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Development of Sine Wave Inverter Generating System
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ABSTRACT

In recent years, there has been a demand for
engine generators that can be used as emergency
power supplies for sophisticated electronic devices
without a wave-form restoration unit. In response to
this demand, a sine wave inverter generating system
has been developed.

This system keeps precise sine wave and voltage
output even under changing load conditions by
feedback of voltage and current to its control
sections. The system also detects the relative current
discrepancy between two identical systems and
adjusts output frequency finely in order to
synchronize.

When this system is installed to an engine
generator, output frequency does not depend upon
engine speed. As a result, high speed operation is
realized and a great reduction in size and weight is
achieved. Parallel operation of identical engine
generators is also provided.
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Fig. 1 External View of EX500
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Fig. 2 Structure of Sine Wave Generating System
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Table 1 Voltage Variation Rates
of Conventional Generator
Current Loading 15A

Resistance Capacitance Reactance
Load Load Load
(cosgp=1) (cosp=0.25) (cos@=0.4)
Voltage Variation
Rate at Rated —6.6% +42.0% -11.0%
Load
/
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Table 2 Voltage Variation Rates of Sine Wave
Inverter Generator

Current Loading 15A

Resistance Capacitance Reactance
Load Load Load
(cosgp=1) (cosp=0.25) (cos@=0.4)
Voltage Variation
Rate at Rated —6.2% -1.7% -1.4%
Load
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Fig. 3 Example of Power Factor Correcting Control
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Fig. 4 Parallel Operation of Sine Wave
Inverter Generator
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(a)Source Oscillation

(Approximately 5MHz)
(b)Divided and Transformed ﬂ H
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50.00 / 50.01 / 49.99 Hz

Fig. 7 Fine Adjusting of Output Frequency

Table 3 Comparative Specifications
of EX500 and EB550

Model EX500 EB550
Operating Mode Power | Silent | 60Hz | 50Hz
(Engine R.P.M.) (4500) | (3000) [ (3600) | (3000)
Rated Output [VA] 450 200 550 450
Voltage Moment [%] Max.6 Max.15
Variation | Stability [%] Max.5 Max.10
Rate Stabilizing Time [sec] Max.1 Max.3
Frequency Moment [%] Max.1 Max.10
Variation | Stability [%] Max.1 Max.5
Rate Stabilizing Time [sec] Max.0.1 Max.3
Wave-Form | Linear Load [%)] Max.5
Distortion | Nonlinear Load [%)] Max.10
Dry Weight [kg-f] 8.5 22.0
Dimensions LxWxH [cm] 36x19x30 41x27x37
Volume [ £ ] 20 41
Noise Level [dB(A)] 58 50 56 54
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Fig. 8 Output Wave-Form of EX500 and EB550
(Rated Output:50Hz, 4.5A)
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