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In the previous research, a study was carried out to estimate the actual performance such as the propeller Revolution Per Minute
(RPM) and engine power of a Liquefied Natural Gas Carrier (LNGC) using the full—scale measurement data, After the predicted RPM
and engine power were verified by comparing those with the measured values, the suggested method was regarded to be acceptable,
However, there was a limitation to apply the method on the prediction of the RPM and engine power of a ship, Since the information
of route, speed, and environmental conditions required for estimating the RPM and engine power is generally regarded as the intellectual
property of a shipping company, it is difficult to secure the information on a shipyard, In this paper, the RPM and engine power
of the 151K LNGC was estimated using the combination of Automatic Identification System (AIS) and European Centre for Medium—Range
Weather Forecasts (ECMWF) database in order to replace the full—scale measurement. The simulation approach, which was suggested
in the previous research, was identically applied to the prediction of RPM and engine power, Alter the results based on the AIS
and ECMWF database were compared with those obtained from the full—scale measurement data, the feasibility was briefly reviewed,
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AMAZ Holef tHAHIE 218t AS 2 ECMAWF CllOjEfH[o]A =3t 0

A7 FHERACH (Park & Kim, 2014; Sherbaz & Duan, 2014).
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of a ship
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Fig. 3 The coordinate system considering wind and waves
(You, et al., 2018)
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Table 1 Type of Information acquired from full-scale
measurement, AlS, and ECMWF database

Full-scale
measurement AlS
data

Time in UTC
(universal time
coordinated)
Shl.p. N position with
position accuracy
(latitude, |. .. . -
) indication and
longitude) intearit
SOG(speed oty
over ground) .SOG
Draft aft Ship's draft

Draft fwd

Wind speed
Wind direction Wind speed
Hs(significant Wind direction
Environme | wave height) Hs

ntal data | Tp(wave mean Tp
period) Wave
Wave direction
direction

ECMWF
database

Time in UTC
Ship's

Kinematic
data

Table 2 Acquired data of the ship for Initial location
and final location from AIS and ECMWF

Device Data Initial data | Final data
o 2010.11.22 | 2010.12.06

Time in UTC 09:00 09:00

Latitude 20.73 -24.89

Longitude 121.19 48.67

AIS COG;Cr‘;Lu’fde) OVeT 226.53 235.49

SOG 16.50 17.34

Draft Aft 9.77 9.80

Draft Fwd 8.34 8.02

Wind speed 13.60 9.14

Wind direction 38.40 358.30

ECMWF Hs 1.50 1.61

Tm 7.10 7.80

Wave direction 35.90 91.60
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Table 3 Statistical values acquired from the measured
RPM, RPM calculated from the full-scale
measurement (You, et al., 2018), and RPM
calculated from the AIS and ECMWF data
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Fig. 16 Time histories of the measured power, the power
calculated from the full-scale measurement (You,
et al., 2018), and power calculated from the AIS
and ECMWF database

Table 4 Statistical values acquired from the measured
power, power calculated from the full-scale
measurement (You, et al., 2018), and power
calculated from the AIS and ECMWF data

Mean of RPM error Mean of power error
- Mean power [MW
Mean RPM [-] / Mean RPM [%] power [MW] / Mean power [%]
Measured Measured
2. - -
RPM 72.69 oower 16.59
Full-scale 7478 88 Full-scale 16.79 117
measurement measurement
AlS + AIS +
ECMWE 73.19 0.06 ECMWE 15.43 7.01
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