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Abstract

A Study on Efficiency Improvement of Power Conversion System for

In the case of a motor system that converts electrical energy into mechanical energy, the region of the motor
and that of the generator coexists. In the case of an escalator, the ascending escalator is operated by the
motor, whereas the descending escalator is operated by the generator according to the load. To evaluate the
proposed method, this study reduces the power of the ascending escalator up to approximately 35% by sharing
the regeneration power of the descending escalator. The loss of transfer power nearly exists in the case of the
proposed method. Furthermore, the lifetime of the DC link condenser can be extended because it is connected in

parallel, thus leading to a twofold increase in capacity.
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Fig. 3. Proposed escalator system block diagram with up
and down direction.
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TABLE 1
SPECIFICATION PARAMETERS OF THE ESCALTOR
height [mm] 6957
width of escalator 1200
steplmm]
transportation ability 9000
[persons/hour]
speed [m/min] 30
angle of inclidation [°] 30
AC 30
330[V]  60[Hz],
power supply AC 10 220[V]
SV0150-4NO, inverter[kW] 15

DC Link Voltage

Fig. 4. Proposed escalator system block diagram with test
point DC link voltage and DC link current.
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Fig. 5. Experimental wave forms of existing up directional
escalator system in the no load condition.

Fig. 6. Experimental wave forms of proposed method up
and down directional escalators system in the no load
condition.
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Fig. 7. Wave forms at 100[%] load of down escalator and
0[%] load of up escalator.
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TABLE I
EXPERIMENTAL RESULTS OF REGENERATION
POWER ACCORDING TO THE LOAD OF ESCALATOR

W3

LOAD (%)  |VOLTAGE|CURRENT | POWER

DOWN ES| UPES| [V] [A] (kW]

100 766 72 552

80 767 58 445
TABLE II

EXPERIMENTAL RESULTS OF POWER OF UP
ESCALATOR AT 100[%] LOAD

voltage
[vl

368.71
CH 2 367.30
CH 3 368.52
sum of the power [kW]

power [kW]
5.59
5.58
5.56
16.7

current[A]

31.96
31.89
31.80

CH 1
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Fig. 8. Measurement of 100[%] load of up escalator.
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