H GH CAPACI TY RUNNI NG TOOL Background of the Invention: [0001] A subsea
well of the type concerned herein will have a wel | head supported on the
subsea floor. One or nore strings of casing will be lowered into the
wel | head fromthe surface, each supported on a casing hanger. The casing
hanger is a tubular nenber that is secured to the threaded upper end of
the string of casing. The casing hanger |ands on a |anding shoulder in the
wel | head, or on a previously installed casing hanger having |arger

di aneter casing. Cenent iﬁl@%ﬂ?A@Wﬁﬂﬁﬁlﬁ@f@(ﬁf casing to flow back up
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the annulus around the s casi ng. erwar a packoff is

posi tione ead bore and an upper portion of the casing
hanger . T%Pgﬁgﬁgﬁsoiﬂglgﬁg#%g'hanger annul us. [0002] Casing hanger running

tools perform many functions such as running and | anding casing strings,
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several landing shoulder in the wellhead, or on a previously installed casing hanger having larger

diameter casing. Cement is pumped down the string of casing to flow back up the

annulus around the string of casing. Afterward, a packoff is positioned between the

wellhead bore and an upper portion of the casing hanger. This seals the casing hanger

annulus.

[0002] Casing hanger running tools perform many functions such as running and landing

casing strings, cementing strings into place, and installing and testing packoffs. Testing

the packoff is traditionally performed by pressuring under the blow out preventer (BOP)

stack, but more recent casing hanger running tool designs incorporate an "internal" or

"down the drill pipe" test which isolates the test pressure to a small volume just above the

hanger. An internal test has several benefits including reducing the annular pressure end

load reacted against the hanger and making leak detection more direct, which is

especially beneficial for sub-mudline casing strings which can be located several

thousand feet from the BOP stack. The cost of the added functionality is complexity in

the form of additional ports and seals.

[0003] Virtually all casing hanger running tools to date incorporate a cam that acts as a

mechanical program for the tool. Rotational inputs to the cam drive it axially, causing it




t housand feet fromthe BOP stack. The cost of the added functionality is
conplexity in the formof additional ports and seals. [0003] Virtually al
casi ng hanger running tools to date incorporate a camthat acts as a
mechani cal programfor the tool. Rotational inputs to the camdrive it
axially, causing it 1 to drive engaging elenents such as dogs radially,
all ows seal -setting pistons to communicate with the stem and opens up
additional ports for internal testing. Typically, canms occupy the radial
space bet wedrive dngagieeledatts fuvh dodoys radiall ) allowsnsangettinpylistamtdomust  be t hi ck
enough to withstand radi al | oads generated by the dogs and pressure | oads
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during the sape tri%. The running tool is ] ) ]

: occupied could be used to thicken up the body and the stem, thus increasing the hanging
capacity of the tool. A need exists for a technique that addresses increased hanging

capacity of a running tool, coupled with the ability to internally test a packoff. The

following technique may solve one or more of these problems.




conprised of a body and a stem The body is secured by threads to the stem
of the running tool so that rotation of the stemrelative to the body wll
cause the stemto nove longitudinally. An engagenent el ement connects the
tool body to the casing hanger by engaging an inner surface of the casing
hanger. Longitudi nal novenent of the stem relative to the body noves the
engagi ng el enent between an inner and outer position, thereby securely
engagi ng the running tool and the casing hanger. Longitudinal novenent of
the stem Sahahdry®f i InRentdy al so lines up ports in the stemand the body
for setting and testing functions, nuch Iike a camin previous running
tools. 3 Brief Description of the Drawi ngs: [0005] Figure 1 is a sectional
vi ew of a 600 CaRRBIdImn e eﬂ@he?résgﬁ kecBRIAEE, aUEIIEGphdity ra®iRd BRNG&Es adt h t he
present technique with the piston cocked and the engagenent el enent

ret ract edin b Q0RBLE b GRIR Bnks pAcREEMIAIMe UhRHiP! ThYnfhglodiapaci Ly running
tool of Figure™ In the running position wth the engagenent el enent
engaged. Fi i.S sectq ona j i ity running
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longitudinally. An engagement element connects the tool body to the casing hanger by
engaging an inner surface of the casing hanger. Longitudinal movement of the stem
relative to the body moves the engaging element between an inner and outer position,
thereby securely engaging the running tool and the casing hanger. Longitudinal

movement of the stem relative to the body also lines up ports in the stem and the body for

setting and testing functions, much like a cam in previous running tools.




[0009] Figure 5 is a sectional view of the high capacity running tool of
Figure 1 in the unlocked position with the engagenent el enent di sengaged.

} 4 Detailed Description of the Invention: [0010] Referring to Figure 1,
there is generally shown an enbodi nent for a high capacity running tool 11
that is used to set and internally test a casing hanger packoff. The high
capacity running tool 11 is conprised of a stem13. Stem 13 is a tubular
menber with an axial passage 14 extendi ng therethrough. Stem 13 connects
on its uppefef BRsbripion of tid DEhwahgs:dri || pipe (not shown). Stem 13 has an
upper stemport 15 and a |lower stemport 17 positioned in and extending
theret hrough that allow fluid conmuni cati on between the exterior and axi al

passage Oioaobe@h@nﬂ i$ 3 sediohAWedw 04 kiR Baptity REanink @vl Eenshased ir eads 19 in
its outer surface. The outer dianeter of an upper portion of stem13 is

greater than, 4 wf?lﬁhgrprf%iﬂﬁ'i‘%ﬁf u@vith e pi¥REodRE bide BfgagtmAt13 contai ni ng

threads 19. As such, ownward facing shoulder 21 is positioned adjacent
t hreads 19. d pocket 23 is positioned in the outer surface of the
stem 13 a?bgékéﬁggﬁéﬁistance above the downward facing shoulder 21. [0011]

Runni ng t ogl . has a body 25.th surrounds stem 13 .Ste ext ends
axially ﬁﬁWéﬁ%ﬁ“F 65883$%§éY“§6§@h§§% &@xﬁﬁyﬂﬁﬁgﬁ%%%&§%5%¥%r%ﬁ%%7 and a
| ower body portion 29,

running position with the engagement element engaged.

[0007] Figure 3 is a sectional view of the high capacity running tool of Figure 1 in the

setting position.

[0008] Figure 4 is a sectional view of the high capacity running tool of Figure 1 in the

seal testing position.

[0009] Figure 5 is a sectional view of the high capacity running tool of Figure 1 in the

unlocked position with the engagement element disengaged.




The upper portion 27 of body 25 is a thin sleeve | ocated between an outer
sleeve 30 and stem 13. Quter sleeve 30 is rigidly attached to stem 13. A
| at ch device (not shown) is housed in a slot 32 located within the outer
sl eeve 30. The | ower body portion 29 of body 25 has threads 31 along its
i nner surface that are engaged with threads 19 on the outer surface of
stem 13. Body 25 has an upper body port 33 and a | ower body port 35
positioned in and extending therethrough that allow fluid comrunication

bet ween t IMetaikdiBdstAptianer thelefenbnof the stem body 25. The | ower portion
29 of body 25 houses an engaging elenment 37. In this particular
enbodi nent, engaging elenent 37 is a set of dogs 5 having a snooth inner

surface angoid] RefdOM ©FiQiké lth&d i @ferally Bewadt ol ndi FRa highdabads | S
adapted to engage a conplinentary contoured surface on the inner surface of

a__casing riigeiol WAt fo RRGRORIRRMIYALL Mg anks: BOGADCthoiAD t he
nger .

casi ng ha 9 Al though not shown, a string of casing is attached to
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relative to stem 13, neaning that the area of piston chanber 42 is at its
snal | est peybensddn and extending therethrough that allow fluid communication between the

exterior and axial passage of the stem 13. A lower portion of the stem 13 has threads 19

in its outer surface. The outer diameter of an upper portion of stem 13 is greater than the

outer diameter of the lower portion of stem 13 containing threads 19. As such, a

downward facing shoulder 21 is positioned adjacent threads 19. A recessed pocket 23 is

positioned in the outer surface of the stem 13 at a select distance above the downward

facing shoulder 21.

[0011] Running tool 11 has a body 25 that surrounds stem 13, as stem 13 extends axially

through the body 25. Body 25 has an upper body portion 27 and a lower body portion 29.

The upper portion 27 of body 25 is a thin sleeve located between an outer sleeve 30 and

stem 13. Outer sleeve 30 is rigidly attached to stem 13. A latch device (not shown) is

housed in a slot 32 located within the outer sleeve 30. The lower body portion 29 of

body 25 has threads 31 along its inner surface that are engaged with threads 19 on the

outer surface of stem 13. Body 25 has an upper body port 33 and a lower body port 35

positioned in and extending therethrough that allow fluid communication between the

exterior and interior of the stem body 25. The lower portion 29 of body 25 houses an

engaging element 37. In this particular embodiment, engaging element 37 is a set of dogs




value, allowng for piston 41 to be driven downward. A piston |ocking ring
43 extends around the outer peripheries of the inner surface of the piston
41. Locking ring 43 works in conjunction with the latch device (not shown)
contained within outer sleeve slot 32 to restrict novenent of the piston
during certain running tool functions. A casing hanger { packoff seal 45 is
carried by the piston 41 and is positioned along the |ower end portion of
pi ston 41. Packoff seal 45 will act to seal the casing hanger 39 to the

wel | bor e (hadhg a SIMOYM Jindh S TA0E BEA tontdeéd odtltisbfadel IheBortdurkdolitsr t he upper or
"cocked" position, packoff seal 45 is spaced above casi ng hanger 39.

[0013] A daviicelishmd] trag tSeHpagda &&n@m% @&ht&gea hﬁfawme%fér QiR 6Mm 13. The
I anding sub 47 wi act as a landing point for an object, such as a dart,

that wll ds
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pi st on 41teFW@”§WﬁﬁFﬁ§9?@dﬁ 11 is lowered into the casing hanger 39 unti

the outer surface of the body 25 of running
[0012] A piston 41 surrounds the stem 13 and substantial portions of the body 25.

Referring to Figure 3, a piston chamber 42 is formed between upper body portion 27,
outer sleeve 30, and piston 41. Piston 41 is initially in a and upper or "cocked" position
relative to stem 13, meaning that the area of piston chamber 42 is at its smallest possible
value, allowing for piston 41 to be driven downward. A piston locking ring 43 extends
around the outer peripheries of the inner surface of the piston 41. Locking ring 43 works
in conjunction with the latch device (not shown) contained within outer sleeve slot 32 to
restrict movement of the piston during certain running tool functions. A casing hanger
packoff seal 45 is carried by the piston 41 and is positioned along the lower end portion
of piston 41. Packoff seal 45 will act to seal the casing hanger 39 to the wellbore (not
shown) when properly set. While piston 41 is in the upper or "cocked" position, packoff
seal 45 is spaced above casing hanger 39.

[0013] A dart landing sub 47 is connected to the lower end of stem 13. The landing sub
47 will act as a landing point for an object, such as a dart, that will be lowered into the
stem 13. When the object or dart lands within the landing sub 47, it will act as a seal,

effectively sealing the lower end of stem 13.




tool 11 slidingly engages the inner surface of casing hanger 39. [0015]
Referring to Figure 2, once the running tool 11 and casing hanger 39 are in
abutting contact with one another, the stem 13 is rotated four revol utions.
As the stem13 is rotated relative to the body 25, the stem 13 and pi ston
41 nove longitudinally downward relative to body 25. As the stem 13 noves
| ongitudinally, the shoulder 21 on the outer surface of stem 13 nakes
contact with the engaging elenment 37, forcing it radially outward and in
engagi ng ¢e0dhRefontindtotHigure hriebpautidrade igh epadityguhdng®ol PDis initillyr eby

| ocki ng body 25 to casing hanger 39. As stem 13 noves longitudinally, stem
ports 15, fp&iﬁ@&d sOEithatI0Etendd AxiaBpthadinf aBaviRg halget 39/ ETHeDiAGe4 PRRGA Rer .

[0016] Referring to Figure 3, once the running tool 11 and casi ng hanger 39

are | ocked:dcRed"YR8itidA %Ko stdrf? goﬂi#ﬂ?} i Adnd BRly r{?@%ts 394 5CAS LA iRGEfrord are
| owered down the riser into th subsea wel I'head housing (ot shown) until
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direction. As th stem13 is rotated relative to the body 25, the stem 13
and pi st ofP%41! ﬁlgﬁgglyﬁpgqg@srthp GRGT TEFhel 435na SaReREFY rel ative to body 25 and
casing hanger 39. As the stem 13 noves longitudinally, stemports 15, 17
and body [H¥HSERgBrigo Figee Ironee therenningtopll lomd casing hanger 39 are in

abutting contact with one another, the stem 13 is rotated four revolutions. As the stem 13

is rotated relative to the body 25, the stem 13 and piston 41 move longitudinally

downward relative to body 25. As the stem 13 moves longitudinally, the shoulder 21 on

the outer surface of stem 13 makes contact with the engaging element 37, forcing it

radially outward and in engaging contact with the inner surface of casing hanger 29,

thereby locking body 25 to casing hanger 39. As stem 13 moves longitudinally, stem

ports 15, 17 and body ports 33, 35 also move relative to one another.

[0016] Referring to Figure 3, once the running tool 11 and casing hanger 39 are locked to

one another, the running tool 11 and casing hanger 39 are lowered down the riser into the

subsea wellhead housing (not shown) until the casing hanger 39 comes to rest. Referring

to Figure 3, a solid dart 49 is then dropped or lowered into the axial passage 14 of stem

13. The solid dart 49 lands in the landing sub 47, thereby sealing the lower end of stem

13. The stem 13 is then rotated four additional revolutions in the same direction. As the

stem 13 is rotated relative to the body 25, the stem 13 and piston 41 move further

longitudinally downward relative to body 25 and casing hanger 39. As the stem 13

moves longitudinally, stem ports 15, 17 and body ports 33, 35 also move relative to one




anot her. Upper stemport 15 aligns with upper body port 33, but |ower stem
port 17 is still positioned above | ower body port 35. This position allows
fluid conmuni cation fromthe axial passage 14 of stem 13, through stem 13,
into and through body 25, and into piston 41. Fluid pressure is applied
down the drill pipe and travels through the axial passage 14 of stem 13
bef ore passing through upper stem port 15, upper body port 33, and into
chanber 42, driving piston 41 -downward relative to the stem 13. As the

pi ston 4lbnomsesIpperdinandst 15 ARgmxovenipper Bfdypo3anbut lowe@tstent fet pagkof f seal
45 between an outer portion of casing hanger 39 and the inner dianeter of

t he subsegNBblifieRrE abRIbWE-bod) PO+ 5. ﬁﬁ’%?&ltlé}gaﬂ&vsﬁhﬁﬁlé&mﬂum@dﬁ%ﬁ the piston
41 is driven downward and packoff seal 4 is set, the stem 13 is then
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is rotate ative to the e stem 13 noves urt
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port 33. Fheovesddwnrevd.dee mpermeanéel pistom 41 els Bleppckedt sspl 4Sthstwsnan sl eeve 30

is activated by the novenent of the stem
outer portion of casing hanger 39 and the inner diameter of the subsea wellhead housing.

[0017] Referring to Figure 4, once the piston 41 is driven downward and packoff seal 45
is set, the stem 13 is then rotated four additional revolutions in the same direction. As the
stem 13 is rotated relative to the body 25, the stem 13 moves further longitudinally
downward relative to body 25 and casing hanger 39. Stem 13 also moves downward at
this point relative to piston 41. As the stem 13 moves longitudinally, stem ports 15, 17
and body ports 33, 35 also move relative to one another. Lower stem port 17 aligns with
lower body port 35, allowing fluid communication from the axial passage 14 of stem 13,
through stem 13, into and through body 25, and into an isolated volume above packoff
seal 45. Upper stem port 15 is still aligned with upper body port 33. The latch device
located with the slot 32 on the outer sleeve 30 is activated by the movement of the stem
13 and will act in conjunction with piston locking ring 43 to restrict the upward
movement of piston 41 beyond the latch device. Pressure is applied down the drill pipe
and travels through the axial passage 14 of stem 13 before passing through lower stem
port 15, lower body port 33, and into an isolated volume above packoff seal 45, thereby

testing packoff seal 45. The same pressure is applied to piston 41, creating an upward




13 and will act in conjunction with piston locking ring 43 to restrict the
upward novenent of piston 41 beyond the | atch device. Pressure is applied
down the drill pipe and travels through the axial passage 14 of stem 13
bef ore passing through | ower stem port 15, |ower body port 33, and into an
-1 sol ated vol une above packoff seal 45, thereby testing packoff seal 45.
The sanme pressure is applied to piston 41, creating an upward 8 force,
however, novenent of the piston 41 in an upward direction is restricted by

the engagao® hbwefer!hevapieat OMthé pistoh AY i hgbwhzd airektiohes degiticthd Bgttiece (not
shown) positioned in the slot 32 on outer sleeve 30. In an alternate
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relative to
Seal 51 defines the isolated volume above packoff seal 45. If packoff seal 45 is not

properly set, a drop in fluid pressure held in the drill pipe will be observed as the fluid
passes through the seal area.

[0018] Referring to Figure 5, once the packoff seal 45 has been tested, the stem 13 is then
rotated four additional revolutions in the same direction. As the stem 13 is rotated
relative to the body 25, the stem 13 moves further longitudinally downward relative to
the body 25, casing hanger 39, and piston 41. As the stem 13 moves longitudinally
downward, the engagement element 37 is freed and moves radially inward into recessed
pocket 23 on the outer surface of stem 13, thereby unlocking the body 25 from casing
hanger 39. Upper stem port 15 remains aligned with upper body port 33. Lower stem
port 17 remains aligned with lower body port 35. The lower stem port 17 and lower body
port 35 vent the column of fluid in the drill pipe, allowing dry retrieval of the running
tool 11. Running tool 11 can then be removed from the wellbore.

[0019] The technique has significant advantages. The elimination of a cam provides
fewer leak paths and an increased hanging capacity due to the increase radial space

within the running tool.




t he body 25, casing hanger 39, and piston 41. As the stem 13 noves

| ongitudinally downward, the engagenent elenent 37 is freed and noves
radially inward into recessed pocket 23 on the outer surface of stem 13,
t her eby unl ocki ng the body 25 from casing hanger 39. Upper stem port 15
remai ns aligned with upper body port 33. Lower stem port 17 remnains
aligned with | ower body port 35. The | ower stem port 17 and | ower body
port 35 vent the colum of fluid in the drill pipe, allowing dry retrieval
of the runed2ey Whikahe &hnifwtak Beentshown Inlorlfnbnd SER fbeny, @xBVEdbé rom t he
wel | bore. [00191 The techni que has significant advantages. The elim nation

of a cam Bb@éférﬂ@&thof,@ékﬂ[ed'xﬁﬁ{% PAhkst 806k RNinifdHARSE:BFMIE RO FBRACi ty due
to the increase radial space wthin the runnlng tool. 9 [0020) Wile the

t echni que . it should be apparent
to those sqﬁ%ﬁ%ﬁﬁﬁ%ﬁ{aﬁ%m&%}f@ﬂweS?&?el(gfﬂrllﬁeéhsnfcl) i i ted but is susceptible to
various changes wthout departing fromthe scope of the technique. 10
Claims 1. Arunning tool for setting and internally testing a packoff of a
wel | pi pe hanger, the running tool conprising: an el ongated stem having an
axi al passage, threads in its outer surface, and a

10




downwar d facing shoul der positioned adjacent thereto; a body surrounding
and threaded to the stem such that rotation of the stemcauses the stemto
translate axially relative to the body froma run-in position to a packoff
set position, then to a packoff test position, and finally to a rel ease
position; an engagenent elenent, carried by the body and adapted to be
engaged with a hanger, the axial novenent of the stemrelative to the body
to the run-in position causing the shoulder to contact the engagenent

el enent amiaimmve it radially outward and in engagenent with the hanger to
rel easably secure the running tool to the hanger; and a piston, ~

substantial |y auuh@ugeiontbr B&Hihg mn&fnaup@esﬁﬁ@q@kafﬂom wRAG¥peaatgerdownwar dl y
noveabl e relative to the stemin response to fluid pressure applied to the

axi al pasaGemnidEidoBedibristify: Packof f set position to thereby set a packoff
seal. 2. The running tool according to claim1l, wherein the running tool

further oMt ko8 pREln AN YR SARTPAIAS L AEALRG huanghuet endi ng

radially throu stem y por ocated 1 n and
and T over SRPBYT S PR Pl Mt Rherei n” 11 Phe Upper st em port
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the stem to translate axially relative to the body from a run-in position to a packoff set
position, then to a packoff test position, and finally to a release position;
an engagement element, carried by the body and adapted to be engaged with a
hanger, the axial movement of the stem relative to the body to the run-in position causing
the shoulder to contact the engagement element and move it radially outward and in
engagement with the hanger to releasably secure the running tool to the hanger; and
a piston, substantially surrounding portions of the stem and the body and

downwardly moveable relative to the stem in response to fluid pressure applied to the

axial passage, while in the packoff set position to thereby set a packoff seal.

2. The running tool according to claim 1, wherein the running tool further
comprises:
upper and lower stem ports located in and extending radially through the stem;
upper and lower body ports located in and extending radially through the body

and adapted to align with the upper and lower stem ports at desired times; and wherein

11




body port when aligned in the packoff test position to test the packoff. 3.
The runni ng tool according to claim?2, wherein the running tool further
conprises: the upper stem port and upper body port are aligned while in the
packoff test position and the |ower stemport and the | ower body port are
not aligned while in the packoff set position. 4. The running tool
according to claim2, wherein the running tool further conprises: a

| andi ng sub connected to a |l ower end portion of the stem and a sealing

obj ect, | ocat ethewppéristent pat drainghipagbly pott ovhich eligled widlalin the@atkofeset end of
the stem enabling fluid pressure to be maintained in the axial passage in

the stem wbiitién adtuntd the pRegleall ketsid pRR6IT, RaE KRflbweasdm pas hid BBfowed. A met hod
of setting and testing a packoff seal of a well pipe hanger, the method

conpri si NGody fort mléhvaughéwmahéw&ﬁbmestmluo\ﬁnt& Rs@he pAkpgat ed stem having an
axi al passage and threads in its outer surface; a body surroundi ng and

threaded to the stem such that rotation of the stem causes the stemto
translate axially relative to the body; and a piston, 12 substantially

surroundi 49 poﬁ"flé r%rr}ﬁmgftootl Qgcoﬁir?gn}oacrllgmti} %throegry thé Inlgnngnonggﬁ{lghéf moveabl e
Comprises:
the upper stem port and upper body port are aligned while in the packoff test
position and the lower stem port and the lower body port are not aligned while in the

packoff set position.

4. The running tool according to claim 2, wherein the running tool further
comprises:

a landing sub connected to a lower end portion of the stem; and

a sealing object, located within the landing sub to thereby seal the lower end of
the stem, enabling fluid pressure to be maintained in the axial passage in the stem while

in the packoff set and packoff test positions.

5. A method of setting and testing a packoff seal of a well pipe hanger, the method
comprising:

(a) providing a running tool with an elongated stem having an axial passage and
threads in its outer surface; a body surrounding and threaded to the stem such that

rotation of the stem causes the stem to translate axially relative to the body; and a piston,

12




relative to the stem (b) rotating the stemrelative to the body to a |
run-in position, thereby securely engaging the running tool with a hanger;
(c) running the tool and the hanger into a subsea well head; (d) rotating
the stemrelative to the body to a set position; then (e) while in the set
position, applying fluid pressure to the axial passage to cause the
packoff to set and seal. 6. The nethod of claim5, wherein novenent from
the run-in position to the set position is acconplished by rotating the
stem i n t Rebskmbiellyui@aidinnpsrabad df\tiee stém bhdthe ®dyy andidowhsardipideeeabdd cl ai m 5,
wherein the stem noves axially dowward relative to the body when the stem
i's rotat egdelhtiv@d te&tdin-in position to the set position. 8. The nethod of
claim5, wherein step (b) further conprises: providing the running tool

wi th an engage(gnttaflSlE MemGalkfivEQ thybdde QQquinﬁJagmo@,%a&@dsemeQe engaged

wi th the hanger; and noving the sten1aX|a?Iy rel’ative to t'he body causes a

shoul der / .element and nove it radially outward
ARSI AR

and in eng e hanger rel easably secure the running tool to
the hanger. 9. (C}-lhuel’m{L%ttHg %o?g.ndcthg hargggl‘ inyc\)haesruglseg'wejﬂﬁead;

-+ +(d) rotating the stem relative to the body tc a set position; then
(e) while in the set position, applying fluid pressure to the axial passage to cause

the packoff to set and seal.

6. The method of claim 5, wherein movement from the run-in position to the set

position is accomplished by rotating the stem in the same direction relative to the body.

7. The method of claim 5, wherein the stem moves axially downward relative to the

body when the stem is rotated from the run-in position to the set position.

8. The method of claim 5, wherein step (b) further comprises:

providing the running tool with an engagement element carried by the body and
adapted to be engaged with the hanger; and

moving the stem axially relative to the body causes a shoulder to contact the
engagement element and move it radially outward and in engagement with the hanger to

releasably secure the running tool to the hanger.

9. The method of claim 5, wherein:

13




step (a) further conprises providing a running tool with an upper stem port
| ocated in and extending radially through the stem and an upper body port

| ocated in and extending radially through the body; step (d) further
conprises aligning the upper stem port and the upper body port wth each
other and with a piston chanber; and step-(e) further conprises causing the
fluid in the axial passage to flow through the upper stem port and through
t he upper body port into the piston chanber, thereby setting the packoff

seal . 10. The nebligdufhercb@pi’ed providfi€h Rinnfigesbl (ath dnlibblietent pOPr | S€S
providing the running tool with a lower stemport |ocated in and extendi ng

radially {fenQY ghaﬁdm%te%aﬁg&ﬁm g%mloqg@fhe%@lymﬂ%tupba%wgoﬂt beafed in St endi ng

radi ally through the body; wherein the | ower stem port and the | ower

body portmﬁﬁﬁh&%&mﬁgygggﬁﬂﬁﬂ b&iNn the set position. 11. The method of

claim5 erel ur her conprises after step (e): rotatlng t he

stemrel ative to {)(ﬁ%f frn%n ztih e. nse[hegoselrgtlergno;t%n teeust ?I t|
osition; then ® Wﬁ(?? HHE A% paséhge Pgﬁ §§9|ng t he
packof f seah. 2. The q thod of ch§|n1 wherein nnvenent fromthe set
posi ti on PYLER ‘ﬁ@??n Hobemision ¢hambet 3R i shed by rotating the stemin the
sane direction relative to the body
step-(e) further comprises causmg the fluid in the axial passage to flow through
the upper stem port and through the upper body port into the piston chamber, thereby

setting the packoff seal.

10. The method of claim 9, wherein:

step (a) further comprises providing the running tool with a lower stem port
located in and extending radially through the stem and a lower body port located in and
extending radially through the body; and

wherein the lower stem port and the lower body port are not aligned while in the

set position.
11.  The method of claim 5, wherein the method further comprises after step (e):
rotating the stem relative to the body from the set position to a test position; then

applying fluid to the axial passage, thereby testing the packoff seal.

12.  The method of claim 11, wherein movement from the set position to the test

position is accomplished by rotating the stem in the same direction relative to the body.

14




14 13. The nethod of claim 11, wherein the stem noves axially downward
relative to the body when the stemis rotated fromthe set position to the
test position. 14. The nethod of claim 11, wherein the nmethod further
conprises: rotating the stemrelative to the body fromthe test position to
a release position, thereby releasing the running tool fromthe casing
hanger. 15. The nethod of claim 14, wherein novenent fromthe test position
to the release position is acconplished by rotating the stemin the sane
di recti on 18el aThy eethod bhelaino dy, wheldin thEBenmb e dxiafly dbwnward4elatideao ¢hen t he
stem noves axially dowward relative to the body when the stemis rotated
fromthe 188y whasiht ke it RtitB@ bRl tRase pSdSdnt th @i test positite met hod of claim 11,
wherein: step (a) conprises providing the running tool with a | ower stem
port located in and extending radially through the stemand a | ower body
port located in and extending radially through the body; after step (c),

rotating hhe SYRLLALALHYE P AN BORmdlier G abepiaa the Tover  stem

port and the | ower ying f e axi al passage,

t hereby causing the fluid to.flowthr h th | ower stem port .and through
the Tover - body pBHEe e Mepusfiir e Sithe b BHE e pOUEn BT8R R hod o
claim17, wherein: ) .

C thereby releasing the running tool from the casing hanger.

15.  The method of claim 14, wherein movement from the test position to the release

position is accomplished by rotating the stem in the same direction relative to the body.

16.  The method of claim 14, wherein the stem moves axially downward relative to the

body when the stem is rotated from the test position to the release position.

17. The method of claim 11, wherein:
step (a) comprises providing the running tool with a lower stem port located in
and extending radially through the stem and a lower body port located in and extending

radially through the body;

after step (c), rotating the stem relative to the body, thereby aligning the lower
stem port and the lower body port; and

applying fluid to the axial passage, thereby causing the fluid to flow through the

lower stem port and through the lower body port, thereby testing the packoff seal.

18. The method of claim 17, wherein:

15




15 step (a) further conprises providing a running tool with an upper stem
port located in and extending radially through the stem and an upper body
port located in and extending radially through the body; and wherein the
upper body port and the upper stemport are aligned while in the seal test
position. 19. A nethod of setting and testing a casing hanger seal, the

nmet hod conprising: (a) providing a high capacity running tool with an

el ongated stem havi ng an axial passage, upper and | ower stem ports | ocated
in and ext endi rtpr(@duehdryompasesphorvidighia rurningead svithmani upperatineposur f ace and
an shoul der positioned adjacent thereto; a body with upper and |ower body

ports | ocadeard imarinesteduing Ratiialy thadpiatte)stdn &idetnhy pﬁb@bdybb@ 1deamdy in sad r oundi ng
and threaded to the stem such that rotation of the stemcauses it to

transl at eext@ﬁdl@% }ama[@lt@gﬁ ht Bodyhgndody; a piston, substantially
surroundi ng portions of sten1and t he body and downwar dl y noveabl e

relative to th@hafeﬁlr% ’3&51% ﬁﬂa a%ﬁhﬂﬁé%&fé&:ﬁ@?%@d E;Héa\k}'ﬁ iRYseand

adapted to be engage si ng rotat’i ng t stemrelative
to the bo tgg a run- in position, thereby noving the stem downward and

1t1 P
causing t der to contact the engagenent el enent and nove it
radi ally outmard and in engagenent with the casing hanger to rel easably
secure the running tool to the casing hanger;

19. A method of setting and testing a casing hanger seal, the method comprising:

(a) providing a high capacity running tool with an elongated stem having an axial
passage, upper and lower stem ports located in and extending radially therethrough,
threads in its outer surface and an shoulder positioned adjacent thereto; a body with upper
and lower body ports located in and extending radially therethrough, the body
surrounding and threaded to the stem such that rotation of the stem causes it to translate
axially relative to the body; a piston, substantially surrounding portions of the stem and
the body and downwardly moveable relative to the stem; an engagement element carried
by the body and adapted to be engaged with a casing hanger;

(b) rotating the stem relative to the body to a run-in position, thereby moving the
stem downward and causing the shoulder to contact the engagement element and move it
radially outward and in engagement with the casing hanger to releasably secure the
running tool to the casing hanger;

(c) rotating the stem relative to the body in the same direction to a packoff set

position, thereby aligning the upper stem port and the upper body port;
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(c) rotating the stemrelative to the body in the sane direction to a
packoff set position, thereby aligning the upper stem port and the upper
body port; 16 (d) applying fluid pressure to the axial passage, thereby
causing the fluid pressure to flow through the upper stem port and through
t he upper body port, thereby setting the packoff seal; (e) rotating the
stemrelative to the body in the sane direction to a packoff test

position, thereby aligning the | ower stemport and the | ower body port; and
(f) applying fldiagplymgtfhed pressate tp dssaxipe patshge; theyeby ausingghd fiedfprasswtet o f | ow
through the lower stemport and through the | ower body port, thereby
testing t heflpachkohligh theapper stefh. pofidd ibiigiokhe hipsdr bdip plBt, tHetsblyRetwing erpr i si ng
after step (f): rotating the stemrelative to the body in the sane

di recti onph&kolf gt ease position, thereby noving the stem downward and
causing the shoulder to cease contact with the engagenent el enent, thereby

freeing the en9@}9&%@th@Lt%%&%ti&&o@Pé’@od?qq%@shﬁe bR to a pRKEATLNT the

runni ng tool fromthe casing hanger.
position, thereby aligning the lower stem port and the lower body port; and

(f) applying fluid to the axial passage, thereby causing the fluid to flow through

the lower stem port and through the lower body port, thereby testing the packoff seal.

20.  The method of claim 19, further comprising after step (f):

rotating the stem relative to the body in the same direction to a release position,
thereby moving the stem downward and causing the shoulder to cease contact with the
engagement element, thereby freeing the engagement element to move radially inward,

releasing the running tool from the casing hanger.
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