5 7k
SPECIAL STEEL

Vol.31. No.3
June 2010

4N A 50 /32 MVA 7B IIPIER TR BESIETEE

FrA' 4 A BRE InA oEF EaeY 5
(1 B & 5ESTRYE, L5 100083 ; 2 FEBE i, dL5 100037;
3 PEETHRBMRA R, HEH 471039)

w E HAaKENMERMNPEFEIEBRGARAR S0 v32 MVA STl B P SR B R S
HEAT T 3L, 182052 SI0E B . FORR[Y, FERM T RIS oD R E R 0.800 LA L, fie [u] B o
e LR LA R E B F A FERES . U TR TERA N AR R, A ER R RE, afm <z
TR, BE AR ET W TERRFREE, ProeRu, &R an s FORR 3 Hth 4 #His
7, Mg AR FE 2 A B PRG3R 0 7. 30% , Th SR R 40 B Rk 9 0. 812 427354 0. 841,

X@E HW KM 50 v32 MVARFREIY BT

Electrical Operation Characteristics of a 50 t/32 MVA AC Electric
Arc Furnace for Steel Casting in Steelmaking Process
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(1 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
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Abstract The electrical power parameters of a 50 t/32 MVA electric arc furnace ( EAF) in steelmaking at CIRIC
Heavy Machinery Co Ltd were measured by electrical moniioring instrument to obtain 52 310 valid data. The results show
that the power factors of reactor’s primary side on load are all more than 0. 800 and during steelmaking the three phase volt-
age, current and power factors of power supply circuit are balance. Taking the working current at secondary side of trans-
former as independent variable, the nonlinear reactance model is established to get the electrical operation characteristics
curves and determine the permissible range of working current at each voltage tap. The research results show that as the op-
eration voltage tap of reactor modifies to tap 4 from original tap 3, the utilization ratio of EAF transformer shall increase by
7.30% , and the power factor shall raise to 0. 841 from original 0. 812.
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Fig. 1 Schematics of measurement system for EAF power sup-
ply parameters
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Table 1 Electric parameters at primary side of reactor

BB /A /A /A Use/V Uge/V Upy/V U, /v Ug/V Ugp/V PF, PF, PF,.
U0,X6 0 0 0 35 510 35 586 35532 20 438 20 535 20 590 1 1 1
U3,X3 493 498 488 35159 35220 35 167 20 251 20 355 20 333 0.819 0. 808 0. 807
US5,X 6 461 454 445 35423 35519 35 409 20 393 20 529 20 482 0.872 0. 838 0. 837
U6,X 6 392 390 381 35 458 35 527 35433 20412 20 529 20 485 0. 827 0. 839 0. 853
U8,X 6 395 406 391 35 372 35 402 35 371 20 380 20 468 20 434 0. 840 0. 830 0. 825
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Table 2 Electric parameters at EAF transformer’s second- Table 3 Status of three-phase imbalance /%
ary side /V ReE A
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MEBH  Uw Upc Ucy Uy Uy Ue =W R kW R
U3,X3 524 521 525 317 313 310 Uo0,X6 - 0.21 0.74 -

US, X6 500 499 503 295 297 301
U6,X6 488 486 488 291 292 288
U8,X 6 442 440 443 265 264 259

BN FHUE IR 528 A, JUHUETE 6 PRI 8 5/
JETB178F, — kM- TAER /N T 400 A,
1.3 ZHHAEE 5T

X EEAL S0 ¢ B it REHTT =M AFE
M RE ST, AR T REARR

g_maX(yq »¥es¥c) —min(y,,¥s,¥c)
average(y,,¥z,Yc)

Ay- KEREAISE

HEMAFEE (/DT 5%, I LR AT
BZW, AT RISy 4T =ZARPERE. A
VR ARSI T R 3. PIREHL 50 v gl it
R [ b B L BT AR b S PR AR TR A IR Y E
Ji R A B D AR [ At T =M ERRE
2 BRIETHH
2.1 TAEHEpiRE

HICF RS R A, R AT R ad 2k Bk VTR

(1)

U3,X3 2.01 0.17 0.73 0.51 2.30 1.42
Us, X6 353 0.31 0.70 0. 66 1.92 4.15
Ue6,X6 289 0.27 0.47 0.57 1.24 3.10
U8B X6 3.8 0. 09 0.53 0.43 2.33 1.77
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Fig.2 Equivalent circuit of three-phase AC EAF
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L=K-1 (3)
X,, =0/3/L (4)
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Fig.3  Relation between working reactance X,, and current at

secondary side I, (U_3, X_3)
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U5,X_6:X, =2.811 xexp(18.669/L,)  (6)
U_6,X_6:X, =2.060 x exp(25.353/L,)  (7)
U8,X_6:X, =2.002 xexp(24.825/1,)  (8)
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Fig.4 Electrical characteristic curves (U_3, X_3)
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Table 4 Security range of working current /kA

BHEEH THemH L

U3,x3 21.46 ~32.13
US5,X_6 27.02 ~35.19
U_6,X6 30. 62 ~36.95
US8,X 6 27.32 ~38. 89
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