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New Start-Up Logic for Microturbine by Constant Power Control
under an Extremely Low Temperature

T ool A’
(Min Sik Rho)

Abstract : This paper presents a constant power control logic for perfect starting a microtubine in vehicle. Under extremely
low temperature, performance of the start-up system is severely dropped than that of room temperature because of increasing
of load of mechanical parts including engine core and drop of the lead-acid battery capacity. Unfortunately, performance drop
of lead-acid battery makes severe problems that cause a malfunction of fuel and lubrication system and power fail of digital
devices. So we propose the new start-up logic by constant output power control of lead-acid battery using PWM inverter
controller for preventing above problems and keeping good performance of start-up system for microturbine. Also, we prove
usefulness of new start-up logic through experimental results under -32°C ambient temperature.

Keywords : start-up logic, constant power, microturbine, inverter, sensorless
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Fig. 1. Single-shaft microturbine.
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Fig. 2. Equivalent circuit of 3 phase synchronous motor.
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Fig. 3. Sensorless vector controller for constant power control.
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Fig. 4. Simulation model of microturbine.

3000

Speed [rad/sec)

1
[ 5 10 15 20 25
Time [sec]

Time [sec]

¢ i 1 i i i
0 5 10 18 20 25
Time {sec]

1% 5.20kW A Z8 A|o| AjEE| o) A
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Table 1. Specification of the microturbine.

System Ttem Detail
Operation Speed | 60,000 rpm
Engine | type Single-shaft
J 0.0108 kg’
Generator | Type PMSG
Rated Power 25kW @ generator mode
Pole 2
Ls 68uH
As 0.0305 {volt/rad/sec]
J 0.0022 kgm’
Inverter |type VSI
efficiency 93%
Rated Power 10kW
Boost Type Full Bridge

Rated Voltage |6 kW

Output Voltage | 235 VDC

Rated ouput 12VvDC/ 100A X 2EA

CCA 580A (7.2 Vdc, 30sec @-18°C)
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Fig. 6. Comparison of start-up data at -32°C and room temperature.
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