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Since the Great East Japan Earthquake, new ap-
proaches for energy supply have been considered based 
on the energy mix that reexamines a medium and long-
term energy balance and power source locations as 
well as the electricity system reform, causing several 
changes in the energy sector.  A system with a func-
tionality capable of solving the new challenges of en-
ergy supply systems caused by the changes is required.  
Since the energy market have reformed, power produc-
ers and suppliers (PPSs) and other new entrants to the 
industry have started offering various new services.

At the same time, the concept of national resilience 
began to encourage policies for pursuing comprehensive 
strengthening of disaster prevention, disaster mitiga-
tion and measures against system and infrastructure 
deterioration.  As part of this effort, the maintenance of 
dams and sluices, as well as establishment of disaster 
prevention bases to be managed by local governments 
came into full swing. 

In the field of energy management, Fuji Electric 
has been developing and launching the following sys-
tems and equipment.

(a) Monitoring and control systems for power sys-
tem and distribution automation systems

(b) Power system protection relays
(c) Remote monitoring and control systems (telecon-

trol equipment)
(d) Power system analysis simulators
(e) Dam control systems
(f) Electricity storage control systems
(g) Energy management systems (EMSs)

Currently, as a means of responding to the market 
trends, we have been offering to retrofit the existing 
systems of our established customers, including general 
electricity utility companies and local governments.  
For our new customers such as PPS, we have adopted 
new approaches based on our cultivated system tech-
nologies.  Our main achievements in FY2015 are as fol-
lows. 

In the wake of the complete liberalization of elec-
tricity retailing starting in April 2016, the number of 
PPSs is rapidly increasing.  For PPSs, we have devel-

oped a supply-and-demand management system ca-
pable of electricity supply and demand operation comply 
with new schemes such as “planned-value balancing 
rules.”  We have also launched a cloud service jointly 
created with NTT DATA Corporation and Kyowa Exeo 
Corporation.  In the future, we plan to expand our line-
up of services by offering services for the negawatt mar-
ket and virtual power plants (VPPs). 

Furthermore, the power generation and transmis-
sion sector will be unbundled starting in 2020, and 
this has given business operators an opportunity to 
study new lines of business.  As one case in point, we 
delivered a reused EV battery system to Sumitomo 
Corporation, which intends to provide an ancillary ser-
vice for ensuring the quality of power and a portion of 
reserve power, to perform technical verification at a re-
mote island in Kyushu (Koshikishima).  In the future, 
we plan to evaluate the feasibility of services using bat-
teries and expand our business relating to an electricity 
storage control system. 

As general electric utility companies are increas-
ingly dealing in renewable energies, it has become 
evident that there is a need for system stabilization and 
measures for dealing with surplus power. 

In order to meet this needs, we developed bank con-
trollers for processing adjustments between banks, as 
well as large-scale power conditioning systems, used 
for large-scale battery systems (60-MWh redox flow 
battery) for Sumitomo Electric Industries, Ltd., so as 
to ensure power quality and implement measures for 
dealing with surplus power.  We installed these facili-
ties within a service area of Hokkaido Electric Power 
Co., Inc. 

For Chubu Electric Power Co., Inc., we delivered a 
hybrid power system analysis simulator, which is ca-
pable of simulating various distributed power sources, 
and it can analyze system stability and evaluate smart 
grid control. 

The increase in distributed power sources such as 
photovoltaic power generation has made it necessary to 
respond to the challenge of rising voltages coming off 
of distribution networks.  In this regard, we have de-
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veloped next-generation static var compensator (SVC) 
using silicon carbide (SiC) devices, as well as enhanced 
the functionality for optimally controlling SVC by 
grasping the voltage profile of entire distribution net-
works via a centralized voltage control system. 

Storage technology is expected to play a big role in 
power stabilization.  The world’s largest facilities for 
evaluating storage systems has been constructed at 
the National Institute of Technology and Evaluation 
(NITE).  We have installed a large-scale 500-kWh lith-
ium-ion battery facility at the facilities as a system for 
evaluating batteries. 

Local governments, the Ministry of Land, Infra-
structure, Transport and Tourism, and the Ministry of 

Agriculture, Forestry and Fisheries are constructing 
dams and sluices based on the national resilience pol-
icy.  Fuji Electric has delivered and installed dam con-
trol systems for various dams, including the Izarigawa 
dam managed by the Hokkaido Regional Development 
Bureau, the Norogawa dam in Hiroshima Prefecture, 
the Kinjo dam in Okinawa Prefecture, the Hinachi dam 
operated by the Japan Water Agency, and the Koyad-
aira dam operated by Kansai Electric Power Company, 
Incorporated.

We continue developing cutting-edge energy control 
technologies to contribute to stable energy supply, lead-
ing to a safe and secure society.

Fig.1    Dam discharge facility controlling equipment for Izarigawa 
Dam Control Center

1  Izarigawa Dam Discharge Facility Control System for Hokkaido Regional Development Bureau
In March 2016, Fuji Electric delivered and installed a 

dam discharge facility control system for the Izarigawa Dam 
managed by the Sapporo Development and Construction 
Department, Hokkaido Regional Development Bureau.  The 
main features are as follows:
(1) Reliability has been enhanced via redundancy of the 

processing unit responsible for the control functionality.  
Communication between units is done using the general-
purpose protocol FL-net in compliance with the open net-
work standards of the Japan Electrical Manufacturers’ 
Association, enabling it to connect to the control panels of 
other company products.

(2) The water supply gate can be remotely operated from the 
Ariake Office in Eniwa City through a fiber optic cable.

(3) An advanced man-machine interface has been provided, 
such as operation support based on automatic voice guid-
ance, group classified telephone reporting of abnormality-
specific causes, and the adoption of a universal design.
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Fig.2  External appearance of Koshiki-shima Power Management Center

2  Reused EV Battery Systems in Koshikishima
We constructed a power storage system that utilizes the 

used batteries of electric vehicles (EVs) in Koshikishima, an is-
land located in Satsumasendai City in Kagoshima Prefecture.  
Operations have begun for the purpose of demonstration after 
installing the system for Sumitomo Corporation, the owner of 
the center.  Output comes from two 400-kVA units, and battery 
capacity is about 600 kWh (actual capacity). 

To expand the capacity of the renewable energy installa-
tion in the island, we have connected several renewable en-
ergy stations with a communication network, and stabilize 
their output power fluctuations collectively by utilizing a sin-
gle storage system.  We have created a compact design for the 
system and are incorporating the latest technologies in order 
to achieve energy savings, unmanned operations and remote 
monitoring.  This system allows for the reuse of used batteries 
generated by the growing popularity of EVs, and the advantage 
of this business model is that it is environmentally friendly and 
capable of solving problems related to renewable energies.  We 
are expecting that the system will be employed by local govern-
ments that aim at local production and consumption of energy.
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Fig.3  External appearance of large-scale lithium-ion battery facility

3  Large-Scale Lithium-Ion Battery Facility for NITE
Fuji Electric has developed and installed a large-scale 

500-kW/500-kWh lithium-ion battery facility for the National 
Institute of Technology and Evaluation (NITE).  NITE has 
constructed the world’s largest complex facility capable of 
testing and evaluating megawatt class large-scale battery 
systems as part of the global certification infrastructure de-
velopment project.  The installed large-scale lithium-ion bat-
tery facility is one of the testing facilities consisting of four 
units.  The main features are as follows:
(1) It is a container storage type supporting flexible configu-

rations.
(2) It is possible to connect with lithium-ion batteries and 

power conditioning sub-systems (PCSs) of multiple man-
ufacturers and various models.

(3) It is capable of high-speed, high-efficiency, large-capacity 
operation while operating independently, in parallel, or in 
series with other units.

(4) It achieves a high level of safety in anticipation future in-
ternational standards.
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Fig.4  Installation arrangement of large-scale power conditioning systems

4  Power System Stabilizing Large-Scale Power Conditioning Systems for Minami-Hayakita Substation
The generated output of wind turbine and photovoltaic power 

system depends on the weather, and this leads to irregular output 
fluctuations.  As a result, the expansion of these dispersed pow-
er supplies to utility power system has created concern regarding 
the impact on power quality such as frequency. 

Fuji Electric received an order from Sumitomo Electric 
Industries, Ltd.  for a bank controller and large-scale power con-
ditioning systems for thirteen 2.5-MVA banks as a portion of the  
power system stabilization demonstration facility being operated 
by the world’s largest class 60-MWh redox flow battery.  We deliv-
ered and installed the equipment at Minami-Hayakita substation 
operated by Hokkaido Electric Power Co., Inc. in December 2015.  
These systems provide a governor-free corresponding operation 
by detecting frequency fluctuation and quickly charging and dis-
charging batteries, a surplus power countermeasure operation in 
accordance with the command value received from the central 
load dispatching system, an optimally bank start and stop oper-
ation based on the state of batteries, and an output distribution 
control between banks.  In the future, we are expecting that dem-
onstration tests will produce a new and powerful means of mak-
ing adjustability for generated output fluctuations.



＊  All brand names and product names in this journal might be trademarks 
or registered trademarks of their respective companies.


