WO 2013/ 003939PCT/ CA2012/ 000472 CEMENT HEAD W TH HAMVER UNI ON TECHNI CAL

FI ELD [ 0001] This invention relates to a cenent head device for conpleting
downhol e wel2bizmnsesy BACKGROUND OF THE | NVENTI ON [ 0002] PoT@A20e0doqgas wel | s
drilled throughout the world, a well bore liner, or casing is placed inside
the open wellbore to maintain wellbore stability and to control formation
pressures. In many of these wells, an internediate casing is installed and

cemented into pl agemefTriHaDiWAH ngﬁdjN@@ﬁ casing is installed, drilling
can be continued through this casing to a deeper depth. Formations outside

the i %I |ng are thus isolated, which helps to elimnate well
bore &ﬁé&% Aghglf%g‘ contain formation pressures and fluids. The cenmenting
of the internediate casing to the formation is critical to obtain these

goal s.[olofoathe Teamenthvieend drs riRQCite sf AOTRL iceihelite SBHE A SIfPrat e t hrough
t he |nadequate cenent to the surface, resulting in an uncontrollable well

bore. [0003] TeMPeEANS%t K?@‘@é%?il@g“ieﬂ{@%ﬁsl | ed well bore, a pre-cal cul at ed
vol une of cenent is punped down the inside of the casing and up the outside

of the a&gﬂ&gmﬂ %FS"FHfE.a‘il‘i‘WEQ&% N he cenent is punped inside the casing, a

drillabl e rubber w per ug or wper plug, is installed inside the casing
on top of the cenent slurry. Water is then punped inside the casing to push
t he wi[e023] ugndeavirwands garsd welldrse vy idilsyel dde dugdicodnerite starldy, far om

well bore liner, or casing is placed inside the open
wellbore to maintain wellbore stability and to control
formation pressures. In many of these wells, an
intermediate casing is installed and cemented into
place. After the intermediate casing is installed,
drilling can be continued through this casing to a
deeper depth. Formations outside the intermediate
casing are thus isolated, which helps to eliminate well
bore cave in and to contain formation pressures and
fluids. The cementing of the intermediate casing to the
formation is critical to obtain these goals. If the
cement bond is poor, formation pressures can migrate
through the inadequate cement to the surface, resulting

in an uncontrollable well bore.

[0003] To cement the casing into drilled well bore, a pre-
calculated volume of cement is pumped down the inside of
the casing and up the outside of the casing, to surface.
Once the cement is pumped inside the casing, a drillable
rubber wiper plug or wiper plug, is installed inside the
casing on top of the cement slurry. Water is then
pumped inside the casing to push the wiper plug

downwards and thereby displace the cement slurry from

I®m1222019 narv.al- 1 o



/-a -2 annov .- 1- WO 2013/ 003939PCT/ CA2012/ 000472 the inside of the
casing to the outside of the casing. Once the casing volune is filled with
wat er andwohe1ddopsp pl ug has reached the bottom of the easiaagpizooeets7eemnment
fills the cavity between the casing and the drilled well bore and reaches
the surface. Punping pressures will increase when the plug reaches the
bottom of the casing, inform ng personnel that the cenent is in place and
t he plug has reached the bottom of the casing. Once adequate time has

expi red for céfentinddden®t tthe Masg dart behd iquted utefaddedgasing to
deeper dept hs (. \ffvn@ﬂa]t 148 1 d Q04nd 1 Lrdan P JiQAtE ddie LR or change
|

casi ng el evations e cenenting, a cenenting attachnent, called a cenent
head is pl acedvigtert pd uohasf rereeasitig bbbt onenehtt Heeadh sciarg aitise hoses and
piping to transfer the cenent and water from punps to the inside of the

casing. It al SEMEBH dits S e £ Tadtidhagie W& Hind it hsi de t he
casing and begriing R SR R -d Ard Ul dd@ PRI Y L tﬂ%ﬁfgﬂgg and

piping in order to rotate the casing. [0005] Most cement hea

cunber sone angremspursene idflf emarstaata oren mheepaEnty afeadie adiendpotttidne nost
will allow only vertical novenment, .but never baqth . reciprocation and
fotation. VhiI% CAifeREGAndS HIGRDIRESSHEEL it Heorraatons o
cement heads mAMAH iRt @ HORIAME S hR LRI HRR JRIY s Red pongyily
stopped to tighten fittings. Hoses and piping must be reasonably |engthy in
order to proviQiess @dcigtiagiet talneow@sc @xfroirechd coasiempntWouring, the

2013/ 003939PCT/,CA2012/ 000472 .t.0 be reci at.ed up .and, down wthin the rig
derri ck, causipnlé‘lgnaczaélr $ St ll%eeér)ioéltf ﬁ{ﬁ %Crllellmf to deeper Vgeph:hs

can continue.

[0004] In order to rotate the casing or change casing
elevations while cementing, a cementing attachment,
called a cement head is placed at the top of the casing.
The cement head contains hoses and piping to transfer
the cement and water from pumps to the inside of the
casing. It also contains valves to launch the wiper
plug down inside the casing and bearing assemblies to
isolate the movement of the hoses and piping in order to

rotate the casing.

[0005] Most cement heads are cumbersome and only some offer
rotational movement of the casing while most will allow
only vertical movement, but never both reciprocation and
rotation. While cementing under high pressures, piping
connections on cement heads may vibrate loose and the
cementing job must be temporarily stopped to tighten
fittings. Hoses and piping must be reasonably lengthy

in order to provide sufficient allowance for the casing



[ 0006] The typical cenment head has two val ves | ocated above and bel ow t he
w per plug, each connected to a manifold and then to one common punpi ng

| i ne. Thewoensmn3dsvne and cenent val ve are | ocated bel oRCrhe20d2p0047pl ug,
while the water line and water valve are | ocated above the w per plug.

Whi | e punping the cenent slurry, the cement valve is open and the water
valve is closed so that cenent bypasses the plug to place cenent inside the
casing. Once the proper volune of cenent is punped, the cenent valve is

then cl osed arfP thfe WRAIRTeLA LRI iUP FEhePWITHE Pripddhwvated doveck he pl ug,
| aunches t he ; | hues t .S, e volunme of cenent. [0007]
Wil e nost ri QFJHS av t}gagggd“lr%e%} tﬁ})étja]fl%ra]iclg?é%]he casi ng can be achi eved by
connecting the drive to the top of the cenment head. Those rigs that rotate
usi ng Eadotlar yTHeallygiarasl ursaidre: treeadtlate tand wEelorgy doadet ddenloase ngndat t he
sanme time, unlike thek}ﬁt_o ,drive rig. Since nost cenent heads_have |ines

i

attached to tt%erﬂo"?.c}'t s R Stle SRHGHST e B EBi R 13 to
keep the Iinesstiatd SNy - Mirdh TG4 inﬁ&.esen@aéénw?% Toiétdpq of the
casing is not achievable with the top drive, but only wth the rotary

tabl e. When t heemattarvaleblare sldusitaed Jdselhw ride prigoet eolofg t héhiChsitdge i s
not possi bl e.d\[ 008], .On_so vetrti cal I\y drilled wells and on nost
horizontal Iy dfd%Fed W 189 (Y- Tas Tty UGS MStcE e IRNtRridl WiBFH t he
drilled well Borey whivhe: 1 3Gin CEMEHE Sdiiidd esu:@y horig antaln peld sye t he
casi ng does 3%%013/ 003933%(#%0%2?012/ 000472 notu%%lg pendul unr11to thee wel |
bore like a verdiQrén vidld thehdvateabivalze iioh ofased camnidiatniedsgnand t he
wei ght of the S| rgm cont acting the horizontal. well bore..ln these
situations, the caegrr%n t%ﬁ Ipolc ﬁtnoel ahcreoucgﬁ'rnnetrﬁte I RIS B ween the

casi ng and weldndmrehe Pasidl LB oM MShtSE Rngasd Oftidha-ampdddore
cavity. In many cases, |ack of novenent of the casing causes the casing to

stick to the Waliorks dians ddsad ad dire mptdie weientisheraeat | orhe

Al'l owi ng t he GAR t r e reci ragahe th ime wll
al I ow maxi num-cerent “é’aoé\jegl? aagge&taer %u%%%‘ggc’cglsa} ng haegsdaévﬁ Ipela%%%hannel i ng.

[ 0009] Furt heraateinuders idi splneed iy wwiloemerdf heatkiitool that is sinple
and quick to load or pre-load and assenble. Inportantly, there is a need to
to pre and pre-assenble a cenent head to provide a quick

b bl - | cad
treaﬁsi fqooonﬂi n f}fgla% S 0 T MaHS AR FEraES on O ISR Y Tort hanaasri i
[0010] A top driyesdumalle£eEntohrad iy Rnayigded, d of, caenting,a casing

into a well bore. The cenent head conprises a top sub portion wth a holl ow
mandrel , a tophdr icemeagundectd .on Womweatiad eled adteranisies aftottaaryr ecei ve

cement and inpart, transl atianal_and raotati oc_pal forces to the casing
sinultaneousm%%ﬁﬁ%rﬁf%: fhdxngotate and reciprocate the casing at

the same time, unlike the top drive rig. Since most
cement heads have lines attached to them, rotation is
impossible without the use of bearings to keep the lines
stationary. With the use of these bearings, rotation of
the casing is not achievable with the top drive, but
only with the rotary table. When the rotary table is

being used, reciprocate of the casing is not possible.

[0008] On some vertically drilled wells and on most
horizontally drilled wells, the casing does not stay
centered within the drilled well bore while placing

cement slurries. On horizontal wells, the casing does



qui ck attach union and a ball |aunching assenbly threaded into the nmandrel
for housing and | aunching one or nore | aunching balls. A bottom sub portion
conpri seswoM320385003939PCT/ CA2012/ 000472 a casi ng sl eece/daaniznowseng a
one or nore hollow w per plugs, a quick connect union and a plug |ocation
nonitor threaded into the casing sleeve having a tattle tale wire and a
seal packing assenbly. Finally, a hamrer union conprises upper fenmale union
havi ng one or nor torg&gﬁﬁiocking means and connecting nmeans, and a | ower

mal e uni on hai%y B T ddporitihly ROruet Bt GE KT Sk Hedh svehb
correspondi ng LGENNAC NG JBANS, JfteePaldndAUneii o 855 A Yyd S51PF €54 0adabl e

with the |aunching balls, the bottomsub is pre-loadable with a one or nore
hol | ow wi per pthgyscagicdha frzon |eontHet Mg etlandohiezompa s ule Bhdodthe. bofrh om

sub are connect,abl e vi.a the hamer union for..storage rior tq cementing
operations. [0011]° flrFelfahtojaor?ss’mérEréeo cp?%?ﬁtdevﬂlf]ordé%é%%gl?}%o‘ég%e %t head
for conpl eti ngarfasidig ity oawiddivrene Thes 1R} hath GRIPT 11588 Prisrdeadh ng a

bal | launcher assenbly, threaded on a top sub portion of the cement head,
Wi th one or noTRNSHuNChi YL haFIRe @kaHmfeciingiahidoenp cabiportibn to an

upper fenale | h r’g@g ion, , ottomsub portion of the
qmprgg-(f%sa%e’dalw dff arflerlt %%Itlthe W per? p(f)%l@ssesan?%onnect ed

cenent head is one or nore ow W 'per

to a lover maleginiprofstadianmertheierl 1joral a1 d hee tpperod et engini on is
connected to the | ower nake union and the hanmer union is hand rotated to
tighten. WO 203/ IRISIEIRST/WSIR/ P04l lowing the casing to be

rotated and reciprocated at the same time will allow
maximum cement coverage around the casing and will avoid

channeling.

[0009] Furthermore, there is a need for a cement head tool that
is simple and quick to load or pre-load and assemble.
Importantly, there is a need to be able to pre-load and
pre-assemble a cement head to provide a quick transition

in the field to cementing operations.

SUMMARY OF INVENTION

(0010] A top drive-pumpable cement head is provided for
cementing a casing into a wellbore. The cement head
comprises a top sub portion with a hollow mandrel, a top
drive connection connectable to a top drive shaft to
receive cement and impart translational and rotational
forces to the casing simultaneously during cementing, a
quick attach union and a ball launching assembly
threaded into the mandrel for housing and launching one

or more launching balls. A bottom sub portion comprises



BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] The present invention will now be
described in greater detail, with reference to the follow ng drawi ngs, in
which: [OW03pBEmse3e 1 is an el evati on view of one enbodiPoemta2oef2/og2t op sub
portion of the present cenenthead; [0014] Figure 2 is an el evation view of
one enbodi nent of the bottom sub portion of the present cenent head; [0015]
Figure 3 is an elevation view of one enbodi nent of present assenbl ed cenent
head; and [0016] Figure_4 is a schematic diagramillustrating one

embodi nent of 2t KESABEhEd SV St ROTPHOSEATTi AvOREI 6F. "OEPARCER OMEIERSHTI ON OF

THE INVENTICNplugs, a quick connect union and a plug location monitor

threaded into the casing sleeve having a tattle tale
wire and a seal packing assembly. Finally, a hammer
union comprises upper female union having one or more
torque blocking means and connecting means, and a lower
male union having one or more corresponding torque
blocking means and corresponding connecting means. The
ball launching assembly is pre-loadable with the
launching balls, the bottom sub is pre-loadable with a
one or more hollow wiper plugs and a tattle tale wire
and the top sub and the bottom sub are connectable via
the hammer union for storage, prior to cementing

operations.

[0011] A method is also provided for assembling a cement head
for completing a casing in a wellbore. The method
comprises pre-loading a ball launcher assembly, threaded
on a top sub portion of the cement head, with one or
more launching balls and connecting the top sub portion
to an upper female union of a hammer union. Next, a
bottom sub portion of the cement head is pre-loaded with
one or more hollow wiper plugs and connected to a lower
male union of a hammer union. Finally, the upper female
union is connected to the lower make union and the

hammer union is hand rotated to tighten.



[0017 ] The present invention relates to a quickly rigged up cenent head
tool for using in conpleting a variety of wellbores. The tool facilitates
bot h r ot avoanu/00393d reci procating noti on of the cenent RreadAIMIOEAREOUS] Y
during cenmenting operations. The present device is top drive-punpable, and
does not require cenent inlet manifold |ines that can becone entangled with
rotation of the tool. [0018] Wth reference to Figures 1 to 3, the present
tool is assenbled in two parts, a top-sub conponent 2 and a bottom sub
conportERPESARIRTPN %%I&%omri ses of a mandrel 4, |aunching
valve 6, one or nore WD 2013/003939PCT/ CA2012/ 000472 | aunching balls 8, an

opti ongdoAnotEd gunchale Lhand K Gl Bt Lash i s ddived in greater

detail, with reference to the following drawings, in

which:
[0013] Figure 1 is an elevation view of one embodiment of the
top sub portion of the present cement head;

[0014] Figure 2 is an elevation view of one embodiment of the

bottom sub portion of the present cement head;

[0015] Figure 3 is an elevation view of one embodiment of

present assembled cement head; and

[0016] Figure 4 is a schematic diagram illustrating one

embodiment of the method of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0017] The present invention relates to a quickly rigged up
cement head tool for using in completing a variety of
wellbores. The tool facilitates both rotational and
reciprocating motion of the cement head simultaneously
during cementing operations. The present device is top
drive-pumpable, and does not require cement inlet
manifold lines that can become entangled with rotation

of the tool.

[0018] With reference to Figures 1 to 3, the present tool is
assembled in two parts, a top-sub component 2 and a
bottom sub component 30. The top sub component 2

comprises of a mandrel 4, launching valve 6, one or more



[ 0019] The bottom sub conponent 30 and top sub conponent 2 are separatable
fromeach other to allow ease of |oading parts into each conponents. The
system i swalzs/@aspl y di smantled in the event of a w percplaxgofaiobaree or
failure of other parts of the cement head. The top and bottom sub
conponents can be di sconnected on sight and replacenent parts | oaded, while
mnimzing stoppage tinme in punping operations. [0020] The mandrel 4 has a
top drive connection 14 located in its upper portion 16, to connect to the
ri g equi prent POGRIRT RFldfd 8 BN RPPETTds e€MOtfe framihar t1dh ad ve
connection 14 j i vari-ous connections and lengths to suit the
rig. The uppefﬁﬁég?ﬁgﬁﬂﬁglg?“%ﬁgl%gndrel 4 is smaller in outside dianeter
than the | ower portion 18. The lower portion 18 is larger in dianmeter to
house [09d dlaurmite mptrainveul dealdorerand & ked egpt esukauwoipemel®. 2Therd ower

portion 18 preferabl as an average outside di.aneter of ", ereas the
preferred aversfé’@r&%ﬁqﬁe %o Sth8te tl?pﬁg#%reﬁsc?n %%osa t 6.5".
The mandrel 4 gan be fieferabloorediar. varRUs LAy di AR &i=%11ihe

mandrel 4 has ‘an inside bore 20 and the | ower portion 18 is drilled"through
with a side potismehtiled ha iths doeidr 2@ ofipehe margdrieli Minehragugh t he si de

of the mandrel. 4., The sid ort 2 r rably ha t hr eaded connectjon to
connect the | aﬁfr}clmrr?g O?alﬁgpeg tpé”i?thgg O%?H)reelcyeﬂer%hglq Y rd%lﬁ 'tclioé)n ar\fi)
2013/ 003939PCHScAZMN 2 30 Qbfdckemfs tdhier RNd&cdhrice e ot ieadedidp mate

to a female portion of a quick attach hamer union. [0021] The threaded
| aunchi ng val Vierdss@msing PR 1tes diasste d  n twd itlife mifyisbidddis idenrede X2 mgnd

ti ghtened. Th i |l.ve .6_i s equi pped with seals to protect agai nst
pressure and ﬁftgﬁﬂﬁgéﬁgfxgﬁgﬁféﬁﬁ%hing val ve 6 al so houses the | aunching

ball 8, which is typically 3" in dianmeter or smaller. A valve handle
connecfioax atlo ahealmesdrtedmd hassed dop lauReh ddmmdatinghiing lealdtsd ihen t he
val ve stem of the | aunching valve 6 is opened, the ball 8 remains inside
the val ve asséfil WPPPRAe®F W& & bhartdl €atschd® ttda e 9 Amtmnfgtval ve 6

is closed, theyMalyg, %ﬁﬂ]f 8 Iﬂﬂﬁggg b f e ynchi ng
val ve 6 and infb fhegﬁh dﬁgﬁfgl%g%ggé pé%gpl3g#a$ﬁ§H%§%Vékﬁhﬁgﬁ§nis
desi gned to bearemmraldre 1f4r dm tizeHiaeel tov alawd dhsancbrord gt itomsbearichst al | ed

when ball launching is requireq. The ball housing is preferably designed
with a split ths tq g+t t&?e&l@ebri@eaﬁ’d’ i o et | ng the

Ihauns:hi nghval YRrRESAMY ¥ AnchAhR: 4G RMAITR WenRaldr WiHdH HHd S ower
ousi ng. The
portion 18. The lower portion 18 is larger in diameter

to house the launching valve 6, ball 8 and the remote
launcher 10. The lower portion 18 preferably has an
average outside diameter of 107, whereas the preferred
average outside diameter of the upper portion 16 is
about 6.5”. The mandrel 4 can be preferably used for
various casing diameters. The mandrel 4 has an inside
bore 20 and the lower portion 18 is drilled through with
a side port 22 to the inside bore 20 of the mandrel 4
through the side of the mandrel 4. The side port 22
preferably has a threaded connection to connect the

launching valve 6 to the mandrel 4. The lower portion



| aunchi ng val ve assenbly is preferably designed with seals to w thstand
maxi mum punpi ng pressures and can therefore be activated under punping
pr essur eswoths/mbaseaded val ve stemis connected to the lpazicsaantt/oés7ehe

| aunchi ng val ve assenbly. This stemis designed in a manner to allow the
nmovenent of the ball housing, w thout causing novenent in the valve stem
The valve stem has only rotational novenent. This decreases the total

| engt h of the |aunching val ve assenbly that protrudes outside of the

mandrel 4. Sinde Yh&ampdral NG 2C1FV0TYEER GRMBYD0R 2 193¢ oned
to rotate, thegd.aunchigg é/q%yfc]@sgg’ggky Henth Sy eferably kept as snal |

as possible. [0022] In the tase of a two stage cenent job, the |aunching
val ve assenbly 6 contains two | aunching balls 8, and the ability to |aunch
each bE1(2depdits eilyred B8P Jaurhehirsginchivey dedemklianet eingercedngetd n si ze

d di it | ication.  Pref .hall 8. is 3" in dianmet d

tmnuf act or o 1T SUHAAE b1 RAT BT il (AR Thel Hat BT i sen

for the ball nustvde rig él%diﬁﬁéd'\@ibi}?,s@d'%%‘ﬁéﬁ&@ M E8Y pressures
ca

and corrosion from chem s found in drilling fluids and cenments. The
| aunchi ng bal IPgsutaErRhedl U¥d okeidrs + o B i Vateching novlerert ®fse he wi per

pl ug. The purpgse. of .t.he ball .is t |, of f,. an open hol e hrpough bore,
machi ned on tﬁqemllsnesgl Jeheofl%%%c%np%?oapfﬁgs’ I%h]t(ﬂle lc%srteypo]fc%l#%?s?la%e cement

job, the firstahaldrdraunchath vimt d e @ re diatEterchatdctandd he | ast bal |

| aunched woul d be a 3" dianeter ball. [0024] In an optional enbodi nent, a
renot e | aunchéfahye jstem is used to launch the launching ball 8. When

the valve stem of the launching valve 6 is opened, the
ball 8 remains inside the valve assembly. When a valve
handle attached to the launching valve 6 is closed, the
valve stem forces the launching ball 8 out of the
launching valve 6 and into the mandrel 4, above a wiper
plug. The valve handle is designed to be removable from
the launch valve 6 and only to be installed when ball
launching is required. The ball housing is preferably
designed with a split retainer ring to keep debris and
cement from contaminating the launching valve assembly
and also to contain the ball within its housing. The
launching valve assembly is preferably designed with
seals to withstand maximum pumping pressures and can
therefore be activated under pumping pressures. The
threaded valve stem is connected to the back end of the
launching valve assembly. This stem is designed in a
manner to allow the movement of the ball housing,
without causing movement in the valve stem. The valve
stem has only rotational movement. This decreases the
total length of the launching valve assembly that

protrudes outside of the mandrel 4. Since the mandrel 4



attached to the outside of the mandrel 4 and the | aunching valve 6, to
allow ball | aunching without interrupting the cenenting job or stopping
novenent swof20t3me3wsasi ng, regardl ess of the cenent headsPpogisdwoo42t he rig
floor. [0025] A hammer union 22 is provided for connecting the top sub 2 to
t he bottom sub. The hanmer union 22 conprises an upper, fenale union 24
havi ng a connecting neans, preferably in the formof a series of drive pins
or one WD 2013/ 003939PCT/ CA2012/ 000472 or more torque bl ocks and a | ower,
mal e uni on 26 A NPT HT Pt E nd O MBRT NP Teghs’e FEtEMably in the

formof a serilee'sh @élﬁ%ﬂﬁ% el Qls Qe Of a[’@ri%)@él% When

. h . .
connecting the upper union 2 | ower uni on seal s provide
pressure and | eak protection and a series of torque bl ocking nmeans 28
engagel @@ Jr otlertthdhecdmanmer ainivan 22 de aeiausejving @re odaundhigkd eni ng

during cenenting and rotation of the casing.. Preferabl t he bl ocki means
28 conprise oné of° MY rM-HRFP ctd'\“?e]sadifhc&?lrfbg r%’?]ejss S a(fb%ptﬂ?%e one
or nore torquesioeks @nd HHIe SRl ign Sl gardde s, preferably the set
screws are in the formof T-threaded bars. [0026] The bottom sub 30

conprises a quick connect union 32 for mating with the quick attach union
12 on tH21lop Bih munclping bakhtdimmewst taan 3BNGR cferabdy deprendinidr m of

atattle tal edﬂ' nlgtbsz%]pepﬂg:{ca@{c? W pféeflfjgoﬁf& anci)éallcagilnsg ) egve 38 with
[ e

a stop ring 40 qui ¢k’ connect: union i'sTd nal€ threaded end

that connects dimndweef e angili e ittt he tiih QD HaZrDfplder i@ 2 of the
cement head. The quick, connect union 32 is also preferably threaded on at

its bottom endE%ie ect Th® DREeplag rbBeaedr fapnFherball must be rig

bit drillable, and can withstand high pressures and
corrosion from chemicals found in drilling fluids and
cements. The launching ball 8 is launched in order to
activate the movement of the wiper plug. The purpose of
the ball is to seal off an open hole, through bore,
machined on the inside of the wiper plug. In the case
of a two stage cement job, the first ball launched would
be a 2” diameter ball, and the last ball launched would

be a 3" diameter ball.

[0024] 1In an optional embodiment, a remote launcher 10 is
attached to the outside of the mandrel 4 and the
launching valve 6, to allow ball launching without
interrupting the cementing job or stopping movements of
the casing, regardless of the cement heads position to

the rig floor.

(0025] A hammer union 22 is provided for connecting the top sub
2 to the bottom sub. The hammer union 22 comprises an
upper, female union 24 having a connecting means,

preferably in the form of a series of drive pins or one



[0028] The plug locator nonitor 34 consists of an upper pin connection and
a | ower box connection. The pin connection attaches to the quick connect
uni on 34 wbi2bB/MbBEs9box connection attaches to the casi ng@CIl@aue/@6t72 The
plug locator nmonitor 34 has a threaded port on its outside dianeter and a
t hrough bore to the inside of the WD 2013/ 003939PCT/ CA2012/ 000472 bottom
sub. The threaded port is preferably at a 45 degree angle to the bottom

sub. [0029] A seal packing assemhly 42 is then threaded jnto this port. The
seal packing a%rsé‘f%pey tﬁ‘ﬂiﬂ o Gt i IO S YRR 29 PR ng

nut. The inside RoneHoddigrd A ACHIHIALRS Htdid 1Al fh WHE #Abym Whi ch

is attached to the wi per plug 36 by neans of a shear screw, which Is
| ocat ed i nsi deoft ke ssasian) o eawel88.pitheatiers end @fe tde nate |€ldtad e wire

44 |ies outsi out side the seal packing assenbly 4 d acts as a visual
noni tor. [003 ccoa{gi%d:lﬂ%&?ée PR g‘HHernt 7 t"ffetzrbg'tqfeo VL HE g
| ocator nonit ofe 3kealine diaitie Prddirasdmy 14 [t CoRIdIs & casi ng

connection 48 that is to be cenented. The casing sleeve 38 is preferably
i nt er changeablSse&fertf fPrsiia Rk ity IneansA henEdfhtts Rreidest dite

sizes. The casj vie 3 0 erably house a .renmovabl e stop ring
40. The pur po:deamg?é{ ﬁgus%no%ér:?{nkgO%48lologsret%{)l%Io t%\ge %‘ra]tel%hrterr%%neg vﬁf uprelrn | ugs
36 in positiordmefmying taric weapltyed ¥y e daginehi npheddrab1y4,003d One or
nore wi per plugs 36 are installed into the casing sleeve 38 froma top end
of the sleeve K& A e 8 ABPIErSe iGF /X "R \igersqHars BBl can be

installed by handandh & eldhdd) RAGRHILRA toldly Jf IOt dddue NO

blocks and corresponding slots. More preferably the set

screws are in the form of T-threaded bars.

[0026] The bottom sub 30 comprises a quick connect union 32
for mating with the quick attach union 12 on the top sub
2, a plug location monitor 34, preferably in the form of
a tattle tale line, one or more wiper plugs 36, and a

casing sleeve 38 with a stop ring 40.

[0027] The quick connect union 32 is a male threaded end that
connects to the female quick attach union 12 of the top
sub 2 of the cement head. The quick connect union 32 is
also preferably threaded on at its bottom end to connect

to the plug locator monitor 34.

[0028] The plug locator monitor 34 consists of an upper pin
connection and a lower box connection. The pin
connection attaches to the quick connect union 34 while
the box connection attaches to the casing sleeve 38.
The plug locator monitor 34 has a threaded port on its

outside diameter and a through bore to the inside of the
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shear pins are required to hold the wiper plug in place. [0032] The tattle
tale wire 44 is then attached to the w per plug 36 by a shear screw, before
t he hanmewouni3m3®2 i s connected. The w per plugs 36 ar eCcpreaienraioh472
designed WO 2013/ 003939PCT/ CA2012/000472 with a tapered through bore 46.
The through bore 46 allows for the passage of cenenting fluids during
cenenting. When the one or nore |aunching balls 8 are depl oyed, they seat
inside the tapered bore and act to seal fluids from passing through the one

or nore wi per JRWUGE 3L The'if prgadrf I1ts i aafanabinckt & 4frillable
rubbers and pl feces.ar}%.it@tq)e tfﬂé‘?b totrdpf%;js@ the outside of the w per plug
wa o)

36 are designe 0 seal”to an i nside the casing sl eeve 38 when
i nduced with pressure from bel ow the w per plug 36. The fins will not hold
or seal00sizlh anpaulegmuunke g erasdddey t4te i parerpltlg @Gledhirst alesiign al | ows

nmovenent of the w per plug 36 downward through the casing and allows fluids
above or bel oWYite ﬁklfgst lbépaccg?ftr%ﬂ P S TBHes A AR & 1R ug 36

forces the fins topenam 4 hehehaSealg agal nStran 408
casing. [0033] The w perl pl uglﬁ%{G it%')séfurt%er fitted v& th dfr%gtalla% ndela; ﬂi}lﬂéﬁg 50

inside its boreealy awgermmdatgust t@iove ttweldatireseat i ndhiartea.isThi s
retainer ring has i nsi de dianeter slightly smaller than the | aunching
bal | 8. Wen tﬁ%&ﬁ%ﬁ?ﬁ%%& al'f*Re P14, céngﬁ' "?/etarétoblﬂéﬁ f?g"eraéf AT ri ng
50, and with RiHIYh AresBdedMids RRS T HOIQIMG he deafainer g xGhd0 seat

on the seating area. |f punping of the w per pl'ug 36 down the casing is
st opped for afpd edfsdiha Hatrtdisaitpdre Mike 30 acites totmilde the g iadediieng bal |

8 fromfloati ut__of, .t i her Rl 8 fram.ei t her. buoyancy or. hydrostatic
pressures. V\he%%a%u%aicfnkgll a\r/gesg ngbrjtyeglgz t%ne({ IHilrc g b T4E rEmEHE in t he

seated area and prevents fluid fromleaking through the wi per plug 36. The
retai nEroyaing Ghealcss ind0 AXE3/D G IRGUHAZER2/{H046E tom of the plug

locator monitor 34. The bottom of the casing sleeve 38
contains a casing connection 48 that is to be cemented.
The casing sleeve 38 is preferably interchangeable
depending on thread style, casing weights, grades and
sizes. The casing sleeve 38 can also preferably house a
removable stop ring 40. The purpose of the stop ring 40
is to hold the one or more wiper plugs 36 in position

before it is deployed by the launching ball 8.

[0031] One or more wiper plugs 36 are installed into the casing
sleeve 38 from a top end of the sleeve and rests on the
stopper ring 40. The wiper plugs 36 can be installed by
hand and are held in place in part by friction fit. No
shear pins are required to hold the wiper plug in

place.

[0032] The tattle tale wire 44 is then attached to the wiper
plug 36 by a shear screw, before the hammer union 22 is

connected. The wiper plugs 36 are preferably designed
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hol ds the launching ball 8 in the w per plug 36 after the cenent job is
conpleted. When drilling out the w per plug 36 and | aunching ball 8, the

| aunchi ngwbabis/®3wan thus be drilled at the sane tinme a®crhe2eipeo47pl ug 36,
and not separately. The retainer ring 50 is preferably nmade of rubber or

ot her suitable elastonmeric materials well known in the art. [0034] The
tapered through bore 46 is preferably slightly |arger than the dianeter of
the |l aunching ball 8 at its top end, to allow the |aunch ball 8 to fall

within the hol'eWhtd |tﬁﬂe%&m%0%fsé%&ﬁ%g46porﬁhﬁw fd?rCﬂhEl tRBUGP bore 46,
whi ch i s machiped, o sd?gg t&erbet[mtl ﬂ] Once the
a S

| aunchi ng ball 8 reac es t he "seat | g p05|t|on ough bore 46
and prevents tdwle‘ritrmglf fWherd s Hehraoeghont e ned mmurpihngqg’seoalﬁrses&wm above
t he seated | aunchi pal I, 8 causes the entire vvlqper pqu% 36 and Iaunch| ng

ball 8 to traP ssc'tﬁé“es}fc?p?arqﬁdlslﬂﬁiearﬂleddﬁp &g @/FE [B035] In
the case of adp StROLHRM pié%%lﬁ@"q:}w&ﬂh RIS %f“%ﬁﬁ'e E»Pf ff(a”pl €

in this type of cenenting, two volunes of cenent can be punped
col um of wat erlugst vigen tTHemwifier (g afents qoitafmrsakaine riaajs cs@par ated by

t he use of plugs.,-A.l.ower plug (no ho chi 0 receive and be
seal ed by a 2" diiEt et rl%ﬁ??c%i aqsli %ﬁ% e t t%]ecieonf[dl p%?err s
machi ned for any ditymwierod asmacmlrzgaxbaplu Bee did deA'grianss EHea{PLtrEh' ng
bal | passes through the upper | ug and seals the | ower plug, which can then

be punped dow®h H@%ﬂaﬂﬁ iR LT SdvorrrBndisfee %urhdn nipdeed il tthen
WO 2013/ 00393 rgl’ anoo[gz% q:%c% etro eal 10 thlfel,leupf_plrls p‘AIIlulgl and is
al so t hen pun%JD roug e casi n

not hold or seal with any pressure from above the wiper
plug 36. This design allows movement of the wiper plug
36 downward through the casing and allows fluids above
or below the plug to be contained. Pressure above the
wiper plug 36 forces the fins to open and thereby seal

against an inside wall of the casing.

[0033] The wiper plug 36 is further fitted with a retainer ring
50 inside its bore through hole, just above the ball
seating area. This retainer ring 50 has an inside
diameter slightly smaller than the launching ball 8.
When the launching ball 8 is launched, it abuts the
retainer ring 50, and with minor pressure, will pass
through the retainer ring 50 to seat on the seating
area. If pumping of the wiper plug 36 down the casing
is stopped for any reason the retainer ring 50 acts to
hold the launching ball 8 from floating out of the wiper
plug 8 from either buoyancy or hydrostatic pressures.
When pumping is restarted, the launching ball 8 remains
in the seated area and prevents fluid from leaking

through the wiper plug 36. The retainer ring 50 also
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[ 0036] Assenbly of the present cenent head is generally illustrated in the
schematic diagramof Figure 4. [0037] The top sub 2 is connected to the
rig' s topwornis®oagsd t he bottom sub 30 i s connected to tireTEaDYPO0402be
cenented. The top sub 2 and a bottom sub 30 are then connected together
with the quick attach hammer union 22. [0038] The cenment head can be

manuf actured froma variety of materials. Preferably, the cenent head is

manuf actured from 4145 H MOD al l oy steel. The top sub 2 of the cement head
i s preferably iHts 10 naeindpalrd Ve Usite SR ARUD3E et i on,

al t hough ot here auidapl e Connect NS, KN | fnddie ALt are, aliso dgssi bl e

Most preferably the box connections a 4 |le ox connection. The fish
neck desi gn ofwitdeer ARQDBR6 conmhecturerhimd Ibdlel of, suld i ldwenthiengtdill o8 al | ow

the top drive grapple to engage to the box connection to provide proper
torque. Once t‘%’é‘t %rk?%éi]%g%r?éitartorﬁf% I dhealriRsuRHi%hg

assenbl y can be: | ngtall@d diddbs dor, examl g pide Wench, e bal |

| aunchi ng assenbly may al so "be I nstalled prior to connection of the top sub
2 with the topmifarsblgs agiy & rubltoeomaitidisraiptt e relesponsdridie t op

drive connecti OMOO%Q]‘%@% r each cenent job, the top sub 2 will require
a new | aunchi i§*5142-¢ ]tﬁ?réo"fré Hc il e part. The launch ball 8 can
be installed in two different nmanners.

[0034] The tapered through bore 46 is preferably slightly

larger than the diameter of the launching ball 8 at its
top end, to allow the launch ball 8 to fall within the
hole until it reaches a seating portion of the through
bore 46, which is machined to a size smaller then the
launching ball 8. Once the launching ball 8 reaches the
seating position, it seals the through bore 46 and
prevents the flow of fluids through the wiper plug 36.
Pressure above the seated launching ball 8 causes the
entire wiper plug 36 and launching ball 8 to travel past

the stop ring 40 and down into the casing.

(0035] 1In the case of a two stage cement job, two wiper plugs
are used. For example, in this type of cementing, two
volumes of cement can be pumped with a column of water
between them. The two cement columns are kept separated
by the use of plugs. A lower plug (not shown) is
machined to receive and be sealed by a 2” diameter
launching ball, while the second, upper plug is machined
for a 3” diameter launching ball. The first 2” diameter
launching ball passes through the upper plug and seals
the lower plug, which can then be pumped down the

casing. The second 3” diameter launching ball is then
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WO 2013/ 003939PCT/ CA2012/ 000472 The bal |l launching assenbly can be

unt hreaded fromthe top sub and the launching ball 8 inserted into the

| aunchi ngwoab1s®08239Then t he ball | aunching assenbly is iPaost@2bedobaeck onto
the top sub 2. [0040] Alternately, installation of the launching ball 8
into the ball launching valve 6 can be done w thout renoval of the ball

| aunchi ng assenbly fromthe top sub 2. [0041] In either case, the ball

| aunchi ng valve 6 nust first be opened to accept the new | aunching ball 8.

After the | aun@H K ehITC s R&MUrSRBd P 3vdinkh a&Feet@emis fully
ext ended, and ﬂﬂrﬁée&‘%ov@?cﬁmo@%ﬂ]% aéésﬂﬁgil the val ve stem has been

retracted. Wien using a manual 1auncher, the |aunching handle is rotated
until it stops, to retract the valve stemfully and | aunch the |aunch ball
8. TheldGifichixapdmndl eof stlopmertett ordnemtheredsdlds Igameta gy i s requi r ed.

A counter clockw se rotation qf the |launching handle will |aunch the ball
8. [0042] menlkl\sfs‘i% 29581 ot | SR 1cld§,119%9ri‘éaf(‘/a?§/e“s‘-{‘é‘?ﬁi%- pul | ed back
and |l ocked into place to retract the valve stem [0043] An optional ball

| oader[d@o}] (nothes hay)sod e al $cdimdisad te ingerdidne dinghing Had!l 8
into the launching valve 6. The tool, with the |aunching ball 8 |oaded on
it is positiorféte infltdan t9id tTh subranertee faurthisrs b 1tS but s t he

i nsi de of the QHQEH! g Ve 6. d of. the ball |pader tagol is then
depressed to séqueeze 'heﬁﬁéautnoﬁisnlg’ lba';l‘lnafrl(g apabs tkh%“% %‘b}?if@raelf%i %éefn WO
2013/ 003939PCI AR DX Hd M gvi thhec Haupcihdin g thad dh Shdrme@wid oswled and
t he | oader t002I2 can be renoved.

[0038] The cement head can be manufactured from a variety of
materials. Preferably, the cement head is manufactured
from 4145 H-MOD alloy steel. The top sub 2 of the cement
head is preferably installed to the top drive using a
top API box connection, although other suitable
connections known in the art are also possible. Most
preferably the box connection is a 4 %” I.F. box
connection. The fish neck design of the APO box
connection will be of sufficient length to allow the top
drive grapple to engage to the box connection to provide
proper torgque. Once the top drive connection is
complete, the ball launching assembly can be installed
with, for example, a pipe wrench. The ball launching
assembly may alsoc be installed prior to connection of
the top sub 2 with the top drive, as long as it does not

disrupt the makeup of the top drive connection.

[0039] After each cement job, the top sub 2 will require a new
launching ball 8, as this is a consumable part. The

launch ball 8 can be installed in two different manners.
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[ 0044] Before the bottomsub 30 is installed to the casing, it is |oaded
with the wiper plug 36 and the tattle tale wire 44 is screwed to the w per
pl ug 36. WbeosamBospacki ng assenbly 42 acts to seal the trartdaotaoesi re 44
fromleaking. A jamnut on the outside of the seal packing assenbly can be
adjusted for |eakage as well as tightness to the tattle tale wire 44. The
jam nut should be tight enough to prevent | eakage while also allow ng
novenent of the tattle tale wire 44, to prevent premature shearing of the

shear screw t Hdte HRslds knahing egsawbly reamde ontHeredqrd Hralg 88 Wien

installing th t [ r i I . | bl 0 | the
tattle tale vm?tréépaftzfl btehaFrI(?;dugchﬁlgt hlgau;}gccl'kllr{r?g%gl;&e%nﬁ% Sgeﬁéacgd&él%e&géeal packi ng
assenbly 42 i seurefreirablyagreeased Ridrercley esgyl Cenmitichioby ddsdiisl atd | e
tale wire 44 has any aggressive bends or kinks, the wire should be

repl aced. [oomstﬁﬁ@%gﬁr% iVH T I DEJorpteted before installation of the

bottom sub 30 to the casing and the thus assenbl ed bottom sub 30 can then

be stofash oy t mide iR, endhdaci ng 1y ¥ LGle el%nl&?mq;tba D.g & A}ey Wi per
plug 2 is required to bé installed inside the bottomsub. This w per plug 2
is therefore ghorainableaigdring G046 elacagorirectortcheritdpstubr@nared bot t om

sub 30 of the ¢ nt .head .t ogether, the ttomsub 30 is placed upright on
a level area. Olfﬁreﬁ}eoﬁ)agﬂlb Ayhehing, ar“cisfet"ggyar#(?%stirﬁ oy %ﬁbv?e t he bottom
sub 30 and the fermal e hammer union 24 WD 2013/ 003939PCT/ CA2012/ 000472 is

al i gneghdan1al i ditthGONNRRL | RhdTBRNS] Ahdrieh B} £1 hangregu di o244 @nd the
mal e union 26 on the bottom sub 30. Preferably, the connecting neans

conpri se a serdR&Nest W iagcqRthShdevorkaaspdrdindall i piafyckdtss, or

conprise a syst o]y r re rque bl ocks. a ting.slots. [Q047] As
the top sub Ziagmc?v\%enrge%agln]t ggjt}haest gaoet D RSHP S \?ﬁ%ﬁ%‘g%d}leelvpﬁ r‘isgtq“? ned

up to the drivie fullpockaiendsd,i laddevisealndaces it thewdwpband hatiiom subs
contact each other. If the seal face contact is not visible, a slight turn

of the top subfFl® Hitive tHew dife 99y Tatdins t@thagdhas Usigld ewnawiasleal
faces to neet. I YE{ A i s it and threaded by
rotation unti Ilattﬁgjiegﬁetgﬁqgn I sc%gir?gq}a%gih]te %%Z#eaﬁy%{ gﬁﬂte% nlgt can be

achi eved, for sbampl edyatseaf thehampre Aeweldlias ai@atduigranta i gnment
of the slots for the installation of the torque_ bl ocking neans 28.

Preferably, thPeRd MRdrlerft: aliffhnetnbdia it ke dpagimaegdbrorlie sl ot s.
Once this ali gymntud IBedq b | oGki J®an . be
engaged. The torquebét;LISlo?%su 28 gﬁ}ou]]rés éﬁlg‘geea%m%an%ﬂlst op klgo%%o%pée)rl y
i nstall ed. Mostotprtafaer aifl ytHend aworauierdlheaidl eorwit Mo Isatncicridws arld 8.

installed 180 apart from one another.
[0042] When using the remote launcher 10, the valve stem is
pulled back and locked into place to retract the valve

stem.

[0043] An optional ball loader tool (not shown) can also be
used to insert the launching ball 8 into the launching
valve 6. The tool, with the launching ball 8 loaded on
it is positioned inside the top sub 2 so the launching
ball 8 abuts the inside of the launching valve 6. A
handle of the ball loader tool is then depressed to

squeeze the launching ball 8 past the split retainer
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[ 0048] The purpose of the torque blocking neans 28 is to protect the hamrer
union 22 from making up at a higher torque, while the casing is being

rot at ed owoi2nmp/dobesocenent job. If the hamrer union is sebjraxo0t2mohi7gh
torque, it may not be serviceable by hand and could WD

2013/ 003939PCT/ CA2012/ 000472 require breakout equi pnent. By ensuring that
the hamrer union 22 is serviceable by hand, the hanmer union 22 can be
opened for inspection if there is ever.a problemwth the w per plug. Al so,
after cementifgi"d he Bif i FB RS Qe &ahs HeeW ehRARRE fanin & ﬁ%éq??ﬂ’g

connection 48, and sgrvwiced M, aylater time, without requiring further tine
or breakout equipnent during critical tinme sensitive cenmenting jobs. [0049]

In the case of slant rig operations, it is often difficult to thread a
conpl et®@Lenere fmal whie Hoet top s V30 oing oirestwel led asd nghanchsdiout t
damagi ng the thr i nvention, the bottomsub 30 is

d ] )
installed to ﬁ?e%goa?zqerégnwjtrltn?h@{eglsvﬁgée%rﬁjhf$e%6 tHHURE t'F Pt ned

settings. Nextwiihe 40pi$Wrrevsd instald agh for theud o dr i byed OWering the
top drive with the top sub 2 attached until the feemale union 24 end neets
the mal e uni oPTE M. a95eni s 44 radigerentseaherhe i attelbs whbmosld 4amage

to critical t terials.. The hanmer_.union 22.is tightened by hand
and then by hggnrﬁog[?elgen i1 he @dlrah%enm[o%rk tsyfeotosuq:asrjed?i 1£ed:qrbepselao gue

bl ocks, pref ergiidgvafeddiemdB0 wpadjusie then 1astadd eds ivethesd or que
bl ock slots. Alternatively, one or nore set screws are tightened into the
hamrer uni on ZZ9TOTT O e driidnts dimle riige t4fe ceisntidHeariittan be

vy Tl SN2 gl G ke 2

instal |l ed. The cenent [ s one i ece, Tnstalled to
the top drive aridbwiren Mordimntcasi nge Aoerientt FUEPING: W 1 1S gherent
connect ed premature shearing of the shear screw that holds the
tattle tale wire 44 to the wiper plug 36. When
installing the tattle tale wire 44, it should be
possible to pull the tattle tale wire 44 through the
packing assembly by hand. The seal packing assembly 42
is preferably greased after every cement job. If the
tattle tale wire 44 has any aggressive bends or kinks,

the wire should be replaced.

[0045] This operation can be completed before installation of
the bottom sub 30 to the casing and the thus assembled
bottom sub 30 can then be stored with its union end
facing up. After each cement job, a new wiper plug 2 is
required to be installed inside the bottom sub. This

wiper plug 2 is therefore a consumable part.

[0046] To connect the top sub 2 and bottom sub 30 of the cement
head together, the bottom sub 30 is placed upright on a
level area. The top sub 2 is then lifted and positioned

above the bottom sub 30 and the female hammer union 24

16



WO 2013/ 003939PCT/ CA2012/ 000472 directly to the top of the top drive by a
Kelly hose or other well known neans. By this arrangenent, there is no need
for exceswol2orsa®393ghi ck stands or val ve mani fol ds as woect/daeorageieed i n
conventional arrangenents. [0051] The proper anount of cenent is punped.
Once this volune is punped, the ball is |aunched, either renotely or

manual |y by turning a val ve handle on the ball |aunching assenbly. Once the
| aunching ball 8 reaches its seated position within the w per plug 36,

punpi ng pressure THFRA tHR W PraFINeG IRRVTARRVIPINA RE 1¢ he stop

ring 40. nee ddimndt RELIN Ul 3P A Snd & MYon 146 Wi | el do L fion AL | @

tale wire 44 wwth it, until the tatt e wre 44 has trave its entire
| ength and cores. t PrefdghlAt the scqoiett irdqmdwets doouped sk tsanief t he

wi per plug 36 causes the shear_screw to shear fromthe w per plug 36. The
vi sual shorterﬁﬁdﬁfje‘ffgtﬂl”b? M FAETLIU R T R&Hs?‘%’é‘?%' *frent  head

i ndi cates thatcdfiorWde] Pk has,degn m%r&@m}{%;ﬁr}@e tattle

tale wire 44 is nonitored fromthe time that the [aun 8 is
| aunched, to emsurreg thedts nternal pressures does not force the tattle tale
wi re back out of the seal packing assenbly 42 after the wiper plug 36 is

punped; th resent invention, the cepent. wiper plugs 36.is, actj\vated
V\Athougodﬁe] ngAesg tﬁber r]Ecol;};?'rbseufbsoémelSpu]rﬁ)"f(?"@e i e o \}g?t%/j'g%“ 2P i § HBLEE havi ng
to stop the nuteneitived gies CasidW U astinate-the yah yescirarwaldy:l This in
turn allows continuous flow of cenent through the well bore around the

casi ng, creatiftf Sl iRt Bndop [Dob Ao tTtmn cutemhtcoratt arde

serviced on ri ati en c t . jabs., The consumahble parts in each
cementing job, 1#3{ [ sﬂ; év%w%pge p uf%{? acuénr(l: a}cntg JbsalI?é)tanVéFSéllb‘fgﬁ’t 1% tale

screw, can al IshgyhtepwaeedBttiditog 90 Ahireri eaghe casmicd 0y ddgnhgsenent
head can be di sassenbl ed as descri bed above to prepare for service. [0053]
At times when ¥HETenehtl hedd 9w Gt iRl farahed ineass - t e dietleiead can

be stored in ' q{}ﬁjl 0l i ' ' ,..ar_during
transport. [Og%%fn t e5r¥02?4é8184| ntg%srggg”?%%éi%ﬁ#rﬁ%gﬁ%%n | O Has" Been
descri bed wit hiret iSpedid i orendiodiarents theeieof ightovwe vl thdr i idhten avg dent

that various nodifications apnd changes may be made thereto without
departi ng frorﬁa’trhéo%raégb’eer"@éﬁi rFqr a???‘c?‘”s&lcf'péolbfust%é’ﬁ f EHRTRFE, as well

as creating an alignment of the slots for the
installation of the torque blocking means 28.
Preferably, three different alignment positions are
possible for the slots. Once this alignment is
achieved, the torque blocking means 28 can be engaged.
The torque blocks 28 should slide down and stop when
properly installed. Most preferably two torque blocks
Oor two set screws are installed 180° apart from one

another.

[0048] The purpose of the torque blocking means 28 is to
protect the hammer union 22 from making up at a higher
torque, while the casing is being rotated during the
cement job. If the hammer union is subject to high

torque, it may not be serviceable by hand and could
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WO 2013/ 003939PCT/ CA2012/ 000472 Clainms: 1. A top drive punpable cenent head
for cenenting a casing into a well bore, conprising: a.a top sub portion
conpri si nyoaotsalobsw mandrel , a top drive connection conReTiGRbE/MOI7TA t Op
drive shaft to receive cenent and inpart translational and rotationa

forces to the casing sinultaneously during cenenting, a quick attach union
and a ball | aunching assenbly threaded into the mandrel for housing and

| aunchi ng one or nore |aunching balls; b.a bottom sub portion conprising a
casi ng sl eeve TSI HEUNGRF T GAHIEDne Y RIIBIHET dad pfere gIamRer a

qui ck connect i : L dogatd r}g{}; or neaded. g4 casi ng
sl eeve havi ng %ﬁ?tﬁdﬁ%l%#\n&rée anc? g{&sea %acﬁ(}%é"ng assenb‘]%l; a% C@
hamrer uni on GeEprossiawy fanr uppgre deinal el furtittsrehadd regreanen qerohlrean tvairgue
bl ocki ng neans and connecti ng nmeans, and a | ower nale union having one or

more cor r esporfdihd ERTquiR W oc KHRP M i St reiboridih ¢ Hottfect i ng
means, wher ei nddigibaldad %@&&M'%dﬁlﬁ&éaﬁﬁgﬁg@&ﬂﬂé&ﬂﬁl ow

| aunching balls, the bottomsub is pre-|loadable wt or nore

wi per plugs ard.a arat tderviadded Wit e dretdthes ingp sulkrand thepbiottrggm sub ar e
connect abl e via the hamrer union for storage rior to cenmenting,

oper ati ons. 2.ta %eMe SRR L it Ee thlltll‘%i’}r}nct}ﬁ“i‘?g
assenbly can hapyialcadeddshuifdreasi ng the ball [aunching assenbly from
t he mandrel .

[0049] In the case of slant rig operations, it is often
difficult to thread a complete cement head with a top
drive onto a well casing and without damaging the
threads. In the present invention, the bottom sub 30 is
installed to the casing in the slips and then torqued to
predetermined settings. Next the top sub 2 is installed
to the top drive by lowering the top drive with the top
sub 2 attached until the female union 24 end meets the
male union 26 end. In this arrangement, there is less
chance of damage to critical threaded materials. The
hammer union 22 is tightened by hand and then by hammer
until the torque block slots are lined up. Torque
blocks, preferably two of them 180° apart, are then
installed in the torque block slots. Alternatively, one
or more set screws are tightened into the hammer union

22.

[0050] On a conventional rig, the cement head can be previously
made up with hammer union 22 tightened and torque blocks
28 installed. The cement head can then be lifted as one
piece, installed to the top drive and then to the

casing. A cement pumping unit is then connected
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, I WD 2013/ 003939PCT/ CA2012/ 000472 3. The cenment head of claim 1, wherein

the ball launching assenbly can be prel oaded by opening the ball | aunching
assenbl y wotzhout3esenovi ng the ball |aunchi ng assenbly fromaAreivoaodeel . 4.
The cenent head of claim1, further conprising a ball |oader tool with a

handl e for | oading the one or nore |aunching balls into the ball |aunching

assenbly. 5. The cenent head of claim1, further conprising a renote bal
| auncher connected to the ball |aunching assenbly. 6. The ﬁengnt head of
claim 1, wher8ineEhdYoRe SRensPB PauRBRI KEPhEFR¥=aP¥ PatifidhgdRERUSFI Yy by

means of a Va%%ﬁegaaghﬁ kﬁgQ¥aR%ﬁn%QPng t el ik0at-hanbakknkaureli-ag igssenbl y.
7. The cenent head or claiml1, erein the hollow mandrel receives cenent
fromthe top dbi needufmgegerest ingeandcalikcéwstpassage ofltvke | aunchi ng
bal | once cenent has been punped, 8. The cenent head of. clﬁin11, wher ei n
the one or noPEMASPLER REp¥PUSFuES E8EH1EEMpIPsECRVERNEPER t hr ough bore
that is |arger, tha eh@ﬁtgqunching ball at a top end, to allow the | aunch
ball to fall tﬁrough the tapered through bore to reach a seating position
at a smaller bottomend of the tapered through bore, where the |aunching
bal | dealsa]t hehehpoogk rbameuand ofr eesens flisowusped-ui @sicehitddgh ViCR&™Sol | ow
wi per pl ug. is pumped, the ball is launched, either remotely or
manually by turning a valve handle on the ball launching
assembly. Once the launching ball 8 reaches its seated
position within the wiper plug 36, pumping pressure
causes the wiper plug 36 to travel downward, past the
stop ring 40. Once the wiper plug 36 starts to move, it
will pull the tattle tale wire 44 with it, until the
tattle tale wire 44 has traveled its entire length and
comes to a stop. At this point, further downward motion
of the wiper plug 36 causes the shear screw to shear
from the wiper plug 36. The visual shortening length of
the tattle tale wire 44 outside the cement head
indicates that the wiper plug 36 has been pumped.
Movement of the tattle tale wire 44 is monitored from
the time that the launching ball 8 is launched, to
ensure that internal pressures does not force the tattle
tale wire back out of the seal packing assembly 42 after
the wiper plug 36 is pumped. In the present invention,
the cement wiper plugs 36 is activated without the need
for cumbersome pumping lines and valves and without
having to stop the movement of the casing to activate
the valves manually. This in turn allows continuous

flow of cement through the well bore around the casing,

creating a solid cement bond.
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9. The cenent head of claim8, wherein the one or nore holl ow w per plugs
each conprise a retainer ring in the seating WO

2013/ 003986RCI/©0A3912/ 000472 position of the small er botrtormsntt/0é47the
tapered though bore that holds the | aunching ball inside the hollow w per
plug. 10. The cenent head of claim1, wherein the one or nore holl ow w per
pl ugs conprise one or nore outer fins that seal to an inside wall of the
casing when induced by pressures from above the holl ow w per glug, but not
by pré88bRés Thenrbuesw hRadhehRhoRewspsivigpdgonl1TigTReCaERPRt PREWEEHf cl aim
L, wherein the gasing sl.eeva,Lurther SRTRr 98300 0L e hempyanl e stop
rings to prevent novenent o thé one or nofe W per pFugs downwar ds t hr ough
t he casing dufbng emmentsfhowipg2. pThe, ceaeathhieadballlchadnaltanheeei n the
one or nore hollow wi per plugs are |oadable into the casing sleeve by hand.
13. The cenentah8a8CEEvWel SR 21lwker EPRLIAREC aft FBifalFdmGi-r e ALSSEf fi xed to
the w per plu of. S r p e .t Qe e

packi ng assengﬁgxtggggﬁgiéggéfgﬁﬁecggﬁggkﬁggg.@%§.§$h§l%§%§ﬁbggg§dg%f claim
1, wherein thdepkugbkdcaborentbi paepbset fiveadedviinko t he casi ng sl eeve at a
45 degree angle to the bottom sub.

[0053] At times when the cement head is serviced in the field,
the cement head can be stored in an optionally supplied

container when not in use, or during transport.

[0054] In the foregoing specification, the invention has been
described with a specific embodiment thereof; however,
it will be evident that various modifications and
changes may be made thereto without departing from the

broader spirit and scope of the invention.
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15. The cenent head of claim1l, wherein the cement head i s nmanufactured
from4145 H MO al l oy steel. 16. The cenent head of claim1l, wherein the

t orque blwokbnmsgossans and correspondi ng torque bl ocki ngroeanoevmwosel ect ed
WO 2013/ 003939PCT/ CA2012/ 000472 from the group consisting of one or nore

torque bl ocks and correspondi ng torque bl ock slots and one or nore set
screws. 17. The cenent head of claim1l, wherein the connecting neans
conpri se one or nore torque bl ocks and correspondi ng torque bl ock slots,
and oRé2éMSfore drive pins and corresponding drive pin pockets. 18.A nethod
assenbling a cenent head for conpleting a casing in a wellbore, conprising
the steps of p €0ﬁpa%ibeaghmgaﬁlﬁabémbaunﬁaaa asseabhynttihgeadedsanga t op

sub portion of the cenent head, with one or nore |aunching balls;
into a wellbore, comprising:

a.a top sub portion comprising a hollow mandrel, a top
drive connection connectable to a top drive shatt to
receive cement and impart translational and rotational
forces to the casing simultaneously during cementing,
a quick attach union and a ball launching assembly
threaded into the mandrel for housing and launching
one or more launching balls;

b. a bottom sub portion comprising a casing sleeve for
housing one or more one or more hollow wiper plugs, a
quick connect union and a plug location monitor
threaded into the casing sleeve having a tattle tale
wire and a seal packing assembly; and

c. a hammer union comprising an upper female union having
one or more torgue blocking means and connecting
means, and a lower male union having one or more
corresponding torque blocking means and corresponding
connecting means,

wherein the ball launching assembly is pre-loadable with the
launching balls, the bottom sub is pre-loadable with one or more
hollow wiper plugs and a tattle tale wire and the top sub and
the bottom sub are connectable via the hammer union for storage,

prior to cementing operations.

2. The cement head of claim 1, wherein the ball launching
assembly can be preloaded by unthreading the ball launching

assembly from the mandrel.
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b. connecting the top sub portion to an upper fenale union of a hamer
union; c. pre-loading a bottom sub portion of the cenent head with one or
nor e hol Iwe20i3p®893pl ugs; d. connecting the bottom sub pectriaot2moas7k onwer
mal e uni on of a hamrer union; and e. connecting the upper fermale union to

t he | ower make union and hand turning to the hamer union to tighten.

19. The nmethod of claim 18, wherein the top sub portion is pre-loaded with
the one or nore |aunching balls and stored prior to assenbly. 20.The met hod
of claim 18, wherein the top sub portion is connected to a top drive prior

to beingrpreclgaded whkh ENe 1396 9 WRkSiaURER Bg1Bahkenching
assembly can be preloaded by opening the ball launching
assembly without removing the ball launching assembly from the

mandrel.

4. The cement head of claim 1, further comprising a ball loader
tool with a handle for loading the one or more launching balls

into the ball launching assembly.

5. The cement head of claim 1, further comprising a remote ball

launcher connected to the ball launching assembly.

6. The cement head of claim 1, wherein the one or more launching
balls are launched manually by means of a valve handle

removably connected to the ball launching assembly.

7. The cement head of claim 1, wherein the hollow mandrel
receives cement from the top drive during cementing and allows

passage of the launching ball once cement has been pumped.

8. The cement head of claim 1, wherein the one or more hollow
wiper plugs each comprise a tapered through bore that is
larger than the launching ball at a top end, to allow the
launch ball to fall through the tapered through bore to reach
a seating position at a smaller bottom end of the tapered
through bore, where the launching ball seals the through bore
and prevents flow of fluids through the hollow wiper plug.

9. The cement head of claim 8, wherein the one or more hollow

wiper plugs each comprise a retainer ring in the seating
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WO 2013/ 003939PCT/ CA2012/ 000472 21. The nmet hod of claim 18, wherein the bal

| aunchi ng assenbly is unthreaded fromthe top sub to preload the one or
nore | aurwbi2np/doad3bs. 22. The net hod of cl ai m 18, wherei RCTIEA2028000172 NOr €

| aunching balls are preloaded into the ball |aunching assenbly by: a.
opening a ball |aunching valve on the ball |aunching assenbly to accept the
one or nore launching balls; and b. fully extending a |aunch val ve stem on

the launching valve to acconmobdate the one or nore Iaunching vakves in the
| aunchi ngosat¥en o8 ¥he FReh&AToPOEFAMNERE, OfhERei RAPRESHOPRSUE pBPEFON i s

ConneCteghgg A.148 gﬁévfaBEEREnbonEE”QnBQHQGEh@dhb?1buew99ékognﬁ§b

portion.

10. The cement head of claim 1, wherein the one or more hollow
wiper plugs comprise one or more outer fins that seal to an
inside wall of the casing when induced by pressures from above
the hollow wiper plug, but not by pressures from below the

hollow wiper plug.

11. The cement head of claim 1, wherein the casing sleeve
further comprises on or more removable stop rings to prevent
movement of the one or more wiper plugs downwards through the

casing during cement flow.

12. The cement head of claim 1, wherein the one or more hollow

wiper plugs are loadable into the casing sleeve by hand.

13. The cement head of claim 1, wherein the tattle tale wire is
affixed to the wiper plug by means of a shear screw and passes
through the seal packing assembly to outside of the bottom

sub.

14. The cement head of claim 1, wherein the plug locator
monitor is threaded into the casing sleeve at a 45 degree

angle to the bottom sub.

15. The cement head of claim 1, wherein the cement head is

manufactured from 4145 H-MOD alloy steel.

16. The cement head of claim 1, wherein the torque blocking

means and corresponding torque blocking means are selected
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24. The net hod of claim 18, wherein the bottom sub portion is pre-I|oaded
with the one or nore holl ow wi per plugs and stored prior to assenbly.

25. The nawbadisai3sbai m 18, further conprising: c.renovalpcy/abbizoomg2a
tattle tale wire to an inside surface of the one or nore hol |l ow w per plugs
after the one or nore hollow w per plugs has been pre-loaded into the
bottom sub portion but before the bottomsub is connected to the casing,
wherein the tattle tale wire passes through a seal packing assenbly,

t hr eaded ofitemt fheberEom SOPSpELLngn Cfap@ot MOTENECEEISI dd oK St RE@Scement

head. WO %g%%ég%%%%%ﬁgTégé%%£2£qggﬁ7%l%@sTg%d”%%go%ro%o%%a%%kl8’ wher ei n

t he bottom’™su
SCrews.

17. The cement head of claim 1, wherein the connecting means
comprise one or more torque blocks and corresponding torque
block slots, and one or more drive pins and corresponding

drive pin pockets.

18. A method assembling a cement head for completing a
casing in a wellbore, comprising the steps of:

a. pre-loading a ball launcher assembly, threaded on a
top sub portion of the cement head, with one or more
launching balls;

b. connecting the top sub portion to an upper female
union of a hammer union;

c. pre-loading a bottom sub portion of the cement head
with one or more hollow wiper plugs;

d. connecting the bottom sub portion to a lower male
union of a hammer union; and

e. connecting the upper female union to the lower make

union and hand turning to the hammer union to tighten.

19. The method of claim 18, wherein the top sub
portion is pre-loaded with the one or more launching balls

and stored prior to assembly.
20. The method of claim 18, wherein the top sub

portion is connected to a top drive prior to being pre-

loaded with the one or more launching balls.
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portion is connected to the casing prior to being connected to the top sub
portion. 27.The nethod of claim 18, wherein connecting the top sub portion
to the bowbam3zwke3porti on conprises: a. placing the botPomczbi2zpoo47e on
upright on a level area; b. lifting and positioning the top sub portion
above the bottom sub portion; c. aligning the upper fenmale hamrer union
with the lower male union; d. lowering the top sub portion onto the bottom
sub portion such that one or nore connecting neans on_the upper fenale

uni on engfage with ondhsr MePedcEtr E4pdRdillg YORAELH FGenPArts on the | ower
mel e un'Oniaﬁncﬁghﬁgb@%eﬁ%ﬁgQ@@"%ﬁtHQb%ﬁe@yf@%ﬁdthg 3 %%%§t%n?g%£|e uni on

I nstalling one or re torq bl ocki ng nmeans held in the upper
into one odoadr éheoonespaendiorg flauguediblgodkildg.means of the |ower nale
uni on.

22, The method of claim 18, wherein the one or more
launching balls are preloaded into the ball launching
assembly by:

a. opening a ball launching valve on the ball launching
assembly to accept the one or more launching balls; and
b. fully extending a launch valve stem on the launching

valve to accommodate the one or more launching valves in

the launching valve.

23. The method of claim 18, wherein the top sub
portion is connected to a top drive prior to being

connected to the bottom sub portion.

24. The method of claim 18, wherein the bottom sub
portion is pre-loaded with the one or more hollow wiper

plugs and stored prior to assembly.

25. The method of claim 18, further comprising:

c. removably affixing a tattle tale wire to an inside
surface of the one or more hollow wiper plugs after the one
or more hollow wiper plugs has been pre-loaded into the
bottom sub portion but before the bottom sub is connected
to the casing, wherein the tattle tale wire passes through
a seal packing assembly, threaded onto the bottom sub

portion, and out to the outside of the cement head.

25



28. The nethod of claim 18, further conprising: a. lifting the assenbl ed
cenent head as one piece; b. installing the cenent head to a top drive;

c. 1 nstalwongizdisgzeenent head on the casing. PCT/CA2012/000472

26.

portion is connected to the casing prior to being connected

The method of claim 18, wherein the bottom sub

to the top sub portion.

27.

The method of claim 18, wherein connecting the

top sub portion to the bottom sub portion comprises:

a.

28.

placing the bottom sub portion upright on a level

area;

. 1lifting and positioning the top sub portion above the

bottom sub portion;
aligning the upper female hammer union with the

lower male union;

. lowering the top sub portion onto the bottom sub

portion such that one or more connecting means on the
upper female union engage with one or more
corresponding connecting means on the lower male

union;

. rotating the hammer union by hand to tighten; and

installing one or more torque blocking means held in
the upper female union into one or more corresponding

torque blocking means of the lower male union.

The method of claim 18, further comprising:

a. lifting the assembled cement head as one piece;

b. installing the cement head to a top drive; and

. installing the cement head on the casing.
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