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ABSTRACT

In this study, a turbogenerator rig was developed using a JetCat SPT15-RX micro gas turbine turboprop engine. This system
is proposed as a primary power source for electric propulsion systems to overcome the low energy density limitations of current
battery-only configurations. The operational characteristics were investigated by varying two key parameters: the DC bus voltage
and the power lever angle (PLA). Three performance metrics—output shaft rotational speed, DC current, and DC power—were
analyzed. The results demonstrated that at a constant DC voltage, all three metrics increased as the PLA increased. Conversely,
for a given PLA, an increase in DC voltage resulted in a higher output shaft speed but a decrease in DC current and power.
Notably, a maximum DC power of 10 kW was achieved at DC voltages of 45 V and 50 V. Furthermore, a hybrid system was
constructed by integrating a 12-cell battery with the turbogenerator. Analysis of voltage and current transients revealed the
battery’s effectiveness as a power buffering mechanism, stabilizing the system by absorbing or supplying power during rapid
electrical fluctuations, while also identifying its operational limits. To prevent system instability, it is suggested that the battery’s
state of charge (SOC) be maintained with a sufficient margin. These experimental results provide critical foundational data for

the further development and optimization of hybrid electric propulsion systems.
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Fig. 3 Turbogenerator rig with EDF and electric resistors®
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Fig. 5 Schematic of Micro Gas Turbine based turbogenerator
propulsion rig
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Table 1 SPT15—RX Specification™

Pressure ratio 3.5
Mass flow 0.37 [kg/s]
Consumption full load 550 [ml/min]
Consumption idle 100 [ml/min]
Weight 5,205 [g]
Dimension of the diameter 112 [mm]
Length 520 x 170 [mm]
Exhaust gas temperature 480~730 [C]
Idling RPM (core engine) 33,000 [rpm]
Maximum RPM (core engine) 125,000 [rpm]
Maximum RPM (output shaft) 7,000 [rpm]
Reduction Gear Ratio 10.24

Output Shaft
Fig. 6 JetCat SPT15—RX Micro Gas Turbine!™
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Height A [mml
Weisht 1630 [g]
Efficiency >83 [%4]
IMotar Constant 100 [EV]
Mamimmum Current | 2361 [A]
Maxitmum Power | 13659 [W]
Maminum Torgue | 239 [Nl
. 12-145 lipa
Naominal YWoltage -
[nternal Besistance 17 [ma]
No Load Current |42 [A]/30 [V]

Fig. 7 M30 Motor and Specification®
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Table 2 Measuring items from MGT hybrid system

No. Component Measured Items
1 MGT Core Engine RPM
2 MGT Output shaft RPM
3 Torquemeter Torque [Nm]

4 Gen. Motor AC Current [A]
5 Gen. Motor AC Voltage [V]
6 Gen. Motor Temperature [C]
7 Rectifier VC Current [A]
8 Rectifier VC Voltage [V]
9 Load Bank VC Current [A]
10 Load Bank VC Voltage [V]

Table 3 Measured items of battery

No. Variable Measured Item
11 Cell Voltage (1~12) VC Voltage [mV]
12 Total Voltage VC Voltage [V]
13 Current VC Current [A]
14 External Temperature Degree [C]
15 Internal Temperature Degree [C]
16 State of Charge (SOC) Percent [%]
17 Discharge Status [Dsg] -

Fig. 8 Picture of Turbogenerator with load bank
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Table 4 Measured variables of battery

Battery Discharge
. Condition
Rectifier Battery Load bank
Voltage Current
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