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=PFL  Open SimaPro and create a new project

B MSE 433 - SimaPro tutorial

(m ¢ LCA Explorer
Wizards
Wizards s 'Projects B
S spn Name I Type | Protection |
Agri-footprint - economic - system Library project New I
Agri-footprint - economic - unit Library project P
Inventory Bike frame tutorial - Normal database Project =
Ecoinvent 3 - allocation, cut-off by classification - system Library project Copy
Ecoinvent 3 - allocation, cut-off by classification - unit Library project
Ecoinvent 3 - allocation, cut-off, EN 15804 - system Library project Delete
Ecoinvent 3 - allocation, cut-off, EN 15804 - unit Library project
Waste types EN 15804 + A2 methods e
Bensrteiiaes EU & DK Input Output Datab 5 New project X
Industry data 2.0 Name
. — Introduction to SimaPro -
. ' MSE433 - Tutoriall
Introduction to SimaPro - E
Methods
Interpretation MSE433 2 Sy
Tutorial Project
USLCI Library project
General data




=PrL  Select the libraries to use in the project

' LCA Explorer
‘ Wizards Selected | Name Protection
Wizards u Agri-footprint - economic - system
I_ Agri-footprint - economic - unit
e v Ecoinvent 3 - allocation, cut-off by classification - system These 2 are the
Description v i Ecoinvent 3 - allocation, cut-off by classification - unit basic libraries
Libraries I_ Ecoinvent 3 - allocation, cut-off, EN 15804 - system
Inventory u Ecoinvent 3 - allocation, cut-off, EN 15804 - unit
o EN 15804 + A2 methods
Processes
n EU & DK Input Output Database
Femack Sk | Industry data 2.0
System descriptions v Methods
Waste types u USLCI

Make sure to always include Methods to avoid
problems when modelling the impacts!

B MSE 433 - SimaPro tutorial



=PFL Create a new product and give it a name

B MSE 433 - SimaPro tutorial

(m ! LCA Explorer
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

\

. - Product stages Name I Project ]
(=)- Assembly - [
 orber  New ssembly =1 s
- Life cycle
- Disposal scenario In put Parameters l
- Di bl
eassEmby Name Status Comment
[+ Reuse
MSE 433 Tutorial | None I
Materials/Assemblies Amount Unit Distribution !
Add line
Processes
Add line
Image

This is where you indicate the material and
process inputs for that specific product

™ Show as list



=P*L . We now add 1.7 kg of Aluminium alloy |

Double click on Add line underneath the Materials/Assemblies box and find the Aluminium we need for this tutorial

| s Select a material process or an assembly X
(=) Assemblies and material Name lUn . S SyStem’ u: unlt
@ Assembly Aluminium alloy, AlLi {CA-QC}| aluminium alloy production, AlLi | Cut-off, S kg | Pick U when selecting the

= Material Aluminium alloy, AlLi {CA-QC}| aluminium alloy production, AlLi | Cut-off, U materials, it can be changed

& Agricultural Aluminium alloy, AlLi {RoW}| aluminium alloy production, AlLi | Cut-off, S kg — when calculating the impact
- Appliances Aluminium alloy, AlLi {RoW}| aluminium alloy production, AlLi | Cut-off, U kg View
c2] Chemicals Aluminium alloy, AIMg3 {RER}| aluminium alloy production, AIMg3 | Cut-off, S kg
- Construction Aluminium alloy, AIMg3 {RER}| aluminium alloy production, AlMg3 | Cut-off, U kg Find
i - Electronics Aluminium alloy, AIMg3 {RoW}| aluminium alloy production, AlMg3 | Cut-off, S kg ‘
: - Electronics waste | || o) inium alloy, AMg3 {RoW} aluminium alloy production, AIMg3 | Cut-off, U kg Coneel
' Cone Aluminium alloy, metal matrix composite { CA-QC}| aluminium alloy production, Metallic Matrix Composite | Cu kg
' fAI::SI Aluminium alloy, metal matrix composite {CA-QC}| aluminium alloy production, Metallic Matrix Composite | Cu kg I~ Show as list
B & :llsoys Aluminium alloy, metal matrix composite {RoW}| aluminium alloy production, Metallic Matrix Composite | Cut-¢ kg
& Market Aluminium alloy, metal matrix composite {RoW}| aluminium alloy production, Metallic Matrix Composite | Cut-¢ kg
‘ E] T Aluminium around steel bi-metal stranded cable, 3x3.67mm external diameter wire {CA-QC}| aluminium around m
: L. Infract Aluminium around steel bi-metal stranded cable, 3x3.67mm external diameter wire {CA-QC}| aluminium around m
Q/Araction Aluminium around steel bi-metal stranded cable, 3x3.67mm external diameter wire {RoW}| aluminium around stt m
i 1 Eerrn S—

Market: Includes transport This dataset represents the manufacturing of aluminium alloyed billets and ingots. Aluminum scrap of the same
from producers to consumers alloy is used as the main aluminium bearing input. Aluminium scrap from external source accounts for 60% of
secondary aluminium in final product, while 40% of secondary aluminium is from internal sources (remelting of
internal scrap in closed loop - accounted in the primary aluminium input). Primary aluminium slab is used as
Transformation: Excludes aluminium input up to 30%. Aluminium losses, through blast furnace slag, are accounted for. Aluminum based
alloys, metal powder and pure metals are added to obtain desired alloy composition. Final product is cast by direct
transport from pl’OdUCGfS to chillyed vertical casting. This alloy is mainly used in the aeronautic sect);r. ThiFs, dataset is based on data fromythe one

consumers facility in Quebec region.
N [+ wvater
g ' Filter on & and ( or Clear | 68
= 22745 items | 1 item selected &




=L Add the amount of Aluminium needed

Name Status Comment
| MSE 433 Tutorial None
Materials/Assemblies Amount Unit Distribution  SD2 or 25D Min
‘ Aluminium alloy, AlLi {RoW}| aluminium alloy production, AlLi | Cut-off, U 1.7 kg Undefined
Add line

We want to add Processes, Transportation, Energy...

Processing: Metal working, average for aluminium product manufacturing {GLO}| market for metal working, average for aluminium product
manufacturing | Cut-off, U
Transportation: Transport, freight, lorry >32 metric ton, EUROG6 {RER}| market for transport, freight, lorry >32 metric ton, EUROG6 | Cut-off, U

Electricity: Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, U

Heat: Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW condensing, non-modulating | Cut-
off, U

B MSE 433 - SimaPro tutorial
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B MSE 433 - SimaPro tutorial

Selecting the processing of the aluminium

11
/

1 11 1

1 111 ir =k 11 1 1 & o] A==] 1 A 1 b -

k! s Select a process X )
- Processes Name /2 I Un
- Energy Degreasing, metal part in alkaline bath {GLO}| market for degreasing, metal part in alkaline bath | Cut-off, S me | Select
\ . Transport Degreasing, metal part in alkaline bath {GLO}| market for degreasing, metal part in alkaline bath | Cut-off, U me e
B P.rocessing Energy and auxilliary inputs, metal working factory {RER}| market for energy and auxilliary inputs, metal working kg =
B | ' Agricultural Energy and auxilliary inputs, metal working factory {RER}| market for energy and auxilliary inputs, metal working kg View
) Cardboard Energy and auxilliary inputs, metal working factory {RoW}| market for energy and auxilliary inputs, metal working kg
Compresed - Energy and auxilliary inputs, metal working factory {RoW}| market for energy and auxilliary inputs, metal working kg Eind
Electronics ) Energy and auxilliary inputs, metal working machine {RER}| market for energy and auxilliary inputs, metal workin kg c :
' 'E:nergy ection Energy and auxilliary inputs, metal working machine {RER}| market for energy and auxilliary inputs, metal workin kg —
: GTHO Energy and auxilliary inputs, metal working machine {RoW}| market for energy and auxilliary inputs, metal workir kg
La:sdstran e Energy and auxilliary inputs, metal working machine {RoW}| market for energy and auxilliary inputs, metal workit kg [~ Show as list
| +) fuesvussassansrsssansnssansus H
é Metal working, average for aluminium product manufacturing {GLO}| market for metal working, average for alur kg
- Metals
Chipless shaping Metal working, average for aluminium product manufacturing {GLO}| market for metal working, average for alur kg
_ Chipping “ | Metal working, average for chromium steel product manufacturing {GLO}| market for metal working, averagefo kg
@ Coating Metal working, average for chromium steel product manufacturing {GLO}| market for metal working, averagefo kg
El Metal working Metal working, average for copper product manufacturing {GLO}| market for metal working, average for copper kg
| : 5 Market Metal working, average for copper product manufacturing {GLO}| market for metal working, average for copper kg
~_Infrastruc | Metal working, average for metal product manufacturing {GLO}| market for metal working, average for metal prc kg
&) Transformati | Metal working, average for metal product manufacturing {GLO}| market for metal working, average for metal prc kg
. [ Welding Metal working, average for steel product manufacturing {GLO}| market for metal working, average for steel prod kg
' Non ferro Metal working, average for steel product manufacturing {GLO}| market for metal working, average for steel prod kg
@) Others —
” Pape.r This is a market activity. Each market represents the consumption mix of a product in a given geography,
Plastics connecting suppliers with consumers of the same product in the same geographical area. Markets group the
Power plants producers and also the imports of the product (if relevant) within the same geographical area. They also account for
- Textiles transport to the consumer and for the losses during that process, when relevant.
“ Frontmos This is the market for 'metal working, average for aluminium product manufacturing’, in the Global geography.
Waste
- Wood Transport from producers to consumers of this product in the geography covered by the market is included.
& Use
Filter on I @ and ( or | Clear | 20
20931 items 1 item selected Y




=EPFL  Selecting the transportation

B MSE 433 - SimaPro tutorial

s Select a process

=] Processes

[+- Energy

ﬁ;}-Transport

@ Air

- Building equipment
-Electricity

- Intermodal

- Others

-Pipeline

-Rail

-Road

= Market

- Infrastructure
: --Transformation
. --Water

-- Processing

-- Use

MName / l Un

Transport, freight, lorry > 32 metric ton, EURO2 {ZA}| market for transport, freight, lorry >32 metric ton, EUROZ | C
Transport, freight, lorry > 32 metric ton, EURO2 {ZA}| market for transport, freight, lorry >32 metric ton, EURO2 | €
Transport, freight, lorry >32 metric ton, EURO3 {BR}| market for transport, freight, lorry > 32 metric ton, EURO3 | C
Transport, freight, lorry > 32 metric ton, EURO3 {BR}| market for transport, freight, lorry >32 metric ton, EURO3 | C
Transport, freight, lorry > 32 metric ton, EURO3 {RER}| market for transport, freight, lorry >32 metric ton, EURO3 |
Transport, freight, lorry > 32 metric ton, EURO3 {RER}| market for transport, freight, lorry > 32 metric ton, EUROS3 |
Transport, freight, lorry > 32 metric ton, EURO3 {RoW}| market for transport, freight, lorry >32 metric ton, EURO3
Transport, freight, lorry > 32 metric ton, EURO3 {RoW}| market for transport, freight, lorry > 32 metric ton, EURO3
Transport, freight, lorry > 32 metric ton, EURO4 {RER}| market for transport, freight, lorry >32 metric ton, EURO4 |
Transport, freight, lorry > 32 metric ton, EURO4 {RER}| market for transport, freight, lorry >32 metric ton, EUROA4 |
Transport, freight, lorry >32 metric ton, EURO4 {RoW}| market for transport, freight, lorry >32 metric ton, EURO4
Transport, freight, lorry > 32 metric ton, EURO4 {RoW}| market for transport, freight, lorry >32 metric ton, EURO4
Transport, freight, lorry > 32 metric ton, EUROS {BR}| market for transport, freight, lorry > 32 metric ton, EUROS | C
Transport, freight, lorry > 32 metric ton, EUROS5 {BR}| market for transport, freight, lorry >32 metric ton, EURO35 | €
Transport, freight, lorry > 32 metric ton, EUROS5 {RER}| market for transport, freight, lorry >32 metric ton, EUROS |
Transport, freight, lorry > 32 metric ton, EUROS5 {RER}| market for transport, freight, lorry >32 metric ton, EURO3 |
Transport, freight, lorry > 32 metric ton, EUROS5 {RoW}| market for transport, freight, lorry >32 metric ton, EUROS
Transport, freight, lorry > 32 metric ton, EURO5 {RoW}| market for transport, freight, lorry >32 metric ton, EURO5
Transport, freight, lorry > 32 metric ton, EUROG {RER}| market for transport, freight, lorry >32 metric ton, EUROG |
Transport, freight, lorry > 32 metric ton, EUROG {RER}| market for transport, freight, lorry > 32 metric ton, EUROG |

thkr
tkr
thr
thkr
tkr
tkr
tkr
tkr
tkr
tkr
thkr
tkr
tkr
tkr
tkr
tkr
tkr
tkr
tkr
tkr

This is a market activity. Each market represents the consumption mix of a product in a given geography,
connecting suppliers with consumers of the same product in the same geographical area. Markets group the

transport to the consumer and for the losses during that process, when relevant.
This is the market for 'transport, freight, lorry »>32 metric ton, EUROE', in the geography of Europe.

This market contains no transport or losses, as they are irrelevant for the delivered product.

Filter on I * and " or | Clear | 406

producers and also the imports of the product (if relevant) within the same geographical area. They also account for

Find

Cancel

| 20931 items

|1 item selected

v’



=P*L " You can use the filter on option to help

s Select a process X |
| = Processes Name
| 2 Energy Electricity, medium voltage {CH}| electricity, medium voltage, municipal waste incineration, import from Gen Select
1 ' Cogeneration Electricity, medium voltage {CH}| electricity, medium voltage, municipal waste incineration, import from Gen New
1 . [ Electricity by fuel Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, S —
» (- Electricity country rr Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, U View

High Voltage Electricity, medium voltage, aluminium industry {|Al Area, Asia, without China and GCC}| market for electricit
- Low Voltage | Electricity, medium voltage, aluminium industry {IAl Area, Asia, without China and GCC}| market for electricit Eind |
-Low Voltage + Electricity, medium voltage, renewable energy products {CH}| market for electricity, medium voltage, renewal

; i C I
= Me‘::;"’;;oltage Electricity, medium voltage, renewable energy products {CH}| market for electricity, medium voltage, renewal i
. Transformati - :
Heat Show as list
Mechanical
Others

-Transport

Processing

- Use

<

e} This dataset represents the amount of imported electricity generated from wastes, from DE to CH. The

2 import volume is defined directly in the Swiss market mix, this is in the dataset market for electricity,

0&3 medium voltage, CH. It is therefore set to rero in this dataset.

IS

-(% For a discussion of different ways of modeling electricity trade in LCl, please refer to (Itten & Frischknecht
' 2012).

- )

™

E Production volume: 0 kWh

%2}

=

[

Filter on |ch| # and  or ] Clear | Filtered 8 of 410

20931 items |1 item selected

N
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Selecting heat with ol

( s Select a process X
[=I- Processes Name
|_=_| Energy Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 100kW coi I Select I
-- Cogeneration Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 100kW cor New
& Electricity by fuel Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 100kW, nc -
" Electricity country It | Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 100kW, nc View
B I-!eat Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW con
&- Coal Heat, central or small-scale, other than natural gas {CH)| heat production, light fuel oil, at boiler 10kW con Eind
" Gas Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW, nor
" I-!eat. pump Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW, nor Cancel
” Ll.gmte Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
EI C:" Market Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue [~ Show as list
i T,:nsfm Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
' Infrastruc | Heat. central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
“ Others Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
“ Solar Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
,, Steam Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
,, Waste Heat, central or small-scale, other than natural gas {Europe without Switzerland}| heat production, light fue
.. Wood Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW c
- Mechanical Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW c
[+ Others Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, r
(- Transport Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, r
[#- Processing —
@ Use Inventory for the operation of a light fuel oil boiler. Data related to input.
[This dataset was already contained in the ecoinvent database version 2. It was not individually updated
during the transfer to ecoinvent version 3. Life Cycle Impact Assessment results may still have changed,
as they are affected by changes in the supply chain, i.e. in other datasets. This dataset was generated
following the ecoinvent quality guidelines for version 2. It may have been subject to central changes
described in the ecoinvent version 3 change report (http://www.ecoinvent.org/database/ecoinvent-
version-3/reports-of-changes/), and the results of the central updates were reviewed extensively. The
Filter on I (* and " or I Clear | 130
20931 items | 1item selected 4

10



=L Nowwe are ready to calculate the Impacts

11

Name Status Comment
[ MSE 433 Tutorial |[ None I | It can be helpful
to add comments
Materials/Assemblies Amount Unit Distribution  SD2 or 25D Min Max Comment \
| Aluminium alloy, AlLi {RoW}| aluminium alloy production, AlLi | Cut-off, U [ 17 kg Undefined | | ] | \
Add line
Processes Amount Unit  Distribution SD2or2SD Min Max Comment \

Metal working, average for aluminium product manufacturing {GLO}| market for metal working, average for aluminium pro

3t

kg Undefined

We assume no waste produced I

Transport, freight, lorry >32 metric ton, EURO6 {RER}| market for transport, freight, lorry >32 metric ton, EUROG | Cut-off, U

1.7/1

000*10000 = 17| tkm

Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, U

N
<V

k kWh | Undefined

Assuming production in Switzerland

Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW condensing, non-moc¢

15

\ M) | Undefined

Add line

Image

\

It is possible to add the
amount using formulas

Remember to save to
avoid losing your work!!

B MSE 433 - SimaPro tutorial



=PFL  Click on the tree to start calculate the impact of the product
@O RIRESG|[<b (== % &fs]d whn|s

12

Input/output l Parameters I
Name Status Comment
| MSE 433 Tutorial || None I |
Materials/Assemblies Amount Unit Distribution  SD2 or 25D Min Max Comment
| Aluminium alloy, AlLi {RoW} aluminium alloy production, AlLi | Cut-off, U [17 kg Undefined | {
Add line
Processes Amount Unit  Distribution SD2or25D Min Max Comment
Metal working, average for aluminium product manufacturing {GLO}| market for metal working, average for aluminium proi| 1.7 kg Undefined We assume no waste produced
Transport, freight, lorry >32 metric ton, EURO6 {RER}| market for transport, freight, lorry > 32 metric ton, EUROG | Cut-off, U | 1.7/1000*10000 = 17| tkm
Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, U 30 kWh | Undefined Assuming production in Switzerland
Heat, central or small-scale, other than natural gas {CH}| heat production, light fuel oil, at boiler 10kW condensing, non-mo¢| 15 M) Undefined
Add line
Image

B MSE 433 - SimaPro tutorial




=PFL  Give It a name, select the method, switch to
system (if needed) and start the calculation

B MSE 433 - SimaPro tutorial

13

Name

| MSE 433 - Tutorial

Comment
[

Calculation function

T Network
®  Tree
C  Analyse
C Compare
' Uncertainty analysis
Method
| ReCiPe 2016 Endpoint (H) V1.09 / World (2010) H/A |
Product Amount Unit Project
| MSE 433 Tutorial [1 p | MSE433 - Tutorial
Current library Suffix
Ecoinvent 3 - allocation, cut-off by classification - unit | Cut-off, U
Replacing library Suffix
{ Cut-off, S

Ecoinvent 3 - allocation, cut-off by classification - system

Switches
T Inventory per sub-compartment
r Exclude infrastructure processes
T Exclude long-term emissions
Meonte Carlo stop criterion

® Fixed number of runs

1000

O Use stop factor

0.005

r Seed value D

Comment

You can easily switch
from Unit to System for a
quicker calculation time

Value I Inventory result (Air/(unspecified)/Water/m3, CN-ECGC)

Help |

Calculate

Close




=Pl Selection of method

A BIETERE et Rt s

B MSE 433 - SimaPro tutorial

s Select a method and a normalization/weighting set

e e

- Methods Name | Version / | Project
.. European LC-IMPACT | marginal pref. | all imp. | 11 1.03 Methods Select
~ Global LC-IMPACT | marginal pref. | all imp. | ir 1.03 Methods View
----- North American LC-IMPACT | marginal pref. | certain imj  1.03 Methods
- Others LC-IMPACT | marginal pref. | certain im; 1.03 Methods Fin
- Single issue IMPACT World+ Endpoint 1.04 Methods
- Superseded IMPACT World+ Midpoint 1.04 Methods Cancel
- Water footprint ReCiPe 2016 Endpoint (E) 1.09 Methods
ReCiPe 2016 Endpoint (H) 1.09 Methods
ReCiPe 2016 Endpoint (I) 1.09 Methods
ReCiPe 2016 Midpoint (E) 1.09 Methods
ReCiPe 2016 Midpoint (H) 1.09 Methods
Normalisation/Weightir /
World (2010) H/A
World (2010) H/H
World (2010) H/Official
ReCiPe 2016 v1.1 endpoint, Hierarchist perspective
This is the default ReCiPe endpoint method.
The ReCiPe 2016 method is a new version of ReCiPe 2008, created by RIVM, Radboud University, Norwegian
University of Science and Technology and PRé Sustainability. Due to significant methodological differences, the
results of ReCiPe 2008 and ReCipe 2016 cannot and should not be compared. In ReCiPe you can choose to use
midpoint indicators or endpoint indicators. Each method has been created for three different perspectives. The
106 items ' 1 item selected Yy

14



=PL  Now we have our tree

Network Tree I Impact assessment I Inventory | Process contribution | Setﬁp
- o - - —
NIOR -0 B 1S % Gl VR i1 B © g
o Assembly \ \
g Life cycle
o g::::’:::n::"a"" You can select different impact This is the
g Reuse categories, we would like to see 1p cut-off %
[ Material the CO2 emission for example MSE 433 Tutorial
0 Energy
g Transport
[ Processing
g Yse
O Waste scenario
[ Waste treatment
1.7 kg 1.7 kg 17 tkm 108 MJ 15 MJ
Aluminium alloy, AlLi Metal working, average Transport, freight, lorry Electricity, medium Heat, central or
{RoWj}| aluminium alloy for aluminium product >32 metric ton, EURO6 voltage {CH}| market for small-scale, other than
production, AlLi | manufacturing {GLO}| {RER}| market for electricity, medium natural gas {CH}| heat
market for metal transport, freight, lorry voltage | Cut-off, S
247 Pt [o:a63 Pi] | ] D.0705 Pt 0.0545 Pt 0.0385 Pt

B MSE 433 - SimaPro tutorial



=PFL - The CO2 (not kgC02e) tree for the same product -
Network Tree I Impact assessment | Inventory | Process contribution | Setup ]
N ® [iventory ] [Air/Carbon dioxide.fossitka) | S~ % (5 Al Mmpex B G g
o Assembly
g Life cycle
@ Disposal scenario
[ Disassembly We have selected the CO2
[ Reuse emission category P
g Meterial MSE 433 Tutorial
g Energy
g Transport
[ Processing
o Use
g Waste scenaric
g Waste treatment
1.7 kg 1.7 kg 17 tkm 108 MJ 15 MJ [ |
Aluminium alloy, AlLi Metal working, average Transport, freight, lorry Electricity, medium Heat, central or
{RoW}| aluminium alloy| for aluminium product >32 metric ton, EURO6 voltage {CH}| market for small-scale, other than
production, AlLi | manufacturing {GLO}| {RER}| market for electricity, medium natural gas {CH}| heat
market for metal transport, freight, lorry voltage | Cut-off, S
23.3 kg 5.9 kg . 1.54 kg et 0511 kgl 1.31 kg -

B MSE 433 - SimaPro tutorial




=PFL Impact assessment - Characterisation

B MSE 433 - SimaPro tutorial

17

Network I Tree Impact assessment Inventory I Process contribution | Setup I 4 I )
Characterisation | Damage Assessment  Normalisation Weighting Single score I Default units
; : ¢ Standard - issi
Skip categories [Never j @ [] I] —— Standar [~ Exclude long-term emissions
0 - C Group [T Perimpact category

75-
70
65-

55

45
40-
35
30

20
15-
10

[——]

S — . B
Global Global Global Stratosp lonizing Czone Fine par Czone Terrestri Freshwa Marine  Terrastr Freshwa Marine Human Human Land Mineral Fossil re Water Water Water
warmin warmin warmin heric oz radiatio format ticulats format al acdifi ter sutr eutrcp 3l zcow0 t2r 2cot ecotox carcino non-car use resourc source consum consum consum

@ Aluminium alloy, AlLi {RoW)| aluminium alloy production. AlLi | Cut-off. S
@ Metal working average for aluminium product manufacturing {GLO}| market for metal working average for aluminium product manufacturing | Cut-off S
@ Transport. freight lorry >32 metric ton. EUROS {RER)| market for transport. freight lorry >32 metric ton EUROG | Cut-off S

Method: ReCiPe 2016 Endpoint (H) V1.09 / World (2010) H/A / Characterisation
Analysing 1 p "MSE 433 Tutorial’;




=P7L  Impact assessment - Damage Assessment

B MSE 433 - SimaPro tutorial

Network Tree Impact assessment II Inventory I Process contribution | Setup 4 |
Characterisation |Damage Assessment] Normalisation Weighting Single score ™ Default units
& Standarc - issi
Skip categoies [Never j @ I] I] —— & Standard [~ Exclude long-term emissions
0 - € Group [ Perimpact category

100
85

a5

75
70
65

55

45
40
35
30

20
15
10

Human health

Ecosystems Resources

B Aluminium alioy, AlLi {RoW)| aluminium alloy production, AlLi | Cut-off S
@ Metal working. average for aluminium product manufacturing {GLOY| market for metal working average for aluminium product manufacturing | Cut-off. S
@ Transport freight lomy »32 metric ton, EUROG {RER}| market for transport. freight lomy >32 metric ton, EURDE | Cut-off S

Method: ReCiPe 2016 Endpoint (H) V1.09 / World (2010) H/A / Damage assessment
Analysing 1 p ‘MSE 433 Tutonal’:

18



=PFL Damage Assessment: Table form

19

Characterisation | Damage Assessment| Normalisation Weighting Single score ™ Default unit
Skip categories |Never j I [] A (¢ Standard [ Exclude long-term emissions
0 — - [~ Perimpact category
Se | Damage category Unit Total Aluminium Metal working, | Transport, Electricity, Heat, central or
alloy, AlLi average for freight, lorry >32 | medium voltage | small-scale,

¥ Human health DALY 0.000181 0.000145 2.74E-5 3.98E-6 3.13E-6 2.15E-6

¥  Ecosystems species.yr 2.06E-7 1.52E-7 3.37E-8 8.13E-9 7.07E-9 5.04E-9

¥  Resources usD2013 2,24 1.36 0.377 0.256 0.0583 0.189

B MSE 433 - SimaPro tutorial



=PFL What if we substitute the Aluminium for recycled
Aluminium?

B MSE 433 - SimaPro tutorial

Go back and open the
product stages section

o Lisposal scenario
g Disassembly

o Reuse

0 Material

g Energy

g Transport

[ Processing

o Use

o Waste scenario
g Waste treatment

1.7 kg

production, AlLi |

247 Pt

By

=

Tree I

{n)
Network
Qﬁmﬁﬁi%

Aluminium alloy, AlLi
{RoWj}| aluminium alloy

1.7 kg
Metal working, average
for aluminium product
manufacturing {GLO}|
market for metal

0.468 Pt

Impact assessment | Inventory

S % Gl R M B O g

p
MSE 433 Tutorial

| Process contribution

17 tkm
Transport, freight, lorry
>32 metric ton, EURO6

{RER}| market for
transport, freight, lorry

0.0705 Pt

|a

108 MJ
Electricity, medium
voltage {CH}| market for
electricity, medium
voltage | Cut-off, S

0.0545 Pt

15 MJ
Heat, central or
small-scale, other than
natural gas {CH}| heat

0.0385 Pt
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=PFL Substitute the Aluminium for scrap Aluminium

Input/output I Parameters I
Name Status Comment
| MSE 433 Tutorial |[ None | |
Materials/Assemblies Amount Unit Distribution  SDZ2 or 25D Min Max Comment
I Aluminium, cast alloy {RER}| treatment of aluminium scrap, post-consumer, prepar[ 1.7 kg Undefined l l
Add line

Processes

-

Metal working, average for aluminium product manufacturing {GLO}| market for metal |

AR

s Select a material process or an assembly

Transport, freight, lorry >32 metric ton, EUROG {RER}| market for transport, freight, lorry

Electricity, medium voltage {CH}| market for electricity, medium voltage | Cut-off, U

Heat, central or small-scale, other than natural gas {CH]| heat production, light fuel oil,

Image

B MSE 433 - SimaPro tutorial

Add line

Go back to the tree and
calculate the imapct

21

X
[=]- Assemblies and material Name I Un
& Assembly Aluminium scrap, new {GLO}| aluminium scrap, new, Recycled Content cut-off | Cut-off, S kg |
=) Material Aluminium scrap, new {GLO}| aluminium scrap, new, Recycled Content cut-off | Cut-off, U kg New |
3] Agricultural Aluminium scrap, post-consumer {GLO}| aluminium scrap, post-consumer, Recycled Content cut-off | Cut-off, ¢ kg =
- Appliances Aluminium scrap, post-consumer {GLO}| aluminium scrap, post-consumer, Recycled Content cut-off | Cut-off, | kg View |
Chemicals Aluminium scrap, post-consumer, prepared for melting {GLO}| aluminium scrap, post-consumer, prepared forn kg
Construf:tlon Aluminium scrap, post-consumer, prepared for melting {GLO}| aluminium scrap, post-consumer, prepared forn kg Find |
£ Electron?cs Aluminium, cast alloy {RER}| treatment of aluminium scrap, new, at refiner | Cut-off, S kg c ' I
lE:Iecltromcs —— Aluminium, cast alloy {RER}| treatment of aluminium scrap, new, at refiner | Cut-off, U kg ance
= Aluminium, cast alloy {RER}| treatment of aluminium scrap, post-consumer, prepared for recycling, at refiner | C kg
Glass - - ’ ;.
£ Metals Aluminium, cast alloy {RER}| treatment of aluminium scrap, post-consumer, prepared for recycling, at refiner | C kg I~ Show as list
Aloys Aluminium, cast alloy {RoW}| treatment of aluminium scrap, new, at refiner | Cut-off, S kg
4
Eiliactsi Aluminium, cast alloy {RoW}| treatment of aluminium scrap, new, at refiner | Cut-off, U . kg
il Aluminium, cast alloy {RoW}| treatment of aluminium scrap, post-consumer, prepared for recycling, at refiner | ( kg
= Non Ferro Aluminium, cast alloy {RoW}| treatment of aluminium scrap, post-consumer, prepared for recycling, at refiner | ¢ kg
& Market Aluminium, in mixed metal scrap {GLO}| aluminium, in mixed metal scrap, Recycled Content cut-off | Cut-off, S kg
= Transforn —
Infrast This dataset is based on two sources: the European Aluminium Association 2005 LCl data (EAA, 2008); and (2) the
{ [ Waste metals ecoinvent v2.2 dataset for the same activity (Althaus, 2009), itself largely based on EAA data from 2000. Priority was |
Minerals given to data contained in EAA (2008); Althaus (2009) was used only in cases where it was found to be more
Others complete that EAA (2008).
Paper + Board While this dataset represents the refining of prepared post-consumer scrap aluminium, the inputs and outputs
- Paper+ Board reported by EAA (2008) actually refer to refining of all scrap, including post-consumer scrap, scrap from foundries,
Plastics turnings, skimmings (dross) and aluminium metallics. In the ecoinvent database, the refining of post-consumer
& Textiles
: Filter on I @ and ( or | Clear I 476
22935 items 1 item selected

N\




=PFL  The CO2 tree for scrap Aluminium

B MSE 433 - SimaPro tutorial

Impact assessment

Network Tree |
b /@ [Inventory ~| [Air/Carbon dioxide, fossil (kg)
[ Assembly
[ Life cycle

@ Disposal scenario
g Disassembly
o Reuse

| Inventory

g Material

o Energy
g Transport

We now have 10.7 kgCO2
instead of 32.6 kgCO2

g Processing

o Yse

O Waste scenario
g Waste treatment

1.7 kg
Aluminium, cast alloy
{RER}| treatment of

aluminium scrap,

X

1.7 kg
Metal working, average
for aluminium product
manufacturing {GLO}|
market for metal

5.9kg

1p
MSE 433 Tutorial

\

We now have 1.4 kgCO2
instead of 23.3 kgCO2

=

17 tkm

I Transport, freight, lorry
>32 metric ton, EURO6

{RER}| market for

transport, freight, lorry
1.54 kg

| Process contribution

108 MJ
Electricity, medium
voltage {CH}| market for
electricity, medium
voltage | Cut-off, S

0511 kg

% CrAl VYR B O ©

Setup

15 MJ
Heat, central or
small-scale, other than
natural gas {CH}| heat

131 kg
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=PFL We can quickly switch to EN15804 if needed

B MSE 433 - SimaPro tutorial

Name

| MSE 433 - Tutorial EN

Comment
[

Calculation function

' Network

« Tree

T Analyse

' Compare

' Uncertainty analysis
Method

|
Product

Amount Unit

Project

Comment

| MSE 433 Tutorial

| MSE433 - Tutorial

Current library

Suffix

Ecoinvent 3 - allocation, cut-off by classification - unit

Cut-off, U

Replacing library

Suffix

Ecoinvent 3 - allocation, cut-off, EN 15804 - system

EN15804, 5

Switches
r Inventory per sub-compartment
[T Exclude infrastructure processes
T Exclude long-term emissions
Monte Carlo stop criterion
@  Fixed number of runs
©  Usestop factor

= Seed value

1000

In the calcuation setup
add the current and
replacing libraries

0.005

e |

Value | Inventory result (Air/(unspecified)/Water/m3, CN-ECGC)

Help |

I Calculate I

Close




=Pl EN15804 Calculation with the previous Aluminium
(not the scrap)

Tree Impact assessment | Inventory

B MSE 433 - SimaPro tutorial

MNetwork

b /@ |Invent|:|ry

[ Assembly
g Life cycle
@ Disposal scenario
[ Disassembly

o Reuse

g Material

o Energy

g Transport

O Processing

o Yse

g Waste scenario
g Waste treatment

1.7 kg

Aluminium alloy, AlLi

{RoW}| aluminium alloy
production, AlLi |

23.8kg

| |Air/Carbon dioxide, fossil (kg)

1.7 kg
Metal working, average
for aluminium product
manufacturing {GLO}|
market for metal

p
MSE 433 Tutorial

=

| Process contribution

s % CAYREME 6O

Setup

17 tkm
Transport, freight, lorry
>32 metric ton, EURO6

{RER]}| market for
transport, freight, lorry

154 kg -

108 MJ
Electricity, medium
voltage {CH}| market for
electricity, medium
voltage | EN15804, S

0.511 kg

15 MJ
Heat, central or
small-scale, other than
natural gas {CH}| heat

131 kg




=PFL  What if we want to calculate the kgC02e?

B MSE 433 - SimaPro tutorial

Name

[ MSE 433- Tutorial GWP100

Comment
[

Calculation function

C Network
« Tree
C Analyse
C  Compare Change Method to
C Uncertainty analysis analyze the GWP100
Method /
| IPCC 2021 GWP100 V1.03 |
Product Amount Unit Project Comment
| MSE 433 Tutorial [ 1 'p | MSE433 - Tutorial |
Current library Suffix
I Ecoinvent 3 - allocation, cut-off by classification - unit [ Cut-off, U ]
Replacing library Suffix
| Cut-off, S |

[ Ecoinvent 3 - allocation, cut-off by classification - system

Switches
I Inventory per sub-compartment
[T Exclude infrastructure processes
T Exclude long-term emissions
Monte Carlo stop criterion

@  Fixed number of runs

1000

@  Use stop factor

B Seedvalue E’

Value | Inventory result (Air/(unspecified)/Water/m3, CN-ECGC)

Help |

I Calculate I

Close




=PFL  What if we want to calculate the kgC02e?

S —

S — - S ——

s Select a method and a normalization/weighting set

| B-Methods Name | Version / | Project

European Mineral resource dissipation (Poncelet 2 1.00 Methods | Select
Global Cumulative Energy Demand (LHV) 1.01 Methods View
- North American Freshwater eutrophication (Payen etal, 1.01 Methods
Others Land use biodiversity (Chaudhary et al,, 1.02 Methods Find
- Single issue IPCC 2021 GTP100 1.03 Methods
- Superseded IPCC 2021 GTP100 (incl. CO2 uptake)  1.03 Methods Cancel
i.. Water footprint iPEE 3031 WP 1 1.03 Methods

IPCC 2021 GWP100 (incl. CO2 uptake) 1.03 Methods

IPCC 2021 GWP20 1.03 Methods

IPCC 2021 GWP20 (incl. CO2 uptake) 1.03 Methods

IPCC 2021 GWP500 1.03 Methods

Normalisation/Weightir / |

IPCC 2021 is the successor of the IPCC 2013 method, which was developed by the Intergovernmental Panel on
Climate Change. It contains the Global Warming Potential (GWP) climate change factors of IPCC with a timeframe
of 100 years. Note that the GWP 100 factors are recommended as default by UNEP-GLAM (2017), and the GWP20 and
GTP100 factors for sensitivity analysis.

NOTE: This version of the method EXCLUDES CO2 uptake and bicgenic CO2 emissions, The uptake and emissions of
bicgenic CO2 are part of a short cycle and has net zero impact; the biogenic methane factor is corrected for
methane oxidation.

106 items 1 item selected

B MSE 433 - SimaPro tutorial



=PFL  What if we want to calculate the kgC02e?

N O R - [P0tk | S % O Al &7 B 1 = B C g

[ Assembly

g Life cycle

@ Disposal scenario

[ Disassembly
Reuse

1p
MSE 433 Tutorial

g Material

o Energy

g Transport

) Processing

g Yse

O Waste scenario
g Waste treatment

=

38 kg CO2-eq

1.7 kg 1.7 kg 17 tkm 108 MJ 15 MJ
Aluminium alloy, AlLi Metal working, average Transport, freight, lorry Electricity, medium Heat, central or
{RoW}| aluminium alloy for aluminium product >32 metric ton, EURO6 voltage {CH}| market for small-scale, other than
production, AlLi | manufacturing {GLO}| {RER}| market for electricity, medium natural gas {CH}| heat
market for metal transport, freight, lorry voltage | Cut-off, S
27.2 kg CO2-eq 6.82 kg CO2-eq . 1.76 kg CO2-eq - 0.674 kg CO2-eq 1.48 kg CO2-eq

B MSE 433 - SimaPro tutorial



=P*L - What if we want to see the flow in more detalils?

B MSE 433 - SimaPro tutorial

Name

| MSE 433- Tutorial GWP100

Comment
(

Calculation function

€ Network

= Tree

T Analyse

' Compare

C Uncertainty analysis
Method

| IPCC 2021 GWP100 V1.03

Product

Amount Unit Project

Comment

| MSE 433 Tutorial

K 'p | MSE433 - Tutorial

Current library

Suffix

Ecoinvent 3 - allocation, cut-off by classification - unit

Cut-off, U |

Replacing library

Suffix

Ecoinvent 3 - allocation, cut-off b! classification - unit

Cut-off, U |

Switches
I Inventory per sub-compartment
T Exclude infrastructure processes
T Exclude long-term emissions
Mente Carlo stop criterion
@  Fixed number of runs
@  Usestop factor

= Seed value

™~

Keep the unit library

1000

0.005

.

Value | Inventory result (Air/(unspecified)/Water/m3, CN-ECGC)

Help |

I Calculate I

Close




=P*L - What if we want to see the flow in more detalils?

B MSE 433 - SimaPro tutorial

Network

Tree I

b /(‘D |Characterisation

[ Assembly

g Life cycle

@ Disposal scenario
g Disassembly

@ Reuse

0 Material

o Energy

o Transport

[ Processing

g Yse

O Waste scenario
[ Waste treatment

v | |GWP100 - fossil (kg CO2-eq)

Impact assessment |

Inventory | Process contribution l

> % @ dl ¥ R MG B G ug

1p
MSE 433 Tutorial

38 kg CO2-eq

N

We can change the
cut-off % to see
more/less details

1.7kg
Aluminium alloy,
AlLi {RoW}|
aluminium alloy
27.2 kg CO2-eq

1.01 kg
Aluminium,
primary, ingot
{RoW}| market for

22.5 kg CO2-eq

0.712 kg
Aluminium,
primary, ingot
{CNY aluminium

1.7kg

Metal working,
average for
aluminium

6.82 kg CO2-eq

#
11 nodes visible of 16357
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