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Table 1. 2~1. Outline of SIDEX Plant Facllities

Designed | Started
Capacity [ - from Main Specifications Supplier
®n |
No:-1-8F——|~—1050~{——1358—-1 700a*— Romania
No, ¢ BF 1050 1969 | 1700m® Romania
No, 3 BF 1050 1972 | 1700m* Remania
—Nor4-BF 12001975 1700m>—- Remania
= Nor 5 BF——— 18501378~} 2700n*-—— ~ Romania
No. 6 BF 2500 1381 | 3500n’ ~ Romania
Total - 8700
No. 1 BOF Plant 3200 ].933 180T/heat, LDX3 RH + YAD Romania
No, 2 BOF Piant - 3500 1975 | 180T/heat, LDX3 Germany ( GHH )
o, 3 BOF Piant 3000 - 1980 § 180T/heat, LDX3 -
EAF 250 50T/heat X3 AOD + VAD [ Russia 2
Total 9950 B ' Romania
No.1 CC Piant 3000 | 1975 | SL Caster( 2 Strands) X4 CONCAST 3 Romania |
Ne, 3 CC Plant 2605 1981 | 8L Caster ( 5 Strands) X5 CONCAST 1 Remania 4
Stabbing Mill 4300 | 1968
Blooming Mill 2500 1982 Russia
Total 12405 Romania
Hot Rolling Mill | 3500 1971 |t 1.5-12 w 700-1550 - Russia
No. Plate Mill | 1200 | 1965 |t 4-100 w 800-3200 Englandtfrance
No,2 Plate Hilt 1500 | - 1978 | t 6-100 w 1000-4000 Low Alloy U S.A + ASB
TOTAL 2160 : L
Cold ~ TOH Mo 1| 1020 | 1970 Germany (DEHAG )
Mill —TOM-No, 2 {——540——1987—|— - Russia
Reversing 84 |- 1988 Romania
Galvanizing Piént 100 1971 | t 0.3-2.5 w 500-1550 VAI4S, HEURTEY+Romania
Piping Plant 1987 | d 610-1420 1500000/year Romania
Coke  Rol-4 | 1320 ] '73-75]3.8 X12.85 X0.46 Poland
Oven : No, 5-8 1200 | '78-77] 5.5 X14,25 X0.41 Russia
———HNo-1-8 1100 1962 - 1 065620 H—— Russia + Romania
Sintering No. | 1400 | 1968 | 15602 Romania
Machine  No, 2 1400 1968 | 1562 Romania
N0, 3 1400 | 1878 | 156m° " Renania
- Nord 00197811 56m>— Romania
- Ror§—1—1800———1376——200n*— Romania
Noo 611800 [——1378——200m>— Romania
No 7~ [ 5000 | 1981 | 500m? Romania-
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Fig.l.?-l. Layout Drawing of SIDEX SA.
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Table |, 2~3, Management Organlzation of SIDEX

Board of Stata Roprosnntat!vo
Board of Hanagement
Board of Directors

|

General Hanager ‘Adainistrative Hanager
- personnel Manager

: e -+ Financial Manager -
- Assistant General Manager — ' 3

" fcenomical Division ~ L Conmercial Manager

& Econonmlce Pol!cy Econenlc PolicyiProgranmInngtatisllcs

L Hanager of Programmlng T;E Economic Analysls: &'Rgform Application
Prices & Economic Conditlons

O+ Leagal 6ffice.
- Financial Control Offlce

. Hanager of Conputer Center

- Assistant General Hanager —;- Technical Hanager ———— — Technoidﬁy % Néw Product
Developing, Revamping o .. Nuciear Department
£ Modernization Division ' o b= Process Hodarnlzatlon & Envcrenment

—+ Quatity Technical Control

‘b~ Quatity Assurance

b~ Laboratery _

-- Mechanleal Department

— Energy ‘Department

“Financing Contracting Department
—- Sparb Phrté Equipment Department

- Manager of R
Mechanicatl & Energy '

— Halntenance Plant
-5 Energy plant '_
— “Instrument Repair Shop

- Assistant General Manager ' : - Barter Department
Production Division ' . '
— Production Hénager _.m.[: Froductlon Programming
_ - Production Control

- Coke Chemical Ptant ' .
L- Sintering & Blast Furnace Plant
~ Stéelmaking Plant '

- Roiling Bills

— Transportation

Organization and Protoco} Departmsnt

1-18



2) BT OB
(1) A:pedtm o
‘Emwaﬁﬁ\ﬁ%\ﬂ%‘ﬁﬁ%wkm@%EWM?uJMMmﬁﬁ
B0 L TR £ IR D B 2o % 2o NTIOBEEI 2 Bl 1
AT B X NTW B HRAEL & LD 3L BSIDEXIZEET 5. Hitlhiz
wru $N§$T®%H%ﬁtbt?&ﬁﬁ@%H%FMLT&H
B, TR OB b & S C PPN R A &
' iﬁEﬂﬁbL&thw%o
B, Uﬁka%M%m%LOWTummwm’#%Ef%%ﬁ
l%ﬁ%*kﬂbﬁwﬁwfmmmtﬁ mwiwkxbmb%ﬂ5o
) TR
HEEPITIRES U2 TSN b & VDB F A A R L. A
AP AL C B B TH BT & 4 R 1 1A
TRERTBY, THNTOLEMBMATIPRLEL DI, 2R LYy
B ECBMECIE SRTYAY R Y MRS S b,
- (3) SHE%Em |
S W%ﬁTﬂ@la&%mww%tmmeéboTw&o
RIS EJ v NS ST LT
CRTIBT B A BHEEINEO T 5 v 2 ERILOT ¥ Vs VIR
- BHSEIOBH. 150 9000 HEfT |
OB L I VY — P DT
AP LDy Ve n |
| REEABIER Y SRR TSR S R, £ OBFRRE 75 v
?7tttk\ﬁﬁﬁﬁ@ﬁm#%&%kﬁ?%%ﬁﬁ%wmm%%
.‘t TS S CH D,
| (4) MIS (Managemcm Inl'onnanon System) .
 SIDEXOUUROIHS A 5 AT SOBEE BEL T B,

I-19



pERt
R

S ATECRE
‘T%m@ﬂ&&
R N
RS | TP |
By A7 b STHREACEACF ¥ 9 4 ¥ ORIER R ¢, REXEE
BRI 20 C OB T DU, 4R T AT Ol
LTwh, AL T V- Aﬂﬁ%@ﬁﬁ&k%k\%I%w WA &
®¥ LWL BT y@ﬁﬂmi%%%@&%#ﬁbenfm&o-

[OR:

TR O H b3 I%Lmiéﬂg%%&ﬁﬁofw% %ﬂﬁ
| BEERE AR RO L oM T, SHBMLAONRN, FH%0
FCHHE S 5 I b Do BHTBRFTFOUME O £ ) e KBTI
DREIAT, BEAKOBRTHERRLT V2,

(6) THyN | |
BT 2SI TIROSIAEE BT RS A% AR OERE - %l
CREHEE L DT A vk, R - FeAIT, SN & B - T A ARG
%ﬁW547%iﬁTéiﬁv7niUﬁﬁénfw%o

WA T35 R —— MR AT
| g
| P BRAE (G i )
| g ‘
L—T——‘&ﬁm ¥

P—%%&mx917(ﬁm nﬂvﬁ
L-TARAEA Y v 7 ‘ _ ‘

QR T | .
SIDEX KM O &% HHHHEEN £ 4 LC VB, § e bby 1RO

120



SIDEXAEAREH ORI, THH . WG & 100 2 L iR A
(BB BRD) | BERBSEE (456807 0t 202 [0 5 W94
~ Qualification Schoo! 3 & UM RN 2 SETLR #°3,500 AAEEEL
TWVh, Ly Yo7 REHH OV T, AB~OEMIREI & 55 -
BRI X L R 1,300 A% TEEE LTV B,

21
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Table |, 2~7., Dellivery Amounit of Stee! Products

Total Dellvery Anount of Steel Products Unit:1000t
1989 | 1990 | 1981 | 1932 | 1993 | 1994 | 1995 | 2002
Heavy Plate 23| 10| 10TS| - 954 992| - 1050 1150| lido
| Hot Coil & Sheet - 13601 988| 580  433| - 853 1100 f100| 1040
Cold Coil & Shest §85| 690) 58| 357} 47| 350|450 663
Galvenized Coil & Sheet | 64| . 52| 27| 30| 28| 35/ - 50| 80
Pipe | 21| 4| 30| | 19| 15) 30| 58y
Bloom & Billet | 1300| T45{ GO~ _gssi 598 - 600 -720| 1870
Total | 5759| 3861 2305| 2150| 283¢| 3150 3500| 485l
Delivery Amount for Domestic Demand ~ - PRI Uaitsl0o0t ¢
1989 | 1950 | 1991 | 1332 | 1983 | 1994
Heavy Plate | 1ies| 695 574 336] 385 400
Hot Coil & Sheet 990| 924 524| 36| 725 SO
Cold Coil & Sheet ] 1sol  s3e]  so4| 317} 325 340
Galvanized Coil & Sheet 231 35 - 18 6 19 20|
Pipe | 4| &5 2t 4f ey 0
Bloom & Billet | o1a0f 45| seol 330|568 600
| Total . a272| 2974| 2288) 1319| 2032) 2220
.Delivery Amount for Export . : Unit:1000t
1983 | 1990 | 1981 1982 | 1993 | 193¢ |
Heavy Plate | 98| was|  sor| ey 607|650
Hot Coil & Sheet . 30| 64| 56| 07| 13| - 250
Cold Coil & Sheet 135{ 60 50 40| 2] 10
‘Galvanized Coil & Sheet i1 17 - 8 A 9 15
Pipe 3 1 3 1 - 5
Bloom & Billet : ol Y B 35 30 =
Total o 487 se7| e18[ 831} eo2f 930

{Note] 1989 ~1983 Actual amount
1334 Planned amount and qctual amount
1995 -2002 Planned amount S
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Table 1, 2-8, Faclllty Opsration Plan in 2002

. . Designed s L L _
“Faelllty Capacity Haia Specifications Operatlon Plan in 2002
L C{KE/Y) ' ' — IR
%Nd.—i—SF——wi{}S&*%*?Gﬁm'l——-——ﬁu—* |* Kot in 'opefaiién R
——Nor2-8F——}—-—H050—{-+100n? ~Not in operation
N 3B ——— 50— — Kot in gperation
No 4 8F | 1209 [ 1700m° . o) To be In operation
No.§ BF 1850 | 2790m? ' " To be In operation
No.§ BF " [ - 2500 | 3500m> To be .In operation
N6, } BOF Plant| © 3200 | 180T/heat,LDX 3 " RH 4 VAD | Td be inioperation
No._2_BGF Piaat 3500 IBOT/hga’t._‘l._DXJ' '_ﬂot decided at this moment
No, 3 BOF Piant 3000 | 1807/heal, LBX3 To-be in’operation
£Af 250 | 50T/heatX3 - AOD +# VAD| 'To be in operation
No.] CC Plant 3000 | SL Caster( 2 Stiands) xi To be in operation
No. 3 CC Plant 2605 | Bt Caster( § Strands) X5 To be in operation.
StebdbingHiH—T— B IR '
Blooming-Mitk 2500 _
Kot Rolling Mit1| 3500 |t 1.5-12 w 700-1550 To be in operation
No—t-Phate Hi———1200—|-t-4-100-v-800-3200— Not In opération
No.2 Plate Hill 1500 | t 6-100 w 1600-4600 ‘To be in operation
C.oid fandem Ne, i 1029 _To.be in ﬁperat'ion
Miti-Tonden Nor 21— 540 i Nebtin operation °
Reversing _ g4 Io _be_ in operation
gatvaniziog Plant 100 | t 0.3-2.5 wE00-155¢0 .| Yo be in operation
Piping Plant ¢ §10-1420 To be in operéllon
Coke Norl’HV—H—IS—;‘QA%%X-H.—:&&—X*%4‘o'*- Hot in operation
Oven  No, 5-§ 1200 {65.5 x14.25 X0. 41 To be in operation
No. -8 1700 | 7.0 xX15.18 X0.41 - Elther Ho, 7 or Ro. 8 will be
in operation
Sintering Ho:-i—h*m%{ﬂﬁ——ﬁsnl—————-ﬂr Hot in operation
Machine  Noqd——t——HO00—+—156nt———n Not in operation
No 3t H 80— bt oi———— “Not in operation
No-d HO0--f-156m2 Not in operation
- Ko 5 - 1800 | 200m% . €lther two machines of
N, § 1800 | 200m? No, 5.6, T will be In operation
- No, 7 5000 500m? '
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Table 1.2-10. Comparison of Major Operational indices

1-31

- {Workability] _
p ' SIDEX NIPPON STEEL
racess in 1989 OITA WKS. 1992
Hot StripMill | Hot Strip Mill 802 % | 925%
Plate Mill . {No0.2 Plate Mill 78.5 % 93.1 %
[Remarks] _
o Operating Time (h)
Workability (%) = . g L . X100
Calendar Time (h) - Schedule Shut Down Time (h)
" {Yield of Each Process]
. ' NIPPON STEEL
Unit | SIDEX 1989 | (51ra wKs.1992
Molten Stecl % 91.5 95.8
CC Shab % 91.3 97.1
Plate Mill % 86.6 94.7
- |Hot Strip Mill % 94.5 99.3
fRelining Interval of Ovens and Furnaces]
Unit SIDEX JAPAN
Coke Oven Years 10~12 25 ~30
Blast Furnace Years 4~5 10 ~15
Hot Stove Years 4 ~5 15 ~20
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Table I1.1-1. Resources of Primary Energy in Ronjania

- S Structure of Prinary Energy (kt)
Resources of Primary Energy

2 Sl 1990 1991 1992

Coking Pit Coal - 5,265 3,366 1,023

Pit Coal & 7,291 5,254 7,966

o Anthracite . : _ .
Coal [ ignite &B -
1gnite & Brown 10,302 8,301 9,421
Coal - :

Imported Coke 999 803 186
Natural Gas 40,960 34,299 30,117
Petroleum - - | Crude Petroleum 34,330 21,914 -19,11'2 '

. Others 2,041 3.851 3,186

- .| Hydreclectric 4,019 5215 4,214

. Power
Electric Power . 4 _
~ , [mported 3,468 2,579 1,615
Electvic Power
Others ) 113 76 57
Total 107,906 86,158 | 75934

Data from RENEL, (Coal Equivalent = 7,000 kcal/kg)
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Table I1.1-2. Energy Balance in Romania in 1992

' AT Energy Balance (k1) :
- Resources of Primary Energy - : -~ — —
: : ‘Total ' | Domestic-|  Imporis Others
Coking Pit Coal | 1,023 877 146
. | PrCoal& 066 | 2207 | 5380 280
- | Anthracite |
Ol g &8 | | |
| 'BNlle XBIOWR 9421 | - 8,200 156 1,065
Coal 3 ) , -
Imported Coke | . 186 | . - 186
Natural Gas | - 30,117 25,175 4,942
Petroleum | Crude Petoleum| 19,112 9,176 9,115 821
 Others 3,186 828 2,340 18
| Hydroeleauie |y 24 | 4,274 |
. : Power
Electiic Power Tmported :
Electric Power 1,615 1,615
Others 57 57
Total 175,934 50,007 23,743 | 2,184

‘ Data from RENEL, (Coal Equivalent = 7,000 kcal/kg)

Agriculture Population
Transport & (3.7 %) Consumption
Communication (19.4 %)
(A.8%) N\,
CO(}S*{%!;?@L\.\E N
e W : :' Manufacturing except
N LS Iron & Sicel Industey
Iron & Steel Industry (593 %)
(117 %)

- Fig. 11.1-1. Structure of Consumption in 1992 (Data from RENEL)
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Table 11.1-3. Energy Consumption in Iron & Steel Industry (1992)

N | Fields (Tcally)
-~ Total = . PN
_ Ironmaking | Steelmaking Others
Used Encigy 38,510 16790 | 3,870 17,850
Recovery 4920 1,430 R 3,590
. Energy . . _ : _
o Net _ o IR 9
Consumprion | 350 Energy Rallo 6.68 Gealfs
‘Data from Ministry of Industries | ' .
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2. SIDEXIZBH 5 I3 V¥ = OFHikm

SIDEXOEA V¥ - BRARIE BT RS o . A BT IR 4 8l
MW TRBEL T B,

Purchased Power | 2,450 (Calculated) keal/kWh

NawralGas: - 8,050 kcal/Nm>

Raw Material Coal © 7,000 kcal/kg

Purchased Coke . -~ 6,300 keal/kg

' Cokc_.I 6,300 kcal/kg

- PCI Coal : 6,300 (Estimated) kealfkg
oG 4,250 * keal/Nm?
BFG ! 800 keal/Nm?>
LDG ! 2,000 (Estimated) keal/Nm>

Steam (High Pressure) (Calculated) & 978 kealfkg

Steam (Low Pressure) (Calculated) © 830 kealfkg _
5 1R S CISIDBX & ) AT L 2R T COG D5, 3600

keal/Nm? B8 T o 225, 153 ¥ BN D o 2220, 35 2 Kiftic,
ALY HAZ Y T T 4 2 AL TR LT Lo 1o Z DM R,

4,350 ~ 4,400 keal/Nm? (ﬂl’]fﬁ'm 20) & ONEE e & o T, B

b A A CABTH COG DA & LTt 4,250 keaNm3 240013 2o

2.1 B0 R ¥ — ik
LRANE -G ¥ A% Fig. 1121 KR, K3 BRI T 09 Th B,
(1) HIEH ATRO 2 0BERL RV F 12 i B KR A A DI 42 %
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is! Bnergy

25,690 X 109 keal

- Coal ©7%)

_ 718 X 106 Nm?
L- \7?/

4,400 X 106 Nm3

Sold Energy 1,130 X 109 keal

2nd Energy
15,460 X 109 keal

Petroleum (33%)
- AlNatrat G!'S% Raw Material Coal 2,351kt
- J|564
- A A% 168 Rm] Coke Ov
Purchascd Power ' / X 107 Nm \ e ven
1574 X 10%wh [ V \ . - '
Puichased Steam,~” - Purchiased Coke 123kt - L
o : Coke 1,405kt | \
X 106 Nm - '
3 " Blast Fumace
TN
7 BFO
_ 113 X 10 6 Nm? : _
/ . Byproduet Gas
’ 6,570 X 109 keal
% J
: . |/ 1,840 X 107 keal )
Blast Air and / f/.“ 9 Waste Heat Boiler
Power Generation / 0 ¢ S0k
2890k a 1 =
- 4,290
x10%
] / ) _.___\__{_— 10 7 keal
\%
Power Generation /
92 X 10 6 kWh _
4
Pue

>

Power for Unitity
. 700 X 106 1cwh-

S

T Sold 710 % 109 keat
© {Tar, Breeze, Natural Gas, Steam)
ST RENEL 440 X 109 keal

k:";z' - Steam - I
e O] 7350 X 10T keal
x 10 S xwy

(T~ Blist Air 191510

Fig. 1L2-1. Energy Flow Chart of SIDEX in 1992

I8,450 Mcalft-s |
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Rig. 1122, 1SIDEX & HAD—~ RO 1 K 3 ¥ — o8t 74
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Peteoleum : 329 % - . Petroleum : 7 %

 Coal:67.1% T  Coal:93%
SIDEX JAPAN

Fig. I1.2-2. Comparison on Purchase Energy Ratio in 1992

SIDEX® 1 3. 3 ¥ — 0)[*]572 % Table I1.2-1, /KT,

Table 11.2-1. SIDEX Purchased Energy in Detail

Coal (67.1 %) = = _ Petroleum (32.9 %)
Coal Purchased Coke| Natural Gas -PthhﬁSﬁd Purchased Heat
i ) L ower
2351 kify . 123%y - | 564 MNm3fy | 1574 GWhiy 450 kyly
641 % 3.0 % 17.7 % 15.0 % 0.2 %
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2.1.2 2Xkx2¥—H5N

MM O— R A Ve — (2 R AVE-) THOREL T BEAFO
2RLANKE-OBRNT ¥ A%Fig 1123, KiRT. COIURTEIE 2 RT
ANF— ORI BT, FMSSE A VE — (WA A, B 3L F - 4F)
DO BEAIE, 50 % L TH DN ANY - CHEHI ) HAD LAY

(85-90 %) WIS AE - Twd, (Fig. 11244, BH) HREHCBNT
e A TRAREATS S EEE L C v 22 v 2 COGPBFG 2 AT T k3
R A& BARCYITL T 2 THHE < S LIDGORFIT b & £ Tw
v, Bl X HICSIDEXD 2 RLANF— b, ﬂt%ﬁﬁ‘ﬁ‘i‘ﬁﬁ’k?ﬁ?&i?‘f’x R
ATV OILEBIEA T 5 V¥ — ~OELEIEDEIARIT L % > TV B

Naturat Gas & Purchased Power Natural Gas & Purchasé,d Power
51 % - 15-10 %

Byproducts Gas & o T 8590 %
Recovery of Waste Heat Byproducts Gas &
Recovery of Waste Heat
SIDEX

JAPAN

Fig. 11.2-3. Comparison of 2nd Energy Supply Source
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Recovery of Waste Heat

ol
At dorb
VP i

|

Nalur'al Gas ™l

L]}

Purchased Power : Fuel

Supply ‘ Consumption
Fig. 11.2-4. 2nd Energy Balance at SIDEX in 1992

2.2 BT 3O F — FULA

22,0 AFER & IOV F — ORALO 4R
SIDEX{I B4 A 4 AEMOMG b > M7 H 0 x 5L ¥ — BURMY & HIMA: 2t

BORMR & Fig. 11.2-5. 127 F,

5 6 @
: Produclion

90 [ . ln 2002
80

70 . 6.34
' i 723 : ias

60 [ Energy Unit Consumption :

so [ (Usit: Gealt-s) : 7]

40 | 486

0f i’,g 5 Total Encrgy Coasumption
20 E ' {Unit: 1012 kcally)

10

0 & 4. A

-0 ' 2000 4000 6000 8000

Production of Crude Steel (Unit : kt-sfy)

Fig. I1.2-5. Relation on Energy Unit Consumption, Total Energy Consumption, and
Production in SIDEX('89-'92)
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Overall Energy Consumption (92)

SIDEX 8450 Mcaljt

Main Cause of the Dilference
between SIDEX and fapan

. (Process) (Kinds of Energy)

Unitit _ - CC Ratio
Supply _ 10%

Waste Heat
Recovery
7%

By-Product-Gas

Recavery Elgfkl.ricity
11%

Fig. 11.2-6. Comparison of Total Energy Consumption between SIDEX and Japan
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rable 11.2-2. Comparison of Encrgy Rate in Each Plant -

JAPAN

Data from SIDEX in 1992
Nole:

- Integrated Iron & Steel

11413

~Ttem Unit | SIDEX
o . - |COG Recovery Nm’ft 270 | 300
Recovery of Indigenous Gas [ir e o covery “Nm't | 1,753 | 1592
|Coke OvenBattery | Mocalh | ~ 669 555
Sinter Ignition Furnace | Mcald | 50 .9
 sinterBresze | ken 72 44
[Fuel Consumption Rate Blast Fuinace kg | 588 | 516
' " |Hotstove | Mealn | 608 433
Heavy Plate Mill .~ | Mcalt | 944 | 335
~ [Hot Strip Mill - Mcali 1,050 | 266
" |Coke Oven Battery '.\kWh;r-; 23 28.0
- |Coke Chemical Plant kWhit | T 18.2
Sinter | xkwnac | 4724 | 381
Power Cb:is’un’lplit)ﬁ Rate. 7' B‘e_lSlFur_nace L "‘W" 371 31.9
: : - |Heavy Plate Mill kWhit |© 1324 | 94.6
Hot Strip Mill .~ CkWhit |1 1939 | 983
Compressed Air kefts -1 340 16.1 -
Oxygen Gas kgs | 721 | s50.
Power Generation Efficicncy : keal/lkWh| 4,060 2,658
Steam Consumption Total |, . kgls 484 . 262
Recovery of Waste Heatl coQ Mcalt | 150 260

t = Product in each shop, t-s= Crude steel, JAPANﬁAvcrage value in
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Ist Energy

40,660 X 10 ? kcal_l

Power Generation

Purchased PO\_E'_&/ ~

Petroleum (35%)

| Coal (65%)

Natural Gas
940 X 10 % Nm3

\

Raw Material Coal 3,045 kily

Coke Oven

2,300 X 10 8 kWh
Purchased Steam .~

1150kt

Blast Air and

3350k

2ad Energy

24,090 X 10 9 keal

=

\\\\\

110 X 10 S xwh

e

143 % 100Nm3

Coke 2,623 kijy

\ T
Purchased Coke 800 ktfy

1y

Blast Furaace

BFG

8,350 X 106 Nm3

1,210 X 109 kcal

(ALY

€OG |

" {Byproduct Gas

10,630 % 102 keal

v

2,070 X 109 keal

I

Power Generation

Power for Ublity ~

800 X 10 S xwh

N

~ls

Swam
6,160 kit

Fuel

12,110 % 102 keal

\71\ Blast Air3,640kt

==

/QMJQEME
I
|
|

Sold Energy A 1,490%X 107 keal

@ |

$01d 380 X 109 keal

(Tar, Natural Gas, Steam)
' gwm RENEL 1,110 X 109 keal

Loss 500 X 102 keal

(Brd

A 6%, COG A 2.5%)

950 X 10 9 keal

H

1
i
§
!
i

7,000.Mca1ft-s

Fig. 11.2-8. Energy Flow Chatt of SIDEX in 2002 Before Taking. Energy Sa\gfing Measures
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Table 11.2-3. Mam Fncrgy Savmg Measures for the Modcl Plant

The modcl plam § S Mam energy saving measures

_ : | * Improvement of combustion control -
Coke oven battery (No.5) | + Automatic-combustion control
: : replacement with large- -scale new CDQ

- - Improvement of coke brecze burning
Sinter (No.6 and 7) * Replacement with small-size ignition fumace
- » Recovery of cooler waste heat -

: + Improvement of the operational performance
Blast furnace (No.6) * Installation of PCI system
' * Installation of TRT and recuperators

+ Instaitation of high-performance fumace

heating furnace
Re g -+ Installation of recuperators for air and gas

(HOL_ NQ'?’ R_F) _ + Installation of new control system

119



Table 11.2- 4 bne;gy Savm g Effect on Model Plants -

_ Plant Ttem " Unit | Without Energy Savmg Afler[:ncrgy Savmg -
Coke Oven  |FuelRate - |Mcalh 740 670 '
Battery CDQ Steam - :

{(No.5) - Recovery - | 198, 416
: . |Breeze kg/t 67 57
Sintering Plant{ - : 5o T
I R L — hkmm:_ 38 i
- “{Power kWh/t' 40 34
Coke Ratio  |kg/t ' 550 370
PCIRatio |kt 0 150 |
Blast Furnace. B_F..GSR"«COV@Q’._ Nm’# 1,750 01,570
(No.6) - Blast Supply | N|i13/i' '.l,SOQz ?'-; L 1,250
-|Hot Stove Fuet Mealft’ " ‘62‘3 § N I EEl 460 e
TRT Rccovery kWh]t 0 29
Reheating _ o o o
furnace - o _ '
(Hot Strip Min |Fuet Rae Mcalh : 839 292
No.3 REF)
2) EFNTGY }%AﬁﬁJ%kabfﬁf%ﬁ&9ﬁwr
ETFNTIV POBLR N F- ﬁf%ATWI%LHﬁLﬁmﬁsaa

+5 &, % TBIEOHR LRV E -1 OBGT AN DSREY 11, BT

@ Table 11.2-5.
HIANVF—

IR G AR
A HAT RS,

PR, AFFCHE N Y %D 990 Mealits @

!1*20



“Table 11.2-5. Elxcfgy Saving Effect on Relating Plants

_ . ‘Enetgy Saving Effect
Totat Coke Oven Batteries | 150 Mcaift-s
| Total Sintering Plants 130 Mcal/t-s
| Total Blast Furnaces 510 Mcal!t-s
Total Reheating Furnaces i in
‘{Hot Strip Mill 180 Mealits
“| Total of Coke Producmg _ _
Energy by mslallat:on of PCI 20 Mcalft-s
System ' _' :
- Total 990 Mcalft-s

3)1$W$ —{It4

(aNngi

AEMOIIN L DER

H23ﬁkm?£?&\l%W¥ ﬂ/ﬁ—cw%?ﬂkwm@ml%
Ulﬁw¥fﬁb“ﬂ®ﬁiki%w$tbfﬁ\ndﬁ6WMmWs®ﬁ

CEANE RIS E DD,

WTHBEMTH B,

(nmwu@.@?

). i1, LDG recovery 12

Table 11.2-6. Ehcrgy Savi_ﬁg Effect Out-Side of Model Plant

Without Energy Saving| After Energy Saving Effect
ng;ﬁ:gn of Gas_ 5% 0.5 % SG.McaIft-s—_
provenent O BIASI| 012 kwhNe | 0.07 KWWNT | 350 Mcalis

~z£ﬁ§§§z? 0 90 Nm3ft 180 Mcaljt-s
~Total 610 Mcalfi-s

£) BHERS ORI L HHT 3V ¥ -5 ol
€t$W¥HﬁfKU%3ﬂﬁwiM%?%t W ofHmE Ly —§

.Rﬂs1“T4UTJ%®14W$H
e SRSMIGT X BHI X AN K — 5 2, PEEE OB

Table ] £2-7.

wﬁ%vlml

i Hsinng

B ENTMERL,

élk»? B LM o — T4UT4WWXhUﬂm
11}(\ %&ﬁw)i‘&ﬁ/‘ (BRI, BT 42 IS 'f)_s A7 70 Mealfes DX 2 0 ¥ —
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CWHATRA, o
- Table 11.2-7. HEh0 3 v & — O35

R T D L S

B3 |tk 15 Mealis
B AN PO RiMa-F 40 4 |5 Mealls
P BIRSOWBD LD KA I, BIEKA S | 50Mealies
ot ' ' © 70 Mcalfe-s

5) MRFUOEEDL S

LB L A ¥ 1S G L A Sy A SIDEX MR 3 b ¥ — B
4 7.0 Gealles 25 5.5 Geallts "&'_21_' BOMHATAE 1B —HHAK BY
BEIAA — 9 — (92 FEIE) DTG A WA S BN 60 Geallis T
bR NESIDEXOIFE T Y A& b THIET 5 & 535 Gealfes K AR
LSIDEX® 2002 LMK A, OARDTEY umwéiggiﬂ YZAd ek
WEhb, Fh KRR bHRD 6T, FIAH X OWMARUA X210
940 MNm3y A5 171 MNm3Yy & 81 % DRI ILIRATTT i & & 5 12 NS
A ADUR A S R TR B 7, AR 2300
GWhiy 5 2,170 GWhiy 1272 5 & FALS Rb o F3k. %ﬁ))m& (BRI
%@%ﬁmm\&%tﬁbﬁmmﬁﬁmm;@%ﬁ@ﬁ%?yf%réﬁk\
WA IR 7 0 A 25 ) ISR & B30 O, RAM%ZH 0
OIS £ A7 5 T L Y B ke AT A VSR KR 5
PLE% ¥ & Crig 11.2-9. & U Table 112-8. iR ¥ o

I-22






1st Energy

31,910 X 10 9 keal

- Purchased Coke .~

- IPerroleum {23%)

Coal (17%)

Purchased Power |

PC Coal

Raw Material Coal 2,845 ki

2,170 X 106xwh sk [ .

H L )
Purchased Steam I Coke Oven
690 kt .

" NawralGas -~} o7

171 X 106 Nm3

N7k

Blast Alr and
Power Geperation

1,540 kt

" Blast Rurnace

. ‘L Sy
] Converer §- o BFG
S e J540 e

._N_nura'l Gas
150 X 10 9 xeal

. J{ L_.ff;v-fw- % 10 % Np
. “__——__I'ﬁ
LDG 500 X 106 Nm?

D

-~

..... \

------
.....

.....
.....

.....

-----
.....

2nd Energy

19,440 X 109 keal

' Byprodugi Gas
10,730 ¥ 102 keat

'COG; _
83 X 10 6xm3

Sold Energy 1,290 X 10 9 keal

Byproduct Gas _
950 X 169 9 keal - y —b  Sold 180 X 109 keal
LA : B y \___ 1t (Far, Naweral Gas, Sieam)
[ Waste Heat Boiler NC_ 2 RENEL 1,110 X 109 keal
Cl ) :
1 ———- Lass 50 X 10 ? kcal
:
k
5;3,620 X 109 keaf
— 2
Power Genération : : ,/j j
110 X 1085xwh . v E
_ ? ;
L
(
“hso Seam | Fuel _
X 106 1w 200Kt | 9,800 X 109 keal 5,500 Mcat/t-s
j\ Blast Air 1,380 kt

 Fig. 11.2-9, Energy Flow Chart in 2002 After ‘Taking E_ne‘r:gy' Saving Measures
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3. ﬁént%fw&~zkaw<® ﬁmﬁ

3.1 :J-*—f"x:réié‘a
3.1.1 {ﬁﬁ%}ét%”l}-w'xf mﬂm
'slbﬁxwmwﬂxt% uwﬁi&'rabteual L,—mo
VEERPEY _ ‘_ ) \
%1ﬂﬁkmm4nw¢szUNM63 xﬁﬁ it%zﬂfk-
No.J-8 11— 7 A MEkE & b CVB, 1992 4 ’rf,&iiﬁ’; 11&(‘0) 5 Ipfﬂ 316 f"i |
CBREL, ﬁ‘* 2 K RATE AR TS o 7255, '94 FeH& Ué}'ﬁ%ﬁ{%
ERIL No§ =1 - zmﬁ&ﬁi}%# abto
2) Q. | S s
@1$»¥4$%aLf&gmdnmmﬁ&ﬁénfﬁb;ﬁ&ﬁﬁ%@'
MLTWD, | | | |
No.l-4 27— 27 AN L LT - Nol<CDQ

No.5-6 77— 2 AJABAN & LT "No.2' CDQ
No7 T sAFEMELT No.3 CDQ
No.8 -2 AKiEfmeE LT "~ Nod CDQ

S RODQEA DHEI R A CL CDQE 13 1 &JHLTZ}mI\.{ﬁ)\& ;%ﬁ
2 TWh, ‘iiixfﬁfﬂtfm%m;t No.1. No.zﬂu No.4 CDQ 03:3 R éb
o o o

53)%fw7§yb | ‘ y
-T.}’}l/f/ bTHL Nos 72 AJfi, BT No2 CDQ &{r}mﬂw%

Table 11.3-2, k_n:'s"'o | ' |
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' Dimehéions.

(HeLx#)' (m)

| % of bvens.-

Type &

Name Qf
designer

t

S S

7777.,-,7..._.‘_.:. .__ . i | R 05 s e S— }, —— —_—
82 ! 62 | 62 | 62 65 85
i o :

3.8 x 12,58 x 0. 46

Tabie IL3-1. COKE PLANTS IN SIDEX
{ Note: ©"""““imode!l plant)
| Prant Nt | M2 | M3 o 4 N7 | M8
Commissionind 1973 | 1973 1 1915 | 1em4 1982 1982
(restarting) | (83) 1 ('89) | (-) (62 () e

7.0 x 1516 x 0. 41

PIU STE (Single type)
KOKSOPROJECT

PVR 416(Conpound)
GIPROKOKS

Production :
cap.
(1000 ‘t/y)*'

Operainn
status*?
Correéponding
CDQ PLANT -

Corresponding :;

Chem. ‘plant |-

*l;;ﬁoke pfoduqiidﬁ'capaéilf (including § % moisture) .

#2 ©: in operation 7

A siobpage for replacement

O waiting for start after completion of hot repair

126

X :stoppage
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i)ﬁﬁ3$m®ﬁﬁﬁ&33~9x&ﬁ&ﬁ%ﬁgm}hKﬁ?dt®ﬁ
REBE, WINAERD 90 %E L&A T8 D EBRER /T v AN
ARG n LT — 2 AFORBRI L PRE ST D LIS R,

-;2)yvvx}ueaﬁwm%ﬁ$£%&ct&w%mm\Wmm\%wm
% 23 HOMNTEILCASEE LS LD, AR fER © X
TV, | S
3)3*¢£ﬁ®ﬁ$&ﬂ$®3§$tﬁt$%lnmﬁ&t,ﬁmﬂbﬁﬁ

'%T#ﬁ%ﬁ@Wmﬂ%ﬁﬁME“ﬁ%%ﬁwﬁw$ﬁWLTw%“RK
Bao BIRE LT, BRF MR GRS FIRL T b L H L b

CRBH, X ¥ BREIE BT AR B AT <& Th B,

3.1.3 HFENRT VA

CFig 132, 12 BEANFE MO A L% B 1992 IEIE K O T A
DPUVETENT ¥ A& RT o 2002 41CH, 09— 7 ALPERE 2,121 kyy EBR
EORMT B b DO, KM — 4 RIPOUFEEN I b 5 CRIRO RIS L1
LR LI DLCUBITTRETCH D, Thbb, AW~ 2 A (No.s-
7) NEHE R Uy OO I C L SR IL B & A C b AN No -4

T AR T RETH B,
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(l) E\penence record of coal ullllzatmn in 199?

—= Romanlan (2 5 %)

L‘S;\ (1. Ic)"ﬁ*‘**\ _ \

———— Russian :
' N ‘ (5.2 V)
oal ullllzatlon . L

: 2,351 ki/y

. = (in 1992) :
/ el 19%)
Cdustraliz - T

{28.6 %)

~ (Note) °  Romanian coal =~ B -
. ~ Russian coal {J
7 Awstratia 0 B
US4 i

Other countries

(2) Relerence: coal ulilization (from 1990 1o 1982)

Transullon of coal blending rate in SIDE\ B

(%) {1980 - 1992 )

60 [ R :
L 50 . . _
E
N

) ' [

N

R = |
A e =

o 20 =

T —

o ‘- 3l W =
1990 : 1991 1992

big, 11,31, Derience of coa utilizalion i 1999 |
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YEAR 1992

Coal = -: . Purchased coke = 123 X 10° t/y ‘ -82.6 % |
Z, 351 X 107 tfy __(from Calarasi/others) : . (Screen efficiency)
... [Coke Gvan J_._5_?_8__z<l103t,/_r_c)m,,g.-_ __[BTast
batteries| > 2%m) ' I furnaces
(CcoB) _ .
P L DS T : L405 x 10° t/y
l B _ 296 10} t/y (> 28 mm)
'%_____'_ B x 0 Yy Yy IS nter i Ng
' e (K25 ) <> : i plant
) 32 X 107 tfy
(0~10 mm)
159 % 10° t/y (0~28 mn)
(Seid)
YEAR 2002
Coal Purchased coke 227 X 10° t/y - 182.6% -
2. §45"X 10° t/y - {from Calarasi/others) (Screen efficiency)
. [Coke ovenl 1,58 x 100 t/y /> o BTast
batteries (> 25 mm ) N . furnaces
(CcoB) . _
1,765 x 10° t/y
No.5 6 & 7 COB* - 311X 10} vy o (>.28 mm)
212.%° 10 t/y N [Sintering
(<25 m ) | O L ptant
381 x 10° t/y
{0 ~10 mm)

196 X 10° t/y { 0~28 mn)
j'(SO|d) ' : :

* SIDEX can meet the coke demand by thres C0Bs(Mo. 5,6 & 7 COB).

Fig. 1L3-22 Production Balance
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314 TFVTI v OBHRORT

§) L ANF-NT VAL LA NE - FIIGRIL
T%h"33,ﬂ34&ﬂﬂgn33 EBHT. Shicd D tNosammm]
ok fUA%ausmmmnk B$6wmwmtmﬂbrﬂlm%%w
CDQ'Fff Al 4 Hl{lﬁﬁ’rluov"fii stand- by 75‘ 2 EEBF)%L i)ﬁ‘ﬁ‘b'b _

T\H¢®ﬂm%ﬁtﬁaw (BATﬁmmmﬁ&m) |
_ﬁ)TlAﬁ¢iﬁkﬁmﬁ;bA$LLf CA T ammwnu~u
| ]3 5003700 keal/Nm® & $&3 Mm;b\of_o No.5 COB i:tﬂli;,a-%,ta Iijw‘
135 b self sealing type DI iifré‘ i’Lf’Lflfﬁ'C }’P;&?)‘ l’o@ﬁ‘?x(ﬂ!
ﬁﬂﬁkbﬂ&w&mfén\uhwe?éamﬂmamﬂu 
U“ﬁ\m“ﬁo%ﬂbLMTw%ﬂmﬁﬁ%oﬂou@kbw\%
KA CARLYHAI N b 7T 7 4 23 ABMRE Mo 120 20
F5IE COG @7 1Y) — 1 4,350 ~4,400 keal/Nm® T 5 & & AHIBIL 12,

2) A A F— OB |
(1) BHERIRDFER <&%5%1&w&ﬁk%%om@n34ﬁﬁ).
SR OB & 5 &M S Rb,
S AIVEEE D (BTXEK JQZJ)\ ﬁmj’wa SIRAR, BE LY
54512 & ) ) OILT 292 3 Cwn 2 mﬁééﬁ(M#w%%¢%%
W5 S RO § £ T ﬁmﬁmm@ﬁw¢n¢<mﬁ%
LW TEEMi s bR Tw A,
. COBDHHRMEIIE L 72 ARSI AT T v e & R
v i) — 1T b A5 &ﬁ& T&bB%L%Wﬁ?%ivhﬁ¥
ThE, ﬂﬂU“ﬁL#%thmﬁLﬁhT%TLiooPmﬁ@
PN b, BRI B TR (., KA 22T
AT LIL2hH b, R o .
(2) B+ 7’)1/?)‘?5;’»\ he 2: s ﬁdj”'é-fi’.l& l\“(*cf) aﬁih&%iﬁ'{' i,
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SN AR ORI AL VOO L 5T b b B |
G)ﬂ% ﬁ%ma&orm%o(mmm =135, A 2L
=1.28) )i CHATCORWE T, C0=0.1-02 % DRI EL?fﬁ'l%’( BY
TEABIEL AL Twad, & I HEIC & z;coowfkﬂ&‘fiﬁlfl«w
WAR é‘riﬁwﬁﬁb’ézfﬁ ¥ ABEN, COGDA oY) BT 5%
'ﬁﬁ@ﬁﬁ$mux%bma%k6h&o
(4) CDQ@i&’fiﬂilR‘j'ﬁf 202-258 kgft-coal & IM< (376-41 1 kgfr-coal) = L
Phv, ChERIIvYa= vk 20 ’F%;‘i"‘ﬂb SRR DE
ﬁ%ﬁﬁh?%ﬂk%%%%b\Mﬂ%ﬁ%L(%TLTw%tbt%
ik nza; (Fig. IL.3-5. 3%l SIDEX T stand-by 252 H 5126 A h b
B3, BB stindby ORVHAL D bk, ) EIEEI IR A
G =% ¢ (Fig. 1L3-6. W) ¥4 J —OE LR IEA S ) 59— 2 A8
BHEHL T LIRS 7~ OB DL B b I NS
LTwanlPmans, |
(5) BURCOGH A % ¥ & Lﬂaﬁm LCw 345, & 1 Mix gas (3,800-
4,000 kcaI{Nm) T & U, T & 22COGATMAIA AT T X, 4
AL _L TNatural gas DI D% 402

1-32



Toble 11,3, Heat Balace for .5 Coke Oven Battery

ltems Remarks Mcal/t-cqat (%)
| Fuel latent heat Flow rate 150,71 Nn?/t-coal . '
o ‘|~ Calorie: 4,250 . keal/ Nm' |~ 636.6 ( 96.2)
N | Fuel sensible heat Fue! temp. ._ 680 C 3.0 (0.4
P [ Coal sensible heat Coal temp. T C ;"8.3 ¢ 1.3)
e | | | | _ o |
1 Combustion air sensible | Air temp, - 51 G 13T 2
T | heat | Flow rate '865. 2 Nm?/t~coal
"~ {excess air rate 1. 35)
Total 661.6 (100.0)
Coke sensible heat Coke yield 74.73 % 274.0 C 419
‘ - Coke temp. 1030 °C S
o ' ‘ ' - T
- | COG sensiblie heat CO0G vield 305.4 Nm’/t-coal 133.5 ( 20.2)
) COG temp. 410 °C
T
> { Chemicals sensible heat Chemicals yield  5.12 % 1.1 ¢ 2.0)
Temp, 410 °C '
U _ .
T | Waste gas sensible heat Waste gas temp. 288 °C 95.4 ( 14.4)
Flow rate 797.5 Nm?/t-coal
(excess air ratio 1,35)
Heat loss & others ' '145.6'( 22.0)
Tots! 661.6 (100.0)

Coal_sehgibie neat
- { 8 3 kcal/kg)
{ 1.3%)

\- Fuel gas latent &
. sensible heat
(639. 6 keal /kg) /////;;;bustion air
(962 %) = sensible heat
o V(//’/,A (13. 7 keal/kg}
' o ( 21%)
“Input heat

L 100.0.% .

Outpyt heat 100.0 %
{661.6 keal /kg)

Heat los
" & Others
(145.6 ke
( 22.0%)

"~ Coke sensible hest
(274.0 kecal/kg)
( 41.4 %)

Generated COG
sensible heat
(133.5 kcal/kg)

(20.2%)

‘Waste gas

sensible heat

( 95.4 kcal/kg)
(14.4 %)

Chemicals
sengible heat.
(13. keal/kg)
(2.0 %)
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Table 11, 34, Cdmpa"ri'son between SIDEX's Coke Chenical Plant and Japanese (ne

SIDEX Kakogawa
ftem Unit T T -
0 | oer e 92 '93
Coke except the | % 6.6 | 157 | 1.5 | 154 | 7164
very small size | | - S '
Av. T4.57 %

Y [C06(generated state) Mo/t | 305.4 | 3035 | 305.4 | 322.6 | 327.3
I | fcaloriesl | tkeal/ Nm’3 | (3,5790 | [3,579) | (3,570] | [4,377) | (4,289]
E | (4,800 kea! base) (Nn'/t) [(228.8) | (221.4) | (228.9) | c294.2) | (202, 4)
Lt— E—— —— . B
D | Recovery steam kg/t-coke 37i 3N 316 498 538

from CDQ (ka/t-coal) | (258) | (254) | 2000 | 316) | <411 )

(No. 1 & 2 €DO F£) |

| :

Tarwith 5% mois.) % 349 | 3.8 33 | 331 . 313

Light 0i 1(BTX) % |08 L5 i 08 { L1 | L1

My in (NLD),S0, | % 0.02 0.01 | 002 | - -

M i N osqu | % 012 | o019l ots | — -

Lia Miy(at 100%) | % — - - | 023 |02

S in HiSO4 % — - — | 013 | o

Total chem. yield % A48 | 5.0 436 | 487 | 451

1

.34
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OZ=ROO

mE——

15

'mn

(Note; ©O:792, A:'9L,[:'90)

35

1. 150

Cohe oven terperatuture ( °C )

Fig, 11,34, Relation between Coking Tine & Coke Oven Tem,
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o
1 1
1
“ .- :
- ——— Low operation rate
A - (No. 5 coke oven batt,
R i ~in SIDEX) _
R ) I SR ‘—| ........ SYPRSRPNPHISNS SUNVESTIRIPRISHONION ISRTRRSNIUHBORNIPION: OISR IEHHS RO
I %
N L I8
R
i
i
oy
\
1.
1
A
A
\
AL
A
G
o
A _ _
& ) )
25 ............. i [ " IS — ' : .m. ITCTT T ITSIITPINTIITITINNT. TIRRICAIPRTTRIRPTRRT RIS
' A 4 N ~ High operation rate
; _ {No. 5 coke oven batt,
o A in S{DEX)
: o \
3]
L)
\ _
: 0
_ | A
20 IR E SIS SRS PSRIEIEUNS BRI RN SMNTEEERORE SRR |
- i _
.-\_\.\; o] o .
""'-._,_\ oo s
{in Kakogawa) ‘n~h~“ o 0 \\Ei\\\
8]
a 0 o
8]
1175 I.200 1,225 1,250 B, 275 1. 300 1,325

1,350



(%)
100

: 95 [STTTTETPPIPPIVRS SR T e m..,..:,,.. e

. ) . . . ’“l \\ . N
65 ; 4 B
« M o’

. T ’ 1Y : -
- : o/ . L .
) 60 - b .
L] \ 4
L) - LY

C

. 3 Y . -1 . )
c 1 / ! -

: ‘. P
’
. ’

' h
13 L] N
: A 1

! 35 eamanans :

5 b Y

o 1 , . | -
Jan,  Feb, Mar, Apr. May June July  Aug. Sep.  Oct. Nov Dec Ave,

Fig I1. 35, Operat"ion rate of CDO . )
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- Dust collector( 0.4 %)

* Traverser/oranes - o : '
(118 \' o

'F ‘:; '='I|
0 tron.b!e o ‘\H ;
maintenance timesl, n;},% i

Boiler(81.0 %)

Div. Facility Major troubles

[}'\arrbe'r Dnsdxarglrg equipment
: gate blocking aul function:

Boiler Breaking of boiting system pipes

Traverser/cranes | Brake's coil

Dust oollectors | Breaking of multiclone battery

Fig 1136 Esionent raintenaroe in 1090
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R — 2 TRty LA N K70 Meallcont S78H 5 41, 363wy (No.5
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