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Abstract

In this paper, recently, it is described to the piezoelectric transformer technology develops, because it was have
to favorable characteristics such as electromagnetic-noise free, compact size, higher efficiency, and superior power
density, flux linkage, noiseless, etc. its resonance frequency was used to output waveform of a sine wave. A rotor
speed identification method of induction motor based on the theory of flux model reference adaptive
system(FMRAS). The estimator execute the rotor speed identification so that the vector control of the induction
motor may be achieved. The improved auxiliary variable of the model are introduced to perform accurate rotor speed
estimation. The control system is composed of the PI controller for speed control and the current controller using
space voltage vector PWM techniuge and DC-DC converter. High speed calculation and processing for vector control
is carried out by digital signal one chip microprocessor. Validity of the proposed control method is verified through
simulation and experimental results.

Key words : Piezoelectric transformer, Flux linkage , Vector control, FMRAS, DC-DC converter, Current controller
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Fig. 29. Response characteristic of load variation
and estimated speed.
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Fig. 30. Estimated speed reference adjustable model
counter EMF counter waveform at reference

speed variation.
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1. MG MEQ| AR & m2|o|g
Table 1. Specification and parameter of MG sets

o 2f o] SENET| AT

7| Xk200[V]
yANY 220 VT Syt 180 [v]
HAMEF 12.9 [A] H7IA 21 [A]
£ o 3.7[kw] 3.7 [kw]
AL 1730 [rpm] 1750[rpm]
3 = 4=

IHAHE A 0.6992 [Q]
SIMAIME A 0.3552 [Q]
UHRRIHEA [ 0.0661 [H]
ERRNEEEE 0.0661 [H]
MTOIEEA [ 0.0632 [H]
oM BoE 0.0918 [kg-m°]
oEAIS B 0.0046[kg'm?/sec](1000[rpm])
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Speed : 400 rpm/div, Current : 10 A/div,
Time : 0.5 sec/div
(800 — - 800 — 800 rpm, 1/3 T3} A|)
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Fig. 31. Load response characteristic for F/R
revolution change variation.
(800 — — 800 — 800 rpm, at 1/3 load)
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Current : 10 A/div,

Speed : 400 rom/div,
Time : 0.5 sec/div
(400 — 1500 — 400 rpm, 1/3 £3})
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Fig. 32. Load response characteristic for reference
speed variation.
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10 A/div,

Speed : 400 rpm/div, Current :
Time : 0.5 sec/div
(400 — 1500 — 400 rpm, 1/3 load)
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Fig. 33. Load response characteristic at reference
speed variation.(load : 0 = 1/3 — 0)
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Speed : 200 rpm/div, Flux : 0.2 wb/div
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Fig. 34. Flux estimate characteristic for F/R drive

variation.
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Speed : 500rpm/div, Current :
Time : 0.2[sec/div]
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Fig. 35.Load response characteristic at drive

system.
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