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Energy Management
In the energy management field, Fuji Electric offers 

the combination of energy management systems, such 
as power supply-demand management systems and 
distribution-automation systems, such as switchgear, 
transformers, protection relays. These products are 
based on our core technologies of large-capacity power 
electronics and energy monitoring and control.

In Japan, it is expected that there will be demand 
in the social infrastructure sector and other industries 
to renew facilities that have been in operation for more 
than 30 years.  At the same time, new power systems 
are being studied to expand the introduction of renew-
able energy sources in order to achieve a sustainable 
society.  In Southeast Asia and the Middle East, where 
social infrastructure and factories are being developed, 
we are actively strengthening our overseas production 
bases to meet the expected inflow of capital investment 
in power systems.

In the transmission and distribution system field, 
we delivered 168-kV gas insulated switchgear (GIS) 
to a power company.  The GIS utilizes a three-phase 
encapsulated gas insulated bus (GIB) with a length of 
more than 80 m to connect to the secondary side of the 
transformer.  The GIB of this substation goes across 
the on-premises road, it is curved three-dimensionally 
and installed with large-displacement bellows in key 
areas to absorb expansion and contraction due to heat.  
In addition, we replaced an extra-high voltage 77-kV 
housing-type substation that was built in the 1970s.  By 
utilizing an outdoor GIS, we reduced the cubicle instal-
lation space by approximately 30% compared with the 
conventional one and used a vacuum-switch load tap-
changer to save labor for maintenance and extend the 
service life.

In the power distribution systems field, we are pro-
viding a variety of equipment and systems that help 
achieve a balance between the use of renewable energy 
and a stable supply of electricity.  In order to solve the 
issue of voltage rises due to the increased use of dis-
tributed power sources, Fuji Electric collaborated with 
Tohoku Electric Power Co., Inc. to develop a voltage 

regulator installed at power distribution substations. 
The voltage regulator utilizes a magnetic flux con-
trolled variable reactor that can continuously adjust 
the inductance despite the simple configuration consist-
ing of only windings and iron cores.  We also delivered 
a power control system that stabilizes the operation of 
high-efficiency lean-burning gas engine generators by 
suppressing load fluctuations with storage batteries. 
We confirmed the effectiveness of the system to sig-
nificantly reduce voltage and frequency fluctuations.  In 
addition, we developed the “A1” power system simulator 
entry model to simulate grid phenomena in real time in 
order to meet the demand from electric power utilities 
for a tool to verify power systems, including distributed 
power sources.  This simulator facilitates the verifica-
tion of future concepts for power systems, as well as 
predict cases of failure and verify countermeasures for 
ascertained instabilities and other phenomena.  In ad-
dition, we have developed a voltage regulating relay 
that is characterized by high environmental and noise 
resistance performance in compliance with electric 
power standards.  A single unit can perform voltage 
control of dual busbar systems.  

We will continue to contribute to the market by uti-
lizing new technologies in the development of customer 
solutions that meet the increasing needs of power stabi-
lization.

Power Supply and Facility Systems
In the power supply and facility system field, there 

has been increasing usage of cloud services in recent 
years. Against this backdrop, we provide power systems 
that combine transformers, switchboards, and uninter-
ruptible power systems (UPSs) to customers in the in-
dustrial sectors in Japan and abroad, particularly data 
centers where investment is flourishing. We deliver 
these products as a comprehensive electrical equipment 
solution that includes installation construction and 
maintenance services.

For data center facilities, we are developing UPSs 
that are characterized by their increased capacity, 
space savings and ability to ensure continuous system 



Po
w

er
 E

le
ct

ro
ni

cs
 S

ys
te

m
s 

E
ne

rg
y

Technical Achievement and Outlook in FY2019

FUJI ELECTRIC REVIEW vol.66 no.2 2020106

operations.  As the facilities increase in scale, we have 
developed a UPS with regeneration capabilities to meet 
the demand for more efficient and economical commis-
sioning.  In addition, in response to various needs for 
economical and highly reliable systems, we have been 
delivering catcher systems that combine a block of 
parallel-connected regular UPSs with a block of backup 
UPSs.

For used in high-rise buildings, we delivered elec-
trical systems that combine substation equipment, non-
utility power generation equipment, and UPSs, con-
cerned with reliability and visualization.  For airports, 

we have provided outdoor cubicles and distribution sys-
tems that achieve improved reliability and safety while 
taking into account measures to mitigate recent types 
of weather-related disasters.

Fuji Electric will develop electrical equipment, such 
as a large-capacity modular UPS, high-efficiency trans-
formers and switchboards, and offer comprehensive 
electrical equipment solution that combines these com-
ponents. We will thus quickly respond to the increasing 
scale of data centers and the diversification of regional 
characteristics and needs in growing industrial fields 
in Japan and abroad, contributing to the market.
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Fig.1  Voltage regulator for installation at power distribution substations

1  Voltage Regulator Utilizing Magnetic Flux Controlled Variable Reactor
Fuji Electric and Tohoku Electric Power Co., Inc. have 

jointly developed a voltage regulator that utilizes a mag-
netic flux controlled variable reactor in order to solve the 
challenges of voltage rises caused by the increased use of 
distributed power supplies and the diversification of loads.  
Conventionally, voltage regulators have been installed on 
the utility poles of distribution lines, but we have developed a 
type that has an increased capacity to improve their voltage 
regulation effect, which are used for distribution substations.  
The main features are as follows:
(1) The rated voltage is 6.6 kV, which is the same as that of 

the secondary side of distribution substations.  The rated 
capacity has been increased from 300 kvar to 1,500 kvar.

(2) The main circuit has a simple configuration consisting of 
only windings and iron cores, but still allows for the in-
ductance to be adjusted continuously.

(3) The configuration eliminates the use of cooling fans and 
harmonic filter capacitors, which need regular mainte-
nance, thereby helping to make the unit highly reliable.

(4) The control device is equipped with measuring and moni-
toring functions.

Energy Management

Fig.2  Electrical control system

2  Electrical Control System Using Gas Engines and Storage Batteries
Fuji Electric developed an electrical control system to im-

prove the power supply of high-efficiency lean-burn gas en-
gines in off-grid operation.  This electrical control system con-
sists of a bi-directional power conversion system (PCS) for 
storage batteries, grid connection equipment and the control 
unit.  This system uses a NAS battery® as the storage bat-
tery.

By using multiple models of gas engines in combination 
with the electrical control system, we confirmed that load 
fluctuations were damped regardless of the gas engine model 
and that the voltage and frequency fluctuations of the off-grid 
system were improved significantly.  Furthermore, by using 
this system, it is also possible to reduce the re-closing-time 
for grid-independent loads (critical loads).
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Fig.3  “F-MPC3000 Series” voltage regulating relay

3  Digital Voltage Regulating Relay (Unit Type) Compliant with Electric Power Standards
Fuji Electric has developed and released the “F-MPC3000 

Series” voltage regulating relay of unit type that is compliant 
with electric power standards.  The main features are as fol-
lows:
(1) High environmental and noise resistance performance 

that comply with the electric power standards B402, JEC-
2500, 2501 (2010).

(2) A single unit supports both constant integration and de-
viation integration methods, enabling users to choose a 
method according to their needs.

(3) Comes standard with a voltage recording function for re-
cording up to 14 days of voltage fluctuations, allowing us-
ers to analyze the power system voltage.

(4) The unit is compatible in shape with conventional models 
(DQVBB, DUYVVR, and DUYUDVAN) and can be used 
for retrofit.

(5) The product is available with two 90-relay elements that 
enable a single unit to perform voltage control for dual 
busbar systems.

Energy Management

Fig.4  168-kV encapsulated gas insulated bus

4  168-kV Gas Insulated Switchgear for Japanese Power Company
Fuji Electric has delivered a 168-kV gas insulated switch-

gear (GIS) to a Japanese power company.  The GIS utilizes 
a long three-phase encapsulated gas insulated bus (GIB) to 
connect to the secondary side of the transformer.  The GIB 
had to be raised to a height of 5 m above ground level in the 
substation to allow large vehicles to pass through the road  
located between the GIS and a transformer.

Therefore, the GIB is curved three-dimensionally, with a 
total length of more than 80 meters over two lines.  Bellows 
are incorporated into the key points of the GIB to absorb large 
expansion and contraction due to temperature.  The GIB  
is supported by cylindrical piping that is designed in consid-
eration of appearance and ease of construction.

A 36-kV transformer tertiary GIS and 120-kV neutral 
point GIS, delivered to the substation at the same time, are 
currently in operation.
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Fig.5  Common backup catcher system

1  Catcher UPS for a Data Center
Two (N *+1) parallel redundant UPS systems for data 

centers have the highest reliability and component redun-
dancy.  However, this type of configuration poses economic 
challenges.

As a result, Fuji Electric delivered to a certain data 
center a common backup system that uses a catcher UPS that 
is both economical and highly reliable.  The system consists of 
five UPSs that include four parallel-connected regular UPSs 
and one backup UPS, each of which is the three-phase, four-
wire “7000HX Series” with 400 V, 500 kVA output.  If one of 
the regular UPSs that normally supplies power stops supply-
ing power due to a failure or other reason, the system can 
catch it and switch to the backup UPS to continue supply-
ing power.
*N :  A set of UPSs that supplies the necessary amount of power 

to the load

Power Supply and Facility Systems
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Fig.6  Monitoring and operation panel for ultra high voltage systems

2  Ultra High Voltage Substation Equipment for High-Rise Buildings
Fuji Electric has delivered electric systems such as sub-

station equipment, in-house power generation equipment and 
uninterruptible power systems for use in high-rise buildings.  
In response to the recent demand for high reliability and vis-
ualization, we delivered the system that can detect and re-
spond to abnormalities more reliable and faster than previ-
ous systems.  The main features are as follows:
(1) Improved reliability with duplex system
™Duplex parallel control to facilitate power outage recovery
™Duplex programmable controllers (PLC)
™Duplex external I /O signals
(2) Visualization for fast detection of and response to abnor-

malities
™Comes with a mosaic panel equipped with an illumina-

tion display that shows the status of the main circuitry and 
equipment, as well as system failures.

™Comes with a programmable display to show control sta-
tus and results.

Power Supply and Facility Systems

Fig.7  Outdoor cubicle-type high-voltage substation equipment

3  Distribution System for Japanese Airport
In conjunction with the expansion of the runway at Naha 

Airport, Fuji Electric delivered to the airport a distribution 
system consisting of an outdoor cubicle-type high-voltage sub-
station equipment characterized by its high reliability, safety 
and countermeasures against weather-related disasters.  The 
main features are as follows:
(1) In the event that one of the lines suffers an accident, the 

system’s two-line power receiving system automatically 
transmits power from the healthy line, thus shortening 
outage times.

(2) The circuit breakers in the cubicle are equipped with in-
terlocks and clear warning signs in order to prevent mis-
operation.

(3) The system comes with thin hoseproof galleries at the front 
and rear of the ventilation ports of the cubicle as a counter-
measure against rainwater intrusion during storms.

(4) The paint color was specified to be easily visible from air-
craft, since it is installed near the runway.

Fig.8  “SVE170”

1  “SVE170” Sealed High-Voltage Contactors
The spread of DC power distribution systems and electric 

vehicles has led to the demand for DC circuit contactors to in-
crease rapidly.  These types of contactors are required to be 
compact yet safely used for high currents.

To meet these requirements, Fuji Electric has developed 
and started mass production of the new “SVE170” with a rat-
ing of 450 V DC, 170 A as a product of the same product line 
as the “SVE135” (135 A) sealed high-voltage contactor char-
acterized by its unique contact structure.  The main features 
are as follows:
(1) The rated current is increased from 135 A to 170 A while 

maintaining the same external size as the existing 
SVE135.

(2) Comes with the industry’s highest overcurrent capacity of 
20 kA, features a non-polarized main circuit and has the 
same breaking performance in both the forward and re-
verse directions.

Electric Distribution, Switching and Control Devices



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


