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1. Context
2. CCUNET: Carbon Capture and Utilization as a Negative Emission Technology

3. Research question
4. Dynamic LCA
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A NEED FOR CLIMATE ACTION

Global total net CO2 emissions

Billion tonnes of CO,/yr
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CCU

In pathways limiting global warnfing to 1.5°C

with no or limited overshoot asfvell as in
pathways with a higher overshopt, CO2 emissions
are reduced to net zero globally dround 2050.

Four illustflative model pathways
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Special Report on Global Warming of 1.5°C
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CCUNET <
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LIFE CYCLE ASSESSMENT

Standardized multicriteria tool:
ISO 14040-44

Why guidelines?
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harmonize LCAs -> facilitate

comparison

integrate relevant new

developments
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RESEARCH QUESTION @

- How to address the LCA methodological challenges related to the coupling of
CCU and NET systems?

?
Low TRL GWP or GTP:
Dynamic LCA Functional unit
definition

Svstem boundari Operationalization
ySEEM DOUNAANES — Reference system

Data collection
Product or project?

Biogenic Carbon Multifunctionality
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LCA STEPS ACCORDING TO 1sO 14040
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DYNAMICS OF SYSTEMS @

Static LCA ﬂ Dynamics of systems
- Total electricity consumption: 2 |
| N

1kWh 0t, t,  time

P htty s-I '/www.rte-france.co IecoZmix
. 2

= Mean CO, emissions: N
S
(e0]

50 gCO,/kWh

time
~ Total CO, emissions:

1*50 gCO, - Total CO, emissions:

0,75*70+0,25*30

= 60 gCO,
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LCA STEPS ACCORDING TO 1sO 14040
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DYNAMIC LCA: IMPACT CARACTERIZATION @
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Static LCA ¢ Dynamic LCA
A 1 . 4 1
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DYNAMIC LCA: IMPACT CARACTERIZATION CLIMATE CHANGE @

Static LCA

CF(TH)
Ex: GWP(100)

emissions
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Pouvoir de réchauffement global:

With :

[T g.C,(0)dt *3; instantaneaous radiative forcing of the GES,
- (W.m=2.kg1)

*C,(t) decay function of the GES,
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CF = GWP; = —
Jo  aco2Cco2(t)dt
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DYNAMIC LCA: IMPACT CARACTERIZATION CLIMATE CHANGE @

emissions

Pouvoir de réchauffement global:
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Ex: GWP(100) g of !
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| 0 TH
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With :
[T 4.C,(D)dt *3; instantaneaous radiative forcing of the GES,
0 (W.m=2.kg1)

CF = GWP, =
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DYNAMIC LCA: IMPACT CARACTERIZATION CLIMATE CHANGE @

t :
CF(TH-t1),
CF(TH-t2)
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Méthode Levasseur et al. (2010):

fOTH_te aiCi (t)dt

CF = GWP, = =%
Jo  aco2Cco2(t)dt
With :
*a; instantaneaous radiative forcing of the GES;
(W.m2.kg?)

*C,(t) decay function of the GES,
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DYNAMIC LCA: IMPACT CARACTERIZATION CLIMATE CHANGE @
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' Méthode Levasseur et al. (2010):
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DYNAMIC LCA: WHEN SHOULD IT BE USED? @
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- Find the right balance between additional effort and accuracy of results

Dynamic of systems Dynamic LCA
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Static LCA Dynamic LCA

Systems comparison
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DYNAMIC LCA: WHEN SHOULD IT BE USED? @
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- Find the right balance between additional effort and accuracy of results

Dynamic of systems

To do for which inputs?

Contribution analysis in
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Dynamic LCIA
100%
P1
P2 Does dynamic LCA
change the conclusions
P3 compared to a static

LCA?

S1

Hotspots identification
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CONCLUSION: AIMS OF THE THESIS

1. Contribute to precise guideline

2. Provide insight on main
contributors and key parameters
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