COLLAPSE ARRESTOR TOOL BACKGROUND OF THE | NVENTI ON A

subsea well is typically drilled by drilling a first
portion of the well and installing conductor pipe and
an outer well head housing. Then the well is drilled to

a second depth and a first string of casing is
install ed, the casing being suspended by a high
pressure wel | head housing that lands in the | ow
pressure wel | head housing. In one technique, the
operator | owers a blowut preventer on a riser and

attaches the blOGIUAPSE ARRESTORMEOQEh pressure
wel | head housing, then drills the well to total depth.

If the operator is using one type of production tree,

nertical™ tree, he will then
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bl owout preventer. The horizontal tree |ands on top o
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preventer, or 1t nmay be of a high pressure type with a

surface bl owout preventer |ocated on, t drilli
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tofl] AYRALIR khidREhslghd, thd st dndieeconiRraRe batherwdlngt afilled and at
ICL.J? the first string of casing installed without the use of a blowout preventer. The
horizontal tree lands on top of the high pressure wellhead housing, and the drilling riser
is connected to the upper end of the horizontal tree. The drilling riser may have a subsea
blowout preventer, or it may be of a high pressure type with a surface blowout preventer
located on the drilling vessel. The operator drills through the tree to total depth and runs
the casing through the blowout preventer and drilling riser. The operator installs the
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tubi ng hanger in the horizontal tree. Both a tubing
spool and a horizontal tree have one or nore ports
that lead fromthe bore to the exterior. These ports
may i ncl ude tubi ng annul us ports that conmunicate with
t he annul us surrounding the string of tubing. Also,
ports exist for supplying hydraulic fluid pressure to
mating ports in the tubing hanger for a downhol e
safety valve. There may be ports for electrical |ines
for downhol e sensors, as well. A horizontal tree also
tubiag hangur adthehodrontaltdeet port | eading fromthe bore
but a tubing spool would not have a production outl et
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members of the blowout preventer. One manner of testing the blowout preventer is to
lower a test tool on a string of drill pipe through the blowout preventer. The test tool has
a packer element that seals to the bore of the tubular member on which the blowout
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preventer is secured. The operator closes one of the
cl osure nenbers around the drill pipe and supplies
fluid pressure through one of the choke and kill 1ines
to the seal ed chanber defined by the closure nenber
and the packer elenent. If the test is successful, the
test tool is retrieved and the drill string ran back
inwith adrill bit. SUMWARY OF THE I NVENTION In this
invention, atool is lowered into the tree or tubing
spool . The tool has an upper supporting nmenber on its
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member comprises an inflatable bladder that is expanded radially by pumping fluid
pressure through the stem.



When incorporated with a bl owout preventer test tool,
the tool may be re-run to again test the valves after
the drilling is conpleted and before running the
tubi ng hanger. The tool may have a gripping nmenber to
grip the wear bushing. In that instance, retrieving
the tool also retrieves the wear bushing. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a sectional view
illustrating a first enbodi ment tool in accordance
with this invention, the tool being a running tool for
Whbe irlcbporata wigh h brRSvoueplesdnterdest anl, the @ebmeaybé mrmaso again

teQRRY VAt SlE LB ati liﬁg_tiéjcc;rﬁklﬁet\%@ ahd BfSRirfhind thGtubing Baner. The
oo e Bk o I g 30k A, R e i
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tool as well as resisting test pressure forces applied

BRELFEDRSCRIPTION OB TWERDRAWINGY. FIG 3 is an enl arged
sectional view of an alternate enbodi nent for a | ower

ortion of the tool of FIG 2. FIG 4 is a sectional,.
FIGT &y § pectienal giomr st g erire paibarima og) malpgginge yath this
ingentiondthe tw! heing a ririning taollor theritee ahwell avresisingigstepressure
folde® upplied Rk RMRAMY & the@dar bishingas wel | as resisting test
pressure forces applied externally to the wear
Ff&“iﬁ’é 2 8értia1 sectional view illustrating a second embodiment of a tool in
accordance with this invention, the tool being a blowout preventer test tool as well as

resisting test pressure forces applied externally to the wear bushing.

FIG. 3 is an enlarged sectional view of an alternate embodiment for a lower portion of
the tool of FIG. 2.

FIG. 4 is a sectional view illustrating another embodiment of a tool in accordance with
this invention, the tool being a blowout preventer test tool as well as resisting test
pressure forces applied externally to the wear bushing.

FIG. 5 is an enlarged view of a lower portion of the tool of FIG. 4.

FIG. 6 is a sectional view of another embodiment of a tool constructed in accordance
with this invention, the tool being a blowout preventer test tool as well as resisting test
pressure forces applied externally to the wear bushing.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, a portion of a subsea wellhead assembly is shown, including a high
pressure wellhead housing 11. High pressure wellhead housing 11 lands within a low
pressure wellhead housing (not shown) and has a string of casing that extends into the
well to a selected depth. In this example, a casing hanger 13 is shown, which would be
connected to another string of casing that would extend to a deeper point in the well. In
this example, the well was drilled and casing hanger 13, along with its string of casing
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FIG 5 is an enlarged view of a |ower portion of the
tool of FIG 4. FIG 6 is a sectional view of another
enbodi nent of a tool constructed in accordance with
this invention, the tool being a bl owout preventer
test tool as well as resisting test pressure forces
applied externally to the wear bushing. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 1, a
portion of a subsea well head assenbly i s shown,
i ncluding a high pressure well head housing 11. High
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N R T e
3lsqpupynicasessiniaalag sace SoHBAIAG Hsdkbipg (not sRAW) 3Vithy the exterior
anfi%has a valve 33. In this example, an upper tubing annulus passage 35 extends
between bore 25 near the upper end of bore 25 to the exterior. A valve 37 within upper
tubing annulus passage 35 controls fluid flow to upper tubing annulus passage 35. In
addition, although not shown, ports will exist for supplying hydraulic fluid pressure to
ports in the tubing hanger for delivery through lines to a downhole safety valve. Also,
tree 15 may have one or more ports for electrical lines leading from the exterior to bore
25 for connection with temperature and pressure sensors and optionally an electrical
submersible pump.
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In some applications, a tubing spool would be employed rather than horizontal tree 15.
A tubing spool would resemble tree 15 but it would not have a production passage 27.
As a tubing spool, it would have a shoulder for landing a tubing hanger within, and it
would have ports for hydraulic fluid and optionally electrical lines.



Tree 15 has an axial bore 25 that extends through it.
In this exanple, the inner dianeter of bore 25 is
greater at the upper end and smaller at the | ower end
of tree 15, but the smallest inner dianmeter portion is
essentially the sane as the inner dianeter of casing
hanger 13. A production outlet 27 extends fromthe
exterior of tree 15 to bore 25. A production valve 29
controls well fluid flow ng out production passage 27.
A |l ower tubing annulus 31 extends frombore 25 to the
Prévttte idwaringfiret 11 8 éntd the seqeewedr bhshings Fnis instedled Within bore 25.
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portion of wear bushing 39 is equal or greater than
the m ni muminner dianeter of any tubular structure o
| ocated bel ow, such as the Pnner dianeter of the
casing attached to casi ng hanger 13. The outer
di aneter of the upper portion of wear bushing 39 is
al so greater than the outer dianeter of the | ower
portion, and the thickness of the upper portion is
greater. After landing tree 15, test fluid pressure
can be applied to each port or passage 27, 31, 35 and
t hose nentioned but not shown. This pressure exerts a
radial inward force on wear bushing 39, tending to
cause it to collapse. In the enbodinent of FIG 1, a
tool 47 has features to arrest collapsing that m ght
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A reaction nmenber 61 is secured to stem55 for

engagi ng the inner dianeter of at |east a portion of

wear bushing 39. Reacting nenber 61 is shown engagi ng

a lower and thinner portion of wear bushing 39, but

the position could differ. Reacting nenber 61 may have

a variety of configurations and is rigid in the

exanple of FIG 1. Preferably, it conprises a

plurality of radially extending plates or blades, but

it could al so be solid because there is no requirenent
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b8inS 3@5th%1%5v\/§1tb% ah WHRW%P& bfipefent 8¢ R thé @&Eﬂnﬂﬁesttpt’@sure
TSl LG G bAoA e
forgst er f ace hydraullcally if tool 47 is hydraullcally

actuated. The operator pulls tool 47 from wear bushing
A&Sr t%f%slqrirghae %gélﬁ?gn ﬁgat@%feﬁ%ﬁ%ﬂﬁ{)opbbﬁg &?&m??aw locking
el&hbnt 53"to Tt ] t e hydra if'to0l hydrauhcally
il iR A
then paymeyts pslrdproger totrren z&pn)pe@w&fwh@dir@lalga)f&w%d

profile on the upper end of tree 15. BOP 62 is a
IROYEBbAiRRA of #1161 2, (RE ShROmAterdld ﬁreI WRREd 1%9 Qe@fS 20BOP 62

("F?S{g;in %B?WIS ?chﬁglﬁﬁca?lg%g#l% lr 'te'a]QOSI oove? F@ﬁl u(i‘ &)&}mg%r ;ﬁi of tree

1% BQING? il soprantiopal uajtdocated tredpwer o
drilfing siséroBOP 2 et enmperanfctlaments @t far dosing eﬁf frugg ﬂ@W el

thgel mggg%i ﬁkéd ﬂé@élfﬁm g a?und gipa ér?ffﬁ;@ fdm%séﬁgﬂﬁ& are
si a fid fuﬁl bore'8 §1yacﬁ£n br of ;%éq 319) 1§as a number
L o St Al i e

62)@td}ﬁ‘g‘ﬂnttp@glt$ mgqn etgmanisfi4 and between the lowest BOP element

o
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64 and tree 15. In the exanple of FIG 2, tool 63
differs fromtool 47 of FIG 1 in that it is not used
to run tree 15. Rather, tool 63 is |lowered through the
drilling riser and BOP 62 for testing the BOP and the
val ves of tree 15. Tool 63 has a supporting nenber 65
wth a locking elenent 67, normally a split ring that
selectively noves radially froma retracted position
outward into engagenent with profile in bore 25.
Supporting nmenber 65 |l ands on rim41 of wear bushing
oBhd thectil3l s exanple. Tool 63 has a bore seal 69 that is
typically elastomeric and seals agai nst tree bore 25

Ingﬂ% Q)f@gﬁ%ﬁtl lﬁ[ %f ﬁ 8ﬁ%3€ ?ﬁ% s ?00927 B{' IEIQ}' 9 I'i? fRA0R ?é:l#OQ ruse@isto

rupdred d Pt Rathercloohe3 iglowere ﬂﬁ@lghzhe sirl bm% rléﬁff aaﬂ &QB“ ﬁ‘o? foptspting
the B@Mindi the salpgsafitiendS fBoubé3 haba suppaiting mepadler 63 wiith ajocking

elEHBR 679ndrihaR9 8 isplitGihgWhit @el'e@t%moﬁés&@my fdmmnattatdded
pocfﬂ?ogc @Jséahrﬁ t) Qﬁ%& Et th 1h B8 é;?Se g pl')rt? Héber s6t5 elarﬁds
orpm4] W@H\&%gdn fhip s’fw’i e- g Lot o barbF: i
tyimelly:l dmwamc anshssals agains irse bote@SRitieg caprgirahtA stemy J extends
heGugR cohkieordr 85 iafid Dasegpgensadithasicbimettseo psoing lo€ commiuiipsueh as
P%Q g% 2A§ Qide 'dﬁ&]gﬁ (H&WHW& n%ﬂo R xﬁgmBé} 6%9t@indtddl 63 in a
cnof MBIV B LR bR o
stern JA de resdirestion disergagenibe -glohmid Rip, BlowiRgie L W@V%g
ddwnward sclativiead suppottingrmeember 6§. Hendravnvzed inovement causestogking
elaﬁé‘nt%@&b $ole oﬁﬂva!rd Mte&igapémént Wath tﬁ@pﬂolﬁ[&nwﬂi Tssdndtale
pu’sg vfj n@&? %ﬁ i‘uﬁ ﬂh{} g%?%gg %&%&ﬁ@ﬂ ith bor€85 S

rac essed wthin the

outer di aneter of reactl ng nenber 73. Ports 76 lead to
Atrtrstiba sembef 73 rangymissite 3 lewennertiingf staan s foy sngagement with
the ek WiafiGtek bfivdarbusisiag 89, Th chip umbodiawehts reabtinghevabet 73ris 0

artafr AP RNPAY QSTEH fts \éktteﬁox"l%%eaﬁﬂ Rtk B ifder Uheter of wear

bufggngg?v\gat ert?é)l alg §§ Fo@@ rﬂ% ﬁ%{l?lz‘}) f actgciJ of r%g&géd%t}ﬁﬁ %)9 outer
digmeisr p%@éctalgmm@a TR PRS0 159 0 SHFRIBR AP WERTHS LoBBining
seal3d Sfensuppirpeiluié pressume topsk seaghatkeutwardidtorsealong engagement

wite Re6f bubBingnd af BRlapplopaeiafke. as a | ower packer. Stem
71 has an axi al passage 79 extendi ng downward. Passage

79 is . closed at the |lo end, and ha ne, or .nore
Thyannutas spepe SHRUNdig sten m@ﬁ@ﬁgg%@@eﬁ 4] 60 ALt pember
seBt BF emarisps a scatdd chamben 778 Supnesting pember fidand spal 89 serye gpan
upher pivier, ahd feactifd Mynber3ant seal fasamgraszdoer gHokerbBten/71

Q\!n}éxwf' Qfﬂe%l &%ﬁﬁg%%%@ PQ@?@@WB cRiE fvESloweealdd, and

el o b T R A o

ouzdet 8} bes aipyessyraghefaialyei 83 dhatiallews oW/ SEMAPLNH
clmaibeeil onlgathen asalectgd pesiure Hdscheen hpdnmdrﬁqageqe(gmng QOI’tS 76

cdrfhlhiEME dir8dil willestérh HBEsa@é17D.

In the operation of the embodiment of FIG. 2, tree 15 is run and installed conventionally
with a conventional running tool. Then the running tool is retrieved and the riser and
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BOP 62 attached. The operator then |owers tool 63
through the riser, BOP 62 and | ands support nenber 65

on upper shoul der 41. The operator rotates drill pipe
72 to release stem 71 to nove downward, which causes

| ocki ng menber 67 to engage the profile in tree bore

25. The operator uses tool 63 to both test BOP 62 as
wel | as prevent coll apsing of wear bushing 39 during
testing of tree valves 29, 33 and 37. BOP 62 is tested
conventionally by closing el ement 64 around drill pipe

B@E 62 l’adadlidmlfég)pﬁfattirdhdnl’lbwa@ odd 68 tirbugihthe elherkBORI6A ani ldnds

&Eﬁl g@e} %«%!H%?&l agkiopedidr Bdweearill Eﬁk 70 9®telease

el s PSSR TR o b e E AR

¢%§ val ves 29, 33 and 37. The di nensi ons of
supportlng menber 65 may be selected to transfer the

i’%rchsf:@tbgl%m boAkstBORET hdgell &Spreviait 65114856k 6Rwear
busfﬁr glﬁlg uhﬂ%t%' t;;%)n ‘Hé fve?i%tﬁ ahli 89. BOP 63 Rkted mfeﬁtﬁ)nally

Vers
by langHeRFNE & wpoaiping i Ui Gle.df the hoke
and duthlingsdh6fintodhe chanbey d@“med beticen st teaksepl 6% and byt d
pré@ntee eRABRO6R Mhe 0Perd@ nal peiforngthd Slaout peeveest testdpefvie or

ﬁepﬁes,}@éyaq es@fg 3§gf3p is not particularly high,

ocki ng el enent” 67 could be elimnated. To test the

val ves, the operator punps fluid thrqough dril] pipe 7
Therlimgasiensgd symporting membsrp> mavcsssglested & fragsicy h%@%‘sﬂﬂ%
fowdelon spaleé9etuting kasting 61 BOP i6A tluwougialobldng Eement 67 to tree 15 rather
thétHol W 80$hidd M1 R S8R WebsaPREEREMbrB] i@ Wwehr B Bing 39 has

ugfgc%rgﬁééﬂg%% gﬂfeé 3 @l e E i g&m{ b I TRE S (Re@ward
forps cOmEORTL SR Wl’z‘a@g@ﬁé%m% Al 1B ?éar‘&?soqf%%ﬁ? it

pamca@'l}'rlegh doakingntlemer? $7 could bb@h@lmatehlat ei t her nmatches
the external test pressure to be applied to passages

TS tbst tRevAPEL, 3r oPErafdr ;:ﬁfnﬁ§ ﬂﬁlthlfofugﬁ gl bide 72088 Badshige 79.

Ingxgbgtﬁrf:ﬁsmeé'glri fva@g% ﬂlll R]ieﬁ il ﬁ%\y Fits f:ﬁafm c %7 untll
suffasient Batdressurapassss thrpugh S&ﬁleftn@fglmg m&% 6&8§HPT|8&C 3@05%
mémbex sbals @5.2Fhen;Tthe flpidefisvsr @it pressinardief valves$Bent pregsurizes

ch@hﬁb@@?d The bp&atoP aplicd prbfEStol dhembenEn e aflevet tha ditieethatefies

Itnglstte uL§ é Y& 9& b?%si'aﬂg 9for @Fz@fe adj fferen ial
gg)rgs%% Sléga;r‘?? ;gﬁsa% dnenfnéé%? gusj'f\{ég%t

W@f@e e‘:Xfeﬁnql trst REgP i GXGESEQL1BC F4pa
andfoy tgeamonlar véid belieen glemu@er@mnm afjiweRr busb@gﬁ@ anMIte@laore 25.
THeQHFRstiel il Ghdrfiter 7@ $kértian dulheard fecatiat cdineecithe adwart fiarce

callsdd fl%%ﬁ@te%’?ré&ﬁf@ tB ?&@&Q:oﬁgps f%aﬁbﬁs‘ﬁ Feahs uﬁ@arﬁ%rce

th
Tt SN R
ﬂ%mﬁﬁﬁmé?fbéWEgek%@Pt@hwﬁhﬂe%ﬁﬁnences drilling through
the riser, BOP 62 and wear bushing 39 in a

Aﬁ&rb\ﬁﬁﬁﬂétﬁi@ Fhe t8RMHICIhe oPbraf blcklieofl tHel frésstre i SteRgRBsage 79,

l&ifst %:als% %o péfx%gfamce fe&@ %gﬁé ﬁ% ﬁﬁgwﬂhﬁ%ﬁ%rﬂgﬁ 77 bleeds
in
ofébelovm%aca SRR 716 Oprain: SwﬁﬁFtBF\éeSt PRl G Cppgmenices
drilbeg themuguhghmm BOR 62 and w9ardyahing 39 i ¢ pweathnabmﬁ@wr After
hanger with a string of tubing, the tubing hanger o
| andi ng on a shoul der in trde bore 25 above production
passage 27.




Al t hough shown as part of a BOP isolation test tool,

tool 63 could alternatively be used as a running tool

for tree 15. In that instance, supporting nmenber 65

woul d be interchanged with connector 49 of FIG 1 and

a seal simlar to seal 69 (FIG 2) added. FIG 3

illustrates an alternate enbodi nent for the | ower

portion of tool 63 when tool 63 is part of a BOP

i solation test tool. The sane nuneral s are enpl oyed,

except for the conponent nodified, which is designated
thB WriBinghias'Peech \ohpletedreRIperagpr Matsrasing and a sasilptangarshraugh
nJe? %’(%’lﬁﬁb%Z FEBW bf1§ 59, 6L bperatdr %hld&ﬂerﬁ&ﬁﬁﬁl&é the well
o e T
tula@gthmer dpnding an?eshphwérr lndxes Reteed @vagﬁu%%maﬁ@g%g

Gi ppi ng nmenber 82 may be a variety of types, but is
ABRQMA sRSwiRBs v el BOD lisdbetidn $dat iobl, ch)dl 93 c6iild pREMmativaRneised

as a2rL ?cﬂ)ﬂ” qu fn ha{t sccén%gesu H2 919653\%%%9
S e

tree 15, rather the retrieval occurs just before
FIG, Biilgstiates ah Wiérage babgéiment\or thellbyer porti@nafeodlicGnetien tool 63

is g;%g&mip lga%oﬂ t%stew@' @H&%{eqmﬁz%}ang Er\é% ;fﬂ’@%d syt st the

cogqqopﬁrg I?‘H@l.l %é%)%fe%%gf p%%g ODol et%ctuganxﬂ%rggegrl 73'is '
shewss r%m(aﬂ:leaonz’pn?rérfr%%mu ThgAme ieopmps reacfipg member 73
togat 2l by theeaded etgageryntr bt FlGe¥.arcautiag nienstier A3 hd9a ghipping

méhB& $28hd1@%fps tHanie ditRSet&@of wWetEbubhing BOOGrifging seiribdr 82 may
etap AHL g'hofl% es%t ‘fiisssh%(xgl %H%l.x agc?ﬁﬁgéd ﬁ\%ﬁﬁ ﬁﬁdmélﬂber 82

ISﬁBIPSFF{“Cte Fféregtfé(F’zX‘fe nigz.’ﬁd’f’ ?I%l 34 r%‘iyeﬂot perform
a test of BOP 62. Prior to appl ying test pressure to
Thd épevitdrmesuld hbtewa 5 Ritrivve wet Blishing|39 ppioe gsdriling through tree

153%99%@ %&éval dd6rs @s%ef&?é‘x‘%ﬁﬁm SheRUibiE BeSdey. NiBRRI ke

e
R Loty AL G [ G s
extrad¥ip ﬁ@therwf@l%%ﬂ%& et oVl R hRBIng a5 nS RSN 73

(Ri@L2)efor mweetinghmishban §33 thetaperator eanipetamnty mirsye dear bushingd,
b ﬁﬁagéﬁ%e Qhlved dfRIeNG. TEAIIE8Ns A thiolgh BOPEGdpréviously
de% useg? L Bt ar? } %@@ agrsh&pﬁ eyl ﬁbgft o‘ﬁ{tethe

r I n tes L a e
OReEeR ARGORH BmaBor Sy RO A 1oskat o Bﬁf}?l&‘a ??Rb
pressprertatles vabeess the gpmbwpgldmpla(rmeﬁ@e to ahagmbe@ 67 fythe same
mAR{EP 8y previolislg desstibed0proviiea eaplingyfoecel agaimstntest pesssige 6hthe
ip«léljtisrflﬁggkﬁﬂ gid QRS A flridado] ttH@ of)é?htbf ﬁtﬂllsﬁ@%a&d"&l tool
6@ i IRR gk e O ERTR Lo B o S e mensot
grénping memperdd- in a reverse direction after the tree
val ve testing had been conpleted. FIGS. 4 and 5
In! t%lé ébgafrﬂl d ﬁlo@vnt RiaktchoaiBaBrmBNind gHpphgafidiaiek 12 te @it ed
ut |
dlg1n§ thé 1%%5% %t].r?o% %‘g%ﬂ%&é{ad T faﬁ&mé tﬁ?ﬁ 1&5432%&1}9%@ Rﬁ hter tihgn
DIEE {HRIEPAELT TRt TRCTRRFTSTAD A T g{&’ﬁ PR rr%?&? %85
cautd B¢ @nployesid ammsannbmaneh ghat mmnmgs @tr@ﬁtéd\ ﬂu@g the initial testing
Supporting nenber 87 has a seal 88 that will seal o
agai nst bore 25, when ener gi‘%ed, to serve as a bl owout

preventer isolation test tool. A stem 89 extends
t hrough supporting nenber 87.




A plurality of elongated segnents 91 are carried by
stem 89. Segnents 91 are spaced around the
circunference of stem 89 and are configured to fit
closely within the inner diameter of wear bushing 39.
Each segment 91 has a tapered shoulder 92 on its
exterior that |ands on wear bushing shoul der 46.
Segnents 91 define an annul ar nmenber with a central
bore 93 of varying inner dianeter. An upper annul ar
wedge menber 95 and a | ower annul ar wedge nenber 97
argiirretriev gi TheygrippinpaatabertooukitterseBetivelyertehdizede faephmeple e
ro@é?ﬁlg(ﬂ?é drili 8N SrePdrs¥ QB BARIARS tr&@val R tedtRigiad beerd
HELng di anme er in a downward direction. Central bore
BFHES an upper tapered section 99 and a | ower tapered
section 101 that are engaged by wedge nenbers 95, 97
FifiSert and Snll@gratemnibisd dopdiencdt. This entbediopeat also wiilizss thersame
ndohdrald fertkeds AR weat lﬁ@hm§59l Fodd 186 hes ablppottingarietber 87 that is

cc%nr ee&é{)\{le a HHUI gorﬁﬁ (I'E @er oféﬁ@} g gﬂ&]ﬁﬁ& ﬁgVé Y
R e A soEpPdpore2s

logking &

when@nstzizedetoenieds abiyous ResKenter isolaiandagdend; Adlr Phaends

thedugsBshortiigamelaben8dr d novenent energi zes seal 88 and
connects Iocki ng el enent 86 to tree 15. The downward

Ag’g‘g%@tﬁtg Egar dsaegfsnl%rsltsgﬁ %9 @e@"eﬁts@ﬁﬁa élced
Auiee cigoumigregeq ?Mé‘fm go&n ?rsr?on Rt ﬁ*(l e ier

dlamBMOHNeaTbesm}%fE@ch sagstent 9 hkaspORpaned shiopldard X emits ggerior

thatendsemivicat Beshuml sheslded 46. lsegna;ﬁs 9ndéﬁhe afanBula@meaberagith a

ce'nﬂatlfb? ﬁ 9} dianSter An ﬂ? wedg hﬁ&bbxs% and a

or retri
log¢ L‘W(?Q%Fs’inﬁ be 57 5 Hgly s ‘&A[ Bt B9 g o, the
copinghifieveally pf wr;ﬁgesmp@he\? 8s, %feperﬁ@ ag%he%ﬁ digmetghiper doyypard
diteovied. GuatigicboreddhassanQippertdpesed sectipp®d ambudlowenepered section
1013R& RerprpdAsPRe iR idfbeldds, 94 vifeh BRI ABIGRIowniwatd. ar
to grlpplng nmenber- 82 of FIG 3 could also be utilized
upper. and, | ower wed ers_9 97, if .
Inrtb% m?eé%m of the fhisd € g‘ilwgg wmrggb Eﬁefag%v loyiseed fhroughy fhe riser
arcif BOR 6 €F16k Ahadscodbect@irtotiese nersr? 5t wigh supperipgaeernehey 87 in the
safﬁﬁqﬁﬁﬁﬁepﬁih FIGE Thewperahe rétatesisted 89ro aaususrihe J-stt (wdt BRswn)

V(\ﬁ%éa% h&ld lg\pﬁg s%:n ﬁ E%g ef@&&pgq Z;ﬁi’fecs oM 88 anzi1 )
e opking et S g loobie osvrftvr?rg i st peds
mgmbera Ph7 tp ush see@ERts| ééacaeliwtwe@t FiG 31 shoys lewezwedge
membéralTae adenpgrqokition, wetger seBmems Q1 dutverd. fiheropbratog éwsts the
Bf)? utifigin §&dt1 88 aﬂ@te@ﬂcs t}Fel $alves-of s ?5 {nl tA8 sdnfe Mbfner Gs inl the
d?m tool 103 may al so be incorporated as
eIBléor %If | soI ation test tool or as part of a tree
running tool. As shown, supporting nenber 105 has a
Afercthe [6fing i aompletadsthe @acnamr retriexes ool 85 b5 lifiong sters 8P rrgusing

it &f mavigwardredativiQ sdgindnd AL Eﬁls&&ﬁo‘i'ds\oﬁr @fagamad bfgsper and

10%%@%%%@.%@%%3‘3?2% R s L
el astoneri c annul ar nmenber that has upper and | ower )
A grigping anemibr similsr tongrinping membier? of FIGahcaydd alsg bejutilized with
support the majority of the l'lnternal bore of wear o
bushi ng 39. A stem passage 3 extends through stem
109. Passage outlets 115 conmmuni cate the interior of
bl adder 111 with stem passage 113.




The operator utilizes tool 103 by punping fluid from
the surface down the drill string into stem passage

113 to inflate bl adder 111. Once inflated, the

operator will test valves 29, 33 and 37 in the sane
manner as described in connection wth the other

enbodi nents. The invention has significant advantages.
The tool allows a thin wear bushing to be used, which
provides a large bore for drilling operations. The

tool resists the external forces being applied to the
uppeaandloski wegdgeAhanbert 8 Hpifretdenal pEwéaybustongd? is desired. The
mb¥fdrt 8P wedR Mé@NSerd 05,09 beben EARRhRed dddevddped pésitio@ould
b ulga%gle%ﬁn L ﬁlr}m% hreoftoﬁ{ee? Wangth%ﬂBLn q;ﬁ@o \{72?5 %tv@lln}fntpﬁlcﬁ 2 gy
T ESt £he By owou Qr vent er e Lool can.
rogatiog ©f theetem. rlopl $1old Wierately bp et p fIBUIRTeiaR wighas tool
47 of HG. Whiather thae aiBQRisolation tesisodle BrihafHpsizncie supporting member
87 Wwoull Ok iierchingsd G cdnixet@@Pf €NG. 1.0 those skilled in

the art that it is not so limted but is susceptible

t i h i t hoyt. d ting f th
Rt BE oottt aaS T s SR piaR P Rarbr o
BORlsslationdest fdol prasqugiof sarpsarnning fogl Be SHOWRHSHPRPrippEmber
105 lids atshal 107 dext semisdgathsoineetbope 2F for testingibi nBOPpBtem. 109he
rogaﬁ%cf %Iﬁl\élgérvetfgﬁ ?({ %ﬂ@a@@?ﬁ‘&gﬁbl&ﬁr é‘féefrgi:%rg %ﬁ%ﬂgﬁgm@%&%@&b&d& A
bl ounted 1o stem : der i membef that
el R P e el ey
mpjority eithemttirmg bbreoofiwdae bishing 3% At fem passegei dB eafendythrough

sté0b Wassmpabetlets | IEcdihigehte digpntesond bldddyr Dl lacitngema
e gshing within the bore of the tubular nmember and
p %e i 1 |
providing upper and | ower seals between the wear

bushing and a sidewal | of the bore above and bel ow t he
Theoeneratemisilizesstoo bl f3rhyrmyming guid fkoa te sartgeeovathedrll string
inexsten gassagd Hdcto @iflaté sladded d bl Oncatinfiated, i aperabatwil éest valves
29,138 JHPBPn ABYarthOWRAneE 33 USscribPIRBInQbh Wit hothear
. qﬁﬁlggsannulus on an exterior of the wear bushing

PRET PS> seal ed froman interior of the wear bushi ng;

(b) providing a tool having an upper supporting .
Theemventionhassignifieant edvintages G enl @llowoaihinwean pusbing thnbe
us¥e/Weith pRRilled a 128€bord JortriThey operatione Thieeool aexiktsthaestdrnal
fo%fee's ;B\éfrné gﬁplft‘ldqg Wb : rﬁ&lsot, b tb&26h bA%orESRE! fub@ioRgto

out er .di anete n_an .outer 4 ter of
sadp S {0 XPREEr 1 OP CHCPS PR Drircr B PR E pRdS be
used ttestihe hlomoutprevantay, Theteel 99g selsetivebpeieys Yisov¢ar Ryshing
durinighike sante tiipe t ubul ar nenber, supporting the wei ght of
the stem and reacting nenber with the supporting

er.. . an n | . e
V}Sﬁgﬁ?enlav%ut{d)ﬁ %F%@&ng%\?? H{ a[]%gr r%fg{rsﬁﬁlﬁé& S 5 1 g@ a : rilé to those
skillqd 15 they atthatibismet §<hlém§6<? put 1§ pHSeFPUdIFLP y4d QNS e§ Without
depasdgfroaen thietsbope afitles ivwentiopudhinegtiensdrathsr thau adicedhe gibglar
diil-HHreu@nhémber RO fa&uﬁﬁiﬁﬁ@l}vﬁ&l thie tlewvitiouniefi oh hep ofthe

tup ?ﬁgg@l ’I“llikal.retrfeggldféath& Ai6Wh&cE ICE). R oAl ROERED Snd M¥GHHBrated

ecll o eing resisted by the reacting nenber.
W'.OQﬁ%eqﬁﬁ4#9@%%ccording to claim1, further )
conprising: connecting a bl owut preventer to the
tubul ar nenber; sealing the_tool to the bore of the °
tubul ar nenber with an uppeﬂ seal above the wear
bushi ng, the upper seal defining a bl owut preventer
test chanber above the wear bushing that is seal ed
fromthe interior of the wear bushing; and closing the
bl owout preventer and applying fluid pressure to the
bl owout preventer test chanber between the upper sea
and the bl owout preventer to test the bl owout
preventer.



3. The method according to claim1, wherein an upper
portion of the stem extends above the upper supporting
menber, and the nethod further conprises: securing the
t ool to a grooved profile fornmed in the bore of the
tubul ar nenber above the wear bushing; and connecting
t he upper portion of the stemto a conduit and
| owering the tubular menber with the conduit froma
surface platformonto a subsea wel | head housing. 4.
The met hod according to claim1, further conprising
cgﬁum‘ y ng an inner portion of the sidewall of the wear
ushlng with the reacting nmenber and retrieving the

hing wth the to
1 K{nﬁg}ggz rcp(g?sa‘lrﬁ éesttlgg 8|subs%a T%flf\ﬁ%d a§§e§ﬂ) )éﬁgvngaasliuba_lglemember
witk adbere and atleass opgport expRd %@0@ ﬂf“? 'a?ra “h%‘ﬁﬁéﬁm%s& éﬂf‘d‘iﬂh@lﬂf
membératheymeathddwamprisingnia) placisg ewear Bushifigawithin thedore of the
tuB@lﬁPﬁl@inBéf dn@ pedvadifg kppered Riwer %aﬁlae@x@éen&l@é‘fw&ariﬁshmg and a
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out the outlet passage into the chanber.

2. The method according to claim 1, further comprising: connecting a blowout preventer
to the tubular member; sealing the tool to the bore of the tubular member with an upper
seal above the wear bushing, the upper seal defining a blowout preventer test chamber
above the wear bushing that is sealed from the interior of the wear bushing; and closing
the blowout preventer and applying fluid pressure to the blowout preventer test chamber
between the upper seal and the blowout preventer to test the blowout preventer.

3. The method according to claim 1, wherein an upper portion of the stem extends
above the upper supporting member, and the method further comprises: securing the
tool to a grooved profile formed in the bore of the tubular member above the wear
bushing; and connecting the upper portion of the stem to a conduit and lowering the
tubular member with the conduit from a surface platform onto a subsea wellhead
housing.

4. The method according to claim 1, further comprising gripping an inner portion of the
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8. The nethod according to claim1l, wherein step (c)
conprises radially expanding the entire portion of the
reacti ng nenber that engages the wear bushing after it
has been inserted into the wear bushing. 9. The
nmet hod according to claim1l, wherein step (b)
conprises: providing a plurality of radially novabl e
rigid segnents that are arranged in a circunferentia
array around the stemto define the reacting nmenber;
and step (c) conprises wedging the segnents radially
sidesitallrf cheafdae bushings witlethe acudtihg membercdridrgtriceing ¢ire weay bushing
. to the wear bushing. 10. The nethod
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lnﬁﬁ@@ RE- bel ow an upper end of the tubular
nenber (c) applylng fluid pressure to the port, which
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wédk bhidiengiear bushing to resist inward deflection of the
wear bushing due to the |nmard directed force. 12.

hqd i ng:
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An apparatus for pressure testing a subsea wel | head

asse havi n t.ubu W th hor e t

U1 Beeined 7 BoniTe Rotter sm%ﬂﬂteﬁ% Hise R ity Bmepber
of the tubul ar menber, conp sing: a wear bushlng
located within the bore of the tubular member and
seal i ng conmuni cati on between the port and the bore,
t he wear bushi ng having exterior upper and |ower seals
bet ween the wear bushing and a sidewall of the bore
above and bel ow the port, the wear bushing being free
of any passages extending through its sidewall at any
poi nt between the exterior upper and | ower seals,
t hereby defining a wear bushing annulus on an exterior
of the wear bushing that is sealed froman interior of
the wear bushing; a supporting nenber for landing in




whi ch increases fluid pressure in the wear bushing
annul us, the reacting nenber and the supporting nenber
bei ng of |arger outer dianmeter than the stem 14. The
apparatus according to claim 13, wherein: the stem has
an upper end above the supporting nenber. 15. The
apparatus according to claim 13, wherein the reacting
menber conprises: a rigid nmenber extending radially
outward fromthe stemand defining an outer dianeter
substantially the sanme as the inner dianeter of the
wiEaboRRUsH atigast bhe ért gitehdighen tisbora e the betadortoftthetubular

mle:?ﬁ%hfhg %ﬂ?odl c%?%h m%f (@) 1§1 t@?geafrﬁﬁ g%ﬂﬁ"ﬁ MRBoRI LK S
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theidBy Qéfhh fPa WRAHMREIAR Hnduiles & a@lvm&mp bEthe Kear buskil tid &

se%gg anu 1%%@941%9%%%%&5 e%r@ pro mn : afEB “gmﬂnxeaxﬁihgwer
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thb Béay, CRAtINPPSAled REarhBEitHS S thle SvehDbustitf sniragndingtha kteoh and
‘fﬂ ﬁ% e]%ﬂ%r Lte1oWat ﬁé’.c'kgrr rln%bérg Qhé"?e%feg %lal%l&c??la@iﬁ Wa&Rer end
bedgNE i e B TEPRE e atovs e A0 Lo btk QU 8 bl
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inward deﬂectlon of the wear bus ng due to rected force.

12. The method according to claim 11, further comprising: connecting a blowout
preventer to the tubular member; and closing the blowout preventer and applying fluid
pressure between the upper packer member and the blowout preventer to test the
blowout preventer.

13. An apparatus for pressure testing a subsea wellhead assembly having a tubular
member with a bore and at least one port extending from the bore to the exterior of the
tubular member, comprising: a wear bushing located within the bore of the tubular
member and sealing communication between the port and the bore, the wear bushing
having exterior upper and lower seals between the wear bushing and a sidewall of the
bore above and below the port, the wear bushing being free of any passages extending
through its sidewall at any point between the exterior upper and lower seals, thereby
defining a wear bushing annulus on an exterior of the wear bushing that is sealed from
an interior of the wear bushing; a supporting member for landing in the tubular member;
a stem extending downward from the supporting member; and a reacting member along
the stem and spaced below the supporting member, the reacting member having an
engaging portion for engagement with an inner diameter of the wear bushing to resist
inward deflection of the wear bushing when test fluid pressure is applied to the port,
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19. The apparatus according to claim 13, wherein the
reacting nenber conprises: a plurality of radially
novabl e segnents that are arranged in a
circunferential array around the stem and at | east
one wedge nenber nmounted to the stem for wedging the
segnents radially outward in response to axia
novenent of the stem 20. The apparatus according to
claim13, wherein the reacting nenber conprises: an
el astoneric bl adder nounted to and surrounding a

whioh triceas@ffluidpressuedin thdreeatbmshihg enrmutpsathe esacting membenapd

th% F%ﬁtgﬁtxﬂeﬂbr ibBihE loF Rl o louteh iahleRd 8n tHterUNMI NY

e rough the stemto the bladder to inflate the

adder agai nst_the inner djaneter of the wear

14T bnRpRYratupaECoring ta Slsin 13 wherEiasing SiCH: has 2R uBPST,eRd above the

supportihgmeawpr i sing a gri ppi ng nmenber on the reacting
menber for gripping an inner dianmeter portion of the

1594 agﬁﬁﬁh@&cﬁﬂir{g‘% SEAE 3,t Wherdfdhe Qﬂéﬁﬂg'?ﬂember comprises: a
rigid member extending radially outward from the stem and defining an outer diameter
substantially the same as the inner diameter of the wear bushing, the rigid member
having a length that is less than a length of the stem, measured along an axis of the
stem.

16. The apparatus according to claim 13, further comprising a blowout prevent test seal
on the tool above the supporting member for sealingly engaging an inner diameter of
the tubular member, the supporting member and the blowout preventer test seal
blocking communication in the tubular member above the wear bushing with the
interior of the wear bushing to enable testing of a blowout preventer.

17. The apparatus according to claim 13, wherein: the tool has interior upper and lower
seals for defining a sealed chamber in the interior of the wear bushing between the
interior upper and lower seals and surrounding the stem; and the stem has a central
passage and an outlet from the central passage between the interior upper and lower
seals for applying fluid pressure to the sealed chamber.

18. The apparatus according to claim 13, wherein the entire engaging portion of the
reacting member is radially expansible.

19. The apparatus according to claim 13, wherein the reacting member comprises: a
plurality of radially movable segments that are arranged in a circumferential array
around the stem; and at least one wedge member mounted to the stem for wedging the
segments radially outward in response to axial movement of the stem.

20. The apparatus according to claim 13, wherein the reacting member comprises: an
elastomeric bladder mounted to and surrounding a portion of the stem, the stem having
a central passage leading to an interior of the bladder for pumping fluid through the
stem to the bladder to inflate the bladder against the inner diameter of the wear bushing.

16



21. The apparatus according to claim 13, further comprising a gripping member on the
reacting member for gripping an inner diameter portion of the wear bushing to retrieve
the wear bushing.
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