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CITIC Pacific Special Steel

« Highly specialized special steel manufacturer with 9 subsidiaries.
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CITIC Pacific Special Steel

All of subsidiaries layout along Yangtze River and seaside,with the
headquarter in Jiangyin city, Jiangsu province .
Public company Listed in SZ stock (000708).




CITIC Pacific Special Steel

- Low-carbon and Sustainability is our core strategy .

“Green Manufacturing Manufacturing Green”
As one of the leading steel manufacturers in the world,
CITIC Pacific Special Steel is always committed to climate
protection and implementation of customer’s expectation.
we have been pursuing reduction of CO2 emissions on a
larger scale and fulfillment of Corporate Social
Responsibility (CSR).

——~Qian Gang,Chairman,CITIC Pacific Special Steel
Group




CITIC Pacific Special Steel

. In March.2022, “Decarbonization Roadmap” had been issued

worldwide to build green competitiveness.

» Vision and responsibility:
“Green Manufacturing Manufacturing Green”

» Strategy&Goal :

“Carbon Peak” Before 2030,
"Carbon Neutral” before 2060
> Action program:

Scientific and technological innovation to build green competitivenes

To achieve
To achieve
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Decarbonization Roadmap

Green Special Steel, Share with the World

We have identified vision of * Green Special Steel, Share with the World™ for low-
carbon and sustainable development. This vision is underpinned by concrete action
plans to create greener firture for the world.

L bon and ir is our core strategy .

As one of the leading steel manufacturers in the world, CITIC Pacific Special Steel is
always committed to climate protection and implementation of customer expectation
With our zreat advantage of Tachnology Innovation and Synergy Effects, we have been
pursuing the reduction of CO. emissions on a larger scale and fulfiliment of Corporate
Social Responsibility (CSR)

CITIC Pacific Special Steel aims to achieve Carbon Neutral by 2060 and
has set up clear phased targets accordingly.

Over the years we have been working on to improve the green level of our production
and products constantly and systematically through the technology imnovations and
synergies. We have embarked on a green and high-quality path with economic benefits
and energy conservation & emission reduction balanced. Our efforts have been well
recognized by the nation. Allof our steel manufacturing bases (iangyin Xing Cheng
Special Steel, Daye Special Steel, Qingdao Special Steel) were selected into the first batch
of national "Green Factory” list. We were nominated to be responsible for drafting and
compiling China national standards of green special steel products and carbon emission
basic database.

After scientific and prudent investigation and demonstration, now we make our decision
to take further steps towards decarbonization and set up clear targets

General Goal: To achieve “Carbon Peak™ Before 2030, To achieve Carbon Neutral
before 2060

Phased goals:

Phasel(2021-Before 2030): To achieve Carbon Peak, to control the total CO2 Emissions
below 30 million tons, to reduce the CO, Emission Intensity  to 1.65¢CO2 /t Steel.

Phase II (Peak Year—2038): to reduce the CO: Emission Intensity by 20% compared
to the Peak.
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CITIC Pacific Special Steel

« “Green manufacturing Manufacturing Green ”
Innovitive action programmes supports climate ambition.

Green Manufacturing
Technology

Green Manufacturing Manufacturing Green
Product Product
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CITIC Pacific Special Steel

- “Scientific & Sustainable decarbonization via cooperative innovation”
Initiative pushing carbon reduction and economic benefit to go hand in hand.

Chairma CITIC STEEL |
Mr.Qia'rSlgaf(g* | Op@ﬂiﬂggegmn

Director-General, World Steel Vice Director-General, WTO
Mr. Basson Mr. Bogan
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QIAN Gang

President, CITIC Paciic
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"2024 World Steel Association LCA and Industrial Chain Collaborative Innovation
for Low-Carbon Development Conference"
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The Challenge—The Zero-Carbon Imperative



Climate Change ’Biggest Threat Modern Humans
Have Ever Faced’ .

Low-carbon and sustainable development is definitely the way forward in the future.

Pictures from Internet



The steel industry serves as a cornerstone in the
global low carbon transition.

It is essential that the steel sector reduces its carbon emissions in order to fulfil the goals set out
by the Paris Agreement.

Steel as the basic material must keep development and progress so as to support low-carbon
transformation.

CO,e emissions in 2021: 50.1 billion tonnes

29% 29% 20%

Non-metallic minerals 2%  Non-ferrous metals 2% Oil 4% Agricultural fuel combustion 4%
Refining 4%
Commercial combustion 7% Natural gas Land use, 'l;r:-:;izt:nge. and
Chemicals 22%
(S5 Waste
Iron and steel 21%
16%
Cement Crops
17% 28%
Coal F\;‘;aoz
Oil and gas 74%
20%
7 i, Livestock
Remaining industries V// Iron and steel % ek
19% / 17% /
Industry Power and heat Agriculture, land use, and waste ~ Transport Buildings

Steel as basic material support the development
Steel sector scope 1 and 2 emissions account 10% of global emissions of advanced equipment for low-carbon

source:https://business.columbia.edu/insights/climate/cki/steel transformation



The traditional metallurgical theory and technology based on
carbon-oxygen reaction are the main cause of high carbon
emissions

Heat treatment and

Ingot- Re-heating Post-processing

Casting

Sintering or
pelletizing

It is essential to improve the metallurgical theory and technology aimed for low-carbon.

Pictures from Internet



"Replacing ‘C’ with 'H’ " has emerged as the linchpin for
the steel industry to achieve near-zero-carbon manufacturing.

M “H-fE-E-IN-HAT — LR ESER Key R&D Project for

’ n

B . O "Replacing ‘C’ with ‘H

we ) | Advanced special steel for clean energy
/) equipment(Including for Hydrogen)

Hydrogen Tech. (covering entire hydrogen Energy
Industry Chain)

Hydrogen Metallurgy Technology
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Hydrogen combustion

Hydrogen energy storage

Clean energy and hydrogen technology are crucial supports.



Combustion: The Industrial Heart of Steelmaking

— A Core Lever Controlling Cost, Decarbonization, and Product Quality

“benefit-coordinated
Economic S technologies”

za-tion

benefits Lenefits

product
quality

Efficient and high-quality heating is crucial for the performance, quality, energy
conservation, and environmental sustainability of special steel.
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The Solution — Combustion Coupling Innovation



Explore the mysteries of near-zero-carbon
manufacturing related to combustion.
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Pure Hydrogen . NO adverse effects on
Zero-CO, L the process and the

Combustion i L\ Fr quality of special steel.
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While conducting research on individual technologies, such as hydrogen combustion behavior and
control methods, industrial verification and multi-technology coupling should also be carried out.
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Three level R&D system consisting of basic research,
single-point verification, and multi-point coupling

v" Coupling application of multi
combustiontechnologies of hydrogen-full oxygen-

03 ® : : : .
intelligent control in reheating process
Multi-points
coupling
v' Temperature field simulation
02 ° v' Polit project for Full-oxygen& natural gas

v' Polit project for intelligent combustion
development and industrial verification.

Single-point
verification

Hydrogen combustion behavior and control methods
Oxy-fuel combustion behavior and control methods
combustion system control(hardware&software)
Furnace&Combustion design

01

Fundamental
research

ASANENIRN



Hydrogen — the cornerstone of zero-carbon combustion

 Hydrogen combustion behavior * New hydrogen combustion burner
v high energy density, high combustion efficiency and zero carbon v" Non-premixed combustion with low-flow dynamic flow restriction
emissions

v Burner Al Self-Testing System, Burner Dynamic Change Detection

v Flammable, explosive, and prone to leakage

v' Fast burning speed, high temperature, flameless, and hydrogen v Make combustion safer, more controllable and more reliable;
embrittlemen for facility

0% 10% 30% 50% 100%

1 T 1 '
,,x

Full-oxygen combustion with Air-Fuel combustion with All-hydrogen
increased H, concentration increased H, concentration combustion burner



Oxy-fuel combustion — a multiplier for efficiency and

environmental protection.

Oxy-fuel combustion Behavior
high thermal efficiency,low fuel consumption,no nitrogen oxides

low burner lifespan, uneven heating under low gas flow conditions

difficult to control furnace atmosphere and steel quality due to flue
gas composition changes
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New combustion burner and control system

The novel design enables low-flow flameless combustion,
eliminates carbon deposition.

Heat transfer modes and control system

Independent&precise control of individual burners




Intelligence — the stable and optimized brain of the system

Software and hardware work together to make up the full "Intelligent Combustion" system, turning it into a kind
of living whole that can sense itself, make decisions, get better over time, and even evolve

Hardware:Combustion process sensor,Process and environmental sensors,Precision control valves and actuators,Intelligent burner

, DCS

Software:SCADA ,Data history database,Digital Twin Platform,MPC,artificial intelligent
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Customized simulation calculation Al data feedback adjustment

Three-dimensional pre-positioned
3D data combination



Coupled Innovation: Systemic Breakthroughof 1+ 1 + 1 > 3

Coupling relationship diagram

Input Technologies

Oxy-Fuel Combustion

Hydrogen Combustion

|

Provides Foundation &
Environment

|

Core of Smart Combustion

Data Processing / Decision & Optimization

__— Digital Twin Layer

Perception Layer

——=Control Instructions

.

‘LDynamic Adj ustment——//

Execution & Control Layer

Enables Optimal Output

(“1+41+1>3” Effects
Zero-Carbon/High-
Efficiency/

Safe/High-Quality)

Through systematic
integration and intelligent
regulation, the three
combustion technologies
are deeply coupled to
achieve a qualitative
transformation from
"complementarity" to

"synergy” .
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The Validation — Data & Performance



Engineering study and verification separately for Oxy-fuel
combustion, intelligent combustion

Category Metric Improvement
Environmental NOx emissions <100 mg/m? ({>50%)
Operational Fuel consumption 128% (initial target: 20%)
Natural gas saved 6M m?3/year (=7,200 tce)
Flue gas volume 1>70%
Scaling loss 10.15-0.2%
Economic Gas cost savings ¥1.74M/year
Gov't subsidy ¥8.35M
Power savings 5.8 kWh/t-steel
quality Temperature uniformity: < £10°C,
reduction of iron oxide scale =10%

Polit project for Oxy-fuel combustion : TPCO 168# Mill Annular Furnace



Engineering study and verification separately for Oxy-fuel
combustion, intelligent combustion

K-SEBRE:

HOCOH00, [ L Furnace temperature 84.8%
BBgE: | | anomaly reduced
C+CO,—>C0
ESER: -
CO+e,0,—>CO,+*Fe
B 8= . Substandard molten  23.4%
W v :
Feyy—> ey Fey—> FeO) ; iron rate decreased
iSRRI 2 - 7
FeOy+Cyy—>Feur O
ST ., ; i Coke consumption 19.1%
T 1 ' decreased
SRR r
Cit0y—>C0y [

REA&R 531

Pilot projet for Intelligent Combustion : JYXC steel Blast Furnace



Typical Sub-project: Coupling application of multi combustion
technologies of hydrogen-full oxygen-intelligent control in reheating process

Site:Daye Special Steel Company
Product: Bearing Steel for Wind turbine bearing

Process route: EAF -refine-Ingot casting-

reheating-rolling-heat treatment-rough grinding-
delivery

(Green Energy+100% recycled steel)




Typical Sub-project: Coupling application of multi combustion
technologies of hydrogen-full oxygen-intelligent control in reheating process

Project effect evaluation by LCA with Scope: Scope1+Scope 2

Process product Reduction of
Process o Process CO,emissions product
: Process CO,emission . ; - By Process Cost-| Process
Operation . CO, ( . CO,emissio intensity CO,emissions . -
Item e Consumption reduction p . . Saving Cost-Saving Note
Condition 3 kgCO,elt n reduction | (Scope1+Scope2 intensity o
(Nm?3/tsteel) (kgCO.elt o (RMB/tsteel) (%)
steel) steel) (%) ) (Scope1+Scope2)
(kgCO.elt steel) (%)
Conventional Mixed gas+air+ | Mixed gas:
reheating 9 93S- | 443.79
. . Normal control 450
soaking pit
Industrial by- 1. Before CO,emissions
New reheating product Coke oven '1”1’[225;%"(“88‘1”/?3
soaking pit hydrogen+ as: 85.22 fOKg L8
Sy yarog g : 96.48 | 347.31 | 78.26% 817.47 29.97% 95.81 35.20%
( ogtlne a!l Oxygen+ Oxygen: (Scope1+Scope2,using
Operatlon) |nte”|gent 76.51 100% recycle steel,mixed
control gas)
1. Green hydrogen
) Sreen . Green price:2RMB/Nm3
Net-Zero yarogen hydrogen: 2. Before CO,emissions
Emission all Green 108.97 intensity of product: 830kg
soaking pit Oxygen+ Gre.en 0 443.79 100.00% 386.21 53.46% -42.66 -44.61% |CO2elt
intelligent
contrf)l (ggreen Oxygen: (Scope1+Scope2,using
E 54.48 100% recycle steel+100%
nergy) Green energy +mix gas)




Typical Sub-project: Coupling application of multi combustion
technologies of hydrogen-full oxygen-intelligent control in reheating process

® Economic Mode : with Industrial by- product hydrogen

— 78.26% — 29.97%

Process CO, emission Product CO2 emission

96.48 kgCO2elt steel 817.47kgCO2elt steel,reduced
reduced by 78.26% by 29.97%

Cost
saving by 35.2 %



Typical Sub-project: Coupling application of multi combustion
technologies of hydrogen-full oxygen-intelligent control in reheating process

® Net-Zero Emission Mode : with Green hydrogen

— 53.46% +44.61%

Process CO, emission Product CO2 emission Cost
0 kgCO2elt steel , reduced 386.21kgCO2e/t increased by 44.61 %
by100% steelsteel,reduced by 53.46%



Typical Sub-project: Coupling application of multi combustion
technologies of hydrogen-full oxygen-intelligent control in reheating process

® Combustion quality performance

Conventional heating
furnacef

LEHBERNL AR SRR

Heating rate: Increased by 22.73%,
reducing the time billets stay in the
furnace, shortening the production
cycle and increasing output.
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9:14:13
9:16:13
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Temperature uniformity:

(+23.9°C to -26.4°C),
providing more precise
process temperature
control.
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— 12
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115
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— 120

[EEHN 6.5mm [EE A 3.5mm

Iron oxide scale: average
thickness less than 2mm,
thickness reduction
approximately 31.7%.
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Cooperation & Expectation

In the future, we look forward to strengthening research and collaboration in the
field of combustion with all sectors of society, working together to build a green,
low-carbon, and sustainable future.

®

@

%

Better Together

Pictures from Internet
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