LEAD IMPRESSION WEAR BUSHING BACKGROUND OF THE INVENTION 1. Field of the Invention
[0001] This invention relates in general to wear bushings and, in particular, to a wear bushing that
measures the elevation of lock ring grooves on an inner diameter of a wellhead housing prior to
running a lockdown hanger or locking ring bridging hanger. 2. Brief Description of Related Art [0002]
Following setting of a casing hanger, a wear bushing is often landed axially above the casing hanger.
This is done prior to further drilling operations that may be conducted axially downhole from the casing
hanger. The wear bushing protects the casing hanger and wellhead housing from damage and wear
that might be caused by the drill bit and drill string during these operations downhole from the casing
hanger. Generally, the casing hanger is set, then a casing hanger running tool that was used to land
and set the casing hanger is pulled from the wellbore. A wear bushing running and retrieval tool is

coupled to the drill string in placg piathg KastHEdRROSENEARNG IR | NRe wear bushing running and
retrieval tool runs, lands, and sets the wear bushing. After landing the wear bushing, the wear bushing

running and retrieval tool may pressure test the wear bushing to ensure that the wear bushing has

properly landed on the casing ha Eolloyi ressure test, the wear bushing
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running and retrieval tool is decouple the wear ing and pulled from the wellbore. Various
drilling tools may then be attached to the drill string in place of the wear bushing running and retrieval
topl_. Thelqlrillij%I mﬁeaﬁ‘?v RRun dpwnhole past. the wear _bushing and the casing hanger tg conduct
drilling operations. Preferably, the drill tool and drill string will pass through a bore of the casing hanger
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to running a lockdown hanger or locking ring briagjihanger.

2. Brief Description of Related Art

[0002] Following setting of a casing hanger, a wear buglsnoften landed axially above the
casing hanger. This is done prior to further uhglloperations that may be conducted axially
downhole from the casing hanger. The wear bushiotects the casing hanger and wellhead
housing from damage and wear that might be caugékebdrill bit and drill string during these
operations downhole from the casing hanger. Gépgthe casing hanger is set, then a casing
hanger running tool that was used to land andhgetasing hanger is pulled from the wellbore.
A wear bushing running and retrieval tool is codpte the drill string in place of the casing
hanger running tool. The wear bushing running l@tdeval tool runs, lands, and sets the wear
bushing. After landing the wear bushing, the wkashing running and retrieval tool may
pressure test the wear bushing to ensure that¢he bushing has properly landed on the casing

hanger.

[0003] Following a successful pressure test, the wear ibgstunning and retrieval tool is
decoupled from the wear bushing and pulled fromvieBbore. Various drilling tools may then
be attached to the drill string in place of the maashing running and retrieval tool. The drilling
tools are then run downhole past the wear bushimthe casing hanger to conduct drilling
operations. Preferably, the drill tool and drtlirsg will pass through a bore of the casing hanger
without contacting or damaging the inner diametethe rim of the casing hanger. However, if

the drill tool is misaligned relative to the casingnger, the drill tool may contact and damage



the casing hanger as it passes through the casing hanger. If a wear bushing is landed axially above
the casing hanger, the drill tool will first contact the wear bushing, and, as the drill tool passes through
the wear bushing, it will come into alignment with the casing hanger. Thus, the wear bushing protects
the casing hanger. In addition, if the drill string rotates eccentrically during the drilling operation, the
drill string will contact and wear the wear bushing rather than the casing hanger, thus protecting the
casing hanger. After performance of the desired drilling operations, the drill string and the drill tool will
be pulled from the wellbore. The wear bushing running and retrieval tool then be coupled to the
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lead impression tool prior to running and setting of the lockdown hanger. The lead impression too

determ|rfé%‘Wfége%ﬁ%tﬁ'%ﬁh@@dmmgﬁfbgﬁe@%?'ﬁ%iﬂWﬂﬂrﬂfﬁ@gdﬂml@d% AhRe! hRever,

this Steptﬁeﬂfl%‘ ravRRsRA M &W%@W@@'ﬁ@&’h‘bﬂmﬂﬁﬁ%@wgl%ﬁr@dd't'onal tool trip with the
drilling rig. Typically, the Iockdown hanger Is run, landed, and set without checking the locking ring

grooveﬁf If th re| roble W|th the lockdown han er t& Loc down_han then be
remove é o"Pey Aich of theYOLRA ﬁﬁén g o%)hveens\gc%eck 0t G||rﬁgfle"’ls'5|orﬂoolc 1

adds an baloiiiesrial Mmmdleodaeidltmaatjmmgmmw oalizeaiSeh th o chdtsvaskangee dajtibeorapligibn of
awell. Theretpre, a,jqaf | g&‘ﬁé%?;\“&%’%g‘%ta%ﬁ]%}ﬂ? oGS r§ SIfRY ?é WH%‘% %wg

an additional rig trip would be useful in ensuring more €tficient rig ope atlon ewer ms In

completitgliability RelbwShe MARYVOFTEREEMESTRIONE [GU0B] Tieddeatts ahplietosidhts eaémg
generally,salygd oRgirgHReRiadng SHgchaica! %@K@BWW?B&@MF}CHW@* by RrefRITRsh
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containing a groove pro e, and a casmg hanger landed in the bore below the profile. A wear bushing
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retracted to the extended position into engagement with a wellhead member profile. The impression
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members in the wellhead, and a seal mounted to one of the tubular members to seal the first and
second tABSTANARCARGE SR QRIRR:E SHBRRLCRRf YBE¥Nd tubular members of the wear bushing
have bores sized for the passage of drilling tools. [0008] In accordance with yet another embodiment
of the present invention, a method for



performing operations through and in a subsea wellhead is disclosed. The method begins by
mounting an impression block in a wear bushing, and then running the wear bushing subsea and
landing the wear bushing within the wellhead such that the impression block is adjacent a selected
profile within the wellhead. The method then moves the impression block outward and deforms the
impression block against the profile in the wellhead. The method continues by lowering a drill string
through the wear bushing and wellhead and rotating the drill string to perform drilling activities. The
wear bushing is then retrieved along with the deforme%oim ression block. The method continues by
inspecting the impression block to a LM IS atdH W&;B%lﬁ?y [0009] An advantage of a
preferred embodiment is that the disclosed lead impression wear bushing allows an elevation of lock
ring grod@885lifHiase waihethe torodlents Reel geiks A ep yeltliey oivenitidnanal éecbninattadvanirgsaves
a trip dowp the uelipprechpsuees steRiale 'eRlnesMhaRkhemrRedde Mienthenl ol BRIER
DESCRIPTION OF THE DRAWINGS [0010] So that the manner in which the features, advantages
and objeepETSFIeNWentioHS B JyaNEPOMEROH FREHSINBB8Bme apparent, are attained, and can be
understood in more detail, more particular description of the invention briefly summarized above may

be had byoedrenaederiaaembidklisrestaibeinehwbicharse dbesdrition in Hubeppensike siiaavisgathat
form a part of this specification. It is tp be noted, however, that the drawings illustrate only a preferred
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two prim%%ig%%lﬁl]rlgh%gg ?ﬁs‘tl% %&?S‘defﬁ%péﬁ?é!%‘t}‘}’ﬁ@'}&ﬁﬁ' @H%ner part of the casing hanger from
drilling tools that pass through the wear bushidg impression block formed of a deformable
material is carried by the wear bushing. An adué& housed within the wear bushing and is
moveable in response to landing of the wear bustarfgrce the block into the profile to cause
the block to form an impression of the profile ubsequent inspection when the wear bushing

is retrieved.

[0007] In accordance with another embodiment of the ptesemntion, a wear bushing for
disposition within a wellhead is disclosed. Theawbushing includes a first tubular member
having an axis, and at least one impression asgembised within the first tubular member and
radially moveable between a retracted and an egtermbsition relative to the first tubular
member. The wear bushing also includes a secdndaiumember coaxial with the first tubular
member. The second tubular member is axially moleeetween run-in and set positions
relative to the first tubular member. Axial movarmef the second tubular member to the set
position will cause the impression assembly to nioem the retracted to the extended position
into engagement with a wellhead member profile. e Timpression assembly includes a
permanently deformable block for creating an imipoihthe profile. The wear bushing includes
a latch mounted to one of the tubular memberstth Ithe first and second tubular members in
the wellhead, and a seal mounted to one of theldulmembers to seal the first and second
tubular member to the wellhead. The first and sddabular members of the wear bushing have

bores sized for the passage of drilling tools.

[0008] In accordance with yet another embodiment of thesgmt invention, a method for

performing operations through and in a subsea watlhs disclosed. The method begins by
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[0012] Figure 2A is a sectional view of the lead impression wear bushing of Figure 1 including sub
assemblies taken along line 2-2. [0013] Figure 2B is a sectional view of a portion of the lead
impression wearing bushing of Figure 2A. [0014] Figure 3 is a sectional view of the lead impression
wear bushing of Figure 1 taken along line 3-3. [0015] Figure 4A is a sectional view of a portion of the
lead impression wear bushing of Figure 1 taken along line 4A-4A. [0016] Figure 4B is a sectional view
of the portion of the lead impression wear bushing of Figure 4A following an operational step of the

lead impression wear.bushing. [0017] Figure 4C is a sectipnal view of a portion of the lead impressjon
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along line2-2"during a running operation.
deforms the impression block against the profileha wellhead. The method continues by
lowering a drill string through the wear bushingdamellhead and rotating the drill string to
perform drilling activities. The wear bushing ikeh retrieved along with the deformed
impression block. The method continues by inspgcthe impression block to ascertain a

location of the profile.

[0009] An advantage of a preferred embodiment is thatdiselosed lead impression wear
bushing allows an elevation of lock ring grooveshimi a wellhead to be checked while other
drilling operations are conducted. This savesmdown the wellbore because a separate tool

need not be used to check the elevation.



[0020] Figure 6 is a sectional view of the lead impression wear bushing of Figure 1 taken along line 2-2
after setting of the lead impression wear bushing. [0021] Figure 7 is a sectional view of the lead
impression wear bushing of Figure 1 landed in place in a subsea wellhead. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT [0022] The present invention will now be
described more fully hereinafter with reference to the accompanying drawings which illustrate
embodiments of the invention. This invention may, however, be embodied in many different forms and
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considered to be within the skills of persons skilled in the relevant art. [0024] Referring to Figure 1, a
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actuationnyeatidnahigcdmileastiasseqiiyywveerichusingdshtvay be a tubular member having a

central bore 17 as shown in Figure 2A A counterbore 19 is located at an upper end of central bore 17
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assemblPusbiibushing 13 at the transition from counterbore 19 to central bore 17. Counterbore 19
includes a first tapered surface 23 extending at a first angle from shoulder 21 to a second tapered
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upper rim 27 of lea asse %8/ wear bushlng?fl?,. In the illustrated embodiment, first tapered surface 23

has a gré4RASREIRYIRHE UREfsuftace 25.

[0013] Figure 2B is a sectional view of a portion of tlead impression wearing bushing of
Figure 2A.

[0014] Figure 3 is a sectional view of the lead impressi@ar bushing of Figure 1 taken along
line 3—3.

[0015] Figure 4A is a sectional view of a portion of tlkad impression wear bushing of Figure
1 taken along line 4A—4A.

[0016] Figure 4B is a sectional view of the portion of tead impression wear bushing of Figure

4A following an operational step of the lead imgies wear bushing.

[0017] Figure 4C is a sectional view of a portion of tead impression wear bushing of Figure 1
taken along line 3—3.

[0018] Figure 4D is a sectional view of the portion of tlead impression wear bushing of

Figure 4C following an operational step of the I@agression wear bushing.

[0019] Figure 5 is a sectional view of the lead impressi@ar bushing of Figure 1 taken along
line 2—2 during a running operation.



[0025] Lead assembly wear bushing 13 includes windows 29 extending radially outward from tapered
surface 23 to an exterior diameter surface of lead assembly wear bushing 13. In the illustrated
embodiment, there are four windows 29. A person skilled in the art will understand that more or fewer
windows 29 may be included in alternative embodiments. Each window 29 includes a counterbore 31
extending radially inward from the exterior diameter surface of lead assembly wear bushing 13 to a
radially outward facing shoulder 33. As shown in Figure 1, lead assembly wear bushing 13 also
includes actuation wear bushing.slots 35 formed in first tapered surface. 23. Wear bushing slots 35
extend a0 AR ARG GILPBARGRY OR8PS B AR AL RS AL Bl & do e R B
surface Zbead-siftepsseihgface RadActpaitsiowedadhisiyng slots 35 have an inner diameter
surface that is substantially vertical and parallel to axis 12. A guidance recess 37 is formed within each
actuation sy piishing Slot 35 anslaxtRRds Jrak e SURsIReLalbaY STSAIHANS! EliAme e SHEas 50"
actuation wear bushing slot 35 radially outward terminating at a vertical surface parallel to axis 12.
Each guilagBdnécadrsea MedlReadpper and lower shoulder 36, 38 as shown in Figure 3. [0026]
Referring to Figure 2A, an actuator, such as lead impression assembly 39, is mounted within each
window 29. Each lead impression assembly 39 includes a coupling ring 41, a biasing spring 43, a lead
impression piston 45, and an impression block or cartridge such as lead impression block 47. The
impression block, such as lead impression block 47, is permanently deformable so that an imprint of a
profile may be created in the impression block when pressed into the profile. Coupling ring 41 is
mounted to shoulder 33 within counterbore 31 by any suitable means such as with the illustrated bolts.
An inner diameter of coupling ring 41 is smaller than the diameter of window 29 such that coupling ring
41 will form a radially inward facing shoulder 49. [0027] Referring to Figure 2B, lead impression piston
45 may be a cylindrical object as shown having a radially inward piston head 51 and a radially outward
end 53. Piston head 51 may be a conical surface having an exterior diameter 55 substantially
equivalent to the diameter of window 29. The conical surface of end 51 forms an angle extending from
apex 57 at a center of piston head 51 to exterior diameter 55 of piston head 51. The angle is
substantially equivalent to the angle of first tapered surface 23 of Figure 2A. As shown in Figure 2B,
piston head 51 includes a sealing ring 56 on an exterior diameter surface of piston head 51. Sealing
ring 56 is adapted to form a pressure seal when piston head 51 moves into window 29 as shown in
Figure 6. In this manner, lead impression wear bushing 11 may be pressure tested prior to running of a
drill tool and drill string to ensure proper setting of lead impression wear bushing 11. Referring



to Figure 2B, piston head 51 defines a radially outward facing shoulder 59 opposite shoulder 49 of
coupling ring 41. Lead impression piston 45 has an inner shank 61 extending from outward facing
shoulder 59 to a lead block shoulder 63. Inner shank 61 has an exterior diameter less than the
diameter of window 29, such that the exterior diameter surface of inner shank 61 defines an annular
cavity between outward facing shoulder 59, coupling ring shoulder 49, and the inner diameter surface
of window 29. Biasing spring 43 mounts within this cavity and has a first end abutting shoulder 49 of
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spring 43 has a central opening allowing for the passa%@of inner shank 61 of piston 45. [0029] Inner
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impression block 47 mounts to lead impression block shank 65 in any suitable manner, such as with a
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configurefiseabiidiched sl dianreiRnss iffgRcPh o ttinmegd 1. In this manner, lead impression
block 47 will limit the radially inward movement of piston 45 through abutment of shoulder 67 with

COuplng a0 e EEREIRA PR dORROL e e AR g At AEfaAn R ghing

15 has a er end wit xterior |ameter ally equwa ent to terior diameter of the
upper enmdﬁrémdmwlpm@smtwgrl@m |blovestadibfoecrRMioHseaihogshshilad is Hipréd to

insert intgy Gy es ROt SrRIIAShASSE BN EAE DUSHiMGhHR: SRR RvGE GRS OhachBliamRa ushing

15 is tapered at two angles so that the exterlor diameter surface of the lower end of actuation wear
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bushing 15 includes ribs 69 (Figure 1) formed on the exterior diameter surface of the lower end of
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slot 35 (Ppetgisnd)skilleadassermielyaweart bushing 13 when actuation wear bushing 15 is fully inserted
into lead assembly wear bushing 13 as shown in Figure 3. [0031] Referring to Figure 3, a guidance pin
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bushing 13. In the illustrated embodiment, guidance pins 71 support the weight of lead assembly wear
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bushing s p;thmaderssehibperesbsindpoasting 13 from an interior diameter of actuation wear bushing
15. A person skilled in the art will understand that shear elements 73 may be threaded into lead
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actuation wear bushing 15. Shear elements 73 may include a seal allowing shear elements 73 to seal

to eltherW@%ﬁ%@s@ﬂﬁﬁﬁﬁm@ﬁ%tﬂh%qr@B%ﬂﬁ%ﬁwmwwm Wea/eRt$3EG 8- of AiLiBErom

an interiqn@hiead ismERinEeRERI SN LL Frio s 2opep dpaskinerassien aveailbusbingtaddand
ViCe versa.

7



[0033] After landing lead impression wear bushing 11, described in more detail below, set down weight
will be applied to actuation wear bushing 15, shearing shear elements 73 as shown in Figure 4B.
Referring to Figure 4C, guidance pins 71 will be in the position shown during running and retrieval of
lead impression wear bushing 11. Again, after landing of lead impression wear bushing 11 and
shearing of shear elements 73 (not shown in Figure 4C), actuation wear bushing 15 will move axially
downward relative to lead assembly wear bushing 13 landing a lower rim of actuation wear bushing 15

on shoulder 21 of lead assembly wear bushing 13 as shown in Figure 4D, [0034] Referring to Figure 5,
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d . . . _ il : -
Shown R S B ey Sed A AR IS e LR PR SR o s
surface 2aenitansitiafokeineen wielkdinst Rpried suifeer @3isbiapesedisy hiesinpspAatyaBoAgpRiton
45 moves, [adias v thalie SOURRY (RaMITRTSSHARISH &AM QURiRHE QREPUNGIQLS yuadow

31 such that impression assembl%/) 39 is in an extended position, as shown in Fiégéire 6. [0035] During

retrieval bR 1cADIHRESiHE RSP hifs iR WiRIDRASAFIBIMRRE s BipeIRiatid manshaste s from

bushing fa GabSRGRAIYAUSH VAR RESTHRINMEREO SHPUREHNAHAXIABAI FESRRIESIACHIATaR MIgar
bushing 15 will initially move upward relative to lead impression wear bushing 13 until pins 71 land on

downwaRHAEI EHEINGENE 63 a HEEHE A AUTIRSSMRR thit? tafetel GHIFROCDAREIRO dlitHR"

contact wipéirstri@nsied shislaaer2ss Asthy dHaperadsgliace 24 moves out of contact with first
tapered surface 23, biasing springs 43, compressed by pistons 45, such that springs 43 exert a radially

inward f ' PS4 f Usg pﬁog& 4% d|i i ﬁl% lead | 6 ion
blocks 4(17 wlﬂnn%%% ré_ a y\lilfl Lg% to the retré_Jcte(%D’ r;%gﬁé%wit nr%%gﬁter Er%ﬁ v&%%%v 1 iwgwr(? In
Figure 5Wo0B6ERTenindonowdo Frgele [Faddmpressiosiorshe@PbinchingsL Riseonng disgodéd avithin
a casing fageg’ iy Iacs Y&%‘W@?ﬁ%ﬁgﬁd@l@%@,%dwﬁﬁ@é%%%@? NeAdsRIRG L 43 reutpled
to a wear bushing running and retrieval tool 81 and run to the position shown in Figure
impression block 47. The impression block, suchead impression block 47, is permanently
deformable so that an imprint of a profile may beated in the impression block when pressed
into the profile. Coupling ring 41 is mounted tooslder 33 within counterbore 31 by any
suitable means such as with the illustrated bolks inner diameter of coupling ring 41 is
smaller than the diameter of window 29 such thaptiog ring 41 will form a radially inward

facing shoulder 49.

[0027] Referring to Figure 2B, lead impression piston 4&yrbe a cylindrical object as shown
having a radially inward piston head 51 and a ithdautward end 53. Piston head 51 may be a
conical surface having an exterior diameter 55 tauibglly equivalent to the diameter of
window 29. The conical surface of end 51 formsagle extending from apex 57 at a center of
piston head 51 to exterior diameter 55 of pistomdh®l. The angle is substantially equivalent to
the angle of first tapered surface 23 of Figure 2As shown in Figure 2B, piston head 51
includes a sealing ring 56 on an exterior diamsteface of piston head 51. Sealing ring 56 is
adapted to form a pressure seal when piston headoygs into window 29 as shown in Figure
6. In this manner, lead impression wear bushinghay be pressure tested prior to running of a

drill tool and drill string to ensure proper segfiof lead impression wear bushing 11. Referring
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7. This is done while still on the rig deck by first stabbing a lower end of wear bushing running and
retrieval tool 81 into the lead impression wear bushing 11 until a stop ring of wear bushing running and
retrieval tool 81 bottoms out on an inner diameter shoulder of lead impression wear bushing 11. Wear
bushing running and retrieval tool 81 is then lifted up to engage slips of wear bushing running and
retrieval tool 81 with the inner diameter surface of lead impression wear bushing 11. [0037] The
combined assembly is then run into the wellbore to land at the position shown in Figure 7. The tool set
down weight is then applied by wear bushing running and retrieval tool 81 to move lead impression
plocks 4G WAoo - AR GV RS PR e TS HARE PRSI ROHRE g 6.
A persoroskideglinghmgrd williezteistareddiat fistompressdnidockmriuch axteadngfressmnidodks
47 showp nersity may. Pedarmed of ainceuible matsiial prayided e matcrialls deformale by e
associated profile’in the Wellhead. Reterring to Figure 7, as lead impression blocks 47 engage
lock-ringtiyeodieeseTe; tdaslinupne2Siosuisio that4iendk ok ter stotéde afnmmer shagk 61 ttefimesilanof
lock-ring s.Z9 i - i - then pr rede i sion
wenr b e e o
lead impeiaioieaidfanesaingindowasPth EiaséngosriingekBamts it ickr h ogkilyganmhing afittarigval
tool 81. WearRyNBEIAUPIIGLAREGHHE R d0R1 8Lra Lelkieer b RfRENSHbIR kP iobysping Funbing

and retrieval tool 81 one quaruter turn clockwise and pulling straight up to disengage the slips from the
inner diaPdetF8iRRCEOY¢aRNH RISK R ERIBlS RivaRiqaraREeAsRIASIN G SRERYtANing may be
set, and pressure tested while also determining the elevation of lock ring grooves 79 in wellhead 77
relative tpo28ingshstingen 75 Figusingi®, thips[Ag 33X rikged 3ubsaqtimpiodrilvigeapesatires Jodo udhsiegd
impression wear pushing 11, lead impression wear bushing, 11 will be r ed from wellh 77, and
ok o o Ty B HelE e G R Bl ReR S B s RS R e g
grooves [F@siRatrhvalocourgbiefi?st anttFigue 2BouBasspauTn 4y ranyl betriksabtool @l araleadther

impressiQn: i . ile a weight is: mainiai € ' 10N retrieval
001 1. e e B B e R
an inner igitiaviesk posfiee of Fadrarfeuibhigusardisiigyspring/ Hikchasiaesniiigl weckingaticvigae
on Wearth@g&%@%g%é@gm&@bﬂjﬁq&ry@g\_/ard pull is applied to wear bushing running and
retrieval tool to pull lead impression wear bushing 11 from its location within the wellhead. A person
skilled in_the art will understand that the running and retrieval process as described herein with respect
to wear BHCR T YERrHG T ARBSBD 1 716 ex ARG R gtk bl RIS 85T S5k
release, beadréitjsresdenadbiopkesisionk \Geardsushiegtdiionaiahethusésl lapd ihaonienmpietedidméner of

disclosed embodiments, Alternative wear bushi nnin d retrieval tools, may be hydraulicall
oot ot veuth c B Wl R R R e e e e
compareslitatiatniasceibeul tie@snyido3 djusbisbamd insliighe &5 Eeahim plessicmpreasionshiock 417
may incl i-rotati ' I rr ) i I

At oo 30 el GnREr hoSRRP e Kol1alEiR SlERiASF HRmMP AL RIEIRS (dupiing
sufficientis@efbthtb thisveanrstatieadinrie saiprebokiwlie impugit ngdialhe lavar doreagaiamirjer 75

during susgaueniiligy é?&ﬁ{rrﬂﬁﬂ%ﬂoﬁ{&?ﬂﬁ?rda?%ﬂﬁﬁfﬁé@?iﬁé‘ﬂ%ﬁ@ﬂ Pf R PRIRSFILNER

bushing 11. In addition,”wear bushing 11 includes a sea and an optional latch 87. In the illustrated
embodiment, seal 85 comprises a ring in sealing engagement with an exterior surface of the lower end
of lead ALKHHORAIRAPBUSHHES 240 ACHA JHETh PP G h ABr WRREICETS! e aHEIoTs, A
similar se@etarayubstintatiedquiveraae thd @xiwdantbtshofghbugesl 89dnodyesebhsepyenead of

lead actyation weay bushing 15 to wellhead 77. [0040] YWhere used, latch 87 may be a lockdown "D"
ing a5 ST i BT EE R I LRGP RN BHAVIES e NS RnEr ey
ir_npressitaneasenmrkMngaﬁ_ fa)ludrh_agelan d’lhteﬂmii\aa_rnem wligiaty mgebummmmamedmmmer
rim of cag e%aé‘&?ﬁzZPth’é %B%EWSH%?&H:‘S%P%P&’J@%M@ ‘?97 ‘P&%ﬂ%\%’ﬁ%&%ﬁ@ﬂ%ﬂiﬁ&g%wfﬁe
latch 87 past the upper inner diameter rim of casing hanger é‘ oqan IN a inner diameter-groove of
casing hhagera7thildgapeseousiusiaosead MRty frsiibausiateds sinthai@aiil terkad suteasd2hd

latch to %H%H&@%éﬂ%@&pﬂ?g&l'%foéféé?%rkﬂ (RO e sWEERAb RSNG4 1 Ay ResalieyasloxiRy!ing

latch 87 past the upward facing shoulder, usually requiring an upward pull greater than the weight
applied t&sdMT41ERBTIOAIRP HiigeembotAme s AR A stBRIIRBeRESBane tRé Jotevaitiead of
embodiments, lead impression wear bushing 11 will be held in place by the force of impression blocks
47 on grooves 79 within wellhead 75. [0041] Accordingly, the disclosed embodiments provide
numerous advantages. For example, the disclosed Lmbodiments provide an apparatus that allows for
setting a wear bushing while testing the elevation of lock ring grooves in a subsea wellhead. By
determining or testing for this elevation while performing other drilling activities, the disclosed
apparatus reduces the number of tooling trips needed to properly complete the well. This will save rig
time while allowing rig operators to include this step as a standard operational procedure. [0042] It is

understood that the present invention may take many forms and embodiments. Accordingly, several
variatione mav he made in the foreanina withotit denartina from the <enirit or ccone of the inventinn



What is claimed is: 1. A subsea wellhead assembly, comprising: a subsea wellhead (77) having a
bore containing a grooved profile (79); a casing hanger (75) landed in the bore below the profile (79);
a wear bushing (11) that retrievably lands in the bore, shielding the profile (79) and an inner part of the
casing hanger (75) from drilling tools that pass through the wear bushing (11); an impression block
(47) of a deformable material carried by the wear bushing (11); and an actuator (39) moveable in
response to landing of the wear bushing (11) that forces the impression block (47) into the profile (79)

to cause the impression block (47) to form impression of the profile (79) for. subseguent inspection
g S e Rt MR e i et S i A
wear busbipe(lile fsidheb qeigprisdsy: of lead assembly vieeshing 13 when actuation wear bushing 15

is fully inserted into lead assembly wear bushiBag4 shown in Figure 3.

[0031] Referring to Figure 3, a guidance pin 71 is ingkitéo a bore in each rib 69. In the
illustrated embodiment the bores in each rib 69 threaded and each guidance pin 71 is
threaded through a corresponding bore so thatiallsadutward end of each guidance pin 71
inserts into a respective recess 37. Guidance finwill allow actuation wear bushing 15 to
move axially relative to lead assembly wear busHi8dyy traveling axially through recess 37.
Axial movement of actuation wear bushing 15 relativ lead assembly wear bushing 13 will be
limited by abutment of guidance pin 71 with uppeowdder 36 and abutment of a lower rim of
actuation wear bushing 15 with upward facing sheuRl of lead assembly wear bushing 13. In
the illustrated embodiment, guidance pins 71 supgher weight of lead assembly wear bushing

13 during running and retrieval operations.

[0032] As shown in Figure 2A, shear elements 73 pass gifrduores in actuation wear bushing
15 adjacent to guidance pins 71. Shear elemenitissé® into corresponding bores (not shown)
in lead assembly wear bushing 13 and prevent am@lement of actuation wear bushing 15
relative to lead assembly wear bushing 13 prisshearing of shear elements 73. As shown in
Figure 4A, shear elements 73 hold actuation weahibg 15 at an elevated position relative to
lead assembly wear bushing 13 during running odl leapression wear bushing 11. In the
illustrated embodiment, shear elements 73 are deckato actuation wear bushing 15 and lead
assembly wearing bushing 13 from an interior di@mef actuation wear bushing 15. A person
skilled in the art will understand that shear eleta&3 may be threaded into lead assembly wear
bushing 13 from an exterior diameter of lead as$gmbar bushing 13 and then into actuation
wear bushing 15. Shear elements 73 may includsabatiowing shear elements 73 to seal to
either lead assembly wear bushing 13 or actuatiearwushing 15 to prevent passage of fluid
from an interior of lead impression wear bushingtélan exterior of lead impression wear

bushing 11 and vice versa.

[0033] After landing lead impression wear bushing 11, dbsd in more detail below, set down

weight will be applied to actuation wear bushing $bearing shear elements 73 as shown in
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a first tubular member (13) having an axis (12); a second tubular member (15) coaxial with the first
tubular member (13) and axially moveable between run-in and set positions relative to the first tubular
member (13); and wherein movement of the second tubular member (15) to the set position causes
the actuator (39) to force the impression block (47) into the profile (79) to cause the block (47) to form
an impression of the profile (79) for subsequent inspection when the wear bushing (11) is retrieved. 3.
The subsea wellhead assembly of Claim 2, wherein the actuator (39) is housed within a window (29)

axially a4 o RRIEP bR (37 in S A BGr il T ARG S 90 e

first tubutanniegnbed(k8)righah ofioldad tonihe ssibpogitan taghidvde thageityatdte{@Pratidgoodeldae

ImpressIoRRR WIKe BIRRRYMZL "2y AnbaRNE3F RERGHE Y9 R oW e Bure 4ac),
actuation wear bushing 15 will move axially downwaelative to lead assembly wear bushing
13 landing a lower rim of actuation wear bushingdib shoulder 21 of lead assembly wear

bushing 13 as shown in Figure 4D.

[0034] Referring to Figure 5, lead impression wear busHihgs shown in the running or run-in
position. Shear elements 73 and guidance ping€ inahe positions shown in Figures 4A and
4C, respectively. Actuation wear bushing 15 wdhtact, but not yet cause radial movement of
piston 45. Referring to Figure 5, after landingabnasing hanger as described below, set down
weight will be applied to actuation wear bushing t&using shear elements 73 to shear and
actuation wear bushing 15 to move axially downwartesponse. As actuation wear bushing 15
moves axially downward into a set position as shawhkigure 6, third tapered surface 24 will
move piston 45 radially outward as third taperedese 24 moves into contact with first tapered
surface 23, compressing biasing spring 43. Apigb moves radially outward, the coupled
lead impression block 47 will move out of countesbavindow 31 such that impression

assembly 39 is in an extended position, as shovigure 6.

[0035] During retrieval of lead impression wear bushing dl upward axial force is applied to
actuation wear bushing 15, causing actuation wesshibhg 15 to move upward axially in
response. Actuation wear bushing 15 will initiaityve upward relative to lead impression wear
bushing 13 until pins 71 land on downward facingustier 36 of recess 37. This will cause
third tapered surface 24 to move out of contachwiitst tapered surface 23. As third tapered
surface 24 moves out of contact with first tapesedace 23, biasing springs 43, compressed by
pistons 45, such that springs 43 exert a radiallyard force on pistons 45, will cause pistons 45
to move radially inward. As a result, lead impresslocks 47 will move radially inward to the

retracted position within counterbore window 31whaon Figure 5.

[0036] Referring now to Figure 7, lead impression wearhing 11 is shown disposed within a
casing hanger 75 in place within a subsea welll¥¥ad Lead impression wear bushing 11 is

coupled to a wear bushing running and retrieval 8oand run to the position shown in Figure

11



the first tubular member (13) defines a plurality of vertical slots (35) on an inner diameter surface (23)
of the bore (17); a plurality of ribs (69) are formed on an exterior surface (24) of a lower end of the
second tubular member (15); each rib (69) substantially fills a corresponding one of the slots (35)
when the lower end of the second tubular member (15) is inserted into the central bore (17) of the first
tubular member (13); wherein a plurality of shear elements (73) hold the second tubular member
(15) in the run-in position relative to the first tubular member (13) during a running operation a guide

slot (37) isf med in each s|o of the all of vert cal slots (35) in the first tu r.member (13);
a pluralt of GHTCE HRRE (A0 Gy GOt 1 et LRI A GHR 951 Wech ERNgHA pr 1y
having aarektetiig\eihdoad 8atéctdattiic Mﬁdnmmewepoﬂﬁmglgglﬂie alﬁil(ﬁ@tmﬁ nlnegflmt\mbulauséhm!)ber

(23); and Wher%l%th rgéﬂgetgoq%&?%z)ﬁre furthﬁer ada ap rmﬁj a{[os S(%rt [5['(% ofs‘}SFII% r{'lrwsear

tubular MEMBeE? uring running an PotReval OF S Wearls |ng Séa we
assemblpug@igitil2, Weerdinshing running and retrieval 8dois then lifted up to engage slips of wear

bushing running and retrieval tool 81 with the indéameter surface of lead impression wear
bushing 11.

[0037] The combined assembly is then run into the welldoréand at the position shown in
Figure 7. The tool set down weight is then appbgdvear bushing running and retrieval tool 81
to move lead impression blocks 47 into engagemettt lwck-ring grooves 79, as described
above with respect to Figures 4-6. A person gkillethe art will understand that the impression
blocks, such as lead impression blocks 47 showgimemay be formed of any suitable material,
provided the material is deformable by the assedigirofile in the wellhead. Referring to
Figure 7, as lead impression blocks 47 engage tiockgrooves 79, lead impression blocks 47
will deform to provide a mirror image of the prefibf lock-ring grooves 79 above casing hanger
75. Running tool 81 may then pressure test legulassion wear bushing 11 prior to removal of
running tool 81 and further drilling operations. pfessure test of lead impression wear bushing
11 may then be conducted through wear bushing mgnand retrieval tool 81. Wear bushing
running and retrieval tool 81 is retrieved by rotgtthe wear bushing running and retrieval tool
81 one quaruter turn clockwise and pulling straightto disengage the slips from the inner
diameter surface of lead impression wear bushinglithis manner, a wear bushing may be set,
and pressure tested while also determining theagtev of lock ring grooves 79 in wellhead 77

relative to casing hanger 75 in a single trip.

[0038] After subsequent drilling operations through leatpriession wear bushing 11, lead
impression wear bushing 11 will be removed fromllnesld 77, and a lockdown hanger may be
run into place and landed at the appropriate al@vad engage lock-ring grooves 79. Retrieval
occurs by first landing wear bushing running anttieeal tool 81 on lead impression wear
bushing 11. Then, while a weight is maintainedv@ar bushing running and retrieval tool 81, a
left hand torque is applied to engage slips of ieehing running and retrieval tool 81 with an
inner diameter surface of lead impression wear ibgsthl. While maintaining the left and

torque on wear bushing running and retrieval tdglah upward pull is applied to wear bushing
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the first tubular member (13) defines a plurality of windows (29) extending from an inner diameter of
the first tubular member (13) to an outer diameter of the first tubular member (13); and the actuator
(39) comprises a plurality of lead impression assemblies (39), each corresponding to and positioned
within a separate window (29) of the plurality of windows (29). 6. The subsea wellhead assembly of
Claim 5, wherein the lead impression assembly (39) comprises: a piston (45) adapted to move
radially within each window (29) of the first tubular member (13), the piston (45) biased to the retracted

position; a spring (43) mounted to the pjston.(45) and exerts a sprin g}orce_rajiall .inwar(b.on he

piston (48§ SRRSO RIS SRl SaRIBRAL o T chigPeh e BERg A B OF

surface (@élleddbe FeqangaulskiiedemberddSyiwhen ¢l a0 tioctubotangembest(ibypnoreesseoas the

orein 0 SR EaPRNR g hemer S D dyasPiEt R AN enOLNgRITAR) T

A wear bus%mge(%oﬁefror disposiﬁoﬁ Within & wellhead %Wcompnsing: a St tubtIar menber (

having asugballél@p! configured to run, set, release, r@tideve lead impression wear bushing 11 may be
used and is contemplated by the disclosed embodsmeXiternative wear bushing running and
retrieval tools may be hydraulically actuated, pnatically actuated, or engage a differently

operating mechanical system when compared to gsatrithed herein.

[0039] As shown in Figure 7, lead impression wear bushihgnay include an anti-rotation pin
83 coupled to a lower rim of lead assembly weahimgs13. Anti-rotation pin 83 is adapted to
insert into a corresponding slot of casing handgeraid is of sufficient strength to prevent
rotation of lead impression wear bushing 11 reéatio casing hanger 75 during subsequent
drilling operations performed after setting anditgsof lead impression wear bushing 11. In
addition, wear bushing 11 includes a seal 85, amdational latch 87. In the illustrated
embodiment, seal 85 comprises a ring in sealingagament with an exterior surface of the
lower end of lead assembly wear bushing 13 andreegmonding inner diameter surface of
casing hanger 75. A similar seal 89 may be incduoie lead actuation wear bushing 15. Seal 89

may seal the upper end of lead actuation wear bgsltb to wellhead 77.

[0040] Where used, latch 87 may be a lockdown "D" ringtemwvn. Latch 87 will reside within
an outer diameter channel formed on a lower endaxf impression wear bushing 13 and have
an outer diameter slightly larger than an uppeeiriameter rim of casing hanger 75. A first
weight may be applied to latch 87 through wear st to force latch 87 past the upper inner
diameter rim of casing hanger 75 to land in a indemeter groove of casing hanger 75.
Upward pull on wear bushing 11 will cause latcht8&xpand radially outward and latch to a
downward facing shoulder of casing hanger 75. VWeshing 11 may be retrieved by pulling
latch 87 past the upward facing shoulder, usualyuiring an upward pull greater than the
weight applied to set latch 87. Alternative embeeints may not include latch 87. In these
alternative embodiments, lead impression wear logshi will be held in place by the force of

impression blocks 47 on grooves 79 within wellh&ad
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at least one impression assembly (39) housed within the first tubular member (13) and radially
moveable between a retracted and an extended position relative to the first tubular member (13); a
second tubular member (15) coaxial with the first tubular member (13) and axially moveable between
run-in and set positions relative to the first tubular member (13); wherein movement of the second
tubular member (15) to the set position causes the impression assembly (39) to move from the
retracted to the extended position into engagement with a wellhead member profile (79), the

impression assembly (39) having .a permanently deformable block (47) for creating an imprint of the
orofie (TP RAER (o S MBS RS S A A S B B e
membershd 3liddy se dhermsitheaeh(S Hrovideecah (8pp8Rjtnvatiates! fior aseetiviotize Wzl dusiengpbearsilto seal
the first and.second tubular member.(15) to the wellhead (77); and _wherein the first and second.
i i e e A e A et S
Claim 7, eldvexttom witile ledoirmpngssibarabsénthhc{B@dthkalisetd sethapparitdeve@Ees theubutabevall
of the f'r%tf%lﬁ‘% mﬁphgé&g&a)ic?[}poperly complete thdl.w&his will save rig time while allowing rig

operators to include this step as a standard apeshfprocedure.

[0042] It is understood that the present invention maye takany forms and embodiments.
Accordingly, several variations may be made infthregoing without departing from the spirit

or scope of the invention. Having thus descrifedgresent invention by reference to certain of
its preferred embodiments, it is noted that the @fithents disclosed are illustrative rather than
limiting in nature and that a wide range of vanas, modifications, changes, and substitutions
are contemplated in the foregoing disclosure amdpme instances, some features of the present
invention may be employed without a correspondisg of the other features. Many such
variations and modifications may be considered @liwiand desirable by those skilled in the art
based upon a review of the foregoing descriptiopreferred embodiments. Accordingly, it is
appropriate that the appended claims be constreegblly and in a manner consistent with the

scope of the invention.
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the second tubular member (15) is disposed axially above the first tubular member (13) and has a
lower end that inserts within the bore (17) of the first tubular member (13) when moving to the set
position. 9. The wear bushing (11) of Claim 8, wherein: the first tubular member (13) defines a
plurality of vertical slots (35) on an inner diameter surface (23) of the bore (17); a plurality of ribs (69)
are formed on an exterior surface (24) of a lower end of the second tubular member (15); and each
rib (69) substantially fills a corresponding one of the slots (35) when the lower end of the second
tubular member S?Fié inserted into the central bore (17) of the first tubular member (13). 10. The
wear buéth%‘ ﬁ ;86 é;\an 9, wherein a plurality of shear elements (73) hold the second tubular

memberflS) in&t%eutr)g%-_air%@gﬁi %1];1”%%%\;%8&2%%%&%% bular member (13) during a running operation.

11. The wear bushing a gurde slot (37) is formed in each slot (35) of the

plurality of vertigal §gts, (el darH5 DM A BE R HkHir¥gd profile (79);
a casing hanger (75) landed in the bore below tbiig (79);

a wear bushing (11) that retrievably lands in tbeebshielding the profile (79) and an
inner part of the casing hanger (75) from drillitapls that pass through the wear bushing
(11);

an impression block (47) of a deformable materatied by the wear bushing (11); and

an actuator (39) moveable in response to landingefvear bushing (11) that forces the
impression block (47) into the profile (79) to cauke impression block (47) to form an
impression of the profile (79) for subsequent imsjpe when the wear bushing (11) is
retrieved.

2. The subsea wellhead assembly of Claim 1, whereen wiear bushing (11) further

comprises:
a first tubular member (13) having an axis (12);

a second tubular member (15) coaxial with the fiedtular member (13) and axially

moveable between run-in and set positions relatitae first tubular member (13); and

wherein movement of the second tubular member {@5he set position causes the
actuator (39) to force the impression block (419 ithhe profile (79) to cause the block (47) to
form an impression of the profile (79) for subseguaspection when the wear bushing (11)
is retrieved.

3. The subsea wellhead assembly of Claim 2, wherein

the actuator (39) is housed within a window (29)ainubular wall of the first tubular

member (13); and

the second tubular member (15) is disposed axaddlyve the first tubular member (13)

and has a lower end that inserts within a bore @#he first tubular member (13) when
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a plurality of guide pins (71) are mounted to the second tubular member (15), each guide pin (71)
having an exterior end adapted to fit within a corresponding guide slot (37) of the first tubular member
(13). 12. The wear bushing (11) of Claim 11, wherein the guide pins (71) are further adapted to
support the axial weight of the first tubular member (13) during running and retrieval of the wear
bushing (11). 13. The wear bushing (11) of Claim 8, wherein the impression assembly (39) comprises:
a piston (45) adapted to move radially within each window (29) of the first tubular member (13), the

piston (45) biased to the retracted position; the piston (45) haying an interior end adapted to be
Cicingly ongHOM By e, B SRR BN e At AR Rt e IEPIRBI b QB G bR
member (15hepueiidrin)the run-in to the set position; and the block (47) is coupled to an outer end of
the piston (45). 14. The wear bushing (11) of Claim 13, wherein a spring (43) is mounted to the piston
(45) and4éxertsTanepvieay fonsbirad{aly dhvdairod, thegrisitmn (45).
the first tubular member (13) defines a pluralityertical slots (35) on an inner diameter
surface (23) of the bore (17);

a plurality of ribs (69) are formed on an extesarface (24) of a lower end of the second

tubular member (15);

each rib (69) substantially fills a correspondinmge ®@f the slots (35) when the lower end
of the second tubular member (15) is inserted théocentral bore (17) of the first tubular

member (13);

wherein a plurality of shear elements (73) hold skeond tubular member (15) in the

run-in position relative to the first tubular memli§&3) during a running operation;

a guide slot (37) is formed in each slot (35) af glurality of vertical slots (35) in the

first tubular member (13);

a plurality of guide pins (71) are mounted to teeand tubular member (15), each guide
pin (71) having an exterior end adapted to fit with corresponding guide slot (37) of the

first tubular member (13); and

wherein the guide pins (71) are further adaptedujgport the axial weight of the first

tubular member (13) during running and retrievathaf wear bushing (11).
5. The subsea wellhead assembly of Claim 2, wherein:

the first tubular member (13) defines a pluralitysandows (29) extending from an inner
diameter of the first tubular member (13) to aneowtiameter of the first tubular member
(13); and

the actuator (39) comprises a plurality of lead resgion assemblies (39), each
corresponding to and positioned within a separatelow (29) of the plurality of windows
(29).

6. The subsea wellhead assembly of Claim 5, wheranldhd impression assembly (39)

comprises:
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15. The wear bushing (11) of Claim 7, wherein: the first tubular member (13) defines a plurality of
windows (29) extending from an inner diameter of the first tubular member (13) to an outer diameter of
the first tubular member (13); and the impression assembly (39) comprises a plurality of lead
impression assemblies (39), each corresponding to and positioned within a separate window (29) of
the plurality of windows (29).  (a) mounting an impression block (47) in a wear bushing (11); then
(b) running the wear bushing (11) subsea and landing the wear bushing (11) within the wellhead (77)

such that the impression blqck (47) is adjacent a selected. profile (79) within.the wellhead (77);  (c)
moving the im p?egé%cw b%éi p(g‘ﬁ dNE J@@%’gfn&' '[ﬁ}:]@qi rﬁﬂ&‘iﬁ% %%LR’M“?Fa@%%é‘ﬂ li’ra'é""f)rofile
(79) in the wethesat (13); the(ghdtmaidn) leiabdbsiitgetreabgbsiienyear bushing (11) and wellhead (77)

and rotating the drill string to perform drilling activities;
a spring (43) mounted to the piston (45) and exaidpring force radially inward on the

piston (45);

the piston (45) having an interior end adapted dosldingly engaged by an exterior
surface (24) of the second tubular member (15) whersecond tubular member (15) moves

from the run-in to the set position; and
the impression block (47) is coupled to an outet @ithe piston (45).
7. A wear bushing (11) for disposition within a welltte(77) comprising:
a first tubular member (13) having an axis (12);

at least one impression assembly (39) housed witterfirst tubular member (13) and
radially moveable between a retracted and an egtepasition relative to the first tubular

member (13);

a second tubular member (15) coaxial with the fiedtular member (13) and axially

moveable between run-in and set positions relatitae first tubular member (13);

wherein movement of the second tubular member (@5he set position causes the
impression assembly (39) to move from the retradiedthe extended position into
engagement with a wellhead member profile (79), itheression assembly (39) having a

permanently deformable block (47) for creatingraprint of the profile (79);

a latch (87) mounted to one of the tubular membetatch the first and second tubular
members (13, 15) in the wellhead (77);

a seal (85, 89) mounted to one of the tubular mesntoeseal the first and second tubular
member (15) to the wellhead (77); and

wherein the first and second tubular member (13 h&¥e bores sized for the passage of

drilling tools.

8. The wear bushing (11) of Claim 7, wherein:
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(e) retrieving the wear bushing (11) along with the deformed impression block (47); and  (f)
inspecting the impression block (47) to ascertain a location of the profile (79). 17. The method of
Claim 16, wherein step (c) comprises applying weight to the wear bushing (11), which causes an
upper portion (15) of the wear bushing (11) to move downward relative to a lower portion (13). 18. The
method of Claim 16, wherein step (c) occurs in response to the landing of the wear bushing (11) in the
wellhead (77). 19. The method of Claim 16, wherein step (c) further comprises pressure testing the

wear bushing (11)., 20, The method of Claim wherein step (b) comprises landing the weay bushing
(1) on & casn U AR TR RSP R THE L E0bLS WENRE LB GO (255 T & tubiar wal of the
first tubular member (13); and
the second tubular member (15) is disposed axaddlyve the first tubular member (13)

and has a lower end that inserts within the bor@ ¢f the first tubular member (13) when

moving to the set position.
9. The wear bushing (11) of Claim 8, wherein:

the first tubular member (13) defines a pluralityertical slots (35) on an inner diameter
surface (23) of the bore (17);

a plurality of ribs (69) are formed on an extesarface (24) of a lower end of the second

tubular member (15); and

each rib (69) substantially fills a corresponding @f the slots (35) when the lower end
of the second tubular member (15) is inserted théocentral bore (17) of the first tubular

member (13).

10.  The wear bushing (11) of Claim 9, wherein a playatif shear elements (73) hold the
second tubular member (15) in the run-in positelative to the first tubular member (13) during

a running operation.
11. The wear bushing (11) of Claim 9, wherein:

a guide slot (37) is formed in each slot (35) af fHurality of vertical slots (35) in the

first tubular member (13); and

a plurality of guide pins (71) are mounted to teeand tubular member (15), each guide
pin (71) having an exterior end adapted to fit with corresponding guide slot (37) of the

first tubular member (13).

12. The wear bushing (11) of Claim 11, wherein the guihs (71) are further adapted to
support the axial weight of the first tubular mem{8) during running and retrieval of the wear
bushing (11).

13. The wear bushing (11) of Claim 8, wherein the irspien assembly (39) comprises:

a piston (45) adapted to move radially within eagdhdow (29) of the first tubular
member (13), the piston (45) biased to the retdaptesition;
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the piston (45) having an interior end adapted e@osldingly engaged by an exterior
surface of the second tubular member (15) wheséhend tubular member (15) moves from

the run-in to the set position; and
the block (47) is coupled to an outer end of tletqui (45).

14.  The wear bushing (11) of Claim 13, wherein a sp(4®g) is mounted to the piston (45)

and exerts a spring force radially inward on trstqn (45).
15.  The wear bushing (11) of Claim 7, wherein:

the first tubular member (13) defines a pluralitymindows (29) extending from an inner
diameter of the first tubular member (13) to aneowtiameter of the first tubular member
(13); and

the impression assembly (39) comprises a pluralitiead impression assemblies (39),
each corresponding to and positioned within a s#pawindow (29) of the plurality of

windows (29).
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16. A method for performing operations through and subsea wellhead (77), comprising:
(a) mounting an impression block (47) in a wearhinug (11); then

(b) running the wear bushing (11) subsea and lanthie wear bushing (11) within the
wellhead (77) such that the impression block (47adjacent a selected profile (79) within
the wellhead (77);

(c) moving the impression block (47) outward anébduing the impression block (47)
against the profile (79) in the wellhead (77);

(d) lowering a drill string through the wear bughifl11) and wellhead (77) and rotating
the drill string to perform drilling activities;

(e) retrieving the wear bushing (11) along with deéormed impression block (47); and
(f) inspecting the impression block (47) to asdartalocation of the profile (79).

17.  The method of Claim 16, wherein step (c) compreggsdying weight to the wear bushing
(11), which causes an upper portion (15) of thenkeahing (11) to move downward relative to
a lower portion (13).

18. The method of Claim 16, wherein step (c) occursesponse to the landing of the wear
bushing (11) in the wellhead (77).

19. The method of Claim 16, wherein step (c) furthempdses pressure testing the wear
bushing (11).

20. The method of Claim 16, wherein step (b) comprlaasging the wear bushing (11) on a
casing hanger (75) located in the subsea wellh&gad (
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