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"This invention relates in general to flowine

connect or s(,pf)gfgq?w
particular to connector hubs.for connecting subsea dual fIlow S
wi thout the need for = orientation. 10 Background Art n
of fshore oil and gas production, flowines are | ocated on the sea
floor for delivering production fluids froma subsea production-tree to
a renote processing facility. Flowei ne-pull-in systens are enployed to
pull 15 sections of the flowines into engagenent with each ot her and
connect them In deep water, flowines need to be connected w t hout
the use of divers. One type of connector enployed with flowine

pul | - systens and ot -@ﬁfmﬁ@%gﬁpggs‘sm mati ng hubs, 20
each having an external flange. clamp is mechanically driven

radially inward to clanp the hubs toget her. A netal seal is located

bet ween tshe fpegmiaialt Melldbs for sealing. This type of mechani cal
renmot e connector works

to connect two 25 si déﬁ@lsl inggnﬁﬁg\%"@ﬁgétkﬂ ? ”Ee#%&fnggsfﬁwmgem rabl e

er —duaal nes with
a si ngl cORNIGLATSe anéo AnePaFticulap, oo conngetor ohpbsacfor

referred to hesmmecting Bubeea dgaal thewlines wikholie the nbegaggd al ongside

of the prlnar%’r_{lowltge The primary flowine is normally larger in
di aneter and _

10 ng_qxgrg_n_m
In offshore oil and gas production, flowlines are
located on the sea floor for delivering production fluids
from a subsea production tree to a remote processing
facility. Flowline pull-in systems are employed to tmll
15 sections of the flowlines into engagement with each other
. and connect them. In deep water, flowlines need to be
‘connected without the use of divers. .
One type of connector employed with flowline pull-
systems and other marine applications has two mating hubs,
20 each having an external flange. A clamp is mechanically
driven radially inward to clamp the hubs together. A metal
seal is located between the faces of the hubs for sealing.
' This type of mechanical remote connector ‘works well,
however in some instances it is desirable to connect two
25 side-by-side flowlines to two other dual flowlines with a
single multi-bore connector. One of the flowlines,
referred to herein as an auxiliary flowline, will be
located alongside of the primary flowline. The primary
flowline is normally larger in diameter and often is used
30 for oil flow. The smaller diameter auxiliary line may be
used for gas flow. With current technology, multi-bore
"connections are difficult to make because of the
requirement of having to orient the auxiliary flowlines in
axial alignment with each other. Moreover, a multi-bore
35 connection requires multiple seals which are difficult to
handle in diverless operations. Previous proposals
required very sensitive rotational alignment, subjecting
the nulti-bore to initial - Joint leakage.



30 for oil flow The smaller dianmeter auxiliary line may be used for

gas flow. Wth current technol ogy, nulti-bore . .connections are
difficult to nake because of the requi renent of having to orient the
auxiliary flowines in axial alignnment with each other. Moreover, a
mul ti-bore 35 connection requires nultiple seals which are difficult to
handle in diverless operations. Previ ous proposals required
very sensitive rotational alignnent, subj&c®ifg t he mul ti-bore to
initial j oi nt | eakage. : - 2-

Di scl osure of Invention S u v ne assenbly of

this invention utilizes mati ng hub nenbers for connecting dual
flowines s togeth in tig nn ' Eagh me

an axial bore conne?@gd fgbgﬁé pF?ﬁggiﬁg' gggkgpﬁgmdgﬁe.Quas AF???“%%%H hub
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has an auxi | i ardtiddeesgmagingehupy Dﬁﬁ“‘ﬁé’s forp coppertinge dualc £ lowldnes
fromthe fare dogatierhdh an@uilti-boreoddaniectibn.t hEaehx hubangmbepe hast

enst one of U866 rlsdiindiih TEORRS BRInARyCHRE ors PIBRAE
are mated to ede¥smi each Thub fhast apn@mxiiliary ppesage yoffsepafrage thee
| ocated in the difivars88PE! which extendd Ervid thTeace BRVEask IRIM@Nd is
“fl anges. A cla 1 engages t he, extern fl anges to,connec he hub
nmenbers in c %‘ﬁ"an e Aawribiagy p a i&?sf'l BWc#arﬁ'ﬁ q&Sns
comrmuni cation bet weha hibb aenberar yhasmsaagenmiliswucondentric needsioror
orientation. groove which defines an annular flow channel when the faces
are mated to each other. The first ends of the auxiliary
passage are located in the flow channel. )
The hub members have external flanges. A clamp
15 engages the external flanges to connect the hub members in
abutment with each other. The annular flow channel allows
communication between the auxiliary passages without the
need for orientation.
A unitary seal assembly is inserted by a remote
20 operated vehicle ("ROV") or remote operated tool into
engagement with one of the hub members pridr to make up.
The seal assembly includes a seal retainer, an outer
auxiliary seal, an inner auxiliary seal, and a primary
seal. A linkage mgané links three seals together and to
25 the seal retainer. This allows the ROV to initially
position all of the seals in place during a single.
insertion. The inner and outer auxiliary seals seal the
annular flow channel. The primary seal seals the primary
bore.
30 Brief Description of Drawings
' Figure 1 illustrates a dual flowline having a male hub
member constructed in accordance with this invention.
Figure 2 is an enlarged perspective view of the male
hub connector of Figure 1.
3s Figure 3 is a vertical sectional view illustrating the
male hub member of Figure 1 connected to a female hub
member constructed in accordance with this invention.



A unitary seal assenbly is inserted by a renote 20

operated vehicle
{"ROV') or renpte operated tool into

engagenent with one of the hub

menbers prior to make up. The seal assenbly includes a seal retainer
an outer auxiliary seal, an inner auxiliary seal, and a primary

seal. A linkage means |inks three seals todether and to 25 the seal
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pri mary Renber30f BigakeDascription of Drawings

Il lustrates a dual ving | e constructed in
accordance wth thFIS \g{veﬁ B‘r‘iI front Q‘F‘Etutrjem?‘fengﬁ"’erﬂfar fbg seal

per specti e v@@ﬁe@ﬂaltYhofrri‘llqure 4.hub connector of Figure 1. 35
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An auxiliary pipe 15
extends alongside of primary pipe 13, and typically may be

used for the delivery of gas. Auxiliary pipe 15 is secured
generally parallel to primary pipe 13 by a clamp 17. In
the embodiment shown, primary pipe 13 is considerably
larger in diameter than auxiliary pipe 15.

A first hub member 19 is located on the end of the
section of flowline 11. First hub member 19, shown in
Figure 2, has a face 21 that {8 perpendicular to the
longitudinal axis 22 of hub member 19 and flowline 1i. An
annular concentric groove or recess 23 is formed in face
25 21. An auxiliary passage 25 extends through hub-member 19,

having a first end terminating in groove 23. A primary
bore 27 extends along axis 22 through hub member 19 and has
a first end terminating at face 21. Hub member 19 is
larger in diameter than primary pipe 13, and has an
external shoulder 29 that 3joins and extends radially
outward from the junction with primary pipe 13. Shoulder
29 faces opposite to face 21. As shown also in Figure 3,
auxiliary passage 25 has a second end at shoulder 29 where
auxiliary pipe 15 (Fig. 1) will be secured by a coupling.

20

30

35

Auxiliary passage 25 is cylindrical for most of its
length, but has an oval flared portion 30 at its tirst end.
The diameter of the cylindrical portion of auxiliary
passage 25 is greater than the transverse width of groove



pi pe 13 which typically would be used for the transm ssion of

i qui
such as oil and water. An auxiliary pipe 15 15 extends al ongsi de of
primary pipe 13, and typically nay be used for the delivery of gas.
Auxiliary pipe 15 is secured generally parallel to primary pipe 13
clamp 17. In t he enbodi nent shown, primary pipe 13 is considerably
| arger in dianmeter than auxiliary pipe 16.420 A first hub menber
is |ocated on the end of the section of flowine 11. Fi rst hub

menber 19, sh2dnand substimtially kquad ftacetire dinkerinalpatipaatien| af
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30 external mblecrern 2ms han eyternadnélangendsd vlai;n:lal hgs a tapered d

fromthe juncighemider pPrimary pi pe 13. Shoul der 29 faces opposite
face 21. As shown al,so.in Fi

auxi | iar assage 25 has a second
end at shoul der 29 Fifgte hub %eHgﬁFl F‘?tr?af)ﬁ)e"ll é%‘cﬁ‘} b member: 339 by

a coupling. abutting Augabenentpassmge ﬂémbercyi: nilsi connketedd Yo of

t %Qi
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-4- 23 -argk ﬁﬁna&# It gteriongithainaleanas, dwamhempi also be
auxiliary pi pere erre t'fol q‘r%_d Y e%g.u%% Eﬁedﬁ%gségg e1d2 when the hub
members 19, 33 are made up. A primary bore 41 extends

15 through hub member 33 and joins primary pipe 3s.

An auxiliary passage 43 extends from face 39 to a
connection with auxiliary pipe 37. Auxiliary passage 43 is
configured the same as auxiliary passage 25 in first hub
member 19, also having a flared end. Auxiliary passage 43

20 Jjoins a concentric groove 45 formed in face 39. Grooves
23, 45 register with each other to define an annular flow
channel when made up as shown in Figure 3. The cross-
sectional flow area of the flow channel is preferably
substantially equal to the flow areas of'the each of the

25 auxiliary passages 25, 33 so as to avoid -s--?ignifi.cant

’ e pressure changes of the flowing fluid. Each of the grooves
23, 45 has an inner sidewall 44 and an outer sidewall 46
relative to axis 22 which are tapered at their
intersections with the faces 21, 39.

30 In the embodiment shown, second hub member 33 has an
internal inward facing fine alignment wall 47 that is at a
small tapered angle relative to axis 22. An internal
inward facing gross alignment wall 49 joins fine alignment
wall 47 and extends to a circular rim 50. Rim 50 is

35 parallel to face 39 and spaced axially from it. First hub
member 19 has an external fine -alignment surface and a

gross alignment surface that slide into engagement with
walls 47, 49.

to



.as to provide a substantially constant flow area throughout its length
"that is substantially equal to the flowarea in 5 the cylindrical portion

of auxiliary passage 25. Hub menber 19 has an external flange 31
whi ch has a tapered shoul der. First hub nmenber 19 mates with a
second hub nenber 33 in abutting engagenent. Hub menber 33 is connected

to 10 another section of prinmary pipe 35%and anot her section of

auxiliary pipe 37. [W %."PQ a 9 a er pen ul ar
to its longitudi naﬁ‘ axl's Fi L B@gsx@ hhﬁ }"eﬁ’e&'st (’)‘Bé R? gég
because the a%eRnegterdi ¢ 'iﬂ@é-naﬁﬁemhbb will Mbislr%tqlgle@dmrsecmehup A
primary bore gdmb&ieddsbis ant hromgh 'i‘l\&) mbeisﬁ&nﬁllﬁ Jlﬂbmﬁd@él ABg¥ali pe

ggnnect i on Wi éﬁt égﬁ g’y gﬁ; ﬁ[ |enCL5f fa £ |§°“t&"’&ﬁ1f Pgur ed

the sane &s aniurilhﬂ}ymﬁségwg% |53-f| r@ltﬁuﬁormed irterﬁimr by @ifsseadvi ng a
flared end. Apgthiney @ﬁsmv&aewraaﬂm&m&% 'eogrmﬁen ¢ fsqrmed in

face 309. ster wth each o e an annul ar

I
flow " chaRlBACHACH? Al AUABCEL i FRIPHAGRIAY, Srange Ehes pase of
sectional floginecalbgmhdut fvadl manm&chsspmésrabl ¥ retameﬂosiaﬂnt e |y
equal to.the r h ry o 5 33 so
as to avoid s%ﬁ%ﬂ Sé?1O{‘eiligﬁ"eeiasure ch ﬁug ?ﬂé*:leb?ro W ng %&a& ®Each of
the groodd®s 51 has ap riwearn neﬁaheswdév@m a4 piwraddtautef Ingswds 46
relative to abt&tiﬁd‘iﬁgcﬁaéiﬂiﬁmﬁ&id@t Re€ekring tbNFE&ELELE ONfh WiH the

o0es 21, 30, B ciment. bl R0 ER oAl SRS, BB 21 s
smal | tapered lmu:gltedr enhabppesiteaside?of seul imétaimér S1. Tmm\stéxaci ng
oro%s, a1 IMkogi Lof Sl eehTE 3 B honden ciueed’ AAGIEGS L0 2
fromit. 15 r sthideo the 1nﬂ9ﬁb§Pr$Q°ha9farﬁ¥-‘)h efpal ﬁznei%ll fyaaeto sle#f ace
and a lqeTordeaspaanal syl friverd Ratingi Beke NP €IIAFRBBELIOAS of
wall's 47, 49. the faces 21, 39 (Fig. 3) free of debris.
An outer auxiliary seal 57 is carried within seal
retainer 51 by lugs 55. Outer auxiliary seal 57 has outer
20 seal surfaces 59, shown in Figure 6, for engaging the outer
sidewalls 46 of grooves 23, 45 (Fig. 3). Outer auxiliary
seal 57 is a metal, T-shaped member having a rib 61
extending radially outward from the junction of its outer
seal surfaces 59. A pluraiity of slots 63 are formed in
25 the periphery or rib 61 to receive lugs 55. - Inserting
outer auxiliary seal 57 into seal reta:lnez’ 51, then
rotating a short di.stance, causes lugs 55 to lock within
slots 63.
An inner auxiliary seal 65 is carried by outer
30 auxiliary seal 57. Inner auxiliary seal 65 has inner seal
surfaces 67 for engaging the inner sidewalls 44 of grooves
23, 45 (Fig. 3). Inner auxiliary seal 65 has a rib 69
which protrudes radially inward from the junction of its
seal surfaces 67. Rib 69 has a plurality of lugs 71 on its
3s inner periphery.
An intermediate connector 73 connects inner auxiliary
seal 65 to outer auxiliary seal §7. Intermediate connector
73, as shown in Figure 4, comprises two thin, circular
concentric bands 75. Bands 75 are secured together by




- 5- Referring to Figure 4, before hub nenbers 19, 33 are
tonnected, a seal assenbly will be installed in second hub menber 33 by
an ROV. The seal assenbly includes a seal retai ner 51 which has an

outer diameter containing a 5 plurality of fingers 53. Cuts forned in the
body of seal retainer 51 provide radial resiliency to fingers 53.
Fingers 53 are adapted to frictionally emg&ge the base of fine
~alignment wall ich serves as a retainer wall to retain sea

retainer 51 V\ntthr’r'el‘?u rAckets Bk spaced AP Argrees aparhLrem eanteotheriphery
with a pI ur al iBnacketisugsy Eﬁgage ﬁﬂiﬁ rmlfkﬂrﬁaﬂlcﬁ“ﬁhe Nk di%fn@trdrnﬁfto
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portions of : faces @ 3; 8 3) free debris. out er
auxiliary seal® ar P24 Ri'ehi n'r g, Spaces between -hands | 3§s ablowyt er
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engagi ng the Siydeywl | s 46 of grooves 23, 45 (Fig. 3). Quter
auxiliary Cy%eéﬁo%vfs 3 \ﬁrrgt al, T-shaped nenber having a rib 61

extending radially ’%ﬁﬁ%ﬁ?’d‘gf ragatmetpuldgusie o, | B PUimAry seajc@3s is
surfaces g8, éaﬁ-mmlwyimexsl #iki Dy CobBLTES i N Hitndre RA1 NP Had
ri to rece

seal retai ner{-’vg ‘“9%'1 kbal %?szgf‘l ifs| §°§h8|ef‘li&?‘§;(&ﬁ?&rggaﬁgﬁgigﬂlﬁg‘t"% to
| ock within thestbrgt aa;ds of primargnbiomes 23uxi4lli {Ridseal) .65Ai sibas8¥i ed -
by outer 30 au*tahaeyramam%ﬂ outhaear £2d '{:hérj’ux?@@io@ﬁ:f‘%%a‘l”gggfﬁggls
surfaces 67 for _eng g n %@l nner r-ooves
(Fig. 3). Inn&P+ au% #’ g?y alpl@5'°|3r&§ya af skers 89 » whFdRtHr 80 HgEgive
radi al |y iuswar d.ui;somtc_isle jmneat maxiofairySseal 65. Inserting lugs 71 into
slots 89 and rotating primary seal 83 a short distance
secures primary seal 83 to inner auxiliary seal 65. The
various lugs and slots and intermediate connector serve as
a linkage means for securing the seals §7, 65, 83 together
20 and to seal retainer 51 in an assembly. There are
sufficient clearances between lugs 55, 71, 79 and their
respective slots and flexiblity in connector 73 to allow
the seals 57, 65, 83 to seal independently of each other.
The sealing engageme:it of one of the seals $7, 65, 83 will
25 not affect the others. :
Referring to’ Figure 3 again, second hub nember 33 has
._an external flange 91. Flanges 31, 91 have opposed tapered
" &houlders. A segmented clamp 93 is employed to clamp the
_ hub members 19, 33 together with their axis 22 coinciding.

30 In operation, second hub member 33 will be supported
at the sea floor by the frame (not shown) of clamp 93. At
the surface, auxiliary seals 57, 65 will be connected
together by intermediate connector 73. Primary seal 83
will be connected to inner auxiliary seal 65 by lugs 71.

35

Outer auxiliary seal 57 will be connected to seal retainer
51 by lugs 55. The entire unitary assembly, as shown in
Figure 5, will then be mounted to an ROV and lowered into
the sea. The ROV will insert the seal assembly into the

receptacle of second hub member 33. When inserted, fingers
b



seal surfaces 67. Rib 69 has a plurality of lugs 71 on its 35 inner

;peri phery. An internedi ate connector 73 connects inner auxiliary
seal 65 to outer auxiliary seal 57. Internmedi ate connector 73, as
shown in Figure 4, conprises two thin, circular concentric bands 75.

Bands 75 are secured t oget her by
- 6- t hree brackets 77 spaced 120 degrees apart from each ot her.
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65, 83 to seal raditPEly astntradtednChollaigy 93 engages flanges 91 to force

the hub members 19, 33 tightly together. Faces 21, 39 will
15 force seals 57, 65, and 83 into full sealing engagement and
then abut ribs 61, 69 and 87. Wiper seals 52 (Fig. 6) will
be clamped between faces 21, 39, and during deformation,
will wipe a portion of the faces 21, 39.
After testing, flowline 11 will be subsequently put
20 into use. Fluid will flow through primary pipe 13 to
primary pipe 35 by flowing thrbuqh primary bores 27, 41.
Fluid will flow through auxiliary pipes 15, 37 by flowing
through auxiliary passages 25, 43. Auxiliary passages 25,
43 need not be aligned because the fluid will flow into the
25 flow channel defined by grooves 23, 45, from ene auxiliary
passage 25 to the other auxiliary passage 43. ‘Because the
flow areas of flared sections 30 and the flow channel
defined by grooves 23, 45 are substantiany the same as the
flow areas in the auxiliary pipes 15, 37, the fluid should
30 not encounter significant pressure changes.

The invention has significant advantages. Connecting
two flowlines with a single multi-bore connector decreases
the cost for the connection site since only one connector
is required. Installation costs are also reduced because

35 only one pull-in is required for two connections. Having
only a single connector could reduce the overall template
or tree sgize, reducing capital equipment costs. The
concentric flow channel eliminates the need for orienting
the two auxiliary pipes. The seals do not require any



The seal ing engagenent of one of the seals 57, 65, 83 will 25 not affect

t he ot hers. Referring to Figure 3 again, second hub nenber 33 has
an external flange 91. Flanges 31, 91 have opposed tapered shoul ders.
A segnented clanp 93 is enployed to clanp the hub nenbers 19, 33
together with their axis 22 coinciding. 30 I n operation, second hub
menber 33 will be supported at the sea floor by the frame (not shown)
of clanp 93. At t he surface, auxiLigrx seals 57, 65 will be

connect ed t oget her by internedi ate connector 73. Primary seal 83

will be connepatdicalafneriantatisny Sefi 1 :
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The pull-in equipnent will then pull first hub nmenber 19 into
engagenent wi th second hub nenber 33. There is no need to orient

auxi liary passage 25 with auxiliary passage 43. Axial alignnent
surfaces 47, 49 wll axially align 10 first hub nenber 19 with second hub
menber 33 before its face 21 contacts any of the seals 83, 65 or 57.
Once in alignment, with their axis 22 coinciding, clanp 93 is

radially contracted. Canp 93 engages flanges 91 to force



the hub nenbers 19, 33 tightly together. Faces 21, 39 will 15 force seals

57, 65, and 83 into full sealing engagerrent and —t—hen—&bu{—+|—bs——6—1—69
and 87. Wper seals 52 (Fig. 6) wll be bet ween f aces

and during deformation, will wipe a portlon of thH“l mlﬂﬂ ”mﬁull
After testing, flowine 11 will be subsequently put 20 id
w il flow through primary pipe 13 to -pBi mary pipe 35 Iovm ng

t hrough primary bores 27, 41. Fluid will flow through aUXI liary pipes
15, 37 by flowkIm8 through auxiliary passages 25, 43. Auxiliary
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auxi liary pi pesvtyi re eeg‘éaﬂE tg;& %&Fer é&§| Fes%t‘ﬁ?/“ joine% to one of the
-8- particul ar sectibasi off. thd hmuxiliawy piasd; assenbly allows installation
of all of the seals in a single insertion with

at least one of the faces having an annular concentric
15 groove formed therein, defining an annular flow channel
when the faces are mated to each other, the first ends of

the auxiliary passages being in communication with the flow
channel;

20 an external shoulder on each of the hub members; and

a clamp vwhich engages the external shoulders to
connect the hub members together with their axes coin-
ciding, the annular flow channel allowing communication

25 Dbetween the auxiliary passages even if misaligned with each
other.

2. The flowline according to claim 1 wherein the first end
of each of the auxiliary passages is flared.

30
3. The flowline according to claim 1, further comprising:
an outer auxiliary seal for sealing an outer side of
the annular flow channel;
3s

an inner au:dliary gseal for sealing an inner side of
the annular flow channel; and

a primary seal for sealing the primary bore.



an ROV. Wil e the invention has been shown in only one of its forms,
it should be apparent to those skilled in the art that SO
limted, but is susceptible to various changes w thout departlng fromthe

acglprensof thi I :’l\r/]egt ;Sgsea flow ine having a primary pi pulummu“"’”mﬂ I"’

auxiliary pipe carried alongside the primary pipe, a gctdr bor=
connecting sections of the primary pipe andlﬁ)auxiliary plpe together,
conprising in conbination: first and second hub nenbers, each
hub menber havidg TheaflevibineAerarding tan¢ladmaki afubther| compriié ngne
of the sections of the primary pipe, a concentric nateable face 10

surroundi ng the bore, an_au iary ssage_. havin first end at
the face a%d a second e%ggfﬁiﬁ%ﬁfiif e?%% ch enga FPOH§ gytercmargin

auxiliary pipe; of the grooveifarsealdng ah oimefm lefvithe annabar! flow

concentric lp @Hagnellorned therein, defining an annular flow channel
when the faces are matéd to each other the first ends of the auxiliary
passages being in conmunication with the fl ow channel ; 20 an

external shoul der onamadhnet aG%ilidryRig¥Y Sihidhdengages an inner margin

of the groove fcr sealing an inner side of the annular flow
channel;

10

a primary seal which engages a margin of the primary
bore for sealing the primary bore;

a seal retainer located radially outward of the outer
15 auxiliary seal; and

linkage means for attaching the seal retainer to the
outer and inner auxiliary seals and to the primary seal to
enable the seal retainer, outer and inner auxiliary seals

20 and the primary seal to be carried subsea and installed on
one of the hub members as an assembly.

5. The flowline according to claim 1 wherein:

25 the second hub member has an inward facing retainer
wall at its periphery;

the groove is located in the face of the second

. member; and wherein the flowline further comprises:
30 ’

an outer auxiliary seal which engages the face of the

second hub member at an outer side wall of the groove for
sealing an outer side of the annular flow channel;

35 an inner auxiliary seal which engages the face of the

second hub member at an inner side wall of the groove for
sealing an inner side of the annular flow channel;



a clanp which engages the external shoulders to
‘menbers together with their axes coin-

channel

30

channel ;

t he annulbar fl ow chgnpeivardceal which edAgfgédBtHeSgakel B %hal igaddne
primary bore.

flow ine accor
auxiliary seal bategharthgages an outer nargin
side of the annular flow 5 channel;

an outer
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3. The flowine according to claiml1,
an outer auxiliary seal for sealing an outgg side of
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1 wherein the first end I

of . each of the auxiliary passagas In
further conpri sing:
t he annul ar f

d.

| ow

an inner auxiliary seal for sealing an inner side of

BUR TEBBEF o 2% £N% PEHBPTE REFSs foF sealing the primaky

of the groove for sea

a seal retainer located radially outward of the outer

auxiliary seal and having means for releasably engaging the
retainer wall; and

linkage means for attaching the seal retainer to the
outer and inner auxiliary seals and to the primary seal to
enable the seal retainer, outer and inner auxiliary seals
and the primary seal to be carried subsea and installed on
the second hub member as an assembly, the linkage means
having sufficient flexibility to allow each of the outer

and inner auxiliary seals and the prinmary seal to seal
independently.

6. In a subsea flowline having a primary pipe and an

auxiliary pipe carried alongside the primary pipe, a
connector for connecting sections of the primary pipe and
auxiliary pipe together, comprising in combination:

first and second hub menmbers, each hub member having
a longitudinal axis and an axial bore joined to one of the
seétioﬁﬁ of the primary pipe, a concentric face sﬁrro@nding
the boré, and an auxiliary passage having a first end at
the face and a second end joined to one of the sectiqns of

- the auxiliary conduit;

an annular concentric groove formed in the face of the
second hub member, having inner and outer side walls, the
first end of the auxiliary passage in the second hub member
being in communication with the groove, the first end of
the auxiliary passage in the first hub member being spaced
radially the same distance from the axis of the first hub
member as the first end of the auxiliary passage of the
gecond hub member from the axis of the second hub member;

The

i ng



an inner auxiliary seal which engages an inner margin
sealing an inner side of the annular flow channe

‘n——ef—the_groove

; a
primary seal which engages a nargin of the primary “!!I@m uﬂlm iing the
primry bore; a seal retainer_ljgcated radi ”the
outer 15 auxiliary seal; and Y i nkage neans for af'tathing the
seal retainer tot t L e LAy £ Xe SERI ' I mary
seal to enablepﬁh%pgééﬁlé%ﬁéﬁgkﬁ,_od?%#xg%%ﬁin%e?ﬁa§§?€ga§§r%€§f€§20
and the primaP§ §bg| second huk manmbexhsea and installed on one of the

hub nmenbers as an assenbly. 5. The flowine according to claim1l

wherein: = 25 t he, second bh menb an_ | rd,taci.ng _retajner
wal | at its peri phgpy?&:er auxif'farg hseeﬁ o‘ggéct? se'H)Lg S f‘\en fP%& chg 8 the
second 5 nmeeicond hul mewpber mt Hkhé | outencside twekl cofklie grod®e;

an outer auxiliary seal which engages the face of the second hub
menber at an outer sidge wall o hgpe gr ooy

e fgr seal,ing an outer side
of the annul ar flofifcABARE| auxikiary "seal which engpges the fage gf the
engages the f amecoyid hodb membescatnthéubnnerbsidet wabli ofictheigisoowe} of

roove for

t he
groove for sealing an inner side of 4he annul ar flow channel ;

10 a primary seal which engages the face of the second
hub member at the primary bore for sealing the primary
bore;

an annular seal retainer located radially outward of

15 the outer auxiliary seal and having means for releasably

engaging the retainer wall; and
linkage means for attaching the seal retainer to the
outer and inner auxiliary seals and to the primary seal to

20

enable the seal retainer, outer and inner auxiliary seals

and the primary seal to be carried subsea and installed on
the second hub member as an assenbly.

7. The flowline according to claim 6 wherein the first end
25 of each of the auxiliary passages is flared.

8. The flowline according to claim 6, wherein the linkage
means comprises: '

30 an outer connector which releasably joins thé seal
retainer to the outer auxiliary seal;
an intermediate connector which releasably joins the
inner -and outer auxiliary seals together; and ’
3s '

an inner connector which releasably ioins the inner
auxiliary seal to the primary seal.

9. The flowline according to claim 6, vherein:



- 11 - a primary seal which engages the face of the second
hub nenber at the primary bore for sealing the primary bore; and
a seal retainer located radially outward of the o

y seal
and havi ng neans for rel easably engagi ng the Eﬁ“ ,I"I@gml "M
| i nkage nmeans for attaching the seal retailder to t

ers I nner
auxiliary seals and to the éguy seal to enabl.e_t he seal retainer,
outer and inner auki®isgar sgéﬂ ner

hagq amd npernRey 1PbaFY: Bhat elesely
subsea and i nstetledsoan outémep YWWif it sutcer axdddanlyl geallhie

| i nkage means having sufficient flexibility to allow each of the outer
15 and inner auxiliary seals and the prinmary seal to seal

i ndependent | y. the ZnnernaHXé&bsén seal hag paviingex periphoryi phatnd an
aUX'|'aVYSplpel&%&lyeée%bQﬂﬁﬁldﬁ1dutd¥|ﬁ6¥$bﬁéﬂp off 2Re PPNNEEY Okehl;

connecti ng sectlon of .t r auxi'liary pipe together
conpri si ng in® E}Bgagg meang gbgb???gf *and second hub nenbers, each
hub nmenber haV|ng a longitudinal axis and an axial bore joined to one

of Phe means on the peripheries of the seal retainer and

outer auxiliary seal for connecting the sgal retainer to
10 the outer auxiliary seal;

means on the peripheries of the inner auxiliary seal

and the primary seal for connecting the inner auxiliary
seal to the primary seal; and
1s

an intermediate connector which releasably joins the
inner and outer auxiliary seals together.

10. The flowline according to claim 6, further comprising
an annular groove in the face of the first hub member which
registers with the groove in the face of the second hub

menber to define an annular flow channel for fluid flowing
through the auxiliary pipe.

20

25 11. In a subsea flowline having a primary pipe and an

auxiliary pipe carried alongside the primary pipe, a
connector for connecting sections of the primary pipe and
auxiliary pipe together, comprising in combinations:
30 first and second hub members, each hub member having
a longitudinal axis and an axial bore joined to one of the
sections of the primary pipe, a concentric face surrounding
the bore, and an offset passage having a first end at the

face and a second end joined to one of the sections of the
35 auxiliary condulit;

an annular concentric groove formed in fhe face of

each of the hub members, the grooves mating with each other

to form an annular flow channel, each of the grooves



25 sections of the primary pipe, a concentric face_surrounding t he
bore, and an auxiliary passage having a first end at the face and a

second end joined to one of the sections of it;
30 an annul ar concentric groove fornmed in thgmmmluilmlﬂmlﬂm
second hub nenber, having inner and outer side walls%, tthet ®" sfiryst end
of the auxiliary passage in the second habldember being in

conmuni cati on r 0o e flrst e passage
in the first h?}nﬁ"gé‘ Lprig ’Hg 88285 L‘%%“&a‘bf‘g‘? MRl nge%cyﬁrg aataet o
the axis of theachreof the auxiliamnipassageshbefingr dn eoumohicationxwittary
passage of theghe grod9e9nd hub nmenber fromthe axis of the second hub

menber ; -12- an i nward
facing retainer wall at an outer periphery of the second hub nmenber;
an outer asiliary seatetaid chueelgagaxillh&rya@kam whech haecstéribsarber
ahi oh engages %eff?@ce ShibHCeRS85Y dhe, puter Alas Rty of thicpPebuEeha |
of the groove; a primary seal mhlch engages the face of the
second hub m?nbﬁi BétdDeiAnb AR N8 riOs R WRIchNhdY | IRidr geakOr €
' surfaces which engages the inner side walls of the grooves;
10 |
a metal primary seal which has outer seal surfaces
which engage the primary bores;
an external shoulder on each of the hub members; and
15
a clamp which engages the external shoulders to con-
nect the hub members together with their axes coinciding,
the annular flow channel allowing communication between the
auxiliary passages even if misaligned with each other.
20

12. The flowline according to claim 11 wherein each of the

seals has a radially extending rid which locates between
abutting portions of the faces.

25 13. The floﬁline according to clatm_ll; further compris-
ing: '

a seal retainer carried by at least one of the_hub'
members radially outward of the outer auxiliary seal; and
30
linkage means for attaching the seal retainer to the
outer and inner auxiliary seals and to the primary seal to
enable the seal retainer, outer and inner auxiliary seals
and the primary seal to be carried subsea and installed on
35 one of the hub members as an assembiy prior to make up of
the hub members, the 1linkage means having sufficient
flexibility to allow each of the outer and inner auxiliary

seals and the primary seal to seal independently of each
other.



an annul ar seal retainer
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claim 6, wherein:
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Sompriwés connect or which rel easably joins the inner

to the primary seal. 9. The flowine according to

an annular seal retainer located radially outward of

the outer auxiliary seal and having means for releasably
engaging the retainer wall; and

linkage means for attaching the seal retainer to the

outer and inner auxiliary seals and to the primary seal to
enable the seal retainer, outer and inner auxiliary seals
and the primary seal to be carried subsea and installed on
the second hub member as an assembly prior to make up with

the first hub member.
15.  The flowline according to claim 11 wherein:

the second hub member has an inward facing retainer

wall at its periphery; and wherein the flowline further

comprises:

an annular seal retainer located radially outward of

the outer auxiliary seal and having means fgr releasably
engaging the retainer wall;

an outer connector which releasably joins the seal
retainer to the outer auxiliary seal;

an intermediate connector which releasably joins the
inner and outer auxiliary seals together; and

an inner connector which releasably'joins the inner
auxiliary seal to the primary seal.

16. The flowline according to claim 15 wherein the second
hub member has an inward facing retainer wall at its
periphery; and vherein the flowline further comprises:

m HeddEeamay! ﬁ/edl%xnshéspe ﬁeihward farc‘ﬂ\@' Q‘%rt §Relne
y sea a ch



- 13- the seal retainer has an inner periphery that closely

‘recei ves an outer periphery of the outer auxiliary seal; . t he
inner auxiliary seal has an inner periphery that 5 clﬂ nm ﬁn
outer periphery of the primry seal; and the link ﬂ Iﬂwmﬁmm es:
means on the peripheries of the seal retainer and Sut ér 'auxi|lisary seal

for connecting the seal retainer to |0 Thd6oOter auxiliary seal;

neans on the perip [ f the_.nner, guxiliary seal and the primary
seal for connecti nB‘ hagﬁ‘luﬁﬁ r SRR ﬁeé:‘@ner 1%%%‘73430’1%?&1( RYwargy of ond
15 dhe puten-euxid isuyneendr andi bavingemeahsyfopi fisidttonally

‘inner and out eém#qj,{d Ahe Tetaine2dwhliqh- 10. The flow ine according
to claim6, further conprising 20 an annular groove in the face of the

first -hub nenber which registers with the groove in the face of the
second hubS merthes  Beallefietea iverinhavangf | aw chawewe! pleeiphkriyd €l ng

t hrough the auxXjdhd | R 5 : blomﬁ'ne hav a
primary pipe gﬁ%ﬁ%fgglﬁudgxﬁﬁﬁ |aPyt%%pge%gP§F%§b§?gﬁ ?iagt?ﬁeﬁﬂfiiihﬁy
pi pe, a g@phict or for connecting sections of the primary pipe and
auxiliary pipe together, conprising in conbination: 30 4 I first agd
second hub nenbers, ch_hub ne r,_havin a |longijudinal axis and an
axi al bore joined t%ﬁ%ngngfrtﬁggqiiary gehl having an’ inner periphery

_ 10 that closely receives an outer periphery of the primary

. seal;

means on the peripheries of the seal retainer and

outer auxiliary seal for connecting the seal retainer to
15 the outer auxiliary seal;

means on the peripheries of the inner auxiliary seal
and the primary seal for connecting the inner auxiliary

seal to the primary seal; and
20

an intermediate connector which releasably -j'oins the
inner and outer auxiliary seals together.

17. A method of connecting two sections of a subsea flow-
25 1line together, each of the sections having a primary pipe

and an auxiliary pipe carried alongside the primary pipe,
the method comprising: '

attaching a first hub member to one of the sections

30 and a second hub member to the other of the sections, each

hub member having a longitudinal axis and an axial bore

joined to one of the sections of the primary pipe, a

concentric face surrounding the bore, and an auxiliary

passage having a first end at the face and a second end

35 Jjoined to one of the sections of the auxiliary pipe, at

least one of the faces having an annular concentric groove

formed therein, the first end of one of the auxiliary
passages registering with the groove; and



sections of the primary pipe, a concentric face surrounding t he bore,

and an of fset passage having a first end at the face auu asecond end

joined to one of the sections of the 35 auxiliary cond

annul ar concentric groove forned in the face of H' H“ “!“)

menbers, the grooves mating with each other to flow

channel , each of the grooves 14
haV|ng i nner and outer tapered S|de1%arls the first end of each

of the auxiliary p e o] tion w.th he Ve;
a netal outer auxi ﬁ?gﬁg" ta? V\%Pgﬂnﬁas §$ rgb pnds of F&S %Liﬁ gngage
t he outer sidepapsagesiwithe epchootber, 610mpin9 thenbublmenhersznnqdhhamy

seal which haswlmer aRAlr  axed’ f acEfndtd ity eNORAES t?foboaer &1 i
of the grooves nmet al rlnar seal has outer sea

surf aces mﬁ?Eﬂ“%hﬁﬁbﬁP?rkF ¥eeR, e, puxdliary Passaqesan ext er nal

shoul der oA each of the hub nenbers; and 15 a clanp whi ch engages
the external shgul dpge hét t by yE nps%

t heir axes coi nci di ng, ted aeccgrfr‘liur}%ttﬂ %\?vagﬂa &l ?%%mpg‘géﬁ {Lat i on
bet ween t he

sealing an outer side of the groove with an outer
auxiliary seal;

10
sealing an inner side of the groove with an inner
auxiliary seal; and
sealing the primary bore with a primary seal.
is

19. The method according to claim 17, further comprising:

providing a seal retainer and 1linking the seal
retainer to an outer auxiliary seal, an inner auxiliary
20 seal, and a primary seal to provide an assembly;

before clamping the hub members together, securing the

assembly to the hub member which contains the groove with

the seal retainer in a position which places the inner

25 auxiliary seal and outer auxiliary seals in registry with

the groove and the primary seal in registry with the
primary bore; then '

clamping the hub members together.
30



auxiliary passages even if msaligned with each other. 20 12. The

flowine according to claim 11 wherein each of the seal s has a
radially extending rib which | ocates between abutting portions of the
faces. 25 13. The flowine according to claim1l, further conpris-

i ng: a seal retainer carried by at |east one of the hub
menbers radially outward of the outer auxiliary seal; and 30

| i nkage nmeans for attaching the seal requqgr to the outer and inner
auxiliary seals and to the primary seal to enabl e the seal retainer,
outer and inner auxiliary seals and the primary seal to be carried
subsea and installed on 35 one of the hub nenbers as an assenbly prior to
make up of t he hub nenbers, the |inkage nmeans havi ng sufficient
flexibility to all ow each of tgﬁ r gpi j i bRl Y seal s and
the primary seal to seal |“??8'§8 &gﬂ#ﬁ? e,rg%%%r BORE gPEer.

- 15 - 14. The flowine according to claim 11l wherein: t he
second hub nmenber has an inward facing retainer wal | at its periphery;

and wherei n tAB2kXagkine further 5 conprises:
A connector for a dual subsea flowline simultaneously

connects a primary pipe and an offset auxiliary pipe
5 carried alongside of the primary pipe. ' The connector has
mating hub members, each having a face, a primary bore and
an auxiliary passage. The auxilliary passages intersect
annular concentric grooves formed in the faces. Inner and
outer auxiliary seals seal the grooves, and a primary seal
10 seals the junction of the primary bores. The seals are
linked together with a seal retainer which 1is installed

with a remote operated vehicle in one of the hubs prior to
make-up.

FIGURE 3



an annul ar seal retainer located radially outward of t he outer
auxiliary seal and having nmeans for rel easably engagi ng the retainer
wal | ; and 10 | i nkage nmeans for attaching the seal retainer to the
outer and inner auxiliary seals and to the primary seal to enabl e t he
seal retainer, outer and inner auxiliary seals and the primary seal to
be carried subsea and installed on 15 the second hub nmenber as an assenbly
prior to nake up with the first hub menber. 15. The flowine
according to claim 11l wherein: 20 1/4 the second hub nenber has an
inward facing retainer wal | at its periphery; and wherein the flowine
further conpri ses: an annul ar seal retainer |ocated
radially outward of 25 the outer auxiliary seal and having neans fo

rel easably engagi ng the retainer wall;
whi ch rel easably joins the seal retainer to the out ¢
30 an internedi ate connector which rel easab
i nner and outer auxiliary seals together; and
connector which releasably joins the inner 35 augdT
primary seal . 16. The flow ine accordin
second hub nmenber has an inward facing
peri phery; and wherein the flowine furthe

W 24

Fig 2



- 16 - an annul ar seal retainer located radially outward of

the outer auxiliary seal and having neans for frictionally engagi ng t he
retainer wall; 5 the seal retainer having an inner periphery that
cl osely receives an outer periphery of the outer auxiliary seal ;
the inner auxiliary seal having an inner periphery 10 that closely
recei ves an outer periphery of the primary seal ; nmeans on
t he peripheries of the seal retainer and outer auxiliary seal for
connecting the seal retainer to i5 tdh&outer auxiliary seal;
means on the peripheries of the inner auxiliary seal and the primary
seal for connecting the inner wuxiliary | seal to the primary seal; and
20 an internedi ate cohﬁé 0 ' easpply joins the
inner and outer auxiliary seals ftpgether. | 17} AA et hod of connecting
two sections of a subsea flow 48] line tobether, e of .t he~sections
having a primary pipe " k}“
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and an auxiliary pipe carried al ongside the primary pipe, t he net hod
tonpri si ng: attaching a first hub nenber to one of the sections
30 and a second hub menber to the other of the sections, each hub
menber having a |ongitudinal axis and an axial bore j oined to one of
the sections of the primary pipe, a concentric face surrounding the
bore, and an auxiliary passage having a first end at the face and a
second end 35 joined to one of the s§2%ions of the auxiliary pipe, at

| east one of the faces having an annu concentric groove f or med
therein, the first end of one of the auxiliary passages registering
with the groove; and - - -17-

wi thout orienting the first ends of the auxiliary passages with each

ot her, cl anping the hub nenbers together with their . axes

coi nci di ng, the grogve allow ng conmuni cati on between the
auxiliary passages. 5 18 es+djing to claim117, further
conpri si ng: o~ sealing an outer he groove with an outer
auxiliary seal; 10 ™ seal i_ng [de\ of the groove with an

i nner




-

sealing the primary bore with a primary seal. 15 19. The met hod
according to claim 17, further conprising: providing a sea

retai ner and |linking the seal retainer to an outer auxiliary seal, an
inner auxiliary 20 seal, and a prinmary seal to provide an assenbly;

before clanping the hub nmenbers together, securing the assenbly to the
. hub nmenber which contains the groove with the seal retainer in a

- position which places the inner 25 auxiliary seal and outer auxiliary
seals in registry with the grooveaysand the primary seal in registry
with the primary bore; then cl anpi ng the hub nenbers

. together. 30




