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Japanese steel industry - Overview

« Second largest steel-making country
« Contribute to manufacturing sectors in Japan by

supplying high grade steel
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Crude Steel Production in Japan

« Japan’s crude steel production increased rapidly as demand for steel rose during
Japan’s period of strong economic growth in the postwar years.

« Steel demand in Japan stopped growing when the first oll crisis occurred in 1973.
Since then, annual crude steel production has remained at an average of about
100 million tons.
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Japanese steel industry — Energy consumption

- Steel industry is one of the energy-consuming industries in Japan and accounts
for 14% of energy consumption in Japan in FY2014

* Energy consumption is regulated by Energy Conservation Act since 1970s and
Japanese steel industry has been engaging in several energy saving actions

J Chemical
16%

on
I[ron and 23%

Steel O Commercial

14% and others
18%

Energy consumption in Japan (FY2014)
Total consumption: 13,558PJ

Source: Ministry, Economy and Trade, Japan



Energy Saving Activities of Japanese Steel Industry

Activities to develop innovative technologies
Technology for separating and capturing CO2 in blast furnace gas
Iron ore reduction technology using hydrogen in reformed coke oven gas

2008~ 2012 Voluntary Action Plan
2013~ 2020 JISF's Commitment to a Low Carbon Society — Phase |
2021~ 2030 JISF's Commitment to a Low Carbon Society — Phase Il




Steel Production Processes and Development and Use of
Energy Conservation Technologies
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Exhaust heat recovery Use less power for lights Slab yard temperature retention measures
(use sodium lamps, separate power supplies, etc.) More efficient recuperator
A .

piping Modify ovens (increase length, use partitions to improve

- heat transmission, increase oven thermal insulation,
. X Start using CDCM » . More efficient cooling water system better seals for input/output doors)
Continuous electroplating Cut use of power for auxiliary machinery | - Use plunger pumps, smaller and lower lifting power, control Improve thermal insulation for skid pipes
equipment (control no. of compressors, etc.) speed of heating oven blowers and cooling water pumps, Improve heat pattern
Suitable volume for cooling pumps less power for auxiliary machinery (less power for wasted Measures for low-temperature billet output (temperature
(smaller and lower lifting power) mill motor operation, auto stop for table rolls, etc.) retention on transport table, etc.)

Hot rolling mill Heating furnace with regenerative

[Efficient continuous annealing ] Cold rolling mill




Utilization of energy saving technologies

- Japanese steel industry reduced gross consumption by process improvements
« Energy recovery is contributing to reduce net consumption in recent years
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Process improvements
and innovation
continuous casting, PClI,
coal moisture control,
optimization of logistics,
SCOPE21

Byproduct gas use

gas holder, high-efficiency
gas turbine combined
cycle generation,
hydrogen amplification,
CO, recovery

Source: The Japan Iron and Steel Federation
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environmental technologies
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Energy saving since 1970s

 After the two oil crises in the 1970’s, Japanese steel industry improved the
energy efficiency by promoting investment for R&D and implementation of
energy saving technologies

1971~1989 1990~2012
Energy Saving: 20% Energy Saving: 12%
Investment: \3 trillion Investment: \1.8trillion
Second
Oil
Eirst Crisis
Oil
Crisis
1971 1981 1991 2001 2011

(FY)



Energy intensity of major steel producing countries

Japanese steel industry achieves the (unit energy consumption
per ton of crude steel) among the world’s major steel producing countries.
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Emission Reductions
with Japanese Energy Saving Technologies

« CDQ, TRT and other major types of equipment, which were commercialized and sold
by Japanese engineering companies, are already lowering annual aggregate CO,
emissions in China, Korea, India, Russia, Ukraine, Brazil and other countries by
approximately 50 million tons.

UL redcl:J(c)tzion

Coke dry quenching (CDQ) 90 16.71Mt
Top-pressure recovery turbines (TRT) 59 10.71Mt
Byproduct gas combustion (GTCC) 47 16.34Mt
Basic oxygen furnace OG gas recovery 21 7.92Mt
Basic oxygen furnace sensible heat recovery 7 0.85Mt
Sintering exhaust heat recovery 6 0.88Mt

Total emission reduction 53.4Mt

GTCC : Gas Turbine Combined Cycle system o)



The public and private collaborative meeting
between Indian & Japanese iron & steel industry

Meetings — since 2011

2011 2012 2013 2014 2015 2016

15t meeting 2"d meeting 39 meeting 4" meeting 5™ meeting

6'" meeting
(Nov. 2011, New Delhi)  (Nov. 2012, New Delhi) (Feb. 2013, Tokyo) (Feb. 2014, Tokyo)

(Mar. 2015, New Delhi) (Feb. 2016, Tokyo)

————
The Public and Private Colaboratvs Weeting 213200
Detween 15621 20¢ Jaganess 20 and Steel Indntry

* Review the effect of
technology introduction

by using 1S014404
« Cause analysis

Steel Plant Diagnosis Technology reference of _
using 1SO14404 energy saving technologies Help steel plants to establish a
(2013-2016) suitable for each framework to plan, do, check and
country/region act for the energy saving activities
. J . J \. J
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Energy Management: PDCA Cycle

Energy saving/GHG reduction actions of Japanese steel industry is
based on PDCA (Plan, Do, Check and Act) cycle with the aim to improve
the energy performance, which complies with ISO50001*.

JISF establishes the highest possible
goals based on best available
technologies
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The plan is revised as needed based 0
assessments and instructions from the
government advisory council and
Keidanren** third-party evaluation

Kcommittee J

Member companies take actions for
conserving energy and cutting CO,
emissions based on the JISF targets

|

J

~N

erformance is evaluated every year
by a government advisory council
(steel working group) and Keidanren
third-party evaluation committee

L

v,

*ISO50001 is an international standard for energy management systems that was issued in June 2011.

**Keidanren: Japan Business Federation
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Emission Reduction by Technology Transfer
to Indian Steel Industry

10 CDQs have been installed by
Japanese engineering companies

/ CDQ (Coke Dry Quenching) \
. A

Wet Type Dust Cleaner

/TRT (Top Pressure Recovery Turbine)\
Dry Type Dust Cleaner
1l i u‘"" “'a:‘m heh

5 TRTs have been installed

to India triggered by NEDO model
Qroject /

by Japanese engineering companies
w India /

j

With Japanese energy saving technologies,
Indian steel industry will be able to reduce CO2 emission
by 13 Mt per year.
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COURSESO0 ~ Breakthrough Technology

(COURSES0: CO2 Ultimate Reduction in Steelmaking process by Innovative technology for cool Earth 50 )

Use less coke = Lower CO2 emissions
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JISF’s global Energy Saving activities

Japanese steel industry promotes global cooperation
IN energy saving area

China since 2005 India since 2011 ASEAN since 2014
Japan-China Steel Industry The Public and Private ASEAN: ASEAN-Japan Steel
Environmental Protection and Collaborative Meeting Initiative

Energy Conservation between Indian and Japanese

Technology Conference steel industry



