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our

Ubiquitous Non Destructive Testing:

Full digital inspection traceability-
even in the most hostile
environments




* The Future of NDT becomes a reality o

& Distributed Important data ‘ ‘

Building future-proof inspection &

Remote sensing Cloud monitoring datasets
Co-integrated into Full digital record,
machines, suited for a data-based instead * Digital signature of inspectors

new generation of
inspectors

of signature-based
* Integration of inspection and
monitoring data streams

* Instrument traceability

Industry Standards Communication
Acceptance Actionable Data
Monitoring as an Mapping,

evolution of ISO, DIN & communication to
aerospace standards mechanical integrity

team, input for SHM



Sensima Inspection
From NDT to Structural Health Monitoring

Swiss high tech company founded in 2009.
We develop advanced electro-magnetic solutions for NDT and QM, with a focus on
flaw detection, sizing, and monitoring in metallic components.
We offer a unique combination of the most advanced technologies including IC design
and a recognized expertise in compliance enabling the digitalization of the NDT.
With our solutions, you get consistent and actionable data across the NDT, SHM, and
predictive maintenance.
Track record: we executed high profile projects for EPCs in the O&G industry

* UW eddy current equipment for ROV based NDT inspections

* Weld monitoring for fatigue tests

» Inspection tools for drill pipe joint NDT

* Instrumentation for subsea riser inspections



* Ifacrackis detected or a component is prone to cracking

We offer a crack monitoring service compliant with NDE standards, enabling:
- the 24/7 measurement of the crack length/depth

- the generation of on-demand compliant reports

- the collection of actionable data for lifetime analysis
- the continuation of safe operation
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* How does it work: Eddy current NDT turned into monitoring

«  Well established technique, robust set of standards (ISO 15548-9 and 17643)
. Non-contact technique - No surface preparation - No coating removal
«  Fast confirmation or rejection of visual indication
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* How does it work: Eddy current NDT turned into monitoring
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* How does it work: Eddy current NDT turned into monitoring
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* How does it work: Eddy current NDT turned into monitoring
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* How does it work: Eddy current NDT turned into monitoring
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Accuracy: 0.5mm crack growth (lab conditions)



*

Monitoring system validations: crack length

After 3 hours After 7 hours After 8 hours

130 130 130
USSP A Iy \ I Iy I Iy
- ==X \ 25 TP \ 25 TP
N N N
\ \
\
\ \ \ \
120 A 120 120
- — 1 Y - — 1 - —
£ ——s2 \ £ ——2 & ——2
L | p— s3 \ D | pe— s3 N - 3
115 \\ 1" \\ 1" \\
110 RN \ 110 RN \ 110 RN \
105 105 105
0 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8
Time [h] Time [h] Time [h]

e Data showing how crack propagation can be monitored during real experiment

* Thered line indicates the crack length at the specified time.



* Monitori ng system validations: crack length

Welded bridge
components

0&G pipe welds
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* Monitori ng system validations: crack dep’fh
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First coil is used to measure the crack tip growth
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Accuracy: 1mm



e Field-proven

Our monitoring system is used by SGS to monitor cracks on 12 assets and by 3
laboratories to monitor fatigue tests

One of our monitoring systems has been operating for 5 years without failure
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* Case study: Monitoring of a crack on a bridge

Crack monitoring on the Kirchenfeldbriicke in Bern, Switzerland
In operation during 5 years
Enabled safe operation of the bridge during the preparation of the repair work



* Oil & Gas applications

Underwater and permanent monitoring of cracks
API 580 Risk based inspection

Sensor Overmolded probe Probe with electronics bottle Full system with UW cables



* Underwater monitori ng system

Signal conditioning electronics- ‘
can be daisy-chained to monitor sever
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* Oil & Gas applications

Locations to be monitored

1. Monitoring of documented cracks
2. Monitoring of repair and retrofits
3. Monitoring of critical locations (not cracked but known to be prone to cracking)

Sturctures to be monitored

Metallic components, welds (including underwater), tanks, cranes

In development (contact us for more information) sea

06
ATEX monitoring module

Through-wall monitoring of crack growth



* Cloud based reporting system
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> Compliant reports

b

/i Compliant report based on ISO 15549/15548/17643 requirements
7 The report can be generated on-demand by the asset owner
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* Main benefits of the Sensima monitoring system

If a crack is detected, Sensima monitoring solution can be applied to continue operations while
the severity of the crack is assessed

Continuous measurement and reporting: it is the equivalent of having a team of inspectors 24
hours / 7days a week.

The system measures through paint and other non conductive layers and coatings.
The system can be installed in difficult to access places when the equipment is working.
The system has been tested at 2000ft and is designed to operate at 10000ft water depth.

The system offers the equivalent of an "insurance premium" as there are potentially very
significant operational gains:

« Pre-emptive continuous crack monitoring leads to optimal timing of repair activities.
« Equipment with a crack can continue to be used with intensive monitoring until there is a good time for repair.



* loT platform for extended monitoring beyond crack monitoring

For critical situations and life time analysis, we offer a full range of additional sensors

UPEC_EB_Va3

EMX — Eddy Current Array

eCrack size, crack initiation m—

VIB — Seismic-grade Accelerometer

CAN bus

1x 24v
220/115V

input

2 GSMlantennas

eVibration measurement, modal analysis
*Wire-break detection, impact detection

e ADS — Strain Gauges _—

eStrain measurements, concrete crack gauges ‘

eLoad cells

= ADI, ADV, ADD — Anlalog Sensors —_—

eDisplacement measurements, industrial senso&

= MPP — Digital Sensors & 1/0 _—

*LIDAR vehicle counter
eFrequency measurements, rpm, encoders

mt  POE Cameras

*2D displacement measurements, site surveillance

Environmental
Conditions

Microphones

eAcoustic monitoring, falling debris, impact Cellular Master Node
detection




* Let’s talk

Direct contact with engineers, strategy, partnerships, technical questions

Bernard Revaz, CEO You can also find us at:
% +41223644920 www.sensima.ch

= Bernard.revaz@sensima.ch play.google.com/store/apps/details?id=com.sensima.sidata
https://www.youtube.com/channel/UC9Qqg-0Oe3sQhJDmOEbEDI{3g




