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1. Introduction

Changes in the energy supply and demand en-
vironment and sophistication of social infrastruc-
ture and industrial systems has increased the need 
for stable power supply, as well as stable operation 
and energy savings in equipment in factories and 
facilities.  Furthermore, visualization and optimi-
zation using the Internet of Things (IoT) is being 
required for after-sales services such as equipment 
maintenance due to human-resource shortages in 
equipment management.  Southeast Asia has been 
seeing considerable economic growth and this has 
increased investment in social infrastructure and 
factories.  As a result, new challenges have emerged 
regarding how to supply energy stably and effi -
ciently.

Fuji Electric is providing its Comprehensive 
Electrical Equipment Solutions as packaged ser-
vices covering from installation work to mainte-

nance services by combining competitive compo-
nents such as transformers, switchboards and unin-
terruptible power systems (UPS) with other systems 
such as energy management systems.

Figure 1 provides an overview of Fuji Electric’s 
power electronics systems energy business.  We 
have been strengthening our systems business 
by combining components, such as transformers, 
switchboards and UPSs with control systems that 
use measuring equipment; control equipment; elec-
tric distribution, switching and control devices; and 
power electronics equipment.  In this paper, we will 
describe the current status and future outlook of en-
ergy solutions that contribute to stable and optimal 
power supply.
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Fig.1  Overview of Fuji Electric's power electronics systems energy business
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2. Technology Supporting Competitive 
Components

2.1  Substation technology
The core equipment in power systems con-

sists of substation equipment, such as transformers 
and switchgear.  The demand for the introduction 
of these equipment is expected to grow strongly 
throughout the world due to the progress in devel-
oping new power systems in Southeast Asia, the 
Middle East and Africa.  In Japan, growth in power 
demand has slowed due to initiatives to save energy 
by companies and individuals following the Great 
East Japan Earthquake.  On the other hand, the de-
mand for the replacement of equipment is expected 
to grow because nearly half of the transformers and 
switchgear in use are over 40 years and 30 years old 
respectively.

Figure 2 shows products that utilize substa-
tion technology.  Fuji Electric has been developing 
and installing environmentally friendly products 
for over 10 years, such as palm-fatty-acid ester oil 
transformers that utilize plant-derived palm-fatty-
acid ester oils as insulating and cooling media in-
stead of scarce oil-derived mineral oils, as well as 
cubicle-type gas insulated switchgear (C-GIS) that 
use dry air as an insulating medium instead of SF6 
gas, which can induce global warming in the event 
of leakage.  Furthermore, we are actively employing 
new technologies, such as 275-kV polymer bushings 
for transformers that have signifi cantly improved 
seismic performance compared to conventional por-
celain bushings, as well as slip-on connections for 
275-kV cables used with transformers designed to 
reduce on-site assembly periods.

In Japan and abroad, there is increased demand 
for more reliable and compact equipment.  To meet 
these needs, we have been working to improve our 
analysis technologies.

2.2 Facility power supply technology
Digital data has been expanding massively due 

to the use of virtual currencies and smart payments 
in the fi nancial industry, autonomous driving and 
electrifi cation in the automobile industry, IoT tech-
nology connecting everything to the Internet, and 

big data analysis using artifi cial intelligence (AI).  
Against this backdrop, investment by data center 
(DC*1) operators, including mega-cloud vendors, has 
been thriving.  New constructed DCs tend to become 
extremely large in scale worldwide.

One of the very important equipment to sup-
port DC availability is a UPS.  As DCs grow in size, 
the amount of electricity being consumed is becom-
ing massive.  Therefore, UPSs need to be highly ef-
fi cient.  In order to improve the effi ciency of UPS, 
Fuji Electric has utilized low-loss silicon carbide 
(SiC) devices*2, an advanced neutral-point-clamped 
(A-NPC) 3-level conversion circuit*3 and a continu-
ous commercial power feeding system*4.  Moreover, 
the latest UPS systems come with quantity control 
functions for executing autonomous control so that 
multi-unit UPS systems can operate with the high-
est level of effi ciency (Refer to “UPSs for Hyper 
Scale Data Centers” on page 147).

*1: Data center (DC)
This is a generic term for buildings 

dedicated to holding and operating Internet 
servers and other equipment related to data 
communications and fi xed, mobile and IP 
telephones.

*2: SiC devices
 They have excellent characteristics as 

power devices, such as high dielectric break-

down voltage and thermal conductivity, and 
they can achieve high breakdown voltage, 
low loss and high-temperature operation.

*3: 3-level conversion circuit
This is a type of multi-level converter 

that signifi cantly reduces the power loss of 
power converters, such as power supplies 
and inverters.

*4:   Continuous commercial power 
feeding system

This is a system, which during normal 
commercial power supply conditions, sup-
plies power directly to equipment connected 
to the commercial power supply. During a 
power failure, it supplies power to connected 
equipment by converting battery power from 
DC to AC using an inverter.

(a) First unit of palm-fatty-acid 
ester oil transformer

(c) 275-kV transformer with 
slip-on cables

(b) First unit of of dry air C-GIS

(d) Transformer with 
275-kV polymer 
bushings

Fig.2  Products that utilize substation technology
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We released the “UPS7400 WX Series” modular 
UPS to facilitate capacity and availability improve-
ment for equipment (see Fig. 3).  Maximum single-
unit capacity has been increased to 1,000 kVA 
compared with the conventional rating of 500 kVA.  
The system’s modular structure enables continuous 
operation even if some of the modules breakdown, 
thereby increasing availability.

For the backup power of the UPS, we are utiliz-
ing lithium-ion batteries because they can be down-
sized to a greater extent than conventional lead-acid 
batteries.  This series is introduced at DC that need 
to reduce the footprint of electrical equipment in or-
der to secure space for server installation.

In the DC sector, we plan to release prod-
ucts that meet the requirements for increased 
server density and large scale facilities (Refer 
to “UPS7000HX-T4” High-Effi ciency UPS with 
Continuous Commercial Power Feeding and 
Quantity Control Functions” on page 151).

Although the Japanese market for switchboards 
is mature, it is still growing steadily at an annual 
rate of 1.5%(1).  In this sector, transition to renew-
able energies, such as wind and photovoltaic power 
generation, has progressed to reduce CO2 emissions.  
As a result, there is high demand for low-voltage 
panels.  In addition, the market for DC, as one type 
of IoT infrastructure, is expected to continue to 
grow, also creating demand for high-voltage panels.

The switchboard market has maintained a high 
growth rate of 4.7% in Southeast Asia(1).  Safety 
has always been a major priority for personnel 
who maintain switchboards.  Therefore, one of the 
requirements of switchboards is that they utilize 
metal-clad switchgear capable of external operation 
that enables movement toward the operating posi-
tion of the vacuum circuit-breaker (VCB) from out-
side the door with the front door closed.

Recently, equipment operation and operator 
safety requirements have further increased.  For 
example, there is demand that the live part of the 
disconnecting part be protected with a metal shut-
ter.  Classifi cations are also being specifi ed with 

regard to the continuity of operation for equipment.  
Furthermore, in conventional technologies, the hot 
gas generated by arc during internal short circuit 
has been generally released externally using ducts.  
However, recently, hot gas needs to be cooled to a 
safe temperature before discharging.  To meet this 
requirement, we have started releasing IEC stan-
dard certifi ed products as shown in Fig. 4(a).

Equipment for DCs is often installed in ur-
ban areas where it is diffi cult to secure space.  
Therefore, it is necessary to reduce the footprint 
of installations.  To meet this need, we have devel-
oped a compact medium-voltage switchgear that en-
ables front-side maintenance as shown in Fig. 4(b).  
This has reduced the installation area by about 
70% compared with conventional products (Refer 
to “Compact Medium-Voltage Switchgear for Data 
Centers” on page 142).

In the future, we plan to continue to reduce the 
size of our medium-voltage switchgear for Japanese 
and international markets, while also advancing 
our metalworking without using plating and weld-
ing so that we can provide environmentally friendly 
switchboards based on the 3R principle (i.e. reduce, 
reuse and recycle).

2.3 Equipment maintenance technology
The recent development of IoT has made it pos-

sible to collect previously uncollectible types of data.  
This has helped commence the era of smart main-
tenance that utilizes the new analysis method with 
analytics AI for analyzing collected data(2).

Fuji Electric provides fi eld services for the 
products it has delivered to customers in the form 
of maintenance contracts.  Equipment owners are 
requiring support services that cover not only equip-
ment maintenance and troubleshooting, but also 
comprehensive management of the equipment.

Equipment management operations start with 
the formulation of maintenance strategies and 
plans, and cover a wide range of areas, includ-
ing maintenance implementation, maintenance data Fig.3  “UPS7400WX Series”

(a) IEC compliant 
24-kV switchgear

(b) 7.2-kV metal clad 
switchgear

Fig.4    IEC compliant switchboard and compact switchboard
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management, equipment management, and main-
tenance personnel education and training.  We 
are providing equipment management services 
for these tasks called “Comprehensive Equipment 
Management Service.”

Comprehensive Equipment Management 
Service is built on an Operation & Maintenance 
(O&M) service platform as shown in Fig. 5.  The 
O&M service platform has functions to support the 
operation management, maintenance management 
and analysis management tasks defi ned in ISO 
18435 (O&M integration model).  It integrates and 
analyzes operating information collected during op-
eration management and maintenance information 
collected during maintenance management.  By re-
fl ecting the results in operation and maintenance 
plans, the service contributes to stable operation 
of equipment and reduction of equipment mainte-
nance costs (Refer to “Comprehensive Equipment 
Management Service Supporting Optimization of 
Equipment Maintenance” on page 161).

Furthermore, introducing a remote monitoring 
system can detect and recover from abnormalities 
faster.

3. Energy System Solutions

3.1  One-stop solution for power supply equipment
Fuji Electric is providing its customers with 

optimal solutions by capturing the mega-trends 
surrounding the power supply equipment shown in 
Table 1.  Conventionally, redundancy has played an 
important role in securing a stable supply of power.  

In addition to this, however, the acceleration of the 
worldwide economy has shortened the up and down 
trends of business cycles in all industries, resulting 
in the need for fl exible and timely facility expan-
sion in accordance with the state of the economy.  
Furthermore, one-stop solutions are becoming more 
popular as services ranging from maintenance and 
inspection to labor-savings of construction manage-
ment, including budget control, design arrange-
ments, construction arrangements, and delivery 
time management.  Along with this trend, compre-
hensive ordering of facilities is increasing to stream-
line business processes from equipment investment 
to operation.

In addition to high quality and reliability, the 
increasing size of DCs requires scalability of add-
ing equipment according to demand without install-
ing all equipment at the initial construction stage.  
Semiconductor plants require equipment to be scal-
able and maintainable without stopping operations, 
while placing a heavy emphasis on quality and 
safety.  On the other hand, assembly plants need 
to achieve both economics and business continuity 
plans (BCP*5).

*5: Business continuity plan (BCP)
BCP is a plan that is utilized as a 

means for performing the business opera-
tions required during normal operation and 

continuing operations during emergencies 
to enable continuation or speedy recovery 
of core business operations, while minimiz-
ing damage to business assets in the event 

that a company suffers an emergency such 
as a natural disaster, large fi re or terrorist 
attack.

*1: Cloud remote monitoring system
*2: AI engine and BI (business intelligence) tools
*3: Equipment management support system

Operation
management*1

Analysis
management*2

Maintenance
management*3

Operation plan Analytics AI

AI

Maintenance plan

Operation
monitoring

Data
analysis

Maintenance
inspection and
abnormality

recovery

Operation
information

Maintenance
information

Fig.5  Functional confi guration of O&M service platform

Table 1  Distribution equipment mega trends and needs
Market 

background Megatrend Distribution equipment 
need

Globalization 
acceleration

○  Economic develop-
ment in Southeast 
Asia
○  Trade friction
○  Spread of 

e-commerce
○  M&A based 

business expansion

○  Timely equipment 
investment
○  Flexible facility scal-

ability

Shortage 
in the 
Japanese 
labor force

○  Declining birthrate 
and aging popula-
tion
○  Reduction in work-

ing hours
○  Lack of engineers

○  Bundled equipment 
ordering
○  Automated inspec-

tion
○  Effi ciency
○  Maintenance free
○  Long-life products

Innovation in 
production 
technology

○  Smart factories
○  Use of robots
○  Flexible production

○  Flexible facility scal-
ability
○  Visualization
○  Automation

Spread of IoT
Faster com-
munication 
speeds

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

data
○  Spread of smart 

devices

○  Automated diagnosis
○  Life expectancy di-

agnosis
○  Failure analysis
○  Optimization control

Environmental 
performance

○  High effi ciency
○  Reduction of envi-

ronmental 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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Moreover, customers are tending to order equip-
ment as a bundled set ranging from power receiving 
facilities to low-voltage facilities instead of order-
ing them individually as they did in the past, and 
this is partly because they are facing a shortage of 
supervisory engineers.  Therefore, Fuji Electric has 
been offering its one-stop solution for power supply 
equipment (Refer to “One-Stop Solution for Power 
Supplies of Large-Scale Facilities” on page 166).

3.2  Energy Management Systems
The Basic Energy Plan for 2030 has been pre-

sented under Japan’s basic energy policy 3E + S*6.  
Furthermore, the “Electricity System Reform” has 
been underway since 2015.  The reform is expected 
to solve various issues through the use of technologi-
cal innovations such as AI and IoT.
(1) Changes in power industry

Figure 6 shows the overall roadmap of the en-
ergy mix and Electricity System Reform presented 
by the Japanese government.  Specific changes ow-
ing to these 2 initiatives are as follows:

(a) Changes in power system operation due to 
expanded adoption of renewable energies
In order to maximally use and stably sup-

ply renewable energies, it is essential to build a 
next-generation power network that can handle 
system constraints and secure power quality and 
adjusting capability.  New system usage rules are 
being studied in regard to system constraints.  In 
terms of power quality, equipment is being en-
hanced to solve voltage problems in distribution 

systems.  CO2 emissions cannot be increased due 
to environmental concerns, and this has made it 
difficult to construct new thermal power plants.  
Therefore, there are increased expectations for 
other types of adjusting capability, such as elec-
tricity storage systems, and various demonstra-
tion projects are already underway.  The use of 
utility customer equipment (generators, storage 
batteries, EVs, etc.) is also being studied.
(b) Expansion of new business operator entry

The start of full deregulation of retail electric-
ity began in April 2016.  As of February 2019, the 
share of power producers and suppliers (PPSs*7) 
increased to 14.6% of the total electricity sales.  
However, not all business operators are perform-
ing well, and some are starting to withdraw.

(1) Power exchange market
The power exchange market has initiated 

reforms to improve efficiency and reduce elec-
tricity charges through competition.  The vol-
ume of transactions at wholesale power ex-
changes has grown significantly from approxi-
mately 2% in 2016 to approximately 30% as 
of this year.  Capacity mechanisms and sup-
ply and balancing markets are being devel-
oped by the Organization for Cross-regional 
Coordination of Transmission Operators.
(2) Separation of power generation and trans-

mission
In order to increase the neutrality of the 

power transmission and distribution sector and 
enable various business operators to fairly use 

*6: 3E + S
This is a basic point of view established 

under Japan’s energy strategy.  It consists 
of energy stabilization security, economic 
efficiency, environmental compliance and 
safety.

*7:   Power producers and suppliers 
(PPS)

Power producers and suppliers (PPS) 
do not actually own the power line facilities 
required to provide electricity to household 
consumers. Therefore, they pay usage fees 

to local power companies (general electric 
companies) in order to supply their custom-
ers with power.

2015 2016 2017 2018 2019 2020 2030

Energy mix

Power system reform

Power exchange market

★Start of supply and demand 
    adjustment market transactions
★Start of capacity market transactions

★Start of indirect auctions
    ★Start of base load market transactions

★Start of negawatt market transactions
★Start of gross bidding

Renewable
energy

15%

Renewable
energy

22% to 24%

Wide-area organizations
Full deregulation of retail electricity

Separation of power production and supply

Power distribution field Smart meter installation
Increase of power providers and suppliers Consolidation of power providers and suppliers
Public appeal for regulation power Emergence and expansion of VPP*

and ancillary service providersPower exchange, negawatt exchange vitalization

*VPP: Virtual power plant

Fig.6  Roadmap for energy mix and power system reform
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transmission and distribution networks, legal 
unbundling and complete elimination of pric-
ing regulations will begin in 2020.  The power 
transmission and distribution sector is strong 
demanded to improve management efficiency 
and are working to reduce operating costs while 
introducing and maintaining power systems 
that can secure stable power supply despite the 
increasing use of unstable renewable energy 
sources.

(2) Initiatives by Fuji Electric
On the basis of the present situation, the follow-

ing changes are expected to take place in the power 
distribution field (power system operation, equip-
ment configuration, etc.):

(a) Introduction of power stabilization systems
The introduction of electricity storage sys-

tems and use of utility customer facilities are 
expanding to maintain power quality (frequency, 
voltage).
(b) Emergence and expansion of new services

Business operators are emerging that offer 
new services such as virtual power plants (VPP*8) 
and ancillary services*9, targeting newly created 
markets.
(c) Sophistication of existing systems

In order to achieve both stable power supply 
and cost reduction, a voltage control function will 
be required that can handle existing systems and 
on-site equipment that will have been sophisti-

cated.
In order to meet the needs of power stabiliza-

tion on the basis of this expectation, Fuji Electric 
has been developing products and services for the 
energy management system shown in Fig. 7.  In 
particular, we have been developing electricity stor-
age systems, supply and demand management sys-
tems, VPP systems, and distribution automation 
systems equipped with advanced voltage control 
functions.  Furthermore, we have developed and of-
fered a product that digitalizes substations, as well 
as a power system analysis simulator for a system 
that includes distributed power sources and storage 
batteries to verify system reliability and operational 
safety.
(3) Overview of products and services supporting 

EMS
(a) Electricity storage systems for power stabili-

zation and VPP
We have developed a control system that uti-

lizes storage batteries to stabilize the frequency 
of power systems, balance the supply and de-
mand of electricity, and solve challenges such 
as those related to utility customer load level-
ing and BCP.  Fuji Electric has been participat-
ing in the “Virtual Power Plant Construction 
and Demonstration Project Using Consumer 
Energy Resources” sponsored by the Ministry of 
Economy, Trade and Industry, and has developed 
an electricity storage server that comprehen-

*8: Virtual power plant (VPP)
  A VPP consolidates and controls mul-

tiple small-scale power plants and demand 
suppression systems as a single power plant. 
It is expected to contribute to load leveling, 
absorption of over-supply of renewable en-
ergy, and power supply during power short-

ages.

*9: Ancillary service
This refers to an operational service for 

maintaining the quality of supplied power. 
Functionality may include supply and de-
mand balance monitoring, power system 

operation, and regulation of voltage and fre-
quency. When power producers and suppli-
ers are treated as separate companies, the 
provision of ancillary services is regarded as 
a business.

Supply and demand
management

Supply and demand
management

Ancillary service

Hydro

Thermal

Wind

Solar
Electricity retailer

Power generation
management system

VPP

VPP*1

SVCDistribution automation system

Power system
analysis simulator

Protection relay

DR*2

Cloud service

Power producer

Utility customer

Plant

: New products : Existing products 
   to be enhanced

Storage battery

Collaborative
aggregation

New service providers

Transmission and distribution providers

Electricity storage system

Electricity
storage system

Electricity storage system
IoT

Large-quantity 
utility customer

Electricity storage system
IoT

Small-quantity 
utility customer

*1 VPP: Virtual power plant     *2 DR: Data response

Fig.7  Energy management system products and services
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sively manages storage batteries of utility cus-
tomers dotted around, an interface for the elec-
tricity storage server and utility customer storage 
batteries, and electricity storage IoT to effectively 
use storage batteries.  We are currently verifying 
the effectiveness of these developments (Refer 
to “Power Demand-Supply Management System 
and VPP Solution” on page 183).
(b) Power supply and demand management sys-

tem
The start of full deregulation of retail elec-

tricity began in April 2016.  To coincide with 
this, we released a cloud service to support 
the operation of power producers and suppliers. 
The cloud service uses AI and other technologies 
to forecast power demand, while providing vari-
ous functions such as electricity purchase, plan-
ning, and supply and demand monitoring.  We 
are providing it by on-premises*10 services and 
by adding functions for power producers.  Figure 
8 shows an example of our power supply and 
demand management system and VPP solution 
(Refer to “Power Demand-Supply Management 
System and VPP Solution” on page 183).
(c) Separately-exited SVCs for distribution sys-

tems and distribution automation systems
The spread of renewable energies has 

brought about the problem of voltage increase 
in distribution systems.  To deal with this prob-

lem, a voltage control system is needed for dis-
tribution systems that include the increasing 
number of renewable energy sources.  Therefore, 
Fuji Electric has conducted joint research with 
Tohoku Electric Power Co., Inc.  to develop a new 
separately-exited static var compensator (SVC) 
for distribution systems.  In addition, we have 
developed functions to support the planning of 
power systems and the settings of a voltage con-
trol system to optimally control distribution sys-
tems.  In the future, we are planning to add these 
functions to a distribution automation system 
that monitors and controls distribution systems.  
We have also developed and delivered a wide-
area backup system that utilizes a distributed 
server arrangement to support BCP and ensure 
continued supply of stable power in the event of 
a disaster.  Figure 9 shows the confi guration for 
the wide-area backup type distribution automa-
tion system (Refer to “Countermeasures Against 
the Introduction of Large Amounts of Renewable 
Energy in the Distribution Field and Support for 
BCP” on page 176).
(d)  Substation digitalization

We are researching how to digitalize sub-
stations to improve the effi ciency of substation 
equipment replacement, reduce costs and fa-
cilitate access to substation information.  For 
example, instead of having a large number of 

*10: On-premises
On-premises is a type of operating 

method where servers, software and other 

information systems are installed and oper-
ated within the facility managed by a user 
(usually a company).

(a) Process flow during demand suppression

(b) Demand suppression utilizing power demand-supply management 
      system and large-capacity storage battery RA system

: Demand increase 
  location

Before plan review Power retail

(1) Procurement 
shortage 

calculation
(4) Suppression request

amount,
target period verification

(6) Suppressible amount,
period calculation

(3) Demand
suppression
study request

(7) Demand
suppressible
amount
report

(11) Demand
suppression
activation

(15) Demand
suppression
results
report

(2) Calculation of
demand

suppression amount
and target period (5) Resource status 

      verification
○Charging and 
    discharging plan
○Present state
○Future state(8) Suppressible 

amount verification

(10) Demand 
suppression
activation

(9) Demand 
plan review

A. demand suppression 
request and activation

Utility customer energy
management service Power utility base

Power retail

Power demand-supply
management system

(Planned-value
balancing)

Utility customer group
of power utility

(3) Demand suppression 
      study request
(11) Demand suppression 
        activation

(7) Demand suppressible 
      amount report
(15) Demand suppression 
        results report

(13) Storage
battery control

A. Demand sup-
pression request 
and activation
D. Demand sup-
pression result 
verification

Utility customer energy
management service

Large-capacity storage battery
RA system

○BG imbalance suppression
adjustability (Power cost reduction)

B. Resource side
Suppressible 
amount 
calculation

C. Demand sup-
pression 
control

B. Utility customer
(resource) suppressible

amount calculation

(12) Allocation of 
suppression

amount to each resource

(14) Result verification

(13) Storage battery control

C. Demand suppression
control

(16) Demand
suppression 

result verification

(17) Imbalance 
verification

D. Demand suppression 
result verification

Demand 
plan

Demand plan

Demand results

Procurement 
plan

Procurement 
plan

Procurement 
plan

Time

kW
h

Plan revision

Time

kW
h

Imbalance verification

Time

kW
h

Utility
customer

Utility customer (resource)

VPP storage battery system

○Battery status and output
○Interconnection point 
    instantaneous value
○Demand suppression 
    control response

Fig.8  Power supply and demand management system and VPP solution
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control cables that connect field equipment, such 
as switches, with protective control devices, we 
use process bus to research substation monitor-
ing and control systems by digitalizing substa-
tion information (Refer to “Technology of Digital 
Substation for Advanced Maintenance and 
Operation” on page 170).
（e）Power system simulator

We have developed an analog simulator that 
simulates power system phenomena under vari-
ous system configurations, loads and power gen-
eration states.  by utilizing reduced current.  The 
simulator consists of a power equipment model 
and cable system and uses reduced current to 
simulate a power system that includes distrib-
uted power sources, such as renewable energy, 
and storage batteries.  This simulator can repro-
duce phenomena that digital simulators have not 
been able to analyze.  It also makes it possible 
to verify the enhancement of equipment and the 
change of operational according to the intro-
duction of large quantities of renewable energy 
sources, as well as to analyze system accidents.  

Substation equipment communicates via the digi-
tal network compliant with an international stan-
dard, and this simulator can also simulate the 
control systems of power systems.  This technol-
ogy is utilized in the research on substation digi-
talization described above.

4. Postscript

In this paper, we introduced some of the major 
energy solutions that Fuji Electric is working on and 
described the current status and future outlook of 
our endeavors.

Fuji Electric intends to contribute to society 
through the promotion of the stable supply and opti-
mization of electricity.
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