
	
	

 

Thursday Highlights 
Thursday morning at the 43rd PVSC saw the final round of plenary sessions with presentations in Areas 4, 

8, and 12. 

First up in Area 4, Cherry Award winner Pierre Verlinden spoke on the 

impressive progress that has been made in recent years in improving the 

performance of p type PERC solar cells. He presented world record values 

reached by TRINA in 2015 for large area multicrystalline and 

monocrystalline Cz Si (22.3 and 22.1%, respectively on 6 inch cell format). 

He also showed some latest results of multicrystalline Si wafers with carrier 

lifetimes above 1 ms. Encouragingly it was concluded that there is a route 

towards 22.5% efficiency for p-type multicrystalline technology.  

In Area 8, Thomas Reindl from SERIS gave an overview of the impact of technology on LCOE and the 

shift in focus from $/W to cents/kWh. Module cost is no longer a dominant factor in PV system cost, with 

financing now resulting in the largest component cost in the system. He covered 

new trends in PV modules around half cells for improved fill factor and bifacial 

modules, with bifacial providing a paramount for maximizing yield and leveraging 

improving module technologies. The development of a quantitative risk 

assessment for system siting and design on impact on net present value was also 

highlighted. Finally he spoke on the TruePower project on evaluation of system 

performance for the field, specifically through tests using tropical test conditions.  

In the Area 12 plenary, Stefan Nowak provided an overview of the IEA-IEA 

Photovoltaic Power Systems Programme (PVPS) a high level Technology Collaboration 

Program which includes 29 international members where cooperative activities are 

carried out on technical and non-technical issues related to PV. Looking at issues 

such as cost reduction and developing best practice in installation and operation the 

PVPS provides a platform for addressing the relevant issues towards improvements 



	
	

needed to ensure sustainable large scale deployment. 

 

After a brief coffee break it was then time for a morning poster session, with presentations on offer in 

Areas 1, 2, 3, 6, 9, and 11. The winners of the poster awards in each Area were:  

Area 1 – Novel Materials and Concepts 

Three-dimensional Composition Reconstruction of InAlAsSb Lattice-Matched to InP for Top Cell 

Implementation, Nicole A. Kotulak, Keith E. Knipling, Maria Gonzalez, Louise C. Hirst, Stephanie 

Tomasulo, Josh Abell, Michael K. Yakes, Igor Vurgaftman, Jerry R. Meyer, Robert J. Walters, US 

Naval Research Laboratory, Washington, DC, United States 

 

Area 4 – Passivation and Contact Formation  

Unraveling of Bulk and Surface Behavior in High-Quality c-Si Material via TIDLS, Simone 

Bernardini1, Tine U. Naerland1, Gianluca Coletti2, Laura Ding1, Adrienne L. Blum3, Mariana I. 

Bertoni1, 1Arizona State University, Tempe, AZ, United States, 2Energy Research Centre of The 

Netherlands, Petten, Netherlands, 3Sinton Instruments, Boulder, CO, United States 

 

Area 5 – Characterization II 

Nanoscale Effects of Arsenic Incorporation in CdTe grown by Molecular Beam Epitaxy, George L. 

Burton, David R. Diercks, Brian P. Gorman, Colorado School of Mines, Golden, CO, United States 

 

Area 8 – PV Field Performance and Monitoring 

A Parameterized Model for Predicting PV System Performance under Partial Shade Conditions, BE 

Meyers, MA Mikofski, MR Anderson, SunPower Corporation, Performance Engineering, Richmond, 

CA, United States 

 



	
	

Area 10 – Inverter Design, Reliability and Wide Bandgap Technology 

Arc Fault and Flash Detection in Photovoltaic Systems Using Wavelet Transform and Support Vector 

Machines, Zhan Wang& Robert S Balog, Texas A&M University, College Station, TX, United States 

 

Area 12 – PV Deployment and Sustainability 

Estimating Mumbai’s Rooftop PV Potential through Mobilization of IEEE Student Community, Vivek 

Kuthanazhi1, Santhosh Jois2, Prachi Jadhav2, Kamlesh Kumar2, Akhilesh Magal3, Ameya 

Pimpalkhare4, Juzer Vasi1, Anil Kottantharayil1, Krithi Ramamritham2, Vinit Kotak5, Rajeev 

Dubey1, Narayanan N.C.6, 1National Centre for Photovoltaic Research and Education, IIT Bombay, 

Mumbai, India, 2Centre for Urban Science and Engineering, IIT Bombay, Mumbai, India, 3Bridge to 

India, Delhi, India, 4Observer Research Foundation, Mumbai, India, 5IEEE Bombay Chapter, Mumbai, 

India, 6Centre for Technology Alternatives for Rural Areas, IIT Bombay, Mumbai, India 

 

It was then time for the Women in PV luncheon, where Prof Kylie Catchpole from the Australian 

National University was this year’s speaker. She described her work in light-trapping and perovskites and 

discussed challenges of women working in STEM. A lively discussion about women in STEM followed 

her talk. A good attendance showed the great level of support for women working in the field and the 

recognition of what further efforts can be made to attract and keep more women in the field.  

	

There was then a round of oral technical sessions with the following highlights forwarded by the Session 

Chairs: 

 

Area 4 - Device Efficiency - Pushing the Limits 

Our young professional awardee, Bram Hoex, from UNSW, demonstrated how a PhD topic on 

fundamentals can eventually transform the photovoltaics industry. In this case it was surface passivation 

and there are many further opportunities using TiO2. David Smith of Sunpower showed the loss analysis 

of their IBC cells and the reduction of point defect from previous year. He showed 25.2% total area cells 

(without mask) and a world record 72 cell large area module of 24.1%. Trina’s Guanchao Xu showed 

how they have reached 23.5% on 6 inches IBC structure by standard manufacturing process 

improvements and plan to apply soldering process in module assembly. Feng Ye, also of Trina, showed 

efficiency improved to 22.46% by targeting losses at localizes areas in p-type PERC cells. 

	

Area 5 - Characterization of boundaries and defects in CdTe and CIGS 



	
	

Harvey Guthrey showed impressive cathodoluminescence images of CdTe in which he could locate 

dopants in the vicinity of grain boundaries. Mohit Tuteja showed DFT calculations using very large 

supercells (1400 atoms) and found that Cl, S P, Sb and Se can reduce mid-gap states in CdTe grain 

boundaries, but not Cu. Thereafter Mohit Tuja presented results from a new AFM/based microwave 

impedance spectroscopy with which he could directly show that grain boundaries become depleted after 

chlorine treatment. 

 

Area 7 - Space PV and Radiation Effects 

Mitsuru Imaizumi from Jaxa presented a thorough degradation study on sub-cells from 4J IMM cells 

and Michael Salzberger from Airbus confirmed the single threshold displacement energy for GaAs and 

InGaP subcells. Daniel Chmielewski from Ohio State University presented a first report of interband 

traps in 2.05 eV AlInGaP subcells and compared it to metamorphic InGaP. Brent Fisher from Semprius 

presented a mechanically stacked 6J design for 39.2% efficiency under AM0 or for 44.4% under 100x 

concentration. Zachary Bittner from R.I.T presented the first ELO IMM cell with 20 layers of 

InGaAs/GaAs quantum dots with ~2% power improvement and no degradation in Voc. 

 

Area 8 - PV Performance Modeling (II) 

Will Holmgren from the University of Arizona compared and contrasted the Matlab and Python versions 

of the PVLIB toolbox, a collection of open-source codes that are freely available to users to 

model/estimate PV performance. Kate Klise from Sandia National Labs spoke about Pecos, a 

performance monitoring package that uses the PVLIB toolbox. Steve Ransome discussed the use of 

measured components of efficiency (for example, series and shunt resistance, open circuit voltage, etc.) to 

track degradation using unique contour plotting methods. Bonna Newman of ECN talked about some of 

the common challenges like shading of Integrated PV. She spoke about the recently constructed full size, 

shade-tolerance TESSERA module. 

	

Area 10 - Inverter Design and Wide Bandgap Technology 

Bousselham spoke on reducing costs using control of micro-inverters by having multiple PV panels per 

micro-inverter with the ability to handle modules of significantly different MPPs, with the design 

determining voltage difference in modules. Jonah Crespo then presented work on the design of a highly 

efficient micro-inverter that has a DC/DC Flyback with DC/AC Inverter topology (5L-4S). It has a high 

efficiency and lower THD than conventional topologies with the design prototyped in the laboratory. 

Stalter spoke about using GaN transistors for compact inverters, some key features include: 250kHz 

switching, only 400V *HERIC topology, ~98% efficiency, 5x decrease in size, 3x lower weight. 



	
	

Mookken then spoke about Wolfspeed 50kW SiC Inverter Modules. Noting that smaller and lighter 

inverters save money in land usage, efficiency, shipping, and labor the Wolfspeed’s key features include: 

*3L-T type topology * 50kW inverter efficiency ~99%, 33kg vs 172kg. Zhou reported on the 

development of the GE MW SiC PV inverter. Key advantages include being robust to avalanche and short 

circuit, 1,000V/ 5.75kW inverter, 99% efficiency. In the Wide bandgap forum Chris Deline posed the 

question, what are the roadblocks for incorporation?  

 

Area 12 - Trends in PV Deployment: Market, Policy and Financing Insights 

Speaker Lenny Tinker from the SunShot program shared some cost analysis the program uses to 

prioritize research targets and funding areas for emerging technologies.  Erin Cheese from the SunShot 

program presented her work on methods to quantify the effect of DOE funding on the industry by looking 

at patents, significant industry advances, students funded, and more. Fraunhofer researcher Michael 

Kromer highlighted activities aimed at reducing installation costs by developing technical standards, data 

exchange protocols, and streamlined code inspection and compliance processes. David Needleman 

demonstrated several key factors that could affect future PV deployment, showing the impact of cost, 

demand, debt, and other factors on reaching deployment levels that would help meet the ICC renewable 

energy deployment goals. Dupont research Alex Bradley showed an LCOE comparison of system 

degradation versus operation and maintenance costs of module replacement and quantified the impact on 

net present value and payback. 

	

Special Session – Changing Research Agenda for PV 

In this specially organized session discussed some the of the issues that will need to be overcome and 

solved for the future large scale manufacture and deployment of PV. Guest speakers Raffi Garabedian, 

Marius Peters, and Michael Bolen spoke of the challenges faced by PV manufacturers, researchers, and 

utilities respectively. Among the topics discussed were, what are the key metrics for determining if a new 

technology is worth pursuing in the future, where should research efforts be focused as we move forward 

and how must utilities move to incorporate the inevitable shift to more renewable generation, with PV a 

main player. Some lively discussion after the presentations touched on areas such as does an even longer 

warranty for PV beyond 25 years actually change the landscape for investors, and how must PV place 

itself amongst other renewable energy and storage technologies in a collaborative manner rather than 

competitive. 

 

That concludes the technical highlights for Thursday of the 43rd IEEE PVSC conference. The Conference 

Banquet followed at Providence Park and here is some of the action caught on camera. 



	
	

 

 

 

 

 

 

I’m sure people have their own highlights from that and ensuing events! 

*********************************************************************************** 

IEEE ELECTRON DEVICES SOCIETY - MEMBERSHIP PROMOTIONS FOR 43rd  PVSC 
ATTENDEES 

Be sure to stop by the EDS membership booth, located in the registration area, to learn about the 
EDS membership promotion deals available to PVSC attendees.   

EDS members enjoy a host of important benefits including free, unlimited online access to the 
IEEE Journal of Photovoltaics. So stop by to learn more.  Don't miss this opportunity to become 
part of the EDS community! 

*********************************************************************************** 

	


