Delivery Scheduling System for Barge Transport in Tokyo Bay
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Abstract:

An integrated delivery scheduling system for trucking has already been developed and in practical use. The
scheduling system has been extended to marine transport in Tokyo Bay for more efficient product transfer. The
marine transport scheduling was formulated as an optimization problem to obtain the most efficient routing and

assignment of barges. The optimization problem was solved by using Mixed Integer Linear Problems (MILP).
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Fig.1 Overview of product delivery in JFE Steel East Japan
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Table 1 Scale of delivery in JFE Steel East Japan Works

Truck Barge Bay ship
Product (X 1 000 tons/month) 250 60 30
Truck, Barge, Ship 300 20 1
Distribution base 5 5
Customer 150 40
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Fig. 2 Integrated delivery operation
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Table 2 Compare with barge scheduler and truck scheduler

Barge scheduler Truck scheduler

Schedule period

10 days

1 day

Delivery time

1 to several days

Several hours

Registry constraints

Yse

No

Speed pattern

Several

1
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Fig.3 Modeling of barge scheduler
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Fig.4 Algorithm of barge scheduler

W3,

M AN F—2FHAA
IRDF—2% Af1e LTHAHAL,
CHEfF— & AT Ta Y R SRCEOET R
WiE G, ~Hik, HE, B, B, R R,
TSR 5 2 7 — 2 TdH %,
HRF -2 RAEEER ¢ A, R, AR
AR/ Pt MOEREONPRETT, RIS O ARMAR,
Fliih DR e DT 7 — 2 Tdh %,
i, BT — % 2o, HittowTo
R, TEEGRIRRE T — 2 T 5.
- PHEET — & Rt BRI O T — % THh 5,

(2) Job 7— 2 fERK
AR ENICAN T =2 E D ZRNZNORMBIIHT T
% Job 7= 2 2{ERRT %o

(3) WKM7 — 2 AFIL
AN F =2 eER SNz Job F— 2 & h, KIZHfT
ATREZS Job OAHEY, FATATAREZR: Job ¥ R H ATRE 72 A7
OGE T — 2 2ERT %,

@ PHY nvosFHT
AT =2, VERSNIZHIKSGNT -2 e EESN
Te HBIEU HE D W Tl bR & i &, o 72 g
—+CIET 2 ROMEE KD 2,

(5) Fdfhis il 7 — 2 AF L
Koo b e gy — RIS T 2 RoMAE
T2 LD, WAEFRRDIZODT =2 E2IERT 5,

4, V22— aVICKBMRIREE

EREOBMGER 7 — 2 2 LT, BIFE L BN =
VUL BSREIY 2 aL— Y a v B T ot V3
L= a OfRMEZBS5IRT, K5128vT, (@) i
HRORE LRI DT, ()IFEBORHRO L T,
BLRD & OUER LR L T 5,

FEOIMFE R 7 — & T3, BRI LT, B
FELIHBIM = > 2 > 2 L TR T3, BUROBI S
RIS U TR RER % 23 4% HITR, FEE 2 7.3% M L3
BeNTEI,

2z, By MERSGEOREL, 2 v— et
BEMRDBAMA~D > 7 bz, ROl EZOREL
AT RSO TR Ty 2 av—2 a v 27 o 1ok
B, BUROBCARAS S0 U CRE B RERHIK 31.9%, Fi#kE
B F 20.1% 2 TOUEDTEER 2 ¥ RiERT AT,

Db 3 2 BARRERR = > 2 > 13 B 6 (R T A RGE
AT LA A P—vEN, B AT A LTHE
TR I N,

41— JFE £ No. 35 (2015 4 2 J1)



JFE 25 —ov  SUHABRFTE NAPECHRE > 2 7 4 OFIFE

1.2
= A
2 08 | v23.4%
g v31.9%
£ 0.6 -
2
5 04 [ -
0.2 L]
0 | |
Conventional Scheduler Improvement
of operation
(a) Improvement of idling time
L // N 20.1%
o b [ 73%
R —
g 08 -
5
§ 0.6 —f —
g 04 |
0.2 L
O | |
Conventional Scheduler Improvement
of operation

(b) Improvement of loading weight

K5 vYZal—y 3 R

Fig.5 Simulation results
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