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About Our Company

MITSUBISHI

HEAVY INDUSTRIES

Founded year

Employees

1884

77,991 (Consolidated)

P Composition of Revenue by Segment (FY2021)

Aircraft, Defense & Space

15.6%
M Japan 76%
M Americas 22%
EMEA 2%
M Japan 32%
Asia-
Pacific 26%
Americas 21%
EMEA 21%

Logistics, Thermal &
Drive Systems

25.3%

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

Revenue

¥3,860.2

billion

Energy Systems

42.4

M Japan 52%
Asia-

Pacific 16%

Americas 18%

EMEA 14%

M Japan 45%
M Asia-

Pacific 29%

I Americas 15%

EMEA 1%

Plants & Infrastructure Systems

16.7%

Energy Systems

Plants & Infrastructure Systems

Main Businesses
® Gas & steam
power systems*

® Nuclear power
systems

® Compressors
® Aero engines
® Marine machinery

* Includes GTCC, steam
power and air quality
control system

Main Businesses

® Commercial ships

® Engineering

® Environmental
systems

® Metals machinery

® Machinery
systems

Logistics, Thermal & Drive Systems

Aircraft, Defense & Space

1 ]‘f.ﬂ

Main Businesses

® Material handling
systems

®Engines

®Turbochargers

® HVAC systems

® Automotive air
conditioners

https://www.mhi.com/finance/library/annual/pdf/report_2022.pdf

Main Businesses

® Commercial
aircraft

® Defense aircraft

® Missile systems

® Naval ships

® Special vehicles
(tanks)

® Maritime sg/stems
(torpedoes

® Space systems

8



Our Company Mission to 2040 Carbon Neutrality Declaration pAITRuBImL

MISSION NET ZERO

Oct 2020 Mar 2024 2030
v v

2021 MTBP S FutwremMTBPS

50% reduction Japan & other
i (compared to 2014) countries plan to

. A . achieve Net Zero
Reduce CO, Energy conservation/Implement proprietary -: i
emissions across technologies/Implement decarbonized energy sources : 2040- i
MHI Group . Achieve Net
Scope 1&2 Decarbonize factories i Zero :
¥ 50% reduction
i (compared to 2019)
Reduce CO, '

Develop and commercialize decarbonization businesses

emissions across (fuel conversion/energy conservation/electrification) 2040:

MHI’s value chain | _
Scope 3 , . /Z-\:holeve Net
* reductions from Expand CCUS business "
CCus

https://www.mhi.com/company/aboutmhi/carbon-neutral

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 4



What is TOMONIe? AATSNIBIR

« 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 Al to optimize power plants.

Cr 2

Performance Flexibility

R

& Enablers N ——

Data foundation

Knowledge
Database

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



Digitalization Solutions to Support Carbon Neutral Goals T eONa

Contribute to achieve a carbon-neutral world by Digitalization on whole plant lifecycle
2040 through decarbonization technologies and

hydrogen value chain Keeping customer assets in best condition

from construction to after sales service

Knowledge management, advanced O&M,

S——_7 M 7 expertise support and equipment upgrade

Decarbonize Thermal Power
Reduce CO: through
Nuclear Power

A TOMONI.

Support customer digitalization

Smarter power plant

Performance and flexibility improvement
TOGETHER, SMARTER, with our remote support

POWRING THE ENERGY TRANSISION

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



MITSUBISHI

HEAVY INDUSTRIES

Power Plant Customer Service

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.

[Operation (Optimization)]

[Operation (Monitoring))
Heat Rate Improvement at Partial Load Operation

1. Expert Support (Remote Monitoring)
2. Plant Operation Viewer

6. IGV Optimization

. Post-ACT ST e .
£ [FESIHAC : vl — 7. TCA Optimization B -
4. Water Quality Assurance - f el T

145 /_ R - - . ._ -
! [ TR
Block insulation and guide system ’
I -
| E S =
: / GTCC Performance Diagnosis
I (
|
A VAN A A A
Aux boiler start ~ Vacuum up HRSG start GT start Synchronize GT Fuel Valve Diagnosis

[Maintenance (outage)] [Maintenance (daily)]

1. Manual Valve management system 5. Trip prevention Application Package
2. Inspection guide system 1) GT Fuel Valve Diagnosis

3. Fuel piping installation guide system 2) GT Bleed Valve Diagnosis

4. Block insulation and guide system 3) GT Ignitor Insertion Diagnosis

sl
§l

HHHY
A

5 S i B )

5. Piping barycenter guide system

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




Mitsubishi Internal User Service MITSUBISHI

Retrieve and Analysis (JupyterLab) “Remote” Site Commissioning

Data Segregation and Organization P .., —

A TOMONI

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



Global Operations - TOMONI HUB ]

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

Orlando TOMONI HUB

Takasago TOMONI HUB (Japan)
Since 1999

Takasago TOMONI HUB, T-Point

Orland TOMONI HUB (USA)
Since 2001

HaaTs Nagasaki TOMONI HUB

! _,,h} g \" L % & : ﬁ

Alabang TOMONI HUB (Philippine) Nagasaki TOMONI HUB (Japan)
Since 2016 Since 2019

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



System Architecture Overview

MITSUBISHI

HEAVY INDUSTRIES

« Edge devices, field applications to Cloud applications on ICT infrastructure with 24/7 operation
» Centralized cloud data (with AVEVA Pl System on Microsoft Azure) and makes it available for users anytime, anywhere.
» Providing services utilizing the data with MHI’s expertise as OEM

. Cloud

ICT Platform

ket cone

Edge devices Gateway equip.

s Monitoring
gi [oee | > U Notification
T - =
. — U Active
‘ U Directory

PIDA/SQL
+ 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

¢

Application for Users

Support Applications
For O&M

Client
-
L/
[Operating asswtgncel . = = = Web application Business logic
+ Control valve diagnosis
* Manual valve operation guidance
- Foreign objective management by Al L] Customer portal, data visualization,
+ Guidance for inspection | operating assistance,
| maintenance assistance,
: search, communication, etc.

&

AVEVA™ P| System™ A TOMONI.

Environment for Developer / Operational User
developer/operational user ‘ '

T

* Development Environment
(servers, managed services)
* Development Tools
(Programming, SSMS, Ticket Management)
* Development Framework
* Tools for development and verification
* source management, automatic deployment

Internal & External User Support

®
D

Global support Center

+ Japan, Philippines

- User Inquiry Support

+ User Account Management

* Platform Monitoring & management
* 24 day-365 hours

Application for Internal Users

| 21 Gl

Web application

TOMONI-HUB (5 bases in the world)

[th,

* Operational support
* Trouble shooting

* Periodical Reporting
* 24 days-365 hours

Data analysis

* Pl data visualization, downloading, Internal Users *
and analysis - I

+ Alarm data visualization, Customed-alarm . . |

- Python execution environment - -. el

- Power Bl Reports

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




Cyber Security on Edge and Cloud L Ll L

1. “Edge security” for plant safe operation

2. “Cloud security” to protect customer data A TOMON!I. Cloud

AVEVA™ Pl System™

Power Plant

Secured Advanced tools and
Communication line steady operation

Mitsubishi Customers
_ J engineers \
300-15000tags/sec, min v
v v

Dln sVS One way data diode Cvber o Virtual desktop Multi factor Auth -
- ES Y 5 Microsoft Azure &
Netmation4S= attack  [FH P 7, >
The Force for your benefit. | e } § 4§ '@ I%ngg ?i:‘:._ §
PhyS|Ca”y § 8 150/&C 27001 ISO/EC 27017 pCIDSS 9_)

=& A TOMONI. |

disconnected
from outside Security

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

Security management : ISO/IEC27017. NIST 800-53




Growth of TOMONI Utilizations MITSUBISHI

As of October 2023 Eﬂ Plant Connections 146 units
= Pl Data Points 680,040 tags used
3&& TOMONI Users 10,856 of Customers and Mitsubishi

Pl Vision 24,372 screens created
? OSlsoft Customer Portal 783 cases posted

Pl Server Data Points Plant Connections
1,000,000 250
800,000 200
600,000 150
400,000 ——Licensed 100

-=Connected
200,000 ——Used 50
’ — Planned - Planned

0 0

2020 2021 2022 2023 2024 2025 2020 2021 2022 2023 2024 2025

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



MITSUBISHI

Takasago Machinery Works — Our Gas Turbine Headquarter HEAUY INDUSTRIES

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



Decarbonizing Existing Infrastructure: Thermal Power puTRsIY

W Progressing with validation testing with the goal of commercializing carbon-free power generation using
hydrogen

= Achieved 50% mixed hydrogen firing during combustor test, an important step toward achieving
commercialization in 2025

SMGT

400
EU Taxonomy

C270g/kWh (Direct Emissions)

300 OO OO OO L (™

=

S
= (30% %
2 i mixed (50% mixed H, firing) Y
o 200 H, firing /
) 7
100 | E
[

100% H,, Firing

(100% H, Firing)

2025 2030 2035
. 100% H
Hydrogen Gas Turbine Firing . 100% H, Firing
Validation Commercialization
Small & Mid-Size GT i i >

(40 MW Class) 30%~ Mixed _

H, Firing 32 Yo~ Mixed IH2 I:iring 100% H, firing
. Validation ommercialization Commercialization
Large-Size GT —N — - >

(450 MW class) !
Achieved 50% mixed hydrogen firing during combustor test, an
important step toward achieving commercialization in 2025
https://www.mhi.com/finance/library/plan/pdf/220512presentation.pdf

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 14




Takasago Hydrogen Park

MITSUBISHI

HEAVY INDUSTRIES

Begin operation in FY2023

A one-stop-shop for validating hydrogen-related technologies from
hydrogen production to power generation

1 Add hydrogen production and storage equipment
to existing demonstration plant

Test and validate water electrolysis, turquoise hydrogen*',

SOEC*? and other technologies in-house and improve product

reliability

*1 Turquoise hydrogen: H2 obtained through pyrolysis of methane into H:
and solid carbon

*2 SOEC (Solid Oxide Electrolyzer Cell): High temperature steam
electrolysis

! Validate hydrogen gas turbine technology

Validate technology in lead up to commercialization of 30%
mixed firing in large-frame gas turbines and 100% hydrogen
firing in small & mid-size gas turbines by 2025

@ Combine and evolve energy infrastructure and
hydrogen technologies

Make progress toward establishing a hydrogen solutions
ecosystem, which will help achieve a sustainable society by
linking various industries with hydrogen technologies

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

H: production/ 2020 2025 2030
storage/supply ' ' '

SOEC *Pictured: SOFC

Located in Takasago Machinery Works

H2 Gas Turbine
(Small & Mid-Size)

H2 Gas Turbine
(Large-Frame)

V"” s—-"-"

Hz roduction Equipment

[

Electricity
. Hydrogen

TAKASAGO
HYDROGEN
PARK

to GTCC

T A
- Validation with
.:;:‘:j:jn“ water electrolysis

Validation testing

Validation testing

https://www.mhi.com/finance/library/annual/pdf/report_2022.pdf
15



Energy Management Control System for Carbon Neutrality T

EMS (Edge+Cloud) A TOMONI.
Level Total optimization using Al : L o
evel 3 P 9 @ Predict (Al) @ Optimization (Plan) @Total optimization

O Demand O CO2 free power ratio O Operation/demand plan
Level 2 Partial optimization using Al O PV Output O CO2 output (day before)

O Power price O Power cost O Start/Stop schedule

) O Fuel price O Fuel cost O Self consignment
Level 1 Supportlng human O&M O Temp O Operation planning O BESS charge/discharge
process with ICT system O GTCC perf.
O SOH

H2 Battery
Electrolyzer

H2 storage P & GTCC (Edge + Cloud)  Energy management (Edge)  PIRS¥SNetmatiori
. @@ GTCC control @ Hybrid GTCC control
H2 Gas Turbine

O Performance
O CBM

2 O Trip prevention
LNG @ H2 O Field work
generator

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 16




Other applications and development L

CO2 Capture System Combining Maintenance data

Sy am—k <] twask. v
I5>ho—k o ‘ pes—
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, b 03 ® o ‘z;g ASA MRS AINS MBIV TS IRRICLSMEAY
W U ] R 2 025 =5 il — Fili 71 O3
n&?ﬂ‘oaza 05120723 0513123 05141523 05151923 05162323 05!88:?%3 é;??{gbgygﬁmmﬁgyjh—;éu 9t§¢n|}unb ﬁmjé
co,ERE 9 ecomus R 2o
40. @ i —
05110323 osfiMeRITEUE ARG AT BT Ty o)
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o
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1 | o R N T
$ i - O—4if BRI LD e
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t ] (]
' P ¥ =
: co : R=RY @ @ @ @ @
'
IMPACT 9 JEv B (XZIVED ® ° © o be o
Cco X s .
CAPTURE
! sty I () ° @ © ® ©

'SYSTEM,

’.———

With Generative Al in progress

From mobile system to huge plant
Monitored with PI System

Capturing CO2: 0.3 to 5000 ton / day

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 17




MITSUBISHI

Workflow Improvement at our Discrete Shop b

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 N N N [
floor staff movement by Man-Machine chart, utilizing AVEVA PI = — = —
System to data collection and analytics platform m m [ |
» Pilot will be deployed soon in FY2023 I
Processing AVEVA : o
_ »[  PLC »( Pl Connectors > Analyzing | Visualization
Machine Pl Server
=
Beacon /
Trackin :
g Production

Data

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 18




Our accomplishments and ongoing journey pITsunI

Accomplishments

for our power domain /customers and employees
- Data Platform accessible anytime / anywhere
- High Cyber security

- Common application development / data analysis platform

We have updated our AVEVA Pl System contract to

encompass all MHI activities as of April 2023.

Ongoing journey

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

- Connect our various products smarter !!




MOVE THE WORLD FORW RD MITSUBISHI

HEAVY
INDLESTRIES
GROUP

Digitalization for all MHI

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



ow PITSIBIR

MHI‘s new digitization concept : ZSynX
>>:SYH)<< (Sigma Syncs)
\

Comblnlng intelligence and technology with ; |
\ ‘\ l—-
Smart Connectlons to enable coordination between humans and machlnes

u-‘ ’

-

'}(/

/]

l '.
Y/

N
o
E.
~
o~

-
- i
-
‘:‘
-

-
-

-

-

2

9 Synchronization and Coordlnatlon”* |
/\ y People and machlnes / fg G Smtable fﬁall types i
of environmentsyit L
= =R o "
congtantly changing p

TS and balances all elementaﬂ &, and complex systems
PR ,
.~and evolving.

. \prowdes optlmal solutlons < working together

or large sets (souety)\é\ in perfect harmony
like smoothly flowing water,

N > almost like a single life form.




Safety &
Security

Smart Connections

b

-

Hydrogen Ecosystem Integrated Monitoring

Energy Conservation
and Decarbonization

Supervision

CO, Capture

Infrastructure
AN



Realizing Our Customers’ DX Aspirations with ZSynX MTSuSIn

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

DIASYS Control power
: = eneration equipment -
Netmation4S= ¢ quipment ] ()00

| Intelligent

: Logistics
Machinery control and marine vessels Systems
Monitoring power
A TOMONI plants around the 100-
Supporting plant lifecycle world
RMEOART ARHUAREEE

v InteRSePT Protect important

[T NER | mtro- ey
infrastructure 10' >>'Syn)<< ¥ —

Y P \ 3‘\ FR NS T
ESYNX Supervision Automate 10 Dater Centera % ) )

steel mills

Cyberattack protection

Intelligent video surveillance

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



MITSUBISHI

HEAVY INDUSTRIES

Intelligent Logistics Systems

»  Commercialized highly maneuverable Automated Guided Forklift (AGF) and natural refrigerant chiller to meet
market needs for automation and decarbonization

@ Developing intelligent logistics to achieve smooth coordination among humans and multiple logistics systems

= Achieve large-scale energy conservation and decarbonization by optimizing operation of logistics, power supply,
and air-conditioning (AC) systems
2021~ 2024~ 2027~
Intelligent, automated warehouse
Logistics - Ig;;‘z;"tg; oxs wareh
X+ warenouse
Systems I P v throughput
. [ o}
Automation I S | : +20% warehouse
I Automated picking solutions | Automated truck storage efficiency
+ ————————— loading/unloading
Power Supply

Systems

Engine Power

Decarbonization

Decarbonization L I Generator
Renewable Battery
+ Energy Storage
AC Natural Refrigerant Chillers
Expand product lineup
Systems . Natural

Energy
Conservation

I
Solutions

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

] refrigerant

Intelligent Logistics Systems

Revenue target: ¥150 bn in FY26
https://www.mhi.com/tinance/library/plan/pdt/220512presentation. pdf

24

Commer-
cialization

20-30% energy
conservation

ESYNnX

Coordinate logistics, power supply, and AC systems



Data Center Decarbonization and Energy Conservation L UL

" Providing high-efficiency AC and power generation systems for hyperscale data centers
W Working on proof of concept for micro data center using next-generation systems
“  Will contribute to building of power supply and AC systems infrastructure for micro data

centers
Power Power Generation Systems Deza;:;r:t?g:osl;:;mwer Commer-

(hydrogen power) cialization

Generation e o\ A co; reduction:
Systems - - ‘i 65 = 0 kton/year*
" wn i
Decarbonization ' '

High-Efficiency AC Systems

Hyperscale

-+
AC
Systems High density +
micro footprint
Energy PoC
Conservation v
il Next-generation cooling systems Commer- o
(;?‘ cl. immersion co%“zg) cializatic Data Center Decarbonization &
) A A7 Power usage Energy Conservation

Solutions ISyhnX grresy win Y SYX

Optimize power supply, AC, and systems management

Revenue target: ¥40 bn in FY26 _
https://lwww.mhi.com/finance/library/plan/pdf/220512presentation.pdf

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 25



Connecting solutions to the better world

Ecosystems

Logistics
Energy

Transportation
nlllE

Environment

Solutions for societal challenges

Y.

Products

Optimized
operations

Enhance Customer Value

Smart Connections

MITSUBISHI

HEAVY INDUSTRIES

Digital Assets

Optimization Al

&
oo

Analytics Sensing

4 Communication

A y
é_ ( Monitoring
Data

Proven Technology Delivery

Security

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




¢ MITSUBISHI

AV HEAVY INDUSTRIES

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

Challenge

* 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.

Solution

* Expanded AVEVA™ Pl 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 Al-based combustion tuning.

Results

* 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 remember to...

Navigate to this session
app

Please wait for the microphone.

State your name and company.

Thank you!

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.
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