MANUFACTURI NG OF SAND SCREENS Thi s application clains
priority to U S. Provisional Application No.

wWoMWH®2240, filed July 6, 2007, entitled PCT/US2008/067081
"Manuf acturi ng of Sand Screens” and U.S. Non
Provi sional Application No. 12/106,849 filed April 21,

2008, entitl %B}ngméi@@sgkﬁ@@§wseens".

TECHNI CAL FI present 1 nvention relates
generally to recovery of hydrocarbons in subterranean
formations, and nore particularly to tools, systens,

and_net hods for nufacturin sand screen .. .
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around the subsurface production equipnent, or may
subentiacant fvelq@io deretation, tefidyradgtoamda ewovoir, dar drilbolg ianwvell that

the prodqucgtion equi pnept. Due to its high br asi v
peniy ??@awaa@am%a?%&fwm% @P%?dweﬂmg{e s B, he
well B8Rl be | Briph8efHEREO Ry@bcdrdOisNGan bt PMAuBES froMAteeHeiRNds

processi ng ‘equi pment. " The probl ens caused by sand
complabndoyavesdhe desigmisélectamt hyd inseflatigreof@guipatenbaral matadals

i S S AR N
injebtiéh &f AGIASEAltePthe wdIPhASVIRICH cbAp®ed, production of oil and gas can
begin.

Sand or silt flowing into the wellbore from unconsolidated formations can lead
to an accumulation of fill within the wellbore, reduced production rates and damage to
subsurface production equipment. Migrating sand has the possibility of packing off
around the subsurface production equipment, or may enter the production tubing and
become carried into the production equipment. Due to its highly abrasive nature, sand
contained within production streams can result in the erosion of tubing, flowlines,
valves and processing equipment. The problems caused by sand production can
significantly increase operational and maintenance expenses and can lead to a total

loss of the well.

One means of controlling sand production is the placement of relatively large
grain sand (i.e., “gravel”) around the exterior of a siotted, perforated, or other type

liner or sand screen. The gravel serves as a filter to help assure that formation fines
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the screen circumscribes a solid base pipe having an inflow control device for

regulating the inflow of fluids into the base pipe.

The present invention includes various embodiments of tools, systems, and

processes for the manufacturing of such sand screens.



The present invention includes various enbodi nments of
tools, systens, and processes for the manufacturing of
waewb/osesel screens. SUMARY Enbodi nents of the PCEESI008/067081
invention include a wire-wapping assenbly for making
a sand screen using wire on a base pipe having a
ity of rods extending al ong an outside surface
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In alternative embodiments, each contact includes a dovetail-shaped groove
formed along a surface, and the mounting ring includes a dovetail-shaped protruding
profile formed on a face of the mounting ring for each contact, the mounting ring
adapted to engage the dovetail-shaped groove of each contact with each protruding

profile on the face of the mounting ring to enable sliding of the contact.

In yet another embodiment, each contact is connected to the mounting ring by

means of a pinned connection.



profile on the face of the nounting ring to enable
sliding of the contact. In yet another enbodi nent,
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manner in which these objectives and other desirable
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follow ng description and attached drawi ngs i n which:

frorithgifodlowing deseriptwme fom the dfawlingsyarelfrom the obgimer art
mechani sm for manufacturing a w re-w apped screen as

BREOBESCRIPTION PatBAE TNOAWANGS4, 129. Figures 2
illustrates a view of a wire-wapped sand screen

as SEdhynivavh Rehicthesd blgjectbes wad bthchdesdable-ohampledistics can
sections, and _an en|arged view of the end ring. . .
be qhitgjnecis explamed in thgdelowiag descriptiamand ifaghgdgtrawings in which:
enbodi nrent of a wire
Figure 1 illustrates a profile view of a prior art mechanism for manufacturing a

wire-wrapped screen as shown in U.S. Patent No. 4,314,129,

Figures 2 illustrates a view of a wire-wrapped sand screen assembly having

end rings between the wire-wrapped sections, and an enlarged view of the end ring.

Figures 3A-3B illustrate a cut-away view of an embodiment of a wire
wrapping assembly in accordance with the present invention for a sliding welding

contact.

Figures 4A-4B illustrate a cross-section view of an embodiment of a wire
wrapping assembly in accordance with the present invention for a sliding welding

contact.



wr appi ng assenbly in accordance with the present

invention for a sliding welding contact. Figures 4A-4B
WO kdowmonas e a cross-section view of an enbodi neet/USI008067081

Wi re wapping assenbly in accordance with the present

invention for a sliding welding contact.Figure 5
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Bnnect i on' conn i n connection
skilgdt iin'"the am dhat dmrpres:ht mgéntamemalﬁ b@l ptaotlwdamhomnthdser datails and

connection.with" o con ect on,with v not
thahgngans Seratient oo T S8 BOR b eltritge oA hay be
posSibRITENt or "more than one eI enent”. As used herein,
the terns "up" and dovvn "upper” and "l oner™,

. dovvns? é nﬁaﬁﬁgabov gd pgiﬂfigm}lé% @61%1&:0’[’ “cl?nnecuon

“cohRgcawrl”] i catmectgarr ednht’l ael Pasintitogs abasel Gr niveh G dlrect
gi ven point or elenent are used. in this, desc ti\l ption t

COBRUENT Pry "B ESERTHEN SBHHevIapBU ERTED ik fpe Torm set” s
usell Y Gftah ©Bne MRMBRYES: “n{otﬂ@ tHafl o "eR@Rnk'N 9A SRS SHY the terms

I nc es: packers, bridge plugs, downhole valves,
“up§|a‘ndi ‘figwal’ eGippst” dolf flbept”uupveardlyi aand clesmweully’s ﬁ‘eplstream

and ‘Q({o%vnrstergarg X a‘g‘cllbov:e:(’ PaBn%) “ge(iol A anadngthgrl Ihke tterms 11q1@‘nlcali]tmg re?aQwe
positions above or below a given point or element are used in this description to more
clearly describe some embodiments of the invention. Moreover, the term “sealing
mechanism” includes: packers, bridge plugs, downhole valves, sliding sleeves, baffle-
plug combinations, polished bore receptacle (PBR) seals, and all other methods and
devices for temporarily blocking the flow of fluids through the wellbore.
Furthermore, while the term “coiled tubing” is used throughout, it could actually be
replaced by jointed tubing or any relatively smail diameter tubing for running

downhole.

Generally, various embodiments of the present invention include an improved
current path in the welding process in a wire-wrapped sand screen manufacturing

operation and a method and apparatus for wrapping wire around a sand screen



devices for tenporarily blocking the flow of fluids
through the well bore. Furthernore, while the term
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be replaced by jointed tubing or any relatively small
di ameter tubing for running downhol e. CGenerally,
assarablly owbereinbibd treulas assemblyels pioesed of icompnndntmn haviog deféerent
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W Ttfie pipe and rods are rotated.

In accordance with this invention first electrode 16 is
positioned to engage the wire as it is wrapped on the pipe and provide
a welding current that causes the wire and the rod it engages to fuse
together. The electrode is disc-shaped and rolls along the wire. To
complete the circuit, means are provided to connect the rods to ground
a short distance ahead of the wrapped wire.

In the embodiment shown in FIG. 1, such means comprise
second or ground electrode 18. The ground electrode includes a
plurality of contact assemblies 20. Each assembly includes contact 22.

. for engaging one of the rods that extends along the surface of the
pipe base. . . . Each individual contact assembly is attached to plate 28.
. . along a line extending radially from the center of the pipe base. Each
contact engages one of the rods located on the outside of the pipe base.

* #* *

Electrode 18 including contacts 22 should be made of a
material having good electrical conductivity, such as brass. This
reduces the tendency for any welding to occur between the contacts
and the rods. The rods are generally of steel, often stainless steel.
Housing . . . for the rod assembly as well as mounting plate 28 should
also be made of a material having good clectrical conductivity. The
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feedi ng neans can be noved |l ongitudinally of the pipe

and rods while the pipe and rods are rotated. In
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positioned to engage the wire as it is wapped on the

pi pe and provide a welding current that causes the
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t hewi@d@spett &P PIRUFARTDK-38 addNBA L4EK ®nk N@IboBHAMA of the present
~ connects the electrode to ground. Enbodi nents of t Re
invgntiondndludesae tmpmyed mptcovapping akesolbly Gra. agithat desgiihed above

but .not .lidnte 0, the progesses and t ol ri
and 3 0% ip STt NG whoBRinB 6 e A0t PR 0L SRET g oo
acrdt8aNSettd¥: axiA) rodslj 08! whéle 6@ %Q&Cp?e riaélidds! & rlidlwap@dtriding
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obsragtion) 106w Thedmpsd el gire wranping asserplly dnciudes aanysitingging or
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apparen
204 includes: (a) a dovetail-shaped profile 204A for mating with a corresponding

groove 208 in the mounting ring 200, and (b} a contact profile for engaging each axial
rod 108. In alternative embodiments, the contact may include the corresponding

groove and the mounting ring may include the dovetail-shaped profile.

In operation, to wire-wrap the base pipe 104, the contact 204 is in engagement
with the axial rod 108 to provide sufficient grounding to weld the wire 109 to the
axial rod 108 (as shown in Figures 3A and 4A). As the screen section is being
wrapped and a protruding obstacle 106 is encountered, the contact 204 is permitted to
slide along the groove 108 of the mounting ring 200 radially outward to clear the
obstruction (as shown in Figures 3B and 4B). When coming to the obstruction, the
wrapping process is stopped and the wire-wrapping assembly can be moved to a new
position on the base pipe 104 even with an obstruction in place. Once clear, the

contact 204 can slide radially inward to re-engage the rod 108.



Wth regard to Figure 2, a sand screen assenbly 100 is
shown having a wirewap section 102 forned around a
whame/opi2pe 104, wherein the wire-wap secti on PGI/US2008/067081
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the ¢ acg(p‘a\é@gﬁcge EIB‘FméWhaftlhe%ﬁlﬂgmﬂo& where the base
pi pe includes a radially protruding obstructi on 106..
Thelnj applsvradivaicrbodingsp oh dredusishbinyentimy, yy@despect to Figure
_ i . _ . | . .
N e e
enghgerhent esith {ie) maudigatieg DOG h&add coutadtid0é iB€tddesf opin 207 for

compreigndogie B el MR e ORagr er i FBrS BrgHgh RgTEss 0
degfets 3 niRd &ﬂ@ Sonth&l c%kx%ﬁrta LS (RSFR ekl %@g)ﬂiehfdlearﬁl%_t&%it

may 1 nclude the correéespohdi ng groove an e nounting
clearanvg ofagnyi peitudmgt dtstrdeticet aiWhikbhpadarp mofe-Weapping machines

. operation, to.wre-wap.the ,base pipe 104, the cpntact
incf3B Ronfatse gy B, fRbeneioh) Pl T Ao R pier
eccaitfititied SptovlliUBHioREr tithpabatidnh 8nWhe Qundi®@yih® Habke pde, ahis
rod 108 (as shown in Figures 3A and 4A). As the screen
emlyslitmedrparmith @i high degrpp efl piiod im ther enntagt phtpapised &1 e ¥0B-
IS, enco%tlel{ eg tlhe cgjg{ aﬁt n204 is permtted to slide
Wrappiag SSEPTY 0000 1EE P PR Rount i ng ring 200 radial |y
outward to clear t.he obstruction (as. shown in Fi gures
Oh Bl aptrepanodiBin. 16 PasepetaR  h et 1Sure

6, the %%Bh&‘iﬂg RIREEES cdrtactd ARP&Haging thd8xid¥itb&s Y6PRRINBGed to the
assenbly " can be noved to a new position on the base

baspipire 104 arevienated h arotatbgt mevntingnring 2p0 dewepla@h@e described
clear, t contact. 204, can slide radially, inward.to

sboft i aBtip &1 185 riret Benie LRubAT AR B Rididor tne

basWipi: WIBE Rbitacts ShEAHMY (HP¥xihlUodh @hvd Bsihé!degrae bBF dgkddin to
menber (e.g., a spring) connected to each contact for

motyj rdially duniag s rarnpingaprioasss yithendaragcounh forgniagr pepentricities
nepbher | d. it th n i de. '
or SRR u P oURRL Bt FROMATLME Bielint o b o prove

cone Cction,
subStRiiallybuswirt it hesatnt for elestiubticm\wdorighike b38 bietsultagikenidiings

(all %2?0?1 gcrfgggve\)l\.d }Ahwﬁet;?dgvﬂeailorig ?Iicluded in the wire-wrapping assembly
to align with the contact 204 as it moves into the spot welding position. A force F is
applied against the contact 204 by the wheel 210 to more readily secure the contact
204 against axial rod 204. This facilitates formation of a more direct current path than

known from existing technology.

While the invention has been disclosed with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and
variations therefrom. It is intended that the appended claims cover such modifications

and variations as fall within the true spirit and scope of the invention.



In an alternative enbodi nrent of the present invention,

Wth respect to Figure 5, instead of sliding
wergagemrsnt , t he groundi ng el ectrode contacts POBUS2008/067081

in rotating engagenent with the nmounting ring 200.

Each contact 206 includes a pin 207 for connection to
WHA® I8 i MAIRID d8ch that the contact is free to rotate

as nmuch as ninety (90) degrees to nove the contact

conpl et eWjireawsippingoassérhiely bfas engidinpea kadd atrdert osipg rvmd on a

cl earance of any protrudi ng obstruction. \Wile pr
basarnlpwla“@nwa&wﬁfg HelOH$ ﬁé@nﬁilﬁaaimvéoanc@ﬁ%la%ﬁ%rf%etqf the base

p1p¥et'f1¥\a}njem/ ?‘S’l g%ggeﬁl% %n%-}gﬁ{lg.to account for ninor

gccentricCi or o ot her inperfections in

t he under

i oh PR Shtorh for S i e otk B TRP STFRE 2 RS frofind the
lonfit@dindl aRIMAY hge pipeenbl y to clear |arger

obstructions. In still another enbodi nent of the

Pres ile OB AHAREY toNidD the WefcaRGd! e BLEMER ffhe 151B@ and the
‘ groundi ng el ectrode contacts 204 engagi ng the axi al
rods adlspap@vhalisalnedlsed t o t he base pipe 104 are | ocated on
a rotating nmounting ring 200 (or plate) as described
abowy first ¢thetrodd tsitonedio dngage thie vgre2tid widy tHeewire to each rod as
synchroni zed with the rotation of the base pipe. The
eé’BFﬁlé@fréppéﬁ@&%“ﬁdh‘i wes:@fal rods have sone degree of
freedomto nove radially during the w.apping process
ei thercanyd gkewodn bpyingnd Mveundiwecring  adt ¢ auglityo ¢ separate
f r
indf B 05HaLiTRAD BE RATIAR LIRS QAR DA RA! e
mominﬁtgrrmgt hasivgr 4 ianer dlhﬁetbxalageptlmﬁ aﬁlﬂ)of&r diamend of ihe®ase pipe,
ﬁall descri bed above) gﬁf e 210 i s included
each coptaet bingadaptaddp ﬁ@ovgsré@ gﬂw% an awvm plopg ghe mounting

8s rhdd 0 the spot wel ding
rm%osn ?5% %Q[Adl Péée "gﬂlys gpp i ed agai nst the contact 204

?O/ ﬁvﬁergf’\ﬂglg ﬁgs)z(t aﬁcgrgdgg%%cg%g egtfr CC#}E-?a%.H Qe %fryrérlg(fo }cmt as

the@sﬁreﬂan@@g@ cdtlt Rdtto uetd BBtwiRabhd fadn known from exi sti ng
technol ogy. Wiile the invention has been discl osed

with respect to a limted nunber of enbodi nents, those
skilled in the art will appreciate nunerous

nmodj fic [ e m 1 StHaN d

(et t he ko AaraRfnfiE BB, oP SIE Db e baR e

inchndes @t dostimction priudingtridially betwardibeyspd thet owerddisoetpeobihe
the invention. WHAT IS CLAIMED I'S: 1. Wre-w appi ng

basg eWENHIYy for making a sand screen using wire on a

wherein the inner diameter of the mounting ring is sufficiently large to permit

the obstruction to pass therethrough.

3. The wire-wrapping assembly of claim 2, wherein each contact includes

a dovetail-shaped protruding profile formed along a surface, and

wherein the mounting ring includes a dovetail-shaped groove formed on a face
of the mounting ring for each contact, the mounting ring adapted to receive the profile

of the contact within the groove to enable sliding of the contact.



base pi pe having a plurality of rods extending al ong
an outside surface of the base pipe, the w re-wapping

wa@s@ennt2y6 conpri sing: a pi pe support for suppoPCT/H§20081667081

base pi pe and applying a rotation around the
| ongi tudi nal axis of the base pipe; a wire feeder
adapt ed Tk wiréprigpengMssembly @f obhirh ¢ wheiei eheh obntadiéncludes
pi pe and the rods in spaced helical coils; a first

a devetlrshepe gFoave fopnRedialens e fydise: e wire and wel d the
wre to each rod as the wwre is wapped around the
r odshereindthe sovoiing eingcinchides Radpyriaiashapedhtirplgiding grofile

and a pluraljty of.separate i.ndivi . aCl. '
foriEn et b o BBREREE B Gagf Hintdshitht sRERGRL R Meplha v
enghftethe Y RthiShdple §rdd3¥ o BachtohABEWitH eaiEjretruding grefild drathe

an outer dianeter of the base pipe, each contact being

faceofthe swpundngmingtorendblgisliging whiheortagt. out war d al ong t he
nmounting ring to engage and di sengage with the rods,
wherein the first el ectrode and second el ectrode
define an electrical circuit as the wire engages each
rods.t o Vigheowirb@rippigy dseerhblg of olém 12furthlvecomprizingr appi ng
assenbly of claim11, wherein the base pipe includes an

obsi kedli RRAnREPbFdkithite thadb@hdty ofWid\ecEnd eicomstic] e wheel
outer dianeter of the base pipe, and wherein the inner

adagtied e 2enly afforchto ersLavniagatia tiae W sichicentasftangages Pgeot he
d&frnit t he obstruction to pass therethrough. 3. The

Y% r e- wr appi ng assenbly of claim2, wherein each
contact includes a dovetail-shaped protruding profile
formed al ong a surface, and wherein the nmounting ring

i ncl udes_a dovetail -shaped groove.fornmed on a face of .
t heb-mounthen §iier HEPPisE @é@ﬁb%ﬁf a@tn,l %h‘t—’!g?lrﬁlli‘n??‘&?gc?ﬂt% 18
=e] i tact within
co@ﬁ@%@%&%@o& 0 gﬁhlglg% %Shgllel (f?ﬁé Io? Pﬁg&%gﬁ?[gct .4. The
Wi re-w appi ng assenbly of claim2, wherein each

contact includes a dovetail-shaped groove forned al ong
rein the nmounting ring, incl.udes

a surface, and wh a
dovét ai | ‘Esﬁ’ﬁg@a BE SPAKNE g SHFFTRET 198 AelPss P8 ECE S
obst&idMMBirhdiSg FAdMly REwSa Hont B8 1HASH pipd, kEmPRMAET Ng ri ng
adapted to
mounting the base pipe for rotation around its longitudinal axis;
positioning a plurality of rods along the outer surface of the base pipe;

rotating the base pipe and the rods to wrap a wire in spaced helical coils

around the base pipe and the rods;
welding the wire to the rods as the wire engages the rods;
providing a set of contacts for grounding the rods;

grounding each individual rod ahead of the wrapped wire through a separate
individual contact that engages only said individual rod on the outside surface of the

rod adjacent the wire; and

moving the contacts radially outward to clear the obstruction.
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engage the dovetail -shaped groove of each contact with
each protruding profile on the face of the nounting

wo 2ovg/ovsenabl e sliding of the contact. 5. ThePCT/US2008/067081
Wi re-w appi ng assenbly of claim1, further conprising:
a wheel arranged proximate the contacts of the second
el e8t r od&he migthodted elaira Japhenin wmowipplthe eonfagisdarthey comgrises

E A R N T

wherei n each contact is connected to the nounting ring
by neans of a pinned connection. 7. A nethod of naking
a sand screen on a base pipe having an obstruction
pr ofr udi hbe mgthog of ylagn /wawhereily WAYINR dhepatactsi fpgher comprises
[ sing. [ i I on_around
roufiRhL ST LAY Ll BORER B Lol B DOt
al ong the outer surface of the base pipe; rotating the
base pipe and the rods to wap a wire in spaced

helical coils around the base pipe.and the rqds; .
vel Hi-ng themgthod of glajmd, fusther seMpIRINg Fnp %afﬂje%a&%t the
: y i of contacts for grounding the
md?’é%%;“’%?%%ﬁﬂ#%%“%&? 4 ndi vi dual rod ahead of the
wrapped wire through a separate individual contact
t hat engages only said individual rod on the outside
surface of the rod adjacent the wire; and noving the
contacts radially outward to clear the obstruction. 8.
The nethod of claim?7, wherein noving the contacts
further conprises sliding the contacts radially
outward al ong a groove to clear the obstruction. 9.
The nethod of claim?7, wherein noving the contacts
further conprises rotating the contacts radially
outward al ong a groove to clear the obstruction. 10.
The nmethod of claim?7, further conprising applying a
force against the individual contact engaging the rod.
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