
PAU TLIOLD FOR RUNNING CASING DRILLING SYSTENE CROSS-REFERENCE TO RELATE")
APPLICATION    This application claims priority to U.S. provisional
application 60/873,049 filed nee_ 6, 2006_ Fiat 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- BACKGROUND OF THE
INVENTION    An offshore subsea well normally is drilled to a first depth,
then an outer or low pressure wellhead housing with a string of conductor
pipe or outer casing is installed_ The operator then will normally drill
the well to a second depth and install an inner 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 rims 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 went) ore is
prevented from collapsing by the mud-cake 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 causes water flow from the formation
into the borehole.    One known technique thr well drilling is called
"casingwhile-drilling". In that technique, the drill bit is secured to the
lower end of a string of casing and lowered into the wellbore. The bit is
rotated either by rotating the casing or hy pumping drilling fluid to a mud
motor attached to the casing After the desired depth is reached, the casing
is cemented. The drill bit may be an expendable type that rem-11ns cemented
in the well bore. Alternately, it might be retrieved through the casing
before cementing. If a mud motor is employed, it normally would be
retrieved along with the bit before cementing the well.
Casing-while-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 181/4 inches internal
diameter lbr the high pressure wellhead housing and 20 inches internal
diameter for the first inner string of casing. A retrievable drill Hit,
either with or without a mud motor, for drilling the hole for the 20 inch
casing would normally be large to pull through the 183/4 inch high pressure
wellhead housing. Using casing-while-drilling to install the 20 inch casing
might have benefits, but is not currently being done_  SUMMARY 



In this invention, a landing shoulder is provided within an outer string of
a casing, which is attached to an outer wellhead housing above the landing
shoulder. A drill bit is 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 wellhead housing and lowered into sealing engagement
with the casing hanger. The inner wellhead housing lands in the outer
wellhead housing. DR_IEF 11FSCRIP I ION OF THE F1RAWINCiS    FIGS. 1A. and
113 are a schematic view illustrating a subsea well in the process of being
drilled with casing having a downhole drilling assembly on its lower end.
FIG-. 2 is a schematic view of the well of FIG. 1, shown after the casing
has been installed and showing the downhole drilling assembly being
retrieved.    FIG. 3 is a schematic view of the subsea well as shown in
FIG. 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.    FIG. 4 is a more
representative view of an upper portion the subsea well shown in FIG-. 3.
T3RIAIL,P.0 OPSCRIPTICDINT 01..HE INVENTION    Referring to FIG. 1A, a
floating drilling platform 3 is schematically illustrated. A string of
drill pipe 5 is being lowered from drilling platkJon 3. A miming tool 7 is
attached to a lower end of drill pipe 5. Running tool 7 is secured to a
casing hanger 29 of an inner string of casing 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 no. 1113, 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 a, a greater depth than enter 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 sub
15 has an upward facing shoulder on its inner diameter. downhole drilling
as22 is mounted. in the lower end of inner casing 21. In the example shown,
downhole drilling assembly 22 comprises a mud motor 23 that rotates a drill
bit 25 and an under reamer 27 relative to casing 21. Mud motor 23 is
secured by a latch (not shown) to the lower end of casing 21. Under re-uner
27 is collapsible from a diameter larger than the outer dikaneter of casing
21 to a diameter  



smaller than the inner diameter of casing 21. Mu d motor 23 operates in
response to drilling fluid or mud being pumped down casing 21. The drilling
mild returns up the annulus between inner casing 21 and outer casing 17,
along with cuttings. The borehole tbr 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 S
(FIO. 1A) without rotation as &kiwi-thole 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 drilling operation.
The operator continues drilling with down_hole 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 FTC.
2. Running tool 7 is actuated to secure hanger 29 to landing sub 19 and
optionally to actuate a seal between casing hanger 29 and casing hanger
landing sub 19. Casing hanger 29 preferably has a receptacle 30 within its
inner diameter.    After landing casing hanger 29, the operator retrieves
downhole drilling assembly 22 and cements inner casing 21. Retrieval and
cementing may be done in a number of ways. In one method, after setting
casing hanger 29, drill pipe 5 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
5 with mud motor 23 and unlatches mud MO tor 23. The operator may then pull
mud motor 23 and drill bit 25 upward until reaching running tool 7.
Continued upward movement would then retrieve 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 cement casing 21
in place before retrieval of down-hole drilling assembly 22 by pumping
through drill pipe 5 after engagement tool 9 on drill pipe 5 has engaged
mud motor 23. Alter-nattily, cemented could be handled alter retrieval of
dew/thole drilling assembly 22. Further, down-hole drilling assembly 22
could be retrieved in other manners, such as by a cable.    Referring to
FIG_ 3, the operator then connects a tieback string 35 of casing to a high
pressure or inner wellhead housing 33 and lowers the tieback string 35
through intermediate wellhead housing 15. Tieback string 35 preferably has
the same inner diameter as casing 21. The lower end of tieback casing 35
slides into receptacle 30 of casing hanger 29.A seal 37 on the lower end of
tieback casing 35 seals into receptacle 30. Hiner wellhead housing 33 lands
in intermediate wellhead housing 15. FRS. 4 is a more representative
depiction of part of the schematic view of FIG'. 3. Normally inner wellhead
housing 33 has a smaller inner diameter than the inner diameter of inner
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_ I:or
the additional depth, the operator may employ conventional drilling
techniques using drill pipe, or utilize the operator may again utilty.e
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 collapsing of the wellbore. The operator
would want the inner string  of casing 21 to extend past that level, thus
would want about 1100 feet of inner casing 21. If the sea is deep at that
point, say 2000 feet or more, the operator could make up the assembly of
1100 feet of inner casing, along with downhole drilling assembly 22, and
lower the assembly into the wellbore on drill pipe 5. The downhole drilling
assembly 22 could 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 100 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 casing hanger 29 reached casing hanger landing sub 21.
-Using casing-while-drilling at least through the washout zone reduces the
risk of a collapsed wellbore.    While the invention has been shown in only
one of 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.  The invention claimed is: 



1_ A method of drilling a subsea well, comprising: (a) providing a landing
shoulder within an miter string of 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 a F 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 and the drill bit through the outer string of
casing into the wellbore; (c) rotating the inner string of casing and the
drill bit to deepen the wellbore; (d) attaching a casing hanger to an upper
end of the inner string of casing and landing the casing hanger on the
landing shoulder after the drill hit has reached a selected depth; (e)
cementing the inner string of casing in the wellbore after the casing
hanger has landed on the landing shoulder; and (0 attaching a tieback
member to an inner wellhead hous- ing and lowering the tieback member into
sealing engagement with the casing hanger and landing the inner wellhead
housing in the outer wehousing.    2. The method according to claim 1,
further comprising: after step (c) and before step (e) retrieving the drill
hit From the inner string of casing while the inner string of casing
remains in the well bore.    LI_ The method according to claim 1, further
comprising: after step (c) and before step (c), moving the drill bit upward
through the inner string of casing to the drilling platform while the inner
string of casing remains in the wellbore.      4. The method according to
claim 1, wherein the inner wellhead housing has an inner diameter smaller
than an outer diameter of the inner string of casing.    5. The method
according to claim 1, wherein step (I) further comprises attaching a
drilling riser to the inner wellhead housing. 



6. The method according to claim 5, wherein step (I) further comprises
lowering another drill bit through the drilling riser and the inner string
of casing and drilling the well deeper.     7. The method according to
claim 1, wherein: the casing hanger is attached to the inner string of
casing before performing step (c).     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 o f casing to the
drill bit; and after drilling to the selected depth in step (0, the
operator sets the casing hanger with the running tool and retrieves the
drill bit with the drill pipe while the inner string of casing remains in
the wellhore.     9. The method according to claim 1, wherein: an initial
portion of the wellbore for the inner string of casing is drilled before
lowering the inner string of casing into the wellbore in step (b).  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 until the outer wellhead housing is
located at the sea floor, and cementing the outer string of casing in the
wellbore; 



(b) assembling 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
well-bore; (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 landing shoulder; then (d) retrieving the
drill bit from the inner string of casing while the huller string of casing
remains in the wellbore and cementing the inner string of casing in the
wellbore; then (e) attaching a tieback member to an inner wellhead housing
and lowering the tieback member into scaling engagement with the casing
hanger and landing the inner wellhead housing in the outer wellhead
housing.    11. The method according to claim 10, further comprising
attaching a drilling riser to the inner wellhead housing; and after step
(e), lowering another drill bit through the drilling riser and the inner
string of casing and drilling the well-bore 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 with the
string of drill pipe.    14. The method according to claim 10, wherein the
inner wellhead housing has an inner diameter smaller than an outer diameter
of the inner string of casing 15. The method according to claim 10,
wherein: step (d) occurs before step (e). 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 



(h) providing a landing shoulder within an outer string of 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 until the outer wellhead housing is located at the sea floor, and
cementing the outer string of casing in the wellhore; (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 hit 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 on the string of drill pipe through the outer string
of casing into the wellbore; then (c) rotating the inner string of casing
and the drill bit to deepen the well to a selected depth and landing the
casing hanger on the landing shoulder; then (d) retrieving the drill bit
from the inner string of casing with the drill pipe while the inner string
of casing remains in the wellbore, and cementing the inner string or casing
in the wellbore; then (e) attaching a tieback member to an inner wellhead
housing that has a smaller diameter bore than an outer diameter of 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.    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 (e) further comprises:
attaching a drilling riser to the inner wellhead housing; and lowering
another drill bit through the drilling riser and the imier string of casing
and drilling the well deeper. 


