METHOD FOR RUNNI NG CASI NG WHI LE DRI LLI NG SYSTEM

Cross- Reference to Related Application: This
application clains priority to US provisiona
application 60/873,049 filed Decenber 6, 2006. Field
of the Invention: This invention relates in general to
drilling with portions of an offshore well wth

casing as the drill string rather than drill pipe. 1
Background of the Invention: An offshore subsea well
normally is drilled to a first depth, then an outer or
| ow pressure well head housing with a string of
conductor pipe or outer casing is installed. The
operator then will normally drill the well to a second
dept IMETHOMEOR| RUNNING (ASINGt WHIFEJRIEAINGS XA TEM n

t he conductor pipe. An inner or high pressure well head
housing is secured to the upper end of the inner
string of casing and |landed in the | ow pressure
GedssRefeaterive tsRelgted Applicdtionng ri ser with a bl owout
preventer is attached to the high

This application claims priority to US provisional application 60/873,049 filed

December 6, 2006.

Field of the Invention:

This invention relates in general to drilling with portions of an offshore well with

casing as the drill string rather than drill pipe.



pressure wel | head housi ng. The operator then drills
the well deeper through the drilling riser and runs
one or nore additional strings of inner casing.
O fshore well drilling is normally perforned with a
drill bit attached to drill pipe. After drilling each
section to a desired depth, the operator runs and
cements a string of casing in the well. After
retrieving the drill pipe and before running the
casing, the wellbore is prevented from coll apsing by
t he nudcake on the borehole wall and the weight of
the drilling nmud in the borehole. In certain
geographi c zones, the open borehole tends to coll apse
easi |y because of they may be unconsolidated and

ok mat | f, . cause water flow fromthe
#%%ﬁgPPgﬁfF%ggaiﬁéﬁborehoIe. One known techni que for
well drilling is called "casing-while-drilling”. In
that 2 technique, the drill bit is secured to the

| ower, € | ; | QPBY e hiduer of foRr
wel | k%lrcg.ﬂhé%g(Se'ﬁﬁ%&éllr;}gfdg{lgtqgﬁmgqttﬁggmby rotating the
casin I il i i; i TRtIled.
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string of casing within the conductor pipe. An inner or high pressure wellhead housing
is secured to the upper end of the inner string of casing and landed in the low pressure
wellhead housing. A drilling riser with a blowout preventer is attached to the high

pressure wellhead housing. The operator then drills the well deeper through the drilling

riser and runs one or more additional strings of inner casing.

Offshore well drilling is normally performed with a drill bit attached to drill
pipe. After drilling each section to a desired depth, the operator runs and cements a
string of casing in the well. After retrieving the drill pipe and before running the casing,
the wellbore is prevented from collapsing by the mudcake on the borehole wall and the
weight of the drilling mud in the borehole. In certain geographic zones, the open
borehole tends to collapse easily because of they may be unconsolidated and formation

pressure cause water flow from the formation into the borehole.

One known technique for well drilling is called "casing-while-drilling". In that



Alternately, it mght be retrieved through the casing
before cenenting. If a nud notor is enployed, it
normal Iy would be retrieved along with the bit before
cenenting the well. Casing-while-drilling has a
nunber of advantages. One of themwould be to prevent
the borehole in certain formations from col |l apsi ng
prior to cenenting. The currently avail abl e equi pnent
for casing-while-drilling is designed for use in |and
wells. Aland well normally would not have a | ow
pressure wel | head housing and a high pressure
wel | head housi ng. One probl em associ ated with using
casing- while-drilling for drilling wth the subsea.
tochnisue.she drilbpitis sesuesl iythe lowenend of pmgg Egasiog ppdigwerd mto
casing is typically smaller in inner dianeter than the
the gillpre Bhebé iswotatddeitber by maating thegasipgiordpy pumping drilling fluid
attached. Common di mensions are 18- 3/4 inches o
foratnerdadtodittached @r thé casing h dftettthedesipededppilirieropbied. Heergsing is
housi ng and 20 inches internal dianeter for the first
deRRfted. STHd dvi) bitahaydesih Bgpendebledipe that sdvhainschempntedipthe way.
either wwth or without a nud notor, for drilling the
Rdratél9)it thight BiQetiiowed tizewghite casing beforocomériting. bl amad geotero
pul I through the 18- % inch high pressure well head

2| %Eioslai, it W6hntily GGG ratfiévee aldfig with the bit beforestmbiting e 20
inch casing mght have benefits, but is not currently
VA1 "CasfHh@Rhile-drilling has a number of advantages. One of them would be to

prevent the borehole in certain formations from collapsing prior to cementing.

The currently available equipment for casing-while-drilling is designed for use
in land wells. A land well normally would not have a low pressure wellhead housing
and a high pressure wellhead housing. One problem associated with using casing-
while-drilling for drilling with the subsea outer string of casing is that the outer string of
* casing is typically smaller in inner diameter than the high pressure wellhead housing to
which it is attached. Common dimensions are 18- 3/4 inches internal diameter for the
high pressure wellhead housing and 20 inches internal diameter for the first inner string
of casing. A retrievable drill bit, either with or without a mud motor, for drilling the
hole for the 20 inch casing would normally be large to pull through the 18- % inch high
pressure wellhead housing. Using casing-while-drilling to install the 20 inch casing

might have benefits, but is not currently being done.



3 Summary In this invention, a |anding shoulder is
provided within an outer string of a casing, which is
an outer well head housi ng above the | andi ng shoul der.
Adrill bit is attached to a |ower end of an inner
string of casing and the inner string of casing is

| owered through the outer string of casing into the
wel | bore. The operator then rotates the drill bit to
deepen the well. The inner string of casing has a
casi ng hanger on its wupper end that |ands on the

| andi ng shoul der when the drill bit has reached a
selected depth. The drill bit is retrieved. Then a
ti eback nenber is attached to an inner well head
$owmaryg and |owered into sealing engagenent with the
casi hrard haus ARG

t he g%gﬁgﬂ§gﬁ?hgg§dﬁg§§@ﬁgﬁs Brlef Degggyttlon(g? t he
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attached to a lower end of an inner string of casing and the inner string of casing is

lowered through the outer string of casing into the wellbore. The operator then rotates
the drill bit to deepen the well. The inner string of casing has a casing hanger on its

upper end that lands on the landing shoulder when the drill bit has reached a selected

depth. The drill bit is retrieved.

Then a tieback member is attached to an inner welthead housing and lowered
into sealing engagement with the casing hanger. The inner wellhead housing lands in

the outer wellhead housing.



of being drilled with casing having a downhol e
drilling assenbly on its lower end. Figure 2 is a
schematic view of the well of Figure 1, shown after
the casing has been installed and show ng the downhol e
drilling assenbly being retrieved. Figure 3 is a
schematic view of the subsea well as shown in Figure
2, but showing a high pressure well head housi ng
installed and a tieback string stabbed into the upper
end of the casing hanger for the casing that was
installed while drilling. Figure 4 is a nore
representative view of an upper portion the subsea
well shown in Figure 3. 5 Detail ed Description of the
Invention: Referring to Figure IA a floating drilling
. [ cally illustrated. A string of
rié}f eg%?%%“ﬁlt%q&g‘ﬁﬁgés] owered fromdrilling platform
3. Arunning tool? is attached to a | ower end of
dri | lpfidd® A%md RE AR \GhdnPBik vibw iRushBGM £ilbded wall GPhe Pdcess
hanger 29 of an inner string of casing 21, which is
R B ol B B Bl Biing Bl S AT,
end, subsequently expl ai ned.

Figure 2 is a schematic view of the well of Figure 1, shown after the casing has

been installed and showing the downhole drilling assembly being retrieved.

Figure 3 is a schematic view of the subsea well as shown in Figure 2, but
showing a high pressure wellhead housing installed and a tieback string stabbed into the

upper end of the casing hanger for the casing that was installed while drilling.

Figure 4 is a more representative view of an upper portion the subsea well

shown in Figure 3.



Referring to Figure | B, the subsea well shown in this
exanpl e has an outer wellhead housing 11 | ocated at
the sea floor and secured to an outer conductor string
13. CQuter conductor string 13 extends into the well
to a first depth and would norrmally be cenented in

pl ace. Quter well head housing 11 is a |large tubul ar
menber that is thicker than conductor 13. An

i nternedi ate wel | head housing 15 is shown installed

wi thin outer well head housing 11. Internediate
wel | head housing 15 has an outer casing string 17
secured to it. Quter casing string 17 extends to a
greater depth than outer conductor string 13 and is
D&sikdiRdcriptioplofide. Inddntiennat el y, outer wel | head housi ng
11 and outer conductor string 13 could be omtted; in
whi ch case internedi ate wel | head housi ng 15 woul d be

t he ®afesring tovBighted d¢la Hoatmi dyjlling\platfeinny isiselegratically Hinstsajed.
sub 19 is secured into outer casing string 17 at a
aatiglofdriltlpipé A isdeingddvoared frine dniltiog pletforwel. | Aomuing tneb7 isg
15. Casing hanger |anding 6 sub 15 has an upward
aktachied @ F1oet et bf drill pipss.i Rundingdod Tt eruredociwasigphianger 29
drilling assembly 22 is nmounted in the |ower end of

Jf BR BinerGBEigd cadihg 21, which is being lowered into a subsea well. In this

example, drill pipe 5 has an engagement tool 9 on its lower end, subsequently explained.

Referring to Figure 1B, the subsea well shown in this example has an outer
wellhead housing 11 located at the sea floor and secured to an outer conductor string 13.
Outer conductor string 13 extends into the well to a first depth and would normally be

cemented in place. Outer wellhead housing 11 is a large tubular member that is thicker

than conductor 13.

An intermediate wellhead housing 15 is shown installed within outer wellhead
housing 11. Intermediate wellhead housing 15 has an outer casing string 17 secured to
it. Outer casing string 17 extends to a greater depth than outer conductor string 13 and
is cemented in place. Alternately, outer wellhead housing 11 and outer conductor string
13 could be omitted; in which case intermediate wellhead housing 15 would be the outer
wellhead housing. A casing hanger landing sub 19 is secured into outer casing string 17

at a selected distance below intermediate wellhead housing 15. Casing hanger landing



In the exanpl e shown, downhole drilling assenbly 22
conprises a nud notor 23 that rotates a drill bit 25
and an under reaner 27 relative to casing 21. Mid
notor 23 is secured by a latch (not shown) to the

| oner end of casing 21. Under reaner 27 is
collapsible froma dianeter |arger than the outer

di aneter of casing 21 to a dianmeter snaller than the
i nner di aneter of casing 21. Mud notor 23 operates in
response to drilling fluid or nud being punped down
casing 21. The drilling nmud returns up the annul us
bet ween i nner casing 21 and outer casing 17, al ong
with cuttings. The borehole for inner casing 21 may
f1h\6 hissmnippand acingshguldr ioh fienesdiangtebut er casi ng string
17 for part of the length of inner casing 21. |nner

casing 21 is gr_aduallg/ [overed with drill  pipe 5.
(Fi g.A downholpidrilipg esseratly 22 ismoxgted gyiln ower epdiq F:Eﬁrgcasmg 21.

assenbly 22 perforns the drilling operation.
X the pxeaiplel showrs devwrhplexrilling sssembly Z2somprEtss giqud matqr 23 that
pipe 5 to rotate a downhole drilling assenbly to

joeatek akdrill bt 85 elrd dnlvindey reaprsr 2T feltive hisasingdr Mutmeterdifues
drilling with downhole drilling assenbly 22 and
f0utd Budsatch (not shaen) todisi longer2ad af w@sigg -t Underrshmer Hahger
29 and running tool 7. Once the desired depth for
doNaRibleReh B giaRidtehiagehthanthe eztetibaetdriofcasing 24 toa ditmetes
hanger 29 on

smaller than the inner diameter of casing 21. Mud motor 23 operates in response to
drilling fluid or mud being pumped down casing 21. The drilling mud returns up the
annulus between inner casing 21 and outer casing 17, along with cuttings. The borehole
for inner casing 21 may have been previously drilled below outer casing string 17 for
part of the length of inner casing 21. Inner casing 21 is gradually lowered with drill
pipe 5 (Fig. 1A) without rotation as downhole drilling assembly 22 performs the drilling
operation. Alternately, casing 21 could be rotated with drill pipe 5 to rotate a downhole

drilling assembly to perform the drilIing operation.

The operator continues drilling with downhole drilling assembly 22 and
continues to lower casing 21 along with casing hanger 29 and running tool 7. Once the
desired depth for inner casing 21 has been reached, the operator lands hanger 29 on

casing hanger landing sub 19, as shown in Figure 2. Running tool 7 is actuated to



casi ng hanger | anding sub 19, as shown in Figure 2.
Running tool 7 is actuated to 7 secure hanger 29 to

| andi ng sub 19 and optionally to actuate a sea

bet ween casi ng hanger 29 and casi ng hanger | andi ng
sub 19. Casing hanger 29 preferably has a receptacle
30 within its inner dianeter. After |anding casing
hanger 29, the operator retrieves downhole drilling
assenbly 22 and cenents inner casing 21. Retrieval and
cenmenti ng maybe done in a nunber of ways. In one

nmet hod, after setting casing hanger 29, drill pipe 7
is released fromrunning tool 7 and | owered downward
in inner casing 21 while running tool 7 remains,
setirahdnger 20 ¢ keadingwpbH 8 andeptipgally Thectuntnes waldietvery easee
engagenent tool 9 on the end of drill pipe 7 with nud
HEnEep 29 Adl casing hunpetloiding snbitP. ridasiog hager 2hmefopblyhey  may
then pull nud nmotor 23 and drill bit 25 upward until
e@peblc BQ within s iget dimhetet.  Cont i nued upwar d novement
woul d then retrieved running tool 7 as well as notor
23 and drill bit 25. Under reanmer 27 col|apses while
down dleslantiing dabing hanger29bihy opatpryetripess dgwahola dridlingd.  The
operator may cenments casing 21 in place before .
ds§hiblyed2aind 6éments inner casing 21. Retrieval and cementing may be donein a

number of ways. In one method, after setting casing hanger 29, drill pipe 7 is released
from running tool 7 and lowered downward in inner casing 21 while running tool 7
remains attached to casing hanger 29. The operator engages engagement tool 9 on the
end of drill pipe 7 with mud motor 23 and unlatches mud motor 23. The operator may
then pull mud motor 23 and drill bit 25 upward until reaching running tool 7.
Continued upward movement would then retrieved running tool 7 as well as motor 23
and drill bit 25. Under reamer 27 collapses while downhole drilling assembly 22 is
being retrieved. The operator may cements casing 21 in place before retrieval of
downhole drilling assembly 22 by pumping through drill pipe 7 after engagement tool 9
on dill pipe 7 has engaged mud motor 23. Altemately, cemented could be handled after
retrieval of downhole drilling assembly 22. Further, downhole drilling assembly 22

could be retrieved in other manners, such as by a cable.

Referring to Figure 3, the operator then connects a tieback string 35 of casing to



downhol e drilling assenbly 22 by punping through dril
pi pe 7 after engagenent tool 9 on dill pipe 7 has
engaged nmud notor 23. Alternately, cenented could be
handl ed after retrieval of downhole drilling assenbly
22. Further, downhole drilling assenbly 22 could be
retrieved in other manners, such as by a cabl e.
Referring to Figure 3, the operator then connects a
tieback string 35 of casing to 8 a high pressure or

i nner wel | head housing 33 and | owers the tieback
string 35 through internedi ate well head housi ng 15.

Ti eback string 35 preferably has the sane inner

di aneter as casing 21. The |lower end of tieback casing
Sligls priesbes o ivher wetlherdthauding B(and fowersthé tiepatkestring35gough
seal 37 on the lower end of tieback casing 35 seals
inRirfediftceghagl Dusitg15. | Tiehack stahd Isqaefetably asthe S@elinneds
in internmedi ate wel | head housing 15. Figure 4 is a
diRh&er 28 PAsE2N! Thé Meet@piof tichack @bingas slided intorecepiatie AG0T C
view of Figure 3. Normally inner wellhead housing 33
hHigifig Bang 9| A schlBToR tHidilonaiead of Hebickichsng 3inesls thicmeperle
of Tnner casing 21. The outer dianeter of downhol e

1. ithel GEIRESEHEhY 33 Rndsiy Riterine@iate MeTReall Bousiilg| 10WFighretdds a
be retrieved through inner wellhead housing 33, thus
thére rSordsEiitstvE UGH:tRR LOPt of the schematic view of Figure 3. Normally inner
wellhead housing 33 has a smaller inner diameter than the inner diameter of nner
casing 21. The outer diameter of downhole drilling assembly 22 may be too large to
allow it to be retrieved through inner wellhead housing 33, thus it is retrieved before

inner wellhead housing 33 is installed.

Subsequently, the operator may drill the well deeper and install another string of
casing (not shown) within tieback string 35 and casing 21. For the additional depth, the
operator may employ conventional drilling techniques using drill pipe, or ﬁtilize the
operator may again utilize casing for drilling. After the well has been drilled to total

depth, the operator would normally complete the well conventionally with production

tubing.

In one example for using this method, a formation may exist around 900-1000

feet below the sea floor that causes water flow back into the wellbore and tends to cause



i nner wel | head housing 33 is installed. Subsequently,
the operator may drill the well deeper and instal

anot her string of casing (not shown) wthin tieback
string 35 and casing 21. For the additional depth, the

operator may enploy conventional drilling techniques
using drill pipe, or utilize the operator may again
utilize casing for drilling. After the well has been

drilled to total ‘depth, the operator would normally
conplete the well conventionally with production
tubing. In one exanple for using this nethod, a
formati on may exi st around 900-1000 feet bel ow the
sea floor that causes water flow back into the

ontlising oéthe mellbozn dEhetoperstatweuld Wantdhd iapss istigg of caping21 to
wel | bore. The operator would want the inner string of
axtead papt thit Iewel, tiawtwonkl yeasibotthld 00 Feevaflinnet ¢asing ROulf thevsedis
about 1100 feet of inner casing 21. If the seais
dieeq tigk péibiagayR000fest o8 apre2 O Opératet coold make @p thefassembly of
operator could make up the assenbly of 1100 feet of
11100 &%t sTasieNEhsing,| along withtdowaleedrillieg dsedniblly 29y amklewerithe
22, and |ower the assenbly into the wellbore on drill
aldeRMlyfinto TRSwdhBMRIA A1 Bipk 7] TRgd@aHeRatilling dssembllyd2 beuld be

used to drill the entire depth from the lower end of conductor string 13 to 1100 feet.

If the water depth is less, such as only 400 feet, the entire 1100 foot string could
not be suspended on drill pipe, consequently, the operator may wish to pre-drill part of
the borehole of inner casing string 21 conventionally with drill pipe. For example, if the
washout zone occurs at 900 to 1000 feet, the operator could drill safely to 800 feet, then
assemble and lower the 1100 feet string of inner casing 21 to 800 feet in the wellbore

before beginning to drill with downhole drilling assembly 22.

Alternately, for shallow sea depths, the operator could drill the entire wellbore
below outer casing 13 with inner casing 21 and downhole drilling assembly 22.
Initially, the upper end of inner casing 21 would be at the drilling platform, and
additional joints of inner casing would be added while drilling until the desired 1100
feet of casing was reached. At that point, the operator would attach casing hanger 29,

running tool 7 and finish the drilling by lowering the assembly on drill pipe 5 until

10



used to drill the entire depth fromthe | ower end of
conductor string 13 to 1100 feet. If the water depth
is less, such as only 400 feet, the entire 1100 f oot

string could not be suspended on drill pipe,
consequently, the operator may wish to pre-drill part
of the borehole of inner casing string 21
conventionally with drill pipe. For exanple, if the
washout zone occurs at 900 to 1000 feet, the operator
could drill safety to 800 feet, then assenble and

| ower the 1100 feet string of inner casing 21 to 800
feet in the wellbore before beginning to drill with
downhol e drilling assenbly 22. Alternately, for

caking hadgerDo acadinpdichsing lidngerdgmdingtsdr2icoul d drill the

entire well bore below outer casing 13 with inner
casing 21 and downhole drilling assenbly 22. .

| ni t Usink yasirghwehilepivitlinge tash through dre waslhduh gong Teduers|thp risks of
at-the drilling platform and additional joints of

d dalggsecwelibog. woul d be added while drilling until the
desired 1100 feet of casing was reached. At that

poi nt, the operator would attach casing hanger 29,

r unniWigletttechvertiamichs beanishown inenbyrong pf itsforms, itehguld ieg t he
assenbly on drill pipe 5 until 10 casing hanger 29
appach agtheseskilled inahget thitdnd hotgo sivfite@tiut is susceptible to various

changes without departing from the scope of the invention.

11



Usi ng casing-while-drilling at |east through the
washout zone reduces the risk of a collapsed
wel | bore. Wiile the invention has been shown in only
one of its forns, it should be apparent to those
skilled in the art that it is not so limted but is
susceptible to various changes w thout departing from
the scope of the invention. 11 Cains: 1. A nmethod of
drilling a subsea well, conprising: (a) providing a

| andi ng shoul der within an outer string of a casing,
securing an upper end of the outer string of casing
to an outer well head housi ng above the | andi ng

shoul der, and |lowering the outer string of casing into
Qaimst: | bore; (b) attaching a drill bit to a |l ower end
of an inner string of casing, lowering the inner
string of casing through the outer string of casing
li-rﬁ@ei% oigsillinggrsabsep Wrll cGMRETRE the drill bit to
deepen the well; (d) landing a casing hanger at the

upper end, of the_inner stri of casing. on.the .
PP (a) providing a landing shoulder withpngan outer grsing gf a casing, Securing an

upper end of the outer string of casing to an outer wellhead housing above the landing

shoulder, and lowering the outer string of casing into a wellbore;

(b) attaching a drill bit to a lower end of an inner string of casing, lowering the

inner string of casing through the outer string of casing into the wellbore;
(c) rotating the drill bit to deepen the well;

(d) landing a casing hanger at the upper end of the inner string of casing on the

landing shoulder when the drill bit has reached a selected depth; then

(¢) attaching a tieback member to an inner wellhead housing and lowering the
tieback member into sealing engagement with the casing hanger and landing the inner

wellhead housing in the outer wellhead housing.

2. The method according to claim 1, further comprising: after step (c) and before step

12



| andi ng shoul der when the drill bit has reached a

sel ected depth; then (e) attaching a tieback nenber to
an i nner well head housing and |l owering the tieback
menber into sealing engagenent with the casing hanger
and | anding the inner wellhead housing in the outer
wel | head housing. 2. The nethod according to claim1,
further conprising: after step (c) and before step 12
(e) retrieving the drill bit fromthe inner casing. 3.
The nmet hod according to claim1, further conprising:
after step (c) and before step (e), noving the dril
bit upward through the inner string of casing to the
drilling platform 4. The nethod according to claim
(&) retuiveing ithe driflditifromethe ipakd dagingl housi ng has an i nner

di aneter smaller than an inner dianeter of the inner
casing. 5. The method according to claim1, wherein
step (e) further conprises attaching a drilling riser
to the inner well head housing. 6. The nethod accordi ng

to claimb5, wherein ste e) further _ co rIS%f
3 olematiepd according to claim 1, er comprising: after step (c) and before step

(€), moving the drill bit upward through the inner string of casing to the drilling

platform.

4. The method according to claim 1, wherein the inner wellhead housing has an inner

diameter smaller than an inner diameter of the inner casing.

5. The method according to claim 1, wherein step (€) further comprises attaching a

drilling riser to the inner wellhead housing.

6. The method according to claim 5, wherein step (¢) further comprises lowering

another drill bit through the drilling riser and the inner string of casing and drilling the

well deeper.

13



another drill bit through the drilling riser and the
inner string of casing and drilling the well deeper.
13 7. The method according to claim1, wherein: the
casi ng hanger is attached to the inner string of
casing before performng step (c). 8. The nethod
according to claim1, wherein before step (c): the
casi ng hanger is attached to the inner string of
casing; a running tool is attached to the casing
hanger; an upper portion of a string of drill pipe
extends upward fromthe running tool to the platform
and a lower portion of the string of drill pipe

ext ends downward fromthe running tool through the
inner string of casing to the drill bit; and after
drilling to the selected depth in step (c), the
operator sets the casing hanger wth the running too
Tafihe method ecoonlingte cldim L whstain'wi t h the drill pipe. 14

the casing hanger is attached to the inner string of casing before performing step

(©-

8. The method according to claim 1, wherein before step (c):
the casing hanger is attached to the inner string of casing;
a running tool is attached to the casing hanger;

an upper portion of a string of drill pipe extends upward from the running tool to
the platform, and a lower portion of the string of drill pipe extends downward from the

running tool through the inner string of casing to the drill bit; and

after drilling to the selected depth in step (c), the operator sets the casing hanger

with the running tool and retrieves the drill bit with the drill pipe.

14



9. The nethod according to claim 1, wherein: an
initial portion of the wellbore for the inner string
of casing is drilled before |owering the casing into
the well bore in step (b). 10. A nethod of drilling a
subsea well, conprising: (a) formng a wellbore to a
sel ected depth; then (b) providing a | andi ng shoul der
within an outer string of a casing, securing an upper
end of the outer string of casing to an outer well head
housi ng above the | anding shoulder, |owering the
outer string of casing into the wellbore, and
cementing the outer string of casing in the well bore
with the outer well head housing | ocated at the sea

9. | Themetod accasdimmtb Iclainah, wien@m: string of casing of a
sel ected length, attaching a casing hanger to an
upper end of the inner string of casing and | owering

t he ianindtial pertipmef thé wellbaesi farthe nensiingtof easingtisdrilled PPfﬁ@
of casing into the wellbore; (c) nmounting a drill bit
kﬂwﬁﬁg&dmmmghmmMce&mkMemBNpﬂw.string of casing
rotating the drill bit to deepen the well to a

sel ected depth and | andi ng the casing hanger on the

| oad shoul der; then

10. A method of drilling a subsea well, comprising:
(a) forming a wellbore to a selected depth; then

(b) providing a landing shoulder within an outer string of a casing, securing an
upper end of the outer string of casing to an outer wellhead housing above the landing
shoulder, lowering the outer string of casing into the wellbore, and cementing the outer

string of casing in the wellbore with the outer wellhead housing located at the sea floor;

(b) assembly an inner string of casing of a selected length, attaching a casing
hanger to an upper end of the inner string of casing and lowering the inner string of

casing through the outer string of casing into the wellbore;

(c) mounting a drill bit at the lower end of the inner string of casing, rotating the
drill bit to deepen the well to a selected depth and landing the casing hanger on the load

shoulder; then

15



15 (d) retrieving the drill bit fromthe inner string
of casing and cenenting the inner string of casing in
the wel l bore; then (e) attaching a tieback nenber to
an inner well head housing and | owering the tieback
menber into sealing engagenent with the casi ng hanger
and | anding the inner wellhead housing in the outer
wel | head housing. 11. The nethod according to claim
10, further conprising attaching a drilling riser to
the inner well head housing; and after step (e),

| owering another drill bit through the drilling riser
and inner string of casing and drilling the well bore
to a deeper depth. 12. The nethod according to_ claim
10, heetdevingstheddll bi} from thsyinese string ofgesingjandremppting the inner

string of casing on a string of drill pipe. 13. The
staixighod daséngdo thetiwetlbdres thdnai m 12 wherein step (d)
conprises retrieving the drill bit 16 with the string

of drill pipe. ) ]
(e) attaching a tieback member to an inner wellhead housing and lowering the

tieback member into sealing engagement with the casing hanger and landing the inner

wellhead housing in the outer wellbead housing.

11. The method according to claim 10, further comprising attaching a drilling riser to

the inner wellhead housing; and

after step (¢), lowering another drill bit through the drilling riser and inner string

of casing and drilling the wellbore to a deeper depth.

12. The method according to claim 10, wherein step (b) comprises lowering the inner

string of casing on a string of drill pipe.

13. The method according to claim 12 wherein step (d) comprises retrieving the drill bit
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14. The method according to claim10, wherein the

i nner wel | head housing has an inner dianeter smaller
than an inner dianeter of the inner casing. 15. The
nmet hod according to claim 10, wherein: step (d)
occurs before step (e). 16. The nethod according to
claim 10, wherein: before step (b), the wellbore is
drilled below the outer string of casing for a

sel ected depth to receive a | ower portion of the inner
string of casing. 17. A nethod of drilling a subsea
well, conprising: (a) formng a wellbore to a

sel ected depth; then 17 (b) providing a | anding

shoul der within an outer sting of a casing, securing
with the pipieg o&diidl pife. t he outer string of casing to an
outer wel |l head housi ng above the | anding shoul der,

| onering the outer string of casing into the well bore,
and cenenting the outer string of casing in the
wel | bore with the outer well head housing | ocated at

the sea floor; (b) assenbly an inner ri of .casin
b T setted oesariingin FHm 5 (B e e g Bousing 168 e

diameter smaller than an inner diameter of the inner casing.

15. The method according to claim 10, wherein:

step (d) occurs before step (¢).

16. The method according to claim 10, wherein:

before step (b), the wellbore is drilled below the outer string of casing for a

selected depth to receive a lower portion of the inner string of casing.

17. A method of drilling a subsea well, comprising:

(a) forming a wellbore to a selected depth; then
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hanger to an upper end of the inner string of casing,
adrill bit to a lower end of the inner suing of
casing, and a running tool to the casing hanger to
make up an assenbly, and attaching the running too

to a string of drill pipe and | owering the assenbly
through the outer string of casing into the wellbore;
then (c) rotating the drill bit to deepen the well to
a selected depth and | anding the casing hanger on the
| oad shoul der; then (d) retrieving the drill bit from
the inner string of casing with the drill pipe and
cementing the inner string of casing in the well bore;
then (e) attaching a tieback nenber to an inner

vel | HeXauovidiogs landingidouldersvithinsaruics iring ph A £3sge. $5p1rwe an
than the inner string of casing and |owering the
tppetxad f tre niger stingtof casing 40 anepter wsHbradbeysing abpyverthglanding
casi ng hanger and | andi ng the inner wellhead housin
dhouldérhieweririgethe owéristring of ¢rsing intgthe #@llbge, aheemeptingshe outer
according to claim 17, further conprising drilling the
steirlgl df@asinglie e wrellbdre with theroutst wiltigadhousiag fagefed & the sea floor;
sel ected depth before running the assenbly into the

(b) assembly an inner string of casing of a selected length, attaching a casing
hanger to an upper end of the inner string of casing, a drill bit to a lower end of the inner
string of casing , and a running tool to the casing hanger to make up an assembly, and
attaching the running tool to a string of drill pipe and lowering the assembly through the

outer string of casing into the wellbore; then

(c) rotating the drill bit to deepen the well to a selected depth and landing the

casing hanger on the load shoulder; then

(d) retrieving the drill bit from the inner string of casing with the drill pipe and

cementing the inner string of casing in the wellbore; then

(e) attaching a tieback member to an inner wellhead housing that has a smaller
diameter bore than the inner string of casing and lowering the tieback member into

sealing engagement with the casing hanger and landing the inner wellhead housing in

the outer wellhead housing.
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wel | bore. 19. The method according to claim 17,
wherein step (e) further conprises: attaching a

drilling riser to the inner wellhead housing; and

| owering another drill bit through the drilling riser
and the inner string of casing and drilling the well
deeper. 19

18. The method according to claim 17, further comprising drilling the wellbore below
the outer string of casing to a selected depth before running the assembly into the

wellbore.

19. The method according to claim 17, wherein step (€) further comprises:
attaching a drilling riser to the inner wellhead housing; and

lowering another drill bit through the drilling riser and the inner string of casing

and drilling the well deeper.
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