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PROF. KONGPOL AREERAK, Ph.D., 198 PP.

SEPARATELY EXCITED DC MOTOR/POWER LOSS/ ENERGY SAVING/
PARAMETER ESTIMATION/ADAPTIVE TABU SEARCH/OPTIMIZATION
METHOD/DETERMINISTIC RECURSIVE LINEAR LEAST SQUARE

ALGORITHM

This thesis proposes the energy saving for separately excited DC motor drive.
The motor is widely used in many industries such as electric vehicle, steel rolling mills,
robotic, wind turbine, electric cranes, textile and paper industries, etc. In this work, the
optimization method is used to calculate the field current for loss minimization. Thus,
a decrease of the power loss indicates that the energy saving in the motor drive system.
The calculation of the field current uses the power loss equation. The parameters of the
power loss equation are identified by the adaptive tabu search method. The results from
the implementation show that the optimization method can save the energy consumed
by the motor to 85.92% in maximum. At high load torque condition, the energy saving
is equal to 16.50%. From the proposed method, the motor parameters are fixed to
constant value in all conditions. In fact, the motor parameters are changed in the
different operating conditions. In the thesis, deterministic recursive linear least square
algorithm (DRLS) is applied to online estimate the parameters of motor. Moreover, this
algorithm is operated with the power loss parameters identification by using the
adaptive tabu search. Therefore, the field current calculation by the optimization

method uses the estimated parameters from the DRLS algorithm for the energy saving



of separately excited DC motor. This proposed method is called DRLS+OM method.
The testing results of the motor drive using the DRLS+OM method are compared with
the conventional method and the optimization method. The comparison results show
that the DRLS+OM method can achieve the minimum power loss for separately excited
DC motor. The maximum percentage of the energy saving is 88.03% and the energy
saving is equal to 27.01% at high load torque. The experimental results confirm that the
energy saving with the DRLS algorithm for online parameters estimation can provide
the best result compared with the conventional method and the optimization method

without online estimation.
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