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WD 2005/ 100512 PCT/ EP2005/ 004654 1 PROCESS FOR THE
TREATMENT OF CRUDE O L, PROCESS FOR THE SEPARATI ON OF
WOARIWADER2I N- O L HYDROCARBON EMULSI ON AND 5 APPARART0S/004654

FOR | MPLEMENTI NG THE SAME FI ELD OF THE | NVENTI ON 10
The invention relates to a process for the treatnent
(purification) of crude oil (produced froma well,
i.e. production crude oil) and apparatus for
i npl enenting it, and a process for separating a
wat er -i n-oi | hydrocarbon ermul si on and apparatus for

i npl BR@GESSQF@RIME @MKE‘MENT"@F 6@%@ uﬁESPl@oc@SB%R THE

RVP vapor pressure (Reid Vapor Pressure), typicall y

| ess than 11 psi, to ensure that the crude is stable
and to avoid any degassing during transport or

storage, - volune % of water and sedi nent or BSW

Basi ¢ _Sedi nent_and Water), generally 0.5%v/v at the
FIEED, OF IHE INVENEION  general Iy | ess than 100

ng/]l{eﬁﬂwn‘ﬁ@h eélhteNESh prockdd fBﬁﬂfe'tFédﬁﬁ’ént' (,Ia]ﬁ@f'i) §Qrude oil (produced

Proces |sth re carrie in. a
QB Al S BTOREIOn SEE DETb PG AP v P emerdisgici-snd 2 process for
separatingna tvhter-oae# hgdrocdrbsi emelsionedndsipparatue femiapidnmaink Yhis.
i t where the processing units are often
SHAT HE ALY pports. These are generally FPSGs
( FiCaudesner cmdedulst (pordused feoge vealld @ issuedafiomgieservoirs, or known as

pr(\((ﬁx%ﬁgﬁ §ru@9é)'rﬂ%@ge WJCQSSE@H it t%SCO y @vhﬁ tlﬂ'%? g'?(':}ﬁgactenstlcs

({?uctl on and oa [ n% rol eum
a corPo éi?l?oéri’r%“é‘t“\ﬁégﬁl Yranop rf%ﬂ}lr@bttmgalbﬂeéﬁ@emlérpSI to ensure that

thédrutly 1s-stdw @Rto aquﬂdmgdiegnstsilﬂg mahhg Inawpoﬁldﬂls%rage
FOCGS od (S
P OSP4 BF Bl A el Sy Bagis Editady andoigicn). senerally

O%M\ppeuemo‘sth storage t anks and facilities for

unl O%Qilfﬁ @ﬁerrzﬂ tgiryi (Qﬁn#l &\ﬂﬁldale‘ﬁ?ﬁgél'),l if 8?11?1ﬁular less than 60 mg/1.

DFOCGSSI IS Ca

"t é?p@qea%%g s thﬁeqforwamf@ eppera pepvenddnal mayf Tbapirehgem is however a
sp&diAPOYid in IRe RAQC S JffborRf ﬁElﬁkSnw@%pééﬁ@ﬂﬂyy it Ia@ep water, where the

?}% l.i cation of%tiqut emﬁ exi st _onshor é
PSP ety nare | 4N 18 A, S%@é&ﬁséfhe%e ifi &ebgraly FPSOs (Floating
Pr&y&tlem&@‘agé and fOf6oadngd r-abes@élﬁ Ry eipped i dﬂaﬂﬁ‘ﬂeﬁyibrafhe processzng

oo AN by BR LA SERD P s
Prodyction Unith e Dargos eglipmed WWDPM@@&@MG' gewessingeendaproduction facilities

- é?lrd%els§0f (Ploafif}e Sﬁ)?%@reﬁh' Oft- IQJdlﬁggd r lz%:lvkélp 9r fblz}gfg ?%;pﬁpae with storage

underbalance l'ing'
fa'tk;? e aaipies dott %l?ﬂd*rgemgplwgmdy InglGages this praaebang is carried out in

wHanSK:a(léH’ Ihb|“tdi)§idta$’ﬂ g8l is the h ?%t of el ﬂiﬁtlfl@ Euppof.

troI ? H‘?{%’% and lers ntonite,
{/'(fcg%sm% 8 j eds o y Bpg‘g%) |q qﬁ}’sﬁﬂﬁh‘é@l&h ¢xist onshore to
oﬂbhmfe sinuflgin@watitsr Becausaiof ithis thyset dystehs S0f¥e? Gfdd 3O&¥pdl Joroblems, in

paﬁg{aﬁﬁggqags%)e% Q@e?‘ght, 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
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2 hydrocarbons): 50 to 85% I|iquid phase of the

hydr ocarbons fromthe field: 5 to 10% This type of
waleooshoosge fluid is not in any way conparabl e WeTEP2005/004654

production crude, nanely one nmainly containing

hydrocarbons fromthe field and water, with relatively

few solids (typically Iless tHan 10% generally |ess

hylidRRbeRd): 50 %S%QQMUﬁndéhﬁgf%? ‘i}ﬁéo{??qrg@ﬁﬂbﬁqsff%mttﬁ?ﬁeld 5 to 10%. This

sep aratron_o
tmﬁeﬁﬁ AnfingGuid de ook in 38y ovays@qmp%ablﬁ Heiths g praéuctlanoprude namely one

madhl Q@hﬁl’hn@é hydrb&r&iﬂé,'fﬁdrﬁ KRIANAARE wlakdr] With %}m@!ﬁfeﬂgsohds (typically

lesaglmgl @/o,(ﬁqner ar ag 9%51%{1; Igg%]\,\rﬁ]eg}? e g@s@&eg%e@ﬁ {pe separation of
thip detiassiaid, Amlﬁﬁmﬂ@ vemingndndr fea®erihp @f some FARE bdlidsahnd/ dispatch of

BB LG 8yP L SL R RBT e e s, ramty

oildiveateri pod i intgrface, owst eacoaftrodlelrtdher001$}e¢| Anp eemigsiaturninterface flow is
sp@@ﬁ&ﬁl@%éwrggm&éﬂv (y@T ﬁ%mgﬁj? scribes a

convent1 onal hree P ase gas) separation
pr 9&@3122%%/%@? €52 PHECFNENARTaRetoh for | disfaputingnhot water above the

oﬂt}}h@geedl@fr@ Wt@ydm@&aﬁ?@élpcess f or t het treatment or
i cation iQn cru
ot hs REserer bipmighuot sBee pisse aualar ke separtiom process
SWMYI@ETHMN\&EB\IB]@@% (or f r actions), i.e. gas and
%@ %%%nﬁ&' th%l‘e%]re p?{;\qdégjzz %1%‘893@38%&? e V\{gneetnp 81[' ﬁr%lcgsqng (purification)
of \mdum@m apidg Gomrirising thecfobowing ghgds: (Dcpeparatiomiod the crude into two

ph%b ort ﬂhﬁﬁfoﬂ'@ni e. a@ Caﬁ& %e?ﬁbé!ﬂerﬂﬂgﬁnt &@%fs%ﬂtfﬁeofttgé §£id degassed
mlQr}ncuons stabjlization (ob require

9N I W and g>ﬂe b*fheffeﬁwlbwlh gytalokybﬁlbfalh m«fgcqrwaermal requirements,
saitl @Gptiniedd pROWYs wmg as el pdrfogm the H{réé ﬂjnBﬁbrIshﬁ' sta®iliHatie (obtalnmg the

N S TR TN S —

(olnmnmgnha: reguirédjalizconteint). f or separating the crude into
PQ rﬁﬁ@&ﬁlogoﬁl;{) r;ﬂ‘d\%ﬁ@?ﬁ arhtu§ - fof al?eaﬁﬂ? h(gﬁ'ﬁ%ﬂfﬁ 9 production crude

S1 on Vess sep aratin
coraegagg o) @it ansepma@ngvalneepruéﬁdn@. Mo Tases (arefmadtions), i.c. gas and

de s§esa AYioA mdab P4 O&@él%e}f)zﬁﬁtn?getﬁ%ﬁh Idegaseed/@ﬁﬁﬁloh RatBiwlater and oil.
;Hlocarbon e |SIO npri sing the | om ng stages:;

REEHFHIPNS A1) RFeY %é’d PEMTFS i'Oh swatrﬁm‘g \ﬂ/aWéWf-stﬂ hydrocarbon
enﬂuﬁg)d‘leommgsnag thef followiipt st:i@lsgﬁ) wiashifg v&d S‘degasaétﬁ exﬁluls)on with a water

le%\}ga?glv e:{ %fﬁ%l l{c%%ﬁ]:fvéno% g%sg?la ?311 %%@r\%\é\’y ?)g \f@t oﬂaéﬂ'@ a flow of water.
Thp vesftesr ]gg| }y:@]t @sngqnqr@il){[ﬁonn3 to 50me ang ptﬂfd’ﬂhb’nﬁomt‘h(i) 12 m. In one
em®Biidient QRE %‘eeronfeh? of %&a&‘gﬁé’seﬁ 'Er’ﬂlﬁél&'? éé ?ro?gﬁ’t]“%h 'Wapz)‘ addltlon to a

wat er add tion value Trom 15 t
valug fiopy 1 ﬂﬂ mmm eﬁox for i mﬁed%%emo the Messel. Hﬁ@ce the invention also

prdvliﬂé@ rat pr@ébs§|f610the @elsafatdﬁﬁofaa %&emnfl@ardcmoﬁ RRANAGH e&npnsmg the

oy ABLEY 1 B (VS22 000 S| b OSSR SLTEL N, ana i)
recbwerylmeﬁakihmtoﬁmb:indaa ﬂmbfn@tevessel and (ii) recovery
Of Tﬁe 1593}%%(1 91' ngdgs fl gﬁr%c%gs ?épara;{ an\\z/vgtré}-qugll hydrocarbon

oce SS separa
emn&smno@cammvmg @1 1é¢\blngc$tﬁgp$ i(®i qrgatmeoffanl difwitey igerfapes(il) washing
the(éa?d é}fuﬁgﬁ)h Q\choxi/at@inat%é SRR intBirsdel Qrﬁleﬁnl)(ﬂel:()ve\“@ém 18w of oil and a

efsal enul sion with water at the ol
OWrﬂé?Y"f‘%fce and (iii) recovery of a flow of oil and a
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35 flow of water. WD 2005/100512 PCT/ EP2005/ 004654 3

The i nvention al so provides an apparatus for
waeepanaetsing a water-in-oil hydrocarbon enul si BEI/EP2005/004654

conprising a vessel fitted with a spray or water

di stribution systemfor washing the said enulsion

wth water at the oil/water iterface. The invention

al ides [

vt o (AL oI pRRRRL N 3pdRliut 16 SAARKRE £flr-foil nydrocarbon
emalsiaompTiSingsa Wl LGcbuth B 6Pray . vAmAISTbiam Systeen for washing the

sail @bfu®idn With Sté aVﬁfe&ﬁl/wat@ﬂﬁxtérﬁhrther Corr'prl sing
downstream of said vessel a settler tﬂe i nvention

© pIERTs Aosreyides BAr GRPEYHDIPEi g SRaTagent Ak a water-in-oil
hyédwgoparbad esiuBiaocanprising o vedsel fittadewith arfeedBfdr Bhid errfulllsmn at the bottom
- T T re 1. is ow
of S sriegly i her i) Aty of b Bt  Fofer
Fi dbe en@ntlgn alsé [ppyyiddsear shlp)br aaqgr: compsisiag ©oe oif thip sppacaties according
to BBt of the invention, - Figure 3 is a viewin
Cross- sectl on of apparat us accordl ng to a second
RAEE LESIRPTIQNQF JHEDRAWRIGS hvent i on, - Figure 4 is

a gr a@mréhm ﬂ@wtch@n @hapﬂﬁessﬁc&&ﬂm\gl t6 eRSiriar aftf the
eum ul on of

emul si on fun
et eFIEHE i oW ShfigaF pEers agteringktp A PEBdiTERE pighe invention,
of - apjparas us aammmd crogs-section of eppadiusantordihgttba second embodiment
, ure 6 is a viewin cross-section of
acaowlﬁgh#@l@ mven{:{)%’s according to the invention. _
DETAFlgED‘f BESCRI Paplosh@rnEMBEODINYERET $1 U VisEosiiwBRNTheORmulsion of a

pet?&enﬁhﬂuh&‘é{sei‘fdngﬁoﬂ\bf \lvat@P&’m*P&t descri bed nore
partlcular with reference tfothe appended draw ngs

W t hF1e8F%y d é?n% LieppinegrgEfrsection ¢ m%m%cewérngst@wmwlmem of the
inventidil,t i - st age separation process (in general 2 to 3

stages, 2 stages .bein Jusrate i n F| ure

b dERLr{ B e Im Stobfststion S PR Phap b bits ek fgpention.
DETALER DESCREPEION OF IV BEHAIWMENT 8 YOR SHEANVENT KN oi |

ph an

pang iEanich ok Sl BBl n O bR RPE D T sppende
drayyiggs. known as a "slug catcher", via a pipe (1). This

fi Bith fe@é}é‘lﬁc%tt@ml flobﬁnté?ﬁoﬁél%ﬁérﬁ@ féfa mhMRst aratlon process
| | / wat er /[ gas) separati

. (liqui a
(inSedipy 4 903 ftagmrz HaeR BRte Dl FLbBRee 13 il e Bferibed, the
colapaeEnts heirgsaithe mﬁsldbﬂbﬁﬂﬁshfpg The chidb$@dieany oil)eatdifinih an oil phase
oy BTSRRI e 5 AL i,
alsp kspwbiasiat luggaiglger orvieagaps(lpr Ekis firgt separatoe pp_rfonmsﬁle function of
twc‘!\’ﬁhiseh@}ﬁ%lcﬁgas?d&e tREe- %Ms‘éctmpﬁﬁt%}i?@s) ' §ePWa libn ﬁids taH;F)bperforms the

gravity Separatlono wat er S 1IN
fuqsﬂa% of DREY GHBG STUBS 08 CFRSIS AN EFHIES| ffom PABPPBS sub\seﬂm;lt levels in the
prdb%s@lns@ﬁ@%@ tl'ﬂﬂ‘émaﬂﬁieﬁoﬁﬂfé%ﬁ&é@@ EefateORSthk s€pdirdlioANst an emulsion, any

wat er separa
eg(cess pressure in the process will have an adverse effect because it will

1ns9alb1]1ty, surge or
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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t hroughout the rest of the processing. This is why the

residence tine in the first separator is generally
wa@iosaodsong - several mnutes, often nore thanPdT/ER2005/004654

mnutes. In the case of large 35 flows the first

separator or slug catcher has a large volunme, up to

many tines the volune of the 4iser or the well tubing

su g?lglgiseg Gho{@n gﬂgﬁvf q%g é(?%ﬁ%%})&%}ss&b%ga éE&Q&? % \f%jnse to problems

{FhPigmes shoul d not give rise to any problens on shore,

t hem ot t6ia¥fistlsepatatich BY gé%ﬁll"téhﬁ ﬂ)lgllﬁ§ ngrfﬁzatehrln %Cé%hatnger (3) before
e ul ds_.are

th%ﬁsé)s(%rhsjﬁggxéci %%};gx;r)z{]t@!ef ?lyﬁ eﬂpp@{mg)rcog@g% 1n grst separator are:
termpgratuat 60-9070 phd plekyuré he-20 parsatxdepticiigithé pressuréimali@ven exceed 50
jrst separator are: 5 tenperature 60-90C and
pressure 10-20 bars; exceptionally the pressure my
evdn agsopwentiond! pigaessing| scheme,anwederitowainphr witkské RYP, BSW and salt

speGREMons e ﬁ[lg@/qu%[ cﬂ)e 139& Youdf ﬁé;pe RemBY B’efomg&daré fhhsferred to the

specifications t OW Nng rations nust
stsas @ked before crudes are transferred to the

star @@ﬁtrbmmgsb@gas &t u‘iﬂ?sﬁfg-&kd&? of gas and |iquid
separation, -

(slu at c - water

st abg’l'a}%?é‘f‘r 211Ei‘flolfhe crudes, and - dewatering and

desalstabligaatliﬁypfmalcl'qdeh,mtii ng of the fluids to a

te”p‘%fe@taiéi—jﬁ ?r&sg Gt 0 65C is required partly to 15
Se

| nprove 0O aration, i.e. the coal escence of
dr dpipecally deetingnef the fluids|tp ﬁgeromraﬁum from 45PCd0i64°Q irareguired partly to

1rniP&l/epéi[/(’vlaié:rts@pzﬁﬂt@cﬁiJ HagendeaaSeing &f d&pﬁtscﬁﬂmﬁﬁzﬁj gbtthng out in the

der to stabi|ize them In order. to achieve
hqf%alﬁa}ss-h g ARl iRy dicPges desaseiag of |ﬂﬁ’g°r“f1‘l’§emdﬁé?fa't°| %ﬁﬁnhze them. In
ordé&npedohiave @hése fui®@idns QSft @swakeinpesid &QQUQE dthtOéferatihigeemperature is

ors o si. often as three-phase
m%sigg E’%tPNSCH %Jga g@a ed water is 20 passed to the
watlhe sepaatare operatel mostnofter_s hotine-phase &epairpmrs( APhe ddperated water is
V,
padi2d 18 Bl A EERTA @bt o) Dl e (4) ThE oy B e separator via
a 919%10@§0t%@5§§9‘éﬂ5ﬁﬂ& unit {AetlgWnk Tmep;epz(r@t)ed toml\ma@ I@VGS the separator
tmfougm ngeS(epMdSrbgfuﬁﬁeﬁ se;;mﬁnghﬁn.phase in pipe (6) is
n an exchan eﬁ ore ea?%rl n% a second .
segéﬂea‘?‘h)rp 8%) M PHRE &&o‘ spheatedniy @t syehangere(elsipiseenteing a second
searstor €8)s Tabitwo Zlﬁhthrcgﬂst@éest dre desipmakel. toT&iﬁure%alﬁli‘i}'ﬁ)iﬁﬁ of the crude. The
se?q%@asr @:%rg{or a ﬁll’é hy ea € Q&a?zﬁor r@raﬁri‘g uoC]%f 83}% Of OYV?th ﬁiafz ow of gas and a

flovhef @pphase. ”ﬁg mmﬂlmglcon@tlons inttke sceomhskpseparant or geaeml: temperature
frdn‘i‘ 608085 30> LAIRRER L @f thE rd?ﬁ@rqggbkgtbg QQO?]E gaxp Ao 4h& atmospheric

of the order of "about ove
pf%?ﬁ‘h‘ﬁspherlc 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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In a 3-stage separation systemthe second separator
operates under pressure conditions 30 which are

WO pdosnosdi at e bet ween the pressure of the firSPCT/EP2005/004654
separator and the pressure of the "atnospheric"
separator. The oil phase is then passed to the third
separator which operates at aspressure of the order

p%&at@sbﬁu:% x%’sgxré glro%% ? ratn‘?%?)}{ %Blgegsautémilg E@ng % IZS ({eg?ssed The oil
phiage IbeE“@é contaies wiatker(seweiimeshap toh&0%).obhienflaf is| thes passed to a
de@ﬁltlﬁé/@é\%{@ﬁngﬂﬁ% thefscl: W6 FicBiSny &dd B %cgﬁ'lérl@(f insggm\%lae device. In some

regar dl ess he nunber of st ages.
caéfﬁdwbgrg dg,s%ltlpg 3 el HECEFBRY> Fﬂep/@gen(ng)algtpﬁdm@yd)e carried out This unit is

indic5te@ Ginl el &iagr-ﬁﬂﬁ(mte@iﬂ isSan PRE®&ticOcIa@coaiA hotential difference is

t assed to a
appliERbAHED HPIAtE 17 TUPErE Ry ol RS creparalipn nilF die, desagine function
washevatepiangeded irto thegfluadglispreart bl Jhe iGlev aﬂthtahhtaltd‘i@uﬂnﬁﬁtlst upstream

fr (ﬁﬁ p:laltﬂﬂllq% vgpe 29 9}?%%?' PIS:-SI-% Eg %%Qéne%}f’sgé water ﬁgaergec? seawater, or

sur e c ose éri'c pressure,
prﬁ‘i’lquﬁlﬂﬁe@iﬁép@ﬂs}@m@d%ed The oil phase flow still

co I
t hg]}ﬁ'ﬁdgg%ééﬂé‘éaﬁéd gﬁﬁg‘é\gé ﬁﬁhﬁ?é&eﬂé%ga@xﬁe Hﬁgsanﬁ tﬁéé(eisst:ooled (e.g. up to

abpp AT Ld HLar airhmees 6HY |bﬁ@de ﬁn&pgﬁ%méhea &y pteage (anks grawait removal
orm‘éeﬁy whigdatedlgadd trarﬁgoﬂt ifadﬂ]ﬁlies%ﬁ@l€§§@ﬂl Yanké&@%bﬁfehﬁ& Water is drawn

off KGR aari e W EE o anipe KD SLGRsINo the water

treabihen tundlor ditirhed enaree dfshe tppsdpechidre meationddvabopt.dh dsct i0some cases
wiiP RS KR YR HEFar® ARA BblaGleant Bhalc FocfERR &6 8 water (aqueous

t1on IS 1 Nj ect
phase) eaxiasted tfram jthe @ﬂmpmenhéowe@mam helpsiwillfatprysgparation by operating

undBs¢ddaiBns oF 86l Al erhllfioN Hweksion! 1. ¥BSBe WRheE WARY-iBil emulsion to
denm neral i sed wat er, . deaer at ed Seawat er, or

an QlanrRfe] emylsign, WHiCh iSHSISE [0iFPaRieer . 10 The crude
tr gatied 111iibttatﬁd&n%gtxre 4, Wﬁﬁh\{ﬁ&wddzsaanae)@h@@e éﬂﬁ%co@ﬂjﬂ in relation to the

wipdtbriy §F BeciindiGofl TR ' b Pl ol audin ARG SR content tes
bekowap tspectfioliniit indhe dktrastad fJuit de.gr 63opdr oil-uevater afihpovdter content is
ovEf"ﬁl'a{ hltnhe?hx? Yot @(ﬁﬁ@fé(l)n(fsqg KE Erﬁleﬁﬁorp%(ﬁﬁ{ oD B enmglg{l ah& lies within a

dr amwn rom -t ewat eri ng or rati
rangeofrowy; @ tQ 8PV pwater5The, gaulsipssisgeasisr ﬁ%éemterw en it is an oil-in-water
eﬂmﬁaﬁ nment unlt or retur ned to one of the two

N R N S K o -t
waaqutemumeqmanewnthethg pradugtiaf wate enatheaed (ixameesnparamhasghnicular the
wa%&t E:ﬁ’l% £%4nk Eeg)'% (%}efroqﬁ‘ ltﬂeo&gyl{lng 81\!1\@ %Eco S satur eai \{v g r%ssc&yed gases in

ter se opera er con
thﬁs@pé@mr@ad élmmfgtedwcommaﬁjieo o trq:at en thc Wmnfgérefatrmt anit.

vatehet festbd i e V%ht@f‘trtaeﬁmeﬂf‘uﬂ't s b]ﬁ]e‘ﬁ@ﬁs%ﬁargﬁw ks g%nsea or reinjected
|ch|s easier to separate. This is il rate

ungergfi@d4  which provi des an exanpl e of viscosi ty in
[ el érabodimenti a ﬁ&e@@&&brcﬁ@b&ﬁé ifventidiewRIBY &dsefbed with reference

o ke 2t s PBisole euffoamv it i rpipel (00 " R aeasor 10,
cofpaiigbn( witly th&6 684 separaot i tinevpatoe rarti thist fiest wqiaﬁ{torcﬁmy @t perform the
thﬂeé hQs\éesre Ilaﬁfm lfﬁq}h%n n-épt %lﬁ% LatRE” %ﬁf? ST t% 2%nly carry out the

|nverS|o pol nt and
gay/Heagd serastian fuactegodn factdn themrec@ﬁamrdmg itcsthe ariegtion @ is possible to

wittRRal abRe¥8iuid flowr@Bs Odnld- pRsWREL 'witlMM | BiePRring with downstream

processing. In comparison with the first separator (2) in Figure 1, the separator (102) is very
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25 In addition to this the water which is returned to
the separator is then discharged to the water

woe@atiodn unit with the production water extrBCL/EP20051004654
the separator. In particular the water return to the
separator fromthe desalting unit becones saturated
W th d| ssol ved gases in the 5eparator and therefore

l&gt er tre at e Sﬁmé %F#rﬁwal)élﬂ @’?@aemﬁggg il %asto}r% ?(&31?# Iﬁ’g peparator (2) for
theoﬁawﬁbﬁogéepltt of emde being tneatedi nj ected 30 under gr ound.

Anlr?mé%ﬁ'ﬂﬁ%erﬁfac@orﬁfn%qgstﬁe fveRisH 8y e El@ﬁxs%ﬂg ?ﬁ]ﬂc{txﬁﬁ Sis essential,

w || be describ reference to F|
for, p‘iag‘?%égasf’% Heatipg te 2r mawgupm &"&Peﬁ?tb@ ‘{1 gandagemerally from 40 to

459D)piargeherall{ Lfcient fo aCkisRAtHeSANwMcE BegabRion 4l oil stabilization in the

veiER B PR dhrbesble, Barefieeot b i of SR REROIREtgasels, and also
thet yussél sizeg Thast ehpetatfrandtG50@. is lan uppyr ﬁnhtyc@ﬁpaftgblco wlitht the protective
palﬁé Hafk tr%ﬂ*ﬂegtd&%%%rgéé ﬁﬂsé‘ynm ion. In fact in the

Focess acco Invention it is possible to
WI The senaaterkd82x mab’dlﬁl rie¢ddedvbsitackeat mxichangers(03) but this will receive

lesél\’eﬁé?gyfhahntts%f)ﬁxﬁ&;pﬁﬂ 1HWHe|1)rg)9‘M15Tﬁ@ge?%xaﬂer?@§)§5rg&lceé 5\&'0 flows, a gas

ari.so he first separat
Yvh‘@ @p‘éﬂp a@ci@‘g:)othgr q,]équg Wows pamel ymulsmn via a pipe (106). The

emﬁ’E'UnEiE’ﬁa%g@@éﬁcEﬁaraﬁr aug brséi}mié gﬁfsse té Ben héﬂfﬁpressure (108), possibly
era el e % an
oS Oy ARE e TR

artt dpaswuk ihstandes, ¢mbedihanger aogoridi agcodet, he iavvidntahp nunnecessary
recgﬁlng}’esélﬂg degassing function is essential, for safety
sons. Heating to a maximumte erature of 65C (and

gehbe heat gxghapgs stuface aregs %eydmgtcggﬁ grvghtign argfvenciosnand correspond

geﬂe@al@cfdi £0% th hﬁ)"/@|0|f/tM@sk%ql§%?lafo@tth@BOMHQMI rocesic, "{he separator at
0SS

|l|zat|on|nthev es |t
am{oép THURIESSPES S ATPSSR ma n‘h’? ﬁékep?gafﬁg%,% h@avw?s%‘élcsfcmatmg fluids
shomihd balag @tmdsbheﬂ/cﬁﬁ&eiurﬁl Neverﬂiblﬁss thesTpbad lsé}(farﬁf)r b hotl ﬁecessary for
Wi, t pr ot ec

im 5B bk M infORA' i th? ol Dukedlr B SR Er R tmospheric
preesm@)bemxye the speaadedpatatoy oulylperformexa anpressufd Ogpssitigifunction. As in
thetﬂi‘io§ aMiihd 6P 0L ?é/sels %il&lul:@dsﬁa {])gﬁeg%igﬁ?ﬂl thfs s ﬁgéﬁ&ﬁ & M85ime way. A

he priror a he separa
deaaﬁ%?ﬂseml&s'éi&é Liquid, fragfian ds wbfaaned198) 2 papR (thlé dhiseemylsified liquid

fraétidﬂllhoﬂtzfnhm aBi@ley i theSfdkth Of QR enMildo BBRnéL AR agalBe made to
Fj lgsn on |§ Fassed to a separator at a pressure close
lgPBe PR ressure (108), possibly through an

exhhgcrgaeal it ]lﬁ)?l))t Mgasaryttbedehzm&r thix liquiddfractiont thiendswaltering may
hovV rab% t{;&‘r‘f&l 8 ifh tc@s%algf TR en‘ri\[l%lﬁecli qlgf’lgﬁﬁ'alctyosht ANfher 'passed to the

excnanger nmay De a“Coo0
Secelfk#]e@ta@%tap yystq!e ae@é@ng tethsiimgntion Hiehquid fx@hmrgmay be dewatered or

on $hY LORRIRNRAS ARG Qfedhcﬂﬁzdt @axttiiaﬁla /Uv\ﬁﬁ’éﬂ gﬁnﬁéﬁﬁg &hto tHWessel). An

d correspond
em i3 age MBI CRBUCORD GRS BHAFED DL O Hheosiepat 4 iy 35% may fo
exaﬂ’fple bd tmﬂpher ic pressure is present mai nI y for the
ake .of, s bec at i n I ds shou o
o e s Bh RS RV Rlras el from 35°C to
65°§eprat atessure frcmtlortec@s bansy TpicalR thenppezatiny edriditionsffor the second
"atth%ém'eH(y el Ln%br aﬁ tté}ﬁpérhﬁl?‘et friofPRalQ r65[’(§ afil p%s?&rg%so% .2 bars to 2
bars absolute. Th1s emu151ﬁed 11qu1d 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



10

15

20

25

30

35

pressure, because the second separator only perforns a
| ow pressure degassing function. As in the prior art
wo besfibidwe of gas is produced via a pipe (110) BCMEPINNT004654
is treated in the sane way. A degassed emulsified
liquid fraction is obtained via a pipe (111). This
emul sified liquid fraction contains oil and water in

tot R\% %P rtl'iPlede@]g J&@l‘é SSagﬂgaFi%%el;ee Bf ?e\W ﬂdndﬂ:%?'cﬁ t%gs det%uipment 1e.

Figure nmentio 'n genera
thﬁéi?@@%af tons dakdeg\itte aceonnts ancilarigs ﬁlrcé\cftsl tohes, tsmlcstures etc. This second

pAERYRIe Y 18Ry on@o%ﬁl'iﬁ WR6sef @ Wiifch A résiddnes Qﬁﬁ@rf r the fluids can
The emul |f|ed zwg raction is then passed to
tyB@&%%&mB etvesh 4 i§j§P€h1accord|ng to the |nvent|on

Thl Bhd emquiisidictiriapid @racﬁmy afvesleNBpRE E(Q’ll)f at ‘Qﬁlslﬁﬂ'gi‘and stripping vessel

trar ded arti
PRNRLY plBhELs T e B SHCERARRR 0RO EIR HalehiBiinslly less than 0.5%
BSWt)eﬂllscﬂ}TW Eedingasfined eettlad(li4) ed atpopediidger af ovdrBowr Warer (typically

déi’x];mérghieg wadp gﬂathfaf?lr thF: ?’«\Tﬁhf tSI? e@ate?%ﬁ%?'ak %c}dh&yplcally acetic

eratln con tions separ a
aq; rﬁiéleéﬁmm&'mg BEAMSET any cf@B@%ﬁaerp ﬁ%Sbﬁ addeddgmth@oi an pipe (113) if

deARedaME lasT Y&t 153! Ve¥sel Bsh BWLERIAZR FeSRNFhichdds h ndeli%o be close to the
‘at nospher i tenperature fro

con eparat or ar
Wi Grd sEvR 5F%$§§&? Ul e, alsigr o opl phases Wi ltle water towards
st@’ag@b&ﬂscﬂ willhake pdangl svihg &dpllmpmhdalﬂeﬂﬂﬁtth@ﬁ@'aﬂﬁng {&8el.

O(}e sgg' %m%?s?f?e%dhcgu% %ra?tfio# 1gre f?zg:gﬁq 231 ghg?r}?ézﬁﬁl mgludes less than

roces
&I@spfjéQSOI gayiNmheofharirde, ot p.'amilulzﬂ | twtay eamg0.$ upslo? tNmAof dissolved

gaRANhTSr drfidd Wﬁfﬁ?ﬂ@éﬁﬁg%hﬁ‘altﬁ}?)wps' des, which in the
prior art could amount WO 2005/100512

PCTMERPDOOSIYS g5 dhe secprd P afrthe RFesessdecsRrrding & éhe invention will be
de‘é‘aibeﬂgﬁlt}cwfex’@ﬁceotﬁ Fl@NYerBUmﬁE QeBasedd HQNS fRktiSH HREERIa pipe (111) and

hou nds of t aki ng_i.nto accou
enlsiithg ok B0 0 aproals (g a8 30 o PERiEiEnde Sarah dhe ppfigm of the vessel. In
acsexdamu wqtiaﬁﬂs ¢mioddiiderst the dé@a&ﬂ eandsisietiittisiie YatsER bf the vessel (112)
an%hé: &bil{é\?\erl(ﬁ? %@%{%etgé luﬁ@rf;c%rang fetlmzvlra}rg S tﬁ a{(]) d)vll){é? lcfliyphase 1s for
ex\ﬁma resavered iwe pipd 4113) p@h(smnpochmemwhpmycdady suxtable for acid or
naphtheRRicAMeyessel  (112), which produces a flow of oil

co a|n|n only little water ypically less than 0.5%
herg predhgee giasescgasH$) a0y KQ& ‘E@iaqué%’)(lmfﬁyse\‘/i(hlzé Just above the

mDW@tEr (niékﬁi):e ter@ds OVSET distibudié @)Fsteﬁﬁ MRIS Gﬂ)f ¥xample a spray The flow in

ST L8 A s P Rl o con
wate3 endlhoyiynglagenf the dlo“amﬁ/ﬂluﬂsmgmhtlmﬁmm theatpphidesy pekferably 0% to
ISB/Qb%r bSluf’He Th@ P% él%)ly off thed o{iﬁ(qflg \Zm)%s lo?gélative Ly large size, to

vess tora esse
enﬁ@gagft 6036%50@}065 @sp@@allh @t tmagnulﬁngn(zanq g tthe pgter/gil interface. Washing

salie sft@fface! ﬁlnfsu&ﬁ‘)e&aﬂﬁls‘ﬁ dﬁd’ti@@Sérﬁfllsﬁ’fqngI A%eﬂﬁt ake%iﬂ;ﬁéheenates) in the

littl e wate owar sse
et e S PG TS HEP gOH Iy gbenicHagsdevel
degsitbad efghirgy fio dsk lboaud thyf It]a?abt‘y Othel Sp}ihcfahﬁQ)Teh@Jbs that the water

d
SRR s Y3145 B O 5Ok s
boﬁf)mdIISQQiIS\ﬁEUthelﬁm‘g&QﬂﬂBMﬁ)fOWh@rS]mmun@sl\lliﬁ: dropilet alespegially by diluting
enféi R g DB&ks a%n@'ﬂi@%rﬁﬁ@tt) Pefndéljgethéeé}lﬁ{lg Ratss QhuikNid encourages

Process accord |n% e rnventio
coalescence. It may alter the physical and chemical ethbna 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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described wth reference to Figure 3. The degassed

l[iquid fraction arrives via pipe (111) and enters the
wo o@sabosihe vessel (112) or in a preferred varP@nEPI0h®004654

bottom of the vessel. In accordance with this

enbodi nent the degassed enul sion enters the bottom of

the vessel (112) 20 and the 0i¥ then rises towards the

systame:{lﬁcamda:rsdhé hﬂﬂrﬁﬁﬁfyﬂﬁmﬁd’feld e s(&hﬁeg §hat b]ﬁay’llng PERBE stagnation
recove ed e (11 Thi s
and% X Sco n@ ge{ ForEi g? Wer aﬁf’%‘ﬁ?”e for acid or
naﬂht@@ncmb@hm@as washergebprsprayimge evapnastetie géwaleG)interface may be

re%l}%e/d&@) u?erd.Cin%H n(vW 'tﬁ 1 ﬁ%é@, (‘(%;T?\)Ci %ﬁtagﬂ{lﬁygf %vafér in the flow

fer Inter ace t
of fggassed gmulsion te be t@mﬁrpapen SN iy therweslﬂngawsisﬂ Th& allows renewing

th\axaChingl i vo4téd Piydsk Qﬂhl@h’%bﬁiﬁhhé’s fheomuieradain R'E‘s%elsflqa% & avoids that
crude es not ont al n wat er)

uction t by
e O BEeM PRI G A FrA s Gvisottg 1 A SHthgr@mbodiment, when
th¢ apeurdes wapr ¢&f tieabdducldn tadesis%h e rﬂ@édﬁﬂﬂ 5 t$®%%§¥washmg using

o 0L g 16 VBB ALY S0 ORT ) s wit b
natunal ephitinedin theneatenleghe water/ oi | i nterface. Washi ng

Sa'ﬁ)e sﬂ'f@‘irgga ng@c?]rl"ﬁ é)%at es%(ﬂ)%}ﬁtlﬁémg ggygmﬂggﬁoﬂvﬁ’lﬂs%ff ¢ Dsel using a
dlséﬂ%“t?h &lsl% Tm}ea bi B8 oestioRgs detrea @mnd < ansofagasmer m’ of liquid
reduiifg ftﬁ@ﬁndneVBhtlaIWUﬂ:O Es Yﬁcﬁhbébgtﬂeotehﬁe&?uﬁdc@a\iescence because the

the a i cant ie at, t he ter L
b“EF‘;f bl bt SoARES pedlomgtion Rl e dines dramits (Secondly, when the gas s acid
(irc partianlas because nifi the predeace ot G Y nthisouedity willeaffdeotth® Maphthenates,

préa}enﬂll‘féﬁxe ( eg%%%naﬁ]%bﬁﬁlg%% ]?J fﬂg%‘éldic’t&r rf%mg%s rtggg H{]%ede the reaction

wlaelbwndldtqﬁherwrss rsaﬂ@tr)lacene rﬁl@kemsemhe oBentions Gauch s €at).dbladdition to this

th@@ﬂa? %91%5 3&96& %tf&abﬁﬁféeﬁ@tes ebfes %Mﬁ@d t\@{t}) t\%%ld otherwise lead to
hem cal _ equi | |br|ao e ol

eP?ﬁ“éf ﬁ*&&f‘e %F‘Pg BB Al PreNsnied; by Tog Ferarmdl tbP flackr of stagnation.
Naphtheh#tbeart dohridintihe sopatifedabter. Oﬁgﬁesﬁf@ﬁﬁ@ i§lewdnride Wb deQ&iry because

2005/ 100512 .PCT/ EP2005/ 54 St
waﬁ‘\gwg el}sglgth% wa ;g]m%g iy veaw1 gﬁﬁs and/olxi sp%ém%nﬂgge dpjgrface oil/water are
suffpreay ioaghpve quistdageriherons  and creates continuous
di lPE(IS\h%H% hﬂlg LIS Benr'h%ef %d(ﬁl?gl'tuﬂ Qvasfliﬁﬁ(%ﬁ%ugm Q?até}edqstmbutlon system

prayi ng. water a wat e

(1 Wawrwéar to evmeaéémtwwn sxaemi(hl Adut thiotimeat thg ghs/water interface.

i nJh@@bﬁlﬁﬁiS@nrvﬁhﬁWaté? ld¥strt@ion & ?Q%t(l@g) éﬁ%@ﬁtef Bistdiition system may

| ow V\%gﬁgassed enmul sh_?h e t;\ag upan entry
°“{Yn{’%"ef rpart HEOEeEm ofrfhes Vesstlofsmakesetli RpgsiPlgeto reduce or even
ehm&;inefugmmger phase which conprises the water leg in
y s _that si fying, age

concen a(rté%éltgrl?gﬁgr} gré aTPPHIS) %’Stemfnﬁéll%ﬁéke q'np(gs ?’bﬁ {thaghieve one or

masgrpbthierslliaets balogn the anount of water in the

prod %bﬂo@&n@ﬂt%a]écén@e bBG EARNEEe 3I1 _ofPor Gil- ﬁ?v@l{e}’ %cﬁylets (the type

washlng usi ng a ray or wat er a Ition IS no
of gmulsian @Pﬁr&n& wRONGNE pEXFRItE G enetphgse ethe sthener s wi | |

be.- tehiead Ubadl! ﬁh&@hﬂbéf@l@ﬂ (WpBn td'ih‘i)ld@@ﬁx@ﬁt J)ie@): emhflfon phase from its

1nt{%i|élctg<grt ?tqm: ng?rﬂé) \}iées ggﬁgéld&r trggtg% n}{Srlnglere?V&; {1iqxg5oved separation
efficypicyad dhtaiged; in npraparison with hetnwedional &Ipdraﬁormz of gas

per Hﬁea?ffngolf%l% gglqsulrlng treatment. Initially the

gas i ncredses t endency to coal escence, because the
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bubbl es of gas encourage aggl oneration of the finer

dropl ets. Secondly, when the gas is acid 15 (in
w@200sileshar because of the presence of (C02) t hPGI/EP2005/004654

acidity will affect the naphthenates, preventing the

formati on of naphthenic salts. The acidity of the gas

may i npede the reaction whiclP would otherw se take

pl aceyiinhaidh (ﬁr I%ﬁﬁ%}ﬁoql of tl’feai“dbrﬂﬁﬁoﬂ %‘fc&é %ﬁu or m 1n@1;ral deposits, in

a
addition to pray brings abo
pagtigalag amhthqs@tq ¥©3p§, @Menw artpthes @rgrnist ramniiesd depesits abthe oil/water

1nt€ﬂ‘9&§|o¥§nthébﬂ%ﬁd)%?%9:r fgae§ nmechanical Iy prevented by
sta nation. 20 Napht henat es

act .. of t he | ack o
ar g"ﬁ&&ﬁ lityi andiqemposition f dbe Wéf atepymaynvarg @pd ihfefinedgn relation to
theepigBicabindelasics (chaeRabise ofWas biudgs béing Greatedalles wh@gwater (in the

emurl]ﬁu}ry\g%réfszg th(ale@?:?y ?qtgtlﬁt(%fsgpg@% nxggy ﬁ)ﬁt esléla{]ﬁtﬁ?rregn reated or treated
(deoxgaenatadt and/ér Giltereidd rseamgteralczroultmeawdder troated ddiltrationadf solids and

50 QU e ot LB BRI (Tl o i

wagh yategt may @lsgeonipin aaripws ehemied addiiven sednpaepesisnacid,t demulsifiers,

Pro¥RCRI tothrelénit Qh‘gdnﬁ@ ob Yain@ral (dkpssits! Bics TW@tﬁlrahty and composition of the
distribution s t he

StrRPRAELERS B G 14 G IepheL By elation rejbe phytics) gad Fhpricalcharacteristics
of thedhmpdes belngVEﬁtedeT]hemtﬂﬁplﬁg fcaaumi e a facomained from topsides production,

h i )
orByE A YA SR RSB RSN TGl oo g e woared
Crt@lastoralgmardﬂﬁemnt of coal escence between water-in-oil

}a'tlhg c\ﬁﬁ&ﬁfmﬂfnopés?éﬁl {3 hzﬁ'e tny ggnereﬁf th%’Pé&ﬁé&% tlme in the vessel is

upon roximity hase or
fr06% HefP) 24 Rogen heikally| ea 6 tcpﬂasl@urSn\ﬂaﬁ Prespurg phﬂs o example between

atrflbspRErRC preRsire andt QQ‘eﬁnhﬁrﬁi!rém midaR (rEQMidd $rom the 1nject10n of gas),
i nt rod;cgtl on botto of the vessel

ke Bred ot SDF ity Set T TRE i BB SRR Fiho Gt BPRaraichetveen 40°C

andi§0‘1§bt ai ned, in conparison with a conventi onal

S SRR B ERSR a8 A BRI A P s il the s

COH@@Q@@& tothat of a kenvestinwal istonagsfvesseyaha EPS@d/ or ni ner al

depns et that WateP ﬁ;rﬁahﬂléh af ek NanAL @es§8§ Qﬁakes it ea51§r and cheaper. In

aspna nes or other_ or gani c OI‘ m ner al osit
fact e Qﬂaﬁlm@f ©F wate drthe deltyie yritstp éhfbmlora JSoPogRawhgreas the water

requiriipeteatrhb®t dpoaidinigytoathe iGvBNEOR iid bOBet@t guhlietyWasd toVBeQilution effect

nd Is,defined in relation to 5 the physical
ananléh Sﬁf]@%rf IE’ﬁ}:ﬁracterlstl cs of the crudes being

t r dh¢ od. plitbe is/vés hexamipdr recbverchat ar mwkloon (8) and aherapassed to the
set%lgie(lewf 4 ao;§1pé ? e’fﬁ'@%vg t %gﬂe)ratgays %ﬁ; or&{‘wﬁ{: %Btto of the vessel

reate enat ed
an% @ama%eérto tlaﬁ Watﬁf fré@meat whit tftaeaamq (klﬂ) | Theagdso removed via the header

p,p%qlu(gsana as§INB VI compressspended hydrocar bonTLeS| dues,
UCtIOﬂ wat er arators e Wwas
et plsgsnieg I8 ot a?CRH%’PMfgﬁ% ReE Eamay ol et dat ny type of
emadicmcaidirot aecte@lsarﬂip forl sddgassed ,emilﬂ;lcm mduﬁtnSCds@rﬂy av@Bisame location.
Thg 81t1 %Esona%v%{salhlsdgff 8Sﬁt 3 ontl 5 8v Lés;%asﬂné?ge and/or stripping
ancbrelf msweuﬁ thenwater kegi (espepr@lly rvethcms@amld eamiismhbmm@h water content from
15688 aqbgr i sti cs
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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of the crudes being treated. The stripping gas may be

a gas obtained fromtopsides production, or flue
w@amedo05ennt ai ning in particular C02) coni ng fPONEPINES/004654

inerting gas units of the treated crude storage

tanks, etc. 15 Operating conditions in vessel (112)

are in general: the residencetpinme in the vessel is

A 0 pi.C f to 12 h Ur

otf lgaggé Iﬁ?ﬁrczgtgn:f g{ ﬁieexélr}[fp e&J él%/ tlove ié%ep e cru eh g m Order {% prevent the
dqvpegglm oé napidhenatest twascritsa nﬁptﬂsmaps)p@m@@ uhdernges‘summo that an acid
gatshﬁas' pre&nt hofhe Qhm@afhe as U?er@@ﬁcat/{" 'h%hf Pressufd a?gg%s\%gse in additional

bet ween anbi ent tenperature and genera
equment, f@nsjERpoNANGHRAIRLCHANCELOtHe vessel depends upon
t heTHegsbaRp G@C()Trdhﬂg t@ etk prive akd @&iﬁlrés)’ﬁ%&é‘tlef Yhpubh8f Béat @while at the end

o R R St e SN SR gL S8 SE0 o fct n e
price\agll the effedth of magleatstimrmke heatingeas adjustad do drwakpies emhRions, which
mgﬁ‘gtﬂh&t anﬁtl‘e%ﬁlta ¥1e§t gpl@ ?eq% V\ﬁ rfolf’!)t\’ved co%%?}l%,trckp% tofs W Lt %hCél in practice

ereas PRI
dqubkeahﬁelm Ofathe@mhangenso the i nvent i on is of better

quahithd plodbg a'i:@ormh% Q'tﬁ@ﬁh&rhr?{hta %er I%i‘t)l( gé?fjﬁ'op s@¥dtion in the case of

tention tjne he ail pasels
iyige pishete étfﬁertt %E?W%Wp(%e) WalRH Wh?é?ﬁsﬁaéhfeﬂlV?@lqwdlnary water

magbé hﬁﬂ Fdriktmyied whef lsé}ﬁm(tihk&he erhliBioNGih@he PE6edra i £id wa§ desired not
t gﬁg]t) fromth bot}tlom of et sstel and 1's passed to
o it Vhent st P 1@ IS (116) . The gas is

r errovtbel temperatuge r(haaieassmpng)eth(e 1363kieg bfi smplgswdbitoas a downside

prbﬁgtlﬁ%?aﬁﬁﬁéx? %91 H{j)&lﬁ?ﬁ?%@ﬂ\%gggg eracttllaﬁ k?rfe?%%d th this involves

e proce or an
adéﬁtﬂnéi@ﬁtsand not necessarily for a degassed errul sion

Or _NQhe BSGE R KE Muzﬁﬁleﬁ BFth%emﬁl k%@tat@ﬂlen dEPRded, or drastic operating
vention also covers this. second part.only, which

COPH\P&P%@ Sr\%z?ﬂr%lyaﬂwp&d Wy the AAHERUNEAMISr Use of the
wat-erthé mgerﬁleﬁ rmam alif tewiaide \amdﬁ@ae&seﬂtaﬁrmj si on havi ng

a wat from e.inventj
of f ertge ﬁ%(ﬁe@ wa \%\ n%ugt in. ﬁ%ﬁ cg%%gt, ?édg%v% {Nll}lc?xh%v%rrli%arto a problem of
coatrand rEprosdsbipgt he fact that a major part of the

Pr O8RS Svdndioh REREEA gbgglﬁr@?o E@&t asrﬁtgg%frﬁ 398&§¢§hgg

econom ze on equl on t S an
f ur@iNed thadslBe iracesy agprding @ Hisi errﬁlq@amasltspmet Ygh one or more

de@r&&ﬁ?m\ﬁ@r a&%fraﬂtﬂt%ﬁﬁﬂts Rsdre FERA QE%QQ #b&fhipréht@hd Bﬁérgﬁﬁg costs.
in order to keﬂ%thec

a Ci 'laleenﬂ\%g? 198 Iﬁn[i%arﬁﬁlé:eté(m fO{ ﬁ(émp][% ﬁB’éilef P udgs Wth]’I; are oﬁen difficult to
traaar(Eruﬂ&ndttased by dmdkngint dsepneatesaardifficaltapareat bedanstethe gas which

mﬂfe@%§%&* Js@%ﬁ e?snt&r?cﬁe!r q‘[lﬁng séﬁ‘{?@ 2Rl “?ﬁl‘gséve%t néei E) mspglhtles in the

ssure alwa
cogepgiof jthh aperateqm Pirewiay, o exrasmptmq sreugant mctrrrteeuoalmually" adjust the

upSR&dns valRes B¢ t}fértgﬁﬁ&% t@%ﬁ&l@'t]ﬁ@slﬁ@s WRRh RGP A &bin cruc%e is a crude
re uires a f:etgt put. of heat (while at the g

PFGEBYES? OIMY:‘E%&?F‘VG%O cool the crude in order

t hat iiis vwlmustag %d\)erall HuntiR@tcPs Onder@orrhili tep@aturd &dditions),
effecs of aﬁﬂs@ﬁ nme and heating are adjusted to

br éak 'tsﬁlg 8 ich

- 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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nmeans that considerable heating is required foll owed
by cooling, operations which in practice double the
w@emws/1af511 he exchangers. 10 I n the process acCPCTEPZPOS/@4654

the prior art the water required for separation in the
case of fluids which are difficult to treat is a

process water, whereas in thelilnvention ordi nary water
nmay_ I , in si on

ma tﬁge@ﬁagefﬁamg Ry St ettG0n SRERFGhE N0 HeNRLHPL S

much i{eQrésing parpdimss feepxamdeSsary to adjust: - the

t efm%ﬁﬁéaﬂl ESmﬂ%ﬁ%Pu&sa%bo?Hin@go tmn%mhllagnafhtm &heos

but__as. downsi d 15 rom) ornmati on of %anl C

in
dept§ &ngerﬂgpn. Rrkssdh BPW@P ¢ é%\s?.fgmm Iéi Tseideres) tlmwf Pri0sminutes in the
topsﬁ&@ iviethe pﬁdﬂhﬂt it® ﬁ&bm@@ﬁ:k $ime of 1ees BAUV1 Obfbﬂnutd%efor example between 3

i1 f t de th d
o E S 38 pabRgt Bl Hint S e L A R dbgycss of th
mventiohe dehydr ating units, - the retention tinme, but
th )
o T B 2 i 6y ASHE U} op, 1t may

USSﬁi@bF@f?of cost and reprocessi ng. The invention makes

It RQpRl R &vadsh vaYR dkstaRRi A sySRAE(195) E&ﬁﬁﬁsmg a plurahty of pipes (121a,
G ven .that the, pr ocess accordin he

nt ages.
1ﬁh£ﬁc§sﬂm@m d?%%ﬁé% a fpamtolharaeemsph wla@w@%FqI Ry agiipe (122), is
dederiedrwath referemvietts FiguRes.e is net saving in equi pnent

d 25 T ti
g By B Bie ol BHT qrdhE PlecBlh assBifing fo theginvention wil be
degm@d vditlf faferande todFigure éaflhe Gegatesi dptidifraetionoyrrives Wiai pipe (111) and
en'télls @E%tt‘é’é’f &ff theVEssal { lfl.'Zf l’i‘h% dib& fﬁen%}%guﬁﬁ g!]ﬁxeqa%rface and then

es extract SSI e 1s
th'fo Pég@,@\feé toyerds mestoguwleege .thes@l phaseris ﬁ@mnanml@gecpvﬁr@m at the overflow

(1eQUTHE wafer A ﬁleqmba; 6fORs =ve§|§¥l (\m/) RipugipRABY & pump B1. A spray (115) is
'manu

cur rac e to ust .the” upstrea
logaled, &6 svigkof Sues G arpelr dih Begubimen Popise 5. Pipes
(1Al a2ph, d)Zlc)rande(IIE) ale clmwdedlageninmucmgy Aaiés sprayBhie padfticular fed with
se!l\bgtelf (A lnn 3? gg%ga&pgrrﬁ bé %rov?de&es%ythz\lltl t}?ig %Sﬁsée%' éhulsion that is treated

severa nor mal
hag gn hiater gresient of t15i & déﬁf él@é)d Ig mrgheraboctimeyt), no sprapgvil be present,

esﬁéc@g%h'tﬂé‘c%to?% wAHoPeS '(&/hi@ﬂ iMHGRidh? ﬁgﬂ”h%rﬂoﬂ%e& the vessel to the

) e%g%ecte wat. er_, hi s rernj ected water
m&erfécqha% 1618 Re I atIN émfrb&q Heay, e%cwﬂy fropuhtoal g
¢ heAringaXe- @pmom@w\l@fmt@nﬁﬁyrmpmdﬁ&asatt&vew 128, up to a water

uct eneratlng soaps, as naned by conpany
COQFN{(%&I%WQ%% ‘henat es and carbonates (which can

i ntlheawt phasetherh8ops dous ttho nvevver dawm te tleerbéteom (123) of the settler

LR SO0y8" e PEaBo R RES 8, ARG, PRESmlf the botom of the

seftlsn oh 14y isaprmrad Whaipwnp K 2wkba tve dpwg fiom pwaps Ph @nd B2 pes passed to a
water ﬁeaﬁﬁéﬂtainﬂs(n&adh@fvfnb NEhe diPis fﬁ*?&ﬁ%&@ov@?e@"hsn& dYReS@dw (124) and is

conpl ex .crude a Ing to t venti a
thgh;gﬁ?wémyca ng Obegng passed to t mpstorage ?acﬂlty (not shown).

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

a static mixer.
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The invention nmakes it possible to go froma residence

time of 20-30 mnutes in the 5 topsides in the prior
wa@edostiasa2 r esi dence tinme of |ess than 10 m nut BGI/EPDNG/004654

exanpl e between 3 and 8 m nutes, in particular of the

order of 5 mnutes or even 3 mnutes, in the case of

the invention. Al though the ildvention is particularly

intended for use on a float cpasigeport, it may be

used on shore. 10 A spray or wash water distribution

system (115) conprising a plurality of pipes (121 a,

1211h, 1Pdeckss fRNResERthch (Btﬁktlbllﬂ cﬁld%&ln Aiflg the following stages:

arrang nt, which

Gesor L BBL \iERTiey Y ot et it nf PuREs. i ape Gessned pulsion, and

t he sedbnd spparstief oftthesaid degssedanadsidn igo waterfaad oil.

invention will be described with reference to Figure

6. The degassed liquid fraction arrives via pipe (111)

and- 1P resmsepecording boelaioml o witieh viage ) i¢ implemeited without recovery
of%rﬂﬂvﬁﬁ—gﬁl] thge&ufsgosﬁ%te}ﬁg\@r ds the interface and then the

noves towards the top where the oil phase is for
exarrpl e recovered at the overflow (118). The water in

t hes. botPtroctf‘ciQfacdohﬁng’ &S&Qim 1 bt2) iri s/himrma%d (byc&?mgfép tHelsubstage (b1)
acat Interrace,
of Rl Yhd i Riop TPl Breat Al ShisTessyure 5.

Pi pes (121a, 121b, 121c) and (122) are shown

di agra I &£

2 Oqgeav\rmlatgéésg Q&Jo}’dlﬂ% i §laﬁ1? 1% ié?n 'vﬁn&ﬁgt&% g)) %gm%ﬁgesvguggage (b2) of
stmmgwﬁbgae@aefg@blymc&m that is treated has a

wat er content of 15 to 35% (vol). In one enbodi nent,

no spr wi || be present, eC| ally in the case of a

nater hrbnareRaPe Brhes SRR Aol Shi BOVTLRRES (Bhgomprises the
subsisga(b3}) of wishing tht e4ill @am)sidrswith Matee iaethe gat/wiliigtadthoe.

from3 to 15 in, especially from4 to 12 in. A

make-up, for exanple of water, nmay be provi ded at

ovdr f | dinocesBaccopding taaanyaofelainisl todt dsn cahpasiigwstage (c) of settling

[ e then flows fromthe overfl ow

thggir\}\%ﬁ?%attl%g]eﬁ %tsitaﬁr{?)i%) of the settler (114) by a

conduit. The oil also rises to the surface, as before.

The . watPescekdadcbrliROlot MO, ik Michsddel(B) inchdids a be’ithng operation.

punped by a punp P2. The two flows from punps P1 and

P2 are passed to a water treatnent unit (not shovvn).

Thes. oi IProcesd advatdiyg reemywereddmedi ta @, anwhickrstdgeVib) do2dprises a stage of

; [ assed to
1 de oo RN the by Bt Fhuihine e, Pk ups
can be obt ai ned by any device useful for mxing

f | Wi dSaPr&éQ@a&o}fﬁﬁ & Qhim 8, whidh IcBmPHX& usindD) water leg comprised from
|‘(255/ 100512@?&%% 005/ 004654 12 AIM5 "1. Process

dr TREErs: pre opx4 1oy FdEETSon crude conprising the
foIIovvi ng stages (a) separation of the crude into two

ra)@r atT Ocﬁ: 5 of ﬁdén% g‘? ﬁgﬁésedegﬁuwﬁ CE q%fh a?gﬂs%eiﬂé'géﬁion has a water

coamjt w9 .15 to 35 vol%.

11.  Process according to any of claims 1 to 10, in which stage (a) comprises a
substage (al) of high or medium pressure separation and a stage (a2) of low pressure

separation.
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2. Process according to claim1, in which stage (b) is

i npl emented wi thout recovery of a flow fromthe
weewsaowsm2 i nterface. 10 3. Process accordi ng tBCTERI005/004654

or 2, in which stage (b) conprises the substage (bl)

of washing the said emulsion with water at the

oil/water interface. 4. Proced$ according to claim|l

or 13, 'P'i‘od’é@é 5(!?:0?&1 fo ;{tﬁl)ofcc@imfs'lstgsl 1S%Bé8%ta%b@g i9fmplemented at a

stri as preferably an acid
telpp?iegs o cl%?b‘?’?ﬁnné5tal§u‘da71§/ Cofadyvputpgsouslyt betweeri #5upid 1§5°C, especially
besvagelsS(dny s0e0pri ses the substage (b3) of washing the

said emul sion with water at the gas/oil interface. 6.

Process according to any of clainms 1 to 4, also

conpr i Sromgsa asd:cag'mg(to) ayf of eflditnisnd) to2I2,tinewhich the said stage (a) is

lmgF 4 mﬂ%tdlﬂg) giﬁi%ﬁ%gt SE% eslz ﬁl&aﬁulgfr%ﬁgltegsgﬁfﬁrf%%lgg of Detween 3 and 8

migpiek-at i on. 8. Process according to any of clainms 1 to
6, in which stage (b) conprises a stage of 25 passi ng
t he de%assed enul.sion to the bottom of a was

vedéel Prefespperopding de @Y @f wlpimg Ictoaf In ig, whush @rage (b) is implemented

dueiagphrésidehicel S fdetwrdef 4 dnd@4qoapy i sed from 3 to 15
neters, preferably from4 to 12 neters. 30 10. Process
according to claim8 or 9, in which the degassed
emlbsi #nodess accondingto apyf eltims rlotm 14 ib ovidéh el Seoddction crude is a

coRpRESSRIRRIEANDS fPnBlic Syl ol > 1 Lo 10, in hioh

conprises a substage (al) of high or nedium
pressure separation and a stage (a2) of |ow pressure

ig 1sgpaorp@bfaﬁrs fomez&%{e}%ﬁ d?@ﬁE{n&Pra&O&an%g}%%l 13

ahi ch WDageniiy (0 [yl Grabugtion of BF el day ecophases, gas and
bet ween 3degusskd/aflsiadyaxt ageousl y bet ween 45 and 65C,
Conee T, s ST Rl o s GRS g apie and o
stage (a) is inplenented during a residence tine of

legg t IA%aﬂagls”é&Hfd%?g t(PEﬁfrg FRPly vict Bl& a%ngr}?nlf 8112) does not

m nut es. Pr ocess accor to any Of
incjude fepONERY efha Howdeom e gu $1%lré¢f§aﬁﬁed 10 dur ing a

resi dence ti ne of betvveen 4 and 24 hours. 15. Process

accgrdi,n
SR T R Rl p—
spragpint Watar disorhmdien slz&eﬁﬁ(llémfm ohslsng dhie tdi¢ ehrudd@dmevith water at the

@at&rlﬂ%&‘ﬁlzé on crude conprising: (a) a unit (102; 108)
or separation of the crude into two phases, gas and

19. Apparatus according to claim 18, 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.

20.  Apparatus according to any one of claims 12 to 19, also comprising a distributor
(116) for stnpping gas at the bottom of the vessel (112).

21.  Apparatus according to any of claims 16 to 20, also comprising a spray or water
distribution system (117) for washing the said emulsion with water at the gas/oil interface.
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degassed enul sion, and (b) a vessel (112) for

separating the said degassed enul sion into water and
wWo@e005/1@B31217. Apparatus according to claim 16, PCT/RP10051004654

the separating tank (112) does not include recovery

of a flowfromthe enmulsion interface. 18. Apparatus

according to claim16 or 17, il which the vessel (112)

COMM | YgshatatusS ERYIAE toVahe of iasht i1gUbi I M&x‘iﬁr(sﬁég‘si settler (114)
dOfor masgjgﬁﬁ%he sgngenuIS|on with water at the 2

SinsireaRe & &F15Ed 12k 9. Apparatus according to claim

18, in which the spray or wash water distribution

syshem i: ural it i 121 a.

T2, Apppiths QARG 0 TG ' ViRh I st Gmses o setter for
settkrg theldggass@l @oulsisppar at us according to any one of

clains 12 to 19, also conprising a distributor (116)

for, stripping gas at the bottaom of the vessel (112). )

21.24Ap ﬁ%ﬂpéf%‘és ageprsing Wgal’(YOOfeFﬁ‘}/‘méfl%qoaz lodn Wighosaphvessel comprises a
fecl @01 cfonpiid depgsel &Mildonaf thedboRbm oFRaidivekdel.but i on

system (117) for washing the said enulsion with water

at the gas/oil interface. WO 2005/100512

PCRSEP2Giparadiy 6&6rdifig t@ Zlaikppr which amgwisds agwater depy from 3 to 15

| conprising a settler (114)

m%%r\ﬁﬁi‘gsrt@freg%orl# P%)n?r‘]‘ t?(’#e2 @é%%él (112). 23. Apparatus

according to claim 16, in which said vessel conprises

a 9@t t |pafddis a&obdihg th rkgaiH"'Q4d&g§§,55&nﬁ'i@i'ﬁ%'aoﬂ/ateg4nake-up device
p@\ﬁ?araétgs accgig ng to any of clainms 16 to 21, in
u othe feedddiby conprises a feed (111) for said

degassed enul sion at the bottom of said vessel. 10 25.

Appar atus cording. to clai 4 ich,conprises a,. .

s ARG ofnd & STl efiling 18, G 2RISR pigh or medium
prassungstparator 0162) Apba ot pressiccsepdiatg (108)cl ai m 24 or 25,

conprising a water make-up device upstream of the

feed (111). 15 27. Apparatus according to any of )

cl &8s Apparagispeccorhing te apy @f£lamghl ©fo Fddfarnmplereensingethe process

ac6RBiagad afy 6ffldinsan@ 1&.1 ow pressure separator (108).
28. paratus according to any of clainms 16 to 27, for

i npl enenting the process 20 according to any of
cl &0ns Shipt or Bdyge 28mpiSking tler apparayes seoflingionghyt dfeclaims 16 to 28, the

J C Log ot | 16t th ..
BB 05 Bl LA AR 8 i e
the vessel (112) or settler is in the hull. 25 30.
Pr gpes Prd@@ts fd? §he Sparaaibh 8P a%at&-iﬁ@i?ﬁ?dr@c‘a%dn emulsion comprising the
q¥drocarbon emul si On conpri sing the
following stages:
(i) creation of an oil/water interface,
(11) washing the said emulsion with water at the oil/water interface, and

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

31. Process according to claim 30, in which stage (iii) is implemented without

recovering a flow from the emulsion interface.

32.  Process according to claim 30 or 31, also comprising a stage (iv) of stripping with

gas, preferably an acid gas.
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followi ng stages: (i) creation of an oil/water

interface, (ii) washing the said enulsion with water
wa@tooshesoi | /water interface, and (iii) recoverPgr/BP2085/004654

flow of oil and a flow of water. 30 31. Process

according to claim30, in which stage (iii) is

i npl enented without recoverind a flow fromthe

emud$i Q‘}obéys elct&Qhg §>2an}P 10 Qﬁ@éﬁﬁ’l L& ?Q NGisb Gofil sfﬂg?’% stage (v) of
or 31 ﬁo conp rrsrng st ag |v st rrpp

@e s3jfl eparlsien thrmg%éqlbm&faiace\ro 2005/ 100512

PCT/EP2005/004654 15 33. Process according to any of

cl a Q0 to 32, .alsp conp

vvag%ﬁg};}f’ﬁeés SSPramz. sf“byn ga'é?/ I"‘1§‘ht°8’inf"élﬁ‘8g a stage (vi) of
seBling fredbed froacstagediiing t o any of clains 30 to 33, also

conprising a stage (vi) of 5 settling the fluid from

sta e (iii). 35. Process according to any of claims 31

Rrﬁc%ﬁ aegprding de any pf elovms 3 s t9s3 % iw wdugh stage (1) comprises a stage

of%ﬁh@&e%@@a@&ﬂéﬁﬁﬁ%mqweﬂio‘%ﬂ&fat\b JeRdp of @

washi ng vessel. 10 36. Process accor g to claim 35,

whi ch conprlses using a water |eg conprlsed from 3 to

15 et EFrScesp ﬁ@fo@dxﬁ@ ko/clhin® B3, Aviiich dempides iSing 3 Avatél 188 8Sfiprised from
n whi ch the degassed

3%ﬁfﬁolgetgﬁg Ser%lrgro Sﬁt%i%{ngrﬁrsfrom 15 to 35 vol % 15

38. Process for the separation of a water-in-oi

hy @'ﬁcqfre&lgs gﬁ%lﬂghg% £R r35% '3@ H\ghlc{r %egaél‘gfln %%@%Zg'n has a water

assrng t asse sron to
C \etegd|voland (i) recovery of a flow of oi
and a f|OMIOf water. 20 39. Process according to claim
rised from

38,,.which conprjses using_a water onp

3° a8 e TG h Seianry 3y Gt 01 G by gmulatgn comprising the
foRownestagascordi ng to cIa|n138 or 39, in which the

degass e o) ent

35001 90 4 Pshlhe 8B Bhflion 10 HERIUGR o151 iR e e heh and

to 40, (ith whioykrysefagfow pf@llamdaﬂnwloe”memred Wi t hout

recovering a flow fromthe enmul sion interface. 30 42.

Process according to any of clainms 38 to 41, also

cori di |rﬂ§8aa%ct)§g@g mlymb% véieh ¢qapyisenusing awatardegisomprised from
3 ®t13348etéis| preferably from 4 to 12 meters.

40. Process according to claim 38 or 39, in which the degassed emulsion has a water
content from 15 to 35 vol%.

41. Process according to any one of claims 38 to 40, in which stage (ii) is

implemented without recovering a flow from the emulsion interface.

42. Process according to any of claims 38 to 41, also comprising a stage (vi) of
settling the fluid from stage (ii).

43. Apparatus for the separation of a water-in-oil hydrocarbon emulsion comprising a
vessel (112) fitted with a spray or water distribution system (115) for washing the said

emulsion with water at the oil/water interface.
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43. Apparatus for the separation of a water-in-oil

hydr ocar bon enul si on conprising a vessel (112) fitted
wOowRdok/1805spr ay or water distribution system (11BQT/EP2005/004654

washing the said 35 enulsion with water at the

oi | /water interface. WO 2005/100512 PCT/ EP2005/ 004654

16 44. Apparatus according to i® aim43, in which the

Spray OAgM%F W@éo‘f'ﬁm tégfdng Ufs (??-‘ ivﬁéhs {h%%nféa]ylir) \i/as water distribution
1

conpri se
ss@mébk%ocqr@gv@ﬁ@r pliuha iy Oﬁqu“s dlar F2ibgdAde) comead together in a

mARIBAA atrdsgedg@r ding to claim43 or 44, also conprising
a distributor (116) for stripping gas at the bottom
of the vessel (112). 46. Apparatus according to any of
cl ad5rs Afparaud accoading t6 @iaini 43 044, 5186 *WnPrisivgtLdistributor (116) for

Stghﬁf’éﬁ%ungtvtmﬁ SYsk emhg%%{s ](fl(l)%)svvashl ng the sai d10 "

er at /oil interface.
Appar at us accord| ng to any of claims 43 to 46, also

COW ' SA réus §édokdihg tol 4 é)(()jf oSty U3 fa'is%rgo ?isﬁ’%szf' %lray or water

% par at us acc to any
dlatvlbu syt 1|7% fasgvashipg élseéalcg emuylyion rsﬂr Veteret the gas/ail interface.
feed (111) for said enmulsion at the bottom of said

vessel ara .us for the. se rat|

et B - (ARG GEHSBUL 55 AP RLICTIR A S amprisingsaisetter (114)
dawirsBarh iftonethewietdel @l 1Rped (111) for sal d emul si on at

the bottom of said vessel, and further conprising

downstream of said vessel (112) a settler (114). 20
50.48Apppnaraiys aecosdig he any of Ickains 43, tovd, atsocamyprisgresa aessel (112)

fﬂ@iﬁﬁhb?&dﬂip fi t f | om4 to
1 meters. (51m i?a%ag?étﬁﬁlss“ggggré£oﬁgﬁlt(g{sc a‘%é?r{eiig or 50,

conprl sing a water make-up device 25 upstream of the
feetd. ( Mﬂﬁarat&s?forﬂﬁbps’bbaﬁaﬁﬁn arsg Watﬁrnﬂ—oil%yﬂfb\éal%t)n €hRildidn comprising a

S Bl b T BET) P S RIS 55 BS80S ad A
compyisofg domaistreard Of sadd Bdsséldl 12)ruetlve (tlidg t he process

according to claim42. 54. Ship or barge conprising

t he apparatus according to any of claims 43 to 53 in
t he’0- hAnparages according to claim 49, which comprises a water leg from 3 to 15

meters, preferably from 4 to 12 meters.

51.  Apparatus according to claim 49 or 50, comprising a water make-up device
upstream of the feed (111).

52.  Apparatus according to any of claims 43 to 48 for implementing the process

according to one of claims 30 to 37.

53.  Apparatus according to any of claims 49 to 51 for implementing the process

according to claim 42.

54.  Ship or barge comprising the apparatus according to any of claims 43 to 53 in the
hull.



