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BLOWOUT PREVENTER STACK LANDI NG ASSI ST TOOL
BACKGROUND OF THE I NVENTION 1. Field of the Invention
[0001] This invention relates to a bl owout preventer
stack | anding assist tool for use with a tel escoping
joint having a-riser string and bl owout preventer
stack secured to the lower end of said tel escoping
joint. Such assenblies comonly are used in offshore

.0il and gas drilling operations perfornmed froma

sem subnersible drilling rig or a driIIing platform 5

utilize o ol PURURBREVENR stackL AIPiNGI ATz F00L

floor with a bl owout preventer stack secured at its .
upper end. A bl owout Sreventer stack is an assenbl age
of bl owout prevente R [ rol well

bore pregiaiddt M ihddliohhe wel | head housing. The upper

. end of the bl owout Preventer stack has an end

cdRRBL i dhisdivertianaelaterdlgrachlowentpreventenstack anting\wssist tool for use with
p rrﬂéﬁ%‘:&ﬁm&fdﬁﬁ lhatnﬁg Q%sépstﬁ Qﬂﬁ&leﬁﬂoﬁt‘bré\leﬁ?err sgagk %cured to the lower

pes, known as | ser connect
t c?"é'rﬂi saldetelssmmiwm tS@CB assﬁmblrﬂs mmnwuau@us%n foshore oil and gas

[ idifiihg %&:Ha[ﬁg?fﬁér?dh‘i#éd [N g%,%ﬁshﬁ’mé@ﬁled&rttq r@god'ra' iy platform.

drilli orm posi tion ver t
hd@@ﬂg Offsfoospil and gasdisillingoperatioanttilize @ wellsead bdusinggsupported on

I
¢ Sbn B2 kita BUBL blofa il Hllredat i Bopdt 35 R Bloour
s prefvaoter stack iseardaa'sblﬂ)lmerdf blowdhf prevelfters apg malges adeglto control well
¢ Bre Bt wRiHAY FifioBa pRlIGhe YRR i R gwayt rrsyenter stack
r haan end conpestich oraiset admﬂeltthaisallows thre titveout ipssventer staok to be
S@Oﬂﬁgsce é‘i tb ]ark(éhes 8% %?so ﬁg%vgré A §e§'l gﬁ%%gmﬂ%%ﬁéo' r&g §’I |gﬁznd to end
[ mt&ilonslmd taotmara rimr stehg. Tqmsmserrsmn_gmxainhs upwhrelgdo ]Ehm?lhng fig or
terior n t

L L e T A
k{ﬂDOﬁl InTorelet b\pgesvefamtﬂieofse]itf ktﬁn@ﬁomlmﬂaipdsb@rurﬂbr E?Mﬁwbight, it is
to the u r en af o ioned ris ring. . . .
gAY S e, o8 sop i P GUSRERE A L reep sadeecbythr ditpe ro. This
rsupgct:us 'emes itk formioha h?dtt-aei‘ id ﬁhsueﬁfng bﬁtéﬂd tand tefl@d‘dbﬁing@émt that connect

el esco oi nt,_.an es. tensio

i St 30 o fhg' o i e Mty @RHeh SF oo e o it wit not
@lblla:;?ﬁ The T&;téseopun@ du? ueiweomposqeerwa i &f b@obhﬁc@[peb' Itrlaﬂ!n as an

atform Xj, a e COpi N e in
ik e Bhie! Bl 4hsLﬁ=rPax'e Iy tdiescopiy z@@@a a6 ofngr ith the upper interior
endpeteadudsr bamrel sealing against the exterior of the inner barrel. The lower end of the
outer barrel connects to the upper end of the aforementioned riser string. The hydraulic

~ tensioning system connects to a tension ring secured on the exterior of the outer barrel of

the telescoping joint and thereby applies tension to the riser string. The upper end of the
inner barrel of the telescoping joint is connected to the drilling platform. The axial
telescoping of the inner barrel within the outer barrel of the telescoping joint compensates
for relative elevation changes between the rig and wellhead housmg as the rig moves up
or down in response to the ocean waves.

[0004] Oil and gas drilling operations as described above occasionally are performed
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25 for relative elevation changes between the rig and
wel | head housing as the rig noves up or down in
response to the ocean waves. [0004] G| and gas
drilling operations as descri bed above occasionally
are performed Page 1 with nultiple wellhead housings
positioned in a grid pattern in a supporting structure
known as a nanifold placed on the ocean floor. In this
type of operation it is necessary to lift the riser
string and bl owout preventer stack upwardly off one

Wiﬂhhﬁ@ﬂpl@@d’é‘ﬂhéﬁl ﬁdllsﬁibls ?%Itl&té% i bGrib ?g@fmrﬂ)éi %g%@ﬁ@nr# Qficture

rser strlng | owdu revente ["ower
t IKBOWB @6 aane;@fqldw@la@edwu@emgear(ﬁnqréntth@ typetof operatien it is necessary fo

I Gflhd ﬁ&ér@!rﬁ@%ﬂ%ﬂl&&‘ F@‘veﬁlgﬁstgal &Mﬁlb?ﬁ’ dng' Alhead hausing to allow

tensioning |irnes and a SOCIate plpi ng
sthe figytq be Bipved andthg diseistang and blﬁwoutmeevemeom lowered onto the next

D%Hﬁégdeﬁou%h@‘:buﬁélﬂ ﬁgé:tgielle‘ ng Féﬁ.] gﬂ@{&s&&n@&%ﬂﬁ?he telescoping joint,

wel | head housi ng ore a nee
t tsosiopiigtlings and a&sqcam piping figmuthe risenstiing ipfordendo be gble fo lift the

ShibvBat predent&y MHI%I‘%@[@%@ movk 3¢ Snothdriithedd l%{gfdgn%ere is

dlsconnectlon of ol nt, tensionin

| hgeaforgraineadsfoca facd mabwsulﬁ@ﬂﬂw@ﬁmg iaad moyiag of thel nisgr string and
%&HSWﬁr@%ntJ@%&'WHf eﬁ?ﬁ¥§ Hfs@ r% ftlln?ﬁ%tﬂﬁ joint, tensioning

assi st tool of the curre ven I on ers

tier and assediated piping frae the! risenstring gonnac@qu iThie hipwaony pretventer stack

tiBSdihd E&.ﬁ%&%ﬂﬂ&@%ﬂt Hi0HtoH o ﬁ{a{s%%ﬁ‘ S‘i&dl ?sE@asily useable without
ures curren

reconnectln? proce y require
Megwiring anyef the timel conaemingtand sogtmﬂ@nmtlpe land eetonnecting

?ﬁ@(mt@gg &ulenty FBRireUVMARY OF THE | NVENTI ON [ 0006]
| owout preventer stack |anding assist tool of the

pr esehtDassiplion fiRelated 88si gned for use with a standard
60 C t; ﬁﬁﬁﬂ‘ I and gas drilling

gpe@zt ?g%%tbqhﬂ '% u}t’ﬂgge\l‘/ﬂent er stack | anding

assi st tool includes a main body having a drill pipe

20 sub upper connecty ( a handl i ng

string. An outer bOé?ﬁggkﬁggéJa ucv%ﬁghgubody and has
EO(lge] e 'ﬁmaﬂowmﬁ ip're&eatet‘ bacmﬁﬂidgmimst tEe!(rjcﬁlﬂie pﬂéf?@'lt lifdehtion is

r ot at e the outer Y. A,plural.it .

G lrof B0 apeaptit elhabaac i o g Bee e perations.
The blagmahprecaﬂen aacl»bladdﬁn@ avsmgotﬂ irioiycies adnain bedy haVing @il pipe

Wﬁ?;? thread,on_its in éF

suly upper corinection for connee :on to 4 han ing string. An outer body surrounds the
main body and has a bore that receives the main body therein. The main body is rotatable
within the outer body. A plurality of keys is attached on the exterior of the outer body. A
segment carrier body having a tapered outer portion has a thread on its interior that
engages a mating thread on the lower end of the main body. A plurality of load segments
slidably engages the tapered outer portion of the segment carrier body and are movable
between retracted and extended positions by rotation of the main body to cause axial
movement of the segment carrier body relative to the outer body and between extended
and retracted positions by rotation of the main body in the opposite direction.
[0007] Additionally, a landing tool adapter joint for connection in the riser string between
the telescoping joint and depending riser joints is provided. The adapter joint has a bore
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engages a mating thread on the [ ower end of the main
body. A plurality of |oad segnents 25 slidably engages
the tapered outer portion of the segnment carrier body
and are novable between retracted and extended
positions by rotation of the main body to cause axi al
nmovenent of the segnent carrier body relative to the
out er body and between extended and retracted
positions by rotation of the main body in the opposite.
direction. [0007] Additionally, a landing t ool adapt er

J CthElt m%tﬁ&es‘-‘é’?lﬂ%‘ﬁfy‘ died Elog\gr fe'c@%g e lleg'g sQ&Jr@@?H the 3ter body of the

he tel esco ol nt orn
p rQﬁQWQié @reven@r ataalptaadlnpmsmst tbabard aﬁoadasegmem pﬂ)ﬂdﬂnplementary t0

' 'iﬁé lﬂiﬁ%egmghféra%'réé’elﬁrﬁge{ﬁgﬁoay &g?n E-%rwﬂegﬁﬁ Wéur@ctént&gd position, In an

S secu on the out
soateembediornt, thedieyglais sind load segment @rqflescmd nsashimed into the

I
o AT 4t LTS8 W v e
pd§ adapterjeint. an  al t ernat e enbodi nent, the key slots

afﬂbds?aq-\ érﬁﬁgﬂ“a%l?ﬁ & ] ’E;"{‘T'?@@"rif Q) é{ﬂ@i@e %rb?o\ﬁ)ui Rreventer stack

Iomer interi the o esco
j nding aspist leplang lammnmtqohgdanw joietdar dserwitht metaa@ﬂttdescopmg joint

J @t in diIARA gla? érlﬂﬁ%aﬁéd'g s&Pét%Wfﬁ:@%nfh%&ﬂg bt f the riser string and

i nvention nter s
I hlﬁwphfg?f a\sen‘t@tstaqkdmtnubrenamg dgcmmectlczmdzi dheetelgsooping joint, tensioning

gas ri HSI ng t%%é?sfn?l onsﬂfﬁﬁﬁ%gﬁp%%m c? ﬁg ;aﬂdmrrl)viaﬂg
ofi00P%le Thessrwith etherphients pnd adtantages of the epvmmtalnve’(thn lare pointed
Vibt AR Gs Péﬁ'géHersls Rothd! 'cﬁaﬁrﬂg Qﬁﬁ%éeg'ﬂepefto haefg pns ﬁg&l ﬂ?g disclosure. A full

jornt, sSoci
tangl gamplete smd¢rat§ndmgm§ma ioventip® magpeﬂadw refieténce tidnthe

t rese ' i are
B3Rl R AR bl Bt MbrbreiRed PR8I o
hereto and forma part of thls di sclosure. A full and
conpl ete unders i 2

reference to th
fes1o] i pthese anf otHaze objeefsaawwvanhgail oftig preselﬁﬁii\éﬁtlon are set forth

B s e e et by Thferst rr%%?'ﬁsdéﬂ@ﬁﬁﬁ e "o

- fox11] oIGURES! mmw by & ekvﬂmdenedue@fra drillingaigewiens §/pical riser

e dragwin wher ei 0 RES and B are an
&30 207 HoRRLarebEnEr dact preigh olf g os colitgapResions gapotted to a
wellhead housing. The riser string is connected to the telescoping joint by a landing tool
adapter joint with an internal profile to allow use of the blowout preventer stack landing

 assist tool of the present invention.

[0012] FIGURES 2A and 2B are a sectional view of the blowout preventer stack landing
assist tool as it is being inserted into the landing tool adapter joint.

[0013] FIGURES 3A and 3B are an exploded view of the blowout preventer stack
‘landing assist tool.

[0014] FIGURE 4 is a sectional view of the blowout preventer stack landing assist tool
initially fanding in the landing tool adapter joint.
[0016] FIGURE § is a sectional view of the blowout preventer stack landmg assist tool

Page 3



10

15

20

25

20 string and bl owout preventer stack used in oil and
gas drilling operations connected to a well head
housi ng. The riser string is connected to the

tel escoping joint by a |l anding tool adapter joint
with an internal profile to allow use of the bl owout

“preventer stack |anding assist tool of the present

i nvention. [0012] FIGURES 2A and 2B area sectional
view of the bl owout preventer stack [anding 25 assist
tool as it is being inserted into the | anding tool

ad@ﬁ&@& andPloBled :Pﬁﬁﬁglagﬁig%é&ﬁd Ao {38 are an

ex | oded view o er stack |anding
0461 t GISURE @os_a]setstiowﬂmemoﬂ an altesnate ewhadimentin/which the key siots

t t?ndqbﬁf@éq J%Ymsecff tﬂﬁé Igﬁgin% %Pé%t{ﬁ&glsﬁat Q)%L-n matchmed in the

initi
3d°‘ﬂ’@7(3'5’{°fm"@m§r Barref oba &éeacomn@jow |t@ahl'omailertbe bcbeﬂ/fouan adapter
pr-&ﬁtenter stack | anding assist tool Page 3 |anded and

ed into the landing tool adapter joint. [0016]
FIGURE 6 is a sectional view of an alternate
enbodi ment

mb@AHi7ih e dVitim refatence twﬂae deavdngsﬁ abdh pamculaiy tbd-'ﬂGUREoIf aa elevation view

o 525 BB e 05 AP

[ Gﬁlﬁlﬂg opWrativiisedoanectedta awelhead haummmls shawd. Wellhead housing 10 is

i I
R oYt oo ot bioufols Blefidtes ok d £onnglef horeto by
phﬁi@ﬁﬂc&bnﬁée&@ﬂ(‘w Bisivoul preiventanstagar2 ihclldéd inlumgte blowout preventers
ﬁik ns connect ed t o a wel | head _housi

angd qBPkevalvesi 18 arpgged Kfvertica) ﬁ”ﬁ‘![‘%"&ﬁfé 591“?‘1“85‘?’3“ bore

V!erbsmé M8 HianRBENEINkRAwnSh A¢dse bE sKiP WBE TaﬁdDisFéée@ftdh Ry upper end of
hydraul i c connector 14. Bl owout preventer stack 12

 Bleweiutpsevaniarsiack 131is ieasacapley 2h laallow copnegtionif iser siring 22 to
%&t‘ﬁéﬂéﬁﬁar%&cﬂrﬁaﬁﬂﬁﬂsthﬁb 2216 n'Ef%%d ef rhﬁﬁiﬁl@@@&fon& @f pipe or

control well bore pressure in a ner

trisgE9inds 24 kpnnedted injead 4 end sHaling senhestion tlnet @slmds wrdly to driffing
[g ol owout preventer stack 12 is riser adapter 20 to

al®l ow connection of riser string 22 to 15 bl owout

§0@483 nt lanilling G R6 izludBs swonpaal 26 fradifig telescoping §eint 30fdisposed therein.

mélletsic&giﬁg fo?n(itéoqgaué)efs imél)'%a%l 32 which telescopes inside outer barref 34 to
allow relative motion between drilling rig 26 and wellhead housing 10, Dual backer 35is
disposed at the upper end of outer barrel 34 and seals against the exterior of inner barrel
'32. Landing tool adapter joint 36 is connected between the upper end of riser string 22

~and outer barrel 34 of telescoping joint 30. Tension ring 38 is secured on the exterior of

outer barrel 34 and connected by tension lines 40 to a hydraulic tensioning system well
known to those of ordinary skill in the art. This arrangement allows tension o be applied
by the hydraulic tensioning system to tension ring 38 and telescoping joint 30. This
tension is transmitted through landing tool adapter joint 36 to riser string 22 fo preveht its
collapse. The upper end of inner barrel 32 is terminated by flex joint 42 and diverter 44

connecting to gimbal 46 and rotary table spider 48.
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riser joints 24 connected in end to end sealing
connection that extends upwardly to drilling rig 26.
[0018] Drilling rig 26 includes nmoonpool 28 having
tel escoping joint 30 disposed therein. Tel escoping
joint 30 includes inner barrel 32 which tel escopes

i nside outer barrel 34 to 20 allow relative notion
between drilling rig 26 and wel | head housi ng 10. Dua
packer 35 is disposed at the upper end of outer
barrel 34 and seal s against the exterior of inner

baooed) ﬁ@ferrln@rig'mukﬂ‘%! bfé%ﬁﬁﬁévdn?ér%ﬁacﬁ%ﬁoﬁn ﬁgé?fr“obﬁﬁb is shown

between the upper end of riser string 2

bteing insertegror iawased inte lagding tosl awteri@nts:ﬁe; rLandnng, t®Badapter joint 36 is
S &Lib&dr @E B bére! %r hﬁgfsng 1@3{ %{dafgﬂ% r%lg lﬂ% Iﬁ% BRr end and telescoping

connecte t ensi on
t doisl @nna@uosybn@erﬁevat its @ipek anduBore52 iscszeddb bergieatentyan or equal fo

S b 05 i B R BAGRRR ok 25 MR css

t ewefiheau hauagg 38 Bisgose lafborqosmE jantimbtafiéh siotsiss and load segment

R0 Tud PO SSHE A0 8 B St

Tha:smmsoand nidnnentecic H@ldidd l%?eméftetrer m nat ed by flex

b % diverter 44 connectin i mbal and
r ﬁiﬂg I Hgl? <Lpihgws agectipng)wew and ﬂéyﬁﬁe‘? ) ?H‘FI‘RFGF' diew of blowout
F.br@uﬁﬁeﬂstaad IQHGIHQ aeg.ﬁ\tsawma&ﬁmebm B&P@@W diiiQfive sub 64

50 is shown being inserted or Iowered iInto | andi ng
tHeradad ipe ds upesriendalock rimF ATgades greayaB8an Jriiine s@e 64 to prevent

' %thl@aHIHg ok &l |§|Fé'?@l5 ek Jhé}ﬁ g ?SZF@ "i‘ydt&gbédys’fﬁr is E@lﬂnuiar member

ower en escopl Ng
d@ﬂ'hb_itf@ 78 mnto wmr.@enae betly B2 Stsulpiarbodly 62 I'Ben‘adlalﬁr QuMardly extending

680eL B SPEf Te o SMn Bp )5ishouer 7

af bater budy 70t alloacnainbotip 62 méidtahé Mhh@iﬂlﬁér@dl @0. Shoulders 74 and

osed .in ore 52 are antj-rotatio fs 58 and .
3RS Baned M ssmoaenteiaes aue £8 thef iserdmd o gain body 62 by
2ap soras 20| Phnef bédring@atis B&ﬁé&%ﬂtb%hméﬂn%uldéfhd?md 76 and thrust
ssi st _tool 50 in a manner to be expl ai ned

BRENG 3¢ s clisposed befween ghpylder 78anddetaings fangsnid tofagliate rotation
Béﬂ!e’éh%bédm gxPbadeHogyi v Of bl owout 10 preventer

stack | andi ng assist tool '50 that includes nmain bod

0213 ¢ thuirrlerum pReragefi§ exends igxialiisemithe lower endpiyasin )éody 62toa
@%Q{ag)b&ﬁtlggﬁétln ﬁgdfﬁr ea@?er&rc?g\égn Qﬁf E’f’]'agl’(%ll!}S %188669%8 1nrﬂ(vgfr%]etum holes
Shthat bnﬂmaMod@ﬁZdremmyremerﬂaag& m)amdadnlhppr eub 64 to allow driliing
mud within riser string 22 fo flow through blowout preventer stack landing assist fool 50.
Thread 90 is formed on the lower end of main body 62 and engages mating thread 92 on
the interior of segment carrier body 94. Segment carrier body 94 is a generally tubular
member having an expanded or tapered outer portion 96. Tapered outer portion 96 is
surrounded by cup shaped end cap 98 that is retained on the lower end of main body 62

by retainer plate 100 which is secured by cap screws 102.

[0022] Segment carrier body 94 has position indicator rods 104 threaded into its lower

end that extend through holes 106 in end cap 98 when blowout preventer stack landing
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with bore 72 into which main body 62 fits. Miin body
62 has radially outwardly extending shoulder 74

di sposed on its exterior that engages radially

i nwardly extendlng shoul der 76 15 of outer body 70 to
al l ow nai n body ‘62 to rotate within outer body 70.
Shoul ders 74 and 76 are maintai ned i n engagenent by
retainer flange 78 that is secured to main body 62 by
cap screws 80. Thrust bearing 82 is disposed between
shoul ders 74 and 76 and thrust bearing 84 is disposed

bebyhsiRodBOUS Rafs rﬁﬁmﬁggﬁoédﬁinabﬁ&imfel'é}ﬁﬂﬂr disbdsed on expanded or tapered

facilitate rotation et ween nai n body 62 and outer
bogiyterrportion 96 ghsagmeny aarlﬂet bady Sdcare aqulraily eksegmant guides 108 that are

axééédré/d fof tQ{JérEP %uie? ggi 82‘:? g n‘{vg 94y, %%d ts@grﬂ?%tf 1 ?%/ are disposed

medi al poi n rsec
of on sefira¢ntyguitics |d@§ edd mmre radiallyroutverdly whes segmtentemi'rter body 94

Bt SR Rl BRSBTS

t cerigageldau seggtenbsimmilet profiee G0taf uamrrgaaonaaapmenpmss.i Sdgment
St B0k tbe oo Fosie vl B3 ot id ibndFRt bag

| rstegments T2 o epsEBtpositive enénémﬁdn&#tt)raaﬁﬂrmmad@agmbﬁt& 112. Guide
ot it erg PreSEes blp et e SAAS RETOLIPRGIE INSGG Gise rod holes 118

pmmbqau&%dﬁofsagﬁqémﬂwb% g4p shaped end cap 98
that is retained on the Iovver end of main body 62 by

r §023herOprbedy fthasttey slotss 1 %&bf@un@@omts eapn@cwmh-mtaﬂon keys

| A5E Sqqea IR lieliidy 10 at AP pRE: ORP O] S0l 1 AL AR Gton keys 122
t actcasgmnhlewsbeam sacurddt ther @eMbew@Mﬂm bend and
S K nj .
SR 18RO Bronle?f88 3 PR ath 2 ot ab R s B b8 Sty
t dippmsedl spﬂnﬁsa‘tzmm)?tfmmd cﬁﬁheintgm raségttteCEdidyl 7 arfdatly efdaged by anti-
are .a plur of , segnent .qui de at are
Sofatialkers o0 seulen SR feamon oG body i Swniszfeppurposes to
Lispek g Rérginkfer. ar e di sposed on segment gU| des 108

8 adi al | y _outwardly when segnent carrier. body
8024 etering t RIGURES A and g, ypicalspalunns ol dpefagaifor Use and
ApRatidAICT b%u?ﬁreV&ﬁéf stﬁé‘kt Iﬁﬁdlﬁé a&giﬁttoot%ﬁgﬁﬁ%ﬁdﬁbdtool adapter joint

segnent shoul der profil | andi ng t ool

j¥iinshaen. %w@mwn@ub%@%at thedewerendiqi §s 1ragelmaﬂoad segments
?ggms : g@q%og: ék%ﬁgﬂr&ée@?o%{eﬁ\ewvgﬁdt gFeVgﬁtgl' 886k ianding assist
rt@ql 58ds then lowered &‘d’osygieiast:epldgbmt@mnea drill pipe handling string (not
shown) into landing tool adapter joint 36. Lower end profile 126 of anti-rotation keys 122 is
sized to allow anti-rotation keys 122 to flex inwardly and ride afong bore 52 of landing tooi
adapter joint 36 until lower end profile 126 reaches an elevation coincident with anti-
rotation slots 58. At this point, the drill pipe handling string is rotated clockwise until lower
end profile 126 aligns with anti-rotation slots 58 and then blowout preventer stack landing
assist tool 50 is lowered approximately 2 ¥% inches to allow full engagement of lower end

profile 126 with anti-rotation slots 58 as shown in FIGURE 5. The operator then begins

_ rotating the drill pipe handling string counter-clockwise to which main body 62 of blowout

Page 6




10

15

20

25

30

rods 116 are threaded into end cap 98 and extend
upwardly into the guide rod holes 118 10 in the | ower
end of segnent carrier body 94. [0023] CQuter body 70
has key slots 120 fornmed on its exterior with
anti-rotation keys 122 secured to outer body 70 at
their upper end by cap screws 124. Anti-rotation keys
122 act as cantilever beans secured at their upper
end by cap screws 124 that can bend and allow | ower
end profile 126 to nove radially and engage

anpneverﬂénaétamaﬁdilﬁg 8sshst tooh50 & dahndbted] APARPDL:RiBA | k@)%% 22 are
128 are for.ned the interjor of outer body 70

ar%’géﬂ@gg?é'a'fﬁﬁﬁt'%ﬁlpts 580 Puler boavnddis restigingd ém@taslﬁn S-multaneous!y,
S %ﬂ'ﬁ'ﬁtatl@ﬁ KeysL1 300674 r?nénttaérﬁé%oa 9@ ‘Hﬁe ée%e%r fnﬁrs ﬁ’t’térspl‘ﬁ%ﬁ the interior

pl al ned herelna ter. r|n

FI Q&gmés badlémj therehy qlippnr@mnﬂa@ qggrn@@t cafries hodn 94 fsomfrdatlng as threads

L0 9042 R s SR SF AP s o7

| éurm @amsessgg ment caraerrhody 94 delmovd akigllycand urge load/esegmenls 112

sl AR o LRSS o 8 b e

| an dind g;haelsy sstcurdlplotk blowbet nrbmtémmke@hdmg &4$i0tool 50 into landlng

T N X R TR T

eanti pioabid prevétieraftackitai to aiuficient h&ighittio biaw bfowosi gredbritét stack 12
{ol ow_ant trotatmg}%ﬁ s 122 to flex inward]y and ride
difmpYcLiosner welliastl igusiag ang oweredinioy bqsiioky Gnge blowout
uprevénteostack ﬁzlié Idridetidnahd Aéw WRRREREhARBING| th\é%fﬂll Bﬁ‘)e handling string is
anti- rotation slots 58. At this

Rieed ¥ Burdiclqekilee e tpkalicm fguaes $aumant cAeEbasky 94 to move axialy
CARGFINAr AR aHd lipd 1 b@&ﬁregmgﬁfjc&f]&f r#%feg%@ t8hidi8 %Iowg slots 113 of load

anti-rotation slots wout preven
segoentsa i@ tﬁgJFO\a@%P@ﬂ!VBmcthcalsreVMn oflleag ;segmemtaﬂ 42 wnd ensure

p ro(){?cH? @%g{e\%ﬁq k ga\r‘:{td| 'Jg§§ﬁ%§ﬁf‘ﬁ%ﬁ& beor,fggéeagm@ grﬂlgu?pqlqg tool adapter

foiGLIE 5. The operator then begins 30 rotating the

fhdaen DA Sndlge Rt R et sA Ao SR ebtor Meck lncing

Iaamh togl oislsa ;srtesémhveﬁﬁon 1 sRONA RCFIGURES. IAlthis embar{rneﬂﬂ
ou

otatn G55 sears ok Sbomsa hader romias oot iapsLiopiadapter joint
wae MmatEhePh BRY 934 36thellovid YNBIF oGRF Bél@él WY el&%o@ﬁ_&; gymt 30.

engagln splines 128 on the interior out er

¥Ryt goagrystien eliminates degynesd for landing rfoqd @dgptorjoint 86rand allows

: fh@thﬁh'g%darﬁo%l?ﬁ 68 Rscoping joint 30, riser string 22 and blowout preventer stack

12 in a single operation without requiring lengthy disconnection and reconnecting
procedures. Bore 134 is sized to be greater than or equal to the bore of riser string 22 and
biowout preventer stack 12 as in the first embodiment to allow full bore access to welthead
housing 10.

[0026] The construction of our blowout preventer stack landing assist tool assembly will
be readily understood from the foregoing description and it will be seen that we have
provided a blowout preventer stack landing assist tool that atlows lifting and moving of the
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5 90 and 92 are engaging. This counter-clockw se
rotation of main body 62 for a total of 7.5 turns
causes segnent carrier body 94 to nove axially and
urge |l oad segnents 112 radially outwardly to all ow

| oad shoul ders 114 to engage | oad segnment shoul der
profiles 60 and thereby securely | ock bl owout
preventer stack | anding assist tool 50 into | anding
tool adapter joint 36. The drill pipe handling string
can then be raised to lift riser string 22 10 and

) LR 5 o ol U Sl g
meiom&émstmlmg and assaiated piping fronptbe irsestringoarmection. Furthermore,
bl ‘Qm%ea e rﬁrgﬁthﬁl'Ha%r B@ggwljr %nél aeécﬂﬁgc?&tt?&sbgﬁ t5 %Ytaluré preferred

usi n ing s
r okrabatiments, it igrobyious tt@kwsm!enﬂart@'amtsandanod;ﬁmﬁem will occur to

Z ﬁtgﬁﬁgtskﬂ@tf ol tﬁ? alt ﬁg¥n il |JeQd| Xﬁd Qﬁﬁe% X%@B{E@’%@Q&ﬁ’mﬁon The

ment car
al RSﬂ@nTmyer@itos! lllqlsflasfaﬂ Isoak eq@\!d@g mﬂmaﬁonsi@ct rooglifications and is hmlted
p of | ead segments 112

a;bzlllytﬁ stﬁ'rge E“ﬁ%p[{)?‘evgn L’\‘?J]st ack | andi ng assi st

tool 50 can be rel eased from |l andi ng tool adapter
joint 36. (0025]. An alternate enbodi nent to all ow use
of the bl owout preventer stack |anding assist tool of
the present invention is shown in FIGURE 6. In this
enbodi nent, 20 anti-rotation slots 58 and | oad segnent
shoul der profiles 60 of |anding tool adapter joint 36
are machined in bore 134 of the |ower end of outer
barrel 34 of telescoping joint 30. This type of
construction elimnates the need for |anding too
adapter joint 36 and allows the lifting and novi ng of
tel escoping joint 30, riser string 22 and bl owout
preventer stack 12 in a single operation wthout
requiring | engthy disconnection and reconnecting 25
procedures. Bore 134 is sized to be greater than or
equal to the bore of riser string 22 and bl owout
preventer stack 12 as in the first enbodi nent to all ow
full bore access to well head housing 10. [0026] The
construction of our bl owout preventer. stack |anding
assi st tool assenbly will be readily understood from
the foregaoing description and it will be seen that we
have 30 provided a bl owout preventer stack |anding
assist tool that allows lifting and noving of the
Page 7 - _
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riser string and bl owout preventer stack w thout
requi ring di sconnection of the tension joint,
tensioning |lines and associ ated piping fromthe riser
string connection. Furthernore, while the invention
has been shown and describedywith respect to certain
preferred enbodinents, it is obvious that equival ent
alterations and nodifications will occur to 5 others
ski I\\Vgat isrclaimeddst upon the readi ng and under st andi ng

a1 Socn SEER bl Rorel HagaidRl s R B PSR iaping
i's I(a)‘r'attmifvomrﬂr@fvé]uertﬁacB@ﬁmgCﬁssiﬂ@@lpmemdB@ cl ai s
Page A bl owout preventer

stack fgﬁbmﬂﬁtb&g%|h§i""9<?oﬁ?r”la%‘§@ﬁHPWPP@E)ﬁ%'?"E‘sqt‘HBf (a) a

bl owoutiiy Féh%(ﬁ@é}tl%dy%a%ﬁ & BB Rs%e%ﬁ 8§4idr@&h body therein, said
including: (i) a rain body having a drill pipe’su

upper B¥needy mﬁatagle(wﬂblnéﬁ!cb@merbwdy havi ng a bore
recei v in bod
rotata iﬂga @ﬁﬁ‘% saﬁ% er (E)rgé{a/‘id oﬁ.ﬁ’%%odfpl ur al |)/ty of
keys sb\c)tﬂ eegmanis(zarderohzucmthtﬁadiﬁbly(én@amgsﬂ'@mmr ?nd of _(Sjaid
carrier_ _bo t hr eadabl y .engagi.n the | ower end of sai
ai b DA, G LS AR oy Sy g el piios Ption:
out er Tﬂ/‘?ht;il@rréllty deoéd/%e @ht@rsﬂbbﬁity/ ePlbal 9%a&ﬁsﬁgefﬁcﬁouter
y e i on

slidably engaging said tapered outer Elcf) said
segmenkordian of pidiFsgment &awembgﬂm saig pbrality gfilosd greaments

movabl ﬁtopgﬁlﬁ%ﬂméﬁ Fa&:'?é& &Weﬁ’éﬁ@@&’%ﬂsﬂgﬁé B&%Q% P%vement
axi al novenent segnent carrrer dy’rela

to saiof said eegrbedyc;araendboc(m)eiemvlaltomm oudeebadyt; @ndst ack

I an

o ST 2l BER bt 4ot Rl SRR erO Rk fr toadgetion in

risePbting betiesd bn@teb@émmg( fohtchnd iR 6IARI Sdendhd beloSpsHd
bl owout _ preventer sta | andi ng t ool adaBter j oi nt

telggeantg lpintpgpid bﬂ%fé@@tmﬁﬁrﬁﬂr stAck [7ending tQopadanpier oyt baving a
ook AR T UIUB SPREA SR
seaureidsin sajdlouter body of said blowout preventer stack landing assist tool
and load segment profiles complementary to said load segments and receiving
said load segments when in their extended position. |

2. A blowout preventer stack landing assist tool assembly, according
to Claim 1, wherein:

said blowout preventer stack landing assist tool keys are radially flexible
between a first position allowing said keys to move axially along the bore of said
blowout preventer stack landing tool adapter joint and a second position wherein
.said keys engage said key slots in said bore to position said blowout preventer
stack landing assist tool and to prevent rotation of said outer body relative to said
landing tool adapter joint.

3. A blowout preventer stack landing assist tool assembly, according
to Claim 2, wherein:
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and | oad segnent profiles conplenentary to said |oad
segnments and receiving 20 said | oad segnents when in
their extended position. 2. A blowout preventer stack
| andi ng assi st tool assenbly, according to Claimi1l,
wherei n: said bl owout prevenper stack |anding assi st
tool keys are radially flexible between a first
position allow ng said keys to nove axially along the
bor esaid losdi sgrEhtd brwrged padiatiy trdo esyagdméatnaditingaiti dodd
a r Loipt and a second, pasition erei ai d keys
SRRl EaliBh B PR i BFRRT oL P8 sp el S5 er PodfnDen Fhd
mhbindyalytis poawent er  stack | anding assist tool and to
pr event rogation of said outer body relative to said _
| andt-ng tABloweyhpraveniesiskack landing gssigblec! assarahly eaccording

toh185k 3| ARdidg assi st tool assenbly, according 30 to
daim2, wherein: 10 said | oad segments are urged

r adis@id lpadreegmentmigeiveata plurality af shduldais segheinexterior, said
P <iiact Sedtom sRRMERR Tho Qg RaRL G B Ren it Jos seqment
prpfiley dag*sa?d bidvaout ﬂéemﬁtergstaslslmﬁirtgot@bl a%acfwfqgmt.

acc in 51to aim 3, rei.n: sai oad segnents

ohde.  bPHPS PieyeBier SIRSTIRNIE0 SRSFHepr SsSerEry caocording
to $2hith 4Pihla'|h€|rig§y of | oad segnent shoul ders engagi ng

said conpl enentary | oad segnent profiles in said

bl ocRlurahheafaagarens gaisles|disntised anoesid aneped pujepipertiorsof

{ : OV er...§t .
st BN a8 2L BBl BB A8 5Pl o s anc
pl ursadiot dispdseslagnihetinigribrebsaldl dgmseshments asaid lapkeseminent
uter portion of sai.gl egnent carrier _?ody, saj d
I 0aaNI i USRI RETS GHie s and providing pRsilive Ritengios ad
refa@RMSTSafobl @ ehMepld BY agbl RVEMARSF $49 8BS ent &&tilr body
| oad segment sl ot engagi ng said segnent guide |ips

whensaid 5\aibady ifoetatede ext ensi on and

6. A blowout preventer stack landing assist tool assembly, according
to Claim 5, including:

an end cap retained on the lower end of said main body by a retainer plate
secured to said main body by securing means; and,

said end cap preventing said segment carrier body from unthreading from
said main body.

7. A blowout preventer stack landing assist tool assembly, according
to Claim 6, wherein:

said segment carrier body includes a plurality of position indicator rods

“secured thereto, said position indicator rods extending through said end cap.

8. A blowout preventer stack landing assist tool assembly, according
to Claim 7, wherein:
said end cap including a plurality of guide rods secured thereto, said guide

rods extending axially into complementary holes in said segment carrier body.
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15 retraction of said | oad segnents by axial novenent

of said segnent carrier body when said nain body is
rotated. 6. A blowout preventer stack |anding assi st

tool assenbly, according to Claimb5, including: an

end cap retained on the | owgy end of said main body by

a retainer plate 20 secured to said nmain body by
securing means; and, said end cap preventing said
segrisnt dabloiweut peyentar stadkiahdieg dissigt foobassesaldig, aedonding

V. ol A bl owout preventer stack |anding assist tool
tog@gé’n‘gl V!Te'éegr&ordi ng to Caim6, wherein: 25 said

segreid segnehtetarhedhodyrTaHheeihcridmigdrii-iotatiodl key@Ssecufsy
i ndi cator rods secured thereto, said position
heri?:@%r rods extending through said end cap. 8. A

bl ovgit s@frRd A RfierBRfKarjRRhim %kﬁgﬁgmggc@ﬁ@ Ya

according to Claim?7, ereln: ] i'ncl udin
splings an dhe inferisir of saigoutetbodicioupredentiretativn thersbdtvpende

30 ' Lal Ly i , . i N,

cai A% egrBRELT BBl ok i SRiEl VL Bioenay cafeing
to<Ilaiok9) whetieny as§i st tool assenbly, according to

L e R
a Ry S98aRNY cxtandihg shBARYr FltediRsBld QlekSYdy BRSABIIS first

conpl enent arémspl Ines on the interior of sdaid outer
begsng positipped tiarebelvgenoand.her ebet wveen. 10. A bl owout

it . : | . _
o oo Sl G 3P Bhob e RF 38R r poc sai
second bdanmng etaiadd by|aretaineacall yeaxéd tulsaid nsdio blodgr

21939119 Bl e sk S35 Sorang
to Claim 10, wherein:

said main body further includes a mud return passage extending axially
from said lower end thereof to a medial point and intersecting a plurality of
radially disposed mud return holes that exit said main body between said main
body bearing retainer cap and said drill pipe sub upper connection.

12. A blowout preventer stack landing assist tool for use with a
telescoping joint having a riser string and blowout preventer stack secured
thereto, comprising:

a main body adapted to receive a drill pipe adapter sub at its upper end;

an outer body having a bore receiving said main body therein, said main
body rotatable within said outer body;

a plurality of keys secured on said outer body;

a segment carrier body engaging the lower end of said main body with
complementary threads, said segment carrier body having a tapered outer
portion;

a plurality of load segments slidably engaging said tapered outer portion of

said segment carrier body, said plurality of load segments movable between
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beari ng positioned therebetween; and, a second bearing
arranged on the upper face of said outer body, said
second bearing retained by a retainer cap secured to
said main body. 11. A bl owout preventer stack | anding
assi st tool assenbly, accorgrng 15 to O aim 10,
wherein: said nmain body further includes a nud return
passage extending axially fromsaid |ower end thereof
retrectedramdi extengisidnpositiansi byt @rislaoovergent gilsaich$égnyenifcarrier
radi al. .SRO .return holes that exit said main
h~ 'Dody bearing retainer cap an
ol R (CEAB IR e ony bear - d
sai dh phofile! foﬂh@(lﬁ(f irsdl lpgttmﬂrf a:lﬁmeeﬁ taanmterZﬁhrﬂél .of Aaidll telesbping
vent er  stac ndi ng. assi use
iolb 86 5 g Rt sub g0 IRl S ken Dot prn e BruRbesaid
tel%@dpﬂﬁé fintS Béi@‘br&% li‘r’ié?ﬁ’dmé '&eﬂlt‘?ﬁaﬂiy Y és'[o‘i!s S re@er'&'ﬁigrha:d

body adapted to receive pi pe adapter sub

keiys seogisdronesaid outan body @nndtj@@q/smenfgsraﬁb@r@mni@r@emaﬁxgto
sa\rj’(\f %Id n”é%?ﬂxe?l?sg%rt\cﬁe F&{)e?\}d@{} sélﬁ'l ur a%:g?hmer%t@ vpr?eqy in t%?te%gnﬁed

of “keys secared on

posmod outer body; a segrrent carrl er body engagi ng the
nt ar

f sa mai n bod i Q e
t o a2ae AlpwS i e ants SREK it dioSAEDpReR RS hithen
te:@gé fing mﬁttna% SHsér fing ahl biovidut lpParbnt@TBOE Secured
y engagi ng sai d tapered outer portion of said

th@r@mpor@mﬁw!aw@d;, whareinipl ural ity of |oad segnents
t
SRR BT 0 S LEERERHIRS 46 Rers o
manad atialiyealong sanddetest:epmg Greinrt maadanchomneobiatrel bares@ddian
e ,of an outer

|, of j d
sepaREBE i el ArHEVE SRSt Al SR80S SR Fulpr farrel bore

to pEsiabn k8id2 e oS art dﬁt@@énth@faﬂ@h dblsaRPbtePbody relative to
t el escopi ng j oi nt, sai rofile including a plurality

Sa@kteleéyoamaﬂ@ntwtef badelhi ng said
14. A blowout preventer stack landing assist tool for use with a

telescoping joint having a riser string and blowout preventer stack secured
thereto, according to Claim 13, wherein:

said load segments are urged radially into engagement with said load
segment profiles by axial movement of said segment carrier body when said
main body is rotated.

15. A blowout preventer stack landing assist tool for use with a

telescoping joint having a riser string and blowout preventer stack secured

thereto, according to Claim 14, wherein: said load segments include a plurality of
shoulders on their exterior, said plurality of load segment shoulders said
complementary load segment profiles in said outer barrel bore.

16. A blowout preventer stack landing assist tool assembly, according
to Claim 15, including:

a plurality of segment guides disposed on said tapered outer portion of

said segment carrier body, said segment guides having plurality of lips; and,
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keys secured on said outer body and | oad segnent
profiles conplenentary to said | oad segnents and
receiving said | oad segnents when in their extended
position. 13. A blowout preventer stack | andi ng assi st
tool for use with a 10 tel ggscoping joint having a
riser string and bl owout preventer stack secured
thereto, according to Caim1l2, wherein: said keys are
r adi asloydispeseddr thmeinteran ol sidrlsad peginentsn saikllload sggment

i d keys t. nmove, axially along .gaid tel escopin
SBE et ead sedtsnt 8195 JpF aPdpiPuding Rpstive sigisiph and
refresiidn ohsal &Rl segpaérls b9 it AtR@en ol skigseghing chitier body
said outer barrel bore 15 to position said outer body

W%%S@ig rﬁ‘?'@m'?&tﬁﬁden of said outer body relative to
sai di# el %EI%WdﬂJQPféU H%er%%&ﬁa%fn%%l%si%ﬂmi i%rWs.@}Qﬂﬂ‘{aa

reve_nt (_er_ st an an |ng‘ assi st r use w
tetasceping jrinighaving e risev siniggandi ewout preventenstabk seoured

enter . C .hereto, according to Claim
th%[ﬁc\’,vé%:gﬁéqlﬁé ?cg@@i'l ﬁ{;ﬁg%%d'g@gnents are urged radially
i nt carﬁmrgﬂwmmin?dtdm_ tgeilcﬂwémdj ofegara TJ bg@f %e&e@y“ne{;‘ plate
axi aJ . noyenment o ai d segment carrjer body en sai
SSRHIH GO M Bod Bl SCAFTUMBPBRAI. pr event er ot ack
| andiaRPed$ 845 brévedting @éidlé%g]ln’{&rft Rafier bR $eaP LRGré iRy from

having a riser string and owout preventer stack
saibB@relods thereto, according to daim 14, wherein:

sai Ggl 0t HEIBRNb2vEAG: E%%k"i‘ar?&ir‘@ B54iLv1o8] for HRRYIAES ©
on théir exterror, said plurality o oad ‘segnen

teleboaging jcsintsh;e'vdhg Txoigput siriagtaad;b[dg?@ﬁ megreeat staclobediesd ikn
sai d outer rLel re. 16. A blowout preventer stac

therginyiasgon &6%I1%a§’§'8%?y, according to Oaim 15,

| NClsH@Y Smatt cardriiodlylifdlu@és 8 PAIFBMY oF Pbsiasn SHARASEdds
on said tapered outer "portion of said segnent carrier
sepbipy theeatey spid)pesition MCE@OIH&W'B getemaincaihreyghosaid iepd:cap.
and,gl3 A piowout preventer stack landing assist tool for use with a
telescoping joint having a riser string and blowout preventer stack secured
thereto, according to Claim 17, wherein:
said end cap including a plurality of guide rods secured thereto, said guide
rods extending axially into complementary holes in said segment carrier body.
20. A blowout preventer stack landing assist tool for use with a
telescoping joint having a riser string and blowout preventer stack secured
thereto, according to Claim 19, wherein:
said segment carrier body further including anti-rotation keys secured
thereto; and,
said segment carrier body anti-rotation keys engaging complementary
splines on the interior of said outer body to prevent rotation therebetween.
21. A blowout preventer stack landing assist tool for use with a
telescoping joint having a riser string and blowout preventer stack secured

thereto, according to Claim 20, wherein:




a slot disposed on the interior of said | oad segnents,
said | oad segnent sl ot engagi ng said segnent guide
i ps and providing positive extension and retraction
of said | oad segnents by axial novenent of said
segnent carrier body when gaid nmain body is rotated.
5 17. A blowout preventer stack | anding assist too

for use with a telescoping joint having a riser
st rissid eodn bb@muma cadially etitwekdly extanding shwidﬂrcgngaging

o B IAP ol Bl 4 S0 B AR e

bwmrmﬂlttcmeﬂahdewatwedmdmdby securing neans; and, 10
said end c E$reventin sa d se nt carr er bgdy
untrﬁﬁ%‘m’}ﬁ%?? thigh ArEIOG Y Ry @% acg of gags] elgtipody. sai

seoAY Bkfihg $é@fed tﬂﬁ@'kétgln%? §é;§%e&9%l:l tb QBidURGINBIdY. @
telescopln joint "having a riser string and bl owout

pr ev@ht erA Blosit peayented stadkdaeding agsisbiogl fag use vdthea m
hBeotigightleia afi SFARERL A ClaoheY G SiET R,

themita, guosrding to Cledinct, erhereids ext endi ng t hrough sai d
assi s

end ca reventer stack | andin

£ ooisabmairsBoqy RhE PeluBE g TP Bansaae Garding axally
frérh lsbibloRf eRY BNErEbT o LAt bofi 2Rl IReBEcERy aldhgaRlyf

according to Claim17, wherein: 20 said end cap

ragigly Qtﬁpﬁge‘é npldfre&nmtfpieﬁthghe&bsalé dBais bedy dgtwerst saig main
fqengl i nto conpl enent ar

bdﬁgﬂééaHHqgg?éQse Eﬁht ca??$gﬁbb05§. 20. AﬁEIomout Y
prevent er stack Ianding assist tool for use with a
tel escoping joint having a riser string and bl owout
preventer stack secured thereto, according to Claim
19, wherein: 25 said segnent carrier body further
including anti-rotation keys secured thereto; and,
sai d segnent carrier body anti-rotation keys engagi ng
conpl enent ary




splines on the interior of said outer body to prevent
rotati on therebetween. 21. A blowout preventer stack
| andi ng assist tool for use with a 30 tel escoping
joint having a riser string and bl owout preventer
stack secured thereto, according to Caim20
wherein: 14 said main body including a radially
outwardly extendi ng shoul der engaging a radially

i nwar dl y ext endi ng shouILi‘(?éFR‘é?l rﬁ%%ﬂﬁn"%ﬁ&mﬁ%ﬁer body
bore with a firs r i tioned therebetween;
and, a second beg%?ﬁgéghﬁgﬁgﬁﬁ'%ﬁ“?%%”ﬂﬁﬂ%ﬂmﬁéﬁ%TgﬂL
said outer body, said 5 second bearing retained by a

r et ai HePloWaY Rigvantes gtack lapding assishtopbang landing teoladamtarioint for use
Pivit st fidard REScOFRRTIOM usSih Dl ah8 Yas HAflind'Sferifidnd tiat allows fifting
tﬁgssco |Q@]k§§pt having a riser string ‘and bl owout i
pfiH BoviDe o thedjses sang aed biowavtnrgventer stackiwitoytFeqyitngsiisconnection
20, theveleoPing JeihtcteBioming 16S dnd 4936 Eiatel PightlPPord tB fser string
return,.passage extending axially 10 from'said | ower
e??d‘"?ﬂ@éﬁp'sggs%finedi al point and intersecting a
plurality of radially disposed nmud return hol es that
exit said main body between said nmain body bearing
retainer cap and said drill pipe sub. ABSTRACT OF THE

180 SURES BLOWOUT PREVENTER STACK LANDI NG ASSI ST
TOOL A bl owout preventer stack |anding assist tool and
| andi ng tool adapter joint. for use wth a standard
tel escoping joint used in oil and gas drilling
operations that allows lifting and noving of the
riser string and bl owout preventer stack w thout
requiring disconnection of the tel escoping joint,

tensioning lines and associated piping fromthe riser
string connection is disclosed. Fig. 1A
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