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ABSTRACT OE THE DISCL0SURE 
A submarine driling methodin which the casingis 

1oweredin the water,the drilstringis1owered through 
the casing,awelboreis driled,the dril stringis raised 
sothatitslowerend remainsin the wellbore,the dril 
stringisanchored tothe casingandthe upper portionis 
disconnected above the anchoring,the casingis guided 
intothe wellbore bythe lower portion ofthe dril pipe, 
the anchoring of the dril pipe is released,the casingis 
setand subsequentstepsaretaken tocomplete the drill 
ing of the wel bore while maintaininga direct conneC 
tionfrom the drilingvesseltothe welboreataltimeS? 
Thisabstractisneitherintendedto definetheinvention of 
the application which,of coUrse,is measured by the 
claims,norisitintendedto belimitingasto the scOpe Of 
theinvention in any Way? 

The presentinvention relatesgeneralyto a method of 
dringa submarine wel?More particularly,the present 
invention relates to the driling of a Submarine Wellin 
relativelydeep waterandthesettingof casinginthe wel 
bore? 

Summary of the Invention 
Themethod ofthe presentinvention contemplatesthe 

utilization ofthe dr? stringand the casingto maintain 
a direct connection between the drilling vessel and the 
wel boreataltimesandincludesthe steps wherebythe 
drilstringis used toguidethe casinginto the wellbore? 
Thesestepsareaccomplishedwiththeusualdrillingequip 
mentwithoutthe necessity ofstripping casingovera dril 
stringand donot require additional hoisting equipment 
such as has been usedin the past to separately Iower a 
casing string over a guide string?Subsequent steps of 
dringandguidingcasingintothe welbore by anchor 
ingthe drillstringtothe casingandthereaftersettingthe 
welhead controlequipmentare al similarly performed 
in such a mannerthatonly one pipe stringis handed On 
thedrilingvesselatonetime, 

Submarine Wel driling has been common for many 
Years.Platforms have beenerectedin shalow water,but 
considerable dificulty has been encountered in deeper 
waterwhcreina foating platformis used?In some sub 
marinewel-dringsystems,connection atthe submarine 
foor are-made by divers?Considerable work has been 
done in recent years to eliminate the need for divers 
since the driling ofwelsin Watertoo deep for man to 
descend to thesubmarinefoor has been limitedin depth 
toman'snormaldivingdepth.Much ofthisworkhasbeen 
devoted torobotsto simulate the work of a diver with 
the aid of closed circuittelevision from the Submarine 
foortothefloatingplatform ordringbarge,Eventhe 
new developments which have evolved from such work 
require the use of many guide lines extendngfrom the 
submarinefoorto the fioatingplatform? 
Handlingguide linesand keepingthemfrom tangling 

is a very dificult undertaking?Therefore,an object of 
the presentinvention isto provide a method of drilling 
a submarine welwithoutusingfoorto surface guide 
lines? - 

Anotherobjectofthe presentinventionisto provide 
a method of drillinga submarinewelin which the dril 
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pipeis maintained partialyinthewelboretoguidethe 
casingintothe wellbore. 
Afurtherobjectisto provideamethod ofdrilingand 

completingasubmarine welin deep waterin which the 
Connection to the wel bore from the foating platform 
ismaintainedataltimeswith the casingorthe drilpipe? 

Stilanother objectofthe presentinventionisto pro 
Videamethod of drilingasubmarinewel1in deep water 
SOlely by manipulation ofthe casingand drilpipe? 
Another object ofthe presentinventionisto providea 

method of drilinga submarine we?in deep waterusing 
Onlythe Usualdrilingequipment? 
These and Other objects of the presentinvention are 

hereinaftermorefulyexplainedandsetforthinreference 
to the drawings wherein: 
FIGURE 1 isa schematic view of the initialdrilling 

Of a Submarine welaccordingto the presentinvention? 
FIGURE2isasimiarview oftheapparatusaftercom 

pletion ofdrillingforthelargestcasing? 
FIGURE3isasimilarview ofthe guidingofthelarg 

est casingintothe Welbore. 
FIGURE 4ilustratesthe position of the 1argest cas 

inganditsSupportonthefoating platform afterthe dril 
Dipe has been removed? 
FIGURE5illustratesthe largest casingsetinthe well 

bore andadditionaldrilling ofasmalerwel1bore there 
below? 
FIGURE 6iustratesthe second casingassetin the 

Well bore? 
FIGURE7ilustratesadditionaldrilingbelowthesec? 

Ond casing? 
FIGURE8ilustratesthe disconnecting ofthe largest 

casingnearthe submarinefoor. 
FIGURE9iustratesthe position ofthedri1pipeafter 

the disconnected portion of the largest casing hasbeen 
removed? 
FIGURE10issimilarto FIGURE 9andfurtherius 

tratesthe SUpport ofthe third casingand the connection 
Ofthe thirdcasingtothe drilpipe, 
FIGURE 11 ilustrates the third casingloweredinto 

the welboreguided bythe drilpipe? 
FIGURE12ilustratesthe loweringofapipestringto 

pick up the drilpipe? 
FIGURE13iustratesthe thirdcasingcompletelyset 

”inthewe?bore, FIGURE14ilustratestheusualdrilingmandrel,blow 
Out preventers,fex-joint-type equipmentattached to the 
third casingnearthe submarinefoor, 

In describingthe method ofthe presentinventionitis 
more easily Understood by reference to the folowingSpe 
cific example?Awelisto be driled atapoint having 
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1,000feet ofwaterabove thesubmarinefoor.Afoating 
Platform isto be used for such operation,and Suitable 
neans will be provided to maintain the position of the 
foatingplatformataltimes overthe drilingsite,The 
welisto have200feetof36-inch casing,300feet of20 
inchcasingand1500feet of13%-inch casing? 
Asshown in FIGURE1,the foatingplatform 20is 

providedwithasuitable derrick21andotherusualrelated 
equipmentfordring.Theplatform20ispositionedover 
the selected drilingsite,and such positionismaintained 
within reasonabletolerancessothatthe welborewillbe 
ataltimes directly Underthe platform 20. 
Afrst casingstring22,being36-inch casingand hav 

inga disconnectjoint23,is1owered from the platform 
20to a position closeto the submarine foor24.Usualy 
the casing22wilbelowered untilittouchesthe foor24 
andthenitwilberaisedthelength ofonejointofcasing? 
This distance will be suficient to prevent the casing22 
from engagingthe foor24 duringdriling because ofthe 
novement of?latform29 responsive to the surface mo 
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tion ofthewater.The casingstring22issupportedonthe 
platform20bythe usualbowl25andslips26.Thejoint 
23is preferablyslightly more than 200 feet from the 
lowerendofcasing22sothatwhencasing22isset?itwil 
be slightlyabove submarinefoor24, 
The drillpipe27,havingan anchor28 positioned as 

hereinaftersetforth,isloweredthrough the casing22,A 
welbore29forthe casing22is dried bythedrilbit30 
and underreamer31,Drilingiscontinued until200feet 
of wel bore29iscompleted.Thisisthe position ofthe 
Dartsasshownin FIGURE1? 
With the driling ofwelbore29completed,the drill 

Pipe27israisedapproximately100feet,andthe anchor 
28issetagainsttheinteriorof casing22.Withanchor28 
set,the drilpipe27is disconnectedatajointabove the 
anchor28.The disconnected drilpipeisraised and re 
movedcompletely. Removalofthe disconnected dril?ipe 
above anchor28 wilfaciitate the subsequent lowering 
ofthe casing22tothepositionillustratedin FIGURE3? 
Duringthistimethe portion of drillpipe27anchored to 
casing22wilnever be moved out of wel bore29and 
wil perform the functions of maintaininga direct con 
nection with the well bore29and guidingthe casing22 
into the wel bore29to the position as shown in FIG 
URE3? 

Thereafter,drilpipe27willagain be loweredintothe 
casing22and suitablyguided to engage the portion of 
dri1pipeabove anchor28,With the dri1ppe27con 
nected,anchor28isreleasedand drillpipe27isthereafter 
puledandstoredonthefoatingplatform29? 
With thedrilpipe27removed,the casingwilbe Sup 

ported bythe bowl25and slips26and willextend ap 
proximately100 feetless the length of one casingjoint 
intothe welbore29asshown in FIGURE4,Asuitable 
fexiblejoint32is connected to the upperend of casing 
22,andthe casing22is loweredinto the wel bore 29. 
With approximately200 feet of casing22 positionedin 
the welbore29,thecasingiscementedin place? 
As shown in FIGURES 5 and 6,additional driling 

belowthe casing22providesthe wel bore33toreceive 
thesecondcasing34.Inthe examplethissecondcasingis 
20inchesin diameterandapproximately 300feet long? 
The wel1 bore 33 wilextend approximately 200 feet 
belowcasing22sothatcasing34maybecemented with 
itsupper100feet positionedwithcasing22. 
Whencasing34hasbeensetandcementedinwelbore 

33,the driling of wel bore35is commenced with the 
drill pipe27extendingthrough casing22and34as best 
shownin FIGURE7,Inthe examplethe drilingwilbe 
completed whenthewelbore36is1500feetbelowthe 
1owerend of casing34, 
Withthe completion ofthe wel1bore36,the dril pipe 

27israised,anda hanger37,whichis hydraulicalyactu? 
ated,andaninternalreversingtool38aremountedonthe 
drilpipe27approximately1300feetabovethe dri1bit 
30.Thereafter,the drilpipe27isloweredintothe posi 
tionasilustratedin FIGURE8.Inthisposition the dri? 
pipe27isrotatedon the platform20andthereversing 
tool38wilrotatethe upperportion of casing22above 
joint23to causethe casingto disconnectatthejoint23 
This disconnection ofthe casing22bythe reversingtool 
38wi1be betterunderstood byreferenceto my copend? 
ingapplication Ser. No.416.308,fled Dec.7,1964,which 
isspecificalydirectedtosuchtool, 
With the joint23 disconnected the anchor 37is set 

hydraulicalyto anchordrilpipe27totheinteriorofthe 
casing22abovethejoint23.The drilpipe27is discon? 
nectedata pointimmediatelyabove anchor37.The dis 
connected portion of drippe27withenberaisedto 
the platform20.Theremainder ofthe dri1pipe27will 
be hanging?romthe anchor37.Thus,asthe disconnected 
portion of casing22israised,the drilpipe27wilalso 
be raised until al of the disconnected casing has been 
taken aboardthefloatingplatform20,Atthis point,the 
1owerendofdrilpipe27wilextend downfromthefoat 
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4 
ingplatform20intotheupperportion ofthe weldefned 
by casing22and casing34,both of which have been 
cementedin the wel,Thisposition ofthe drilpipeis 
iustratedin FIGURE 9? 
The welbore36issuficiently1argetoreceiveathird 

orsmallestsize casing39,thirteen andthree-eighthsinch 
casinginthe example.Asshownin FIGURE10,with the 
drilpipe27suspendedinthe wel,alength ofthe casing 
39islowered from the platform20in surroundingrela 
tion to the upperend of drill pipe27.The casing39is 
supported bythe slips40inthe bowl41,and an anchor 
42isplaced on the upperend of drilpipe27andactu 
ated to be setin the casing39so that drilpipe 27is 
supported wholy by the anchor 42,The casing39 is 
thereafterloweredinto the wel bore 36to the position 
ilustratedin FIGURE11.Duringthisloweringof casing 
39thedri1pipe27wi1beinwelbore36andwilguide 
casing39through casings22and 34intowel bore 36? 
Additional driH pipe 27,as shown in FIGURE 12,is 
1oweredthroughcasing39whichissupported byslips40 
in bowl41,Whentheadditionaldrilpipe has been con 
nected to the drilpipe27immediately above anchor42, 
the anchor 42 will be released and al of the drill pipe 
27 wil be removed from the wel and from casing39 
asshownin FIGURE13.Thereafter,asshownin FIG 
URE14,casing39isloweredintowellbore36andsuita 
ble equipment43,suchasa driling mandrel,abase,con 
nectors and blow-out preventers,is connected to casing 
39,Asuitablefexiblejoint44isattached to the upper 
end of casing39.Thereafter,casing39maybecemented 
and furtherdrilingandrunningof casingstrings can be 
carriedoutthroughthecasing39. 
Again,when the wellis ready for completion,the 

dril pipe27wil beruninto casing39toapoint1500 
feet below the foor24,The drill pipe would be hung 
from the lowermost connector which can be disengaged 
and al of the equipment 43 puled,leavingabout 500 
feetofdrillpipeintheweltoguidethe placingofthepro 
duction equipment(notshown)atthe top of casing39. 
From the foregoing descriptionithasbeen shown that 

the presentinvention providesa method of drilling an 
underwater wel without the necessity of connections 
made bydiversor byguide wires.Ataltimes,duringal 
operationsfrom theinitialdrilingto the finalsetting of 
the production equipment,there isa direct connection 
from the foatingplatform tothe wel bore.Inthisman 
ner,the guidingisaccomplished bythe drill pipe string 
or by the casingstring?The amount of work and han 
ding of the driling equipmentis minimized while the 
Wel bore willataltimes be directly connected sothat 
no dificulty will be encounteredin loweringcasinginto 
positioninthe Welbore. 
Whatisclaimedis: 
1.The method of driling a wel1 in water from a 

foatingplatform comprising, 
loweringcasingto a position whereinitslowerendis 

immediatelyabovethe underwaterfoor, 
lowering drillon drill ppethrough saidcasingtothe 

foor, 
drilinga welboretoreceive said casing, 
Securingthe drilpipetothecasing,and 
loweringthe casinginto the wel bore with the dri 

pipeguidingthe casingintothe wel1bore, 
2,The method of setting casingin a submarine wel 

bore comprising, 
lowering casingto a position close to the submarine 

foor, 
drilingawelbore withadri1pipeextendingthrough 

Saidcasing, 
Securingdrilppeagainstlongitudinalmovementrela 

tivetosaidcasingafterat1east partorsaidwelbore 
Hasbeendriled, 

loweringSaidcasingintosaidwelboreguided bysaid 
drilpipe, 

releasingSaiddrilpipefromsaid casing,and 



loweringsaid casinginto the desired position in said 
Wel bore. 

3.Themethod of drillingawelin waterfromafoat 
ingplatformcomprising, 

lowering casingto a position whereinits1owerendis 
immediatelyabove the underwaterfoor, 

lowering drillon dril pipethrough said casingtothe 
foor, 

drillinga well bore toreceive said casing, 
anchoringthe drilpipetothe casing, 
loweringthe casinginto the welbore with the dril 

pipeguidingthe casingintothe welbore, 
disconnectingthe drillpipefrom the casing,and 
drilingan additional well bore therebelow? 
4.The method of setting casingina submarine wel 

borefromafoating platformcomprising, 
lowering casingto a position immediatey above the 

submarinefoor, - 
securingthe outer periphery ofthe Upperend of said 

casingtothefloatingplatform; 
loweringa drill on dril pipe through said casingto 

thesubmarinefoor, 
drilinga well bore toreceive said casing, 
raisingsaid drill pipe ofthe bottom ofsaid wel bore 

toaposition whereinsaiddrilpiperemainspartialy 
insaidwelbore, 

anchoringsaid drill pipe to said casingwith said drill 
pipe positioned partialy in Said wel bore, 

disconnectingsaiddrillpipeatajointabove thepoint 
atwhich saiddrilpipeisanchoredto Saidcasing, 

removingthe disconnected drilpipe from Said casing, 
and 

1oweringsaid casingintosaid wel bore wherebysaid 
drilpipeanchoredtosaidcasingwilguidesaidcas 
ingintosaidwellbore? 

5.The method of setting a Second casingin a Sub 
marine wellin which the first casing has been Setandis 
provided with a disconnectjointatapoint on Said first 
casingimmediatelyabovethesubmarinefoorcomprising, 
drillingawelboretoreceivethe Second casingbelow 

saidfirstcasingwith the drilpipeextendingthrough 
Saidfrstcasing, 

liftingsaid drilpipe partialy out ofsaid casingafter 
completion of the drilling of said wel bore, 

instalingananchorandareversingtoolon Said dril 
ppe, 

1oweringsaid dril pipeinsaid casingto position said 
reversingtoolacross said disconnectjointin saidfirst 

casingandsaidanchorimmediatelyabove Saidjoint, 
rotatingsaiddrilpipe torelease saidjoint with Said 

disconnect tool, 
settingsaid anchor to secure said dril pipe in the 
1owerend of the disconnected portion of Said first 
casing, 

disconnecting said dril ppe immediatey above Said 
anchor, 

removingthe disconnecteddrilpipe, 
raisingthe disconnected portion ofsaidfrstCasingwith 

saiddrilpipeattachedtherein, 
the lowerend ofsaiddrilpipe remainingwithin the 

set portion ofsaidfrst casingand below duringthe 
raising of said disconnected casing,and 

loweringasecond casingwith Said dril pipeanchored 
in the lower end thereof whereby said dril pipe 
guidessaidsecond casinginto Said wellbore? 

6.The methodaccordingtoclaim5includingthestepS 
of 

releasingthe anchor betweensaid dril pipe and Said 
Second casing, 

1oweringsaidcasingintoits desiredSet position within 
said welbore, 

7.The methodaccordingto claim 6 wherein, 
saiddrilpipeisremovedfromsaidSecond casingafter 
saidanchorisreleasedand beforesaidSecondcasing 
isloweredintoits desired Set position? 
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6 
8.The method of drilling a submarine wel 

foating?latform comprising, 
loweringa first casingstringintothe waterto a posi 

tion immediately above the submarine foor, 
securingthe outer periphery ofthe upperend of said 

casingtothefioatingplatform, 
1oweringa drilon drilpipe through said first casing 

stringtothe submarinefoor, 
driling a first wel bore to receive said first casing 

string, 
raisingsaiddrilpipefrom the bottom ofsaidfirstwel 

bore to a position wherein said drilpipe remains 
partialyinsaidwelbore, 

anchoringsaiddrilpipetosaidfirstcasingstringwith 
saiddril pipe positioned partialyin Said wel bore, 

disconnectingsaid drill pipeatajointabovethe point 
at which said drillpipeisanchored tosaidfirst cas 
ingString, - 

removing the disconnected dri pipe from Said first 
casingstring, 

lowering said frst casing stringinto said wel bore 
whereby said drilpipe anchored tosaidfrst casing 
string wil guide Said first casing stringinto said 
welbore, 

1owering drill pipe and connectingto the dril pipe 
anchoredinsaidfirstcasingstring, 

removing dril pipe from said first casingstring, 
loweringand settingsaidfirst casingstringinsaidfirst 

welbore, · 

drilingasecond well bore belowsaidfrst wel bore, 
liftingthe drilpipeused to drillsaidsecond welbore 

while maintainingthe lowerend of said dril pipe 
withinone ofsaidwelbores, 

anchoringdrillpipetosaidfirst casingstringatapoint 
above the Submarine foor, 

disconnectingsaid first casingstringata point below 
saidanchoring ofsaiddrilpipeandabovesaid sub 
Tmarinefoor, 

ifting said disconnected portion of said frst casing 
stringand said dril pipe to said foating platform 
whiethe lowerend ofsaiddrilpiperemainsinsaid 
secondwelbore, 

releasingsaid anchoring of saiddriH pipe tosaidfrst 
casingString, 

anchoringsaiddril pipe whilestilinsaid secondwel 
boretoasecondcasingString, 

lowering Said Second casingstringfrom Said fioating 
platformintosaid second wellbore guided bysaid 
drilpipe, 

releasingtheanchoringofsaiddrilpipetosaidsecond 
casingString,and 

loweringsaidsecond casingstringinto positionin said 
secondwelbore? 

9.The method of drilinga submarine wel from a 
foatingplatformcomprising, 

loweringa first casingstringinto the waterto a posi 
tionimmediately above the submarine foor, 

securingthe outer periphery of the upperend of Said 
casingtothefoatingplatform, 

1oweringa drion drilpipe through said frst casing 
stringtothe submarinefioor, 

drillinga first wel bore to receive said first casing 
string, 

raising said dril pipe from the bottom of said first 
well bore to a position wherein said drill pipe re 
mainspartialyinsaidwellbore, 

anchoringsaiddrilpipetosaidfirst casingstringwith 
saiddrilpipe positioned partialyin said wel bore, 

disconnectingsaid drillpipeatajointabove the point 
atwhichsaiddrillpipeisanchoredtosaidfirstcasing 
string, 

removingthe disconnecteddrilpipefrom saidfirstcas 
ingstring, 

1owering said first casing stringinto said wel bore 
whereby said dril pipe anchored to Saidfrst casing 

from a 
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stringwilguidesaidfirstcasingstringintosaidwel 
bore, 1oweringdrilpipe and connectingtothe drillpipean 
choredinsaidfirstcasingstring, - 

removingdrill pipe from saidfirst casingString, 
loweringand settingsaidfirst casingstringinsaidfrst 

welbore, 
dringasecondwel bore below saidfirstwell bore, 
settinga Second casingstringin Said Second Wel bore, 
drilingathirdwel1bore belowsaidsecond welbore, 
liftingthe dri1pipe used to drilsaidthird wellbore 

while maintainingthe lowerend of Said dril pipe 
withinone ofsaidwelbores, anchoringdrilpipetosaidfirstcasingstringatapoint 
above the submarine foor, 

disconnectingsaid first casingstringata point below 
Saidanchoring of said drilpipe andabove said sub 
marinefoor, 

lifting said disconnected portion of said first casing 
stringand said dril pipe to Said foating platform 
whilethe lowerend ofsaiddrilpiperemainsinsaid 
thirdwellbore, 

10 

20 

8 
releasingsaidanchoring ofsaid drilpipetosaidfrst 

casingString, 
anchoringsaid driH pipe whiestillin saidthirdwel 

boretoathirdcasingstring, 
loweringsaidthirdcasingstringfromsaidfioating plat 
form into saidthird wel boreguided by said drill 
ppe, - 

releasingthe anchoring ofsaid dri1pipetosaidthird 
casingstring,and 

lowering Saidthird casing stringinto positionin said 
thirdwelbore. 
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