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1. Introduction

An oil refinery Is an industrial process plant where crude oll Is
processed and refined into useful petroleum products.
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1. Introduction

The process of converting crude oil into useable by-products
Involves three stages:

eSeparation
eConversion

e[ reatment
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2. Separation

Separation begins with
vaporizing crude olil, by pumping
It through pipes in hot furnaces.

The vapours separate inside the
towers, based on density and
boiling point. Light vapours rise
to the top of the tower and the
heavier vapours descend to the
bottom. The vapours then
condense back into liquids.
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2. Separation

Crude oil Is separated into
fractions by fractional
distillation.

The fractionating column is
cooler at the top than at the
bottom so the vapours can
condense more easily while
moving up the column.

The heavier fractions that
emerge from the bottom of
the fractionating column are
often broken up (cracked) to
make more useful products.
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3. Conversion

Conversion Is the
process of transforming J’EL:_,
the output of distillation | gseeme : A
towers into streams that || *¢

eventually become || wpme
finished products.

L ]_] Gagolne

. Jx L 1: Al Jet Tuel
Some products emerge || e E — K== ;.,F__,Lh-_-- ) nieses Fue

i_'!
from the distillation e . T ﬂ_il h_—unﬁfm
process as ready-to- | - ,' e S S—
‘Gliﬂﬂ . :l Dicac] Fucl

use products such as
gasoline, and liquefied
petroleum products.

9

i 8
o 1

F F .
5 - e ] ‘{J,. ——
E . aj FOE LT
oo
| B e L | ]| e e ] e
} ‘B "
I'-- g ' - =
= ¥ - . *T.. " —=

“ Distillation Tower e e o AP e A b ~_  [ndProducts

] Industrial Fuel
i Aapholt Basc

Mr. Gaetano Battistella, Mr Alfredo Leonardi,Mr. Fabrizio Ciocca, Mr. Ruggero Palma



rr '3 Egyptian and Italian Cooperation Programme on Environment
gt Quantitative Risk Assessment of Oil and Gas Plants

4. Products

The use of the oil crude and oil products has strongly increased in the last
decades, as the following dates show:

 the 40% of all the world primary energy comes from oill

» the 90% of all energy used for transports comes from oill

*the 65% of oil world production is used to produce fuels

It's also important to consider the power energetic produced by oll

Example

Energy produced by 1 Litre of fuel = energy produced by 1000 litres natural gas
= energy produced by 24 solar panels working all day
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4. Products
Main Products from oll refineries:

e Asphalt

* Fuel all

e Diesel fuel

« Gasoline

 Kerosene

* Liquid petroleum gas (LPG)
« Lubricating olls

« Paraffin wax

e Bitumen
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4. Products

Asphalt is a sticky, black and highly viscous liquid or semi-solid
that Is present in most crude petroleum and in some natural
deposits. Asphalt is composed almost entirely of bitumen.

Fuel oil is a fraction obtained from petroleum distillation, either as
a distillate or a residue. Fuel oil is made of long hydrocarbon
chains, particularly alkanes, cycloalkanes and aromatics.

Diesel fuel or Diesel is a specific fractional distillate of fuel oill
(mostly petroleum) that is used as fuel in a diesel engine.
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4. Products

Gasoline, also called petrol, is a petroleum-derived liquid mixture
consisting primarily of hydrocarbons and enhanced with benzenes
to increase octane ratings, used as fuel in internal combustion
engines.

Kerosene is obtained from the fractional distillation of petroleum at
150°C and 275°C. Kerosene directly distilled from crude oill
requires some treatment to reduce its sulphur content and its
corrosiveness. Kerosene can also be produced by a hydrocracker,
which i1s used to upgrade the parts of crude oil that would
otherwise only be good for fuel olil.
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4. Products

Liquid petroleum gas (LPG) is a mixture of hydrocarbon gases
used as a fuel In heating appliances and vehicles, and
Increasingly replacing chlorofluorocarbons as an aerosol
propellant and a refrigerant to reduce damage to the ozone layer.

Lubricating oils or liquid petrolatum is a by-product in the
distillation of petroleum to produce gasoline. It is a chemically
Inert, transparent, colourless oil composed mainly of alkanes and
cyclic paraffins, related to white petrolatum.
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4. Products

Paraffin waxes are complex mixtures of many substances. They
mainly consist of saturated hydrocarbons. These crude oll
derivatives are purified and refined.

Bitumen is obtained by fractional distillation of crude oil. Bitumen
being the heaviest and being the fraction with the highest boiling
point, it appears as the bottommost fraction.
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4. Products
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4. Products
Main products from natural gas production:

Methane, that is used as primary fuel and source of heat energy
throughout the industrialized countries for a large range of
residential, commercial and industrial applications. It's also used
In the chemical industries

Propane and Butane are liquid gas used as fuel for domestic use,
and to source energy In rural areas that do not have natural gas
service.They are also used for heating homes, heating water,
cooking and refrigerating food, drying clothes, and fuelling gas
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5. Treatments

The refining process releases
numerous different chemicals into
the atmosphere.

Many products must go through
further processing to remove
Impurities, such as sulphur and
nitrogen.

The emission of carbon monoxide
IS reduced through oxygenation.

Oxygenation is achieved through e
the addition of ethanol, or other |
additives, to gasoline. '
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6. Scheme of general refinery operations

light petroleum refining section
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6. Scheme of general refinery operations

heavy feedstock refining section
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/. Quantitative Risk Assessment and Management

In any plants in which are treated, used, processed or storage
hazardous substances can verify deviation from process’s
parameters or fault of components that can produce malfunction
In the plants and possible hazard risk situations. The prevention of
accidents is the first priority of designers and managers plant’s
that can be achieved by an integrated system of measures,
concerning hardware and software components

The main phase of the life-cycle of a plant are:

 Design

e Sitting

 Building and manufacturing of components and systems
Commissioning (start-up,testing, etc..)

plarﬁ)%ratlon Activities (in normal and abnormal conditions of the

*Decommissioning
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7. Quantitative Risk Assessment and Management
General scheme
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/. Quantitative Risk Assessment and Management
Risk = Probability * Conseauence / Manaagement System

'] . (::

1. Hazard Incidents identification by a proper methodology
2. Calculation of incidents frequency (number/year)

3. Calculation of incidents consequences (distance for death
Injury)
4. Risk calculation (individual or social)

5. Request for authorization (safety report, comparison with risk
limits, approval/prescriptions)
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8. Statistical data
Imports of crude oil and oil products (barrels of billion / day)
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*Crude oil and products
Source :AlE, OPEC

Mr. Gaetano Battistella, Mr Alfredo Leonardi,Mr. Fabrizio Ciocca, Mr. Ruggero Palma



@ A PAT Egyptian and Italian Cooperation Programme on Environment
. Quantitative Risk Assessment of Oil and Gas Plants

8. Statistical data
Oil world consumption divided for areas and main products (barrels of
billion / day)
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8. Statistical data
Refining capacity (barrels of billion / day)
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8. Statistical data

Oil refineries processing (% for areas)

1973 2003
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8. Statistical data

Oil refineries production (% for kind of product)
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Refineries,
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8. Statistical data

NATURAL GAS: International trade of natural gas divided for
exported geographical areas (2003)

Production on market IMP EXP Consumption

Nard America 721,5 121,8 171 726,
America Latina 156,0 20,7 5 53,3 153,4
Eumpn- - ]‘IT}:D 348.0 - 142,0 525.0

Ex Urss g 135,2 272,2 TR e
I oy TR o 44,6 Y 73,8 it
Medio Oriente e 260,1 14;1 48,0 216}1“—
AsiafOceania 311,2 119,4 85,1 345.5
TOTALE MONDO 2.685,8 R e 2.685,8

Unit of measurement: billion of m3
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8. Statistical data

NATURAL GAS SUPPLY (2004)

Europa 6,6
tud & Centro America T
Hord America 7,3
Africa 14,1
Asieg e Australia 14,2
Ex Urss 57.4

Medio Griente 72,8

World total supply

179,5 thousand of

billion of M3
Fonte: BP Statistical Review
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8. Statistical data

NATURAL GAS:

Production and consumption divided for geographical areas (2003)

Production - Consumptions

1995 £UCHD FALIE JIK4 1995 2000 0013 J004
Nord America 624 660 659 653 647 677 664 662
Sud e Centro America 90 120 136 149 91 119 137 149
Europa 219 257 21 279 344 415 450 467
Ex Urss ] - o 594_ 607 651 667 497 497 ;‘}? _ET
Medio Oriente i34 186 234 252 128 167 203 218
Africa 75 114 127 131 0 S0 60 62
Asia e Australia 191 246 277 9 196 270 312 331
TOTALE 1927 2.190 2.355 2.422  1.938 2.195 2.343 2.420

Fonte: BP Statistical Review

Unit of measurement: tep
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