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Fuchu Complex

T183-8511 R RABAFHMERZATL

1, Toshiba-cho, Fuchu-shi, Tokyo 183-8511, Japan
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Keihin Product Operations

T230-0045 #%) || E#ETHES R X KLE2-4
2-4, Suehiro-cho, Tsurumi-ku, Yokohama-shi,
Kanagawa 230-0045, Japan
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Yokohama Complex

T235-8523 #%) || R ET I F X HHZHET8
8, Shin-Sugita-cho, Isogo-ku, Yokohama-shi,
Kanagawa 235-8523, Japan
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Energy Systems Research and Development Center

1YV RTLEMRREE2—

Infrastructure Systems Research and Development Center
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Energy Systems Research and Development Center

RREFE L2 —

Energy Systems
Research and Development Center
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Infrastructure Systems Research and Development Center
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Komukai Complex

+212-8581 25112 57 S N RS BT ¥

1, Komukai-Toshiba-cho, Saiwai-ku, Kawasaki-shi,

Kanagawa 212-8581, Japan . ' D . M)
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Ukishima Works

T210-0862 #2%) 1112) 1|55 | A X % S T4-1 O\

4-1, Ukishima-cho, Kawasaki-ku, Kawasaki-shi,
Kanagawa 210-0862, Japan
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Hamakawasaki Operations

T210-0862 #%)I|2) &) | T X F E072-1
2-1, Ukishima-cho, Kawasaki-ku, Kawasaki-shi, %
Kanagawa 210-0862, Japan F
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Kawasaki Headquarters

T212-8585 #&)||1R) | =X ) | [BT 72 1134
72-34, Horikawa-cho, Saiwai-ku, Kawasaki-shi,
Kanagawa 212-8585, Japan
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Toshiba Energy Systems & Solutions Corporation

Energy Systems Research and Development Center
8, Shin-Sugita-cho, Isogo-ku, Yokohama-shi, Kanagawa 235-8523, Japan
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Toshiba Infrastructure Systems & Solutions Corporation : 4 o A,
Infrastructure Systems Research and Development Center . e
72-34, Horikawa-cho, Saiwai-ku, Kawasaki-shi, Kanagawa 212-8585, Japan . E_,'."L |
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Infrastructure Systems
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Energy Systems Research and Development Center
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| astructure Systems Research and Development Center
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Create the future, Explore the future
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In order to respond to the diversifying energy / social infrastructure, we will provide valuable solutions to customers by
analyzing and utilizing master data, field data and various other data on products and systems with digital technology.

TOSHIBA

NIV oT7—42

iﬁm’ S | #Et

2 2 G52

T4 hILVEEE

RZRm

B EZZHAIN—T1ZHILRTL(CPS)

Cyber Physical Systems that we would like to realize
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Basic Technologies
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To provide advanced products and services, we have been developing cutting-edge materials and basic technologies, as
well as their applications and useful combination.
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Helium-free Cryogenic Cooling
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Reduction of Radioactive Waste with Chemical Separation
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Ozone Generator
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0Ozone Systems for Water Treatments
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Electronic
Engineering
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Power Electronics Processor
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Switching Device
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Sic-adopted Inverter
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Adopting Advanced Technology of
Power Device and Differentiating System
from Other Products Totally

SN ratio =—10/og (L) X A y?

Ay Capacitance dropped ratio
n 't Sample size
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Electrolytic Capacitor
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Complex Noise Factor
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Temperature, Heat Cycle, Reverse Voltage, Humidity

High Reliability

SN ratio [db]
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Short-time Evaluation for
Aluminum Electrolytic Capacitor

15k
Information
Technology

U] B ]

T—RIRE

Data Collection
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Estimation Using Data Assimilation

Operation Data
of Railway Vehicles
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Result of Drive Efficiency Estimation Result of Railway Gradient Estimation
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Material
Engineering
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SiC Composite for Fuel Material
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Ultrasonic Welding
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High Thermal Conductivity Insulation
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Friction Stir Welding (FSW)
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Joining Materials Difficult Fusion Bonding without Melting.
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Welding System
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Tialn Coating Area
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S—EVR Cross Section of The Blade

Turbine Blade L—YBERRERE
Laser-Ultrasonic Testing System
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BETOERRE
TIAIN Hard Coating for Steam Turbine Blade

In-process Testing for Weld Structures
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Electron Beam
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Metal 3D Printing by Electron Beam Melting
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Residual Stress Improvement by Laser Peening
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Our CPS technology will deliver new value, contribute solutions to social issues, and help us to
achieve a sustainable future.
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CPS technologies
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Obstacle Detection Technology for Advanced Train Driver
Assistance Systems
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Driver Assistance
(Hazard Warning)
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i% The management system of the patrol inspection information

using self-localization technology

FEE 1R

RAATZICELS RTLF
L, - —
XEWIED aEEsE v e
Vlrtua:"ll'agk !.ocatlon Driver Assistance System wgg g;ﬁ:z?a
arking [—
A EEAR
Forward Monitoring *‘ -
- E—— BRI
AR*RRICK 2 RIREFROIBTOQ Image Processing
Ar Displays Check Point
ZATLADRASHREG
Installation of Camera Unit on Train
Prototype Camera Unit
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Depth Map Obtainment Based on Stereo Matching
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Obstacle

360°BR{& BEEREORY
360° Video Autonomous Patrol :
Inspection Robot =
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Detection of Obstacle

*AR: Augmented Reality
*SLAM: Simultaneous Localization and Mapping
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CPS Developing Technologies
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Development of optimal generation scheduling technology by
thermal and pumped storage hydro generation for fluctuating
renewable energy
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Thermal Power Pumped Storage Renewable Energy
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Utilizing Al for ultrasonic inspection, contributing to reduction of
inspector workload and inspection time
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Inspector’s Tacit Knowledge

BRESICEZT—2IE AllC &5 B EDEHE

Data Acquisition by Inspector Automatic Evaluation by Al
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Data Acquisition Cross Section Defects Detection Sizing
Image Creation
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Ultrasonic Sensor

RBRETAEN: 80% FRE25mm
Defect Possibility 80 % Depth 25 mm
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Diagnosis technology for rotating machinery by data analysis
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Judgment by Threshold
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Cause Estimation
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Rotating Machinery (Pump, etc)

( \ i
1 I | | Abnormal
| : | | Condition
il
| ERRE | makeE | .
\ Normal Condition ! Abnormal \ !
---------- Condition
BRI OS2V rROZ AT —2534

Hierarchical Clustering Topological Data Analysis

A TR REIEET ORI T 3 EAS
1E AR L |

Development of operational support system by early fault
detection and isolation for water and wastewater treatment
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Fault Detection and Isolation System Fault Indicator (FI) and

Relevant Variables (RVs)
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Water and Wastewater
Treatment Plant
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Process Operational Improvement, Trouble Shooting
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i% Advanced PMSM control using reinforcement learning
KPMSM K ARERFIHIEEN
(Permanent Magnet Synchronous Motor)
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Development of diagnostic technology for switchgear
insulation by analyzing partial discharge signals using Al
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Technologies Using Al
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Measurement Signal with Noise

Discharge .;‘ L. | |
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Switchgear Transient Earth Voltage Sensor Hidden Partial Discharge Signal
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Denoising Al BE =t g Classifying Al
K] Defect C
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Time[sec] Probability of partial discharge source
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Al Estimates Partial Discharge Source as Defect A
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Signal Restoration Using Denoising Al
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Developing Technologies in Energy Systems Research and Development Center
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p- Contribute to the realization of a sustainable society by
Renewable Energy renewable energy technologies

*CFD:
Computational
Fluid Dynamics
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Wind Resource Analysis at Actual Wind Farm
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CFD* Analysis of Pump Turbine
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Nuclear Power Contributes to both stable energy supply and restoration of
Fukushima site
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Downcomer
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Plant Integrated Analysis RPV Mockup Test Tank
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1/3 Scale Mock-up Test Rig
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Electromagnetic Analysis of HT Generator
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Underwater Robot Investigation Device inside of
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Thermal Power Contribute to the stable electric power supply by environmentally
harmonized power generation system that suppresses CO2 emissions
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CFD Analysis of HP Turbine with Leak Flow
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Full-size Turbine Test Facility
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Carbon Dioxide Capture Plant

1277 AT LRMAREZ— BEERTN

Developing Technologies in Infrastructure Systems Research and Development Center
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Development of energy saving control system for variable load
of wastewater treatment process ,and remote monitoring and
diagnosis system for efficient plant operation
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SCADA Process Control
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Process Controller
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Blower Air Energy Saving Water Treatment System
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Forward monitoring system and energy management system for

self-driving, high efficiency and energy-saving

Railway
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Human Detection Forward
Face Recognition Monitoring
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Contribute to stable supply of electric power by analytical
techniques and testing techniques

Power Transmission
and Distribution
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Power System Monitoring and Control Systems
for Low Carbon Society
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Wet Flashover Test of Bushing
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Contribute to development of highly efficient hydrogen
production and hydrogen energy management system for
totally controlling “production”, “storage” and “use”
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High Temperature Steam Electrolysis

Hydrogen Energy Management System
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Pure Hydrogen Fuel Cell System Hydrogen Application Center
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Traffic Development of traffic accident occurrence forecasting
algorithm based on analysis results of road side sensor data
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Road Side Sensor Data

TERRDTSRT L

Traffic State Analysis System
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Development of object recognition and grasping technology for
logistics automation solution using robot

Logistics
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De-palletizer Piece-picking Robot
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Logistics System
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Medical We have been developing fundamental technology for medical
components by applying superconducting technologies
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Heavy lon Radiotherapy System
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Communication Development of wireless full-mesh network technology with
Network high disaster tolerance of autonomous distributed networking
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Autonomous De-centralized Connection High Fault Tolerance

Wireless full-mesh network
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Wireless Router
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Wireless Router
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BIBBERYNT—0

Wireless Full-mesh Network
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Industrial System Development of the component for industrial systems, such
Component as railroad vehicles, elevators and cars
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Permanent Magnet Motor Rechargeable battery using

lithium titanium oxide
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SiC-Adopted Inverter
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Industrial System
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