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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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and take them into active use. BSIET owns rich
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* CDQ waste heat boiler power generation

* Waste heat power generation of sintering annular cooler

% BFG boiler power generation

% Gas - steam combined circulating power plant (CCPP)

% Power generation by differential pressure in steel making converter vaporization cooling

% The abundant low-pressure saturated steam in the plant is used for power generation

% Steam superheater which can meet the steam consuming requirement for RH vacuum furnace
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CDQ waste heat boiler power generation
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Process flow chart of CDQ waste heat boiler power generation

Since 2003, BSIET and Nippon Steel cooperated to promote CDQ and waste heat boiler power
generation technology in China, and it owns a leading market share in iron and steel industry. CDQ waste
heat boiler power generation technology of BSIET has obviously superiority in aspect of application result.

Technical principle

CDQ is a new technology of coke cooling. Inert gas is used to cool high temperature coke and takes
out heat from the coke. High temperature fume is taken into the waste heat boiler, and exchanges heat with
high and low pressure water in the boiler to produce high and low pressure steam, and then the high and low
pressure steam is sent to the steam turbine in order to drive power generator.

Technical features

O In accordance with output of CDQ, waste heat boiler, steam turbine and power generator with different
capacities are provided;

O The waste heat boiler adopts membrane type water-cooling wall to increase the thermal efficiency;

O Electric energy produced by waste heat is applied to the plant so as to reduce the operation cost of the
plant;

© An advanced automation system is adopted to realize a centralized control of computer network.
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No. Project name Scale Service e
FEREREELATI50th FIEERRS s
1 Power Generation by 150t/h CDQ of 25MwW ’LEPC 2006
Jinan Xinying Coal Coking Co. Ltd.
BN125th B AR SEE
2 Power Generation by 125t/h CDQ of Baogang LA EPC AV
HiN140th FISERES ISV:Ra)
3 Power Generation by 140t/h CDQ of WISCO oMW EPC 2006
FLH R T AT THITE
2X140th FIEEERE SEE
4 Power Generation by 2X140t/h CDQ in Phase Il of Qian'an 2 ERE@ AL
Zhonghua Coal Chemical Co. Ltd.
FTRINFKL55Vh FIRE RS SEE
5 Power Generation by 155t/h CDQ of Xinyu Steel Works 20MW EPC 2009
FRINEK2XOVhTFHEE LR SEE
9 Power Generation by 2X90t/h CDQ of Xinyu Steel Works LN EPC AV
BINRE260Vh TFIRERRS )
7 Power Generation by 260t/h CDQ of 25MW e 2010
4 EPC
Shougang Jingtang
FLH R T AT =HITHE
2X140th FREEERE SEE
8 Power Generation by 2X140t/h CDQ in Phase Il of Qian'an IX18MW EPC 2010
Zhonghua Coal Chemical Co. Ltd.
9 SEERFITFABMhFIRERS 15MW BES, 2011
Power Generation by 120t/h CDQ of Jingdezhen Kaimenzi EPC
BELLIAF140thFIEERFS BEE
o Power Generation by 140t/h CDQ of Tangshan Fengda 2ot EPC AU
B LLIRFIOVhTFIEEREB BIEE
1 Power Generation by 90t/h CDQ of Tangshan Fengda 12Mw EPC 201
MaRk AT EN 125th FIEERES S
12 Power Generation by 125t/h CDQ of Coking Plant of 18MW ’uléPC 2011
Xingtai Iron & Steel Co.Ltd.
ML
s HRKRLAOh T K o | SRS sE
Power Generation by 140t/h CDQ of Shougang Shuigang EPC .
construction
REL=EI TR TELEL s#igch
14 170thFISERF 20MW BIEE, Unﬁ il
Power Generation by 170t/h CDQ of Inner Mongolia Huanghe EPC .
< . construction
Industry & Trade Qianlishan coking
P 1B ABI160Uh FIEE RS e i) g
15 Power Generation by 160t/h CDQ of 15MW ’uléPC Under
Shanxi Longmen Coal Coking Co. Ltd. construction
S
. ENREISWABIEE LTk . SEE BE
Boiler of Coking plant, Indian JSW Co. EPC .
construction
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Typical project: Power Generation by 150t/h CDQ of Jinan Xinying Coal Coking Co. Ltd.
ZINB 5150h FIEERERERR —a25MWATA K ABIAE, FIRERMBIFEUEAE86.3th, [EF

FRET79th, F=iR/E9.5MPa, iBE540°C . 1ZIMEF20065F%r=, =TRIT.

A 25MW turbine generator set is installed necessarily for thel50t/h CDQ device in this project. The
rated steam production of the CDQ waste heat boiler is 86.3t/h and the normal steam production is 79t/h. Steam
pressure is 9.5MPa, and temperature is 540°C. This project is put into production in 2006 with good operation
condition.
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Waste heat power generation of sintering annular cooler
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Waste heat boiler of sintering annular cooler

Sintering engineering is BSIET's domain with traditional advantage. BSIET has been in leading position
in research, development and application of waste heat power generation technology with sintering machine
and annular cooler in China and has accumulated a certain technical advantages.

Technical principle

Annular cooler is the critical equipment for sinter cooling. High temperature sinter is sent to the annular
cooler via the pallet, and the fan of the annular cooler takes cold air to the sinter for cooling purpose. The air
heated is carried out with heat exchange via the waste heat boiler and water to produce steam and then the
steam enters the steam turbine so as to drive the
power generator for power generation.

Technical features

© In accordance with hot wind volume produced
by the annular cooler, waste heat boiler, steam
turbine and power generator with different
capacities are provided;

© Secondary combustion system is applied to
stabilize steam parameters;

O Flash steam is applied to improve reutilization of
fume waste heat greatly;

© An advanced automation system is adopted
to realize a centralized control of computer S
network. RYAW, 327/ €3

Vertical condensate pump

- Bl AL
Steam turbine inside the protection hood
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Typical project: Waste heat power generation of sintering annular cooler of Qian'an
Mining Co. Ltd.
IZINEZIR1A50UhRIFFI6 & 10UhiRIF, HEEL1A25SMWALGEURIAFENLA, R T 1E360m R
F6E99M RN IR A B0, FEINARIBEOVhEEFIEMH, iZIMEF2010FER™, HaaiTRF.
This project was built with one 50t/h boiler and six 10t/h boilers, and one 25MW pure condensation
type steam turbine power generation set in order to solve the waste heat utilization of the one 360m? sinter

machine and the six 99m?” sintering machines, and undertakes the 60t/h heating capacity in winter. This
project is put into production in 2010 with good operation condition.
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Small boiler for power generation
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BFG boiler power generation

FEaPES KRB, SNERIEZEATMELOYh, 35th, 75t/h. 130t/hk220t/hEZERE RSP
BERWmPNTERLE, wPEDEFERE. PEPE. XSERESESEEFSMEN, RENKBRENES
15MW ~ 50MWHIEAN 5,

BNER LEEATEEMANEREFESSERIPXERET.

In the field of power generation by blast furnace gas, BSIET owns many engineering achievements with
different scales of BGF boiler such as 10t/h, 35t/h, 75t/h, 130t/h, 220t/h and so on. Boiler pressure includes
various pressures like low pressure, medium temperature and medium pressure, secondary high pressure, high
temperature and high pressure, etc. with various power generation capacities in the range of 15MW~50MW.

The high pressure boiler with BFG only self developed by BSIET has been honoured with the international
patent.

B Al 4R Applications
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Serial No. Project name Scale Service Completion time
EN50MWE &FE S wit
1 Shougang 50MW captive power plant SoMw Engineering 1996
B RNS0MWE SER L ‘it
2 Shanghai Weigang 50MW captive 50MW = 2000
Engineering
power plant
ENIEN2x25MWE Bk Bt
3 Shougang Qiangang 2 X 25MW 25MW T 2004
. Engineering
captive power plant
L3RI Rt
4 Magang 13# boiler S Engineering 2005
SEN6H#EAR wit
5 Magang 6# boiler 220uh Engineering 2006
S35 wit
g Magang 13# steam turbine ol Engineering ey
ENIET = = ML
7 SNREEDES 2x35t/h it 2008
Shougang Jingtang starting boiler Engineering
BiN50MWE &k wit
g Magang 50MW captive power plant 2ol Engineering AU
BINREBKXCRS siEE
9 Power generation of Shougang 2X25MW - 2011
. o EPC
Jingtang sea water desalination
BN IN2X1I5MWE S L B
10 Shougang Changgang 2 X 25MW 15MW = 2011
: Engineering
captive power plant
ERENISMWE [E & EBLE
; s
1 Shougang Qiangang 1_5MW back- 15MW }xﬁ- _ 2011
pressure steam turbine power Engineering
generation unit
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This project newly built two 130t/h secondary
high pressure BFG boilers with two 25MW extraction
condensing turbine generator units to solve bleeding
issue of abundant gas of the plant; meanwhile, it
also undertakes heating system in winter in the plant.
In addition, the captive power plant also serves
the function of supplying steelmaking RH vacuum
furnace with overheat steam for gas mixing.

This project was put into production in 2004
smoothly. It runs very well at present, and was
awarded as the first prize of the national excellent
project design in the metallurgical industry.

ALK 2x25MW k R LA T 7
Main building of Shougang Qiangang 2 x 25MW power generator unit
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BFG combustion boiler
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Gas - steam combined circulating power plant (CCPP)
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BSIET is the first company for research, development and application of gas-steam combined circulating
power station in iron and steel industry in china, and has obvious technical superiority.

Technical principle

Compressor and turbine is used to compress air. High pressure air is mixed and combusted with
fuel in the combustion chamber, and make the air rapid expansion and action in order to promote power
turbine rotating and acting so as to drive the power generator for power generation. High temperature fume
produced can reach to 450°C~550°C, and the waste heat boiler is used again to recovery the heat energy
and converter to steam. The steam turbine is driven for power generation again. So that the gas turbine -
steam turbine combined circulating power generation process is formed.

CCPPRIL &4 s G BEL )

CCPP boiler (under construction)
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O Efficiency of the BFG power generator is higher than that of the conventional one;

© Abundant low calorific value BFG in iron and steel plant is utilized to meet the requirement of energy
saving, consumption reducing and low carbon environment protection;

O Few COG is mixed so that the issue on unstable combustion with low calorific value BFG is efficiently
solved,;

© An advanced automation system is adopted to realize a centralized control of computer network.

R k%R Applications
INE &R
Project name

F=
Serial No.
BN IS0MWIAS XS RTE R B TIE

1 Shougang Qiangang 150MW gas -steam combined circulating
power plant
BRI N2X50MWIRS 25X BRI R BB TIE
Shougang Qiangang 2X50MW gas -steam combined circulating [ 2X50MW
power plant

MR | STRATU | SeRkETE]
Scale Service | Completion time

poany
Engineering
IR
Under
construction

wit
Engineering

CCPP 1%k
Main equipment of CCPP
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THICCPP =
Qiangang CCPP main control room

ILANCCPPIE Y4 214
Qiangang CCPP gas cooler
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Power generation by differential pressure in steel
making converter vaporization cooling
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BSIET is always in the leading position in aspect of application of screw type differential pressure power
generation technology with low pressure steam, and creatively replaced pressure reduction device with

the screw type power generator. This technology has outstanding advantage in aspect of low quality steam
utilization.

EIREA . fRIEFEIR
- - - igh-pressure steam OW-pressure steam
Technical principle SR & r—

Low pressure steam produced by the %—D
evaporative cooling of converter is sent to the ES

screw type power generator for power generation

and the low voltage electricity produced is used for

production. The screw type power generator can

realize low temperature waste heat utilization, and

make sufficient use of low quality steam and reduce Pmﬁ;‘%ﬂfm
production cost of the plant.

SEPG HHH)
Technical features p—

O Low quality waste heat is sufficiently used Serewcompressor ‘%
for better realization of energy saving and E_
consumption reduction;

© The screw type power generator can be start/ b
stop rapidly without heating up, and it can run in BERE T T
high sufficient and safe way; Process flow chart of the screw type power generator

O The low voltage electricity generated by the
screw type power generator can meet the demand of illumination of the production company and reduce
operation cost.

Typical project:Power generation by differential pressure in Qiangang steel-making
converter evaporation cooling

This project is built with one set of 250kW screw type power generator. The high pressure steam
produced from the converter evaporation cooling is used to the screw type power generator for power
generation. The low pressure steam is sent to the low pressure steam pipeline network for satisfactory of
steam pressure relief and production of electricity energy. This project is put into production in 2008 with
good operation condition.
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Residual heat recovery for evaporative cooling of steel
making converter
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BSIET is devoted to development, research and application in practice of residual heat recovery
technology for evaporative cooling of steel making converter, and is the first to design the full automatic

water supply system for steel making converter, and provide steam generated from evaporative cooling of
converter to vacuum pump of VOD.

Technical principle

The unsaturated water in steam drum absorbs, through cooling members of flue water wall, the heat
conducted by converter flue and returns to steam drum as the saturated mixture of water and steam which
will be separated into water and steam in steam drum, the steam will be sent to accumulator and then to the
user.

Technical features

O Fully recovers the heat in converter fume and reduces the temperature of converter fume to facilitate
dedusting;

O Full automatic water supply system will adapts the variation of water level in steam drum to
characteristics of converter operation to preclude mis-operation, which is safe and reliable;

© Provide steam generated from converter evaporative cooling to the vacuum pump of VOD, which has a
simple process and is safe and reliable, and saves investment and greatly reduces and operation cost.
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Serial No. Project name Nominal volume | Service Completion time
A EE N IEIN210t PSS AN T2 )
1 Baogang No.2 Steelmaking Plant evaporative cooling of 210t et 2001
EPC
210t converter
ERIE N — IR EN T Bt
2 Shougang Qiangang No.1 Steelmaking Plant evaporative 3X210t = 2004
: Engineering
cooling of converter
WERE [ A (=] NS
3 | EEL0GEIMAISEITIR Y100t Rit 2004
Shougin evaporative cooling of 100t converter Engineering
BRI ZESSA IR wit
4 . . : 100t : . 2005
Shougin evaporative cooling of converter (Phase Il) Engineering
BIRE N ESS S B BRIRE e T2 Bt
5 Qiangang modification project, evaporative cooling of 2X210t = 2008
Engineering
converter
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Residual heat recovery for evaporative cooling of reheating

furnace for rolling mill
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BSIET has abundant experience and unique technology in system optimization, integration and
innovation of technology and high efficiency equipment of residual heat recovery for evaporative cooling of
reheating furnace for rolling mill.

Technical principle

The unsaturated water in steam drum absorbs, through water tube at furnace bottom, the heat
conducted by reheating furnace and returns to steam drum as the saturated mixture of water and steam
which will be separated into water and steam in steam drum, the steam will be sent to the user.

Technical features

© The cooling member will be fully cooled by the absorption of huge amount of evaporative latent heat
when the circulating water turns to the steam;

© The steam is used to drive water supply pump to save electricity consumption of evaporative cooling
system; during power off or power failure, steam-driven pump can still operate to prevent the reheating
furnace from fault due to lack of water;

O For limited space for the layout of process equipment, low level thermal deaerator is innovatively used,
water supply temperature of the deaerator is increased, steam consumption for deaeration is reduced
and cavitation of water supply pump is solved through the water-water heat exchanger installed at the
outlet of deaerator.

B Ak 4R Applications
Fs I SEE AR | ST | SeRkATiE)
Serial No. Project name Scale | Service |Completiontime
EINEmIE AR IS EN T2 o
1 Shougang high quality bar mill plant evaporative cooling of 140t/h = iﬁeerin 2005
reheating furnace 9 9
BINE &M IR EN I @it
2 Shougang No.1 wire rod mill plant evaporative cooling of 120t/h = iﬁeerin 2005
reheating furnace 9 9
B NITIN2160mm#REL AIFP SIS A T2 S
8 Shougang Qiangang 2160mm hot strip mill evaporative cooling of | 250t/h En iﬁeerin 2006
reheating furnace 9 9
LLIFERPRS R L MNP AL A TR S
4 Zhongyang high speed wire rod mill evaporative cooling of 120t/h En iﬁeerin 2007
reheating furnace 9 9
B NITIN1580mmIAEL AIFUFS LIS EI T2 Bt
5 Shougang Qiangang 1580mm hot strip mill evaporative cooling of 170t/h En iﬁeerin 2010
reheating furnace 9 9
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Steam superheating
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BSIET self researched and developed steam superheating technology. Precise control system is used

for better satisfactory of steam quality requirement for various processes of iron and steel plant. It is popularly
used in steel making RH furnace and the field of steam which requires for heating.

©
@)
©
@)

Technical principle
In accordance with production process requirement, the saturated steam or low temperature steam is
heated to the temperature demanded for process production.

Technical features

© Abundant COG in iron and steel plant is used to heat steam so as to meet requirement of energy saving
and consumption reducing;

© It can solve problem of high temperature steam which is difficult to meet the requirement of production
process in iron and steel plant;

© The steam superheater takes less occupied land with characteristics of easy operation and simple
control;

© COG burner flow is adjusted to meet different load requirement of steam superheater.
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S I B E7F HE SRR | SeRlETia) Saturated steam power generation
Serial No. Project name Scale Service Completion time
ENITFNCCPP T2 s Sig e s @it s ‘E"ElﬂBﬁlﬁﬁﬁéﬁﬁ?ﬁE’EEW;i}:\,EEEE'UKB’\]EEE?\‘%F_\TFH, #E%@M&%MZ X 6MW | 'E(%M6MW’IZE,4I‘D§
1 Starting device with steam superheating of 0~ 40t/h En iﬁ;erin 2010 AREBINE SRR IO,
Shougang Qiangang CCPP project 9 9 . . L . .
BSIET dedicates to tracking and application of technology of power generation with low pressure
BINTNRHPZRSSIE TR A e S ) saturated steam, and is successfully applied in Shougang Qiangang 2x6MW and Changgang 6MW power
2 Steam superheating device of Shougang 0~ 60t/h MléPC 2011 generation projects with saturated steam.
Qiangang RH steam renovation project o . e -
HMAITE: HiNiER2xeMwWia &R EZBRTTE
HBMETIE. HiNTHccPPRINZERTHRER Typical project: Shougang Qiangang 2X6MW saturated steam power generation
Typical project: Starting device with steam superheating for Shougang CCPP ZIMB 212256 N6.5-1. 085U R BIIAE, SUE TR T .
ZIMBEZRIE400hEHZRRINES, LUBERITINCCPPRASRIEZIMNEK, FRTMEINREHE T This project is built with two N6.5-1.0 type pure condensing turbine power units with rated working
CCPPHAEISINIAEZaRIFRM . condition as follows:
IZIMB F20115F4%7, ETRF- s N
antiibef . . e HHEES . BEVKEE RS
This project is built with one set of 40t/h starting device with steam superheating in order to meet Inlet steam pressure 1.0+£0.2 MPa (A) Cleanness coefficient of cooling water 0.8
requirement of rapid starting of Qiangang CCPP in hot status. Configuration of the steam superheater meets
the starting gond!tlon in stab"statl.Js a.nd hot statys of the CCP_P unit. out thFﬁ}E] 0.01Mpa (A) o SFE ] 6.928 kg/kw.h
This project is put m}o duction in 2011 with good oreratlon condition. 1 utiet steam pressure eam consumption
:'\ .).l' ._ A ‘.-"-’. N N N J
s ; \ .- HRRE TEFNERE A 17957 KJ/kw.h
4 | - ' Inlet steam temperature Saturated temperature Heat consumption ’
HenE BrK=E
Inlet steam flow 4sth Circulating water flow 3400th
A WS =Nica > %2
. TEH_ZKIDII.E 33°C REHINER 6495 KW
// Circulating water temp. Power of the generator

ZINEF 2010547, IE1TRIF.
This project is put into production in 2010 with good operation condition.

Tl

AN 2XEMWAIR A ZE VR R 5
Main building of Shougang Qiangang 2X6MW saturated steam power generation
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