OPP- ZZ- 2009- 0008- US APPARATUS FOR REFI NI NG
OPPORTUNI TY CRUDE AND REFI NI NG METHOD THERECF

OPP- ZZ- 2009- 0008- US [0001] This appli catF o144 0008-US
the benefit of Korean Patent Application

No. 10- 2009- 0022541, filed on March 17, 2009, which is
hereby incorporated by reference as if fully set
forth herein. BACKGROUND OF THE I NVENTION Field of
the invention [0002] The present invention relates to
a crude oil refining apparatus and nethod and, nore
particularly, to an apparatus for refining
opportunity crude and a nethod for refining the sane
in order to prevent corrosion of the apparatus during
refining and to manufacture |low price alternative
materials to heavy fuel oil. Discussion of the Rel ated
Art [0003] Opportunity crude neans oil with a
constitutional conposition and physical properties
clearly different from general crude oil and the
opportunity crude is generally mned and produced in
a small anmpunt. According to production area,
opportunity crude nmay be referred to by different
nanmes. For instance, opportunity crude produced in
Sudan is called Dar Blend while opportunity crude
produced in Chad is called Doba Bl end, although
characteristics of Dar Blend crude oil are

substantially simlar to those of Doba
APPARATUS FOR REFINING OPPORTUNITY CRUDE AND REFINING METHOD

THEREOF



Bl end crude oil. 2 OPP-ZZ-2009-0008-US [0004] As
di scl osed above, in order to satisfy a flash paqint of
nore than 70C for bunker fuel C oil prcuﬂﬁﬁi?%a%Qﬁﬁﬂpoos"Us
refining fromthe foregoing opportunity crude, which
is a standard for defining the bunker fuel Coil, it
[000y] beThhieceapply ch@aibanDd dimy balHd npeprifiitt of Korean
conmponents present at a concentration 3 to 4%in the
Pate@PPUSHIN dat i d o 1@A%%I0 F@omval £h oBUCHN3 hQr &0 17,
| ow boiling point conponents contained in the
2009 ,"p%ﬁ%ﬁ”'it% LM E‘Hi% QLo LT hIery compani e, i ¢ £u11y
gener al’l y "have conduc ad re?lnlng processes using
corrosive materials under ordinary pressure
set T 1791 causi ng severe corrosion of a refining
apparatus. [0006] The corrosive materials may contain
hi gh concentrations of salts such as cal ci um
chloride, magnesium chloride, etc. which are
deconposed at BACEGROURDED&! PHE UINVEREIONAt e
hydrochl oric acid, causing severe corrosion of a

Field &bf WY PPPeM@isMs. Mreover, an acid fraction (such
as a napntnentc acid fraction, content thereof often

' i ndi cat TAN (total aci.d, nunber may..cajse .
o310 ThR o PRoEEPE AR e add P T | A iR © 031
.colum. [0007] If a content of the acid fractjon_is
refining egbbarathe A deetred nghdnaiore VRFyERFyherly, to an
viscosity. The opportunity crude is in a solid state
appamatypofcrenpef dting sinmwtuniias gruder yaid gla Tagchod for
val ue, as conpared to general crude oils.
refining the same in order to prevent corrosion of the

apparatus during refining and to manufacture low price

alternative materials to heavy fuel oil.

Discussion of the Related Art

{0003] Opportunity crude means oil with a constitutional
composition and physical properties clearly different from
general crude oil and the opportunity crude 1is generally
mined and produced in a small amount. According to
production area, opportunity crude may be referred to by
different names. For instance, opportunity crude produced in
Sudan is called Dar Blend while opportunity crude produced in
Chad is called Doba Blend, although characteristics of Dar
Blend crude oil are substantially similar to those of Doba

Blend crude oil.



3 OPP-ZZ-2009-0008-US [0008] The opportunity crude
has | ess than 0.1% sul fur content. Therefore
corrosi on probl ens caused by sul fur cort®it2 %P (st 0008-US
so significant for oil refiners. [0009] Crude oil used
by the oil refiners is prepared by adding a snal

[o@owuNnt Aef @PPEIdsadt wrerdde 10 garRral cor uda ighiy} andflash
t he amount of the opportunity crude corresponds to a

. ' 0 d td kﬂﬁﬁ% ugdly: ' r
pomggtggﬁ?(?%% d%%rll cg(?@f ofrd}gxan'p éér,e é\ e?alc%lelr ri)rrltgdnu éa%% &?I%admgh
. T The crude_oil passing the desal.ting.
refinlng (AEOR AR ATl s SPREsER Y Tot ige. WHf Vi a

into a distillation colum at ordinary pressure to

standardycdePhasiftid inghs fhiche Punkeroséhgl dfesél; eik. may be

foll owed by processing under vacuum in further
necepipressesreoous Lowr bodléngdpeselt regipdnenisi ltgesent at a

generating high boiling point materials. [0010] A
conc@otit £t o0f 3 sed t 6% cont ehaedpportheieyudeu@el passing

the desalting device has been controlled to | ess than

[0do5) Pakhs PeEmbPovsald barsel § (FJBlag HOWEVEhoi MAS point

advanced desalting technologies In recent years,

criterion for.salt .content at an outlet of the .
compelFt | PRI TR o f ovdiea SPOTREIEE. (@ uaE’ st o0l
order to prevent corrosion of a refining _apparatus

TePIR@rEh | FPHRAMLOF ni LRI HEGUeRVRf HAHIUGegshi r Tefining
and/ or mai ntenance, thereby inproving productivity.
proc¢godd | usbaswnidrrositenpaitarasd sf amndiee oppdsnbiryn mfessure
magnesi um chl ori de i s about 200C and hydrogen chl ori de
condD@bons, causing severe corrosion of a refining apparatus.
[00061] The corrosive materials may contain high
concentrations of salts such as calcium chloride, magnesium
chloride, etc. which are decomposed at high temperature to
generate hydrochloric acid, causing severe corrosion of a
refining apparatus. Moreover, an acid fraction (such as a
naphthenic acid fraction, content thereof often Dbeing
indicated by TAN (total acid number)) may cause corrosion of
a reboiler provided in a distillation column.
[0007] If a content of the acid fraction is increased, the
crude o0il may have a very high wviscosity. The opportunity

crude is in a solid state at room temperature since it has a

very high TAN value, as compared to general crude oils.



generated during deconposition. For desalting

operation, 4 OPP-ZZ-2009-0008-US sone additives such

as chem cal s and enul sifying agents foroﬁﬁq%ﬁﬁ%QQﬁ"ooos"Us

are required. In a refinery process, a variety of

corrosion inhibitors such as phosphoric acid ester are
[o0cEd CThepreyedttaol tvsSicaudd hatebbider ttamsed. by sulfur

acid fraction. [0012] As to direct manufacture of an

cont@ht er nating-Jigle t 0 cthehwpken buebmE ObLubshNGyy  sulfur
opportunity crude, the opportunity crude has a high

cont Gy af ST of ShoIFE IGO0 14 abhy tEGRERT S beyond 3

desirabl e viscosity of 5cP (at 60C) for desalting
[0 at FEHICASE reseqt t LYt hBSopPdr tiRf 152%F ude REgPased by
be applied to a desalting process. [0013] Such
addinfesal tsimeg lpraseesst ab§o oppoaitugidddi eiwial topoeblesrd igrude
ternms of operating and installation costs.
0il Aw€ordenghmpuntesdaritie ansponvesi tgatiods cetrecspphovedo a
operating conditions for preventing corrosion and/or

capadtp devehopnRM;16fi R t et bNe PLOGSSSES BME electrical
required. In addition, based on such research and

j nvesti .ions, there_ i till r i.renen %gr
desal Gl BBy o R ot I ovba BoBRAKSF MRTUtapryred by
eneral |y used as fuel. In consideratian .probl ens

NaTCq (BEpBp e S/ Gl ik yooAS TG FhgnARdaN ¢ BAAReVLCe 15
vi scosity enhancer may be added to the fuel in order
heated tsuppDlyta 1380 Ui scos tfjufnmte] ofafll yndemandtidsthyl lation

some users even when the fuel has desired flash
colum®l Bits. ordinary pressure to produce naphtha, gasoline,
kerosene, diesel, etc., followed by processing under wvacuum
in further processes so as to recover diesel residue while
generating high bolling point materials.

[0010] A content of salts contained in the crude o0il
passing the desalting device has been controlled to less than
1.5 parts per thousand barrels (PTB). However, with advanced
desalting technologies in recent years, criterion for salt
content at an outlet of the desalting device ig lowered to
about 0.15 PTB in order to prevent corrosion of a refining
apparatus which 1in turn minimizes frequency of plant repair
and/or maintenance, thereby improving productivity.

[0011]}] Meanwhile, a temperature for decomposition of

magnesium chloride 1s about 200C and hydrogen chloride gas is

generated during decomposition. For desalting operation,



5 OPP-zz-2009-0008-US [0014] FIG 1 shows a schematic

configuration of a conventional crude oil_refi

process to explain a process of ref|n|ﬁ§)o :QQﬁ%t%POS -Us

crude. [0015] As shown in FIG 1, a conventional crude

oil refinery apparatus includes a crude oil storage
sometadlitfvea odesalder cBOmigalyr rack &tulabhfaimgsphenice for

distillation colum 40 and a vacuumdistillation

pH c&ﬁ%ﬁ@f 2Pe £Q&&§}eahe Qﬁuger%EHn%E9rgﬁ%bl dea®k 0 variety of

I ncludes crude oil, wherein the cru may i ncl ude

S S o R W e M S

crude oil from the crude oil storage tank 10 in order

Lo DYYVERFRAFECILPR OF rAct PR+t SRR i Y t fet < r HERC bt P2
which is preheated to 170 to 260 C. Here, the
[0Qledhl t 28 10 mhHyredtsonamefamisuze spdl &n adbennasfive fuel to
opportunity crude, other additives such as chem cals
the amdherenufseli erc-601 pHsdenri r obppamrdhat tvar i eusde, the
corrosion inhibitors such as phosphoric acid ester for

oppof%ﬁﬂ@%?'@ﬂu&@rha§'%nﬂﬁgﬂrﬁh?@pééﬁﬁéﬁtCéﬂaeQnQ%é%Eéa TAN,
fraction. [0018] The furnace 30 heats a m xture of

tnus GREEERS ol B i adqn ke r o800 eoSJ%SE%HEEqwa?C 50C)

for atnospheric distillation thereof. Here
which edfehaMansd ﬂa;ﬁe@é—r@éﬂeedVl%"é‘b‘éh‘élYn@forﬁ%‘? st(fiFI £96n for

of crude oil or types of resulting products.
desalting operation. As a result, the opportunlty crude may

not be applied to a desalting process.

[0013] Such desalting process also entails additional
problems in terms of operating and installation costs.
Accordingly, research and investigations into improved
operating conditions for preventing corrosion and/or into
development of alternative processes are reguired. In
addition, based on such research and investigations, there is
still a requirement for technologies to produce improved
bunker fuel C-o0il generally used as fuel. In consideration
of problems in storage and/or delivery of fuel, an additional
viscosity enhancer may be added to the fuel in order to
supply a low viscosity fuel locally demanded by some users

even when the fuel has desired flash points.



6 OPP-ZZ-2009-0008-US [0019] The atnospheric

distillation colum 40 is an apparatus for_s

of the crude oil into LPG naphtha, kerte ﬁ%f%ﬂﬁ¥%eﬁoos us
bunker fuel C-oil, and so forth, based on boiling

poi nt differences. Constitutional conponents in the

[0c14e ®BIG.may besisepar ad eds6hedapitncicphe€ithatttibase of a
conmponent s have i nherent evaporation characteristics

convéﬁtléﬁéie&?ﬁ&epbgis%kﬁﬁﬁ@¥y tormesad upgs exBibeh! ¥ dfcess
distillation colum 40 may separate m xed dlstlllates

f e oneg ed on internal tenperatures
of réf%ﬁ%&%sgﬁggétuf ¥he &% . .o

um, which are classified
al ong height of the colum. Since the distil]ation
[0 R LimABs EB@WﬁteanatFI%rdl%aryapﬁ%§%iﬁ%F%ﬁ%%% tgrude  oil
at nospheric pressure, it is often called an
refinegywspherbtudi sitidluidvnacamndse "of D020rfge tank 10, a
at nospheric distillation colum 40 usually has about

desaBfet 02d0 &r sysnbber eon and athespherdia edMtiNlldtE on column
columm may be separated by contacting a liquid

40 ar%@PORERum WY &0 RSt 1 5ONdSDsed 9/ an upper tray and
fl owed downward, wth a vapor conponent mhlch mas

(0BYEPO R0 SR Lover heay and Lpoveg suprand. LOORY oin,

renove about_ 3 to 4% | ow bai l g 0|nt fractlon
whereiht sPReF5UTe thkl oPpYr tltﬂﬁlt%?i%rY@ém‘E%oﬁéFs‘Pllréfe@acﬁR}nﬁds'

distillation colum 50 is operated under vacuumto
such rag ok ts hel yemadxnides di ezrdsr egtdue in the oil

[0017] The desalter 20 receives the stored crude oil from
the c¢rude o0il storage tank 10 in order to remove a salt
fraction contained in the crude o0il, which is preheated to
170 to 260C. Here, the desalter 10 may also include a small
amount of opportunity crude, other additives such as
chemicals and/or emulsifiers for pH control, and/or various
corrosion inhibitors such as phosphoric acid ester for
preventing corrosion of the apparatus caused by acid fraction.

[0018] The furnace 30 heats a mixture of crude oil and
opportunity crude passed through the desalter 20 to a
temperature of 360 to 380C required for atmospheric
distillation thereof. Here, the temperatures may be wvaried
depending on distillation of crude oil or types of resulting

products.



7 OPP-ZZ-2009-0008-US separated through the
at nospheric distillation colum 40 while roduc
hi gh boiling point oil. [0023] As for t¥FHG% Or?gOOOS Us
structural oil refinery apparatus, the opportunlty
crude is added to general oil in a small anount
foce) sfyhag ateepaticty cof ditgidasadict 20c1dme o0l is an

passi ng through the desalter 20 is fed into the

appaPd tBSPRSE | Ceflhshith bat lben ¢! Um0 ¥if §nEHrﬁ@@?:%%ﬁﬂ%ha,

as to prepare naphtha, gasoline, diesel, kerosene and

acuu perat i t he vacu
keroditht {1 PLEPeh- o SEKE S0 by CorbuCcE Rt i bifTFRy Barse o
materials. During such vacuum , operation, bunker fue
bml@%lPOWHefiﬁféﬁﬁ?B‘?@& as R tHayt bRl B@mgeﬁ%%%ean the
[ 0024] However, oil refinery technol ogies only using
crudg heoi bppory unlbey gepdeated sohl | anoprdevéidged.tHag025fhese
In particular, when the opportunity crude is used to
compdhi¢eed | ynarepanehat ot eraadpoeat el t ehbbachuprkecics at
fuel G oil, the opportunity crude having a high salt
aigr&optent ﬁfgssteegeaS%%dTAN BSmsesgthPed. aboye i ERy N0t the
be applied to a desalting process. The desalting
cess en unter addj t i onal rob e sdch .
DL S Thn Candrsr T hsPaM ATeRTate great casrsiltenss) into
The present |nvent|on Is dlrected to solve the
resP?ﬁ?&N%nﬁnﬁ%séﬁﬁﬁgdqaxﬁﬂﬁ¢?ﬂﬁ%95?@p?6356ﬁ§§nﬁP@n@ressureS

technol ogi es and an object of the present invention is
of the column, which are classified along height of the

dlst

column. Since the distillation column is operated at
ordinary pressure close to atmospheric pressure, it is often
called an “atmospheric distillation column.”

[0020] The atmospheric distillation column 40 usually has
about 30 to 40 trays therein and the o0il stream in the column
may be separated by contacting a liquid component, which was
condensed on an upper tray and flowed downward, with a vapor
component which was evaporated on a lower tray and flowed
upward.

[0021] The atmospheric distillation column 40 may also
remove about 3 to 4% low boiling point fraction contained in
the opportunity crude.

[0022] The vacuum distillation column 50 is operated under

vacuum to recover the remaining diesel residue in the oil



provi de an apparatus for refining opportunity crude,

capable 8 OPP-ZZ-2009-0008-US of detectin

appropriate operating conditions not tooﬁaégqﬁﬁﬂﬁ?“OOOS"Us

corrosion of the apparatus and capable of refining

the opportunity crude wi thout a desalting device under
sepaVACHEM CIoPQIgH | Nghe ondirhd Oftset e préeveni]l L i@si adolimn 40

the apparatus so as to produce bunker fuel Coil,

whild 'Ef@McﬂE?%f&l@%éPﬂﬁ%n%oiﬁH%ﬂ and contributing to

cost reduction. [0027] ot her object of the present
' ntion is to rovide a process_for refinin .
rodgEET AR e L) Fer e et o PREPSCRERAy afle  Tefinery

descri bed above. SUVWMARY OF THE | NVENTI ON [ 0028] To .
apparRFiey et feQBPBBf Bt EY aRgUEEhéF adesrt &gegemrFal pil in a

accordance with the purpose of the invention, there is
smalbr empdet setdpdariapcus: f odpaetitwi ng dpordesiliyexcrdfe, The

including: an opportunity crude storage tank; a vacuum

oil dpstiihgti eRreayumm the r etedalecdhe 3¢ or ¢d ogpart usidoy the
crude fromthe storage tank, then, to renove a | ow

atmo%%éfﬂg 9Lt 11586k eRIURdenovasuim Wakl8,LE09HCRY as to
unker fuel C-oil as kerosene having a flash point of

nore _th 70 C__and.a storage . pant to receive and
prepdti, S RInkEPEPAdN o i SRTbauce B EHE vagu FREEn:
_distillation colum. [0029] The_present invention also
whiler ¥orHes fPFIretdss e YaFyWh ndiopbbtebhrhy colugs, 50 may
i ncluding: receiving the opportunity crude froma
produter dgaht ahkiidhdgr @mwiithgmateowals. During such vacuum

operation, bunker fuel C-o0il widely employed as fuel may also
be generated.

[0024] However, oil refinery technologies only using the
opportunity crude are still not developed.

[0025] In particular, when the opportunity crude is used
to directly prepare an alternative fuel to the bunker fuel C-
oil, the opportunity crude having a high salt content and
increased TAN as described above may not be applied to a
desalting process. The desalting process encounters
additional problems such as operation and/or installation at
great costs.

[0026] The present invention is directed to solve the
problems described above in regard to conventional
technologies and an object of the present invention is to

provide an apparatus for refining opportunity crude, capable



boi i ng point fraction under vacuum whil e produci ng

bunker 9 OPP-ZZ-2009-0008-US fuel Coil__havi %

flash point of nore than 70 C chiIIingogﬁﬂ?q{kbo -0008-US
boiling point fraction to produce a | ow boiling point

condensed oil; storing the bunker fuel C-oil having
of thedddsly pepptroptiavee tdisratliGig andofidditignishe not  to
bunker fuel C-oil having the flash point of nore than
lnfllz%%ébrési?%r oROIMe SHhANCHNY 2hd éggﬁﬁléooﬁr QUG i ng
OMIVISCOSIty bunker fuel G oil. [003 Is to be

e dBSeEeLBRA Lelobmibctte, o aalan i 35p gy e

are exenplary for clearly understandlng obj e

opergielnyr eenAhl OBt heP BHOKRTEgESTEPSLAR Pife apparatus S0
invention and are intended to provide further

as texpradadeorbwikathefialeftiodd  ashdzgbwedprSfiEing low cost
DESCRI PTI ON OF THE DRAW NGS [ 0031] The acconpanyi ng

fuel $irand Ngsn t et 184 ecd nedsrdetedwct psovi de a furt her
under standi ng of the invention and are incorporated

[odib]andABBEﬁEkt UBB;@cQaréfOftEQ' SoAPPbhCatiQfbntion is to
l'ustrate enbodi rent (s) of the 1nvention and together

orov hiTe, R SERFT (B T 2SLNE BRI B e

schenatlc confi uratlon view illustrating a process
refingry APRATREEHISFITHIRSE FRESin a conventional oil
refinery apparatus 10

SUMMARY OF THE INVENTION

[0028] To achieve these objects and other advantages and
in accordance with the purpose o0of the invention, there is
provided an apparatus for refining opportunity crude,
including: an opportunity crude storage tank; a vacuum
distillation column to receive the stored opportunity crude
from the storage tank, then, to remove a low boiling point
fraction under wvacuum while producing bunker fuel C-0il as
kerosene having a flash point of more than 70C; and a storage
part to receive and store the bunker fuel C-0il produced from
the vacuum distillation column.

[0029] The present invention also provides a process for
refining opportunity crude, including: receiving the
opportunity crude from a storage tank and removing a low

boiling point fraction under wvacuum while producing bunker



OPP- ZZ- 2009- 0008-US [0033] FIG 2 is a schematic
configuration view illustrating an apparatus for
refining opportunity crude according t@]%%“emp"r?e%%gn'tooog“US
i nvention; [0034] FIGS. 3 and 4 are graphs show ng
corrosion tests by TAN, and [0035] FIG 5 is a flow
fuel chabh li Haistfatd ng1asnar @eass fOFf moebi rinag opPornt WHid ing
crude according to the present invention. DETAILED
the REwBLPTHEY £5iAHEFAMENGLONG[ 09361 dereinaf tsdi1 9 §oint
pur poses, characteristics and ~other benefici al
res, of .present i ti wl | _..becone
conag el BP1 P kTG T PR R S he IR e GadcFigtrsh WS rriash
. reference to_exenpl ary enbodi nents, taken in .
poinfoRfune¥en thiefh /¢ ke agBenpHnving Bhewibigsey ofgel C-oil
FIG 2 is a schematic configuration view illustrating
havimgm apparfdtash fpoinef ofi mpoppohtunityCemidd acooudi ngpint
to the present invention. [0038] As shown in FIG 2,
enhatdkngebihesy appavapusdatet he 1opr eseodinyenhinker fuel C-
conprises an opportunity crude storage tank 110, a
oil, heat exchanger 120, a vacuumdistillation colum 130,
a reboiler 140, a chiller 150 and a storage part 160.

9] _The, gppor t uni t rude stor tank,110 stores .
[04%&3 o%ﬁor% nlg:tci/ %fgud‘yemL re?lé??]ét htg%gtppg)ﬂt i&}ecr{j)oreegmng
may include various caonponents required to be renoved ,
geneﬁf‘ﬁi/ ol FSCHIP LN sfPd aFRR ad@dl@vHRgs hApbRnt eforddsififidgition
fuel Coil of nore than 70 C, 11
are exemplary for clearly understanding objects, features and

other advantages of the present invention and are intended to

provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the
invention. In the drawings:

[0032] FIG. 1 is a schematic configuration view
illustrating a process of refining opportunity crude in a

conventional o0il refinery apparatus;

10



OPP- ZZ- 2009- 0008-US for exanple, 3 to 4% of
conponents with | ow boiling points of 1less than 70C
such as butane, pentane, cyclopentane, N8R4 petA{E)08-US
di met hyl but ane, di net hyl pent ane, nornal hexane, etc.
[ 0040] The opportunity crude may include

[003p) eseDGat i VB sidts 4forsexamptss catehtigehd ©idle, view
magnesi um chl ori de, etc.) deconposed at a high

111ud EFREIRLUrEnt G 80Rtate  AYHN OSdY OF i 16g aChSho CAUSI Y  crude

severe corrosion of an apparatus. The opportunity

ude y..also _have |arge acid fraction (often
accof%ﬁ?%a?%dt%ﬁ 3§$ﬁe%ﬁchn§§n h%ﬂthenic aci ds, possibly
causing corrosion of the reboiler in the distillation
[°Q§#hnngl?%041]a@@péuﬁrﬁoﬁﬁﬁpéﬁ EROVEHS0 ITAUHASE Y URsts by
is about 38 C and the opportunity crude may be pl aced
TAN; jgndhe storage tank 110 at about 50C, at which
tenperature the opportunity crude has a viscosity of
[o@®ut RBOcPs [iQ042] £The \Wnsaesiiyiwdtideioppar Prddass for
crude is lower than that of the bunker fuel Coil at
refiiAS"BEHEL IR BPOUELEBE 5 cPBYEIRE Rl HAWEY AL oW N8 drPrion .
a content of acid fraction, thé opportunity crude nay
becone a hard solid, |ike chocolate, at room
tenperature. Accordingly, a pipeline for feeding the
opportunity crude fromthe storage tank 110 to the
vacuum pEéﬁIF—'EQf DESCRIPTION) OF Y EAYVENTION, i | er
140 equi pped with a steamjacket or a steamtracing
[0GRA] cefierepreleat, t hethepp@uxpdses cr ulrfaomeristics and
hardening in the pipeline. 12
other beneficial features of the present invention will

become apparent from the following detailed description with
reference to exemplary embodiments, taken in conjunction with
the accompanying drawings.

[0037] FIG. 2 is a schematic configuration view
illustrating an apparatus for refining opportunity crude
according to the present invention.

[0038] As shown in FIG. 2, the refinery apparatus of the
present invention comprises an opportunity crude storage tank
110, a heat exchanger 120, a wvacuum distillation column 130,
a reboiler 140, a chiller 150 and a storage part 160.

[0039] The opportunity crude storage tank 110 stores the
opportunity crude wherein the opportunity crude may include
various compornents required to be removed in order to satisfy

a standard flash point for bunker fuel C-o0il of more than 70T,

11



OPP- ZZ- 2009- 0008-US [0043] Briefly, the heat
exchanger 120 for exchangi ng heat between a product
and a raw material to recover heat as weP¥P-%& 4H{e7-0008-US
reboil er 140 supplying a heat source to the
distillation colum are installed between the storage
for é&Rampld]l03and uReo¥raedumpoticsitsl hatdhon GOl k3P points of
[0044] The followi ng Table 1 shows a relationship
be n e i hin oi P) ield (9%
1essvolt:}ll}lgrfgl) g}Or@i n*g%?lézlgl en és? c%%{:élzgéd %%%tt)éél%dppocré%%?q(%/ntane’
crude and Tabl e j ndi cates,..represent ative physi cal
metng SR e BT EREy LbEhsR Eun i P YIE St tRs] PR exane,
TBP(C) Less 5 to 75 to 155 to 235 to 350 to Modre than
€CLC.than 5 C 751C 1551C 235 C 350 C 3601C 3601C Yield
0.05 1.24 2.43 4.51 14.10 25.42 75.25 (vol% [0046]
[0040)i ethof dppverentitgharactder | shiycsintehede oppeptensritative
crude has very small distributions for gasoline and

salt&er g&ane ReiipleNs asleconpar gd1beigenerabgeésdenoidhloride,
Table 1 showed results of the TBP test carried out

: ) I h el . I .
oy PeBnpkBe 878,558 YRS Sty hERE0 UD Vddhdkace
hvd S@g@ific Sul fur Pour, Salt, TAN, Viscosit %roperties c

YArgEieIiS EontentIPSiRE, FrE KRRy Ot 181can grparatus.

CST/ 501C , .
The opportunity crude may also have large acid fraction

(often indicated by TAN) such as naphthenic acids, possibly
causing corrosion of the reboiler in the distillation column.

[0041] 2 pour point of the opportunity crude is about 38T
and the opportunity crude may be placed in the storage tank
110 at about 50C, at which temperature the opportunity crude
has a viscosity of about 250cP.

[0042] The wviscosity of the opportunity crude 1is lower
than that of the bunker fuel C-o0il at a temperature above the
pour point. However, owing to a content of acid fraction,
the opportunity crude may become a hard solid, like chocolate,
at room temperature. Accordingly, a pipeline for feeding the
opportunity crude from the storage tank 110 to the wvacuum
distillation column 130 may have a reboiler 140 equipped with
a steam jacket or a steam tracing device to prevent the

opportunity crude from hardening in the pipeline.
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data 0.909 0.1 38.3 2.8 4.5 450 13
OPP-zz-2009- 0008-US [0048] The vacuumdistillation
col umm 130 receives the opportunity crudFFecb1eY14P8-US
reboiler 140 while being heated to a certain
tenperature, then, renoves 3 to 4% of low boiling
[opBNt #rbetipn end peadueeshbhgehunker faielexeiRidging heat
having a flash point of nore than 70 C. [0049] That
betwbén &hgr¥agutMadisstd I1Af 'rﬁ’é‘t&?iéz'ﬂntég’geb%ves}p%re%tte%s well
under vVacuum wi thout using a desalting device so as
refl preve tin corr sion of an oi
|nergﬁuﬂﬁbam2¥%§ TP ¥§n§ro§h0| %F?hesgﬂﬁ§8r F&elthe
C-oil, having a flash point of nore than 70C. [0050]
distiphkatlenfodbar | 258 dRstaildme 18etwgsRuRE b Prﬁge tank
ingredients at a top part while producing 96 to 97% of
110 gnddure svaguwm hditstod bationhecbafn 1H0order to save
energy and mnimze heat deconposition, the vacuum
[oous] i |Tied | o891 16RLHEN TeDleper atleswsinderQpldidship between
processing conditions for heat exchange between the

true grBQyﬁn@ndpbmﬁtw ydepai | 404 ougheq 4 he (heat,

, Wherein the tenperature of” the produc

as
re

g £
btained ©

ingr Qe oA B BB s OE 6o A Wanaha CPREprBCToPRe 2

the storage part 160 and to easily load the product to
1nd1%9%§ﬁp Prr¥emReFakivek. PbysiFatabl PrIPSKEEHESr es@ift s the

of an overhead cut (O Hcut) test for a distillation
oppoxipiniy urdede vacuum (operating at a

[0045] TABLE 1
TBP(C) Less 5 to 75 to | 155 to | 235 to 350 to | More than
than 5T 75T 155C 2357 150T 3607TC 3607T
Yield 0.05 1.24 2.43 4.51 14.10 25.42 75.25
(vol%)
[0046] In view of inherent characteristics, the

opportunity crude has very small distributions for gasoline

and kerosene portions as compared to general crude oil.
Table 1 showed results of the TBP test carried out using a

15-tray glass type distillation column with a reflux ratio of

5:1.
[0047] TABLE 2
Physical Specific Sulfur Pour Salt, TAN, Viscosit
properties gravity, content | point, pth mgKOH/g v,
15T ;% T cST/507C
data 0.909 0.1 38.3 2.8 4.5 450
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tenperature of |less than 150 C for corrosion
prevention) in order to determ ne satisfaction of
flash points. Using a 14 OPP-ZZ-2009- 0GtRE13%-2009-0008-US
theoretical 15-tray glass type distillation colum, a
batch node test was carried out under non-ref | ux

[0 di tTins wadhunt esilstes 10keriesf abeushown3Dn Jdebbtvés the
Briefly, Table 3 shows relations between 0/H cut

oppor @it ft c]xﬁ% arf%o‘fl @%mo()‘tﬂ%s re£3995é1: T%E7v?1'111e being

Pressure, - -0.6 -
heateK /tgorrﬂ% g@e %#Stggge%giu%gi 17:%21811 %%‘ghog%%o?a 9’5% low

Btmflash - - - 68 72 76 - - point, C [0053] Table

bOlllfP%h@\%nrtes@?@%t%‘PnaﬁI@ Hp69fiut3é’§t the bunfesiifrafi Groil

col umm under vacuum (operating at a tenperature of
haviness fhesh 130G osf aosrestisan pf@ention) in order to
determ ne sati sfaction of flash points. Using a

[od4dmEor ethigal igl5- oy ghassnd Yaesdislbkhahi 0BoTOMNMIIA is
batch node test was carried out under non-ref | ux

opera?@éw 1hQ8s e«aeu{lﬁswlttﬁohf&ermng af eqshQYR; b Og a@%%eél-so as
riefly, Table 4 shows relations between
ABLE 4

to re?‘iﬁé %tlllg%lqgngréxlrgggiﬁgl r(‘:toSJ’:'r QL%%A']ofT an oil refinery

apparatus, thereby producing the bunker fuel C-o0il having a
flash point of more than 70TC.

[0050] The vacuum distillation column 130 exhausts boiling
ingredients at a top part while producing 96 to 97% of
products at a bottom part thereof. In order to save enerqgy
and minimize heat decomposition, the wvacuum distillation
column is operated under optimal processing conditions for
heat exchange between the product and the crude oil through
the heat exchanger 120, wherein the temperature of the
product obtained after heat exchange by the heat exchanger
120 is maintained at 60 to 70C so as to manage the product in
the storage part 160 and to easily load the product to a ship
or tanker truck.

[0051]1 Table 3 shows results of an overhead cut (O/H cut)
test for a distillation column under wvacuum (operating at a
temperature of less than 150C £for corrosion prevention) in

order to determine satisfaction of flash points. Using a

14



Pressure, 0 -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8

Kg/ cn2g Pressure, 0 -76 -152 -228 -304 380 42&{ 5

608 mmHg O/H - - - 0.6 0.9 1.3 1.7 2. H% 09-f4008-US

Btmflash - - - - - - 57 70 77 point, C [0055] The

chiller 150 condenses the |low boiling point fraction
theosepiofal edst eyt el asacutppdi stiiddiatlizan ceol awhird30 al¥Patch

OPP- ZZ- 2009- 0008-US then liquefies the sane by a

mode V‘i‘:%'é"&m RHEP (419t SDOWRL: SRS o -PdHIMZ ec@n&ﬁ@ﬁ@hé Y and
of the vacuum punp while stably operatlng t he

I I
resufl 1APLLE B 086RE OCTEIG® PRAVE ] 4 Mhows
punp to Ilquef% the | ow boiling

plnt fractlon thus
rela%w des BHRSH r @M cF Rl laat:%a@tt%ﬁ&ﬁ g fddaiy -

whil e stably operating the distillation process
[OﬂﬁﬂieﬁTﬁELEll may be p033|ble to eI|n1nate t he

ne-ahl PaY Inrn opr

Fal

)

oH t om o
T /ﬁcmg’ 0 rden‘+v_dl'§ {6° f% ofo I?ow Bof | T’na %c ? ?r af:tl. op 28
T 1 Uty A II [} 1 Ul ! [v
Pr %gl dft*e_EQCJunﬁglpf]FFatlgH4pgo %%r 1%%% d%%?]_608
Fe—3-shoysresut{s; of PpErati g @ z'ljgeu-a_,'l_iz(,ci Z ~
G;E-@ra) pil gt distillat{on colum under Jacuum| Tabl ¢
Btmoflash | - - - 58 68 72 76 - =
point, T

[0053] Table 4 gshows results of an O/H cut test for a
distillation column under vacuum {operating at a temperature
of less than 130C for corrosion prevention) in order to
determine satisfaction of flash points. Using a theoretical
15-tray glass type distillation column, a batch mode test was
carried out under non-reflux conditions and results thereof
are gshown in Table 4. Briefly, Table 4 shows relations
between O/H cut rates at 130C and flash points.

[0054] TABLE 4

Pressure, 0 -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8
Kg/cm’g
Pregsure, 0 -76 -152 -228 -304 -380 ~456 -532 -608
mmHg
0/H - - - 0.6 0.9 1.3 1.7 2.4 3.3
cut, %
Btm flash - - - - - - 57 70 77
point, T

[0055] The chiller 150 condenses the low boiling point

fraction separated from the wvacuum distillation column 130

15



indicates results of a continuous node operation while
Tables 3 and 4 show results of batch node operations.

A condenser conprises a chiller using #8F % 44P9-0008-US
order to condense the |ower boiling fraction by

non-ref |ux operation. [0058] TABLE 5 unit 1 2 3 45 6

then 718qgA¥El esa@te iatbY ENMMGcuum pump fnot- shewAd) so as
453 455 450 455 450 458 455 453. pressure 25 Bottom

to ure@%z"?“sel aé%%%‘i%s%%g %ﬁ@ 165 ?ﬁlﬁﬂp%ﬂ1@5 stably

5> 55 5 eed tenper at

15 15 15 15 15 15 15 15 16
operdppng Al S ebhBIUSLoF REPEEREent O H out oo H 485
480 480 485 480 490 480 485 483. content r 13 0/ H ppm
[0056k1 Moxg partjicuiaxrilv«q] ifhkBe kdiiller 150 is mounted

on a front end of a vacuum pump to liquefy the low boiling
point fraction, thus considerably reducing a capacity of the
vacuum pump while stably operating the distillation process.
Therefore, it may be possible to eliminate the conventional
problem in that a large scale vacuum pump to remove 3 to 4%
of low Dboiling point fraction is required to satisfy the
flash point of more than 70C using the vacuum distillation
columm 130.

[0057] Table 5 shows results of operating a theoretical
10-tray pilot distillation column under wvacuum. Table 5
indicates results of a continuous mode operation while Tables
3 and 4 show results of batch mode operations. & condenser
comprises a chiller using dry ice in order to condense the
lower boiling fraction by non-reflux operation.

[0058] TABLE 5

unit 1 2 3 4 5 6 7 8 Aver
age
Operatin | mmHg - - - - - - - - -
g 450 453 455 450 455 450 458 455 453.
pressure 25
Bettom T 150 148 147 151 147 150 146 147 148.
temperat 25
ure
Fuel T 55 55 55 55 55 55 55 55 55
feed
temperat
ure
Fuel 1/Hr 15 i5 15 15 i5 15 15 15 15

16



BtmC 75 72 72 75 72 76 72 75 73.6 Flash 3 poi nt Btm
pour C 40. 40. 40. 40. 40. 41. 40. 40. 40.4 pojnt 2 3
3531331 BtmcSt, 450 450 450 450 UHy Uy 0008-US

450 450 viscosit 501CY BtmTAN ptb 4.5 4.5 4.5 4.5

45 4.5 4.5 4. 5 4 510059 Fable5—shews—+esul{s—otra
Cfﬂ%i}t arriedjout by taking eight|[(8) $anpleés at |3 hour

ek daY pl . of ar + ko Aaharat il o g oA o d b o &t b (|

I EIC GV | fe) C, U I U[JC U Tl 1 Umo.: 49% Pl 11 |4cg.-$u, 483.
ggﬁgénspl%cgﬂo H 8ol 1S 1 n8§° pﬁgﬁt mat grial $ (1e$s than,;

S 5 157 at—Lessthan ;¢ through—gryy ASpC o gy
R =Tol M N -Todi 8 the cohdenséd naferials. [ 0060] | The (:h|<I | er )

8
[
InG, USYS @y [T65 {0750NUsHSE GEE| 58D abelt FOW 75 | 73 .6
PRk NG point fragtion|{fromthe yacuum distillation| 3
&l | 140 and di $charges the comdensed oill haying a
BthOBEEOIN T TR0 poiont | 400610 . Theast orage | part [ 140 | 40. | 40.4
p&eRl ves and|stores 2 he i stid | ed bunker fud Cal 1
fetam t hecargclurnodil S43d 1| ad50om 45x0lf ey 13050 e Vessoa| 450
vigeusitpoi s cenhancing oifl from ougside and blends the
styor ed [bunker fuel C-oifl wigh the pouf point
BigniTanciingtbi | 4. prepaiet-® l|lowivil sedsitdy- Sl ternatése| 4.5
to the bunker fuel Coil. [0062] In this regard, the
pour point enhancing oil is added to the bunker fue

C-oil in order to satisfy inherent )
[0059] Table 5 shows results of a test carried out by

taking eight (8) samples at 3 hour intervals after the
operating process is stabilized, condensing O/H low boiling
point materials (less than 5C, 5 to 75C) at less than 5T
through dry ice, and collecting the condensed materials.

[0060] The chiller 150 uses dry ice to condense the
separated low boiling point fraction £from the vacuum
distillation column 140 and discharges the condensed oil
having a low boiling point.

[0061] The storage part 160 receives and stores the
distilled bunker fuel C-0il from the wvacuum distillation
column 130, receives a pour point enhancing oil from outside,
and blends the stored bunker fuel C-o0il with the pour point
enhancing oil to prepare a low vigcosity alternative to the
bunker fuel C-o0il.

[0062] In this regard, the pour polnt enhancing oil is

added to the bunker fuel C-o0il in order to satisfy inherent

17



17 OPP-ZZ-2009-0008-US flash point of a product,

since sone consuners denmand easy handling and/ar
nmanagenent of the product at room tenpef&Egré 2009-0008-US
Therefore, the pour point enhancing oil as an oi

conposite wth a high boiling point and a relatively

flasH OMbYhECQE ty pRbduke efdBedd vebieUstthdumdiisod@stahdie casy
alternative oil. [0063] FIGS. 3 and 4 are graphs

il ' f.eC 0S| S LRa
handl e St St G0 e SPRRTPY 0L ECHY, S0P chiPgrature.
disclosed in Critical_ Review of Naphthenic aci .
Ther?iﬁ?%mi%“e ?Bgﬁeﬁxﬁ6¢ﬁﬁ%ﬁ?n%%ﬁgnggrﬁﬁnﬁ%s?l?ngmeOSlte
(12873 Capricorn Drive Stafford, Texas, USA), it can
with b Bégh PRALie6r PedNEn anchis e Bt TYRI¥MoLSWNEE SEEEREY MaY
at a tenperature of less than 150C. [0065] Table 6
be e&hovisivalsulisedfta pesiuaporha ai texnatiwbtained by
addi ng the pour point enhancing oil to a product from

[odd¥ oppaid Unit Yarfd ude H2&f | eayhs[ Q066]s tHABLRL Besules of
98 95 93 90 88 G| conposite, %2 5 7 10 12 Econoni ca

i i Pour int, C39.1 36.4 33.5 30.5 26.5
corrcf%]oo&]m.ﬁﬁg Qe d Tiﬁj\?

shown in Table 6, the pour point of the

o0L AT GHSEHIS.PT UG s sbqul, 40C Mg S o paca
discloofse}é(l)c)inangrg.ir:]ja_lfzai)f Review of Naphthenic acid corrosion
(paper No. 380), SET Laboratories, Inc. (12873 Capricorn
Drive Stafford, Texas, USA), it can be seen that corrosion
caused by TAN does not occur at a temperature of less than
150TC.

[0065] Table 6 shows results of a test upon a mixture
obtained by adding the pour point enhancing oil te a product

from the opportunity crude refinery.

[0066] TABLE 6

Btm, % 98 95 93 90 88
0il composite, % 2 5 7 10 12 Econcmical oil
mixture

Pour point, T 39.1 | 36.4 | 33.5 | 30.5 | 26.5

[0067] As shown in Table 6, the pour point of the
opportunity crude product was about 40C, which ig higher than
that of B-heavy oil (Bunker-B, pour point of 10T) and that of
C-heavy o0il (Bunker-C, pour point of 30T or more). In order

to impart the opportunity crude product with fluidity at room
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C heavy oil (Bunker-C, pour point of 30C or nore). In
order to inpart the opportunity crude product W t h
fluidity at room 18 OPP-ZZ-2009- 0008- USPPrésperPuP8v8-Us
which in turn enabl es easy use thereof, a | ow

viscosity oil conposite was added to the product and

tempéﬂ'éﬁ:uﬁ X{vHi enWeish t eskad. eddiored heakestugesighbgeoift, VWAS low
found that adding 10 to 12% of oil conposite to the

v1scc%1%q}’c'bl omsglgﬁ(???‘ge %\%@ngl‘a%h ofd rapd Ufyfod{lQQESSAnd the

ow chart | ustrati ng a process for

LT ANE PPOELU LY SEUE BEcRt 0100, (0L rouna cna

opportunity crude refining process of the present
addll’lghvje%tF@nlgﬁcplﬁdﬁlpl%?wlt% tQppee t BRPEYCEr BgadpRes an
an opportunity crude storage tank S100. [0070] Here,
econanines e anffoneinttsawdll ch are required to be renpoved in
order to satisfy a standard flash point for bunker

[odesl Gmi! of Jmkes t harkidh Cchhot eXaANP@atioe a process
conponents wth low boiling points of |Iess than 70C

b <REthy| paat N
for §QEP€1€1§9b‘ﬁ&l%n%p%cgfan%r?ﬂ%ﬁeEi‘ﬁth% A t{}y PRA! Masent

utane xane, and so fort are
|ncluded in an anount of 3 to 4%in the opportunity
inventipfh: [0071] In other words, the opportunity crude
may include representative salts (for exanple,
[00&ALki AR cAPOWR AN Friggndbi upRehPBPPEBUnSEY, Frude refining
deconposed at a high tenperature to generate
procdualr ocfil othe agrdsaausi nyraeviere cbnebsfies oplaging the

opportunity crude in an opportunity crude storage tank S100.

[0070] Here, some components which are reguired to be
removed in order to satisfy a standard flash point for bunker
" fuel C-o0il of more than 70C, for example, some components
with low boiling points of less than 70T such as butane,
pentane, cyclopentane, methylpentane, dimethylbutane, normal
hexane, and so forth, are included in an amount of 3 to 4% in
the opportunity crude.

[0071] In other words, the opportunity crude may include
representative salts (for example, calcium chloride,
maé;nesium chloride, etc.) decomposed at a high temperature to
generate hydrochloric acid, causing severe corrosion of an
apparatus. The opportunity crude may also have large acid
fraction (TaN} such as naphtheni_c acids, possibly causing

corrosion of the reboiler provided in the distillation column.
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apparatus. The opportunity crude nmay al so have | arge
acid fraction (TAN) such as naphthenic acid

S

possi bly causing corrosion of the reboﬂaﬁfﬁﬁﬁ%ﬂ9%59008"Us
in the distillation colum. 19 OPP-ZZ-2009-0008-US

[0072] A pour point of the opportunity crude is about

(038G and hber opeeht UBiEt ¥her Weeoraynhe yplaestd ik tdiout 38T
storage tank at about 50C, at which tenperature the

and Fg%g%%ﬁ@%%ﬁnﬁkﬁd%ﬂﬁﬁé ﬁh%gﬁ%oﬂﬂdééﬁ f@oéﬁezég%gﬁge tank

e viscosity of t opportunity crude is |ower
t han of the, bunker fuel C-oil at at erature
at a%%%%eggz%' Pou¥ b%?n??mPﬁﬁE%EF? E&Fnﬁpp8r§ﬁgﬁﬁ¥eﬁfqﬁe has
~acid fraction, the opportunity crude may becone a
a vigeesfisol oH, alPekle ¢heEDt ate, at room tenperature.
[0074] A pipeline for feeding the opportunity crude
[0673n The sticraagd thankft othde opgomimrditst | cratieonis lower
colum may have a steamjacket or a steamtracing

than deNd€eof OthBeBtihRert Facloppohluait i detfertze @ ddesioved the
tenperature, so as to prevent the opportunity crude

pourgpgﬁhgardEﬁéﬂQV%P,t%%i&prhgnﬁ 2R erdi0045] 2 Ehe VEaE& on,

stilTation colum exhausts boiling ingredients at a

to art. while produci 96 tqQ 97%.of rodyct,s. a
the gboBRBLIY eRaReoray) Rospaer & SAEH eodleh o 115, Fndtolate,
m ni m ze heat deconposition, the vacuumdistillation
at reYhurfPIrdpe¥at ed under optimal processing conditions
for heat exchange between the product and the crude
[0G74] t hhopdbeltiine heat Ereflangerth®l3gpportunity crude from

the storage tank to the vacuum distillation column may have a
steam Jjacket or a steam tracing device for heating the
opportunity crude to a desired temperature, so as to prevent
the opportunity crude from hardening in the pipeline S120.

[0075] The vacuum distillation c¢olumn exhausts boiling
ingredients at a top part while producing 96 to 97% of
products at a bottom part thereof. In order to save energy
and minimize heat decomposition, the wvacuum distillation
column is operated under optimal processing conditions for
heat exchange between the product and the crude oil through
the heat exchanger S130.

[0076] In thié case, the temperature of the product
obtained after heat exchange by the heat exchanger is

maintained at 60 to 70C so as to manage the product in the
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[0076] In this case, the tenperature of the product

obt ai ned after heat exchange by the heat exchan er

mai ntai ned at 60 to 70C so as to nanage éﬂU%% G4p8-Us

the 20 OPP-ZZ-2009-0008-US storage part and to

easily load the product to a ship or a tanker truck.
stordHO7PhrNexind acdheawyidi/] 1ard orhdupkedutueltoC-®i khip or a

alternative is produced fromthe opportunity crude
tankéfOE@Q kn the storage tank while renmoving about 3 to

4% of low boiling fraction contained in the

d d 40, [.007 Th th
tOPEEF LRy 61 a0t | DAL & SOH et o b7 chl(%PIean T-oil

under vacuum and condensation using a vacuum punp
alteﬁ?%ﬁh%% F6w9&9QWQ%§;ﬁﬁ9ﬁ ?%%d%ﬁ@%ﬁtBPFt%lQGUdﬁoﬁﬁgFed in
The heavy oil and/or bunker fuel Coil alternative
the sboaagedtan#iewhideuumncistora 816D, t0880pLl Aow boiling
addi tion, a pour pint enhancing oil is added to the

fracPiedueedrheasy ohl rasdopbobinkertf delude @idder vacuum S140.
alternative to finally produce a | ow boiling point

(oG8 £ nahiye ﬁebl’h.wrb?g.Y§£gcpgln§lgpa0£9&§l]ls-”§1b ected

appar at us and process for reflnlng opportunity cru

n 0_the present ntion.has the fall
co cfERTHhaninadri darBhR 568, FOReraL iR Her igud civeh pumo
for preventing corrosion caused by TAN nor desalting
to pyediee 1ewrkehiied potnbperatengedactt stibPation
colum for the opportunity crude, wherein the
[{0079] The heavy o0il and/or bunker fuel C-0il altermative

obtained under vacuum is stored S160.

[0080] In addition, & pour pint enhancing oil is added to
the produced heavy c©il and/or bunker fuel C-0il alternative
to finally produce a low boiling peoint alternative to bunker
fuel C-o0il $8170.

[0081] The apparatus and process for refining opportunity
crude according to the present invention has the following
functional effects:

[0082] First; neither additives for preventing corrosion
caused by TAN nor desalting device is required for operating
a distillation column for the opportunity crude, wherein the
opportunity crude is refined while preventing corrosion of an
apparatus for refining the opportunity crude so as to produce

a heavy o0il (bunker fuel C-0il) alternative fuel having a
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opportunity crude is refined while preventing

corrosion of an apparatus for refining the

opportunity crude so as to produce a hé&RE%412002-0008-US
(bunker fuel Coil) alternative fuel having a 21

OPP- ZZ- 2009- 0008-US flash point of nore than 70C,

£ lasltl fk%f:%’ SHDRGYE NEhaR BEONONMHH eby IR L SSeonomical
0083] Second, a chiller is nounted on a front end of

£3 Hympunp to liquefy 3 to 4% of [ow boiling
i %a§ mﬁlch Is required to be renoved by vacuum

at L on s as tq .satisfy a desired fl as oi nt
IO*ﬁﬁ b%eﬁ% 5 B Y oo Lo i end. of a
stably operating the dlstlllatlon process, _and

VacUWaxPWAP| yOr bEEVEEVNg EPf &t Ofe lighedildmes frasihigne which
opportunity crude. [0084] Third, 96 to 97% of

is rmexsuirtadhg gor otbact resowvbflailmed vaatuuan bobeomtpant sb tde to
distillation colum during the refinery process. In

satiOfgelr WesSavd eNeily withtl) NtREZEbPeAinideeINpos tdhcity
the product is heat exchanged with the crude oil and

of tﬂgeﬁégﬂﬁﬁrﬁhﬂbe gEaE?%é%&Bg%%% Q%%p%ﬂéﬁffi at18a! process,

exchanging I's fainta C so as to manag

and (i Pallc FBCOCEAR oF HERHEGT e r dEIRY TH oy -fﬁ‘@om the

energéyand consi derably reducing a size of heat
OPPOBBHRERY sEBPI§- i nstal | ati on which in turn decreases

i nvestment costs. [0085] Fourth, since sonme consuners

[ommmhndTth@,haﬁdhkng97%ndﬁonmmaﬂ&@enpnprodutheisrmmmained

at room tenperature, a pour
at a bottom part of the disgtillation column during the
refinery process. In order to save energy and minimize heat
decompogsition, the product is heat exchanged with the crude
0oil and the temperature of the product obtained after heat
exchanging is maintained at 60 to 70T so as to manage the
product in the storage tank and to easily load the product to
a ship or tanker truck, thus saving energy and considerably
reducing a size of heat source supply installation which in
turn decreases investment costs.

[0085] Fourth, since some consumers demand easy handling
and/or management of the product at room temperature, a pour
point enhancing o0il as an 0il composite with a high boiling
point and a relatively low viscosity may be effectively added

to the product in order to satisfy inherent flash point of

the product and to improve the pour point of the product,
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poi nt enhancing oil as an oil conposite with a high
boiling point and a relatively |ow viscosit be
effectively added to the product in ordEﬁPTQ%{gﬁh%ﬁ%Pog_US
i nherent flash point of the product and to inprove
t he pour point of the product, 22 OPP-ZZ-2009-0008-US

therdier ebyci&gs Bagi NgrphostictsSldes @andl ensudiigy economical
econonmical nerits thereof through diversification of

meri€X $HALIET KRLSughOradher S oQUGL: o 0886] eﬂé@?ﬂ%h markets
technical constructions and other features of the

for r esent 1\ilnventi on have been described, it will be

© tgrﬂ)%a?]é?]? ¢% those skilled in the art that the pr esent
invention is not limted to the exenplary enbodi nents

[008R1 oRLbhpaelyi ReCHrhGRhgSoREEERFBEANELEPE Mt Srfeatures

cover substitutions, variations and/or nodifications

of dheer pobsenit hiouterepen t hagef rbeethalasupcdoad, t id will be
invention defined in the appended clains. 23 WHAT IS

appafdft VEEDS | Shdse Aslaipeddt Usn f othe efdsd ngcleppordhmi tpresent
crude, conprising: an opportunity crude storage tank;

invert BoY GUUML L sty Atd PN 60! A WD 1:85L1T ¥BBolM8ents and
stored opportunity crude fromthe Storage tank, then,

cccolFRRYERy ) SRR 19 AUREET LB ATICE yao

having a flash point of nore_than 70'C,_a storage part
subsEbtiet@R¥e t HEDFYERAER bk O uelmif 1CFIRRT he thereot
vacuumdi stillation colum;
without departing from the scope of the invention defined in

cover

the appended claims.
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10 a reboiler for heating the opportunity crude

flowng fromthe storage tank to the vacuum

distillation colum to a certain tenperature; a

chiller for rapidly chilling the | ow boiling point

fraction exhausted fromthe vacuum distillation

columm to produce a | ow boiling point condensed oil

and a heat exchanger placed between the opportunity

crude storage tank and the vacuum 15 distillation

colum to exchange heat between a product and a raw
WHATAECTI.AIMED I8S to recover the heat. 2. The apparatus

according to claim1, wherein the | ow boiling point

fraction is exhausted at a top part of the vacuum

di st} fiih A UL Eo -0i | having

t%é Ag%ﬁ%hggﬁﬁgglnt of 3%9% t han 76);l |§£uischarged

f aroppperthott ondpHeragotankhe vacuum distillati on col um.

3a VEQ&IH? & lgﬁcyn Cgl?l%]?lr \gvhﬁg 1138%]%361#1@1 &Orezl qu&)Eﬁﬁrfig{ crude from the

i ng a vac or e | ow

storagb cDarikL ﬂgn,pmmtves:m ltdebemhdg @bint @ect&malrmldr Vacuuimewmﬂfi producing bunker

25 4. The appar at ccording to clajm1, wherein a
fuel Criyil #s adesrosenchavingd ﬁf@fﬁ@mm PEMREFfBN Y%bt he storage part

t [ i il
T% B a% an ﬁ)slleg%i’gg ?ﬁda gl%guc%g EP.\tn ?@F\%&elyzllomcﬂ'% vaculﬁn distillation
colum@f or age part stores the bunker fuel C oil at 60 to
70C. ar at us, acc in to cl.aim1, wherejn
{ heFbo e i Eice AR SPBH BT PEmediur Stcapras BREAL (e vacuum
dlsulléthﬁ c@ﬁﬁﬁftblémeftaﬁn%dq@é@atafe 110 to 1501C under vacuum 5
par at us accordln to claiml1, whereint

va@hulm &1r§ﬁ1inrilyathﬂbﬁg e lmhb%mg OpE gqagéoq ?fihguﬁ%{:{ gxﬁm the vacuum
dlStlll%RQL%ORﬁTgPt % ﬁu‘c@h’%b(ﬁﬁggg&ﬂt InQEHLER ofi N gbunker fuel

e apparatus according to claim1, wherein
aa egtedsichengeo plabet bblngem e ompmunumlcwle torage tdnkcmdt the vacuum

dlstlll%g)ﬁr%gxélan & n?)ﬁ}l%{lgg % gt n}’-\’e%'g%&%] e? p%tfhllct f‘BE‘ a ra g@?ﬁg{@ as&as to recover the
heat. device to prevent the opportunity crude fron1harden|ng

in the pipeline. 9. A process for refining opportunity
crude, conprising: receiving the opportunity crude

f pOMrRe SHALAUE baMingdne EISHPMI Nehceih Qe RO bAANP Yol fraction is

exhausted at a top part of the vacuum distillation column and the bunker fuel C-oil having the

flash point of more than 70 C is discharged from a bottom part of the vacuum distillation column.

3. The apparatus according to claim 1, further comprising a vacuum pump for discharging

the low boiling point condensed oil generated in the chiller.

4. The apparatus according to claim 1, wherein a pour point enhancing oil is added to the

storage part to produce a low boiling point bunker fuel C-oil.

5. The apparatus according to claim 1, wherein the storage part stores the bunker fuel C-

oil at 60 to 70TC.
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fracti on under vacuum whil e produci ng bunker fuel
C-oil having a flash point of nore than 15 70C,
chilling the |l ow boiling point fraction to produce a
| ow boiling point condensed oil; storing the bunker
fuel Coil having the flash point of nore than 70" C
and m xi ng the bunker fuel Coil having the flash
poi nt of nore than 70C with a pour point enhancing
oil so as to produce a |ow viscosity bunker fuel
Coil. 20 10. The process according to claim?9,
wherein the chilling is performed using dry ice to

ool ke apaiteins dPFIIPE 0 SRR o WHERE) kSR bR FRiiion column i

operatE ARG g og#)(g o el de iﬁ) N80 CendRH kRt uel CGoil in

an anount o0 12%

7. The apparatus according to claim 1, wherein the vacuum distillation column is

operated in a batch mode or a continuous mode to produce the bunker fuel C-oil.

8. The apparatus according to claim 1, wherein a pipeline for feeding the opportunity
crude from the storage tank to the vacuum distillation column is equipped with a steam jacket or

a steam tracing device to prevent the opportunity crude from hardening in the pipeline.

9. A process for refining opportunity crude, comprising:

receiving the opportunity crude from a storage tank and removing a low boiling point
fraction under vacuum while producing bunker fuel C-oil having a flash point of more than
70°C;

chilling the low boiling point fraction to produce a low boiling point condensed oil;

storing the bunker fuel C-oil having the flash point of more than 70C; and

mixing the bunker fuel C-oil having the flash point of more than 70°C with a pour point

enhancing oil so as to produce a low viscosity bunker fuel C-oil.

10. The process according to claim 9, wherein the chiiling is performed using dry ice to

condense the low boiling point fraction.

11. The process according to claim 9, wherein a pour point enhancing oil is added to the

bunker fuel C-0il in an amount of 10 to 12%.
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