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DolphiTech

— Unique UT transducer and imaging
technology

— Making even non-experts
capable of performing structural
iInspections

— Accepted by leading companies
In both aerospace and
automotive industries.




Background

HEALTH CARE

* Industry 4.0 / Internet of Things Remote Alaska port clinic goes modern

) . . with telemedicine
* Increased use of new materials and joining
methods outgrow NDT capacity

 Remote NDT receiving increasing interest —
* (Some) equipment manufacturers (slowly) e e —

telenedicine partnership between the liuliuk Family and Health Services on Unalaska Island and
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. Providence Alaska Medical Center. Beginning Thursday, Sept. 22, the Anchorage hospltal will
virtually beam critical care doctors 800 miles away to the emergency room of the clinic to assist More from Fox News
V I staffers there during medical emergencies, thanks to a satellts link instead of the usual fiber ) .

optics. (AP Photo/Rachel D'Oro)

H 1 1 ANCHORAGE, Alaska — The only clinic in one of the nation's busiest b o
b a I -a n -Se e a I u e a l I I O n ro eSS I O n a S commercial fishing ports is so remote that even conventional telemedicine for -
. L e Ricky Schroder's
emergencies has been impossible for its limited staff - until this week. Wife Files For Says She's Never
° 1] H Starting Thursday, a new partnership with an Anchorage hospital will virtually
re p O e n S O ry ro g n O S I CS a n beam critical care doctors 800 miles away to the emergency room on Unalaska
Island, home to Dutch Harbor.
”
a n a e m e n S e m - But instead of transmissions with fiber-optics, which are nc
isolated Alaska island, the team putting together the syster
satellite technology in what is believed to be a first in the ct

15/41)

The clinic, lliuliuk Family and Health Services, brings to nini
providers served by the electronic intensive care unit at An¢
Alaska Medical Center.

McCarthy

"We are kind of mix-mashing everything together to try to r,
Sharon Compton, services manager of the hospital's elCU
recent demonstration of the Dutch Harbor link.

Unalaska, Alaska
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DolphiTech Survey on Remote NDT (predictions, drivers and
inhibitors), n=65

Certifications

- An inspection of a remotely located
object by a certified NDT inspector, assisted by on-
site personnel and real-time video-, audio- and
inspection data
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DolphiTech Survey on Remote NDT (predictions, drivers and
inhibitors), n=65

Certifications Industries
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Drivers

Productivity

Out of service
Inspection quality
Traved cost
Reducing personnel
Train new inspectors
Documentation

Train & Cert cost

Equipment cost
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Inhibitors

Network/c

Difficult to operate

§

Client noaccept
Laws&regulations

Guality

Non-integratable equipment
Company Policy

Training issues

Complexity
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Remote NDT introduction prediction

Not foreseable

-

In 1 year In 2 years
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Some comments from respondents

» “Very long time before accepted. Inspectors will refuse to sign their name to an
inspection they don't have full control over. Things like feel are lost and most folks
won't feel comfortable”

* “lts unlikely to be accepted in the big industries such as Aerospace, Nuclear
Power Generation etc as they are very conservative and there's a lot to be said
for actually being on plant”

* "Equipment must be reasonably priced if it is to be deployed at many sites”

 “Remote NDT inspection to me is the next evolution to the NAS 410 or ASNT
SNT-[TC]-1A program. If the NDT tech does not have to be on-site the client
would likely prefer to only have to pay a fraction of the cost of employing a
full time or on retainer NDT technician”
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FAA report “Sensory Prognostics and Management System II”
(DOT/FAA/TC-15/41)

« The availability of data collected from aircratt,
support equipment, and maintenance
information systems has created opportunities
to reduce operation, maintenance, and
certification costs

 The SPMS program sponsored by FAA and
Boeing identified and studied specific
application areas

« Remote NDT one of several case studies

e Sensory Prognostics and
oo Management System ||

Authors: Robab Safa-Bakhsh, Justin Kearns, Gary Georgeson, Boeing Research and Technology
FAA Tech library:



* DolphiTech strategy in line with report

e Embodiments:

1. Real-time Remote Expert NDT
2. Advanced Remote NDT, Local Positioning System and Integrated Visualization Tool

3. NDT with simplified tools
4. NDT with simplified tools and local decision making

e Comments

L O O, O O A, A A, A A,
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1. Real-time Remote Expert NDT

Expert workstation 1. Setup and prepare

Basic requirements

Realtime
Interactive, 2-way
dialogue

Far-field video
Near-field video
Web conferencing tool
Telephone

Realtime device control

A 4

3. Evaluation

/ReaI-Time Yes )
Device control Expert control or verification
Realtime sound 2-way
Realtime video Far-field and near-field Buy-off
Struct. context Video, photo proofs

\Buy-off

2. Collect data

Expert )

A, B and C-scans
Metadata
Photo proofs

Near-field camera

a2

Far-field camera




2. Advanced Remote NDT, Local Positioning System and
Integrated Visualization Tool

Expert workstation

Realtime

Interactive, 2-way

dialogue

/ReaI-Time

\Buy-off

Yes

Device control Expert control or verification
Realtime sound 2-way

Realtime video Far-field and near-field
Struct. context |LPS and 3D software

Expert

a
)
2
0039 56747 20616
Datmes_0c0 w2 0o 00 oo

3. Evaluation

Improved structural
awareness
Buy-off

1. Setup and prepare

Basic requirements

Far-field video
Near-field video
Web conferencing tool
Telephone

Realtime device control

\ 4

2. Collect data

Position data (xyzijk)
A, B and C-scans

Metadata
Photo proofs

Near-field camera
|
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Far-field camera

Local
Positioning
System
(LPS)



3. NDT with simplified tools

Expert workstation 1. Setup and prepare

Near real-time
“Smart, locked tool” Load configuration file
Clear instructions Follow instructions
3. Evaluation 2. Collect data

/ReaI-Time No )

Device control  Through “lock” feature A-,B or C-scans

Realtime sound n/a Input: Report Meta-data

Realtime video n/a Buy-off Photo proofs

Struct. context Proofs in report > REPORT
\Buy-off Expert, based on report -




4. NDT with simplified tools and local decision making

ST

Expert workstation

Unsupported
“Smart, locked tool”
Clear instructions

/ReaI-Time No
Device control Through “lock” feature
Realtime sound n/a
Realtime video n/a
Struct. context Proofs in report
\Buy-off Local user

1. Setup and prepare

Load configuration file
Follow instructions

\ 4

2. Collect data

A-.B or C-scans
Meta-data

3. Conclude

Photo proofs

v

“Expert knowledge
embedded in the
operating characteristics
of the equipment”




As well as quite a few other requirements...

* |nstrument validation
* Training

— For operator

— For remote expert

« Remote NDT practices

— Ambient lighting, phone audio, far-field spatial resolution, marking of inspection area, use of
LPS (local positioning system)

— Near- and far-field cameras
— Lync or equivalent collaboration functionality

— NDT data must be taken and displayed in a format that allows the remote expert to make a
definitive assessment of the damage.

— Photo proofs as necessary
— Minimum 2 yrs preservation of NDT data
— Etc...
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Advanced Remote NDT Real-time Remote NDT Simplified NDT Unsupported NDT

TeamCenter ___TeamCenter
NDT method |
Collaboration . TesTIA  Cisco TesTIA  Gisco
oMA X b Lync OMA ex f\) Lync - -
LPS One
Positioning - - -

Visualization CAD / IVT - - -

Training Training Training ﬂ‘ Training ‘4,‘ Training
. . -
Platform Integration Platform
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Comments

Monolithic systems or Mix and ?

 |T/document standards ?

* Share cloud systems or company internal?
« Team issues and human factors (including cultural)?
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Remote NDT

* It will be a reality!
 Who will drive it forward?

You
or

Your boss?
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