TREATMENT OF | NTERFACE RAG PRODUCED DURI NG BDEAVY CRUDE O L PROCESSI NG
BACKGROUND OF THE I NVENTION This invention relates to systens and net hods
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diluent to increase the API gravity to about 15 to 17 APL. Once the API is above 12 API,

conventional oilfield equipment can be utilized. This equipment routinely consists of a free water

15  knockout or FWKO, a 2-phase or 3-phase gravity separator, a mechanical or electrostatic oil
dehydrator (treater) and, in some cases, an electrostatic desalter. Once the dilbit has been
dehydrated and desalted to an acceptable level, the dilbit can be sold to a refinery.

The quality of 15 API dilbit is very poor. These blends typically contain high levels of
solids from the subterranean formation and large quantities of asphaltenes formed by the

20  additional diluents. The solids and asphaltenes permit the formation of a mixture of dilbit, water,
solids and asphaltenes, which routinely accumulate at the oil/water interface inside of separation,
dehydration and desalting equipment. This mixture is commonly referred to as “rag.” If the
volume of rag cannot be controlled by the addition of heat, chemicals or electrostatics, then it
must be drained from the equipment and processed by an external process.

25 The volume of rag produced can range from a small volume to several percent of the
production stream. Typically, the rag produced is about 1 to 3% of the volume of the produced
oil. For example, a Canadian producer might handle 50,000 bpd of bitumen and produce about
500 bpd (barrels per day) of rag.

Additional or external processing of the rag may involve collecting the rag in a large tank

30 to permit separation by gravity. Tank processing, however, requires large volumes of rag and can
take days to effectively dehydrate the rag. Handling waste oil volumes in large tanks, therefore,
can be expensive and time consuming. Alternatively, the rag may be processed in a flash treater
that heats the rag to a temperature above 250°F and then flashes it to remove the water. Flash

treaters, such as those used on Canadian dilbit, leave all the solids, asphaltenes and production



dehydration and desalting equipnment. This mxture is commonly referred to
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treater drocycl one cl uste produce a saleable oil. Figure 2
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are nu nbe{re% er, tse vga er Ibgow the oil/water interface may be recycled within the treater. The water level
15  may also be monitored. The solid-laden water is then extracted from the treater and passed to one
or more hydrocyclones. The underflow and overflow of the hydrocyclone (or the hydrocyclone
cluster) is collected.
A better understanding of the method for treating interface rag will be obtained from the
following detailed description of the preferred embodiments taken in conjunction with the

20  drawings and the attached claims.



10 Method/treatment process 54 Lower portion of vessel 50 20 Upstreamrag
sources/flows 56 Rag inlet 22 Free water knockout rag stream 58 El ectrodes
24 Separ awororeagéatrream 60 O | flow within vessel 50 26PTrAste@w/08RgS St ream
62 Top outlet 28 Desalter/dehydrator rag stream 64 Water/solids flow wi thin
vessel 50 30 Extracted rag stream66 G| /water interface within vessel 50
32 High pressure punp 6 I ﬂ&%ﬁ? urized rag stream 70
Bottom end 36 Heat er 72§BE@€§&§§ ﬁ%ogggﬁgéééﬁhﬁ§§ stream 74 Bottom

out | et 40 AddiFiguenhlilhdirdtesen proé&s Bowvr fac treading al dithitl intteficewag aliat felnploysl2n M xer
78 Hi gh vgltage. transfor 44 Di L uted r Str 90 Hydrocycl one or

hydr ocycl %ﬁcémg‘?%ﬁ&e%?r agga ET"EJé% élgréetcglfs%ef: th°ng eearsal\e?%)?%%' 92 Underfl ow (solids
or water/ sol i dgure52illustpatas apmpdessofiovp forvtesting| a GilbitdidteDuerrag that ¢liminges the oi | )

VWil e thi j i i i processing rag
associ Irétt e ec%o?%c?%%&rﬁap@%étg%ﬁ%%l% h%%?%%ﬂoﬁ@?%%she‘é@%ﬁ% may be applied to any
process involving a heavy crude oil and a diluent, such as in refinery

processes. Referring to Figure 1, a nethod 10 for continuous processing and
treatment of dilbit
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While this disclosure has been written primarily for processing rag associated with the
5  production of bitumen, method 10 may be applied to any process involving a heavy crude oil and
a diluent, such as in refinery processes.

Referring to Figure 1, a method 10 for continuous processing and treatment of dilbit
interface rag is illustrated that eliminates the need for tank storage and a flash treater and
produces a saleable product to a refiner. Method 10 requires rag sources 20—such as a free water

10  knockout, a 2-phase or 3-phase gravity separator, a mechanical or electrostatic oil dehydrator or,
in some cases, an electrostatic desalter (indicated by rag streams 22, 24, 26, & 28, respectively)—
to be equipped with rag drains or other means that permit the continuous and controlled removal
of interface rag from the rag sources 20. One or more of the rag streams 22, 24, 26 & 28 make up
the extracted rag stream 30 for further processing by method 10.

15 Extracted rag stream 30 is transferred by a high pressure pump 32 into a heater 36. Pump

30 increases the pressure of the extracted rag stream 30 to a pressure sufficient to prevent the



and in communication with a power source 78-that forman electric field
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iluted rag 44 will not be able to suspend the water and

15 solids. The water/solids 64, therefore, readily separate out of the rag 44 and flow to the bottom
end 70 of treater 50. Similarly, the oil 60 separates and flows upward to a top outlet 62. Because
the rag 44 is likely to contain a high concentration of solids, it is not practical to permit the solids
to settle to the bottom end 70 of treater 50 for periodic removal. Rather the water below the oil-
water interface 66 should be continuously agitated to keep the solids in suspension.

20 To maintain agitation and scrub any excess bitumen from the solids, electrostatic treater
50 is preferably a vertical vessel having a conical-shaped lower portion 54. Water can be
extracted from below the oil-water interface 66 and recycled by way of a fluidizing pump 72 into
the bottom end 70 of treater 50. This recycled, vertical flow of water 68 keeps the solids
suspended so the solids may be readily removed. The solid-laden water 64 may be monitored by

25  a level-controller (not shown) and removed by a level-control valve (not shown) through bottom
outlet 74.

Unless the extracted water 76 can be disposed of properly, the solids must be removed.
This may be accomplished using one or more solid-liquid hydrocyclones 90. The underflow
(solids) 92 from hydrocyclone 90 will contain the solids, which may be collected in a small tank

30  (not shown) for disposal. The overflow (water) 94 should be clean enough to be processed by a

water treatment facility or injected into a disposal well (not shown). Alternatively, the water from

treater 50 may be co-mingled with the water from the other separation processes for further

treatment.



treatnment. Referring now to Figure 2, an alternative nethod 10 elim nates
el ectrostatic treater 50 and processes diluted rag stream44 in a

hydr ocyclwoeomiustier 90. Dependi ng on the size of the waCerusdeopbets and
solid particles in rag stream44, this alternative may not produce a

sal eabl e oil 60 but does avoid the cost of electrostatic treater 50.
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cooling the 30 APl rag to a second tenperature of |ess than about 300 F;
and treating the cooled 30 API rag in a separator device to renove at | east
a subst arnwpabiopastiron of water and solids therefrom 2. PATMSRM0M3IREEOr di ng
to Claim1 further conprising the step of extracting an oil from an upper
portion of said separator device. 3. A nethod according to C ai mlwherein
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Caimi1l wWHEd é%arator device is an electrostatic treater. 5. A
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source treating the cooled 30 API rag in a separator device to remove at least a substantial

portion of water and solids therefrom.

2. A method according to Claim 1 further comprising the step of extracting an oil from an
15 upper portion of said separator device.

3. A method according to Claim 1 wherein said first temperature is at least about 350° F.

4. A method according to Claim 1 wherein said separator device is an electrostatic treater.
20

5. A method according to Claim 4 wherein said electrostatic treater is a vertical electrostatic

treater having a conical-shaped lower portion.

6. A method according to Claim 4 further comprising the step of recycling water within said
25 electrostatic treater.

7. A method according to Claim 6 further comprising the step of monitoring a level of said

water within said electrostatic treater.

30 8. A method according to Claim 4 further comprising the steps of:
extracting solids-laden water from a lower portion of said electrostatic treater; and

treating said solids-laden water in one or more hydrocyclones.



selected fromthe group consisting of a free water knockout rag, a
separator rag, a treater rag, a desalter rag and a portable tank contai ning
rag. 12. woretonae7iaccording to Caim 1l wherein said vol eeg/uskowagi2his an
APl gravity in a range of about 12 to about 17 API. 13. A nmethod of
treating collected interface rag that results fromthe separation of |ow
gravity hydroc [T N lid constituents romwater, . rising
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pressurized, hedbegbrmmg hyd®ryslnes.ng t he pressurized, heated rag with a
hydrocarbon diluent to provide a cooled diluted rag; and (3) subjecting the
cooled diluted rag to dehydration to separate hydrocarbon product from

wat er andl&ol iAdmethadjaccoxding todeimot furthes sonprigingrieestdpa oEcotleaging ex wrddifleg of o Cl ai m
13 whekein in SFSin s j eated to at |east about 350F.
15. A l;Snet hod ﬁge??%dgstg’iﬁcﬁg i ntag%gglgh%ggi;@% %?ncf?'ng to Caim13 wherein in
step (2) sufficient hydrocarbon diluent is mxed with said pressurized,

heated rag.to A RemE@36cotdhe APLIEN Wideyeid BEI 82f sobiRe dhs hERS: oﬁp%ét soatee AP .
16. A method of treating interface rag according to Claim 13 wherein in

step (2) the dflPqitdeePny g erour consisirg Af@ Tige atep Brogkant g0t spaigler fagahir O F
fol  owed by dekyydaablie@hgiahd 8por@ble €k 0katihErag r €ater. 17. A nmet hod of
treating interface rag according to Claim16 wherein water collected in
said dPectrostatic treater is agitated to keep solids in suspension until
the wateri12.s i mehéd 46 ding to Claim 1 wherein said volume of rag has an API gravity in a range

of about 12 to about 17 APL

13. A method of treating collected interface rag that results from the separation of low gravity
15 hydrocarbons, including solid constituents, from water, comprising the steps of:
(1)  pumping collected rag through a heater to achieve pressurized, heated rag;
(2)  mixing the pressurized, heated rag with a hydrocarbon diluent to provide a cooled
diluted rag; and
(3)  subjecting the cooled diluted rag to dehydration to separate hydrocarbon product

20 from water and solids.

14. A method of treating interface rag according to Claim 13 wherein in step (1) said collected
rag is heated to at least about 350°F.

25 15. A method of treating interface rag according to Claim 13 wherein in step (2) sufficient
hydrocarbon diluent is mixed with said pressurized, heated rag to increase the API gravity

thereof to at least about 30 APL

16. A method of treating interface rag according to Claim 13 wherein in step (2) the diluted
30 rag is cooled to a temperature of less than 300°F followed by dehydration i an

electrostatic treater.



fromthe treater. 18. A nethod of treating interface rag according to Claim
17 wherein a vertical electrostatic treater is enployed in step (3) with a
coni cal bwoOtoermvmbarei n water is recycled back into a botrcomspawisens of said
conical bottomto keep solids in suspension until solids-laden water is
renoved fromsaid treater. 19. A nethod of treating interface rag according

to daim wherein, in ste the cool e il u rag i s dehydr.ated by use
of one or Jno’rfor eA ﬁlﬁ (r)%%{}fzeflon nsn.gézfﬁ ay c‘ﬁ%@ﬁ%gj 68.{8181 o#%‘?}heéeu?ga %i)?lﬁ]é{ n gr ein
appar at us for cfeamgiatig treaidr] ie egitdd talkeep holila gh swpdneiat entjl theowated ix idisgharged
pressuri zed, gﬁﬂtﬁguéa%g wi th a hydrocarbon diluent and for subjecting
cooled diluted rag to dehydration to separate hydrocarbon product from

wat er and solids are carried out in a portable unit that can be transported

fromsiktejgo si h@fh&@of&%ﬂﬁﬁ et r&é ﬁ:@&rmﬁgtto 8RIY 1 £ §ferein a vertical electrostatic

treater is employed in step (3) with a conical bottom wherein water is recycled back into a
bottom portion of said conical bottom to keep solids in suspension until solids-laden water

is removed from said treater.

10 19. A method of treating interface rag according to Claim 13 wherein in step (3) the cooled
diluted rag is dehydrated by use of one or more hydrocyclones.

20. A method according to Claim 13 wherein apparatus for pumping collected rag through a
heater, for mixing pressurized, heated rag with a hydrocarbon diluent and for subjecting

15 cooled diluted rag to dehydration to separate hydrocarbon product from water and solids
are carried out in a portable unit that can be transported from site to site to perform rag

treatment services.
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