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Abstract — It is regulated to reduce greenhouse gas and carbon dioxide emissions by 40% in 2030 and 50-70% in
2050 through the early, mid -term and long -term strategies around the International Maritime Organization (IMO).
In particular, the initial strategy was enacted as a technical measure to enforce regulations through technical mea-
sures and operating measures, and the Ship Energy Efficiency Design Index (EEDI) for the new ship was enacted
and the ship energy efficiency index (EEXI) was applied to the existing line. However, this regulation is not
included in the regulation because domestic coastal ships, government lines, and practice ships are not included in
the regulation, and regulatory applications are not included in the regulation. Vague. Therefore, this study selected
a ship that was similar to the ships subject to the 11 ships to confirm whether the ship energy efficiency index and
the carbon intensive index were subject to penalty, and to seek ways to reduce them. In the classification criteria,
the classification of SPS Code was selected by the use of SPS Code and the classification coefficient of classifica-
tion by the shape of the ship. As a way to reduce EEX]I, it can be reduced by using carbon dioxide reduction tech-
nology or using the type of fuel oil used, and reduces the program that restricts the output of ship propulsion, or
maintains the output of the ship to 35 ~ 53%compared to MCR(Maximum Continuous Rate). If you can satisfy the
required EEXI.

Keywords: Energy efficiency existing ship index(’d ¥}l 1] %] &8 ] ), Carbon reduction short-term strategy(eH4~7¢
%%714%), Government ship(F-5-4), Training ship(J-41), CO, reduction plan(©]Aka}gka ZHEHIGH
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Table 1. Road map for carbon neutrality in shipping

Studies and Monitoring of Marine Pollution)°ll &= 3{3}a1 8]
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No. Reduction Measure
1 Low carbon (LNG, hybrid, mixed fuel) ships
2 Carbon-free (electricity, hydrogen, ammonia) ships
3 Application of energy efficiency technology and improvement of flight efficiency
4 Supply of low-carbon and non-carbon government ships

(source: Ministry of Oceans and Fisheries., Carbon neutral roadmap 2050, 2020)

Table 2. Greenhouse Gas Reduction Strategy in IMO

Reduction Measure

1. Improvement of existing energy efficiency system (based on EEDI, SEEMP)
2. Development of technical/operational energy efficiency measures

Short term 3. Establishment of existing ship improvement program
4. Measures and Actions of Methane & VOCs
5. Development of guide line for CII

Mid-term 1. Updating programs and national actions to secure low- and carbon-free fuels
2. Ship’s Operational Energy Efficiency Measures

Lo 1. Development and supply of carbon-free or non-fossil fuels

2. Encouraging adoption of emission reduction mechanisms

(source: IMO., 2009, Second IMO Green House Gas study)
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Table 3. Contents of Regulation

Contents of Regulation

EEDI

From Jan.1, 2013, when building 11 types of ships with a gross tonnage of 400 tons or more, the energy design efficiency index must be

calculated and designed and built in compliance with the allowable values.

EEXI From Jan. 1, 2023, a system to reduce CO, emissions by calculating the energy efficiency index for ships currently in operation.

As aregulation applied to ships engaged in international navigation with a G/T5,000 tons or more, ship efficiency is calculated based on
CII  the actual annual fuel consumption and mileage of the ship, and A to E grades are obtained according to the degree of achievement
compared to the allowable value required for the ship during the period It is a regulation that grants up to.

(source: IMO., 2009, Second IMO Green House Gas study)
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Table 4. Carbon dioxide emission calculation result
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Year Global CO; (10'ton) __ AllShip (10'ton) __ Global ship (10°ton) Al ship Share (%) __ Global ship Share (%)
2007 31,400 1,100 882 35 238
2008 32,204 1,135 921 35 29
2009 32,047 978 855 3.1 2.7
2010 33,612 915 771 2.7 23
2011 34,723 1,022 850 2.9 24
2012 35,640 938 796 2.6 22

(source: Third IMO Greenhouse Gas study 2014)
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Table 5. Specification of model ships
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Type of ship A4 A=A AR
qup A B C D E F
G/T[ton] 5255 9196 6686 4701 970 1458
DWT][ton] 1828 3671 2636 1806 839.1 758
M/EZ ] [kw] 3330 4963.5 4545 3345 1642.5 895.2
G/E £9[kw] 472 580.9 553 473 359.5 309.7
SFC(M/E)[g/kwh] 189.28 190 190 190 190 190
SFC(G/E)[g/kwh] 2183 215 215 215 125 215
% [knot] 14.10 18.11 15.05 15.96 13.41 13.44
EEXI(GT) [g/t-mile] 27.21 2020 3130 31.50 95.99 38.72
EEXI(DWT) [g/t-mile] 89.64 50.62 78.04 82.00 109.06 73.21
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Table 6. Block coefficient of model ships
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Type of ship A A= AR
Au} A B C D E F
u|4= ¥ (ton) 5184.7 91222 6434.6 4626 2005.5 1860.8
T4 708 (m) 95.0 120.0 104.0 94.0 65.4 63.0
3 Z(m) 16.0 194 178 15.6 11.0 13.5
FESF (m) 5.65 6.40 5.90 5.60 4.60 4.60
wE A5 0.5838 0.5973 0.5876 0.5841 0.6010 0.4700
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A 49.02 89.64 40.62
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F 68.56 1321 4.65
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Fig. 2. Engine Power Limitaion.

Table 8. Ship’s Load&speed to meet Required EEXI

Adu} Required EEXT M/E MCR Req, EEXI 5% 3 (MCRUJH])  Req, EEXI 5% A% [knot]
A 49.02 4440 35.5% 11.63
B 37.59 6618 53.1% 1521
C 42.64 6060 36.3% 13.01
D 49.25 4460 41.2% 12.24
E 65.95 2190 38.0% 9.41
F 68.56 1505 50.1% 9.10
Table 9. EEXI according to the type of ship’s Fuel
AE da4 A=A FAA &A1
qup A B c D E F [t-CO,/t-Feul
LFO 89.64 50.60 78.04 80.60 109.06 7722 3.151
LPG-B 86.20 48.66 75.04 77.50 104.85 7425 3.030
LPG-P 85.35 48.18 74.30 76.73 103.84 73.52 3.000
LNG 78.23 44.16 68.11 70.34 95.16 67.39 2750
Nere 54,42 30.72 4738 48.93 66.20 46.88 1913
e e 39.11 22,08 34.05 35.17 47.58 33.69 1375
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Fig. 3. EEXI according to the type of ship’s Fuel Oil.
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