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CAPS – SCUSY Exercise

Greenfield terminal
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16 June 2009

Planning of greenfield terminals

• Example

quay length: 1.350 m

depth: 15 m

share of transhipment: 44%

shortsea 1%

share of 40‘ containers: 60%

peak month: february (115%)

vessel types: jumbo and medium (main vessels), feeder

modal split rail:gate 45:55

housekeeping movements: 3% of throughput

import/export 50/50

TOC 2009                              (C) ISL, 2009
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Standard vessel types

Jumbo Medium

Feeder

• Main vessels

• Feeder vessels (transhipment plus shortsea)

A J1800

B J2200

A M550

B M900

C M1200

A F190

B F250

TOC 2009                              (C) ISL, 2009
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Standard vessel types: main vessels 

• main vessels

Jumbo

Medium

TOC 2009                              (C) ISL, 2009
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Standard vessel types: main vessels II

• Jumbo vessels have to be handled with first priority, vessels of

type Medium with second priority

• Jumbo vessels have a maximum waiting time of two hours;

Medium vessels do not wait longer than four hours

TOC 2009                              (C) ISL, 2009
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16 June 2009

Calculation of vessel subclass probability

80% probability of subclass A  8 from 10 Jumbos are from subclass A

Exercise : 
Type / subclass % of 

throughput

handled boxes

Jumbo A 10 % 1,800

Jumbo B 60% 2,200

Medium A 5 % 550

Medium B 5% 900

Medium C 20% 1,200

TOC 2009                              (C) ISL, 2009
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16 June 2009

Calculation of vessel subclass probability

80% probability of subclass A  8 from 10 Jumbos are from subclass A

Exercise : 
Type / subclass % of 

throughput

handled boxes

Jumbo A 10 % 1,800

Jumbo B 60% 2,200

Medium A 5 % 550

Medium B 5% 900

Medium C 20% 1,200

Type / 

subclass

throughput of 

type/subclass

no. 

arrivals

subclass 

probability

Jumbo A 100,000

Jumbo B

Medium A

Medium B

Medium C

Calculation: Suppose 1 mio boxes throughput

TOC 2009                              (C) ISL, 2009
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16 June 2009

Calculation of vessel subclass probability

80% probability of subclass A  8 from 10 Jumbos are from subclass A

Exercise : 
Type / subclass % of 

throughput

handled boxes

Jumbo A 10 % 1,800

Jumbo B 60% 2,200

Medium A 5 % 550

Medium B 5% 900

Medium C 20% 1,200

Type / 

subclass

throughput of 

type/subclass

no. 

arrivals

subclass 

probability

Jumbo A 100,000 55.55

Jumbo B

Medium A

Medium B

Medium C

Calculation: Suppose 1 mio boxes throughput

TOC 2009                              (C) ISL, 2009
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16 June 2009

Calculation of vessel subclass probability

80% probability of subclass A  8 from 10 Jumbos are from subclass A

Exercise : 
Type / subclass % of 

throughput

handled boxes

Jumbo A 10 % 1,800

Jumbo B 60% 2,200

Medium A 5 % 550

Medium B 5% 900

Medium C 20% 1,200

Type / 

subclass

throughput of 

type/subclass

no. 

arrivals

subclass 

probability

Jumbo A 100,000 55.55 16.9

Jumbo B 600,000 272,72

Medium A

Medium B

Medium C

Calculation: Suppose 1 mio boxes throughput

TOC 2009                              (C) ISL, 2009
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16 June 2009

Calculation of vessel subclass probability

80% probability of subclass A  8 from 10 Jumbos are from subclass A

Exercise : 
Type / subclass % of 

throughput

handled boxes

Jumbo A 10 % 1,800

Jumbo B 60% 2,200

Medium A 5 % 550

Medium B 5% 900

Medium C 20% 1,200

Type / 

subclass

throughput of 

type/subclass

no. 

arrivals

subclass 

probability

Jumbo A 100,000 55.55 16.9

Jumbo B 600,000 272,72 83.1

Medium A 50,000 90,90 29.0

Medium B 50,000 55,56 17.7

Medium C 200,000 166,67 53.2

Calculation: Suppose 1 mio boxes throughput

TOC 2009                              (C) ISL, 2009
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16 June 2009

Standard vessel types: feeder vessels

• feeder vessels

Feeder

• Feeder vessels have lowest priority and longest waiting

time (eight hours are acceptable)

TOC 2009                              (C) ISL, 2009
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Throughput distribution
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20%
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100%
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months
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Throughput distribution

• There is no special distribution over the weekdays!

TOC 2009                              (C) ISL, 2009
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Container mix

• reefer boxes: 7% 4 3

• mty boxes: 12% 15 15

• oversize: 1% 4 4

• hazardous 1% 5 5

• standard 79% 4 4

dwell time (days)

import export
share

TOC 2009                              (C) ISL, 2009
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Case study – simulation procedure

step 1

Determination of the maximum possible 

throughput under optimal conditions for the 

quay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 2

Determination of the quay crane requirement:

- basis: maximum throughput from step 1

- no. of STS cranes limited

- allocation of STS cranes to quay sections

- definition of crane ranges

- no. of slots still unlimited

step 3

Determination of the slot requirement:

- basis: maximum throughput from step 1 

no. of cranes from step 2

- approaching to slot requirement

TOC 2009                              (C) ISL, 2009
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Case study – simulation procedure

step 1

Determination of the maximum possible 

throughput under optimal conditions for the 

quay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 2

Determination of the quay crane requirement:

- basis: maximum throughput from step 1

- no. of STS cranes limited

- allocation of STS cranes to quay sections

- definition of crane ranges

- no. of slots still unlimited

step 3

Determination of the slot requirement:

- basis: maximum throughput from step 1 

no. of cranes from step 2

- approaching to slot requirement

TOC 2009                              (C) ISL, 2009
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Layout

TOC 2009                              (C) ISL, 2009
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STS-Cranes

TOC 2009                              (C) ISL, 2009
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Throughput

TOC 2009                              (C) ISL, 2009
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Container-Mix

TOC 2009                              (C) ISL, 2009
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Vessel types - Jumbo

TOC 2009                              (C) ISL, 2009
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Vessel types - Medium

TOC 2009                              (C) ISL, 2009
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Vessel types - Feeder

TOC 2009                              (C) ISL, 2009
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Stacking areas

TOC 2009                              (C) ISL, 2009
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Dwell times

TOC 2009                              (C) ISL, 2009
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Yearly distribution

TOC 2009                              (C) ISL, 2009
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Generation

TOC 2009                              (C) ISL, 2009
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Vessel schedule

TOC 2009                              (C) ISL, 2009
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Result, page1
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Result, page2

 STEP 3
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Result, page3
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Result, page4
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Result, page5

?
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Result, page6

 STEP 3
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Result, page7

 STEP 3
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Result, page8
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Case study – simulation procedure

step 1

Determination of the maximum possible 

throughput under optimal conditions for the 

quay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 2

Determination of the quay crane requirement:

- basis: maximum throughput from step 1

- no. of STS cranes limited

- allocation of STS cranes to quay sections

- definition of crane ranges

- no. of slots still unlimited

step 3

Determination of the slot requirement:

- basis: maximum throughput from step 1 

no. of cranes from step 2

- approaching to slot requirement
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STS Definition, 12 cranes
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Throughput, 12 cranes
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STS utlisation, 12 cranes
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STS Definition, 11 cranes
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Throughput, 11 cranes
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STS utlisation, 12 cranes
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Case study – simulation procedure

step 1

Determination of the maximum possible 

throughput under optimal conditions for the 

quay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 2

Determination of the quay crane requirement:

- basis: maximum throughput from step 1

- no. of STS cranes limited

- allocation of STS cranes to quay sections

- definition of crane ranges

- no. of slots still unlimited

step 3

Determination of the slot requirement:

- basis: maximum throughput from step 1 

no. of cranes from step 2

- approaching to slot requirement
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Result, page2
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Result, page6
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Result, page7

80%
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CAPS  SCUSY

CAPS

• throughput capacity: 1.500.000 TEU

• no. of required STS cranes: 12

• required stacking capacity: standard: 17.000 TEU

reefer: 1.350 TEU

MTYs: 7.300 TEU

SCUSY

layout design for different stacking systems, e. g.

- straddle carrier

- RTG operation

- RMG operation

resp. combination of different stacking systems
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Layout: Straddle carrier operation

administration

In gate/

Out gate

railway operation

service

area ext. 

trucks

32 rows

16 slots/row

32 rows

13 slots/row

32 rows

13 slots/row

• standard:  32 rows * 16 slots/row * 8 blocks  4.096 GS

32 rows * 13 slots/row * 15 blocks  6.240 GS

10.340 GS * 2-high = 20.680 TEU

MTY depot

reefers

• reefers:     32 rows * 4 slots/row * 6 blocks     768 GS * 2-high = 1.536 TEU

• MTYs: 26 rows * 45 slots/row * 2 blocks   2.340 GS * 4-high = 9.360 TEU

TOC 2009                              (C) ISL, 2009



www.isl.org

info@isl.org

In
s
ti

tu
t

fü
r

S
e
e

v
e
rk

e
h

rs
w

ir
ts

c
h

a
ft

u
n

d
L

o
g

is
ti

k

In
s
ti

tu
te

o
f

S
h

ip
p

in
g

E
c
o

n
o

m
ic

s
a
n

d
L

o
g

is
ti

c
s

16 June 2009

administration

In gate/

Out gate

railway operation

6 rows

18 slots/row

MTY depot

reefers

• standard:  6 rows * 18 slots/row * 41 blocks  4.428 GS * 4-high = 17.712 TEU

• reefers:     6 rows * 18 slots/row * 4 blocks     432 GS * 4-high = 1.728 TEU

• MTYs: 26 rows * 45 slots/row * 2 blocks   2.340 GS * 4-high = 9.360 TEU
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Straddle carrier operation

RTG operation

Which of these operation systems is suitable to operate a 

maximum volume of 1.5 mill. TEU (productivity, costs)?
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JA1JB1 JB2

JB3 JB4 JB5

MA1

MB1

MC1

MC2

MC3 MC4

FA1

FA2

FA3

FA4

FB1

FB2

FA5

FA6

FA7

FB2

FA8

FB3

FB4

FB5

FA9

FA10

FA10

FA11

FA12

FB06 FB07

FA13

monday tuesday wednesday thursday friday saturday sunday
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ToDo

Rail / truck throughput

Copy devices from demo project

Run projects

Comparison
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Contact

Institut für Seeverkehrswirtschaft und Logistik
Institute of Shipping Economics and Logistics

Dr. Holger Schütt

Tel. +49/4 71/30 98 38-13

schuett@isl.org

t.i.m.e.Port II
Barkhausenstraße 2
27567 Bremerhaven
Germany
Fax +49/4 71/30 98 38-55

www.isl.org

Dr. Ing.

Information Logistics

Optimisation and Simulation
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