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HEERE

x£3 FE-SERARRR

D | BE (%)  BE (%) | #E (%) | BE (%) R | IBRE (%) | SPBV (%)
T+30min | +0.15% | -158% | -160% | -042% | 2.3 +2.13% | +2.46%
T+60min | +0.26% | -053% | +0.00% | -1.00% | 2.2 +433% | +241%
T+90min | +0.38% | +0.53% | +2.00% | -1.58% | 2.2 [ +647% | +1.78%
I E20 NS OE LGNS IRE 2 o S iGN 2 7o +860% | +1.21%
T+150min | +0.62% | +2.37% | +5.60% | -2.75% 2 +10.73% | +1.03%
T+180min | +0.74% | +342% | +7.20% | -3.33% | 1.9 | +12.87% | +0.78%
T+210min | +0.87% | +447% | +9.20% | -392% | 1.9 +15.07% | +0.55%
T+240min | +0.98% | +5.26% | +10.80% | -4.50% | 1.8 +17.20% | +0.40%

T H B RERA - B8 3. W5 R A R B 8 A A )
Fo ¥ AEAG RRABE BT R AT 5 R DU PR A 1 ok ZHHIH
AR - e T i e A T R B DL
Wb - AN 4 0 ERE R R B EERE ) B 2 =R IR AL ' A R B R B R A
DIRREMFTRE AR ZHVHIE - E 2N EME 6L DA BRI R R B
BREATRYRIAT I o REREIRIS R - Bk R o R - EERE R R = 2
ZYH AR RIATIE T - IRFEFESE FESENYEBSRR - WA REL
B AT RE R A AL SR A AR IR R T IR HEZRER o RV SR B Y A H R
fig - NESAEK > HRREHNBEARE  RBUERNHR @R ETSEENERG
A AR - PR -

x4 FEZSEFEERR

JEL |BE (%) | BE (%) | #E (%) BE (%) E5ZE | I5HE= (%) | SPBV (%)

T+30min 0 0 0 0 23 +38.33% | +1.98%
T+60min 0 0 0 0 22 +76.60% | +1.89%
T+90min 0 0 0 0 21 [ +11487% | +1.22%
T+120min 0 0 0 0 2 +153.20% | +0.57%
T+150min 0 0 0 0 19 [ +19147% | +0.37%
T+180min 0 0 0 0 18 | +229.80%  +019%
T+210min 0 0 0 0 16 | +268.07% +004%
T+240min 0 0 0 0 15 | +30633% | +0.00%
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x5 FR=ZERERR

BELS B8 (%) BE (%) | RE (%) |BER (%) | EEX  IEHEE (%) | PCR(%) | CR(%) |SPBV (%)
T+30min 0 0 0 0 24 +1.67% | -8.00% | +1.00% | +246%
T+60min 0 0 0 0 24 +3.27% | -0.60% | +0.69% | +241%
T+90min 0 0 0 0 23 +487% | +6.73% | +0.40% | +1.78%
T+120min 0 0 0 0 2.3 +647% | +14.13% | +0.11% | +1.21%
T+150min 0 0 0 0 23 +813% | +21.53% | -0.20% | +1.03%
T+180min 0 0 0 0 2.2 +9.73% | +28.87% | -0.49% | +0.78%
T+210min 0 0 0 0 2.2 +11.33% | +3627% | -0.77% | +0.55%
T+240min 0 0 0 0 2.2 +13.00% | +43.67% | -1.09% | +040%

SEP 2026 T #2 .99 % 03 £ @



’ sERE

W RIEA 1S DUAE & BB B Y - 515
P DL TR AR L M = B YR (E +3.2% PR E
+0.4% > EL3E 8 22 By 8L U5 m) B i B 39 7%
AR R R R BCP EE © BERSRA D
g 1B 2 A B LR R A Ay AN AT
BRTE -

AR AL e AL PERIHEZE b 5 [ A B 2
B IREEhE - YERERVIE A E - B
ME @ EBZ2HETIMAT R T LUF ZHE L
Bk

1. MEFRA R A RSP —Z M, @ Transformer
PR AU B TEINRE 7 2 3 BB R S ol B
FERTE AT SEMEAY R EE 2 HE A RF A A
EL 3 SR E R G TR o A - AAGE
2% 0 RELRE PR A BB
B e R A P B R A - ASE 2R TR A N A
BT SZEZ b » TIEFE S f @ S LLAR
AN S Wk S T T M -

2. fefftse i H BB B B 1 - B —
fYE AR B R AR - BHRIEE S
AR o MAES) 28 - #1F
BRES A EFR Bk B I DOy THIAE 1)
BRI~ BRI KSR Y
b - FET AR A & B P B E 22 TR A1
@ - RSP EESR AR AT R EE D -

3. 3%t 22 B AL RGBT B3 M A SR B
P - S5 B 22 BN B E YRR R R ET - B
RMAEERK SPBV HARRYIFEIR -t H 2R
B 2 B A EHERHAERT & V) B iR
FRHE [ P+ SHE SR T 3 ] 2 2 B KM
BN D0 S HE A R T R B SRR Y TS I

@ SEP 2026 T #2 .99 % 03 £

ot LBt - el 2 BT e i A R AL
SRRyt - IR A N
BRI o TR A R A RS RAE Y B Al E
FERAE L] IR LR R 70 R M i Bl 22
B ERELRH - AE LR —EfeHE L
HRRE DU R SR - ATk H B e i DL
IR R R A B TR

% S D T 5 S 22 1 2 1
N 1 R B SRSt — 25 R 4 AR
S KT R SRR T TEL SR B R
(CO~ CO,~ H,) ~ BREBMERBESIN
TEHIB 2 B - T 2 VR 250 28 L K
R B0 52 3 2 P R TROHE 2 + 33 e A b
RUFF 42 I R B (L 2 R BERESZAL SPBV
B2 AL G 2 A R P 9 B
B HUREL 2 - RIS R AR
R B R IR AR I - A SR
LB 2 B R TS DUBIB LI T
PITIR T RS LSRR -

2E R

1. Yoshinari Hashimoto et al., ‘An Operator Behavior
Model for Thermal Control of Blast Furnace , ISIJ
International, Vol. 62, No. 1, pp. 157-164 , 2022.

2. Tyamo Okosun, ‘TIntegrated Virtual Blast Furnace for
Real-Time Energy Efficiency Improvement| IEDO’
AMMTO & IEDO JOINT PEER REVIEW, May, 2023.

3. Sri Harsha Nistala et al., ‘metafur: Digital Twin
System of a Blast Furnace’ , Trans Indian Inst Met,
Vol. 77, No. 12, pp. 4383-4393 , 2024.

4. B FA - EESKRE 2 B HE R 54 S TR
RIBA R - PR TRER & 109 F -

5. Kendai Ttakura et al., ‘Benchmarking a Wide Range
of Unsupervised Learning Methods for Detecting
Anomaly in Blast Furnace’ , ICPRAM 2024, pages
641-650, 2024.



