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2116229 - 1 - BI METALLI C WELL SCREEN, FOR USE | N | NJECTI ON MELLS AND MET
CF Ki NG SAME The: invention relates to well screens and particularly to
Vel | screens haV|ng a perforated pipe base of the type.conmonly used in the
producti'on of oil and gas. For many years, spiral .viound wel |l é the
type disclosed in U S. Patent No. 2,046,458 5 have been usedéﬁgiﬁgééf
wel I's: for permtting the passage of watkr-through the surface of the screen
ariént 0 a pi pe connected at the upper end thereof which carries the water
to the surface. - Wlls fo . ~are generally of -much
shal | ower depths t han il and gas and
there is usually.10 * m wel | pipe and
attached screen once the well is conpleted The S|tuat|on is far different
in the produc- tion of oil and gas since such wells often extend many niles
bel ow the surface of the earth. The greater depth of the wells requires
that: the well .screens and pi pes have a nmuch greater resistance to 15
conpressive, - tensi | eTﬁé‘QnﬁﬂfﬁbﬁWlat@Qb%ﬂh%&ﬁstdh@ Bﬂ&qcmdﬂywﬁi er
wells. It has been found that the necessary strength to resist such
l'oadi ng can wed1psereeas thavirg a perfloratade pipd base Wit tig tRpe Comeon lyacsed
menber on a perforated pi pe base support nenber. An exanple of such an
assenbly i s ihohe production. . oPhtandtgasopl Foramamyn ybars ,26piral5eoBdOoweéill ed
April 28, 1981 in which one end of the screen jacket is welded to the pipe
base whil e tscreeanof thedtype diselosed iy .5t PasentgNotedpOhft 458s present
in an |nJect|on well so as to prevent damage fromdifferential expansion of
thé menbet s.hayacheenhused je water stelde foraperaitiing the @assagenPEMAtEn el | s,

t enerall necessar
| I =g thugh thgssu ¥ace of the screen and into a pipe connected at the

upper end thereof which carries the water to the surface. Wells for
the_production.of water are generaliy of'mueh shaiiower depths thon
those used for the production of oil and'gas and there. is usually
10 very little cause to-withdraw the weil-pipe_and attached'screen.once'.
the weiilis completed. The'situatioo-isffar different.in the produc-
| “tion of oil and gas since such wells often extend many mi]es below
.the surfoce of the earth. The greater depth of the_wells'requires_
that the well screens and pipes have a ouch greater resistance to
15_ compressive, tensile and torsional loading than is the case with
water wells. It has been found that the necessary strength to resist
_such ioading can be provided for a weil screen by mounting a screen
- Jacket member on a perforated pipe base support member._ An exampie
_ of such an ~assemb1y.is shown in our .U.'S_. Patent Appli_.cation No.
20 258,360 fiied April 28, 1981 in which one end of the screen jacket
s welded to the pipe'bose while the other end is.free to move at
the high temperotures present in an_injection.weii so as to preveot
damaoe from differential_expansion of the.members. _Nheo the pipe

and screen jacket are used in injection wells, it is generally necessary
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seal i ng neans conprises an el astoneric. ring,
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I t'he seal can deter-

iorate ver yremopimy yihf withitheatemperatuverciangidg comginudliy woul d be of little

an injection well experiencing higher tenpera- 15 tures.

P - to renove themfromthe well after about 6-36 nonths of service to -
pl ace the gravel pack which deteriorates rapidly under the punish- neht.
¥t receives in the alternating cycles_of injecting steam and’ renoving oil,
_ t enper at ure changi ng contiﬁu&lry. 5 . A well streen
- assenbl y whi.ch has the -upper '‘end of the screen welded to the pipe base and
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also quite high.” Reference has been made to the problens which can arise
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s are used such as in'stean1in%ection of oil forma- 20 tions.

hriogtkes Pipe hase Ll anyief asamey

ffec woul € openin reen sl ot

n w . _ _ .
‘the sealing means comprises an elastomeric ring, the seal can deter-

iorate very r}épidIy at t'empe_ra_tixre_s_ over 260°C , and thus would

be of little ya]ue'in an injection weli'gxperiencidg'highef tempera-

tures. The. cost of An'e1astomgric ring and associated construction
and Iabof_costs are also quite high. | _ ”

Reference  has been made to the problems which can arise
when a screen is heated. Such a situation arises when advanced re-

covery techniques are used such as in steam injection of oil forma-

tions. These techniques are ihcreaSingly being employed in o0il pro-.

*duction in order to'1oWer:the viscosity of residual oils. Where the

screen is welded to the base pipe at each end, the stresses produced
in the screen would be compréssive due to the incréaSed thermal ex-

pansion of the.stainigss steel screen compared to that of the low

carbon steel base pipe. This expansion could lead to failure of the

screen by localized bUckling; One primary effect of this would be

opening of the screen s]ots'causing sand to“be'pumpéd§  A second

primary effect would be to increase the chance thét the screen wires
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-3- or rods woul d separate and interfere with the ability to retrieve t SE
s&reen.. Presently used steaminjection tenperatures run from about :
%00 [err] (260-[err]). At a tenperatupe of [err], the differ- ential
expansion of a stainless steel screen éel’atlve to a low carbon 5 steel

pi pe base is about 0.22" per 10" length (5.6nm per 3.05mlength). Since a
singl e screen H'O:dStqu;\ﬂdaﬂppr‘ate)rtndoimrfﬁmgiﬂﬁtE e EbiPhyy ta witirfievetheal
expansi on of .about 0. 44-0. (11.2-22.4my) woul d be expected i'n gaoing from
room t enper &€(ReD- td’r[eéempy us&d sheam fnjection temperatupes Fup\fremoabousj ecti on
_operation, ect.gd, for erhaps a_noni, t the faormation
‘to 500-] err?&%}?@bfe( b‘)“&nﬁ)‘t h8h ath'ﬁ paratursaff e3% Fs@@ rﬂiﬁt‘ﬁ§ &t

[ [ Thi s . const ant
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gi ven formation, it .conmon to provi eet o screen |l ength .

by j oi ni ng Hﬂﬂ@r@ﬁfia@ expansidh 6Pedbont 0.94= 6‘@8"(@1105322 29:"? Wdufdpescr een

sections: This produces yet another problemwhen the well has relatively .

hi gh down- hexpectedTiar géifige SronPoon tenperaturd &b e650°0Re( 34380N! alAstHe0ORufifeet
(1524 meters) of carbon steel pipe and 320 feet  (97.54 neters) of screen

and oper at esndatpuf £t rclyclé ttypenfbénjecpien egerdtion] Iseegmrisi twjected forpi pe

Supporting the topnost screen sections will 25 elongate as nuch as 14"
(355m) 10r eperthape & gonthe tpoheatobheoformatipn e 5006500 r(@ﬁ@-lfﬁﬁﬂﬁ)) tandh thent i on.
Since the well is usually packed with gravel before it is nade operational,

it s easy @Y JecPumped fior sewerat moakhs awkit 13sgriseesitycbecomesctpoahiah t her
or both ends t,0 th e base, orbe %eg surroundi ng the .pi pe could exert
a tremendou%s'ér'?e t$) (geggaps 300°F ?149 . This constant cycling between

300°F and 650°F (149°c and 343°C) would subject a stainless steel
screen, which was we]ded at both ends to a low carbon stee1 base, to
15 very substantia] compression forces which would tend to cause it to
. buckle. | '. B
| | In order to provide a suffic1ent amount of screen openings
in a given formation. it is common to provide hundreds of feet of
screen length by joining ;ogetner a large number of 10'-40' (3.05m-

20; 12.2m) screen sections. Tnis produces yet another problem whén the well
has.relatively hfgh down-hole températures. For example, where a well
contains 5000 feet (1524 meters) of carbon steel pipe and 320 feet

(@7.54'neter5)'af screen and operates at 650°F (34360), it can be expected
that the portion of fhe pioe suoporting the topmost SCregn,sections will
25 e]ongafé as much as 14" (35?mm\ relative to the portion of the pipe . .
| supporting the bottom section Since the well is usually packed with -
gravel before it is made operationa1, it 1s easy to see that if the '
screen jacket segnents were fixed at either or both ends to the nipe

baé’e, the gravel surrounding i:he pipe could exert a tremendous snearing force



o T
on the screen jacket segments, possibly shearing themfree fromthe ;;
e base support as the pipe and screens noved during heating. It is’ :
ther obvious that even if. the segments. were not sheared off, they would =
constantly abrade and destroy the gravel pack as they nove 5 . Up and down.
next to it upon cycling of the tenperature. This abras- ive action can
-result in a need to renove the well strjng and replace the gravel pack, _and
usual |y the screen jackets, nuch soorer*tthan if relative. anenent betmeené’
t he gravel pack and screen jackets did not take .place, passi bl e

sol ution to PR PENEGTREN SiACKket Segments » nRRssIbhp sh e#ﬁa’ﬁﬂ them; 6"'% Araméhecr een
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when it i3 NgRlaAd ddwAChesktheo it a?mpey@mgt@ﬂ the tdierdtuper Jrﬁ%eatbrby- t he

gravel .pack woul'd tend to prevent corresponding novement- of the screen

jacket. Thisivh@atidni Bari YHesuly iA 0 MeEd i LN rebivedthtove PY Q¢RIHg BRE debVece Ot ary
20 noti-on between the screen jacket and pipe base and coul'd thus hanmper -
future recovthey goaxerlapamsand lasua Hyatie acreen jackets; ymughesaunepnhanaif
annul ar rotary cutter is.usually |owered around-the outside of the screen
jacket to curelahive ghvenentnbatwees dthecgravet mackl andesereenhjatkeds el idsoet | y
fixedly positioned at spaced |ocations along the length 25 - of the.
screens. Thtakeeplace) i z&ﬁspméle a@tutiop &tp@mrmjns sushyrglakive @oveed for

centering the screen.i e _casing as the gravel pack is. inserted, but the
fins mu bé“%‘-'béPoP'E" ltR% TR HECksth tacthepipe an Provf&e packings or -

an elastomer1c O-rlng as a seal between the ends of the Jacket and

p1pe. The pin would serve to hold the parts together during_assemf
bly of the screen intolthe he]] but,_to permit re1ative movement when
the well is operationai; must then'either be somehow removed after
15 assemb1y or made of a material which=w111 shear The shearing of the
| p1n would be caused by the upward expans1on of the pipe when it is
heated since the friction exerted on the screen Jacket by the gravel
pack would tend to- prevent corresponding movement of the screen Jacket
This shear pin type of connection would not prevent_relat1ve rotary
20 - motion between the“screen-jaCket and pipe base and could-thqs.hamper
| future recovery operations. For example, in recovery oberations, an -
annular rotary'CUtter'is usually lowered around the outside of the
screen jacket to cut'throngh the metal screen “centraliaers“ mhich
are usually fixedly pos1tioned at spaced locations along the 1ength
25 | of the screens " The central1zers have radially extend1ng fins which
are-used for center1ng-the screen in the casing as the grave1 pack
is inserted, but the f1ns must . be cut before the screens can be re-

' moved. The cutting by the rotary cutter is qu1te simple when the
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ﬁuved. The cutting by the, rotary cytter is quite sinple when the 5 >
sdreen cannot rotate but where the screen can rotate, the cutter woul d t ”
o dig into the Centralizer fins and cause themto rotate the screen, th _
preventing the rela- tive novenent required for cutting to take place. The

use 5 of packings or elastoneric O-rings.which have to continu- ally slide
over the pipe base also presents problens since the packing material can be
bt-qun out of itsgtpbendednhétarota®d Wit | vhére e idfeditdtidtate, the
deteriorate at high tem peratures. 10 SUMMARY OF THE
| NVENTI ON The preatbéri woaebdi tendeedsdig frtyitite aeritgaldved Bl alnd C

viel | screen assenbly and a nethod of assenbling sane which will overcone

t he "af or esai d seaéilag, theartandotate vche secrddrenstinfs preverdring the rela-

- devel opnents. 15 According to one_aspect of the invention there is
pro- vided a bi nbiue| nevepent stequired skomiquiting 4@ itiaken plaices- (Then usel |
at .el evated tenperatures which conprises a pi pe base nenber having a '
‘perforated po?ti®h Pm'e%mm'eeh%tmicarfg-m it hays: oo sonkdinicent

por- ‘Torated poriTbR ShiSarRYEE (IF GHPS DRFS A RF SIS Prptleny Since
oo ticlent of eXbEnitsRENR MEe Ll f SALIbE EIDER PHE R Ml Pt el 1R
: ; ¢ o na o cn c . Vi -
Fads TalTy. compr SEBMER MY P ARE oo MU A, decitBicar it Wi Eid
peratures. - _ ' o -

10 2 o SUMMARY OF THE INVENTION

The present invention seeks to pro&ide an improved
| bimetallic well Séreen assembly.and a method of assembling
same which will overcomé the'éforesaid sealing, wear and
récqvery problems Qf'prior.arf developﬁént#.
15  According to one:aSpeét of the invention there is pro-
- vided a bimetalliq well -screen #ssembly'for use in an injec-
- tion welllat elevated”temperatures which comprises a pipe
base member having a perforated portion intermediaté its
ends and unperfofated pbrtions.adjaéent thereto, a well
20 screen meﬁber having a siotted'§¢;ti§n overlying said per-
~ forated portion and unslotted end ring portions overlying
-said unperforateduportions; each unslotted end ring pdrtion
o héving-a-températhré coefficient of expansion which'is
greater than the cemperature.doefficient of expansion of
25 the pipe base'membéf, said eﬁd_ring portions providing rad-
ially-compressed_shrink]fic-connections to the underlying
. pipe base.meﬁber at atmospheric'temperagures, but Being

~ either slightly out of contact with said pipe base member



. _ .
base nenber at atnospheric tenperatures, but being either slightly out-
ontact with said pipe base nenber - 6 - or at least substantially e
tressed at el evated opera- ational tenperatures, any spacing between P
~said end ring por- tions and said pipe base nenber at sai-d el evated opera- °
.tional tenperatures being no greater tHah 4+he maximumw dth 5 of the slot
openihgs in the slotted portion of the well screen nenber. Typically the ..

pi pe base ne ra¢ St d @le' [ - &ﬁgh t || screen menbgr~
and its end ??ﬁga%o]r'%&%l onspgatiée&‘f/ybf% 0 s‘féaﬁ%%de?s?dﬁlgg’la%%@p&g&‘ee of -
over- 10 | apa@esh ﬁgygﬁ t LW Q-permd [ _
wel | screen rrénberé?g&ég;ceed ',‘gi)éoga’t 7 %%a%jﬁg (ﬁtr%ng%ﬁg& r%‘(rag%iﬁ%n&)g%out
25% of. thei r yiongl sid esei B 1pe )bd ¥ Gndntbet W%taqd%ﬁ%cfe@eg?,wauk fit
ring portions release as they are heated in the well.. The radial -gap which
ari ses 15 betiwreal ttemperatyied ieing ind Iprentieac thamittle. makd mube w2 ATH: '
pi pe nmenber, at the highest expected tenperature, desirably does not exceed
25% of the slafi theltslat apeningsedmn thebslottedportivniofi thet keldhance
that a particle is able to lodge in the radial.gaps. 20 According to
a further aspf&Xesst membeTwention there is provided a nmethod of assenbling
a cylindrical well_scre ':nEqur to cylindrical base pipe _nenber so that

the menbers. will qﬁ?ﬁ?ﬁ QMHHPQe eb@ﬁ@PeGUﬁﬁn§°5ﬂ&éeﬁ§hﬁ°ﬂn$éra deep
vel | 'but 1 el oty chg cash el Migh ol 83} (254, gLyl g0 of the

wel | screen
tions are formed of stainless steel. The degree of over- ‘

10 Lap'%gsirably shoulq not ée_sg_great aé to permit rqu_in‘
the well screen_@embgr to exceed about 75%, and preferably
not more than abbqt'ZSK of théir yeild stress as they tend
to elongate before the shrink fit ring_portidns release as

" they are_héatgd_in :he well. . The radial gap-which ari;esl

15 between’the ring:portions of the screen member. and the base.
pipe member, at_;he_highest expected temperatu;e, desirably
does not exceed 25% of the slot width in the scféen member,
so as to_minimize the chance that a particle is able to
iodge in the radiai_gaps. _.' |

zd Acco:ding_to a further aspect of tﬁé ihventioh"there'

 ;5 provided a methqd_bf assembling agcylindrical well screen
mgmber to a cylindriéal base pipe memberISQ that the memberﬁ.
@ill be integra;.with éach qther.during'placement into a

deeb well but slidable relative to each other when at least

25 a portion of the well screen member is retained against |
axial movément by a g:avel'pack at'thé:bottom of the well
and when substantial.changes'in the;temperaCure in the well

‘cause thermal expansion or contraction of the base pipe



éxial novenent by a gravelrpack,at t he bottom of the well and when heay
tantial changes in the tenperature in the well cause thermal expansion

qg contraction of the base pipe - 7 - menber sufficient to nove said

base pipe nenber axically relative to said retai ned portion, said nmethod

conprising the steps of providing a well screen nmenber and a pair of

fitting rings adapted to be integrally att &ched to each end 5 of said well

‘sckgen .nenber, sai |tt| % rin s each havin t enperature coeffjcj ent of

~ expansi on whi ¢h Memb 2 chen tﬁ&tmeVetﬁélga§€5ﬁ| EP?mWE@Petp§%N4

each of said f|tt|n r|n s MALB an_inter.nal aneter t anblen

“at nospheric. tenp Ps S rPﬁéﬁ“FﬂaP°5F PRe 3Rir |%ﬁ@RE&s 8t he

porti on of the 3?* s ?’?. BRTRELLL 810D SPuLE VELLoR ?fﬁ'?ﬁ LN
is to be assen}gqbase Oriﬁhg Qﬁﬁ?t@&p?o"Babfﬁﬁeg¥§fP?d§%§§%ﬁE&'B& %ﬁ#ﬁ*éﬁ&e

l.arger than sai pi pe“nenb nmovi ng eac eat - Fttin

rings when it i 9ft 3ahe @e32NBkedehOmeAberhassidi PELEEAPCFiRg 9 Ca S KhPASE
pi pe menber to a predeterm ned nounting p03|t|on and al |l ow ng sai d heated

fitting rings ta tempezadurbr cokfEntoefionbficexpahsioni whbekeipi preameber ;
said fitting rings each being i-nternally sized and being 20 forned of a

material. such tthanathakl ofcthenbasebpipeomember pnprovidimgreadie of ngmidind
melded or otherw se attached to each of themwill be firmy held in
"shrink-fit" en§ig§singeningst withi anbietepnalk mweﬂwht@plmeamenmto
7 Ceep el DUl mospheric cemperature, is Tess than that of the outer
. 10 diameter of the portion of the base pipe member to which the
'.'Well screen member is to be aesembled; applying sufficient
heat to each of said fitting rings.wheﬁ'it is to be assem-
bled. to said base pipe member ;o'expand said ring'to e_éizenr
: 1argerethan said base pipelmember; moQing each of said heat-
15 ed fitting rings when it is to~be"assemb1ed to said base
pipe.member'along Said_bese pipe member ﬁo a predetermined
'f'mounting positidn;'aﬁd ailowing seid heated fitting rings
-~ to cool.and shrink into contact with'said_base pipe member;
said fitting rings each being intefnally sized and being
20 formed of a material such that a well scfeenimember posi-
tioned between the rings end welded or ocherwiee atcached
to each of them will be firmly held in "shrink-fit" engage-
iment with said base pipe member during placement into a
deep well but free to slide relative to said base pipe mem-
25 ber when the portion of the well which is in the vicinity
| of the well screen member is retained by a gravel pack in

the well and is heated to an elevated operational tempera-

ture.



25 ber when the portion of the well which is.in the vicinity of the well —
en menber is retained by a gravel. pack in the well and is heated to aM
ated operational tenpera- ture. - 8 - BRI EF DESCRIPTI ON OF THE

W NG The invention will now be furtrmg descrlbed by way of ekxanpl e,

with reference to the. acconpanyi ng dramnng, in whi ch: - S, ~ Fig. 1is a
parti-al |y sectioned, partially broken away perspective view of a well - .

screen.assenbly showing the relationship between it and the oil bearing- ;zv
formation in which it ISR DESCREPLLON BF IHE BRAWING - i al 1y secti oned:

partially broken 10 away side views show ng-the base pipe end coupling,
screen. renber and 'ﬁne;smvemdurwirlg. triow beC featiher diesgedbell,adbyemialy of
the screen jacket to the base pi DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT Red®erexample, mrigh xeé)mnqeprtm/e:dtm@lclcowaagdngsdcabmgﬁ is
I'ndi cat ed generaHﬁgﬁu 10, and is-shown in a typical ‘'use environnent: :
wthu1aste 1DnMMI\mmelntamma-twesofzm)HHH are

‘comonly gl SWGDE E Rhes BTy daiigunded oY
away perspective view of a well screen assembly showing -
‘the relationship between it and ‘the oil bearing formation

" in which it is positioned, and _ _ |
Figs. 2-5 are partially sectioned, oartially broken.'
10 away side views'shbWing.the'base oipe end cOupling; screen
member and boss rings during the successive stages of

assembly of the screen jacket to the base pipe.'

" DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

| Referring to Fig. 1, the improved well screen.assembly
15 is indicated generally at 10, and is-shown in a typical use |
'environment within . a stean injection well Wherein tempera- - “

tures of 260-343°Cfa:e'common1y maintained{



ﬁhich has ,been | owered to-the bottomsurface 16' of an oil-bearing
f dgymatii on 16. The.casing 14.is typically perforated as shown at 18 5 by
erforating tool *(not shown) which is lowered into the casing.. The assentt

10 includes a pi pe-type support base 22 which is typi- cally nade of |ow
carbon steel for purposes of strength and econony. The | ower end of the

pi pe base is threaded as shown' in 24 and may Be. . closed off such as by a
bull; plug 26. An upper threaded end portion 10 27 (Fig.- 2) is adapted to

be joined by a coupling 28 to a pipe string (not shown) or to the pipe base
22' of a second screen assenbly sec- tion 10'. A screen nenber 32 is
nmounted on the pipe base 22ThBAdasgembhy borshewm awnpping prrAUdadyi at e

~attachnment rings, 34 attached by _welds 35, 36 respectively tqQ.the ,screen 32
and to end boss B¥rtyravel pagk 12ind Besitigaed withie agetaleld casiad Moduced

oot er DTt Lol € ek BHRRLE 5bYuml b sAREE eI S RbBR RS,
tight contact w elifoRiRe BHCCHIRE 14195 MTERY bertoRIEIALHs [shodn A 4°! !
asing or renoved fromit at relatively cool" tenpératures. € rea- 2

son that therg ipy2 gaPrdidtiReRodYnbt Khbwh PIHEEH igi?dﬁﬁﬁ'ﬁc!itiﬁt@ eﬂ% ?stiine.” 40

and the pipe base 22 at high operating tenperatures I1s t sCreen

nmenber 32 and it $heRgsémb19S1B4nc Rides’ £ pipei k! Suppbee base Y2onM hS$s typel
whi ch has a substantially higher tenperature coefficient of expansion than
the | ow carbon st&Hly ihadecofi fow 24&rboASsteeT hfors puposeswsfoetrengtireandbeconomy.
conventionally forned of a helically wound tapered wap wire 42 which is
wound and wel dedThe lasert @nd cofirthe tipe chase pisc ¢bretiied aBhshéwmdnt2ddandiimay be
support for the screen is pro- - 10 - vided by a series of |ongitudinal
rod nmenbers 46 whlased0%f sughias by at bl li plug 26di Ancupper thnegdedendiporsiemd

al so wel ded £ eacQ of their . . : _ : .
: _ 27 -F1g._2)-is adapted to be joined by a eoup]ing 28 to a pipe string

| (not shown)} or to the pipe base 22! of a second_screen asseﬁb]y sec-
tion 10'. A screen member 32 is mounted on the pipe base 22 and
Qhas-end portions comprising intermediate attachment rings 34 attached
.by'we1dsf$5, 36 respectively to the screeh 32 and to end boss rings
15 38. The end boss rings 38'heve'ah inﬁer'reduced'diaheter'pdrtion 40
which is genefal]y elightly'spaced from the pipe base when tﬁe screen
. -assembly is at its eleveted.operating temperature and 1s'in tight
contact with the pipe base when.the assembly is lowered into'the well
casing or removed from it at relatively coo1'temperatures. fhe.rea-
20 son that there is a”gap between the inner_reduced diametef'end por-
tion 40 andltﬁe pipe base- 22 et5high operating temperatures is that
the well screen member 32 and its end rings 34, 38 are typically
made ofistainIess steel Which'hee a substantia11y higher-temperature'.
ceefficieht of expansion'than the low cerbon steel base piee 22.
25 The screen member 32 may be conventionally formed of a helfcelly .
wound_tapered'wrap wire'42 which is wound and welded so as te form

slots or spaces 44. The longitudinal subport'for‘the screen is pro-"



Vv
“intgrsections with the wap wire 42.° The pipe base support menber: 22 is ',
Anteynally perforated at 48 in the region under the slots 44 so 5 t hat ™
ﬂﬁ&i s collected fromthe formation 16 can be passed upwardfy through the %
bort pipe 22 to the surface. The internal perforations nust terninate a
~consi derabl e distance fromthe boss ripgs 38 for reasons hereafter _
expl ai ned.. The inproved nmethod of asSenblTng the well screen nmember 10 .32

L 2 B S A R b e 0
- di OM. ' el [ PC, . T ' =]
cuter, o anet She ok SRBRERAAIGS a7 RSISR R FECoR PSP AP
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ring portionad0iOintdihatiy perferated ht3ds Nastre &egmnt-sﬁaw 2he!'sFotd .’Iﬁ,”?:{ on
[err] illustrated Iin Fig. which i's snmaller thanh the pipe dinmension [err]
so that ther eha®didccobTleRted ffaoRNhR. FérmaBeod NBchn! Be FaSSEdP Iupwiayend boss
ring 38 to the pipe 20 base 22 without heating. The coupling nmenber 28 o
i s gener al | ythegughptheeduppart pipe P2 1o €hk Buifiace. pridkeirtteryal pepfcrdtseng hat '
the heated ring 38 need only be slid over a short length of pipe . before '
bei ng al | owenius tecminade a cpnsiderable distahoe dfiromrthenbedse ripngse 38afor where it
wi Il of course shrink iinto contact with the pipe. 25 Fig. 3 '
i |l ustrates reasossdereaftersexplaiined.t he pre-wel ded screen of elenments 34,
32, 34 into contact with the. previously assem bled boss ring 38. The
screen el ements and B88siMPravedpathodepf assenk] ing the wellsaevgenamenbes | ef ¢t of

S0 and Wpelt 075na Rod ol B ThDTushiaiflh SoispRin  Bipt” 8 Gl 00

- 2 through 5. Refgr?ing to Fig. 2, one can see that the pipe base

member 22 has'an outer diaméter at room temperature of a dimension
| Pg._'The ﬁppef screen end boss ring 38 is illustrated in its heated
~ condition whgfein'its fnner diameter portion 40 has'a.dimension SH
15  which is slightly laréer than the dimedsion Pe- Prior to heating;
* the inner diaheter of the inner ring portion 40 of thé'end'boss ring
38 has a room temperature dimension Sc'fllustrated'in Fig. 3 which
' is smaller thaﬁ fhe pfpéldimension Pc so that there would be inter-
| ference if one tried to assemble the_eﬁd.boss ring 38 to the'pipe
20  bpase 22 without heating. fhe coupling member 28 is generally sup-
plied wfth_the.pipe 22 but_is prefefably rembved so that the heated
ring 38 neéd 6nly be slid.dver a short ighgth of pipg before being
allpwed to cool at a pfedeterminéd location on the pipe base where
it will of course shrink into contact with the pfpe;
25 | Fig. 3 illustrafes the step of assembling the pke—welded'
_ screen:of eleménts 34,.32, 34 into éontact wiﬁh the pfevious]y.assem-
bled bq§§ ring 38. The screen e}émehts'and boss ring are then welded

at 36 as shown at the Teft of Fig. 4.



éf-heat 52 is illustrated. , The. heating may be done in'any conven- iént Q&Q?
mevmer, such as by a torch as shown, or by means of induction 5 heating or °
ly a resistance heater w apped around the ring 38, to nane a few _ ' '
al ternatives.” Wien sufficient heat has been applied to in- crease the
di aneter of the inner ring portion 40 to_a1Qigension SH which is greater
than [err], the source of heat is renoved and the right boss ring 38 is
i redi atel y moved to the left to its desired final 10 _posipion relative to
the pipe base 22 and in HQ'FEQQM,MH&‘_été;P%f%‘e]e@&%l?_”héa?t?*ngj ithal endoBéds OnN,
the end boss ring-38 will shrink as it is cooled until its inner dianeter
equal s 't he di nendngs I8grand esgciatlya thérinnkr fdiamesernporitiom 40i by af bowsrdee
provi ded between the pipe base 22 and the inner ring portion 40, the right
end attachnent - afnbead4525is ¢htusarated.s Thei heatiing walydiel dase sinoany gbn@dh-t o

~the right end boss ring 38. The conpression fit between each of the end
boss rings 38 ari@nt anpeme sughasvhy @ tonsheas showns or divimeansopf tinduetiosen
assenbly 10 as it is lowered into the well. ~Wen steamis injected into
the vel | to | Boiating: AE WoApssastance Jleatat WiaPped Araunid. the, s hg, d8poka, Nape
rings will, of course, again expgnd outwar dl elatively to the pipge base
22 and, dependi ﬂg%fb&ﬁ%’ﬁ'@%ﬁra%& ? g}%{ﬁf)%ato&af ﬁv(gXQ\eqplptl heerQPh’é"

di fference bet $h [ 1.ONSe [+QLFd. Jer | NGS k] ] nd
vy T om t he. peosedsEné SIRARE 15t 1Fe ingdR o] bdrtibh M°eP3 Winensfifs

oduce a radi Vi ods Hoted,

the radial gap GRfcbds edteRithin ANt SoRal oPidhb ROrendbdafid BREAHR! Y
t g. |, ase

~only about 25% of i s di-mension. As seen In Fi the pi pe

per-forati ons 48pykd Fin@FBTI$ ImnediatePRRVEd tohtRLIIBFE 18 $EY @88 red PRradr awn
to the surface, are shown as being spaced at considerable distances from

|tO' gcrat Ie(r;ﬁ: 22b1_0 lao"s'i_taén velaefve ke miqpﬁp’&baidma &l iniceataswith Miagiasend
' . Once in its final position,'the=end'boss ring 38 will shrink as it
is cooled untiI'its inner diameter equals tﬁe dimension P.. Since
a shrink Fit connection will thus be provided between the pipe base
_ 22 and'ihe inner ring portion 40, the right end attachﬁeht ring 34
15 can'at this point be welded as shown at 36'to the right end boss
' ripg 38. The compression fit between each of the end boss rings 38 )
and the:pipé base ﬁill_increase the:rigidity of the séreén'asSembly'
10 as it fs lowered into the well. When steam is injected into the
:' well to inérease the tempgrature.of the well screen, the end boss

20 riﬂgs‘wifl;-of course, again expand dutwahdly-relativeiy to the pipe

and the difference between the dimensions P and S¢, rings 38 will
- expand away frbm the pibe base 22_ahd produce a r;dfal gap. As'pré-'
viously notgd,'thé-radial gap.cén'be no gkeétef than the slot widﬁh
25 44 and preferably only about 25% of this dimension. -
| _As_seen in Fig. 1, the pipe base perforations 48 which
- permit-1iquid péssing through_the screen to be drawn to the surface,

- are shown as'beiﬁg spaced at considerable distances from the ends
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er- mhlch t he screen Jacket can slide relative to.the.pipe base as. t he

pe base | engthens or shortens during heating and cooling.. The | ength of
e blank end portions 22b nust "of course be sufficient to 5" prevent any 2
perforation 48 from ever becom ng uncovered by the screen Jacket’ since the' -
“di mension-of the perforations is nmuch larger than that of the screen slots"
44. Since it is comon to have a Mlﬂeﬂ2ty of screen assenblies 10, 10 _
connected in series in a'well, the min- inmumlength of each of the blank N~
end portions24,a8Zwefi the ampesZi,eéhuslﬂef‘asserﬂniooﬁs biark teod porithens eﬁsngeabl e,
woul d be -equal to the nBX|nun1eIongat|on of the entire series of pipe base
menbers overo¥ergwkichngee éqnesn dacketecatt s idecelhattivecto the pigethasesas f ace of
the hole 16" on which the pi rests and the upper end of the, highest

screen assenHi® PiRe base t‘l?ég'é'ﬁ"ﬁn‘y' shewfiens during heatiing, and e8! ingst atee of

Fommer at ore. anoEh oF the FTARE dn e Tl 920 ek ot Roecbe SuRBtA BB,
or wher o colak b utafuiih P Rrol slpl SRcBftrl Plkbyafe ko FRTERRT,

the di t at |
e di mensi ofycket Hinc?rth\é’g@i;n%pggo# Jﬁggt‘gét bas oi'?]%ﬁ%g‘r’ies'dﬁmapq'ap &C thaqn tati 9”

20. to the novene t ative t t he pi pe

base, a stopHakasOehebscradn Roveladed Jinceifthes ébhm&?tth Rivel beplmwﬁ@ase

bl ank end portions 22b on each section 10. In use, -the screen segnment 10 .
and as nany gfdgitdeanadsemblies 0] 301 QonnecRideiniarries iar £ wedlprihd mit-o the
wel |l casing. 14 and 25 then segnents of plain pipe are extended to the
surface. AiguaviEngphof é&ch ofitheeblank emd portivnk, tdssumingehl segeemts and
sufficiently far above to allow for settling. The shrink fit of the screen
j ack- et o asremiigs arasto el lintrmharweablmewptawbegqoai i g they FRXIMYR i on.

Kl

elongation of the ent1regser1es of pipe base members over a qjstance
'equal to the distance between-the bottom.sorface of the hole 16' on
) which the pipe'reefs ano the upper end of the highest'scfeen'assembly
._ '10" in the string. For the previously noted instance of about 100m
15 of well screen, the elongation at a maximum anticipated temperature of
340°C would be about 350mm. Where successive sections of screen are
~Joined without couplings by flush male and female connections, or where
couplings are used which are very llttle larger in diameter than the
dimension Pé, or where it is desired to provide positive limitation
20 to the movement of the scfeen jacket assembly relative to the pipe
 base, a stop flange 56 can be.we]ded to eitoer or both of the pipe :
base blahk;end oortions 22 on each section 10.
| In use, the screen segment 10 and as many additional seg-
ments 10' as are desired areilowered into the well casing 14 aod
25 then Segmenfs of plain pipe are extended to the surface. A gravel
“_pack 12 is inserted around all the screen segments and suff1c1ent1y
~ far above to allow for settling. The-shr1nk fit of the screen jack-

et to the pipe base will maintain the jackets during installation.



.%iean1is then injected into the well to heat the oil in the forma- tion 1é¥6' :

TRe i hcrease in tenperature expands the pipe base and screen segnents b
~different anpunts so as to weaken the hold of the screen to the pipe base.

" Thus, the screen segnents will tend to be 5 frictionally retained in their
original positions relative to the gravel pack while the pipe base segnents
will be free to move up- wardly relative to them In this manner, the ;
gravel pack can remain in-its original posh%ion rat her than be abraded and
de§froyed by hav- ing the screen segnents ving over it as they would if
they were not 10 free to float. Wien it is desired to repack the well or
remove thé scr.ee¥eamt ffe thes Imﬂ&ﬁﬁérmt@r the wep} dagheatotihe 931k the famda- t he

screens to again engﬂg gg .pi pe ‘base. Preferabl¥ the anmount of conpressi.on
of the end -boss ¥i9Agie-38ThM inREeasgsin ﬁF'ﬂ%e"EE""%e PRAdST the. BiRe Pas§@Nf; ¢ 15

d well mb b d b d 80% of I
o sald vel . scridhe a?s%gh%wepic’ﬁ?ﬁ%%ﬁ AP oy 18, wiskeu e, ol B e
o] o et SRS, dne BiBLTRLE! | hudclche SETESN SARRIEIN 1OfedtoFo 'tk an

~injection mell eratures conprising a € base

having a perfs)rafﬁﬁt%?{aﬁ'lg’}e't%%”?ﬁ'tﬂ ‘?r'otr? ﬁﬁ‘isp@s’i‘éﬁgﬂb‘)%f&ﬁ%% REtions

adj acent theret screen ne a sl ort

~overlying said rb%vef Qfaek%wmerﬁueompwéaw%ﬁén%' WiNd bd FPed Lol héVeS up-
overlying said unperforated portions, each.unslotted end ring portion

having a tenper ajardy Geedfivel enitheh. eXﬁaﬂﬁBQﬁhrWékQfthesgrﬁlthp%tktd‘ﬁnrédihﬁn
tenperature coefficient of expansion of
in its original position rather than be abraded and destroyed by hav-
“'ing ‘the screen segments moving over Jt as they would if they were not
10 free to float. .Nhen it-fs desired to repack the well or remove.the ‘
o ;creens, the well temperature is brought,down so as. to cause the
screenslfo again'engage the pipe base.
Preferably the amount of eompression of the end
boss rings 38 on the base pipe 22 is insufficient to permlt
15 ;said well screen member to be compressed beyond 80% of its

yield strength as said well screen assembly is brought to

any-operating temperature up to 370°C..



1 t he pi pe base menber—said end ring porti.ons provid]ng radial |y , ;)
- Lb ressed shrink fit connections to the underly- ing pipe-base menmber at
at sphﬁul‘m mmwu! , but being either slightly out of contact with %
Said pi at | east substantially unstressed at el evated
oper a- ti ohal" tenperatures any spat4gng between said end ring portions
‘and sald pi pe base menber at said el evated opera- tional tenperatures being -
no greater than the nmaxi num w dt h of ChAIESot openings in the slotted s
portion of the well screen nenber. 20 2.. Abinetallic well screen
assenbly in accor dancer imetdldiin weldersaineerhdssembly Sorcuspr énsiaon
exerted by said end ri.ng portlons on said piipe base nmenber is insuff- ' _
i cient to perkijection well ok &levaliasktempearativesr conprisépens Bdpeof its

yield strength as .sai d screen 25 assenbly i s brought to ‘any operating
tenperature RPS% MeRE ﬁQM%?VQQEMQnﬂﬁﬂﬁqq§9ﬁ9IPQ§§F98n1§§§€WBﬂ9aFﬁ &E8or dance

el ded WotQaf%? Ciand st Sisinall Bsbane o6 asohn chRgakapcebpelthmon:
ring which i weqﬁ egg?oem Hn;g; t@aosét%tdt %r@q okl Qi LBg Y8LL Bepeen

menber, avi ng arer|MeH1 I ang han
t he adjac- e 1 QHU% I e y in
accor dance Wl@t any re c a#!r% d\%nerel tr?aslg:i& Wf:blrt%gég %evgngigﬁhg

formed of |(“%é¥ﬁfﬂﬁpé?ﬁaiaﬁﬂﬂiﬁdrtﬂﬂﬂﬁ %@Eﬁ?ﬁn@ﬁﬁ@%édaaﬂd ring portion
. having a temperature coefficient of expansion which is
greater than the temperature coefficient of expansion of

10 the pipe base member, said end ring portions providing |
radially compressed shrink fit connections to the underly-
ing pipe base member at atmospheric temperatures, but being
either slightly out of contact with said pipe base member
or at least substantially unstressed at elevated opera-

15 tional temperatures, any spacing between said end ring
portions and said pipe base member at said elevated opera-
tional temperatures being'no greater than the maximum width'
of the slot openings indthe slotted portion of the well
screen member. | | |

20 2. A bimetallic_well screen assembly in accordance
with claim 1 wherein the amount of compression exerted by
said end ring portions onisaid.pipe base member is insuff-.
icient to permit said well screen member to be compressed
beyond 80% of its yield strength as said well screen

25 .assembly is brought to any operating temperature up to
370°C

3. A bimetallic well screen assembly in accordance



“10 its end ring portions are formed of stalnIesg*ETEET“B‘“ﬁrbfﬁe%alIiéi:;;>
.well screen assenbly in accordanc,e with any precﬂm einth
unper forated portion of said pipe base menber ex ””q M&ast- one
,end of said well screen nember fromthe correspondirfg eéndsri portion .
by a dinmension which is at least equal to the total elongation of all. of
the pi pe base nenbers i.n the well pipe strlihg which can take pl ace between
t He- bottom end of the_ plpe string and_the upper end of the hlghest wel |

- scTeen. member Whthhel |§|1f3e1s€>?~'| rbaina?e wherginieschiof raid pndoring rnqrg-
being cal cul ated at the hi t nperature antici- pated in the mem%
conpared to thet3o8st F'-énwﬁg 3{98°b§a%ﬂewﬂibh§§¥e?\%l‘Pe@?ﬁ’éel?y iReae |qn at
t he | t ot -t t tall
sc?ee‘n’“ﬁisenﬁ{“ﬁeﬁﬁem%saaiﬁcé%gc ok EhBE Bt S ortled G R RGP E ot
t t 3 t
ﬁalv:eﬁe.rf‘s”k.egﬁég% i#ﬁttéer ggméﬁg £ tOEeELE Ee %romiﬁ*&oﬂ aﬁcntfo#f{%h-
we : s n
‘to a cylindri cafnzgas pggrr%n%e? ggggﬁgtg? e%jfnw{)éeﬁé%\nw abtgcqtﬁferhgra

w th each othereauréﬁg QlﬁgEﬁBﬁﬁibﬂtO a deep well but slidable relative to
each other when at 5 least a portion of the well screen is retai ned agai nst

axi al nmovenent by a gtaVAIbpnekahliéheebbtscreeﬁ ddeenisly fandiodwrdance
‘substantial changes in the tenperature in the well -cause thernal expansion
or contraction wtthhenyapeeceding claim, wherein said pipe base member is
formed of low carbon steel and the well screen member and
10 its end'ring portions are formed of steinless steel.
h_ 5.. A bimetallie well screen assembly in accordancei'
mith.any preteding:claim,_wherein'the unperforated-portion;'
of said pipe base member extends under at least one end of
said well screen member from the corresponding end ring
15 portion by a dimension which is at least equal ‘to the total
elongation of all of the pipe base members in the well pipe
string which can take place between the bottom_end of the
';bipe string and the upper end of the highest well screen
member inlthe pipe string, said elongation of the pipe
20 string being caleulated at the highest tempereture antiei-'
pated in the well as compared to the position assumed by
the highest well screen in the well at the lowest tempera-
"ture anticipated in the well.
| 6. A bimetallic well screen assembly in accordance
25 with claim 5, wherein said dimension, at a temperature of
| 340°C is 350mm for a low carbon steel well pipe string
'_having its highest well screen located 100 metres from the

bottom of the well,
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sion which 15 is greater than

‘that of the base pjpe regb&ioq %PVA&%%@S% Pleyidigddical M3101 19$eWhl N

internal dia

nmet er i ch, at anbi ent

e nenber sufficient to nove said base pipe nenber 10 " axially relative
aidr ' mu“‘uwnum)sai d method com prising the steps of providing
scregm air of fitting rings adapted to be*integrally
atfached to each efd &f Said well scrgeg menber, said fitting rings each

ving a tenperature coefficient of exp R

ric’tenperature, i.s |ess thamys

that of the onémbesl esed Ly Pind A0 ¥ fiipd MRrbRTe s RAATEHRR! mef-Whi ch
the well screen nmenber is to be assenbl ed; apply- 20 "ing sufficient heat

to each of sadbelrd iwiinhe iftBegheld with edch REhessauieg Hlazamdnasacei pe

" menber to ex

pand said ring to a size |arger than said base pi pe nenber;

movi ng each of deepl weld dsbt istidablie ned attiare ito ieachn otbeas whien llted t o

sai d -base pi
nount i ng S
shrink into
bei ng-inter-
.- 17 - scree
attached to

pe menber- al ong sai d base pi pe nenber 25.to a predeterm ned
iXeast apprdilawiafy the weldatssrefen tisngetiadged: agadoistand
contact with said base pipe menber; said fittin% ri ngs each

Feialy movanenthPh @ @FavEimPRcl at theebositonuek thet wellel |

n er positioned _between the rings and wel ded or ot herwi se .
and, when (i hanags: ’ - -

shanciad

8P shdiry the tempexature: iBnghgerment -

with said b ' _ dur,i | ¢ ent_into: wel | but free t
Sl i de”rel at | Ve G Warnel FReRrRIoRe A /Bt ERS CHOR: Pin Che PRESucl |

which is in
pack in the
10

e e e S o G o Bhslo piBhARHRY @ orave

S hea 0 an T _
axially relative to said retained portion, said method com-

prising the steps of providing a well screen member and a
paif of'fitting rings adapted to be ihtégfally attached to

each end of said well screen member, said fittihg;riﬁgs

~ each having a témﬁeratufe cqeffitient of-expansioﬁ which

15

is greater than that of the base pipe'membér;.pfoviding
each of said fitting rings With-an internal diémeter_Which,
at ambient acmospheric_témperatufe, islieés-than that of

the outer diameter of the portion of the base pipe member

 to which the well screen'memberNis'tb be assembled; apply-

20

ing sufficient heat to each of éaid'fitting rings when it

" is to be éssembled to said base pipe member to eXpahd said

" ring to a size larger than said base pipe member ; hoving

- each of said heated fitting rings when it is to be assem-

25

bled to said base pipe member élong said base pipe member
to'a'predetérmined mounting positiOn, and allowing said.
heated fitting-r;ngs toidool'an& shrink into contact with
said base pipe member; said fittihg rings each being inter-

nally sized and being formed of a material such that a well

-
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~operatiopal tenperature. 8. A nethod i'n-accordance with claim7 mhereinégﬁgi)
“said. 10 fitting. rings are heated and nounted -t mtlmﬁ i separ at el .
the first of said fitting rings being-heated anﬂlmu " llﬂfulmy noved
Yinwardl y of *one end of the base pi-pe to its desited pdsitioh where it :
'shrinks into contact with the base pipe, said screen nenber then being

- welded 15 at a first end to said first_figting ring after which the second
'qhﬂsald fitting rings is heated and i nmedi ately noved agai nst the second

of the scresoreewhmembeni gbsiarivred iBdtiween ithe triegsbaindgwetldddd oat

said second end. 9. A binetallic well screen assenbly substantially 20 as
her ei nbefore destheétretis e aﬂ:taa-ﬁezi diweedah cfhdtheem wWilll- bet fdredyi hefdginl of -

~.the acconpanyin dr awi A nmet hod of assenbling a well screen nenber
to a base pipe g%%’e@ 'f eﬁng@qnye% widiheisaisk dased pipei membeirt Quring |
f nce to, and as illustrated, in s..2 to 5 of 25,  the acconpanyin
o7 erene placementlinto a deep wefi but free to slide relatigg tg J

~ drawi ng. _
- - 5§ said base pipe member when the portion of the well which
is in the vicinity of the well screen member is retained
by a gravel pack in the well and is heated to an elevated
operational temperature.. |
| 8. A method in accordance with claim 7 wherein said -
10 fitting rings are heated and mounted to said'bese pipe
seperately, the firsn of-eeid"fitting rings being heated
and then immediaceiy moved innardly of one end of the base
pipe to itsldesired pesi;idn where it shrinks into contact
with the'base'pipe, said scfeen member then being welded
15 at a first end to eaid first fitting ring after which the
second of said fitting rings is'heated_and immediately
moved against the secend end of the screen member, said
' _eecond fitting ring then being welded at said second end.
9. .A bimetallic_welliscfeen assembly substantially
20 as hereinbefbre de;cribed wiﬁh reference to, and as illn-_
strated in Figﬁ'llof the acconpanying drawing. |
10. A meﬁhod of aséembling a well screen member to ai-
" base pipe member substantially as hereinbefore described

with reference to, and as illustrated in, Figs. 2 to 5 of

25 the accompanying drawing.




