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Abstract : ICII has been applied to existing ships to reduce greenhouse gases. Since the formula for
determining the CII grade sets the CO, conversion factor by fuel type, it is difficult that it perfectly
presents the greenhouse gas emissions of the actual fuel. Therefore, much research is needed to support that
the CO, conversion factor reflects the greenhouse gas emissions well. In this study, the CO, emissions
calculated based on the amount of fuel used and the CO, emissions measured in the exhaust gas according
to the mass fraction of natural gas were compared to analyze the effect on the CII grade. As a result, the
CO, emission reduction rate according to the natural gas mass fraction was 0.0032x for the CO, conversion
factor set by MARPOL, the reduction rate calculated based on the amount of fuel was 0.0053x, and the
reduction rate calculated based on the measured CO, emissions was 0.0034x. Therefore, it is advantageous
to calculate the CII by applying Cr based on the amount of fuel used. Based on this, the CII grade of
Back Kyung Ho in 2026 is expected to receive a D grade, but if calculated based on measured values, it
can be graded A if more than 60% of natural gas is used. And if calculated based on the amount of fuel
used, it was confirmed that it can be graded A even if less than 40% of natural gas is used.
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Table 1 Parameter values according to type of fuel

Type of fiel (lchﬂ/k\é) b (COzt((j);/ton)
Diesel oil 42,700 | 0.8744 3.206
Light fuel oil | 41,200 | 0.8594 3.151
Heavy fuel oil | 40,200 | 0.8493 3.114
Propane | 46,300 | 0.8182 3.000
LPG
Butane | 45,700 | 0.8264 3.030
LNG 48,000 | 0.7500 2.750
Methanol 19,900 | 0.3750 1.375
Ethanol 26,800 | 0.5217 1.913
3.5
3 Ethanol
Methanol

LNG

CO, Conversion factor
=
U

; Butane

: Propane

1 Heavy fuel oil
05 Light fuel oil

Diesel oil

Fig. 2 Conversion factors by fuel type according to
energy standards (CO,kg/MJ)
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