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Performance Evaluation of Next (Generation

Stevedoring System at Container Terminal

Tae-Young Ha

Department of Logistics Engineering

Graduate School of Korea Maritime University

ABSTRACT

This study aims at newly constructing and evaluating performance of the
stevedoring equipment systems in container terminals. The stevedoring
equipments used in conventional terminals are insufficient in flexibility in
their functions or design structure, and most of the stevedoring systems
based on such equipments have conventional design, therefore, limited in
improving the productivity of terminals both in performance and
functionality. The transportation volume in terminals has been increasing
continuously in accordance with the trend of larger vessels, accordingly, the

performance of the stevedoring equipment systems in terminals have been
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improved. However, while such improvements have been mainly focused on
the operational features of terminals, which is limited in the improvement of
the overall performance. This means that, it is time to devise an alternative
methodology for the improvement of the stevedoring equipment systems in
facilities and equipments, in addition to the operational features. Accordingly,
some advanced terminals are developing high efficiency equipments and
diverse stevedoring systems on the basis of the new equipment systems.

The stevedoring equipment systems in terminals, in general, can be
subdivided into 4 subsystems of quay, transportation, yard, and gate system,
which carry out loading and unloading works with proper facilities and
equipments. In this study, a design of next generation stevedoring
equipment system comprised of various stevedoring equipments which have
superior performance and functionalities to the conventional equipments was
proposed, and its performance was evaluated. Regarding the major contents
of this study, by subsystem, 3 alternative equipments of dual trolley, double
trolley, and supertainer type C/C were proposed to replace the conventional
single type for the quay area, and 3 alternative equipments of two-stack
vehicles, shuttle carriers, and automated lifting vehicles were proposed to
replace the YT which is a conventional, simple transportation equipment for
the transportation. In the yard area, RMGC(Rail Mounted Gantry Crane) is
proposed to replace RTGC(Rubber Tired Gantry Crane) in order to reduce
the equipment installation area. For the yard layout, both horizontal and
vertical layout types were evaluated to propose appropriate equipment
layout.

For the performance evaluation of the stevedoring equipment system,
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productivity was calculated using a simulation technique. State transition
models were established for each equipment for simulation analyses. The
state transition models represent each steps of stevedoring process in order
to reflect the differences in the performance and function of each equipment
on the analysis correctly. for the performance evaluation of the alternative
system, the interconnected performance of the integrated system was
analyzed as well as the unit performance of the subsystems.

For the wunit performance analyses, a portion of the conventional
stevedoring system was replaced with the next generation system to
measure its performance. For the integrated performance analysis, the
performance of the stevedoring system comprised of next generation
alternatives was calculated. For the calculation of the integrated
performance, scenarios were designed by —combining the alternative
equipments of subsystems. Each scenario was applied to horizontal and
vertical yard layout plan to conduct simulation analysis.

With the simulation results, unit and integrated performances were
calculated on the basis of the productivity per hour and waiting time of
each equipment. Summarizing the analyses results, the proposed next
generation equipments showed superior work performances to those of the
conventional equipments. Number of equipments could be reduced. For the
integrated performance, the stevedoring system comprised of quay,
transportation, and vyard was evaluated. However, these stevedoring
equipment systems have merits and demerits in the performance and
operation, therefore, sufficient review on design considering the working

conditions of terminal is required for the design of next generation system.



The terminals in Korea have been operated without any significant change
in stevedoring hardware for the last 20 years. In order to improve stevedor-
ing productivity of terminals, the facilities and equipments should be
improved and design of stevedoring system suitable for the working
environment and performance analyses are required.

The simulation model and stevedoring system design are expected to be
useful for the development of the next generation stevedoring system which

has improved productivity and performance.
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A9l w=2] JWD(UJordan Woodman Dobson)oll A A A 3 H4k
Z A =Ho3)

A




A= AT o]FAHel= AGVeldl AAZFE =<l 28 A A AFHDouble
Stack Vehicle)® 7]Z S/Col 71ZA< ©$ A7 o&AH 2 HE7) o]

(Shuttle Carrier, SHC)7} AF&% 1 9t}

A7, HudoA s e AHEeUE A 58 + AT EHEHL
AN2ElE =9 AR Slvh olejel, SHC| 5197 ss 'S A Artst
o 2} 2K (Automated Lifting Vehicle, ALV)9] /W= AFH I o FF o574

Mo S e H% kobd o dyw

SHC DSV ALV



of=Hl A= RMGCE A -&% Huldo] Adroln, EE5HE &IFH7}t
theFsitt. 20 o)l w73 DRMGC(Doppel RMGO), 3ti7} & A

+= T-RMGC(Tripple RMGC) 59| of=$d<S =98t 9tk CTAY A9 1

£ 2709 wPrkse DRMGCE A &ata Jdom, =2 /W42 CTBY 4
+ 1098 o)de FAMAY EF4AA 9 4 &= 3714 TRMGC(Triple RMGC)
S AEF ok EPLLE AT Ak ok=9 EoE AHF3F e OHBC
(Over Head Bridge Crane)7} it} o] Al 7|BEH o2 RMGCe A9 FAFSH

Fejoltt, RMGColl mlsl stz YL E S =wolal AAEES ¥ =2 F AT

-

rr
N
%
2

dHe F7F2 7HA A o




e 71Ee AAHOFHE Fgste] ‘v WO AP Wrjolu,

R0 ASE BAAA AHAE gghort, of AzHe Mkt A

T
m" i i

<™ 2-16> s ¢] Ejmd of=nix] HA FHH

T

shejAzdle] chEMA R olME FuldldE FRuAFe] Aol

[e]
R

8) Lﬂ‘:ﬁ_E‘rEA o xeldol] 9]x)3 Ceres Paragon EIPde] ¢ 242 o Ae) o] A
7 H

star glom, AP A Hd 9dle C/CF F Al 3}%7}%§ e o
A dAE AHed BHude e
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24 o
N
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3 It &9 Hud sFA2H Hlal
ool =el Erdel stqAIAaElS FT wlas] EH SRR oY A

AAoA U Hujd wl$ ©EF oz Alxdlo] FA o] 9l Holtt
<E 2-6> Fel Bjed S A 2| v
g bE 7R o] &7l o= 7] OF =1 A
= =% CIC YT RTGC S H) %)
HIT 429 CIC YT RTGC, RMGC =53 4=2 v %]
CTA 4% C/IC AGV DRMGC Z=2 ) %)
ECT A2¥ CIC AGV ASC S22 ) %)
TMP 423 CIC YT RMGC S ) %)
PPT =% CIC YT, DSV OHBC, RMGC S H| %)
CTB 74 C/IC SHC T-RMGC =532 ) %)

=%, 9 Huldx U gHejds fARE stgA 2" FAe TR a9
3to] tiR-Eoly, stAA 28 HeS MAdske] Bude e FEA

At SHAA = BuldoAE et stgguler Ao A 2F o

rr
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A 3 AW FFA R =

71ed 71E Azl Bl stARH|S A ZeAde] we- Fad Zulrle

2 39adA raAol sve AHS 7HAA dTh

3.1 A 2HEl 7]&

ZEA Y RERA 2E ZE2 3A 7HA AHlREd FIEEZ(Dual Trolley)
g, 2 E=g(Double Trolley)d, 3 8ol (SupertainenN&d e C/ICE & 4
. o]E AHEL 7E AZEEY P JEHE O AFFAFYA S AT H

= MR Aoz stqatqie] Aol £7] wEd 7SRt C/Col AN &

D 71EAN 2R
aA, 71 &el AHEHL = CIC #382 =
olm, sl A EmdoME i o] w3 Anl7leo] HEHA Uth A

ZEEYY CICe Ve ESgrt Autat &by 9 ojFatd 7] AHEE Wi

=
1o
o
o
td
ol
o
il
(m
it
G
ot

Hom Mejshe Waolm BF ALY 509 AHIUE AT & AT
T, A EYY el Y Fedol B mEd] 2t B4 2e

9) of5-2) A (outreach) 65mgl C/Col Thal £AFPAE Leishm o2 A o2 A2 527le] YA
e 713,
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. ol @ AAPEE AYAL 2/eE AdHow Aol HHHow
Fsbol 4dsl FHoraltin

AstE e F2E A Aok meA, Ao o
4 Q) o] golE §ZAA olAuste] eisolZ TR} Ak B

T+ Yok oW AYMolZ WA sl T Uz BBl Frhsa

ol= A= oA C/C LS AtAIZIA E.

2) ZAA A 25
A 2=Ele] C/IC At FEA7I7] sl 71E

iy
o>
il
Im
ft
)
o2t
Q
(@)
N

e AdAE 7R A% A At BAE sAs ok @t A7l &
A o] A e AMAE 29E Aoy, Adute] tigsEwE &
A =3 HEHoE ZF7187] w2

Mol Hls] Al 2HERE JuFoz vE Zlo2 diddnh wEbA,

=

10) 2004 EjmdE WAzl ostH =AdE T FAAYE el = Hud e Ae 4
25 21970/ A3, 23.670 /X132 HAAER ™, o= ZIAHYAGMAS T 5070/A1Zhel wls) &

AstA w2 FA2 & F s
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D) FEEE2 & ((Dual Trolley Type)
2) EEE2 ¥ [Double Trolley Type)
3) 43 H o]\ & (Supertainer Type)

91l 37FA A" AHlfEe odFdEEH I Jide] AfEAo Y HEH
AH 7Y Wl A ey AR gigEor F

TEo] 7H&E Ha Itk wAEEYE FHlZIEe] Ffdde A dF H

A SR 3§52 27) EETE AA AAdAZE EHstE 40l

HEEEY C/Ce 279 EEYV 4% SHAHSE 193U S sl 35}
= 7% AFEEYET Ao Y HATFERE 7Y 184, o] C/ICE
=y §=& orle EEEY FPEQA B MAHABoom section)S 2% TFERE

AdAsE 2709 EETE S £gRotate)o] st =S At Hol & A

1D Wg&#=199D) ECT, 5Y(2002) CTA A58} Elwdol] HX.2@Fol Jom ETCY -5 #
g Aatolof, CTAS] 7§ M| X|Zof| o]Fatge] Fah o] A 5.

12) NoelPH=9), ZPMC(F=)ell Al 7/EE o] C/Cx ol2A & AT 607 +F2 7IAAEALT
4& 7HAM 71E A=F CICGOZN/AIZDC Blg) 10%H = 58 o= JJrc}
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ZESDY} ol Yo|thd, o|2H o2 AN, o] Y JZESPe 2
Wl AR 908 ool MEMHE & 4 QY] WEe] sERT L C/C A
2Hdol 7l 2, Huld st 2El Y] Edadte dsids A AS
of Was gul7|ole & 5 UTho,
. %\
1st TroIIey%
Buffer -
¥
o
U @4— 2nd TroIIey\_/
O| &AM
<19 3-2> wHEEHE C/C AALFH
1

U % Q U Boom Section

R

<% 3-3> HEEEYY C/IC AAFH

13) o] C/Cx (F)AFo}l=E(CreaTech)oll A Bl Zx# o] (Technotainer)gt= o|&o 2 1 7)d o)
2MERF oY A AZF-EGL HA gokon r|&FH AE GAT o]FoR AFEHY.

14) S hF SZ(|SAPAFHAA 279 EEE HAAHIES B4 v Jdon, o
FAFHe AFHALE vH ok 3] WEY
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wHE U S 2719 EETe M9 EgiH A (Traversen)7b A2tE o] 2]
gao|t) 27] EEFE =9 Autyl §=9] o]&A |7l AH

< wgs

rr

oJuel 57 gube Agsty, EAWMAZE T AW FHLwe = Fol
. A=, AA oA} 2 EEele 1) EdmAel o8 3uA 2l
7] wE 18] AYsarzte] E ZolSW J|E AFESLYP N Yol
WS Foha & 5 Aok o §8 9 ol2H O A7 80-9079] AEelY

A 7F 7hs ARt ASol Bagk Arld siE I & F AT,

U @4—2"d Trolley U

O| EXIE

<1¥ 3-4> wHEIlHd C/C 2P H

3) A&"RE FeHln

AAE 37HA ArlZlsol tal 37FA B7F 71l 7€ deEEY Y )

of

JAdsHAA FT Hlms) & 5 3

A "R = 7] A A A A (Machine Productivity, MP)2. 2 &H] 2] sl=¢jojo] 7]
F3 o] EZQ Aol o] e C/Ce EEF &%, o5 A, oFALT
o 71ZAE NA I A AEFor AT £ Utk MPE 4=387] YsiA
= CIC AAAIE Y EEE AHFAE7F dastth. 297 Z(Cycle Path)e] 7%

15) m=2] PacecoAtel A -3 Bl o] (SupertainengtE AFESE2 AL A/ENeH, o] AH o
Al AA AA-EFFA Hulde i ovk AFTed AAE o] R Hel U 71A
A4k & A2 80~907) =Y.
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47}YA CIC & o] ol AAIFEHE 7FAA T MP 4b=Eel= A4 2709 #™
o] FHoE HEHTy T + AUt
<% 3-1> C/CE 3t A4HA
T 7=
EEL Y < o] Z1AH A JES Beak
: A * 3O 2E, EEY FY T4 Z olTEEY AYAEE EH
(Machine Productivity, MP) = Nz
S22} 03 Al AL 2] cHudo sz eodects Ag)d 7ET
'1_"_'—‘}-1:! g W7o /KE,]“S“%}]{

(Net Productivity, NP)

LB RIA AU AL TS e
Nz B AdBR L FAHOE

S gmle] 3, wme, AT
42G

AR ik B EFAAAAE < EAAAA

TP 4
(Gross Productivity, GP)

L

< 7VA A A4

[e

(a) (b)

EZY, tEEEYY, wHHIUF Y Aee <8 3-59 (@9 2
o, 7289 A%E b 2 EEY FT=NA AHY

7b s EA o AeEd HEEEYE C/Ce 192-3—4-5—-6—7-8—19
EEYr EAYS JdPstH, HH Y C/Ce 1H EEEI1-2—

8—1), 2¥ EZTA-5-6—4), EHHMGT-237F 4 8-S £9ste 24

o
fri
|

N
™
v
4
e
(m
i
i)
ot
rlo
T

EZ¢(1-2—3—-4-5—6—>7—-8—1), 2W¥
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EEY1I-2-3 40567 -8-1) FHE AYS BgstdA dHelY
& A3

o714, MP 4kZo] 7]Fo] H&e AL F2Y A E(Critical Path)e] A8 A 7o)
g & g Jdoh AZH gEEEYPLE EEFY Cycle Path AA 7} v F4
A7 27} "ok webA, Cycle Pathell 285 E AIHS A4 stA MPE 44 +

o] Bo|] 285 E AYARIV FHPA R TET. FE
£8 9 Cycle Path7t FRHAZolH, HElo|UE L T4 EHHA S Cycle
Path7} 2472} =24 A =2 & ¢ U

<3 3-2> CIC AAAL

T 314 ERETPY
FH)FTEE 90m/min 180m/min
TR TEE 180m/min 240m/min
o] & A Q AITF 4sec. 4sec.
FHol 5 A (@): 49.52m (b) 34.9m
o5 A s 5.50m
= (a) 17.0bm (b) 13.40m

<3
E}
H]
o A
kAT A

k

3-2% CICY AAALLR AP EEYY oA} £5& o

ojt}, o]& EhZ Z+ C/Ce MPE A4kstd, 71& AZEE

JEEZFHL 1179, 0EEEL L 2.000], FHEHIUH S oF 1.73q)

A FAE TR & F Atk oA AHlY HAAANNE JIEE W
17

led I7HA 3o ZHZE dsddA st & 5 3l

Ko )
)

r o

16) HEEEF C/C| A5 249 ESU} AR 85 2§54 45 t7l-24g0] 514
o2 AT AFE ARG ABROZ, AA FARAANE S oSN TR
ol WA W] 4ol ES S0 Aol FESA Wob EAYYLAE ol
Ao o,
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gy, SbA AdFT Bkel o] MPe ol &2 Ao E Huld st 2H

oAZANMe) HAH H%e osAE gttt

(3% 3-3> C/C¥ Cycle Path¢} Critical Path

E=x) A= FAAAZ MP o Hl
N2 | 152345565781 1523456781 =59 1.00
oy | 6192739455 -657-85] 1523545567851 | =61 117

2nd: 1-2-3-4-5-6-7-8-1

Huy ;fltd 1;3;3;f;f;fgj;f; jl 142-3-4-5-6-7-8-1 =104 2.00

- Ist: 1-2-8-1
=3 & =
THE | o 39743, 3rd: 45-6-4 3T =90 173

120 104

100 r 90
80
61
60 F 52
40
20 F
0

o e s s
42y Lk oey oy

TIAH ELEOR/AZH

<19 3-6> C/C +38¥ MP A% vl

T WA C/CY A4 7Ee =24 (Net Procduvtivity, NP) 2.2 E 1]
of AFAHAA AAN FESH 24T F A=

o}
A&HQ Y Aol o) ghe CIC FEzel AAH Bl 4L

m

S CECRIREE S



HIZE A5 AV R e 88 RYo] dasitty & 4
npxleto 2 A HAlE F2Y WA (Gross Productivity, GP)2. 2 Elm|de] &
AAQ AAFAAAE nEste A= gholth HlwF ZAr|zte] Ax 24 H
v B AP R, o] e NP Hlg] ¥ B2 EFAH] 8ES 1
Aok Stk HolA AA, Hreld YA AT FES g 4 F U
I E YT,
GE - 7IEAN2HRI ASEEYY C/Coll dig 5 Hude] &%
ARAE AEHE A Aotk £ W&ollA C/Ce MPgtel HlIs| NPgto]
vl AT Apolrt WA, NP} GPete] HAE i vzl #AE

AT QA ik,

<G 3-4> =W BHWE(FAEhe] dEE C/IC A
(29]: VAN, %)

L= MP1®) NP GP NP-+-MP GP-+-NP
2000 45 27.0 21.5 60.1 79.6
2001 45 28.4 234 63.0 824
2002 45 28.6 23.4 63.5 82.0
2003 45 21.6 22.5 61.3 81.5
2004 45 27.5 22.7 61.1 82.5
2005 45 28.2 24.6 62.7 87.1

o]ZA C/IC Ak 7]E3kell A3t Apol7h WA S= ol f+= EHulduig #
AT st 2Ee o] Er] wiolzt & & Stk webAM, C/C &
Ao s AP o Nwsly] e BU3 YA AN 2H o

17) 2N L &AL oA A g2 TFX
2, AAAZE 59 EHuld #8432 240 UF
CIC A&FAIZE+AZ CIC FA7FsAIZhe SAFeZ 4+

18) A=A, =W gmdo] AxH C/Ce MPE= HE 45 5071 A
7Pt Aol #He AES AY.

5, (93
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Ae ez & Zart e &3, C/Co AerlEd M= Dt 7

3.2 o|FA 2" V&

ZHAH o] FAI2E ZlES 71EY YT/AGVE tiAld &+ U= Argdes

2 ee e 2o

1) 29+ A=A 2=FDouble Stack Vehicle, DSV)
2) A&7 2] o}(SHuttle Carrier, SHC)
3) A7}3te 2l =k (Automated Lifting Vehicle, ALV)

o1 37hA olEAIE AEALH Ml FAR 156, e T
B gl7] WEel Qb ofsiEel o)&B¥el /E YIAGVAT ¥& sow
gk 71BN 2T A 2R Fa EYe ARnd g gk

D 71EN2H

71E HuEe tiFEe hE AX ALY AEolUE &Wel=d =2 of
cEg(Yard Truck, YD& Ar&3ta Jom, dF 253t Huldd = AGV
(Automated Guided Vehicle)s F¥ o] &AM = A&t Y. 7]E o] FA]

]
228l YT/AGVE 209 E ZHolY 27] =& 409 E ZH oy 1719 A&

19) A F '01 %<9l AGV(Automated Guided Vehicle)= W€ &= ECT199D<¢t =< CTA(2002)
Eudel 295 s
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& AAH, A Bhelrlol Qi T LubAFol. HelA, ez ok=zte)

o] 5Ao N $EA AU AT e B Holt HolTh E, oyl U

Ty =

O.N

PR st 2 S 483 Adsh] HsiAE DA o] Aol &
:rL

)7
)9 Hgro] Frl@THL @ 4 gtk

AA

| W2l stz dAl 7o) 3 2 A4F BE&(UAn], &g, U

ol

71E o]FAHIQl YTl AGVe F8 EA S AeEstd <& 3-5¢ &t

<iE 3-5> YT/AGVEY =2 EA
e =4

71 AEAQ FHE @le] EdEo] 20, 40, 459E AP E AAY
S Qe @ AN MAE Addske] ol H
YT |- Reom eRE, ME SRR B3 woltA o|Fe] by

- leje] ol xauuh AYRAYS Aol B
CRAE o|$ANE EA~ED wo GPSOl oA AAEAE TE
cEolos pANW, ME SEE Bx LB/ olFol sbsael, £
AGY CEEERIRE
PR FA Jhsshel 719230 1EY Gl
AE5E FANAOR 2 AND Eejg @ AAlo 2ho] B

A 24e] S wrolof Fht}, whehA], ek okt o] TP(Transfer Point)A]
o A Au7F 7@ o] HIHEA HAEtE o]y e tr)ENL kT o=

o
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YT/AGV ooo u oo

| O[HER | O|SA|AH [ OHEEY S oo
og

oo

19 3-8 7|&

r
o
)
>
N
T,
Mo
2
=
i
b

2) AT A 2Hl
7150 A 71& YTIAGVS #H

[e=]
)
oS Heg Anlrieolgt & & Stk DSVe| A% HHCIUE 2doz A
5

3 5 Q] WEC V1S FRUULL TUNA AL 5 YT, FID AYL
st JAXE g} e A4S = Q7] " FAAPEE
o] ETha M 4 AT
(% 3-6> DSV, SHC, ALV¢] F8 E4
T 5 £
« PSACA Hzx=Z MEsidon HAsEo] YT 201
DSV « 2702 40/45ft AE| o) EE= 4719 20ft AHUE HAATY & Y= A E

ez 74
o 2222 A o] E loading/unloading & 4+ UL
SHC + A58 =mN A DGPSE AH&35+e #5387 7Hs
« FEMA 2 FEAMA BFA AHETLE
«SHCe] HH oY A7l =5 FH #® F7}1 7% g4

ALV + C/C7} HAH o)UY E ALVl A HEES & JE 7% F71
« Aol 7} loaded B AENA 7] 715 F7}

gz A }xZ = 9] PSA(Port of Singapore Authorlty) EujdoA AR ALgFoln,
T2 BAAARTG= AR o) H Aol &8st

2
-0,
2
f
o
N
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53], SHCY ALVe| Zfole AAsY7se EFsta flo] 3t of=d
A ZHIZE W3z o] TheetAl Ao webA, Fuizk girjdde]l AeE 8l
" g 7] Wi 8T S BY F Ave olFrEoly F F vk =T
ALVE C/CY TC(Transfer Crane)ell 9]sl 214 #HolWE uleittol W3 %
A 5 7] Wil SHCO s o £& olE$sdS 7HE Aoz 7thenD,

DSV, SHC, ALV o]&Anle] Fo 543 &4 S =43std a3 &k

<Double Stack Vehicle> <Shuttle Carrier> <Automated Lifting Vehicle>

<I9 3-9> DSV, SHC, ALV o]&7H]

cao
e e B e e e
/S HC/ALV

[ H oo
B TH &+ O|SA|AH | HEHES ooo 0oQ
0oo ooo

ood ooo

[ =]
[ O

<Z1¥ 3-10> SHC/ALV o]EA 28 *I/Md =

<I¥ 3-10>o] ekt uke} o] SHC/ALVE b3 of=9] TPAIH A &

21) SHCE= KalmarAtelAl AA 2L AzE Av2 7)&o] ~E#E7]8 o|(Straddle Carrier) 2t 7]
EAo] Hojuby 1 over 14 HAA715S 7HA L o, B AT AAS ALV A &)
= @A AMEAAT) o] Fo AH .
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o) FAHIE 2744 ZRA ABHmrt Jbssith shbs C/Ceh mhartA R
AulAAe] ANAH BB ol FALES} Fe] Ak E OE s
FY&ES A7k H FAE0R ol A gt A7 7%

TH] o Folt},

CE 3-T> 7NEA 2R3} AR A 28 A

el il YT AGY DSV SHC ALV
e 7] v Vs ks =7} 7V
s A71+571 =7} =7} =7} 7V 7V
el 7] E7t E7t E7} 27} hs
) A A % o 2TEU 2TEU 4TEU 2TEU 2TEU
3] F5hA - 390 M/Min - 500 M/Min | 500 M/Min
5 T-avl - 360 M/Min Y 300 M/Min | 500 M/Min

a2, ZIAA el FASE M= 2 Aelrt jle Aol o FA]

Auzre] A% Aol 7 ol EAHIE A1 A §F EE AR5 o
sl ehus) opEgte] Aol gulsEold WATT. DSVe] ASE 2uje] A
A4, SHOALVE AASE 752 Fuld Ho] /1= YTIAGVS] wls] 4%

oA -3k 7]solet & 4 St

22) YT/DSVE Ut ahake] FA&ES FAsH, Budo| s duAo AL 9
2 FYLEE ARHL Q7] BRel 7 FFzke] FASEHIE 2 o)y} ¢l
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G 3-8> ol s G MAE Hud 37
EEEER F50 9% AL ol
ore Bl of=gn] 3 |- oku/opE FHIZE QMo E HA FAL
S EEE - Qb3 ofExF FYA 9%
L S0l AAe AgHolE Fhda
233 - 7tglo] §EAo FHEE Ex Pooling £3)

g ¢ 3}t}2d),
3.3 ofEA|2H 7]&

Hrud o) st 2Hle ofEstAAH| ol s W ofye; okt #lo]ofR-
(layouholl = W2 FFS Rty & F Ao ofE ojoh2 E59 A7
XS om et o] of=AH| ERkolue} o] FAn| e F A E B
FHFS HIA7] W&ol FLIA TFold FEo|rd. Ty, okt #olohx
AAG AAdzE I E84e 7SI g4 FErt e 1 olfe 8y
T/doll wep A9t of=AdAjbe] dEtd & 9l7] wlEolth
dol| A= of=slgAn| 2 7]=2] RTGC(Rubber Tyred Gantry Crane)o] H]
3 7154l Hojd RMGC(Rail Mounted Gantry Crane)E At of=3}1<] A
28l ZAu7jez Agrstar, okt #ololxol SlojA = 37HA AAFHE EO

>
l>

23) o] AR = ¢y of=3te] XAl sFStER A9 8asd] Wt olFeHd I
WA Ho 53], kA E(sE e FADd wet 2 ol At EebAn, &3
*‘( L E"EE %a)Oﬂ A E APt ol 2 .

24) E5A71(d=p, Holg, B )7 S7HEeE ARV wokd O B AX et FETb

ek, Hael WGl wel o) e FAAI AL,
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L

2 A5F Mgl £44 I e HuEATT

D ok= Al

% Huldel s F2 107t 328 RIGC A4S ofssheigul 2 4}
8313 9tk RTGCE ¥27 A3 do] 7hssht Ha
o] oAt Bae /AT Ytk W, RMGCE 2]
of RTGCHTH $-53ke] o) Bulde] =se Ael7h wol

80| T},

k
30
rlr
o
=

=
517 WMol TS ¥U 5+ At AMT Fuslole ¥ 5 AT =
@, A5 eYelE Felsy] WRel, RMGCE AwHAQl Brd ok gqel
oz Bt

84S =ole Uit

25) FUEEEe A AU AAE AdGnE ZF of
slow Al e A 157 529,

(1
_?l‘,
12
2
=
%
Q
O
N
R
i
>
oo
_0|£
k1

vz B = FY FE7t §

o1} 71& RTGCE 69 o9 Z& 71d A% FPA bd 2 5o EAZ L.
27) =) AAAE G A$ RMGCE of=AnE 1/] AXGH) &9 A5 w24, 7]& o
H] ot 249 F&Ao] AutFHo=Z 50% FAE AFHE Hola Y. 53], A F

Ju
lo
I
flo
d
w
X
ol



<% 3-9> RTGC vs RMGC A% #®lu

e RTGC RMGC A H
Aol AA =R 4T 6 5% 99 o] -
A= 15.2m 17.7m -
2 Rt g 23.5m 28.39m -
| 34m/min 90m/min 165% T
& 33 70m/min 150m/min 114% T
+3Y 90m/min 130m/min 441
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<& 5-17> Algdeld 23~ 1(C/IC BAHA)
(<k€1: AN/ARD)

- o= Hjj x| <F A2+
HHEe TE [Eees | swan = 7 &9
ST-C 26.3 26.7 23.2 25.4 4
I-1 DT-C 26.7 26.7 23.3 25.6 3
(YT3dh) DD-C 26.9 27.1 23.4 25.8 2
SS-C 26.8 27.0 23.8 25.9 1
ST-C 32.0 32.1 25.4 29.8 4
[-2 DT-C 325 32.6 25.2 30.1 3
(YT4t)) DD-C 32.9 33.0 25.5 30.4 2
SS-C 33.2 33.0 25.5 30.6 1
ST-C 36.1 36.2 26.7 33.0 4
-3 DT-C 36.2 36.9 21.7 33.6 3
YT5tH) DD-C 36.5 37.4 27.2 33.7 2
SS-C 36.3 37.3 27.6 33.7 1
ST-C 39.5 39.6 28.1 35.7 4
[ -4 DT-C 39.8 39.4 28.0 35.7 3
(YT6TH) DD-C 40.1 40.7 28.0 36.3 2
SS-C 40.4 40.2 28.1 36.2 1
gt 74 C/C 40 & C/C¥H YT 3~6t] < Run® RMGC 1t}
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20 30 20 30
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(S 7H=r/ A7)

el e P . o
¥ [Fwes | ammm]. <A CER kL

ST-C 30.4 30.9 24.6 28.7 25.4

I-1 DT-C 30.4 30.7 24.5 28.5 25.6
(YT3th) DD-C 30.7 30.6 24.8 28.7 25.8
S8-C 30.6 30.7 24.7 28.7 25.9

ST-C 30.7 30.6 24.6 28.6 29.8

-2 DT-C 30.8 30.4 24.7 28.7 30.1
(YT4TH) DD-C 30.6 30.2 24.6 28.5 30.4
S§-C 30.7 30.6 24.5 28.6 30.6

ST-C 30.3 30.5 24.5 284 33.0

-3 DT-C 30.7 30.5 24.5 28.6 33.6
(YT5tH) DD-C 30.8 30.8 24.7 28.8 33.7
Ss-C 30.5 30.6 24.8 28.6 33.7

ST-C 304 30.5 24.6 28.5 35.7

-4 DT-C 30.3 30.6 24.7 28.5 35.7
(YT6tH) DD-C 30.8 30.6 24.6 28.7 36.3
Ss-C 30.8 30.6 24.7 28.7 36.2
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P oF= A x| 2 cic
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[-1 (YT3dH) 25.9 25.9 66.0 39.3 25.6

[-1 (YT4dH) 31.2 31.9 72.0 45.0 30.2

[-1 (YT5HH) 38.1 37.7 75.7 50.5 33.5

[-1 (YT6TH) 42.5 43.1 79.0 54.9 36.0
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< 5-200 AlEY oA AI-11(C/IC AHAHAD)

(91 7H/A1Z)

- oF= Hj %] 9t A 4HA
AdEe TR rogae T Fwad = e 9]
ST-C 31.6 32.0 38.7 34.1 4
-1 DT-C 32.1 32.6 40.1 34.9 3
(YT3dh) DD-C 32.6 33.0 40.4 35.3 2
SS-C 32.6 33.0 40.6 354 1
ST-C 40.5 40.8 45.0 42.1 4
I1-2 DT-C 41.8 42.1 47.1 43.7 3
(YT4t)) DD-C 42.7 43.1 48.7 44.8 2
SS-C 42.6 42.8 48.5 44.6 1
ST-C 47.6 48.1 49.2 48.3 4
-3 DT-C 50.4 50.9 53.1 51.5 3
(YT5H) DD-C 52.1 52.5 54.4 53.0 1
SS-C 51.7 52.3 54.2 52.7 2
ST-C 51.7 51.8 51.3 51.6 4
I -4 DT-C 57.9 58.2 56.3 57.5 3
(YT6TH) DD-C 60.9 61.2 58.8 60.3 1
SS-C 60.8 61.2 58.0 60.0 2
oot 74 CIC 48] & C/CH¥ YT 3~6t < Run®¥ RMGC 24
C/Ce YT3ti-Runet RMGC 2cf  (BST-C MIDT=C C/CZ YT4th-Run=t RMGC 2cH ST-C MDT-C
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3 ~
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2 2
2 2
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0 o
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C/CE YT5Lf-RunZt RMGC 2c ST-C mDI-C C/Cg YT6rH-RunEt RMGC 2C ST-C MDT-C
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Ry hy
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<E 521> AlE#eld 23-1(C/C B4Hd F&8)
(&9 7H/ A1)

Atele 7 CRETAE g

F8-25 | +9-9% +4 e

ST-C 8.81 8.82 6.29 7.97

YT 3t " prc 9.69 9.53 6.98 8.73
YTﬂM DD-C 10.01 10.10 8.28 9.46 £8.9

$S-C 9.96 9.89 7.92 9.26

ST-C 7.15 7.28 412 6.18

YT 49 prc 8.58 8.83 6.01 781
YTlLSEH DD-C 9.43 9.43 5.78 8.21 AT

SS-C 9.16 9.41 5.72 8.10

ST-C 4.06 3.64 2.15 3.28

YT 5t " prc 7.51 7.24 3.22 5.9
YTiLGFH DD-C 8.84 8.68 4.32 7.28 £6.0

SS-C 9.01 8.90 3.84 7.25

ook 74 CIC 4t} & CICE YT 3~6tf < Run® RMGC 2t

AEHCIA AF-19 WES Austd Aoz o|FAZHE C/CY AU =
FHstE et C/CY A A5l Hul AF 6070 o ol HF= AS 9
gt ol Hrde stAA "l AA BFolM BHE YT/AGVE oAM=
Ag&ste Hulde] st zdle C/ICo AUAE A= AIY 60718 & =
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N
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ojAo] AlEHolA A¥-1,119 WES EUZE YT/AGY #3839 o|$AnE=
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{3 5-22> YT/IAGV o] EA| 28l 7|Hke] Huld StIA| =" AA 4k

o= H(Rund) ol $ 2 HIH (C/ICY) e ZH 73 oA & el
RMGC 1t} 4t ol T3 - A
RMGC 24 4t DT-S 2 2]

AEdeld ZAy-18 Ed=E & u Hujde A" o|FAH=E
YT/AGVE AH&3tal, Rung RMGC 1tHE FU<E 392td 71&¢] ST-C

Aug 2 st ade] Agshe Aol AUAoR feE sefAsd A
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oBE J5HOE Bestn 90 FUP ST-CH RPN E Agee 2
of HFsirhe Zolthd, EF, C/CF FYHE YT qthsol YoME =
Qepul g B3 b 2 4 AT A0 BuAh ok=HXFH
A%E Rung 1he] RMGCE AHEHOE 1ol SHALYE o] of=y=d
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{3 5-23> AlEY oA AI-(C/IC AHAHAD)

(91 7H/A1Z)

o= || x| 9t AR

AdEe TR rogae T Fwad = e &9
YT/AGV 26.3 26.7 23.2 25.4 4
m-1 DSV 43.7 43.9 23.3 37.0 1
(€1=)] SHC 40.8 39.5 29.0 36.4 3
ALV 41.1 40.0 28.3 36.5 2
YT/AGV 32.0 32.1 25.4 29.8 4
-2 DSV 50.3 50.4 26.1 42.3 1
(4o SHC 45.3 43.1 28.8 39.1 3
ALV 45.3 44.3 29.6 39.7 2
YT/AGV 36.1 36.2 26.7 33.0 4
-3 DSV 51.9 52.0 27.7 43.9 1
Gah SHC 46.8 45.0 29.4 40.4 3
ALV 47.3 44.6 29.3 40.4 2
YT/AGV 39.5 39.6 28.1 35.7 4
-4 DSV 52.2 52.2 28.6 44.3 1
((1=))] SHC 47.7 46.0 30.3 414 2
ALV 46.7 45.9 30.0 40.9 3

et 74 ST-C 4t] & C/CHE o]47] 3~6t] < Run® RMGC 1dj

70

C/CY YT3tH-Run¥ RMGC 1cH

HAGV BDSV
CJSHC WALV

C/CY YT4tH-Run® RMGC 1tH

AGV EDSV
O SHC mALV

= ~ 70
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F 50 T 50
= 40 ¢ = 40 *
30 30 030
;S 20 - ;é 20
© 10 © 10
S © 0
SH-FS -y 23 =5l SH-S  -AY 23 Yz
EAGY M DSV EAGY DSV
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_ 70 70
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50 F 50
= 40 = 40
20 30 20 30
%3 20 ;é 20
o 10 © 10
S © o
SY-FS  -AY 23 =5l SY-S  2-AY 23 y7

<19 5-11> AJE#olAd ZA¥-1(C/C B4HA)
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p2E Ao A YT/AGVE A &gk 3714 o] &Av gkl DSV, SHC, ALVE
A 2="le] C/C AL ditd o g 7]&9 YT/AGVEY =2 C/C

e 7S AoE Uest thEd 23S oftuiXPEE R F726) A

S, HNAD IALL o Rd A sde] Ao O T

t oolgAlds A7 AuPedA BF szt 458 2L C/C AN
e FHATh CIC A $38e Anw, ARded A% g
3 BAgle] CICF FYHE oS h57} 3tholA 4= B W) BE of
SanEe] CIC A Ba&el 7P B o Ushgth we, 47 o)

S3HE A4 Bolt Ao eyt m

o5

o FYAREE Gol W

Z ZHlFEEE B Sd3 gl B 57 C/C A4S e o]
$4rl= DSVolH, C/CE 4t E FUde A5l ST-Co MPghel A3t =
YT/AGV= 4t T4 MPgLe] 61%, 3

AEdhF 6ol A= oF 76% AXo] MFe Y2 C/C Aahde Hol DSVt
22 e Bk 3, SHCS ALV 7%+ DSVel& X H

A A "E C/CT S5t T4 Aol MPgkoll Ae] =2sle %2 C/C AAEe Hol 2
At ZriQl 37FA] ol M FF ol BF 7IES YT/AGVEGE= 3 it

olshe Tel FHMAYL /A SFGA 2T e o FA
NEolA B ow A AR YTAGYSE wlmals SguAde) v 2
& Holx @t oz BAHUL C/CY Y44 ARt MAFEEE Aol
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AEHPEY, 7HE FEdd dAS SHC ALVY 7|53
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;

I E I PR QR
o 5]= SHC<2} ALVZ} 433l

A4 DSV EA @e C/C MBS A o dehgrh w3, AEd oA
Aol Aol THAE ol%AH f3ol weh C/Ce] A
Z zol7t glslony, AlEFH ol AF-NolA= SHCe ALVZE YT/AGVE DSV

2 ok

-

A

CICY FU=E~= olsAne oA M= nlws] B, sHajxte] 4
¢ ST-Ce] MP#tell 24st= AAAES 24387 fdsiA C/CE YT/AGVE 6,
DSVE 3, SHCeH ALVE 4t A=7F BHh ol 7]& oA 2"l Anl#¥
< DSV, SHC, ALVE tiAlstd Fiois d3d & dee orlsiy 59,
DSV YT/AGVE] Ayt tiaas

< 5-24> A olsAn o] Fdhe A as (=8 =)

T YT/AGV | DSV \ SHC \ ALV
ZFEAYA ST-C MP(A] 7+ ¢ 5271)
OFEA| 2H) TR AGEE, 4 %9), Rund RMGC 2t)
S 6t 3t 4th 44)
Az Esh i V50% ¥33% ¥33%

- 99 -



<(E 5-25> AME#elAd 23-N(C/C H4HA)
(91 7H/A1Z)

ok uj 2] ¢k A AFA

AdEe TR rogae T Fwad = e s
YT/AGV 31.6 32.0 38.7 34.1 4
V-1 DSV 49.1 49.5 38.3 45.6 2
(€1=)] SHC 42.5 43.0 514 45.6 2
ALV 42.9 43.5 51.6 46.0 1
YT/AGV 40.5 40.8 45.0 42.1 4
V-2 DSV 52.2 52.2 45.5 49.9 3
(4™ SHC 51.8 52.0 52.1 52.0 2
ALV 52.1 52.1 52.0 52.1 1
YT/AGV 47.6 48.1 49.2 48.3 4
V-3 DSV 52.2 52.2 49.3 51.2 3
Gah SHC 52.2 52.2 52.1 52.1 2
ALV 52.2 52.2 52.1 52.2 1
YT/AGV 51.7 51.8 51.3 51.6 4
V-4 DSV 52.2 52.2 51.2 51.9 3
64 SHC 52.2 52.2 52.2 52.2 1
ALV 52.2 52.2 52.1 52.2 1

et 74 ST-C 4t] & C/CE o]47] 3~6t] < Run® RMGC 24

C/CE YT3t4-Rung RMGC 20 | MAGY DSV C/CEf YT4th-Rung RMGC 2cf | BIAGY MDSV
OsHC mALV OsHC WALV
= 70 70
:—J 60 %J 60
F 50 T 50
= 40 | = 40 *
3 %0 2%
;:0 20 | ;..0 20 F
Q 10 o 10
(@] 0 IS) 0
SH-FS -y 23 =5l SH-S  -AY 23 =l
C/CZ YT5ti-Rungt RMGC 2cf | EAGY MIDSV C/CE YT6tH-Rungt AMGC 2cf | EAGY  MDSV
OSHC mALY OSHC  mALY
= ~ 70
> Y 60
< F 50
E = 40
B 2 %0
z <
20 B 20
Q © 10
(@] o 0
SY-FS  -AY 23 =5l SY-S  2-AY 23 gz
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&9, AP A= SHC ALVZ}E o540 B4 C/C A4 24
Z9o) 4 YI/AGVSH DSVHET B $58 Zo2 vehgth 53], DSVe] A&
SR AP A 71E YTIAGVSE 2 o)z} §le C/IC

A S UERAL Slo] FAMA A o ARlFEel B2 AGHES 7HA
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=AY ST-C MP(A13Fg eF 5271)
k= A 26l S22, Rung RMGC 2tf
LT il il 3t 30
Az ast - 0% V50% V50%

(3) AlE#E oA AL V)
ol’Fe] AlEHIA A=, Vo W&S AHEstd HAn g 7]&2] ST-C
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"ol A 714 $4% Ao BAuUt T8, SHCS ALVE DSV 24 e
$59 59 sHTe Mol 71E YIAGVY mAleteos #rbE % Utk
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Turnaround: 681 sec.
\

Terminal Performance
36.2 (lifts/hour)

C Truck Service

RMGC 1s/run
YT/AGV 5s (horizontal layout)

(per C/Q)

ST-C 4s
(per berth)
4

52.0x4 L= » 362x4
Subsystem Performance (lifts/hour)

- 3058

Turnaround: 470 sec.

\

Truck Service

RMGC 2s/ryn
ST-C 4s YT/AGV 4s (vertical layout) ~ Terminal Performance
(per berth) (per C/C) 45.0 (lifts/hour)
52.0x4 450x4 254 x16

Subsystem Performance (lifts/hour)

Turnaround: 472 sec.

|

RMGC 2s/run
DT-C 4s YT/AGV 4s (vertical layout) Terminal Performance
(per berth) (per C/C) 47.1 (lifts/hour)
g J
61.0x4 471 x4 254x16

Subsystem Performance (lifts/hour)
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Subsystem Performance (lifts/hour)
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\

Terminal Performance
51.6 (lifts/hour)

ST-C 4s SHC/ALV 3s
(per berth) (per C/Q)
52.0x4 51.6x4

Subsystem Performance (lifts/hour)
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CW\ Turnaround: 608 sec.
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/
7

61.0x4  nm > 563 x4 - 30.7 x 8
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Turnaround: 526 sec.

Truck Service
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\ W {urnaround: 623 sec.
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(per berth) (per C/C) 62.5 (lifts/hour)
/
/ g
1040x4 eEmmE > 62.5x4 IR 3058

Subsystem Performance (lifts/hour)

\

Turnaround: 516 sec.
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DD-C 4s DSV 4s (horizontal layout Terminal Performance
(per berth) (per C/C) 77.2 (lifts/hour)
104.0x4 77.2x4 345x16

Subsystem Performance (lifts/hour)
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J
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[] Single Trolley Type Container Crane-based performance

(21 AR

o= RMGC 1 RMGC 29 RMGC 349
°l& 91 | W2 | #3 | ¥l | F82 | £8 | F#¥1 | #¥2 | #F
AGV 26.3 26.7 23.2 31.6 32.0 38.7 32.8 33.2 42.8
DSV 43.7 43.9 23.3 49.1 49.5 38.3 50.1 50.6 42.3
3 SHC 40.8 39.5 28.4 42.5 43.0 514 42.3 43.1 52.2
ALV 41.1 40.0 28.3 42.9 43.5 51.6 43.0 43.5 52.2
AGV 32.0 32.1 25.4 40.5 40.8 45.0 42.2 42.7 50.2
DSV 50.3 50.4 26.1 52.2 52.2 45.5 52.2 52.2 50.2
o SHC 45.3 43.1 29.5 51.8 52.0 52.1 51.8 52.1 52.2
ALV 45.3 44.3 29.6 52.1 52.1 52.0 52.1 52.1 52.2
AGV 36.1 36.2 27.0 47.6 48.1 49.2 49.7 50.2 52.1
DSV 51.9 52.0 21.7 52.2 52.2 49.3 52.2 52.2 52.1
o SHC 46.8 45.0 30.4 52.2 52.2 52.1 52.2 52.2 52.2
ALV 47.3 45.3 30.8 52.2 52.2 52.1 52.2 52.2 52.2
AGV 39.5 39.6 28.1 55 51.8 51.3 52.1 52.2 52.2
DSV 52.2 52.2 28.6 52.2 52.2 51.2 52.2 52.2 52.2
b SHC 47.7 46.0 30.6 52.2 52.2 52.2 52.2 52.2 52.2
ALV 474 459 30.9 52.2 52.2 52.1 52.2 52.2 52.2

[J Dual Trolley Type Container Crane-based performance

(91 7H/AI1ZD)

ot RMGC 1§ RMGC 24 RMGC 3t}
°|& F31 | 92 | $£& 1 #91 FH52 | £33 | £31 | £¥2 | 3
AGV 26.7 26.7 23.3 32.1 32.6 40.1 33.4 33.7 44.6
3] DSV 46.6 47.2 23.7 53.7 54.4 40.2 55.2 55.9 45.2
SHC 41.2 39.7 28.3 42.7 43.4 56.6 42.7 43.2 60.9
ALV 41.8 40.5 28.8 43.1 43.7 56.7 43.1 43.7 61.0
AGV 32.5 32.6 25.2 41.8 42.1 47.1 43.7 44.2 55.5
4] DSV 56.1 56.3 26.1 60.9 61.0 47.8 61.0 61.0 55.8
SHC 46.3 44.2 29.2 55.8 56.5 58.8 55.9 56.7 61.0
ALV 46.1 44.1 28.9 57.1 57.6 58.9 57.0 57.5 61.0
AGV 36.2 36.9 21.7 50.4 50.9 53.1 53.2 53.8 60.4
DSV 59.6 59.9 27.2 61.0 61.0 53.0 61.0 61.0 60.3
5 SHC 47.4 45.2 29.5 61.0 61.0 59.8 61.0 61.0 61.0
ALV 47.8 45.6 29.8 61.0 61.0 60.0 61.0 61.0 61.0
AGV 39.8 39.4 28.0 57.9 58.2 56.3 60.3 60.6 61.0
DSV 60.8 60.8 28.2 61.0 61.0 56.4 61.0 61.0 60.9
6 SHC 47.8 47.1 30.0 61.0 61.0 60.7 61.0 61.0 61.0
ALV 47.8 46.5 29.8 61.0 61.0 60.2 61.0 61.0 61.0
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[1 Double Trolley Type Container Crane-based performance

(21 AR

o= RMGC 1 RMGC 29 RMGC 349
°l& 91 | W2 | #3 | ¥l | F82 | £8 | F#¥1 | #¥2 | #F
AGV 26.9 27.1 234 32.6 33.0 40.4 34.0 34.5 46.1
DSV 50.4 50.8 24.6 59.5 60.2 42.5 61.6 62.4 49.1
3 SHC 41.4 39.6 28.2 42.7 43.5 56.0 42.8 43.4 66.1
ALV 41.7 40.0 28.1 43.2 43.7 58.0 43.2 43.7 67.6
AGV 32.9 33.0 25.5 42.7 43.1 48.7 44.9 45.3 58.3
DSV 61.6 62.5 26.4 76.5 77.2 50.9 79.5 80.5 61.7
o SHC 46.2 44.5 29.7 56.9 57.3 63.3 56.8 57.5 82.0
ALV 46.7 44.2 29.2 57.6 58.2 61.5 57.8 58.5 84.2
AGV 36.5 374 27.2 52.1 52.5 54.4 55.3 56.0 68.3
DSV 69.5 70.6 27.9 91.3 91.7 56.2 94.6 95.6 71.8
o SHC 46.9 45.4 30.6 70.2 70.2 65.4 70.2 71.1 91.1
ALV 48.1 45.5 30.2 71.7 71.6 63.4 71.7 72.5 92.9
AGV 40.1 40.7 28.0 60.9 61.2 58.8 65.5 66.2 76.6
DSV 76.6 77.6 29.1 100.1 100.2 60.4 101.3 101.3 79.4
b SHC 48.6 46.8 30.8 82.7 81.8 66.0 83.1 84.0 94.0
ALV 48.8 46.4 30.4 84.8 83.3 67.2 85.2 86.2 96.4

[] Supertainer

Type Container Crane-based performance

(21 AR

of RMGC 1t} RMGC 2t} RMGC 3th
°ol& 91 | £92 | 3 58l | 92 | 3 | £91 | $£92 | 3
AGV 26.8 27.0 23.8 32.6 33.0 40.6 33.9 34.4 46.0
DSV 49.5 49.9 24.5 58.1 59.0 41.5 60.3 60.9 47.9
39 SHC 41.6 39.5 28.1 42.9 43.5 57.0 42.7 435 65.9
ALV 41.7 40.0 29.0 43.3 43.8 57.8 43.2 43.8 67.4
AGV 33.2 33.0 25.5 42.6 42.8 48.5 44.8 45.3 58.1
DSV 60.8 61.1 25.9 74.2 75.0 50.2 76.9 7.7 60.2
4 SHC 46.1 43.8 29.3 56.8 57.2 62.0 56.6 57.5 81.5
ALV 46.4 44.2 29.5 57.5 58.2 63.6 57.6 58.2 82.8
AGV 36.3 37.3 27.6 51.7 52.3 54.2 55.1 55.7 68.6
5e) DSV 68.5 69.8 27.5 86.5 86.8 55.6 88.6 89.2 70.0
SHC 46.8 45.1 29.9 70.1 70.1 63.9 70.1 70.9 87.7
ALV 48.0 45.5 29.7 71.6 71.7 64.9 71.7 72.5 88.6
AGV 40.4 40.2 28.1 60.8 61.2 58.0 65.1 65.7 75.7
61 DSV 75.8 75.8 28.8 89.9 89.9 58.7 90.0 90.0 77.4
SHC 48.4 46.8 29.6 82.0 81.1 66.4 82.3 83.3 88.6
ALV 47.8 46.1 30.1 84.1 83.1 67.1 84.6 85.6 89.7
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<Single Trolley Type Container Crane-based performance>
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<Dual Trolley Type Container Crane-based performance>
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<Double Trolley Type Container Crane-based performance>
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{Supertainer Type Container Crane-based performance>
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<Yard Truck or Automated Guided Vehicle-based performance>
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<Double Stack Vehicle-based performance>
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<{Shuttle Carrier-based performance>
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<Automated Lifting Vehicle-based performance>
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