+2115858..Adj ust abl e conduct or gui de assenbly for sub-sea wells and nethods
and tools for adjustnent thereof This invention relates to sub-sea wells
‘aannore particul arly to adjustabl e conductor gui des ‘and nethods and tool s
f or adj ust nent thereof. | NTRODUCTI ON Early of fshore production can be
-achieved by neans of the tenplate tieback system mhereln developnent -
dr|II|ng and platformconstruction can run concurrently.' ﬁgiqrgqgﬁ
M@||S are pre-drilled through a sub-sea tenplate froma f1 oat d
‘theAwel I's tied back to the production platformfollowi ng its installation
.over the tenplate. The. mmjor advantageiaf the tieback concept is that
:return on investnent can be qui cker than for wells drilled conventionally
fron1a fixed platform. There is a risk of msalignment when the platform
Tis p03|t|oned over the tenplate. The risk increases at greater water depths
,?”d I's such that. the ultimte success of a drilling venture may be
svitiated by positlonal i naccuracies with substantial |oss of investnent.
. The Appl i cant s’ 8|es | thls field have_indicated that the main cause of
failure is likely # JBété LesSPpduptngi gyider assembly nfonesubepagkwells
_conductor: This beandngesho@ssaflépendsspast! ¥d9istabrt athoféset between
p! atform and wel | head, angul ar _of fset, and "environnent al | oadi ngs". By
~way of exanple, it may be necessary to maintain the platfrormvertical to
~wWithin [err]and |ateral ms- alignnent within [err]0.65 n (26"): these
;;lgures are given by way of o
: This 1nvent1on relates to sub-sea wells and

more partlcularly to adJustable conductor guides and
- methods and tools for adJustment thereof.

INTRODUCT ION
Early offshore productlon can be achleved by

‘means of the template tieback system, wherein

- development dr1111ng and platform construction can
Tun concurrently - Development wells are pre- -drilled
through a sub-sea template from a floatlng rig and

- the wells tied back to the product1on platform ~
following its installation over the template. The
major advantage of the tieback concept is that return
on investment can be quicker than for wells drilled

- conventionally from a fixed platform.

' There is a risk of misalignment when the
platform is p051t10ned over the template. Thé risk
increases at greater water depths_and is such that.
the ultimate success of a drilling venture may be «

vitiated by positional 1naccuraéles w1th substantial
loss of 1nvestment.
_ The App11cants' studles in thls field have
: _ _ indicated that the main cause of -failure is 11kely to
H . be excessive bendlng stresses in the tieback conductor.
; This bendlng stress depends partly on lateral offset
between platform gnd-well head, angular offset, and




prl/)y. 5 The main object of the invention is to provide a ' :

cond c ui de system which allows of sonme w der tolerance in posit,oning
th B f or m over. t he tenpl ate. The invention accordingly provides a ) i
" CQ Or gui de assenbly for use in an apgekture inadrilling platform

p S|ng an outer ring, 10 and. inner cylindrical guide, nounted on said

i odter ring Wthvéubﬁ&m?ﬁtaf 18aiflgsnnepy %&'m@c&&ﬂlegtﬂiﬂﬁa}b%n&deahﬁyﬂbby o

i -offset fromthe axis of said Quter ri,n ?ﬂa]%&é{ret ining N

2 said outer ri nd‘%@%f‘r‘?@lﬁﬁ Pa FuPEST 0 whi e
~ it is to be nDuAIigAmentWitEANS mGSmu(ena"nnerthegéuﬁgureeabrgmiderway of '

engagenment by a %5 gee ' to di sengage sai-d retaining mans and to rotate

| "sai-d inner cyli ca ide and said outer ring to change the position f
the axis of 8aid i nndheguwincciechtof, the dnveniionfis ke BHOYLR AnCAREF %Quidoﬂ]e

¢ .ring is mount edsﬁﬂa&l%ah%tﬂewbe% villie@DeslevioeA i goBetitndhd ahl is .
# -positioned over the tegg at g so t as far as possible the aperture 20 is
vertically aI| Rot ati on of the assenbly.in the

aperture noves the axihe ixivention anmrdgmg]depmvid&atcmmji%laﬁsﬁ&iﬁ for

axi s and enabl 65sc? Qlﬁé’-%ﬂ‘g gﬁ.‘?e DhdliafhCGuter ri

Conveni ently the rataini nmeans |n u gt Ieast one upwardwi/ eﬁ)e |ng
pi n adj acentlo hand. paners ey Rindpiqal geldgn oamted MRS Quley paamd ng
havi ng a.pl ural bt wagd iﬁﬁ&ffdﬂ.ﬂﬁrﬁ.&l gt:m&:bumq;laterauy offsati atrqxu rehe caaist ai n

) E?la]ge?;;?a; %22@%@5‘3 rot Q?%gs ou er ring ?W cont act vﬁ h an *
. annul ar area abagainshe:emmw? dpithe Bbﬂ/ﬁpmfa@?%‘@ﬂ@nm diek d&ndd 9"'° ’%Q)
- Turning broadl yydaetde AR RAHs 20P84Ea 1hiks .
g{/;?mt Eg Svce)lnl%u%rrécg;u des with %f’-i‘gb seﬁ we hea g‘;::g?? | i n? Igaggrm ._
with the well f‘QﬂdndricaB)qLﬂﬂarﬂrﬂHSaiﬂloﬁmﬁ hmgaperdhangeazhe@ubitim ofj uitee
assermbly axis of said imner guide relative to that of the platform aperture.
| The ring is mounted on the platform about an aperture and the platform
is positioned over the template so that as far as possible the aperture
20 is vertically aligned with the well head. Rotation of the assembly in -
" the aperture moves the axis of the inner guide in relation to the well
headaxisanda:ablesanyspacingbetweenthoseaxestobeminim.sed
: Conveniently the retaining means includes at ‘least cne upwardly
extendmgpmadjacenttheplatfomapermreandaﬂangeonsaldcuter .
- 25 ring hav:.ng a plurality of apertures for rece‘:.v:z.ng : . o

saidp:!ntoretainsaldouterringagainstrotationwlmsaidflange
iscwersaidpjn. Preferably means are provided on the outer ring:

_formllingcontactmthanamularareaabouttlmaperburetoresist 8.
- upward force on the assembly. ’ : : :

30 : Turningbroadlytothenethodaspect, the: invention pmm.des ' n
a method of aligning conductor guides with a sub-sea well head

2) installing a platform over the well head, the platform
" having an aperture approximately aligned with the well head;




é corrpri sing an outer ring supporting an eccentric inner > “
gui &, wi'th the conductor guide assenbly rel easably restrained agai nst,
.rota ing With .respect ‘to the pI at f orsmzaperture; 5. -~ C) |owering through

- the gui de an adjutl t. ool Vi rojectio to extedsub antially to .
' the wel | head; DP ‘g&é{‘ ﬁat‘%taﬁp \jietﬁe PERETDLL Lembly in
"its-aperture vmth saunbradj.mgsbnr:gltenctmgosdppongmghm excautmﬁct:hmernner gui de
~as near as possible t i]gve‘| 3]
\r&c;kl ng the conduct gdl asse aﬂﬂ Epos |on WI %egggftﬁ%
©aperture and renovi ﬁgaltfﬁé Gdfjaﬁmq Wgﬂt G@FPecth‘é? ithe el EPrma PRI YY¥eNi des a
. method of adigni g Weddkifg tngl a@@. A ag%e 1 Qedey amounted in a

- platform above the wel Jeﬁ_gead u bei i nner gui de.
*of an assenbly conpPfl t8Lﬁ’$F"$ %1?85?6‘% Bijtygg" E‘F%}ﬁre in the
:s platformand sai d)i tre]zafasgng dedstgtpbing dhe oaduadtperduide assemhla( phaktsor m and

‘®said inner guide su eLon tlggr 88
" rel easably restraine alrt&[ é%l &g]ln “E res?i—'gc g saln%ltaperture in the

i platform the net hodrw gmqgasmegrtaaaepewbée@mto@lm Eroughlt he
" guide an aghusting hemd, Bayi ng a proj ectlon to extend substantially to the

. well head; B) by f the adjustin 00 eaS| n nd rot atl ng the
*Tonduct or gui de al"gei F@"‘A&‘ﬁ ‘&? pepition ™ ¢
... the inner guide as we&nnaﬁhepapertlmlre anatmwvng@rmetadﬁuehﬁghmtell head; and
- 9 Iocklngthe | Y. i he
s apert ure and rem)V| ng é %gj g | ngﬁHés 2 n%tﬁc?fé 64118{2%19& %’%ﬂ? %ﬁ%red
‘. mani pul at ed aﬁalsmbéeqmn@mqtogogméﬁmt@y igra |gla§fqmn§oove t&mweb} Bsadng
> tool can bgs Vtﬂaaéd?ﬁu&drsguﬂié ¥he iBhet @alaéﬂaeraﬁag%m &ﬂg@ﬂﬁnqeans to
_5Iockthetool to the gui gnthen on the axis theo
_rotate the t&4F %’@%‘F"fga FRePRHUE IR eter P I9‘1‘P§§a
-~ body to Iocatsappcﬁrteaem aneape%ﬁurﬁ,ludeumnﬂlaﬁfohmehdrﬁhdaﬁ&bkyg@dermppoiﬁd '
ST ot at lon of 1 QSer?&%SE‘ﬂy th&%gt the assembly being releasably restrained against
rotation with respect to said aperture in the platform, the methcd
20 camprising the steps of:
Ay lowermg through the gulde an ad]ustlng tool having a pro_]ectlon
to extend substantially to the well head;
B) by means of the adjusting tool releasing and rotating the
conductor guide assembly in its aperture to bring the axis
25 - of the inner guide as near as possible into alignment with
the well head; and | :
C) locking the conductor guide assembly in angular position within
the ‘aperture and removing the adjustn.ng tool.
Preferably the tool is lowered, manipulated and subsequently

& 30 removed by drill string. The adjusting tool can be rotated first on
 the ‘axis of the inner guide to engage means to lock the tool to the _
R . guide, and then on the axis of the outer ring to rotate the tool and
_: ; assembly as one. -

: In a preferred system, the tool has a body to locate in the inner

35 guide and to lock releasably thereto for rotation of the assembly, and
the: dr1_ll string is connected to a block mounted on the body and
rotatable with respect thereto between limits and lockable thereto. In
this preferred system, the method of the invention further ccmprises
the steps of rotating the drill string to move the block with respect

40 to the body to a limit position where the string axis coincides with




‘W spect thereto between I[imts and | ockable thereto. Inh this preferred
- Sy t he met hod of the invention further conprises the steps.-of rotating
‘the grill -string to nove the block with respect 40 to the body to a limt
posi‘t Non where the string axis coincides gﬁ * 3a.* that of the inner
gui de, further rotating the drill string ﬁereby to lock the body to the =~ .
inner guide, rotating the drill string back to another linit position mhe(‘/\/
the string axi ghaei 6€i dhe Whhéxrt eiaxi, sfhrthért hetauirg theodrkiiting the
string to lock the-block to the body and rel ease the assenbly for rotation,
and t hereafter stetiai therkbyt tol lack aheehbﬁy de the. i¥seabgukdepdi cated
‘the invention also provides a tool for use in the system descri bed. In a
 preferred 10 fotatihg theedridh ptoindebagkt bol anothedj Lémihg a conductor
~gui de assenbly congr|5|ng an outer ring supporting an inner gqui-de, the axes g
of ring and guP@8&i éPﬁgW ﬁﬁeeﬁhﬁpﬁFflnﬁoﬂf%FsFﬂ§n°1des4W1F%) he japbgy

dapted t t t t d th t he bod

i e ST S M e R
id | f b CPI f the

gu de on Locetyspeinecotte LBby, o5y 2he ThETLL ISR CELPCLARIERSET 1P

pipe to the bogxaaeﬁe%asegggr&lestfweth&hegoihsnéoggsé,ﬁbwcg;egnén the

As above 1nd1cated the 1nvention also prov1des -

thz:;lel string is connected to a block nmounted on the body and rotatable )

s

a tool for use in the system described. In a preferred
10 form the invention provides a toel:fdr'adjusting'a

é “conductor guide assembly comprising ah outer ring .
: supporting an inner guide, the axes of ring and guide

being spaced apart, comprising:




4 nér gui i i i i i d the axis of, :
-*inner guide, selectively with the axis of the inner guide an | .
”iﬂe ?er ring; (d) means to |and the body on the assenbly and to * | ogk
&hefag

[ ] dy in the
body thereto for movenent -together, whereby on | anding the bo i _
|nner gﬁlde rotation thereof by rotation of the drill string on the inner
QU|de-ax1s | ocks the body to the agsenbly whereupon the dr|II string may be
Jsotated on the axis of (ahe wtbmdyldtgapﬂed)rt@geﬂm adé & lfg[:_n%(? %ﬁ{ﬁ?ﬁ‘z

C dent wit ead a 0ssj bl RI_EF DES
B cornerdent wiUh,the 31 Jept, o RoSLpl 5 AL RS AY o
'tacconpanylng d|agrannﬁ!¢ttkﬁ%&ufxﬁ§t|axlunaﬂnnnuﬂenﬂxuﬂﬁﬁﬂﬁhdﬂ dfh&he 1nner

dnvention is describe ﬁmaawah(j éaﬁﬁ%?(xnuféi 4he draw ngs: . Figure

|led on a
1 is a sectional view adj ust a or guide insta

pI atform Figure 2 is gb)pl ar?‘%%’é""wfd?r t&fet i lgihei mg (e ddhes; i detmanen qﬁartﬂ'l(?/ f1rst
-Jprokenaway; Figure 3 dxsis wilti tHawoff 2wead Usdal € conductor guide.in

Figure 4 is .
~iconbi nation with an adj t| t ool accordln to the |nvent|on
ia vertical section of H?Z gu (fé‘ ST Sann C&W g dnidd pdie g ¢ body

isupporting platform F&nggneslgS the l;upe,, umemrte,edlb@g@amgatyc@astle@ iH MR

PR T

PRRITPATEEC AN e YR S

"fand | ans illustrati ng gy cordi.ng

i nvelrcl)t i on. DESCRI PTI Qg&r?%[ﬁREt E %@Né&%qﬁ ”aler@ ﬁffwtﬁ"(? FP@@rres
‘41 and 2 of the draw ng¥1

fian outer ring or base(ﬂ@Slgn@hﬁé @1aBadl X hb %%BQOBB'Qﬁeastembly and to

fo . 'lock the body thereto for movement together,

1

ddrea9d sc ofd tdeoougeirda iagsenbl y A conpri ses

whereby on landing the body in the inner guide rotation _
_thereof by rotation of the drill string on the inner guide

f% | 7 axis locks the body to the assembly whereupon the drill

string may be rotated on the axis of the outer ring to
br1ng the axis of the inner guide as near c01nc1dent
with the well head as possible.

.-BRIEF DESCRIPTION-OF THE DRAWINGS )
The invention will be further described with
reference to the accompanying dlagrammatlc drawings,
in which one embodiment of the- 1nvent10n 1s described by
way of example. In the drawings: T
Figure 1 is a sectlonal view of an adJustable
conductor guide 1nsta11ed on a platform, |
' Figure 2 is a plan view of the Flgure 1 gu1de

> . shown partly broken away;
3

Figure 3 is. a plan v1ew of an adjustable conductor
gulde in combination w1th an adjusting tool accordlng to
the invention;

Figure 4 is a vertical section of the guide and
tool, showing also part of the supporting platform; and

Flgures 5 a, b,c, d are diagrammatic side views
and plans 111ustrat1ng various steps in the method
accord1ng to the invention.
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i nner, i)Jde designated generally 2, the axes of the ring and guide, -
: res cgf ely 3,4, being laterally offset. The inner ring 2 s of 50" (1.27
7_nyfp ior dianeter. The outer ring 1 is supported on-‘a p]atfqgrm shown +
' dlagrannatlcally only at P about an 8&%- (2.13 m dianeter aperture. Stéel

rings-5;-6 are fixeddrgpTONloH P Eﬁ@ﬁpﬁﬁdﬁwture and the upper ring.

5 carries four t Lar—seaerﬁg: The periphery of the o
outer ring 1is aperture&e§§T§H@@nn@W'$°t51@@6@ﬁvé faingl ﬂom@h@hpldsaw1wgs,\‘fvr

wi || be appreci atagd aufj@tstlmulel kcondacitlee: %%%%@D'a}é sAndly ‘Ah%ohx r44esPlal F.S
turning i't and Io rin ul ar p05|t|on of, t assenb ca

‘"be vari ed. Torq&g 5t I?gaP% b@ﬁ@lpéé atgdngcrergl éﬂdltﬁépﬁﬁéﬁﬂ@£e§n8
. have coni cal couamamrbgpadelﬂesagmha&dl@éﬂh&hﬂﬂ@prO&MElQ&e@hefrtmg k&n

“lowered, it will g@gigﬁd%“ %%%PthiveIpusoﬂte%er'”ggp§gaa5§br'§% |nd&%%g

% stout upper platé Pas 28 "Sre
* side wall 14 engdg§ney wiifg énhp 9ﬁ|éﬁ¥'dﬂedﬂamde1W¢BhunrtHeaapeewureThm t he

. platformP. 1 b 1 viing su | guer & 1 d
j-gre arranged genE?Q%Fy%ﬁhg gs BB%bO%ggealgea %1§QQ§§3 ?%oﬁﬂ dqﬁgggm%ngcally
wal | 14 and i nneP™ 3Vn&t2 t& thézst uBdy éameéﬁaeawﬁwmurs -deSaRed

- bel ow the aper t urdnigs Bqﬁnnaeskukbdlto ahe bhet&bwmIPC&bbuQStﬁb h@%&&ﬁ&bsand

f d K of the
oot Torm whon t hAREY uEBEneriRE0SI Rt 68 OIS AR EIORE, Wb aBauathcn
'+ The inner guide EP@G#pglsegha pprripieryaofwahle t@tsecuiag Lnianapeetumed in L

i the plate 12 and saggew ak Botbn#etbdfe dhb trquinpidd. (o1t Wag12ReuPPer

F.entry consisting of frystocgonjc portions 17
o anglg and t he sgéBHJeGPaF8§ LaénBVellﬁﬁlpﬁetbﬁt?§§Fﬂb1Vhé Pﬁﬁeﬁhguﬁequels

. 'a conical skirt pans,. turnlng it and lowerlng it- again, the angular-
"""""""" pbsitibn of the assembly can be varled Torque pins 7 are .
bevelled as shown at 9 and the apertures 8 have conical
counter-bores 10 so that in whatever pos1t10n the r1ng is
lowered, it will engage on ‘the p1ns.
" The outer ring 1.is fabricated from a stout upper
plate 12 in which the apertures 8 are formed,.and a
cylindrical side wall 14 engaging with only slight
clearance within the eberture-in the platform P. I
‘beams 13 having upper and lower flanges 135 and a web 13b
- are arranged generally radially at intervals and welded to
the plate 12, wall 14 and inner ring 2 to rigidify the
structure. Side wall 14 depends below the aperture ‘to
form a skirt 14' and the skirt carries at intervals around

n .

o

its periphery roller blocks 15 to engage the lower ring 6.
of the platform when the" assembly A is llfted for rotation
as- W111 be described.
The inner guide 2 comprises a cylindrical wall 16
secured in an aperture in the plate 12 and tangent1al to
the side wall 14. The guide 2 has an upper entry
T consisting of frustoconical portlons 17,18, the

first of wide angle and the second of lesser angle.
i - . At the bottom of the inner guide 2 is a conical skirt 19.




¢-6-- The.construction is rigidified with bracing plates 20,21, 22 as shown.
.An adj usting tool ~for the conductor guide assenbly Ais shown in Figures>
'iang”ﬂ and designated denerally T. The tool conprises a body designated
generally 30 and a bl ock designated generally -31 pivotally connected to the
“body 30 about a vertical axis 32. The block 31 provides a conventi onal
‘connection 33 to receive a drill pipe (not shown). The body 30 of the tool
iI(is_designed .to enter and |ocate Jgn the inner guide 2 of the adjustable
.conductor assenmbly ‘A~ It conprises top and bottom plate 34,35 adapted to
.engage with clearafde wonstauchd ogy lisnadigdl figd W}G%o#r@ﬁénss§éﬁﬁﬁﬁ ACardd »
“interconnected by gscylsi Rebwgal wall 36 set back fromthe plate edges. A
;vertical stinger 38 is mel%gg t.q the botto %Iat 35 and extends.qgn the
‘axi s 39 of the body, whi chifs 240U5Tinge togls 5% {he COROPCATd8 % hen  he
;*pody is_IocaLed Wi taldisembly @uﬁ&ﬁs&swmhdmnfiguamacsngnﬁlAtaad4aeaﬁgms¢eﬂn
rsupporting the stinger | C C f dril I.RE ... bl ock -
~-»31 conprises a cyIﬁ%@ﬁf%gpyﬁghsiHgﬁ%fgggtgta §gg§% 5 $Sﬁgb?¢§§g8§}??ed on
“the upper plate 34 genemadlyod0 lsady a blieekdesid enatiede gedempdilyesla nmenber

;44 wel ded to the hgﬁ%%&alﬁé LomnRicteaditdn the v¥dy I300lakRutoRNeeldri cdl
. :previously nmentionéd. A tu U|?%ﬁ wal | 45 surrqunds and protects_.the block
731, being wel ded t @%dife 3op i 1oL I Avdsie Soda ¢ OnVEREE PRG LR Ect ion
146, 47 reinforce thg3sttouglededve laudyriiQ, phipee!@ect tshownd .t op pl ate 34 -

2§provide stops to limt rOt%géo%J§§ 30 of the tool T is designed .to enter
' _and locate in the inner guide 2 of the adjustable
conductor assembly A. It comprises top'and bottom
plate 34,35 adapted to engage with clearance within the
- ¢ylindrical wall 16 of the assembly'A and interconnected
by a cylindrical wall 36 set back from the-plate edges.
A véftical'stinger 38 is welded to the bottom plate 35
‘and extends on the axis 39 of the bedy, which is also '
the axis of the inner guide 2 when the body is located
‘'within the guide as. shown. . Brécing plétes-40 assist
in supporting the stinger 38, which may be éomposed.
of drill pipe. : R
The block 31 comprises a cylindrical housing 42
rotatable on a spigot 43 carried on the upper plate 34
‘of the tool body. The block further comprises.a
member 44 welded to the housing 42 and providing the
drill pipe connector 33 previously mentioned. A tubular.
¢ - wall 45 surrounds and protects the block 31, being welded
| | to the top plate 34 of the tool body. Bracing plates
e . 46,47 reinforce the 'structure. Lugs SO,Si'Welded to
. the top plate 34 provide stops to limit rotation of
the block 31 about the axis 32. -
The block 31 is shown in the limit position:

defined'by stop 50;.and'in'this positibn the axis 52
of the drill pipe connector 33 coincides with the

"axis 4 of the base or outer ring 1 of the adjustable
conductor assembly A. - The stop 51 defines a limit




31 about the axis 32. The block 31 is shown in the linmt position ~*

é ~deffleqedl Py stop 50, and in this position the axis 52 of the:drill pipe

[ S S L

T Sy ST LT T .

JRET. )

5 4 nant gt 1oh G b S i &

33 coincides with the axis 4 of the base or outer. ring 1 of the -

=“-a‘dju abl e conductor assenbly A The stop 51 defines a linmt -7~
" position for the block 31 where the axis 52 of the drill pipe connector 33

coincides with the axis 3 of the innéf~guide 2 of assenbly A.. Drill Py
string connected belthencﬁb&emherb&&ckaalthheremmhg ah@utszhefrmhetlonal F“juf

g axis 4 Qﬁdb&raiéf’?'fie “GaBpBeipt, 33, PRTRE 050 Hith. R aRih 308 L' S
As illustrated, the donari gnideaRi 9f3aseembhy 5|ockDgilissnrdnaycpemws@nd

. these axes 3, 4. E thkoebnﬁéctsrn@sa%ﬁ eheggsmg SQBGPTI: 4ﬁea§o\e%ltlmaﬁ1 |

around it. Pi ns

got re received-in_slots in t
housi ng 42 when ?HésbpacR 3£ Ps FPFFe eitWeeRe pBQFPFéHn|WhG§?r&$eéS The

bl ock 31 cannot keibhkHewiith @hb ehher waﬁgtaﬂas Ihanaoa pbatieid4 carries
on its. underside extendlng t hree gydra lically-

oper at ed | andi ng"BR&®I d&atfng ageegeglaﬁs?éﬁa?88e§§ﬂg?%lP§180 Th&Sbot t om
plate 35 of the n&mhsmmdyedarmhesratspnpngllaadedSQODﬁuehdoblockpB&nger 61

which is bevel |l edgsaf QR BthQE%OQhEQeeQ?@QGS'Q a.stot 62 forned in the

wal:l 16 of the inner gU| oses’the slot_and |imits _outward
movenent of the pl unger. h@vpéSEkGé1eé§hmﬁVBPFGeaAHn8uFBP ‘§piEAg- #daded

as well as around it. Pins 54 on the spigot 43 are B
received 1n slots 55 1n the ‘housing .42 when the block 31
is 11£ted in the p051t10n 111ustrated. .The block 31
cannot be 1lifted in any other position.
The top plate 34 carrles on its underside,
. extending through the side wall 36,_three hydraulically
_operafed landing and locating deviées'designated
.generally 60. The bottom plate 35 of the tool body
, carries-a-sprfﬁghloaded'tdrque dog or plunger 61
which is bevelled at top.and bottom to engige in a
slot 62 formed in the wall 16 of the inner guide. A
plate 63 closes the slot and limits outward movement
of the plunger. |
Devices 60 each prov1de an outer spring- loaded
piston 65 carrying a land-off stop in the form of a
plate 66 which, when extended, is adapted to -contact
the outer entry'cone 17 of the inner guide 2. A spring-
loaded locatlng plunger 67 extends coaxially through ' g
" the outer piston 65 and is ‘adapted to be received in
apertures 68 in the 1nner entry cone 18. There are . »
~ three of these apertures 68, omne for .the locatlng -
plunger of each of the three devices.
The device 60 is connected by condults (not
ShOWh) to a central duct 70 in the drill pipe connector
~member 44.  The application of pressure within the |




episton 65 carrying a land-off stop in the formof a plate 66 whi ch, ‘when-
ext-ended, s adapted to contact the outer entry cone 17 of the inner guid
-2. A spring- | oaded l'ocating plunger 67 extends coaxially t hrough t he '
.outer piston 65 and is-adapted to be received in apertures 68 in the inner.
- ‘entry{caone 18. There are three of these apertures 68, one for the
l ocating plunger of each of the three devices. * The device 60 is -

’ \%E'rpl{ect ed by amm t;ﬂ;(eﬁcztcuims) q[h(é gl@ﬁvainrsmtodlt@k Zat@sllftl'b'ﬂe 1@’1‘11!;5&@1:%?' o
_ a cati.on.o _
plpeegE?Lates |§%ons (éﬁ%# ﬁﬁﬂ%qﬁt % “ﬁs%ﬁsté8°@h8F8 tHe SCoBS &
“proj ect beyoncertafbéla ad tmdfaﬂde v&d:hasn ttdteermlnlee‘ guide 5and'Nvet Rioreattiag nner _
he | ner
.guide 2. The Qﬁ%l i RS R SRR AgaibARe crBITLARY LG "

‘entry 5 cone t he to |s r tat apertures
268. In theSakontcdSHunfidr g topledsurotadedpiosglign shemgwishether e

el d inacti ve afdritiurddh B4, 00|In0rt°hfe' |a%seﬁ%et ke h9ﬁ§ﬁﬁ1§%gp9bselu'f@qeEt@ias' S
_posi tioned to ter s sl ot b@ﬁ Qcatln pl ungers 67 enter thela 10
“apertures 68. (ﬁ%ﬂngﬁ? HgéPaﬁf & WitBip thg tomlodrodile: s

~slot as the tooI |sAIs fuimdtmthmf dtdgeolrnmmgerdeﬂnst Eﬁsﬂhﬂbﬁéa itD notTh_
“bevel l ed on i | , a s 1t . tor ue to the ner g e
. Bperation of ,Ee?}zt% es'm%q%lﬁs%z(r:iow e ersf rcla%é 1§1ngﬁr5a EBI g‘Pérrence
to Figureslgaanﬁiﬂﬁies‘ﬁﬁ heTae mbwgﬂﬂamgdontmhepbauheem1ﬁnopedmats it
ori zontal Tereeichnd louthiol 1180 18L: 282¢nd' €051048, 1§§|.°_.Bd gJeUStab' e
EQUIde assenmbly Al , respectlve , lustrate ures
~_assenbl ed in APREuEYLdH Pé@“ﬂ&? 4§ pe¥sbevelled on 1ts s1des,
' and so can transmlt torque to the inner guide. '
The opération'of the system will now be described
15 with particular'reference to Figures 5a to:5d. As here
111ustrated the platform provides horlzontal members of
which two P1, P2, are shown, each with an adJustable gulde
assembly Al, A2 respectively, as illustrated in Figures 1

and 2, assembled in apertures which are so far as p0551b1e
20 located over the well head W protrudlng through the
template T'. It will be seen that as 111ustrated the
' apertures are out of alignment.
A T.V. "eye" 72 is mounted at the bottom of the _
stinger 38. _The tool T is mounted at the-bottom of a drill
25 string 71. The tool is lowered through the upper guide
.-assembly Al aqd landed on the lower.guide assembly A2
(Figure 5b). For this, hydraulic pressure is applied to the

g pipe to energise the landing stops 66 and the tool comes to
rest in the lower guide assembly A2 as shown generally in
¢ - - 30 Figure 4. It is arranged that when this happens, the

T.V. "eye" is no more than a few feet from the well head W.
The drill pipe 71 is now rotated to the right




hocated over the well head Wprotruding through the tenplate T'. It will
X yeen that, as illustrated, the apertures are out of alignnment. A T.V.

72 i's nounted at the bottom of the stinger 38. The tool -T is nounted
: “the bottomof a 'drill 25 string 71. . The tool is |owered through the
. uppe+-gui de assenbly Al and | anded on the | ower gui de assenbly A2 (Figure-
¢ 5b). For this, hydraulic pressure is applied to the pipe to energise the . ,
-+ lLanding stops 66 and the tool comes” v rest in the lower gui de assenbly

> as shown general Iyhidh *b:8ﬂ1 guﬁ@ lﬂodk 3B €6 rengestshas1 e #&i shdappensT
. the T.V. "eye" is HOIﬂH . ab% feet fronwi%e meLé ad W_T Co drill

! pipe 71 is now rd&ted }ﬁ'u b EEINE GRS AR nh At 2k S+t o the
i stop 51, where thwalidyf Idendiidnet riing cdi nciBesthét hratatiai afie tool

body 30 and mnertl{% Q?”[Z]hl S{p{g@@fl rlogg#%p Pﬁet{‘é‘oﬂrﬁéciy St yi rotates |

the tool body 30 uUn ate In therr respective _ 55
openi ngs. Ther eafths nldmgqmw Ph %%%n@ytlmlwmcw epenings. -

plungers 61, 67 erﬁ?&%f&ilﬂ&ﬁﬂ&ig -3@nghd o Siienb By NV PR | £¢ dpe | he

drill string 71 to sw ngﬁ}]{q@?block 1115%%2&;;@&%&#86 *l&ygm%%r% )élgtop :

aligns with that of the the,
50 on the top pl aterdqide ofs tﬂmﬂtappllédftonshe]odt\r:ahblsmng) Ihetdrsﬂringt ring «

(he pins' 50 on 1 HEHRENA AR Ayl g W iR Koty it WIS
bl ock 31 and tooIWJUdd A% ey ovexedring hovehehs mﬁyetm isnd with )

i the assenbly A j5cated by the stop 50 on the top plate 34 of the tool. "

é” _ ' o - Lift is now app11ed to the drill string 71, to |

v | 1ift the block 31 with respect to the tool body 30,

thus br1ng1ng the pins 54 on the_splgot 43 into the

slots 55 iﬁ the housing'42. The block 31 and tool

| "'body 30 are now locked for movement together, and with

~ the’ assembly A.

' Continued 11ft1ng of the block 31 11fts the

"entire tool body 30, and w1th it the entlre assembly A,

so that the apertured top plate 1 1lifts off the p1ns 5

and the roller blocks 14 engage ‘the lower ring- 6 on

the platform. Right- hand torque is now applled to the

R B N

;E_ - drill string to sw1ng the tool and assembly around the
axis 4 of the outer ring unt11 the T.V. "eye" shows

Pk Ao

the nearest p0551b1e correspondence with the well head

B e s

R SR

-axis. This condition is illustrated in Figure 5c.

% dadive da

The "drill strlng is now lowered to engage apertures 8 3
in' the outer ring 1-over the p1ns 9 so that the assembly
- is now permanently located with the conductor gu1de 2. %

.
in the appropriate p051t10n.._Hydrau11c pressure on

_the devices 60 is now released and the tool withdrawn
by the dfill string 71 from the conductor guide
assembly A2. _'Release of the pressure allows the

! - B springsto withdraw the landing stops 66 and plungers 67.
The plunger 54 withdraws from the slot 62 by cammlng

R O A R N T A T P,

at the end of the slot as explalned
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e Continued lifting of the block 31'lifts the entire tool body .30, and mjth.gé i
it the entire assenbly A so that the apertured top plate 1 lifts off the N
«piy1S5 and the rol|er-blocks 14 engage the lower ring 6 on the platform
~Ri ght “hand torque is now applied to the drill string to swing the tool and
.assenbly. around.the axis 4 of the.outer ring until the T.V. "eye" shows the
-nearest possible correspondence with the well head axis.  This condition is
“illustrated in Figure-5c. The-drkLD-string is now | ower ednentengage-

L apert ur etsI 8 : n tp'edOU_tter {Eng brguetsstmg ?gﬁ§39¢&0w.’hhﬁtthééuﬁpé?n@h‘idéts_ now
-permanently | ocated w he.condu - quide 2 in_the_ appropriate position.
“Hydraulic pressureaaﬁ??ﬁ%ydgei&Espgﬁg%ggﬂomf? Fﬁagtd Eﬂdgfhgotgth i t hdr awn
:by the drill stringh&lakismofhtheohvneroguide dasassanbiy p@ssibRel watk of
“<‘the pressure allo he, spriRysE L hdr aws s heabandi ng stops 66 and _
iplungers 67. The E?E%gg¥§g4b§ﬁ?hgrgegg?rgﬁé%%eAgfot 62 by camming at the
“end of the slot as explaind§. will.be-appreciated that exactpgkigmmenprocess
s repteat efl_ Wi t[lht be BRyt fad_;i'ﬁﬁ@_éb%l gﬁia%swehyﬂ% ivé'l_P'Hé.é&BlréBciT_E{TﬁS{thl,
iso as to align the axis o e, i nner._qui de as near_as possible w e
iaxis of the lower ﬁﬁFdEeAE95FFb;FPIfBg.%ﬁﬁ?gi?afgdtﬁﬁaﬁf%§ RIMPFPGRHBRE of
sithe adj ustabl e gui #ls, parfocthy akignbéatoastartmyitibt beHpwssebl einf dhat
-exanple if the pla e < f yv.al j t it .
Hovever, in that ceader}ag m*E'%%?.’f’é%%%%{%ﬁ?}ib‘aé‘wﬁ?ﬁ?ﬂ'} SoEERERpLL) Pinits.
‘Normally it will bNopwadlyl étt¥idéhbevpogsibkectosachicymnenitanalene
'ésysten1of.the I nvepl igim8htO¥Ad the system of the invention allows,
s therefore, much wider tolerance in the position of the

platform'with reSpect_to the well head.




- therefore, much wider tolerance in the position of the platformwth

to the well head. Cains 1. A conductor guide assenbly for
an- aperture in.a drilling platform conprising an outer .ring, and
cylindri cal gui de, nounted on said outer ring with the axis of. said
arrer cylindrical gui de being Iaterah:lyl af fset fromthe axis of said outer
5 Ting, neans for releasably retaining said outer ring against relative

rotation in the EI atformaperture in which it is to be nounted, and neans .
\/‘-‘J

on-sai d i nnef i ndr.i cal guide for. engagenent by a device to di sengage
said retaini hg nmeandd aoutiucbor @hade asaemblynfer 'usgl:imdﬁl@@ér'guiedm and said

ut i t d de 10 .
el ative fo TraTaRgt1RERettuddbtlbl MWDyt Sing YandRirnel IO, 27y
in Claimi, mﬁéﬁelm*aﬁ?@ m&@dnﬁm@rnﬁmwm Itheleaxigt of sadd imnerupwardly
ext endi ng pi Eyﬁ%ﬁf@dit ghfa@ idk PALB-ADRS byf&ta%ﬁtﬁé  3R9e SN s58d Lupld er

ring having a pIuraI|t¥ —apertures f recei vi ng pin to retaln said
outer ring afdigasteans Qﬁéﬂ%‘ﬁ%ﬁ%ﬁ%%l%&e@t@rm agaigspi relagive

An asfserrbl ylﬂstaﬂ:luﬁn ﬁﬁdth&pﬁﬁolﬁm]apéli‘tﬂeahmv&lchgﬁ ﬂglﬁralgbéﬂ?@ﬂﬁt&{‘ bH® rRELET
ring for ro ant an, ann area about. the aperture to resi st
upvvgrd force&%%g%% cﬁﬁ@}l ot e airﬂr '% BYlagﬂ?‘fE)?ﬁec ndiisergeee
gui des with @Jsiube@eallvembaﬂtsaaddm rctntprs&ldﬁgnne&') cyhmﬁaid-alngumephﬁdf orm
over the wel e t [ r iy pr el d .
éa.llaeg&jbert ?ﬁgp k& éh%ég %g %%@8@ 1y G AP %E Cg?& inheft Lguggg

with the well unt i ng e aperture a con gwd

assenbl ylé'onﬁ:'ﬁll%wﬂgtanﬂ{?&t‘é? WP@%@%%PP@W% eccentric inner guide, 25 -

with the corgluctor ggi %eﬁiﬁliyeﬂmMaﬁﬂé@&ﬁaéia‘ﬁmrfs%éféﬁdsﬂﬁ&aﬁémﬁﬂ%%aﬂg
with respect, t‘ié 8)} rmaﬁ?‘{ﬁtnrg{L eég% ower J.n hroughthle J e an
adj usting t oSISHEH A o?q?c ) gkt Flt}"etB FHee| |
head; aperture and a flange on said outer ring having a plurality of
' apertures for receiving said pin to retain said outer ring against
15 rotation when said flange is over said p1n .
3. An assenbly as claimed in Claim 1 or Claim 2, including means
on the outer ring for I_‘élling contact with an annular area about the
aperture to &sis_t upward force on the assembly.
4, A method of aligning conductor guides with a sub-sea well. head
20, comprising: ' _ | _ o
A) installing a platform over the well head, the platform
-having an aperture approximately aligned with the well head;
B) mounting on to the aperture a conductor guide assembly
_ conprising an outer ring supporting an eccentric inner guide,
25 . with the conductor guide assembly releasably restrained against:
rotating with respect to the platform aperture; |
C) lowering through the guide an adjusting tool having a
projection to extend substantially to the well head;
’ D) releasing’and' rotating the conductor guide assembly in its
30 apertlire- with said adjusting tool to bring the axis of the inner
guide as near as possible into aligmment with the well head;
and '
~ E) locking the conductor guide assenbly in angular position
within the aperture and removing the adjusting tool.
35
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~@D) releasing and rotating the conductor guide assenbly in its 30 ,_ _
apert(@re with said adjusting tool to bring the axis of the inner . guide:z
«near as possible into alignnent with the well head; and E) |ocking the
- conduct or *gui de assenbly in angul ar position withi'n the aperture and -
_renoving the adjusting tool, 35 1 *-15'“ 111 1 11 11 * 12
* 5 A nethod of aligning with a sUb-sea well ‘head a conductor guide
zounted in a platformabove the well head, the conductor guide being the
o r gui de of an assenbly conprising an outer ring sugported in an .
.aperture in th | at f or m and sai d, i nner guide supported 5 eccentrically

Tt Iﬁereon, the a Sgnbl y ApoBethgd i alisyirg "Fggt% shbeseaawelinbead ot eendyatedt t h

‘respect to sai ghiaﬁendumgedigm i@gpf@{nf ﬂjéid% tﬂéew@tﬂ If;lggl%p%ﬁgrdoghur&cghgiiggepf
fof: A) loweri L hrgou t he quj de,an adjustin Qol, having a projection to
© exte nzi subst a%lgfgl @’etg 5™ He g\%é#el °f, @gd?séf@l?{y rl.sm%)anb‘Q&‘?Eaﬁ%’go purpested
“®adj usti ng toolin ehemwmirtigrennd thet pldtdgrm laad caddutiner @iﬂd&@@éﬁt{tﬁaﬂ yinits

. aperture togbrd ' the.in | de.as: R i into
o gnment vt PRatSaty Tndledt Gl ey 88102 r308lnBy RSE IR et
~in angul ar postqt@&tem ith respect tayseid rrenairgpin tthe eolatifiormantive mgthdie _
“adj usting t 00l caPrising the\sf&Ngg: as claimed in daim4 -or -Claim5, wherein
.the tool is |owered, ni_pul at ed _and subsequently renoved by drill string.
7. A method as cPailfBETIE BiToreh dheiedei o eddsidpaidophdavies is
“gani pul ated by the drialprojectivg t® extdrl subgtastisQlytite thxiwe12theali; t he inner
~guide to epgage neansg 05l ock the, tool t.0 the 90‘%)'1dgé1 and then or)ca%he axi s

..of the outéer ring tor t S %k ea?éjg‘éﬁ}ln% easing and rotating

the conductor guide assenbly in its aperture to bring

the axis of the inner guide as near as possible into
‘alignment with the well head; and |

C) locking the conductor guide assenbly in a.ngula.r' position

15 ' . within the aperture and removing the adjusting tool.
6. A method as claimed in Claim 4 or Claim 5, wherein the tool
is lowered, manipulated dnd subsequently removed by drill string.
7. A method. as claimed in Claim 6, wherein the adjusting

tool is manipulated by the drill string to rotate first on the axis
20 of the inner guide to engage means to lock the tool to the guide, and

then on the axis of the outer ring to rotate tool and assexbly

as one. : P '

8. A method as claimed in Claim 6, the tool having a body which

is located in the inner guide to lock releasably thereto for rbta.tion
25 of the assembly and the drill string being connected to a blod-;!'rnunted

on the body and rotatable with respect thereto between limits and -

~ lockable thereto, the method further comprising the steps of rotating

g ' . the drill string to move the block with ‘respect to the body to a limit
i position where the string axis coincides with that of the inner guide,
i 30 further rotating the drill string thereby to lock the body to the inner
guide, rotating the drill string back to another limit position where
3 the string axis coincides with the axis of the outer ring, lifting the
* string to lock the block to the body and release the assembly for

rotation, and thereafter rotating the tool and assembly as one.
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8. | _ A method as clainmed in aimé6, the tool having a body »
| ocated in the inner guide to |ock releasably thereto for rotation
he assenbly and the drill string being connected to.a bl.ocknounted *.
e body and rotatable with respect thereto between limts and l-ockabl e -
theretao,. the .nethod further- conprising the steps of rotating the drill :
string to nove the block with. respk® to the body to a limt position where
t he st_ri ng ax! s-coincides with that of the inner _gui de, 30 further r ot atiggj_ﬁ
the drill stringghereby tp 4k fidie daGhsting ke doNdRIctd GPRidOtadddibiyre”
drill string back to gnother limt position ere the stri ngctaxus coi nci‘des
" with the axis of COMPTFREAE AHPUYSH G PRATHINS &3 1deh @ idocktis
- the body and rel eaxes tdfe misgerdid/ guide dtedimgorspaared taparretaf tcompwitsirigeg the, -
-+ tool and assenbly as gne. 3 :;I(%;L- Ll -13- 9.1 At § S
= - adjusting a conduct g(rac?gui c?egbas e%af corrpjtgollsﬁnﬁer;%ngatle?rcarﬁengﬂsuéggéor]tn%]egr an
" inner guide, the axgdiste rafdhmesgismbd oeithg edaydag a @apRisihg: (a)
a body. adapted to eRleatidul |fOGaE dxid ke intidendUihAd itHate S| ihndhe
© body having a generally, vertical first axis coincident with that of the
< inner guide on 1oca®Vdfe M3 HF2tAPN thETEIN5 or establ i shing coinci dence
" of the first axis wi(d) t hatearfs & onelds tadddish(img coimarisienwe aofhngod i figr st ;
drill pi-pe to the bqgy (WeTql] e ni{Re, n the body is located in
+ the inner guide, sel% éﬁa\%@ Wti{%hf‘t febﬂa%‘l%sll[%o1‘het- € inner guide and the axis
. of the outer Ting; (W) means thot sanneed ing2 olritlie pigsets thadady | ock «
 the body thereto. fondQUeiHingd QIR Hfilpe, when the body is located in the
: ' inner guide, selectively with the axis of the inner
guide and the axis of the outer ring; . N
(d) means to land the body on the assembly and to
lock the body thereto for movement together, |
whereby on landing the body in the inner guide rotation
thereof by rotation of the drill string on the inner guide . -
‘axis locks the body to the assembly whereupon the drill
string may be rotated on the axis of the outer ring .
to bring the axis of the inner guide as near coincident
with the well head as possible. '
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’ whereby on | andi ng the: body in the inner gui de rotation thereof by rotat|0r '
of the drill stri,ng on the inner guide axis locks the body to the assenbly _

fﬁeupon the drill string may be rotated on the axis of the outer ring to
ng-the axi'$ of the inner-guide as near ddincident with the well head as
p055|ble 111111 111111 111111 -14- 10. ° ° Atool for. adjusting a

.conductor guide adfenbly cénperdi AgTandjustingi agcengpsternguade; assembly

. gw de, the axes otompid 561&% gl datlee ?dngPaGpgodRang. anCQﬁ’ﬁéthﬂﬂde(,akhea

dapted t 1
o e e bed eﬁae?dgﬂgsgéﬁér guige, oPinE srared, 2RaF L e EPRERASADE ¢ h

‘that of the inner gui da)on a bodyi edapitedeitn; efber andrmpeateomndmhnmander
- fromthe body for establiigghi I QGl o] h r Sq of a
swell head; (c) a con%gbggrogﬁoc %%Sgﬁgg9dnEPE BBEX ﬁ?V§ﬁg % g?eggégﬁent .
‘Wi th respect thereto Aegticalsd&dasd @é#ﬁlé&ﬂnﬁiﬁ§nt(8}t atbafneét thg daneke

»block for dricll pipe ﬁlaet@hrqogg&gbﬁakhg*bgnspaced fron1 the second; (e)
imeans to land the bodybﬁg t he asse g g hﬁ% gx th reto for
inpvenent together; (f)Pdeads PTPAREA PQPW9€ §8ﬂe 8¥e BFock and
it he body for sel ecti vesalabjishingototineidkncd afi thei firsheaaisswatht hkat

fout er ring and with t%% fI%%t apfahby rotation of the block around the

;second axis; - and (g) neans, ective on lifting the block relative to
' (c) a connector block mounted on the body for

angular movement with respect thereto about a second

vertical axis; _
(d) - a connection on the block for drill pipe on a
- third vertical axis spaced from.the second;
(e) means to land the body on the assembly and to
lock the body thereto for movement together'
! (f) means limiting relative movement of the block
g o : | ~ and the body for selectlve a11gnment of the third
A ' _ . ax1s(y1th the axis of the outer ring and with the
' o first axigjby rotation of the block around the second
ax1s, and | ”
(g) means, effective on lifting the block relative to
the body when body and block are in said first position,
to connect body and block for rotation together,
j:whereby on landing the body in the inner guide, rotation
E ' of the drill string a11gns it with the inner guide axis
H and rotates the tool body therein to lock it to the
assemblf, counter rotation of the drill string aligns it
_ with the axis of the outer ring, and lifting and subsequent
!} - rotation of the drill string rotates the assembly about
- the axis of the outer ring.
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t hebhody when body and block aré in said first position, to connect body E ]
A ock for rotation together, whereby on | anding the body<jn the inner '
0 ¢, rotation of-the drill string aligns it with the i'nner gui,de axis and e
rotates the tool body therein to lock it to the assenbly, counter rotatlon

: of . theidrill string aligns it with tdgzaxi s of the outer ring, and lifting

and siubsequent  * . - . rotation of the drill string rotates the assenbly .

about- the_- axis of the outer ring. *15* 11. A t ool as clained in Cam ;
-10, wherein the MeansodlOad @lﬂﬁﬁé@ibmjﬁﬁoﬁ%e%éﬁ'ﬁibyﬂ\éa!ﬂgl-t@%d Bl
raul 1 c connection

i'hd l'icall ct yat ed  pl ‘Qn_the body and h
botween the 8P BOURi Bt tHS ARBE I e IHAER Y AF R LT o aRGatsd Hager A

conduct or guineansaes ettiel odyo and e hydrrandie pehhettaon hetwekh thé ngr-ipl aiifper m

: ‘subst anti al | “«01’3’%&'9?5'{2'39551';@%&%35% with reference to the accanpanying |
' met hod .ot al'1 gni

drawi ngs. 13. ng cohductor guides with a sub-sea well

" head subst®ni?al | yA sonfeeiompeiider assetbly Mobatsenit lanr epertaneeint & t he 10 ¥

L acconpanyi ngagAMhEH atddm sub%t’ﬁggifalfls?radsgﬂ&%b Ford 09&%?1%&‘{ “’% o°

%_ assenbly substantially as herei ore.
" acconpanyi ngTeheTRRER L

scribed wmth reference

the ageomanying: drawings. o
13. - A method of aligning conductor guides with a sub-sea well
head substantially as herei_nbe:t‘ore described with reference to. the
10 accompanying drawings. ' - S \ :
14. A tool for adjusting a conductor guide assembly substantially |
as hereinbefore described with reference to the ‘accampanying

o the

. ~

drawings.
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