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1.	 Introduction

Fuji Electric’s power supply equipment mainly 
support the day-to-day operations of facilities such as 
factories, buildings, and data centers (DCs).

In recent years, the use of power generation equip-
ment and uninterruptible power systems (UPSs) has 
been increasing to respond to commercial power fl uc-
tuation and failures due to weather anomalies and 
to implement a business continuity plan (BCP).  Fur-
thermore, there has been an increasing trend to order 
power receiving and transforming facilities, power gen-
eration facilities and UPSs as a bundled set instead of 
individually.  As a result, this has created the need for 
one-stop support.

In this paper, we will introduce our one-stop solu-
tion for the power supplies of large-scale facilities in 
response to current-day market needs.

2.	 Requirements	of	Power	Supplies

Figure 1 shows the confi guration of main power 
supply equipment in power supply systems.  Power 
supply systems receive super-high voltages or high 
voltage power at on-premises power receiving equip-
ment.  After stepping down the voltage and allocating 
it to buildings and fl oors, this system further steps 
down the voltage and distributes it so that equipment 
can operates.  It is necessary to properly select power 
supply equipment and units and operate them in close 
connection.

Fuji Electric is providing its customers with optimal 
solutions by capturing the mega-trends surrounding 
the power supplies shown in Table 1.  One of the most 
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The accelerating worldwide economy has required fl exible and timely facility expansion in accordance with 
economic trends.  Fuji Electric received an order of equipment such as switchboards for a newly constructed semi-
conductor plant as an engineering, procurement and construction (EPC) project.  In the project, we proposed the 
“M-Qube” motor control center, and it was adopted owing to the fl exible scalability and adaptability to specifi cation 
changes.  Furthermore, we also received an order for the power supply facilities, including cogeneration facilities as 
an EPC project, of a newly constructed assembly plant.  We utilized a container package to reduce the size of the co-
generation facilities, while also decreasing total costs and supporting BCP.

important of these solutions involves redundancy*1 to 
ensure stable power supply.  In addition to this, how-
ever, the acceleration of the worldwide economy has 
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Fig.1  Power supplies provided by Fuji Electric

*1:   Redundancy refers to the preparation of multiple compo-
nents with the same function or role for the components 
of a device or system, and to the placing such compo-
nents in a state of standby ready to replace other compo-
nents upon failure.
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shortened the up and down trends of business cycles 
in all industries, resulting in the need for flexible and 
timely facility expansion in accordance with the state 
of the economy.  Furthermore, one-stop solutions are 
becoming more popular as services ranging from main-
tenance and inspection to labor-savings of construc-
tion management, including budget control, design ar-
rangements, construction arrangements, and delivery 
time management. Along with this trend, comprehen-
sive ordering of facilities is increasing to streamline 
business processes from equipment investment to op-
eration.

For example, the increasing size of DCs requires 
not only high quality and reliability, but also scalabil-
ity of facilities according to demand without needing 
to install all equipment during the initial construc-
tion stage.  Semiconductor plants require facilities to 
be scalable and maintainable without stopping op-
erations, while placing a heavy emphasis on quality 
and the safety of maintenance workers.  In assembly 
plants, factors related to both economics and BCP need 
to be considered.

Moreover, customers are tending to order facilities 
as a bundled set ranging from power receiving equip-
ment to low-voltage equipment instead of ordering 
them individually as they did in the past, and this is 

partly because they are facing a shortage of supervi-
sory engineers. 

3.	 Examples	of	Data	Centers	(DC)

In recent years, DCs have been increasing in scale 
and there has been a growing trend regarding the leas-
ing out and renting of individual buildings and floor 
spaces.  DCs also need to maximize equipment invest-
ment cost-effectiveness and support facility scalability 
and availability.

There are mainly three forms of DC usage, broadly 
categorized as housing (collocation), hosting and cloud.  
In particular, in the case of utilizing housing to entrust 
management of user servers, equipment investment 
plans are largely influenced by the number of tenants 
and functional requirements.  Plans regarding equip-
ment installation and construction, as well as staged 
construction work, need to be specified in great detail 
with DC business operators.

Fuji Electric received an order to supply DC power 
supply facilities for a certain business operator as an 
EPC project*2.  The facilities includes 77-kV power 
supply equipment, gas turbine power generation equip-
ment, UPS and a site monitoring system.  Figure 2 
shows an overview of the facilities.  On the basis of our 
past achievements and experience with EPC projects, 
we compiled the requirements, created a design and 
equipment production plan, notified relevant govern-
ment agencies and offices, performed on-site construc-
tion and adjustment tests, and carefully planned and 

Table 1  Power supply megatrends and needs

Market  
background Megatrend

Power receiving and 
distribution equipment 

needs

Globalization 
acceleration

◦  Economic 
development in 
Southeast Asia
◦  Trade friction
◦  Spread of 

e-commerce
◦  M&A based 

business expansion

◦  Timely equipment 
investment
◦  Flexible facility 

scalability

Shortage in 
the Japanese 
labor force

◦  Declining birthrate 
and aging 
population
◦  Reduction in 

working hours
◦  Lack of engineers

◦  Bundled equipment 
ordering
◦  Automated 

inspection
◦  Efficiency
◦  Maintenance free
◦  Long-life products

Innovation 
in production 
technology

◦  Smart factories
◦  Use of robots
◦  Flexible production

◦  Flexible facility 
scalability
◦  Visualization
◦  Automation

Spread of IoT
Faster 
communication 
speeds

◦  Failure prediction
◦  Learning functions
◦  AI
◦  Utilization of big 

data
◦  Spread of smart 

devices

◦  Automated 
diagnosis
◦  Life expectancy 

diagnosis
◦  Failure analysis
◦  Optimization 

control

Environmental 
performance

◦  High efficiency
◦  Reduction of 

environmental 
burdens

◦  Environmentally 
resistant products

Improvement 
in security 
and safety 
performance

◦  Abnormal weather
◦  BCP
◦  Resilience

◦  Redundancy
◦  Cogeneration
◦  Emergency power 

generation facilities
◦  Instantaneous drop 

countermeasures
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Fig.2    Overview of DC power supply facilities at business op-
erator

*2:   EPC is an acronym for engineering, procurement and 
construction and consists of a series of processes includ-
ing the design, material procurement, production and 
construction work during the construction of factories 
and plants.
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carried out various inspections, enabling us to com-
plete the project without delay.  Fuji Electric is sup-
porting the operation of DCs by providing UPSs with 
the highest level of efficiency, as well as other power 
supplies characterized by standardized peripheral pan-
els, low running costs and high scalability.

4.	 Examples	of	Semiconductor	Plants

Fuji Electric received an order for 22/6.6-kV 
switchboards, 22-kV cast resin transformers, low- 
voltage control centers, central monitoring systems, 
and UPSs as an EPC project in the construction of a 
new semiconductor plant for one of our customers.  For 
the project, we proposed the “M-Qube” motor control 
centers manufactured by Fuji SMBE (see Fig. 3), and 
the proposal was adopted as a solution to flexible scal-
ability and adaptability to specification changes.

Semiconductor production utilities typically in-
clude air conditioning, water supply, wastewater treat-
ment, air pressure, exhaust and gas supply equipment.  
The power capacity, voltage, and existence of emer-
gency backup power supplies for a power outage in the 
facilities varies depending on the type of power supply.  
Furthermore, since innovation in semiconductor manu-
facturing technology is rapid, production lines are fre-
quently expanded, consolidated or abolished according 
to the state of the world economy.  Therefore, specifica-
tions often change significantly between design phase 
and completion.  In the past, a fixed-frame molded case 
circuit-breaker (MCCB) would be installed in panel 
housings, making it difficult to flexibly respond to spec-
ification changes in design and production.

Therefore, M-Qube was adopted for the system to 
have flexibility to accommodate the expansions and 
changes of specifications..  The M-Qube complies with 
international standard IEC 61439, Form 4b*3, improv-
ing safety for nearby workers in the event of an on-
site accident.  Moreover, the housing is constructed of 
nuts and bolts rather than welding, and therefore, it 
improves not only maintainability, but also shortens 
production times and simplifies disposal.  As shown in 
Fig. 3, it is a cradle type module consisting of MCCBs 
and contactors (MC).  The height of the module varies 
depending on capacity, but the width is fixed.  While 
maintaining IP2X*4 protection even when the module 
is pulled out, it can safely and flexibly adapts to the ex-
pansion and changes of specifications by changing the 
combination of its modules.  Furthermore, the maxi-
mum rated current on the panels is 5,000 A, enabling 
large-capacity power transmission while allowing for 
flexible circuit arrangements, capacity changes and 
scalability.

5.	 Example	of	Assembly	Plants

Fuji Electric received an order for the power sup-
ply facilities of a new assembly plant as an EPC 
project.  The facilities include 66-kV power receiving 
and distribution equipment, 6.6-kV power distribution 
equipment, 6.6-kV cast resin transformers, a central 
monitoring system, and cogeneration equipment.  The 
cogeneration facilities shown in Fig. 4 and Fig. 5 utilize 
waste heat from hot water and steam produced when 
operating electrical equipment and engine, further sav-
ing energy in the plant.

The hot water produced by the cogeneration equip-
ment is used after being cooled with the cold and hot 
water generator during the summer, while being sup-
plied as-is to an external air conditioner during the 
winter.  In addition, high-temperature engine exhaust 
gas is converted into steam using a heat recovery 
steam generator to use it in the drying process of coat-
ing lines in the plant.  This use of exhaust heats has 
improved efficiency and is contributing greatly to en-
ergy savings in the plant.

When the 66-kV power receiving and distribution 
equipment detects a commercial power failure, it sends 
a signal to the 6.6-kV power distribution equipment in 
the plant via the central monitoring system and transi-
tion to fail-soft operation during the entire outage.  Af-
ter this, power is sent to important loads by controlling 
the cogeneration equipment according to BCP.

1: MCCB only

Configuration of
main circuit module

100AF: 1-module
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250AF: 2-module
cradle type

400AF: 3-module
cradle type
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Fig.3  Configuration “M-Qube” motor control center

*3:   Form4b refers to a structure in which input equipment, 
buses, output equipment, and output cable terminal com-
partments are individually compartmentalized.

*4:   IP2X indicates class 2 dust protection, but no guarantee 
regarding waterproofing.  It is also known as “finger pro-
tection” and refers to a degree of protection that prevents 
access to hazardous parts with fingers.
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one-stop solution.  Moreover, the cogeneration equip-
ment is used not only to achieve energy savings at the 
plant, but to also provide important functions for BCP 
support.

6.	 Postscript

In this paper, we introduced our one-stop solution 
for the power supplies of large-scale facilities.

In the field of power supplies, it is expected that 
efficient operation and energy-saving maintenance of 
equipment will progress through the use of Internet 
of Things (IoT) technology.  In the future, Fuji Electric 
plans to continue to listen to its customers, create new 
added-value for its power supply systems and increase 
customer satisfaction.

When power is recovered, the 66-kV power receiv-
ing and distribution equipment can be synchronized 
with the commercial power supply using a synchroni-
zation test device to initiate operation without inter-
ruption.

The cogeneration equipment is compact through 
the use of container packages that incorporate auxil-
iary equipment.  By delivering containers with pre- 
installed equipment to the site, we significantly re-
duced construction costs and local installation man-
hours and also decrease total costs.

As mentioned above, Fuji Electric received an or-
der to supply power supply facilities as an EPC project 
for which we carried out the engineering work as a 
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Fig.4    Normal cogeneration operation (using hot water and 
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Fig.5    Cogeneration operation according to BCP (securing im-
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