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Introduction 
 
Overview 
 

“Technologies Customized List” is a technology reference containing energy-saving, environmental-
protection and recycling technologies, developed under a collaborative scheme of “The Public and Private 
Collaborative Meeting between Indian and Japanese Iron and Steel Industry”. The list is aimed at identifying 
appropriate technologies for the Indian steel industry in order to encourage energy saving and sustainable 
development of Indian steel industry. 

 
The list reflects the knowledge acquired from public and private experiences of the Japanese steel 

industry, which achieves the highest energy efficiency in the world, and the technology needs of Indian steel 
industry. In this context, contents of the list are informative for public sectors for development of policies and 
measures, as well as for private sectors for the plan of the technology introduction and improvement of energy 
management activities in steel plants. 

 
After the publication of the Technologies Customized List version 1 (2013), version 2 (2014), and version 3 

(2017), the list was employed on many occasions such as Steel Plant Diagnosis and Public and Private 
Collaborative Meetings and Workshops. Based on the discussion at the 8th PPC meeting on the growing 
importance of small and medium size steel plants, it was proposed to update Technologies Customized List to 
include technologies for EAF plants. Thus, Technologies Customized List version 4 (2019) was compiled as 
two-part series: Part-1 for BF-BOF plants, and Part-2 for EAF plants. Technologies Customized List 2022 
version adds several new technologies and includes updated reference information and supplier contact.  

 
 

 

Thus, Technologies Customized List version 4 (2019) was compiled as two-part series: Part-1 for BF-BOF 
plants, and Part-2 for EAF plants. Technologies Customized List 2022 version adds several new technologies 
and includes updated reference information and supplier contact.  
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Development process of Technologies Customized List 
 

Technologies on the Technologies Customized List are considered to contribute to energy saving and 
environmental protection in Indian steel industry. They were chosen from several technology references*1 in the 
world, based on the following criteria. 

 
1. Coverage: Technologies Customized List contains the technologies for energy saving, environmental 

protection and recycling in the steel plants in India. Technologies for other purposes, such as quality 
improvement and production increase, are not covered in Technologies Customized List. 
 

2. Availability: Target technologies should be commercially available. Technologies under development in 
Japan, which the supplier companies are not ready to diffuse in India, are not eligible for Technologies 
Customized List. 

 
3. Experience: Steel experts in Japan have technological knowledge and experiences. 

 
 

 
 

 
 

 
 

Technologies Customized List 2022 version 
January, 2022 

 
 
 

                                                           
*1 Reference List 
 The State–of-the-Art Clean Technologies (SOACT) for Steelmaking Handbook 
 NEDO Handbook 
 EU-IPCC BAT 
 USA-EPA-BACT 
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Electricity
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Operation

cost

Assumed investment
cost 4) Payback time

(kWh/t
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of
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of
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(US$/t of
 product,
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 in Japan) (year in Japan)

A. Energy Saving for Electric Arc Furnace (EAF)

1 A-1 High temperature continuous
scrap preheating EAF

Combination of the technologies of
- Air tight structure
- High temperature scrap preheating (over 700 degC)
- Continuous preheated scrap charging
- Automatic process control by using data logging
- Post-combustion of generated CO gas
- Dioxin decomposition by secondary combustion

150.0 - 135.75 21.45
- Decomposition and
reduction of dioxin,
dispersing dust, & noise

- Low electrode
consumption (0.8 - 1.0
kg/ton-product at AC)

38.00 3.5

2 A-2 Medium temperature batch
scrap preheating EAF

- High melting efficiency batch charging type EAF with SPH.
- Preheated scrap temperature is about 250 - 300 degC.
- Fully enclosed automatic charging system to keep working
floor clean.
- Minimize scrap oxidation by temperature controlling
- Material limitation free

40.0 - 36.20 5.72
- Reduction of dioxin
emission, dispersing
dust, & noise

-No limit of material for
high quality products as
like stainless steel.

10.00 3.5

3 A-3 High efficiency oxy-fuel
burner/lancing for EAF

- Supersonic or coherent burner
- Accelerate scrap melting during melting stage
- Facilitate slag foaming during refining stage over the bath

14.3 - 12.94 2.04 -
- Reduction of nitorgen
in steel for quality
improvement

2.05 2.0

4 A-4 Eccentric bottom tapping (EBT)
on existing furnace

- Slag free tapping
- Reliable stopping and scraping mechanism 15.0 - 13.58 2.15 -

- Increase in Fe & alloy
yield, productivity
- Improve steel quality

4.00 3.7

5 A-5 Ultra high-power transformer
for EAF

- Long arc by high voltage and low ampere operation
- Water cooled wall-panel to protect refractories 15.0 - 13.58 2.15 - - Procuctivity increase 5.66 5.3

6 A-6 Optimizing slag foaming in EAF

- Proper chemical ingredients of slag
- High efficient burner and/or lance
- Controlled O2 & C injection into EAF proper position
- Keeping slag thickness with air-tight operation

6.0 - 5.43 0.86 - Noise reduction &
working floor cleaning - 1.50 3.5

7 A-7 Optimized power control for
EAF

- Data logging and visualization of melting process
- Automatic judgement on meltdown and additional scrap charge
- Automatioc phase power independent control for well-
balanced melting

15.0 - 13.58 2.15 - - Productivity increase
- Manpower saving 2.50 2.3

8 A-8 Operation support system with
EAF meltdown judgment

Automatic Rapid Melting system
- Data logging
- Optimum electric power control
- Alloy calculation
- Automatic meltdown Judgment

6.0 - 5.43 0.74 -

- Productivity increase
- Manpower saving
- Operation
standardization

0.65 1.5

9 A-9 Low NOx regenerative burner
system for ladle preheating

- Regenerating burner use
- High Energy Saving (about 40 %)
- Automatic control
- FDI Combustion

- 0.20 12.62 - NOx reduction
Contribute to better
atmosphere around at
workfloor

0.40 0.2

10 A-10 Oxygen burner system for ladle
preheating

- Rapid and high temperature ladle heating by oxygen burner
- Automatic control
- High Energy Saving (about 40 %)

- 0.20 12.62 - NOx reduction
Contribute to better
atmosphere around at
workfloor

0.30 0.2

11 A-11 Waste heat recovery from EAF - Waste heat boiler based on the OG boiler technology
- Specified for splash and dust containing 132.0 - 119.46 18.88 - - 60.00 6.4

12 A-12 Energy saving for dedusting
system in EAF meltshop

- Damper openings and exhaust fan rotation are controlled in
consonance
- Combination of VVVF and proper damper opening

6.0 - 5.43 0.86 - Better working floor &
atmosphere - 0.80 1.9

13 A-13 Bottom stirring/stirring gas
injection

- Inject innert gas (Ar or N2) into the bottom of EAF
- Better heat transfer steel quality 18.0 - 16.29 2.57 - - Fe yield increase 0.5

% 0.26 0.2

14 A-14 Induction type tundish heater
- Application of induction heating
- Possible to uniformize temperature in 3 minutes after power
supply

3.0 - 2.72 0.43 - - 1.00 4.7

15 A-15 Scrap pretreatment with scrap
shear

- Long size or low bulk-density scrap is shredded and packed.
- Scrap pretreatment decreases the scrap-charging frequency,
which will lead to energy saving.

20.0 - 18.10 2.86 -

Fe yield increase in 1.5
% (by Non-integrated
steel producer's
association)

3.80 2.7

16 A-16 Arc furnace with shell rotation
drive

- By rotating furnace shell 50 degree back-and-force, cold spot
will be decreased to realize smooth melting.
- Assumed investment cost is the increase from the newly
constructed conventional EAF.

32.0 - 28.96 4.58 -
- Decreasing power-on
time, melting fuel, and
refractory material

6.00 2.6

No. ID Title of technology Technical description

Expected effects of introduction

Environmental
benefits Co-benefits

Assumed investment cost
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B. Environmental Protection for Electric Arc Furnace

17 B-1
Exhaust gas treatment through
gas cooling, carbon injection,
and bag filter dedusting for EAF

- Improved design configuration of the direct evacuation for
treating hot unburned gas from much fuel use
- Minimize dust and gas dispersion from EAF with enough
capacity and suitable control

- - - - Better workfloor &
environment - -

18 B-2 Floating dust control in EAF
meltshop - Analyze air flow in EAF building - - -

- Restrict dust loading
on working floor to less
than 5 mg/m3

- 1.00

19 B-3 Dioxin adsorption by activated
carbon for EAF exhaust gas

- Packaged cartridges of activated carbon fixed at the exit of
bag-filter adsorbs and removes dioxins and heavy metals to an
extremely low levels

- - -
- Dioxin will be lower
than 0.5 ng TEQ/m3N

- -

20 B-4
Dioxin adsorption by mixing
EAF exhaust gas with building
dedusting gas

- Cooling direct evacuation gas by mixing with building
dedusting gas - - -

- Dioxin will be lower
than 5.0 ng TEQ/m3N

- -

21 B-5
Dioxin absorption by 2 step
bagfilter technology for EAF
exhaust gas

- 2 step bag system can remove over 99% DXN's from EAF.
- This system provide a clean working environment.
- Effective evacuation decrease the consumption of electricity.

- - -
- Dioxin will be lower
than 0.5 ng TEQ/m3N

- -

22 B-6 PKS charcoal use for EAF - Charcoal made from PKS can be used instead of injected coke
into EAF. - - - - 39,000 ton-CO2/y

GHG reduction - -

C. Material Recycle for Electric Arc Furnace

23 C-1 EAF dust and slag recycling
system by oxygen-fuel burner

- Zn recovery rate will be expected to be 95%
-Remove heavy metals from dust and turn into harmless - - - -

- Zn material and heavy
aggregate can be gained
from EAF dust

-

24 C-2 EAF slag agglomeration for
aggregate use

- Molten slag is rapidly cooled by jet air, and becomes 0.5 - 3.0
mm heavy and strong ball.
- Suited to use aggregate mixed with cement

- - - - Slag satisfies the safety
code

- Saved processing time:
10 minutes 1.00

D. Energy Saving for Reheating Furnace

25 D-1 Process control for reheating
furnace

- Setting furnace temperature by targeted billet temperature
curve
- Precise air ratio control and O2 analysis in exhaust gas

- 0.050 0.96 - - 2.50 5.2

26 D-2
Low NOx regenerative burner
total system for reheating
furnace

- High efficient and durable burner system - 0.189 3.61 - CO2 & NOx
Reduction - 8.00 4.4

27 D-3 High temperature recuperator
for reheating furnace

- Heat transfer area is expanded
- Special material tube is used instead of stainless - 0.100 1.91 - - 1.50 1.6

28 D-4 Fiber block for insulation of
reheating furnace

- Low thermal conductivity
- High temperature change response (low thermal-inertia) - 0.039 0.75 - Reduction of Heat

accumulation - 1.50 4.0

29 D-6 Induction type billet heater for
direct rolling

Compensate temperature drop of billets transferred from CC to
rolling mill (from 950 degC to 1050 degC).
Advantages :
- Automatic control
- Less exhaust gas (without reheating furnace)

-40.0 1.45 21.99 - Better working floor &
atmosphere - 1.00 0.1

30 D-7 Oxygen enrichment for
combusiotn air

Thermal energy will  be reduced with the decrease in the volume
of exhaust gas. Assumed oxygen percentage in combustion air is
39 % in the study.  Equipment of oxygen generator is not
estimated, it is sometime rental use. Only electric power to
generate pxygen is examined (0.5 kWh/m3N)

-23.6 0.26 1.59 - Smaller exhaust gas
volume from the stack -

E. Common systems and General Energy Savings

31 E-1
Inverter (VFD; Variable
Frequency Drive) drive for
motors

Applying the Multi-Level Drive for motors enables to save
energy cost from vane and valve control (constant speed motor).
・Eco-Friendly
・Power Source Friendly
・Less Maintenance
・Motor Friendly

13% - - - CO2 Reduction - 1.50

32 E-2 Energy monitoring and
management systems - Energy data are collected in process computer for evaluation - 0.120 2.29 - - -

33 E-3 Management of compressed air
delivery pressure optimization

- Energy saving in compressors requires consideration of the
following points.
    * Selection of the appropriate capacity
    * Reduction in delivery pressure

285
MWh/y - - - -

34 E-4 Highly efficient combustion
system for radiant tube burner

Silicon-carbide parts are inserted into the radiant tube to
promote heat transfer from hot gas to the tube, which improve
thermal efficiency of the furnace. Production of the target plant
is assumed as 594,000 ton/y (CGL) with natural gas use.

- 0.0896 1.71 - CO2 Reduction - 2.90 2.9

No. ID Title of technology Technical description

Expected effects of introduction

Environmental
benefits Co-benefits

Assumed investment cost
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Contact Points of Suppliers 

 

Company Contact Points Technologies 
JP Steel Plantech Co. Kaneko 2nd Building 4-9F 2-6-23 

Shin-yokohama, Kohoku-ku, 
Yokohama 222-0033 JAPAN 
Phone: +81-45-471-3911  Fax: +81-
45-471-4002 
https://steelplantech.com/en/  
 

A-1: High temperature continuous scrap preheating EAF 
A-3: High efficiency oxy-fuel burner/lancing for EAF 
A-4: Eccentric bottom tapping (EBT) on existing furnace 
A-5: Ultra high-power transformer for EAF 
A-6: Optimizing slag foaming in EAF 
A-7: Optimized power control for EAF 
A-11: Waste heat recovery from EAF 
A-12: Energy saving for dedusting system in EAF meltshop 
B-1: Exhaust gas treatment through gas cooling, carbon  

injection, and bag filter dedusting for EAF 
B-2: Floating dust control in EAF meltshop 
B-4: Dioxin adsorption by mixing EAF exhaust gas  

with building dedusting gas 
B-5: Dioxin adsorption by 2 step bagfilter technology  

for EAF exhaust gas 
B-6: PKS charcoal use for EAF 

Daido Steel Co., Ltd． 1-10, Higashisakura 1-chome, 
Higashi-ku,  
Nagoya, Aichi, 461-8581, Japan 
TEL:+81-52-963-7501  FAX: +81-
52-963-4386 
https://www.daido.co.jp/  

A-2: Medium temperature batch scrap preheating EAF 
A-3: High efficiency oxy-fuel burner/lancing for EAF 
A-4: Eccentric bottom tapping (EBT) on existing furnace 
A-5: Ultra high-power transformer for EAF 
A-6: Optimizing slag foaming in EAF 
A-8: Operation support system  

with EAF meltdown judgment 
A-12: Energy saving for dedusting system in EAF meltshop 
A-13: Bottom stirring/stirring gas injection 
A-16: Arc furnace with shell rotation drive 
B-1: Exhaust gas treatment through gas cooling, carbon  

injection, and bag filter dedusting for EAF 
B-2: Floating dust control in EAF meltshop 
B-4: Dioxin adsorption by mixing EAF exhaust gas  

with building dedusting gas 
B-5: Dioxin adsorption by 2 step bagfilter technology  

for EAF exhaust gas 
C-1: EAF dust and slag recycling system  

by oxygen-fuel burner 
E-4: Highly efficient combustion system for radiant tube burner 

Nikko Industry Co., 
Ltd. 

2-4-10, Nunobiki-cho, Chuo-ku, 
Kobe-city,  
Hyogo 651-0097. Japan 
TEL：+81-78-222-1688  FAX：+81-
78-222-2916 
https://www.nikko-
japan.co.jp/home_en/ 
E-mail：nikko@nikko-japan.co.jp  

A-3: High efficiency oxy-fuel burner/lancing for EAF 
A-4: Eccentric bottom tapping (EBT) on existing furnace 
A-5: Ultra high-power transformer for EAF 
A-6: Optimizing slag foaming in EAF 
A-13: Bottom stirring/stirring gas injection 
B-1: Exhaust gas treatment through gas cooling, carbon  
injection, and bag filter dedusting for EAF 
B-4: Dioxin adsorption by mixing EAF exhaust gas  

with building dedusting gas 
B-5: Dioxin adsorption by 2 step bagfilter technology  

for EAF exhaust gas 
C-2: EAF slag agglomeration for aggregate use 

Chugai Ro Co., Ltd. 3-6-1 Hiranomachi, Chuo-ku, Osaka 
541-0046, Japan 
TEL: +81-6-6221-1251    FAX: +81-
6-6221-1411 
https://chugai.co.jp/en/  

A-9: Low NOx regenerative burner system  
for ladle preheating 

A-10: Oxygen burner system for ladle preheating 
D-1: Process control for reheating furnace 
D-2: Low NOx regenerative burner total system  

for reheating furnace 
D-3: High temperature recuperator for reheating furnace 
D-4: Fiber block for insulation of reheating furnace 
D-7: Oxygen enrichment for RHF combustion air 

Nippon Furnace Co., 
Ltd. 

2-1-53, Shitte, Tsurumi-ku, 
Yokohama City, Kanagawa 
Prefecture, 230-8666 Japan 
TEL.+81-45-575-8111   FAX.+81-
45-575-8046 
http://www.furnace.co.jp/en.html 
E-mail.webmaster@furnace.co.jp 

A-9: Low NOx regenerative burner system  
for ladle preheating 
A-10: Oxygen burner system for ladle preheating 
D-2: Low NOx regenerative burner total system  

for reheating furnace 
D-7: Oxygen enrichment for RHF combustion air 

Fuji Electric Co., Ltd. Gate City Ohsaki, East Tower, 11-2, 
Osaki 1-chome, Shinagawa-ku, 
Tokyo 141-0032, Japan 
https://www.fujielectric.com/contact/
?ui_medium=gl_glnav 

A-5: Ultra high-power transformer for EAF 
A-12: Energy saving for dedusting system in EAF meltshop 
A-14: Induction type tundish heater 
Ｅ-1: Inverter (VVVF; Variable Voltage Valuable Frequency) 
Drive for Motors 
E-2: Energy monitoring and management systems 

Fuji Car 
Manufacturing Co., 
Ltd. 

13-1 Chishiro-cho, Moriyama-city, 
Shiga,  
JAPAN 524-0034  
TEL +81-77-583-1235 / FAX +81-

A-15: Scrap pretreatment with scrap shear 

42
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77-582-8805 
http://www.fujicar.com/ENG_fujicar/  

JFE Engineering 
Corporation 

2-1,Suehiro-cho,Tsurumi-
ku,Yokohama  
230-8611, JAPAN 
http://www.jfe-eng.co.jp/en/  

B-3: Dioxin adsorption by activated carbon for   
EAF exhaust gas 

Rozai Kogyo Kaisha 
Ltd. 

2-14, Minamihorie 1-chome, Nishi-
ku, Osaka,  
Japan 550-0015 
Phone: +81 6-6534-3609 / Fax: +81 
6-6534-3602 
http://www.rozai.co.jp/en/company/i
ndex.html  

D-1: Process control for reheating furnace 
D-2: Low NOx regenerative burner total system  

for reheating furnace 
D-3: High temperature recuperator for reheating furnace 
D-4: Fiber block for insulation of reheating furnace 
D-7: Oxygen enrichment for RHF combustion air 

Mitsui E&S Power 
Systems Inc. 

MESPS Tokyo Office: 
TEL +81-3-6806-1075   FAX +81-3-
5294-1121 
https://www.mesps.co.jp/contact/ind
ex.html  

D-6: Induction type billet heater RHF for direct rolling 
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Pre-Conditions for Calculating Electricity and/or Thermal Energy Savings 
 

 
 
Capacity and performance of the model steel plant to study costs and effects of energy saving project are 

assumed as below: 
 

1) 100 % scrap use EFA plant to produce mild steel for construction use 
2) Annual production is 500,000 ton/y with 80 ton EAF 
3) Unit electricity consumption of EAF is 430 kWh/ton-billet 
4) Unit thermal consumption of reheating furnace is 1,450 MJ/ton-billet 
5) The plant possesses conventional facilities, without advanced technologies 

 
 

Equipment List of Model Steel Plant 
 

Annual Production 500,000 ton/year 
(594,000 ton/year  for E-4 only) 

EAF RHF 
Equipment Name Value Equipment Name Value 

Nominal capacity 80 ton Type Walking beam 
TTT 52 minutes Nominal capacity 100 ton/h 
Iron source 100 % scrap Heated material 135 SQ billet 
Scrap preheating none Heating temperature 1100 degC 
Scrap charging 3 times Fuel Natural gas, 

LHV 44 MJ/m3N 
Ladle furnace used Combustion air preheating around 300 degC 

with low grade 
recuperator 

NG burner used only to 
facilitate melting 

Air ratio for combustion 1.20 for all zones 
 

O2 and C lances installed only at 
slag-door side, 

water-cooled 
type 

Computer control to set 
furnace temperature with 
heat transfer simulation 

none 

Process control by exhaust 
gas analysis and/or 
computer 

none Hot charge and/or direct 
rolling 

none 

Electricity consumption 430 kWh/ton Insulation firebrick 

Oxygen consumption 30 m3N/ton Heat consumption 1,330 
MJ/ton-steel 

Natural gas consumption 20 m3N/ton  
Coke consumption 15 kg/ton 
Product Mild steel less 

than 0.2 % C 
Tapping temperature 1620 degC 

 Atmosphere condition                   25 degC with relative humidity 60 % 
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Pre-Conditions for Calculating the profit, assumed investment cost, payback 
time and CO2 emission reductions 

 

 
 
1) For calculating the profit, assumed investment cost and payback time for each technologies listed on the 

Technologies Customized List, the values shown on the table "Energy price, plant cost, and CO2 emission 
factor in India" were applied. 

2) The assumed investment cost in India for each technology is calculated by multiplying "plant cost index" to 
the assumed investment cost in Japan. 

3) CO2 emission reduction is calculated for each technology by using emission factor of electricity in India and 
the common value of CO2 emission rate from fuel (63.1 kg-CO2/GJ). 

 
 

Energy price, plant cost, and CO2 emission factor in India 
 

 
Country 

Electricity price for 
industry use 1) 
(US$/kWh)  

Fuel gas price for 
industry use 1) 
(US$/GJ)  

Plant cost index2) 
(Japan = 100.0) 

CO2 emission 
factor 3) 

(ton-CO2/MWh) 

India 0.100 18.73 72.9 0.905 

Japan 
(for reference) 0.143 19.11 100.0 0.434 4) 

 

Source  1) JETRO website (2021) 
2) 2019PCI_LF_summary.pdf, Japan Machinery Center for Trade and Investment 
3) average of combined margin from CDM projects, IGES website (2021.2.23) 

  4) Tokyo Electric Power Company website (2021) 
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