VELL UNLOADI NG PACKAGE CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains priority to and the benefit of co-pending U S

Provi sional Application Ser. No. 61/158,896, filed March 10th, 2009, the
full disclosure of which is hereby incorporated by reference herein. 1.
Field of the Invention: This invention relates in general to production of
-oil and gas wells, and in particular to a device and nmethod for unl oadi ng

and clean up of fluids fr wel |, 2. Description of Related Art Subsea
wel | bores are forned fronS?EgLéggk@égqNgﬂyﬁaﬁﬁcghbterranean formati ons

| ying underneath. Systens for producing oil and gas from subsea wel | bores

typi cal | v i oSSR EFERIISSONREL Rerd Amaciyoret over a vel I bore openi ng.

A typical subsea well head assenbly includes a high pressure well head
housi ng supported in a | ower pressure wellhead housing and secured to
conduct or CHus$ applicatien elaines gsiodtywionenddthealsnefihef cowpbiding &.9pRmivisipnaliel | s

are general lined, wi.th r r asi i Ngs axially. inserted

t hr ough, a@pgllcgtmnf e&ﬁ?l@%@%é%ﬁﬁ%& ﬂg’ 2@¢?dﬂ%tf5138’€§§??¥59f‘°¥h’é’ﬁé%si ng
strings angrebysReAsLLed bPorGanietrdygngers | anded in the well head housing.
One or nore tugi ng strings are provided within the innernost casing

string;, that anmong other things are used for conveying well fluid produced
fromthe udderlﬁl&g@gﬁhammtm. A production tree nounts to the upper end
of the well head housing for controlling the well fluid. The production
tree is tygically .a |arge, heavy assenbly . having a . nhunber of. valves and
control s rrgltl}hstlg‘é%lnﬂ% Feg%tgs ‘E&%“éﬂhyt? BfY: Ctborry#é’ptaine §gs ‘f’?}[}eartﬁﬂaﬁ‘&c}ﬂgﬁtotar ees
typically ideteisi BeR6®H#uhlRARNBALE cRBTuR of IMBL REmANWEL US access bore.

Tubi ng hangers associ ated with conventional trees land in the well head

housi ng and are equi pped with a production passage and an annul us passage.
The tubi ng2hanger gﬁmﬂm&fﬁmmommni cates with a tubing annul us
surroundi ng the tubing. Access to the tubing annulus is necessary to
g:ﬂt\ﬁﬂjgt eOESLl\%'/%eg gve\l}é?rgg té\%tttggxg?(f ﬁgr?ﬂﬁ?t %q%ﬂogrut%iro%%h as{}&erlggnegg rfgr%%plo}lshgdr}gum ng
underneath. Systems for producing oil and gas from subsea wellbores typically include a
subsea wellhead assembly set over a wellbore opening. A typical subsea wellhead
assembly includes a high pressure wellhead housing supported in a lower pressure
wellhead housing and secured to conductor casing that extends downward past the
wellbore opening. Wells are generally lined with one or more casing strings coaxially
inserted through, and significantly deeper than, the conductor casing. The casing strings
are suspended from casing hangers landed in the wellhead housing. One or more tubing
strings are provided within the innermost casing string; that among other things are used
for conveying well fluid produced from the underlying formations. A production tree
mounts to the upper end of the wellhead housing for controlling the well fluid. The

production tree is typically a large, heavy assembly, having a number of valves and

controls mounted thereon

Conventional or vertical type production trees typically include a production bore and a
tubing annulus access bore. Tubing hangers associated with conventional trees land in
the wellhead housing and are equipped with a production passage and an annulus
passage. The tubing hanger annulus passage communicates with a tubing annulus

surrounding the tubing. Access to the tubing annulus is necessary to circulate fluids .

1




the well or circulate out heavy fluid during conpletion. After the tubing
hanger is installed and before the drilling riser is renoved for
installation of the tree, plugs are tenporarily placed in the tubing
hanger passages. Isol ation tubes on the production tree bottom surface
stab into the tubing hanger passages as the tree |ands on the well head
housing. Different fromthe conventional tree is a horizontal tree, which

includ ti . but t | | el. tubi, I
pore. Tubi i3 RahgueRlkcB BBy e B FBisgentues BRsRe wielbe Bk ho 1 co

after the hn¢iwelndradirchla@ohtShdaly iiRikd 86king! Bfinf b A ftd? 3R BlbihS hAgpee§ed
through the riser, which is typically adrilling riser. Access to the

t ubi ng annunsigledsnd \pgfore Bleadrillimpuisgh it renloyedifiet iksthllation ndsheofred, pligslrid | i ng
riser. The tubin anger,, does not include an, annul us ssage; .instead a
bypass ext é%%orflﬁlyé’%ﬁgmge {%ﬁg’éq?Bgeﬁ PayBRy: laian fubesp g‘eé’m}‘étl‘?‘htéeet ubi ng
hanger . Thibsttyai sdrfaRats HRTRERLGAS Bongh P!issaéég a%‘ﬂﬂ:%é% 13 dfd tht WeliRgR when

the bl owout preventer is closed on the tubing hanger running string. Well
flui ds canhbesipg.oduced from a subsea well after the wellhead assenbly is
fully installed and the well perforated (conpleted). However, the piping
necessary Qnv. well fluids fromthe well to a_processing facility
often | agsEjt%ﬁ(‘é:re%ﬁﬂﬂé}é%coaf'gglétfﬂﬂaﬁtreeclﬁr‘?ﬁoé’tz%tﬁi trggy WG 1PRiudey 3 Brodpehon ¢ he
wel | may beake@l RM n¥l 4 Parhile t@RPAGRIRRERELE. THbink!HaR ' 7@ ning in
t he mellbo?e:g%éditiongrly, therig usgd to driIIr%hg'%%{%gaﬁﬁfé%ﬁgve been
nmoved t o aheotizeatal diepd land gvithin the tfecafter e huerzbntak trbe Buigsthllein - Thenmbingr
produci ng ,formation fluids, the conpletion/drilling fluid is usually
forced frofieh IS\/%/BWFreMHE"H%h ﬂF’o‘?%t"i’_ fh sy RIS Fye‘i‘ driflinggser fseenietet hough,
the wel | mawidyGnRies RanaMHALRA AN Canfl IiIDRRE o IRIBHIRG: RREPIRI4BREAT! |11 g
fluid colum, thus preventing the well from producing. “The overba &nced
condi ti on bkangehdes potiedudechnaynulespassapg; ihkteadudyphss ektendsdliroligh thetréd tolad
and/ or replagin it mﬁtqﬁg IighEFr fluid, Either action generally requires
returni ng X9 §P3%|195ed- 309 Ve ther trbingdanesro Thisavpid sRace |camenunicstas vt thel | or
- punp |i ght HokHhg kit || FL .| . ining wel
fluid f ron? tohe orlnéﬁe%)ﬂﬁ?n getbi%v%ﬁ\?ﬂt%?%@@ga%sﬁ%ﬁﬂﬁ@ﬁ@@%ﬁ%ﬁ%g{lﬁlonﬁ gri I ling
fluid bei ngringnoved fromthe well. Since hydrocarbons

Well fluids can be produced from a subsea well after the wellhead assembly is fully
installed and the well perforated (completed). However, the piping necessary to convey
well fluids from the well to a processing facility often lags the wellhead assembly
completion. During this lag time, the well may be sealed with its completion and/or
drilling fluids remaining in the wellbore. Additionally, the rig used to drill the well will
have been moved to another drilling site. When the well is brought on-line for producing -
formation fluids, the completion/drilling fluid is usually forced from the well by the
formation pressure. In some instances though, the well may be overbalanced by static
head from the completion/drilling fluid column, thus preventing the well from producing.
The overbalanced condition can be corrected by removing the completion/drilling fluid
and/or replacing it with a lighter fluid. Either action generally requires returning a
drilling rig to the well to draw the fluid from the well or pump light fluid into the well.
Additionally, hydrocarbon containing well fluid from the formation might be intermixed
with the completion/drilling fluid being removed from the well. Since hydrocarbons

generally require processing or remediation, a barge is typically required since drilling
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generally require processing or renediation, a barge is typically required

since drilling 2 rigs are not equipped to properly handl e hydrocarbons.
Due to the cost associated with a barge, as well as the cost and tine
spent returning a drilling rig to a well site, subsea overbal anced wel |

conditions are undesirable. SUMARY OF THE | NVENTI ON: Di scl osed herein is a
nmet hod of renoving fluid froma subsea wel |l bore and subsea well head

assenbly. In this exanple, the l1.bgre is in fluid communication with a
o oduci g MHETRLABTA RSP RgIERYSrePS L Re PadternsH WIn d t hat

i npedes  nafapeahs fkPus fik ' ~ ' udes
providing a i’gpresssuri zZi r?gcgg&rrt:) Eltgﬁ(g%%gﬂe%glr{}\ﬁgg?nllﬁ@g rﬁggﬁflgyﬁﬁln}g@?hﬁ@g&a
pressuri zi myedelance will dondhionemtervadesirabled an exit, a suction |line having an
end coupled to the pressurizing device .entrance and a discharge |ine

havi ng an urizing device exit. The pressurizing
nodul e iIs g@ﬂﬂﬁ§§£gﬁﬂﬂfﬁﬁiﬂ&gﬁhﬁégﬂ assenbly so that the suction line is in
fluid conmunication with the non-production fluid in the wellbore. The
pressuri zi mesclshed ineRin & AalHOA! GthembPingd B ot ﬁ%ﬂ?}é@:ﬁ%‘l‘%feoﬁlduuﬂk from
the wel | bore, through the suction |line, through the pressurizing device,
and into t welliesicissengidy. ilm¢his dhamnpla, the wfdliboiecintin dimxlindmmbnicheon with a

non-production flyid is withdrawn so that the productiopn fluid is, flow ng
naturalIy,pﬁﬁgmﬂggé@ﬁwpﬁrhﬁtg%?&@@“@dﬁ“@@“db&@??@’P@H“b.ﬂddh§dﬁﬁﬁ¥§ted
device fromutdiegie! &IY@I} . re ri Zi : e :

rel ocated to anot herﬁds}ﬁ?)tgggﬁéwel %g% gi(s){s?'engﬁg ﬂéﬁg&?ﬁgagétf%pg&?@b@:?ed. The
met hod canpiesstirizthg mo@bilasibsep, twhere the esluleiinclodesdeptesarizing ideviseityithant i al |y
all the non-production fluid renoved fromthe wellbore. The pressurizing
devi ce can®BEDCORR BY ¥ Snfustion iag having an epboqupladigdhe preswizgigdevics one

exanple, t {:Zd i j i d both
o | oner o e s dihage BRY il GBI bRt AL Y B M s el
can be a pressurieingmyodulest abupdell witlo thecidllhead fseentilnso tHaethp kesioulingisig devi ce
is lowered_ froma vessel onto the production tree. The pressurizing nodul e
can i ncl udBuid gBRyniggtion withthe pomygraduptipn flyid imtheswellporm athesessndsinghr ough a
bottom sid ; : i n rein,. S i 0 | e is in,fluid
comuni cat ?eg‘ir)gev\% t f %e{ﬂafl)x‘l%gfva@grn\éﬁ%f‘ﬁdeug B%’)l??l gﬁfs%élaetﬂgfweglﬁgrehou%‘f%l?gtlhgan be
suction line, through the pressurizing device, and into the discharge line. When a

sufficient amount of the non-production fluid is withdrawn so that the production fluid is
flowing naturally, the pressurizing device can be deactivated and disconnected device
from the wellhead assembly. The pressurizing module can be relocated to another subsea
wellhead assembly and the steps repeated. The method can include operating the
pressurizing device until substantially all the non-production fluid rémoved from the
wellbore. The pressurizing device can be lowered from a vessel onto the wellhead
assembly. In one example, the pressurizing device is coupled to a production tree and
both are lowered onto a subsea wellhead assembly. The subsea wellhead assembly can be
a previously installed production tree and the pressurizing device is lowered from a vessel
onto the production tree. The pressurizing module can include a housing, an axial bore in
the housing that extends through a bottom side of the housing, and wherein the suction
line is in fluid communication with the axial bore. The bottom side of the housing can be
mounted onto the wellhead assembly and the axial bore can be in fluid communication
with an axial production bore formed in the wellhead assembly. The discharge line may

be in fluid communication with a production flow line that is in selective fluid
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nounted onto the well head assenbly and the axial bore can be in fluid
comuni cation wth an axial production bore fornmed in the well head
assenbly. The discharge line may be in fluid comrunication with a
production flow line that is in selective fluid 3 conmunication with a
non- production fluid processing facility; in this exanple the nmethod can
further involve flowing the fluid fromthe discharge line into the
production flow.line and selectjvely flowing the fluid to the praocessing
facility. AGOBF%‘HMIPWIQR)? fron-pradugtéon, figid; praeFsyng dardlityen Wisaerampde sl v t hat
is in flui d,oRomuURifGald: ﬂﬁoWettﬂwIixlf%thg ABRARom WRIRAAEe 1ihdintd thE pEaLRIE an end
of the suction |1 ne opposite the pressurizing device can e connected to
t he pr oductflownlipoanid. seletite@lydfleweing sledfluié teihe pressingehditg. of podogioatporg a
subsea wel | . gn this enbodinent, a _drilling vessel can be enployed to
instal | pr &8tREPoKded on thg weHhendgsemblighatismdlud cummpyicationvifhihesls@as ed
wel |, and Sedh; - Whi . i NS non-
producti on%?@?%? ﬁ%ﬂgg ri 1% ?Iﬁlgﬁd\e;oefg}g%u\é@@nh%@p &)gsr%%\?gedﬂ&\;\%sp ﬁglg’ g(eig\%é&
non- pr oduc the eonifelctet tb the pamivoiicigpard t he wel | bore. A second vessel can return
to the well to lower a punping systeminto engagenent with a subsea
~wel | head -hQLfSig‘g of the wellhead assenbly. Non- production fluid can be
drawn from/tedisgiened hergin 1 apmsther el qompldiing arwhsraavelle 1B 1this g@badimeph@ punpi ng
system thg. fl L i i into a
wel | f1 ui dgf‘g*ﬁ"%ﬁﬁ%ﬁ i égﬁbgf’%@ayﬁé’?‘gﬁgﬁg‘%ﬁ Pé%%@%@??%@%@?ﬁé&‘ﬁ

non- pr oduc tndintd d aabed Wil andasnused tdysbeydie fhe el tihle Welwdlilbse coiithiis fetIpi Ng
to a different wellhead assenbly connected to a

system can be m)\l/]sé“, ff : ; )

di fferent Bipdegiion@iid. {Ihe djdling wesselsan g remaved with the pen-predpstianetitidsubsea
Il. Th - [ id [ [ ns.  flow

(o have. fanEaFeRHEL Wlody (4 sE B SRH Rl R R P BB Pfne 10" o

product i onsyfsterti iltocmBademett Witk b tbstDwelliREOEASTIgT tHeawdlIhbddasWadlg Ndie
hydr ocarbons are renoved fromthe non-production fluid. Aternatively, the

punpi ng syBrodnstioahluiscan bp drastndipra theiselsse weH thrpughtthe wellheagasgemblymsing| ow
natural |y foratiops,due to . ear farmation pressyre. The
drilling vltgg é‘grﬁg @étrslysgeenq’ﬁé%%n?%ediqﬁ%% %ﬁnﬁ)eglsﬁlil%g?ffct??%ﬁletpf@@l gswtp O5urrpi ng
syst em canwéleflhidd grdusion 1iR. PWREHECS kA cdnt BErtion BE HRWIRIAEIRYMSH ATIIIAR be
coupled to a production tree on the second vessel and both |owered onto a
wel | head been withdrawn from the wellbore, the pumping system can be moved to a different

wellhead assembly connected to a different subsea well for use in drawing fluid from the

- different subsea well. The non-production fluid can contain entrained hydrocarbons
flowing (or have flowed) from an earth formation through the perforations. The non-
production fluid can be directed to a processing facility where the hydrocarbons are
removed from the non-production fluid. Alternatively, the pumping system can be
operated at least until the well begins to flow naturally through the perforations due to
earth formation pressure. The drilling vessel can be used to install a production tree and
the pumping system can be landed on the production tree. The pumping system can be
coupled to a production tree on the second vessel and both lowered onto a wellhead
housing of the wellhead assembly. The pumping system can be raised onto the second

vessel and transported to the different subsea well using the second vessel.

Another alternative method is disclosed that is for unloading a non-production fluid from
subsea wellbores. This method includes providing a wellhead assembly over a subsea

wellbore. The wellhead assembly can include wellhead housing mounted on the sea




housi ng of the well head assenbly. The punping system can be raised onto the
second vessel and transported to the different subsea well using the
second vessel. Another alternative method is disclosed that is for

unl oadi ng a non-production fluid from subsea wellbores. This nethod

i ncl udes providing a well head assenbly over a subsea wellbore. The
wel | head assenbly can include well head housi ng nounted on the sea 4 floor,
a producti r . ho ol ction
Bor e that oriroRRRE R A B ol ey R B A BB o
tree, and tdxadlyiestends thraiigh the oeltheatl datisiogand podidionwek) zb@lrtﬁat 1§Iikdﬂa1d

production port formed %dffglg the roductlon tree having an end in fluid
comuni cat i 8W“WW%“?‘1‘1@“E PEh Rrodugtien pet ﬁ&ﬂleéﬁﬁoughﬁhqf prgdugsionf or at i ng

an earth f roducti on
fluid in t%;e%hﬁ gﬁgﬁ@mgg%ﬁéngﬁﬁ% tiép%ﬁﬁro doe |on 1 ﬁ%e%?o e
pr oduct i on inghatet perforaingdinngirth forresRur infrsegteddsLthe Weh%re%&,le@ui%]ﬁ&{iur i zi ng
device with fIU|tﬂg|nl t and a fluid outlet. The nethod can then al so

i ncl ude | oWEIGRPY %‘é’ﬁ%%ﬁﬁ@%ﬁ%@@ﬁ%a praductionivi tatle pieduction

pressuri zi SO, I hat | dinlet 1is
in fluid cg nnﬁ%gi?l?wﬁ}égdn%]lgheMﬁlEeﬁ@gtrhggu%?g Zf’qujie&lc? ‘(‘(“%‘ﬁﬁ“‘ﬁr‘ ion
bore, -prova duiiputlet. Ui meahodiain e 259 1b@lh&€l@ﬂ'eﬁﬁ?t Ekﬁsﬁh&ﬂ{é rﬁ&dx@é ofithe
pressuri zing, devjce and the,  production |line | Ul d commruni cati on

bet ween t h# 4588k ‘ihsﬁreﬁw*i@i%ﬁaoc{%wbtmdmrémﬁaﬁmsmmhly, Sgﬁlamgletfhled inlet

pressuri zi SrhRid r duc i.on b

t hr ough t hfegg’lpl)fr&@{salsé hr WA lnca ! H%Rﬁﬁle%og(? ¢ (51(:?%&%‘?]1613}?1%??@%%?? hrge, Pé%‘%aﬁ er the
non- prod uﬂlhldowmrﬁhrutﬂlohsb&w@éﬂ afet flaid! yuth tITthe Wheskin®thd rél@vﬂé@lalngoth@
decoupling the pressurizing device fromthe wel'l head assenbly and al | owi ng
product i onprf’ii‘éﬁtlﬁnflﬁ’@nbltoﬁ]émg id gorhoyupigatiombetweér the nrodudmenﬂm@damdtthon li ne
due to th +P re of the earth.  formation head assenbly
of this exa @C%OH n i{lls '?%glg PIeSEHEREE Bodule dp p&%’ﬁl%‘ HrBd“CPHB ﬂb‘i‘i)%{ g%n por t
the fluid wﬂltﬁte afroﬁgmahéém@wﬁnésmuﬁeyﬂ&@ Rt AR RuctiB find, Qﬁd £k Jopdul e.

BRI EF DESCRI PTI ON OF THE DRAW N ure 1 is a sectional view of an

enbodi nentPreductor u%lgéalsmembsta@adl)as&mawn vitarh the welitwrepdedoaplifg ghee 2 is a

secti onal n.al ate ubse wel | head assenbl
: res%urlzmg &i& é Ha wel (P assgelﬂy an al?owsmg pro UCtIOIl fluid g‘om the y

earth formation to flow to the production line due to the internal pressure of the earth

formation. The wellhead assembly of this example can include a choke body attached to

the production port the fluid inlet of the pressurizing device stabs into the choke module.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of an embodiment of a subsea wellhead assembly with a

pump module.

Figure 2 is a sectional view of an alternate embodiment of a subsea wellhead assembly

with a pump module.

Figure 3 is an alternative embodiment of a pump module for use with a subsea wellhead

assembly.

Figure 4 is a side view of the pump module of Figure 1 being retrieved from a subsea

wellhead assembly.




with a punp nodule. Figure 3 is an alternative enbodi nent of a punp nodul e
for use with a subsea well head assenbly. Figure 4 is a side view of the
punp nodul e of Figure 1 being retrieved froma subsea wellhead assenbly. 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The apparatus and nethod of the
present disclosure will now be described nore fully hereinafter with
reference to the acconpanyi ng drawi ngs in which enbodi nents are shown.

This_subi eaSEPAIBIPDBSERATHION SEhFNYERYIoOWever, be embodied in many

different fornms and shou not be construed as |limted to the illustrated
enbodi mrents set forth herein; rather, these enbodi nents are provided so
that this dihs@bpaatmeand methbd of theopreseghdiacldsucomyll atve be alastribied nokaiflly convey
t he scope he inyv ion to those skil]ed, in the e nunbers refer

£t t . Lik
to like el g‘ﬁ’eeH‘_[a ot Wi fistiee OFGY achuRaipeiraiaes i%wﬁ{Céfe@%LWH@em%arﬁhe
acconpanyi REovir. 9PhRSubfdbt Sichb PR&knd GEIR A &aﬁgﬁ%t&a{ bE ShRo81RESn El%glgr .

illustration only. For” exanple, the directio erns such as
"l ower", " difteveit forntsbed shotld mnbe ¢dustriddes liatied bethaglussstdd émbodimusts sat e a
e_understood that the subject of the present

reIationaIfI@cEti.on. | t istoﬁ . sub )
di scl osur e 98 AGE;} rathare hesempediments are gryvided sodhatcirsdipclesraivill 8ser at i on,
exact mat efoihi i : ) ri L jpons and
equi val ent s Ovviul%lhag&ecﬁ'g%g{g’eﬁq%lg %l?}g%?f@gg%% O;f Elgq%vrep ﬁ&f {r?)[ﬂ {%Jee Sﬁglﬁegwi ngs
and speci f incthtiaon, Likbeanmbbarefeb eelikel eletleas etiroufhaist Fat theecoanbielicgdnt s of

the subj ec% di scl gsure and, .al t hough specific terns are enployed, they are
used in a GEHERS o thenarcampaning figwesfisstionnl yermipragsed fir ekeensampdse of
limtationg,deshdhRg! Jﬁg) ' . di € I eh €0 be linmted
only by threuscope op)gt%éée%p elgigfe%d&g c&?%i&bﬁ? ‘Eéhraesf gm;eegdeﬁ)%%\%v’t%)%l‘f?gure 1,
shown on t'eelos¢aarid thotikd &reibsing used foliBadraassedabial 26katidh.sposed over a subsea
formation 21. A wellbore 22 intersects the formation 21 and registers with

t he wel | head a??segg y 20. The wel | head assenbgé 20 includes an annul ar
el | head HbidP Rgusdsrstagcithatihe subieceetithe present displasurg isnobjipgtef inge exaEs nount ed

inits i nrH%'Eails%-?&ﬁ“ﬁgﬁ&foﬁp&p%ratfgﬁ?&ld&%ﬁghélg Bl Qb &Bmbits SHSRENF§SLbM the
tubi ng hanger 24 and 1s ,
as modifications and equivalents will be apparent to one skilled in the art. In the
drawings and specification, there have been disclosed illustrative embodiments of the
subject disclosure and, although specific terms are employed, they are used in a generic
and descriptive sense only and not for the purpose of limitation. Accordingly, the subject |

disclosure is therefore to be limited only by the scope of the appended claims.

With reference now to Figure 1, shown on the sea floor 19 is a wellhead assembly 20
disposed over a subsea formation 21. A wellbore 22 intersects the formation 21 and
registers with the wellhead assembly 20. The wellhead assembly 20 includes an annular
wellhead housing 23, and in this example, it has a tubing hanger 24 mounted in its inner
circumference. Production tubing 25 is suspended from the tubing hanger 24 and is
shown projecting into the wellbore 22. A production tree 26 coaxially mounts on the
wellhead housing 23. A casing hanger 27 is also coaxially mounted within the wellhead
housing 23 below the tubing hanger 24. Casing 28 attaches to the casing hanger 27 and
. extends into and lines the wellbore 22. A production bore 30 axially passes through the
wellhead housing 23 and the production tree 26. A swab valve 32 in the production bore

30 selectively provides access to the production bore 30 from the upper end of the
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shown projecting into the well bore 22. A production tree 26 coaxially
nmounts on the well head housing 23. A casing hanger 27 is also coaxially
nounted within the well head housing 23 bel ow t he tubing hanger 24. Casing
28 attaches to the casing hanger 27 and - extends into and lines the
wel | bore 22. A production bore 30 axially passes through the 2~ well head
housi ng 23 and the production tree 26. A swab valve 32 in the production

bore 30 sefredictivelive P6.0PHciREcPREES Sari oW FRPHRPISdICASN Q&ree}OStgr(;u%?@ the
upper end of the 6 production tree 26. Produced fluids can flowfromthe

pr oduct i on PEffustionperh3b shytwrdatepally ¢uteniliog fipor the prodebimomrbdra e rad thyouskt endi ng
fromthe pr I 30 and through .the production tree. 26 its
outer sur 1I‘O e‘i@%&gﬁ'\c\?\ﬁ[}%%g%%q gdis %t%%{af% Vvé‘fgeva%‘f% Cpmregige Oﬁi"ethr%‘g%gl?ct i on

bore 34. AppidudtiGi b2e34.i Arétiliction BROYWis SRANEEIREcbPtolREpiBiRdbnltRRst F €€ 26
and registering with the production port 34. A branch fitting 38, shown as

an upward apdEgiterngceph telpeoducidompart 34.oAttwartchditimgpdR) chovom as amepw@atdand

i ncludes an_isaolation valve 39 .thergin for selectively caontrol|ing flow

t hr ough thgacl})I§ rﬁ%it?{atcﬁt ?qnﬁ‘&&%@go%epﬁ%ﬁl&ﬁorblé‘?e an Hl?lludﬁ? _é‘ﬂatfqnt"_ta Vﬁ6838 can

be a receptagdiefdreéledtively@bhEdIAKSow HEEuABRKE QG m%f%'néﬁh%ﬂogznthet ube on
end of t i ng

its lower end that stabs sealingly into the upper - e tu hanger
24. A so, brapel filling 38 cambe akeckptads farflex tierkd. Traerd6tdoeldtiraee a GolaGbn | |

referring Fi qure 1 ex | e of . a pu nodul e 40 i s _shown having an

annul ar aglgﬁtogsgl}%v %’%%@&Sﬁaq’gﬁe%mggj mgbg‘g UPBSTSHEWH o@Ring hapestoitt ed on
Lhe pr oduChlsandiasic oBftrol TS BRIckichd ok Akigpagl e wi th the production bore
30. Activating the swab valve 32 puts the production bore 30 and bore 44

into fluid comunication. The bore 44 is accessible through a block valve
46 shown i $till referiing to Bigura i ganadxemplecofsputripanodul e i4 Shovmhavixgg dnadnaniat | y

th h th dapt body 42.. .Th ti i, 48 ts t } ti
Side of = BrBCChilgMuia bofe R SouarrBingonuied o6 tamedichs e  n
Figure 1 i%. aHeWBR 44Qs alidaaBIRRAifh thy BRduQonHorPs. 'A‘&i\}dgﬁ%@@%&/% Vilve 32 .

di spl acement punps, centrifugal punps, gear punps, progressive cavit
punps, - rediuy hearidugtipu bps, 3(r adi bére pidnipg, flaidccoaminalicaionpsThe Hope BarE but a

few. The punp . ischarge is il]lustrated routed to the production flow
line 37 trﬁcg‘%@‘ﬁ%éﬁm@ﬁ??chhé/a@f@ ndp thedors iy apdaliqye asugtihling 48 i ng 38.

Qt her for iBm@dd laterally through the adapter body 42. The suction line 48 connects to a suction
side of a pressurizing device; the pressurizing device illustrated in Fi gure 1 is a pump 50.

Example types of pumps include positive displacement pumps, centrifugal pumps, gear

pumps, progressive cavity pumps, reciprocating pumps, radial pumps, and axial pumps,

to name but a few. The pump 50 discharge is illustrated routed to the production flow

line 37 through an exit line 52 shown connecting to the branch fitting 38. Other forms of

coupling are available between the discharge line 52 and the production flow line 37.

The pump module 40 can be used such as when the wellbore 22 is in an overbalanced
condition that prevents pressure in the formation 21 from forcing fluid through the
wellhead assembly 20 and into the production flow line 37. In one example of use, the
wing valve 36 and block valve 46 are closed and the isolation valve 39 and swab valve 32
opened. The pump 50 is activated that in turn draws fluid into its suction side from
within the adjacent suction line 48. Evacuating fluid from the suction line 48 into the
pump 50 locally reduces fluid pressure thereby inducing fluid flow from the bore 44,
production bore 30, and production tubing 28 to flow towards the pump 50. Fluid in the
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coupling are avail abl e between the discharge |ine 52 and the production
flow line 37. The punp nodule 40 can be used such as when the wel | bore 22
is in an overbal anced condition that prevents pressure in the formation 21
fromforcing fluid through the wellhead assenbly 20 and into the
production flow line 37. In one exanple of use, the wng valve 36 and

bl ock valve 46 are cl osed and the isolation valve 39 and swab val ve 32

opened. The B@%Ct%t‘il@ngab&wuabenb’ltymﬁﬂmd s db@pitibd fid d Fr%ﬂdxtuf ofgict ] on

side from [ suction |ine 48. Evacuating romthe
suction line 5‘5 H[ﬁx{ure ﬂéé f?‘ﬂgﬁ’ﬁ ing theqump 39 ﬂ@ﬁhﬁbmgh thei dischargs $iuié end fey eby

i nduci ng fl uthd prdduétiéd aoWtIRR POr e aoduc ore g:'e and production
tubing 28 to flow towards the pu?he élBSedFYR'mlgd ?%glrecfs shsshangedh fluishi ng 28

can be any ttpfpélgbﬁhefhr@nch fittingeI8 sl to drayrediceon wauﬂke 391 irhd Eﬂ&hafrée | ;0" 2

fluid m xtur T d exiting the punp 50 flows throug |sc(?1sarge
l'ine and i ntrg Y I%CRJ% ‘ghﬁ% &b Brpdistion Hewdine 3T hed tbrcmlghdmmrfgld\(ﬁét\gﬁo&@

directs the télasl aggg;@p t branch fitting 38 and to the
production flow [ine BSM ~lEgitedl(b}?:t Oglrgg%éﬂef ﬂ}fﬁdﬁl?ayrt?ﬁ%’élpffg RY(? wesgel t he

producti on Fleging Rred@TionStbrageramd ghfisadiag); ﬁﬂgdor(\ﬂﬂkb pown) to a disposal
or storage site. Optionally, the fl UI ds may Dbe purrpe to an FPSO vessel

(Floating P on Stor e..an adin a rig, or workboat. The

wel | head asgg%b%tlm glg’u?r e"‘glF g éflérf?:fgﬂed to as aavevtdaaal io€ @bn@ntional

conventi onabvellmal H@@@ Hey in F| t he punp nodul e 40
ver ARG in By @ I S plympanagh: le0idersatbad Besbhon bes,

descri bed herein can be "used wth such
as the hori %ﬁtv&aﬁh aflesr itypesolf \&dﬁﬁﬁ@hs}gemﬁ% %H%ﬁﬁa%'hﬁﬂ&drﬁf I'vs}elllﬂée} rat e Ayl n this
tree

enmbodi nent , u %P{g er 24A is nounted within t
26A and above ? “\ﬂb‘fq daf @dsﬂ%ﬁl@gnb@hmsntt thetulnbg hglgehaﬁg@f m8\41ﬁed S
LT e R G SO P s

| aterally fornmed through the tu |ng

f1 ow bet Weéﬁng(trﬁ’éApﬂS ethveted diont ué)pdihﬁkl(ﬁﬁxﬁ B8 dodVag apg#?r%b&b éi, Thus

in spite of t glff rences between the vertica 20 of
Figure 1, 1?8‘1‘&*’&@ tbingHanger 20 A providés godietian ﬂhid&lo@&lﬁa%w@&ﬂu' e 40

L e G e
assenbl y - 20#wen thedesicaperlibog: dss@hiay bOBT Miahtq, A RS SNAP,YBLYE FRA Whi l e

of Figure 2, the pump module 40 can be installed and used on either type of wellbore

assembly 20, 20A. Accordingly, operating the pump module 40 with the horizontal

wellhead assembly 20A includes opening isolation valve 39A and swab valve 30A while

the wing valve 36A and block yalve 46 are closed. Fluid in the wellbore 22 flows

through the production tubing 25A exiting the tubing hanger 24 on its way through the

swab valve 32A. Closing the wing valve 36A prevents fluid from flowing through the

lateral bore 53. Fluid exiting the swab valve 32A enters the bore 44 and then the suction

~ line 48 where it is directed to the pump 50. After being pressurized in the pump 50, the

fluid exits to the discharge line 52 and is routed to the branch fitting 38A and into the

production line 37A. As noted above, from the production line 37A, the fluid can make

its way through a manifold to a disposal or storage site, an FPSO vessel, a rig, or

workboat.

An alternate embodiment of the pump module 40A is illustrated in a side sectional view

in Figure 3. In this example the pump module 40A includes a suction line 48A upstream

8




the wi ng val ve 36A and bl ock val ve 46 are closed. Fluid in the well bore 22
flows through the production tubing 25A exiting the tubing hanger 24 on
its way through the swab valve 32A. Cdosing the wing val ve 36A prevents
fluid fromflow ng through the Ilateral bore 53. Fluid exiting the swab

val ve 32A enters the bore 44 and then the suction line 48 where it is
directed to the punp 50. After being pressurized in the punp 50, the fluid

! . _. . ' ] 50 J
Tnio the - prasharal Sl btk Aiso RVl A R | ne 3

7A, the fl yiging 3DANEKSratddt fangedly thiRd@h bt iah @kH off thePpudhs POS ahd Ae St or age
site, an FPSO vessel, a ri wor kboat. An alternate enbodi nent of the

. arig, or . er rbod
punp - nodul Praditips flpy|ligs 87 att siouldbepeinigd ovtethatithewpipingicomnectipnsillggirated3. | n

this exanple t | e . 40A ingl udes suctign Lin 8A upstream 8
and con necthgfft"? gargﬁy?onlﬁﬁeeiﬁlg%ﬁ ther g‘&ﬁgﬁgﬁﬁ S“Fﬁleasp%Wle(ah% i) ?@eﬁﬁﬂmﬁgé%n’ i%ncl udes
di scharge cpiyplinggaPheilikeUsh tRtekdmbleastaaginy 3¢ aRNAcHEAiReIMeENthapuiipl t  Of
t he punp 50A and the production flow line 37. It should be poi nt ed out

that the pimidule 4@hatechcdfsan endiof paheke berdsr #. nThachdke olyetdhisngiosmher t han
fl anged, such | d, a threaded connection, a. coup)j.n a he |ike.
I'n tge exa%%ﬁl%(i%gfa W?frlgelgPert Wét%s‘ﬁc?ﬁﬁo%ppfl etgﬁ§%&‘c9flclﬂ?248ﬁj%ﬁxe‘ﬂgﬂﬁﬁee 40A
attaches t grotilcesifttr@i26at HRQKRIBESYpGE34. TR HBRKEYSDnaAoAGolHIWMom! NCI udes

a tubular nenber, with its end opposite the suction |line 48A affixed to the
product i on therveadlhesl assemily 2 tocuisirt popepuell madagemig. Elvwke@ntroldy Thé cimke cont r ol

fl f t [ 1.h nbl 20 t e . |1 t. Fl
cont rol by PaVe> kot sagcans cxds SottopalrES wiib TR Chaksdedy el Braea ea
Wi t hi n Therdgiedgecrb@Rbctrth cattRRrhiient, SEHEEHitE b PeficS® &al@Ry BRE o

permanent, such as with a reduced di aneter nmenber, or actively reéuci ng
cross sect grvelyireducmgeorss sation aiitha coptpd velvetypatlemdite Thewtiieadlasaeskybl y 20

shown in Figure 3.is a conventional type with the tubing hanger 24 |anded
in the we#(?J ﬁ’oﬁ‘&“i’?ga s cqnyeaiipapl ?;'51’1@’ it f “ﬁ’é‘%ﬂjhaélgﬁ’b% &ngg{ Buthe 3 is
useabl e wi f k IoR8 m@g Q%a&% ~ u

nodul e 40A&g1%@é?88§% %o%%‘?%‘? Eqﬁmwg{o\?\nglteﬁﬁgﬁoe t plgga ?@\%V“Iﬁtg'?‘ﬁ9 'rl'rﬁus

t he wi ng viapwef B8lhsbhdudinge Thaerhbeiiapetof freputrpanodulaiOthaFidured ebuplest he

tubi ng 25 and/ or. pl[lodu,ctié)n bore 30 can_fl ow throuqh the wall of the
in line with'the typical flow path. Thus the wing valve 36 should be in the open position

so that fluid in the tubing 25 and/or production bore 30 can flow through the wall of the
production tree 26, past the wing valve 36, through the suction piping 48A, and to the
pump S0A.

Shown in a side view in Figure 4, is an example of using a work boat 56 to attach or
remove the pump module 40, 40A from the wellhead assembly 20, 20A. A retrieval line
58 suspended from the work boat 56 attaches to the pump module 40, 40A. A remotely
operated vehicle (ROV) 60 can be deployed from the work boat 56 on a control line 62 to
assist with attaching to the pump module 40, 40A and disconnecting it from the wellhead
assembly 20, 20A. The conventional wellhead assembly 20 can be perforated before
attaching the production tree 26 and plugs (not shown) set within the well. In this
example, the production tree 26 can be lowered to the wellhead assembly 20 from the
work boat 56. The pump module 40 can be coupled to the production tree 26 before it is
lowered subsea, or after it is attached to the wellhead assembly 20. Any plugs in the

production bore 30 can be removed as needed. An example of a device and method for




production tree 26, past the w ng valve 36, through the suction piping 48A
and to the punp 50A. Shown in a side viewin Figure 4, is an exanple of
using a work boat 56 to attach or renove the punp nodule 40, 40A fromthe
wel | head assenbly 20, 20A. A retrieval line 58 suspended fromthe work
boat 56 attaches to the punp nodule 40, 40A. A renotely operated vehicle
60 can be depl.oyed fromthe work boat 56 on a control line 62 to
EangN)ist Wi t u&tf?%emqhbgﬁoaldﬁﬁén BERIPN Fbdlul (& SaBatentMio. a2 1of4de assiemet itagei t from

t he wel | hegd: @gﬂp , : ' ssenbl v 20 can
be perfor af?%ﬁngi or ebyegi&?agﬁ?dr%go%%gd %?%%gféﬁdgféﬁw %EMS g’%ge%aﬁlplfsuégﬁgr%%ot

shown) set Afiet duintplétion fived has Been phinped &xmrthé ecllbdre 20/ @tkecI0, B0A tig €18sed6 can be
| owered to the well head assenbly 20 fromthe work boat 56. The punp nodul e
40 can be @Bﬁﬁﬂﬁﬂy%é4ﬁﬁ%qﬁmﬁﬂuction tree 26 before it is |owered subsea,

or after it is attached to the well head assenbly 20. Any plugs in the

productio nlnbgl'é %f(gigpl% Jp tﬁ%%ﬁt&m}{& the ggi%g‘%ﬁ)gd T ﬁHﬁinﬁ ,n%{gngt Sﬁi@,ﬁ?g% and

met hod for ug renoval 1s provi enton’et a _ nt No.
7,121, 344, canpkrdgriedribe (hdtshowspstogheweliiicat AesepibbszN t TiannHEaduced Al ui g
incorporated, for, reference herein.in its entirety. After conpletion ui
has been pHifpEQdrsediniofls Wellborpilviathe dylingsigaod réaupin thereg aftsethe daHimeval ve
34, 34A i %31921% - - i bed
her ei n, a%rl i F§%5d$#88 n%ﬁ§§E§&§§&$éﬁgggﬁ%ﬁéﬁﬂ%gggg&gﬁgggnﬂﬁgﬁégﬁgmn) to
the wel | hegeraasbanohy tifle afidielistoindering Ut thoving #le driling righdddostegedionnt o t he
wel | bore 22 via the drilling rig an% remain therein after the drilling rig

has been dluid dewelines days begnapsial eand cpreeqishie thotigllecad @sseatly 8206
ar 11 ng. e nfRE) BeRlaBm SRERA UOR B Pl aRE L el R

drilling rig an S hav and

connect ed 200\ sheg the bifihiggdigdeseahirylo@les. 20%iscubleti absial iné@udhp hdtRiP4oTP modul e
40, 40A can be coupled with the wel |l head assenbly 20, 20A using the
drilling rd04 maywmovepop-presbgiiasiluids seghsaswonpietigh evdor drilling fimsisnfsetul e 40,
40A may repny n-RL.od i flulds ch npl eti.on and/or drilling
R N
unl oadi ng ahbl@eVihPeRcugRdf t}@dld)nélﬂﬂ’ﬁhydti@ﬁ fRAGUS M uRderb i cBOfe R meed 20N 1 Ui ds
to "underbal ance" the well bore 22,

fluid can flow from the formation 21 into the wellbore 22. The pump module 40, 40A

can also be used to remove substantially all the non-production fluid, all of the non-

production fluid, all of the production fluid and some of the subterranean fluid from the

formation 21. Wellbore 22 production can be initiated before or after retrieving the pump

module 40 from the wellhead assembly 20.

Since the fluids removed using the pump module 40 may have entrained hydrocarbons
that require processing, these fluids can be routed from the pump module 40 to a
processing facility 64. As noted previously, the processing facility 64 can be remote from
the wellbore 22. Alternatively, the facility 64 can be an FPSO vessel, a rig, or tanker.
Fluid flow to the processing facility 64 can be controlled with a control valve 65, shown
included in the lead line to the processing facility 64. Formation fluids can be produced
from the wellbore 22 after the non-production fluids are removed. The fluid entering the
production flow line to the processing facility 64 can be monitored to detect formation
fluid, which can indicate that the non-production fluids have been emptied from the

wellbore 22. At this time, the production line 37 would contain almost exclusively
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fluid can flow fromthe formation 21 into the well bore 22. The punp nodul e
40, 40A can al so be used to renove substantially all the non-production
fluid, all of the non- production fluid, all of the production fluid and
some of the subterranean fluid fromthe formation 21. Wl |l bore 22
production can be initiated before or after retrieving the punp nodule 40
fromthe wel | he 20, Since the fluids renoved using. the punmp

enb)
modul e 40 WHQ“%E&%‘%%‘SP ulis Thysihe contmelve of st befeien eo HiedbidBowie t hese
fluids canyhge gfﬂﬂh@@orf {%ﬁ’e”k’} b Qé’H}Pler%fjfb! f dég)t gﬁ, FheRRE 8%)?% ?g hABLy t y 64.

As noted previously, the processing tacili can be r rom the

wel | bor e 29Qoragé site; redinemyebyloadihg sthaen. | Atcyntoel vahie dids shivwnREChelesdkhe toa ri g,

or tanker._ Fluid flowto the processing facility 64 can be controlled with
a control DaAeREtES, Whichan bs oranedjtaeliony ﬁ‘ﬁé floxaig the depot 66t he processi ng

facility 64. Formation fluids can be produced fromthe wellbore 22 after

t he non-pr i i [ I 140t .oducti on
low 116 Tac e P mB e iF R g TEw el oSO 29 A e B

f or mat i on orftheratiewahlinds&and recotihea¢dtotahathet el lheadapeably®i @he fviellhedd have
been enptied fromthe wellbore 22. At this time, the production |ine 37
woul d contasFsbly AP sin heleraled rperipaterty therwellhcadassenbly 2P onatra disteldocatioiys t he

control va . ] i i | ion line
57 can be ol AT aREmEl SRR G olTodlibh Ind il Ak B0 LG 00
site, refithewygrk wat $@adanghe vadselotd. beAradeprfedlto thaldistal fotatisn. SIRROVBOt he | ead
line to the depot 66, which can be opened to allow fluid flow to the depot
66. After PROEPITAD fProdisraanagingand roanectiag the pwmp mrodis #0&em andstontiey 20, i t
can be rai . rkgval line 58 and reconnected to another well head
assenbly ég (g&\%éelﬂﬁlﬁ&gzg’ 15%sserrbl y 68 can be | ocated proximate to the
wel | head assenbly 20 or at a distal location. |If the well head assenbly 68
is at a diytehallydiat pumip moldle g0 oEn bosleeeddom e ek bohtt bnohé eethdri3e wor k
boat 56, or another vessel, to be transported to the distal |ocation. The

ROV 60  cdfr asiaclysent 19 e veilBeadhasesantingl)- dnane eramnle oiisestheryapmodelade 40
o 2 e bR 68 e 08, gyl BT,
wel | head assanpby. Be work bo& FXRl fenin UStie VidiSitpuirihg Me peeod of time
while the well 22 is being unloaded by the pump module 40 so that the module 40 can be
retrieved and transported to another location either for use or possible refurbishment.
One of the many advantages of the device and method described herein, is that equipment
dedicated for unloading and/or well cleanup is no longer needed on the drilling rig.
Moreover, the pump module is the only hardware required at a well for unloading the
wellbore; the pump module as described can utilize piping circuits installed for normal
well production to transfer the non-production fluids. As such, unloading a well with the
pump module described herein eliminates the need to bring onsite a drilling rig, barge, or

other well unloading units.

While the invention has been shown or described in only some of its forms, it should be
apparent to those skilled in the art that it is not so limited, but is susceptible to various

changes without departing from the scope of the invention.
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is nounted to the production tree 26 and | owered by the work boat 56 onto
the wel | head housing 24. The work boat 56 could remain in the vicinity
during the period of tine while the well 22 is being unl oaded by the punp
nodul e 40 so that the nodule 40 can be retrieved and transported to

anot her | ocation either for use or possible refurbishnent. One of the many

advant ages i d net hod described herein, is that equi pnent
dedi cat ed Yﬁ%kt2§6g§¥&éﬁéﬁ£/or wel | cleanup is no | onger needed on the
drilling rig. Moreover, the punp nodule is the only hardware required at a

vel I for unl oadingethfif of WehdvRQY Buid Bin Q%ﬁpsémg%}lb%r@ﬂ qgé%ﬂs@@@feﬁﬁ‘&du“ lize

piping circuits installed for normal well production to transfer the

non- pr oducasseamblf 20j the wellbors A2 heingmd faidicomnaunieakibn wiithha préducingfopnatiodul e
described herein elim nates the need.to bring onsi adrilling rig, barge,
or ot her %eh“ WRIAHBE AgouRTAductiqRryd tha BTPSIS R Ph A 41oBLK PEHSGIREor

described fofnHny? 1S HENShod Leind B, it should be apparent to those
skilled in the art’that ?? %s %otﬂ%o limted, but is susceptible to various

changes wi thout departing fromthe scope of the invention. 11 WHAT IS
CLAI MED | Qroviding appe¢shaniizing moduto ¢ ngmprisingla presmriaing dodees Oneit dnenaa2 and
subsea wel | head . assenbly 2 the well orekﬁz beiéﬁ%i n fluid connuni cati on

with a prdBéP g bIeen Ghe 9% Raviggfn eRhtoaiPhidrig the sHEARGS YJRCRIEBHIPING] d t hat
i mpedes nalieWc@'SOfag&‘ﬁ’dfisrcH%PgE Rfe B REHEE thal?ﬁ 5eHu |10 ekt dritfe aﬁ%ésnﬂgin

conprising: providing a pressurizing no conpri sing ressugizing

devi ce 50 devich 58n entrance and an exit, a suction line 48 having an end
coupled to the entrance of the pressurizing device 50 and a discharge |ine

52 having an end,coupled.to t it _of the pressurizing _ device 50;
coupl i ng tREPIRELE B‘Efg%“ﬁ&gﬁﬁ%‘?}ﬁ%gﬁWl%t{l?leﬁ@a@éﬁeﬁ’@gﬁz%%os@%WS"E@‘O% t hat
t he sucti I ISl I [-CAL 3,00 Wik ducti on
fluid in ?ﬁg4&é?ﬁﬁ%§gb§%?ﬂm%%??€gﬁﬁng thﬁﬁgggggﬁgﬁg?%gﬁﬁgg?%gégg’to dr aw

the non-production fluid fromthe wellbore 22, through the suction |ine
48, t hr oughtivdtieg thegmesniizingdevdenile diBy thandn-pradactidrefldd fohahegeellborae 52;

22, through the suction line 48, through the pressurizing device 50, and into the discharge
line 52;

when a sufficient amount of the non-production fluid is withdrawn so that the production

fluid is flowing naturally, deactivating the pressurizing device 50; and

disconnecting the pressurizing device 50 from the wellhead assembly, relocating the
pressurizing module 40 to another subsea wellhead assembly, and repeating steps (b), (c),

and (d).

2. The method of claim 1, characterized in that step (b) comprises lowering the

pressurizing device 50 from a vessel 56 onto the wellhead assembly 20.

3. The method of claim 2, characterized in that step (b) further comprises coupling
the pressurizing device 50 to a production tree 26 and lowering the pressurizing device 50

and production tree 26 onto a subsea wellhead assembly 20.

4. The method of any of claims 1 - 3, characterized in that the pressurizing module

40 further comprises a body 42, an axial bore 44 in the body 42 that extends through a
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when a sufficient amobunt of the non-production fluid is withdrawn so that
the production fluid is flowng naturally, deactivating the pressuri zing
devi ce 50; and disconnecting the pressurizing device 50 fromthe wel | head
assenbly, relocating the pressurizing nodule 40 to another subsea wel | head
assenbly, and repeating steps (b), (c), and (d). 2. The nethod of claim1,

characterized in.th tep . (b), conprises | owering the pressurizing device
50 froma 6%_8%?%89 B0 b et i b isén flaid copanypigaion ¥4 cl ai m
2, char act @ bzgrhdr44 Bt the LER ol 44 iV i MGH c&ﬁ%@ﬁlcﬁ%@ﬁ Wit dxRg Pxﬁ)td{}@tion
pressurizing device 50 to a production tree an ower i ng e

pressuri zi bage d@Yoroed 50 theanellhpadahsehblyg20t ree 26 onto a subsea wel | head
assenbly 20. 4. The method of any of claims 1 - 3, characterized in that

the pressugi zi nmodul 40 further conprises a body 42, an _axial bore 44
in the body 42 nﬁﬁd{*etﬁ%f iRy of ﬁ?‘&ifgzh“‘a?%%t%fiahﬁ?’%ﬁ_ tﬁ%ia?haf&?éﬂﬁéﬁys 2,
wherein  NeuigUGlh AR Bl 8§ pidafddehdaGRMIHOI LRUR N il elediie ffiaa! bore
44 and the axial bore 44 is in Tluird conmunication with an axial production
bore 30 f oromedunicatiohewitlelal eapkodsgenbilyid 3Rocessing Hacilitgt tedmethodfurthdr cl ai s

2 - 4, characterized.in that the discharge line 52 is in  fluid,

communi catS°GPTRPEHIY1RE @&%@N %ﬂmfﬂpf‘o@ﬁq Fﬁ’éﬁ@? Seate theprodnctien Bewilipg 37 ui d
comuni cat i - i I sing facility, the nethod
further é%ﬁg?*géﬁ%fﬁﬁgﬁﬁﬁggﬁﬁggéﬁ%ﬁ%&#$%%$?ﬁgﬁ%ischarge line 52 into the

production flow line 37 and selectively flowing the fluid to the
processi ng.f aciThetrpeth&d ofldny afetdias 1 of5, chrayactddrizetl an that 4 prodbetionhmtiedt 8ri zed in

that a productipn port 34 |s vi ded on the well head, assenbly 20 that is
in fluid &S?ﬁﬁé?ﬂo o eo‘ﬁel&xe?fh 23ARD AN 15 fpsbrammpnicalion wiffethsisHbSeep (b)
conpri ses GampRCH, Add IheRiA sh (b niif | Qfhnkd 8 '
pressuri zi ng devi ce 50 Foltﬁeﬁéfggh tl%% po%?ﬂgﬁ$i?@q29%§%ngﬁgﬁeégnpleting
a subsea wpbbsi@2he prepruriginggtevice 50 tathdpréduction pes34l i nstal | i ng production
tubi ng through a wel |l head assenbly 20 and into a cased well bore 22, and
form ng perfor tiog; in a |l of the mqllbore,ZZ while the wellbore 22
contai ns ron-p ms fié) cemy egflg a subsea well 22 comprising:

with a drilling vessel installing production tubing through a wellhead assembly 20 and

into a cased wellbore 22, and forming perforations in a wall of the wellbore 22 while the

wellbore 22 contains non-production fluid;
removing the drilling vessel and leaving the non-production fluid in the wellbore 22;

lowering a pumping system 40 from a second vessel 56 into engagement with a subsea

wellhead housing 23 of the wellhead assembly 20;

drawing non-production fluid from the subsea wellbore 22 and through the wellhead

assembly 20 using the pumping system 40;

discharging the pumped fluid from the pumping system 40 into a well fluids production

line 37; and

when a significant portion of the non-production fluid has been withdrawn from the
wellbore 22, moving the pumping system 40 to a different wellhead assembly connected

to a different subsea well for use in drawing fluid from the different subsea well.
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renoving the drilling vessel and |eaving the non-production fluid in the
wel | bore 22; lowering a punping system 40 froma second vessel 56 into
engagenment with a subsea wellhead housing 23 of the well head assenbly 20;
drawi ng non-production fluid fromthe subsea well bore 22 and through the
wel | head assenbly 20 using the punping system 40; discharging the punped
fluid fromthe i system_40 into ,a well fluids production |ine 37;
and when glg-si gn"'?#?n@ﬁﬁgdﬁ%fcf%ﬂa ghargqierized po frabhg dopgroquctipy fihiscoptains

wi thdrawn g0 dih§drolabbROAGYIAS frolDM &ggi B

different well heag rgssen%% clo%ngct eofgg}tlg&glagl e@g?\l%@fﬂ setgspa\l}vitgﬁ?’meor use
i n dr awi ngmkthod furflreocorhprésing difeetingithe auh-paaivegdd fluid & Bproddssingichiogamaf cl ai m
7, characterized jn that the non-production flujd contains entrained

hydr ocar bOngofV’rtg\ld]?lby TPeREPLS e the nogrweduclen 8wid hr ough t he perforati ons,
the method further conprising directing the non-production fluid to a

brocessi NGy aci Hid e of IR et oo U aGRIRONE i 1AMiLDP) RaRpALAdUC | on

fluid. 9. The method of any of clainms 7 or aracteri ze at step
(f) conprieasnuiognd bperateghd puopeg aysterh HO apleagiungl thestehbepihsatatdralfysto unt i |

the well begins naturally to | ow t hrough the perforations due to earth
formati on g‘?"ég?ﬁ?@tgi@?rféﬁ OFEUR Q) © m%ﬁya‘f&nm’pﬁmﬁg 7 - 9, characterized in
that step (a) further conprises installing a production tree 26 with the

drilling vggsel : ro R : i lag system
40 on t%e gjrsodu%@gﬁﬁéfge&géf&%%shﬁhgéerret ﬁ%%%g%nﬂggﬂ}%&tg )cilfugﬁer}%sf&%h Q%O, d
char act er iingdlling at fraductivepree 6 Wit theedrilling wpustlsarl tau) ifingher kemprisgsi ng
system 40 to .a %oducti on tref 26_on t(g‘g,second vessel 56 and |owering the
punpi ng syi@Rding I PERWIRE FacE b e iohter 20-wel | head housing 23 of the
wel | head assenbly 20. 12. The nethod of any of clains 7 - 11, characterized

in that stgp (fIheCRRMOLY S(ﬁsanyL Gt St §Ne QUIRIRESYP t(i)r? @]?]ﬁ %(t:ﬁ%ﬁcz fhftfersecond

vessel 56 and transporting the punping system40 to the rent subsea

wel | usin grotipeissssmophingths pemnphii. syst@m 44 te alpselactiel trdecbcbnahes ssrbhd védeel
conmpri si ng. . .
pri st gS6 and lowering the pumping system 40 and production tree 26 onto a wellhead housing
23 of the wellhead assembly 20. |

12.- The method of any of claims 7 - 11, characterized in that step (f) comprises
raising the pumping system 40 onto the second vessel 56 and transporting the pumping

system 40 to the different subsea well using the second vessel 56.
13. A subsea wellhead assembly 20 comprising:
a wellhead housing 23 mounted on the sea floor with an attached production tree 26;

a production bore 30 that axially extends through the wellhead housing 23 and production

tree 26, and that is in fluid communication with the wellbore 22;

a production port 34 formed through the production tree 26 having an end in fluid

communication with the production bore 30; and

a pump module 50 having an inlet in fluid communication with the production bore 30
through the production port 34 and a discharge in fluid communication with a production

flow line 37.
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a wel | head housing 23 nounted on the sea floor wth an attached production
tree 26; a production bore 30 that axially extends through the well head
housi ng 23 and production tree 26, and that is in fluid conmunication with
the wel | bore 22; a production port 34 forned through the production tree 26
having an end in fluid conmunication with the production bore 30; and a
punp nodul ¢, 50 haying.an inlet in fluyid comunication with th r.oducti on
bore 30 tﬁdf'oughail}ﬁ‘eg"&rs??dw&]lt“i’%ﬁ %ﬁﬁn?b%%oé’rf(flaémd}%(ﬂhé’faﬁ@“ﬁg m {ali'f“gﬂu‘d

communi cat { it iR BREALHELd $dudiof Wold 3% fre pfg

wel | head assenblly 120 of c}‘lalé’l r‘??lSU,l 1cﬁa?act eP?zeeogu?nr#%%%téXtﬁ[&t}ﬁgl%H@%

comuni cat wathofht peeinctidretrgr 26duct i on bore 30 and the punp inlet extends
through the wall of the production tree 26. 15. The subsea wel | head

csserty' 2 of sy ot Lol 13 0t chatscler 24 I e e e oad
Fﬁ;t . ﬁgi(e\lﬂgg g@llgefha%fybt}'}" 8 fheF coMiprisBSa BIdRE BHAY 34 AehcHEYV loGhe pBdsdRRS 1 Nt o

port 34, wherein the fluid inlet of the pressurizing device 50 stabs into the choke body 54.
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