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Abstract : Due to the increase of container terminals, as the volume of terminals become distributed, the competition of preserving
existing volume and inviting new volume are becoming fierce, and various ways for processing terminal volume and inviting volume are
being sought. Container terminal eflorts to maximize efiiciency in order to improve the volume handling capability and productivity by
both expansion of the latest equipment and development of the latest terminal system. There are a variety of factors that influence the
Improvement of productivity at container terminals. Among them, in the case of yard transter equipment, If it were to convert from the
method of a Yard Tractor(YT) being fixed allocated to a certain Gantry Cranes(GC) to a Pooling System that processes in a method
that properly distributes and allocates a Yard Tractor(YT) to multiple Gantry Cranes(GC), the terminal productivity and the fusibility
of YT may be increased. The KPI which is an indicator for the productivity at container terminals is GC productivity and since GC
productivity cannot exceed the speed of physical GC operations, a Pooling System is applied to increase productivity which its meaning
and eflect is massive. Here in the Report, we produce the Pooling Algorithm system to improve the efiiciency of the transported
equipments in container terminal which is actually applying or this method and have compared Non pooling system with Pooling system
in the fields. By introducing a transter equipment pooling system and enhancing the productivity compared to other terminals, 1t may
become an essential factor for increasing the continuous service quality and profitability in terms of terminal business.

Key words : Container Terminal, Productivity, Yard Tractor, Pooling System
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Table 1 Destination container terminal research facility

Categor Busan New|Busan New|GwangyanglInchon
Y IPort (A) [Port (B) [Port(A) Port(A)
Cargo |Exclusive Container Terminal
Length |2,000(m) 1,100(m)  |1,150(m) 600(m)
Depth |16717(m)  |18(m) 16(m) 14(m)
Number |18,000(Teu) |12,000 4,000 2,000
X 6 (TewX 3 |(Tew X 6 (Tew)X 6
Capacity 400 million[200 million|111 million 80 million
Teu Teu Teu Teu
Source : Busan Port Authority, Yeosu GwangYang Port Authority,

Incheon Port Authority
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Table 2 Operating model concept

Category Work Flow

Non Pooling

1A55|gnment Request radic

System IJob Start H Assigned radio H Job End I
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Table 3 Number of transfer equipment input Pooling System©o.# £dsl= EHulds FAsATh o3
Catego|Busan New |Busan New |Gwangyang| Inchon H]ol Non Pooling System¥} Pooling System ¥1E|&< 4
y Port(A) Port(B) Port(A) | Port(A) Eate] FHEHE 7MY EF o] ol AR F A4
Min S 5 3 3 dA3-s mUEYstn A7 ge 54 sth
Max 8 9 4 6
Avg 6 6 35 4 2) Bt AN

Table 4 Main Line volume by terminal(2013.1 - 2013.3) o}

Category |Busan New |Busan New |Gwangyang| Inchon A
Port(A) Port(B) Port(A) | Port(A) AAA S A2 A2 (GBP, Gross Berth Product1v1ty)
1th Week| 33,131 24,005 10,879 6,146 % AAA(GP, Gross Productivity), = A2 NP, Net
Ve e | e | e [ eme| OIef Tasd 4uds sl
1 ecl R y y y - B o} x}
Ath Week| 35,249 24,056 9137 7889 O@ GBP_(Gross- Berth onductlwtsi)b H o A7y X—,“i":a‘
1th Week| 36,712 16,761 7,356 4,891 we oulsit) &g TS ‘BT F FAY A = BF F
2nd Week| 44,167 26,122 7,173 10,369 k4] Il ot} oFE Fig. 9 GBP =3+ ZIHo|UH T H
e e | et | i [ A oo BUH S AN A A Arels 2R
t! ee .
2 ! ’ 2 rg AR AEE Y s 1Y 2 FE3 A5E
1th Week| 36,073 28,026 7,994 5,241 1,143740 ] HE ° o Lors o o i 10};
ond Week| 42579 | 33,126 9421 | 836 HERl 2122 Pooling System= =93HA W == 8
3rd Week| 34,749 29,856 10,224 8,202 RAS AF Bk Aol =& & U UTh
4th Week 45’161 36’670 8’429 8’047 Winchon PortiA]  WGwangyang Port{A) B Busan New Port{A]  MBusan New Port{8)
Sum 448212 332,377 102,346 85,887
11021 10616 — e
9854 | 9735 9805 .. 9993 g71p % 9882
Table 5 Yard unit rates(2013.1 - 2013.3) T 1| | LELD
B7s 95 [gso 104 as 7 g;a §9.88
Category | Busan New |Busan New|Gwangyan| Inchon I sl o5z ssafll .
Port(A) Port(B) |g Port(A)| Port(A) el
Vsl | Rate | Vsl |Rate| Vsl | Rate | Vsl | Rate
1th Week| 32 | 75.7 | 30 [66.7] 32 | 792 | 9 | 97 | |
2nd Week| 45 | 773 | 38 [783| 24 | 80 | 14 |82.3 —f— A—f———~————f— A—k———~
Srd Week 38 754 33 692 29 783 11 97 Wi:cofWizzufW:;iufw:;’;ofw:;:afwzziafW:g‘:nfWi:;mfWié’;ofw:iofw:;iofw:iof e
4th Week 39 705 32 966 28 746 12 93 Jan Jan Jan Jan Feb Feb Feb Feb Mar Mar Mar Mar
1th Week| 35 | 754 | 26 (695 24 | 766 | 7 |99.4 Fig. 9 GBP(Gross Berth Productivity)
2nd Week| 38 | 831 | 35 [79.7| 26 | 625 | 16 |72.9
e e e B ) @ GP(Gross Productivity}= 2410] 133te] sleiiie 9=
ee . . .
S ]— 5_ ]—0-1 710 o
Tth Week| 338 | 707 | 27 [686] 24| 50 | 7 |725] o1 =% & el 22ARMIN £ A vhe gt 2e)
2nd Week| 41 | 738 | 34 |80.6] 31 [ 485 | 13| 70 AR BE T A ARnls s el A7)
3rd Week| 40 | 728 | 31 |73.2| 29 | 50.2 | 11 | 68 g T F X—}ﬁ%t = YJgelA] SIAIA] QA7
4th Week| 40 | 75.6 | 33 |786| 31 | 51.3 | 12 | 65.2 (GC & EJQAI7D” o|t}. 2 Zleke Ago|UEndoA mA

ﬂ@%@%ﬁwwaaw%%%gw@W%@ﬁ
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o B HAarw FYste] Ji FY S S8k, Table 4 otell Fig. 10 GP =3t+= ZH]oJUE W AellA 3704 st B4
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