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Abstract: This paper analyzes the output characteristics of a self excited induction generator with isolated
mode according to change of its speeds and loads for building a hybrid electric propulsion system in
special purpose ships by using power take off. The induction generators are being considered as an
alternative choice to the well-developed generators because of their lower unit cost, inherent ruggedness,
operational and maintenance simplicity. However, the generator working by stand alone has a few
problems that the reactive power is required to establish the air gap magnetic flux, and the induced
voltage and magnetizing current fluctuate when the load is varied. In spite of its advantages, basic
design data of the capacitor bank and behaviors of the output characteristics of the generator are not
sufficient for the system. Based on the operating condition(speed range of main engine) of the target
boat, a reduced experimental equipment system was constructed to analyze the output characteristics of
the SEIG. And a suitable capacitor bank of a stand-alone generator and its output characteristics under
various loads was investigated in detail through these experiments. According to the experimental result,
it was confirmed that the capacitor bank should be 70 pF ~ 100 wpF, and the proper SEIG induced
voltage should be DC 80 V ~ 250 V in order to storage electrical energy into a battery.

Key Words : Hybrid Electric Propulsion System, Self Excited Induction Generator(SEIG), Power Take Off,
Capacitor Bank(CB)
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Fig. 1 Conceptual diagram of a hybrid EPS
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Table 1 Specifications of the tested system

Component Value

Rated power : 5 kW
Pole number : 4

SEIG Out.put 1 240/21 V/A, 120/42 V/A
Weight : 28.2 kg
Volume (DxL) : 311x158 mm
Maximum rotor rpm : 12,000
Rated power : 7.5 kW
Rated speed : 3600 rpm

Motor Pole number : 2
Input 380/26.5 V/A, 220/15.3
V/A
Rated power : 12.2 kVA

Inverter Input : 200~230/48/3 V/A/P
Output[V/A/P] : 0~input/32/3

Resistor Rated power : 2 kW
Resistance : 100 Q
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