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I Overview Product &Solution

Y Demand for Hydrogen-Engine Test Benches

In recent years, as the global shift toward carbon neutrality accelerates, automotive and engine
manufacturers around the world have been transitioning from conventional internal-combustion
engines to electrified powertrains, as well as engines powered by hydrogen, synthetic fuels,
and blended fuels.

Amid these rapid changes in the external environment, the demand for hydrogen and
hydrogen-blended-fuel engine testing has been increasing, and we are receiving inquiries from
many customers both in Japan and overseas.

To meet these growing needs, we continue to advance various initiatives on a daily basis.
Leveraging our accumulated expertise, we are able to propose test benches optimized for
hydrogen-engine testing.

) Supported Applications ) Track Record

v Automotive Engines v Automotive Manufacturers

v'Motorcycle Engines v Engine Manufacturers

v'Marine Engines v'Universities

v Construction-Equipment Engines (participating in Ministry of the Environment
v Agricultural Engines projects)

v Generator Engines
v Other Industrial Engines
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I User case example Product &Solution

) Hydrogen Engine Test Bench ) Scope of the project
e i R v Automation system MORPHEE
T N\ LA v Hydraulic dynamometer
v'Combustion analysis system
v Fuel flow meter
v Gas analyzer
v Dumper. shaft
v Cooling tower
v Oil-Water Separator tank
v Silencer system
vIntake and Exhaust System
etc

) Project structure

Design
company
Lo ;f CELE Construction Tokyo Plant
‘ A e B ; Company (Test system)
I Er— | =T Hydrogen gas Auxiliary equipment
i 7 e Supply company company

Copy right Tokyo plant Co.,ltd.@2026



J Test bench engineering

Product &Solution

We will participate in your project from the planning phase onward.

We provide seamless support throughout every stage — from creating requirement specifications
and design documents, to product design, manufacturing, commissioning, and delivery.
Rest assured, we also provide prompt and reliable after-sales service following delivery.

Planning

Please let us know
your requirements,
specifications, and

requests.

We can provide a variety of

proposals
based on your budget and
testing needs.

We will also align with the
customer’s project goals to
ensure successful
achievement.

A non-disclosure
agreement will be
concluded if necessary.

Contract

y
' -

After the product
manufacturing
specifications, service
requirements, definitions,
and project amount are
finalized, the contracting
process will begin.

We will work closely with
the customer to ensure
that the project is
executed in accordance

with the agreed schedule.

Design,
production

We will proceed with
product

manufacturing under
strict delivery and safety
control,

ensuring compliance with
the customer’s defined
requirements,
functionality, and quality
standards.

Also, conducting
Pre-commissioning
at our test bench.

Delivery
Civil work

After packing, we deliver
the products with the
utmost care to ensure
that they remain secure
and intact during
transportation.

We also carry out civil
engineering work such
as installation, piping,
and wiring as requested
by the customer.
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Commissioning
Acceptance

System configuration is
carried out, followed by
reproducible testing and
final adjustments at the
customer’s test bench.

After service
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We provide long-term
support even after
product delivery.

We offer prompt
assistance anywhere as
needed.

In addition, we propose
product upgrades and
maintenance planning to
ensure continued
optimal performance.



Product &Solution

I Process leading up to product implementation
) Process from initial inguiry to contract finalization

STEP1 STEP2 STEP3 STEP4 STEPS

Initial
Consultation

Non-disclosure
Agreement(NDA)

Creation of the
Requirement
definition document

Cost estimation
for the project

Contract

- Overview of the Test

- Overview of equipment
Requirements

- Project schedule

- Estimated budget

- The Non-Disclosure

Agreement (NDA) will
be executed either
using the customer’s
standard format or

our company’s format.

- Specifications of the

unit under test

+ Test conditions

measurement item

- Required fixtures and

tools

+ Review of deliverables

) Process from project initiation to completion

- Submission of the

quotation

+ Submission of the

quotation Specification

- Contract Document
+ Purchase Order(PO)

- Order Acknowledgment

STEP1 STEP2 STEP3 STEP4 STEP5

Approval of the
Manufacturing
Specification Document

Design

Manufacturing

Performance test
delivery

Acceptance

- Conceptual design
- Approval drawing
- Manufacturing

- Specification

- Project schedule

- Q&A sheet

- Detailed Design

- Part Drawing

- Assembly

+ Drawing

- Circuit Design

- Sheet Metal Design
- Software Program
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- Material procurement
- Parts machining
+ Purchased components

procurement

- Assembly
- Wiring
- Unit testing

- Calibration inspection
- Trial operation

inspection

- Visual inspection
- Packaging

- Delivery

- Ancillary Work

+ Acceptance operation
- Final documentation
- Inspection Report




I Process leading up to product implementation Product &Solution

) Project execution framework
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v Project Leader and Assigned Members
We assign a Project Leader (responsible person) and project members according
to the project’s scale and type—whether it is a new installation, repair work,
or on-site inspection.

v Project Management
With clearly defined requirements
and a firm commitment to achieving QCD
(Quality, Cost, Delivery),
we approach every project with the same passion
as our customers and work sincerely toward its success.
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I Powertrain engineering Product &Solution

) Hydrogen engine test bench
Our company not only provides hydrogen-engine test systems, but also maintains a fully
equipped hydrogen-engine testing environment, enabling us to conduct contract testing services

for customers’ hydrogen engines. We are one of the few companies in Japan capable of
performing hydrogen-engine testing.

) Hydrogen Gas Supply
v Installation of a hydrogen trailer with a
maximum capacity of approximately 3,000 m3
v'Supply pressure from the trailer to the test bench: 19.6 MPa
v'Supply pressure to the engine: up to 10 MPa
(Pressure is not variable and must be adjusted each time.)
v Safety assurance through explosion-proof test specifications
Feature: We are one of the few companies
capable of conducting hydrogen engine testing.
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I Project Examples Product &Solution

) Issue Example: ) Issue Example:
Vibration Caused by Backfire Difficulty Installing a Test Bench In-House
v Backfire from the engine generates excessive « Installing a hydrogen trailer falls under the
vibration in the test bench. High-Pressure Gas Safety Act, making
v This also leads to unstable control, making installation impossible in the customer’s
data acquisition difficult. laboratory area.
Solution) Solution)
v Implementation of vibration analysis v Provision of a hydrogen-engine testing

v Optimization of the Dummy Shaft and Damper  environment .We conduct contract testing
using our in-house engine test bench.

Customer’s Benefit)
v Significant reduction in initial and running
costs
v Ability to accelerate the development schedule
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I Project Examples Product &Solution

Y Ministry of the Environment: “Demonstration Project for Decarbonizing Heavy-Duty
Vehicles through the Use of Hydrogen Internal-Combustion Engines”

As part of this project, a portion of the hydrogen-engine testing is being conducted using our

contract testing bench.In addition, our company’s logo has been placed on the hydrogen-engine
demonstration truck used in the project.

s
KEADEMIC 5
DRSBTS

“Hz

Hydrogen
Engine

@I

RIS Mm##i%ﬂ%kr‘]lﬁ.ﬁlﬁl%mﬁﬁiiﬂiﬁE$iﬁ f*ﬁWWﬁBE%ﬁl-&é:;ﬁ%ﬂ%mikiﬁ%ﬁ

» ZkfI///l‘7'/7¥EIEE TiHFET( |

: -ﬁf?iBFﬁZSj—
FLAT f IELD @»TONANn
RIKEN oumss™) T 6 b mENEOS
| fip & s
% The photo shows the hydrogen-engine demonstration truck -~ Tokyo Plant G

at the departure ceremony for the demonstration run held
on Wednesday, June 27, 2023, where our company’s CEO,
Mr. Tanaka, attended as an invited guest.

X It has also been featured in Nikkei Business, which is
available on their paid subscription platform.
https://business.nikkei.com/atcl/gen/19/00109/071000228/
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Product &Solution

We support a wide range of activities as a trusted partner in our
customers’ research and development.

I Powertrain engineering
) Outline

Our engineers participate in the project from the customer’s planning phase.

From defining project requirements to acquiring and analyzing test data, we ensure smooth
and efficient execution.

We build the optimal test environment based on the customer’s test specimen and technical
requirements.

Planning

Please share your
requirements, requests,
and expectations with
us.

We can provide a wide
range of proposals
tailored to your budget
and testing needs.

By aligning with your
project goals, we will
support you throughout
the process to ensure
successful outcomes.

5

Once the requirements

and project cost have been
finalized, we proceed with
the contract procedures.
We will advance the project
with careful coordination,
fully aligned with the
schedule requested by the
customer.

We manufacture the
necessary test fixtures.
We receive the customer’s
unit under test and build
an optimized test
environment for the
evaluation.

A pre-test is conducted in
advance to ensure smooth
and reliable execution.

Execution

ENGINE
TESTING

We conduct testing in
accordance with the
customer’s defined
requirements.

The test operation can be
performed either by the
customer’s own operator
or by our operator,
depending on your
preference.
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Bench down

We return all unit under
test, harnesses, fixtures,
and related items entrusted
to us by the customer.

At the same time, we carry
out the teardown and
removal of the test bench.

Test data

Acceptance

Unless otherwise
instructed, we provide the
deliverables in CSV format.
After the customer’s
review, the results will
proceed to final
acceptance.
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J Testing service process

) Process from initial inquiry to contract finalization

Product &Solution

STEP1 STEP2 STEP3 STEP4 STEPS

Initial
Consultation

Non-disclosure
Agreement(NDA)

Creation of the
Requirement
definition document

Cost estimation
for the project

Contract

- Overview of testing
- Test schedule
- Budget estimate

- The Non-Disclosure

Agreement (NDA) will
be executed either
using the customer’s
standard format or

our company’s format.

« Items to be confirmed

during the initial
consultation

- Specifications of the

unit under test
conditions

- Measurement items
- Required fixtures
- Confirmation of deliverable

) Process from project initiation to completion

- Contract Document
+ Purchase Order(PO)
- Order Acknowledgment

STEP1 STEP2 STEP3 STEP4 STEPS

Preparation

Bench up

Start of testing

Submission
of test report

Project
completion

- Test system preparation

- Utility fabrication

- Design and fabrication
of test fixtures

- Receiving the unit

under test

- Installation of unit

under test

- Installation of

equipment

- Execution of pre-tests
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- Start of main testing
- Data acquisition
- Customer review of

data

- Additional testing,

if required

- CSV data
- Requested format
+ Customer review of

test data

- Additional testing,

if required

- Final acceptance

- Return of unit under
test

- Bench-down operations
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Contact Information

Tokyo Plant Co., Ltd. — Sales Department

515-5 Miyazawa-cho, Akishima, Tokyo 196-0024, Japan
TEL:4+81-42-546-6500 FAX : +81-42-546-6600

URL : www.tokyo-plant.co.jp

E-mail: sales@tokyo-plant.co.jp

Copyright © TOKYO PLANT CO., LTD
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