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In recent years, PV wafer market has experienced significant change and mono-crystalline silicon wafers have been continuously gaining market share from multi-crystalline wafers. The driving force behind the increased competitiveness of mono-crystalline wafers is the technology progress of related production equipment which resulted in rapid cost reduction. In this report, the recent technical progress in wafer production equipment is discussed. The cost ingredients of wafer production are analyzed in detail. It is shown that with the newest equipment and process technology the non-silicon cost per-wafer can be reduced to less than 0.1 USD. The cost reduction is mainly due to highly efficient crystal growers, newer generation of diamond wire wafer saws, and automation in wafer producing process. Since 2015, the market share of mono-crystalline wafers has been steadily increasing, from about 19% of 2015 to about 65% this year, and is expected to further grow to around 85% in 2021. With the analysis it is also shown that in order to be competitive against mono-crystalline wafers, other wafer technologies not only need to further reduce their cost, but more importantly also need to enhance their PV conversion efficiency.

近几年来光伏硅片市场经历了显著的变化，单晶硅片不断从多晶硅片那里夺取市场份额。单晶硅片竞争力提升背后的驱动力是相关生产设备的技术进步导致成本快速降低。本报告中讨论了近期硅片生产设备的技术进步，详细分析了硅片生产的成本组成。分析表明，运用最新的设备和工艺技术每个硅片的非硅成本可降至0.1美元以下。成本的降低主要是由于采用高效长晶炉、新一代金刚线切片机、以及硅片生产过程的自动化。单晶硅片的市场份额自从2015年以来稳定增长，从2015年的19%增长至今年的65%，预计2021年将继续增长至约85%。通过分析也指出其他硅片技术如果想要具备针对单晶硅片的竞争力，不仅仅需要进一步降低其成本，更重要的是需要提升其光伏转换效率。
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