WO 2011/ 115508PCT/ NO2011/ 000094 1 "METHOD AND APPARATUS FOR MONI TORI NG VEEAR
OF AND REPAI RI NG SHAKER SCREENS" 5 I ntroduction The present invention
relates to drilling nud / particle separator screens or so-called "shaker
screens” used during drilling boreholes for petrol eumexploitation. Mre
speci fi cal lwo ivg1ssa8vent i on rel ates to a nethod and a &EUWNOI/BCY| eansi ng
a shaker screen used in a drilling mudi / particle separator, inspecting the
shaker screen, 10identifying and registering significant wear on the shaker

screen and repairin shaker screen if i can sent, and
et urning. tHETSRRIAD ABRBRRUT Eo FON NGB b RsPARENG BTEREE BN 11 Fng
of petrol eldaRBENES i s conducted in that the drilling string is hollow and
15transports drilling liquid down to or in to a drill bit with nozzles. The
drilling fluid returns with drilled out formation rock mass in the form of
cuttlngs5 rigdredystienc| es, sand and nmetal particles back to the surface. The
drilling | |mlﬁedaaslnherghndaa&iswdﬁlnﬁb Yy / perticieseparatir ecreensnmtsp-dahledr der to
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cutting ara 9] r ating or
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used in so sd:'aker@dreeeIrfai@rfgantf\tﬁareﬁanreﬂiﬂnhgandﬁeltum*m ishgkesaerepafdral |y that

portion of dAger RLUW BérBBoISEHNKhg.Ng Mud or drilling liquid which is
constituted by cuttings, sand and netal particles, and letting the drilling

mud as such pass filtered through the screen cloth. The drilling nmud is |ed
over a ser idlirgf of priolenmmmile iswndesteccindhatsthe diilling plsing dsaltcdiew ahfr st | whi ch

renoves, helré?@@&@se&nllﬂﬁrﬂq'u%l cﬁ)‘v\m t81o¢ ) @@'@&rﬁfbipwﬁlﬁ n&ﬂzl’é@rT@m}mﬁfgl f|u||d finer
such, scree C oth frames are

screen cl ot hs é gxgﬂ g} é anqo L L
shown in Fifgturas Wit drillediquf fermafionstock Masaify e f "\/‘? SHarEd P %ar HeFt 0 make
drill cuttisags asshcheppbiticles adftodhd sgfazesThealrilfingriguid f@&lhlga(ﬂeogﬁ' ande edge of
the shaker Jgr&ehxdifodor$Bt, 35 ofd@r fd kg along particles and cuttings back via the
annulus and out of the borehole, The drilling liquid as such is an expensive liquid, it
20  shall to a smallest degree possible be released, and shali to a largest degree possible
be recuperated. On the surface the drilling liquid and the cuttings via the primary

separator plant normally comprising vibrating or rotating screen cloths.

Background art

25  Vibrating screen cloths (1) are used in so-called "shakers” for catching and vibrating
out laterally that portion of the returning drilling mud or drilling liquid which is
constituted by cuttings, sand and metal particles, and letting the drilling mud as such
pass filtered thro'ugh the screen cloth. The drilling mud is led over a series of one or
more screen cloths (1), the coarser first, which removes the coarser particles, and

30 later over finer and still finer screen cloths (1). Exampies of such screen cloths

arranged in frames are shown in Fig, 1.

The entire screen assembly is vibrated in order to make drill cuttings and particles of
all sizes to migrate out across the edge of the shaker screen frame 50 as fo rthe
35 drilling ligquids liguid fraction and finer particles, below the shaker screen's mesh size



35drilling liquids liquid fraction and finer particles, below the shaker
screen's nmesh size WD 2011/ 115508PCT/ NC2011/000094 2 w Il pass through the
screen cloth. There are also screen cloths (1) arranged as an endl ess band
whi ch are arranged for rotating slowy. A shaker screen may conprise a

rect angul aWORIWIF8Ne (2) of about 1 x 1 n2 and an exBAPN@2HKIRREWN in
that the main frame may have 10 rows ®ach of 20 rectangul ar 5 oblong cell
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mcron (1,0 ich a all rather rough and durabl h creen cloth
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nmeans of adtresn fremes(2)ranese agurrenetreemesth ($pwib tieodesirb@meeh ety cl ot h and

the support, £l 5tk urh @2 B Rtk Yaevi brate and grind and thus to prevent
that the screen cloth from be worn over the cel further prevent

| frame, an
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so-cal | ed ‘toth wpbimesh siaé of betwsar 2800 rolcatreters (26f i ned by the size of the
particles why ' bhd ' i hipept filter.
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| arger to pEayYent thabthgscuep slothBombg. wors oprdhe estslrans And duitherPRveBackgr ound
art A sS@reematch®blpporti ddtiklodn diisy Worgiagsinst teeltelp@arné.” whi ch indicates the
mesh size distribution of the apertures of the screen cloth, and indirectly
i ndi cates which size of particle sized which may Eas.s t hrough the apertures
of the gi v@heseshlle"zet roirdt of thasereen clatids gefined iy éhassizeoidhe PATIEE on (PSD)
affﬁCtS t heyrekin Hﬁvé@%i\}eincﬂdblﬁbﬁitypgﬂ_ﬁlahé i‘@ﬁo@@&ndghé? uadlliy it ptﬁmelena‘yg_r exanpl e
with regard to how far on LAr il e dif.fe o | i amet ers,
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descri bes dargethogrtagesuobfwith the mud.

25  Problems related to the background art
A screen cloth initially has a given "cut point" which indicates the mesh size
distribution of the apertures of the screen cloth, and indirectly indicates which size of
particle sized which may pass through the apertures of the given mesh size
distribution. The particle size distribution {PSD) affects the drilling liquid's properties

30  and has an influence for example with regard to how far one may drill with the
different borehole diameters, related to, among other factors, liquid pressure and
resistance forces on the drill string such as torque. An article in the publication of the
Society of Petroleum Exploration, SPE103934 "Successful Drilling of Oil and Gas
Wells by Optimal Drilling Fluid Solids Control - A Practical and Theoretical

35  Evaluation”, by B. Dahl, A. Saasen and T. H. Omland, describes disadvantages of



WO 2011/ 115508PCT/ NO2011/ 000094 3 wear of screen cloths. A significant
problemis that the screen cloth, which shall only let through a desired
particle size, is worn and holes forned, and thus the screen cloth lets
t hrough 5particles as coarse as will be let through the support cloth,
which in t WG2@KEHMBe may be a standard mesh of 1000 ghYTARHIH0%¢ he

returning drilling liquid the desired3particle size distribution and the
desi red maxidaupi faddnitdies.si ze for the further drilling operation is not
actually achieved. This is a known problemand the drilling 10programe is

set up with the [imtation which one knows in advance will conme which are
i ncurred by sigrfiqaat prioblem isithed thl srednmiath.orhigedaesyirtghtpudb Raesired t oo
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practice are not re Thus the act 1 ment of the
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t he pri mar yopsebian &t nad ActBOIOS adhizegedirTihisl is adgnbwigpiodlempandadihe dxbingl e of t hr ough
f1ux by, ys%g@heqy&etm!mh Sl FRTtaABRWRRY oRANAHRIR advanes RRNcoreokliciv th a
cut point fr _ 74 pmw th a backing of coarser support. cloth of D50 1300
pm such a<$TNcUEes by B Raptigs gjze ‘@Bt.”bg‘l’f@ t?‘?ﬁ?(’f‘ﬁ%‘?ﬁ"ﬁ&’r'g‘gi:'lsem?ic?%rs Peh is
al | owed t o tpapen hdlegin teheer bakkdengpradoaidns (rlthe shi@sn alothsl Tie inghisghat25i s
about 13 O LY : ' j [ I an the
particle sRﬁ%gm%ﬁg’éﬁ%dﬁ%\gygw833“8‘%? gH—%g?gQ? %\{éoﬁﬁﬁteth ﬁfretggg? Fede&n cloth (1).
A hol e in tse digrilsionacerding Estheditge Yspd Ph%them%ﬁ"ﬁ%«‘-,’\a'B%Pc‘R?"ﬁg“HaB‘f h (11)
remai nSysi n dchevétamaged part woul d i ncur not only that |arger particles flow
t hrough than what the screen cloth nomnally should stop, also a |arger
liquid voulume will flow through the shaker 30screen framer incurring in
total that Thesciespgthsopropereseughpeidnp 4Ftipg pecess A6<oriing fe Q&M f ar nore
than the argactRe QROfdtirefstefed! usdpaages tempeendevkiopheasofshiebuthirtbe shaker

cloth in raraersi eS ey Fy EY ?'ﬁﬁ“&?gﬁﬁﬁzﬁéiﬁéh%ﬁﬁrﬁgv@n%ﬁ%ﬁi ticl es
of too 10ar g¥ the drilling lquid. A8 we ¢xarmple @f remhHix P riffREentSHERYUPt YEEOBR. Furt her,
the amount Riy bdvitdpél aGerbALBINGIL 8euld syige
of D50 74 um with a backing of coarser support cloth of D50 1300 pm, such as
illustrated in Fig. 3b. The maximum particle size which is allowed to pass through the
backing cloth (11) has a volume which
25  is about 13 003 divided by 743 which is about 5400 times larger than the particle
size which should be allowed to pass through the screen cloth (1). A hole in the
screen cloth resulting in that only the backing cloth (11) remains in the damaged
part would incur not only that larger particles flow through than what the screen
cloth nominally should stop, aiso a larger liquid voulume will flow through the shaker
30  screen frame, incurring in total that the amound of the undesired particle sizes
increases far more than the area proportion of the damaged screen cloth as such of
the shaker screen frame.
In summary, the above problems incurred damaged screen cloth in relation to the
quality of the resulting drilling mud, particles of too large size are allowed through
35  the damaged shaker screen. Further, the amount of liquid containing too large



WO 2011/ 115508PCT/ NO2011/ 000094 4 particle size distributions is larger in

proportion than the proportion of damaged screen cloth of the shaker

screen. Condition check of screen cloths may be carried out by analysing a

fluid sanple of 5 the filtered drilling fluid as described in WO

2006/ 11272%/0N011/IABS02006/ 112728 Al al so descri bes an appalFBPWe/W8Mprising a

punp for drawing a drilling fluid sanpl e fromthe bottomof the tray of the

vi bration %@.thliermgnbmnamafga; inSprogbriidr then tieosropdrtibresi degndghe drilling
fluid sanpl ssure e]g,e for neasuring the pressure difference

across the Sfrefe?éllpg‘ gfdﬁ%\ﬁ'ba[kﬁe gni ficant probiemin that holes are forned
in the screen cloth is, that if the screen cloth by a given nunber of
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difficult tatsordepaibes an shidcetus sonpéngonpihe fod dravingg drivieafvidsamplet he shaker
screen wi t hij, ap t%&%h{ & thélrh ththEQrbfﬂatlbla,chHﬁ ur&&ﬂ%éaﬁe}a@t& \é/rﬂltahfoeorrprl se

| ess than the size of one ce be seal ed \r,fm % eX| bIe cenent
and t hus pr¥&end thlel.ﬂ"ﬂ"rﬁ‘@rﬂ“lfaﬁ?ﬁ&ée RITETHTe 96 %ﬁrﬂﬁ‘%{" 0" HE KABW%edge of the
i nvent or, niffesgrstamosxitetfdtenhi ch systematically handl es problens related to
open hoj,es in screen cloths, or any 20apparatus for autorrati cally repairing

0
screen cl oth damages, nor any stemati c_met hod for terl n he
ndi vi dual ATPRIEBFBRECSK PRSI Ecaichpion 258 FEmag it} <518 3‘0 e B0 99 ng

oper at i ons.scidepaioth bf a §ivee @aMbErGf efealcalis davegpreo hpleestbathakeastreee i s done
to a varyi ng Aeal&%e ol &unh'ré@gceho&eﬁ k@R Pertiba RbmPREdt SAT |y adapt ed

pl ugs, glue (single or silicone based flexible nass. The
nendi ng t asOMEF 9 pHNRS 'iot“ﬁ'é“%f‘ Wdafioe RUmPER dugng AR PRETANON Ffiffeexcess man
hour s rgquiweadivbbieudnd tdpaR@ dhbkerlsarege bn oy erhioigdodhitior ifshosiekeuch as 24

i nches and 17.5 i.nches e e ace
W h han dseEeR WS eTRY cdifte BER B Ll ol WAKhoinBnll G bR e e Pace
vol une per siread oshatte maydeseped Wb gwmfleaH%Efca@éanndtthés REVREAUEMSth (1) is

wlorn ?Ee Ejfaam?elmm&?b& %@c&d:nﬂtcgﬂ@twn@wleawatsf thelirivemMgs rdngstaar dxistd es, , but
al so e do reami.a reen ream
face is wor E (r)naéllc ﬁd]anale%gro%féﬂs rglragedq Pénl?\oléss ol cJSFP% QPXH){J'S

die to “gr i hdi agai nst
t he supfor tapsaratusifor audmalicaly repeliag celepn £letrgdmages)NoRANY: fY E*ﬁ“"vflcbr at ed

alga' nS]E eaGhetAbd R feg@f@hr‘d L(F|€| Ad(vnmhiléfbﬁ‘éﬁoﬁmtl sérBeén cloths deaRgede & ot h t akes
DLl o Taben e opr L B R s o B e RO P20Y
to wear to a varying degree on the dn!lmg location by use of particularly adapted plugs, glue
(single and composite), or silicone based flexible mass. The mending task may
25  constitue a health risk to the operator. The excess man hours required while drilling
the larger borehole dimensions such as 24 inches and 17.5 inches may be between 4
and 8 hours in order to keep pace with the development of screen wear while drilling
about 3 m3 of rock mass volume per used shaker screen,
The upstream face of the screen cloth (1) is worn due to the impacting or migration
30 of cuttings and particles, but also the downstream face of the screen cloth (1) is
worn. The downstream face is worn due to grinding by particles but also due to
grinding against the support screen {11) within the cell frames (22) which is vibrated
against each other. Empirically one knows that the
screen cloth takes place from both sides of the screen cloth (1) both in that a wear
35 by particles occurs on the free upper surface of the screen cloth (1} and due to wear



WO 2011/ 115508PCT/ NO2011/ 000094 5 fromthe support cloth (11) or the frane
cell's (22) sub-frame (23) against the underside of the screen cloth's
surface, until one or nore wires in the screen cloth (1) breaks.

5JP2002- 350353A descri bes an inspection device capable of observing and

i nspect i ngveo YaLEEMBmesh with little man power, nore sPHEENPI0EHINRP4 4

m croconput er drives an XY stage to nbve a screen nesh by one screen

di stance of¢q @@ngggﬂaagthand outputs a processing start signal toward an

i mage processi Vi C SCr romthe CCD
canera is éii)t "t ?rﬁ@e Cﬁ'é&ézzﬁgelgg?g‘ieﬁé aaé\?inétég' gri'sggflﬁ"(?g%%ohnts the size
of each opetiting safasa, @it obdrer mmeb'eresmt?temmmghth felbri&® in a screen and

cal cul ates the standard deviation of the openi ng areas usi ng a statistical
t echni que. Short the inventjon 1 e asgect ention is

0 51
2ot hod 7 P23 U PRGLeSHEESTAR RUBHARASVEP CRae B0 ERarS uh REs Y L e
screen frarmdeﬁ)m@tvhthslt:ﬂemanobmmmo(d$peciﬁaal@t@tmlcrozerupthiyr dieesgnefys of : a)

provi ding ?,ﬁég(%egt r95ved£ Ar{eémeéﬂ By bhe g&sgrﬁm.taﬁseed# afddpt @mes& bREButhbiRMe (2)

screen clo ter screen frane ma a2| ne %Wloﬁ) %Or%e) using a
novabl e rralarPrH‘éﬁ‘iF'BﬂlP"é‘fto‘-}‘gr@I tonart an e PEYGRY nctfv‘:?%l oF 8F "EHEEN frane
(2) in sai nesagdrdine ftahd @je, CdDeathang) isf @nivar e Saagk-frodaseing devieeTh¢2) to a
cl eansipg lﬁ%b?ﬁi%&)ﬂtmg sﬁle%@@idh%eﬁﬂ%g efg'gnti%e ﬁ&ﬁl?é?’%f fHeanBsH(iRdiudddtiR sai d

screen cloth tor el ement %1 5) noving said filter
screen fraesc(eEN ag Ca‘CVJPS?PH@?ﬂ?ﬂqa"’?%e"(%%ffﬁﬁc?pai"w EFa8HPA9Pi I ter screen
frame (2), stalstitdne=chmgugul ator el enment (115) noving said filter screen
frame (2) to an optical inspection station (120) and inspecting optically
said screen cloth (1) and using an algorithmin a conputer identifying
damaged por&ﬁoohsurmarbpfﬁmwvsevwn cloth (1) and registering said damage
portiong' (I@bn@@ﬁie‘d @Fe fnvantion ifa AREAVALFET mbmitEInY a6d maird@ence et weariofii ng i n

et or m i ndMORGC RIS "0 ORGP (A S R e R AR g

repaird or St@ploaced f) the manipulator element (115) novi ng said filter
screen frang ptdlditda @sédQﬂQirl'ﬂmﬂl alib Q@ntér?\maté@ fiitdr Scre@PRarhe (Bdcpichatonls ( 72)

repairing or i ortions (6) qualified for being
repaired ofl )r@p"}f)é'&eé'&c%e? ﬁ'apwgrgpaggg r(lfol%gortl ons of

20  b) using a movable main manipulator element (115) engaging said filter screen
frame (2) in said magazine (100), feeding forward said filter screen (2) to a
cleansing unit (4) and cleansing said filter screen frame (2) with said screen cloth
(1),

c) the manipulator element (115) moving said filter screen frame (2) to a drying unit

25 (140) and drying said filter screen frame (2),

. d) the manipulator element (115) moving said filter screen frame (2) to an optical
inspection station (120) and inspecting optically said screen cloth (1) and using an
algorithm in a computer identifying damaged portions (6) of said screen cloth {1)
and registering said damage portions' (6) position (7) in a computer memory (9),

30 e) determining in said algorithm said damaged portions' (6) degree of wear or
damage and determining whether said worn or damaged portions (6) qualify for
being repaird or replaced,

f) the manipulator element (115) moving said filter screen frame (2) to a repair
station (70) with a repair manipulator (72) repairing or replacing said damaged

35  portions {6) qualified for being repaired or replaced with replacement portions of



WO 2011/ 115508PCT/ NO2011/ 000094 6 screen cloth (1), g) noving the so
repaired filter screen frame (2) back to said magazi ne (100). I n anot her
aspect, corresponding to the first aspect, the invention is an apparatus
for 5monitoring and mai nenance of wear of shaker screen screen franes (2)
with screewebai/ssol), characterized by: a) a nagazi PE/FQWOY00p¢
receiving one or nore contam nated fi¢ter screen franes (2), b) a novable
mai N mani pulatary %ngl ent (115) arranged for engaging said filter screen
frame (2) in salé> azmeé andfurther arran f%dingforward
10sai d fi| tBrMAEIEER Sp 25P34T8 a’t‘%,flsg’&ﬁ%ffﬁ@‘edﬁ backAg s3i 6%}3?98?‘ Hy gnit (140) to
an optical isntpecting station (120), to a prepair unit (70) and back to

sai d magazi, gﬁd %&,@Pgs g% %rél;[‘)%’ﬁcnﬂ_) tlth(-rz fr%@?@ec@fﬂeﬁﬂ%@ioﬁ garrﬁfb@ra‘fusnfgr Sal d

filter scre g ter screen frape é l)é
opti cal 3 nIpedtorias aad greinsAance 2 )vearfcﬁf srwéﬁvrw%%"qust(é} WER £ Eﬁnframe (2)
15arr anged didhs O} éraedderizbaregi ng sai d screen cloth (1) and using an

oo | VTR B0 8 e AL LA ARG RO bl D3kl 8L sCr oen

cloth (1) a erin L tion in a

conput er mENGr poYable Maip reanip Qj@’rq’qu’ﬁtf(bﬁ)@éﬁaé@‘?ﬁ far H’@Fagﬁ'igcfatﬂ’afﬁtéged port i ons’

((16) degl’ ee stcreen fRine@fn fid ﬂ@dj&?‘@ (Q-lm Bed fmt::eciﬁﬂaﬁledlgor\ﬁémﬁﬁgeﬂbrvﬂ;d d worn or

e o bk N ol 0% S Bl A )

repair maniipubertiog s(arioy (£269, tp@puii‘-lréi"rrg’"fo(ﬁoré'pﬂ %R:CM@S@ mgaarrm@é@) portions

(6) qualif '63(3 drPihg DRk 00105 BRBhJRToOFecsiGRY 368 Gity dcheeh eRinRC@YBdtdrpag t | ons  of

screen clot sard f]I er screen frame (2),

d) an optical inspection station (120) for receiving said filter screen frame (2)

15 arranged for optically imaging said screen cloth (1) and using an algorithm in a
computer for identifying damaged portions (6) of said screen cloth (1) and for
registering said damaged portions' (6) position (7) in a computer memory (9), e) an
algorithm for determining said damaged portions' (6) degree
of wear or damage and for determining whether said worn or damaged portions (&)

20  qualify for being repaired or replaced,
f) a repair station (70) for receiving said filter screen frame
(2) provided with a repair manipulator (72) for repairing or replacing said damaged
portions (6) qualified for being repaired or replaced with replacement portions of
screen cloth (1},

25 g) said main manipulator element (115) arranged for moving the repaired filter

screen frame (2) back to said magazine (1.00).
In an advantageous embodiment of the invention the apparatus is provided with
replacement screen plugs (8) for replacing said damaged portions (6) qualified for

36 being replaced. Such screen plugs significantly facilitate the repair of the fioiter

screen frames.
Short figure captions

35  Screen cloths, problems related to such screen cloths and their wear, and



25g) said main mani pul ator element (115) arranged for noving the repaired
filter screen frane (2) back to said magazine (1.00). In an advant ageous
enbodi ment of the invention the apparatus is provided with replacenent
screen plugs (8) for replacing said danaged portions (6) qualified for
30bei ng r eplaawediisBeich screen plugs significantly faci PEEVRQWIYWENH epair of
the fiolter screen frames. Short figufe captions 35Screen cloths, problens
582?} ig% 88P C%%@Eﬁ?g%kg&ﬁtﬁmaa@@uémrlllu\éﬁatred e attd€hed drawings. The )

i men vention as such are
i |l ustrated UL HLIERE “S&’iﬂéﬁ&“ﬁg’é"e"‘f‘?{égﬁﬂ‘gﬁf h'brg'l[ Q'reén%'ant toillustrate
the invention but not to limt the invention. Fig. 1 shows photographic

i mages of ¢ f fenent pilﬁdt%*ﬁptqz intdqRt eﬂd.ﬁ%ad kigdh shaleeds s&sne@%k@fsefeeme in
vi bration separ ators screens g scr eens) are he left,

and so- éal FEHSEIT HRFAFIO8 EPRASHEI o f-TUSE SEERNTIIAR FLeq™) arer?“f"?’%ﬁgg g?’ shown to
t he right. abdeb-caliddrmimarpayeeanprstgen &lethx (2Dmrfsaa:tearagu$rmwnctelthq;rlgmhe cells

may al so haye, Qtﬁlgﬁ‘[] rﬁmpo%?pr%u(\le x20 J&%ﬁ@ﬂ%ells Fring ceilsth"uéy] lebbsﬁév%tcﬁﬁer

background art reen fra a screen h, re s
rect angul asheReg sdfft & 'PP&‘@P%?’" Hige é‘gﬁiH%Uat%Se‘PqCEg“’Ff“b%” WI‘tE alsﬁfqel’ '?ﬂea‘f’
backgr ound aadcteed @ictia| HeedsHwmnamtiOresta h@asr. arki eiterratves howgora! haiskFigs.ric p scr een

th t il
W reg anlﬂjlél:rg‘lres%%ac r\%\%hﬁ]%rggé{gﬁ%amﬁl&&rg&mﬁﬁ Wﬁh?!mg‘glh%{)k BRperial, or an

extensive screen cl ot ivision rnto cells detail is shown of
t he hook stseiegn aifysectimaylar|cglls that may beyape jn ¢RPSY PREIEIIPT Aptefiplafea% cr een,
convex fr ar&te‘h@ﬁr@@&eeﬁ@&%&\f&oﬁf AIRiVEINGRD, cel G detdibit E;mrgur‘smfrteehodlor use in

separat or IREIN DESel NPl TR hESEAR AL ggegér@%%mmm% icfedd, POt 0gr aphi ¢

vvlth

i mge of a he screen cloth in
about 40 ofcomeez@me@srqeg, #nst retRting etrgemfor yag i sgPerptod AshiEEs IR Mat t he
screen gl Otslapa(rél)md/\ﬁﬂaﬁtst he frame (2) is defect and nust be disposed of.

20Fig. 31 sF gclf(a) p%gtro Paphlc |ma8esgf aug:rel‘en theh ?I) %I ,’ ,-,Ier&mﬁ?w‘@@}h in a

general ly i
screen cloth in about 40 of the 200 celis is entirely or partially damaged such that

the screen cloth (1) with the frame (2) is defect and must be disposed of.

20 Fig. 3 is a photographic close-up image of cell frames (22) in a generally intact
screen cloth (1) under good particle control, socalled "solids control”, which some
wear portions (s} and open wear holes (h) and a repaired portion (60), and a hole
template
{62m) for manual use.

25
Fig. 3b shows close-up images of support cloth (11) and screen cloth (1) for
indicating the reduction of the property of being able to separate out small particles
which will be incurred by an open hole in the screen cloth.

30 Fig. 4 is a rough illustration of the general process according to the invention for
feeding in used, mud contaminated screen cloth frames (1, 2), cleansing the screen
cloth, inspecting the screen cloth for wear and possible damages, registering the
damages and the wear state of the screen cloth, reparing registered damages of the
screen cloth, checking and verifying the repairs, and feeding out the intact or

15 repaired, registered screen cloth frame(l, 2). Repair may be conducted by



screen cloth (1) under good particle control, socalled "solids control",

whi ch sonme wear portions (s) and open wear holes (h) and a repaired portion
(60), and a hole tenplate (62n) for manual use. 25 Fig. 3b shows cl ose-up

i mages of support cloth (11) and screen cloth (1) for indicating the
reducti on &0 zohelipidperty of being able to separate ouPCENGINVMWEPH| cl es
which will be incurred by an open hol® in the screen cloth. 30Fig. 4 is a
rough ill U%&Er%rnbi‘ﬁa pQFto?H@mgﬁ'éa%rc%‘eanoﬂﬁﬁﬁﬁ né\ﬁ%@’éﬁh El&htlﬂ pbRef bhyanei on for
feeding in ?? mé?&cont am 0? creen c* &U séa))ared eansi ng t he
screen cl oAl TPREHEZ T NP $eP E'Peé'\ér‘? HednYEER e'\’/\ﬁﬁl’c’crﬁﬁn BeL BT damages,

r egi st er i ngxtheegethmagds tanepairtee weeker stradndrapfie (le screen cl oth, reparing

regi stered danages of the screen cloth, checking and verifying the repairs,
and feedin% out the intact or 35repa|red %§stered screen cloth frame(l,

2). Repdir Tifay 'Ha "HFHAYEEvRY pian f\?@"?b‘i‘%ﬂ‘f&%‘@ Y011/ 000094 8
exchangi ng tpainvetfondanfegdiog, stsaasing, chapietting, tdyistarings mpeieingcdootrhllinmaprt of or

entire celledf of gc% nél&héglg Hpoéjits%r\gor%tn& DewidR ¥R RibOMnRAL j.)frtﬁe screen
plugs (8) are exchan |n ordér to repalr the shaker screen fra

(2).
5Fig. 5is 'weﬂﬁﬂgwc’waﬂ*\V'PéﬁPftYPtUarFaBWBb‘dF'héﬁ't""b?e‘ﬂ'ﬁ%gatﬁﬁﬁf'ﬁ "L?Egal%f”et he
i nvention frershhr@tci@ns, Gn@ aBRicliGiots bsyheclden gf the égnsfeedinggater eppdslotsng,

cont rol I i ng. nggdjggq%‘pg?@ut of screen cloths (1). Fig. 6 is an isonetric
men

vi ew of Yan & the invention showi ng the apparatus' cabinet with
a front feedpherrernt®ugsoisedSUHRGEEPPY & F1ke/STHEREBF screens, and vertical slots
to the sides of the front feeding gate, said slots 10arranged for new and

used scr ee\l}l£ ugg sinha%ﬁls&met{ %I%% %ai['ir[:lq(_zfaﬁbﬁl%{%%r a§tﬁ%tep%rﬂﬁls rgr'ngved7 is asimlar

i sometric ane nmoved, Showi ng a
magazi ne nmeshewiot ackagdzing maihstipek 3 Frilehple shakes filtersceesh fRAERES). €2) , a

1fclt ean:%l( chtbéans.hg (it (4280 Bir ar,xérr Wik (M)tar(épft@m,m@acmtmﬂin (L P®RBCop,ON
statl on

een repa 0] the rear part
of the appé‘f‘éﬁfg‘a'ﬁfr rﬁ&" "?R?é’ﬁt“i%ﬁz& At B Pate |£Eh§%rsbf)£raﬁl75f & si de el evation
vi ew of themappar.atus of the invention illustrating 20t he path of the shale
shaker filter screen franme through the entire apparatus. Fig. 9A

Fig. 8 is a simplified side elevation view of the apparatus of the invention illustrating
20 the path of the shale shaker fiiter screen frame through the entire apparatus. Fig. 9A
is a side view illustration showing a section plane through the magazine (100) .

Fig. 9B shows the section indicated in Fig. 9A with an elevator conveyor belt to either
sides of the magazine and with filter screen frames. To the right and left side of the
25  magazine (100) are arranged vertical arrays of screen plug magazines for new and

used screen plugs for the shaker screens.

Fig. 10A shows a side view illustration of the apparatus with a section plane through
the middle of the magazine, between the elevator conveyour belts.

30
Fig. 10B is a section view of the section indicated in Fig. 10A showing the main
manipulator element ( ) in level with the tower of the stacked filter screen frames
and in positon to be displaced horizontally to grip that lower shaker screen frame.

35  Fig. 11 is a side elevation simplified view of the apparatus of an embodiment of the



is a side viewillustration show ng a section plane through the nagazi ne
(100) . Fig. 9B shows the section indicated in Fig. 9A with an el evator
conveyor belt to either sides of the magazine and with filter screen
frames. To the right and left side of the 25magazi ne (100 [ rranged
verti cal aWrOa’;?é”’dgw%cr een plug magazipes for new and u%(gﬁgg%}’z%lﬁwﬁl ugs for
t he shaker screens. Fig. 10A shows a side view illustration of the

appar at us \wvehtien, sreidatiog a pkaize sebtiaputoubh ehafiodddievatdr iebe nagazi ne, bet ween

the el evat of, QORI o) .41, HAPHIHIARISHAaubAohe he sect i on

indicated iIm [ in mani pulator elenent ( ) in |evel
with the | 67 mapazinfeand: the paged Piug 1298 PFHOYP Hh€ URRE R¥  positon to be
di sp} aced Irgy. il/Z@sﬂé gk vlel &ticgrdippltfiatichwotene sipakeaas scmeambddineemt similad

2011/ 115508P 0 000094.9 | nv i .ndi i ' ection

t hr ough§t hgo %fgpé t(]a\\%t g‘r% Sgélmt%sélgfﬁg%dei\%rﬁ'dgwhée‘t%%%@g}egcﬁxﬁ\ygip gg%SeOZ in Fig.
11, with tlieeekeet or conveyor belt an the nmai n nmagazi ne and the screen
pl ug nagazi nes shown in the upper part. Fig. 13 is a side elevation

sinmplified_view pof the appar.at. f an | I A4l ' 11 but
with the s&® 58&9%”1%’8 sﬁépé’ 'S%rsﬁ?cgglrﬁ%i 1‘%3,?, \%gééﬂgp &“éﬁléégﬁv'@&%‘f’?&@éﬂ’ %t of the
el evat or. Ff the seqtighibasnain eagipuleres slempatcatended aniojthe lopsT (ke ¥4 s

I 1] ust rgt egrainfe dthfe HRABSInRahs nRhipLiRCrSRGIdNOR el tiBhdvermariped ateen el enent s
ext ended o?to t he ItoveEr filtelr §ﬁ)‘r§egn Jir(‘)frr(ﬁpe of the mamgazi ne. The

mani pul at or' &% 0jthe FesgRfgc't 8" WEVE T HEY Fi'lt er screen frame down to the
receptacle of the cleansing unit. Fig. 15 is an isonetric view of the

appar at us sPWisidar REmSirkc Wil Gthé Bppdrhted shdiindTBieRitURWNNHhAlBhe kRIENt S ar e
about to deliver the filter screen

/ | t fra 0o the recept.acle of 1
cl eansi ng (PRYPUlgtpelemgnts are;about fo ‘i"‘-‘é‘&?FgF? }'@er\ﬁcg\ﬁ/"?W"Fehtg%é%%e%tggéggcti ve as
Fi g. 155 pah¢ cleswimgtunitc vertical section through the magazi ne (100), the
cleansing unit (4) with the submerged filter screen frame (2) subject to

ultrasound cleansing fromthe _ ) . .
Fig. 16 is a part isometric view in the same perspective as Fig. 15, part isometric

vertical section through the magazine (100), the cleansing unit (4) with the
submerged filter screen frame (2) subject to ultrasound cleansing from the

20 submerged ultrasound elements, and also a section through the drying unit's (140)
dryer cabinet with the verticailly displaceable dryer receptacle in an upper position
ready for receiving the cleansed filter screen frame (2) when finished in the cleansing
bath and forwarded by the cleansing unit's elevator receptacle in cooperation with

the main manipulator elements.

Fig. 17 is an isometric view showing the side and rear parts of an embodiment of the

invention. In the lower rear part is shown the dryer unit with the air pump and air

piping to and from the drying cabinet . Above the drying unit is shown the rear of the

repair unit with the mobile repair manipulator in a laterally disptaced position behind
30  the screen plug magazine in order to allow for free movement of the filter screen

frame (2).

Fig. 18 illustrates the subsequent situation in which the manipulator unit has
released from the filter screen frame (2),
15 the frame receptacle with the filter screen frame (2) has been lowered into the



20submer ged ul trasound el ements, and al so a section through the drying
unit's (140) dryer cabinet with the vertically displaceable dryer
receptacle in an upper position ready for receiving the cleansed filter
screen frame (2) when finished in the cleansing bath and forwarded by the
cl eansi ng W 2016118908 vat or receptacl e in cooperation wi PRVARRETHEI R
mani pul ator elenents. /5 Fig. 17 is dh isonetric vi ew showi ng the side and

rear partsdqugagbb&réb(yjidrm@t,d gfdc;sh*r@ |nvent| on. In the lower rear part is

shown t he r unit with [ | t he
dryi ng cabi WZ‘EE’ is %8%&{%3@& %h cl Wﬁ\ S(QLwatP'trﬁe Jageéatté)cleaﬁq%sﬁseﬂépepal Founit
wi th t he nwbsitien bl@pfathoumﬁltplﬂceeteorfram @) |mdt%traw%h§m%@eﬂe\ﬁ&r tion behind

30t he screep,guﬁéjgnd@g@g.;enﬁrés@um fffeist 0 al low for free novenent of the
filter screen frane (2). Fig. 18 illustrates the subsequent situation in

which tRe manipulator unit has released fromthe filter screen frame (2),
35t he franfig. @oshtecinghasathe perepdctive e Figcr e filtérrsareen fRyneHas SH¥E9¢bwer ed

into the Y)Qt%%’cﬂ PRSI N%Q&%QQ&D%%%ekevmébgs.ﬁglahm&) and the lidis

closing. Fig is an Isonetric view o 4 th the
receptacl e Fign 2|1t‘%a'f SRRE Yt $Tdhe BIReaiie 'ﬁ'Brufwﬁ) ‘f’i%’ ﬁ’eegg'g dlggéie(s Qsé)ﬁne (2), and
illustrati rwgrttclaleelemtmrcoe\lrewabms widugta oreved balhedzankas rigé € } asdhend panels. 5

Fig. ZOIOSh(EY)\ﬁveJKQr IE npgfcﬁ BERL MX@U@@ rEéeQ/e ﬁlt%r §cr<f;én| ﬁ'aﬁﬁess seen frane (2)
subnerged in t

In an inclined of t he
cl eansi ng dRrizontally, thmugh thﬂmiﬂ@ Part al“%‘?r%f“falncm?/‘?' t8'f “T h@am?dacﬁwﬁ'éﬂﬁﬁl t (100)
with the tweredothhes$El sswedily vebtdds dty @ildeepdiod, cotheaypper et lof gbswndh sl ot s
formed by NRLLZRLAhipLIRS unihndifhi Mgef.ﬂe?%%gﬁm&eta@i sl Rn@ATEROr Del ts

may thus receive reen frames hor | zont h the main

port and tWédﬁﬂpﬁ"ﬁﬁﬁmﬁﬁd%‘?’ﬁﬁh%‘ﬁi"?rﬂ%f"!"‘éﬁﬁ’ RYotheR tye f%}/s%tﬁf’g@ ¥hales (2),
usual | yiscl emfed, dry and repaired, on the upper set of ribs and the sane
mani pul ator unit may pick a filter screen frame (2), usually contan nated

and dripping of nud, fromthe lower slot formed by the two | ogwer sets of
ri bs at anf:glgtzulllpgtrates in the same perspective the magazine {100) with several filter

screen frames (2).

20 Fig. 23 is an isometric view of the dryer unit (140) shown partly transparent, with
the dryer cabinet and the air pump and air piping and shows part of the internal
dryer elevator unit with the dryer frame receptacle.

Fig. 24 shows, in the same isometric view of the dryer unit (140), with an inserted

25  filter screen frame {2).

Fig. 25 is a lateral elevation view of the apparatus interior according to the invention

in which the repair manipulator head()

of the repair station (70} is shown in & position having engaged with a cell filter () in
30 a filter screen frame (2), such as shown

in an enlarged view in Fig. 27 below,

Fig. 26 shows the main manipulator arm ( 115) holding a filter screen frame (2)in a
vertica! posture so as for being navigable by the repair manipulator { } running on its
35 separate coordinate table in the vertical and transverse horizontal direction of the



Fig. 22 illustrates in the sane perspective the nmagazine (100) with several
filter screen franes (2). 20Fig. 23 is an isonetric view of the dryer unit
(140) shown partly transparent, with the dryer cabinet and the air punp and
air piping and shows part of the internal dryer elevator unit with the
dryer framwo saepsael e. Fig. 24 shows, in the sanRCTROWEYHPYE4vi ew of
the dryer unit (140), with an insertéd 25filter screen frane (2). Fig. 25

is alaterg] p?ljaﬁ.n\éaﬂl E‘tu‘éﬁ:l@l‘(\’opsreéenﬁgqa'%lfvﬁﬁ é«ﬁhé ﬂtté}*sic&ren%ﬁﬁr ding to the
i nvention i R Bal r nmanl pul at o

ir station
(70) is shd\?\hwl"rﬁ”ée 56%”#? AMR4%) BRS b@ﬁ@é[&@%c“?ﬂa ‘f‘r‘f’)eé?“d%f‘*ie ‘Fp“F? ’“S"?&f}’ in 30a
filter screeichian®. (2), such as shown in an enlarged viewin Fig. 27
bel ow. Fig. 26 shows the main mani pulator arm ( 115) holding a filter

screen frane (2) in a vertical posture so as for beij ng navi ablqg y t he
repai r manififul2dtion laterp! ¢lemaHPmYy el ef thesrepais BygaPUlRker CbBEIPRAL & in the
vertical anfvingangaRe sethhiopdracund-abll fllkdras tHedMteoberédrefrard( 2}, ready to

2011/ 115508PCT’eN?%%]t’hQSQR%éI?ELJeu%Pa?%&\A}!l I This situation of preparing for
¢ r ame

repair of tRECYT e SePeen arise after the frame (2) has
been inspected in detail in the optical inspection station (120). 5Fig. 27

l s a | ater glg, Q'B%“@Jté e r!ﬂ:éi’t\/‘(n@fﬁlpdilé't@r h&Rj EngaBed with Eerteate!l Giftert dvel reepa@i r st ati on
(70) hay) ng, GOARGSCAbL BB Ll SHRAL 5P il bkl Sroeh i (o)t o1 scr een

frane (%) fcular cell frane (22).
Fig. 28 shows the repair mani pul at or havi ng engaged with the cell filter

and havi ng Frld)Q'élli §|d|sbﬁ1e94étwé9~f oftthe rdparr trhahiutdtoriedatl id pewen(fa2) of the filter

screen frane n.sopetric. v Rai, mani pul at or
head in poﬁpr"Bﬁ '?%Fheg‘ﬁﬁef}é'@ﬁl ﬁéf eomsg'ér'sé’%ﬁealcﬁ%gtrﬁg"( '{&g?dh@ 30 an isol at ed
filter cellengmdonait aQthednventienbodi nrent of the invention. 15 Fig. 30 shows
anot her,;vi ew of the repair nanipul at or head engaged with a filter cell.

Fepai 1 maniTH IR Y IS R e e g el {1 10
position (7) on the 20filter screen frame (2) determ ned by the inmage
anal ysi s S%&."ﬁﬁ?a@fso%@ﬁic%ﬁ’éﬂo@ﬁng the repair manipulator (72) with the repair
manipulator head {72) engaged with a desired cell filter (8) in a position (7) on the
20 filter screen frame (2) determined by the image analysis software of the computer.

Fig. 32 is the same isometric perspective showing the repair manipulator head (73)
parking the so removed filter cell (8) in a free slot in the filter cell magazine {110).

25  Fig. 33 is an elevation view of the repair manipulator in position
corresponding to the situation in Fig. 31. A section plane is indicated for the section

shown in subsequent Fig. 34.

Fig. 34 is the section along the plane shown in the previous Figure 33. The repair
30  manipulator head is about to extract a fiter cell from the filter screen frame (2).

Fig. 35 illustrates in a rear elevation view of the apparatus according to an
embodiment of the invention, the filter screen frame (2) moved up into position for
being scanned in the optical inspection station (120). A section plane is indicated for

35  the section shown in Fig. 36.



Fig. 32 is the same isonetric perspective show ng the repair mani pul ator
head (73) parking the so renoved filter cell (8) in a free slot in the
filter cell magazine (110). 25Fig. 33 is an elevation view of the repair
mani pul ator in position corresponding to the situation in Fig. 31. A
section pl wmoe2o1si1s308li cated for the section shown in sSuBCENMAWHYIOFSY. 34,
Fig. 34 is the section along the plardég shown in the previous Figure 33. The
repair 30mani puI ator head is about to extract a filter cell fromthe filter
screen frane g 35 illustrates in a rear._ el evation view o f t he

appar at us &tk Pahw 8Saﬁ'%ﬁ”ﬁﬁb‘ihﬁﬂﬁ?f%feef‘ﬁré”lerﬁ\?éﬁ'tw up {"i PR rscr een
frame (2) mewedcanped i hepPstd idpedtion staebmgt20¢anned in the opti cal
inspection station (120). A section plane is indicated for 35the section
shown in Fig. 36. WO 2011/ 115508PCT/ NO2011/000094 12 Fig. 36 shows the
sect i onSwi Fi9- B shaws ia isomatideyiew friyeryinmarByakeT (A2 WEHthEA8A on for bei ng

scanned i N idnulitéd KAl (TRISPECKS @ntrataddanged k&0)74) akergd vBiR Blhwsll i n

i sonetric % ew the repair manipulator (72) with the repair nanipul ator head
(73) with S centrally arranged key (74) aligned with a filter cell (8).
Fig. 37B shows inasimlar isonetric view the repair manipulator (72) with

the repair Fﬂgoﬁﬁ.'sﬁlmgah%rsuhﬁa}dsoﬁr?&)c vie@ ez ﬂeBalamaﬁPbtl%EUiQdapmm tHeOlpa'l?Oved by
an aCt Uat Or I 0 gﬂ %H?Z%)t nafgllsﬁa\aﬁ.%t%{'\de@gs‘ I%n (T?O%Ld bzgggﬁggto\ﬂ‘ir;[met he f | l ter

cell
mani puI at orrep(amammltmt ﬁellmiialrlenmwmﬁhath@f"tﬁe‘&d (3)73) engaged with the
filter cell (8) havi ng been retract ed back 15towards the repair mani pul at or

(72). Fig. 38A] st tes view of the re Ri 72) with
the repair f?aﬁ?ﬁdl'rﬁ‘t ‘H‘ésa'ﬂ a(sfrﬁ vy eé%aérn'a%'aglﬁ 8y f%())r?ptﬁr?ﬁé? q%agarged with a
cell filtemar@ulat@0ikiad.(738Sgngedawittetheifithar ilidd) mvsmm@ee@ama@%w g the
central skeyo (443 tHerefilORGRGPUBRSI(3HON in the central lock screw (81) so as

for opening the | ock nechanismof the filter cell (8).
Fig. 38A illustrates a top view of the repair manipulator (72) with the repair
manipulator head (73) in an extended position and engaged with a cell filter (8).

20  Fig. 388 is a section view of the same showing the central key
(74) in engaged position in the central lock screw (81) so as for opening the lock

mechanism of the filter cell (8).
Description of embodiments of the invention,

The invention comprises an apparatus for cleansing screen cloths (1) and monitoring

wear of such screen cloths (1), comprising:

A magazine (100) is arranged for feeding in used or contaminated screen cloths (1),
30  particularly on screen cloth frames (2) to a cleansing unit (4). The screen cloths (1)
are usually made of steel mesh but may be made in other materials such as
composite fibre cloths. The feeding unit may comprise actuators (115), sheaves and
guide rails arranged for displacing and guiding frames (2) with screen cloths (1) from
the magazine (100) to the cleansing unit (4). The cleansing unit is arranged for
35 receiving and cleansing the screen cloth (1). The aparatus comprises a dryer or unit



Description of enbodinents of the invention. /5 The invention conprises an
apparatus for cleansing screen cloths (1) and nonitoring wear of such
screen cloths (1), conprising: A magazine (100) is arranged for feeding in
used or contam nated screen cloths (1), 30particularly on screen cloth
frames (2) womzarck®ansi ng unit (4). The screen cl ot hs ¥AYN@0EA§84l | y nmade
of steel rresh but may be made in othéd materials such as conposite fibre

cloths. The ABeHidhabipeh SMBIROTREE SFrfedd Bt Bicsarnbll scshieavesyians oui de

rails arra acin rarres %‘T‘Fe screen cloths (1)
fromthe nﬁ’@&iﬁ'ﬁ‘épfci'@())” ?belitﬁé' %@t@ar{é?w e5eiibed PRPW- Pird¥PeBAS i ng unit is
arranged f aom3Bses iny b BImPN6r £presdisizaait hezzgcrempedfooblvwir)air dite tepar at us

compr i ses. Al Ehuplil, o SR SORECHLACRAN A0 I 3r} 40),

pr ef erabl y "an aring e screen cloth (1)
for opt |5ca|taker@wcw¢*bweusareawc'emsuémerg@tﬂa@ ?&Pk(wébl)’afﬁag*’@m Efé’&’ Wl The
dryer may GQBRINgIRviAg t@Bry the BEHBEh ciGh bafddé H&Sbls’pleiteﬁh air nozzle arranged for
blowing air onto the screen cloth. Alternatively, the inspection or the
phot ographi c i mage capture nmay 5take place with the screen cloth subnerged
in a tank vihelepticahinspetienstaripr (i2@) & tessarenn <RIbIHI iRgUIREWPHRYME0 dry the
screen cl ot.ﬁlspe&fda@atwﬂes biR&RE Fdradentiffiv®) 61atdre@re dBmpEat potiorst(8) bon (120)

For i aeiti 17 Rgorioni Hhapd -BiaTEnCfa T aneS BRsRBaB BAaRk (e 2 CTNOCT)

and regi st masitiom of one or nore of the damaged portions (6) position (7,

X, 7y). Inzap, QWQH'aFT%H{bo&fmehh@r the Viahti @ tht BStl&Ptnbﬁéthorh a&a&cuz@m station

(120) corrprl ses neasur enent re era 12)
connect ed tCB""Q“Eeérﬁ)'U?%“r“rW‘ﬂ’idﬁYic @2?3}’({?2 f oo J%&P"?Fec Pl ng and
regi strati aompfitet h:e:hemtaealtysuis@nnthpoﬁmmaeummga@eregrstr@t&lmﬁéh%ﬂt@mfe or nore

of the gamaged,nant Leftse bBdamdde of one or more of the damaged portions (6). A
subsequently arranged repair unit (70) is arranged for patching or mending one or
more of the damaged portions (6). The
registration of the repaired portions extent may take place by a post check In the
optical inspection station (120).

20
The invention comprises in an embodiment a feeding out gate (102} for feeding out
the repaired screen cloth (1) from the repair unit (70), possibly indirectly via the
inspection station (120) to a stack station (30) with a stack (3) comprising cleansed,
repaired and checked screen cioths (1). In an embodime'nt of the invention these fed

25  out screen cloths' repaired portions and new properties are registered together with
an identifier associated with the screen cloth (1), preferrably in an identifier tag in
the frame (2). The screen cloth may also be so-calted "frameless”, i.e. that the
screen cloth (1) may be arranged for being attached in the vibrating shaker
apparatus along two or more edges (8), e.g. by so-called "hook strip"-edges, please

30 see Fig. 1d, by means of corresponding edge holders (80).

In an embodiment of the method according to the invention the screen cloth (1) is

fed in from a stack (30) in @ magazine {100) of such screen cloths (1), After

cleansing, inspection, registering and repair, the screen cloths are fed out to a stack
35  (30) of such screen cloths (1), preferably to the same stack (30) from which the



subsequently arranged repair unit (70) is arranged for patching or nending
one or nore of the damaged portions (6). The registration of the repaired
portions extent nay take place by a post check in the optical inspection
station (120). 20 The invention conprises in an enbodi nent a feedi ng out
gate (102) wiapif/aemsng out the repaired screen cloth (RYT/ROH/Q0BE4r epai r
unit (70), possibly indirectly via tHé& inspection station (120) to a stack

station (3QkedMchikamhirsh@ierdad)citRELSIRE MitRANIREHig. 7eRa LB aRpkikhecked
screen cloths (1) nb e inventi Zn ci)hgs%.fed t%50ut screen
ned 4P & e

(1). I'n an enbodi ment of th
cloths' ref%thf@ parTtichHE QAGT HEwrask SHRrD tesMagas & Yogefher with
an identi f icin aspaicidatcegnwictds (1heilseapmar oltbe ertd Jtacprbicetheabyejei n an
i dentifier ,sEa%ged tot{[:»gtagﬁ OR:s( 24 indi-EE't]%(r)tﬁ i&8A tfd PRriEYma) i whaceal | ed

"franmeless”, 1.e ] e screen éjl? may be arranged ;or bei ng

att ached i SRR c@isrdrshrye reikder pher B Etrélt'e%a"c{%&?awe EH?F% @Gges (8),
e.g. by so-saed sceebn"dabkwhith siduieblgdispospd, egsearBidg eedisplgeing dyefidyscreeans of
correspondipg, dEBJ)%%resscr(e%ﬁ)&ohﬂs?ifﬂfcgH?%g"égﬁ'aotl%ftotb'a%isrﬁ%éao‘j accordi ng

to the invention the screen c In froma stack (30) in a
magazi ne ( FERAraSlY WRcIePaeFiend-erOHRXK: (1). After cleansing, inspection,
regi stering and repair, the screen cloths are fed out to a stack 35(30) of

such scree t r o the sane stack (30) from which the
VO 20111f11%g%é%%ﬁ%f1%8%%§gﬁnhsed, contam nated screen cloths were
stored i ni tAnaipesaton mayrqpduct visyal iggRestiono?l thefraranedPrtl (bl 589 FWfioart of the
top of Ej he nﬁ@ﬁkmfaé—’!ﬂ}e%éhtbhﬂhrﬁiﬁa@oﬂﬁméﬂepéxtedtn this way the cl ean,h

repai red screen cl ofhs ) Ie N . ' t hey were
st acked intaBStpﬁ%'E%'byzj‘r%ﬁ%g’s ﬁt'?'%b”?%ﬁ“t%g}?n‘c}fé]s\?%ggwlsen'i_h@gggggérg\éeauiﬁg may

i ndi cat e websdrvibg oiséémdarhagerhyt ey ehovgriesulficisnt o 4sgessifipetdReagpatd ME#t rat i on

and separ atee i Qs@nl ARSI & the GigPepticd Cbdamtivh ksdire elibitehe fideseBed, by
mar ki ng or di S$| aci Bﬂ usef ul icreen cl otths from glss 0sa quﬁc cl.gen cl ot hs,
or feed outSCeER SBH IfiePRARItGN(7) &Y CPRES M OSSRFLIPETS Y 1o A "IV 8t e f eed- out
st ack. 10MmnthayorabMmualtmeasuentknhetitba ceeenmondapprard Portiona (b)cskrMict vi sual
i nspect i on y@fcoh ARt CELRBark! Phaltolchhed RIMteRPRAL Ed2nd dRANEAS IMRRStEdaneNt  Of

damaged portiaqns' ( 6% extent and positi onOE( 7% a egi ster this..
i nfor mat i of'9-Vr U @ NPIE SEBRIPSHE MEHHYEY fbotFiP ?340%%;'% r‘i‘@‘“B‘F%“’i @F'én)ésarrage but
may prove itrsepdrect adtcomprigssessies dhmnskntmgerchen donvmiinses or rectangles)
with given areas, of which said consentric circles are indicated with their respective
areas and arranged for being overlaid onto the damage or the open hole (6) and
thereby indicates the area of the damaged portion (6) and its status, such as the
degree of wear or open hole, and its position (7, 7x, 7y).
25
Computer controlied observation and measurement
However, in the present invention the optical inspecton station is arranged for
photograhping cell by cell and analyzes damaged portions' (6) extent and position
(7) in an algorithm, and registers this information related to the identified filter
30  screen frame. Such data may then be registered together with the borehole depth or
the drilling interval during which the screen cloth (1) has been used, and the
identifier of the screen cloth, such that one may monitor the development (or
degradation) of the screen cloth (1) during the drilling process. Carriers for such
identifiers may be such as an RFID-tag (which is known per se) which may be
35  arranged on the frame (2) or otherwhere in connection with the screen cloth (1),



150f the screen cloth due to the high optical resolution required to
observe fine nesh screen cloth. The position (7) nay conprsie two

coordi nates (7x, 7y) which are orthogonal. Mnual neasurenent of the one or
nore daneged portions (6) extent be conducted by means_of a so-called hole

tenpl ate (BPMOIHUENSas is illustrated in Fig. 3. Such BHEPEWUAPtate is
mentioned in SPE103934. The hol e tenﬁ?ate (62m is 20 transparent and

conpri ses %aﬁlﬁiﬂll&&a@ﬁeaﬁg)mmteﬂ ¥ f@lloWgeeSor(gom:treérid ipseiy Ure sceet @it es) with
SLieLot oot e hE P EATRAD P S e R L1

respective ern damage or the
open hol e (WB)ichaihel seraer epip (M]Eﬁl%@ﬁ é’gssﬁ%btf@rﬂé;@ 6?9 PRLSQENRRIRAPPEMS on (6) and

|7t S ?t )at Usyso%'éﬁ Ialoﬁrﬁ(lt) RRd QE%%CEQT artiBRE cONditPEsT thDiceeenanddh i(1)s Opesiayi on (7,
X, 1y At Q

th
present i nvt@'fﬁlingﬁcrteﬁ'éd%‘tdlgﬁ?’t? ﬁgeptér&cg St gf’ ?eo'ﬁ't%rg&gé{r ang e;élt 4;‘%%\5@‘ 0 the
phot ogr ahpipagiaredite digtribetidn rariongen attisfessgivemetiert- por ti ons' (6) extent and

posi tion (7Ahel nﬂfe?rﬂoraé(ﬂrﬂﬂfris&himanaéﬂl%oEi%nSEﬁ&§toHéh§ ab;fbfr&[xﬂaé ilioarated mt ed to the
identified filter regi aeredtogether

with the b&%erAY aoféﬁf‘?f eg?b"faﬁ'g aHﬁpﬂaf‘?dnﬁ)pPﬁ?fr h°‘8m"| n%s whi c“fir¥ the screen
cloth (1) hasatiseim wisgdthe aptcal mepéctiemstafipre(l26) lstnﬂ@n@@r\@éna glgeh, such t hat

one nmay,, Q:hf'nQFa E1E?aﬂ§r¥g%h%f¥ﬁ£\£md Pﬁagg%gﬁtﬁﬂz@t(lﬂrt)f a@fea§tf'tﬁ1e5ﬁ ness oCilh@t h (1)
during the process entt iers may _be such as

an RFI Dtagﬂamﬁﬁ%ﬂori“g"%%md 5@F'"%B3°Smg@ﬂ "Hagﬁ ??é’g‘ﬁ%%\ PAMREBH % he franme
(2) or ot helgtaememiory @ahreddta @mpuidr lwithiee aanrigem agbagdd fprigtoring/fbe

2011/ 11550%5’%44#&%%&%%&9%%90 %ﬁhéa{eﬁwoﬁﬂﬁh& @&naﬂw%e%émge&ab@d‘ngf ol | owi ng

along with an QZ{S creen cl \/% g ﬁ’ olrrespondl ng
RFI D- equi pri&age entyay ed) PAd si9pas é‘ﬂ‘iﬁ‘s’@éhq AT Eﬂ‘?"l"ﬁ‘é PRLIP @rglyHng
passes. 15P0gaé bhagetdhenRRAtRMeagonBayhesdensiestdatiae ab oAt i !mlgbt:llnetbﬂlmdg@t h (1) and

its frame %227%‘%5&{%%& %8{\&9%@{9 [‘h‘\%sﬁn%E% %nqmbgaﬁé-a:scrmﬁat%y Stake the

screen clo use If ts actual "cut pOI nt or
actual par thetveengd 'Z“é‘-‘*bﬁ@t helanginoda arfsreeB Kokt (13 2pd §P?tE%r Pesheirecriteria. The
i nvention CHa.raa@in Q§alsﬂp®fﬂt asthqdi neatcar0lating heriréat esteposia disclassd iakdaust r at ed

R T e e L

7, and onwa? I'ca Iron station I's provided
with a a0 gienainedr) sedheda iRIenf mdmwngédsef or making i mage captures (13) of at
| east one or nore of the

The camera (12) may be an area camera capturing the entire or part of the area of
the screen cloth (1), such as illustrated in Fig. 35 and 36, or a line camera arranged
for scanning line by line of the screen cloth and reconstructs an image of the area of

25  the screen cloth (1) in the camera memory (14) or in an algorithm for reconstructing
the image in a computer memory (9). In an embodiment of the invention is used a
camera (12) arranged for photographing each filter cell (8) separately. The algorithm
for the registration under step (c) with registering of the one or more damaged
portion's (6) position and step (e) registering of the one or more damaged portions

30 (6) extent and degree of damage make the calculations in the computer and the
registration of the calculated data to the computer memory (9).

The algorithm may generally identify intact screen cloth (1) and cell frame (22) with
its cell filter (8), either based on colour,
35  grey tone or even actual optical measurement or image analysis of the image to get



damaged portions (6) and storing those digital imge captures (13) in a
canera digital nenory (14), and a conputer with an al gorithm arranged for
storing the canera i mage capture (13) in the nenory of the conputer.

Devi ces for conducting i mage captures (13) and storing such in the canera
nenory (14WO288V/KE08 anal ysi ng 15t he i mage gi ven that O XMIHE det ai |
structure of what is sought in the ir’rﬁge, such as searching for a given
range of nmpskl Gitkemesh are drMAgEthRREesdiifae Carharatresoitive taeditiantirbah. si ze

bel ongi NG, £Re855L RER (e8! DRl o PLEST PSR dfnle) Gl gnt o @

support cl ot Har(tlirﬁ and calculati he areal extent of 'a disclosed area of
support cl otehr fdd ) identfiddesg.goydindingrpn(area and intepyity of eatifehs®r RGYY W Pemage

gnal ysing %Qﬁ'@giﬁé@egdpp‘éﬂ%t@mﬁﬂ)mﬂ&eﬂir&l kB ewBeipasthse). The@lgoarret enag12) may
e an area canera capturing the entire or _part of t t screen
cloth (1), Y& W‘tggeﬁeg'%?r}daﬁahtdtaf'ﬂg é]ed'.m'ﬁé’f%ﬁa‘ %%F'Org’?a %g%{eﬁgg&fgséirr@?a ar r anged
for scanni mgparare’ digorlthmdomheashang aneegistdron of HisPne &€ 6195¢ FRR%%an | mage of
tlhe area OfpoktldRs %@)ra%tsrbefdtf%m ﬁ} alsB bEBﬁ‘naﬁ@éEiﬁ‘Buaca‘m:H@ihy tvéeldégrwogﬂ nan
algorithmfor reconstructing the inmage in.a c r_enor .. I'n an
enbodi ment 98MapfHE" ‘ihﬁ\f’éﬁ‘P??Png‘?rE°%Eﬁéd’” p8%§;}§? Bf"?g’%""ﬁr%en%g‘dﬁ‘ '&)’r')'ay

phot ogr aphifinghes delerfahdddior catulating Jths epaomt elirye o bartigle gBe idiskribution t he

registrgti %ﬂ»)ep{}g%paﬁ,t,%g He€h m¥gbh registering of the one or nore damaged
portion's (6) position and step (e) registering of the one or nore damaged

portions 30(6) extent and degree of danage make the cal culations in the
conput er amée neehddegicatimgtto oire ioterttioe meglic ah anbddidetbcamperishe conput er nenory

(9). The alngéyshﬁemgw@fytpgggﬁ,ggglr%(éé@ h fe¥tehDiCdhape IABB f&rhoéh (1) and cel |

frame (22) wth its ce , ei ther based on col our, 35grey tone or
even act ualmM&EYitdf he dAUrEIeRftBS i nage anal ysis of the inage to get WO
20111115508 P dibiNeted dA ARAD&RMif deuined slsoihetshapaefahe dammegedrpotionés (6hi ckness i f
the canera [ ' ffLci VAR tESalfrRd SHtact screen
cloth (1) v?n[rﬁ?rg%gngg\%clfﬁd@gr%gﬁ e@%é"ﬁ“?ﬁ@g‘? P%ﬁ%gpen wgarr tlml e t, identified
e.g. by fi PaERg e diB0AMEiMSensity of entirely or partly visible coarse
nesh Sumk)or(s) ﬁésgttdﬁ (¢1dnd ien rfjmstsz:ibh :ﬂdtﬂefwes)c rreendarhaded podf)on'sTeEestegor i t hm
may 5work wt etecting and ¢ I at rtions and
wear hol es.an?ﬁgg%aﬁﬁgfvg usr'd%gﬂaa%’rtlggﬁ%talf%rgmrgre&gsvjﬁ“r ?gn%&gﬁé eer{\gg?gﬁri ng of the
one or or dlirgetiaedndifsty FonsoniBierdegner (81 fafstoragenyesrd3ta@a%P? anged f or
gal ﬁul at: ngﬁ&r@@}sd@sﬂfa@@aiﬁ& rr]é.ilsi’créa@@a fﬁfarrtﬁhﬁmcbarrag@cdernaérttifianfo(r Be nde p2)SS| EI e
roken cl oth. a m may further, bhe arran : g the cut
poi nt curvé"8r eagg'm% “g‘g'reéatst? E%Chcﬁ¥§{'? ?%ﬂ?qidé'ﬁmgggétﬁ e"?cg& Te'qrﬁ ggg%n%%g%hgeen made.
The met hod ofitisoingéntign tioese ldeta mexbe storedrigingithe BRIDesfydINeAs AP iRt | se
nmeasur enentg;Qf 4M@) AaaBe oI RGN Sev fiker@¥l €3} naBslcBdtapef itk dikeoff or m of

reasurt 2@9 Ot}:e %Qr?\age%n;%gt?on ig%c}ulirga osniy the position of the fiiter cell (8).

The cleansing unit
In an embodiment of the invention the apparatuses’ cleansing unit such as
mentioned under step (b) arranged for cleansing of the
30 screen cloth (1), is provided with a nozzle (43) arranged for flushing cleansing liguid
or stearn towards at least the upper and preferrably also the lower face of the screen
cloth (1) or filter screen frame (2) with screen cloth (1). In practice the drilling liquid
which is released from the screen cloths also have to be flushed away from the inner
face of the enveloping cleansing station. The cleansing station may be arranged for
35 arranging the screen cloth (1) or filter screen frame (2) in an inclined positon, such



15(6) dianeter or area, and if required also the shape of the damaged
portion's (6) circunference. According to an enbodi nent of the nmethod with
regi stration of the one or nore damaged portion's (6) position (7) and (e)
regi stration of the one or nore damaged portion's (6) extent and degree of
wear or dawsg®ivusses measurements will be conduct ed andPSE¥R20DIWIPect|y or
indirectly to a conputer nenory (9) flér storage. These data may be stored

?(2)) as Lor talg'ilf[ﬁgtrét@b ﬁf &4, ¢ Qluﬁné HRFRshHEBRd cl@énsmghﬁécebﬂﬁﬂéd foi @irt zfr(bl{ t heI fr Ia.ma
and real time we suc erva n

b enbod RN phietnesdirth R o das s S hE) SEC el BEBldhd B

RFI D- equi preninveriiouds preferabfyi droededoddhl an(Btrasognd Ubtﬁeorr(éﬁ)] %fé%@ewﬁ-’trh a new

filter cel |V|b('§ g tﬂQs&@érprﬁt('lfaurmcg ttw@ﬁuﬁ’hr?gear‘@fcle:bﬁgih@pﬂ)@é@gﬁfdrdéﬁfd ion is

required, only the position o |ter cell (fa) Iea kng unit In
an embodi m¥APO¥E ”telﬁéeai“ﬁ‘ﬁ'%ﬁchﬁ?? f heescé??b‘a‘?’%ﬁ’ gdiadts "éea‘&%. %esﬁ c? Such as
mentioned wpeteting teger (ibratinriaitgeskifned usé asepangingfdriling r@ﬂt@ﬂe@ﬁ“‘@ﬁot h (1),
IS provi deq []thﬁs R%RJ f(Jf]tﬁc)zr daarn{aﬁgggpwgﬂrdufrll P%Ifﬂé NetasduR@RBrAt@nb bAUI d or

st eam t onard I"east e upper and preferrably also the | ower face of the
screen cl ot“l*ﬁ%'&?”sﬁ'ﬂ F’F?qeﬁ%r screen frame (2) with screen cloth (1). In
practice the drilling liquid which is released fromthe screen cloths al so

have t o be Afs'.%%t}&%daé{% 53R N gqsaﬁ BBinBRY S A rlEndreansi ng

statlon Thé eansi n an e for 3barrangin the screen

cloth (1) @rraﬁgerct@rasg‘ewerﬂwwa%m Q‘)3hcﬂma'r'ﬁeFﬁ&|eiaﬁeadr°b"5§‘i9t6 m
2011/ 11550818@]’(1@“@2(3%/ 000094 17 as illustrated in Fig. 5, dur| ng the

F st 19, e S R ol BBRPRGadorRL sl 1@ BARAPIN Blin Gkl n0S Ty

run off th Appar at us  accor di he 1 nvention is
preferrably provided vith an ultrasound vibrator (44) arranged for

vi bratipng tyfe ps&@geg}:cgfldmgho(tﬂgmdmtgong the flushing and cl eansing process in

order to 5i t f
order 16 o b I SRR aE s Tl SERRSD AR a5 7o
separ at i ng faeiy teppigednacceeardipt (1 Xt fomgenitaitrawiear of the SCReR elpp (Be'sf urt her

damaged or c\%’&d%e@w‘ fh?pbﬂatdsaééwﬂ&wérdﬂé alrlyoRfeehioth@ )chretenstiing process.
10As il ustrated i

ar ar,f RSGO g ,ng to an enbodi ment of the
i nvention TP P?ﬁgeﬂ'tggerggt"feg‘? mgﬁ‘ea"fl "TEhRGVTNICt  (43) conprises at |east a
rotati ng bearmeediodinfthegittyragraso ziotiesl) and cleansmg of the screen cloth (1) in a
cleansing unit (4).
) Preparing the screen cloth for optical inspection after cleaning, preferrably by
drying so as for at ieast a superficial
water film to be removed to a sufficient degree is removed before the optical
25  inspection is conducted.
d) Optical inspection of the screen cloth (1} is conducted in the optical inspection
station (120) for identifying one or more damaged portions (&) of the screen cloth
(1), and registration of the one or more damaged portions (6) position (7). This may
be conducted by a high-resolution photographic camera. e) Measurement and
30 registration of the one or more damaged portions (6) extend and degree of wear and
damage. The measurement may be conducted by analysing the image in a computer
using a specialized algorithm for detecting intact screen cloth and discriminating it
from worn or absent screen cloth. f) Repair of the one or more damaged portions (6)
and registration of the repaired portions (60) extent, also here automatically in the
35  inspection station (120). In the inspection station the inspection may check that all



(46) directed at | east toward one face of the screen cloth (1), preferrably
both sides. 15The process according to the invention According to the
invention the process for cleansing, repair and registration of the finally
repaired screen cloth (1) for nonitoring wear of the screen cloth (1) is
conduced bwo zivTk#sapparatus feeds forward a dirty scPEEROWEWROPOM 1)
preferably froma stack, but al ternat’®®vely manually fromthe outside. b)

Feedi ng in Lhgredirklarr &@Jﬁ?ﬂa&b&momﬁe@%dqhmn@r@g.r@a afeB@r sEaeesn)cl oth (1)

in a cleansing unit e scr I

i nspection aéF’PgY C%T%‘é?n‘?"ﬁbthepﬂ"é'f'%'ﬁ)sr(ghPgthﬁyaﬁ\a?‘? g%”s (épf%n%er E%Pﬁ Setgﬂgt

super f i ci althe analysivat @gorfthimayosehiéy thembe eepdirchaa bserf tindieind Wb grrsePsrs r enoved
before the gﬁ%ﬂ GAd m%?'oﬂ @@9&5’&0& tﬁesreﬁglpéjér}ﬁttﬁg rerﬁ'sllnn%‘idt&@lce“s@lﬂﬁﬁtdc@n of the

screen cl ot IS con uct e tical 1nspection, st th r(120) for
i dent i f i ngewERB d@Fh %Fé‘cﬂaﬁffd@wubaﬁ"m Eﬁﬁ%m%‘&s Pattine e AP (1) , and
regi strati ape abaishe, wste aad positdy casegedrqearciatio (s (¢Gthe pokiietfi H@nsqr@n Thi s may
be conduct e%%n?ey(ozﬁ‘ {Jrha%tkaﬂteﬁe% H%ng%@ tQPQE.R&SQPJ‘h&N QﬁdTEJséubly%ddM%a%lruﬁﬁent and

30registration 2) ortions & ‘Q ext end a d degree of
wear and da&aeRydy ofthe eneEstites sERen fage "i‘:‘;o?ﬂ?dEftVe'EF‘"S HEFY §f“ﬁ§e he image in
a conput er sdkeRGloth SINSE bR mzsttwidh emthérmmefeﬁrclodeue@f Hiffgrenhtr&ett, screen cl ot h

and Sty SR bR bl Ol APERIE (REI ABAGlMdY)[) Repal” of the

one oOr WDI‘ ortion Istratio e rep aired pOI‘tIOI’lS

(60) ext entg) Faecg@g pirtbe gleansatinergriey apg P?%&"B@Pﬂ'ﬁ%\e‘éﬁeﬁﬁ'%'ﬂ é&). on (120). In

tzgil} 2?_ Eggéﬁr%?_liéﬁlﬁmlﬁlréeh%dtﬁﬁigﬂ@fddclﬂt Eﬁia/s@t’lem) ch}abn?dd filteWBreens . .
regqulr Il V., conduct e

2nd that e aged ety 8 Bl I i Eahboroge uoap ety o

posi tions (f@dding outteaneeovagasel (P2 to errrr:lsfrera)the ﬁ!ﬁ@l@BOﬁ M2y beragiEnedfeioanal ysi ng

al gorithm g@é'dlrvge:h'sf:ﬂéeE bRthst(BPoRERRbe. TRS sta@eBos aiauedend te tiBadsepy oper
resul t, asis of the repairs and the renmaining intact cells

with int act'"55’§ S92 ROFYPH (1) cal cul ate new cut point paraneters or
particl e siragaicidstrekbubirer{1f backithevalablafediotsiorthe and possi bly repaired

screen cl oth, 4 kxofiRfnd p,gggzrﬂé 1Bof il ter screen frame (2). Inportant here may
be to cal cuI ate t'he new and possi bly reduced vol ume capacity of the entire

filter screen frane (2) as one may have repl aced damaged screen cloth (1)
of one meshinahtedmtatiotdnebf themeshodcdabddingt tiod ingértiog e mayelsiing 90RPT ect i ng

both cut pQLak s gafbg ﬁ%!%hfr% dF.kbeo@en&r'rﬁ@refdrtﬁeeaan%@eegart.%ﬁ@(m aﬁ‘ua) g) Feeding

out the cl eanse specte 0SSl b ?/ gr L g scree"n clo Q0 (._1%)
Pref errabl y%’ﬁ@”%%?fe@ﬁ renayen Perip ?Eﬁof)é’a CB?He e JERES6) %D(J) pfi si ng
filter screeas, st genset madcangady streen tluth neesurs end feoisteritheeckafaiélth ng i n
transport q'ﬁél%egépg?t on@?éjog d)%?cqll'eﬁlgr %‘acw %§Q95tr'1 Rt Gre(chBe 6r9ce@;£‘gn5 romthe
stack (2?‘)30) from previous repalr processes conducted on the same screen cloth (1) or filter
screen frame (2), and thus calculate the remaining, intact proportion of the screen
cloth
(1). If, as in an embodiment of the invention, replacement screen plugs are used for
replacing damaged portions of the screen cloth (1) of the filter screen frame (2), the
30 entire area remains complete after repair. When these data are registered together
with the screen cloth's (1) or filter screen frame's (2) frame number or other
identifyer, together with the actual drilling depth interval drilled, lithology, etc.,
obtain an insight into the screen cloth's (1) drilling history and development of its
properties such as cut point and PSD over time, and may relate those to the drilling

35  progress. The operator may futher have an indication to how long the shaker screen



15feeding in screen cloths (1) one by one. The stack (30) nmay receive the
cl eansed, inspeced and possibly repaired screen cloths (1) back to

avai lable free slots in the stack (30) in the magazi ne (100) 20 In an
enbodi mrent of the nmethod according to the invention one may during one or
nore stepswdoiwiisdesrepairi ng one or nore of the damgeai/Fod1eH®4(6) and
regi stering of the repaired portions 160) patched or otherw se repaired or

repl aced aneas Lath, pdrea sy kigs and
regi ster the a?Stad%”wﬁﬁg?% @hg??%bg%gﬂqrﬁgstﬁé&ﬂ% A Efalced ar ea

r
(bot h fromiPREN&LEH ra@ﬂtthsp'wate@fs%f cawawéﬁ%%%&@&)fsc&g%“ @Eﬁ.‘-*?"eﬁ? %5“8%% es
conduct ed @p) theepsan® Vil bewm glodtintidaliyn Br hdw lob@thestreeemiotr aae I§s2pnd and t hus

cal culat e LagLEMIUGh- 1 o R RAGK O oPlse!rdPa REL G8KLral @pdY 61) . 1T, as

in an enbo the 1 nvention, replacenment screen plugs are used for
repl aci fig G&RABIEE PEroetEed MaY dyred Lep éfél"i”télrﬁﬂ‘ﬁra(“f)‘ o fhet 'R ROETOS ¢ een
frame (2), (btieedéiRntdister @apame et iisn aenplieieradet € suctepainwhidhitine t hese dat a

are 1 egi St%gﬂ,a  83hRShe W) dalig, %Pﬁﬁ%ﬁdgﬂhsq er%hs.(.mthgmeﬁ bl 8 Srdchen

frame's ent | her with the actual
drilling délwh(i)rhaérb@%ﬂ uggdivheadhe farpaas Qf@‘gfredett"@ C'VCB'BE'%? fpteyfh ?n5| ght into
the screen rgda@bdbi gpe(eﬁ)fomhbldlnn Aging) Gleaveyghapd bilpared p Medkttypd. Astsscrpttmpem es

such as, cut #ﬁ%‘p ftg? gfeéerll:g mven%nmri h‘\q? é‘m beegla?é for ﬁﬂ@leor Plﬁmﬁd“ I'1ing

35pr ogrlgss hAve an 1 ndicatl t he
shaker scr eeqwtomozmﬂqma@%wm/mmomfp@@@U@znhw'wﬁyePa@f'g amgreﬁg its use
in the separator during the drilling process. Based on this information and

the history of co rabl e scr 1) or, fi rres (2) the
oper at or WIXN %B‘Fg:{)aaé‘i%%"? Eod Sé‘?veBﬁo'}%"Fﬁg pe agva"t% u%’ir?'re@%rlé h may | ast
and at whatmezsiming @fd registeringthe nepairasiupodtions (ﬁ%}k&‘éﬁe@u@ Ew"tu@eﬁﬁrﬁferéh%ew

gener al ;si eRglekn QoupEiG kS BRI difical IpetihneslioRRY 20} UltNgs Mbiksred fin Figi 4 Bnd
regi stratl on of the repaired portions (60) extent register real-tine data

fromthe dff9Ping process, such as in which time interval the danage (6)
occurred, or which drilling depths in the well that the screen cloth (1)

has been usgd a\ﬁ’ﬂﬁ?g&g%@#ﬂ@iﬁ&@f hQQE\}érnE@rq’s, inNehdriwdrdd, ahiiQustral Rastidte

rotational speed tri ng, t he weight on bit, and the rock
type. As s fegfhingdor relatively fine mesh screen C oths

20 (1) used for separating drill cuttings from drilling liquid or driling mud during a well
drilling process. The drilling process may use rather low density drilling slurry-like
liquids such as early after setting the riser and the BOP, or higher density drilling
liquids such as used when high well pressure may be encountered. The machine
according to the invention is arranged for washing and drying screen cloths (1), for

25  inspecting for wear and damage, for repairing possible damages or holes, for
inspecting the screen cloth after possible repairs, and in an embodiment for storing
the repair data and relate those data to the identifier of the screen cloth's frame
number and the actual drilling depth interval of use, and for returning the cleansed,
possibly repaired screen cloth for further use.

30
Thus the apparatus and the method according to the invention may contribute not
only to clean screen cloths used in the drilling process, but also for detecting wear
and damage at a given time during the drilling process, measure the extent of the
damage, repair the damage to an acceptable degree before the extent of the damage

35  may increase to an undesired degree or in an uncontrolled manner, and possibly take



10net hod of the present invention may provide val uabl e data for higher
order drilling nonitor processes on the drilling platformso as for
enhancing the drilling progress. In the nethod according to the invention
it may be advantageous, for the step of neasuring and re sterln% t he
repaired p#a106HE5{080) state and exent, to transfer thRCTMAOHEEOE| oth (1)
to the optical inspection station (12@) such as indicated in Fig. 4 and Fig

5. The app%ma&me@&e&rngm&ntn@ |<sr@er m@yemta.ara,rs@parate tﬁdi‘rﬂll’ng\/‘nrudﬁm aan
i ndustrial washin Lve ({JQ%ZO( 1)

used 1 or - sEETFRTRPAPOI o8 arochGes FHBRFIPT] TTAGT TG Y o
during a werdctide a rdughgsiimaeed she d‘LhethmrquaIshnlgerppr@e@mvrbawbaw Ifnét her | ow

density dr'tllmérb:régca‘illyl«!ﬁwﬂé/dJvétk@‘olurhélyérds%a@é}%tire@ﬁ early after setting the riser
and t he BOP S.such afY used when high well
h

u
pressur é n’é’ﬁf"ﬁ%'té‘ﬁgBﬁﬁ?ﬁg?‘é’ﬁd 2¥Nédﬁ‘§8$ﬁ %e"eﬁ%é‘BPa [ h5°38“Phe i nvention is

arranged for washing and drying screen cloths (1), for 25inspecting for

wear and dagmge HImB?JFoc'éfs%llnEH F'ég“.t@@ﬁ%bMu@teg%%g%%Q{uah&p@ﬁmeﬁt@f i nspecting
t he screen cloth osSi b repairs, in ancﬁ di nent for storing
i

the repair eaRedmeR El°frt§Fﬁieéh‘tdfﬂfg%’dtﬂ‘&tt%”led”‘t’%“’i‘ JBH séf‘teﬁ‘lat"f he screen
cloth's f ra;ﬁaermtmhemeamderhm aaotremétraﬁnn of werg atidppen holeeefthe sgkemuse, and for

returning ra@h ﬁa%@@gsrﬂconeeaéa balﬁnﬁ @n@h roséh ﬁcﬁéseme%m RphiPda, fHE ther use. 30

Thusthea ding tot he i nvention may contribute
not only t&*@qh@d‘rﬁ‘:ﬁ‘é}ﬁ‘ééﬂs e@e&rﬂgdeug/gatherfqeﬁ@ clgrnsi fEmpging praskareantit al so for
det ecti ng weaitionna damBeeofas appliddvereehicroehstchavi bgert ineredsed| thiahgutpr208ess,

measur € the i( IEe?F& tﬁéro e@@ﬂgmgfglgrv?eﬁado‘urﬁmrqmg@crEQw ﬁ&n@c&%m&"bl e degree

before the "8 may | ncrease to an undesired degree or in
an uncont r teed framan bad tw'm@ﬂ off {1 thigoeay th MyenYiom 508rEHeRIS$011/ 000094

20 out ghakgkestgritsembblife la@cwgmugerarmmematvmanamaamsm ecrédre drilling
liquidin a %ng%c‘t"p’g%’?%}%‘p?ﬁ%n? neiny! 'JeQ&tﬁF\?r?ﬁ\%sc%ﬁ J@ftfaﬁ oP SLESNCIGhOL hS TN

t he way us & ce’arou he duration of a
shaker scr @eringrayilitepettadenm @eilﬁBThﬁmeﬁwétanééM FPraratys GO okt une per

shaker scr gaRnBOEEMESULEs B2 tBBERgRtd Ithe tlcotitnsl AimREEtoOthe la€@ECduton of its
capacity. point and PSD for the controlled and repaired screen cloths and thus the quality of
20  the primary separation, which in the bacground art is not actually taken care of.
Indirectly the apparatus and the method of the invention reduces the wear of the
shaker screen and may thus contriubute to improve the drilling progress and
increase the degree of predictability to complete the predefined drilling schedule
within a given time and budget.
25
Fig. 4 is a rough illustration of the general process according to the invention for
feeding in used, mud contaminated screen cloth frames (1, 2}, cleansing the screen
cloth, inspecting the screen cloth for wear and possible damages, registering the
damages and the wear state of the screen cloth, reparing registered damages of the
30  screen cloth, checking and verifying the repairs, and feeding out the intact or
repaired, registered screen cloth frame(1, 2). Repair may be conducted by
exchanging part of damaged screen cloth with new screen cloth in part of or entire
cell frames (22).
In Fig. S, which is a rough overview of an embodiment of the apparatus of the
35  invention for feeding, cleansing, inspecting, registering, repairing, controlling and



In a drilling process which has been conducted using a manual experi nental
enbodi nent of the nethod according to the invention, in which systematic
observati on, mnmeasurenent and regi stration of wear and open holes of the
screen 10cl ot hs have been conducted, and in which open hol es have been
repaired, sahoimiizdosch an account has been made over tHENEOEAH404 ot hs
remai ning intact area, the duration & a nunber of 25 applied screen cloths

have been il EaRedr {edRftihs (2R AP ofik Lidioh chbifedlor aal hyertioh | ed out

wel | vol une pe creen frame, an 3293 had to be
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condi tions 14 eigat?e[d shéwr the nasfariad i stiad Nfor aingke PSedrorartdse(2g,0mnt r ol | ed and
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wnioh in ¢ REsBbr LG SFe bOERulOGaPL Ry plobelia BRSPS AR KaRERE 1L N
appar at us ansgedtios, m;@n’t!yé' ipgpettins ﬁtﬁ!P@r{tlt'!@rP'TféEtﬁ‘é'sa ke ResengePa heishaker
screen and ﬁ@YatttHéJ?eaG?S}EBf tHaWhBarhQisioffeOMeentibe, drilling progress and
increase the degree of predictability to conplete the predefined drilling
schedul® within a given tine and budget. 25 Fig. 4 is a rough illustration
of the genénéig. pividesstathemdinef thoshaker sorkaartammhfehfRREMHE in used, nud

cont am nat %? a?"a‘ﬁ@elfhrﬁ'lepishlﬂsfl@f@% dotputer withl £ansiutg rhdrtorsgppen ai ot h,
i nspecting fh

e screen cloth for. wea stering t he
damages and'PHE A ANRYEPL ST BT Qggﬁecg'lvg?ghomr%%ggg?ﬁg%r éfgﬁq? ered damages
of the 30screen cloth, checking and verifying the repairs, and feedi ng out
the int @Ct 9 Fig" gﬁ@ﬁé fe‘E!tuorf ﬁGic&Te@ Fr?ldg SeA ﬁ%ﬂom@rﬁ @lth ah re&ﬂﬁb&cor&)eyorl%@nal r may be

conducte exchangi rt 0 n _cl ot een cloth
in part of { }blqs)éﬂtelt't’%f st‘%Pl fr}ea{ﬂ%g?z'(‘ﬁfﬁgwftﬁ Eis‘j'r sgeen ?'Bﬁs @Q‘graf‘ él:,lcgh overvi ew
of an enbodiormemitalyfant Mengipgar dits orokd bhboBBintal transversefrds (1e@dintge

cl eansi ng, r RhddzIne MD
2011/ 1159085 RBD T OlB0T 51T e (RO A die e g g pioods g

i s shown amr@RBRSLYSEGH 2YStiAECTRRYRIHE | a?ﬂ%gv&lﬁ%) PHBQ%BB P J% aBt net
(131) viot h (8) for et shakerdicregng e) eFYrir@R)in tise tigte pregazil fig. PBIs shivwk ér scrgenls
and vertica GRteen Said slots
(111 | eadi’ |‘L‘Fa§ 85%%@%%*&@“{&% &%ftorpfoﬁ%h%#%ggéaté éﬂﬂe newnand S5used
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Fig. 6

Fig. 10A shows a side view illustration of the apparatus with a section plane through
35 the middle of the magazine (110), between the elevator conveyor belts (105).
Fig. 108 is a section view of the section indicated in Fig. 10A showing the main
manipulator element (115) in level with the lower of the stacked shaker screen
frames (2) and in positon to be displaced horizontally to grip that lower shaker
screen frame.
30
Fig. 11 is a side elevation simplified view of the apparatus of an embodiment of the
invention, indicating a vertical section through the fore elevator belts and a forward

part of the bath of the cleansing unit (4).

35  Fig. 12 is the section indicated in Fig. 11. Here, the elevator conveyor belt (105} in



In Fig. 7, is shown the nagazine main stack 3 for shaker screen frames (2),
a cleansing unit (4), an air dryer unit (140) for preparing the shaker
screen frane for inspection, an optical inspection station (120) on top,
and a shaker screen repair unit (70) at the rear part of the apparatus of

t he i nvent mom201liissom Fig. 8 is illustrated the path of PEHRODKAWE4 screen
frame through the entire apparatus. Rérther is illustrated a conputer with

a conput er JEAnfYmbs: n%wo@srbnaltgpgarémuﬁpg%a@é‘zmey%1ﬂ:gas@gw hemges (13)

recei ved from canera nenor ﬂ Et org i ndicated in
Fig. 9A i s WRBWArWlT Hedpwed ‘&/%?f(ﬂg éar‘ﬁf'&%’ abngtfc’”t fAREP sides of
t he magazi naitand) wiotdn he bakparrsgement fbr mmsce@&):leamzhmgwdlcn@w ronerdé |y and

Qg‘gg'eggr' N & a%§ %%WY—‘% @a\ﬁﬂbﬂgdéﬁewa% Fc{eﬁgﬁe! fe%&h@'rp&or( L@ﬁgagpn% h(elglo)evgﬁgr

arranged veftiseand ‘ii?'?séy%er|tW“§‘B+°%Ve(ﬁ4bP?J§*SrPé§EEPW§§ "C ii’ﬁ?"b?" A& and used
filter plugstheOedd@uribeds of ke Infaricank s1n) erRuIfpund-uatddecsrs (4) e ri ght

portion of r%ahgl’rat %ul rassougmfaé’? QQWh[chrmI%(g“é't@ﬁ%g 184 Q'Srﬁﬁﬁ oh K4 ikt pOSI ton

for enteri creen screen

magazi ne ( BEGEN CPF*g(l)POAh%WGﬁKéC@e% fra@e et qn fiiﬁéﬁ"?*ﬁ?rl BJH%&B)HF@‘E&%B% at us
wth a SeCtanﬁheWte&'&&rédﬂidﬁH&h ndBeltthe: drirttdl €radn ftdnte amgei foesch Ty bet ween

t he el evator con egﬁé) ei (105). Fig. 10B is a section view of the

sect i on'% ndFEAP 849 °F°3°°T0A showi ng the main nanipul ator el enent (115) in
| evel with the | ower of the stacked shaker screen franes (2) and in positon

}:O bej_(jj_l Sp'F@&Q@ |§‘9"5i‘d§@r§l§’d|dnygrhﬁllf@ﬂ |vﬂewt&f&ﬁe bﬂs\ﬁﬁtu§b‘fédfﬁd’mlﬁﬁirﬁﬁn sfnmaarre 30
1g IS el ev

enbodi ment t81':‘9t ﬁgb%\“f’éﬁ’]he&r‘?cn?“ ‘%"\é‘ tc;,\cvav"o[)?t&g sec Bfﬂr ough the fore

el evat or belos) ditik elefayonidod). part of the bath of the cl ean5| ng unit (4).
WO 2011{,115508PCT/ NO2011/ 000094 22 the mai n magazi ne (100) and the screen

pl ug nagazi nes (110) are shown p art n t he | ower t of Fig.
D e e TaShovmersar b hoee e 1R tera s st B b ier BAE |
ar r angementof tier sectien heospt awhpulpt eleniantadiil g hexdendgd mtwell@mﬁhwﬁged above

the bath's slc}egH'ﬁgnJeQ‘é? f thB n%rggﬁﬁe EbePrﬂE%mﬁmw@érﬂént ivVefrddgealon®ul t rasound
t ransducer trans

ucer H) panel are g % in a nunber of four at
ei ther end 'L eEangsd ra é’flc?‘?jﬂ‘i"atetcaﬂ'i{" {eflf? ¥R 9% asound transducers
(44) wiid generatadgedifodlniavagahe chawawenipiledodekaimects onid dotadefile and particl es
trapped on ;Maﬁaup'nlo&s%ga%gr%péﬁg%&“(ea Rl BGH thk i FBEAAR (10gyTe (2) or on

filter screen ? her” a tradjtional gs novel type
of filter é’é’i“‘ééﬂ t*fer‘éi‘h?é‘s‘&ﬂéb’{t'éﬂ $lofe gﬁé’ﬁy'f‘? Pt é’r'e@é%tl?rneétﬁt'f)” (9 8), is used.
Fig. 13 is fartkdrde tied eptrbli ingpestiontationgd2@), enthefrepaiestagima(78}), @ed dhckate

enbod! men! (Rt Mau@lind A0bl. %U%% S LIQﬁe&e@&gﬂ? r@d)%@n{m@wertl cally

bet ween t he conveyor el evat or
25  shaker screen frame down to the receptacle of the cleansing unit. In the lower

portion of the section of Fig. 14 is shown the receptacle in a position above the liguid
of the bath, a reception position which will prevent the manipulator element from
being submerged in the bath, This will prevent corrosion or shorting of conductors,
actuator elements and motors of the manipulator element.

30
Fig. 15 is an isometric view of the apparatus showing the situation in which the main
manipulator elements (115) are about to deliver the shaker screen frame (2) to the

receptacle (42) of the cleansing unit (4).

35  Fig. 16 is a part isometric view in the same pgrspective as Fig. 15, part isometric



s Fig. 14 shows the section indicated in Fig. 13 wherein is illustrated in
the upper part of the section the main manipul ator el enents (115) extended
onto the | ower shaker screen frane (2) of the magazine (100). The

mani pul ator elenent is arranged on a laterally arranged pair of coordinate
control | ed wornsyesosboar ds 20(114) arranged for novi ngPEHBOWEIWOMANI pul at or
el ements on a rotatable and | aterall y¥3novabl e actuator (116) between and

t hrough the o N IRIBEHAGH (O RbgaHRWR08 )0 i WeahbiRgURE () Witiedhkon (4), to the

drying or "preparation” station 14027_, further to the o?ti cal inspection
station (12gpmetdsd shaker sasn rapetd)SHIEAOP VitEsaU L@ FI59{RE Wagazi ne (100) .
Thus the nmaobpelgat artrasbEmedéméntd b4 )i sdrasacysdcdonovanghtibe 26Figakélis screen

f d t . . f : : . ; O ¢
rame down (tlg(%) %?erfc%%@@t}@%sﬁng&ﬁrttcﬁﬁ ﬁépﬁ?ﬁ%%l@?r\}ém&eptga 1'(f@) el portion o

t he section g, N e receptaclée in a|p05|égno;;u above the
liquid of tumeenrasiion seadydeperaying B 49285e0 Pk siicr? MAMEVeht ¥ he mani pul at or
el ement fr gmidaed maxhe dleamdigeshth Bnd ewdraedby tHei deankihg upit'eelematocor r osi on or
shorting of conduc S, tOr..& . t i at or
clonent - SOePYe? & RSPl BafiRflo [ SRisents (1457 ATRTLAY) P

si tuation ian takdeer eakingtdi4l) nsastiopalimthsroren @AERS Tha 5 143 & IMPETE™ o del i ver
Eh;a shaker tsctRaRadonaMrstiy’ withhé Bieakeese@inaednte dét}edaindtitieered, emdsi ng uni t
4). 35Fig. 16 is,.a part Is tri i i i as Fig. 15,
bart i SOmaisrEor Y A aE TR i B b nss SR B BPEEHIE 50 TR e
t he magazi mebibeO@p1) theairovibanter Hyouahithe swndrying pHiRAPREFBBINS haker screen
frame (2) j}&h&pe@h# @ ikt AFRLOHIE bERB SV ghdike PEarédierrsnd) raat pask tikdugasound

el enents ( 423, and a‘{so a ae&tlon thror h the drying unit's (140) dryer
cabi net wi tthe ERrevasker SHPENS ) IPPLYEAR T yer receptacl e (1422| in an
Supper posiddtbiil)teadby ofwsite sidaiwhengfronhthegiowaeiad vwilh gaue thyeyden™pidne (2)
when T shed, i FiB@. fleBRATH BY 2D ARtbd Qeed e Ryvitditnent ARSI UNi t' s

el evator receptacle (42) 1 n cooperation wih the nmain manipul ator el enents
(115). A |itaf°e9'213)c06‘§i'"ﬁﬁé'f&9gféPR&%’FHEF“\@41‘%‘1) is shown in the open
position. The lid (143) is inportant for two reasons: firstly, with the

shaker scregn HragkidR6icidy ?’Tb%ir{goeﬁ@rsﬁi@@n@'ﬂ@&r%@ﬁ@ﬁﬁ&p@(ﬂ%@biewmﬂ s (not

shown) fromthe inner faces of the walls of the Sré(er. c%[t()ai nretun‘( 141) the air
will enter PYRNGRYHN ERIOVRGORAT BATYISSEOMR Freslbe Yol GEORYEMTERE B (144) to a
first surfgesssardesiofipingeo wet frehakedryggreekinet (labe Thahid (15@3 & erensagh t he
entire shakgr ser %gﬁlip&lagoghn& o1 @ 2Lt &f 1oR&T thEBhaker screen frame (2) down

into the vertically running frame receptacle (142) of the drying cabinet (141). Above

the drying unit is shown the rear of the repair unit (70) with the mobile repair

manipulator (72) in a laterally displaced position behind the screen plug magazine

25 (110) in order to allow for free movement of the shaker screen frame {2).

Fig. 18 Hllustrates the subsequent situation in which the manipulator unit (72) has
released from the shaker screen frame
(2), the dryer unit’s frame receptacle (142) with the shaker screen frame {2) has

30  been lowered into the drying cabinet (141), and the lid (142) is closing. In this way,
the closed lid will ensure recycling of the humid air, and will prevent humidity from
blowing from the drying cabinet (141) and up into the entire interior of the
apparatus, particularly avoiding humidity from reaching the optical inspection station
(120) with the camera

35 {12).



cloth (1) to the opposite side, wherefromthe now wet air wll |eave
through a humd 15air outlet pipe. The hum d air as such may be ejected to
the environment or recycled through a conbined air dryer and punp unit
(144). Fig. 17 is an isonetric view showing the side and rear parts of an
embodi ment Wsf 2041E530Rvention, in the | ower rear part |SP%%W1F‘§’8096H yer unit
(140) with the air punp 20(144) and dfr piping to and fromthe drying

cabi net (141) The I|d (143) is open and the main mani pulator unit (115) is
about to I qwer th S (2 wnlnt h | 'y running
frame rocegthdPe 1H9Pegr FiksidPs FREmhatilr? Wi Regrbiad FRAMER LY " IO,

i s shown t hevergasitiof b@mtf‘rogpaﬁhah@nsqree(nmmwit)haftﬂéuwwg éherf@iéfé’rr

mani pul at Ol iy} hbikidy (484 BhPbkY tiidl GiPhRGEE pAMREI 1), on behi nd the screen plug
magazi ne 25(110) in order to allow for free novenent of the shaker screen

frane (2). Fig. 18 illustrates the subsequent situation in which the
mani pul at orFigirR0tsh¢w2in thasame berapetivé poRYL Hea shekkescreanrfeasme (Pane (2), the

dryer unit sﬁbr@@@@g il ﬁ}%%l@&l&eﬁcﬂ-ﬁlz&n WéiitBy B&ﬁloﬁr@i@ﬁé oﬁﬁ@%@angiﬁ@mt (2) has
30been I owered into %tlh cabinet (141), and the Iid (142) is closing.

In this wayd): tlﬂéh'EP?ﬁat'érﬁ Wit P#ke&nsure recycling of the humid air, and
wi || preventrekuainioth faying upnn b owilineg dhplenandheithdtheical) freatlsi( B2 stiutyre and up

into thg eré#eft@rek OF &e Iffﬂ:'é\' Qgreémwpﬁrfﬁiﬁdovpﬁ\fapdsc% Eérlti}erQXI%dﬂd pg humdity

from reachi opt I nspection statiagn with the canera 35(12).
WO 2011/ 115@@3m?rmeeer1t1wmogahezﬁwls?fgmfg |:”ag“aan i sonetric view of the
cleansing unit (4) with the receptacle (42) in its |ower position but

W thout a g_J”balﬁqrs guﬂsgﬁngﬁ rv‘?‘t{&fof(tag ma ané lrly(s.lg)bf\tvltlgg}_et% dRbRlsek! pvat or

housi ng (4 asoun 0 shows in the
sanme per spe@ttiopeelatarignveygr helt{aRBywi ?’%téﬁ‘”f'}eﬂr?é h€2§°"§ﬂl5'r'?§r(b%€ﬂ %n the bath
and held | Rh@Bordvagdrigeas (1uBs] tHedn ot b@tsql 03)RacthaaRsieivg shisker srdgn I n this

posture wi tfhangegeizfponzontally through the main gate (102) and the main manipulator unit
(115) may lay down shaker screen frames (2), usually cleaned, dry and repaired, on
the upper set of ribs (106) and the same manipulator unit may pick a shaker screen
frame (2), usually contaminated and dripping of mud, from the lower slot formed by

20 the two lower sets of ribs (106) at any time. Thus the upper, ctean frames (2) will

not be polluted by dripping from the lower, contaminated frames (2). The conveyor
belts run via upper and lower rollers by means of a motor and may be controlled
from the central computer unit to cooperate with the main manipulator unit, Al
operations such as for moving parts of the apparatus may be controlled from the

25  computer unit.

Fig. 22 illustrates in the same perspective the magazine (100) with several shaker
screen frames (2). The shaker screen frames will abut against the back wall of the
cabinet of the magazine

30 (100) in order to prevent any of the frames (2) in the stack (3)
in the magazine (100) to interfere with the main manipulator transport of cleaned
frames {2) and the repair station (70) behind the back wall.

Fig. 23 is an isometric view of the dryer unit (140) shown partly transparent, with
35 the dryer cabinet (141) and the air pump {144) and air piping (146) and shows part



screen cloth facing up in an inclined angle, and with the cell franme (22)
structure l1lOapertures of the filter screen frane (2) facing downwards, no
particles should be trapped pernmanently on or in the shaker screen frane.
Fig. 21 is an isonmetric view of the magazine unit (100) with the two doubl e
sets of vemtd mai/1iedogvat or conveyor belts (105) with sl BEENOWIMP Yy

hori zontal ribs (106) on 15 the convéyor belts (105). The conveyor belts

(105) may thys. |F1€e?r?dl \ﬁﬁ/é@l@lﬁﬁ()r éﬁtrﬁl@rntﬁercﬁ‘i?ﬂ%sra(’n?e)relflﬂftéc@(fmaj lwhidhhg ough t he
main gate (102) and the pain mani lS‘P un|4> é % ma%ch ngo haker
screen fraffE¥ed byan ﬁ’étﬁﬁ‘lal (otor Unh Bgtor deysiagh 47 L gApded W e upper set of
ri bs (106) banﬂtdib@evsameramammeputa:tMe (u#i2y. may pick a shaker screen frane
(2), usual leg 600 ARliedaRiatsdHd-ADLBA oPneBihr JufiQMAdNRith AWRiscRboL f or ed

by 20th 'ower sets o }/ tp P cupper, cl ean
frames (2) sipher segen Fampée) f&ff@kﬂgwem% wa‘ 'Pfftt?fﬁ?ft*i‘?é P'EREP 28Nt ani nat ed
frames (2) .foritd @apyeyent tb‘&héSry"eum‘nt/(lalomfﬂemgahdali‘mI\BaSSdeIOUEHT@"eby means of

a_rotor an%o%%epgre%ocmﬂg éAtﬁgsérE%{T%lgtPQ1F§r@£ %he%ﬂmg%eﬁjﬂh%et(@) cooperate
with the mal h

£ tions such as glf%parts of
t he appar atTl'}§ fH’thy“ ‘éb@b'rﬂhf%’lgl‘éﬂ‘ W%?Mettﬁéd%%?ﬁﬂﬁ?'@’raslfﬁwareﬁltﬁ ©
i 11 ustrat esid gast ihe \ppeearpassaaedd orehd Sakamgasintan(d00) with several shaker
screen frarres (2). The shaker screen frames will abut against the back wall
of the Cabinet of the magazi ne 30(100) in order to prevent any of the
frames (2) fim 2Hea &tefekel@on Miew RS thraepearaies (100 a?ﬁ&f@ﬂﬂ@r’fh%f’é%%"h t he
?1716;1 BHRI PUh VnRh the %S@%énu@fat@rh@éﬂ(&d) b7 MBRSpa{rAratnd 70)hie shepainra s';] at 11 on

e I Y/ e dryer
uni t (140) p§ﬁ'6ﬁﬂgﬁ‘ﬁ?q F';‘Paﬁ?daw'tBSrcsf' ﬁ ater2(§ L%%Phé'ssg%‘e’rﬂa@;qugg&% ﬁl) and the
air punp ( Bhdynimzh enleropd piewdn 48 b@!m shows part WO
2011/ 11/508PCT/ NO2011/ 000094 25 of the internal dryer elevator unit with
the dryer frane receptacle (142), S LV tor in a
mot or housifily LEAYS ’B‘?f@é‘ga "'%aﬁ" ‘29*‘%" S’_J,h )ér sgfﬁgf@@rngnd rai se
t he recept acleetifal 4&tureFogs fﬁlbes‘mmﬂs'lgabln by lee FRRAR maﬁwﬁqn (@2)/fu8fingf t he
dryer unit Jnjwfko%par\éﬂcé&o?d?ndt@%ﬁéﬁQhé%ﬁkﬁ%n&%ﬂﬁz@r@‘en@ﬁ@r(ta)dwfeardmcnlg a

per neabl e et ween fore and frfﬁ '}% ee”erpamé)EZ)t he dryer
uni t (140) ,thf 8PRATARYSt H¥s %ﬁ”Pt'?’bOfdﬁg‘?”f’Htf?Mﬁﬁa”E% M hEG"Ar €8 0t 't he entire
screen ml otvall @a@e stz ahofratnhé2 shealbern sepeted ihrdatad it te opPipgldnspattionwi dt h

bl ow t hr Ou%@at\’gn (156)”3%0&49 rhé'b%s‘?{%'f%n %%Hewmfé&oﬁﬂqm%% Be@nbbOW ng air

past the up ce of 'the shaker screen q
t rough the image analysus algortthm in the computer. The repair manipulator hea
(73) is thus moved to a commanded position (7, 7%, 7y) for repairing a filter cell (8)

by exchanging the filter cell by a new or at least sufficiently good used filter cell (8).

25
Fig, 27 is a lateral elevation view of the repair manipulator head (73) of the repair
station (70) having engaged with a particular cell filter (8) in the shaker screen
frame (2), ready to remove it by unlocking and extracting it from the particular cell
_frame (22).
30

Fig. 28 shows the repair manipulator having engaged with the cell
filter (8) and having pulled it out of the particular cell frame (22} of. the shaker

screen frame (2).

35  Figs. 26, 27, and 28, which are explained with regard to engaging and removing a



10 Fig. 25 is a lateral elevation view of the apparatus interior according
to the invention in which the repair mani pul ator head(73) of the repair
station (70) is shown in a position having engaged with a cell filter (8)
in a shaker screen frame (2), such as shown in an enlarged viewin Fig. 27
bel ow. 15 Wiapoi2Asskows the mai n mani pul at or arm ( 115) PGIONRONH¢ haker
screen franme (2) in a vertical postur’t so as for being navigable by the

repair manipel @4iQE) magbr EMRY iMGLAR tht SpSRRELALBLSRYE HbRRGS Aebfiieri N the
vertical and transverse horizonta

.. direction of the ratus. This
situation 6% PePaFPRY DM ERE (220Pe feking anebgisconesthe P g“f 2) 20wl
ari se aft emdnip@idtsraread (23) fhas tHeoew amis pected diltencetld8ri | in t he optical
i nspection station (120) and the imges (13) fromthe canera nenory (14)
have been run _through the imaqe anal ysis algorithmin the conmputer. The
repair fanifiuPliomn Remetric 7y 9Tdhe rpair mpniy Ay heed GHAMERRCA“PEST on (7, 7x,
7y) for repaieth Bgth 1l Fdck @F af @blatddd)itebyelie(ss hanglimgtotanesniiddireent oBtHe by a new
or at Ieasgnv%HIiH ciently good used filter cell (8). 25 Fig. 27 is a lateral
el evation viéw of the repair manipul ator head (73) of the repair station
(70) having engaged with a particular cell filter (8) in the shaker screen
frame (2), Figeadgnhéws sRERYQidw oftyrepdlt Makipoigtonndadet3) aitiei ranipulatbr oeadt he

particul ar Il fra : Fi Ak L PpiHsat or havi ng
engage i t(ﬁf)t'ﬁgmé“e%z? “%tl%l%%'\e‘?’ a%ée)éegga?ﬁg@?ﬁé%{}{%é It %ﬁ‘%@ﬂ? thé particul ar
cel | frane a(r2pyedst fortangagingkish aserrewnending jask sorpw cenfgglly arranged on the

2011/ 115508Redh NoBOAd D0QP Bk pibrrdrbd type of @ldr cef ) 8)r@yoraing tothesieveritbnst r at e
t he opposite operations of holding a new filter cell (8), inserting into

the frame (22) and | ocking and disconnecting the repair mani pul ator head
(73) from tFhe 3hésmemisdmpinisaieeshopirottae repair myngyulatgr(7d) witl thesregair | sonetri ¢
vi ew of st hendfeRmdthr HERRI(PYY Slg9hed\fiBtla Gdsied PIPTIRGQDB]) MG fd3RioAqypantel ot h (1)

f f lated filt | (8 di . ' th
| mvent 1 o <hotEr g5 e (e HEN < widFE fnibe dphs MR LERm ey (7,

The mani pulafteoimadgeal4) have been registered in the optical inspection station (120) and
stored in the memory (9).

20 Fig. 32 is the same isometric perspective showing the repair manipulator head (73)
parking the so removed filter cell (8) in a free siot in the filter cell magazine (110).
For improving operational speed of the repair manipulator (72), which moves on a
coordinate board (76) similar to the main coordinate board (114) one lateral part of
each laterally arranged filter cell magazine may be used for parking removed filter

25 cells (8), and the immediately opposite adjacent part of the filter cell magazine {(110)
may be provided with “fresh" new or sufficiently good clean
filter cells (8). Such a repair of the shaker screen frame (2) according to an
embodiment of the invention may prove far faster than the conventionat silicon
pasting technique used, while maintaining full total screen cloth area of the screen

30 frame
(2).
Fig. 33 is an elevation view of the repair manipulator (72) in position corresponding
to the situation in Fig. 31. A section plane is indicated for the section shown in
subsequent Fig. 34.

35



10(73) is provided with a novable central protruding key (74), please see
Fig. 37A, arrangeded for engaging with a corresponding |lock screw centrally
arranged on the screen cloth face (1) of the preffered type of filter cell
(8) according to the invention. Fig. 31 is an isonetric view show ng the
repai r manipAREVOISE72) with the repair 15mani pul at or ReEHNOPFEY0¥Agaged
with a desired cell filter (8) in a fdsition (7) on the shaker screen frane

(2) deterni Fr@@mytﬁe@%cmdwe%g&n@bwaé §ho$4?nf ih\WRd Gre@bud Mgure BEPWierepaif t er | mages
(14) have been re |st

ins ct| n stati and
stored in tAAPH a(jﬁ 'ﬁﬁﬁ?ﬁ% §gt“fc aﬁHEr eﬁ BN %Sns"é ‘%’iréa@gﬁ égg%tl ve
showi ng t hg2j. eqoaruhenfaauupmbfatharnvmtm i¢ FBWvnpathd inyeft prot efghe é?ﬁS'OédWF'iel ter cell

(8) in a free Rafled 9r1éch§1df ab&an&iPlel sARGAZiBE, &%912) iEBEing PapapYd Mg
oper ational speed of the air mani

coor di nat e tB%é‘"rpG'r(S%T“é?% Pa?“ef‘dmf‘ﬂ%ﬁ'f‘?a‘i%ﬁméb%zﬁggﬁéﬁpeaB'Sé?Sifre(eM?)m one
| at eral par(k) ofay agitkbdafremahé yottom ahihedtack (3@randddd intreipa zlepesintay be used

for parki “%tét%mﬁfclhé %ér%&r fr%ﬁ&e&nh%oé ﬁlerfe@mvﬁn@%é g@ff@éﬂi Rdrd yz)qpsé:ﬁg t e

adj acent part ter cel gazl ne §' rT% e Pro bded W t
"fresh" new'Gasoutd FIpsehtn Veé’éﬁ'&h‘élr‘%?éﬁ stgtiop &pa cflé‘l §t5(t8§ ang fof, Mgl epa| r of
t he shaker raafigestof (18R maR a6 cler Bhisted trepairad scrberd{ Xemthediop theheistadknt i on nmay

f f I h d,
brove (81" ARhEld 8ok N5 COREN LOOA -3hd 190 RRSLRO Lechni que use

screen cloth area of the screen 30 franme (2).
Fig. 33 is an elevation view of the repair manipulator (72) in position
cor r esponding dpparkfie ;ﬁéytuua;hia @fMbbd mehigbe &tanghd seciéubeeyuphiateahe sroikndi cat ed f or

L oot on SO0, 0cBHRRRIEI Fhfhn 36y ot GOhL RSB BPTARCEOLL 000094

on al revious Figure 33.
The repair shakdrselean é'lamﬁé&HtO(WBPD'i'@' EJBEﬁEE'O’t ot (1281 fon C?'MUE%?G ®ell fromthe
shaker gcr %ﬂﬂéaft@ﬁ'%f (r%)repa‘?vsfdd l’nﬁcﬁlﬁ'fcatf @a} sUCR a®khddhimgiwneeet tiarepsir shown in the

| over part o a}h{ Eﬁ%g%l)n?qndg R ?hecktrqn&ag Lh gs@%%qQ L%rslhgge 9&@ |h@@8?tﬁQQL yzed

shaker scré& arre air station (/0), or
even duri nepiadeechghidn threapteority ofttieq)loc'asqa@yotan&f@réé?r"’fw akopy thiay be pi cked

I rhom the bQ,]{eFIﬂEEtiQE td h@ Ftatake. (23@) uRN&riki€flioh T thetdpbc irRpodionGtatibat i on (4);
e Sscreen r

nterfere. fr ). is being
ul t rasound (&Fénﬁgéﬁa'ﬁeﬁsﬁrﬁ@ %?ﬂ'ﬁ({)hrga‘? %ep%ﬁt‘%me{ Q’ttlhgn gﬂh IS%I Sh 3(Q%t s task and
t he Mai » nethe pwgatiog (3)115) nmay nove the finished repai red screen (2) to the
top of the 1§&3Ekir station may not only exchange damaged filter cells (8) of the shaker

screen frame (2). If a desired cut-point configuration is desired in order to reach a
predefined particle size distribution (PSD) of a shaker screen (2) due to particular or
changing drilling conditions, such as may arise from a change of lithology or in order

25  to obtain desired properties of the drilling mud, the control computer may command
the repair manipulator to exhcange still useful cell filters (8) of the existing cut point
with other cell filters of a different cut point,

Another useful aspect of the invention is the simple fact that the apparatus may be
30  used for building a desired cut point configuraton of an empty shaker screen (2) from
scratch, starting with an empty screen frame (2) without cell filters (8) mounted

initially.

Further, as some particles and mud may remain beweeen the filter plugs (8) and
35  their corresponding cell frames (22) of the shaker screen frame (2), the apparatus



10bef ore noving the next, cleansed screen franme to the dryer unit. The
apparatus nmay in one enbodi nent be arranged for, subsequent to the work
process conducted in the repair station (70), returning the repaired or
nodi fi ed shaker screen franme (2) to the optical inspection station (120)
for conducWyiul1I®Gerification of the repairs or nodi PYERPHEHYIPEch as
checki ng whether the repair actually as been made, or checking that the

tSﬁrelen El Ugs%c&?@iﬁ@t@@?ﬁmie‘ﬂ?@rﬁ g bfalalséd/fo'lr)aefﬂsa%eam;ﬁhg?—gémggmbe(j)rahegri ty of

€ | OCK screw, an or storin a. (0] e Verltl ]

it abase. - Aft BRapRARI FEELel Srtihe etk ol B8 KF frebkE AR b B 1,0,

t he shaker csweeen the optizalipipentign datione Suehiespecion may bepodiiceAesi8gack (30) in

20t he Magazidifofmagnetit RENdoRPALINtSE B4 LitafRYa AOAsIARN Yrames bangaamareged filter
cells (8) of_the shaker screen frane (2). If a desired cut-point

confi gurat (6% ¥€'desired in order to reach a predefined particle size
distribution (PSD) of a shaker screen (2) due to particular or changing

drilling copdiskiiRpRgates Ueh r& e@a(umié@of{h@raﬁaarsh@@g&,rmhg kd schol ogy or in
order 25 to obtain desired rogertles of the d ntr ol

‘ illing nud, the c
conput er MmN RIRALHAT R EBHA the Rk BLIER ST @Iﬁ‘l"é{ﬁ‘gép é'%? P?S"ﬁc’é’efgﬂl cel |
filters (8)benk schenceih Htei opcalimsppaiontstation f120)heg. 3estowsithe sactiomfiita
differept Gyl stmgpgcreéar\rwgrn@(%gﬁéé%lflup%?%?&iti&{ fol B&inh QMAALA ANink Splidae sinpl e

fact that t.ﬁe appar atus may used bui I di ng”a desired cut point
confi gur at dPsPEEtioRBLEIARt(} 2@ haker screen (2) from scratch, starting with an
enpty screen franme (2) without cell filters (8) nounted initially.

R e R T TN

and 35t hei r Torrespondi ell haker screen frame (2),
t he appar atroanipufgtonters/(T35%0B pegenieo 2 amsddey (78 24erssh Wihg fitty e

i nventign y. e cosedlyfadrangéeradysi ng enpty screen frames (2) and for inmaging
themin order, to check t i e I oy . i usi ng the
camera in tﬁ@ '86(?83%€7dktlor'lr§§'éaéplsvgﬂ% 'é?kl %ﬁ%%ﬁg’ﬁl)i(%is)p(ggﬁéglglg%gEéggﬁconduct ed
usi ng el ectardereigmeve dock enefiess(8abefithe delb®) i résaliot raieasing ps PYRTa6HF F ane, or
the canmera gdddnbtael f. Fig. 35 illustrates in a rear elevation view of

t he apparat ys. accordin an_embodi nent of t i i ..Shaker
screen fr an‘gﬂ(‘}%e ﬁﬂg}éﬁﬂﬁ&%)nﬁéhepsogg?risSﬁePg?a"ﬁgg?i{P‘\ség%%ﬁg%Wi @Qfﬁe opti cal
i nspect10on conmcteshvig faaBylly eRtegding 6proiss (&2 &0 ededkatiofilps (931.001- SHBker
screen frangiscRiwiBiadpaPriaRib@aRP $7 1) vith therefd@i mghisaiaBNRshd (731, hereopt i cal
i nspection station éd1205} . : . .

in an extended position moved by an actuator in the repair manipulator device (72),

engaged with the filter celi (8). Further, in Fig. 37C is shown the repair manipulator

(72) with the repair manipulator head (73) engaged with the filter cell (8) having

25  been retracted back towards the repair manipulator (72).

Fig. 38A illustrates a top view of the repair manipulator (72) with the repair
maniputator head (73) in an extended position and engaged with a cell filter (8). The
manipulator head facing face of the cell filter is provided with one or more layers of

30 filter of a desired mesh, usually of steel.

Fig. 38B is a section view of the same, showing the central key

(74) in engaged position in the central lock screw (81) so as for

opening the lock mechanism of the filter cell (8). Here the translation mechanism
35  shown is a threaded portion of the lock screw (81) displacing a threaded central



Fig. 37A shows in isonetric viewthe repair manipulator (72) with the
repair mani pul ator head (73) with its centrally arranged key (74) aligned
with a filter cell 15(8). The centrally arranged key (74) is arranged to
interact with the |ock screw (or pin) (81) of the filter cell (8) in order
to nove | owlo prwfisdoes (83) of the cell (8) inwards forPGREN@REVHEr
outwards for locking the cell (8) in2®he cell frame (22) of the shaker
screen fra W e8 dol) npich QRRESi st e tha obiaBioRlek Ya BXt endi ng
sprockets %ﬁég%ogngﬁgd }Ogﬁtm%r%%'?%eg@%g)%@?n Fi Fjﬁi;??B it Fs shgv\ﬁ t he

repai r nanithel A eTIRIFMERL R FREresRIEINE Hﬁﬁfﬂ‘?sp‘lfltgef 'O (73), here in an
ext ended pos2itdfoie smvetschendrangct2yat or in the repair mani pul ator device
(72), engaged with the filter cell (8). Further, in Fig. 37Cis shown the
repair manipulator (72) with the repair nanigulator head ﬁ?é% engaged with
the fil fer AeErantipsd 3poyerthe SBRASRINS PEOFAIRG NG JURNHBVERR® Y578 'Plepai r

mani pul at oklebddng sHak . scaBA fiamad (R aitesit actesgry teduddngtihgperéqednd /nni pul at or
(72) with . [ ' i - jekdiggn and
ngaged wi {TPo4- GOF ey PepHy@bils fRERing fehe ety e e

cel | filte@nd &engirelnae@r wpedshakes ssreerbrEes PesuHonIBRY #7%6r T8 & desired
mesh, usualbls@t a6é2he plobertie38Ikhi 8 reestazkiodthe\shekieratrebh él)semshakdiowi ng t he

central_ ke 74) in d i ti e . G C 81) so as
For - 10Ckaafn ot (5T SEAR BfiSud 80 obfie) REpeeifh bl by RO &5

transl at i omnagcchtAiresh38shown is a threaded portion of the lock screw (81)
di spl aci ng jatderRRARRLE ENtiK She oMEbROE MeldNFRBRETLNO2011/ 000094 29 sl eeve
connected to all the sprockets (82) which thUs displace the | ock profiles
(83) in or out of engagenment with corresponding profiles of the cell frane
(22) of the shaker screen franme (2). 5As nentioned above, the apparatus
according to the invention may be used for cleansing shaker screen franes
(2) without necessary conducting inspection and / or repair. Vice versa,

t he apparatus according to the invention nmay conduct inspection and repair
of new or used shaker screen franes. The situation may arise, if one is not
sure about the properties such as nmesh size of the shaker screen (1) of a
shaker 10screen franme (2), to run it through the optical inspection station
(120) in order to analyze the nesh size in the screen cloth (1) in one or
nore of the cell franmes (22).



WO 2011/ 115508PCT/ NO2011/ 000094 30 Cains 1. A method for nonitoring and
mai nt enance of wear of shale shaker filter screen frames (2) with screen
cloths (1) characterized by the steps of a) providing a used or drilling
liquid contam nated filter screen frane (2) screen cloth (1) to a filter
screen framm magazsese (100), b) engaging said filter BEYWNOMWITQ4 (2) in
sai d nmagazi ne (100) using a novabl e i n mani pul ator el enment (115), feeding
forward saigl:filter screen frame (2) to a cleansi ng unit (4) and cl eansing
said filter screen frane (2) with said screen cIL?B E% ltﬁ% nmovi ng said
filter scrdef Totphior sonitgring admagtennnee of 148) o8P RGNS § " Wei*FRani pul at or
el ement ( 1kameand) drwigagaesaiodwsf(hbtlﬁracsmmerbyftmeasteps(cﬁ‘) d) noving said
filter scr . i t A2tk O an
optical i ng“g@c‘{"r&ﬁ@sg’%ﬁ"ﬁr@%&@” .‘L"ﬁ"s%gégtfﬁ*ﬁgé‘%g%'} @%rlﬁg?ssgf% screen cloth
(1) and usi(hytosnfilEgr§eiere ﬁﬁﬂeﬁn@aé'aﬁ'blﬁoéar i denti fying damaged portions (6)
<(Jf ) sai d scryengadiny sbid fijerabder &@l)n&t(ﬂ)’ ingidshhghzela ey usioy tai romsble( 6) 805| tion
7) in a conputer , Sali

danaged porTI'%r%an'an}orch n(e% (1Jf5% fegcﬂﬂglfcmag'ljd%sd'fﬁte?@édgeﬁr%lﬂémﬁn)gm 2 et her said
worn or darfegesingunit K‘Br@d(ctsf)aﬂﬁ'ﬂmﬂ'ﬁ 9*t€fféﬁ"el§@|f"ﬁ§'er(éb‘éﬂ“i* 8d gFreprioilied, f)
nmovi ng sai ¢ifilter screen frame (2) to a repalr station (70) with a repair

e DU 2o gl e Sy ek R R PO £ E‘%’f‘ﬁég’?é“p%. P or® '
repl aced wirtdnipugbaelemenit(1por tandaﬁs"rmfsa%fﬂ@éﬁﬂe%tfﬁﬂf 13, g) noving the so
repaired fid tn%V|rr°gC§aﬁ:?ﬂtefr LSEEn frathe ?Pkﬂg%a&ﬁﬂngmn‘ﬁﬂﬂjiﬂ& 41dait.(125) The net hod

f cl 1,
(r)eplcagleg] b)f’”e%?ﬁé Inh Ctl°f‘sg(tja&9f’gzg(§(?ﬁ ﬁeg'”lge%?éa"?%g]d(s%})eggdoﬂ{le%l-'acemsnt
screen pl ugs{r@)an axgormhre tmtbmpbtacdemtdwngd@roa@ﬁdanqwﬁms (6hef sgiskssctqedn (7) of

t he damage il } 9] E\6Mp@kl gi n on the
g %&?8)‘%3‘% @e]p??safl@ghrﬁﬁfé SR ﬁi)z%ﬁtn& Sﬁ 9 p@et g

screen cl ot or | ter screen frane The net hod according to
claim3, sdl¥mY¥dPtion (7, 7x, 7y) is registered according to the actual
cell frame e()Z@)ermmnsJaihdafdidlgoenthrssanaelamfagmr(l@)s (6)iepree of wear or

201/ 115S0RCLNGERLIEANANAS e i ey BERRSBG6RGAL 1) dgiai m 1 usi ng

a canmera (1 turing digit I mages of said filter screen franme (2)
in said opthesd reP?ié%‘étft”?Ri?Fegt ation (120) and anal yzing said digital images
(13) in an fah@emnigtsBianfiltar scresnfparhe(2) ts airdpat gyatiart (76) with beegsir | dent i fyi ng

darmaged por %rﬁgﬁa&ﬁnﬁ @?sgid%r?%nﬁrh@t&e(emengmsg%aﬁ grdrfwm&%\gd damage

portions' uter nenor , sal orithm further
det er mi ni ngsawmrmed §ast@n%\b€r>rﬂuavf'edaf%'§f‘e@ isBRIESIRT SR8 AR TP he
screen cl otgbrdichs o@@ﬁﬁéﬂ dotagipai d damage portion (6) locally to be repl aced.

6. The met \t@d c?\)c 7g Clrdls rtgpairggiﬁﬂeregcﬁ%w LA ENBEASE SRATREJa3hB1sBt er m ning a
degree of daid screen ¢lo ﬂ

2. The method of claim 1, replacing said damaged portions (6} qualified for being

replaced by exhanging its corresponding screen plug (8) with replacement screen

plug (8).

3. The method according to claim 1, the position (7) of the damaged portions (6) is
registered relative to a given origin on the screen cloth (1} or its filter screen frame
(2).

4. The method according to claim 3, said position (7, 7x, 7y) is registered according
to the actual cell frame (22) in said filter screen frame (2).



7. The nethod of claiml1, said filter screen frame (2) being fed forward
froma stack (30) of such screen cloths (1) in said nmagazine (100). 8. The
met hod of claim 1, using one or nore ultrasound elenents (44) in said
cleansing unit (4) cleansing said filter screen frame (2) with said screen
cloth (1). wzoiifhesoget hod of claim 2, said repair mani RRIRQWLLYPY novi ng
damaged screen plugs (8) to one or ndte screen plug magazi nes (110) and

pi cking regl aceﬁgﬁe%ﬁ%@&rﬁhﬁwclémlstPtG‘asc%hQré)ﬂQ)or more screen pl ug_
naga2|nes 11

he accordin im1 8 oyl

repaired f|CP?téF'”%€'ﬁl§@rimf’9%rﬁé3X‘?f)sal?afﬂq?rF?Se rﬁ“ﬁﬁ%&%?ﬂgofﬂﬁ SPIHVT ng the
repaired fistdtien (sm‘)@an ahsigriey §429 dighaltimegestt B Cialani aepigut |lr0¢16®'0mtﬁ©n (120)
for veri fy| I r K Lirety Sed eenf rane
(2) | T BB Y BpR il Bl pBfuok e iR, SEfed U “§“’ it er
Menory (9) regigtedng saiheargege nqrde@bPﬁsw'm@ﬁm’ C?%?Ut%mefﬁ" 2 een cloth
E 13 was US%Cbon&ﬂﬁl{]Lﬁﬂﬁs Uétleym'hhr@ viHetrer 6did m&uowmeobosanﬂ(@mgiedorport i ons

6 t j 5) in a
conmput er (E% °e nr(lg?%\t}lqtr‘l '@J gl ésa'dl%mﬁaggé%ﬁg?ﬁ?%ﬁ% &ggé gér%gigcg%al ysing said
i mge capture (13) for said damaged portions' (6) position (7).
2011/ 115508P¢Hé N@%deQ@Q@Qélsa%aigdr&hmbeahémiohmdsiﬁé detearhiming,a degirak of

regi stration _of ortions (6) extent and degree of damage nade
cor r espondi'¥f§" f’fsa %Scr%ee'ﬂc?‘%sqef of said filter screen frame (2) in a

dat abase in order to contribute to said filter screen franmes' (2) history

during one ﬁﬁh@ﬁ{eﬁ'\cﬁrdf lelairRg, Wfal@érls@ﬂéén fraed.(2 Th@nd 'Rt H@thaed frémad stadk3,
arrangl ng S ct.roni Chté’ﬁﬁ on said filter screen frane
t

(2). Aﬁb)a?fﬁéf*é?‘iﬁ%e"f%?th%ﬂl?8?'?“195’932"319 enance of wear of shale

shaker f||ter screen frames (2) with screen cloths (1), characterized by :
]9) a rra?g)ﬂgn%é %%odfd?kiafrﬁqehélﬁdq&@d}&n&é RS BUROSIEASALE 24 Un fsanhte(rj fscreen
ranes e main rran or
engagi ng séfe&“'f'W PB’F\(‘gcﬁ'eé@ﬁ“? F%{?r{rgnf releﬁ ?&ed‘ag@ghf%é %i 6’)‘)& gﬁd further
arranged for feeding forward said filter screen franme (2) to a cleansing
unit (4), tp a Q'Fn%(l}r{é)%oldrUftc (nHOaa.J Rep8f N pufeRdr (b@)suﬁa.s%g @madadtdcpien( 120), to

a repairing unit to said nagazine (100) <c¢) said cleansing
unit (4) arfiid8utxYr %I%ﬁé?rﬁﬁf‘ RI4P A9PFPEr screen frame (2) with said
screen cl ot(hmﬁ)la)n,d mokirgpriepiackmyént gcraen plu¢<d @) froar sachgredorfroerersersen wiudg sai d
filter scrergggcz{nggrﬁ o¢) for drying said filter screen frame (2), d) said
optical inspection station (120) for receiving said filter screen frane (2)
and arranged for optically imging said screen cloth (1) and using an

al gori t hm i1, ahe aFpmidedccdraihg itelemim 1 ybehge daivirgate pmpatredfiter(séiecofragei d screen

cloth (1) a(ng bg&rtg sgglrﬁ%g%E Qg}(i@' ﬂoﬂW&’qpf%ﬁtfh@n&re&@}arP@?i)ttb ek (7) in a

conput er determ ni ng_sai dmage
porti ons' (C@}'C@Ié@rpe@'oﬁfﬂﬂkl@al{ 1@? f@a‘f?&'@é“%?ﬁi’ registegag é'?erﬁt?l‘ier?gt%'éa!’ﬁ'é sai d
worn or darm@edcrpéifidnn@)(6) qualify for being repaired or replaced,

11, The method of claim 1, further registering in said computer memory (9) the
current drilling depth intervai for which said screen cloth (1) was used, and possibly

the time of occurrence of said damaged portions (6).

12. The method of claim 1, further using an algorithm (15) in a computer (16)
retrieving said stored image capture (13) and analysing said image capture {13) for

said damaged portions' (&) position (7).



f) said repair station (70) for receiving said filter screen frame (2)
provided with a repair mani pulator (72) for repairing or replacing said
damaged portions (6) qualified for being repaired or replaced with

repl acenent portions of screen cloth (1), g) said nain nmanipul ator el enent
(115) arr angexd:ifassosrovi ng the repaired filter screen fREMROPA00HIEK to sai d
magazi ne (100). 16. The apparatus of 32l ai m 15, provided with one or nore

" opl acemen 35 GraRR B A i0 ARHAISEAAPETY ugma.y 9PRAR46BEubarkor

repl aci ng sail mage ortions qual i n ced 17. The
appar at us Gﬁgféﬁafﬁﬁ@e ’B?W%’@EPW'["H t%aﬁ‘adr‘?ﬁ?féer(c’g%‘ ?!5?'98 ﬁ{)'h g Hi gi tal
i mages (13)n obatadiad isbedeero amtrétene for ntfilfe? sereen Gamnes' Ot filgaty duiispect i on

station (1%93; opp\grg&;m@n&leyﬁang said captured digital inmages (13) in an

algorithmin a co algorithmfor identifying damaged portions
(6) of said screen cloth (1) and for registering said damage portions' (6)
posi tion ( 4k THe :aememaﬂ&ieifn 1 Eeaygihd said sihtifiarlig o eletmoricab lversa@r r anged f or
determ ni nglt\é\petehe%r gz worn or damaged portions (6) qualify for

repl acenent. 1 'Ifh aratus of claim 15, conprising one or nore

ul trasound elenents (44) in said cleansing unit (4) for being subnerged in
l'iquid for jel ﬁ:@-@§éa‘?‘&u§ﬂjrdn5dltbhﬁijar&CthQiﬁfénfaﬁ@r’ﬂf we3) ofihbia sealied fiter een cl ot h

for movi ng “Herageaes et sferde sy oo iRy I Pen ol ug. magazi noe.
(110) and pd eknaugzine K10 Ererteidrg @@rprpwg§0r(t8m'rfait@nﬁ'?aﬁ‘a%'hf§af6?5 h?gr e screen
pl ug magazigy@sndvhd@)main maniputator element (115) arranged for engaging said filter
screen frame (2) in said magazine (100), and further arranged for feeding forward
said filter screen frame (2) to a cleansing unit (4), to a drying unit (140) to an
optical inspection station (120), to a repairing unit (70) and back to said magazine
(100)
¢) said cleansing unit (4) arranged for cleansing said filter screen frame (2) with said
screen cloth (1),
¢} said drying unit (140) arranged for receiving said filter screen frame (2) for drying
said filter screen frame (2),
d) said optical inspection station (120) for receiving said filter screen frame (2) and
arranged for optically imaging said screen cloth (1) and using an algorithm in a
computer for identifying damaged
portions (6) of said screen cloth (1) and for registering said damaged portions' (6)
position (7) in a computer memory (9),
e) an algorithm (15) for determining said damaged portions’ (6) degree of wear or
damage and for determining whether said worn or damaged portions (6) qualify for
being repaired or replaced,
f) said repair station (70) for receiving said filter screen frame (2} provided with a
repair manipulator (72) for repairing or replacing sald damaged portions (6) gqualified
for being repaired or replaced with replacement portions of screen cloth (1),
g) said main manipulator element (115) arranged for moving the repaired filter

screen frame {2) back to said magazine {100).

16. The apparatus of claim 15, provided with one or more replacement screen plugs
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(8) for replacing said damaged portions (6) qualified for being replaced.

17. The apparatus of claim 15, provided with a camera (12) for capturing digital
irmages (13) of said shaker screen frame (2) in said optical inspection station (120)
and for analyzing said captured digital images {13) in an algorithm in a computer,
said algorithm for identifying damaged portions (6) of said screen cloth (1) and for
registering said damage portions' {6} position (7} in a computer memory (9), said
algorithm further arranged for determining whether said worn or damaged portions
{(6) qualify for replacement.

18. The apparatus of claim 15, comprising one or more ultrasound elements (44) in
said cleansing unit (4) for being submerged in liquid for cleansing said filter screen
frame (2) with said screen cloth (1).

19. The apparatus of claim 16, said repair manipulator (72) arranged for moving
damaged screen plugs (8) to one or more screen plug magazines {110) and picking
reptacement screen plugs (8) from said one or more screen plug magazines (110).



