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Introduction

• Bifacial PV Installations – Present & Future
• Hot topic in PV industry
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Process: PV generator design

PV module

Electrical connections (important in PV bifacial projects)

Simulation of PV generator (PVSYST, 
SAM, …) => LCOE estimation

Type of supporting structure (fixed tilted plane or tracking system)

Supporting structure mechanical design

Operating conditions of the supporting structures 



Bifacial PV module specifications



Maximum power measurement

• Defined in IEC 60904-1-2 standard
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• Bifaciality: 𝜑𝐼𝑠𝑐, 𝜑𝑃𝑚𝑎𝑥, 𝜑𝑉𝑜𝑐

• BiFi: Rear irradiance driven power gain yield
• BSTC: 1000 +𝑚𝑖𝑛 φ𝐼𝑠𝑐 , φ𝑃𝑚 · 135 Wm-2, 25 ºC, AM1.5
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Factors affecting energy generation
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1. ALBEDO:
• Depends on soil
• Variability

2. MODULE ELEVATION:
• Increases bifacial gain

3. PITCH:
• Increases bifacial gain

4. NON-UNIFORMITY:
• Caused by shadows
• Higher rear irradiance in 

the edges of the tracker
• Rear soiling



Factors affecting energy generation

MODULE
TEMPERATURE

• Modelled in IEC 61853-2 standard:

• 𝑇𝑚 − 𝑇𝑎𝑚𝑏 =
𝐺

𝑢0+𝑢1·𝑣

• 𝑢0, 𝑢1 depends on module type and mounting system

• Higher irradiance – Higher module temperature
• Not necessarily higher than monofacial (≠ u0, u1)

• Irradiance non-uniformities – Localized heating

• Higher elevation – Higher wind speed (in open field) 
• Lower module temperature. Relevant?

• Max. Power temperature coefficient ≈ (−0,35 - −0,40) %/ºC



Conclusions

• Clear growing trend for bifacial PV installations

• Higher complexity in project design

• Parameters for bifacial module characterization: Bifaciality, BiFi

• Many factors to be considered in the project design:
• Albedo, Module elevation, pitch, Non-uniformities…
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