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ORFEUS Project Objective

> The objective Is to produce a field proven, market ready, obstacle location technology for use In

horizontal directional drilling (HDD) applications.

> ORFEUS is an effort aimed at developing a safe, cost effective “look-ahead” obstacle detection

system for HDD equipment.

> This project seeks to further develop the technology to bring forward a commercially viable
product for identifying obstacles in and around the path of a HDD drill rig; therefore, reducing

third-party damage to underground utilities.



ORFEUS COULD HAVE SAVED THIS LIFE

SUN PRAIRIE, WI - 2018

GAS EXPLOSION DUE TO HDD DRILLING:
13.01.2023 BOCHUM, GERMANY;
* ONE PERSON FATALLY INJURED

* ONE PERSON SLIGHTLY INJURED
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ORFEUS PROJECT (HARDWARE ) (<) ()

Sonde of Electrical
Drilling Front Side locating Sonde Electrical connector
head antenna  antenna system housing housing to the rods
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Cover plate of Connectors for Connectors for Downhole Radar
the front antenna the antennas the antennas Unit (DRU)



ORFEUS PROJECT (HARDWARE ) (<) ()

THE USE OF TWO RADAR ANTENNAS
MAXIMISES THE SCANNING RANGE.







Ultra Sound

Long-Range Radar

‘ “

Park Assist
ORFEUS DETECTION SYSTEM IS
ANALOGOUS TO SENSORS AND
SAFETY SYSTEM ON AUTOMOBILES



ORFEUS PROJECT (HARDWARE ) (<) ()

THROUGH THE USE OF A COAXIAL CABLE,

ORFEUS ENSURES HIGH-SPEED COMMUNICATION
BETWEEN THE DRILLAND THE RADAR UNIT
OVER LONG DISTANCES.
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THE ORFEUS DEVELOPMENT HAS
LED TO THE CREATION OF EXTREMELY
USER-FRIENDLY SOFTWARE.




Orfeus NEW JOB System status: ®

Job Data

Lennestadt

Firts trial

Area unit

Cim

Safety areas

Red Area

-
0 32 64 96 128 160 192 224 256 288 320

Yellow Area

L
0 32 64 96 128 160 192

Green Area

|
0 32 64 96 128 160 192

4 | Approvals

Alarm Release Pin Repeat Release Pin

00 00 00 00 00 00




— CURRENT JOB System status: @

Here you can see the current

Front View status

Current Drill Lenght: 11m

An obstacle detected in the red
safety area. Please confirm this by
entering the pin.

Alarm

Pin Code
000000

-~ -

show side and top view




Orfeus — CURRENT JOB System status: @

Here you can see the current
Side View Front View status

Current Drill Lenght: 11m

110 cm |
An obstacle detected in the red

safety area. Please confirm this by
entering the pin.
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Top View

Alarm

Pin Code
0000 00

ohow side and top view
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Front View
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FIRST ORFEUS FIELD TESTS
JANUARY 2023



4x copper cable; appr.®3 4x PE pipe; @32

Op
4x PE pipe: @9 k\ " ‘, 4x steel pipe; @32
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PE PIPE OD: 9 MM OPPER CABLE: 32 MM PE PIPE OD: 32 MM STEEL PIPE OD: 32 MM
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depth [m]

30

40

50 60
Num. scan

Num. scan

70

80

4x copper cable; appr. @30 4x PE pipe; @32

4x PE pipe; @9

Cut @ 90° left

5.65 57 5.75 58 5.85 59 5.95
Num. scan

A

»
»

A
v

360° between hyperbolas (770 scan)
Two targets with Phase shift 180°

4x steel pipe; @32

%10%



MARCH 2023 FIELD TESTS

ADDITIONAL OBSTACLE
CONFIGURATION
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MAY 2024 FIELD TESTS



ORFEUS FIELD TRIAL (NIEDERLANDENBECK)
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JUNE 2024 FIELD TESTS



A new arrangement of the test site: pipe

laying on the same plane of the drilling path.

More realistic assessment of the detection
capabilities of the side unit and reflective of

operational situations.

Start recording for test

on of locating
system
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Radargrams where the yellow arrows indicate the reflections by the askew pipe



QO
ORFEUS Next Steps CTlENERGY

« A 2"d ORFEUS HDD rig was shipped to the US in April 2024 to conduct
fleld trial with various utility obstacles installed.

— Planned field demonstration at GTI Energy for the OTD utility
members in Oct. 2024

— Planning additional live demos with US utilities and TT Technologies

» Additional field trials needed to collect further data to optimize the
algorithm

— TRACTO and their partners will continue to work with utility
contractors in Europe to identify and demonstrate the ORFEUS system
on various utility jobsites.

CONFIDENTIAL
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ORFEUS Next Steps (continued) CTIENERGY

* Goal I1s to make ORFEUS look ahead technology as an “add on” to various
OEM HDD darill rigs.

» Tracto plans to announce ORFEUS technology during an April 2025
Construction Conference (BAUMA)

» Tracto plans to make commercial units available in 2025.

CONFIDENTIAL
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ORFEUS - Commercialization Efforts CTI ENERGY

« TRACTO will take further measures to increase awareness of the market to
realize sales, such as:

— On site demonstrations

— Professional training

— Application consulting

— On-site services and support

— Events to share expertise and exchange know-how

— General campaigns via all available channels

CONFIDENTIAL
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GTlI ENERGY

solutions that transform

Questions / Comments

GTl Energy develops innovative solutions that
transform lives, economies, and the environment

Dennis Jarnecke
Sr. Director R&D

djarnecke@gti.energy
847-768-0943 www.gtl.energy



http://www.gti.energy/
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