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 � Equalization of engine loads using batteries 
and capacitors and engine operations in high 
efficiency regions.

 � Reduction in fuel consumption by intermittent 
engine operations.

2. The system configuration of a hydraulic excavator

The system configuration of the developed hybrid 
excavator is shown in Figure 3. The excavator is a 6 
ton class, having a series-type hybrid system as 
shown in the figure.
 The actuator system comprises six quasi-
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excavator operations, to simulate a sewer branch pipe 
laying work. A predetermined one day work, including 


