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(57) Abstract: The invention relates to a process for the purification of crude and apparatus for its implementation. This process
comprises a separation into gas and degassed emulsion and separation of the degassed emulsion into water and oil. The invention
also relates to a process of separating a hydrocarbon emulsion and apparatus for implementing this. This process comprises washing
of the emulsion at an oil/water interface.
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tanks and facilities for unloading petroleum fluids. In all cases this
processing is carried out in what is called the "topsides"”, that is the upper

W 20091 Floating support. 30 Processing of this type is only R&d/EP2005/004654
application of systems which exist onshore to offshore on floating units.
Because of this these systems suffer from several problems, in particular
size, topsides weight, purchasing cost and operating cost. The aim of the
invention is to overcome one or more of these problems. WO-A-9219351
describes a process for the separation of a drilling fluid of the 35

“undeppispe’d SERFLYAR ECHRNTIGRRIE] LG BECES FOR THE
7 . =2 ATE=N
o106 ahdBrlenidigNRantdnitel Yphixidd NEMLALS;OMAND
35%; liquid phase AP PARATAIS KFORIEVPTBNEISY NG THW © 4200001612
PCT/EP2 0115/11114 6 54 2 hydrocarbons): 50 to 85%; liquid phase of
the hydrocarbons from the field: 5 to 10%. This type of drilling fluid is not

in any way comparable with a production crude, namely one mainly
containing hydrocarbons from the field and water, with relatively few solids

Fiypisaly tegs ikeEaYemgenerally less than 5%). This document

descrjbes means far the separation of 5 this drilling fluid,.comprising )

et THETOCB/SIHE oF SOaF A Do e GABRUP Thal Crude il (produced
friomuasirlll papeowtien rraitenei Bolik ppoaraiep deatimpleniemingithasdch process for
s¢pargtn namelyr-pilon alrirandioteEaeRI G Ang GPPaFrad d PRPRSSSRThS is.
S‘f’R‘f‘@iB% '%@fggglow is specifically drawn off for delivery to a cyclone

Separator. DE-A-I223805 describes a process and apparatus for

distrfTudse) b eas dnsadisetlo fim el deriifg usdEiosn mrssarRisorr known as
poAustii shigfkcjenasitissmocesuehiiondethitesopipageviilinatarigisdharacteristics:

Separaﬁ%W&f&%e&w{%ﬁ\(/%%rTﬁEsA{}k\éf—o%@HyTﬁ@s' agpill?:g]t

si
therefore proyides a process for, the treatment rocessing (puri Idn
th&f%?é&d%t?@%rﬁ'b‘b‘%ﬁfﬂﬂ%‘iﬁ%ﬂ&xﬁﬁ&%&d&é@%‘) 9H38fon of the
crude inedumo %D phaters (ot feditions) pi. 3 SIS (BadidSydasedtemd|3ibiter), generally
0396 «R) fepatatan of the said degassed emulsion into water and oil,

where oil will notably fulfill t ommercial requijr nts, said
treafm(—:gg}?rﬁlr{gtéggeﬁﬁxge%ﬁé 'omg)(gr '#(%%'tﬁ%gtfhﬁ oM REFUERsT Jess Shan 60 me/l.
(obtBIRkfgsinE irctheielemR viyicte auiteningc@veahgurhivay) (Bhatapnobdetheis however a
speduireds3 SMhanchste saltoTisHeretaieing theoredspeetisallycontaab 20ald¥e where the
pl@&%@ﬂ%" fﬂﬁ% pgpe“?%%rﬁpol}larﬁgﬁ?ng%r gl? tbn .(pi’lﬂ%gér?%}ea ggg%:ltlori: SOs (Floating
crude, comprising: (a) a unit for separat Igt e crude into two p%a es For
Prﬁ)ggﬁgﬂg),Sf%r_aggé%lld)ff-loadmg) — vessels equipped with facilities for the processing,

production and offloading of petroleum fluids — or a combination between an FPU (Floating

o ensure that

Production Unit) ~ barges equipped with petroleum fluid processing and production facilities
— and an FSO (Floating Storage and Off-loading) — vessels or barges equipped with storage
tanks and facilities for unloading petroleum fluids. In all cases this processing is carried out in
what is called the “topsides”, that is the upper part of the floating support.

Processing of this type is only the application of systems which exist onshore to
offshore on floating units. Because of this these systems suffer from several problems, in
particular size, topsides weight, purchasing cost and operating cost.

The aim of the invention is to overcome one or more of these problems.

WO-A-9219351 describes a process for the separation of a drilling fluid of the
“underbalanced drilling” type, that is a fluid typically containing (by weight): solids from the
rock (drill cuttings): 5 to 15%; solids for the control of density and emulsifiers (bentonite,

barytes, polymers, etc.): 5 to 35%; liquid phase of the sludge (water or initial synthetic



10

15

20

25

30

35

degassed emulsion, and (b) a vessel separating the said degassed

emulsion into water and oil. The invention also provides a process for
WQapHid2a water-in-oil hydrocarbon emulsion comprising tRE€TONBRANE04654

stages: (i) washing said degassed emulsion with a water 25 leg having a

sufficient height in a vessel and (ii) recovery of a flow of oil and a flow of

water. The water leg height is generally from 3 to 15 m, and preferably
hyghgrarbensi? IR. th Brie; dmbddihsenfibavaidiocarirent Sbiethiefakbetito 10%. This
typRofisififliisgbmught bwwaiern@ddasoaéﬁxgafé@leﬁmﬂml&é@&?%(mmq namely one

for 1o its intr tion into the vessel. Hence, the inventign. a rovide .

Y R GRS, BEMTRE oI e MIHARRER, RV YEIER ypicaiy
lesg dhapriliney grageliyilstitpatages Thisdeaimenh descghesaerans fidhetseparation of
thithéridiitig fiuid acotaphisiggyeasehgamell (idcoeering ryfofombosy eeododidd, and dispatch of

| . > : ac . .
thd %ﬁm@&%{mﬂégf{s@lﬁ%%rﬂ}@sm&\é% 2% 8%%%&%{\7%5@%%%% phase, namely

.water-in-oil_ hydrocarbon emulSion comprising the

Ol W2t BB er AFte FRICXCTRS vARhiRE ssedai fBnfilutbiORit felfse flow s
spexti fivel byl dwatar dfifdoiadel amyl tGid cycloneryephimtidow of oil and a 35 flow of

waisk- W 29055 10%erkBeE @ PeER0n@afa% R FEdREBIRRARR water above the

..provides an apparatus for separating a water-in-oil hydrocarbon emulsion
Ollé)c%lr?]sﬁrlgs}fﬁlg ‘)\E/)é%gg@#éteec I\’?ﬁfﬁog‘spray or water distribution system for

waSHing- S SR desstibsionannrentearkihiice phidoraleil/waserigas) Stparation process.
SUMMIARY @SOIPIBUNSENTRPNaratus for the separation of a water-in-oil 5
NYAREAbON SHISIR ROMBVINNG. SR TH B WIRALEPO B138ing (purification)
emuﬁsmn at the bottom ¢ sa|§ vesge?,_ and further compnsmd’ g _
of pEavstienfride semrisaeatiedRllowmsistagstorhls pivioacelalpiprede into two
phisasgeampisis)y ongaf dhd dpgasetlismckisd]rpdithihepavaidions B IS degassed
emdsofr %BTJQMr%dTME PRAMNGP Lar gd%ﬁ?ﬂ%uﬁl ﬂhﬂ%’\’cgnﬂétepglﬁ’l requirements,

.Qrocess according to, the prior art, - Figure 2 is g flow chart of a process =~ _ .
Salﬁé&ﬂ’&?ﬁa‘taf%eése?ﬁwmsﬁ? setfrmRniigRe funghicaspisiabiligation (obtaining the
requiogd-Badihndevatyranat (s adddondiiaigng) Jclgeonuigethbodimiend B38Ndingl desalting
(oggﬁngénug@mreﬁg@g%ﬂém graph _showing the_ change in the viscosity

of tﬁ]aeemuglign ofa SO15 rgglt(rlolsetglm fa|%ltclil as.a fﬁgrtl?cpon z;)wa{ter content, Jucti d

Figurs B1e A UoBn AR B ISR 1 BPPAFANH AL JEe 4 M08 NG 1 Bl @ production crude
COBRTHBEMENT DMHE fafveapasating the crude into two phases (or fractions), i.e. gas and

degassed emulsion, and (b) a vessel separating the said degassed emulsion into water and oil.

The invention also provides a process for separating a water-in-oil hydrocarbon
emulsion comprising the following stages: (i) washing said degassed emulsion with a water
leg having a sufficient height in a vessel and (ii) recovery of a flow of oil and a flow of water.
The water leg height is generally from 3 to 15 m, and preferably from 4 to 12 m. In one
embodiment, the water content of the degassed emulsion is brought by water addition to a
value from 15 to 35% (vol) prior to its introduction into the vessel. Hence, the invention also
provides a process for the separation of a water-in-oil hydrocarbon emulsion comprising the
following stages: (i) passing the degassed emulsion to the bottom of a washing vessel, and (ii)
recovery of a flow of o1l and a flow of water.

The invention also provides a process for separating a water-in-oil hydrocarbon
emulsion comprising the following stages: (i) creation of an oil/water interface, (i) washing
the said emulsion with water at the oil/water interface, and (iii) recovery of a flow of oil and a

flow of water.
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- Figure 6 is a view in cross-section of part of apparatus according to the

invention. DETAILED DESCRIPTION OF EMBODIMENTS OF THE
WONRYBNORDN 20 The invention will now be described more paP{EUERRGHION4654

reference to the appended drawings. With reference to Figure 1, a

conventional scheme for a multi-stage separation process (in general 2 to

3 stages, 2 stages being illustrated in Figure 1) will be described, the

corhperianesthing wh previdpsise sppandushiior Hepacatide @matersineil] hydrocarbon
em@MIbRItIOE AR Rhasee? Filftdoiation BaFiabe MES AN BhAOnaRPN For washing the
s RS0 638 ROPRRIINRS ALt separator (2). also known as a

slug catcher”, via a pipe ( 5 THis first separator performs the function of o

twokBRaBY SIHORI/GES) drevidespREs@RBaalate fRfashe e penatitiemnelaowater-in-oil
hyhedaiton theulfionttomefigigyantisgesifigedon fkce s privssaidefi@lBion at the bottom

of BRASBSLLP SHPRRAHELIREISIHR S RIDESAY A ORATLRE hedtagainder of

the_process relates to the separation of an emulsion, any 30 Instability, )
surﬁéedrl&?z&é% YropadrsReS R OE PErERINMRTISING QD& 6 tBf@pparatus according

to thegawvertionill disturb the gravity separation of water droplets in the oil

BRIRESSENCRAEAMIEY N B TSRt Al fgeets in the water phase and, as a
consgguence, ga hg"u'&;’}%‘nd oll/water seega#@tions throughout the rest of
the pro ugesinglg. Fhighs y%%%os(fa%sn%c ? é’gr%(fﬁléef Eéﬁarator is
generBigimudtes Rl W shasraf miocess aftondingre oneefhodinentof thetinvention,
case pidargs 35 dlovswihe ditsdssqRabN T AppHIBeAIBFdIAS # 1a"8R0ond embodiment
acc\é%méet?;{qet%%%%ﬁlmes the volume of the riser or the well tubing or
asing. Vo
/

c _Volumes may amount to several hundred m3. Whereas WO )
2005851 4 PE B/ eEmario shooving 4ths Shensroiinibs shenasitiopfithe rrggulsion of a
petiolanm fhakllesrsfoncsioaref theayrroantgite rise to problems offshore. In
order ist ian j '
e e e e e agent of the
YR st separator are: 5 temperature 60-90C and pressure 10-20 bars:
exceftigned|§ ihe preowsuosmyeetion efpat d5pporatus|aceordimgtotibaahvention.
DETACEEHOERIRIPEION (O HOrBe MRS erR YR BEMERRERAt
sp igggtieor'ﬁ?oth% fﬂlloc\;\‘/i/ eo(Peerc%tiz% S must b{@t.aegf rmed before crutde%\ ded
are ransterred to the storage TSNRE® BT e BALGIGY uﬁ'é fHSERRY Rty appende
drawjggscatcher), - water/oil separation, - stabilization of the crudes, and

With reference to Figure 1, a conventional scheme for a multi-stage separation process

(in general 2 to 3 stages, 2 stages being illustrated in Figure 1) will be described, the
components being on the topsides of the ship. The crude (or heavy oil) containing an oil phase
in total or partial emulsion with an aqueous phase and a gas phase arrives at first separator (2),
also known as a “slug catcher”, via a pipe (1). This first separator performs the function of
two-phase (liquid/gas) or three-phase (oil/water/gas) separation and also performs the
function of preventing slugs or excess pressures from passing to subsequent levels in the
process. Insofar as the remainder of the process relates to the separation of an emulsion, any
instability, surge or excess pressure in the process will have an adverse effect because it will
disturb the gravity separation of water droplets in the oil phase and gravity ascension of oil
droplets in the water phase and, as a consequence, gas/liquid and oil/water separations
throughout the rest of the processing. This is why the residence time in the first separator is
generally quite long — several minutes, often more than five minutes. In the case of large
flows the first separator or slug catcher has a large volume, up to many times the volume of
the riser or the well tubing or casing. Volumes may amount to several hundred m>. Whereas
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- dewatering and desalting. Typically heating of the fluids to a temperature
from 45C to 65C is required partly to 15 improve oil/water separation, i.e.
WarRsBHd2ence of droplets and their settling out in the liquidPOREER2YOEAGH6S4
partly to encourage degassing of the crudes in order to stabilize them. In
order to achieve these functions of dewatering and desalting, the
operating temperature is most often between 80C and 100C. The
sugbyQlates sardiachgitofien e trpeoplsarseosepmigidhsyNneysgpartissdo problems
ofﬂymeé is 20 passed to the water treatment unit (not shown) via a pipe (4).
ves th arator via, a cessing unit (not
chan U SRR MAAR S RS IRGEEIAS ShG @ before

th?oWaFo%r é?&%ﬁ%&ﬁ% rﬁ%“v'hfé\%mmfaaeg rPﬁTfSlétw)Slélhéh? fﬁﬁ ggparator are:
terapetangef(-B0bEfand prisying 1D<Xrbad; seppiaindl(§xht hecbsrdgalinden exceed 50

pafiages are designed to ensure stabilization of the crude. The 25 second
separator is a three-phase separator and produces a flow of water, a flow

of JALARPEABANBE BIPRFRIRE THEBpCFARRIPEMARBRY i iFlk BedbKE, BSW and salt
Spseﬁaaammm ifodewergloperapenatmmet tropedointal demnchplesatereafsferred to the
stdRgOraarof about 0.5 to 1 bar above the atmospheric pressure. In a

3-stage s tion system nd separgtor operates under pressure
conditions t’%;(?? E‘fgﬁ %igﬁﬁfléﬁrf };iésblﬁ\%g\ ’e pressure of the first
separatatesiad sspasrtigBure of the "atmospheric" separator. The oil phase

is therxtaBAseMida JreHbudigepattor which operates at a pressure of the

order ﬁ % A above the atmospheric pressure. The 3-stage
varlang%ﬁ %‘éﬁn egnc(gglgsl dered below; it is however to be understood that

the reisRIR BP%‘F&@é’%PBr@é’é‘ffr@ ArigropaTalEatism Anidnd s s required partly to
impagacdiels afethseparativer, dfestédgesodosttnws of disisernghgahéiresettling out in the

liqRfAgHEREsRa BiRA (8)&.@9&%% r&éga@me&f tﬂb%eo{@ésnﬁsoﬂfeﬁ%ds{& i them. In

ater treatmen{ unif while the gas ISﬂE)aSSG to a gas.treatment unit. A

T EW DRSPS JRGHAR O %ﬂg@pafatsﬁﬂrt&fgﬁf& (ABErgling temperature is
ma@hadtethztinesin®¥e padat00WO 2005/100512 PCT/EP2005/004654 5

Opera&e hﬁmwﬁa@%ﬁo@t@pﬁpfﬁ%@ Bfﬁ§§t§@pa§a€oil§mfe e?{‘aﬁ'%d water is
a}ﬁ ] ew er?re a%gse ufII]('i)w still onta}jns watere ?&%S %p ) )
paﬁﬁ% oW iS then Passed to & ((Illesg e PE Qss the scparator via
2 FSCADHE GaEpEISABINE WY &rmglpew.aéemmdmg@bmwes the separator

tmdagalﬁrwﬁs@&mmﬁwmnﬁ%@MQqQMe may be carried out. This unit

is 51499 ?%t%q‘lggé tn'leﬁap Fﬁg ﬁ@e%ﬂ l%layn8|§%}{ ég} : O%l (I:':Ce rerﬁeﬂ{lé a second

potentl erence | etween two plates t e ol
segzgag}ra Thg, e ng}ﬁrﬁwcﬁ@ndemgned to ensure stablllzatlon of the crude. The

second separator 1s a three-phase separator and produces a flow of water, a flow of gas and a
flow of oil phase. The operating conditions in the second separator are in general: temperature
from 60°C to 90°C and pressure of the order of about 0.5 to 1 bar above the atmospheric
pressure.

In a 3-stage separation system the second separator operates under pressure conditions
which are intermediate between the pressure of the first separator and the pressure of the
"atmospheric” separator. The oil phase is then passed to the third separator which operates at
a pressure of the order of about 0.5 to 1 bar above the atmospheric pressure. The 3-stage
variant will not be considered below; it is however to be understood that the problem of slugs
or pressure and/or flow rates variations arises regardless of the number of stages.

Flows of water and gas are produced from pipes (9) and (10) respectively. The water is
passed to the water treatment unit while the gas is passed to a gas treatment unit. A flow of oil
phase 1s withdrawn from the separator through a pipe (11). Given that the last separator
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wash water is injected into the "fluids" stream at the inlet to the desalting
unit, just upstream from a mixing valve. The wash water may be
WQietHbalizged water, deaerated seawater, or previously treaR(dl/EP2005/004654
production water. 10 The crude treated in this way is removed via a pipe
(13) and then is cooled (e.g. up to about 45C) in an exchanger (14)
before being passed either to storage tarks to await removal or directly to
opgerte cht aupessans pbriddoiliiemsplemapoisterkahs digpidelmesalWategassed. The oil

phaRWMIoWisiiam g weleinganaehedrapng uiild ki 216§ 1akANthssed to a
qlgssed o tf gnwatgr.ttriﬁtmetnt ugllt %r.geturneg)to on%g,of BIWO
SANRESTEASEREIHRY ABSRRS FARCHORE i D eumung AP S glf idevice.

caggffidvhete depdime Fomtthecasiacpudeprraengedpoknmay the contied out. This unit is
infecuab s MRaaggeatiagie dramishe equtpdemicdeuAssRamahgiential difference is
a i'i’é’éiaﬁ%{\%&a at(i)onktl)%so oegg}ir}%vg R ﬁ?vr\}gfgroges gIa%%-r? aﬂgld ’Elm%lgslglrt]in function
pﬁwersmn, le. E:“ar?ge rom a water-in-oil emulsionto an ail-in-water &
washiatshisdpiestsd Buitraobugar stecam i halinetde thindergltiaziuniniitst upstream
frrovidesiapg exbrpkhefwishosijeinnialaterdinineralidadaienaoaentabdneawater, or

pr@v%ﬂﬁ%rel@i&ﬁp@&ﬁpﬁoﬂ Wg{&r-in-oil emulsion if the water content lies

below a specific limit in the extracted fluid (e.g. 65%) or oil-in-water if the
watERCSHERLTESdP thus fax 15 HERRd HraiBRAL bR thgarssroled (e.g. up to
abpoirftSUC X e aenextdiargand 4ipbofdtaibeing pageedroith€ to 80%gwasaks Thawait removal

or%ﬁﬂﬁ@'ﬁb@%ﬁ@iﬁéﬁﬂii@%ﬁ?ﬁfﬁ@ﬂgi%ﬁﬁ&%%‘jﬁﬂﬂﬁér@&lﬂ -hgﬂngs'.s Water is drawn
ition to this the water which is returne e separator.is then
o s LSS AT o LT e By the water
tregimeaiswa patetumgskiei oumptitee Weaseperatorsangdisngrhrbtrefrbnfattan some cases
wl@é«’iﬁiﬂ@ilui@iﬂﬁﬁeﬁmﬁﬁs‘éﬂﬁﬂﬁ%%ﬁ&itﬂh@ﬁ’ﬁ@&@ﬁﬂﬁ%&&y@%é@@@ﬁ@tﬁlﬁter (aqueous
t es easier to treat in.the water treafment unit. Wate .

P L e T S O R RS R SPRTRE S5l by operating
unden condigfons) ofifergisd i ulsi aninvenyieand 6f eharssdsem ccwrifigiwthemulsion to
aninileintiwateyibrheldescwhedh veitasietexesngarice Figure 2. In this process the

Cf_Ufiﬁi@ﬁg\{ﬁﬁs\(}a@dR}PRi&QQh%ﬂiﬁﬁséx%%@@é%% é}%&lé%%g&%@ﬁgrﬁlaﬁon to the

with the flr;‘tif parator in the prior art this first separator may not

WAIRE CHHEB SHASE SEpTORor R EIBN BTG TSPt tENEFoR ACHm MitRigpntent lies
bebmlyacepegibatlitnat 36 desthitrateseflardog. fGh%eorr. dil-mewiatehéf phooessr content is
ove£adingitorhr iMaiiRRpinROsSIIE 10 MERIBNE RFIRSHANSN and lies within a

rowgates Oarggl phGSSUres V\ﬁtﬁéogltn'{flt%fe”n% w:_t? owenstrezam processlng.0 Lin-wate
TR Comparison with The first Separator 2y intigut® F°RHE EeBRFd} 15.39)0il-in-water
en}glg@rry WO 2005/100512 PCT/EP2005/004654 6

In addition to this the water which is returned to the separator is then discharged to the
water treatment unit with the production water extracted in the separator. In particular the
water return to the separator from the desalting unit becomes saturated with dissolved gases in
the separator and therefore becomes easier to treat in the water treatment unit.

Water treated in the water treatment unit is either discharged to the sea or reinjected
underground.

An embodiment of a process according to the invention will be described with reference
to Figure 2. In this process the crude arrives via a pipe (100) at a first separator (102). In
comparison with the first separator in the prior art this first separator may not perform the
three-phase separation function nor the “slug catcher” function. It may only carry out the
gas/liquid separation function. In fact in the process according to the invention it is possible to
withstand excess liquid flowrates and pressures without interfering with downstream

processing. In comparison with the first separator (2) in Figure 1, the separator (102) is very
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much smaller, the volume generally being between 35% and 55% of that

of separator (2) for the same throughput of crude being treated. In the
W@y HheIeAt according to the invention only the degassing fuRERNGPRH05/004654

essential, for safety reasons. Heating to a maximum temperature of 65C

(and generally from 40 to 5 45C) is generally sufficient to achieve the

oil/water separation and oil stabilization i the vessels. This makes it
mushsuitsider tredvaeneteationtiynesiig teewmocdsYinmidsselsf and afseeptretor (2) for
the\Qse g8 g HNEJEERREY BliHg AESRE is an upper Iimitlcomrf)atible with the

ratective paints on the treatment and storage vessels, The separator . .

10 SR B 0 o TG (2B 5 i eSing, b fessential,
for|safebhsespasablRasiguintey pagKimMNR (sinearturehef B54r fnd(eayrally from 40 to
4510y dsgeadiiyionficR@am HoMicia it el sansdhencihar allisteiflization in the
ves@gw.’ *i‘i;}ﬁ“?,’%&@ ﬁ?%lssslﬁ] Y&argdﬁ&ergé) @c'n;r Pl?ne%rpry |§1I0n Isc%gssnsled E:%s%ls, and also

separator at a pressure cfose to atmo.sp?]erlc pressure (31855, .posﬁb‘fy .
theyyiesselnsias-ckbiatsgEeratrs. algamGhis RBavRReUliBHt sompatikleMith ske protective
paintsioh #e incitmaiicmdstpolngovassehstances, the exchanger may be a

cogleL, 1 S r ssing, L e e. .

R e B By e o\ ankas (RPA B RO receive
lesy PRI 1ESOSER LI R BTt e bR S BRI R prsE due, flows, a gas
flowhdasepipatdi04), anddsphthéc plepsdraw presety amimhofsiotheriaakpipé (106). The
emBRRY iPpEAYIaNECHEHIRING HPHSsSHROMICEOSaHATIPRANE ICREERSHIBS), possibly

Neyertheless this ng sepayator is not necessary for 20 ) )
e I S R
art tolatraomshavriaptes;sthe, Beehangsthaarcbpdasemalaror lonlgveédfoanys annecessary
rectmppggsspre degassing function. As in the prior art the flow of gas is

pr Vi ' and this is treated in the same way. A

o B AR BIRE S R BrBTEE AR O GBS PV dow and correspond
gengratisitd Ghute IRetoh erRaRs died faruhecranveriiRsizh progass. The separator at
atmessplisionpRefere icpradtiragaiinbe foade tak2SoF igifeeyd baenisenhd albeviating fluids
shofl@eRetpLibis fakRegresant s ualerLisig it Siretona iz is_not necessary for

. _dewatering may however be carried out if necessary. The emulsifie )
A R R PHCB LR S0 SERURHGR s BYSSSHF AIg8F i gtmospheric
pressutee baceungche Feveribsspaiatotionl ypsr foenteaiate pat ssnrodepassioptfamytion. As in
the WA dR AR A6IEER RS Piodirsb \Wae piR Gl ey BEd MR TRAVERIER tRs3fhe way. A
degPIONIRSE WSS GoRIERS Na Reen Adl eIl By ANER Ohie OraetiHed tiquid
B0 359 may for lexampie be Usad-Bypicaly thB'Bperatily ¢ORuitH q

fragpreontainscpbantbvater taiiscfomrefamensbion. fsdernggratsagein be made to
Figired iiehoickzdabsvEypically the operating conditions for the second

In general it is not necessary to dewater this liquid fraction; this dewatering may

however be carried out if necessary. The emulsified liquid fraction is then passed to the
second part of the system according to the invention. This liquid fraction may be dewatered or
on the contrary water may be added (particularly when transferring into the vessel). An
emulsion whose water content has been adjusted to values of the order of 15 to 35% may for
example be used.

Typically the operating conditions for the first separator are: temperature from 35°C to
65°C and pressure from 10 to 40 bars. Typically the operating conditions for the second
"atmospheric” separator are: temperature from 45°C to 65°C and pressure from 1.2 bars to 2
bars absolute. This emulsified liquid fraction is then passed to the second part of the process.

The second part of the process is no longer located on the topsides, but in the hull of the

floating support. A saving is thus obtained in the topsides, which in the prior art could amount
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"atmospheric" separator are: temperature from 45C to 65C and pressure
from 1.2 bars to 2 35 bars absolute. This emulsified liquid fraction is then
W sEWesithe second part of the process. The second part oP€HEERRH6E884654
is no longer located on the topsides, but in the hull of the floating support.
A saving is thus obtained in the topsides, which in the prior art could
amount WO 2005/100512 PCT/EP2005/804654 7 to two or three deck
to|dal SIS BVRey deskn lbeels. fSavingsdeetshef efnkswf bepdpedertf itens of equipment, i.e.

thﬂiﬁﬂﬁ@cﬂdﬁt@ﬁ&oﬂ'ﬁﬁ%m@)iﬁ&@tﬁﬁg%}ﬁﬁéﬁﬁféﬁ%ﬂ% §é‘@ﬁb@§ttt|§iﬁfc$ures etc. This second
uct This seco art includes one settling vess

r[h H gsr(§15| &hehs Sétl lfe ﬁu? s can ?%yplca § VAN BERnREs f Ynpe fluids can
tyEEﬂbUY?BbFﬁéeé%@ﬂ&flmﬁ fraction arrives via pipe (111) at washing

and e ppingsifess tiquidl Baotbichrpraduecaspipliogy qu) it GeRRIAENBnddYipping vessel
(Mf WhiH gycpasa?ay Lf?ﬁ,wa& Qip EorBirin rlé'}ﬁ& Ca g%k@Q RERFIES than 0.5%

via a pipe (1 or an overflow. emln

Bé)é{?eﬂt& Jomiteadingactinm gatitedohiter RRE/h L) i @ypidany Water (typically
deanetical ezeid| vt elese nhidfyirtheadesalsing amctbemicatagediomay b@cﬁd@ﬁﬂzally acetic
10 QUIBA L B0 VeSSV SSIARE ) npipe 113 i
sto ich doe
Ao TGeeH eSS CAbEE 3HSREF YT BANERAHITL Ao be lose to the
Waéwggd@ndt@mg@n@sg@ﬂsahlIhakecblac@mviregm&puﬁrph phetalwdlinlititle water towards
stwag@msvmnlta{ke@ﬁegaaﬁﬁg @Buiﬁﬁkeﬁldiauéq im@wd&%@%ﬁ% which
genﬁ;al mclu%ees Ielssftg&l f r(lzlllsésol gfgg%l}ll ofncru e,. clu des less than
argcula Between |sso ved i BF'& l}'dg’

%ﬁéfé&?iﬂ@%éﬁ%m n‘?f ﬂﬁ@mﬁbﬁﬁﬁéﬁﬂ%f h@é@@eoﬂé e 3f i’ of dissolved
gapmﬁé’sasf acadsdiNgnfoibi anvignitemutivbe) described with reference to

Figyg émwaa&%gﬁaﬁﬂé%M&%Mﬁﬁﬂgegﬁefé@s@%&%@%&%@9 L & ontion will be

the_top of the vessel %)12 or in a preferred variant t
d%%é%ﬁ‘ Yt pSraRstole Kikgsis o dlﬁ&%é??@tﬁé‘ﬂ@&%’ééﬂ‘éﬁﬁmg%ﬁa pipe (111) and
enggrietbaerbofidhe ofdivelvekkd) (k1) 20parferthé oilrfhnh tisekoitovards the vessel. In

actyRIiAcE iH dhe Qﬁﬁ)ﬁ@fﬁ%ﬁhﬁl@%ﬁ%@%@ éit}%mgﬁ%%&rﬁﬁsguﬁ&(gtﬁﬂggﬁah& C}Iessel (112)
regovered via.p |se bodiment i

o PR Ao SR AL O G P sy phase i for

exapple vesoysired1via nipe a(dd@é tﬁémomwlmmrfacem@dasm wwatahle for acid or

nagiﬁtrﬂmtim@wtem (115), for example a spray The flow in 25 the water

0 f h
dsWR&Iéoﬂes}ﬁt Saé% ;?gogs/ é?ﬂme%)@t the \Ba? m%t v%s%[a cﬁgl?ﬁ fust above the

not contain Wate low O S originat
Wyeaterisls Cﬁr‘éf’é?dﬁ@ w%erodli%%lbyw&yﬁm (Thé)sﬁ?aymer@éﬁ@ramgabfme flow in
ththeatypdlﬁmddumngyhtepsmﬂ’@’mﬂ%lﬁaﬂahggtﬁrlmoductlon the crude does not contain

water) to 90% by volume of the flow of fluids originating from the topsides, preferably 0% to
15% by volume. The spray is generally of the type producing drops of relatively large size, to
encourage coalescence, especially at the emulsion zone in the water/oil interface. Washing
said interface aims especially at diluting emulsifying agents (e.g. naphthenates) in the
emulsion phase and thus at avoiding forming stable emulsions at the interface level.

Without wishing to be bound by theory, the applicant believes that the water
distribution system has a number of effects. It contains or confines the emulsion towards the
bottom. It acts on the consistency of what surrounds the droplet (especially by diluting
emulsifying agents around the droplet), renders the emulsion less stable and encourages
coalescence. It may alter the physical and chemical equilibria of the oil/water interface if
chemicals such as acids or demulsifiers are injected in the wash water. The water distribution
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encourage coalescence, especially at the emulsion zone in the water/oll

interface. Washing said interface aims especially at diluting emulsifying
W@ geNts00813. naphthenates) in the 30 emulsion phase and thREEER2OSIPRF654

forming stable emulsions at the interface level. Without wishing to be

bound by theory, the applicant believes that the water distribution system

has a humbey of effects. It contains or gonfines the emulsion towards the .
SYHEHoRS SR %ngfﬁe"bt&éﬁsﬁeﬁ%@‘%{ﬁha?’sﬂwmg tha! FRSPYYRS prevents stagnation
anegygatsintioinuiusiddueonuisifinigtedectsegionnd the droplet), renders the

emutisigit leesboldhiemN o agHALI BYCeSHRR A ARENGE tHe AWM hRerface may be
equil rlgl of the oll/water int n;ﬁg%lf chemicals
S

hysical and chemi ;
re@ﬁgﬁéa SIS or %&egrﬁfu Ot R llrrlﬁeecctfgé_ ATHRRAEY ' tBPOHRL Qi arafer in the flow
of giegarsgdornnlsprdo: be teated ervr Potry1ing/ thel washing| vesss)stEls aldows renewing

théenagimghe adeaase dio Dmprks $ROSetBAlSRIBY NEGIEVEIES and avoids that

. nignpine shoSebalcH e
o e e M CHAL NS SRS 8 ST et when

the apqEBtofov Heainifha AeRsRARE iR i araanidly Igh 4rfialhtashing using
a spetgpinvhtefl addiboof dagabsatentatkid it d ehtr elitedonpeffeenty dnt@difers will be
naWRS b MERSELin TS @R FeEgnewing the washing water phase which
comprises the water Jeg in vessel (112), and avoids that emulsifyin )
T EORBU BHRCHAE  5E A L UIMSIMSB & AL B Reesel using o
distrartorhd Emolimpishlbatessinitvetrodeditwomidbsnd if thé ehges qfet5md of liquid
reqiRfia gV BdattR BRI NGl iRy tﬁé%’ﬁy RENASY ﬂ@%@éﬁd}p 1ONIRNEEAR because the
pusince t?e oslllutlon effect of emu §1flersft ill ?e 1% naltL{rar[F\]/ obtajned (in the .
“Water le§5° The St Bi%%gj)ﬁlgﬁ%rﬁoi% PertSred By mictt egc%xégéyaﬁﬁgnt ¢ gas is acid
(i paciend thscspssg epfidheg rreersashafor QA cthivyasiiditly yal inféasiothésnaphthenates,
proeiviegritt fodration of gaphiiemio34tdiorld anaityriagtiieainanty iwRlY the reaction
wlm:ﬂ %%f&‘%'iﬁ@ﬁ?éé?&%i&ﬂ‘é@@( lftl? Cg??égﬁgg of ?at?gr(f‘ a s%%];[hg do ugphesaazﬁtion to this
gas encourage agglomeration o the finer droplets. g cond?y, Wheh the _
they SRRy A5tReS ?h?\!?aﬂi&ﬁlﬁ?tf&ﬁlfséagf tRecie deruedhr widp) AR datieyvise lead to
dedeiBﬁf!:h@Shé)dagmgmhmﬁ\zﬂytip@mﬂt_édrmti_ha dinaghthe rlkc_lsadls stagnation.
Naphth&eitita0f (B8-aaR HAXIPIPALE R stﬂ?ﬂlﬁvﬁqu&tﬂgf‘%%%ssary because
ta}lke lace in thetgr sence, of Catl%ﬁglé?fh @s Cat+). In addition to this .
WATANE PS8 ThYe b dhibeY o UG SHE G 2WAG WiEHtce oil/water are
sugtbisnivioethiny edheleppuies] thratmdnténg again mechanically prevented by
theHaaligbihmagcf daanadin: 2diapiithesries M8 fenadJR¢P istribution system

par water. Qft tripping is ev of hecessary because washing:
o RS P A R e g e

oil HafePRasisenritibnivases distburn xstsra d iddtHisnater distribution system may

only cover part of the cross-section of the vessel. It makes it possible to reduce or even
eliminate foaming.

The water distribution and stripping systems thus make it possible to achieve one or
more of the effects below:

- mmprovement of coalescence between water-in-oil or oil-in-water droplets (the type
of emulsion depending upon the proximity to one phase or the other),

- achieve "local” phase inversion upon displacement of the emulsion phase from its
introduction at the bottom of the vessel up to the interface, whereby an improved separation
efficiency is obtained, in comparison with a conventional separator,

- breaking of the emulsions,
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Provision may also be made for additional washing through a water

distribution system (117) similar to water distribution system (115) but this
W@ig985a0d2gas/water interface. 25 In comparison with water di€¥IBB2195/004654

system (115) this water distribution system may only cover part of the

cross-section of the vessel. It makes it possible to reduce or even

eliminate foaming. The water distributior’and stripping systems thus make

it possibringtishies sednetion b o fonmaifecief beigam G@ndfpnoisrandeposits, in

paafmaapﬁmm%@ﬁ@ wtIiehey| ar lleinowaiat dopleiks R YRR A the oil/water

ulsion d on the OX|m|ty to one phase or the other), -
1ntgrrplfzw‘“cee\sngr Tocar p]haagg%v‘g?g?oﬁl upon displacement of the emulsion phase

frorhesaiatibtaRdi samapastipptedHhervaghy wates| mpny ahe #tbifadelined in relation to
thegigretyl andripeved skaacaionicsficitiranisataingdrdite@Mpariseh water (in the

em\ﬂlg?o 1§ ﬁ 5]1“9{' %R@gi{}?rth%fsve?g&a(ﬁ'l%r)o %?n I%THJ@ OQ;dté/y rHreated or treated

2005/100512 PCT/EP2005/004654 9 -eli orre uctlon in
(dsexxechaledradianiEUrsDr SHmaisrd e osEeaied o tinated Aittrbiomteof solids and
rersopgiso npipattdert b yitrotheonr genidn e, rtng pabdegasgitsvatethfroil/tateeparators. The

e St Al S emulsifes,
e wasn water ma
PN O PR U SRSl OB WA RRiion of the

strippinggesmasivarymad ae definedmnebtivretodhe phisil) and glivanhed icharacteristics
of WelefudssthemgtritéE ARE s(EFSIRYIRRHAY B/ Qﬁsfmgécﬁﬁ@l’iﬁwsﬂés production,

treated rtreated flltratlon f é?%s and re of su
ot Eln %:%?r gn resuiu%(l pr%du n Wa e sef)%al?r1 uf’htg of the treated

8§F?W&?éﬁ%‘i§5ﬁ&lso contaln various chemlcal addltlves such as acetic
acudxpdmmgsn‘mubﬁspmdu@ssl tol p2y veativigaRialoniraidbiepasisieitic vessel is

fro('d qgaiﬂy %QSCQ@p&ﬂQOHO%t@emS%O BMSQQE% YYRLY ﬁng f\? example between

defined in relatio sical and chemical characteristics

AtmOSPRATIG RfES THES rapd T‘hé"é’t’rlHﬂﬂ%e&aglmﬁiﬁﬁe(éeﬁé{g%tgm@dt%ﬁﬂecuon of gas),

tenippsitizs fomockuatiple, lies Heevgas esmbienttaimiperinpaatid 04 C @enaathitgtween 40°C
anjrg@q@he inerting gas units of the treated crude storage tanks, etc. 15

O S S M LT B e
confespide ke thpleobasearentinni sphegic yasssbofe ERIQA. few hundred

mllnmarﬁ&feﬁaﬂwwemmmmeﬁﬂﬁ@1@taa§} tHEBIBIHHANES R¥AMRI8disheaper. In
facp?ltlw?ﬁ lﬁl}r,n bﬁﬂg ?Elfllre(%sgt%?gc mg%nglr%llg 835‘4"%%@5‘ gg:or whereas the water
requiring treatment according to the invention is of better quality (due to the dilution effect
and higher retention time).

The oil phase is for example recovered at an overflow (118) and then passed to the
settler (114) via a pipe (113). The water generated is pumped from the bottom of the vessel
and is passed to the water treatment unit via a pipe (119). The gas is removed via the header
pipe (120) and is passed to the compressors.

The process used in the second part of the process may also be used for any type of
emulsion and not necessarily for a degassed emulsion or not necessarily at the same location.
The invention also covers this second part only, which involves washing and/or stripping
and/or use of the water leg (especially with a degassed emulsion having a water content from
15 to 35 vol%).

The invention offers many advantages in comparison with the prior art. Firstly the fact
that a major part of the process is located in the vessels makes it possible to economize on

equipment on the topsides and it is also further possible to obtain a gain in ballast in the case
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and 50C. 20 The size of the vessel depends upon the residence time and

the flow; typically the size corresponds to that of a conventional storage
WQesdIWhE2FPSO. The fact that water is handled at this level PETHE2005/004654

vessels, makes it easier and cheaper. In fact the quality of the water at

the desalting units in the prior art is poor, whereas the water requiring

treatment according to the invention is oﬁ(better quality (due to the dilution
OfeHIEG'@SZSIHﬁct‘ highe ofetentioh iimejderhe ditghdbe isifde exainipleorder to prevent the

%ﬁleésm? mfa&@@wt(%)cgfyﬁ Eﬁ&@£%§fﬁﬁ%§1e§'3§ tﬁtﬁﬁk@r i é&)rxieoalthat an acid
pipe ater generated js pumped fra e botto e vesse ..
andaiés prgssnetaa oyﬁﬁeav’\% f‘r{lregfrﬁg%ptcﬂj iTvia gln%‘pgrfﬁ‘gf staéefélﬁs in additional
equipiakitid oppstiieptieadad pipatenR0yeestis passed to the compressors. 30
Them@pmssswédmﬁhg ﬁeqwﬁmﬁtrmfréaalfa@ae@wmr@}ﬁpmeﬁe(dvmre at the end
of ¥ éX ce%Js it1 lfl'é(':%Qsandt(r)] %tOQFﬁ].F glal{dg frcl) ro?d%? QI?SIS‘%d ElSIQOre I)]n(i’n fact in the
necessarily at the samar)iocatlon he invention also coversyt IS'second
PrRA IS ANE, Ghfeets pivisRidsnmadimsamh dratiagippidi wterde hseabtheeomatsions, which
méagy(dspeciijardtichdedas seccquieis il havingyecosling copseinioliomhibh in practice

dJQo?g’tP{QE'i/% &ﬁ%gﬁ\éﬁgggn offers many advantages in comparison with
the @éor art. Firstly the fact that a major}% art of the process is located in
&

the PelleahEarisRAS5OpHaSIRe s REBRAIDE BALEdaTHIReh fosmarasjsg daghe case of
fladsl whschlsce fdrftherlhts sibie toptadnsa watarinwheliest in the tasatWiDordinary water

m@@géﬂs@%ﬁrﬁ%&%&%ép&%@?ﬂm@m Batasen i $1ade 44 ek adlesired not

r to ke the crude atﬁld in order to ven tthe deposition of

to a w ter it w €n nece
naph ERE es, It was Oten Recess 8 ate under pressure so that

an amﬁlegé@fwaéabl@séhﬁ%ﬁ ﬁﬁlmﬁethmé’@@kmcﬂfdenwlmghﬁ phatsasea downside

préfafpresuiigithastiignak aepdRiRery. BORNSHENPEBaaRENMARIRRRANG® this involves
adﬁﬂ%ﬁ P '#Qg process according to the prior art requires a greater input of
heat Wh lle dt the end of the process it is necessary to cool the crude in

order fHStBtSPNa)%‘e@?oﬁléa})mﬁ? Ricth tha! priseertecarearadsdeyigngic operating
colidid aanchifecsatinenacathyljugieskdoohnteldthgdranngionss, which means that

cons'olﬁee}l@ @&r%ﬂ%ﬁﬂé%@ﬂﬂl%ﬁ%ﬁ%ﬂ%ﬁ%@y £Ygmagerations which in

practi bIe the size of the exchangers. 10, In the process according
to the 1§ﬁ ﬁdtﬁ*éafﬁafé‘}l?é %%efs?gaﬁa AN VB B RE iiichroblem of
costendifftpuitcstimmt is a process water, whereas in the invention ordinary

wateheMAXROH RS U HRRTNER WSH SEPSFAING Brarubsianvihthges.
prIOéaI‘ tf]aW?Hc'edS%E%ssngccordmg to the invention can dispense with one or more
dewatering or dehydrating units, there is net saving in equipment and operating costs.

The invention finds application for complex crudes or crudes which are often difficult to
treat. Crudes obtained by drlling in deep water are difficult to treat because the gas which
makes extraction possible is under high pressure and this gives rise to instabilities in the
course of the operations. By way of example it is current practice to "manually”" adjust the
upstream valves on the topsides to handle the slugs which form. A complex crude is a crude
having one or more of the following features:

= it is very viscous (e.g. several hundred cPs under normal temperature conditions),

- it is degraded (high acidity),

- it has a production water composition which is contaminated with reinjected water,
this reinjected water being the water used in the topsides,

- it contains chemical compounds which encourage deposits such as ARN (product
generating soaps, as named by company Statoil), naphthenates and carbonates (which can

interact with the production water and promote formation of stable emulsions) or asphaltenes,
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to add too much water it was then necessary to adjust: - the temperature
(heat assisting the breaking of emulsions but as a downside 15 promoting
WORMHEII13T organic deposits by influencing reaction kinetics )P GUER?¢05/004654
involves additional costs, - the BSW, but the qualities of the final crude
are then degraded, or drastic operating conditions are subsequently
imposed on the dehydrating units, - the fdtention time, but then large
volumésaseurhgginodniog: ahd/ erdued sicatey e stsing| dthe nisemipiyle,
additiviggonmthind iMTRRS PR RpRIeM), of cost and reprocessing. The

inveption kes it possible to ayoid one ar more of.these disadvantgges.
1@ com {6[))( cruc?e acce X r{ﬁe 1nve. p%ﬁ%@‘f/\ﬁfﬁﬁég‘n e

. ¥R1 a T lri%tﬁ‘n {mﬂn 1S a (r]a%p
Given'that the process according e invention can disg . '
or MbfeinYsnigarngkss dengeriimiruentdrene reresidensavimy infedfiifhmaimutes in the
topsides i raiiNGr R iR 135 Tiasi denes tipnefsWiRappliealio i CAMRILXGMPRSbetween 3
angr§rrﬂﬂ'ﬁﬁe\§ihi'ﬁ r})@{ﬁc ?%leec lrtd%? C‘):Ee?hl%l%{gg ? o_lg‘t%hngd leLﬂQ ""? .{He case of the
. deep water are difficult to treat because the gas WhiCh® Makes extraction
Mpg¥GHte is under high pressure and this gives rise to instabilities in the

courdéhob ghetleparadinivn 8\pavtyuddrbxangided ifocuseoh @ dlciat@gsupport, it may be
usedanyallys adjust the upstream valves on the topsides to handle the slugs

which form. A cgﬁrﬂplex crude js a crude 30 having one or more of the

o

foll dWIRE e STUYASH MR TP NG0B f¥EBedr fRmRrstresPliTality of pipes (121a,
124brrhd] ¢ pypeestedetegettitions) misnsfoldgpeardgethégit, adidity prét fedsba a pipe (122), is
deREABE HAMWARGERQMO TSRS svhich is contaminated with reinjected water,

this feinjegted water being the water used in the topsides,.35 - it contains. .

che TSIl TSR A B BNt Ah AL R R e ion wil b
degerfadiivithgsigrsnes tedirat s con seagssrdbayid ditstimnarasesnda pipe (111) and
encatuhBaiesoiwdIL the arsivlgdc) Witk tbenlsdsh Ghginrvasab daci P aeRierface and then

0 ' ' r atenes. 005/100512
T L R o SIS et the overtow

(}&InghA traisndpthsdotton ofthsiNespel GHiAk IsaramRssh e awowp Riypicaray (115) is
locuedplextinzuetetacairititeyfhodh airpastitidarislean aphbeeencboditent e Figure 5. Pipes

A e T e v

SRRl P RSBl HUER BN S° A ittt M tRaiad i sisryhat is treated

hapf® whtantesieriveh Bniimuey, icvohe dasenef ¢hibodiment, no spray will be present,
especially in the case of a water leg (which is the height from the bottom of the vessel to the

interface) is sufficient, typically from 3 to 15 m, especially from 4 to 12 m.

A make-up, for example of water, may be provided at overflow 118, up to a water
content of a few percent.

The o1l phase then flows from the overflow down to the bottom (123) of the settler
(114) by a conduit. The oil also rises to the surface, as before. The water in the bottom of the
settler (114) 1s pumped by a pump P2. The two flows from pumps P1 and P2 are passed to a
water treatment unit (not shown). The oil is finally recovered using an overflow (124) and is
then pumped by a pump P3, being passed to the oil storage facility (not shown).

Water make-ups can be obtained by any device useful for mixing fluids, such a valve or

a static mixer.



invention. Although the invention is particularly intended for use on a
floating support, it may be used on shore. 10 A spray or wash water
WO IIIEN system (115) comprising a plurality of pipes (121 £CBR1905/004654
121c) connected together in a manif@ld arrangement, which are fed by a
pipe (122), is described with ref%ﬁg(iﬁ,[@ Figure 5. An embodiment of the
second part of the process according to the invention will be described
with reference to Figure 6. The degassed liquid fraction arrives via pipe
(114) and 35 01et5 e ROIATPLHENERSEHARR I SHIFIRR HFuing
rises towards the interface and then the oil moves towards the top where
stagefeé oil phase is for example recovered at the overflow (118). The water in
the GtomalaRofPSPAILLA SR RShENS PLIBR.td QRN dfon,
located at the water/oil interface, in particular that in the embodiment in
Figure 5. Riges (121a, 121b, 121c) and (122) are shown
diagiammatically afdif SRRY EnilIRRHIRAL IRAH A0 WeawAleink MRake
up of water may be provided so that the degassed emulsion that is treated
has a watégRBAEOR ATths seiddogasssH emupiencimsouniseandeilspray will
be presaith PSR AR (i RaBA(ET 189 VAR SS06 BRSO
the bottom of the vessel'to the interface) is sufficient, typically from 3 to
watgiahthe oHAVARY sH%%0 12 m. A make-up, for example of water, may be
provided at overflow 118, up to a water 25 content of a few percent. The
oil phase then flows from the overflow down to the bottom (123) of the
settfer (112006558 3SAELIRE TRElBMalsdnridbichs tree ShHeRBPHEH SHREagN®2)
of sﬁ@ﬁﬁhfgﬂm badtomeidbE Seiier £4d4) is pumped by a pump P2. The two
flows from pumps P1 and P2 are passed to a water treatment unit (not
shown). The olil is finally recovered using an overflow (124) and is 30 then
p rl:nape)d &P@&&ﬁﬁﬁ&%«lﬁ@ ﬂgdgﬂii&gd)_fqgﬁg\@ﬂiﬁﬂgﬁgé (f@pﬂa?ﬁﬁ@és the
shown). Water make-ups_can be obtaine any device useful for mixing
subyiagg ) 4 AR e SRR RiRe MO SO B ey o nterface.

PCT/EP2005/004654 12 CLAIMS 1. Process for the treatment of
production crude comprising the following stages; (a) separation of the
brude into RS PRASEL RS Saanyof QAR anRieibAmene @ stage (©) of

settling the oil originating from stage (b).

5. Process according to one of claims 1 to 4, which comprises using a

water leg comprised from 3 to 15 meters, preferably from 4 to 12 meters.

6. Process according to one of claims 1 to 5, in which the degassed

emulsion has a water content from 15 to 35 vol%.

7. Process according to claim 6, wherein a make up of water is provided by

a device useful for mixing fluids, such as a valve or a static mixer.

8. Process according to any of claims 1 to 7, in which stage (a) comprises a

substage (al) of high or medium pressure separation and a stage (a2) of low pressure

separation.




(b) passing the degassed emulsion to the bottom of a washing tank and
separation of the said degassed emulsion into water and oil, in which

WO LYY comprises the substage (b1) of washing said emulsiPRtERRI05004654
water at the oil/water interface. 2. Pidcess according to claim 1, in which

stage (b) cpllawg%c%mﬁ,tg%wa%izﬁmmE@_Wv&ﬁ& eg%s(;g?% an

acid gas. 3. Process according to claim | or 2, in which sta

implemapiesb atth EemperstarreoidBt or evadhiog i€ sulvaatagtsieiybictweenct aand
65°81e GReigll yerRes 45 hrasess according to any of claims 1 to 3, also

comprising a stage (c) of settling the oil originating from stage (b). 5.
Process according to one of claims 1 to 4, which comprises using a water

leg fEMPrIpRELAQMELtRihg IHGHY SFRIGHRIAPE GOM FHRH heGlR Safe (a) is

~ Process according to one of claims 1 to 5, in which the degassed
implemeates ding dissdasstimerRiiesshamvsinytics, prefesall net SeivRe a3

andHahGewherein a make up of water is provided by a device useful for
mixing fluids, such as a valve or a static mixer. 8. Process according to
any of claims 1 to 7, in which stage (a) comprises a substage (al) of high

or MediumppieeSiEcBRRALIICH 7 0F AaHATE (32D AhI QN PHESE €b) is
separation. WO 2005/100512 PCTIEP2005/004654 13 9. Process

implnefAgiTsag g Bsidancitims of petvrnen 4engthousmplemented at a
temperature of between 35 to 75C, advantageously between 45 and 65C,
especially between 45 to 50C. 10. Process according to arg@of claims 1 to

9, it whichFiREesaRFEpLdingds RnY Ab A tipdurily Hhickitsradieiioss
crudess AhmpRriauiespRreigsaplinabhgimeesddand 8 minutes. 11. Process

according to any of claims 1 to 10, in which stage (b) is implemented
during a residence time of between 4 and 24 hours. 12. Process

accpding Kppaaok ¢taitme ddarhdniovighiriictiensadiectismpatude is a
B e s
separation of the ghiddiz gatecivniilicisasagds
(b) a vessel (112) for separating the said degassed emulsion into
water and oil, said vessel (112) comprising a feed (111) for said
degassed emulsion at the bottom of said vessel and a spray of
water distribution system (115) for washing the said emulsion

with water at the oil/water interface.

14. Apparatus according to claim 13, in which the spray or wash water
distribution system (115) comprises a plurality of pipes (121a, 121b, 121c) connected

together in the form of a manifold.

15. Apparatus according to claim 13 or 14, also comprising a distributor

(116) for stripping gas at the bottom of the vessel (112).

16. Apparatus according to any one of claims 13 to 15, also comprising a
spray or water distribution system (117) for washing the said emulsion with water at the

gas/oil interface.



and degassed emulsion, and (b) a vessel (112) for separating the said
degassed emulsion into water and oil, said vessel (112) comprising a
WO REGM1) for said degassed emulsion at the bottom of said é?é%%&?ﬂﬁ“@““
spray of water distribution system (14.5) for washing the said emulsion

with water g the Rl WRISKIRIPHAGS, dfe ARRBTANEASRING B HAIS 12s

in which the spray or wash water distribution system (115) comprises a
settlon bty eppnsesoframtheyessel €} Edanected together in the form of a
manifold. 15. Apparatus according to claim 13 or 14, also comprising a
distributor (116) for stripping gas at the bottom of the vessel (112). 16.
Appératus2RRYAIS AP S R B 9amY thims1 taikh FeIARpEses 2
watSPI8y febWaIRS tASkiioprebsiay (3dm)Fes Washigthe said emulsion
with water at the gas/oil interface. WO 2005/100512
PCTJCP2005/004654 14 17. Apparatus according to any one of claims
13 w16, akspapmprisiigdn Sestisr(dd4dHomasiren f@%&hﬁﬂ@ﬁ%ﬁ' water
(112). 18. Apparatus according to any one of claims 13 to 17, whic
makesppsifsdceMRiEEam f Wedsestid 1D meters, preferably from 4 to 12
meters. 19. Apparatus according to any one of claims 13 to 18, comprising
a water make-up device upstream of the feed (111). 20. Apparatus
acctlding {PRAVYS ACHATLIRE 1 2y, oriaimsing 19 H?bﬁ‘apﬂﬂ'é‘&ﬁlﬂugh or
meR RS PHESS RPN 4 0R)23 A Pal YW RS SHe sepRatafq (398). 21.
Apparatus according to any of claims 13 to 20, for implementing the
process according to any of claims 1 to 12. 22. Ship or barge comprising
the 2ipparatpp aansy dicgriing w ahglafokibd B8 Bl20hfeapplatentingithe
‘%102; 108 .beinggon tpito]gsifles v‘%hile the vessel (112) or settler is in the
PIOgR 250 BHAR LR AR PHa aré?ién‘of a water-in-oil hydrocarbon emulsion
comprising the following stages: (i) passing the degassed emulsion to the

DT O oSS b A AR Ol A, Qe e RG  ims 13 to

21, the separation unit (102; 108) being on the topsides while the vessel (112) or settler
is in the hull.

23. Process for the separation of a water-in-oil hydrocarbon emulsion
comprising the following stages:
1) passing the degassed emulsion to the bottom of a washing vessel and
creation of an oil/water interface,
(i1) washing the said emulsion with water at the oil/water interface, and

(iii)  recovery of a flow of oil and a flow of water.

24. Process according to claim 23, also comprising a stage (iv) of stripping

with gas, preferably an acid gas.

25.  Process according to any one of claims 23 to 24, also comprising a stage

(v) of washing the said emulsion at the gas/oil interface.



(i) washing the said emulsion with water at the oil/water interface, and (iii)
recovery of a flow of oil and a flow of water. 24. Process according to
WO2PeRA09512 a1so comprising a stage (iv) of stripping with gas, prefarsBRIA}H6s4
acid gas. 25. Process according to dhy one of claims 23 to 24, also
comypyrisin shj ' ' t ks
teace. BT e e R e 102 A R ine « sage
(vi)afowiting thealyid fromfsttgin{8i23 to 25, also comprising a stage (vi) of
settling the fluid from stage (iii). 27. Process according to any one of
claims 23 to 26, which comprises using a water leg comprised from 3 to

15 bters BpsspasKording Joany opecrb edains i a8s ubichrampprsanysing
a watds REUaHsi<d Bond 31WRIGRIAS, eaRRaaY RIMUSION AR yater

content from 15 to 35 vol%. 29. Apparatus for the separation of a
water-in-oil hydrocarbon emulsion comprising a vessel (112) fitted with a

feed§111) posaid eBpisign i@ ROBPEMRKsSAIdy/e7 Skl AR HTRIMIR R

spray or water distribution system (115{ for washing the said emulsion
emla\l;mrmma Matge comirRidiomd frieé 330! Rpparatus according to claim 29,

in which the spray or wash water distribution system (115) comprises a

plurality oggipes (121a, 121b, 121c) connected together in a manifold

arraftyemenPPIRIAL9% he SeRRRGIINRS foratstmoibh il oatsbors Ry
confplisHibatRkstl LB FpribdrRinpareptthe Rattarn efihsiveaseld bbabn3df

_Apparatus accaording to any one of claims 29 to 31, also comprising a
saidsyessPlanddiiPdiiHba B L et Edivyi oaspiriertHe Saifoe wiathias the

saiddHuRVAIRRPateRS Al BiEHAES- iR@rfBParatus according to any one of
claims 29 to 32, also comprising a settler (114) downstream from the

vessel (112). 34. Apparatus according to any one of claims 29 to 33 for

impBaMentingpiienRranossiAEeo Wing U9 Omewdi B Sy @ P astbwaldip or
distfftion SysRemn (113) Gothprises & proranty oF pipes (1 1a, 1315, 1316) connected

together in a manifold arrangement.

31. Apparatus according to claim 29 or 30, also comprising a distributor

(116) for stripping gas at the bottom of the vessel (112).

32. Apparatus according to any one of claims 29 to 31, also comprising a
spray or water distribution system (117) for washing the said emulsion with water at the

gas/oil interface.

33. Apparatus according to any one of claims 29 to 32, also comprising a

settler (114) downstream from the vessel (112).

34. Apparatus according to any one of claims 29 to 33 for implementing the

process according to one of claims 23 to 28.

35. Ship or barge comprising the apparatus according to any of claims 29 to
34 in the hull.





