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PURPOSE OF ESA
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~
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“To provide for and promote, for exclusively peaceful purposes,
cooperation among European states in space research and
technology and their space applications.”

ESA Convention — Article 2
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Y, EUROPEAN SPACE TECHNOLOGY HARMONISATION
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OBJECTIVES OF SPACE TECHNOLOGY {cesa
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FUTURE MISSIONS
COMPETITIVENESS OF EUROPEAN INDUSTRY

FOSTERING INNOVATION

CRITICAL SPACE TECHNOLOGIES NON-
DEPENDENCE

TECHNO TRANSFER: SPIN-OFF & SPIN-IN
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. EUROPEAN SPACE TECHNOLOGY HARMONISATION d=
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FILL STRATEGIC GAPS & MINIMISE
UNNECESSARY DUPLICATIONS

CONSOLIDATE EUROPEAN STRATEGIC
CAPABILITIES

COORDINATE EUROPEAN SPACE
TECHNOLOGY POLICY & PLANNING

CONTRIBUTE TO ENSURING CONTINUITY
BETWEEN TECHNOLOGY & INDUSTRIAL POLICIES
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TRL9
Actual system “flightproven”

through successful mission
operations

TRL 8

Actual system completedand
accepted for flight (“flight

qualified”)

TRL7

Model demonstrating theelement
performance for the operational
environment

TRL 6

Model demonstrating thecritical
functions of the element in a relevant
environment

TRLS

Component and/or breadboard critical
function verification ina relevant
environment

TRL 4

Component and/or breadboard
functional verification inlaboratory
environment

TRL3

Analytical and experimentalcritical
function and/or characteristic proof-of-
concept

TRL 2

Technology conceptand/or
application formulated

_:_}/\I_ 2018 ESA Technology Programme Landscape

TDE (Technology Development Element)

CTP (Science Core Technology Programme)

GSTP (General Support Technology Programme)
ARTES Core Competitiveness (Advanced Research
in Telecommunications Systems)

ECI (European Component Initiative - now part of
TDE)

EOEP (Earth Observation Envelope Programme)
SciSpacE (Science in Space Environment)

ExPeRT (Exploration, Preparation, Research and
Technology)

EGEP (European GNSS Evolution Programme)

ETP (Exploration Technology Programme)

FLPP (Future Launchers Preparatory Programme)

The following programme were newly
introduced in 2017 and are not yet
represented yet on the TRL scale :

" Support programmey oo o
. InCubed - earth observation optional
TDE cp GSTP ARCTCES ECI EOEP  SciSpacE  ExPeRT  EGEP ETP FLPP programme
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HARMONISATION: PARTICIPANTS d:esa

ESA Member States

ESA Cooperating States (ECS)

European Commission

European Defence Agency

Eurospace &

Industry and Research Organizations

h ://www.sme4 . n- -technol -harmonisation
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https://www.sme4space.org/european-space-technology-harmonisation/

:}/\’:\: HARMONISATION: AN INCLUSIVE PROCESS

@esa

TECNET

ESA Experts
ESA Competence Domains

ASD-EUROSPACE ESA Programmes

e Space groug i
Harmonisation

Qesa
ECS
=t .
. +— 7. 5e05
Industry | ; 19 2
& SME y

N{\s‘:‘\‘:‘“ '
parket

Strategic Interests

[N
e

Funding
Technology Harmonisation -

Advisory Group

3
*Q gy

EUROPEAN
DEFENCE
AGENCY

National
Agencies

Research
Institutes
[Academia

THAG: Technology Harmonisation Advisory Group
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Right technology
at right maturity
at right time

B)‘ whom

Minimising
unnecessary
duplications

Optimising
Public Funding
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HARMONISATION: FROM MAPPING TO ROADMAP
e

129 RMs 50 RM

6300 Harmo RM act 3000 Harmo RM act
43 B€ 700 M€

[ ] o © R L ] e o @
Elaboration
E Elaboration of RM Evolution Evolution

of TD i of RM of RM Ij . @
Mapping E Evolution Internal

. of TD . Indu_stry Roadmap TD  Conclusions
meeting Review Review meeting
OPEN MEETING RESTRICTED MEETINGS
(up to 100 participants) (Industry represented by Eurospace & SME4space)
® ° °
' ESA 'THAG ' EC - European Commission
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SV, HARMONISATION: Industry Consolidated Inputs dcesa

« Companies can approach directly their THAG delegates for expressing concerns, requests or
inform on their capabilities for any Harmo topic under discussion.

* However, most of the inputs from Industry are channeled via Eurospace and SME4Space with a
split of the companies to be contacted by each association being based on whether the entity is
a SME.

o Both associations present their separate findings at the Mapping Meeting;

o Forthe Roadmap Industry Review, Eurospace and SME4Space present consolidated
inputs for the Roadmap under discussion.
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Astrodynamics / Space Debris / Space environment CD 10 g ~CD 1 EEE/ Components / Photonics /
: i %8 MEMS

Digital engineering for space missions
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55 Harmonised Technology areas with (D

vOptical Detectors, Visible Range vCritical Active RF Technologies

vOptical Detectors, IR Range vFrequency and Time Generation and Distribution (Space & Ground)
vMicro-Nano Technologies - MEMS

v Photonics eV

v Electrical Motors

vDeployable Booms & Inflatable Structures

v Technologies for Passive Millimetre & Submillimetre Wave Instruments

v Array Antennas
vReflector Antennas

vSolar Array Drive Mechanisms vRF Metamaterials and Metasurfaces C D
vElectric Propulsion Pointing Mechanisms (EPPMs) vMicrowave Passive Hardware 5
vPosition Sensors vTechnologies for Optical Passive Instruments (Stable & Lightweight Structures)

C D 2 vTechnologies for Hold Down, Release, Separation and Deployment Systems +Technologies for Optical Passive Instruments (Mirrors)

vPyrotechnic Devices
vTwo-Phase Heat Transport Systems
vCryogenics and Focal Plane Cooling

v Optical Communication for Space
vLidar Critical Subsystems

/Composite Materials vGround Station Technolog
vAdditive Manufacturing vAutomation and Robotics C D 6
v Coatings " vLife Support Technologies "%

vAvionics Embedded Systems
vOn-Board Payload Data Processing

vFluid Mechanic and Aerothermodynamics Tools

v Chemical Propulsion - Micropropulsion and Related Technologies
vData Systems and On Board Computers _ : . i _ _ : C D7
~Microelectronics - ASIC & FPGA v Chemical Propulsion - Components (including Tanks)
C D 3 ~On-Board Software vElectric Propulsion Technologies

vAOCS Sensors and Actuators (Part | & Part 1)
vOn-Board Radio Navigation Receivers

vRF & Optical Metrology

vTT&C Transponders and Payload Data Transmitters

vFunctional Verification and Missions Operations Systems m.’

ystem iodelling and Simulation Tools

v System Data Repository

vSolar Generators and Solar Cells A e DA e S ) C D 9
C D4 vElectrochemical Energy Storage v Thermal & Space Environment S/W Tools and Interfaces
ZPower Management and Distribution vBig Data from Space
vPower RF Measurements & Modelling vRadiation Environments & Effects
v De-orbiting Technologies "e¥ C D1 O
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"3\'_ HARMONISATION: OUTPUTS

TN

Technical
Dossiers (TD)

\\\\\
\\
\\
S Harmonisation
N Tracking
Roadmaps (RM) N System
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:}\I HARMONISATION TOOL: ICMDB
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Harmonisation Team

t
THAG \\\\\\\ , ///

ESA Technical Experts

[ ]

' //// ¢ ~1900 space companies listed
N -

- = IM =

' ESA ECS - Cooperating States - _— ¢ ~3600 products listed
— database =

s < N . .

' Eurospace & SME4Space ///// I \ \\\\\\ e ~-700 ﬂlght quallﬁed products

®

' Industry
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Y. HTS REPORT 2017
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« The Harmonisation Tracking System (HTS) Report provides an

overview and detailed report on the level of implementation of » TRACKING THE
IMPLEMENTATION
the agreed Harmonised Roadmaps in ESA and Member State sk

ROADMAPS

ort 0N

technology programmes
* HTS has been improving over the past years.
o Broader range of statistics

o New data visualisation: RM as agreed and their
implementation

U Crhit e set. Prog. Ref. Supplier 2010 2011 2012 2013 2014 2015 2016 - 2018 2019 2020
AIM A Computer Architectures
AD2  Faul-Tolerant and Commercial Off The She f-based On Board Computer 500 4A060 [mez
Foult-Tolerant and Commercial Off The Shelf-based On Boord Computer 500 44060
AD3  Miniaturized High Available Computer MM 1000 \- (2] |
Ap4  Single Board Computer Core - Phase 3 3400 G521-002ED [mrea ] TRes |
Single Board Computer Core (Phase 3) 3400 G521-002ED RUAG SPACE AB GSTP
AD5  Data Handling system Design and Proof of Concept for Modular systems of microsystems 360 T701-164ED S ™
Data handiing system design and proof-of-concept for modular system-of-microsystems approach 360 T701-164€0 STAR-DUNDEE LTD TRP
ADE  HIPNOS - High Performance Avionics Solution for advanced and complex GNC systems 150 AD/1-8410/15/NL/LF | e® |
HIPNGS - High Performance Avionics Solution for advanced and complex GNC systems 150 AQY1-B410/15/NL/LF GSP
. .
Esa UncLassIFieD - For ot HT'S Report 2017 is available on HDMS TEC-H | ESTEC | 12/09/2018 | Slide 15
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:?\I: HARMONISATION: DIFFUSION OF INFORMATION

/7[ 1A

COMMUNICATION

Sharepoint Harmonisation Webpage Harmo Brochure Harmonisation ESTM
document conferences Tracking Report P
management

system (HDMS)

https://tec-polaris-int.esa.int/eclipse/

https://tec.prox.esa.int/TEC-H/Harmonisation/SitePages/Home.aspx

http://www.esa.int/Our Activities/Space Engineering Technology/Technology Harmonisation

https://esamultimedia.esa.int/multimedia/publications/Harmonisation of European Space Technology/
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https://tec.prox.esa.int/TEC-H/Harmonisation/SitePages/Home.aspx
https://tec-polaris-int.esa.int/eclipse/
http://www.esa.int/Our_Activities/Space_Engineering_Technology/Technology_Harmonisation
https://esamultimedia.esa.int/multimedia/publications/Harmonisation_of_European_Space_Technology/

2k » Comprehensive overview of Technology in

Europe, built together with all stakeholders
+ EUROPEAN

SPACE TECHNOLOGY
MASTER PLAN

20 R > First ESA-EC joint edition

L A

. ‘i—f‘r -

» 1500 copies distributed

> Available on HDMS

< EUROPEAN SPACE
TECHNOLOGY MASTER PLAN
2007

TO--"EIS ] =l
| _:'F-v'- [ B> T =} 0@,5

E; o = Do
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\“!" Harmonisation Planning 2018 Q‘k ceSa
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2017 2018% 2019

Cyclel

I
Collect, comment, discuss Planning
1

Manoin IPC
apping RoadMapping Phase Conclusions

Meeting
document

1

1

i _ ESA internal Industry THAG

i consultation Consultation ] Meeting CYC|e 1
6-8 Feb 19-20 April May - June 1J1-13 Sept

De-orbiting Technologies
Frequency and Time G&D (Space & Ground)
Photonics

Position Sensors

RF & Optical metrology

Cycle 2

2018 Cycles

IPC

AEREIY) RoadMapping Phase Conclusions

Meeting

i ESA internal Industry THAG d ocu ment
gg:;"r";asl Propulsion - Components consultation | Consultation Meeting Cycle 2
Deployable Booms & Inflatable Structhres 10-12 Apr 21 June Sept - Oct 4-6 Dec

Life Support Technologies

System Modelling and Simulation tOOlS
I
|

November 2018 IPC :
 February 2019 IPC
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SMEA4Space participation to Harmonisation in 2018 Qk ceSa

poT  [NST

Example: Number of FTGD - 30

experts (from SMEs)
involved by SME4Space PHOT g
I 35

on different topics PS
L ER

RFOM
s

DOT - De-orbiting Technologies

FTGD - Frequency and Time G&D (Space & Ground) COAT 27
PHOT - Photonics

PS- Position Sensors

DBIS - Deployable Booms & Inflatable Structures - 36
LST - Life Support Technologies

SMST - System Modelling and Simulation tools LST - 20

RFOM - RF & Optical metrology
ESA UNCLASSIFIED - For Official Use ]

CHPC - Chemical Propulsion - Components
COAT - Coatings D B I
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St isation Topi {zesa
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=": List of 2019 Harmonisation Topics N\
AN
Title Acronyms CcD
Chemical Propulsion - Micropropulsion CHPM CDo7y
Composite Materials M CDo2
1% Cycle
Cryogenics ad Focal Plane Cooling CRYO CDo2, CDos
Electrochemical Energy Storage ECES CDog
Power Management and Distribution PMD CDog
Title Acronyms CcD
Big Data from Space BD CDo3, CDo8, CDog
Fluid mechanics and Aerothermodynamic Tools ATD CDo7y
2" cycle On-Board Radio Navigation Receivers OBRNR CDo3
Technologies for Optical Passive Instruments - Mirrors TOPI-M CDos
Technologies for Optical Passive Instruments - Stable and Lightweight TOPISLS CDos, CDo2
Structures
ESA UNCLASSIFIED - For Official Use TEC-H | ESTEC | 12/09/2018 | Slide 20
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A\l Benefits for SMEs in participating to the @gesa
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7% Harmonisation N\

- Influence the setting of priorities for technology
innovations and future Space R&D developments

« Obtain broad awareness on ESA and European
activities on your technology topics of interest

« Gain exposure within the community

« Get an opportunity for establishing partnerships
with other European players

« Have the opportunity to meet and engage with ESA
experts on the different specific topics
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=*. Conclusions
/N

« The Harmonisation of the European Space
Technology R&D activities coordinates among all
actors of European space sector to establish a
strong technology base as a key to the worldwide
competitiveness of European Industry and to the
success of future space missions.

« SME4SPACE is the main channel for SME
participation in the Harmonisation process.

« SME4SPACE has a mailing list, where each expert

can subscribe to the Harmo topics of their interest -
h ://wWww.sme4 . harmo-ml
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https://www.sme4space.org/harmo-ml/

ANY QUESTIONS?

harmo@esa.int






