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Agenda

Overview

Database Guided tour

Updates

Gaps

openLCA Converter Tool

Webtool Questionnaire

Next steps

Why update to the new ESA LCA DB?
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ESA LCA DB End-User Experience —

Project Scope, Team and Presenters deimos
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Ionut Grozea
Suzana Vladescu

cresnbete g @

Project Scope

build, consolidate and maintain
an operational and up-to-date
Strathclyde environmental LCA database and
e provide support services to the
ESA LCA Database end-users.

RI{R

Elena Rocco
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ESA LCA DB End-User Experience
“You are here”

DN

Web Tool

Questionnaire
Work in progress

ESA LCA DB External

v1.2.0
Background DB updates Converter Tool i i
Structure updates SimaPro to/from openLCA Guidelines for
New datasets ESA LCA DB External v1.2.0 in openLCA Datasets
Dataset updates For ESA LCA Deliveries

Work in progress

Public User Manual
for ESA LCA DB External v1.2.0

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS
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Universityof "<&~
Strathclyde

ESA LCA DB - Database tour

ESA LCA DB External (v1.2.0f e3.9.1)
SimaPro version

Password-protected zip file

Available on ESA Platform

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 5



ESA LCA DB End-User Experience

Database Tour

—

Unzip and open External DB

e
deimos
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d Unzip the External ESA LCA DB, using the password given

d In SimaPro > “open SimaPro database” , browse and select the external DB

s Open database

O X

Database name
EXTERNAL

Database EXTERNAL

Location EAWORK-LCA\External\ESA LCA DB 1.2.0f e3.9.1 - EX'IEI Open I

Cancel |

Browse I
Locations|
Update |

DEG-CMS-SUPSCO03-PRE-12-E

1.1.8: formal edits, creation of internal & external versions
1.2.0: ecoinvent update, new structure, new datasets added, method update

Life cycle inventories for space materials, manufacturing processes, propellants, space phases

f s Projects Ex=
Name /| 1ype | Protection | New
Ecoinvent 3 - allocation at point of substitution - unit Library project —
Ecoinvent 3 - allocation, cut-off by classification - unit Library project
Ecoinvent unit processes Library project Copy |
ELCD Library project
ESA [CA External 1.2.0f £3.9.1 | Project _ Delete_|

f

Close

© Copyright DEIMOS



File Edit Calculate Tools

Window Help

Wizards

Wizards

Goal and scope

Description
Libraries

Inventory

Processes

Product stages
System descriptions
Waste types
Parameters

Impact assessment

Methods
Calculation setups

Interpretation

Interpretation
Document Links

General data

Literature references
Substances

Units

Quantities

Images

-Material

ESA | - Material groups

ESA Il - Chemicals

ESA NIl - Propellants

ESA IV - Electrical components

- ESAV - Materials - Obsolete datasets
=- Energy

- Transport

-- ESA| - Transport

“-ESA Il - Transport - Obsolete datasets
- Processing

=-ESA | - Process group

&-ESA Il - Propellant handling

- ESA Il - Processing - Obsolete datasets
E-Use

- ESA | - Ground segment

-~ ESA Il - Manpower & travels

- ESA Il - Launch segment

=-ESA IV - Space segment

&-ESA V - Testing and inspections

- ESA VI - Missions

- ESAVII - Use - Obsolete datasets

- Waste scenario

= Waste treatment

- ESA | - Waste treatment

“-ESA Il - Waste treatment - Obsolete datasets

Unit | Project

| Status | Name

/]

Filter on

& and f"orl

Cleg.r._ln [)

Edit
Wiew
Copy

Delete

Flek el

Used by

[ Show as list

[ 774 items

| 0 items selected

|Deim05 Space

[9.5.0.0 Analyst




ESA LCA DB End-User Experience
Database Tour

\

Visualize External DB

O Ecoinvent 3.9.1

s

E LCA Explorer

Wizards

Wizards
Goal and scope

Description
Libraries

Inventory

Processes
I Product stages

DEG-CMS-SUPSCO03-PRE-12-E

O ESA LCA DB processes
11 LCA Explerer
Wizards r
|Wizards _ L
ESA | - Material groups
Goal and scope @ ESA Il - Chemicals
Description | @ ESA Il - Propellants
Select: | Name A -t
- - - — - Libraries | @ ESA IV - Electrical components
r Ecoinvent 3 - allocation at point of substitution - unit Inventory . L_ESAV - Materials - Obsolete datasets
W  Ecoinvent 3 - allocation, cut-off by classification - unit Processes 7 E_"eErgKl :
B . i - Energy
r Ecoinvent unit processes Product stages | ESAIl - Energy - Obsolete datasets
r ELCD Systemn descriptions E| Transport
Waste types | @ ESAI- Transport
Parameters . ESAll - Transport - Obsolete datasets
E=-Processing
Impact assessment . @ ESA |- Process group
Methods | B ESA I - Propellant handling
Calculation setups i ESA Il - Processing - Obsolete datasets
- - - . & Use
Converted ecoinvent 3.9.1 data as unit processes, with links to other pr{ Interpretation P

© Copyright DEIMOS

Interpretation
Document Links
General data

Literature references
Substances

Units

Quantities

Images

ESA| - Ground segment
~ESA Il - Manpower & travels
. —ESAIIl - Launch segment
m ESA IV - Space segment
| @ ESA V - Testing and inspections
-~ ESA VI - Missions
| -ESAVII - Use - Obsolete datasets
Waste scenario
B-Waste treatment
~ ESA | - Waste treatment

" ESA Il - Waste treatment - Obsolete datasets
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Database Tour

—

O Process

\

d

eimos

Eile Edit Calculate Jools Window Help
A+B  D+A
a oD 0B Bl D B |8 =B|* % & & HWUWNK RN E
B LCA Explorer
Wizards | = Processes ~ | Unit IPr()ject I Status IName / I New
Wizards - Material kKWh ESA LCA External 1.2.0f 3.9.1 None Electricity, fuel oil and hydropower {FG} | production mix | Cut-off, U
coat and | o EsAl- Material groups KWh  ESA LCA External 1.2.0f €3.9.1 None Electricity, high voltage (DE) | production, at grid | Cut-off, U_Wind only
S0ope, . 2-01. Aluminium and aluminium alloys kWh ESA LCA External 1.2.0f e3.9.1 Finished Electricity, high voltage {French Guiana} 2012 | market for | Cut-off, U View
Description — Al 7000 alloys kWh ESA LCA External 1.2.0f e3.9.1 Finished Electricity, high voltage {French Guiana)} 2014 | market for | Cut-off, U =
Libraries Copy
Inventory Documentation Input/output I Parameters System description | %I
- Used by
Product stages ‘ Products
e ™ Show as list
System description: Outputs to technosphere: Products and co-products Amount Unit Quantity  Allocation Category Comment
Waste types Electricity, fuel oil and hydropower (FG} | production mix | Cut-off, U 1 kWh Energy | 100% | ESAL.\High Voltage | FRANCE
Parameters
Impact mmelJ Outputs to technosphere: Avoided products Amount Unit Distribution SD2 or 25D Min Max Comment
Metnods Y. B
Calculation setups
Interpretation ‘ Inputs
Interpretation Inputs from nature Sub-compartment  Amount Unit Distribution SD2 or 25D Min Max Comment
General data Inputs from technosphere: materials/fuels Amount Unit Distribution SD2 or 2SD  Min Max Comment
Literature reference Electricity, high voltage {FR}| electricity production, oil | Cut-off, U 0.287 kWh Lognormal | 1.05 (1,1,1,1,1,1); national and international statistics
Substances Electricity, high voltage {BR-North-eastern grid}| electricity production, hyy 0.713 kWh Lognormal | 1.05 (1,1,1,1,1,1); national and international statistics
Units
Quantities Inputs from technosphere: electricity/heat Amount Unit Distribution SD2 or 25D Min Max Comment
images -
\ Outputs
Emissions to air Sub-compartment  Amount Unit Distribution SD2 or 2SD Min Max Comment
P T Local category: Elektrizitat
‘ Low .Voltage Local subcategory: Erzeugungsmix
Medium Voltage Source file: 00676.XML
-Heating and cooling . W .
- ESA Il - Energy - Obsolete datasets Aciivate vinaows
R———— v v  Filteron &and € or | Clear ! Bttings t Y
[ 774 items [ 1 item selected
DEG-CMgDeimos Space 9500 Analyst




ESA LCA DB End-User Experience
Database Tour
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Q ESA LCIA EF 3.0 Method (adapted)

—

P

DEG-CMS-SUPSC03-PRE-12-E

Wizards | E- Methods Name /| version | Project |
Wizards —E\ ESA LCIA - EF 3.0 Method p EHB ESA LCA External 1.2.0f €3.9.1
Goal and I i European
o S a Anal ith LCIA method
Description - Superseded n a yse W I n e W e O
Libraries
— | [ e e = e |
Processes General | Parameter sets | Analysis groups | Chart options |
Product stages -
System descriptions Name
Waste types | |
Parameters Comment
Impact assessment I |
: Calculation function
Calculation setups
' C  Network
C Tree
®  Analyze
C Compare
C  Uncertainty analysis
Method
IESALGA-EFMWM&@WDBIEFMWMNM‘ hting set ]
Product Amount Unit Project Comment
Friction stir welding, aluminium alloys {RER}| processing | Cut-off, U 1 m | ESA LCA External 1.2.0f e,
Current library Suffix
Replacing library Suffix
Switches
I Inventory per sub-compartment
T Exclude infrastructure processes
[T Exclude long-term emissions
"
< >

Help |

Calculate | Close |

© Copyright DEIMOS
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ESA LCA DB End-User Experience e —
Database Tour deimos
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Export options from ESA LCA DB - nx1, native SimaPro
d nx1 full Database

s Export SimaPro Database X

Location and name of export database
|E:\WORK-LCA\Extemal\exportTest\esa_externaI_test

Projects | General objects |
Projects Libraries
Select ]Name IProtectl Select lName lProtect]

2 ESA LCA External 1.2.0f €3.9.1 Ecoinvent 3 - allocation at point of substitution - unit
Ecoinvent 3 - allocation, cut-off by classification - unit
Ecoinvent unit processes

ELCD

aaQ o

™ Only include library-items used in selected projects

Select All Export | Close

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 1 1



ESA LCA DB End-User Experience e —
Database Tour deimos
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Export options from ESA LCA DB - .csv versions

O .csv full Database O .csv selected Process

Export setup (Processes) v Export setup (Processes) X
Data fermat Contents Grouping
Data format Contents Grouping
- € Summa c [esvete = © Summary @
CSV file - . -
@ Det & Or eta

Mapping file

Mapping file

i Selecti el
Selection Export fields election Export fields
€ Current (Processes) © 1 554 feld © Cument (Processes) m I Skip empty fields
. - p empty fields = Selection (Processes) m
Selection (Processes) (1)} 5 i
v . .
" All of this project (1416) . € All of this project (1276) [~ Convert expressions to constants
) ™ Convert expressions to constants O Al R
@ [All including libraries (25439) B Incude platfon [Ds Allincluding libraries (49319) ¥ Include platform IDs
F Related objects (system descriptions, substances, units, etc.) o I Related objects (system descriptions, substances, units, etc.)
M Include sub product stages and processes ¥ Include sub product stages and processes
I” Exclude library processes A
™ Skip unused project and database parameters [~ Skip unused project and database parameters
Format options EcoSpold 1 options Format options EcoSpold 1 options
CSV separator - - CSV seporator 7 L
e  Tab
Tab F Exoort o file F Ex
(e  Comma
« i & Semicolen t
* Semicolon e . B Only used elementary f o
o
r 7 r ¥

Restore default settings Cancel Restore default settings Cancel :

-
DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 1 2




8
. ‘* j

m e GreenDeLTa : deimos

ESA LCA DB - Updates

ecoinvent update, obsolete datasets
Structure changes

Inclusion of ETS data

Newly implemented LCIA method
Public User Manual

Guidelines for Datasets

QAW e

© Copyright DEIMOS 13



ESA LCA DB End-User Experience
ecoinvent update, obsolete datasets

—

ecoinvent

\

e —
deimos

_/

d ecoinvent is the background DB used for the ESA LCA DB

d The previous version of ESA LCA DB (v1.1.8) was based on ecoinvent 3.5

O For this release (v1.2.0), the ecoinvent DB has been updated to the new version 3.9.1

ecoinvent 3.5

A

ecoinvent 3.9.1

14



ESA LCA DB End-User Experience T
ecoinvent update, obsolete datasets deimos

/ \ e

The ecoinvent update process includes:

d The integration of new datasets
d The update of old datasets with new ones (most of them are automatically replaced)

0 However, several processes from older ecoinvent versions are no longer supported and
they are considered obsolete, i.e. they are not automatically replaced

- These datasets need to be manually replaced
- All obsolete datasets in use the ESA LCA DB have been replaced; however, the

current database still contains obsolete datasets (resulting from the ecoinvent update)
that have not been replaced, as they were not utilised by any ESA LCA DB datasets.

- It is user responsibility to not use any obsolete datasets when creating new
datasets.




ESA LCA DB End-User Experience o
ecoinvent update, obsolete datasets deimos
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ecoinvent obsolete datasets — how to avoid them

O In SimaPro, the obsolete datasets are contained within Folders called “"Obsolete”: when
choosing datasets from the DB, the LCA Project user should pay attention to not select
datasets from this folder. Moreover, in the Documentation tab of these processes, the
Comment field states that the correspondence process is obsolete.

Documentation | Input/output \ Parameters | System description |
Process type [ Unit process Process identifier
Infrastructure process I No I Status
Date 3/18/2018 | Image

Comment I This process is no longer part of the ecoinvent database and will not be updated. Please choose another process. I

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 1 6



ESA LCA DB End-User Experience
ecoinvent update, obsolete datasets

L

ecoinvent obsolete datasets — how to avoid them

e —
deimos

/

a If any obsolete dataset is used in the model, when calculating the results of the
assessment, SimaPro provides a warning message, indicating which process(es) are

obsolete. In this case, the dataset(s) should be replaced.

s Calculation warnings

Calculation

[Analyze 2-butanol {GLO}| market for | Cut-off, U

=z
o

[ Type

| Message

W 00~ W»n & w N =

b enb  and
N - O

'y
wo

DEG-CMS-SUPSCO03-PRE-12-E

Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning

This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.
This process is tagged as being obsolete. Please try to replace it by another up-to-date process.

© Copyright DEIMOS
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Structure changes d———= deimos

(empty folder in the External DB)

/ \ e

d The structure of the ESA LCA Database was updated by
using a top-down perspective assessment and re- o Eor e
designed. - © Eshi - Chemicais

~— ESA - Chemicals
ESA iii - Propellants
— ESA - Comparison of satellite propulsion @ G
— ESA - Electronics ESA IV - Electrical components

i
ESA V - Materials - Obsolete datasets
— ESA - Launch segment b
Materials — ESA - Manpower & travels®
ESA | - Energy
[— ESA - Materials Energy

ifif @ ESAll- Energy - Obsolete datasets

I— ESA - Metals
I~ ESA - Missions® -
ESA | - Transport
I~ ESA - Propellants Transport
@ ESA Il - Transport - Obsolete datasets

— Spacecraft equipment

@ ESA | - Process group

(7]

Energy ESA - Energy ESA Il - Propellant handling

ESA LCA DB

@ ESA Il - Processing - Obsolete datasets

ESA - Transport

ESA LCA DB Transport

~ @ ESA | - Ground segment

ESA - Manufacturing processes — @2 ESAIl - Manpower & travels

ESA - Metals processing — @2 ESAIIl - Launch segment

ESA - Propellant handling — @ ESA IV - Space segment

ESA - Testing and inspections '~ ESAV - Testing and inspections

ESA - Waste I~ @D ESA VI - Missions

‘“— @ ESA VIl - Use - Obsolete datasets

Waste treatment ESA - Waste treatment

ESA | - Waste treatment

Waste treatment
DEG-CMS-SUPSCO03-PRE-12-E © Copyric @ ESA Il - Waste treatment - Obsolete datasets 18



ESA LCA DB End-User Experience

Structure changes

O The sub-categories of the “"Materials” and “Processing"

categories have been re-adapted to the nomenclature of
the ECSS-Q-ST-70C Rev.2, “"Space product assurance -

Materials, mechanical parts and processes”

ECSS.Q.ST0C Rev2
1% Cctoner 2010

EUROPEAN COOPERATION

FOR SPACK STANDARDIZATION

Space product
assurance

Materials, mechanical parts and
processes

DEG-CMS-SUPSCO03-PRE-12-E

— @ ESA| - Process group

M @ ESA Il - Propeilant handling

-~ @ ESA Il - Processing - Obsolete datasets

— @ 1 Adhesive bonding

— @ 2 Composite manufacture

t— @ 3 Encapsulation/moulding

— @ 4 Painting/coating

|- @ 5 Cleaning

- @ 6 Welding/brazing

— @ 7 Crimping/stripping/wire wrapping
I~ @ 8 Soldering

— @ 9 Surface treatments

M~ @ 10 Plating

I @ 11 Machining

I~ @ 12 Forming

[~ @ 13 Heat treatment

I~ @ 14 Special fabrication

@ 15 Marking

I~ @ 16 Miscellaneous processes

‘- @ 17 Inspection procedures

— Decontamination and waste treatment

}— Fuelling and handling

I Propellant storage

~ @ Propellant loading

© Copyright DEIMOS

— @ ESA |- Material groups

I~ © ESA il - Chemicals

M~ © ESA i - Propeliants

I~ ESA IV - Electrical components

- @ ESAV - Materials - Obsolete datasets

Al 7000 alloys

Al Li alioys
—® 1 Auminium and aluminium alioys
AL Si Mg alloys

"
© © 0 ©

Other

n

{— @ 2 Copper and copper alloys

{— @ 3 Nickel and nickel alloys

]

I~ @ 4 Titanium and titanium alioys

@ 5 Steels

]

@ 6 Stainiess steels

[~ @ 7 Filier metals: welding, brazing. soldering

I~ @ 8 Miscellaneous metallic materials

I~ @ 9 Optical materials

{— @ 10 Adhesives, coatings, varnishes

t— @ 11 Adhesive tapes

I~ @ 12 Paints and inks

[~ @ 13 Lubricants

I~ @ 14 Potting compounds. sealants, foams
@ Fibers

[~ @ 15 Reinforced plastics

|

@ Matrices

© Fitxre reinforced polymers
I~ @ 16 Rubbers and elastomers

I~ @ 17 Thermoplastics =

[~ @ 18 Thermoset plastics (including PCBS) =

[~ @ 19 Material aspects of wires and cables =
-9

ceramics
@ Glass

— Gases

n

I Inorganic
I~ Organic
— Water
—® Solid
— @ ULquid
—@ Gas
— Devices

@ Printed wiring board
{— Module @ Electronic unit

@ Others

[~ @ Germanium wafer LCA

- @ Electronics LCA

Al =
20 Miscellaneous nonmetallic materials, e g _[ O nsnaires,

— @ Carbon fiber

—— @ Cyanate ester resin



ESA LCA DB End-User Experience o
Structure changes deimos
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O The Category “Use” has been added, to reflect the space segments:

0 Ground segment
0 Launch segment
O Space segment

— @ ESA| - Ground segment

I— @2 ESA Il - Manpower & travels

— @2 ESA Il - Launch segment

~ AOCS

— Communication

|- EPS

I— Harness.

t— Mechanism

— @ Spacecraft platform —— OBDH

[~ @ Propulsion sub-system
[~ Robotics

[— Satellite adapter

— @ ESA IV - Space segment —
[— Testing models

[— Structures

= Thermal control

‘— @ Spacecraft — @2 Payload
[~ @ ESAYV - Testing and inspections —— @ Tanks

[— @2 ESA VI - Missions

“— @ ESA VIl - Use - Obsolete datasets

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 20



ESA LCA DB End-User Experience T
Inclusion of ETS data deimos

Some datasets representing testing activities performed in ETS (European Test Services)

have been added to the DB.

O Data are collected in 2022 from ETS (ESA/ESTEC) and provided by ESA HIF.
d The datasets are under the folder USE - ESA V - Testing and inspections.

T !
XX 4

The list of the datasets is the following:

Vibration test, {RER} | Testing | Cut-off, U

Thermal Vacuum Chamber, PHENIX infrared, {RER} | Testing | Cut-off, U
Thermal Vacuum Chamber, LSS, Sun simulation ON, {RER} | Testing | Cut-off, U
Thermal Vacuum Chamber, LSS, Sun simulation OFF, {RER} | Testing | Cut-off, U
ISO8 Clean Room, {RER} | Testing | Cut-off, U

Acoustic [LEAF], {RER} | Testing | Cut-off, U

I Oy W Ry Oy W



ESA LCA DB End-User Experience T
Inclusion of ETS data deimos
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Example of AIT in ETS dataset:

Vibration test, {RER} | Testing | Cut-off, U min ESA LCA External 1.2.0f e3.9.1
£

This dataset describes a vibration test (sinusoidal or random load) of 1 minute duration in a shaker (MVS and Cluad Shaker dx160kM].
The preparation time on the shaker shall be accounted for, thus 30 minutes operations shall be considered in total per each run.

The dataset refers only to the test itself (clean room impacts are not included and shall be added separately].

This dataset can be used for SM (structural meodel) and/cr PFM (Prote-Flight model) test campaign.

Data are collected in 2022 from ETS (ESA/ESTEC) and provided by ESA HIF.

Assumption: European energy mix

The dataset is modelled by RIMNA.

Exclusion & Justification

1) Emissions and waste: Megligible

2) Infrastructures Mot included

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 22
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ESA LCA DB End-User Experience
LCIA method update

ESA LCIA - EF 3.0 Method (Adapted)

d adapted from EF 3.0, used in the European
Commission's Environmental Footprint transition phase

d includes normalization and weighting factors from
November 2019

O impact categories haven't been adapted to space
applications

A flow indicators not included (to be calculated using
ESA LCA handbook)

O potential supply chain risks against REACh, RoHS, and
CRM directives

© Copyright DEIMOS
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deimos

Impact Categories & Space Applications

Dy Iy Iy Iy Iy Iy Ny I Ny Ay Ny

EF-Climate Change (GWP)

EF-Ozone depletion (ODEPL)

EF-Ionising radiation (IORAD)

EF-Photochemical ozone formation (PCHEM)
EF-Particulate matter (PMAT)

EF-Human toxicity, non-cancer (HTOXnc)

Human toxicity, cancer (HTOXc)

EF-Acidification (ACIDef)

EF-Eutrophication freshwater (FWEUT)
EF-Eutrophication marine (MWEUT)
EF-Eutrophication terrestrial (TEUT)
EF-Ecotoxicity freshwater (FWTOX)

EF-Land Use (LUP)

EF-Water use (WDEPL)

EF-Resource use, energy carriers (ADEPLf)
EF-Resource use, mineral and metals (ADEPLmMu)
CML-Acidification (ACIDcml)

CML-Resource use, mineral and metals (ADEPLmr)
CML-Ecotoxicity marine aquatic (MWTOX)
CED-Primary energy consumption (PRENE)

23
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ESA LCA DB End-User Experience
Documentation (I)

L

DN

DEG-CMS-SUPSCO03-PRE-12-E

ESA LCA DB Public User Manual

« aligned for External v1.2.0f €3.9.1

« dedicated document for each DB release
« new structure presented

« procedures focusing on usage, based on
“lessons learned”

« SimaPro procedures
« openLCA procedures
« available on ESA Platform

© Copyright DEIMOS
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.! Public User Manual

Table of Contents

1. INTRODUCTION

1.1. Purpose

1.2. Acronyms and Abbreviations

2. RELATED DOCUMENTS

2.1. Reference Documents

3. SCOPE OF THE ESA LCA DATABASE AND FRAMEWORK

3.1. Current Software versions

3.2. ESA LCA DB History

3.3.Ch

3.4. How to use the ESA LCA DB with SimaPro and OpenlCA Software solutions
3.5. SimaPro — OpenlLCA data convertor solution

['-TR" - R - - - B - - B IS I - I - I - 1]

=]
[=]

4. STRUCTURE OF THE ESA LCA DB PUBLIC VERSION

]
=

5. ENVIRONMENTAL INDICATORS AND METHODS

-
w

6. SIMAPRO PROCEDURES

-
w

6.1. Making a backup of the DB in SimaPro

-
w

6.2. Updating the Software in SimaPro

-
(%]

6.3. Background database upd

-
(=]

6.3.1. Ecoinvent update

[
=3

6.3.2. Append substances

[
=3

6.3.3. Obsolete dataset update in SimaPro

[
~

6.3.3.1. Procedure to identify cbsolete datasets

[
~

6.3.3.2. Procedure to replace obsolete datasets

[
@

6.4. Dataset delivery

-
-]

6.4.1. Procedure for ".nx1" delivery

[
w

6.4.2. Procedure to export full database in .csv

[
w

6.4.3. Procedure to export datasets in .csv format

(=]
=]

6.5. Procedure to export the LCIA methods from SimaPro

%]
[y

7. OPENLCA PROCEDURES

N
&

7.1. Environmental indicators and methods

N
&

7.1.1. Procedure to export the LCIA methods from OpenlLCA

[¥]
-

7.1.2. Procedure to import the LCIA methods to OpenlCA

<]
N

8. ANNEX ENVIRONMENTAL INDICATORS

(]
(=
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Guidelines for Datasets delivered to ESA

« Based on “lessons learned” in dataset integration
and conversion

« Work in progress

« Nomenclature

« Format

« Documentation and details
« Interoperability

oooo

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 25



ESA LCA DB End-User Experience
Guidelines for Datasets Delivered to ESA

—

Updates to Data Formats
ecoinvent and Accepted for
license Delivery

Usage of existent Adaptation of existing

Data Providers datasets/DB ESA LCA DB datasets

Copyright and For
source of external/internal
adaptation only specification

General Datasets Description and
: Nomenclature :
requirements documentation

Modelling and

Dataset contents Dataset quality interoperability
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ESA LCA DB End-User Experience T
Guidelines for Datasets Delivered to ESA deimos

/ e

In order to receive and use
the ESA LCA DB SimaPro
version, the data provider

shall have a SimaPro When different datasets for

the same material, product or

license equal or higher than ) The user shall not When using the ESA LCA DB, . SimapP 1
. the ESA LCA DB version. process are available, the modify the ESA LCA it is the responsibility of each Imarro.nx
In order to receive contractor shall select the one DB datasets directly. LCA Project Contractor to * SimaPro .csv
and use the ESA that better fits the actual Any change will be ensure that no obsolete . openL_CA J_SON-LD, .zolca
LCA_DB, the data - m.ate.rlal,' proc_iuct, or process, done in copies of said ecoinvent datasets are being . Que_stlonnalre
provider shall with justification. datasets. used in the modelling of *  Gabi ILCD (currently not
havg an datasets during the LCA available)
ecoinvent _Ilcense The dataset description Activity.
equal or higher shall include, in case of
than the ESA adaptation, the source of
LCA DB version. The dataset name shall adaptation and
follow the nomenclature modification performed.
All datasets provided to considerations, The dataset description
ESA shall be modelled containing 5 sections: shall contain the explicit
as unit processes. Product name, The datasets delivered shall The dataset description specification on
Geographical location, contain a minimal set of shall contain a copyright integration inside the
S Activity name, Allocation, information on object, functional statement. ESA LCA DB external
Proprietary tag. unit, exclusions, methodological =~ e version.
Abbreviations shall be choices, etc. L T
ESA shall have access to avoided.
all the foreground —
datasets
created/developed/used For a dataset the mass
in the LCA model. The required allocation

and energy balances

criteria is cut-off. shall be consistent.

The dataset shall follow
the dataset quality
considerations, including
the minimal contents
expected per dataset
type.

_____________________ The dataset modelling
shall take into account
the interoperability
between LCA software
considerations.
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m e GreenDeLTa : deimos

ESA LCA DB - Gaps

d One of the objectives of our work is to identify gaps
in the ESA LCA DB (missing datasets) so that we
can add them, thus facilitating the modelling of
specific missions.

© Copyright DEIMOS 28



ESA LCA DB End-User Experience e
ESA LCA DB - Gaps deimos

/ \ e

Elements needed to model a generic Space
mission

Ela-Launch and
commissioning

Elb -Launch and
commissioning
Launcher-related
activities

C + D - Detaild definition
+ qualification and
production

A + B - Feasibility +

Preliminary definition E2 - Utilisation phase

Spacecraft-related
activities

1
| 1
PR IEIE € 2 Propellant AIT Transport
spacecraft components l \ l \
1

1
Production of platform Production of payload
components components
V.
1
1 1
EARTH OBSERVATION SCIENTIFIC TELECOMMUNICATION
V.
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ESA LCA DB End-User Experience

ESA LCA DB - Gaps

—

1. Preliminary identification of gaps
(with the support of space experts
involved in the project)

Production of payload
components

e —
deimos

_/

EARTH OBSERVATION

visible camera

infrared camera

multispectral camera
hyperspectral camera
panchromatic camera

SAR (synthetic aperture radar)
optical camera

DEG-CMS-SUPSCO03-PRE-12-E

SCIENTIFIC

S

radar altimeter

dust flux monitor

mass spectrometer
dosimeter
magnetometer

lon analyzer

neutral particle analyzer
energetic particle analyzer
acoustic recorder
radiometer
scatterometer

TELECOMMUNICATION

transmitter

30



ESA LCA DB End-User Experience
ESA LCA DB - Gaps

_——'"‘_—_’__-—__——_______—— ﬁ——__--_-_‘-‘_-““‘-_____

e —
deimos

_/

2. Other gaps identified during dedicated meeting with other space experts:

DO O

Data on launch and use phase only in the internal DB

Standard recurrent materials specific for space applications - in order to ensure that different
primers are using the same modelling

Propellants

Data regarding different types of tests and test equipment, and also data for energy to keep  J{JP5:
cleanroom in correct atmosphere

added

Data for office manhours (generic or if possible distinguishing between types of activities e.g.
design and development, groundstation)

Data for different manufacturing processes of subsystems and parts (mainly related to
auxiliaries and energy, waste, ...)

Data for ground support equipment
only in the internal DB

Data for different types of infrastructure: cleanroom, groundstation

Data about Cubesat

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS
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ESA LCA DB End-User Experience o
ESA LCA DB - Gaps deimos

// e

(8 s :{25:1;":;,, 3. Additionally, the new ESA LCA DB structure can
o o help in the identification of gaps by examining the
empty folders, e.g.:

07. Filler metals: welding, brazing, soldering

09. Optical materials
11. Adhesive tapes
12. Paints and inks

I~ @ 14 Potting compounds. sealants, foams

T
[ |
(I Iy Ny Ny WAy Oy

| e 13. Lubricants
—_—- 14. Potting compounds, sealants, foams

16. Rubbers and elastomers

[~ © ESA i - Chemicals -

~ © ESA i - Propeliants —1— @ Uquid

@ Printed wiring board
{— Module @ Electronic unit
[~ ESA IV - Electrical components —
@ Others

- @ ESAV - Materials - Obsolete datasets © Copyright DEIMOS 3 2
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openLCA Converter Tool

d openLCA used as data converter, data management
platform and LCA software in the project
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openlLCA —
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Q ,Full fledged™ LCA software, like SimaPro or GaBi
O open source and free, developed by GreenDelta since ~ 15 years
Q > 100,000 users worldwide, flexible and powerful
O Latest release 2.0.2 two weeks ago
Q
Q

Ecoinvent, GaBi, .. other databases can be used in openLCA
Script support, flexible, powerful -> better suited for data management

© Copyright DEIMOS 34



openLCA —

deimos

S —

O SimaPro import

ﬁ Import finis

§ SimaPro CSV Import

Handled 40209 data sets:
v f
elect an import wiz Imported: 40209
UFIEI ated: 0

Skipped: 0

ac\Downloa xternal120c

File Import
EcoSpold 1 Errors: 0

Warnings: 14
im Flow Sheet Warnings: 14

S SimaPro C5V

ILCD Metwork | Report
Other

Geometries from Geol
m Import entire database
B Linked Data (JSON-LD)

Generate
Produc
Parameters

B Character f b-compartrnents

Finish Cancel

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS
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deimos
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O SimaPro import

Welcome Im port detail:

Import details

M Wamnings Al | number of messages | | ]

Data sef

TR]| heat and tural gas, > slant, rical | Cut-

operation, reefer,

rical | Cut-
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L

O SimaPro import

DEG-CMS-SUPSCO03-PRE-12-E

» esa_external120ct?2
h database
n unit cmd; import quant
wn unit hr; import quantity Time
n unit kgkm; import quantity Transport
unknown ) olume. Time

unknown unit mm; import quantity Length

vn unit MJ; import quantity Energy

n unit p; import

unkno
unkno

unkno

JTime
unknown unit kg s import gquan lass. Time
unknown unit kBg; import quantity Radicact

© Copyright DEIMOS
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deimos
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O SimaPro import

* Imported Aluminiurm, A& 2618 T851 {RER]} billet production | Cut-off, U

* |Imported Dross from Al electrolysis {RoW]| treatment of dross from Al electrolysis, residual material landfill | Cut-off, U

¥* Imported Electricity, high voltage {MX}| electricity production, nuclear, boiling water reactor | Cut-off, U

* |Imported Heat, district or industrial, natural gas {TR}| heat and power co-generation, natural gas, combined cycle power plant, 400MW electrical | Cut-4

* |Imported Operation, reefer, cooling {GLOY| market for operation, reefer, cooling | Cut-off, U

* |mported Sewer grid, class 4/CH/1 U

* Imported Waste plastic, mixture {GR}| market for waste plastic, mixture | Cut-off, U

* Imported Operation, reefer, cooling {GLOY| operation, reefer, cocling, 40-foot, high-cube, R134a as refrigerant | Cut-off, U

* |Imported Heat, district or industrial, natural gas {SK}| heat and power co-generation, natural gas, conventional power plant, 100MW electrical | Cut-off,

* |Imported Sewer grid, class 3/CH/I U

* Imported Waste plastic, mixture {GLO])| treatment of waste plastic, mixture, unsanitary landfill, moist infiltration class (300mm) | Cut-off, U

i Imported Operation, reefer, freezing {GLO}| operation, reefer, freezing, 40-foot, high-cube, carbon dioxide, liquid as refrigerant | Cut-off, U

* |Imported Electricity, high voltage {MX}| electricity production, natural gas, conventional power plant | Cut-off, U

* |mported Operation, passenger car/RER L

* Imported Operation, transoceanic freight ship/OCE U

¥* Imported Operation, reefer, freezing {GLO}| market for operation, reefer, freezing | Cut-off, U

* |Imported Heat, district or industrial, natural gas {SK}| heat and power co-generation, natural gas, combined cycle power plant, 400MW electrical | Cut-4

* Imported Sewer grid, class 1/CH/1 U

¥ Imported Electricity, high voltage {MX}| electricity production, natural gas, combined cycle power plant | Cut-off, U

i Imported Operation, reefer, freezing {GLO}| operation, reefer, freezing, 40-foot, high-cube, R134a as refrigerant | Cut-off, U

* |Imported Operation, passenger car/CH U

* |mported Sewer grid, class 5/CH/1 U

* Imported Operation, maintenance, read/CH/I U

¥* Imported Sewer grid, urban {GLO}| sewer grid construction, urban | Cut-off, U

* |Imported Heat, district or industrial, natural gas {5l}| heat and power co-generation, natural gas, conventional power plant, T00MW electrical | Cut-off,
bEGC * |Imported Strawberry {GLOY market for strawberry | Cut-off, U

+

Imported Operation, maintenance, railway track/CH/1 U



openLCA —
deimos
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d Completed database and LCIA methods
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L —

O Product systems can be created in the database..

Hectronic Unit, high IC, me...
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d ..and evidently be calculated

Electronic Unit, high IC, memory only {RER} | production | Cut-off, U

~ Impact analysis: ESA LCIA - EF 3.0 Method (adapted)

Sub-group by: © @ Processes | Don'tshow< |1 %

MNarme Category Inventory rezu\# Characterization facto Impact assessment r&:ultl

ACIDeml ESA LCIA - EF 3.0 Method (adapted) 4.80642 kg 502 eq

~ i= ACIDef ESA LCIA - EF 3.0 Method (adapted) 6.22103 mol H+ eq
Sulfur dioxide Emissions to air/low. pop. 2.40286 kg 1.31000 mol H+ eq/kg 3.14775 mol H+ eq

Nitrogen oxides Emissions to air/low. pop. 1.51641 kg 74 112214 mol H+ eq

Nitrogen oxides Emissions to air 114672 kg 0.84857 mol H+ eq
Ammaonia Emissions to air 0.13875 kg 3.02000 mol H+ eg/kg 901 mol H+ eq

Sulfur dioxide Emissions to air/high. pop. 0.23489 kg 131000 mol H+ egq/kg 0.30771 mol H+ eq

Sulfur oxides Emissions to air 0.10440 kg 1.31000 mol H+ eq/kg 0.13677 mol H+ eq

Nitrogen oxides Emissions to air/high. pop. 0.14632 kg 0.74000 mol H+ eg/kg 0.10828 mol H+ eq

Sulfur dioxide Emissions to air 0.06870 kg 131000 mol H+ eg/kg 0.09000 mol H+ eq

ADEPLF ESA LCIA - EF 3.0 Method (adapted) 904241701 MJ

~ =% ADEPLmr ESA LCIA - EF 3.0 Method (adapted) 1.20476 kg Sb eq
~ Tantalum Resources/in ground 04078 kg 11.50000 kg 5b eq/kg 0.46900 kg 5b eq
Tantalum concentrate, 30% Ta205 {RoW}| tantalum mine operation and benefici: material/Metals/Non ferro/Transformation 0.01657 kg 0.19050 kg Sb eq

Tantalum concentrate, 30% Ta205 {CD}| tantalum mine operation and beneficiati material/Metals/Mon ferro/Transformation 0.01614 kg 0.18566 kg Sb eq

Tantalum concentrate, 30% Ta205 {RW}| tantalum mine operation and beneficiat material/Metals/Mon ferro/Transformation 0.00807 kg 0.09283 kg Sb eq

Silver Resources/in ground 0.04576 kg 8.42000 kg Sb eq/kg 0.38526 kg Sb eq

Gold Resources/in ground 0.00862 kg 36.00000 kg Sb eq/kg 0.31033 kg Sb eq
ADEPLmu ESA LCIA - EF 3.0 Method (adapted) 0.51247 kg Sb eq
FWEUT ESA LCIA - EF 3.0 Method (adapted) 157034 kg P eq
FWTOX ESA LCIA - EF 3.0 Method (adapted) 2.09235E4 CTUe

~ GWP ESA LCIA - EF 3.0 Method (adapted) 716.96441 kg CO2 eq
Carbon dioxide, fossil Emissions to air/low. pop. 512.31346 kg 1.00000 kg CO2 eq/kg 51231346 kg CO2 eq

v Methane, fossil Emissions to air/low. pop. 2.03574 kg 36.80000 kg CO2 eq/kg 7491515 kg CO2 eq
Hard coal {CN}| hard coal mine operation and hard coal preparation | Cut-off, U material/Fuels/Coal/Transformation 1.13047 kg 41.60119 kg CO2 eq

Natural gas, vented {GLO}| natural gas venting from petroleum/natural gas prodi material/Fuels/Natural gas/Transformation 0.59554 kg 21.91569 kg CO2 eq

Carbon dioxide, fossil issions to air/high. pop. 1.00000 kg CO2 eq/kg

9911 kg CO2 eq

v Carbon dioxide, fossil ons to air 00000 kg CO2 eqikg 9886 kg COZ eq
Diesel, burned in building machine {GLO}| diesel, burned in building machine | C energy/Mechanical/Transformation 19.54499 kg 19.54499 kg CO2 eq

v Ethane, hexafluoro-, HFC-116 Emissions to air/high. pop. 0.00111 kg 1.23000E4 kg CO2 eq/kg 13.69150 kg CO2 eq
Wafer, fabricated, for integrated circuit {GLO}| wafer production, fabricated, for i material/Electronics/Compeonent/Transformation 0.00111 kg 13.69146 kg CO2 eq

HTOXe ESA LCIA - EF 3.0 Method (adapted) 7.06790E-7 CTUh
HTOXnc ESA LCIA - EF 3.0 Method (adapted) 4.05109E-5 CTUh
IORAD ESA LCIA - EF 3.0 Method (adapted) 8448112 kBq U-235eq
LUP ESA LCIA - EF 3.0 Method (adapted) 4906.80996 Pt
MWEUT ESA LCIA - EF 3.0 Method (adapted) 125318 kg N eq
MWTOX ESA LCIA - EF 3.0 Method (adapted) 1.03293E7 kg 1,4-DB eq
ODEPL ESA LCIA - EF 3.0 Method (adapted) 5. 1E-5kg CFC11 eq
PCHEM ESA LCIA - EF 3.0 Method (adapted) 3.74720 kg NMVOC eq
DRAAT CCAI/MIA CE M AAcib o d Feod ot It A AIEEE T A




openLCA

{GLO}| market for gold | Cut-off, U 1

Direct (0.000%):
0.000 kg 502 eq
Upstream total (52.615%):

2,576 kg SO2 eq

‘rﬂ Integrated circuit, memory type, ceramic pau.wl
Direct (0.000%):
0.000 kg 502 eq
Upstream total (T0.705%):
3462 kg 502 eq

H{RoW}| silver-gold mine operation with...|

Direct (0.000%):
0.000 kg 502 eq
Upstream total (9.018%):
0442 kg 502 eq

Pl |

(5] Gold {zaj] gold refinery operation | Cut-off, U ||

Direct (4.281E-4%):
2.096E-5 kg 502 eq
Upstream total (12.311%):
0.603 kg 502 eq

- —~

—

([2] Etectranic unit, high IC, memory only {RER}...)|

Direct (0.000%):
0.000 kg 502 eq
Upstream total (100.000%):
4,896 kg 502 eq

g —

|r¢'-.| PWB surface mounted components, incl. ta‘..wl

Direct (0.000%):
0.000 kg 02 eq

Upstream total (27.650%):

1.354 kg 502 eq

c

e

eimos

‘rrﬁ Wafer, fabricated, for integrated clrcult{GLO...Wl

|r¢ﬁ Capacitor, for surface-mounting {GLO}| cap...ﬂ ‘rrﬁ Resistor, surface-mounted {GLO}| resistof

Direct (0.000%):
0,000 kg 502 eq
Upstream total (19.140%):
0.937kg 502 eq

Direct (0.000%):
0.000 kg 502 eq
Upstream total (10.441%):
0511 kg 502 eq

Direct (0.000%):
0,000 kg 502 eq
Upstream total (10.875%):
0333 kg 502 eq

([5] Wafer, fabricated. for integrated circuit {GLO... |

(51 Palladium (GLO} market for palladium | Cut.. |

Direct (0.000%):
0.000 kg 502 eq
Upstream total (19.140%):
0.937kg 502 eq

Direct (0.000%):
0.000 kg 502 eq
Upstream total (18.506%):
0.906 kg 502 eq

fing {GLO}| market for blasting | Cut-off, U||

"|f¢1 Flectricity, medium voltage {ZA}] market for .. |lagf[5]_Gold, unrefined {ZA}] gold mine operation a... |

(5] Frecticity, medium voltage {GLO}| market gr...|

([Z1_patiadium {RU}| platinum group metal mine . ||
Direct (16.544%):

Direct (0.000%):
0.000 kg 502 eq
Upstream total (13.173%):
0.645 kg 502 eq

Direct (0.000%): Direct (0.090%):

0.000 kg 502 eq 4.430E-3 kg 502 eq
Upstream total (11.101%): Upstream total (8.913%):

0.344 kg 502 eq 0436 kg SO2eq

Direct (0.000%):
0.000 kg 502 eq

— Upstream total (17.826%):

0873 kg 502 eq

0.810 kg 502 eq
Upstream total (16.612%):
0.812 kg 502 eq

DEG-CMY
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openLCA:SimaPro result comparison —

o
(external database, Electronic Unit, high IC, memory only {RER} | deimos
production | Cut-off, U)
\ /
openlLCA SimaPro o/SP
Name Category Impact assessment result Total Unit
ACIDcml ESA LCIA - EF 3.0 Method (adapted) 4.896418114 4.89641806 kg SO2 eq 1.00000001
ACIDef ESA LCIA - EF 3.0 Method (adapted) 6.221032012 6.22103194 mol H+eq 1.00000001
ADEPLf ESA LCIA - EF 3.0 Method (adapted) 9042.417009 9042.41684 M) 1.00000002
ADEPLmr ESA LCIA - EF 3.0 Method (adapted) 1.204761963 1.20476196 kg Sb eq 1
ADEPLmu  ESA LCIA - EF 3.0 Method (adapted) 0.512473244 0.51247324 kg Sb eq 1
FWEUT ESA LCIA - EF 3.0 Method (adapted) 1.570335308 1.5703353 kg P eq 1.00000001
FWTOX ESA LCIA - EF 3.0 Method (adapted) 20923.53852 20923.5384 CTUe 1.00000001
GWP ESA LCIA - EF 3.0 Method (adapted) 717.0323484 716.964395 kg CO2 eq 1.00009478
HTOXc ESA LCIA - EF 3.0 Method (adapted) 7.07E-07 7.07E-07 CTUh 1.00000045
HTOXnc ESA LCIA - EF 3.0 Method (adapted) 4.05E-05 4.05E-05 CTUh 0.99999994
IORAD ESA LCIA - EF 3.0 Method (adapted) 84.48111987 84.4811184 kBq U-235ec 1.00000002
LUP ESA LCIA - EF 3.0 Method (adapted) 4906.809957 4906.80991 Pt 1.00000001
MWEUT ESA LCIA - EF 3.0 Method (adapted) 1.253184875 1.25318486 kg N eq 1.00000001
MWTOX ESA LCIA - EF 3.0 Method (adapted) 1.03E+07 10329272.5 kg 1,4-DBeq 1.00000001
ODEPL ESA LCIA - EF 3.0 Method (adapted) 5.81E-05 5.81E-05 kg CFC1leq 1.00000082
PCHEM ESA LCIA - EF 3.0 Method (adapted) 3.747196498 3.74719645 kg NMVOCe 1.00000001
PMAT ESA LCIA - EF 3.0 Method (adapted) 4.13E-05 4.13E-05 disease inc.  1.00000016
PRENE ESA LCIA - EF 3.0 Method (adapted) 10613.48955 10613.4894 M) 1.00000002
TEUT ESA LCIA - EF 3.0 Method (adapted) 14.01649413  14.016494 mol N eq 1.00000001
WDEPL ESA LCIA - EF 3.0 Method (adapted) 141.1528113 141.152809 m3 depriv. 1.00000002

DEG-CMS-SUPSCO03-PRE-12-E
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O Datasets could be modified with scripts

AR Q@
% Navigation
v = esa external 120ct23
B Projects
~ B Product systems
s Electronic Unit, high IC, memary only {RER} | production | Cut-off, U
v I Processes
> B energy
> M material
I processing
> B Agricubtural
> B Compressed air
> I Electronics
> B ESA| - Process group
> B ESA Il - Propellant handling
> B ESA ll - Processing - Obsolete datasets
> I Glass
> B Land transformation
~ B Metals
> B Chipless shaping
> I Chipping
Coating
> B Market
> I Transformation
5] Zinc coating, coils/RER U
5] Zinc coating, pieces, adjustment per um/RER U
&) Zinc coating, pieces/RER U
> [ General manufacturing
> B Infrastructure
> B Metal working
> B Others
> Il Welding
> B Cthers
> I Plastics
> [ Power plants.
> B Textiles
> B Transformation
> I Waste
> I Wood
> I transport
> Il use
> B waste treatment
v Flows
> B Emissions to air
> B Emissions to soil
> I Emissions to water
nergy
> [ Biomass
» B Cogeneration
» I Electricity by fuel
> A Electicity country mix
> B ESA |- Energy
> I ESA Il - Energy - Obsolete datasets
> 8 Heat
> B Mechanical
> W Final waste flows
> [ material
5 B processing
> I Resources
> W transport
>
> I waste treatment
™ EPDs
I Results
v @ Indicators and parameters
B8 Impact assessment methods
i® ESALCIA - £F 3.0 Method (adapted)
I8 Impact categories
~ B ESALCIA - EF 3.0 Method (adapted)

se

DEG-CMS-SL

G § =8 A& Wdlome PY Python X

name and uuid of the un

ev Python
1 """The objective of this script is to automatically convert a list of unit processes to system processes. You will need to select a csv file containing the
2 """(c) GreenDelta GmbH, Berlin, 2023
3
4 from uuid import uuid4
5 import csv
6 from org.openlca.app.components import FileChooser
7 from org.eclipse.jface.dialogs import MessageDialog
8
9 class ProcessConverter():
10 """The objective of this class is to take a unit process and transform it into a system process."""
11
12 def __init__(self, unit_process_uuid, new_system_process_name):
13 self.unit_process_uuid = unit_process_uuid
14 self.new_system process_name = new_system_process_name
15
16 def create_product_system(self):
17 """This function creates a product system from the unit process uuid you provided in the constructor.™""
18
19 p = db.get(Process, self.unit_process_uuid)
20 config = LinkingConfig().providerLinking(ProviderLinking.PREFER_DEFAULTS).preferredType(ProcessType.UNIT_PROCESS)
21 system = ProductSystemBuilder(MatrixCache.createlazy(db), config).build(p)
22 return system
23
24 def run_impact_calculations(self):
75 """This function runs an impact calculation based on the product system calculated in function .create_product_system()."""
26
7 calculator = SystemCalculator(db)
28 product_system = self.create_product_system()
29 product_system.targetAmount = 1
30 setup = CalculationSetup.of(product_system)
31 result = calculator.calculate(setup)
32 return result
33
34 def create_system_process(self):
35 """This function takes the results object calculated in the previous function and uses it to create the system process that is equivalent to the unit process whose uuid you pri
36
7
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unit_process = db.get(Process, self.unit_process_uuid)
if unit_process != MNone:
system_process = Process()
system_process.name = self.new_system_process_name
system_process.refld = str(uuidd())
system_process.description = unit_process.description
system_process.processType = ProcessType.LCI_RESULT
system_process.location = unit_process.location
system_process.category = unit_process.category
system_process.defaultAllocationMethed = unit_process.defaultAllocationMethod
system_process.dgEntry = unit_process.dgEntry
system_process.dqSystem = unit_process.dqSystem
system_process.exchangeDgSystem = unit_process.exchangeDqSystem
system_process.library = unit_process.library
system_process.socialDgSystem = unit_process.socialDqSystem
system_process.tags = unit_process.tags

system_process_documentation = ProcessDocumentation()

system_process_documentation.geography = unit_process.documentation.geography
system_process_documentation.technology = unit_process.documentation.technology
system_process_documentation.time = unit_process.documentation.time
system_process_documentation.validFrom = unit_process.documentation.validFrom
system_process_documentation.validUntil = unit_process.documentation.validUntil
system_process_documentation.modelingConstants = unit_process.decumentation.modelingConstants
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—

O Export is possible to various platforms and LCA Tools (but:

detail)

L3 Export

Select

Select an export wizard:

| type filter text

v EcoSpold
AL Impact methods
“ML Procesces

v Excel
@l Processes
v LCD
ILCD Network Export
@ ILCD Zip-File

w SimaPro C5V
€3 LCIA methods to SimaPro CSV
€% Processes to SimaPro C5V

v openLCA I:}
Lea JSON-LD

DEG-CMS-SUPSCO03-PRE-12-E

e

\

L4 Export processes to a SimaPro CSV file

Select data sets
Please select the destination and the data sets for the export

To file: |C:\Users\ac\DownIoads\esa_external120ct23_aport.CS‘u'

Browse

~ [7]I energy
5 [ Biomass
> []I@ Cogeneration
> [] I Electricity by fuel
> []I Electricity country mix
> []I ESA| - Energy
> []I ESAl - Energy - Obsolete datasets
> [~ Heat
5[] @ Mechanical
> [~/ material
Il processing
Il transport
> ]I use
5 [~] I waste treatment

< Back k Mext =

Cancel

Il

t

il

© Copyright DEIMOS

devil is in the
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L3 Export processes to a SimaPro CSV file

Export configuration

General export settings

Use matching top categories as process types

Flow mapping ~

| Experted product names

Example: product | process {GLO}, U
[~] Append process names

[ Append location codes

[~ Append process types (U: unit process, S: system/LC result)

From file

! < Back MNext »

Cancel
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openLCA: role in the project o
deimos

//—— \ e

d Data conversion / import from GaBi into openLCA, from projects

d Export to SimaPro (entire esa database)

d Import from SimaPro (entire esa database and ,pieces", single datasets)
O Modification of datasets in the esa database

Q Provision of the esa database (openLCA users)

© Copyright DEIMOS 4 6



openLCA: role in the project

—
4 N

SimaPro
\_ J

4 N

~
~

)

OPEnLca

(

N T,

deimos
—_ -
4 I
SimaPro

/
\

-
\_

47



openLCA: role in the project: an LCA data

platform
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Remarks, user support, quality assurance T
deimos

/ \ e

O Every data conversion in LCA is challenging
(tools with limitations and different modeling concepts; different
interpretation and different support of LCA data exchange formats across
LCA software)

d There will be some information loss (-> language translation)

ad We will provide a coordinated user support manual for the conversion
(idea: make users understand basic concepts and avoid things in own
models and datasets that cause issues)

O Quality assurance: various tests, one e.g. results in SimaPro and openLCA
identical, looking good so far

d On the bright side: import of the entire SimaPro esa internal database in
openLCA works with clicking a few buttons, export as well (e.g.)

d We look forward to expanding and improving the data platform and
conversion capabilities and usability in the project, also based on your input
& feedback




& GreenDeLTa - Clm—
eimos

ESA LCA DB - Next Steps

1. WebTool Questionnaire
2. ESA LCA DB next versions
3. Workshops (round 2), wishlists, lessons learned
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ESA LCA DB End-User Experience T
Next Steps deimos

WebTool Questionnaire

O Currently in development
0 Targeted end of 2023
d Web Tool alternative for the .xls Questionnaire

ESA LCA ESA LCA Qestionnaire
Qestionnaire

DEG-CMS-SUPSCO03-PRE-12-E © Copyright DEIMOS 5 1



ESA LCA DB End-User Experience
ESA LCA DB next versions

e —
deimos

—

External DB - 2023

/

\

External DB - long Term

O Add datasets

Lessons Learned

O Need for
standardization and
harmonization

User feedback

n':
ESA LCA DB analysis

d Top-down approach
mmm U Bottom-up approach

DEG-CMS-SUPSCO03-PRE-12-E

@ s O ESA LCA DB user on-point
feedback (DB/Documentation)
User Wishlist

O Compiling user wish lists on
missing/incomplete
datasets

— Q Existent Dataset quality

improvements

O New project datasets
integration

O Priority on missing datasets

needed by users

O Gaps addressed

ESA LCA DB Workshops (II)

O Dedicated meetings with
Prime contractors/ ESA LCA
DB users to understand the
needs of the industry and
prioritize updates accordingly

030
TR

© Copyright DEIMOS 52
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Why update to the new ESA LCA DB?

Easy to export and deliver content (full DB and single processes)
Access to the latest ESA LCA DB and datasets

Access to the latest LCIA methods

Access to updated documentation

Possibility for support

Feedback

U000 O0DO

© Copyright DEIMOS 53



Thank you

www.elechor-deimos.com

Trademarks "Elecnor Deimos", "Deimos" and the logo of Deimos encompass Elecnor Group’s companies of Aerospace, Technology and Information Systems: Deimos Space S.L.U. (Tres Cantos, Madrid, Spain), Deimos Engineering and Systems S.L.U. (Puertollano,Ciudad Real, Spain),
Deimos Engenharia S.A. (Lisbon, Portugal), Deimos Space UK Ltd. (Harwell, Oxford, United Kingdom), Deimos Space S.R.L. (Bucharest, Romania).
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