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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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i dik: SEEHASLEK60S Address: No. 60 Shijingshan Road, Beijing, P. R. China
BB 4RES: 100043 Postal code: 100043
FE 1&: (010) 68872480 (A E) Tel: +86-10-88299017  +86-10-88299030
(010) 88299085 ([= Al 5%) +86-10-88299033  +86-10-88299157
f& H. (010) 88295389 (A E) Fax: +86-10-88291231
(010) 88294937 (= A £) Website: www.bsiet.com E-mail: bsiet@bsiet.com
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I TESHAK

AIR SEPARATION

KX

BEEFEW RSN
Expertise from hundred-year Shougang

o wF 4 E I LA B KA RN

BEDING SHOUGANG INTERNATIONAL ENGINEERING TECHNOLOGY CO.,LTD.



BINERLEATDEHES () FEEXT Z2IERITAEEEREINIBANBMEENLERLL, 2
T3, FE5 [ HERGHNEDIRERARERANE T AE, —BEEETIEIS . EomREaelshi /A .
BNANBEAR NSRS .. BRSHT O RS IHSRANBHIRK, 98I TEREaSTIEN.

O 20 42 60 FX, RITTEINES] 6000m°h HE T, ZIMBEEERE AS2TIE—EHZA 6000m’h

HIEAEFNE—HET 6000m*/h HIEHHE;

O 20 tHe2 70 FAK, RITTEINES] 2X6500m’h HIE T2, ZIMEEERE AT S —iltiAE 6500m°h

HIEAAE;

@2mwamﬁﬁ RITTENES 30000m*h HIETFE, iZIES|##7E 30000m°h #IEHEH, ESFHE
AETIE—ESREHERRSRENNAES FIHRENSIENE, HAERZSS T RESI SN
Hmoﬁma%ﬁ.%m%WﬁﬁEﬁ\%RmﬂﬁLy_é . ERHMHBRIT—EREES KN
lig== L§77§EEIE%#m$MﬂEME,aﬁé%ijremmﬁmm RTENE. BNR
& 2X75000m°h #4H. HiFEZSIEFEENFHIENASE, FASTEFRITE.

BSIET has extraordinary advantages and abundant practical experiences in design of construction,
modification and expansion of Oxygen Plant (station). For years, on aspects of adopting advanced
international air separation device & technology and independent innovation of domestic technology, BSIET
keeps the leading status in the industry. The creative application of new air separation process, large sized
single unit of air separation equipment and the adoption and technology digestion of advanced international
air separation process all rank the first in domestic metallurgical industry.

O In 1960s, BSIET designed the 6000m®h air separation project for Shougang Oxygen Plant, which was
equipped with the first Japanese 6000m*h air separation unit and first lot of domestic 6000m*h air
separation units in domestic metallurgical industry.

In 1970s, BSIET designed the 2X6500m®h air separation project of Shougang Oxygen Plant, which was
equipped with the first lot of French 6500m*/h air separation units in domestic metallurgical industry.

© In 1980s, BSIET designed the 30000m®/h air separation project of Shougang Oxygen Plant. This project
adopted the Linde 30000m®h air separation unit, which was the first air separation unit to extract all
oxygen, nitrogen, argon and noble gas by large molecular sieve process, and the demonstration of large
air separation unit in domestic air separation industry. The project was also honored the bronze prize
of National Excellent Design, first prize of Beijing Science and Technology Progress and first prize of
Beijing Excellent Design etc.

In recent year, BSIET has designed and constructed many air separation units with international leading
standards, including Shougang Oxygen Plant 35000m®h quick variable load unit, Shougang Jingtang
2X75000m*h unit and Vietnam unit with steam turbine air compressor etc. and honored numerous
excellent design prizes.
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RESEFRS (BiE ) RESIFETDERAK;

BURENTZREME. LZ2E&RMUEL ®RitK;

Sn. =E. MEFEENERZMTERA;
TZ2EFTREPAIS K EWR RIRHIBUKHEFEREAR

Based on product mix of large scale iron and steel plants, balance the proportion of oxygen, nitrogen

and argon; considering the gas use characteristics and utilizing systems of iron & steel making process,
optimize equipment selection and process flow.

' Adopt advanced technologies such as quick varying load, oxygen internal compression, molecular sieve

purifying and packing column etc. to make sure the safe, continuous and economic use of gas in iron &
steel plants.

) Determination and optimized design of backup system for large scale liquid storage.
) Large scale gas storage device(spherical tank) and oxygen regulating and distributing technology.
O Factory design technologies such as concise and compact process device layout, process piping

optimization.

) Flexible calculation technology for high temperature, high pressure and low temperature piping.
) Patented technologies such as condensate water reclaim and liquid discharge water seal in production

process.

BARENTI &It BRARERE
Concise and Compact Factory Layout Liquid Backup System

2 - -"’" P
fﬁiﬁ%lz& S %L—HHEME
Spherical tank Zone and Pipe Network Oxygen Pressure Regulating Station




1211 FE& Means of Design
=4#i&it 3-Dimention Design

O BUBAEIER . RE . LHA9RHEE TR O Effectively solved the collision problems

O B TIRALCNIIREN, NRTIESHE between complicated pipe networking, device

O BAENERESRT, BeMRiRE, ByusgT  andstucure , _ -
2R © Enhanced the certainty of project organization,
quickened the project progress

© Precise statistics of material volumes, avoided
material waste, effective project cost control
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3-Dimension Design Model of Comprehensive Piping at the Pipe Collision Inspection
top of Plate Cold Box of Air Separation

ENRE 75000m°/h HE TR =4HRITHER
3-Dimension Design Model of 75000m*h Air Separation
Project of Shougang Jingtang

EINES/ 35000m°h HIE TR =4:gHE5
3-Dimension Design Model of 35000m*h Air Separation
Project of Shougang Oxygen Plant

alel % " il

M R et fre lus (oo Wrde B AbgeE . ey i L~
QW3 da P san-27 ar-jllmds B BURE WS £ EIERR IO T S |

FELEET 2 5 1 Ve .,

CEAY | y
A -
RESE 7 TP TEF ORI CIRIET W 0 T = -3
Temipu z :

[EEETELT)

[Frstsizerram

Festsiere.
[SecardsieTa

s

=HERITEUERE EE=%mIE
3-Dimension Design Database 3-Dimension Diagram of Pipe Construction

RI/353#r Stress Analysis

F3 Bentley PSDS =4 T [ RITEFRIIEIBRE , S\ Bentley Autopipe EiBN N ITERME, #H1T
BEERFNINNDITE , BIERESRUEMREE AR TIRASE , BEREEONZHER, BRLT
ERFENREIE T,

Utilize Bentley PSDS 3-Dimension Factory Design Software construct the pipe model, import the Bentley
Autopipe Pipe Stress Analyzing and Calculating Software and conduct the analysis and calculation, satisfy
the stress requirement of the pipe end by adjusting the rack position and technical parameter of Pipe End
Expansion Joint and to ensure the safe operation after the start up.

DI R G EN I EEXE

ASEENEOEBN DT E=4E
Standard Stress Comparison Diagram of Molecular Sieve 3-Dimension Diagram of Stress Calculation of Exit Pipe of

Purifying System Nitrogen Booster
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REEENEOEEBNHHTES
Result of Stress Calculation of Exit Pipe of Nitrogen Booster




TF2J4s Performance reference

separation project(5# air separation unit)

FsS TEEMR i 3178 578 SEHEFT =R IRINE)
No. Project name Process Oxygen output Way of Service Start—up time Honor
JIERBBFHL—FR, SERHMFRIT—FEL,
BENEST 30000m*h FIE T 2. 2. IRE. @ 5. B2RENIZ, SNE4E Bt KINFRITIR
1 Shougang oxygen plant 30000m3/h air separation Oxygen, nitrogen, argon, krypton, xenon, helium general 30000m*h En iﬁeerin 1988 1* Prize of Beijing science and technology progress,
project extraction process external compression 9 9 1* Prize of Beijing excellent design,
Bronze Prize of national excellent design
ERESI 2X3350m*h EHEEHRIETE - BEW4H 3350m°/h .
SMNE4E : : wit
2 Shougang oxygen plant External compression Single unit compressor Enaineerin 1992
2 x 3350m3/h air separation revamping project P 3350m?3/h 9 g
ERESI 2X16000m°h #IE T2 " BEHH 16000m°/h s
ShEYE . . wit
3 Shougang oxygen plant External compression Single unit compressor Enaineerin 1992
2 x 16000m3/h air separation project P 16000m3/h 9 9
ER/NEE 2X16000m°/h #IE T2 i BEH 16000m°/h .
: SMNE4E . ; wit
4 Shougang Xiaowangzhuang External compression Single unit compressor Enaineerin 1997
2 x 16000m3/h air separation project P 16000m?3/h 9 9
5 HEI AN 3200m*h A T2 HMNEYE 3200mh wit 2000
Vietnam TNS 3200m3/h air separation project External compression Engineering
4 3
6 % 2 X12000mh HETIE SMELR o IVl 12000m 1 it
. e . . . ingle unit compressor ; . 2003
Shougin 2 X 12000m3/h air separation project External compression 12000me/h Engineering
ERITENEST 23000m*h FIE T2 (1# HIEWHL) 5. 5. SEREE @it AETU2EMF IRt SR
7 Shougang Qiangang oxygen plant 23000m3/h air . NSRRI . 23000m*h XA 2004 2" Prize of Ministerial Excellent Project Design in
) . . - . Oxygen,nitrogen,argon internal compression Engineering :
separation project(1# air separation unit) Metallurgical Industry
2. A, IREFS. ©. 5. SRR, FREZAEGIZ,
BENESS 35000m°/h FIE T2 ASAEYE Bt ATl 2ENEIRRIT—%X
8 Shougang oxygen plant Oxygen, nitrogen, argon and raw krypton, xenon, helium all- 31000m*/h+4000m*h En iﬁeerin 2005 1* Prize of Ministerial Excellent Project Design in
35000m?/h air separation project extraction process with quick variable load process, 9 9 Metallurgical Industry
oxygen internal compression
ERITNEST 35000m°h SIS T2 (2# HIEH) = @it AETUEENFIERIT ZFX
9 Shougang Qiangang oxygen plant 35000m3/h air RUUPRE . 35000m%h N 2006 2" Prize of Ministerial Excellent Project Design in
: ; . - - Oxygen internal compression Engineering )
separation project(2# air separation unit) Metallurgical Industry
ST AR = = 3 | = =]
g'%MJifmﬁ(g’_ 2EI00Tm 0 ikl — e EH]4H 35000m°h -
#. 4# HIEN) Aa5NETE . ; wit
10 . . . . Single unit compressor ; . 2009
Shougang Qiangang oxygen plant 2 x 35000m3/h air Oxygen internal compression Engineering
. . . : . 35000m3/h
separation project(3# 4# air separation units)
2. 8. aEE. . 3. 22, % VAROX ITZ,
ENZRE 2X75000m°/h $IE T2 A5REYE EBEHH 75000m°/h Bt AT 2EREIRRIT %X
11 Shougang Jingtang Oxygen, nitrogen, argon and raw krypton, xenon, helium Single unit compressor En iﬁéerin 2009 1* Prize of Ministerial Excellent Project Design in
2 x 75000m3/h air separation project all- extraction process with VAROX process, oxygen internal 75000m3/h 9 9 Metallurgical Industry
compression
#E (MEsk) LAEIRE 35000m°h HIE T2 FREFTEN SSHELE @it
12 Vietnam Ninh Binh Fine Coal Based Urea Plant Steam turbine-air compressor air separation unit 35000m*h En iﬁeerin 2011
project 35000m3/h air separation project Oxygen internal compression 9 9
ERITIRES 35000m*h FIE T2 (5# $IEW) Py —— s
13 Shougang Qiangang oxygen plant 35000m?3/h air .%WWE i . 35000m®h ?Xrl— . 2011
Oxygen internal compression Engineering




EMESIT 35000m°/h HIETE

Shougang oxygen plant 35000ms3/h air separation project

EH4¥Es= System features Z%45= System features

O FESHA (R, 4. =) EBRAREENTIZNE, XEERE—ECIFRMxIZHHENAE; O FRNAREERETE, RE/DHEGRK;
O EGERENMPEREN, WAES THENTSEMIIREY, B T REMERRE; O MARERE. RAMETRIEEERSMUNE, EMFHAIRBFENESNA, SSIAERIREE R

0 RAEMEHNERASRTSERIE, SRR T TIRGMEKED, FARTEIRIRE, N ThRe, FRDREIREM Sit;
RTISHE, O FIREMERE, RIHHEH, BREFLESET.
0 REFEMNESEEL. RIEFEEXKET RS S, i%iﬁ/J\EﬁP’fn’%ﬁEﬁﬁ, WRB BRI (A © Adopted the quick variable load process, reduced oxygen venting loss
SRAZMAR) . EHE, RNE RSN ERIRRRR, FMESRESSEEFEDR O Reconstruct the liquid backup system t;y reusing the existing liquid oxygen and liquid nitrogen tanks,
HBRERITISR o combined the used and new equipment, realized the fast variable load function and reduced the cost of
© Medium-pressure gas (oxygen, nitrogen, argon) all introduced internal compression process, and this is equipment and land.
the first oxygen generating unit which creatively adopted this process in China. © Connected the used and new pipelines with a scrupulous design, ensured a smooth running.

©O The cancellation of oxygen compressor and medium-pressure nitrogen compressor has greatly
enhanced the reliability and stability of the unit as well as reduced the cost of equipment and Hﬁ%ﬁit_
construction. BUEY A EERES

© The adoption of internationally advanced gear combination air compressors set has effectively solved =rEATIE 2005
the problem of occupying too much land, and saved project investment greatly and quickened the Start-up time

process of the project.
©O Unigue oxygen pressure regulating station. According to the requirements of oxygen consumers and
characters of regulating equipment, we designed special oxygen regulating station for low requirement

BITER REES, BiNES NESESHEER | Run safely and steadily by now, the general oxygen
Performance M 7.63% TFBEZE 3.42% LI venting rate dropped from 7.63% to less than 3.42%

. . . P N I— _ \ e A rovs o . o
gsgrg meeting the needs- of iron making (e,xclude the oxygen enriched blast), casting |nC|§|0n, scraps zﬁxha/ LSS ERE TRg T —s 1% Prize of Mu’:/ulsterlulal E_xcclellle(r;t Project Design in
incision, lab tests. It effectively reduced user’s oxygen venting and frequent pressure fluctuation. onors etallurgical Industry

RS A= . .

e GanEs wIt Engineering

SeRkATE)
Start-up time AL A

BITER KBRS, REREREIET, Run safely and steadily by now, every criteria reached or o
Performance RS THE AR B RITHE exceeded the designed capacity

REIER A " e v 2" Prize of Ministerial Excellent Project Design in

& E — ;
Honors ATl 2ERA TR _SX Metallurgical Industry
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B5IE 2X75000m°/h IS TR
Shougang Jingtang 2x75000m?3/h air separation project

E#5= System features
O BrIEBRAE TSI AMMERANIBIENHE;
O KA VAROX 5Gift T 2 EZMEFRIGHRA ;
O EEARBLRERE, K 25% LA EMESAETEN, BiHRIRIEENNE~RS.
© Adopted the largest single unit in present metallurgical industry.
O Adopted several internationally-advanced technologies, such as VAROX process.

©O Adopted large-scale liquid tanks, realized the oxygen supply load variability by over 25%, at the same
time satisfied the production need when temporarily running down.

Waglﬁo% 7S‘j_e:_zlfjvice Ly Engineering
SERATE]
Start-up time 2009 2009
E1TIER BEES, RELeaEET, Run safely and steadily by now, every criteria
Performance FERESIENAZSEBITRIHE reached or exceeded the designed capacity
REIER A= . S s 1* Prize of Ministerial Excellent Project Design in
Honors AT EERA TR —5% Metallurgical Industry

iR (1L ) EBIER 35000m°/h HIETE
Vietnam Ninh Binh Fine Coal Based Urea Plant project 35000m3/h air
separation project

EZ545R System features
O REAZFSEFRANXTEN, 2ERIMETEWEEREEF B IESIENAE;
O 5.1MPa B FESXARERAELE, FHNHIZTENMESE; 5.5MPafl 8.3MPa iIiEERSBBE RSB
BEY, PEFRIJUENINRBIREM GiE;
O Z#ERtEeRITRE, 83Uzt TEREA.

© Adopted steam turbine-air compressor air separation unit, which is a chemical air separation unit
representing a comprehensive utilization of energy in modern chemical plant.

©O 5.1MPa high-pressure oxygen is internally compressed by liquid oxygen pump, enabling the unit run
more safely; 5.5MPa and 8.3MPa high-pressure nitrogen is made by nitrogen circulating booster, saved
the cost of equipment and land of product nitrogen compressors.

O Increased the design precision and controlled the project investment by using 3D design.

Waglﬁcii 7S‘j_(-:‘ir?vice R Engineering
SehLATYE]

Start-up time 2010 2010

peﬁg}«rféﬁce IR Under construction

—— = == b _‘\.,r"&" "’iws@é;ﬂ '
TR RVt (JEsk) KAEIRE 35000m*h HIE T2
Vietnam Ninh Binh Fine Coal Based Urea Plant project 35000m3/h air separation project is under construction.




