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PVEL is the Independent Lab of the Downstream Solar Market 

10+

Years of

experience

Our mission is to support the 

worldwide PV buyer community by 

generating data that accelerates 

adoption of solar technology.

400+

Bills of materials 

tested

400+
Global downstream 

partners

30+GW
Annual project

pipelines 

supported
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PVEL’s Outdoor Bifacial Study

› 10 Nextracker Horizon rows

› 2 albedos

› 9 PV module brands

› 1,500V inverters

Study Participants:

› Astronergy

› ET Solar

› First Solar

› GCL S.I.

› Jinko Solar

› LONGi

› Morgan Solar

› Q CELLS

› Trina

This material is based upon work partially supported by the U.S. Department of Energy’s Office of 

Energy Efficiency and Renewable Energy (EERE) under the Solar Energy Technologies Office 

(SETO), Award Number DE-EE0008546. DISCLAIMER:

This presentation was prepared as an account of work partially sponsored by an agency of the United 

States Government. Neither the United States Government nor any agency thereof, nor any of their 

employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 

the accuracy, completeness, or usefulness of any information, apparatus, product, or process 

disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any 

specific commercial product, process, or service by trade name, trademark, manufacturer, or 

otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by 

the United States Government or any agency thereof. The views and opinions of authors expressed 

herein do not necessarily state or reflect those of the United States Government or any agency 

thereof.
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PVEL’s Flash Value vs. Nameplate

› Normalizing energy harvest data to nameplate can result in different values versus normalizing to PVEL’s 

pre-lightsoak flash measurement.   

› Mfr.A had the largest spread between the two module types, with a monofacial flash result 0.6% lower than 

nameplate and a bifacial flash result 1.8% higher than nameplate. 
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Mfr.A - Mono PERC - Half Cell
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Monthly Specific Yield – Monofacial

› Focusing on monofacial, the monthly and total Wh/Wp values, normalized to PVEL’s flash (not nameplate), 

reveal a surprisingly wide range of performance. 

› From Aug. to Jan. the highest performer (Mfr.B, Mono PERC, Full Cell) is 11.8% higher than the lowest 

performer (Mfr.E, Mono PERC, Half Cell), and 6.1% higher than the average.

Wh and Wp values taken from the median of three modules
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Monthly Specific Yield – Bifacial on Natural Groundcover

› The monthly Wh/Wp values for bifacial modules over natural groundcover (normalized to PVEL’s flash) 

also show a significant range of performance. 

› From Aug. to Jan. the highest performer (Mfr.H, HJT, glass//glass) is 8.5% higher than the lowest 

performer (Mfr.E, PERC, glass//glass), and 4.0% higher than the average.

Wh and Wp values taken from the median of three modules
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Mfr.A - Bifi PERC,G - Half Cell

Mfr.B - Bifi PERC,G - Full Cell

Mfr.C - Bifi PERC,G - Half Cell

Mfr.D - Bifi PERC,G - Half Cell

Mfr.E - Bifi PERC,B - Half Cell

Mfr.E - Bifi PERC,G - Half Cell

Mfr.F - Bifi PERC,B - Half Cell

Mfr.F - Bifi PERC,G - Full Cell

Mfr.F - Bifi PERC,G - Half Cell

Mfr.H - Bifi HJT - Half Cell

Mfr.H - Bifi HJT+ - Half Cell

G = rear glass

B = transparent backsheet
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Bifacial Gain vs. Irradiance (Monthly)

› Plotting Mfr.C’s bifacial gain versus irradiance each month provides interesting insights into how the 

bifacial gains are higher at low irradiance.

› Locations with more diffused light will provide higher bifacial gains, however above 600 W/m 2 the bifacial 

gain does not vary. 
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Tristan Erion-Lorico

Head of PV Module Business

tristan.erion-lorico@pvel.com

THANK  YOU



THIS MATERIAL IS BASED UPON WORK SUPPORTED BY THE U.S. DEPARTMEN T OF ENERGY’S 

OFFICE OF ENERGY EFFICIENCY AND RENEWABLE ENERGY (EERE) UNDER TH E SOLAR 

ENERGY TECHNOLOGIES OFFICE (SETO), AWARD NUMBER DE-EE0008546.

DISCLAIMER:

THIS PRESENTATION WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY AN AGENCY OF THE

UNITED STATES GOVERNMENT. NEITHER THE UNITED STATES GOVERNMENT NOR ANY AGENCY

THEREOF, NOR ANY OF THEIR EMPLOYEES, MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR

ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY, COMPLETENESS, OR

USEFULNESS OF ANY INFORMATION, APPARATUS, PRODUCT, OR PROCESS DISCLOSED, OR

REPRESENTS THAT ITS USE WOULD NOT INFRINGE PRIVATELY OWNED RIGHTS. REFERENCE HEREIN

TO ANY SPECIFIC COMMERCIAL PRODUCT, PROCESS, OR SERVICE BY TRADE NAME, TRADEMARK,

MANUFACTURER, OR OTHERWISE DOES NOT NECESSARILY CONSTITUTE OR IMPLY ITS

ENDORSEMENT, RECOMMENDATION, OR FAVORING BY THE UNITED STATES GOVERNMENT OR ANY

AGENCY THEREOF. THE VIEWS AND OPINIONS OF AUTHORS EXPRESSED HEREIN DO NOT

NECESSARILY STATE OR REFLECT THOSE OF THE UNITED STATES GOVERNMENT OR ANY AGENCY

THEREOF.


