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The Evaluation of Backhaul Transport with ITT Platform
- The Case of Busan New Port -
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Abstract

This study tries to evaluate the effect of ITT introduction in Busan New Port. The study used the
estimation model of the number of vehicles required in accordance with the backhaul rate. The model used
big data, COPINO e-document for one year in 2015. COPINO recorded the event such as truck ID,
container ID, ATA, damage etc when truck arrived at gate. The study finds important information to
estimate the required number of trucks for handling current ITT containers in Busan New Port: Daily
throughput in Busan New Port is 1650 vans, especially night throughput recorded peak level in 1800
hours to 2400 hours, the throughput between adjacent terminals recorded high, i.e PNIT to HPNT. The
transportation capability for 6 hours between terminals is from 4 vans to 7 vans. The required trucks are
estimated 89 currently without considering peak level. If we change the back haul rate from current 20%
to 40%, 60% and 80%, how much would the cost drop? It was discovered that, if it is raised to 40%,
60% and 80%, the number of vehicle required will be reduced from 89 (current) to 76, 65 and 59. It was
also discovered that the total savings will reduce down to 12%, 25% and 34%.
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<Table 1> Comparison with previous research

Year Existing researcher

Research content

Huarong Zheng, Rudy R.
2016 Negenborn,, Gabriel

Lodewijks (waterborne AGVs).

Author suggests closed-loop energy-efficient scheduling and control of an autonomous
Inter Terminal Transport (ITT) system using waterborne Autonomous Guided Vessels

Kevun Tierney, Stefan Vof,

Author suggests that a novel integer programming model for analyzing inter-terminal

2014 - . .
0 Robert Stahlbock transportation (ITT) in new and expanding sea ports

Oh Seokmun.. Jeon Author suggests that Double stack Multiple Trailer System(DMTS) is the proper vehicle
2014 ” which handles transshipment cargo from this terminal to other terminal in Busan New

Hyeongmo, Bang Hyeongjun Port

2003 Vis, Koster .
terminals

Author suggest strategy to improve the transshipment and link system between container

2000 L Jim, Ch . .
eem Jim, then Tanjing Paga in PSA

Author suggests strategy which reduce the cost of transshipment cargo at Brani, Keppel,

Hendricks, Armbruster,

2000 Laumanns, Lefeber Udding

Authors suggest the model and solution in order to improve efficiency of transshipment
cargo handling in Antwerp port

1998 Goussiatiner

Author suggests that which vehicle is better between yard truck(YT) or MTS in terms of
transportation cost, when they transport containers among yard blocks.

Goussiatiners= k=52 (Yard Block) Aol %
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<Table 2> Inter-terminal trade volume (Van)
(From \\To) PNIT PNC HINC HPNT BNCT Total Average
PNIT - 21,187 11,443 85,505 9,204 127,339 25,468
PNC 22,536 - 37,210 25,598 27,365 112,709 22,542
HINC 15,691 50,086 - 34,318 16,754 116,849 23,370
HPNT 65,575 24,730 31,810 - 13,577 135,691 27,138
BNCT 5,009 58,918 12,869 8,522 - 85,318 17,064
Total 108,811 154,920 93,331 153,943 66,900 577,906
Average 21,762 30,984 18,666 30,789 13,380 -
Source: authors' analysis
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Transit Timebetween Terminals = (Average Distance between Terminal) e 08
=+ (Truck Speed) + ( Waiting Time for Traf fic Signal )
+ ( Gate Transit Time) + ( Terminal Handling Time)

<Table 3> Estimated processing time per Shuttle transportation one move

Average (Transportation| Termjt?al fo | Time required Gate waiing time Time required
Distance speed ter@nal for'trafﬁc passing time for per move
(km) (kvh) time hgl.lts (tmin) load/unload (tmin)
(min) (min) M)

PNIT-PNC 1.9 40 2.85 0 0 30 33
PNIT-HINC 7.57 40 11.35 8 1 30 50
PNIT-HPNT 3.28 40 492 4 1 30 40
PNIT-BNCT 7.57 40 11.3 8 1 30 41
PNC-HINC 34 40 5.1 2 1 30 38
PNC-HPNT 7.17 40 10.75 10 1 30 52
PNC-BNCT 3.67 40 5.50 11 1 30 48
HINC-HPNT 7.75 40 11.62 12 1 30 55

HINC-BNCT 9.2 40 13.8 13 1 3 58

HPNT-BNCT 3 40 4.5 1 1 30 37

EA495 Aojshd, 2 Ag 1112 4% A ITT &% E3H3(dual move)S 20%% 7143t
Aol 115 Huld 3F ol A7l Aol th AAl o] H3ES A of 18% A=
AIZEE Ha oF 300l Ho oF 1IN E & FEE Holi Stk EuYE 1 % oY MY
¥ Ao BAETY she 342 (4 2)9F 2k

29 ¥42 &8st HYE 2% 9=
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Huld 2 84 A4k 478 SEow Aw sa A
2 AT £558 A9 A Rag g A

Transit No.between Terminals = (6hours X 60minutes ~ Transit Time between Terminals)
+ (No.of Trip per Truck)) X (1— Dual Trucking Ratio) e 2)
+ (6hours X 60minutes) X Dual Trucking Ratio
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A o).
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<Table 4> Throughput per six hours (Van)
PNIT PNC HJINC HPNT BNCT
PNIT - 7 4 5 5
P N C 7 - 6 4 5
HINC 4 6 - 4 4
HPNT 5 4 4 - 6
BNCT 5 5 4 6 -
4. TT Y 13 2A
FArgE A1) whEJel A B(COPINO)E & =84, EQde] 93¢ Aoz Yewth EQ
Mgk Ay, 72 o9 ITT 5832 €99 doll %8 Yol Aste olfrv T 4
29,351van, 3} 29,656van, T2 32,765van,  FdH= FAlo] Fube] FF WU} 9T RIEV} =
59 32179van, =2Y 35598van, EQ2Y 7] &l Aow FAHHAY.
45,235van, 422 3128lvans A& 5FSch =L
50.000
45,235
45.000
40,000
35,598
35.000 32,765 32,179
31,281
30.000 29,351 29,656
26.000
20,000
15.000
10.000
5.000
B MOMN TUE WED THU FRI SAT SUN
[Fig. 2] ITT throughput per day, Source: authors’ analysis
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[Fig. 3] ITT throughput by Time, Source: authors’ analysis
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Required No.of Truck = (Daily container move + 20 hours)
= Hourly Transit No.betweenterminal s

AMeas wEeR MR ITT 27 AE A% 2. B digs sorlE FEHS
<Table 5> ITT Number of vehicles required when the current multimodal transport rate is 20%

(Number of vehicles)

PNC HINC HPNT BNCT Total
PNIT 5 5 23 2
PNC 11 9 13
89
HJNC 12
HPNT
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<Table 6> Analysis results by scenario

ALE

<Table 6>3} 2tk @A 20% H5&e 45 89t
o Aeko] Wd W Bsgo] AN A B3E

o] 40% 4 uf 76WH, 60%Y
59t 2] ApsFo] Q3

) 65T)], 80%%Y

(Number of vehicles)

Multimodal Terminal PNC HINC HPNT BNCT Total
Transport rate
PNIT 5 5 23 2
20% PNC 1 9 13 o
(Current) HINC 12 6
HPNT 3
PNIT 4 4 20 2
PNC 9 8 12
40% 76
HINC 10 5
HPNT 2
PNIT 4 3 17 1
PNC 8 7 10
60% 65
HINC 9 4
HPNT 2
PNIT 3 3 16 1
PNC 7 6 9
80% 59
HINC 8 4
HPNT 2
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V. ITT Platform ZAXA &3t 2o
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<T

able 7> Formula to calculate the required vehicle cost

- Fuel cost = Daily transportation cost per vehicle + Fuel efficiency(Km)S) x Fuel price per litter

- Tire changing cost = Number of tires®) x Tire cost’) x Vehicle daily transportation distance +
Tire changing frequency®)

- Driver cost = Driver cost per vehicle per km% x Vehicle daily transportation distance

- Welfare cost = Driver daily cost per vehicle x 10.365%

- Vehicle maintenance cost = Vehicle maintenance cost per kml0) x Vehicle daily transportation
distance

- Vehicle Capital Cost = Vehicle purchasing cost ') x Capital cost (%) + Vehicle operation life
Time!2) + Annual days

- Vehicle Depreciation Cost = Vehicle depreciation cost per km x Vehicle daily transportation
distance

- Vehicle Insurance Cost = Vehicle insurance cost per year

- Public tax and charge 13) x Annual total transportation distance

- Other cost = Total cost x 1%
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<Table 8> Total cost savings by scenario

o 2EM - BASE AlSE CjAlo 2 -

Current Scenariol Scenario2 Scenario3
(20%) (40%) (60%) (80%)
Number of vehicles required 89 76 65 59
Throughput per truck per day(Van) 18 25 27 34
Moving distance per truck per day(km) 150 156 156 150
Fuel cost per truck per day(won) 54,618 56,618 56,582 54,618
Tire replacement cost per truck per day(won) 7,510 7,785 7,780 7,510
Total daily variable cost(won) 62,128 64,403 64,362 62,128
Labor cost per truck per day(won) 150,200 155,700 155,600 150,200
Benefits per truck per day(won) 15,568 16,138 16,128 15,568
Vehicle maintenance cost per truck per day(won) 18,024 18,684 18,672 18,024
Depreciation cost per truck per day(won) 15,020 15,570 15,560 15,020
Vehicle premium per truck per day(won) 6,198 6,198 6,198 6,198
Per day per truck duties(won) 1,802 1,868 1,867 1,802
Daily cost per truck(won) 34,435 34,435 34,435 34,435
Total fixed cost per day(won) 241,248 248,594 248,461 241,248
Variable cost per day(one million won) 5.53 4.89 4.18 3.67
Fixed cost per day(one million won) 21.47 18.89 16.15 14.23
Total cost per day(one million won) 27.00 23.79 20.33 17.90
Total cost savings rate (%) - 12% 25% 34%
2015 FAR AR W MEsEEE A BAESE ITT YA 4A3ES 7|Eow
577.906vanl ™, 19 Hi o 16s0vang Azlel @) £ s)ake] F4 B arAgke nelstel
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