OFF- CENTER RUNNI NG TOOL FOR SUBSEA TREE BACKGROUND 1. Field of Invention
100011The device described herein relates generally to the production of
oil and gas. More specifically, the device described herein relates to a
running tool with an off center attachnent conpensating for asymmetric
christmas trees. 2. Description of Related Art [0002] Subsea wel | head
assenblies are typically used in the production of hydrocarbons extracted
from subterranean formations bel ow t he seafl oor. Subsea wel | head
assenblies generally conprise a well head housing attached at a well bore
openi ng, where the wel KRplcENPERGIdemiNg AUGFORBUBSEATREENY dr ocar bon
produci ng formations. Casing and tubing hangers are | anded within the
housi ng for supporting casing and gaoeguebiydp tubing inserted into the
wel | bore. The easing lines the wellbore, thereby isolating the wellbore
from t he surx.oundilngf hedmist i on. Tubing typically lies concentric within the
casi ng and provides a conduit for producing the hydrocarbons entrained

wi t hi n the fl600dht iThndevisg Méshrémd hass errs sasrally ts dhetpyqulinaiah bioil ang basd&loecchr i st mas
trees connecting to the upper end of the wellhead housing. The christmas
trees cont r oPecHisdlydins fgvicp diserived berdip trags 19t Benineder! MG AT o1 Eenige ppteat

compensating for asymmetric christmas trees.

2. Description of Related Art

[0002]  Subsea wellhead assemblies are typically used in the produotidn of hydrocarbons
extracted from. subterranean formations below the seafloor. Subsea wellhead assemblies
generally comprise a wellhead housing attached at a wellbore opening, where the wellbore
extends through one or more hydrocarbon producing formations. Casing and tubing hangers are
landed within the housing for supporting casing and production tubing inserted into the wellbore.
. The casing lines the wellbore, thereby isolating the wellbore from the surrounding formation.
Tubing typically lies concentric within the casi.ng and provides a conduit for producing the
hydrocarbons entrained within the formation. Wellhead assemblies also typically include
christmas trees connecting to the upper end of the wellhead housing. The christmas trees control
and distribute the fluids produced from the wellbore.
f0003]  The christmas trees are installed onto the wellhead housing by latching a running tool
within the tree's main annulus and attaching wire or drill pipe to the running tool for lowering
subsea to the wellhead housing. Often the tree's center of gravity is not coincident with the
annulus axis; which if uncorrected causes the tree to tilt to prevent properly landing the tree onto
. the wellhead housing. The asymmetric tree can be balanced with added weights, but weight

balancing is limited by the lowering wire and drill pipe structural limits. Additionally, christmas



[ 00031The christmas trees are installed onto the wel |l head housi ng by

| atching a running tool within the tree's nmain annulus and attaching wire
or drill pipe to the running tool for |owering subsea to the well head
housing. Oten the tree's center of gravity is not coincident with the
annul us axis; which if uncorrected causes the tree to tilt to prevent
properly landing the tree onto the well head housi ng. The asymretric tree
can be bal anced with added wei ghts, but weight balancing is |imted by the
lowering wire and drill pipe structural Iimts. Additionally, christinas

trees are becqging Jil:f.SRIPLS le%gd %ﬁé}éfri (ftheol %@Eiﬁb\)&%ﬁgKixz!hging"@ks%&m&%a”Ci ng

| ess desirable. This Is exacerbate y subsea we rator using ol der
rigs to instahhistieaBeRE bl L& waNEheRRAVESY olddk 88 BYiRdiNMBe nder Ardefadl t the
rigs experience difficulty while transferring the trees from supply vessels
to the rig. SEMWARY stkems NWENELINhe 1ifQQt}dRediAlcasatile dirsehas the @edsfiehudes a
runni ng tool for raising and/or |owering a subsea well head nmenber. The
runni ng tool rmwyplyivesdludéedgt ool body having an axis, a latch on the tool
body, an offset nenber attached to the tool body, and a lift armaffixed to
the offset nmenber. The [ift armcan be selectively offset some distance
fromthe tool axis to acconmopdate for an asymmetric weight distribution in
t he subsea wel | head nenber. The running tool nmay further conprising a
profile on the latch fornmed for mating engagenent with a profile in a bore
of the subsea wel | head nenber. In one enbodi nent the subsea wel | head nenber
is a christmas tree. The running tool can be lowered on a drill string or a
wire connected to the top of the lift arm The running tool can optionally
i nclude a subsea wel | head nmenber pressure testing system The pressure can
be included in an extension di sposed on the body bottom and fl ow nozzl es
formed on the extension in selective fluid comrunication with a pressuri zed
fluid source. The pressurized fluid source can communi cate to the nuzzles
via a passage, a fluid line, the |lift arm and drill pipe, where the
passage is forned in the body, the fluid |line connects the passage to an
annulus in the lift arm and the lift arm annul us openly conmunicates to an
annulus in the drill pipe. The offset nmenber can be an el ongate el enent
with its elongate side disposed substantially perpendicular to the body
axis. Miltiple lift armattachnment |ocations can be forned along the offset
menber el ongate side.



10005] Al so disclosed herein is a running tool for subsea attachnent to a
subsea wel | head nenber, the tool conprising, a tool body configured for
insertion into a main bore of the subsea well head nenber, the tool body
having an axis aligned with the bore axis, a subsea well head nenber

| at chi ng device attached to the tool body, an el ongate of fset nenber
attached to the tool body and oriented with its elongate side substantially
per pendi cular to the tool body axis, and a lift arm nechanically coupl ed
to the offset menber selectively positioned al ong the el ongate side of the
menber based on the center of grawiMAry of RevEnifibnng tool and the subsea
wel | head nenber. (0006] Al so included herein is a nethod of handling a
subsea wel | hedeboneninae pretchedisrRbo teluds laUaRis g P6od Vdr Ghistg, aad/6rUMrng ats@dda havi ng
a body with an axis, a well head nenber |latch on the body, an offset nenber
attached to t helliredipemizndlte rining toal mayatdiaie hed! tody baviag ef dxised lawieorbibe tool
estimating an offset distance fromthe tool body axis to where the lift arm
i s attached t §oPhe offspigembpetiprded okrepd badvt endii lfigern lalixed tp thepffpat sambsff set

di stance from.t he_t ool od IS ensates for asymmetric wei ght
di stribution 351 f &y o 08 & %Yefyh‘géﬁnﬁ‘%%%?m%%ﬁfhe t‘foia’%%(tf’éwo‘%ﬂ@ fpraa| y

posi tioning t Q%qlnle{no [g?%é)&n Poen 1{9&%?5}9 sea olInead me g enr%r? Ia%Maﬁ% nét he axis

substantial ly er ence, achlng tool to
the subsea wellhgad, grﬁmaeron (RNHHBR B W, &Ll mnggggngnvwm NGohOfla GoF!:le%Qy
novi ng the subsea wel | head nmenber with respect to a .subsea well to conduct
a subsea wel | boxa vepeaaimkbast:. hhge kb3S theOQbsed Y hial ieRBY: isGOPE ik SCre@
pressure testing system the nethod further conprising pressure testing the
subsea wel | hedlk mendeapol wirt e lovresdpn esisll siging @stwirgosystdamhe Tdpef metikath.can
further include deploying a renotely operated vehicle (ROV) proximte to
the running t &6 runna‘ﬂd%aamoyﬁlqa@flywé@saquzeecvewwraqmbp@rqswm teftingsystée Thanni ng
tool fromthe ROV for Elvatlng t he wel | head nenber latch, BRIEF

DESCRI PTI ON d;_rew\wnl\t@gq uded In an xtension disposed on the body bottom and flow nozzles formed

on the extension in selective fluid communication with a pressurized fluid source. The

pressurized fluid source can communicate to the nozzles via a passage, a fluid line, the lift arm,
and drill pipe, where the passage is formed in the body, the fluid line connects the passage to an
annulus in the lift arm, and the lift arm annulus openly communicates to an annulus in the drill
pipe. The offset member can be an elongate element with its elongate side disposed substantially
perpendicular to the body axis. Multiple lift arm attachment locations can be formed along the

offset member elongate side.

[0005]  Also disclosed herein is a running tool for subsea attachment to a subsea wellhead
member, the tool comprising, a tool body configured for insertion into a main bore of the subsea
wellhead member, the tool body having an axis aligned with the bore axis, a subsea wellhead
member latching device attached to the tool body, an elongate offset member attached to the tool

body and oriented with its elongate side substantially perpendicular to the tool body axis, and a



[ 0007] Sonre of the features and benefits of the present

i nvention having

been stated, others will becone apparent as the description proceeds when
taken in conjunction with the acconpanyi ng drawi ngs, in which: [0008]Fig is
a side perspective view of an enbodi nent of an off center running tool.
[0009]Fig. 2 is a side perspective view of an enbodi nent of an off center

r unni ng
runni ng
runni ng
runni ng
runni ng

tool used for |owering

of the member based on the center of gravity of the running tool and the subsea wellhead

member.

[0006]  Also included herein is a method of handling a subsea wellhead member, the method
includes providing a running tool having a body with an axis, a wellhead member latch on the
body, an offset member attached to the body, and a lift arm attached to the offset member,
estimating an offset distance from the tool body axis to where the lift arm is attached to the offset
member, where attaching the lift arm an offset distance from the tool body axis compensates for
asymmetric weight distribution of the subsea wellhead member about its axis, selectively
positioning the lift arm on the offset member a distance away from the axis substantially equal to
the offset difference, attaching the running tool to the subsea wellhead member, and

manipulating the running tool thereby moving the subsea wellhead member with respect to a

.subsea well to conduct a subsea wellbore operation. The running tool may further comprise a

pressure testing system, the method further comprising pressure testing the subsea wellhead
member with the pressure testing system. The method can further include deploying a remotely
operated vehicle (ROV) proximate to the running tool, and applying pressurized hydraulic fluid

to the running tool from the ROV for activating the wellhead member latch.

tool. [0010]Fig. 3 is a side view of an enbodi nent of an off center
tool. [0011]Fig. 4 is a side view of an enbodi mrent of an off center
tool. [0012]Fig. 5 is a side view of an enbodi ment of an off center
t 00kf arh @Rd31iEHNY coubled B 1R oBthell BerieLWictved BostFRQAAIARME el6tzat@ide0f T cent er



a christmas tree subsea. [0014]Fig. 7 schematically illustrates Iift and
wei ght forces and a resulting torque when lifting an asymmetric wel | head
menber. [0015]Fig. 8 schematically illustrates lift and weight forces and a
resulting torque when lifting a running tool having an offset |ift arm
[0016] Fig. 9 schematically depicts Iift and weight forces when lifting an
asymetric well head nenber with a running tool having an offset lift -ann.
[0017]Whil e the invention will be described in connection with the
preferred enbodi nents, it

BRIEF DESCRIPTION OF DRAWINGS

[0007]  Some of the features and benefits of the present invention having been stated, others
will become apparent as the description proceeds when taken in conjunction with the

accompanying drawings, in which:
[0008]  Fig.  is a side perspective view of an embodiment of an off center running tool.
[0009]  Fig. 2 is a side perspective view of an embodiment of an off center running tool.
[6010]  Fig. 3 is a side view of an embodiment of an off center running tool.
[0011]  Fig. 4 is a side view of an embodiment of an off center running tool.

-[0012]  Fig. 5 is a side view of an embodiment of an off center running tool.

[0013]  Fig. 6 is a side view of an embodiment of an off center running tool used for lowering

a christmas tree subsea.

[0014] Fig. 7 schematically illustrates lift and weight forces and a resulting torque when

lifting an asymmetric wellhead member.

[0015]  Fig. 8 schematically illustrates lift and weight forces and a resulting torque when

lifting a running tool having an offset lift arm.

[0016] Fig. 9 schematically depicts lift and weight forces when lifting an asymmetric

wellhead member with a running tool having an offset lift arm.

[0017}  While the invention will be described in connection with the preferred embodiments, it

will be understood that it is not intended to limit the invention to that embodiment. On the



wi ||l be understood that it is not intended to limt the invention to that
enbodi nent On the <contrary, it is intended to cover all alternatives,

nodi fications, and equivalents, as nay be included within the spirit and
scope of the invention as defined by the appended clains. DETAILED
DESCRI PTI ON OF | NVENTI ON 100181The present invention will now be descri bed
nore fully hereinafter wiwth reference to the acconpanying drawi ngs in which.
enbodi ments of the invention are shown. This invention may, however, be
enbodied in many different forms and should not be construed as limted to
the illustr gty eOMicnRALS ST alf AelRiRE! Rid¥cakodd, RES equblBRE £TROdLMeNts are
provided so that this disclosure will be thorough and conplete, and wll
fully conveching vseRpR sefit shd@ofedY BB Ink@flod 8 défhesE thddppen@d ciaiast he art. Like
nunbers refer to like elenents throughout. [0019] D scl osed herein is a
runni ng tool used in handling subsea wel | head nenbers while



subnerged subsea, from above the sea surface to the sea floor, or fromthe
sea floor to the sea surface. For the purposes of discussion herein, subsea
wel | head nenbers include any wel | head conponent or any conponent depl oyed
subsea Exanpl es include wellbore christmas trees, manifolds, separation
devi ces, and other devices used in subsea hydrocarbon production. The
runni ng tool enploys an offset conpensating for an unequal weight

di stribution around a subsea wel | head nmenber axis. The offset distance is:
sel ect abl e and can vary based upon the weight distribution of the subsea
wel | head nmenber being haﬂg&gﬂJﬁyDé$§¥pymmgagl&ﬁggTK%QOZO]VWth reference now
to FIG |, a perspective enbodi nent of a running .
t ool assenfbyisBO 1he pREAVhAREhn WillBowh HRsNTed AR A0 hGORRE] BB SetBePBEN bOdy 32,
a tool alignnent extension 38 downwardly depending fromthe body 32 | ower
surface, anhodcts@hnyiigrbihgaintvatdieehba@iimdnief tRpeEentienae efowh hEhibmaiad?, and a
lift arm54 (drill string adapter). The tool body 32 as shown is a

subst ant i almhay, pplevonde ienbddicddnipery diffecbnclomdsi agdishedd harbe iconsiered ksdimiietitoco t he mai n
bore of a subsea well head nmenber. Latching dogs 34 are provided

ci r cunf er erikq iHpsrgfedambativierds ol kprein rathen éhepecyibpdimendh afpravived ol 182, The

| at chi ng dogs 34 are profiled on their outer surface for mating engagenent
with siml ?Sde%lfer %‘@3’8 ArHeN 309 5Patlse-ead Wik Pl wevey it Kereich e FVETiPE ifnf er ence
of the nmai ol f .a _supsea wel| head., nmenber. 100211The tool alignnment

ext ensi on 3%9%%ﬁ%§P§5§§ap§%‘?ﬁ%ﬁ?@%ﬁﬁ?ggvr?%éFﬁﬁgﬁ%nain body 37 attached to
the I ower end of the toot body 32 and an extension tip 38 on the | ower end
of the cyl ijowdsji caliscloaderdn .is NoB@hELS0140edar BarIM@WbsEOWERELd hlimesghnitehe out er
radi al surface of the cylindrical main body 37. As will he discussed in

nmor e det ai Isutyetgedwubtehdromopzieghe #0syphavd te sa fobeaniiagthasd flpsres gwséazi ng
function The |ower end of the tip 38 is hem spherically fornmed for guiding
the tool bOH{PCRFF fhe gurpties Ardissystnpriercivf subses wpjhead ngelbprh Bgdderfeyehead] 0022] A

substanti al | | aner base plate 42 is attached to the upper portion of the
é(ﬂ’XpoRen or any compongntaaeﬁoyeg subsea. éxamp es include we lboré3 Ehristmgs trees,

t ool body
manifolds, separation devices, and other devices used in subsea hydrocarbon production. The
running tool employs an offset compensating for an unequal weight distribution around a subsea

wellhead member axis. The offset distance is selectable and can vary based upon the weight

distribution of the subsea wellhead member being handled by the running tool.

{0020]  With reference now to FIG. 1, a perspective view of a front side of an embodiment of
a running tool assembly 30 is provided. The running tool 30 comprises a main body 32, a tool
alignment extension 38 downwardly depending from the body 32 lower surface, an offset arm 60
attached on the upper end of the body 32, and a lift arm 54 (drill string adapter). The tool body
32 as shown is a substantially cylindrical member and configured for insertion into the main bore
of a subsea wellhead member. Latching dogs 34 are provided circumferentially around a portion

on the lower end of the body 32. The latching dogs 34 are profiled on their outer surface for



and extends |argely perpendicular to the tool axis Ax. Extendi ng upward
fromone end of the base plate 42 is a renpte operated vehicle (ROV) pane
44. On the panel 44 are hydraulic connections for supplying hydraulic fluid
to the running tool assenbly 30. The hydraulic fluid may be pressurized and
supplied by an ROV. Also included with the panel 44 are val ves actuatablc
by .the ROV, the valves control hydraulic fluid flowto the running too
assenbly 30 via the hydraulic connections. Mre specifically, a hot stab
receptacle 48 is disposed on a | ower end of the panel 44. Adjacent the hot

stab r eceptn%rll eesné1 erinéxt @'it}plﬁlfnjfajr Q(gre%%gﬁr%hflapggtfged?ﬁgcﬁg? iR gnerhadisggRl o0f FIG 1

a T-handl e enporarily rnserte stab receptacle 48. As
i's known, the  J-handh bvR2 wkitedemmwabl e fromthe hot stab receptacle 48 by
the ROV to allow a hydraulic |ine connection in the hot stab receptacle 48.
While a hydraulic line is connected into the hot stab receptacle 48, the
T- handl e 52008n Bée par digondnnextengonpfr deinpipey @oeyintialyeyB@rical @23y e val ves
on the upper portion of the panel conprise a |ock valve assenbly 68 and a

rel ease valaeshelss dwidewer 72 of Niriooh Beckt3R ded %Wfétev%@%iW§|%@ed%V§éFﬂ§|%§¥%8 into the
open position . supplies pressurized draulic fluid to the | atching dogs
34 for extéWﬂF%ﬁlP%%ﬁViH?Hﬂﬁ‘ﬂb%?ﬁﬁ&“g%5?$gﬁﬁgﬁﬁﬁ(ﬁ?iggﬁi%ém?éktee subsea
wel | head nmenber. Simlarly, t dogs . &hgased by
el a8k Gy o WGPt (R RS MILSLERRA P FEAFRC T Y«

. |
operating tHEVE €ase’Val've’ assendly

fromthe dc&g§nir%4and ’;%\stgrpztidgqa@lionr ehe ARer é‘a@%@%@kif/ 368 hierﬁis;ﬂx'él%‘él-l}dﬁgne\dﬁf@rh the t _00| ‘
assenbly 30 extending upward fromthe base plate 42 onto risers on opposite

si des of thegidRkfhseb REMARD e neRBHe6td g dIban marnects to the terninal
ends of the risers An attachment ring 67 is provided on the connecting
menber and for connection and mani pul ati on of the secondaré rel ease

assenbl y 66002210024} minéaby plerrabasprittk #2igaisrhat © tsarpes PyinEle BA YR “upper
portion of the lift arm54. The parkin | ate 56 includes an attachment 57
for connectThg'tifiueed’ ET%GB?I?WT%éq ‘813 foﬂlle?%tpﬁ‘a?éxggglég \ Wja/rdg s rlf’)\?\ﬁlldnogfhfehem duri ng
use of the rsgrg)%%en& L %qgm§§§p§g¥%}iﬁg§gf%§§;\§v¥a@ sdnesed Lhoes LQrnheads on the

) b )
par ki ng pla?e secures t revents tangling of these lines and

protects tRenbdiReSohipgitialyd8ANimRRA the hnAiY ROt LRkbRAI30 darBgerulTheidpar ki ng
plate 56 also includes a fixture 59 for attachnent of a hydraulic line

(FIG 5). 1QO26]Wduhzel ehergpiee bpow RAV. FGe iRjudédeitt ihe tpaal Ad B4 velgesshown
attached to the offset arm 60 by .
actuatable by the ROV, the valves control hydraulic fluid flow to the running tool assembly 30
via the hydraulic connections. More specifically, a hot stab receptacle 48 is disposed on a lower
end of the panel 44. Adjacent the hot stab receptacle 48 is a parking receptacle 50. In the
embodiment of FIG. 1 a T-handle 52 is temporarily inserted into the hot stab receptacle 48. As is
known, the T-handle 52 is removable from the hot stab receptacle 48 by the ROV to allow a

hydraulic line connection in the hot stab receptacle 48. While a hydraulic line is connected into

the hot stab receptacle 48, the T-handle 52 can be parked in the parking receptacle 50.

. [0023]  The valves on the upper portion of the panel comprise a lock valve assembly 68 and a

release valve assembly 72. Manipulating the lock valve assembly 68 into the open position



bolts 64 extending through the |ower portion of the lift arm54. The lift
arm54 is positioned laterally away fromthe tool body 32 wherein its axis
ALA is an offset distance OD fromthe tool body 32 axis A In one

enbodi nent, the value of the offset distance OD is established to
conpensate for an asymmetric subsea well head nenber. I n one enbodi nent, an
asymetric subsea wel | head nenber has an uneven wei ght distribution with
respect to the point where the running tool attaches to the well head
menber. Thus the well head nenber center of gravity is off-center or

lateral l'y dygpgs ﬁ@ssﬁrfzglm)ldﬁﬁ dcrﬁ{ﬁd“ ok OO, Abd FCAMBALi é’lh% mtcgg"iocﬁﬁ‘ga”p' e,

when attaching to a wel er wmthin'its main ore e attachnent
point will poslusroma@emgio&r@ s@REaNCdNAR Wehbr t §18i1AX] Be &gs $49@n BRIcdi@r €. Fig. ?
schematically depicts force vectors representing the subsea well head
menber wei ghtreldAbadan dpetakigy thé felehsa galfets@bll P2 whigHdedOthdlydiatir fluldffdiig: t ool ont o
the nmenber. The vectors further illustrate an exanple of the distance

bet ween t hedoapp-i &u optiohd! irelgpse orapdlyafids plreidaiemithethe afol gseanbiyt 3P, exandimchi ng t o
the main bore of an asymretric subsea wel | head nenber produces a torque or
nmoment arm Wa‘?ﬁ@mrthﬁﬁﬁ‘?maﬁt Hotnto s §p gpriosifesidestsy hewESArFOW: TIOMHE 8 is a
schemati c co risin ce vectors for lifting with a runni o) t ool havi ng
an of f set HﬁmﬁgﬁPt&bF@En 85¥8ftiﬁ?“déﬁ&?ggm?ﬁ8“367%BmfgeI?W%ethe

runni ng tooJonr% tngll;lge? defgr cgrme relse%?ir GRLAS %E‘t etch%ngary re eas asg %i ..ent er of
gravity. The tance between orce vectors repre g i stance
between the Iift armaxis and runnlng tool center of graV|ty A torque or
nmonment  ar m p@sul t/s @Sonal patisdgrpddicest b Yolad bOWe igher pMbAGY TReifisthSeaTMe! | head
menber center of gravity location can be cal cul ated by various known
means. Si mpagmRylatethmclhdre at dttachmert 57 Frecaosthigneded deshicr dingsdol as aagsefitbl y 30
with an attached subsea wel| | head nenber center of gravity can al so be

cal cul at ed. St%ﬁ@ﬁhewgiu'ﬁwsec%fﬁ%eewnwg topf &ty %Ooé@tvwéﬁmé?ﬂdma%%eéﬁwébf wei ght,

th ffset dist | ated t
e et g 3BESe SRpeE e BB BNl Rl o R R Ak ig e g o

conpensat i t gGr . r ounter to
t he nonentqg$£1 or%%ggﬁé%kggﬁggﬂggagﬁg%ﬁ%§§¥£%%@gﬁggﬁ£?¥§2% ﬁg] er bore
and its centRim&f of@hdidiyiine(M@Se. two nonent arnms are in opposite
directions, and if in the sanme nmagnitude, the nonent arnms will. cancel. This
can renmove weight distribution tilt and thus elimnating the need to add
bal anci ng \N@ﬁzaht §Vithmfgyenconayet Elm £i teed|f] agm 54 159‘WPafttaé‘$€déPth¢ et $dce vect or
LF3, its rga ‘%& monent arm TL, the conbi ned melgh force Wo3 of the

running to SN yer eﬂ%WTﬁ@Hﬂ’ﬂﬁWﬂ&?“ﬂﬁ%iﬂ@ﬁ‘%?ﬁhﬁ“ﬁﬁ@“@&ﬂblnatlon s
center of nt. ar et.wee d |ts lift
. %{}e?axgtax%/t g'xdth%)gel bngy wherein_its axxs g 1s an r}f_lset%lsta ce rgg)r om.{

poi nt. 100 ove, e nozz e cy portlon of

t he a'lgn”%&%uﬁ&&@@&'Qﬂcéﬁeﬁﬁhﬁ&%ﬂMﬁkﬂmgbﬁﬁbéﬁgﬁmB&ﬁ§§Mﬁééﬁﬂu%&#b I'n one
enbodi nent, the pressurized fluid is delivered

compensate for an asymmetric subsea wellhead member. In one embodiment, an asymmetric
subsea wellhead member has an uneven weight distribution with respect to the point where the
running tool attaches to the wellhead member. Thus the wellhead member center of gravity is
off-center or laterally disposed from the running tool attachment point. For example, when
'attaching to a wellhead member within its main bore, the attachment point will is considered to

coincide with the axis of the main bore. Fig. 7 schematically depicts force vectors representing



to the running tool 30 frominside of an attached drill pipe and through
the annulus of the lift arm54. Fluid |ines 58 are shown extending fromthe
side of the |ift arm54 and to the upper portion of the body of the tool

32. Passages (not shown) are forned through the tool body and in fluid
communi cation with the nozzles 40. Selectively delivering pressurized fluid
to the nozzles 40 through this fluid supply system can be used for clearing
debris from adjacent a subsea wel | bore nenber prior to attaching the
runni ng tool assenbly 30 to the nenber. The pressurized fluid can al so

pressuri ze ;hpgln%eq ’{!\%ﬁhe,\é}P%%lhbglg\% n%t] gﬁ";ﬁlealﬂ Pedin F r&cﬁ %)P?%@J%‘?'Eh? n%m? fHpSur e

testing the nenmber an er se he pressure
testing feaidd @e REmbenerve WGl AustBRSE @Qme%@me SisthRE bdnhdth te Al
asymetrically | oaded subsea nenbers, but can be perforned on any device
depl oyed usiifigy fohe akdiROca@r tapglm@ssaaﬁmdg tSthe rBGCEECSMY|yymnichR sissgni ng t ool
assenbly 30 can be used for handling subsea well head nenbers that are
subst ant i al watlheyi nmpeiberi prodageel a doqueat nfoeguti arre omkheofirhettool, lam sitfifid tyitbauat | on
the lift 54 would be attached al ong or proximate to the running tool
assenbl y 30ere@nt efisdfis grkariatiocompGhRE)r weton BF Bitiameidh atewingoHIe@ne 8, a ful |
side view of an_enbodi nent of the running togl assenbly 30 is illustrated.
Thi's view df %ﬁﬂ%ﬁ% afih oF qrgegigiordse ?eﬁete% %@rw i thgswapp 9! 88 rfd eF'el ease

val ve assenipf% r%)reisents tE'eer |mpn EOFDII gex?t r Xf’ awtspg’ge %E}arﬁe tt;'et\ly]een te flortc% VEC o(?lsI ve

assenbly 68 K va act ua ihg profiled
for mani pul x@ﬁrés@rns tﬂ@mHﬁJcé Yerv2en 1)% LR ax?rpaxg% ru§1 r[EtL(ﬁ'éénYer oftglga%ty e%lx ﬁ)@q%g val ve
assenbly 72 includes a release valve actuator fittin al so proflled for
manual or RheABurh pligtd idRuaddlfparrdw s @ rear view of an enbodi nent of the
runni ng tool assenbly 30 depicting a side view of an exanple of the rel ease
val ve assenbly 72. Additionally, optional weights 46 are shown stacked on
art edge ofl'hke fTéééé“bﬁlathe@eﬁﬁzm?@eb?e@W efesrayiy RPAEPMIGN &F cAMisief AniirRg t ool
assenbly 3 0029]Fl rovides _in side view an exanpl e of depl oynent
or handllngm8W Hwﬁﬁbgﬁﬂaﬂélﬁ hesgoreh R K g TS PR yf%dwﬁbﬁéenbly 30

as describ eaQacE&irs%!Jsea Wél ﬂea‘é I;h%xyggxng Qer IIF%EM 3 hovgnsb bg a?cu%gg Sﬁ%%@g t!le c%atg menber

conprises a christnas tree tnas tr ee has a“mai n bore 82
formed thr Qughyit\NRaRAd QocitiblBwdi 518 fhe LBset HOGRe 84 c:ABe LANGIale M RBNLAGENR0!

assenbly 30 are shown extended outward into Iatchlng engagenent with a
profil e 80 fhrohdreftreentibdze atyrinRtric Clcight! ftEHBBRC € AadourdtiRg fdd OF eonB2nsatlng fbrhi S
exanpl e of use, the running tool assenbly 30 is attached to a drill string
76 on the uppertenddof cede 2l spdopd mpmeb4rm Phgerdhihe someas atr Bencg detiivel udes an
of fset elenent 84 on one side, thereby contributing to an asymetric wei ght
di stributi % aRPe ey lacaf Femps dere 7! iSeta T HRVitgr AVPY twafrroalﬁﬁ"taf?é bore axis

AB. [0030] The i sel ective osi ti oned. at fset
st oot P tritie B R S RS E Rl D SR R B GRet 1

wel oht di SELRULLON- ek b RhNLAL BE LA OHL 118 ik I ronfL gur ati on

the bore axis AB and the tool axl s Ax substantia I nci de.

Sel ecti vel Ychp@gictilyQmisigestaN@tidgl thice et 01, kesuthf shetBRPEr 1RQosR@ENsat es
for the tree 78 asynmmetric wei ght di stribution. The conpensation elimnates
christmas teigl B8e Wdi bhige Whene bei ag hanadiedwded heenbetpbing ddaglheassenbl y
30. Additionally, an ROV 90 is shown attached to a control line 92 and with
an ROV ar nr@pirasinéreitngl dravamatdibe ROwndGm TAdetveenkirroverght anths IRQYIG0 can be
used for mani pul ating the val ve assenblies (68 72) and delivering

hydraul i c - t hrough t he hot st own bel ow t he
AR TAPAC ML - SRR Sy AR TR i e R
conprise inpstaltati 7 h i 4.0 f. the

wel | head “m% B Bl pt B B0 8 Bl SR ALDR AR LR, 170 Lhe
tree 78. In the enbodlnent of FIG 6, the axis of the lift line ALAis

| argely aligned with the center of gravity CO of the .conbination christnas
tree 78 and runni ng tool assenbly 30.




[0031] In one optional node of operation, the running tool assenbly 30 can
be secured within a subsea wel | bore nenber, such as a christnas tree,
during assenbly of the well bore nenber. This nay be done with or without a
choke nodule installed in the bore of the menber. Accordingly, the running
tool assenbly 30 can be left on the well head nenber until assenbly of the
menper is conplete and after it has been installed on a subsea wel | head.

[ 0032] One of the many advant ages provi ded by using the device described
herein is reduction of counterweights, which eases the difficulty of ol der

(1195 hand! | g SR B DREL LS8R JIRALI NS, BAONS, TS, LRdUGEduR] ONt

. € un
enhances ri g sa"fe educes urre andl ng operations.

[ 0033] It i 554t. @lx}?@li&épgﬁgréghg\QQexrteh@Bg fr&x@th.lf: QM@&RHeW&_aL@S@Q&E th thmpﬁégoﬁi@l t he exact
details of construction, operation, exact materials, or enbodi nents shown

and descri bgthe 138y Mgl thd1 8AL PARASes ARHsHRGY YAb@RYE Sarodll the R6I BPPAL @Nduid O one
skilled in the art. In the drawi ngs and specification, there have been

di scl osed idomumhicaibh with erhedicsrent Sleof vetyhielivetinpgidssuaired i, to ek hbmlag#d speci fic
terms are enployed, they are used in a generic and descriptive sense only
and not f orthiohgh tie flyid swple fysteinreart tuseirfor oiednarddiria dlom adipdaet 2isybyeariellene i s
therefore to be limted only by the scope of the appended cl ains. For
exanpl e, i nMEHE BiPF foorathing fsatrinipg ol asdhgvp e ”t?ﬁ‘g‘frd Thereperest B py a

sur f ni il | with he n for r Ly, r
vehi gfg e call? lélllsgjl Ejr%sc,isurlflzgt%he 1m(1:e€rjl WOr mtgs oofu z} sutbseg weﬁbeoge mé)mbera for grrerspsngrg te)étm%qge at ed

member and confirming member seal integrity. The pressure testing feature of the running tool
assembly 30 is not limited to asymmetrically loaded subsea members, but can be performed on
any device depl‘oyed using the running -tool assembly 30. Accordingly, the running tool
assembly 30 can be used for handling subsea wellhead members that are substantially symmetric
and do not require an offset. In this situation, the lift 54 would be attached along or proximate to

the running tool assembly 30 center of gravity.

[0028]  With reference now to FIG. 3, a full sid.e view of an embodiment of the running tool
assembly 30 is illustrated. This view displays the front of the lock valve assembly 68 and release
valve assembly 72. More specifically, disposed within the lock valve assembly 68 is a lock
valve actuator fitting 70 having a fitting profiled for manipulation manually or with an ROV.
Similarly, the release valve assembly 72 includes a release valve actuator fitting 74 also profiled
for manual or ROV manipulation. FIG. 4 is a rear view of an embodiment of the running tool
assembly 30 depicting a side view of an example of the release valve assembly 72. Additionally,
optional weights 46 are shown stacked on an edge of the face plate 42 to provide balancing of the

-running tool assembly 30.
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CLAIMS WHAT IS CLAIMED I'S: 1. A running tool for raising and/or |owering a
subsea wel | head nenber, the running tool conprising: a tool body having an
axis; a latch on the tool body; an offset menber attached to the tool body;
and a lift arin affixed to the offset nenber, the lift armselectively
offset fromthe tool axis to accommodate for asymetric wei ght distribution
I n'the subsea wel | head nenber.

[0029]  FIG. 6 provides in side view an example of deployment or handling of a subsea
wellhead member using the running tool assembly 30 as described herein. In the embodiment
shown, the subsea wellhead member comprises a christmas tree 78. The christmas tree 78 has a
main bore 82 formed through the body of the tree 78. Dogs 34 on the running tool assembly 30
are shown extended outward into latching engagement with a profile 80 formed on the inner
circumference at the bore 82. In this example of use, the running tool assembly 30 is attached to
a drill string 76 on the upper end of the lift arm 54. The christmas tree 78 includes an offset
element 84 on one side, thereby contributing to an asymmetric weight distribution that offsetts

the tree 78 center of gravity from the bore axis Ag.

[0030]  The lift arm has been selectively positioned at an offset distance from the axis of the
bore Ag to compensate for the asymmetric weight distribution. It should be pointed out that in
this configuration the bore axis Ap and the tool body axis Ax substantially coincide. Selectively
-positioning the lift arm on the offset member 60 compensates for the tree 78 asymmetric weight
distribution. The compensation eliminates christrr;as tree 78 tilting when being handled by the
running tool assembly 30. Additionally, an ROV 90 is shown attached to a control line 92 and
with an ROV arm 94 extending from the ROV 90. As is known, the ROV 90 can be used for
manipulating the valve assemblies (68, 72) and delivering hydraulic flow through the hot stab 48.
A wellhead 86 is shown below the tree 78 on a sea bed 88. Thus, the operation illustrated in
FIG. 6 can comprise installation of the tree 78 on the remaining portions of the wellhead
assembly, or removal of the tree for maintenance or repair of the tree 78. In the embodiment of
FIG. 6, the axis of the lift line Aya is largely aligned with the center of gravity Cg of the

.combination christmas tree 78 and running tool assembly 30.
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2. The running tool of claim1l, further conprising a profile on the latch
formed fix mating engagenent with a profile in a bore of the subsea
wel | head nenber. 3. The running tool of claiml1, wherein the subsea
wel | head nmenber conprises a christmas tree. 4. The running tool of claiml,
further conpri Sing a subsea wel | head nenber pressure testing systemthat

i ncl udes an extension di sposed on the body bottom and fl ow nozzles forned
on the extension in selective fluid comunication with a pressurized fluid
source. 5. The running tool of claim4, wherein the pressurized fluid

source COW?Z%I‘]" a.t Iﬁ%neto i&QﬁnJ&gé%ﬁ@&uo\éf e x%nr@r%%&@&?emb@ 3f0|c£H tg séc-ln@@witﬂizhe lift

arm and pi pe, eret assage is fornmed 1n the body, the fluid

line connecy sibleh G eMBRIAGBed QR AMAMMbSrek, Mufil}easdenbly oRMBWweRMAR ddded | ft arm
annul us openly comuni cates to an annulus in the drill pipe. 6. The running

tool of clarim hay vhasRi witht frewiHohis e thore detdle GRS aBe bite of orgahesi de

di sposed substantially perpendicular to the body axis and [ift arm

at t achnment heodinglpnis redntggpot iseenelydgat te lefi o ¢éhe weltheaddmernhenintitpstegdly of or subsea
attachnment to a.subsea wel | head nenber, the tool conprising: a tool body
confi gur ed themenbssieeanipisie apdafisr bhardpen ingieked opf swbise weliflsdea wel | head nenber,
the tool body having an axis aligned with the bore axis; a subsea wel | head

menber | at C{dbﬁ? Cl(?n\élo(%ethe:a‘ trr;[ar?‘yc Q(?vgntgg%s tprh)@idcgao 93! ugrpgd%-e device described herein is

reduction of counterweights, which eases the difficulty of older rigs handling heavier newer trees
mentioned above. The reduced weight enhances rig safety and reduces the time required for

landing operations.

[0033] It is to be understood that the invention is not limited to the exact details of
construction, operation, exact materials, or embodiments shown and described, as modifications
and equivalents will be apparent to one skilled in the art. In the drawings and specification, there
" have been disclosed illustrative embodiments of the invention and, although specific terms are
employed, they are used in a generic and descriptive sense only and not for the purpose of
limitation. Accordingly, the invention is therefore to be limited only by the scope of the
appended claims. For example, in one optional embodiment, the device could be operated by a

surface manipulated umbilical without the need for a remotely operated vehicle.
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an elongate offset nmenber attached to the tool body and oriented with its
el ongate side substantially perpendicular to the tool body axis; and a
lift arm nechanically coupled to the of fset nenber selectively positioned
al ong the elongate side of the nenber based on the center of gravity of the
runni ng tool and the subsea well head nenber. 8. The running tool of claim
7, further conprising a subsea wel | head nmenber pressure testing system the
pressure testing system di sposable into the subsea well head nenber. 9. The
running tool of claim?7, further conprising a hydraulic port adapted to

receive a fluid supply line, a f|Uidcﬁl bet ween the hydraulic port and
the latching device, and a val ve dispmﬁégii n the |ine operable for
sel ective fkydr RUYTRNEGALI On between the hydraulic port and the |atching
device. 10. The running tool of claim7, wherein the Iift armaxis

coincides with menncr@re&oefor@a‘sin%a@%i foWeify atshiBeaSielgetmMiRkl headnpeober and the

running tool 11. A nethod of handling a subsea wel |l head nenber conpri sing:
provi di ng a runnbémgisit@ol having a body with an axis, a well head nenber

| at ch on the body, an offset nenber attached to the body, and a lift arm
attached to theathf®dt hampgivewis;

a latch on the tool body;

an offset member attached to the tool body; and

a lift arm affixed to the offset member, the lift arm selectively offset from the tool axis to
accommodate for asymmetric weight distribution in the subsea wellhead member.

2. The rurm%ng tool of claim 1, further comprising a profile on the latch formed for mating
engagement with a profile in a bore of the subsea wellhead member.

3. The running tool of claim 1, wherein the subsea wellhead member comprises a christmas
tree.

4. The running tool of claim 1, further comprising a subsea welthead member pressure
testing system that includes an extension disposed on the body bottom and flow nozzles
formed on the extension in selective fluid communication with a pressurized fluid source.

5. The running tool of claim 4, wherein the pressurized fluid source communicates to the
nozzles via a passage, a fluid line, the lift arm, and drill pipe, where the passage is formed
in the body, the fluid line connects the passage to an annulus in the lift arm, and the lift
arm annulus openly communicates to an annulus in the drill pipe.

6. The running tool of claim 1, wherein the offset member comprises an elongate side
disposed substantially perpendicular to the body axis and lift arm attachment locations

along the elongate side.
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estimating an offset distance fromthe tool body axis to where the [ift arm
is attached to the offset nenber, where attaching the lift arman offset

di stance fromthe tool body axis conpensates for asymetric wei ght

di stribution of the subsea well head nenber about its axis; sel ectively
positioning the lift armon the offset nmenber a di stance away fromthe axis
substantially equal to the offset difference; attaching the running tool to
t he subsea wel | head nenber; and mani pul ating the running tool thereby
novi ng the subsea wel | head nenber with respect to a subsea wel | to conduct

b | I ,
pr essur o 1 est [ PHEE SOHECH T THERD Tonber Tt g el frplg 2PTY =1 19
wherein the wel LB@%@%,IE%F@eg%Fed bR 60 APA i3 BonoidRGuON gaumana‘emhenatl ng

attachment with a In a ore head nember, the dog
hydraul i cal l'y e%$ﬁﬁgﬁguegguggh&gehhgqhﬂgggysand wherein step of attaching

the running tool conprises hydraulically activating the dog to extend from
the tool body i RtuBseABtING mddribaahemg dewdetaltachdigo fae B6libbéy;
an elongate offset member attached to the tool body and oriented with its elongate side
substantially perpendicular to the tool body axis; and
a lift arm mechanically coupled to the offset member selectively positioned along the
elongate side of the member based on the center of gravity of the running tool and the subsea
wellhead member.
8. The runrlling tool of claim 7, further comprising a subsea wellhead member pressure
testing system, the pressure testing system disposable into the subsea wellhead member.
9. The running tool of claim 7, further comprising a hydraulic port adapted to receive a fluid
supply line, a fluid line between the hydraulic port and the latching device, and a valve
disposed in the line operable for selective fluid communication between the hydraulic
port and the latching device.
10. The running tool of claim 7, wherein the lift arm axis coincides with the center of gravity
of the subsea wellhead member and the running tool.
1. A method of handling a subsea wellhead member comprising:
providing a running tool having a body with an axis, a wellhead member latch on the
body, an offset member attached to the body, and a lift arm attached to the offset member;

estimating an offset distance from the tool body axis to where the lift arm is attached to

the offset member, where attaching the lift arm an offset distance from the tool body axis
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14. The method of claim 13 further conprising deploying a renotely operated
vehicle (ROY) proxinmate to the running tool and applying pressurized
hydraulic fluid to the running tool fromthe ROV for activating the

wel | head nmenber latch. 15. The nethod of claim 14, wherein the [ift arm
axis coincides with the center of gravity of the conbined running tool and
subsea wel | head nenber.

compensates for asymmetric weight distribution of the subsea wellhead member about its

axis;
selectively positioning the lift arm on the offset member a distance away from the axis

substantially equal to the offset difference;

attaching the running tool to the subsea wellhead member; and

manipulating the running tool thereby moving the subsea wellhead member with respect to a

subsea well to conduct a subsea wellbore operation.

12. The method of claim 11, further comprising pressure testing the subsea wellhead
member.

13. The meth.od of claim 11, wherein the wellhead member latch comprises a dog configured
for mating attachment with a profile in a bore of the wellhead member, the dog
hydraulically extendable from the tool body and wherein step of attaching the running
tool comprises hydraulically activating the dog to extend from the tool body into mating
attachment with the profile.

14. The method of claim 13 further comprising deploying a remotely operated vehicle (ROV)
proximate to the running tool and applying pressurized hydraulic fluid to the running tool
from the ROV for activating the wellhead member latch.

15. The method of claim 14, wherein the lift arm axis coincides with the center of gravity of

the combined running tool and subsea wellhead member.
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