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	个人简介

Personal Brief Introduction
	中国科学技术大学光学工程博士生，丰田精益生产方式推广专家，摩托罗拉六西格玛黑带。从事光伏系统集成解决方案研究二十余年，曾主持开发建设全球最大高倍聚光光伏发电项目（位于中国青海省格尔木市，装机容量153MW，总投资20亿元），完成两项国家高技术研究发展计划(863计划)课题，获得37项国家专利。
Mr. Han is a Ph.D. candidate of University of Science and Technology of China, an expert of Toyota lean production and an expert of Motorola 6-sigma black belt. Mr. Han has been working on PV system integration for mora then 20 years. His major achievements include the world biggest High Concentration PV plant (in Golmud Qinghai China, capacity of 153MW, total investment about 0.283 billion USD), two National High-tech R&D Program (863 Program), and 37 patents, etc.

	请“(”您的议题范畴
	( 创新光伏概念

( 太阳能电池与辅料
( 薄膜
( 光伏制造技术
( 市场发展趋势与障碍
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	■ 光伏系统平衡部件
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	演讲题目

Speech Title
	降本新利器 - 光伏特种钢
Special Steel for PV Cost Reduction


	摘要/演讲概要

Abstract/Brief Introduction of the Speech
	组件边框和光伏跟踪支架，是光伏系统造价中不降反升的大宗物料，已经成为进一步降低度电成本的主要障碍。以新型镀铝镁锌镀层为基础的光伏特种钢材料，可以使系统造价降低1毛钱、度电成本降低0.3分钱，是光伏系统端降本增效的重要技术研究与产品开发方向。
本文介绍了光伏特种钢的主要技术特征。包括锌铝镁镀层的防腐机理、平面耐蚀性、切口耐蚀性及自修复特性、减重特性、摩擦特性（即冷弯成型的可加工工艺性），以及可用于光伏固定支架、跟踪支架和组件钢边框的零件类型。
本文还介绍了光伏特种钢的产业化进展。围绕首钢京唐联合钢铁有限责任公司连铸连轧热基中铝中镁卷板产线的40万吨产能，重点介绍了光伏特种钢支架与光伏组件钢边框一体化设计理念、以钢铁物流网络和供应链金融为核心的智慧供应链体系等。预计到2021年，位于中国（河北）自由贸易试验区曹妃甸片区的光伏特种钢产业联盟每年可以向全球光伏市场供应10GW的卷板原材料和固定支架、跟踪支架、组件钢边框等钢材深加工产品。
The module frame and PV structures have become the major obstacle of cost reduction in the PV system level due to its increasing prices, rather than other price dropping materials. The Zinc Aluminum Magnesium alloy Coating based special steel for PV is expected to reduce the EPC cost by 1.4 penny (USD) and the LCOE by 0.04 penny (USD).
This paper introduces the Key Technical Features of Special Steel for PV, such as the Anti-corrosion Mechanism of the flat surface and cut section, the characteristics of friction and weight reduction. A product series made by Special Steel for PV is listed.
The industrialization progress of special steel for PV is discussed. Based on the 0.4M tons Continuous Casting/Rolling Line for mid-Al/Mg is Starting in Shougang Jingtang Steels, the concept of the PV module frame and tracker integrated design, the smart supply chain system with steel logistics networks and supply chain financing is also introduced in this paper.

An Industry Alliance of Special Steel for PV has been set up in Hebei pilot Free Trade Zone Caofeidian Area in Tangshan city. The total capacity of steel materials and fixed supports, trackers and steel module frames is expected to be 10GW per year in 2021.
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PV Module Frame and Tracker Integrated Design Powered by Special Steel
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The module frame and tracker has become major block of PV system cost reduction in recent years.
Compare with other price-rapid-dropping materials, the prices of these traditional steel and aluminum
materials are strong or even increasing.
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The application of Zinc-Aluminum-Magnesium alloy hot-dip galvanized steel strip is one of the important
ways of cost reduction in PV system level.
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This paper introduces the anticorrosion mechanism and mechanical properties. The feasiblility of steel

material utilization instead of aluminum in the module frame design, the integration of module frame with
fixed structures and tracker design is also discussed.
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Based on the3D modeling, the stiffness analysis and strength analysis of PV module has been done.
The cost reduction by steel framed PV module is calculated in a real PV project.

HEZERIFRIZEFHMEZE: info@kehi-me.com for more information
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PV Supports Structures Parametric Design System
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With traditional methods, the detail design of PV supports can’t be frozen until the assembly verification,

performance analysis and NC programming are fixed. A rapid R&D and fast response to the market (such as
real-time bidding) calla for a new method with features such as flexibility and easy-modification.
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The method of parametric design defines the quantitative information as variables for easy modification.
Assign different parameters to the variables for different part model with different sizes and shapes.
Modification in one part or document could be automatically connected to other relatives. Furthermore,

mechanical load FEA could be done thereafter. The system will indicate the optimization solution in case that
some modifications lead the solution exceeds the project boundary conditions.

BZERIE A EXEBFHRMEZE : info@kehi-me.com for more information
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Passivating Film - Anticorrosion of Special Steel for PV
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The outstanding feature of anticorrosion of the Special Steel for PV mostly relies on an alloy coating.
The metallographic of the coating consists of Zn, Zn-MgZn2, and Zn-Al-MgZn2 which are able to reduce the
corrosion rate by its stable compound, and to inhibit the cathodic reaction by Mg uniformly distribution. On
this basis, a Nano passivating film on the surface of the alloy coating will be helpful for anticorrosion.
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Passivating Film
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Zn-Al-Mg Alloy Coating
(8 -40um)
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The passivating film is generated by passivating solution. The passivating solution consists of film-
forming materials, corrosion inhibitor and additive. As a component of the film-forming materials, the organic
resin forms dense polymer structure to inhibit water and/or corrosive ions (i.e. Cl) seeping into the coating,
while the silane improve the adhesion to the base material by condensation reaction with the surface of the
metal. The corrosion inhibitor passivates the metal base to prevent generating of corrosion cell, passivates

the Mg to prevent dissolving. Furthermore, the feature of self-repairing could also by supported by it.The
feature of lubricating is guaranteed by the additive, as well as the ability of metal forming.
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The Magnesium in the Zn-Al-Mg alloy coating increases the difficulty of surface quality control. The
requirement to the stability of passivating solution is also called for higher standard. This challenge is well
controlled by application of special solution to Zn-Al-Mg alloy coating.

HEZERIFRIZEEFHMEZE: info@kehi-me.com for more information
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Contrastive Stiffness Analysis on PV Module Steel and Aluminum Frame
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6063-T5 Is a typical Aluminum Alloy for PV module frame in current production line. With unit price of
18000 RMB per ton, the BOM cost is about 8-11% among the total list, remaining an important percentage in
the overall BOM list. The unit price of the Zinc-Aluminum-Magnesium alloy hot-dip galvanized steel strip is
about 6000RMB per ton, about one 3rd of Aluminum Alloy profile. Is it possible that design a steel frame for
PV module instead of aluminum? This is a good gquestion.
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The 18t consideration shall be taken in a design is that the stiffness of the frame shall not be reduced so
that the deformation under wind/snow load will not cause a worse deformation. Taking the layout of 1V on a
single axis tracker as an example, a contrastive analysis on PV module frame between steel and aluminum
IS shown below:
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The maximum displacements are always happened at each short edge of the module. With positive

pressure load of 2400Pa, 5400Pa and negative 2400Pa, the displacements of aluminum and steel are
2.9/6.5/3.2mm and 3/6.7/3.2mm, respectively.

MBIRTHTERE, RHRMKITRBNISES{E AN ICEERRBEERFZIFHE THREEERE
H. WRIEFEESEREERNY, ENMESEEEMTRIIE,

The FEA result shows that the deformations are almost same. Take a higher yield strength special steel,
the stiffness of steel frame is expected to be better than that of aluminum frame.

HEZERIFRIZEEFHMEZE: info@kehi-me.com for more information
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