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B vhel o] AE7]e @ AYgS AR S5 el vEs &
T otk a2HEER AE 19 A9 AE71Y 8 "o Al x270]
Fd AR A =@l oeffAwt At AT 150w
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2.3.1 3| A H| B A 2~ =4 (Hysteresis loss)

SIaEHE A A B Aol i Azt B flEiA HA e
Z7] Aol 0 olgta sty ARIE Frhete] VAol Frhekd
HA Ao 7% 2894 0>a0 ARE wet F7hsich a9y
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2.3.2 945 £21(Eddy current loss)
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=& (conductivity)= 7=  AAA HASA Hok G A4
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Abstract

The interior permanent-magnet synchronous motor(IPMSM) is widely applied in
various industrial fields due to its high efficiency, torque and power density. Much
research has been done on efficient operating methods for IPMSM. One control
method of the IPMSM is the control based on the look-up table(LUT) obtained by
various preliminary experiments. The control based on the LUT has the advantage
of controlling at an operating point verified through a preliminary experiment.
However, it requires many preliminary experiments, and since LUTs obtained from
experiments on representative motors are applied to mass-produced motors, there is
a possibility of errors due to each manufacturing tolerance. Also, it has the
disadvantage of not reflecting the change in the characteristics of the motor due to
the environmental change or secular change after the LUTs were made.

The control using real-time parameter estimation has the advantage of estimating
the parameters of the current motor, including manufacturing tolerance,
environmental changes and secular changes, without preliminary experiments.
However, parameter errors and additional losses can be caused by parameter
estimation algorithms.

Efficient operating methods to be achieved through a control such as control based
on the LUT or control using real-time parameter estimation are classified into the
maximum torque per ampere(MTPA) and minimum loss control(ML). MTPA is a
method of minimizing copper loss by operating at the point that satisfies the torque
reference with the minimum current magnitude. Types of ML include Maximum
Torque Per Motor Loss(MTPML), which minimizes the sum of the copper loss and
iron loss, and Maximum Torque Per System Loss(MTPSL), which minimizes the
sum of the copper loss, iron loss and inverter loss.

This paper proposes an operating method for minimum loss in control using real-
time parameter estimation without preliminary experiments. The loss resistance
estimator, which measures DC input through the current sensor and estimates motor
system output, is proposed. The loss resistance estimator divides system loss into
series loss and iron loss. And the optimal current reference generator, which satisfies
torque reference and minimizes the estimated system loss, is proposed. The optimal

current reference generator is derived to solve the constraint optimization problem
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with the Lagrangian multiplier method and a numerical analysis algorithm.
The proposed algorithm was verified through simulations and experiments under
various conditions. The experimental M-G set was selected as a 5.5 kW home

appliance motor, and the proposed algorithm was verified through experiments.
Keywords: Interior permanent-magnet synchronous motor(IPMSM), Online

minimum loss, MTPA, ML, MTPL, MTPML, MTPSL
Student Number: 2019-30814
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