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ESA Facts and Figures

= Over 50 years of experience
= 22 Member States

= Eight sites/facilities in Europe, about 2300
staff

= 5.75 billion Euro budget (2017)

= Over 80 satellites designed, tested and
operated in flight
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Purpose of ESA Q

dzesa

“To provide for and promote, for exclusively peaceful
purposes, cooperation among European states

K&(«({( (((&L in space research and technology

i\ _ o
SN 3 and their space applications.”

\
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Article 2 of ESA
Convention

ESA UNCLASSIFIED - For Official Use

Britta Schade | ESA-TECQ-HO-011192 | ESTEC | 23/10/2018 | Slide 3
— 0] e =z ™ - ] W=

i
I
I
I
il

- Bl = IZE1SE im I Eurapean Space Agency



Member States

ESA has 22 Member States: 20 states of the European Union
(Austria, Belgium, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy,
Luxembourg, Netherlands, Poland, Portugal, Romania,
Sweden, United Kingdeom) plus Norway and Switzerland.

Six other European Union (EU) states have Cooperation
Agreements with ESA: Bulgaria, Cyprus, Latvia, Lithuania,
Malta and Slovakia. Discussions are ongoing with Croatia.

Slovenia is an Associate Member.

Canada takes part in some programmes under a long-standing
Cooperation Agreement.
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ESA Locations &“‘t eSa

Salmijaervi (Kiruna)

Moscow

Brussels

’ ESTEC (Noordwijk)

EAC (Cologne)

ECSAT (Harwell)

Washington

Maspalomas

Houston ESA HQ (Paris) ESOC (Darmstadt)

Santa Mari.a Oberpfaffenhofen

Kourou Toulouse

New Norcia

Malargiie ESAC (Madrid)

B ESA sites Cebreros ESRIN (Rome)
= Offices B ESA Ground Station + Offices
B ESA Ground Station B ESA sites + ESA Ground Station
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Activities

o
()
0

space science human spaceflight exploration

ESAis one of the few space agencies

in the world to combine responsibility Al e

In nearly all areas of space activity. earth observation space transportation navigation
* Space science is a Mandatory programme, all Member States ‘ - \
contribute to it according to GNP. All other programmes are \ / L ‘
Optional, funded ‘a la carte’ by Participating States. = -
operations technology telecommunications
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ESA Organization

Director General (DG)
Woerner, Johann-Dietrich

~N
Directorate of Earth . " .
Observation Do ateoinay Directorate of Galileo & Directorate of Science Directorate of Telecomms
b/EOP Spaceflight & Robotic Navigation-related & Integrated Applications|
Aschbacher, Josef Eplerettn, DR Activities, D/NAV Hasinger, Giinther D/TIA
Parker, David Verhoef, Paul Vaissiére, Magali
/

Directorate of Industry,

Directorate of Directorate of Space Directorate of Directorate of Internal

Operations Transportation, D/STS ) Tecf!nology, . Services, D/HIF Procure.ment & Legal
D/ops Neuenschwander, Daniel Engineering & Quality Puech, Jean Max Services, D/IPL
. D/TEC Morel de Westgaver, Eric

D ensing, Rolf

Ongaro, Franco

Technology' \
Coordination an| Infrastructure Management Technology
Coordination support Office Programme Technology
Office TEC-P Office Strategy
Acting William: TEC-I Ellanelizaty TECT _UEST
Edmund . Wehner, Joerg Becker, Udo Kircher, Eike
1 rthe____ L%
- e
1 Mechanical Department Product Assurance and Systems Department
Electrical Department EC-M Safety Department TEC-
EC-E Henriksen, Torben TEC-Q Teston, Frederic
De Gaudenzi, Riccardo Schade, Britta
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Product Assurance & Safety Department (TEC-Q)

Lead Engineer

Product Assurance
and Safety
Department
TEC-Q
Schade, Britta

Special Advisor

~N
Independent
Safety Office
TEC-QI
Rosario Nasca

Requirements,
Standards and Eng.
Knowledge Office
TEC-QR
Jegou, Roger

=
®
N
QO

TEC-Q TEC-Q
NN De Marino, Ralf
e 9
Components & (
Materials’ Physics &
Chemistry Evaluation &
Standarisation Division
TEC-QE
Nikulainen, Mikko Y,
~N
Quality, Dependability
and PA Support Division
TEC-QQ
Winzer, Lothar (acting)
J \ 5N
PA Offices in other
ESA Directorates
o S |
|
EOP PA & Safety Quality, PA & % NAV PA & OPS PA &
Office Safety Office Safety Office Safety Office SCI PA & Safety
EOP-POQ HRE-Q NAV-NQ OPS-Q Office
., Kaspers, Martin Kasper, Michael Secchi, Patrizia Mantineo, Alfio Falcolini, Massimo
m iy
i I i
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STS Quality

Mgt. Office
STS-MQ
Cros, Caroline!

TIA PA & Safety
Office
TIA_PQ
Garat, Francois
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= TEC-Q PA
ORGANIZATION

HEAD OF EARTH
OBSERVATION
PA&S OFFICE
Kaspers, Martin

AEOLUS ALTIUS

BIOMASS GLEX

EARTHCARE SEOSAT

MTG METOP

COPERNICUS
(Sentilnel 1-11)

HUMAN SPACEFLIGHT &
ROBOTIC EXPLORATION
PA&S OFFICE
Kasper, Michael

COLUMBUS OPERATION

COLUMBUS
UTILISATION

EXOMARS

LUNAR LANDER

ORION-ESM

FUTURE PROJECTS
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PRODUCT ASSURANCE & SAFETY DEPARTMENT

Schade, Britta

OPERATIONS
PA&S OFFICE
Mantineo, Alfio

HEAD OF NAVIGATION
PA&S OFFICE
Secchi, Patrizia

GROUND
GALILEO SYSTEM & SEGMENT (ESOC)
EVOLUTION PA&S
SCI/EOP MISSION
OPERATIONS
GALILEO SPACE
SEGMENT PA
SSA
PROGRAMME
GALILEO
GROUND SEGMENT &
OPERATIONS PA
EGNOS PA&S

I - - S =31l

QUALITY
MANAGERS

HEAD OF SPACE
TRANSPORTATION
PA&S, QM OFFICE
Cros, Caroline

HEAD OF SCIENCE
PA&S OFFICE
Falcolini, Massimo

COECE;:BO QRIHEE
JUICE ARIANE 5
SOLAR ORBITER VEGA
EUCLID SPACE RIDER
PLATO FLPP
sams

HEAD OF TELECOMM &
INTEGRATED APPL.
PA&S OFFICE
Garat, Francois

ALPHABUS

Extension EDRS-C

EUROSTAR

ELECTRA
al NEO

SPACEBUS

NEO QUANTUM

E-SAIL
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Product Assurance Management &\s:siesa

 TEC-Q provides functional and integrated
Product Assurance and Safety (PA&S)
support to all ESA projects.

* PA&S Managers integrated in projects report
directly to TEC-Q via Heads of PA&S Office in
the respective Programme Directorates.

* PA&S Managers coordinate all PA disciplines
with support from experts.
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PA Support to Technology Developments & eSa

* ESA manages technology programmes within
different areas of activity.

* TEC-Q assures compliance with product
assurance and safety requirements throughout the
technology development lifecycle.

* PA&S support ensures the timely qualification of
technology through the traceability and control of
parts, materials and processes.

* It prepares future Equipment Qualification Status
Review (EQSR) to provide relevant quality
information, and planning acceptance of high-TRL
products.
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Presenter
Presentation Notes
Background Picture: Artist's view of the IXV awaiting recovery after a safe splashdown in the Pacific Ocean.
The Intermediate eXperimental Vehicle (IXV) project objectives tackle the basic European needs for reentry from LEO, consolidating the knowledge necessary for the development of any future European reentry system while allowing risk limitation.
It will be launched by ESA in 2014 on Vega, Europe’s new small launcher, into a suborbital path, from Europe’s Spaceport in French Guiana. It will reenter the atmosphere as if from a low-orbit mission, testing new European reentry technologies during its hypersonic and supersonic flight phases.
IXV will be injected into a suborbital path by a Vega rocket launched from Europe’s Spaceport in French Guiana in autumn 2014. IXV will separate from Vega at an altitude of 320 km. It will attain an altitude of around 450 km, allowing it to reach a speed of 7.5 km/s when reentering the atmosphere at an altitude of 120 km – fully representative of any return mission from low orbit. It will collect a large amount of data during its hypersonic and supersonic flight, while being controlled by thrusters and aerodynamic flaps.
The craft will then deploy a parachute to slow its descent for a safe splashdown in the Pacific Ocean to await recovery and analysis.
The complete mission will last for approximately 1 hour and 40 minutes.

Speaker Notes
The technology development projects, being so numerous, are have fewer resources available and much smaller staff. The challenge is to be smart in setting the requirements and managing with shared resources. 

The approach that is being introduced to some of these projects in the GSTP line, for example, is to try to streamline the process of requirements tailoring and PA management. Using a PA focal point, supported by technology experts for quality (e.g. RAMS, EEE, materials, software) the most critical milestones are covered.

As this new approach is expanded, return of experience will also help in establishing more consistent methods and fuller verification of requirements. Quality has costs, but the best practices that we have learned from large projects can also be a tremendous help to avoid mistakes and improve confidence. This will protect our investments and improve the transition of technology to flight products. This also has a beneficial effect on the supporting industries. 







Test Facilities \&\%esa

* Qualification of space materials, components and
processes

» Failure analysis destructive and non-destructive
» Test chambers temperature, vacuum, radiation

* Analytical tools x-ray tomography, scanning electron
microscopes, atomic force microscopes, gas
chromatographs, mass spectrometers...)
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REACH Office {-esa
Registration, Evaluation, Authorization and Restriction of Chemicals (REACH):

» About 8-9% of space used materials and processes are currently affected by
obsolescence risk in mid-term.

* REACH Office established in TEC-Q to support ESA projects in managing
obsolescence risks and to cooperate with (inter)national partners and regulatory
bodies. Its priority actions include:

o Exemption from REACH authorization the use of hydrazine
0 Supply chain sustainability for chromate conversion coatings
o0 Awareness and networking towards European industry

0 Support to industry and ESA projects for regulatory compliance
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Planetary Protection

ESA UNCLASSIFIED - For Official Use

{zesa

The Independent Safety Office generates requirements/
standards and maintains the ESA Policy on Planetary
Protection.

It delivers technical support to ESA projects on matters
of planetary protection, and approves the planetary
protection categorization and requirements for ESA
projects.

The Office is certifying the compliance of projects with
the planetary protection requirements.
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Independent Safety Office

Human Spaceflight Safety
* NASA has the responsibility for the ISS Integrated Safety.

* ESA’s Independent Safety Office is the NASA ISS delegated authority in
Europe for ISS Safety Review and certification for ISS payloads, Columbus
Subsystems and operations.

» The Office operates the ISS ESA Safety Review Panel composed by safety
engineers and technical disciplines experts.

Space Debris Mitigation

* The Office is generating requirements/standards and maintenance of the ESA
Policy on Space Debris Mitigation in cooperation with the ESA Directorate of
Operations.

 Itis the ESA Technical Authority for the assessment of ESA Space Missions
compliance to the ESA Space Debris Mitigation Requirements, and approves
Space Debris Mitigation Plans and Reports.
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/Em? European Cooperation for Space Standardisation & cSa

* ESA projects apply ECSS standards, which are developed
in cooperation with European industry and national space
agencies.

* Project managers are responsible for tailoring ECSS
standards. TEC-Q approves the tailoring of Quality
standards.

* ESA controls activities, supports the standardization
boards and provides the ECSS secretariat.

e Currently published 130 standards and 32 handbooks.
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E§CC European Space Components Coordination

p

* European Space Components Coordination (ESCC) is operated by
ESA and National Space Agencies under Executive Implementation
Agreements.

* One of the main purposes is to ensure the availability of EEE space
components under the qualification authority of ESA.

* ESA is responsible for the ESCC Secretariat and ESCC Executive
Secretariat

* The ESCC Secretariat publishes updates of the Qualified Parts List
(QPL), Qualified Manufacturer List (QML), and the European Preferred
Parts List (EPPL) frequently.

* ESA is the administrator of the Specification System and the European
Space Component Information Exchange System (http://escies.org)
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ESA’s Industrial Policy Q‘k eSa

é ; About 85% of ESA’s budget is spent on contracts
- with European industry.

ESA’s industrial policy:

- Ensures that Member States get a fair return on their
investment.

- Improves competitiveness of European industry.
- Maintains and develops space technology.

- Exploits the advantages of free competitive bidding,
except where incompatible with objectives of the
industrial policy.

ESA UNCLASSIFIED - For Official Use Britta Schade | ESA-TECQ-HO-011192 | ESTEC | 23/10/2018 | Slide 18

— 0l b =™ = := "Il o - == B3Il T = g I+l European Space Agency



Main External Risks to the ESA Supply Chain &&Eesa

: SATELLITE LAUNCHER  Dependency of “geo-return policies” may lead to
' T ‘ the selection of low maturity suppliers.

SUB SUB

SYSTEMS SYSTEMS :
PRIME PRIME § = * Suppliers may fail to acquire or sustain technical
‘ SPACE AGENCIES capabilities (e.g. expertise, facilities).

UPSTREAM

i LAUNCH 3 Supports INVESTORS R I ) ) I I . . t

! : 4 ellance on singie source su lers Impacts
: SERVICES j R g pp p

N SEGMENT

sustainability of European space industry.
REGULATORS

* Lack of visibility of the whole supply chain and
{ OPERATORS related problems.

TERMINALS . . .
* Increased supply chain globalization and

complexity, with further international constraints

s

3 (e.g. ITAR/EAR, EU regulations).

P € z 9 . .

'3 7 & | - canadi * Corporate risks of the supplier can lead to

- == rmage source: Lanadian reduced strategic interest (less investment),

: g Space Agency (2015) & b t/tak £ 3rd t li

S /" Euroconsult (2015) uyout/takeover from a party supplier, or
R e AR AR financial difficulties/bankruptcy.
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Existing Supply Chain Risk Mitigation

All ESA PA Managers help to reduce and control the quality risks in their

individual project supply chain. Some cross-cutting PA initiatives managed by
TEC-Q include:

¢ Capability Assessments:
«  Software capability assessment
»  Verification Schemes:
*  PA/QA Audits on request of ESA programmes
e 3" party certifications: e.g. EN9100, 1ISO9001, NADCAP
* Quality and Safety Assurance: e.g. Test Centre Certification

* Materials and processes: e.g. qualification of Printed Circuit
Boards, Surface Mount Technology Verification

 Accreditation:
* ESA Approval of Skills Training Schools
e Lab accreditations to ISO/IEC 17025
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Presentation Notes
SPiCE for Space (S4S) and Standard CMMI Appraisal Method for Process Improvement (SCAMPI).
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Main Internal Risks to the ESA Supply Chain

e Limited resources for the effective control of the ESA
supply chain across all programmes/projects.

e Internal communication of supplier performance data
across ESA Directorates has room for improvement.

e ESA Product Assurance data systems are not
interconnected (often Project restricted) and do not
follow an integrated workflow.

* Lacking a systematic approach to supplier
evaluation and control based on established criteria.

ESA UNCLASSIFIED - For Official Use Britta Schade | ESA-TECQ-HO-011192 | ESTEC | 23/10/2018 | Slide 21

— 0l b =™ ] := "Il D 1 mm Il = i= K1 2 im I+l European Space Agency



| \\\\\\k

New Approach to Supply Chain Risk Management ‘\ €Sd

Objective: Improve cost-efficiency in supplier management
processes across the Agency.

Concept: Optimise processes risk-based approach, taking into
account heritage.

« Streamline project specific PA&S monitoring for suppliers with
demonstrated high capability

e Support suppliers achieve high capability with improvement
plans

Approach: Establish a program to assess and monitor supplier
capability to provide products and services in line with ESA
requirements.

e Supported by prime suppliers.
 ESA internally agreed and coordinated
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The 4 pillars of the New Supply Chain Risk
Management Approach

The proposed new risk-based approach supports the successful supply
chain integration, viewing the supply chain not as a fragmented entity
but as a coordinated effort across ESA.

®
(0]
Q
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Benefits of the New Approach

* Optimize the use of Agency resources
* Reduce monitoring (burden) on top performers

« Support insufficient maturity suppliers (improvement
plans), leading to improved supplier performance

* Increase supplier capabilities and competitiveness

« Strengthen the integration, transparency and coordination
across the supply chain

« Maintain and improve compliance with Agency
requirements
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