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1998.7.6
WCPEC-2 Opening Session

Greeting from the Asian-Pacific PVSEC Region —“Real” World Conference

“Guten Morgen”, “Good Morning” and “Ohayo-Gozaimasu’. Mr. Chairperson,
Distinguished Guests, Ladies and Gentlemen, on behalf of the Asian-Pacific Region of the PV
World, | deem it a great honor to speak to European PV people, North and South American
PV people, African people, who are here in this historic, beautiful Hofburg and the City of
Vienna. At the sametime, | would like to declare the opening of our 10" Photovoltaic Science
and Engineering Conference.

Approximately 4 years ago, the First World Conference on Photovoltaic Energy
Conversion took place in Hawaii. That was really “the First World” Conference mainly by the
great effort of Dr. Jennis J. Flood and his US colleagues. | remember that the First Conference
was quite dependent upon the Host country.

One and a half years ago, Prof. Jirgen Schmid called the first preparatory International
Steering Committee for this 2™ Conference. As the Chairperson of this Conference, he
declared that the Second Conference has to be a “Rea World” Conference. He ordered us to
establish the real world committees for organizing sessions and reviewing papers. Therefore, |
myself widely invited important experts from our PVSEC region such as Thailand, India,
Korea, Australia and five Japanese colleagues as the Session Co-Chairs. | believe we could
establish well-organized conference structure for realizing the World Conference in red
meaning. | believe Jirgen’ s intention is running very successfully here in Vienna by the major
efforts of European and Austrian colleagues as the host region and by the well-organized
support of other 2 regions. We met each other a few times for discussing fundamental
structure and, in addition, exchanged hundreds of E-mails and Faxes so far.

| would like to pay my own respects to Jirgen as well as my good friend, Dr. Heinz
Ossenbrink. He has been really struggling with more than 1,100 papers. This is an enormous
number in the PV history.

Besides the PV World Conference, it is pointed out that global relationship among
European, US and AsiaPacific PV societies has been in a very “good” positive feed-back
loop to activate PV technologies. As you know, when we met each other in the Hawaiian
World Conference, Japan announced our Governmental New Energy Basic Guidelines which
states 4.6 million kW PV installation by 2010. In Barcelona, last year, Dr. Palz announced 3.8
million kW by 2010. In the same month, President Clinton’s Million Roof Program was
informed as you know. This target may correspond to 3 or 4 million kW, which is also at a
quite same level. Now, these are reflected to our policy again. Japan has increased 2010 goal
to 5 million kW as Energy Demand and Supply Forecast by the Government. | strongly ask
Dr. Palz here and President Clinton over there to continue this positive circle again and
permanently. According to this ssimple, typical example, these 3 regions can not live
independently. We need world-scale collaboration.

We have gathered round the Real World Conference here in Viennafor realizing the Redl
PV technology for the world people. Also in the future while we will have many times of the
Real World Conferences from now on towards middle of the 21% century, PV Technology will
grow as aRea World, Global Energy Supply necessarily. | do believe it quite positively.

Danke Schon.

Prof. Kosuke Kurokawa
Director,
Department of Electrical and Electronic Engineering,

Faculty of Technology,
Tokyo University of Agriculture and Technology
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VLS-PV [VD6.36]
Czech Republic
Milan Motl ERUDIA Prague, Olomouc, CZ-783 15
Executive manager Belkovice 164
Tel/Fax: +42 68 91 62 51
Milan Vanecek Ingtitute of Physics, Academy of | Cukrovarncka 10, CZ-162 00 Prague
Science of Czech Republic 6
Tel:+420 2 24311137, Fax:+420 2 3123184, E-mail :venecek@fzu.cz
Austria

Chirstoph Neumann

HBLVA fur chemishe Industrie

A-1170 Wein, Rosensteingasse 79,
Eingang Gschwandnergasse 62

Tel:+486 14 80, Fax:+489 03 59

Lothar Dittrich, Orev

Bundesministerium fur
landesverteidigung, Amt fur
Wehrtechnik, Abteilung Elektronik,
Frenmelde — und Energietechnik

AG-Vorgartenstrasse,
Vorgartensytasse 225, A-1024 Wien

Germany

Reinert Westhoff

Siemens AG, Automation and
Drives, Uninterrruptible  Power
Supply Systems, General manager
sales

SiemensAG, A&D PSU V
P.O.Box 32 69, D-91050 Erlangen

Tel:+49 91 31 98-35 53, Fax:+49 91 31 98-11 06
E-mail:reinert.westhoff @erlf80.asi.siemens.de

Egon Ortjohann

Universitat Gesamthochshule

Paderborn

Pohlweg 55 — Gebaude N, D-33098
Paderborn

Tel:05251-602303, Fax:05251-603235
E-mail:ortjohan@eevmic.uni-paderborn.de

Harald Haupt

High Solar

| Prittwitzstrasse 100, 89075 Ulm

Tel:07 31 9 60 84 84, Fax:07 31 9 60 84 86

Oliver Dauer

Dept. Alternative Energies, ATPE
GmbH

Am Anger 9, D-84174 Eching

Tel+49 (0) 8709 15 24, Fax:+49 (0) 8709 15 97, E-mail: info@atpe.de

Tom Jensen

PHOTON solar verlag

| Wilhelmstrasse 34, 52070 Aachen

Tel:0241 47 05 50, Fax:+241 47 05 59, E-mail:verlag@photon.de

USA

Richard Curry

Photovoltaic  Insider’'s

Editor

Report,

1011 W. Colorado Blvd. Dallas,
Texas 75208

Tel/Fax:214 942-5248, E-mail:rcurry @pvinsider.com

John R.Tuttle

Daystar technologies, president and
chief executive officer

303 S. Broadway, Suite B-415
Denver, CO 80209

Tel:303-722-4197, Fax:303-742-1899, E-mail:jtuttle@daystartech.com

France

Emanuele Negro

Energy Consulting

Les Perieres, 1730 chem. De
Bibemus F-13100 Aix en Provence

Tel:+33-442965021, Fax:+33-442230

528

Patrick Jourde

CEA, renewable energy
representative

CEA/Cadarasche — build.238 -
13108 Saint-Paul-L ez-Durance
Cedex

E-mail:jourde@macadam.cea.fr

Tel:+33-4 42 25 66 67, Fax:+33 4 42 25 73 73,
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UK

Danidl Davies Halcrow Gilbert Assicociates Ltd, | Burderop park, Swindon, Wiltshire
Associate director SN4 0QD
Tel+44 (0) 1793 814756, Fax:+44(0) 1793 815020
E-mail:par@hga.co.uk

Alison Wilshaw IT Power Itd, project engineer The Warren, Bramshill Road,

Eversley Hampshire RG27 OPR

Tel:+44 1 734 730073, Fax:+44 1 734 730820
E-mail:itpower@gn.apc.org

Sweden

Bengt Perers Vattenfall Utveckling AB, senior | Spelhagsvagen 17, SE-611 31
research engineer Nykoping
Tel:+46 155 29 31 25, Fax:+46 155 29 30 60
E-mail:bengt.perers@utveckling.vattenfall.se

Maria Suner Sydkraft Konsult | S20509 Mamo

Tel:+46 40 25 58 41, Fax:+46 40 30 21 94

E-mail:maria.suner@konsult.sydkraft

.Se

The Netherlands

Hugo H.C. de Moor

ECN

Westerduinweg 3, NL 1755 LE
Petten

Tel:+31 224 564781, Fax:+31 224 563214, E-mail:demoor @ecn.nl

Jan-Willem handriks

Shell Solar Energy B.V.

| PO.Box 849, 5700 AV Helmond

Tel:+31 492 508 608, Fax:+31 492 508 600, E-mail:jhe@shellsolar.nl

Spain

Mnuel Visiers Guixot

ENERTRON

Tel:+34 1 885 86 34, Fax:+34 1 886 80 70

E-mail:enertron@teleline.es

Ukraine

Igor Maronchuk

Kherson state technical university

24 Beridavskoye Shosse, Kherson
325008, Ukraine

Tel:+380552516468, Fax:+380552554011

E-mail:adm@kherson.niiil .kiev.ua

Kingdom  of  Saidi
Arabia
FEM.Amanullah Dept.of Physics, College of Science, | P.O.Box 2455 Riyadh 11451
King Saud University
Tel:467 63 67, Fax:00 966 1 4673656, E-mail:aman@ksu.edu.sa
Thailand
Chaya Jivacate EGAT, secretary-Genard 53 Charan Sanit Wong Road, Bang
Kruai, Nonthaburi 11130
Tel:662 4338158, Fax:662 4361225, E-mail:chaya@email.egat.or.th
Mongolia
N.ENEBISH Posts and telecommunications | PO.Box 940, Ulaanbaatar-24, 210524
authority,  photovoltaic  project
leader

Tel:976-1-361682, Fax:976-1-369825, E-mail:pta@magicnet.mn
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WCPEC-2 Conference Summary OHP

MATERIALS AND NOVEL DEVIES
- HOW's discussion closed?
- TPV 100W micro-CHP system
- electrochromic & photoelectrochronic windows
CRYSTALLINE SILICON
- alive and well
- environmental issues
- feedstock
- new materials & designs
- global solar silicon cell standardization - efficiency records:
- 24.4% sc-Si
-19.8% mc-Si (1 cm"Zg
- 16.5% mc-Si (98 cm”2)
THIN FIRM SILICON
- substrates & lift-off approaches
- efficiency record: 10.1% for 2um ply-Si on glass
AMORPHOUS SILICON
- hice products displayed
- roll-to-roll "lift-off" process
- lab -> pilot production analyzed
E:lljgderstandlng & further improving stability - efficiency record: 15.2% initial (triple junction)
- emerging technology
- commercial sales from 8/98
- roll-to-roll Cu-tape process
- Cd-free devices
CdTe
- next on the market )
- semi-continuous processing
- Sé/stem for reclaiming & recycling
GENERAL

- energy pay-back time
- modu?tle rating and energy yield

Rural Electrification
- famous 2 billion people
- PB2 - 6 papers
-RC1,2,3
- Special Session on Rural Electrification - 13 papers
- muddled at planning stage
- very well attended
- high quality presentations
- intensive discussion
- VB4 - 22 wt of 45 papers
- good news and bad news
bad news
- darts and parachutes
- pre-model T, domination of SEEMC
- conference, papers, PhD/MWp
- repetition, duplication, plagiarism
- low market penetration
good news
- good products, strong + various industry - thinking big ... markets + business
- financiers + bankers
- "power for the world" initiatives

Space PV
Papers Presented: 24 Oral & 54 Visual
Main Areas Covered:
- GaAs Cell Production Experience (Mono- & Dual J) - Advanced IlI-V-cell Concepts
- Silicon cell Fine Tuniné)
- Radiation Damage & Environmental Testing - Thin-film Devices as Potential Newcomers
Space PV: Evolution

- Past Decades: Monocular of c-silicn cells slow and steady progress - Recent Years: GaAs-Ge cells
obtain a major market share - Today: Dual-Junction cells are used in flight programmes - Near Future: U
Eta Cells (triple junction @ 25%) - Current Development: Multi-junction cells towards 30% - Future Landscape: IlI-

V-Multi-j-cells for high power density o
silicon cells for "bread&butter" applications
Thin-film (AA-Si/CIGS/CdTe) for constellations
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