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Monofacial modules Bifacial modules Bifacial cells
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Two methods proposed by the IEC 60904-1-2 standard

Method 1: 
Simultaneous measurement on both sides of the module with an 
irradiation of 1000W/m² on the front side and 100W/m² and 200W/m² 
on the back side:

➔ PmaxBiFi10  and PmaxBiFi20.

Method 2:
a/ Measurement under 1000W/m² of the module on the front and back 
side. 

➔ Determination of the bifaciality coefficient

b/ Front panel measurement at a power greater than 1000W/m² 
determined by:

GRi= 100W/m² et 200W/m²
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➢ The switch to the two-glass bifacial is accompanied by an improvement in the power guarantee.
• From 25 to 30 years, which is explained by a linear annual deterioration reduced to 0.5%/year

➢ The replacement of EVA encapsulant by POE also supports this trend (PID link).
• The two-glass design has a better potential in terms of reliability/sustainability

➢ However, this better potential is not an absolute guarantee.
• The manufacture of modules glass/glass of poor quality is possible (quality defect (processes…), cells, 

encapsulant…)
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𝝋𝜼 =
𝑷𝒎𝒂𝒙𝑹𝒆𝒂𝒓
𝑷𝒎𝒂𝒙𝒇𝒓𝒐𝒏𝒕

𝝋𝑰𝑺𝑪 =
𝑰𝑺𝑪,𝒓𝒆𝒂𝒓
𝑰𝑺𝑪,𝒇𝒓𝒐𝒏𝒕

𝝋𝑽𝑶𝑪 =
𝑽𝑶𝑪,𝒓𝒆𝒂𝒓
𝑽𝑶𝑪,𝒇𝒓𝒐𝒏𝒕

𝝋𝑭𝑭 =
𝑭𝑭𝒓𝒆𝒂𝒓
𝑭𝑭𝒇𝒓𝒐𝒏𝒕

Parameters influencing 

➢ Cell simmetry
➢ Metallization
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Bifaciality = Yield Front 
Side/Yield Back Side

Cell Technos

Used for GOPV

• 2020 :  several candidates for the next generation towards yields by 25%.

➔ Trade-off between bifaciality and efficiency
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Cells Wafer

24,4 cm² 25,2 cm² 25,8 cm² 27,4 cm²
33,1 cm²

44,1cm²

156,75 mm 158,75 mm 161,7 mm 166 mm 182 mm 210 mm

Four main wafer sizes will coexist in the next few years:
G1, M6, M10, M12

• G1 wafer = industry standard in 2020; M2 fast decline
• 166 mm (M6) launched by Longi mid 2019
• 210 mm (G12) launched by TZS in Aug 2019
• 182 mm (M10) adopted by 7 leading companies in June 2020
• 210 mm supported through the creation of 600W+ Photovoltaic

Open Innovation Ecological Alliance ( 57 members in sept. 2020)

Used for GOPV
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Interconnection

GOPV First Production campaign

GOPV Second Production campaign
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Design Evolution

Component variations:
➢ Rear side: Glass (thickness 2.5mm) or Transparent Backsheet
➢ Periphery: Standard aluminium frame, mini frame, no frame

Analysis conducted on the bifacial modules offered on the market
➢ The absence of a frame favours glass thicknesses of 2.5mm for mechanical reasons.
➢ Glass/Glass Design with frame is the current dominant format on the market

Nevertheless, manufacturers seem to deviate from this design (breakage/fastening 
system compatibility).

➢ The use of transparent Backsheet is gaining interest (Decrease of 30 % of weight)
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GOPV Production BOM

➢ Bifacial HJT module 72 cells layout (M2): 370W
➢ Cell thickness: 120 mm; Ag per cell: 140 mg; 6 BB
➢ Cell interconnection by glueing technology
➢ ECA per half-cell: 30 mg (ribbon width: 0.8 mm)

➢ Glass-glass encapsulation
➢ AR/AS coating : Closed-cell mesoporous silica

CTM 96/97 %   P (W)
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GOPV Production Stringer

Industrial stringer prototype
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GOPV Production Stringer

Industrial stringer prototype

Peel force > 0.5 N/mm

Curing 15/20 s at 170°C
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