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Effective implementation of LSTP, WSTP

in vertical-type automatic container terminal
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Effective implementation of LSTP, WSTP
in vertical-type automatic container terminal

Yoon, Hyun Jin

Department of Port Logistics
Graduate School of Marine Finance and Logistics

Korea Maritime And Ocean University
Abstract

Recently, Automated container terminal is on the rise.
Automated container terminal is divided into vertical and

horizontal automatic terminal depending on yard configuration.

In this study, it compared to the two terminal, vertical and
horizontal type automatic terminal and explained the importance
of LSTP(Land Side Transfer Point), WSTP(Water Side Transfer
Point) that interface area in vertical type automated container
terminal. the aim of this study is to help for future
developmental vertical type automated container terminal as

suggesting efficient operating plans.
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ZFENO. | A=Y NO. | Gate-in | On-truck | Gate-out | 7 #A|3F
7212 BSIU2916284 | 16:32:39 | 16:41:24 | 17:19:10 0:37:46
9607 CRXUR631696 | 16:28:59 | 16:41:28 | 17:12:09 0:30:41
9368 ECMU1419920 | 16:33:33 | 16:42:55 | 17:15:28 0:32:33
6858 TRIU6680567 | 14:58:32 | 15:12:42 | 15:54:04 0:41:22
9471 CGMU2992762 | 13:24:44 | 13:34:32 | 14:27:21 0:52:49
6269 TGHUO766251 | 11:45:19 | 12:01:42 | 13:13:43 1:12:01

TEMU3743303 | 11:45:19 | 12:16:59 | 13:13:43 0:56:44

8996 GLDU9388794 | 11:44:17 | 12:16:28 | 13:12:38 0:56:10
CAIU2710209 | 11:44:17 | 11:56:20 | 13:12:38 1:16:18

9652 TCLU3797513 | 11:38:24 | 12:10:03 | 13:10:50 1:00:47
TCLU7195068 | 11:38:24 | 12:13:32 | 13:10:51 0:57:19

2570 CATIU3232927 | 11:34:12 | 11:48:26 | 12:11:24 0:22:58
CXDU1576096 | 11:34:12 | 11:51:30 | 12:11:24 0:19:54

9183 TEMU5S294937 | 11:19:51 | 11:25:01 | 12:09:47 0:44:46
TCLU3115399 | 11:19:51 | 11:33:46 | 12:09:46 0:36:00

4833 TRHU2902404 | 11:25:37 | 11:43:52 | 12:14:19 0:30:27
TEMU3902093 | 11:25:37 | 11:47:42 | 12:14:19 0:26:37

4477 MOAUQ0709587 | 10:39:39 | 11:01:32 | 11:23:58 0:22:26
FCIUS673853 | 10:39:40 | 11:04:10 | 11:23:58 0:19:48

1058 TCKU3903623 | 9:44:27 9:52:35 10:36:13 0:43:38
TRHU2308624 | 9:44:26 9:56:44 10:36:13 0:39:29

4768 BSIU2162435 | 13:22:52 | 13:39:51 | 14:25:24 0:45:33
CAIU3009343 | 13:22:52 | 13:32:27 | 14:25:25 0:52:58

1735 CCLU3836275 | 10:56:00 | 11:05:49 | 11:32:38 0:26:49
7239 CAIU3010154 | 9:50:17 | 10:05:47 | 10:44:05 0:38:18
9849 TEMU?2794158 | 9:26:06 0:34:27 9:54:02 0:19:35
4328 CSLU1669210 | 8:10:50 8:18:50 8:31:00 0:12:10
3197 CSLU1K90750 | 15:19:49 | 15:28:30 | 15:58:48 0:30:18
1374 ECMU4421514 | 14:04:55 | 14:38:54 | 15:05:49 0:26:55
2996 FCIU4570260 | 16:04:27 | 16:16:15 | 16:41:39 0:25:24
5156 ECMU1286540 | 15:26:01 | 15:32:49 | 16:01:17 0:28:28
9635 GESU1424646 | 17:42:06 | 17:50:03 | 18:10:12 0:20:09
38378 HJCU2292012 | 17:45:16 | 18:02:03 | 18:18:45 0:16:42
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<E 4-1> Door ¥7d 3 Gate-outZ7tX|9] ZA1HX|7H2015.9.23)

_‘|7_




o

3% %<9k DAYTIME &4 A DOOR ¥#A< & ¥ GATE-OUTS &
REYS A A3}, Aoy 43 F ti7)Azke] Wi 370l

jih3

3 R/S(Reach Stacker) 271, E/H(Empty Handler) 27], AAR 17] %
TE vyl BYEen Emptydeloly XA wHEY A, Ul
ol s Be o Aol ATk B M4t o= REHANDLINGE

ol

00~08A] 08~13 13~19 19~24 total
198 411 482 179 1270

<E 4-2> AIZH¥E R/S, E/H Rehandling Moves
(20154 9¥23Y, 2-3¢4A)

DAYTIMEA ot LA &Fe] oF 70%S] 2ol ol FoARth 4t 4
AAEA &= 00GOut Of Gauge) 412 AHoly ol 7]
Z3etd A ¥ B2 A]jol ol FodH S Aolth HIE &F

oJE] ZtolX|¥k DOORHZE & 7 & o] FAIZtS Adsirete W2 AlRto]
208 Ae & F AT JFEHL oA o] ooz s o

RIS E/HE
AHE Fojgro A EMPTY Aelold x4 wHEY 2y 2 Fifjo] 2
Hjo] AA" shsAol Yok =R DAVNEE ZRoH FHH J



F347F & Aoty =3 R/SU EHve ZojW7d pol| FoftA] ¢

W
O B2 HHEd Ad o8z de] 7hsstrledl MzAA A 9%
Z]

=l

HE 2AE3 Hulde 9o YARD E= ulo] ZH oY AX Al

.
ES
To] W g wgo g UdAS A AXHEh YT(Yard Tractony 9| F-E
g2 AHolY Astak AP Al EEUHE Yste AYds o YT
U YREHS Tojgko] BEYX & ¢ 2-30A¢} iR HEe
To] MAAARAA Eo] WIS YA ARl & EEYWE YA Atk
ol Efeo] YWY EWdFe 3 wgFoz AT AT
AEygFo] FUFY A YTF == FEIEY FE AdA] 3
1 ERZEEY Aol e Ae AT I Aol NG 5 ] wWE

=
1o
ﬂ_‘
F_u
=2
X
N
s
o
_l

2
R
N

stANE 2-39A EH2e A 4 EE5Y LSTP+= 6789 d<le]l 7474
MaHo= ojRold glon] 4aiz x—rosz: MEH A o] £o]=7]
HZol deoly =i dos fs) FEYHo] MXFA H2 FF
ZHE stoets Atdo =z A

AA 2-3¢A LSTP Wil e A4S o3 2

_19_



010l 2211 TPOU:02LICH i AR HUaY0 82 AuSUL(3/3]

= IPOU= 20 QL. $A2 39 A2, HS248 A2 YUCL AYHE: A B 04 TPOU: 2 242103

0@’ 06

°\.»u|:: S0 @ AWM U2 A HEE U

SENYSAADICE YN L= NYNIUNZATIAIE Y02

Qd\__‘.

-
O—T>

i 112 4737

2HA & Y AT SUANL,

20/ DOOR 8 [4/5] A0 HW[RH]AT[3/5]
AEEEisae  EA o TROU: 2 LR AYEg s EE0A TROU: 2

o ﬂ- o
0'ow 00

M AX Y I* HES FSMR

grede LSTP Agd A9 & F FAHAS YPsta 209=
combined e 74§ Zelolde) FASIAE &% E HE YA o F
% =

FeFS 193tz ARMGE =] A2 3

O

o

_20_



Hodel(Lane) & Y SlAlA2.
— =22 B ol
01J1= 2205 TPOU:01 4 LICH W OTPUSAY AL, SRS S Aol HASEM 39 L),

R L VS ) e ) ) ==

AEMYS AFDFES 24 E= NEHIIRATNE Y=o

&

oO—mTDo

BI%12] 47}2

2HH & HYE MNE A2,

|

AMOHO BE ARELIOLI5/5] IEIOI =R ] A[3/5]
II‘H:-'_'.? e #"JEU'JL TP 3 -‘II!:! 1] nﬁ&nj-mw =05l P: 3 ™05
ek &
o
@ PEME a0 8 FZI0A D82 T sRAR B LG,
ECEEEE
I 4-6> 2-3TA ¥EEANY Q A

FE HE AL LSTPE Y sk & RFID 7l==2 Q14& A7|AY
e HEE dgsta zEFo] AHzks] Jd= ddS dg€siA dEo. ol%
2091 E ZHlo]l] COMBINE 43 % HAHCUEZR =k A& A A
Stk AaF 91 HAS 94T A HAYA AAINE HASHA FAF KA
s A 3 A aAHS FY3o o)k &%‘Ol A8 A “AY aHo]
AE55RE5YULE” g= WES 34 ARMG AHE vyt A=

A QREZ HIQ] A To|HgkS %}E—%f‘f}@/ﬂ FAstal | REH HiE
Al EoRFEFES A TR F FAAX T AT F IEE QOHAE} H}
AN dgets =i AR} B Aol &3t Al FESolstA &
O 2 YHI}= HHE o] &3ty HH oY HIEFA] oS v XM%}

_2‘|_



4»
oA
Au
—
)
)
c
i
iz}
N
o
-3
Ty
2
o
o
flo
=)
AC)
2,
Do)
off
ol
k!

“DOOR 1:101-'5%‘)]: O]

=AU ARAZz == TAZE3H A Q7 == “DOORYEFo] &
SYUTh AFA B2 TR AL ge 279 4 ki
E7ZF vyeud ehrt AR EH APFe & o o FI| A &S st
= ZoUgUE FAE & 4 k. &3 dHoY d AS 78 dA=
AL oS siFo 2 oty FSolsiA =owdo] 59 7% S/IC
= ©@E7] Aol DOOR#MES 502 dgafof st MAZZFC] AAT
NEa7 B2 Z7] g ZAel] & IS vAAE && A= AE
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2-397 e ol Hulde] ARMG 85& 5T A7t 7bsstd wHZE
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Hojurzt A deel] HA)E o] Attd REHANDLING =< §leo] wp= 2
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7t wEE A4S HAF e dH ey REHANDLINGo] a7#th 9

o
fl

iy

COPINO GATE GATE TPDU REHANDL ARMG
A A 5 3} A4 || EAA Are)

<R 4-7> YRED W By
= =&l A COPINO % % GATEE |43 %
TPDU <141-& ARMGel| 2497} XA &3 REHANDLE 2] % Hi=
2 s = 2Hst AR ool gREZe] thrjsis AelelA
REHANDLE©] o] Fojzit},
of= oA Z+ g REHANDLING A|7He 2A}8liT.

JREY WE
5

_22_



5 TIER 4 TIER 3 TIER 9 TIER | FULL/MTY
02:23.54 03:40.70 04:52.95 06:49.57 E
01:56.40 03:37.25 05:21.59 07:09.79 F
02:20.52 03:54.52 05:32.24 07:25.32 E
02:26.08 04:11.98 05:53.30 08:07.90 F
01:43.02 03:34.69 05:31.12 07:43.15 E
01:48.72 03:50.91 06:02.51 08:33.70 F
02:02.47 04:05.84 06:11.72 08:18.80 E
02:10.64 03:48.56 05:12.84 07:14:50 F
01:52:45 03:51.65 05:35.52 07:05.89 E
01:48.67 04:02.65 05:08.84 07:12:12 F
02:23 .54 03:12.51 05:02:12 06:52.45 E
01:56.40 03:45.45 06:03.52 08:11.51 F
02:20.52 04:12.85 06:01.84 07:15.46 F
02:26.08 03:58.56 05:09.66 06:57.52 E
01:43.02 04:01.74 05:12.53 07:01.23 E
01:48.72 03:49.51 05:07.56 07:11.89 F
02:02.47 03:59.14 05:10.12 07:10.84 F
02:10.64 03:38.52 05:23.79 06:59.12 F
01:52:45 03:42.88 04:54.55 06:51.35 F
01:48.67 04:08.32 05:51.43 08:02:15 F
02:12:87 03:31.48 05:12.33 06:43.84 E
01:57.65 03:48.14 05:18.62 06:51.68 E
01:59.44 04:03.61 05:19.44 07:01.32 F
02:03.84 03:42.56 05:03.81 06:48.81 E
01:56.85 03:31.51 05:10.58 06:51.95 F
01:49.12 03:49.12 06:01 .61 07:08.15 F
02:23.87 03:52.94 05:35.45 06:48.82 E
01:55.84 03:35.88 05:59.65 07:03.71 F
02:22.65 03:48.34 05:48.22 06:56.84 F
02:25.56 04:01.23 05:52.68 08:04.65 F
A8 o] 1 VANY  Rehandle time | 01:45%

<HE 4-3> TierH Rehandle A QA]71
REHANDLING #AH|oly 9] FULL/EMPTY X9} AH oYl AXH+=

BAY<lol Az, #HH U FA, TIERe wal Az zpol7F & 4 YA
Ak, dlo]E kel olstH HAFH o= st 7 E o] 7} REHANDLING
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Rehandle 0 1 2 3 4
db7A 2 | 35569 9311 5738 2620 736
Hﬂ%% 65.9% 17.2% 10.6% 4.8% 1.5%

HA743F | 5.5(min) | 9.8(min) | 11.3(min) | 15.1(min) | 16.7(min)
AFAAIZH2014F 6~7E, 2-3T2A)

2
>
ol
EY
12
2

<H 4-4> 9tE A}

2-39A12] 79 REHANDLEo] ®Ast= wEE9] 49+= 34.1%= YES:
o REHANDLE®] fI1S 299 H# 43 A7ta REHANDLEo] 28 3
S A9 HHEATY NS HA 4380A A 11.28712 zto|7t Ay
Aor 18la F W=7 TURN AROUND TIMELS 17.1890 = Jehyt
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A 7He Zo]8 TURN AROUND TIMES Zo]= &3 2 ojojd 4 gt}
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ol B Y =1} QA L3pe)
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&% A7k COPINO X% Al 3vano]ide] #Aso]117} REHANDLES Z &
2 % #% Ao REHANDLES o zx ¢|REZo] GATE A Al
REHANDLEZI & #H 23 AA wEAe] 7H53te2 atE otk B
Aoy ESU 9 o5 2 U3 Rehandle &S =7 & & ¢l
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i 1A]Zt o]s} 2A1Zt o]s 3A|Zt o]st
g5/ g bl gkl bl g bl
wiE e | 46.8% | 73.6% | 66.3% | 81.3% | 75.8% | 85.7%
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Rehandle 0 1 2 3 4

FIZVPES 6532 1232 697 314 106
wEs 73.6% 14.9% 7.8% 3.5% 0.2%

o 73 3t 5.4(min) 9.8(min) 12.5(min) | 15.0(min) | 15.5(min)
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