SCALLOPED LANDING RING Field of the Invention [0001] This invention relates in general to oil and
gas production equipment, and particularly to a scalloped landing ring used with a mandrel-type
hanger in surface wells. Background of the Invention [0002] One technique of surface or land wellhead
production includes drilling a well bore on land and installing a string of conduit or casing in the well.
The first string of conduit is typically refesed toreropduUSINEP RABat may be lowered near the
surface into the well hole drilled into the formation. The conductor pipe is then typically cemented in
place with aFigmper pstiapeatienading above the surface. The upper portion of the conductor pipe
extending above the surface may be housed in a cellar constructed around the well bore. The outer
diameter of the conductor pipe may be sealed against a cellar base. The conductor pipe is typically
used to prevEyuot]eTHRE ORI WakIREES fiPryafaian i6. dinas@sisipEMPe Sopipairmbeerlled a
drive pipe that is typically short in length and sometimes driven into the ground. [0003] Once additional
well operatiohgrgealseRUited, Sughope i salkatig ripbaddiipnatiasitparijie thangel, heumaes portion
of the conductor pipe is typically cut at a desired point and leveled off. A support or landing ring is then
typically instalg on top of the conductor pipe. The landing ring can receive a fluted mandrel hanger
that may support casing in the wellhead and allow drilling fluids or cement, during cementing
operations, to return upwards through the hanger's flutes. The landing ring and fluted mandrel hangers

are commonBagRaebiinsloiaee Waklsnifdter cementing, a pack-off bushing may be installed above the
fluted casing hanger to seal off the flutes.

[0002] One technique of surface or land wellhead prodadtcludes drilling a well
bore on land and installing a string of conduitasing in the well. The first string of
conduit is typically referred to as conductor pipat may be lowered near the surface
into the well hole drilled into the formation. Tlenductor pipe is then typically
cemented in place with an upper portion extendingva the surface. The upper
portion of the conductor pipe extending above tim¢ase may be housed in a cellar
constructed around the well bore. The outer diamaft the conductor pipe may be
sealed against a cellar base. The conductor pipgically used to prevent the sides
of the well bore from caving in. The conductoreimay also be called a drive pipe
that is typically short in length and sometimewelni into the ground.

[0003] Once additional well operations are required, saglimstallation of additional
casing within the well, the upper portion of thendactor pipe is typically cut at a
desired point and leveled off. A support or lagdrmg is then typically installed on
top of the conductor pipe. The landing ring cateree a fluted mandrel hanger that
may support casing in the wellhead and allow digllifluids or cement, during
cementing operations, to return upwards throughdreger's flutes. The landing ring
and fluted mandrel hangers are commonly used ifacaiwells. After cementing, a

pack-off bushing may be installed above the fluidasing hanger to seal off the flutes.
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[0004] A diverter adapter may also be connected to the conductor pipe. The adapter typically has slips
at a lower end that can engage the outer diameter of the conductor pipe at a point below the installed

landing ring. [0005] Due to loss of cement circulation during cementing operations, sometimes topping
up cement through the radial space between the landing ring and fluted mandrel hanger is necessary.

In some caspIpdaE Aagivd serPeR Asiurannyhadanskngoine aed fenBEIdEIObipe. e TaWoRdRdPW

cement tubing, commonly know as "wash" piping used in such topping up operations to run through.

Therefore, tappicallymesrBRpS RONIERERRMRES 2aF BHgaganIR HaantaesaoDm I oeuMe) is

abandoned if the cement bonds poorly. Typically, the space between the mandrel hanger and the

landing ring giprsa1et pbaw i@ Hunasinedtharipmalhepil tubing. To try and prevent this and allow
for larger cement tubing, a larger size casing and larger landing ring can be utilized to provide

additional clegnesr®asdia!lRycemeshieppispdipatdnodaride citiantrytalds fosamadtimesgnductor
to do cement topping up. These techniques however, dramatically increase cost. [0006] An improved

technique fotdppipig aP cament witbaghthRaeadifor dpegry CrRtRbdaldirigigretie e ftsamary
[0007] In an embodiment of the invention, a surface wellhead assembly may comprise a landing ring

and mandrehigpricadiaa dangaidbes saeyinstadechatous e pReRpaEion é i eememadriinguirgr pipe or
conduit. The landing ring has a downward facing shoulder that rests on an upward facing rim of the

upper portioargd ¢entstas pipingigl eaeagingohanger ceaydmve Hibgmeisppsedabast ‘avaskterior

surface and is supported by the landing ring. The flutes may be welded onto or threaded to the
piping used in such topping up operations to ruoubh. Therefore, topping up
cement requires more work and takes more time.aslanally, the well is abandoned
if the cement bonds poorly. Typically, the spaeereen the mandrel hanger and the
landing ring does not allow for anything other themall coil tubing. To try and
prevent this and allow for larger cement tubintgrger size casing and larger landing
ring can be utilized to provide additional cleamrand allow cement topping up.
Also, a side entrance may be formed in conductatat@ement topping up. These
techniques however, dramatically increase cost.

[0006] An improved technique for topping up cement withtlwe need for larger

casing is therefore desired.

Summary

[0007] In an embodiment of the invention, a surface weltheassembly may

comprise a landing ring and mandrel type casingyeathat are installed at an upper
portion of a cemented conductor pipe or conduihe Tanding ring has a downward
facing shoulder that rests on an upward facingairthe upper portion of conductor
piping. The casing hanger may have flutes dispededit an exterior surface and is

supported by the landing ring. The flutes maywmdded onto or threaded to the



hanger. In this embodiment, a threaded interior, lower portion of the casing hanger may threadingly
engage an upper portion of a conductor or casing to thereby support the casing, which may be a
tubular conduit or member. The hanger transfers the load of the casing to the conductor pipe via the
landing ring. [0008] In this embodiment, the landing ring may have at least one scallop groove formed

on an interiop g dee. ring tHisedadopién, iatenacrrewiihtar e foanstied Casnaang elasiiet that the

scallop groove advantageously aligns between flutes of the hanger. This alignment occurs for any

orientation ofithg mRRARIIRRBRIYE NG hpRdipertipg. dhiscalisinmeishih e Ierien g Af the

landing ring with the fluted mandrel casing hanger advantageously provides clearance needed to allow

a stabbing ind aduipigoveikly fesc e eniubifstied siliine cememidening OPeErigasanhdebss clean
out down hole. Brief Description of the Drawings [0009] FIG. 1 is a partial sectional view of an

embodimentgpfiaceariigltbangeiorelitrodmpdine iriadladiiyga wellhead housing, in accordance with
the invention. [0010] FIG. 2 is a side sectional view of an embodiment of the mandrel hanger, in
accordance foogheninrenéenbLIMENEIGhes isritag Yiey afdheneandisidaegst sifdg Grdove
formed on an interior of the ring. The landinggrimterfaces with a fluted mandrel
casing hanger such that the scallop groove adveotsty aligns between flutes of
the hanger. This alignment occurs for any orieoadf the mandrel hanger with the
landing ring. This alignment of the scallop gro@fehe landing ring with the fluted
mandrel casing hanger advantageously providesariearneeded to allow a stabbing

in of a tubing string for cement injection duringnaeent topping operations or debris

clean out down hole.

Brief Description of the Drawings

[0009] FIG. 1 is a partial sectional view of an embodimeha mandrel hanger and
landing ring installed in a wellhead housing, ic@clance with the invention.

[0010] FIG. 2 is a side sectional view of an embodimenthef mandrel hanger, in
accordance with the invention.

[0011] FIG. 3 is a top view of the mandrel hanger of F2G.

[0012] FIG. 4 is a side sectional view of an embodimentthaf landing ring, in
accordance with the invention taken along a lirkaf-Fig. 5.

[0013] FIG. 5 is a top view of the landing ring of FIG. 4.

[0014] FIG. 6 is a top view of an embodiment of the mahdamger and landing ring

aligned to allow stabbing of cement tubing strimgaccordance with the invention.



[0012] FIG. 4 is a side sectional view of an embodiment of the landing ring, in accordance with the
invention taken along a line 4-4 of Fig. 5. [0013] FIG. 5 is a top view of the landing ring of FIG. 4.
[0014] FIG. 6 is a top view of an embodiment of the mandrel hanger and landing ring aligned to allow
stabbing of cement tubing string, in accordance with the invention. [0015] FIG 7 is a partial sectional

view of an altgonstivecmbiedimsatiafl 2daneng Nisnpof diyelerfsiameomaier e aaameygctor pipe.
[0016] FIG. 8 is an enlarged partial sectional view of a portion of the assembly shown in Fig. 7.
Detailed Desfiiptian afibrdn¥eRider installed on a condugioe.

[0016] FIG. 8 is an enlarged partial sectional view obaipn of the assembly shown

in Fig. 7.

Detailed Description of the Invention

[0017] Referring to FIG. 1, an illustration of an embodimhef a surface wellhead
assembly 10 is shown. The surface wellhead asgeb@bmay be located within a
cellar 12 constructed around a well hole. Theaaafwellhead assembly 10 in this
embodiment may comprise a landing ring 14 thamssalled on an upper portion of a
conductor pipe or conduit 16 that extends upwaal/ata base of the cellar 12. The
conductor pipe 16 is typically cemented in placéhwhe upper portion extending
above the surface. The upper portion of the colmdyzgpe 16 extending above the
surface may be housed in the cellar 12. An outeneter of the conductor pipe 16
may be sealed against the base of the cellar b2dtor pipe 16 is typically used to
prevent the sides of the well hole from caving irhe conductor pipe 16 may also be
called a drive pipe that is typically short in I&m@nd is sometimes driven into the
ground.

[0018] The landing ring 14 in this embodiment has a downdwacing shoulder 18
that rests on an upward facing rim 20 of upperiporbf conductor pipe 16. The
landing ring 14 will be discussed further belowheTsurface wellhead assembly 10
may further comprise a mandrel type casing hanQdra¥ing protrusions or flutes 32
disposed about an exterior surface 34. In thiscetimbent, at least a portion of a
lower end of the flutes 32 on the casing hangec@tiact an upward facing internal

shoulder 35 formed on the landing ring 14 to thgrebpport the casing hanger 30.



[0017] Referring to FIG. 1, an illustration of an embodiment of a surface wellhead assembly 10 is
shown. The surface wellhead assembly 10 may be located within a cellar 12 constructed around a well
hole. The surface wellhead assembly 10 in this embodiment may comprise a landing ring 14 that is
installed on an upper portion of a conductor pipe or conduit 16 that extends upward above a base of

the cellar 12afkhekgneiriernies 35 isrdypiraliv et s ho i@ @ith)thadhensr reevtpngsiending
above the surface. The upper portion of the conductor pipe 16 extending above the surface may be

housed in thgxelay ke Arputed dianieter aiife RanGeICEU. PipRkETPRY, Beeseatptyapainsstiyp base of

the cellar 12. Conductor pipe 16 is typically used to prevent the sides of the well hole from caving in.

The conductRapigariedday aserks calad a [biver PpaitiAEEdYREYLIMOOHIBIE Y thahirgpmetimes
driven into the ground. [0018] The landing ring 14 in this embodiment has a downward facing shoulder

18 that restsreihger GovREL, fRIRY dirarge od wepelinadien whagpnaustatiomnedLef treHangugzong 14 will
be discussed further below. The surface wellhead assembly 10 may further comprise a mandrel type
casing hangghgOthrsdaedritesimnmay filiesdigisrosgdgrbant apsrieriossarfeasidg- 40 this
embodiment, at least a portion of a lower end of the flutes 32 on the casing hanger 30 contact an
upward facingéné@insliphoridee 3a4p15180. omtibehlanghn B oifagsith o daerebyhsugssirighm aasing hanger
30. Although eight flutes 32 are shown in this embodiment (FIG. 3), more or fewer flutes 32 may be
disposed ondbadiasmgiieangenat.the thisdingrinte 1the wasmgiwngae Ioaspa thopcgi@dintryior 36 at
a lower portion 38. The lower portion 38 of the casing hanger 30 may have a larger outer diameter
than an uppeapeigdrasgerf30atangeitddicltevinieadegdsteribrignaydgadingly engage an upper
portion of a casing 40 to thereby support the casing 40. The hanger 30 transfers the load of the casing
40 to the conoo®pREfeErfgvia thESgndirghtrg, th ¥hisodinstaltedf therienalortian 38dbtdpe casing
hanger 30 may protrude downward past the landing ring 14. [0019] Referring to FIGS. 2 and 3, an
embodimentvidw sifleheeotiandfeliassing togngen3d thisonanidrdticasitly arisgak 38 ehsivawvim, FIG. 1,
with axis Ax are shown, respectively. In this embodiment, the plurality of flutes 32 may be part of an
annular membspextinalgt ringt4is kavibagliameinn eh diplueibyflode siR2vs anidgrartashber dodialaver
hanger 30. The annular member 49 may be secured to hanger 30 via an internal thread on annular
member thatmeaybengage ecaoingsporitininthewachoeradianieaoiibovesiansultace Shbétite fianger.
Alternatively, the plurality of flutes 32 may be integral with hanger 30 or welded onto hanger. A gap 42
(FIG. 3) is thoseddfarage b the Rpaangudbtadintes 32. May thetesk 8@rivatinje reBibvidi me migmahpered,
with an outer portion 43 that is wider than an interior portion 44. The flutes 32 in this embodiment have
a height 45 ({Riéa@)amdmmuiaclimetibarctiatrtacy 4mh ¢age. a)cdhespptheshsudace gortimirgs relative
to the axis Ax. The inclined surface 46 meets a downward facing shoulder 48 at lower end of the flute
32. At least axterimmfirtheed 84mvatitefdzng eshliliden i3/ ebye ¢ urationteicfluids tB2 upvegrdéacing
internal shoulder 35 of the landing ring 14 (FIGS. 1 and 3). Alternatively, the flutes 32 could have flat
upper and lowtgealdsitn hiaisgemn Bodmestddte dhitie $ 32gmre aixigRy(Fata) st thiosudefieedidbength of
the hanger 30 as shown in FIG. 2. [0020] Referring to FIGS. 4 and 5, of a side sectional view and top
view of the |amelisgaanggldfatessthaes, 32spEhbviited 82| andbmgbaainidnh 2s atempdaseBx &l aray have
set screw passages 50 to allow set screws (not shown) to be installed to secure the landing ring 14 to
the conductaybgredBt(@hG43)that iscreqratsagemnShieribistipanbbtim&hectoteruBzate thesinner
diameter with the outer surface of the landing ring 14. Further, holes 51 at top of landing ring 14 allow
hooks to be sethwdihfentbastang ArtyhtAblifiGAR paen ausindigean sdr fieeuptvirifa2)nglsteoulder 35
supports the mandrel casing hanger 13 via contact with the downward facing surface 46 formed on the
lower end ofificiee 3B (FHES . 46and| Ble $rr éhidi eentuo thm endst A henidiclon e d os L dees 4itresaeisesses or
scallops 52 (FIG. 5) formed on an interior surface 54 of the landing ring 14. Alternatively, more or
fewer scallope®Pweay haciogrsolt eredidtatimveerfand 54 bitdi@2andintpasya pothenschtlops 52 are
circumferentially spaced equidistant from each other in this embodiment and have a radial outward
depth 56 (FIGouwhwardnfadonmoswifackded diBeacmeisthe suatices Sdtls gemnadllyfacingine@mnalwidth 60
of each of the scallops 52 is about equal to the gap 42 between the flutes 32 of the mandrel casing
hanger 30 (HiBw)eE 3ehaddhkolandirytendsLf ¢ @t Upped &l widtvelindg hiaduiésatheddtom end
of landing ring 14. Each scallop 52 extends through shoulder 35, removing part of shoulder 35.

have flat upper and lower ends. In this embodimtet flutes 32 are axially located

at about the mid-length of the hanger 30 as shoviiG. 2.



[0021] Referring to FIG. 6, a top view of the mandrel hanger 30 landed on the landing ring 14 below is
illustrated.As previously described, scallops 52 are circumferentially spaced equidistant from each
other on the interior surface 54 of the landing ring 14. This arrangement of the scallops 52 on the
landing ring 14 allows at least one of the gaps 42 between the flutes 32 to align at least one of the
scallops 52 poothsy RefbRgniiNE 1A Iegardiesrihowdhe aarded easizgbRNBElopO Jiedrietage Alignment
of the scallop 52 with the gap 42 between the flutes 32 of the hanger 30 provides sufficient clearance
for a cementdtidifctuipe) 4% alsodkiaw) asspertraly. PiPRe tRifgintphaeaskinioniaisprae ahalye scallop
32. The cement fill-up tube 70 may be run from the upper portion of the conductor pipe 16 down

through the laagingeting revapassiritcdgadiaib euisite weihs pvufiac eocasingstiniag 49 $Etarel). When

the cement tubing string 70 is stabbed into place, cement can be injected into the annulus below the

landing ring fHeddridthgaignt 40eping epatAlnoe pissther (the whing@uindhZ9sagydsafethier debris
clean out down hole. Depending on cement losses in initial cementing operation, the cement tubing

string 70 cowehbedinetpvonhomilgmiiaed abeuhABrnriene @ motedigiovsthtasariGCen Rigginty reach

the previous cement top. Depending on the size of annulus, a cement tube string 70 may have an

inner diametgngize of Eprtee?, inches. Slthaugptbis|entoginanasbavwsalcorbiimiearedmes scallops

52 with eight gaps 42, several other combinations can also provide the required clearance for cement

fill-up tubinghisilig e@dbir@iitng! seallqrevodgppsxisdiesfaipligrnentiof asteasteneascallop
with a gap may vary with several factors, including the size of cement fill-up tubing, size of the mandrel

hanger, sizegpfgpertarntingnangirencssize) dfdhgeronsludtoc pipgh @R2abimavnthescnyeditaest, shown
in FIGS. 7 and 8, a surface well assembly 80 is shown installed within a cellar 82. The surface well

assembly 804im fbisneahzndimenbinetugies afldnzg3Mgrad Ssthdipd ahahispeebexiensingteed of a
conductor pipe 86. A diverter adapter 88 is installed over the upper extending end of the conductor
pipe 86 suchahdirg)ipsiAg indanhastarnekbprotits st therdiveiliopécaRicl)SHheangdgeroaieristefiace of the
conductor pipe 86. In this embodiment, the diverter adapter 88 encloses the entire landing ring 84. The

diverter adapi@f&con be thecthitnlippvidg d Lontketitativaigroendinfepantsicul i plsveaamnéyobehown),
which can be utilized to control well pressure. For clarity, a hanger is not shown in FIG. 7 but could be

landed on lafutingdingn8has idesiivibetiifaeepreyi@istbectamdibhgyding rinthdé4 swasispsllsgs dnet shown)
the same as scallops 52 in Fig. 5. Flutes (not shown) are formed on the inner diameter of diverting
adapter 88. Eifsumhferentdafigdpacial seclidistdvicvoof egubriathahitheasseinhinslamarniaveia 7 and
includes a mandrel casing hanger 90 with flutes 92, similar to hanger 30 in FIGS. 1-3.

radial outward depth 56 (FIG. 4). An interior sué 58 of each of the scallops 52 is

generally curvilinear. A width 60 of each of thmalops 52 is about equal to the gap

42 between the flutes 32 of the mandrel casing éraB@ (FIG. 6). Each scallop 52

extends from the upper end of landing ring 14 ® lbttom end of landing ring 14.

Each scallop 52 extends through shoulder 35, remggvart of shoulder 35.

[0021] Referring to FIG. 6, a top view of the mandrel han80 landed on the landing

ring 14 below is illustrated. As previously debed, scallops 52 are

circumferentially spaced equidistant from each othethe interior surface 54 of the

landing ring 14. This arrangement of the scallopon the landing ring 14 allows at

least one of the gaps 42 between the flutes 3%do at least one of the scallops 52

on the landing ring 14 regardless how the mandasing hanger 30 is oriented.

Alignment of the scallop 52 with the gap 42 betwé®sn flutes 32 of the hanger 30



[0023] Referring to FIG. 1 again, during installation the conductor pipe 16 is typically cut to a desired
height and leveled off. The landing ring 14 is then installed such that the downward facing shoulder
rests on the rim of the upper portion of the conductor pipe. Set screws may be installed into place
through the screw passages 50 in the landing ring wall and into contact with inner diameter of

conductor pigro¥RIEs eIt drRRANITENDLA e cONILagie PPeaitBekhionrd mandrelfanger 30

and connected casing 40 may then landed on landing ring 14 such that the downward facing lower

surface 46 opihe, flyteS2tasie @mioethe wpEdEsie énterml st derofilbedansng aingald. Casing

weight is thus transferred to conductor pipe 16 via hanger 30. Cement may be pumped down through

casing and usethiaugbnaiinelugpalpuifiscemert tofeuctdn pEsbbwriltiesudh ehéhrhaingenig. If

cementing requires topping off, the scallops 52 (FIG. 5) formed on interior of landing ring 14 are

aligned with 24 lgagt ipReadan kedietigoliaidZosunb batseelegesiaissubicem sppcaNiasweans flutes to

allow the cement fill-up tube 70 (FIG. 6) to then be stabbed into clearance formed by the scallop on the

landing ring ashdntaabfenatiti¢an tikestdisbednitedhiaiset e amubes ivie dheldarehielinan(fug0024]
While the invention has been shown in only one of its forms, it should be apparent to those skilled in

the art it is npeRrmlinhitetbpding susgeptibir imyacome changsin yitaiisleraiting framethesagpe of the
invention. Claims 1.A surface wellhead assembly for cementing casing, comprising: a landing ring

adapted to bstirhegrednigyanepssd esrciebaisveliore casige theldedioth g avinghaldeveyniard

facing shoulder on an outer surface for landing on a rim of the casing, the landing ring having an

internal upwanitdacinashgndoeperation, the cement tubingnst70 could be run down to depth of
about 20 meters or more below the surface in adaeeach the previous cement top.
Depending on the size of annulus, a cement tubeystd may have an inner diameter
size of up to 2 inches. Although this embodimdmbves a combination of three
scallops 52 with eight gaps 42, several other coatlmns can also provide the
required clearance for cement fill-up tubing 7theTcombination of scallops and gaps
to allow for alignment of at least one scallop watigap may vary with several factors,
including the size of cement fill-up tubing, sizétbe mandrel hanger, size of the
landing ring, and size of the conductor pipe.
[0022] In another embodiment, shown in FIGS. 7 and 8rtase well assembly 80 is
shown installed within a cellar 82. The surfacél wssembly 80 in this embodiment
includes a landing ring 84 installed at an uppéerding end of a conductor pipe 86.
A diverter adapter 88 is installed over the uppeerding end of the conductor pipe
86 such that slips 90 in an internal profile of theerter adapter 88 engage outer
surface of the conductor pipe 86. In this embodinibe diverter adapter 88 encloses
the entire landing ring 84. The diverter adapt8r ¢can be used to provide a
connection or mounting point for a diverter (nobwin), which can be utilized to

control well pressure. For clarity, a hanger isstwown in FIG. 7 but could be landed



a casing hanger adapted for supporting casing and having an axis; a plurality of flutes disposed
equidistant from each other on an exterior surface of the casing hanger; a plurality of gaps defined
by space between each of the flutes on the casing hanger; and at least one axially extending
groove formed on an interior surface of the landing ring that aligns with at least one of the gaps

between thediiga@Rdheneasincbanasiritsenr ayideretaineddeepRIgIm®aa Hhgpseanyy tube to
stab into the space of the groove. 2.The wellhead assembly of claim 1, wherein at least one groove

extends throggh diupyaid starnaskealissrpina lkigdipgEngos shoevweiheadrarsedbihef claim

1, wherein the flutes are portions of an annular member welded to the exterior surface of the casing

hanger. inner diameter of diverting adapter 88. FIG. &marged partial sectional view of a
portion of the assembly shown in Fig. 7 and inctudenandrel casing hanger 90 with
flutes 92, similar to hanger 30 in FIGS. 1-3.
[0023] Referring to FIG. 1 again, during installation g@ductor pipe 16 is typically
cut to a desired height and leveled off. The lagding 14 is then installed such that
the downward facing shoulder rests on the rim efupper portion of the conductor
pipe. Set screws may be installed into place tjnoilne screw passages 50 in the
landing ring wall and into contact with inner diaereof conductor pipe 16 to secure
the landing ring 14 to the conductor pipe. Theeftu mandrel hanger 30 and
connected casing 40 may then landed on landing Y¥hguch that the downward
facing lower surface 46 of the flute 32 rests amupward facing internal shoulder 35
of the landing ring 14. Casing weight is thus $farred to conductor pipe 16 via
hanger 30. Cement may be pumped down throughgasid up through annulus,
allowing cement to flow up past the flutes 32 of tltanger 30. If cementing requires
topping off, the scallops 52 (FIG. 5) formed oremdtr of landing ring 14 are aligned
with at least one gap between flute 32 such thexetlexists sufficient space between
flutes to allow the cement fill-up tube 70 (FIG. t8) then be stabbed into clearance
formed by the scallop on the landing ring and 8uteCement can then be pumped
into the annulus via the cement line 70.
[0024] While the invention has been shown in only onetsfforms, it should be
apparent to those skilled in the art it is not isaiteéd but is susceptible to various

changes without departing from the scope of thention.



4. The wellhead assembly of claim 1, wherein the flutes are joined to an inner annular member that is
secured to the exterior surface of the casing hanger. 5.The wellhead assembly of claim 1, wherein the
flutes have an outer surface that is wider circumferentially than a circumference width of an inner
surface of the flute. 6. The wellhead assembly of claim 1, wherein the at least one groove formed on
the interior sgrtage; of the first wellhead member has a circumferential width about equal to a
circumferential width of the gap between the flutes on the casing hanger. 7.The wellhead assembly of

claim 1, whereidhabdascnsag easembigoecbmenhangwesritii@ssingr [anding on the internal
upward facing shoulder of the first wellhead member for transferring casing load to the conduit. 8.The

wellhead assembly HfaHaifyLiNggseipte@mepe tybeupesI8ahi sgasbptetie INFordsasRig ShEo an
annulus between the casing hanger and the wellbore casing.

landing ring having a downward facing shoulder oroater surface for landing on a

rim of the casing, the landing ring having an insmupward facing shoulder;

a casing hanger adapted for supporting casindiavithg an axis;

a plurality of flutes disposed equidistant froatle other on an exterior surface
of the casing hanger;

a plurality of gaps defined by space between eéthe flutes on the casing
hanger; and

at least one axially extending groove formed oingerior surface of the landing
ring that aligns with at least one of the gaps leetwthe flutes on the casing hanger to
provide a cement tube passage for a fill up cerndog to stab into the space of the

groove.

2.The wellhead assembly of claim 1, wherein at leastgroove extends through the

upward — facing shoulder on the landing ring.

3.The wellhead assembly of claim 1, wherein the fitee portions of an annular

member welded to the exterior surface of the casamger.

4.The wellhead assembly of claim 1, wherein the figee joined to an inner annular

member that is secured to the exterior surfachetasing hanger.



9.The wellhead assembly of claim 1, wherein a diverter adapter is adapted to be landed on the
downward facing shoulder of the landing ring. 10. The wellhead assembly of claim 1, wherein the gaps
and the scallops are about 1 1/2 times the diameter of the fill up cement tube. 11. An apparatus for
cementing casing at a surface well, comprising: a landing ring adapted to be secured to an upper

end of a congugienpilechie 4a8dnajng BRIAA adeyBiMarkiagigeshnddesrasuFacutaasiyface for
landing on a rim of the upper end of the conductor pipe, the landing ring having an internal

upward-facing shrideercummraandiglthanaetircapieddid vadian airbreurt otivr fiengaging
an upper end of a casing to thereby support casing, the hanger having an axis; a plurality of flutes

disposed equidistant from each other on an exterior surface of the mandrel hanger and extending
radially outward from the hanger, the flutes having lower ends that land on the upward facing shoulder

of the landing. g eliteadaidsansitey of algasingverddiionn s nerdiebbaadertetherlanging ring and
to the conductor pipe;
interior surface of the first wellhead member hageumferential width about

equal to a circumferential width of the gap betw#enflutes on the casing hanger.

7.The wellhead assembly of claim 1, wherein the fide the casing hanger have a
lower surface for landing on the internal upwarcirig shoulder of the first

wellhead member for transferring casing load todbreduit.

8.The wellhead assembly of claim 1, wherein cemdnd passage is adapted to provide

access to an annulus between the casing hangénemgtllbore casing.

9.The wellhead assembly of claim 1, wherein a diveatiapter is adapted to be landed

on the downward facing shoulder of the landing.ring

10.The wellhead assembly of claim 1, wherein the gaqusthe scallops are about 1 %2

times the diameter of the fill up cement tube.

11.An apparatus for cementing casing at a surface w@thprising:

a landing ring adapted to be secured to an uppetof a conductor pipe, the
landing ring having a downward facing shoulder oroater surface for landing on a
rim of the upper end of the conductor pipe, thellag ring having an internal upward-

facing shoulder;
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a plurality of gaps defined by spaces between adjacent ones of the flutes on the mandrel hanger; and
at least one axially extending groove formed on an interior surface of the landing ring that aligns with
one of the gaps between the flutes on the mandrel hanger to provide a cement tube passage for a
cement tube to stab through the cement tube passage, the groove extending from an upper end to a

lower end of the langipgrin@l hangbetriaghaiaidery anevespaviefeifins fon shgagiedoasuppes of the
landing ring has a circumferentially extending width about equal to a circumferentially extending width

of the gap beeendhedivig soomrespanpisdhaagaig Lthethanapipry alsuakelaim 11, wherein said at
least one groove comprises a plurality of grooves and a there are more of the flutes than the grooves.

13. The apparatus gf siiaignit)loMigssidiapRast eqaigisave fatRmostHyooa Ahexie ddidatig
shoulder on the landing ring. 14. The apparatus of claim 11, wherein the at least one groove formed on

the interior sprigeervhtipdinnbngdinand Bxeaternd asdatiyaimiementinbwisiyebadeanies thaving
circumferential width of the gap between the flutes on the mandrel hanger.
lower ends that land on the upward facing shouddi¢ne landing ring to allow for
transfer of a casing load from the mandrel hangdhné landing ring and to the
conductor pipe;
a plurality of gaps defined by spaces betweeacadjt ones of the flutes on the
mandrel hanger; and
at least one axially extending groove formed oingerior surface of the landing
ring that aligns with one of the gaps betweerflites on the mandrel hanger to
provide a cement tube passage for a cement tustaliddhrough the cement tube
passage, the groove extending from an upper eadower end of the landing ring;
wherein the at least one groove formed on theximt surface of the landing ring

has a circumferentially extending width about eqoa circumferentially extending

width of the gap between the flutes on the manumeger.

12.The apparatus of claim 11, wherein said at leastgraove comprises a plurality of

grooves and a there are more of the flutes thagriheves.

13.The apparatus of claim 11, wherein at least onevgr@xtends through the upward—

facing shoulder on the landing ring.
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15. The wellhead assembly of claim 11, wherein the gaps and the scallops are about 1 1/2 times the
diameter of the cement tube. 16. The wellhead assembly of claim 11, wherein cement tube passage is
adapted to provide access to an annulus between the casing hanger and the wellbore casing.. 17. A
method of cementing a casing, comprising: providing a landing ring adapted to be secured to an

upper end ofia wekbgpp grang otgdmrdingviingr&inving atdexuiaes érinashonldes ana@ieuter
surface for landing on a rim of the casing, the landing ring having an internal upward facing shoulder, a

casing hanger aslapieed tirtREARSTtinglInasidgrRfdbRANAY artRytnitaRlWaldth ebibuiesdliapasead
equidistant from each other on an exterior surface of the casing hanger, a plurality of gaps defined by

space between gigglindleieafidteofnn tiaagag bengssnand atdeasicomeaaiallnaérnding groove
formed on an interior surface of the landing ring that aligns with at least one of the gaps between the

flutes on the casing hanger to provide a cement tube passage for a fill up cement tube to stab into the
space of the groove. landing the casing hanger on the internal upward facing shoulder of the

landing ring apdrakgnistheadossseiibipetandinolringvse ibiat the gapstenedingiyees suouralitg of
flutes on the casing hanger aligns with the at least one groove on the landing ring; and stabbing

the cement tubaijpass the Hafieg:riog thsaighensndase defined by the at least one groove on the
landing ring and the gap between the flutes.
16.The wellhead assembly of claim 11, wherein cemdne passage is adapted to

provide access to an annulus between the casirgghand the wellbore casing..

17.A method of cementing a casing, comprising:

providing a landing ring adapted to be secureshtapper end of a wellbore
casing, the landing ring having a downward facinguder on an outer surface for
landing on a rim of the casing, the landing ringihg an internal upward facing
shoulder, a casing hanger adapted for supportisigg@and having an axis, a plurality
of flutes disposed equidistant from each otherroexderior surface of the casing
hanger, a plurality of gaps defined by space beatveaeh of the flutes on the casing
hanger; and at least one axially extending grooveaéd on an interior surface of the
landing ring that aligns with at least one of tlapg between the flutes on the casing
hanger to provide a cement tube passage for@filement tube to stab into the space
of the groove.

landing the casing hanger on the internal upvieeohg shoulder of the landing
ring and aligning hanger with the landing ring battthe gap formed between a
plurality of flutes on the casing hanger alignshvilie at least one groove on the landing

ring; and
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18. The method of claim 17, further comprising: pumping cement during a primary pumping
operation down a casing supported by the casing hanger and up an annular space outside of the
casing; and pumping cement during a topping off operation down the cement tube to a point below

the landing ring and in the annular space outside the casing to top off cement.
stabbing the cement tube past the landing rirmutih a space defined by the at

least one groove on the landing ring and the gapden the flutes.

18.The method of claim 17, further comprising:

pumping cement during a primary pumping operatiown a casing supported
by the casing hanger and up an annular space eukitie casing; and

pumping cement during a topping off operation ddle cement tube to a point

below the landing ring and in the annular spacsidatthe casing to top off cement.
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