Subnersible well punp installation procedure CROSS
REFERENCE TO RELATED APPLI CATI ON Thi s application
claims priority to Provisional Application No.

60/ 548,359, filed Feb. 26, 2004. BACKGROUND COF THE

| NVENTI ON A subsea well of the type concerning herein
has a production tree |ocated subsea near the sea

the. upper Subtrsibl nEel i fasgfabol RG> 2

tubi ng hanger lands in the tree, and production tubing
suspended fromthe tublng hanqer extends into the
CRe)SS REFERBNCHEFOREIABEDWEIRLICATAON: ubi ng hanger
Iands in the well head housing, and the tree is
%:p i dBidn @ikl Brivetylth @askisitel fippticafond¥o. 6014813994 filed
5 ga Both the tree in the first type and the
head housing in the second type have bores
contalnlng snoot hly polished sealing surfaces. War

bushj I Lt he bores to avoid damage
Bﬁﬁ?ﬁg%i@ﬁ%?w\?@qu) ore installi ng the tubi gg
hanger The
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ik g halgey 1a8ls mcthe uallbeaddioasing Fnd the fregalls instdlled onithe yyellhead
hBtMiRS aff@\teniige thei tibingl | ed in surface wells for many
years and nore recently in subsea wells to punp the
B’é@x Jche t}eg il the"}'lrgty bé: Ad @k SrlihéglousiaB i il sebdhdrypehave bores
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T’Eﬂo gﬂ? gef"@‘ %S: n %%/%Er ca%}]er
t@@é&@ﬁéés HGWF@ g h“§| B E}“&é‘ % t ubl ng to t he
tubing hanger. In the case of a s bseﬁ mﬁ_ Q?
Matyl subsearwiells| produse nyifpaasarabpressyes. PRLTAGS RaYigesuth fat n
peéssatfinitially oolatee ¢ flow nagirator adeuialgeiates ol e%“l”é%lts}l ’@STSI
pugpe baacbendnstalte ihshifag vicdlsder many@rpowenorgerEd
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do ?is@sr a eI él‘&@ﬁicdﬂ QitSorbatisscurey 1wthd Wowee end efla pentfugalo
p fS DR 5isein®1yPid Bispesdedndyl the piddiustisrenibingland
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exkarionghthefiewear bushing in the vel | head nenber mhlle
depl oyi ng the power cabl e al ongsi de the condU|t He
Tireewear bsteng & te tree o welhead hopsing isnesmaliy FMQVediPHOE,
fuhging dwesuboeiisle ipnmp aasesitdy. This rgmoval allows the tubing hanger to
land and seal, but it exposes the seal surfaces to possible damage from the pump

assembly as it passes through the tree or wellhead housing.
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SUMMARY OF THE INVENTION

In this invention, the operator lowers the pump assembly through the wear bushing
in the wellhead member while deploying the power cable alongside the conduit. He
then connects a retrieval tool to the conduit, inserts the power cable into a slotina

o
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HOUSTON 2260547.1 1 0 side wall of the retrieval tool,
and | owers the retrieval tool and the punp assenbly
whi | e depl oyi ng power cable until the retrieval tool
engages the wear bushing. Then, the operator lifts
the conduit and retrieves the wear bushing while
taking up the povver cabl e. Wien the wear bushing

5155%(5{1 @?,g}ter}gtagygf %ﬁﬂ w%rs tgg Eé?ll ot GRIIR %ﬁlp ds§gnbly
it

while flepleying pgwe VAol E'ﬁpe e Hihilg. Then,
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pob et Wehep § In
thenetrieval toidStane thetconguit | gqumMSS%bm il = ’%%%2818 B

wiéhhdad mkantey sealing sutfecesper at or feeds the power cable
through t he wear bushing, which is preferabl
BRedtteeH RBthdd Ctha dberaton thidhdowemttlicopump membfgfquatnd?y
a& ﬁ oL Qs hR WBtiNAB&Sred k&al IBeth 0O behdutt,is machadeVHilealoing
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d\b‘é%tp%lggl’gg ?atnﬁf‘ Rita i r| st rras tree

g a subnersi bl e
contain a wear bushin cordance with this
HMEEIHES(Q&IPIEHI@\I QFT ﬁ%Dggﬁ&ﬁgégc vi ew showi ng a wear
bushing retrieval tool being attached to Iite ug(gﬁn_ h
FeGd1 fa dchematichving iHustiatige afsuamensihle PHIAR DHAS ougha
helsanastthe conriminga Geasbushing is eeqordangs Withdlys (.WVCPH%“
retrieval tool of FIG 2, taken along the line 3-3 of
P*l_'GGE i schb@atidvietr shosvatt 4 woal bughiawrafietdh eoohbeing atiedhicA g
{1 eﬂ ! ?&?ci oftﬂgltuﬂlﬁglﬁﬂlﬁzggﬁéﬁﬁé pitinp had pedsediedow thestdeng i n

ree 5is a schematic view of the

Fgégﬁ 1s?1 aggercfl Q;lé glet%v ofﬁg I?étﬂ?\{fﬂft&ﬁ lof Ff@ %n RLsRBItRDlind RS of

€ surtace Is a schematic
W of a t ubi ng hanger attached to the upper end of

the string of tubing after the

K6t #iieasagtiopgl wiewy of the yveag Mg tﬂéls ? gg %ﬁﬁgﬁ%@? the
vedar Bhihingsintsbe frge PORKT-dd i nto the tree FIG 8is a
schematic view showi ng the tubing string and punp )
1165, 5gs 4 sokematic vievoof thaéreved thehydaebyshingatier theaeAr hyshine
HaQGade@trdveditattieBarfacece. FIG. 9 is a schematic view of
the tubing string and punp of FIG 8 being | owered

él@ khes sclﬁﬁﬁltlb Wid4e bf Rublig Hangenueachddus thengppeeend efithe string
('xﬁ@)mggﬁésﬁe RACERRiM haS BOGDIREvEde wear Dbushing.

a sc ematic view of the string of tubing

Bt T e e

FIG. 8 is a schematic view showing the tubing string and pump being lowered into
the well while the wear bushing is located within the tree.

FIG. 9 is a schematic view of the tubing string and pump of FIG. 8 being lowered
further, and illustrating the wear bushing retrieval tool in the process of engaging the
wear bushing.

FIG. 10 is a schematic view of the string of tubing and the pump of FIG. 8 being
raised in order to retrieve the wear bushing.
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FIG 11 is a schematic view of the tubing string and
tubi ng hanger installed in the tree. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 1, a
conventional well head assenbly is shown |ocated at a
sea floor, the well head assenbly in this draw ng
corrpr|3| ng a Christmas tree 11, referred to as a
"hori,zontal " .tree he | ' lihgalden tie
FIGH e & pewegs ey oQlt yfblfs HHERN PirkhpBR nagedin iR,
trggoper end of a cased well and has a bore 13 extending

through it. A production | eads laterally
DETARRER DE gleNQF THE ﬁgé%%q‘i?ég has a tub| ng

annul us bypass passage 17 that |eads, f ? \ge
RpfRfrirgan FIGE 1 Jrocomvéianel ggllhp@é@pseg&lx is$ oygp (H:a'fe a& seay
115G Bchdihesd asserablyvie dlris Brasting gomprisiag & hHHH
re? Sl 16 3s b Ohomzoat2Crés) Yut the inveetidn m@psh¢abéﬁ:f@§tbﬁrttmq% of
1rOQBsol Prde 1M GARAS fHeQippémida)famdsmwleas@émﬁ@
ext ?ﬂﬁﬁ ﬂxr had gﬁﬁﬁ&l&ﬁpas%@ﬂsbm ilarerallP ourtsvaad fremahore 13.

SnRfu@byaspdieige 117rthir0eals Tdnantbvidr pokn
I 'on Iocated wi t hi n.

glj ﬁﬂ
Wear

f&f Eo il }?er onvéo;:ftl oniale3 and typically has sone

pe of retalnert .se L Bodel13Wot B houR
Aﬁ;&@&q}%@r e - Lﬁﬁ sh¥gh ?cr; ;do Bofe 13% fi?%gﬁg?
sepbing gnaces e
ldveaned thaoughrirose H € eq_rlbuslmpgdad% ?BWtatlﬁ lgh&gor{?a S}tloulcli;r
i boredAtand blicks preidugtidnenassageilfayiiled g%ﬂe us 1ngh
aapkentional ldtysidall ks somel tupgefretainss ko lﬁ @thﬁtﬁ’é‘af& ¥ifhin
HERAS i%ﬁﬂistﬁﬁﬁarﬂ@ﬁchﬂeﬁ@nt together. Alternately, tubing
21 could be continuous tubing of a type referred to as

Fléoi Llﬁgvs 4 é{ﬁh@ gt c&&dﬁﬁﬂ%wﬁ plodattimt tubing|2 1 sbeing fosientde

onubifg 24 d coakéntionhlobing Ihaciag éutlividual
xﬂgel Ry A IERRded e2ds thapareaktured
F'l}g,x Egg We? bi%g &ﬁ{? g@&t&ﬁéuﬁﬂb&g drnps: lehasd to as

¢ ocat ed bel ow or above punp
QQIedPé‘tq{ 25 seals to the casing within the well and

may be ellmnated in sqnme lnstan

Komnestien GleeHEALBOBRrane gaw g@%{j i %@%}%d&ﬁg segcgfg
Jataveriya itakelowigh erdyo Dbing 2 1s i/yp{cg 758 |
deamifugat abing ad ansh\Gy dnempwe Wr ack1 %8 THAY, Ig’ciﬁﬁi? é% oW
SOBSEHBNS 23 dackerdSl sgala go thetvasing prtinthacyehand

A9niaked sEsomesancasch potver catils 2 anomscapathe mfpt@m%wpp
a%E QB QR Sk@Rd4 A1bhgHeAUbing 21 domsupplyavgpovesalsy eheamotor.
Pl llﬂ '2'795 a'll Gred kable Mg Clabé eolicexs fomdeprying

\?ﬁ S ias g RiCRbhnéd at §dletdd digandeb apdrofrom each
ﬁ-je& he Si 1ﬁg Wgﬁt £ 3B%ar dIOE7 #ARkubddg 21.n the

mea bushing cradle 35 is nounted
P Léqwq? 3%’1@231 ‘o8 ﬂ'fgﬁla%gﬁfﬁﬂf pﬁ{g"%@%m}%ggg
plovforsuFsre it {pglmi gq el s 1 ﬁe et ear
poshing coadleo A és mpumtgd foeplptfry acggc?? 1at§[<)>rm

Maat bishine wsdeds ihaframe that is fabricated for supportlng wear bushing 19
in an inclined position once it is retrieved, as shown in FIG. 5. Positions other than

inclined are suitable.

Platform 33 has a derrick with a draw works (not shown) that is employed to support
the string of tubing 21 as it is lowered into the well. As tubing 21 is lowered into the
well, the operator will feed out power cable 27 from reel 31 and will attach clamps
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inclined are suitable. Platform 33 has a derrick with
a draw works (not shown) that is enployed to support
the string of tubing 21 as it is lowered into the
well. As tubing 21 is lowered into the well, the
operator will feed out power cable 27 fromreel 31 and
wi Il attach clanps HOUSTON 2260547.1 3 29 at

appropriale poinfs along)f WhleR9edtor will@offfieah® prodesshuntil

28 Brppipte [%2 log it ]

w i i
ssg] .

53322 sirfageom Hare Md‘é{ﬁargquqgingﬁg %Odgo@ﬁ‘gfrt ic sedtinte Sfies from

ddBage\Wyanyledsdrieagiprenaprepiopslylavered {Haughss Hy surf aces
s& HRSSpesA6H Wilhlowr bintp tabebih2 Weelowhirsh bghing 19, bt sigp
1 gfeé Wiwsh BRshikefedtidal ®ACHT tgtht hepdriend bf twistreng
¢ 2
Srord IO Egétrigw ks 321, as shown
I
bushing HO tsf retrigye Aigrom tise b Wear Pushiig mﬂé@f
sick 36 hRmgone sidé 1S1oVaextburshinwardrfeam ithaveiterdigpetgrtorhg inner
Whild She TBdiafdr HuRiSovt! Wedrhakiadg kdtriévalrood 37 onitutdhgdl an
' Qera V?'Rettg al ﬁ%l 9h bbibBg
e

from danmage by any ot her equi pnent previously | \{\rfgrql%qlf
Ok st dableqivetip PUNPftapsedsyendidy B8 linbelow diee 11,
S inRH D2 A SRMbY danps2Patewntallemoddh in cross-
or
taa L
desjregteta .gtﬁf"%tt‘hé e 0] Arps 28 were smal | enough in
n@stbeviethat dngepé slgtsros @rareayg|in pesay bushingd 9f
FBNGARLItBJeceNRIPARVeE chblaR7engage slots or a groove in
axi all vy ex1 800l g 1Rk Abil3ipdd LT 1PHiPe 81 Gethe Shifté tyd@ used for
%ﬁ%ﬂ%}éa?%? ‘?ngé?tﬁlﬁ% tZTean%’gE H'{e)lfg-h @E? BfokkR ohf@pédidtdy many
made upndy dyrig SPTRHEWETRE NS A Blpe 41,
%‘ﬁ%? 8}ubn&ﬁ, %:{Hq?'ng, is

Chble eUgpst29anayl e toGdhige irctraspsection frafjt theough yveai b

biLfdf RRGH:

t L%Iéfa?i

OH![I 0P g\{}ﬁﬁ A103¢he PSRt Gotilalabicmibaé the@atire37
L)

Cross- section to pass through wear bushi

Wsse Pasons wounva! 0L 1 et B¢ e@ﬁiﬁ@%}jﬁa L

a .

L
rétyipeal esa) 3Byenhotifiedrag alipstraed in FEgshiorigelude gayially pxicnding
wear bushing 19 (FIG 1). \War bushing retrieval tool

. - Lecelves fower 7 :
tirpgs| dyring fhe 1 xioldéﬁtécﬁ\ %E{;fé?r Irgth OtheMRbhE id BOkOP&Etahar
obenp-tyngiopeplittariag toplgo dagHiiate Alia

heavi er than tubing 21, and is nade-uyp _ and broke oué "
Tisgpateaybing Shasd aumpagseniy 1 FEepgE Gl
Fipdit ngntd ketrienaltthel 3t laads ihared | 1j as iBpwratad i8 LGS 4 and & Ja this
pRitRA| the Gupérn@degptatutiownbngd] wilkbelorasedat et 11; g pump
0013 53 6AlIK 1b@it@l deepatputtnopetart its desitedapting depd) Ap gump
QGLAL 3Ll Rk ACHTBAN pige 42, ek proverteabla@7 idtveledpat.at or
O 3y %goﬁr’bn@fl%?j QA Be asanRbdureBowérdabrr27i totdeilltfipe 41
to r]? tgfgthfr&ei%ht dt :p?%erd' b7 1o drflf pib€UR! TérsUrary Cldrgyciie not
%gf:(f i &he &etpﬁlégﬁ%‘ﬁ &Ja%etrrié”‘gh%ﬁomngh } ucht tRAhOpovdt chble 27 can

end of production tubing 21 w ||
BOPPHHECEY Wee ee 11 and punp assenbly 23 will be

| ocat ed deeper, but not yet at its desired setting. ... .
Oeqxt tetriexsl tpgh%ﬁ hagdlardgd| %@gr lpgsh} A gg OPSTA vlvnltll re;gﬁxe/e itin
# tonventienap maenerc dormalbyzt issoccuks|sEaPly by P équ&,vg}r?, ith'an over

hipsEEcient to @il lbysedhatethiiye (netsliows) BatigrENHTE bushipg L9 in
ggretlg oftrek Il 1 PTHeopkator then begins pulling drill pipe 41 upward back to the
surface to retrieve wear bushing retrieval tool 37. While doing so, the operator rolls
power cable 27 back onto reel 31. If temporary clamps have been used to attach
power cable 27 to drill pipe 41, these clamps will be released as the operator
retrieves drill pipe 41.
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to transfer the weight of power cable 27 to drill pipe
41. Tenporary clanps are not needed if the depth of
the water is shallow enough such that the power cable
27 can support its own weight. Once retrieval tool 37
has | anded in wear bushing 19, the operator wll
retrieve it in a conventional manner. Normally this
occurs si rrply by puI ling upward with an over pull
suffici e thB 8beratdR Wippokts &ie
Wi el i S e
St"w%““é"“gt o @]fdﬁ CT éh PLAA dhhuBiE 9 Gk
methodbe opYIRtoREEs WGarr L ? oq,ya,l
exterslingthroughiit s shoPmgn §§0 t5h@1 éfl‘cﬁ? 5 aly S dat
bushirigel 92 abangle ovithoits lesier end mplfm %1 § RE ™ p
aBRE B0 ds@dest Thitptoaition cpOYRIY, RAUAVET, szwlrt& ?IH gyt an
dahREe of teRITPE Thiel dpetrsorrtbéreattpebiesauome ieintsnd 0 lengthen
316483 1 total dedifed 1dikth 6IBIREN FRBO 54T . 1 ] tmth@mrgewéﬁmg
n@iﬁ%ﬁ&&eﬁ GhdehY&. Dieilk i pfoeadiresasphaofaator Bdls cable 27 out,
? eg{h%u URERHuShih €9, Whith B&ve astauduideg TRE opérttor siill plso
ﬁéaﬁlofl ryfa%pé iée{orthﬁi‘ﬁ hitool 37. In the preferred

rat or se S wear bushlng 19 on cradle 35

A pomﬁ&@@? l ét gy | Ials e n&ie%Eé@Hﬁ Rithdheda tubing

hpageR |4$, g0d SIPRETtS 13 rég Wtqrpq % Vh\g?f)etsa Q‘&{stpo\@@?rcatﬁle
Yascshovn 81 BIG e T8 & RETIGTET “’;SWF aioit 9 g the 91, 4%3%33@
peiitsitqy derininasiond@riovdpeEpias o 8 8 B:fn
aphdhedtharbpaaidr 1omeambmg hengercts ar@ifhe THEE §h P
{@dstrart és FIG & Preferably thé operbionggain uses dridpiphidhto lpmsr
adsknib. iThe operat@tlaldsdetsing bahgeeddjirhtrest 1 1 ab} hlgtrggd M EIG. 11
Etléc@t‘? al o@v@r it b Ap QS tanseddctriidag combeptoh (tod shdyedrihat extends from
1l | Rgolabde Wc&cﬁsﬂﬂed omsubliripchamger 4. dihe operator
ontl c&gﬁlf d 49¥om tub ngﬂﬁﬁé&sﬁtdﬁﬂ%ﬁbvdmﬂl pips Bl ng
5‘5 vSh ves as a guide. The operator will also

]%atﬁtﬂagfsh ade L fal B%ra (r;'rp 3’ &3nd GodritBi ﬂlgtaﬁéwemmnlgsw 1112 ’;ree
r.inen N tu ing 21 as
S]?lg\?tl m%pqlgfw‘é% sealf;g %ﬁ%ﬁ ajs%*ﬁn g%aih nﬁéku'%‘c s Hﬁ?{rééli from
iy asserghly 23 s s‘lié\}m"’ qred ﬂqr@ghéreef FALqr is
Hebowrireat 1,0he digeraar wilkrestieye vegsa DaThing ﬂ?éﬂe thr
A18¢titedAn FOG. AP aveer zable 03 pocatasavithin slgk39 6 3)3}?& Bﬁldeo
iR AGoblBToR retidval@nales7 inldveartbahd erigagesiEeas bushing h& e
i1 ehRNESWet Duahidg tt hensitili pige ©F, rollibg gl 27 bagk on to recl
31' EIS g ﬂ{s%?odeﬁ‘s FIG 7. Preferably the operator again
uses plpe 41 to Iomer the assenbly. The
ef a Lod 3098 budng ™ bf eRIERS @G. 5) and
i) (figﬁl pé ? g 5 e&‘t{% ved 1 %}jtoﬂ}fe%n (‘!ﬁhbl'n ZWBQQmpﬁlg

PewEIcablg 2 dyring. tglgp ubing
Bk s heermade mﬁpﬁéﬁ’ gt % ?2 a%tg@hésj%ﬁ&hﬁ&l 8 (FIG. 6) to

aibigdnangatds aadiloyers It aqgebﬁ} f”ﬁl g}o epgager ent with
tred 1. &rdbpige # s qup eetmqvedekﬁ%lpg {h ? F ? §mPReds ;%own in
Preration, first the operator installs wear bUShI ng 19
intree 11, as shown in FIG 1. The operator then
Tﬁé‘ﬁﬁ&tms @ﬁg@ﬁfdﬁht/acﬁamaged: he ngtied axeids the possibility of
damage to the seal surfaces in the tree while lowering the pump through the tree
bore. The wear bushing is retrieved only after the pump is suspended below the tree
bore. The use of a cradle allows the operator to deploy power cable through the wear
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shown in FIG 8. War bushing 19 protects the sealing
surfaces within tree 11 from punp assenbly 23 as it
is lowered through tree 11. Once punp assenbly 23 is
bel ow tree 11, the operator will retrieve wear bushing
19 on drill pipe 41 as illustrated in FIG 9. Power
cabl e 27 | ocates within slot 39 (FIG 3) in the side

gte%qg § as retrieval tool 37 is Iomered
b%%gfi gg@ e % %“ﬁQH%ﬁl"g £it9 t R5héRd bé

toghese s}gﬂlefién artt%gtlléa;lﬂot ut 1§9 Jc 90 S fiod changes

withoutidepasting fipe BpesReSH ﬂtﬂ \‘Re %‘u Qlie i the tres,
beingthicevelibeddangmbs) thaPPARK ¢ YepingHdflger s %
laflé & thecvelllbeayt ousingtara tabing ﬁ@wéﬁ ?‘{% ?1 ea ch"&ﬂﬁ
treowetllehlates. M Fhiscasay Bienweltheadimembgr h%naaﬁhs é%@g 5
cditntngtiad wedr Bushigl wonld bertbie rvepllhead easing @ imbyagiepogh Also, lf
tHeREbIRREMAsOler Bingll eAblgh 12 passthtoaghd® e érmshang) ranmerator
cé &ﬁakéh ft& tola¥Bkdigd hafpesf ¥Bingnehendisstrrannio tregpummger
Wearbhishifb af §6) gmﬁswnbr wbtld thdrr atach the
% 0'1 B thgw bet ehti%@u{é?h&h %8 tﬁlélﬁgﬁvhaﬁ ﬁt)t?;l rgg gtnllqﬁm as
mng more
GlgRFe Ogﬁivéla%gw Jv@a g emﬂffd ﬁ‘rin I8edr NGt and s%:cure the
S"|5‘§§%P i 1“§yth81°per& 1d ther}eh S u F Fl T kit LlEmate
ctbleto R (113 Biee ?j ‘g@ §u b Fhile the
nmﬂ@dﬂiévarcablaé’m%n? er gty B WegOushitly While
“smdpshmgdsBﬁmsﬂﬁ@ﬁéﬂﬁﬂégiebore The use of a cradle
al l ows the operator to deploy power cable through the
wear HOUSTOMR260547.1 5 bushing after it has been
retrieved. Waile the invention has been shown in only
one of its forns, it should be apparent to those
skilled in the art that it is not so limted but is
susceptible to various changes w thout departing from
the scope of the invention. For exanple, rather than
the tree being the well head nmenber that supports the
tubi ng hanger, the tubing hanger could land in the
wel | head housing or a tubing spool above the well head
housing, and the tree installed later. In this case,
t he wel | head nenber having the sealing surface and
containing the wear bushing would be the well head
housi ng or tubing spool. Also, if the cable clanps
were small enough to pass through the wear bushing, an
operator could nake up the total desired I ength of
tubi ng when first running the punp assenbly through
the wear bushing. If so, the operator would then
attach the retrieval tool to the upper end of the
tubing and run the retrieval tool on drill pipe, as
expl ai ned above. Wen the wear bushing is retrieved,
rat her than connecting nore strings of tubing, the
operator could then attach the tubing hanger, cut and
secure the cable to the tubing hanger, and | ower the
assenbly on drill pipe. In that alternate nethod, the
cabl e woul d not be fed fromthe reel through the wear
bushi ng while the
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wear bushing is supported on the cradle.

HOUSTOWR260547.1 6 The invention clained is: 1. A

met hod of installing a punp assenbly in a subsea wel |

havi ng a tubul ar well head nenber adjacent the sea

fl oor containing a tubular wear bushing, the punp
az\?\g;rbl y having an elblectri cal notor that receives

) via,a r cable, conprising: (a [
TI eas:‘ﬁ’f’fec ?’ielgfogﬁ a conduit tgpa dep?h i(n)tlhgmw{e: Inga: e
rough..t he [ ' ;

1 methodels |ﬂ&3€5.h@g?q§r§§%%§?nﬁ%g% TR AL e
weldhead membenadjagasy EGHALLPS HY A B N e\/.alvgelear ﬁlmg’tt }F}eepump
assembliyiteyingianslactisay mOHE R RREERBP R HE 8 P W ggbte
caitsingal(2) lowering:the SupPeAsagmily op 2 CQRLHT QAP ot t
leh@tiiroentathetvamk bashing inshpwehesd sesmbsy wikiederlaximedls RYyver
cdBN &ofdsidetae panit; tebl(e) connedtingtarvetricualtpeh/a the cogfuit,
RBGAgER pdver baislE iloallond a sidewallo) the retrieval todle apdlowsripg
ARNGriel Akbd124E Atk Hip WRamblyushilendppidyiig mbee aféhe paswericable

tg(%f;e whi: &1 {o3kenaotiPint RRaPBuinge tieh o) lifdng theednduit stdep
o .%vé“”%nﬂe v Bu i with Y fegiek fiashieshild ekipk apfiis powdrlveble
deployed | % q' X i ni% B rblu%ﬁ‘é rdaOds the pIERfbRE R @sdonnecting
the 69@'3",};} doRlEom, [;18%1 Za'ﬁ?ﬁ& %o‘ﬁnéaﬁlfg%%ﬁgéﬂtg #onduit and
RS (e eT ] SR TS it the AT R ber
1, wherein after ste c) and : [
2l mtbRAPE sleiadi YhERTCHIeR SpAP g HREoR R Py "

i i b(leg%}ﬂpgﬁideathe

% I’n
mnt

additlbndl oomduitiiotethe weel|aad deplayise additigaal ROBITH
cbiduad untié s itoteldidsieedytehgtbfof condiit is r¢aghedeached. 3. The

met hod according to claim2, wherein the additiona
3PPUEMmefdl laBcdi@ingdo cliEp Royhkerehetheedditisna poyer) caibaitsp
defibybodiger H1EPL9 ndistep (& iofedttheugkabolrustthageanthishing
WHlfe HEREar BISAIES LippSuRpoH deglaprinhe platform 4. The
method ‘according to claim1, wherein the punp assenbly
4@“:: ?n‘éﬁ{gﬁgwcfrag gt 'a%vdh@re &P plifb asietbly habwededi s
e A S
reteiewaldral geaher s PAPTMREFRIH t he conduit i's | owered
raised and lowered in steps.(b), .and (d), . ’
5. dhp ectiodeicgordigetth claia 1y ydersin 'gleﬂ’fg‘i%%bls W%F%’I’rl"us J and
16werEhién stepshddl (earsk (d).mespeetivalaivifhithe WF‘eﬁ’gﬂ Hiripg et E@E%@e-
of deploying the power cable in steps (a) and (b) and
¢. alck Rk ikt dcberdp@erclaimbll, evhereirs thepsteps pf derdoyiag thernewgr cable
isteEs td)énd %@%n@ftalﬁﬂé)rgﬁe tHegRlweo Datfléiin goémaich erernerfprmathwith the
JEL 8&)1@&99&9{1{&%1&% aim1, wherein step (d) further
conPLESﬁz connecting af upper end of the power cable
-{ g et &?%eéxidgx[q tl%[]cléif?l QWREdif Steb '(kli:) fiAREompBises’connecting
AR RN AR s R B

f1oor containi i
L
whlthepd membes adipeent Hosen §oor containing a tubular wear ulliP & protect
a sealing surface within a bore of the wellhead member, the pump assembly having
an electrical motor that receives power from a power source via a power cable,
comprising: (a) lowering the pump assembly on a string of tubing from a surface
platform at least through the wear bushing in the wellhead member while deploying
the power cable alongside the tubing; then (b) connecting a retrieval tool to the
tubing, inserting the power cable into a slot in a side wall of the retrieval tool, and
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gguel ectrical nmotor that receives power froma power
rce via a power cable, conprising: (a) |owering
the punp assenbly on a string of tubing froma surface
platformat |east through the wear bushing in the
wel | head menber while deploying the power cable
?Ioglng%sgdtept hettg)lbi ng; then (b) connecting a retrieval
logRgpe 13 ¢ ngiva; tgm;ﬁ@’t%? LiRE deRfoyRNET addattnal ambunt af
theyppis Rl e 3l tobl Ehoh&ds't EVRhr thilRing; @88 (c) lifting the
s Tl i e oriAl e g
o o s TS kO ST GRS e RHBUBE .
ther disconnshiingythe refeigvaldgolfom fHeduhine anl { ??@“%%ﬁ‘% g
harger fodtié tuirighendvisareripg ke PRNMATSAMPlYEeARy UL iy lubigg ranger
12084 inahé aklihgrdupersbérd  addi tional anmount of the power
cable until the wear bushing reaches the platform
o R et € aRdetihg Byclbine 8  whareiawstep (Colkthér eomnrises plaging e
“@&%&% CANRESifHEN Ahén/flidtdo changting the tetiing bartgenty, thand
b s @ %&% RR5AY tiRabiAg 8 bsitedaotallength while
dg@e gé fnoréel 2 S:pg?;vtrch gab‘ﬂ@mjjhk(h&ﬁ(ihér@%%'ushiﬁg ad tie weak boshing
D ,

erein ste c urt her

re@&ﬂ%srt ot ﬁ;rfl 5 t%’&nhg the wear bushi ﬁg(o)n the platform

0 connect . ' :
19 Biermethed as<apliva o I »‘agfggé% S AP il e
platfosm gemiprises nlaing et E“ Q2 grafl 8§7itﬁgpfr‘i‘or‘é’t‘o é‘? %e
1mth<_ipm1b¢m t hrough the wear bushing as the wear
bushing remains on the platform 10. The netho
1aCTiRy fEthgd becordiag o SaimBewkdrpinghepinp 2s§@1bhES rbe’gb*é‘lhf’ ng
vRINhbfEmembat wisithe estyievas am! plaghdsribe platfome it stBRICH ng on
a cradle on the platformin an inclined position. 11.
1P end B8 4855k 8ng itd Blalrd 8catBinSstepiapeanypriseh strappig the
pl%g%e é’ﬁ&tﬁeog_ﬁ)li@/\ésttﬁ@tub\fféilsmﬁ@[e(ﬂe”ber when t he

ghﬁ%g;/g@g rg_achesthﬁl platformin step (c). 12.
Ihe, et accgf 89l sCbAL A Bne WLl Towhed shibd and
R RO A ST
claim8, wherein the tubing is |overed, raised and
Holbe mttiod aseargingpylaim ) Wgﬁf&m(ﬁlbj’f ,SteP%%%e@? W ‘;}‘%rﬁ th
dable insepnea) and tiang takingiup the RePsECablg Ul Steﬂq%y ﬁ’@tﬁ’%eénmed
WigIe the dise of ¢ablecieal on Bie pldtormi n t he steps of depl oyi ng

the power cable in steps (a) and (b) and taking up
191910 piBHodGRBOEirig o Sl § ehherire timepirop Assdmbiy is owared in step
U2ty o uRAb | BeftR QK nfing RecthttiearmievalToollintowaehmdstep (b) by
qegﬁrg@éﬂghé of &Jil?b?‘e Bog I8! BE Potrié e tdoll igretrizsedrivl sfep &) by
R bt e i e
ltgo f?ﬂ!‘ﬂé epté Stphsse:é]lfl Pl %&gAlspe together: trhigar etri evaly

ol is retrieved in. st c).b i :
i et i b qlqlﬁe’ggé;‘e}% G R
arewnper endsof the pewerrable ©theUbMe 1398 ecuri ng the | engt hs

of drill pipe together again.
17. A method of installing a pump assembly in a subsea well having a tubular

wellhead member adjacent the sea floor containing a tubular wear bushing to protect
a sealing surface within a bore of the wellhead member, the pump assembly having
an electrical motor that receives power from a power source via a power cable,
comprising: (a) lowering the pump assembly on a string of production tubing by
securing sections of the tubing together at least until the pump assembly is below the
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16. The nmethod according to claim8, wherein step (d)
further conprises connecting an upper end of the

power cable to the tubing hanger. 17. A nethod of
installing a punp assenbly in a subsea well having a
tubul ar wel | head nenber adjacent the sea fl oor
containing a tubular wear bushing to protect a

seal i.n GraBhink ke YebdriRaBld aronghiae the
R R
apiBg opes S gft%%hev o, BRUSE PR
the wigphes) r“‘@“ %9"‘*“5 %v% n ﬂﬁ%ﬁﬁ%
cabe iptocdvrrticad flot ibi Hig Is%%t B Ount of
tobLaidrthe tubipegt o162 Stsng |0éé§’c1 Puiﬁ’t"f’ 1  the
pddr @uble hBngHALSECDpige Som tilese laﬁl“ % Tég r s
w@@lﬁublﬁﬁg; thenad retriavidg Steragpybhghiegwith SgictiieYp) Qo! by .
reftiMISthe arill pepe Whibs Rginbruprelask o8 gie power geblp rathithy pel unt
the g@smgyeh&leg e planfane ssardidcgnicsting el rewwdvoooltfrfén the

SBbE he WP BEHihDEHj&cehelrthexal; themald) eddingreore
b

ditiGiRPpewérvabledrare thd reelland
:ﬁﬁ@&t@% “g% W s ek coantl hon &
e

ihe f {“ﬂ he Sw%f"@alHI@atQHe feel, and
QRNCFHRE

aﬂg}b trhb ‘ﬁﬂﬁillg hanger
c po
m@%@g@ng afdsill ptn?egm?lﬁe i ﬁglg%% %‘ﬁ: wehE ey,

tHensétiinging theedrilf Biper et ri eving t he mear bushlng with the
retrieval tool by retrieving the drill _opi
18 aRliengethipd stcmedingfo ¢lhisn phwererein BRRPOFHRE hE H@% ‘é‘é*;‘“‘{%r}{‘u Siep
Jf& mieieds plaisihg thg weabhssng biea pradlefip amingl kg position.

i sconnecting the retrieval tool fromthe tubing and
‘@ LihB@ abddedineas claiss 17 Neheein dsepwer sotrce i loedted atibh

Ethe 384k PRSthef cniiRisingtmhalgngn Electrical
H% ﬁ?ﬁg{% eE SBEL tﬁé‘ﬁbﬁlgﬂfaﬁg@rtahﬂ aheRictrivabicontact
\Near

435? hi'ng until reaching a desired
eBF“fﬁ% tublng, then (e) connecting a tubing
hanger to the tubing, cutting the power cable at the
reel, and connecting the power cable to the tubing
hanger; then (f) lowering the tubing hanger wth the
string of drill pipe until the tubing hanger |ands in
the wel |l head nenber, then retrieving the drill pipe.

18. The method according to claim 17, wherein
supporting the wear bushing in step (d) conprises

pl aci ng the wear bushing on a cradle in an inclined
position. 19. The nethod according to claim 17,
wherein the power source is |ocated at the wellhead
menber, and the nethod further conprising making an
el ectrical engagenent between the power cable at the
tubi ng hanger and an el ectrical contact of the power
source. HOUSTON\ 2260547.1 9
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