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Introduction

Efficiency improvement in container
terminal operations:

« Lead to increase service capacity,

+ Reduce berthing time

+ Reduce operational expenses of
ports.

Also

« Allow ships to sail in slower speeds
and save petroleum. (Slow
Steaming)
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Methodology
Discrete Event Simulation: “ 4 q 1‘12 -

Stochastic approach for combined probabilities of all individual event on the process flow.

Realistic Prediction

“Each event occurs rticular instant in time and marks a change of state in the system” Robinson (2004).
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Distribution of TEU/FEU

Total Number of Containers

Number of Crane Usage Rate




Histogram of Awaiting Truck and Cargo
Weibull
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Histogram of Other Waiting Reasons
Lognormal
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Data Structures

Database I — All simulation model is created
parametrically.




Vessel Name: Hyundai Platinium Crane 1 07:59 164
Operation Date: 13.09.2014 From Crane 2 305 ‘ 35.06
Total Loaded: 126 Operation ' 08:01 0 305
Total Unloaded: 624 Crane 2&3 08:07 35.63
Total Crane Used: 3
164 _
08:19 08:00 305
08:14 305 37.06

= Net Operational Time = Net Operational Time
= Waiting Time for Truck and Container = Waiting Time for Truck and Container
= Delays for Other Reasons = Delays for Other Reasons

* Delays due to Crane or Spreader = Delays due to Crane or Spreader
Defect Defect

Operational Time & Delays Pie Chart for Crane 2 Operational Time & Delays Pie Chart for Crane 3

Histogram of Operational Time Convergence Plot of Operational Time
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imulation Cases

1st case: Simulated Vessel
One Crane Comparison * 4250 TEU F:anamax
+ 1292 Container Unloaded
« +-10% Speeds of Crane + 92 Containers Loaded
- High Tide/Low Tide (Assumed to be +-0.5m tide amplitude.) - lllatslh;mllerfi o
* 53% FEU (As the statistical analyse result of Libra Terminal) o e L

2nd case:

TEU Multiple Crane Comparison

« Up to 5 cranes implemented (practical upper limit )

3rd case:
FEU Multiple Crane Comparison

« FEU Case is examined with up to 5 cranes.
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(-)10% Ref. (+)10% Low Ref. High
Speed Case Speed Tide Case Tide Case

W Gross Opr. Time 48.585 44.000 40.250 44391 44.000 43.610 44.000 33.278

50.000
45.000
40.000
35.000
30.000
25.000

20.000

15.000

10.000
in
0.000

1Crane 2 Cranes 3Cranes 4Cranes 5 Cranes
M Gross Opr. Time  44.000 22.841 16.628 12.229 9.711




4 Cranes

W DES Approach R 3 12.229
W Harries Approach 3 q 13.45
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