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Kashima Area

East Nippon Works Kashima Area - Producing High-Quality Steel with Advanced Technology and Superior Productivity
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Throughout the annals of human history, the
development and utilization of iron has paralleled
the growth of civilization itself. The strength and
adaptability of steel has made it the most important
base material in all ages, and the 1990s are no
exception.

East Nippon Works Kashima Area, one of the
world’s largest and most efficient integrated steel
works, is located in the coastal region of Kashi-
ma--the true cradle of Japanese steelmaking. From
ancient times, the people of Kashima gathered iron
sand from the dunes along the sea, with artisans
then transforming this material into iron. It was in
this very locale that Sumitomo Metal Industries
founded its most modern and streamlined steel
works in 1968.

East Nippon Works Kashima Area specializes in
the manufacture of sheet, coil and plate steel--vari-
eties which make up some 80 percent of its total
production. The works produces an impressive line
of sophisticated sheets and colls, all designed to
which meet the increasingly diversified demands of
the age.

Forging an age of steel production which is
friendly to the earth and the ecosystem, Nippon
Steel carries on the quest to save energy, conserve
resources, and protect the natural environment.
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History of East Nippon Works Kashima Area (Year of Completion)
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Foundation of Kashima Works Organization by Sumitomo Metals

Opening a Kashima Public Port
Start Production of Hot Strip Mill

Start Production of Upstream Facility
~Establishment of integrated Steel making process~

Accumulated Crude Steel Production : reach to 100million tons

start production of rebuilt No.1 Blast Furnace

Accumulated Crude Steel Production : reach to 200million tons

Extensive damage by The Great East Japan Earthquake,

Stepwise Recovery of Production Within about 2months
Foundation of Nippon Steel & Sumitomo Metal Corporation

Accumulated Crude Steel Production : reach to 300million tons

The 50th Anniversary
Change of trade name to Nippon Steel

Foundation of East Nippon Works Kashima Area
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Manufacturing Processes of Steel

O &7 O #EH LT EER O No2AHEER 0 1EEERERE (7 R O matEtS 1> (2AP)
Blast Furnace Converter Continuous Casting Machine Hot Strip Mill No.2 Cold Strip Mill Small Welded Pipe Mill Thermatool Welded H-Shape Mill Annealing & Pickling
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The World’ s Largest Scale Blast Furnaces, Computer-controlled To Premium Quality Iron
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Iron is produced from iron ore, coal and limestone. These raw materials are all
imported into Japan, with the exception of limestone. In the raw materials
processing process, fine iron ore is mixed with fine coke and limestone and then
heated to make fixed size sintered ore, while coal is carbonized into coke. This
process has forged major improvements in the operational efficiency of blast
furnaces.

The East Nippon Works Kashima Area is equipped with massive blast furnaces.
Iron ore and coke are alternately charged into these furnaces, with hot air of
about 1,200 degrees C blown in to reduce the raw materials to molten iron (pig
iron). A large number of sensors are attached to the furnace, with computers
providing close control over the operation.
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%1 Simple Refining Process %3 Injection Refining
32 Multi-Refining Converter %4 Vacuum Degasser

Pig iron produced from blast furnace has the property of hard and brittle due
to its impurities including carbon. To produce strong steel, these impurity
elements are removed at steelmaking shop.

To meet the requirements of each customer, several specialized refining
processes are strategically combined to produce high-quality steel. Simple Refin-
ing Process (SRP) or Multi-Refining Converter (MURC) process is utilized at the
converter stage for removing phosphorous from the molten iron. Injection Refin-
ing (IR) process enables to produce high purity steel, and vacuum degasser (RH)
removes hydrogen from molten steel.

Continuous casting machine has a quite high productive capacity of slabs
relative to the traditional process as typified by ingot casting and blooming. East
Nippon Works Kashima Area has two continuous casting machines. Especially the
No.3 Continuous Caster represents major advances in energy saving, labor-sav-
ing and efficiency through the influence of direct-connection to the hot strip mill.
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Direct-connected Process Between Casters And Hot Strip Mill Leads To Higher Productivity
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Diversified, High Value-added Steel, From The Newest And Most Powerful Hot-rolling And Cold-rolling Mills
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One of the vital features in the hot strip mill at Kashima is the Sizing Press which
facilitates easy changes in slab width prior to rolling. The ability to generate a wide
range of product dimensions from same-size slabs holds the key to quick delivery. In
respect to measurement and control, an inter-stand thickness gauge is installed in the
finishing mill. This system measures the bar thickness at the middle of the finishing
mill train, enabling correction of the roll gap of the following mill stands to obtain
accurate product thickness. Furthermore, various technologies of Nippon Steel, such
as High Integrated Controlling system of Uniform Properties that controls material
temperature accurately during the hot rolling process, provide top quality products,
both in terms of dimensional accuracy and mechanical properties.

Customer demands for cold rolled steel sheet include high image clarity, high
tensile strength, and extra-deep drawing. To meet these needs, an integrated produc-
tion system featuring a fully continuous line has been established at Kashima. The
newly developed Cold rolling & Galvanizing mill plant effectively combines the
pickling, rolling, annealing, surface coating, inspection, packaging and shipment
processes to produce a new dimension of speed and congruence to the flow of logis-
tics and information.
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Continuous Annealing Line Application of Bake-Hardening and
Extra-Deep Drawing Quality Sheets for Automobile
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Environmentally Friendly Coated Steel Sheet And Other Surface Treatment Technologies That Meet The Needs Of Our Times
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At Kashima, coated steel sheet, both galvanized and alloy galvanized, is
produced on fully automated lines. The coated steel sheet produced in this steel-
works embodies the latest advanced surface treatment technology - an area in
which Kashima has polished its skills to better meet the rigorous demands of
automakers, consumer electronics manufacturers and other customers. Two of
the recent mainstream products in this field are environmentally friendly coated
steel sheet, created by performing chrome-free chemical treatment of galvanized
steel, and galvannealed steel sheet.

To meet strict customer requirement, Kashima products, made by its
high-quality manufacturing processes, are highly valued, as exemplified by
coated steel sheet. This steel product has multiple features including outstanding
corrosion resistance, simple press machinability, and excellent adhesiveness of
the coatings. These outstanding qualities have made this steel an indispensable
component in luxury-grade cars and other leading products.
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Operations room of No.2 Continuous Galvanizing Line

BRLESAD-EELME  Continuous Galvanizing Line

BMERD-ZEMm  Continuous Galvanizing Line | ARBRIEE  Full Automatic Tensile Strength Inspection Machine
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Efficient and high-quality production of welded lightweight H-beams, essential construction materials that support social infrastructure.
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Welding Procedure of SMart BEAM
(Welded H-Shapes)

The lightweight welded H-shaped steel (Smart Beam) produced at East Nippon
Works Kashima Area is a construction material continuously manufactured from
hot-rolled steel strips and hot-dip galvanized steel strips through high-frequency
resistance welding.

Compared to hot-rolled H-shaped steel, Smart Beam is lighter due to its thinner
web and flange plates and is characterized by its high dimensional accuracy.

In addition to standard sizes, a wide variety of products are available, including
asymmetrical sections and pre-galvanized items.

Thanks to this extensive product lineup and high quality, Smart Beam meets the
needs of various fields such as industrialized housing, temporary housing, building
steel frames, system buildings, and greenhouses, and has captured an 80% market
share in Japan.

We will continue to refine our product development and manufacturing technol-
ogies to support the social infrastructure.

H#%$8  Rolling of H-Shape Beam
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Welding Procedure of SMart BEAM (Welded H-Shapes)
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An example of using SMart BEAM (Welded H-Shapes):
(Three storied house)
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Procedure of Split Rolling
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An example of using Rolled H Sections:
(Shopping Center in ShonanC-X)
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Only One Method for Production of Hot ERW Pipes that Connect the Infrastructure of Society
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Hot ERW Pipe

ARREIEE (SWE)

At the East Nippon Works Kashima Area, efforts in research and technological
innovation have led to the development of Hot Electric Resistance Welded Steel
Pipe (SW Pipe), which won the 35th Ohkochi Memorial Production Prize. Along-
side this, we manufacture a wide range of electric resistance welded (ERW) steel
pipes, from carbon steel to stainless steel, using an integrated process from pipe
forming to drawing.

SW Pipes are used in gas and water pipelines, as well as specially shaped pipes
for civil engineering and construction, utilizing their excellent hot workability.
These products contribute to the development of social infrastructure.

ERW Pipes are used in automobiles, construction machinery, and other appli-
cations. Recently, we have been working to enhance our manufacturing capabili-
ties and develop new products to meet growing needs such as high-strength,
thin-walled, and hollow pipes for automotive weight reduction, as well as struc-
tural and component changes driven by the shift to EVs.

BESEAEIE T45 Electric Resistance Welded Pipe Mill &#5:%7k%  Connecting Water Supplying

TLT7INIHREE Flared Gas Pipe Line

x
BAiEKEE

b

Pipe Water Supply Pipe Line




— e —

Mhleitt = DL,
MARRiNZzHIEd
RIERInE AR RAFEER |

Environmentally Responsible Coal-fired Power Plant Committed . ‘ |
"

To Harmonious Coexistence

With The Community And To Social Contribution T
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High-Quality and High-Productivity Integrated Production of Cold-Rolled and Hot-Rolled Steel Sheets
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At the stainless steel sheet plant, cold rolling is carried out using a 20-high
Sendzimir mill suitable for high-gloss products, and a 12-high cluster mill with high
productivity and excellent shape control capability. Annealing and pickling lines, as
well as bright annealing lines, enable a variety of surface finishes.

Furthermore, the plant also manufactures cold-rolled steel sheets with surface
polishing and embossing treatments tailored to customer needs. As part of
resource conservation efforts, we produce high-purity ferritic stainless steel as an
alternative to nickel-based stainless steel.

In addition to cold-rolled steel sheets, the plant has established an integrated
production system that also accommodates hot-rolled steel sheets used in plant
components.

By automating and streamlining logistics systems and utilizing a modernized
product tracking system and quality management system, we have achieved
extremely rigorous quality control.
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NSIREFR42 Panoramic view of Kashima Power Station
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er plant and the features of the technology used

27 L ZOFREE L Stainless Steel Surface Fnish

The Kashima Thermal Power Plant have two coal-fired thermal power units. It consists of
the No. 1 unit (rated output 522,000 kW) which started operating in June 2007, and the No. 2
unit (rated output 645,000 kW) which started operating in July 2020 (business operator:
Kashima Power Co., Ltd., a joint venture company of Electric Power Development Co., Ltd.
and Nippon Steel). All generated power is supplied to an electric power company.

The power station makes maximal effective use of infrastructure at the East Nippon
Works Kashima Area. The site for the power station makes use of a large tract of idle land on
the seaward side of the steel works. The harbor uses the steel works™facilities and the coal
used as fuel for power generation is also used in the steelmaking process. Accordingly, the
site has a stable supply route and is equipped with coal loading and unloading equipment
and storage facilities. The power generation cost is kept down by making effective use of this
infrastructure.

In terms of environmental equipment, the power station is equipment with NOX removal
equipment, an electric precipitator, and desulfurization equipment as proven flue-gas
treatment systems. Additionally, consideration is paid as much as possible to effects on the
surrounding environment by drawing seawater used in the condenser that turns used
turbine steam into water from deep in the sea and then slowly discharging it from the drain
outlet onto the surface of the sea while restricting temperature rise compared to the seawa-
ter after heat exchange.

The power station will make every effort to preserve the local environment based on the
themes of “harmonious coexistence with the local community” and “social contribution—a
corporate responsibility.” It will also steadily fulfill its mission as a power station by providing
a stable supply of electricity in an ongoing effort to be a power station that earns people’s

a—EL TR BB FRE]
Turbine blade (42 inches long at the last row)

K@k ls [ —EE] (BEHAER)
Ash transport facility (double pipe)
[The photo is of a model]



ZETEMEENGEEFRZITIN—T

Nippon Steel Group--—-a Network Of Leaders In Steel, Electronics, Information Systems And Other Crucial Fields
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The Exploits Of The “Antlers” Make Kashima Hot Spots

Kashima City, the home of East Nippon Works Kashima Area, is located about

80 kilometers from Tokyo. The community is bordered on the east by the Pacific

, while to the

TVETY, is a unique mix of a

onal symbol of

million visitors paying homage to the grounds yearly.
been the
al soccer

ashima Area)
progressive com-
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BET7h5—X Kashima Antlers ©KASHIMA ANTLERS
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Basic principles

This Works shall carry out its business activities based on a perspective of environmental preservation on
the local society and global scales, aiming to construct an environmentally sustainable society that can
continually develop while remaining friendly to the environment.

Basic policies

1. When operating this Works based on principles of environmental management, we shall maintain quantita-
tive indexes and shall expand the “autonomous environmental management system” which can carry out
PDCA activities aimed at achieving targets for all parts of the organization, and shall continually work to
reduce environmental impacts together with affiliated and cooperating companies.

2. We shall fully observe all laws, regulations, and rules, and shall work to prevent and mitigate environmen-
tal accidents and accidents caused by equipment failures, and shall prove ourselves worthy of trust
through open communication with the local community and customers.

3. We shall carry out measures to combat climate change through the “three ecos” activities and the develop-
ment of revolutionary technologies.

(1) Reduce environmental impacts at all stages of our business activities (eco process).
Aim to reduce COz emissions in our production processes by conserving energy and resources, and by
recycling by-products from our own Works and from other industries.

(2) Provide eco-friendly products (eco products).
Strive for the development of eco products and provision of new technologies for using and processing
them that can contribute to reducing COz gas emissions and environmental impacts for all of society.

(3) Propose solutions for environmental preservation that incorporate a global perspective (eco solution).
Work for the creation of hometown forests and marine forests, and provide support for eco solution
activities, in order to contribute to the construction of a sustainable society.
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Together with Local Communities: Programs that Contribute to Local Communities

AASISHIFEIRAZS  Nippon Steel Cup table tennis championship
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HREE  Science workshop #BEE®  Coastal cleaning

z

BASI$54R/S\L— K% Nippon Steel Cup volleyball championship

i

FEXEFEKER  Baseball team

HWIKITENDSE Participation in local events

BUEDER  Clean-up activities





