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G. Eisenbeiss, Juelich: Solar innovations for global sustainability
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Y Hamakawa, Ritsumeikan University, Accelerated Promotion of
PV Technology and Some New Roles to the 21st Century's
Civilization Life
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(1) PV1-1 OO0 NREL O000OO0OO0ODOOOODOOOOOO
S Deb: NREL, Denver, Colorado, USA, Current Progress and Future
Opportunities for Thin Film Solar Cells
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(2) PV1-2 O ODO0O0O0O Photovoltaic Systems and Manufacturing
of Large Area CIS Modules

B Dimmler and R Schaffler: Wiarth Solar GmbH & Co. KG,
Marbach am Neckar, Germany
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(3) PV1-3 00O 0O0O0OO Behaviour of a Copper Indium Gallium
Diselenide Module under Real Operating Conditions

W Durisch, King Hang Lam* and Josie*; Paul Scherrer Institute,

Villigen, Switzerland;

* University of Hong Kong, Hong Kong, SAR China
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(4) PV1-4 OO OO0OO Sustainable Technologies International
Gavin Tulloch, Igor Skryabin, DSC Solar Cells
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(5) PV1-5 00O OO Powerguard Photovoltaic Roofing Tiles and
European Wind Codes

C OBrien, H J Gerhardt, B Bienkewicz PowerLight Corpration,
Berkeley, CA, USA; IFIl Institute for Indust. GmbH, Aachen
Germany;
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47 00000 0O0O0OPV20O Solar Cell Fundamentals, Technology and BOS Components Il

(1) O00OOD0O0O Experiences in Production of CTS Solar Modules
D Bonnet: Solar GmbH, Rudisleben, Germany
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(20 0000000 Role-to-role Deposition of Cu(InGa)Sez Films on
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R W Birkmire: Inst. of Energy Conversion, University of Delaware,

Newark, Delaware, USA
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(3) DO OO Towards 50% Super-High-Efficiency Multi-Junction Solar Cells
M Yamaguchi, Tokyo Technological Institute Director, Semiconductor Research Center,
Nagoya , Japan

(4) On Principles of Composite Polymer Solar Cell Function
V M Aroutiounian and H Tributsch*: Dept. of Physics of Semiconductors, Yerevan State
University, Yerevan, Armenia; * Hahn-Meitner Institut, Berlin, Germany

(5) Plastic Solar Cells
N S Sariciftci: Linzer Institute for Organic Solar Cells (L10S), Johannes Kepler University of
Linz, Linz, Austria.

(6) Photothermal Deflection Spectroscopy for Studying Defects due to Implantation on
Solarcell Material

M Paulraj, S Ramkumar, K P Vijayakumar, C Sudha Kartha, K G M Nair and T S Radha
Krishnan: Dept. of Physics, Cochin University of Science and Technology, Kochi, Kerala,
India

(7) Fabrication and Study the Properties of a - As 2 Se 2 Te/Se +10 at% In Solar Cells
M N Makadsi and F H Shinater*: College of Science, University of Baghdad, Baghdad, Iragq;
* College of Ibn Al-haytham, Baghdad, Iraq

48 [00O0O0O0O0O0O0OPV3O Utility and Grid Connection Issues

(1) OO OO0 Modular System Technology for Grid-connected and Stand-alone PV Systems
G Cramer and M Meinhardt: SMA Regelsysteme GmbH, Niestetal, Germany
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(2) OO OO An International Evaluation of Dissemination Strategies
for Small Grid-Connected PV Systems

R Haas: Energy Economics Group, Vienna University of Technology,
Vienna, Austria
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W Kleinkauf: Inst. for Electrical Energy Technology, University of
Kassel, Kassel, Germany

U OobobOooooobobbobooooooboboooooobonod
gboooobooboobooboooboobooobooooboon
gbooboobooboobbooboboobooboo

0O ooobobooooooooboobobbbooooooooobobboo
ugbooaboan

0O KythnosO Greek DD 000000 DOO0ODODOODOOOODO

e B — Lecal Ragicnal Trans-regicnal

8§ Cizawr e o " har i i St O | Dt Wins ™ 4
L2 | o e — B e ww e
(E T : §| @ e
|| ke 13 - = | -

£ | W04 Gar, o " - | [ R——— T _.."f 1

= | [ storege eedn X I E Sabwers - | LS e

= L 1] H 1] | Fioep LM P,

g = o |

- . - [ — . I.: I

a iz I 1 A |

- i -

n o ST LT e |

E ;ﬁ w g [ranes ,fl:i. oy

= |33 =t Dor . EEGNW | ) = =

= i3 F=y F S = "' =

|35 . 3-1490 . MOAY

@ UF | G - 30 A a7 S |

|35 s B e =ea T 3 L o

B e o ; Vel Py il Blcco §ceo B

¥ T ¢ e " . " prrTe—
el L KR P i . vl 15 5 & == Cpeimng Frergy Cormarian P (71, Grid 03, Sleoricsl Coveene () e
ks | =il P Wekeaivogs i Tapasy i Ti Essigy Mlasda £}, Cata £
Clanmication af power sgpply lochnologes for 2lectmficaton wih RES e
- Pranssay stexgy sinwoss, pows cugesslEie and rands S I : .

14



E
Fusi Coll

T
i a
et amiue
| Comartar | IF-n-irl
|

Uessimetem kit of 1B b oty b ol avsdem fehmobory

Ll I-||| arili ||Il_

goooooogog

(4) OO OO Solar Home Systems Performance in Hamlet of Polinggona, Indonesia
A S Dasuki, M Djamin and F Nieuwenhout*: Centre for Assessment and Application of
Energy Conversion and Conservation Technology, BPPT, Jakarta, Indonesia; *Netherland

Energy Research Foundation (ECN), Petten, The Netherlands
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(5) DOODOO Proposal for an International Standard for Islanding

Detection Standard

D Schulz and R Hanitsch: University of Technology, Berlin, Germany
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(6) Building Integrated PV (BIPV): One of the Major Market Segments
for the Future Solar Electricity Industry
W Hoffmann, Roland Neuner: RWE Solar GmbH, Alzenau, Germany;
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ooo
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Win-winO OO0 Oooooooooooooomooooooo

O 0ODOoooobooobboooeipvOOOOODOOOOOODO

At least 40% of the long-term on-grid market B2B driven New Build application of Bl PV in
volume is expected to be BI PV NLD: PV fully integrated into pitched roofs.
D =

Hhpa

225 % pa.
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49 00000 0O0O0OPV4O Photovoltaics in the Built Environment |

(1) DO OO0 A Domesttic PV System in Southern England - One
Man’s Experience
F Treble: Consulting Engineer, Farnborough, Hants, UK
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(2) Building Integrated Photovoltaic Systems in India
N K Bansal, IIT Delhi, India
O00oooOooBIPVYOOOOOOOO

(3) O O 0O0O O Photovoltaic Megawatt Rooftop Plants — the World's
Largest Photovoltaic Roofs
E Cunow: Siemens und Shell Solar GmbH, Munich, Germany
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490000 000 0O PV50O : Photovoltaics in the Built Environment 11
(1) Energy Self-Sufficient Urban Buildings: Evaluation of Building Integrated Photovoltaics

T Miyazaki, R Leutz, A Akisawa and T Kashiwagi:
Tokyo University of Agriculture and Tech., Tokyo, Japan
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(2) Photovoltaic Power Generation for the Built Environment
H Gabler: Center for Solar Energy and Hydrogen Research, Baden-W(rttemberg, Stuttgart,

Germany
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(3) System Analysis of Photovoltaic (PV) Facade Systems

H Becker, W VaaBRen, K Oeljeklaus and G Markert: TOV
Immisssionsschutz und Energiesysteme GmbH, Test Centre for Energy
Technologies, TUV Rheinland / Berlin-Brandenburg Group, Cologne,
Germany
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(4) 000000 Development of A Proto-Type PV Deck-Shading System

J Close, H C Tam and Y H Wong: Dept of Architecture University of Hong
Kong, Hong Kong, SAR China
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(5) OO OO0 Photovoltaic Roofing: Issues of Design and Integration into Buildings
A S Bahaj: Southampton Univ, Civil and Environmental Eng., Sustainable Energy Res.
Group, Southampton, UK
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(6) DO OO Economics and Project Management Interventions in a
Large Scale (1000 Schools) EU Funded PV Project in South Africa

J-Paul Louineau, J R Bates, R Oldach, S Taylor, C Purcell*: IT
Power Ltd, Chineham, UK; * Energy and Development Group, Cape
Town, South Africa
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(7) DO 00O Comparative Design and Monitoring of PV Systems on
a Domestic and an Educational Building

S A Omer, R Wilson, and S B Riffat: School of the Built Environment,
The University of Nottingham, Nottingham, UK
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(8) DO OOO Power Quality Investigations of Grid Connected PV

Plants
D Schulz, K Moutawakkil and R Hanitsch: University of Technology,

Berlin, Germany
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410 00O0DO0ODO0ODOPV40 stand Alone Systems and PV for Rural Development

(2) S. Abughrees 0 Sea Water Reverse Osmosis Powered from
Renewable Energy Sources — Implementation of a Stand Alone
Desalination System in Libya

S Abughrees, S A Kershman*, J Rheinlander** and H Gabler**:

El Fateh Univ., Tripoli, Libya; * General Electricity Company of Libya,
Tripoli, Libya; ** Center for Solar Energy and Hydrogen Research,
Baden-Wurttemberg, Stuttgart, Germany
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(3 bOOO4OoonO Opportunities of Photovoltaic Systems for
Rural Electrification in ESCWA Member Countries

M Kordab: Prof. at Damascus University; expert at Energy, Natural
Resources and Environment Division of ESCWA, Beirut, Lebanon

O ESCWAOOOODOOOODOOOOOODOOOOOOO

O000000ooDoOCoCOO0O 1800ob0oboboboObO1e600000O0O 105

goooooooon

O 00O z20003000000000 360wh/dO0ODOO 290Wh/d OO0

ooooboooooobboo pvooboooobooobboOoboDoOoO

0O 00000065,10,15kmO0 000000 PYOOOOOODOSO701001500/WpM OO
O000oo00o0ooo/oooe»doo0odooo/ob 1o000000ooooooooooon
5000000 15km OO OOO0OO 80cents’kwhOPYOOODODODOOO/WpOGODOO

24



= |
r Daily elect. Ener. & PV Sys Capacity | B s e
Villages inhs 100 200 300 400 500 | A __m"""
Daily elect. ener. | 1115 2295 | 3410 | 4014 | 6029 | 18 L\ \‘lh.h e
n_eed-ed [H“‘Il-‘cll_ _ . | ;“’ == W e o
Daily elect. Ener, | 14.87| 30.60 | 4546 | 6352 | 80.39 ['H T‘:
Rﬂ]lLFI‘m'II PV gll‘i D\u_,.__.ﬂ___
sys (KWhid) | - o e 4 R B
PVsyscapacity 170 | 556 827 | 1191 1462 | ' TS A B
[ I {'— [ 3 F
snominal (3058951200150 | ¥ W = = ., =
Eoikwp || | E T
ogooodoooooooo pvooad doobooooooooopvoonoooa

(4) A Jager-Waldau O Development of a Roadmap for European PV
R&D

A Jager-Waldau: European Commission, Joint Research Centre,
Renewable Energies Unit, Ispra (VA), Italy
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(5) A de Miguel 0 Performance Analysis of a Grid-Connected PB
System in a Rural Site in the Northwest of Spain

J R S Cazorra, A de Miguel, J Bilbao and C Martin: Dept of Applied
Physics, University of Valladolid, Spain

O 43wODO0OO0pPODOOOMMOOSIBOxOOOOODORunitsO
goooooogon

0O O00O0OOOCOO0000O0obODOOoOO0O0oOooboDOobOOOoOOooOoD o
gbobobobooooooooooooobooboooboobobobo

25



gbooooooobooo
O 10000000PROO6OO.75080 PROODOODDOODOOOOOOODOOODOODO
goooboobobooobooboobobon

. 0.80
7 — — 0.75

g ) E E g Eg E E“ = 0.70

g 5] 4 & N ‘% . g 0es &

H NEN § NENEN -

2 3 - \ § N N B § 4 N

= i § N A N N N - 060
=rYNANNN NN R
B § § .$ s‘ § § § $ § 055
ol N § N N N § & N R 0.50

DEC.00 JAN FEB MAR APR MAY JUM JUL AUG SEP OCT NOV

N v, @O E3 ., I . W Fr

gboboobooboobboobuooboobooo

FABLE |
CHARACTERISTIC PARAMETERS AND SYSTEM EFFICIENCIES

Val KWHREWR) [ Y rdkWREW) | Yl kWHREW) | Bora (KWhI ] RO | Mamend Y00 | il Y80 | Mipail )

1352 1 80 ] i i 8 13,68 #4945

References

1. G.Blaeser, D.Munroe. “Guideliness for Assesment of PV plants, Document B”. Report EUR
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2. A.Amarbayar, K.Kurokawa. “Performance analysis of portable photovoltaic power
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Technology 2001.
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(8) DO OO DOO Photovoltaic-powered Desalination System for Remote
Australian Communities

B S Richards and A | Schafer*: Centre for Photovoltaic Engineering, The
University of New South Wales, Sydney, Australia; * Civil & Environmental
Engineering, UNSW, Sydney, Australia
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41100000000 PV7O Manufacturing, Testing and Certificate

(1) W Wiesner 0 00 Test Facilities for Longtime Survey on Small
Decentralised PV-supplied

Energy Systems

W Wiesner: Section Renewable Energy and Material, University of
Applied Sciences, Cologne, Germany
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(2) Global Approval and Certification Program for PV

P Varadi, A Bergmann* and R Kay**: PV GAP Chevy Chase, MD, USA,; *
DKE, Frankfurtam Main, Germany; ** PV GAP , C/O IEC Central Office,
Geneva, Switzerland

O PV-GARI Global Approval Program foraPVOO OO OO0 00O oodnO
IECQ product approval and PVGAP licensing, Pulz , Chairman,
World council for RE

O PV-GAPOOOOOODOOOOOODOOOODOO

"
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B s P Byatems Por #V Compencite

Quality Management in PV Training
Manual and Viewgraphs

By
(B¢ Benr F varadl, Chairman FY GAP |Gereva, Switberiand]
Mir Raméin Dominguas {Denvisguie Essociates, Aocowlle, MO, USA]
Ms Lercita Sohaefler, Memsber PV GAP Roard {Washington, DC, USA)
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(4) W Wiesner 0 O Status of Standardisation of Qualification systems

and Test Procedures for PV -Systems and Components
W Wiesner: Section Renewable Energy and Material, University of
Applied Sciences,Cologne, Germany
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NP WD CD CDV FDIS IEC PASO 1

O 00O PVYOOOOODOODOOOOOESTIOASUPTLO TUVIECO
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OO00Final MessageO PV OO DOODOO IECOODOOOOODOOOODO

Table I1I: Standards created by IEC TCS82

Status
Nao Title

1 IEC 60891: 1987, Procedures for temperature and irradiance comections to | PPUB
measured 1-V charactenstics of crystalline silicon photovoliae (PV) devices,
Amendment No 1 (1992)

2 IEC a0904-1: 1987, PY - Part 1@ Measurements of PV current-voltage | PPUB
characteristics

3 IEC 60904-2: 1989, Photovoltme devices - Part 2 Requirements lor refesence | PPUB
solar cells.

4 IEC 60904-3: 1989, Photovoltme devices - Part 3. Measurement principles for | PPUB
terrestrial photovoltaie (PV) solar devices with reference spectral irradiance
data

LA

IEC 60904-5: 1993, Photovoltaie devices - Part 50 Determunation of the | PPUB
eguivalent cell temperature (ECT) of photovoltaic (PV) devices by the open-
circunt voltage method,
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[ IEC 60904-6: 1994, Photovoltme devices - Part & Requirements for reference | PPUB
solar modules.

T 1EC aD904-7: 1995, Photovoltaic devices - Part 70 Computation of spectral | PPUB
mismatch error introduced i the testing of a photovoltaie device

b IEC o0904-8: 1995 Photovoltaie devices - Pant 8 Gudance for the | PPUB
measurement of spectral response of a photovoltaic (PV) device. Second
edition (1998)

9 IEC 60904-9: 1995, Photovoltaic devices - Part 9 Solar simulator performance | PPUB
requiremenis

10 IEC 60904-10: 1998, Photovoltaie devices — Part 100 Methods of hnearity | PPUB
ITBEASLTEITEDN]

11 IEC 61173 1992, Owvervoltage protection fos photovaoltme (PV) power | PPUB
oeperating svstems- Guide

12 TEC 61194: 1993, Charactenstic parameters of stand-alone photoveltae (PV) | PPUB
Syslems

13 IEC 61277: 1995, Guide: General description of photovoliie (PV) power | PPUB
oeneraling syslems

14 TIEC 01345: 1998, UV est for photovoltare (PV) modules FPLUB

15 IEC 61427, Secondary cells and batteries for solar photovoltaic energy systems | PPUB

Creneral requirensents and methods of test

16 IEC 6l646: 1996, Thin film silicon terrestrial PV modules - Design | PPUB
qualification amd type approval .

17 IEC 61683: 1999, PV systems - Power conditioners - Procedure for measuning | PPUB
efficiency

18 IEC 61701: 1995, Salt st corrosion testing of photovoltme (PV) modules PPUB

19 TEC 61702: 1995, Rating of direct coupled photovoltae (PV) pumpng systems | PPUB

20 IEC 61721: 1995, Susceptibality of a photovoltme (PV) module to accidental | PPUB
impact damace {fesistance Lo inpact lest)

21 IEC 61724: 1998, Photovoltme system performance momtonng - Guidehnes | PPUB
for measurement, data exchange and analysis

22 IEC 61725: 1997, Analviical expression for duly solar profiles PPLIB

23 IEC 61727: 1995, Photovoltae (PV) systems - Charactenstics of the unhiy | PP1IR
inerface

24 1EC 61730 Photovol taic module safety qualification = Part 1 Requerements for [ M
COMELECton

25 IEC 61730 Photovoltaie module safety qualification - Part 20 Requirements Tor [ T30
Lestimg

26 IEC 61829 1995, Crystalline silicon PV array - On-site measurement of V| PPLIR
characterishcs

o IEC 601836: 1997, Solar photovoltane energy systems = terms and symbols PPLIB

28 IEC 61853 Performance testing and energy rating of terrestrial photovoltaie | A W)W
(PV) modules

39 IEC 62078 Certfication and accreditation program for photovoltaie (PV) | CDM
components and svstems - Gindelines for a total quality svstem

30 IEC 62093, BOS components - Environmental reliabality testing - Design [ (b
1|Lk1§tf|c&1l:1w1 and type approval

31 IEC 62108 Concentrator photovoltme (PW) recervers and modules - Design [ A NV
gualification and tvpe approval

32 1EC 62109 Electrical safety of static inverters and charce controllers for use in | A RNW
photovoltase [PV power svstems

33 IEC 62116 Testing procedure - Ilanding prevention measures Tor power | AN
conditioners used in gnd connected photovoltae (PV) power peneration
syslems

34 IEC 62124 Photoveltaic (PV) stand-alone systems - Design quabification and | 6
vpe approval

35 IEC 62145 Cryatalhine silicon PV modules - Blank detml speafication ANW

6 IEC 62234 Safety guidelines for grid connected photovoltaie (PWV) systems | A NW
mouttesd on builldinos

37 IEC 62253 Durect coupled photovoltme  pumping  svstems - Design [ A MW
qualification and tvpe approval

38 IEC 62257 Specifications for the use of renewable enermies in mural | AN

decentrahised electrification
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40 IEC/PAS 62111, Specifications for the use of renewable encrmes in rural | PPLIR
decentralised electrification
41 PNW 82-263 Moaimum Power Pont Tracking PRW

42 PWI 82-1 Photovoltaic electricity storage syslems PWI

Abbreviations:
ANW = Approved New Work
U = Commiiiee drafi ro be discissed ar meering

PPUEB = Publication issued

PNW = Proposed New Work

PWT = Poreniial New Work Trem

(5) Test Procedure for Solar Home Systems (SHS)

U Hupach: TUV Immisssionsschutz und Energiesysteme GmbH, Test
Centre for Energy Technologies, TUV Rheinland Berlin-Brandenburg
Group, Cologne, Germany

O P-chart(performance chart)d 6,5, 1 kWh/day OO0 OO OO0 O0OO00O0O
0000000000000 00Doooooooooooooon
oooooooo

0 000000001-6-1-1-5065-55-500000I-vO0000000O0
OO0000Op-chartD0O000O0O0OOOO

O EU sponsored project “Photovoltaic Lighting System Evaluation and Rating Method”
(PLISE)DODOOO

| ..?.'.‘.".r.::.
Figure 5: a) Test set-up [or system testing of an SHS b) Installed SHS tested in lab of TUV Rheinland
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(2) ODOOO0O Photovoltaic 2001-A Review of the Industry and

Market
W B Rever,lll: BP - Solar, Linthicum, MD, USA
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= Fastest Growth has been residential gnd-connect driven by subsidies in
Japan, Germany, and Calfomia
* Off-gnd segments have grown consistently without subsidies at 15+% CAGR
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(3) Effects of Non-technical Factors on the Electricity Cost of PV
Systems

A Zahedi, S Subramaniam and F Rault: Solar Energy Applications
Research Group (SEARG), Monash University, Department of Electrical
and Computer Systems Eng., Clayton Campus,

Clayton, Victoria, Australia
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(7) Cost-Efficiences of PV R&D in Japan and U.S. from the Viewpoint of
Solar Cell Manufacturing Cost Reduction

E Endo and Y Tamura: National Institute of AIST, Tsukuba, Ibaraki,
Japan

O O0bOO0OoooOooboooobooobooboooob PYvD R&D OO
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3.3 Estimated cost-efficiencies of PV R&D
in Japan and the U.S.
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Fig.5 Cost-efficiencies of PV R&D In Japan Fig.6 Cost-efficiencies of PV R&D in the U.S.
RE&D budgets after FY2002 are assumed R&D budgets after FY2003 are assumed
same as in FY2002 same as in FY2003
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(1) Performance Analysis of Portable Photovoltaic Power Generation
Systems Based on Measured Data in Mongolia

A Adiyabat and K Kurokawa: Tokyo University of Agriculture &
Technology, Naka-cho, Tokyo, Japan
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(3) Cumulative Energy Demand and Cumulative Emissions of Europe
Photovoltaic Energy Systems in Europe

D Girzenich and H -J Wagner: Instute for Energy Systems and
Economics, University of Bochum, Bochum, Germany

0O 000000 CED(Cumulative Energy Demand), CEm(Cumulative
Emissions), Emission coeff., Process-Chain-AnalysisC Overall Efficiency
iNnECO0DD00OLCAONDDOOONONDDOOOOODOOOOOOoOoDoO
oooooooo

O 156kW 0O PVYOOOOODODOOOOODOOOOOODOOOlfe=20yyf0 000000
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TABLE 3
CED OF 1560W PV-SYSTEMS WHEN MANUFACTURED IN GERMANY
inverfer Modules BOS-components  |PV-svatem
sC-51 svsten 3356 MJI E9971 MI G3nl Ml [01GEE M_II
|pe-51 svstem 3356 MJl 35303 MI GiE7E M 47335 },’JJI
a-51 system 5356 MJl 49173 M1 16156 W] TOGES TI.-LII
T
B0 |
50
A% 8 = - | HH
W% [] = I BT mE e
0% f
0% 3 =
0%

Francs Spain taly Methedands  Ausina Cwprzen

|I::wn:-r | B sowree 2 Dsource 3 Beource ﬂl
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(5) Breakthrough Approach for Disseminating Photovoltaic Technologies for Rural
Electrification Applications in Yemen
A M Al-Ashwal: University of Sana’a, Sana’a, Yemen

O YemenOOOOODODO 450-550cal/cm2/dayd O O OO US$Omillion, IFACD OO OOO0O0OO
oo

0 0O0O000o0oU0ooooodU0oooooO0ooooUooooooooooooooooo
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O Technical Secretariat (TS)O9 0 000

Interrelation Mechanism
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(7) Performance of the First Grid-connected Photovoltaic System in

Poland

S. M. Pietruszko and M. Gradzki: Warsaw University of Technology,

Institute Microelectronics and Optoelectronics, Warsaw, Poland

BPSolar

0 0000000100000 PMODOOOOSW ODOOO0O 200
1kWOSunnyBoyl.20VAD OO OODOOODOOODOODOOODODODO
ooooooooooood

0O 00000000000 Refe.CellsO0O0 PT1000 00 OIEC-61714
O000o0ooooooooooog,837kWhly

alized monthly parameters
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(8) Sizing A Medium-size Desalination Plant Powered by Photovoltaics
in the Gaza Strip of Palestine

E Sader and H Hallak*: Dept. of Physics, Birzet University, Birzeit,
West Bank, Palestine; * Dept of Physics, Bethlehem University, West
Bank, Palestine

O 00000000 2250kWh/m2/year] Water Resources demand &
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O 00000 120mem/year OO0 0000 D0O0O0O0O0O0O0DOOO00OO 700millionEurod
336kWh/Y per capita in Gaza Strip 50MW total 100MW ~ 37MW PV desalination

(9) The Case for De-Emphasizing PV in Renewable Energy Strategies
for Rural Africa
S Karekezi: African Energy Policy Network / FWD, Nairobi, Kenya

0 Sub-Saharan Africa0 0000000000000 OODOODOODOO
0o0o0ooooooboooooooooooobooooooooon
gooooooooooooooon

0 O000O00D0OOoOobOOoOooOodboOoobooOosHsObOoOOooDi1000
00 OO012000000000000000000000

0 00000000ob0o0o00oo0o0oboobOD0obo0bo0obo0o0oo0oO0ooognddFoot
Treadle Pressure Irrigation Pumpd 00 US$20-250 00 US$3403-6 DO OO OOO OO
00000000 heat

0 Ooooooon

Cost of PV System and GNP per capita

* Expenditure on PV
svstem translates to an
average of 200% of
GNP per capita in Sub-
Saharan African country

* Equivalent to over
LISS60,000 in USA or
typical European
country
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Successful Country Case Study - Kenya

# 20,000 pumps in use by poor farmers
® 36,500 new jobs created

s 525 million per year in profits and
wages penerated by the pumps

s 70% of pumps managed by women
Nirepreneurs

manufacturers producing pumps in
jrobi and Arusha

l%nﬂem selling pumps in Kenya
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Extended Abstracts Book, WREC-7 Renewables: World's Best Energy Option

1006 page, hardcover DO DO OO OO

FULL PROCEEDINGS CD-ROM WREC-7 Renewables: World's Best Energy Option
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The Role of Renewables and Energy Efficiency within Long-Term Sustainable Energy
Scenarios Prof. Peter Hennicke, The Wuppertal Institute Germany (Plenary Session )
Technological, Political and Social Changes Demanded by Sustainable Development:
Towards a New Kind of Technological Progress Prof. Peter Hennicke, The Wuppertal
Institute Germany (Plenary Sessiong)
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ADO Technology GmbH

AG Solar NRW

Alstom Power UK Ltd

BRE Ltd.

Brotherhood Aircogen
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Renewable Energy Expo Fair Catalogue

Global Energy Network Institute (GENI) “There is no Energy Crisis” CD-ROM
Themen 2001 Integration Erneuerbarer Energien in Versorgungsstrukturen FVS
Photovoltaik 3 Forschungs-Verbund Sonnenenergie Themen 95/96

The Future is our Mission Forschungszentrum Julich

Renewable Energy Focus International Solar Energy Society ISES
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Go Wind (pamphlet) ROPATEC AG-SPA

World Renewable Energy Congress 7 Programme

Reciprocating Process Gas Compressors Peter Brotherhood Ltd.

Engineering Services Peter Brotherhood Ltd.

2004 Asia-Pacific Regional Conference of International Solar Energy Society ISES 2004, May
16-20, 2004, Gwangju, Korea

WREN NEWS Vol.1 2002, WREN Prof. A.A.M.Sayigh

Ocean Power Delivery LTD. Offshore wave energy Pelamis P-750 Wave Energy Converter
PV GAP'S Quality Label for PV Products and Systems Global Approval Program for Photovoltaics
Total Energy Air CHP Brotherhood Aircogen
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