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About Our Company

Founded year 1884

Employees 77,991 (Consolidated)

https://www.mhi.com/finance/library/annual/pdf/report_2022.pdf
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Our Company Mission to 2040 Carbon Neutrality Declaration

https://www.mhi.com/company/aboutmhi/carbon-neutral
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What is TOMONI®?

AI

ICT

Infrastructure

O&M Performance Flexibility

Data foundation 
& Enablers

Knowledge 

Database

• Customers, our partners and MHI: Together with.

• Covering total plant lifecycle: From construction to after-sales service for a carbon neutral society

• Our suite of data-based intelligent solutions is a package of different modules that leverage remote 

monitoring, advanced digital control systems, predictive analytics, and AI to optimize power plants.
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Digitalization Solutions to Support Carbon Neutral Goals 

Knowledge management, advanced O&M, 

expertise support and equipment upgrade

Support customer digitalization

Digitalization on whole plant lifecycle

Keeping customer assets in best condition 

from construction to after sales service

Smarter power plant 

Performance and flexibility improvement 

with our remote support

Contribute to achieve a carbon-neutral world by 

2040 through decarbonization technologies and 

hydrogen value chain



© MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 7

Power Plant Customer Service

▲

△ △ △ △ △
HRSG start GT start SynchronizeVacuum upAux boiler start

【Operation (Monitoring)】

1. Expert Support (Remote Monitoring)

2. Plant Operation Viewer

3. Post-ACT

4. Water Quality Assurance

【Maintenance (daily)】

5. Trip prevention Application Package
1) GT Fuel Valve Diagnosis

2) GT Bleed Valve Diagnosis

3) GT Ignitor Insertion Diagnosis

【Operation (Optimization)】
Heat Rate Improvement at Partial Load Operation

6. IGV Optimization

7. TCA Optimization

During start-up, Load operation and shut-down, TOMONI can support and/or make decisions to 

maximize the profit and to realize the easy & safe operation/maintenance.

【Maintenance (outage)】

1. Manual Valve management system

2. Inspection guide system

3. Fuel piping installation guide system

4. Block insulation and guide system

5. Piping barycenter guide system

Plant Operation Viewer

GTCC Performance Diagnosis

GT Fuel Valve Diagnosis

Block insulation and guide system



© MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 8

Mitsubishi Internal User Service

Retrieve and Analysis（JupyterLab）

Data Segregation and Organization

“Remote” Site Commissioning
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Global Operations - TOMONI HUB

◼ Going Beyond Monitoring with Analytics and Remote Support
◼ 4 Remote Monitoring Center with 24/7 Customer Support

Orlando TOMONI HUB

Takasago TOMONI HUB (Japan)

Since 1999
Orland TOMONI HUB (USA)

Since 2001 Takasago TOMONI HUB, T-Point 

Alabang TOMONI HUB 

Nagasaki TOMONI HUB 

Alabang TOMONI HUB (Philippine)

Since 2016

Nagasaki TOMONI HUB (Japan)

Since 2019
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• Edge devices, field applications to Cloud applications on ICT infrastructure with 24/7 operation

• Centralized cloud data (with AVEVA PI System on Microsoft Azure) and makes it available for users anytime, anywhere.

• Providing services utilizing the data with MHI’s expertise as OEM

Edge devices ICT Platform

Support Applications
For O&M

Client

Gateway equip.

CloudEdge

・Edge enabler
・Add Control Logic
・Cloud app integration

・Netmation Secure Gateway
・Cloud data communication
・Cloud to Edge 
communications

・Data Management (Process Alarms)
・User and privilege management
・Infrastructure/app monitoring/notification
・Security Monitoring

PIDA/SQL

Monitoring
Notification

Active 
Directory

Application for Users

Web application Business logic

Customer portal, data visualization, 
operating assistance, 
maintenance assistance, 
search, communication, etc.

[Operating assistance]
・Control valve diagnosis
・Manual valve operation guidance
・Foreign objective management by AI
・Guidance for inspection

Application for Internal Users

Web application

・PI data visualization, downloading, 
and analysis

・Alarm data visualization, Customed-alarm
・Python execution environment
・Power BI Reports

Data analysis

Environment for
developer/operational user

・Development Environment 
(servers, managed services)

・Development Tools 
(Programming, SSMS, Ticket Management)

・Development Framework
・Tools for development and verification
・source management, automatic deployment

Internal Users

Developer / Operational User

Global support Center

TOMONI-HUB (5 bases in the world)

・Japan, Philippines
・User Inquiry Support
・User Account Management
・Platform Monitoring & management
・24 day-365 hours

Internal & External User Support

・Operational support
・Trouble shooting
・Periodical Reporting
・24 days-365 hours

System Architecture Overview
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Cyber Security on Edge and Cloud

300-15000tags/sec, min

Power Plant

One way data diode

Plant DCS

Cloud 

Security

1. “Edge security” for plant safe operation

2. “Cloud security” to protect customer data

Physically 

disconnected 

from outside

Secured 

Communication line

Mitsubishi 

engineers

Advanced tools and 

steady operation

Cloud

Edge 

Security

Customers

Virtual desktop Multi factor Auth
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Growth of TOMONI Utilizations

Plant Connections 146 units

PI Data Points 680,040 tags used

TOMONI Users 10,856 of Customers and Mitsubishi

PI Vision 24,372 screens created

OSIsoft Customer Portal783 cases posted?

0

200,000

400,000

600,000

800,000

1,000,000

2020 2021 2022 2023 2024 2025

Licensed
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As of October 2023

PI Server Data Points Plant Connections
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Takasago Machinery Works – Our Gas Turbine Headquarter
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Decarbonizing Existing Infrastructure: Thermal Power

https://www.mhi.com/finance/library/plan/pdf/220512presentation.pdf
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Takasago Hydrogen Park

https://www.mhi.com/finance/library/annual/pdf/report_2022.pdf
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Energy Management Control System for Carbon Neutrality

Level ３ Total optimization using AI

Level ２ Partial optimization using AI

Level １
Supporting human O&M 

process with ICT system

蓄電池設備

PV

水素発電設備
（大型ガスタービン）

H2 Gas Turbine
Middle/Small

Water

LNG H2 

generator

SOEC

H2 

Electrolyzer

Battery

H2 storage

H2 Gas Turbine Regional Power Grid

H2 Gas Turbine

L2 L1

L1

L1

L1

L1

L2

L3

GTCC controlL2 L1

GTCC（Edge + Cloud）

 Performance

 CBM

 Trip prevention

 Field work

Hybrid GTCC controlL3

Energy management（Edge）

Predict（AI） Optimization (Plan)

 Demand

 PV Output

 Power price

 Fuel price

 Temp

 GTCC perf.

 SOH

 CO2 free power ratio

 CO2 output

 Power cost

 Fuel cost

 Operation planning

Total optimization

 Operation/demand plan

(day before)

 Start/Stop schedule

 Self consignment

 BESS charge/discharge

L3L2L2

EMS（Edge＋Cloud）
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Other applications and development

CO2 Capture System
Combining Maintenance data

With Generative AI in progress
From mobile system to huge plant

Monitored with PI System

Powered by

Capturing CO2: 0.3 to 5000 ton / day
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Workflow Improvement at our Discrete Shop

Background

• Needs to improve operation hour rate of metal processing machine

• Downtime analysis on machine issues, specific work procedures or 

machine tunings

• To inquire background, however, will disturb daily shift work operations

• Reliable easy to use data storage/analysis platform is required to 

proceed with POC and real service operation

Challenges

• Combination of Machine operation history, production record and 

floor staff movement by Man-Machine chart, utilizing AVEVA PI 

System to data collection and analytics platform

• Pilot will be deployed soon in FY2023

Processing

Machine
PLC

AVEVA

PI Server

Beacon

Tracking

PI Connectors Analyzing Visualization

Production

Data

MC71 MC72 MC73 MC74

***** ***** ***** ********** ***** ***** *****
***** ***** ***** ********** ***** ***** *****
***** ***** ***** ********** ***** ***** *****
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Our accomplishments and ongoing journey

Accomplishments 

for our power domain /customers and employees

- Data Platform accessible  anytime / anywhere

- High Cyber security 

- Common application development / data analysis platform

Ongoing journey

- Expand use of our platform including PI System to all MHI domains

- Connect our various products smarter !!

We have updated our AVEVA PI System contract to 

encompass all MHI activities as of April 2023.
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Digitalization for all MHI 
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Σ XSynchronization＋ ＋
“総和”

あらゆるものを
調和させていく知能は

より大きな集合（社会）へ
最適解をもたらす

“同調”

人と機械
複雑なシステムも
阿吽の呼吸で
一切の無駄なく

流れる水のように連携する
それはあたかも

一つの生命体のように

“未来”

どんな多種多様な
環境にも適合し
常に変化し続け

進化する

MHI‘s new digitization concept : ΣSynX



Intelligent LogisticsAutomated Mobility

Energy Conservation 

and Decarbonization

Hydrogen Ecosystem Integrated Monitoring

CO2 Capture
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Realizing Our Customers’ DX Aspirations with ΣSynX

◼ Proven track record of proprietary digital products accumulated in existing product lines enables us to provide agile digital solutions

◼ Based on this track record, deliver functionality and added value meeting customer needs in new growth areas

Proprietary Digital Products Installations Existing Product Areas New Growth Areas

Combine

&Apply

Automate 

steel mills

Monitoring power 

plants around the 

world

Control power 

generation equipment 

and marine vessels

Protect important 

infrastructure
Cyberattack protection

Machinery control

Intelligent video surveillance

Supporting plant lifecycle
100-

-10

1,000-

10-

Intelligent

Logistics

Systems

Dater Centers

Decarbonization
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Intelligent Logistics Systems

https://www.mhi.com/finance/library/plan/pdf/220512presentation.pdf
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Data Center Decarbonization and Energy Conservation

https://www.mhi.com/finance/library/plan/pdf/220512presentation.pdf
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Security

Communication

Monitoring

Digital Assets

Proven Technology Delivery

Control

OT

Optimization AI

Sensing

Data 

Analytics

Products

Enhance Customer Value

Ecosystems

Solutions for societal challenges

Transportation

Energy

Industries

Environment

Logistics

Quality of life

Connecting solutions to the better world

Optimized 

operations



Challenge

Results

Solution

Mitsubishi Heavy Industries on-track to meet 
aggressive ‘Mission Net Zero’ targets with AVEVA

INFRASTRUCTURE | JAPAN

• Mitsubishi Heavy Industries (MHI) has committed to achieving Carbon Neutrality by 2040 
by focusing on the pillars of Energy Transition – decarbonization of the energy supply 
side, and Smart Infrastructure – decarbonization and energy efficiency on the energy 
demand side. To realize these strategic goals, MHI needed to consolidate data from its 
entire thermal power plant lifecycle and CCUS into its proprietary TOMONI system for 
better visibility, analytics and optimization purposes across its scope 1, 2 and 3 emissions. 

• Expanded AVEVA™ PI System™ use across the entire thermal power lifecycle. Making it a core 
component of data-driven work process including remote monitoring, advanced analytics, 
data-driven maintenance, and remote support such as AI-based combustion tuning.

• Enabled monitoring and analysis of all thermal power plants with 24/7 customer support 
across 4 geographically dispersed Remote Monitoring Centers, even during COVID-19

• Protected mission critical data coming from customers and operating sites

• Developed various ways of reduction in carbon emissions and on-track to meet 2040 
Carbon Neutrality goals and ambitious net zero commitments

© 2023 AVEVA Group Limited and its subsidiaries. All rights reserved.
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Questions?
Please wait for the microphone.

State your name and company.

Please remember to…
Navigate to this session in the mobile 
app to complete the survey.

Thank you! 
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