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(54) A PROCESS FOR UPGRADING A CRUDE OIL PRODUCT

(57)  Aprocess for upgrading a crude oil product com-
prising the following steps:

(a) distilling the crude oil product at atmospheric pressure
to obtain at least one atmospheric distillate stream and
an atmospheric residue as bottom stream;

(b) optionally vacuum distilling the atmospheric residue
to obtain at least one vacuum distillate stream and a vac-
uum residue as bottom stream;

(c) supplying either the atmospheric residue or the vac-
uum residue to a solvent deasphalting unit and deas-
phalting the residue to obtain deasphalted oil and an as-
phaltic fraction;

(d) combining at least one atmospheric distillate stream
obtained in step (a) and the deasphalted oil to obtain a
combined hydrocracker feedstock; and

(e) supplying the combined hydrocracker feedstock to a
hydrocracking unitand subjecting the feedstock to single-
stage hydrocracking by contacting the combined feed-
stock with a hydrocracking catalyst in the presence of
hydrogen at elevated pressure and temperature thereby
effecting conversion of at least 25 wt% of the hydrocar-
bons in the feedstock boiling above 360 °C into hydro-
carbons boiling below 360 °C, to obtain an upgraded
crude oil product.
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Description

Field of the invention

[0001] The present invention provides a process for
upgrading a crude oil product, wherein the yield of up-
graded distillate products from residual hydrocarbon oil
is maximised.

Background of the invention

[0002] Upgrading the residue of atmospheric or vacu-
um distillation units in a crude oil refinery in order to max-
imise the yield of upgraded or sweet distillate fractions
is economic attractive.

[0003] Itis known to recover valuable oils left in a vac-
uum residue by subjecting the residue to solvent deas-
phalting. The thus-obtained deasphalted oil may be con-
verted into upgraded distillates by hydrocracking.
[0004] InEP 683218 for example is disclosed, a proc-
ess for the conversion of a vacuum hydrocarbon oil res-
idue, comprising the steps of:

(a) deasphalting the residual hydrocarbon oil pro-
ducing an asphaltic fraction and a deasphalted oil
(DAO);

(b) passing the DAO through a bed of a hydrodemet-
allisation catalyst in the presence of hydrogen under
demetallising conditions, producing an upgraded
DAO; and then directly

(c) blending the upgraded DAO with one or more
flashed distillate fractions and subjecting the result-
ing blend stream to hydrocracking in the presence
of an acidic catalyst, producing one or more distillate
fractions.

[0005] In US 4,165,274 is disclosed a process for up-
grading tar sand oil wherein tar sand oil is separated by
vacuum distillation into a vacuum distillate and a vacuum
residue. The vacuum distillate is catalytically hydroc-
racked. The vacuum residue is separated by deasphalt-
ing into a deasphalted oil and asphalt, and the deasphalt-
ed oil is first catalytically hydrodemetallised and thereaf-
ter catalytically hydrodesulphurised.

Summary of the invention

[0006] Ithas now been found that the yield of upgraded
distillates from a crude oil product, for example crude oil
or tar sand-derived oil, can be further increased by sub-
jecting a combined hydrocracker feedstock comprising
atmospheric distillate obtained by atmospheric distilla-
tion of the crude oil product and deasphalted oil obtained
by solvent deasphalting of either the atmospheric residue
of the atmospheric distillation or the vacuum residue ob-
tained by vacuum distillation of the atmospheric residue,
to single-stage hydrocracking.

[0007] Accordingly, the present invention provides a
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process for upgrading a crude oil product comprising the
following steps:

(a) distilling the crude oil product at atmospheric
pressure to obtain at least one atmospheric distillate
stream and an atmospheric residue as bottom
stream;

(b) optionally vacuum distilling the atmospheric res-
idue to obtain at least one vacuum distillate stream
and a vacuum residue as bottom stream;

(c) supplying either the atmospheric residue or the
vacuum residue to a solvent deasphalting unit and
deasphalting the residue to obtain deasphalted oil
and an asphaltic fraction;

(d) combining at least one atmospheric distillate
stream obtained in step (a) and the deasphalted oil
to obtain a combined hydrocracker feedstock; and
(e) supplying the combined hydrocracker feedstock
to a hydrocracking unit and subjecting the feedstock
to single-stage hydrocracking by contacting the com-
bined feedstock with a hydrocracking catalyst in the
presence of hydrogen at elevated pressure and tem-
perature thereby effecting conversion of at least 25
wt% of the hydrocarbons in the feedstock boiling
above 360 °C into hydrocarbons boiling below 360
°C, to obtain an upgraded crude oil product.

[0008] The process according to the invention can be
distinguished from the process disclosed in EP 683 218
in that an atmospheric distillate is combined with the dea-
sphalted oil in the combined hydrocracker feedstock. In
the process of EP 683 218, one or more flashed distil-
lates, i.e. vacuum distillates, are combined with the dea-
sphalted oil. Since atmospheric distillates typically have
hydrocarbons boiling at a lower temperature than those
in flashed distillates, the combination of an atmospheric
distillate with DAO will result in a hydrocracker feedstock
with a wider boiling point range. The skilled person would
therefore expect overcracking of the lower boiling hydro-
carbons in such feedstock, if it were to be subjected to
hydrocracking. It has, however, been found that a sur-
prisingly high yield of distillates is obtained in the process
according to the invention, i.e. if an atmospheric distillate
is combined with deasphalted oil for combined single-
stage hydrocracking.

Brief description of the drawing

[0009] In Figure 1 is shown a process scheme of an
embodiment of the process according to the invention.

Detailed description of the invention

[0010] In the process according to the invention, a
crude oil product is upgraded by first distilling it under
atmospheric pressure to obtain at least one atmospheric
distillate stream and an atmospheric residue (step (a)).
The atmospheric residue may be vacuum distilled to ob-
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tain at least one vacuum distillate stream and a vacuum
residue (step (b)). If the atmospheric residue is vacuum
distilled, the thus-obtained vacuum residue is supplied
to a solvent deasphalting unit and deasphalted to obtain
deasphalted oil and an asphaltic fraction in step (c). Al-
ternatively, the atmospheric residue is directly supplied
to a solvent deasphalting unit and deasphalted to obtain
deasphalted oil and an asphaltic fraction in step (c). The
deasphalted oil is, optionally after hydrodemetallisation,
combined with at least one atmospheric distillate stream
obtained in step (a) and, in case the atmospheric residue
is vacuum distilled, also with at least one vacuum distillate
stream obtained in step (b) to obtain a combined hydro-
cracker feedstock (step (d)).

[0011] In step (e), the combined hydrocracker feed-
stock is supplied to a hydrocracking unit and subjected
to single-stage hydrocracking. Reference herein to sin-
gle-stage hydrocracking is to a hydrocracking operation
wherein the entire feedstock is contacted with a single
catalytic zone comprising hydrocracking catalyst or with
several catalytic zones in series of which at least one
comprises hydrocracking catalyst. If several catalytic
zones in series are used, the entire feedstock is contact-
ed with the most upstream catalytic zone and the entire
effluent of a zone is contacted with the subsequent cat-
alytic zone. The catalytic zones in series may be in the
form of different catalytic layers on top of each other in
a single catalyst bed or in the form of different spaced
apart catalyst beds in series in a single vessel or in mul-
tiple reactor vessels. Suitably, the entire feedstock is, in
the hydrocracking unit, first contacted with a hydrotreat-
ing catalyst (pre-treat catalyst) for hydrodesulphurisation
and/or hydrodenitrification of the feedstock and then with
a hydrocracking catalyst. Optionally, the effluent of the
hydrocracking catalyst is contacted with a further hydrot-
reating catalyst (posttreat catalyst) for hydrodearomati-
sation of the effluent of the hydrocracking catalyst.
[0012] In the hydrocracking unit, the entire combined
feedstock, optionally after pre-treating with a hydrotreat-
ing catalyst, is contacted with a hydrocracking catalyst
at hydrocracking conditions, i.e. in the presence of hy-
drogen at elevated pressure and temperature thereby
effecting conversion of at least 25 wt% of the feedstock
hydrocarbons boiling above 360 °C into hydrocarbons
boiling below 360 °C, to obtain an upgraded crude oil
product. Reference herein to conversion is to conversion
per pass. The upgraded product may be fractionated in
a fractionator to obtain several distillate fractions. Pref-
erably, at most 80 wt% of the feedstock hydrocarbons
boiling above 360 °C are converted into hydrocarbons
boiling below 360 °C, more preferably in the range of
from 40 to 70 wt% is converted.

[0013] Ifthe deasphalted oil in the combined feedstock
is not hydrodemetallised before being combined with the
distillate streams, it is preferred that the combined hy-
drocracker feedstock is hydrodemetallised before being
supplied to the hydrocracking unit.

[0014] Reference herein to a crude oil product is to
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crude oil or to crude oil products such as for example tar
sand derived oil or shale oil. In the case of very viscous
crude oil products, such as may be the case for tar sand
derived oil, the crude oil product may be diluted with a
hydrocarbon stream having a low viscosity, for example
naphtha, to obtain a diluted crude oil product with a vis-
cosity that is suitable for processing in an atmospheric
distillation unit. The process according to the present in-
vention is particularly suitable for upgrading crude oil
products that have a relatively high content of hydrocar-
bons boiling above 520 °C, such as for example tar sand
derived oil.

[0015] Atmospheric distillation of crude oil is common-
ly known in the art. Atmospheric distillation step (a) of
the process according to the invention may be carried
out by any conventional techniques and at conventional
conditions used for crude oil atmospheric distillation. In
atmospheric distillation step (a), at least one atmospheric
distillate stream and an atmospheric residue (long resi-
due) are obtained. More than one atmospheric distillate
streams may be obtained, each having a different boiling
pointrange. Atleast one distillate stream obtained in step
(a) is combined with the deasphalted oil obtained in step
(c) to form the combined hydrocracker feedstock. Pref-
erably, all distillate streams obtained in step (a) are com-
bined in the combined hydrocracker feedstock. Alterna-
tively, one of the distillate streams may be used as diluent
for the crude oil product, for example in case of a highly
viscous crude oil product such as tar sand derived oil.
[0016] Preferably, the atmospheric residue obtained
in step (a) is vacuum distilled in step (b). This vacuum
distillation step (b) may be carried out by any conven-
tional vacuum distillation techniques, using conventional
vacuum distillation conditions known in the art. Suitable
techniques then, include high vacuum distillation using
steam ejectors and vacuum flash distillation. In step (b),
at least one vacuum distillate stream and a vacuum res-
idue (short residue) are obtained. At least one vacuum
distillate stream obtained in step (b) is combined with at
least one atmospheric distillate stream obtained in step
(a) and the deasphalted oil obtained in step (c) to form
the combined hydrocracker feedstock. Preferably, all dis-
tillate streams obtained in step (b) are combined in the
combined hydrocracker feedstock.

[0017] Eitherthe atmospheric residue obtained in step
(a) or, in case the process comprises vacuum distillation
step (b), the vacuum residue obtained in step (b) is dea-
sphalted in a solvent deasphalting unit to obtain a deas-
phalted oil. The solvent deasphalting of the residue may
be carried out in any conventional manner. Typically in
solvent deasphalting, the hydrocarbon feed is treated
countercurrently with an extracting medium which is usu-
ally alight hydrocarbon solvent containing paraffinic com-
pounds. Commonly applied paraffinic compounds in-
clude Cs_g paraffinic hydrocarbons, such as propane, n-
butane, iso-butane, n-pentane, iso-pentane, hexane or
mixtures of two or more of these. For the purpose of the
present invention, it is preferred that C5-C5 paraffinic hy-
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drocarbons, most preferably butane, pentane or a mix-
ture thereof, are used as the extracting solvent. In gen-
eral, the extraction depth increases at increasing number
of carbon atoms of the extracting solvent. In this connec-
tion it is noted that the higher the extraction depth, the
larger the amount of hydrocarbons being extracted from
the hydrocarbon feed, the smaller and more viscous the
asphaltene fraction and the heavier the asphaltenes be-
ing present in said asphaltene fraction.

[0018] In solvent deasphalting step (c), a rotating disc
contactor or a plate column can be used with the hydro-
carbon feed, i.e. the residue, entering at the top and the
extracting solvent entering at the bottom. The lighter hy-
drocarbons which are present in the residue dissolve in
the extracting solvent and are withdrawn at the top of the
apparatus. The asphaltenes which are insoluble in the
extracting solvent are withdrawn at the bottom of the ap-
paratus. The conditions under which deasphalting takes
place are known in the art. Suitably, deasphalting is car-
ried out at a total extracting solvent to residual hydrocar-
bon oil ratio of 1.5 to 8 wt/wt, a pressure of from 1 to 50
bar and a temperature of from 160 to 230 °C.

[0019] The deasphalted oil obtained in solvent deas-
phalting step (c) is combined with at least one atmos-
pheric distillate stream obtained in step (a) to obtain a
combined hydrocracker feedstock. In case the atmos-
pheric residue is vacuum distilled in step (b), the deas-
phalted oil is combined with at least one atmospheric
distillate stream obtained in step (a) and at least one vac-
uum distillate stream obtained in step (b) to obtain the
combined hydrocracker feedstock.

[0020] The combined hydrocracker feedstock has a
broad boiling point range, since it includes atmospheric
distillate and deasphalted oil. Preferably, the combined
hydrocracker feedstock contains at least 10 wt% of hy-
drocarbons boiling below 360 °C, more preferably at least
20 wt%, and atleast 5 wt% of hydrocarbons boiling above
700 °C.

[0021] Since deasphalted oil usually contains, in con-
trast to distillate streams, a relatively high amount of met-
als, it is preferred to hydrodemetallise the deasphalted
oil obtained in step (c) before it is combined with the other
streams to form the combined hydrocracker feedstock.
Alternatively, the combined hydrocracker feedstock may
be hydrodemetallised, before it is contacted with the hy-
drocracking catalyst in step (d). Hydrodemetallisation of
the deasphalted oil or of the combined hydrocracker
feedstock may be achieved by any well known hydrode-
metallisation process wherein the hydrocarbon feed to
be demetallised is passed at elevated temperature and
pressure and in the presence of hydrogen in an upward,
downward or radial direction, through one or more verti-
cally disposed reactors containing a fixed or moving bed
of hydrodemetallisation catalyst particles. Well known
hydrodemetallisation operations are the bunker flow op-
eration, the fixed bed operation, the fixed bed swing op-
eration and the movable bed operation.

[0022] Suitable hydrodemetallisation catalysts usually
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consist of oxidic carriers such as alumina, silica or silica-
alumina, on which one or more Group VIB or Group VIII
metals or metal compounds may be deposited. Such hy-
drodemetallisation catalysts are commercially available
from many catalyst suppliers. Particularly suitable hydro-
demetallisation catalysts are those having as the active
agent one of the combinations nickel/molybdenum (Ni-
Mo) or cobalt/molybdenum (CoMo), optionally promoted
with phosphorus (P), on an alumina (Al,O5) carrier. Ex-
amples of particularly suitable catalysts are CoMo/Al,O3,
CoMoP/Al,O5 and NiMo/Al,O3 and NiMoP/Al,O5 cata-
lysts. It is well known that the type of catalysts described
hereinbefore will, in practice, also exhibit some upgrading
activity in terms of hydrodenitrification and/or hydrodes-
ulphurisation, removal of heavy hydrocarbons and con-
version of hydrocarbons having a boiling point above 520
°C into lower boiling components. Hydrodemetallisation
is usually carried out at an operating pressure of 20-250
bar (absolute), a temperature of 300-470 °C, preferably
310-440 °C, and a space velocity of 0.1-10 1.1-1hr1, pref-
erably 0.2to 7 1.1-hr 1.

[0023] In step (e) of the process according to the in-
vention, hydrocracking conditions known in the art may
be applied. Suitable hydrocracking conditions are an op-
erating pressure of 80-250 bar (absolute), preferably
100-200 bar (absolute), and a temperature in the range
of from 300 to 500 °C, preferably of from 350 to 450 °C.
[0024] Any hydrocracking catalyst known in the art
may be used. Common hydrocracking catalyst usually
comprise one or more metals from nickel, tungsten, co-
balt and molybdenum in elemental, oxidic or sulphidic
form as hydrogenating component on a suitable oxidic
carrier such as alumina, silica or silica-alumina, optionally
in combination with a zeolitic component. There are many
commercially available hydrocracking catalysts which
can be suitably applied in the process of the present in-
vention. Preferably, the hydrocracking catalyst is acidic,
i.e. contains a silica-alumina and/or zeolitic component.
Since hydrocracking step (e) is a single-stage hydroc-
racking step, i.e. with the entire feedstock or the entire
effluent of a pre-treat catalyst passing the hydrocracking
catalyst, the hydrocracking catalyst preferably does not
comprise a noble metal as hydrogenating component.
[0025] An upgraded crude oil product is obtained as
the liquid effluent of the hydrocracking unit. The hydro-
gen-comprising gaseous effluent may be recycled to the
hydrocracking unit and/or the hydrodemetallisation cat-
alyst. The liquid effluent may be fractionated in a frac-
tionator to obtain different distillate fractions. Besides the
distillate fractions there can also be obtained a heavy
fraction in the fractionator. This heavy fraction may be
recycled to the hydrocracking unit or to the coking unit.
Alternatively, the heavy fraction may also be suitably ap-
plied as a feed for a fluidised bed catalytic cracking (FCC)
unit or as a feedstock for lubricating oil manufacture. Of
course, a combination of these options is possible as
well. It is an advantage of the process according to the
invention that recycling of such heavy fraction to the hy-
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drocracking unit is not needed in order to obtain an op-
timum yield of upgraded distillates in the upgraded crude
oil product. Thus, hydrocracking step (e) is preferably a
once-through, single-stage hydrocracking step, i.e. with-
out recycling of part of the upgraded crude oil product to
the hydrocracking unit. Reference herein to the upgraded
crude oil product is to the liquid effluent of the hydroc-
racking unit.

[0026] In order to achieve optimum demetallisation of
the deasphalted oil in combination with optimum upgrad-
ed distillate yield from hydrocracking it is preferred that
the hydrodemetallisation of the deasphalted oil or of the
combined hydrocracker feedstock is carried out at an op-
erating pressure which is at most 30 bar and suitably less
than 20 bar higher than the operating pressure of the
hydrocracking in step (e). Most suitably the operating
pressure in hydrodemetallisation is from O to about 10
bar higher than the operating pressure in hydrocracking.
In this connection it is particularly preferred to apply an
operating pressure in the hydrodemetallisation zone in
the range of from 150 to 200 bar (absolute). Accordingly,
the operation pressure in the hydrocracking zone is suit-
ably in the range of from 120 to about 200 bar (absolute),
preferably from 140 to 180 bar (absolute).

[0027] Preferably, the process according to the inven-
tion further comprises a step (f), wherein at least part of
the asphaltic fraction obtained in deasphalting step (c) is
supplied to a coking unit and subjected to coking under
coking conditions to obtain coke and at least one coker
distillate stream. At least one coker distillate stream ob-
tained in step (f) is then combined in step (d) with at least
one atmospheric distillate stream obtained in step (a) and
the deasphalted oil to form the combined hydrocracker
feedstock. If more than one coker distillate stream is ob-
tainedin step (f), preferably all these streams are blended
into the combined hydrocracker feedstock.

[0028] Coking of the asphaltic fraction may be done
by any method known in the art, for example by delayed
or fluid coking. The coking unit will typically comprise one
or more coking reactors and a fractionator for fractionat-
ing the liquid and gaseous products of the coking reactor.
[0029] If the process according to the invention com-
prises coking step (f), part of the residue may by-pass
the solvent deasphalting unit and be directly supplied to
the coking unit, together with at least part of the asphaltic
fraction. Preferably, less than 40 wt% of the residue by-
passes the solvent deasphalting unit, more preferably
less than 20 wt%, even more preferably none of the res-
idue by-passes the solvent deasphalting unit.

[0030] Preferably, the process according to the inven-
tion further comprises a step (g) wherein at least part of
the asphaltic fraction obtained in step (c) is partially com-
busted in a gasifying unit to a hydrogen-containing gas.
The hydrogen-containing gas is so-called synthesis gas
and further comprise carbon oxides and steam. Prefer-
ably, hydrogen is separated from the hydrogen-contain-
ing gas. This may for example be done by first converting
the carbon monoxide in the synthesis gas by means of
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water-gas shift conversion into carbon dioxide and then
separating the hydrogen from the carbon dioxide, for ex-
ample by means of pressure swing absorption. The hy-
drogen separated from the hydrogen-containing gas may
be supplied to the hydrocracking unit and/or the hydro-
demetallisation catalyst to provide for at least part of the
hydrogen needed in the hydrocracking and/or hydrode-
metallisation step. More preferably, the amount of as-
phaltic fraction supplied to the gasifier is such that all
make-up hydrogen needed in the hydrocracking unit and
the hydrodemetallisation zone is produced in the gasifier.
In that situation, no external hydrogen needs to be pro-
vided to the process according to the invention, once it
is on stream.

[0031] The blending ratio of the deasphalted oil and
the distillate streams in the combined hydrocracker feed-
stock is not particularly critical. Suitably, the weight ratio
distillates to deasphalted oil is in the range of from 10/90
to 90/10, preferably 25/75 to 75/25 and more preferably
40/60to 70/30. In order to maximise the yield of upgraded
distillates, it is preferred that all distillate fractions ob-
tained in steps (a), (b) and (f) and all deasphalted oil
obtained in step (c) are combined in the hydrocracker
feedstock and subjected to hydrocracking in step (e).
Therefore, the amounts of the different streams in the
combined hydrocracker feedstock, i.e. deasphalted oil,
atmospheric distillate(s) and, optionally, vacuum distil-
late(s) and/or coker distillate(s), are mainly determined
by the composition of the crude oil product.

Detailed description of the drawings

[0032] The processaccordingtotheinventionisfurther
illustrated by means Figure 1. Tar sand derived oil 1 is
diluted with naphtha 2 to obtain diluted tar sand derived
oil 3, which is supplied to atmospheric distillation unit 4.
In atmospheric distillation unit 4, diluted tar sand derived
oil 3 is distilled and two atmospheric distillate streams,
i.e. naphtha stream 2 and atmospheric gasoil stream 5,
and atmospheric residue 6 are obtained. Atmospheric
residue 6 is vacuum distilled in vacuum distillation unit
7.Vacuum gasoil stream 8 is obtained as distillate stream
and vacuum residue 9 as bottoms stream. Vacuum res-
idue 9is supplied to solvent deasphalting unit 10 to obtain
deasphalted oil 11 and asphaltic fraction 12. Optionally,
part of vacuum residue 9 by-passes solvent deasphalting
unit 10 and is directly combined with asphaltic fraction
12 (dotted line). Asphaltic fraction 12 is supplied to coking
unit 13 and subjected to coking to obtain coke 14, fuel
gas 15 and two distillate streams 16, 17. Distillate stream
5, 8, 16 and 17 are combined with deasphalted oil 11 to
form combined hydrocracker feedstock 18. Combined
feedstock 18 is hydrodemetallised in hydrodemetallisa-
tion unit 19 in the presence of hydrogen. The hydrogen
20 supplied to hydrodemetallisation unit 19 may be
make-up hydrogen, hydrogen produced by partial com-
bustion (not shown) of part of the asphaltic fraction 12
and/or recycle hydrogen from hydrocracking unit 23. The



9 EP 1731 588 A1 10

hydrodemetallised combined feedstock 21 and addition-
al hydrogen 22 are supplied to hydrocracking unit 23
comprising a first catalytic zone 24 comprising a non-
noble metal hydrotreating catalyst for hydrodesulphuri-
sation of the feedstock and a second catalytic zone 25
comprising a non-noble metal hydrocracking catalyst.
The effluent 26 of the second catalytic zone 25 is sepa-
rated in gas/liquid separator 27 into upgraded crude oil
product 28 and a hydrogen-rich gas stream 29 that is
combined with make-up hydrogen 30 to form hydrogen
stream 22 that is supplied to the first catalytic zone 24.
Upgraded crude oil product 28 may be fractionated into
several upgraded distillate fractions (not shown).

Claims

1. Aprocess for upgrading a crude oil product compris-
ing the following steps:

(a) distilling the crude oil product at atmospheric
pressure to obtain at least one atmospheric dis-
tillate stream and an atmospheric residue as bot-
tom stream;

(b) optionally vacuum distilling the atmospheric
residue to obtain at least one vacuum distillate
stream and a vacuum residue as bottom stream;
(c) supplying either the atmospheric residue or
the vacuum residue to a solvent deasphalting
unit and deasphalting the residue to obtain dea-
sphalted oil and an asphaltic fraction;

(d) combining at least one atmospheric distillate
stream obtained in step (a) and the deasphalted
oil to obtain acombined hydrocracker feedstock;
and

(e) supplying the combined hydrocracker feed-
stock to a hydrocracking unit and subjecting the
feedstock to single-stage hydrocracking by con-
tacting the combined feedstock with a hydroc-
racking catalyst in the presence of hydrogen at
elevated pressure and temperature thereby ef-
fecting conversion of at least 25 wt% of the hy-
drocarbons in the feedstock boiling above 360
°C into hydrocarbons boiling below 360 °C, to
obtain an upgraded crude oil product.

2. A process according to claim 1, wherein the com-
bined hydrocracker feedstock contains at least 10
wt% of hydrocarbons boiling below 360 °C, prefera-
bly at least 20 wt%, and at least 5 wt% of hydrocar-
bons boiling above 700 °C.

3. A process according to claim 1 or 2, wherein the
combined hydrocracker feedstock obtained in step
(d) is contacted with a hydrodemetallisation catalyst
in the presence of hydrogen under hydrodemetalli-
sation conditions before contacting the combined
feedstock with the hydrocracking catalyst.
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4. A process according to claim 1 or 2, wherein the
deasphalted oil obtained in step (c) is contacted with
a hydrodemetallisation catalyst in the presence of
hydrogen under hydrodemetallisation conditions be-
fore the deasphalted oil is combined with at least the
atmospheric gasoil stream to obtain the combined
hydrocracker feedstock.

5. A process according to any one of the preceding
claims comprising vacuum distillation step (b),
wherein at least one vacuum distillate stream ob-
tained in step (b) is combined with at least one at-
mospheric distillate stream obtained in step (a) and
the deasphalted oil in step (d) to obtain the combined
hydrocracker feedstock and wherein the vacuum
residue obtained in step (b) is supplied to the solvent
deasphalting unit.

6. A process according to any one of the preceding
claims, further comprising coking step (f) wherein at
least part of the asphaltic fraction is supplied to a
coking unit and subjected to coking under coking
conditions to obtain coke and at least one coker dis-
tillate stream, in which process at least one coker
distillate stream obtained in step (f) is combined with
at least one atmospheric distillate stream obtained
in step (a) and the deasphalted oil to obtain the com-
bined hydrocracker feedstock.

7. A process according to any one of the preceding
claims, further comprising gasifying step (g) wherein
at least part of the asphaltic fraction obtained in step
(c) is partially combusted in a gasifying unit to pro-
duce a hydrogen-containing gas.

8. A process according to claim 7, wherein hydrogen
separated from the hydrogen-containing gas stream
obtained in step (g) is supplied to the hydrocracking
unit and/or the hydrodemetallisation catalyst.

9. A process according to any one of the preceding
claims, wherein the combined feedstock is contacted
with the hydrocracking catalyst at a temperature in
the range of from 300 to 500 °C, preferably of from
350 to 450 °C, and a pressure of from 80 to 250 bar
(absolute), preferably of from 100 to 200 bar (abso-
lute).
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