Vertical connector for use on the seabed Cross-Reference To Rel ated

Appl i cations This application clainms priority to Norwegi an Pat ent

Appl i cat iwD 20i0/0224499 2880, fil ed 5August 21, 2009. Backgeemishofoobhe

I nventi on The present invention relates to a vertical connector conposed of
three mai n conponents; one stationary connector part on a subnerged
connecting point, one 10 nobile connector part intended for subnergi ng and
cognecting to the stationary connector part and a connector which
subsequent to the mating of the connector paris |ocks the connector parts
t oget her till pernanentgggﬁﬁfﬁﬂ"ﬁﬁﬁﬂgefP@ﬁ%nthespﬁg?ais cont ext vertPcaI
connector has the neaning that the connector parts are mated in a
15substantial vertical direction. Subsea structures deployed on the seabed
are often arranged wi th piping having one or nore pipes that ends in open
pi pe term nations whi ch congtdst-Refreac€ Do Refated kiblis Each connecti ng
point includes a stationary connector part. The connecting point is |ater
20 used for gqapn@plidz66n tRINA pridfie foMbrweLiad PRIGAA Sh1ivAtRA. Nol 200®2880| Siledt WO
principles for the connectors, either vertical or horizontal connectors.

For a horiszontughsto®upegt or the connecting point projects horizontally out
romthe

Background of the Invention

The present invention relates to a vertical connector composed of three main
components; one stationary connector part on a submerged connecting point, one
10  mobile connector part intended for submerging and connecting to the stationary
connector part and a connector which subsequent to the mating of the connector parts

locks the connector parts together till permanent sealing connection.

In this context vertical connector has the meaning that the connector parts are mated in a

15 substantial vertical direction.

Subsea structures deployed on the seabed are often arranged with piping having one or
more pipes that ends in open pipe terminations which constitute a connecting point.
Each connecting point includes a stationary connector part. The connecting point is later

20  used for connection to an external or outboard pipe.

There exist two principles for the connectors, either vertical or horizontal connectors.
For a horizontal connector the connecting point projects horizontally out from the
structure. In the North Sea this solution almost has market control. Other places, like the
25  Gulf of Mexico, the vertical solution, to which the present application relates, is the

most common one.

A typical example of use of the vertical connectors is in the so called “jumpers”, i.e.
often rigid pipes extending between two connecting points. Look to Figures 1A and 1B.
30 This rigid pipe has a mobile connector part at each end facing downwards. Such pipes

rarely extend in a straight line between the connecting points. They have deliberately



structure. In the North Sea this solution al nbst has market control. O her

places, like the 25CGulf of Mexico, the vertical solution, to which the
present applocakins relates, is the nost common one. A pypingbicoespl e of
use of the vertical connectors is in the so called "junpers”, i.e. often

ri gid pi pes extendi ng between two connecting points. Look to Figures 1A and
1B. 30 This rigid pipe has a nobile connector part at each end facing
downwards. Such pipes rarely extend in a straight |ine between the
connecting points. They have deliberately been designed with one or nore
bays in order to be able to be fitted with the connecting points w thout

too stringent requirepents to the tolergnces. Long spans .qQf several tenth
of meters be:bﬁﬁb S‘tgﬂﬁ’gh?f@(ﬁ’ imege P i %’ﬁwigﬁbgf‘?b%@&ﬁ "Y'ﬁ" the, gongeciing haveS
their bays, tbR witlout 136 B@Mgerf tiqhRerhdiity @ekeBletanc. Léng spadsbfiseverd pntigned

that in principle there are three (or actually tw) different forns for
connecti ons t06mstess befweqy, the connecting_pofts may exishy Fxen gf(S]i'F HRES AR theffbays,

structures. hi%‘g,&vm@eﬂav'ﬁtmqh@@tam&vi ng a nobile connector part at each end
normally will be used. This will usually be termed a junper. 10 The junper

wi || be manufactured based on neasuring the relative position of the two

connecting P iStsbe MiRiohEARAMH PGndifle hefe A OBPheRECRIERY tvd) diffdrentfdrins &rsO be
tol erances in connection wth the construction of the junper itself. These

tol erances crce'meeﬁqﬂééq%ﬂw‘ibléﬁiagai nst pulling the two pipe ends together.
The junper needs tg,hg c@ﬁ@caaﬁﬁet@u&%%am@ m&g&exri%ig@%pe%p%gi d}’_(gﬁile
e

flexibility to absorb these tolerances, in addition 0SSi .
di spl acement sonusciohparhat eagh end ngumallygvidheagd. dhis vakt U‘e‘%@)’@?@tﬂ@ﬁ‘i afuspeexanpl e

thermal el)f)par’ﬁ\% ?Qn&efr v&iﬁ%e RidRGifactured based on measuring the relative position of the two
connecting points. The measuring is not 100% precise, and it will also be tolerances in
connection with the construction of the jumper itself. These tolerances create resistance
against pulling the two pipe ends together. The jumper needs to be designed such that
the jumper has sufficient flexibility to absorb these tolerances, in addition to possible
15  displacements which may arise during operations of the system, for example thermal
expansion of the pipe.

- Connection between the end of a pipeline (rigid pipe) and a structure. It is next
to impossible (at least very difficult) to connect a rigid pipe line directly to a structure
preinstalled on the seabed. Thus, often an intermediate piece of pipe, frequently termed

20  a “spool” exists between the pipe line and the structure. In order to be able to connect
the spool to the pipeline, the pipeline will be welded directly to a small structure
including a connecting point. A spool is in principle like the jumper described above.

- Direct connection of a flexible pipeline to a structure. In some cases it is
chosen to use so called flexible pipes in stead of rigid steel pipes. Such pipes can be

25 compared with a big garden hose. Then it is not necessary with a spool or jumper
between the end of the pipe and the structure. The pipe is so flexible that one may have
a mobile connector part right on the end of the pipe, and connect this one directly to the
stationary connector part on the structure. Then it is neither necessary to make precise
measurements of the position on the connecting point on the structure.

30



- Connection between the end of a pipeline (rigid pipe) and a structure. It
is next to inpossible (at least very difficult) to connect a rigid pipe

l'i ne diresblyitiasstructure preinstalled on the seabedpcTing@pioafobam an
internedi ate piece of pipe, frequently terned 20 a "spool" exists between
the pipe line and the structure. In order to be able to connect the spool

to the pipeline, the pipeline will be welded directly to a small structure
i ncluding a connecting point. A spool is in principle like the junper
descri bed above. - Direct connection of a flexible pipeline to a

structure. In sonme cases it is chosen to use so called flexible pipes in
stead of rigid steel pipes. Sych_.pipes.can be 25 conpared with a big garden
hose. Then it is not necessarﬁ#ﬁﬁ%&h@ﬂ?%er bet ween the end of
the pi pe and ThBgresdnt béiinbdtidn sydhén PanR us&d inQllfthrexédstse t hat one may have a
nobi | e connector part right on the end of the pipe, and connect this one
directly to the stationary connector part on the structure. Then it is

nei t her necegsaidyr thFadikie svﬂfs@@inﬁlﬂlgrﬂi‘%ﬁiéreﬁﬂ@Bk&nﬁﬁtew'&yv%ﬁhéctcﬁﬂe% Kdle
connecti ng point on the structure. 30 Brief Description of the Invention
The present ®etnderloped:s§s before dhis rontige @f 4 stalienaph pak retigeLn # Po8PBer to
facilitate sybs@ae Rt 4 RO padt t8Be BWised fPont iERLEIRIaNA B BMMBRBAREIPWhIERSI N
has been devel oped. As before, this consists of a stationary part resting
on a bot t om PerrEs dcelinghgormestgioperatien- Hlopsvyethe SR RSP I ¥ §¥Ptdace and
a clanp conneid@riywcihve RETHRENStchMa th iNAdatisRADEGWa99 operation. However,
the new connector 1s to take regards which till now have not been attended
toin a satisfactorily way. 10 Thus the now suggested vertical connector is
desi gned jpr o Oh by W30S SMREI UBinectob AU USsikRAt rUAMTRAE RBNowiAg Seal
bet ween tlfr(lje ghtﬁgetp%aiﬁ%e\é\é‘%geavois)ggg Ensureg 0secur eSl%{r%t ering of th?a cgnnect or
parts at ang_lpteaumptémisati ons up to 6-8 between the connector parts 15Ensure
secure ent eri nd. ofudiBindhadd o AE RGP edid FpPhlarbed HIVGLed! Pe wher e the
di stance between the station ry connector par 8¥and t he mobi | e connect or
parts not conpl-et Bhspreagpcere entering @ ¢t wnhestor parte at angalar dendatjonsrpprto fidfe i s

strained during t ent.er| g%i on Enabl e entering even if a
pi peline at one eﬁ%waeenvtlgé{:ée}’gﬁ%&% 5 in the horizontal 20pl ane
15 - Ensure secure entering of two sets of connector parts on a jumper pipe where the

distance between the stationary connector parts and the mobile connector parts
not completely agree with each other, i.e. that the jumper pipe is strained during
the entering operation
- Enable entering even if a pipeline at one end deviate up to 15° in the horizontal
20 plane
- Enable replacement of the sealing ring if damaged without the necessity to
remove the entire mobile connector part

- Enable entering without external guiding means.

25 These problems are resolved by a connector of the introductory said kind which is
distinguished in that the stationary connector part has an upwards projecting bare pipe
sub, that the mobile connector part has integrated, internally shielding and guiding
means to assist by angular deviated entering of the mobile connector part onto the
stationary connector part, that the internally guiding means define an internal upper and

30 lower cavity which includes a lower introduction opening which is larger than the
diameter of the stationary pipe sub, the upper cavity is tapering upwards and is smaller

than the lower cavity, said guiding means that define the first and second cavity



Enabl e repl acenent of the sealing ring if danmaged wi thout the necessity to
renove the entire nobile connector part Enable entering w thout external
gui di ng neensi1/2mwsfhese probl ens are resol ved by a connectrovo20fo/dobs 1
introductory said kind which is distinguished in that the stationary
connector part has an upwards projecting bare pipe sub, that the nobile
connector part has integrated, internally shielding and guiding neans to
assi st by angul ar deviated entering of the nobile connector part onto the
stationary connector part, that the internally guiding neans define an

i nternal upper and 30 | ower cavity which includes a | ower introduction

opening which is larger than the diameter of the.statjonary pipe sub, the
upper cavity CP%pefaé?)é’aﬁha’euW‘éFs PEPEYNS pé‘??af‘fbep“rt'%ﬁ {aw%w o%tk'gcrﬁé?‘t%y, sai d
gui di gg meangohntafor Gait i gver It)]h:gpif)é rs6b tanrebateaD algminy ifdrye, andohsatr the emotiileh t he
upwar ds projectin i pe su ur.i ng a.l andi of the. mpbil.e cqonnector part
over the pi pEoIFEE Bk FurEe® SN A e 1 ek vy FRFTV ALY v gites s

connect or  parshidGadling €isig Beif€adsighgd for MitihPagaishihe bale pipsaysstebatijitencddysai d

gui ding neans, said sealing ring being designed for mating against the bare
pi pe boss >t otwlﬁmbfﬂné?@%ftg&ﬁe?ﬂ%é’oﬁ‘leﬁ ‘connector till sealing connection.

Thus it is to be understood that the connector parts have been designed in

this way in order to obtain secure entering between the conpector parts by

angul ar ~ devi dimdit itfp beourslenstosd that 8if ©RRCEB RABTRDP B fesiengt s Wi ti ne
as the structydl, SR&RSedufe SRGHAetwdin BRSIARRET WaktbRanguit dedaidnO@i © an

aligning nonent to bring the pipe ends into line with each other during the
entering opertal’i atwveenrthe gennestbioparise At the fame Hmsrasdhe gciplgshaRealisPeddl ude a

| over set, qof d@&igﬁeg vﬁ{hgc{rﬁlg\;v $o UeAtE b Qﬁéﬁ%&tlh&i‘léntm 6ty tRL BiRE Bnd2QhtBind Yith

substantially 1h a radial direction and are 15 arranged in a
ci r cunf er ent iea¢h othexalyring e priedngcaparation. axi s thereof, and the internally
directed plate edges of the plate el enents have a predeterm ned contour and

define together said cavity.
In one embodiment the internal guiding means include a lower set of plate elements

which have their plate planes pointing substantially in a radial direction and are
15 arranged in a circumferentially way around a central axis thereof, and the internally
directed plate edges of the plate elements have a predetermined contour and define

together said cavity.

Conveniently, the internal guiding means include an integrated annular body which

20 define the opening itself, and at the same time ties the plate elements together.

The largest gap between respective radially pointing plate elements is smaller than the

diameter of the stationary pipe boss.

25  Further, the internal guiding means may preferably include an upper set of plate
elements with their plate planes directed in a substantially radial direction and are
arranged circumferentially around the central axis and all the inwards directed plate
edges of the plate elements define together said upper cavity which tapers upward and is
smaller than the first cavity.

30 ‘

The largest distance between respective radially pointing plate elements in the upper set

is less than the diameter of the pipe boss.



Conveni ently, the internal guiding neans include an integrated annul ar body
whi ch 20define the opening itself, and at the sane tine ties the plate

el enment s wogetihenessThe | argest gap between respective r adirald2gi0p@bsti ng
plate elenents is smaller than the dianmeter of the stationary pipe boss.
25Further, the internal guiding neans may preferably include an upper set
of plate elenents with their plate planes directed in a substantially
radial direction and are arranged circunferentially around the central axis
and all the inwards directed plate edges of the plate el enents define

t oget her said upper cavity which tapers upward and is smaller than the
first cavity. 30 The |l argest distance between respective radially pointing
plate elenents in the upper set is less than the dianmeter of the pipe boss.
Further, the Faitidr] the statloenomnt@or g hayniayluia s hutiberaofpuide platafwigel ale pl at es
which are arrange clrc nfer ntia arou dth boss and extend in an
axi al | ongi tﬁﬁf“fﬁﬁg cyPHR fqnﬂﬂ ya?fﬂ“‘}flré‘ ‘?Sﬁémgd"gfféggd% an ﬁxﬁlpg%)i'é‘f

di rection. SdTE@,oﬁa@darepalwngemwﬁag mrargaaltdme&yonl ncl ude a base board which
functions both as a finishing guide means during the mating operation and
for attacAment of a pul | / push tool. 10 The gui de plates may have a

predet er m neghe SRAEGHA cERRLONPEH GRAH! MBkdOB &E@boﬁwrwm&eﬁmem%lm ﬁs’idl ally
outwar ds, sai d surfaces constitute guiding neans for the | e ect or
“‘EPta?fjﬁ

part. In a pleisbing&yide BEas FHRe @ﬁ@aéla&ﬁeerﬁ%qn and 19F aftah H& t or
type having 3&iinternally arranged annul ar inclined surfaces which by
activation forces two pipe flanges axially towards each other, where one of
t he pi pe flanges, nornally the upper one, has the sealing ring with

external lyy arpangRd pRRRULAS hdv@cal pridthrBited, ascg,eéau &S d&ﬂntouA'thﬁdﬂ@ﬁﬂféé@' y the

connector can bé of ‘the "coll et connector™ type. 20 As an aUX|I|ary
equi pment  t heointitg Iredialynpeteeiss, prid tsurfesps icapstigiie saidingd msansafost tha aprbdlst f or
installation pf .& 4 /push tool. The tool is able to pull the connector

parts together[by substantial force, or push themfrom each other. The too
may be installed in a horseshoe opening in an annul ar body on the nobile

part. In a preferred embodiment the connector is of the clamp connector type having

15 internally arranged annular inclined surfaces which by activation forces two pipe
flanges axially towards each other, where one of the pipe flanges, normally the upper
one, has the sealing ring with externally arranged annular inclined surfaces installed.

Alternatively the connector can be of the “collet connector” type.

20 As an auxiliary equipment the mobile connector part may include an adapted
attachment for installation of a pull/push tool. The tool is able to pull the connector
parts together by substantial force, or push them from each other. The tool may be

installed in a horseshoe opening in an annular body on the mobile part.

25  Conveniently the sealing ring is a pure metallic seal. It may further include one or more

redundant elastomeric sealings or gaskets on the metallic sealing surfaces.

In a preferred embodiment of the vertical connector the second set of plate elements is
arranged with such distance from each other that access for a tool is created for possible

30 replacement of the seal.



25Conveniently the sealing ring is a pure netallic seal. It may further

i ncl ude one or nore redundant el astoneric sealings or gaskets on the

met al | i ¢ weabimgiswsr f aces. In a preferred enbodi nent pofr/nNdre1v@oiiical
connector the second set of plate elenments is arranged with such di stance
fromeach other that access for a tool is created for possible 30
replacenent of the seal. Due to the structure of the new connector, a

m ni rum of danage is obtained on the sealing surfaces because: t he
coni cal sealing surface on the stationary pipe boss is internal and faces
upwards (creates less likelihood for parts on the structure to hit just
this part 5 since it is internally |ocated) .the s i ng el nt. now is
nstal red (nddr I styfern e e BrTopEe R Moy O aaer S SPa Tt ¢ he
seal i ng el ensadling surfdeésedmde:duri ng the lowering contrary to if it was

| ocated on top of ,the statignary_boss), 10 By the above describ new
connect or st ruct ufg "t%a'nf?ﬁﬁ‘?%s%@ﬁﬁé’&%? s gp{aéy \Rﬁ&era]boés itu ‘i—f?allqnﬁgfa?fét ween
themwi || be possipldidd @rdates tiesslikbkhdodTorS pailsi AANMAE WtrGenire @6 il jupahis parven i f
a substantial angul ar, deviatjion is present between the stationary and the
mobi | e cornect or PAFGIEIS Intespalltlopgtedd i bt on of the Drawings O her and

further objects, f{iRatdlihgslemdat Mﬁ@ﬂis&ﬂ@cﬁ(n%i]ly&@@ﬂ@rmdbﬁl\?ﬁa&hlﬂicﬁ@ﬂ fo®ei ng
description of preferred enbodi ts of. the invention, which is g)ioi}(en for

di men . th .
the purpose of delodteredi(thysthe sealingelgmpntiisshicldgddring thefowsing AHERUES! Hr awi ngs
where: 5 Figure 1&askesmsd éitof bemathatshaki yas)of a junmper Iine according to
the prior art, Figure 1B shows a top view of the junper |ine according to
Figure 1A, Figure 2A shows an elevation view of a junper line with use of
the new 5@l UtgyOffe JbbRUliccriRd RV EonRedi@Pstib@Wé Ao kiBild boMRBEol R waear di ng

to Figure 2A, ) _
jumper line between them will be possible to install to two stationary connector parts

even if a substantial angular deviation is present between the stationary and the mobile

connector parts.



10Fi gure 3 shows a stationary connector part (lower) according to the prior
art, Figure 4 shows a stationary connector part (lower) according to the
new sol utwonoiifizguase 5 shows a nobil e connector part (uppemNo2ef@odtt i S
about to enter the stationary connector part according to the prior art,
Figure 6 shows a nobile connector part (upper) when it is about to enter
the stationary 15connector part according to the new solution, Figure 7
shows in perspective view the two connector parts ready for mating, Figure
8 shows an axial view through a conpleted assenbl ed connector, Figures 9-14
show sequences during the mating operation, the axial alignnent and
connection of the two connectqy. A(ts acco Qp g to the invention, and

20Fi gure 15 shows in per spect i€ ; ¥ connect ed connector with

aﬁsom a]E ed tgnhe%@g ﬁ&mrn@ﬂ;uts afeatlhrwan(;;amm&tgw will Iap,sear Ifech Besollowingon of
the Preferred Enbo |nent Ref erence is _first nade S lA and whi ch
i | lustrate t NESCFIPURR q |96‘?f%ffed\ﬁ&§}’°?‘|’ﬁff‘ﬁt9§ the dnysptioy, Wz&f‘?‘)‘s %‘ge the pyippseS ojfBu nper

pipeline 1' kgytkipSod, bﬂﬂ%ﬂlh@oﬂ@ﬂm&tt@éapﬁa{ded drawirs v&fereeach end. The mat i ng
of the nDblle connector parts 2', 3" with the stationary 5 connector parts
4' 5'_mn|| take place in a substantially vertical direction, thus the term
"vertical comfRed PA showkh eleVARRVidH O juBerline hbdokdifg to'tﬁ@pbrﬂﬁ@ﬁ a rigid pipe
6' which extends between the two connector parts 2', 3. The nobile

connect or parfiguge 1B showsta temyipw o the gfmper ing ?@P@"}gﬂﬁg‘g@re Haces downwards in
order to be 'F@é’m‘ﬁé?ﬁsl‘ib‘é@ an QY fRIAGEEE MuinPerl I wHAMRE gﬁhéammut%atl onary

connect or parts ,
Figure 2B shows a top view of the jumper line according to Figure 2A,

10  Figure 3 shows a stationary connector part (lower) according to the prior art,
Figure 4 shows a stationary connector part (lower) according to the new solution,
Figure 5 shows a mobile connector part (upper) when it is about to enter the stationary
connector part according to the prior art,
Figure 6 shows a mobile connector part (upper) when it is about to enter the stationary
15  connector part according to the new solution,
Figure 7 shows in perspective view the two connector parts ready for mating,
Figure 8 shows an axial view through a completed assembled connector,
Figures 9;14 show sequences during the mating operation, the axial alignment and
connection of the two connector parts according to the invention, and
20  Figure 15 shows in perspective view the finished connected connector with associated

tool for making up a clamp connector.



10 As indicated, such pipes 6' rarely extend in a straight |ine between the
connecting points. Instead they are intentionally designed with one or nore
bays, as wbewn/d2m4Fi gure 1A. This is to be able to adapecrod2bs/monmect i ng
points without too rigid requirenents to the production tol erances. It may
bee | ong pipe span of several tenths of 15 neters between the connecting
points. As indicated on figure 1A the previous solution wll be able to
take care of a difference in height between the connector parts 2', 3
during the |l anding operation. Both the present and previous solution should
be installed slightly inclined such that one end of the junper/spool is

| anded before the other Nl dltfer-_ shoul d be such that
one end is conpletely | arERycheEs j gages. Thus the
entire junpeRe€ahcO8s fipit ahfe ﬂonlt@urppsm mﬂnmeﬁmmﬂmbmtsemonwxmm eyl anded.
Figure 1B indicates that a directional deV|at|o of bou& 5 between the
stationary C(S‘Hﬁrgﬁ‘fﬁﬁrprl:?éﬁt)stofons@ct LMEPETHEPSBBIL| Vb‘lﬁnt jle cpnpgclor part - 3.

during the | andy RgeRRAAITHR MARB olaqlelmtmceﬁnne%@rﬁmﬂ’@acmm thenstatlon@mgle t o
Figures 2A and 2B which illustrates the new and i nmproyed

h t
construct Sa jcomRseler Partset’ £ Wikl kg plas6yin § sepsiptisrperiea GiFRTHe: )(T/J}F“Sgisflf Eegmz 3 at

each end. Theygratdl RendkiolNEhe GUmpPEROYip&inG AN FRELER inddedet S ﬂgxd?pl}w B’hw'hhﬁ new
stationary connector parts 4, 5 will, as before, take place in

subst ant i al | pxigadstheten dieftwe cpmigetomprsts 2, 3urﬁ§’€rmqbi‘lﬁé°‘1“e?tﬂfc336‘c?e§ aéEaCBef ore,
a rigid pipe ¢fq gxhe RgidPpLRHRS BowiRariyyd FRIREEE Riverd oRér dn8 edgagdd Wil
before, the nobile connector parts 2, 3 at each end of the rigid pipe 6
face downwar dheupwgedsiferinegtatiopary gemegiatPaEsAnect ed to t he upwards faci ng
stationary connector part 4, 5. The problemto be addressed is as
descri bed above with regard to Figures 1A and 1B, in addition to a desire
that the tol esaindiestediLauringipss Gt uerely ortand dnjangaighs dige bagveem dhe SQNBECtHE fi gur e
2A, the new L 3 ﬁ% i thdb&ef &' FBFLhA &egh@% iRet ween
the 5 connectsp81 ntt éﬁ%aﬁg&wﬂg%@n@onﬁw {: iyl peration. Ige ure

i ndi cat es, h(ﬁxm@ﬂA {Tiést isatodber ebdc |t@ﬁd¢ptde\ﬁh%1tcpmctmg a%@fatml@“bélomﬂé'ﬁ t he
stationary copn Gdest tgmhs?bfdurl ng
the landing o rrg ?‘g?l%?g%lgrg C‘h"{gn gﬂgd‘; & Itltlm %@A@%’Hg;%ﬁshgg?%r@ parts 2, 3, 4,
5. This viisl | nhnﬁermbd:tiweeletie ponneetinglpeints &t andicated anHegufeol A, prgvionDwilygione 3
shows 2 st at i, a0aLuOANGR! At BAL biydinal SEALENEIA HhEcRblal: Ak sand Figure
4 a nem/statlonary connect or ows an associ ated’ & i di ng
system 7' whidoking Bxetlzmdmgsupsmtxw Blotltthepgsnndarr@rgﬂou,s sehbiph shogbshredostddiedpart 2"
down over the I ectar NP ent

gui di ng mean Ssl é’lt yalpémgg ¥\éﬁlot9% onggn% ﬁg{hte l]lrﬁ'per/sg&)l H%fai?deg\?éeg)?% %Hleonar end
connect or parlth& dﬂffc&ér&e (G0 mglatﬁbMdfbeeeclf that enecdndds carspletelyalpmitd Iiéfogmﬂm ng
system desi f eat res an i i e

gui di ng ci?@rl P eéS‘ ﬂlﬁaﬁe@ @B‘érﬂéeﬁn FFIARBCT cﬁlgg? W’?%?dc%{r?f?%mﬂ gﬂﬁe,%rg\rmee J%%(%/HVG

i ntegrated anrgdiiSlafdd! Fighret Beindicates thaea Yiratione dedatioparftabdut 5° between the

stationary connector parts 4°, 5° and the mobile connector parts 2°, 3° during the landing

operation can be handled.

25  Reference is now made to Figures 2A and 2B which illustrates the new and improved
way how to construct a jumper line 1 with a new type of mobile connector parts 2, 3 at
each end. The mating of the new mobile connector parts 2, 3 with the new stationary
connector parts 4, 5 will, as before, take place in a substantially vertical direction. The"
jumper line 1 includes, as before, a rigid pipe 6 extending between the two connector

30  parts 2, 3. As before, the mobile connector parts 2, 3 at each end of the rigid pipe 6 face
downward to be installed over and connected to the upwards facing stationary connector

part 4, 5.



Figure 5 shows once again the stationary connector part 4' according to the
prior art, 20 now with a nobile connector part 2' which is about to | and
over the woabinsg connector part 4'. According to thi gcpNo2018@b3Li on the
maxi mum angul ar deviation is about 6,5 between the central axis of the
stationary connector part 4' and the nobile connector part 2' in al
directions during the mating operation. 25 Figure 6 shows again the new
stationary connector part 4, now with a nobile connector part 2 which is
about to |and over the stationary connector part 4. According to this new
sol ution the maxi mum angul ar devi ation is about 8 between the central axis
of the stationary connector part 4 and the nobile connector part 2 in al
directions during the mating operation. 30 Wth reference to Figure 7, the
ver t ! ca: COWIﬂSE)ﬁbble_& to‘be\aﬂdrkssngM/ab@eﬁd@lﬁeﬂrabbﬁivikmregzirﬂ&eFigﬁiei A land TiBen
vertical connector is, conpos three. main parts;.the statiaqgna

connect or pé& ition iRy depirg a g? FPE‘%W’% ‘iﬁﬂ‘gd’“&ﬂ’fg%c’“s‘ﬁf) HSFegEa- gf F@l??{?gé’“( not
shown), such fRagre2ACHRd SdWBSIufidi @8 HahdIa anBktdrtiedisitrebed kriRight ba&wsabihke
connector part 4 designed for imersing and connecting to fhe stationary
connect or Spacennsctoppaits, 3|d4ppe therpndiregperptionshigyre ?ﬁé“ ‘?Snﬁ"%‘?"eﬁ’ ta

connect or pargirsctidnal el Rort bPAHRUC PINREIRN i $tifndryl ddfne@ADand OF5 ipthes 2, 4
to lasting sealing connection. The stationary connect oy

| . t
upwar ds pr oj &obilpgonsseier parise. Bslssing the landingqnsratign cahPﬂBa"Bfgat"@é' tggia‘?g

arranged cir ciifeeheMs3! 3 ¥, ArAWillf@uiinBS inaiRer d8ta ik XdIBMshgl N an axi al
| ongi tudinal direction and are pointing radially outwards. The stationary

10 connector part 4 includes a foot board 4c which acts as an attachnent to

secure a jgul ll‘é%ﬁ’é? s stzltiton;i@ chithePSr Bé?fseld a&%@&fﬁné f&QhQHxii&?arﬁnatF?gﬂ@4 has a

speci al | y ‘designed contour on"that surface 4d facing radially outwards.
Thi's surface ndw stagonsy connostorguartcla Figareot shome amspsoriated gRHBEIYHEPAT high whi ch
will be deS_Cri_Jt Regsﬂlsfaevﬁﬁ ‘t}re]'?u-miﬁg%?g' théEbife WDARE R 'paltd tdownh @R tHR didéfoRary
integrated internal shieldfng and gU|d|ng means

connector parts 4°. To this object independent guiding means 8’ are arranged. As one

will see, the new stationary connector parts 4 are completely free for such an associated

15  guiding system. In stead all design features, or means, which assist with the guiding
during a landing operation and the interconnection, are now integrated and is part of the

stationary connector part 4.

Figure 5 shows once again the stationary connector part 4’ according to the prior art,
20 now with a mobile connector part 2° which is about to land over the stationary
connector part 4’. According to this prior solution the maximum angular deviation is
about 6,5° between the central axis of the stationary connector part 4 and the mobile

connector part 2’ in all directions during the mating operation.

25  Figure 6 shows again the new stationary connector part 4, now with a mobile connector
part 2 which is about to land over the stationary connector part 4. According to this new
solution the maximum angular deviation is about 8° between the central axis of the
stationary connector part 4 and the mobile connector part 2 in all directions during the
mating operation.

30
With reference to Figure 7, the vertical connector 2, 4 will now be described in closer

detail. The vertical connector is composed by three main parts; the stationary connector



2a, 2b, 2c which are to assist during the mating and entering operation by
angul ar devi ati on between the nobile connector part 2 and the stationary
connect orwpanii/d194¥he i nternal guiding neans 2a, 2b, 2cpdeiNoreicaoiit er nal
space or cavity Hl which opens out in a | ower introduction opening which
naturally is somewhat |arger than the dianmeter of 20 the stationary pipe
boss 4a. In addition the nobile connector part 2 has an upper space or
cavity H2 which tapers upwards. The upper cavity H2 is smaller than the

| ower cavity HLl and correspondingly the upper cavity H2 also has an

i ntroduction agening which is sonmewhat snaller than the | ower opening. This
upper cavity S t. into effect when fhe connector, parts 2, appr oaches
the finishi né’a‘ﬁhd'ag’@[% nd "88?@& (qn%ﬁ A ngﬁf“ 8g96g)§tr'b°ﬁur§§f“ﬁe5h8gﬂ)ﬁe§3ébPpgar ts 2,
4, i.e. the oni@REakreees Mahifld istuddie)ted@odilet bonaett pirherdesifheds fars
expl ained in that the guiding nmeans, which define the first and second

i nternal caviP{ReISH anA SOyGPIE 1 the StationprycRRICSIF p%%’p"ié‘rdé‘t arip EHPNEHE Jipwar ds

proj ecting piAiRr BRSHatthe oftdiel dobindctn hitd, Of tht BRmFUBhheRtoE 9NBEKS ¥ copAdctor2 over
t he pipe boss 4a to create an 30 aligning force. As shown, the internal

gui di ng néanPabh 4tadstivgsceling OBYEHOLet of plate el enents 2b which have
their plate planes directed substantially in radial direction and which are
circunferentially arranged around the central axis A of the connector part
2. It is to The sigtenarseaaertertnatt 4 hee ap Howards proigrtingchasPips Bese 42dlyBYMbY of the

pl ate el emenig ngge Bﬁ&?hg &fe #fahEdACireathfrdnQUYRS arG@hdi thy pibd bosk!ag af@¥itbnd ikl
term nates at the otton1b€éan |ntegrated annul ar bodx# or ring,. 2a which
a,r

defines the iantaxiduensivrdingbéditpatign 2ad arg giofntingradialiy, o1 e ThesS#ipagyar e
present bet W“:‘cgﬁhgt’;tlaf ggt't“4d cRbEL £Fof bohiat & HARhGRYI dsYantkMhth&lt 8 sesursl@f i ned
by the described plate edges 2c. In the shown enbodi nent the nunber of

pl at e el ementpslilphshi teoleftghto hetriotdd that shepguidenplatp #b Aasy poseigly Hesignpd soptenr

di stance aparj .k lé%rtf'rﬂg r4%1 g%izﬁnﬁ\qagilall}b SutRalad Alid urfabPid N8ed RF gincdibBliRNCE

bet ween the respective
mobile connector part 2, which will be described later.

15 The mobile connector part 2 has in turn integrated internal shielding and guiding means
2a, 2b, 2c which are to assist during the mating and entering operation by angular
deviation between the mobile connector part 2 and the stationary connector part 4. The
internal guiding means 2a, 2b, 2¢ define an internal space or cavity H; which opens out
in a lower introduction opening which naturally is somewhat larger than the diameter of

20 the stationary pipe boss 4a. In addition the mobile connector part 2 has an upper space
or cavity H, which tapers upwards. The upper cavity H; is smaller than the lower cavity
H, and correspondingly the upper cavity H, also has an introduction opening which is
somewhat smaller than the lower opening. This upper cavity H; is put into effect whcn
the connector parts 2, 4 approaches the finishing phase and acts in an aligning way on

25  the connector parts 2, 4, i.e. the connector axes align to coincide with each other.

This is explained in that the guiding means, which define the first and second internal
cavity, by the guide plates 4b thereof cooperate with the upwards projecting pipe boss
4a during landing of the mobile connector part 2 over the pipe boss 4a to create an
30 aligning force. As shown, the internal guiding means can include the lower set of plate
elements 2b which have their plate planes directed substantially in radial direction and

which are circumferentially arranged around the central axis A of the connector part 2.
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pointing plate elenents 2b are snmaller than the dianeter of the stationary
pi pe boss 4a. 10 The internal guiding neans al so include an upper set of

pl at e el ewenvs/Revsphi ch al so have their plate planes poipotriNngosuiessianti al |y
in aradial direction and are circunferentially arranged around the central
axis A of the connector part 2. The inwards directed plate edges 2f of the
pl ate el enments 2e define together said upper cavity H2 which has an

i ntroduction opening 2g. The cavity H2 is tapering upwards and 15 is
smal l er than the first cavity Hl. The introduction opening 2g is in turn
snal l er than the opening 2d. The | argest distance between the respective

radially directed plate elenents 2e n .t he upper, set re shal | er t n t he
di anet er of this tppundsesiaod fbat thejnyprd yﬂﬁ@ﬁ?ﬁdgﬁg’o‘iﬂiﬂ ttPFeplﬁtﬁ 8’r°“'i§ pl ate

el enents 2e iSpefrRl defintQAKE 10¥Wef cRHBCRA et davity $1fRertnididsadt tﬁauatondrb tagnce
apart. Note again that it is free gassaq%es bet ween t he gui de 20 hes 2e
into the caviltigerpiod gerilasdgdpyorting 2 3hychysisfingsy the dnteadyetiongpenipg 2d 't3§[ ch a

fair space i vd @i FRGatshads atetprbs%nmaﬁéeblt& duitie e AGROIBe BYitpHL *@lchi f
desired. It is to be understood that the up ggr plate el enents 2e in a

practi cal Sentibdefisd by ghafescybedaplate edgesci HutEisBen gmbedimentdize pumberiof
el ements 2b, pgiatelerhid Zlﬂg efghEWhicieat blab&l By dub&hntlaly Bgiabdis@hcelapael t hat the

nobi | e connecCtor part 2 supports a sealing ring 10 in a shielded way in
respect of the guiding neans, the sealing ring 10 is intended for

engagenent Wi &g DA% RGP ase tlf%alaig‘astbﬁstﬁﬂoefl}eﬁwéﬁ thd tpdchife Fadim

connector 9 to sea e‘gmconnectl on. The sealing ring 10 will typically be a
pure netal | i poting platsielemanis 2hare émill@r than|thecdipmefer Qfstb%lstatsmarwmpq basgi4e-r at ed

cl anp Cori'aeCtﬁnre n%er'n L%.{]dl %egx}/spzﬁsohiﬁ&h@egad ep%F E‘&lolf%la"f’er él gz @/ﬂﬂﬂla?s'b and

i nclined surfaces activation torc anges axi ally
t owar ds each hawt hbeir ate plan¢shepopitipg $ubstantisdlyhars @ aniadiak editertin randgare0

mount ed t her 0 am Ve&’{%ﬁ{lw""&rﬁqggﬂ Bufid 1R @Q’Jtrgl aRouk A e A0 LohrdEio [,39,(# fwﬁeaces

As an altern onnect or |'et ‘connec
shown) can bénwséddir&gted piatdeadgctsoZﬁMk@etplme Hemesﬂal’zhgderﬁac itoggthet haid rmmrl e

connector part Iude at t I gﬂ[??sdm
at t achnment 29a“(')1 a ‘i‘"'lrtl)“r:}ll 2ot du‘Lt °r?8|9ﬁ ZQﬁﬂ%lcggtyﬁ.va?gﬁngg%l? or d
i nsertionsof iasmaller tlpuslln: ﬁnst)dzav(tyndrl. flhmnmpdumhomhpanmg Zgeis am tury amalter thenpul |

t he connector, part.2 rds t her u h ach
other. 10 As ﬂi’fg AP &2 —#l}?mﬁa[ﬁeg a’bcfaotf geed etgo ng g(QltVE S ﬂlm%ccft{doﬁéﬁt s 2e
are arranged eWniehtsAedh tie abp@t sonQfe auplei thahate disnassofftbe p@etbossl 44 & theossi bl e
later repl ace vDrE er%LoJ' mentstﬁe num 0cs:rq) ?)?ate gemerﬁsl? Qe 15 fourS ”I(flreseeagree C[j)laced with a

substantial equal distance apart. Note again that it is free passages between the guide

20 plates 2e into the cavity H, defined by the described plate edges 2f. Here, such a fair
space is provided that it is possible to have access by a tool if desired. It is to be
understood that the upper plate elements 2e in a practical embodiment plainly can be

continuations of the lower plate elements 2b, i.e. four of them.

25 It is further to be understood that the mobile connector part 2 supports a sealing ring 10
in a shielded way in respect of the guiding means, the sealing ring 10 is intended for
engagement with the bare pipe boss 4a to be tightened with the clamp connector 9 to
sealed connection. The sealing ring 10 will typically be a pure metallic seal, but any
suitable seal can be used.

30 "

The illustrated clamp connector 9 is of the type having internally arranged, annular and

inclined surfaces which by activation forces two pipe flanges axially towards each

11



Wth reference to Figure 8, a connector where the connector parts 2, 4 are
conpletely 15 mated and tightened by nmeans of a clanp connector 9 is shown.
The cl anpwoann@ries 9 has internal, annular inclined suptaseRofmovwdiich by
circunferential activation influence on and forces conpl enmentary annul ar
inclined surfaces fa, fb on the two pipe flanges fi and f2 on the connector
parts 2, 4 axially towards each other. The pipe flanges f1 and f2 al so have
internal inclined surfaces fc, fd. One of the pipe flanges f1 has said
sealing ring 20 10 nounted thereon. The sealing ring 10 al so has external,
annul ar inclined surfaces 10a, 10b which are tightened by the internal

i nclined surf ces fc,.fd dur sai d gctiyation nnectln
operation wi I eﬁoQ\?ao%f %Eﬂﬂeltjllfé’gestl@ﬁé? cFalife: ipg h%ml‘—af"btﬁ‘?g?reé’g ‘ZE Bet ai | sg

of the connegh@ exfidl Sandulardandi nlldlm&péurﬁaeesd&§§ﬂ AlRAALAGRI the clamip yortnbaonmt erial
entering and aligning functions. ure 9 shows a first phase of the mating

of the nobil & e e&weqiorﬁé?qtsfpm f’ﬁ‘ eHEe‘Et ationary connector part 4. The
nobi | e connector part 2 arrives inclined relative to the 30 stationary
connector part 4 and is still allowed to enter and connect .in a safe way.

As one wi Bl dberleyte meksithe feishing mating, thrempbilecopaectayppt i# @B inchisle af frast
I ntroduction oﬂﬁgﬂg{w Hofseshob lshapkd Qﬂt&cﬁm@nt%vcﬁl d ﬁdilzghk'éﬁ)a&@erﬂiﬁ]g%nﬁlﬁlepl%pe boss

4a when the connector part is inclined in respect

f
st ati onar y c dadeh for iseition of a Fﬂlgalﬁsé taq) (—a shesvm) (hihegan b wgtivated topull the mobi | e
connect or Emr%ctgyar%i N8oRAASRR 51:?13 8r pusk theh WvaS il QRARBMecONNECT OF part

4. The pi pe boss us enters the flrst cavity " HL within the nobile
connector part 2. The specially designed plate edges 2c of the guide plates

2b hit the b%g%én?g e%U{hfe?,fa?es%?tmeé 'aa & gl?ﬁla{%cé?éne%% Ze%wmng&ewﬂl cf aedges

2c in this fir sl"ant 1 nwar wards, an aligning effect
i medi ately siumcs ap#remat ragcesp forl @ t@drfne@ptsrblméﬂtqr »plagengant @€ dha é‘w‘arlﬁs t he
stationary cQRns %&PJon@rstcreatedTh' s results in a 10coarse alignnent.

With reference to Figure 8, a connector where the connector parts 2, 4 are completely
15 mated and tightened by means of a clamp connector 9 is shown. The clamp connector 9
has internz;l, annular inclined surfaces 9a which by circumferential activation influence
on and forces complementary annular inclined surfaces f,, f; on the two pipe flanges f;
and f, on the connector parts 2, 4 axially towards each other. The pipe flanges f, and f;
also have internal inclined surfaces f;, f;. One of the pipe flanges f; has said sealing ring
20 10 mounted thereon. The sealing ring 10 also has external, annular inclined surfaces
10a, 10b which are tightened by the internal inclined surfaces f., fy during said

activation.

A mating and connecting operation will now be described together with the Figures 9-
25  14. Details of the connector parts 2, 4 will not be described again, only the material

entering and aligning functions.

Figure 9 shows a first phase of the mating of the mobile connector part 2 with the
stationary connector part 4. The mobile connector part 2 arrives inclined relative to the
30 stationary connector part 4 and is still allowed to enter and connect in a safe way. As

one will observe from the figure, the ring 2a, which defines the introduction opening 2d,

12



Figure 11 shows a further mating step of the nobile connector part 2 with
the stationary connector part 4. The pi pe boss has now conpletely entered
the firstwoavittog1dds, but still stands inclined therein. pNomwd2oe/deenel | ed
face 4e of the pipe boss 4a hits the entrance of 15 the upper cavity H2,
defined as the second opening 2g. The upper cavity H2 is defined by the
pl ate edges 2f as previously described. The upper cavity H2 is tapering
upwards in a | ower portion thereof, as one can see fromthe figures, before
it passes into even dianeter. About simnultaneously the inside of the
annul ar body 2a hits at Ieast one of the guide plates 4b near the top
thereof. This, together th the cont act between the % bevel | ed e 4de
and the pl at érséﬁﬁ%%b?’éue‘%?“éfé?ee‘? Ahthe PIPG PP avhas the BePilferonnedns peg réct or
parts 2, 4. KcHkddgn ddpshorie sififonaB doniRior patt 1 ep of the nobile connector
part 2 W|th the stationary connector part 4. The bevelled surface 4e of the
pi pe boss 4a slides along the plate 25 edges 2f. Their | ower portions
define the teaparew M8t adihet mem@sﬁhemnyc&%ectwdn@o&ehque Pipy\6dsh 2g
operation the nobile connector part 2 is further aligned relative to the
stationard cemtestagpnanaeqnnactor|partidsThe rRipe bess fthypenders gﬁaftrStlcﬁV‘WlsW‘ﬂH‘&se t he
mobi | e connegleGhoR donrfectéh kz!irt QeTl?ebép@cﬁlﬂ/ 5@*@?@({ Eﬁ felddgdserd Jﬂﬁégdlﬁé"{)lﬁﬁk ative

c a

to the stati onary connecto part 4, to suc I rcunst ance t t he QUI de
pl ates 4b anab his the hevelledsudadsee. onmfeplm bemsidagSine thpelateradees Jcsindypfirshued by

h
5-3 e ; ﬁg\?\ggf g Bfr'nlaesg ?lgﬁ??%rhb%{dg%%# wbaq}%lgg 2rredt S BBatBlyisBets Rnat 8% nfbile Figure

| e connector part 2 wth the
stationary cotmmeﬁmoparp&rw gdided taavardghtbe statienacy peraettorn Pk f Shigresuliedy fy
mat ed. Thg bev rface 4e of the pipe boss 4a has slided along the
pl ate edggs g?a? Ial?g?rﬁ%tway up to the top of the upper cavity H2. During
this finishing |lowering the nobile connector part 2 is flne 5 aligned

relative to %he Slét %‘IP)(?Q% cronaectspep ol?ﬂ%indlhl%@gnr{ E[gr | na Spd%ﬁ are

cl ose to be ﬁe gtre term%atlng
phase of t he cmctagpamm tThe pﬂiﬁbbisélaeﬂmecthplletepeﬁnter@i the first tmtyéilabut@h&r y

connector part 4. mgﬁg‘g/ﬁ’g?eg'p mgfvﬁfx%getvﬁﬁed et E plpesb%gp4ac418§§ ehBance of

rel at'i onshi pSt? e engagenent range connector 9.
Now it i95ti s dppercda@itye Hp,niefin@inasahé eqco ofduningrag. The @p@pwety iHaris dé¢fmed i nal

fine alignne of the rmlla e _cannec 2 relativ nary

connect or SY the Rlafg gdees ?aﬁsepre‘ﬂo'ﬂ)s(t?ﬂ'ls “"Deﬁ i‘ ppﬁ’ra%/avg st t’ fa uﬁg%é%llﬁg

| andi ng Oper at h(l)cSWerlpf)rtIthhéidadf,uﬁtcbrﬁrbaﬁ eqaufrmﬁshesﬁgurdﬂsﬁe@wrlepa,dsesinm/\ﬁyenn

principle t h?ha?naetrgr3 Aﬂ)out mgnu{taneously tﬂe ¥ns¥c\fe oP thtéggnu allrfbfog}E St att tl"e‘a.'agt oth%f the
guide plates 4b near the top thereof. This, together with the contact between the

20 bevelled edge 4e and the plate edges 2c, creates an aligning moment between the

connector parts 2, 4.

Figure 12 shows the next mating step of the mobile connector part 2 with the stationary
connector part 4. The bevelled surface 4e of the pipe boss 4a slides along the plate
25  edges 2f. Their lower portions define the tapered part of the upper cavity H,. During this
lowering operation the mobile connector part 2 is further aligned relative to the
stationary connector part 4. It is also to be noted that in this phase the mobile connector
part 2 will be able to make restricted rotation relative to the stationary connector part 4,
due to such circumstance that the guide plates 4b and 2b hit each other. The aligning
30 operation is continued by the engagement between the annular body 2a and the guide

plates 4b.
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connector parts 2, 4 are conpletely nated and the connection is nmade up. In
addition, the tool 12 that operates the clanp connector 9 is shown. How
this is peof0rmedssi s cormon known technique and will nettha2biydobean
described here. 20 Wat is claimed: 1. A vertical connector conprising: a
stationary connector part designed for a subnmerged connecting point, 5a
nobi | e connector part designed for submerging and connecting to the
stationary connector part and a connector which subsequent to the
mating of the connector parts | ocks the connector parts together into
pernagent seal i ng connectLon, wherein said stationary connector part has an
upward projecting pipe 10boss, . i d bi |l e connector, part .has

i nt egrat ed, %lﬁué"‘r lr?a‘ihgvs ineXdngesita OSﬁledﬁ"?r@e FRiREtoL %a"a% it %eb%)atlgﬁadﬁl ar

devi at ed ent @inegoPfarti4) @ Heh iR RAMIRE barts dpeuidarl@ Biatedt Tiee invelled omdicy 4e
connector part

. on (F cont | darls Py .
upper and | oﬂéﬂ‘eé’&ﬁ&"?s /1a5w§is§heq 4“8’! ¥ gglaﬁ?y‘fdglejﬁla& *}Thgtpfr’rg'ggi’{’ g@ﬂ{egg%ﬁﬁgén\tmeir (r:]ﬁl
is larger thappdhavit BNED&ingOhist hisiihQldvwarias Yhed ndBild 6Gthector part 2 is fine

5  aligned relative to the stationary connector part 4 and the connector parts are close to be

completely aligned.

Figure 14 shows the final and terminating phase of the mating of the mobile connector

part 2 with the stationary connector part 4. The two pipe flanges are now in such close

10  relationship that they are within the engagement range of the connector 9. Now it is
| time to close the connector 9. During this operation the final fine alignment of the
mobile connector part 2 relative to the stationary connector part 4 takes place. A

pull/push tool may assist during the landing operation, if the situation requires so.
15 Figure 15 shows in principle the same as Figure 7, only with the difference that the
connector parts 2, 4 are completely mated and the connection is made up. In addition,

the tool 12 that operates the clamp connector 9 is shown. How this is performed, is

common known technique and will not be further described here.

20
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sai d upper cavity is tapering upwards and is snmaller than the [ower cavity,
said guiding neans that define the first and second cavity cooperate with
20t he upwaodoprji®esti ng pi pe boss during a | andi ng oper atrovo20fo/dobE1mobi | e
connector part over the pipe boss to create an aligning force, and

sai d nobile connector part carries a sealing ring in a shielded way
relative to said guiding neans, said sealing ring being designed for
engagenment with the pipe boss and be tightened by the clanp connector into
seal i ng 25connection. 2. The vertical connector as defined in claiml1, said
i nternal guiding nmeans conprising: a |lower set of plate el enments having
plate planes“po'nt'n jn a 30 substantially radial direction and are

ci rcunf er ent PP nged around a central axis thereof, and inward
directed plate edges of the plate elenents having a predeterm ned contour
and define together said cavity. WD 2011/021945PCT/ NO2010/ 000311 The
verti cal conﬁepto@*@gwﬂé?Wﬁﬁ@r‘HWHPHWh12, sai d i nternal guiding nmeans
conpri sing an i nt egr atAghtianiy baincbiobardrEipnidTer 4 Bmepedtagetngehof, and
tieing the plate elenents together. The vertjcal connector as.defi&ed in

claim 2, Wherein the |aanefilerconngstos@atheetiencd dpebmyrsineadforecHes i Phg pl ate
el enents are snal {iffonhl)RBndeb@r prea@t er of the stationary pipe boss.

a connector which subsequent to the mating of the connector parts locks

the connector parts together into permanent sealing connection,
wherein said stationary connector part has an upward projecting pipe
10 - boss,
said mobile connector part has integrated, internally shielding and
guiding means to assist by angular deviated entering of the mobile connector
part onto the stationary connector part,
said internally guiding means define an internal upper and lower cavity
15 which includes a lower introduction opening which is larger than the diameter of
the stationary pipe boss,
said upper cavity is tapering upwards and is smaller than the lower
cavity,
said guiding means that define the first and second cavity cooperate with
20 the upward projecting pipe boss during a landing operation of the mobile
connector part over the pipe boss to create an aligning force, and
said mobile connector part carries a sealing ring in a shielded way
relative to said guiding means, said sealing ring being designed for engagement
with the pipe boss and be tightened by the clamp connector into sealing

25 connection.

2. The vertical connector as defined in claim 1, said internal guiding means
comprising:

a lower set of plate elements having plate planes pointing in a

30 substantially radial direction and are circumferentially arranged around a central

axis thereof, and inward directed plate edges of the plate elements having a

predetermined contour and define together said cavity.

15



The vertical connector as defined in claim1l, said internal guiding neans
conprising an upper set of plate elenents having plate planes directed in a
subst ant iwblyi1wadal direction and circunferentially arpangasosymound the
central axis and inward directed plate edges of the plate elenents
define together said upper cavity which tapers upward and is smaller than
the first cavity. The vertical connector as defined in claimb5, wherein the
| ar gest di stance between respective radially pointing plate elenments in the
upper set are smaller than the dianeter of the pipe boss. The verti cal
connector as-defined in claim®6, said stationary connector part conprising
a nunber of guide_ plates arranged cjrcunferentially around the pipe boss
and ext endi ng in 45 e CPUP?Qﬁ%flfai fpedyin ég‘f’? Sﬁﬁ’d‘%ﬁlﬂtguﬁ 1HAREYd in a
radi al direction.cohpfisiH@hd infoptatddnneet soky asfirded the epeniry itkidiam Aeing ahe
stationary connector part conprising a base board functioning as an
attachment to sedl¥eclsmemdiosetefe vertical connector as defined in claim 8,
sai d guide plates conprising a predeterm ned, specially designed contour on
a surface pointing radially outward, said surfaces cqonstitute §3he ui di ng
means fordthé nobileeertisahemnesiorps delinedyin £laimng, vdieraip iy Tpiepst gam Fté”eg‘he upper
portion of at |eagdpe@iiR rMiallySoistial ARE SlemBhls GreosiAlSr tan #el Gathdigr dTahent .
10. The vertical connector as defined in claim9, said connector conprising
a clanp t ypatieBHnewESPSShavi ng i nternal |y arranged annul ar inclined
surfaces which by activation force two pipe flanges axially towards each
ot her, where one of the pipe flanges has the sealing ring wth externally
arranged ann®l ar Thecydriiead conrecior s defigedyfin @B‘.lmThesanF'tt‘?rEgl SEYPH dREBY as
defined ih claim -SA| L r L S agta one
adapt ed 21 tachrrenctjog?)(r)l?'ﬁ%%E@P%Jaﬁtgﬁ%&gg{nggﬁﬁa;gg gt: t%’ g@ﬁsrrgﬁrﬁ&%e’ién
arranged on an arsubstantiaby cadial Birectipgrand ciatuneforenéalbyorrraagedgepindeahe cent@f ai m 11,
further conprisi nag(.saanﬁecond set of plate elenents arranged with such
di stance apart t Hat ‘dccess into the upper cavity by a tool is created for
possi bl e repl acenent dfwdrtalirsged plaheigeeof theailate slemsatsglefing tagathemaaid | n
claim9, said connector. nr 1Sl <havi ng
internally arrangueD eracr'(ll‘rlllt Qﬁgﬁﬁﬂﬂ?ﬁg‘ga@ﬁﬁ §E:Sg]t§wv%ﬁ?agﬁnﬁgﬁg%ht€ati on force two
pi pe flamnfes axially towards each ot her, where one of the pipe flanges has
the sealing £ing et Do SoRRelot &' dANGPT AUMH' ' whdih' e ardt 'S

between respective radially pointing plate elements in the upper set are smaller

than the diameter of the pipe boss.

20 7. The vertical connector as defined in claim 6, said stationary connector part
comprising a number of guide plates arranged circumferentially around the pipe
boss and extending in an axial longitudinal direction and pointing outward in a

radial direction.

25 8. The vertical connector as defined in claim 7, said stationary connector part

comprising a base board functioning as an attachment to secure a tool.

9. The vertical connector as defined in claim 8, said guide plates comprising a
predetermined, specially designed contour on a surface pointing radially

30 outward, said surfaces constitute the guiding means for the mobile connector
part, said annular body first hits the upper portion of at least one of the surfaces

and creates an aligning moment.
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The vertical connector as defined in claim 9, said connector comprising a clamp
type connector having internally arranged annular inclined surfaces which by
activation force two pipe flanges axially towards each other, where one of the
pipe flanges has the sealing ring with externally arranged annular inclined

surfaces installed.

The vertical connector as defined in claim 10, said mobile connector part
comprising at least one adapted attachment for installation of a tool, said

attachment being arranged on an annular body.

The vertical connector as defined in claim 11, further comprising a second set of
plate elements arranged with such distance apart that access into the upper

cavity by a tool is created for possible replacement of the seal.

The vertical connector as defined in claim 9, said connector comprising a collet
type connector having internally arranged annular inclined surfaces which by
activation force two pipe flanges axially towards each other, where one of the
pipe flanges has the sealing ring with externally arranged annular inclined

surfaces installed.
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