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A Study on Optimum Design and High Efficiency Operation for
Commutatorless Krimer Type Slip Power Recovery System of
Induction Motor

C.S.Yu, S.L. Hong, H.K. Lee, C.J. Noh

Abstract

In this dissertation, a complete model of commutatorless static Krdmer type slip power
recovery system of 3¢ induction motor has been designed and tested in the laboratory,
and the experimental results are compared with the numerical values. The main results
of this study are summerized as follows.

(1) Maintenance and repair of the mechanical commutator is obviated by adopting a
thyristor commutator in place of the mechanical commutator in the conventional Krémer
system.

(2) The experimental results of developed torque, input power, and stator current are
generally coincided with the numerical values obtained by the derived equation, proving
their validity.

(3) This system is simulated and the following operational characteristics are obtained
with suitable design values :

(a) The speed control range of 7 : 1 is obtained when the turn ratio of induction motor

is lowered to about 3: Ito 4 : 1 and the generating constant of auxiliary synchronous

motor is increased to 120-175 range. (b) Its efficiency can be increased to 75-85%, the

range for static Scherbius system and its power factOr takes values in the range of 65-

85%, which is twice of the range for static Scherbius system.
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: inductive susceptance accounting for

energy storage[ U]
rotor induced e.m.E per-phase at

slips [V]

GPG : gate pulse generator

I

Iy

IM

: rms rotor current sinusoidal refer-
red to stator[A]

: field winding current of the synch-
ronous motor[A]

: induction motor

Ly, L : filter inductance[H]

Rs
¥s

4
Zy

=

: equivalent resistance of inverter[Q]

: equivalent resistance of Synchrorou
motor[Q]

: synchronous motor

: turn off time[sec]

: reverse recovery time[sec]

: semiconductor voltage drop[V] or
energy[joule]

: stator leakage reactance per-phase
Q]

: rotor leakage reactance per-phase
at standstill[Q]

: stator magnetizing reactance per-
phase[Q]

: magnetizing admittance per-phase
[al

: armature reactance of synchronous
motor[ Q]

: stator impedance per-phase[{]

: rotor impedance per-phase referred
to stator[Q]

: control firing angle of inverter[deg]

: angle of overlap[deg]
: angular velocity[rad/sec]
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Fig.12. Output waveform of V/F Converter Fig.13. Pulse waveform in gate distributor for Th
(1ms/div, 2v/div) 1 (upper) and Th2(lower) (1ms/div, 2v/div)
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Fig.14. Amplified firing pulse waveforms for Fig.15. Output current waveform for main
Thl and Th2 (lms/div, 10v/div) power inverter
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