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A Study on Space Allocation Method and Calculation of GHGs Emissions in the Port
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ABSTRACT

In this study, we researched the emission source category and it was calculated emissions estimates from existing
research or literature review related to port. In addition, we have created the basis for a policy that can reduce
greenhouse gas emissions calculation based on the results of the harbor. Greenhouse gas emissions estimation
results, we proposed a method for allocating the GIS space. In this study, we confirmed based on the calculated
greenhouse gas emissions by sources resulting in the GIS Map Port result of the expression construct for space
allocation. Based on these results, it tries to provide the basic data that can be used when you want to create a
local government measures to reduce scenario in the future.
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Table 1. Emission factor and parameter
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Category Gasoline Diesel B-A B-B B-C

CO, [tC/T]] 19.7 20.0 20.2 20.6 20.8

Emission factor H, [kg/TJ] 5.0 5.0 5.0 5.0 5.0

N,O [kg/TJ] 0.6 0.6 0.6 0.6 0.6

Gross calorific value[MJ/L] 33.5 379 389 404 414

Net calorific value [MJ/L] 31.0 354 36.6 38.1 39.1
Oxidation factor 0.99
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Fuel consumption(tCOzeq.) =
M7, % P,, X LF,, x SFOC) ®

T: Average duration of operation of each equipment per
year(hr/yr)

P: Nominal engine power(kW)

LF: Engine load factor(%)

SFOC: Specific fuel oil consumption(L/kWh)

b: Equipment type

e: Engine type

Source: EEA, 2013.
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Table 2. Summary
Ship Maximum  Average Load
Ship category call speed  engine power factor
[N]  [knot] (kW] [%0]
Carrier 230 187 1,179 0.3
Bulk ships 477 145 7,311 0.3
Liquid bulk ships 162 148 2,668 0.2
Cement carrier ships - 18.7 6,591 0.3
General cargo ship 1,905 15.2 3,656 0.3
Ro-Ro/vehicle 356 16.8 11,195 0.2
Container ships 2,034 21.6 10,574 0.1
Tank ships 190 148 6,570 0.3
Other 42 130 1,228 0.5

LF: Load factor(%)

AS: Actual speed(knots)
MS: Maximum speed(knots)
Source: VPA, 2009.
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Fig. 1. Operating mode of the ship.

Table 3. Characteristics of harbor craft used in the port

of Incheon
Classification Count operAa:;flrggheoms Load factor
® [N] [hr] (7]
< 2,000 1 2 30
2,000~40,000 2 2 30
> 40,000 3 2 30
Source: Incheonpilot, 2015.
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Table 4. Characteristics of cargo handling equipments
used in the port of Incheon

Engine Annual Load
. Count .

Equipment IN] power  operating hours factor
(kW] [hr/yr] [%]

Forklift" 36 139 1,512 0.30
Excavator” 39 160 2,400 0.57
Wheel loader” 17 216 1,872 0.51
Log loader” 5 216 1,872 0.51
Pay loader” 24 344 1,694 0.51
Top handler” 5 210 2,095 0.59
Reach stacker” 30 218 3,112 0.51

D' ME, 2009; ? VPA, 2013.
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Table 5. Estimation of number of heavy duty vehicles within the port entrance

Cargo (10° RT)" Count (N)”

Category Total Cont. Bulk Trailer truck  Passenger car Vans Hejgyhicf:ty
2008 141,814 27,216 114,597 2,354,166 1,303,600 256,238 256,238
2014 150,083 39,373 110,710 3,405,691 1,379,612 247,545 247,545

Rate (%) 1.06 1.45 0.97 1.45 1.06 0.97 0.97

Y ME, 2009; * VPA, 2013.

Source: IPS, 2008.

Table 6. Traveled distance in the port of Incheon (Unit : m)
Length G-1 G-3 G-4 G-5 G-6 G-8 South gate Coastal gate Wolmi gate Coal pier
Average 579 2,015 563 1,136 471 379 775 1,745 100 290

Total 1,157 4,030 1,126 2,271 942 758 1,549 3,490 200 580

Source : IPS, 2008.
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Table 7. 2014 total port-related GHGs emission by source category in the port of Incheon
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(Unit : kton/yr)

Emission

Terminal
oGV HC CHE RL HDV Total
Inner harbor 14.2 53 3.1 0.0 62.1 84.8
South harbor 11.5 4.8 213 0.2 1.7 39.5
North harbor 11.0 2.6 23 0.0 0.3 16.3
Yeonghung harbor 1.1 0.5 0.0 0.0 0.0 1.6
Total 37.9 133 26.7 0.2 64.1 14222

B [nner harbor
B Marth harbor

B Sputh harbor
B Yeongheung harbor

(A) Emission rate of the harbor

B oGV EHC ECHE ERL EHDV
(B) Emission rate of source category

Fig. 2. Percentage of GHGs emission in the port of Incheon.
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