Bl T- RUN NOM NAL SEAT PROTECTOR AND METHOD OF OPERATI NG SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention. [0001] The present invention
relates in general to an inproved wear bushing system and in particular to
an inproved bit-run wear bushing and tool and nethod of operation. 2. Brief
Description of Related Art [0002] A wear bushing or seat protector is used
indrilling applications to protect the inner profiles of the various

conponents in the wellhead. In the prior art, wear bushings typically have
been r unBEF-RUNY QNI S RROEECOT AND MEEHOROF OPERABRIG M1
bit run wear bushing is held to a tool via shear pins. This bit run wear
bushi ng has an internal | edge with a reduced inner dianmeter for retrieval.
However, the H run wear bushing is not suitable to protect all of the
seats inside a well bore. FACKGROUND OFITHE INVENPREEY bushi ng woul d be
desirabl e. SUVWARY OF THE | NVENTI ON 100031 Various enbodi nents of this

i nvention provide a way to protect one or nore surfaces inside a wellbore.
In an gx I kpent, a running tool is attached to a drill string.
One orq' B nENRAALTE. rs are attached to the running tool. Wen the
drill $8001HJ hepreeneimdniio oclbee in gemahl ore itnprqed fvosam taishinki sygtem, and in
operations, the seat protectors detach fromthe runni togl as the tool
pass es PRI HHERar RO Hs Bt e aretso! shbmethad GSPBErate®r o remai n i n
pl ace during the drilling operation, and are then retrieved when the drill
string2i Brvetide@adhion bPRela&l Xei | bore. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0002] A wear bushing or seat protector is used in drilling applications to protect the inner

profiles of the various components in the wellhead. In the prior art, wear bushings typically have
been run or lowered down to the wellhead on a separate trip. One type of bit run wear bushing is
held to a tool via shear pins. This bit run wear bushing has an internal ledge with a reduced inner
diameter for retrieval. However, the bit run wear bushing is not suitable to protect all of the seats

inside a wellbore. Thus an improved bit run wear bushing would be desirable.

SUMMARY OF THE INVENTION

[0003] Various embodiments of this invention provide a way to protect one or more surfaces
inside a wellbore. In an exemplary embodiment, a running tool is attached to a drill string. One
or more seat protectors are attached to the running tool. When the drill string is lowered into the ..
wellbore to perform drilling operations, the seat protectors detach from the running tool as the
tool passes through the surface to be protected. The seat protectors remain in place during the

drilling operation, and are then retrieved when the drill string is withdrawn from the wellbore.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] So that the manner in which the features, advantages and objects of the invention, as

well as others which will become apparent, are attained and can be understood in more detail,



10004] So that the manner in which the features, advantages and objects of
the invention, as well as others which will becone apparent, are attained
and can be understood in nore detail, nore particular description of the
invention briefly sunmari zed above nmay be had by reference to the

enbodi ment thereof which is jllustrated in the appended draw ngs, i ch
dr awi ngEO¥KRFY %Ta‘%‘@t%réﬁ“‘%“rﬁfsth% H},Y@P??fbgﬁl?fbhwr’i“%la‘il%pdt oy %ﬁ?df,’a%ﬁ gence
that theg ff apbifmehl IUROF AheenaBhivustaili®h efe Bl fERQHALNERRS, WHich BRwiRYEREmaD
and is therefore not to be considered Imting of its scope as the

i nvent i pmt efethisagrdificatmnotihesrtodgumitddy heeert theethe dbodngentusiratp 0053 pRifguede |
is a sect,jonal vi showi.ng the i.nside of a.wellbare pri.or to.installi a
wear bUSHIRETCROgRT TEegtPE 2 i MErelt vy 48 pEhon ke g e Y HherpBore By

Fi gur e ihvditioR nfayl QWEF (CABEMNGuSIY e tivBShdbliibntpri or to installing a wear
bushi ng. 100071 Figure 3 is a sectional view show ng the well bore of Figure
1 with a lower and mddle casing string installed, prior to installing a
wear bu8fdHdigpmo0s| 2 Fmgapd WeWsShanli’a‘%FéPSl@%Ef P oYpAbOLg RijpIOP igstalinggy Weaiat
protecqgﬁﬁm%n t he wel | head housing of Figure 1. [0009] Figure 5 is a
quarter sectional detail view showing a set of seat protectors in the

wel | head housing of Figure I.
[0006] Figure 2 is a sectional view showing the wellbore of Figure 1 with a lower casing string

installed, prior to installing a wear bushing.

[0007] Figure 3 is a sectional view showing the wellbore of Figure 1 with a lower and middle

casing string installed, prior to installing a wear bushing.

[0008] Figure 4 is a quarter sectional view of a set of seat protectors in the wellhead housing of

Figure 1.

[0009] Figure 5 is a quarter sectional detail view showing a set of seat protectors in the wellhead

housing of Figure 1.

[0010] Figures 6A and 6B are quarter sectional views showing the smart latch device of the seat

protectors of Figure 4.

[0011] Figure 7 is a quarter sectional view of two of the seat protectors of Figure 4 at the

intermediate landing sub of Figure 1.

[0012] Figure 8 is a quarter sectional view of one of the seat protectors of Figure 4 at the lower

landing sub of Figure 1.
[0013] Figure 9 is a side view of the running tool of Figure 4.

[0014] Figure 10 is a sectional view of the seat protectors of Figure 4 installed in the wellbore of

Figure 1.



[ 0010] Figures 6A and 6B are quarter sectional views showi ng the snmart

| atch device of the seat protectors of Figure 4. [0011] Figure 7 is a
quarter sectional view of two of the seat protectors of Figure 4 at the
internediate | anding sub of Figure 1. [0012] Figure 8 is a quarter
sectional view of one of the seat protectors of Figure 4 at the | ower

| andi ngmqsp Fifurdi s @quartef 061@halFiigurod ag ajtsrativt enfigueaniosof thfesqalinmteiorsool
of Fi gu]Elle %0014] Figure 10 is a sectional view of the seat protectors of
Fi gure %%l led in the wel lbore of Fi gure 1. [0015] Figure 11 is a
gquarter sectional view of an alternative configuration of the seat
protectors of Figure 4, DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

[ 00161 The present i nventl on wil | now be descrl bed. g ] ei nafter
with referencd : & i

_ _ - Al Fodi ment s of
the invention. This |nvent| on may, however be enbodi ed in many different

forms ﬁmﬁkf]er ek%s@r&gnp&tﬁﬂ%ﬂlrﬂb@gb ﬁeﬁchg&& %ré Quifyieréihhfstwidh edeibO fRent s

set fo her hese e ments are provided so that this
di scl oswompwylhgtxeawm owlgihh ahulstxadmpmbbélmmtsdowfld lrfvantllqp cony éyvanken seape

of the_ invent ose ski the unb

el enen?%WfYﬁrob‘@ﬁ P(,i‘e A RHE %ﬁi% rgli]ShO“*- ﬂ%t 6016 C?n ;ﬁg&at‘?1 éz{%‘?eﬁ‘% { a!rﬂ?6

el ementif;ciredl dh@oadhéMe semRedi KBethS Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully convey the scope of the invention to
those skilled in the art. Like numbers refer to like elements throughout, and the prime notation, if

used, indicates similar elements in alternative embodiments.

[0017] Referring to Figure 1, a wellhead 10 is presented, and represented generally by reference
numeral 10. The illustrated wellhead 10 has a tubular outer wellhead housing 12 with an inner
bore. A string of outer casing or conductor pipe 13 is attached to outer wellhead housing 10.
The inner bore concentrically accepts an inner wellhead housing 14 that is supported by an inner
wellhead housing support 16 on the outer wellhead housing 12. The inner wellhead housing
support 16 is a sheulder on the outer wellhead housing 12 that slopes downward and inward, and

mates with the inner wellhead housing 14.

[0018] A section of casing 18 is suspended from the inner wellhead housing 14 of the wellhead
10. In an exemplary embodiment, the upper casing 18 is a nominal 22" casing that may extend,
for example, several thousand feet down to a first landing sub 20. Below the middle landing sub
20, a middle casing 22 extends downward to a second landing sub 24. A lower casing 26

extends downward from the second landing sub 24.

[0019] A nominal seat protector ("NSP") is a type of wear bushing that may be inserted into a
wellhead component to protect the bore of the wellhead component from damage as drill bits,
drill pipe, etc., are passed back and forth though the bore of the wellhead component. In the
illustrated embodiment, an NSP may be deployed within the inner wellhead housing 14 and

landing subs 20, 24 to protect bore surfaces of the inner wellhead housing and/or landing subs.



[0017] Referring to Figure I, a wellhead 10 is presented, and represented
generally by reference nuneral 10. The illustrated well head 10 has a
tubul ar outer well head housing 12 with an inner bore. A string of outer
casing or conductor pipe 13 is attached to outer well head housing 10. The
i nner bore concentrically accepts an inner well head housing 14 that is

suppor t 8dTBYNER 3 andlustigid Hétadlapknddineg vsinpBretinneg vehlheatehaging: 14nelin) addin,
housi ng . j r i j : (] t he,.
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t he i nnEBP\8elik beaentbdirsihagllushatdd@RIBirAe1s @6 biaect dbrecasiang dfdhé Sechud paniied
fromthe E?ner wel | head housing 14 of the well head 10. In an exenplary
enbodiﬁ%ﬁtﬂ'the upper casing 18 is a nom nal 22" casing that may extend,
for exanple, several thousand feet down to a first |anding sub 20. Bel ow
the m d@beo] aRdigindmb idRr dAntddirans &siang ddukict ndsidowaitot o & seqepd

I
| 'andi ng sub 24. A lower casing 26 extends downward from the second |anding
sub 24.thpooiominnyonimel deeeaterpeiomabtie tandingSub) 2(.s I atgigienothevwws arimpons hinag

that may_be inserted,into a |l head ¢ nent .to protegt the re of the
wel | heaQabBRaIad Kol Baia is 8 RpES Ny ihfirsEim LEE PR Sndble
back anghbfaar timilbayghe bher Bahrtdbf fike N#H 3hRadesamanagdtoutdrMidrh@er of second
illustrated enbodi nent, an NSF nmay be depl oyed within the inner well head

housi ngV34 33nthich igragesiipg theputaligmetpr ottbed NSBT ¥ sur f aces of the i nner
wel | head housing and/or landing subs. A first NSP 30 is illustrated with
dashed ysas Wt by ' I i | i1

Nop 32 WUPEDINE L RuACE b BOSm T 0SR20 Bhath [ibs i AN R S RRORR

Fi nal | ytpolalephiyed aiNSRt 88a sl primgdnveg a drilt bieai the bettoat(ed shotadn fgnie 1 The
protect bore suyrfaces of t eco I j.ng sub 24. [002 The m.ni pum
iner - dHaRBE 480! it Sieao Pl SO B 20t 1w P eee! R U Priye LT} g B dhe
than thgm B MMmLAREEd BinBBBihRAt, Ahe Nsddl®, bangi ag: siRn&Pio 1R 1%9%%%85'13 arfdhe
m ni mum i nner dianmeter of mddle landing sub 20 is greater than the m ni num

i nner deauretielly ofledsedhes the dritlistringsiabovered Spwi ltlzr weljbarbie out er di amet er of
first NSP 30 is greater than the outer dianeter of second NSP 32, which is

greater, n er. di.ameter .of third 34. [0021 n the.illustrated
arboa LA % 0%\ Slgpl T St Srechihal hs Diice 5Ol Bl i B
depl oyeSms2 pad thothi MNP 134 1sks trgudiatiengelbetd i1h] Huwewat, wie deti:aNEPai
shown in Figure 1). The running tool is used to instal|] all three NSPs 30,
32, 34 reaches Bierigre wellhsadhoysieg #.ithe figst Wy 39 whergenshananpr wehhaaddousing 14
[11ustr j , Nﬁﬁs Q 34 . t . L unni.n
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wel | head housing 14, the second NSP 32 and the third NSP 34 pass through

t he welCPHERY ¢ ?“ﬁﬁ%@ﬁ%ﬁ@f&ﬁéﬁﬁﬂﬁé“h?ﬁgﬁbﬁ@bﬂéo reaches the inner well head
housing 14, the first NSP 30 engages the inner well head housing 14 and
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NSP 34 and the running tool, remaining in place inside the first |anding
sub 20whag tixbomeingtthel wa¢hes th sdcngd dandingnuds24, dhal dildNAP BHrangggestthe sswodnd

NSP 32, Finall wh he runni t oal reaches .the second. | andi ng, sub 24,
the t nidia BT Asdf OBBE PP PRl M™% Bt CctetoaBROt APS AR
runni NgintiP@! subrBNBE AHNGtiNy PhAheed & BEEREthrb 2 SeaRRE NS NghsWsias ahhe
drill string continues to descend through the third NSP 34. The design and
oper at PRfalgM elhde rumnngépol gad NaFdbwsBmes veHibsgdisanssad ipereptercdpsaibin Figuigsdat er
detaillin Figures 4- 11.




100241 As noted above, in the illustrated enbodi nent, three NSPs are
deployed. In this enbodinent, the first NSP 30 is a 22" NSP, the second NSF
32 is a 16" NSP, and the third NSP 34 is an 18" NSP. The di nensi ons 22",
16", and 18" correspond to the nom nal size in inches of the pipe whi ch

will ng on the i nper housi ng and t Iandlng Subs,
res pectlﬁ(%#y'i \ﬁBWav vendpdht 4 Pﬂ’é’t"éﬂt I‘Téﬁ%t by #ﬂ‘%b@e Any [Ruthiser
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three, four, or nore. The NSPs may be sized to fit on any size scat Wthin
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40. A nedlunrdlaneter casing 42 is suspended fromthe | ower casing hanger
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| andi ng sub 24 ferring Figure 3,7 1n an exenplary e
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housi n In Fi gure , dl e landing sub 20 sugports a mddl e casing
hanger 1etqrr¢a%mg %ewrsaex}deérfmwhﬁelnwer mengrhmree% aibi¢ medsub dpmete casing
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hanger ugbdl. to Ipfotadt tex Bipt %Nh@ﬂh@dklﬁg nt,ant hl@e mﬁd N&iPBEIEY bE aSddG #6tebSthe
nom nal casrng@ The small di aneter caslgg 46 may extend several

thousaﬁ&?t?a@étngtﬁéb aftepthyicating hpngsa i és weisllodin tanée@%ﬂém@&wb&ﬁ‘gh t he
| ower | anding sub 24. The first NSP 30 may be used to protect the inner
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final stri n of ca ichis orted on ead housing 14. 100271
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14, he exce n of the Ih ad hou 14 | andi ng rface 76 which
s bR ETEESE RO Shobie! YELLAGRE U8 BRuRT sdier G ngnied]d6t BE A e 5o
IS Smeldn Fér 4han shhe dehbbeadiponsisids l\%ﬂd&ﬂ-ﬁpnﬂﬁg floRetHeasidae éligmg%'ag érhMS it
is also less than the QD of thetgg he OD of the th F’g

snal | di antexempiasy lepibodfmariethpusinal @tnﬁensasngg 4&isendominel il Gt @Sn’@dr Ehreesmall

| andi n saI Iess of the i di.at e
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engages the bottom nost NSP 34. A shoulder 56 on the engagenent rib 54

cont acYdlhgad hevier 14 s8einie thiddieriasiag &@pgeg444 Eacﬁaléﬁd intbe NBfdle 3mdigesubd) has
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60, which are a set of raised surfaces around the outside of the running
tool 52. The outernost portion of the centralizer rib 60 contacts the ID of
the internediate 32 and upper 30 NSP rings. The centralizer ribs 60 keep
the internmediate 32 and upper 30 NSP r?ngs centered on the running tool 52
during insertion and renoval. 100301 The ID of the first NSP 30 and second
NSP 32 each has a running tool reference surface 62. This surface 62 may
have the smal |l est dianeter of any feature on the NSP 30, 32. The
centralizer rib 60 contacts the reference surface 62 to align the NSPs 30,
32 on the running tool 52. In sone enbodi nents, the NSP may have a surface
mnth a snaller ID than the reference surface such as, for exanpl e, a spline

1 . - Y b1 Y



100311 The top and bottom of the NSP may have chanfers form ng a shoul der
on the ID 66, 68, the OD 70, 72, or both. The chanfers nmay help align the
NSP into mating surfaces. The inner chanfer surface 68 at the bottom of the
first NSP 30 may help align the NSP with a | ower NSP 32 or with the running

I 52, Simlarly, the | ) . (4 h P_.30 h
i 1 on CHEZHURSIETEE Wo ey i 6 FHEH AP OSHmErhdhe s NS harber 274" 6l d
al so suppAfs ke hhv §Ey|l&l§ﬁc§l(§h9ﬂe ﬁ)tz&%@d‘@goﬁ% axﬁ%hv@@a%ﬁﬁz tﬁﬁﬁ%ﬁ(ihé\ilfg%rﬁirs.and

bd
third NSF 34. [0032] e outer chanfer surface 72 at the bottomo
first NS @fcndigmitsh 9" @PINgof thhdirfti NSE 3MSP s@olled than threinserpdemeter i(HD76 obtha he

hi gh housi 14 [ i i d .al facilit.at .
overent T HPOAG Ehd i POBT EepE® SLelk: et drusae race Bt SpiiRer s igh
NSP 30 wRlyb@lserilid iderigiie 5t i AshotBiBhbS3R, tRrOn @ thhecyel NBore idumaner themawal .
[ 0033] The u&ger support chanfer 78 on the second 32 and third 34 NSPs may

be usedvelthead ppesing khH? red thasesing A8, ansigbs ¥ ipplen lestthanthe ORefihg tapdnRép.-
the lo r h 7 n j SEe (T r r er
78 my. s t0r doe RN o Rosfid g iht 10Che ol ReHRBE! natRRPTY, SRERe
mat ed VihtehmediatN®ndadosd A0, aadisidisotessaian the @Iy bf tHeentarhédiae &SP §0034] | n
this view, the running tool 52 supports the third NSP 34 on the bottom of

th i . Th hi rd. NSF t d, NSP 32,. ich i
e inpii Leel TR i SH Supper (8 L Sapone NP e el Tl
ot her apgdolgadad ARhALt {86! 52RAE BGubRR! B2 40Mat BfagEd el B8tohd-Bhold REPOIAN @not

shown) and then | owered together on a single trip down into the wellbore.
I n an ahbvedaait ve thendngdperaert ribest hordéicts hehdSierr $8nes ti@hird VSP334. mivaclpef the

i ndepe t t hed .t 0,1 he runni tool rather.than nesti, kLt.h each
ot op S TS 3Bt BRI hite o, Atas 1% orR8kerh Gty sd DALOES e dik NSh pEf Rer
30 has pade8iRiReottbM-Rb&VRBii0ARA thoRinhin@béli sengagi ng t he adj acent NSP,

such as, for exanple, to prevent first NSF 30 from prenmaturely di sengagi ng
second NSP 32. The retainer could be, for exa , at ch nmechani sm such

| |
as a | d8®RH iy rsoning ol (58 @ksorhan g Osntralmeé6@-nThgg¢r§@vger8@uBhbq Hes 60, veliicinge 30

and in 1 v, b T | I S
the or dasoSl LFRENIAHAGA0RRGe SRAR GREBhART 0dF 52, 16e cAfmbLIbr{ith BER
snap ricagurali2eerib60 ron@cts ehelds ef thicnsteB2ediae 82 add hppirr3d N ringe kThe oxnti@Bzer

prevent the lock ring 80 from di sengagi ng the second P32..1n it at ur al
Stato, PRAVISER U REFTgediatepnty! Yrper 3y eﬂ%&?eceatﬁr%@c@h'\'t%emgﬁmgé tootie Fergase
pi ns 82, RIEVEM EhRgvdiock ring from expanding. [0036] The NSF has a sliding
sl eeve 84 that contacts a shoulder 86 on the well head housing 14 or

| andi ng sub. The sliding sleeve 84 blocks the rel ease pins 82 from novi ng.
Al t er n§0030¢IThe IDhe the first NSP 30 and second NSP 32 each has a running tool reference surface

62. This surface 62 may have the smallest diameter of any feature on the NSP 30, 32. The

centralizer rib 60 contacts the reference surface 62 to align the NSPs 30, 32 on the running tool
52. In some embodiments, the NSP may have a surface with a smaller ID than the reference
surface such as, for example, a spline that extends inward beyond the diameter of the reference

surface.

[0031] The top and bottom of the NSP may have chamfers forming a shoulder on the ID 66, 68,
the OD 70, 72, or both. The chamfers may help align the NSP into mating surfaces. The inner
chamfer surface 68 at the bottom of the first NSP 30 may help align the NSP with a lower NSP
32 or with the running tool 52. Similarly, the lower support chamfer 74 on the NSP 30 may help



wel | head housing 14 could be a | andi ng sub. Wen the sliding sleeve 84
contacts the shoulder 86, the sliding sleeve 84 is held stationary while
the NSF 30 continues to nove down in the well bore. The sliding sleeve 84
has a return spring 87 that normally holds the sliding sleeve 84 in the

down position. The return sprin 7 is illustrated ip the expanded position
and sl i dieRghsiueaye tgol 320 Rl TEsb S psi theoHpeort ¢ tst 2 et I8RO 3Dport eqfifise

5. Thi sygs36 B aRORENIP, Qbh b Sbidunasis :oengshiR#ngp suhe NSPs 30, 32 when
the running tool 52 is noving the NSPs 30, 32 through the wellbore. The

first NSP 30 in Figure 5 depicts the return spring 87 in its coll apsed
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sleeve 84 is in the osition, the notch 88 is not aligned with the

down
r el easeVpnay 53D grige thldrst ﬁSPﬁQltb@ggh Hierivelhese dgingiemexak he 1 ock ring 80 to
expand to its natural state. The first 30 and second 32 NSPs have | ock ring
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shoul denp@6t awthdieNWe| Theapbdnsuspargclsaugpo?i nrylrodtiet (hhuswetheippbo whaefer &8
supports the, NSF The OD of the second_agnd third Ps 32, 34 is. |less
Chan ¢ K8 TR SO del BPPE FUBPh TSRt THRUA S BN e, (Tl s s
t hr ougRedong Nrot A8En B8s not RSP HitRehLeUSP Ath vkt &5 i9HoSeOthrdUthaRe GXBHBLAr Y

enbodi ment, a | ockdown device may be used to provide resistance to renoval
of an NSP installed on a | anding sub. The | ockdown device could be, for
exanpl ¢0034h Iipilis migwo the mmainig| teel, Sbsupparte thesthisde¥SE Bhgn dhe beteoreof drd mnning
the NS T r ne, ot her, sh 0..hol.d

e ougel g ahe g Il 32 B $cand 19 A BB I B AR BokS Y B N 30.

| andi nghs tilxse 2BP Adgmmyy Ha\e@achedabicach sthef aselRded bato ©OTIBEROMS L he
| ocation _of the | ockdown device of an installed NSP 30, 32, 34. The mating
sur f ac driimecEg RiathEm, (h1 shown) and e howeed degethesr o gusiaglseripngo st Hato the

shape. wﬁhﬁoﬂéﬂgh Qﬁ afitdl fclﬁ\(;eeergl’)’b(ﬁﬂlt%hfj epc% SNnt mPYﬁ sWﬁL@ﬁyﬁag %ed @Hgé\xﬂ?
sub, but coul d al so be on any othér surface Wi thin the we ore upon ch
t he NSRtavhed o the rimst@tdoechthdr Aid0]esRed eithicach dthel-i gure 6A and 6B, a snart

l'atch device 94 nay be used to prevent the sliding sleeve 84 fromnoving to

P P LR A8, B L o L P e e

the NSB,3Rsp3corh disengaging the adjacent NSP, such as, for example, to prevent first NSP 30 from
prematurely disengaging second NSP 32. The retainer could be, for example, a latch mechanism
such as a lock ring 80. The lock ring 80 fits in a groove 89 on the first NSP 30 and in a
corresponding groove 90 on second NSP 32. The lock ring 80 keeps the grooves aligned. The
lock ring 80 could be, for example, a split or snap ring. One or more release pins 82 located
behind the lock ring 80 prevent the lock ring 80 from disengaging the second NSP 32. In its
natural state, the lock ring 80 expands to release the adjacent NSP 32. The release pins 82

prevent the lock ring from expanding.

[0036] The NSP has a sliding sleeve 84 that contacts a shoulder 86 on the well head housing 14
or landing sub. The sliding sleeve 84 blocks the release pins 82 from moving. Alternatively, the

well head housing 14 could be a landing sub. When the sliding sleeve 84 contacts the shoulder



at a proper. location for release, such as at the well head housing 14. In
an exenpl ary enbodi nent, the smart latch 94 is a series of pins 96 around
the circunference of the sliding sleeve 84 carried in a groove 99 (Figure
5). The rib 76 on the well head housing 14 depresses the pins 96 by, for
exanpl e, pressin gai nst. the pins 96, which i rn conpress an expandabl e
ring 988éaﬁaﬁ_5fiémgr§%ﬁt8éds il RlappRATp VY le Vvt fl orHeuEre Bresdenniig, he he
expanda%ﬁbdrb.nQ“h%ngi\lag%feed@@@%as h i, Jgﬁingrsqqmd&ﬁmaﬁygord@ 45 9&&&% sebif 84

sliding sleeve 84, ow ng the to nove downward relative to the

sl i di nginsthealpevn8dasitidne €hp artdmbipeingi §7gisdBusioutdinbthe dxpandedarpitn andgiding

ring. In an enpl a enbodi nen t he | r 76 (Fj e 5).on the

head notgfag A e Yotu BTGP TED tecSolind BBP FE M Biptstr o Mk 8 RebiiGn Fhe
rel easeg)idigy slBvds d4ab€ MOUSPIN®, SDBKken AeGin@dg 1Byl bE ivsRdingnthanySINSEo t fat
has a sliding sleeve and may be | ocated anywhere on the sliding sleeve.

[ 00411 thraughehe wedherehdihsi fiigt WP (36 igdrigure B) dapish e retven spring 8'NSPitggoldapaed

latch 98 i | .1 di l.eeve 84. Referring to Figure 5, The
shoul des?aﬁg%n@ﬁrg%&ﬁ%ﬁfl}%@%&% lhlg{eiqﬁ) F\?\(}esﬁﬁx"ead housi ng 14 pushes agai nst the
sliding sleeve 84, which allows the release pins 82 to nove out, which

di sengaj@d371]t Tiee tlaiikd sigeve $¥gh@0a hdlber hotcat8 SNSFPha30 tisi icsclo8 tlignsweith ieadicase
housi ng .14 and remains in place while the runni tool 52 and the second
and t hi il ke 3Jcasgpig SREY g thmﬁfcgh@ﬂmnsb&@? _Qgcksrm% B ey DSergate dEondhnsp
32 may HaYe G0 SIBE hajaddif !‘NS’P@A‘.aWh%mt@é‘sﬂcﬁ&ghﬁbéxQ' 2G5 $h BRV@wil Q&ﬂ?ﬁ]n RS &JieH g
to Figure 7, after the first NSP 30 (not shown) is detached fromthe second
NSP 32, 88& isenot ahgriedgvitiotie isRasopiniSdwed the tesdersd pithdossaidt bbow thetdck rirtg 80

reaches the next. | anding suh, 20. on .cont i the support rip 102 he
G i ngloSTERUEdt TE Tt ng 6 HE ORISR ROP S a Rr Ry ek R, o e
oper at &setdhd NSP SamRd MBRNEKP 3% rﬁb@%@o%d% toGOIRANEMck rP@. t he top NSP 30. The
second NSP 32 detaches fromthe third NSP 34 and remains in place to

protect the first |anding sub 20, [0043] The OD of the intermediate NSP 32
i s gred0838]t HenOthef thp fost Ne® Epperester thenithbe IDTefuide sheuldeipforp the pvellbad

engage i i-at R I (L . om
Nop 34 1L g bFTRS R TR The Gy 38 sifodils 0 NPPHE, TP BITRE Bl sPRup R,
passes third IR 32084 liclesd thgn ShbITPOf shol@e44h, 1Ref eter deognd adRihigd NS, 323 Bt enayt he
second NSF 32 (not chlﬁ:qm) is detached fromthe bottom NSP 34, the running
tool 5Paghirued hethayideR8E 34 continue to descend the wellbore until the
third NSF 34 reaches the second | andi ng sub 24. The support rib 104 engages
the sunppsd) R4EhREo 190,01, 1y LA BdiRR:, BN6AdRA! 0%idhad bt as
the running tool 52 continues to descend bel ow the |anding sub 24. The
third NSviddresestemicaso iamelahoart DSPrinstelidd erhe leadogmibl divdilogkdouin ®4ice[@0U5]

The OD.of .the third NSP i t th the 11 f th | 04
Thos e, Erasiamle Soormsal agofiielt il sitrlamer s ot theridrlie of B WSE! Thoise
passes ntiew RHgh rB@vW%rﬁ@&ﬁéMa@@Q % tH0BdehL wRed&hidel iﬁgﬂéc@. FihgWherids oft he

running tool 52 has threaded ends 110 that allow it to be'installed as a
sect i orthofvellgaddouping 4 ¢ rand dardieg subk@iny4 nTRidave Amaigetsothces?3 thai correspbrdspl e

ahen' ¢ 18 0 e o7 e DORERE A RPN G R IRtk o g

the welcbuld Bt 8proe¥€MPdndéith IR BEESuld bBeng eftel shdpeerTHel hstifOsurhat 98 ngade
the NSF rings (not shown) conprise blades that are spaced circunferentially

about teeomdayvethepd hapsige vodindse, subhdut coid Glscale oagny atlaitsuslapy siithipthe
center . ) I n an exenpl ary enbodi nent, the
bottomvée@@o%ﬁ%ﬁlg@n &les Si !ie d%)g%ssltjag%g'rt the third NSF 34 (Figure 4). The
QD of the support ribs 54 is greater than the mninmum I D of the NSPs 30,
32, 34 [(0H0d Regerdihg anHighhuGA angd pBr & smbih éatdISRsvimed4 mag bk yisabioveevent thEh#dinighs
60, 54 may in any. |l ocation and shape syitable for _ engaging one. or re
NSPs. éV%gfgé‘agh@ﬁYIHgm %d@sp%ﬁwew&@ﬂ@pgéf}ﬁfa Sparyatchet RORULDR iy dovice that
conf i gy &k iQns1Rfind flEeveliNinHadeQRlring MR MdAFEXKLI0RE) When the NSP 30, 32 is



[0047] Referring to figure 10, the maxi num outer dianmeter ("0OD') of the
first NSF 30 is larger than the dianeters of the second and third NSPs 32,
34. When the running tool 52 is lowered into the wellbore, the first NSP 30
is the first of the NSPs to be engaged, and it is engaged by shoul der 76 on
wel | head housing 14. The well head housing shoul der 76 enga?es and
suppor ta & REcrer rlggatiggpfogorelerpre Bk orsdataily Ml beadsheusgy 144, Imjanhexdneplary

snaller r ut

ongag: 1 RIHEE S, PRSI OLG" KFes AERHE Dl LER AR LSOO oM LB Sidine.
t he ne)sleelvaﬁd icgied ipa 28bdve IONEBigedd®). MHRNE 76 be tid Wsllhewﬁoﬁﬁngm‘gaglﬂ@sﬁebﬂte
first |anding shoul der 76. The se d NSP 32 h s a nmaxi num D that IS .

| ar ger Petlﬁa%n b dOmesRMRlimPEESSipE asﬁléstttﬁt PEPS P%éPWé ITHEN SERBHES RIsexpndablsgiges
t he shaulder t t

e Showl i J02 M, ke | W0 B9 RDrkrBad SEACDER AT O il
wel | bordeepet 00WAhe 'gltma\tetﬂﬂ @n&%@deaﬂ@aghémgtséeeszediéndlld)\amgl thg Niib 3240 nidve

d | andi 2 t hioyd NSP 34 off of t ing tool 52
e r iR REeiEs G b sliimg e i D edtoniits Tl e Rel Tocrampkne
second sjaﬁtmt thgmsetﬁth%ﬂ)pte@ $ cmbd g ahe at%ldé?% (ENGRYSSoRd vsétppéattth%ugltt 14

shoul der of the third NSP 34. [00501 Referring to Figure 4,
drill st themyll)i deviempyidd the wellhdie thes iy Hegdeto rph@sq\lsPsmandstcB@4 31216 sgmmtae:h

the 1 niod e S5 FRY BT BRTHES o Blies’ e AR Mk S bl MipeEonths FREE
engagenreste.ri b supports the third NSP 34 as it |lifts the NSP ring off of

the second | anding sub 24. Wien the third NSP 34 reaches the second NSP 32,

t he topmgg? | der 78 n the third NSP 34 contacts_the shoul der 74 on the
second BT 35 veddisnd hawsthin b4 (HEWTG QR USRS the (et NS HbaBHEIMES inrlg upbock

Of the gfd §1Ef1 %@@%e 2 :*%I o tt@?"x%lré%' NG SIhEEIVEr §§g{ flgh%l%g/%qgofé 1n0$veltll§l°%dt he

| andi ng su Ieev refurn spring l'e to pus
sl i di ngosdieeVé pamed(avgaunsfﬁﬁle slifiopcésve B4, malchadwsi the réGasandng 8 td ooke rolung

80 on the.second N .to en e fthe | ring rec ta e oove

the U hiter@asine® B5agingnen iheThe bt d VB0 3 kouBh stinge? horete tdendo,
the tOEbn@ahQéJirﬁ%cJ@hi@@ﬂfehrﬁnﬁ I\é@&ﬂ 5@%&%& E&Bh@ﬁﬁ& tﬁltaﬁNgbgsltdﬁthﬁnQQ db ﬁ
first NSP 30. ‘As the second P 32 fts the first NSP 30 of f of shoul

76 in Wel welkwae Soudankg the sedond NS dizmga}shwze SMI’tIlStChIIﬁQCédnlSlﬁlmeftS tshémg
shoul der 76. The sliding sleeve return spring 86 is now able to push the
slidi ngl S%eve 84 down. This forces the rel ease pins 96 and the | ock ring
80 on the first NSP 30 to engage the lock ring receptacle 90 on the second

NSP 32[0042PQ5&k i t@ﬂl%l‘@ﬂphﬂér)’th@rm@ﬁmmo (®RGRowhy & INBRhell TbriaNe B&dhd
together wth any of t other size NSP rings. Referring to Figure 4, the

third NSB 34 tha Wn%éﬁﬁll 2 coumupety degee v besnantNgPreaghespbe aext lagding

Fi gure i ri 3 I )

first ﬁéjlgzor'i{r{%&ggor%:tgagrtlmg %S WP ﬂﬁ} felojszkéon @&%&2 gl%"ﬁa gcl)éﬁ '{@S’F"n%ﬁbcan

di r ect dnd engaech 9ve atlujpltalt‘fgmtth@ barb@ mahedr dshie tibiifad cibFor@htd &n thettoP NSPEITL. .

Further&})ﬁwatheth ird NSP ring 34 is sized to nest dlrectI%/vmththeflrst
O

NSP 30T d N Jaletashess Gewnihenind 355F i 4 EReing| i@rRlace fo protect the first
Jlanding sub 20.

[0043] The OD of the intermediate NSP 32 is greater than the ID of the support rib 102. Thus
the support rib 102 engages the intermediate NSP 32 and holds it in place. The OD of the
bottom NSP 34 is less than the OD of support rib 102, and thus the bottom NSP 34 passes
through the landing sub 20.



enbodi nent, any of the NSP rings may engage the running tool 52 directly
and thus be used without any of' the other NSPs. [0054] In an exenplary
enbodi ment, the weight of the NSF ring is sufficient to hold an installed
NSP ring in place on the shoulder 76 of inner well head 14 housing and

| andi ng subs 20, 24, and thus anti-rotation devices are not necessary. In
some ent¥8d#Balering loe1pne & gHeNGpseamd I39P 33 4nqf sBowsy lsrfgéﬁﬁi’fz‘ég‘o%ﬂ}eoti%ﬁo@ in

pl ace %%%?@%}%@h{g@gébﬁ §Zoaxld0t6r\1§ bB{tOME}gS)ﬁlﬂtcBﬁtimoi ds@RGRe w%ﬂBFree, unatlil the

enbodi e anti-rotation vi ces, such as, for exanp
| at chi nindelBRAM4s reatlieat the eatahdr qding esubf Bt.  Ghargubport it 404 engagfes tthe snppomi ng

tool to uplatch the NSP. 51 | | pbodi nent. the ipner.
o amot SPTBEC i oAb g NPT bRaesPatHs SRRV AT 57 teTaninel oot S

t hr oughot 8cdNgeldv? tﬁ&iaﬁdiﬁg%sb okh emyﬁ}%r% NIredd t QAR Mﬂﬂﬂcé REproWRNtHGs &R

passes up through it so that the dri it can pass through the | anding

sub. Allandihgstie2ANSPs may be inserted when the drill string goes down into
the wel |l bore, and all of the NSPs are retrieved when the drill string is

wi t hdr m%];ﬂé@aé)?e%f}%% klgpdf ﬁSFl-qulf Irgye%{gr ?@anétﬁ? tho? t@}é&ﬁﬁg&e?ﬁ‘% rihd VRO LIE:

NSP ri dri Ing, an us 't ing insertion and

r enoval | (@pepadsaRsthadeNpes4 as edusitng nel theasedihnargh thaseohd mdapdsubedoval
of the drill string and do not require additional time or additional trips

down the well bore. 100561 Wi le the invention has_ been, s or _descri bed
in onl yl08dpeRGEMEsor bigws % theshpuing el ééﬁ@ééﬂ&ea‘f@e £bs _EP(\EA@MH%‘&W. H tonke
art t heﬁmgbﬂed g5 BQbctRA o tﬁbtﬁﬁ» stHH% (ht sﬁH%gpﬁh@'rﬁnﬁiﬁ%@Jﬂiﬂ?%iﬁh&ﬁﬁgﬁe NSP
wi t hout departing fromthe scope the invention. at is clained is: I.
A vel | rgrse3Cs 2t de(ligwt € tattachedp paryabal dovewepiiitg i thg wealboenwhey theodtilliEying
first alg\gverse%clgt%dthg r\}v%ﬁb(f)r%rfors t %lil)rulrpno e of Eiglh%gqfl(la leell.'S tIrrl W %Xerrallglgry embodiment, the
centralizer ribs 60 that engage the NSP rings (not shown) comprise blades that are spaced
circumferentially about the body of running tool 52. The ribs 60 act as a centralizer to center the
NSPs on the running tool 52. In an exemplary embodiment, the bottom set of ribs 54 is sized to
support the third NSP 34 (Figure 4). The OD of the support ribs 54 is greater than the minimum
ID of the NSPs 30, 32, 34 (Figure 4) and thus supports the NSPs vertically above it. The ribs 60,
54 may be in any location and shape suitable for engaging one or more NSPs. The engagement

surfaces on the NSPs may vary, and thus the configuration of the running tool 52 may vary

accordingly.

[0047] Referring to figure 10, the maximum outer diameter ("OD") of the first NSP 30 is larger
than the diameters of the second and third NSPs 32, 34. When the running tool 52 is lowered
into the wellbore, the first NSP 30 is the first of the NSPs to be engaged, and it is engaged by
shoulder 76 on well head housing 14. The well head housing shoulder 76 engages and supports
the first NSP 30. The second and third NSPs 32, 34, with their smaller diameters, pass through
the top well head housing 14 without engaging it.

[0048] The second NSP 32 has the next largest OD, and engages the next landing sub 20 in the
same manner the first NSP 30 engaged the first landing shoulder 76. The second NSP 32 has a
maximum OD that is larger than the maximum OD of the third NSP 34. The second NSP 32
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a first wear bushing and a second wear bushing, each wear bushing being
rel easeably di sposed on the running tool in a run-in position, the first
wear bushi ng bei ng adapt ed di sengage the running tool upon | anding on a
first well bore conponent, the second wear bushing renaining i n engagenent
with the running tool and being adapted to pass conpletely through the

first wsI2peRstbe shorddeielt? estherest landinagub ddlangd glefashesr ‘6@mbtg¢ dhird hSPF34.sthe
wel | bor t ol .1 he, r i on | andi ng on a second
wel | borrﬁmglogggﬂggtanﬁg@g?g%%br%ﬁ%ﬁvuﬁ leetofcié?%tna\?\%%]% é?ogg'conponent and bel ow t he
first wear bushing. 2. The assenbly of claim1, further conprising a

r el easdloD¢9]coimntbatliNSP Bétngrgns theaeddnddandieasuthRes hi'ingseamed lzhéingesabd lifeahe

bushi t th d bushi Lrst. .bushi
S 2 e ou e SRRl SETRAIE U Sl s e
the firge W@ﬁbré?uﬁ*gb NEedANE8dRR &84 hish HBhBOT 64 Ql%%@@é‘és-an@sué%gﬁcs the .

assenbly of claim2, wherein an upper portion of the second wear Ing is

r el easehbhiectifnefghethitddNGP Bdwer portion of the first wear bushing while
the running toll is in the run-in position. 4. The assenbly of claim1,

wh [ ' | f h pr i fi | '
the 11 nQPRORREda s PRiee 4o T I RIRE G T Rorat Y BB S8 B ARV RRBY

bushi ng0and, a segemdvaeibmaht Zeiidghabs Cho3®! Y. rweeh uesudfiing AErs2dicasRk eke Of
t he second wear bushing while in the run-in position. 5. The assenbly of
cl ai m thirgAeriedh theboier Al wistrobihsnggeamant &b Ywnd B EnBgeswna ribgepodhd

of the fl fiffq NGRr 3PLSRI tH\@NIfS9 rﬂlﬁm%?q}eo&,c%&?laﬁgﬂ 'sﬂg.2t49%héxp}htehcﬁirgw n
posi tion. 6. The assenbly of c m 1, turther conprising a releasable
connect3ldanadiet eesrcoieENSPr3Qt thaaap shadderg aniie tihied SECAAdconeats thy shoulgert Tvat
rel eases the se ar bushing fromthe first wear bushing in response to
a downirt e?"é’PEéﬁ{&gﬁ ‘ed to the second wear bushing after the first wear
bushi ng lands on the first well bore conponent, the rel ease nmechani sm

conmpr i 00K | A PHEr Bl NS PR 4PIRS tHeh@koSNINGP Fih @00tk I0FShe Rirdl 1BABE 1sGB 200 11
second pin-position in response to a downward force as applied to the first
wear busfingglesie 8¢ is h&ed ioffsef the dandingshibng.| Ahelsliding tsleevd ratemn speing $6rie now

conponent,. th i rst,.pi osj,tion causing the first .we bushi hg t.o remain
cecur eqPtegoten Liscapi ladReiicdobihy S PRe’ L abRbSrHS 3 ent M {oek b8e Y Bhe
first weadechusNSPB2LtO eﬁ@i%&ﬁ@ld‘ck MM trB&pER 0N o Ve 0P HRhRGNSP734, The

assenbly of claim1, further conprising a rel easabl e connecti on between the

first wear bushing and the second wear bushing that rel eases the second

wear budHiZhgVheotherseeond NSP eenachrssthi st NS ep disopt thosldgo v war defsepae
appl i equdps3 P@g&&& AR WRRL '9&'%93&%% SRIp %(26 ithe %ec‘é'ﬁ&‘ﬁ\l%”% 19 ﬂ!\eaﬁfEN%
or an I us ocat ed

the first we e conponent erein e Tirst wear ing is

above ShefSetdndldseas ibwsiii ivgd Mousigg i1n, thesliding-dldevp@giik lidad ofBof the Wabllbar €

surface protection apparatus c¢onpri.sing: o )
76. The sliding sleeve return spring 86 is now able to push the sliding sleeve 84 down. This
forces the release pins 96 and the lock ring 80 on the first NSP 30 to engage the lock ring

receptacle 90 on the second NSP 32.

[0053] In an exemplary embodiment, each size NSP ring may nest together with any of the other
size NSP rings. Referring to Figure 4, the third NSP 34, for example, can nest with the second
NSP 32. Referring to Figure 11, if the third NSP ring 34 is not required in an application, the
first NSP ring 30 can nest with the second NSP 32 and the second NSP 32 can directly engage
the running tool 52 when the third NSP 34 is not present. Furthermore, the third NSP ring 34 is
sized to nest directly with the first NSP 30 without the use of second NSP 32. In an exemplary
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a first well bore conponent having a tirst |anding shoul der and a second
wel | bore conponent having a second | andi ng shoul der | ocated bel ow t he

| andi ng shoul der of the first well bore conponent, the first |anding

shoul der having a greater inner diameter than the second | andi ng shoul der;
a running tool havin% an_upward facing support shoulder; a first wear

bushi ngerBbyshBereanp ol the NSlppegs mey snLesr the fruRHBE QM Ri2ngirecdy| and: thas e rused
wear bughj I igrum out er di aneter smaller than a snallest inner
dianete@n%&gfag%kﬂggﬁhﬁgﬁﬁggre conponent and greater than the inner

di aneter of the second | andi ng shoul der; a second wear bushi ng supported on
t he fir@05$ehrarhaxehiphgy etfbedmemartte weaht biitkiNgP Hay issyficigrtdaheld amastallod

outer dj ter, than the inn i aneter of th irst landi ng shoul der. and a
"at ch mihamed s Sty o oes et 14 bb NanTEElte it 28 s
to eachygt Bes-ryiidiLdQRcdsiBe hHNRICBGatyO0h BRR b RABESs [HE bREGOMEPERY, 32, 34
bushing fromthe first wear bushing when the second wear bushi ng | ands on

t he firae nbarmiuingd shovdtdén placannithg kenfinglsuhay lavy a vnilacktthp SSPt ingracen dSame

second ition, wherei.n the first.poesitio revent s .axi Y t . bef,ween
he_secHmePdiBSRs SR LR el g SRR Bl SR RlonRBRER B IE
per m t scod Rquid BB ¥REsn bheseaondoveas ullshilkgNsnd the first wear
bushi ng; and an actuator that noves the interlock fromthe first position

to the second position. . . . .
[0055] In an exemplary embodiment, the inner diameter of one or more of the NSPs is too small
for the drill bit to pass through the NSP. In this case, the NSP is retrieved when the running tool
passes up through it so that the drill bit can pass through the landing sub. All of the NSPs may
be inserted when the drill string goes down into the wellbore, and all of the NSPs are retrieved
when the drill string is withdrawn from the wellbore. The running tool to insert and retrieve the
NSP rings is part of the drill string, and thus the NSP ring insertion and removal operations are

performed during the ordinary insertion and removal of the drill string and do not require

additional time or additional trips down the wellbore.

[0056] While the invention has been shown or described in only some of its forms, it should be
apparent to those skilled in the art that it is not so limited, but is susceptible to various changes

without departing from the scope of the invention.
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10. The apparatus of claim9, further conprising a | ock nechani sm operably
connected to the actuator, wherein the | ock nechani sm prevents the actuator
from nmovi ng and wherein the | ock nmechani smis di sengaged by contact with a
surface in the well bore having a predeterm ned dianeter. |1.The apparatus
of claim8, wherein the |atch nmechanismconprises: a first groove on the
second WAt in¢latmehisand a second groove on the first wear bushing, a
resilient lock ring with a first position and a second position, wherein

t he firktAposi bireaudasempoteeticn gppataiusrconfprisoigh the first groove and the
second groove, the second position does not occupy the first groove, and an
act uat or t hat rypusiggsolthaeinpgdssi andriecdroicdads forgeturory intven diilt stringpaid i on to t he
second position upon contact with the first |anding shoulder. 12. The
appar at us ofa €iksaiwea8 busitihpend eosgbhd iwegr d0slahd, gRoE Meas bufldee boingt lRE:akeadni Ng
tool; apd wherein the ali glnrrent surface maintains axial alignpent of the
first vESROSERISHINSUBRNEKROIABAANME PoBiion, thestirstyganishingthsangotdaples disegage

further,eqmhingi 9] ApsRalah89oSHE FAGRsd UR1IHG ! ehPOE: sRBAg AwBlr BfNKSng
g bushi'ng, t

ring around theé oute i anetér of the wear wherein e outer
di anet eemehingie qpighginant mithghgreairer tobhan! lcher adaped tdipassetoerplatlyttheugkahd ng

surfac and wherein th iable ring.is in tac i th e sealin
sur { acdranBr e ermputeRhadinentiufinh ¢ 4s Duiubbdhtihe M ma (G- Snpotnt and
disengage the running tool upon landing on a second wellbore component located below the first

wellbore component and below the first wear bushing.

2. The assembly of claim 1, further comprising a releasable connection between the first wear
bushing and the second wear bushing that releases the second wear bushing from the first wear
bushing in response to a downward force applied to the second wear bushing after the first wear

bushing lands on the first wellbore component.

3. The assembly of claim 2, wherein an upper portion of the second wear bushing is releaseably
connected to a lower portion of the first wear bushing while the running toll is in the run-in

position.

4. The assembly of claim 1, wherein the running tool further comprises a first centralizer and
wherein the first centralizer closely receives an inner diameter of the first wear bushing and a
second centralizer that closely receives an inner diameter of the second wear bushing while in

the run-in position.

5. The assembly of claim 1, wherein the second wear bushing has a lower end below a lower

end of the first wear bushing while disposed on the running tool in the run-in position.

13



14. The apparatus of claim@8, further conprising a third |Ianding shoulder, a
third wear bushing, supported on the second wear bushing, the third wear
bushi ng having a greater maxi num outer dianeter than an inner dianmeter of
the third | andi ng shoul der; and a | atch rrechani smthat releasably |atches

the third wear bUShI t.o the econd wear buyshi whil e t he r ng t ool
and rel éas@é" %Sﬁ?%nl?lﬁlor Flaial- 1 HUE‘Fﬁ WPHSHH ¢ e@%@%ﬁ&ﬂ%&?ﬂ %ﬁ@‘fﬁeﬂd W%éﬁ WEé

third wg s wen Hu@ﬁin% hihdt Gelle A4 NGsce BV WS bushir Afr&ﬁttﬂé)%rit%ear

protectlng a sur ace inside a wellbore conprising: (a attac ing a first
and a sbudnk ineaspdnes hi mQOmeadrfunmapghcthfolthe se(Cb)ldM@we u&hglgt&f@r thenfishgvdaool

on a drill al.on the first bushi n info

el | bor B e RaR Rt thloet Porriiin BESAFRS Fe SR oRG PR Pugy Tyer

first spmkags shd REmRY QsepineshsaronttBe sdeddd pisitpokifign iiS rdspyicad a ®Mhward force
as applied to the first wear bushing after the first wear bushing lands on the first wellbore
component, the first pin position causing the first wear bushing to remain secured to the second

wear bushing and the second pin position causing the first wear bushing to release from the

second wear bushing.

7. The assembly of claim 1, further comprising a releasable connection between the first
wear bushing and the second wear bushing that releases the second wear bushing from the first
wear bushing in response to a downward force applied to the second wear bushing after the first
wear bushing lands on the first wellbore component and wherein the first wear bushing is located

above the second wear bushing while in the run-in position.

8. A wellbore surface protection apparatus comprising:

a first wellbore component having a first landing shoulder and a second wellbore component
having a second landing shoulder located below the landing shoulder of the first wellbore
component, the first landing shoulder having a greater inner diameter than the second landing
shoulder;

a running tool having an upward facing support shoulder;

a first wear bushing supported on the support shoulder of the running tool, the first wear bushing
having a maximum outer diameter smaller than a smallest inner diameter of the first wellbore
component and greater than the inner diameter of the second landing shoulder;

a second wear bushing supported on the first wear bushing, the second wear bushing having a
greater maximum outer diameter than the inner diameter of the first landing shoulder; and

a latch mechanism that releasably latches the first and second wear bushings to each other while
on the running tool and releases the second wear bushing from the first wear bushing when

the second wear bushing lands on the first landing shoulder.
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(d) continuing to lower the drill string with the second wear bushing still
attached, and detaching the second wear bushing at a second surface to be
protected. 16. The nethod of claim 15, further conprising, after detaching
the first and second wear bushing, continuing to |lower the drill string and
rotating the drill string to performdrilling. 17. The nmethod of claim 15,
wherein the first surface has a larger inner dianeter than the second
surface, the first wear bushing has a |arger outer dianmeter than the second
wear bushi ngThaagserhly oimlaim i vabaseiatholpichiecdhppion &)\ gommises s such that t he
first wear bushing |lands on the first surface while the second wear bushing
passes amintlghk hinang a figst positibaeed a $&onH@ostEvhovhaéindhafinst p&sitighpregents skiep

E)ta %1 e]; u%?ﬁérg&q?@%ﬁegg Isgg(lg{mﬂ \gﬁqtrq)%sﬁilné g;tld %%%rgtev%ga@gxg%g}qing;us hing to each
the second position permits axial movement between the second wear bushing and the first wear

bushing; and an actuator that moves the interlock from the first position to the second position.

10.  The apparatus of claim 9, further comprising a lock mechanism operably connected to the
actuator, wherein the lock mechanism prevents the actuator from moving and wherein the lock
mechanism is disengaged by contact with a surface in the wellbore having a predetermined

diameter.

11. The apparatus of claim 8, wherein the latch mechanism comprises:

a first groove on the second wear bushing and a second groove on the first wear bushing,

a resilient lock ring with a first position and a second position, wherein the first position occupies
a portion of both the first groove and the second groove, the second position does not occupy
the first groove, and an actuator that pushes the resilient lock ring from the first position to the

second position upon contact with the first landing shoulder.

12. The apparatus of claim 8 further comprising an alignment surface on the running tool;
and wherein the alignment surface maintains axial alignment of the first wear bushing on the

running tool.

13. The apparatus of claim 8, further comprising

a sealing surface inside the wellbore; and

a pliable ring around the outer diameter of the wear bushing, wherein the outer diameter of the
pliable ring greater than the inner diameter of the sealing surface, and wherein the pliable ring

is in contact with the sealing surface when the first wear bushing is seated on the landing sub.
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19. The method of claim 18, wherein step (e) conprises releasing die

| ocki ng mechanismin response to downward force after the first wear
bushi ng | ands on the upper surface. 20. The nethod of claim 15, wherein
step (a) conprises: stacking the first and second wear bushings on an
upward facing shoul der of the running tool. 21. A wellbore system
conprising: an upper and a | ower well bore conponent, each having a bore

t heret hrough, the | ower well bore conponent being |ocated at a | ower depth
wi thin a%wel TherRPA#EROf Haing Brigttheioppsiswecoie faing deuldsach wel | bor e

conponep Un @ \iea o btas}{l]lgé; %hgjgoarﬁa%ﬂ der sse(x’ixm3 dg&”%sﬂg}g ! fhger WQ«Ir ﬁﬂﬁié]#gﬁrfglgn a

wel | bor e conponen arger 1 nner dianmete an an | nner
t he | andi pgaghoulkteum olitdr deniawwehanel inbar dameepontdathirdlandinpishgultaohnd upper
and | ower wear bushings to protect each of the bore |anding shoul ders,

wh nt : ! . .
soquent 7ottty FRbaRHA AR ALSROIE A E AU NAO haRhe |0 1R AER IAEE busting
t he upper waild ohalaerunnild foot end miquesketht shitd weaobwhingefah thé s¢doad batae bushing

surfaces of the plurality of we|lbore conpopents, and wherein the upper
wear bushﬁﬁ@lRﬁég%gﬁﬁé%@ﬁpnﬁd? qm‘?ﬁﬁ¥§ggﬁﬁ&sm%@ﬁFomer wear bushing so
that the | ower wear bushing passes through the upper well bore conponent as
t he upper wear bushing | ands on the upper wellbore conponent. 22. A

wel | bor &5.pr otaatthod fappaeaingss swetwpirsilersgwellbore comprising:

(a) attaching a first and a second wear bushing to a running tool;

(b) lowering the running tool on a drill string along with the first and second wear bushings into

a wellbore;

(c) detaching the first wear bushing from the running tool at a first surface to be protected as the

drill string is lowered; and

(d) continuing to lower the drill string with the second wear bushing still attached, and detaching

the second wear bushing at a second surface to be protected.

16.  The method of claim 15, further comprising, after detaching the first and second wear

bushing, continuing to lower the drill string and rotating the drill string to perform drilling.

17. The method of claim 15, wherein

the first surface has a larger inner diameter than the second surface,

the first wear bushing has a larger outer diameter than the second wear bushing, and

the inner diameter of the first surface is such that the first wear bushing lands on the first surface

while the second wear bushing passes through the first surface.

18. The method of claim 15, wherein step (a) further comprises locking the first and second

wear bushing to each other with a locking mechanism.
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a first wear bushing, the first wear bushing conprising a ring adapted to
be di sposed within a bore of a well bore conponent to protect the bore of
t he wel | bore conponent from danage; a second wear bushing in a nesting
arrangenment with the first wear bushing, and a rel easabl e connection

bet ween  the first wear bushjng and the second, wear bushing t hat rel eases

the secbhd welt MSHSHIHG!H Mok PHETTR PP (RecamISiehiaigising (e dydirgemeehagism in
downar S Rie g ARAMEA (b8 LG REFARGAPALHBHSBAAD AL Bhpdfifithid st wear

bushi ng nds on a ore conponent
20. The method of claim 15, wherein step (a) comprises: stacking the first and second wear

bushings on an upward facing shoulder of the running tool.

21. A wellbore system, comprising:

an upper and a lower wellbore component, each having a bore therethrough, the lower wellbore
component being located at a lower depth within a wellbore than the first wellbore
component, and each wellbore component having a landing shoulder, the landing shoulder of
the upper wellbore component having a larger inner diameter than an inner diameter of the
landing shoulder of the lower wellbore component;

a running tool;

upper and lower wear bushings to protect each of the bore landing shoulders, wherein the wear
bushings disposed on a running tool to be deployed sequentially from the running tool as the
running tool is lowered through the upper and lower wellbore components to protect each of
the bore surfaces of the plurality of wellbore components, and

wherein the upper wear bushing has a greater outer diameter than the lower wear bushing so that
the lower wear bushing passes through the upper wellbore component as the upper wear

bushing lands on the upper wellbore component.

22. A wellbore protection apparatus, comprising:

a first wear bushing, the first wear bushing comprising a ring adapted to be disposed within a
bore of a wellbore component to protect the bore of the wellbore component from damage;

a second wear bushing in a nesting arrangement with the first wear bushing, and

a releasable connection between the first wear bushing and the second wear bushing that releases
the second wear bushing from the first wear bushing in response to a downward force applied

to the second wear bushing after the first wear bushing lands on a wellbore component.
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