48 2153249 -1- O L REGOVERY SYSTEMS The present invention relates to o

recovery, systems. According to the present
ail -recovery systemingluding an inlet for crude oil fron1a“weg‘
separator connected t6:t'eceive said crude oil admtted to said

f or~separation of the crude oil into gas-eobt4dining, oil- containing and

wat'sf - cont ai ni ng conponents, said first separator having a first outlet for

sai d gas-contai ni ng conponent, a second outlet for said oil-containing

conmponent and a third outlet for said water-containing conponent,

separat or ‘of cyclone type having an inlet connected to receive said
wat er - cont.ai ni ng. conponent from sai dyfthrgcbdvery IsebTemMsd arr anged for

0i |
separated oil
recycling - line b
separator for se
outl et back to the second separator,

‘separating said water- containing conponent Tnto a water conponent and an
conponent, said second separator having a fourth outlet for said
conponent and a fifth outlet for said water conponent, a

?{éc f%Qsén'EeiJJe I::bonog%iﬁtes doif%el:we% J}Qtéﬂ,d cycl one

ive recycling o

wat er. conponent to the

d t to Gl t ing |ine t
i schar g6 the waPBYCROHEIREIE A GRLeh a1 TER Bairar Padforhi, ) of '

2 Preferably, theepamatonlconmented itecrestdze mahd terudersddsadmdited i tsHLf nplet

cont am nant oi
aqd operable to

uj

N

GRIMRR s Rhrsdiof YELRE FRAPURENInth! QU¥-EoR aBRGRN) dos3epar at or
con_ta:lning.and water-containing components, gsaid first separafor '
having a first outlet for said gas—-containing component, a second
butlet for said oil-containing component and a th:_lrd outlet for said
water-containing component, a second separator of cyclone type
having an inlet connected to receive said water—-containing component

from séid third outlet and arranged for separating said water-
containing component into a water component and an oil component,
said second _sepa’rator having a fourth outlet for said separated oil

component and a fifth outlet for said water component, a recycling

" 1line between the fifth outlet a_hd'the inlet to said cyclone

separatdr for selective recycling of said water component from said

fifth outlet back to the second separator, and means for controlling -

flow in the recycling line such as to open the recycling line to
effect return of said water component to the second separator or to

close the recycling line to discharge the water component from said

- fifth outlet to a sixth outlet.

invention there is provided an

; 4t
182444
a second
sald water conponent fromsaid fifth

) and nmeans for controlling flow.in the
recycling line syeébragng RoOfRNptdiRnt Exnyehtiiog theRe 1s0peédvided ancdill mecdvesni d
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return the water conponent, with contamnant oil, to the second separator
inlet in the event that the contam nant oil content I s above a

*predeternmned | evel- and to pass the water conponent the sixth outlet i'n «
the event that it is beIOM/sald predeterm ned | evel .” The second separ at or
Is a cyclone separator 10 or a bank of cyclone separators. .Inmthe
| atter case, the second separator may include cyclone separators connect%ﬁ
in parallel. Preferably, in that event, s& d nonitor nmeans is arranged to
nonitor the water conponent fron1one nI of- t.he _bank of Q¥clone 15
separators. Accdm@EfFabdYandthite eans dncdugesy M8t nBeRBE of

recovering oil, mwd:ﬁjﬁmg:zfnqedsdmg:ammtololllf comtanteblf said {hatel

separator in whi ryde oil nt_ ai ni -
o Cont ai ning. SpalteeY UEg che TAME el d 30 B4 bRERERTE: ko e
cont ai ni ng conporediirn d:he sed@m cospanandy, ofi thy clootemntippett oidep&pate the
conponent g Nt o Qije UL Sep Aatkore!i9aldey §hny b‘?i"ésé'v‘&%tt heateppeat ed water

to dlscharge or recycllng he separated water throu t he second_25
separat or. [ ERRICOntaninaniqicidncontenthds aboes énP\HeIdletﬁé'WlBGddé&YPnlbed by

way of gxarrpl e vdnd ﬁcefﬁf]seswaﬂxet @zat'da: mmw e dhaWsigehi ?u\tﬁlle?th inFigure
lis a |agran1§§hmﬁn t nner reonn ctiaqn cycl,one
separators in a é%nt‘iﬂn% (% ls below sa ~ prede ermlne% é%
The .second separator is a cyclone separator

10 - or a bank of cyclone separators. In the latter case, .
the second separator may include’ cyclone separators
connected in parallel. Preferably, in that event,
said monitor means is arranged to monitor the water
component from ‘ocne only of the’ bank of cyclone
15 separators. ' '

According to another aspect, there is provided a
method of recovering oil, coﬁprising feeding crude oil
from'a.well-to a first separator in which the crude
0il separatés into gas-containing, oil-containing, and

T 20 water-contalnlng components, feeding the water-
containing component to a second separator of cyclone
type to separate the component_lnto oil and water, and
seiectively'paSSing'the-separated water to discharge
or recycling the separated water through the second

25 separator. .

vides Ion,

30' separatedr—and—a—Itihe—connesting—together—the



éyclone separators in.accordance with an enbodi nent of the invention

Figure 2 is a diagram show ng an oil recovery system constructed in
accordance with an enbgdi ment of the 10 i nvention; and Figure 3 is a
&iagraaa}L#e figure 2 Bt illustrating a nodification of the systemof - 50
figure 20 1m figure 1, a bank 10 of three cyclone separators 12, 14, 16 is
shown.. The cycl one separators 12, 14, 16 15 may be substantially

i dentical and may be of the form described in t3e conplete specification of
Australian patent application No. 12421/83. The cycl one separators 12, 14/
16 each have a gener Bmbpdimentsr p€athei inventien jWilh nev (be \desaribed by
tangential inlets 20wa§2ofpes:hmemelﬁitsaﬂua:&ﬂca €61 €10\etlc ons iy iy’
outlet 24 at one end_0 éhe sggargiogbfor outlet of a.first conponent of a
liquid mixture to bedEBYAPEBeAD WREEBENd "overfl ow' outlet 26 being

provi ded at the other end of the separator for 25 outlet of the other
conponent of the |iqgl LXhUEER. o T, e ar - ogether in
parallel by a lLine ZQKQHgbI ?ngg go,afggfgﬁr}d&@%gg?i fpiﬁ)w e lleg:nfnect ed to '
line 28 and thence t dPEeEGARBACELPP cPLGYTIONG 2eparatRr% in & hank @fhect ed
to an outlet pipe 35cyélone séparateirs 2H accordimee oei€lo e cindsbdiment of
common out | et nanifokﬂe3§nvgéggokeads to a second outlet 40. The

arrangenment shown is 1 nténded TOr'separating of oil and water conponents
froma m xture containing oil and : '

Figure 2 is a diagram showing an oil recovery'system
constructed in accordance with an embodiment of the
10 invention; and

Figure 3 is a diagram like figure 2 but illustrating =« .
modification of the system of figure 2.

In figure 1, a bank 10 of three cyclone separators 12,
14, 16 is shown. The cyclone separators 12, 14, 16
15 may be substantially identical and may be of the form
| described in the complete specification of Australian
patent application No. 12421/83. ' t

The cyclone separators 12, 14, 16 each have a

i generally cylindrical first portion 18 with two

20 tangential inlets 20, 22, portion 18 leading to a
narrowed "underflow” outlet 24 at_cne'end of the
separator for ocutlet of a first component of a liquid
mixture to be separated, a second "overflow" outlet 26

- being provided at the.pther end of the separator for

25  outlet of the other component of the liquid mixture.

' The outlets 24 are connected together in parallel by a
line 28 §nd'lines 30, 32 and 34 are provided connected
to line 28 and thence to a common outlet manifold 33.
Manifold 33 is connected to an outlet pipe 35. The.

o



5 water. The mxture is admtted such as by use of a punp 44 to the
comton inlets 20, 22 of each separator, via an inlet manifold 48. By:
cyclone action, the oil conponents appear at the outlets 26 and are passéd ¢
to:manifold 38 and thence to outlet 40. Sinilarly, ngél " wat er
~ canponents are delivered through the outlets 24, line and lines 30, .32,
34 to manifold 33 and thence to outlet pipe 35. The system shown in flgd?}
2 is artanged for use in conjunction with &n oil-well 50. Crude oil from

the 15 oil-well ist he- usual outl et pe 52 to a three stage
" knockout " tankQ¥$¥ﬂ$sa§§oPESn PﬁecSHVBﬁFtSHagop?aE??@%p %ﬁ%i%ﬁpon t he
crude oil separ ataed folido 3I8a)ve|ﬁ.8:ht leadgpes af sebbnd puedeti 4@ el Pheonpri ses

gas 56, the |nt f h:20. .. pnedo a | 8 n he | ower
of which is-a lléﬂ%%queﬂ%. #%k§ 6%e58§ﬁﬁg?gl3b%a%gﬁxﬁgﬁim§ % have oi
cont ami nant t heregidh waties gompopeniise froff avmax&ureneomammqLmheand
processing and guaniual pkee miwilrat isheanileied ghlsﬁwaﬁeb{rra&éa gkfavia a

line 64 for 25 =~ further processing and eventual _use quid 60 is
taken via a |i n®@W® t4¢ Fudpsscoree Sn&Ptéoﬁ9en??oﬁ§Ie?%?n?ﬁh?%ﬁtﬁﬁerates
to renove trappedagam tindetf mmlfbua gas bsyngybeaaéedcuenantnutbﬁl 70.

The degasified |j S|f|er n. ne 30 o] the
punp 44 aSSOC|ate§%ﬁﬁ¥ﬂni éﬂgﬁfﬁi Saﬁﬁgis% S Eegg? BEG B?§§?% E?y As
.descri bed previ aaiifalidG38 wnd @lepCMtpsode&cﬂéd t 8imbdarhyet theni f ol d
48 of thel%ank-u%ter components are delivered through the outlets 24, .
- line 28 and lines 30, 32, 34 to manifold 33 and thence o/

‘to outlet plpe 35.

The syséem:shown in fidure 2 is arranged for use in
conjunction with an oil-well 50. Crude oil from the
15 _oil-well is taken via the usual outlet pipe 52 to a
| three stage "knockout" fank-54 in-accordénce with
‘conventional practice, - whereupon the crude oil
separates into layers the upper of which predomlnately
" comprises gas 56, the ‘intermediate of which
20 predominately'oil'SS and the lower of which is a
liquid 60 which 1s predominately water but which may
have oil contaminant thereir. The gas is taken off
via a line 62 for further processing and eventual use.
whilst the oil is likewise taken off via a line 64 for
25 further processipg and eventual use. The liquid 60 is
taken via.a line 66 ﬁq a degasifier 68 of conventional
form which'operates-to remove trapped gas.therefrom,
the gas being removed via an outlet 70. The
degasified liquid in degasifier 68 is taken via a line
30 72 to the pump'44'aséocieted'ﬁith'the separator bank
10 as~described-previouS1y. As described previously
also, the pump 44 is connected to:the inlet manifold
48 of the bank 10. | | ' |



5 The outlet 40 fromthe bank 10 . s taken via a line 80 to communicate with
t he knockout*tank 54. The manifold 33 is, as described, connected to the
utl-et pipe 35 and this termnnates at a val ve 36 sel ectivel y 5 operalﬁ’
to connect line-35 either to an outlet 82 fromthe systemor to a return
line 84. Line 84 leads. fromvalve 36 to conmunicate with line 72
i nt'es nedi at e degasifier 68 and punp 44. A SU|tabIe oil nonitor- 86 of known
type i's provided connected to 10 . -one |ine 34 of the separator 10 bei ng

one of the |ines ates b en 28 a man, f ol

Nbni t or 86 nDnltomghfhguggngcéﬁttﬁ?m $£¥E%ﬂﬁ ﬁisﬁ?rﬁf gt it %ﬂ?eﬁﬂils
operatively connectedcbmmuahnatéGwiﬁhcanerkﬁo¢kmuﬂaﬁanklsuzi m&nner

descri bed 15 u i quLd o] FQH; ter si ng
through the degaS| *nl er é@d §§ E %g dggc%#eééclyc ne és%o%rtg of bank “for
separati-on i nto waPéPeaRl épﬂ ébhgohenmsnatqmea%ua Yﬁ#ﬁﬁnﬁﬁnsekgq;nwglz*ned

to the 20 stank ppedsbdesesi Befn¥éd 1ike ﬁ@ e;ﬁaéﬁp@é %&%@a@pwt whi ch
predon1nate|y conprlses ter ggears ‘at manj f s 3 |s delivered to

pi pe 35. Monitor 86% aFYﬁﬁ d°fhte ?rF?ﬁ%“% no oi
content in the.conﬂeaést ﬁasmlnglaéong 0 peortiiun Zbate wiuh\mﬂnaa1&6 S

e ho T rom ' neothrbrifaiate abigePeignded add Bl da ol 4 Mdd s |
passed out outlet @31 mvnétﬁﬁnﬁﬁoefusn@mrbxmelsopmm%d reanrectist Bl i ng

of line 84 apd theogeupkihg330of tRE BépLrafoAnto PWdHig The Wt ade L0 the

t he n|to d.oil content the co nent assi
qugltlon t hat UD ﬁgch commnngcates etween UPQ b

ine 28 and mé%lfold
33. Monitor 86 monitors the oil content of llquld
passing along line 34 and is operatively connected to
valve 36 to control theé valve in a manner descrlbed

5 . 15  later.

In use, liquid 60 in knockout tank 54 after passing
through the dega51fler 68 is pumped into the cyclone
- separator bank 10 for separatlon into water and oil
components. The oil components are returned to the
20  tank 54 as described via line 80. A separated
component which predominately comprises water appears
at manifold 33 and is delivered to pipe 35. Monitor
2, . 86 is so arranged that in the event that there is no
) ©0il content in the component passing along pipe 35,
25 the valve 36 is'gbnditioned to block flow into line 84
" and to cause all of the liquid passing from lines 32,
30, 34 to manifold 33 and thence to line 35 to be
- passed out outlet 82. 'The monitor is operative to
.mainﬁain'this.dedoupling of line 84 and the coupling
30 -of pipe 35 and outlet782'subject_to,the condition that
the monitored o0il content in the component passing

of

- along line 34 does not exceed a predetermined level,
On this predetermined level being exceeded, monitor 86



along line 34 does not exceed a predetermned level. On this,predeterm ned

| evel bei ng exceeded, nonitor 86 53 6 operates to condition valve.36 to

a condition at which outlet 82 is blocked and the con§3nent | i qui.d passes’ ~
down pipe 35 along line 84 back to line 72 from whenc i's punped by,punp
44 back into manifold 48 and 5 agai n through the separator bank 1

.This recirculation of liquid around the | oop conprising the separator - bahﬁ

H

10, the pipe 35, line 84, line 72 and punp &4 back to the separator bank is

continued until such tine as the oil content as nonitored at line 34 10 .
falls to the preopezatescto| condithen cviplve olf |to afcandigion atymhdchs? s

a0t onal ot Taﬁfgﬁf‘a??ﬁms‘“‘“'m R Sofirgn € 1inad paea, . % Covered -
if the liquid 608%Fel’i89 gg %%h&g‘%c ?ﬂlri% :ﬂf(f e“‘-’e |

arrangement has theindpanpegebymhﬂobaﬂhatm alamifolad wam!y be
. arranged to be oL gka&h¥g+¥hpeﬁg ¥€%€%ﬁ%|al & QMPIdI ‘Kﬂ|Lﬂlon probl ems

whi ch woul ¥ ot her i se &xra conte were present in
the 20 dlschaFgéﬁrﬂﬂléFi°WH%f cﬁoqauﬁmmaaﬁaénq the

{)arLi cul a_rlty 01;I hbﬁakhﬁd:hﬁdbﬁglwcmlptgé IS pW&Eﬂtl.y N 730 anlde | | %J_Ei d
o be nonitore egyc co nan rei. e
bank 10 may be'féaﬂédgg $?§ée%+ *%ﬁ%. ator b ¥ con tiHided" untll |

such time as the oil content as monitored at line 34
10  falls to the predetermined level whereupcn outlet of

water to outlet 82 is aqain-resuméd. : k:)

The arrangement described above permith“the recovery
of additional oil content from the liquid 60, which .
_ oil would not be recovered if the liquid-sb were
15 merely discharged. Furthermore, the arrangement has
' _the advantage that the discharge at outlet 82 may be
arranged to be of relatively pure:water-thereby
avoiding pollution problems which would otherwise
: exist if a substantial oil content were present in the
20  discharged water.

The monitor 86 may be of known tfpe-particulafly of

liquid to be monitored to reduce particle size of
contaminants therein.. '

25 The bank 10 may be formed differently to that
 described in relation to figure 1. More particularly,
as shown in the specification of International '
application PCT/AU83/00028, the lines 30, 32, 34 may
be replaced by respective further separators like
30 separators 12; 14, 16 each arranged to receive liquid
at the inlets 20, 22 thereof from the line 28. In

the kind having mechanism for physically working the [



Yescribed in relatron to figure 1 More particularly., as shown in the
specrflcatlon of International appl i cation PCT/.AU83/ 00028, the |ines 30,
32,.34 may be repl aced- py. respective further separators |ike 30

Separators 12, .14, 16 each arranged toreceive liquid at the inlets 20, 22
t her eof fronrthe Irne 28: 54 7. this case the further separators
moqyd have the overflom/outlets 26 connected to manifold 38 and outlet 40
whi | st the”under flow outlets 24 woul d be condected to the manifold 33. 5

In figure 3 there i,5 shown a system.sinilar to.that: of .figure I n
lgures 2 and 3, | (0T GRS ARE FIRAAE, HoRFASoR S IR Eh8na  he
fol | owi ng descri pt iorerfloorditiets @6ratcneres tadete masi€odde 38i hhdr ences :
bet ween the two sys%ﬁm% I [ St, f.figure.
3, the degasifier 'S no‘itwposIla't(’j‘srr{{)r:'-'ﬁi.%‘l %rndiéﬁ: f?'low?&lqgv%s 2¥h gg‘ran P%nk 54
to punp 44 but is iRANRALE] thaxdhe mandfald &3.82. Thus, the degasifier 68

recei ves' separated wat er conponent from* the manifold 35 and operates to
di scharge gas. fromjhe_ 15 er via oytlet 70 and to .di,schar

degasified er vilp FEBIRG 63[ re 1§ oW, & SYStem Ssimd gdti?'z‘tj 8fn
so that liquid 60 f:sgtpaessze.d dnrr eﬁ:ntgqre‘sr @AnarehiB 54 ike yefarahee hamkrialsvi a

TP 4, et o Sed U Sl O L blinAle g gy ch
pressure at the outisncqnfxﬁeQrﬁgtngﬁ@eg; where there are differences
~ between the two systems. More particularly, in the
. ; . 10 . system of figure 3, the degasifier 68 is not
" positioned in the fluid flow path from tank 54 to pump
44 but is instead fitted to the outlet 82. Thus, the
degasifier 68 receives ‘'separated water component from.
'the manifold 35 and operates to discharge gas.from the
- 15 water via outlet 70 and to dlscharge the degasified
water via an outlet 90. In this case, the lines 66
and 72 join so that liquid 60 is passed directly from
tank 54 to separator bank 10 via pump 44. The system
“of figure 3 also includes a valve 40a in line 80 which
200 is operable to variably restrict flow through the line
to contrel pressure at the outlet 40 of-the bank 10,
for effecting variation of the "split ratio" of the
g_) . bank 10. The split ratio is the ratio of the'quantity
o . " of liquid appearing at the outlet 40 of bank 10 per
25  unit time to the quantity of liquid delivered to the
bank 10 per unit time via inlet manifold 48. Normally
this ratio is controlled to be a small value such as
‘1%,

<F

"Although the 5ystems of figures"zland 3 incorporate a
30 de-gasser (as shown at 68), the de—gasser may be
'omltted, if de51red.

S



for effecting variation of the "split ratio".of the bank 10. , The split
ratio is the ratio of the quantity of liquid appearing at the outlet 40 of
bank-10 per 25 unit tinme to the quantity of liquid delivered to the
bank 10 per unit time via inlet manifold 48. Normally this ratio is
controlled to be a small val ue such as iﬂ%r-'AJthOUﬁgthe syst ens -of -~

figures 2 and 3 incorporate a 30 de-gasserw,’t hg—j ' *@?‘a
de-gasser may be omitted, if desired. -8- € I MS 1. anI|
recovery systeminglyding an inlet for crude o “ m “! i rst '
~Ssepar at or 'conﬁtgéﬁg&recei ve said crude oil. ¥ “

i nl et and
for separation of the crude oil into gas- contai*ni fg, L 0i"l - cont ai ni ng and

- water-containing conponents, said first separator having a first outlet for

sai d gas-containing conmponent, a second outlet for said oil-containing :
conponent and la t Hity Btlogereery giyssem dnatuddpg anieleti for cowdeonthifrom asecond

separ at or of @:ymiplaefizséﬁes&b?\fhﬂﬁ- aélhdeélr:]ﬁ tswze;aiegféda%@ c'i‘@tfeeing af%g'%&ed
wat er - cont ai ni_ng anent from sai i r utlet and arranged
separating saig ?A?git%g?&c?gn?tgi ﬁ?ﬂ@eﬁ?ﬁﬁ%ﬂ%ﬁ? ?‘?ﬁ'&r‘édev\ﬁ’c]erinﬁ%rﬁﬁﬁnent and an
0i | conponent costalgingc ohli-copprindodran amateg-eontsining @upbeinté prsasai d
-separated oil fgpgm_g@@ggatapd,a.ai,ﬁ]fatﬁrggtgtﬁ:tle‘f_ QFor S&l1d ngnﬁggngg]eent, a

recycling line between the fif out|let and the 1nlet to sal cond
separator for “SBHVERTY & PREI THG L OT A vRitlaFORtA PR RemPOpERS SBf R fif t h
outl et back t chiik osEleuntiorsepid shdér—caihiEG ohpdneO) lal §ddondd fl Ow i n the

recycling 11 NGephiRoA%e! QAABRL eyPE HaSENE lah Ehill "Snhectll & rel Sl fasdf 5219
wat er conponent to the _ _ _
water—-containing component from said third outlet and arranged for
separating gaid water-containing component into a water component
and an oil component, said second separatpr having a fourth outlet
for éaid_seﬁafated oil component and a fifth outlet for said water
componeﬁt,.a recycling 1ige betﬁeen the fifth outlet and the inlet
to said second separator for selective recycling of said water
cdmponenﬁ from said fifth'outiet back to the sgcond separator, and
means for cdntrolling flow in the recycling line such as to dpen the
recycling line to effect return of said water component. to the
second séﬁafatof or to close the recycling line to discharge the

water component from said fifth outlet to a sixth outlet.

2. A sysfem according to claim 1, wherein said control means i.;
Cbmprises mpnitor means for monitoring fhe_contaminant oil content
of said water coﬁponent from the second separator and operable to

' efféct rétﬁrn of thé water.component,'with contaminant oil, to the
second separator inlet in the event that the_contaminant oil content

" is above a pfedétermined level and.to.effect passage df the water
component ﬁo the sixth outlet in the event that it is below said
predetermined level.

3. A system accofding to claim 1 dr cIaim_Z, comprising valve
means operétively interposed between said'fifth outlet, and said
recycling line and sixth outlet, and operative in one position to

‘couple the fifth outlet to the sixth outlet, and in a second



._s?ﬁecond separator,or to close the recycling line to di—schaﬁge—ié—he—wat_e_r_ _

conponent fromsaid fifth outlet to a sixth outlet. ccordi %
t.o claim1, wherein said control means conprises noni M@@ ﬁ" ,ﬂlm

moni toring the contam nant oil content of said water GO

second separator and operable to effect retdri of the water component, W|th

contdani nant oil, to the second separator inlet in the event that the
cont am nant oil @esktdan Yoscedpdecthe Piftdcounlet rked therebyclidestldnef frogément

passage of the wak egaiaomqee&tans Qeli B r%ba;&dhwtdoehﬂdncm‘%o?\mhst hat it is
bel ow sai d predeterm ned | evel. 3. A system according to claiml or claim

2, conprising val ve means operat I vely interposed between said fifth outlet,
and sai d recycli#g | iAneyszesl sicstdingutd ahy cnadoOReifsI Verd B, mﬁethI tion to

coupl e the fifth Wigi?é ?t %&%téll)ihg ﬁﬂh%@ fr@npgricp f%?&%cg&%" to s

position to couple th outlet tot errenfiof sai d
val ve nmeans bei n§lratspepasaver whezabydta satytyl SMaasvamted ol empanentickror di ng

to any -one of cl gas® firdtOsdpariatibd HGF iBBR et Esthd @b Wil bifdesb&Adi ng from
said fourth outl et said first separator whereby to return said separated

oi | conponent to ‘éta]lg first separator for-subsequent discharge via said
second outlet. 5. A system according to any one of clains 1 to 4, further

conprising a de- 9assgrs EM"eﬁ:QoHl% ttu aﬁy%s'&tn mtbeto'ﬂl %&%& t he

second separator. 6. A system ace
further conprisi ﬁg“%iﬂgljgasieéﬁa%n&ﬁ"éan tfbet%félwﬁebapﬂ ethe inlet j7l(>!’syst em
~according to anythf@eeéndCképatatdr.t 0 6, wherein the second separator
conpri ses a bank of cyclone separators.

6. A system according to any one_of claims 1 to 4, further

comprising a de-gasser connected to the sixth outlet.

7. A system according to any one of claims 1 to 6, wherein the

second sepafator comprises a bank of cyclone separators.

8. A system according to claim 7, wherein the cyclone separators
are connected in pafallel.

9. A system according to claim 2 and claim 8, wherein the monitor
means is arranged to monitor the water component discharged from one

only of the parallel'connected separators.

10, A method of recovering oil, comprising feeding crude oil from a
we11 to a first separator in which the crude oil separates into gas-
containing, oil-containing, and water-containing components, feeding
the water-containing component to a second sepafator of cyclone type

to separate the component into oil and water, and selectiveiy

passing the separsted wifer to discharge or recycling the separated
) secon
water through the p;o&oae separator.

11. A method according to claim 10, wherein the separated water is
discharged or recycled in accordance with the quantity of oil still

remaining in the water after separation.



8. A system according to claim?7, wherein the cyclone.separators are
-conpected in parallel. 9. A system according to claim2 and claim 8.
wherein the nonitor neans is arranged to nonitor the water component

di scharged fromone only of the parallel connected se ators.- 10. A

met hod of recovering oil, conprising fead®qg crude oil@froma well-to a -
first separator in which the crude oil separates into gas- containing, N
oi | -containing, and water-containing conmponents, f eeding the. :
haL e oM ALMA9 GRTRON SRLoely yREGR MbAGRRI ANG' o e 1%%gpo%et X.Pscrb? s,
separate the conponent” i nto wat er assin e
separated wat #1tR FefezamsarigeFogureecy eping of h@esémma?@dn%ﬁréwillaﬁr-ough t he
second separator. 11. A nethod according to -claim10, wherein the
separ at ed wat € ' the guantity
of oil still 7. 2.~ An oil
recovery syst-endticTotEERR yIgnyeT : g ayiow reference to
Figures 2 and 3 of the accorrpanyl ng dravvl ngs [ ERR]
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