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A study on a main engine power prediction model for a VLCC

CHEN Yingbin'?, DONG Guoxiang'”* , JI Sheng'”, ZHANG Yanfei'’

(1. State Key Laboratory of Maritime Technology and Safety, Shanghai Ship and Shipping Research Institute
Co. , Lid. , Shanghai 200135, China; 2. Key Laboratory of Marine Technology Ministry of Communications,
Shanghai Ship and Shipping Research Institute Co. , Ltd. , Shanghai 200135, China)

Abstract: Improving ship energy efficiency and reducing greenhouse gas emissions are major research priorities in the
maritime industry. Accurate prediction of main engine power is fundamental to enhancing vessel energy efficiency. Using
historical operational data collected from a Very Large Crude Carrier ( VLCC), this study integrated and cleaned
meteorological data to construct training and test datasets. Three models for main-engine power estimation are investigated
and compared: a mechanistic model (SNNM ), a non-mechanistic model based on Random Forest (RF), and a semi-
mechanistic RF-based model. Simulation results indicate that while the mechanistic SNNM model can meet application
requirements under specific engineering conditions, but R’ coefficient is relatively low. In contrast, both the non-
mechanistic model based on RF and the semi-mechanistic RF-based model demonstrated excellent predictive accuracy for
both main engine shaft rotational speed and power, with R” values exceeding 0. 98.
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Fig. 1 Parameter locations at the ship’s half-breadth waterline
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Fig.2 Random Forest structure diagram
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Fig.3 The semi-mechanistic model for estimating ship main engine power
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Fig.5 Data cleaning results under different loading conditions
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Tab.3 Model hyperparameter ranges and optimal values

JEHLIE RF 24138 RF

HEE R -
n_estimators [20, 500] 286 203
min_samples_split [2,10] 5 2
min_samples_leaf (1, 10] 2 1
max_features [ auto, sqrt] sqrt sqrt
max_depth ~ [5, 50] & None  None 70
bootstrap True & False False False
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Fig.9 Prediction performance of mechanistic SNNM model on shaft rotational speed and power under optimized parameters
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Tab.4 Prediction results of different models for shaft rotational speed under optimized hyperparameters

St Evae Evse Evuse R Enre
HLEH SNNM 2.430 9.110 3.020 0.618 5.250
JEHLEE RF 0.241 0.265 0.515 0.989 0.530
EHLEL RF 0.369 0.399 0.632 0.983 0.800
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Tab.5 Prediction results of different models for shaft power under optimized hyperparameters

*ﬁﬂ EMAE EMSE EHMSE RZ EMAPL‘
HLFE SNNM 1.15 x 10° 2.19 x10° 1.48 x 10° 0.734 12.49
JEHLIE RF 1.63 x 10° 1.21 x10° 3.47 x 10° 0.985 1.87
EHLIE RF 2.19 x 10° 1.61 x10° 4.01 x 10? 0.980 2.41
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