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An Evaluation of the Operation Plans
for Port Container Terminal Using Simulation
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Abstract

This paper describes the simulation study which evaluates operation plans of container
terminal. The operation plans of container terminal consist of berth plan, load plan, unload
plan, yard plan, and equipment plan. It is discussed how to apply the simulation method
to evaluate those plans that are interrelated with each other. This paper also deals with
the assignment and coordination problems of container-handling equipment such as
container cranes, transfer cranes, yard tractors, and trailers used in the transportation of
containers.

Simulation analysis is based on data about plans from the operation planning system
through an interface program. It is discussed what we should got the statistics about
container-handling equipment in the simulation.
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205 99.80 0.00 9.93 89.86 0.20
206 9842 12.63 2.86 82.93 1.58
211 8.33 0.00 8.33 0.00 9167
212 10.53 1.66 8.88 0.00 89.47
213 71.79 6.98 4.78 66.04 22.21
214 96.79 8.75 5.14 82.90 3.21
215 4.14 0.00 4.14 0.00 95.86
216 33.92 14.73 1670 3.50 66.08
217 87.53 1.55 15.9% 70.02 12.47
218 100.00 37 11.03 85.23 0.00
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<E 4> CCo EA%F

cows | B HEEE | ZAAAZEE | ol FAHIE | di7[AZEE | fRAIEE
- (%) (%) (%) (%) (%)
101 100.00 31.03 9.17 59.80 0.00
102 100.00 1599 7.22 76.79 0.00
104 100.00 2829 5.26 66.45 0.00
105 100.00 12.31 497 82.72 0.00
107 100.00 4375 10.12 46.12 0.00
108 100.00 11.37 4.90 83.73 0.00
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A zHidle time) o2 FAEY,

el g4Es)
ole] §HAE T3} 2o) AEBT

O+ M+ W,
T
U, for all ¢

U,= for all i

L=1-

TCe CCE AAEAAR AYPAS FAs = A
B8a7t Aol HoE A o] FYI AL A

<& 7 AuE 7 %‘— bt el o A9AE
S BAE7] AEA Fuisd A £4E& e
A el A4S EAE F Utk <F
> APANZ 4L TCY EFAFolH, TC #211,
| #220, #223, #224, #225% ¥& =7} 10%0) 312
A Y fF A2 & 1)0] 90%0] o] Hof 2}
glo] Wol] Ad AL & = Utk E3F) TC #211,
#215, #220, #223 AA oY AT FAYL U<
WA gkgkon) 3] TCHe) 7H & #ldsr] ¢
3t o] FAIzEe] EA AT EF TC #218, #221,
#2302 FRT7} 100%<0 4 o] AL FAJH L ols
Aulo] AFHATE RS ¥ 5 AUk @A <F
3>9 A% E34 TCAHEY FgRste
T3 39 Ao FYEL AZHIEE ENE 5

At

<E 4>E CCd FA%es ¥gu AR
10099) 7€ 374 A4e] RS Huo] Hersta gl
o CCol Aol A% AYHATHE AL ¢ # 9
ok 53, CC #1075 #108& 3% AAo] REE
IR RRE EE SRR T R r - 1

<E 5 YTY EAF

FHRE | o] FAIIH&(%) | th7] A ZHHE(%)
304 33.68 16.32
309 39.40 1.60
319 66.64 33.36
323 91.77 8.23
325 91.97 8.03
310 87.66 12.34
321 91.40 860
324 91.76 8.24
315 92.21 7.9
314 91.55 845
316 .16 5.
312 26.37 73.63
326 1353 86.47
327 83.9 16.01
303 2659 7341
311 24.24 75.76
328 86.11 13.89
305 13.16 36.84
308 92.62 7.38
317 7541 2459
322 90.74 9.26
320 69.02 30.98
313 91.46 854
318 71.80 2820
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B2 CCY AYTAEE APA 43}, HapAgel
A F oole CColl HHIUEZE 3T o F3tE

YT EA%FL YT 9 $49 ot 24 e
93} o) Fstedl 28 HE o5 AIZHtravel time)#
W7ol 2e8E d71AZHwaiting time) 22 WF
o] AA AlgPolAA hEt AZHEE 7 F
ok by ok Zo] ¥EE & Urh

T=M;+ W, for all {

9 A& o] gt YT ol sAIH &3 th7]A
&g T Aol < 5>9 2o

srede] FAGE Axdvhele) Hujs
e grEY & BF 2207 HA 2847 3
g 2842 5& ool wEAY 2L WA
583 N2d 4B BNT # Ao 48 <E
6> SlREeel tald Lol FAFolH, At
g o 2o 12 Be7A BRAT

<E 6> YREYY EAF

A% g5 Ak
FaEds 312 of
Fr8ARE 2:03:34:32.2191
Hx 2N 3:41.8098
BT ALKAIZE 9:55.1033
Ho AQA7 19:53.3060

<E 6>3 o] AlEH oA AHEL F 312the
QREZC] AHEH oW, 312049 2 FEZ ] ZH
ol Elwl'd WelAMe FAaA7He o 29 3AZE
UE Rz, gREH Aoy Huld Wil
o] HF £QAZHE 9F HEPoH, Hi LML
3 Hol 2847 2447 38 412 8, 198 532 3°]
Aot

AgAgz 4o Z el FAZFS 898t
7] 918t} gk T < >FH 2o <ET>

<E 7> 8% BAF

A . “
o TC CC YT |9%EH
E5(%) | 4414 ) 100.00
ER R RALIE -
514 .79
(%) =
ol F A1 &
9.15 6.4 2.
%) 72.39
71 A 7Hu
W7 & 2986 | 69.27 | 2761
(%)
o A Z_]:B [+]
FHAHE 6| 000
(%)
ek _
£aA7h 9:66.1033

oM TCY B E&ET 4414%, CCo BT &4
T 100%, TCS Hat dj7] A7) &8 29.86%, CC
o Fi gr|AH &L 60.27%% A& & 7 AL
o, YT HF o] A& FF tirlAn &
& 7239276101302, Y FEY Ao H
FAQAZEE oF 98 5527 AR FHUTH

6. A&

¥ d7oMe gHold Brde 9 A¥E
Hrtetr) A8 AlEd ol WY e ol 88,
Agel Hrwgoge Algdolde AAEA F
oz Aol FAFE AU

A" Alzglel dolelwolxdA AYuolet
ol AgdoldolA Fulegdel dag 29
w28 Hgsto] AMEdod ¥ F glon, AgY
ol & AMEE A4, AEdHelde A EUdy
Al g2 gFsteiel s, Hulde] AAHE
el whgl, wkE ok}, A T YL FIHAR
st AgHolA N £ FEsoF Frh
NEHol oA Al =22 FESooF & FEE
Aulo] Mu|agd] P& FE TCHY HAHAD
Agmgolo|n], TCY AL AREY, YT, CC &
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o Zd3 A7 Jeng TCY #AYAAL &
d 7 UAEE TCHAANZT 8L A4 =9
2 Fd3dch

Aol A¥ARZH FolXe HulFAF
g At Algey 84S BHE £ e, &
3 TC9 CCe Az &Y, o] F, 7], +F
T AlZtaad ¥gg ¥ 4 oernz 3d
o2 £ e Adoly &x T 43
o YetAE Y HeAYE A&E ¢ & Utk =3
YTY Z%E &4 CCol =B 2 YT o]F4A]
to di7iAIZEY Bl &2 A TC9 CCo g ae
g 5 Ut YREH A9 AU ]
2AIE AFIER FAFA TCAYY Ao
U AA A 5E B ZFANAAYY 18
& F Uk,

g2t AY A gdoldL AMgAelA A
U B4e #E 7MY AHoY Hujde A
280, Buld 299 AYdAedA o3 HAE
Fe AGA71EA TR TR dole
o|L2RE AHZEAE AH Yol AYATL 4%
T2 Ao] JYHEAE FHFeEN A2d
of ARHLE FFYHEAE FAY + Ut =¥
NEd AY Mg ol &3t AYxeg &
ol vtz HEstein & W oA R oA
¥ dM AAE F A FARES AT
AX AlgdoldE T HAES AXNA o2
W 1 HNEE PN F A 2EE FH]
4 Erde 9S8 AT AL AEdeld ¥y
o2 Hrgeen HEA oY EHud &9
AYE T8 5 Y& Aot
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