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tillation tower 11 so as to be treated in the primary distil-
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Description
Technical Field

[0001] The present invention relates to a technology
of treating crude containing a catalytic poison with re-
spect to a catalyst of a catalytic cracking process.

Background Art

[0002] In recent years, a demand for a heavy crude
treatment increases due to an increase in demand for
crude, anincrease in cost, and a limitation in production.
Meanwhile, properties of heavy crude have a large influ-
ence on a downstream unit for treating various fractions
fractionated from a crude distillation unit (CDU) as a pri-
mary unit.

[0003] For example, a carbon residue (hereinafter, a
carbon residue specified in Conradson (JIS K2270-1) is
referred to as a CCR (Conradson Carbon Residue)), va-
nadium (V), or nickel (Ni) abundantly contained in heavy
crude causes an increase in the yield of cokes or offgas
or adegradation of catalytic activity in a catalytic cracking
process using a residue fluid catalytic cracking unit (here-
inafter, referred to as a RFCCU) for cracking atmospheric
residue (hereinafter, referred to as AR) as a residue frac-
tion obtained from the CDU through a contact with a cat-
alyst.

[0004] In the past, catalytic poisons such as V and Ni
contained in the AR obtained from the heavy crude were
removed by a pretreatment unit such as heavy oil direct-
desulfurization unit (hereinafter, referred to as a RDSU),
but in many cases, refineries for mainly treating light
crude were not provided with the RDSU. However, since
the RDSU is one of the expensive units of the petroleum
refinery, from the economic viewpoint, it is difficult to con-
struct the RDSU for producing a heavy product from
crude.

[0005] Here, PTL 1 discloses a technology which al-
lows the atmospheric residue fractionated from the CDU
to contact with subcritical water or supercritical water
added with oxidizer so as to isolate vanadium from the
atmospheric residue, and removes the vanadium
through capture agent formed by iron or activated carbon.
However, in the technology disclosed in PTL 1, a condi-
tion of a high temperature and a high pressure is required
because the subcritical water or supercritical water is
used, and a cost involved with the unit or operation in-
creases because the oxidizer or capture agent is con-
sumed. Meanwhile, there is no description for a technol-
ogy of removing nickel or CCR from the atmospheric res-
idue, and there still remains a problem in that the activity
of the catalyst used in the catalytic cracking process is
degraded.
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[Citation List]
[Patent Literature]
[0006]
[PTL 1] JP-A-2003-277770: claims 1 and 8 and Fig. 1
Summary of Invention
Technical Problem

[0007] The present invention comes from the consid-
eration of such circumstances, and an obj ect of the in-
vention is to provide a crude treatment system which
treats crude containing a comparatively large content of
nickel, vanadium, or carbon residue, and supplies raw
materials to a downstream catalytic cracking process.

Solution to Problem

[0008] A crude treatment system according to the in-
vention includes: a primary distillation tower which frac-
tionates first crude supplied from a first crude supply line
into a residue fraction partly or entirely used as raw oil
of a catalytic cracking process and other fractions; a sec-
ondary distillation tower which fractionates second crude
supplied from a second crude supply line and containing
a larger content of a catalytic poison with respect to cat-
alysts used in the catalytic cracking process than the first
crude into a light fraction included in a distillation tem-
perature range of the other fractions and a heavy fraction
as a rest thereof; and a light fraction supply line which
supplies the light fraction to the primary distillation tower
so as to be treated.

[0009] Inaddition, a crude treatment system according
to another invention includes: a primary distillation tower
which fractionates first crude supplied from a first crude
supply line into a residue fraction partly or entirely used
as raw oil of a catalytic cracking process and other frac-
tions; a secondary distillation tower which fractionates
second crude supplied from a second crude supply line
and containing a larger content of a catalytic poison with
respect to catalysts used in the catalytic cracking process
than the first crude into a light fraction having a content
of the poison equal to or less than a predetermined value
and a heavy fraction as a rest thereof; and a light fraction
supply line which supplies the light fraction to the primary
distillation tower so as to be treated.

[0010] Further, the crude treatment system may have
the following characteristics.

(a) There are provided a vacuum distillation tower
which distills the heavy fraction in a vacuum condi-
tion so as to obtain a vacuum gas oil fraction used
as raw oil of the catalytic cracking process and other
vacuum residue fractions; and a heavy fraction sup-
ply line which supplies the heavy fraction from the
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secondary distillation tower to the vacuum distillation
tower so as to treated.

(b) There is provided a residue fraction supply line
which supplies the residue fractions to the vacuum
distillation tower so as to be treated.

(c) The residue fraction fractionated from the primary
distillation tower is mixed with the vacuum gas oil
fraction fractionated from the vacuum distillation tow-
er so as to be used as raw oil of the catalytic cracking
process.

(d) The catalytic poison is selected from a catalytic
poison group consisted of nickel, vanadium, or car-
bon residue.

(e) The second crude includes crude selected from
a crude group consisted of Mayan crude, Orinoco
tar, and oil sand/bitumen.

Advantageous Effects of Invention

[0011] According to the first invention, since there is
provided the secondary distillation tower capable of treat-
ing the second crude having a large content of the cata-
lytic poison with respect to the catalysts used in the cat-
alytic cracking process, and the light fraction having a
temperature range not mixed with the residue fraction
supplied to the catalytic cracking process is extracted
from the second crude, even when the light fraction is
supplied to the primary distillation tower for treating the
first crude having a small content of the catalytic poison,
it is possible to suppress an increase in the content of
the catalytic poison contained in the residue fraction frac-
tionated from the primary distillation tower.

[0012] According to the second invention, since there
is provided the secondary distillation tower capable of
treating the second crude having a large content of the
catalytic poison with respect to the catalysts used in the
catalytic cracking process, and only the light fraction hav-
ing a small content of the catalytic poison is extracted
from the second crude, even when the light fraction is
supplied to the primary distillation tower for treating the
first crude having a small content of the catalytic poison,
it is possible to suppress an increase in the content of
the catalytic poison contained in the residue fraction frac-
tionated from the primary distillation tower.

As aresult, in any one of the firstinvention and the second
invention, since itis possible to produce a heavy product
from the crude without having an influence on the down-
stream catalytic cracking process, there is a wide choice
of crude which can be treated in the crude treatment sys-
tem.

Brief Description of Drawings
[0013]
[Fig. 1] Fig. 1 is an explanatory diagram showing a

configuration of a crude treatment system according
to an embodiment.
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[Fig. 2] Fig. 2 is a characteristic diagram showing an
example of a variation in content of a catalytic poison
with respect to a fractionation temperature of heavy
crude.

Description of Embodiments

[0014] Hereinafter, a crude treatment system will be
described which treats crude containing a comparatively
large content of catalytic poisons such as CCR, V, and
Ni and supplies raw materials to, for example, RFCCU.
Fig. 1is an explanatory diagram showing a configuration
of a crude treatment system according to the embodi-
ment. The crude treatment system includes, for example,
a crude distillation unit 1 which distills light crude con-
taining a small content of CCR, V, and Ni in an atmos-
pheric pressure state, a vacuum distillation unit 3 which
distills AR fractionated from the crude distillation unit 1
in a vacuum condition, and a heavy crude pretreatment
unit 2 which pretreats heavy crude having a compara-
tively large content of CCR, V, and Ni so as to send a
fraction, not causing a degradation of a catalyst in a
downstream catalytic cracking process even when the
fraction is treated in the crude distillation unit 1, to the
crude distillation unit 1 and to send a fraction having a
large content of a catalytic poison to the vacuum distilla-
tion unit 3. In the embodiment to be described later, the
"content of catalytic poison" indicates, for example, the
content per unit mass, that is, the density based on the
mass of crude or AR.

[0015] The crude distillation unit 1 is, for example, a
unit which obtains various interim products by distilling
light crude having a small content of CCR, V, and Ni in
an atmospheric pressure state. The corresponding crude
directly supplied to the crude distillation unit 1 corre-
sponds to first crude according to the embodiment.
[0016] The crude distillation unit 1 has, for example, a
configuration in which a desalter 12, a preflash drum 13,
a heating furnace 14, and an atmospheric distillation tow-
er 11 are connected to each other in this order from the
upstream side. The desalter 12 performs a function (de-
salting function) of removing free water or salt contained
in the received crude, and the preflash drum 13 divides
the desalted crude into, for example, a light fraction such
as a naphtha fraction and a heavy fraction heavier than
the naphtha fraction so as to directly supply the light frac-
tion to the atmospheric distillation tower 11 and to supply
the heavy fraction to the downstream heating furnace 14.
The heating furnace 14 heats the heavy fraction supplied
from the preflash drum 13, for example, at a temperature
equal to or more than 300°C and equal to or less than
380°C, and supplies the heated heavy fraction to the at-
mospheric distillation tower 11.

[0017] The pipes connecting the units 12, 13, and 14
to each other are provided with a heater such as a heat
exchanger group so as to preheat the crude or the heavy
fraction to be supplied to the preflash drum 13 or the
heating furnace 14 up to a predetermined temperature.
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A series of unit groups including the desalter 12, the pre-
flash drum 13, the heating furnace 14, and the pipes con-
necting them to each other correspond to a first crude
supply line according to the embodiment.

[0018] The atmospheric distillation tower 11 is a pri-
mary distillation tower which distills the light fraction re-
ceived from the preflash drum 13 and the heavy fraction
received from the heating furnace 14 in an atmospheric
pressure state so as to obtain an overhead gas and frac-
tions of AR, heavy gas oil (hereinafter, referred to as
HGO), light gas oil (hereinafter, referred to as LGO), ker-
osene, and naphtha, and is configured as, for example,
a known tray-type distillation tower. Here, in contrast to
AR as a residue fraction of the invention, the overhead
gas, the naphtha, the kerosene, the LGO, and the HGO
correspond to the "other fractions" of the invention.
[0019] The bottom portion of the atmospheric distilla-
tion tower 11 is connected to a pipe which supplies strip-
ping steam for separating the light fraction of oil, and the
head portion thereof is provided with a receiver 15 which
cools the overhead gas so as to obtain the overhead gas
and naphtha. In addition, the atmospheric distillation tow-
er 11 is provided with a reflux line which improves the
sharpness of separation or a side stripper which sepa-
rates the light fraction of the kerosene, the LGO, and
HGO extracted from the atmospheric distillation tower 11
by using steam, but they are not shown in the drawing
for convenience of description. The fractions of the HGO,
the LGO, the kerosene, and the naphtha fractionated
from the atmospheric pressure tower 11 and cooled by
a cooler are sent to the downstream treatment unit such
as a desulfurization unit. Meanwhile, a part of the AR as
the residue fraction of the embodiment extracted from
the bottom portion of the tower is sent to the downstream
RFCCU so as to be subjected to a catalytic cracking proc-
ess using a catalyst, and the rest of the AR is sent to the
downstream vacuum distillation unit 3 through an AR
transfer pipe 111 (residue fraction supply line) so as to
be distilled in a vacuum condition.

[0020] The vacuum distillation unit 3 has, for example,
a configuration in which a surge drum 32, a heating fur-
nace 33, and a vacuum distillation tower 31 are connect-
ed to each other in this order from the upstream side.
The surge drum 32 temporarily stores the AR or the like
received from the atmospheric distillation tower 11, and
discharges the stored AR or the like to the heating furnace
33. The heating furnace 33 heats the vacuum distillation
raw material supplied from the surge drum 32, for exam-
ple, at a temperature equal to or more than 380°C and
equal to or less than 420°C.

[0021] The vacuum distillation tower 31 distills the raw
oil received from the heating furnace 33, for example, in
the vacuum condition equal to or more than 1.33 kPa and
equal to or less than 13.3 kPa (equal to or more than 10
mmHg and equal to or less than 100 mmHg) so as to
obtain vacuum residue (hereinafter, referred to as VR)
and vacuum gas oil (hereinafter, referred to as VGO)
which can be obtained by the mixture with the fraction
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fractionated from the middle stage portion and the head
portion of the vacuum distillation tower 31, and is config-
ured as, for example, a tray-type distillation tower.
[0022] As in the above-described atmospheric distil-
lation tower 11, the bottom portion of the vacuum distil-
lation tower 31 is connected to a pipe which supplies
stripping steam for the separation of the light fraction of
the oil. In addition, it is characterized in that the VR which
can be obtained from the bottom portion of the tower is
used as, for example, raw materials of heavy oil bases,
cokes, or asphalts, and the VGO is used as raw materials
of the RFCCU as in the AR of the crude distillation unit
1, but the detail thereof will be described later.

[0023] The above-described crude treatment system
is provided with a heavy crude pretreatment unit 2 which
obtains RFCCU raw materials by treating heavy crude
having a comparatively large content of, for example,
CCR, V, and Ni. Hereinafter, the detail of the heavy crude
pretreatment unit 2 will be described.

[0024] For example, as schematically shown in Fig. 2,
heavy crude called extra-heavy crude such as Mayan
crude, Orinoco tar, and oil sand/bitumen contains a large
content of a catalytic poison (CCR, V, and Ni) as much
as the heavy fraction having a high fractionation temper-
ature. Here, for example, when only the light fraction (the
light fraction includes the HGO, and the same applies
hereinafter) having a fractionation temperature lighter
than that of the HGO is separated from the heavy crude
and is supplied to the atmospheric distillation tower 11,
most of the light fraction is not mixed with the AR, and
flows out from the atmospheric distillation tower 11 as
the fraction lighter than the HGO. As aresult, itis possible
to treat a part of the heavy crude in the crude distillation
unit 1 without increasing the content of the catalytic poi-
son of the RFCCU in the AR. The heavy crude pretreat-
ment unit 2 according to the embodiment has such a
configuration, and the heavy crude supplied to the heavy
crude pretreatment unit 2 corresponds to second crude
according to the embodiment.

[0025] The heavy crude pretreatment unit 2 has, for
example, a configuration in which a desalter 22 which
desalts salt orthe like contained in heavy crude, a heating
furnace 23 which heats the desalted heavy crude at a
temperature equal to or more than 200°C and equal to
or less than 370°C, and a preflasher 21 are connected
to each other in this order from the upstream side. A
series of units including the desalter 22, the heating fur-
nace 23, and the pipe connecting them to each other
correspond to a second crude supply line according to
the embodiment.

[0026] The preflasher 21 is a distillation tower which
fractionates the heavy crude received from the heating
furnace 23 into, for example, a light fraction lighter than
the HGO and a heavy fraction heavier than the light frac-
tion. The preflasher 21 is not limited to a particular type,
but may be a tray-type distillation tower. For example, a
flash-distillation-type distillation tower may be used. In
addition, a temperature condition and a pressure condi-
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tion are not limited to a particular range of condition, but
may be set so as to obtain the light fraction and the heavy
fraction at a target temperature. The preflasher 21 cor-
responds to a secondary distillation tower according to
the embodiment, and fractionates the heavy crude into
the light fraction included in the fractionation temperature
range of the "other fractions" of the invention, and the
residual heavy fraction.

[0027] The lightfractionfractionated from the preflash-
er 2 and being lighter than, for example, the HGO is sup-
plied to, for example, the atmospheric distillation tower
11 of the crude distillation unit 1 through a light fraction
supply pipe 211. Here, in accordance with the sharpness
of separation between the light fraction and the heavy
fraction in the preflasher 2, a part of the heavy fraction
may be mixed with the light fraction and may be supplied
to the atmospheric distillation tower 11. Here, for exam-
ple, the mixture amount of the catalytic poison in the AR
may be decreased in such a manner that an allowance
is set so that 90% of the fractionation temperature of the
light fraction is lower by, for example, 10°C than 90% of
the fractionation temperature of the HGO fractionated
from the atmospheric distillation tower. The above-de-
scribed light fraction supply pipe 211 and the pipe merged
with the light fraction supply pipe 211 and supplying the
light fraction to the atmospheric distillation tower 11 cor-
respond to a light fraction supply line according to the
embodiment.

[0028] Meanwhile, the heavy fraction as the rest of the
light fraction extracted from the preflasher 21 has a dis-
tillation property corresponding to, for example, the AR.
The heavy fraction is supplied to, for example, the surge
drum 32 of the vacuum distillation unit 3 through the
heavy fraction supply pipe 212, and is distilled in the vac-
uum distillation tower 31 in a vacuum condition together
with the AR fractionated from the atmospheric distillation
tower 11. Here, since the heavy fraction fractionated from
the preflasher 21 contains a large content of CCR, V, and
Ni as the catalytic poisons, the vacuum distillation raw
material mixed with the AR supplied from the surge drum
32 to the vacuum distillation tower 31 contains a larger
content of the catalytic poisons than the AR fractionated
from the atmospheric distillation tower 11.

[0029] Meanwhile, as shown in Fig. 2, even the vacu-
um distillation raw material has a characteristic in which
the heavy side contains a large content of the catalytic
poison, and the light side contains a small content there-
of. Here, in the vacuum distillation tower 31, for example,
the VGO and the VR are fractionated in a fractionation
temperature in which all the contents of the CCR, V, and
Ni are equal to or less than a predetermined value. The
VGO having a small content of the catalytic poison and
obtained in this manner is mixed with a part of the AR
fractionated from, for example, the atmospheric distilla-
tion tower 11, and is supplied to the downstream RFCCU.
In addition, the VR containing a large content of the cat-
alytic poison is used as, for example, raw materials of
heavy oil bases, cokes, or asphalts. The heavy fraction
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supply pipe 212, the surge drum 32, the heating furnace
33, and the pipes connecting them to each other corre-
spond to a heavy fraction supply line.

[0030] Each of the setting values of the CCR, V, and
Ni is appropriately set in accordance with, for example,
a variation in mixture ratio between the AR and VGO.
However, it is desirable that the content of the catalytic
poison contained in the raw oil (in the example, synthetic
oil of the AR and VGO) of the RFCCU is substantially
equal to that of the AR obtained when only the first crude
as the light crude is treated in, for example, the crude
distillation unit 1. Here, since the detailed content of the
V,Ni,and CCRin theraw oilas the RFCC largely changes
in accordance with the catalyst or the capacity of the
RFCC, it is difficult to exemplify the detailed value. How-
ever, for example, 90% of the fractionation temperature
of the VGO is set so as to satisfy the standard (target
value) of the CCR or the content of the V and Ni in the
raw oil set in the RFCC.

[0031] Likewise, since the VGO fractionated from the
vacuum distillation tower 31 is diluted by the AR fraction-
ated from the atmospheric distillation tower 11, and is
supplied to the RFCCU, the setting value of each of the
catalytic poisons changes in accordance with the content
of the catalytic poisons in the AR or the dilution rate by
the AR. At this time, when the content of the catalytic
poison in the VGO is equal to or less than the setting
value of the total VGO in calculation, the treatment in the
RFCCU may be performed, and the fraction of the VR
may be mixed with the VGO in accordance with the sharp-
ness of separation between the VGO and VR. Here, in
the vacuum distillation tower 31 according to the embod-
iment, since the content of the catalytic poisonin the frac-
tion in 90% of the fractionation temperature of the VGO
is set to be equal to or less than the setting value, for
example, even when about 10% of the VR is mixed with
the VGO, the content of the catalytic poison as the RFCC
raw material does not exceed the predetermined target
value. In addition, at this time, an allowance may be set
so that 90% of the fractionation temperature of the VGO
is lower than the theoretical temperature by, for example,
about 10°C.

[0032] In addition, the raw material supply pipes of the
crude distillation unit 1, the heavy crude pretreatment
unit 2, and the vacuum distillation unit 3, the supply pipe
of the interim product, or the fuel supply pipes of the heat-
ing furnaces 14, 23, and 33 are provided with control
terminals such as a flow rate control valve, thereby form-
ing a DCS (Distributed Control System) for controlling
the entire crude treatment system through the control
terminals. Accordingly, for example, it is possible to con-
trol the fractionation temperature range of each of the
light fraction, the heavy fraction, or the interim products.
[0033] Then, forexample, the AR fractionated from the
atmospheric distillation tower 11 is periodically sampled,
and the distillation property, the content of V and Ni, or
the CCRis measured. Then, for example, when the value
of the CCR and the content of the V or Ni in the AR is
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equal to or more than a predetermined value, it indicates
that the heavy crude supplied to, for example, the heavy
crude pretreatment unit 2 further becomes heavy, and
the V, Ni, or CCR carried into the atmospheric distillation
tower 11 by the light fraction increases. Here, in this case,
when the fuel supply amount to the heating furnace 23
is decreased, the temperature of the heavy crude sup-
plied to the preflasher 21 is decreased, and then the V,
Ni, and CCR contained in the light fraction is decreased,
it is possible to decrease the amount of the poisoned
components in the AR directly supplied to the RFCCU.
In addition, of course, a feedback control may be per-
formed in which the distillation property of the AR, the
content of the V and Ni, and the CCR is analyzed on-line,
and the temperature of the heavy crude of the outlet of
the heating furnace 23 is controlled on the basis of the
detection value of the on-line analysis system.

[0034] When the heavy crude is supplied to the heavy
crude pretreatment unit 2 having the above-described
configuration, the temperature of the heavy crude is in-
creased up to a predetermined temperature through the
desalter 22 and the heating furnace 23, and the heavy
crude is separated into the light fraction lighter than the
HGO and having a small content of the catalytic poison
and the residual heavy fraction in the inside of the pre-
flasher 21. Then, since the light fraction separated in the
preflasher 21 is distilled in the atmospheric distillation
tower 11 so as to be fractionated as the fractions lighter
than the HGO, most of the catalytic poisons carried by
the heavy crude is not mixed with the AR.

[0035] Here, infact, a case may be supposed in which
a minute amount of the catalytic poison carried by the
heavy crude is mixed with the AR in accordance with the
sharpness of separation between the HGO and AR and
the sharpness of separation between the light fraction
and the heavy fraction in the preflasher 21. However, a
part of the AR is distilled by the vacuum distillation unit
3 in a vacuum condition so as to be separated as the
VGO having a small content of the catalytic poison. The
residual AR is mixed with the VGO so that the content of
the catalytic poison is equal to or less than the target
value, and is considered as the raw oil of the RFCC.
Accordingly, there is low possibility that the catalytic ac-
tivity of the RFCCU is degraded.

[0036] In addition, at this time, the distillation property,
the content of the V and Ni, or the CCR of the AR frac-
tionated from the atmospheric distillation tower 11 is pe-
riodically monitored. In addition, for example, when the
CCR and the content of the V and Ni in the AR exceed
a predetermined value due to the reason such as a var-
iation in property of the heavy crude, the temperature of
the outlet of the heating furnace 23 of the heavy crude
pretreatment unit 2 is decreased, and the fraction having
acomparatively high fractionation temperature in the light
fraction having much CCR due to the large content of the
V and Ni is transferred to the heavy fraction. Accordingly,
it is possible to decrease the content of the catalytic poi-
sons in the AR directly supplied to the RFCCU by de-
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creasing the content of the catalytic poisons in the light
fraction supplied to the atmospheric distillation tower 11.
[0037] Meanwhile, the heavy fraction fractionated from
the bottom potion of the tower of the preflasher 21 is
supplied to the vacuum distillation unit 3 so as to be dis-
tilled in the vacuum distillation tower 31 in a vacuum con-
dition together with a part of the AR supplied from the
crude distillation unit 1 and to be fractionated into the
VGO having a small content of the catalytic poisons and
the residual VR, and the VGO is mixed with the residual
AR so as to be supplied to the RFCCU. At this time, as
described above, for example, 90% of the fractionation
temperature of the VGO is set so that the content of the
catalytic poisons in the raw oil of the RFCC is equal to
or less than a target value. Then, in the example, since
the target value is set so that the content of the catalytic
poison is equal to that of the AR obtained when only the
first crude as the light crude is treated in, for example,
the crude distillation unit 1, it is possible to suppress a
degree of a degradation of the catalytic activity in the
RFCCU as in the past.

[0038] In the crude treatment system according to the
embodiment, there is a following advantage. Since there
is provided the preflasher 21 capable of treating the
heavy crude (second crude) having a large content of
the catalytic poisons (CCR, V, and Ni) with respect to the
catalyst used in the RFCCU, and only the light fraction
lighter than the HGO not mixed with the AR is extracted
from the heavy crude, even when the light fraction is sup-
plied to the atmospheric distillation tower 11 for treating
the light crude (first crude) having a small content of the
catalytic poison, it is possible to suppress an increase in
the content of the catalytic poison contained in the resi-
due fraction fractionated from the atmospheric distillation
tower 11. As a result, since it is possible to produce a
heavy product from the crude without having an influence
on the downstream RFCCU, there is a wide choice of
crude which can be treated in the crude treatment sys-
tem.

[0039] Particularly, the heavy crude pretreatment unit
2 for fractionating the heavy crude into two fractions (the
light fraction and the heavy fraction) has a comparatively
simple unit configuration, and the construction cost of the
unit can be suppressed compared with, for example, the
case where a RDSU or a metal removing tower for re-
moving the V or Ni in the FCCRU raw material is con-
structed in association with the RDSU. In addition, for
example, in the case where a heavy product is produced
from the treatment crude by the existing crude distillation
unit 1, in the crude treatment system according to the
example, after the heavy crude pretreatment unit 2 or the
vacuum distillation unit 3 is constructed in, for example,
adjacent regions while continuing the operation of the
crude distillation unit 1, and the constructed units may
be connected to the crude distillation unit 1, thereby con-
tributing to a reduction in the opportunity loss by sup-
pressing the stop time of the crude distillation unit 1 to
be short.
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[0040] Here, in the above-described preflasher 21, a
case is described in which the heavy crude is fractionated
into the light fraction as the fraction lighter than the HGO
and the residual heavy fraction, but the principle of the
fractionation between the light fraction and the heavy
fraction is not limited to the example. For example, in the
characteristic of the fractionation temperature and the
content of the catalytic poison shown in Fig. 2, the light
fraction may be selected as the fraction having a content
of the catalytic poison in 90% of the fractionation tem-
perature of the light fraction, for example, the fractiona-
tion temperature range in which the content is equal to
that of the AR obtained when only the first crude as the
light crude is treated by the crude distillation unit 1.
[0041] In this case, for example, in the case where the
fraction heavier than the HGO is contained in the light
fraction, the fraction is mixed with the AR. However, since
the content of the catalytic poison in the fraction is smaller
than that of the AR obtained when only the light crude is
treated, the content of the catalytic poison in the AR is
not increased. Even in the case of the example, in con-
sideration of the case where a part of the heavy fraction
is mixed with the light fraction in accordance with the
sharpness of separation between the light fraction and
the heavy fraction, for example, an allowance may be set
so that the temperature lower by 10°C than 90% of the
fractionation temperature of the setting value is used as
90% of the fractionation temperature of the light fraction.
[0042] Further, the supply ratio between the light crude
(first crude) supplied to the crude distillation unit 1 and
the heavy crude (second crude) supplied to the heavy
crude pretreatment unit 2 is appropriately set in accord-
ance with, for example, the size of the atmospheric dis-
tillation tower 11 or the preflasher 21 or the operable sup-
ply amount range. However, the invention is not limited
to the case where the crude is supplied in parallel from
both lines. For example, in the state where the supply of
the crude from one crude supply line is stopped so that
the crude is circulated in the one crude supply line, the
operation may be performed by using the crude supplied
only from the other crude supply line.

[0043] In addition, the invention is not limited to the
case where the target value of the content of the catalytic
poison in the raw oil of the RFCC is within the limited
range of the property of the raw oil of the RFCCU. For
example, the degree of the degradation of the catalyst
of the RCCU may be further suppressed by setting the
target value to a low value. On the contrary, the yield of
the VGO, that is, the yield of the raw oil of the RFCCU
may be increased by setting the target value to a high
value. In this case, for example, when the amount of the
catalystinputto the RFCCU is increased, the activity cor-
responding to the degradation of the catalyst is compen-
sated.

[0044] In addition, in the crude treatment system ac-
cording to the invention, the vacuum distillation tower 31
capable of treating the heavy fraction in a vacuum con-
dition may notbe essentially provided. The heavy fraction
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extracted from the preflasher 21 may be directly used as
raw materials of heavy oil bases, cokes, or asphalts, or
the heavy fraction may be transferred to, for example,
another refinery including the RDSU so as to be treated.
At this time, a total amount of the AR fractionated from
the atmospheric distillation tower 11 is used as raw oil of
the RFCCU.

[0045] Further, inthe example, as the catalytic poisons
of the RFCC catalyst, the CCR, V, and Ni contained in
the crude are mainly described, but the type of the cat-
alytic poison contained in the crude which can be treated
by the invention is not limited thereto. For example, as
shown in Fig. 2, if the catalytic poison is contained in the
light fraction by a small content, only the fraction not
mixed with the AR may be extracted as the light fraction
or only the fraction having a small content of the catalytic
poison may be extracted as the light fraction so as to be
treated in the atmospheric distillation tower 11. Further,
only the VGO having a small content of the catalyst in
the heavy fraction may be extracted so as to be used as
the FCCU raw material.

[0046] In addition, the catalytic cracking process ca-
pable of supplying a raw material through the crude treat-
ment system according to the invention is not limited to
the RFCC. For example, the invention may be applied to
the FCC process which desulfurizes the VGO, obtained
by treating a total amount of the AR fractionated from the
atmospheric distillation tower 11 in the vacuum distillation
tower 31, in an indirect desulfurization unit (HDSU), and
performs the catalytic cracking process thereon. Even in
this case, for example, 90% of a fractionation tempera-
ture of the VGO may be set so that the content of the
CCR, V, and Ni contained in the raw oil supplied to the
HDSU is equal to or less than a predetermined value,
and the content of the catalytic poisons in, for example,
the desulfurized vacuum gas oil fractionated from the dis-
tillation tower of the HDSU may be equal to or less than
that of the case where only the light crude is treated.

Reference Signs List
[0047]

1: CRUDE DISTILLATION UNIT

11: ATMOSPHERIC DISTILLATION TOWER
2: HEAVY CRUDE PRETREATMENT UNIT
21: PREFLASHER

211: LIGHT FRACTION SUPPLY PIPE

212: HEAVY FRACTION SUPPLY PIPE

3: VACUUM DISTILLATION UNIT

31: VACUUM DISTILLATION TOWER

[Task] To provide a crude treatment system which treats
crude containing a comparatively large content of nickel,
vanadium, or carbon residue so as to supply a raw ma-
terial to a downstream catalytic cracking process.

[Means for Resolution] A primary distillation tower 11
fractionates first crude into a residue fraction partly used
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as raw oil of a catalytic cracking process and other frac-
tions. A secondary distillation tower 21 fractionates sec-
ond crude containing a larger content of a catalytic poi-
son with respect to catalysts used in the catalytic crack-
ing process than the first crude into a light fraction in-
cluded in a distillation temperature range of the other
fractions and a heavy fraction as a rest thereof. A light
fraction supply line supplies the light fraction to the pri-
mary distillation tower 11 so as to be treated in the pri-
mary distillation tower 11.

Claims
1. A crude treatment system comprising:

a primary distillation tower which fractionates
first crude supplied from a first crude supply line
into a residue fraction partly or entirely used as
raw oil of a catalytic cracking process and other
fractions;

a secondary distillation tower which fractionates
second crude supplied from a second crude sup-
ply line and containing a larger content of a cat-
alytic poison with respect to catalysts used in
the catalytic cracking process than the first crude
into a light fraction included in a distillation tem-
perature range of the other fractions and a heavy
fraction as a rest thereof; and

a light fraction supply line which supplies the
light fraction to the primary distillation tower so
as to be treated.

2. A crude treatment system comprising:

a primary distillation tower which fractionates
first crude supplied from a first crude supply line
into a residue fraction partly or entirely used as
raw oil of a catalytic cracking process and other
fractions;

a secondary distillation tower which fractionates
second crude supplied from a second crude sup-
ply line and containing a larger content of a cat-
alytic poison with respect to catalysts used in
the catalytic cracking process than the first crude
into a light fraction having a content of the poison
equal to or less than a predetermined value and
a heavy fraction as a rest thereof; and

a light fraction supply line which supplies the
light fraction to the primary distillation tower so
as to be treated.

3. The crude treatment system according to claim 1 or
2, further comprising:

a vacuum distillation tower which distills the
heavy fraction in a vacuum condition so as to
obtain a vacuum gas oil fraction used as raw oil
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of the catalytic cracking process and other vac-
uum residue fractions; and

a heavy fraction supply line which supplies the
heavy fraction from the secondary distillation
tower to the vacuum distillation tower so as to
be treated.

The crude treatment system according to claim 3,
further comprising:

aresidue fraction supply line which supplies the
residue fractions to the vacuum distillation tower
so as to be treated.

The crude treatment system according to claim 3,
wherein the residue fraction fractionated from the
primary distillation tower is mixed with the vacuum
gas oil fraction fractionated from the vacuum distil-
lation tower so as to be used as raw oil of the catalytic
cracking process.

The crude treatment system according to claim 1 or
2, wherein the catalytic poison is selected from a
catalytic poison group consisted of nickel, vanadium,
or carbon residue.

The crude treatment system according to claim 1 or
2, wherein the second crude includes crude selected
from a crude group consisted of Mayan crude, Ori-
noco tar, and oil sand/bitumen.
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