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BSIET is an international engineering company established through reorganization of Beijing Shougang
Design Institute. It is invested by Shougang Group who takes relative majority of the share.

BSIET is a High-Tech Enterprise approved by the Ministry of Science and Technology, having the
Engineering Design Integrated Qualification Class A issued by the State. It is the first unit of Beijing municipal
enterprises awarded this Qualification and is able to undertake engineering design for all industries and all
grades. Meanwhile, it can provide technical services such as planning consultation, equipment integration
and general contracting. BSIET owns unique technology and rich practical experience in overall design
of iron and steel plants, individual design for iron making, steel making, steel rolling, sintering, pelletizing,
coking, industrial furnace, environment protection and integration of metallurgical equipment.

BSIET has served more than 70 iron and steel enterprises in China, and has its achievements in more
than 20 countries such as India, Malaysia, Brazil, Viet Nam, Bangladesh, the Philippines, Zimbabwe, Angola,
Peru and Saudi Arabia, etc.

BSIET has been awarded with 30-odd national science & technology prizes and national excellent
design prizes, 300-odd metallurgical industry and Beijing city excellent design and achievement prizes, and
hundreds of national patents. Dozens of projects have created the new records of the Chinese enterprises.
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HOT METAL PRETREATMENT
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Expertise from hundred-year Shougang
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BEDJING SHOUGANG INTERNATIONAL ENGINEERING TECHNOLOGY CO.,LTD.
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BSIET has plenty of advanced technologies in hot metal pretreatment, which meet the clients’
individualized requirements of desulphurization, desilication, demanganization and dephosphorization on
different positions of iron runner, hot metal transportation line, hot metal re-ladle station and steel-making
house and in different reaction vessels of hot metal ladle, torpedo ladle and special furnace etc, realizing a
“high efficiency, high quality, low cost, energy saving , environmentally friendly” hot metal supply.
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Hot metal KR desulphurization Hot metal desulphurization in torpedo ladle
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Hot metal dephosphorization Hot metal desulphurization in iron runner
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Desulphurization by injection of particle Mg only
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The desulphutization by injection of particle Mg only has advantages of simple equipment, less
investment, less slag, less iron loss, shorter processing time, less temperature drop, less consumption of

desulphurizing agent and lower operation cost. BSIET has developed different forms of desulphurization by
injection of particle Mg only based on the independently developed key technology.
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Desulphurization by on-line injection and slag skimming in hot metal line

This technology can save as much as possible the occupied land area of main shop building, speed up
processing rhythm, realizing a good economic and social benefit.

€ Technical features

© The traversing car is combined with lance lifting device, and each traversing car has two desulphurization
injection positions, thus reducing the treatment cycle, reducing the temperature drop of hot metal and
saving equipment investment

O Slag skimming process can use one skimmer with two working positions through the revolving function
of the skimmer, thus saving equipment investment

© Desulphurization is conducted on the hot metal car, so there’ s no need to configure a crane for ladle,
thus saving equipment investment

© Splash shield is applied to reduce equipment damage by splashes

© Automatic deadlock (precision is +50mm) is guaranteed after the traversing car is aligned precisely to
prevent the traversing car running off from the process of desulphurization
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Desulphurization by injection tank traversing car

This technology is applicable to special cases that has small area of existing shop building and limited
space for layout, providing an unique desulphurization for the revamping of old plant.

# Technical features
O Injection tank and lance are arranged on the traversing car, reducing the length of injection pipeline and
having a stable injection

O No facilities like hot metal transportation car and railway are required and the occupied land area is
saved
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Patents
© Movable desulphurization reaction equipment
(utility model, patent No0.ZL200520018474.5)
O Automatic slag skimmer
(utility model, Patent No.ZL200520018473.0)
O Hot metal ladle-to-ladle, desulphurization,
slag skimming and transportation device
(utility model, Patent No0.ZL200520106369.7)
© Online hot metal desulphurization pretreatment system in
a hot metal car (invention, patent N0.ZL200910081140.5)
© Clamping fixture of traversing car with lance lift
(utility model, patent No.ZL200920106931.4)
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Typical project: Desulphurization by duplex injection of particle Mg only in hot metal line of Xinggang

Scale: designed capacity 1.75Mt/a, hot metal ladle 65t, hot metal capacity 65t

Start-up time: 2008.11

Service: EPC

Project features: This project is arranged with better consideration of construction site situation, and the
desulphurization station is built on the iron transportation line between the BF iron-making plant and
steel-making plant, which is original in China. This project used injection of particle Mg only together
with the slag skimmer for desulphurization pretreatment. This project runs smoothly since beginning
production and all technical indexes reached an advanced level of this field in China.
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Desulphurization by injection of particle Mg only of
Xinggang
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Combined injection desulphurization in hot metal ladle
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Technical features
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Reduction in desulphurizer, slag and loss of iron
Sustaining sensible heat of hot metal, injection temperature
decline is less than 1.2°C/min

Dust is collected by sealed injection gate, and desulphurizer
is conveyed through sealed pipes, thus creating a good
operation environment

Precise and continuous injection flow control is realized by
controlling the injection speed of desulphurizer through an
adjustable throat valve

Stable injection is realized by adopting a dynamic differential
pressure injection control technology in the injection tank
Continuous working at each injection unit is realized by
adopting a pair of mutual standby lances configuration,
which satisfies the requirements of continuous production
Advanced computerized model for combined desulphurizer
injection can realize an automatic operation or give guidance
to operation
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Typical project: Hot metal desulphurization
project in No.2 steel-making plant of
Baogang
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Scale: designed capacity 2Mt/a, hot
metal ladle225t, hot metal capacity
210t

Start-up time: 2001.12

Services: EPC

Project features: this project is the first
combined injection desulphurization
EPC project with application of 210t hot
metal ladle in China, which introduced
advanced desulphurization equipment
from ESMII of America. It achieved a
good performance by using powdered
magnesium and lime powder as
desulphurizer in the combined injection.
This project was awarded Outstanding
Prize of National Excellent Project
General Contract.
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Systematic figure of combined injection desulphurization in hot metal ladle
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"Desulphurization, desiliconization and dephosphorization™ injection for hot metal
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Injection dephosphorization facility of Xinggang

This technology is invented and developed by BSIET independently and the project investment
is just 1/2~1/3 of the foreign technology and equipment, but the performance is excellent, and the
dephosphorization performance reached international level and the final [P] remains <0.006%.

Technical features
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Precise and continuous injection flow control is
realized by controlling the injection speed of
desulphurizer through an adjustable throat valve
Stable injection is realized by adopting a dynamic
differential pressure injection control technology
Continuous working at each injection unit is realized
by adopting a pair of mutual standby lances
configuration, which satisfies the requirements of
continuous production

Application of water cooling low Mach-number
oxygen lance makes soft oxygen blowing and a
stable carbon level possible, and at the same time
hot metal temperature is controlled

Splash shield in the shape of a tank with water cooling
pipes and refractory can effectively prevent the
equipment damage caused by hot metal splash

Low temperature hot metal dephosphorization in
Low clearance ladle

Typical project: Hot metal dephosphorization of
stainless steel of Xinggang
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Scale: designed capacity 300000t/a, hot metal ladle

45t, hot metal capacity 35-50t

Start-up time: 2011.6

Service: EPC

Project features:

+ Desiliconization and dephosphorization treatment
center is deployed south to the electric furnace of the
stainless steel building, and connected with converter
steelmaking plant through hot metal transitional bay

+ Desiliconization and dephosphorization are
completed in the same reaction vessel, which saves
treatment costs and time

+ Injection oxygen directly to the surface of hot metal
makes it easier to control the hot metal temperature
and solves the problem of temperature drop

<+ By adopting rational air injection and top oxygen
injection for stirring, a good dephosphorization
dynamic condition is created, which improves the
efficiency of desiliconization and dephosphorization

+ Using iron oxide scale as solid dephosphorizer lowers
the hot metal pollution and effectively recycles iron
element

+ When the industrial monitor finds the tendency of
flushing, anti-foam will be added from the top in order
to control the splash in the process and lower the loss
of iron

+ Dephosphorization performance has reached
international level and final [P] remains <0.006%,
while saving the investment in technology and
equipment
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Letter of Thanks from Xinggang

LA, BATIRGE
Dephosphorization lance, oxygen lance facility
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Multi-functional KR hot metal treatment process
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This technology is invented and developed by BSIET independently, which can satisfy the requirements
of extremely low content of S, P, Mn, Si in hot metal and provide qualified hot iron with ultra-low S, P,Mn
for special steels such as industrial purified iron, oriented silicon steel etc. BSIET has a full capacity of
engineering, supplying, installation, commissioning and put-into-operation.

Technical features
O Set up single injection position or desulphurization, desiliconization, dephosphorization bins, and realize
the pretreatment of hot metal at the KR treatment station
O Set top-blowing oxygen lance according to requirements to make sure hot metal temperature is
acceptable before entering furnace
O Different slag skimming modes can be adopted to significantly reduce iron loss and save production cost
© By adopting advanced stirring and blowing models, low cost and high efficiency are achieved
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Sketch map of multi-functional KR hot metal treatment
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Typical projects: KR desulphurization and slag skimming renovation of Shougang Jingtang

© Scale: designed capacity 3Mt/a, hot metal ladle 300t

O Start-up time: 2010.12

© Service: engineering

O Project features:there are 4 treatment positions which use skimmers for slag removal. This project was
started in November, 2010 and finished in December. Under the precondition of increasing no time for
skimming, iron loss is greatly lowered and cost is saved.
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KR desulphurization and slag skimming facility in Shougang Jingtang
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Technical characteristics of equipment
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Sketch map of fluidized bin bottom devices
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Fluidized bin bottom technology: effective

control over the speed and precision of burden,
avoid bin gate blocking.
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Sketch map of swift replacement of stirring blade
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Swift replacement of stirring blade technology:
set two stirring blade positions on one stirring head

of the replacing car and this will save time and
space.
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Sketch map of anti-vibration Belleville spring on stirring frame
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Anti-vibration Belleville spring on stirring
frame: this technology can effectively reduce the
vibration caused by stirring blade and impact on the

equipment and lower the impact load on the steel
structure of the platform.
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Stirring mode

FTHARHRE, RIBRERHERI, SR
FERIRROEREFNTE), #BEMNBRIRFIAIETEFIE
B, RIHEHEFE. SEEIBRRSIR .

Advanced stirring mode: according to the set
stirring mode, automatically adjust and control
the speed and time of stirring, and determine the
addition time and speed of desulphurizer, to ensure
a low cost and high efficient performance.
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Compact hydraulic tilting hot metal weighing car
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Driven by hydraulic, it can run smoothly

©

hydraulic cylinders

skimming
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Compact hot metal tilting car equipment

Hydraulic station is on the car and near the hydraulic cylinder, therefore there is no delay phenomenon
Synchronized pressure adjusting valve is set on the hydraulic pipes so as to synchronize the two

Rack tilting mechanism is used to control the path and to make sure an appropriate position for slag

Using wireless transmitting and receiving technology for weighing signal can effectively avoid the

interference of weighing signal and insure a precise weighing
O Using frequency control of motor speed technology insures a precise positioning for hot metal transport car
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Hot metal tilting car
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Long-life, high strength lance
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© With the thick seamless steel pipe as inner
pipe of the lance and regularly crossed seamed
reinforced ribs as skeleton, it can insure a high
strength lance

© Good quality in incorrodibility and anti-scattering strength

© Reinforce the thickness of refractory near the slag line and wall head so as to insure a life balance of the
lance

O Use refractory whose swelling index is close to the central pipe to prevent cracks in the process
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Sketch map of the structure of high strength lance
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Dynamic differential pressure injection control
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O Set the differential pressure between the injection tank and injection carrier according to the practical
need in the process, therefore insure a stable injection effect by a dynamic control of the process

O Automatically adjust the injection pressure according to the lance depth in hot metal so as to effectively
avoid splashes and lance block

© Unitized integrated valve platform is used to realize an optimizing control of the process parameters of
pressure and flow etc.

N 4 A1sE

» . W0E 8 N208 L]
182737 dm ‘ ELL DEEEE
Uperfiad, 1T

" \<@> 193829 =l ] e
% me, Trend FIL o [oes s vwimies |

g | wpe | Fa |

S

1%
B
L2

i
19
i

i
:

Be A
§§llzz

;
-
i

AR EFRIEF HMI &8 B 25,
HMI menu and curve of dynamic differential pressure control

B &R M4 K 4525

Auto-adjusting lance clamping device
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Hydraulic or electro-hydraulic drive, great clamp strength and compact structure

Use 5 hinges or flexible joint as connection. Clamping device is auto-adjusting and two clamps can
automatically wait for each other so as to synchronize their move and that is a protection for the lance
itself and the lift car

© Column guide is applied to avoid the swing of the clamps

© Anti-vibration effect is obvious and life is long

K% By % =

Water cooling splash shield
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The combination structure of water cooling and refractory can effectively prolong the life time of
equipment

Water cooling coil pipe cover can reduce slag sticking

Cover top uses ring water cooling tank as the cooling structure which avoid the cooling dead zone
Cooling water tank uses anti-explosive nail for connection which effectively prevents equipment
deformation after impact or heating

After using the splash shield, iron splash is noticeably reduced and the surrounding equipments are
protected effectively
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Water cooling splash shield in use
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8 Hﬁfmﬁmmﬁ”“.l& . 175 % 10* t/a 65tx 4 Ve 2008.11 On-line Mg injection, on hot metal transportation line,
Hot metal desulphurization, Xinggang EPC
slag scooper
ERITIN=HAKRER AR L2 4 ®it BHEAKR, SoXKEzHZE. YUEN
9 KR desulphurization, Shougang Qiangang(Phase 3) 340x10" va 23003 Engineering 2010.2 Off-line KR, hot metal tilting transfer car, slag skimming machine
TS ORI T . B G AR, SEHE. HEN
10 R . 150 x 10" t/a 120tx 1 Engineering & Equipment 2010.8 . S ) y =
Hot metal desulphurization, Shengte, Jiangsu supply Off-line Mg injection, hot metal transfer car, slag scooper
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u Hot metal desulphurization, Xuangang 260x10"va 120t>2 EPC 2010.11 Off-line Mg injection, hot metal transfer car, slag scooper
BENREKRIGES EE T2 . &t BE&IKR, SKMEIZHEZE. BE
& Revamping for KR desulphurization slag scooping, Shougang Jingtang SLR Iy e SLUEL Engineering CAURO Off-line KR, hot metal tilting transfer car, slag scooper
YO I BE=M. OKEEERE. YUEN
13 HB%MT ”meﬁmmﬁI& . 30 % 10" t/a 45tx 1 SRS 2011.6 Off-line Three-removing, hot metal tilting transfer car,
Hot metal dephosphorization for stainless steel, Xinggang EPC A .
slag skimming machine
14 S HAKREH A 340 X 10° t/a 200t x 2 21t 2igeh BERKR, SOKIBIERE. JUSH
KR desulphurization, Shougang Jingtang (Phase 2) Engineering Under construction | Off-line KR, hot metal tilting transfer car, slag skimming machine
15 HINKRIRIR L2 270 x 10° t/a 100tx 2 ISVEQ) @Eigth BE&IKR, FoKEEmZE. YUBHL
KR desulphurization, Guigang EPC Under construction | Off-line KR, hot metal tilting transfer car, slag skimming machine




