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RLD Modern Petroleum Refinery Key Objectives

 INPUT: Process Multiple Crude Compositions At
Minimum Cost

e OUTPUT: Produce Slate Of Products That Provide The
Most Profit For Current Market Conditions

e CONVERSION: Utilize Processes That Upgrade Value Of
Petroleum Components

* FULL CONVERSION REFINERY

— Change Less Valuable Fractions Into Higher Value
Transportation Fuels

— Process Heavier, Cheaper Crude Oil

— Convert ~90% Of Crude Oil Into Fuels And Products
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AIChE Refinery Products

The Global Home of Chemical Engineers
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Crude Oil — Light & Sweet

e Crude Oil Is A Complex Mixture Of
Hydrocarbons Generated By Nature

e Light Crudes Have Lower Boiling Point
Components With More Value As Products

 Sweet Crudes Have Lower Sulfur Concentrations
— Less Expensive Materials Of Construction
— Less Sulfur Handling Requirements

e Light, Sweet Crudes Are Becoming More Scarce
And More Expensive




Crude Oil — Heavy & Sour

Heavier Crudes Have Higher Boiling Point
Components With Less Value As Products

Heavier Crudes Require More Refinery Process
Steps To Convert To Lower Boiling Point
Components Of Higher Value

Sour Crudes Have Higher Sulfur Concentrations
— More Expensive Materials Of Construction

— More Sulfur Handling Requirements

Heavy, Sour Crudes Are More Available And Less
Expensive Than Light, Sweet Crudes




s Crude Oil

 Crude Assay Is Used To Define Specific Properties That
Impact Refining
e Crude Oil Properties Include:
— Boiling Point Curve
— API Gravity
— Sulfur Content
— Nitrogen Content
— Metals (Nickel/Vanadium)
— Conradson Carbon Residue (CCR)
— PONA Analysis
(Paraffins/Olefins/Naphthenes/Aromatics)
— Viscosity Curve
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o APl Gravity

e API Gravity Is A Measure Of Crude Oil Density
 Higher APl Gravity = Lower Density

 Lower API Gravity = Higher Density

* Light Crudes Are Greater Than 40° API

e Medium Crudes Are 20° To 40° API

e Heavy Crudes Are Less Than 20° API
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AIChE Crude Distillation
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350 History Of Crude Distillation
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AIChE = History Of Crude Distillation

Pipe Continuous Still

Early 1900’s

THER)
——f

!l'rlﬂlﬂ1'l:|- od L. I I UL
i i oL sl by ]

e e e

e p—

- ———

(W = —— |

Sl A

;gz EF T i aTT
l Ineaming Cold
— Crude il
—*

Trumble Process

Ford, Bacon & Davis, LLC 24



ol AICHE Crude Distillation

The Global Home of Chemical Engineers

Crude Unit Crude/Vac Pipestill
LPG
SRV Off Gas ) >
Crude Straight-Run . g
Naphtha Components Naphtha ~ Gasoline
isti Atmospheric Straight-Run .
Distillate S Corocor Jet Fuel / Kerosene
Crude Oil Preheat Straight-Run .
» And Diesel _ Diesel -
Desalter AGO .
Separates Heavier Fuel Oil >
Removes Salts Crude |WVGO
_’ . .
coc o And B Lube / Specialty Oil
Solids From Crude ATB | Vacuum  [HVGO g
(Atmos Resid) | Tower Byproducts
VTB g
Residual >
(Vac Resid)

Ford, Bacon & Davis, LLC 25



illation

ISt

Crude D

ekt

3
:
§
]
£

1
33{70

O
|
—
)
>
@
o
o3
c
o
Q
@
m
xel
-
o
L




D Distillation 101

The Global Home of Chemical Engineers
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Alkylation
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Product Finishing
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Naphtha Processing
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9] AIChE Naphtha Processing
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AIChE: Naphtha Processing

The Global Home of Chemical Engineers
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Naphtha Processing

Lt Cat/Hvy Cat/Lt Coker

Fuel Gas Fuel Gas

Hydrogen

Lt LS Gasoline
Lt Cat Naphtha

Hvy Cat Naphtha Recycle Compressor

Lt Coker Naphtha

»

Hydrogen

Hvy LS Gasoline

Remove Diolefins (Gum-Formers) Split to Maximize Light Cat Naphtha Octane
Remove Mercaptans (Sulfur) Hydrotreat But Minimize Olefin Saturation

Stabilize To Decrease Gasoline RVP

Ford, Bacon & Davis, LLC 53



xo] AIChE Distillate Processing
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AIChE Gas Oil Processing
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AIChE  Sulfur Recovery Complex
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The Global Home of Chemical Engineers
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B Summary

* Petroleum Refinery Converts Crude Oil To
Fuels and Chemical Feedstocks

 Molecules In Crude Oil Are Converted To High
Value Products Through Refinery Conversion
And Product Finishing Steps

e Removing Sulfur From Refinery Products Is
Critical in Meeting Environmental
Requirements (Tier 3 =10 ppmw)
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