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Tankers handled 3.2 billion tons of liquid bulk cargo in 2019

Thousand Barrels per Day US East coast imports of Gasoline supply chain overview
2,000 crude oil and petroleum - S e
products (source: US EIA), S —— e
Volumes driven by prices et ‘ H
1,500 “dlsl | b —toer [ o
M’D;w o SN Lo s (8
Refinery | ﬁg o a e
1,000 / O\ ! " Tanker Truck s
' ' bt/ |
| |
. . C?ﬂ'?r?: I o I 4 ' Iz -
e ) e el - e
500 : V/ 1  Tanker Truck '
I' 7 I |
I Bulk Terminal I | Q-
o =) ] s.' : Storage and Blending :\m — W
— T 9 " Scope of our rese _r-T anker Truck
’ 1990 2000 2010 2020 Cla imported Gaseing Seope of o rese e
The Logistical Puzzle T ‘
- Tank far
eEfficient use of terminal equipment % @ X ]
. eDesign choices: Tank farm storage . @ (O OO0
Terminal < capacity, loading arms (dedicated or 5 _ Q Q Q
Operators pooled), capacity of loading arms, A ams O O O
discharge rate from storage tanks, | |/ detbes Sipeiines
bunching of vessels B
- @
> 7 ) Stc}rageQ Q Office
eReduce turnaround times fanks @ O O
eManage variability (long-term as well
Vessel 5 llity (long-te , QO oo
- asshort-term) in vessel arrivals, oil OO i
OperatOrS . . . _— e @ O Q F{Gadl truck
types, tides, pilot availability, vessel Loading
size, parcel size
N
Inputs Integrated Model Measures
. CapaCIty (C) perfor Imnalce ieasure
parameter - ES — 1 | (1 _ p)e_ﬂiﬁ (i _ i) average sojourn time of vessels
. — pe—7Y |
o arrival rate of vessels (average) pe 1= pe pd e Y., .. average sojourn time per m?
\ | (variance of sojourn time of vessels)
u—l size of vessel load (average) \ /\/\ /_\/\ probability of blocking
y\ Size Of stora ge 0 anks (t ot al) j/ . _ j/ probability of (partly) slow unloading
X (t oading arm Y (t Demand (d) throughput
C Capacity of (un)loading al'lll ( ) ( ) prob. of empty storage upon arrival
: . throughput
d demand for oil (average, landside) Vessel (tanker) Storage tank farm
Model Variants Vessel bunching as a strategy helps?
Model Vessels  Stor./Feedb. Loading Arms  Analysis Storage tanks capacity: 120,000 KL, All times are in hours
. . . . Loading arm capacities for two oils are 1400 m3/hr and 2800m:/hr
Single fluid, basic model 1 < 00 / yes 1 direct approach _ e - — _.
Single fluid, extended model > 1 < 00 / yes 1 FFQ
Two fluids, no feedback > 1 = o0 / no > 1 F'Q, block matrices
— , Exhaustive — — — — _ N
Arrival rate E|[Bunching time]| | E[Berth wait time]| | E[Discharge time] | (Arm ute.(%)
— , FCFS — — — — 0.0 [87.1 95.9 54.9
0.05/day, 772 2555 [01.9 383
— , FCFS look ahead — — — — 0.09/day 705.6 5303 [20.2 69.3
[600.4 9988 [30.6 743
Two fluids, partial feedback > 1 mixed > 1 FFQ, block matrices | 0 [87.1 95.9 73.3
0.06/day, [40.6 601.7 [074 772
Two fluids, approx. feedback > 1 approx. > iterating model above 0.11/day 567.8 [451.6 1223 87.7
12742 35871 1329 95.2

16 International Material Handling Research Colloquium

CImHE Dresden, Saxony, Germany, June 20-23, 2023

COLLEGE-INDUSTRY COUNCIL
ON MATERIAL HANDLING EDUCATION

THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™



	Slide 1

