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ECODESIGNIN EARLY PHASES OF
SPACE TRANSPORTATION
SYSTEMS

LESSONS LEARNED FROM EVASION
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CONTEXT OF THE STUDY

2024 - Creation of an Ecodesign
Roadmap for Space Transportation
Systems at CNES

4 PILLARS

[ Method ] [ Tools ]

[ Database ] [ Training ]

Method = Need to test the ecodesign
method on pilot studies to adapt itto
space transportation projects

\ 4

ldentification of EVASION as a pilot
study to test the ecodesign method in
early phases

EXN
REPUBLIQUE L )
FRANCAISE

Literté
e cnes
Fraternité



CONTEXT OF THE STUDY

2024 - Creation of an Ecodesign
Roadmap for Space Transportation
Systems at CNES

4 PILLARS

[ Method ] [ Tools ]

[ Database ] [ Training ]

Method = Need to test the ecodesign
method on pilot studies to adapt itto
space transportation projects

\ 4

ldentification of EVASION as a pilot
study to test the ecodesign method in
early phases

EVASION = European Vehicle for Autonomous Service In Orbit and Navigation
+ 18-month internal CNES 0/A phase project
¢ Cargo vehicle operating in LEO, capable of returning to Earth

¢ Abitrary choice of a capsule configuration

Reference mission

Capsule
%%% Target: ISS
M ‘ Capacity: 2t
ﬁ Launcher: A62
Service
module
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ECODESIGN METHODOLOGY - BEARRIERS

Step 1 .Step 2 Step 3 Step 4 Step 5.
. . Environmental P - . Comparative
Strategic analysis, Identification of Decision-making .
. ; assessment of a . . environmental
project scoping ecodesign levers and redesign

reference situation assessment
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ECODESIGN METHODOLOGY - BEARRIERS

Step 1
Strategic analysis,
project scoping

.Step 2 Step 3 Step 4 Step 5. Step 6
Environmental P - . Comparative "
Identification of Decision-making . Communication,
assessment of a . . environmental : .
ecodesign levers and redesign information

reference situation assessment

— G How to identify ecodesign levers? (no baseline)

— G Which tool to use? (simplified LCA is not possible at this stage)

— G How to set environmental goals for the project?
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ENVIRONMENTAL HOTSPOTS OF EVASION

Arbre de procédés

Simplified Life Cycle Assessment eroset © Prot e tounimae ] Pracicl < Tanapet € Tranaprt o prot e foumisms () ot

Tool: Sapiologie | Databases: Ecolnvent + ESA LCA Database

— 100 % +

Examplefora VIT ‘o 2
Goal: Evaluate the environmental hotspots of the EVASION cargo and e "o
identify ecodesign levers . o o
[h—'f;::j?}:-:jr DEC.':'_:A Soudure Cadre VTT mountain
|_| Functional unit: N reference missions (Y flights per capsule <> each e e 8o
— ' capsulereused Y-1times) L~ B mme————
l::o::? As 9 Roue 2
@ Scope: Cradle-to-Grave -
[ﬂ] I N
X1 X[y|capsue x N x N x N x N XN*[—]
x N service module Y
[ Design H Manufacturing H AIT H Distribution H Launch campaign H Flight H Reuse / End of life ]
o . M. Raw materials 2 Tests (clean room + Transport of the — . Propellants Capsule to be reused:
Ei Office work 5% cxtraction E@\thermalvacuum) x cargo (to Kourou) ¢ Cleanroom = proguction
Raw materials ? Recovery
[ | Propellants
?f Travels o transport 'a-—B traniport
S Manufacturi @ Reconditioning
L Manufacturing
hhi

processes
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ENVIRONMENTAL HOTSPOTS OF EVASION

100%

BO%

60%

40%

2056

Y36

Climate change Mineral & Metal Fossil Acidification Single score
resources resources

@ Reuse/Reconditioning @Manufacturing CJAIT @@ Design [ Distribution @B Flight @ Launch campaign

Interpretation

Main environmental impact indicators:
Climate change, Mineral & Metal
resources, Fossil resources, Acidification
(~709/0 of the single score)

Main contributing life cycle phases:
Reuse/Reconditioning, Manufacturing,
AIT (~949/0 of the single score)

¥

Reuse/Reconditioning = Mainly due to
the recovery boat fuel consumption

Manufacturing = Mainly due to the solar
panels of the service module

AIT = Mainly due to the clean room use
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ENVIRONMENTAL HOTSPOTS OF EVASION

BO%

60%

40%

2056

Y36

Climate change Mineral & Metal Fossil Acidification Single score
resources resources

@ Reuse/Reconditioning @Manufacturing CJAIT @@ Design [ Distribution @B Flight @ Launch campaign

-> Ecodesign levers = Use of an electric boat, Reduction of the test phase,
Replacement of 7075 aluminium by a less impactant material, Use of recycled
aluminium, ecodesign of the solar panels, ..

Interpretation

Main environmental impact indicators:
Climate change, Mineral & Metal
resources, Fossil resources, Acidification
(~709/0 of the single score)

Main contributing life cycle phases:
Reuse/Reconditioning, Manufacturing,
AIT (~949/0 of the single score)

¥

Reuse/Reconditioning = Mainly due to
the recovery boat fuel consumption

Manufacturing = Mainly due to the solar
panels of the service module

AIT = Mainly due to the clean room use

EXN
REPUBLIQUE L )
FRANCAISE

Literté
Zyic cnes
Fraternité



LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 3 Step 4 Step 5

Step 1 Step 2 . e L . Step 6
Strategic analysis Definition of a Envnronment?I |dentification of Comparative Communication
. o - . - assessment of a - ecodesign levers - environmental - . . !
project scoping Laeeine reference situation and redesign assessment jgicipaion
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 3 Step 4 Step 5

Step 1 Step 2 . e L . Step 6
Strategic analysis Definition of a Envnronment?I |dentification of Comparative Communication
. o - . - assessment of a - ecodesign levers - environmental - . . !
project scoping Laeeine reference situation and redesign assessment jgicipaion

!

Identification of the goals,
regulations and standards
(european, national, CNES)

that apply to the project

&

Some goals (carbon footprint,
water consumption..)

Standards (PEFCR, ESA
guidelines..)

8

Other goals (on the other
indicators) + How to convert
them into project goals

G Areas for improvement ﬁ Work in progress G Existing solutions
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 3 Step 4 Step 5

. PN . ep 6
Strat e 1aI sis Defif\titeignzof a Environmental |dentification of Comparative Com:\tur?ication
[3 _eg'tc anaysls, hasalins ny assessment of a ny ecodesign levers ny environmental L 4 information
RIRISE SeeR2 reference situation and redesign assessment

! !

Identification of the goals, 2 possibilities:
regulations and standards . o
(european, national, CNES) Case n”1: A similar product
that app|y to the project exist and its environmental
impacts are known
G —> It becomes our baseline
Some goals (carbonfootprint,  Case n°2: A similar product
water consumption..) exists but its environmental
Standards (PEFCR, ESA impacts are unknown
guidelines..) - Anassessment of the
similar product should be
a done (to have a baseline)
Other goals (on the other
indicators) + How to convert ﬁ
them into project goals Simplified tool

Areas for improvement Work in progress Existing solutions
p g g
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 1
Strategic analysis,
project scoping

!

Identification of the goals,
regulations and standards
(european, national, CNES)

that apply to the project

&

Some goals (carbon footprint,
water consumption..)

Standards (PEFCR, ESA
guidelines..)

8

Other goals (on the other
indicators) + How to convert
them into project goals

»

Step 2
Definition of a
baseline

!

2 possibilities:

Case n°1: A similar product
exist and its environmental
impacts are known

-> It becomes our baseline

Case n°2: Asimilar product

exists but its environmental
impacts are unknown

- An assessment of the
similar product should be
done (to have a baseline)

Simplified tool

Step 3
Environmental
assessment of a
reference situation

!

Preliminary evaluation of
the environmental hotspots
of the product

Simplified tool

Step 4
Identification of
ecodesign levers

and redesign

»

Training of technical
experts

Structured
organisation for data
collection

G Areas for improvement

Step 5

Comparative
environmental

»

assessment

ﬁ Work in progress

Step 6
Communication,
information

6 Existing solutions
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 1

Strategic analysis, -

project scoping

!

Identification of the goals,
regulations and standards
(european, national, CNES)

that apply to the project

&

Some goals (carbon footprint,
water consumption..)

Standards (PEFCR, ESA
guidelines..)

8

Other goals (on the other
indicators) + How to convert
them into project goals

Step 2
Definition of a
baseline

!

2 possibilities:

Case n°1: A similar product
exist and its environmental
impacts are known

-> It becomes our baseline

Case n°2: Asimilar product

exists but its environmental
impacts are unknown

- An assessment of the
similar product should be
done (to have a baseline)

Simplified tool

Step 3
Environmental
assessment of a
reference situation

!

Preliminary evaluation of
the environmental hotspots
of the product

Simplified tool

Training of technical
experts

Structured
organisation for data
collection

Step 4
Identification of
ecodesign levers

and redesign

|

Identification of potential
improvement solutions,
based on the previous steps
and on available guidelines
or good practices

G Areas for improvement

Step 5
Comparative

environmental '

assessment

ﬁ Work in progress

Step 6

Communication,

information

G Existing solutions
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 1

Strategic analysis, '

project scoping

!

Identification of the goals,
regulations and standards
(european, national, CNES)

that apply to the project

&

Some goals (carbon footprint,
water consumption..)

Standards (PEFCR, ESA
guidelines..)

8

Other goals (on the other
indicators) + How to convert
them into project goals

Step 2
Definition of a
baseline

!

2 possibilities:

Case n°1: A similar product
exist and its environmental
impacts are known

-> [t becomes our baseline

Case n°2: Asimilar product

exists but its environmental
impacts are unknown

- An assessment of the
similar product should be
done (to have a baseline)

Simplified tool

Step 3
Environmental
assessment of a
reference situation

!

Preliminary evaluation of
the environmental hotspots

of the product

Simplified tool

l'raining of technical
experts

Structured
organisation for data
collection

Step 5
Comparative

-y environmental -y

assessment

Step 4
Identification of
ecodesign levers

and redesign

! !

Identification of potential Environmental evaluation of
improvement solutions, the redesigned product, to
based on the previous steps compare with the reference
and on available guidelines situation
or good practices

|_.CAtool (advanced or expert:
Sapiologie, SimaPro..)

a Areas for improvement ﬁ Work in progress

Step 6
Communication,
information

G Existing solutions
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 3 Step 4 Step 5

Stratesgti‘ceg:alysis Defif\titeignzof 3 Environmental Identification of Comparative Com:\tf:icsation
A -y baseline -y assessment of a -y ecodesign levers _y environmental _y information
reference situation and redesign assessment
Identification of the goals, 2 possibilities: Preliminary evaluation of Identification of potential Environmgntal evaluation of Capitalisation on.the_study
regulations and standards o the environmental hotspots improvement solutions, the redesigned product, to and communication
(european, national, CNES) Case n"1: A similar product of the product based on the previous steps ~ compare with the reference
that apply to the project existand its environmental and on available guidelines situation G
impacts are known ﬁ or good practices
_ Guidelines (ADEME’s guide to
G —> It becomes our baseline Simplified tool 6 avoid greenwashing..)
Some goals (carbon footprint,  Case n°2: A similar product Iraining of technical LCA tool (advanced or expert:
water consumption..) exists but its environmental (ix;)(zr o Sapiologie, SimaPro..)
Standards (PEFCR, ESA impacts are unknown Structured
guidelines. ) 2 Anassessment of the organisation for data
similar product should be collection
G done (to have a baseline)
Other goals (on the other
indicators) + How to convert ﬁ
them into project goals Simplified tool

Areas for improvement Work in progress Existing solutions
p g g
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LESSONS LEARNED - TOWARDS ECODESIGN IN
EARLY PHASES OF SPACE TRANSPORTATION

Step 3 Step 4 Step 5

Stratesgti‘ceg:alysis Defif\titeignzof 3 Environmental Identification of Comparative Com:\tf:icsation
A -y baseline -y assessment of a -y ecodesign levers _y environmental _y information
reference situation and redesign assessment
Identification of the goals, 2 possibilities: Preliminary evaluation of Identification of potential Environmental evaluation of Capitalisation on the study
regulations and standards o the environmental hotspots improvement solutions, the redesigned product, to and communication
(european, national, CNES) Case n”1: A similar product of the product based on the previous steps compare with the reference
that apply to the project existand its environmental and on available guidelines situation G
impacts are known ﬁ or good practices
_ Guidelines (ADEME’s guide to
G = Itbecomes our baseline Simplified tool 6 avoid greenwashing..)
Some goals (carbon footprint,  Case n°2: A similar product Iraining of technical LCA tool (advanced or expert:
water consumption..) exists but its environmental (ix;)(zr o Sapiologie, SimaPro..)
Standards (PEFCR, ESA Impacts are unknown Siructured
guidelines. ) 2 Anassessment of the organisation for data v
similar product should be collection
a done (to have a baseline) ﬁ
Other goals (on the other > Databases <
indicators) + How to convert ﬁ
them into project goals Simplified tool

Areas for improvement Work in progress Existing solutions
p g g
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