
Drill-Through Spool Body Sleeve Assemb CROSS-REFERENCE TO RELATED
APPLICATIONS  10001] Not Applicable. STATEMENT REGARDING FEDERALLY
SPONSORED  RESEARCH OR DEVELOPMENT [0002] Not Applicable. BACKGROUND OF THE
INVENTION Field of the Invention [0003] This invention relates in general
to well drilling and production equipment, and in  particular to a
drill-through spool body sleeve assembly for testing the spool body
transverse bores  and valves and for protecting the spool body during
drilling operations. Description of the Related Art [00041 A well capable
of producing oil or gas will have a conductor housing secured to a  string
of conductor pipe, the conductor pipe extending a short depth into the
well. A wellhead  housing then is landed in the conductor housing. The
wellhead housing is secured to an outer or  first string of casing. The
first string of casing extends through the conductor to a deeper depth
into the well. Depending on the particular conditions of the geological
strata above the target  zone (typically, either an oil or gas producing
zone or a fluid injection zone), one or more  additional casing strings
will extend through the outer string of casing to increasing depths in the
well until the well is cased to its final depth. Each string of casing is
supported at the upper end  



by a casing hanger. The casing hanger lands in and is supported by the -,
ellhead housing. [0005] In typical wells, multiple strings of casing are
suspended within the. wellhead housing to achieve structural support for
the well to the depth of the target zone. Where multiple strings  of casing
are set within the outer casing, multiple casing hangers are landed in the
wellhead  housing, each set above the previous one in the wellhead housing.
Between each casing hanger  and the wellhead housing, a casing hanger seal
assembly is set to isolate each annular space  between strings of casing.
The last, and innermost. string of casing extends into the well to the
final depth, this being the production casing.. The strings of casing
between the outer casing and  the production casing are typically referred
to as intermediate casing strings. [0006] When drilling arid running
strings of casing in the well, it is critical that the operator  maintain.
pressure control. of the well. This is accomplished by establishing a
column of fluid  with predetermined fluid density inside the well. During
drilling operations, this fluid is  circulated down into the well through
the inside of the drill string out the lower terminal end of  the drill
string and back up the annulus around the drill string to the surface. This
column of  density-controlled fluid balances the downhole pressure in the
well. When setting casing, the  casing is run into the pressure balanced
well and then cemented in place. [0007] A blowout preventer system (BOP) is
employed during drilling and running strings of  casing in the well as
another safety system to ensure that the operator maintains pressure
control  of the well. The BOP is located above the wellhead housing by
running it on a drilling riser to  the wellhead housing. 



10008] After drilling and installing the casing strings is complete. the
well must be completed  for production. In the well, the production fluids
flow through perforations made in the  production casing at the producing
zone. A string of production tubing extends to the producing zone within
the production casing to provide a pressure-controlled. conduit through
which the  well fluids are produced. At sorne point above the producing
zone, a packer seals the. space  between the production casing and the
production tubing to ensure that the well fluids flow  through the
production tubing to the surface. The tubing is supported by a tubing
hanger  b 1:: 1 assembly that lands and locks above the production casing
hanger. [00091 At the welthead, various arrangements of production control
valves are arranged in an  assembly ~,generally known as a tree. In sonic
wells. a vertical tree is installed on the wellhead  . tl  housing. First,
the production hanger and production tubing are installed in the wellhead
47,  housing. Then, the BOP is removed and then the vertical tree is locked
mid sealed onto the  wellhead housin . The vertical tree has one Or more
production bores containing actuated valves  9 and extending vertically to
respective lateral production fluid outlets in the wall of the vertical
tree. The production bores and production valves are in-line with the
production tubing, An  example of a vertical tree would include a mnobore
vertical tree, 



[0010] Using vertical trees involves problem, however, If it is necessary
to pull the  CODII)IetiOll, consisting essentially ofthe tubing, string and
tubing hanger, the vertical tree needs  to be removed mid replaced by the
BOP. However. replacing the BOP involves setting and  testing plugs or
relying on download valves, which may be unreliable by not having been used
or  tested for a long th-ne. The well is also in a vulnerable condition
while the vertical tree and BOP  are being, exchanged and neither one is in
position, which is a lengthy operation. TliiS Usually  involves plugging
and./or killing, the well. 10011.] In addition, installing the production
hanger and production tubing in the wellhead housing, can involve
problerns. 1, or example., the wellhead housing sea] bore in the area where
the production hanger lands could be darnaged. A damaged ,velb cad housing
could cause  L- L, t7~ significant problems because wellhead hou-sings are.
not able to be retrieved once installed. Also- Z7 the wellhead housinc, may
not be compatible for cortnection with the ver-tical tree. In addition,
the wellhead may haNe been installed at an undesirable elevation. Also, the
wellhead may not  have SUfficient roorn for a tubing hanger due to the
Dumber of casing hangers installed in the  wellhead. 100121 To alleviate
sorne of the problems associated with installing the production hanger  and
production tubing in the wellhead housing, a spool body may be installed
between the  vertical tree and the wellhead housing. With a spool body, the
prodUCtion hanger and production  



tubing are installed in the spool bodN, instead of the wellhead housincy
100131 One example of a spool body is a tubinc, spool. The tubing spool
provides all  undamaged bore in which the production hanger and tubing may
be installed. It may also act as  an adapter with its lower terminal end
compatible with the wellhead housing and its Lipper  terminal end
compatible with the lower terminal end ofthe vertical tree. It can also
locate the tree . ore desirable elevation. A tubing spool also can provide
a position for the tubing hanger in  at a in zn :_ the event there is none
in the wellhead housing. Nk"hen drilling the well, the tabing spool is
installed after the production casing has been installed in (lie wellhead.
J his requires that the  BOP must first be removed from the wellhead before
installing the tubing spool. After the  tubing spool is installed, the BOP
is then in,,talled onto the tubing spool. After, the production  hanger and
production tubino is installed in the tubing spool, the BOP is removed and
the  L- L vertical tree is installed onto the tubino spool.  L tOO1.41
Thus. the tubing, spool, while alleviating some of the problerns associated
with using a  L- P I-- vertical tree alone, still leaves the well in a
vulnerable condition while the tubing spool and BOP  are being exchanged
and neither one Is in position. Also, ifit is necessary to pull the
completion,  consisting essentially of the tUbing string and tubing hanger,
the vertical tree need,-,, to be removed  



and replaced by the BOP. 10015] ADO(her example of a tubing spool is a
drill-th-rough tubing spool, which is a type of  drill-through spool body.
The drill-through tubing spool is installed on the wellhead housing at  the
point when a BOP is needed for drilling. The drill-through tubing spool has
a large ttirough  bore capable of passing equipment through the tubing
spool bore. 'rhus, the drill-through tubing  t-- - - t:l spool provides the
additional benefit ofeliminating the need to make multiple BOP trips.
[00161 However, the drill-through tubing spool also presents problems to
the drilling and  completion operations. 'the drill-duoull-t tubing spool
includes transverse bores with respective  valves that all need to be
pressure tested not only at production operation preSSures., but also .-
veration pressures. The pressare tests can be performed before and,"or
after the drill- drillin through tubing spool is installed on the wellhead
housing, To perforrn the pressure tests, a bore  protector sleeve is
typically installed in the tubing Spool thrOUgh bore. The bore protector
sleeve  must be of sufficient thickness to be strong enough to withstand
the test pressures without  defoirninsa. [0017] The drill-through tubing
spool through bore Must also be protected as the equipment  is run th-rough
the tubing spool prior to installing the tubing hariger. To protect the
drill-thfough tubing spool bore wall, a bore protector sleeve inay be
inserted. A bore protector Sleeve is also  used to protect the
drill-through tubing spool bore wall ~,vhile the drilling string, casing
strings,  



and casing hangers pass through the drill-through tubing spool. After the
drilling operations are  completed, the bore protector sleeve is pulled out
of the drill -tl-D-O Ugh tubing spool before the  production tubing wid
tubing hanger are installed. 100181 Although bore protector sleeVeS DIUY
'be used for pressure testing and also protecting  the tubing spool, the
bore protector sleeve inust have a large enouph inner diameter to allow
equipment to pass through the protector sleeve bore. In addition, the bore
protector sleeve must  have a small enough outer diameter to be retrieved
froin the drill-through tubing spool ~vithoiit  removing the BOP. In
addition, in the case ofan offshore well, the bore protector sleeve must
small enoitgh to be retrieved through a drilling riser connecting the well
to the Water surface. j In 100191 A drill-through tubing spool bore
protector sleeve of sufficient size to withstand the  pressure testing is
too thick to allow the passage of equipment durinc, drilling operations.
One  Solution IS to install a testing bore protector inside the
drill-through tUbincl spool for pressure  testing the drill-th-rough tubing
spool. After the testing is complete, the testing b(-)Te, PrOtector is
removed frorn the drill-throuah tubing spool. Then. a drilling bore
protector sleeve of a larger  ijiner diaIncter is inserted into the
drill-through tubin, spool through bore to protect the tubing  spool
through bore during the drilling operations. The drilling bore protector
sleeve is retrieved  bel"ore the production tubing and production hanger
are installed in the drill-thR)LIgh tubing  spool. Thus, tbree "trips" are
necessan,,, a i1rst trip to remove the testing bore protector sleeve
fi-orn the drill-through tubing spoot., a second trip to install the
drilling bore protector sleeve, and 



a third trip to remove the drilling, bore protector sleeve. 100201 Instead
of using vertical trees, trees with the arrangement ot 'prodUCtiOn control
valves  offset from the production tubing. generally called horizontal
trees, can be used. One type of  horizontal tree is a Spool Trcc"'~,' shown
and described in U.S. Patent No. 5,,544,707, hereby  incorporated herein
b~, reference. A horizontal tree also locl-s and seals onto the Nvellhead
1101ISilll)'. ID. horizontal trees, however, the tubing hanger locks and
seals in the tree bore. With  the production valves offset 1~om the
production tubing, the production tubing hanger and  production tubing may
be removed from the tree without having to remove the horizontal. tree
from the wellhead housing. Horizontal trees have a larger through bore than
a Vertical tree and  can thus allow the passage of larger equipment than
vertical trees, A problem with horizontal  trees, however, is that they are
installed after the production casing has been installed in the  wellhead.
Therefore, horizontal trees require that the BOP must first be removed
1~orn the  wellhead before installina the horizontal tree. After the
horizontal tree is installed, the BOP is  theii installed orito the
horizontal tree, thus requiring two "trips" to install the horizontal tree
and  the BOP. [0021] The trwisverse bores ofthe horizontal tree, such as
the production outlets wid ports, as  well as the transverse bore valves,
need to be pressure tested at production operation pressures  before
producing well bore fluids. The pressure tests can be performed before
and""or after the  tree is installed on the wellhead housing. If the
pressure tests are perfomied after installation on  the wellhead housino. a
means of preventing pressure froni. being applied downhole must he  



employed. [0022] To perform the pressure tests, a bore protector sleeve is
typically installed in the tree  throu-11 bore. The bore protector sleeve
must be of sufficient thickness to be strong enough to  withstand the test
pressures without deforming. In addition, the bore protector sleeve
protects the  tree throuoli bore Nvall from equipment as it passes through
the horizontal tree. [0023] Another example of a horizontal tree is a
drill-through horizontal tree, Drill-through  horizontal trees also Jock
wid seal on the wellhead housing, with (lie BOP landed on the drill-
through horizontal tree. The production tubing hanger assembly locks and
seals in the drill- througb horizontal tree instead of in the wellhead
housing. The drill - through horizo.n(al tree has  a large through bore for
allowing equipment to pass through the tree bore. The laroc horizontal  6
ID drill-through tree bore also allows the production tubing string to be
pulled out through the BOP  without disturbing the drill-through tree and
the pressure integrity of the well. With a drill- throucyh tree, the tree
emi be installed on the wellhead housing at the point when a BOP is needed
for drilling. The problems associated with the vertical tree and the
regalar horizontal tree are  solved with the drill-through tree because the
well may be drilled and completed without pulling  the BOP off the well
!'or completing the well. Therefore, the well is always secure and only one
BOP "trip" is necessary to drill and complete the well. Thu~, the
horizontal drill-through tree is  ,also another type of drill -th-rough
spool body, with the addition ofhoasing the production ports  and valves. 



10024] flowever, the drill-through horizontal tree also presents problems
to the drilling and  completion operations. As with the regular horizontal
tree, the transverse bores and respective  valves of the drill-throuah tree
need to be pressure tested. However, the preSSLII-e, tests need to be run
not only at production operation pressures... but also drilling operation
pressures. bef'ore  drilling the '"Tell and producing well bore fluids. The
pressure tests can be performed before   and./or after the tree is
installed on the wellhead housing. To perl'orm the pressure tests, a bore
protector sleeve is also typically installed in the tree through bore. The
bore protector sleeve  I C must be of sufficlent thickness to be strong
enough to withstand the test pressures without  deformiliff [00251 As with
the regular horizontal tree, the drill-through tree through bore Must also
be  protected as the equipment is run through the tree prior to installing
the tubiD, hanger. A bore  protector sleeve is also used to protect the
drill-through tree bore wall while the drilling string,  casing strings,
and casing hangers pass through the drill-throUL111 tree. After the
drilling  operations are completed., the bore protector sleeve is pulled
out of the drill-through tree before  the production tubing and tUbing,
hanger Lire installed. [0026] Although bore protector sleeves may be used
16r pressure testing the tree and for  protecting the tree, the bore
protector sleeve inust have a large enough inner diameter to allow
equipment to pass throuoh the drill-through tree fl-trough bore. In
addition, the bore protector  



sleeve must have a small enough Outer diameter to be retrieved from the
drill-tlD.'OLtc'll tree  without removinL, the BOP. In addition, in the
case of an offshore well, the bore protector sleeve  must be small enough
to be retrieved through a drilling riser connectij.ig the well to the water
surfam 10027] A drill-through tree bore protector of sufficient size to
withstand the pressure testing  is too thick to allow the passage of
equipment durino drillim, operations. One solution is to  C- L install a
testing bore protector inside the drill-through tree for pressure testing
the drill-through  tree. After the testing is complete, the testing bore
protector is removed from the drill-throup-h  tree. Then, a drilling bore
protector sleeve of a harger iriner diameter is inserted into the drill-
throuA tree through bore to protect the tree through. bore during the
drilling operations. The  drilling bore protector sleeve is retrieved
before the production tubing and production hanger are  installed in the
drill-throug horizontal tree. Thus, three "trips" are necessary, a first
trip to  remove the testing bore protector sleeve from the drill-through
tree,., a second trip to install the  drilling bore protector sleeve, and a
third trip to remove the drilling bore protector sleeve. [0028] In drilling
a well, especially an offshore welL, additional time can significantly
raise  the cost of drilling a well. To lower cost, sorne wells are drilled
with onlN, with the drilling bore  protector installed. Installing the
drill-through tree with only a drilling bore protector, however,
sacrifices the abillt~, to properly pressure test the drill-through tree
transverse bores and valves  such as with a test bore protector. 



100291 It is desired to properly test the drill-through tree corinections,
ports, and valves and  also protect the tree through bore in a time Luid
cost efficient manner. ConseqUently, to  effectivelv test the
drill-tl-trougli tree transverse bores and valves and protect the tree
through  bore, the present invention has been developed. Other objects and
advantages of the invention  will appear from the following description.
SUMMARY OF THE EMBODIMENTS [00301 The drill-through spool. body sleeve
assembly installs in the bore of' a drill-through  spool body. The sleeve
assembly comprises a test slecve removably installed within the drill - 10
spool body bore. The sleeve assembly also comprises a wear bushing
removably  Lip I installed in the drill-through spool body bore between the
bore wall and the outside of the test  sleeve. The test sleeve sealingly
engages the drill-through spool body bore wall on both ends of the  wear
bushing. The test sleeve is of sufficient thickness to pressure test the
transverse bores and  valves of the drill-through spool body. The test
sleeve also seals the inside of the drill-through  spool body bore during
the pressure tests. [00311 After the pressure tests are completed, the test
sleeve is removed from the drill-through  spool body bore, leaving the wear
bushing in place. The wear bushing protects the drill-through  spool body
bore wall, transverse bores, valves, hydraulic connections, and electrical
connections  while allowing the equipment to pass through the drill-through
spool body bore. 



[0032] After the well is drilled and the casing strings are installed, the
wear bushing is removed  from the drill-through spool body to allow
completion of the well by installing the production  tubing and production
hanger. After completing the well, the well may be produced by flowing
well fluids through the drill-through spool body. [0033] If additional
do~wiihole work is needed, the production tubing and hanger may be  removed
from the drill-through spool body and the wear bushing reinstalled. After
protecting the  drill-through spool body bore during the additional
downhole work, the wear bushing is again  removed and the production tubing
and production hanger are reinstalled for additional well fluid
production. [0034] In another embodiment. the test sleeve does not
sealingly engage the drill though spool  body bore wall on both ends of the
wear bushing. Instead, at least one terminal end of the wear - II brushing
sealingly engages drill-through spool body bore wall to seal off the inside
of the drill-  through spool body bore. In addition. both terminal ends of
the wear bushing may scalingly engaoc  the bore wall with the terminal ends
of the test sleeve sealingly  engaging the wear bushing. If only  one
terminal end of the wear bushing sealingly engages the bore wall, one
terminal end of the test  sleeve sealingly engages the same wear bushing
terminal end while the other terminal end of the  test sleeve sealingly
enoages the bore wall, If both terminal ends of the wear bushing scalingly
.1-Y engage the wear bushing.  engage the bore wall, then both terminal
end.s of the test sleeve sealing 



100351 Both embodiments niaN, be used in any drill-through spool body. For
example, the  embodiments may be installed in a drill-through horizontal
tree installed between a wellhead  housinc, Lind a B0P. The embodiments mav
also be installed in a dri'll-through tubing spool  installed bet~,Nieen a
wellhead housino and a vertical tree. 10036] Thus, the embodiments comprise
a combination of features and advantages that  overcome the problems of
prior art devices. T'he various charac ter-i sties described above., as
well as  other features, will be readily apparent to those skilled in the
art upon reading the following detailed  description of the embodiments,
and by referring to the accompanying dravings. I - BRIEF DESCRIPTION OF THE
DRAWINGS 100371 For a inore detailed description ofthe embodiments,
reference will now be made to the  following accompanying drawings: FIGURE
I is a cross section elevational view of a drill-through horizontal tree
with a sleeve  asseniblN, installed; FIGURE 2) is an er-Aarged cross
sectional view of the drill-through horizontal tree of  FIGURE FIGURE 3 is
a cross sectional view of the dril.l.-through horizontal tree with a
portion of the  sleeve assembly removed; FIGURE 4 is a cross sectional view
of the drill-through horizontal tree with the sleeve  



assembly removed; FIGURE 5 is a cross sectional view of the drill-through
horizontal tree with the sleeve  assembly uninstalled and the production
tubing and production tubing hanger installed; FIGURES 6 and 7 are enlarged
cross sectional views of another embodiment of the sleeve  assembly; FIGURE
8 is a cross sectional elevation view of a drill-through tubing spool with
the sleeve  assembly installed; and FIGURE 9 is an enlarged cross sectional
view of the drill-through tubing spool of FIGURE DETAILED DESCRIPTION OF
THE EMBODIMENTS [00381 The present invention relates to a drill-through
spool body sleeve assembly and  includes embodiments of different forms.
The drawings and the description below disclose  specific embodiments of
the present invention with the understanding that the embodiments are  to
be considered an exemplification of the principles of the invention, and
are not intended to  limit the invention to that illustrated and described.
Further, it is to be fully recognized that the  different teachings of the
embodiments discussed below may be employed separately or in any  suitable
combination to produce desired results. _l3 100391 The drill-through spool
body sleeve assembly 10 installs in the bore of a drill-through  spool
body. A drill-through spool body includes any body that houses the
production hanger and  production tubing and that may also allow the
passage of equipment. A drill-through spool body  



thus may include a drill-through spool installed between a wellhead housing
and a vertical tree.  A drill-through spool body may also include a
drill-through horizontal tree installed between a  wellhead housing and a
BOP. [0040] FIGURES 1-5 show how the sleeve assembly 10 is used in a
horizontal drill-through  tree 14. FIGURES 1 and 2 show a drill-through
spool body sleeve assembly 10 installed in the  through bore 12 of the tree
14. The through bore 12 corms a generally cylindrical wall 15. The  lower
terminal end of the tree 14 is connected and sealed to a wellhead housing
16, which in turn  is connected to a conductor housing (not shown) and the
well. The upper terminal end of the tree  14 is connected and sealed to a
blowout preventer (BOP) (not shown). The tree 14 comprises a  plurality of
transverse bores opening into the through bore 12. Examples of such
transverse  bores include a hydraulic connection port 18, an electronic
connection port 19, a lateral  production outlet 59 controlled by a
production valve 58. a workover port 63, and an annulus  port 61, which are
optionally controlled by one or more valves such as an annulus port valve
60 and workover port valve 65. [00411 Before the tree 14 is installed on
the wellhead housing 16, a wear bushing, comprising a lower terminal end 27
and an upper terminal end 29 is installed in the.. bore 12 using  a wear
bushing running tool 23. The wear bushing running tool 23 engages a running
groove 68  in the wear bushing. The wear bushing running tool 23 installs
the wear bushing 22 in the bore -14 12 until a wear bushing shoulder 40 on
the lower terminal end 27 of the wear bushing 22 engages  



an annular shoulder insert 42. The annular insert 42 is disposed in an
annular groove 45 in the wall 15 of the through bore 12. The wear bushing
22 also comprises ports 46 along longitudinal length of the wear bushing 22
that extend radially through the wear bushing 22. The  wear bushing 22
further comprises port seals 48, 50 that seal against the bore wall 15
above and  below the hydraulic connection port 18 when the wear bushing 22
is installed. The wear bushing  port seals 48, 50 also seal against the
bore wall 15 above an below the electronic connection port  19. Once in
position, a wear bushing locking assembly 55 then locks the wear bushing 22
into  position. As best shown in FIGURES 2 and 3. the wear bushing locking
assembly 55 may  comprise shear pins 54 that are extended to engage a
corresponding recess 56 in the bore wall 15.  10042] Alter the wear bushing
22 is installed, a test sleeve 20 is inserted into the through  bore 12
using a test sleeve running tool 21. The test sleeve running tool 21
engages a test sleeve  running groove 66 to install the test sleeve 20. The
test sleeve 20 is slidingly received through the inner diameter 25 of the
wear bushing 22, with the test sleeve 20 extending past both terminal  ends
27, 29 of the wear bushing 22. However, the test sleeve 20 need not extend
past the ends  27, 29 of the wear bushing 22. As the test sleeve 20 is put
into position, a lower test sleeve seal  24 seals against the bore wall 15
at the test sleeve lower terminal end 31. An upper test sleeve  seal 26
also seals against the bore wall 15 at the test sleeve upper terminal end
33. The  configuration of the test sleeve 20 and the bore wall 15 are such
that the test sleeve 20 may not  pass through the lower terminal end of the
through bore 12. For example, the bore wall 15 and  the outer diameter of
the test sleeve 20 may have matching tapered profiles with a reduced 



-15 diameter towards the lower terminal end of the through bore 12. [0043]
Once installed, the test sleeve 20 is then locked into position using a
locking assembly As best shown in FIGURE 2, the locking assembly 28 may
comprise a retaining collar 30 and an dogs 36 installed between a portion
of the outer diameter of the, retaining collar 30 and the  bore wall 15.
The collar 30 outer diameter comprises a shoulder 34 that engages a
corresponding  shoulder 35 on each dog 36. The dogs 36 are matched to
engage a profile 38 in the bore wall 15.  Initially, the dogs 36 are in an
unengaged position shown in FIGURE 2 on the left side of the  upper portion
of the test sleeve 20. tinder an axial force on the collar 30, the collar
shoulder 34  acts on and cams onto the dog shoulders 35 to expand the dogs
36. When the dogs 36 expand  they move to an engaged position with the
profile 38 of the bore wall 15 shown in FIGURE 2 on  the right side of the
upper portion of the test sleeve 20. Engaged with the drill-through tree
bore  12, the dogs 36 lock the test sleeve 20 in place in the tree 14.
[0044] Once the sleeve assembly 10 is installed in the tree 14, the tree
transverse bores and  the valves disposed in the bores may optionally be
pressure tested. After testing, the lower  terminal end of the tree 14 is
engaged with the wellhead housing 16 as shown in FIGURE. 1. A  BOP is then
connected and sealed with the upper terminal end of the tree 14. [0045]
Once in position on the wellhead housing 16 with the BOP attached, pressure
tests  can be performed on the inside of the tree 14 to test the valves and
connections in the transverse  bores such as the hydraulic connection port
18, production outlet 59, electronic connection port  



19, and the valves 58, 60, and 65. Pressure tests can also be performed
against the inside of the valves 58, 60, and 65 by introducing pressure to
the annulus between the test sleeve 20 and the -16 tree bore 12. The
pressure tests are performed to inspect the integrity of the seals, ports,
outlets,  and valves under operating pressures. [00461 During the pressure
tests, the test sleeve seals 24, 26 prevent pressure from passing  between
the inside of the test sleeve 20 and the hydraulic connection port 18 and
electronic  connection port 19. The test sleeve seals 24, 26 also prevent
pressure from passing between the  inside of the test sleeve 20 and the
drill-through tree outlet 59 and ports 61, 63. The test sleeve  20 is of
sufficient thickness to withstand the pressures of the pressure tests
without deforming.  During the pressure tests, the pressure placed on the
inside of the test sleeve 20 does not act on  the wear bushing 22 because
of the test sleeve seals 24, 26. However, the pressure applied  through the
tree transverse bores into the an-nulus between the test sleeve 20 and the
bore wall 15  does act on the wear bushing 22. The wear hushing ports 46
act to relieve any pressure  differentials across the wear bushing 22
except across the wear bushing seals 48, 50 at the  hydraulic connection
port 18 and electronic connection port 19. During the pressure tests, the
wear hushing seals 48. 50 can create a pressure differential across the
wear hushing 22 because of  the seal formed between the outside of the wear
bushing 22 and the bore wall 15. The wear  bushing seals 48, 50 form a seal
to prevent any debris from entering the hydraulic connection  port 18 and
the electronic connection port 19 from between the wear bushing 22 and the
drill- 



through tree bore 1.2. [00471 In addition to the radial pressure forces
acting on the sleeve assembly 10, there are  also axial forces acting in
the downholc direction on. both the test sleeve 20 and the wear bushing The
axial forces are a result of pressure end loading resulting from the
different diameter of -17 the test sleeve seals 24 and 26. In some
instances where the wear bushing 22 is too thin to absorb  the pressure end
loads, the wear bushing 22 may comprise a load sharing member 62. The load
sharing member 62 would allow the dogs 36 to share the loads with the wear
bushing 22. As  shown in FIGURE 2I, the load sharing member 62 may comprise
a collapsible ring 64. As shown  comparing the left and right side of the
upper portion of the test sleeve 20 in FIGURE 2, the  collapsible ring 64
allows the test sleeve 20 to move downhole relative to wear hushing 22
under  the axial. load of the pressure test. As the load sharing member 62
adjusts under the axial load on  the test sleeve 20, the dogs 36 interact
with the profile 38 to absorb any additional axial load.  'thus, the load
sharing member 62 works in conjunction with the locking assembly 28 to
absorb  the axial load placed on the test sleeve 20 and prevent the test
sleeve 20 from hearing down on and deforming the wear bushin [00481 Once
the pressure tests are complete and the connections, seals, transverse
bores, and  valves have been tested, the test sleeve 20 is removed. The
test sleeve locking assembly 28 is first disengaged using the test sleeve
running tool 21 to release the dogs 36 from the profile 3 The test sleeve
ruining tool 21 also engages a running groove 66 in the test sleeve 20 for



retrieval of the test sleeve 20. As the running tool 21 removes the test
sleeve 20, the wear bushing locking assembly 55 maintains the wear bushing
22 in position. [00491 After the test sleeve running tool 21 removes the
test sleeve 20. the wear bushing 2 remains in the tree 14 as shown in
FIGURE 3. The inside diameter of the wear bushing 22 is  large enough to
allow the passage of equipment such as drilling and wellhead equipment
through  the tree bore 12. During the drilling operations, the wear bushing
?2 protects the bore wall 15. - 18  the hydraulic connection port 18, the
electronic connection port 19, the production outlet 59,  annulus port 61,
and the workover port 63. As each section of the well is drilled, a drill
string  with a drill bit is run through the BOP, the tree 14, and the
wellhead housing 16. After the  section is drilled, the drill string is
removed from the well and a casing string inserted into the well and
installed in the wellhead housing 16 at its upper terminal end with a
casing hanger. This procedure is repeated until the well is drilled to the
appropriate depth. In addition to  protecting the tree bore wall 15 from
the passage of drill string and casing strings through the tree  14, the
wear hushing 22 also protects from the passage of any downhole tools that
may be used  during the drilling of the well. During the drilling
operations, the wear bushing ports 46 prevent  a pressure differential from
forming across the wear bushing 22. Thus, the ports 46 prevent deformation
of the wear bushing 22 during the drilling operations due to pressure
differentials.  During the drilling operations, the wear bushing seals 48,
50 also prevent debris from entering  the hydraulic connection port 18 and
electronic connection port 1.9 from between the wear  



bushing 22 and the tree bore 12. [00501 After the casing strings have been
installed and the well is ready to be completed for  produc.tio n, the wear
bushing running tool 23 is run into the tree bore 12 for engagement with
the  wear bushing 22. The wear bushing running tool '230 engages With a
running groove 68 for removal of the wear bushing 22. Once engaged, the
running tool 23 pulls the wear bushing 1) out of the tree 14 as shown in
FIGURE 4. After the wear bushing 22 is removed from the tree 14  as shown
in FIGURE 4, the well is ready for completion. [00511 As shown in FIGURE 5,
after the wear bushing 22 is removed from the tree 14, the -19 production
tubing 70 is inserted into the well and installed in the tree 14 with a
tubing hanger 72.  The production hanger 72. may now be engaged with the
production port 59 for completing the  well to produce well fluids. [0052]
If, during the production of the well. there arises the need to perl'orm
additional  downhole work, the production tubing 70 and tiling hanger 72
may be removed from the tree  14. Once removed, the hydraulic connection
port 18 and the tree bore 12 must still be protected  during the additional
clownhole work. To this end, the wear bushing 22 may be reinserted into
the tree bore 12. The wear bushing may he maintained in. position by any
suitable means. For  example, the engagement force o1'the seals 48, 50 may
be sufficient to maintain the wear bashing  22 in position. After the
additional downhole work is complete, the wear bushing running tool  



2 may again be run into the tree bore 12 to engage the wear bushing running
groove 68 and then  remove the wear bushing 22 from the tree 14 again.
Alter the wear bushing 22 is removed from  the tree 14, the production
tubing 70 and tubing hanger 72 are again installed in the drill-through
tree 14 for completing the well. 10053] FIGURES 6 and 7 show an alternative
embodiment sleeve assembly 610. The sleeve  assembly operates in the same
manner as the sleeve assembly 10 except as described below. In  the sleeve
assembly 610, the test sleeve 620 does not sealingly engage the bore wall
615 on both ends of the wear bushing 622 in the bore 612. Instead, the wear
bushing 622 itself sealin  engages the bore wall 615. 10054] To seal
against the bore ,vall 615, the wear bushing 622 additionally comprises a
lower terminal end seal 629 shown in FIGURE 6 and an upper terminal end
seal 627 shown in FIGURE 7. The wear bushing seals 627, 629 perform the
similar function of the test sleeve seals  24, 26 of the sleeve assembly 10
(.)]'preventing pressure from passing between the inside of the test sleeve
620 and the hydraulic connection port (not shown) and the electronic
connection port  (not shown). The wear bushing seals 627, 629 also prevent
pressure from passing between the  inside of the test sleeve 620 and the
drill-through tree outlet (not shown) and ports (not shown).  The wear
bushing 622 also comprises ports 646 to relieve any pressure differentials
across the  wear bushing 622 due to the wear bushing seals 627, 629. 10055]
To prevent pressure from passing between the annulus 611. between the wear
bushing  622 and the test sleeve 620, the test sleeve 620 scalingly engages
the wear bushing 622 with a  



test sleeve seal 624 at its lower terminal end and a test sleeve seal 626
at its upper terminal end.  The test sleeve seals 624, 626, work in
conjunction with the wear hushing seals 627, 629 to  prevent pressure from
passing between the inside of the test sleeve 620 and the drill-through
tree  outlet (not shown) and ports (not shown). [0056] Alternatively, the
wear bushing 622 may only sealingly engage the bore wall 615 at  either its
upper terminal end or its lower terminal, instead of scalingly engaging the
bore wall 615  at both ends. If one wear hushing 622 end does not sealingly
engage the bore wall 615, then the  test sleeve 620 may be configured
similarly to the test sleeve 20 to sealingly engage the bore wall  615_ In
addition, the test sleeve 620 does not necessarily extend past both ends of
the wear  bushing 622. The test sleeve 620 may either be even with or
inside the ends of the wear bushing  sleeve 622. [0057[ As mentioned
previous]y, the sleeve assemblies 10. 610 may be used in any drill 1
through spool body. Another example of a drill-through spool body is a
drill-through tubing  spool used with a vertical tree. FIGURES 8 and 9 show
a sleeve assembly 810 as used in a drill- through tubing spool 870. The
sleeve assembly 810 is installed in the through bore 8I 2 of the  tubing
spool 870. The through bore 812 Ibrrns a generally cylindrical wall 815.
The lower  terminal end of the tubing spool 870 is connected and sealed to
a wellhead housing 816, which in  tuna is connected to a conductor housing
(not shown) and the well. The upper terminal end of  the tubing spool 870
is connected and sealed to a vertical tree (not shovwn). The tubing spool
870  



comprises a plurality of transverse bores opening into the through bore
812. Examples of such  transverse bores include a hydraulic connection port
818 and an annulus port 861, which is  controlled by an annulus port valve
860. [00581 The sleeve assembly 810 comprises a wear hushing 822 and a test
sleeve similar to  either of the sleeve assemblies 10 or 610 described
above. The sleeve assembly 810 also  operates in a similar manlier to
either the sleeve assembly 10 or the sleeve assembly 610  described above.
The only difference being the type of drill-though spool body the sleeve
assembly 8 10 is used to test and protect. [0059] After the sleeve assembly
810 is installed in the drill-through tubing spool 870, it may  optionally
be pressure tested at the surface. When ready for drilling, the
drill-through tubing  spool 870 is then installed on the wellhead housing
816 and a BOP (,not shown) is installed on  the drill-tlu.ough tubing spool
870. Once installed, the drill-through tubing spool 870 is pressure  tested
to verify the integrity of the transverse bores and respective valves such
as the port 861 and  the valve 860 as well as the hydraulics connection
port 818. After the drill-through tubing spool :-):_) 870 is tested, the,
test sleeve 820 Is removed using a test sleeve running tool (not shown).
The  well is then drilled as described above with the drill-d-trough spool
tree 10, 610. Once the  production tubing and production hanger are ready
to be installed, the wear bushing 822 is 1 _, running tool (not shwvn). The
production hanger and production  removed with a wear bushing 



tubing are then installed in the drill-throuoh tubing spool 870. Once the
production hanger and  prodaction tubing are installed. the BOP is removed
from the drill-d-irough tubing spool 870 and  a vertical tree (not shown)
is installed on the drill-through tubing spool 870 for producing the  well
fluids. [00601 While specific embodiments have been shown and described,
modifications can be  made by one skilled in the art without departing from
the spirit or teaching of this invention. The  embodiments as described are
exemplary only and are riot limiting. Many variat.ions and  modifications
of the system mid assembly are possible and are witl-tin the scope ofthe
invention.  Accordingly, the scope of protection is not limited to the
embodiments described. bUt is 01-dV  limited by the claims that follow.,
the scope of which shall include all equivalents of the sut~ject  matter
ofthe claims. 3 CLAMS  WHAT IS CLAIMED IS:   1. A sleeve assembly for a
drill-through spool having a bore having a wall the assembly comprising: a
wear bushing removably installed in the bore, a test sleeve removably
installed within the bore and within the wear bushing;  the test sleeve
allowing the drill-tt-trough spool body to be pressure tested: and  



the inside diameter of the wear brushing being large enough to allow the
passage of  equipment through the wear bushing  A sleeve assembly foi- a
drill-through spool body having a bore having a wall, the assembly
comprising:   a wear bushing removably installed in the bore-, a test
sleeve removably installed within the bore Lind within the wear bushing,
and   at least a portion of the outer diameter of the test sleeve sealingly
engaging, tile bore wall. 3. The assembly of claiDl. 2) wherein a first
test sleeve terminal end sealingly engages the bore  wall, a first
terminall end of the wear bushin, sealingly engages the bore wall, and a
second ter-iiiinal  end of the test sleeve scalingly engages the wear
bushing tirst temlinal end. _ Z7.1 L_ The assembly of claim 3 wherein the
test sleeve is removable from the spool body without removing the wear-
hushing from the spool body. The assembly of claim 4 wherein the wear
hushing. protects at least a portion of the bore wall alter the test sleeve
is removed from the spool body. The assembly of claim 5 wherein the wear
bushing is removed from the spool body to 



complete and produce the well. The assembly of claim 3 wherein the test
sleeve and wear bushing sealingly engage the bore wall to allow pressure
testing of spool body outlets, ports, and valves. The assembly of claim 7
wherein the wear hushing further comprises ports extending between the
outside and the inside of the wear bushing. 9. The assembly of claim 8
wherein the wear bushing ports prevent deformation of the wear  bushing due
to the pressure differentials during the pressure testing and during the
drilling  operations. 10. The assembly of claim 3 wherein the wear bushing
comprises an interior bore that allows the passage of equipment through the
wear bushing. 11. The assembly of claim 3 wherein the test sleeve interacts
with the bore wall to prevent  passage of the test sleeve out of the spool
body in the downhole direction. 12. The assembly of claim 11 wherein a
portion of the bore is of a decreased diameter to  prevent passage ol'the
test sleeve out of the lower terminal end of the spool body. 13. The
assembly of claim 3 wherein the wear busliing interacts with the bore wall
to prevent  passage of the wear bushing out of the lower terminal end of
the spool body. 14. The assembly of claim 1 3 wherein the lower terminal
end of the wear bushing contacts a  wear hushing shoulder to support the
wear bushing in the spool body. 15. The assembly of claim 3 wherein the
wear hushing sealingly engages the bore wall to  prevent introduction of
debris into at least one transverse bore through the spool body from the  



spool body bore. 16. The assembly of claim 3 wherein the wear bushing is
connectable with a running tool for installation and removal ol'the wear
bushing from the spool body. 17. The assembly of claim 3 wherein the test
sleeve is connectable with a running tool for  26  installation and removal
ol'the test sleeve from the spool body. 18. The assembly of claim 3 wherein
the wear bushing further comprises a wear hushing locking assembly
releasably locking the wear bushing into the spool body. 19. The assembly
of claim 18 wherein the wear hushing locking assembly comprises shear
members for releasably retaining the wear hushing in the bore during
removal of the test sleeve. 20. The assembly of claim 3 wherein the test
sleeve Further comprises a test sleeve locking assembly releasably locking
the test sleeve into the spool body. 21. The assembly of claim 20 wherein
test sleeve locking assembly comprises a collar engaged  with dogs, wherein
relative movement of the collar toward the test sleeve expands the dogs
into  engagement with a corresponding profile in the bore wall. 22. The
assembly of claim 3 wherein the wear hushing fin-ther comprises a load
sharing member. 23. The assembly of claim 22 wherein the load sharing
member comprises a collapsible ring  engaged between the wear bushing and
the test sleeve, the collapsible ring designed to collapse  



under a designated load placed on the collapsible ring. 7 24. The assembly
of claim 3 wherein the spool body is a drill-through tubing spool
connectable to a wellhead housing and a vertical tree. The assembly of
claim 3 wherein the spool body is a drill-through horizontal tree
connectable to a wellhead housing and a BOP. 26. A sleeve assembly for a
drill-through spool body having a bore having a wall, the assembly
comprising: a wear bushing removably installed in the bore; a test sleeve
removably installed within the bore and within the wear hushing; and  both
the test sleeve terminal ends extending past the terminal ends of' the wear
hushing and scalingly engaging the bore wall. The assembly of claim 26
wherein the test sleeve is removable from the spool body without removing
the wear hashing from the spool body. The assembly of claim 27 wherein the
wear hushing protects at least a portion of the bore wall after the test
sleeve is removed from the spool body. The assembly of claim 28 wherein the
wear bushing is removed from the spool body to  complete and produce the
well. 30. The assembly of claim 26 wherein the test sleeve and wear bushing
sealingly engage the  



bore wall to allow pressure testing of spool body outlets, ports, and
valves. The assembly of claim 30 wherein the wear bushing further comprises
ports extending between the outside and the inside of the wear hushing. 32.
The assembly of claim 31 wherein the wear bushing ports prevent deformation
of the wear  hushing due to the pressure differentials during the pressure
testing and during the drilling  operations. 33. The assembly of claim 26
wherein the wear bushing comprises an interior bore that allows the passage
of equipment through the wear bushing. 34. The assembly of claim 26 wherein
the test sleeve interacts with the bore wall to prevent  passage of the
test sleeve out of the spool body in the do-vw-iThole direction. 35. The
assembly of claim 34 wherein a portion of the bore is of a decreased
diameter to  prevent passage of the test sleeve out o I' the lower terminal
end of the spool body. The assembly o1 ' claim 26 wherein the wear bushing
interacts with the bore wall to prevent passage of the wear hushing out of
the lower terminal end of the spool body. 17. The assembly of claim 36
wherein the lower terminal end of the wear bushing contacts a wear bushing,
shoulder to support the wear bushing in the spool body. 38. The assembly of
claim 26 wherein the wear bushing sealingly engages the bore wall to
prevent introduction of debris into at least one transverse bore through
the spool body from the  spool body bore. 39. The assembly of claim 26
wherein the wear bushing is connectable with a running tool. for 



installation and removal of the wear bushing from the spool body. 40. The
assembly of claim 26 wherein the test sleeve is connectable with a running
tool for installation and removal of the test sleeve from the spool. body.
41. The assembly of claim 26 wherein the wear bushing further comprises a
wear hushing  locking assembly releasably locking the wear bushing into the
spool body. 42. The assembly of claim 41 wherein the wear bushing locking
assembly comprises shear  members for releasably retaining the wear bushing
in the bore during, removal of the test sleeve. 30 4 3). The assembly of
claim 26 wherein the lest sleeve farther comprises a test sleeve locking
assembly releasably locking the test sleeve into the spool body. 44. The
assembly of claim 43) wherein test sleeve locking assembly comprises a
collar engaged  with dogs, wherein relative movement of the collar toward
the test sleeve expands the clogs into  engagement with a corresponding
profile in the bore wall. 45. The assembly of claim 26 wherein the wear
bushing further comprises a load sharing member. 46. The assembly of claim
45 wherein the load sharing member comprises a collapsible ring  engaged
between the wear hushing and the test sleeve, the collapsible ring designed
to collapse  under a designated load placed on the collapsible ring. 47.
The assembly of claim 26 wherein the spool body is a drill-through tubing
spool connectable to a wellhead housing and a vertical tree. 



48. The assembly of claim 26 wherein the spool body is a drill-through
horizontal tree connectable to a wellhead housing and a BOP. -l  49. A
sleeve assembly for a drill-through spool body having a bore having a
Nvall, the assembly comprising a wear bushing removably installed in the
bore; a test sleeve removably installed within the bore and within the wear
bushing; and  the terminal ends of the wear bushing sealingly engaging the
bore wall and the  terminal ends of the test sleeve sealingly engaging the
wear bushing.. 50. The assembly of claim 49 wherein the test sleeve is
removable from the spool body without removing the wear bushing from the
spool body. The assembly of claim 50 wherein the wear bushing protects at
least a portion. of the bore wall after the test sleeve is removed from the
spool body. The assembly of claim 51 wherein the wear bushing is removed
from the spool body to complete and produce the well. 53. The assembly of
claim 49 wherein the test sleeve and wear bushing sealingly engage the
bore wall to allow pressure testing of spool body outlets. ports, and
valves. 54. The assembly of claim 53 wherein the wear bushing further
comprises ports extending between the outside and the inside of the wear
bushing. - y 



55. The assembly of claim 54 wherein the wear bushing ports prevent
deformation of the wear  bushing due to the pressure differentials during
the pressure testing and during the drilling  operations. 56. The assembly
of claim 49 wherein the wear bushing comprises an interior bore that allows
the passage of equipment through the wear bushing. 57. The assembly of
claim 49 wherein the test sleeve interacts with the bore wall to prevent
passage of the test sleeve out of the spool body in the do"nbole direction.
58. The assembly of claim 57 wherein a portion of the bore is of a
decreased diameter to  prevent passage of the test sleeve out ol'the lower
terminal end ofthe spool body. 59. The assembly of claim 49 wherein the
wear bushing interacts with the bore wall to prevent  passage of the wear
bushing out of the lower terminal end of the spool body. 60. The assembly
of claim 59 wherein the lower terminal end of the wear bushing contacts a
wear bushing shoulder to support the wear bushing in the spool body. 61.
1'he assembly of claim 49 wherein the wear bushing sealingly engages the
bore wall to prevent introduction of debris into at least one transverse
bore through the spool body- from the spool body bore. 62. The assembly of
claim 49 wherein the wear bushing is connectable with a running tool for
installation and removal of the wear bushing from the spool body. 63. The
assembly of claim 49 wherein the test sleeve is connectable with a running
tool for installation and removal of the test sleeve from the spool body. 



64. The assembly of claim 49 wherein the wear bushing Further comprises a
wear bushing  locking assembly relcasably locking the wear bushing into the
spool body. 65. The assembly of claim 64 wherein the wear bushing locking
assembly comprises shear  members for releasably retaining the wear bushing
in the bore during removal of the test sleeve. 66. The assembly of claim 49
wherein the test sleeve further comprises a test sleeve locking assembly
relcasably locking the test sleeve into the spool body. 67. The assembly of
claim 66 wherein test sleeve locking assembly comprises a collar engaged
with dogs, wherein relative movement of the collar toward the test sleeve
expands the dogs into  engagement with a corresponding profile in the bore
wall. -34 68. The assembly of claim 49 wherein the wear hushing, further
comprises a load sharing member. 69. The assembly of claim 68 wherein the
load sharing member comprises a collapsible ring  engaged between the wear
bushing and the test sleeve, the collapsible ring designed to collapse
under a designated load placed on the collapsible ring. 70. The assembly of
claim 49 wherein the spool body is a drill-through tubing spool connectable
to a wellhead housing and a vertical tree. 71. Ihe assembly of claim 49
wherein the spool body is a drill-through horizontal tree connectable to a
wellhead housing and a BOP. 72. An assembly for a tree having transverse
bores and a vertical through bore with a wall. the  



assembly comprising: a first member disposed within the vertical through
bore and covering at least one of  the transverse bores; and a secoi. d
member disposed within the vertical through bore and first member and
having ends extending past the first member, the ends scalingly engaging
the through bore  wall and scaling off at least one of the transverse
bores. - i 73. A method of pressure testing a drill-through spool body
comprising: removably installinn.g a wear bushing in a bore with a wall in
the spool body;  reniovahly installing a test sleeve within the bore and
within the wear hushing and  with the test sleeve terminal ends scalingly
engaging the bore wall to prevent pressure  from passing between the inside
of the lest sleeve and spool body ports, outlets, and  valves: and pressure
testing the spool body ports, outlets. and valves. 74. A method of drilling
a well bore using a drill-through spool body comprising a bore having  a
wall, outlets, ports, and valves, the method comprising: removably
installing a wear bushing in the bore with the outside of the wear  bushing
contacting the bore wall; removably installing a test sleeve within the
bore and within the wear bushing with  the test sleeve terminal ends
sealingly engaging the bore wall to prevent pressure f om  



passing between the inside of the test sleeve and spool body ports,
outlets, and valves; connecting the spool body to a wellhead housing:
pressure testing the spool body outlets, ports, and valves; removing the
test sleeve from the spool body without removing the wear bushing; and
protecting the bore wall and the outlets. ports, and valves during the
drilling of the -36 well bore with the wear bushing. 75. The method of
claim 74 further comprising removing the wear hushing from the spool  body,
installing a production tubing and hanger in the spool body, and producing
well fluids  through the production tubing.. 76. The method of claim 74
wherein the spool body is a drill-through horizontal tree and further
comprising connecting the drill-through horizontal tree to a BOP. 77. The
method of claim 74 wherein the spool body is a drill-through tubing spool
and further comprising. connecting the drill-through tubing spool to a
vertical tree. 78. A method of pressure testing a drill-through spool body
comprising: removably installing a wear bushing in a bore with a wall in
the spool body;  removably installing a test sleeve within the bore and
within the wear bushing with  a first test sleeve terminal end sealingly
engaging the bore wall, a first terminal end of the  wear bushing sealingly
engaging the bore wall, and a second terminal end o1'the test sleeve 



sealin V engaging the wear bushing first terminal end to prevent pressure
from passing between the inside of the test sleeve and spool body ports,
outlets, and valves; and pressure testing the spool body ports, outlets,
and valves. - I7  79. A method of drilling a well bore using a
drill-through spool body comprising a bore having  a wall outlets, ports,
and valves, the method comprising: removably installing a wear hushing in
the bore with the outside of the wear bushing contacting the bore wall;
removably installing a test sleeve within the bore and within the wear
hushing with  a first test sleeve terminal end sealingly engaging the bore
wall. a first terminal end of the  wear bushing sealingly engaging the bore
wall, and a second terminal end of the test sleeve  sealingly engaging the
wear bushing first terminal end to prevent pressure from passing  between
the inside of the test sleeve and spool body ports, outlets, and valves;
connecting the spool body to a wellhead housing;  pressure testing the
spool body outlets, ports, and valves; removing the test sleeve from the
spool body without removing the wear bushing; and protecting the bore wall
and the outlets, ports, and valves during the drilling of the 



well bore with the wear bushing. S0. The method of claim 79 further
comprising removing the wear bushing from the spool  body, installing a
production tubing and hanger in the spool body, and producing well fluids
through the production tubing. 81. The method of claim 79 wherein the spool
body is a drill--through horizontal tree and further -38 comprising
connecting the drill-through horizontal tree to a BOP. 8?. The method of
claim 79 wherein the spool body is a drill-through tubing spool and further
comprising connecting the drill-through tubing spool to a vertical tree.
83. A method of pressure testing a drill-through spool body composing:
removably installing a wear bushing in a bore with a wall in the spool
body;  removably installing a test sleeve within the bore and within the
wear bushing with  the terminal ends of the wear hushing sealingly engaging
the bore wall and the terminal  ends of the test sleeve sealingly engaging
the wear hushing to prevent pressure from passing  between the inside of
the lest sleeve and spool body ports, outlets, and valves; and pressure
testing the spool body ports, outlets, and valves. 84. A method of drilling
a well bore using a drill-through spool body comprising a bore having  a
wall, outlets, ports, and valves, the method comprising: removably
installing a wear bushing in the bore with the outside of the wear  bushing
contacting the bore wall; 



removably innstalling a test sleeve within. the bore and within the wear
bushing with  the terminal ends of the wear hushing sealingly engaging the
bore wall and the terminal  ends of the test sleeve sealingly engaging the
wear bushing to prevent pressure from passing  between the inside of the
test sleeve and spool body ports, outlets. and valves; connecting the spool
body to a wellhead housing;  pressure testing the spool body outlets,
ports, and valves; removing the test sleeve from the spool body without
removing the wear bushing; and protecting the bore wall and the outlets,
ports. and valves during the drilling of the well bore with the wear
bushing. 85. The method of claim 84 further comprising removing the wear
bushing from the spool  body, installing a production tubing and hanger in
the spool body, and producing well fluids  through the production tubing.
86. The method of claim 84 wherein the spool body is a drill-through
horizontal tree and further comprising connecting the drill-through
horizontal tree to a BOP. 87. The method of claim 84 wherein the spool body
is a drill-through tubing spool and ftirther comprising connecting the
drill-through tubing spool to a vertical tree. 88. A method of testing a
drill-through spool body having transverse bores and a vertical  through
bore with a wall, the method comprising: covering at least one ol'the
transverse bores with a first member; 



scaling at least one of the transverse bores with a second member by
sealing with -40 the through bore wall; and pressure testing the transverse
bores. 


