5 Industry decarbonisation bottom-up
4
AT psLx PERSEE

modelling in a cost optimised trajectory

Quentin Raillard--Cazanove, Robin Girard, Antoine Rogeau
Mines Paris - PSL, Centre PERSEE, Campus Pierre Laffitte, Sophia-Antipolis

Production scenario : T @@

~ Availability

Resource Availability

IND-OPT model
Bottom-up industry investment
trajectory optimisation model/

MIN ©)

2015 - 2030

Resource Cost

Carbon tax

CAPEX

Upstream emissions

Linear Programing 7~

Reference scenario @@) 7 | Sensitivity analysis

&P

Availability
B Direct emissions B Process capture % Indirect emissions DAC B Direct emissions B Process capture « Indirect emissions DAC
Biogenic emizsions Consumed CO, W Stored CO, ® Total emissions Biogenic emissions Consumed CO, W Stored COy ® Total emissions

YA a 4

i

NN ,-I_\'_l‘
e i il il ;S}V

........... 300 N

300 AAAAAAAASANS P A e
: : — 200
200 ™ e M e e -
] o
Q O 100
- =
E 100 = ;
-
0 =100
—— N o E—
=200
Y 205 5. 25, ‘ 25, : 20
Wy '{"9 fape "{’"'-, . % e ﬁf‘r"ﬁj & % s f{){}{'r,- | ’J'f}l.'.u'
- - e, [ e ‘e ey, walf; “arg, }}‘?"F'-:-
2015 2030 2040 2050 e L?‘{Jir iz i . fegy.
” ‘Jf.J,J' : T,
t'.".J_,-_',' e
&/
Energy consumption
W Coal Electricity B Natural Gaz W Coal Electricity W Matural Gas
W Oil #  Dedicated to slectrolysers Biogas (from ADN) m Oil Dedicated to electrolyzers Biogas (from AD)
M GBiomass W Vaste Imported Hydrogen W Bioma== W Waste Imported Hydrogen
1400
=
|
120 ] = 1200 O N LN
- y - - ’ o T —
— I .
£ I S 7 AR R
E 1000 I, g 1000 S I I I s
. = /
= S B 300 S IS I S S S LA
= 0 SIS I IS I g S S S LS, S LSS
E IS, 2 600 o
— —
= 600 [=]
= 4]
t o =t
2w - B 200 - - -
— -
= H I I —f
200 0
n e % e e, a By b ¢y, % o o
0 p— Cr G [ O B, o ()
2050 (ji[ t’;ﬁr{‘[ & 'l.-l"[ rbr)!'lf l.?c /E'('.‘.'{
’ "Q“.!:_ t I';{(’c.'
l'l P
J"‘r‘.rf
B Electrolyser N sMR eSME. B ATE M Gasification B Electrolvzer W sME =5ME B ATRE B Gasification
Pyrolysis Naphta crackine M Imports I CCs 7 MeOH dedicated Pyrolysis Naphta crackinz = M Imports 0 ccs # MeOH dedicated

“ LSS
0 ]

L ]

LSS, 1

. D
)
=Y
}J,J-T
2030

MiH,

Ml

-

— Reference

140 £25% clecirics ]
25% electricity price
S 1209 - eceemapn
o — +50% electricity price
! - . .. .
:_.*;‘ 100 — -25% electricity price
‘;q: 80 NN N e Direct emissions
S 60
4
= 40
&%

20

100 150 200 250 300 350 400
Carbon tax (€/tCO,)

This work is licensed under CC BY 4.0. To view a copy of this license,
visit http://creativecommons.org/licenses/by/4.0/

Contact : quentin.raillard-cazanove@minesparis.psl.eu




