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Demonstration of an Advanced Environmentally-conscious,  

High-efficiency Arc Furnace in Thailand 

 

―Improving Energy Efficiency by 30% and Significantly 

Reducing CO₂ Emissions― 

 

With support from the New Energy and Industrial Technology Development 

Organization (NEDO), JP Steel Plantech Co. started the demonstration of an 

advanced environmentally-conscious, high-efficiency arc furnace system for 

steelmaking, which has been installed in Chonburi City, Thailand. The system is 

approximately 30% more energy-efficient and significantly reduces CO2 emissions 

compared to conventional electric furnaces. Moreover, as the system complies with 

Japan’s air pollution control-related laws and regulations1 through the use of dioxin 

emissions control equipment attached to the furnace, it can help address Thailand’s 

environmental issues. 

 

 

 

 

 

 

 

 

 

 

    

 

A completion ceremony was held on February 6, 2013 at UMC Metals Ltd., marking 

the completion of installation of the system for the Model Project for an 

Environmentally-conscious High-efficiency Arc Furnace. The ceremony was attended 

by executives from Thailand and Japan, including Mr. Piyawat Niyomrerks, Vice 

Minister of Industry of Thailand, Mr. Sophon Pholprasit, Director General of the 
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Department of Industrial Promotion, members of the Iron and Steel Institute of 

Thailand, Mr. Yoshiyuki Fujiwara, Representative Director and President of JP Steel 

Plantech Co. and Mr. Fumio Ueda, Executive Director of NEDO. 

 

 

1. Overview 

Thailand’s steel demand is increasing each year as a result of economic growth in ASEAN 

countries in recent years. The steel and iron industry is the largest energy consumer 

among Thai industries. As there are no shaft furnaces available in Thailand, arc furnaces 

consume most of the energy used in the industry. An environmentally-conscious 

high-efficiency arc furnace system can achieve considerable energy savings compared to 

conventional arc furnaces and control dioxin emissions. A feasibility study conducted in 

FY2009 prior to the implementation of the model project indicated that a 30% energy 

reduction can be achieved through use of the system. Dissemination of the system is 

therefore expected to contribute greatly to energy conservation and environmental 

improvement in Thailand. 

 

Figure 1 below shows a comparison between the arc furnace introduced in the model 

project and a conventional arc furnace. In conventional arc furnaces, the roof of the 

furnace is removed to directly feed feedstock (iron scrap) into the furnace, leading to heat 

loss from the furnace. Moreover, off-gas generated in the furnace is normally recovered by 

separate energy recovery equipment or emitted into the atmosphere through bag filters2 

without recovering energy. In an environmentally-conscious high-efficiency arc furnace 

system, a furnace is integrated with a pre-heating shaft to form a sealed structure that 

retains heat. Thus, hot gas generated during the scrap melting process is recovered and 

used to pre-heat scrap metal through the scrap pre-heating shaft in the furnace. The gas is 

then sent to off-gas treatment facilities (Figure 2) where hazardous substances in the gas 

are decomposed through combustion using combustible substances in the gas. This off-gas 

treatment technology was developed under a NEDO project relating to the development of 

technologies for reducing dioxin emissions in steelmaking processes, implemented in 

FY1999. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

2. Future Outlook 

In order to ensure the effective operation of the system, advisers will be dispatched to the 

Project name: The Model Project for an Environmentally-conscious High-efficiency Arc Furnace 

Project period: FY2010–FY2012 

Project budget (NEDO portion): approximately 2.85 billion yen (approximately 2.04 billion yen) 

Energy conservation effect: approximately 15,200 toe/yr 

GHG emission reduction: approximately 27,600 t/yr 

Entrusted company: JP Steel Plantech Co. 

Project implementation site: UMC Metals Ltd. 



 

project implementation site. Following completion of the model project, promotional 

activities will be organized in cooperation with Thai counterparts, including the Iron and 

Steel Institute of Thailand, with the aim of disseminating the system throughout Thailand 

and other ASEAN countries. 

 

3. Contact Persons 

Ms. Yoshizaki, Mr. Nakai, Energy Conservation Technology Department, NEDO 

Tel: +81-44-520-5284 

 

Glossary: 

1 Levels of dioxins in off-gas emitted from a newly constructed electric furnace permitted by 

Japanese environmental standards (Law Concerning Special Measures against Dioxins): 0.5 

ng-TEQ/m3 

2 Equipment that removes dust from off-gas generated in an arc furnace and emits the treated 

gas into atmosphere. 


