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Vg8 &l )5 G 5o (g5l SY5h axls (6551 (Smen (5990 anllae 13,15 6L

00 (G juon 0¥ g8 Al IS o gues Lgl.aajlﬁ.ﬂ )JLT A Jgas

Grade
Analysis
@) |2 22|82 |8 || |R|IZ2|8 |8 | R|F| &5 &8|8|g3 |8 |5|8 |5 |8|¢
= T T - I I < cl|é& |8 |82 |2 |2 |8 |§| 2|22 S |2 | & |2 | 28|88 |«
= — — — — o~ ~ )} [ ~ ~ ~ ~ ~ ® — v— — A — =) -] [ (3] (o}
Max | 0.37 0.11 0.39 0.44 | 048 0.44 0.59 0.48 0.23 0.19 0.19 | 022 044 | 023 0.54 0.4 0.42 0.58 0.73 0.33 0.28 037 | 031 2.1 1.6
¢ Min | 0.31 0.07 | 032 037 | 042 0.4 0.53 0.43 0.17 | 0.14 | 0.14 | 0.17 039 | 0.17 0.5 0.3 0.35 0.53 0.67 0.3 0.25 0.31 0.26 1.9 1.5
. | Max | 04 0.1 0.3 0.4 0.35 0.35 0.4 0.35 0.35 0.35 0.35 0.4 0.4 0.35 0.35 0.3 0.4 0.4 0.25 0.6 0.25 0.35 0.3 0.4 0.4
. Min 0.1 0 0.15 0 0.15 0.2 0.25 0.15 0.15 0.2 0.2 0.15 0 0.15 0.2 0.1 0.1 0.1 0.15 0.5 0 0.2 0.1 0.1 0.1
Max 1.1 0.45 0.65 0.8 0.65 0.85 0.85 0.7 0.9 1.3 1.3 1.3 0.85 0.9 1.1 0.75 0.8 0.8 0.6 1.55 1.3 0.7 0.9 0.45 0.45
M Min | 0.95 0.3 0.5 0.5 0.5 0.7 0.7 0.55 0.75 1 1 1.1 0.7 0.75 1 0.65 0.7 0.7 0.53 1.45 1.1 0.55 0.75 0.15 0.2
Max | 0.045 | 0.035 [ 0.01 0.03 | 0.035 | 0.015 | 0.025 | 0.03 0.03 | 0.025 | 0.025 | 0.035 | 0.025 | 0.03 | 0.025 | 0.04 0.01 0.025 | 0.045 | 0.025 | 0.02 | 0.025 | 0.025 | 0.03 0.03
? Min 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Max | 0.045 | 0.035 | 0.03 0.03 0.03 0.008 | 0.025 | 0.035 | 0.03 | 0.035 | 0.035 | 0.035 | 0.035 | 0.03 0.03 0.09 0.04 0.04 | 0.075 | 0.085 | 0.02 | 0.025 | 0.04 | 0.003 | 0.003
> Min | max | 0.02 0 0 0 0 0 0.015 0 0 0.02 0 0.02 0 0.015 | 0.06 0.02 0.02 | 0.055 | 0.065 0 0 0.025 0 0
Max 0.4 0.4 0.4 1.2 0.85 0.4 1.05 1.1 1.1 1.2 1.05 1.25 1.1 0.3 0.3 0.15 0.25 1 1.6 1.05 12 12
o Min 0 0 0 1 0.7 0 0.9 0.8 0.8 1 0.9 0.95 1 0.2 0 0.1 0.15 0.8 1.45 0.95 11 11.5
Max 0.1 0.1 0.1 0.08 0.1 0.1 0.2 0.2 0.08 0.1 0.1 0.03 0.06 0.3 0.2 0.25 0.04 0.9
Mo Min 0 0 0 0 0 0 0.15 0.15 0 0 0 0 0 0.2 0.15 0.2 0 0.7
.| Max 0.1 0.4 0.4 0.4 0.3 0.4 0.25 0.3 0.2 0.3 0.3 0.3 0.08 0.17 0.7 1.5 0.3 0.2 0.3
N Min 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0.4 1.4 0 0 0
Max 0.05 0.15 0.04 | 0.13 1.1
v Min 0 0.1 0.03 0.09 0.8
Max 0.03
w
Min 0
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Grade
Analysis
% |2 | E |2 |8 |2 8|8 |2 |2 |2 8| 8|8|3|g|le|s|g|z|5|28|89||/28 %
2|8 |&8|2 |2 |g | E|lg|g|lg|la|=2|a|8 a|g|s|8|a|s|8|g|="|2|%5
< : v : v o~ 1': =) o~ o~ o~ l‘: {3 o~ ® v— — v— Al — @ @ o~ (S (o\]
Max 0.06 0.05
Ce
Min 0.02 0
Max 0.05 0.03 0.05 0.03 0.035 0.03
Sn
Min 0 0 0 0 0 0
Max 0.0005
B
Min 0
Max 0.35 0.35 0.35 0.25 0.35 0.35 0.3 0.35 0.35 0.3 0.3 0.25 0.4 0.4 0.4 0.4 0.4 0.25 0.3 0.4 0.05 0.05
Cu
Min 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Max 0.0035
Ca
Min 0.0015
Max 0.035 0.03 0.025 0.025 0.025 0.01 0.01 0.01 0.025 0.01 0.05 | 0.006
Ti
Min 0.02 0 0.015 0.015 0.015 0 0 0 0.015 0 0.03 0
Max 0.02 0.045 0.025 | 0.025 | 0.025 | 0.025 | 0.04 | 0.025 0.04 0.025 | 0.025 | 0.01 | 0.035 | 0.04 0.04 0.03 | 0.005 | 0.005
Al
Min 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.015 | 0.015 0 0.015 | 0.025 | 0.025 | 0.015 0 0
Max 0.07 0.01 0.009 0.017 | 0.02 | 0.012 0.015 | 0.015
N
Min 0 0 0 0.01 | 0.012 0 0 0
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S oml 5 el iy 4S8 4 G il 2l eslitul 0o Ygene Vi Sl b laslT g ol
AY 5 oo 331 (610,00 40 (slaools ol .cenlaslT 5l g9 cpl adss 6l (65,50 B pan ial3dl LYo
o=l 3BT ol e am o (ylis a5 wenl il o] 5l jiios asl)d el B rae e 3T 5l oo o
Sl Sy LS VEFFYE Jlow Sy b 5o (Sl Gugd 0,55 59 (B yae 55531 ggame il gad ol L3l

RVATg

WAV BAYAYAUY Gloj o3h 10 ool (gmen a5 SO STl ugd (slooysS (5,18 o e Ll V=Y Jgo

w8 Cons &35! Al )8 Lo &35!
_ | e _ . | ez : .
W ool 4 B ran 5 ool 4 By
(Ton) (Ton)

e (KWh) et (KWh)
00601 35,528 1.97 21,950,151 [ff SS15A 705 0.80 502,120
02141 85 0.09 63,610 55261 134 0.40 86,250
0416D 1,263 1.82 781,170 || 5530D 130 1.10 82,280
0511B 122 2.45 96,920 5532pP 87 1.01 45,600
0528T 128 1.01 90,420 6526A 44 3.09 26,150
0570D 456 1.44 253,860 6540D 230 1.03 146,580
0727S 42 1.16 27,590 || 6541D 778 2.25 491,370
0736D 187 0.38 150,220 6580D 774 1.74 518,050
1121D 305 0.78 214,660 ||| 6582D 1,827 2.32 1,172,570
1128P 350 2.40 246,210 6657B 41 2.94 25,350
1141D 36,483 1.91 21,988,487 |f| 7002P 266 0.93 188,190
1148B 45 0.99 28,950 70141 847 1.62 513,730
1149B 95 1.53 51,170 || 7027J 5,974 2.26 3,725,810
1151D 398 3.22 215,250 || 7035S | 4,918 2.11 3,152,690
1175P 609 1.56 392,600 7038B 1,029 2.20 602,600
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wl )8 S 571 asl B o &35!
| e . _ | e _ :
W ool & e 56 o2l @ B pan
(Ton) (Ton)

x| (KWh) s (KWh)
1180P 3,293 1.61 2,112,970 (| 7039B 180 2.50 108,850
1181S 1,531 2.30 947,040 (| 7039D 129 2.35 72,594
1186D 1,330 2.32 830,340 71318 1,908 1.86 1,184,091
1186P 1,483 1.25 912,190 7139S 710 3.39 424,930
11918 3,830 2.92 2,278,100 || 7147D 3,094 1.65 1,924,390
1201B 958 2.04 626,520 7149P 604 1.99 372,820
1201D 125 2.15 82,750 71498 46 2.79 27,220
12011 1,234 1.79 775,040 7176D 19,198 2.28 12,301,776
1203D 80 2.42 57,700 7218P 8,121 2.09 5,068,450
1205B 81 1.57 55,180 7218S 261 2.14 166,950
1206D 734 2.41 463,900 7220D 382 1.84 253,990
1209P 1,287 1.99 837,010 ||| 7225D 2,595 2.28 1,563,780
1213S 95 3.76 48,020 7227B 708 1.95 486,236
12218 2,059 2.64 1,267,100 |f| 7227D 20,556 2.13 13,060,730
12491 191 2.28 108,690 7262D 45 1.27 24,530
1302P 10,688 2.40 6,804,580 (| 7262J 645 2.36 406,390
1744D 89 3.35 51,160 7264J 4,146 1.89 2,582,034
2080S 225 0.55 170,760 7335S 165 1.67 106,710
2344D 124 0.77 85,780 7765D 169 1.04 102,230
2379S 80 0.48 53,290 8159S 1,251 1.83 816,220
2436S 108 0.28 85,080 8550S 206 1.08 146,650
2740D 46 2.33 25,380 90208 302 1.90 186,340
2767S 123 1.17 87,480 9030B 46 0.65 30,950
3505S 920 1.93 609,170 90331 42 3.78 25,500
4021D 181 0.74 140,650 90351 40 0.78 30,510
5023D 1,692 2.56 1,088,440 ||| 9046P 479 1.94 307,590
5028S 89 1.58 53,810 90951 38,753 2.20 24,162,938
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WAV Ve BAYAYAY gloj o3h y0,ka5 o 50 Vg &l IS S STl (wgd (sl oS (sl me sl el )by pmolie Y-V Jooo

YT (ton) as!,3 (ton) il (al (Ton) 4,5 5L5 (MWh) 8 yao g5
w9

b gio & g b gio Egomo bwgio & g0 b gio & oo
< sl
Vo8 29.9 89758 18.1 41178 42.9 117412 27.7 74004.7
Yo,95 29.3 83930 19.7 43697 43.1 113920 27.5 70345.6

AP gatzme 53 odd adgi ST S sl Jai 5550 Sloj o3l jo LSl 0,55 59 emme (5 1 054 dal 0

Lg’é)_m LS))—" &9_99@ .b)‘b ‘) L7>5)> )l_..) u.)j..a_w.u 90951 )L,ﬂ 05_,.»@9 Aby.o as d.aji’to.ﬁ ] 00
Sgd o0 05958l Linsgd s il (lao)sS ;0 45 (golge goamme 5 el Sy ol VYYOF Lol (slao,sS

! 09y d AR

sl Godg Sl | (B pan 555! . Gy i | (B pan 555!
(Ton) (KWh) (Ton) (KWh)
00601 36284 2498.9 5515A 737 67.1
02141 79 3.8 55261 130 17.2
0416D 1271 90.1 5530D 134 10.6
0511B 124 11.4 5532P 89 6.4
0528T 131 10.0 6526A 45 0.8
0570D 467 32.7 6540D 230 4.7
0727S 41 2.7 6541D 789 109.0
0736D 195 21.8 6580D 836 85.6
1121D 309 23.2 6582D 1934 237.3
1128P 373 35.1 6657B 43 34
1141D 37215 2195.8 7002P 271 15.8
1148B 46 2.9 70141 847 77.2
1149B 95 8.4 7027 6209 590.9
1151D 408 319 7035S 5039 387.9
1175P 706 521 7038B 1027 75.6
1180P 3320 293.4 7039B 190 23.0
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" Gy Sl | (B pan (555! o Gy Slde | (B pan 555
(Ton) (KWh) (Ton) (KWh)
1181S 1556 104.6 7039D 136 12.9
1186D 1359 104.4 71318 1930 162.8
1186P 1509 106.0 7139S 723 62.5
1191S 3865 215.2 7147D 3154 330.7
1201B 975 67.0 7149P 627 48.5
1201D 129 8.5 71498 48 2.1
12011 1267 106.8 7176D 19743 1314.2
1203D 86 4.8 7218P 8344 722.8
1205B 89 8.6 7218S 271 18.8
1206D 773 56.2 7220D 396 324
1209P 1324 100.2 7225D 2636 257.1
1213S 94 7.7 7227B 758 47.2
12218 2103 144.9 7227D 21012 1853.3
12491 175 14.0 7262D 45 2.1
1302P 10933 1024.1 7262J 666 52.6
1744D 93 5.7 7264J 4252 335.8
2080S 238 50.5 7335S 167 18.3
2344D 133 21.8 7765D 175 18.3
2379S 92 13.3 81598 1266 148.2
2436S 125 26.3 85508 217 10.3
2740D 46 7.1 9020S 330 43.6
2767S 128 21.8 9030B 45 1.2
35058 923 98.5 90331 46 3.2
4021D 223 31.5 90351 41 7.2
5023D 1812 111.4 9046P 496 50.2
5028S 92 5.8 90951 39512 2704.9

A5 (5l slee e S5l b 050 ST (29,5 slealie (39 Egemme SLIT 52 adgi doyd dlxe sl
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SYgd Al )15 (3lus¥gd axly SBCul 5 pok (6 S4B, 4 (639)9 Sl 5L polie B-) oo

CC IC CC IC CC IC
5T Input Input 51 Input Input ST Input Input
(Ton) (Ton) (Ton) (Ton) (Ton) (Ton)
00601 | 32201.0 | 32729 12218 1983.4 89.4 7038B 1059.8 0.0
02141 0.0 53.7 12491 170.6 0.0 7039B 0.0 0.0
0416D 1243.8 0.0 1302P 10305.9 413.1 7039D 0.0 124.4
0511B 87.6 31.8 1744D 93.0 0.0 71318 1847.5 89.6
0528T 133.0 0.0 2080S 0.0 239.6 7139S 272.5 390.7
0570D 404.3 38.2 2344D 0.0 135.8 7147D 2238.6 723.5
07278 0.0 39.3 2379S 42.1 44.4 7149P 587.5 35.8
0736D 133.0 65.7 2436S 40.3 86.4 7149S 39.5 0.0
1121D 172.9 1234 2740D 0.0 46.6 7176D 19019.2 465.6
1128P 314.0 31.8 2767S 0.0 134.3 7218P 7625.0 350.6
1141D 32150.2 | 38204 3505S 256.0 642.9 7218S 1319 111.4
1148B 0.0 33.8 4021D 44.4 162.6 7220D 392.5 0.0
1149B 74.2 0.0 5023D 1765.6 0.0 7225D 21299 406.2
1151D 327.7 35.8 5028S 43.8 46.1 7227B 378.8 303.6
1175P 591.5 0.0 5515A 585.7 78.1 7227D 8743.1 | 10424.0
1180P 3001.7 77.6 55261 85.1 44.4 7262D 0.0 41.8
1181S 1514.6 0.0 5530D 72.0 43.3 7262J 630.2 0.0
1186D 1216.2 118.0 5532pP 88.9 0.0 7264J 4020.2 105.8
1186P 1487.0 0.0 6526A 0.0 414 7335S 0.0 147.3
11918 3632.6 189.2 6540D 130.5 91.1 7765D 0.0 158.2
1201B 661.2 284.5 6541D 642.6 1274 8159S 1107.3 119.4
1201D 90.6 37.8 6580D 138.4 664.0 85508 0.0 199.0
12011 1055.6 165.2 6582D 577.5 1317.0 90208 0.0 296.8
1203D 81.8 0.0 6657B 0.0 43.3 9030B 0.0 41.8
1205B 0.0 81.6 7002P 264.9 0.0 90331 45.0 0.0
1206D 752.8 0.0 70141 816.9 0.0 90351 0.0 31.8
1209P 1241.2 34.7 7027J 5832.6 121.2 9046P 360.4 106.4
12138 97.1 0.0 7035S 4402.3 572.8 90951 | 35483.4 | 3203.5
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(Ton) ST RNy | (KWh) (Ton) (KWh)
SWT s 152,132 2.16 94,109,596 | 155,337 | 10,375,150
busgio SLIT 76,609 1.90 48,536,961 78,723 7,018,320
SINIY 2,550 0.97 1,759,990 2,688 358,280
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Listribution of Heat Consumption
Wall
Qpening
Slag-Other
Exhaust Load'Charge

B LosdiCharge 39.2%

W vateritic Cooling — 26.0%

[ Exhaust M 4%

O Slag-Cther 9.1%

[ Opening 4 7%

vl 0.0

[ atmosphere 0.

B Cther 0.0%

Total: 100 R4

Waterifir Cooling

_N,é 43[5)15&1‘.;%)15]‘ uu9:9 0)556)‘0)40)@ Ja;b.w Lg‘ﬁPHzAST JERE% dcle 63)‘):> UL“-L‘W-Q»‘-‘ ./\—YJS»‘L

sl e i Wb laie (glod 9 090 79,5 (slod 090 Alwils 090 o0 (29,5 90 DAl Al sl
dwles oubilane yolay T SLal e aib cod (5 uSojlosl JoB 0,98 cSTs 51 g5 390 (20 a5 il
2 sd osled ol dn by pe (Silo imie T Sy (6999 (651 Oliee 51 DMl ol 1Sl g 95 o
33 &5 453lge aS o0l dewle (slaigSa PHAST 13316 5 10 090 Glali Jlade 5 el 00l jasein 4-Y S
el 65,51 5 (S S 5531 lages cnl 5o ool ools lis (695,565 Sl IS p¥ 00,5 155 058
oY Sl eolail s any 0ais ST (651 uizmen 5 09 28Ul 5 (s )8 (655 wle) (abend slo STy
Syt ot ] (3enS]

Yy



‘erergyenergyj'

SYs8 Al )5 S5 55 (g3l SY5h 0ty (635 (S men (6990 anlllae 3,15 6L

Plant Hame Iran Alloy Steel [Dperation]

Furnace Name EAF

Type of Fumnace Electric Arc Fumnace [EAF]

Type of Operation Batch

Furnace

Electric Energy

Exhaust gas losses :
3,50291 kWh/Cycle Legend:
8.502.1 kwh/Cycle B Current
Wall losses i
18.7 KWh/Cycle B Modified
ﬁ 18.7 KWh/Cycle
A / Opening losses
4 4 “J 1,690.2 kWh/Cycle
// 1.690.2 kWh/Cycle
Useful output
(heat to load)

15,594 1 kWh/Cycle
15,5341 kWh/Cycle

Total Calculated

Energy Required
39.780.6 kwh/Cycle

39.780.6 kWh/Cycle

; \\ X Slag and other

\
\\

material heat loss
\\ \\ 3.614.1 kw'h/Cycle
3.614.1 kw'h/Cycle

h
Other losses Q*J Atmosphere losses % \\ﬁ\i\ Water/air cooling losses
0.0 kw'h/Cycle 0.0 K¥w'h/Cycle 10.361.4 Kw'h/Cycle
0.0 kwh/Cycle 0.0 Kw'hiCycle 10.261.4 K%h/Cycle
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Cistribution of Heat Consurmption

Wiall
Cpening
Slag-Other
Exhaust

Load'Charge

B Loadicharge 40 9%
B "vstersair Cooling 29.53%
[ Extauist 16.1%
O Slag-Cther 5.5%
O Cpening 5 7%
W sl 01%
O &tmosphers 0.0F%
B Cther 0%

Tatal: 1000

W aterfAir Coaling
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Plant Hame Iran Alloy Steel [EAF2]
Furmnace Mame EAF2

Type of Furnace  Electric Arc Furnace [EAF]
Type of Operation Batch

Exhaust gas losses
6.392.6 kWh/Cycle

0.0 kwh/Cycle

/'”\

Furnace

Legend:

B Current
Wall losses

-/

_/ |

| 27.3 kwh/Cycle B Modified
/-' 0.0 kwh/Cycle

_\-\-\-I

Total Calculated

; Opening losses
yr - 2.070.2 Kwh/Cycle
A/ 0.0 kwh/Cycle
Tl - Useful output
(heat to load)

AE6.252.6 kwh/Cycle
0.0 kwWh/Cycle

Energy Required \\\

39,7805 kw'h/Cypcle

AN

0.0 kwhiCycle  Other losses &7

0.0 kw'h/Cycle
0.0 kw'h/Cycle

oy —-‘-\\
_‘“‘\Q—\ o, ;
S Slag and other
. . § \\‘3 ma?érial heat loss
\\ 3.386.5 k'w'h/Cycle
S

Atmosphere losses \¥

0.0 kKw'h/Cycle
0.0 kK'w'h/Cycle

0.0 k'wh/Cycle
\5 Water/air cooling losses

11.651.3 kw'h/Cycle
0.0 kwh/Cycle
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B mC,(Tr — T,)

= x 100
L7 GeV of fuel
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9H,{584 + C,(Tr — T,)}
, = S 100
GCV of fuel
7oy 35 led 4 ol glod g 00l Jaod S g B 4 055 0 Jlig 3l S g ol e oS sh,
ol 50 il a e BB s akal ) b aS 0gd o Oyl BT el Ju loos Ll g ol 5B s o
i b o ol [l aiies glo ) OAY 5 S yygus 1 oy sloyS Cp g Cusb; (Jso oo M dlal,

_ M{584+C,(T; ~ T}

Ly = 100
3 GCV of fuel
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Dry Bulb Wet Bulb Relative Humidity Humidity Factor
Temp °C Temp °C %

20 20 100 0.016

20 14 50 0.008

30 22 50 0.014

40 30 50 0.024

au 28ly slom o> ons AAS 058 o dwle ) alaly b (635,5 Slop 40 3550 Cugb, 5l LBL S

] S g gan )Lét_g 03.15 ‘_gLo)f Cp ‘&:A}’?-MJ e

AAS X humidity factor X C,(Tf — T,)

L, = X 100
* GCV of fuel

iz sinS5)00 5 CO Jols wludgs cnl Wisd oS 3 S5enST b il oo Sladgs (el 32 5o
Ao 55 oy an a8 Cul (65 LS sS ge ()5 a0 I 0929 Shis 5l (29,5 999 )0 Ygene a5 ol

139800 demlne 25 90 5l (AnS g0 (255 4 ()5 o) (8L Gl ol 5l (36 BT 098 oo (5 T o5l

%CO X C 5744

Le = X x 100
57 %C0 + %CO, ~ GCV of fuel

o=l g (s pSoslsl ppm wlida yo 58 BT ;0 CO ST sl Co g (0,5 oo doys C adal, ol o

Ls = M,, X 5744
M., = CO(in ppm) X 107° X M; X 28
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For industrial fire tube/packaged boiler 1.5-2.5
For industrial water tube boiler 2-3
For power station boiler 0.4-1

9 oo dmmslie 4y alaly b xtieitd O] il st Ll s glos 5 Corlus 5Tl ol b

4

T, T, \*
Le, = 0.548 [( - ) —( = ) ]+ 1.957(Ts — Tp)"**

55.55 55.55
X sqrt of [(196.85V, + 68.9)/68.9]

5 s By amosa W/ g i 1, 5301 alad ol e oy s slos T 5 0 e oo Vi

Dl e Caws 4 BN s o
Le, X 0.86 X Surface area of boiler

L. = %X 100
6 GCV X Fuel firing rate

oS 3l ol olali ogd co a8 3 a5 0 Dlal ggemme jlae 0 )l sdeid Olal oo 8 O s 4
B 95l W9l oo dlone 3 Ll 5l oolitul b Jligy A5 2SS g Jhgy 5l (29,5 990 S 0 S

Sl dol> CS g b sla,lig 4 bgy o cals SOV jo oS jshiles

Total ash collected
/kg of fuel burnt X GCV of fly ash

L, = x 100
7 GCV of fuel
Total ash collected
/kg of fuel burnt X GCV of bottom ash
L, = x 100
8 GCV of fuel
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W5, 10 00 Ll 40 g 4 (699,5 ol (JUST 5 YAYAIYE KI/KE 0g0> b adgs o5 1S ()1 0 00
<ol 4210 kJ/kg

Mgteam (hSteam - hWater)
VY ruel HHV % 4.29

Efficiency =

553 an oY ] e Sty 2o, AFIA Lhig plensl) (398 alal) yo )b g O (T polie 6,350 L
oo 48,5, 13 9427 Keal/NM® il 6ls IS ol e gus 56T ool s g Vb 55> Loyl e
o
odiiamno yul 59y ¥

.v\.‘..T‘_sA w@ﬁ)’ga.la.;\)bj Oleaily il gands S8 JLgr (pl G g aS pl s g
}L_’.y uLAu\J‘) = 100 —_ (Ll + LZ + L3 + L4_ + L5 + L6)
SLAL 0 ST A-Y Jgaz ;0 a5 Bras b 55 5JUT riomen g oo (5 uSo5lal slaosls solanl b

s £l gy Bpan rarb I8 ST ASY g

Component Mole % Component Mole %
N-C¢H 4 0.0604 CH,4 90.4934
I-C4H; 0.2190 N» 3.5196
N-C4Hy, 0.2991 0, -
I-CsHy, 0.0466 CO, 1.0541
N-CsHy, 0.0288 CcO -
C,Hs 2.6636 H, -
GHis 1.0903 H,S -
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D9 o odaline SY58 A IS Jhg 5o (Hled]y) [l adg (gl aube &)l g ()l Sl Gy V-V S
Veb a5 Ly plol, 5 5> Sl e A=Y Jso
L L, L; L, Ls L¢ Boiler Efficiency
6.72 10.21 0 0.29 0.02 0.17 82.6
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Distribution of Heat Consumptiaon

Other Losses
Wall Losses
Flue Gas Losses

B Metload weight a4 4%
B Flue Gas Lozses 14.9%,
[ wiall Losses 0 6%
O Other Losses 0.0%
O water Lozses 0.0%
[ Fixtures Losses 0.0%
O Opening Lozzes 0.0%
B Atmozphere Losses 0.0%

Total: 100.0%

etload weight
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Plant Hame  lwan Alloy Flue gas losses

Fuinace Name Boiles 2427 822 ke Other losses Legend:
AT AR ke e VAT

Wall losses " Current
105,256 b e B Modified

| . 106,256 ki

Furnace heat § Opening Im;m

' 4 Okl

Useful output
(heat to load)
13,746 E&1 k)
13,746,661 kA

Fixture/conveyor losses
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Inlet Outlet
Zone B B B B B B
0O, CO | Temp. | Velocity | Dimension | O, CO | Temp. | Velocity | Dimension
(%) | (ppm) | (°C) | (m/s) (cm) (%) | (ppm) | (°C) | (m/s) (cm)
1 |2040 1 24.2 11.9° D =36 20.63 0 44.1 2.7 40*96
2 12019 0 73.1 21.6 D =36 - - - -
3 20.40 1 24.2 * - 15.63 25 249.9 7.4 30*55
4 20.50 1 41.1 13.1 D =32 20.40 0 47.8 2.5 60*70
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! Electric Arc Furnace
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Qugygen injection
Ll pataliurgy
Water cooled wail panels
Uttra-High Powar (UHP} technokogy
Digital controllars
caming tlaF
Water cooled cover; cuy-fusl burner
Bollom tBpping syslems
Laclie furnace
Scrap preheating
[ Bottom stirring
Continuous scrap preheating end feeding
I—Pvnﬂ-wmhustmn in the furnace
Direct input of hot metal
Direct exhaust cantral, air-tight furnace
800 mr alectrode DC-EAF,
1500 V secondary voliage AC-EAF

Tap-to-tap time

180 min

B30 kWhit

6,5 kgt

30 min Specific electric
energy demand

1965

i Specific electrode
graphite consumption
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" Ladle Furnace

? Ladle Metallurgy

* Water Cooled Wall Panel

* Ultra High Power (UHP) Technology
> Digital Controller
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! Foamy Slag

2 Oxy Fuel Burner

* Bottom Tapping

* Ladle Furnace

> Scrap Preheating

% Bottom Stirring

7 Continuous Scrap Preheating and Feeding
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! Post Combustion in the Furnace
? Direct Exhaust Control, Air Tight Furnace
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Slagging Side

1 | Secondary circuit 5 | Water cooled roof 9 | Slagging door

2 | Addition hopper & | Tilting cylinder 10 | Shell upper section

3 |Gascleaming elbow |7 | EBT tap hole 11 | Sheil lower section

4 | Electrodes 8 | Tapping ladle
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Chemical reactions in the steel melt

Reaction enthalpy

S| + 0, —  sio, - 8.94 KWh/kgs, |- 11.20 KWh/m® O,
Mn + 050, — MnO - 1.93 KWh/kgun | - 9.48 KWh/m® O,
2 Cr + 150, — Cr0s -3.05 KWh/kge, | - 9.42 KWh/m® O,
2 Fe + 150, — Fe0, -2.05 kWh/kgz. | - 6.80 KWh/m® O,
Fe + 050, — FeO -1.32 kWh/kgze | - 6.58 KWh/m® Oz
C + 050, — CO -2.55 kWh/kge | - 2.73 kWh/m® O,
2 Al + 150, —  ALOs -5.29 KWh/kgs | - 13.84 kWh/m® O,
Mo + 0, — MoO, - 1170 kWh/kgy, | - 7.29 KWh/m® O,
s + 0, ~ 380, - 2.75kWhkgs | - 3.94 KWh/m® O,
2P + 250, — PO - 5.54 kWh/kge | - 8.58 KWh/m® O.

Chemical reactions in the gas phase

Reaction enthalpy

C + Og — C02

- 9.10 KWh/kg.

- 4.88 KWh/m° O,

CcoO + 0.50; — CO;

- 7.01 KWh/m® O,

H2 + 05 OE — H:O

- 5.99 KWh/m° O,
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Degree of Feotal Carbon content Gangue material
i i 0 0, 0
metallization [%] [%] [%] acidic [%] basic [%]
85-96 86-95 0.1-50 0.7-6.0 0.2-48
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Regression coefficlents 1992 1999 2002 200 Range [4]
Constant +300 +300 +375 +391 +380 to +413
Specific farrous Input +800 +B00 +400 +450 | +600 to +1000
Slag formers +1600 +1600 + 10 +800 +548 to +730
Tapping temperature +.70 Q.70 +0.3 +0.35 | +0.291t0 +0.38
Tap-ta-tap time +0.85 +0.85 +1.00 +0.43 +0.4 to +1.7
QOxy-fuel burner -8.0 -8.0 -8.0 - -8810-11.5
Injected lance oxygen -4.3 -4.3 4.3 -2.1 43t0 65
Oxygen post-combust, - -28 -2.8 - 251056
Input of DRIHB| - +B0 +B80 - -70 to +80
Input of hot metal - - 300 -350 - -319 10 -512
Input of shredder - - -50 - -82 to -32
Furnace cooling system - - 02t004 - 0
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Estimation Command:

QREG(K=E NGRID=1000=R) SEC & FERROUSISTEEL-1 SLAG_FORMERISTEEL
TEMP-1600 TIME OxYGEMSSTEELM 000y DREIFSTEEL

Estimation Equation:

SEC =C(1) + C(HNFERROUSISTEEL-1) + C{3*SLAG_FORMERISTEEL +
CTEMP-1600) + CE*TIME + CIE"OXYGENISTEELA 000} + C(T*DRISTEEL

Substituted Coefficients:

SEC = 463246471954 + 34936934 2564*(FERROUSISTEEL-1) +
266.0263327T1*5LAG_FORMERSSTEEL + 0.0536633392497*TEMP-1600) +
0.405466320147*TIME - 0.3752215204 240Xy GENASTEELM 00D) + 530.942681192*DRIVSTEEL
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W, G, G. [ T, t, +t, M, M, (1)
—=—=300+900-| —=-1+1600.-—=+0.7 -—--1500 +0.85- -8 —2--43-—
kWh/t G, G, L°C | min m*/ m it
. e 19492
W, G, G, [T, M, M,
=300+900-| =-1/+1600-—=+0.7-| ——1501] UBE -8 ——-43-— (2
kWh/t G, | G, |°C min m*/t m’ /t :
M, G, G
-28- -1 +80 2228 _300. = -15-CON
m* /t G, G, 1999
o301, 450.| % 180082 . 0.35. __psan s043.5h o ¥ -
kWh/t 6, | G, min ' 2001
W, G. G, T, t.+1 M
-~ =375+400-| —=-1(+1000-=—=+0.3-=-1600 |+1.00 —2-8-—=—-43-— (4)
kWh/t {Gﬁ } G, [*C } min m/t m /'t
—2.3 . pl'l.qh _ED . GDRI-'HEI _35D IG_H‘U_EE . GS'Ir _N'||u|l . w‘..r - I|"llll'l.l""'u
m’ /t G, G, G, kWh/t 2002
CON  confinuous (+1), discontinuous (-1) operation My Specific post-combustion oxygen |m’."t]
G, Furnace tap weight [t] NV Fumace specific factor (0.2 to 0.4)
Gor:  Weight of DRI (Direct Reduced Iron) [{] T.  Tapping temperature [°C]
Ge Weight of all ferous matenals [f] tw Power-off time [min]
Gug  Weight of HBI (Hot Brigquetted Iron) [t] 115 Power-on time [min]
Guy  Weight of hot metal [f] Wr  Specific electnic energy demand
Ge,  Weight of shredder [1] (from regression analysis) [kWhii]
G; Weight of slag formers [f] W,  Energy losses (if measured) [kWht)
M. Specific lance oxygen [m*/] Wy  Mean value of Wy [KWhi]
Mz  Specific bumer gas [m/]
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Wall

Qpening
Slag-Other

W aterAir Cooling

LoadiCharge

B LosdiCharge 39.5%
W E:hauz 34.7%
[ wateriair Cooling  19.5%
O Slag-Cther 4.2%
[l Cpening 2.5%
W sl 0.1%
[ atmosphers 0.0%%
& cther 0.0%

Tatal: 100.0%
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Plant Hame Iran Alloy Steel
Furnace Mame EAF
Type of Furnace  Electric Arc Furnace [EAF]

Type of Operation Batch

Exhaust gas losses _
11,39392 kWh/Cycle Legend:
11.893.2 kWh/Cycle B Current

Wall losses i
26.6 kWh/Cycle B Modified

Furnace

26.6 k'Wh/Cycle

Fuel Energy

4 ™
/ ﬁ \/ / 0pening losses
3 i 854 2 kwh/Cycle
J/

854.2 kWh/Cycle

Useful output
(heat to load)

' A3.741.4 KWh/Cycle
13,741.4 Kwh/Cycle

N\

Total Calculated

Slag and other

~N N

Energy Required Q\

34.761.3 Kwh/Cycle

material heat loss
1.457.0 kwh/Cycle

NN

34.761.3 KWh/Cycle Other losses A\‘Lﬁ

0.0 kwh/Cycle
0.0 kwWh/Cycle

1.457.0 KWh/Cycle
Atmosphere losses 5 waterfair cooling losses

0.0 kw'h/Cycle 6.788.9 kwh/Cycle
0.0 kwh/Cycle 6.788.9 kwh/Cycle
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Parameters Before After
Tap- tap time (min) 56 48
Power-on time (min) 41 40
Power-off time (min) 15 8
Productivity (tph) 138 160
Energy consumption (kWh/ton) 430 395
Oxygen consumption (Nm’/ton) 32 32
Natural gas consumption (Nm’/ton) 4 0
Carbon (kg/ton) 10 18
Yield (%) 87 88
FeO (%) 37 23
Average power (MW) 81 77
Electrode consumption (kg/ton) 1.77 1.75
Refractory delta -roof life (heats) 300 200
Mark point (t/h/MW) 1.68 2.14
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installation Czt[[?/zlllc:ty Temperature °C | Length m | Material transported
Hadeed, Saudi Arabia 250 750 95 DRI, Fines, Lump
Posco, S Korea 210 850 151 HBI
Posco, S Korea 400 800 175 HBI
Posco, S Korea 22 1000 46 DRI, Fines, Lump
Former CAL, Trinidad 140 900 67 Fines
Kwinana, Australia 195 900 56 Fines
Megasteel, Malaysia 3*400 850 10.5 HBI and DRI
ESISCO, Egypt 400 800 36 DRI, Fines, Lump
S‘\‘i(e’;el\:j;e;‘ 4124 750 i HBI
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