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2N~ Planning of greenfield terminals
o .=
o O
o)
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c O « Example
> C
= ®©
n
gt
8 & quay length: 1.350 m import/export 50/50
+ O depth: 15m Il
= O < >
7 o
n
E LL v
_E"’ ? ® share of transhipment: 44%
T o ® shortsea 1%
o = ® share of 40° containers: 60%
o < ® peak month: february (115%)
n HU_) ® vessel types: jumbo and medium (main vessels), feeder
= O ® modal split rail:gate 45:55
o ® housekeeping movements: 3% of throughput
= =
n o
= =




Standard vessel types

 Main vessels

@ J1800 @ M550
J2200 e M900
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Standard vessel types: main vessels

e main vessels

e ‘ length width draught‘ handled [movesihr|cranesfvessel | docking time [hr] security % of
[m] [m] [m] hoxes aver. aver, arrival | departure | distance [m] [throughput
J1800 250300 3540 14715 1800 27 4,50 1,00 1,00 30,00 10,00%
J2200 280320 3540 14715 2200 28 4,50 1,00 1,00 30,00 60,00%
T ‘ length width |draught| handled |moves/hr|cranesivessel| docking time [hi] security % of
[m] [m] [m] hoxes aver. aver. arrival | departure | distance [m] [throughput
Ma50 2504310 32738 12,5112,5 550 20,5 3,00 1,00 1,00 30,00 5,00%
900 2504310 32738 12,5112,5 900 20,5 3,00 1,00 1,00 30,00 5,00%
M1200 280310 32/38 12,5/12,5 1200 22,5 3,67 1,00 1,00 30,00 20,00%
16 June 2009 TOC 2009 (C) ISL, 2009




—JJ
Standard vessel types: main vessels |l !/LSJ_/:

« 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

Institute of Shipping Economics and Logistics
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Calculation of vessel subclass probability

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

Type / subclass % of handled boxes
Exercise : throughput
Jumbo A 10 % 1,800
Jumbo B 60% 2,200
Medium A 5 % 550
Medium B 5% 900
Medium C 20% 1,200
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Calculation of vessel subclass probability

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

Type / subclass % of handled boxes
Exercise :
Jumbo A 1,800
Jumbo B 2,200
Medium A b % 550
Medium B / 5% 900
Medium C /[ 20% 1,200

Calculation: Suppos rgughput
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Type/ tht of no. subclass
subclass typg/supclass arrivals probability
Jumbo A 100,000
Jumbo B
Medium A
Medium B
Medium C
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Calculation of vessel subclass probability

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

Type / subclass % of handled boxes
Exercise : throughput
Jumbo A 10 % 1,800
Jumbo B 60% 2200
Medium A 5% /550
Medium B 5% / 900
Medium C 20% / 1,200

Calculation: Suppose 1 mio boxes throughput

Type / throughput of no. subclass
subclass type/subclass arriva probability
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Jumbo A 100,000 —» 55.55

Jumbo B
Medium A
Medium B
Medium C
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Calculation of vessel subclass probability

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

Type / subclass % of handled boxes
Exercise : throughput
Jumbo A 10 % 1,800
Jumbo B 60% 2,200
Medium A 5 % 550
Medium B 5% 900
Medium C 20% 1,200

Calculation: Suppose 1 mio boxes throughput
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Type/ throughput of subclass
subclass type/subclass probability
Jumbo A 100,000 —p 16.9
Jumbo B 600,000 =
Medium A
Medium B
Medium C
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% I Calculation of vessel subclass probability

S

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

S T

3 © Type / subclass % of handled boxes

T 0 Exercise : throughput

——

O < Jumbo A 10 % 1,800

b

£ 8 Jumbo B 60% 2,200

= u?j Medium A 5 % 550

% = Medium B 5% 900

= = Medium C 20% 1,200

0 o

> 2 : :

= ﬁ Calculation: Suppose 1 mio boxes throughput

)

5 ©

o Type / throughput of no. subclass

3 3 subclass type/subclass arrivals probability

T Jumbo A 100,000 55.55 16.9

cC C

- - 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
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Standard vessel types: feeder vessels

» feeder vessels

length width | draught| handled |moves/hr|cranesivessel| docking time [hr] | security % of
type [m] [m] [m] hoxes aver. aver. arrival | departure | distance [m] [throughput
F190 80/120 1718 67 190 14,33 1,50 1,00 0,50 15,00 60%
F250 110/150 1718 67 250 14,33 1,50 1,00 0,50 15,00 40,00%

* Feeder vessels have lowest priority and longest waiting
time (eight hours are acceptable)

16 June 2009 TOC 2009 (C) ISL, 2009




Throughput distribution

Throughput distribution

120%}1 =Ty,

100% 1+~ 13836 15606
9650 o 9556 % ﬂ
| T T
60% 1] ]
40% {1 NimiE
20% {1 1T
0% 5 17
S 3 3
CoLs % % S 2 = 3
332838 3 g percentage
months a
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* There is no special distribution over the weekdays!
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Container mix

share dwell time (days)
import  export
* reefer boxes: 7% 4 3
* mty boxes: 12% 15 15
e oversize: 1% 4 4
» hazardous 1% 5 5
 standard 79% 4 4
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X —J
g % Case study — simulation procedure !/;sJ_/:
o O
-1 O
= ; Determination of the maximum possible
> S throughput under optimal conditions for the
e Step 1 > quay, i.e.
S é - no. of STS cranes unlimited
2 S - no. of slots unlimited
= O
n O
% "'; Determination of the quay crane requirement:
x C - basis: maximum throughput from step 1
s 5 ‘ - no. of STS cranes limited
O % SUED ] - allocation of STS cranes to quay sections
U_) — - definition of crane ranges
=l - no. of slots still unlimited
ERE
n o
£ c
Determination of the slot requirement:
3 - - basis: maximum throughput from step 1
SUED ] no. of cranes from step 2
- approaching to slot requirement

www.isl.org
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—JJ
Case study — simulation procedure !/;sJ_/:

Determination of the maximum possible
throughput under optimal conditions for the
quay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 1

\ 4

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

\ 4

step 2
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Determination of the slot requirement:
- basis: maximum throughput from step 1
no. of cranes from step 2
- approaching to slot requirement

A 4

step 3
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* Caps: New_exl_muster - {C: Programmet caps' configiNew_exl _muster.cap)
File Input Simulation Qotput  Window  Help

‘IEI EH = ‘ ; ‘@@@W‘@‘E@‘%Eml‘F:u_u-.1|:|..-'1|:|

| Configuration [EeETE=E T | 5T5 |::r.E|r'|Ee:5:|

Project
Quay definition
¥essel types
Container flow
Yessel schedule

Yard definition

Apply and close

Apply
Cancel
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STS-Cranes !/s

“ Caps: New_exl_muster - (C:Programme’,.caps'configiMew_exl _muskter.cap) - |EI|£|

= 5 o || T

File Input Simulation Oukput Window  Help

eesm|E|lcoes e BEnE
Quay definition. 575 cranes |

Project Ship to shore crane cla

|H un 10410 ‘

Ship to shore cranes

Quay definition | | Mame movesshr | no. M ame Left Right kuli | STSC-Clasz

Yessel bypes Gc mnax 1 default 0 1350 yes 0O
Container flow »e bdd v |
¥essel schedule

Yard definition

Apply and close

Apply
Cancel

Add class  Delete class Clone Delete  Clear  Sort
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Throughput

+° Caps: Mew_exl_muster - {C:" Programme’,caps’ configiNew_exl must o ﬂ

File Input Simulation Qoktput  Window  Help

B EH = | 5 ¢ BnE =50 RS | Fun oo
Distribution l Container mi:-:]

Project ) i )
Quay definition Distribution of the throughput [25]
¥Yessel bypes Main ships
Container flow Share of main vessel throughput Feeder traffic

Yessel schedule JEATIE TEU 862718 TEU

-3.|:| LS : —'I:I' T JE8136 TEU
Yard definition = = flleclum = = Jumés |EE Feeder |EEFeeder

Apply and close 1600533,53 TEU
Apply 440162 TEU & A 17e0es TEL ieoes Teu A A so0z TEU
Cancel
_Transhipment: | |44
Deepsea shipping: | Deepsea diection [s0
Lala]
Impart direction IF — li
Import direction El:l Container
storage area
440162 TELl"' T 0oz TEU
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Container-Mix

“ Caps: New_exl_muster - {C:' Programmet.caps’,configiNew_exl muster.cap - |EI|5|

|= = o

File Input Simulation Qutput  Window  Help
- A=
Distribution ~ Container mi:-:I

|F|un 10410 ‘

Project
Quay definition —Container mix [%]
vessel bypes MName | Prabatilty | Size 1 | Size 2 i |

Container Hov [} Standard 79.00% 1.00740,0%) 2.00 [B0,0%) [0.0%]

vessel cchedule B ecfer 7.00% 1,00 [40,0%) 2,00 [E0,0%) 2,25 [0,0%)

N -y 12,00% 1,00 [40,0%) 2,00 (50.0%] 2,25 [0,0%)

Yard definition oversize 1,00% 1,00 [40,0%) 2,00 [50.0%) 2,25 [0.0%)

e e = hazardous 1,00% 1,00 [40,0%) 2,00 [E0,0%) 2,25 [0,0%)
Apply
Cancel

Addrype  Delete type  Clear all

Cal
il TEL Prabability

Mame |Standard Size 1 |1,un |4n,nn
Probabiity  |79.00 Size 2 |2.00 |E0.00
Size 3 [2.25 |0.00
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Vessel types - Jumbo

X O

- O

0 =

o .2

o O

—l 3 “ Caps: New_exl _muster - {C:"Programme’ capshconfighMew_exl muster.cap) - |I:I|£|
@) = File Input Simulation Quktput  Window  Help

C m

Bl cfcuE|coes o aaE s n NI oo
5 g ]

c © Froject ~Ship type “olurne [TEU]- Ire DUt Dacking times [min]———
8 - Quay definition I Jurnbio Mediuml Feeder I mirn IEEED arival IE;D

= 8 Yessel bipes Subclass enp [2660 T - —

; o) Container flow I . B | C | D | E | L ISDEEI Y

nh O Vessel schedule B3 83be  00%  00% 00 gcunty distance [mj———
<L S Subclass probability av  |2880,00 T

c |16.:30 e X ~

O O Friarity [1=top} Crane

X C Apply and close “Lenath Il I‘I v default

- = Apply ength [m]

g % Cancel i IEED —Cranes per vessel

(D) E ma:-:|3|:":| it I*LDU

)

n D ~width [r] exp [4.50

- 5 min |35 max |5.00

)}

“— ma:-:|4|:| av |4,5EI

; ; —Diraught [m} —LCrane perfformance [moves/hif—— —[uay segment

= = min [14.00 min [25.00 ¥ Quap &

2 2 max [15.00 exp [27.00

—Max. waiting time [hoursl————— IOQ=E: IEE'DD
|2 a  |27.00
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Vessel types - Medium

“ Caps: New_exl_muster - {C: Programmet caps',configiNew_exl _muster.cap)

File Input Simulation

‘ H EH = Em

|Hur'| 10410

Configuration

Project

Quay definition

¥essel types
Container flow
¥essel schedule

Yard definition

Apply and close

Apply
Cancel

Cutput  Window  Help
Blooes e eaaE == T
—Ship type —Waolume [TEL] - Ine0ut——— ocking times [rinf—————————
Jurnbo ”m Feeder | rriiFy IEBEI arirval IED—
Subclazs Exp IEEU departure IED—
IE 1;.E.-z| 53II:32| ,;El;,zl ,;,F.;,zl mas |1EIBI:I —Secuty distance [ml————
Subclass probabilty av  [B80.00 |30
IEE'DD —Priarity [1=top] —LCrane
~Length [m] |2 default
mir IEED —Cranes per vessel
maw [310 min |2.00
~wicth [ro] exp |3.00
min |32 max |4.00
mia |38 av 300
—[Crraught [m] —Crane perfarmance [moves b ~Quay segrment
min |12.50 min [18.50 Quay &
max |12.50 exp [20.50
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av |2I15IZI
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c ard definition IEE a0
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~ C Apply and close prp— |3 [w] default
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Stacking areas

“ Caps: New_exl_muster - {C:%Programme’.caps',config'Mew_exl _muskter.cap - | Ellﬂ
File Input Simulation Cutput  Wwindow Help

sdsm|E|coes | o enErem TN |
Stacking freas | Dl timesl
Project
Quay definition Stacking area Capacit Utilization | Crtr twpes Wame Istandard
Yessel bypes || ztandard OTEU 20,05 ;
. - resfer 0TEU a00% 1 Total capaciy |0 IEd
Container flow o
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Yessel schedule . =
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Yard definition B hazardous 0TEU 80.0% 1 [ reeter
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Apply and close [ oversize
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Dwell times

“ Caps: New_exl_muster - {C:\Programme' caps' configiMew_ex1_muster.cap) - |I:I|5|
File Inpuk Simulation ©otput  Window  Help
pRsaz0oes e onE=sn | NI -
Stacking Areas Dwellimes |
Project
Quay definition Container bpe Trang. av | Gate av Rail av Transhipment i Exp. —
v It Standard 4.0/4.0 40/40 40/4.0
| e 40/30  40/30  40/30 mgot [200 400 500
Container flow ity 1507150 150/150 15074150 E wport |3f|:||:| |4,|:||:| IE,EII:I
v | schedul ovelsize 40/4.0 40/40 40/4.0
eese SNEClE | hazardous 50/50 50/50 50750 Gate

Y ard definition
o Import [2.00  [400 500

Evpot [300  [400 500

Apply and close

Apply
Cancel R ail

Import |3.00 |4.00 f5.00
Export [3.00 |4.00 f5.00
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X O
.; .9 . . . !/sjﬂ
2N Yearly distribution 4]
o .=
o O
i o) “ Caps: New_exl_muster - (CProgramme’, caps’,config’New_exl_muster.cap - |EI|£|
o — E File Input Simulation  Cutput  Window  Help - |5’ |5|
S 2 5w [ i
- % J B EH = @H G @ @ i ‘ @‘ ‘ Finished ‘ Fun 1010
S TEU DeepseasShortzea  55.0% S 1.0%  Transhipment 44,0% Totals
c 0N Project imp Exp botal inp Exp tokal imp Exp botal
e L_J . Jumbo 285743 286743 577486 1154597 115497 230994 404240 404240 08450
O = Quay definition Medium 123510 123510 247020 49404 49404 95805 172914 172914 345528
n ¥essel bypes Feeder 7430 7490 14930 164775 164775 329555 172268 172268 344535
+~ O
= (- Ereriss e (T Total 419743 419743 | 5394386 329679 3296579 | 659358 749422 749422 | 1498843

@)
% O Yessel schedule | pain | Block Wiew | I Diistributions |
= L Yard definition
% = t* Months [%] " Weeks [%]
Y C Apply and close | +(] |+1 1] |+2EI |+3EI |+4EI |+5EI |
CT) a Apply Jan 90,10 1 1000 1000 1000 1000 1000 1000

Feb 1150 2 1000 1000 1000 1000 1000 1000
> O Cancel
Q E b ar 1100 K] 1000 1000 1000 1000 1000 1000
Q ) Apr 1000 4 1000 1000 1000 1000 1000
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— e} Jull 95,0 7 1000 1000 1000 1000 1000
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o 2 Sep 1000 3 1000 1000 1000 1000 1000
- = Oct 30,0 10 00,0 1000 1000 1000 0 1000 Feset |
2 2 Mow  [90.0 B, 100, 0%
—_ = Cec 1100 Reset |
B, 100, 0%
a
Jan Feb b ar Apr b & Jun Jul Aug Sep Ot Mo Dec
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Generation

 Generate Schedule -0 x|

Yearly Throughput |1 R000o0 TELI

—wieekday distibution of veszel arival
bMaon | Tue |Wed | Thu | Fri | Sat | Sum | av./da per week, | peEr year |
Feeder 1429 1429 1429 (1429 1429 1429 19.73 1026
kedium 1423 1429 1429 1423 1429 1423 1429 nE2 435 226
Jumbo 1429 1423 1429 14259 14,23 1423 1429 0,65 4 56 237
hormalize I

Set fixed day time [

k. I Cancel
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7))
- O
Za- \/essel schedule
o .=
o O
— O “ Caps: New_exl_muster - {C:"Programme’,caps’ config’New_ex1_muster.cap) - [ResultBrowser] - |E||i|
— File Input Sirdlakion  COubpob Window  Help =
@)
c © pEcsm|E coes ¢zl == o I |- |
C - -
= CU TEU Deepsea/Shortsea  55.0% [ 1,0%  Transhipment 44,0% Totals Yessels
C'.: Project imp axp total imp exp bokal imp ep tokal
cs m " Jumbo 288743 258743 577480 115497 115497 230994 404240 404240 05480 237
- O Quay definition Medium 123510 123510 247020 49404 43404 93305 172914 172914 345825 226
O n— ¥essel bypes Feeder 7490 7490 14930 164778 164778 329555 172268 172268 344535 1026
- Total 419743 419743 | 5394586 329679 329679 | 659355 T4z 749422 | 1498843 1489
(7)) E Container flow
= O Vessel schedule 115 | Block Wiew | Distributions |
= < Yard definition
; (@) || Mame | [ray | Type | Pria... | TEU | Cucle Iill Gereric Properties ||.i'mivaITime |
(7p) (&) Apply and close | | % Jumbo [4] 75 -7 Jumbio ) 1 2880 ance
b LU Apply W Jurnbo [4] 353 4 Jumnbo [4) 1 2880 ohce
e Cancel S Jurnbo (4] 508 1 Jumbofd) 1 2880 once volume [TEV] [0 _Ctupes |
o O &b Jumba (4] 746 21 Jumbofh) 1 2880 once
—E c &b Jumbo (4] 970 W Jumbold) T 2880 once Length [m] 0 StSC Perfor, [rwhr] |0.00
<5} o W Jumbo [A] 1138 a7 Jumbio ) 1 2880 ance “width [m] ] “Waiting time [howrs] [0
wF Jurbo (4] 1416 43 Jurnbo [4) 1 2830 once -
5 2 b Jumbo [4) 1732 B2 Jumbold) 1 2880 once Dreug 0.00 Priority [0
<5 e & Jurnbo 4] 1791 B4 Jumbo (&) 1 2880 once SISC Mumber i
m (f) W Jurnbo (4] 2063 K Jurmnbo [4) 1 2880 once
— W Jumbo [4] 2295 eia) Jumbio 4] 1 2880 once
_h (@) w Jurnbo [A] 2513 94 Juribio [A) 1 2880 once
E W Jumbo [4] 2800 106 Jumbo [A)] 1 2820 once
- 8 S Jurmbo (4] 2905 11 Jumbofd) 1 2880 once
= = W Jurnbo (4] 3165 121 Jumnbo [4) 1 2880 ohce
— W Jumbo [4] 3384 13 Jumbio 4] 1 2880 once
— & Jurmbn [4] 3671 142 Jumbno [A] 1 2880 once
(Vp] (Vp] W Jumbo (&) 3844 150 Juriba (&) 1 2880 ance
(e (e W Jumbo [4) 3977 155 Jumbn [A] 1 2880 once
- - W Jumbo [4] 4221 165 Jumbo [A] 1 2880 once
W Jumbo 4] 4415 173 Jumbo [A] 1 2880 once
waF Jurnbo [A] 4743 187 Jumba [A] 1 2880 ance
W Jurnbo (4] 4830 193 Jumbo [A) 1 2820 once
W Jumbo [&] BO7E 2 Jumbio ) 1 2880 ance LI
File.. Generate.. Addblank ship  Addrandom ship  Delete  Clear all
- WNWWMWWWWVWWHWMWMMMWM
Jan Feb M ar fpr bdap Jun Jul Aug Sep Oct Mo Dec
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X O
LS Result, pagel =7
(@) Jidls
o O
— O “ Caps: New_exl_muster - (C:',Programme’caps'configiNew_ex1_muster.cap) - [ResultBrowser] _|EI|£|
—O —I s File Input Simulation Output Window Help _|E|i|
c O B H e m @IHG@G‘WH@“E@ J%EIIDHHHUMDHD ‘
> % ‘ ||—1 2 3 4 5 & 7 & | Mo |CO\Programmetcapsisimsihew_sxl_musteripagel hitml |
= =l
[
@© 8 home prev next 1 [2] [3] [4] [5] [6] [7] [B] 24.10.2006 12:58
i 5 - ;
O é New exl muster - Result from 10 sunulation rung
L2
= 8 Total volume 0 TEU Total vohune pnchding rjected ships: 1500091.80 TEU
O
% O Feeder
E LL Humber EBerthing time Operation time W athing time TETT Container Ship to shore cranes
O D total waiting™ |rejected | av. mazx. av. max. av. (total) |av. (waiting) |mazx total ave |total max |av. max. [no. mowesthr
f E 1026.00] 30.20 11.00:08)22:22:30111.00:08|22:22:30 | 00:05:11 | 02:54:30  |07:59:5%( 336453 | 516.00 |210.27(322 | 1.51 14.33
O O 254% fl n34% &ﬂlﬁng without waiting time: 97 06%
> O \ 7
8 e Medmum
U) (-D HMumber EBerthing time Cperation time W aiting timne TET Contaiter Ship to shore cranes
— HC_) total  |watting™ |rejected |av. max. av., max. av. (total) |av. (watting) |masx. total ave |total meas | av. max. |no. movesir
E D) 22600 1.40 140 |12:5%:23(27:44:11 (125923 274411 | 00:00:40 | 01:46:55 |03:56:4% [1529 73| 2408 00 | 956 11| 1506| 342 21.58
= 0.62% 0.62% |Berthing without waiting tithe: 99 38%
o D
—
- - Tumbo
2 2 Humber Eerthing time Oiperation time W atting time TET Container Ship to shore cranes
- total  [waiting™ |rejected |av. A, av. TIa, av. (total) |av. (waiting) |mas. total avg |total mas | av. ma. |10, mowves/tr
237.000 0.00 000 |17:1%26(24:4819|17:19:26 | 24:48:19| 00:00:00 | 00:00:00 |00:00:00(3415 10(4276.00 |2134.44 | 2672 4.49 27.82
0.00% 0.002%%  |Berthing withowt waiting time: 100.00%
I Total I 712% I 067% | *excludes rejected ships
a
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Result, page2

= Caps: Mew_exl_ muster - {C Programme® caps'configiMew exl muster.cap) - [ResultErowse

E File Input Simulation ©utput  Window  Help
(o E| = = m|| R | Fu oo

pEsm|BlooeEs @

J | 1|_2 3 4 5 & ¥ & | More|C:iWProgrammetcapshsimsihew_exl_rmusterypagez . html
=
hotne prev nest [1] 2 [3] [4] [5]1[6] [7]1 [2] 24.10.2006 13:49
New ex]l muster - Result from 10 sumulation runs
Statistic
Cuay length Cuasy util o, of used StEC
anr. i k= b anr. Az,
1350m 21.59%% 95.15%% 4.92 19
Tard utlizaticon
Stack name TMEEITTIITL average OVEr Ccapacity over mazx. util below masx. utl
stamdard 0.00%% 0.00%% 0.00%% 0.00%% 0.00%%
reefer 0.00%% 0.00%% 0.00%%
bauind 0.00% 0.00% 0.00%%
OVErsize 0.00%% 0.00%% 0.00%%
harardous 0.00% 0.00%% 0.00%%
Ship distribution CQuay segment occupation Share of contamer sizes
avg IMon|Tue [Med|Thu [Fr |Sat |Sun || % Chaay A %o 20" |40 143
Feeder [270 (2584|262 |2.87|2.81(2.85|2.90| |Feeder | 100.0 Feeder [40.0|60.0(0.0
MMednm (060 (00 |0 7FF 106510500 600 62 | MMediwn | 100.0 Iedmm (40 0|60 0(0.0
Jumbe (081 (058|056 060|071 (062|067 | | Tumbo 1000 Jumbe  [(40.0|60.0|0.0
Throughput distribution
%% Jan Feb bfar Lpr blasr Jun Jul bug Sep Cct [MHow |[Dec
Feeder |91 62(11248|107. 929|102 88| 9948 [91.24 | 2498 (102839100 588250 |90.21|110.78
Medm |92 03114 3111049102 691003591 88| 23,12 (1071510537 |22 24 |82 70| 108.49
Jumbe |88 33115 02|113. 83| 97 69 | 104 1683 32103 74 (104 251053 18|93 35|85 04109 37
Total 026114 2211117310003 102 22|27 10 9% 30 | 105 92103 09|52 21|24 63| 10276
[~
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Result, page3

“ Caps: New_ex1_muster - (C:%Programme’,caps’.configiNew_exl_muster.cap) - [ResultBrowser]
w File Input Simulation Outpub  MWindow  Help

s REm |2 0065 | e|onE s mn) M oo |
|1 2 |_3 4 & B 7 8 | Maoe|C:\Programmeicapsisimsiiew_ex1_musteripage3.html
=
home prev nest [1][2] 3 [41[5] [6] [7] [8] 24.10.2006 12:58
New exl muster - Result from 10 simulation runs
Expectedireal allocation of StSC to vessel types
% 1 2 B 4 3 6
Jumbo 0.00 0.00 0.00 51.18 43.82 0.00
Ifedmm 0.00 548 4737 47.15 0.00 0.00
Feeder 49 58 a0.42 0.00 0.00 0.00 0.00
StSC Performance
min value |mazx value | Performance min | Performance ave | Performance mas
Jumbo 25.00 30.00 2518 2782 2990
Medivm| 18.50 24.50 1851 21.58 24.42
Feeder | 14.00 15.00 14.00 14.33 1489
=l
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Result, page4

“ Caps: New_exl_muster - {C:'Programme’,caps’configiNew_ex1_muster.cap) - [ResultBrowser]

w File Input  Simulation Oubpub  Swindow Help
pEsm|BE|00es | ¢|naEs s o TN

|F|un 10410

]|1 2 3|4 5 &8 7 8| MoreIC:\Programme\caps\sims\New_ex1_muster\page4.html

=
home prev next [1] [2] [3] 4 [5] [6][7] [8] 24.10.2006 12:58
New ex] muster - Result from 10 simulation runs
StSC Utilization
[ [added]
20,0
el |
el [ |
b [ |
=N
bl [ |
=R
o
10,0
[abs]
[acs]
StSC Utilization zoom
IDD D -
IIIIII- —y 1 1 1
] | L
15.0 [Qcs]
[ |
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X O
- O
2N Result, pageb
o .=
o O
_I O “ Caps: New_exl_muster - {C:%Programme’,caps'configiNew_ex1_muster.cap) - [ResultEBrowser ] O] x|
-O —I w File Input Simulation Cuotput  Window  Help 18] x|
B s ccm e 006s| e nnE o o) EEEEEE - |
D % [1 2 3 4 |_5 8 7 B8 | Mare|C:\Programmebcapshsimsihew_ex1_musteripageS.html |
4+ =
"(.E 0 home prev ezt [1] [2] [2] [415 [6] [7] [2] 24.10.2006 12:58
c O New exl muster - Result from 10 sumulation runs
(&) E T
ﬂ o sumultaneous utilization of StSC [%6 of tune] StSC total moves
. t (- no. of St3C Share of time Asradlability StsC | Moves
; (@] 0 9 20%% 9 20% default| 934523 80
(7)) (&) [ 0,
i LIJ 1 10.31%% 19.51%%
c 2 10.69% 30.19%
_g‘) ? 3 7.92% 38.11%
o= 4 9 54% 47 65%
g % 5 11.03% 58 69%
Qo — & 10.8%% 69.57%
(D) ﬁ 7 3.13% T7.70%
U) 2 6 30%% 34.00%%
e 9 5.03% £9.03%
_: O . (] . (i
Y (b} 10 4.02% 93.05%
"5 "5 11 2.83% 95 87%
=) e 12 1.82% 97.69%
35 e
cC cC 14 0.68% 99 40%,
- = 15 0.35% 99 76%%

16 0.17% 99 93%%

17 0.06%% 99 999 -

128 0.01% 100.00%%

P — —
=
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Result, page6

~ Caps: New_ex1_muster - (C:\Programmeh capst,confighNew_ex1_muster.cap) - [ResultBrowser] - |EI|£|
w File Input Simulation Output  indow  Help - |5’|£|

| & HE@‘J@IHG@@WH@“E@ I%EEHH‘HUMUHU ‘

I|l 2 3 4 5|5 7 & | Mae|C:\Programmeicapsisimsiiew_exl_musteripages .html |

home prev next [1] [2] [3] [4][5]6 [7] [8] 24.10.2006 12:58
New exl muster - Result from 10 simulation runs

standard vard utiization Calculated Values

000000 126000, 150000 17600.0 200000 | Tard occupation [TEU]

| Min | Av | Max

| 5052.00 | 11718.38 | 17846.00
|Given operational capacity; 80.00%

STEP 3 i

El]

60000 S000,0 10000,012000,0 140000 16000.0
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reefer yvard utihzation Calculated Values
[%0time] 7500 10000 12500 G000 17500 | Treta ) e e R
50.0 | Min | Av | Max
B0.0
0.0 | 41200 | 927.73 | 1534.00
:g'g |Given operational capacity; 80.00%
40.0
0.0
0.0
10 [TEU]
&00.0 @000 1000.0 1200.0 14000
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X U
= O
NS Result, page?
o .=
o O
-1 O “ Caps: New_ex1_muster - (C:\Programme',caps'configiNew_ex1_muster.cap) - [ResultBrowser] -|El|l]
) - 5 File Input Simulation Output Window Help _|5|3<_]
N cicum 2 00Gs/e (B E s s o S |
> G | [1 2 3 4 5 & |——_ 8 | More |C:\Programme’capsisims\New_ex1_muster\page?.html
_ 7
cs (n - =
& O home prev next [1] [2] [3] [4] [5] [6] 7 [8] 24.10.2006 13:49
8 = New exl muster - Result from 10 sumulation runs
+~ O
— I -
= C standard Yard Utilization
; o [%] HE maz Yalue per week [l avg Yalue per day
U) m 100.0 0.0
—
% o 80.0 o0
x C 0.0
L - — vu
L Q
> Q 0.0
8 : 0.0 .
- S
S (@) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
= 2
S S reefer Yard Utiization
) [%] HE maz Yalue per week [l avg ¥alue per day
e 100.0 0.0
" o
S 50.0 0.0

60.0 0.0

40.0 0.0

20.0 0.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
|
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Result, page8

“ Caps: New_ex1_muster - (C:Programme’,caps',configiNew_ex1_muster.cap) - [ResultBrowser]

F File Input Simulation Output  Window Help

[

B E S

OOGEH | @

2 5 o) I

IEN=0

‘Hun 1040

J|l 2 3 4 5 & 7|g| Moe|CProgrammetcapsisimsyNew_exl_musterypaged html

hotne prev next [1][2] [3][4] [5][6] [7] 8

New exl muster - Result from 10 sunulation runs

Bertline tunes

[%]
50,0

S0.0
70,0
60,0
S0.0
40,0
30,0

20,0

Hl Feeder
Bl Medium
Hl Jumbo

4,0 2.0 12.0 16.0 20.0 4.0 [hours]

10.0

Operation tunes

[%]
50,0

G0.0
70,0
60,0
0.0
40,0
30,0

20,0

Il reeder
Bl Medium
Hl Jumbo

4.0 a.0 1z.0 16.0 20,0 24.0 [hours]

10,0

24.10.2006 12:58
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—JJ
Case study — simulation procedure !/;sJ_/:

Determination of the maximum possible
throughput under optimal conditions for the
guay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 1

A 4

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

Y

step 2
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Determination of the slot requirement:
- basis: maximum throughput from step 1
no. of cranes from step 2
- approaching to slot requirement

A 4

step 3
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X U
.; O . . I ’sjﬂ
e STS Definition, 12 cranes =7 )
o .=
o O
1 O “ Caps: Mew_ex2_muster - {C:Programme’,caps'confighNew_ex? muster.cap) - [ResultBro - |I:I|£|
) — w File Input  Simulation  Qutpob  Window  Help _|5’|5|
c © ‘IEI EH = || | & G@@ﬁ“@“ﬁ@ H%ETID“HHL;MDHD ‘
o C
‘E (7)) Project Ship to ghore crane o Ship to shore cranes
e 2 Quay definition | | Hame maovesdhr | no. M ame Right Muli | STSC-Class
(&) E Yessel bypes (K] mnas 12 LET 1] 1350 no (K]
0] N 33 Add 33 | Qcz 0 1350 no QG
4: (@) Container low AC 3 0 1360 no [ac
= C ¥Yessel schedule uc 4 0 1350 fna uC
< O " oC 5 0 1350 no OO
N O Yard definition QACE 1] 13250 ho ac
— | (K[ 1] 1350 hio Gc
c Apply and close QAC & 1] 1350 Fi (K]
O O Apply oc a9 0 1350 no 0C
X C : ac1a 1] 1350 Fi (K]
A Cance aCci1 1 1350 ho [C
L Q oCiz i 1350 e QC
5 o
o <
N N

[T
—
o)} o
= o
— Add class  Delete clazs Clone  Delete  Clear  Sort
o D
—
-
" o
cC C

M 100 200 300 400 a00 GO0 Fan ann a00 1000 1100 1200 1300
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'
e Throughput, 12 cranes -
(@) Jidls
o O
| O “ Caps: New_ex?_muster - (C:\Programme’,caps’.confighNew_ex? muster.cap) - [ResultBrowser] - |EI|5|
- | E File Input  Simulation  Qukput  Wwindow  Help _|_|- & ﬂ
c o ELEEELNEREECE ARNE: =T oo [T |
o C I ||_1 2 3 4 5 & 7 % | Moe|C:\Programmehcapsisimsiiew_exZ_musteripagel.html
= =
c 0N hote prev next 1 [2] [3][4][5]1 [6] [7] [B] 24.10.2006 1221
(&) i - ;
E = New ex2 muster - Regult from 10 simulation runs
0O <
put 8 Total volume: 1493911.70 TEU Total volume memte ejeted apsg; 1500253.40 TEU
O
% O Feeder
E LLl MNumber Berthing tune Ciperation tine W aiting time TET Container Ship to shore cranes
Lo O total watting™ |rejected | av. max. awv. max. av. (total) |av. (waiting) |maz. total avg [total masx |av. max. [no. movesthr
f E 1026.00) 32.20 . 11:18:19|41:28:4211:12:00]22:21:25| 00:05:56 | 03:07:3% |07:59:20] 33578 | 512.00 |209.86]|321 | 1.46 14 33
G>) % 3.14% 0.88% ﬁetﬂﬁng without waiting time: 96 86%
L = o <l 4
(D) ﬁ Mednun
N HMumber Berthing tune Operation tumne YW atting tine TEU Contamer =hip to shore cranes
Y
5 (@) total  |wathng™® |rejected |av. max. av. max. av. (total) |av. (waiting) |maz. total avg |total masx | av. maz. |no. moveshr
— o 226,000 4.80 /ZTEN\13:34:15 33:06:2813:32:35 |32:06:28 | 00:0247 | 020929 |03:48:221531.04 | 2399.00 |956.91|1502| 3.29 21.56
"5 "5 212% (| 093% |Berthing without waiting time: 57.38%
—
= = R
n on Jumbo
cC C Mumber Eerthing time Operation time W atting time TETT Container Ship to shore cranes
total  |waiting™ |rejected |av. fra. av. max. av. (total) |av. (waiting) | trace. total avg |total mas| av. max. (1o, moves/hr
237000 1.20 I/U'.'U'U\ 174804313608 | 174743313608 | 00:00:14 | 00:46:45 |01.37:14|3416.11|4271.00 |2135.07|2670| 4.38 27.84
u.51%( 0.00% %m'ng ks e e B.A0%%
I Total I 2_5?%“ 0.75% | *excludes rejected ships
[~

www.isl.org

info@isl.org 16 June 2009 TOC 2009 (C) ISL, 2009




Institute of Shipping Economics and Logistics

X
-
7p)
(@)
o
—
©
C
>
)
[
©
i
(&)
(0p]
-
| -
=
n
| -
i
)
4
-
)
>
)
)
0p)]
| -
D
[
)
)
)
=
(7))
C

www.isl.org
info@isl.org

STS utlisation, 12 cranes

“ Caps: Mew_ex2_muster - {C:'Programme’,capsiconfigiNew_exZ_muster.cap) - [ResultBrowser] =10l x|
BB rl= Input Simulation Outplt  Window  Help == x|
I@HB” @IG@@EH@”E@ I%E[IDHHHunmnu ‘
I|1 z 3 #+[5 8 7 2| Moe[C:\ProgrammetcapsisimsyNew_exZ_musterspages.htmil |
[ |
home prev next [1] [2] [31[415 [6] [71[8] 24.10.2006 13:21
New ex2 muster - Result from 10 simulation runs
sunultaneous utilization of StSC [%6 of tune] StSC total moves
no. of Bt3C Share of time Aorailability StEC | MMowes
1] 8.50%% 8.50%% JC1 [B7262,60
1 10.57%% 19.07%% o2 (7442910
2 9 99%% 28 06% QC 3 |78112,20
3 7.82% 36 299 QC 4 |79343 10
4 9 54%% 46 43% QC 5 |6946558,10
9 11.47%% o7 905 QC 6 6321120
& 10.65% 68 58% QO 6261440
7 8.44% T7.02% QOB | 65572,80
8 7.02% 24, 04%% QC 8 |82786,380
9 09.72% a8 76% QC 108524170
10 4 25% 94 01% QC 113404920
L —T1 3.03% 97.04% [~ QC 12|9696140
<\12\ 2 96% 10000% | A
[ -]

16 June 2009 TOC 2009 (C) ISL, 2009




STS Definition, 11 cranes

Input  Simulation Qukpuk

B Esm|[@

onfiguration Quay defirition  ST5 cranes

Project

Window  Help

COEH | ¢ | oal

® Caps: New_exZ_musterll - (C\Programme’, caps' configiNew_exZ musterll.cap)

|= = o ||

|Hun 10410
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Quay definition
¥essel types
Container flow
¥essel schedule

Yard definition

Apply and close

Apply
Cancel

100

Ship to shore crane «

M arme movesthr | no.

oC

Ship to shore cranes

»x Add x |

M amne Hight Muli | STSC-Clasz
aci 1350 ho [C
acz 1350 no LC
ac3 1350 no (]
ac4 1350 no [C
AchH 1350 ho [C
QCE 1350 no LC
Qcy 1350 no (]
ac e 1350 no [C
acy 1350 ho [C
[AC 10 1350 ylu] LC

Clone Delete  Clear

W ara |'3“: 11 Azsignments
, 4[B|C[D[E]
0p range mirn. IEI ‘l ’l Jumbo X MR
I edium R RS
0p 1ange mas. |135EI *l >| Foeder VAV
[ unlimited ammount
Faon a0n 900 1000 1100 1200
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X O
= O
Za-S Throughput, 11 cranes
(@)
o O . : —
1 o Caps: New_exZ_musteril - (C:\Programme’caps’configiNew_ex2 musterll.cap) - [ResultBrowser] - |D|ﬂ
1 E File Input Simulation Outpuk  Window  Help _|ﬁ’|ﬂ
2 5 BEREEEEIEEI IEE ] oo [ERSEE |
[{1 2 3 4 5 & 7 & | Moe|C:\ProgrammeicapsisimsiNew exZ_musterllipagel.html
> C
o @© =l
E n home prev nest 1 [2] [3] [4] [5]1 [6] [7] [B] 24.10.2006 13:32
% 2 New ex2 musterll - Result from 10 simulation runs
0O £
+~ O Total volume: 1490330.30 TEU Total volume e rjected adpe: 150104540 TEU
—
—
; 8 Feeder
e LUl Humber Berthing tune Operation time W anting time TET Container Ship to shore cranes
% ®)) total watting™ | rejected | av. max. aw. max. av. (total) |av. (wathng) |masx. total avg [total max | av. max. |no. mowesthr
X C 102600 34.60/m\11:31:42 284458 | 11:16:06 (224742 00:06:11 | 020137 |07:5%33) 33571 | 521.00 (202 84| 327 | 145 14 33
o o 337%( | 105% [Benthing without waiting time: 96 67%
> Q g
8 c Medmm
0p) HNumber Berthing time Crperation time W aiting time TETT Container Ship to shore cranes
0
o "lc—) total  |waiting™ |rejected |av. max, av. A, av. (total) |av. (waiting) |mas. total avg [total mas | av. max. (ho. moveshr
E O 226.00| 5.30 ¥ 730 W\[4:00:4428:15:55 | 13:56:14 |28:15:55 | 00:0247 | 01:46:35 |03:40:301534.16] 2424.00 | 958.85[1515| 3.21 21.59
) s} 2.5?%( 1. 46% 9&ﬂhﬁgn&thoutwaitingt:ime:9?.43%
o D
— XY U
= = Jumbo
2 2 Mumber Berthing time Operation time TWatting timne TETT Container Ship to shore cranes
— = total  |watting™® |rejected |av. max. av. max. av. (total) |av. (watting) |tmax. total awg |total mas |av. max. |no. mowesihr
237.00) 1.50 #70.60°\\18:02:46|33:31:32[18:01:23]33:31:32| 00:00:16 | 00:42:08 [01:45:39|3417.32]4241.00 |2135.83|2652| 4.33 27.85
0.63%( 0.25% 9&rthjngwithoutwaitingt:ime:99.3?%
I Total I 2.81%(' 0.99% | *excludes rejected ships
[~
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X O
- O : i
Za- STS utlisation, 12 cranes
(@) Jidls
o O
| O “ Caps: New_exZ_muster11 - (C:\Programmeicaps'configiMew_ex? musterll.cap) - [ResultBrowser] - IEIIﬂ
S | B il Input Simolation Qutput Window Help -2 x|
kel 2 Rcm (3 (006H | ¢anE 2o o I oo |
- % J [1 2 3 & I_E & 7 & | Maore|Ci\Programmetcapsisimsiiew_ex2_musterilipages.html |
— -
e
© 8 home prevnext [1] [2] [3] [4]15 [6] [7] [2] 24.10.2006 13:32
% é New ex2 musterll - Result from 10 sumulation runs
(0p]
+ O simultaneous utilization of StSC [% of time] StSC total moves
E g no. of St5C  |Share of time | Availability St5C | Moves
T S 0 8.33% 8.33% QC1 |50015,10
E L 1 9.97%% 18.32% QC2 |B0025,60
QO O 2 10.07% 28.39% QC 3 |83602,20
f E 3 7.88% 36.28% QC 4 18575740
g % 4 9 50%% 45 77% QC 5 [ 75421,60
(ab) E 5 11.31% 57.08% QC & 69989 80
5‘; (0] ) 11.03% £8.12% QC T | 738238,00
O Y= 7 9 12%% T7.24% QC 8 832550
H o 3 721% 24 45% QC 8 [80165,20
: 8 9 6 24% 90.69% QC 10 [88823,40
2 2 <,10 4.29% 94_98%\> QC 11[99416,00
- = 11 5.02% 100.00%4
(n (n \\ —]
cC C
[~

www.isl.org

info@isl.org 16 June 2009 TOC 2009 (C) ISL, 2009




—JJ
Case study — simulation procedure !/;sJ_/:

Determination of the maximum possible
throughput under optimal conditions for the
guay, i.e.

- no. of STS cranes unlimited

- no. of slots unlimited

step 1

A 4

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

\ 4

step 2

Institute of Shipping Economics and Logistics
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Determination of the slot requirement:
- basis: maximum throughput from step 1
no. of cranes from step 2
- approaching to slot requirement

A 4

step 3
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X O ,
2~ Result, page?2 =7
7))
(@) Jidls
o O
- O “ Caps: New_ex1_muster - (C:'Programme’,caps’configiNew_exl_muster.cap) - [ResultBrowser] ] 4]
-O _l w Eile  Imput  Simulation ©utput  Window  Help _12] x|
c o pEHsam|E|coes | e||laaBE|ssm | I - |
- (e | 1|_2 32 4 5 6 7 8 | Mae|C:\ProgrammetcapsisimstMew_ex1_musteripage2 . htrl |
—~ @© =
‘E N home prevnext [112 [3] [4]1[51 (8] [7] [E] 24.10.2006 12:58
c O New ex] muster - Result from 10 sumulation runs
(&)
7p] E Statistic
o
— 8 Cuay length Cuaay util. no. of used 3t5C
; o av. mazx. av. ma.
n O 1350m 31.57% 95.04% 4.82 18
= L
% @) Tard utthsation
Y C Stack name {TLECTTITL average over capacity OVEM below mas utl
E a standard 104.98% 68.93% 0.07% 13.21% 26.79%
> O reefer 115.11% 68 72% 0.38% 14 69% 25.31%
(D) E taty 101.10%% 21 64% 0.01% 13.79% 86.21%
(9')) (D OVErsize 47.20% 29 67% 0.00% : 100.00%
e hazardeous 57.00% 36.08% 0.00% 0.00% 100.00%
LS
o)} o
- o Ship distribution Quay segment occupation Share of contamer sizes
+— = avg Ilon|Tue |"Wed|Thu [Fn |Sat [Sun | [% Cuay & %o 20" 1400 |45
3 3 Feeder |270(|2.34|12.62|287|281|2.85(2.90| [Feeder | 100.0 Feeder |40.0|£0.0(0.0
e Medium|0.60(0.60{0.77 [0.65|0.50]0 60{0.62 | | Medium| 100.0 Medium |40.0[60.0[0.0
2 2 Jumbe |0E10.52)0.56 [0.60(07110.62(0.67 | [Jumbe | 100.0 Jumbe [40.0|£0.0(0.0
Throughput distribution
%o Jan |Feb Ifar  |Apr May  |[Jun  [Jul Aug Sep COct  |Mov |Dec
Feeder |91.91(113.90[107.49]103.0%9| 99 37 |91.16| 24.95 [108.92|100.27[85.29(|50.05(110.45
MMedium|92.05|114.41[10%9.64(101.41| 99.40 [92.14| 2460 |108.24|105.35|92.77|82.48|108.31
Jumbe |89.10(1115.22[113.83] 9767 |104.06(|83.30(103 46[104.24 (103 00932 49|53, 18(10%.75
Total |2042]|114.73[111.47] 9577 |101.91|87.13| 9948 [106.23|102.92|92.36|54.59 109 58
-
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Result, page6 !/;S_JJL,

“ Caps: Mew_exl muster - {C:"Programme’.caps'config'New_exl muster.cap) - [ResultBrowser] - II:I|1|
F File Input  Simulation Oukbput  window  Help _|E|i|
pEEgm# | 006EH | o nalE | ssm | IETEE o0 |
|12 3 4+ 5 ’_s F: MoreIC:\Programme\c:aps\sims\New_exl_muster\pageﬁ.html |

home prev next [11[2] [3] [4] [5] 6 [7] [2] 24.10.2006 12:58

New exl muster - Result from 10 simulation runs

standard yard utihzation Calculated Values

[% timﬂ 100000 12600.0, 150000 17000, 200000 | Yafd OCCupatiOﬂ [’I‘EU]

50.0 | Mn | Av | Max

B0.0

s | 5052.00 | 11718.38 | 17845.00

EE'E |Given operational capacit: 80.00%

40.0

30.0

20.0

100 [TEU] i
£000.0 B000.0 10000.012000.0 1%000.0 16000.0
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reefer vard utilization Calculated Vahies
[% bime] 500 1000 12500 15000 19500 | Trase | et it AL
50.0 | M | Av | Max
&0.0
0.0 | 419.00 | 927.73 | 1554.00
EE'E |Given operational capacity: 80.00%
40.0
0.0
20.0
o [TEU]

G000 800.0 10000 1200.0  1400.0
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Result, page7 !/;S_JJL,

“ Caps: New_ex1_muster - (C:'\Programme’,caps’configNew_ex1_muster.cap) - [ResultBrowser] k- = |D| 5]
s File | Input  Simulation OQutput  Window Help =& x|

H@@@'ﬁ”@”ﬁ@]%gﬂﬂ‘]|||nun1onn l

I\I 2 3 4 65 6[7 8| More |C:\ProgrammehcapsisimsiNew_ex1_muster\page7.html |

home prev next [1] [2] [3] [4] [5][6] 7 [8] 23.10.2006 17:16
New exl muster - Result from 10 sumulation runs

standard Yard Utilization

[%] B maz ¥alue per wveek [l avg ¥alue per day

100.0 'f\/\/\
~ ) -.‘é‘\ |f Ao s Tk 4 i b [\

f\;w\’/ T WA Y ;,f\w\‘m% ;” - \
40 6300

20.0 :}:400_&
|

}

Jan Feb Mar Apr May Jun dul Aug Sep Oct Mov Dec

reefer Yard Utiization

[%] H maz Yalue per wveek [l avg ¥alue per day

3 . A e / A
EDT\I:"V”J\\J\'] 'wl U L Ay 1&/ Y

40.0 540.0

20.0 2?0.\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
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mty Yard Utilization
[%] Bl maz Yalue per week [l avg ¥alue per day

s =
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CAPS > SCUSY

4  throughput capacity: 1.500.000 TEU )

A\OCAPS * no. of required STS cranes: 12
* required stacking capacity: standard: 17.000 TEU
reefer: 1.350 TEU

MTYs:  7.300 TEU
- J

/ layout design for different stacking systems, e. g. \

- straddle carrier
- RTG operation
- RMG operation

k resp. combination of different stacking systems /

Institute of Shipping Economics and Logistics
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Layout: Straddle carrier operation

{nistration

In gate/
Out gate

Service
area exte

— C——— trucks ——

railway operation

e standard: 32rows * 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

Institute of Shipping Economics and Logistics
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*reefers: 32rows * 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
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{nistration

In gate/
Out gate
I | I

railway operation

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

Institute of Shipping Economics and Logistics
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» 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

Institute of Shipping Economics and Logistics

'
—
(7))
(@)
o
—
@)
c
>
e
[
@©
e
(@)
7p]
—
| -
=
n
| -
e
)
X
| -
@
>
()
)
7))
| -
)}
[
—
>
—
e
(7))
c

Which of these operation systems is suitable to operate a
maximum volume of 1.5 mill. TEU (productivity, costs)?
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ToDo

® Rail /truck throughput
® Copy devices from demo project
® Run projects

® Comparison

Institute of Shipping Economics and Logistics
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Contact

Institut fir Seeverkehrswirtschaft und Logistik !/le
Institute of Shipping Economics and Logistics =] Tk

Dr. Holger Schitt

Dr. Ing.

Information Logistics Ei.n?(.ﬁ.Port IIt -
imisati i i arkhausenstralle
Optimisation and Simulation 27567 Bremerhaven

Germany

Fax +49/4 71/30 98 38-55

Tel. +49/4 71/30 98 38-13 _
schuett@isl.org www.isl.org
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