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Design of hybrid power system and its control strategy for
a offshore platform crane

LI Yao', ZHU Chengxiang™”

1. Shandong Vocational College of Science and Technology , Weifang 261053, China;
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3. State Key Laboratory of Engine and Powertrain System, Weifang 261061 , China

Abstract; In order to solve the problems of high energy consumption and high emissions of offshore platform
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cranes and improve energy efficiency, considering the cost of power batteries and the irreplaceable typical
advantages of diesel engines in safety and reliability, a hybrid power scheme for offshore platform cranes is
proposed, which monitored the state of charge (SOC) of batteries and the dynamic load of the crane, the
collaborative control strategy is designed, and the simulation verification under the typical working conditions of
the crane is carried out. The results show that the fuel consumption and CO, emission of the heavy duty diesel
engine driven by the diesel engine-lithium battery hybrid system are significantly reduced. After 8 h typical
operation cycle, the fuel consumption of the traditional diesel engine crane and the hybrid crane are 141. 0 kg
and 120. 2 kg, with the CO, emissions are 435. 7 kg and 371. 3 kg, respectively, both the fuel consumption and
CO, emissions are reduced by 14. 8%.

Keywords: offshore platform crane; hybrid power system; energy management; energy conservation and

emission reduction
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Health status assessment and prediction method for
a diesel engine air system based on time series

WANG Yongkang, WEN Guanhua, WANG Yanyan®, SHEN Zhaojie, MA Conggan,
JI Zhaoqi, LIN Bo, SHAO Luming

School of Automotive Engineering, Harbin Institute of Technology ( Weihai) , Weihai 264200, China

Abstract: To address the challenge of health status assessment for diesel engine air systems, when considering
their complex structure, high fault frequency, insufficient full-life-cycle data, and difficulties in accurate fault
characterization, and to provide support for predictive maintenance, a time-series-based health status assessment
method for diesel engines is proposed. Initial health indicators are constructed according to the health status of
the air system per unit time. An autoencoder model is adopted to perform feature weighting optimization on the
initial indicators for improved characterization accuracy. Combined with the sliding window method, time-series
analysis is applied to smooth historical health status data. Finally, a long short-term memory (LSTM) network
is established to predict the health status of the diesel engine air system. The results demonstrate that the
designed time-series-based assessment method is effective with high prediction accuracy. The mean squared error
(MSE) between the predicted and measured results of health status is 2. 11x107, the root mean squared error
(RMSE) is 0.004 6, and the mean absolute error (MAE) is 0. 003 1. This method can provide reliable
support for the predictive maintenance of diesel engine air systems.

Keywords: diesel engine; health status assessment; health status prediction; LSTM network
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