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Research on the Application of Intelligent Transformation in Photovoltaic Module
Manufacturing Factories

YANG Jiaxin
Jiangsu Huilun Solar Energy Technology Co., Ltd., Nanjing, Jiangsu, 210044, China

Abstract: With the continuous updating of photovoltaic industry technology, BC (back contact) cells have entered the stage of
large-scale production. The complex arrangement of back electrodes and ultra-thin silicon wafers have brought far more requirements
for precision manufacturing and yield control than traditional production lines. And the future development direction, namely
perovskite and stacked battery technology, also puts forward higher requirements for environmental control and process stability. This
article mainly studies the intelligent transformation of photovoltaic module manufacturing factories, focusing on the Integrated Film
Covering (IFC) technology for back contact. By using various automation technologies such as PC, PLC, Al vision, etc. to replace
manual labor for fully automatic film covering and interconnection of back contact solar cells, a dedicated functional adhesive film is
used to integrate the four processes of back positive and negative electrode grid line insulation isolation, ultra-fine welding tape
positioning and crimping, battery string interconnection and fixation, and thin film buffering protection in one go. It can also achieve
docking with intelligent production lines, including automatic loading and unloading, EL detection, automatic string laying, automatic
placement of appearance tape, automatic swing welding tape, automatic film covering and string output functions.

Keywords: BC battery; perovskite technology; photovoltaic modules; Al visual inspection; MES system
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