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Dynamic Operation Logics & Interference Avoidance Strategies

for ATC in Automated Container Terminal
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Dynamic Operation Logics & Interference Avoidance
Strategies

for ATC in Automated Container Terminal

Kim, Woo Sun

Department of Logistics Engineering

Graduate School of Korea Maritime University

Abstract

It 1s necessary quick loading and unloading because throughputs of
container  in container terminals were increased all over the world. An
advanced Automated Container Terminal(ACT) was needed to improve
the competitiveness of port logistics.

There is not different between ACT and Manned Container Terminal
In gate and berth operation. Terminal yard has most differential part
in terms of automation in AGV and ATC operation.

In this study we analyze equipment operation strategy of AGV and
ATC for domestic Gwang Yang ACT. The objective of this paper 1s to

develop dynamic operation logic and interference avoidance strategy.
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2.1.1 PSA(PPT : Pasir Panjang Terminal)

D ha
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Panjang Terminal 5 4719 End& +Y9stal ot Aty oz 9 EHudEo]

TGS AFsk=d vste] PSAE JAH o1 2

rﬂ
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2.1.3 HIT(Hongkong International Terminal)

D AL
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s ek
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s3I o8 HASFEAAS 93 A RFs I FEZ ot o] E A3t

A A WA AEdtE Fdske MEHs ZEA AdE FAWA 18
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>
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k. RMGCe| A453t o ol AA Adel|rE AAjse] = dd=aqe] |
FEro A= 4t 9] Fhelets o] &alA HAEStEA A Qo HAd~A

s5-9] Aol ehdst AR o7l AM £ELAS Ha gk
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G ate
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<2 25> 7tk el Y] ERAA &

ullil
ki

1
1]
1]

Gate
RMGC System s =

2.2 AFs3k AHoldE e 78 B sAAAE 4

AsstEud e o]$gH] Bl ofE SR ehHAF3tyh o] Folxl Hu|d®
HHu| R o] Fe= FAu) ]| o],

vget=9] ECT, 599 CTA, U¥@#t=2] Euromax, #7]°]¢] Hessenatie, -]
kel GA Hwdol &<, 114, Agsolth

2.2.1 ECT(Europe Combined Terminal)
D 7Ha

ECT: 8014 74 Adstn Aug eudse sz, 19660 49 o F 7

&3 e AEste], 2HEE Iu We] Aoy 57 °F 3/4 & Agsta
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ECT= Abggtg v el el on] o2 A8 Agste] doAdS AAste A+
of gtar, dAel= AAY 253k dnke] AdE A @

Aatell A Aelol|W S & - Astslr] flste] Hell= SWs] A - AldE dEH ol
vaQle AAg deeld=adel FHel e of=s HEelye Al A% &
A ol 3l AHolHe] &5 ek} of= Alofo A AT

ECTelA W7, $19=7, Bulk 2 Palletst=2 #e]d of=o] A%H i, ol
=ob FAH oY ok Ik Sl of=gf P} inth WEdH oY of=el= A
HA o] dZAuogla, FZH o= A= sHH WS FHstal FA By7HA

TS Ik Hude 5452 USEAE 2 =29 AAEY RMGC= dYH
el Ziatell A AHlIUE A4l R stHstal B A 2 osh i AEH
= el S/Col ofall FdelA AEoldE st du

DSL¥ DDEEwdolA eh el Aeojuof= Afolo] &2 AGVel |3
THE L, AGVE & - Ast AdS AHolvadd ddzd oA 2 si,
AGVE ZHolHE AAE 5 PCSell ofsf ASCel dHd 54 dFHor o&s
e WEEs WAEY. SAGE Y] AGVE PCSell 9@l ASC7F AGVell ZElolu &
QA7 L2 sk AEF T o w olEsigle WEe wol AAgs F AL
© PCSO| A[Ajell olsf Heolyaggler it i AGVE k=9

o=zl Atolell A HEolWE HEatH, UF AGVE AGV Bxok=9t ASCol
, a7 HlolY of= Afolo] HEolY ughs ffa AREskaL Tt
57 Aol of=9] 7+ #Qlell Sl= ASC < obell AEAlo] lem ¢4 A
HolHe2 ASCell o3 dEer olgsi & ZHoyEa ASCA 9s) o=
HEAdollA 7o x,

[
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(| S |
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TGdE s7IskTh dSelM AgA e sEdF 13 Aol 110 TEU, 23
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Pl A = Ao Hdo kA fsiA AL o] AdHEY. AAFSHA=
G

o) AAEA Lt F4T} A

O

=P ok=oM FHAYUS flal olFH ey Qlx/AFelE ATCE
Fste] 9sta Qrh oF=e]l WAL 225000m =4 (1Al A= 112,000m’) o] 1
2NAA N A= 11719 FAEH O R FH ™ FA]59-2 30,000TEUA A ol A
T 1L,000TEU)o|th. A GA = 49 1092 9= 3 ok

<3t 2-6> CTA ZHolUErde E/7AA
TR &9 vl AL
27 C/C < AGV < Kiosk <> ATC < # o=
JREpe C/C < AGV < Kiosk <> ATC < HzjoF= 2 ) =]
T — ATC <Kiosk <> 93 E2
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<% 2-10> AGVY 71873 2 54

T 718N 54
P} ofEAtelE T o - FASAY AFWoR AFAA
AGy A 2A Felow §of F a7k
dd@Ee] ECTAA Agow = - dul7izt $A6 Adgez 84
Psto] HBHoE £9 F w7l o}y

2) Ad 2 A&

AGV9 #& 27meoli, ZHol= 158moltth ols&Es HAFAEE 6.5m/secO]
o, AdTdEE s 5~6m/secolal, IUHEEE 1~3m/secolth wekA, A A st5
60tonQ! 79 bm/sec7tA] Eesh=dl A= AlZE 17.03secolt}h. o]2g AGVE
FRlow Fagtow AL AXFA7F Hasto] vntAz #HS flote 518

HelE £200mmol A R8-S A oF ok dA), dEe=9 ECTe =4
o] CTAdNA 5ol
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_25_



<adg 2-11> AGV

Pe f i

L vl

. 3 L

i IIII|'||I|_I. e
I'I 11 |"‘ :“\.."- Ty '\..'-":':'.-. L
|I LI S gy
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1) TOC 2002 EROUPE, "Kalmar Container Handling", 2002
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-2y Trl GAE o] &siA 7E o]

cHgA e gose AdeldE| e vhetl ek, 94
SHC | ®ld o153 LY A AN BN 72
SRIEE R ERIELE EEERER:

[e)
Fregol Aol

2 AL =2 A&

Karmarol| 4 7H2d 29 SHC2402 %Y 40=, xed 291+D)oz ¢

BEee 92 AHolus 2xd Ay FRFAe] hsaih
eAMe 2ge ool Aol 10030mmol T, AchEE 5100mm, WHEE

A" ol E 2440mmel &5-2 FhE o f-E "ste] 3500mme]th,

AAFAE AHel|WE YERSHA i, QlHe] HSEA ¥ FIslE
43000kge]™, Efoloj= 1800 - 33 QA& A}-&3i,

7)ol ¢ Hessenatie EJ1'dol A o] &R = ¢l SHCE AH&S Aoz U

<E 2-13> SHC(Shuttle Carrier)®] A<
T "] 11
RnR=IRs: SHC240
21 %5 ¥ (tonnes) 40
%25 ¥ (no. cont) 2(1+1)
o &= o] (mm) 10,030
H o) % (mm) 5,100
- (mm) 3,500
T A (kg) 43,000
E}o] o] (in) 18.00 - 33
3}19] (kW/rpm) 272/2,100
E3I(Nm/rpm) 1,546/1,600

Z+& : www.kalmarind.com
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<19 2-12> SHC(Shuttle Carrier)

Z+& : 1. www.kalmarind.com

2. TOC 2002 EROUPE, "Kalmar Container Handling”, 2002
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1) DRMG(Double Rail Mounted Gantry Crane)
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A A 2Ele] ow shAdcle] Edetes ATt wid o] lojA Atk
o . el Ao dfFoly FFoA sl AHE = A
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DRMG A &§ls AREatAY, AR oAl As 3t dHolUE e HHLAS
CTAONAM &A AHESolH, -ejutete] B4 39 Asstde oy E ] dofA] A
gog T ot

(1) ATC(Automated Transfer Crane)

D N

ATC= 59 CTANM Argstal Sl= Aest of=adclez 3 719 &5
2iel 2 ATCSE 2 ATCE wjAIsto] 2ujx] 8] g3t Aol e ndolA &
2% A E =ol7] 1% AFs3 RMGCo|t

WA, CTAS A% 22> ATCE= 49 1049] AHolY &55 #3387 A3 wE
oqxem & ATCE 22 ATC A= AdolY /& He AHA F3o] 715
Stes of 6m B =4 AAHMY o2 § d7 = Euromax ElFEA %= A
dgelth Fule] GAE WA Al8E ATCE 2 ATCE #AFIY & ATCY]

B 199 WFZYEE T4 FOE= 95m, Hol2¢ 6.1mAE T fEolth

<% 2-14> ATCY 71E13 ¥ EA

TR 7120 i
< ZHEEO £ ool ATC7F uj %] 5 o]

Mo

- AR ] Hudel AMEE = A - ATI7F AR debN F ATCE 2
=3} RMGC ATCO 912 F3d7}5

- &, CTAA A}&FolH, Euromax,
GAE A A ALE AE =+

ATC

@ AL 2 A8

Al =l GAEPelA] G Ag Tl AdE ATCY AdS B¥ 22 ATCe

Z ATCY dYstee 06=08 Zom Hd2ale 22 ATC 3lm, & ATC
405mE WHFR= ool & ATC7F ¢ Im A= 4

22 g Q9ol: e ATC 18m, & ATC 24.22m& 2 ATC7} oF 6m 33l

A7) AAEU e ATCS 2 ATCE 71 27)9] ZJo|2 ¢ldte] Hat Ho]Z g
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do] 22 ATCE 49 05%, & ATCS 45 9= gt ZolE Holal 3l
Al U9 CTAAMA AbgZolH, UE#HE Euromax, $-2uehe] GAEW] o

A AgE dgo gtk

<X 2-15> ATC(Automated Transfer Crane)9] A

T % ATC-1 ATC-2

Q1 3t (ton) 40.6 40.6
a2~ (m) 31 40.5
2z y QlYEol(m) 18 24.22
AEZ o] ~(m) 105 105
EZY FP4ol(m) 25.54 31.78

3 F2/374(EA) 6 6

A1 A= (ton) 285 332
Hd) g2= 19.2 215

Hat Aol F EF (sec.) 90.5 9

A% AdETE S

<™ 2-13> ATC(Automated Transfer Crane)d] FHE

AT =

Lo

e

SOTOTOTON

SO of AT 1] | 00
ALSEO(EPA af 4TE P20
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2) TRMG(Two Rail Mounted Gantry Crane)
TRMGA 2812 B35 2709 RMGE 549 A dA=d Axsta, shte] A

Qe AZAA FYeta, B st AREY Fa/Atgon FEAN Y

gol ®o} 2 Aol Ao Zol= 127 a7 3
TRMGA| =818 AF831AY, AFEE o<l Asst AdolyErde ydax=
Maasvlakte#] 9 9] DSL(Delta Sea-Land)E]"|'23} DDE(Delta Dedicated East)E "]

Hol A AHE-F-ol™, Euromax ElF]ElA = Al 167 20061 H3E=2 AdFol vk

(1) ASC(Automated Stacking Crane)

D ha

gt =] ECTE 196610l AHE ol frslolx 7Hd 7 23 2rE 7
HelUerd S 98t don, ZHEF A4 Aoy Adeds 345 AA
it

AA Hze] AFstendEA ddgt=<] DDNEUEA 19931 391 over 2)
o] FHZ AL AHEE ASCE C/CoAGVASCE AAZ &= AL

19961 el DSLe #A%& 7HA1gkete] DDE(Delta Dedicated East)oll A 4%H(1
over 3)¢ FHZ /Eglon, 2003 DDW(Delta Dedicated West)oll &= <

Aol 3E 591 ove r4)9] ASCE 7HEste] AREstal 9l
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3) OHBC(Overhead Bridge Crane)
OHBC Alz=®"2 7bd 849 A2 9 (hald ZH oY FA /5 EAo]
£)¢1 Rail Mounted Overhead Stacking Cranes< ©]&3}7]9] o]2%t}. (TRMGH

t} 17%, DRMGE.T} 28% o Zxg 4= 9)S)
Overhead 719 ¢ & AHdL AH|e a7H= ol AYS &&d ¢ A,
Overhead Z @ ¢lo] 7FH i, DRMGY TRMGEY A #HstH, wE o]x & =E 714

a9k

e, b AR FAE S ddAA] SR 3TN AE AR
AAsH a7 s fAVEe] He Aol th

OHBC A&€l& ARgstAYW, AMEE ol Q] Abesh AH oW d2 J7hEae
PSAEI el ARgFoll glom, @A ATl W7ol FESZO Hessenatie
A&t ool AREAIg T oI,

(1) OHBC(Over Head Bridge Crane)

D ML
A stErdel A OHBCSl AFE2 PSAol 9l3iA A=Al 1993 “3rd
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MAX o R Adeds AFstaA B2 AGRSE AX Al2glE A steto
20001l 670 A o= A Al FAeHe A&ttt
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T 7] 570 =4
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<28 2-15> OHBC(Overhead Bridge Crane)
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