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* Symposium programme-on Monday is reviewed.

"% Document Product|on Plan is.confirmed

* 2nd report draft is discussed. World energy background will
"be modified.by Mr. Kurokawa accordmg to, IEA World Energy
Outlook 2000 edition. - -

* Market trend by Mr. Vehoef is completed Other |tems are to 2

be updated, i.e:, Environmental issues by Mr. Kato, Cost
trends by Mr. Song Technology trends; by. nna Mr. ¢
Vleuten, Mr. Kurokawa. :
* Direct irradiation data is submi
will be included in Pt.1- Chame
Meteorological Year. Mi
accommodate them

ime by Mr. Faiman. It
also-covers TMY — Typical
re -edit the chapter to

th Bpart Meoting

Weetiig éim% @I;;L}Eﬂ
Mr Faifffan summari his e Iuatlon work in terms of long

term PV module degradation, i.e., 1 — 2 %/yearin Negev
Desert. This-data is also included as one of various works

monijtored in the world. 0. 5 1.0 and 1.5%/year might be
applicable toour model study. = .
. Mr. Menna presented Italian contribution for improving
collaborative:study concerning technology. transfer scenario.
“He:ntroduced a new approach by forming ad- hoc1-O.tabfe .
including PV séctor. His new-approach is acceptedas a.
methodology for.transfer scenario study: Comments for hlS
technical report have to be sent to him.if
Mr:. Komoto explained new version of stistainable
development scheme of VLS-PV con
life and 10 - 15 year life for medu lepro uction line; Array
support fabrication have to be also included. PV system
4 - disposal is important i ué to be introduced. Mr. Kato will
draw: rough’i |mages edncerning this:

uction: 30 year system

Chigieg, $-10-Jure 2007

Clrafeg 9-70 Jarne 2007

Part 3 : Scenario Studies and
Recommendations

Generalized Understandings extracted from
VLS-PV Case Studies and information in
Part 1.
Chapter 2 Scenario Studies

2.1 Introduction

2.2 Sustainable Growth, Production and
Decommissioning/Recycling of VLS-PV Systems and
Components
Sustainable Financial/Organizational Support
Possible Approaches towards the future

Chapter 1

2.3
24

Chapter 3 Recommendations
Thinking: Who are Stakeholders?

(13)

VLSV

o

-13 -

TR Epar Meedng
Weeting, Chejul

% This expert meeting is hosted by KIER — Korean Institute of
.~Energy Research: Mr.Jinsoo Song welcomed:all of the Task
VIl members.

% The draft mmutes of Sacrafiento expert meeting was
confirmed.

% Last two ExCo meeting results were reported by Mr. Kurokawa
and. Mr, Kato, Non-PVPS country-expert participation to Task. "¢
meeting is accepted by a procedure as decided" in Sorrento -
ExCo. Therefore, Mr. Enebish can continue to partlcrpate Task
AUIN =

% Communication strategy within Task [II'is: re\newed new ma|I|ng .
list address <vlspv@m aist.go.jp>; public Task-Vill-web -sne
http://lwwwnedo/go jp/talyo/eng!others/rea/pvps tasks/; internal
web-site http:www etl. golp/ kakato/VLSPV/. Most of draft

discussiofr-for completing our 2 edition will be

{ ail communication.

1@ bme 2007

* . made mai

8th Bepert Mosting
WWeetinglSimmanyAChe/ i

Mr. Collier presented O&M:expeérience in SMUD. 98% of

‘observed failures:are due to inverter troubles, most of which
are caused by capacitor failures. Maintenance cost is
analyzed in terms of material cost and man-hours.

Mr. Komoto.reviewed Pt.2-Chapter 1 concerning general
|nf0rmat|on -and methodology of: case: studies: ;

¥ Mr. Kato presented the recent progress of case stud|es on .
Gobi region by the approach of LCA. Majof changes are 30'yr-
life time of PV system including 0.5%/Y. degradatlon The ¥
present case studies cover silicon crystaline.technology-only.
However, the model itself can include sther technology such

“as amorphous silicon, CdTe, ,ClS§r e conversion;efficiency
is dealt W|th as one of exter al p ‘ameter for system

eetinglummaAChe) i

* Mr. Faiman provided basic data on the'high concentration
option. Spariish contribution on the medium concentration
senario was reviewed according to their papers circulated in
Cheju. Mr. Collier presented the one-axis, flat- plate tracking
option.- . .

¥ More 'premse data will be provrded forthese 3 opnons
according to Kato's data table or the.one modified by each
option by July 15, 2001. If not, precise analysis.cannot be
included in the 2"d report and is postponed hejfrnal edition.

% Newly modified table of contents i :as:shown inthe
next slide: ! ) RN

&gy 8-1@ s 2007

5th Eqpart Mesting
Veeting[StimratyAChe| L]

’ Mr. Komoto presented a preliminary consideration of the
sustainable scheme of VLSPV. Further improvement is
expected at the next meeting.

#_ Financial scenario’s for VLS- PV was drafted by Mr. Verhoef . -

He categorized:4 stages for introducing VLSPV:such as

" .Theoretical;, Technical; Technosocio -econontical; 2a Y
Commercial stage. He also specified financial sources to be
available and income distribution to the sources. Furthet:
improvement will be made in cooperanon With Mr.. Komoto

% Mr. Kurokawa explained scenario |mages¥'p epared by -
Japanese team. Mutual discussions be@Ween ‘this and f|nanC|al
scenario by Mr. Verhoef are.gx

# Next meeting place and’

“Mongolia.In.

eptember, Ulaanbaatar,
with this meeting, 18t MOPVC will

/ #September. Chafu, S-90
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International Symposium on “Potential of Vary Large Scale
Photovoltaic Generation System on Deserts”

2000 6 11 () 1330 1 :00

Charlotte Room, Lotte Hotel, Cheju Island, Korea
Mr. Jinsoo Song (KR, General Chair of PVSEC-12),
Mr. Kosuke Kurokawa(JP, OA of Task 8)
Mr. Kosuke Kurokawa(JP), Mr. Peter van der Viueten (NL)

52 Task8

15 - Attendants List( )

International Symposium on “Potential of Very Large Scale PV System on Deserts”

[Agenda for workshop]

A Desert Produces Energy [Brochure of Task 8]

Potential VLS-PV on Desert (Introduction) [Kurokawa]

Very Large Scale Photovoltaics Capability [Menna/Kurokawa]

Very Large-Scale PV System (VLS-PV) — Feasibility and Sustainability - [Kato]
SMUD PV System Operation & Maintenance Experience [Collier]

International Cooperation Project to Realize VLS-PV [Shin/Song]

Potential VLS-PV on Desert (Summary) [Kurokawa]

<Opening Session>
(1) Opening Speech (Mr. Song, KR)

(2) Message from IEA Task VIl Operating Agent (Mr. Kurokawa, JP)

<Technical Session 1: Major Aspects of VLS-PV>

(3) VLS-PV Capability (Mr. Menna, IT)

(4) VLS-PV Feasibility and Sustainability (Mr. Kato, JP)

<Technical Session 2: Case Studies>
(5) VLS-PV Durability (Mr. Collier, US)

(6) Possibility in Mongolia (Mr. Enebish, MN)

(7) Proposal for Regional Cooperation Project to Realize VLS-PV in Asia (Mr. Shin,

KR)

(8) Summary and Closing (Mr. Kurokawa, JP)

¥ VLS-PV is a necessary option for sustainable energy
world.

# VLS-PV will become quite feasible assuming US$1/W cost
level of PV module or less and present hardware technology....

* When and where VLS -PV will be introduced, sustainable
development scheme is being examined including local PV
module production/disposal and financial options.....

Chrgly 71 e 2207

Enebish 6)

-14 -

I See—

% International collaboration is quite necessary regionally and
globally to enter VLS-PV era....

¥ VLS-PV possibility around Gobi desert is suggested, as a
stepping stone, by the preparation of regional cooperation
among North Asian countries like China, Korea, Japan
(TEMM), or others .....seeking for WB, GEF investment or
CDMor..

% There may be another possibility around Sahara Desert
between desert countries and Europe.

W I[EA/PVPS Task VIl has been studying VLS -PV system
feasibility. Case studies on different desert area in the world
are being performed including a series of options, e.g., cell
material options; fixed, tracking or concentrators. Informative
data will also be given concerning, irradiation database, O&M

experience, degradation issues, ....
P ¢ Gty 77 Jurme 2007

1 MOPVC
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Vlisan 680-828, kimkeeho@email.com
Korea
Sangyoun Kim Reporter, 139, Sejongno, Chongnou-gu,  |[+82-2-2020-2307 /
Donga Science Seoul 110-715, +82-2-2020-2319 /
Korea dream@donga.com
Mongolia Namijil Enebish
Netherlands [Peter van der Viueten FEE
Gert Jan Jongerden (Dr.) Project Manager Solar Cell, Velperweg 76, P.O.Box 9300, |+31-26-366-2265 /
Chemicals Research Arnhem, 6800 SB Amhem, +31-26-366-5464 /

Akzo Nobel

the Netherlands

gertjan.jongerden@akzonobel.com
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R.Kinderman Thin Film Technology, Westerduinweg 3, +31-224-564751 /
ECN Solar Energy, 1755 LE Petten, +31-224-563214 /
Netherlands Energy Research Foundation|the Netherlands kinderman@ecn.nl
ECN
Arvid van der Heide ECN - ditto - +31-224-564723 /
+31-224-563214 /
vanderheide@ecn.nl
Poland Stainislaw M. Pietruszko|Associate Professor, IMiO PW, Koszykowa 75, +48-22-660-7782 /
(Dr) Institute of Microelectronics and|Warsaw 00-662, +48-22-628-8740 /
Optoelectronics, Poland pietruszko@imio.pw.edu.pl
Department of Electronics and Information
Technology,
Warsaw University of Technology
Switzerland |Johannes Meier (Ph.D) Project Leader, Brequet 2, CH-2000, +41-32-718-3350 /
Institute of Microtechnology, Neuchatel, +41-32-718-3201 /
University of Neuchatel Switzerland johannes.meier@imt.unine.ch
Luc Feitknecht Institute of Microtechnology, - ditto - +41-32-718-3362 /
University of Neuchatel +41-32-718-3201 /

luc.feitknecht@imt.unine.ch

United States
of America

David Collier SMUD

Mohan Narayanan (Ph.D.) Manager, 630 Solarex Court, Frederick, [+1-301-698-4467 /
Technology, Maryland 21703, +1-301-698-4201 /
BP Solar USA narayam@bpsolar.com

Joshua M. Pearce Researcher, 24  Electrical Engineering|+1-814-865-2063 /
Center for Thin Film Devices, West University Park, +1-814-865-6581 /
Instructor, PA 16802, jmp228@psu.edu
Science, Technology and Society Program, USA

The Pennsylvania State University
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12 PVSEC-12

PVSEC-12
(1) 1984 4
1999 10 PVSEC-11 800
(2) 353 365 355
186 (53%) 160  (45%) 62 (18%)
56 (16%) 15 EU 49 26
(3) 32
186 62 30
15 8 7
6 5 5
4 4 4
(4) 937
55 Si 51
86 CIS/CdTe 52
Hi-1v/ 22 / 61*
/ 28*
* / / 89 (25%)
(5)
6/11( ) 6/12( )
6/13( ) 6/14( ) WCPEC
,6/14( )
(6/11 ) (6/12 ),
(6/14 ) () (6/15) WCPEC-3
(6)
vi) SMUD
viii) VLS-PV
iX) JOA
X)
i)
xii)
(7)
i) 10 BIPV
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3.1 Module/System

* Session 7-6:

*Session 16-1:

*Session 16-1:

*Session 22-2

Session 27-1:

M. Ito, et a, A preliminary study on potential for very-large photovoltaic power
generation systems (VLS-PV) on the Gobi Desert from economic and environmental
viewpoints.

David E. Collier, Utility business opportunities with the commercialization of
grid-connected photovoltaic systems. SMUD as a case examplel]]]]......Paper
Award!!!!

David E. Collier, Utility business opportunities with the commercialization of
grid-connected photovoltaic systems. SMUD as a case example.

A. Kitamura, Demonstrative testing of a large population of grid connected small PV
systems.

T. Uematsu, Novel applications for flat-plate modules utilizing bifacial PV célls.

3.2 National Program

*Session 4-2:

*Session 13-1:
*Session 13-1:
*Session 25-3:

3.3

P-169:

P-171;
P-183:

P-184:
P-194:
P-195:
P-197:
P-198:

P-203:

B. McNdlis, PV in developing countries.

N. Mori: The new role of PVTEC for developing PV in Japan.

O. Ikki: Present status and future prospects of PV activities in Japan.
A. Sarno, ENEA activities in Photovoltaics.

K. Koizumi, et al, Performance improvement of a static concentrator module with an
asymmetric V-groove backsheet structure.

S. Yoshinaka, et al, Flexible thin membrane PV module for membrane structures.

A. Yamaguti: Reflection and absorption characteristics of electromagnetic waves for
PV modules.

K. Otani, et a: Shading loss analysis of PV systems in urban area.

A. Kitamura, Current state and future prospects of PV systems.

A. Aramoto, et al, The new technology for large area thin film CdS/CdTe solar cdlls.
M. Bogren, et a:] BIPV in Stockholm-on interdisciplinary residentia area.

T. Sugiura, et al, Measuremnts, analysis and evaluation of residential PV systems by
Japanese monitoring program. ...... POSTER AWARD!!!

T. Somsak, et a: Assessment of centralized, rural-based photovoltaic battery charging
stations in Thailand.

Plenary Session

PL-1 Strategic Plan for PV Technologies in Korea

D. G. Lee

Ministry of Commerce, Industry & Energy, Korea

1987 12 "Promotion
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Act for the New and Renewable Sources of Energy Development”
10 PV

PV
PV

PV
PV

PL-2 Solar cells: Past, Present and Future
A. Goetzberger, J. Luther and G. Willeke
Fraunhofer ISE, Germany

PV

cadmium telluride copper indium gallium diselenide
10

PL-3 The Solar-Electric Decades: Opportunities and Expectations 2001-2020
L. L. Kazmerski
National Center for Photovoltaics, USA

20

20 PV

PL-4 Solar PV Energy Conversation and the 21 st Century’s Civilization
Y. Hamakawa
Ritsumeikan University, Japan
21 PV
18 James Watt  Steem Engine

" The 3E Trilemma “

The 3E Trilemma “ 21 "Fandamental

Principle to promote New Energy Developments and Utilization”
2010 PV
PV

National Programs |

4-1 (invited) Outlook for the United States Photovoltaics Research Program and

Its Implications
for Terrestrial Systems and Applications
R. King, T. Leader
United States Department of Energy, USA
4 PV
2000 2001
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BIPV Solar Loaf Life-Cycle-Cost

4-2 (invited) PV in Developing Countries (IEA PVPS Task 9)

B. McNelis
IT Power , UK
PVPS
4-3 (invited) Status and Prospect of PV R&D Projects by NEDO
K. I. Ogawa
NEDO, Japan
NEDO 1999
200MW PV R&D 2001
4-5 The Prospects of Photovoltaics Development in Russia
S. Karabanov
JSC, Ryazan Metal Ceramics Instrumentation Plant, Russia
PV PV

PV
National Programs Il

13-1 (invited) The New Role of PVTEC for Developing PV in Japan
N. Mori
PVTEC, Japan

PVTEC NEDO

1st 10 2001 3
140 /W 100MW/
NEDO 2001 3 2nd PV technology R&D project
PVTEC
PV

technology R&D organization 25 /KWh

100 /W NEDO

R&D
R&D
PVTEC

13-2 (invited) Eastern Indonesia Hybrid Energy Project: Design and
Implementation

S. Trihadi
UPT LSDE — BPP Teknologi., Indonesia
1000
PV- 200
kw PV 25kW 650Ah
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13-3 (invited) Present Status and Future Prospects of PV Activities in Japan

O. Ikki
Resources Total System Co., Japan

10 1990

2010 5000MW

National Programs Il

25-1 (invited) The Latest Developments in Photovoltaics in Poland

S. M. Pietruszko
Warsaw University of Technology, Poland

2001
3
2001 2.4 2010 7.5

25-3 (invited) ENEA’s Activities in Photovoltaics
A. Sarno*, T. Contardi*, G. Graditi*, M. Garozzo**, S. Li Causi**
*Enea Portici Research Center, Italy
**Enea Casaccia Research Center, Italy
2001 3 10000

25-4 (invited) Photovoltaic Status in the United Kingdom
A. Sayigh
WREN, UK
2003
10

Modules and Systems |

7-1 (invited) Toward Large-Scale PV power Generation
K. Kurokawa
Tokyo University of Agriculture and Technology, Japan

Task

2 1998

5 2010

7-2 (invited) Initial Results from 300 kW High-Concentration PV Installation

V.Garboushian*, D. Roubideaux*, P. Johnston** and H. Hayden**
*Amonix, Inc., USA
**Arizona Public Service Company, USA
1
MegaModule™ 5kwW
10MW/Year

> O

24

$4.00/W



STAR DIIE
Tempe, Arizona

IMegaModule™™

7-3 (invited) The Role and Value of Utilities in Promoting PV
C. Herig
National Renewable Energy Laboratory, USA

7-4 Performance Prediction of a 2.5 kWp Photovoltaic Hybrid Power System
A. Zahedi
Monash University, Australia

7-5 Optical Loss of Photovoltaic Modules Under Diffuse Light
A. Parretta*, H. Yakubu*, F. Ferrazza**, J. Zhao*** and M. A. Green***
* ENEA Centro Ricerche, Italy

**Eurosolare SpA, ltaly

*** University of New South Wales, Australia

Method for R™™ measuremen

constant imput
light power

high reflactivity low reflactivity
sampla ; Il sample

Hemispherical/Hemispherical reflectance
Texture 4%

a-Si 15%
mono-Si
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7-6 A Preliminary Study on Potential for Very Large-Scale Photovoltaic Power
Generation(VLS-PV)
System on the Gobi Desert from Economic and Environmental Viewpoints
M. Ito*, K. Kato**, H. Sugihara***, T. Kichimi****,
J. Song**** and K. Kurakawa*
*Tokyo University of Agriculture and Technology, Japan
**New Energy and Industrial Technology Development Organization, Japan
***Kandenko Co., Ltd., Japan
****Resources Total System, Japan
*rxxKorea Institute of Energy Research, Korea
Task

Q.

A

Modules and Systems I

16-1 (invited) Utility Business Opportunities with the Commercialization of
Grid-Connected

Photovoltaic Systems: SMUD as a Case Example

D. E. Osborn and D. E. Collier

Sacramento Municipal Utility District, USA

Task Collier SMUD PV SMUD PV Programs
8MW 760Unit 2000 2003
7MW PV Pioneer Parking Pioneer
Market ( ) 2003
$3.00/W 8¢ /KWh Module and Systems

16-2 Analysis of the Impacts of Transferring a Photovoltaic Module
Manufacturing Facility
P. Menna*, U. Ciorba*, F. Pauli*, K. Komoto**, K. Kato***, J.
Song*** and K. Kurokawa*****
*ENEA, Italy
**Euji Research Institute Corporation, Japan
***New Energy and Industrial Technology Development Organization, Japan
***¥*Korea Institute of Energy Research, Korea
****x*Tokyo University of Agriculture and Technology, Japan
Task Menna Task  Meeting
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16-4 Building Integrated Multi PV/T/A Solar System Roof Tile

A. Elazari
B. Millenium Electric, Israel

16-5 A Universal Dense-Array Photovoltaic (CPV) Module for

High-Concentration Applications
V. Garboushian , D. Roubideaux and J. Turner Amonix, Inc., USA
Amonix ??
88 Packing Density 5

CPV Module

16-6 Evaluation of Operation Characteristics in Multiple Interconnection of PV

Systems

T. Ishikawa*, K. Kurokawa*, N. Okada** and K. Takigawa**
*Tokyo University if Agriculture and Technology, Japan
**Central Research Institute of Electric Power Industry, Japan

50

16-7 A Study of Interconnection Operation of Photovoltaic Generation System

to Power
Distribution System
E. S. Kim*, S. K. Kim* and G. J. Yu**
*Korea Electrotechnology Research Institute, Korea
**Korea Institute of Energy Research, Korea
PV
PSCAD/EMTDC

IMVA
PSCAD/EMTDC

On Load Tap Changer(OLTC)
358 402
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16-8 PV System for Lighting of Pedestrian Crossing
S. M. Pietruszko and A. Warszawik,
Warsaw University of Technology, Poland

0.5 0.7

16-9 Dynamic Evaluation of Maximum Power Point Tracking Operation with PV

Array Simulator
H. Matsukawa*, K. Koshiishi*, H. Koizumi*, K. Kukokawa*, M. Hamada** and L. Bo**
*Tokyo University of Agriculture and Technology, Japan *Myway Labs Co., Ltd., Japan

MPPT
MPPT

Modules and Systems Il

22-1 (invited) A Development & Performance Test of Smart Power Conditioner
for Value Added

PV Application

K. Takigawa*, N. Okada*, N. Kuwabara*, A. Kitamura** and F. Yamamoto**

*Central Research Institute of Electric Power Industry, Japan

**The Kansai Electric Power Company, Japan

54.2 132

10 1
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22-2 (invited) Demonstrative Testing of a Large Population of Grid Connected
Small PV Systems

A. Kitamura, H. Matsuda and F. Yamamoto

The Kansai Electric Power Company, Japan

20
” 4 200

22-3 PV Application in the Super Low Energy Office Building of KIER in Korea
H. S. Suh, N. H. Kyong and M. W. Jung
KIER, Korea
PV 28.1kWp 24856kWh/year

Modules and Systems IV

27-1 (invited) Simulation and Fabrication of Flat-Plate Concentrator Modules
K. Yoshioka and T. Saitoh
Tokyo University of Agriculture and Technology, Japan

27-2 (invited) Novel Applications for Flat-Plate Modules Utilizing Bifacial PV
Cells
T. Uematsu*, K. Tsutsui*, Y. Yazawa*, T. Warabisako*, I. Araki**, Y. Eguchi ** and T. Joge**
*Central Research Lab., Hitachi Ltd., Japan
**Hitachi Works, Hitachi Ltd., Japan

B 9.1 illumination efficiency

27-4 Metallisation Wrap through from Cell Concept to High Performance Back

Contact Module

E. Van Kerschaver* , **, S. De Wolf * , ** and J. Szlufcik*
*IMEC v.z.w., Belgium

** E. E. Dept. of K. U. Leuven, Belgium

29



27-5 A Study of the Chracteristic Water Pollution Alarm Communication

System with Solar Cells
J. P. Yoon*, S. A. Yoon*, |. S. Cha*, J. S. Choi*, G. J. Yu**
*Dongshin University, Korea

*KIER, Korea

Poster Session |
- Fundamentals and New Approaches

P-11 Performance Simulations for Designing Recent Advanced Bifacial Silicon
Solar Cells Using
Simulation Programs on Internet
K. Matsukuma*, T. Terakawa*, |. Araki** and T. Johge**
*Sojo University, Japan
**Hitachi Ltd., Japan

http://www.ee.sojo-u.ac.jp/~matukuma/JalD/Pagel.htm

P-26 A Study of Measuring and Estimating for In-Plane Irradiation Using Minute
Horizontal

Global Irradiation

J. Tamura*, K. Kurokawa* and K. Otani**

*Tokyo University of Agriculture and Technology, Japan
**National Institute of Advanced Industrial Science and Technology, Japan

Q. ( )
A.

P-27 A Study on the New Maximum Power Point Tracking Control Algorithm

and Efficiency
K.H.Kim, G. J. Yu, Y. S.Jungand Y. S. Kim
Korea Institute of Energy Research, Korea

Incremental Conductance Modify Constant Voltage
MPPT 200W/m? IncCond Modify
Constant Voltage 200W/mz 100W/m2

IncCond 98% 99%
L]
Medifisd MPRT Algonthm
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P-29 A Study on the Parameter Estimation and MPPT Control of Solar Cell
T. Y. Kim*, H. G. Ahn**, K. Park**, Y. K. Lee**
*Ssangyong Heavy Industries Co. Ltd., Korea
*Changwon National University, Korea
IncCond P&O
MPOP IncCond

MPOP MPPT

P-30 Novel Equivalent Circuit Model and Statistical Analysis in Parameters
Identification

K. Araki and M. Yamaguchi
Toyota Technological Institute, Japan

Si

P-31 Extended Distributed Model for Analysis of Non-ldeal Concentration
Operation
K. Araki and M. Yamaguchi
Toyota Technological Institute, Japan
P-30

Fiot Rt

New Equivalent CKT model 2555 U000

R S e equiban

| Equatons drenbueed bebavon of concenisler or bigh

- ? 1 Dclimng 7 morrdmensionl
T |E varotres
Frge W L]
- i EVEAe g T
et e fmger mikh
Frow | Foraisi
e L 1 L
— ] 5 The matie of corvent deop due
!.-_t-.!-.l: o B g w disnbaed et full =
- i
Haedrares d given by
i i : Yk !
f - —, AN K. =
~ ., - o
o it A e P uf
E=fig -+ ‘f'.-:n- =T a=fiivd)
o7 dr
Bas
o
— S | Festanoe A Fividb=1-gydv)
f Wi
mre B D anyre in the real devie strct

Poster Session Il
- Modules, System and Applications

P-160 Concentrating Solar Module with Horizontal Reflectors
T. Matsushima, T. Setaka and S. Muroyama
R&D Dept., NTT Facilities, Japan

P-161 Portable Measuring Apparatus for Solar Cell Module
F. Kong and J. Shi
Tianjin Institute of Power Sources, China

P-165 Error Analysis of Solar Simulator Calibration Method of NASDA

K. Aoyama*, M. Imaizumi*, S. Matsuda*, Y. Matsumoto**, Y. Kiyota***, Y. Uchida*** and T.
Okura****

*NASDA, Japan
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**Advanced Engineering Services Co., Ltd., Japan
**SHARP Corporation, Japan
****Maki Manufacturing Co., Ltd., Japan

Q.

> OPO»

P-166 Highly Accurate Simulation Method Using Energy Flow Model for
Photovoltaic Module
Characteristic

T. Setaka, H. Shima, and T. Matsushima
R&D Dept., NTT Facilities, Japan

P-167 Performance Monitoring of Photovoltaic Arrays Installed on Building
Sidewalls

K. Yoshioka*, K. Miyanoiri*, T. Saitoh* and S. Yatabe**

*Tokyo University of Agriculture and Technology, Japan

**Shirouma Science Co., Ltd.. Japan

Q.
A.
Q.
A
C

PV

P-169 Study of AC-Module Inverters Under Extreme Desert Conditions
D. Faiman*, D. Berman*, E. de Held** and H. Oldenkamp***
*Ben-Gurion University, Israel
*NKF, The Netherlands
***OQKE-Services, The Netherlands

P-174 A Voltage Regulation Method for Dispersed Grid-Connected PV Systems
Under High-Density
Connection
N. Okada and K. Takigawa
Central Research Institute of Electric Power Industry, Japan
Distributed

System Static Var Generator

32



P-176 Diagnostic Technology and Expert System for Photovoltaic Systems
Using the Learning
Method
Y. Yagi, H. Kishi, R. Hagihara, T. Tanaka, S. Kozuma,
T. Ishida, M. Waki, M. Tanaka and S. Kiyama
Sanyo Electric Co., Ltd., Japan
PV

80%
Learning Method
Game

P-177 Field-Test Analysis of PV System Output Characteristics Focusing Upon

Module
Temperature
K. Nishioka*, T. Hatayama*, Y. Uraoka*, T. Fuyuki*,
R. Hagihara** and M. Watanabe***
*Nara Institute Science and Technology, Japan
**Sanyo Electric Corporation, Japan
**SHARP Corporation, Japan
o pmax
40 30

P-181 New Control Method of Maximum Power Controller for Photovoltaic

Power System

G. B. Cho*, K. S. Seo*, H. W. Lim*, H. L. Baek* and D. H. Kim**
*Chosun University, Korea

**Yosu Technical College, Korea

P-183 Reflection and Absorption Characteristics of Electromagnetic Waves for

PV Modules
A. Yamaguchi, K. Kurokawa, T. Uno and M. Takahashi
Tokyo University of Agriculture and Technology, Japan

33



PV

>O>O0>PO0>O0>O

P-184 Shading Loss Analysis of PV Systems in Urban Area
K. Otani*, K. Sakuta*, T. Tomori** and K. Kurokawa**

*AIST, Japan

** Tokyo University of Agriculture and Technology, Japan

P-185 The Evaluation Method of PV Systems
T. Oozeki*, T. Izawa*, K. Otani** and K. Kurokawa*
*Tokyo University of Agriculture and Technology, Japan
**National Institute of Advanced Industrial Science and Technology, Japan
SV
NEDO Field Test FY1995 FY1999

P-186 Estimation of Equivalent Circuit Model Parameters of PV Module and Its
Temperature
Coefficients
M. Teramoto, F. Nakanishi, T. Ikegami, Y. Yamagata and K. Ebihara
Kumamoto University, Japan
-V

MPPT

P-187 A Maximum Power Point Tracking for Photovoltaic-SPE System Using
Maximum Current
Controller
R. Muhida, N. Park and K. Matsuura
Osaka University, Japan
PV SPE(Solid Polymer Electrolysis)
PV MPPT PWM
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P-188 High-Frequency DC Link Inverter for Utility Interactive Photovoltaic
System
Y. S.Jung*, G. J. Yu*and S. H. Lee**
*KIER, Korea
*Samsung SDI, Korea
dc/ac 25kHz
THD12%
ZVS

P-189 Evaluation of Long Term Operation of 50kW Class Grid-Connected
Photovoltaic Power
Generation System
K. S. Ahn*, H. C. Lim and I. H. Hwang**
*Korea Electric Power Research Institute, Korea
**Chungbuk Provincial University of Science & Technology, Korea
50kW PV

2 13.15
10.05 92 4700kWh

P-190 Performance of a Small Utility-Interactive PV System with Single Phase

Inverter
I. H. Hwang*, K. S. Ahn** H. C. Lim** and S. S. Kim***
*Chungbuk Provincial University of Science & Technology, Korea
** Korea Electric Power Research Institute, Korea
***Hwx Power System Co., Korea

3kwW PV

P-192 Sunshine Environment and Spectrum Analysis for Concentrator PV

Systems in Japan
K. Araki and M. Yamaguchi
Toyota Technological Institute, Japan
Bird ( )

P-193 Long Term Degradation Phenomena of Crystalline Si Solar Modules
A. Kitamura and H. Matsuda
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The Kansai Electric Power Company, Japan
15
EVA JOA EVA

P-196 Evaluation of a Proper Controller Performance for Maximum-Power Point
Tracking of a Stand-Alone PV System
A. El-Shafy*, F. H. Fahmy* and E. M. A. El-Zahab**
*Electronics Research Institute, Egypt
**Cairo University, Egypt
PV PI MPPT

P-207 Effectiveness of Dark Measurements Techniques to Characterise PV
Modules
M. Pellegrino, G. Flaminio and A. Sarno
ENEA Centro Ricerche, Italy
X-Si PERL21.6cm2 23%) DC
AC

P-198 Measurements, Analysis and Evaluation of Residential PV Systems by
Japanese Monitoring Program
T. Sugiura*, T. Yamada*, H. Nakamura*, M. Umeya,
K. Sakuta** and K. Kurakawa***
*Solar Techno Center, Japan
**National Institute of Advanced Industrial Science and Technology, JapanNew Energy and
Industrial Technology Development Organization, Japan
***Tokyo University of Agriculture and Technology, Japan
FT Poster Award!!

(1) 7-5: Optical Loss of Photovoltaic Module under Diffuse Light

(2) 13-3: PV Activities in Japan (Osamu Ikki)

(3) P-81: Optimization of Layered Laser Crystallization for Thin-Firm Crystalline
Silicon Solar Cells

(4) P-84 Promotion of Microcrystallization by Argon in Moderately Hydrogen Diluted
Silane Plasma

(5) P-121: Changes in the Characteristics of CulnGaSe. Solar Cells under Light
Irradiation and Its Recovery by Applied Reverse Voltage

(6) P-175: New Type of Photovoltaic Module Integurated with Roofing Material (Highly
Fire-Resistant PV Tile)

(7) P-176: Diagnostic Technology and Expert System for Photovoltaic Systems Using
the Learning Method

(8) P-177: Field-test Analysis of PV system Output Characteristics Focusing upon
Module Temperature

(9) P-179: Tilt Angle Dependence of Output Power in an 80kWp Hybrid PV System
Installed At Shiga in Japan

(10)P-187: A Maximum Power Point Tracking for Photovoltaic-SPE Sysytem Using
Maximum Current Controller

(11)P-198: Measurements, Analyses and Evaluation of Residential PV Systems by
Japanese Monitoring Program

(12)P-203: Assessment of Centralized, Rural-Based Photovoltaic Battery Charging
Stations in Thailand
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(13)P-207: Effectiveness of Dark Measurement Techniques to Characterise PV Modules
(14) New Series on Photoconversion of Solar Energy( )
(15) SUNTECH “More Affordable Solar Power Will Be Available In China” (
)
(16) PHOTON International “The Photovoltaic Magazine” ( )
(17) SOLAR SIGN (Exibision)
(18) INTRODUCTION OF SOLAR SIGN INC. (Exibision)
(19) International PVSEC-12 “NGO Symposium” ( )
(20) 1st MONGLIAN PHOTOVOLTAIC CONFERENCE (1st MOPVC) ( )
(21) Powering Our Future™, AMONIX (Exibision)
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