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In addition, Figs. 6 and 7 as well as Photos 1 and 2 
show images of the real-scale verification system.  

Figures 8 through 11 show operation examples of the 
real-scale verification of the performance of the 
ENERGYMATE-F. Operation example 1 shown in Figs. 8 
and 9 is an example based on the presumption that the 
purchased power is cheaper than the power produced by 
the CGS. The example shows the operation plan for a day 
and how the load and achievement of the distributed energy 
sources has progressed. The operation plan is based on the 
purchased power, which is cost effective. When the 
received power exceeds the upper limit of the target elec-

tric power, the peak is suppressed by storage battery 
discharge and CGS output. Conversely, when the received 
power is below the lower limit of the target electric power, 
storage battery charge and CGS output are utilized to 
compensate for the received power. 

The “feedback compensation” in Fig. 9, which is an 
achievement trend chart, shows that the “demand control” 
and “control with surplus power utilization,” which had 
been caused by a deviation from the plan, allowed this 
product to follow and control the fluctuations in PV power 
generation and load demand in real time. It can be under-
stood from the above that this product always operates 

Fig. 6.  Our Maebashi Works, a model plant for actual operation

Photo 2.  Lithium-ion battery

Fig. 7.  Photovoltaic power generation system

Fig. 8.  Operation plan graphic chart of operation example 1 
 (Purchased power is cheaper.)

Photo 1.  Cogeneration system
Fig. 9.  Achievement trend chart of operation example 1 

 (Purchased power is cheaper.)
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optimally while flexibly responding to an unplanned situa-
tional change that may occur in the cycle.

Operation example 2 shown in Figs. 10 and 11 shows 
the time-of-day rate system. In this system, in the daytime 
zone, the power produced by the CGS is cheaper than the 
purchased power, and conversely, in the night time zone, 
the purchased power is cheaper than the power produced 
by the CGS. The example is also an irregular case—a 
Saturday on which the workers came to work. In the 
daytime zone, the CGS-generating power, which is 
cheaper, was mainly used. However, the load on the 
Saturday was lower than the load during weekdays. 
Therefore, the operation was planned to prevent surplus 
power from being generated due to the suppression of 
output from the CGS and to the charge of the storage 
battery. In the night time zone, the purchased power, which 
is cheaper, was mainly used instead of the CGS-generating 
power. Therefore, before the night time zone began, the 
CGS was stopped. This is the action comprised of the 
following: (1) the output from the CGS is lowered 
according to a decrease in the load demand; (2) the lowered 
output reduces the operating efficiency; and then (3) at a 
time point in which the purchased power becomes cheaper, 
this product preferentially uses the purchased power and 
stops the CGS. In real operation, PV power generation and 
load demand fluctuate under low-load conditions. 
Therefore, on the Saturday, the time during which the plan 

was derailed was longer than that during weekdays. 
However, as shown in Fig. 11, the feedback compensation 
caused by the real-time control enabled the continuation of 
appropriate operation.  

As described above, while satisfying various condi-
tions such as the efficiency of the CGS, the upper and 
lower limit constraints of output, the speed of response, 
and the charging rate of the storage battery, this product 
can constantly and optimally select and use either the CGS 
or the storage battery, whichever results in a lower cost.  

5. Conclusion

The environment surrounding energy is changing 
greatly: For example, not only electric power system 
reform, but also the full-scale liberalization of gas is being 
promoted. Energy management technology, which controls 
the balance between the demand and supply of electric 
power to create the most effective use of energy, will 
further increase its importance.

The “ENERGYMATE-F” system introduced in this 
paper is a product aimed at mainly plants and offices 
(SPSS-F). However, Nissin Electric is going to promote its 
use in various fields.

For water-treatment facilities, for example, Nissin 
Electric has a great deal of knowledge on energy-saving 
technology. We are engaged in research and development 
in new energy saving control technology which, while 
maintaining water quality, helps reduce power consump-
tion by optimally controlling load systems such as blowers 
that consume mass energy and large-capacity pumps. 
Water-treatment facilities are expanding the introduction of 
renewable energy use with (1) PV power generation 
systems, (2) small scale hydropower systems that use 
effluent drops or small drops in the treatment facility, and 
(3) biogas power generating systems that utilize digester 
gas and exploitation of a battery energy storage system for 
BCP applications.

Under these circumstances, Nissin Electric will work 
to further optimize energy use by combining optimal 
control of distributed energy sources with energy saving 
control technology. 

•   SPSS and ENERGYMATE are trademarks or registered trademarks of Nissin 
Electric Co., Ltd.
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Fig. 10.  Operation plan graphic chart of operation example 2 
 (on an unusual day)

Fig. 11.  Achievement trend graphic chart of operation example 2 
 (on an unusual day)
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