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Development of Steelworks Operation Strategy Model
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Abstract:

In the steel works composed of multiple divisions, it is necessary to optimize and formulate the operation plan not
for each division but for the whole steel works. JFE Steel has developed a steel plant operation strategy model for
easy and accurate overall optimization, and implemented it in East Japan Works (Keihin District). The optimization
target is the blast furnace process and the energy sector, which have a large impact on the production cost and
carbon dioxide emissions. Main blast furnace operation conditions which satisfy the prescribed conditions are output

as a guidance. It makes easy to evaluate the whole steel mill operation, and contributes to the reduction of cost and

carbon dioxide emissions.
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Fig.1 Cost evaluation example
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Table 1 Operational action in blast furnace (Fig. 1)

Action no. | Heating operation Reducting operation

Coke ratio Pulverized coal ratio
Coke ratio Blast moisture
Coke ratio Blast temperature

Blast moisture
Blast temperature
Blast temperature

Pulverized coal ratio
Pulverized coal ratio
Blast moisture
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Fig.2 Overview of strategy model
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User input Single unit evaluation

* Production planning and

+ Rolling schedule Comprehensive evaluation
+ Search condition + Cost

+ Constrains + Carbon footprint

+ Unit price, etc.
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Fig.3 Calculation flow

JFE £t No. 53 (2024 £ 2 H)

3. REVATL
3.1 2&ER

HHARRPAT GREHX) (cREL7es 27 413, #iE
ICFROER L 7 HRERTHISRE 217 9 S — OIS, T —
L& S— b, ATHERSERHE S — 2 INZ 72 3 DD 8=+ T
MR SN TV, EifT — 2 &R C— k2 H 5 EHn
28— b, AP E - RN L GBI 5 £
VAT AN N S QRY- N

32 RET-RDERET—ZE

T T — 2B - LT, BHMOH I B & ORI
YCORET — 2 27 AN AL, K Ze o7 —4
WBEBE DT —RIZERLUIGERMT 2, 22T, BRY
BENE e OBABNENORFMEICEI Y ERESING,
Bz 1E, $ET%M%F;$h£ﬁ(ﬁkﬁﬁ$m%)#
BT 2550213, 202 TR, 2B 8T
50iﬁ,%HT#B%LLT$E®ﬁ%Mﬁ®£ﬁ@%
B, BHKRCERT 5,

Rz, [BFEMT — 2 v A ER e M, TS
i, BLUBROAINZ LYK L, BEHT 5, JNUIAIE
WSROI L 7e_— R RAE2 HEIRR S 5 700 ISR B U ¢
Hoo HR, Hitcle 7 —2 R DIAHKD G LT
CIwITky, FHEICEIL 7o x— RIRREZHERF T 3 2,

7, BB E T v L UBRY T SV CEE
SN G Y BT OTeBE 2 ET 272007 — 2L
HL 0t b s, FlZ 38T 2D RIEHEAIIZ BB
T AR T Lo P CRAE T 2807 A DL
THFHETE 255, BITH ZADORIGHRE EMEICTHIT 2
CCNEETCH B0, BUs—tr FMEOTREISET 5N
o, G, =xovF—EMTIE I OBUS— R s MRED
TR L DR AT 20Dy 2 ZIEMEIOEIRT S 72 g
ZAMREME D B 2 7o, 7 — 2 RUEIC & D BEER{E v SRS e 0
TR B L, m%umtﬁ¥mé%u@ i fiE 2 il L 7e
ez nvEF—HM~ART -2 22 ET 2 L2 LT»
%

3.3 AIE#RROFEE ZERRDEZB1L

AT ERERTI S — R iE, FERT — 2 &R/ S— PTHL T
HENMICETS NG, Z0/8— RT3, HiHFEEO SR
HHTB I UHRTERE -2 LT, BEHERE —
L FIBRO T E T 2 A O G, a3 At
BIUBEREHNHEOZESZH 1T 2, HADRERE
JLEHHE TR LR T 2 2 ez & ), HEERLYE R
WO ML HIETS, HA M 358 o
PO TES,



SRR € 7V hHFE

3.4 BREIRORTE

BEERHIERE S — Mg, o s— P23 F g D RELZS T
TEEDRA Iy Ta—F—E#T2, BlFvwvws 7o
L 2DFRHE L, BEEAEE RS CBHBICETE T 2 232
Lo, EHEIZAROERRIEP RSN 2 2>
7, HNTZNPEIES Nk, T8 TR ZERMIC
RIE L 7CBESE, AR 1~3 MR EOEHZEEL C\V»b, %
ML O EREEGH I O ERTR 212, B H LM — P ICE
B3Nty BT 2,

¥ IAT, BB 2 BETH ORKIGER, A
EFVCERELICEE D 2 M T LIREPHER DI IS,
AEFERTIE A HERF T 2 7o OISR R T H B PSS, 7
A, HENEORMYITREROINE, EIFAKE L O
RAFOMRNE, TEIVEPIRISE, S S 0BERrERLIT
o INHLITNTOERYAE T /VICHD AL DIFBFEMZ
FHARHE S ARE LR T, e PREECH DR
KoTWwad, 20720, KEFNVTIR MEOESED» SIS
T 2Rl HEATHRE IS BV TI D DDA
WER, LULEDG, FEE 27 A TIFaR 7213 2L
REHHHE 27213 2 O NG OB LAY W 2 % 20 FEH
O LA TILTw 3, T2 & ) EEPUE ORI
P30 RS RO LicBIF o n s,

B B RS CRBIICBRE LA — 22 X
T4 BiTo 1. 6 FEEHORHEEME T T, &b —2IKEH»L
B 702 TELD 6507 2 ariifdl Lizaona
2 XYy bERFHMIILTC, FPEORHERMEY TR 21, &F T
BEATO7 7Y avNEXR3 I, FHEMRELZER S IR
Vo K2IIBUBTMERBFIEE, FE% I voE, JE
BEORZRL Twa, MIETRIZENFEPLEL, &
NFARINETHEDP K E Vv, 2 — 2 ZHAliB & OEHT
Hiid, ZOMAEHLERE CRBEIREDE Z JinE(LT 5,
Blz12, a—2 2L CHEIMTNDPEREL TV 3551
i3, SF a2 ca—2 2R (F72@3MmREHR)
PHARSETCTOAARNE L HRSE, =3 v F—HM
TAT 2 EBH T AP HEIME LIRS 2 Z e R 72 % 2
EHELE D, BIWRLIE6DODT 2 a2y 1~6 13,
EFTa—2 2Lk 2 kg/t HHH O BEERAE ¥ EMERAE 2 15
HEELOT, EFNOBIGIE—EICRIZN T 5,
#¢ 4 @ Cost merit index ¥ 1, FHMisicax kXY v k%
BIELIcb 0T, 1072y a1 OFHliEEY 1 2 E
FLTRDI, £4Tl3, ZMHEIZ Cost merit index 0 1 i
BLO2MABHAL TRLTWS, 1 ka 7272 aid
4BIUSIBLNL D, 100, 2MOMAEIE 6 DDHIE
ST RTTRLE B e bh b, Flodb~izd 5, @iF
BETHOPEIZa R FEHOA L L TREL R EE LR L
TRET 2720, BTLLIMOT 7y a v PERATE ¢
BRST, 2ok RIEN o2 bR RS 2 2 e IisaH

2 H—RRRT ARl
Table 2 Case study condition

Prerequisites

Rolling Coke unit | Oil market Tapping

schedule price conditions amount
Casel | Operation Usually Usually Usually
Case2 | Operation Usually Usually High
Case3 | Unattended Usually Usually High
Case4 | Unattended Usually Usually Usually
Case5 | Unattended Usually Soaring Usually
Case6 | Unattended Soaring Soaring Usually
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Table 3 Operational action in blast furnace

Action no. | Heating operation Reducting operation

Pulverized coal ratio Coke ratio
Coke ratio Blast moisture
Coke ratio Blast temperature

Blast moisture
Blast temperature
Blast temperature

Pulverized coal ratio
Pulverized coal ratio
Blast moisture
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Table 4 Case study result

Cost merit index

Action]l Action2 Action3 Action4 Action5 Action6
Casel 1.0 1.8 2.5 2.8 33 0.5
Case2| 0.8 1.5 2.5 2.3 33 1.0
Case3| 0.5 -0.3 0.5 0.3 0.8 0.8
Cased| 1.0 2.0 1.3 2.8 2.3 -0.8
Case5| 0.8 2.0 1.0 3.0 1.8 -1.0
Case6| 2.3 0.5 -0.5 3.0 1.8 -1.0
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