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INTRODUCTION



GOSA - GERMAN OFFSHORE SPACEPORT ALLIANCE

An industrial consortium joining complementary skills and capabilities to develop the
European Offshore Spaceport (EOS) concept.

Offshore
Operational and project
management skills for
maritime projects

Space

Development, construction
and operation of space
programs, launcher and

{c DHB infrastructure

HQRREN MEdia ommunication
facROLP Mobil (7T

Development and operation
of communication systems
for offshore applications,
ships and locations on land.

Maritime Solutions
World leader in the sea
transport of heavy lift
and project cargo

Strategic Partners:
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GOSA - GERMAN OFFSHORE SPACEPORT ALLIANCE

GOSA founded 2020, based in Bremen
Plan to offer efficient launch options for small launch vehicles
Enable launch of payloads of up to about 1 ton

Develop mobile launch pad for an offshore vessel or barge — launcher and vessel agnostic!
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ADVANTAGES

« Easily accessible launch opportunity in the center of Europe

»  Flexibility to adjust launch location depending on mission requirements
« Limited fixed costs due to vessel agnostic mobile launch pad concept
 Reduced land occupation

« Easier implementation of safety requirements
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THE EUROPEAN OFFSHORE SPACEPORT (EOS)

MID-TERM OUTLOOK



ONSHORE OPERATIONS

Joint Payload & Launcher Preparation at Integration
Facility

Full Integration of Launcher in Mobile Launch Box
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OFFSHORE OPERATIONS
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MOBILE LAUNCH PAD

Strongback
[ >

- Mast Weather Cover

Deflector Table Support _

‘ Transport Means

=  Fluid-Systems (Fuel Storage, Piping, Delivery Panel, Water Deluge)

= Electrical Systems (Power Supply, Power Network,..)
= Monitoring & Control

= Safety Systems (Sensors, Alarms, Firefighting System,...)
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JOINT INTEGRATION FACILITY

Hangar

A

+«——Airlock

| «<——pLBay

Launch Vehicle

* Onshore faciities supporting lean Payload and LV
horizontal integration concept of operation

* Mobile hazardous facility extension (upon need)




EOS LAUNCH VESSEL

LAUNCHER + ROCKET FUEL

www. COMBI-LIFT.net
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EOS PRIMARY LAUNCH LOCATION
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EOS PRIMARY LAUNCH CORRIDOR

Launch corridor ranging from 85° to 112° enabling launch
toward both Polar and Sun-Synchronous Orbits (SSO)

Preliminary assessment of drop zones for stages and fairing
concluded for both Polar & SSO — no showstoppers

identified

Other launch locations considered for other inclinations

SPACEPORT




AIR TRAFFIC

« Launch corridor in an area with relatively limited airspace traffic

... but this you know best! ;-)

a OFFSHORE SPAGEPORT
(O ALLIANCE GOSA // General // January 2024 // Confidential
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DEMO #1 MISSION OPERATIONS

SUMMER 2024



EOS DEMO#1 MISSION

» Preparation and Execution of an unguided suborbital rockets launch mission

Q
Q

d

Launch campaign planned in Summer 2024
Involving German and EU Launch Vehicle Operators (LVOs)

15t step towards Demo#2 Mission which will involve larger (incl. guided) suborbital
rockets, upgraded TM, FTS, consideration of applicable space licencing framework

Legal framework:
= no applicable l[aunch licencing procedure
= maritime licence application ongoing with UK MMO (deposit in UK EEZ)
=  GOSA baseline for safety aspects is compliance to US FAA requirements
= jnsurance contract scheme set with GOSA partner

Airspace coordination
=  Ongoing with EUROCONTROL and relevant stakeholders (recurrent progress
meetings ongoing)
= Hazard Area assessment reviewed by UK CAA
= LoA in work
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EOS DEMO#1 MISSION DETAILS

Higher
Complexity

Orbital

Medium/Large Launch Vehicles

Suborbital

Launch Vehicles .

Small Suborbital
Launch Vehicles

o]
<

Lower
Complexity

Credit'Deltav _

Credit: RFA

Demo#l Mission

Prove the feasibility of a launch from a maritime
platform in the in the North Sea in the German EEZ

Mission Design

Unguided suborbital rockets from different
national/European operators

Representative Operational Setup towards orbital
mission, but lower complexity and low hazards
Designed to be simple, reliable, and cost-
effective

Expected Outcomes

Generate know-how, operational experience,
lessons learned

Setup lines of communications with stakeholders
Implement processes to obtain permissions

Enable feedback towards a future German Space

Law @



TIME SCHEDULE (TBC)

= 1w onshore
= Jw offshore

Week 23 24 25 26 27

Date 3.6 4.6 5.6 6.6 7.6 8.6 9.6 10.6 11.6 12.6 13.6 14.6 15.6 16.6 17.6 18.6 19.6 20.6 21.6 22.6 23.6 24.6 25.6 26.6 27.6 28.6 29.6 30.6 1.7 2.7 3.7 4.7 5.7 6.7 7.7

Weekday Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su

Onshore Mob & Prep (2w)
earliest|

latest

Offshore Launch Campaign (1w)
earliest|

latest

Demobilisation (3d)

earliest|
latest|

Demo-Mission#1 baseline timeline

e
“ OFFSHORE SPACEPORT
ALLIANCE

N 4




MISSION INTEGRATION

Range Safety
Tracking & Telemetry Control Center Features

‘li Authorities = Launch vehicle (LV) Tracking
(Trajectory)

Meteorological Data Processing
= Archive & Logging
= Air & sea traffic management

= Dashboard (synced)

= Video streams visualization

i
: = Data/File exchange offshore-

onshore

= Time Visualization &

Launch Barge Control Vessel Mission Control Center (MCC) Synchronization
+ @ OHB Bremen
Launch Control Center (LCC) = Authority Management

= Service provisioning

e
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EOS DEMO#1 MISSION — SAMPLE OF AN LAUNCH
OPERATION

Altitude
Ignition /
Liftoff 1 1 \ »

Powered Flight until Burnout

£

a kr w0 N PE

Coasting
Apogee
Time
1 2 3 4 5 8
8. Impact Credits: Skyward Experimental Rocketry, 2021
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EOS DEMO#1 MISSION — PARACHUTE DRIFT CASES

Drogue parachute at
apogee deployment,
main parachute
deployment at low

Normal Flight Max wind 15 km altitude (ca. 450-

500m)

Normal flight Mean wind

Failure case Mean wind 18 km Drogue failure, Main
parachute premature

deployment at
Failure case Max wind 38 km apogee
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EOS DEMO#1 MISSION — BUFFER ZONES (TBC)

Aircraft 700 mph 15.6 km / 8.4 nm

Aircraft 700 mph 250s 78.2km /42.2 nm

Aircraft 700 mph 500 s 156 km / 84.5 nm
Ship 25 kn 50s 0.6 km /0.3 nm
Ship 25 kn 250 s 3.2km /1.7 nm
Ship 25 kn 500 s 6.4km /3.5 nm
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EOS DEMO#1 MISSION — LAUNCH LOCATION

OVERVIEW

Launch Point

Great Britain

Coordinate System / ‘P}ojection:
WGS 84 / Pseudo-Mercator (EPSG:3857)

Coordinate System / g ?}ojection:

® gosa_dm1_points_v02 ® Offshore Installations (OSPAR)

gosa_dm1_groundtrack_v02 @  Offshore Installations (EMODnet)

—— Maritime Boundaries
OpenStreetMap

OFFSHORE SPACEPORT
ALLIANCE

@® gosa_dml_points_v02

gosa_dm1_groundtrack_v02
I:' gosa_dm1_polygons_v02

@  Offshore Installations (OSPAR)

@  Offshore Installations (EMODnet)
Energy

[ windfarms (OSPAR)

WGS 84 / Pseudo-Mercator (EPSG:3857)

gggﬁ gm 7 [ gosa_dm1_polygons_vo2 Energy gggﬁ ng 5 [~ 2024-02-24_T-Minus_Ship-Buffer | Windfams (EMODnet)
ener ener e popu
[ 2024-02:24 T-Minus_Ship-uffer Bl Windfams (OSPAR) AL SHIvent
:] Study_Area_Boundary v03 EI_Z_:_ISTA - - ] Windfarms (EMODRet) :] Study_Area Boundary v03 gosa_dm1_circles02 [ Marine Protected Areas (OSPAR)
LV: . t?unch Point C] gosa_dm1_circles02 Environment Lvt . tiu“‘:h Point Airspac:m Adminis';rau‘ve Ur;uts "
: T-Minus 1 : T-Minus aritime Boundaries
FAA Supplemental Guidance Oil and Gas | Marine Protected Areas (OSPAR) FAA Supplemental Guidance Ciand Gas
Administrative Units

OpenStreetMap

Including Flight Information Regions (yellow lines) and
restricted air spaces (red polygons, military training areas)




EOS DEMO#1 MISSION — LAUNCH LOCATION

Data below shows hazard area for ballistic cases and parachute drift cases

Vessel buffer zone
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EOS DEMO#1 MISSION — AIR TRAFFIC IMPACT ASSESSMENT
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EOS DEMO#1 MISSION — AIR TRAFFIC IMPACT ASSESSMENT
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EUROCONTROL

Traffic rerouting on 20/06/2024 (ref 22/06/2023)

| IV WINDOW 15:00-17:00 | Traffic per sector group for the entire day
27 nitial -
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EOS DEMO#1 MISSION — AIR TRAFFIC IMPACT ASSESSMENT

£
Traffic rerouting on 20/06/2024 (ref 22/06/2023) -~

| WINDOW 04:30-06:30 Traffic per sector group for the entire day
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EOS DEMO#1 MISSION — LAUNCH SLOTS (TBC)

Proposed launch slots Selected launch slots

[ I ] w - 0

EEEEE

% 2 838 3 > 5 g g

s §85% 3 s 5§ 3

t§ 83 8 8 8 S = 23

£ $ 82848k - -

= | § o —
ABe X X XX Selected launch slots mitigating impact on to1| 186 x
L02 |196| x | x | x| x | x L02 19.6| x
L031206) x | x | x | x | X traffic, based Eurocontrol Network Impact 03[  206] x
L04 216 x | x | x| x| x L04 21.6| x

105]226] x | x | x | x| x Assessment 05|  226| x | x

L06 |23.6| x | x | x| x| x L06 23.6| x X
LO7 (246 x | x | x | x | x L07 24.6| x
wos2se x (x xix x = AS5d period will be activated (NOTAM to TS  x
L09 266 x | x | x| x| x L09 26.6| x
110]27.6] x | x | x| x | x be released 7d in advance) within the o|  27.6] «
L11 (286 x | x | x | x | x . L11 28.6| «x

120206 « % [ x| % | selected launch slots period Tl e B
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GERMAN

OFFOHORE SPAGEPORT THANK YOU FOR
YOUR ATTENTION!

Rocket recovery operation

— e —

Launch frofn a barge (Baltic—Sea) _ _
Credit: Copenhagen Suborbital, Heat 1-X (2011)
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