Program Agenda

 National Center for Photovoltaics and Solar Program Review Meeting

March 24–26, 2003, Denver, Colorado

Monday, March 24, 2003

Plenary Session I

8:00–9:30 a.m.
8:00
Opening Remarks



S. Asher and L. Kazmerski, NREL

8:10 
Welcome R. Truly, NREL

8:20 
Welcome R. Eagan, Sandia National Laboratories

8:40 
DOE Welcome, R. Sutula

9:10 
DOE PV Program, R. King
9:30–10:00
Coffee Break

Plenary Session II

10:00 a.m.–12:15 p.m.
10:00
Surviving Global Energy Challenges in Uncertain Times: The Case for Renewables and Energy Efficiency


J.P. Thornton, NREL

10:30 
DOE CSP & Solar Thermal Programs


T. Wilkins, DOE

11:00
R&D Opportunities in Solid State Lighting


J. Brodrick, DOE, Office of Building Technologies
11:30
PV Learning Curves and Markets


R. Margolis, Carnegie-Mellon University

Noon
Presentation of the Paul Rappaport Award

12:15–1:30
Lunch (out). A box lunch will be available. 


Luncheon topic: An Introduction to Solid State Lighting

12:30–1:00, James Gee, Sandia, “What the PV Specialist Might Like to Know about Solid-State Lighting”

1:00–1:30, Dave Irvine-Halliday, Light Up the World, “Solid State Lighting and Solar Power— God's Gift to the Developing World”
Poster Session A, Monday

1:30–3:30 p.m. 

Advanced PV Concepts

P01
Polymer Hybrid Photovoltaics for Inexpensive Electricity Generation


S. A. Carter, M. Kreger, Y. Nakazawa, S. Chasteen, G. Forester

P03
The Effects of Processing Conditions on Polymer Photovoltaic Device Performance


A. Breeze, D. Ginley, and B. Gregg

III-V Materials and Concentrators
P05
Advances in III-V Compounds and Solar Cells Grown on SiGe Substrates


S.A. Ringel, C.L. Andre, J. Boeckl, M. Gonzalez, M.K. Hudait, D.M. Wilt, E.B. Clark, and M. Smith

P07
Stress Evolution in GaAsN Films Grown by Reactive Molecular Beam Epitaxy


M. Reason, W. Ye, X. Weng, G. Obeidi, V. Rotberg, and R.S. Goldman

P09
Defect Trapping in InGaAsN Measured by Deep-Level Transient Spectroscopy


S.W. Johnston, R.K. Ahrenkiel, A.J. Ptak, D.J. Friedman, and S.R. Kurtz

P11
Wafer Bonding and Layer Transfer Processes for High Efficiency Solar Cells


J.M. Zahler, A. Fontcuberta i Morral, C.-G. Ahn , H.A. Atwater, M.W. Wanlass, C. Chu, and P.A. Iles

P13
Projection of Best Achievable Efficiency from GaInP/GaAs/Ge Cell under Concentration


D.J. Friedman

P15
Innovative Approach for the Design and Optimization for Multijunction Photovoltaic Devices


S. Michael and Capt. M. Green

Crystalline and Polycrystalline Silicon

P17
Hydrogenation of Bulk Si from SiNx:H Films: What Really Ends Up in the Si?


M. Stavola, F. Jiang, S.K. Estreicher, J.L. McAfee, A. Rohatgi, D. Kim, J. Holt, H. Atwater, and J. Kalejs

P19
Hot-Wire Chemical Vapor Deposition of High Hydrogen Content Silicon Nitride for Silicon Solar Cell Passivation and Anti-Reflection Coating Applications


J.K. Holt, D.G. Goodwin, A.M. Gabor, M. Stavola, and H.A. Atwater

P21
Silicon Materials Research on Growth Processes, Impurities, and Defects


T.F. Ciszek, T.H. Wang, M.R. Page, M.D. Landry, and R.E. Bauer

P23
Metallic Precipitate Contribution to Generation and Recombination Currents in p-n Junction Devices via the Schottky Effect


M.D. Negoita and T.Y. Tan

Amorphous and Thin Film Silicon

P25
Real Time Optics of the Growth of Silicon Thin Films in Photovoltaics: Analysis of the Amorphous-to-Microcrystalline Phase Transition


R.W. Collins, G.M. Ferreira, J.M. Pearce, A.S. Ferlauto, R.J. Koval, and C.R. Wronski

P27
In Situ Studies of the Growth of Amorphous and Microcrystalline Silicon Using Real Time Spectroscopic Ellipsometry


D. Levi, B. Nelson, J. Perkins

P29
Correlation of Structural and Electronic Properties with Solar Cell Efficiency for Amorphous Silicon Deposited at Increasing Growth Rates


G. Ganguly, D. Han, D.L. Williamson, B.P. Nelson, and J.D. Cohen

P31
Hydrogenated Microcrystalline Silicon Solar Cells Using Microwave Glow Discharge


B. Yan, J. Yang, and S. Guha

P33
A Paired Hydrogen Site and the Staebler-Wronski Effect in Hydrogenated Amorphous Silicon


T. Su, P.C. Taylor, G. Ganguly, and D.E. Carlson, Jr.

P35
Nano-Crystalline Silicon: A New Solar Material


R. Biswas and B. C. Pan 

P37
Growth of High Quality a-Ge:H Solar Cells


V.L. Dalal, J. H. Zhu, and P. Sharma

P39
Thin Film Silicon Materials and Solar Cells Grown by Pulsed PECVD Technique


U. Das, S. Morrison, and A. Madan

P41
Development of Optically Enhanced Back Reflectors for Amorphous Silicon-Based Photovoltaic Technologies


S.J. Jones, G. Demaggio, J. Doehler, T. Liu, and D. Tsu

Polycrystalline Thin Films (CIS)

P43
Practical Doping Principles


A. Zunger

P45
Transmission Electron Microscopy Analysis of Cu(In,Ga)Se2 Solar Cell Materials


C.M. Li, I. Robertson, and A. Rockett

P47
Facilities Development for Ionized Physical Vapor Deposition of Cu(In,Ga)Se2

A. Hall, D. Hebert, and A. Rockett

P49
Development of Plasma-Assisted Processing for Selenization and Sulfurization of Absorber Layers


S. Kosuarju, I. Repins, and C.A. Wolden

P51
Non-Vacuum Processing of CIGS Solar Cells


C. Eberspacher, K. Pauls, and J. Serra

P53
DLTS Characterization of CIGS Cells


L.L. Kerr, S.S. Li, T.J. Anderson, O.D. Crisalle, S. Johnston, J. Abushama, and R. Noufi

P55
Modeling and Simulation of a CGS/CIGS Tandem Solar Cell


J. Song, S.S. Li, C.H. Huang, T.J. Anderson, and O.D. Crisalle

P57
Advanced CIGS Photovoltaic Technology


A. Delahoy, L. Chen, M. Akhtar, J. Cambridge, R Govindarajan, and F. Ziobro

Polycrystalline Thin Films (CdTe)

P59
Atomic Structure of Twin Boundaries in CdTe


Y. Yan, K.M. Jones, and M.M. Al-Jassim

P61
Progress on High Bandgap CdSe and CdZnTe Devices


G. Gidiputti, P. Mahawela, M. Ramalingan, G. Sivaraman, S. Subramanian C.S. Ferekides, and D.L. Morel

P63
Progress in Continuous, In-Line Processing of Stable CdS/CdTe Devices


K.L. Barth, R.A. Enzenroth, and W.S. Sampath

Polycrystalline Thin Films (TCOs and Others)

P65
Barrier Coatings For Thin Film Solar Cells


L. Olsen, S. Kundu, M. Gross, C. Bonham, G. Graff, and P. Martin

P67
Highly Conductive Textured Molybdenum Doped Indium Oxide Thin Films


C. Warmsingh, Y. Yoshida, D. Readey, J. Perkins, P. Parilla, C. Teplin, T. Kaydanova, J. Allean, L. Gedvilas, B. Keyes, T. Gessert, T. Coutts, and D. Ginley

P69
Towards High Performance p-Type Transparent Conducting Oxides


B. Roy, A. Ode, D. Readey, J. Perkins, P. Parilla, C. Teplin, T. Kaydanova, A. Miedaner, C. Curtis, A. Martinson, T. Coutts, D. Ginley, and H. Hosono

International Programs

P71
International Renewable Energy Programs at Sandia National Laboratories


M. Harcourt

Standards, Systems Analysis, and Reliability

P73
Photovoltaic Systems Performance and Reliability Database


J. Szaro, C. Emrich, W. Wilson, and J. Dunlop

Module Reliability

P75
Photovoltaic Module Thermal/Wind Performance: Long -Term Monitoring and Model Development for Energy Rating


G. TamizhMani, L. Ji, Y. Tang, L. Petacci, and C. Osterwald

P77
Electrochemical Corrosion in Thin Film PV Modules


D. Carlson

P79
Nondestructive Performance Characterization Techniques for Module Reliability


K. Emery

P81
Testing and Evaluating a Solar Water Heating Product for The New Home Market


T.A. Moss, E. Palomino, D. Menicucci, and A.R. Mahoney

P83
Corrosion in Copper ICS Collectors at Civano Subdivision, Tucson Arizona


D. Menicucci, R. Mahoney, and G. Kolb

Manufacturing R&D

P85
Three-Stage CIGS Process Tolerance


I.L. Repins, W. Batchelor, D. Fisher, and M. Bec

P87
Recent Manufacturing Technology Developments at EPV


K.W. Jansen, H. Volltrauer, A.E. Delahoy, B. Johnson, R. McCort, and A. Varvar

P89
Development of Automated Production Line Processes for Solar Brightfield Modules


S. Hogan, M. Nowlan, J. Murach, and S. Sutherland

Parallel Oral Sessions (3 sessions)

3:30–5:30 p.m.

Module Reliability

3:30
Long Term Photovoltaic Module Reliability


J.H. Wohlgemuth

3:50
Stabilization of High Efficiency CdTe Photovoltaic Modules in Controlled Indoor Light Soaking


J. del Cueto, J. Pruett, and D. Cunningham


4:10
Surface Analysis of Stressed and Control Tin Oxide Thin Films on Soda Lime Glass


J.W. Pankow

4:30
Materials Testing for PV Module Encapsulation


G. Jorgensen, K. Terwilliger, S. Glick, J. Pern, and T. McMahon

4:50
Development of a Super Fast-Cure and Flame-Retardant EVA-Based Encapsulant


R.T. Tucker, S.C. Agro, and J.P. Galica

5:10
Long-Term Performance of the SERF PV Systems


B. Marion and J. Adelstein

III-V Materials and Concentrators

3:30
Defects in GaInNAs: What We've Learned So Far


A.J. Ptak, S.Kurtz, S.W. Johnston, D.J. Friedman, J.F. Geisz, J.M. Olson, W.E. McMahon, A.E. Kibbler, C. Kramer, M. Young, S.-H. Wei, S.B. Zhang, A. Janotti, P. Carrier, R.S. Crandall, B.M. Keyes, P. Dippo, A.G. Norman, W.K. Metzger, R.K. Ahrenkiel, R.C. Reedy, L. Gedvilas, B. To, M.H. Weber, and K.G. Lynn

3:50
The Promise of III-V Nitrides: Useful Properties out of Anomalous Physics


A. Zunger

4:10
Recrystallized Germanium on Ceramic for III-V Solar Cells Applications


M. Mauk, J. Balliet, and B. Feyock

4:30
Advances in High-Efficiency Multijunction Terrestrial Concentrator Cells and Receivers


R.R. King, R.A. Sherif, C.M. Fetzer, P.C. Colter, H.L. Cotal, A. Paredes, K.M. Edmondson, D. Law, A.P. Stavrides, H. Yoon, G.S. Kinsey, J.H. Ermer, and N.H. Karam

4:50
Progress Report on the Integration of the Emcore Triple-Junction Solar Cell into a High Concentration Ratio Fresnel Lens-Based Receiver


M. Stan, D. Aiken, J. Hills, P. Sharps, L. James, R. Gordon, A. Slade, K. Stone, and G. Turner

5:10
Concentrating Photovoltaic Module Testing at NREL's Concentrating Solar Radiation Users Facility


C. Bingham, A. Lewandowski, K. Stone, R. Sherif, U. Ortabasi, and S. Kusek

Crystalline Silicon

 3:30
Rapid Thermal Processing Enhanced Hydrogenation and Screen-Printed Contacts in Silicon Ribbon Solar Cells


A. Rohatgi, V. Yelundur, J-W. Jeong, M. Hilali, D.S. Kim

3:50
Investigation of Electrical Activity of Dislocation and Grain Boundary in Polycrystalline Float Zone Silicon


J. Lu, G. Rozgonyi, L. Kordas, and T. Ciszek

4:10
Impact of Metal Impurities on Solar Cell Performance


A.A. Istratov, T. Buonassisi, E.R. Weber, R.J. McDonald, A.R. Smith, R. Schindler, J. Isenberg, J. Kalejs, J. Rand, P. Geiger, G. Hahn, J.-P. Rakotoniaina, and O. Breitenstein

4:30
Scanning Photoluminescence in Si3N4 Antireflected Coating of µc-Si


S. Ostapenko, I. Tarasov, L. Lulu, A. Belyaev, and D. Dybiec

4:50
Discussion

5:30–7:00
Conference Reception (generous hors d'oeuvres) 


Discussion with Ray Sutula, Director of DOE Office of Solar Energy Technologies

7:00–8:30 p.m.

7:00–7:30 
Systems-Driven Approach to Research


R. Sutula

7:30–8:30
Discussion with Dr. Sutula
Tuesday, March 25, 2003

Parallel Oral Sessions (2 sessions)

8:00–9:30 a.m.
Long-Term R&D Needs 
8:00
The Solar Electric Future: Linking Science, Engineering, Invention and Manufacturing


Robert Birkmire

8:20
Title TBD


Teresa Jester

8:40
Polymer Photovoltaics — Challenges and Opportunities


P. Wormser and R. Gaudiana

9:00
The AC PV Building Block — Ultimate Plug-n-Play that Brings Photovoltaics Directly to the Customer


W. Bower

9:20
Discussion

Synergies Between Solid-State Lighting and PV

8:00
Synergies Connecting the Photovoltaics and Solid-State Lighting Industries


S. Kurtz
8:20
Research Topics Related to High-Brightness LEDs


J. Nelson
8:40
Research Topics Related to Organic Light Emitting Diodes

M. Stolka
9:00
Solar-powered LED lighting technology 


D. Green
9:20
Discussion: Sharing of knowledge between the PV and the Solid-State Lighting communities could be beneficial, but would take time and effort.  What communication mechanisms would be worth the trouble?
9:30–10:00 
Coffee Break
Parallel Oral Sessions (3 sessions)

10:00 a.m.–12:00 noon
Cadmium Telluride

10:00
Manufacturing and Technology Development Programs at First Solar


A. Abken, C. Hambro, P. Meyers, R. Powell, and S. Zafar

10:20
Mostly Nonuniformity Issues in Thin-Film PV


D. Shvydka, A. Gupta, V.G. Karpov, and A.D. Compaan

10:40
Role of Process Chemistry and Stability on CdTe-based Solar Cell Performance


B. McCandless, K. Dobson, S. Hegedus, and P. Paulson

11:00
Spatially Resolved Cathodoluminescence of CdTe Thin Films and Solar Cells


M.J. Romero, W. Metzger, T.A. Gessert, D.S. Albin, and M. M. Al-Jassim

11:20
ZnTe:Cu Contact Optimization Strategies for Single-Junction and Multi-Junction CdS/CdTe PV Device Designs


T. Gessert, T. Coutts, R. Dhere, A. Duda, and D. Levi

11:40
CdTe PV: Real and Perceived EHS Risks


V. Fthenakis and K. Zweibel

Systems Analysis and Reliability

10:00
Advanced Dish Development System Test and Reliability Improvement


R. Diver, C. Andraka, T. Mancini, and M. Mehos

10:20
Trough System Analysis & Program Planning


H. Price, NREL

10:40
CSP Tower System Analysis and Program Planning


S. Jones

11:00
Lifecycle Cost Assessment of Fielded Photovoltaic Systems


L. M. Moore, L.A. Malczysnki, J.W. Strachan, and H.N. Post

11:20
Certification Programs for the Photovoltaic Industry Status and Plans


W. Bower, J. Weissman, and W. Parker

11:40
Solar Buildings Systems Analysis


C. Christensen

Advanced PV Concepts

10:00
Advanced Concepts for Photovoltaic Cells


A. Nozik

10:20
Organic-Based ("Excitonic") Solar Cells


B.A. Gregg

10:40
Organic Photovoltaics Based on Self-Assembled Mesophases


B. Kippelen, S. Yoo, B. Domercq, C.L. Donley, C. Carter, W. Xia, B.A. Minch, D.F. O'Brien, and N.R. Armstrong

11:00
Influence of Device Architecture and Interface Morphology on the Power Conversion Efficiency of Small Molecular Photovoltaic Cells


P. Peumans, S. Uchida, and S.R. Forrest

11:20
Polymer Based Nanostructured Donor-Acceptor Heterojunction Photovoltaic Devices


S. Shaheen, K. Brown, A. Miedaner, C. Curtis, P. Parilla, B. Gregg, and D. Ginley

11:40
Solar Energy Conversion with Ordered, Molecular, Light Harvesting Arrays


D.F. Watson, G.M. Hasselmann, and G.J. Meyer

12:00–1:30
Lunch (in)


Speaker – Richard King, Solar Decathlon
Poster Session B, Tuesday 
1:30–3:00
Advanced PV Concepts
P02
Does Network Geometry Influence the Electron Transport Dynamics in Mesoporous Nanoparticle Solar Cells?


A. J. Frank, K. D. Benkstein, N. Kopidakis, and J. van de Lagemaat 

P04
Growth and Properties of Microcrystalline Ge-C Films and Devices


V.L. Dalal and X. Niu

III-V Materials and Concentrators

P06
Selective Nucleation and Growth of GaAs on Si


J.D. Beach, R.T. Collins, C. Veauvy, N. Hamm, M. Treaster, H.-J. Kleebe, A.A. Khandekar, T.F. Kuech, and R.E. Hollingsworth

P08
III-Nitride Semiconductors for Photovoltaic Applications


S.-H. Wei

P10
GaNPAs Solar Cells that Can Be Lattice-Matched to Silicon


J.F Geisz, D.J. Friedman, W.E. McMahon, A.J. Ptak, A.E. Kibbler, J.M. Olson, S. Kurtz, C. Kramer, M. Young, A. Duda, R.C. Reedy, B.M. Keyes, P. Dippo, and W.K. Metzger

P12
Criteria for the Design of GaInP/GaAs/Ge Triple-Junction Cells to Optimize Their Performance Outdoors


W.E. McMahon, S. Kurtz, K. Emery, and M.S. Young

P14
Optical Design Studies for the Flat-Plate Micro-Concentrator Module


R. Krippendorf and A.Terao

P16
Determination of Spatial Uniformity by Ion Imaging with Secondary Ion Mass Spectrometry (SIMS)


R. Reedy and A. Ptak

Crystalline and Polycrystalline Silicon

P18
Hot-Wire Chemical Vapor Deposition for Epitaxial Silicon Growth on Large-Grained Polycrystalline Silicon Templates


M.S. Mason, C.M. Chen, and H.A. Atwater

P20
Material Improvements and Device Processing on APIVT-Grown Poly-Si Thin Layers


T.H. Wang, M.R. Page, R.E. Bauer, M.D. Landry, Q. Wang, and T.F. Ciszek

P22
Residual Stress Characterization for Solar Cells by Infrared Polariscopy


S. He, S. Danyluk, and S. Ostapenko

Amorphous and Thin Film Silicon

P24
The FTIR Laboratory in Support of the PV Program


L. Gedvilas, B. Keyes, T. Ciszek, G. Jorgensen, B. Nelson, Y. Xu, and J. Perkins

P26
Micro-Raman Measurements of Mixed-Phase Hydrogenated Silicon Solar Cells


J. Owens, D. Han, B. Yan, J. Yang, K. Lord, and S. Guha

P28
Microstructure Studies of Amorphous and Microcrystalline Silicon-Based Solar Cell Materials


E. Sutter, D.L. Williamson, and D.W.M. Marr

P30
Optimization of Phase-Engineered a-Si:H-Based Multijunction Solar Cells


C.R. Wronski, R.W. Collins, J.M. Pearce, J. Deng, V. Vlahos, G.M. Ferreira, and C. Chen

P32
Transport, Interfaces, and Modeling in Amorphous Silicon Based Solar Cells


S. Dinca, T. Dylla, J. Liang, A. R. Middya, E. A. Schiff, W. Wang, and K. Zhu

P34
Particles and Radicals in Amorphous Silicon Deposition


A. Gallagher, K. Rozsa, and W. Zheng

P36
Optimization on Temperatures of Filament and Substrate for High-Quality Narrow Gap a-Si1-xGex:H Alloys Grown by Hot-Wire CVD


Y. Xu, B.P. Nelson, D.L. Williamson, L.M. Gedvilas, R.C. Reedy, and E. Iwaniczko

P38
Growth and Characterization of HWCVD Si Films on Al Coated Glass


O. Ebil, R. Aparicio, S. Hegedus, and R. Birkmire

P40
PECVD µc-Si:H Solar Cells Prepared in a Batch-Type Single Chamber Reactor


Y.-M. Li, J.A.A. Selvan, and A.E. Delahoy

P42
Project Summary of the NREL Amorphous Silicon Team


B.P. Nelson, H.M. Branz, R.S. Crandall, E. Iwaniczko, A.H. Mahan, P. Stradins, Q. Wang, and Y. Xu

Polycrystalline Thin Films (CIS)

P44
A Superior Monocrystalline CuInSe2 Cell


H. Du, I. Shih, and C.H. Champness

P46
Cu(In,Ga)Se2 Materials, Devices and Analysis for High Performance Devices


C. Mueller, D.X. Liao, and A. Rockett

P48
Alternate Window Layer Processing for CIGS on Flexible Substrates


I.L. Repins, R. Ribelin, D. Gonzalez, and M. Beck

P50
Development of Large Area CIGSS Thin Film Solar Cells


N.G. Dhere, A.H. Jahagirdar, A.A. Kadam, V.S. Gade, S.S. Kulkarni, H.P. Patil, and S.M. Bet

P52
Investigation of Pulsed Non-Melt Laser Annealing (NLA) of CIGS-Based Solar Cells


X. Wang, S.S. Li, C.H. Huang, L.L. Kerr, S. Rawal, J.M. Howard, V. Cracium, T.J. Anderson, O.D. Crisalle, and R.K. Singh

P54
Direct Measurement of Built-in Electrical Potential in Photovoltaic Devices by Scanning Kelvin Probe Microscopy


C.-S. Jiang, H.R. Moutinho, F.S. Hasoon, H.A. Al-Thani, D.J. Friedman, J.F. Geisz, Q. Wang, M.J. Romero, and M.M. Al-Jassim

P56
Back Contact Cracking During Fabrication of CIGS Solar Cells on Polyimide Substrates


G. Jensen, J. Schaefer, G.M. Hanket, E. Eser, and S. Wiedeman

P58
An Overview of the CdTe – CIGS Thin Film Solar Cell Program at the University of South Florida


K. Barri, V. Kumar, R. Mamazza, A. Rangaswamy, H. Sankaranarayanan, S. Vakkalanka, H. Zhao, D. Morel, and C. Ferekides

Polycrystalline Thin Films (CdTe)
P60
Development and Application of Electroluminescence Imaging for CdS/CdTe Characterization


S.D. Feldman, F.H. Seymour, T.R. Ohno, V. Kaydanov, and R.T. Collins

P62
CdTe Back Contact: Response to Copper Addition and Out-Diffusion


C. Jenkins, A. Pudov, M. Gloeckler, S. Demtsu, T. Nagle, A. Fahrenbruch, and J. Sites

P64
Temperature Dependence of Growth Rate and Morphology of Vapor Transport Deposited CdTe Thin Films


J. Kestner, S. McElvain, C.A. Wolden, T. Ohno, and Lawrence Woods

Polycrystalline Thin Films (TCOs and Others)
P66
Advantageous Features of Transparent Conducting Oxide Films by Ultrasonic Pyrosol Deposition


J. Xi, C. Wolden, X. Dong, and F. Lianghuan

P68
Ink Jet Printing Approaches to Solar Cell Contacts


T. Kaydanova, A. Miedaner, C. Curtis, J. Perkins, J. Alleman, and D. Ginley

International Programs

P70
Technical Support for the Chihuahua Telesecundaria Rural Schools PV Electrification Program


R. Foster, L. Estrada, L. Ojinaga, J. Colmenero, and M. Ross

Standards, Systems Analysis, and Reliability

P72
NREL Spectral Standards Development and Broadband Radiometric Calibrations


D.R. Myers, A. Andreas, T. Stoffel, I. Reda, S. Wilcox, P. Gotseff, B. Kay, and C. Gueymard

P74
Status of IEEE P1526 — Recommended Practice for Testing the Performance of Stand-Alone Photovoltaic Systems


P.F. McNutt, R.M. Hansen, and W.R. Sekulic

Module Reliability

P76
Adhesion Strength Study of EVA Encapsulants on Glass Substrates


F.J. Pern and S.H. Glick

P78
Accelerated Stress Testing of Thin-Film Modules with SnO2:F Transparent Conductors


C.R. Osterwald, T.J. McMahon, J.A. del Cueto, J. Adelstein, and J. Pruett

P80
Investigation of Degradation Aspects of Field Deployed Photovoltaic Modules


N.G. Dhere, H.P. Patil, S.M. Bet, A.U. Pai, V.V. Hadagali, and U.S. Avachat

P82
PV Compliance Assistant: An Interactive CD ROM


J. Wiles

Manufacturing R&D

P84
PV Manufacturing R&D Accomplishments and Status


D. Mooney, R. Mitchell, E. Witt, R. King, and D. Ruby

P86
Innovative Approaches to Low Cost Module Manufacturing of String Ribbon Si PV Modules


J.I. Hanoka, R.L.Wallace, and A.M. Gabor

P88
Development of Online Diagnostic Systems for Roll-to-Roll a-Si Production: ECD's PV Manufacturing R&D Program


G. DeMaggio, J. Doehler, T. Ellison, M. Izu, S. Jones, J. Karn, R. Kopf, M. Lycette, W. Messing, H. Ovshinsky, S. Ovshinsky, A. Banerjee, J. Call, W. Chan, G. Di Dio, S. Guha, K. Hoffman, R. Liu, P. Nam, and J. Yang

P90 
Measuring and Monitoring Electronic Properties of Si During Industrial Material Preparation and Cell Fabrication


R.A. Sinton

Parallel Oral Sessions (3 sessions)

3:30–5:30 p.m.

Copper Indium Diselenide and Alloys

3:30
High Yield CIS Production — Progress & Perspectives


D.E. Tarrant and R.R. Gay

3:50
Mesoscopic Fluctuations in the Distribution of Electronic Defects Near the Surface Layer of Cu(In,Ga)Se2

M.J. Romero, K. Ramanathan, M.A. Contreras, M.M. Al-Jassim, J. Abushama, and R. Noufi

4:10
Microstructure of Surface Layers in Cu(In,Ga)Se2 Thin Films


Y. Yan, K. M. Jones, J. Abushama, M. Young, S. Asher, M. M. Al-Jassim, and R. Noufi

4:30
Advances in CuInSe2-Based Solar Cells: From Fundamentals to Processing


W. Shafarman, J. Titus, M. Haimbodi, M. Gossla, G. Hanket, S. Marsillac, T. Minemoto, P. Paulson, B. Sang, U. Singh, E. Eser, and R. Birkmire

4:50
New Methods for the Study of Defect Distributions in the Copper Indium Diselenide Alloys


J.D. Cohen, J.T. Heath, and W.N. Shafarman

5:10
Discussion

Concentrating Solar Power Technology

3:30
SOLTRACE a Modeling Tool for Solar Optics


T. Wendelin

3:50
Improved Alignment Technique for Dish Concentrators


C. Andraka and S. Jones

4:10
Performance & Durability of Solar Reflectors and Solar Selective Coatings


C. Kennedy

4:30
Title TBD


R. Gee

4:50
Parabolic Trough Testing and Component Evaluation


T. Mancini

5:10
Testing Thermocline Filler Materials for Parabolic Trough Thermal Energy Storage Systems


D. Brosseau

PV Systems Engineering and Reliability

3:30
Photovoltaics as a Distributed Energy Resource


J. Ginn, M. Ralph, S. Gonzalez, and T. Byrd, Jr.

3:50
PV Inverter Testing, Modeling, and New Initiatives


S. Gonzalez, C. Beauchamp, W. Bower, J. Ginn, and M. Ralph

4:10
Sustainable Hybrid System Deployment with the Navajo Tribal Utility Authority


S. Begay-Campbell

4:30
Photovoltaic System Performance Characterization Methodologies


D.L. King, J.A. Kratochvil, and W.E. Boyson

4:50
Performance Index Software for the CEC/SMUD ReGen Program


A.L. Rosenthal

5:10
PV Inverter Products Manufacturing and Design Improvements for Cost Reduction and Performance Enhancements


R. West

Wednesday, March 26, 2003

Parallel Oral Sessions (3 sessions)

8:00–10:00 a.m.

Amorphous and Thin Film Silicon

 8:00
Status of Amorphous and Crystalline Thin Film Silicon Solar Cell Activities


B. von Roedern

8:20
Status of Hydrogenated Microcrystalline Silicon Solar Cells at United Solar


J. Yang, B. Yan, G. Yue, A. Banerjee, K. Lord, and S. Guha

8:40
Thin Silicon-on-Ceramic Solar Cells


Y. Yaskoff, E. DelleDonne, D. Ford, A. Ingram, R. Jonczyk, P. Sims, J. Rand, and A. Barnett

9:00
Amorphous and Microcrystalline Silicon Solar Cells—A Status Review


X. Deng


9:20

Discussion: What Are the Important Questions Needing Answers from this Community?
Brent Nelson (moderator), Chris Wronski, Ted Ciszek, Dave Carlson, Harry Atwater, X. Deng

Solar Thermal, Solar Lighting, and Building-Integrated PV

8:00
Testing and Evaluating a Solar Water Heating Product for the New Home Market


T. Moss, Dave Menicucci, A. Rod Mahoney, and Ernie Palomino

8:20
Polymer Solar Thermal Systems


J. Burch

8:40
Polymer Materials Durability


G. Jorgensen

9:00
ORNL's Hybrid Solar Lighting Program: Bringing Sunlight Inside


J.D. Muhs

9:20
Integrated Energy Roofs


C. Christensen and J. Burch

9:40
Plug and Play Components for Building Integrated PV Systems


M. Russell

Manufacturing Research and Development

8:00
PowerGuard Lean Manufacturing—Phase I Accomplishments


J. Botkin and L. Hargis

8:20
PVMaT Improvements in BP Solar Large-Scale PV Module Manufacturing Using Ultra-Thin Multicrystalline Silicon Solar Cells


J.H. Wohlgemuth and S.P. Shea

8:40
Specific PVMaT R&D in CdTe Product Manufacturing


S. Henson, K. Smigielski, J. Hanak, F. Borgeson, P. Meyers, and A. McMaster

9:00
APex™ Solar Cell Manufacturing


J.A. Rand and J.S. Culik

9:20
EFG Ribbon Technology R&D for Large Scale Photovoltaic Manufacturing


J. Kalejs, B. Bathey, J. Cao, J. Doedderlein, R. Gonsiorawski, B. Heath, B. Mackintosh, M. Ouellette, M. Rosenblum, B. Southimath, and G. Xavier

9:40
Process Control Advancements for Flexible CIGS PV Module Manufacturing


L.J. Simpson, J.S. Britt, S. Wiedeman, M.E. Beck, B.S. Joshi, T.L. Vincent, J.P. Delplanque, R.J. Kee, N.B. Gomez, K.M. Williams, J. Hanna, M.J. Hilt, R.B. Huntington, O.A. Musbah, and J.M. VanAlsburg

10:00–10:30
Coffee Break

Plenary Session III: Market Pull/Technology Push — Where to Invest?

10:30 a.m.​–12:30 p.m.

