SECUREMENT OF LI NES TO WELL SAND CONTROL SCREENS TECHNI CAL FI ELD The
present disclosure relates generally to equi pnent utilized and operations
per f or mredworzonanji4sacti on with a subterranean well and, PoTaAS2@9beds0ENt
descri bed herein, nore particularly ptovides for securenment of lines to
wel | sand control screens. BACKGROUND The present disclosure relates
generally to equipnent utilized and operations perforned in conjunction
with a subterranean well and, in an enbodi ment described herein, nore
particularly provides for securenent of lines to well sand control screens.
It is sonetines advantageous to install a line along wwth a sand control
screen in a subterranean well. For exanple, the line could include an
optical fiber for measuring distributed tenperature along the screen, an
el ectrical conductor for transmtting conmand and/or control signals

bet ween renote | ocations, etc. However, a wellbore is a hazardous
environment for lines, and so various neans have been devised for
protecting the lines. When a line is installed along with a tubularstring,
neanszﬁre al so provided for securing the line to the tubular string.
Unfortunately, these prior protecting and securing neans suffer from
various deficiencies. For _exa wher e spaced apart clanps are used to

secure the SEfIREMENT:QFy| nﬁgﬁr |']FQ1 WELL | SAND sC‘PETF['tRQInggé‘FWSV\een t he
cl anps.

TECHNICAL FIELD

The present disclosure relates generally to equipment
10 utilized and operations performed in conjunction with a
subterranean well and, in an embodiment described herein,
more particularly provides for securement of lines to well

sand control screens.

15 BACKGROUND

The present disclosure relates generally to equipment
utilized and operations performed in conjunction with a
subterranean well and, in an embodiment described herein,
more particularly provides for securement of lines to well

20 sand control screens.

It is sometimes advantageous to install a line along
with a sand control screen in a subterranean well. For
example, the line could include an optical fiber for
measuring distributed temperature along the screen, an

25 electrical conductor for transmitting command and/or control

signals between remote locations, etc.

However, a wellbore is a hazardous environment for
lines, and so various means have been devised for protecting

the lines. When a line is installed along with a tubular



Where a tube is provided along the tubular string in which to install the
line, installation becones very difficult, because the line nust be fed

t hrough twe 2010ma1a8hki | e the tubul ar string is bei ng connectras@aa4denst al | ed
through a rig floor. Therefore, it w Rkl be appreciated that inprovenents
are needed in the art of securing lines to tubular strings. SUWARY In the
present specification, systens and net hods are provided which sol ve at

| east one problemin the art. One exanple is described belowin which a

shroud iIs 'ﬂ%‘r%ﬂ\% om W&Br r Bigﬁr Eggéib%uké& %EE{JQ‘QH ApgLh &ngxﬂﬁgltﬁe' S

descri bed the s i s uni quely cons fructed 8o t 't may
be convenitebtllyri ssrahbed along with the line on a rig floor while the
tubular string is being run into a well bore. In one aspect, a nmethod of
securing at IeHsEomnanbtaéyLotheSabpkabrsprbngctingranddedcufmagnethod

i ncl udes the stegz connectlng tag&ther | on |tug|na end | east
two | ongi 'G&PRaP 58& GREMoP SRRy éFlgPFFﬁg °Fh8ﬁanP ppi Wgeﬁeshroud
ci rcurd er gphtall ypakeutlbhpscarseaked tububaurst thaglsaet kensheThe line is
secured to the shroud. In another aspect, a well screen assenbly includes a
generallytPﬁﬂépérsFFPpar ﬁBPtﬂéHeaﬁé ée§ﬁr8§B°ﬁF§pB§HUPP8uﬁP§r€ﬁ?@8?ly

about theyhiplkber RABE 8. péo%@ﬁéansioﬁen@ﬁ%t%uBB@Q%‘E%r@h@cﬂﬂf%hgeh'a' ends
of the shroud to each other without being welded to at |east one of the

shroud ends. imRtalédt sheedingy baspediletsradberomasi weeyi difbicuhe,
because the line must be fed through the tube while the

10 tubular string is being connected and installed through a

rig floor.

Therefore, it will be appreciated that improvements are

needed in the art of securing lines to tubular strings.

15 SUMMARY

In the present specification, systems and methods are
provided which solve at least one problem in the art. One
example is described below in which a shroud is used to
secure a line to a tubular string. Another example is

20 described below in which the shroud is uniquely constructed
so that it may be conveniently installed along with the line
on a rig floor while the tubular string is being run into a

wellbore.

In one aspect, a method of securing at least one line
25 to a tubular string is provided. The method includes the
steps of: connecting together longitudinal ends of at least
two longitudinal sections of the tubular string and then
wrapping a shroud circumferentially about the connected

tubular string sections. The line is secured to the shroud.

30 In another aspect, a well screen assembly includes a

generally tubular filter portion and a shroud wrapped



shroud. In yet another aspect, a well screen assenbly is provided which
includes multiple | ongitudinal sections of a tubular string. At |east one
of the | omgi2owdiinesk sections includes a well screen. A forasdoowsswsapped
circunferentially about the tubular s8ring sections and is rotationally
secured to the tubular string. These and ot her features, advantages,
benefits and objects will becone apparent to one of ordinary skill in the
art upon careful consideration of the detail ed description of

representg-gggm?ggggkggmgg ?Bgﬁk”@ﬁ%o%ﬁﬁﬂggtgSr@ESHUpaRYEBQaQBE%‘”931 i n

which simTlar elenents ar ndi cated int arious figures using the sanme
r ef er encecnunbets opBBREEEcDESCRURTEONNECEaTHENBRAVENGBeFEBrotdi soaeschemati ¢

partially oss-sectional .vi ew of |1 ,system and associ at ed t hod
enbodyi ng PR BEES UGt DEARSpMEIERE BPsatoltPE” PhE O3 roea BERERati c
partial | yeatigss- et renalinerewa9f ba pbsatiahbdnmehhad ohtemrsbal bifngha | i ne
with a screen assenbly; FIG 3 is a schematic partial isonetric view of a
shroucP f oPhESEImi th a wel | screen assenbly enbodyi ng principles of this

di sclosure; FIG_ 4 is a schematic isonetric_view of the shroud illustrating
how ci r cunf er eAfi ¥PteRASLHLTt REPSRtoud HPelsEFAPSPeASERAPLYI A€d; FIG 5 is

a schemat peoglideqvivBWell ihBeudek! m82E€pMe longitudinal sections of a
tubular string. At least one of the longitudinal sections
includes a well screen. A shroud is wrapped

10 circumferentially about the tubular string sections and is

rotationally secured to the tubular string.

These and other features, advantages, benefits and
objects will become apparent to one of ordinary skill in the
art upon careful consideration of the detailed description

15 of representative embodiments hereinbelow and the
accompanying drawings, in which similar elements are
indicated in the various figures using the same reference

numbers.

20 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic partially cross-sectional view of
a well system and associated method embodying principles of

the present disclosure;

FIG. 2 is a schematic partially cross-sectional view of
25 a prior art method of installing a line with a screen

assembly;

FIG. 3 is a schematic partial isometric view of a
shroud for use with a well screen assembly embodying

principles of this disclosure;



assenbly, with a line being installed therein; FIG 6 is a schematic
cross-sectional view of a portion of the screen assenbly, taken along |ine
6-6 of FIW0281001H8G 7 is an enl arged scal e schemati c crosass@obimsal vi ew
of a portion of the screen assenbly, #llustrating another configuration
thereof; FIG 8 is a schematic side view of a well screen portion of the
assenbly, with shroud retainers secured to a filter portion thereof; FIG 9
is a schematic cross-sectional view of the well screen assenbly; FIG 10 is

a schematic is tric.uiew -het Lgur at Lon aof e d and

retai ner; FIG.9¥%'i§ égs%hg%&?ﬁggg?oégggggkggngﬁbgi8&/Sbgtﬁgggggenbled
shroud andlieba&iratingf hBivGeitbumEeGent2ails eadschémahec sbross- seet i onal vi ew
of another _configuration of Ehe assenbl ed shroud and retainer of FIG 10;
FIG 13 i§e8a§8ﬁ§§a?P8 ¢P688%ecti onal view of another configuration of the
assenbl ed shrogg an tetaineL; F%G. 14 is a schﬁnghic c&gss-sectional Vi ew
of yet anot her F&6nf Pgdfafi SANEPAERE S496nBIEY Shr 508 ¥RdTr 8CLFREr: FIG 15

i s a sghegBbbfbl§9MetithCaVieweobeangt hasta0nbiguhatean;of the shroud; FIG
16 is a schematic isonetric view of another configuration of the retainer;

FIG 17 is a sehenaki sShdgchepwtot aretBesece@nbhalr &ikbanosf at Bereebh

screen assenbly, prior to wwagpln% )
of the screen assembly, taken along line 6-6 of FIG. 5;

FIG. 7 is an enlarged scale schematic cross-sectional
view of a portion of the screen assembly, illustrating

10 another configuration thereof;

FIG. 8 is a schematic side view of a well screen
portion of the assembly, with shroud retainers secured to a

filter portion thereof;

FIG. 9 is a schematic cross-sectional view of the well

15 screen assembly;

FIG. 10 is a schematic isometric view of another

configuration of the shroud and retainer;

FIG. 11 is a schematic cross-sectional view of the

assembled shroud and retainer of FIG. 10;

20 FIG. 12 is a schematic cross-sectional view of another
configuration of the assembled shroud and retainer of FIG.

10;

FIG. 13 is a schematic cross-sectional view of another

configuration of the assembled shroud and retainer;

25 FIG. 14 is a schematic cross-sectional view of yet

another configuration of the assembled shroud and retainer;

FIG. 15 is a schematic isometric view of another

configuration of the shroud;

FIG. 16 is a schematic isometric view of another

30 configuration of the retainer;



the shroud about the well screen; FIG 18 is a schematic side view of the
wel | screen assenbly of FIG 17, after securing the shroud about the well
screen; awmd2pio@11488 i s a schematic side view of anot her pconfse@unadcson of
the well screen assenbly, wherein theSshroud is secured about nultiple
sections of a tubular string. DETAILED DESCRI PTION It is to be understood
that the various enbodi nents descri bed herein may be utilized in various
orientations, such as inclined, inverted, horizontal, vertical, etc., and
i n various configurati ops | .de [ r i.nci pl es of the
pr esent disclogggé.ﬁihggeﬁb%%%%@%%%gaggagegg?%b§§]%@?gﬁ%kas exanpl es of
useful appbhn¢aguoasioh dlietpei wellpl esreent hesdmbdlyespréeprwhpchrappingt
limted tg an¥h55egif'c ge%ﬁils g& t hese enbodi nents. In the follow ng
descri pti 6REoPRERE réhPB ent'st 'Veefib6GFPRént s of the disclosure,
directional te , ch as "above", "bel.ow', "upper:, "I r", etc., are
used for conveh&gnczgiﬁsrgféF PRG LG FﬁgeaXESngﬁyFHS H?i&fﬁﬁggepn gener al ,
"aboves, adppRbly odpwacd” 1andagikBil aectiefing tBbeeshieud dbbaet k@e toward

the earth's_surface along a well bore, and "below', "lower", "downward" and
sinilar t¥eke PEFEPNF02RYdirection away fromthe earth's surface al ong the
wel | bore. Representatively illustrated in FIG 1 is a well system

FIG. 19 is a schematic side view of another
configuration of the well screen assembly, wherein the
shroud is secured about multiple sections of a tubular

10 string.
DETAILED DESCRIPTION

It is to be understood that the various embodiments
described herein may be utilized in various orientations,
such as inclined, inverted, horizontal, vertical, etc., and

15 1in various configurations, without departing from the
principles of the present disclosure. The embodiments are
described merely as examples of useful applications of the
principles of the disclosure, which are not limited to any

specific details of these embodiments.

20 In the following description of the representative
embodiments of the disclosure, directional terms, such as
“above”, "“below”, *“upper”, “lower”, etc., are used for
convenience in referring to the accompanying drawings. In
general, “above”, “upper”, “upward” and similar terms refer

25 to a direction toward the earth’s surface along a wellbore,
and “below”, “lower”, “downward” and similar terms refer to
a direction away from the earth’s surface along the

wellbore.

Representatively illustrated in FIG. 1 is a well system
30 10 which embodies principles of the present disclosure. In

the well system 10, a well screen assembly 12 is installed



10 which enbodi es principles of the present disclosure. In the well system
10, a well screen assenbly 12 is installedin a wellbore 14 as part of a

t ubul ar swoinp/ié486A | i ne 18 extends al ong the tubul ar CTIUSYLO496EM One
uni que aspect of the system 10, the Ione 18 is secured and protected by
means of a shroud 20 on the well screen assenbly 12. In another unique
aspect of the system 10, the shroud 20 can be conveniently installed al ong
with the line 18 as the tubular string 16 is being run into the well bore

14. Refergjn %QQiFFQBahhyaQOQEEQ B¥Ca %ubuﬁaErEQElﬁﬁt %Ethﬁdé95$'ﬂ§ta"'”g

aline 22 an screen i's representatively i1 Flustrate

i Il ustrat eeheddsondbngt €bestmbudhirt berpngblléns of prior art nethods which
are solved by utilizing the principles described in this disclosure. The
wel | screen 24Insonet endégneeatedcitnod tububksstetrilig 26e WinehlBsiknsert ed

t hrough an openi.n 8 in,a flaqor 30 of an_oi As th tub ar string
%6 1o i nabaPREad SR8 PrACs>eA.byaRaRad P enahrhbGl 20 opr G HELAg. spaced
apart x| agpgedd, asdehvay wel.l - kROWACEARNONN( GOk ekpBpS. oHS|01tﬁet h btehe |ine
22 is unprotected where it extends across the well screen 24, ichis

typlcalIylgrréhﬁtﬁbépydlgpg€a8up§rCBPX@QF@PtﬁBrﬂpéﬁaéﬂeghélpﬂﬁuWéFhstr|ng

26. Furth%hgnigne'ﬁ8aa§U@§ba@hbﬁhaEeBQEEn@f1@“&%'Bb@ngekhnsﬁh%%n§h34 are to
be installed, additional clanps génerally need to be used between

adj acent yelabase 14.

Referring additionally now to FIG. 2, a prior art
10 method of installing a line 22 and a well screen 24 is
representatively illustrated. This illustration
demonstrates some of the problems of prior art methods which
are solved by utilizing the principles described in this

disclosure.

15 The well screen 24 is interconnected in a tubular
string 26, which is inserted through an opening 28 in a
floor 30 of an 0il rig 32. As the tubular string 26 is
installed, the line 22 is secured to the tubular string
using spaced apart clamps 34, such as well-known CANNON(tm)

20 clamps.

Note that the line 22 is unprotected where it extends
across the well screen 24, which is typically a relatively
large outer diameter portion of the tubular string 26.
Furthermore, if a substantial length of multiple well

25 screens 24 are to be installed, additional clamps 34 will

generally need to be used between adjacent screens.

In some prior art methods, a tube (not shown) is
provided in the screen 24 for the line 22. However, it
would be very difficult to thread the line 22 through the

30 tube while the well screen 24 is being installed, since a

lower end of the line will generally already be in the well,



In sonme prior art nethods, a tube (not shown) is provided in the screen 24
for the line 22. However, it would be very difficult to thread the line 22
t hrough twe 201oma1a8hi | e the well screen 24 is being inst aciram2omionseo a | ower
end of the line will generally already be in the well,and an upper end of
the line will generally be wapped about a reel. In contrast, the present
di scl osure describes howthe line 18 can be installed along wth the well
screen assenbly 12 into the wel | bore 14 through the opening 28 in the rig

floor 30 Lpya, EFE wgh %e% éeiiﬁgdwﬁﬁﬁt Bér%? 'bgewragge@hasau%nab'es

a substantlal Screens an ctions to be
convenlenalyeemstalled mnth the line. Referring addltlonally now to FIG 3
, an exanple of the shroud 20 used on the well screen assenbly 12 is
representativelly cbhtgbsatethel prebestedasplesutrkedsbroibde20hoy phevi ded

with a gen eral | ong tudln xt endi ng.ext er nal ctanqul ar _gropye or
Mocose So1ihRe 1PeraBobsenrlaried  aiRner diEbathRanRLl 5aT AMWAPERTEIE 11 ne
18 carp beigegutedthA genebakky1zeehaBgghathshapedingi gszag" tpat kegn cut 40

separates opposite circunferential ends 42, 44 of the shroud 20.
Alternatl\’?épﬂj’r §HelBaPt@PHn€6uWBlEQ ﬁ@FHﬁ&Soﬁnghér@ﬁﬂ§t§2th@416Pevhe shroud

20 prior BﬁdfQEﬁbﬂgehgﬁlégrngubBEanﬁéltQQHb%h shapgit ?ﬁ%rEbQQens
additionally now to , the shroud IS representatively illustrated,
such thatapﬁéOWahﬁ@nk|plmﬁ|§ﬁctlons to be conveniently installed with

the line.

10 Referring additionally now to FIG. 3, an example of the
shroud 20 used on the well screen assembly 12 is
representatively illustrated. In this example, the shroud
20 is provided with a generally longitudinally extending
external rectangular groove or recess 36. The recess 36

15 provides a protected channel 38 in which the line 18 can be

secured.

A generally rectangular-shaped “zig-zag” pattern cut 40
separates opposite circumferential ends 42, 44 of the shroud

20. Alternatively, the pattern could be formed on the ends

20 42, 44 of the shroud 20 prior to forming the shroud into its

tubular shape.

Referring additionally now to FIG. 4, the shroud 20 is
representatively illustrated, such that the manner in which
the circumferential ends of the shroud 20 can be spread

25 apart (as depicted at the upper portion of the figure) and
joined together (as depicted at the lower portion of the
figure) to form the channel 38. This capability enables the
shroud 20 to be wrapped circumferentially about a filter
portion 46 of a well screen 48 (see FIG. 8) and/or other

30 portion of the tubular string 16 (such as a blank pipe
section) while the tubular string is being installed on the

rig floor 30.



the circunferential ends of the shroud 20 can be spread apart (as depicted
at the upper portion of the figure) and joined together (as depicted at the
| ower porwoanioafii4she figure) to formthe channel 38. ThipsTampabiokdcsy
enabl es the shroud 20 to be wapped c8rcunferentially about a filter
portion 46 of a well screen 48 (see FIG 8 ) and/or other portion of the
tubul ar string 16 (such as a bl ank pipe section) while the tubular string
is being installed on the rig floor 30. Referring additionally nowto FIG 5

, the well scr 1l r ntat kyel yei | t d t he
shroud 20 has Eggﬁéaﬁgggéédégéé?aéﬁg ?é@u%grbggfigé %gé g%gﬁmﬁ?Fggﬁhe l'i ne
18 i s bei ngsenbéyt éd st vephesepatesivadyi nlfilhetshteddafetrethkashtrbhedl i ne

18 can be.i.nserted into the .reces continuously.and.conveni ent on the
T oor 290088 BehliPabReal SERRR 2o RUblHR  B1E 4 R8T 1 B0 HEE, BRE 1 T art
of the tubtkaniatrisgisbbehAngr afseseeti aAdb thewreteaspaet iantat the screen
assenbly 12 is representatively illustrated in FIG 6 . In this view, it

may be se8RTRBA-t hOEPnERRE e, ddBPved FATt RE 4RPEGESI01nFP KBE al so be

seen thatrbb@sgiBG“EBEEQHHB@El?ngﬁd4gon44nQEnEﬂ9 ohr eud 29gakeoeennect ed
toget her by nmeans of a generally U shaped retainer 51. In glfferent

enbodi rene§, theesgsegnnapssmbiiy léohfieeinAer8RddNLR, the weldhasskastd 20

t oget her gt (o] ter.the line 18 is installed in the shroud 20.
As depictgg ?ﬁEFPQ?EESF %ﬁga iné%18 is of the type known to those skilled

in the art as g .bLat_RagkioAYS LRekids a portion of the screen

10 assembly 12 is representatively illustrated in FIG. 6. 1In
this view, it may be seen how the line 18 is received in the
shroud 20. It may also be seen that the circumferential
ends 42, 44 of the shroud 20 are connected together by means
of a generally U-shaped retainer 51. In different

15 embodiments, the retainer 51 may connect the ends 42, 44 of
the shroud 20 together either before or after the line 18 is

installed in the shroud 20.

As depicted in FIG. 6, the line 18 is of the type known

to those skilled in the art as a “flat pack” due to its

20 generally rectangular cross-sectional shape. Such a line 18
can include any number of, and any combination of, a fluid
conduit (such as a hydraulic control line or a shunt tube),
an electrical conductor, a light waveguide (such as an
optical fiber), etc., and may be used to conduct fluid

25 pressure, command signals, control signals, data signals,

etc.

Another configuration of the screen assembly 12 is
representatively illustrated in FIG. 7. This view is
similar in most respects to the configuration of FIG. 6,

30 except that the line 18 is retained in the shroud channel 38

by means of swellable elements 52.



general ly rectangul ar cross-sectional shape. Such a line 18 can include any
nunber of, and any conbination of, a fluid conduit (such as a hydraulic
control Iwoeomvoiasshunt tube), an el ectrical conductor, paTiusgiw/owssegui de
(such as an optical fiber), etc., and9nmay be used to conduct fluid
pressure, comrand signals, control signals, data signals, etc. Another
configuration of the screen assenbly 12 is representatively illustrated in
FIG 7 . This viewis simlar in nost respects to the configuration of FIG

6 , except tha hbhglbhggt%8sbs EEtBBBEdSE” bhey hﬁgggtCEﬁBﬂﬁ e38,0y means
of swell able elenents .Thé el'ement's 52 are made of, or at least include,
a mat eri amawnkirchlswhlich fiveéls i(nceeasescirravebuns) vbhumegpanse to cont act

with a preselected, fluid, The fluid may be a, hydrocarbon_fI| ui .water, a
vclr ocal bERoBa05En theFPRE G B PREeaTPRE AR e SbPediUidobigi y. a
fluid del beenetdydrbearbenwel iidor wasgrot behylikbcdrbSnebhsngaolvetlhe el enents
52 secures_the line_18 in the recess 36, and may al so_aid i n_paintaining

the cohneétPéfbét hddndt faTER8e Wathakhgt SEREe8hASHEE™DEY / REf ELFiLAg

addi ti onalby i paWetOiFLE t8e, wbil® , WBk! afGr B€Re48£N 8iHEPT 8FRNL 3hyVelkY
illustrated prior to installation of the shroud 20. The well screen 48
i ncl udes the elpmeptpopei 6ACYBCEstibR adng WBr énwithp, rprespadk, awvgh,

sintered h .her t . c i ' ' La a base
i b ba. DERop18p ALArin ¥ZpRainthot €Y RahhERLIbn biLhEETRHEALNER 2 DOO
i ncl uded #@d,t Aé wél Ehecsbepud820.

10 Referring additionally now to FIG. 8, the well screen
48 is representatively illustrated prior to installation of
the shroud 20. The well screen 48 includes the filter
portion 46 (such as a wire wrap, pre-pack, mesh, sintered
mesh, or other type of, or combination of, filter media) on

15 a base pipe 54. Other elements (such as perforated tubular
elements, etc.) may be included in the well screen 48,

internal or external to the filter portion 46.

In this example, multiple spaced apart retainers 51 are
attached externally to the filter portion 46. 1In this
20 manner, the shroud 20 can be wrapped about the well screen
48, and the ends 42, 44 of the shroud can be connected
together using the retainers 51. Note that the filter
portion 46 can include non-filtering components, such as the

perforated tubular elements mentioned above.

25 A cross-sectional view of the well screen 48 with the
shroud 20 wrapped circumferentially about the screen is
representatively illustrated in FIG. 9. With the ends 42,
44 of the shroud 20 connected together by the retainer 51,
the line 18 is installed in the channel 38. Again, note

30 that the line 18 can be conveniently installed in the shroud
20 as the screen assembly 12 is being run into the well as

part of the tubular string 16.



internal or external to the filter portion 46. In this exanple, nultiple
spaced apart retainers 51 are attached externally to the filter portion 46.
I n this rwonrerooli4se shroud 20 can be w apped about the welrlussaweewssa8, and
the ends 42, 44 of the shroud can be wWonnected together using the retainers
51. Note that the filter portion 46 can include non-filtering conponents,
such as the perforated tubular elenents nentioned above. A cross-sectional
view of the well screen 48 with the shroud 20 wrapped circunferentially

about the scre .enr ] i r d F Wth the end
42, u44 of fhe g%?%ééagg §§§2%%%g§§?¥ kuﬁb %&?he ?étgﬁﬁtgegl the line 12

i's |nstalbedfugutheiohapﬁethéSshAgadn20nand ahaEtahaetlﬁé 18 can be

i Ly i | ed hr 20 b
un into CRETGEEMCREINEIY 6f PG AUBGrar 1Bt FING CBNRBPLEPERGPAAHNEI onal |y

now to Fl Getd@neanebhes eaenbcputiabkebrablliheoahthudsBoanad2a,retainer 50 is
representatively . illustrated. In this configuration, the retainer 50 is

attached ERPBPRELPY SRet RBAShAZud 4400t cbRReENFRYC: hEIEHAST42E 8] bhet he

shroud toggi-ban akt @rappeashbeud ikdeWappedcaBaut 4ghe well screen 48. In
FIG 11, a cross-sectional view of the retainer 50 connecting the ends 42,

44 of the shroygd %QG'S1ﬁepéeé%BﬁétbéékXohth§Eé%t%@ th@ tBigigxamgbe. the
line 18 may be p05|t|oned bet ween the shroud 20 and the well screen 48 when

t he ret ai gennsgtisgathechadst 42t hd4shifottie Bhrphds2faafer the line 18 is
prOteCtedrngeggﬁgg%vamytQﬁlﬁgEgg@ed. In this example, the line 18

10 may be positioned between the shroud 20 and the well screen
48 when the retainer 50 is attached to the shroud. 1In this
manner the line 18 is protected and secured in the screen

assembly 12.

Another configuration of the retainer 50 and shroud 20
15 1is representatively illustrated in FIG. 12. 1In this
configuration, the channel 38 is formed between the ends 42,
44 of the shroud 20 and within the retainer 50. The line 18
can be received in the channel 38 after the shroud 20 has
been wrapped about the well screen 48, and prior to

20 installing the retainer 50.

In FIG. 13, a configuration of the shroud 20 and
retainer 50 is representatively illustrated which is similar
in most respects to the configuration of FIG. 11. However,
in the configuration of FIG. 13, the retainer 50 is internal

25 to the shroud 20. In FIG. 14, multiple lines 18 are shown
installed in the channel 38 formed between the ends 42, 44

of the shroud 20 and within the retainer 50.

Yet another configuration of the shroud 20 and retainer
50 is representatively illustrated in FIG. 15 and FIG. 16,
30 respectively. In this configuration, the line 18 can be
installed in the channel 38 in the retainer 50, and the ends

42, 44 of the shroud 20 can then be secured together by



assenbly 12. Another configuration of the retainer 50 and shroud 20 is
representatively illustrated in FIG 12. In this configuration, the channel
38 i s forwedotwtimsen the ends 42, 44 of the shroud 20 amdTmistémn4dckhe
retainer 50. The line 18 can be receiMed in the channel 38 after the shroud
20 has been w apped about the well screen 48, and prior to installing the
retainer 50. In FIG 13, a configuration of the shroud 20 and retainer 50
is representatively illustrated which is simlar in nost respects to the

configura 14 bn At 1.0 ' of F 13, the
retai ner EBH|%9Pﬁ§é§%%% E?Egggh?oEgezggtﬁgﬂékcyg%%Fggﬁl%P Fggllnes 18 are
shown i nssalrbad onlyhe shamneHissahoemedubetWEEhetheseadéaﬁéd 44 of the

h d 20 hi 50. Y h fi f th
Shroud SocBRdiBukarich"ss  Eh8, BEkARG, At ERS PR sERT EhEHuR SRR 15 5

FIG 16, respeatirvel yotknthhitsieonki gutaheedssthg kbnaiiBleae kaei nstall ed
in the channel, 38 in the retainer_ 50, and the_ends 42, 44 of the shroud 20
can then B8 §é88Feé°to§éPﬁ@rtB§|8H§PPGd?HaFPVléuEﬁlééﬁﬁéaFﬁé LBELPAREN

relative g beaeghiteudonnkytatdBoehadi 3banag, oduenkoshkeugast el | at ed
configuration of the mating portions of {he shroud and retainer. Note that

it is not neCGﬁé%éYr&ﬂgdbé@&%@%nbﬁ@yrﬁb@'@%rF§@ ghncgnbhgeghroud 20 coul d
be displaced instead, i'n order to cdnnect the ends 42, 44 of the shroud.

Referrungcadéngu@néupy adwthe rep&l §¢re§noﬁﬁéﬁmbéﬁfﬂéuﬂétlon of the well
screen as?%g?ggeﬁgakively illustrated, prior to wrapping the shroud

10 20 about the well screen 48. Also depicted in FIG. 17 is
another configuration of the retainer 50, which in this

example has a generally circular cross-sectional shape.

In addition, note that the line 18 is wrapped helically
about the well screen 48, and that securing devices 56 are
15 provided for longitudinally and rotationally securing the
shroud 20 to the well screen 48 (or adjacent sections of the
tubular string 16). As depicted in FIG. 18, the shroud 20
is preferably rotationally secured to the tubular string 16
by the securing devices 56 after the shroud has been wrapped
20 about the well screen 48, and the retainer 50 has been used

to connect the ends 42, 44 of the shroud.

In the event that the line 18 is received in the
channel 38 described above for any of the other embodiments,
openings 58 in the securing devices 56 can be aligned with

25 the channel prior to rotationally securing the shroud 20 to

the tubular string 16.

Referring additionally now to FIG. 19, another
configuration of the well screen assembly 12 is
representatively illustrated. In this configuration, the

30 shroud 20 is installed about multiple well screens 48

interconnected as longitudinal sections of the tubular



representatively illustrated, prior to wapping the shroud 20 about the
well screen 48. Also depicted in FIG 17 is another configuration of the
retai ner w0,20mhi1eds6i n this exanple has a general ly circelcarusesomssssect i onal
shape. In addition, note that the |ine 18 is wapped helically about the
wel | screen 48, and that securing devices 56 are provided for
longitudinally and rotationally securing the shroud 20 to the well screen
48 (or adjacent sections of the tubular string 16). As depicted in FIG 18,

e o oudcROnks 18 7 $hADLKbAkAbhO0R! LY 8eGHLEE 1 B! ABLOY! BTa8kr | N0 16

by the securin evices 50 arter the shroud has been wrapped about the well
screen 48pipad6Oheerétiannef 5Beh&sbbéem atsedngoléennect the ends 42, 44 of
the shroud. In the event that the line 18 is received in the channel 38

descri bed above®hfier canyighirbhéont benbérbothpeitiae @penbnhe 58 in the
securing devices Sglcan b% Eiiane with the ihagnel.grior &o rotationally
securing FRBVERFEHG Y05 PhéCPuBIPEe BBHHE E6 1 ORELEFPIRGLaSEFELORSI Iy now
to FIG 18f anet hebutanf bguiayi 08 @ivhiba wall iseneas asyerhpet? is

representatively illuystrated. In this configuratiaon, the shroud 20 is
i nst al | ed2BA0F RAMPLPPEIRRI PEsWRédnscEgePft 48cBRAePLaRkaR1PERgFP I nal

sections gibherhubUbatsbhinaabe pIBe SBHAA.2A keqBLAgri BA! shbedigbout a

bl ank pi pe 60 section of the tubular string 1 i's configuration”enabl es

the l'ine £8ops B&,cendewhahel yhensubhlag at@ﬁgénﬁstbpiegl@ngiﬁuapnahe
sections gf,4{8 Lubyl ar §Er LRY.L8 OWNLSR BBY rLRGLYER.37Y BUBRREA to

10 the tubular string 16 after longitudinal ends of the
sections have been connected together, for example, using
the securing devices 56 described above to secure the shroud
to the tubular string. Any of the shroud 20 and retainer 50
configurations described above may be used in the well

15 screen assembly 12 depicted in FIG. 19.

Furthermore, note that multiple shrouds 20 can be
attached about a single well screen 48 or other section of

the tubular string 16.

It may now be fully appreciated that this disclosure

20 provides many advancements to the art of securing lines to
tubular strings. For example, in the system 10, the line 18
is secured and protected by means of a shroud 20 on the well
screen assembly 12. Circumferential ends 42, 44 of the
shroud 20 are secured to each other without welding to

25 either or both of the ends. In addition, the shroud 20 can
be conveniently installed along with the line 18 as the

tubular string 16 is being run into the wellbore 14.

More particularly, described above is a method of
securing at least one line 18 to a tubular string 16, with

30 the method including the steps of: connecting together
longitudinal ends of at least two longitudinal sections 48

and/or 60 of the tubular string 16; then wrapping a shroud



and/ or conbination of well screens 48 and bl ank pi pes 60) after the
sections have been connected together on the rig floor 30, and while the

t ubul ar swoinp/iis4sbei ng run into the well bore 14. The sircoas2@0/0ew80 be
rotationally secured to the tubular sBring 16 after |ongitudinal ends of

t he sections have been connected together, for exanple, using the securing
devi ces 56 described above to secure the shroud to the tubular string. Any
of the shroud 20 and retai ner 50 configurations described above nmay be used

in the wel cregpsassgEbLy 112 depicied LRLE 9+ uBURLhegmL e, note that
mul tiple shr%u%g ngcgnggé a%tgcﬁeg aggu%gg %?%8 e ﬁeppgsc%een 48 or ot her
secti on obetheonhsbubad secumgng6thkt lomg A6wtbethel khrapdr @6i.ated that this
di scl osure provi des many advancenents to the art of securing lines to

t ubul ar stringTheFshrexdnpleppingt beepysbgnbéOpetlfiermededt®ing secured and

protected.b ns.of a_shrou 0.on the.wel |l screen _assenbly 12.

B eont or AREEAT 18RAEN4S T KHCoFuPHSEn PRS0 16 SEBL, BADLATEABA%Bt her

w thows wekdingaha/eirt hay Be Beirfioehetin@hendsthkntaddibiroBrrtihg shroud 20

can be convenientl¥ installed along with the line_ 18 as the tubular string
6

16 is bei R§TPOASI KhEOLAE @Bl PBER&NT428\VbRepaidi E4PRFI 0 -descri bed above is
a nethod of securing at least one line 18 to a tubular string 16, wth the
met hod i ncl udi A§et hengiépdinpl esrheerpngtt 56t kePuldngPtidnAal 6eRa¥ of at

| east {wo;LanghbudindbasectiBniedd 88dehsOQs0f The GUAULRALAgheINg 16: then
wrappi ng a shroud20 circunferentially about the connectéd tubular string
sections may include at least one well screen 48 and at

10 least one blank pipe 60.

The wrapping step may include securing opposite
circumferential ends 42, 44 of the shroud 20 to each other.
The securing step may include attaching a retainer 50 or 51
to the ends 42, 44 of the shroud 20. The attaching step may
15 Dbe performed without welding to at least one of the

circumferential ends 42, 44 of the shroud 20.

The securing step may include securing the line 18 to

and/or within the retainer 50 or 51.

The attaching step may include attaching the retainer

20 50 or 51 to an interior or exterior of the shroud 20.

Also described above is a well screen assembly 12 which
includes a generally tubular filter portion 46, a shroud 20
wrapped circumferentially about the filter portion 46, and a
retainer 50 which connects opposite circumferential ends 42,
25 44 of the shroud 20 to each other without being welded to at
least one of the shroud ends. The retainer 50 may be

positioned on an interior of the shroud 20.

At least one line 18 may be secured by the retainer 50.
The line 18 may comprise at least one of a fluid conduit, an

30 electrical conductor, a light waveguide, a fluid pressure



sections; and securing the line 18 to the shroud 20. The shroud w appi ng
step may be perfornmed during installation of the tubular string 16 into a
subt er r anwanowalii4ssand/ or nmay be perforned whil e the tulpalirars2ewoigsgo ext ends
t hrough an opening 28 in a rig floor B0. The |ongitudinal sections of the
tubul ar string 16 may include at |east two well screens 48. The

| ongi tudi nal sections may include at |east one well screen 48 and at | east
one bl ank pi pe 60. The wrapping step may include securing opposite

circunfer ' ds_4 f ot h 0 ea g securing
step may ?%@nggggftgcéPﬁéégarg% ﬁﬁgrEggggggg%’tg ? 89%§§ssigggi4 of the
shroud 20comHecabtraehidng sbép sagnbé penflocted.wi t hout welding to at | east
one of the circunferential ends 42, 44 of the shroud 20. The securing step
may i nclude seCuei ngthheelki 66 Hh8yt beandhoecwebhentbheéheetarnad BAder 51.

The attaching,step,may, include taching th etainer 50.or 51 an
Tnterion 86" odBeRtsreot iend 18R dhai505earE8SabYc hetetBiterrs Shgel
screers assenbl yglAayhbehreBelivdasia gaeerakhynbubgbar filter portion 46, a
shroud 20 w apped circunferentially about the filter portion 46, and a

retai ner 50 th@ o@@ﬂ@eibﬁgQBQaihbg @haguatekﬁetnaheemgsmég,bé4095nthe
shroud 20 to each ot her w thout beln% wel ded to at | east one of the shroud
&

ends. TheaFePRPREAtS501RAG1EEISBAILt PBAEACENtAR PREERAOF Oof thRESBHr oud 20. At
| east Onepkbggd}ﬁgnﬁXuge E%ﬁHEQQCQ¥iBHetB§BabﬂeEhéo1ine between the

opposite longitudinal ends of the shroud.

10 The shroud 20 may be wrapped circumferentially about
the filter portion 46 and at least one other longitudinal
section 48 and/or 60 of a tubular string 16. Opposite
longitudinal ends of the shroud 20 may be rotationally
secured straddling the filter portion 46 and the

15 1longitudinal section 48 or 60 of the tubular string 16.

Also described above is a well screen assembly 12 which
includes multiple longitudinal sections 48 and/or 60 of a
tubular string 16, with at least one of the longitudinal
sections comprising a well screen 48. A shroud 20 is
20 wrapped circumferentially about the tubular string sections
48 and/or 60 and is rotationally secured to the tubular

string 1l6.

The well screen assembly 12 may also include at least
one securing device 56 which rotationally secures the shroud
25 20 to the tubular string 16. At least one line 18 may

extend through the securing device 56.

An opening 58 in the securing device 56 may be aligned
with a channel 38 extending along the tubular string 16
sections. The channel 38 may be formed in a retainer 50

30 which secures opposite circumferential ends 42, 44 of the



The Iine 18 may conprise at |east one of a fluid conduit, an electrical
conductor, a |ight waveguide, a fluid pressureconductor, a conmand si gnal
conduct orwoaomani4seél si gnal conductor and a data signal pconmbo@bouacsihe
retai ner 50 may be connectable to thetsshroud ends 42, 44 after the line 18
is secured by the retainer. The line 18 nmay be received in the retainer 50.
OQpposite longitudinal ends of the line 18 may be open at opposite

| ongi tudi nal ends of the shroud 20, thereby providing fluid communication

t hrough t e,he h 0Si I L n f d. The
shr oud 2og§£§h e2§m§§§§§°§|§§gﬁgereﬁﬁfa Pgbaggﬁtgbhggg FgepbggF?p%%H46 and
at | east anéeonhhér tbonbket sllirnald 286cti on 48 and/or 60 of a tubular string
16. Qpposite |ongitudinal ends of the shroud 20 nay be rotationally secured
straddl i ng theoEibbarsporaiparéGnaBﬁiﬂmedlmngthadbmalwsa¢dbonpéa ar 60 of

t he tubul ar _s hug % descr.i g d agove i,s a_well scrgen assenbly 12
whi ch i ncFa4&EsY PPEFQeFS éPPuSFn PVEndeq§ ARG/ of a tubul ar

Strlngs16reptbheatateaéteﬁb@d@ﬁehhg I@@gd&m9lapbrée@bt@n&haenmahglng a well
screen 48. A shroud 20 is wapped circunferentially about the tubular

string seBPAdhica8ignds o PdéétéﬁasvssPBﬁéﬂFBﬁéPP§'sééﬁﬁéaopé'tﬁ@ t ubul ar

string 165thhe @ﬁhhgé%rﬁEQ BéSﬁHBEYtéZtﬁéﬁeagﬁgchﬁﬁbu@ﬁbéhlh%ﬁég OB&d
securing device 56 which fotationally secures the shroud 20 to t he tubul ar

string 16suph rbasgesnerki weth@nngpeegceond ofir shghprhaciedaesi rf 8¢ ce 56.
present disclosure. Accordingly, the foregoing detailed

10 description is to be clearly understood as being given by
way of illustration and example only, the spirit and scope
of the present invention being limited solely by the

appended claims and their equivalents.



An opening 58 in the securing device 56 may be aligned with a channel 38
extendi ng along the tubular string 16 sections. The channel 38 may be
formed i rwe wsi@i4ser 50 whi ch secures opposite circunferemisadosonsdso 42, 44
of theshroud 20 to each other. The retéai ner 50 may be positioned internal
to the shroud 20. O course, a person skilled in the art would, upon a
careful consideration of the above description of representative

enbodi ments, readily appreciate that many nodifications, additions,
substitutions,ng&e&Eoe%AIﬁgg Qkher changes may be made to these specific
enbodi nents, and such changes are within the scope of the principles of the
present disclosure. Accordingly, the foregoing detail ed descriptionis to
be clearly understood as being given by way of illustration and exanpl e

only, the spirit an of .th [ nt . i nyention_bei.ng Lim ted solely by
t he appended chéinsgaﬁgggﬁgiPfeagfggﬁéﬁté?mﬂﬁ%s%sgefA ﬁﬁ% F& %1 . A nethod

of securi ngballakeastriage kheembeéhadt sbmpatisshyi Bhe thepseblied conpri si ng
the steps of: connecting together |ongitudinal ends of at |east two

| ongi taudi nal seehhessial tbgethbul abngtituAgnallhendwr appbnglaashr awd
circunfer?ntially_ab ut at .| east _one of hhg connected tubular string
secti ons: 1QRGLEBEEPPAgSERELPPReOf o thRe L8RP O, S5T10¥he nethod of claim |l
wherein the shroud wapping step is performed during_installation of the
tubul ar stringtPRPoVE2BBBNEr Pafi 5ﬁuﬂeFFFC§mfeTﬁ€tﬁ€gH8daBPuEIQFnﬂ?a?t

wherein t BReSBEOUHW-BRREBYed tubular string sections; and

securing the line to the shroud.

10
2. The method of claim 1, wherein the shroud wrapping
step is performed during installation of the tubular string
into a subterranean well.
15 3. The method of claim 1, wherein the shroud wrapping

step is performed while the tubular string extends through

an opening in a rig floor.

4. The method of claim 1, wherein the longitudinal

20 sections include at least two well screens.

5. The method of claim 1, wherein the longitudinal
sections include at least one well screen and at least one

blank pipe.
25

6. The method of claim 1, wherein the wrapping step
further comprises securing opposite circumferential ends of

the shroud to each other.



step is performed while the tubular string extends through an opening in a
rig floor. 4 . The nmethod of claim1l , wherein the | ongitudinal sections

i ncl ude awol2ematii4séo wel | screens. 5 . The nethod of cl acmub2oomimssei n t he
| ongi tudi nal sections include at |east7 one well screen and at |east one

bl ank pipe. 6 . The nmethod of claiml , wherein the wapping step further
conprises securing opposite circunferential ends of the shroud to each
other.7 . The nethod of claim6 , wherein the securing step further

Conpr | se5 al tagh ng el FEELBA oFOch0eneRYS,Ab b SHEOUEouR nqThe oot hod of

claim?7 , whereint e attac step Is ormed w thout welding to at
| east onefofthke compmmﬁeseattabhengsaotethenshrcodthg endibeofrethed of
claim?7 , er in the securing step further conprises securing the |ine by
the retai REFC'%0. The nethod of claim7 , wherein the securing step further
conprises securing the line within the retainer. 11. The nethod of claim?7
, Wherein the attaching step further conprises attaching the retainer to an

exterior of the shroud. 12, The hod of claim.,7 ., wherein the attaching
Step T ther CBpri 268 BEEHEN 16 ERELMed ai HOETEd RalhPnEGEPBPIBE EREDehT oud.

13. A vel EsspeeeBrasgehoutowBluashgdiodagenensk! ¥nbubyl anef il ter portion;

circumferential ends of the shroud.

9. The method of claim 7, wherein the securing step

10 further comprises securing the line by the retainer.

10. The method of claim 7, wherein the securing step

further comprises securing the line within the retainer.

15 11. The method of claim 7, wherein the attaching step
further comprises attaching the retainer to an exterior of

the shroud.

12. The method of claim 7, wherein the attaching step
20 further comprises attaching the retainer to an interior of

the shroud.

13. A well screen assembly, comprising:
a generally tubular filter portion;

25 a shroud wrapped circumferentially about the filter

portion; and

a retainer which connects opposite circumferential ends

of the shroud to each other without being welded to at least



a shroud wapped circunferentially about the filter portion; and a retainer
whi ch connects opposite circunferential ends of the shroud to each other

wi t hout bwongiwvahldaed to at | eastone of the shroud ends, pamastée/onmst@i ner
bei ng positioned on an interior of th® shroud. 14. The screen assenbly of
claim 13, wherein at |least one line is secured by the retainer. 15. The
screen assenbly of claim 14, wherein the line conprises at | east one of a
fluid conduit, an electrical conductor, a |light waveguide, a fluid pressure

conduct or d gl I du r - si,ae - apd a
dat a signngcggggggosﬁk%ga ?&ggécgégntggs%%§F§H%F %?§?h1%§?g$gégégngghe
retai ner ns coneredcbabbé tbet bbrehdeud ends after the line is received in
the retainer. 17. The screen assenbly of claim 14, wherein the line is
received in the retainer. 18. The screen assenbly of claim 14, wherein
opposite longitudinal ends of the |line are open at opposite |ongitudinal
ends of the shnaud, Thhesebygepr avsdinb@yf biii d1leanmusi, caheesihhaaugbathe | i ne
betMﬁg? t he oEgosite | on itHdLnaI ends of the shroud. 19. The screen
assently 8PeclaPfm 18, SRAEFEANPYhERENFELELPE W apped circunferential |y about
the filter portion and at | east one other |ongitudinal section of a tubular
string.20. The screen assenbly of claim 19, wherein opposite |ongitudinal
ends of the sh&oud are rotationally secured

5. The screen assembly of claim 14, wherein the line
comprises at least one of a fluid conduit, an electrical
conductor, a light waveguide, a fluid pressure conductor, a

10 command signal conductor, a control signal conductor and a

data signal conductor.

16. The screen assembly of claim 14, wherein the
retainer is connectable to the shroud ends after the line is

15 received in the retainer.

17. The screen assembly of claim 14, wherein the line

is received in the retainer.

20 18. The screen assembly of claim 14, wherein opposite
longitudinal ends of the line are open at opposite
longitudinal ends of the shroud, thereby providing fluid
communication through the line between the opposite

longitudinal ends of the shroud.
25

19. The screen assembly of claim 13, wherein the
shroud is wrapped circumferentially about the filter portion
and at least one other longitudinal section of a tubular

string.



straddling the filter portion and the |ongitudinal section of the tubular
string. 21. A well screen assenbly, conprising: nmultiple |ongitudinal

secti ons wO 2a1tualusbar string, at |east one of the |ongi tadiusadoosessss ons
conprising a well screen; and a shroud w apped circunferentially about the
tubul ar string sections and rotationally secured to the tubular string. 22.
The well screen assenbly of claim 21, further conprising at |east one
securing device which rotationally secures the shroud to the tubul ar
string, and whgpein o] I exte .1 hr gqug .S€e i evi ce.
23. The wel | sgpéenTgésé%g%%noaggkgpﬁyzé% agé%éiggénagggﬁﬁﬁggphbgﬁgg
securi ng deuwgdéudinalli gndd wift hha shapndl aert entliengoabdiy tkeuteldul ar
string sectio .24. The |1 screen assenbly of claim.23, wherei.n the
channel *; StFaPRLaRen ther £1TrRE, BRRECRNSABAr LoooppBUtt BUTTRELAREEGHR: i ends
of the shpgudhtotadahaet Beringd. The well screen assenbly of claim 24,
wherein the retainer is positioned internal to the shroud.

5
21. A well screen assembly, comprising:
multiple longitudinal sections of a tubular string, at
least one of the longitudinal sections comprising a well
screen; and
10 a shroud wrapped circumferentially about the tubular

string sections and rotationally secured to the tubular

string.

22. The well screen assembly of claim 21, further
15 comprising at least one securing device which rotationally
secures the shroud to the tubular string, and wherein at

least one line extends through the securing device.

23. The well screen assembly of claim 22, wherein an
20 opening in the securing device is aligned with a channel

extending along the tubular string sections.

24. The well screen assembly of claim 23, wherein the
channel is formed in a retainer which secures opposite

25 circumferential ends of the shroud to each other.

25. The well screen assembly of claim 24, wherein the

retainer is positioned internal to the shroud.



