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A Design of Dynamic Braking Resistor for Stationary Mode

of Azimuth Driving Equipment for Multi-Function Radar
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Abstract

In this paper, a design of dynamic braking resistor for stationary mode of azimuth driving equipment (ADE) for multi-function
radar (MFR) is presented. The ADE carries out missions which is the rotation mode for all directions and the stationary mode for
tracing a subject with standstill. The ADE has to transfer the operation mode in demand time from rotation mode to stationary
mode for precise target tracing. During the transition with deceleration, it may cause the fault of input power device due to
back-electromotive force (back-EMF) of PMSM with generator mode. To protect the power device, a design of dynamic braking
resistor is essential for consuming back-EMF. This paper presents the development of dynamic braking resistor for consuming
back-EMF of ADE with deceleration mode. The validity and effect of the design is verified using simulation results.
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Fig. 1. Configuration of medium-range surface—to—air
missile (M-SAM) system.
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Fig. 2. Modeling of multi-function radar with vehicle[5].
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Fig. 3. Configuration of azimuth driving equipment (ADE).
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Fig. 4. Block diagram of azimuth driving module.
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Table 1. Simulation parameters.
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Parameters Value Unit
Input AC Voltage 220 [Vacl
DC-link capacitor capacitance 4,480 [uF]
DC-link capacitor voltage rating 450 [Vpdl
Dynamic Braking Resistor 15 [Q]
Control period 222 [us]
PMSM Rated Power 6 (kW]
PMSM Rated Speed 40 [rpm]
PMSM Rated Torque 1500 [N-m]
PMSM Stator Resistance 50 [m0]
PMSM Stator Inductance 2.1 [mH]
PMSM Pole pairs 60
Moment of Inertia 10,000 kg m’]
Load Torque 500 [N'm]
Transi.tion time 45 [sec]
(PMSM standstill < rated speed)
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Fig. 8. Simulation results of dynamic braking resistor.
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