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« DPTD - Discovery, Preparation and Technology Development
« TDE - Technology Development Element
« GSTP - General Support Technology Programme
« GSTP Element 1 Work Plan / Frameworks
« GSTP Element 2 AO
« GSTP Element 3
« GSTP Road to Spacel9+
+ Dissemination and promotion of technology results
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Discovery, Preparation and Technology Development ﬁ\;esa
Discovery and Preparation TDE
Disruptive ldeas Future Missions Technology

- High risk - Solid baselines - Low TRL

- Low budget - Smart Customer - Generic

- Fastand Open - Across all domains - Enabling

- Interactive - System integrator focus - SME focus

- Internal/external |

- Challenge based
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- Discovery theme
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Cyber Securit
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SEEBE  Space Transportation
: Robotic Exploration

EO-Payloads
Radio Occultation

Cubesats

Additive Manufacturing

s with Belgium

S T Change

Surface elevation
monitoring

Analogues

Radiation

GNSS
market

Socio-economic

HERACLES
DEADALUS

SMILE

ISRU
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OSIP -Opening ESA’s Innovation Pipeline
http://ideas.esa.int
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« Radically reduced space innovation entrance barriers
* Prepares future with best ideas coming from anybody
* OSIP inverted the logic: No need to know ESA programmes

System Studies - Lunar Caves

* ONE simple interface for ideas — ESA to channel to implementation
« OSIP makes the heavy lifting, you concentrate on the ideas

CAMPAIGN
Space Technology Transfer to ESA sites and building
sector - Call for ideas
Submission ends on Ot 10

g 0510 ]

Transparent

Simple

Open, Fair, visible,
online, flexible

No need to know
ESA programmes

/09/2019] Slide 5

— 0l bz ™ - I = "] D - =011 T = g mm [l European Space Agency



OSIP - ESA’s Open Space Innovation Platform \\\“‘““ @Sa

Discovery Element Calls

- Studies
Early Technology Demos
Research co-sponsorships

%

ESA External Calls

ESA Internal Calls - GSTP

- Facility Management - Downstream Gateway

- OtPS internal CFI - Techno Transfer HQ building
- etc
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OSIP Impact
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Internal Call for Ideas on Space Safetcy

Digital Deslgn-to-Produce

€ 6 Months since launch

Cyber-5afety/-Security

Artificial Intelligence for Space ‘ Coverlng a” domains

Operations Innovatlon - Call for ldeas 2019

€ >500 Ideas

Remote Sensing of Plastic Marine Litter D 56 ideas Selected
€ >1400 active Users

Enabling Harbour to Harbour AUtOmRomous Shipping

syszam Siches. Luar Caves € >13.000 User sessions

Space Technology Transfer to ESA sites and bullding sectar
Ideas

7
]

RN

€ >100.000 page views

Movel research co-sponsorship ideas

Campaigns + 2 Channels

space for Urban Innovation - Smart Cltles

9
|
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OSIP Campaigh - remote sensmg of plastlc N =

marine litter

59 ideas,
124 comments,
271 participants

rom the Help Pages. We will do our best to respond to your questions and help you wi
submission of your idea.

High activity duringA :
all Campalgn Phases

g OSIP used as platform for
=7 academia, industry & institutions

to meet and exchange

W 100 Page Views Visitors of Ideas Voters Comments Ideas

Very Active Committed

User Community l
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Technology Development Element \\\w cSdad

TDE enables blue-sky thinking innovation in-line with ESA's objectives

« Mandatory for all member states as one of the elements of the
Discovery, Preparation and Technology Development programme

« only ESA technology programme supporting all of ESA's fields of activity
across the entire spectrum of technical disciplines and applications

- Based on 2 years WP. Average annual commitment (industrial
contracts) ~ €55 million
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Technology Development Element \‘g_esa
New WorkPlan (2019-2020)

. Volume: €94 million Applications Exspcl:::i::leon Enabling

« Plan presented at the November 2018
IPC

« WP 2019 approved by IPC on the 25t of
February 2019

« WP 2020 to be presented to IPC in
October 2019

- Invitations to tender for each activity ; -
' , 6+ 6 +12 12 + 12
are published throughout the year: see — 24ME Y-
emits.esa.int
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Belgium TDE Committed Contracts (M€)

Between 2014 and 2019, 16M£€ of contracts were committed with Belgian Entities in TDE

=
D
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By Entity By Application

TEL-Telecommunications
1.60% Others

12.73%

Other Firm SCl-Space Science
5.49M€ 4.07%

EO-Earth Observation

4.49%
SME
7.44M€
EXP-Exploration
28.73%
GEN-Generic Technologies
40.25%
R&D Instititute
3.17M€
ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 11
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Budget Evolution &&Eesa

Depending on Spacel9+
« 20% increase for Basic Activities together with Science Programme

« DPTD part of the Objective 1 of the DG Proposal for LOR (CWG Document 101)
* Proposed increase from CM16 average of 98M€ to 103M<€ in 2020 for DPTD
= increase of Discovery element from 12M€ to 16M€ in 2020 (including OSIP
campaigns for universities and research centres)

= Stable Preparation element at 20M€
= Slight increase of Technology Development element from 66M€ to 67M€ in 2020

= DPTD 2021-2022 increase of 8M€/year
* OSIP campaigns to be funded via Discovery element (including former NPI and ITI)

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019] Slide 12
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General Support Technology Programme \\\ esa

GSTP ensures the right technology with the right maturity is available

at the right time

Part of ESA’s Optional Programmes

« Covering all technology disciplines and applications except
Telecommunications

« GSTP subscription since 2013 1,100M€ million
 Average annual commitment (industrial contracts) ~ €100 million

- Work plans, with yearly updates, and multiyear activities / frameworks 4 o .
(e.g. de-risk) /Announcement of Opportunity e

ESA UNCLASSIFIED - For Official Use ’ ESA | 30/09/2019 | Slide 13
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GSTP')")YEARS ¥

GSTP EVOLUTION (1993-2020)

Synergistic
Air-Breathing Rocket
Engine

VEGA TVC - Thrust R
Vector Control (2012)

GIOVE Test Receiver

Electric Propulsion
Alternatives

1 X
z - 5 Micro-colloid Thruster, IFM
PROBA 2 (2009) ME‘M‘-“' R"lt" Sensor oo GOMX-3 (2015) Nm!: ”’umcilmmu ter
Active Pixel Sensor =t OPS-SAT GOMX-4 (2018)
BepiColombo (2018) GPS POD 2 Friction Stir Weldin 7
. Sentinels (from 2014) PROBAV (2013) GAMIR Receiver Ad d Manuf g 7 ~"§ \
High Performance Green g 2 AIS on ISS First with Gallleo signa vanced Manufacturing \
PI’DPU'SiOl‘I ANITA Gas Monitor ; v 30 printing, surface engineering,
(1ISS) | Space Based Automatic Identification White Thermal Coating shaping, joining and assembly related
Common Procedure Ghgina U | — i Solar Orbiter (2019) activities.
. 3 SystemOna p— . s E :
o Eahgmps sty Chip Hybrid Low Cost CHEOPS Digital Engineering
v.-ll/[//”/ g TMA Telescope Development of the AIT and MOC Structure optimization, structural
%’M%%‘Z’” Rapid Eye (2008), Proba v (2013) ma’::i:zgf;r ) ) efficiency and progressive damage
”II///;;/I;;;%;,I;///”;} IBDM International Berthing prediction of fit-for-purpose QARMAN CubeSat
il MELISSA = f Lightweight APS-based d Dockina Mechani hardware using software tools.
Wil > { and Docking Mechanism
\/// /I/III////I Regenerative life support systems a4 Star Tracker DRION P 2?:?:.01232;“””“ of Space Antenna
W . BepiColombo s

Nodding Mechanism on ISS

EGS-CC (2019)

European Ground Systems Common Core

Initiative for reduction of the
erwironmental Impact of space

activities.

Sloshsat FLEVO (2005) Nanomaterials Composites  PROBA 3 (2020) 602 M€

Leon Processor Nanotube skeleton reinforcement

Alphasat (2013), Proba-V (2013), ' i i

Sentinels (from 2014) and v Energetlc T 500 M€
PROBA 1 (2001) BepiColombo (2018) SMOS - MIRAS Instrument  Telescope
ERC32 Launcher Payload EXPERT (2009)
Goce (2009), Sentinels (from 2014) Separation System European Experimental Re-entry
Advanced Crew Terminal ~ Aianedands Testbed
Columbus on ISS Autocorrelation 313.6 M€ 296.2 M€

Chip-
Digital Signal Processor S&iﬁ;;';eter W 242.5 M€
(DSP 21020)
ROSETTA (2004-2016)
119.8 M€
50.5 M€
1997 2000 2004 2009 2012 2016 2019

11 bm
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GSTP - Subscriptions

1,104
1,200
1,000
800
600
320
o 242 296
120
GSTP 1 GSTP 2 GSTP 3 GSTP 4 GSTP 5 GSTP
(1993-96)  (1997-99)  (2000-03)  (2004-07) (2008-11) (2012 -now)
GSTP Period 1,2 & 3, 4, 5 are closed
ESA UNCLASSIFIED - For Official Use
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GSTP ) YEARS
Greeoeiﬂ_z%
Hungary:lﬁ.d-%
esoriaM0.6% GSTP Subscription (2012-2019)
Canada@0.7% (ot including PROBA3)
Finland . 0.9%
Slovenia . 0.9%

Sweden - 1.4%

Denmark - 1.59%

Ireland - 1.8%

Portugal - 1.9%
Poland - 20%

Czech Republic - 2.0%
MNetherlands - 2.2%
Austria I 2.7 %

Belgium is a key
Participating State

Lembors BN 3.0% 24 Participating States
France _ 3- 3%

Switzerland _ 4.0%
Spain = 4.0%
Romania _ 5.0%
Norway NG 6 4%
ltaly |7 .6%
United Kingdom _ 9.0%

Germany 14 2%
elgium I 24 096

ESA | 30/09/2019 | Slide 15
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GSTP Element Structure

ELEMENT 1 ELEMENT 2

Develop
Development of
technologies and products
from low TRL to qualification
Platform, Payload, Ground
Segment and Engineering

Make
Market driven, industry
initiated, co- funded
direct negotiation
activities for technology
maturation leading to

el products
o
NDOC Workplans / Permanently
O&  frameworks Open call
AQ9834

ESA UNCLASSIFIED - For Official Use
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d:esa

GSTP )" YEARS
ELEMENT 3
Fly (Small Missions)
Envelope which hosts
projects such as satellites Component
(for technology Proba 3

demonstration), ISS
payloads, technology
flight opportunities

ESA | 30/09/2019 | Slide 16
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X% GSTP Element 1 Develop: Compendia & cSdad
GSTP'))YEARS
The GSTP E1 Develop Compendium is a compilation of activity proposals that are
considered top priority for ESA.
= Activity proposals and selection of activities made by representatives of the technical and
application domains and internally coordinated.
= [t covers all application domains (with the exception of Telecommunication) and specific
areas.
= The objective of the Compendium is to trigger discussions among industry and

Delegations of the GSTP Participating States with the aim that the activities are supported
and implemented within the GSTP WP,

N BT
B

The GSTP E1 "Develop” Compendium of Potential Activities 2017 (ref. ESA-GSTP-
TECT-PL-005452), issued in June 2017 includes 143 Activities (~140M€).

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 17
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%08 GSTP Element 1 Develop: Work Plan (WP) & eSa
B Proposal GSTP E1 WP update
Development of technologies and products from low " Ad-hoc targeted \( _ A
TRL to qualification Platform, Payload, Ground Proposals Compendium
Segment and Engineering tools - /N /
Activities to develop of technologies and products ( \( )
that are ESA driven and/or to develop industrial GSTP Criteria Ig‘:;:itt:;g?

capabilities in ESA Member States

« Programmatic: TRLs, Application, Consistency of
scope /deliverables /TRLs,

« Continuation of previous activities (TRP, GSTP...)
« Innovation? Competitiveness? Enabling mission?
« Industrial sustainability / Capacity Building

« Interest from Delegations + Funds Availability

v
Considered for GSTP
E1 WP update

IPC

GSTP E1 WP update

Roughly 10-25 activities approved in GSTP work plan 5 x per year

ESA UNCLASSIFIED - For Official Use
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GSTP Element 1 Develop: Frameworks ‘\\&\ cSdad

GSTP'))YEARS

) B
P

F -

« Roughly 10-25 activities approved in GSTP work plan 5 x per year (including
activities from the Compendia and ad-hoc proposals.

- Frameworks introduced to implement specific types of activities faster

 Frameworks in operation:
« G617-241TA, Assessments to prepare and de-risk technology developments
« GT17-137TI, Preparation of enabling space technologies/capabilities

« G61A-036QT, Assessing the use of Advanced Manufacturing to improve and expand
space hardware capabilities

« GT17-136TI, Activities to bridge national technology developments

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 19
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/%% GSTP Element 1 Develop: Frameworks &W cSa

G617-241TA, Assessments to prepare and de-risk technology developments

Approved by IPC in November 2016 with a budget of 1.8 M€ “...to allow for
assessments that will help prepare and de-risk potential development activities”.

Aim: evaluate added value, address critical issues, orient follow-on activities

* Activities include at least one of the following tasks:
« Analysis of specifications, development actions, schedule and cost

« Assessment of the benefits and disadvantages of the solution with respect to the
state-of-the-art

« Assessment of critical issues related to using a given technology for a specific
application, using analysis/simulation and/or breadboarding

- Based on pre-proposal template
+ <200 K€ (<80 KE for studies) / Duration maximum 9 months

« 100 activities initiated so far for more than 18 M€ in 15 countries (14 activities with
Belgium Entities)

o unua Use Target ESA procurement time: 4 months ESA | 30/09/2019 | Slide 20
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GSTP Element 1 Develop: Frameworks - @Sa

GT17-137TI, Preparation of enabling space technologies/capabilities

//ﬂ(

\S

Approved by IPC in April 2018 with a budget of 8 M€ “...to prepare and to
develop enabling capabilities and the associated building blocks for space
related systems and the associated sub-systems.”

Aim: targeted and coordinated development of capabilities in a given ESA
Member State or across different Member States:

- Based on pre-proposal template

nominal technology development activities, with typical deliverables
< €500K per activity

Support received from 8 Member States.

6 contracts and 14 under procurement (6 activities from Belgium)
« Target ESA procurement time: 5 months

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 21
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5/ )% GSTP Element 1 - Develop: Frameworks &&iesa

ATV N\
G61A-036QT, Assessing the use of Advanced Manufacturing to improve and expand
space hardware capabilities

«  Maximum €250K per activity, expected activity duration: 12 months

« It allows entities with a background in space to assess the use of
advanced manufacturing to improve their product range and benefit from
the expertise and know-how of a recognised applied research
organization.

« Tasks:

« Impact analysis of the use of advanced manufacturing
« Selection of a few product improvement/expansion opportunities
« Preliminary design and breadboarding to verify and validate analysis

* Preparation of a development and qualification plan

15 contracts in 4 Member States: (6 contracts in BE)
ESA procurement time: 4 months

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 22
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GSTP Element 2 Make {cesa

Idea: Objective: offer to industry a mechanism for submitting at any time
;ic.-.h;}:,qgfm unsolicited proposals for market-oriented technology activities.
Prnduct

Funding schemes:

ﬁﬂ

Outline Proposal SME Non SME Research Inst. &
Universities
o TRL <=5 Up to 75% Up to 75% Up to 100%
(<30% total)
TRL > 5 Up to 75% Up to 50% Up to 100%
(<30% total)
Dutine 100 activities now ongoing cover a broad range of products from
cceptable
¢ component to systems level
Full
Proposal
ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 23
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GSTP Element 2 Make — New Approach

New Call published in EMITS - AO9834

Segment 1 Segment 2 Segment 3
Market Oriented Company Strategy National Priority
Opportunities Oriented Opportunities Opportunities

- Segment 1: For market oriented activities, entities implement the classical approach and propose product
developments targeting commercial market opportunities. They present the nominal business case.

- Segment 2: Entities propose developments of strategic relevance (i.e. leverage non-space capabilities for
space, expand operations in the space domain or maintain strategic know-how).

- Segment 3: Entities propose activities that address specific priorities of ESA Member States. Countries may
wish to maintain and develop capabilities that serve different national space considerations.

Economic Operator Outline Proposal Full Proposal

Entry Point 1: Mature (entities with established +
market/product experience & with financial solidity)
Entry Point 2: Intermediate maturity level (with limited + +

experience for the targeted market/product)
Entry Point 3: Limited maturity (entities just created and/or + +
limited commercial market/product experience)

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 24
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¢ ) GSTP Element 3 Fly \\@iesa

« In-orbit Demonstration of technologies and products:
- Target TRL is 7-8
« Essential for products requiring flight heritage for customers
* Does not include technology development (Element 1)

« Offer Flight opportunities that are identified with : ESA projects &
launchers, with National agencies, and with commercial missions

- Technology Flight Opportunity framework
« Experiment accommodation (e.g. materials experiments)
 Sound rocket / launcher service studies
« In-orbit demonstration related systems (systems, payloads...)

e« Cubesat framework
ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 25

— 1 b =™ - I W= "Il D R Bl "2 B2 m ¥ European Space Agency



Projects funded by GSTP /Fly- 14 projects, 18 CubeSats

QARMAN (3V) PRETTY (3U)

studying . : demonstrating GNSS )

atmospheric re- T reflectometry - . " M-ARGO (12U

entry, 9 ' : demonstrating asteroid "

24 3. . rendezvous and
identifyingin- situ
resources

_ . RACE (2 x - E
SIMBA (3U) - . ' ggl)nonstrati "
.\ monitorin - ‘
demonstrati I It ing ; ng
ng % climate ) rendezvous
constellatio variables ocki

[ - - . s and docking
n . ’
technologie
s

HERA CUBESATS (2 x
6U

observing asteroid
deflecti

assess ‘:1

radiation and
- y magnetic field
OPS-SAT) : } demonstrati
Operations £ ng new
experiments platform ) GOMX-5 (2 x12U)
: - technologie ’ * XFM (2U) next generation of
s measuring - constellation
' solar X-Rag : technology
fluxes - A‘ ;|

" PICASSO (3U) [n U*“ S 4

studying the )=
/atmospheric ’

European Space - L _ S0
Aﬂ‘cy ‘ European Space Agency
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GSTP in 2019 - N
Road to ESA’s Ministerial Conf er nce “Spac



Strategic Objectives (1/2) p—
(&
GSTP Programme Proposal for Spacel9+ \ CSa

—> Strengthen interactions with
Industry

Structured exchanges and interaction with Industry to

establish a continuous dialogue and awareness on needs
and technology challenges- Priority themes:

GSTP ') YEARS

v Operations Innovation

v' Digital Engineering (Design to Produce)
v' Cyber-safety/-security

v Artificial Intelligence

> Further foster timeliness and reactiveness while
reducing risk and building capacity

The established frameworks. such as the Cross-cutting-
Building block and De-Risk frameworks to further evolve to:

]
v  Exploit synergies
v" Further streamline O

v Enabling follow=-on
ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 28
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Strategic Objectives (2/2)
GSTP Programme Proposal for Spacel9+

Element 2 segmented to become more dynamic and tailored
towards different needs

v' Segment 1 - market oriented activities

v' Segment 2 - strategic developments

v' Segment 3 - priorities of ESA Member
States

Element 3 evolves to enable various types of flight
opportunities and responds to the growing

interest of Participating States. institutions and
industry in CubeSats-

v Segment 1 - capitalizing on
experience
5AMWM5$%&»§$%m$P£eE - building competence

Segment 3 - focus on R&D and
= S Mg h™ =ES IS S @IS IZE SR i 4
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GSTP in 2019 - Operational Summary Q& eSd

= % GSTP E1 Develop — New GSTP Compendia 2019 - Planned Q4
:‘A « Generic Technologies and Techniques
« Sectorial key themes: Advance Manufacturing, Operations Innovation,
Design to Produce, Artificial Intelligence, Cybersecurity

AR GSTP E2 Make - Segmentation - Implemented
O\ B « Segment 1: "Market Oriented Opportunities”
e U Segment 2: “Strategic Opportunities”

« Segment 3: Implementation of National Priorities

- Enabling new flight opportunities for in-orbit demonstration

« Segmentation of the cubesat framework
v Segment 1 - capitalizing on experience
v Segment 2 - building competence
v Segment 3 - focus on R&D and Academia
ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 30
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GSTP in 2019 - New GSTP Compendia gl=esa

Implementation in GSTP E1 WP
Compendia intended to be published in EMITS NEWS in Q4 2019

ESA Driven:
= Generic Technologies and Techniques - Activity proposals and selection of
activities made by representatives of the technical and application domains and
internally coordinated. ~100 activities
= Advance Manufacturing - Build-up on achievements from 2015 AM
compendium/ESA expertise/dialogue with Industry. ~30 activities

Industry Driven - Open Calls for European Industry for submission of ideas/ topics of
interest: Issued through targeted calls to identified themes:~50 activities

= Operations Innovation

= Digital Engineering/Design to Produce
= Cybersecurity

= Artificial Intelligence

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 31
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GSTP in 2019 - OSIP Campaigns Spoceld |
http://ideas.esa.int

——
. : . Ideas Stage Activity description Stage
Digital Design-to-Produce
h‘ Cyber-Safety/-Security /

esa

\S

Central Gateway for Revision/Evaluation Channeling of the activity
ideas for GSTP: of the ideas. proposals through the
Independent different GSTP
campaigns for the Mechanisms: Sectorial
specific themes area compendium, E1

frameworks, E2.

Dlgltal Technologies >

: -)Worklng Days - Publication of

the open call

Debrief to IPC for industry Collection of Pre-selection/ Publication of the Compendium/
i ) ) ) ebrier to ideas ideas/evaluation discussions implementation of activities
Indicative timeline: i ‘ ‘ ‘ A
End Feb i Mid April - End June Spacel9+
ESA UNCLASSIFIED - For Official Use April P July-August Oct/Nov ESA | 30/09/2019 | Slide 32
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GSTP'))YEARS

DTDP & GSTP for Spacel9+ Summary v

DTDP:

 Budget increase of 5 M€ in 2020 year - Basically to Discovery

« DPTD 2021-2022 increase of S8SM€/year

« New platform for collecting the ideas/iteration with industry - OSIP

GSTP:
 Element 1:
* New GSTP Compendia 2019 (~170 activities) - Generic
technology, AM, Operations Innovation, AI, Digital
Engineering and Cybersecurity
- Frameworks implementation (de-risk, Building
Blocks, AM)
 Element 2 - New Segmentation
- Element 3 - Enabling new flight opportunities for in-orbit
demonstration/Segmentation of the cubesat framework

ESA UNCLASSIFIED - For Official Use ESA | 30/09/2019 | Slide 33
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Access to Discovery and Preparation Information

http://www.esa.int/Our Activities/Preparing for the Future/Discovery and Preparation

https://nebula.esa.int

2 EUROPEAN SPACE AGENCY

OUR ACTIVITIES = CAREERS AT ESA

discovery & preparation
preparing for the future

ESA  PREPARING FOR THE FUTURE

More information
+ About us
+ Dashboard

Our initiatives

+ The Open Space
Innovation Platform

+ Ariadna

+ SysNova

Outcomes

+ Studies that enable ESA
missions

+ Searchable database of
studies

+ Final presentations of
studies

DISCOVERY AND PREPARATION

ESA > Our Activities > Preparing for the Future > Discovery and Preparation

How could we live and work on another world?

In focus
+ Space technology for
life on Earth

+ Living in space LATEST NEWS

+ CubeSats

+ Robots in space

+For industry

Connect with us

+ Who are we?

Forging the future

02 April 2019

New tool aids space mission design

26 February 2019

EarthCARE mission to improve weather forecasts

12 February 2019

3D printing our way to the Moon

22 January 2019

'Space internet' to enhance Earth observation

1€ Tanuans 2010
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Clean Space nitiative
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Archive
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Technology Development
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(TOE)

Nebula library
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Studies library

Title

Contractor

Order by end date.

Discovery & Preparation

The studies library NEBULA provides access to all publicly available final deliverables of past activities run by ESA's Discovery and
Preparation elements of the Basics Activities. (former General Studies Programme - GSP)

Description Keywords

Start Year End Year

New Microwave Sampling Concepts for Future TT&C
Architectures

In summary, simalated and analysed parameters for each ompooent
are used to define the requirements for each agpication, For the fight
model, the mast impertant parameters are power consumption, cost
and mass of the components.

Local sleep episodes during wakefulness and long
term space travel

The aim of this study is to assess how space travel modifies local
sieep episodes in wakefulness during 3 visuo-motor task and weather

this is related to performance.

== ¢ Quantum Metrology for Space-Based Tests of

ie

Open “nebula.esa.int/toolbar/toggle?destination=studies ibrary” in & new.

Gravitational Physics

=i~ - Samework for studying the effects of

- BN Il T :=

Advanced filters

Select the filter criteria and cick the
apply button. The st of studies

matd aiteria will be shown. To

ad the information in a fike use

dow
the *Download hle® button

Search does not criteria fequire exact

match, except Contractor and

Keywords which has necessary to

have exact match

Running year indudes studies while
the duration of the study includes the

Belgium
Adioarp Spack running year, e.g: 2018 will show the
information about one study that
starts at 2017 and ends at 2018
@1 Download file
2017208
Belgum
W Bruxelles
2017 - 2018
Switzerland
University of Bem
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http://www.esa.int/Our_Activities/Preparing_for_the_Future/Discovery_and_Preparation
https://nebula.esa.int/

TDE & GSTP: Technology results Qm cSsa

Web site: Events: Reports:
Shaping the future SET-FPDs, working days on
specific technology areas.

\ \\\\\\

shaping the future \\§~ esa

JUis

<

ESA  SPACE ENGINEERING & TECHNOLOGY [RTNJUIchE, 4013

Space Engineering and Technology

=» Final Presentation Days

| 3 LEMONS IN SPACE

s T f Dlgltal Technologies »
‘ -)Worklng Dags
. . Z =
- General information on TDE & GSTP Y 65TP O YEARS
- Main achievements within “ ”
11™ - 12™ OCTOBER 2018
tech n O I Og y p rog ra m m eS \;Qi PAVILHAO DO CONHECIMENTO, LISBON

« Contacts with the Team

http://www.esa.int/Our_Activities/Space_Engineering_Technology/Shaping_the_Future
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