BRIDGING HANGER AND SEAL RUNNING TOOL Field of the Invention: [0001] This technique relates in
general to tools for running well pipe hangers in subsea wells, and in particular to a running tool that can
set and test a bridging hanger and a packoff seal in one trip. Background of the Invention: [0002] A
subsea well of the type concerned herein will have a wellhead supported on the subsea floor. Casing
hanger running tools perform many functions such as running and Ianding casing strings, cementing

strings into place, and instﬁ’lﬁﬁ'&) (ﬁ\'@éﬂ%\lﬁia%ﬁdﬁy%ﬁ'é%lr rﬁb’r@@l% chﬁsing will be lowered into

the wellhead from the surface, each supported on a casing hanger. The casing hanger is a tubular
member that is secured to the threaded upper end of the string of casing. The casing hanger lands on a
landing shoulelgigstheawsligaagh-or on a previously installed casing hanger having larger diameter
casing. Cement is pumped down the string of casing to flow back up the annulus around the string of

casing. AfteTwaed) ARRCKA SR HARRE heYess AN RIS IE 5 haGRAIF ABo RRRE BRI g Lhg Casing

hanger. This seals the casing hanger annulus. [0003] Once a packoff is set, it is often tested by applying

fluid pressurg i anuePe skl gfithapactefinlhi voBrshall 43t artines? RiBRALNShalePirzue may

leak past the annulus packoff, causing the casing to collapse. On rare occasions, the packoff may be
unable to paﬁgglggfpgggfweop%ﬂﬂagssibly due to damage on the interior wall of the wellhead housing. If
so, one remedy is to install an emergency or bridging hanger in the wellhead housing. The bridging

hanger doesgg&ﬁyggﬁg& SHINGERASHY, but has an interior profile that is normally the same as the
profile in the casing hanger. The operator lands and seals the lower portion of the bridging hanger to the

casing hang}[’:ﬁo&iﬁ@ﬁﬁb@@& Ieints thearkeTORBNARIHIAG RP GifANEKR PRIAIPR 9 HosidE diradanger

and the wellhead housing above the casing hanger. The operator then runs the tubing and lands and

seals the tubinganeebiN BAIHFNRB YENERTning tools perforamy functions such as running and
landing casing strings, cementing strings into @land installing and testing packoffs.
One or more strings of casing will be lowered itlie wellhead from the surface, each
supported on a casing hanger. The casing hangetuisular member that is secured to
the threaded upper end of the string of casinge ddsing hanger lands on a landing
shoulder in the wellhead, or on a previously idsthlcasing hanger having larger
diameter casing. Cement is pumped down the swingasing to flow back up the
annulus around the string of casing. Afterwardyagkoff is positioned between the
wellhead bore and an upper portion of the casimgéa This seals the casing hanger
annulus.
[0003] Once a packoff is set, it is often tested by amgyfluid pressure to an upper side
of the packoff. If the packoff has not been propset, fluid pressure may leak past the
annulus packoff, causing the casing to collapse. r&de occasions, the packoff may be

unable to pass the pressure test, possibly dueantage on the interior wall of the

wellhead housing. If so, one remedy is to installemergency or bridging hanger in the



[0004] In the prior art, a running tool would land and seal the bridging hanger to the casing hanger in one
trip, and then install a packoff between the bridging hanger and the wellhead housing in another trip. A
need exists for a technique that allows the running tool to land and seal the bridging hanger to the casing
hanger and install a packoff in the same trip. The following technique may solve one or more of these

problems. SuanraOhEIEIRYeNtRa: 10BGRdhangerkrsinpapelike rree ot eskintgus. aesNiRg tool

sets and tests a bridging hanger and allows a bridging hanger packoff to be set and tested in the same

trip. The funiegrigobiefmertitsechefmalipnre kege apigiefeasane casliyHarydrherRagipeegivhouses
a piston engagement element and a hanger engagement element. The piston engagement element is

adapted to epgagedhe RS ROV pramaiuet sedlingididpdEidainteacwshgassaler hetihanger
engagement element is adapted to engage the bridging hanger, thereby locking the funning tool to the

bridging hanggerdias inselibady sclestondaly i 0gp aneitpepive GE thto hd gitanhainger fapaing tool.

A cam is connected to and is positioned between a portion of the inner body and the stem. When the

funning tool ih@esdiprRed Wiblisitgealsleng daeaigratiger obikestemneh ¢ansetretodigoamngve

longitudinally relative to the inner body. The longitudinal movement of the cam extends the piston and

hanger engagameaheleaasth cadivinginged iiy\thenthirdmgeer engagement element is engaged with
the bridging hanger, rotation of the stem will cause the stem to move longitudinally relative to the inner

body. The pigon43uhstaatigiyrsarroanedmifiadnte hesiyl@ndribeapigietds bAogeretkiogde steneso that
the piston and the stem rotate and move longitudinally in unison. [0006] When the bridging hanger is to

be set and testsidgtiheupigio mesgaagmennicelrere istag agskdegrisionhpreveagling Hhadgustandrom moving
longitudinally relative to the inner body, and thus, the bridging hanger packoff from setting prematurely.

Once the bridgiitgcbangensing heemoeisindpeskhdbe sidsisddothinig fiertiner showsgHde@ainty move
further longitudinally relative to the inner body, thereby retracting the piston engagement element. The

piston may rewl Mo thagiusiailive datigmtp aadanes hhdcihaatendtesinsalbadeegdfangeigpackoff.
Brief Description of the Drawings: [0007] Figure 1 is a sectional view of a running tool constructed in

accordance wainéhepresenfotonigueetitidoe maipsalockathane ibethesg preiniémiston engagement

elements retracted. [0008] Figure 2 is a sectional view of the running tool of Figure 1 in the running

position withShenheingesf ehgagemeohelement engaged and the piston engagement element extended.
[0005] In an embodiment of the present technique, a rgntool sets and tests a
bridging hanger and allows a bridging hanger pdctmbe set and tested in the same
trip. The running tool is comprised of an innedppa piston, a cam, and a stem. The
inner body houses a piston engagement element Aadger engagement element. The
piston engagement element is adapted to engageidtom to prevent premature setting
of the bridging hanger packoff. The hanger engagdgralement is adapted to engage the
bridging hanger, thereby locking the running tanthe bridging hanger. The inner body
substantially surrounds and is connected to thm sié the running tool. A cam is
connected to and is positioned between a portiadheinner body and the stem. When

the running tool is positioned within the bridgihgnger, rotation of the stem will cause

the cam to move longitudinally relative to the inbedy. The longitudinal movement of



[0009] Figure 3 is a sectional view of the funning tool of Figure 1 in the bridging hanger landing position
with the piston and stem released from the inner body. [0010] Figure 4 is a sectional view of the funning
tool of Figure 1 in the bridging hanger set position with the piston engagement element engaged with the
piston. [0011] Figure 5 is a sectional view of the running tool of Figure 1 in the packoff landing position

with the pisteReesgiRosiand S e ttrirante dal2d iiaensterEacinan \sawafdhemwamingdool of

Figure 1 in the packoff set position. [0013] Figure 7 is a sectional view of the running tool of Figure 1 in

the unlockedchnagéirenylyénechtruanengroeme«l smenhdirgtitaass, Retailed Hererqbanwithe

Invention: [0014] Referring to Figure 1, there is generally shown an embodiment for a funning tool 31 that

is used to sejankigs atbAfemneadanasipE dreauye lhanehs Rilteins dndgeiensickei§ J@sstaRgamnning

tool 31 is comprised of a stem 33. The stem 33 is a tubular member with an axial passage 35 extending

therethroughsubhsuB@MIFSiAABRBTIOaNERtHB RS RS ariltbant didhpipe ingat tleoysloMdawendortion
of the stem 33 has threads 37 in its outer surface.
stem rotate and move longitudinally in unison.
[0006] When the bridging hanger is to be set and teskedpiston engagement element
engages the piston, preventing the piston from ngplongitudinally relative to the inner
body, and thus, the bridging hanger packoff fromtirsgg prematurely. Once the bridging
hanger has been set and tested, the stem is rdtatedr, causing the cam to move
further longitudinally relative to the inner bodiereby retracting the piston engagement
element. The piston may now move longitudinalliatige to the inner body to set and
test the bridging hanger packoff.
Brief Description of the Drawings:
[0007] Figure 1 is a sectional view of a running tool domsted in accordance with the
present technique with the piston cocked and tingéraand piston engagement elements
retracted.
[0008] Figure 2 is a sectional view of the running tooFajure 1 in the running position
with the hanger engagement element engaged andishen engagement element
extended.
[0009] Figure 3 is a sectional view of the running tooFajure 1 in the bridging hanger
landing position with the piston and stem reledseuh the inner body.

[0010] Figure 4 is a sectional view of the running tooFajure 1 in the bridging hanger

set position with the piston engagement elemenraged with the piston.



[0015] The funning tool 31 has an inner body 39 that surrounds the stem 33, as the stem 33 extends
axially through the inner body 39. The inner body 39 has an upper body portion 41 and a lower body
portion 43. [0016] The lower body portion 43 of the inner body 39 is connected to a bearing cap 45. The
bearing cap 45 has threads 47 along its inner surface that are engaged with the threads 37 on the outer

surface of theglaMRgurens [9wesaaidingl 47eaf iarHanemnbatdy B9 ra e hrarahaaRtPIaALRRS a

hanger engagement element 49. In this particular embodiment, the hanger engagement element 49 is a

set of dogs lxp4RmA *eEe ketEHgagandm emtmnesati@r surface. The contoured outer surface is
adapted to engage a complimentary contoured surface 51 on the inner surface of the bridging hanger 53

when the ha[mEPEFIGILNE N eleseenbAdliviengagataviitinihia drideirspbpnaeib i ipHira. §917] The

lower body portion 43 of the inner body 39 also houses a piston engagement element 55, positioned a
distance frorpdsgidi@nger engagement element 49. In this particular embodiment, the piston engagement
element 55 is a ring having a smooth inner surface and a contoured outer surface. [0018] The lower body
portion 43 of goa3pireylredy 38 Raseditmsr vRaesswiie thinalk o almguits inngr swsfagodkedm 65 is
positioned between the stem 33 and the inner recess of the inner body 39. The cam 65 has threads 67 on

its outer surfpgsitioat @it ithergagrRment wiidniee tieatnbdigrriha surface of the inner recess of the

lower body portion 43 of the inner body 39. The cam 65 and the stem 33 are connected to one another

such that cameb§ilag D&LrsiR o itiaievnitivson, but the cam 65 may move axially relative to the inner
body 39, independent from the stem 33. For example, the cam 65 and the stem 33 may be connected to

one another [lopMEmRs@tiagtiooradion: Keysd 094 énepailgr Shamyrompistim 83t surraundsiihg #iem 33 and
substantial portions of the inner body 39. The piston 83 is connected to the stem 33 such that the two

rotate and nRVehatuRissed iken ghandstr 8hisdgimedrgwraiusn 2ppedsariacegfghhampsr body
portion 41 of the inner body 39, inner surface portions of the piston 83, and outer surface portions of the

stem 33. Theaiko 883s imitiellyith iy UppeBorisaakedissiticharladde Thibsiamesdadnddbmeaaning
that the area of the piston chamber 85 is at its largest possible value, allowing for the piston 83 to be

driven downwiaitb©lORh asetiiig $asvagt) 35sesaanditigdlieridyviowaeestdraf 3equstmt3om s setting
sleeve 101 carries a packoff seal 103 which is positioned along the lower end portion of the setting sleeve

101. The packpésenld 63 witirictgoosediltheiheidaivg Sravgey. d3viea fagtiopresistie BaerairgB1AASFigure
3) when properly set. A latch ring 104 is connected to the inner surface of the setting sleeve 101 and the
packoff sealthe@ad$ 8 Tawéasurfacewfale.latch ring 104 is adapted to abuttingly contact the outer
contoured surface of the piston engagement element 55 when it is engaged, preventing movement of the
setting sleeVi@(1s] dbenmwanihge @il lotihe amarasdyody, 3o dhhiusynpie thatsterae3nasftileegpeckoff seal
103. While piston 83 is in the upper position, the packoff seal 103 is spaced above the bridging hanger
53. 33 extends axially through the inner body 39. Timeer body 39 has an upper body

portion 41 and a lower body portion 43.

[0016] The lower body portion 43 of the inner body 39 ésmected to a bearing cap 45.

The bearing cap 45 has threads 47 along its inndace that are engaged with the

threads 37 on the outer surface of the stem 3& I@Wer portion 43 of the inner body 39

and the bearing cap 45 houses a hanger engageteemtné 49. In this particular

embodiment, the hanger engagement element 49as @ slogs having a smooth inner

surface and a contoured outer surface. The coedonmter surface is adapted to engage

a complimentary contoured surface 51 on the inneiase of the bridging hanger 53



[0021] An elastomeric seal 105 is located on the outer surface of the running tool 31 between the piston
83 and the setting sleeve 101 and expands radially when weight is applied downward on it, thereby
sealing between the running tool 31 and the high pressure housing 111 (Figure 3). [0022] Referring to
Figure 2, in operation, an originally run and installed packoff 106 (Figure 3) is unable to pass the pressure
test, possibly,flef (pEaRager Bhthebiesiar sethehthmvwe tirpdeawsipadgidd Hanse s3I nmelee to
remedy this, an emergency or bridging hanger 53 is to be installed in the wellhead housing 111. In order
to install the mergency or bridging hanger 53, the funning tool 31 is initially positioned such that it
extends axially through the bridging hanger 53. The piston 83 is in an upper or cocked position. The
bridging hanmen ppakaifisaadr 1854 serfied b3 traisetine slesye 39 tubisksi gnsnrectathiytiadanston 83.
The funning tool 31 is lowered into the bridging hanger 53 until the outer surface of the inner body 49 and
the bearing ednddnefsBe swiingéepl3 bisidingyfanaagethtaipgagrase efdheehfidmgng rameer 53.
[0023] Once the running tool 31 and the bridging hanger 53 are in abutting contact with one another, the

stem 33 is rgiatgdiyieitvoldiinest, Asdinsiiene dddgiatest 2 BTN Htilh g mhverra evdheikearing cap

45 and the stem 33 and the piston 83 move longitudinally downward relative to the inner body 39. As the

stem 33 is r@jgiegeckaive eurseobashsdiate cam 65 rotates in unison and simultaneously
unthreads from the inner body 39 and moves longitudinally downward relative to the inner body 39. A first

shoulder 1070018he hetRinet facayop SrearaABES! Mtekemepiady \BthHASHIgeicesgagemeneatiment 57,
forcing it radially outward and in engaging contact with the profile 59 on the inner surface of the bridging
hanger 53, tgrelngaténgnitiee sueadndy38-4m s hsigwisigdisapeidrs ifEnstdianggushy ehseiroiut
shoulder 108 on the outer surface of the cam 65 makes contact with the piston engaging element 55,
forcing it radigtigsaigiatte (dnee tiriyusgingeokdinadsl Hae hicaRdghirs griteBuiddoskedtamneanother,
the running tool 31 and the bridging hanger 53 are lowered down the riser into the high pressure housing
111 until thedriggiembangetbneomesdos &3 withine pueldos shimhorcasteg hangae LibdErigady3).
[0024] Referring to Figure 3, the stem 33 is then rotated four additional revolutions in the same direction.
As the stem 3Gribro%aedfreétatienter thedynsd botlle3 ¢atine 6Bears JicompBtaly wihreadsdramdhe bearing
cap 45, freeing the stem 33 and the piston 83 to move further longitudinally downward relative to the inner
body 39 anddhetheidgunchhitvag erand. 6% dinel stemsBshauds thetgasiaorf oototree figdhe 6B gy chinadly
downward relative to the inner body 39, the bridging hanger 53 lands within the casing hanger 112.
However, asalizslyateihibyeatgah e Iidneetizedy 8% hiitgogdiangethe3saech tB8.castnekanysie 1k the
bridging hanger 53 is not yet fully set and sealed. [0025] Referring to Figure 4, weight is then applied
downward ongheadrangiahdritep S nobyghosve) mmet sl se guiatiindrtizasteot ltaruldtierpkaps. 83. As
the stem 33 and the piston 83 move further longitudinally downward relative to the inner body 39, the
latch ring 1001 She\setiingr beelyect (distod 88 pactoffdetid tabABisghsontiacisottiensstdrihe
engagement element 55, preventing further movement downward of the setting sleeve 101 relative to the
inner body 3gin@nctuys 3oremat @ stotti®} of therpectott sedbdiB3Asuitte thatgthiashappledtdcavvard on
the elastomeric seal 105, the seal 105 expands radially outward, sealing between the running tool 31 and
the high pressove housirsp il 1A [fR26H RhHpnbe ra8is< fot releovmivaanugameu aulfmvecoptiesargpe(not
shown) are closed and fluid pressure is applied down the annulus. The elastomeric seal 105 seals
between thelrodyipgrtami 31 aridhiberimgh poelssG6: rnesirsy Epbetadiosyolghieeqisems 88, abul/etiber seal 105
to build until it forces the stem 33, piston 83, inner body 39, and bridging hanger 53 downward relative to
the casing hangacé J#riibescoigtupestemt 88the hetghstioy aBidsliyhinhenpigiparenyagekedmeddioent 55
prevents the movement of the stem 33 and the piston 83 relative to the inner body 39. As the stem 33,
piston 83, innadatee @ andrwidgay o gmesBinm ibatinindiane thes|pidtmanelsthibe 8doigke ateits sets
and seals the bridging hanger 53 to the casing hanger 112. The seal between the bridging hanger 53 and
the casing hkargestifassitdsteal s, afiplying farither esstiore@Bevdriterdddvwipeai@027] Referring to Figure
5, the stem 33 is then rotated four additional revolutions in the same direction. As the stem 33 is rotated
relative to thEODRGrAoeditiag, slkeevan Gb im coes émteituditiady cduensiiie reistiveds. thEnarsattiogly 39. As
the cam 65 moves longitudinally downward relative to the inner body 39, the piston engagement element
55 is no longaedveddbuavars By phekatis68| 408 mbicksistioiig mwagd b dosisr alfwhviragtion of



the piston 83, setting sleeve 101, and packoff seal 103 to move further downward relative to the inner
body 39. Weight is then applied downward on the string of drill pipe (not shown) and subsequently to the
stem 33 and the piston 83. As the stem 33 and the piston 83 move further longitudinally downward
relative to the inner body 39, the packoff seal 103 lands between the bridging hanger 53 and the high

pressure hogsingelididg Afcbirew@ght ThansiiekbsoswaNaus agill i Sbastomalitghdy Hingoes®ab 1S

expands radially outward, sealing between the running tool 31 and the high pressure housing 111. [0028]
Referring to Frighigr&s SlikPHSR Exias (MDY SRpWE R e AHdiaeRlon eitBFEN ARG IR D ANt chievetrédalosed
and fluid pressure is applied down the annulus. The elastomeric seal 105 seals between the running tool

31 and the higd priessyirfaesTNhéIsetalgvyleavacl preasidtioddpvedhie1ssn! TR teberldumiitd égrces the
stem 33 and the piston 83 longitudinally downward relative to the inner body 39. As the piston 83 moves

downward, threemanemen afdhe istupesisaisdbethaghkotsemicl @3 eetvesp araUiarREEIYN aidhe

bridging hanger 53 and the inner diameter of the subsea wellhead housing 111. The piston 83 moves

longitudinallpideyyneiaga gelabye Mdhremnss hathidl indngstrsepimpenSrethigirerlihs slimtingted and

the piston 83 and the inner body 43 are in contact with one another. [0029] Once the piston 83 is driven

downward agrtéve paEkefbaemldi@Brisistliethe il Firiag baelsBayv)prepsearesBtithg stethe33 and

piston 83 are pulled longitudinally upward relative to the inner body 39 with sufficient force to release the

packoff seal Jakkimraehie1ostingsileayie tbpls A\ss tietite npgasaivhinb Pistor &8 seave dengikishaatly

upward relative to the inner body 39, the weight is removed from the elastomeric seal 105 and it moves
radially inwagthodisengagiogitiehangessdace of the wellhead housing 111, thereby permitting fluid flow
past the seal 105. Fluid pressure is applied down the annulus to the upper side of packoff seal 103,

thereby testif@it1 [OU3Q]IRetendng todaiguns Tisoleaide packn’ seridés: bhsHecamisisigdotiesatem 33 is
then rotated four additional revolutions in the same direction. As the stem 33 is rotated relative to the

inner body 3Betive ®arthéSpisave 8B rgitl divalipdayrsiardg catvadaribe ks hodnda. eidhe am 65
moves longitudinally downward relative to the inner body 39, the hanger engagement element 49 is no

longer forcedoptiaerddyrineuchrortt, athdibyesgalihgllbhswaenh tirrdhy todcBihatie thaningHool 31
from the bridging hanger 53. The running tool 31 may then be removed from the wellbore and returned to
the surface. [PO8diirEneciesingiqud liRg)aignd@jcant advantages. The running tool includes a piston
engagement element that allows a bridging hanger and a packoff seal to be set and tested in the same

trip. The pist@022]ogRgfmMam) etemignirerayémte skeapitemaiurerggtsigrobiti ipackitdtispatksftheoeridging
hanger is set and tested, and is then disengaged to permit the packoff seal to be subsequently set and
tested. [003ZF\Yyinite 3 éstecibigun pEsbeka presgarie twasiigpelatits fdamage sho it hetegppaveslt to those
skilled in the art that it is not so limited but is susceptible to various changes without departing from the
scope of thedk¢haiquellhead housing 111 (Figure 3). In orderrémedy this, an emergency or
bridging hanger 53 is to be installed in the wedlthdnousing 111. In order to install the
emergency or bridging hanger 53, the running tdols3initially positioned such that it
extends axially through the bridging hanger 53.e Ppiston 83 is in an upper or cocked
position. The bridging hanger packoff seal 108agied by the setting sleeve 101 which
is connected to the piston 83. The running toois3bwered into the bridging hanger 53

until the outer surface of the inner body 49 arellibaring cap 45 of the running tool 31

slidingly engage the inner surface of the briddiagger 53.



Patent Application Parts List 31 - running tool 33 - stem 35 - axial passage 37 - threads 39 - inner body 41
- upper body portion

[0023] Once the running tool 31 and the bridging hangear&3in abutting contact with
one another, the stem 33 is rotated four revolstioAs the stem 33 rotates, a portion of
it unthreads from the bearing cap 45 and the st@maBd the piston 83 move
longitudinally downward relative to the inner bo8§. As the stem 33 is rotated relative
to the inner body 39, the cam 65 rotates in unamhsimultaneously unthreads from the
inner body 39 and moves longitudinally downwaratigke to the inner body 39. A first
shoulder 107 on the outer surface of the cam 65ematontact with the hanger
engagement element 57, forcing it radially outwardl in engaging contact with the
profile 59 on the inner surface of the bridging ¢@n53, thereby locking the inner body
39 to the bridging hanger 53. Simultaneously,@sd shoulder 108 on the outer surface
of the cam 65 makes contact with the piston engagliement 55, forcing it radially
outward. Once the running tool 31 and the briddgiagger 53 are locked to one another,
the running tool 31 and the bridging hanger 53laneered down the riser into the high
pressure housing 111 until the bridging hanger &8eas to rest within a previously run
casing hanger 112 (Figure 3).

[0024] Referring to Figure 3, the stem 33 is then roté&bed additional revolutions in the
same direction. As the stem 33 is rotated relativéhe inner body 39, the stem 33
completely unthreads from the bearing cap 45, fige¢he stem 33 and the piston 83 to
move further longitudinally downward relative toetlnner body 39 and the bridging
hanger 53. As the stem 33 and the piston 83 moxéer longitudinally downward
relative to the inner body 39, the bridging hang@dands within the casing hanger 112.
However, as illustrated by a gap 113 between thdgimg hanger 53 and the casing

hanger 112, the bridging hanger 53 is not yet fsdlyand sealed.



43 - lower body portion 45 - bearing cap 47 - threads 49 - hanger engagement element 51 - contoured
surface 53 - bridging hanger 55 - piston engagement element 63 - threads 65 - cam 67 - threads

[0025] Referring to Figure 4, weight is then applied downavon the string of drill pipe
(not shown) and subsequently to the stem 33 angidten 83. As the stem 33 and the
piston 83 move further longitudinally downward teta to the inner body 39, the latch
ring 104 of the setting sleeve 101 and the packedl 103 abuttingly contacts the piston
engagement element 55, preventing further moverdewnward of the setting sleeve
101 relative to the inner body 39, and thus, premasetting of the packoff seal 103. As
the weight is applied downward on the elastomedal S05, the seal 105 expands
radially outward, sealing between the running 8ibhnd the high pressure housing 111.
[0026] Drillpipe rams (not shown) or an annular blowervergter (not shown) are closed
and fluid pressure is applied down the annuluse @lastomeric seal 105 seals between
the running tool 31 and the high pressure housitly allowing the pressure above the
seal 105 to build until it forces the stem 33, @is83, inner body 39, and bridging
hanger 53 downward relative to the casing hang2r he engagement of the latch ring
104 with the piston engagement element 55 prevbetsnovement of the stem 33 and
the piston 83 relative to the inner body 39. As$kem 33, piston 83, inner body 39, and
bridging hanger 53 move simultaneously downware, rtiovement sets and seals the
bridging hanger 53 to the casing hanger 112. Eaé Isetween the bridging hanger 53
and the casing hanger 112 is tested by applying fitessure down the drill pipe.

[0027] Referring to Figure 5, the stem 33 is then rotdted additional revolutions in
the same direction. As the stem 33 is rotatediveldo the inner body 39, the cam 65
moves longitudinally downward relative to the inrmrdy 39. As the cam 65 moves
longitudinally downward relative to the inner bog9, the piston engagement element 55

is no longer forced outward by the cam 65, and maadially inward, thereby allowing



83 - outer body/piston 85 - piston chamber 101 - setting sleeve 103 - packoff seal 104 - latch ring 105 -
elastomeric seal 106- packoff seal 107 - first shoulder

the piston 83, setting sleeve 101, and packoff 5@alto move further downward relative
to the inner body 39. Weight is then applied doardvon the string of drill pipe (not
shown) and subsequently to the stem 33 and thenp&3. As the stem 33 and the piston
83 move further longitudinally downward relativette inner body 39, the packoff seal
103 lands between the bridging hanger 53 and thle pressure housing 111. As the
weight is applied downward on the elastomeric 4€4l, the seal 105 expands radially
outward, sealing between the running tool 31 aediigh pressure housing 111.

[0028] Referring to Figure 6, drillpipe rams (not showm)am annular blower preventer
(not shown) are closed and fluid pressure is apg@vn the annulus. The elastomeric
seal 105 seals between the running tool 31 andhitite pressure housing 111, allowing
the pressure above the seal 105 to build untibitds the stem 33 and the piston 83
longitudinally downward relative to the inner bo®p. As the piston 83 moves
downward, the movement of the piston 83 sets tlokgihseal 103 between an outer
portion of the bridging hanger 53 and the innenditer of the subsea wellhead housing
111. The piston 83 moves longitudinally downwaethtive to the inner body 43 until
piston chamber 85 (Figure 1) is eliminated andpiseon 83 and the inner body 43 are in
contact with one another.

[0029] Once the piston 83 is driven downward and the piicdeal 103 is set, the drill
string (not shown) and subsequently the stem 33p#&stdn 83 are pulled longitudinally
upward relative to the inner body 39 with suffidiéorce to release the packoff seal 103
from the setting sleeve 101. As the stem 33 awmdpiston 83 move longitudinally
upward relative to the inner body 39, the weigheimoved from the elastomeric seal 105

and it moves radially inward, disengaging the insnface of the wellhead housing 111,



108 - second shoulder 111 - high pressure housing 112- casing hanger 113 - gap Claims 1. A running
tool for setting a well pipe hanger and a packoff of the well pipe hanger, the running tool comprising: an
elongated stem having an axial passage; an inner body substantially surrounding and connected to
the stem such that rotation of the stem causes the stem to translate axially relative to the inner body;

thereby permitting fluid flow past the seal 105.uié pressure is applied down the
annulus to the upper side of packoff seal 103 gthetesting it.

[0030] Referring to Figure 7, once the packoff seal 108 be@en tested, the stem 33 is
then rotated four additional revolutions in the sadirection. As the stem 33 is rotated
relative to the inner body 39, the cam 65 movegitodinally downward relative to the
inner body 39. As the cam 65 moves longitudindlbyvnward relative to the inner body
39, the hanger engagement element 49 is no lonmgeed outward by the cam 65, and
moves radially inward, thereby unlocking the rumniool 31 from the bridging hanger
53. The running tool 31 may then be removed frbm wellbore and returned to the
surface.

[0031] The technique has significant advantages. Theimgntool includes a piston
engagement element that allows a bridging hanggragmackoff seal to be set and tested
in the same trip. The piston engagement elemexvepts the premature setting of the
packoff seal as the bridging hanger is set aneédesind is then disengaged to permit the
packoff seal to be subsequently set and tested.

[0032] While the technique has been shown in only onet®fforms, it should be
apparent to those skilled in the art that it is sotlimited but is susceptible to various

changes without departing from the scope of thertiegie.
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a piston connected to the stem such that the piston and the stem rotate and translate in unison, the piston
substantially surrounding portions of the stem and the inner body; and a piston engagement element
carried by the inner body and adapted to be engaged with the piston to prevent axial movement of the
stem and the piston relative to the inner body when setting and testing a well pipe hanger. 2. The funning
to tool of clapbrivhgigieatierfuwaa tep! further comprises: threads on an inner portion of the inner
body; a cam positioned between the stem and the inner body, the cam connected to the stem such
that the two gatateRniApesobut translate independent from one another, the cam having threads on its
outer surfacgandsfigph and second downward facing shoulders positioned adjacent thereto, the cam being
threaded to e inabpa¥sage @ hanger engagement element, carried by the inner body and adapted to
be engaged 3vith ghhan@er, the axial movement of the stem relative to the inner body causing the first
shoulder to @mtagiibetwnger engagement element and move it radially outward and in engagement with
the hanger tq relagsadhbsagusertishrunning tool to the hanger; and the axial movement of the stem
relative to thagnngsigdyctignpigmspusly causing the second shoulder to contact the piston engagement
element and4Bovpdhratjalapoutward for engagement with the piston to thereby prevent premature setting
of a packoff.43.Ttedaaping to tool of claim 1, wherein the funning tool further comprises:

49 — hanger engagement element

51 — contoured surface

53 — bridging hanger

55 — piston engagement element

63 — threads
65 — cam
67 — threads

83 — outer body/piston
85 — piston chamber
101 — setting sleeve
103 — packoff seal

104 — latch ring

105 — elastomeric seal
106 — packoff seal

107 — first shoulder
108 — second shoulder
111 - high pressure housing
112 — casing hanger
113 - gap

11



a latch ring connected to the piston and adapted to be engaged with the piston engagement element
when the funning tool sets and tests the well pipe hanger, thereby preventing prevent axial movement of
the stem and the piston relative to the inner body, and thus, premature setting of a hanger packoff. 4. A
method of setting and testing a well pipe hanger and a packoff of a well pipe hanger, the method
comprising: Claif@smounting a packoff to a funning tool; (b) funning the tool and a well pipe hanger on
a string of conduit into a subsea wellhead,; (c) applying fluid pressure to the annular area surrounding

the string of gonduitorgahing Yerll RiReRanagraandll pide) FandsrtavhekessBrett thgeAnsiar area

surroupqling the string of conduit to set the packoff. 5.The method of claim 4, the method further
comprising: hanger, the running tool comprising:

an elongated stem having an axial passage;

an inner body substantially surrounding and cotate¢o the stem such that
rotation of the stem causes the stem to transkiddyarelative to the inner body;

a piston connected to the stem such that the rpiatal the stem rotate and
translate in unison, the piston substantially sumdbng portions of the stem and the inner
body; and

a piston engagement element carried by the inody bnd adapted to be engaged
with the piston to prevent axial movement of thenstand the piston relative to the inner

body when setting and testing a well pipe hanger.

2. The running to tool of claim 1, wherein the rungntool further comprises:

threads on an inner portion of the inner body;

a cam positioned between the stem and the inrghy, lbe cam connected to the
stem such that the two rotate in unison but tra@estadependent from one another, the
cam having threads on its outer surface and firdtssecond downward facing shoulders
positioned adjacent thereto, the cam being thretal#te inner body;

a hanger engagement element, carried by the ibhody and adapted to be
engaged with a hanger, the axial movement of #m selative to the inner body causing

the first shoulder to contact the hanger engagemlenient and move it radially outward

12



providing the running tool with an elongated stem having an axial passage; an inner body substantially
surrounding and connected to the stem such that rotation of the stem causes the stem to translate axially
relative to the inner body; a piston substantially surrounding portions of the stem and the inner body and
connected to the stem such that the two move in unison, the piston axially moveable relative to the inner

body; a pistaihanegcgegaeRieemanhausedMRrndhe vassipdamnduMRaTgifobleenaibashiwsdier
comprises after step (a) but before step (b): rotating the stem relative to the inner body to a run-in
position, theggfy securely engaging the funning tool with the well pipe hanger; and wherein the method
further comprises before step (c): engaging the piston engagement element with the piston to prevent

axial movement of the pisgimangbatent siatyesterheelanee hodiaaRsbayeiaintaasoetpEaudhey
comprises after step (c): disengaging the piston engagement element from the piston, thereby

allowing axiaheae&ipaat shddeisten enststentheelpideiodhgdaeeidindit GmbermriBad ed@iain S,
wherein step (b) further comprises:
outward for engagement with the piston to therebgvent premature setting of a
packoff.
3. The running to tool of claim 1, wherein the rungntool further comprises:
a latch ring connected to the piston and adapiebet engaged with the piston
engagement element when the running tool sets estd the well pipe hanger, thereby

preventing prevent axial movement of the stem &edpiston relative to the inner body,

and thus, premature setting of a hanger packoff.

4. A method of setting and testing a well pipe learand a packoff of a well pipe

hanger, the method comprising:

(a) mounting a packoff to a running tool;

(b) running the tool and a well pipe hanger orireng of conduit into a subsea
wellhead,;

(c) applying fluid pressure to the annular areacsunding the string of conduit to
set the well pipe hanger; and

(d) applying fluid pressure to the annular areacsunding the string of conduit to

set the packoff.

5. The method of claim 4, the method further cosipg:

13



rotating the stem relative to the inner body to a pre-land position, thereby releasing the piston and the
stem for axial movement relative to the inner body; and lowering the stem and the piston axially
relative to the inner body to a landing position. 7. The method of claim 6, wherein movement from the
run-in position to the pre-land position is accomplished by rotating the stem in the same direction relative

to the inner body. &rdligintetited RheliRig Bovisreiarihe sigaeaoyafainig! 4 s ysklgivetp the

inner body when the stem is rotated from the run-in position to the pre-land position. 9. The method of

claim 4, the ra#asbiyyteansempaming: rrounamvifinthe nHeiR toStamis adratER e RaRGE BTeRkelement
housed within the inner body; and wherein step (b) further comprises: engaging the hanger

Eggagrements%m@amwﬁwtﬂaﬁsiérhpﬂ@erba@m, HeIpPPYdRIPAsahnseBaMg HBpibionisguseiredne
o surrounding portions of the stem and the inner baray connected to the stem such that
the two move in unison, the piston axially moveatgative to the inner body; a piston
engagement element housed within the inner body; an
wherein the method further comprises after st¢pyabefore step (b):
rotating the stem relative to the inner body tam-in position, thereby securely
engaging the running tool with the well pipe hanged
wherein the method further comprises before stgp (
engaging the piston engagement element with tistorpito prevent axial
movement of the piston and stem relative to thenfody; and
wherein the method further comprises after stgp (c

disengaging the piston engagement element frompisten, thereby allowing

axial movement of the piston and stem relativénihner body.

6. The method of claim 5, wherein step (b) furtt@mprises:
rotating the stem relative to the inner body tgora-land position, thereby
releasing the piston and the stem for axial movémedative to the inner body; and
lowering the stem and the piston axially relatisethe inner body to a landing

position.
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10. A method of setting and testing a well pipe hanger and a well pipe hanger packoff, the method
comprising: (a) providing a funning tool with an elongated stem having an axial passage; an inner
body surrounding and connected to the stem such that rotation of the stem causes the stem to translate
axially relative to the inner body; a piston engagement element carried within the inner body; a piston

substantiallyzsurroungingre@riens ot iHim See T saE ierboereedViie Rarepissiiehe strmpreich that the
two move in unison, downwardly moveable relative to the inner body; and (b) rotating the stem

relative to thRyiN@oBRIdY i aatdaniRoNeR B thetahkGertrets eReagintk e sunom gl wits ankanger;
(c) running the tool and the hanger into a subsea wellhead; (d) rotating the stem relative to the inner

body to therghyeieirrse the stem and piston for axial movement relative to the inner body; (e)
lowering the stem and the piston axially relative to the inner body to a landing position; (f) engaging
the piston engagement element with the piston to prevent axial movement of the piston and the stem
relative to the inner body;

8. The method of claim 6, wherein the stem movesllspdownward relative to the

inner body when the stem is rotated from the rupasition to the pre-land position.

9. The method of claim 4, the method further cosipg:

providing the running tool with a hanger engageimeement housed within the
inner body; and

wherein step (b) further comprises:

engaging the hanger engagement element with tilepgre hanger, thereby

releasably securing the running tool to the hanger.

10. A method of setting and testing a well pipe danand a well pipe hanger

packoff, the method comprising:

(a) providing a running tool with an elongatednsteaving an axial passage; an
inner body surrounding and connected to the sterh that rotation of the stem causes
the stem to translate axially relative to the inbedy; a piston engagement element
carried within the inner body; a piston substahtiatrrounding portions of the stem and
the inner body and connected to the stem suchhkaivo move in unison, downwardly

moveable relative to the inner body; and
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(9) applying fluid pressure to an annular area surrounding the piston to move the piston, inner body, and
stem axially downward, thereby setting the well pipe hanger; (h) disengaging the piston engagement
element from the piston to permit axial movement of the piston and the stem relative to the inner body;
and (i) applying fluid pressure to the annular area surrounding the piston to move the piston and stem

axially downward re|@tiyettithe inaesteasrelaaiebyseHngriherwsddyiaerbanaepssiaef. thbreg method

of claim 10, further comprising: providing the funning tool with a hanger engagement element housed
within the inrechpsly:critfhyiRgreie siemity foehRiteMHYIRRS:; engaging the hanger engagement

element with the drill pipe hanger, thereby releasably securing the funning tool to the hanger.

(c) running the tool and the hanger into a subssead;

(d) rotating the stem relative to the inner bodythereby release the stem and
piston for axial movement relative to the innerygod

(e) lowering the stem and the piston axially fe&@to the inner body to a landing
position;

(f) engaging the piston engagement element with giston to prevent axial
movement of the piston and the stem relative tarther body;

(g) applying fluid pressure to an annular areacsurding the piston to move the
piston, inner body, and stem axially downward, ¢hgrsetting the well pipe hanger;

(h) disengaging the piston engagement element frempiston to permit axial
movement of the piston and the stem relative tarther body; and

() applying fluid pressure to the annular area@unding the piston to move the

piston and stem axially downward relative to theeinbody, thereby setting the well pipe

hanger packoff.

11.  The method of claim 10, further comprising:

providing the running tool with a hanger engageinsement housed within the
inner body; and

wherein step (b) further comprises:

engaging the hanger engagement element with tilepgre hanger, thereby

releasably securing the running tool to the hanger.
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rotating the stem relative to the inner body in the same direction to a release position, thereby releasing
the running tool from the bridging hanger. 13. The method of claim 10, wherein step (b) further
comprises: extending the piston engagement element radially outward into an extended position. 14.
The method of claim 10, wherein step (h) further comprises: rotating the stem relative to the inner
body in the same direction to retract the piston engagement element to a retracted position. 15. A funning
tool for setting a well pipe hanger and an annular seal having an energizing ring in a subsea well, the

funning tool eomprigiRg: mettoMeMigihadaptecihe Pesitiprditg weakkpips hanger and the annular seal
within the subsea well; a piston adapted to drive the energizing ring to set the annular seal in the

subsea well; and
rotating the stem relative to the inner body he same direction to a release

position, thereby releasing the running tool fréma bridging hanger.

13. The method of claim 10, wherein step (b) furt@mprises:

extending the piston engagement element rad@alifevard into an extended

position.

14. The method of claim 10, wherein step (h) furt@mprises:

rotating the stem relative to the inner bodyhe same direction to retract the

piston engagement element to a retracted position.

15. A running tool for setting a well pipe hangerdaan annular seal having an

energizing ring in a subsea well, the running twrhprising:

a member adapted to position the well pipe haagdrthe annular seal within the
subsea well;

a piston adapted to drive the energizing ringetiotse annular seal in the subsea
well; and

an engagement system adapted to prevent the gistondriving the energizing
ring to set the annular seal until the desired tithereby allowing the well pipe hanger

and the annular seal to be set in a single trip.
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an engagement system adapted to prevent the piston from driving the energizing ring to set the annular
seal until the desired time, thereby allowing the well pipe hanger and the annular seal to be set in a single
trip. the piston from setting the annular seal as the well pipe hanger is set. 17.The running tool according
to claim 15, wherein the engagement system is adapted to allow the piston to drive the energizing ring to
set the annular seal after the well pipe hanger has been set.

16. The running tool according to claim 15, whertti@ engagement system prevents

the piston from setting the annular seal as thépye¢ hanger is set.

17. The running tool according to claim 15, wherée engagement system is
adapted to allow the piston to drive the energizing to set the annular seal after the

well pipe hanger has been set.
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