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Simulation-Based Logistics Digital Twin for Coal Blending Silo
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Abstract:

JFE Steel developed a sophisticated logistics digital twin based on discrete event simulation to assess the impact of
introducing a new coal blending silo at West Japan Works (Kurashiki) on transportation operations. To reduce coal
costs, JFE Steel had been considering a shift from the conventional bed blending method to the silo blending method.
Since the silo method is less efficient logistically than the bed method, there were concerns about negative effects on
transportation operations. To address this, a logistics digital twin equipped with integrated control modules for
coordinating competition among the yard, silo, and transport equipment was utilized. By conducting Monte Carlo
simulations that randomly generated equipment failure events, the operational stability was quantitatively evaluated.
As a result, prior to capital investment, it was confirmed in advance that stable transport operation would be feasible

without problems.
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Fig. 2 Raw coal transportation flow at West Japan Works
(Kurashiki)
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Fig.3 Layout of raw coal yard at West Japan Works
(Kurashiki)

Ry FERFERLSE, YIDH LD~y 2221270 5 v itHad
LRy REYIDEZ 5 2w, L TCa— 2 2P~ AR
AT 2, BEMIKICIE 2 oy B 2HMGFEL TW
720 ZDI3 L0 1HEPE AL L 72EEIC D WL THREEL 72,
KE, AKX TIZRZ Y 2 ) 2L —< 2RI BEIET
IR — FADZIF AN I L ORT 2= L T2,
Z010, BEAFADILGHLOEENZ L 25 21 AR
PENTYREPELLT 22N H Y, WIRITANLE
BT 2L SENTERERED 5 2y, AL
WL BURAR bv oy LD EDP RELS DR TVLLA T
v hekoTws (E3),

22 YIal—4EE

B 4 (c 5 BFE L 72 ERRYITR Y 2 2 v — 2 OME 2R
To AT ar—213, DFORTAHIERO D, A
X o 1 2 A O R R EESE L 157 2 ¢ O BRI ©
KITT B LSBT LT,

« AJVIEH: /BT V A4 77 b, BFRY — F O YL,

RO AfRSHE, BRI O Y — FILEESE, 2—
o AP PESAE, BORMRBC A E T - S, EE -~ T
TVEIE, WoABORER  HEFD T X—%
B ERE LR (FRY — R, BOHE, Ny
R), AHRERE, WoklEEm s
Yial—arOIFEHFILATO LI IER LT,
CRRESRIED Ny FUID B 2 RpER, BORHIR A BRI N,
B e (e FRRERAL, © — R 7EEASIE

c RINEEME BAESEICET A e B 1P HDY 2 2
L— o A R e E

23 Y Zal—4iEE

BR5ICHFELLY I 2 — 200G WHNEEZ RT,
A2 alb—27Tld, 1HMURFEICICRy K, IEHEOME
FEASa— 2 ZAFDEFEF I HE > TIHE SN D, FEEIRI
PN > CTEIBDOZIF Ahe y b, oL ey F23E
TAER SN TEITEHED Y 2 MBS N, POk % mE
L, BELEWVLESICETT A LTV,



VIR 7> 2 vy 4 G

12 & % kil

R R R O WAL

Input data Output data
— = (" Stock trend | Monitor yard/bin
imulati | a trends
=) A Simulation mode NG
Initial stock Transport history [ = \/\/\Bottom bound
H H w N
o < >
hr Q
24
/ ' ' f I\VAVAVAVAVY,
Blending, production  Steel plant oA Ll | |1 L OK
schedule & history layout : ool by, T \ .

25750, 1t ] » Time
$ @%9 * Task list ~ Operating ratio
Parameters Facility stop Ship fee

N y N J

R4 BERRIRY S 21 L—20fE
Fig.4 Overview of the coal logistics simulator”
©2024 HAFKHHE

Execute without
confliction

frye &

Ship sailing

C ontroller \M@ Blending bins

J Below the stock limit |

schedule Nearport Receiving tasks
Manage & execute
- Consume
. per plan
Releasing
ﬁ o
Ship berth
ﬁ Bed switch
z
Stockyards g
e
Legend Q Logics Q Failure conditions
Time

A Coal ETask E:> Coal flow » Logic flow

¢ Generated based on actual data. Executable at the actual execution time.

5 EREMRYI1L—200Yv 70—

Fig.5 Modular structure of the coal logistics simulator
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