2219328 DRI LL AHEAD TOOL This invention relates in general

t o equi pnent for

drilling subsea wells froma floating vessel, and in particular to a
running tool for use indrilling 5 the initial portions of the well. In
drilling a well in deep water, a floating ves- sel wll be used. /\tennﬂ%ﬁ%
or guide base will be located on the subsea floor. Wen starting the wel

| arge di ameter conductor pipe, normally 30 inches in 10 dianete,
| owered fromthe vessel and through a well @ erIZtﬁgSQB

eptacle in the te

Drill pipe extends through the conductor plpe A drilling tool 'such as a
drill bit and a drill mud notor will BgytpCREpHpabobhe .bottom of the
conduct or . pi pe. A wellhead housing rS~rs-toutatcd—at the end of the

conduct or pi pe string. /?h%ﬁwﬂ?ﬁﬁ%%b?nlﬁﬁaﬁé§slﬁntﬁenﬁEPlhgadeﬂB@Bmﬁgtand

supports the drill fus# ﬁiit@@ogﬁpgeafwémsceaomdacr%aamg vBskklhi g
fluid i s punped down

he dril to_20 t at
[ 1o, Putped o d ey QL Ly SHLARICL0, 20 RSCLLNS BUT HDLOE, (8,190 30
hole is dr|IIedﬂx/#h&tim@ﬁzﬁbnpcrunbhsubfuthagwalmud notor. As the hole

deepens, the conduct;rl_ Qdffl*?ﬂ@ outﬂ%0§hh8?§§|%?g§?en aﬁlgggFﬂﬁsbégd

depth in the well

housing wi || be | octg@kdvhtlthe ?%ﬁ%baﬁetemﬁéaFénﬁanuﬁGEIbaﬁé Witk bBit are’
renmoved fromthe Weicbcaﬁéuf 6ﬁ'nﬂhégsﬁ9§éal §16830Vﬁﬂeﬁrgﬁhihﬁn€rthé wbiing.

Then, the drill st
used to drill the

| h h 30 th d
e e for oFohuchar B ipey onokpar P naps 1FnRE In™"

drilled to a démur1dﬁamétm¢ 305 hoﬁéréﬂOftemttpeAﬁeaseihandpnhronghl
drilled, the drill ﬁ@iingeéépegéigdina@ﬂeatéhbhggegfDrill pipe extends
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through the cdndu¢tor pipe. A drilling tool such as

a drill bit and a drill mud motor will be located at
the bottom of the conductor pipe. A wellhead housing
is located at the upper end of the conductor pipe
string. A running tool locates in the wellhead housing
and supports the drill bit at the bottom of the con-
ductor pipe. '

Drilling fluid is pumped down the drill string to
cause the mud motor to rotate the drill bit to drill
the hole for the conductor pipe. Alternately the hole
is drilled by jetting alone, without using a mud motor.
As the hole deepens, the conductor pipe is lowered into
the well. When at the desired depth in the well, typi-
cally about 103 m (300 feet), the wellhead housing
will be located at the template. The running tool and
drill bit are removed from the well. The running tool
is removed from the drill string.

Then, the drill string is again lowered through
the conductor pipe and used to drill the second portion
of the well. This second portion is drilled to a depth
of about 305 m (1,000 feet). After this portion is
drilled, the drill string is pulled, and a string of

(.




-2- casing s Ipmeréd t hrough the conductor pi pe and ce- nmented in place.

Dril.ling will then continue. Wiile this is successful, renoving the dril

bit frem the conductor pipe, taking off the running tool, 5 and |owering

t he dmLLl bit back in to drill the se- cond portion of the well is tine
consumng in deep water. One type of running tool is used which enables the
operator to drill the second portion of Lhg well 10 wthout retrieving the
running tool and drill bit to the surface. That running tool has double

J-slots. One J-slot secures the running tool in the wellhead housing. _
Anet her J-slot rel easeasifig #si Lbweiednfhtbaght BRe! BAGAELSELO0biHE @hd OMeLt

to drill ahead. Wiile_15 kabl e, acfuatli two_J-s]ots can,be difficult
with a floating vesSeFeﬁgsgﬁiﬁ Btafhe &ﬁgiigggiﬂﬁ;ilﬁk?ﬂi§°Pﬁ§%H?ron, t he
running tool has a tubu- |#Whikenthik ist Bucppssfah¢d remevinyrehededriblisbit
con- nected into the N f LI plLRe. e 2 r |

mandrel . A body receiggéhtﬁggsfégggeeékepggg' Fék%é§p¥gﬁ %esg§§h¥ﬁ§ig§8%he
wel | head housing. A ppBfalpweréngdbhe éréléagitehag¥ ineteodyilh then 8e-t he

sleeve wi || nove the ggga ﬁékti@n'@Ekthaewéﬂm”iggtiﬂe!céﬂsﬁﬂﬁnﬁeihhééép
housi ng. The running tool can be 25 rel eased by rotating the sleeve

relative to the body. "#h€Fmandrel and the sl eeve are connected toget her
t hrough a J-slot. The J-sl| Oher éypeses rtanfimgdteblwhenutbé whith ehablées

ront 1o, 10 ! ONBeelL Lol ko gl Lod Rl et Pincap il ooy
actuation. This i&Qenwibhout| regfoievindethei punnbpgwbgodf and drill bit to
U the surface. That running tool has double J-slots.
One J-slot secures the running tool in the wellhead
housing. Another J-slot releases the drill string from
the running tool to allow it to drill ahead. While
15 workable, actuating two J-slots can be difficult with
a floating vessel because of the wave action.

In this invention, the running tool has a tubu-
lar mandrel with upper and lower threaded ends con-
nected into the string of the drill pipé. A sleeve

20 receives the mandrel. A body receives the sleeve. The
body is adapted.to seat inside the wellhead housing.
A plurality of dogs are carried by the body. A cam on
. the sleeve will move the dogs out to lock the running
v tool to the wellhead housing. The running tool can be
25 released by rotating the sleeve relative to the body.

The mandrel and the sleeve are connected together
through a J-slot. The J-slot releases the mandrel when
the drill pipe is manipulated, to allow the drill bit
to drill ahead below the conductor pipe. A locking

30 means selectively disables the J-slot from accidental
actuation. :
"This invention will now be described by way of
examples with reference to the accompanying drawings,



exanmples with reference to the acconpanyi ng draw ngs, -3 - wherein:
Figures la and Ib are sectional schematic views illustrating a running tool
‘constructed in accordan- ce with this invention, show ng the runni ng t.oaql

in 5 the position wherein the conductor pipe is being |owered into, the yel
as the well is being drilled; Figures 2a and 2b are sectional views of™f he
running tool of Figures |a and | b, shog1 ng the run- ning tool in the
position with the drilling bit dril- | i ng bel ow t he conductor pipe after
t he conductor pipe has reached its proper depth; Figures 3a and 3b are
vertical sectionghered¥s, enlarged showi ng the running tool of Figure 1 inm

a | ocked position; and,15 ures 4a and 4b are enl arged sectiona
views of the running EJGUrEs @Pg % SrEnSeT iR al, STy | Vigwg

rel eased p03|t|oﬂlﬂm3mmhhﬂngeu hamﬁlhgutbng cB&Et&hbﬁ@dtQthgubedhn-a
subsea Cerpl e, Hh Y R StOeloan WiEias RO rthunl SN, o

tenplate 20 11 has on
pi pe 17 extends @hﬁo@@ﬁiﬁn@nmmherﬁe@eGh@cb@nﬂgcﬁow @ﬁ@esnﬁgbehBQUpper

portion of the waldyeldd Tntc MG RisPhb’ well HEE Hédn ba or
sections of pipe screwed together, &gp apprOX|nater 25 40 feet ong A

wel | head housing 19 WELIUress 2&, and yiemse of they of
conduct or pi pe ltunninlg itddleiofy Figtriesd 1J‘ar ramdalfﬂ ,O&hiowd nge thel rﬁmoi

showe). Vel | head g 0 19,09 A0 LS P A0 P SIS Y 13 ol
10 ling below the conductor pipe after the conductor
pipe has reached its proper depth; W/
Figures 3a and 3b are vertical sectional views,
enlarged, showing the running tool of Figure 1 in a
locked position; and
15 Figures 4a and 4b are enlarged sectional views
of the running tool of Figure 1, showing the running
tool in a released position from the wellhead housing.
Referring to Figure 1, a subsea template 11 will
be installed on the sea floor 13. Thé subsea template
20 11 has one or more well receptacles 15. A string of
conductor pipe 17 extends through the well receptacle
15 for encasing the upper portion of the well 18.
The conductor pipe 17 is made up of joints or
sections of pipe screwed. together, each approximately \./
25 40 feet long. A wellhead housing 19 will be secured to
the upper end of the string of conductor pipe 17 as it
is being lowered from a floating vessel (not shown).
Wellhead housing 19 has an internal landing shoulder
21. '
30 . When running the string of conductor pipe 17, a
' running tool 23 will be secured in the wellhead housing

g

19. The running tool 23 is secured by dogs 25, which
locate within grooves 27 in the interior of the well-



running tool- 23 will be secured in the wellhead housing 19. The running
tool--23 is secured.by dogs 25, which |ocate within grooves 27 in the

i nterior: of the well- -4- head housing 19. An upper string of drill pipe
29 ex-y¥®nds fromthe running tool 23 to the vessel. The drill pipe 29
supports the weight of the conductor pipe 17 as it is |owered through the
sea. 5 A lower string of drill pipe 31 extends downward fromthe
running tool 23. The drill pipe 31 ext erids? to the open | ower end of the
conductor pipe 17. Adrill notor 33 nay be located in the drill pipe 31

di fectly above a dril L t, 35 . whi Is at_the lower 10 end of the dril
pipe 31. Drilling fl ullL agdpuhrﬁ)%%"%vﬁg]‘t ré"s‘f?ﬁ’%ss%m%lo%f‘{]%}r]t IPIRG) £ T &¥es
the drill notor 33 tctendsitfremethie ituning 3ook| 23 itwe the tvesskl) ITHe pe
U s Fetved out (L oise 19 2 is R Ble g of tndHorddudldd 1 10
The drilling fluid fIB%Bebh%ka%piﬁhbsc@mfbrﬂHMh?thmﬂaal i zers 37

center the drill ppe 31 i L1dfer oSEkid rof)ld}@nlﬂ pid &7 | e dri 4 diRarid
and 3b, the running t@?% 23 inc des ‘g]a buI mandrel 39. Mandrel 3
e

has a cylindrical ext foFHPing fo dc‘h‘a&l BiPe chiieXtand/h
it. Upper threads 43 tontleetopdr Iowslk edndof Othélecdhdddtcnd‘ Reipkd. 11 over

threads 45 connect tzﬁ')lrnSI &ﬁ 01’3935 qné 4ﬁaéjri$éatpé£eir§]thezdhizb1]t r%zjr;%e 3eJVe 47

mandrel 39 is carrie a sleeve secure
on the lower end | ocalixectly tabove a|dribl ll)ittih‘ie, mniele| i8At Sthe Biwems

shown in Fi gure 260 i SndHEBhe Yar 11%1§e]"3§haped
— Drilling fluid pumped down the strings 29, 31 of
o - drill pipe causes the drill motor 33 to rotate the
drill bit 35 relative to the drill pipe strings 29, 31
' to drill the initial portion of the well 18. The

15 drilling fluid is jetted out of the drill bit 35 to
assist in forming the well 18. The drilling fluid
flows back up the conductor pipe 17. Centralizers 37
‘center the drill pipe 31 in the conductor pipe 17.

. Referring to Figures 3a and 3b, the running tool

“20 23 includes a tubular mandrel 39. Mandrel 39 has a
cylindrical exterior and an axial passage 41 that ex-
tends through it. Upper threads 43 connect the mandrel
39 to the drill pipe 29. Lower threads 45 connect the
mandrel 39 to the drill pipe 31.

25 The mandrel 39 is carried inside a sleeve 47. A
pin 49 secured to the sleeve 47 on the lower end loca-
tes within a slot 51 on the mandrel 39. Slot 51, as
shown in Figure 2a, is generally "L" or "J" shaped,
having a vertical portion and a horizontal portion

30 perpendicular to the axis of mandrel 39. When the pin
49 ‘is located in the horizontal portion of slot 51,
the mandrel 39 is locked to the sleeve 47. The slot
51 is formed in a collar 53 which is rigidly secured



having. a vertical portion and a horizontal portion 30 perpendicular to the
axi s.of mandrel 39. Wen the pin 49 is located in the horizontal portion of
slot 51, the mandrel 39 is locked to the sleeve 47. The slot 51 is forned
ima collar 53 which is rigidly secured -5- to the mandrel -39 by thﬁ@ads
and is considered herein as part' of the mandrel 39. Referring to Figure 3a,
on the upper end of the sleeve 47, a +oBk+ng pin 57 extends through the
sleeve 5 47 into a vertical slot 55 formed in the mandrel 39. The | ocking
pin 57, when located in the slot 55, pre- vents any relative rotation

bet ween t he mandtel the mandrad 39eb¥ethiea¢a|sngreseqossiﬁerpdnhdﬁeiﬁlg 2

3b) fron1|eaV|ngaghsaggrbgoghglmgaagbgn3gf the J-slot 51 10 and entering
the vertical portionh of the slot Thi's prevents the mandrel 39 from
acci dental |y di sen- §§ﬁﬁ§rFPSnFPhElsPEGVéaAYOnTﬁbeIBEEPﬁgepﬂn°§7tban be '

retracted by pulhuaaveuuvard lbbkﬂﬁb|ﬁintBvseﬁtEhdgetﬁﬁadbﬁdtH¥ g1eeyete
oper at ed vehi gogtrolled from to Figures

in
3a and 3b, th 8t27ahH§r§1§8& 8#°§x§§ %BFmFgfgnhghﬁ 3ﬁPéaa§ 38.
Thr eads 59 engag@hea&ongihhrpadssvn wheni Qbeated mn ehbodyoelssA pta@ssure

I t h body 61
Sl sevg 7 Dlants) anloeR1ad 0B, Bed8 ok BebliegAEng paRiat Re PY, O3
is adapted to Ianadomh?hslwsWBhéad Wbd5|pge¥housd§he2p1®Fﬂg (Fay. Bblly 61
has a plurality Frolioh@a i acweu%ﬁaeehtah' po2RaeRlod’ eyadal 1o§a§*ﬂ hol e

65 25 slldlngty and sealingly recelves one 0gs 25 can
nove froma REtr28Ge@nfSFingothesNeRiyical portion of the slot S1.

This prevents the mandrel 39 from accidentally disen- W
gaging from the sleeve 47. The locking pin 57 can be
retracted by pulling.outward. Normally, this will be
handled by a remote operated vehicle controlled from

15 the vessel. |

' Referring still to Figures 3a and 3b, the :sleeve
47 has a set of exteriorleft-hand.threads 59. Threads
59 engage mating threads in the interior of a body
61l. A pressure equalizing piston 54 is located below

20 the threads 59, between body 61 and sleeve 47,

Body 61 has a shoulder 63 on its lower end. The
‘shoulder 63 is adapted to land on the wellhead housing
shoulder 21 (Fig. la). Body 61 has a plurality of holes
65 circumferentially spaced around it. Each hole 65

25  slidingly and sealingly receives one of the dogs 25.

| The dogs 25 can move from a retracted position, shown

. in Figure 4a, located within the body 61, to an ex-
tended position, shown in Figure 3a, protruding out-
ward from the sidewall of the body 61.

30 An annular cam or shoulder 67 is formed on the
sleeve 47. The cam 67 maintains the dogs 25 in the
extended pOSition when the running tool 23 is shown in
the locked position of Figure 3aw‘The cam 67" will abut

] _"_“,':i) :
L R 4



in Figure 4a, located within the body 61, to an ex- tended position, shown
in Figure 3a, protruding out- ward fromthe sidewall of the body 61. 30

An annular cam or shoulder 67 is formed on the sleeve 47. The cam 67

mai nt amis. .t he dogs 25 in the.extended position when the running tool 23 is

shown in the | ocked position of Figure 3a. The cam 67 w || abut - 6-
agai nst the inner end of each dog 25, preventing it fromretracting.
Rotating the drill pipe 29 while the |ockiry &ih 57 is still in | ocked

position will cause the sleeve 47 to rotate with the mandrel 39. -The 5
ri ght-hand rotation w

|1. cause the threads 59 to unscrew causing the '
sl eeve 47 and mandrelag@uf%: rﬁe}'ﬁ ey I?}‘%&gr?ﬁ?}bl‘fﬂq e 1 d"?ﬁi’cﬁfgﬁf‘q d% he
posi t : on shown IGS Fi gfiram tetrlantﬁ;g.nqlgm&img)s&l‘té CHrilE}]hq:i;iéng?S? wgﬂﬂle_ ahy act
a Sealing ring nm . Ve cam. 67, Seal.ing ring
69 seal s the upper eﬁ%g%&%'%oé/ﬂgl tgy% hget%flee%%f’éefﬁé"ﬁﬁtelﬁrbrw@ac%use
bet ween the sl eeve 47thadcsirrNe &7 tactekhite) with ster enandredurds .nghend
i nward of dogs 25 snde SHAGE 4 i ﬁikﬁeéag '
exterior fluids anfgl1 fi£I ed wt § %ﬁ%ﬁ%gﬁ?ﬂ;ﬁaﬁ?%% 1@14&( I . ‘%)sfgrea{ugal I zes
the pressure of the |YMITER FIIIRG the Flerve pht aand mandrelhdd dxn mdue
pressure of the sea vatfdllyaipward PEESEORS €& Bodh NSRBIV ogh t he

body 61 to 20 allow the return_of dri]Jling fluid punped down the drill pipe
strings 29,31. In ope?qé?%ngn &é’c‘l‘?’iﬁls‘l%f %bnﬂl&t‘ﬁgpi?ﬁsﬁtjﬁrﬂ the %\ﬁeﬁ
together at a floati ngilvessehtamt a oseakihd nting 9 Isuntal ned 18he WAy @1
length of the congyc-,pove the cam 67.

~— o Sealing ring 69 seals the upper end of body 61 to

the sleeve 47. The interior space between the sleeve
47 and body 61, including the space surrounding and
inward of dogs 25 and the space in the threads 59, is
15 sealed from exterior fluids and filled with a
lubricant. Piston 54 (Fig. 3b) equalizes the pressure
-of. the lubricant in this interior space with the
hydrostatic - pressure of the sea water. Vertical
passages (not shown) extend through the body 61 to
20 allow the return of drilling fluid pumped down the
drill pipe strings 29,31. '
' In operation, sections of conductor pipe 17 will
L/' ' be screwed together at a floating vessel and lowered
into the sea. Normally, the total length of the conduc-
25 tor pipe string 17 will be less than the depth of the
sea. When the desired length of condu(cg'cgrltl é)ti ees )17 has
been reached, typically around 300 feet/, it will be
supported by slips on the vessel and a wellhead housing
19 will be secured to the upper end of the conductor
30 pipe 17. A drill bit 35 will “be lowered dn a drill
y _ string 31 through the condu?tqr pipe 17. The drill
| pipe string 31 has a length’“sélggted'to position
the drill bit 35 only slightly below the lower end of




25 -tor pipe string 17 will be less than the depth of the sea. Wen the
desired |l ength of conductor pipe 17 has been reached, typically around 300

feet (90 nmetres), it will be supported by slips on the vessel and a |
wel | head housing 19 will be secured to the upper end of the.conduator}ﬁﬂ-
pipe 17. Adrill bit 35 wll be lowered on a drill string 31 through the

conductor pipe 17. The drill pipe shrtpg 31 has a length selected to
position the drill bit 35 only sligHtl'y bel ow the | ower end of -7- the’
conductor. pipe 17. The running tool 23 will be secured to the upper end of

the drill pipe stnj eeve -A7 il | . t | | head &
housing 19 in thgﬂﬁg%‘%}dgﬁ S?O%]ﬁ:f‘en i'gl}‘rﬁlqe4 fé&%vﬁ%t%rclw?%ql hzg y(}g's}m% in the _

| ocked extended mestunesh toTihelnppres end loferthwyelnidd gripeyetring Blt.he )
‘wel | head housing 19. S Yo Plyit rgi._j,&% ' ri tring 31
and drill bit 35 will be Iaszlv\_/ered 4t1r)1rwoiu155 Ht%e we ’{Hdr gcd;_g:t%ezl’weeq'll&é@glsg. | &)
into contact 10 hRusinhe%dd rihgyPositinn shawn g FRme Bay (Withe

| ower ed 03 _tlhlqs_ drﬂl’#él &ddd rﬁ 21%1_ fiﬂﬁinltdtﬁcdéd @%ﬁ#iﬁé@fli‘élifﬁiftiﬂiﬁ?mﬂé gh bo. 31
pressure drillin ui gL wi e punped down the pi.pe strings :

to power the dril1°%% ot gné)aég SHEY SR/ Idﬁ (gt &t t"f?eudﬁq‘}q bit 35.
The drilling fluikbusing skharTesl asdentsly adfs the tdondletidr lpipe8d7,The
conbined jetting ' r t fi & rid ' {1l create
the well 18. Si w%%ifn%e%?@fﬁ h%%r#ﬁoﬁ%%le‘b;%%’ghzg%m]lsqﬁ" Vgee# owered. 20
This allows the ctimenglyrthe peelly receptatsleloln (Fad. k) Weito I®ntadt s
being drilledoThe; ¢hiithe lida 3o1dbt |13 SR LS Anditfe | ANEEmER W11 e

conduct or pipe 17
: lowered on the drill string 29 from the floating ot

vessel.
Then, high pressure drilling fluid will be pumped
. down the drill pipe strings, 29, 31 to power the drill

15 motor 33. The motor 33 will rotate the drill bit 35.

The drilling fluid is discharged out as jets in the drill .
‘bit 35. The combined jetting action and the rotation
of the drill bit 35 will create the well 18. Simulta-
neously, the drill pipe string 29 will be lowered.

.20 This allows the conductor pipe 17 to slide down into
the well 18 as it is being drilled. The drill bit 35
will remain at the lower end of the conductor pipe 17
during the drilling of this initial portion of the
well 18. :

25 When the total depth of the initial portion of
the well 18 is reached, the wellhead housing 19 will
seat inside the well receptacle 15. This position is
shown in Figure 2a. Then, the drill pipe string 29 is
rotated to the right a number of turns. Referring to

30 Figure 3a, the locking pin 57 causes the mandrel 39
and the sleeve 47 to rotate together. The J-slot 51
and pin. 49 also lock the mandrel 39 and sleeve 47 to-
gether. The left-hand threads 59 result in the sleeve »



during the drilling of this initial portion of the well 18. 25 When
the total depth of the initial portion of the well 18 is reached, the
wel | head housi ng 19 will seat inside the well receptacle 15. This position
i s showa*in, Figure 2a. Then, the drill pipe string 29 is rotated to the
right a nunber of turns. Referring to 30 Figure 3a, the locking pin 57
causes the mandrel 39 and the sleeve 47 to rotate together. The J-slot 51
and pin 49 also | ock the nandrel 39 and sTdbve 47 to- gether. The | eft-hand
threads 59 result in the sleeve -8- 47 and nandrel 39 novi ng upwar d

rekative to the body 1 the.r tool 23. Wen in the u srtron
shown in Figure 4a, r&% e;imiéj%%%vztrbg Y ts"‘reel"ggst&ép
runni ng tool 23 f ronﬁl mfvthé haath fng hoosl rﬂﬁ.lgmmd itmetl'dar idgpet r;msa&mur d
be*pul l ed up- ward rgl cpnd tgf
desired. However, it |s pr era%‘]ﬁeet‘g;co drr a]?é %ﬁgeésv\%f I 1faoce ‘ow
t he conductor pipe 1Thisteelrrsesithe rtmnxnﬂa tFQQﬂnr?ﬁ; m e ewelidiead op
bel ow the wel | heagl hoaisd ¥y 190 bk Usife Urile S agg &;uﬁrq,@%q?/] q_+

ic

63.on the wel |l head housing shoul der 21. A reppote operated veh
maneuver ed from t he Ya%AtFelAtER cFo dthe "E‘EP‘%‘%Fét‘P{rrﬁ’ﬂH’ﬁg oAt Hhis tP%f}'q
pull the 15 pin 57 ifomggigaalot 55. Then, the drill string 29 is rotated

one-fourth turn to the right and | pwered. The drel 39 mall r
relative to the sl eeve 47O%HRYSE poktt1HRESE %gi%4EP($9 4%;1#&99
vertical portion of the welklo0l8 Feldwi shalcondudtmr npa:tphel739rhe0 boadre €10

axially domnmardlérog}tgﬁerygﬂﬁpgth8$12§3 éénﬁg@W@réﬂ below the wellhead
— ' housing 19 because of the contact of the body shoulder
63 on the wellhead housing shoulder 21. A remote
operated vehicle will be maneuvered from the floating
vessel down to the running tool 23. It will pull the
15 pin 57 from the slot 55.Then, the drill string 29 is
rotated one~-fourth turn to the right and lowered. The
mandrel 39 will rotate relative to the sleeve 47. This
positions the pin 49 (Fig. 3b) in the vertical portion
of the J-slot 51. This allows the mandrel 39 to move
20 axially downward from the running tool 23, as shown in

Figure 2a.
_ Drilling fluid is again pumped down the drill
\;/. strings 29, 31 to rotate the drill bit 35. Preferably,

lower pressure and flow rates for the drilling fluid
25 are used at this point to reduce the diameter of well
18, since the well 18 will be receiving a smaller
diamter of casing than conductor pipe 17. The second
' portlon of the well 18 will be drilled possibly another
1,000 %%eﬂ?% es)the lower end of the conductor pipe
30 17. The diameter of the ggco?d portion of the well
- will typically be 26 inche , while  the conductor pipe
17 diameter is typically 30 1ncges? rilling fluid
. will flow up the well 18 and_through the conductor



Figure 2a. Drilling fluid is again punped down the drill strings 29, 31 to
rotate the drill bit 35. Preferably, |ower pressure and flow rates for the
drilling fluid 25 are used at this point to reduce the diameter of well 18,
since the well 18 will be receiving a smaller dianter of casing than
conductor pipe 17. The second portion of the well 18 will be drilled

possi bly another . 1,000 feet (305 netres) below the |lower end of the -
conductor pipe 30 17. The di anmeteér 9f t he  second portion of the well wll
typically be 26 inches (66 cn), while the conductor pipe 17 dianeter is
typically 30 inches (1@ cm. Drilling flurd will flow up the well 18 and :
t hrough the conddd®§t ~'- -o- pi pe .17. Once the second portion of the well

18 has been drilled, tOmseodeatsercond [porddion of fthegwelld A8 haspbeen?9, 31.
Eventual |y the 1al.g39 Lpid | 5 ko cant hth sl eeve 47
(Figs. -4a, 4b). Rot alf&etdlg'or}.'\ﬂvé qurgg\aéﬁzgg:aﬁﬁéipibﬁ% ?’gﬁrlg% \grhtet ﬁgig'llot 51.
The drill stringPiPpe 2%galn [Eviendallyr tthey mapdnedn i widdomoye fagh t he

wel | head housigng jhto T¥htddtividH e 21 47 |(rid. 3 W) bedrald ed to
the surface. 10 A second string of casing (not” shown) wll_ _be | owered
fromthe vessel tq'\‘l%gﬂ]t]hé’adﬁﬁjmgpi& o tp ﬁ?’ﬁtﬁro"g"r?e sdQtorid pdFhE on

of the well 18. Theile-statinty Y iig Rfaicadiifted,ylifing ahRltruihingches
(500 L1 0L Yoqt'h, Al VRILELLGH Fehia Mo "Wl e dp S 1
advant ages. The r2ghrand) dmidll BitovES twhid 1ofbey pudrl ed toby ithe catr facww t he
conduct or pi %‘M t hou_tA r@é%cﬂ'ﬂi aséxrji.rfb t@f‘%&scirﬁf'e(not shown) will be
lowered from the vessel through the conductor pipe 17 o/
and into the second portion of the well 18. The se-
cond string of casing, typically about 20 iné§§§3%%
diameter, will be cemented in place. Drilling of the
15 well to a greater depth will then continue.
The invention has significant advantages. The
running tool allows the operator to drill out from
‘the conductor pipe without making a trip back to the
surface. The cam actuated dogs can be released withogt
20 difficulty even in floating vessels which are subject
to wave action. The locking pin assures that the man-
drel does not release from the running tool acciden-
tally. K,)
While the invention has been shown in only one of
25 its forms, it should be apparent to those skilled in
the art that it is not so limited, but is susceptible
to various changes without departing from the scope of
the invention as defined by the appénded claims.
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surface. The cam actuated dogs can be rel eased without 20 difficulty even
‘in floating vessels which are subject to wave action. The |ocking pin

assures- that the man- drel does not release fromthe LuﬂﬂLﬂQ_LQQ%_Eﬁgiffir
tally.«hile the invention has been shown in only one of 25 its forms;—i
shoul d be apparent to those skilled in the art that it I"Wﬂnm" mpe ,
but is susceptible to various changes w.t Rgut departi ng IW,MHF f
the invention as defined by the appended clains. 30 -10 © GLAMMBsT. ¥ ™

An apparatus for drilli ng#}mgt'; and second por- tions of a subsea well from

a tloating vessel, com in conmbination: 5 a string of
conduct or pipe having a wel Lhead housing_on i.ts er .end, the conductor

pi pe adapted to be Igﬁered k?oﬁppﬁg ugs &PT; gt ﬁggwéﬁFsﬁsaPﬁesFFPQ por-=
poftion is being drilkicss @fser snpset weillll £fpope aaddpatdngoveeskdwecen~10

fromthe vessel throughgihe Gandy RiiRg. @ drilling tool mounted to the
| ower end of the dri?? gipg ?or d&%ﬁ?ﬁng'the_first and second portions of

the well; a tubul & mandrel 2h&FrdFoupferorAYCterePiPs havinged Wrddhpad

connection into the sbusiigobndiitk! upbee, ehde HhRIe8hdlatbrIpapedtlidpted
passage for the pas- drilling f - a sle or

receiving the nandrefggggbggyeﬁ§9iﬁ§%§ %gkgVF&Fe}egéEQP%ég?%ggéFg%SE,eZO
t he body adapted to Sdatsti perddonhdswblelingadriiddedsg;
a string of drill pipe adapted to be lowered
10 from the vessel through the conductor pipe;
' W _ a drilling tool mounted to the lower end of the
' drill pipe for drilling the first and second portions
of the well;
a tubular mandrel having upper and lower
15 threaded ends for connection into the string of drill
pipe, the mandrel having an axial passage for the pas-
sage of drilling fluid;
a sleeve having a bore for receiving the mandrel;
a body having a bore for receiving the sleeve,
20 the body adapted to seat inside the wellhead hdusing;

' a plurality of dogs carried by the body and
being movable between an extended position protruding
from the body for engaging a groove formed in the well-

\ head housing to lock the body to the wellhead housing
' 25 during drilling of the first portion and a retracted
position for releasing the body from the wellhead
housing to remove the drill pipe after the second
portion has been drilled;
~ means cooperating between the sleeve and the
30 body for moving the dogs from the extended position
to the retracted position upon a selected releasing
v movement of the sleeve relative to the body; and
| means cooperating between the mandrel and the



a plurality of dogs carried by the body and being anabIe-between an
.extended position protruding fromthe body for engaging a groove forned in

the wel | - head housing to |lock the body to

drilling of the f
body fromthe wel
portion has been
body for noving t

25 dur.ing

the—wetthead—housi-ng
irst portion and a retracted easi ng t\ge
| head housi ng to renove the Imll mﬂm HUB t he second
drilled; neans cooieratlng be and the 30

he dogs fromthe~ e tefided position to the retracted

position upon a sel ected rel easi ng novenent of the sleeve relative to the

body, and neans c
securing the mand

PIPSTE Fit6 SPEUCLRToChE: REATRCENECAFRF PAGSYBaFoat 1 he

-~

-

| ower end of the mandbtainrthepérillling toaedratobhef lowercenduofothei pe into

the well while dr
fromthe sl eeve t
conductor pipe to
reached the desir
drill- 10 ing tool
mounted to the Io
|ative to the dri
drill pipe, to dr
wherei n said sl eeve
i nternal threads

_means cooper ajpng

15

20

0 a nove downward fromthe
PHPPIFnFﬁetbécﬂﬁalpﬁh#iéndﬁi%é#nghéhéoﬁHHEFoPoﬁtﬁenhas

aﬂddeekhreZeaS1ngThaeaﬁaaaaémsf96§0£aénb1eéberEbn sai d
I N

arEOUREher arha g OB, E0! BPVR QPR HATaaFEoR, ER b 1
tbnduptornpipeptosdridldthel segohdupdrpiopnedftern t he

neans
re-

hb é8h8u5£6§tpl§ ﬁQQ ?Sgﬁﬂgdpﬁﬁé'ﬁag gégtaﬁg%ﬁ" and

has reads
?ar engEQEngPPﬁEaéuﬁePﬁaF19ﬁme&dyhéreﬂﬁeséﬂéeéﬁlléa|d

ihgt wBeN &amPrik8EVE drill bit ‘and including

drill motor means mounted to the lower end
of the drill pipe for rotating said drill bit re-
lative to the drill pipe in response to drilling
fluid pumped down the drill pipe, to drill said first
and second portions of the well; and wherein said
sleeve has a set of external threads;

said body has a set of internal threads for
engaging the external threads of the sleeve;

said means cooperating between said sleeve
and said body include cam means located on the ex-

terior of the sleeve for maintaining the dogs in the

25

30

extended position and for disengaging from'theﬁdogs
to allow them to retract when the sleeve is rotated
relative to the body, the engagement of the threads
of the sleeve and the body causing the sleeve to
move axially when the sleeve is rotated relative to-
the body; and said

means cooperating between the mandrel and the
sleeve maintain the drill bit at the lower end of
the conductor pipe during insertion of the conductor
pipe into the well while drilling the first portion,
cause the sleeve to rotate with the mandrel and drill
pipe to disengage the dogs from the wellhead housing,

set of

-/

bbhaEtblept bk ShuPahl! Aseft 1B ok Otk cLBATHOTOLN® mandr el”
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20 and said body include cam neans | ocated on the ex- terior of the sleeve
for. mai ntaining the dogs in the ext ended position and for dlsengaglng from
t he dogs to'allow themto retract when the sleeve is rotatedTetative To

the bedy, the éngagenent of the threads 25 of the sleev
causi.ng the sleeve to nove axially when the sleeve is r l@] l Il HIII
@e

the body; and said neans cooperating betweepn,the mandre ve
maintain the drill bit at the | ower end of t he conduct or plpe durlng
insertion of the conductor pipe into the well while drilling the first

partion, cause the s|eeve 9 rotate MAt%g ﬂe mandy.el d dril]l pipe to

" di sengage the dogs f3%Mm IReSHEF ¢hgfrom Hhg § ?%‘é% ?h%i:ﬁﬁ"ﬁdrel
fromthe sleeve to ath@wdrhbldbitltblmova dovewatodnieon thenedmductomduct or
pipe to drill the segpod Q;gr&wi‘laé Srséif‘&ncf‘?&'i’gmﬁoéf@épetﬁ@ dcém@-ed the

desired depth. 5 3. ar a erern sard nmeans
cooperating between ke R@ﬂqrbﬁsah@a@h%dsth%v@e$¥reilQ@Eﬁ%.QU|de sl ot and a

pin, the mandrel geigg sel e@ﬁévsbyafsw@ssﬂ éwﬂmt@ﬁ WhEPYEn byaidtmddn the
drill pipe relative to 10 the sl eeve, dh%nclu $k|q$ nfans for
sel ectively prevent|ﬁ%°?%raFéFgoheBVe?ﬂ Qoim= r? the Slerve ve to

prevent the guide sIoluaédapgﬁldéoslatcaﬂenaabiy,re- | easi ng the mandre
fromthe sleeve while driIILﬂg &gnapglfﬁéfﬁgpgéieé%i&@fy“@éieased from
the sleeve by rotating the drill pipe relative to
10 the sleeve, and including
Y locking means for selectively preventing ro-
tation of the mandrel relative to the sleeve to
prevent the guide slot and pin from accidentally re-
leasing the mandrel from the sleeve while drilling
15 the first part of the well.




