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BSIET is an international engineering company relatively held by Shougang Group. It was reorganized from BSDI
which was founded in 1973.

BSIET has attained the Compound Grade A Qualification for Engineering Design and the approval of High-tech
Enterprise by Ministry of National Science and Technology. It provides technical services ranging from planning consultation,
engineering design, equipment integration, project managing, EPC etc. for metallurgical, municipal, architectural, energy
saving and environmental industries and so on.

BSIET has unique technology advantages and rich practical experience lie especially in overall design of iron and steel
plants, individual design for stock yard, coking, sintering, pelletizing, iron making, steel making, reheating furnace, energy
saving, environment protection and integration of metallurgical equipment. The projects cover more than 60 iron and steel
enterprises of WISCO, TISCO, Baogang, Jigang, Tanggang, Chonggang, Xingang, Xuangang, Chenggang, Xianggang,
and more than 20 nations as Brazil, Peru, India, Malaysia, Vietnam, Bangladesh, the Philippines, South Korea, Saudi Arab,
Oman, Zimbabwe, Angola etc.

BSIET has been awarded with 50-odd national science & technology prizes and national excellent design prizes,
300-odd metallurgical industry and Beijing city excellent design and science and technology progress prizes, and achieved
300-odd national patents. A variety of projects created new records of Chinese companies.
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1 it dkETmASLERASLKE0S Address: No. 60 Shijingshan Road, Beijing, P. R. China

HBEI4RF5: 100043 Postal code: 100043

. 1&: 010-68872480 ( HAE ) Tel: +86-10-68872480 (Administrative office)
010-88299085 ( E Rl % ) +86-10-88299085 (Domestic business)
010-88299639 ( E Rl ) +86-10-88299639 (International business)

£ H: 010-88295389 ( HAZE ) Fax: +86-10-88295389 (Administrative office)
010-88294937 ( E R ) +86-10-88294937 (Domestic business)
010-88291231 ( E BRI ) +86-10-88291231 (International business)

X ik www.bsiet.com il #8: bsiet@bsiet.com Website: www.bsiet.com E—mail: bsiet@bsiet.com
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COAL INJECTION FOR

BLAST FURNACE
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FEEFEN RESHAME
Expertise from hundred-year Shougang
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BEDING SHOUGANG INTERNATIONAL ENGINEERING TECHNOLOGY CO.,LTD.



%R 12 History of Development
SFEEENRSPHNEZHRARBE. BETUBREREE, BOGETE, iﬂ%kF?R 1Rt ke

RERIT, BUSAE, BIRERESNA. ERNRZMEARNARE, HFEEA, SRFEE, TEN

REE, EENNEZEREFE.

O 1963%F, HITRZLMMARSIRE, 1964 FEEE WS LR

O 19664, EEWNSI LI, FFHMHEEL159%g/, GIET HATAIHRLER;

© 1994%F, FEEN1036m>-2536m  AEES kP EN A, RAEHHM, EIEmK, RERES EREE,

O 20004, #HATERFLARMS, RAPERBENHH, HRE—RUH, WHRIFBHKEEZEGR, EEHWN
FEE (1780m°, 2536m°) 4P LA, EEIEFREHKE;

© 20044, ®itHAN1800m° E 4P, A FRER B, FHIGEEEBIK;

O 20074, RITENITM2E52650m° S K, RAFIIEEZERR, LML B IHBUE;

© 20094F, Rt EMEE1S5500m SHp, FRFAFIHEEEBIR, =EHMBE, REEZE, RRBUES
BREAZENFB AT

O 20104, &It EWMITM3IS4000m°’ S, FHFAFIHEEZERR, £EHBE, TRAEXRTIEE,

F A E A [ HE S AP R R -

Pulverized Coal Injection (PCI) for Blast Furnace (BF) is an important technical feature of modern
BF. PCI can reduce coke consumption, coking pollution, adjust furnace conditions, promote stable and
smooth operation of BF, strengthen BF smelting and decrease iron-making production cost. Shougang
was the inventor of this technology, having a long history and rich experiment, notable practice effects and
a high reputation at home and abroad.

O Research and test of the system in 1963, application on Shougang BF in 1964;

© Promoted on Shougang BF in 1966, annual average coal injection rate 159kg/t, presenting a world
record at that time;

© Application on Shougang five BFs (1036m>-2536m® ) in 1994, adopting centralized pulverizing,
indirect injection, serial hopper and multi-pipe coal injection;

O Significant technical improvement in 2000, introducing medium-speed coal mill for pulverizing,bag
type first grade powder collection,two- streams of serial hopper direct injection, applied on two BFs
(1780m°®, 2536m°) of Shougang, i'eaching international advanced level;

© Design of Xianggang 1800m° BF in 2004, using medium-speed coal mill for pulverizing, parallel
hopper indirect injection;

© Design of'Shougang Q|angang 2# 2650m BF |n 2007 adoptmg parallel hopper direct injection,

- realizing full-automatic ‘coal |nject|on o FAE S |

© Design of Shougang Jlngtang 1# 5500m BF in 2009, adoptmg parallel hopper direct injection, full-
automatic coal injection, dense phase conveylng havmg on-line flow monitoring and automatic
regulation of two PCI main pipes;

O Design of Shougang Qlangang 3# 4000m’ BF, adopting parallel hopper direct injection, full-automatic

coal |nject|on adoptlhg pipe type belt conveyor for coal transportation, also conveying coal powder
for other BFs at the same time.
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FER A S Main Technical Characteristics
KIEBEZERER BEHHE

Long-distance Direct Injection Compact Type Arrangement

BEWNERIEARRITHEN2S. 3SSFBHEIE, XA
EEEEAMIEE, RAXEAERELZ, U THEMKIE
BEHEBRR. 2SSPBRE S EKEREI452m, WIIAEAHLH
EdWHER. ZMITREEETRETE, KEEREHEKE.

O XAMEHRRERERENDANAMESIFER, FHELIEH Y

BR%MTE

O MEEE F5 Gt ERERIFEMIER 2 &/ E, FAXARE
O SLILMT IR KRR

Shougang 2#, 3# BF PCI project designed by BSIET
adopted fully-sinicized technology and equipment, compact type
short flow process and realized the long-distance direct injection
of coal powder. The length of 2# BF PCI main pipe is 452m
and it is nominated for the 9" session of new record of Chinese
enterprise. Appraised by experts, this project has reached
international advanced level.

© Two medium-speed coal mills were provided for coal grinding
of two BFs respectively. Mutual supplement of coal powder
was realized

© The floor area of PCI building is the minimum in the same
scale using the belt conveyor with large inclination

O Realizing the injection of bituminous coal
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Appraisal for the scientific result

EmT “RESPZFEKREFHMBUREALZALSRITAR” BRBAREES

Beijing appraisal meeting for the scientific results of technological development
and design research of compact long-distance PCI technology for large-scale BF

HERREES




RHMIX B 56K
Dense Phase Conveying Uniform Injection

O BMEIEES 240, TLMESIKERE, BOEBER

O MR EMEHE, SEKERENDTIK, BEERENT4%

© In pulverized coal conveying, solid and gas rate is 240, saving conveying gas consumption and reducing
pipeline wear

© PCI branched pipes are uniformly arranged, the equivalent length tolerance is less than 1m, and the coal
injection tolerance is less than 4%

AR A R A
Upper discharge fluidizing PCI hopper

B S E
PCI branched pipes arranged uniformly

=

—_———
e

EN2S BB EN SR E
PCI branched pipes arranged uniformly for Xuangang 2# BF

LEMAEGE EIRE B HIEHIE

Fully-automatic Coal Injection Automatic Control and Adjustment of Coal Injection

O MiRid 2R A AL IEFITE], REER, =55

O RIFPHFMEKREFEE, HAXSHENFE

© The PCI process is controlled by PLC, with features of simple operation and accurate control

O Coal injection is set and the related parameters are automatically adjusted according to the requirements
for BF

B INITN2S S 4R B SR E
Automatic PCI screen for Shougang Qiangang 2# BF

M58 5% 3 28 Mg A 7 SE ) At i
Real-time Monitoring of the Injection Status of PCI Branch Pipes

O FEL&IENERBIE L EHBMCRE, RKIEEMIIBB#RK

O MFRBMBUKIELTEET/ERT, ReviieHam, HBRBEEESIT

© On-line monitoring the injection status of each PCI branch pipe, automatic back-blow at once if blocking
occurs

© Ensuring each PCI branch pipe under normal working conditions, improving the service life of lance and
making sure the stable operation of PCI

BNRE1S S B BEE
Automatic PCI screen for Shougang Jingtang 1# BF

BHINRES S 4P R S dE i
Monitoring of PCI branch pipe
for Shougang Jingtang 1# BF

N2 S S KR S M
Monitoring of PCI branch pipe for Xuangang 2# BF
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Automatic Circulation of Fume

O BHMRAMNEOMESZABIRRWF, MmiAE
BN BBRRRR = B T 15

O ESEARFMA, iﬁ"‘?ﬂt*ﬁ%, PEARIRE 5

O FEAERANFERIZ. 3IHRIPESKEXME
B TH2

O Offgas at exhaust fan outlet is added into mixing
stove, taking as desiccant for coal grinding after
heating

O Recycling of waste gas to reduce dust discharge
and environmental pollution

O It is more suitable for the PCI project which is far
from hot blast stove and hard for ignition of HBS | = © == =on 10 e “ ERE ml ““j
offgas ' ' '

1080mM° E RS BIEREHE T Z
Automatic fume circulating PCI process for 1080m* BF

=%t
3-D design

O SIH=HRITHRY, MNEFBRERFTIZMBIHIT=HEE

O SRIMEIUT MbT, FERRE B pRiiEIe S

O A4 TEESMAR I LE

O Introducing 3-D design software, 3-D modeling for BF PCI system
process part

O Realizing the simulation of plant browsing, completing 3-D check
on model collision

O Creating 2-D construction drawing for guiding construction and —eg;]:gﬁu
installation on site 3-D model

=4Rit

IZHRE
Demo of the process S METE

Pipeline axis side construction drawing

AT EREIRET A&

Mature and Reliable PCI Special Equipment

ATFANS R, HERITHIEESE
Adjustable air make up device,
for accurate control of the transport gas flow
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EAEEREM R, BRIXEREEEMES
High-precision pulverized coal distributor, reaching more
uniform coal injection of each branched pipe

SRmERE, FRE®4-61H
High-temperature wear-resistant lance,
with service life 4-6 months

BUE S ERETHAIATE,
L MR E, 12 BTR & BB R &)
PCI main flowmeter and regulating valve for on-line
monitoring instantaneous flow, controlling the momentary
fluctuation of injection




8% T #2 Typical Projects

BiN2S . 3SRNFBIERE

PCI systems for Shougang 2#,3# BFs
RAEE R BUXRAXREPIREFENEY, B
BEEEEK,

Features of system: Adopting large medium-speed coal mill for pulverizing,
bag for the first time, bag type first grade powder collection, two streams of
long-distance serial hopper direct injection for the first time
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HNER3S
PCI system for Shougang Qiangang 3# BF
Agtrm: BREGN LK, KEHE, 2835

BIPBER R R

Features of system: Coal charge by pipe type belt conveyor, dense phase
conveying, fully-automatic injection

BHIRTN2S SR RS

PCI system for Shougang Qiangang 2# BF

Ay S: HYBEERWK, SMEBEIBE.

Features of system: Parallel hopper direct injection, fully-automatic injection
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ENREE1S. 2S5FBERSE

PCI systems for Shougang Jingtang 1#,2# BFs

RYgctEm: WEESS00m° S, IKMEME, BURAEREANLET, £EABE.

Features of system: Two 5500m® BFs, dense-phase conveying, monitoring and regulation of PCI
main flow, fully-automatic coal injection

EN1S. 2S5 SFBRERS

PCI systems for Xuangang 1#,2# BFs

RG4S FE2500m° S, WA FERBEN, HH—EH
B, SAMELELE.

Features of system: Two 2500m® BFs, two medium-speed coal
mills, sharing one pulverized coal bin, five PCI hoppers

EiN8 S SRR L

PCI systems for Xuangang 8# BF
ARG s: RIEEE, £EIBUE.
Features of system: Dense-phase
conveying,fully-automatic injection




FER AIER Main Technical Index
HiNEN1S2650m° S 12009 E IR IRIEEERH A G

Main technical indexes of PCl operation in 2009 for Shougang Qiangang 1# 2650m* BF

B INIE N3 54000m & #2011 EE R EIRE T BER A 1545

Main technical indexes of PCl operation in 2011 for Shougang Qiangang 3# 4000m’ BF

IS HFE S % N=|
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Months production coefficient Col;e ratio | Coalratio | Fuel ratio temperature

td t(mP+d) g/t kgft kgt C

18 Jan. 6519 2.46 303.4 152.7 485.5 1218
2R Feb. 6731 2.54 299.6 157.6 486.4 1238
38 March 6599 2.49 299.6 156.5 485.0 1215
478 April 6758 2.55 306.9 151.5 487.4 1223
58 May 6652 2.51 306.3 149.1 485.1 1214
68 June 6625 2.50 304.3 155.0 490.6 1194
78 July 6493 2.45 303.7 156.7 490.4 1201
88 Aug. 6652 2.51 306.4 151.6 488.2 1212
9A Sep. 6413 2.42 304.9 155.7 489.7 1200
10A Oct. 6811 2.57 297.0 165.2 487.9 1206
118 Nov. 6572 2.48 295.9 165.1 489.4 1202
128 Dec. 6678 2.52 298.6 160.0 487.4 1202
Fu%jﬁear 6625 2.50 302.2 156.4 487.7 1210

F15 = F &% s X, i
.| JPeRrE FURBEH £ 1t BH | MK R

A Average daily Utilization Coke ratio | Coalratio | Fuel ratio Alr
Months production coefficient ka/t Kalt Ka/t temperature

t/d t/(m>d) g 9 9 T

18 Jan. 9700 2.425 287.007 175.591 498.441 1241
28 Feb. 9672 2.418 289.344 181.542 506.948 1221
38 March 9220 2.305 291.273 174.641 502.159 1242
48 April 10976 2.744 290.359 171.384 499.524 1242
58 May 9632 2.408 288.111 175.107 496.275 1255
68 June 9580 2.395 289.890 173.690 500.294 1255
78 July 9108 2.277 298.036 178.296 514.880 1243
88 Aug. 9304 2.326 299.350 175.869 514.887 1254
978 Sep. 8836 2.209 308.615 168.719 516.433 1232
10A Oct. 9404 2.351 320.522 154.533 517.118 1247
118 Nov. 9172 2.293 320.571 160.387 521.968 1244
127 Dec. 9509 2.38 312.161 161.293 520.912 1255

=i

9383 2.35 299.602 170.921 509.150 1246.25

Full year

B iNEH252650m’ & 12009 KR IR{E E B H R

Main technical indexes of PCI operation in 2009 for Shougang Qiangang 2# 2650m*® BF

NZ 1A = | \" < N=|
Rn Aiﬂ?j;ﬁw jtjiﬁg.i%n Coli li’l-/z’atio Cc;lfl IEzlgtio F%eﬁ;t%o R'k‘i,?n
Months production coeff|30|ent kot kgit kgt temp(?rature
t/d t/(m>d) C
18 Jan. 6784 2.56 286.75 181.00 489.99 1246
2H Feb. 6678 2.52 282.44 180.28 484.60 1243
3H March 6493 2.45 281.03 183.32 487.89 1247
48 April 6599 2.49 291.01 172.90 487.85 1254
58 May 6678 2.52 285.04 170.86 485.19 1254
68 June 6413 2.42 285.41 167.88 485.23 1254
7H July 6678 2.52 285.48 168.63 485.52 1251
8H Aug. 6466 2.44 293.07 161.16 487.60 1250
9H Sep. 6705 2.53 284.62 173.96 486.08 1277
108 Oct. 6731 2.54 289.38 170.56 487.23 1278
118 Nov. 6546 2.47 293.26 165.34 486.54 1273
127 Dec. 6652 2.51 291.24 170.09 487.33 1277
Ffjﬁear 6625 2.50 287.4 172.2 486.8 1258.67




T A4 Performance Reference

FsS EIRER EPER BETZ IHEH T =R E
No. BF designations BF volume PCI process Modes of execution Start—up time
1 ERASHL (KERE) 2100m? eI S it o
Shougang 4# BF(overhaul) Two streams of serial hopper indirect injection Engineering
Shougang 3# BF (relocated overhaul) Three streams of serial hopper indirect injection Engineering
Shougang 1# BF Three streams of serial hopper indirect injection Engineering
Shougang 2#, 3# BF 2536m Two streams of serial hopper direct injection Engineering
KRR 225 W N
3 X F 51 25 Bk R L e M AR wit
5 2# BF of R%r}gﬁPe_l[}gr:jrign and Steel 550m Two streams of serial hopper direct injection Engineering 2002
iRIN4 S =P 3 F B EE (8] 4215 AR i’
6 Xianggang 4# BF 1800m Parallel hopper indirect injection Engineering 2004
EWIS. 25 a1 3 XX F 5 2 Bk i L H AR it
7 Huaigang 1#, 2# BF 2X450m Two streams of serial hopper direct injection Engineering 2004
Shougqin 1# BF Two streams of serial hopper direct injection Engineering
HMMTS IR (KB 3 EiR L I=REIIN Cany
9 Xingang7# BF(overhaul) 1200m Parallel hopper direct injection Engineering 2004
0 TS Sk -~ ST S SR it o004
Shougang Qiangang 1# BF Two streams of serial hopper direct injection Engineering
Shougqin 2# BF Two streams of serial hopper direct injection Engineering
BHINEN2S S 3 F B AR it
12 Shougang Qiangang 2# BF 2650m Parallel hopper direct injection Engineering 2007
KIN3S =4 3 F51) 5 8] $E T AR it
13 TISCO 3# BF 1800m Parallel hopper indirect injection Engineering 2007
ER1S. 255K 3 F5 5 E =R wit
(e Xuangang 1#, 2# BF o Parallel hopper direJct injection Engineering 2008
HNREIS S 3 EiR IR IN Cany
15 Shougang Jingtang 1# BF 5500m Parallel hopper direct injection Engineering 2009
BENRE2S S 3 FH I EE B AR i’
16 Shougang Jingtang 2# BF 5500m Parallel hopper direJct injection Engineering 2010
HIMEIN3IS SH° 3 F 51 B AR I any
17 Shougang Qiangang 3# BF 4000m Parallel hopper direJct injection Engineering 2010
Xuangang 8# BF(overhaul) Parallel hopper direct injection EPC
BRNEK1S S 3 HHIEE FEmTAR BRE
19 1# BF of Il-|aiwei iron and steel plant 1380m Parallel hopper direct injection EPC 2012
EFENHIS D) 3 F51 5 B IR wit
20 3# BF of Hua Ling Lian steel plant el Parallel hopper direJct injection Engineering e




