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AUTOMATED CONTROL SYSTEM FOR VALVE-INDUCTOR DRIVES 

 

Abstract. The purpose of the work is to create a unified control system for a series of five- and 

six-phase Switched Reluctance Drives (SRDs) with a regulated DC link, with a power range from 1.1 

to 32.5 kW. The relevance of the work is determined by the need to create a domestic competitive 

electric drive for mobile objects (transport, fleet) powered by an unstable DC on-board network. The 

research focuses on developing a control system structure that ensures the minimization of torque 

ripple and noise due to multi-phase design and the absence of current limiting. An adaptive speed 

controller with torque limiting is proposed to enhance the smoothness of start-up and protect the 

drive. 

Key words: Switched Reluctance Drive (SRD), multi-phase motor, control system, DC/DC 

converter, speed controller, adaptive control, torque ripple, overload protection. 

Introduction. Switched Reluctance Drives (SRDs) are gaining popularity due to the high 

reliability of the motor (absence of windings on the rotor) and potentially high energy performance. 

However, SRDs have inherent drawbacks, such as high noise due to torque ripple and a decrease in 

efficiency when operating with current limiting at low speeds. This work examines the 

implementation of SRDs with a large number of phases (five and six), which helps reduce torque 

ripple. Power is supplied from an unstable DC on-board network, whose voltage can vary 

significantly. The relevance of the work lies in creating a domestic drive capable of operating with 

high efficiency and low noise/vibration in such conditions. The goal is to create a unified control 

system for a series of multi-phase SRDs with a regulated DC link. 

Methods and Materials. A mixed commutation law is used to control the motor, which allows 

operation without current limiting in the phases. Control is achieved by adjusting the voltage applied 

to the inverter using a DC/DC converter at the input. The DC/DC converter is capable of operating 

in buck and boost modes, which is necessary to maintain the nominal speed and shape the phase 

currents, avoiding the current limiting mode. The power converter is implemented using intelligent 

IGBT modules. 

• Control Structure: A control structure featuring a PI speed controller and a Relay Integrator 

of Speed Controller Output (RISCO) (Fig. 1) is proposed as an adaptive solution. 

• Adaptive Controller: The combination of the PI controller and RISCO ensures smooth 

transients and allows the system to operate under load and at no-load without reconfiguring 

the voltage curve. 

• Protection and Diagnostics: To protect against overload (a critical issue for the series-excited 

characteristics of SRDs), a regulator with a switchable structure and torque cut-off has been 

developed (Fig. 2). This regulator provides protection against shaft overloads and the 

smoothest start-up. 

• Measurement: A Rotor Position Sensor (RPS) is used to determine the rotor position, which 

is reliable and suitable for harsh environments, unlike quadrature encoders. 

mailto:v.tuz@chdtu.edu.ua
mailto:v.halchenko@chdtu.edu.ua
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Fig. 1. Block diagram of the Relay Integrator of Speed Controller Output (RISCO) 

 
Fig. 2. Complete scheme of the adaptive regulator with switchable  

structure for torque overload protection 

Conclusions. The advantages and disadvantages of SRDs have been analyzed, and an original 

control system structure with an adaptive speed controller and torque cut-off has been proposed. The 

system is adapted for multi-phase motors (5-6 phases) and controlled via a DC/DC converter with 

current control, which allows operation without current limiting (maximum efficiency mode). 

Simulation confirmed that the adaptive regulator ensures the smoothest start-up, which solves the 

problem of RPS operation at low speeds. The results can be extended to drives powered by an on-

board unstable DC network. 

  


