FFIR TN
8 SPECIAL STEEL

Vol. 44. No. 4
August 2023

BEIMPERNE N RETEEE

Mo ooxgt, RERA?, #ktS
(1 P EEJEF 2, 468710008152 dbat R & T BB A BRA 7, A6 50 100029
3 dbatRHE R2aih 4 5 A TR, L AT 100083)

B O E RGP AARINE L e WA 7 A TR BT R R 2 7 T M BB AR Sy o 2R
B, 0 HAT I R R G AE I B R Tl , T LAR AR S8 TR I 7 1 R R A7 RS R, £ B R TP IR T-BL
X A2 ) L SIUP RN I R AT G A R 52 2 3 M 2 W75 22 REAS A DI R A AR R O L ORI RE B £k
NPTR I ATCRGT, 4 1] PR AR L I R B AR 7 b BE B RN S A e, % AR AR P B I R P R, AT U ST 5
PR A 77 1 FRPEATAEAEL, B0 SE R A0 L SIS v R AR F) 2R UM AT R 4, BEAS A2 ST LA T B S il [
R AR AR 0 SE R AR PPt R 7 A B TRl ER S0 AT S M BOR 8 PR HR AR I OCHE T2 R itk T HARIR
JEE R A [ A2 IRDE AT T p v M SR IUIA J 2 mim (9 2R 7 R0CR

KRR LIRS R TR AR

DOI:10. 20057/j. 1003-8620. 2023-00041 RE 4K S  TF08T

Systems Engineering Considerations for the Electric Arc
Furnace Steelmaking Process

Chen Yu', Zhao Ruimin*, Wei Guangsheng’
(1 The Chinese Society for Metals, Beijing 100081, China;2 Beijing Metallurgical Equipment Research Design Insti-
tute Co.,Ltd., Beijing 100029, China;3 School of Metallurgical and Ecological Engineering, University of Science and
Technology Beijing, Beijing 100083, China)

Abstract: With the gradual improvement of the system science system, the iron and steel production mode has undergone
a transformation from the empirical mode to the scientific production mode due to scientific innovation and development,
the iron and steel industry with the characteristics of the process system can apply the system engineering approach to think
and analyze as a whole, with the technical means of systems science to abstract the complex electric arc furnace steelmak-
ing process description, the complex involving multiple states of matter and energy states of the electric arc furnace The ab-
straction of the steelmaking process into a unit system with material and energy transformation as constraints, a comprehen-
sive understanding of the energy and material transformation process in the electric arc furnace steelmaking production,
the constraints additional process timing factors, you can establish a process model for the simulation of the production pro-
cess, for the actual working conditions of the electric arc furnace smelting process system analysis and abstraction, to be
able to establish a process control model with process operation as the control factor, for the actual production of furnace
charge It can analyze the key process factors affecting the technical and economic indexes, solve the problem of "synchroni-
zation" of target temperature and carbon content, and achieve the production effect of shortening the smelting cycle of
single furnace by 2 minutes.
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Fig. 1 Electric arc furnace steelmaking production process system >’
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Fig. 2 Abstract description of the electric arc furnace produc-

tion process
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transformation of matter and energy

Unit—constrained optimization system for temporal
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Table 1 Main process equipment parameters for 100 t
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Fig. 4 100 t electric arc furnace steelmaking process

operation—timing diagram
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Fig. 5 Material balance diagram and energy balance diagram of 100 t electric arc furnace molten iron ratio 49. 0% smelting
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Fig. 6 Decarburization and heating curves of two typical operation heats '
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Fig. 7 Prediction curve of optimized process decarburization (a) and temperature increase curve of actual production after optimiza-

tion (b))
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