
CHESSCON
CAPACITY



OPTIMIZATION SOFTWARE FOR 
CONTAINER TERMINALS



CHESSCON CAPACITY

 determination of quay capacity

 analyzing stacking area‘s capacity

 evaluation of required STS cranes

 vessel plan based on various vesseltypes



CHESSCON CAPACITY

 Fast and easy way to plan a greenfield 
terminal or to evaluate expansion plans  

DETERMINE YOUR QUAY 
AND YARD CAPACITY



TERMINAL CAPACITY

 1,500 m quay length
 24/7 operation

 Average vessel length 330 m (incl. safety distance)
 Average throughput per vessel 2,300 TEU
 Average service time 24 h

  Theoretical capacity
(1,500 / 330) * 365 *2,300 TEU  ~  3.8 MTEU pa ????

 Static view is insufficient

 Simulation is recommended



CAPACITY PLANNING

What‘s the impact of vessel‘s accuracy Terminal capacity: 
2,85 MTEU pa

How will the result differ, 
if vessel mix changes?

What will be the result if QC‘s productivity 
decreases from 30 to 27 moves/h?



CAPACITY PLANNING FOR CONTAINER TERMINALS

TARGETS
 Where is the bottleneck of the terminal? Quay or stacking area? 
 With how much throughput does a terminal cope with the existing capacity? 

QUAY EVALUATION
 Is there sufficient quay length to operate a given container volume? 
 What is the utilization of the quay? 
 What is the number of quay cranes required to handle the container volume? 

AREA EVALUATION
 Is there a sufficient number of stacking slots?
 What is the utilization of the stacking area?



MAIN MODULES OF CAPACITY

INPUT DATA SIMULATION / 
ANIMATION

OUTPUT DATA

ANALYSIS OF THE BOTTLENECKS AND DEFINITION OF NEW SCENARIOS FOR IMPROVEMENT

Quay layout
Yard data
 Number of slots
 Dwell times

Strategies
 Yearly throughput
 Time variation curve
 Vessel types
 Vessel arrivals
 STS cranes

Vessels
 Operation times
 Waiting times

Quay
 Utilization
 Number of STS cranes

Area
 Utilization
 Overrun of capacity



SIMULATION TIME

 1 year

SIMULATION

 single runs for configuration check

 several runs for evaluation

SAVING OF SIMULATION RESULTS

 average data over all simulation runs

 if necessary data of each single run

CAPACITY SIMULATION



ANIMATION

 3D animation of the quay

 Animation of the area utilization

 Online animation during simulation

 Supplementary animation for fault analysis
 The last simulation run is recorded as a “film” which can be turned back and forward

 Adaptation of the animation speed according to the requirements

 Zoom and sight onto the terminal from various perspectives



ANIMATION
Arriving vessels

Medium size vessels in operation
Container stacking area

Jumbo vessel in opration

Utilization of stacking areas



SIMULATION RESULT EVALUATION

QUAY EVALUATION
 quay utilization – maximum and average
 crane requirement – maximum and average

VESSEL EVALUATION
 berthing times - maximum and average for any vessel type
 waiting times - maximum and average for any vessel type
 „rejected “ vessels – waiting time over maximum
 crane performance - minimum, maximum and average

STACKING AREA EVALUATION 
 evaluation of the area utilization regarding to capacity overrun 

as well as maximum utilisation overrun 



TOTAL EVALUATION – SEASIDE OPERATION

Aim: decrease these numbers

simulated container volume

Vessel type evaluation:
- Operation time
- waiting time
- container volume
- Quay crane performance

Share of waiting and „rejected“ vessels



TOTAL EVALUATION – STORAGE AREA 
(YARD AND QUAY)

almost 100% =
overrun of stack

Quay evaluation

area evaluation

vessel schedule

throughput distribution



TOTAL EVALUATION – UTILIZATION OF STS CRANES

average number of cranes
working simultaneously



AREA EVALUATION

per week

per day

area utilization during
simulation

area occupancy and 
slot requirement

slot capacity overrun
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