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ÁSales price of PV modules is based on STC measurements

ᾣᴟ ᴆ ‰ ᴆҊ ⱳ ῒ ᴇ ‰

ÁBifacial modules have higher performance (PR>100%) than 

monofacial, due to the contribution of rear face irradiance

ԍ ̆ ᾣᴟ ᴆ ԍ100%

ÁPV-modules with unclear rating conditions were seen in the market

ᾣᴟ Ҭ̆ ᾣᴟ ᴆ ᴆᶭ Ҍ
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monofacial, due to the contribution of rear face irradiance
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ÁPV-modules with unclear rating conditions were seen in the market

ᾣᴟ Ҭ̆ ᾣᴟ ᴆ ᴆᶭ Ҍ

Do we need a supplementary rating test condition for bifacial 

module performance?
ԍ ᾣᴟ ᴆ ̆ ױ ѿҩ ᾟ ᴆ̙

?



Extension of STC needed? STC￼ảӄ‍ҭῗᵋọ ό
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ÁFielded bifacial PV modules 

ÝField parameters greatly affected by rear side irradiance, GR 

ᴥ ӿҴ ҭ￼ᴧּכ ᶽᶊᴩֹ‖ד Ɫẙ￼ẽᵠ

ÝCommercial bifacial module types vary in terms of bifaciality 

(60-90%)
јᵃ ᴥ ҭ￼ᴥ ꞌҒῶἍјᵃ

ÁConsumer view: Additional power labelling to differentiate 

products is necessary

ҡּזἋ￼ ẙ ι ᶹ￼וꞌ‰ Ẃọ

ÁReference GR value for BSTC?  BSTCѧ ᴠ ⱢẙẔѭό

ÁRay-tracing simulations:   ӿ │╜ ‛ό

ÝRear side irradiance lies in the range 120-135 W/m² for 

parameters given in the table using Radiance software

ḅᴸ ѧ‍ҭι ҭ Ɫẙᶈ120-135 W/m² 

Field parameter Bifacial 
reference 
conditions

Albedo 0.21 (light soil)

Height above ground 1 m

Inclination angle 37°

Front side irradiance 1000 W/m2

Reference:
C. Deline et al., Assessment of Bifacial Photovoltaic Module Power Rating Methodologies - Inside and Out, IEEE Journal of Photovoltaics Vol. 7, No. 2 (2017)
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IEC 60904-1-2: Test Method for IV Measurement of Bifacial PV-Modules
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Ὃ = 1000 W/m² + • Ὃz

ⱴ= ὓὭὲ(ⱴ╘▼╬, ⱴ╟□╪●)

G=1 kW/m2 G=1 kW/m2

IEC 60904-1-2 CD Ὃ = 100 W/m² Ὃ = 200 W/m² Ὃ = xxx W/m² 

╖╔░
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IEC 60904-1-2: ᴥ ӿҴ ҭI-VΎ ╜ Ά│



Modelling Approach ấ₩Ά│
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Esɚ=  cosɗ· Ebnɚ+ Rd · Edɚ+  ɟgɚ· Rr · Eɚ

Direct Beam 
Component

Diffuse Beam 
Component

Albedo
Component

Global Tilted
Irradiance

Reference:
C. Guyemardet al., ñSMARTS2: A simple model of the atmospheric radiative transfer of Sunshine: Algorithms and performance assessmentò, FSEC-PF-270-95 (1995)
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Field parameter Bifacial reference condition

Beam & Circumsolar
Irradiance

- As defined in IEC 60904-3   

Diffuse Irradiance - As defined in IEC 60904-3
- Isotropic diffuse  ᴿᵇᵃớᾫṃ

Ground Albedo - Lambertian diffuse reflector  ΌӁ⸗ᾫṃ
- Light sandy soil with spectral albedo as given in 

SMARTS v. 2.9.5  SMARTSѧ ᶆӿ ᴦṃꞌ

Air Mass 1.5

Inclination angle 37°

Front side irradiance 1000 W/m2

Shading No near shading  ῂᵕ ὢ

PV-array design Single row, >10 modules  ᴅὴ ֯ι⅛ὴ ҭᾭ ᶽ҈10

ӫᾴ ԅṕ
Ɫẙ

ṃ ֫ ᾫṃ ֫ ᴦṃ ֫


