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China Pellet and Pellet Feed Market Study

SMM bases on primary research, internal database and modelling, successfully help our client deeply understand China
Pellet and Pellet Feed Market

Project Background Key Output

Our clients wish to conduct a study to understand the market dynamics of China pellet market overview
the China market for imported pellet and pellet feed. Also they want to + China pellet demand

have a overall understanding of China’s pellet capacity, production and + China pellet supply

cost. « China pelletizing cost breakdown

To have a deep understanding of China imported pellets and pellet feed, China pellet feed market overview

future forecasting and development trends. + China pellet feed demand

To assess future application opportunity of imported pellet for client to * China pellet feed supply

realize growth in China market + China pellet feed cost breakdown

China pellet and pellet feed pricing mechanism
SMM Methodology China pellet supply and demand forecast
i f
Main Research Methodology: China pellet feed supply and demand forecast

China import pellet demand forecast by considering policy, steel

- Desktop Research: SMM databases, industry public reports, etc. to mills’ profit, freight, etc.
comprehensively understand China pellet and pellet feed market China import pellet feed demand forecast by considering policy,
- Primary Research: pellet plant’ profit, freight, etc.

- Industry level: conduct in-depth interviews with industry experts from China DRI evolution

domestic steel and iron ore market, CISA, etc.
- Company level: conduct in-depth interviews with different steel mills,

pellet plants and iron ore mines
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Pellet and pellet feed S&D model

SMM makes forecast of China’s crude steel, pig iron and HBI/DRI output through methodology of bottom-up

6 Major Steel Downstream

GDP Growth Rate Forecast Automobile = Home Appliance

Ownership per Capita

Others drivers

m SMM makes steel demand forecast
by analysis on expected output and Crude Steel Crude Steel
unit steel consumption of 6 major Demand Output

downstream based on forecast of
China GDP growth rate from the
World Bank

m Due to characteristic of oversupply
and few steel export and import in
China’s steel industry, we get
demand of crude steel is basically
equal to output.

m By analysis on steel scrap supply
and usage ratio, we can get the
forecast of pig iron and HBI/DRI
output in the following years.
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Pellet and pellet feed S&D model

Bottom-up methodology is applied from pig iron output to pellet feed and pellet domestic production forecast

Pellet Feed and Pellet Supply & Demand Forecast Methodology

Pellet Feed, Sinter Feed
- Supply and Import
B Assumptions

> Pellet and lump premium against f
sinter will keep stable.

Pellet Feed, .
> Weighted average feed Fe content will Sinter Feed I?e‘:er:ecs:lsi ZiI:S:
be unchanged. Demand
> Pellet, sinter and lump ratio is decided f
based on the supply & demand Pellet, Sinter,
balance of the materials, along with Lump Supply and
premiums of pellet and lump. Import

> Domestic pellet prices in future is f
forecasted, in order to get domestic

pellet output and imports, through

future pellet cost curve. Pellet, Sinter, Domestic Pellet
: L . Lump Demand Cost Curve
> Domestic pellet feed prices in future is ump

forecasted, in order to get domestic f
pellet feed output and imports,

through future pellet feed cost curve.
Iron Ore Demand Pig Iron Output HBI/DRI Output
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China Pellet Capacity Distribution

China pellet plants are mainly distributed in north China with integrated and RK&SF dominating

4-level segmentation of capacity capacity

China Pellet Capacity Distribution in 2018
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China Level Region

Province Level

Integrate Level

Technology level

TG: Travelling Gate China  Northeast L.izfloning Integrate TG/RK/SF
: Jilin Independent RK/SF
RK: Rotary Kiln Heilongii
i eilongjiang SF
SF: Shaft Furnace North East Hebei TGIRK/SF
South Hebei Integrate RK/SF
Shanxi Independent RK/SF
Tianjin RK/SF
Inner Mongolia TG/RK/SF
East Jiangsu RK/SF
Anhui nt . RK/SF
Fujian I?ldeegp::nedent SF
Jiangxi RK/SF
Zhejiang SH
South Guangdong Integrate RK/SF
Guangxi Independent RK/SF
<Mt Central  Henan Integrate RK/SF
XXM ~ xxMt Hunan Independent RK/SF
- XXMt ~ xxMt Hubei RK/SF
Bl oMt - xxMt Southwest  Yunnan RK/SF
Bl oMt Guizhou Integrate RK
Sichuan Independent RK/SF
m China pellet capacity mainly distributed in Hebei, accounting for xx%. Of which, steel Chongaing RK/SF
. . . Northwest  Shaanxi SF
integrated pellet plants and independent pellet plants account for xx% and xx%, respectively. Xirjian Integrate RK/SF
m In terms of pelletizing type, shaft furnace accounts for the largest proportion of xx%. In recent Ninjgxif Independent SE
years, the proportion of rotary kiln grew fast, reaching xx% in xx. Gansu SF
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China Pellet Capacity Evolution

Existing pellet capacity
SF RK TG

Total capacity

xxme T xxme T XX Mt = XX Mt
2022-2025 +
/ Newly built pellet capacity \
SF + RK + TG - Total capacity
XX Mt XX Mt XX Mt - XX Mt

Outdated pellet capacity (replacement)

SF RK + TG
XX Mt XX Mt XX Mt

Outdated pellet capacity (backward)

SF RK + TG
XX Mt XX Mt XX Mt

Total capacity
XX Mt

Total capacity
XX Mt

J

Total pellet capacity in 2025

N -

[] RK: Rotary Kiln TG: Travelling grate [-] SF: Shaft furnace
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2021

2022

2023

2024

2025

[ Shaft furnace
[ Rotary kiln
B Traveling grate
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China Pellet Projects under Construction or Proposed

China Pellet Projects under Construction or Proposed

Province

Hebei

Hebei

Sichuan

Shandong

Shandong

Gansu

Fujian

Shanxi

Shanxi

Shanxi

Company Name

SM1

SM2

SM3

SM4

SM5

SM6

SM7

SM8

SM9

SM10
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Category

Pellet

Pellet

Pellet

Pellet

Pellet

Pellet

Pellet

Pellet

Pellet

Pellet

Independent/Steel
Integrated

Steel Integrated

Steel Integrated

Steel Integrated

Steel Integrated

Steel Integrated

Steel Integrated

Steel Integrated

Independent

Independent

Independent

Starting Time

2017

2018

2017

2017

2017

2018

2017

2018

Completion Time

(E)

2018

2018

2018

2019

2018

2020

Progress

Construction

Construction

Proposed

Construction

Production

Construction

Construction

Proposed

Construction

Construction

Facility

Travelling Grate

Rotary Kiln

Rotary Kiln

Rotary Kiln

Rotary Kiln

Shaft Furnace

Rotary Kiln

Rotary Kiln

Rotary Kiln

Rotary Kiln

Capacity (Kt)

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

[} -

= Rotary kiln
= Traveling grate
Shatft furnace

m XX

m XX
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Pellet Production Cost Curve

Pellet feed

m Pellet Feed: Conc. ®m Bentonite: Used as
used as pellet feed adhesive in pellet
usually has size below production.

0.08 mm. m  The unit

®  The unit consumption consumption of
of sinter feed is xx mt bentonite is xx mt
per pellet. per pellet.

Pellet Cost Breakdown

Electricity (xx kwh/t)
Water (xx m3/t)

Gas (xx m3/t)

Coal and coke (xx t/t),
being used in some pellet
plants located in mines or
independent pellet plants.

= Salary (xx
yuan/t)

Raw material cost L o Processing Cost

m  HSE cost including

m  M&D cost including environmental
depreciation cost, cost, eg,
maintenance cost desulfurization
and other costs. cost; safety cost

and health cost.

China pellet production cost curve

=

Pellet feed Solvent

Fuel and Salary M&D HSE Total cost

power
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Pellet Industry Policy

Pellet industry policy
Market entry Environmental requirements Energy consumption requirements

According to the revised and released "Guidance Catalog for Industrial
Structural Adjustment (2023 Edition)" by the National Development
and Reform Commission

Encouraged:

v’ High-efficiency pellet production such as traveling grate

v’ Blast furnace high proportion pellet

v’ Gas-based shaft furnace direct reduction low-carbon ironmaking
(excluding coal-to-gas)

Restricted:
~ Pelletizing equipment with a single machine capacity of less than 1.2
million tons per year (except ferroalloy and pellets for casting)

Outdated:
x Pellet shaft furnace below 8 square meters

Therefore, the current traveling grate pellet production technology will
become the mainstream of pellet production, and the shaft furnace
pellet production technology will gradually be eliminated.

© SMM. All rights reserved.

On April 28, 2019, the Ministry of Ecology and
Environment, the National Development and Reform
Commission, the Ministry of Industry and Information
Technology, the Ministry of Finance, and the Ministry of
Transport jointly issued the "Opinions on Promoting the
Implementation of Ultra-Low Emissions in the Steel
Industry".

« The sintering machine head and pellet roasting flue
gas<10 mg/m3/h

« S02<35 mg/m3/h

« NOx<50 mg/m3/h

Nowadays, the dust removal, desulfurization and

denitrification equipment supporting the newly built pellet

production line can make the emissions of flue gas
particulate matter, sulfur dioxide and nitrogen oxides far
below the ultra-low emission standard.

In the grate machine-rotary kiln production
process, the waste heat of the ring cooler is
utilized to the maximum extent, and the waste
heat is basically recovered, effectively reducing
heat energy consumption. However, the waste
heat of the shaft furnace pelletizing project is
rarely used and most of it is discharged
externally.

* The energy consumption of the 1.2 million
tons/year grate machine-rotary kiln pellet
project is <23kg/t.

» The energy consumption of the shaft furnace
pelletizing project is >28kg/t.

The grate machine-rotary kiln pellet production
line has the characteristics of low energy
consumption level compared with the shaft
furnace.

Page 9



Carbon Emission Footprint

Pellets are environmentally friendly and decarbonized products

Carbon emission footprint

R EV s
Material S Lo&%szt)ms L o Processing process (€02)
(Co2)

S?(I:‘;f)nt Z=  Fuel (c0? d= Power (2 o Heat(€©2 o= Waste (€02 == Recycle (€02

_ v J
S

Energy consumption CO2 Emission Pollutants Emission efeb

4

olle 5 0.04 Vo7
Pellet @/ :0 — @ Q}
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Pellet Pricing Mechanism

—

o

Benchmark price

Platts index (62% index)

4

63% and 65% pellet premium

—~

Pellet Pricing Mechanism

—

VIU adjustment

—~

Deduction for(Fe/Si/Al/S/P...)

/

\

Price adjustment

~

According to supply and demand

Specification Fe Si Al S P Tumbler index
Benchmark 62% 8% 5% 0.03% 0.04% 90%
E >8% >1.5% >0.03% >0.04% >90% >1800 i
| >62% | 15 |
: _ <1800 !
< 61-62% 82-90% :
1 H 1
| = |
' 60-61% |
b <8% <1.5% 0.03% <0.04% i
- |
i (3 <82% <1600 i
e <60% !

________________________________________________________________________________________________________________________________________________________________
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Pellet Feed Pricing Mechanism

Pellet Feed Pricing Mechanism

D | — |
CHCHITIANK —.I—' |_F@ ;lf_Ij-‘p.TrH-*rﬁf -r

= Fe differential against benchmark

= Platts index is set as the
benchmark price for pellet feed
pricing mechanism

= Using 62% or 65% Platts index
depends on pellet feed grade and
negotiation between the two sides

= Unit Fe adjustment price released
by Platts

I_
P_/
CSITuUrm

= Premium of pellet feed mainly
depends on other chemicals, S & D
of pellet feed market, brand name
and negotiation between the two
sides, which has positive
correlation with chemicals, but not
linear

Benchmark Fe S Si Al P $/dmt Fe Differential ($/dmt)
Platts 62% 62% 0.02% 4.50% 2% 0.075% 61.25 1.2
Pricing Mechanism
Products Fe S Si Al P
Ukraine Pellet Feed 65% 0.02% 8.50% 0.19% 0.01%
Benchmark Price ($/dmt) Fe Adjustment Pellet F:?:Ilnl::; mium Price ($/dmt)
Fe Differential against . . .
Platts 62% Benchmark Unit Fe adjustment ($/dmt) Total Fe Adjustment
61.25 3 1.2 3.6 6 70.85
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