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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 has 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 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 is Hi-tech Enterprise of Beijing City, and has been awarded with 30-odd national science & technology prizes
and national excellent design prizes, nearly 300 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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b dik: EEHAS LS Address: No. 60 Shijingshan Road, Beijing, P. R. China
HREI4R%5: 100043 Postal code: 100043
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(010) 88299085 ([E A1l 5%) +86-10-88299033  +86-10-88299157
f& H. (010) 88295389 (A=) Fax: +86-10-88291231
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GAS PURIFICATION, STORAGE AND
DISTRIBUTION FOR IRON & STEEL PLANT

FEEFEEN MRJMFMNE
Expertise from hundred-year Shougang
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BEDING SHOUGANG INTERNATIONAL ENGINEERING TECHNOLOGY CO.,LTD.
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From completing the design of Shougang Group gas system in 1960s to providing overall solutions
for iron & steel corporations and municipal industry both home and abroad nowadays, BSIET possesses
outstanding technical advantages and rich field experience in iron & steel plant byproduct gas purification,
storage & distribution and municipal gas projects, enabling us to provide clients both home and broad
engineering consultation, design, equipment integration and EPC services for various projects as follows:
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© Blast furnace top gas pressure recovery turbine (TRT)
© Secondary purification system for coke oven gas

© Dry dedusting system for BF gas

© Dry dedusting system for converter gas

O Gas storage & distribution system for iron & steel plant
© Municipal gas storage & distribution system
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Engineering Design Integrated Qualification Class-A
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Qualification certificate for operation of overseas project
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License of pressure container design
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License of pressure piping design

BIRESRELZB (TRT)
BF top gas pressure recovery turbine (TRT)
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HARE4R 4000m® FH P AEL B TRT £ E
Shougang Qiangang 4000m® BF TRT system

BSIET owns the technology of dry & wet and all dry series/parallel BF top gas pressure recovery
turbine (TRT), which helps the clients realized effective recovery of BF pressure, noise reduction around
BF, reducing electricity work load of neighboring communities and the goal of a environmentally friendly
corporation.

Technical features

O All dry (or dry & wet) BF gas top pressure recovery turbine with series and parallel optimized process
flow (specialized technology)

Outdoor installation of all dry TRT equipment (specialized technology)

Compact process deployment optimization of large equipment (dry TRT unit with all adjustable 3 grade
stable blades and largest installed rating capacity) and auxiliary devices (specialized technology)

Wet dedusting and dry dedusting back up each other, and BSIET has key data and operation experience
in the wet dedusting technology applied in dry conditions

Automatic switch between dry & wet mode without disturbing top pressure

Safety technology of TRT devices in dry dedusting operation

© Control parameter optimization in dry/wet switching

Technical performance

O Adopting pressure adjustment methods controls the top pressure deviation below 2kPa

© Continuous online supervision over first order speed vibration and inter-lock control technology make
production safer

O TRT unit low pressure start-up makes a high safety start-up and a stable top pressure

© When work load of TRT unit changes, precise adjustment of top pressure can increase electricity

©O0 O 00
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Typical project: Shougang 3#2536m’ BF TRT system
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BE 2kPa.
Service: Design
Start-up time: January, 2003
System features

This program combined advanced TRT technologies from home and abroad. By combining TRT
with pressure reducers in series, BSIET originally created a dry & wet TRT technology and TRT low
pressure start-up technology, which realized a full recovery of BF gas; top pressure adjustment in series
greatly improved the control precision of BF top pressure.
Operation performance

Since the start-up in April, 2003, this system ran steadily and safely and therefore effectively
recovered the energy and reduced the noise level around BF gas cleaning zone as well as created a
remarkable economic and social benefits. Power generation reached 9000-10000kW/h, and control
precision of BF top pressure reached 2kPa.

BAF & 5500m° S AEL | TRT £ E
Shougang Jingtang 5500m® BF TRT system
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Secondary purification of coke oven gas gas purification
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Service: Design
Start-up time: October,2009
System features
Putting pressurization after purification avoids the over high temperature cause by pressurization
and the disadvantages for the sequent gas adsorption. Gas desulphurization tower adopts both tandem
and parallel modes and increases the efficiency of desulphurizer. Active bar fence can discharge fillings
directly into transport cars, which lowers human work load.
© Operation performance
This system run smoothly so far and product gas inclusion content reached or surpassed the
designed value. Product gas is used in Qiangang 150MW gas-steam combined electricity generating
project and fully meets the process requirements, which provides reliable method to use the byproduct-
gas of iron & steel plant.
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Secondary purificationisystem,of, coke ovenigas (side of
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BSIET applies tower oven gas
refining technology to the coke oven gas
purification and optimizes this technology
according to plant’s own characters to
meet the production requirements.

Technical features

© Desulphurization is conducted
together with the elimination of
inclusion like coke tar, naphthalene,
NH;, HCN etc. This process flow

is simple and easy as well as B R A B (LA 'dewlphuriz_atori?

profitable for purification Secondary purification system of coke oven gas (side of denaphthalene)
© TSA adsorption process which

primarily removes SH, can greatly increase adsorbent life
© Naphthalene scrubber gas regeneration improves operation environment
© Active bar fence discharging lowers the work load
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Dry dedusting of BF gas
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ot Three-dimensional design of BF gas dry dedusting system
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Dry dedusting system for Xuangang 2500m® BF gas Dry dedusting system for Shougang Qiangang 4000m® BF gas

As a pioneer in dry dedusting technology, BSIET has always been a leading company with 19 patents
and completion of 10 odd BFs with an over 1000m3 capacity. BSIET compiled a national standard of Design
Specification for Dry Bag Dedusting of BF Gas and undertook the related research on National Technology
Supporting Plan Projects during the “Eleventh Five-Year Plan”.

Technical features

© Compact process deployment. BSIET independently developed the pulse dust cleaning method on both
sides of the precipitator, which makes large scale, intensive and high efficient dedusting equipment
possible

© Independently developed cooling device can reduce temperature more than 70°C and has a good
performance, which insures a stable running of the filter bags of dry dedusting system when BF gas
temperature is too high

© New type of filter material

O All system intelligent detection and automation

© Combined anticorrosive technology for piping

© Dry dedusting and high power TRT generating coupling technology

© Ash dense-phase transportation technology

Technical performance

O Tank differential pressure is controlled in 2kPa-3kPa when running smoothly

O Purified gas content is consistent within 2mg/m® — 4mg/m®

© Cooling equipment has a good performance, which prolongs the filter bags life to 2 years g
© TRT Power generation reached 53kWh per ton of iron, which is 45% higher than wet dedusting 4T B 5500m° & WL T AL A 4

Dry dedusting system for Shougang Jingtang 5500m° BF gas
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Dry dedusting for converter gas
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Based on introducing and digesting the dry dedusting technology for converter gas, BSIET developed
the safety control of dry dedusting for converter gas and improved the recovery process control, realizing a
high efficient recovery of converter gas.

Technical features

© Optimized process deployment

© High efficient evaporative cooler

O Easy-going aiding device for safe melting

O Safe water-sealed device for gas cooling tower is used to prevent gas leak(specialized technology)

Technical performance

© Enhancing the water supply condition at the nozzle of evaporative cooling tower improved the reliability
of cooling down and dedusting

© The steam from the cooling tower nozzle is supplied by both the converter and external resource, which
insures a continuous supply

© Optimizing the fume guide plate at the entrance of evaporative cooling tower improves the performance
of cooling and content adjustment

O Electric deduster distribution plates adopt heat resistant stainless steel which improves the anti-corrosive
performance

O Increasing electric field intensity of deduster prolongs the life of deduster and increases the reliability

O Replace combustion fan of the igniter with air-tight igniter control device

Patents

© A method to protect ESP against bleeding and explosion used in dry dedusting process for decarburization
converter waste gas treatment (invention)

© One kind of device to release the transmitting pressure in converter gas dry dedusting process pipeline
(utility model)

© Automatic explosion suppressing device for dry purification device of converter gas (utility model)

© One kind of test device to simulate the pressure releasing performance of bleeding valve (utility model)

© One kind of static pressure test device for overall performance of bleeding valve spring set (utility model)

© One kind of dust damping device used on decarburization converter dry dedusting evaporation cooler

(utility model)

Y

P ORAT ikt R B0 5
Dry dedusting cooler for converter gas
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Typical project: Dry dedusting system
of 210t converter (4#, 5#) for Shougang
Qiangang No.2 steelmaking plant

O Service: design

© Start-up time: December,2009

O System features

Optimizing several technologies insures a
high efficient and reliable system, for example:
supplying non-contact water for steam cooling
tower nozzle; adjusting the position of guide
plate at the entrance; enhancing functions
of flow distribution plate at the entrance of
electric deduster; increasing the quality and
thickness of wire of electric deduster; replacing
the guide wind method of foreign burner with
the advanced fluid sealed burner. At the same
time, piping device has a smooth and brief
deployment according to the process flow and
the dust discharging and transporting system is
compact and smooth.

© Operation performance
This system runs smoothly for now, and
bleeding and explosion rate meet the requirements
of safety. All technical indexes reached a leading
position in China. The recovered gas is used
directly for lime kiln of steelmaking and reheating
furnace, which greatly saved the cost.

P RRAT B R R AAKHOE

Dry dedusting bleeder tower for converter gas
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Gas holder
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BSIET’s gas holder technologies have advantages
of high storage pressure, fast lifting speed and
huge gas throughput etc. BSIET also has abundant
experience in different pressure gas holder design.
Shougang Jingtang side-product gas storage and
distribution center has a total volume of 1220000m°.

Technical features

O Rational structure of tank body

© Simple and reliable oil sealed device, simplified
pressing part, structure is good for manufacturing
and adjustment (specialized technology)

Patents

© Spring guiding wheel device to regulate deviation
of piston movement in dry gas holder (utility
model)

© One kind of anti-swing device to limit the
horizontal movement of piston in dry gas holder
(utility model)

O Oil supply device of top provision oil tank for dry
gas holder (utility model)

O Fixed guiding wheel device to regulate deviation
of piston movement in dry gas holder (utility
model)

BT ERAIER
Shougang Jingtang gas holder area
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80000 forsEEITatlE BEIPIRS, 2000
BEAT drape seal dry gas holder converter gas B
1 ) .
Shougin Corp. S RSt R - e design
150000 SRS TRE EPIES 2000
polygon oil sealed dry gas holder BF gas
) I 80000 TR EEITatlE BEIPIRS, 2000 BB
Baogang No.2 steelmaking plant drape seal dry gas holder converter gas EPC
BRI AT mEmENFIVE IR wit
3 . 80000 2001 :
Shougang Xingang Corp. drape seal dry gas holder converter gas design
23 T Rt BR . ==t~
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polygon oil sealed dry gas holder BF gas
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Shougang Qiangang Corp. SO RS T == ey design
150000 . o 2002
polygon oil sealed dry gas holder coke oven gas
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drape seal dry gas holder converter gas
. 70 R R A S 20000 forsEEITatle BEIPIRS, 2002 igit
Desheng iron&steel Corp., Sichuan drape seal dry gas holder converter gas design
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Nanchang iron& steel Corp., Jiangxi drape seal dry gas holder converter gas EPC
; UARERIREAT) 150000 SRS TIE BIPIRS 2006 igit
Fulun iron&steel Corp. Shandong polygon oil sealed dry gas holder BF gas design
ZIH TR R : P =
150000 T AEREE TR SRS 2006
polygon oil sealed dry gas holder coke oven gas
. ENSER AT 2 % 80000 TorsEEFE BEPIRS 2006 it
Shougang Jingtang iron& steel Corp. drape seal dry gas holder converter gas design
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drape seal dry gas holder converter gas
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Zhangdian iron&steel Corp., Shandong polygon oil sealed dry gas holder BF gas design
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Huaiyin iron& steel Corp., Jiangsu BB FE FENPIE S design
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drape seal dry gas holder converter gas
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Kaimenzi porcelain chemical Corp., Jingde Town polygon oil sealed dry gas holder coke oven gas design
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Shougang Changzhi iron& steel Corp. round oil sealed dry gas holder BF gas Design (Gold Prize for steel structure in China)
13 TR 150000 forsEEITatlE BEIPIRS, 2010 igit
Shente iron& steel Corp., Jiangsu drape seal dry gas holder converter gas design
14 P (HBE) MEKAT) 50000 S RhERTRIE PR o011 iRit
Zhongpu (Handan) iron& steel Corp. polygon oil sealed dry gas holder coke oven gas design
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Haiwei iron& steel Corp., Wenshui Shanxi drape seal dry gas holder converter gas design
16 DY MIAEE AT 200000 S REHESTIE BPIRS 2012 21t
New casting pipe Corp., Wuhu, Anhui polygon oil sealed dry gas holder BF gas design
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Gas booster station
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BSIET has great advantages and rich
experience in centralized deployment of gas
booster station, making less land occupation
and less investment possible. H AR AR GE WP B A A R 56

. Converter gas booster station in Shougang Qiangan
Technical features g gang Qiangang

O Large scale pressure equipment
© Technology of workload adjustment
© Model selection and variable workload adjustment according to different working conditions
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al project: 200000m

O Service : desig

O startup time: 2010
- O System features
- ~ | New type of round oil sea
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© and maintenance.
- © Operation
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200000m”* BF gas holder in Shougang Changzhi Fuel gas devices of gas storage and distribution station in Shougang Jingtang
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Typical project: Gas storage and distribution station of Shougang Jingtang
iron& steel plant

O Service: design
© Start-up time: 2009
© System features
This project converged all the gas devices in one area, and large domestic equipment and intensive
comprehensive management were original in China. This system adopted many new technologies:
model selection, deployment of gas holder and safety measures; simplified process flow and deployment
of devices of gas mixing station; large scale equipment and comprehensive workload adjustment at
gas booster station; all the technologies helped to optimized the process flow, to simplified the system
devices deployment, to decreased construction investment and to lowered the energy consumption,
therefore this system is easy to manage and safe.
1* Prize of Excellent Engineering Design in Metallurgical Industry
© Operation performance
This system has overcome the disadvantages of scattered deployment of gas devices and been
running smoothly ever since the beginning.
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Gas storage and distribution station in Shougang Jingtang
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Municipal fuel gas storage and distribution
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BSIET has rich experience in municipal fuel
gas storage and distribution system engineering.
1/3 of Beijing’s LPG stations and LPG & natural
gas stations are designed and constructed by
BSIET, who also designed and constructed
the LPG storage and distribution station in
Bangladesh with a single tank capacity of
1000m® and a total capacity of 6000m°.
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Longyu LPG & natural gas station at Jinding Street,
Shijingshan District




