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Abstract

Regulations are being implemented worldwide to reduce emissions of air pollutants from port areas.
Accordingly, emission reduction devices for air pollutants discharged from ships are being installed.
However, it is necessary to prevent emissions in densely populated port areas. Discussions are underway to
establish an eco-friendly port system not only to reduce emissions of greenhouse gases, nitrogen oxides,
and sulfur oxides from ships docking in port areas in line with this environmentally friendly trend but also
to reduce operating costs. One prominent approach is to use shore power instead of operating generators
on ships docked at ports. The purpose of this study is to compare and analyze the emissions and costs
when operating generators on ships versus using shore power while docked. The primary air pollutants
analyzed are nitrogen oxides and sulfur oxides, and fuel consumption is predicted based on the amount of
electricity used when using shore power. Environmental benefits of using shore power were confirmed, and
even considering the initial cost of installing shore power supply facilities, there were long-term cost
advantages. This study on the use of shore power for ships while docked can serve as a foundational
study for establishing an eco-friendly port system in South Korea.

Key words : Air pollutant emission, Shore electric power, Cost reduction, Berthed ship

.M 2 42 OFH T Yrk(Lee, 2020). %61 gt ol
HelAe] t71 e EAs 55 ide] a7y

ASed s B AN AAH AW - gy 3 sz xﬂﬁl@&i Feb elol A
Ee HAH MRS RIS Sltlee and o) gy)oiEmd wZe Zoly] 9 AT %
Jung, 2021). Aha® Qs WASH: ALY 2 g3 9)tkUeon and Tac, 2019). o]l T]S-EHo
of AetelM wiEsh: 71 edmdel A% /3 a1 gu GAS F2e7] 95 o] A
edw wAsha glodl ol dZledEAl  ga gen gage duelNe §4 dee
et Al A& Thsd ARk ol TR% ol g wwoe] AgHm k. o] Ao

T Corresponding author : BEEEEEEOH Jeejh@pknu.ac kr/orcid.org/0000- 0002 3747-167x
s o ERE RAULD APl gEd7H 02l o8 A7,

- 503 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2024.6.36.3.503&domain=https://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

e ZQ) AvelA] Yrleg B WEe Folw
2% HES AT 9% §349 B )
S0 oS Ak 531 gu 9 Avpe
A BRAE Ak 99 54 AES AHg
e A9 d7ledBa MEt v de
g Fa ABFAA AABL a5
ot

APFAAAE A ] 0GB el A
9E mSlste] Tl el WS et
sowogrledEd B AARes Belstn
Qleh. Aueln] Abgehs ARfE 2k 247t

2 g ooy HxdEA &9 2 AP
“(International maritime organization, IMO)2] e hely
AERF AMHS AR % RyAke] dis JFE
Tt et olE Eall 2030 =7 247F

Systels gae AWsa 9

rulm [‘

HEER

X

R

*d‘%‘oﬂ/ﬂ wEshs 712
A= FAdskE, da
TAE Aldska glar ol

(scrubber), A BZA  Zw|

Qe gan =
Iy 3l
web 2zel
M A 3L ¢(Selective  catalytic
reduction, SCR) 5= AX|sta o} mA|HA &}
#ANAE HAZZIZDE|(Diesel particulate filter,
/g;z]—g;].*y o] ocq o]ﬂ?ﬁ zr EH7]i°3 L=}
Aol Aghet Awe Agato] o7l ed e Wl
5 ZAA713 3 BK(Son and Bae, 2007).

o Qo] Tkl vl AadkaE A
Tier 117} 28¥ 7]#olt}h. Tier M+ A8}
A s AAsENOx) &S Alghe]
Se 2011 ol F ATt AxR Aol qauwi

Dl
A1, 2016 )& A F AzE A

ol

ke o
=2 Y AxAEE A Tier MIE 44
Wi Qlek B4 qiAlE A AsHa gerw
A4 23 < Tier I 2& AHuto] 73sld 3
73 atAlel digetr] 98 §3AEE Ageke
ol el dial F7re el vt
Aube A §4 AEE AHgshe A dEE
ARgSHE Aol digh wES waAe daE

AR §4d 9358 (alternative  maritime
power, AMP)& &l ¥ Aol A At
F398 A% WAL Wl vg A A

o= ﬁ**ﬂ%lﬂk SHAIRE &

A8t7] f1gk vl goll st ddst FAE s
3l 8HAI7} Q1S th(Park and Kang, 2018). 74
g ARgol wE AFuh Fl Adutelx o] Abste

o

JEL ox B e n

ME 9D S g Ao B ATl &
S AESAS FS olinEL HEL

32.5%, V145 °F 33% dishs At X
CThHan and Lim, 2010).
HRE e e

3

[e]

6H°§%W Aol tk(Bae et al., 2014). FuA] A
Ay = sl&iA A7) 197t

*51‘31 Tier Mol et 7|HoE ARFS
<Table 1>°] YEFHTHJung and Lee, 2018). U}
/\%HPJ 7:]0 X—]HL /\] §].ﬂ;<1— ‘:o] O]Tri ul-;q
717} 2t o) *AHI|E &,
2 wasle Feke dgsA

¢

r

- 504 -



oQEde ARE 53R £
sfo] sttt Tela Aue] A
g AAEN ARE NFOR &

shain.

f
N
il

O

M e
1%

<Table 1> Principal data for generator engine of

the ship

Item Data
Stroke 4-stroke
Piston trunk type

turbocharge with

Intake air method .
inter-cooler

Fuel marine gas oil
Cylinder configuration in-line
Number of cylinder 7
Rated speed 900 [rpm]
Power 805 kW
Cylinder bore 170 [mm]
Piston stroke 280 [mm]
Swept Vf)lume per 636 [dm’]
cylinder
Mean effective pressure 24.1 [bar]
Compression Ratio 15:1
Tier level Tier II
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<Table 2> Property of fuel

Item Data

Sulfur content 0.04%
Density at 15C 0.8504

API gravity at 60°F 34.24
Kinematic viscosity at 40C 2.90
Flash point 65.0C
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<Table 3> Emissions from the ship per 1 hour

Item Data
NOx 8.14 g/kWh
60000 -
SOx 2721 g
50000
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[Fig. 2] Yearly emissions from operating engines
instead of shore electric power.
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<Table 4> Annual shore electric power usage,
electricity costs and average price of
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