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Electromagnetic Retarder’s Power Recovery Device and Voltage Control
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Abstract

Usually, large-sized buses and trucks have a very high load. In addition, frequent braking during downhill or
long—distance driving, causes the conventional method using the brake friction to have a problem in safety
because of brake fade and brake burst phenomenon. Auxiliary brakes dividing the braking load is essential.
Hence, environment—friendly auxiliary brakes, such as contactless brake rather than the engine auxiliary brake
system are needed. A study aimed at improving the energy efficiency by recharging electric energy with
changing mechanical to electrical energy that occurs when braking is actively in progress. In this paper, the
voltage control method is utilized to recover the electric energy generated in the electromagnetic retarder
instead of the eddy current. To regenerate the braking energy into the electrical energy, the resonant L-C
circuit is configured in the retarder. The voltage generated in the retarder is simply modeled as a transformer.
However, retarder voltage control in this paper is simulated by modeling the induction generator because this
induction generator modeling is more practical than transformer modeling. The changes in the voltage of the
resonance circuit, which depends on the switch pulse duration of the control device, were analyzed. A PI
controller algorithm to control this voltage is proposed. The feasibility of modeling retarder and voltage
controller are shown by using MATLAB Simulink in this paper.
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Fig. 1. Retarder’s structure and regenerative braking system
applied L-C circuit.
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Fig. 2. Roots of determinant of Z for capacitance and motor
RPM (a) 50% of R, (b) 100% of R, (c) 200% of R,.
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Fig. 3. Overall system for conventional retarder power
recovery.
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TABLE I sac_ |

PARAMETER VALUES FOR SIMULATION
Paranletﬂ' Values { Measure Regulated Voltage ] { Measure Car Velocity }
Stator resistance 0.27 [@] 1 i
[ Filtering by Moving Average } [ Transform from Car Velocity to f, }
Rotor resistance 0.05837 [Q]
|
Stator leakage inductance 37.29 [mH] L
Rotor leakage inductance 867 [uH] T (  JoE ] J fe=fre
Reverse PI Duty Control PI Duty Control
Stator CapaCItaIlce 1700 [UF] { Calculate } { Caleulate } Duty 100%
Switching Frequency Switching Frequency ‘ (Uncontrollable
fe) [IA] State)
Poles 9 \ [
Flow Resistance 100 [\Q] Send Control Signals
Load Resistance 1000 [©]

Fig. 6. Proposed retarder voltage controller algorithm.
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