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SINOSTEEL ENGINEERING & TECHNOLOGY CO., LTD.

stainable development and innovation-driven grow
&T prowdes outstanding life-cycle service along the entire iron and

production chains, as well as all-in-one green solutions to customers around
the globe. Thanks to its continuous input into technological innovation
& research, Sinosteel E&T is steadily moving forward into a new stage of
growth: innovation of ground-breaking green & low carbon technologies
and advancing future-oriented digitalization measures to enhance quality
and efficiency, reduce carbon footprint and improve sustainability.
Making the Solution Provider of Low-carbon Metallurgy, Pioneer of Greener
Growth as the company’s business motto in the new era, Sinosteel E&T
is determined to forge a leading low-carbon metallurgy company in China
and assist iron & steel industry to achieve the goal of carbon dioxide
peaking and neutral ahead of time.

Sinosteel Tiancheng Environmen
Protection & Technology Co.,
Sinosteel Tiancheng), a sub

Sinosteel Wuhan Safety & Environ-
mental Protection Research Institute
Co., Ltd (abbr Sinosteel SEPRI), a subsidiary

vations, Sinosteel Ti
customers achieve the synergy between
pollution and carbon emissions control.

of Sinosteel E&T, focuses on providing
professional HSE consulting services &
solutions. Possessing rich experience in
risk management & control, the company
expands its business into the area of green
and decarbonization development.
Excels in basic research and best-in-class
know-how, Sinosteel SEPRI can tailor-
make roadmap & strategies for customers
to cope with-CO_ emission controlling
targets and cllmaJte change.
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ising to the challenge and
getting well-prepared, we will
maintain our commitment to

m “forging a low-carbon tech-
nology leader in metallurgy”,

providing cost-effective and ener-
gy-efficient solutions for custom-
ers and promoting a sustainable
metal industry.

SMARTER,

MAKING
LIFE

SOCIETY
BETTER.

CHAIRMAN'S
MESSAGE

Dear Valued Customers

The past year has been a truly momentous
one, marked by historic changes and signif-
icant global shifts. Through our unwavering
commitment to science and technology in-
novation, Sinosteel EST has delivered excep-
tional solutions to our valued customers,
both domestically and abroad.

The past year marked a significant milestone
for Sinosteel EST as we celebrated our 50th
anniversary. Reflecting on our journey, we
have grown from a ministry unit to a world-
class metallurgical engineering company
with a global presence in over 40 countries.

Our dedication and commitment to excel-
lence have earned us a reputation for leading
technology and exceptional service in over-
seas markets. Our persistence and efforts
have not been in vain, and we are proud of
the mark we have left in the take-off of Chi-
na's iron & steel industry. Looking back, our
50-year journey has been one of continuous
growth and development, fueled by our un-
wavering commitment to our corporate cul-
ture. It is our driving force to fulfill our mis-
sion of “Making industry greener and smarter,
and making life and society better”

The past year also witnessed how Sinosteel EST
responded to climate change, finding pathways
to an ever sustainable and green metallurgical
future. We prioritize technology-driven inno-
vation and focus on cutting-edge low-carbon
metallurgical technologies to tackle the ever
pressing environmental challenges. Baowu's
HyCROF, a hydrogen-enriched carbon cy-
cle and oxygen blast furnace, constructed
by Sinosteel E&T, has achieved a 21% car-
bon emission reduction target, making it
the first 400-cubic-meter level low-carbon
metallurgical blast furnace in China. We are
now responsible for expanding this tech-
nology to larger facilities, gradually being
carried out on three 2500m?* blast furnac-
es. Besides, the hydrogen-based shaft fur-
nace at Baosteel Zhanjiang Iron and Steel's
green demonstration plant has proceeded
to the phase of equipment installation. This
is the first direct reduction iron (DRI) pro-
duction line integrating hydrogen, natural
gas and coke oven gas for industrial produc-
tion. As the effort to cut carbon emissions
continued, Shanxi Hongda has contract-
ed us for the engineering, procurement and
construction of China's very first thin strip
casting and rolling line, by utilizing Baostrip,
a self-developed technology. Our progress

>>>
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also includes theoretical research, such as
our participation in the national key R&D pro-
gram to study system integration and smart
interconnection technology of hydrogen
metallurgy entire-process storage and supply.

In addition to our domestic achievements,
our overseas business also had unforgettable
highlights in 2022. Thanks to the support of
our customers, we secured new contracts and
saw the seeds of projects continue to sprout.
PhaselVofTosyali's greensteelcomplexbegan
site construction in April, and the beneficiation
plant we built was put into operation in the
same month, making it the first in Algeria.
I feel proud that our team of professionals
continued to work on MMK's coke oven proj-
ect in times of adversity and helped upgrade
two blast furnaces for Kardemir. Integrating
leading technology and professional project
management, Sinosteel EST provided expert
services, advanced technology and holistic
solutions along the entire iron and steel pro-

MAKING

INDUSTRY GREENER

Sinosteel EET keeps devoting itself to guiding
steel makers into an environmentally friendly
nonetheless profitable future.

duction chain to customers, strengthening
confidence and solidarity.

Throughout the past year, Sinosteel E&T
has kept devoting itself to guiding steel
makers into an environmentally friendly
nonetheless profitable future, fulfilling the
customer’s determination to become even
more resilient to changing market conditions.

As spring arrives, we are filled with renewed
hope and usher in a promising 2023. Em-
barking on a new journey, we are more op-
timistic than ever about the green future
of the steel industry. With rising awareness
of the environmental impact of steel pro-
duction, steelmakers are accelerating their
green transformation, and Sinosteel E&T is
always ready to be your trustworthy partner.
Rising to the challenge and getting well-pre-
pared, we will maintain our commitment to
“forging a low-carbon technology leader in
metallurgy”, providing cost-effective and en-
ergy-efficient solutions for customers and
promoting a sustainable metal industry.

Mr LU Pengcheng

Chairman of Sinosteel EST
April, 2023
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FORGING A LOW-CARBON TECHNOLOGY LEADER
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MAKING Sinosteel MECC

Wins Contracts of
Beneficiation Plants and
Travelling Grate Pellet
Plant from Tosyali

INDUSTRY GREENER

After the steel complex phase IV
of Tosyali started construction, Si-
nosteel MECC and its long-stand-
ing partner Tosyali, embraced new
collaboration. The two parties
signed contract of a new 4mtp
beneficiation plant and a 4mtpa
TGIOP plant in Algeria, as well as
SMARTER, a 1.7mtpa beneficiation plant in
Angola. Once completed, the pro-
jects will further extend Tosyali's
value chain, enrich its product
variety and enhance the compa-
ny's competitiveness. Meanwhile
Sinosteel MECC, who will take full
use of its leading self-developed
technology, successfully taps into
African’s mining industry.
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Sinosteel MECC Wins Contracts of
Beneficiation Plants and Travelling
Grate Pellet Plant from Tosyali

9

D Algeria 4mtpa
Travelling
grate pellet plant

D Algeria 4mtpa
Beneficiation plant

D Angola 1.7mtpa
Beneficiation plant

ASOLS
d3A0

/

On October 15, 2022, Sinosteel MECC was awarded the con-
tracts to build a 4mtpa travelling grate pellet plant and

a 4mtpa beneficiation plant in Algeria, as well as a 1.7mtpa
beneficiation plant in Angola by Tosyali Group, with total value
over USS 400million, following the deal of a new DRI-EAF route
steel plant on EPC basis clinched at the end of 2021.

Employing digital technology
empowered by BIM 360 & CFD ﬁ
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D 4mtpa Travelling grate pellet
plant for Tosyali in Algeria

As the second travelling grate pellet plant built by Sinosteel MECC for Tosya-
li, the newly signed 4mtpa project will still be applied with Sinosteel MECC's
self-developed technology and employ the world-leading numerical simulation
and digital delivery technology empowered by BIM 360 and CFD. The energy con-
sumption at full magnetite production is less than 18 kgce/t.

A firm shakehand between Sinosteel
MECC’'s GM Hua Guanglin and Fuat
Tosyali, President of Tosyali group

2, The 4mtpa
beneficiation
plant in Algeria

The 4mtpa beneficiation plant in
Algeria will either grind coarse-grained
hematite of high grade or process mag-
netite of low grade through grinding
and magnetic separation to high grade
thus to output the pellet concentrate
eligible for direct reduction. Its further
processing capability will guarantee
the stable operation of pellet and DRI
plants. Besides, the reduced silicon
content will facilitate the subsequent
ironmaking process in impurity remov-
al and lessen the steel slag, therefore
lowering energy consumption.

bé

Winning the bid for

the pellet and beneficiation
plant offers Sinosteel MECC
a great opportunity to be
reinforced in self-developed
and low-carbon technologies
and to consolidate our
cooperation with Tosyali
which started 15 years ago.

99

Hua Guanglin

General Manager
of Sinosteel MECC.

1.9/t

Annual Output

D The Angolan
1.7mtpa benefici-
ation plant

The Angolan 1.7mtpa beneficiation
plant will use dense medium iron
ore beneficiation process, which is
applied for the first time in overseas
EPC project by a Chinese compa-
ny, features a shorter process flow,
higher efficiency and lower ener-
gy consumption and operation cost
compared with the conventional
process. The project is expected to
process 7.5 million tons of raw iron
ore yearly and output iron concen-
trate respectively sized 0.5-2mm
and 2-6mm, with concentrate grade
of 65% and silicon dioxide content
4-5%. It is also a symbol of Sinosteel
MECC entering into a new market
overseas.

>>>
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With the aid of digitalization, Sinosteel MECC
has achieved efficient cross-regional and
cross-timezone collaboration. The project
team has made full use of digital technology by
bringing together multiple professionals and
users from different regions, including Beijing,
Oran and other areas, onto the inaependaently
developed digital twin platform.

9 Phase IV

steel complex
project in Algeria

In the past two years, Sinosteel
MECC and TOSYALI have been close-
ly working together in spite of the
epidemic and complex international
situation. The Phase IV steel com-
plex project in Algeria contracted by
Sinosteel MECC at the end of 2021 is
under construction. The plant con-
sists of a 2.5mtpa DRI shop, a steel-
making shop with a 240-ton EAF, a
1,800mm hot strip rolling line, two
600-ton lime kilns and the support-
ing auxiliary facilities.

The DRI-EAF steel-making route greatly
reduces environmental pollution and
energy consumption in the processes,
and remarkably improves the efficien-
cy and cleanness of steel production.
Compared with iron-making process
using coal as the reducing agent, a
gas-based shaft furnace for direct re-
duction with HDRI will cut power con-
sumption from S50kWh to 400kWh per
ton of steel. The carbon emission per
ton of product is about 0.5-0.6 tons of
CO,, 60% lower than the iron-making
process. At the same time, the smelting
time will be shortened by 17% and the
steel production capacity of an EAF can
be increased by more than 17%.

The plant and the
supporting auxiliary
facilities consists of:

2 .Dmipa

DRI shop

240

EAF steelmaking shop

1600mm

Hot strip mill
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—> | COOPERATION
CASES

put into operation
_ E P C in April 2022

4mpta Concentrate
Regrinding and
Re-separation Plant

It is Tosyali Group's first benefi-
ciation plant, also the first one in
Algeria. The further processing and
grade improving capabilities enable
Tosyali to use low-grade ores to be
processed by the Plant to improve the
quality and ensure stable downstream
pellet and DRI production.

L W| i

4mtpa Travelling
Grate Pellet Plant

put into operation
> E P in April 2018

It is an integral part of the 2.3mtpa
DRI-EAF route steel complex built
by Sinosteel MECC in Algeria, also
Tosyali's first travelling grate pellet
plant. An annual output of 4 million
tons makes it the largest iron ore pellet
project in Africa.

TOSYALI ALGERIE rc: ot acier

b m = 7

|
|

Sinosteel MECC's self-developed trav-
elling grate pelletizing technology is
highly adaptable to raw materials and
environmentally friendly. Moreover, the
advanced equipment and automation
level can effectively reduce the opera-
tion cost and difficulties. The stable op-
eration of the Project has led to low en-
ergy consumption, high efficiency, and
green production of pellets.

Commencement Ceremony of Project Tosyali Alge
Pellet-1l & Beneficiation-!|

PRI FIIE Tosyali 40075 HEEKEFISES
FF L 8%

2023 .4

Supported by
digitalization, the
company's inde-
pendently devel-
oped and leading
technologies can
enhance efficien-
cy, reduce ener-
gy and material
consumption.

9

Beneficiation plant
and pelletizing plant,
Tosyali
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Our ability to provide a comprehensive set of services for the entire
lifecycle of a steel plant, has been successful in closing deals with
customers both home and abroad. Rather than concentrating on
numbers, we always strive to develop integrated solutions that are
tailored to our customers needs. As we continue to advance solution-
focused and emission-reduction technology, some of our self-developed
ones have gained greater market share, enabling more and more
customers to achieve higher productivity, reliabilityand efficiency.
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Carbon Reduction: Sinosteel E&T Awarded
Contract of IMTPA Low-Carbon Thin Strip
Casting and Rolling Project

Rendering of Baostrip
- thin strip casting
and rolling technology

Signing ceremony

bé

We offer low-carbon
solutions to consumers
through green, high-
quality, intelligent,

and efficient innovative
technonogies.

99

—> | The project will make
use of Baowu'’s unique
thin strip casting and
rolling technology,
known as Baostrip.

Sinosteel E&T and Shanxi Hongda
Group inked a contract on August 16,
2022, in Yuncheng City, Shanxi, to build
a lmtpa low-carbon thin strip casting
and rolling plant, the first of its type
in China with independent intellectual
assets.

Sinosteel E&T will construct a thin
strip casting and rolling demonstra-
tion line to the east of Hongda's ex-
isting steelmaking and CCM shop on
EPC basis. The new line boasts a ca-
pacity of 1 million tons of qualifying
hot rolled coils per year.

Thin strip casting and rolling is a
cutting-edge technology that offers
benefits such as short flow, low-
er energy consumption, and lower
emissions. Its energy consumption
per ton of steel is just one-fifth that
of the conventional continuous hot
rolling process, and its CO, emission
is only one-quarter. As a result, it is
bound to become a significant strat-
egy to carbon reduction in the steel
industry. The project will make use
of Baowu's unique thin strip cast-
ing and rolling technology, known as
Baostrip.

Li Zhe, Zhang Huimin and
Lu Pengcheng
delivering speeches

=
o 9%\

Comparision to conuventional
continuous hot rolling process

Following 20 years of development,
the Baostrip technology has shown
its reliability through both the Ning-
bo Steel demonstration line and the
highly recognized product quality.

China Baowu is now planning to es-
tablish a state-of-the-art thin strip
casting plant in Xinjiang with an in-
credibly short process flow and zero
carbon emissions.

The contract marked deeper collab-
oration between Sinosteel E&T and
Hongda Group in the field of green
and low-carbon development. Since
the start of strategic cooperation in
2020, the two parties have success-
fully upgraded one 230 m? sintering
plant, one 1.3mtpa pelletizing plant,
one 1,250 m?® BF, and two Imtpa high-
speed wire rod lines.

bé

The steel industry is a
backbone of Yuncheng.
The Imtpa low-carbon
thin strip casting and
rolling project will
significantly upgrade
the equipment, com-
plete the supporting
facilities, extend the
industrial chain and
achieve the green
and low-carbon deve-
lopment of the city's
steel industry.

99

Li Zhe

Deputy Mayor
of Yuncheng
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From Steel Producer to Strategic Investor:
Jianlong Expands Collaboration
with Sinosteel E&T

Jianlong Group is a large group with
interests in a variety of industries,
including mining, steel, shipbuilding
and electromechanical equipment.

Shakehands of
deeper cooperation

Jianlong Xigang, a subsidiary established in 1966, is
the largest steel complex in Heilongjiang Province and
an important production base of construction steel
in Northeast China. Jianlong Group recently set a goal
of transforming itself to a profit-oriented enterprise
of digitalization and intelligence, innova-

tion and enjoyment, and started cooperation with
subsidiaries of Sinosteel E&T.

Zhang Zhixiang made a visit to the
Smart wearable product research
and development base of SEPRL.

—> | Deepening Business
Collaboration with
Strategic Investor

Jianlong Group officially became a
strategic investor in Sinosteel SEPRI
on June 20. Four days later, the two
parties signed an agreement on deep-
ening business collaboration for fu-
ture cooperation.

According to the agreement, the two
sides will give full play to their re-
spective advantages to deepen busi-
ness collaboration on technological
R&D and commercialization in the
fields of safety and health education
and training, environmental protec-
tion, green and low-carbon tech-
nology in the metallurgical industry
based on the principle of “strategic
synergy and win-win cooperation”.

Zhang Zhixiang, chairman of
Jianlong Group, expressed
appreciation for Sinosteel
SEPRI's future develop-
ment plan. “Sinosteel SEPRI
has developed a strategic
blueprint,” he said. It has a
large market space and sig-
nificant growth potential. I
hope that both parties will
work together to promote
the research on key com-
mon technologies of metal-
lurgical safety and environ-
mental protection, as well
as to implement a series of
related demonstration proj-
ects that can be replicated, used as
a reference and promoted, thereby
improving the safety and environ-
mental protection performance of
both the Group and the industry.

Joint efforts are encouraged to pro-
mote the research and application
of safety intelligence, to thoroughly
study and analyze the safety sce-
narios of steel plants and mines, and
to concentrate on the development
and application of intelligent safe-
ty technologies. When necessary,
we can create a series of intelligent
products, and jointly build labora-
tories and research institutes, so as
to continuously improve the safety
digitalization and intelligence level of
steel plants, and make us the leader
of the industry.”

“After introducing Jianlong Group as
a strategic investor, Sinosteel SEPRI
will usher in greater development
opportunities” said Lu Pengcheng,
chairman of Sinosteel E&T. In the fu-
ture, with the support of sharehold-
ers, Sinosteel SEPRI's prospects are
limitless. I hope that Sinosteel SEPRI
will give full play to its leading role
in the "demonstration of sci-tech re-
form”, strengthen cooperation with

Jianlong in the fields of metallurgi-
cal safety, intelligent safety, green
and low carbon technology, and
make new contributions to the safe,
green, and high-quality development
of the metallurgical industry in the
new era.” >>>

bb

We can create a
series of intelligent
products, and jointly
build laboratories and
research institutes,
S0 as to continuously
improve the safety
digitalization and
intelligence level of
steel plants, and make
us the leader of the
industry.

99

Lu Pengcheng and
Zhang Zhixiang
exchange views
during the meeting
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—> | Successfully
Delivered Twin
High-Speed
Bar Project

|.Bmtpa

Twin high-speed bar

5,196t

Maximum daily output

1.92py

Annual Sales revenue
(Billion Yuan)

20x

On September 1, the 1.6mtpa twin
high-speed bar TMCP rolling produc-
tion line project of Jianlong Xigang,
undertaken by Sinosteel MECC based
on an EP contract, completed a pro-
duction of 130,700 tons, with a maxi-
mum daily output of 5,196 tons. When
the project is fully operational, it will
generate an annual sales revenue of
7.52 billion yuan, with a tax of 116 mil-
lion yuan and a profit of 179 million
yuan.

This is Jianlong Xigang's key project
for product upgrading, with a produc-
tion specification of 12.0mm -16.0 mm
and an annual output of 1.6 million
tons. The project is aimed at cleaner
production and intelligent manufac-
turing. As a result, Sinosteel MECC's
proprietary advanced bar and wire
product rolling technology of is used
to facilitate the optimization of prod-
uct structure, focusing on building a
relatively unmanned and digital work-
shop:

EUsing bar rolling technology with
independent intellectual proper-
ty rights, with 28 high-rigidity mill
stands, a high-speed steel feeding
system, and other key equipment, all
of which are industry leaders.

equipment exclusively owned by Sino-
steel MECC to enable V-free and low-
Mn production and significantly re-
duce the cost of steel rolling process.

EUsing modular rolling mills, which
are developed in series (230mm /
265mm / 290mm /330 mm) by Sinos-
teel MECC, the mill feature high accu-
racy, high yield, low production costs
and high efficiency. The 265mm mod-
ular mill used in the project is spe-
cially designed for low-temperature
rolling, allowing for low-temperature
rolling of products smaller than ®25
mm. To achieve high product accu-
racy and good quality, each stand is
driven separately with an adjustable
speed ratio.

system developed independently by
Sinosteel MECC, with a design speed
of up to 50m/s, ensuring a maximum
steel feeding speed of 45m/s. Among
China’s twin high-speed bar produc-
tion lines, the integrated precision
automatic control system allows for
the highest daily output.

China Baowu’'s industrial Internet
platform, namely iPlat, is used. Al and
big data analysis technology are fully
incorporated to enable 3D plant visu-
alization, equipment online monitor-
ing, a single control room for a single
line, automatic visual identification
of cobble, unmanned traveling crane,
intelligent warehouse management,
intelligent train loading, etc.

With the goal of “high yield, high quali-
ty, high efficiency, low cost, and intel-
ligence”, Sinosteel MECC completed
the project in nine months despite
challenges such as extremely cold
weather with a minimum temperature
of minus 35 °C, setting a construction
record in alpine and high-altitude ar-
eas. Sinosteel MECC has been contin-
uously adjusting the hot commission-
ing scheme and optimizing the process
parameters for the line since March 19,
with the rolling speed steadily improv-
ing. The design capacity was reached
in just five months.

— 25

From BIM drawings
to real-site plant
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% New Deal: To Build
Green and Digital
Traveling Grate
Pelletizing Line

In February 2022, Sinosteel MECC
inked a deal with Jianlong Xigang for
a traveling grate pelletizing project.
Sinosteel MECC won the contract
thanks to its numerous successful
references, low-carbon and efficient
process, and good investment cost ef-
ficiency. The contract calls for Sinos-
teel MECC to build a 4mtpa green and
low-carbon line on EPC basis. Support-
ing facilities include concentrate stor-
age and belt conveyor system for feed-
ing pellet into BF. Utility and auxiliary
facilities such as power supply lines,
water supply and drainage system, gas
supply system, bentonite flux storage
and flux preparation, and main control
office are also included. By the end of
2022, the project had progressed to the
stage of supplying main equipment of
the indurating machine.

To meet the target of building Jian-
long Xigang into an energy-saving,
low-carbon, green and safe metallur-
gical enterprise with a garden-like en-
vironment, the pellet plant employes
advanced and mature technology of
traveling grate indurating machine and
large-scale equipment independently
developed by Sinosteel MECC. Greener,
low-carbon production, smoother pro-
cess flow, and more efficient and rea-
sonable process layout are all possible
with lower investment and operational
expenses.

As one of the key technologies to im-
prove the energy efficiency of tradi-
tional BF ironmaking and low-carbon
production, the TFIOP technology fea-
tures a process energy consumption
of less than 18kgce/t during produc-
tion with full magnetite, making it the
cleanest pelletizing process. In addi-
tion, using it to generate pellets as a
substitute for sinter offers substantial
advantages in reducing pollution and
carbon dioxide emissions prior to iron-
making. Carbon emissions before iron-
making will be cut by about 10% if the
proportion of pellets in BF is increased
from 10% to 50%.

Sinosteel MECC also makes full use
of the digital ecosystem incorporat-
ing EPC + M + O in order to further de-
crease operating costs, and increase
production efficiency, as well as prod-
uct quality and the level of intelligence,
with the goal of building an interna-
tionally leading digital production line.
Guided by the design concept of “high
quality, high efficiency, low cost and
intelligence” as well as the principle of
“shortest transferring duration, opti-
mal process route and least emission”,
mature and reliable information tech-
nology is used to integrate advanced
intelligent equipment to form the
overall design scheme.

a series of intelligent products, and jointly build
laboratories and research institutes, so as to continuously
improve the safety digitalization and intelligence level of
steel plants, and make us the leader of the industry.
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New Client: Sinosteel MECC Awarded with
EPC Contract of 3,500mm Heavy Plate
Project from Jingchang Steel Products

Signing ceremony

Project officially
kicked-off

bé

Sinosteel MECC has
developed proprietary
high-efficiency

long product rolling
technologies,
innovating and
upgrading matching
equipment.

P EEIBREARTEMRAE

3500mm &=

9 Sinosteel MECC
employes the Super

Immediate Cooling

(SUPIC) technology.

In July 2022, Sinosteel MECC signed
an EPC contract with Jingchang Steel
Products to build a 3,500mm heavy
plate rolling plant and associated fa-
cilities with an annual output of 1.6
million tons. The engineering, procure-
ment, construction, installation and
commissioning will be completed in 17
months by Sinosteel MECC.

3300mm

|.Bmipa

FLUENT simulation and intelligent 3D modeling
are used to achieve functionalities such as accel-
erated cooling control (ACC), intermittent direct

Heauy Plate Annual Output

quenching (IDQ) and direct quenching (DQ).

The project’s automatic control sys-
tem was designed entirely by Sinos-
teel MECC and represents the cut-
ting-edge of hardware, software, and
field bus technologies in heavy plate
lines. The system integrates all hard-
ware and software with information
and intelligent systems, enabling the
line to be completely IT and AI-pow-
ered in the future. A comprehen-
sive database is also included in the
sub-level system. The data therein are
derived through years of production
and trails, and cover the majority of
steel grades and products, thus sup-
porting project’s reliable production
and the development of new grades in
the future.

Furthermore, Sinosteel MECC em-
powers the project with the Super
Immediate Cooling (SUPIC) technol-
ogy, which includes a super intensive
cooler based on ultra-dense surface
cooling and nuclear boiling jetting
theories. In the research and design
of core equipment, FLUENT simula-
tion and intelligent 3D modeling are
used to achieve functionalities such
as accelerated cooling control (ACC),
intermittent direct quenching (IDQ)
and direct quenching (DQ). Sinosteel
MECC uses integrated micro-struc-
ture and performance tuning tech-
nology to help produce products with
high added value and strength, as well
as to realize steady manufacturing.

To summarize, Sinosteel MECC will
use advanced production process,
equipment, and pollution control
technologies to reduce pollutant dis-
charge while increasing the project'’s
resource utilization rate to the top of
the industry.

The SUPIC technology realizes a high cooling rate
with low water pressure, saving a significant amount
of electricity, water, alloys and other resources.
SUPIC saves at least 40% of power and 20% of
water when compared to the conventional ACC
and ultra-fast cooling technology.

To accomplish energy saving and consumption re-
duction while maintaining the greatest product
quality and production, optimal rolling models, cycle
control models, and control algorithms are offered.

“In recent years, Sinosteel MECC
has not only developed proprietary
high-efficiency long product rolling
technologies, but also innovated and
upgraded other technologies and
equipment,” said Hua Guanglin, GM
of Sinosteel MECC. As a result, it has
gained expertise in energy conserva-
tion, carbon reduction and automatic
control systems, assisting customers
in lowering costs, improving efficien-
cy and creating value. Following the
motto of “Beyond Expectations”, Si-
nosteel MECC will work closely with
the customer and execute the con-
tract with devotion to complete the
project for a win-win result”
>>>
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Sinosteel MECC Signed Contract of
2MTPA Traveling Grate Pelletizing
Plant with Lu'an Steel

The customer praises
Sinosteel MECC’s advan-
ced proprietary techno-
logy and professional
project management.

4 4

Project rendering

% Developing the entire

line’s automation
control system,
process calculations
& control models.

Sinosteel MECC has once again won
the favor of Lu'an Steel by virtue of its
proprietary traveling grate pelletiz-
ing technology and excellent perfor-
mance. In June 2022, the two parties
signed an EPC contract for the con-
struction of a 2mtpa traveling grate
pelletizing plant with environmental
friendliness, high efficiency and low
operating costs. It will be based on
the contractor's digitalized design and
proprietary technologies and equip-
ment as one of the keys to improving
the energy efficiency and reducing
carbon emissions of conventional BFs.

This plant is also critical to Lu'an
Steel's goal of building a modern steel
city. Lu'an Steel, being the largest pri-
vate steel enterprise in Anhui Prov-
ince, is rated as the Provincial Green
Plant and is transforming into a mod-
ern steel city that features low car-

bon, green production, energy con-
servation, intelligent network, garden
style, and high-end products.

In recent years, Sinosteel MECC has
cooperated closely with Lu'an Steel.
The former completed two bar lines
and two high-speed wire rod lines,
totaling 3 million tons of annual pro-
duction. Since 2019, they have been
operating efficiently and stably. In
2021, Sinosteel MECC was award-
ed the EPC contract of Lu'an Steel's
first 3,500mm heavy plate rolling
plant with an output of 2.4million tons
per year. The plant will be equipped
with advanced technologies, equip-
ment and control systems, including
high-rigidity roughing and finishing
mills, thermal zoning and regional
centralized control. Furthermore, Si-
nosteel MECC developed the entire
line's automation control system, as
well as its numerous process calcula-
tion and control models, bringing the
customer more profits. The project
is currently nearing completion, and
the customer appreciates Sinosteel
MECC's exceptional project execution
and management skills.

TMCP Upgrading for

High-Speed Wire Rod Line

of Echeng Steel

bb

It is Echeng Steel’s
key project to reduce
energy cons-

umption, lower carbon
emissions & increase
market competitiveness
of its high-speed wire
rod products.

99

% Empowered by
digitalization design.

On November 28, 2022, Sinosteel
MECC secured an EPC contract of
TMCP upgrade for Echeng Steel's
high-speed wire rod line. As the annu-
al key project of Echeng Steel, it seeks
to reduce energy consumption and
carbon emissions while increasing the
market competitiveness of the high-
speed wire rod products.

Sinosteel MECC is commissioned to
upgrade the existing rolling line into
an 850,000 tpa high-speed wire rod
rolling line using proprietary tech-
nology, for 5.5-16.0mm plain wire
rods and 6.0-12.0mm threaded wire
rods. Besides, the line is capable of
producing high-quality special steel.
Empowered by advanced technolo-
gy and equipment, the line features a
higher capacity, a lower cost as well as
products with a less alloy content and
heavier unit weight.

The project was officially launched
on December 8 and received a letter
of congratulations from Lu Pengc-
heng, Chairman of Sinosteel EST. “In
the project Sinosteel MECC will ap-
ply its patented high-efficiency bar
and wire rolling technology, the latest
TMCP and core technical equipment,
to reduce alloy consumption, improve
product performance and capacity,
and save production costs,” stated Lu.
Empowered by digitalized design, the
project will require fewer people and
expenditures while generating high-
er production efficiency and carbon

Opening ceremony

reduction. As the EPC contractor de-
voted to the value of ‘Beyond Expec-
tations’ Sinosteel MECC will complete
the project on time and to high stan-
dards, setting a new benchmark”

Wang Huxiang, President of Echeng
Steel, stated that the existing high-
speed wire rod line was designed 20
years ago and can only fulfill the new
national standard by adding alloy
components, thus raising the overall
cost of products. The upgraded line
will help to minimize production costs
by consuming less alloy and energy,
increase product output and perfor-
mance stability, and facilitate dynamic
adjustment of the product mix.

Anumber of projects have been com-
pleted between the two companies
inrecentyears, including arelocation
project,aproductionlinespeeding-up
project, and two control system
upgrades.
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Efficient Utilization of Mineral Resources:
Sinosteel MECC Signed EPC Contract

of 2MTPA Suspension Magnetization
Roasting Furnace in Shilu Iron Mine

)6

Ztpa

NEW
Suspension magne-
tization roasting furnace

71694
B2.0%

INCREASE

Grade of iron
concentrates

RECOVERY
Recovery rate
of ferrous metal

% Sinosteel MECC

% oys world'’s first
tec nology for the
effective utlllzatlon
of refractory iron ore.

Hainan Mining has a wealth of miner-
al resources, including the Shilu Iron
Mine, known as “Asia’s richest iron
ore” due to its large reserves and high
grade of rich iron ore. It does, howev-
er, face challenges such as complex
mineral composition of iron ore, low
purity of iron ore particles, and micro-
fine and uneven disseminated particle
sizes. To address those issues, im-
prove iron ore grade and increase the
recovery rate, Sinosteel MECC has
proposed to the customer a system-
atic solution for the customer, pro-
posing to renovate the original bene-
ficiation line by building a new 2mtpa
suspension magnetization roasting
furnace. The EPC contract signed on
December 9, 2022 marks the begin-
ning of the two parties’ collaboration.
This is a key project of Hainan Mining,
with great significance to the efficient
utilization of refractory iron ore and
the support capability of China’s iron
ore resources.

In the project, Sinosteel MECC will use
the hydrogen-based mineral phase
conversion technology developed in-
dependently by Northeastern Univer-
sity, the strategic partner of Sinosteel
MECC. The technology is the world's
first of its kind for efficient utilization
of refractory iron ore.

It employs hydrogen and other re-
ducing gases as the reducing agent to
convert the weak magnetic iron min-
erals in the ore into strong ones, real-
izing the efficient utilization of refrac-
tory iron ore as well as the upgrading
from low-grade ore to high-grade iron
concentrates. This technology fea-
tures advantages including separation
of oxidation and reduction roasting,
low roasting temperature, large pro-
duction capacity (with a single line's
production capacity up to 2.3mtpa),
environmental friendliness, low pro-
duction costs, high energy utilization
efficiency, and a high automation level.

Upon completion of the project, the
grade of iron concentrates will be in-
creased from 62.5% to more than 65%,
the recovery rate of ferrous metal
from 60% to 85%. At the same time,
product quality and comprehensive
utilization of resources will also be
improved, further enhancing compet-
itiveness and profitability of the cus-
tomer.

Inthe miningindustry, SinosteelMECC
specializes in exploration, feasibility
study, engineering design, equipment
supply, general contracting, produc-
tion operation for ferrous, nonferrous
and non-metallic mineral resources. It
offers engineering solutions for min-
ing projects around the world. So far,
Sinosteel MECC has undertaken min-
ing projects in 12 foreign countries,
ranking the top among Chinese enter-
prises in terms of number of countries
and variety of mineral resources .

Project rendering

Imtpa Platinum ore benefi-
ciation plant constructed by
Sinosteel MECC, South Africa
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Sinosteel MECC Building Green and Clean
Coke Oven Project for Jindal Saw

)/

300.000

TPA
Vertical heat-recouery
coke oven project.

Total capacity of

Coke oven projects in
operation and under
construction with many
subsidiaries of the
world-renowned Jindal
Group.

9 Largest Chinese

provider for Indian
coke oven project with
green solutions

In June 2022, Sinosteel MECC and
Jindal Saw of India held the kick-off
meeting for the 300,000tpa vertical
heat-recovery coke oven project.

Jindal Saw, a subsidiary of Jindal
Group, is the unchallenged market
leader in the Indian pipe sector. Being
one of India’s largest steel pipe manu-
facturers, its products are widely used
in the energy industry for transporting
oil, natural gas, water, etc. Sinosteel
MECC and Jindal Saw first collaborat-
ed in 2010, when Sinosteel MECC built
a 1.2mtpa pellet plant. Since 2018, the
two companies have been working on
the coke oven project. After nearly
four years of fierce competition, Sino-
steel MECC signed the EPC contract
of the 300,000tpa vertical heat-re-
covery coke oven project with Jindal
Saw by virtue of its highly responsive
scheme, smooth and efficient com-
munication and rich experience.

The heat-recovery coke oven is also
known as “the clean coke oven” be-
cause of its remarkable advantages in
coke quality, energy consumption, en-
vironmental friendliness, safety, and
efficiency. This coking technique has
reduced the pollutants and emissions
produced by conventional coke ovens.

— Burning off all the volatile substances
produced by coking and makes full use of
heat in the high-temperature flue gas for
power generation or heating, resulting in
a high thermal efficiency.

Besides, it burns off all the volatile
substances produced by coking and
makes full use of heat in the high-tem-
perature flue gas for power generation
or heating, resulting in a high thermal
efficiency. In recent years, Sinosteel
MECC has been focusing on clean
heat-recovery coke oven technology,
and it is committed to research and
innovation. Based on the experience
in the heat-recovery coke ovens in
oepration worldwide, Sinosteel MECC
optimizes and upgrades the flue gas
combustion system, suction regula-
tion system, etc., to improve the uni-
formity of upward heating, increase
suction regulation, and raise thermal
efficiency of the coke oven.

Sinosteel MECC set foot in the Indian
market in the late 1990s and has since
grown into the largest Chinese con-
tractor for Indian coke oven projects,
boasting extensive project manage-
ment experience, first-class service
and strong technical skills. Sinosteel
MECC has collaborated with many
subsidiaries of the world-renowned
Jindal Group, with a total capacity of
coking projects in operation and un-
der construction up to 10mtpa.

>

Sinosteel MECC to Build China's First
IMTPA-level Project to Produce Building
Materials with Coal Ganque

)8

[18m?

Roasting line for coal
gangue decarburization

| Imtpa

Coal gangue processing

A firm handshake
symboling significant
cooperation

9 Set foot in circular
economy sector

Sinosteel MECC inked a framework
agreement and an EPC contract with
Anhui Huaihai Industrial and Central
South University in September 2022
to build China’s first Imtpa-level proj-
ect for generating high-value-added
building materials from coal gangue.

Coal gangue is China’s largest indus-
trial solid waste because it is a by-
product of coal mining and washing.
Exploring its high-value-added utili-
zation is critical to the coal industry’s
green and low-carbon development.
As the general contractor, Sinosteel
MECC is responsible for building an
HH kiln, and a 118 m?® roasting line for

coal gangue decarburization. They can
annually process over 1.1 million tons
of coal gangue to produce high-value
building materials. The Project will set
a direction for extending the industri-
al value chain based on decarbonized
coal gangue, thereby encouraging the
high-value-added and large-scale uti-
lization of coal gangue in a green and
low-carbon manner.

Moreover, the three parties will form
an industry-university-research in-
novation partnership to explore and
optimize the process, equipment, and
technology in such field through rea-
sonable planning.

This contract marks that Sinosteel
EST has expanded its business into the
field of circular economy. The Project
was commenced in December 2022.
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Breakthrough in Indian Market:
EP+S Contract of Adani Semi-coke Project

Project rendering

9 A good start for
building the first
semi-coke project
in India.

On December 12, 2022, Sinosteel
MECC received the notification of
award of the EP + S contract on
Adani's 1.2mtpa semi-coke project,
marking the first semi-coke project
in India. The project plans to produce
semi-coke and by-products of coal
tar and gas.

Adani, India's largest infrastructure
provider and a multinational conglom-
erate, operates in power generation
and transmission, coal mining and
other energy fields. It is currently
expanding the markets in renewable
energy, airports, data centers and
national defense.

—— Gaining new client with new business,
Sinosteel MECC made breakthrough in Indian
market.

According to the notification, Sinos-
teel MECC is responsible for building
8 pyrolysis furnaces and supporting
chemical production and utility fa-
cilities to supply raw materials for
Adani's PVC plant (coal to PVC). Si-
nosteel MECC's proposed “low-tem-
perature pyrolysis — internal heat-
ing furnace — hot gaseous carrier”
method, which saves energy, im-
proves efficiency and protects the
environment. It boasts a higher level
of technology and equipment, inno-
vative design, environmental friend-
liness and energy conservation when
compared to other furnace types.
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EPC Contract on Sintering Marks the
3rd Cooperation with Fujian Sangang

360

NEW
Sintering line

ZUﬂmz

RENOVATE
Sintering line

3.8l

Annual output of sinter

9 Extensive cooperation
in traveling grate

pelletizing, bar

rolling and sintering

In February 2022, Sinosteel MECC
signed an EPC contract with Fujian
Sangang Minguang to build a 360m?
sintering line and renovate an exist-
ing 200m? sintering line.

Sinosteel MECC's proprietary sin-
tering machine featuring less air
leakage, a domestically leading mo-
dular annular cooler characterized
by environmental friendliness and
high energy efficiency, as well as an
intelligent sintering control system
are applied for the new 360m? sin-
tering line with an annual output of
3.81 million tons of cold sinter.

Sinosteel MECC optimized the gen-
eral layout of the narrow project
site in order to position the annular
cooler beneath the sintering build-
ing. Moreover, the proportioning
building is the first in China to use
a fully-closed and energy-efficient
scraper feeder for ferrous raw ma-
terials. The annular cooler’'s blast
system uses less cooling air and
improves waste heat utilization ef-
ficiency of, and part the hot waste
gas can be circulated without power
to the sintering machine. In this way,
both waste gas emissions and solid
fuel consumption can be reduced
to achieve energy conservation and
emission reduction.

—— The annular cooler’s blast system
uses less cooling air and improves waste
heat utilization efficiency

In terms of the intelligent sintering
control system, mathematical mod-
els, knowledge bases, big data anal-
ysis and artificial neural network are
applied to perform intelligent sin-
tering process control, intelligent
closed-loop quality control, and
intelligent production information
management, thus forming an intel-
ligent control system that covers the
whole sintering process.

The project also achieves ultra-low
emissions of water gas and discharge
of rainwater and sewage into respec-
tive treatment systems.

This is the third contract signed be-
tween Sinosteel MECC and Fujian
Sangang. The 2 mtpa traveling grate
pelletizing project of Fujian Sangang,
which was undertaken by Sinosteel
MECC on EPC basis and using pro-
prietary technology, was put into
operation in December 2019 and
then quickly reached its designed
capacity. This project was report-
ed by CCTV and won many indus-
try awards. In January 2021, the 1.3
mtpa high-speed bar rolling line built
by Sinosteel MECC for Fujian San-
gang was successfully put into op-
eration, and its efficient operation
has enhanced the value of Minguang
deformed bars, Fujian's first steel
brand eligible for futures delivery.
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Ongoing Services by Sinosteel Tiancheng

to Xinyu Steel: From Bag Filters to Flue
Gas DeSOx and DeNOx

Ultra-low emissions flue
gas bag filters at the
charge end of sintering
machine upgrade

<1,000p2

Average filtering
resistance

>|Dyrs

Equipment seruice life

100%

Sychronization

9 Using self-devel-

oped technology and
equi[:ment to help
steel makers reaching
ultra-low emission.

In 2022, Sinosteel Tiancheng signed
multiple EPC contracts with Xinyu
Steel to achieve ultra-low emis-
sions in various sections. On the one
hand, Sinosteel Tiancheng will up-
grade the flue gas bag filters at the
charge end of sintering machine No.
7 (Phase II) and sintering machine
No. 6, using its proprietary bag filter-
ing technology and equipment, with
the goal of achieving an outlet dust
emission concentration of no more
than 10 mg/Nm?® to make the outlet
dust emission, the average filtering
resistance no more than 1,000 Pa,
and the equipment service life no
less than 15 years, as well as achieve
their 100% synchronous operation
with the sintering machine. On the
other hand, Sinosteel Tiancheng will
renovate the flue gas desulfurization
and denitration system for sintering
machine No. 6 to achieve ultra-low
emissions, i.e., SO, less than 20 mg/
Nm?, NOx less than 50 mg/Nm? and
dust less than 5 mg/Nm?.

Project put
into operation

Flow field
simulation

Market Recognition: Sinosteel Tiancheng
Wins Decoking and VOCs-laden Waste Gas
Treatment Projects for Delayed Coking Units

9 Effective control of
VOCs, shorter con-

struction period

and better benefits

Time saving

In 2022, Sinosteel Tiancheng gained
additional market share in the pet-
rochemical field thanks to its pro-
prietary technologies. The projects
signed include the petroleum refin-
ery transformation and upgrading
project of PetroChina Jilin Petro-
chemical, which will provide process
package design and technical ser-
vices for the closed decoking system
of its Imtpa delayed coking unit; and
the delayed coking project of Sin-
opec’s Jingmen Branch, to provide
foundation design.

In those projects, Sinosteel Tian-
cheng's patented technology for the
control and collaborative treatment
of fugitive gas emissions from the de-
layed coking unit's coke storage tank
is applied. With the process route of
“airtight coke tank + waste gas collec-
tion and treatment + coke grabbing by
intelligent crane”, the effective con-
trol of fugitive gas emissions can be
achieved with the minimum air flow-
rate, effectively resolving the problem
of fugitive gas emissions to achieve
acceptable gas emissions and green
production and significantly improv-
ing production and surrounding envi-
ronment.

In addition, the technology features
less engineering transformation
work and shorter construction peri-
od, lowering customer’s investment.

For example, in the closed decoking
and VOCs-laden waste gas treat-
ment project for the delayed coking
unit of Shandong Wonfull Petro-
chemical, which was constructed by
Sinosteel Tiancheng on EPC basis,
the said technology was closely in-
tegrated into the main production
unit to maintain the original produc-
tion process. As a result, its down-
time was only 45 days (compared to
the industry's average of 3 months),
greatly shortening the construction
period.

Process route

E Airtight coke tank

Waste gas collection
and treatment

Coke grabbing by
intelligent cranes
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Sinosteel E&T's Practice Incorp-
orated in China’'s First Blue Book
L on Steel Industry Social Industry
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Recently, the Blue Book on Social Responsibility of Steel Industry 2022
13 Industry Awards was officially released, which is also the first one for China's steel
industry. Sinosteel E&T's excellent performance case was selected,
making the company the only engineering service provider. Sinosteel
= E&T's practice have also been selected in the book Research Report
Sinosteel Tiancheng's on Overseas Social Responsibility of Central Enterprises (2022).

Self-developed Technology is
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Offering
valuable
experience

He Wenbo, Executive Chairman of China
Iron & Steel Association, stated that China’s
steel industry is at the stage of seeking
high-quality development. The release of the
Blue Book is not only a recorder of the indus-
try’s progress and achievements in terms of
social responsibility practice, but also provides
data support and decision-making reference
for steel enterprises. The book is thus very
important and groundbreaking to help improve
the ability and effectiveness of steel companies
to fulfill their social responsibility.

Including excellent practices of 20 steel en-
terprises in performing social responsibi-
lity, the Blue Book offers valuable experience.
Sinosteel E&T: A pioneer in green develop-
ment with low-carbon metallurgical services
was selected.

/S

OO
Sinosteel E&T, adhering to the concept of
green development & technological innovation,
is striding forward in the R&D and application
of engineering technologies for low-carbon
metallurgy. As an exemplary green metallur-
gical engineering service provider, it has made
outstanding achievements in carbon reduction
of long-process metallurgy, cutting-edge hydrogen
metallurgy, integration of digitalization & green
technology, commercialization of low-carbon
metallurgical technologies, and green capacity
cooperation with the ‘Belt and Road’ countries,
thus promoting the global environmental gover-
nance as well as the green and low-carbon
transition of the metallurgical industry.

OO
%

excerpted from the Blue Book

Sinosteel MECC's Team of
Platinum ore beneficiation
project, South Africa

& HONORS

Sinosteel MECC's High-speed
Rolling Technology and Equipment
Wins Metallurgical Technology Award

On August 2, 2022, Sinosteel MECC was awarded
the second prize of the 2022 China Metallurgi-
cal Science and Technology Award for its propri-
etary “High-efficiency and high-precision control
rolling equipment and key technology for twin
high-speed bar rolling", released by the China

e g Iron and Steel Association and the Chinese Society
for Metals .

nnnnnnn

The Award is the highest in China's steel
industry and is given to citizens and en-
terprises who research, develop, promote
and apply advanced metallurgical sci-tech
achievements. The award is reviewed and re-
warded once a year. A total of 111 prizes are
awarded in 2022, shared by no more than
40% of the shortlisted candidates.

For the award-winning equipment & tech-
nology, Sinosteel EST combines the advan-
tages of slit rolling and single bar rolling,
and incorporates the proprietary low-carbon
TMCP, thus realizing successful application in
the twin high-speed bar rolling projects that
boast large capacity, high precision and low
costs. So far, 21 patents have been applied.

[
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Two-slit Flexible
Bar Rolling

This technology can improve hourly produc-
tivity to 220 tons for @12 mm bars and to 280
tons for ®14 mm.

Low-Carbon TMCP

Sticking to the new national standard in
China, Sinosteel MECC came up with the
TMCP technology and proposed the “4 + 2"
arrangement of modular mills in the high-
speed rolling section for the first time.

Adding less alloy, the process prohibits
the growth of ferrite grains and increases
the strength of rebar.

By adopting the technology and equipment,
micro-alloy elements such as Nb and V are
no longer necessary when rolling HRB40OE
products. Besides, Mn's content can be low-
ered when rolling products of ®12 mm, ®14
mm, ®16 mm, ®18 mm and ®20 mm. As a
result, resources are saved, and carbon
emissions are reduced.

Reheating-free direct
rolling technology

This technology makes direct rolling possi-
ble without a reheating furnace, and there-
by reduces energy consumption as well as
CO, emission.

Top-crossing heavy-
duty modular rollin
mills of ®265 and ®330

The mills are designed and developed spe-
cially for TMCP of high-speed bar.

It features lower energy consumption and idle
power due to MV/LV motor driving and short
transmission chains, flexible pass design for
different steel grades, easy maintenance and
less spare part inventory because of identi-
cal roll cassettes and bevel gearboxes for all
stands.

The ®330modular mills have been applied in a
high-speed bar rolling line, a bar and wire rod
production line and a twin high-speed bar roll-
ing line, all for the first time in China.

Steel delivery system
and cooling bed of dou-
ble high-speed bar line

They fill the domestic gap of technology and
equipment, enabling an annual output of 1.6
million tons of bars.

It ensures the smooth delivery of rolling
stocks and the direct rolling rate.

Combining continuous casting and rolling, the
technology simplifies the process flow, higher
production capacity, lower production costs,
and realizing a smart production mode with
less labor.

Tang Fagi, Deputy GM of Sinosteel MECC and
the person-in-charge of the technologies, ex-
presses his pleasure and expectation:

“I feel honored and excited to win the award.
It is a recognition to the whole R&D team,
encouraging us to keep on technological in-
novation and provide customers with green
manufacturing and solutions.”

& HONORS
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Ell Thank you so much for sitting down

with us for the interview and congratulations
on winning the award. What do you believe is
the most crucial factor?

MHEEN The steel market is undergoing a

AWARDS
& HONORS

research and development, and the critical role
of technological innovation in the entire process.

! :
1
rapid transformation, and Sinosteel MECC has - !f ﬁ ’1 v
had the foresight to provide solutions that help ¥ - l? ;
We had a chance to sit down with Mr. Tan i - i I’
9 steelmakers to meet the multitude of goals es b f F FI I
Faqi, Deputy GM of Sinoteel MECC for a tablished by the government. We are immense- s P A
short interview on the past, present and ly proud to have been honored with an award, ‘
future of the award-wining technology. made possible by our commitment to long-term |
i
i
|
!

China’s steel industry is renowned for its high
overall efficiency, boasting top-tier perfor-
mance in terms of investment, infrastructure,
operation and labor. This, combined with a
steady and robust demand for steel products,
has enabled the industry to grow exponentially,
with the country’'s crude steel output soaring
from 100 million tons in 1996 to an astonish-
ing 1.06 billion tons in 2020, accounting for an
impressive 57% of the world'’s total production.

In 2014, with the new national standard for rebar
in draft, Sinosteel MECC seized the opportunity
and concluded that a steel plant had to adopt
micro-alloying process to inhibit grain growth
and precipitation strengthening, enabling them
to produce rebar with increased strength that
Tang Fagqi, 4 meets the requirements. However, this process
Deputy GM of Sinosteel MECC would incur extra costs. Thus, our goal was to
help our clients meet the requirements of the
new national standard, while at the same time
improve product performance without raising

Yy expenditure. To achieve this, we established an

O O R&D team to tackle these issues.
Sinosteel MECC's high-efficiency long Throughout the whole process, we consistently
product rolling technology precisely meets merged engineering technology with produc-
; o tion operations in order to cut down produc-
the varied needs of customers, providing tion costs and to develop our own technology
smooth updates, improved product and equioment. Even though the new national

standard wasn't officially released until 2018,

performance, increased rolling speed and we held fast to our objectives, and amassed

output, as well as cost savings. engineering expertise by participating in over-
seas rolling projects (such as the two twin
O O high-speed bar production lines of Tosyali in -
v Algeria).
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Our efforts have not been in vain. We could not
have earned this honor without the encourage-
ment of Chairman Lu. Not only did he lead us in
the right direction, but he also kept us motivat-
ed with his words: “Our principle is to strive for
technological innovation and leadership, while
reducing production costs and carbon emis-
sions in the process.”

As a result of its efforts, Sinosteel MECC has
developed a hot rolling mill and water cooling
device that are specifically designed for the
TMCP rebar manufacturing process. These
solutions offer excellent control of the rolling
and cooling processes, high-speed delivery
systems, single-drive modular rolling mills,
and flexible water-cooling. The technology and
equipment developed are not only up to the
standards of the new Chinese standard, but
also have the ability to refine grain size and
improve product performance while reducing
both production costs and energy consump-
tion due to the lack of V and Nb and the min-
imal amount of Mn alloy used.

The sophisticated high-stiffness modular roll-
ing mills, comprising RVYM230, RVYM265, RVYM290,
RVM310, RVYM330 and RVYM370, allow for cost-ef-
fective TMCP rolling of ®32.0 mm rebars. Inter-
changeable bevel gear boxes, roll cassettes and
other critical components in the front and rear
units ensure the equipment is highly accurate and
efficient, and produces high yields at low costs.

EE Was it challenging to introduce this
revolutionary technology to the customer?
How has the market developed since then?

fily H  The pioneering Liuzhou Iron&Steel
was the first customer to trust in our proprietary
technology and contracted us for the double high-
speed bar rolling project. This project consists of
two bar lines, two high-speed lines and three high-
speed wire rod lines in parallel. With a staggering
annual productivity of 5.8 million tons, it is the first
time ever in the metallurgical industry that seven
lines were constructed simultaneously. The proj-
ect went live at the end of 2020 and each line has
been running smoothly and efficiently since then.
For example, the maximum rolling speed of the
6.0 mm line reaches 110 m/s, that of the ®8.0
mm coiled bar 95 m/s, and that of the $10.0 mm
coiled bar 70.5 m/s. Sinosteel MECC's innovative
technology has been successfully verified, deliv-
ering impressive results in the rolling of bars, high-
speed bars and high-speed wire rod.

With years of innovation and research, our tech-
nology is now mature and able to meet the de-
mands of steelmakers. Having implemented Liu-
zhou Steel's project with great success, we have
since received orders from Valin Steel, Shenglong
Metallurgical, Jianlong Xilin Steel, HBIS Tangyin
Steel, Taixin Steel and more. By drawing on the
experience of these projects, we continue to re-
fine our RED, such as creating larger and more
varied models to cater to the needs of different
users. From accuracy to interchangeability and
versatility, our comprehensive range of modular
rolling mills covers a wide range of specifications
up to ®32mm. Take the RVM330 modular mill for
instance; it has been used in high-speed bar, wire
rod and bar, and high-speed wire rod lines with re-
markable stability, without any damage to the roll
cassette, bevel gear box or roll ring.

The market is changing at an unprecedented rate,
and Sinosteel MECC is rising to the challenge by
constantly innovating its technology. Our R&D
team has carried out extensive research and
studies to gain a thorough understanding of how
our technology and equipment performed across
a range of projects. These studies encompass
temperature range, cumulative deformation, de-
formation rate, and cooling temperature.

EE What benefits can steel companies
expect to gain by implementing this technol-

ogy?

i H Sinosteel MECC is an industry lead-
er in engineering solutions, committed to pro-
viding our customers with comprehensive ser-
vices that help tackle problems and drive value.
Our proprietary rolling technology boasts one
of the key advantages of cost-effectiveness.

The technology can effectively control grain
size and improve the strength of the reinforc-
ing bars, thus allowing for a reduction in alloy
additions and costs. By rolling HRB40OE prod-
ucts, V, Nb and other alloying elements can be
eliminated, while the Mn content can be low-
ered in the wire rods with diameters of ®12
mm, @14 mm, ®16 mm, P18 mm and ®20mm.
Furthermore, the billet can be directly fed into
the rolling line without pre-heating in the fur-
nace, thus saving energy and reducing CO?2
emissions. It is estimated that this could lead
to a reduction of about 100 yuan per ton of
steel, representing a significant cost savings.

EE Has the technology made any signifi-
cant advances since it became widely adopt-
ed in China?

- H Sinosteel MECC's high-efficiency long
product rolling technology precisely meets the
varied needs of customers, providing smooth up-
dates, improved product performance, increased
rolling speed and output, as well as cost savings.
Over the past 5 years, we have signed 46 long
product rolling lines, with a total capacity of 59.5
million tons. The projects carried out for Liuzhou
Iron&Steel, Valin Steel, Fujian Sansteel, Jianlong

& HONORS

and other customers have operated smooth-
ly, with higher efficiency and a shorter period to
reach production. We are proud of these collab-
orations, which have strengthened the partner-
ship between us and our customers. We are also
thankful that customers put their trust in us to
provide the right solution in terms of technologies
to help them achieve their business goals.

As part of our R&D's philosophy, we always
collect feedback from clients and actual per-
formance indicators from our projects. Our
clients’ satisfaction further confirms that
we have the capability to offer them the best
solution. Additionally, we also draw valuable in-
sights and inspirations from our clients.

Managing innovation is never an easy task; it
requires creativity and taking risks. We must
strive to push beyond our comfort zones, keep
trying, and be prepared to learn from any failed
attempts. The successes we have achieved will
provide a strong foundation for us to make fur-
ther progress. Our research and development
efforts must never cease.

BB What are the future directions for this
technology?

i M Sinosteel MECC has initiated an R&D
program referred to as “5M" (SM—Modular Mill
Manufacturing Metals to 500 MPA-Strong),
which is dedicated to producing HRB500 at
reduced costs. Through the application and
verification of certain technologies, significant
results have been achieved thus far.

If we can use our self-developed technology
to produce HRBS50O at lower costs, we will be
able to aid the steel industry in transitioning
from HRB400 to HRB500 on a massive scale.
This would result in a saving of more than 10%
of steel, 30 million tons of construction steel,
and around 50 million tons of iron ore, thus
significantly reducing resource consumption
and carbon emissions. This is the path we are
taking and our new objective. We are commit-
ted to helping steel companies both domesti-
cally and internationally produce rebars with
the desired product quality, lower costs and
lower carbon emissions.
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EE Sinosteel MECC i Sinosteel MECC

Included in ENR Lists 2022 Wins 13 Industry Awards

ENREEErrrrrrrerml e [op 250 List mm Z Z

The result of 2022 Metallurgical Engineering
Survey and Design Achievement Evaluation shows
that thirteen projects submitted by Sinosteel MECC

EHIMA BTATE COMSTRRRCTION

L EilRecehel

= e (0 ELEL 1 win awards.
On AUQUSt 241 2022: ?ﬁf‘ﬁ:ﬂ E: :':Z RIS Ell Blast furnace
both of the “Top 250 e ST = M R R upgrading project
International Contrac- [ e —'?'..,"i.."j = OEEEE of Tangshan |
tors" and “Top 250 i BRI R J
Global Contractors"” e e R IR S Bl 2x480m’ sintering
lists were released by | EEoee—— EEEE O project of SDIS Laiwu
America’s Engineering B EE‘ B BPSORE IR Bl Double high-speed
News Record(ENR). e rteee— SRR bar line of Valin LY Steel
i“*fﬁf:, g :L s sl v s Bl High-speed bar and

wire rod rolling project of
at Fangchenggang Steel
Base

Sinosteel MECC ranks
152™ and 133"
respectively by virtue
of its outstanding
performance in the
field of engineering

Bl 4mtpa traveling
grate pelletizing
project in Algeria

construction.

The awards are presented once a year, aim-
ing to promote the high-quality development
of the metallurgical construction industry,
advance technological innovation in engi-
neering survey and design. Since 2011, Si-
nosteel MECC has been on the list for many
years since its first application in 2011, and
this year witnesses a breakthrough in both
the number and level of the awards.

As the rule requests, “Those apply for the
first prize shall have outstanding achieve-
ments in technological innovation of great
significance. Its main technical achieve-
ments should reach the leading level of sim-
ilar projects in the metallurgical industry,
reaching or approaching the international
level of the same period.” The awards won by
Sinosteel MECC give the credit to its devo-

tion to and persistence on innovation.  EEEE
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Taking the l.4mtpa high-speed bar rolling
line of Valin LY Steel as an example, this proj-
ect marks China’s first twin high-speed pro-
duction project employing Sinosteel MECC's
self-developed technology and equipment.
Since its commissioning in June 2020, the
equipment has been running stably with a low
failure rate, with a maximum rolling speed of
45m/s and a stable speed of 40m/s. Various
indicators have reached an advanced level in
China.

Sinosteel MECC's patented technologies,
which include traveling pelletizing and high-ef-
ficiency long product rolling, have been widely
applied at home and abroad, assisting more
steel makers in building low-cost, high-yield
and superior-quality production lines.

Double high-speed
bar line of Valin LY Steel

Bl Raw material stock yard of the Indus-

trial Upgrading and Technology Transforma-

tion Project of Guangxi Shenglong

Bl Raw material plant of the Tai'an
Special Construction Steel Project
of Shiheng Special Steel

Bl 2x265m?’ Sintering project of Tai'an
Special Construction Steel Project of
Shiheng Special Steel

Bl Sintering & waste heat utilization Works
of the Capacity Replacement & Upgrading
Project of Shanxi Jinan Steel Sintering
Project of the Industrial Upgrading and
Technology Transformation Project of
Guangxi Shenglong

Bl 230m?’Sintering Project of
Delong Steel Bar rolling line project
at Fangchenggang Steel Base

& HONORS

Self-developed Technology
of Sinosteel Tiancheng
Granted Single-champion Product

<10mg/m?

emission concentration

~ 40y

energy consumption

3,916ty

CO, emissions

In December 2022, the Ministry of Industry and
Information Technology and the China Federation of
Industrial Economics unveiled the seventh batch
of single-champion enterprises/products of the
manufacturing industry. Sinosteel Tiancheng's
proprietary “PM2.5 pre-charged fine particle control
technology and equipment for Industrial Flue Gas
Multipollutant” was rated a single-champion product.

The manufacturing industry's single cham-
pions, which include both single-champion
enterprises and products, are those that
have long engaged in specific market seg-
ments, have world-class production tech-
nology or process, and are ranked among the
best globally in terms of market share. These
top Chinese manufacturing enterprises rep-
resent the highest level of development and
the greatest market strength.

As a cutting-edge technology for ultra-low
emissions of furnace/Kiln flue gas in the steel
industry, and featuring outstanding effects
in multipollutant control, carbon reduction
and energy saving, Sinosteel Tiancheng's
technology has been applied in more than 20
large and medium-sized steel enterprises.

Sinosteel Tiancheng has developed the tech-
nology and the pre-charged bag filter based
on the National 863 Program R&D Program.
Its RED achievement made its debut in the
flue gas cleaning system for the 180t con-
verter of Ansteel, helping to reduce the par-
ticulate matter emission concentration to
less than 10 mg/m?3. Meanwhile, it can also
reduce energy consumption by 40%, and
CO, emission by 3,516 tons per year. Reach-
ing the state-of-the-art level, the technolo-
gy features high cleaning efficiency, energy
conservation and carbon reduction.
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» Sinosteel MECC Promotes the
Full Equipment Installation of
Tosyali's 1,800mm Hot-strip :a >
Rolling Project in Algeria <§ Twin High-Speed Bar Project
< of Taixin Steel in Operation
<] . .
O e Kinde G 6 | Sinosteel MECC Completed a Sinter Plant,
for Tosyali in Algeria E?gegndear'lf\’crglde:cl?i% Irhgher Efficiency and

8| New Practice by Self-developed Technolo-
0y-Sinosteel Tiancheng as Green Promoter

9/ Sinosteel MECC Upgraded
950mm Hot Rolling Line for Tosyali

10| Reached Design Capacity upon Operation:
Sinosteel MECC Handed over Sintering
and BF Projects to Tiangang Steel

11| Sinosteel Tiancheng's Independent
TechnologyHelps Control VOCs in the Closed
Decokingfor Delayed Coking Units

‘ 12 Smart Security “Guard"; Sinosteel SEPRI

Built Integrated Management and Control
System for Safety, Environmental Protec-
tion,and Emergency

S10d[0dd

LHDIN1OdS
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izing Plant and a Bar Rolling Line to to our customers, for whom we strive to provide the best service.

*ﬁ RN Our motto, ‘Beyond Expectations’ reflects our commitment

Kunming Steel We prioritize projects of all sizes, drawing on the expertise of our engi-

neers, construction professionals, schedulers, document managers and

> risk managers. This approach enables us to complete even the most com-
B A Milestone in Indian Market: Si- plex projects with success, even under the most challenging conditions.

nosteel MECC Completed the First
100,000 m® Dry Rubber Seal Gas
Holders for BF and LD Gas I

$ New Client: Kardemir
No. 4 BF Started Running
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Sinosteel MECC Promotes the Full
Equipment Installation of Tosyali's

1,800mm Hot-strip Rolling Project in Algeria

On December 30, 2022, the first hoisting of the steel
structure of the main rolling line of Tosyali's 1,800 mm
hot rolling project in Algeria, under the EPC contract
awarded by Sinosteel MECC, was successfully completed
in one go. The hoisting was accomplished seamlessly with
the reheating furnace components being lifted effortlessly
one by one. The successful hoisting signifies the com-
mencement of the complete equipment installation.

260

Steel structure
installation of
rolling area

Ay

53,734m3

Concrete pouring

1800mn

Hot Rolling Project

3.9

Annual production

| he 1800mm hot rolling project is

an essential part of Tosyali's fourth-
phase DRI+EAF integrated steel plant,
with an annual production capacity
planned at 3.5 million tons and adop-
tion of digital design.

The project commenced construction
at the end of April 2022, and the team
of Sinosteel MECC overcame adverse
weather conditions such as heavy rain
and sandstorms lasting more than ten
days, maintaining high spirits, strict
control over construction safety and
quality, and steady progress in on-site
execution. So far, 63,734m* of con-
crete pouring has been completed,
and the overall steel structure instal-
lation of the rolling area is estimated
at 260 tons. The structural slabs (at
the #0.000 level ) for reheating fur-
nace and main rolling line are current-
ly under construction.

Site construction
proceeds

i
)i
7,
i.
|

-
~ i

Y
L

I ‘h.'-iq

— 59

Project began site
construction

BIM drawing
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The 1st of its Kind: Sinosteel MECC
Built a 4mtpa Beneficiation Plant
for Tosyali in Algeria

At the end of 2018, the 2.3mtpa steel complex of
Tosyali in Algeria constructed by Sinosteel MECC on
an EPC basis was put into operation. The short-process
green integrated steel plant which features large scale,
leading technologies, green and low-carbon production,

continuously produces high-quality products and provides

a strong guarantee for the infrastructure of Algeria and
its surrounding areas. To further complete the industrial
chain, Tosyali planned to build a beneficiation plant.
Based on long-lasting cooperation and strong general
contracting capabilities, Sinosteel MECC was awarded

the order in 2019.

2018

2.3mtpa

Ay

steel complex
In Operation

2022

Anipa

beneficiation plant

With theroaring of machines

and the operation of various equipment,
a whole new 4mpta beneficiation plant
went alive on April 24, 2022. marking
the very first of its kind in Algeria.

Sinosteel MECC has optimized its pel-
let production process to enhance
quality and reduce procurement
costs. The company employs mag-
netic ore grinding and selection to im-
prove quality, while using the grinding
method without selection for hema-
tite to adapt to various raw materials.
Additionally, For the beneficiation and
tailings sections, Sinosteel MECC has
respectively implemented concentra-
tion and plate-and-frame filtration
technology, enhancing concentrate
grade and reducing silicon content.
After being refined and finely ground
in the beneficiation plant, various raw
materials with stable quality can be
provided for pellets to satisfy DRI
production.

The reduction of silicon content min-
imizes impurity issues and reduces
steel slag in subsequent ironmaking
processes, resulting in energy and
cost savings.

The 4mtpa iron concentrate regrind-
ing and re-selection plant, construct-
ed by Sinosteel MECC, has deep
processing and grade improvement

/S
OO
The plant enables the production
of concentrate fines for pellets
suitable for DRI production by
directly grinding coarse-grained
and high-grade lateritic ore, or by
improving low-grade magnetite by
means of fine grinding and magnet-
ic separation.

OO
v 7

capabilities that provide assurance for
the stable operation of subsequent
pellets and DRI production, while also
addressing raw material sourcing is-
sues for customers.

The plant enables the production of
concentrate fines for pellets suitable
for DRI production by directly grinding
coarse-grained and high-grade lat-
eritic ore, or by improving low-grade
magnetite by means of fine grinding
and magnetic separation. This inno-
vative process allows Tosyali to select
and process low-grade ores, resulting
in a more stable production process.
In fact, the operation of this state-
of-the-art beneficiation plant has en-
abled Tosyali to reduce its reliance on
imported raw materials, which had be-
come a challenge due to a shortage of
supply, particularly in the current in-
ternational climate. As a result, Tosya-
li's production capacity has increased,
and the quality of its iron concentrate
has improved, positioning the compa-
ny for sustained success in the mar-
ketplace.

Despite the numerous challenges posed
by the pandemic, the Sinosteel MECC
team demonstrated unparalleled pro-
fessionalism and dedication throughout

the project’'s execution. They success-
fully navigated the obstacles associated
with personnel dispatching, equipment
manufacturing and installation, and ma-
terial transportation, ensuring the time-
ly completion of the project. An execu-
tive from Tosyali expressed their sincere
appreciation for the team’'s exceptional
performance, stating,

s
OO
Your unwavering commitment
and resilience in the face
of the pandemic is a testament
fo the exceptional responsibility

and capability of Sinosteel MECC.
We are truly grateful for your outstanding work.

OO
v 7
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Twin High-Speed Bar Project
of Taixin Steel in Operation

As one enters the twin high-speed bar production line
of Taixin Steel, the first thing that catches the attention
is the rumbling sound of huge production machines,
followed by an unending flow of steel bars produced
through the reheating furnace, roughing mills, intermediate
mills and finishing mills. The twin high-speed bar project
was put into use on December 10, 2022, marking a signi-
ficant milestone in the collaboration between Sinosteel
MECC and Taixin Steel. The project has successfully
addressed the challenges faced by traditional high-speed

bar production lines, such as limited product specification,

weak rolling capacity, and low rolling speed.

s/

OO

Sinosteel MECC applies the
most advanced technology
and equipment to the project
fo help the customer enrich
the product line, achieve
transformation and upgrading,
and enhance competitiveness.

OO
77

A aw

E stablished in July 2003, Taixin

Steel has emerged as a leading green
and eco-friendly steel enterprise that
primarily deals with the manufacturing
& distribution of deformed bars for
construction & high-quality steel bars.
Capitalizing on the opportunity of pro-
duct transformation and upgrading,
Sinosteel MECC has recentlyinked an EP
contract with Taixin Steel in early 2022.

The contract entails the establish-
ment of a 1.5mtpa twin high-speed bar
production line, with Sinosteel MECC
taking on the responsibility of project
design and core equipment supply,
along with the provision of the entire
production line's technology. This en-
sures that the equipment deployed
throughout the production line is not
only state-of-the-art but also com-
prehensive and cost-effective.

The project adopts the advanced “SM”
TMCP rolling technology, which boasts
independent  intellectual  property

rights of Sinosteel MECC. It encom-
passes the use of 330mm heavy-duty
modular mill stands, the core rolling
mill equipment, and key water-cooling
equipment. This entire production line
is characterized by its ability to reduce
alloy usage, accurately control nega-
tive deviation, improve rolling rate, and
reduce production costs. These ad-
vantages translate into a multi-dimen-
sional upgrading for the customer,
enabling them to stay ahead of the
competition.

In contrast to traditional slit-rolling
techniques used for deformed bars,
the project offers precise control over
negative, resulting in a notable 0.5%
increase in overall yield.

ECOTL BT

No vanadium (V), niobium (Nb) or tita-
nium (Ti) is needed for rolling HRB40OE.
The manganese content is controlled
within 0.95% and 1.25% respectively
for steel of ®12 mm and ®25 mm.

The rolling mill boasts a maximum
designspeed of 60m/s,, while the high-
speed charging system can reach
50 m/s, with a guaranteed maximum
speed of 42 m/s.

At/j/yé/ﬁfége

The entire production line's cost has
been greatly decreased to attain ac-
tual cost reduction and enhance effi-
ciency for the customer.

In the high-speed area of the produc-
tion line, the modular rolling mill has
been implemented using the “2 + 4”
process layout. This involves six sets
of 330 mm modular mills, which have
improved the quality and precision
of the products while simultaneously
reducing costs for the customer.

® It is specifically developed for the TMCP
rolling process for high-speed wire rods and bars.

®* TMCP rolling is carried out at a
relatively low temperature of 750 °C.

® The maximum speed for high-speed wire rod is
120 m/s, whereas for high-speed bar, it is 60 m/s.

* Medium and low voltage motors are utilized for driving
purposes. The adoption of a low voltage power supply
has resulted in a reduction of electrical investment.

® The implementation of a short transmission chain
design can significantly reduce energy consumption
and eliminate no-load power.

® The pass is designed with flexibility to accommodate
various grades of steel, and requires fewer spare roll
rings that are replaced only in pairs.

The innovative approach of Sinosteel
MECC is evident in their development
of the “modularization” concept, ><

which has overturned the traditional FM

train with centralized transmission, and
hasresultedinamore efficientand cost-
effective process for the customer. m m

Currently, the production line is main- Modular mills

taining stable production. Liu Shen, | ... .
Deputy General Manager of Taixin
Steel, said, “With the twin high-speed

bar project going alive, it can not only + h ¥
reduce carbon emissions and improve n

the quality of products, but also great-

ly expands the variety and specifica-
tions of our products. The new produc- | ---oocoovvviieiiin. .
tion line is expected to increase annual
sales by 2 billion yuan, generate nearly
200 million yuan in profits and taxes, E
and create more than 200 jobs.”
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/" The high-efficiency TMCP technology independentiy developed by Sinosteel MECC can greatly redice
QO tre alloy content while meeting the product performance, improve the product performance, enhance OO
the automation level, and redluce the production cost for customers. > >
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From nothing to something: Sinosteel
Handed over a Traveling Grate Pelletizing
Plant and a Bar Rolling Line to Kunming Steel

Kunming Steel is committed to pursuing environ-
mentally sustainable and efficient development.

As part of this mission

, the company intends to establish

a top-tier steel production facility, which will incorporate

an 800,000 t/a bar rol

ling line and 2.6mtpa traveling

grate pelletizing plant, all contracted by Sinosteel MECC

as the EPC contractor.

45people

On-duty operators
per shift

-25%

Operators reduction

> A

Successful upgrade
of the bar production line

i | he bar project primarily focuses

on producing 25mm-50mm ribbed
bars and round bars. Sinosteel MECC
has undertaken a visionary approach
by reserving transformation space
for superior and special steel produc-
tion while simultaneously ensuring
the production of deformed steel.
This approach guarantees that the
production line can roll and manu-
facture superior and special steel
grades such as alloy structural steel,
wear-resistant steel, gear steel, tita-
nium and titanium alloy.

In the project, we have adopted ad-
vanced and mature production tech-
nology and equipment to ensure high

production efficiency, excellent per-
formance, and low energy consump-
tion of the rolling line. Our bipolar con-
trolled rolling and cooling technology
and equipment, which are exclusively
owned by Sinosteel MECC, have sig-
nificantly improved the product grain
size by two grades. We have canceled
or reduced the use of expensive mi-
croalloy elements such as vanadium,
niobium and titanium, and have re-
duced the consumption of manga-
nese alloy, resulting in cost savings
for our customers. Sinosteel MECC is
committed to maintaining ultra-low
emission standards and adopting hot
charging and hot delivery technology
to achieve clean construction, sus-
tainable production, energy conser-
vation and consumption reduction.
We source all our billets from contin-
uous casters, and when rolling steel
for construction, we use roller hot
delivery and hot charging technology.
This ensures that the billets are deliv-
ered individually and at a faster pace,
resulting in higher and more uniform
billet temperatures. Conversely, for
other steel grades, we employ cold
billet feeding, which seamlessly con-

Integrating cutting-edge technologies
such as loT and artificial intelligence
into the control and management
of steel rolling production.

Also constructing a steel rolling
centralized control center
fo enable our customers
fo achieve integrated control
and intelligent monitoring
of the production process.

OO
77

nects with steelmaking, saves energy,
and reduces consumption. The head
of the Sinosteel MECC team said, “we
are integrating cutting-edge technolo-
gies such as the Internet of Things and
artificial intelligence into the control
and management of steel rolling pro-
duction. We are also constructing a
steel rolling centralized control center
to enable our customers to achieve in-
tegrated control and intelligent moni-
toring of the production process.” Data
shows that the number of on-duty op-
erators required for the rod project is
approximately 45 operators per shift,
areduction of 25% compared to tradi-
tional similar projects.

The construction was officially com-
menced on December 21, 2020, and
the hot commissioning was conducted
ondJanuary 13, 2022. At the completion
of the project, Smm hot-rolled ribbed
steel bar were placed on the cooling
bed, and the size of the steel bar met
the requirements of GB/T1499.2-2018
national standard. The production line
has been operating steadily, and it
has filled the gap for Kunming Steel
in terms of hot-rolled ribbed steel
bars of 25 mm and above. Also, it suc-
cessfully optimized the product mix,
enhanced the product image, and
boosted market competitiveness.
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From nothing to something: Sinosteel
Handed over a Traveling Grate Pelletizing
Plant and a Bar Rolling Line to Kunming Steel

AVA
VAV

Birdview
of the pellet plant

* Dust concentration
of environmental
bag filter

=10 mg/m?.

» =

The First traveling grate
pelletizing plant

S inosteel MECC has recently

* Drum turning index

(+6.3 mm) = 92%,

wear resistance index

(- 0.5 mm) < 4.5%,

grain size of 8-16 mm = 92%,
grain size below 5 mm =< 3%.

% .
/ completed the construction of a
% 2.6 mtpa traveling grate pelletizing
% project, by utilizing the self-devel- the use of solar lighting facilities, and The company has already sucess-
é oped technology and equipment, all | enhance the utilization of renewable fully built 17 TGP production
/ of which have been manufactured in resources. lines both at home and abroad;
Z China. This green metallurgical tech- among these are:
” nology is a key component in improv- The project started operation on No-
ing the energy efficiency of tradi- | vember 25, 2022 at 11:06, and passed Projects in operation = - =
tional blast furnace ironmaking and the performance test on December ] -
achieving low carbon production. It | 23rd of the same year. B = : =
'l' offers significant advantages in re- a : i IEEE
y ducing pollution and carbon dioxide I I IIII! II !II HT i
emissions before entering the BF. By u B R T .
Pellet plant increasing the proportion of pellets in . [ iy
the BF charge from 10% to 50%, car- * Average daily output a : ;
bon reduction can reach nearly 10%. SRt tons:
f} The project incorporated state-of- and the ar.nblent temp.erature i
the-art process and environmental compressive strength is a
2 dust removal facilities that serve to =2,000IN: a
bolster our commitment to environ-
_ 0 mental preservation and mitigate Projects in progress:
/0 carbon emissions. * Operation rate 3
Carbon Reduction During the project execution, Sinos- a
teel MECC team effectively tackled >
the challenge of material and equip- —_
ment entry and exit due to the long
rainy season and the presence of dust
by using excavators for traction and . Te . Fe
dragging. The team also advocated
for green construction and tranporta-
tion, implementing various measures
to promote waste sorting, increase Zi‘ S E
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New Client; Kardemir
No. 4 BF Started Running

At 11:25 on November 25th, local time in Turkey, the
No.4 blast furnace major overhaul project of
Kardemir, contracted by Sinosteel MECC, successfully
finished hot commissioning. At 04:00 on November 26th,
the blast furnace produced its first iron, and all systems
are currently operating smoothly.

Appreciation
from Kardemir
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Sinosteel MECC Expanded
into new clients in Turkey,
providing high-quality technology
and project management services.

OO0
7 7

I ounded in 1937, Kardemir (full

name: Karabiik Demir Celik Sanayi
ve Ticaret A.S.) is Tiirkiye's sole man-
ufacturer of railway tracks. In late
2020, after multiple rounds of on-line
competition, Sinosteel MECC won the
bid for the EP project of overhauling
and upgrading Kardemir No. 1 blast
furnace. The project was a success,
with it being successfully ignited and
heated up on March 14, 2022 . In Sep-
tember, the customer released the
final acceptance certificate (FAC),
marking the successful conclusion
of the first collaboration between
the two parties. During the No.l blast
furnace overhaul project, Sinosteel
MECC team utilized the company’s
unique BF body overhaul technology,
designed the most rational furnace
profile, and achieved higher output,
longer life and more stable operation.

Following the successful completion of
the No.1 BF overhaul project, Kardemir
invited Sinosteel MECC to participate
in the No. 4 BF overhaul project. Ur-
gency in resuming production of the
No.4 BF and ensuring its safe and sta-
ble operation prompted Kardemir to
seek assistance. On April 1, the two

Py gy 11, 3937
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parties signed the EP contract for the
overhaul of No. 4 BF: Sinosteel MECC is
responsible for the overhaul of the BF
body, the supply of furnace refracto-
ry, furnace shell, cooling stave, tuyere
equipment and other key equipment,
as well as the subsequent equipment
installation and commissioning.

Sinosteel MECC team proactively
planned ahead, provided detailed pro-
posals to the customer, and delivered
accurate construction design draw-
ings in the shortest possible time. Ef-
ficient procurement and coordination
of various resources, coupled with the
reduction of lead time for key equip-
ment, and timely organization of ma-
rine shipments, ensured the supply of
high-quality equipment and materials.
Despite the challenges posed by the
pandemic, the team completed the
design and order placements with-
in a month of signing the contract,
demonstrating their commitment to
delivering timely and efficient service.

The high-quality and high-standard
professional abilities of Sinosteel
MECC have been highly recognized
by the customer, with the team main-
taining  effective  communication

throughout the project. The project
leader stated, “We are able to actively
respond and solve any questions the
customer may have in a timely man-
ner. This is also an important aspect
that ensures the steady progress of
the project” Thanks to the relentless
efforts of both parties, the No. 4 BF
was successfully ignited and heat-
ed up at 11:25 on November 25, and
hot metal being tapped at 4:00 am.
on November 26, and key indicators
meeting expectations. The head of
Kardermir ironmaking process sec-
tion expressed gratitude in a letter,
stating that “After nearly six months
of efforts, we were deeply impressed
by the professionalism, dedication,
responsibility and timely response to
site conditions displayed by Sinosteel
MECC. We highly appreciate the co-
operative spirit and on-site guidance
exhibited by the team™.

collaborating on-site




At 04:00

on November 26th,
the blast furnace
produced

its first iron,

with all systems

operating smoothly.
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site conditions displayed by Sinosteel MECC.
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Sinosteel MECC Completed a Sinter Plant, a BF
and Twin High Speed Wire Rod Line for Hongda,
Achieving Higher Efficiency and Greener Production

Shanxi Hongda Group celebrated the successful op-
eration of its Five Key Projects on October 18, 2022,
three of which were delivered by Sinosteel MECC on
EPC basis. These projects include a 220m?sinter plant,
a1,350m*BF and two 800,000 t/a high-speed wire rod

lines.

>

22 0m?

Sintering

600,000t/

high-speed wire rod

o]
MmNy

Sinter plant: incorporating
multiple leading technologies
and environmental-friendly
innovative processes into one

| he 220? sintering reduction and re-

placement upgrading project. It adopts
various innovative technologies such
as flue gas internal circulation, zero
emission of waste gas, and coordinat-
ed treatment of flue gas. Among them,
the flue gas internal circulation system
has a a circulation wind volume of 25%
of the main suction wind volume. The
zero emission technology realizes the
utilization of residual heat in a step-by-
step manner.

The coordinated treatment techno-
logy of main suction flue gas (coal
gangue power generation) can greatly
reduce pollutant emissions. The plant
is also equipped with an automated

detection and control system, which
enables the digitalization, integra-
tion, and visualization of the entire
process of production.

Construction of the project began
on August 23, 2021, after a successful
integrated test run on July 25, 2022,
the plant was officially put into oper-
ation on September 2, 2022. The plant

/S
Ole)

Sinosteel MECC will continue to
design multi-module produc-
tion automated management
systems for clients, and will
introduce a smart sintering

system with proprietary
intellectual property, providing
projects with a “smart brain.”

OO
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boasts an impressive annual output
of 2.93million tons of sinters and is
equipped with state-of-the-art tech-
nology, achieving exceptional techni-
cal and economic indicators that set
industry standards.

The energy consumption of the plant
is 44.52 kgce/t-s, reaching the ad-
vanced level in China. Moreover, the
plant’s pollutant emissions have been

significantly reduced, contributing to
environmentally friendly and sustain-
able production practices.

Moving forward, Sinosteel MECC will
continue to design multi-module pro-
duction automated management sys-
tems for clients, and will introduce a
smart sintering system with propri-
etary intellectual property, providing
projects with a “smart brain.”’

L T
. —
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29%

FGICS circulation
wind volume

0%

Zero Emission
Technology

a 220m? sinter

plant
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The BCRT also harnesses the
residual pressure and heaf of
blast furnace gas and con-
verts it info mechanical force
through a coaxial turbine

expander that directly drives
the shaft of the blower.
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Sinosteel MECC Completed a Sinter Plant, a BF
and Twin High Speed Wire Rod Line for Hongda,
Achieving Higher Efficiency and Greener Production
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World’'s second BCRT:
saves investment and
improves energy efficiency

| he 1,350m? BF, also built by Sino-

steel MECC on an EPC basis, adopts
a blower and energy recovery turbine
(BCRT) with both the turbine and mo-
tor located on the same axis, making
it the second of its kind in the world.

As the world's most complex multi-
machine unit, it seamlessly integrates
steam (via steam turbine), electricity
(via motor) and gas (via gas turbine
and air compressor) into a single sys-
tem, with coordinated actions and
centralized controls. The BCRT boasts
a steam turbine, a motor, and a tur-
bine that are all coaxial. In addition
to its primary function of blowing air
into the blast furnace, the BCRT also
harnesses the residual pressure and
heat of blast furnace gas and converts
it into mechanical force through a co-
axial turbine expander that directly
drives the shaft of the blower.

This innovative approach has not only
reduced motor output and aided pow-
er generation, but has also maximized
energy recovery, resulting in signifi-
cant improvements in energy utiliza-
tion rates, reduced investment costs,
and considerable economic benefits.

The BF top equalizing gas is fully re-
covered to further enhance energy
conservation and reduce emission.

The Sinoteel MECC team has devel-
oped a BF production and manage-
ment system featuring automatic
control, digital measurement and in-
telligent management. An intelligent
combustion system, which utilizes
the proportional extreme value meth-
od, has been implemented for the hot
blast stove to ensure optimal combus-
tion conditions are maintained for the
majority of the time.

The project commenced construction
on August 1, 2021, started up on Oc-
tober 6, 2022, produced hot metal on
October 7, 2022. The turbine unit was
put into operation on October 9, 2022,
followed by the steam turbine on Oc-
tober 18, 2022. At present, the project
is running smoothly.

3
¥,

Birdview of
the blast furnace

World's second BCRT |
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Rolling Mill Units

28

Mill Stands

Yield Rate for < 80%
Direct Rolling Rate

Sinosteel MECC Completed a Sinter Plant, a BF |
and Twin High Speed Wire Rod Line for Hongda,
Achieving Higher Efficiency and Greener Production |

AVAVA
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Twin high speed wire rod lines:
application of proprietary
technology and equipment

| he twin 800,000 t/a high speed

wire rod lines were constructed by Si-
nosteel MECC on an EPC basis. These
lines are currently the most advanced
in China and represent the first time
Hongda has adopted direct rolling
technology and TMCP technology.

The project produces round steel with
specifications ranging from ®5.5 mm
to @16 mm, as well as hot rolled ribbed
bars with specifications ranging from
®6mm to ®12 mm. Itincorporates sev-
eral mature and reliable technologies
and equipment from Sinosteel MECC,
all of which have independent intel-
lectual property rights. These include
direct rolling technology for continu-
ous casting billets, controlled rolling
and cooling technology, modular pre-
cision rolling, and an intelligent cen-
tralized control system, and seamless
rolling.

The entire production line consists of
five rolling mill units and a total of 28
mill stands. The use of modular rolling
mills, in combination with individual-
ly-driven sizing mills further enhanc-
es the project’'s efficiency and ener-
gy-saving effects.

It also utilizes a non-heating direct
rolling technology, which optimizes the
direct rolling path to ensure swift and
smooth billet delivery. Since its incep-
tion, the project has achieved a direct
rolling rate of over 80% and an approx-
imately 0.5% increase in yield rate.

Tang Faqi, Deputy GM
of Sinosteel MECC, delivered a speech
during the ceremony.

ECOTL BT

® The modular rolling mills and reducing have effectively
increased the utilization rate of rollers, while reducing
electricity consumption and roller wear.

® In addition, by controlling the rolling temperature and
deformation of each unit through the controlled water tank
before and after, the grain size can be refined, and the goal
of improving the strength of the steel can be achieved.
This eliminates the need to add alloys such as Mn,
and eliminates microalloys such as vanadium (V) and
niobium (Nb), thereby improving product performance
and reducing costs for customers.

® The project significantly reduces fuel consumption
in reheating furnaces, thereby reducing particulate
emissions and making the project more environmentally
friendly and low carbon.

® The electrical control system is well-designed, enabling
continuous & automated control, significantly reducing the
need for manual intervention & increasing productivity.

Construction started on July 1, 2021 ,
with Line A becoming operational on
August 10, 2022, and Line B becoming
operational on August 25, 2022. Since
their launch, both production lines
have maintained stable operation, and
their rolling speeds have received high
praise from customers.

2 For ®10mm:

the fastest rolling speed reaches
70m/s, while the stable rolling
speed is 65Sm/s.

2 For 8 mm:

the fastest rolling speed reaches
108m/s, while the stable rolling
speed is 98m/s.

BJ The fastest rolling cycle archived
is 40s, and the daily output reaches
6,000 tons.

During the commissioning ceremony,
Tang Fagqi, Deputy General Manager of
Sinosteel MECC, stated that, “ Since
Sinosteel EST and Hongda Group up-
graded to a strategic partnership in
2020, both parties have maintained
close communication and cooperation.
Sinosteel EST always adheres to the
concept of ‘Beyond Expectations’ and
has successfully completed the con-
struction tasks for various main pro-
cesses, making the customer’s process
flow more reasonable, equipment more
advanced, energy consumption lower,
and production more environmentally
friendly. We have delivered a high-stan-
dard, environmentally-friendly, and
high-quality engineering project, truly
fulfilling our promise that ‘choosing Si-
nosteel EST is choosing a reliable and
trusted partner”
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A Milestone in Indian Market: Sinosteel MECC
Completed the First 100,000 m* Dry Rubber

Seal Gas Holders for BF and LD Gas

In August 2022, a dry rubber seal gas holder,
constructed on an EPC basis by Sinosteel MECC,
was successfully put into operation at JSW Steel
Limited in India. Following the successful operation
of one 100,000 m* BF gas holder and one 100,000 m?
LD gas holder, Sinosteel MECC has set a new record
as the first Chinese enterprise to complete gas holders
for BF and LD Gas in India.

Ay

100,000m?

China-made dry rubber
seal gas holders

/S

OO

These gas holders
offer excellent per-
formance, simple
operation, stable
conditions and easy
maintenance.

OO
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J indal SAW Ltd., is the flagship

company of O.P. Jindal Group in In-
dia. The company is in a commanding
position in India’s tubular market,
being the undisputed leader with a
turnover in excess of USD 1.5 Billion.
It is one of the country’s largest pro-
ducers of Large Diameter Pipes ~-SAW
& SPIRAL, Seamless Tubes and Duc-
tile Iron Spun Pipes, which are wide-
ly used in the energy sector for the
transportation of oil & gas and water,
sewage etc.

Since the first contract in the Indian
market in 2005, Sinosteel MECC has
maintained a long-term and friend-
ly cooperation with JSW in India. The
projects that have been construct-
ed and put into production include
the JSW Salem 0.5mtpa heat recov-
ery coke oven project, the JSW Vi-
jayanagar 1.5mtpa and 1.9mtpa stamp
charging coke oven and by-prod-
uct recovery project, the JSW Dolvi
Imtpa, S5.5-meter stamp charging
coke oven and supporting 140t/h dry
quenching project, and the JSW Vi-
jayanagar 3mtpa, 6.25-meter stamp
charging coke oven and supporting 2

sets of 190t/h dry quenching project,
which is currently under construc-
tion. After successful cooperation in
multiple projects, Sinosteel MECC has
become a stable contractor and spare
parts supplier for JISW in India.

In March 2018, after intense com-
petition, Sinosteel MECC won the
EPC general contracting project for
the 100,000m® BF gas holder and
100,000m* LD gas holder for JSW
DOLVI, defeating several strong do-
mestic and foreign competitors. This
was also the first BF gas holder and
LD gas holder for JSW DOLVI. Recall-
ing the fierce bidding competition, the
project leader of Sinosteel MECC said,
“Although the customer requested the
use of membrane materials from Eu-
ropean manufacturers, we took a huge
risk and proposed the use of domes-
tically produced membranes. This not
only came from our realistic judgment
of our own capabilities, but also our
determination to promote domestic
design and manufacturing overseas.”

ECOTL BT

To achieve this, Sinosteel MECC pro-
vided a large number of detailed ex-
planatory documents and, through
patient communication and negotia-
tion, ultimately dispelled the custom-
er's doubts.

Both gas holders are China-made, and
feature energy-saving, large-capacity
designs with a single stage and a rub-
ber membrane seal. The membranes
used in the single stage are also pro-
duced domestically, marking the first
time this has been done. These gas
holders offer excellent performance,
simple operation, stable conditions
and easy maintenance. Compared to
thin oil sealed gas holders, they save
more than 50% on operating costs per
year and recycle gas energy to create
value. This dry rubber seal gas holder
technology is a well-deserved leader
and plays a crucial role in improving
production efficiency, enhancing en-
ergy conservation, and protecting the
environment.

20n

Membrane Height

Gas Holder
Lowered working
presssure

2 Membranes manufacturing with a membrane height of

20 meters, the 100,000 m3 gas holders are on at the upper limit
of single-stage membrane gas holder designs. This height not
only results in high production costs, but also places extremely
high demandes on the quality of the membranes.

B Working pressure and piston: The working pressure of

the gas holders is about 2,000 Pa, which is much lower than

the minimum working pressure of 3,000Pa in China.Reducing
working pressure presents a subversive challenge to the design
and subsequent operation system.Lower working pressure also
challenges the strength of piston. A lighter piston is required for
lower working pressure, but it must also be strong enough to
resist compression.Therefore, a balance must be found between

weight and strength.

However, the use of a dry rubber seal
gas holder also represents challenges,
particularly for a scale of 100,000 m?®.
After repeated research and metic-
ulous design, the project team of Si-
nosteel MECC and the manufacturing
plant worked together to effectively
solve the above challenges. The mem-
branes arrived on-site in August 2019
and have now been in operation for
three years, enduring the high tem-
peratures of India and maintaining a
good sealing state throughout. The
team leader said, “The stable operation
of gas holders is the best proof of Chi-
nese technology and quality.”

The project commenced construction
on November 6, 2018. On November
27, 2019, mechanical completion of gas
holder body was achieved, and pres-
sure tests proved successful. Despite
the impact of COVID-19, both parties
continued construction through re-
mote means and commissioned the
gas holders for trial operation. On Au-
gust 30, 2021, the BF gas holder was
put into operation, and, on August 13,
2022, the LD Converter gas holder was
put into operation. The gas holders
serve to stabilize the pressure and flow
rate of the gas pipeline network, laying
a solid foundation for the rational use
of energy throughout the plant.

Sinosteel MECC completed the
100,000m*® BF and LD converter gas
holder project with high quality and
on schedule, breaking the monopoly
of European companies in this field in
the Indian market. The project team
won the customer’s appreciation with
their high efficiency and flexible con-
struction organization and process.
The customer even awarded the proj-
ect team the "Best Safety Conscious

Employee” prize.
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Sinosteel MECC Upg

raded

950mm Hot Rolling Line for Tosyali

On April 7, 2022, Sinosteel MECC successfully com-
pleted the renovation and upgrade project for

the 950mm hot strip rolling line for Tosyali in Turkey,
and the customer representatives expressed their
great satisfaction with the results.

2.0

Entering Phase

PI®

Sinosteel MECC
successful handed
over the 950 mm hot
rolling line : Finishing
mill tands passed t
esting & hot commis-
sioning qualifications.
The reassembly of the
motors for roughing
mill, cold com-mis-
sioning of the whole
line complete and
ready for production
resumption.

Aty

I n November 2009, the 950mm hot
strip rolling project for Tosyali, which
was undertaken by Sinosteel MECC
as an EP contractor, was success-
fully hot commissioned, giving the
customer the first hot strip rolling
production line in Turkey. This was
the first complete hot strip rolling
project exported by China overseas,
and it has been running smoothly for
more than 10 years, entering into the
2.0 phase of the project. Sinosteel
MECC successfully won the bid for
the renovation and upgrade of the
project and signed contract for the
supply and on-site technical services
of the rough rolling lower roll DC
motor armature, R1, R2, F2, F6 main
transmission system expansion, and
the finishing mill bending and shifting
roll transformation.

> T

Replacement and upgrading
of roll bending and shifting
device of the finishing mill

The work roll bending and shifting de-
vice is commonly used in hot rolling
line to control and improve the strip
profile. As one of the core compo-
nents of the four-roller hot rolling mill,
its structural rationality has a crucial
impact on production pace, equip-
ment maintenance and product quality.
The bending and shifting device, which
is the core equipment in the FM train of
the hot rolling line, has no previous ex-
amples of renovation for hot rolling pro-
duction lines below 1000mm in China.
A new shifting structure and a special
fixing mode of roll bending block are ad-
opted for the new roll bending and shift-
ing device, which satisfies functional de-
mand of the customer and construction
standards. The specially designed fixed
block type bending and shifting struc-
ture boasts outstanding advantages.

B A simple structure, fewer fitting
surfaces, few wearing parts & good
overall stability, which are conducive
to the rolling of thin strips.

B Fewer spare parts & lower maintain
costs.

B Easier to achieve fully automatic
roll changing, reducing the time re-
quired for roll change.

B# The new structure of bending and
shifting device is located on the out-
side of the rolling mill, with better
working conditions & longer lifespan.

Expansion of
main drive system

The main drive cabinet in the original
electrical room has been in opera-
tion for over 10 years since the plant
was built. To avoid frequent equip-
ment breakdowns during the future
production, the customer selectively
replaced the main drive cabinet.
The newly expanded R1, R2, F2 and F6
main drive systems have the following
advantages:

B The new cabinet
has a higher power
rating compared to
the original cabinet,
and can support a
rated current of up
to 8,000 A.

B The new cabinet
uses heat pipe heat
dissipation technol-
ogy. which is more
advanced compared
to the traditional
aluminum heat sink
used in the original
cabinet, resulting in
better cooling per-
formance.

B The power unit
of the new cabinet
is designed with a
modular  structure,
resulting in a clear
layout and making
it easier to replace
power devices.

B8 The latest Sie-
mens 6RA80 con-
troller adopted.

ECOTL BT
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Replacement of DC motor
armature for the bottom
roll in the roughing mill

The armature of the DC motor for the
bottom roll in the rough rolling pro-
cess has been replaced with a new
one, which improves the production
process while ensuring smoother op-
eration and lower sparking at the com-
mutator. However, due to the weight of
a single armature being as heavy as
53 tons, lifting work is very difficult
and requires extended adjustment
to ensure safety. After installation,
the armature must be perfectly
matched with the original stator to en-
sure smooth motor operation.

B In the early morning of April 7,
the rolling was successfully complet-
ed in one go, and the renovation was
completed ahead of schedule.

The team of Sinosteel MECC
successtully handed over
the “Plus version” of the 950
mm hot rolling line to the
customer and received high
recognition and praised.

/7\‘ /"7\‘
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Reached Design Capacity upon Operation:
Sinosteel MECC Handed over Sintering
and BF Projects to Tiangang Steel

On October 27, 2022, Sinosteel MECC successfully

put into operation the 1,250m? BF of Tiangang United
Special Steel, reaching its design capacity. The day prior,
the 230m? sintering plant started operation and attained
its design capacity. A number of independent technol-
ogies were applied to further strengthen energy con-
servation and carbon reduction.

I B2 First application of oxygen-
enriched ignition technology

Oxygen-enriched ignition technology
7 The energy consumption is. applied for the first time,-and hot
of the sintering project air from the annular cooler is used

AT

. to preheat the BF stock house.
o ::‘as ?tt.a'hn.ed ;m _a(zvanced Additional technologies such as
OO evel within the industry hot-air sintering, 920mm super-thick
......................................... . material layer sintering process,
sintering waste heat recovery
e . In accordance with the principles of (SHRT process), variable frequency
BJ/ uz‘///z/ng /TIU/IL/,U/E’ energy conservation, environmental drive of fans, high efficiency sealing
féChﬂO/Og/@S, protection and low carbon emissions, of annular cooler, zero discharge
we can fur[-her the 2302 sintering project has achieved of annular cooler, and large flue
optimized process flow and layout, as waste heat recovery are all adopted
enhance e/_lergy well as advanced and reliable process, to strengthen the lnerqy con:er-
conservation and equipment and automatic control vation and carbon reduction effect
reduce carbon technologies, making the overall level of the project.
emissions of its technical equipment, as well as
’ its key technical and economic indif:a— The energy consumption of the
Q Q jcors, re.ach the aﬁvanced level of sim- sintering project has reached an
ilar projects in China. advanced level in the industry,
-l and the pollutant emissions have
met the ultra-low requirements
of environmental protection.

Sinosteel team praised
by the customer
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The BF has been upgraded
and numerous independent
technologies have been
implemented

The 1,250m® BF upgrading project,
completed on October 27, 2022, has
been upgraded with the implementa-
tion of numerous independent tech-
nologies. The system is operating
smoothly, with the main technical and
economic indicators and equipment
level reaching an advanced level com-
pared to similar projects in China. The
BF has been built based on the concept
of “green, low-carbon, and intelligent
development”, with the adoption of ad-
vanced smelting processes and tech-
nical equipment such as concentrate
charging, high blast temperature, high
top pressure, and oxygen-enriched
coal injection. This allows for the con-
struction of a safe, green, intelligent,
and efficient modern BF.

B3 Application of numerous independent technologies

Sinosteel MECC has successfully applied several of its patented
technologies, such as the “drying system of wet coke in coke bin", “full
recovery system of top equalizing gas”, and “top suction dedusting facilities
of cast house", to this blast furnace.

B3 Full recovery process of equalizing gas

A full recovery process for equalizing gas is adopted for the pressure
equalization of top hoppers and gas bleeding, leading to reduced dust
emissions from the top of the furnace and complete gas recovery.

An intelligent management
system acts as a “security
guard” for project construc-
tion

Sinosteel MECC project team has im-
plemented intelligent site manage-
ment in the construction process of
sintering and BF projects for the first
time.

The intelligent management system
enables 24/7 monitoring of the proj-
ect throughout the year, with videos
being transmitted directly to the proj-
ect department and the customer’s
engineering department for anytime
and anywhere viewing. Additionally,
the system is able to effectively de-
tect illegal operations and give timely
alerts, thereby significantly reduc-
ing the risk of safety incidents and
ensuring the safe completion of the
project.

The Sintering and BF projects were
both constructed on the former plant
site, which had been demolished. De-
spite the difficult tasks and tight
schedule, the project team from Si-
nosteel MECC rose to the challenge
and communicated with the cus-
tomer proactively, showcasing their
leading role in design and profession-
al project management. Executives
from Tiangang United Special Steel
expressed their gratitude to the proj-
ect team from Sinosteel MECC.

03 | Birdview of the blast 04

Intelligent manage-
furnace

ment system
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New Practice by Self-developed Technology:
Sinosteel Tiancheng as Green Promoter

In June, 2022, Sinosteel Tiancheng successfully completed

the construction of bag filters for the 4002 large-scale
sintering machine charge end of Laigang Yinshan, under
an EPC contract. The bag filter system operates stably
with particle concentration at the

outlet far lower than the ultra-low emission limit.

5mg/m3

Ay

600r,
-900r,

reduces energy
consumption and
carbon emissions.

| wo ESPs, installed in 2009 with a

design emission index of 50 mg/m?3,
had become inefficient in dedust-
ing due to aging and increasing rust
corrosion. This directly impacted the
normal operation of desulfurization
and denitration equipment and posed
a challenge in meeting stricter envi-
ronmental protection standards. To
address this problem, Laigang Yin-
shan and Sinosteel Tiancheng entered
into an EPC contract in March 2022,
authorizing Sinosteel Tiancheng to
demolish the two ESPs and build two
new bag filters (capacity of 2x144,000
m?3/h) to satisfy ultra-low emission re-
quirements, with the main exhaust fan
to be reused.

Sinosteel Tiancheng recently complet-
ed the second industrial practice of its
self-developed technology and equip-
ment. This technology is highly effi-
cient, and features low emissions, low
resistance and energy saving, as well
as stable, safe and reliable operation.
It enables ultra-low PM2.5 emissions
from the sintering machine, and also
prevents downstream desulfurization
and denitration equipment from scal-
ing and blocking, reduces wear on the
main exhaust fan, and minimizes the
frequency of sintering machine shut-
downs for maintenance. This allows for
stable ultra-low emissions from the
desulfurization and denitration sys-
tem, and helps the sintering machine
to maintain a higher yield and improve
both quality and efficiency.

Given the need to construct two bag
filters during the BF overhaul, nu-
merous works had to be completed
in a highly compressed timeline on
a limited site under tight conditions.
Compared to the southern region,
the lower local temperatures posed
additional challenges with regards

to the anti-condensation and anti-

corrosion of the filtering media, while
also resulting in highly unstable fume
conditions at the sintering machine
charge end and great fluctuations
of fume temperature. To prevent the
potential risks, Sinosteel Tiancheng
implemented preventive measures
in both technology and equipment to
ensure the safe and stable operation
of the system.

With a strong sense of responsibility,
Sinosteel Tiancheng completed the
design, manufacturing, installation,
and commissioning of the project in
the shortest time frame, achieving
the project target by May 25, 2022.
Currently, the bag filters are operating
stably and have succeeded in meeting
the main performance index.

Having been applied into the 3602
sintering machine of Xinyu Steel and
Laigang Yinshan, it has been prov-
en that the original technology and
equipment is capable of adapting to
both hot, cold, and damp environ-
ments.

v

B8 Emission concentration from filters is about 5 mg/Nm+>.

B Pressure difference between filter inlet and outlet ranges from 600Pa
to 900Pa.

B Its synchronization rate of 100% does not affect the sintering ma-
chine's production, and significantly reduces operating energy consump-

tion and carbon emissions.
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Sinosteel Tiancheng's Independent Technology
Helps Control VOCs in the Closed Decoking
for Delayed Coking Units of SINOPEC Qilu

The 1.4 million tonne per annum project at SINOPEC Qilu’s
refinery complex is a highly desirable location. Under
the guidance of Sinosteel Tiancheng, the transformation
and upgrading of the closed coke storage tank, intelligent
coke grabbing crane, waste gas collection and collabora-
tive treatment links have been implemented in order to
treat VOCs odors, sulfur and dust-containing waste gas
and protect the environment.

I n December 2021, Sinosteel Tian-
cheng and their partner signed a con-
tract for process package preparation
a4 and technology license, as well as a
QQ contract for key equipment supply.
The Sj/SlL(:’m’.S' stable | This marks the first cooperation be-
0p@fc7f[0l7 made tween the two parties. As part of the
. ! project, Sinosteel Tiancheng applied
pOSS/b/@ l’h/’OUgh their independently developed tech-
both d/g/z‘a//za- nology to transform the coke storage
tion and Sinosteel tank into an enclosed one, making use
: ' _ | of hydraulic decoking. This allowed
T/ancheng S paz‘enl‘ for the hot coke tf take a large
ed t@C/?ﬂO/Ogy and amount of water vapor and volatile
epuipment, greatly | gas away during discharge. The vola-
/mpro ved eff/'c/ency tile gas from the coke accumulated in

: . the open coke tank, and the openings
and Work/ng envi of cold coke water tank and the cut

Ay

ronment. coke water tank of the second delayed
QQ coking unit were all fugitive emis-
s sions, which posed a risk of pollution

to the atmosphere. The transforma-
tion into an enclosed tank addressed
these issues, ensuring emissions were
up to standard and tackling fugitive
emissions, volatilization, and odor of
harmful gases, thus creating a good
working environment for operators.

Sinosteel Tiancheng team optimized
and upgraded the process details ac-
cording to the actual situation:

B The transformed site composition is
evident in the increased safety of the workspace
due to the enclosing of decoking areas, remote
control of cranes and loading trucks. This has
significantly improved the working environment.

B Volatile Organic Compounds (VOCs)
can be effectively managed to ensure that the
emitted waste gas is purified and meets the es-
tablished emission standards, thereby providing
significant environmental benefits.

The project began on January 5, 2022,
and was completed on March 31. On
May 31, Sinosteel Tiancheng obtained
two sets of installation, supervision,
and inspection certificates for intel-
ligent overhead cranes. The opera-
tion results and data indicate that the
emission index is much lower than the
relevant national and local standards.
Furthermore, the fugitive emissions of
waste gas from the delayed coking unit
were successfully limited to H2S levels
no greater than 10ppm and particulate
matter no greater than 10mg/Nm?.

The system'’s stable operation, made
possible through the use of Sinosteel
Tiancheng's patented technology and
equipment, has earned high praise
from the customer for its improved
working environment, “The equipment
has been updated and the working en-
vironment has improved, making us
feel comfortable’

Such a control and collaborative
treatment technology for fugitive
emissions from the coke tanks of
delayed coking units signifies a
major advancement in VOCs con-
trol. It has been highly praised by
many customers, and has been in-
strumental in the operation of four
projects and the signing of five new
ones. It is of great significance for
promoting environmental protec-
tion, transforming towards green-
er and low-carbon production, and
making remarkable strides in pol-
lution and carbon reduction. The
technology was first applied at the
closed decoking and VOCs-laden
waste gas treatment project for the
delayed coking unit of Shandong
Wonfull in November 2021.
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Smart Security “Guard": Sinosteel SEPRI
Built Integrated Management and Control
System for Safety, Environmental Protection,

and Emergency

In November 2022, Sinosteel SEPRI successfully
established an integrated management and control
system for safety, environmental protection, and
emergency response in Gong'an County's chemical
park in Jingzhou City, Hubei Province. This system
is a smart safety fence, optimizing the performance of
the park's intelligent facilities.

NN\

A

governance.

Digitalized
smart security

S inosteel SEPRI has focused on the prevention and

resolution of major security risks, integrating isolated

islands of information through multi-system linkage with
access to monitoring data for safety, environmental pro-
tection, emergency and closed-off management. This has
enabled the park to benefit from intelligent monitoring,
early warning and governance through four functional

modules (i.e. intelligent safety, environmental protection,
emergency and closed-off management) and consequently
improved the level of safety and environmental protection

Utilizing the industrial Internet + dig-
ital twin platform, a 3D geographical
engine and 3D oblique photography,
a geographic information model of
the park is created. This model inte-
grates basic safety management, ma-
jor hazard safety management, dual
prevention mechanisms, special oper-
ation management and other applica-
tion systems. As a result, multi-form,
multi-mode, and multi-dimensional
visual monitoring and early warning,
statistical analysis and intelligent con-
trol and dispatch are achieved in re-
gard to the park’s basic information of
enterprises, risk zoning, major hazard
sources, hidden dangers, alarm distri-
bution, and special operations.

By utilizing informationized, visualized,
and highly efficient methods, the phy-
sical distance barrier between units is
eliminated, allowing forunified and cen-
tralized management of park security.
Through accessing the data of the in-
telligent management and control
platform for the safety risk of haz-
ardous chemical enterprises, as well
as collecting existing monitoring and
control data of major hazard sources,
this projectis aimed at solving the prob-
lem of unclear responsibilities of major
hazard sources, and difficulty in their
situation tracking and risk control.

» =

Life-cycle intelligent
environmental protection

By leveraging the big data of environ-
mental protection in the park, the en-
vironmental monitoring system can
be improved to facilitate closed-loop

management of the entire process,
from monitoring and identifying is-
sues to managing, analyzing causes
and resolving them.

The digital twin map highlights the
location and real-time status of vari-
ous monitoring points within the park,
with different icons representing
the different monitoring types. This
serves to visually display the status
and distribution of environmental
quality and pollution in the park.

The enhanced monitoring and ear-
ly warning system, with its proactive
emergency response, not only facili-
tates better decision-making for dai-
ly environmental management and
emergency disposal, but also boosts
efficiency in environmental remedi-
ation and controls pollution emis-
sions and comprehensive treatment
throughout the process.

—

Agile, fast and accurate
response to emergency

By leveraging big data-backed visual
management of safety, environmen-
tal protection and emergency in the
park, data is collected in a multi-di-
mensional, comprehensive manner
and the management dynamics are
presented in an intuitive, visual way.
This provides technical support in the
event of an accident, and assists the
park in responding to emergencies
swiftly, accurately and scientifically.
The upgraded intelligent emergency
response system is divided into two
statuses to facilitate targeted man-
agement.

Non-emergency monitoring and
warning, as well as emergency duty,
are essential to ensure accurate

submission and timely processing of
duty information to meet the emer-
gency command center's business
requirements. Digital management of
all emergency plans, resources, and
command systems at all levels are in
place so that in the event of an acci-
dent, the corresponding emergency
plans and response measures can be
quickly linked to the type and hazard
of the accident.

The second feature of this system is
“Emergency” Auxiliary Decision-Mak-
ing and Command & Dispatching. It
allows for one-button distribution
of command & dispatch information,
tracking & positioning of emergency
resources, and task tracking & feed-
back. Its resource demand analysis
model and accident analysis model
enable accident simulation analysis
and optimized resource allocation.

By constructing a secure manage-
ment system in the park, comprising
integrated checkpoints and high-al-
titude video surveillance, dynamic
monitoring of the entire process can
be achieved, providing standardiza-
tion and optimization of the flow of
people, goods, and vehicles. This will
effectively isolate regional security
risks and prevent external risks from
entering the area.

The system integrates panoramic
shooting with safety and environmen-
tal protection data, enabling the re-
al-time presentation of on-line mon-
itoring and early warning information
regarding safety and environmental
protection in parking areas for hazard-
ous chemical vehicles. The system is
designed to address the high dynamic
risks of operation and the difficulties
in managing hazardous chemical vehi-
cles during closed-off management.

/ /
OO0

The system is designed
to address the high dy-
namic risks of operation
and the difficulties in
managing hazardous

chemical vehicles during
closed-off management.
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Closed-off
management
to secure firm
firewall
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il The Integrated Management and Control System

for Safety, Environmental Protection and Emergency®
is a smart safety fence, optimizing the performance
I of the park’s intelligent facilities. I
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o Expectations will be high when
- exhibitions for the metal industry
op heir doors in Diisseldorf from
e 12 to 16, 2023, drawing interna-
onal experts from all over the world.
Sinosteel E&T looks ard to welco-
ming you at the bo"ﬁn Hall 5C15.

|

!
1

Sinosteel EST will
see you around at
METEC 2023 |

Find us at the heart
of the trade fair

METEC, held every four years together
with International Trade Fair for Foundry,
Foundry Technology and Melting Furnace
(GIFA), International Therm Process
Summit and NEWCAST Casting Trade
Fair, is the most influential and larg-
est international casting and met-
allurgy exhibition in the world. Un-
der the theme of The Bright World
of Metals, METEC 2023 emphasized
the concepts of intelligent manufac-
turing (industry 4.0), ecological metals,
sustainable development as well as the
integration of traditional industries with
new technologies and concepts, to keep
abreast with the times while being man-
kind oriented.
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METEC 2023 covers a total area of more
than 40,000 square meters and is expected
to bring together more than 2,000
exhibiting companies from 120 countries
and attract more than 78,000 profes-
sionals around the globe.

At our 180-square-meter stand, we pres-
ent our latest innovations and devel-
opments and will be discussing with our
guests solutions and suggestions on how
to deal with current challenges. Also this
time, in the “Leading Technology Talks",
best-practice solutions and insights on
carbon cutting will be shared by our spe-
cialists, covering both thin strip casting
and rolling as well as the hydrogen-
enriched carbon cycle and oxygen
(HyCROF) blast furnace. Of course,
inspiring discussions after the presen-
tations are among the things we have
missed most.

Sinosteel EST participated in METEC 2019,
demonstrating its metallurgical full-pro-
cess engineering technology and services.
During the exhibition, a team of experts
alsojoined inthe European Steel Technology
and Application Days (ESTAD), presenting
its self-developed technology on TGIOP
& TMCP and attracting great attention.

EVENTS
g FAIRS

Hall5 7/ C15
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U I Baostrip, A revolutionary casting
technology and solution

Twin roll strip casting and rolling is one
of typical near net shape steel manu-
facture process. Baostrip® for low car-
bon steel have made breakthrough
progress and achieved remarkable
results during past 20 years. Baostrip®
has gone through two stages. The first
phase, which took more than 10 years,
involved understanding the effects of
the process parameters, chemical com-
position, and inclusion of steel on the
initial heat transfer, sub-rapid solidifica-
tion, castability, phase transformation,
structure, and mechanical performance.
A pilot plant equipped with 1200-mm-
wide twin-roll caster was built for de-
veloping side dam, nozzle, and casting
roll. The liquid steel is supplied by a 15t
electric arc furnace, ladle furnace and
Vacuum Oxygen Degass. More than 300
heats were trialed and more data, expe-
rience, and knowledge were obtained.

A variety of steel grades such as silicon
steel, low-carbon steel, high-strength
low-alloy steel, medium-carbon steel,
and medium-Mn steel were successively
trialed. A series of models were built to
control the uniform solidification on the
casting-roll surface and uniform wear of
the side dam, as well as to minimize fluc-
tuation of the casting pool level and sta-
bilize the separation forces.The second
phase commenced in 2012. An industrial
demonstration production line was put
into operation in 2014, and has made
remarkable achievements. Last vyear,
Baostrip® obtained the first construc-
tion contract of commercial strip cast-
ing and rolling plant. This paper sum-
marizes the results we obtained in the
industrialized demonstration plant, and
introduces the new project, and analyses
development direction and ways of strip
casting and rolling technology in future.

BaostriE®-the new striE castins & rolling
process develoEed bx Baowu GrouE

carrousel coiler

1200

wide
twin-roll
caster

I 5TUHS

electric
arc
furnace

+3001

heats
trialed and
increased
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HyCROF, leading the way to
green blast furnace

According to the International Ener-
gy Agency, global energy-related CO,
emissions in 2019 were about 33 billion
tonnes, of which nearly 14% were gener-
ated by the iron and steel industry, while
the energy consumption and emissions
of the iron and steelmaking system ac-
counted for about 70% of the total en-
ergy consumption and emissions of the
whole iron and steel process, and the de-
velopment of low-carbon iron and steel-
making technology is an effective way
for the iron and steel industry to achieve
low-carbon development and green and
sustainable development.

Sinosteel actively practices the low-car-
bon and green development strategy.
In July 2022, the hydrogen-rich carbon
cycle oxygen blast furnace pilot project
was successfully put into production,

HCROF, leadin the way to green blast furnace

- a new low carbon emission iron makin process
and its enineerin ractice milestones with a
view to rovidin a reference for the indust

and in the subsequent experiments, key
technologies such as 1200°C gas heat-
ing technology, gas CO, removal tech-
nology, hydrogen-rich gas/decarbon gas
heating and blowing were realized one
after another, and the 1200°C high tem-
perature gas self-circulation blowing
and hydrogen-rich smelting were car-
ried out under oxyfuel smelting working
conditions The industrialization test of
the hydrogen-rich carbon cycle oxygen
blast furnace (HyCROF) process has
been completed. A milestone of 30%
reduction in solid fuel consumption and
21% carbon reduction has been achieved
(as of November 2022). The new process
is safe, stable, smooth and efficient, with
strong resistance to fluctuations, low
manufacturing costs and good com-
patibility with traditional manufacturing
processes.

1200°C

gas heating
technology

-307

solid fuel
consumption

-2l

carbon
reduction

Sinosteel Engineering &Technology
Co., Ltd.

Sinosteel Equipment & Engineering
Co., Ltd. Headquarters

8 Haidian Street, Haidian District
Beijing, 100080, P.R.China

Tel: (8610) 6268 8188
Fax: (8610) 6268 8098
pr@mecc.sinosteel.com

Sinosteel Tiancheng Environmental
Protection & Technology Co., Ltd
Headquarters

Tel: (8627) 5990 8230

Fax: (8627) 5990 8230
xuyao@mecc.sinosteel.com
wangjintiancheng@mecc.sinosteel.
com

Sinosteel Wuhan Safety &
Environmental Protection Research
Institute Co., Ltd Headquarters

Tel: (8627) 8653 2698
Fax: (8627) 8653 2698
zgsepri@l63.com

Sinosteel EST Departments

Low-carbon Metallurgy & Energy
Department
low-carbon@mecc.sinosteel.com

Mining Department
yuhaien@mecc.sinosteel.com

Mineral Processing Department
caopengfei@mecc.sinosteel.com

Coke Oven & By-product Department
xuweixun@mecc.sinosteel.com

Iron Making Department
zhangkaijun@mecc.sinosteel.com

Steel Making & Rolling Department
fangzhenzheng@mecc.sinosteel.com

Equipment & Spare Parts Department
zhouxiaoyu@mecc.sinosteel.com

Technical Support Department
lixinyong@mecc.sinosteel.com

Sinosteel EGT Worldwide Offices

International Marketing Dept.
global@mecc.sinosteel.com

Sinosteel Germany
luy@sinosteel.de

Sinosteel Indonesia
fengyilun@mecc.sinosteel.com

Sinosteel Brazil
chenzhihong@mecc.sinosteel.com

Sinosteel Bolivia
renjianhui@mecc.sinosteel.com

Sinosteel Russia
yuhaien@mecc.sinosteel.com

Sinosteel Turkey
lisong@mecc.sinosteel.com

Sinosteel Saudi Arabia
bailong@mecc.sinosteel.com

Sinosteel India
chenci@mecc.sinosteel.com

Sinosteel Malaysia
yundong@mecc.sinosteel.com

Sinosteel Pakistan
lilonggang@mecc.sinosteel.com

Sinosteel Ukraine
caopengfei@mecc.sinosteel.com
zhugingnian@mecc.sinosteel.com

Sinosteel Magnitogorsk(Russia)
yuhaien@mecc.sinosteel.com
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