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Keep the trains on track
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o Predictive maintenance maturity is the key.
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We provide a Solution in 3 simple steps
Let’s have a quick review

Making reliable answers

Gathering all data for main maintenance
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o Hardware

Mainboard processor for receive data from A case installed on the train's roof include The data acquisition board over the pantograph The data acquisition board with acc sensors
PANTOpack and send to th server which camera, antenna and laser{optional) . frame which collects data from the PANTOsens of the PANTOsystem which are installing on
will be installed inside of train and sends to PANTOcam the pantograph head
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° Digital twin, body and soul
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Modeling
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Reality capturing / BIM

Example 1: dropper
installation

twin
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Body Diagnosis

Example 2: Neutral section
in Denmark

Organs SN Prognosis

Tissue X -‘5‘ . . Therapy

optimization

Example 3: the best location
for installing sensors
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o Panel

A Holistic comprehensive all-in-one platform
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Monitoring Maintenance

. . . and exploring task management
identification G & feedback

Problem
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hardware set HIEHIRER eC, problem
Vibration Anomaly Miss ad_Justed
— based detection section
monitoring insulator 1
Miss adjusted
Camera rlii)rr(i)tti)zlzrc?o N section
P insulator 2
Low wire
thickness




Sensor implementation and data acquisition for overhead lines




health index of each point and maintenance prioritization

PANT&health w40

2024-08-25

N
Mackr anstadt

atoek
4
N
4 AR T
a\¢ 2
-
- 3 SPRARLEMNS
Bx
3
E
. A
b prr 3
-
=
-
<
£38
O\;
53
=
3
o | Gu
5
»




Miss adjusted section insulator 1

A misadjusted section insulator was
identified as a recurring source of
mechanical shock to every passing
pantograph.

Vibration-based signal analysis
revealed consistent anomalies at the
same location.

Visual footage supported the
analysis, showing consistent
sparking as pantographs crossed
the insulator.




Effect of a simple adjustment

Following a targeted field inspection, the reason
was traced to a simple cable misalignment. The
adjustment required less than two minutes of
manual intervention.

Subsequent monitoring showed a marked
improvement in signal stability, highlighting the
value of real-time abnormality detection and
prioritization in preventing progressive damage to
the pantograph and catenary infrastructure.

—— Before Repair
—— Afiter Repair
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2. Miss adjusted section insulator 2
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Miss adjusted section insulator hits pantograph

A second misadjusted
section insulator exhibited
an imbalanced dynamic
response, with a smooth
entry and a pronounced
shock at the exit.

The corresponding video
footage captured sparking
at the exit, providing clear
visual evidence of the
disturbance.




- .
° 3. Low wire thickness dete’ed by wlgrution
sensors .

£

Detected low thickness

Analysis of lateral
pantograph vibrations
revealed excessive
motion in nearby curves.
This, combined with visible
wear on the pantograph
carbon strip, indicated a
likely acceleration of
contact wire degradation.



Root Cause Analysis: Pantograph and Catenary Wear Progression

Step1: Hard point or
irregularity in line

* Example:
misadjusted
section insulator

Step 2: Create
damage or roughness

in carbon strip

* Example: a notch
in the pantograph

N

Step 3: increase wear
rate in contact wire

* Example: low
thickness in contact
wire at curves

Step 4.
contact wire
failure




Root Cause Analysis: Pantograph and Catenary Wear Progression

Step1: Hard point or
irregularity in line

* How to detect:
vibration-based
monitoring

PANTOhealth
vibration-based
monitoring

Step 2: Create
damage or roughness

in carbon strip

* How to detect:
wayside monitoring

B et g

Step 3: increase wear
rate in contact wire

* How to detect:
Thickness
measurement
system

4 Step 4.
contact wire
failure

No need to
monitor,
people let

PANTOhealth
Profiling-based
monitoring

you know!

N




PANT&health

The reliable partner for predicting
maintenance activities in the rail industry.

@ pantohealth.com

@ mahya@pantohealth.com

@ linkedin.com/company/pantohealth/
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