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HEGREITSUSSISIEN ADEO - THE DEORBIT MODULE FROM LEO

1. Company Overview
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Number of Employees (2023):
* HPS Group: 80

Turnover (2023):
* HPS Group: 14 Mio EUR
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Product Portfolio HPS Group

Solid Reflector Large Deployable Deployable Deorbit
Antennas Reflector Subsystems Sail Subsystems
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Thermal H/W (Radiators, Secondary Antenna Mechanical Ground

Thermal Straps, MLI, etc) Structures Components Support Equipment
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Other Products and Services: radiation protection caps, composite structures, engineering & integration service
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2. Space Debris Situation & Regulations
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Compliant with New Regulations?

* Launcher Requirements
(e.g. SpaceX)
* FCC Regulations
* ESA Zero Debris Policy
 National Space Law”s and
Regulations
National Space @/ « UN Space Debris Guidlines

e « IADC Space Debris Mitigation
SPACEX Guidelines
* |SO Standards

« ECSS Standards
* More

No Compliance = No Launch!

2024

Secure

Your
Reliable
Deorbiting
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ZERO DEBRIS CHARTER

How does ADEO help to be Compliant to New Regulations?

Reduce deorbit time <5

TS ADEOQ increases the natural drag and reduces the deorbit time to under 5 years!

Guarantee successfull

. ADEO works independent from S/C functionality!
disposal

Improve on-ground

) ADEO is fully demisable!
casualty risk assessment

1) ADEO dragsail MEMBRANE does NOT increase collision risk — will be implemented in DRAMA

2) Precise tracking of S/C with DeCAS system from Aviosonic
3) Collision Preventation Simulation with Okapi:Orbits Service

Avoid in-orbit collisions

Avoid internal break-
ups

ADEO does NOT increase the risk!

Guarantee dark and

quiet skies ADEO offers a non-reflective sail membrane!

Prevent intentional

. ADEO does not cause additional debris!
release of space debris

et
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3. ADEO Product DeScription' ,
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HPS’s contribution to the global challenge to reduce space debris with
,ADEO:

1. Deploy ADEO after ,,End-of-Business” by one signal to a release nut and then: switch off the satellite
(,,End-of-Life“)

2. Increase natural drag in LEO and reduce quickly orbit height Advantages:
1. use of propulsion for business duration
2. low mass, low cost for ADEO

(in comparison to propulsion)
no need for AOCS
no operations cost during deorbit phase
5. orbit position via NORAD data or other

s w

Page



“ P s High Performance Space
Structure Systems GmbH
GERMANY
IT MODULE FRO

Deorbit Example
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I.I Ps . Orbital Decay - 100 kg Satellite with ADEO-N X ADEO

5 Years Limit
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9.5 Years

without Sail

09.2020 09,2030 08.2034 08.2035

De-Orbiting Time

Satelliie Daia: Hemark:

Mas=: Orbital alitude is represented by semi-major axis.
Drag area without ADEO: Start of De-Orbit Phase at 01.10.2025.

Drag area with ADEOQ (5 m2): Start of De-Orbit Phase af 530 km.
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ADEO - Three Times Flight-Proven!

In orbit picture of,

TRL 9 by flight of ADEO-N2 (3.6 m? sail size):

— Deployed in 12/2022 on
ION-SCV003 (210 kg)

—  Deorbit monitoring ongoing

520

- 506 km —  Picture of deployed sail
- \:- - - e — by D-orbit (Italy)
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_ ADEO-P (ico) ADEO-C (ube) ADEO-N (ano) | ADEO-M (edium)

Satellite Masses
ADEO Module Mass

ADEO Module Size (stowed)

Sail Area

Deployment Mechanism

Activation System

Mechanical Interface

g Electrical Interface

Electrical Power

X

ADEO Product-Family

ADEO

DE-ORBIT SUBSYSTEM

1-20kg
0.45 kg

9.8x9.8x3.6cm?

1.7 m?
Spring-based
Pyro Cutter

4 x M4 thread

2 Wires
(free ends)

12V @1A - 10 msec

5-50kg

0.8 kg

9.5x9.5x7.2cm?

3.4 m?

Spring-based

Pyro Cutter

CubeSat Standard

4 Wires
(free ends)

>1V @3A - 25 msec

ADEO - THE DEORBIT MODULE FROM LEO

20-250 kg

0.8 kg

10x 10x 10 cm?

5.0 m?

Spring-based

Pyro Cutter

4 x M5 thread
(diam. 8.2 cm)

2 Wires
(free ends)

12V @1A — 10 msec

O

100 - 700 kg

4.5 kg

Diameter 29 cm
Height 13.4 cm

15 m?
Controlled continuous
deploym. with spring

Pyro Cutter

8 x M6 thread
(diam. 27.5 cm)

4 Wires
(free ends)

>1V @3A - 25 msec

ADEO-L (arge)

500 - 1.500 kg

9.5 kg

40.6 x 40.6 x 26 cm?

25 m?

Electrical motor

Release Nut

8 x 7.0 mm hole
(diam. 28/29 cm)

3 Connectors
D-Sub HD15, RS-422

24-38V
(<280 mW in Standby)

Status: 09.01.2024
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ADEO Integration on Cubesat
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ADEO-N deployment in less than 3 sec.
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Example of Deployment of ADEO-N

DEORBIT MODULE FROM LEO
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ADEO Qualification Campaigns

» Start of dragsail activities under ESA contract (2000)

* Several flights, e.g. Electron Kickstage from RocketLab, ION from D-Orbit (first in 2018)
* Parabolic Flight (2019)

» Qualification largest sail - 25 m? (2023)

* Non-reflective sails and autonomous deployment: Ready by end 2024

ADEO-N on Electron Kickstage ADEO-N deployment in hot TVAC ADEO-L after ambient ADEO-N during
from RocketLab chamber deployment test vibration test

ADEO-N zero-g deployment test

Page 16



ADEO - THE DEORBIT MODULE FROM LEO

CleanGreenSpace
Missions

Deorbit dead satellites and expended
launchers fast and reliably with our

deployable dragsail; % ADEO

DE-ORBIT SUBSYSTEM

‘More than 30,000

new on-orbit spacecraft

endanger mission
sustainability.

ADEO products are suitable for
satellites & launchers (1-700 kg)
de-orbiting from LEO (< 800 km)

» F -
Eesa - -
Note: Debrs actit's impressicn oy ESA; .

siow of debers weagpecatnd as compared 10 the Eartiy
ADEQ fundeddarfunded uader ESA-GSTP weogram

Platforss P00, conrtery o CinetiQ Space
Deorkit System: ADEC-L, courtewy of HPS GeibH
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I HIGH PERFORMANCE COMPONENTS AND SUBSYSTEMS

Let’s Deorbit ybur Spacecraft Together!

Lightweight Reflector Deployable
Thermal Structures Antennas ~ De-orbit Sails Large Deploy.

Hardware : ‘ Reflector/
Boom Subsystems

New Materials &
Processes

Engineering &
Integration
Services

HPS GmbH HPS S.R.L.
Hofmannstr. 25-27 _ Soseaua Pantelimon nr. 10-12
o siru g S S
www.hps-gmbh.com | www.hps-srl.ro R 3
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