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Sendes  LCA

ICS « 13 « 13.020 « 13.020.10

1ISO 14040:2006

Environmental management — Life cycle assessment —
Principles and framework

Abstract = Preview

ISO 14040:2006 describes the principles and framework for life cycle assessment (LCA) including:
definition of the goal and scope of the LCA, the life cycle inventory analysis (LCI) phase, the life cycle
impact assessment (LCIA) phase, the life cycle interpretation phase, reporting and critical review of the
LCA, limitations of the LCA, the relationship between the LCA phases, and conditions for use of value

choices and optional elements.

‘l CLIMATE

ACTION

ISO 14040:2006 covers life cycle assessment (LCA) studies and life cycle inventory (LCI) studies. It does
not describe the LCA technique in detail, nor does it specify methodologies for the individual phases of

the LCA.

The intended application of LCA or LCl results is considered during definition of the goal and scope, but
the application itself is outside the scope of this International Standard.

Carla Silva camsilva@fc.ul.pt



Sendes  LCA

« |ICS « 13 « 13.020 « 13.020.10

1ISO 14044:2006

Environmental management — Life cycle assessment —
Requirements and guidelines

‘l CLIMATE
ACTION

12 RESPONSIBLE
CONSUMPTION

AND PRODUCTION

Abstract = Preview (x)

1SO 14044:2006 specifies requirements and provides guidelines for life cycle assessment (LCA) including:
definition of the goal and scope of the LCA, the life cycle inventory analysis (LCI) phase, the life cycle
impact assessment (LCIA) phase, the life cycle interpretation phase, reporting and critical review of the
LCA, limitations of the LCA, relationship between the LCA phases, and conditions for use of value choices
and optional elements.

1ISO 14044:2006 covers life cycle assessment (LCA) studies and life cycle inventory (LCI) studies.
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5 LCA — Life Cycle Assessment
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F Ciéncias
CIiES LcA framework

Life cycle assessment framework
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Figure 1 : Phases of an LCA

Source: ISO 14040
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genies ELV — End-of-Life Vehicle

Goal & Scope:
Collected Evaluate mass recovery rates,
ELV energy consumption (fossil and

renewable) and CO,eq emissions to
the atmosphere of managing an ELV

Carla Silva camsilva@fc.ul.pt 1



Clsii=  ELV — End-of-Life Vehicle

Figure 1.2: Description of ELV Arisings and Treatment

Vehicles in Use :/:\

Exports

J L _JL

Collected
ELV

Natural ELVs (old) Premature ELVs
(accidents)
ELV Arisings
Reuse (batteries, fuel) Depollution
Reprocessing (batteries, fluids) Remove battery, fluids, tyres, airbag

JL

Reuse of parts

Recycling of materials

Dismantling

Remove parts/materials

4L

Recovery of metals

Shredding

Shred vehicle, reclaim metal

JL

Recovery of materials/fuels

Energy recovery

Treatment of ASR

T 7 T 1

Thermal/mechanical

4L

Landfill of Residue

https://ec.europa.eu/environment/pdf/waste/study/final report.pdf

Carla Silva camsilva@fc.ul.pt
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https://ec.europa.eu/environment/pdf/waste/study/final_report.pdf

Clsii=  ELV — End-of-Life Vehicle

Collected
ELV

Results are expressed by 1 ton ELV

Carla Silva camsilva@fc.ul.pt
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Clsii=  ELV — End-of-Life Vehicle

Collected
ELV

Mass flows;
Energy flows.

Carla Silva camsilva@fc.ul.pt
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C | Gigncias ELV — End-of-Life Vehicle

Chalendge #3

kWh /1000 kg ELV ??

electricity

MJ,,.,/1000 kg ELV??

M, /1000 kg ELV

With and without ASR incineration

Fossil fuel: 35 MJ/L—-38 MJ/L

Carla Silva camsilva@fc.ul.pt
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Stz  CO,eq emission factors - Electricity

FATOR DE
EMISSAO DA
ELETRICIDADE

PORTUGAL

Fator de emiss@o de gases com
efeito de estufa da Eletricidade
produzida em Portugal

Amadora,
01 Margo de 2022

T1. Fator de Emissdo de Eletricidade — Anual

Na tabela abaixo sdo apresentados os fatores de emissao tendo por base apenas o0s combustiveis e
eletricidade produzidos nesse ano.

Regido Unidade 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Continente wozea/Mwh | 0527 0433 0393 0386 0366 0245 0294 0346 0.262 0254 0328 0267 0338 0282 0224 0.175

()
pa e o) RA Madeira wozeq/mwh | 0610 0586 0.624 0.608 0575 0555 0538 0555 0543 0488 0507 0491 0506 0493 0524 0.505
R.A. Agores wozea/Mwh | 0.578 0.575 0511 0.523 0.523 0504 0492 0504 0473 0465 0470 0471 0455 0448 0450 0.435

Portugal tCO2 eq./MWh

Carla Silva camsilva@fc.ul.pt 16



FC Ciéncias
ULisboa

CO,eq emission factors — Electricity

RNC2050

]

QUADRO 6: Evolucao da capacidade instalada do setor eletroprodutor (inclui cogeracdes) e da intensidade carbdnica da producao dg elelricidade

2015 2020 2030 2040 2050
CAPACIDADE INSTALADA
19,9 225 29,3130,3 421424 53,2154,5
Carvao 18 18 0,0 0,0 0,0
Gas Natural 48 49 3514 23124 0,2
Fuel Oleo 08 07 02 0,1 00
Hidrica 46 46 51 51 )|
Hidrica com bombagem 1,6 25 34 34 34
Edlica Onshore 50 5,2 817 10 12113
Edlica Offshore 0,0 0,0 03104 03112 02113
Solar PV centralizado 0,3 14 4615 99193 144113
Solar PV descentralizado 0,2 05 23 71176 12113
Geotérmica 00 0.1 01 0,1 0,0
Biomassa/Biogas/Residuos 08 09 14116 14 18114
Baterias 0,0 0,0 06112 23113 4114
Unidade: GW
INTENSIDADE CARBONICA DA
ELETRICIDADE PRODUZIDA EM 315 245 20,47 136,75 4461428 169116
PORTUGAL
Unidade: tC0.,eq./GWh
ROTEIRO PARA A
NEUTRALIDADE CARBONICA
2050 (RNC2050)
ESTRATEGIA DE LONGO PRAZO PARA
A NEUTRALIDADE CARBONICA DA
ECONOMIA PORTUGUESA EM 2050
REPUBLICA FUNDO
PORTUGUESA  -AMBIENTAL
TRANGEAG eneRcTica e
17
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Stz  CO,eq emission factors — Natural gas

European
Commission

JRC SCIENCE FOR POLICY REPORT 56.1 gCOZ/MJ

JEC Well-To-Wheels report v5

Well-to-Wheels analysis of

future automotive fuels and
powertrains in the European
context

7~

e .
@ncawe eucar
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Direct combustion

European
Commission

Joint
Research EUR 30284 EN
Centre
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fizls  CO,eq emission factors - Diesel

European
‘Commission

JRC SCIENCE FOR POLICY REPORT

JEC Well-To-Wheels report v5

Well-to-Wheels analysis of

future automotive fuels and
powertrains in the European
context

G

e
((Concawe  “elicar

European
Commission

Jaint
Research EUR 30284 EN
Centre

73.2 gCO,/MJ

Direct combustion
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fizis  CO,eq emission factors — Kerosene (jet fuel)

INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAO document

CORSIA Methodology for Calculating Actual Life
Cycle Emissions Values

B a

June 2022

CZRSIA

Carbon Offsetting and Reduction Scheme for International Aviation

74 gCO,/M)

Direct combustion

Carla Silva camsilva@fc.ul.pt
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ULisboa

C|gese  CO,eq— Electricity & Heat ASR incineration

67.5 kg (621 MJ)

Air emissions (372 kg CO, et al)

169.9 kg (4372 MJ

»
>

‘y\—f

249.6kg ASR
67.8 kWh .
»| ASR sorting
104L
Air
Metals

33.2 kg

Incineration

v

Air

Heat (3245 MJ 1) = 65%)

a
»

Electricity (138.7 kWh n = 10%)

Slag (45.6 kg)

Carla Silva camsilva@fc.ul.pt
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Clsee=  CO,eq— Electricity & Heat ASR incineration

Energy Allocation
Heat — 3245/(3245+138.7*3.6)*372/3245

Air emissions (372 kg CO, et al) 100 gCO,/MJ

*‘-—-—'

Heat (3245 MJ 1 = 65%)

Electricity —
138.7*3.6/(3245+138.7*3.6)*372/138.7

Incineration s

[Electricity (138.7 kWh 1 =10%) 5 gCO,/kWh
2

Slag (45.6 kg)

Allocation outputs

Carla Silva camsilva@fc.ul.pt
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ULisboa

Clee  CO,eq— Electricity & Heat

Energy Allocation

FATOR DE
EMISSAO DA
ELETRICIDADE

A seguinte equacao foi utilizada para determinar as emissdes alocadas a produgdo de Calor:

PORTUGAL

Fator de emissdo de gases com

efeito de estufa da Bletricidade C
produzida em Portugal /eC

EQUACAO 2.2 - EMISSOES DE PRODUCAO DE CALOR - COGERACAO

Emi, = X Emi
C C/ + E/ T
€c eg
Amadoro,
01 Margo de 2022
Onde:
Emir = emissdes diretas totais do sistema CHP, em kton COzeq
Emic = emissdes atribuidas a producdo de calor, em kton COzeq
C = calor produzido (energia), em tep
E = eletricidade gerada (energia), em tep
ec = eficiéncia assumida da produgdo de calor, valor entre 0- 1
ee = eficiéncia assumida de producdo de eletricidade; valor entre 0 - 1
: L/
P .

Carla Silva camsilva@fc.ul.pt 23



Clsee=  CO,eq— Electricity & Heat ASR incineration

Energy Allocation

Heat —
3245/0.65/(3245/0.65+138.7*3.6/0.1)*372/3245

Air emissions (372 kg CO, et al) 57.3 gCO,/M!
. 2

*‘-—-—'

Heat (3245 MJ 1 = 65%)

Electricity —
% * *
Incineration . 138.7*3.6/0.1/(3245/0.65+138.7*3.6/0.1)*372/138.7

[Electricity (138.7 kWh 1) = 10%)

1341 gCO,/kWh

Slag (45.6 kg)

Allocation inputs

Carla Silva camsilva@fc.ul.pt 24



Gencies ELV — End-of-Life Vehicle

EMISSIONS IN THE ATMOSPHERE

It is necessary to keep in mind that we
are not reporting the environmental impacts water and soil pollution

Carla Silva camsilva@fc.ul.pt
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C|Sixies  Challenge #4

1. Use the electricity, diesel, kerosene, incineration emission factors
to estimate the carbon footprint of ELV processing with and
without ASR incineration (use allocation to the outputs);

2. ldentify the process with higher carbon footprint;

3. Give the final values of gCO,eq/1000 ELV for 2015,2020 and 2050,
from the point of view of climate change do you think we should
do ASR incineration??.

DELIVER until 25 November

Carla Silva camsilva@fc.ul.pt
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