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Abstract

Fourteen type crude oils originated from USA, Mexico, Africa, Middle East, Russia, Canada,
Colombia, Ecuador, and Venezuela having density and sulfur in the range API = 12.1 + 40.8; S =
0.4 + 3.3% and total acid number varying in the range TAN = 0.1 + 3.72 mg KOH/g oil have
been investigated. The studied crude oils have been classified into four groups: I group - light,
low sulfur one (30 - 40° API; S < 0.5 % mass); II group - light, sulfur one (30-40°API; S= 0, 5 -
1.5 % mass); III group - heavy, high sulfur one (15-30°API; S=1.5 = 3.1% mass); IV group -
extra-heavy, high sulfur one (15°API, S >3 % mass). It has been established that extra-heavy
crude oils (IV group) are characterized by light fraction low content, diesel fractions low cetane
index, vacuum gas oil fractions low K-factor and vacuum residue fractions high Conradson carbon
content. It also has been found on the base of crude oil averaged prices for June 2009 (Brent
crude oil price = 69 US $/ barrel) that the difference of the I*t and IV™" group crude oil prices was
about 9 US $/ barrel. This difference amounts up to 22 US $/ barrel, as the crude oil price rises up
to 140 US $/ barrel. The high acid crude oil price (such having TAN > 0.5 mg KOH/g oil) may be
approximately 9 US $/ barrel lower than one determined on the base of density and sulfur content
for the corresponding group.
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1. Introduction

Crude cost is the single most important determinant for the profitability of an oil
company. With crude costs accounting for around 80% of the refinery expenditures,
processing cheaper crudes can have a very positive impact on refinery margins 2.,

For refineries that have freedom in crude choice, the selection of an optimum crude
package is of vital importance. This requires intense teamwork between the trader and
the supply/ manufacturing economist and typically linear-program (LP) models of
individual refineries are routinely used to determine the relative use values among
crudes B, To achieve optimal crude selection and processing decisions, a refiner must
have exact information refer to crude oil quality [*°3*, This includes: crude oil TBP-curve
as main data for correct operation of refinery crude oil atmospheric-vacuum distillation
plants [*%); the characteristics of crude oil fraction:

Naphtha fraction:

- density, naphthenes and arene content, octane number, sulfur and metal as lead and
arsenic content, affecting isomerization and reforming plants operation;

Kerosene fraction:

- density, sulfur, pour point, freezing point, arene content (for aviation fuel); cetane
index, low temperature properties (CFPP), pour point and diesel and fuel oil blending
viscosity;

Diesel fraction:

- density, sulfur, arene content, cetane index, pour point, low temperature properties
(CFPP), diesel and fuel oil blending viscosity;

Heavy gas oil:
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- UOP "“K” factor or hydrogen content, nitrogen and Conradson carbon quality
characteristics of this fraction as feed for Fluid Catalytic Cracking and other conversion
processes;

Atmospheric residue and vacuum gas oils:

- density, pour point, sulfur, viscosity, metals for fuel oil blending;

-UOP “K” factor or content of hydrogen, nitrogen and Conradson carbon as suitability
criteria for conversion processing (Fluid Catalytic Cracking and Hydrocracking)

Vacuum residue:

- density, pour point, sulfur, viscosity, metals for fuel oil blending; UOP “K” factor or
hydrogen, nitrogen and Conradson carbon content as suitability criteria for their
processing by the conversion processes (Catalytic cracking and Hydrocracking).

In practice, data is also needed for additional cuts in order to generate property
profiles as a basis for recutting to actual refinery straight-run products. For example: the
increase demand of diesel in Europe drives the European refiners to cut naphtha fractions
and in this way to increase diesel yield *”!. This information may be obtained by use of
standard laboratory test methods normally API or ASTM. One extensive laboratory
analysis of crude oil may cost over 20 000 US $ and generally it takes two to four weeks
[36], In practice it is extraordinary difficult and very expensive to carry out full laboratory
analysis of every cargo crude oil received at the refinery. This has resulted in
development of a number computing methods that permit prediction of petroleum
fractions properties by routine laboratory analyses [¥4%1, These methods require
information about petroleum fractions distillation characteristics, density, sulfur content,
viscosity and refraction. This information may be obtained only after crude oil TBP
distillation, analysis which duration is not less than 24 hours “®), Another important
information of crude oil quality is organic acid content since organic acid presence at high
concentration may generate number of problems at equipment operation and especially
at crude oil atmospheric-vacuum distillation plants via their acid high corrosion activity
[47-53] ' The crude oil total acid number is an indicator of the organic acids content in the
crude oil. It is well known that problem crude oils are those which total acid number is
over 0.5 mg KOH/g oil [*3. But not always low acid number of crude oil feed means that
it is not possible corrosion problem to occur due to the presence of naphthenic acids in
definite petroleum fractions *°), Such cases exist when definite fraction has very low
sulfur content and presence of organic acids. Sulfur presence result to formation of
protective layer of ferric sulfide that renders difficult organic acid attack of the metal and
by that manner the equipment accelerated corrosion is reduced. Because of lower prices
of high acid crude oil feeds (total acid number over 0.5 mg KOH/g crude oil) their
processing is one opportunity to increase crude oil processing profit after use of adequate
programs for minimizing the risk of accelerated corrosion and subsequent equipment
untimely, unplanned damage .

There are basically four types of crude available to refiners around the world. They are
light-sweet (30-40° API, <0,5 wt% S), light-sour (30-40° API, 0.5-1.5 wt% S ), heavy-
sour ( 15-30° API, 1.5-3.1 wt% S) and extra-heavy (<15° API and >3 wt% S ). High acid
crude oils (HACs) represent the fastest-growing segment of global oil production.
California, Brasil, North Sea, Russia, China, India and West Africa are known to supply
HACs. Over half of the world’s oil supply is heavy and sour. Hence, synthetic petroleum
feeds derived from bitumen sands are considered as high acid ones. Table 1 represents
comprehensive assay of fourteen crudes which belong to the four basic type petroleum
feeds. The crude comprehensive assay of all investigated crude oils was obtained in the
Lukoil Neftochim Research Laboratory. Price of the crudes was obtained from the Energy
Information Agency (EIA) and this price was related to June 2009 °*!. These data show
that for June month 2009 the average prices of four type basic petroleum feeds are as
follow:

I group - light low sulfur ones (30-40° API; S < 0.5 % mass) = 68.5 US $ / barrel

II group - light sulfur ones (30-40° API ; S=0,5 1.5 % mass) = 67.5 US $ / barrel
III group - heavy, high sulfur (15-30° API S=1.5 + 3.1% mass) = 66.8 US $ / barrel
IV group - extra-heavy high sulfur (15°API, S >3 % mass)= 60.0 US $ / barrel

Herein, it is seen that the price of light, low sulfur crude oil from Louisiana
nevertheless of its low sulfur content and low density (High API) according to which it
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should be applied to first group crude oils, is equal to that of the lowest quality crude oils
of fourth group. This may be explained by the high acid number of the crude oil that in
combination with low sulfur content means high corrosion reactivity and so unfavorable
feed for processing !*°1. The price of EMERAUDE (origin - Congo) and TIA JUANA PESADO
(origin Venezuela) crude oils is not included in Table 1 as they are not available on the
market due to their extra high acid number. The crude oil light fraction (distilled up to
343°C) content decreases in the following order: I group > II group > III group > IV
group. Vacuum residue content decreases in reverse sequence. The average
characteristics of the fractions derived from crude oil groups included in Table 1 show
(Table 2) that IV group crude oil naphtha has the highest octane number and diesel
fractions of the same crude oils have the lowest cetane number that corresponds to the
conclusions drawn up by other authors 4,

Table 2 Average characteristics of the fractions derived from crude oils presented in
Table 1

Typical RON Cetane index K- factor Conradson

properties carbon
Fractions Fractions Fraction fraction

Crude oil IBP- 70- 100- 190- 235- 280- 343-565 > 565

group 70 100 190 235 280 343

I 70.7 61.0 44.4 46.0 46.2 53.3 12.08 14.2

II 71.1 58.3 42.0 45.0 45.0 50.2 11.84 21.8

I 66.8 50.9 32.8 50.0 49.8 51.2 11.78 21.9

v 75.5 64 53.6 37.0 37.4 41.4 11.56 23.1

Vacuum gas oil fraction from group IV has the lowest K-factor and due to this at
conversion processes from them will be produced the lowest yields of valuable products
like naphtha, diesel fraction and C; and C, alkenes. The IV group crude oil vacuum
residues have the highest Conradson carbon and so they are unfavorable feeds for
catalytic conversion processes. They are suitable for processes like cocking at which as
by product is produced low valuable coke. All of these characteristics show that from IV
group crude oils may be produced the lowest yields of high valuable transport fuels.
Similarly, they require higher costs for processing due to required high degree of
upgrading at hydrotreating processes and higher consumption of high prices hydrogen.
The difference in prices between group I and group IV crude oils has been 8.5 US $ /
barrel on June 2009, but as a whole this difference depends on the crude oil price. The
plot of Brent type crude oil price change for period 1997 - 2009 is shown on Figure 1. It
may be seen from it that difference of prices between high quality crude oils (low density
and low sulfur content) and low quality crude oils (high density and high sulfur content)
increases along with the increase of crude oil price. For example at crude oil price of
order 30 US $ / barrel the difference between Brent n Maya crude oils is about 30 US $ /
barrel and at 140 US $ / barrel it is already 20 US $ / barrel. Hence, as higher is the
crude oil price so more advantageous is to process low quality crude oils.
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The following conclusions may be drawn up as a result of the carried out investigation:
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light fractions high content, diesel fractions high cetane index, vacuum gas oils high K-
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fractions have low cetane index.
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Table 1 Comprehensive assay of crude oils under study

Crude oil feed LLS WTI MAD BR CAB WTS CL ORIEN REB ISTH AL AM KUW  AH MAYA LLOYD EMER TIA
Density, © API 36.1 40.8 40.5 38.3 31.7 34.1 29.3 29.2 31.8 33.3 334 285 314 274 222 20.7 23.6 12.1
Density, g/cm? 0.844 0.821 0.823 0.833 0.867 0.854 0.880 0.881 0.867 0.859 0.858 0.884 0.869 0.890 0.921 0.930 0.912 0.985
Sulfur, % mass 0.45 0.34 0.78 0.40 0.17 1.64 0.51 0.88 1.53 149 177 285 252 280 3.30 3.15 0.6 2.7
Pour point, © C -37 -29 -24 -42 18 -46 -1 -7 -12 -42 -54 -23 -15 -45 -36 -32.22 -38.9 -1.1
Viscosity at 37.8 °C, mm?/s 4.3 3.9 2.7 3.9 19.0 4.6 15.1 13.6 8.3 5.9 8.4 17.5 9.8 27.6 102 101 47.3 3700
V, ppm 1.2 1.6 1.00 6.0 2.40 6.4 15.0 83.5 46.7 49.1 13.5 20.0 30.0 57.3 314.0 105 5 284
Ni, ppm 7.1 1.6 0.7 1.0 15.9 3.7 34.6 39.2 14.7 9.4 3.3 12.0 8.0 16.4 52.0 52.7 50 38.5
Conradson carbon, % mass 1.1 1.1 1.4 2.1 3.6 3.3 4.3 6.3 3.9 4.3 3.6 5.9 5.3 6.8 12.0 9.18 7.57 11.2
Acid number, mg KOH(g 0.58 0.10 0.2 0.10 0.11 0.17 0.39 0.56 0.06 0.00 0.06 0.15 0.10 0.28 0.78 3.72  3.61
IBP -70° C % mass of crude oil 3.2 5.1 5.3 6.0 2.3 4.7 0.8 3.3 4.0 3.7 3.9 3.5 3.8 4.1 2.4 3.9 1.4 0.15
Density, g/cm? 0.657 0.651 0.658 0.660 0.647 0.645 0.652 0.654 0.656 0.648 0.649 0.654 0.652 0.653 0.682 0.648 0.659 0.664
Sulfur, % mass 0.018 0.011 0.003 0.000 0.023 0.079 0.025 0.012 0.005 0.017 0.012 0.008 0.030 0.002 0.010 0.022 0.155 0.074
RON 73.3 69.8 64.4 71.8  74.4 69.1 723 74.7 70.9 68.3 664 643 69.1 67.5 69.5 70.5 74.3  87.7
70-100°C % mass of crude oil 3.5 5.2 4.7 5.4 3.0 4.8 2.2 2.7 3.3 4.1 3.4 2.9 3.4 2.4 2.5 2.6 2.4 0.07
Density, g/cm? 0.715 0.712 0.717 0.719 0.708 0.717 0.706 0.713 0.703 0.701 0.703 0.704 0.696 0.705 0.715 0.714 0.722 0.732
Sulfur, % mass 0.022 0.027 0.004 0.001 0.032 0.143 0.040 0.020 0.013 0.039 0.025 0.025 0.024 0.013 0.024 0.046 0.183 0.140
Naphthenes,% v/v 23.0 37.6 18.5 28.6 30.5 27.1 259 47.1 25.2 19.6 147 146 14.6 16.7 21.7 34.1 47.1 52
Arenes, % v/v 7.5 4.3 6.4 9.6 2.1 9.0 0.6 2.9 3.7 8.6 6.5 6.6 4.4 4.4 28.1 8.7 1.6 2.8
RON 66.6 62.8 52.3 62.5 60.7 59.3 59.6 66.7 50.9 54,9 519 51.5 ©53.3 47.0 57.2 57.6 66.5 75.2
100-190°C % mass of crude oil 16.9 21.6 19.9 17.3 10.5 16.4 11.7 12.7 13.0 15,5 146 114 123 10.3 9.3 8.5 9.3 1.2
Density, g/cm? 0.772 0.766 0.763 0.774 0.765 0.774 0.757 0.775 0.764 0.734 0.757 0.765 0.753 0.754 0.759 0.779 0.766 0.804
Sulfur, % mass 0.031 0.044 0.011 0.002 0.065 0.351 0.030 0.031 0.053 0.054 0.047 0.111 0.080 0.108 0.198 0.191 0.290 0.214
Naphthenes,% v/v 36.0 38.5 19.8 35.0 45.3 38.4 28.4 45.1 37.1 20.5 183 19.2 229 21.7 27.9 38.2 56.3 72.3
Arenes,% v/v 13.4 13.2 18.1 17.5 7.7 18.0 10.5 9.6 11.7 13.6 158 16.4 139 124 29.2 16.5 6.0 11.1
RON 49.8 50.6 33.4 43.2 44.8 43.1 36.5 46.8 39.2 44.3 33.3 38.9 35.7 23.5 34.9 55.2 54.8 69.6
190-235°C .% mass of crude oil 10.3 9.0 9.6 6.8 5.9 8.3 7.9 7.4 7.4 8.1 8.1 7.3 6.6 6.4 5.3 4.2 5.0 2.6
Density 0.809 0.811 0.803 0.812 0.807 0.815 0.802 0.825 0.812 0.805 0.800 0.802 0.797 0.800 0.810 0.836 0.834 0.854
Sulfur, % mass 0.074 0.088 0.202 0.012 0.082 0.646 0.073 0.191 0.211 0.254 0.252 0.421 0.436 0.428 0.327 0.426 0.304 0.458
Arenes,% v/v 15.8 13.7 21.6 22.0 13.2 21.8 15.8 19.9 21.8 21.3 22.2 22.1 19.5 19.7 19.0 21.7 11.2  18.1
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Table 1 Comprehensive assay of crude oils under study, contd.

Crude oil feed LLS WTI MAD BR CAB WTS CL ORIEN REB ISTH AL AM KUW AH MAYA LLOYD EMER TIA
Aniline point, °C 140 143 140.1 139 149.0 134 151 138 136 139 142 141 143 145 132 125.2 131.7 126.1
Smoke point, mm 22 24 22 20 23 20 21 22 22 26 23 22 26 24 15 20.6 20.2 16.5
Cetane index 46 45 49 44 47 43 49 40 45 48 50 49 51 50 46 36.1 36.7 31.2
Freezing point, °C -59 -42 -43 -64 -24 -53 -52 -53 -57 -51 -46 -43 -41 -47 -52 -68.5 -70.5 -75.2
Pour point, °C -67 -54 -59 -54 -52 -61 -58 -60 -67 -65 -44 -48 -49 -41 -58 -100.6 -77.8 -85.2
Viscosity at 37.8°C mm?/s 1.48 1.49 1 144 2 1.48 1.67 1.55 1.52 141 139 143 141 1.40 1.47 1.6 1.6 1.9
Viscosity at 98.99C mm?/s 0.69 0.74 0.79 0.79 0.76 0.70 0.83 0.74 0.72 0.70 0.69 0.71 0.69 0.70 0.74 0.8 0.8 0.9
235-280°C % mass of crude oil 10.8 8.8 9.4 9.1 6.3 7.9 8.6 9.0 7.7 7.7 8.2 7.5 6.9 6.7 5.8 5.1 5.4 3.8
Density, g/cm? 0.835 0.831 0.825 0.832 0.827 0.840 0.828 0.848 0.837 0.832 0.826 0.830 0.826 0.830 0.841 0.866 0.870 0.882
Sulfur, % mass 0.20 0.17 0.46 0.07 0.11 0.90 0.18 0.39 0.61 0.59 0.74 097 1.16 0.90 1.06 0.61 0.32 0.81
Arenes,% v/v 17.9 13.7 21.6 22.9 16.7 25.2 17.5 29.0 27.8 21.3 214 21.6 22.1 23.8 21.6 22.6 11.4 24.4
Aniline point, °C 153 158 153.3 151 160.3 143 159 147 142 145 152 151 151 154 138 128.1 136.8 132
Smoke point, mm 17 21 20 17 21 16 17 16 18 21 20 18 22 21 10 17.5 13.1 104
Cetane index 46.2 45.1 49 44.3 47 43.4 49.2 39.9 449 47.8 49.6 49.0 50.9 49.7 45.8 36.1 36.7 31.2
Freezing point, °C -14 -9 -9.2 -33 17.3 -17 -13 -12 -18 -32 -1 -3 -8 -4 -26 -36.4 -40.5 -46.1
Pour point, °C -27 -12 -16 -16 -11 -28 -16 -16 -28 -24 -5 -4 -16 -11 -18 -61.7 -51.2 -56.1
Viscosity at 37.8°C mm?/s 2.9 2.5 2 2.4 3 2.5 2.9 2.7 2.6 2.3 2.4 2.4 2.4 2.4 2.6 2.9 3.5 3.5
Viscosity at 98.9°C,mm?/s 1.1 1.1 1.1 1.1 1.2 1.0 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.1 1.2 1.3 1.3
280-343°C % mass of crude oil 16.0 11.3 12.6 11.4 10.9 104 12.44 12.8 11.2 114 11.1 10.6 10.5 9.36 8.78 8.8 7.5 8.14
Density, g/cm? 0.857 0.850 0.849 0.858 0.849 0.868 0.850 0.869 0.864 0.862 0.856 0.863 0.858 0.861 0.876 0.896 0.899 0.912
Sulfur, % mass 0.361 0.274 0.774 0.327 0.136 1.232 0.326 0.654 1.086 1.161 1.431 1.991 1.930 1.674 2.018 0.890 0.350 1.411
Aniline point, °C 164 174 169 165 174 153 169 160 149 153 162 160 160 162 146 134.1 142.8 138.8
Cetane index 52.0 54.0 54 51.5 55 48.7 54.0 48.2 49.7 50.4 52.3 50.1 51.5 50.7 46.4 41.2 40.4 37.5
Pour point, °C 10 25 30.4 23 32.0 12 27 27 29 18 31 35 18 24 22 -23.0 -27.0 -32.5
Viscosity at 37.8°C mm?/s 5.7 5.5 5 5.0 5 5.2 5.9 5.7 5.5 4.9 5.0 4.8 5.2 5.0 5.5 6.4 8.1 10.1
Viscosity at 98.99C,mm?/s 1.8 2.0 1.6 1.7 2.0 1.7 1.9 1.8 1.8 1.8 1.8 1.6 1.7 1.7 1.9 2.1 2.1 2.4
343-565°C % mass of crude oil 31.1 26.6 28.1 29.3 38.3 31.1 31.7 26.6 31.2 30.5 32.0 314 32.0 29.9 24.4 25.7 26.7 419
Density, g/cm? 0.908 0.896 0.893 0.902 0.900 0.922 0.904 0.920 0.923 0.922 0.920 0.927 0.922 0.929 0.932 0.944 0.937 0.967
Sulfur, % mass 0.792 0.444 1.448 0.603 0.160 2.042 0.557 1.026 1.809 1.924 2.441 3.288 3.268 2.931 3.023 2.9 0 2.3
K-factor 11.91 12.14 12.16 12.05 12.14 11.82 11.98 11.81 11.80 11.80 11.85 11.73 11.82 11.74 11.66 11.5 11.68 11.3
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Table 1 Comprehensive assay of crude oils under study, contd.
Aniline point, °C 192 202 202 193 211 179 192 185 168 170 178 176 180 175 163 161.9 175 159.1
Crude oil feed LLS WTI MAD BR CAB WTS CL ORIEN REB ISTH AL AM KUW AH MAYA LLOYD EMER TIA
Ni, ppm 0.1 0.1 0 0 0.1 0.4 0.2 0.1 0.0 0.0 0.1 0.0 0.6 0.0 0 ND
V, ppm 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.8 0.1 0.1 0.4 0.1 0.1 0.1 0 ND
Conradson carbon, % mass 0.3 0.4 0.5 0.1 0.8 0.7 0.4 0.6 0.4 0.2 0.3 0.9 0.3 0.1 0.5 0 1.2
Atmospheric residue,.% of crude oil 38.1 37.2 37.2 42.1 60.1 45.7 56.3 51.2 52.2 48.5 499 564 545 ©59.6 66.0 66.6 68.1 84.0
Viscosity at 98.99C,mm?/s 11.2 16.7 10.0 15.7 38.5 28.4 38.7 444 30.9 30.6 24.7 46.3 49.2 116.5 617.0 188 510
Ni, ppm 16.4 4.4 1.9 2.4 26.7 10.1 61.5 72.3 29.6 194 6.7 219 14.8 27.7 77.0 75.6 85.2 45.8
V, ppm 3.0 4.4 2.8 14.2 4.1 17.4 26.7 161.1 929 102.3 27.2 355 552 96.7 462.7 1419 7.6 338.0
Conradson carbon, % mass 3.0 3.9 4.0 4.9 6.1 7.2 9.6 11.6 7.5 9.0 7.8 10.0 10.6 13.3 15.8 15.5 9.0 14.3
Asphaltenes, % mass 0.6 0.3 0.1 0.9 1.3 1.6 1.5 5.0 1.7 1.9 2.0 4.4 2.5 9.7 8.5 4.8 1.4 3.8
Insoluble in n-Pentane, % mass 1.7 0.9 1.1 0.4 3.3 4.1 3.8 12.9 4.4 5.0 3.1 5.8 6.6 9.5 22.1 12.5 3.6 9.9
Vacuum residue, % mass of crude oil 7.0 10.6 9.1 129 21.8 14.6 24.6 24.6 21.0 18.0 17,9 25.0 22.5 29.7 41.5 40.9 41.38 42.1
Viscosity at 98.99C,mm?/s 768 382 934 400 1210 7440 5364 160000 1290 5300 1313 6582 5059 31112 306862 2260 99000
Ni, ppm 89.2 15.3 8 7.8 73 31.4 140.6 150.0 73.4 52.0 18.6 49.3 35.7 557 122.0 123 140 91.4
V, ppm 16.6 15.2 11.0 46.6 11.0 54.1 61.0 335.0 230.6 274.0 75.6 79.9 133.0 194.2 735.0 231 12.4 674.0
Conradson carbon, %mass 16.2 12.6 12.4 15.8 14.1 22.6 21.4 22.8 18.5 23.6 16.5 23.1 24.4 23.7 25.2 25.2 16.5 25.6
Asphaltenes, % mass 4.1 1.3 0.8 2.1 4.3 5.8 6.8 17.3 5.0 5.2 5.2 11.6 5.6 19.6 15.8 9.3 2.7 9.0
Insoluble in n-Pentane, % mass 9.1 2.9 4.7 1.4 9.5 12.8 15.0 38.1 11.1 115 9.4 14.4 16.1 17.4 34.7 20.4 5.9 19.8
6.5
Price, US $ June 2009 60,10 66.2 71.0 68.5 68.4 66.2 70.74 63.48 68.6 68.3 67.3 66.2 67.8 66.0 62.8 57.15

Note: Names of the investigated crude oils are as follow:

LLS= LOUISIANA LIGHT SWEET (origin:USA); WTI = WEST TEXAS INTERMEDIATE (origin:USA);
MAD = MURBAN (origin:Abu Dhabi, UAE); BR = BRENT BLEND (origin:Nord sea); CAB = CABINDA (origin:Angola);
WTS = WEST TEXAS SOUR (origin:USA); CL = CANO LIMON (origin:Colombia); ORIEN = ORIENTE (origin:Ecuador);
REB = Russian Export Blend (origin:Russia); ISTH = ISTHMUS (origin:Mexico); AL = ARAB LIGHT (origin:Saudi Arabia);

AM = ARAB MEDIUM (origin:Saudi Arabia);KUW = KUWAIT EXPORT (origin:Kuwait); AH = ARAB HEAVY (origin:Saudi Arabia);

MAYA = MAYA (origin:Mexico); LLOYD = LLOYDMINSTER BLENDED CRUDE (origin:Canada, Alberta);

EMER = EMERAUDE (origin:Congo, Brazzaville); TIA = TIA JUANA PESADO (origin:Venezuela)
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