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separation operations, in particular, but not limited to, the straining of sea water

for use in offshore oil and gas exploration and production operations.

. The removal of solid material from water and aqueous streams is
required in many processes and operations. One such example is the straining of
sea water required, in order to remove solid material including mud, sand, gravel
and plant and animal matter, enabling the water to be used in drilling and other
operations associated with the exploration and production of oil and gas. Other
applications for straining include the cleaning of water produced from
subterranean wells, including oil and gas wells, the cleaning and purification of

aquifer water, river water and estuary water,

Known strainer assemblies comprise one or more strainer screens
extending across a fluid flow path in a vessel or conduit between an inlet for raw
fluid and an outlet for strained fluid, the fluid being caused to pass through the -
screen. In a simple configuration, the strainer screen extends across a pipe or
vessel through which the fluid being cleaned is passed. In order to increase the
capacity of an assembly, it is known to arrange the strainer material into one or
more baskets or candles. One or more such baskets may be arranged within a
vessel, to provide a higher surface area of strainer screen per unit volume of the

vessel or conduit,

As straining proceeds, solid material is retained on the screen. The
accumulation of solid material causes an increase in the pressure drop across the

screen, in turn reducing the volume flowrate of fluid through the strainer, leading
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vessel through which the fluid being cleaned is passed. In order to
I ncrease the 20capacity of an assenbly, it is known to arrange the strainer

material i\RpHoA8QL Nore baskets or candles. One or ”Dr%cfik?ﬂ%m?&?e%@‘.*s may
be arranged Wlt(‘ll n a vessel, to provide a higher surface area o trai ner

screen per unit volume of the vessel or conduit. As straining proceeds,
solid material is retained on the screen. The 25accunul ation of solid

mat eri al causes an increase in the preé%ure drop across the screen, in turn
reducing the volunme flowate of fluid through the strainer, leading 2 to
reduced straining efficiency. Systens and procedures for renoving the solid

build up on siréidéktraiaipesificiend. Syewmsand pgrodurad foy repsEng 8 solider si ng t he
flow of fluid, such that a fluid, often a portion of the stral ned fluid, is

passed t hr ouB#Id ¥RomsstFadgs SFWelﬁ%eBM?QCbge@PW@EtCP@HHS? EYeRsingghe he sol i d
material . Suﬁﬁr%fﬁma%@éi’l%&dﬁmh“% uoﬂﬁés ne ﬁ&ﬁ‘“@@'ﬁ 4 The strai ner

system generall'y conprises a separate ‘con out renovi ng the
backwash fl uﬂldo@dhd: h:eeemnhrtm omebssodiratidebemeving mhe sodidsnarpdid. Suclaa ner

configuration nmentioned h nbefo e, e hackwash assenbl simlarly
sinpl e amtd sPPEYGRE B %Fe aclﬂmglh E@’reétrélé‘ﬁb’fyéﬁnég‘?’éfar@r assenbl i es
are enpl Oyedeorﬁﬁ}@se?éﬁé‘ﬁﬁ%ﬁ@cé&ﬁ%%ﬁ%hﬂ&%ﬁ%ﬁﬁﬁmigﬂh@%@&%h EMid abAithe | S

particularly the case when it Is desired to conduct a backwash cycle on a
portion of témrasnadsohé delris dnibheysimple streinet ¢dnfighrséioh meentioned enai nder  of the
system avai | ﬁ%l%bé R backwash assembly is similarly simple and straightforward.
However, when moré complex strainer assemblies are employed, the backwash
10 system increases in complexity. This is particularly the case when it is desired to
conduct a backwash cycle on a portion of the strainer assembly, while still

keeping the remainder of the system available for use.

In one known arrangement, each strainer basket or candle is located in its

own conduit, having a fluid inlet and a fluid outlet. Several such conduits are

15  connected by their respective inlets and outlets to a series of fluid headers. In
normal operation, raw fluid is feed via a feed‘ header to each strainer candle.
Strained fluid is removed via an outlet header. By the operation of appropriate
valves, each strainer candle may be isolated from the feed and outlet headers and
connected instead to a backwash inlet header and drain header, by means of

20 which a backwash fluid may be passed in reverse direction through the strainer
candle to remove solid material and clean the strainer screen. It will be
appreciated that such an arrangement is complex in terms of the pipework and
valve arrangements required. In addition, the overall assembly occupies a
relatively large volume; a disadvantage when the available space isat a

25  premium, for example on a subsea wellhéad installation or offshore production

platform.

An alternative known arrangement, a plurality of individual, generally

cylindrical strainer candles are mounted in a single vessel. In one particular



I n one known arrangenment, each strainer basket or candle is located in its
own conduit, having a fluid inlet and a fluid outlet, Several such conduits

are 1500nr\5@6t2@6§/1l3?‘/49t1 heir respective inlets and outl ets t?g?‘/(ﬁﬁﬁds‘ﬁﬁ%ﬁg fluid

headers. In normal operation, raw fluid is feed via a feed header to each
strainer candle. Strained fluid is renmoved via an outlet header. By the"
operation of appropriate valves, each strainer candle may be isolated from
the feed and outlet headers and connect®d instead to a backwash inl et
header and drain header, by means of 20which a backwash fluid my be passed
in reverse direction through the strainer candle to renove solid materi al

and cl ean t hgssehbBi helstraibe@Mdleh bxiohd lonBRudBRNESitRheKe Vdiadl bekeRnan
arrangenent is conplex in terns of the pipework and val ve arrangemants

required. | nVAISPPPISIAE Pldies, Achdate haise ap Ppendrecinsogunupicationtiithethy | ar ge
vol ume; a di ﬁ’ﬁfg 20k 808G }Q‘h%@r é'ﬂﬁl fﬁ in%?lfgr rﬁ&%ﬁ)ﬁ? isrprgvadgd % O&le%mi W for

exanpl e on a Sub sea wel st ation or ore production platform
An al ternati e vlemu\nw}melbgmmmmdas Ehusdatol floyy thfoughdhe/te@p@kwe general |y
cylindrical strain candl e?l @re nount ed |n a si nghle vessel . I n one

§

parti cul %upézelgé’ gnd inpaet P’éﬁ%@?‘*&%ﬂ@é ee Stigined id isregllecied @M y wit hin
the vessel Dbgbugeihe Yﬁﬁeﬁlés“é?ﬂ%édeﬁ‘ﬂ} S ﬁuoﬁg%%agbagp%gf&aaﬂa g @d?dopem ng in

comruni cation with t Interior strain ninlet for raw
fluid is propirtidds inthorev Snd aé rdtdizcd/@sthe innenwkatab pf thestmamer fdndied. | s caused
to flow through the respective 55upport plate and into the bore of each
candle. Strained fluid is collected, from
A backwasﬁ systemeis provi ed to clean the strainer candles and remove
the accumulation of solid material. In its simplest form, the backwash system
10 simply reverses the direction of fluid flow through the vessel and the strainer
candles. However, in order for the backwash operation to be completed, the

entire vessel must be taken off line.

An improved backwash assembly applies the backwash procedure to one
or several strainer candles, while leaving the remaining candles in operation.

15 The system comprises a back wash assembly having one or more rotatable
backwash conduits in one end of the vessel. The back wash conduits are brought
into cooperation with successive strainer candles and cause fluid to flow along
the interior of the candle, removing the accumulated solids by means of a
shearing fluid flow. This system is complex to construct and maintain. It relies

20 upon a seal being formed between the backwash conduit and the end of the
strainer candle and is prone to leaks and poor backwash efficiency when the

seals fail. An improved strainer and backwash system is therefore required.

One such system is the Metrol® Sea-Screen® Coarse Strainer,
commercially available from Petreco International. The system comprises one
25 or more cylindrical strainer baskets arranged within a generally cylindrical
vessel. Each strainer basket is provided with a dedicated backwash assembly

having an elongate backwash collector head extending the length of the



around the candl es and | eaves the vessel through an appropriate outlet.
Solid particles in the raw fluid are retained on the inner surface of the

strai ner GRHgdh@p32491 A backwash systemis provided topgtegodshgis8trai ner
candl es and renove the accunul ation of solid material. In its sinplest-

form the backwash system 10 sinply reverses the direction of fluid flow

t hrough the vessel and the strainer candles. However, in order for the
backwash operation to be conpl et ed, thé entire vessel nust be taken off

i ne. An i nproved backwash assenbly applies the backwash procedure to
one or several strainer candles, while |eaving the remaining candles in

operation. lfesgareiveysdissnbaskepr TesolRclodbadwasipriassestbl or Aslutatiy ehe or nore
rot at abl e backwash conduits in one end of the vessel. The back wash
condui ts ar eSBiSGdiRENt it Bne sypaceAti thastiaing basket akgopaeded W her candl es and

cause fluid {oiGlLAVCRHI0R% HE® &H%a%hiag’srem%i-.tlp%pﬁépﬁb,%e gﬁﬂ%%r’ﬁga& e
accunul ated soli 55 y neans o? a sheari an urd OW. I's systemis
conpl ex to cotmed withinghelstraimentbasket sd 4s toehiesh@doupassaacsesalthdiainerg f or med

bet ween the backwash condui nd, the end of the strainer candle and is
prone to eaﬂg&ﬁﬁﬂfﬁ?j%ﬁg‘ﬁgcﬂtﬁ@ﬁkgﬁ% “toingwgiﬁ ‘W*@‘?&?@Q agoulet ?téfqe“.ce n
i nproved str gicEke, #fAN3GyWRER @M&BQ@hin%st@fcgfr@e{sﬁre[ eAMinpathid M@isuUch
systemis the Metrol (r) Séa-Screen(r) Coarse Strainer, comercially

avai | abl e frémveesel lecoter theaolagtpioheat! throhgh Sy sloenfbddisrdraws bethe 250r nore

cylindrical | sk rranged Wit hi.n neral ly. cylindrical

vessel . Each%i%gﬁﬁésrt%g%éﬁge%eﬁg t% -% ?ﬁg&ﬁﬁtpﬁ%ﬁ%ﬁ@%@iﬂ%ﬁ tﬁ%& gonsh assenbl y
havi ng an el aljgrhethbaslksns hesdab etlas abeadkhe mensirige b thel @A of the 4
respective strainer bhasket. The col]ector head conpprises a slot or a

plural ity of basket 4n Huf wawselidsaconmplisiedm the mwepsurtage ok the 4I7ABET basket and
connect ed toba%k&%%f’é’?rﬁﬂe&f?ﬁﬂg&’%\ferée hhenbagkwpalassenbly. In operation, the
t

coll ector head 1's rotated in Pﬁe st rai ner E‘&ket so as to cause the
slot to pass across the inner 5surface of the basket. The backwash conduit
is connected to aWhilatheeiforinengeliedagstpmansude; a higpseahing dayabiiéiyng vented to

atmospheri ¢ \erﬂ?g%lérryeﬁig}? gelxjc iwre}s g:flﬂlégeglcw tl%e% ?s a need for still further
improvements for some specific applications of the straining concepts. For -

15 exémple, the system requires a motor and gearbox assembly for each strainer
basket. While this is generally acceptable, there are circumstances where the
overall weight of the strainer unit needs to be reduced. It would also be an
advantage if the surface area of straining material per unit volume of the
containment vessel could also be increased. This would allow the diameter of

20 the vessel to be decreased for a given straining duty, reducing the size of the unit
and further reducing the overall weight of the vessel, both empty and when filled

with fluid and in operation.

[t has been found that a most advantageous strainer system can be
provided by reversing the direction of fluid flow that is commonly applied in the
25 art and employing the backwash collector arrangement of the Metrol® Sea-
Screen® Coarse Strainer on the exterior of the strainer basket. Pending |
International patent application No. PCT/GB2006/004104; claiming priority
from British patent apbiication No. GB 0522417.5 discloses a strainer assembly



the vessel to enter the collector head through the slot. Fluid is drawn
both through the strainer basket in the reverse direction to normal flowin

t he regi or\,‘,@%@ﬁ?%%ét he col |l ector head, as well as acros§crr}&§1zh&%552§urface

of the stralner sket. In this way, solids accunmul ated on e 1 nner
surface of the strainer basket are renoved by a reverse and a shear fluid
flow Wil e the af orenenti oned system provides a high straining
capability with a very high backwash efficiency, there is a need for stil
further inprovenents for sonme specific applications of the straining
concepts. For 15exanple, the systemrequires a notor and gearbox assenbly

for each stredmpdsifaskediner\Wobbigg hiNifg hisinge ferralv fhidasept alde fort here are

ci rcunst ances where .the overall weight of the strainer unit needs to be
reduced. |t Sinel fuide geaings baskehbavingea straings screen andcdispased Wihisthe aj ni ng

mat eri al peryni I f ' : . j ncreased.
This would a %\E/{/{gf E% e%?%nﬁgtsﬁf&gfo?ﬂ%ﬂaﬁg?%gé&. mgiéb%g%@gggggﬁ I{or a given
strai ni ng dutwth theegucliwig inlbteanditieinefmdl lverfamei df tiendrafner sdreen bedgoi ng t he
overal | i ght of the.vessel, ot h.enp and when filled with fluid and in
oper at i o\r,1\§ fbw communicapipn Rt t e¥ffR d_PH L %gar?ﬁg"tasﬁﬁq(i&ﬁfoégeous strai ner
system can b@gs&h@&'c@ﬁ@rﬁﬁgrﬁé@k@héﬁ%&&ﬁt RHVISCA SHenffe didgdsél fdjQnt hat 1's
comonly applied in the 25art and enpl oyi ng the backwash col I'ector :
arrangenent &g onigs swiaoeolf ¢he) stigimr s@eere the(bhabk 'Grhresnd8t amd thestrainet he ext eri or
of the straiper hasket. Pendi | nt ernational patent .appli.cation No.

PCTI Ch2006] OOt YRRl AR et RLGOR Pk e PEHBRPERBeE &8 on no. o
0522417.5 di &ebRsesSeernhl sakfaes ofXhs edhot sclzegonpri sing a strai ner housing
having an inlet for raw fluid and an outlet for strained fluid; a strainer

basket having a strainer screen and di sposed within the housing, the
ext er nal 1Gur f ace Bhe stranes mpsgmbéy o SRE BB 2086/064 104 18 Flowwre brdatiail imathe on wi t h

;[ Ee raw flui gael:i?ilcgtrionaaﬂl(a (;[olx]xuef)rfsgé[ & éer}laelralgfl{/ré;t%%ﬁy %ar&g@g V%;[;sre é)r eoru51sr1%r een being
(although it is disclosed that the vessel may be oriented other than vertically).
_ Aninlet for fluid to be strained is provided in the vessel, leading to a strainer

assembly comprising a plurality of strainer modules. Each strainer module

15 comprises a plurality of strainer baskets and an associated backwash tube, such

- that the strainer baskets of each module may be subjected to a backwash, while
the strainer is still in operation. Strained fluid, having passed through the
strainer assembly, is directed to an outlet at a first end of the vessel (the lower
end as shown in th¢ figures). The second end of the vessel (that is the upper end

20  as shown in the figures) comprises a valve assembly for selectively operating the
backwash system of each strainer module, an outlet for the backwash fluid, a
gear assembly for driving the strainer modules and a motor for driving the
aforementioned componeﬁts. Backwash fluid leaves the strainer housing
through an outlet in the second end of the vessel. As noted, most typically, the

25  assembly of PCT/GB2006/004104 is arranged such that the second end of the
vessel with the valve assembly for selectively operating the backwash system of
each strainer module, an outlet for the backwash fluid, a gear assembly for
driving the strainer modules and a motor are disposed in the upper or top portion

of the strainer assembly.



5f 1 ow communi cation with the strained fluid outlet; a backwash coll ector
assenbly conprising a backwash conduit havi ng an openi ng di sposed adj acent

t he outer @H%@&ﬁgzﬁi t he strainer screen, the backwash C?E‘i‘)ﬂﬁzo&%‘a §2§|e
et belng f

strai ner bask noveabl e rel ative to each other, so as to allow the
opening to pass across the external surface of the strainer screen. 10The
strai ner assenbly of PCT/GB2006/ 004104 is shown in detail in the
specification and conprises a generally’ vertically arranged vessel or
housi-ng (although it is disclosed that the vessel may be oriented ot her
than vertically). An inlet for fluid to be strained is provided in the
vessel, leading to a strainer assenbly conprising a plurality of strainer
nodul es. Each strainer nodul e 15conprises a plurality of strainer baskets
and an associ at ed_backwash tube, such that the strainer baskets of each

nodul e may be subfk&ctiner sysernaE Rivd SAB24{67104 1 0hbassheenifornd tpavaski | | in

oper ati on. k | : i assenbly, is
directed tosge{nrﬁ%u%gfe{vglg%rgtgeg ?ér{lglglg %ﬁgﬁggﬂ“&le X%%j}é:%u%%%tef&ﬁa%%glﬁ end as shown
in the figurpepesschifer he deitithgesfbubfertahanwesls ehd Melpabdducsionh o oilppépaend 20as

shown in the figures) conprises a valve assenbly for_ selectively operating
t he backwashEF&eRm ‘Wt Easr%%%wn%w@lfgét A URABE SRSk ho bac kwash

fluid, a geagrass@eilof tdfendfal VirdlBelddSenNiy B PET/CREIN6RR4RM 4 wEOt OF fOr
driving the aforenenti oned conponents. Backwash fluid | eaves the strainer

housi ng t hr oprghiided ablawing a particilerly effort esecfohaterinds vbemetructias andioéd, nost

typically, the 2 senbl y.of .PCT/ 006/ 004104 is arranged such that the
second end o%Pa?%%ﬁ@eeg%aé’P%m‘ﬂ%%%W 'Y&enbly for selectively operating
the backwash system of each strainer nodule, an outlet for the backwash
fluid, a gear assgiRkding & a didt¥ifRgt sM8e Ex‘eééﬁtﬂﬁvrenﬁ&ﬁ%&§is%}g\{i§ed®%0r are

di sposed in the upper of top portion of the strainer assenbly.
10 strainer assembly comprising:

a strainer housing having a first end portion and a second end portion, an
inlet for raw fluid and an outlet for strained fluid, the outlet for strained fluid

being disposed in the first end portion of the housing;

a strainer basket having a strainer screen and disposed within the
15  housing, the external surface of the strainer screen being in flow communication
with the raw fluid inlet and the internal surface of the strainer screen being in

flow communication with the strained fluid outlet;

a backwash collector assembly comprising a backwash conduit having an
opening disposed adjacent the outer surface of the strainer screen, the backwash
20 conduit and the strainer basket being moveable relative to each other, so as to

allow the opening to pass across the external surface of the strainer screen;

a backwash outlet disposed in the second end portion of the strainer

housing; and



The strainer system of PCT/ GB2006/ 004104 has been found to work
particularly well in the strainer of fluids, in particular sea water for

use in progesiRestei the drilling of subterranean wells aag/dd6srpayction
of oil and gas 5 therefrom However, it has now been found that a

particul arly conpact arrangenent of the general strainer assenbly of

PCT/ 0B2006/ 004104 can be provided, allowng a particularly efficient use of
materials of construction and of space ‘at the strainer installation to be

achi eved. According to a first aspect of the present invention,

there is provided a 10strai ner assenbly conpri sing: ’ a strainer

housi ng havi ng a’#iivesthemizdoaoting dnaoftha bacoanrt cendhipmdtithostraiten i nl et for
raw fluid an n outlet for strained fluid, the outlet for_strained fluid

d _ .
bei ng di spos%@ﬁptﬁek%eﬁqw@taneﬁlalar,ﬁ&rqriv(sﬁnwspﬁl@gwgmgpﬂa% st eidner basket

having a str 'rﬂgﬁog&@g\g&nmugin%posed wi thin the 15housi ng, the external
surface of the strainer screen Being in flow comunication with the raw

fluid inlet and the internal surface of the strainer screen being in flow
comuni cati on wi t Thd fieisr bevembtl 61 thé gresetitligtention provides lacdigwféuncol | ect or
assenbly conprising a backwash condujt havi ng an qpeni ng di spesed adj acent
Che out er> SURIVEEEERHAL b AL SHHRYAHERS aHIeT SRR ORESEGHINA £ and ¢ ho

strainer baskgt, bet 09uAREABLE BALEHRIHANEBE0ARHEd MighBot @2l | oW the

opening to pass across the exte sur the strain screen; a
backwash out ¢mupletic speeddly.i Furtieg tbeamangemant gfoh¢ pmreminviehgorspromidagr housi ng;

d 7 dri f [ f the back h i.t and th
Strai ner basken YFI ek PG BV B IHE cRE APy Feans PRRL Y sposed i n
Lhe 17t engl ObAdWAsPb G T BEIIOUSIcthe (16 k& S8t @8serdl y of the

present invention provides the significant . o
10  strainer screen, maximizing the fime available for the straining of the liquid.

In the strainer assembly of this aspect of the present invention, in contrast
to the strainer assembly of PCT/GB2006/004104, the backwash outlet is
disposed at the opposite end of the strainer housing to the drive means for
driving the backwash conduit and strainer basket relative to one another. Rather,

15  the outlet for the strained fluid is located adjacent the said drive means. This
allows for a particularly compact arrangement of the strainer assembly. It has
been found that arrangement allows for the strainer basket and strainer screen
component assembly to be recessed into the housing or vessel. This in turn
atlows the length of the housing or vessel to be reduced, compared with, for

20 example, the specific arrangement shown and described in
PCT/GB2006/004104.

In addition, the strainer assembly of the present invention is better suited
to meeting the needs of existing installations, in particular the arrangement of
pipework of existing installations. Accordingly, by being compact in size and

25  more easily adapted to existing .installations, the assemb}y of the present
invention is particularly suitable for use in modifying existing strainer

installations or assemblies, for example as a retrofit,



5advantage that a high surface area of strainer screen can be contai ned
within a given unit volune of housing, thus reducing the overall size and

wei ght of h8mpIRlet € assenbly. Further, the arrangenentc9fahoB{8sent
i nvention provides for a very high backwash flowate to be achieved, thus

increasing the efficiency of the backwash operation. This in turn reduces
the time taken to clean the 10strai ner screen, naximzing the tine

avail able for the straining of the |iqdid. In the strainer assenbly
of this aspect of the present invention, in contrast to the strainer
assenbly of PCT/ GB2006/ 004104, the backwash outlet is disposed at the

opposite end of t1ke &tdiirAedentyNIsf RE picfert e elfiby rafRRSed Qrstdini anyng the
backwash conduit and strai ner basket relative to one another. Rather, 15the

outl et for tHeétaBliedisiuitedHeweiey, the agspmblydspartipeledrsuitable faithe sweinieg means.

e e R T S

and strai ner psssne Rivestisrpmag aldvaasgesislybd anployédieaks sghining of tdaewheysi ng or
vessel. This, in turn allows the Iength of the housjing or vessel to be
reduced, ‘onfidREHWAISFH WatsF forgaigetin 1ato anwdegaeynd fermationlieing Al ohown and

descri bed i n, ¢/ QRBLRGS 4i In addition, the strainer assenbly
of the prese?lt Hg\%ﬁti on (91501%62%{0& suited to neeting the needs of existing

installations, in particular the-arrangenent of pipework of existing

instal | ati ons. Aca9onciedgbyve, the HackwgheonRAacind the Sirziaercbadked areor e easily
adapted to existing. jnstallations, the assenbly of the present invention is
particul arl ymembﬂeamté IfPECUS OnF AN YF E@ﬁ%sgtcpwwﬁh%wqgﬁéfom | ati ons

or assembl i eg, b RIHIEXAPIE s@Rindr BaSket ‘Bgiiné fixed. However, in a preferred

10 embodiment, the strainer basket is movable, in particular rotatable, with respect
to the backwash conduit, whereby successive portions of the outer surface of the

strainer screen may be exposed to the opening in the backwash conduit.

The backwash conduit may take any suitable form, providing a channel

or conduit for the transport of the backwash liquid and the entrained solids

15  removed from the strainer screen out of the strainer assembly for treatment
and/or disposal. Preferably, the backwash conduit is a tube, the opening in the
backwash conduit being one or more slits or holes in the tube. The slits or holes
may take any suitable form. However, it is preferred that the backwash conduit
comprises one or more longitudinal slits, In a particularly advantageous

20 arrangement, the opening in the backwash conduit is a longitudinal slit extending

substantially the complete length of the strainer-screen.

The strainer assembly of the present invention may comprise a single
strainer basket and a single backwash assembly. Alternatively, a plurality of
pairs of strainer baske_ts and backwash conduits may be housed within a single

25 wvessel. However, it is an advantage of the present invention that a single
backwash conduit can service a plurality of strainer baskets, such that a plurality

of strainer baskets is associated with the backwash conduit. In such an



8 The strainer assenbly of the present invention nmay be used to
strain any suitable liquid. However, the assenbly is particularly suitable

for the styai,pd wat er and aqueous streans. In one s [
applicati o‘{i]n,82 sggé@gemly of the present invention nmay aggg}r(f{ﬂazgoesg)gls 233/ be

enployed in the straining of sea water, 5in particular sea water for
injection into an underground formation during an oil and/or gas production
operation.. As noted above, the backwash? conduit and the strainer basket are
novable with respect to one another. The backwash conduit may be arranged
to be novable, with the strainer basket being.fixed. However, in a

preferred 1grrgifeatthiemd backﬁ@sh&iohaiziﬂ9fefé¥§i§l§%br_nipﬁsd§%¥i@?bﬁng ifdY el bf cul ar .
rotatable, with respect to the backwash conduit, whereby Successive

portions of thedlwalivrofsipinechkaskstst he strainer screen may be exposed to the
opening in the backwash conduit. The backwash conduit nmay take any suitable
i,t for the transport of .the backwash

form providing a-ghannel r._condu

|7 qui " and t he ent PaPHEY B HERTT SrtkbvERY PS S ERs "LePaHEr S818n out of
the strai ner aRase M BackNishtdoRakiTEA tm Gy Bffedtive iapRRSent 36 @& pRIrylityt he
backwash conduit is a tube, the openi ngyl n the backwash conduit being one

or more siit 8f Braingsbagketsiotbparrangsd radindy atonnd therbaplgvash capduit drdhigny

sui table for Pt LK S it conprises

one or nore %H’gﬁ %ﬁnﬁlﬁlﬁnﬁrﬁ Esﬂ?q%)?nst%?%a%g l%gcrcﬁlpi%glbg?l? %/ggz%a tgﬁ’(e\&glg?é

20ar r angenentiscisbel opaovcrigtailrhetditafeackisasdngomndit blso alowes 4 pagetlady nal slit

ot ol ner - asSEREY Ve HECPEBCRTE TR OMOHA B FSEoRTS S o strainer

basket and ast?diﬁ@'b%sl&@&x‘éﬁﬁ%ﬁt@&ﬁ%t . Alternatively, a plurality of pairs
ackwas

of strainer baskets and conduits may be housed within a single

10 ~ The number of strainer baskets arranged around the backwash conduit
may vary, depending upon the size and configuration of the strainer baskets, the
backwash conduit, the housing, and the duty to be performed. In particular, the
number of strainer baskets that may be arranged around a single backwash
conduit may range from 2 to 10. It has been found that an arrangement

15 comprising from 2 to 5 strainer baskets is particularly advantageous, with 3
strainer baskets arranged radially éround one backwash conduit being a preferred

arrangement.

The arrangement of having a plurality of strainer baskets arranged around
a single backwash conduit allows for the present invention to be applied in a
20 modular approach. Accordingly, a strainer system may be envisaged comprising
a plurality of strainer modules, each module comprising a backwash conduit and
at least one strainer basket associated with the backwash conduit. A single
vessel may house 2 or more such modules. Preferably, each module comprises a

plurality of strainer baskets associated with each backwash conduit.

25 A further advantage of the strainer modules of the present invention is
that a single drive system can be arranged for moving each of the backwash

conduits with respect to its associated strainer baskets. In particular, a preferred



25vessel . However, it is an advantage of the present invention that a
si ngl e backwash conduit can service a plurality of strainer baskets, such

that a pl upahbdsyizofoy Strai ner baskets is associated with E‘i’/dﬁ%d’é%i%as
conduit. In such an WD 2008/ 132491PCT/ GB2008/ 001523 9 arrangenent, the

backwash conduit preferably conprises an opening for each of the plurality
of strainer baskets. The plurality of strainer baskets may be arranged in
any suitable pattern around the backwas¥ conduit. A nost effective
arrangenment is for the plurality 5of strainer baskets to be arranged
radially around the backwash conduit. In this way, the m ni rum anount of

space is occaperblyoniphigessagibldive Astent Fdr nxe/isl 8i¢ ubhedirhinerisketdet ai |
herei nafter, this arrangenent also allows a particularly effective drive

assenbly to BAtYEL W@&swqwﬁﬂéackwesm@éw&sﬁs eatﬁa@b@veaﬁas dHYeIYRER basket s
relative to &@gn\g&é&!ﬁ%ﬁe ﬁi‘s‘i’lﬁt?pfgiélﬂf‘iﬁfthgfstréih&ﬁﬂ gifng ?cgé&%h?tgé‘ @%19&‘1 around

t he backwash ut nma pendi ng upon t e an I guration of
t he strai nert}iaalsrkmtd;ﬂuidheﬂteairmwemmthetpommlhoarsnsmgabiambanme duty to be
nber, rai ner, baskets,

per f or med rtlcul ar, 0 t

B F anged r oG GRS SR RABITOUATLI R Pt LogEed PURIcS MEcPOTBRE 't has
been found thafcoaRedEd Mﬂ@ﬁﬁ% sy%?é%?ﬁipﬁ btﬁta'BH: Jrhﬁ&r&hgﬁt QuRatit idtdieforbaskets is
particul arly advantageous, strai ner baskets arranged radially around

one backwashpewertng the devmqs@cnpar@f\*@ilrl@mwann thecpehant commercially available.,

In addition, the present invention allows for a simplified system of valves
in the backwash assembly; in order to perform the backwash operation on each
10 strainer basket. In particular, in the modular arrangement discussed '
hereinbefore, the assembly may comprise a valve assembly for selectively
opening each of the backwash conduits to initiate a backwash operation for the
strainer baskets associated with that backwash conduit. Details of a preferred

valve assembly are given hereinafter.

15 The opening in the backwash assembly may be arranged to be very close
to the outer surface of the strainer screen of the respective strainer basket. In this
way, during the backwash cycle, liquid is drawn in the reverse direction through
the strainer screen, thereby removing the solids trapped on the outer surface.
However, in a preferred arrangement, the opening in the backwash conduit is

20 disposed at a distance from the external surface of the strainer basket that, during
a backwash operation, liquid is drawn both through the strainer screen from
within the strainer basket and from outside the strainer basket across the external
surface of the strainer screen. This combination of both through-flow and cross-
flow liquid provides a higher cleaning efficiency during the backwash cycle,

25  improving the straining capacity of the assembly and shortening the backwash
time. The opening in the backwash conduit is preferably disposed such that,
during a backwash operation, the ratio of the liquid flow across the strainer

screen to the liguid flow through the strainer screen is from 3:1 to 1:3, more



The arrangenent of having a plurality of strainer baskets arranged around a
si ngl e backwash conduit allows for the present invention to be applied in a

20modul ar \@B% AGhyoy Accordingly, a strainer system may b @/pd,s@3%8tk23
conprising a urality of strainer nodul es, each nodul e conprising a

backwash condwt and at | east one strainer basket associated with the
backwash conduit. A single vessel may house 2 or nore such nodul es.
Preferably, each nodul e conprises a pl bt al | ty of strainer baskets

associ ated with each backwash conduit. 25A further advantage of the
strainér nodul es of the present invention is that a single drive system can

be arranged peferaBly 21y Resdhievt tiifehdassash teohsdiivash wWntlitiespect to its
associ ated strainer baskets. In particular, a preferred 10 assenbly

conprises a Breﬁ@%'féy aka @*étag%@fé’fﬁm 855 tad Qi0amalrem dhe extamalisurpere! thasket s
relative to ét&% %'F]&% ?Qrt}e?ﬁh%%ﬁl G5 b fnuﬁ% Mth%%x?e%‘f@urfﬁé@' s drive
I n t I rs

systemis provi portion o ralr ner housing

adj acent theofiibe bte&1nércscr$h,edepémchmgm;nbnfthmi;ide offthe sollid partisiys inethe irdgt be power ed
by any s | e nreans. 5The drive systemis preferably. provided with a
motor |o te BFL54 t he housing and connected to the drive system by a
suitable drive shaft Suitable notors for powering the drive system are wel |

known in the art st@%éS?ﬁiﬁe%inq}{%é&% conduit malyrbeasgﬂzlc% the present

invention allows tor a si systemo ves I'n the
assenbl y, i npmwiderthctz@qmearcf hachwaéi@ebﬁuhmhwhphmﬂ|dep\endnn@aﬁlmpdﬁ)§ter ai ner

basket . p cul ar e arr enment dis er ei nbef ore,

t he assenbl ”Hﬁ elﬁgﬁﬁ?f?g%eda%\fﬁdg%gyyag? @H%Ppwwfﬁ%g?@‘”&gém ng each of
the backwashedrn@fidi frémt00) ik d,afrehetsuPBEKNRS Bf &E%frﬁhb%réeﬁrmbfbe strai ner
basket s assom ated wth that backwash conduit. Details of a preferred val ve

assenbl yllar eprgievabhy femel. had 4 & ofthewréacgpaeqmquha siraiee spaokwash assenbly may
be arranged to be very close to the outer surface of the strainer screen of

the respective strainer basket. .In this n he backwash cycl e,
aut d s drawn i MELerq S biodP it anmari ofues Snly EimiA SOR of

the strainer screen, thus allowing the major portion of the screen to operate fully

in the straining of liquid. Preferably, the backwash conduit obscures less than

10% of the exterior surface of the strainer screen.

15 The strainer assembly may be arranged such that the straining function is
stopped for a particular strainer basket while the backwash operation is being
conducted. Preferably, however, the backwash conduit is arranged such that,
during the backwash operation, the portion of the strainer screen away from the
opening in the backwash conduit remains operative in the straining operation.

20 The ability to carry out the backwash and straining operations simultaneously

using a given strainer basket is a particular advantage of the present invention.

In a further aspect, the present invention provides a method of straining a

tiquid comprising:

supplying liquid to be strained to the interior of a strainer housing;



the strainer screen, thereby renoving the solids trapped on the outer
surface. However, in a preferred arrangenent, the opening in the backwash

conduit i ézéck}g@%?g@?d gt a distance fromthe external SUEE?@&%S"JO?%& .

strai ner uring a backwash operation, |iqui rawn
through the strainer screen fromw thin the strainer basket and from
outside the strai ner basket across the external surface of the strainer
screen. This conbinationh of both throudR-flow and cross-flow |iquid
provi des a higher cleaning efficiency during the backwash cycl e,

25i nproving the straining capacity of the assenbly and shortening the

backwash ti”E-,Th&n@ﬁ%ﬁh@ﬁqﬁﬂxﬁﬂﬁn@@%B&ﬁﬁ%uﬁ&ﬁgﬁbhr%§oﬁﬁﬁ&%ﬁ@b'y di sposed
such that, during a backwash operation, the ratio of the liquid fl ow across

t he strai ner stsainerdnasked throngh 4 gjtainer S¢roen tolthoinghletdishasstrairienbasksGthgen is from

backvash conbig PO AFRIRERS DT deof SRRl RiRo pHshes o8B 20 1 om

t he exter nal fissgefdp@tioh of e hehsiag;ner screen, nore particularly from0.75 to
3.0 mMmfromthe external surface of the strainer screen, depending upon the
size of the solid particles in the inlet 5liquid stream _ The si ze of

t he openihg in t heausiglaveskwashrmvnideit hagingen epandeg dispased pdjacantiéiet he requi r ed

por formod - PParEragey of Bid b sergtREBSGh BRRY o RORR ARG i 6

fromO.1 to dkhifleratrethevisietyatie paition ofthelshint s@bdteddjfeheRe opdiiigtin
10preferably fromO0.1 to 4% of the surface area of the_ strainer screen.
It is prefer hedacisshcpadybis kupistied Breack vaHseRATEIONGHPIUCANER nor portion of
the strainersgLeaMN;qtBYs all owing the major portion of the screen to

quid;” Y. <, h . .
operate fully in the'straining of liquid. Preferably, the backwash conduit
obscures |l ess than 10% of the exterior surface of the strainer screen.

15The stf@i ner asgagikyhaBackbestaliquadgedh sukbid thatotidigg Sikpaedimg function is

second end portion of the housing;

wherein the drive for moving the backwash conduit relative to the outer
surface of the strainer screen is provided from the first end portion of the strainer

housing.

15 As noted above, the straining operation and the backwash operation may
be carried out successively on a given strainer basket. However, preferably, the
straining and backwash operations are continued concurrently for a given

strainer basket,

The backwash operation preferably comprises liquid flowing from inside
20  the strainer basket through the strainer screen and into the opening in the
backwash conduit and liquid ﬂbwing from adjacent the outside of the strainer
basket across the strainer screen, as discussed above. Preferably, the ratio of the
flow of liquid through the strainer screen and into the opening in the backwash
conduit and the flow of liquid across the strainer screen into the opening in the

25 backwash conduit is from 3:1 to 1:3, more preferably 1:2.



stopped for a particular strainer basket while the backwash operation is
bei ng conduct ed Pref erably, however, the backwash conduit is arranged such

t hat , du“\ﬁﬁ Hesbagkwash operation, the portion of the §Eﬁﬂ@ﬂ2§d8/0%g2§en
away fromthe opening in the backwash conduit remains operative 1nt

straining operation. 20The ability to carry out the backwash and strai ning
operations simnultaneously using a given_strainer basket is a particular
advant age of the present invention. . In a further aspect, the present
invention provides a nethod of straining a liquid conprising: supplying
liquid to be strained to the interior of a strainer housing;, 12

causing the |iqui Thewddrivash bendbiowtiyhg nicvefasiative hestriigerautesh déthef a

strai ner basket t hr h a strainer screen to the j.nside of the strainer
basket, the ?f%r&ag‘&gﬂm@ PRYH AN FOVE ﬁsba@ab?n%ehgwmqwérs HS%@R%% to an

outl et di SpoggkBadkwdsh %Bncﬁﬂ% E’tQﬁMa?ﬁ aft tht REaOURIRE is é@%lﬁ'e[h%v@ Eac kwash

condui t having an opening di sposed acent the outer surface of
strai ner scrieghe ppeninyie thebakivagh ¢camdihe out er surface of the strainer
screen, whereby the porti on of the strainer screen adjacent the opening in

t he backwash condyu sub ected to ,a backwas eration dycing a
backwash 9 i qui d; %}5 %e‘yb%ﬁlklwa’@ho %f&meageﬁ(paﬁr%ﬁ@%?wgw@he housi ng

di sposed in tﬁe%@&%h%ﬂﬁdﬁprﬁréi@ﬁbﬁf tHelac QAR d%ﬂdult compriséh §h 8hehisdre drive
for moving the backwash .conduit rélative to the outer surface of "t he

strainer scrigepadheofphoplugdity 6f suinchbaskeisst end portion of the strainer
housi ng. 15As noted above, the straini ng operation and the backwash

operation may be gcarried out suyccessively on a give er basket .
However . prof er abl§ SRS £ PRITHMAG ¢ oot Hﬁéﬁa R B Bt nued
concurrent | Vihé Qfirfie@hdtIT 1R £t R 5crB@S KQdre preferably from 0.1 to 4 % of the

10 surface area of the strainer screen.

As noted above, the arrangement of the present invention allows for a
plurality of separate strainer baskets to be arranged and associated with a single
backwash conduit. Accordingly, in a further aspect, the present invention

provides a strainer system comprising:

15 a strainer housing having a first end portion and a second end portion, the
housing further comprising an inlet for raw fluid and an outlet for strained fluid,

the outlet being located in the first end portion of the housing;

a plurality of strainer baskets dispesed within the housing, one of the
infernal and external surfaces of the strainer basket being in flow communication
20 with the raw fluid inlet and the other of the internal and external surfaces of the

strainer basket being in flow communication with the strained fluid outlet;

a backwash collector assembly comprising a backwash conduit operable
to conduct a backwash operation on the plurality of strainer baskets, wherein the

backwash conduit is moveable with respect to each of the strainer baskets;



The backwash operation preferably conprises liquid flowng frominside
20t he strainer basket through the strainer screen and into the opening in

t he backvv%g ze@ﬂgﬂ}iﬂ and liquid flowi ng from adj acent thgcxg@b&@;)gsff%t he

strainer bask Cross the strainer screen, as discussed above rably,
the ratio of the flow of liquid through the strainer screen and into the
opening in the backwash conduit and the flow of liquid across the strainer
screen into the opening in the 25backwddh conduit is from3:1 to 1:3, nore
preferably 1:2. 13 The backwash conduit nay be noved relative the
strainer screen of the strainer basket, which may al so nove or be

stationary. Howeveifive réank FotlirBAg s1ecbfithabadkR@sibesidunehd aendiineri s
stationary and the strainer screen-is noved relative to the opening in the

backwash conbrskets reabstto shipatheraybergsn the davepmepng ip i thefirgepd padiondsket s are
associ at ed wyt.h the bagkwash conduit. Preferably, the backwash conduit
conpri ses an openi rf%j tor each of the plurality of strainer baskets.

The area of the opening in the backwash conduit is from0.1 to 10 % of the

surface area of t{backivagh fglet SHacikwashialied, ARebokablyofiledisPoskdti® 4 % of the
10surface area of the strainer screen. As noted above, the
arrangement & sepad spdpeoniohtheionsingal | ows for a plurality of separate
strai ner baskets to be arranged and associated with a single backwash

Ctrainer syt em camiuGeeoll B pERERh kol Sy RIGM, i R R por b1 on

and a secondceidtctpiatkwish dpbitibe daitigpilitalithef staOrPp baskbR Ginddltansb@ly.f or raw
fluid and an outlet for strained fluid, the outlet being located in the

first end portion of the housing; _ ) ]
In still a further aspect, the present invention provides a method of

straining a fluid comprising:

10 causing the fluid to pass from the outside of each of a plurality of strainer

baskets through a strainer screen to the inside of each strainer basket;

causing a backwash conduit having an opening to move relative to the
outer surface of each strainer screen, whereby the portion of the strainer screen
adjacent the opening in the backwash conduit is subjected to a backwash

15  operation;

driving the backwash conduit relative to each strainer screen by a drive

assembly located at a first end of the backwash conduit; and

recovering backwash fluid during the backwash operation at a second

end of the backwash conduit.

20 The plurality of strainer baskets are preferably subjected to a backwash

operation stmultaneously,

As noted above, the present invention advantageously allows a plurality

of separate strainer modules, each comprising one or more strainer baskets, to be:



a plurality of strainer baskets disposed within the housing, one of the
internal and external surfaces of the strainer basket being in flow

conmuni cat&agﬁﬁ%ﬂ\éﬁ[fg the raw fluid inlet and the other Oﬁc&}&ﬁizbdﬁﬁo‘ﬁfﬁéﬂ and
) it h

external surfaces of the strainer basket being in flow comunication wt
the strained fluid outlet; a backwash col |l ector assenbly conprising a
backwash conduit operable to conduct a_backwash operation on the plurality
of strainer baskets, wherein the backwh3h conduit is noveable with respect
to each of the strainer baskets; 14 drive neans for driving one of

t he backwash conduit and the strainer baskets relative to the other,

wherein the ghirived BRabifgieHrive sydidn finpatticald a RRipld @fveGhotbh@nlahighg; and
a backwash outl et for backwash fluid, the backwash outl et disposed i.n 5the
second end plickmesh BfsterheArouiehlg. valve assenNpy may de srpdged el gpenitge backwash

col I ector - asgenfhyyl c3f LANISALRRCBRANE! A3 RAGKYSOREY Bhiben on the

plurality of si mul'taneousl’y. a further
aspect, the psemablytconpviesa wiveylateihdeinganwptiting tieteistthavalvaglae f1 ui d
conprising: 1Qcausing.the fluid to, pass fromthe outside of each of a
plurality of b¥pg ax%%gvleo@shz@géhq%wﬁn@ JEFEICHO R oot ePeriie qr}ﬁ‘si de of

each strai nesa&%ﬁﬁ&dnausm thefeB %Bﬁ%c?th@%ﬁﬁ%a%ﬁ c6RAFIth BRYl:IG an openi ng: to
t st

nove relative to the outer surface of eac rai ner screen,. whereby the
portion of témdsitrai ner screen adjacent the opening in the backwash conduit
is subjected to a backwash 15operati on;

The valve plate is preferably rotatable, rotation of the valve plate causing

the opening therein to move into and out of alignment with successive backwash

10 conduits. In a preferred arrangement, the opening is an arcuate opening. This
allows the opening to be formed in the valve plate such that the length of the arc
of the obening determines the length of time that the valve is open. For
operation of the strainer assembly of the present invention, the opening
preferably extends through an arc of from 10 to 30° more preferably from 15 to

15  25° The opening may be sized so that a single backwash conduit is opened at
any time. Alterﬁatively, the opening may be sized to allow two or more

backwash conduits to be opened.

While the valve may be arranged such that there are periods when no
backwash conduits are open, the resulting hydraulic clamping force may make
20 rotation of the valve plate difficult. This is particularly the case where the motor
driving the valve plate has insufficient torque to overcome the hydraulic
clamping force. In such cases, it is preferred that the valve plate and opening are
arranged so that there is always at least one backwash conduit at least partially

open at any given time or position in operation,

25 The valve assembly as described above is preferably mounted in the
second end portion of the housing, that is adjacent the backwash outlet. As the

valve assembly may be powered by the same drive means as used to move the
r



driving the backwash conduit relative to each strainer screen by a drive
assenbly located at a first end of the backwash conduit; and

recoverin fluid during the backwash operation nd of
t he backv\gvs a@g)ﬁl’gz&?]t 20The plurality of strainer basketE‘I:Ta/?%ﬁ‘g)br%fea erzﬁbly

subjected to a backwash operation sinultaneously. 15 serviced by a single
drive system in particular a single drive notor, and a single backwash
system Any suitable valve assenbly nal6 be enpl oyed for opening and cl osi ng
the or each backwash conduit. A particularly preferred valve assenbly
conprises a valve plate having an opening therein, the valve plate 5being

moveabl € 10 BEkREhidIGdHIREMING striiner k&8 ARiveWd bhe ftghUihlet opening of a
backwash conduit to thereby connect the backwash conduit with an outl et

condui t . arranJ¢raen a¢quéreph aeans forpransforring|dyivectugh ave drive shady fon of t he
| | at i h i ng.ther.ei ' f ali t
ot oDk cec<FORy AR HASHORGR AT AL Rl BN BRI Rl L

opening is an arcuate opening. This allows the opening to be fornmed in the

val ve plate such ghgdditbetsbeaeiteRht fbertRnGHiAInoW R @aa@fﬁ&eaﬁbyiara%m nes the
|l ength of tinme that the valve i's open. For operation of the strainer

assenbl y Sof e@wmppradphevingveitrdnen fo theecepmsnyigs graviagabt whokt ends t hr ough
an arc of from10 to 30, nore preferably from 15 to 1525. The openi hg may

be sized so that si ngl e. backwash conduj.t is. opened, at any tine.
Alternatively, t h‘gg‘gﬁgﬂ? AdenEy %PgPﬁséﬁc{l%na&Meﬁ{%h&rwﬁﬁ%é backwash
condui ts to RenfIPARYrding to one embodiment of the present invention;

Figure 2 is a detailed view of the drive assembly in the upper portion of

the assembly as shown in Figure 1;

10 Figure 3 is a cross-sectional view of the assembly of Figure 2 along the

line III-11I;

Figure 4 is a simplified representation of the arrangement of strainer
baskets and backwash conduit according to a preferred embodiment of the

present invention;

15 Figure 5 is a detailed view of the valve assembly of the lower portion of

the assembly as shown in Figure 1; and

Figure 6 is a cross-sectional view of the assembly of Figure 4 along the

line VI-VI showing the valve assembly of the present invention.

20 Referring to Figure 1, there is shown a strainer assembly, generally
indicated as 2, comprising a housing 4 in the form of a generally upright,
cylindrical vessel of conventional design and construction, While the

embodiment shown in the figures and discussed hereinafter is arranged



Wil e the valve may be arranged such that there are periods when no
backwash conduits are open, the resulting hydraulic clanping force nay make

20rot at i oRyQ 00t8H§ 4)5131! ve plate difficult. This is parti cuk, )@ﬁz&dﬁﬁ)ﬁfs@fe
or

where the nd riving the valve plate has insufficient torque to overcone
the hydraulic clanping force. In such cases, it is preferred that the valve
pl ate and opening are arranged so that there is always at | east one
backwash conduit at |east partially opEﬁ at any given time or position in
operation. 25The val ve assenbly as described above is preferably nounted in
the second end portion of the housing, that is adjacent the backwash

outlet. As tdheenrially QericaBIRIWillRMpbRcRAIRRAILONssERBlySAMEbISidndTRANS as
used to nove the 16 backwash conduits and/or strainer baskets'relative to

one anot her , othefiposisiops eferrarmple agizonieBy.casmeethdictas. t ransferring drive, such
as a drive shaft, to extend fromthe first end portion of the housing to

the second end payti,on.. Enhodi ts,of th resent ,onventian.w !l now be
descri bed, by V\/asﬁbefhoé‘ﬁlgﬁgﬁgsgﬁir},enﬂg{?mﬁ’ﬁeq’ E‘Tcgﬁagﬁgg’etugp?rheél é’é e_npanyi ng
draw ngs, i mswdhhisihas viewed ifFFigufeel, hnll § sécdndrai hodiond, 1¢ehRdsn BRAbWeanal vi ew

through a strainer assenbly according to one enbodi nent of the present
i nventi o¥; end of the agegreblyp af wiewed du Higueil . vAcaver 10 ipboled pdhesrea@dy in the

upper portio i | UK : i 31hs a
Cross-secti o‘ﬁa{ﬁg \f}%sg\%l%ﬁ&%qe)k éﬁg’gr@%ﬂgﬁ Qiogéutfﬁg "ge%i”o"r]fg@ l%)Lebrsfnlghe h?l l-111;
closure is rendered fluid tight by the provision of a suitable gasket of
conventional design. The housing 4 comprises an integral cover 12 to close the

second end portion 8.

10 The housing 4 is provided with an inlet 14 for liquid to be strained and an
outlet 16 for strained liquid. The inlet 14 opens into the housing between the
first and second end portions 6, 8. The outlet 16 is provided in the first end

portibn 6, adjacent the cover 10.

A strainer assembly, generally indicated as 20, is retained within the
15 housing 4 between a first division plate 22 and a second division plate 24. The
first division plate 22 is retained by being bolted to a support ring 26 extending
from the inner wall of the housing 4 adjacent the outlet 16. The second division
plate 24 is held in place within a similar support ring 28 extending from the inner

wall of the housing 4 at the lower end portion 8.

20 ‘As shown more clearly in Figures 2 and 3, the strainer assembly 20
comprises a plurality of strainer modules 30, each strainer module comprising a
central backwash tube 32 and three strainer baskets 34. As shown in Figure 3,
the arrangement shown in the figures comprises a total of seven strainer modules
30. A single backwash tube 32 and a single strainer basket 34 are shown in

25  Figures 1 and 2, purely for reasons of clarity.



Figure 4 is a sinplified representation of the arrangenent of strainer
baskets and backwash conduit according to a preferred enbodi nent of the

present i RygRhdsRBqoftdFigure 5 is a detailed view of the y@?@zgﬁﬁ,@{g@},y of
an

the | ower portion of the assenbly as shown in Figure 1; Figure 6
IS a cross- sectlonal view of the assenbly of Figure 4 along the |line VI-VI
showi ng the val ve assenbly of the present invention. 20Referring to Figure
1, there is shown a strainer assenbly,l%enerally i ndi cated as 2, conprising
a housing 4 in the formof a generally upright, cylindrical vessel of
conventional design and construction. Wile the enbodi nent shown in the

figures and di scugsadtrigeemadhleso it sraipedngsthntidlly e@ﬁezngﬁ within tier ti cal |y,
it will be appremated that the assenbly rmay be oriented in other
positions, flusegaksteeqndhs Hoviead ﬁfsﬁon%éwwlaﬁe%%t?és Each backwiash housing 4

has a first 1%993@%'&[3 pglagtléc@gg o tntflé‘ ntfonl‘?Gﬂz s%f:d'[c{'cﬁvi@ iRty as

viewed in Figure por ocated 1 n t Iovver 5end
of the asseni yheaqap\zrm/sbmfaanhEa@maehmbeAZdzei\ngrclo]sed bgtlmﬁxsedivtsmnt he open end

of the first end _portion 6 of cloethel terior of the
housi ng. epleﬁegé R ENRR Lﬁl?%jr%? ﬁglrav%\/ﬁrﬂs.seﬁ?nef a suitable
gasket of CO&IV%%B'M@M%&&J?&SJ'E}ﬁeéa%lt[sﬁid}ﬂeéec%ﬁﬂr@ﬁdl%3%%1&{‘8bf%@grm cover 12
to close the second end portion e housing 4 i's provided with an

i nl et 14 f orhdusigpgiddiefined betswermiheesdcanddlivpion ptate4 asl ﬂhorenépomrdéd li quid.
The inlet 14 opens into the housing between the

Each backwash tube 32 is provided with a longitudinal slit 36 extending
along its length at the point facing each of the strainer baskets 34 associated with

10 the backwash tube. This arrangement is shown in stylized form in Figure 4. As

an alternative to the slit 36, the backwash tube may be provided with a series of
holes. A flow path for backwash liquid is thus formed extending from the region

of the housing 4 surrounding the strainer baskets 34, through the slits 36 in each

backwash tube 32 and into the cavity in the second end portion 8 of the housing

15 4. Anoutlet 38 for the backwash liquid is provided in the second end portion 8
of the housing 4, to remove backwash quﬁid from the cavity between the second

- division plate 24 and the end cover 12.

Each strainer basket 34 extends between the first division plate 22 and

the second division plate 24. At its lower end (as viewed in the figures), each

20 strainer basket 34 is closed and sealed by the second division plate 24. Atits
upper end, each strainer basket 34 extends through the first division plate 22 and
opens into the cavity defined between the first division plate 22 and the end
cover 10. Each strainer basket 34 comprises a generally cy}indfical strainer
screen 40 extending substantially the entire length of the strainer basket 34

25  between the first division plate 22 and the second division plate 24. A straining
flow path for liquid is thus formed extending from the inlet 14 and the region
around the strainer baskets 34, through the strainer screen 40, upwards along the -

interior of the strainer basket 34 and into the cavity in the first end portion 6 of



first and second end portions 6, 8 The outlet 16 is provided in the first
end portion 6, adjacent the cover 10. A strainer assenbly, generally

i ndi cat ed g8 23y 13ho1r €t ai ned within the 15housi ng 4 bet weeqchabdsiopis2s
di vision plate 23 and a second division plate 24. The first division plate

22 is retained by being bolted to a support ring 26 extending fromthe

i nner wall of the housing 4 adjacent thg outlet 16. The second division
plate 24 is held in place within a si mit ar support ring 28 extending from
the inner wall of the housing 4 at the | ower end portion 8 20As shown nore
clearly in Figures 2 and 3, the strainer assenbly 20 conprises a plurality
of strainer thedichsisg.30he @aleh16is@brided mdmoee sieaipyd liquid) framaket ral  backwash
tube 32 and three strainer baskets 34. As-shown in Figure 3, the

ar r angenent WWE 4 n the fi gures conprises a total of seven strainer

nodul es 30. A single backwash tube 32 and a singl e strainer basket 34 are

shown i n 25Fi gure Each
strainer nodule 3 ‘?’%%g?réé%eggg@% Elglﬁlcté %cgﬁ{afg‘gﬁ th%(e tShe housi ng

4 bet ween t hassbéiatsd staa]derslﬁclcamdydax\tlrﬁox@blepzh&t ©speelio ché. anEﬂaehb)bhmkmsh t ube
32 extend sh in th fi,gures) om t he, second . di vision plate
24, the peﬁﬂeéﬂanmbaég%g%n&&m}a@h ggV%QSSE}EHYQfm OR RGBS STARETf i r st

di vi si on 5pl gisRe1234 1s°§ho'wtn91n|1:‘?é’tﬁé I%H@'m ddegl hagsknash A bhgBadiexiapds through

t he second division plate 24 and opens in the cavity in the second end
portion 8 of istphevifestisiongted odefdentel Chre@\sbdn% bteing hetweew argd throughat e 24 and

th d .b ded t
I oﬁg?? udicﬁ\e/f{hgljfzfﬁt angd S%%?Pgﬁa‘ i} ac‘(g,aga étgbﬁgn%{ 5%%:@: %&P‘F%“P%@f‘ng each of
the strainerchpskets t@l‘ﬂie%ﬁﬁﬂﬁbﬁm ¥ A HotbPadsBBbRaFTkmasdied e Thi s

arrangenent is shown in stylized formin Figure 4. As an alternative to the
slit 36,14 heewerigwddie woybe! himeopreniionel raaen 5 apadeylecadypntagi &fs. A fl ow

path. for Daciasholinil thohy hHE GhAETR AXhERIANG: CLOM RS EAAR,Of ¢ e

housi ng 4 surround Straine sl 6 in each
backwash t ubgsidgleamsos askemblpe cavity in the second end portion 8 of the
housi ng

Each strainer basket 34 is provided with a fixed gear 52 at its upper end

adjacent the first ciivision plate 22. The fixed gear 52 on each strainer basket 34

15 is fixed in its relationship with the strainer basket, such that rotation of the gear
52 causes the entire strainer basket to rotate. Each backwash tube 32 is provided
with an idler gear 54 at its upper end adjacent the first division plate 22. The
idler gear 54 is free to rotate about its respective backwash tube 32, without
causing rotation of the backwash tube. The idler gear 54 of each backwash tube

20 32 engages with the fixed gear 52 on each of the associated strainer baskets 34.
The innermost strainer basket 34, that is the basket disposed closest to the drive
shaft 44, of each module has its fixed gear 52 engaged with the central drive gear
42,

It is an advantage that the gears comprised in the drive system are
25 disposed at the uppermost end of the central portion of the-housing 4, as shown
in the figures, immediately below the first division plate 22. In this vertical

orientation, the gears are not fouled by any negatively buoyant material that may



15 4. An outlet 38 for the backwash liquid is provided in the second end
portion 8 of the housing 4, to renove backwash liquid fromthe cavity

bet ween t ReoSEmARSedi Vi sion plate 24 and the end cover 1g8erigr200s/0FR8H
strai ner basket 34 extends between the first division plate 532 and the

second division plate 24. At its lower end (as viewed in the figures), each
20strai ner basket 34 is closed and seal ed by the second division plate 24.
At its upper end, each strainer basket284 extends through the first
division plate 22 and opens into the cavity defined between the first
division plate-22 and the end cover 10. Each strainer basket 34 conprises a

general 'y cyhd adfaiedlin $Her ﬂ’diﬂ'%éin%@frﬁﬁéﬁﬂf?l%r&ﬁ@&tﬂﬂne?la@@hﬂil}? ihaddgy the entire
| ength of the strainer basket 34 25between the first division plate 22 and

the second dibgiinlFiorRysher sichmateniab sipks withig the exntipheavityosway Gumdhd s t hus
formed ext enﬁﬁ?@ivﬁs{%&{%}!&%ﬁfﬂh%e g]e%rsabr%qhet%ers gi.on around the strainer
roug ;

baskets 34, e strarner®screen pwar ds along the interior of
the strainer basket 34 and into the cavity in the first end portion 6 of

WO 2008/ 132491 PCT{nG2A08h Hdidd of theldire RRAIS 1M Bentrbil BriG8Ifdap Y2 thuses provi ded
to renove strained liquid fromthe housing 4. In the arrangenent shown in

the figur®s, rosdien of sheknaermostsswige bagkgt 34 of eash swidnleewhichrinifyadribeisket s 34
bl e wi : . ' ' bask
are nova engtr 5:8&@%&&#&&;&& r%{?g{e?g{ ?ﬁ)g{e pﬂééx‘ é&?g 54 B8 R @bngishbasket s 34

r ot at abl e. rrve®asse o] 0 al ner baskets 34 is shown
in Figure 1 abe3gn detail in Figure 2. A central drive gear 42

In order to operate the backwash function to clean the strainer screen on
each strainer basket, the assembly 2 is provided with a valve assembly, generally
10 indicated as 60. The valve assembly 60 is shown in Figure 1 and iﬁ detail in
both Figures 5 and 6. The valve assembly comprises a circular valve plate 62,
shown in detail in Figures 5 and 6. The valve plate 62 is mounted for rotation on
' the end of the drive shaft 44 extending through the second division plate 24. The
valve plate 62 is provided with an elongate arcuate opening 64, positioned such
15  that rotation of the valve plate 62 causes the opening 64 to pass over the open
end of each backwash tube 32 in turn. A support arm 66 extends across the
valve plate 62 from a central bosé 68 mounted on the drive shaft 44 adjacent the
opening 64. The function of the support arm 66 is to provide support for the
valve plate 62, in particular in the region around the opening 64. The action of
20  the backwash operation, in particular of the backwash fluid flowing from the
backwash conduit 32, can be to urge the valve plate away from the second
division plate 24. This effect can be compounded by the head of fluid above the
valve plate, when the assembly is arranged vertically, as shown in the ﬁgﬁres.
Moavement of the valve plate 62 away from the second division plate 24 reduces
25  the seal at the ends of the backwash conduits and can reduce the efficiency of the

straining and backwash operations.



is provided, mounted on a central drive shaft 44 extendi ng between and
through the first and second division plates 22, 24. The drive shaft 44 is

connect ed \p§ﬁ§08ﬁ%@g?gr46 to the output shaft 48 of a HPE?[GBQ&I%%HBIZ?/,[ 5?8 .

mounted to ior of the cover 10 in conventional manner.
particul ar advantage of the enbodi nent shown in-the figures that all the
strai ner baskets are driven froma single notor assenbly. Each strainer
basket 34 is provided with a fixed gea 152 at its upper end adj acent the
first division plate 22. The fixed gear 52 on each strainer basket 34 15is
fixed inits relationship with the strainer basket, such that rotation of

the gear 52 causetshd kegnifitHearSidt@bptdingtmisdetdrmines tigd lehgth ofaigte thackwash t ube
32 is provided with an idler gear 54 at its upper end adj acen}l the first
di vi'si on pl atashdackwash tybe 32ris geenedswhich in e determingsdhe leagBief the s respecti ve

backwash tub | i ey : @M : e. The idler
gear 54 of eg%g%g%mﬁhtaéggédﬁ%%fag%tg%%égs% %fu%e:] h?ﬁg |xedﬁ] br%aﬁa{? 52 on each
of the assoctadiabdirsttivaiofidte drasketenir 64Tdeead the earnoa ths inteinakbdialpasket 34,
that is the baske i sposed ¢l osest top the drjive . shaft 44, of each nodul e
has its f xe%‘ae&g]éﬁ’a‘g‘?’aéliﬁ&g’ﬁe‘@eiﬁ"tg% ‘_?tlﬁgn%gﬁ{?a_ﬁ"‘\{’a?lﬁ% Giheyis gpen Pt is an
advant age t Nglpbiengqshis &eepme%@nihg,,fw@g%ﬁ Yieed W ERMGH &F (ROUAISPOSed at

t he uppernost end of the central "portion of the housing 4, as shown in the

figures, i mpldicatldisyspedferablyrfeorhilp sa 3@h Visshownpin Bigorex® the ppaniiigs verti cal
orientation, th ears are n@t . fouled by any negatively buoyant materi al
t hat . may Zoethgisgli’fPP@T %E(’fcioﬁtl?he fluid being strained and enter the '
strainer assenbly through the inlet. Rather, such material sinks within the

fﬁgt (rj?: Vga\s/;/ts%/émaMd&rtQ Wrdvge suphbit 8hd HENktS t@heRhBIg] fAicAne b R gears of
10~ strainer assembly, tie bars 70 extend within the housing 4 between and are bolted
to the first division plate 22 and the secorid division plate 24. The tie bars
rigidly connect the first and second division plates 22, 24 and allow the two
division plates, the entire strainer assembly 20, the valve assembly 60 and the
-drive assembly to be removed from the housing 4 as a single unit. Removal is

15 carried out by removing the end cover 10 and unbolting the first division plate

22 from the support ring 26.

In operation, a liquid to be strained, such as seawater, is fed to the inlet
14 of the housing 4, from where it enters the central cavity of the assembly. The
liquid passes through the strainer screen 40 of each strainer basket 34, the action
20 of which is to leave any entrained solids on the outer surface of the strainer
screen 40. The strained liquid flows along the strainer basket 34 and into the
cavity above (as viewed in the figures) the first division plate 22, from where it

leaves the assembly through the outlet 16.

After a period of operation, the differential pressure across the strainer
25  screens will increase, due to the build up of solid material and debris. Ata

predetermined pressure drop, the backwash operation is initialized.



In operation, rotation of the drive shaft 44 central drive gear 42 causes
Srotation of the innernost strai ner basket 34 of each nodule, which in turn

drives thgvg%@gghgg strai ner baskets by nmeans of the id#&/&?@&mgfﬁgn each
e . 0

backwash tu In order to operate the backwash function cl ean
the strainer screen on each strainer basket, the assenbly 2 is provided
with a val ve assenbly, generally 10i ndjicated as 60. The val ve assenbly 60
is showmn in Figure 1 and in detail in Bdt h Figures 5 and 6. The val ve
assenbly conprises a circular valve plate 62, shown in detail in Figures 5
and 6. The valve plate 62 is nounted .for rotation on the end of the drive

shaft 44 extendi nphd hickuadh dpeftisg ePREmE ke b9 Rtaptirgl Be Ablorbigenwdy ve pl ate 62
is provided with an el ongate arcuate openi ng 64, paositioned such 15t hat

rotation of ihendihe duveasaerably o rafels ke sirpines Basketig 44w mepng a§heover t he open

end of each Nt UE R - 6 cross the
val ve pl ate %%&F i\r,%rrﬁ#zfte glgﬁzt ?%le a%%éx![y%@:ﬁgﬁ%?%gé %hr?ae][h ﬂ%ae Oglrt%}alﬁgﬂéa?f? 44

adj acent t hecaohenaing s6#en 0@ passatiosntherespbativespparholaddrinrdBei s t o provi de
support for the . valve plate 62, in particular in the region around the
openi ng 4. f‘lsﬁ%c‘aatﬁé P%ﬁke"ég‘%? Ae %3‘%\/@9’?‘6‘%1‘%\%‘?‘?@%%&?@ E‘?’ar of the
backwash Tl uldsihl @ Behatd GBhilRSARBORVGAD £RANRYE alBAmehaRitRhd hawrge the

val ve plate away fromthe second division plate 24. This effect can be
conmpounded bsach fheckvesall tubk 321w bwin.aBeviee epraingidmasiss aves, thohpen edeoldssenbly i s

arranged vergticall a hown i n e figures, enent of the valve plate
62 away frorﬁﬁcﬁ‘é’aﬁ%g%gz’csﬁ‘?f?‘&%ﬁot{] tnébe%ﬁvg%taﬁgég%e PEPHES gbttz}i‘f” “4t"™t he ends of
t he backwashinGRhghidbhEerifbrEaNs bt GBuding 4e4ddi thé SREY O thbBadkiwagh ni ng and

backwash operations. 21 The length of the arcuate openi,n% 64 det erm nes
the | engthh ofutlef 3% Thigpressure is typically at or slightly higher than ambient or

atmospheric pressure, but substantially lower than the pressure of liquid within
the central portion of the housing between the first and second division plates 22,
24. This establishes a significant pressure differential between the liquid in the
central cavity of the housing and the outlet of the opened backwash tube 32, the

15 effect of which is twofold. First, liquid is drawn through the strainer screen 40
in the reverse direction of normal flow, that is from inside the strainer basket 34
to the outside and into the slit 36 in the backwash tube 32. Second, liquid
surrounding the strainer screen is caused to flow across the outer surface of the
strainer screen 40 and into the slit 36 in the backwash tube. Thus, a dual-flow

20 backwash system is established. This flow pattern, with liquid flowing both

through and across the strainer screen, is efficient at removing solid matter and
debris caught in the strainer screen, which is then entrained in the liquid stream
entering the backwash tube 32 and leaves the assembly through the backwash
outlet 38.

25 The portion of the strainer screen 40 that is exposed to the slit in the
backwash tube 32 and the backwash flow is just a fraction of the total surface
area of the strainer screen. Typically, this is from 0.1 to 10% of the total surface

area. In this way, a very high rate of backwash flow is generated, leading to a



each backwash tube 32 is opened, which in turn determnes the |ength of the
backwash operation applied to each strainer nodule. Wth the width in the

radi al di RgghhRRAs9et he arcuate opening 64 set as the sapprasa2bddfoisdser nal
di aneter 5 of each backwash tube, the length of time that each backwash

tube is open is proportional to the arc of the opening, for a given speed
of rotation of the valve plate. This ig preferably from10 to 30. As shown
in Figure 6, the opening extends throu%% an arc of 190. In order to provide
support and rigidity to the internal structure of the 10strainer assenbly,
tie bars 70 extend within the housing 4 between and are bolted to the first

di vi si on pl ategy RighasMéhnipeefficiemsythidhevdcsdean TebRERy, Phck Wi flovevdladites | gi dl y
connect the first and second division plates 22, 24 and allow the two

di vi si on pl aRlelsmV/s and higher cen ke achiened andswamtised0, the val ve assenbly 60 and
the drive assenbly to be renoved fromthe housing 4 as a single unit.

Removal i s 19car  hethelteiy i ATRYVARCENS: BARBYSL: HigAflaHIRE N9 the

first division plate he supp opera ion, a

l'iquid to befistbaknash tubeigh, tAs bakawet Qﬁeﬂ‘aﬂd‘h ﬁ)ﬁﬁhat strdifg mhatdugd wil of t he
housing 4, fromwhere it enters the central cavity of_ the assenb y. The
i qui d passe®atar birghext ﬁéa“;lﬁrP&ldH@rlf*é]%,er@éﬁ‘iU%OB\‘m@é’@rP fehe wvRplatsPdket 34,

the acti on 2081 bl Alloickshth LERNcME GRLGAINGH MOl AopI9R dNienyt er ourface

of the strainer screen e strain fl ows ong the strainer
basket 34 andtd aitgnntehéwtrhvheﬂ;ach\b@mut(@ﬁ vﬁneheat'rmrgetmet fHoguriege t he first
division plate 22, from where | eav .the enbl y .t hrou h t utlet 16.
After a perit8oBPaLRG g%‘l“?ﬁﬁ thet‘f‘?ivecﬁ% é%?’ioé{adgar"g@'s%?agﬁ ?‘Iﬁgf)st rai ner
25screens Wdych kREAIRE nlyliR thekvwdis t@ajz%aﬁrbe%eﬁadw g*rvé;ﬁrimal iand debris.

At a predeterm ned pressure drop, the backwash operation is initialized.
22 10 this way, only one module undergoes backwash at atxme If desired, more than

one opening 64 may be provided in the valve plate 62 or the opening may be
Jarger, such that more than one strainer module may undergo backwash at the

same time.

It is a feature of the strainer assembly of this invention that straining
15  continues while individual strainer modules are undergoing a backwash. Indeed,
a given strainer basket may be having a portion of its strainer screen being
cleaned by the backwash cycle discussed abové, leaving the remaining area of

the screen available for straining.

The length of time of operation of the backwash system will be
20 determined by the operating circumstances, in particular the concentration of
solid material in the liquid being strained. Once the pressure differential across
the strainer screens is reduced to normal operating levels, the backwash
operation is stopped and normal operation is continued. In such a case, it is
envisaged that the backwash system will operate intermittently. However, the
25  strainer assembly of the present invention is flexible in its operation, such that
heavily polluted liquids containing a high solids content may be strained and the

backwash system operated continuously.



The backwash operation is commenced by starting the notor assenbly 50 and
the drive assenbly to rotate the strai ner baskets 34 by neans of the
central drj 42. The action of this is to cause th j r
surface of‘bégg ﬁg%irg}ai ner screen 40 to pass across the regﬁg@éﬁé@“’gﬁ? or
hole 36 in the 5associ ated backwash tube 32. At the sane tinme, the valve
plate 62 is rotated, causing the arcuate opening 64 to pass into and out of
alignment with the end of each backwasB4tube 32 in turn. As the opening 64
passes over the open end of a backwash tube 32, the interior of the tube is
vented to the pressure in the cavity in the second end portion 8 of the
housing 4, and t hehdhe®sHhRd hpbakdlSs @ﬁﬁﬁgﬁéht%%ﬂ{ib&tinaﬁﬁr%ﬂbﬁs pressure 1s
typically at or slightly higher than anbient or atnospheric pressure, but
subst ant i al | $sPE@ndeve hean disrdosed end deseribgd witlyuaferensa taithe strasnisgafral portion
of the housi nthe fir ond.divisien pl 24. This
est abl i shes ggégg}r‘]\ﬁ%%@éiﬁ{ ﬁ%"}lgss'zltﬁlrtggglesi)g cgtrég%[ugg &Sf)tg'(t% &eug%&%ﬁ’édﬁlgaui din the
central cavi§ufaof effitrg, grovidingthoarifaltsbearatitin letwedh solids apethe dlubsdkwash t ube

32, the 15effect of which s twofold, First, ljquid is drawn through the
strai ner scrwhithaltpyiage eeainedy & sxampled8ts smaypl Hllpartigle@ieatehain i s from
inside the s i.he I I : S in the
backwash tubied@gﬁ' ge\gigrsl%%d?%ﬁog trs‘%??%@?ﬁgwt%ﬁg ogtﬂ{regpﬁéggmgg'} e%'%i s caused
to fl ow acr olssapphed outtker fuidfsalbe sapfardtior psdcessicnesucts ay Sknatidf) inglddingt o t he
slit 36 in tge bglckwash #1?2 Thus, a dual -fl ow 20backwash systemis

est abl i shed. t’f‘”PBW?f% {6 with liquid flowing both through and across
the strainer screen, is efficient at renoving solid matter and debris
caught in the str : j ' : ' L Lqui d stream
entering the back%égﬁéﬁeagféﬁg%manﬁsl eeaI%/ %&Igﬁglggéssgﬁ ﬁﬂtdﬁrragélgﬁj tlthlﬁe backwash
outlet 38 2&phetigoofiobids Gbmt hbqEtr Somerers thegeimciplestdiale presaskposed to t he

slit in the backwash.tube 32 and t he backwash ,flgw i s just fraction of
The toral | PRaienan 1S VaFoRaeP el BV aRS BE AR G P teiobdl Ve sfid 8! P00, 1
to 10% of t hgyiliokalensiul hiRaedias eacohdlstidains, Way, a very high rate of backwash
flowis generated, | eadi ng to a WD 2008/ 132491PCT/ GB2008/ 001523



23 very high cleaning efficiency of the screen. Typically, backwash fl ow
vel ocities of 2 mi's and hi gher can be achi eved and mai nt ai ned. As
the opening 64 in the valve plate 62 noves out of alignment with the first
backwash tube 32, the backwash operation for that strainer nodule wll
5cease. The next strainer nodule in the direction of rotation of the valve
plate 62 will begin its backwash cyclez%nce the opening 64 in the val ve
plate 62 conmes into alignnent with the backwash tube 32. In the arrangenent
shown irlt&fﬁﬁw%onpanying figures, the valve plate 62 is provided with a

si ngl e opening b4 of such a size that only one backwash tube 32 can be open
at any given tine, In 10 this way, only one nodul e undergoes backwash at a

time. |f desiredstraéeesydian coRridRgni ng 64 may be provided in the valve
pl ate 62 or the opening may be |arger, such that nore than one strainer

modul e may undergo backwash at the sanme tine. It is a feature of the
strai ner assenidl Strapet kgusinchbaving arirstend getian Bindg aswdet ensuiegrtion the

i ndi vi dualho%&fngi fﬁﬁ%eﬂ‘&gwé)ﬁﬁmgrﬁw Hﬂ&efog(?é\ﬂ%ﬁg %ﬁﬁ%ﬁnﬂetlfefjgﬁgineg iy en
strai ner basket” nay be ving a portiron of T1s Stralner screen belng
cl eaned byth¢ betlétawing Eivamdinghel ifisst @ad eabriddroskthelheagingg t he remai ni ng area

of the screen available for straining. The length of tine of operation of

t he backwash systemw | |. be .20determ ned by the operating circunstances, in
par i cul ar ¢ ho % BIEBAY 1of REAINGH DEgarel GRRBEraN i (e NPISIEs qOBR HgTe
strained. i(BERIEAE SMERAHERTHSIAROEHrAIncAENRS Jdey MARY BEMnRAT@RIDR | S
reduced to normal operating |evels, the backwash operation is stopped and

nor mal opeYitt themravs teigrinieh aed.the wtharcal the dateenaliand exteinal sudaesst ofathet he
backwash gysiempkkd: RS M fovk BLARTNdSRIRh With &M ed #1§ outiet;

a backwash collector assembly comprising a backwash conduit operable
to conduct a backwash operation on the plurality of strainer baskets, wherein the

backwash conduit is moveable with respect to each of the strainer baskets;

drive means for driving one of the backwash conduit and the strainer
baskets relative to the other, wherein the drive means is in the first end portion of

the housing; and

a backwash outlet for backwash fluid, the backwash outlet disposed in the

second end portion of the housing.

2, The strainer assembly according to claim 1, wherein the backwash
collector assembly is arranged to conduct a backwash operation on the plurality

of strainer baskets simultaneously.
3. A method of straining a fluid comprising:

causing the fluid to pass from the outside of each of a plurality of strainer

baskets through a strainer screen to the inside of each strainer basket;



25strainer assenbly of the present invention is flexible in its operation,
such that heavily polluted liquids containing a high solids content may be
strained and the backwash system operated continuously. 24 The method and
apparatus of the present invention, in their various aspects, have been

di scl osed and described wth reference to the straining of fluids, in
particular liquids. In this respect, sEPaining is to be understood as a
surface effect, providing nom nal separation between solids and the fluids

in which they are entrained, for ex e 98% rermva of a art

greater than 10500 FoauPodonRiE Fa ot e < 29 Bus Bk Bt ¢ ne
i nventi on JguAYr &hr$eceef Gaupl $tm1nernsc@éé}erwfﬁér@bylﬂs@bbﬁhoﬂ&mh@tstrameprs@fe%ﬁses
such as filtration, including 5th filtration and the |ike. The present

i nventi on %%c%eﬁhepap@mem I8y 1’3?3 askwage FONAUlt b aByRIFCtEd toha hadetRihati on

of solids Jﬁe‘?ﬁﬂscﬁh | i quid. However, the principles of the present invention

inits various aspects may al so be applied to the renoval of solids from

fluids in general, including gaseous streams. 25 CLAIMS 1. A strainer

system conpri sidmying the baclavasthr eonueiit tedaisienty d@oh sigaiaef screenendapdriviel on and

a second end furta&ﬁwaé ri,sing an inlet for raw fluid
I

and an out"'%sé?’fe °§f"$eéii%@dﬂ1sr @%Wﬁé’ ijW cated in the first end

portion of the hou5|ng,
recovering backwash fluid during the backwash operation at a second end

of the backwash conduit.

4. The method according to claim 3, wherein the plurality of strainer baskets

are subjected to a backwash operation simultaneously.
5. A strainer system comprising:

a strainer housing having a first end portion and a second end portion, an
inlet for raw fluid and an outlet for strained fluid, the outlet for strained fluid being

disposed in the first end portion of the housing;

a strainer basket having a strainer screen and disposed within the housing,
the external surface of the strainer screen being in flow communication with the
raw fluid inlet and the internal surface of the strainer screen being in flow

communication with the strained fluid outlet;

a backwash collector assembly comprising a backwash conduit having an
opening disposed adjacent the outer surface of the strainer screen, the
backwash conduit and the strainer basket being moveable relative to each other,
s0 as to allow the opening to pass across the external surface of the strainer
screen;,

a backwash outlet dispesed in the second end portion of the strainer
housing; and



a plurality of strainer baskets disposed within the housing, one of the
internal and external surfaces of the strainer basket being in flow
communi cation with the raw fluid inlet and the other of the internal and
external surfaces of the strainer basket being in flow comunication with
the strained fluid outlet; a backwash col | ector assenbly conpri sing
a backwash conduit operable to conduct 24 backwash operation on the
plurality of strainer baskets, wherein the backwash conduit is noveabl e

with respect togeach of the strainer bagkets; rjve neans for

i ving. bno. of TR BeBlsch il e Rh Herbagrvash,sondlik 20 FEORAR. ¢
t he ot her,bagret edlatiieid Ohe W@ otfRaNthd Srivd nidadsfhidisd depdsednn iten findt dride
housi ng; and a backwash outl et for backwash fluid, the backwash

outl et di SPBEQYOf et HRIRKIONEINend portion of the housing. 2. The strainer
assenbly according to claim1, wherein the backwash collector assenbly is
arranged t® congc ‘.M@ﬁlh i - h Lt Lper
basket s siér)iul taneo%tsrﬁg.glai nmet h%@ibg{mgtt?g?%ﬁng' g\lhﬁé{uﬁgh%o%ﬁesrﬁ%?bp%

causi ng t hretdthbledvitio rgspest fa thm baekvashsiateludl whactbyoucmepsive glortignsodf

strai ner ggsketts thr%usqghf% sttrai ner _screen Ebo t he igzi olE of each. strainer
basket ; & outer SWIE iy Ne HARGRSHCEBHTY PerEARG 4R BRARENTE B Hbve

rel ative tmadkbashubeduisur face of each strainer screen, whereby the portion
of the strainer screen adjacent the opening in the backwash conduit is
subjected to a backwash operation; driving the backwash conduit

rel ative thb eactesshaingesysiereascoiding deisibeasdciidims Poeabedvhareld terst end
of the bagkya I : i A d..during.t he
backwash oper g}t&isg%%gt%g 'Ssgggﬁ?f g‘ﬁdoé&ﬁ%zﬁ E@%E%s coérs:odﬁdle lS'eﬂH dP%eo'trret hod
accor di ng morec$li$ or Bolesretheitnbehe plurality of strainer baskets are

subj ected to a backwash operation sinultaneously. 5. A strainer system
conpri si ng: a strainer housing having a first end portion and a
second end portion, an inlet for raw fluid and an outlet for strained
fluid, the outlet for strained fluid being disposed in the first end

portion ofgthe MusirB@er system according to claim 7, wherein the opening in the

backwash conduit comprises one or more longitudinal slits or holes.

9. The strainer system according to claim 8, wherein the opening in the
backwash conduit is a longitudinal slit or hole extending substantially the
complete length of the strainer screen.

10.  The strainer system according to any of claims 5 to 9, wherein a plurality

of strainer baskets are associated with the backwash conduit.

11.  The strainer system according to claim 10, wherein the backwash conduit

comprises an opening for each of the plurality of strainer baskets.



a strainer basket having a strainer screen and di sposed wthin the housing,
the external surface of the strainer screen being in flow comrunication
with the raw fluid inlet and the internal surface of the strainer screen
being in flow conmunication with the strained fluid outlet; a
backwash col | ector assenbly conprising a backwash conduit having an opening
di sposed adj acent the outer surface of 28he strainer screen, the backwash
conduit and the strai ner basket being noveable relative to each other, so

as to alloywthe-0 .0 0 ss_acr.oss, t he external rf of the,strainer
sorcen; o TR Sl SBAC Se GO MR e g s e TB kO R R rBGR: g
the strai ngurdigsdfedtraimdratasietstio agaaged eidi@ly, arbhigd tid backiranscdraung di sposed
inthe first end portion of the strainer housing. 6. The strainer system
according to claim5, wherein the strainer basket is rotatable with respect

to the backwash conduit, whereby successive portions of the outer surface
of the strainer screen nmay be exposed to the opening in the backwash

condui t. Th jaer. r.di 0.,.81 0 ' 6,
wherein t hﬁe"bacﬁ\k}\g;sa@!:n%ﬁéﬁlﬁt%ﬁ]} g&a&@ﬁgetg a{}%egfo%agm%@ ‘Oni%’ﬁ&ﬁ%’gﬁkaggéacondui t
bei ng one tbreewtranel bdsketsr atealsasciated Wigh thebieackwBish Doadaitr ai ner system
according to claim7, wherein the opening in the backwash conduit conprises
one or nore longitudinal slits or holes. 9. The strainer system according
to claim8, wherein the opening in the backwash conduit is a | ongitudi nal
slit or hole extending substantially the conplete |l ength of the strainer

screen. 1 T -Rer, - i t f i : wher ei n
a plurali tf/h'of hlg}efglfr%gr@faggé%ﬁ gdrégr e %g%g% tgde%YrPﬁ SI#éafbsgfﬁoan/aﬁsrﬁl r?dui t
11. The stplaiatityr ofspesirennaedidesli aaghtroodllaicornibisinghe backwastechabkdvashatcondui t

T2 The stPaalE i HeskE Rt ol B bt RO o, "1 wherein the

plurality of strainer baskets is arranged radially around the backwash
conduit. 13. The strainer systemaccording to any of clains 10 to 12,
wherein at | east three strainer baskets are associated with the backwash

condui t. . )
15. The strainer system according to claim 14, wherein each module

comprises a plurality of strainer baskets associated with each backwash conduit.

16. The strainer system according to either of claims 14 or 15, further
comprising a single drive system for moving all of the strainer baskets relative to
its associated backwash conduit.

17. The strainer system according to any of claims 14 to 16, further
comprising a valve assembly for selectively opening each of the backwash
conduits to initiate a backwash operation for the strainer baskets associated with
that backwash condutt.



14. The strainer systemaccording to any of clains 5 to 13, conprising a
plurality of strainer nodules, each nodul e conprising a backwash conduit
and at | east one strainer basket associated with the backwash conduit. 15.
The strainer systemaccording to claim 14, wherein each nodul e conprises a
plurality of strainer baskets associated with each backwash conduit. 16.
The strainer systemaccording to ei t he9%f clainms 14 or 15, further
conprising a single drive system for aning aII of t he strainer baskets

relative to,it S i backwas strainer s
recording 1 anyortangt R FEBRNG RO 17 Sbsre 6 g VAR se L Brbi
for sel ectiogaley iofensdt@neasti mj‘rtubrlﬂef@@qmm condw ts toinitiate a
backwash operation for the strainer baskets associated with that backwash

conduit. 29 18. The strainer systemaccording to claim17, wherein the
val ve assenbly is located in the second end portion of the housing. 19.
The strainer assenbly according to either of clains 17 or 18, mherein the

val ve ass ly 4 a

accordi nge[g(; anv%o%rré'ﬁgﬁ?é%fwf g&@\éﬁqﬁ:@ @ﬁ"lertoﬁg;fa\[ggelgsgi%:}@ﬁv%& |ses a
val ve pl atwaivasssegnisip iogdvanigy theafrdiermesie val ve pl ate bei ng noveable to
bring the opening into alignnment with the outlet opening of a backwash
conduit to thereby connect the backwash conduit with an outlet conduit.

21. The strain assenbly according to claim 20, wherein the valve plate is
rotatable, rotation of the valve plate causing the opening therein to nove

into and oy ofril LORABNL WA %ﬁfa &V\%
strain assenbly accorgsngsto @y ofl fﬁé\{ﬁ grs ét%§2?q8v$1érvé¢%a nhe opem ng
i s an ar cudtiee @peernbly. comprises a valve plate havmg an opening therein, the valve

plate being moveable to bring the opening into alignment with the outlet opening

of a backwash conduit to thereby connect the backwash conduit with an outlet

conduit.

21.  The strain assembly according to claim 20, wherein the valve plate is
rotatable, rotation of the valve plate causing the opening therein to move into and

out of alignment with successive backwash conduits.

22.  The strain assembly according to either of claims 20 or 21, wherein the

opening is an arcuate opening,

23.  The strain assembly according to claim 22, wherein the opening is formed
in the valve plate such that the length of the arc of the opening determines the

length of time that the valve is open.



23. The strain assenbly according to claim 22, wherein the opening is
formed in the valve plate such that the Iength of the arc of the opening
determ nes the length of tine that the valve is open. 30 24. The valve
assenbly according to claim 23, wherein the opening extends through an arc
of from10 to 30. 25. The strainer systemaccording to any of clains 5 to
24, wherein the opening in the backwasB®conduit is disposed at a distance
fromthe external surface of the strainer basket that, during a backwash
operation,,fluid is drawn both throu the strainer. screen fromwthin the
P rainer kKot enieIFs SRPaRpl ete B do diors AabRi e BB bd EXBrcB: na
surface ofthtdigihsdr @icngfropen@en30°.26. The strainer system according to claim
25, wherein the opening in the backwash conduit is disposed such that,
during a backwash operation, the ratio of the fluid flow across the

strainer screen to the fluid flow through the strainer screen is from3:1
to 1 :3. 27. The strainer systemaccording to claim26, wherein, during

Sereen to The Tl st VRl cirloRind 17 Ahbp R, BT 28 WhesSh RDET 1y
strai ner sysindy acde daoigvash aokdot icldapased 4t Aistandre frohn thdexapesi ng in

t he backwash,. condujt is. at a distance of fromO0.5 to 10.0 1 fromthe
ext er nal W&@é’qdketsﬁé'@rbﬁsg@tr tk@&r‘g‘gﬁ‘.g aPppckygsh ?ﬁ@raé'tof’am] ¢ 18§/8¥Bm

accor di ng geh @Hr@h@h?ﬁe %ﬁﬁégﬁéﬁé.&eéhQrdww&hﬁgthie%trtah}%r%%wﬁéﬁu foRfYitides at a

di stance fromO0. 7 mm fromthe external surface of the strainer
screen. 3be strawesbagiai @craspdhe extaradrdiriage b thenstrainercsciea® 5 to 29,
wherein the area of the opening in the backwash conduit is from1l to 10 %
of the surface area of the strainer screen. 31. The strainer system
according to claim 30, wherein the area of the opening in the backwash
conduit is from2 to 4 %of the surface area of the strainer screen. 32.

The strai M. sySkesifngoegtam hec@tingofo elagh m,%m@e&lthmﬁéﬁm hhee
backwash conduit is arrang,ed such that, during the backwash operation, the
|

porti on ofbacKyask capfet issdiseesrchsh hadntuiing 8peskwash ePefriopatawrin
condui t r &ffah8S1uRPBER A YSsd the HFaifbr 8LBERY0WRETRId A5 through the strainer

screen is from 3:1 to 1 :3.

27.  The strainer system according to claim 26, wherein, during the backwash
operation, the ratio of the fluid flow across the strainer screen to the fluid flow
through the strainer screen is about 2:1.

28.  The strainer system according to any of claims 5 to 27, wherein the
opening in the backwash conduit is at a distance of from 0.5 to 10.0 mm from the

external surface of the strainer screen.



33. A nethod of straining a fluid conprising: supplying liquid to be
strained to the interior of a strainer housing; causing the liquid
wi thin the housing to pass fromthe outside of a strainer basket through a
strainer screen to the inside of the strainer basket, the |iquid passing
fromthe inside of the strainer basket to an outlet disposed in a first end
portion of the housing; 32 cau%?ng a backwash conduit having an
openi ng di sposed adj acent the outer surface of the strainer screen to nove

relative tg, the,Quter. surface of the strainer,screen ereby. the partion
of the st 48 ner et PLRRELS 68y Beedrdploh PRl 38 HESBin Rl oReHioha 8! <
subj ect ed farkwabhcknasihisoges astameeffard WCT N 3 ohaskinephthbicxterdal surface
passi ng the backwash liquid to an outlet in the housing disposed in a
second endf§® BIr3RCHECTERR housi ng: wherein the drive for noving the
backwash conduit relative to the outer surface of the strainer screen is
provided fromthe first end portion of the strainer housing. 34. The

nmet hod according to claim33, wherein the backwash operation conprises
fluid flow ng frominside the strainer basket through the strainer screen
and into t3te opdwi stepiner $yseerbackoaliing ¢oadyiof cands 3 i 28 fvioavieirg tHer area

dj t t tside of th t o] t h trai .
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condui t i ghekghinepaspeepnd the strainer screen is noved relative to the
opening in the backwash conduit. 36. The nmethod according to any of clains
33 to 35, wherein a plurality of strainer baskets are associated with the
backwash conduit. 37. The nethod according to claim 36, wherein the
backwash conduit conprises an opening for each of the plurality of strainer

basket s. 33 The | hod, according to a of .clains 33 to 37, erein
PheKTitio B ciber BEaME "SRRG et BnEMbp a0 SelBn e’ Frd 1ot B! pe
openi ng i ropiehgbic hisaslckvatusdndamdist fiemf P aw 04 fdf uhd Acra@esarklenfstheai ner

screen into the oFeni ng in the backwash conduit is from3:1to 1 :3. 39.
The net hoFUA¥ESPE{8FG- to clai m 38, wherein the ratio of flows is about 1 :2.

32.  The strainer system according to any of claims 5 to 31, wherein the
backwash conduit is arranged such that, during the backwash operation, the
portion of the strainer screen away from the opening in the backwash conduit

remains operative in the straining operation.

33. A method of straining a fluid comprising:
supplying liquid to be strained to the interior of a strainer housing;

causing the liquid within the housing to pass from the outside of a strainer
basket through a strainer screen to the inside of the strainer basket, the liquid
passing from the inside of the strainer basket to an outlet disposed in a first end

portion of the housing;



40. The nethod according to any of clains 33 to 39, wherein the area of the
opening in the backwash conduit is froml to 10 % of the surface area of
the strainer screen. 41. The nethod according to claim40, wherein the
area of the opening in the backwash conduit is from2 to 4 % of the surface
area of the strainer screen. 42. The nethod according to any of clains 33
to 41, wherein the portion of the straPRAer screen not adj acent the opening
in the backwash conduit operates to strain fluid passing through the

:Hg: ﬂg; Eg;ﬁg{'qafurs%@ g%ascik\criv%sﬁ h{:eon%tuftaﬁgv?ﬁg %%Sléséni%g éiggosie Sé%%chgt {h%e
outer surface of the strainer screen to move relative to the outer surface of the
strainer screen, whereby the portion of the strainer screen adjacent the opening
in the backwash conduit is subjected to a backwash operation producing a

backwash liquid,;

passing the backwash liquid to an outlet in the housing disposed in a

second end portion of the housing;

wherein the drive for moving the backwash conduit relative to the outer
surface of the strainer screen is provided from the first end portion of the strainer

housing.

34. The method according fo claim 33, wherein the backwash operation
comprises fluid flowing from inside the strainer basket through the strainer screen
and into the opening in the backwash conduit and fluid flowing from adjacent the

outside of the strainer basket across the strainer screen.

35.  The method according to either of claims 33 or 34, wherein the backwash
conduit is stationary and the strainer screen is moved relative to the opening in

the backwash conduit.

36. The method according to any of claims 33 to 35, wherein a plurality of

strainer baskets are associated with the backwash conduit,

37. The method according to claim 36, wherein the backwash conduit

comprises an opening for each of the plurality of strainer baskets.
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38. The method according to any of claims 33 to 37, wherein the ratio of the
flow of fluid through the strainer screen and into the opening in the backwash
conduit and the flow of fluid across the strainer screen into the opening in the

backwash conduit is from 3:1 to 1 :3,

39.  The method according to claim 38, wherein the ratio of flows is about 1 :2.

40.  The method according to any of claims 33 to 39, wherein the area of the
opening in the backwash conduit is from 1 to 10 % of the surface area of the

strainer screen.

41.  The method according to claim 40, wherein the area of the opening in the

backwash conduit is from 2 to 4 % of the surface area of the strainer screen.

42 The method according to any of claims 33 to 41, wherein the portion of the
strainer screen not adjacent the opening in the backwash conduit operates to
strain fluid passing through the strainer screen from outside the strainer basket to

the inside of the strainer basket.



