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15 currently, hydrorefining is carried out under severe reactive conditions at high temperature
and high pressure in order to eliminate these impurities, and thereby a large amount of
catalyst is consumed.
However, when carrying out this hydrogenation process under severe conditions,
naturally there are the drawbacks that a great deal time and cost are involved in the
20  maintenance of this process unit and that the catalyst life of the process is short. In
addition, it be.omes difficult to produce flexibly various types of oil products a~cording to
\ their objective.
In consideration of the circumstances described above, it is an object of the present
invention to provide a heavy oil refining method and a heavy oil refining facility wherein
25  the hydrogenation process can be carried out under comparatively mild conditions, and

thereby, various types of oil products according to their objective and intermediate oil

products can be flexibly produced.

SUMMARY OF THE INVENTION
30 As a result of intensive investigations carried out to solve this problem, it has been
discovered that by focusing on the fraction that cannot be fractionally distilled in the
extracted oil obtained by the solvent extraction generally carried out in the early stages of

hydrogenation process, and after having established this as a target, by selecting the



hydr ogenati on process, and after having established this as a target, by
selecting the 1 9 AUG 2005 2 extraction conditions in a sol vent 9 2
extraction process, the subsequent hydrogenati on process can bé pr p@d
out stably and under mld conditions. A first aspect of the present
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p:oducts and intermediate oil products, the extracted oil further undergoes a
hydrogenation process.

15 Thus, the residual components in the extracted oil, that is, the residual components
described above that cannot be fractionally distilled, were investigated by carrying out the
following type of experiments.

First, the following shows the five types of feed o0il used in the experiment.

SL-VR | DURI-VR | MR-VR | AL-VR | ALH-VR
Specific gravity 0.952 0.958 1.007 1.017 1.032
) (15/4°C)
Viscosity at 210°C 80 130 649 1585 4327
(cST)
Ni/V (ppm) 29/0 47/0 43/0 26/90 35/143
Sulfur (wt%) 0.19 0.26 3.5 4.3 4.91
Asphaltene (wWt%) 0.2 2.1 6.8 8.1 11.7
Nitrogen (wt%) 0.35 0.57 - - -

20

Here, SL-VR denotes Sumatra Light-Vacuum Residue, DURI-VR denotes Duri-
Vacuum Residue, MR-VR denotes Murban-Vacuum Residue, AL-VR denotes Arabian
Light -Vacuum Residue. and ALH-VR denotes Arabian Light Vacuum Residue Arabian
Heavy Vacuum Residue (60, 40 mixed). )



20 Here, SL-VR denotes Sumatra Light-Vacuum Resi due, DURI -VR denﬁ)t es
Duri - Vacuum Resi due, MR-VR denotes Mirban-Vacuum Resi due, AL-VR S 8%
Arabi an Light -Vacuum Resi due, and ALH VR denotes Arabian Light Vacuum
Resi due Arabi an Heavy Vacuum Resi due ($0, 40 mixed). 1 9 AUG 2005 3 In
addi tion, asphaltene is heptane insoluble (C7-insoluble, below
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described above were uniformly extracted depending on the extraction rate.
According to the results shown in Fig. 4, although the residual rate of the
20 mpurities increases along with the rise in the deasphalted oil yield (extraction rate), their
respective selectivities can be known based on the curve for each impurity, which is lower
| than this diagonal. In particular, for Ni and V, it is understood that when the extraction
rate exceeds 60%, the rate at which these impurities remain in the extracted oil side
becomes high. Therefore, when the extraction rate in the solvent extraction process is
25  made too high, in particular, the residual rates of the Ni and V rapidly increase, which
adds a large burden to the hydrogenation process in the later stages. As a result, because
severe process conditions must become used, normally the solvent extraction process 1s
carried out such that the range of the extraction rate is 60 to 85%.
Moreover, in the cases of Ni and V, when the extraction rate is less than 60%,
30  although practically none remains in the extracted oil, sulfur and nitrogen do not have as
much selectivity as Ni and V, and therefore, because a great deal remains a hydrogenation

process is necessary at a later stage, even when the extraction rate is less than 60%.
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From these results, it is understood that in order to change the extraction rate, the

20 type of solvent, the extraction temperature, and the rate of flow of the solvent (solvent
ratio) should be changed.

) The reaction conditions (process conditions) of hydrogenation processes such as
desulfurizing, demetalizing, denitrifying, and hydrocracking are strongly related to the
extraction rate, and as shown in Fig. 7, where the extraction rate is high, the reaction

25  conditions become severe. Here, Fig. 7 shows the relationship between the yield
(extraction rate) of the deasphalted oil (extracted oil) and the conversion rate due to
hydrocracking. As shown in Fig. 7, based on the constant reaction conditions, when the
extraction rate of the extracted oil exceeds 85%, the hydrocracking activity rapidly
decreases. The relationship between this extraction rate and the conversion rate is the

30 result of combining carrying out the solvent extraction process by using the vacuum
residue of Arabian light as a feed oil and carrying out hydrogenation process on the

obtained deasphalted o1l (extracted oil).
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Moreover, the. fol | ow col hr omat ogr aphi ¢ anal ysis was carried out
based on thgl %égfrﬁg’ﬁss&ﬁf)reﬂaqgl)&i)rsh et a] [Anal. Chem 44, No. 6, 915
(1972)]. tri-aromatics (abbreviated TA)

poly-aromatics and polar compounds (abbreviated PP)

residue (the heptane insoluble component; abbreviated C7Insol)

Moreover, the following column chromatographic analysis was carried out based
) on the methods of D. E. Hirsh et al [Anal. Chem. 44, No. 6, 915 (1972)].

In a column prepared to provide a silica gel layer on top of an alumina gel layer,

and a measured test sample 1s dissolved in a small amount of heptane and soaked into the
25  top of the silica gel layer.

Next, prescribed solvents (five types of solvent: n-pentane, 5 vol% benzene/n-
pentane, 20 vol% benzene/n-pentane, benzene, and 50 vol% benzene/methyl alcohol) are
added 1n sequence, the test sample that is absorbed by the absorbent is eluted, and each
fraction is recovered.

30 The solvent is eliminated from the recovered fractions, the weight of each of the
fractions is measured, and the content is calculated.

For reference, the fractional properties of the respective fractions are shown in Fig.

8. Each has an extremely high boiling point, and in particular, the PP (poly-aromatics
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Moreover. in Fig. 10, the yield of each of the components for each of the extraction rates
20  isthe value shown by the interval between each of the curves (where SA is the value
shown by the interval between the curve and the X-axis, and C7Insol is the value shown
j by the interval between the diagonal line and the curve).
From these results, in particular when examining of the C7Insol in the extracted oil
obtained by the solvent extraction process, carrying out this hydrogenation process under
25  conditions that are more severe than necessary can be prevented by establishing the
conditions for the last stages of the hydrogenation process according to this C7Insol. In
addition, if the solvent extraction process is carried out such that the value of the C7Insol
of the extracted o1 is set to a value that is Jower than a certain reference value, the
hydrogenation process during the later stages can be carried out under sufficiently mild
30  conditions.
Thus, the following experiments were conducted in order to establish the reference
value of the C7Insol for this type of extracted oil.

Feed oils were prepared having amounts (W1%) of each impurity shown below:
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i. Moreover, the amount of each of the impurities was measured by the column

15 chromatographic analysis method described above.

Table 1

DOA(Wt%) | SA MA DA TA PP | C7Insol | Total [ [C7/PP]
30 13.0 19.4 18.7 19.7 25.8 33 99.9 0.128

35 11.7 20.3 20.3 20.3 23.9 3.4 99.9 0.143

40 10.5 -} 201 20.5 21.3 24.1 3.5 100.0 | 0.144

J 45 9.6 19.1 20.2 22.6 24.7 3.8 100.1 0.155
50 8.7 18.0 19.4 24.1 26.1 3.8 100.1 0.147

55 8.1 17.0 18.5 25.5 26.8 4.1 100.1 0.152

60 7.4 16.2 17.8 25.5 28.7 4.3 100.0 | 0.149

65 6.9 15.3 17.0 25.4 30.9 4.6 100.1 0.148

70 6.4 14.2 15.9 24.9 33.9 4.7 100.0 | 0.140

75 5.9 13.4 15.1 242 36.2 5.1 100.0 | 0.142

80 5.5 12.5 14.2 23.8 38.5 5.5 100.0 | 0.142

85 52 11.7 13.5 23.2 40.2 6.1 100.0 | 0.152

90 4.9 13.1 12.8 22.8 41.2 7.1 100.0  0.173
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char act B T8 e efREE FEStaLIosheaet O i HEdrSEhi BYRHED SRR HEN SPh ¢ he
ext ract g ;s%aetemﬁb@@gmgxnénh@oé&wﬁmn inGKE EARLCIRDIPSRSRES b thedBhvest ed,

and at the same tinme the extraction conditions are controlled according
t 0 t hesexthstiontprdcasaliudsectathend attbe paree 6merthd epsthcoomponbkimensdescr i bed

above is tf 3{ exanﬂ%l.e, CYI nﬁjgl, nd, this is set equal to or less than a
part i cuf%{}ro SAsHPng Ot eefateet valyss: ampunt of C7Insol is 10 set to an
amount j ust BEheY ghelheddi@hithed (RlndnBt deBaedABoGd ist 188 eh¥ApIeIEMALIOdhd
process decreases rapidly, by subjecting the extracted oil obtained in

thi s natiners sebegual hyor sgethan B partisulac esrcentriteon; gt is. dre azavnbefl @AM us at ed

un cQ tively. m conditian Ther.ef o t he drawbacks that the
i o RREER i 4T belareBE Pt BRD e 2EREh 3F Fre AR HAIRAT Rt i o
t hat t héecc@sts rgpililygby sajectingahe BARCRRANN] SRaihed B Bfs himelf Appar at us
itself is short, can be inproved. W note that the conponents of the

C71 nsol hyreeeniiosdr oceandbe Fract ehedregnanipyaied epderfomparaieely mitdunt s, a
met hod st 3%s. UG rG8k Tk S0 BHES AH: B Gin®ahdeSd fSine hydrogenation process

apparatus consumes much time, that the cost is high, and that the service life of the
15 apparatus itself is short, can be improved.

We note that the components of the C7Insol are unclear, and that therefore to
determine their amounts, a method such as the column chromatographic analysis
described above must be used, and thus a continuous analysis cannot be carried.
Therefore. we focused on poly-aromatics (PP), on which continuous analysis can be

20  carried out.
As shown in Table 1, in a range 55 to 85%. in which the normal extraction
\ operation is carried out, the value of the C7Insol to PP is substantially constant (in the
example of Table 1, 0.140 to 0.152, where these values change depending on the type of
feed oil). Therefore, within this range, it is understood that the value of the PP can be
25  used as the index instead of the value of C71Insol.

Thus, one of the characteristics of the refining method of heavy oil according to
the present invention is setting predetermined values for the concentration of the heptane
insoluble components in the fraction of the extracted oil obtained by the solvent extraction
process that cannot be fractionally distilled, that is, the concentration of the poly-aromatic

30  component in the fraction that cannot be fractionally distilled, or in other words, the
concentration of the heptane insoluble components assigned based on the PP.

Poly-aromatic components comprise the poly-aromatics and polar compounds

described above, and the concentration thereof can be measured continuously by-analyzer



descri bed above nust be used, and thus a continuous anal ysis cannot be
carried. Therefore. we focused on poly-aromatics (PP), on which?19AUG 2005
~continuous analysis can be 20 carried out. As shown in Table 1, in a
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shown in Table 1, the correlation between the concentration of the PP and
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the concentration, q@f the C7lnsol .can.he. known fromthe concentration of
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greater detail. 10 To carry out the refining nethod of the present.
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refining and_the extraction solvents. In additio based on nor mal
val ue cor r espBnBY NG YBAUHEPIEIHLIOR CCHRROREISP Hif ¢ Hmpgldfetermined

according to the specifications of the target refined oil serve as the normal value, and in
20 the case that the detected value in the extracted oil is large with respect to this normal
value, the extraction conditions are controlled so that the extraction rate is lowered, and in
| the case that the detected value in the extracted oil 1s small with respect to the normal
value, the extraction rate in the extraction process step is controlled so as to increase. This
normal value can have a predetermined range, and in this case, the conditions can be
25  controlled with respect to a maximum or minimum value thereof.

In this manner, by keeping the concentration of the C7Insol within an appropriate
range, the operating conditions (process conditions) in the hydrogenation process, which is
one of the Jater stages in this solvent extraction process, do not become severe, and can be
made comparatively mild conditions.

30 As described above, the refining method for heavy oil according to the present
invention is characterized in that, because it was discovered that the C7Insol in the
extracted oil is correlated with the poly-aromatic concentration, the extraction process can

be indirectly controlled so that the C7Insol in the refined oi} remains equal to or Iess than a
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extraction process and a control device that controls the process

condi t idhgrogucts kan bopnderonertcalivteasty peodeesredaspedmeds tkdpreaddmy on t he
val ues O%r-é)c\{i ded by the detecting device, and furthernore, a 10 device
that conttrals the refini ng conditions of the hydrorefining unit provided
in20he later stage of the solvent extraction unit is provided.

BRIEF DESCRIPTICN OF THE DRAWINGS
) Fig. 1 1s a drawing showing the schematic structure of the embodiment of the
, refining facility for heavy oil according to the present invention.
Fig. 2 1s a drawing showing a schematic structure of the solvent extraction process
25  apparatus in the refining facility for heavy oil shown in Fig. 1.
Fig. 3 1s a graph showing the relationship between the type of extraction solvent
(the carbon number of the solvent) and the deasphalted oil extraction rate.
Fig. 4 is a graph showing the residual rate of each of the impurities in the
deasphalted oil with respect to the extraction rate of the deasphalted oil.
30 Fig. 5 is a graph showing the relationship between extraction temperature and the
extraction rate of the deasphalted oil.
Fig. 6 is a graph showing the relationship between the flow rate of the solvent and

the extraction rate of the deasphalted oil.



In addition.. due to being structured as described above, the dq?[(lﬂgdm%
degree of refining, in other words, the anmount of C7lnsol included, can
be reliably and sinply refined by using the concentration of

pol y-aromatics as an index, and the erating 15 conditions of the
hydrorefining provided in the |ater stages of the solvent extraction can

be operated.under relatively.mld.condiiion cid.ily expenses
such as theq:l%)'pe]rsgt%l%}a] S(':hé)s m%’/ {}ﬁée%gf)lﬁst}]épnéeﬁg'ggnc%{sg{% ?{rgﬁy nt]jﬁ% (Mtée can be

decr easiegsphdh& 6if afdethe 3raadfes radd dudiol hydf@siatking. can be and economical |y
easi |y manufactured according to their economc object. 20 BRI EF
DESCRI PTI ON Far 8risie aomptvhaesngihg. distillagon peppsties §F 810&kiAEeE-t he schemati ¢
structure of..1he. 0di . t he.. i i i.Lity:far oi |
accordi ng toFl‘Lf'%lS%@g%'n Oﬁ‘}rﬁgéirll}eilgﬁFloésﬁggé QgQ?%Tg]%&% gém&hofélqg e(l;b\e/rmﬁ }\r% a
schematdegsphbltedcdiir e of the sol vent extraction process 25 apparatus in
t he refinin%-faci_lityfor heavy oil shown in Fig. 1. Fig. 3 is a graph
showi ng t he Tig|14tiF 8 &anhsheRting:be reladonshipdbesveaniDe sEradndaiewédic  (t he
car bon . | ), I j ¢ pon rate.
g, 4 TaRRedl) WAPuE 0N AL S oF ARSENRTH N Aol RE IR, (e
the deasphalted oil with respect to the extraction rate of the

deasphalted oil. 30 Fig. 5 is . a graph s ing t rel ationshi p between
extraction tenperétELﬁTe'%%EtFﬁ)é{C ﬁé_)\é@f‘f’]m? gﬁgqg\fvgﬂg}é@asphal ted oil.
Figo 615 apHaRNnsBRUNIIdRihS)RHR0RIR Ebuegn the flow rate of the
solivent and the extraction rate of the deasphalted oil. 19 AUG 2005 11

Fid. 7 is aFggdph ashawingghtWweg 2l abbaimshitpf et rebeimgt faaligxfor Aevviyon! r at e of
the deas _Q.alvt eq oil and the transfer rate due]to h d(riocr.ac ing. Fig. 8
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deasphalted oil. Fig. 10 is a graph showing the rel ationship between the
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poly-aromatics in the obtained extracted oil is provided at the later stage of the solvent
extraction process unit 2.
The solvent extraction process unit 2 is a unit that obtains an extracted oil by
carrying out the solvent extraction process on the feed oil, and as shown in Fig. 2,
20  provides an extraction column 5. In this extraction column 5, the solvent extraction
process is carried out. In addition, the solvent extraction process unit 2 provides a process
j temperature control apparatus 6 that controls the temperature of the extraction process that
1s carried out in the extraction column 5 and a solvent flow rate control apparatus 7 that
controls the flow rate of the solvent that flows into the extraction column 5. These are
25 structured such that the process temperature or solvent flow rate are controlled so as to
form optimal extraction conditions by a control program set in advance based on the
concentration of the poly-aromatics (PP) in the extracted oil obtained by the analyzer 4,
which will be explained below.
The hydrogenation process unit 3 is a unit that carries out hydrogenation process
30  on the extracted oil obtained by the solvent extraction process unit 2 in the presence of
hydrogen and a catalyst to obtain a h'ydroreﬁned oil, and generates various types of oil
products or intermediary oil products such as the raw material for fluid catalytic cracking

(FCC), which is the refined oil according to their object.



10 Bel ow, the present invention will be explained in detail. Fig.j9AlG08
drawi ng showi ng an enbodi nent of the refining facility for heavy oil

~according to the present invention, where reference nuneral | in the
drawi ng denotes the refining facilitypfor heavy oil. This refining
facilityl is a facility that refines grades of oil froma feed oi
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advi@ncehyhsgah winfiddie sesnmeedndat iefifeddil hindnPaliywarsarfat carseftRifonitiant he
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includes all reactions that occur in the presence of hydrogen and a

cat al yshydregraitgériag a¢dclion.chpnitegen compelrsis iadie hygracerons ang, rezcted with

hydr od furizi eaction, a hydrodernetalizing reaction, and.g.

nyar odam Py FREPs DR pREaeds VSRR RO R SRR A Ry P,
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20 processed o1l (extracted oil).
| In this type of hydrogenation process. in any case, a factors that control the

) reaction rate comprise the ratio of supplied hydrogen to feed oil, the ratio of the
volumetric flow rate (LHSV: liquid hourly space velocity) to the catalyst. the reaction
temperature, the catalyst type, and the like, and these respectively differ depending on the

25  type of hydrogenation process that is the general object.

We note that generally in a hydrogenation process unit the reaction pressure, size
of the reaction vessel, and the like are fixed based on the apparatus design, and therefore
among the control factors described above, the preferable objects of control are the
hydrogen to oil ratio, the reaction temperature, and the flow rate of the extracted o1l .

30 As shown in Fig. 1. the hydrogenation process unit 3 described above provides a
reaction temperature control apparatus 8 that controls the reaction temperature in this
liydrogenation process unit 3 and a extracted oil {low rate control apparatus that controls

the flow rate of the extracted oil that flows into this hydrogenation process unit 3 These
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shown i ff Relyaromatich &P Riarbyacitang! the seested gl hatcagagiche rsdoasiby e

pr oM deglsﬁl”ear eaghiQly tenperature control apparatus 8 that controls the
reaction terrperature in this hydrogenation process unit 3 and a
extracted oi Toﬁzhlmwomahe refonbg of hayppaildtyuke tefmingcfanilitpll havinpehik Ity)m/on’at e of
t he extracted Jrocess u

act e fo that flows into this t]’)ég e ation
These 1SR HE0EE 39 Vet XUREHRT RIPETS 861 le BrfeFot ?‘Hé“ Eal VeB'n
t enper at,ufR1iok pRkisamies 191' thisf dofnf 8ltfacEh ﬁ%c&ﬁ unftOF, FrQPAd dMkwn in Fig. 2,
hydr ogenati on conditions by a control programthat is set in advance

based n feddeoitisrsentrio thet feod ot fstarage tpok YO andstateddkere.PPRilg thetshvertis serdt ed
ol l-OObtl%ltHggolggm sn)rage tank 11 and stored there. In addition, based on predetermined

operating conditicns (process conditions), the feed oil and the solvent are supplied to the
) extraction column 5, which is controlled so as to maintain a predetermined pressure and
temperature. Here they are mixed and the extraction process is carried out.
In this manner, when the extraction process is carried out in the extraction column
25 5, the obtained extracted oil is separated from the solvent by the extraction oil/solvent
separating device 12. In addition, the solvent remaining in the extracted oil is removed by
the extracted oil separating column 13, and subsequently sent to the extracted oil storage
tank 14 to be stored therein. In contrast, the solvent is separated from the residue obtained
from the extraction column 5 by the residue/solvent separating device 15 to be finally
30  stored in the residue storage tank 16.
In this type of continuous the extraction process. before the extracted oil guided
from the extracted oil separating column 13 flows into the extracted oil storage tank 14,

the concentration of the poly-aromatics (PP) is continuously detected by the analyzer 4. In



~anal yzer 4 explained next. 5 The NIR anal yzer or the NWVR anal yzer

descri bed above is preferably used as an analyzer 4. Each of t hd %6‘#&?085
. appar atuses descri bed above, specifically, the process tenperature
control apparatus 6 and the sol vent fIQM/rate control apparatus 7 in the
sol vent extraction process unit 2 and 'fhe reaction tenperature control

apparatu 8an xtraction oil flow,rate cont aratus 9.in th
e o fadiigh e saaned RIS e oueted bt SaReTEl Sm (i o

this an@ééﬁ%@&a‘}o E‘%HE&§ 1driSer@fBdonBOPH P arfhs 6 Eﬁ&{He%ﬂlvehhﬁéwQﬁ@ '@@ﬂitr@e
fractionally distilled froma given anount of extracted oil and the
amount @pparfRs (pdltlye mimmtma;c)tloumeo@lsnurat 2 asrpal us dik, reaﬁwlibylﬂnaltahemt i cal

processi f this res t he. con ration aromatics (PP)
P he cRirSapb b s St exeatondhmeant patiedarpar eSS 18 onat i oo (PP
in the Héi%%bx@ﬂlo‘?nfpléé’é‘:s‘s ﬁ?ﬁtt"’a%@(EnﬂlyﬁerW@nnﬁ@MW cdBed bacdekmiah kytheS
distilled, i's detected. To carry out the refini'ng of heavy oil by the
refini ngx1featihrai thys doenavf mgdertthe opgrpeondf the eximatignainitf farskample. &6l vent
extracti_on RrOCEes of the feed oil is carried out in the solvent

extract PFORYSPBEELE unit 2. In this solvent extraction process unit 2,
first. as Sh%ed@nEE% sez,comtréleprt)%ﬁﬂl ™ the ipPoce&Merdperdubre cbeesl a@b&raﬁf(s@r age

tank 10 and stored there e solvent is sent 20 to the sol vent
st or age ané i 539M_enaﬂawg@r@rcedtrolh@p@ratusn7 tdtiec¢ivg thebks@@onmgpale@i@véb@m ned
operating._,condi n ondi t S . Ivent
ar e{(gupﬁ ?illé%]elql EI ehex%aétan tee}}nle{)a ur&ﬁ I%eg }]dV\}'ne e@ﬁlactém Bailﬁ ?de gg%éﬁlas to
mai Nt ai Prceesly RAPeRIITE BERrGrppsAne (ANHen. f@EXempldl iR vatey 6f thBeY iahighen xed
and t he extractlon/process is carried out. In this manner. when the

ext r act t5W (pe 62 Gefenre Takle dhithat porrgsgondsttp alg §-drvile Witieh 1s38e 5, t he
obt ai neg.exhtaesfdnPitlon tﬁ@@%r%%?q é{}{%%&ﬁﬁe §z9bé/ PiePp dig iEXi action
oi | / sol vent separati ng eV| ce f tion, e solvent remaining in
t he ext caundeettaidon of the ICThmpoEds ﬂxwertmelneoctnrram thel ﬂmv& rasepiahatolngnicah tem 13,

and, subsequently sent to the extracted tora k 14 tq be,stored
t hek®i n™@ a&‘jﬁg‘?ﬁ’élfac“?ﬂéatggq ‘?gyéhes ﬁ rf"%c?fﬁ”(rﬂ NP e 28Dt ai ned

fromt hﬁw?éﬁyrtﬁ@vbl‘&@ of HeUM(1Ratly, tr]@@oﬁc%%ﬂw%/mw@mnsggm@&a&a Ngoidg¥dece 15
to be finall'y 30 stored in the residue storage tank his type of

conti nuolatsratlw bathrcaotrplsreapbecessd obesioruélandeaiskyx or aidy ede of 1hegmadé@ from
(1 XL tn RRL AL BTN AR ot R B e R P
cont i nuou:sd of cet sl gddbytionhenanadyy 26d thse ¢dhtrbDs AekoradR8ankd in advance SO
20 as to establish optimal conditions.
In addition, by detecting the value of the PP with this type of analyzer 4 and
) storing the detected data, the amount (concentration) of the PP in the extracted oil stored
in the extracted oil storage tank 14 can be known, and thus the concentration of the

C7Insol can be known. Therefore, when the extracted oil stored in this extracted oil

[N}
wh

storage tank 14 undergoes hydrogenation process in the hydrogenation process unit 3, the
hydrogenation process can be carried out under operating conditions that are optimal for
the properties of this extracted oil.

Specifically, with regard to the extracted oil obtained by the solvent extraction
process unit 2, although the value of the PP is maintained equal to or less than a reference
30  value by feedback control by the analyzer 4, naturally fluctuation of this value will occur
within a range ecjua} 10 or less than this reference value. Therefore, since they are equal 10
or less than the reference value, the reaction conditions in the hydrogenation process unit 3

are not severe, and the process can be carried out under mild conditions. In contrast, these



‘addition, the obtained results are converted to a detection signal and
respectively sent (as feedback) to the process tenperature cont1rg)AUﬁ 2005
~apparatus 6 and the solvent flow rate control apparatus 7 of the sol vent
extraction process unit 2 as well as t\%e reaction tenperature control
apparatus 8 and the extraction oil fldw rate control apparatus 9 in the 5
hydr ogenation process unit. 3. The analyzer 4 conti nuou&l carried out

det ect i dIPHBIOPha"e N PEFfSSATHAIDE BFLTeAGI GREPItRNH AUTCSPAR 15%@9‘% on of the
ext ract i QfcHiiation 0P thePPARASGs, 1A concetllAtidh® Y @7M§+lslhat%§r%gle@i'2esah)mte' set
control program in the process tenperature control apparatus 6 ‘and the
sol vent tht pwcestie smoply calriedppanateusondtanhaéndieces. ve t he detection signal

fromthe 10 alyzer 4, the extraction t erature js rai sed and the
extraction r gﬂ@“’r o ‘F’%ﬂé@’@&e’bﬁ}‘oﬂﬁ’é‘)“ﬁr ‘Bﬁbgrsggﬁeé_ﬁ?ié}h&t‘fﬂae‘ge&?ﬁe(dr ‘81% PR at us
6 when. tfn@Ena@Wl fra fsHRe ¥AbUG (9$néEﬂ?ad%RP]b§th'8'P9hﬁ'% thd AchBidRa2 W %
(refer to Table 1) that corresponds to the 6.1 wt% which is the

r ef er endecconcthetpradesseed of stofed 1CHERS Uhtedipid stomageabyk 1heithel urw @fbotihef PP

(that is, the. concentration of the C7l sgl%l is | WE ed. In contrast, the
1 ow r atBe BPCHRIEERETaTE aRoHPIETYsd TRdne RiT4eRd Bk IPREFEGH PaL e | oner ed
by the sa%hé(ﬁﬂfs o 410\ Al 1RdC Y thelebRRRALBEMS cd b@&%‘ie@ ber &Rk thig val ue of

the PP (that is, the concentration of the C71nso ) lowered. For these
oper at i sosditipos thacanetmidd andthat bdficanthi sdistyuhe pianghticarnd thesdbjectoil pyeduet one
of them,an be .carr.ied out. The.efficiency,is investigated

expdf s méft BTy PR BaBeD s e oheera 1S el S isdSoRa e Brealibe on
ef fijci engenddidradcies Broefturl BJaEhdAr DB ATHEE fichen(VanGestzated3R adsant ®
establish optimal conditions. In addition, by detecting the value of the

PP wi t h expersmeRiply Fonmathalpging of gieanef costtandipied uchien ¢t wencydaiihtase t he
anount : i - 1 i . i red in the
extract (éC 8@@?%{ @Iro 5%@% Tgénw %S'agéa%ngo%ét[(gg%%%gﬁga%gdéAdtlﬁ(%%Concent ration of
the C7l nsol Mareober, kihexoarryiingoef the @rocebsausinddishyidiegnedomnplocsdsanad, i n

t hi ﬁﬁext racted oil 25 storage tank 14 undergoes hydrogenati on process in

t he ' Ay drbg@Rartidronseaeaian) ehihe I ofithe extrartpddyjefpaedestedii b etsed tahic be
carri ed_eQHEcIEWQﬁirsto‘?&%rtQﬂll PQC&?E\?I%]’}dmOrﬁnhﬁé ?%té ?c%ﬂﬂ}l%b bg%e aﬁaﬂ%ﬁre 4

properties of this extracted ol Specifica regard tot

ext r act @dsaibed abow, aedi tizyetyHeecaok Vientonexttratiotiofthe @7lns@ssn @hsotbeknown,

al t houg? t he Vifd e of the 55 IS .mai n%ai ned. eﬂ)ual t o o, }Ilesdsf t han a

r ef er end® X3 R)% DY FPBIPPHELUNSRECUOE Y PTOBSHATOP IO PO & thal YIRS YR 3

f | uct uatsizen@fontiyihe r¥hide téthpdraRfccand e bhttdeted JiRNE® re@Webcrird@bovee bt t han
this reference value. Therefore, since they are equal to or |ess than

t he?2f ef élseriberegalirepresiee prechide icatalysbivie carobssyitebbheelepledk apdHetabsn process
uni t 3 futher optimization of the hydrogenation process can be implemented.
) Therefore, in this type of refining facility 1 for heavy oil, of course the
hydrogenation process can be carried out under comparatively mild conditions, but in
addition refined o0l products-according to their object or intermediate oil products of

25  various types can be flexibly produced.

EXAMPLES

Below, the present invention will be concretely explained using examples.

30  Example ]
In order to manufacture the feedstock for fluidized catalytic cracking, the feed oil 1
below undergoes the solvent extraction process. and the extracted oil is manufactured.

Moreover, as a feedstock for the fluidized catalytic cracking. because metal concentrations.



" are not severe, and the process can be carried out under mld qu}’d%\@ 205 -
In contrast, these 1 9 AUG 2005 15 conditions are not necessari l

best reaction conditions corresponding to the concentration of the PP
(that is, the concentration of the C7]I sol that characterizes it) if the
process is sinply carried out under constant conditions. Thus, in the
hydr ogenat,i on Broce gnlt 3, based og the ata det ect(ﬁd and cfent ]y
t he andle?%"rc% Op-1fRf SPEUT FRDCERIFRIODS pIE H‘&‘é‘?‘i‘r Mg eariondendnignppd KACi¢le

ext r act,ggser thet 13t staE@sC&rYﬁcf? hid8 a{aﬂeﬁf%ﬁs%essqsuhs@eqam ihid dcBufXddant ed oi |
storage tank 14, either one or the reaction tenperature control
appar ataxdratiemproctes lexmmaﬂkédud] thaf thowonchaceonel bk heplppamaclubled are

control | reb ocess can arried pu nde i . .

cond ¢ 1GrLispRR e Beciihe dheBOREES Suidtred ehfel ankr B Jrectihailiy Bistfed s o
t he s0bj @k ©idr 18 KHHCE.5 1R @hd 'tlﬂ:td%hé’@ﬁ'a%ﬁopme ﬂ@)‘l)ﬁgfb@ﬁa)nc (bp)y padetion,

wth regard to these controls, |like the case of the solvent extraction
pr ocessfraghipn of thtessdraictsd i lathancannathe fetcfipodlrdistiliesd is nqead te galeedtham3&évance
experi nent ally fromthe point of view of cost and production efficiency,
and theSE® controls are programmed in advance so as to establish optimal
condi ti ons. Moreover, when carrying out the process using this
hydrogenation process unit 3 15 the amount (concentration) of the PP of
t he extracted oi | (pr ocessed oi I ) stlor equed Otllh’e e tra&teé@lodiQI stjor age

tank 14——cam W T O 1T tdat-a—aceud ne—an
descri bed ab C’Pérhfa’(’ l]ét{)‘%/ ecausd the ¢o ‘gentratlon o?b%e C71lhsol can

al slo be KNown, iRy 8XAIGH @S0y apprjopriaygby seleg¢ting hygir ogenat i on

process_unit 3 that"differ_in type ar size, not onmly the reaction

t enper at ur e Sudutdoacenttatiaot(etodi | f|low rat4e9blescri bed abovi®, but 20 al so

t he reaet+on—pressurec—andthe—ecatabyst—type—canbetsuttably—seleeted, and

t hereby further Ert'f Dhtion of tha hydrogénatlon proces% can be

i npl emgnt ed, Ther eRpf y N Thrs type of refjning z;m Tyl for heavy
f

oil, ofl_course the ydriogenati on_priocess can be carried out under
conpar atively niAIsﬂhaimndi(M%hs but in ~addiltion re ined dHS

pr oducts—aceprdin hg o—thetr Hater-red-ate o vets—of 25
vari ous type%“&ré lfé?“moé‘imkfl“ﬁ}/%r oduced EXASPLES Bel ow, t’ﬁé present

i nvention W T'hB& - SeREGET Bl Y, EXPl ai fed Uusi §g exanples. 3ggbxanplg | In
order to manufacture the feedstock flor fluidized catalytic crackijng. the

feed oill | Di-aromatics (wt%) 11.3 17.3
Tri-aromatics (wt%) 21.3 8.5
Poly-aromatics (wt%) 40.6 ‘ 5.3
, Solvent insoluble component (w1%) 12.6 0.7
)
10 The process conditions (operating conditions) of the extraction process apparatus

and the properties of the obtained extracted oil are as follows:



" bel ow under goes the sol vent extraction process, and the extractequAwﬁjmﬁ

manuf ac
. crackin

and sul fur concentrations are limted

tured.
g, becaus

Mor eover,

e netal concentrations.

as a feedstock for the fluidized catalytic
19 AU6 2005 16 residue carbon,
the reaction conditions and

reaction rates of the |ater stages o}7the hydr ogenati on process nust be

taken i nto account,

and t he

extraction process is controlled such that

t he concentration of the heptane insoluble (C7lnsol) in the fraction of
t he obt@amed—extracted oirt—tiat—cannmot—be fractionatt ﬁitlia{ria&ﬁd s 5
equal tio or lessithan 5.5 W% and the concentration of e poly-aromatic
(PP) inthe fraction of the extracted oil that cannot berémmstiogally
distillled is equal to or less than 38 5 wt% Feed oilllFeed oil
Speci filc Qyessasty| (15/4C) 1. 0320. 95gedpibcosity at 210F (lcSFrede¥so Sul fur
concentjrat i A0 N pm 3529V ppm1430—Asphat Lene
(wt % 11.%@@@%& ur at ed corrponen$df€w&§p5. 438. 5 Mono- ar gnat ﬁ%ga Wt 9% 9. 929. 7
Di - ar omat i cs (W% 11317, 3gdivbntAe @t hess fanh %9 21. 38. 5 [Pol y-zmgonmat | cs
(vat 99 40. 65. 3 Sol.vent insoluble conponent (wt% 12 60 7 1Q _The profess
condi tijons (operjati ng condixtiaone) teafpetduaedXi) acti on prlocessS@pparat us
and thg properti 1 i —119 AUG
2005 17 Extractilon resul tExtpcherepsreei(ke/qr&dd oi |l | dondi t3bnsSo| vent
typeperjtane Insoluble component concentration set value (wt%o) 5.5
) PP value corresponding to insoluble 38.5
)
component control (wt%)
Properties Extracted oil yield (wt%) 79.9
Specific gravity (15/4°C) 1.002
Viscosity at 210F (cSt) 557
Sulfur concentration (wt%) 4.06
N1 (ppm) 8.3
V (ppm) 48.1
Measured insolvent component concentration (wt%) 5.2
From the above results, by controlling the extraction process such that the
y concentration of PP is equal to or less than 38.5 wt%, the measured insolvent component
5  concentration (heptane insoluble component concentration) becomes 5.2 wt%, and can be
produced at the target concentration (equal to or less than 5.5 wt%) of the heptane
mmsoluble component (C7Insol).
In addition, in carrying out the hydrogenation process on the extracted oil obtained
in this manner, the object feedstock for the fluidized catalytic cracking can be
10 manufactured by processes at mild reaction conditions that do not place a great load on the
hydrogenation process unit.
INDUSTRIAL APPLICABILITY
The refining method for heavy o1l of the present invention as explained above is a
15

method that provides a soivent extraction process that obtains an extracted o1l by the



" Solvent/feed oil mass ratio2.0 Extraction tenperature (C)150 Extgagg N
pressure (kg/cm G 20 I nsol ubl e conponent concentration set value (WM%5.5
. PP val ue corresponding to insoluble 38.5 conponent control (w%
PropertiesExtracted oil yield (W% 791'89 Specific gravity (15/4C)1.002
Viscosity at 210F (cSt)557 Sul fur concentration (%9 4.06 N (ppm8.3 V

(pp"')48,1 Measured insolvent. co nent concentration,(W%s. 2 Fromthe
Shove rtiint SYSE grlES: e R RER PRt on T biaS udo i 1Y
concentdudlecOig Bfe dBtaihéd eatbtedt R ©MybRBENAtIANHrdcsdinth¥présbrcendandrogen

I nsol vent conponent 5 concentration (heptane insol ubl e conponent

concentangtd witalyHeansidese s theygangengadorcefp mecifisd sampenerdtn Hsextiapgepil
concent r,at.ion. (equal to or l.ess_than_ 5 % _of th t N | ubl e
conponeitipeirh B PhvepheRiagBR S Rnorat b s Sl RaVRa RO SurdsBs

pr oges scoPBitioRe aEodr8ing 1@ theat Hetoht@iageh, ahdhubilse HRAGIe iningodl) Bthe
feedstock for the fluidized catalytic cracking can be 10 manuf actured by

pr oc es sageaftepiliesopveat ex eastion Reicesssas be katriedouhyrdesisuidisicntlymaidd | oad on

the hydr nat i ogcess .unji.k.. | NDUSTRI AL APPLI CABI LI TY The refi ning
met hod gggﬁggvny&gp?grcf’gs?%ﬁélglﬂ)dr&é%rght I nvention as expl ai ned above is a 15

met hod t hat Diviokesua 1 btivgable X tarActibtaRe PYdI6gaRtibABtoce @ides an
extracted oil by the 1 9 AUG 2005 18 sol vent extraction Process and a
hydr or eforarRyi ishoBdd sondidons ieas el Ecatipn ob s madtEngnge gythe Bydpeetaiipg t he

gbgéi ngﬂo%g.gﬁg h8Ge iy BBerjaMrgé g(g? rﬁﬁ? i](ﬂ{[éncma(?fs? $%e bfink mgdrwggﬁa?wﬂ r&'feigs

yarogen ana a cat al yst, an etects e concentrati on a specifled

conponentt dan Hehmpetteraad. el aviditionolyt fiitably dontrbHing thishyérdgeextangubdicosn

pr Ocessv’ari%gg ty%tes E)lh gil }S)fao uc%slarcrc?drdl%g% ghOeErsobtjeQ%vg)a(er[lé ﬁ%érlmoegi ate o1l products can
be flexibly produced.

In addition, if the concentration of the heptane insoluble component in the fraction

15  of the extracted oil obtained in the solvent extraction process that cannot be fractionally
distilled is defined by the concentration of the poly-aromatics in the fraction that cannot be
fractionally distilled, continuous measurement thereof becomes possible, and therefore the
process conditions of the hydrogenation process can be rapidly changed based on the
measured results, and thereby carrying out the hydrogenation process at conditions that are

20 more severe than necessary can be prevented.

In the refining facility for heavy oil that refines heavy oil to obtain refined oils, the

) refining facility for heavy oil of the present invention provides a solvent extraction process
unit that obtains an extracted oil by the solvent extraction process and a hydrorefining
process unit that subjects the obtained extracted oil 1o hydrogenation process in the

25  presence of hydrogen and a catalyst and obtains a hydrorefined oil, and the solvent
extraction process unit provides a detecting device that detects the concentration of the
predetermined component in the extracted oil obtained by the solvent extraction process
and a control device that controls the process conditions of the solvent extraction process
according to the values obtained by the detecting device, and therefore the residue

30  (heptane insolvent component) in the extracted o1l can be defined by detecting, for

example. the concentration of the poly-aromatics, and there by not only can the

liydrogenation process be carried out under comparatively mild conditions, but of course,



5 conditions according to these detected values, and thus the
hydrorefining process in the stage after the sol vent extraction;ﬂ&%@%mm
can be carried out under sufficiently mld conditions, not under severe
conditions. Therefore, due to being ablie to carry out the hydrogenation
process under conparatively mld conditions, the sinplification of the
Mai Nt enanggo@ftybbeofifdpRA8RaEh® MhierhRdMKOGE PRodutRACAREMBAS BrcirbHRE LA bé1g
cost, and long catalyst |life of the hydrogenation process 2 unit can be
i npl enenflexibly proggesd.i on, by suitably controlling this hydrogenation
process, various types of oil products according to their objective and
internediate oil products can be flexibly produced. In addition, if the
concentration of the heptane insoluble conponent in the fraction 15 of
the extracted oil obtained in the solvent extraction process that cannot
be fractionally distilled is defined by the concentration of the
poly-aromatics in the fraction that cannot be fractionally distilled,
conti nuous mneasurenent thereof beconmes possible, and therefore the
process conditions of the hydrogenati on process can be rapidly changed
based on the neasured results, and thereby carrying out the

hydr ogenati on process at conditions that are 20 nore severe than
necessary can be prevented. In the refining facility for heavy oil that
refines heavy oil to obtain refined oils, the refining facility for
heavy oil of the present invention provides a solvent extraction process
unit.that obtains an extracted oil by the solvent extraction process and
a hydrorefining process unit that subjects the obtained extracted oil to
hydr ogenati on process in the 25 presence of hydrogen and a catal yst and
obtains a hydrorefined oil, and the solvent extraction process unit
provi des a detecting device that detects the concentration of the

predet ermi ned conponent in the extracted oil obtained by the sol vent
extraction process and a control device that controls the process
conditions of the solvent extraction process according to the val ues
obt ai ned by the detecting device, and therefore the residue 30 (heptane
i nsol vent conponent) in the extracted oil can be defined by detecting,
for exanple. the concentration of the poly-aromatics, and there by not
only can the hydrogenation process be carried out under conparatively
mld conditions, but of course, 1 9 AUG 2005 19 various types of oi
products and internediate oil products according to their object can be
fl exi bly produced.



19 AUG 2005 20 What is clainmed is: 1. Arefining nethod for refining
heavy oil and obtaining a refined oil, conprising: a solvent ex I
L8 36he

step in which an extracted oil is obtained by subjecting the he
to the solvent extraction process; and?®& hydrorefining step in which a
hydrorefined oil is obtained by subjecting the extracted oil to

hydr ogenati on process in the presence of hydrogen and a catalyst; and
further conphdtss ¢lgimiddds:st eps of . detecting the poly-aromatic
concentration in the extracted oil obtained by the solvent extraction
process; and controlling, in the solvent extracting process, at |east one

of the extracta : I : : n ; .he
Clow rate o ¢hnpirgGRBRLE iy Fodvy B o oBtsfling Ee(RRU AN om At
concentrations. 2a.solkentsfxitnacting stgt inochifloan exfactedrogl ikehtajnediby sabyctiriy ai ni ng
arefined oil, congri sqf{ngl a sol vent ext_r%gti ng step in which an
extracted &9 hea¥y giliefesalveyt SHBFECH PIREFSS1398 heavy oil to the sol vent

extraction procegg; dr%réﬂﬂ‘r'ﬁg)&@%id‘{kﬂigh%tlﬁ&’ro'kéﬁn‘é’&ioﬁhs 8bitdA By 8hbikdRE ©Oi l is
obt ai ned by subj ectyl ng the obtained extracted oil to hydfogénation

process i n thdextppried eidde hpdropgmitiog processdn the mreseate of hydaogenfand aher
conpri si ng thIe ste f. detecti@g he poly-aromatic concentration in the
extracted GFRYSHAY CHYPIPHRING B FERE Oext racti on process; controlling,

in the solvent eybiasdd MB pBIyO&ESatic &nckpition 3R theQxtrhdted 81 bbBiktdddy
tenperature, the flowrate of the solvent, and the flowrate of the feed

oi I, accor diesplvenpextrastide peeessgagbl y- ar omati ¢ concentrations; and
cont oLl 1 LeLhdlhag ARl ST ShobPomis Sieh et edfeg., o0
heavy oi | GRAAAY tHeAlR RitEbLthe WAQER ahdithe IBWARRIFihd eBd oil SicBRrdRRNL T Ol S
at |l east one of thée conditions selected fromthe LHSV (liquid hourly
space vel odo the)detected pobaaronatic temesiratiamse, and the hydrogen to oil ratio.
21 19 AUO 2005
2. A refining method for refining heavy oil and obtaining a refined oil, comprising:
a solvent extracting step in which an extracted oil is obtained by subjecting
the heavy oil to the solvent extraction process;
a hydrorefining step in which a hydrorefined oil is obtained by subjecting
the obtained extracted oil to hydrogenation process in the presence of hydrogen and
a catalyst; and further comprising the steps of:
detecting the poly-aromatic concentration in the extracted oil obtained by
the solvent extraction process;
controlling, in the solvent extraction process, at least one of the extraction
temperature, the flow rate of the solvent, and the flow rate of the feed oil, according
to the detected poly-aromatic concentrations; and
controlling the refining conditions of the hydrorefining step according to

the detected poly-aromatic concentrations.

3. A refining method for heavy oil according to claim 2, wherein the hydrorefining
step controls at least one of the conditions selected from the LHSV (liquid hourly

space velocity), the reaction temperature, and the hydrogen to oil ratio.



4. Arefining nmethod for heavy oil according to one of clains 11@%‘0@%
wherein at | east one part of the refiRbd oil is a raw material for F

(fluid catalytic cracking), and the control is carried out dependi ng on
the predeterm ned val ue of the poly-aromatic concentration at which the
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extracted oil by subjecting the heavy oil to the solvent extraction
process; ar@dahmmtr@]l isfdarriadepub depeading onithe predetermined vMalue ofthgr or ef i ned oi |
by subjectin t he .gbt ai ned..ext.ract.e Ll 1o. hyd enat | .process in the
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process unidxtraeei bil e6fespandeioescs g, devi ce that detects the concentration
of the poly-aromatic conponent in the extracted oil obtained by the

sol vent extraction process; and a first control device that controls at
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poly-aromatic cQEPOsIeL: el Gaéti'&ﬁtp%@eEﬁﬁﬁ%nﬂerseth ai ned by the sol vent
extraction process; a first control device'that controls at |east one of
t he extracti on t engetectingeyice thaeddtéasithe @brceniratidreofSthe pelytaromatic t he f 1l ow

rate of the feed oil, of the sqlyent exiraction process unit according
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the flow rate of the solvent, and the flow rate of the feed oil, of the solvent

extraction process unit, according to the values obtained by the detecting device.

6. A refining facility for refining heavy oil and obtaining a refined oil, comprising:

a solvent extraction process unit that obtains an extracted oil by subjecting
the heavy oil to the solvent extraction process;

a hydrorefining process unit that obtains a hydrorefined oil by subjecting
the obtained extracted oil to hydrogenation process in the presence of hydrogen and
a catalyst; and wherein:

the solvent extraction process unit comprises:

a detecting device that detects the concentration of the poly-aromatic
component in the extracted oil obtained by the solvent extraction process;

a first control device that controls at least one of the extraction temperature,
the flow rate of the solvent, and the flow rate of the feed oil, of the solvent

extraction process unit according to the values obtained by the detecting device; and



hydr orefi ning process unit according to the val ues obtained by thg AU6 2003
detecting device. 7. Arefining facili {3*} for heavy oil according to one
of clainmse 5 and 6, wherein the first control device stores relationship
bet ween the concentrations of the heptane insoluble conponent and the

poly-aromatic in _the tracied.a refined oil.. whi IS tained in
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depending on a predeterm ned object, and the first control device
conpares the poly-aromatic predeterm ned concentration information and
the poly-aromatic concentration detected by the detecting device, and

control s at7.] dastfiningefacifity foe heavyraakcaccondinggmpoe af claims 3 hrd 6, whereinat e of
the solvent, and th |low rate of the feed .0il. of the extraction.process
it oA ert nithBrsheritel Jefiet oten iR neptisn P sh BigngPee
wherein t hGhePﬁiﬁ@H@ol&%dnﬁion@ﬂ%ﬁ@h@ﬁol%ﬁﬁbnﬁw@ﬁ@ﬂféféxlﬁiaﬂt@d Bh@Egmed vl t
controls at [east one selected from the LHSV, the reaction tenperature,
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according t.o-.the.val u tain by the detect,i evi. ¢ 9. A refining
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second contdepbndigy bk & pridefeRfingd dbREChNd Ng process unit stores
rel ati onshi p between the concentrations of the heptane insol uble

conponent and t hehe fiest gontrad davire comparescthe pelyaromatiaprgdetermined oi |, whi ch
I's obtal nedco'n@en?r%&?‘fnﬁbn&?@g aﬁﬁgﬁle-pg)rl Qgr%Ha%c ROSEE r?triﬂ&;e? Céé: cgatration

i nfornation"Correspondriig concentratron o P ane | nsol vent
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conpares the poly-aromatic predeterm ned concentration information and
t he pol y- areteefithe sobvenbmnd sha oW sie etthe deadyoil ofdheiexteactipmgrogessi s,  and
controls the hydrogenation conditions of the hydrorefining process unit.

8. A refining facility for a heavy oil according to claim 6, wherein the second

control device of the hydrorefining process unit controls at least one selected from

the LHSV, the reaction temperature, or the hydrogen to oil ratio of the hydrorefining

process unit, according to the value obtained by the detecting device.

9. A refining facility for heavy oil according to one of claims 6 and 8, wherein

the second control device of the hydrorefining process unit stores
relationship between the concentrations of the heptane insoluble component and the
poly-aromatic in the extracted and refined oil, which is obtained in advance, and
poly-aromatic predetermined concentration information corresponding to the
concentration of the heptane insolvent component depending on a predetermined
object, and

the control device compares the poly-aromatic predetermined concentration
information and the poly-aromatic concentration detected by the detecting device,

and controls the hydrogenation conditions of the hydrorefining process unit.





