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Life Cycle Assessment / Introduction & Approach

N/A

 MULTI-STEPS
All stages of the life cycle are 

taken into account

 MULTI-INDICATORS
All significant environmental impacts 

generated by the product are 
measured

 SYSTEMIC
Everything related to the product is taken 

into account: the product, packaging, 
associated and ancillary products, etc.
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Life Cycle Assessment / Introduction & Approach

N/A

Definition of life cycle (ISO 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"

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

Input Output
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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 1st LCA 
iteration

N/A
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Space System Engineering- Project Life Cycle @ TAS
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Space System Engineering- Generic V- Cycle approach
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Space System Engineering- V- Cycle @ TAS
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Space System Engineering- Customer/Suppliers Reviews Life Cycle
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LCA / Life Cycle Inventory – LCI Data Collection
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ROSE-L

CHIME

CIMR

LCI Data Collection – Primary Source of input @ Prime Level
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LCI Data Collection through available Docs @ Prime Level
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LCA / LCI Data Collection – Tools: LCI Data Sources

N/A

Data Type Data Source Source Owner Data Collection Method Comments / Remarks

Type Title Reference Date Role Name

… PDR preparation … CDR preparation

Availability / Existence Maturity Availability / Existence Maturity

Production / Assembly / Storage

Satellite Elements Production 
SS / Equipment

SS / Equipment Composition (Component Material and Manufacturing Process) 

SS / Equipment Mass

SS / Equipment Quantity

SS / Equipment Production and Testing Location (Country | City)

SS / Equipment CRM (Critical Raw Material) Information

SS / Equipment REACH Information

SS / Equipment Conflict Minerals Information

Propellant
Propellant Composition and Production Process

Propellant Mass

Propellant Production Location (Country | City)

Instrument
Instrument Composition (Material)  

Instrument Mass

Instrument Production Location (Country | City)

Instrument CRM (Critical Raw Material) Information

Instrument REACH Information

Instrument Conflict Minerals Information

GSE Production 
GSE

GSE Composition (Component Material and Manufacturing Process) 

GSE Mass

GSE Quantity

GSE Production and Testing Location (Country | City)

GSE CRM (Critical Raw Material) Information

GSE REACH Information

GSE Conflict Minerals Information

Satellite Assembly
Satellite Elements Transportation

SS / Equipment Transportation Description (Mean | Distance)

Propellant Transportation Description (Mean | Distance)

Instrument Transportation Description (Mean | Distance)

GSE Transportation
GSE Transportation Description (Mean | Distance)

Assembly
Satellite Assembly and Testing Location (Country | City)

Assembly Facility HVAC Power Consumption

Assembly Duration

Satellite Storage
Storage

Storage Location (Country | City)

Storage Facility HVAC Power Consumption

Storage Conditions and Duration

… for "Copernicus Mission" Program…

Data Status …

For all model types (i.e. EM, STM, QM, PFM, FM…) manufactured 
in the frame of the Program, including dummies.

Straight text: Generic data
Italic text: Instantiated data

Straight text: Generic data
Italic text: Instantiated data

Bake-out / Testing

 Elements Bake-out
Bake-out

Bake-out Facility Energy Consumption

 Elements and Satellite Testing 
Acoustics Testing

Test Type (Acceptance / Protoflight / Qualification) => Duration

Test Facility Energy Consumption

Thermal Vacuum Testing
Test Type (Acceptance / Protoflight / Qualification) => Duration

Test Facility Energy Consumption

Test Facility Nitrogen Consumption

Vibrations Testing
Test Type (Acceptance / Protoflight / Qualification) => Duration

Test Facility Energy Consumption for Random Vibrations

Test Facility Energy Consumption for Sine Vibrations

Functional Testing
Test Duration

Element / Satellite Energy Consumption

GSE Energy Consumption

Test Facility HVAC Power Consumption

Office Work / Travels

Office Work
System Integrator Collaborators

"On site working" Workload (per site)

"Home working" Workload (per country)

Suppliers Collaborators
"On site working" Workload (per site)

"Home working" Workload (per country)

Travels
System Integrator Collaborators

Plane Travels Distances

Flight Types (national, international, intercontinental)

Suppliers Collaborators
Plane Travels Distances

Flight Types (national, international, intercontinental)

New Infrastructures (mandatory for program execution)

New Infrastructures Construction and Dismantling
System Integrator

Building Type

Building Surface

Suppliers
Building Type

Building Surface

New Infrastructures Equipment Manufacturing and Disposal
System Integrator

Dedicated Industrial Equipment Characteristics (type, quantity…)

Dedicated Office Equipment (PCs…) characteristics (type, quantity…)

Suppliers

Launch Campaign

Satellite Integration
Transportation

Integration Activities
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection: LCI Data Sources Evolution

N/A
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LCI Data Collection through available Sources @ Prime Level
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ISO 50001 TAS Company DB – Energy, Fluids, Consumable Consumptions monitoring system

Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh
Fattore di 
carico %

ore KWh

Processi Carroponte ACEA (TA20) 0,001 0,001 64,592 63,701 42,395 8,77 15,26 16,42 8,05 2,99 1,50 1,64 225,3

Processi Acustica (TA8) 45 44,341 1,630 1,11 14,907 13,286 35,76 34,98 1,02 0,44 0,33 38,85 0,00 186,6

Processi Vibratore - Multishaker (TA1) 289 385,653 2.399,256 687,045 795,757 978,985 472,13 724,78 1,75 3.314,42 640,90 790,65 195,94 11.387,3

Processi
Termovuoto( TA : Termovuoto 
acea+G.E.+UTENZE TVAC INT 22 QE7 
BIS UPS (TA2+TA3+TA17)

60 3.464,017 9.398,476 10.519,017 4.263,875 7.146,765 7.550,15 7.552,26 2.048,02 1.224,91 162,62 573,60 1.891,69 55.795,4

Processi TC Main (TA4) 10 0,017 0,017 0,021 0,025 0,019 0,02 0,03 0,02 0,02 0,02 0,01 0,01 0,2

Processi TC 35 Redundant (TA5) 10 0,716 1,819 7,481 0,044 0,295 2,73 0,51 0,15 0,24 0,37 1,01 0,82 16,2

Processi Camera Barica (TA22) 40 5,421 5,730 6,355 6,852 8,299 8,66 7,13 3,59 9,31 7,57 6,96 5,19 81,1

Processi Lampade LED C.P. alta quota (TA12) 48 5.054,728 4.582,338 4.951,558 3.393,732 2.884,747 2.519,71 2.611,25 2.605,19 2.490,34 2.896,14 4.359,94 4.520,09 42.869,8

Processi
Lampade LED C.P. bassa quota 
(TA13+TA14)

30,2 3.763,591 3.520,316 3.775,885 2.310,556 2.249,540 2.200,12 2.353,74 2.322,64 2.241,40 2.566,40 3.740,74 3.872,23 34.917,2

Processi power supply 1 e 2 C.P. (TA15+TA16) 3.160,704 5.267,115 9.079,772 3.514,141 3.266,617 3.365,26 2.868,41 2.685,82 2.163,85 4.016,68 4.725,90 4.318,53 48.432,8

Processi Servizi Camera pulita Int 24 ( TA-18) 186,340 435,075 628,044 237,867 0,017 0,03 0,04 0,06 0,07 0,18 2,18 3,95 1.493,8

Processi Servizi Camera pulita (TA-21) 22,809 50,096 44,830 75,732 69,853 45,30 40,60 41,18 43,82 48,85 74,32 72,69 630,1

Climatizzazione
Chiller  Climaveneta 
FOXCA/D/B/S2722(gruppo frigo 1 e 2 
C.P. ACEA (TA6+TA7)

5.464,445 8.470,03 22.428,969 19.288,898 34.503,305 44.666,49 47.466,41 35.407,39 19.668,35 7.541,75 4.702,50 4.283,22 253.891,8

Trattamento dell'aria UTA Camera Pulita SAMP G.E.(TA10) 70.264,840 62.277,20 67.285,569 40.269,611 40.467,556 40.348,95 41.848,97 40.424,26 31.230,28 42.601,48 65.118,68 68.067,44 610.204,8

Trattamento dell'aria Ventilazione UTA C.P.ACEA (TA9) 0,000 0,00 0,000 0,000 1.834,574 6.005,54 6.607,21 6.916,08 4.458,82 193,82 5% 13,03 18,36 26.047,4

Processi MOI COG 4 100% 0 0,00 100% 0 0,00 100% 24 96,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 96,0

Processi Forno piccolo laboratorio chimico 1,3 100% 0 0,00 100% 0 0,00 100% 40 52,00 100% 50 65,00 100% 50 65,00 100% 40 52,00 100% 40 52,00 100% 20 26,00 100% 0 0,00 100% 40 52,00 100% 40 52,00 100% 0 0,00 416,0

Processi Forno grande laboratorio chimico 4,2 100% 0 0,00 100% 0 0,00 100% 40 168,00 100% 50 210,00 100% 50 210,00 100% 40 168,00 100% 40 168,00 100% 20 84,00 100% 0 0,00 100% 40 168,00 100% 40 168,00 100% 0 0,00 1.344,0

Processi Cappe Camera pulita 1,4 100% 744 1041,60 100% 672 940,80 100% 744 1041,60 100% 720 1008,00 100% 744 1041,60 100% 720 1008,00 100% 744 1041,60 100% 744 1041,60 100% 720 1008,00 100% 744 1041,60 100% 720 1008,00 100% 744 1041,60 12.264,0

Processi Cappa Camera pulita inverter 0,75 100% 744 558,00 100% 672 504,00 100% 744 558,00 100% 720 540,00 100% 744 558,00 100% 720 540,00 100% 744 558,00 100% 744 558,00 100% 720 540,00 100% 744 558,00 100% 720 540,00 100% 744 558,00 6.570,0

Processi Cappe Laboratorio chimico 1,4 100% 0 0,00 100% 40 56,00 100% 0 0,00 100% 0 0,00 100% 50 70,00 100% 50 70,00 100% 50 70,00 100% 0 0,00 100% 0 0,00 100% 50 70,00 100% 0 0,00 100% 0 0,00 336,0

Processi Cappa Laboratorio Galvanico 1,4 100% 0 0,00 100% 40 56,00 100% 0 0,00 100% 0 0,00 100% 50 70,00 100% 50 70,00 100% 50 70,00 100% 0 0,00 100% 0 0,00 100% 50 70,00 100% 0 0,00 100% 0 0,00 336,0

Processi Pompe Vasche laboratorio chimico 1 100% 0 0,00 100% 40 40,00 100% 0 0,00 100% 0 0,00 100% 50 50,00 100% 50 50,00 100% 50 50,00 100% 0 0,00 100% 0 0,00 100% 50 50,00 100% 0 0,00 100% 0 0,00 240,0

Processi Pompe Vasche laboratorio Galvanico 2,5 100% 0 0,00 100% 40 100,00 100% 0 0,00 100% 0 0,00 100% 50 125,00 100% 50 125,00 100% 50 125,00 100% 0 0,00 100% 0 0,00 100% 50 125,00 100% 0 0,00 100% 0 0,00 600,0

Processi Resistenza no.2 vasche laboratorio chimico 5 100% 0 0,00 100% 40 200,00 100% 0 0,00 100% 0 0,00 100% 50 250,00 100% 50 250,00 100% 50 250,00 100% 0 0,00 100% 0 0,00 100% 50 250,00 100% 0 0,00 100% 0 0,00 1.200,0

Processi
Resistenza no.3 vasche laboratorio 
galvanico

15 100% 0 0,00 100% 40 600,00 100% 0 0,00 100% 0 0,00 100% 50 750,00 100% 50 750,00 100% 50 750,00 100% 0 0,00 100% 0 0,00 100% 50 750,00 100% 0 0,00 100% 0 0,00 3.600,0

Processi Armadio rotativo Laboratorio Galvanico 
Grande

7 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 100% 10 70,00 840,0

Processi
Armadio rotativo Laboratorio Galvanico 
Piccolo

5 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 100% 10 50,00 600,0

Processi Chiller ELECTRA Termovuoto 20 100% 0 0,00 100% 10 200,00 100% 0 0,00 100% 0 0,00 100% 15 300,00 100% 30 600,00 100% 20 400,00 100% 25 500,00 100% 200 4000,00 100% 150 3000,00 100% 70 1400,00 100% 0 0,00 10.400,0

Processi Chiller ELECTRA Barica  HTV 26 7 100% 0 0,00 100% 16 112,00 100% 24 168,00 100% 40 280,00 100% 60 420,00 100% 110 770,00 100% 150 1050,00 100% 80 560,00 100% 150 1050,00 100% 10 70,00 100% 0 0,00 100% 0 0,00 4.480,0

Processi Chiller Mitsubishi PUHY-P YHM-A Galileo 15 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 0,0

Processi Chiller Carrier termovuoto Locale Pompe 4 70% 20 56,00 70% 20 56,00 70% 25 70,00 70% 0 0,00 70% 0 0,00 70% 0 0,00 70% 0 0,00 70% 0 0,00 70% 150 420,00 70% 220 616,00 70% 100 280,00 70% 0 0,00 1.498,0

Processi Chiller Control Room Vibratore Mitsubishi 2,5 100% 20 50,00 100% 20 50,00 100% 50 125,00 100% 34 85,00 100% 50 125,00 100% 35 87,50 100% 60 150,00 100% 50 125,00 100% 115 287,50 100% 250 625,00 100% 12 30,00 100% 0 0,00 1.740,0

Processi Condizionamento control room termovuoto 15 70% 0 0,00 70% 0 0,00 70% 0 0,00 70% 0 0,00 70% 10 105,00 70% 45 472,50 70% 40 420,00 70% 35 367,50 70% 100 1050,00 70% 250 2625,00 70% 20 210,00 70% 0 0,00 5.250,0

Processi Cooling System ACS (FUORI SERVIZIO) 15 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 0,0

Processi Cooling System BIEMME 17 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 0,0

Diversi Montacarichi Camera Pulita 12,5 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 100% 0 0,00 0,0

Trattamento dell'aria UTA locale piega tubi 3 100% 744 2232,00 100% 672 2016,00 100% 744 2232,00 100% 720 2160,00 100% 744 2232,00 100% 720 2160,00 100% 744 2232,00 100% 744 2232,00 100% 720 2160,00 100% 744 2232,00 100% 720 2160,00 100% 744 2232,00 26.280,0

Processi Aspirapolvere centralizzato 400V 7,1A 22 100% 5 110,00 100% 5 110,00 100% 10 220,00 100% 10 220,00 100% 10 220,00 100% 10 220,00 100% 10 220,00 100% 5 110,00 100% 10 220,00 100% 10 220,00 100% 10 220,00 100% 5 110,00 2.200,0

Processi Sviluppatrice 1,7 100% 40 68,00 100% 80 136,00 100% 100 170,00 100% 150 255,00 100% 150 255,00 100% 120 204,00 100% 100 170,00 100% 100 170,00 100% 150 255,00 100% 150 255,00 100% 150 255,00 100% 150 255,00 2.448,0

ottobre novembreCATEGORIA USI dicembre totale annoMACCHINA 
POTENZA 

ELETTRICA 
[kW]

CONSUMO ENERGIA
gennaio febbraio marzo aprile maggio giugno luglio agosto settembre

TA+UTENZE CLEAN ROOM

TA+SERV. GEN.
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ottobre novembreCATEGORIA USI dicembre totale annoMACCHINA 
POTENZA 

ELETTRICA 
[kW]

CONSUMO ENERGIA
gennaio febbraio marzo aprile maggio giugno luglio agosto settembre

TA+UTENZE CLEAN ROOM
Climatizzazione

Chiller daikin EWAD440AJYNN palazzine 
ACEA (TA11)

0,01 0,01 0,01 0,02 2.335,97 8.454,80 9.396,84 9.886,80 5.538,13 258,88 0,00 0,00 35.871,5

Climatizzazione condizionatore portineria 5 70% 744 2.604,0 70% 672 2.352,0 60% 744 2.232,0 30% 720 1.080,0 30% 744 1.116,0 80% 720 2.880,0 80% 744 2.976,0 80% 744 2.976,0 80% 720 2.880,0 70% 744 2.604,0 60% 720 2.160,0 70% 744 2.604,0

Climatizzazione condizionatore sale riunioni 3,5 60% 160 336,0 60% 160 336,0 60% 184 386,4 20% 152 106,4 20% 176 123,2 60% 168 352,8 60% 168 352,8 60% 104 218,4 60% 176 369,6 50% 168 294,0 40% 168 235,2 50% 128 224,0

Climatizzazione condizionatore sale riunioni 3,5 60% 160 336,0 60% 160 336,0 60% 184 386,4 20% 152 106,4 20% 176 123,2 60% 168 352,8 60% 168 352,8 60% 104 218,4 60% 176 369,6 50% 168 294,0 40% 168 235,2 50% 128 224,0

Climatizzazione chiller locale IT 2,5 60% 744 1.116,0 60% 672 1.008,0 60% 744 1.116,0 65% 720 1.170,0 75% 744 1.395,0 75% 720 1.350,0 90% 744 1.674,0 90% 744 1.674,0 90% 720 1.620,0 75% 744 1.395,0 60% 720 1.080,0 60% 744 1.116,0

Climatizzazione condizionatore officina 1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Diversi Atlas COPCO ZV 22 VSD 22 35% 744 5.728,8 35% 672 5.174,4 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8

Diversi Atlas COPCO ZV 22 VSD 22 35% 744 5.728,8 35% 672 5.174,4 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8 35% 720 5.544,0 35% 744 5.728,8

Illuminazione Fluorescente da incasso edifici 25,2 80% 160 3.225,6 80% 160 3.225,6 80% 184 3.709,4 60% 152 2.298,2 60% 176 2.661,1 60% 168 2.540,2 60% 168 2.540,2 60% 104 1.572,5 70% 176 3.104,6 80% 168 3.386,9 90% 168 3.810,2 90% 128 2.903,0

Illuminazione Fluorescente da incasso edifici 8,2 80% 160 1.049,6 80% 160 1.049,6 80% 184 1.207,0 60% 152 747,8 60% 176 865,9 60% 168 826,6 60% 168 826,6 60% 104 511,7 70% 176 1.010,2 80% 168 1.102,1 90% 168 1.239,8 90% 128 944,6

Illuminazione Pali per illuminazione esterna 5,75 70% 744 2.994,6 70% 672 2.704,8 60% 744 2.566,8 50% 720 2.070,0 50% 744 2.139,0 50% 720 2.070,0 50% 744 2.139,0 50% 744 2.139,0 60% 720 2.484,0 70% 744 2.994,6 70% 720 2.898,0 70% 744 2.994,6

Diversi Ascensore Edificio B 3,2 25% 160 128,0 25% 160 128,0 25% 184 147,2 25% 152 121,6 25% 176 140,8 25% 168 134,4 25% 168 134,4 25% 104 83,2 25% 176 140,8 25% 168 134,4 25% 168 134,4 25% 128 102,4

Diversi Ascensore Edificio C 4,2 25% 160 168,0 25% 160 168,0 25% 184 193,2 25% 152 159,6 25% 176 184,8 25% 168 176,4 25% 168 176,4 25% 104 109,2 25% 176 184,8 25% 168 176,4 25% 168 176,4 25% 128 134,4

Diversi Pompe impianto depurazione 7,2 100% 744 5.356,8 100% 672 4.838,4 100% 744 5.356,8 100% 720 5.184,0 100% 744 5.356,8 100% 720 5.184,0 100% 744 5.356,8 100% 744 5.356,8 100% 720 5.184,0 100% 744 5.356,8 100% 720 5.184,0 100% 744 5.356,8

Diversi Pompa Centrifuga centrale termica 19,8 100% 744 14.731,2 100% 672 13.305,6 100% 744 14.731,2 50% 720 7.128,0 0% 744 0,0 0% 720 0,0 0% 744 0,0 0% 744 0,0 0% 720 0,0 30% 744 4.419,4 60% 720 8.553,6 100% 744 14.731,2

Trattamento dell'aria Uta uffici palazzina B   SIDAN SD3000-1V 2 100% 220 440,0 100% 220 440,0 100% 253 506,0 100% 209 418,0 100% 242 484,0 100% 231 462,0 100% 231 462,0 100% 242 484,0 100% 242 484,0 100% 231 462,0 100% 231 462,0 100% 220 440,0

Trattamento dell'aria UTA uffici palazzina C  SIDAN SD5000-1V 3 100% 220 660,0 100% 220 660,0 100% 253 759,0 100% 209 627,0 100% 242 726,0 100% 231 693,0 100% 231 693,0 100% 242 726,0 100% 242 726,0 100% 231 693,0 100% 231 693,0 100% 220 660,0

Ristorazione Beverino NIAGARA 0,23 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Forno Micronde 1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Forno 17,5 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Cuocipasta 20 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Bagno Maria 4 vasche 2,5 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Bagno Maria 3 vasche 2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Bagno Maria 2 vasche 1,4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Frigorifero self service 1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Frigorifero gelati ALGIDA 0,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Lavastoviglie 10 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Frigorifero a 2 ante 1,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Frigorifero ad un anta 0,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Boiler 3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Piastra 7 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione illuminazione NEON 2,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Ristorazione Aspiratori 2,25 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

TOTALE MENSA 71,98 50% 105 3.779,0 50% 105 3.779,0 50% 115 4.138,9 50% 105 3.779,0 50% 110 3.958,9 50% 110 3.958,9 50% 105 3.779,0 50% 115 4.138,9 50% 105 3.779,0 50% 0,0 50% 110 3.958,9 50% 75 2.699,3

Apparecchiature uffici
personal computer, stampanti, 
fotocopiatrici e varie

100 40% 160 6.400,0 40% 160 6.400,0 40% 184 7.360,0 40% 168 6.720,0 40% 110 4.400,0 40% 110 4.400,0 40% 130 5.200,0 40% 150 6.000,0 40% 180 7.200,0 40% 240 9.600,0 40% 150 6.000,0 40% 210 8.400,0

Sum. TOTALE (verdi) 54.782,4 51.079,8 56.253,9 42.804,0 35.132,3 36.469,0 38.120,5 37.665,6 40.624,6 44.370,1 47.908,8 54.991,9

QE GENERALE (TA19) = TA [2-3-4-5-6-7-8-
9-10-11-12-13-14-20-21-22] + IN COLORE

Problema al 
fusibile e 
modulo di 

lettura

143639,390 154.093,636 141220,718 157.049,083 166896,431 173.006,629 113971,477 105.676,474 127856,088 138.543,436 144114,725 83.779,268 151091,932 0,032 129882,173 0,056 109647,600 0,050 109826,564 23.004,627 129519,406 141.776,171 138578,423 138.618,986 1.115.548,448

TA 17 3.463,486 9.320,417 10.431,517 4.263,873 7.146,764 7.547,008 7.552,248 2.048,010 1.224,910 145,985 485,588 1.825,517

1.221.155,7          193.210,6                                   113.756,1                                  148.999,2                                      

540.203,0

tot. Ipo. Verif.

 tot. da TA  
generale 

TA+SERV. GEN.

144.768,6                                          94.700,3                                        10.436,0                                       4.750,4                                         3.396,9                                           27.170,5                                        146.991,3                                         TOTALE Kwh MESE 160.904,2                                         172.071,7                                            

ISO 50001 TAS Company DB – Energy, Fluids, Consumables Consumptions monitoring system
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40,97%

25,42%

10,99%
8,89%

7,41%

3,99%
2,33%

0,00% 0,00% 0,00% 0,00%

ISO 50001 TAS Company DB – Energy, Fluids, Consumables Consumptions monitoring system

 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
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Datasets Tailoring and Scaling

Identification of Proxy Dataset
in ESA LCA / Ecoinvent DB

Identification of Proxy Dataset
in ESA LCA / Ecoinvent DB

Modification and Tailoring of Proxy 
Dataset parameters

Brand new Dataset enhancing the 
LCA DB

Tailoring

Scaling

Scaling of Proxy Dataset parameters, 
changing Datasets Aggregation

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

All equipment (lowest PT level) is modeled as a single and unique item in SimaPro (in the product 
stage, assembly category)
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LCI Data Collection / Configuration definition Methodology

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 
is new ;

This modeling methodology is applicable to the Space Segment, Ground Segment and GSE
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LCI Data Collection / Scaling Methodology

For very similar equipment but with different masses/sizes:

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

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

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)
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Ref. :/// 31

Simplified LCA / Suggestions & Way Forward

Resources Optimization

Some input data are moderately easy to be retrieved (e.g. mass budget, design configuration, model philosophy, main 
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

 It is 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

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

Resources Harmonization

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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Ref. :/// 33

Simplified LCA / Suggestions & Way Forward

Future Outlook

 Integration of CATIA metadata with LCI-based information

 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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Ref. :/// 34

Q&A

Thank You for your Attention
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