2024 ESA Clean s'péce Days’:

Epr0|tat|on of Data Avallablllty to Perform Slmpllfled Life Cycle
Assessment (LCA)

M. Glullam

Date : 09/10/2024 PROPRIETARY INFORMATION

) Thdumet not to be reproduced, modified, adapted, published, tra Itd ymt ial for |nwho|e Th I A'
/111 Ref. : N/A o e 7o any third pa nywnh it the prior whitten pormission of Thales Alon Sp THALES ALENIA SPACE LIMITED DISTRIBUTION ales, Enla
Rif. Modulo : 83230347-DOC-TAS-IT-008 & 2054 Thales Alen ia Space Al right re:

B




Index

LCI Challenges o 4 Suggestions & Way Forward

LCI approach at TAS 9 Conclusions

LCI Simplification Methodologies

PROPRIETARY INFORMATION

This document is o be reproduced, modified pted, publis lated in any material form in whole 1
e L e s itten pe . i THALES ALENIA SPACE LIMITED DISTRIBUTION I "IalesAlEﬂ]a
347-DOC-TAS-IT-008 € Vep——




Life Cycle Assessment / Methodology

S SimaPro : worldwide LCA software

Modeling
Goal and scope And calculation of environmental impacts by
definition means of SimaPro software

o e e > ()

LCI Data collection
(= flow inventory)

Product BOM:
+ Components
* Materials, process, finishes
* Mass

Interpretation

/\ 100%
75%
50%
25%
0%

Climate change Acidification Particulate matter Ecotoxicity Mineral ressource
depletion

Packaging BOM

(prlmary secondary and tertiary) :
+ Components

« Materials, process, finishes

* Mass

ing p and
« Energy or (device’s power * duration)
« Country
+ Consumables & spare parts

Transports:
* Mode of transportation (Truck, boat, plane)

[
« Distance . . . aevel
+ Occupancy rate 7 mRaw materials mTransportation ®End of life = Vo A)
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l Life Cycle Assessment / Introduction & Approach

(J

O MULTI-STEPS © SYSTEMIC

All stages of the life cycle are Everything related to the product is taken
taken into account into account: the product, packaging,
I I I associated and ancillary products, etc.

® MULTI-INDICATORS

All significant environmental impacts
generated by the product are
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l Life Cycle Assessment / Introduction & Approach

J O MULTI-STEPS

The "product" approach takes into account all stages of the life cycle

Definition of life cycle (so 14040:2006)
"Consecutive and linked phases of a product system, from the acquisition of raw materials or
the generation of natural resources to the final disposal”

Landfill
Energy recovery .: Material O Utp Ut

. : recovery

RAW MATERIALS

' W

a
... ) &

|

END OF LIFE

USE DISTRIBUTION
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LCA Activities / Challenges

As Prime Contractor &

= performing a comprehensive Life Cycle Assessment (LCA) as early as possible during Projects’
evolution is nowadays crucial for minimizing environmental impact and to define Ecodesign strategies.

= obtaining the necessary input data for the Life Cycle Inventory (LCI) can be challenging due to delays

or lack of feedback from the supply chain and subcontractors.
= complex supply chains and subcontractor dependencies can lead to delays or incomplete data
= Poor and immature Design and Configuration at early stages leads to high level of uncertainties

= Thales Alenia Space ensures the efficient gathering and validation of LCI data by leveraging existing data packages
and collaborating closely with subcontractors through dedicated workshops
=  Custom tailored LCI data Collection Questionnaire is available at TAS-I although:
=  Filling out the Input Data Collection Questionnaire requires time and effort not compatible with LCA
performed in Early Project phases
= Several sections of the LCI Data Collection Questionnaire must be necessarily skipped for 15t LCA
iteration

Date : 09/10/2024 PROPRIETARY INFORMATION

3
. This document is not to be reproduced, modified, adapted, published, translated in any material form in whole Th | SA' H
/// 6 Ref. : N/A or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space. THALES ALENIA SPACE LIMITED DISTRIBUTION 'a E en'a
S OICE

Rif. Modulo : 83230347-DOC-TAS-IT-008 © 2024 Thales Alenia Space All right reserved P e




LCl / Methodology

Data
Collectiont > 6
E— 1
Design
Documentation

LCI Questionnaire

PA Doumentation
LCI (Materials and

Datasets ="' LCl Data processes)

Collection a

Transportation
Data

o MGMT data
AlT Flowdata | (manhours, costs)

Date : 09/10/2024 PROPRIETARY INFORMATION J‘
. This document is not to be reproduced, modified, adapted, published, translated in any material form in whole Th IESA' 1
/// 7 Ref. : N/A or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space. THALES ALENIA SPACE LIMITED DISTRIBUTION a er“a
P r— Ir_,'l(] {e

Rif. Modulo : 83230347-DOC-TAS-IT-008 © 2024 Thales Alenia Space All right reserved



Space System Engineering- Project Life Cycle @ TAS

Project Phases &
Reviews affected by
LCI Data Collection
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Phase E

Utilisation

Intemmal + +

contractual |

Phase F

Phase O/A Phase B Phase C Phase D
Mission Prelimlnary Detailled Qualification
Definition and Producuon
b |
| | PDR CDR
= Intemnal + Intemal +
2 contractual . cunlractua] .
| Intemal +
™ cnntractuat
| |
|
| |
|
| |
|
u A 4
L Mission Funcionnal Development Desgn Product
B 777" Objective Corfiguration  ~ Configuraion o Corfigueion :
] Baseline Baseline Basdline g Bascine
: n
- Higher level, dBaling with the Customer: Separated Inter-nal and Contractual reviews for
PDR, CDR, PSM and FRR PDR and CDR at other levels: Only Contractual Reviews EQSR:
.lslIlIllllllllllll%ﬂdmmOﬁeSAB‘C
Intesnal Review Without stars : all types of products
. Revi * : End-Product
- > == : Satellite
- 2 Separated reviews: Peer Reviews shall be applied for all types of products, when criteria are satisfied

1 Infemnal + 1 Contractual

MDR Mission Definition Review

PRR Preliminary Requirements Review
SRR System Requirements Review
PDR Preliminary Design Review

CDR Critical Design Review
OCR Operations Concept Review

OVR Operations Validation Review
MVR Maintenance Validation Review FAR Flight Acceptance Review
MPR Maintenance Planning Review SAR System Acceptance Review

AIVRR AV Readiness Review ORR Operations Readiness Review

LRR Launch Readiness Review

MRR Maintenance Readiness Review CRB Commissioning Review Board

ELR End of Life Review
MCR Mission Completion Review
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Space System Engineering- Generic V- Cycle approach

Project Phases &
Reviews affected by
LCI Data Collection
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MDR Mission Definition Review

PRR Preliminary Requirements Review
SRR System Requirements Review
PDR Preliminary Design Review

CDR Critical Design Review

OCR Operations Concept Review
MPR Maintenance Planning Review SAR System Acceptance Review
AIVRR AlV Readiness Review ORR Operations Readiness Review

OVR Operations Validation Review

PROPRIETARY INFORMATION

Pre-Phase A Phase A Phase B Phase C1 Phase C2 Phase D Phase E1 Phase E2 Phase F
Concept Feasibility Architectural Detail Design & Impl tation/ | A bly & Test Commis- 2 Decommis-
Definition Assessment Design Qualification procurement + Ops Validation sioning Operations sioning
IIIIIIIIIIIIIIIIIIIII.
|
Opera- = u
tions u ' V = v v
- ! [ | CR OVR ‘
i |
Mainte- u -
nance : n
- : PR
Mission : - A A
= MDR : ELR  MCR
|
System - | u v
. 1
Segment [ A
= |
|
A .
Sub- B Technology readiness &84 Pre-Developmen 5
= e,
system Assessment Qualification -

MRR Maintenance Readiness Review CRB Commissioning Review Board

MVR Maintenance Validation Review FAR Flight Acceptance Review

LRR Launch Readiness Review

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole
or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space.

THALES ALENIA SPACE LIMITED DISTRIBUTION

© 2024 Thales Alenia Space All right reserved

ELR End of Life Review
MCR Mission Completion Review

ThalesAleni;

s S



Space System Engineering- V- Cycle @ TAS

Project Phases &
Reviews affected by
LCI Data Collection
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Space System Engineering- Customer/Suppliers Reviews Life Cycle

Project Initiator System Operator

MDR : J} CRR

Top Level Cuétomer

PRR/SRR/PDR Y - /) CDR/QRIAR
15t Level Supplier
= Leve@stomer

Project Phases &

|

Reviews affected by PDR - /A CDR/QR/AR

LCI Data Collection . 2 L evel Supplier
2" Level Customer =
PDR - //* CDR/QR/AR
N Level Supplier
N® Level Customer :
POR Y = /A CDR/QR/AR

Lowest level Supplier
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12

LCA / Life Cycle Inventory — LCI Data Collection

Activities / Contributions

Production /| Assembly / Storage
Satellite Elements Production
G5E Production
Satellite Assembly
Satellite Storage
Bake-out/ Testing
Elements Bake-out
Elements and Satellite Testing
Office Work | Travels
Office Work
Travels
New Infrastructures (m far [ ition)

New Infrastructures Construction and Dismantling Instrument

New Infrastructures Equipment Manufacturing and Disposal

Models / Items

sm

<\

LU N N NN

Launch Campaign

Satellite
Satellite Integration
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LCI Data Collection — Primary Source of input @ Prime Level AR

Visualization Collection | Leam | Help | Publications | E-mail Page | Hot Links | Windchill PDM |

]
ThalesAlenia

Home [CADMand Engineering| £

D\.ewiewl Assignments Updates Checked-Out Work Notebook Subscriptions Utilities

d Documents  Changes Parts Tools Goto Databases Quality Help

Search Options
Program: | ROSEL v

O —
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List of Docume

Number | Type| ¢

No Items to Displ

Overview | Assignments | Up

Powered by Wind chill® About Windi
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Contract (CO)

Contract Change Nofice (OCN)
Contract Change Request (CR)
Criical ltems List (Cl)

Data Package (Including End ltem Data Package) (DP)

Database (DB)
Delivery Note (DN)

Design Document (DD)

Design Specification (CS)
Document Change Notice (DCN)
Draw ing (DR)

Header (HOR)
Interface Control Document (ICD)
Interface Requirement Document (IRD)
Letter (LE)

Organization: | Thales Alenia Space Ralia (TAI) v v
Typology: NCR (NCR)
. Analysis (AN) ~N Offer - Tender - Proposal (OF)
Only Last Versions: | gaci.up S oplical on Optica Disck (CD-DVD) (BO) Part Approval Document (PAD) (PAD)
Budget (BG) PL (PL)
Cerfificate of Conformance (CE) Plan (PLN)
‘Configuration Status List (CS) [~ Procedure (FR)

Procedure - Ins pection (IPR)
Procedure - Installaion-Assembly (IAP)
Procedure - Manufacturing (MPR)
ﬂ Product Tree (PT)
Proposal (PRO)
Purchase Order (PO)
Report (RF}
Request for Approval (RFA)
Request for Deviation (RFD)
4 Request for Waiver (RFW)
10NS  Requirement Specification (RS)

Specfica di Progetto (Draw ing) (SOP)
- All F standara (sT)

Statement of Work (SOW)

Support Specification (SS)

List (L)) Technical Note (TN)
Log Book (LB) Telefax (FX)
Manual-User Manual (UN) Test Procedure (TP)
Matrde (MX) Test Report (TR)
Memorandum (MO) v Test Specification (T3)
L Minute of Meeting (MN) Veriication Control Doc

reserved

Verification Confrol Document (VCD)
Work Breakdow n Structure (WBS)
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LCI Data Collection through available Docs @ Prime Level
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PA Plan /
Pa
Implementatio

OBS /WBS

AIT Plan, AIT
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Test Matrix HARDWARE
MATRIX /
PRODUCT TREE

Design
Report

Mass
Budget
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LCA/ LCI Data Coll

Data Type
For all model types (i.e. EM, STM, QM, PFM, FM...) manufactured
‘the Program,

Bake-out / Testing

Elements Bake-out
Bake-out

.. for "
PDR preparation

Data Source Source Owner
Itakc text: Instantiated data
Mission” Program...

CDR preparation

(Availability | Existence [Maturity |Availability / Existence |Maturity

Data Collection Method

ection — Tools: LCI Data Sources

Comments / Remarks

ut
Bake-out Facilily Energy Consumption
Elements and Satellite Testing

Acoustics Testing

Duration

Tost Type (Acceptance | Proolignt

Tost o o0

Thermal Vacuum Testing

Test Type (Acceptance | Prolofignt / Qualfication) => Duration

Test Facilly Energy Consumption

Test Facilly Nirogen Consumption

Vibrations Testing

Teost Type (Acceptance | Protoight Guration
Tost 5 Virations
Tost o Vibrations
Functional Testing
Test Duration

Element/ Sateiite Energy Consumption

‘GSE Energy Consumpiion

Test Facilty FVAC Pover Consumption
Office Work / Travels

Office Work
System Integrator Collaborators

*On site working” Workload (per site)

“Home working” Workload (par couniry)

‘Suppliers Collaborators.

"On site working” Workload (per sTe)

“Fome working’ Workload (per country)

Travels
System Integrator Collaborators

Plane Travels Distances

Fiight Types (national infemaiional, ntercontinental)

Suppliers Collaborators

Plane Travels Distances

Fiight Types (national, intemational,

New Infrastructures (n

New Infrastructures Constructi
System Integrator

‘Building Type

Suppliers

Buidng Type

Building Surace

New Infrastructures Equipment Manufacturing and Disposal

System Integrator

Dedicaled industrial Equipment Characteristics (iype. quanily ..

Dedicated Ofice Equipment (PCs ] characierstics (iype, quantiy )

Suppliers
Launch Campaign

Satellite Integration
Transportation

Integration Activities
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LCI Data Collection: LCI Data Sources Evolution

Data Type

Production / Assembly / Storage

Satellite Elements Production

LCI Data Collection Status

for "ESA Mission" Program

PDR preparation

Availability / Existence
. |

S$S / Equipment
SS / Equipment Composition (Component Material and Manufacturing Process)
S5/ Equipment Mass
5S / Equipment Quantity
S5/ Equipment Production and Testing Location (Country | City) \vailable
5SS/ Equipment CRM (Critical Raw Material) Information | Available
S5/ Equipment REACH Information Available
S5/ Equipment Conflict Minerals Information | Available
Propellant
Propellant Composition and Production Process | Available
Propeliant Mass Available May evolve Available
Propeliant Production Location (Country | City) Available ~Availabie
Instrument
Instrument Composition (Material) | Available May evolve Available
Instrument Mass Available May evolve Available
Instrument Production Location (Country | City) | Available Available
Instrument CRM (Critical Raw Material) Information Existing May evolve Existing
Instrument REACH Information Existing May evolve Available
Instrument Conflict Minerals Information Existing May evolve Existing
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Data Source

Document DML, DPL

Document Satellite mass budget

Document Statement of work

Document Project management plan

S| Document Declared materials list

Document/Database |Declared materials list

Document Declared materials list

Document DML, DPL

Satellite mass budget

Document Project management plan

Document Declared materials list

evolve Document Mass budget

Document Project management plan

Document Declared materials list

Document/Database |Declared materials list

Document Declared materials list
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LCI Data Collection: LCI Data Sources Evolution

Data Type

Production / Assembly / Storage
GSE Production

LCI Data Collection Status

for "ESA Mission" Program

PDR preparation
. |Avallability / Existence | Maturity

Data Source

Document

DML, DPL

" |Document Mass budget (TBC)

Document Statement of work

GSE
GSE Composition (Component Material and Manufacturing Process) Existing [ evolve R
GSE Mass Existing Maye\mm -
GSE Quantity May evolve i
GSE Production and Testing Location (Country | City) May evolve m

GSE CRM (Critical Raw Material) Information

Document Project management plan

Non-existing | Existing

(GSE REACH Information

Document Declared materials list (TBC)

Existing

GSE Conflict Minerals Information

Satellite Assembly
Satellite Elements Transportation

Document/Database |Declared materials list (TBC)

Non-existing

Existing

‘| Document Declared materials list (TBC)

S5/ Equipment Transportation Description (Mean | Distance)

Document Project management plan TBC

Propellant Transportation Description (Mean | Distance) Existing Document Project management plan TBC

Instrument Transportation Description (Mean | Distance) | Available i Document Project management plan TBC
GSE Transportation

GSE Transportation Description (Mean | Distance) Existing Mayml\te May evoive Document Project management plan TBC
Assembly

Satellite Assembly and Testing Location (Country | City) |Available Document Project management plan TBC

Assembly Facility HYAC Power Consumption Existing Document/Database | Specific technical documentation TBC

Assembly Duration Existing Document Satellite AIT Plan/ GSE Development Plan

Satellite Storage

Storage

Storage Location (Country | City)

Storage Facility HYAC Power Consumption

Document Satellite AIT Plan

Storage Conditions and Duration

Non-existing
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LCI Data Collection: LCI Data Sources Evolution

Data Type

Bake-out / Testing

Elements Bake-out

LCI Data Collection Status

for "ESA Mission" Program

PDR prepara

- AvallabllityIExtstanm =

Data Source

Bake-out

Bake-out Facilty Energy Consumpton ~~~~ |Exsing = |Mayevove  |Avalable = [Mayevole Document/Database | Specific technical documentation TBC

Elements and Satellite Testing

Acoustics Testing

Test Type (Acceptance / Protoflight / Qualification) == Duration Existng ~ |Mayevove  |[Availabe = = | Document Satellite AIT Plan

Test Facility Energy Consumption Existing May evolve Document/Database |Specific technical documentation TBC
Thermal Vacuum Testing

Test Type (Acceptance / Protoflight / Qualification) == Duration Existing May evolve ?Ej% May evolve Document Sateliite AIT Plan

Test Facility Energy Consumption Existing May evolve ;faﬁw """""" May evolve  |Document/Database |Specific technical documentation TBC

Test Facility Nitrogen Consumption Existing May evolve Available May evolve Document/Database | Specific technical documentation TBC
Vibrations Testing

Test Type (Acceptance / Protoflight / Qualification) == Duration Existing May evolve Available May evolve Document Satellite AIT Plan

Test Facility Energy Consumption for Random Vibrations Existing May evolve Avmhbla May evolve Document/Database |Specific technical documentation TBC

Test Facility Energy Consumption for Sine Vibrations Existing May evolve Available May evolve Document/Database | Specific technical documentation TBC
Functional Testing

Test Duration | Available May evolve Available May evolve Document Sateliite AIT Plan

Element / Satellite Energy Consumption Existing May evolve Avaslable May evolve Document Satellite power budget

GSE Energy Consumption Existing May evolve Available May evolve Document/Database |Specific technical documentation TBC

Test Facility HYAC Power Consumption Existing May evolve Avaslable May evolve Document/Database |Specific technical documentation TBC
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LCI Data Collection: LCI Data Sources Evolution

Data Type

Office Work / Travels

Office Work
System Integrator Collaborators

LCI Data Collection Status

for "ESA Mission" Program

Data Source

"On site working" Workload (per site)

P

"Home working" Workload (per country)

Non-existing Non-existing

Suppliers Collaborators

Document/Database

QDV, WPDs, Economic Plan, Program Schedule,
Primavera/PCM Database

- Project Management Plan (PMP)

- PSS Files included in Prime's Proposal

NIA

Internal Program Planning

"'On site working" Workload (per site)

o

"Home working" Workload (per country)
Travels
System Integrator Collaborators

Non-existin Non-existing

| Other

- Industrial Procurement Plan
- Subcos Proposals and annexes (WPD, PSS
files)

NIA

Plane Travels Distances

Existing May evolve Existing

May evolve

Document/Database

QDV, WPDs, Economic Plan, Primavera/PCM
DB

- Project Management Plan (PMP)

- PSS Files included in Prime's Proposal

- Geographical Distribution of

'Work (PM-08 as per ROSE-L DRL) as per WBS
and OBS in PMP

- Cost Point Management System DB

Flight Types (national, international, intercontinental)

Existing May evolve Existing

May evolve

Other

QDV, WPDs, Economic Plan, Primavera/PCM
DB

- Project Management Plan (PMP)

- PSS Files included in Prime's Proposal

- Geographical Distribution of

'Work (PM-08 as per ROSE-L DRL) as per WBS
and OBS in PMP

- Cost Point Management System DB

Suppliers Collaborators

Plane Travels Distances

Existing May evolve Existing

May evolve

Document/Database

- Industrial Procurement Plan
- Subcos Proposals and annexes (WPD, PSS
files)

Flight Types (national, international, intercontinentaly
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LCI Data Collection: LCI Data Sources Evolution

Data Type LCI Data Collection Status Data Source

|for "ESA Mission" Program

- |Availability / Existence . |Maturity

New Infrastructures (mandatory for program execution)

New Infrastructures Construction and Dismantling

System Integrator
Building Type Existing

“{PMLO1] Project Plan (PMP)
- Assembly, Infegration and Test (AIT) Plan [AV-
03]

-WPD (WBS), 0BS
- Industrial Procurement Plan [PM-07]
- Schedule Report [PM-17]

Biding Suface Exisiing iay evolve [ﬂm

Suppliers
Building Type Exisiing iiay evoive |Avaiiabie’ Tinstrument AIT Pian [N-05]
- Subcos AIT Plans
- Industrial Procurement Plan
- Subcos Proposals and annexes (WPD, PSS
files)
- Subcontractors [TT/Contract [PM-30 (in general)
Building Surface Existing May evolve - Instrument AIT Plan [IN-05]

- Subcos AIT Plans

- Industrial Procurement Plan

- Subcos Proposals and annexes (WPD, PSS
files)

New Infrastructures Equipment Manufacturing and Disposal
System Integrator
=

Equipmert Cl (type. quaniity._) Existing May evoive Existing May evove [ Document - [PM-01] Project Plan (PMP)
DDVP

- Assembly, Integration and Test (AIT) Plan [AV-
03)

-WPD (WBS)

- Indusrial Procurement Plan [PM-07]

- Storage/De-Storage Plan [AV-09)

- GSE Design and Development Plan [AV-11]
-G \WV-13]

Dedicated Office Equipment (PCs. ) characteristics (iype, quariity. ) Non-existing Existing May evove  [NA ~DbVP

- [PM.01] Project Management Plan (PMP)
- Assembly, Integration and Test (AIT) Plan [AV-
03]

-WPD
- Industrial Procurement Plan [PM-07]
- Long Lead ftems List (LLI) [PM-29]

Suppliers
Dedicated Indusirial Equipment Characteristics (type, quaniity . ) Non-existing Exdsting iy evolve " [NIA ~Slibcos SIS/ AlT Pian [AV-03]
- Satelite, Instrument, Subsystem and Equipment

Test Plans/Specifications [AV-04]
- Storage/De-Storage Plan [AV-09] (at /S and
Instrument level)
- GSE Design and Development Plan [AV-11] (at
SIS and Instrument level)
- GSE Design Description [AV-13] (at SIS and
Instrument level)
~Instrument ATT Plan [IN-05]
-WPDs, Subcos/instrument Proposals
N -ICDs (TBC)
Dedicated Office Equipment (PCs.) charadteristics (iype, quaniity ) Non-existing Exdsting May evoe  |NA ~'Stbcos SIS/ AlT Pian [AV-03]

- Satelite, Instrument, Subsystem and Equipment
Test Plans/Specifications [AV-04]
- Storage/De-Storage Plan [AV-09] (at /S and
Instrument level)
- GSE Design and Development Plan [AV-11] (at
5/ and Instrument level)
- GSE Design Description [AV-13)] (at SIS and
Instrument level)
~Instrument ATT Plan [IN.05]
-WPDs, Subcos/instrument Proposals
-1CDs (TBC)
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LCI Data Coll

Data Type

Satellite Integration
Transportation

Launch Campaign

ection: LClI Data S

LCI Data Collection Status

for "ESA Mission" Program

PDR preparation
,. - ility / ,A

ources Evolution

Data Source

Satelite Dry Mass

Document

mass budget reported in " Satelite System
Budgets
Document" , [SA-05]

Plane Identification

Document

~Launch Site Transportation, Operafions and
Logistics Plan [AV-17]

- Facilities Utiisation and Transportation Plan [AV-|
18

Launch Site Location

Document

~Launch Site Gperations Procedures [AV-19]
- Launch Site Transportation, Operations and
Logistics Plan [AV-17]

- Facilities Utiisation and Transportafion Plan [AV.|
18]

Satelite Container Description and Lifetime

Document

~Launch Site Transportation, Operations and
Logistics Plan [AV-17]

_ Storage/De-Storage Plan [AV-09]

_ GSE Design and Development Plan [AV-11]

- Assembly, Integration and Test (AIT) Plan [AV-
03]

- Facilities Utilisation and Transportation Plan [AV-|

18]
- (Ground Operations and Handling Constraints
[AV-16])

Integration Activities

Integration Duration

- Assembly, Integration and Test (AIT) Plan [AV-
03]

- Launch Site Operations Procedures [AV-19]
- Facilties Utilisation and Transportation Plan [AV-
18

- Storage/De-Storage Plan [AV-09

infegration Facility Energy Type and Consumption

Exising

Existing

Document/Database

- Facilities Utilisation and Transportation Plan [AV-|
18]

- (Launch Site Operations Procedures, [AV-19])

- Launch Site Facilities Documentation to be
provided by LSP (launch Sevice Provider) through

Integration Facility Consumables (helium, nitrogen, water...) Consumption Existing May evolve

infegration Facility Miscealienous Emissions

Existing

May evolve

Document/Database

ESA
- Facilities Utilisation and Transportation Plan [AV-|
18]

- (Launch Site Operations Procedures, [AV-19])
- - Launch Site Facilities Documentation to be
provided by LSP (launch Sevice Provider) through
ESA

Non-existing May evolve

Existing

May evolve

- Facilities Utilisation and Transportation Plan [AV-|

18]
- (Launch Site Operations Procedures, [AV-19])

- Ground Operations and Handling Constraints,
[AV-16]

- - Launch Site Facilities Documentation to be
provided by LSP (launch Sevice Provider) through
ESA
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LCI Data Collection through available Sources @ Prime Level

Primary Documentation available at Company Databases

. Online information
-
—
LCI Data co“ecuon Site Buildings Size, manpower amount,
Proxies and Heritage from Previous geographical locations, energy mix,
Programs Cleanrooms details and Test Facilities
: features, energy and water consumptions
|
!
|
1
1
|
1
1
@ Workshops & Interviews with Key ! .
- = g 1 Datasets Scaling / Tai
A Roles : g
|
{0 '
[ 4 'I' [ 3 i inft i ieved fi i I
Direct information retrieved from Prime |
% 3 dificatil f existing Datasets fro
a.__a Engineering Team (IPT), Subco Managers, ——— E \_ gufodificaions sting Datase m
5 : 1 ESA LCA Database or Ecoinvent
Supporting Functions ;
o s o »
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ISO 50001 TAS Company DB — Energy, Fluids, Consumable Consumptions monitoring system

e POTENZA CONSUMO ENERGIA
CATEGORIA USI MACCHINA ELETTRICA gennaio | febbraio | marzo | aprile | maggio ovembre. | licembre | totale anno
kW] Fomorest Jore] wwn [Ford o [ wwn [ Foe ou] o [Tomd o] k| TR o [ o | T o] | TR e[ wn [T Toe] [T Tow] kwn [ TemS Toe [ kwn [T o [ wn [T oo [ kwn ] o Kn
TA+UTENZE CLEAN ROOM
Processi [Carroponte ACEA (TA20) 2253
Processi [Acustica (TAB) s 1966
Processi Vibratore - Multishaker (TAT) %9 [ETE)
Termovuoto( TA : Termovroto
Processi acea+G.E+UTENZE TVAC INT 22 QE7 60 85.795.4
BIS UPS (TA2+TA3+TA17)
Processi Ad) 0 0z
Processi TC 35 Redundant (TAS) 10 762
Processi [Camera Barica (TA22) % 11
Processi Lampade LED C.P. alta quota (TA12) 48 28698
Lampade LED C.P. bassa quota
Process -ampade LE E 02 a2
Processi [power supply 1 ¢ 2 C.P_(TATSTATS) wans
Processi Servat TA18) 14538
Processi [gonia i [
Chiller Climaveneta
frigo 102 238918
[C.P. ACEA (TAB+TA7)
[ G.E.(TA10) 610.204,8
[Tratiamerto defraria Ventilazione UTA C.P.ACEA (TA9) 26.047.4
Processi MOl cOG ) 0% |0 000 100w | 0 [X I ) 0 0o oo | o 000 o0 00w |0 000 0% | o 00| _To0% 0% | o %0
Processi Fo 13 0% |0 000 100w | o oo to0 |40 50 500 00 | 50 5,00 52,00 _1o0% 2600 100% | 0 o T00% | o 160
Processi 4, 0% |0 000 1o0% | 0 oo fo0 [ 40 50| 21000 foo | 50 21000 768,00 _1o0% | 20 400 100% | 0 00 o0 To0% | o T340
Processi i, oo [7aa] omeo toon | o7z Si0.0] _t00% 7] 20| to0s00] 003 | 744 | oare0 04160 100 [7aa] Toats0] 100|720 To0B.00]_100% o0 | 7aa 22540
Processi appa inverter 07 To0% 744 s5000_to0%_| 672 504,00 _100%_|7a4] 720] __sao0o 00w | 7aa 555,00 58,00 _100% [ 7aa] 500 100 _[720 S4000_100% To0% | 7aa 65700
Processi appe 1, 0% |0 000 o0 | @0 5600 _100% | 0 0 0o foo | 50 70,00 7000 1o0%_| 0 000 1o0% | 0 00 To0% o To0% | o %0
Processi opa L . 0% [0 00 o0 | 40 o0 100%_| 0 0 o0 o0 | 50 70,00 7000 _100% | 0 000 0% | o 00| 1007 o To0% | o 3360
Processi ompe 0% 0 000 o0 | a0 w000 00% [0 0 000 o0 | 50 50,00 000 100% | 0 [ A To0% o 0% | 0 2100
Processi Pompe 0% [0 o0 100 | 40 100,00 100% | 0 o oo 100 | 50 12500 12500 100% | 0 000 100% | o o0 100t o 0% | o 00
Processi 0% 0 o0 o0 | @0 000 0% | 0 [ 00 o0 | 50 Z000 000 _T00% | 0 [ T 0% | 50 Zs000] 0 | 0 000 o0 | 0 2000
Processi [EEEmmins T 15 100% 0 0,00 100% 40 600,00 100% o o 000 100% 50 750,00 750, 100% o 000 100% o 000 100% 50 75000 100% o 0,00 100% 0 3.600,0
Processi O O e ST 7 0% |10 7000 t00% | 10 7000 0% |10 0 7000 100% | 10 70,00 700 7000 100% |10 7000 100 | 10 7000 100% | 10 7000 100% | 10 7000 100% | 10 8400
Processi N:m;om(ml_mmmn(ialvmlm 5 100% 10 50,00 100% 10 50,000 100% |10 50,00 100% |10 5000 100% 10 50,00 100% 10 50,00 100% 10 50, 100% | 10 50000 100% |10 50,000 100% 10 50,000 100% 10 50,00 100% 10 50,00/ 600,0
Processi [Chiller ELECTRA Termowioto % 0% |0 o0 o0 | 10 2000 _100%_| 0 00 _1o0% | 0 oo oo | 15 X I o000 100 | 20 T IR B So000] 100|200 00000 00% | 50 |__s0o000] ooe | 70 Tao000 100w | 0 o0 04000
Processi Chiller ELECTRA Barica HTV 26 7 0% [0 00 100 | 16 2,00 00|26 760,00 _t00% [0 zs000] t0o% | 60 000 oo _[1i0] 77000 t00% [ 7s0|  tos000 oo |0 Sse000] 100 [ 150 s8] 100 | 10 700 0% | 0 000 100w | 0 000 44800
Processi [Chiller Mitsubishi PUHY-P YHM 15 0% [0 000 00w | 0 o0 o0 [0 00 100% [0 000 o0 | 0 000 0% [0 o0 | 0 000 00% [0 000 o0% [ o 0% | 0 00 0% | 0 000 100w | 0 0.0 00
Processi (Chiller Carrier termovuoto Locale Pompe_ 4 70% 20 56,000  70% 20 56,000 70% 25 7000] 70% 0 000 70% 1 0,00| 70% 0 000 70% 0 X 0% 0 000 70% | 150 420000  70% 220 616,00  70% 100 280,00  70% 0 0,00| 1.498,0
Processi (hiller Conirol Room Vibratore Mtsubishi 25 0% |20 so00 100 | 20 5000 100% |50 12500 t00% |34 500 100% | 0 500 t00% |3 a5 0% | %0 15000 100% |50 12500 100% |15 2750 100% | 250 w500 oo | 2 a000 100w | o 00 17400
Processi s 7% [0 [ I (X I w0 _7o% [0 oo 0% [ 10 o500 7% |45 I 7% | 27 T Sers0| 0% [0 0% |70 | zemse0 0% | % 000 70% | 0 0] 57500
Process W s oo o P oo o0 |0 ooo o0 [0 oo tove | o oo o o oo o [0 oo o0 [ 0 oo o o oo ove [ o oo oo | o0 oo oo | 0 oo m
Processi Cooling System BIEMME 17 0% |0 000 1o0% | 0 o0 100% |0 000 _100% |0 0o 1o0% | 0 000 0% |0 000 00| 0 000 100% | 0 000 1o0% | 0 o0 1o0% | 0 [ I 000 1o0% | 0 000 00
ivers Montacarichi Camera Pulta 125 0% |0 000 100w | 0 (X T 00 _100% | 0 00 100w | o 000 0% |0 00 0| 0 000 100% | 0 000 o0% | o oo o0% | 0 000 00% | 0 000 100w | 0 0.00] 00
Process! i AT 2 0% |5 000 _1o0% | 5 0,00 _100% | 10 22000 1o0% [ 10] 22000 foo% | 10 2000 100 |10 22000 1o | o] 22000 oo | o 000 _100%_| 10 22000 _t00% | 10 2000 00| 10 2000 100% | 5 T0.00] 22000
Process: [Suluppatrice 7 0% |40 800 t00% | a0 36,00 _100% | 100] 7000 o0 _[150] __zss00] t00% | 150 25500 1o [120] 20400 too% [ 100 70,00 _100% | 100 000 100|150 25500 100% | 150 25500 00| 150 25500 _100% | 150 255.00] 24880

Example of Electrical

Energy Consumption of

typical TAS-I Site [1/2]
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ISO 50001 TAS Company DB — Energy, Fluids, Consumables Consumptions monitoring system

. POTENZA CONSUMO ENERGIA
CATEGORIA USI MACCHINA ELETTRICA naio febbraio marzo aprile ‘maggio ovembre le anno
| TA+SER, GEN | T Jow| o | ons [ | on | ond jor] on | P onl on | S on | o | Gond o] o | 0 jon| o |t o] o | 08 el w | nd o [ o || e | o e
Chiller daikin EWADA40AIYNN palazzine
Cimaizzazione CEn rann 8715
Clmaizzazione portineria 5 0% [7a]  aeoao] 7on | o 2320 o6 |7 22320 aow |72  1osoo| so% | 7esl  tiwo] eow 720  2ee00 eow | 7as] o700 wow |7 20760 0w _| 720] 20000 7| 74 zo0s0] wow | 720  ate00] 7o | 7aa) 2604
Cimaizzazione Sal riuniont 35 0% |10 %0 o0 _| 16 a0 oo [ 1ed] ssoa] 20 _[162 1064 20% | 17 22 oo 1o 26 oo | 109 28] 60| 104 2i64]_oo% | 179 a95]_s0%_| o] 2000 | 109 2352 _son_| ) 24
Cimaizzazione Sal riuniont 35 0% 109 E0 I 0 oo [1ed] ssoa] 20 _[162 1064 20% | 17 22 oo 1o 26 _oo% | 109 28] 60| 104 2i64]_oo% | 179 a95]_s0%_| o] 2000 0| 109 52 _son |z 24
Cimaizzazione ehiller Tocale IT 25 0% 7] 11160 e | o7 Tooso| eo% |74l i1ieo] o 720  taroo] 7 | vaa|  iaso| 7ow |72  tasoo| oo | 7asl  Torao] oo |7ed Torao] _oo% |72 Teao0| 7o% | 7esl a0 oo | 720 om0 oo | 7ad T1160]
Cimaizzazione condizionatore officina [X)| [ o) o X X o 0 [
Oiversi [Atlas COPCO 2V 22VSD 2 TR 2] T T 7 Sirad o |7ad] 5ol oo |7 Soaao| % | 7u]  s7ams] a7 ssiag| o | 7all  s7ae] o |7ad ST _% Ssaa0] o £ I T Ssaso] o | 7ad 57260
Oiversi [Atlas coPco zvz2vsD TR 2] T T 7 Sirad| e |7ad]  s7awe] oo |7 ssao % | 7u]  s72ss] s |7 ssig| o | 7al 57280 o | 7ed 57288 3% Ssa0] o5 £ I T Ssaso] s | 7ad 57260
uminazione a incasso edifcl 0% [teo]  zzse| eon | o 2250 o[ 1ed 7004 a0 |1 22082 oo | 76| aeoti| _6o% | 25402 oo% | 1 25002 % | 104 Tor2s]_7o% | 17 31040 o0 T S I s6102 oo | 129 2503
uminazione a incasso edifil B0% _[te0] tosoe| eon | o Toioe| eo%_[1e] 12070 oo [ Tare|_oon_| 17 [ I w206 _oo% | a266] o0 | 104 CE; I K otz _ao T o2 _oon |1 2308 oo | 129 oaa4]
uminazione Pal per estona 0% [7a] evae| ton | o 27006 oo |7aa]  2s000] so% |7 2or00] so | 7] __2ise0] _so% |7 20700 _so% | 7aa] _2ve0 sow | 7ad 21390 _60% 284070 Tal  oeeie 7o% | 7 2a980] 706|744 250
Oiversi [Ascensore Edificio B 5% |10 0 2% | o 250 25|84 I R 26 25| 1 [ T EETY, T Tasa] 2| 104 [ I K Ta08_25 T EETY T ) Tasa] 2| 129 1024
Oiversi [Ascensore Edificio G 5% |10 Te80] 2% | 1o o] 25| 184 1932250 |7 T06] 25| 17 [ T o] 25| 1 o] 2% | 104 To02] 25| Teis 25 7 Trod] 2% | Trod] 2% | 129 1344
Oiversi Pompe implanto depurazions 0% [7as] _ss0e] oo | o7 P IR 27 I T 7 Sioao] too | 7aa] _ 5s0e oo |7 Si6a0]_too | 7aal  5os00] oo | 7ad ss68]_to0 |7 Siaa0] oo | 74 5os08] too% S1aa0] oo | 7ad 5356,
Oiversi [Pompa Centrifuga centrale termica 0% |7l _taraiz] toon | on T3o050] oo _[7a _taroiz| sow |72 a0 o | 7ay o _o% |7 oo _ow | 7ad] 00 _o% |74 oo _o%_[720] 0030 7alsatod oo | 70| aswoe] oo | 7as] iarang]
Tratamento deraria Uta uffci palazzina B SIDAN SD3000-1V 2 0% |22 aog| 100 | 220 asog| 10 [ 253] sooo too% |28 4100 toou | 22 asag 100% |25 aozof 100% | 251 aczof 100w | 242 asag 100% | 249 asag 1o0% | 29 a0 too% | 2o aozof 100% | 220) 4400
[Trattamento doaria UTA uffici palazzina C SIDAN SD5000-1V| 3 0% {220 oo 100% | 220 es00] 100% | 253 7s00| oo (200 ezzg| 100w | 24 7260 100% |23 ess0] 100% | 231 ess0] 100% | 247 7250 100% | 22 7260 100% | 231 o] 0w | 23 G0 0% | 220 &0
istoraions everine NAGARA 023 o0 od] o0 X o0l
istorazione oo Wicronde 1 od] o) o] o] o] a02050
istorazione oo 175 00| 00| 00| 00| 00| 40203
istorazione uocipasta 20 o] o) o] X o]
istorazione agno Maria 4 vasche 25 X o) X X o]
istorazione agno Maria 3 vasche 2 o] o) o] X o]
istorazione agno Maria 2 vasche 14 X o) o) X o]
istorazione rigorifero self service 1 o] o) o] o] o]
istorazione rigorifero gelatl ALGIDA 03 od] od] od] X o]
istorazione T 10 o] o) o) o] o]
istorazione rigorifero a 2 ante 12 od] o) o) o] o]
istorazione rigorifero ad un anta 03 od] o] o] o] X X
[Ristorazione oiler 3 o] 09 o] o] 09 09 09 o] 09 09 09 o]
[Ristorazione iastra 7 o] 09 o] o] 09 09 09 o] 09 09 09 o]
[Ristorazions T NEON 23 o] 09 o] o] 09 09 09 o] 09 09 09 o]
[Ristorazions [Aspiratort 225 o] 09 o] o) 09 09 09 o] 09 09 09 o]
o] 09 o) o] 09 09 09 o] 09 09 09 o]
[TOTALE MENSA 7198 T s L N T S7ie0| so% |15 4] so% [ws|  s7reo] sow | 1w soees| 0% w0 sesas] sow | tos|  s7e0| sow | 1is| _ atseg] son |10 7790 o0 0o e | 1o soses] son | 7 2690
Inpparecchiature uiici porsaral computar, stampant] 100 sn [ sacng| son | e Gaono| 40w |18 73s00 ao% [l 67200 0% | 10|  asono| a0 [wof  asoo sow |1z  sz000f 40w |1sof  eocog] aon | 1e0) 72000 40w | 200 esooo| ao% | s eooog| ao% | 21 84000
Sum. TOTALE (verdi) sa7a24 510794 562539 425049 8132 36.469.0 20 s7.6654 4024 43104 a7.908.) 549019
|QE GENERALE (TA19) = TA [2-3-4-5-6-7- tot. da TA
I e 1436393 1122071 166896,431 1aar,477 127856, 184114, 15109193 +20882,1 109647, 109826,5¢ 129519, 130578, peetis 1.115.548,448
[TATT |
TOTALE Kwh MESE| T60.904.2 172071,7 1932106 113.756,1 1489992 947003 10430 47504 3399 271108 1469913 1447656 | tot. Ipo. Verl, 12211857
) ]
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ISO 50001 TAS Company DB — Energy, Fluids, Consumables Consumptions monitoring system
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» Electrical energy Consumption, Water, Diesel, Methane Gas, LN2 consumptions are monitored
monthly for all TAS sites / Buildings / Facilities;

» The Database is consistent and validated, thus can be scaled as a proxy if no primary input from
suppliers is obtained in the frame of LCI

Date : 09/10/2024
Ref. : N/A
Rif. Modulo : 83230347-DOC-TAS-IT-008

125

PROPRIETARY INFORMATION

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole
or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space.

© 2024 Thales Alenia Space All right reserved

THALES ALENIA SPACE LIMITED DISTRIBUTION

)
ThalesAlenia

e SOOCE



Datasets Tailoring and Scaling

.

Identification of Proxy Dataset
in ESA LCA / Ecoinvent DB

Tailoring

>

Modification and Tailoring of Proxy
Dataset parameters

N

Scaling

>

Scaling of Proxy Dataset parameters,
changing Datasets Aggregation

Identification of Proxy Dataset
in ESA LCA / Ecoinvent DB
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Brand new Dataset enhancing the
LCA DB

-

Scaled and/or newly aggregated
Dataset enhancing the LCA DB
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LCI Data Collection / Configuration definition Methodology

/Il All equipment (lowest PT level) is modeled as a single and unique item in SimaPro (in the product
stage, assembly category)

(=) Stades du produit

Date : 09/10/2024
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Rif. Modulo : 83230347-DOC-TAS-IT-008

Assemblage

- Stades du produit
=- Assemblage

= {G2SB1-A all equipments.
-- G25B1-A Satellite - EM configuration

- G25B1-A Satellite - EQM configuration
G25B1-A Satellite - FM2-FM®6 configuration
- G2SB1-A Satellite - FM2 configuration

1 G25B1-A Satellite - PFM configuration

- G25B1-A Satellite - SM configuration

. Iteration 3

m}- Satellite GSE

- Cycle de vie

- Scénario d'élimination des déchets
- Désassemblage

- Réutiliser
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> £/G3SB1-A all equipments,

- Payload

[#- Laser Retro Reflector
#- Navigation Payload

- Plasma Menitoring Unit

- Radiation Menitoring Unit

- Satellite Security Unit

- Search and Rescue Payload

latform

7. AVIONIC §-S

. ELECTRICAL POWER S/5

=1 ELECTRICAL POWER 5/5

i BATTERY ASSEMBLY

i POWER CONTROL UNIT (x)

| SOLAR ARRAY DRIVE MECHA}

SOLAR ARRAY WING

[#- HARNESS 5/S (non-RF)

@ MECHANICAL 5/S

- PROPULSION 5/5

& PROPULSION 5/S

[#- THERMAL CONTROL §/§

=) S-Ka BAND COMMUNICATIONS
INTER SATELLITE LINK

TELEMETRY TRACKING & COMM/

[T
-
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LCI Data Collection / Configuration definition Methodology

/Il All Models PFM, FMs, QM etc. are then modeled in SimaPro (product stage, assembly category) by picking only needed equipment in
the right amount. This solution implies to perfectly know the hardware matrix, which equipment is reused from other models and which

/Il This modeling methodology is applicable to the Space Segment, Ground Segment and GSE
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- G2SB1-A Satellite - SM configuration
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- Assemblage
- G25B1-A all equipments
[#1- G25B1-A Satellite - EM configuration
- G25B1-A Satellite - EQM configuration
- G25B1-A Satellite - FM2-FM6 configuratic
- G2SB1-A Satellite - FM2 configuration
- G25B1-A Satellite - PFM configuration

on 4 - AIT Satellite Assembly Campaign
- Payload - PFM

Laser Retro Reflector - PFM

- Navigation Payload - PFM

Plasma Monitoring Unit - PFM

Radiation Monitoring Unit - PFM

Satellite Security Unit - PFM

Search and Rescue Payload - PFM

= Platform - PFM

AVIONIC §-S - PFM

ELECTRICAL POWER §/S - PFM

HARNESS 5/S (non-RF) - PFM

MECHANICAL 5/5 - PFM
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THERMAL CONTROL /S - PFM
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LCI Data Collection / Scaling Methodology

/l/lFor very similar equipment but with different masses/sizes:
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Used Materials datasets are not modified (e.g. AL7076 is not replaced).

Masses, Manufacturing processes and Transportation Data are scaled
following mass differences.

AIT and associated Consumptions Data are scaled proportionally to AIT
Phase duration

Office Work & Travels Data are scaled proportionally to Team’s size /
Company’s size / manifested costs
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LCI Data Collection / Scaling and Aggregation - Disaggregation

/Il Example of direct scaling in SimaPro of a Dataset as percentage (mass, AIT duration...) of the corresponding PFM Dataset.

/Il Scaled or modified Equipment Datasets of lower level models (e.g. Equipment QMs) can then be aggregated to build an higher level
model Dataset (i.e. Subsystem QM)

s Editer assemblage 'STAR TRACKER - EQM'

Entrées/sortants I Pararnetres I
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Matériaux/assemblages CQuantite Unite Distributicn
| STAR TRACKER | o7 |p | Indléfini
(Insérer une ligne ici)
Processus Cuantité
Insérer une ligne ici e T,
: iy s Mouveau assemblage
Entrées/sortants Pararmétres |
le nom Etat Commentaire
| Star Tracker - STM || Aucun ||
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(Insérer une ligne ici)
Processus Cluantité
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l Simplified LCA / Suggestions & Way Forward

/Il Resources Optimization

I Some input data are moderately easy to be retrieved (e.g. mass budget, design configuration, model philosophy, main
! E materials and processes, manhours etc.) or hypothesized at a sufficient level of reliability, being defined since the Bid phase.

= Reuse and scalability to the maximum extent of proxy datasets from previous Space Missions LCA
= Ask/Collect only mandatory data (except for new/not previously modelled equipment); MECO Principle as a minimum
=  Redundancies minimization

= ltis always preferable to Fill LCI Questionnaires even with rough hypothesis rather than blank entries: this allows the
identification of main environmental impact contributors in LCIA (though approximated) to be refined in next stages

I Other input data are typically very difficult to be retrieved since dedicated data collection processes are not fully deployed at all
levels of the supply chain; therefore to enable Simplified LCA execution it is essential to fill the gaps focusing the LCI
Questionnaires completion on current low-maturity entries:

= Energy Consumption of Building Sites and Test Facilities of lower tiers

= Water Consumption of Building Sites (and Test Facilities) of lower tiers

= Energy consumption and auxiliary materials, wastes and scraps relevant to manufacturing processes
= Raw materials origin and transportation data

= Buy-to-Fly ratio of equipment
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Simplified LCA / Suggestions & Way Forward

//IResources Harmonization

I Integration of LCA within Product Lifecycle Management (PLM) systems

= Harmonization and merging of Company’s DBs for holistic management of LCI input data, fast
"__> and meticulous extraction of critical information

» Enabling early Ecodesign strategy implementation (and in the future a “real-time” Ecodesign”, when
LCI data will be seamlessly incorporated into the PLM workflows —real-time environmental hotspots
identification)

= Exploitation and link to already available information in existing DBs (REACH, PCDB, DML, DPL)

» Puts sustainability at the core of product development, automatically achieves the required DQR
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Simplified LCA / Suggestions & Way Forward

I Future Outlook

%ol * Integration of CATIA metadata with LCI-based information
11

= Adaptation of standard PA documents template to optimize the LCI (e.g. tailored DML and
DPL templates to collect environmental impact related data)

= Need for a "Backward LCA" process: systematic collection and analysis of
environmental impact results to identify most critical materials and processes to start
re-thinking DML and DPL in a greener but space qualified way;

= Exploitation of existing PA algorithms to adapt PCDB wrt specific aspects (e.g. algos to
determine the soldering amount on PCBs)

= Simplified and modular LCI Questionnaire template to be evolved and complemented
throughout Project phases
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