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In previous five years, growth rate of global iron ore supply has been greater than rate of market demand.
Considering the reality of supply exceeding demand of iron ore and future development tendency, competition
pressure in supply side of iron ore will increase step by step. What this report mainly discusses about is that,
under such a major background, whether it is available to establish mechanism and platform preferably
benefiting supply and demand side in links of iron ore circulation, and main challenges as well as opportunities in

future circulation links.
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Circulation links of iron ore : Setting the demand of iron ore in China as example, nearly 90% was mainly
imported by sea in 2017, which was mainly imported from Australia and Brazil, and circulation mainly included

the following links: mine stockpiling, exporting country port stockpiling, sea transportation, importing country
port stockpiling, iron and steel enterprise ore raw material stockpiling.

Transportation routes of ore imported from

Australia and Brazil to China
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In face of the future, main challenges in circulation links of iron ore mainly focus on
environment pressure, how to reduce cost in circulation links of iron ore, how to provide more
convenient services for the end users, etc.

How to reduce environmental pollution in each stockpiling link How to reduce loss of materials in circulation links
» -
Main-chall .
— circulation of iron ore e
Whether it is also available to provide terminal
steel enterprises with extended service in : " ‘ How to raise workiqg effic_iency and cost labor cost in
circulation links circulation links

\/

How to minimize duration of iron ore from mine lot to steel factory
and reduce cost of each party




Environmental pressure: In the process of storage, transfer and transportation of iron ore, environmental
pollution is a common problem. Therefore, in the process of logistical circulation of iron ore, there will be also
Increasing pressure on environmental protection. It can be foreseen that strict control over dust pollution in
circulation links of iron ore will certainly become compulsory requirement of environmental protection law.

G Storage

Transfer

Increasing
environme
ntal
protection
pressure

Processing Transportation




Material loss in circulation links: Gale, rain wash, transfer and transportation, etc. in the process
of transit shipment and reshipment of ore raw material will result in loss of ore raw material. On
an annual basis, material loss in circulation links will be considerable .

Wharf storage yard causes material loss of 0.2%-0.5% Steel factory storage yard causes material loss of 0.5%-2%
due to weather condition in the process of transit shipment and transportation, etc.

» Weather conditions such as gale, rain wash, as well as transit
shipment, reshipment, transportation, etc. will result in loss of
ore raw material




Demand of raising efficiency and reducing cost: In logistic links of iron ore, there is still great potential to be
excavated for raising working efficiency and reducing labor cost, especially in storage and blending links of iron
ore

A great deal of forklift operation is still in operation for raw material stockpiling, which has low
efficiency and large space for improvement

] s ] s ] s [
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Demand of boosting turnover efficiency: It takes about 100 days or even longer duration from exploitation of
iron ore to final firing process in steel factory, and it is beneficial to all interested parties to minimize duration of
circulation links

Mine— Port of Port of Sea Transportation
Exporting Country Exporting Country (Exporting Country—China)

Mine

+ 0.5-1day + 1-2day + 7-20 day * 40-45day
- Mine production is generally - Mode of transportation from the - The port of exporting country - Sea transportation is largely

country is generally fixed consolidation, port transfer, etc. other factors, and the voyage

| [ [ |
| [ [ |
| [ [ |
| [ [ |
1 1 1 : 1 :
| mine to the port of exporting i | may exist waiting for goods ! | subject to climate, freight and !
and there is no overstock of iron i ! i ! i !
| [ [ |
] [ [ |

1 1
1 1
1 1
1 1
1 1
i arranged according to the order, i
| |
1 1
1 1

ore almost schedule is irregular
P B Ex orlsi?\rtggunt
Importing Country P g ry

—Enterprise stock yard

« 10-60 day * 1-5day * 7-20day
There may be problems such as - Different transportation modes - Enterprises with different

unloading capacity in the port of river are adopted due to uncertain modes have different storage
importing country position of steel factory periods of raw material

1 [ [ 1
1 [ [ 1
1 [ [ 1
1 [ [ 1
1 [ [ 1
1 [ [ 1
i insufficient berth, site or loadingand ! | such as railway, road or inland ! ! incoming material transportation !
1 [ [ 1
1 [ [ 1
1 [ [ 1
1 [ [ 1
1 [ [ 1




Demand of value-added service: Ore suppliers and final steel enterprises also propose demand for
more and more services such as blending service, bonded service, financial service, customization
service in terms of circulation links of iron ore.
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Measures to deal with dust pollution: In circulation links of iron ore, the proven technology has been applied in
storage and transfer process, which has considerable effect in dramatically reducing environmental pollution
and material loss. Currently, most technologies have been required for the compulsory standard in steel
enterprise, and other circulation links will also be put on the agenda in the future.

Application effect of environment-friendly stock yard

Mechanical application in environment-friendly stock yard and

various kinds of dust prevention measures

* Mechanical application in transfer process - head
cleaning transfer integrated product package, efficient and
environment-friendly chute, sealed feed channel, compound
buffer bed and multi-function roller set, etc.

* Mechanical application in storage process - overhead
environment-friendly stacker, handling trolley for cleaning
machines and tools in stock yard, sealing valve for
microscler storage, etc.

e Various dust control measures- adopting efficient
cleaning, multiple sealing, controllable flow diversion,
centralized dust suppression, spillage control and automatic
recovery, etc.

Test dust

BLENRIEYERIRNTRS/RARY 00T

* Reduction of over 90% dust

emission

* Reduction of 90% spillage in

transportation

» Extension of 50% of life of
transportation and transfer

device

* Reduction of about 20% of
smashing rate for bulk

material

* Reduction of about 60%
workload of environment

maintenance

12



Measures to improve efficiency: Boosting automatic and intelligent level in storage and turnover
link of iron ore, reducing labor cost and improving working efficiency will also become one of
important competitiveness for iron ore circulation links in the future, and the case of successful

application of relevant technology has also occurred.

Reduction of personnel after implementation of intelligence in raw material yard

Operator Production management Total
personnel
Automatic management
g 60 6 66
modes

Impleme Intelligence Phase | 20 4 24
ntation
effect of
domestic

enterpris .
eBp ! Intelligence Phase 11 6 4 10

Remarks: A small amount of reclaimers fail to receive unmanned transformation

Reduction of cost Improvement of overall efficiency

« Reduction of ~60% for vacancy rate of * Improvement of 10%-20% for use ratio of stock yard
sealing-tape machine * Improvement of ~90% for efficiency of inventory
. Reduction of 3%6-5% for overall energy verification - inventory optimization

* Reduction of ~60% for outage factor caused by sudden

consumption _
failure




Measures to improve efficiency: Case 1 (intelligent stock yard)

Identifying position, volume and other information of materials in bulk intelligently through machine vision,
which provides information input for automatic inventory check and intelligent scheduling, and is the
foundation for intelligence of the whole yard

. Operating Environment and Object
Perception Change
System
Constitution Input _ N _ Drive
Intelligent Perception (10T) Intelligent Decision-making Precision /Unmanned Execution System
Achieve automatic inventory check for materials in bulk through machine
vision
1 Material ' 2 Identified Results
Technology : Object
Constitution

3 Information can be checked in

o =t ! central controlroom
WM‘@Q\\ o
S - " LR Material ~ Visual

. L) T ‘ Object y Identification

112
3

Information
for Material Inventory
Check
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Measures to improve efficiency: Case 1 (intelligent stock yard)

Intelligent control, system simulation verification platform and big data excavation are the cores of decision-
making brain of intelligent raw material yard, the intelligent degree of which determines the intelligent level of
the whole yard.

System
Constitution

Technology
Constitution

Perception

Operating Environment and Object

Change

Input
Intelligent Perception (10T)

Intelligent Decision-making

Drive

Precision /lUnmanned Execution System

Remote and Intelligent Control

Visual and digital overall view for the site
Automatic inventory check to raise inventory
check efficiency considerably

Automatic  production  scheduling  of
intelligent operation system to promote
utilization ratio of stock yard

Schedule the sequence of cargo ship's
arrival at port based on practical condition of
material

.
e -

System Simulation Verification Platform

Production operation simulation to
provide basis for purchase and sail
schedule

Rehearse of production adjustment: In
case of process change or failure, to
rehearse the production plan and to
optimize it

Big Data Analysis and Potential Excavation
Excavate the potential point for production
operation optimization and improvement based
on production operation data

Achieve reasonable stock level for different
materials and optimize the stock based on
historical stock data

Achieve cost optimization for raw material
before iron making and excavate the data while
stabilizing the production quality

15



Measures to improve efficiency: Case 1 (intelligent stock yard)

Automatic stacker and reclaimer are terminal execution system of intelligent raw material yard, and intelligence
of device is the premise for reduction of personnel and specific actuator to implement the intelligent decision--
making result of raw material yard

. Operating Environment and Object
Perception Change
System
Constitutio Input Drive
n Intelligent Perception (10T) Intelligent Decision-making Precision /Unmanned Execution System
Technology Automatic stacker and reclaimer Eliminate uncertain factors of manual
Constitution » Automatic collision resistance opera_t on to improve storage space i A
effectively, ia
* Long-term stable operation with high |, Exactly identical stack interval . : .x.
efficiency + Uniform height of each stack i =
. - - . ¥ o .
* Maintain proper operation of device + Uniform reserved width between two sides Y W
WA
of material stack To i T e— Bo =8 ==
I | ] [ I | ] [ ] I ] [
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Improve stockpiling capacity of unit area :Improving the stockpiling capacity of unit area in the
logistics and storage link, and the maximization of utilization value of land, has increasingly
become a non-negligible focus in logistical links.

Different forms of design for the environment-friendly stock yard promotes the

the stockpiling capacity of unit area

! ! ! }

ECIA Integrated storage and
distribution yard

C-shape sealing stock yard D-shape sealing stock yard E-shape sealing stock yard

* Advantage * Advantage * Advantage * Advantage

- Raise pile height by division with

- Raise pile height by division with A
barricade, to enhance the storage

barricade, to enhance the storage
capacity of unitarea

- Raise pile height by division with
barricade, to enhance the storage
capacity of unitarea

- Raise stack height through silo to
enhance the storage capacity of
unit area

- Achieve integrated storage and
distribution

- Achieve intelligent production

- Realize completely unmanned
operation

- Realize completely unmanned
operation

- Realize completely unmanned
operation

Vo capacity of unit area !

Add material storage with fewer land

« Add material storage capacity by 1-2 times, reduce about 60% land, and invest for the optimum solution

17



Value-added services: Just like all other consumption products, providing more rapid service,
more customized and diversified service, and integrating more resources, to enable the end
customers to acquire better and better experience and to establish new cooperation relationship.

Future innovative commercial mode for ore service

—————————— - Establish information linkage system and platform for circulation links and end users

» Set up information interaction system and platform for ore suppliers and demand, and stable channel

o ]

» Logistics management system aiming for reducing the stock time of end steel enterprises

---------- -® Provide diversified ore delivery services and products

+ Diversified product services based on customized demand of end users

improve efficiency and reduce cost

» Share partial working contents of ore suppliers and end steel enterprises in circulation links to
» Diversified circulation financial services support

----------- -® Value-added service centering on reducing the comprehensive cost of blast furnace

» Provide near terminal ore products demanded by end steel enterprises with pertinence
 Sell ore product and help end steel enterprises to utilize value-added service of ore

Establish different cooperation relationships to change the trade with the service

18
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Create a better 2018 yvia mutua cooperation

China Metallurgical Group Corporation

Xiao peng: xiaopeng@mcc.com.cn




