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ISC Konstanz: who we are 
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International Solar Energy 

Research Center e.V. 

 

 a nonprofit organization 

 Founded in 2005 

 R&D on c-Si solar cells, 

modules and systems 

 Technology transfer 

 

 About 50 employees  

 Turnover about 4 Mio€/a 

 

 

cells       modules           systems 
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ISC Konstanz: workshop organisation 
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1) Metallisation workshop started in 2008 

 

2) nPV workshop started in 2011   

 

3) bifiPV started in 2012 
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Goals of such focused workshops 
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1) Industry and institutes present new results and 

findings  

 

2) Platform for discussions and business 
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 nPV WS: April 5/6,  2017 in Freiburg 

www.nPV-workshop.com 
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bifiPV workshops 
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1) bifiPV 2012 in Konstanz (120 people) 

 

2) bifiPV 2014 in Chambery (80 people) 

 

3) “bifiPV 2015” in Antofagasta (40 people) 

 

4) bifiPV 2016 in Miyazaki (ca. 80 people?) 

all presentations at 

  
https://pvpmc.sandia.gov/pv-research/bifacial-pv-project/ 
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bifiPV 2014 in Chambery 
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bifiPV 2016 
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bifiPV 2016: sponsors 
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media partners: 
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bifiPV 2016: facts 
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1) Visitors: ca. 80 from ?? countries 

 

2) Sessions: 7 

 - Motivation 

 - Systems and Bankability 

 - Cells and Modules 

 - Group discussion 

 - Simulations 

 - Standards 

 - Round table standards  

 

3) Presentations: 32 

4) Lots of DISCUSSION 
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bifiPV 2016: registrations in time 
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bifiPV 2016: registrations in time 
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bifiPV 2016: registrations in time 
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bifiPV 2016: registrations in time 
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bifiPV 2016: registrations in time 
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bifiPV 2016: Thursday program 
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bifiPV 2016: Thursday program 
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bifiPV 2016: Thursday program 
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bifiPV 2016: Thursday program 
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bifiPV 2016: Thursday program 
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bifiPV 2016: Thursday program 
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Outline 
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1) Bifaciality- why not more wide spread?   

2) Companies involved in bifaciality 

3) Chile - a bifacial country? 

4) Bifacial book 

5) How to bring bifaciality more into  

     the market?  
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BIFACIALITY 
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1954 bifacial n-type IBC 

1998 bifacial installations 

Nordmann in Switzerland 

2014 2nd bifiPV 

2015 bifacial cell 

productions 

2012  

first bifiPV 

1966 bifacial  

cell proposals 

2010+ first bifacial cell 

production 

2000+ bifacial concepts 

UKN- POWER 2001 

ISFH- OEKO 2003 

ANU- SLIVER 2003 

ISC/ECN- FOXY2007 

   and other 

1974-2000 russian space applications 

bifacial history 

2013 large bifacial 

installations in 

Japan 

Kopecek at al., PV international from December 2014 
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“new bifacial history” and future 

2000 

2015 

2030+ 

monofacial bifacial 

BIFACIAL!! 

monofacial 

- No albedo!! 

- Too expensive! 

 >> NONSENSE  

- up to 30% gain 

- save BOS 

 >> FUTURE  

TECHNOLOGY  

? 
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Bifaciality: a natural evolution 
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1) Glass-Glass modules are coming anyhow 

2) Solar cells are becoming bifacial anyhow 

>> Bifaciality will come in the next 15 years 
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Bifaciality: a natural evolution 
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1) Glass-Glass modules are coming anyhow 

2) Solar cells are becoming bifacial anyhow 
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Bifaciality: a natural evolution 
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1) Glass-Glass modules are coming anyhow 

2) Solar cells are becoming bifacial anyhow 

>> Bifaciality will come in the next 15 years 

 

 

 

BUT: lack  of standards, bankability and simulations 

and confusion information (5%-50% bifacial gain) 
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Companies: cell and module 
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In production  

1) PVGS: PERT (EarthON) 

2) Panasonic: HJ  

3) NSP: PERT and now PERC+ 

4) Yingli: PERT (Panda) 

5) Mission Solar: PERT 

6) MegaCell: PERT (BiSoN) 

7) Solarworld: PERC+ (Bisun) 

8) LG: PERT (Neon) 

9) Sunpreme: HJ  

10) HT-SAAE: PERT 

11) First Solar/Tetra Sun: HJ 

12) QXPV: PERT 

13) Shanxi Lu´an: mcPERCT 

14) and others 

 

 

 

 

 
 

 

 

 

 

 

In pilot 

a) Motech: PERT 

b) TRINA: PERT 

c) Tesla/Solar City?: HJ 

d) REC: PERT 

e) and others 
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Cell concept with bifacial potential 
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Cell concept with bifacial potential 

bifacial 

monofacial 
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BIFACIAL GAIN 
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PV system close to equator 
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daily energy production: N oriented 
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P 

t monofacial 250W 

PV system close to equator 
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P 

t monofacial 250W 

monofacial 250W 

daily energy production: N oriented 

PV system close to equator 
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P 

t monofacial 280W 

monofacial 250W 

monofacial 280W 

daily energy production: N oriented 

PV system close to equator 
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P 

t bifacial 280W (e.g. BiSoN) 

monofacial 250W 

monofacial 280W 

bifacial 280W 

up to 30% gain 

daily energy production: N oriented 

PV system close to equator 



Radovan Kopecek, bifiPV2016, Miyazaki, September 29, 2016  39 

bifacial gain in dependence of albedo  

PV systems world wide 
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P 

t 

daily energy production: E-W 

bifacial 280W: east-west 

PV system close to equator 

energy same as monofacial 280W in N  

bifacial 280W: east-west 
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P 

t 

daily energy production: E-W 

bifacial 280W: east west 

single axis tracking 

up to 50% gain 

PV system close to equator 

bifacial 280W: east west 

single axis tracking 
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Words largest bifacial PV systems 

1,25 MWp  

EarthON in Japan  

2,5 MWp  

BiSoN in Chile  

12,8 MWp  

Sunpreme in USA  
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PV tech Blog 13th January 2015 
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The largest enemy of bifaciality is the 

old-fashioned “Wp thinking” of 

customers instead of a modern “kWh 

mentality”.  
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CHILE- a bifacial country? 
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Sun Edison PV-Plant in Chile 2014: 100 MW 
tracked 250W mc-Si module technology  
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Mega Group´s PV-plants in Chile 2016:  

2.5MWp in Hormiga and 1.24MWp in Currica 

1MWp  
standard 250Wp mc-Si 

technology 

standard 

8 US$ct/kWh 

1MWp  
SunEdison 250Wp  

tracked, Mega Group in 

Hormiga  270Wp BiSoN fixed 

1MWp  
Mega Group in Currica   

270Wp BiSoN tracked 

advanced 

6 US$ct/kWh 

most advanced 

4.5 US$ct/kWh 
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Chiles´s Solar Program 

http://www.desertmodule.cl/ 
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Chiles´s Solar Program 

http://www.desertmodule.cl/ 
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BIFACIAL BOOK 
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PV international from December 2014 
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PV tech Blog 13th January 2015 
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1. Proposed Book Title 

"Bifacial Photovoltaics: Technology and Economy" 

Book to be written until end 2016 
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summary 

53 

- c-Si solar cells in future will be bifacial anyhow 

-  some companies are already producing bifacial cells: 

mcPERCT, PERC+, PERT, HJ 

- many modules in future will be glass-glass based  

- the system kWh can be extremely increased by using bifacial 

modules and simple tracking in addition 
  

>> WE HAVE TO CHANGE TO COSTS/KWH THINKING, 

CREATE STANDARDS AND BRING BIFACIALITY INTO PV 

MARKET 
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Bifacial PV will not only reduce LCOE-  

it will bring you to great places!!         

 

ENJOY!!! 


