Feeder channel for mud shaker The invention relates to an inproved feeder
channel for distribution of fluid and particles for a well fluid filter
separ at orwoRoflise4avent i on rel ates to an i nproved feedercethaomeloobhze t he
di stribution of well fluid and particles which is fed into a filter
separator machi ne used for separation of undesired particles froma well
fluid used in petroleumindustry. The separated particles may incl ude
cut t i ngBeedex kelpamnel | £or i nshalkeparticl es, additive particles and
chenmicals. The well fluid may be a vvat er-based (WBM or an oil based (OBM

driII| d£|ﬂlng {éljll#% d@?s@glén end cgtﬁéjeé’éﬂ}'&?arﬂ{é” , or a

so-calle conp I OoNn f-oné in o circul under ‘condi ti ons

ot her tdbstctbhting. Oﬂ.5fBaIICkamI&II’LﬁhlatlfiCEE€|"lfcpd‘ aviwkerl of 1did t#irl separ at or
machi nes (shale shakers) has devel oped their own design for feeder

channel $PAFRER¥ f i ci ency and practical useful ness of the fluid and particle
distribution on the filter is varied. They do not fully 20 utilize the

pot ent i Ethé yiravent bdah erdidtaat t @ namran romyd nbaddgatdedimdvi fsmatiton) and
transport length for particles on the filters, or. the throeyé;h flow of well

f1ui ds GtSERESRERRN ohigehbtEhtid and irrriic ety i i1§F omihe pri mary
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wear on all equi'pnent in contact with the heterogeneous fluird in connection
with theapaicles efvemiatwehs. flumm 111r1mwrmem nisndusimy d Wisst ri buti on

apparatus S nf| uredt [eceive. 2 materlal and irect the 30
drllllng ?? Tfl essenﬁ)a ar'or P s%r?ace v Oc](a Tl %

2011 145@@513(5&1\@@11& Dcwd&ﬁtﬁv@cpw&teﬂzl@s tdred hm@mngamd Tronfviregr ed to
distribute a flow of the drillin ég mat eri al onto the seé)aratory surface.
fluid may be a water-based (WBM) or an oil base
drilling fluid if filtering shall be conducted during
drilling, or a so-called completion fluid if one intends to

circulate under conditions other than drilling.

15 Background art
Each provider of filter separator machines (shale shakers) has
developed their own design for feeder channels. The efficiency
and practical usefulness of the fluid and particle
distribution on the filter is varied. They do not fully

20 utilize the potentially available filtration area, movement
pattern (vibration) and transport length for particles on the
filters, or the through flow of well fluids at the same. This
potentially incurs reduced quality of the primary cleaning and
hence increased consumption of such filters, well fluid and

25 wear on all equipment in contact with the heterogeneous fluid

in connection with the particle variations.

W02009/111730 concerns a fluid distribution apparatus
configured to receive a drilling material and direct the

30 drilling material onto a separatory surface; and a damper



W)03/ 028907 describes a vibratory separator and a screen assenbly. In the

drilling of a borehole in the construction of 5 an oil or gas well, a dril
bit is arwangad4omsthe end of a drill string and is rotacedNao1bwoes2t he
borehole. A drilling fluid known as "drilling nud" is punped through the
drill string to the drill bit to lubricate the drill bit. The drilling nud
is also used to carry the cuttings produced by 10 the drill bit and ot her
sol i ds touphedstsfege hbiolgh and atvwt Ligufed nesd diedtweidsutdien dfidw offri ng
and the borehole, The drilling mud contains expensive synthetic oil-based
| ubri cafit® @GR# 110y SOREPRERL t PreFRf bR $PFeRIREF UHLIEE use the used
drilling nud, but this requires the solids to be renoved from 15 the

drilli mgoosigo285dP40535r 116d 8t £Sviler &torp poded kst ovhi ol i sddtdei es the fl ow
of solids to two or nore solid separation devices. The apparatus conprises
a pl enud§SSREY asIa Heri Foht k1Y of spRAERY bhgat '@ HRPEF UG HAR i S

posig i oiedy BboYe J4d ehezones 120 ol sehas ald andauiges: Jhe pl enum
includes an inlet”"for communication wmth a source of the flow of solids and
| i qui d,dsith ssringneaddis [ Torgtedl to lamde atlse bowthales. |pwhrioutnet s

posi tioped, adj acent_the_sp]ljds separation device's inlet zones.. Valves are
posi ti oﬁﬁﬂlggj%%%‘@t%sed]fb Jrn%LPE“F(gt st§ (ﬁm‘i%e‘i e@?ﬁ%ﬁ q?]gtri%eg tity of

sol i ds angihy qeb dehdagril DVWwie Eachusel é4k Sepas addom demt cernd variabl e

di stribution device, such as a novable or tiltable plate, is connected

wi t hi n @Rbl bienumidd} acehio treed ofe dsand Hheuiwr et IRdueilRiting the
Ges i bl BLHER LR 0 T HE R RET S R R B "out et s and
a renovathel bs afotreddeest wéen sthieeisi ik sistlpsed tHaelbsostesle r ete ves one
feed aqgri¥¥£§g%%£&4§§ﬁ%g§§gP%%%Eﬁéf&é”ég%é%etic oil-based lubricants

and it is normal therefore to recover and re-use the used

drilling mud, but this requires the solids to be removed from

15 the drilling mud.

US4940535 relates to an apparatus which distributes the flow
of solids to two or more solid separation devices. The
apparatus comprises a plenum, such as a horizontally disposed
elongated chamber, that is positioned above inlet zones of the

20 solid separation devices. The plenum includes an inlet for
communication with a source of the flow of solids and liquid,
such as from a drilling well, and also includes lower outlets
positioned adjacent the solids separation device's inlet
zones. Valves are positioned across these lower outlets for

25 regulating the quantity of solids and liquid that flow to each
solid separation device. A variable distribution device, such
as a movable or tiltable plate, is connected within the plenum
adjacent the solids and liquid inlet for regulating the

proportion of solids directed to each solid separation device.

30 US5593582 describes a shale shaker having two feeds, two
screens, two mud outlets and a removable tray between the

screens is disclosed. Each screen receives one feed and



produces one outlet of cuttings and another outlet for separated nud for
ei ther bypass or direct feed to the nud tank or the other screen. The
renovabl eworay/asvssrays facilitate the two screens acti RGTINO20BSDALR.
Val ves are provided to 5 control the dverall flowrate to the shaker and to
the |l ower |evel screen. w09608301 describes a vibratory screen filter
apparatus. In the vibratory screen filter apparatus a plurality of
Vi br at opyodereemmy et kst avle qriovined. arffdamattidr ktast]ietts fon filter 10

and receives mxture

screen and vibrati ans, f.or vi bratl ng the scre
o tho ST B o Qoo a1 TR it G S e dch AU Rha th
varyi ngof hend el @ld Y &sdad &8, Ofhs UK A1 &N oddyf &t A S ans &fe t he

screening units. Sensor nmeans detects the anobunt of m xture on each screen,
and t hetloutipie SISredns Hecisidns o eagmds. uéaeldfew ashtaustvigathsanhi ch

contr olcsoﬁth >, Arpunt | ?ra%tiﬁﬂ drea&om te l'he heruna{r}d ttﬁg hceario%el ectively

acti'vate or de-activate uni 0 cope Wi anges I'n F equi red rate at
whi ch thevelppadmedats. iS to process a mxture of drilling nud and cuttings.
20 W02/ 40186 di scl oses a shal e shaker for separating material, the shale
shaker co r|5|ng a basket for supporting a screen assenbly, a collection
recept HOWOGIRL A4 BT 2 e T S5 /ATl YRy aRPFRSRA -, The basket

conpri s ang t f the

basket, MQ]% \%#e)r%a%%aw ng rreans%éiqsupposﬁt ﬁ{eyea[r}%e#ger%ﬁ’l%gaft%yo

subst armt:eéérylmgmemtmg dre mpenidel clErdcteritzactd nidshatwrt He lesket further

conpri ses se ara nmeans in or o an of the | 1s for separating
ré?&’e &5

mat’®¥r i o CTFef TGS GRS i i ng means

for di rﬁ@éélr\gessmtahe@ 20 vred Eﬁﬂ@éeéshef&fn( caﬂdd?&r%rﬁaﬂrﬁézplﬂe%@ﬂmr
receptacle. Brief figure captions WD 2011/145945PCT/ NO2011/000152 4

Backgr odrieclaringlsided uerang ey ivamelnd dgire s ediath refatasc of alnpady

of mixture to the screens of the screening units. Sensor means
detects the amount of mixture on each screen, and the output

15 of the sensor means is used by control means which controls
the amount of mixture deposited on each unit, and can
selectively activate or de-activate units to cope with changes
in the required rate at which the apparatus is to process a

mixture of drilling mud and cuttings.

20 W002/40186 discloses a shale shaker for separating material,
the shale shaker comprising a basket for supporting a screen
assembly, a collection receptacle, and a vibratory mechanism
for vibrating the basket, the basket comprising two side
walls, an end wall and an opening in the bottom of the basket,

25 the basket having means to support screen assemblies for
substantially covering the opening characterized in that the
basket further comprises separating means in or on any of the
walls for separating material. Preferably, the shale shaker
further comprises directing means for directing separated

30 material therefrom into said collection receptacle.

Brief figure captions



Figure A 1: Isonetric drawi ngs show ng an exanple of a type of feeder
channel to a filter separator machine with horizontal feeding of the fluid,
a so-cal lwod20heiases box" wherein the fluid with particl esTino20eidhonesenl y in
a horizontal direction froma box. Figure A 2: Isonetric draw ngs show ng
an exanple of a type of 10 feeder channel to a filter separator nmachi ne
with a horizontal feed of liquid. Figure B.1. Isonetric drawi ngs show ng an
exanpl ssafkgrdwype axft fieederl wharatsdd tim acHe | fisrursepariatiorrefectdnmmeesy t h
verti CZJP 15 feeding of liquid, a so-called "feeder box" wherein the liquid
t oget h elfwn particles is fed essentially from above. Figure B.2:

| somet ri Cner @V NOS SN el @lExAR e Howidy/ Reh Uxample federtghayrel to a
filter separator machine with vertical 20 feeding of fluid. Figure C 1:

| soret rfeedrravitmpadiovi g anf lelkeaipl sersfr st qy pea @il e oddh divirantad a
filter separator chi 4 t or.i-zont al,. feedi of fluid and an

i ns;sal Iéeedé)(gleﬁal r%]% r%}]@fﬂq%le\,&f haz%% ég’j%lulrlee ' f:ea}dsa%lrre ric e reétlvﬁlr?g%s fowi ng an
exanpl efnfid winte wirdecder ichafwelmdinla, fid terh@eparatar diaedddieonM t h
vertical feeding of the fluid and an installed separation filter. 30 Figure
D. 1: | s'orR%t rd PUfawi ngs of side el evation view and view in the plane

showi ng an exanple of a type of feeder channel of a filter separator
machine with a horizontal feed of fluid and distribution of the sane on a
separ atfigure¢ |4 &1 : INDQQIY ISOMERET/NOROITYY GO0 ks@mple of a type of

10 feeder channel to a filter separator machine with a horizontal

feed of liquid.

Figure B.l: Isometric drawings showing an example of a type of
feeder channel to a filter separator machine with vertical
15 feeding of liquid, a so-called "feeder box" wherein the liquid

together with particles is fed essentially from above.

Figure B.2: Isometric drawings showing an example of a type of
feeder channel to a filter separator machine with vertical

20 feeding of fluid.

Figure C.1l: Isometric drawing showing an example of a type of
- feeder channel to a filter separator machine with a horizontal
feeding of fluid and an installed separation filter.

25
Figure C.2: Isometric drawing showing an example of a type of
feeder channel to a filter separator machine with vertical

feeding of the fluid and an installed separation filter.

30 Figure D.1: Isometric drawings of side elevation view and view
in the plane showing an example of a type of feeder channel of
a filter separator machine with a horizontal feed of fluid and

distribution of the same on a separation filter.



5 Figure D.2 Isonetric drawi ngs inside elevation view and view in the plane
showi ng an exanple of a type of a feeder channel to a filter separator
machi ne wohouersdssal feeding of fluid 5 and distributi eocToNO20hig0sEB2E ON a
separation filter. Figure El - E2 - ES8: Isonetric draw ng show ng exanpl es
of flow distribution and coverage ratio of a honbogeneous fluid on a
separation filter in a filter separator nmachine. The feed angle of the
fluid and main direction is indicated by arrows. 10 Two types of feeder

channel s, are presented together.., Table A:_ Shaws exanpl es of coverage ratio
of 11 ui'H GHP rd | R (A TS I o Ua P and
presentsd {105 SEAd Woddly . SamphZ 2 2 S  drddddngE kit the
wel |'). Explanation: 100% coverage ratio (DG provides continuous |oss of
fluid o thefioper iserarattyy OUhiEE pridvt der i gdlskEeddings 9 F80%DG by
even di i ion fro d 0 ovj de ) T. B ows the cost per
macﬁi negrgclE I(%)%%érgleq?ut rcl51 Ioe%etrsque eéran%g ?Ilb(rjana S oa%lao%lq%lezll%otnezﬁh'zw, 17.5",

12. 25" ,;Fiangr 8. 151 .- THE NWEES | Ddmetad ie sdravel i arhdvhienNarsseg 1ass Reft r ol eum 25
Directorate's, website for the Norwegian sector for the period 1999 - 2008

and i s bERRA At P dTd 6P Y FMAT. " B P o THOIFHIRO U eriagel on
consunpy i o, and 118 COoStS, ane £sti matede s d:S riefingd agmdisdey i cal

data. 30 Problens related to the background art
angle of the fluid and main direction is indicated by arrows.

10 Two types of feeder channels are presented together.

Table A: Shows examples of coverage ratio of fluid and

particles on filter relative to filter quality (mesh) and

presented for sections 24", 17.5", 12.25", and 8.5" (drilling
15 of the well).

Explanation:
e 100% coverage ratio (DG) provides continuous loss of fluid
on the top filter.

20 e« 90% DG provides a risk of loss.
e 75% DG by even distribution front does not provide loss.
Table B: shows the cost per machine filter per drilled meter

of formation of sections 24", 17.5", 12.25", and 8.5".

The numerical values are from the Norwegian Petroleum

25 Directorate's website for the Norwegian sector for the period
1999 - 2008 and is based on well specified length. Based on
this, the average consumption and the costs are estimated.

This is defined as historical data.

30 Problems related to the background art
An essential problem with the feeder channels in the

background art is that they lead fluid and particle flow ahead



An essential problemwth the feeder channels in the background art is that
they lead fluid and particle flow ahead WD 2011/ 145945PCT/ NO2011/ 000152 6
on the fiwbDeps/i4m4she filter separator machi nes novenentCamD2TIz08150r t
direction - see Figure D1, Fig D2, El6- E3. This incurs in a reduced

transport path in distance and tinme fromthe | anding point on t
the outlet on the end of 5 the sane. Conmon to FB & HB, Anot her

he filter to
essenti al

pr obl emon stlidnef 1 iodkrofimttihe z&tiwer of eppasad dablrea dhldgsatmorerssraa sofd t he

inner portion of the filter, which is |ocated under and behin

the | andi ng

10 poi ntX YS9 ui Y SR 1 t1 198 E188E Rlgufd P2 Fifg o2 Bp1 T D2. This,

in pracii&ers PHOVA desyf&HICEh f §SGHY I aRAC it drfe |d i @ncRA( ti cl es
at the same filter quality. This is common for feeder box and header box
devi cesth@\ ldndihd P eissem:n atherivhl tten wia Hheheodtlest iondhaegiggeiof t he

feeder channel is that the feeding out section and the degree of cover

di stri butT ono1" f1 uid particles reflects how the supply to the
channel is oriented inits direction and angle. 20 A vertical

f eeder
or a

per pendi cul ar fl ow provi des one type of flow distribution on the filter,

see Fi gt 160 thRe SarffRw AnfiRet S idt )y QUi sdite fiask

bl i £ S) i ghton i 25 Ty
0 'q“%éiﬂ%%gﬁﬂt% Ax?affla}zﬁ/%]?%%f- Tto R4 Q?Lsd\fli—fé‘%r r?etrkheﬂox’ﬁr%terns

for the same ter, see E. e arrow I ndi cat es

ection the

mai n flofv.the filter, which is located under and behind the landing

10 point of liquid and particles - see Figure Cl, Fig C2, D1, and

D2. This, in practice, provides reduced receiving capacity for

ligquid and particles at the same filter quality.

This is common for feeder box and header box devices. A third

15 essential problem with the functional design of the feeder

channel is that the feeding out section and the degree of

cover distribution of fluid particles reflects how the supply

to the feeder channel is oriented in its direction and angle.

20 e« A vertical or a perpendicular flow provides one type of flow

distribution on the filter, see Figure E.l1, the arrow

indicates the direction of main flow.

e An oblique flow from the left, versus right, provides other

25 flow patterns for the same filter, see E.2 and E.3. The arrow

indicates the direction the main flow.

A fourth, substantial problem is related to the HSE (Health

and Environment Safety) by personnel exposed to chemical

30 composition of the drilling fluid (risk of chemical pneumohia,

etc.) through increased handling of the increasing wear on the

primary filter as reduced filter area leads to the use of

coarse top filter (scalping screen). Coarser top filter lets



A fourth, substantial problemis related to the HSE (Heal th and Environnent
Saf ety) by personnel exposed to chem cal 30 conposition of the drilling
fluid (riwb20fi/absri cal pneunonia, etc.) through increa®et/Noadldong2of t he
increasing wear on the primary filter7as reduced filter area |leads to the
use of coarse top filter (scal ping screen). Coarser top filter lets WO
2011/ 145945PCT/ NO2011/ 000152 7 through a significant anmount of particles
(vol umetBrowdighd ) s idmti damg ameureaset] pwedi oed herotaine fa lveeirighthabl e A
illustrates an approxi mate coverage on the top deck VS filter quality. 5 A
fifth eSSEHETHY probT T $d WRINGH cCheimriay fnltHat THIYH consunption of

filter SC7eens, el 149 408 dtidd i Qlehd®ldn -t 8a%8 &4 kAP € Beds vel |

as the negative consequences this Incurs to the operational progress,

mai nt enamekl of . equi prent 10 in the well and fixed or portable equi prent on
arig. This is because the quality of the drilling fluid is influenced by
theprimary cleaning (filter separator machine with associated filter)

t hr oughn tef frardd €dier Lonteribead id Zecdigiid btdlianed RSD)chald Briefh sunmary
of the invention A solution to several of the above nmentioned problem
accor di #RPTERBLR rRfentd T S Fed e AU e fth F0sledd 7 &1iman Weddder

Flame il B dpsian gt g Ggeng damasnees g R i on o

incurs to the operational progress, maintenance of equipment

10 in the well and fixed or portable equipment on a rig. This is
because the quality of the drilling fluid is influenced by the
primary cleaning (filter separator machine with associated
filter) through the particle content and size distribution
(PSD) .

15
Brief summary of the invention
A solution to several of the above mentioned problem,
according to the invention is defined in the enclosed claim a
feeder channel with a design that provides a homogeneous flow

20 distribution of fluid and particles on the (top-) filter, as
well as a landing point for the fluid with particles that
utilizes the filter area to a large extent, approximately 100%
under good conditions. A first advantage of the invention is
that the fluid and particle flow is led to the beginning of

25 the filter.

In this way almost 100% of the filter area is utilized, which
among other factors, increases the duration of the filter
through more evenly distributed wear. Please see Fig 3.1, 3.2,

30 4.1, 4.2 and 5.1 to 5.3.

A second advantage in that the device according to invention

guides the fluid- and particle flow to the beginning of the



well as a landing point for the fluid with particles that utilizes the
filter area to a | arge extent, approxi mately 100% under good conditions. A
first adwsotage4sf4st he invention is that the fluid and pertNaba/fbmy i s | ed
to the beginning of 25 the filter. In8this way al nost 100% of the filter
area is utilized, which anong other factors, increases the duration of the
filter through nore evenly distributed wear. Please see Fig 3.1, 3.2,

304. 1, #iPrand( aﬁoﬁrd&ﬂxﬁatﬂelyﬁ mmbeaccb/arttﬁgiezdtridrhatis hehedewilee accor di ng

to invention gwdesthef Jgg article flowto the begi nni of the
WO 20117 ARAEPETI FRTHEY 1%12u 314 &N %u%?é‘treﬁ%ﬁefo%% ﬁg’%et
uti i zatd o) cdBadt hatl dde qacenty Onrrﬁasoaﬁéﬂ/eafge fildideand pardd aes

increases for that particular filter quality. This increase is expected to
be apprapomnetiatataly tid 40%4® A third advantage in that the [device
accqrding to] invention guides the fluid- and particle flow to the
begi'nning of the filter (approximtely 100% space utilization) is that it

enabl esa thei tiseadfadddrs i ldieds fior (e isaneaddapdithd Iy asreentgresul t - of
a better coverage ratio. The latter results in _an _increased particle

separ at9Wwries othgrel Hhdwaitthtdaoni ¢4k gy 159 tdre R{Fiaming «f Fhi%sults in
a reduced wear QL 0e R B Y1 ddd ISac P fASE 208 P& khat it

enables the use of finer filters for the same liquid flow as a
10 result of a better coverage ratio. The latter results in an

increased particle separation (volume and weight) on the top

filter, which in turn results in a reduced wear on the primary

filter, please see Table 1.

15 A fourth advantage in that the invention guides the fluid- and
particle flow to the beginning of the filter is that the
transport path (distance and time) increases and thereby
enables reduced adherence of the well fluid to the particles
which are separated from the liquid phase. This has a positive

20 environmental effect due to a reduced consumption of chemicals
on the rig and a reduced need for post treatment (cleansing
and disposal of waste) on land. In addition comes the positive

Economic effect this provides to the owners.

25 A fifth advantage of the device according to the invention is
that the flow distribution on the top filter will be
approximately homogeneous and more independent of the
orientation of the feed fluid's direction and angle. This
increases reception capacity or allows for a finer filter

30 gquality in that the flow distribution on the top filter has a
uniform border zone profile towards the end of the filter,

please see Figure 5.1 to 5.2 and 5.3:



15 A fourth advantage in that the invention guides the fluid- and particle
flowto the beginning of the filter is that the transport path (distance
and time)wonerigias®s and t hereby enabl es reduced adher eneeTofoznhigvonssk| f | ui d
to the particles which are separated Promthe |iquid phase. This has a
positive 20 environnental effect due to a reduced consunption of chem cals
on the rig and a reduced need for post treatnent (cleansing and di sposal of
waste) on land. In addition cones the positive Econom c effect this

provides to the owners. 25 A fifth advantage of the device according to the
P rvent o PE i rRAVIHEGT 37 At BT AP S 1 B A et A 1 b 1

appr oxi @k et NATmMAgReoUsH a8l JBH -4 dlependeite ofi 1the Ydend@{ion of the

feed fluid' s direction and angle. This increases reception capacity or
al | ows dwring filerdfilliery 30 quarelly ias tweltl tase Fheowdadiigtiniebut i on on t he

top filter S uni f.or order .zo rofile towards the end of the filter,
o Dgce s TR G RAE AR gt S B Ri0051/ 000152 © A
si xth athvanagnmed dhedunvsamdntond siecerlm cald o f eiatell dm geadiaade
consunption of separator machine filter screens during the drilling of a
vel |, RIpEMens Pheogitg verls o ois RS tha & 5 4fo W% operati onal

PrOgr esgy; TR Y SMANGe & SO RIRYEG ) i WalilnA cqfeafriﬁf??i (lffri,ll%%frt abl e

equi pnent on the rig. This is because the quality of the ling fluid is
i nf | uenseehytahengehitee y wi Bardarpifddaderf sleparattdiravgdhitdes wit h
assqociated filter) through the 10..part.i.cl.e con and size distribution
(P . B 1fC]f@rg Iét%$t%b%§%ee qlrﬁ%‘ﬁtl?%tﬁ?r% {Eﬁﬁds'trat ed in the encl osed

figure drawi ngs, wherein Figure 1.1: Isonetric drawi ngs shows an enbodi nment
of 15 the invention which is a feeder channel for a filter separator
nmachi nBx#eh HLIHKET ZARGIO%Redi ng of |iquid, so-called a "header box"

'enbOdLﬁﬁg“invention is i1llustrated in the enclosed figure drawings,
wherein Figure 1.1: Isometric drawings shows an embodiment of
15 the invention which is a feeder channel for a filter separator
machine with a horizontal feeding of 1liquid, so-called a

"header box" -embodiment.

Figure 1.2: Isometric drawings showing an embodiment of the
20 inventions feeder channel to a filter separator machine with a

horizontal feed of fluid.

Figure 2.1: Isometric drawings showing an embodiment of the
invention's feeder channel to a filter separator machine with
25 vertical feeding of liquid, a so-called "feeder box" -

embodiment.

Figure 2.2: Isometric drawings showing an embodiment of the
invention's feeder channel to a filter separator machine with

30 wvertical feeding of fluid.



Figure 1.2: Isonetric draw ngs show ng an enbodi nent of the 20 inventions
feeder channel to a filter separator machine with a horizontal feed of
fluid Fiwore1i2i439451 sometric drawi ngs showi ng an enbodi remNGa211/doe152
invention's feeder channel to a filtel separator machine with 25 vertical
feeding of liquid, a so-called "feeder box" - enbodi nent. Figure 2. 2:

| sonetric drawi ngs show ng an enbodi nent of the invention's feeder channel
to a firig@ireepad at Dyomschi edvawingd stesvirealard eatbodingdnt laff cthe WO

2011/ 145945PCT/ NO2011/ 000152 10 Figure 2.3: Isonetric draw ngs show ng an
enbodi MERYCRELPTheS | FRRART o tRedd? & Handr (TRE%A 1 Madpdtatbrthachi ne
W th vegdicplaf epi o Pfof Ithdigd Figure 3.1: Isonetric drawi ng show ng an
enbodi ment of the invention's feeder channel to a filter separator nachine
wi th horizontal feeding of fluid and with a separation filter installed. 10
Figyre 3.1: Isonmetric drawi ng showi ng an enbodi nent of the invention's
feeder channel to the filter separator machine with vertical feeding of

fluid antyarsepar atigndidi@ratdistny | Stbwikly an embodiment of the
invention's feeder channel to a filter separator machine with

horizontal feeding of fluid and with a separation filter

installed.

10
Figure 3.1: Isometric drawing showing an embodiment of the
invention's feeder channel to the filter separator machine
with vertical feeding of fluid and a separation filter
installed.

15

Figure 4.1: Isometric drawings of elevation view and - view in
the plane showing an embodiment of the inventions feeder
channel to a filter separate machine with horizontal feed of
fluid and example of flow distribution and coverage ratio of a
20 homogeneous fluid on a separation filter relative to the feed
angle of the fluid. The arrow indicates exemplary the main

direction.

Figure 4.2 Isometric drawings in side elevation view and plan

25 view showing an embodiment of the invention's feeder channel
to a filter separator machine with vertical feeding of fluid
and example of flow distribution and coverage ratio of a
homogeneous fluid in a separation filter relative to the feed
angle of fluid. The arrow indicates exemplary the main

30 direction.

Figure 5.1: Isometric drawing in side elevation view and plan

view showing an embodiment of the invention's feeder channel



Figure 4.1: Isonetric drawi ngs of elevation view and - view in the plane
showi ng an enbodi nent of the inventions feeder channel to a filter separate
machi ne wohohorusment al feed of fluid and exanpl e of fl eardNobrivdvatszon and
coverage ratio of a 20 honbgeneous flUid on a separation filter relative to
the feed angle of the fluid. The arrow indi cates exenplary the main
direction. Figure 4.2 Isonetric drawings in side elevation view and plan 25
Vi ew s htoa angf Alnt exrhosh et o 0 fmd diel ienyerdviated Wieddeérorchanmedl temda filter
separator machine with vertical_feeding of fluid and exanple of flow

di st ri B{RY oiF&hdt RRARE B e A FbRBFIIRIGLT I iR st % on

filter ,efr?dl 3&&)’&& > the feede apd GnRfedddid. 1108 &Y OéNééHHr‘é?éi%?l exerml ary
the main 30 direction. WD 2011/ 145945PCT/ NO2011/ 000152 11 to a filter

separ at orl e hi even prow i e dcvé tiedtbrancolie af daifte vielulidal THeedinay of fl ui d
and _.an exanple of flow distribution and .coverage . rati.Q of. a h eneous
f1 uid ojhnil s t_peaﬁ' a?%ed?ﬂraﬁ)f & Nerative olqrhearf(geddlsgtr@%eu%ojfoq I¥e" fTUi d. The
arr ow Ssdmdli it S éyergd gy &5 I, di rection and distribution of the sane

on a separation filter. Fig 5.2: Isonetric plan draw ng show ng an
enbodi nent of the invention's feeder channel to a filter separator nmachine

wi th 10 ford zontal and- Verdd 62l af KeHP E¥wild i £h @%@m@ e Tl ow
di stribution and coverage ratio for a honogeneous fluid In a separation
filter relattiiven to fidmldrethangle wf & hel flan depeddtwr essddfd widH | ow. 15

The | atter, has |little effect on.the flo istribution on the re portion
of Phe 17150 aﬁf%‘i Y- ¥G 4 dfe?es(ﬁfrbqr r%dﬁ]ﬁ’t]bd £HorfBy e g% |%w pattern
in the fowerapsidimit n tdiel [ERReFAdIScAGOITHNG oridiinddieertligg  Thi s
enbodi nent may thus be designed as a "header box" or a "feeder box"

in a seéparation filter relative to the feed angle of the fluid

and increased fluid flow.

15 The latter has little effect on the flow distribution on the
rear portion of the filter because the fluid is formed into a
homogeneous flow pattern in the lower portion of the
[apparatus according to the] invention. This embodiment may
thus be designed as a "header box" or a "feeder box"

20 respectively with horizontal or vertical feeding of fluid to

be guided to the vibrator filter machine.

Figure 5.3: Isometric drawing showing the same as Fig. 5.3,
but through the use of finer filters which allow the liquid to
25 spread further from the feed portion on the separation filter

towards its end portion.

Figure 6.1: Isometric drawing showing an embodiment of the
invention's feeder channel to the filter separator machine

30 with horizontal feed of fluid.



20 respectively with horizontal or vertical feeding of fluid to be guided
to the vibrator filter nmachine. Figure 5.3: Isonetric drawi ng show ng the
same as RAvQ.208/1@3594but t hrough the use of finer filters warcnNo2allmesehe
liquid to 25 spread further fromthe Reed portion on the separation filter
towards its end portion. Figure 6.1: Isonmetric drawi ng show ng an

enbodi nent of the invention's feeder channel to the filter separator

machi neﬁﬁcﬁlwtd‘l horigamdtedid edechviiing |dHdivi ndMar? Ghibicltix@45PCH NGR011/ 000152
12 Figure 6.2; lsonetric drawi ng show ng an enbodi ment of the invention's

f eeder ¥HAHEIOR & £ 9992 rChaEBiat’st N R SRR IR R s OF £ ui d.

5 Fi gur JdSonElidd G Arawng showi ng an enbodi nent of the invention's
f eeder ﬁ%anne to a%d l'ter selparator machi ne with horizontal feed of fluid.

10 Figure 6.4: lsonetric drawi ng show ng an enbodi nent of the invention's
feeger channel to a filter separator machine with horizontal feed of fluid.
Figare 7.1: Isonetric drawi ng show ng an enbodi nent of the 15 invention's

f eeder ghanRele 1. arddideri Sepalwildf JREIME aM tdnerinaal Jreatheof fluid.

Figure 7.2: Isometric draw ngs show ng an enbodi ment of inventions feeder
channel inenrt ¥ terfesgrry alvmnficHiheé Wit ex0 spanadar megdigre Mikhd.

horizontal feed of fluid.

10 Figure 6.4: Isometric drawing showing an embodiment of the
invention's feeder channel to a filter separator machine with

horizontal feed of fluid.

Figure 7.1: Isometric drawing showing an embodiment of the
15 invention's feeder channel to a filter separator machine with

vertical feed of fluid.

Figure 7.2: Isometric drawings showing an embodiment of
inventions feeder channel to a filter separator machine with

20 vertical feed of fluid.

Figure 7.3: Isometric sectional drawing showing an embodiment
of the inventions feeder channel to a filter separator machine
with vertical feed of fluid.

25
Figure 7.4: Isometric drawing showing an embodiment of the
inventions feeder channel to a filter separator machine with

vertical feed of fluid.

30 Figure 8.1: Isometric drawings showing an embodiment of the
invention's feeder channel to a filter separator machine with
vertical feed of fluid. This has an internal guide fin (5),

which the one mentioned above does not have.



Figure 7.3: Isonetric sectional drawi ng show ng an enbodi nent of the

i nventions feeder channel to a filter separator machine with vertical feed
of fluidwbBR0H/gswe 7.4: |sonmetric drawi ng show ng an emrbodoreniooofs2t he

i nventions feeder channel to a filteri3separator machine with vertical feed
of fluid. 30 Figure 8.1: Isonetric drawi ngs show ng an enbodi nent of the

i nvention's feeder channel to a filter separator nmachine with vertical feed
of fluid. This has an internal guide fin (5), which the one nentioned above
does not, have. WD 2011/ 145945PCT/ NO2Q11/ 000152 13 Fjgure 8.2: |sonetric

dr awi ngf <HOE iy an B et G e SHRERT &R PR NAE ddise fin (5),
whi ch thg,one drentiaped above dagsdatihans. Sl S odie hQIBIdHA
drawi ng show ng an enbodi nent of the invention with one of preferably two

i nt er nabaue dbodd nwot{ F)avdei gure 8.4: Isonetric drawi ng show ng an

enbqQdi mrent of the 10 invention with one of preferably two internal guide
fins (5. Table 1 Shows exanples of coverage ratio for fluid and particles

on filtergued o jyve tooidddier auabidy (HRshg and Sswdinfoart sectdmens 24",
17.5", 12.25", and 8.5" (drilling of 15the well). ) .
invention with one of preferably two internal guide fins (5).

Figure 8.4: Isometric drawing showing an embodiment of the

10 invention with one of preferably two internal guide fins (5).

Table 1 Shows examples of coverage ratio for fluid and

particles on filter relative to filter quality (mesh) and

shown for sections 24", 17.5", 12.25", and 8.5" (drilling of
15 the well).

« 100% coverage ratio (DG) incurs continuous loss of fluid on
the top filter.
e 90% DG provides a risk of intermittent loss.

20 « 75% of DG by even front distribﬁtion does not incur any

loss.

Description of preferred embodiment of the invention
The invention relates to a feeder channel (1) which has a
25 purpose of guiding fluid and particle flow to the area of
the filter that provides the best utilization of available
filtration area. The feeder channel (1) is illustrated in Fig.
1-1 and Fig. 8-4, and comprises the following features: A
feeder channel (1) comprising an upper feeder channel potion
30 (2) and a lower feeder channel portion (3) wherein the inside
of the upper channel portion (2) is arranged with a guiding-
and turning plate (4), which are inclined towards each other

relative to the vertical line so that independent of the



100% coverage ratio (DG incurs continuous loss of fluid on the top filter.
90% DG provides a risk of intermttent |oss. 20 75% of DG by even front

di st ri butworrodoess4not i ncur any | oss. Description of preCemnoediiewbzdi nent
of the invention The invention related to a feeder channel (1) which has a
25 purpose of guiding fluid and particle flowto the area of the filter
that provides the best utilization of available filtration area. The feeder
channelofilgntstidd ust rted iquild gudelly ahid ddtg.orB-ahd andyleonmutieses t he

follow ng features: A feeder. channel (1) conprising an upper feeder channel
poti on BEYEY &Y W9 Rt ¥e&feridhantasle ﬁog&%‘n OQ&R@?&% £49% i nsi de of

the uppgiefhaongl AAFAdPN drfdSay angad pud & Hd4ing; and 4 Wi ng pl ate
(4), which are inclined towards each other relative to the vertical line so
t hat i ndepantiant @fiddefinng 301 17 45 IBRET/INAREL 1W1G0E 556 )1 4tordlent at i on of

the liquid s |y, direction and angle, t.he |i.quid the .particles wll
hav@ aq‘ﬁbl?rés E%ﬁ%d@n%ﬁé %9 & vﬂ?&o%eﬁ%d{ldiﬁcc}:elg),n ﬁrf:%glreaﬁrlayl,n but not
necessattdspoittd @inrddwiadrdlof gHaler flided ,S)coward rand hgididey Pt (6)
which 5 turns the liquid to an opposite direction of the main transport

di rect i®h ©te t9ang i [ HiguidloRgaiditthe |HFdHPPAHhPIF S W dsafEq® i qui d]

agai nst ISt | at:eq (7 . Fr t G g, d i.ded out
and dom%&%g I?]hgeé%%}?énnlﬁn%hﬁ lt%egl{‘:]icfgtaer&\% fqitoﬁgﬁ“gpmgrd pt%%t iqjoér%ﬁL of the of the
f eeder of the filter via the lower portion of the of the feeder

10 channel (1) - the distributor skirt (9).

In order to allow entry for carrying out inspection, the
feeder channel (1) may have an inspection hatch (8) as
illustrated. In the embodiment shown in Fig. 6.4 the fluid

15 flow will arrive from the shaker box arranged at the rear
side, which distributes fluid to the various feeder channels,

e.g. in a number of five.

A feeder channel as shown in this figure may have a maximum

20 capacity of about 1750 liters per minute. The liquid will then
run through the gate or valve.shown in the left part of the
drawing, and be guided upwards along the guide and turn plate
(4) and simultaneously outwards to both sides along the
inclined surfaces to the sides of the inlet gate. If the fluid

25 flow is relatively low the fluid will be able to adhere over
the knee at the tip of the guide and turn plate (4) and follow
along down the distributor plate (7) and flow down on the
distributor skirt (9) and spread out and flow down onto the
separation filter right up at its beginning so that the entire

30 transport path [is at] the separation filter, which occurs

towards the right side in this drawing.



10 channel (1) - the distributor skirt (9). In order to allow entry for
carrying out inspection, the feeder channel (1) may have an inspection

hat ch (8)wa=oill4ssisrated. I n the enbodi mrent shown in Fi gcTaototimwofseui d 15
floww Il arrive fromthe shaker box ®rranged at the rear side, which
distributes fluid to the various feeder channels, e.g. in a nunber of five.
A feeder channel as shown in this figure nay have a maxi nrum 20 capacity of
about 1750theét eamse pembod et dmehécﬂmvbmwidnxk&ﬁlUh&lﬁluhmgﬁuhhdjgate or

val ve shown in the |eft_par t he draw be uided u ds al ong
Ve gui BR7GR FBF nl HAE e TH) L Ao R € RS bt BordE b

al ong theyinchiped §4‘ff§19§3ré9e$§@ St des 9le tiged rﬁre& Mt Bonddr the fluid 25
flowis relatively lowthe fluid will be able to adhere over the knee at

t he ti pretesdrr gliy deohhowtakeongl the qdustarlfor IvWetd ohl) ddawt tgrd up
di sty i butor plate. (1)qand: flow dow on the g sidi buf of, skl g and spr ead

out "and W down on e separa righ up a gi nni ng so
t hat t hguedédrisadr t@m@@rth@adisirﬁb@ttc}rt;b@ts@paﬂax|d1mr{|a{1t<ﬁtg e ch
occurs towards the right side in this draw . ng

2011/ 14853CPET REBOTETDDOLSE 5% 1t HP St SRR T T Y HE rivent on, if
the fl Utﬂefé&\{‘é'é?éfw& S0 bih Aty Vo1 | O T10F &30 U GhlP | e S v d De

gui de and -turn ate ease It at th nee and no | onger
necessat@lyhéott@msa¢nhgpaﬁ@ dlstrlbutor plate (7), but end up 5 over at
t he, side of the nmouth guide plate (6) and thereby gui ded back towards the
di st%i but or plate (7), down along the distributor skirt (9) and out onto

t he sepaf aléonodk | 4€rFDH. thes sathe deghe esbpdi tidms corplweiklg: in its

beginning relative to the transport path. ) ,
At low liquid flow, the liquid may pass relatively unimpeded
down towards the lower guide and turn plate (4), which here is
inclined downwards from its upstream side, and the fluid may

15 follow along around the knee on the guide and turn plate (4),

and ends up near or along the distributor plate (7) and run
down on the distributor skirt (9) near the beginning of the
separation filter, of which the main transport direction in

this perspective is towards the left from the distributor

20 skirt (9).

In this embodiment the guide and turn plate (4), in the case
where the fluid flow becomes larger, guides the fluid flow
over to the side of the opposite below [itself] which is the
25 mouth guide plate (6), which will turn the flow opposite
relative to main transport direction of the separation filter
and lead the fluid flow towards the distributor plate (7)
which in turn releases the fluid down along distributor skirt
(9) and one achieves the same result: the fluid utilizes the

30 entire beginning of the separation filter.

A distributor skirt (9) prevents splash and dash of fluid back

towards the end wall on the shale shaker. The feeder channel



10 If we look at Fig. 7.3, the sane conditions are valid: At lowliquid
flow, the liquid nay pass relatively uni npeded down towards the | ower guide
and turn wbava/#dys which here is inclined downwards fr ®oTiNGROLIpBDTSRamM
side, and the fluid may 15 foll ow al ovdg around the knee on the guide and
turn plate (4), and ends up near or along the distributor plate (7) and run
down on the distributor skirt (9) near the beginning of the separation
filter, (Df addatdide tmithd riansporiordilreerid ao ian tiMicrgaavespecti ve i s
towards the Jeft_fromthe distribytor 20skirt (9). In this enbodi nent the
gui de &RPIFTY pit £33 Shal ¢ P fe dthéle t%‘?é‘% WS 98 becones | ar ger,
gui des ddyesfd ik flipwpviglc hid e Sieds Qf1 ddie QpROY I -Jpwdd tsel f] which
is the 25 mouth guide plate (6), which will turn the flow opposite relative
t o nmai renakrspdrite disectd drirgfr tihie waarfan o idame cpefdtéad the fluid

flow towards the digtributor plate (7 ich i;n tyurn releases the fluid
dowr\%! al%%rb ISty buqt%o 1s'.{-it_‘retr (r@ntalndl%dngbé)é’rﬁ elveeaséjst he' gtélr]%l ftéDSl?I t: the
fluid utéduzes ddresBipterdr ref hegimidigaf diaisepat aldmye findgreredA

di stributor skirt (9) prevents splash and dash of fluid back towards the
end wal 1 £ shal e shaker. The feeder channel WD

2011/ 145945PCT/ NO2011/ 000152 16 (1) according to the invention leads to an
increase in capacity for each shal e shaker at the same operating conditions
whi ch includes screen-cloth configuration, or enables the use of finer
filters for the same operating



5 conditions. The latter nentioned above |leads in turn to a reduced
consunption of main screen cloth and hence inproved filtering. WO

2011/ 1459%6RaTi/MNeR6811/ 000152 17 C ainms 1. A feeder channelcT(ND20f10000852
particle-containing fluid flowto an ¥7nlet portion at a first end of a
separation filter, said separation filter extending in a main transport
direction towards an end portion of said separation filter, Characterlzed
by an upper feeder channel portionc{@iméor feeding in said fluid flow, at
| east one | ower_ guide- and turn plate (4) arranged to deflect said_fluid

flowina di fedidsifrorchaiinemin (himspatar diGlecactitodf 184 d eshrdtdon
filter,co ad oMered gdlar; shannel POrdd Ahd D COMRUJSING b MUt gui de plate
(6) arranged to turn said fluid flow mainly in an opposite direction of
sai d nedaid reesportia riecttien eftaalihsdparamaam fidarsporandliaracdriged to
guide said fluid flow towards di.stributor .plate . (7) provided wth a
lover di ¥¥HiButHt esqﬁvrgo V%])mé)&tgngﬁlr% S[erpa?r{sa\}:e%ogblﬁlattgra feeding in portion
near sat thfd rsta end of sai & separatggn filter. 2. The feeder channel (1)
according to claim1, wherein said upper inflow channel portion (2) and
sai d | onet ciifiel feefsoWipsIte bP DL Havitg B HRREIGY dddIY ar ched
cross-sgﬁg%énkﬂgwﬁil e in the horizontal [vertical] plane. 3. The feeder

channel ( according to claim2, wherein said
- at least one lower guide- and turn plate (4) arranged to

deflect said fluid flow in a direction of said main transport
direction of said separation filter,

- a lower feeder channel portion (3) comprising a mouth guide
plate (6) arrangéd to turn said fluid flow mainly in an
opposite direction of said main transport direction of said
separation filter, and arranged to guide said fluid flow
towards

- a distributor plate (7) provided with a lower distributor
skirt (9) extending transversely at a feeding in portion near

said first end of said separation filter.

2. The feeder channel (1) according to claim 1, wherein said
upper inflow channel portion (2) and said lower channel inflow
portion (3) having a shape of a mainly arched cross-section

profile in the horizontal [vertical] plane.

3. The feeder channel (1) according to claim 2, wherein said
upper inflow channel portion (2) and said lower inflow channel
portion (3) having a shape in said vertical plane of a frusto-

conical and or a straight channel.

4. The feeder channel (1) according to claim 1, wherein said

upper inflow channel portion (2) comprises that said guide-



upper inflow channel portion (2) and said |ower inflow channel portion (3)
havi ng a shape in said vertical plane of a frustoconical and or a straight
channel . wo.20flihgsdseeder channel (1) according to clai m PCcTisoeosi/ossai d
upper inflow channel portion (2) conpii ses that said guide- WO

2011/ 145945PCT/ NO2011/ 000152 18 and turn plate (4) is angled and has a
direction between the horizontal and the vertical plane in said direction
of fl ovend Surthefemders )chianreigled) actdrad rg dioadtdion betwrereithesai d

gui de- and turn plate (4) has a plane and or an_ ar.ched concave _and or
convex ktﬁ%]ﬁqrbtal GRS st amiamq £ &8s (ﬂlr:chtlﬁo@l &L %her ei n
sai d upper inflow channel portion (2) and said | ower inflow channel portion
(3) conprise an inwardly extendi ng guide fin (5). 7. The feeder channel
(1) accordi n@“heo fededlan Lhamhielei (1 )a aslvapaliolg sa@ ¢ lecot 4, g&ﬂ@@q@batsgi@G) is
made up of at t _one_.arche d or pI ane pr eeder channel
(1) acc,gbﬁL %g atrbda L}aﬁr}np?la%e&e? assalad éﬁd)er p?lnataérc}‘(ae) FEE'S said
fluid fdrawdn cohweppesideidi rection of sai d novenent of said f| | ter
separator machine, i.e. opposite a direction of a transport path of

particl es on said nmud shaker. 9. The feeder channel (1) accordi ng to claim

1, whergi @Q%q_, 1St 1 b o5 ec(l adly | east
one arc ed an(fdor plane proeq1 15 1aJO Thenge% annew%) accor ing to

cl ai m Qpmeheriginl gaichannel portlon (2) and sald 1ower inflow channel

portion (3) comprise an inwardly extending guide fin (5).

7. The feeder channel (1) according to claim 1, wherein a
shape of said mouth guide plate (6) is made up of at least one

arched and or plane profile.

8. The feeder channel (1) according to claim 7, wherein said mouth
guide plate (6) directs said fluid flow in an opposite direction of
salid movement of said filter separator machine, i.e. opposite a

direction of a tramsport path of particles on said mud shaker.

9. The feeder channel (1) according to claim 1, wherein said
shape of said distributor plate (7) is made up of at least one

arched and or plane profile.

10. The feeder channel (1) according to claim 9, wherein said
distributor plate (7) is built from a material of steel,

carbide, ceramic, or a composite of these.

11. The feeder channel (1) according to claim 1, wherein said
distributor skirt (9) is arranged for preventing splashing
against said rear portion of said filter separator machine and

additionally to compensate for a temporary and increased



distributor plate (7) is built froma material of steel, carbide, ceramc,
or a conposite of these. 11. The feeder channel (1) according to claim1,
wher ei n swoadodigsgssbut or skirt (9) is arranged for preveoriNoposiploashi ng
agai nst said rear portion of said filWer separator nmachi ne and additionally
to conpensate for a tenporary and increased WO

2011/ 145945PCT/ NO2011/ 000152 19 novenent of said filter separator machine
duri ng wéeethentp) dhksidpfilter separator machine during start-up and

stop.



