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Abstract. This article examines the operation of a synchronous machine with a 
vector control system as part of a marine hybrid propulsion system consisting of a tradi-
tional diesel and electric motor. To ensure the vessel's propulsion at low speeds, until the 
diesel engine reaches its minimum stable speed, an electric motor is used. When the speeds 
of the diesel and electric motors are equal, a transition from electric to diesel propulsion 
occurs using a special clutch. To ensure a smooth transition, precise positioning of the 
propeller shaft and the diesel engine crankshaft is required to avoid sudden jolts, impacts, 
and possible equipment damage. 
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Fig. 1. Marine hybrid diesel-electric propulsion system:
1 main engine; 2 shaft generator/engine
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 Fig. 2. The boundaries of the application of various types of motion  
in a hybrid installation 
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 Fig. 3. Generalized electric power system of the vessel 
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 Fig. 4. Diagram of the operating modes of a synchronous machine  

in a hybrid propulsion system 
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 Fig. 5. The power part of the frequency converter 
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 Fig. 6. Vector diagram of the stator current in stationary ,   

and rotating x, y coordinate systems 
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 Fig. 7. The direction of the current and magnetic flux vectors  

in a mathematical model 
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 Fig. 8. Functional diagram of a vector-controlled system 
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Fig. 9. A model of the control system in the Matlab software environment

1 2 3 
Fig. 10. Dependences of change: 

1 stator current; 2 torque; 3 rotation speed
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