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Abstract : A control algorithm is developed for highly efficient operation of auxiliary power unit (APU) that consists
of a diesel engine and a directly coupled induction generator in series hybrid electric Bus (SHEB). In a series hybrid
configuration the APU supplies the electric power needed for maintaining the state of charge (SOC) of the battery unit
in various conditions of vehicle operation. As the rotational speed of generator does not depend on the vehicle speed, an
optimized operation of engine-generator unit based on the efficiency map of each component can be achieved. The
output torque of diesel engine can be controlled by the amount of fuel injection, and the power converted from
mechanical to electrical energy can be adjusted by generator contro! unit (GCU) using the decoupling vector control of
torque and flux. As for the given reference of the generating power, the muitiply of speed and torque, many
combinations of operating speed and torque are possible. The algorithm decides the new operating point based on the
engine efficiency map and generator characteristic curve. During the transition of operating points, the speed controller
saturation is avoided using variable limit and filtering of generator torque reference. A test rig and SHEB consist of a
1.5L diesel engine and a 30kW induction generator are constructed by Hyundai Motor Company.

Key words : Diesel engine(T} & l7)), Series hybrid electric vehicle(SHEV:2] @3 slo|Bgl= 7| 2}-53}),
Power efficiency(Z & & &), SHEV Control strategy(SHEV Ao} A 2F)
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Table 1 Demanded power from MCU and HVCU
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Fig. 3 Power command generation
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Fig. 4 Speed and torque command generation
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Fig. 5 QSOLL referring to engine speed and torque
(QSOLL : fuel injection value per a stroke)
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Fig. 6 Command tracking in transient

Table 2 Specification of induction generator

Power[kW] 30/50 Rated / max.
Torque [Nm] 160 Max.
Speed [rpm] 3,000/ 6,000 Base / Max.
Pole numbers 6 -
Rated voltage [V] 184 Line-to-line
Rated current [A] 120 -
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Fig. 7 PI type speed controller of the proposed control
algorithm
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Fig. 9 Load profiles for the FTP driving cycle for simulation
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