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1. Introduction
1.1 CATOS-Port Simulator
1.2 System Strategy

2. CATOS-Port Simulator

2.1 System Overview
2.2 System Configuration
2.3 System Feature

3. Case Study - KLINE OHI Terminal

3.1 Simulation Environment
3.2 3D VR Microscopic Simulation

4. Conclusion
4.1 Expected Benefit
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Integrated
Simulation
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3 Dimensional Virtual
Reality
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. Microscopic simulation
* Adopt the characteristics of arrived vessel, yard

* Too simplified
+ No I/F with real operation system
inventory and truck arrival pattern

+ Gate, quay and yard is operated independently
+ Develop models focusing on yard

+ Integrated simulation with gate, quay, yard

« Difficult to provide precise evaluation based on
+ Linked to virtual container handling equipment

real data of terminal

«» Difficult to provide precise evaluation on terminal
¢ 3D virtual reality simulation system

layout
« Difficult to evaluate usage of container equipment
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2.1.1 Logic flow
Planning DB 1~N

Terminal Layout N

Terminal Traffic

Target Terminal Data
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Integrated
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System
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2.1.2 Interface with Terminal Operation System

Scenario
Generator

Port

Result
Analysis

Simulator

4

Changing Planning Factors

Changing Operation Factors

No of Gantry Cranes
Block Priority
Grouping Factors
Crane Working Time

- “Positioning Scores -
No of Yard Cranes
No of Yard Trailers
Scope of YT Pooling

- Equipment Coverage

IA’lanning‘
Engine

Operation
Engine
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2.2.1 H/W Diagram

Real Time Control Server

QO Control Server
Q Gate Controtf
O EQ Operation Control

DBMS
Q Terminal Data

UNIX Scrver or PC Server

Windows 2000

UNIX or Windows 2000

Simutation Control System

0 Simylation Data Input
2 30.:VR system Control
8 Scenario Configuration

Windows 2000

Planning

QO Berth Allocation
0 Yard Planning
{1 Ship Planning
0 Rail Planning

Windows 98/2000

Control
0O Monitering

Windows 98/2000

Copyright 2001 Total Soft Bank Ltd.. All Rights Reserved

VR Display System

3D VR Simulation System

) ‘Statistics & Analysis. . ..
L8 -iptegrated-Simulation togic™ /.
0 30 VR Generation
Q Visual DB

Windows 2000




2.2.2 S/W Diagram

Catos-Port Simulator

|
'CATOS System

I Planning System

Resource Planning

Yard Planning

Ship Planning

Rail Planning

l Operation System

integrated Monitoring & Control

Gate/Yard/Ship Operation

EDV/IP Service

SCADA

Management System

Billing

Statistics & Analysis

PMS/Inventory/Container Repair
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2.2.2 S/W Diagram

Catos-Port Simulator

|

Port Simulation System

[ I I I 1
- Traffic path Simulation Data N .
Terminal definition definition E Generation Integrated Si & Analysis
[ Berth/Gate/Yard I I I I N . . I I
Information Input palh Access Main DB Planning Simuiation Berth/Gate/Yard
Vessel

Vessel Pattern IL Change Path I

Gate infout Data I LOperatmg Simulation

I

[ Truck Pattern I | Line direction
]
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Yard inventory
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[ 2.3.1 Targets and Critical Success Factor E
i

Targets

improve yard, gate, yard utilization

« Make a plan for optimal work sequence

»  Reduce truck turnaround times

- Improve QC, YC productivity

«  Minimize the number of equipment shifting

Critical Success Factors

Acquire a accurate terminal information
«  Simulate with real operating system

«  Mimic a real equipment operation

« Use the working planning database planned
by real planning system

+  Evaluation of the given terminal Layout

«  Evaluation of the given ship planning data
<  Evaluation of the given Yard planning data
+  Evaluation of the equipment assignment

+  Evaluation of the yard assignment

Copyright 2001 Total Soft Bank Ltd., All Rights Reserved

[2.3.3 Target Terminal Definition

»  Block Define

«  Gate Define

»  Berth Define

«  Equipment Define

«  Fixed Building, Facilities Define
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( 2.3.4 Trarfic Pan_Definition |

+  Traffic route definition by user

. Block, berth, gate layout information

. Path input / output point generation by system
. Path modification

- Fixed Building, Facilities Define

PR T ]

pmae Jos
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[ 2.3.5 Simulation data generation E

. Connection with operation system database
. Gate in/out container list
«  Ship discharging/loading list

. Yard inventory container list

o _.“_5.". )

| Vessel Pattern E [ Truck Patten __} [ Dwell Time
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[2. 3.6 3D integrated simulation

. integrated Simulation logic impl itation

. Real time 3D visual & sound DB Processing
. Berth, Yard, Gate operation visualization

. i t operation )
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. Allow users to simulate several work scenarios

. Help planners find the optimal quay crane  sequence
. Avoid quay crane confliction

. Determine the optimal work scenario
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[ 2.3.8 Evaluation of the given ship planning data

. improve quay crane utilization

. Reduce vessel turnaround times

. Check re-handling container and irregular stowage
. Minimize the number of yard equipment shifting

. Minimize the number of quay crane shifting

201 GSTUA314966 GD 42V0 76
902 DILU4129409 OO 4270 26-
faa3
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[ 2.3.9 Evaluation of the given Yard planning data

. Allow users to simulate several work scenarios

. Improve yard crane productivity

. Reduce yard tractor and trailer turnaround times

. Minimize the number of yard equipment shifting

. Assist yard pl. s with the optimization of the all
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[ 2.3.10 Evaluation of the equipment assignment
e

. Minimize equipment movement
. Reduce dispatcher workload

. Increase utilization of resources
. Improve terminal efficiency

. Reduce equipment idle time

P v-mu.«;

§ Mty B arvee
- .
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. improve fayout utilization
. Optimize traffic flow

. Reduce truck turnaround times traffic
congestion on the yard
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[ 2.3.12 Evaluation of the yard assignment

. Optimize position ig t
. Minimize trailer turnaround times
. Improve yard density

=y ATy : % ﬁ
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2.3.13 Statistics & Analysis

Report File
Statistics Display

SRR ¢ T FATaTe W A VT 1oL - Vo R ) VT [~ Eeeimiionion |

Facilities Equipments

Trailer/Ship
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Real KLINE Ohi Terminal 3D VR Port Simulator
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3.1.1 Structure of the integrated simulation of OHI terminal E

| oHI Ship planning Data 2
Ol ip planning Data

OHI Yard planning Data 2
OHI Yard planning Data 1

OHI Berth planning Data 2
OHI Berth planning Data 1

Planning with
re-configured
parameters

G

\ 4 A 4 \ A
Database System

CATOS-PORT Simulator
(Planning & Operating Simulation)

OHI Terminal Data Equipment Statistics

Input
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Input Data for Facilities of OQHI terminal

Max Out Gate

Length 660m
Berth
Max Berth 2
Max In Gate
Gate

Max Biock

Container
Handling
Equipment
Max FL

SRR
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[3. 1.3 Input Data for Traffic Path of OHI terminal

{ Ty & Wain

Fram

Fath Patate
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3.2.1 Result of Initial Planning Data #1

Analysis of Result # 1 ]

S |y | g o W e | o
GC1 397 139 539 24.863 163
GC2 427 142 569 23.33 166
GC3 353 130 483 28.73 169

3.2.2 Revised Planning Data #2

[ GC2 Work Time 'Dela‘y !

[ Planning with re-configured this pzfra_r_nelef; !

v

[ change GC1, GC2, GC3 Planning data |
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s g | Work |Wait Tmel Total | Handing IHandling
(min) | (min) | Work |Number/h| CNTR 3
GC1 346 129 475 27.77 160 | RevisedPlanning datawz i
Gc2 | asi 12 463 | 27.51 161
Gea | ass 123 508 | 27.58 177

prom.sonwuni,«

[ 3.3.1 Planning & Operating - 3D VR Microscopic Simulation and Evaluation E

« In-gate working process evaluation

» Yard working process evaluation

+ RS working process evaluation

« FL working process evaluation

« Out-gate working process evaluation

» Discharging-quay side working process evaluation
« Discharging-yard side working process evaluation
» Loading-Yard side working process evaluation

+ Loading-quay side working process evaluation

+  Gate Monitoring

» Yard Monitoring

« Berth Monitoring
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Benefits

Balance workload

Find optimal operation parameters

Find optimal planning parameters

Reduce traffic congestion

Avoid job confliction

Increase yard utilization

Increase equipment utilization
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The highest Competitiveness

« Productivity Improvement

* Save Costs

* Customers Satisfaction by High
uali Service
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