
SRDs for LEVs 
(Switched reluctance drives for light electric vehicles) 
 
Light electric vehicles (LEVs) can be categorized as L vehicles in accordance with Directive 2007/46 /EC of the 
European Union (EU). This category of vehicles comprises two-, three- and four-wheeled vehicles with limited weight 
(maximum 550 kg) and power (maximum 15 kW). Light electric vehicles contribute to improving mobility and 
reducing the emissions of pollution and greenhouse gases, which is desired by both government authorities and 
citizens. These vehicles are generally more affordable than cars and, given their smaller size, they can be parked in 
small spaces while also helping to reduce traffic congestion. As a result of these advantages, LEVs currently lead in 
global electric vehicle sales, a market that is expected to grow from 9.3 trillion dollars in 2017 to 23.9 trillion dollars 
in 2025.  LEVs are powered by an electric drive (motor + electronic power converter + control) that ranges between 
2-15 kW of power and they are supplied by means of a battery pack (Pb-Acid, Li-Ion) with voltages of between 36 
and 100 V. There are two different types of electric drives for LEVs: direct drives, in which the motors are located 
inside the wheel or wheels (in-wheel motor or hub motors) and drives with a mechanical transmission (gears, 
toothed belts or chains) between the motor shaft and the wheel. Nowadays, in electric traction, there is great 
interest in the use of motors without or with a small volume of permanent magnets. Among these motors are the 
switched reluctance motors (SRMs). These motors have lower torque and power density, are less efficient than 
permanent magnet synchronous motors and present high torque ripple and acoustic noise. In addition, no 
commercial electronic power controllers exist for light electric traction SRMs.  

The project SRDs for LEVs (Switched reluctance drives for light electric vehicles) has as main purpose to overcome 
the disadvantages of SRMs to become a successful alternative for its application as powertrain for LEVs (L vehicles in 
accordance with Directive 2007/46 /EC of the European Union). In order to achieve this goal, two lines of research 
have been drawn: The first focused on the use of better materials and new SRM structures, such as Axial-flux SRM 
(AFSRM), segmented stator SRM (SSSRM), and double stator SRM (DSSRM) and the second into the development of 
a power converter/regulator for SRM specific for LEVs. 

AFSRM FOR LEVs 

A three-phase modular Axial-flux SRM(AFSRM) with an inner stator of 12 poles and two outer rotors with 10 poles 
was designed, built and tested*. The AFSRM has a new distribution of the stator and rotor poles resulting in short 
magnetics paths without flux reversal. The magnetically active parts of the machine were made of SMC.  

*Developed in the project: In-Wheel Axial Gap Hybrid Reluctance Motor Drive for Electric Scooter DPI2014-57086-
R (Project supported by Spanish Ministry of Economy and Competitiveness, DPI 2014-57086-R and FEDER Funds). 
Patent: PCT/EP2017/076976, "An axial flux switched reluctance machine and an electric vehicle comprising the 
machine". 

 



 
SRM CONTROLLER FOR LEVs 

A first operational prototype of SRM controller especially intended for LEV was designed, built and tested with the 
collaboration of CITCEA. The controller can handle input voltages, from a pack of batteries, between 24 V up to 100 
V and is able to work with a peak current of 400 A for 2 minutes and 150 A RMS for 60 minutes. The controller 
manages the signals of the SRM sensors (speed/position, current, temperature) and the control inputs/outputs thus 
special attention is deserved to communications. The controller can allow to load external software for the control 
of the SRM or even to connect it to a HIL (hardware in the loop) platform. Now, once an operational prototype is 
available, research efforts are focused on improving it to have a small, compact and safe controller / regulator that 
can be work on board of an LEV 

 
 
 

 
 
 
 

 
 
 

 

  

 

 

 

 

 


