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co,

Usage Qil Rig

A0

Coal

Stored CO, credited to oil sector or power sector, but not both

Usage il Rig

Bioenergy

Stored CO, credited to oil sector
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eThe big choices for oil and gas in navigating the energy
transition, Mckinsay & company, February 2021

e https://worldoil.com/magazine/2022/march-2022/special-
focus-sustainability/energy-transition-oil-and-gas-industry-at-a-
crossroads

e https://www.bp.com/en/global/corporate/news-and-insights/
press-releases/bp-update-on-strategic-progress.html

e https://www.repsol.com/en/sustainability/climate-change/
net-zero-emissions-2050/index.cshtml

ehttps://www.eni.com/en-1T/low-carbon/strategy-climate-
change.html

ehttps://totalenergies.com/sites/g/files/nytnzql21/files/
documents/2020-10/total-climate-report-2020.pdf

ehttps://www.shell.com/media/news-and-media-
releases/2021/shell-accelerates-drive-for-net-zero-emissions-
with-customer-first-strategy.html
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Interconnection 1o
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SSPDCS SYSTEM IP—1Fo
CATHODIC PROTECTION SYSTEM I _1Po
ELECTRIC HEAT TRACING SYSTEM 1E—1Fo
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1942 First FCC unit on stream (Exxon)
1947  Stacked configuration (UOP)

Compact with small inventory
1948  Spray-dried catalyst (improved fluidization) Naphthenes
1952 Synthetic high alumina (higher stabili
1232 R} nt 1cuc- igh a u:ma;:gncr stability) GWA A’cwzm

eactor riser cracking (Shell) Olafins + Paraffing L IANSer o nched P TEnser o hed

1959  Semisynthetic catalyst (addition of clay) B Olefins Paraffins
1960  Improved metallurgy Paraffins

(Higher regenerator temperatures)
1961  Heavy oil cracking (Phillips-Kellogg)
1964 Zeolitic catalysts introduced (Mobil) Emmifine

; H Transfar,
1972 | Complete CO combustion process (Amoco)
1974 Combustion promoters (Mobil) Olefins
EL Lo
1975  Metals passivation (Phillips) Cracking \:ummlu M Transfar
1981  Two independent regenerators for unlimited Branched Branched
P & b @ Clefins Paraffins
regeneration temperature (Total) H Transfar
Dehydrogenation
1982  High-performance feed injectors \.
1982 | Dense bed catalyst coolers (Ashland/UOP) Cyclo-olefins + H; —————= Aromatics
1987 | Vapor quench (Amoco) Mvwmml
1987  Mix temperature control (Total) Coke
1988 | Close-coupled cyclones (Mobil) . "
-
1991  Deep catalytic cracking (RIPP/Sinopec) Urmubstitutsd Ring Compounds + Olefins
1996  Enhanced stripping designs (Total/Koch-Glitsch) Crecking
2002  Catalytic pyrolysis (RIPP/Sinopec) | Aromatics
2005  Gasoline cracking (Kellogg) Dehydrogenstion
. . Alkydn fon
2007  Dual diameter risers (RIPP) p
ol H Haoto lic Aromati

2011 Downflow reactor (Nippon/Aramco/Technip-Stone o or Heavy recyelie Aro s

&Webster/Axens) 323505 FCC 185308 (o piiaSIgilize elgsl : 1 JSuib

\ Severity ¥ Hydrogen Transfer

Y Isomerization ¢ Condensation
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Heavy residue  Light residue VGO H,-enriched
VGO
Feedstock
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S yga 63 g lug ol

DCCaxiylyd9Jglaio FCC a8 JSous s Slaccuglas : gso

Product |
H,S
Fuel Gas
Ethylene
Propane
Propylene
i-Butane
n-Butaneg
iso-Butylene
n.C.-Butylens
iIso-Amylene
MNaphtha
Light Cycle Oil
Heavy Cycle Oil
Coke
Total

FCC DCC | YIELD
0.8 0.8
0.7 4.1
1.5 5.4 +260%
1.4 30
4.8 17.0 +250%
3.2 4.3
1.0 06
1.7 43 +150%
5.2 11
2.7 4.2 +55%
51.5 29.5
15.1 10.4
5.9 5.8
4.5 6.6
100 100

\ Atmospheric Residue ¢ De-asphalted Oil

Y Vacuum Residue or Vacuum Bottom o High-Severity FCC

¥ Vacuum Gas Oil

V Space Velocity (Flow rate of reactants/

(Volume of Reactor

1 Deep Catalytic Cracking
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Benzene in gascline 0.46 0.59 1.29
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