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Power Electronics  
Systems Industry

The power electronics systems industry combines 
power electronics products with measuring equipment, 
control equipment, and Internet of Things (IoT) technol-
ogy to create systems that contribute to all industrial 
fields through automation and energy savings.

Automation
In the field of automation, Fuji Electric offers invert-

ers, rotating machines, measuring equipment and FA 
components that contribute to automation, visualization 
and energy savings in production facilities, as well as 
control systems that combine these components with IoT.

In the field of factory automation, we have developed 
the “SignAiEdge” as an on-site diagnostic system that 
promotes the digitization in the manufacturing industry 
through the use of IoT.  This edge controller is inte-
grated with a display unit equipped with analytics and 
is operated by touch panels.  This equipment diagnostic 
system is easily introduced in at factories, contributing 
to the optimization of production sites.

The system solution using an “OnePackEdge sys-
tem,” which provides from data collection to analysis 
services, makes it possible to expand the number of de-
vices used to collect information, enhance analysis capa-
bilities, and increase the range of applications.

We have also developed an AC/ DC power supply for 
control panels that has an input of 100 to 240 V AC and 
output of 24 V DC.  It is equipped with (1 + 1) built-in re-
dundancy, minimizes wiring, has a rack-mounted struc-
ture and reduces power supply space by up to 50%.  In 
the field of marine vessels, we have expanded the line-up 
of exhaust gas cleaning systems (EGCS) for ships that 
comply with sulfur oxide (SOX) and particulate matter 
(PM) regulations.  In addition to S, M, and L sizes, we 
have developed 2L and XL sizes for large cargo ships to 
support different engine powers.

In the field of plant automation, we added an ultra-
high capacity 35-MVA model to our line-up of the 
“FRENIC4600FM6e” medium-voltage variable fre-
quency drives (VFDs) for irrigation plants outside Japan.  
In addition, we have developed the “PVI1500CJ-3 /2500” 
PCS for photovoltaic power generation.  It achieves a 

high voltage of 1,500 V DC and large capacity of 
2,500 kW.

In the field of drive control systems, we have devel-
oped the “FRENIC4000 VM6” low-voltage inverter for 
industrial use that is compliant with new standards and 
comes with enhanced protection and operation monitor-
ing functions while maintaining compatibility with pre-
vious products.  Furthermore, we also supplied a steel 
company with a wound-rotor induction motor that has 
the exact external dimensions and electrical specifica-
tions as existing equipment.  We successfully completed 
all of the replacement work in a short period of time.  In 
addition, we delivered approximately 200 inverters, 350 
motors, 10 programmable controllers, and 150 control 
panels to a non-ferrous metal company for use on contin-
uous heat treatment and surface treatment lines for pro-
duction of aluminum sheets for automobiles, while also 
improving the performance, reliability, maintainability 
and safety of the system.

In the field of measurement and control systems, we 
developed the “MICREX-VieW XX (Double X)” that ex-
pands the scale of monitoring and comes with enhanced 
functions, such as support for operators’ monitoring and 
operations and creation of graphics panel applications to 
facilitate plant operations and improve plant engineer-
ing efficiency.  When replacing the monitoring and con-
trol system for a steel plant, we integrated the control 
system with the MICREX-VieW XX to improve opera-
tors’ work traffic paths and centralized management of 
monitoring conditions.  As a result, the plant improves 
safety and maintainability.  In addition, we delivered a 
boiler combustion solution package that can be added to 
existing control systems to improve boiler efficiency, as 
well as a measurement and control system for chemical 
plants that comes with a client-server configuration to 
facilitate future integration of new and old plants.

Information Solutions
In the field of information solutions, we provide tools 

and systems that use IoT technology to promote stream-
lining, productivity improvements and energy savings in 
municipalities and companies while supplying informa-
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tion and control systems to the entire Fuji Electric 
Group.

Our manufacturing data utilization solutions can 
refer to multiple factories in real time without impacting 
operations to accumulate and analyze plant operation 
information, helping improve quality and operational ef-
ficiency.  We also provide heat EMS solutions as visual-
ization systems that aim to save energy and reduce CO2 
emissions of steam-based facilities.

Social Solutions
In the field of social solutions, we offer electrical 

equipment for railcars and radiation management sys-
tems, contributing to the safety, security and energy 
savings of social infrastructure.

In the field of railcars, we delivered main circuit 
electrical equipment (main power converter, traction mo-
tor, main transformer) for next-generation Shinkansen 
N700S Series trains, which are scheduled to begin com-
mercial operations in July 2020.  In addition to the elec-
trical equipment, we also delivered newly adopted full-
active damper drive systems balancing the lateral vibra-
tion of the railcar and realizing the comfortable ride.

For door drive systems, we applied our door drive 
system platform to provide customers with compatible 
features with the current commercial railcars, aimed to 

reduce work burdens for train crew and maintenance 
personnel while maintaining industry-proven reliability.  
Moreover, we developed and delivered door drive sys-
tems and auxiliary power supplies to customers outside 
Japan in compliance with the RAMS (EN 50126 /  IEC 
62278) international standards for reliability, availabil-
ity, maintainability and safety, and the functional safety 
standards of the railway software (EN 50128 /  IEC 
62279).

Field Services
As for field services, we are offering facility mainte-

nance optimization solutions that utilize IoT and analyt-
ics and AI, as well as conventional types of maintenance 
services, such as periodic inspections and repairs.

For example, we have commercialized a LAN vibra-
tion sensor as a new addition to the line-up of the 
“Wiserot” anomaly symptom monitoring system for ro-
tating machines with the purpose of ensuring stable op-
eration of customer equipment.  The system is equipped 
with a bearing abnormality criteria Q-value as a diag-
nostic technology specific to rotating machines.  It can 
also be used in conjunction with conventional wireless 
vibration sensors and enables operation according to the 
installation environment and purpose.

Fig.1  “Web/SNMP Card II”

1  New “Web/SNMP Card II” Network Card
The spread of server virtualization and factory IoT has 

been expanding the use of networks for data center equip-
ment and manufacturing equipment.  To connect uninter-
ruptible power systems (UPSs) used to protect the power 
supplies for these equipment, Fuji Electric has released the 
“Web/SNMP Card II” as an optional product that can be 
plugged into UPSs.

The network card is secured by advanced encryption 
(TLS1.2) and supports high-speed communications (1Gbps), 
ensuring the safe use in data centers.  When using a virtual 
system, the management system has conventionally required 
a dedicated server to enable communications (SSH) for direct 
linkage.  However, this network card can be used by simply 
plugging it into a UPS, thereby eliminating the need for dedi-
cated servers and reducing the initial cost of systems.

Automation
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40 A × 
2 units

10 A × 
2 units

(a) AC/DC power 
supply

(b) Comparison of the configurations 
in controlboards

Developed
product

Empty
space

utilization

Empty
space

utilization

Conventional
product

Fig.2  AC/DC power supply for control panels

2  AC/DC Power Supplies for Control Panels
Conventionally, AC/ DC power supplies for control pan-

els have been mounted on a commercially available DIN rail 
and multiple units were combined using an electric circuit to 
provide redundancy. This type of configuration causes the is-
sue of increasing the volume of control panels. Fuji Electric 
has thus developed an AC/ DC power supply for control pan-
els that can avoid the issue. The main features are as follows:
(1) (1 + 1) built-in redundancy, minimized wiring and rack-

mounted structure reduce the power supply volume by 
50%.

(2) Parallel use enhances the power supply capacity, making 
it possible to increase the functionality and scale of con-
trol panels.

(3) Supports input of 100 to 200 V AC and output of 24 V DC, 
and is available in three models with output currents of 
10 A, 20 A and 40 A

Automation

DC power
supply
16.1 to 45.0 V

Load resistance
250 Ω or higher

FCX Series
pressure

transmitter

Bluetooth
HART modem

Android devices

HART configurator

HART
communications

signal

4 to 20 mA

Communicator software
for FCX Series pressure transmitters

Fig.3  Example of system configuration

3  “FCX Series” Pressure Transmitter Communicator Software
Fuji Electric has developed the communicator software 

(application) for the “FCX Series” pressure transmitters  
running on Android devices.  Conventionally, a dedicated 
handheld communicator was used to change the measure-
ment range, monitor measurement data and perform self- 
diagnostics during facility maintenance.  Now the same func-
tionality can be achieved by simply installing this application 
on a commercially available Android device.  The main fea-
tures are as follows:
(1)  Can be used on commercially-available Android devices. 

The application is available for free download from the 
Internet.

(2)  Supports Bluetooth HART modems, enabling remote con-
trol and monitoring via Bluetooth.

(3)  The settings of the pressure transmitter (unit identifi-
cation number, calibration records, measurement range, 
etc.) can be managed digitally.

Fig.4  External appearance of the motor

4  Wound-Rotor Motor for R1 & 2 Mill at Aichi Steel Corporation
Fuji Electric delivered wound-rotor motor to the Kariya 

Plant of Aichi Steel Corporation in order to replace the R1 & 
2 rolling mill.  To reuse the existing peripheral equipment, 
including cables, the external dimensions and electrical spec-
ifications of the new motor had to match the existing motor 
delivered approximately 60 years ago.  Replace work was per-
formed in accordance with these requirements and the motor 
started commercial operations exactly on schedule.

The main specifications of the motor are as follows:
(1)  Output: 1,500 kW
(2)  Primary side voltage: 3,300 V
(3)  Rotational speed: 446 r/min
(4) Starting method: Secondary resistance starting with  

existing liquid resistor
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Fig.5  External appearance of the motor

5  Synchronous Motor for Compressors at Ube-Maruzen Polyethylene Co., Ltd.
Fuji Electric has replaced the synchronous motor for com-

pressors (6 kV, 1,650 kW, 32-pole) and accompanying electri-
cal equipment for Ube-Maruzen Polyethylene Co., Ltd.  The 
main features are as follows:
(1)  The installation location of the motor is in a Class I 

hazardous area where combustible gases are present. 
Therefore, the motor was designed to be housed in a pres-
surized enclosure to prevent combustible gases from en-
tering the system.

(2)  The direct excitation system is used to reduce the size of 
the motor.  In addition, the installation dimensions of the 
new and old motors are the same, eliminating the need 
for foundation work.  As a result, construction was com-
pleted within the limited equipment shutdown period.

Automation

Fig.6  “LEONIC-M700”

6  Replacement of the DC Motor Control Equipment for the Rolling Mill Motor at Aichi Steel Corporation
Fuji Electric restored the DC motor control equipment for 

the rolling mill motor at Aichi Steel Corporation.  We replaced 
the analog control equipment delivered in 1978 with the  
digital control equipment “LEONIC-M700” and “LEONIC-M 
Compact,” with the DC motor (410 kW) remained to be used.  
The DC motor control equipment is controlled by a program-
mable controller (PLC), and the speed control responsiveness 
was improved.  By using existing cables for both the AC and 
DC sides, the control panels are downsized and combined 
with existing equipment.  This enabled us to complete the  
replace work in a short period of time.  The main specifica-
tions are as follows:
(1)  LEONIC-M700:  

Output up to 3,300 kW and voltage from 220 to 750 V 
DC

(2)  LEONIC-M Compact:  
Output up to 450 kW and voltage from 220 to 440 V DC

Fig.7  Continuous heat treatment and surface treatment line

7  Electrical Equipment of the New Process Line for UACJ Corporation’s Fukui Works.
Fuji Electric delivered electrical equipment for the con-

tinuous heat treatment and surface treatment line (CALP 
facility) used in the production of aluminum sheets for au-
tomobiles at the Fukui Works of UACJ Corporation.  The lat-
est control system provides high performance, reliability and 
maintainability, as well as additional features, such as safety 
functions.  The main features are as follows:
(1)  The system consists of approximately 200 inverters, 350 

motors, 10 PLCs, 150 controlboards, control software and 
a monitoring and control system, providing high-speed 
data collection and remote monitoring of the plant. 

(2)  Equipotential bonding (IEC 60364-4-44) was applied to 
the grounding system as an electromagnetic compatibil-
ity (EMC) measure.

(3)  The functional safety of the facilities was ensured by con-
structing a device shutdown circuit according to the risk 
level of the equipment.
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Control LAN (FL-net compliant V3.0)

MICREX-VieW XX

[Control station]
HDC/PCS-500

[PLC]
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operation
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system

T-LINK
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Digital
controller

(a) After replacement (b) Before replacement

Fig.10  Secondary-refining plant monitoring and control system

�  Replacement of Secondary-Refining Plant Monitoring and Control System at a Steelworks
Fuji Electric has completed the renewal of a secondary-

refining plant monitoring and control system at a steelworks 
in just five days, the period of equipment shutdown agreed to 
by the customer.  The secondary-refining plant monitoring 
and control system consisted of a distributed control system 
(DCS), while the control system of the auxiliary facilities con-
sisted of individual pieces of equipment, including operation 
and monitoring panels, digital controllers and PLCs.  During 
this project, the monitoring and operation systems were inte-
grated and replaced with the “MICREX-VieW XX.”  This has 
enabled centralized management of the monitoring and oper-
ation of the secondary-refining plant and auxiliary facilities, 
while also improving operator flow lines, operational safety 
and equipment maintenance.  In addition, the deployment of 
“f(s) NISDAS” data collection and analysis support package 
software has made it possible to collect plant data at high 
speeds and store large amounts of data, improving produc-
tivity and quality.

(a) Configuration example
(b) Long-term waveform display

(100 ms, 24-h display)

f (s)NISDAS7 API

Sever application

Server

Plant control system

Plant

Information LAN

Control LAN (SX-Net loop)

f (s)NISDAS7

IoT edge
(PC)

f (s)NISDAS7 API

Edge application

24 h

Fig.8  Configuration and sampling screen

8  “f(s) NISDAS7” Data Acquisition and Analysis Support Package Software
Fuji Electric has enhanced the functionality of  

“f(s) NISDAS7” data acquisition and analysis support pack-
age software that is used to stabilize the operation of facili-
ties and perform preventive maintenance.  As a result, it is 
now easier to access and utilize data from inside and outside 
the PC, which in turn makes it possible to streamline the 
commissioning, maintenance and analysis of production fa-
cilities.  The enhanced functionality is as follows:
(1)  Expansion of display and analysis functions

(a) Capable of displaying a large amount of data over a 
long period of time (long-term waveform display)

(b) Sequential display of the latest data and historical 
data

(c) Enhanced support for BCD codes
(2)  Expansion of the functionality for IoT edge devices

(a) Supports “SX-Net” loop connections to continue data 
acquisition even when cable disconnection occurs.

(b) Enables use of external applications via API connec-
tion.

Automation

Combustion 
control panel 
(POD + PLC)

Laser CO gas 
analyzer

*Fuji Electric has obtained a patent for this product’ s technology.

Boiler combustion 
solution package

Exhaust 
gas

Fuel

Air

Existing boiler 
control device

Boiler

Fig.9  Boiler combustion solution package

9  Boiler Combustion Solution Package Delivery and Introduction Effect
Fuji Electric provided a customer in Japan with the pack-

age that improved boiler efficiency by adding it to the exist-
ing control system.

Conventional boilers have been designed to use too much 
air volume for the theoretically required volume to prevent in-
complete combustion (generation of black smoke).  The pack-
age consists of a laser analyzer that quickly measures CO in 
exhaust gas in real time and a compact controller that uses 
proprietary operating logic.  It reduces the heat loss due to ex-
cess air by decreasing the air volume until a minute amount 
of CO was generated.  It also comes with a function to block 
the increase of CO due to external disturbances.

The results of the commissioning showed an efficiency im-
provement of approximately 0.3% for a 100-t / h boiler, which 
amounts to 172 kNm3 of yearly fuel reduction.
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Fig.11  Configuration diagram of a chemical plant’s measurement and control system

�  Measurement and Control Systems for Chemical Plants
In the chemical industry, demand for automotive mate-

rials and other highly functional products has grown sub-
stantially.  In response to these changes in demand, there 
has been a significant increase in the construction of new 
plants and the replacement of aging equipment.  Against 
this backdrop, one of our customers who had used the Fuji 
Electric’s “MICREX-VieW FOCUS” monitoring and control 
system also built a new plant to increase production.  The 
new plant employed a client-server system to facilitate the in-
tegration of the old and new plants.  Furthermore, high reli-
ability has been ensured through duplication of devices, such 
as the server and FL-net compliant LAN.  In addition, costs 
are reduced by sharing some of the equipment, such as the 
old plant’s raw material tanks, as well as brand management 
system “FLEX-BATCH.”

In addition to system integration, we will work together 
with our customers to optimize plant operations by providing 
IoT products, including operation support systems.

Automation

IBD expression Instrumentation
loop expression

Control function specifications
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generation

SFC expression Time chart expression
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control flow expression
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Fig.12  Automatic generation of control software based on control function specifications

�  Functionality Enhancement for “HEART” High-Efficiency Engineering Support Tool
“HEART” is an engineering support tool that automat-

ically generates control software based on control function 
specifications created with Excel or Visio general-purpose 
OA software.  The expressions of the specifications include 
instrumentation loop diagrams, interlock block diagrams 
(IBDs), sequential function charts (SFCs) and time charts.

By newly adding control flow of operating procedure to 
the specification expressions, applicability has been improved 
to include a greater number of fields, such as garbage inciner-
ation and automatic boiler start-up.  Furthermore, the control 
flow of operating procedure can be automatically converted to 
software and its execution can be monitored on control func-
tion specifications.  In addition, HEART now comes standard 
with functions such as halt, forced termination and jumping 
to a specified process.  These help make engineering easy and 
efficient.

Information LAN

Engineering 
station
XES-3000

Database 
station
XDS-3000

Operator 
station
XOS-3000

Control 
station
XCS-3000

I/O

Control LAN

(2) Sticky notes 
function

(1) Increase 
of user TAGs

(3) FP editor 
function

Fig.13  Example of basic system configuration of the “MICREX-VieW XX”

�  Functionality Enhancement of the “MICREX-VieW XX (Double X)” Monitoring and Control System
Functionality has been expanded for the “MICREX-

VieW XX (Double X)” monitoring and control system to in-
clude functions such as a broader scale of monitoring, as well 
as support for operator monitoring operations and creating 
graphics panel applications.  The main features are as fol-
lows:
(1)  The number of user TAGs assigned to broadcast commu-

nications on the control LAN is expanded from 32,752 to 
65,535 to increase the number of plant monitoring points.

(2)  In response to on-site requests, the system now supports 
sticky notes functionality that enables operators to post 
comments, just like a sticky note, on the monitoring panel 
for operators on the next work shift to read.

(3)  Improves engineering efficiency by utilizing a newly de-
veloped faceplate (FP) editor feature that supports the 
creation of customer- and field-specific panel applications.
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Tracea-
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Fig.14  Data flow diagram for manufacturing data utilization solution

1  Manufacturing Data Utilization Solution
Fuji Electric has developed a manufacturing data utiliza-

tion solution. The solution collects data, which include equip-
ment operating status, product quality, and facility behavior, 
from MES servers, PLCs, and servos. It then stores the data 
in a data lake and analyzes them to help improve quality, 
increase operational efficiency, and speed up complaint han-
dling.

The solution enables real-time reference to multiple 
plants without affecting operations, and thereby offers the 
following features: enhanced operational efficiency through 
management of operating conditions, improved design qual-
ity through identification of factors that affect product qual-
ity, and traceability to facilitate immediate response to com-
plaints. In addition, by calculating the optimal solution based 
on the condition of the equipment, it performs condition-based 
maintenance (predictive maintenance).

The solution can be applied to manufacturing industries 
with assembly, material processing or a mixture of both.

Information Solutions

Analysis software

Data

Data

Steam
utilization

facilityClamp-on type
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for steam
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waste water 
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water

Process hot waste water

120°C steam
generation

Heat pump

Heat pump 
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Fig.15  Example of installed system configuration 

2  Heat EMS Solution
Fuji Electric is developing solutions for saving energy 

and reducing CO2 emissions by quantitatively visualizing 
the heat balance and types of waste heat of steam facilities 
with the aim of commercializing the solutions by the end of 
FY2020.  The main features are as follows:
(1)  Uses a clamp-on flowmeter, which can measure steam 

without contacting it, making no impact on productivity.
(2)  Ascertains the current status of heat energy efficiency 

by quantitatively monitoring in real time the amount of 
steam consumption and the amount of various types of 
waste heat generated by the facilities.

(3)  Grasps the status of deterioration in energy efficiency 
through data analysis using production results and facil-
ity capacity design values and automatically extracts the 
deterioration factors and factor locations to clarify chal-
lenges.

Fig.16  Jakarta MRTJ railcar

1  Electrical Equipment for Jakarta MRTJ Railcar
Fuji Electric has been recognized for its proven track 

record in Asia of delivering door drive systems and auxiliary 
power supplies, as well as the reliability of the railcar that 
uses these electric equipment.  Based on our reputation, we 
received the order through Nippon Sharyo, Ltd. to deliver 768 
door drive systems for 16 consists, each comprising 6 cars, as 
well as 32 auxiliary power supplies for Mass Rapid Transit 
Jakarta (MRTJ) as the first subway system in Indonesia, 
scheduled to start of operations in April 2019.  The main fea-
tures are as follows [(2) and (3) are common to the electric 
equipment]:
(1)  Meets MRTJ’s requirements specifications (i.e., low noise 

level when opening and closing doors) using our door 
drive system as a platform.

(2)  Complies with the RAMS (EN 50126 /  IEC 62278) inter-
national standards for reliability, availability, maintain-
ability and safety.

(3) Complies with the functional safety standards of railway 
software (EN 50128 /  IEC 62279).

Social Solutions
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Fig.17  LAN vibration sensor

1  “Wiserot” Anomaly Symptom Monitoring System for Rotating Machines 
Fuji Electric has developed and commercialized a LAN 

vibration sensor as a new addition to the line-up of the 
“Wiserot” anomaly symptom monitoring system for rotating 
machines to help customers to stabilize the equipment opera-
tion.  This sensor uses a bearing abnormality criteria Q-value 
based on the diagnostic technology specific to rotating ma-
chines.  It can also be used in conjunction with conventional 
wireless vibration sensors and enables operation according 
to the installation environment and purpose.  The main fea-
tures of the LAN vibration sensor are as follows:
(1)  In contrast to conventional battery-powered, specified 

low-power wireless communication systems, this new 
wired sensor uses Ethernet communications to connect a 
single PC with up to 256 sensors.

(2)  The amount of transmissible data for analysis has been 
expanded from 4,096 points to up to 262,144 points, and 
the resolution of FFT frequency analysis has been signif-
icantly improved from 6.25 Hz to 0.09 Hz, making it pos-
sible to pinpoint the exact location of bearing failure.

Field Services



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


