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Energy Management
In the energy management field, Fuji Electric pro-

vides the social infrastructure and industrial markets 
with components based on high-capacity power elec-
tronics technology and energy monitoring and control 
technology, including switchgear, transformers and 
protective relays, as well as systems that use such com-
ponents.  In order to meet the expectations of expand-
ing infrastructure, especially in the Middle East and 
Southeast Asia, we have also been developing products 
for overseas use, strengthening overseas production 
bases, and enhancing engineering.

In the transmission and distribution system field, 
we are developing and releasing products to the global 
market that is expected to see future growth in elec-
tricity demand.  We have developed the world’s small-
est class 115-kV and 50-MVA transformers in respect 
to size, mass and oil volume based on the assumption 
that they will be manufactured at overseas production 
bases.  We supplied an overseas power company with 
our new international standard compliant 145-kV gas 
insulated switchgear (GIS) that has been designed to 
withstand the harsh environments of the Middle East 
for the first time.

In the electric distribution field, we undertook a 
NEDO demonstration project that uses smart grid 
technology in India and Indonesia to meet the growing 
demand for electricity overseas.  In India, we demon-
strated the effect of demand response and the shorten-
ing of power outage time during accidents using our 
electric distribution equipment, such as smart meters 
and vacuum circuit breakers, and monitoring and con-
trol equipment.  In Indonesia, we demonstrated high 
quality power supply services using a distribution auto-
mation system and a high quality power supply system 
(momentary voltage drop protection equipment, high-
voltage UPS) based on the specifications of Japanese 
power companies.

Power Supply and Facility Systems
In the field of power supply and facility systems, 

we have been offering environmentally friendly power 

systems that use power electronics as a core technology 
mainly for the IT and industrial sectors, which is grow-
ing.  By capturing market trends and user needs, we 
have been strengthening the capabilities of UPSs and 
facility electrical equipment and providing power solu-
tions that combine these components.

We developed the UPS7000HX-T4, which has a 
quantity control function to improve efficiency during 
normal inverter feeding and a continuous commercial 
power feeding function to switch to normal inverter 
feeding without interruption when an abnormality oc-
curs.  The product requires no external wiring and de-
livers excellence in appearance.

We have developed IEC standard compliant 24-kV 
switchgear to meet the growing demand for facility 
electrical equipment overseas.  It enables inspection 
and maintenance of specified areas while operating the 
facilities.  It also supports mounting of accessories for 
rapidly cooling the hot gas generated by internal arc ac-
cidents.

In order to promote environmental conservation 
and while improving performance, we are working to 
increase the delivery of transformers that use plant- 
derived palm-fatty-acid ester oils, as well as cubicle-
type gas insulated switchgear that uses dry air instead 
of greenhouse gases (SF6).

We will continue to contribute to the market by de-
veloping products that help solve customer challenges 
and meet the growing need for stable power supply.

Electric Distribution, Switching and Control Devices
In the field of electric distribution, switching and 

control devices, we offer control equipment to auto-
mate and optimize production facilities and production 
machinery, as well as electric distribution devices and 
switchgear to efficiently and safely use electricity in re-
newable energy related facilities, electrical equipment 
of buildings and facilities, and factory production con-
trol systems.

In the field of low-voltage distribution equipment 
and switchgear, we provide the “F-QuiQ Series,” which 
employs a screwless push-in mechanism using spring 



Technical Achievement and Outlook in FY2018

Po
w

er
 E

le
ct

ro
ni

cs
 S

ys
te

m
s 

E
ne

rg
y

FUJI ELECTRIC REVIEW vol.65 no.2 201990

terminals to reduce control panel wiring work.  We 
have recently added new manual motor starters to the 
line-up.  In addition to improving the productivity of 
panel manufacturing, they also help eliminate work in-

consistencies and stabilize quality.
We will continue contributing to the market by de-

veloping electric distribution, switching and control de-
vices that meet customer needs.

Fig.1  Appearance of monitoring and control panel

1  Simulator of Hydroelectric Power Station and Substation for Electric Power Development Co., Ltd.
We replaced the simulator equipment of hydroelectric 

power station and substation that have been in operation 
since 1999 at the Kawagoe Training Center of Electric Power 
Development Co., Ltd. (J-Power).  This analog simulator con-
sists of scale-down models that simulate the main electrical 
equipment of hydroelectric power station and substation.

After the replacement, the simulator uses a speed gov-
erning excitation controller that provides speed governing 
control and excitation control functions, which have been in-
creasingly used by hydroelectric power plants.  The synchro-
nous generator utilizes a newly developed digital computing 
unit with integrated current amplifiers to achieve miniaturi-
zation and extensibility. 

Physical quantities such as pressure and temperature 
are simulated using the digital models of the computer as be-
fore.  For monitoring and operating, the same monitoring and 
control panel is used as the actual plants. 

   This equipment is widely used for applications ranging 
from operating technique learning to troubleshooting train-
ing, and yearly technical competitions are held.

Energy Management

Fig.2  Distribution automation system (command room)

2  Replacement of Distribution Automation System for the Okinawa Electric Power Company, Incorporated
Fuji Electric has replaced the distribution automation 

systems of the 4 branches of the Okinawa Electric Power 
Company, Incorporated in Naha, Urasoe, Uruma, and Nago.  
The main features are as follows:
(1) Enables continuous operation from other backup sites 

even when there is a large-scale disaster that damages 
branch offices and renders systems inoperable.

(2) Consolidated the databases of the 4 branch offices, which 
had been previously operated independently.  This has al-
lowed each branch office to grasp the status of all power 
distribution systems on the main island of Okinawa.  Each 
branch can recover its power system from power failure 
while monitoring the system status of the entire island.

(3) By overlaying the map and the distribution system on an 
operating monitor and displaying the work status of the 
site on the map, it has become possible to improve the effi-
ciency of construction work and accident recovery work.
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VCB SCADA operation room Smart meter

Fig.3  Panipat smart grid system

3  Smart Grid Demonstration Project in Panipat District of Haryana, India
In India, the increase in demand for electricity has 

brought about challenges such as the need to reduce load 
peaks, shorten power outage times during accidents, and pre-
vent electric meter tampering and toll collection defects.  Fuji 
Electric participated in the NEDO demonstration project for 
introducing smart grids in Panipat District of Haryana be-
tween October 2015 and March 2019.  The demonstrated 
items are as follows:
(1) Shortened power outage times during accidents by install-

ing power distribution equipment (VCB, LBS) and moni-
toring and control system (SCADA) for the 4 feeders of the 
distribution lines.

(2) Improved toll collection and verified demand response ef-
fect by installing 11,000 smart meters and upper-level 
systems (MDMS and OMS).

(3) Verified the superiority of the PLC transmission method 
as a smart meter communication system under the tele-
communication infrastructure environment in India.

Energy Management

Fig.5  HSVCB panel

5  DC High-Speed Vacuum Circuit Breakers for the Nippori Substation of East Japan Railway Company
Fuji Electric delivered high-speed vacuum circuit break-

ers (HSVCBs) for the Nippori Substation of the East Japan 
Railway Company, and the operation started.  This substa-
tion is located at the junction point of the Yamanote Line, 
Keihin-Tohoku Line, Joban Line and Utsunomiya-Takasaki 
lines.  It is the largest DC substation for railways in Japan 
and transmits 1,500 V DC to these four lines.  HSVCBs have 
the following characteristics not found in previous high-speed 
air circuit breakers.  It contributes to stable transportation 
by helping to prevent accidents and facilitating equipment re-
placement in the limited space of the city.
(1) Arcless

Arc suppression devices (Non-linear resistors) convert ex-
plosive arc (electric energy) generated at DC current inter-
ruption into thermal energy and absorb the energy. 
(2) Space saving

Reduces size of storage panel by eliminating the arc 
space.

Fig.4  145-kV GIS at Bousher Grid Station in Oman

4  145-kV GIS for Bousher Grid Station in Oman
Fuji Electric has delivered two new model of 145-kV gas 

insulated switchgear (GIS) to the Bousher Grid Station in 
Oman.  The delivery of the GIS, which is used for the  project 
to expand the existing grid station, was the first delivery of 
the new model to an overseas power company.

The new model of GIS conforms to the latest interna-
tional standards and has been designed to withstand the 
harsh environments of the Middle East.  It was designed to 
be compact, having a mounting area of 70% and mass ratio of 
65% when compared with the previous Fuji Electric models.  
It contributes to transport efficiency and installation space 
savings.  The installation and testing were completed on site, 
and operation is scheduled to start around the fall of 2019.

In the future, we plan to focus on expanding sales of the 
new model of GIS in Oman and hope to enter new markets in 
other countries in the Middle East and Asia.
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Fig.6  “UPS7000HX-T4” and I/O panel

1  “UPS7000HX-T4” High-Efficiency Control Reference:  FUJI ELECTRIC REVIEW 2019, vol. 65, no. 1, p. 58

In recent years, there has been increasing demand to 
improve the efficiency of the uninterruptible power systems 
(UPS) used in data centers.  Fuji Electric has developed the 
“UPS7000HX-T4” as a three-phase four-wire power supply 
system for normal inverter feeding systems that achieve an 
efficiency of 99%.  The following two features make it possible 
to select the operating method, depending on the power sup-
ply conditions and the power supply quality of the load.
(1) Quantity control function that improves efficiency at light 

load during normal inverter feeding
(2) Continuous commercial power feeding capable of switch-

ing to normal inverter feeding without interruption dur-
ing abnormalities
This model alone can used for loads of servers and air 

conditioners with three-phase three-wire types and three-
phase four-wire types.  Therefore, it simplifies planning, pro-
duction and maintenance.  Furthermore, UPS and I /O panel 
conductors are connected between panels, reducing external 
wiring and providing favorable appearance.

Power Supply and Facility Systems

Fig.7  24-kV Switchgear

2  IEC Standard Compliant 24-kV Switchgear
The IEC standard (IEC 62271-200) applies to switch-

gear for markets outside Japan.  The standard reinforces safe 
structure concepts, such as those for classifying protection 
for people during failure and maintenance activities.  Fuji 
Electric developed 24-kV switchgear in compliance with the 
IEC standard.  The main features are as follows:
(1) Third-party certification:  IEC 62271-200
(2) Rated specifications:  24 kV, 25 kA, 1,250 A
(3) Enables inspection and maintenance of specified areas 

while continuing to operate the facilities (highest class 
among loss of service continuity categories:  LSC 2B)

(4) Supports mounting of accessories for rapidly cooling the 
hot gas generated by internal arc accidents (IAC-AFLR)

(A) BM3RSQH-□
      (for standalone installations)

(b) BM3RSQ1-□K1
     (for combination starters)

Fig.8  “F-QuiQ Series”

1  “F-QuiQ Series” Manual Motor Starters
Fuji Electric has developed a manual motor starter for 

“F-QuiQ Series,” which has screwless push-in type terminals 
to reduce wiring labor hours for control panels. 

We offer products, not only as a manual motor starter 
but also as a combination starter, that are able to one-touch- 
combine with a contactor without tools and fulfill customer’s 
various needs.

Both products are more productive than screw-terminal-
products because they reduce wiring labor hours and prod-
uct assembling processes.  Furthermore, they also provide 
more stable quality because of simple and faster wiring proc-
ess that is not dependent on the skill level of panel builders.

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.


