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Previous

v/ Limitations

» Water Spraying

Short duration (1.5h), high cost

e Thermal Coating

Uneven quality, limited durability,

poor applicability

Thermal Insulation Fabric
A"-in-one Unit (Install | Remove | Clean)

Vi Benefits

* No Speed Restrictions in Heat — Punctual & Safe

» 180+ Tons Water Saved Annually

 All-in-One Equipment - 70% Faster, 2km+/day

» Applicable to Multiple Infrastructures

Details



[MiGverview

Ballasted high-speed rail standards

230km 70km

Normal 55°C<T<60°C  60°C<T<64°C 64°C<T

Replaces Water Spraying & Thermal Coatings

Frequent heatwaves raise rail temperatures, increasing derailment risks and forcing
speed restrictions above 64°C. Current methods are inefficient: water spraying is
short-lived and costly, while insulation coatings have poor quality and durability.

vi Core Competencies

* Purpose
Preventing rail buckling and derailments due to elevated rail temperatures in summer.

Main Module (Storage Unit)

Main Module
(Control Unit)

Installation /
Removal
Module

A

me Rubber magnet

Battery Module |

Cleaning Module

Main Module (Drive Unit)

Material Composition
Rubber magnets, adhesives, glass fiber base, epoxy primer, fluorine topcoat

Performance
Solar reflectance 85%, temp. reduction up to 7.4 °C (open) / 4.8 °C (tunnel),
enhanced to 9.8 °C with roll-to-roll process.

Reliability
Stable under 65 m/s wind & 300 km/h trains; 10-year durability
(99% in climate, 95% in pollution).

Design & Operation
Detachable non-coated structure for easy inspection & seasonal use.

Applicability
Compatible with automated equipment, scalable for field use.
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v/ Limitations

» Environmental Problems — High dust concentration & noise
» Maintenance Issues — Filter replacement & dust buildup
« Structural Inefficiency — Fan noise, high energy use, complex ducts, bulky form

@ d bl

L,
ol

o B

o0,
mﬁ% o :

X z“‘

.-||* :,Egg} I@
"

Near-Source
Fan-less
Dust Collection

Vi Benefits

B

‘A Details




[MOverview

« Modular design meets tunnel thickness requirements
« Regular water washing maintains performance

v Core Competencies

* Purpose
The fan-less dust collector is designed to significantly improve tunnel air
guality and noise environment while minimizing energy consumption.

®

Filter replacement needed!

Fan needed!

Existing dust ‘ /
collector Dust needed!

v Reduced thickness

v Customized design s,  ottimsiasssssssesss 3

Fine Dust lon Wind

Particle
Collection

Collection i Collection
Electrode Zone

() ©)
™)

jozone Charging
Collector| : Pat Zone
OUE 1RO
(N

1‘:'“ ns
Dust L
L @ Emitter

No duct needed > Airflow through ion wind . particles” 1%

Purified Air

53

No filter replacement needed > A quarterly water cleaning enough

0 5
...............................................

No fan needed -> Maximum dust collection efficiency at 1m/s wind speed

Operating Principle
High voltage emitter generates ionic wind via corona discharge, enabling fine
dust collection without a fan.

Noise Reduction
Exterior includes noise-absorbing material, reducing train cabin noise by more
than 3 dB.

Dust Collection Performance
Over 98% efficiency at inlet/outlet; 40% reduction of ultrafine dust (PM2.5)
inside tunnel.

Energy Efficiency
Consumes about 20 Wh per module (~5% of comparable products), allowing 24-
hour continuous operation at low cost.
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Previous
[M Limitations

e Low-speed inspection only

e Separate track and catenary systems

» Manual measurement & delayed analysis

e Limited integration of data

VEHICLE ACCE TION
MEASURCMENT MDOLULE

v Benefits

Inspection at 300 km/h operation

Integrates track, catenary & signal modules

Enables integrated data collection & evaluation

Provides high-precision geometry measurement

Details

Supports automated defect detection

48



M Overview

e Limited real-time integration and evaluation
e This system enables inspection at 300 km/h operation
¢ Integrated measurement of track, overhead line, and signal

vi Core Competencies

 Purpose

A development of total inspection techniques measuring tracks, overhead lines,
signals, and facilities at 300 km/h.

Cutenary wear  Culenary silding  Tisnrwerss calanary
mmanisrement Surface lnepection camilmver inspecfion Pk desection ek

A= ~aan

aili boe
InimEEIiu

Track Inspection & Measurement

* Inertial track geometry measurement using INS and laser scanner
* Rail profile measurement with 3D section analysis

* Rail surface, sleeper, and fastener defect inspection

Overhead Line & Signalling Inspection

» Catenary wear and sliding surface inspection

 Cantilever inspection and pole detection radar

* Traction return current and axle box temperature measurement

Integrated Monitoring & Operating Platform

* Full HD video recording at 300 km/h

* Integrated module operation and control

« Data collection, monitoring, and analysis software
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[~ Limitations

* Inaccurate analysis
* Time-Consuming

» Unsystematic management of tunnel shape information

* Challenges in extracting precise values

Automated
3D Shape Analysis

vi Benefits

 Lidar-based accurate analysis of tunnel shape

« 3D Image rendering
» Real-time tunnel geometry assessment
 Digital transformation of tunnel maintenance information

» Systematic management of tunnel shape information

1 Detalils




M~ Overview

—

Digital transformation of tunnel maintenance information
Developing digital transformation (DX) technology through automatic analysis of
digital 3D shape information for railway facilities, as well as time-series
construction of object deformation information that can be linked with BIM models

vi Core Competencies

* Purpose

Analyzing 3D point cloud data manually is time-consuming, with low reliability
and efficiency, making real-time analysis of tunnel shapes impossible. LIDAR-
based automated 3D shape analysis aims to automatically analyze LiDAR data
to evaluate the status of tunnel shapes in real time.

LiDAR-based 3D Image Generation

* Collecting on-site image with LIDAR

» Generating 3D point cloud data with
LIiDAR

» Measuring the full tunnel cross-section
» Classifying objects automatically

Construction of tunnel shape
information data

* Defining 3D geometric information
 Constructing 3D point cloud data

Future linkage with digital twin
technology

* Providing digital twin connectivity
solution

* Providing time series analytics
technology
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v/ Limitations

* Low Reliability

e Operator Dependency
e Lack of Precision

» High Costs(Imported Devices)

* Reference Point Issues

Vi Benefits

AUtomatlc » High-Precision Detection - Safety
H|gh-Precision « Continuous Monitoring — Prevention

» Targeted Maintenance - Cost Savings

Measu rement » Fewer Disruptions - Efficiency

e Wear Analysis - Longer Ralil Life

Details




& Overview

« High-precision continuous inspection is required.

« Reference point shifts from deformation hinder on-line inspections.

« Manual devices show low reliability, operator variability, and poor precision.
« Imported equipment causes high purchase and maintenance expenses.

Cross-section of asymmetric

prog ress|0n Of Cross-section profile of rail defects and lateral wear damage
rail wear

vi Core Competencies

* Purpose

High-precision automated rail profile measurement
system with an original design and structure,
improving the low accuracy and inefficiency of
conventional manual gauges.

- Rail Profile (wear 40%) n Hai Profis
: Seandara rail protls %0 H 1 T | ' Sirciard el rokis
Waar rail profie Wew 18l yolie
| *  Meassured rall profise e *  Mesmored rai orolie e
o inght 180 | *  Memsure ol rofie (ngne
170 — “"“-\\ 170 b
T 100 ! E 1m0
E | E
£ | =
| B
§ 15 + E {50 |
1 =

width (mm) wadih (rmm)

» Automated Rail Profile Measurement

Enables efficient inspection and service life prediction through a high-precision
automated system (£0.05 mm) that detects rail wear and applies machine-learning-
based analysis to forecast rail condition.
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