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priority to U.S. Provisional Patent Application Seria
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inhibition of the formation of deposits inhibiting the
flow of fluid in conduits and the |like and, nore
speciORQSS REFERENGR TRJEE-ATHP 4BVLESTIONS i nhi biti ng
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Art. The probl em of unwanted solid deposition in oil_ .

wel | SerigjadNowei0/697,78% r filad Septeatheic t7> ot 08 q s rempletes fepchipgs and
hydr r | 4o B hESRYa8An&hal | enge to

t he g%??%?%ﬁ#&?ﬁ%ﬁ%??@mggﬁge theq%?rgtnmells wer e

drilled nore than one hundred years ago. Although

scal e deposition is a major problemthat interferes

Wi th STRGTRAACHC RECARYING eItk OREY  ISPONSORYD { RESPARYH OR
probl"ém Pararfin or wax deposition has al so been

r ecoEVAIOREENTmaj or problem fromthe inception of

the oil.,] Str. Il over the world, as has asphal tene
f(Hré§¢%kggﬁﬁgh%%%hrrence of these unwanted deposits

i n hydrocarbon producing conduits and rel ated

equi pnent canresult in nunerous problens, including

redu j evere and often costly start

up p%%%ﬁ@#@ﬁ#%$¢ggﬁggﬁ%gpeline shut down. O her

probl&ﬂﬁ it h unwanted deposits can include congealing
écar%ﬁ%@ 1

hydr PP eT f ace probl ens, depositions in tank
bottons, high line pressures, plugged flow |lines,

unde j rOMRG; ing of injection wells
and 1 RIROINEDE HEReVERHOH

[0005] Field of the Invention. The invention relates to the inhibition of the formation

of deposits inhibiting the flow of fluid in conduits and the like and, more specifically,
to methods and devices for inhibiting the formation of unwanted deposits in downhole

production equipment.

[0006] Description Of Related Art. The problem of unwanted solid deposition in oil

wells, gas wells, surface production equipment, and in hydrocarbon flow lines has
presented a challenge to the petroleum industry since the first wells were drilled more
than one hundred years ago. Although scale deposition is a major problem that
interferes with the production of oil and gas, it is not the only problem. Paraffin or
wax deposition has also been recognized as a major problem from the inception of the
oil industry all over the world, as has asphaltene formation. The occurrence of these

unwanted deposits in hydrocarbon producing conduits and related equipment can



[0007] Scal e deposit and accunulation is a significant

problemto oil and gas producer wells. The rate at
wokioel2eenl e accunmul ates is dependent upon a VBCT/E83008631857

factors, including the quantity of m nerals

tr ansgeid Somiderbileplobidhnd,; inbh8ink GERRER PR ‘axﬁlt 5RBR and often

in the well bore, %nd pressure variations 1n the

t ubi regstli ertudp goblemns dellayvisg mepsling ishig flowm t Oiengroblems with

i nterj hapet er chan I tals. i.n

to priaentl 2Egty AR ARRd DGAEE BBk, iRkl problems

i nt erdepositafns tifh @anfr divms,i logh toendwesdurest plaggpdofidvih linesd, @nder deposit

can accel.erate.. Thifs .éoheno nog Fas been descri bed as

crystATTTiR: PYESRERT BHEBrY VGO0 Sl S A ¢ 1 eat rent

nmet hods for the renoval of unwanted deposits such as

scal e, paraffin, asphaltenes and hydrates, include

acid nts or. the use of. a.variety of other .
chemilSf SEEC Engue o e huliied ¥ GopBetted Gpbleh to il mnd gos
t ype ppdduchemslbalhé raaatelith seelehuecimdhtec isetbpwideht wpah W variety of
dependi ng upon. the type of. condensate or .deposi.t.

Cronitecty, melidine dle pRGE o ERERl EEO5RE R Dyidsthe temperature
( sucKadgiorEFPMR)wellkd/ BROSiedtiROGAERMY YA the taihg $ncluding variations
(PPCA), . organophosphoni ¢ aci ds (such as )

di et AyeliRgt FPBInfubens) eI nEERSIP RS rPRcea sl caiigls begin to
?ei\(/gg%cmlﬂa%%ﬂ IR BuitiShnti 3571 BY RS PBPSP hﬁ?ﬁgﬁ%’%ﬁbﬂj conduit, the

H , and polymers such as pol yacryl ate
pol y\erawth raje pasaseclerate Frysphenemerfos das eagn dedcyibest as| castadline growth
phos ggt hyl at ed pol yam nes (PMPA), and the
ACU t'm) pol yner products, such as ACUVER(tm 2100,
a carboxylate / sulfonate copol yner commercially
avai |l abl e from Rohm and Haas Conpany (Phil adel phi a,

PA : ik b
it AT R GRHE Eehty SR for e BEESANE W GadbE Wl such s
on pscade)qtaraffin,t asphalgnésndrdr yolraes, Gichele chietreatmbnts @ dbedse of a

treat nent s . nclude th se of bacteri nzy.ne an

ot ARG f iR, Pl SRCHPlad, FREHE Dacdinte wpe of
sq U(ﬁehﬁnibz_ﬂealbﬁimﬂt ﬁlefh]?(fi sdlyesddatillvasi (Ldpeicﬁlag 1|i|f3ﬁﬁlt]§a’iﬂybd & of condensate
such cheni ca are. e ctiv owar ds an imted to

onl y O& BT Chepsals: st PG le e en SO BESH o s DETPMP),
advapbpgsphiebRBoalic t badd NEIPCHA) AT SrobiSdphbiplodX PRBIGE VEsuch  as
envi roﬂ}nygé}jt al ly hazar ou% |&R§many cas,gs, and are o
of t eMiSHERRCYaRYIeS ePRIAMGEYIPHRSPIGy il Bid) e Pgrapisihylegpdiamine
spec 'té‘tl‘aﬁleﬂ%}qéﬁg %h&F)h&ﬁ‘c &ﬁ%ﬁﬁﬂ\f’ng) t%ﬁ%lyﬁeys‘»‘éﬂ%ﬁ Ad ﬁdiyacryéege (PAA),

deposi ts. em cal treatnent ten réquires dedi cat _
equi pakminyt yinhapste (R, wHenatidaelveenyiptes gohosphomethylated polyamines

(PMPA), and the ACUMER™ polymer products, such as ACUMER™ 2100, a
carboxylate / sulfonate copolymer commercially available from Rohm and Haas
Company (Philadelphia, PA) are often used to inhibit or prevent the growth of

unwanted hydrocarbon deposits, such as scale crystals, on production tubing interiors.
Other chemical-related treatments include the use of bacteria, enzymes, and
continuous or batch down hole chemical injection and squeeze treatments of crystal
modifiers. Typically, such chemicals are effective towards and limited to only

specific types of deposits.



t he deepest sections of the well bore. Traditionally,
scal e prevention chemcals are injected down the

wa@ewaloeodf the productjon tubing and enter theBCT/US2005/031857

production tubing through sliding sleeves or other

valves. In recent years, small stainless steel |ines

have been installed into the interior of the

pr od n 0 e oi

wel | L@b@)ﬁ rbe%]gipe]' qgel?egdé’%‘#? eg hgekﬁ.l]c%aﬁéégtaﬂreeng ﬁﬂet dgﬂalf;ﬁ %xpenswe
thr oug:lvnommenmmmazdrdm uumd&y cqscseamime oﬁmﬂmms x(eld' sengitive, working

the fluids ucedfr wel |l o t he .
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vel |, Climtical @gatinegisofeaméduireodislicand ictptipmedg tofintiddece the chemicals to
I nj ec nstrln pertlon hi

i b g e oo fie WAL R TraRpBh SetcoRpon chgicals ar
becaugRc¢ d6we thelarinlifs € MeGrodiictibN RibRig QaH GhieP Fhet pibdlféﬁon tubing
i s bl ocked, dgxtg eventing thrqugh tubing, such as

| i ne tBroughyfliding sleskesRy Other zé%we%tfeceﬂ@f?a@a%a la%taénless ‘stecl lines have

t y pl %'eﬁ YsRARtd mCRY B3Rk 61 b f@dﬁ&h%n @&Ui’ﬂ%ieﬁfd'r@ﬁ]tcf théliébpest point in
[O Sone deposits are so ard t hat emcals are

not et ¢ avstlibpes; Seale mqwerﬁ@nmh%xcélalarem@mméghm@g theesmall line under
I
re rm\(;;gés’s%lje gﬁ(].l gl%leﬁgv {ﬁg?g%ﬁgﬁjgdﬁc%mgﬁ the ¥ o s?%%lows the fluid to be

ave een s put to use e pa
severtglated ek;anl@ goras gredadtioarof dhe well, thot cdqemsccamtmmh mmltonng of

ﬁ‘/g g hgﬁe fg{ e¥eNt ﬁgﬁdto r1]ntt 11'ﬁ l@f E)g}/\@};{l%a%%n dﬁ%ﬁ?lltlén oﬁ{r il St'he well is

Femov e use o
m | | stusiat compbcratdddmbamst accgssi to theorenteeaf the bmdderpmstubmg is blocked,
Ioosefro nterior fthe.rodut'o.t [ )
w1 Provening Pmef hegtneR on b AL S 0T BRint Heent ghemicals are

t he It%l&dlly%t@fzoxte%wmﬂ@p&mdctﬁﬁﬁhﬁcause wor se scal e
accunmul ation rates in the future as a result. In

wor st - case scenari os, the production tubing nust be
extracted and replaced. O her physical nethods which

have [been Sdes depdarslaeR6 Ihadethdt @hertiodle kreGiot effiéctivé QBqulrmg physical -
steamlnj ectiqn, cutting g}é W re-lining, and t he

el Lot it SioliingoRerpital Tespyal Biysical methods have

sol enRbkl sudiBdl O 10 8%0r Bk 6t kORPY 06Jades d5QANRWEMmative to chemical
whil e el ectromagnets can produce nmagnetic fields of

gr eatmgthads gaqd toypreveniqnd confgnl yawanded depesit farmaptiphh eghanical removal
envi rQpae, tﬁesusgfotf%ﬁu@ QhillP hALSth&abols ﬁ?gﬂcﬁ&lt%}r{ﬁ& Sits loose

need an el ectrical power supply, cooling, and require
per i diding thegnigiie ﬁghf oodugtionrubieg wells QOcgastonally, such processes cause

eI ectdrg1 {E)eélé ey S, ﬁlg%ﬁﬁnc%ﬂ 1][% s s@% agc?&uga?ion rates in

requ re an electrica requi
I i t t Ithe futureas anesult. émamsEcasSemaarajs the pm&mmnmm ﬂnesﬂ ibe extracted

down B &G Ea PR R 2Bl SHE PRy Ben AESEed ippg ot wate
i ncl witeulktidn, stBah injdddion,IuRidd oBWHe-hingand the use of magnetic devices on
electromagnets, such as solenoids and yoke-based electromagnets. However, while
electromagnets can produce magnetic fields of great intensity, their choice for use in
downhole environments is often not practical, as electromagnets need an electrical

power supply, cooling, and require periodic servicing.



i ssued to Mbody on January 11, 1966 and di scl oses the

use of magnets to provide a magnetic field having two
w@eloan2ezenes a short distance from each ot her.Pdes2005/031857

field may be provided by one or nore high strength

per manent magnets | cated Q ide the flo

e R s e S R
i N aehifLqd 1eRRRA 8 ts@pw ancpaécfmrefhtﬁid @nno Thiintenance. Several
magnetically treated liq floww th a nni

t ur bafteamtsehavigdoeen é‘@adlettOfl}Sereg))} P ERenet fgEesspto reduce gownhole
i nfl DEE. E%%ﬂe@&f%@é?a%f\met d%ﬂeﬂlpfshﬁclﬁdeqwsppe&smew\mﬁ 878 which
0

from times the | en of the nmagnetic field
to awssied to dlvodnph daralaadf Hsil 41@,411%9}03@% ke @pﬁa?‘fgx@agnets to provide a

effe %l'égr%&é @gl]d%' Q@ﬁe% aGRort BQHE Frdn EacARERE NG field may

fiel r contrlbutlon to the art was nmade
by Dedpreyidedclhy taie or nmord high stRagibpermasent4nagnets tpgated outside the flow

wherein a nma devi
cal cRSHEE™HY %Ii“g%ac&élgwﬁg gtglpggéé g&&scr l|a&tbed t%sgéegll g %lrecuon
devi f@mhDio i¥Bghesfifloal. Tie mag&twaiky tfeatqdl ligsid towyi frotwi Wwith a minimum

he d f I
Loﬁ @f{e R oPlH.iﬁ‘Faq ﬁ (ﬁorllnl- erg%\}fr&ls% i 3?11108?%{,: %%{Aﬁcee within the

houshpg plshfbwal ol € 1ATsd @fesatié leppthfodithd ﬂnEgtfehmﬁeldfto avoid t00
l'i quid therethrou h. A su ort trug reis | catﬁgh tic
i nsi WeidHdEsIRIteR A ?thné? soted t%lr?ﬂl Vi Vaﬁsﬁget ough the magne

| ongjLydi nal |y spaced-apart nmagnets. The magnets are

held 1n position by a plurality of transverse hol di ng

el ements which are positioned so that the magnets are

angul arly disposed in a helical arrangenment. The

Mg N Rj03 2 PA fotBlrlcBstibitidnrefeeidvdsindde &y I Delitkyd ef d/0M TNG. Patent No.
t hrough the device. [0013] As a further exaqpl : U‘%l'd

Pat eAf2AB34, Syherdn Aspagustinilsyi| fpr thenfoapay 4 foliorags Tuids was
devi ﬁgclggeﬂt %Leag&jﬁéreﬂﬂs & ldgﬂ%foﬁglagfélhkeﬁw tfé@t'h% 11qu1c%¢slto inhibit the

provi st one passage through which d
to béeﬁomaf sedleﬁrh pimbm&ﬁym%ypmtﬁn%dﬁé?@ ang ﬁt@d@@ The dovice has

| ongi t a? g L AR hRReCRh Gn ) trle!? 518 AL %fslngfld iR through. A

nagn%? S0 as rov e a magnetic
per peml)bﬁ Lstradftutteas idoeted Imsvdepthet hotsingein hetnmea plhr@hWa‘gﬁwletlglﬁldmally

SRl S1a gLt LU W S iy o o

hree 1*ongl

ext epgidng efieaisSviadh drepeichedbd tﬂlaﬁthomﬁgnﬁtswr@mhigeshsposed ina
bet ween them The nmagnets are .forned of .a Qpree

magnéelicel sranasment. Theraasels apsAlieety Bymeef iy &18‘%?_\/ OWdng through
nenbg{(ggwgobalt-lron alloy, with rounded coners so as
to reéhce | oss of a magnetic field. Each nagnet is
nmounted at |east partially within an outer surface of
the core wth the flux-carrying
[0013] As a further example, U.S. Patent No. 5,178,757 to Mag-Well, Inc. describes a

device that includes an elongated hollow core providing at least one passage through
which the fluid to be treated flows. An array of magnets extends longitudinally along
the core with the poles of the magnets arranged so as to provide a magnetic field
perpendicular to the flow path to enhance the magnetic conditioning effect of the tool.
An alternative embodiment of the device has three longitudinally extending arrays of

magnets with two fluid passages between them. The magnets are formed of a rare



menber contacting, covering, and extendi ng between the
outer major faces of the nmagnets. [0014] U S. Patent

WONR006H2028P, 491 i ssued to Harns, et al on COct obReT/LS2005/031857
1991 describes the use of coupling devices that

contain magnets to control. t cc | ation of .
P TR AR B S Ao RO i <RirE BF gty of epbelt-ron
t r angmlySwite Fodah@MedrhdiESo asTh @eduosiRbd O Gleytiete Sicldr Eacitiegnet is
of a nonhmagnetic material surrounded Eﬁgﬁ na%pgt aﬁd .
shi emeunigd sidlgase prsialip v ERIR 4P OUtEh é”fg"é?@io Sore Wil dhe flg-carrying
] Ol nraélﬁﬁ ! &B{Sdcﬁ?]%g, Qbberik And%exRinBRigt REReh Ghe WikeE hafod files of the
t he downhole oI l7 string casing. The magnetic coupling
deviwegnetsr e pl aced at every 1,000 to 1,500 feet.

[0015] U.S. Patent No. 5,453,188 issued to Florescu,

et al. on Septenber 26, 1995 suggests an apparatus and

met hod for preventing and mnimzing the formtion of
deponi4] BS. Pateat Non 5,053 RbIiesep 1 aPledlprpry Rgtober 1, 1991

| nsi gle . Qles A0 Hu ii_tig RUkbdBatlcbRSinIUE Q0 td DBRrSIUAS ABmulation
of frowtransm ssi o I hes. SUQCGSSI ve _magnet. palrs

ar e @imviftiednd depvaigniatd dovdihglewiladtingyoroik transpisgiogfilow lines. The
pi pel i ne. Each successiyve ' t S b Sl t d
Py ctiiiae Facte At SRASHYT abidenptc ARENA Rubidefbf tlagnet an
pai r shedld e grehdictmatadihi Ehealeaivesatv antdagegosieytiqns of o glthg pipe

trajectory of charge rticles. that ul . .

{1 ouogor whigh FrgolerioBiield 5L int Rind 28 5Bl iuk Buning ovice
t o CakpaiéEit cosy PDoeebEs0023st. 1997 descri bes an

apparatus and nethod including first and second

housi ng hal ves which are wel ded together to attach the
apparatus to a pup joint installed in an oil casing.

The [wusj UG, Pachtdess,453¢8Biisded waFlofseu, ieonl. andeptember 26, 1995
and second frustoconical gﬁrtions at o posLte.a&kalmnmﬁmlof
endsSHgseTe#t apertu 4 astho Bt pgeveD RizEthe, for

secupefsitoriRfin aiieldae bid @aleadadhd iRsiisoRidwangle bildirglline and
edges which abut with the outer surface of the.pgpe. ) .
Ser i ew thsf sugfara pf low dmpEpissiqn jings. Q?F&ests}vﬁ Hpagnet pairs are provided in

par aHaglke‘giQ | Red ShAP el RINGSSina T cE ARYWsHD Bsir BEMUWERE is rotated
the InSide portion of the cylindrical portion and the
out ethreughf mpertioflat mrgle rehsive ip tthe adiacesb pais ofmagress ft¢ aghieve an
and nets bei e ' . ' i
nous g aryed MAEYTRIGRY SF Sk pRGCLER! BRI e fowing
freefledges after being clanped together by a cl anping
band with sufficient force to secure the apparatus to
the pipe generally by factional forces and being free
of the attachment to the pipe, and are

[0016] U.S. Patent No. 5,700,376 issued to Carpenter on December 23, 1997

describes an apparatus and method including first and second housing halves which
are welded together to attach the apparatus to a pup joint installed in an oil casing.
The housing includes a cylindrical portion and first and second frustoconical portions
at opposite axial ends thereof. Axially extending L-shaped spacers are secured to the
inside portion and include longitudinal edges which abut with the outer surface of the
pipe. Series of axially spaced, first and right parallelepiped shaped magnets are
sandwiched between the inside portion of the cylindrical portion and the outer surface

of the pipe, with the poles of the first and magnets being reversed relative to the pipe.



secured al ong the casing pipe at approxi mately

1,000-foot intervals. [0017] A Federal Technol ogy
woL@s2podduced for the U.S. Dept. of Energy DbRCT/US2005/031857

Battel | e Col unbus Operations in January 1998 di scl oses

g2eaﬁ;e@gg%hggg%&g@ﬁ%g@@ﬁgﬁ%@ggal, G bt clamped

di scl,056s dy phast va'iﬂ?ﬁﬁﬁdléﬁt Q’ox@@lﬁﬂ éelbettikeapparatus to the pipe
t echnol ogy to p rol eum pi gel [ %o pr event mx‘:}‘? d
bui | genenp] y)\y\fapﬁl@ﬂly cages @ndh Bping {15 oE &he ARSRST 4o HHSPip gnd are

and &Eﬁ@@gﬂ e%s Oé‘[ﬁpéja?t% RbxiREREL §00-fdof ihkdlalsng
a

scal €, para spha tenes during petrol eum

producti on, |ncI ud| ng those by Farshad, F.F. et al

[ SPE paper No. 77850, 2002; and, SPE paper No. 76767,

2002 T logy RllerBhr ddc&? ForRRPE K. Dept. &y by Battelle

2001%001?0%55%% "Fi?"?é’r% erg%/g created i ng/ed devi ces

and @Geltimbus (f)mrathmhl bi tlamglrsde}% ISEISPI“PSdlS]BP e g ghnmagnstic or

hydr rbon thrr VR dibEis 11 It also
E‘%ﬁ“l %rfﬁw%c{:}% ngI Sﬁﬂé IS an oijé’ct BS ovﬁmg

pr esaacﬂmemw]mmtmannfabwlqosr Tawee dgpliedrthg teshiadogipivapeiiolpgmapipelines to

syste as an a
t he grg%@?ﬂpggw d-0m; fg yariet ?fcoé]?e%g dlg?%g%mg%e Ll%E SNERbiRABisms of
pr odthetiseroft mbgieeg inhatating dcyte, p&ﬁdjnamdsaaphﬂt@n@ during petroleum

hydrocar bon c c d I

bl Pigassnrige i Hies BREH T LT 15T BRARE' F1850, 2002 and
i nst gbik pshePNol TEF6PI206L], Al Tsg L., pi AEISPE@apes Noeb3149, 2001].
assenbl e or, can be easily incorporated into

pre- eX|st|ng downhol e tublng and, renoves and

prev Q bd advaledBhd R3iHHs for inhibiting deposit
accumﬁgtg%p%fﬁtgﬂa‘%éré %?rr%t%on) Wi thout  t he rlleledg b

f or bmikiup o dcrvgaho[eaﬁiﬂ@}:arEaCMOdmgm@HW@mastsenbl y in
accordance with the present invention includes a

one-pi ece cylindrical nmagnet, a magn retent| on

device, and a col | arSUTYWgA%‘fIq nﬂﬁ%& Rt fits

around the magnet retention device, V\,hl ch has a fl ange
uponriMib Eﬂcéo?dﬁnﬁ?gﬁ ¢ aslobjeet ot tBObleddnt eNEGAGHS toaplfOVdeta magnetic
end retention device and ret %I ns h
magneppacust led nagiees #eteHt porfndasspaaied TRENeY) ﬁOErPfeVemmg the
R ey éﬁgjaﬁgc? E(Shdﬁél@géﬂs Nk pT&ﬁlcﬁ@rg Hl%ingrtﬁﬁteﬁlly Qitegrates

devi CET'S provi on a second end t

engagéthadjydeceatbomp pzp:reyunm@mdmt habrag|aj doyrnpgle ﬁnﬁgm%qm@_g can be easily

subasse | es can b bled,
i nt e PSS egl,pcapgae SAsl msre%z\xcll ee? %S%SIL ?cﬁgletap ﬁne&g}gegjh!f* %eoeﬂlg assemble

Q hebr,fRathereaslyaincbrpawiad ing pe-axisting downhade tubing; mld, [retheves and
apparp?egtent]; ruqu)artthcF sgho(i lle%égp gon%gts & Blp gc!c%hlah'&r? (e.g., scale formation)

without the need for monitoring.

[0020] Each magnetic assembly in accordance with the present invention includes a
one-piece cylindrical magnet, a magnet retention device, and a collar. The cylindrical
magnet fits around the magnet retention device, which has a flange upon which the
magnet sits. A collar engages a first end of the magnet retention device and retains the

magnet on the magnet retention device. The collar further engages adjacent pipeline.



acconpanyi ng drawi ng and the appended cl ai ns. BRI EF
DESCRI PTI ON OF SEVERAL VI EWs OF THE DRAW NGS [ 0021]

wab@ehzi2bdwi ng figures formpart of the presenpCT/US2005/031857

specification and are included to further denonstrate

certaj,n aspects resent, invention. The

e ntHtoragtey R (PEe i BET e ST O eRB: & Aseong g e anesee
or Nydpceit giftdisg A iphualR of hagautbisubdskeaiblies téh bdincluded along the
detalled descri ption of sgemflg enbodl (5399%(5 %

her oiHpelipe @f Intevils gy PoAbaR svepe U i phapk 509 deto ther Features and
B Neid fnt#2§ S irlvBntRMC QI 88 GBpatéd: Ty i @hA BB ingOlestiifion, the
present invention. FIG_ 2 illustrates a cross

sect |%P@PPWM@W%%P&@%PPF@F%%WH devi ce in

accordance with the present invention. FIG 3

illustrates _a_cross

accor dancORIEE RERRISREOLA SevbRat: Ve PEHIE DkAwmos
illustrates a cross sectional view of the nagnetic
assenohy] dhe Fllowidg fig@keRralpan@f kﬂert&esénlﬁspecﬁﬁ@noﬁ and are included
illustrates a hal f-section vie of a assenp

accortadieisr JFaapsiae STRIRISPETS ¢ IEF%G%WF ef}“ﬁ%}e ﬁi‘? Byyention may be
FIG b dnbl&%t’b@c! ?re@éietﬁ:@ k613 nkOSIh &8 G Rl corib@btif with the
t he assenbly taken along line B-B. FIG 7A

il usctefad@‘ééesanmwpfof spesific A OFiBRRis progentspdierein. col | ar

st op asserrblé in closed form in accordance with an
aspedilGof ifusbatey &pepective BAYioba magpetic asembly fsicegrdange gvith one

hal f - %&Ebﬂﬂe%e?e‘ﬂtﬁ(/eﬁtﬁﬁ collar stop of FIG 7A in

open rm Fl 8 1llustrates an el evational view

par LI iRREREOR Rlss SO RALoPs Alp: kthiidh/delc in accordance
|nclu Ing a plurality of subassenbliés in accordance

Wi t h with the prsedat ifvention. present invention.[0022] Wile

the inventions disclosed herein are susceptible to

var i dii§. poldustratenit iconss sestionad viest eiaa magnet oy agsordewdeywigh the present
few SJB\%%EBAC enbodi nents are shown by way of exanple

in the draw ngs and are described in det a|I bel ow. The

Fi 1 gungs, gggusggégéno g gglgawfmgfngégp %g@%fo'f%IG 1, taken

scopeﬂcﬂfg linhd—+Avent i ve concepts or the appended cl ai s
in any manner. Rather, the
FIG. 5 illustrates a half-section view of a assembly in accordance with an aspect of

the present invention.

FIG. 6 illustrates an enlarged cross-sectional view of the assembly of FIG. 5, taken
along line B—B.

FIG. 7A illustrates a half-section view of a Type-F collar stop assembly in closed
form, in accordance with an aspect of the present invention.

FIG. 7B illustrates a half-section view of the collar stop of FIG. 7A in open form.

FIG. 8 illustrates an elevational view partly in section of a downhole production string
including a plurality of subassemblies in accordance with an aspect of the present

invention.



figures and detailed witten descriptions are provided

toillustrate the inventive concepts to a person of
wo@e@snzn2y3 skill in the art, and to enabl e suchP@EUSINS031857

to make and use one or nore of the inventive concepts

DETAI LED DESCRI PTI ON OF E 1 NVENTI ON

ot oL00PPL e e B0 LRIt 0 e GOrER s i o g s Frodifiations

| nved gRmdlivclaag @nl%}erfewrg RAR &ﬂﬁ&ﬁﬂ&&@r&@b@ﬂ/byh&w of example
all features of an actual _I npl enen atjon a%]F gescrl

or siowe drawitgssandpei deseribsA Lpoiietiu delowy o FUIPS detalled

I t i ges%ﬁ%ﬁ LPAfksd BRbifl rblﬂﬂaﬁu&ﬁﬁéecfr@ R6ERAten@Id RNidE breadth or
I ncor porating the present invention,

nunesqops of fhol isveativeatdnoenis predp BPrendect¢laimsris apyiganpss. Rather, the

made.t o _ach e

e RS U SR TLAOS BTk ast ) Mo e i

gov ebcmasepftt tor @pasadofandinay tskill io diwsart, ainh e enaplei suph p%ﬁ?cyﬂs to make

by i enent ati on gomt B Lo Lime. Wiile a

devefSHEF ot ppole PEGIRINESOLSRS ex and time

consum ng, such efforts woul d be, neverthel ess, a

routine undert ? T%qu}dnqﬂlmvgmk(bw n the

art having the ene t 0 di scl osure. [0024] In
general terns, App Ilcants have concei ved of and
deve[9paHOUR i Dt P iveiratise leobedimmpis iRAOTROTBE paq myFiop disclosed
magn ¢ NQh 41 3 Phiditati
O L e
i nedenenbstdh&rshé\f/mm thqupimah@n footlprsekeoﬁclm/ Brls u@i@d@@d that in
unwant e osit puil d a

S0l e ERGRIL P U, P Mo DBl icnin
fr 0mlﬁxheroﬁbiiﬁdibrmmg:ﬁeﬁ-spbcﬁmldeclmons inest Bo utatie tweeghieté the developer’s
pol e. The devi ces and ]

equi gﬁ%ﬁtsuﬁ@ S Cpmp lalaﬁﬁn @'sg: re?I gedr gflaﬁlnesse%%t%fﬁgm{en%ment related

nmodi f¥q s bordGait@)Wwhich &agoby Bﬁiﬁ&hent{itﬁﬁ%dm ltimeotoetime. While a
enbodi nent of the present invention, for

g ndeveloper'y cfipEnmiaH; DF COTBIEX ARE TP Ehsug Bz puld be,
or of,DermEel B etuﬁdérﬂtﬁin ithr 1 b0sraRbIyOIKilRBOHe rart havmg the
deposition of solid phase deposits within the conduit

i s dbswefit pediis dikleapspar at us may conprise an el ongat ed

tubul ar menber configured to be interconnected wth

the conduit in an axial manner, having at a first end

an inlet nmeans for receiving the fl owi ng_ fluids and
seconP2éhth benetpil taranAPRliparip b equceived of g df‘éfﬁ]dp%fl‘?:"lﬁces and
o ! | itél tcAcylindrical
n%ﬁ’?cﬁg@hag Wi e%ﬁtﬂ:ﬂt anénettsh gl(l)(%lt é&vﬁr;dg glgf 1112 r:: | ’F] oyl 1|norca rare
s ur f aath magilemrdlsputedradﬁm thedydracarbin flcyy linggyrasiter flow equipment to

rete r11)trelvg A ang/or feuce unwanted deposit buildup. In general, the magnetic assembly is

oriented such that hydrocarbon flow is from the North magnetic pole to the South
magnetic pole. The devices and methods include original equipment for use

downhole and retrofit equipment to modify existing downhole equipment.

[0025] In one embodiment of the present invention, an apparatus for magnetically
treating fluids flowing through a conduit or other equipment to inhibit the formation
and/or deposition of solid phase deposits within the conduit is described. The



having a first end and a second end, conprising a
flange having a top surface di sposed between the first

wanweszreend end and encircling the el ongated tROIIUS2005/031857

menber; and a collar threadably di sposed at the second

end, mhereln t he nagne res on t 0 ce.of

t he Fmpg]:?é\g mag COPWHFG 3 e ‘E%@teﬂ&rﬁ’ﬁﬁgf mem %rrciogﬁ@gﬁ{ tlo %e interconnected
MaNNgkih SMCEnlialn dagiaNekinder,0at@g af a filke edtbg@ialet mdans for receiving
oriented toward the distal end of the apparat

[ 0028% flowige itwidshand armpesa raft lopsivdmally caaestie e first end which
| nve thg Baldl Nhabedl macias B XartE Béle, a South
aque %gﬂgfm?ﬁgéﬁ#%%@%M%m%ga%h% e hy d?%%ﬁr ong Bele, a Sou

prodpelei @n intterir rﬂ}jlrﬁd@ prrde gt Etex n@facer ﬁﬁ@b‘%’% megpfetention device

depogj L1 %O%ﬁ%{ o4 SQ&?@&@@ avﬂahg_p vﬁsxggatta)ﬁghﬁge disposed

is descr eréin the app ratds co
el ongatvech thalfindtand sentbendcodfhgurtiag thesldngated tubular member; and a

i nter ecte th th condui,t
v il bl isefse A5 A AR cnl BB B AaRORSK wpon th top
f 1 owkigict lofilesflaned. aypreldn dheemdgﬂeo igoiemekidnialal manner such that the

f d whj A
For  Neih pplB s s s s 1 R e agh e RaotRD o

North pole, a South pole, an interior surface and an
outer surface, a tubul ar nagnet retention device

havi n irst end and a s nd e

{1 anbR AL H e GpORPRCE B OpoubAm Rl R PRATPE fu e
an ?Tb ﬁ?&@&gb&l%dl%lq@eoﬁ@ ﬁmag{gaﬂgjg atd’cbﬂ/nﬁcble mg(abeaﬂbc}]ntﬂabdlﬁﬁon tubing to
menber, and a col |'ar threada 0S e e

end. prevertshe, fosmatian adsy derastio figh 0? il e ﬁ%&? ‘@E?@e tubing is
upon gt RELEORheHET BE SpRtatis @nfphiSRGR. elohigRle€ albular nieﬁlber configured
accordance wth this aspect of the inventjon,

cyl i talbd mmrcmgmtw%the eonspit dnjan gxial mﬁaﬁﬁelﬂa‘%@ﬁ ?%Fﬂd an inlet
the g% %}p 9%0%1\7&'{5 %o gr}ﬁﬁds' and @ ée@&fdeéilldtl&’{g@tﬁ@m&lﬁﬁopposne the

di st appar a I's capabl
| ongifirs @ch a&uchmr@rmﬂanavludﬁgmah% fmhmﬂ%mig ﬂ@fd tl lgglindrical magnet,

(002 e SCHITER. b SSuh ok BRF S Ml (G wbuiar

the appastatwstiandevicertaiimg achmpeidsendaa cgdonddnd,camplisiog a flange

nut | ongi tudlnall the. .
secoR@vids g, ©p S‘f“Ft S@?Tefeiﬂ”c?&eggl lgrﬁp an an% S glgdg%ldd&%mhng the
cyl i Ri¥nb&ad nbeRt mewbexrzmara dolier thicaddbly fisposed btk ssmad end. It is

forms an jnterface between the North.mag et |
e BEGPY PEFEHE G ToRPLESS BPoR B PTG o MRdIeERe Topical

S eCoRgla LY da R WiBRdhisH8ct dfahdTvaiionthe bflﬁﬁﬁcaﬂ) efagRa s drivated in a
Sout h magnetic pole and an_edge of .the |qck ng&pﬁgﬂﬁimdofﬂm

t hat manaerepth that the North gelg ofthe Hﬁ‘ﬁ%‘iﬁ dherienfed iRy ar
mve@gﬂa{ratgg dn3is "E\’a}gd}t | of [FARinal MdVeldhit NBAg EEDARINTRIWy of the

of the present | on, a collar stop apparatus for
assembly, between the retention device and the collar.

—.-1—5

[0027] In a further aspect of the above embodiments, the apparatus can further
comprise a cylindrical lock nut longitudinally placed between the magnet and the
second end, a first cylindrical seal, and a second cylindrical seal, wherein the first

cylindrical seal forms an interface between the North magnetic pole of the magnet and



magnetically treating fluids flow ng through downhol e
hydr ocar bon production tubi ng which extends into a

wa abeerenean formation, the collar stop apparBeTBS2005/031857
conprising an el ongated, substantially tubular main

body hayin r Qx| end i ng; .
a1 Syt et o en and e SoBie hlndR oo RS an imertce
mai n deeden tlee SeittamadRtc pas embrnyedpavi thgloak inad, fugh that the cylindrical
slidable retention arns with a rality of | ocking
pi nsao It P@E’%&%ﬁ’ﬁé‘%‘&@éﬁﬁY%ﬁl@&}F @ﬁﬂ%@a@s{ the distal
end of the main body; a cylindrical nmagnet retention
devi ce having a top_edge and a bottom edge,

T

t
r et erlPPo pe [sETbAGIENSRf AR BCEBt HYERIdn Cplgegwtompparams for

and the b8l Reithe 3R MRngaRduRPiwithoR HSHRBADEN HbAREEN tubing
with a top surface at one end; and a cylindrical o
magnevhiptagtengls antperstibfensasiean fogmationt e sellas stoppppaptas pespprising an

sur f aegcﬁlg%fli, sﬁﬂstﬁi@aﬁ{/ Elﬂ)glﬁ leafnqg)ﬁy h%ﬁ% ﬁigfbx'ilﬁﬁ end a?c} a distal end; a

cyl i ndri"cal” magnet | sposed upon suppor t ange
of t Heckragntreadsily mitached dethe proxiygdi and| ¢fythe jmain body; a retaining

accor dan i th thi . ' th O, t . .

col 14y Mt P G ARG friph At B 18y ' opiqag i, he
cyl i neainde) assamghie tispased bi thatise] bml of thennar balych cylhdtical magnet
the North pole of the nagnet i riented toward the, . .
di st AFIBH G Ioe v B E° 2f 4 §oLOR, Elgs E gptention device being
| ong L(%?pdgdﬂgietv{?@ﬂ ﬂ[’ﬁﬁ&k @it eiptht Maugiﬁg BssBably C?ﬁﬁ ﬁ&\h@g a Isupport flange
assenbly, between the retentiaqn deyice and the collar.

[ 002971th # 1oRRYFERRS 2t ORE BRAF fikhs cBmdpFaL meRedAYing A iTg}f, a South
a Pr QRS 9nfideribiBMbshd A bit&idr isifaceOwhieRV@R thMdirkdlemagnet is

formati on of unwanted solid phase deposits from . .
hydr chseerdngposr e eprqrh flange) ofi te rnagrph Eptentipw glgkice:  Typically, in

prod th&g?ﬁhc& WRihNGlis! Rp & F iR bntibh) ShPEARS $Hp CRPRELS It F-type
threadably attaching a nmagnetic assenbly apparatus as

des craoBadtdpeandithe aybindnrabmalgnst is gripntedsin agoimaget suck hapige North pole
pl aceg . . [ hor r | . i

P 2 R AP BE AP 18 REGONIE cpue o
a pl Uoadifutlipalohovmredtiplbsg the mdie bédyr sft the essdmbly, between the retention

t hr eagabl taching a further magnetic assenbly
appar Yﬁgx%géﬁ @g?ibed herein to an end of a

subsequent conduit to be placed in a subterranean
wel | bore. This process can be repeated a nunber of

005850 B Dl TGRS ey, removin.
| engtihhibifting,her Pesvehtidg. thSufdbmatiop! off ahwintedkolidh@hssei deposits from
T eSS AS5eh Sroip by st o
typi GRbdeYs édnhsAB AbteadhBl Hite@iing PmaBeut a5eRblyepbaraRabd described
herein to an end of a first conduit to be placed in a subterrean wellbore, running the
conduit into the subterranean formation, attaching and placing a plurality of conduits
to the first conduit, and threadably attaching a further magnetic assembly apparatus as
described herein to an end of a subsequent conduit to be placed in a subterranean
wellbore. This process can be repeated a number of times, so as to have a plurality of
magnetic subassemblies running substantially the entire axial length of the conduit.

Such a plurality of magnetic subassemblies are preferably spaced a longitudinal

10



[ 0030] While conpositions and nmet hods are described in
terns of "conprising" various conponents or steps

w@ pevbeeoet ed as meani ng "includi ng, but not |PEi/USH05/031857
to"), the conpositions and nmethods can al so "consi st

essent.ially of or "consist _.of the. various nent.s

and SlitEee SEATL AR R AR s B Bam v T ared vt 500 feo
def i nipag. essential |y cl osed-nmenber groups. [0031]

Turning now to a nore detailed description of an

enbodi ment utilizing one or nore of the present

inventions, FIG1 illustrates a magnetic assenbly 10

whi ch0030 IWIkiRS campmides ané twestlidde rarel dvdceibe? @ ta@msBGNRbMprising”
50 and a collar 60. Magnetic assenbl 0 readi . »
 nt eqREPECAIOBTR BT SRlsORL o1 BRP R i%?% gimited to”),
(not whewositlods eP Ynefody icghi Bigo F'édnkiet EsQEtMIlY 68 6:10Tonsist of" the
bet ween tubing strings (not shown) adjoined by .
ma.g n EtaFieusa QERIABERSS 1@? sEepbh Ip¢h foHgRalosy shawd pe Aterpisiedeas defining
20, i dsldgiilyalisdd ndnfbbGarodps, has a general |y tubul ar

shape wth™an inner surface 36 defining an orifice 25
provi di ng comruni cati on between a retention device

first end 22 and a retention device second end 24. It

'S p r[@éﬁg r’[‘ﬁpmngbﬁﬂw R0} mBRGRESAd JescriftBh oPhk EhG&JiMeht utilizing one or
mai ntains a constant orifice dianmeter 26 throughout _

t he dewiecd themestnt2igvetionsetBGt | dlivstelos e angmpetiq egeply 10 which
Fi rst. t e Jplavbgle [ 0 :
et oriPiags (LERRAR e s dBGTDERE nhlghl SF ol iollae 0. Magnetic
34 armssepibby il0estagityoxitegmates timgo rdetvehele quodietior dutseg ondiping (not
end 24. FKirst.end threads, 32 engage | Lar. 60 shown
FG ove), Bty dfer hg BB g RANG Br! pRRaHRT grdt shown)
connedjoinsd Gy @idghctResemdly10l0 t o an adj acent pipeline

(not shown). [0034] Magnet retention device 20 has a

device wall 30 having an outer dianeter 23. Device

wal | 30 has a wall thickness 31, which is neasured

bet wq6082] &igae: reteminn deuicé A¢,allB6atad th eV R des agesrally tubular shape

surface 38.[0035 I e 40 i r.ovi ded along . ..

7ot entng i6h it Rty 55 ey Pabhdigatss between o

]lc\/lag n%teﬁtgbntdéﬁicg ﬁﬁt ¥nd Eﬁﬁrg:i aJWgti@E ﬂ@fﬁbe&‘sbld’ohg‘éﬂd 34, 10fs preferred, but
ange , thus ange .maybe buttressed . on a poftom

sur f AOBTESELY> FabYlE 23 dRripteln & costAghekce dfl?na%re?%%mghout the

has  aellcandsmws &t fidion W20l s the di stance from

device outer surface 38 to a flange edge 49. Flange 40

encircles device wall 30 and has a flange di aneter 45.

[0036] Referring nowto FIG 3, magnet 50 is

Subs a3 FkyerYrhicRdl 32 &k proa ARGk iWatcho retention device first end 22

and second end threads 34 are provided proximate to retention device second end 24.

First end threads 32 engage collar 60 shown in FIG. 1. Second end threads 34 are used

to threadably connect magnetic assembly 10 to an adjacent pipeline (not shown).

[0034] Magnet retention device 20 has a device wall 30 having an outer diameter 23.
Device wall 30 has a wall thickness 31, which is measured between device inner

surface 36 and device outer surface 38.

11



an opening 55 there through. Magnet 50 has a magnet
i nner dianeter (i.d.) 56 and a magnet outer dianeter

W@ 2006/0292868. Magnet i.d. 56 is |arger than nagneCT/US2005/031857
retention device 20 outer dianeter 23, thereby
permtting nmagnet 50 to slide over first end 22 when
collar 60 is not present. l\/hgnet i.d. 56 is snaller

than f| di apeter 45 th | t

b o3 ShEdines i Sraviieh gloBe pErioR Catfdis AgtRd 47 o st end
Segoﬁg 3161%911@;50& 15@@?%&[; Qpbieh e :sﬁitfacé fe;lw dfeﬂeﬂl@e 4bpdnetflange 40
0 can e ess an ua

35, POUET kSR U Ry o e Cle O AP, Timse 40 has

Magngl iy V@irdthd48a%kﬁr1s @3 distntEssm UbASe dui@REE2c0 B8 ES a flange edge
di ameter- 45 so fhat nagnet 50 is substanti aIIy

pr ot 42t Blangatd eneirclesi deviee wakl A0 andhias  flapgrediaerteiitdl e
magneti c assenbly 10 is | owered downhole. In one
aspect of the present invention, when nagnet 50 is

pl aced onto nagnet retention deV| ce 20, .the Northbpci]
52 of003AhRefr®E newrio @éGf?aémqsgetfﬁOaﬁ gbstepfinlly ¢y Hintricallyshaped with
That 88Dt hals 9 rhAALEhAS Widodbtd? (i.d.) 56 and

Nort b PR S et @gﬁos.ﬁ SO G A (1) 56 and o
rel amagaettcwltdr hhanﬁdt@WOdf) §3y dvlesnal bén6 ishiexger Fhan eagnetic retention

cond ve I lg
ol ac 8"1%3 %—6) \of\ﬁ%rgc%m{ngﬁg% éh%éegx%gﬁnﬁﬁg ng%ﬂ%rtn%stgcﬁ@e Bfr first end 22
mannehet kallarNor ismop @keeerﬁZMaBnertra@n 66 iSemaller ghaneflange diameter 45,

|o gp? ﬁﬁ%éfalﬂg‘g eemq F Cgre}ﬁ{lt% g?m S 1d O%E)?Jﬁﬁcﬁaggé 20 toward

i N as&eud Bnd PST tap@tic trered¥idnt devica eg aMagie) ofdl 63%vcan be less than or
direction. Thus, as illustrated in FIG 4 with respect

to wﬁ@‘i?éfo%geﬁlla@ﬁ&“ﬁ ows through orifice 25 in a
north-to-south direction, as represented by the

arrows. Wth respect to fluid flow pararreters, t he

rate of fluid flowéhrou gh arifi.ce 25 can

G L EGT) o reiebel i PEAcH FYRHih HRah AR gy 53 s lss than

Pl ur gdahdyouddr disREERSUb Go BBSARECL SBis LobsBnasly ;aotteec,ted gl not lifted off
string can be preferably maxim zed, \e%a m about
o éPW

400 fieet flange 40 yhile mognefie agseyplyrlp is fiygne aspect of the
Cr It h)?&gntflh&%l&glv%htlﬂag‘ﬁglaﬂgﬁspla&@ RPmEeHt P&en%ﬁﬂ@'eﬁge 20, the

e magneti c assenbll es anpl es of suitable
crl t Neath pdleiisd ¢ff magned|Pcsani bss facing ﬂ%@r@hrﬁ&@a% th Theé is, the

pr es enltm Rt N § mifaﬁ‘%d]‘ﬁg% Nt (Hegdati tcy §<%1LR1? (ptobﬁ%‘e) flow direction,

r angi rom sec to gr eat r
ft/ seﬂatwertolthmlﬂmg ofihpdrbcatbdns flgewgh e Pordsgc H@V@WPH, swgnet 50 can

4 ft/sec, 6 ft/sec 7ft/ ec

e OBl a bEPRdsg pto niEe g e 2 i e Efipaily ot Nowt
ft/ S?@le BOfintabsR 50 1s7<ﬁ1ef1teﬂ spositBfarfge /t@esurfa&m% addghe South pole 59
100 [ sec, _as vvel iti e at er 100

f VsedS gﬁqalgr%ﬁqg%gop e%f QJH% ﬁse o2 ﬁo&ﬁo(posmve) to North

(negative) flow direction. Thus, as ﬂlustrated in FIG. 4 with respect to magnet 50,

fluid flows through orifice 25 in a north-to-south direction, as represented by the
arrows. With respect to fluid flow parameters, the rate of fluid flow through orifice
25 can have a critical flow velocity such that the spacing of a plurality of magnetic
assemblies 10 along a tubing string can be preferably maximized, e.g., from about 400

feet to about 500 feet apart. However, as the critical flow velocity changes, so too can
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flow velocities, e.g., fromabout 7 ft/sec to about 60
fit/sec. It will be apparent to those of skill in the

wa@edos/otmaoever, that fluid flow velocity i s notP€TESING/Y31857
par anmet er upon whi ch spacing of the nmagnetic

subassenblies .can rel such; a

t ubi ﬁttf degna drhe Fieh easa‘? lffecﬁx gmhf%% RES ‘EE énuca%‘ flgid flow
pl ur gbiotivieRfin "REIIEINCE vashsthaiyrésest 1]16ent1bﬁ)Oﬁ81hdé/\iﬁ]luicbﬂmtvelomt1es
wi shing.to_ be |ini by any one theory of eration

o Sninectani poviel el BT B8 DOoHre: HGTRIGARPT! fes, 2
f Ih el gy/sél, 3 Aduis aﬁd@@Iﬁrgg%a& lmec? gfft/racts /560 btk 0 fg/m; 20 fi/sec,
shown) passin rou | e in su manner

ol eéb f@@"a‘r‘% sep el HepepQl tirsec, r@gtﬂac, g SE$» C?Oaﬁt{aecbg,(?o ft/sec, as
ot heR?VeHQJ.IS erelo%ﬁfés ?RE@P%&E%O Afse@at®@@blds befRIR Gl BF0 8f Biese fluid

| ess kely to attach to each other and to crystallize
and @dWewel@Ctt@S,tek& frammehout | fitsecte aBent 6P ftésse eliiil) ba eppgyent to those

tot f f I A LMt
(not%g F“?%@#@%?“%r?@gﬁ??gwmggi e 65? gl nﬁfﬂ% o upon
li ke Iw;hudncspanisg asthamagetit subafsemhklesj caf el ras eth@f faptes such as tubing

Chan gl ROl ettt Pk sblfhe PR FromliBef ssemblis 10

naklng thenrnore soluble This is believed to occur
when t he ions are arranged in the fluid as they pass

g:‘ Ir g;‘@ﬁ’;tgf Ejﬁ}; ?({ ﬁe : o%llqg iy 09? ﬁ%g%yfbf poperation, it is Rresently

pol e belidvied It}elp die xteMmgaaagmtwceﬁgld Chandyecs ]nﬂartzraUd)reef ﬂuld molecules
t he wll.thus c

cont ai ned i ui n

oort it atow) vertegarpey iR o s i nf R G Siles gro repelled by

?t r lugﬁdll_rn eﬁéh ﬁ@ﬁ%ﬂ%tﬁth@poﬁﬁieﬂngd)lﬁ@léﬁhali aaeultf inolecules are less
ield such t at particl es, pass t e pqsi.tive,

or Shieli taftesh ta sach qthez apg, ?rw AT a&ilerﬁ ﬁg%ﬁmqr Siirfage 36 of

thus ,0ee8e1d betd @t thes Eurfaea@ﬁdaefcrom&ﬂa @igaoat tuBﬁllg)(not shown),

chargln conduit, or tubin is realignnment of

i ons thenehy peeenijng ssple baildiipn gfbwélkslérérww IesH RS the laﬂrence of the
the ?85{ %piﬁgét lcZfk] he ST I@SNIEJhechQR&E‘ el LIhEFSH WY racteristics

effe be retalned periods of tine up to

one édiquid§, Cc@ﬂ@}g fRemunore ﬁglublg ﬂlh@ is :behqm@ e pcogp whew the ions are
gﬁ? fn %%r%llnggzge {n, the rtfhﬁ‘& s ﬁ%}foiﬁ\@s Ctﬁrofugl‘fn%f mggi@tlg SidhH to? rNorth to South

Wher magnet IS ass to mag
ret era»hleﬂﬁlndevAe eﬁlﬂi tﬂvq@mﬁt/e Bffech af the Sml@nmle wa]l lrep@B;he positively

whi ch_has, a t net
curr é:hifrggfl 5?1'8? ?Oélaalneg, B éltﬂ ﬁ?lg e‘g‘ﬁt tﬁus use f h’e pa.rt hes to change
si nt g¥oadla endbanaadgentht ﬁohﬁstﬁlaﬁl&rdl auﬁngenieai tBj M)ng the magnetic

Sg\np]? tﬁefc&(}:.l;:]]e Saf\/tghegfess;g]a% gmgn?% %oﬁK? 1133 &%hef I:r)o%lnave side

her eigh thetfaftidieR ks beedng tﬁafahmesm@mat HOmitlse WERAtMelyt tharging conduit,

i ncl ude magnets conposed of alloys of the Lanthanide
gr oupr @fbmgg This reahé]n?nent of the ions the%/l carry, or retain t ane pogitlve charge from

the South polarization, known as the magnetic memory effect, and may be retained

for periods of time up to one year.

[0039] Returning to FIG. 3, magnet 50 has a magnet inner surface 54, which faces

device outer surface 38 when magnet 50 is assembled onto magnet retention device
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el enents, as well as rare-earth transition netal

magnets. Samari um cobalt magnets suitable for use
wheooeiozp20hicl ude sintered SnCo magnets, as wel | PEEUS2005/031857

samari um cobalt all oy magnets, including both SnCo and

Py LA et vl T W BB SAE i Reb 7. Migne

presaots biveand ip %ferbéﬂct@lb‘éfa 1afe datth nm@ﬁétoath@ﬂsmeﬁddairaanﬁm of the
resi stance to oxidation, net strength, struct ur%gle from

st r eYPHIUIA AePAtHSMED t!éﬂeaB‘? jasyfhe éi“??éf‘rd mER AZNEIR 23]

MBgN&Ls ATeficR! PRoRW HPbRhIOIUKSE AerRED hel‘éﬁ\PQﬁBjtdiﬁ “rare earth
upon the particufar environnent in which it wll

be
usedmaghesH’ inmgeritts inchde mpendinsanmssd qitadoyssafithmk anhanide group of
hexaf, feHeh Cas whiPaPE: %Qépraﬂmgﬁ%ﬁaal k! saﬂa-rﬁap Bt magnets

magnet’s, neodym Um i r on- bor on hagnet s,
exanptitgpld for apphérciatinduds siktencd |Sn1q0h1@a$m§1 enwell aS Samal‘lum cobalt

B

may beghsti 30abl @pifcﬂ[y ph:eﬁarre{l G&Aﬁﬂe ihraccordargs et theapresent invention
protective h| e

Pr ot 6t L ESioh FONBROY, QUTeES (5 SURRoH PREPg, streneth

of  Oktrii @6 %@igﬂﬁ‘saﬁd Qberfiah 8@biliH0 Otheraractossntiotype magnets are also
envi ronnent . ield 5 1 can be_ of various. nateria

Pavi HGRB T BRI b RgER treh B BT U R il b

to maghet $lh thikedRCRENAN GRrdVEdrfitet RBoRIBS Gdkaferrite, SrO-6(Fe;03))
i nvention, the protective shield 5 1 can be n g
{[\éciF ‘magnets, For

zi nc maanﬂm ety iUmCopRey RRASAES, NEpOIYBMIERebOTRH:
CoNPQgih ] I’ﬁﬁt Z}?h&'twns f(r 1 6h AR YmbiBHt ABSrAR i Nse ltlﬂtnﬁS@ °F (65.6

is a no IcC nic or a nickel -‘contai ni ng all

[ 0041]), Rera@rqarth gnagueet pf@sneqdyanmﬂonépt@rmdﬁ@évp%ay ¢ suitable
resthgg%n flange 40 of magnet retention device 20,

col | ar may be attached to prevent nagnet 50 from
sliding over first end 22. Collar 60 includes collar
threads 62 or other coupling nmechani sns al ong coll ar

I nner,

| OB Bl DAL IR 2, B8R L SRl pocie
a colshiakl §1 rissprogidd 66 pagvieht fraqtlgt of et IEQuosfstwssgmetrnagnet 50 in a
rete on .device 20 as a e

di a ‘gpﬂcé? eI §i1?§}% afal Y %r‘%é’taié? aﬁ%agfs ﬁatvmg sufficient
| NNerstrelighiet pfovide adddibpdotettionoGnaghkt 5. Hﬂraebx;tdms wvithniie present
t hat magnet thIS reta fdg enfl 4"’8 h
col | é}iwee‘@on [ 9 mtetheos:l:l.g ggé@e Bfmflﬁag %P%S 1mnnum or any other

| NV enbhPriat@ SmSAM ohiposietnatdridl O Preft@lp) RoteCidlel shield 51 is a non-
first end 66 can be separated from magnet 50 by a

spacimagnetic nigkef eng HekehrseEtingallavo

[0041] Referring to FIGS. 1 and 4, after magnet 50 is resting on flange 40 of magnet
retention device 20, collar 60 may be attached to prevent magnet 50 from sliding over
first end 22. Collar 60 includes collar threads 62 or other coupling mechanisms along
collar inner surface 64. Collar threads 62 accept first end threads 32 so that collar 60
is threadably engaged at a collar first end 66 with first end 22 of magnet retention
device 20. Collar 60 has a collar outer diameter 67, which is typically greater than
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nove | ongitudinally along device outer surface 38.
Collar threads 62 also permt renoval of collar 60,
w@bkdoomea2g3 f or repl acenent of magnet 50 as neceBGHUS2005/031857

Col l ar threads 62 extend along the inner surface 64 of

coII Iz f 6 ond .
e e EuRHR e (s BACES) Bt Bhanhe TR Amer 0 i

68 arretauséuemeemmmgeé@ altﬁht@lﬂ@tdoc asserrbl y 10 to

adj acent pipeline (not shown). [0043] FIG 5

illustrates a further aspect of the present invention,

wherein a magneti c assenbly 100 conprises a nmagnetic

r et er[ﬂ@‘@d Inlend aspec? Of thelpsasgs in@ptiong gneitowhln FEGI 4 for eﬁe@nple collar

and | 80 I rox1

and aﬁ%g E%{S oahee %_f\%%% sp%’ce angﬁ%qﬁ Fl??ﬁllngg‘l’a@ﬁmng magnet 50 to
Bot h mdve lpngitidinally eldg afedict hatedisaitak IBndollgr thrdadé 2idko permit
end threa? Séuané;) 3ﬁ, respectj vel Pr oxi end 102,

as i 0¥ &f &ler &y afiavine 4ot rpiepsnant of gnagpst s mesesipiy: Collar
seconhi@dids 6iextehd alvdg tHriead Surfe 64 BOELIPE0 WRIMCId1lar first end 66 to a
t hr eadfbl y e a e cal ]iqaﬁr 60 at the proximal end of

asserfBilgr Sf?ﬂ.f)‘ §183130 dhrﬁ?’f]rse@ﬁo’swa@rcé‘n%rssééoqdoend 68 are used to
t hr eadabbdmsRBRCsEHRYNetd éa ?iﬂehﬂe HOGsHbRnAN

adj acent conduit or pipe. Magneti c assenbly 100

is also provided with a fl ange 40 al ong retention

device 20, which is longitudinally displaced from

di st ahossneid Q“lllu@kﬁ@é@ %tfu@lgsr E%Et%f %Iecb?esfaﬁt"’]ﬂ%uélp ’w]}%i'gm 4 thagnetic
constrai ned from | ongitudi nal noverment al ong dute

sur f aesemBly 10Qysomprisgs Gipagnptia tesnienedesice 26, Ranige ﬁﬁ,amgmnt 50, collar
of the NgA AL I f 50

Fouar g T R oy aRghly B 18 Aim RBRr L Rokla bl end 104,
(S) meagedlongitydirially eparireBpiethe 5®X¢mal end adl thowatatiendttéreninate in end
pr oxmgg‘ ea d that

orientatl 02%8‘2334%2%%2;3‘;&}6’3(3 qmm‘l‘lc? n{l‘cw% 3 lfhfsgr?tﬁia Qcan h8¥e both first
such eod/thirgads BZ ahd seagmiatysfifsOendabileatis®e’, ll&)ddof yoliicly thﬂ%ably engage

e e GBI TR L v

showthréadabll Gonrfact regg eI dsendtsy 800 Yin dQEkeat ®GACGOHIYIHSES
at | east two seals 82a and 82b, and | ock nut 80. Seal s
82a forns an interface between the North magnetic pole
(N) of magnet 50 and top surface 44 of flange 40,

whi | e00depMagadiic Sssndbly 190 iobRE pasvidedt it aCcanl @M‘Oeﬁéhg retention
otto

Sout gheti ¢ pol e( et 50 and the

edgegﬁ‘fw AL i ISéeng%éleﬂlbgﬁlgﬁwd.f% ditis} gnd J04. Magnet 50 rest
cyli Bt@ﬁ ifladde 40nb1§ch§&ﬁlstré&hédrﬁcﬁﬁ1loﬁ@ﬁﬂlhrﬁgmbbﬁﬁéft BIoRYBfer surface 38.
(not _s havi ng a top face and a bottom face, and

out e 1%‘&@ vy thesprrferad omentation of the Mlerth (Mimagnetiy pele phmagnet 50
Pr OX pAEHte R Fa Ak ﬂ?cscﬁﬁgpénﬂ &%@seﬁl%lyog)gtaﬁldttﬁ@s&ﬂﬁ eadaErc pole of

attachnent of collar 60
magnet 50 oriented towards the proximal end of assembly 100, it is realized that the

orientation can be reversed, and that a plurality of such cylindrical magnets 50 could
be used, provided they do not extend outwardly away from outer surface 38 past the
outer edge of flange 40. As is further shown in FIG. 5, magnetic assembly 100 also
comprises at least two seals 82a and 82b, and lock nut 80. Seals 82a forms an
interface between the North magnetic pole (N) of magnet 50 and top surface 44 of
flange 40, while seal 82b similarly forms an interface between South magnetic pole
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added over outside edge 38 of the assenbly, |ock nut
80 is conpressed against seal 82b, and is held in

w@b@emq2y3 a plurality of threaded attachnent neEnES1008031857

attach [ ock nut 80 via outer edge 84 to the outside

o100 s TS PR ES B b SHERp , serty

SoCK gyliRieibalSE KIRPS, JwitlCalipesing theletig oughwWaot shopn)pbividg a top face and

oval apoRn 4 S PUee She A Y 00t SLpByadeq R e prosima

hal f +4pgr RRLREY 366 piisf BWEe tHzaakble elidchmeBCofidolisr 608t @hdrsslidably
magnet 50 in position agajnst flange 40, and nalntglns

a st added, ovpbwgmi% edgsad’ itas %%%%blz,ﬂ%}%w,&@ﬁs comapregspd against seal
face 89%, A8 Gn cP ce®9. ateta Qo Mreddd StacRicht @band BBRach lock

Seal s 82a an as’indicated previously, can be any
nunbent 89 vsze@mrneglgmgﬂ dp it guisifeelagodsnef @etmafw@ﬂq aﬁwrfﬂéu Such

t 0 elﬂ%ﬁ%dgﬁ% 5 achﬁﬂg ﬁq%ﬂlpl Ca{.\(Ps s%mfcre%% | sqotféglch'sg&lie@ kdtYscrews),

, tour sea seal s ar e
0 ri ngmtﬁmketﬂws wp pmlnasockett a@lrsclswsﬂfaplé@i mojt eedkst set screws, oval
rat oPPAT 1 85 ot Tt AR AR RBRLkfow Logl cottar 80

I NSt @RGerddi@t ndgadt S5B2a mmﬂoﬁ Zbkgamsteﬂ@gel #Hysandt Imayntane a static,
typical ly . i serted |nto cavi S nown .as, gl and
by cllonagicig) SRk Svesh s op G af DRI RR e tagn s end .

art. The Oring seals 82a and 82b shown in FIG 5 are
illustrated in a radial seal geonetry. Seals 82a and
er of mat whi ch

82b can be de of rlal an .
pr ovile¥s ﬂ)é?aﬁa S 6% dcgﬂyé‘ﬁdn %art&gieprgylapszy t%c%umcbﬁ] O sealing
mat e Rdrialsy Rh@lihgy bhesoe lilfle® ab adlatiendi§ Salnat &ncCBe iif etnlyesultable
range from about -26 OF (- 32 OC) o_abouyt %OO 8@ S h
00) , nuHidpliosy de-gy fw ety f Fmaélafoﬁﬂa 3 e §20 28 §Lyhe% dto other
abo msuﬂﬁ@a@ fufyd! Ql%ap@cﬁ-\')ob_]e§’~3l | {y8fh Qaidb Qﬁéd@' fSorh QI mtiﬁ&r &F elastomeric

seal s 82a and 82b i nclude but are not limte

f | uomertesiakson a8 tbisek ageinriMjuid eEemEh| B the HIS@JC(q th@t§eals 82a and 82b

| nC' é?é B%mé Lﬂl%} t@?&%&?&%ﬁ%@ K(KE%QEEZH(PQM% Ik ?ﬁh@s fYhRM can be

av ai leithéreaxfal onradial,. as buPantin the axe nbie - r@g s)aals 82a and 82b shown in

hi | yeth

ot Gt LR B R PR Sne SRR ol RO Bl o
( TEFlnGNber) of maridls Whidh éhRiroside Ibothschﬁl!nm IRpedature resistance.
e O s T DR BR5H B R e 20 T ¢
acr yI3ch1) i hisout KON (S °Byiread Mo tyipidalle ﬁoﬂd&FB))ut sIBcHF (@26 °C) to

| abl e f
VAL b 3L 3o SRl S Chem Sl Coudin et

82b gleifnltbPloORRIRAMBoR WBE! (FK¥PELySEhE and OCing8 Sincluding KEL-F®
VT agld )FLUOREL® (both available from 3M, St. Paul, MN), VITON® and KALREZ®
(both available from E.I. DuPont de Nemours Co.); chlorosulfonated polyethylenes,
such as HYPHALON® (available from DuPont Dow Elastomers); PTFE
(TEFLON®) and filled PTFE such as FLUOROSINT® (available from Quadrant
DSM Engineering Plastic Products, Reading, PA); copolymers of butadiene and
acrylonitrile, known as Buna-N (nitrile; NBR), such as HYVCAR® (available from
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[0046] A cross-section of the sub-assenbly of FIG 5,

taken along line B-B, is showmn in FIG 6, show ng
wa@ewen24200f t he conponents of magneti c assenbl RC/0S2005/031857

whi ch include many of the sane conponents except for

t he | l.ar senbl nd .t ck

doesc(? %gﬁ%\m@ c%(? gﬁm%fSH%%e ﬁosﬁllc%e%%ber ﬁ’ﬁca Y Bedls 822 and

condgb afelThu@edthdeh nWbéﬁtypﬂaaymle,tsuaﬂasdﬂTm@ hydr ocar bon

flow line. The flow line tool includes inner surface

36, which forns a boundary between Rare Earth nagnet

50 and central orifice 25, the inner surface of

assemtigs] 10 cloed-segticf of thecsubasgmbly of BIG. oY tﬁllailedhi)rty line B—B, is

The assenbl n further een to c

oy i BT Figh ansonats ST of R g PGB B pehec aspgarbly 10 which
magn Qﬁclﬁtﬁ:\&hzﬁgf F tliUs@ﬁqe Ghnpche S eRleflt foi theAbEA avdemibll ddithe lock nut
FI G |st?bsur ace 44 of fla

??r% 40 of s] og H

bot t s ie uidpes frcluge prsettion 9 fivronrrargretc Bid pemdudt in contact
in pra Ql'aé’&t &0SHOAL My@¥ERbdnOflow Ane exl‘lﬁnﬂévﬁ JineUbsli i€udes inner
of the nornal dinensions of the tubular. 004% Fl Gs.

7A arsrfFs 36 whish fcan@aaﬁmdn@rbe%ﬁ@&recﬁar@magpﬁ @pd central orifice
i nventki [

Typelzt5 %cgﬁiasﬁﬁgétggog{ suc yggﬁggggg agl\?gl I abl ecyai‘ﬂ?)grﬁrl el The
| nc. asdeenblyl Gerfingher bejeen mmmpgsm@'hadlmml magned§0 ggrounding assembly
;(SLSQ t n r%arlgrqgt h@ximgngro%]é m% ’ g ﬁg sg%s%?mg@‘e} ig?top surface 44
I 1| usifriingel 4t)hcﬁr doping bai@mtsuﬁ@er%snﬂusttpmg ﬂiaanglgnaﬁo works in
While not, illustrated.in Fl 7 SOca

nave Teaait aspatitish Pobinag BT f Bl aBndiSions of the
Af t erysikgnet 50 is resting on flange 9 1 of magnetic
retention device 90, |lock nut 98 can be attached to

prevent magnet 50 from sliding over proximal end 101.

Lock nut 98 includes collar threads 99 al ong the inner

su g f q]g@nﬂ \Mn}n% PAaeglgemt lnasr?dtet e{ﬁbﬁﬁ@&p&? ggﬂhe tphger rhmdenﬂérlm As shown
end of asse so that | ock put i s threada
engad@saeias m?%?@%;?)?séi‘é@?*ﬁl Sidlge e gl stop 4Lek At ilable from
Lock pé 198 N&s 18eraOL AREorpHs@iy &l haieddly, 96di~eten‘ﬁfiil @i%si 2 and 94,
typ| caIIy gr eat er than the outer dianeter of nm

tlppkingoping PSa ranA of Sbh srrei dhege 80 peeged SOy a%g%k nut 98, As
bet VG fikia QG kndidth, n?ggn@ﬂ"ﬁ) Jeét@ﬁ‘;gfn fﬁﬁ‘ige b1 thﬁe ﬁ%ﬁﬁ%a&ﬁ in FIG. 7A,

t he pr esent | nventl on, nut 9 ongl t udi nal X
sepamugad Fr@malsadaet se@@ ab;yfeanql belgw ht psshom(ipffGrg. After magnet

.rrrﬁ ? 2 ;g g?esﬁt% {ED %g%b f@ﬂ&%e@c %%H?fostg&g?:fe op plB?lf ik '9§ caPbe attached
r em)\talpm)/knﬁ inegrled SR fromt slsbingagver predimavendol01r ebdckcmrd§t includes

of na%ﬁgrtﬂnsegds% a ong%ﬁ'e Ahet ‘surface, which accept end threads 97 on the proximal

end of assembly 90 so that lock nut 98 is threadably engaged at the proximal end of
magnetic assembly 90. Lock nut 98 has a collar outer diameter, d;, which is typically
greater than the outer diameter of magnet 50, thereby ensuring that magnet 50 is
restrained between lock nut 98 and flange 91. In one aspect of the present invention,
lock nut 98 is longitudinally separated from magnet 50 by a length Ls, allowing
magnet 50 to move along main body 96 of apparatus 90. Threadably attached lock
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[0048] Magnetic collar stop assenbly 90 al so conprises
slidable, |ockable retaining arnms 92 and 94, as

w0 dogseres ed in FIGs. 7A and 7B. Retai ni ng ar nBCPRSZ0#031857
94 forma part of retaining assenbly 105, |ocated at

e L 0 102 B SSSETHL KB SR o

assemabiet 90 s ARYIsAg. a | ower end stop formed by flanged

end 104 at distal end 102, and an upper end stop

formed by flange 9 1 which retains magnet 50. At the

distal end of retaining arns 92 and 94 are | ocking

Pi NS (78] RAEhe¥B ol asidietlly DO alpesmpiised stidubli, rgkiltotetaining
rel ease retaining arns 92 _and g4 3n% || oqw a ar§$u394f

90 t aronscRandMpaiblastatedrn FIGy 7R 70 {Rc fetqinmg aigps) Yeyand 94 torm a
gap. g{u%%%taﬁﬁfg afBmblyl 164, r8sae AREREYkE] 86 Q0D Oof assembly 90.

collar stop 90 1n a position just prior to engagenent.
Fol | Befaingnehessergbly U951 skdablyedisorpeds slone logigr hpdy 81 of assembly 90,

t ubi ﬂ%’é‘zé é 'rl]cggeé ggd %%ﬁﬂéﬂlby%ﬁgéﬂt’éﬂd 1@&%?%&1 @102, iaR$ an upper

pi ns gnetic’collTar assenbly 90 is then |
pul | eotl gow formpd b Banget9d ritich tefeing magneiiOn ditdhe digfal end of retaining
wherein taidin g :

e s AB T AR A SRR 26 AR ) Hfh R (it Hhfing ool
t ubi Rgeasé étaiging[DHASOP aAS | and stlowtapparatns PP ® 1@k igto position, for
plurality or seiies of magnetic subassenblies 10 can

be i i %?éﬁmﬁﬁﬁﬁpa pi pe or tubing structure that is

bei ng pl aced down hole. In one aspect, the magnetic
assenblies 10 are connected into the pipe or tubing

200 [ f approxi mate L :

o nefOod R ey SRR S IA7 I A Rliop it ror o
scC Op@ngﬁgeﬁlflﬁ. IP?M@xﬂing ®Bing SutCintol &llelﬁntéﬂm gsmdmﬁ ofg ttulr)]ing string, a wire
arrangenents of magnetic ass | re in the :
Q@b PG HERRE b e BHR DR D J00 OB E oA gy 90 s
as I INAGRNEIHRR LPRR Interidiif @) mﬁﬁ%@tﬁﬁg WiRRGe fetddeihy\@e@ds 92 and 94
magnet1 ¢ assenblies 10 include or exag@%e,ngggt 50

f eet latgtbibarollapstop assemblyiieapnesiohe siscted sl ofippupugsiring.
about 250 feet, about 300 feet, about 350 feet, about

400 feet, about 450 feet and about 500 feet, as well

as ranges between any two of these val yes, i.e. frog}
abou 006D Asbisiried HLEIG S.A0BvPHE T SRS Bf Baineti gibassemblies 10 can

previ,g qﬁéeé‘mteﬁﬁ&ﬂ &l bife bl Rbfle sRudiRdbE e bElig HhBed@GNEhole. In one

50 within“each magnetic assenbly 10 prevents unwant ed
sol i asyEhadhe Maigheigpasssmblise 10 sy gennspted ygio the pipe or tubing 200 at

22k PR TROGE b OB fsg g s v
assogiratided withih abks se@pplob fienigvention, wplp Alraé tthes spapige arrangements of
syst emrtasghet?ct aslscEmabﬁfes 90%re in the range of from about 50 feet to about 500 feet, as
well as ranges in between. Typical spacing ranges between magnetic assemblies 10
include, for example, about 50 feet, about 100 feet, about 150 feet, about 200 feet,
about 250 feet, about 300 feet, about 350 feet, about 400 feet, about 450 feet and
about 500 feet, as well as ranges between any two of these values, i.e. from about 150
feet to about 400 feet. As discussed previously, magnetic field 70 produced by the
magnet 50 within each magnetic assembly 10 prevents unwanted solid phase buildup

on the inside of the pipeline.
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undesirabl e solid phase deposit can be controll ed,

m nimzed, or prevented using the nagnetic systens
wale®enrg2esl herein. As used herein, the term "spCT/AS2005/031857

phase deposit" refers broadly to those conpounds or

conposi tions which can formand deposit wthin a

production casing, thereby decreasing the well

pr Od:ﬁ@%‘lﬁg ?{ 9<_fla'nl:é3w1tﬂ-%ia? é‘nglé depsgﬁ QP@@ Plelséht invention, as well

i ncl u not 1|1 F 0, Sca deposi ts,

par aaisf it amgimasted smeﬂwsip mnpﬂ@m d@bo@pa@tus hangr sitstesns, ghdeast one

conbi t| f 0 n

her e &é % dep{)g ?\ﬁ §<%?rloﬁ?({ %’H%{n&égd s ﬁi‘év %eﬂqlsmg the

dep Oﬁmgneﬁé spdtaﬁhadﬁsnmwl hereum oAg asﬂdchemmcphcl e “solichplease deposit”

regar process 0..Sca 0 n__ni

hydr E?g%% %gﬁi?la %dglgfq 8991%0518 af’f S%n;gosmop% é’&rl)crhec'%ﬁg Ii”drr% arf?i deposﬂ;
of SRakinNYpiddecHod Wasing ahérsbyf demasing fhieetvell pradoetson Iﬁoﬁb These
oilfield brines conta n suff|C|en%Fsulf

pr es&fiderbase derpsity rrclpdey Byt A nof lupried o, S[Cglﬁ?ile}aﬂﬂ% gatft?n deposits,

that sfpﬂﬁteﬁé’&@ﬂ&ﬂtsahy&aes LT fnihhaliads thefesul| f at e ( BaSO4)
and/ of strontium sul fate (SrSO4) scale exists. Oten,

the formation of scale results in reduced production
and i ncreased mai nt enance costs associated with the

hydr FU(")@Q PoRIPFAHM N B uself Hetelt€ can géheﬁdlillyﬂad @6wht 0N as an adherent
nat u occurring radloact|ve terlﬁgg have been

f oundenoglt of @fﬁd@@m{l@y HIQESRRIS | CPBWOY L8319 @ common process
resul etahlﬂ td &8113 %’Ijlﬂahon ﬁﬂi}@foﬁarb&{‘ﬂohﬁnﬁbh bbdritida® ELQE& P8cipitation of

and |ncr ased scal e disposal costs, in addition to the

Ferovaingig o1 b ot Dies b@@m Sofmsy qfheidoppines contain Sufficient
Accol qialteqllox in ‘&18 egen%g BPEA Sﬁf&/&%ﬁ@ﬁtﬁmn 108§ gkt t‘h@ potential

t hos&'¢1as5€s o nmpoun |nc |ng but not limted
to caircﬂommg auahmnaauﬁ“at@ccmz)) and/alr sirentivgy bylfatee (3r8QEwyle exists.

caIC| m s S bar

sul f (t%a tbog\r qt§ ?Wsu& ¥eﬁ#&ed%@%§ét%%%%)i?cr&%d lggﬂﬂ:enance

SU: ; @%s@s G%gigce% wﬁlodléaj r]ﬁydzacefm?mapmd(ldt?gcommltm,om gome locations,

sul fa sodi um s e assi u

car baEgy PK“?’%‘% ra }%&?@.@ﬁ‘ ?H%Sﬂl?afvglll\% %%% iH3poiHe themselves

MegNgsh We slel AkAHMIShth, Bgy)Qni uuablw @niceas éxhdg(ﬁcﬁé)ased scale

halite (NaCI), zinc sulflcé@4 (Zn9),, nc?ﬁ%lfl e f fom.

(Zn S@;yosak icos, sifg zpdéi@tg)n( P 1)em0|v aﬂl gloPF%foca e forma

' d Taskek g d
2 sl BBl ot (B e oo

Asphamcﬂmblarr@t diovited i yalgiam erskprals (Ch ps)p@alﬂuglnS%ﬁate (CaSO4),

crude ol b, Wiisgh @S %uﬂp ls@ieded (ﬁmﬁn%&mﬁﬁ equblel PB£X), barium

in tSfUene, M and cally exist int form of

col | oma@nfaeu(spﬁzﬂs) msntsmawdﬂaieié@%y sediarcabongid RlnCes), sodium

int Ig&lfa%e aZS 4)', so@suﬁhs%hﬁd%mzﬁ,r ﬁotgsfsﬁxﬁpcarbonate (K,CO3), potassium
sulfate (K,S80,), magnesium sulfate (MgSOy), magnesium chloride (MgCly), halite
(NaCl), zinc sulfide (ZnS), zinc sulfite (ZnSO3), zinc sulfate (ZnSOy), lead sulfide

(PbS), lead sulfite (PbSO;), lead sulfate (PbSO), and the like, as well as

combinations thereof.
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brown to bl ack anorphous solids with conpl ex
structures, involving carbon, hydrogen, nitrogen, and

W@ 00602920Asphal t enes are typically the nost poPEF/US2005/031857
fraction of crude oil, and will often precipitate out
upon _pressure, tenperature, and conpositional_.changes ... .
in t HO53] Asphakienes jafrg copBARLE| definrdhgs dhat PRI oo Plahich is

or  PHYSERGRP MR arD SRS B tBflene BRINRiE AR xist in the form of colloidal
preci pl tation'can occur In pI pefl nes, separ ators

. ,. and
ot hefispeysippmesettlized pyvishar campersfsHaithe aide PR tghaltencs are often
subt B{ftv@ln @@I’M%}éd 8‘@3&8” SRR WY SoRfpTRL s@bulrbs Sintolving carbon,
eposi ted, the

Once e asphal tenes gener al Iél pr esent )
nunmehgpdregep; oltogers afidsulfiy.d Aspleltoers apy bpigalbr Bie mqst polaisfraction of

pl ugqi ownh ubul. i s
A U 5y L A0 GO S 1 s
sepachdnges @athé pitaadulting] from blentiing bor othep mealiknidak or physicochemical

producti on cost nd requjre the need for..r L ati o
RopniiEnds: Awraten HentefiS: HCraaEt: pREHSNED AR Rud other
and pgliphedt agtwanss afownbdle ohuin tatsulitereanean hydrocarbon-bearing
subst antial |y insoluble in_n-al kang\ tag%sUCh a

t
or héxmatyn il §dPnerederatitida thees AR @F‘éﬂrilgf)s%fe%gﬁumemus

[ " Thefpren s afde QB bidsced, shet balph@Bmg: dovnhole tubulars and/or
Predi ctive Approach Based on Conputer Assisted

St r udtelibaress) dhekingt afb winerd apd dHFeing withnthe,dimsgning (ff separator
AS ph@h%ﬁﬂ%%, %ﬁ] gf églﬁéﬁaélptn%oand @?e\(/ﬁjio@llpﬁﬁﬁnc_@sté 'ancg %\?fuﬁk 8héTheed for

Sci en and Chi | 'ggarl an, -
eds. rerdiasioner ASelialiense, B wsed jgreing Gmludey tho gopyvplatile and polar

005 ' i cB3s pentane or
([‘jes X ﬁa%tle%%ts hﬁ; ?Aetﬁo%’ﬂ.ﬁlcﬁé(t%@gu%&gnt%ﬁy ?ﬂs@ig#)l\é ul[‘){-qmﬁﬁn%%su ﬁlﬁs pentane o

nprise "cages wat er I'ecul es
encl hsiang), g defirtel! and|desuibes by Diallet ar @l [‘Fastmogiankic Properties of

occurs Wth suffigcient cqonhinati f t n
pr es <YPRAICRSS " Ay Igrﬁ&atr“éet 2\1’8{?35 ér)?g?de g)ﬁl I ggg?nce: u gﬁteﬁ Structure
met haneidagbhansed prapate, Siongéttonsly driwc alspyonvenes and  Asphalts.2.

met hape-t ohept anes, _ni trogen, d sul fi H2S .
and é%?"f)’@@f”@i’so’%i%éf 0(@325‘0.’ Zﬁ%t"t?%’f %‘g’gp 'ﬁy%t}da{;%gm aélﬁn’)G‘V" eds.:

f or megkietienSciédee BoV.ogsiad3-007 (2000)her i ng, and

transportati on of hydrocarbons in the presence of

wat er at high pressures and | ow t enper at ur es.

Dependi ng on the pressure and gas conposition, gas

hydr a69] Safurdd Uiak Chydiat@] oa nmplly algyeratdserae dusdribed herein, comprise

coexists w th natural gas at fenperatures as high as.
80 OFcqeapcRftwaty veylecutos CBeloeeiest hpg 8‘%1%%0%&&“%%6%‘(%&"}1 ocurs
hi theat WE&et donMMatiBs of aeHetfturbr6 §58ss@QU TRt hydrate guest
thus restricting flow In many cases, these

r est madedulsn sir@kugmmg{hqny, fethage, propane, light hydrocarbons, methane-to-

heptanes, nitrogen, hydrogen sulfide (HS), and carbon dioxide (CO,). Natural gas
hydrates can form during the production, gathering, and transportation of
hydrocarbons in the presence of water at high pressures and low temperatures.
Depending on the pressure and gas composition, gas hydrates can build up at any
place where water coexists with natural gas at temperatures as high as 80 °F (about 30
°C). Once formed, hydrates can deposit in the tubing, flowlines, and/or process
equipment, thus restricting flow. In many cases, these restrictions eventually form

plugs. Gas transmission lines and new gas wells are especially vulnerable to being at
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plugs. Gas transm ssion |ines and new gas wells are
especially vulnerable to being atleast partially

whbkwekztodby hydrates. Hydrate plugs represent BEF/E83005/031857

hazards as they contain significant vol unes of

conpressed natural gas and h been known to preak

free gt pieflbcbiprlsd B hygle: | 3&1}? AR rervgesgwégm hazards as they
pi pe |cbﬂt§inrs*i’%iﬁﬁl{aﬁt3vohﬁ§es%@ e&pﬁﬁed/natmra%b@ ah@ Qa%tte¥n k@Rin to break
it prudent to prevent hydrate plugs enever possi bl

3 . W e, .
r at héfeehBfeIacHlp Hpipebingse VEIME £ Ctah BIRFISRFCEPIfE )T Yplmmany in the
[ 0055} qulte® riD & PAIERAD pREed &Y drhibiphied WwhiR e AEROBIe! rather than trying
formation” i's conmon I n petroleumindustry and it
occurte renndiéathemn oneegheroldi.i cati ons in the
t her nodynam cs vari abl es that change the solubility of
wax or paraffin fractions present in petroleum The
paraffining_phenonenon i nvol ves speci ally saturat ed _
hydr de@i5hdihe mhenemenenr ofc hapHinamtl WikgHenpsit efoumnationwisi gemmon  in
dur i tr@l%ﬁiﬂ li'x?&tfst?ﬂ ancf 1t QWu?sncg)nEeréﬁéHt e dﬂf‘catﬁ)‘?}g EOhE Wh8rmodynamics
The deposition in subsea |1 nes, surface equi pnent,
pr odwetidtdes thatl change thr sobbdity ohwee gepardiin fraotidas pessent aw pesroleum.
signi-fi cant..and crescent . 0 [ LoNn. ¢ 1
Tyo o GRaRRE HASHEES i fL%s Nop Rl Sy ARREMEPA of tinear
t ubulcasis aadhdightrdvdecplas ivaightaduripf acesctibayfidvw bad seatherd ©f petroleum.

near .entrances and. exits of chokes, and alo callars .

e R RS B b g Qur Besoci il i dshch ottt frpeven in

Sr od u_gs@ﬂzoaeio;clal &b NBaufeO ipaficdit eall Flirés%éx}’]colﬂssa ofl p_eiirc_)lgurr_l production.
eposition of wax are associated to ase equilibriu

of hylgPiselhy. parsingraosts op fhsi w%ﬁaw@e PBH AP (R AY ST pimilar places

f 1 oW 4ok RRNE GhIVAR! nbar dHMBndeahAd ELiRI JTLhBRG OISl ECollars and similar

function of petroleumintrinsic characteristics and

t enpéesiticiion devieds e the flownpath pf e prpdacedpetreleimns duri ng
t he production. The appearance of a solid phase in
petrol eum and t he subsequent wax deposition are

rel ated to changes in_the phase equilibrium caused bg,
pet r dP&GIPessItpiRy andodeppsiiapal Hex gf aFogiptgthiqphase equilibrium of

fr aCFHK&%éarb@siagh Rhhid-aghssied deditoRs PEfidvR |8 R1ivAS. HESshraffining
herein, paraffin or wax refers to nonaromatic _
sat urbatasebstopd fustietefpetrolsnmantinsie chasactaistiesaind tevanerafgye, velocity

t he [ ' + i .
|t ool Bl YGRS Mo DS Sg A5 BB Bt oA phase in
genepatrolath had she fubsementf wae degoaitionfard tebatals®eciahgessin the phase
and syst.ens descrj bed herein ar.e now described.. Prnior .
o s SHULPTTRY SRR By Ko T oB Ty g h, Dpd fractions,
firstorighbRy Wisssvddia fetroietmf | Ayvusedt leeréihy wigftin tdhevax refers to non-
hydr ocar bon con%gﬂt and usinq?Ihis ianrna

) tiagn )
f Ur t RS B FAHEEHRSATORYS OB TP URE 4L PARGE dfpogeneral chemical
r el atghp@PCFLEIBMerdd n is an integer between and including 22 and 27.

[0057] The general methods of use of several of the assemblies and systems described
herein are now described. Prior to selecting a magnetic system, typically one must
first determine the fluid flow rate through the hydrocarbon conduit, and using this
information further determine what system is needed, and the relative placement of

such systems within the conduit. Information needed to calculate hydrocarbon flow
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such systens within the conduit. Information needed to
cal cul at e hydrocarbon flowate through a conduit

W@ tavbiozagy3 i ncl udes one or nore of the foll ow NECT/OB1008031857

gas condensate reservoi r pressure (psi) bott om hol e

t enper wat er
Specff1 u IrlJlaccglnfhi}E §B gib‘%? L?bl nogfe |0 &ed%)ﬁ’awmg oil or gas
di arretoﬁden@zrtet msttrscnﬂﬁrechum@tterbottamdhm teniperatitlyi wgettyfliguid ratio;

?gg t é’nfnﬁ V\ﬁﬁﬁg gmfgﬁ»{) 531}’)3% de{)jﬁg?l&)t Ig? ?}lﬁlélél gfa?rge;ter and outside

t hr e afigflet6) BIE6H the mbmgseﬁe bl fubig tviddgitOdepty bN@e paddbetion tubing;
tested gross ‘i‘ qui d r I%el oW Pgrlr age det ermi nat i on

of wHRRE Gyt daeter 08 an il FPRAT DS Phopmertiontseq in the tubing
I NSt alnldt ) Syt Bes (lﬁuiﬁ rate.FE6llowihg e eR@8RBo6f v%‘hlch system to
retrofit system(eﬂ FIG, 7A |s chosen. &OOS] hi

the iufet eifhier ap paiging brsrreblﬁasstﬂ fion, §Ystqse d@rgs JHC. 5) is chosen, or a
downhgl.&t R Qi fd 7AREREIsks assenbly system such as
assenbly 1S e (Fg mchossen and put together (that

i's, the desi red rragnet seal s, and |l ock nut are

install ed on the assenbly), and this is threadabl y

at t aghesk) th?t}fetﬁ?sta%@gthgﬂctuﬁtﬁ%hffs'nﬁs etBHak?x' 118 db0nidfe, E’r!r@ﬁﬁﬁial magnetic
inthe well. The first tu he tubing string i

t hen assembifosmsten such aragseadhs H}:ltrrtEIGeS isubpssgendipw together (that is, the
attac a Wn I t

mgner e Bl AR PR e e ARl 1, Bl gp s s
400 fthreaxiaﬁlySﬂtacHed tapizer ¢nd afribe first tubingrio ibe @ldcedh gt the ofell. The first

Pt g BEP o ied s kg i sl BRER e Yoclcling il e oraached

dri | lanfll e@rdowaRele} féth as primdity of S:ndgﬁditd:- bRemblcedl0 Béiflg positioned

t he hox conpect ext tu end_is ) .
thre a)érfﬂey abu ébﬁg ﬁ@na H %Pttaﬁaéf BB'E“{% ésferlsfﬂ of progpgtion tubing has
assergaby pladdiid Ahe sikdes, @8 dbieefow %Vm&g@leﬁ@as@&ﬁﬁl? G Rell on the

onto the t ubul ar above and bel ow t he assenb

Ly
desi & fleprgand the asprablasphanddhreadsd ltteethe&ebrcemteemn afhe next
i's pigked g ADE ERADBH! Slctled ihi&hd H&t &qme&roh%@ﬂtbeas@&nbty, and

inserted into the wellbore. [0059] In the instance
t hat theémpkaandcpreaky i degicp as cenneetafwnt@e@n tabdaredbore anddelow the
vveI I t t | el 1S

oi cafeisl T delthog orROR Meh apRRTCHR tho UMb it Boked up and
rrag nebimected to he intbimgseingHeingnmspritsbintochaeelitede.t 0 a
running tool used by a wire |ine operator, and the
assenbly is run into the well bore. System90 is
typically run about 12 feet past the connection point
of  t He039U buthainstanes Gat thetubing stimg ihgs desdy bebniplrchdin the wellbore, a
pl ace nd t e s st n.ge (
oy Frist ok TR 68 S SR B el Tyve F-
mag nebllar sapsaadietic &(ﬁoﬁaatssetdﬂﬂ)n nlag be eomieedd tt@atnhfmngabd)larsed by a

wire line operator, and the assetnbly is run into the wellbore. System 90 is typically

run about 12 feet past the connection point of the tubular where the system is desired
to be placed, and the system is then retrieved (pulled back up), releasing locking pins
95a and 95b. Collar stop magnetic assembly 90 can then be lowered to the collar
connection, wherein it will lock into position, for instance in a collar gap, with

slidable arms 92 and 94. The running tool is then removed, shearing lock pins 95a
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connection, wherein it will lock into position, for
instance in a collar gap, with slidable arns 92 and

w@®2006/02%203 unni ng tool is then renoved, sheari nBCT/O8005/031857
pi ns 95aand 95b, and the magnetic assenbly 90 will

then be | ocked into positjon tool is
r et r PRARYY, angibe {nﬁ%neﬁp assembly 8%@&@8 %e & g% ],HE? pgsmon The running
Pl ur @lol §VreRlevad 6ha eRRodesE Rbbadd, plabifg ABGMETityGf such Type-F-collar

assenbl ies at the desired di stances apart, e.

ever ytona@gmtwt sapidigs abtg deired] BEwwEs Wﬁﬂt &8 rrgovaer"?% 0 ft to
enbog% O0f the present invention disclosed herein

have een nade in the context of downhol e hydrocarbon

wel | production tubing, it will be appreciated that

the inventive concepts taught herein have application

to akd gaé}?o R in have
expellenﬁﬁﬁgeg%sﬁpg ul ﬁﬁmnggggg%ethe€§g§??§§?§%%mﬁ

of t heememadwe titei contsxi of dewinhole hydrecsrhon weleproductiom Bbingsit will be
i ndust r t

o o2 Y ol P LA SIS ARG oo
an i setiee e{n@&ﬁ)izﬂnhé\l@ etqhmnimt thet hms@nq@rdﬁpess buildupn dM@reove the

apparatus di sc| osed an I

o6 ARG Fotre dhatachsp Bt TR 4b RlsTbif Y 8 ol BEmay be
pr es efplele:ied asimhere ddbbdie btﬂhcbumstuﬁm:ksn amdarémpsawhtra scabEf is often
this invention have been described in terns of

pr ef @R {S8¥- enbodi ments, it will be apparent to those of
skill in the art that variations may be applied to the

nmet hods, processes and/ or apparatus and in the steps

or in the uence of steps of the net hogs de

er o104 ORISR APoRo P BT (ouR RSB g herein

the iRy 8thfA8 - anVsxBcuSdiE®ithdug alnliye, exdperitehthtiddeinalpgiarogthe present
that certain features which are botﬂ¥nechan|

ally a
f uncdiseleaure.y Whilp gheapethods apd appgragusiof %@V?l‘ﬁ]ron l}éen Hescnbed in
feat H’&&% o‘ég)'?egé téae&qﬁb%ﬁﬁénth Whiiliehel pParsai® tﬁdsseSdfradualh the art that

results wo e achi eved. AU such sinm | ar substitutes
and rvedations may beaprdisp 49 tametheds, [pErsesseknd/as @ppakatithandgp the steps

are deenpd L %IRE o%t%}ﬂ of tﬁg%eﬂ?o(ﬂg B& ﬁl%él Iféféﬁ}?@ﬁﬁo& fledaltfig from the

i nverition ystem f or
i nhi kbihdepigand epapsidf theunyaitipn. i Moaa sfpbq;ﬁrdlllfy,l ibwilpbe dppatehiethat certain

o <padetienBbit T PREMFASHnCRANEL REEH dn boplpiped o

f 1 ow thagseees téscabgheteiiNahildthe earﬁomtshmmwahlttywwld betahitved. All
rragnes%clzhc s1];n|1131|‘ gubstltutes and modifications apparent to those skilled in the art are

deemed to be within the scope and concept of the invention.
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2. The systemof Claim1, wherein the magnetic

assenbly conprises a rare earth magnet. 3. The system
wo@R00Gl29203 2, wherein the rare earth nmagnet i s BCT/US2005/031857

samari um cobalt magnet. 4. The system of C aim 3,

mherﬁﬁgmhpganagnetlc assenbly is substantially

cyli he system of Claim4, wherein the

system conprises a plurality of nagnetic assenblies.

6. Anl.appaX aydtsn ffor imhitdiiey depmkit \butldgatn adhdid diods path, the system

flow ng through a conduit to inhibit the formation

and/ or deﬁS@T&?@% of solid phase deposits within the

condui t, the appahhets ne@ARrak®hibY digfosel HogiEhe ﬂuld ﬂow path such
tubul ar nmenber configured to be interconnected w

the conduithatithe fHd AeWessen Hreeh aiertinig- S&Pthaaxmﬂrysqneaﬁé magnetic
an inlet grans for receiving the flowng fluids and a
second end longitudinally opposite the first end which
provides an outlet means for the flowing fluid;, a

cylindricah, bt CRAY 1 NOheilNHeldh ?cheasse%@f%rﬁqrﬁgé £rare earth

an interior s ace and an outer s ace;

magnet remﬁﬁnﬂon device having a first end and a

second end, conprising a flange having a top surface

di sposed between the first and second end and

enci rxcl i ng‘hb hestarh ofi (i@, twhisteirathe meeizerth napoktds e ghthatum cobalt
threadablirt i%posed at the second end, wherein the

magnet pon the top surface of the flange. 7.

The apparatus of Claim6, wherein the cylindrica

magnet |s riented h that the rth pole of

magnet is The | SMPBO% bIR Q Vhep; ?L\lg tm%%?atlwsmafy Is substantially
tubul ar heygidagaiand the South pole of the nagnet is
oriented towards the second end of the tubul ar

housing. 8. The apparatus of Caim6, wherein the

cylindri cah,. GREGALLF CRinR4! PhGeif %[et @stglﬁg;@ﬁbnse% a pTLH@h? of magnetlc
apparatus of 0 aim 8, wherein the rare earth magne

a sanari ugssewblagst

6. An apparatus for magnetically treating fluids flowing through a conduit to
inhibit the formation and/or deposition of solid phase deposits within the
conduit, the apparatus comprising:

an elongated tubular member configured to be interconnected with the
conduit in an axial manner, having at a first end an inlet means for receiving
the flowing fluids and a second end longitudinally opposite the first end which
provides an outlet means for the flowing fluid;

a cylindrical magnet, having a North pole, a South pole, an interior

surface and an outer surface;

a tubular magnet retention device having a first end and a second end,
comprising a flange having a top surface disposed between the first and
second end and encircling the elongated tubular member; and

a collar threadably disposed at the second end,
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magnet. 10. The apparatus of Claim®6, further

conprising a protective shield applied to the outer
waebazeodf the magnet. 11. The apparatus of CQPEI/ISBHN5/031857

further conprising: a cylindrical |ock nut

| ongi tudi nal ly pl ace d betweep the net. an
second end; a "fHeFedy ggﬂagﬁfﬁﬁsgéﬁpog SHaeoL qheegfgaﬁl

cylindri cal seal, wherein the first cyI [ ndrl cal seal
forms an interface between t he Nort t|c ol.e o
t he fmgnethespgaratieot Glaing b yhersn fe oyl @é‘e i ﬂ’aenlt‘ﬁl;su"h that

second cyhb Rt GRle SaRd nfafidiBs @fkntddlt8¥Aas ehetb @ADL ttREtubular
Sout h magneti c pole and an edge of the | ock nut tiuch
f

that the kysingdnd thalSonbeleefiihipmagsh iscorienied iteatis ke second end
novenment %tﬁﬁul g}l 12. The apparatus of Caim 11,
wherein t I'rst an %econd cylindrical seals are

el ast omer i c Orings. 13. A process for renoving or

inhipiti thefor I
hydr g'c arb apB?‘rgtélse?félagp Q%I}eﬁél?%{hg Eﬁ?llgalt o%tg%wéraw&%
product i omagngbi ng, the process conprising:a).

t hreadably attaching a magnetic apparatus of claim1
to an end of a first conduit to be placed in a

subt gr r eahevpbhBME 6f Clajn 8 rwierdimthe tdre eartindagnbt ik Bsamdriven cobalt
subterranean formation; c). attaching and placing a
pluralitymd$etonduits to the first conduit; d).

t hreadably attaching a magneti ¢ appar at us of cl aim1

to an end of a subse uent conduit to be placed j E‘ta i
subt &9-r anBagreprereiup of @laing efurher ﬁ@?ﬂ*ﬁéﬁﬂ@@@%@veépe applded to the

a) to d) 1, @gl\éqn glurality of magnetic
appar at i ?‘g%lg'lﬁltfu |Onal I ya%gpaced a di stance apart. 14.

The process of claim 13, wherein the magnetic apparati

are | ngl Al S5 ANGENS: r om about 100
feet ﬁE; Ath%JGJES‘gP ﬁlglgar r o) gf
a oyhndncal lock nut longltudmally placed between the magnet and the

second end;

a first cylindrical seal; and

a second cylindrical seal,

wherein the first cylindrical seal forms an interface between the North
magnetic pole of the magnet and the top surface of the flange, and

the second cylindrical seal forms an interface between the South

magnetic pole and an edge of the lock nut,

such that the cylindrical lock nut prevents longitudinal movement of

the magnet.

12.  The apparatus of Claim 11, wherein the first and second cylindrical seals are

elastomeric O-rings.

13. A process for removing or inhibiting the formation of solid phase deposits
from hydrocarbons present in a fluid flowing through production tubing, the

process comprising:
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15. The process of claim 13, wherein the solid phase
deposits renoved or inhibited are scal e deposits,

weanaf9203 deposi ts, hydrate deposits, asphal t ePer/Us2005/031857
deposits, or conbinations thereof.

a). threadably attaching a magnetic apparatus of claim 1 to an end
of a first conduit to be placed in a subterrean wellbore;

b).  running the conduit into the subterranean formation;

c). attaching and placing a plurality of conduits to the first conduit;

d). threadably attaching a magnetic apparatus of claim 1 to an end
of a subsequent conduit to be placed in a subterranean wellbore;

repeating the process of steps a) to d) so as to have a plurality of
magnetic apparati longitudinally spaced a distance apart.

14.  The process of claim 13, wherein the magnetic apparati are longitudinally

spaced a distance from about 100 feet to about 500 feet apart.
15.  The process of claim 13, wherein the solid phase deposits removed or

inhibited are scale deposits, paraffin deposits, hydrate deposits, asphaltene

deposits, or combinations thereof.
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