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(54) Title of the Invention: System and method to seal mulitple control lines
Abstract Title: Control block with multiple sealed control lines

(57) A system includes a control block 70 comprising a number of passages 102 that are each configured fo receive a
control line 62 and an annular seal 86 coaxial with the control line. An energising member 140 is configured to
simultaneously seat the annular seals about the control lines. The energising member may be a plate, and load

rings 130 may be disposed between the energising member and the seals. The seals may take the form of ferrules
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SYSTEM AND METHOD TO SEAL MULTIPLE CONTROL LINES

CROSS REFERENCE TO RELATED APPUICATION

00611 This application claims priority to US, Provisional Patent Application

No, 80/651.854, entited “System and Method to Seal Muiiipia Control Lines”,
fled ory July 25, 2007, which is bersin incorporaled by reference in lts entirety.

BACKGROUND

Q002 This section is intended o introduce the reader to various aspects of
art that may be related o various aspects of the present invention, which are
desoribed andfor clalmed below. This discussion is believed to be helpful in
providing tha reader with background information to faciitate a beliey
understanding of the various aspsats of the present invertion.  Accordingly, i
should be understood that these staterments are 1o be read in this light, and not
as admissions of prior art.

{00831 Aswill be appreciated, off and natural gas have a profound effect on
modern seonomies and socleties. In order 1o meet e demand for such natural
FOSOUNCES, NUMESrous companies invest significant amounts of time and money in
searching for and extracting oif, natural gas, and other sublerranean resources
from the sadh. Particularly, once a desired resowcs i discovered below the
surface of the sarth, driling and production sysiems are often employed o
access and extract the resource. Thase systems may be located enshore of
piishore depending on the location of & desired resource. Further, such syslems
gensrally include a welinead assembly through which the resource is exirasted,
Thess weithead assemblies may include & wide variety of components and/or
conduits, such as various control ines, casings, velves, and the like, thal contral

drifling and/or extraction operations.
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DO04]  As will be appreciated, various control ines or other components of &
production or transport system are typically coupled to ons angther W provide &
path for hydraulic contred fiuig, chemical iniections, or the like o be passed
through the wellhead assembly. Such gontrel lines ars offen disposad in various
passages ihrough components of the welihead assembly, such as the twbing
spool and/or the ubing hanger. In some instances, the control fines may
sxperience high pressures. For instancs, the annular region surrounding the:
controf fines may be subjsctsd 1o high pressuves during tegti:ng and apsration.
ﬁccﬁréingﬁiy; seals are generally employed fo ssal the annular regions around the
control fines. I addition, seale may be provided to connect the control lines fo
other pomponents in the system. For exampis, the controt linss may be rouled o
an externgl location where the lines are maied with other components, such as a

contro! block,

{00087  Typically, each seal is manually instalied at sach seal location
independent from other seals and seal locations. For example, gn aesambief
may use a wrench io agdvance g fitting thal seais g seal at gach of the se
iocations. However, in some appications, the space avallabls for sealing and
cornecting the control ines may be fimited and, thus, installing the seals may
prove more difficult. Further, as the number of controf lines within a system
mcreases, ihe overall complexity and difficulty of connecting the lines may
increass, For example, multiple control lines may reduce the space available for
pach control fne and seal, and thus, increase the overall tme and effort to seal

the multiple contral lines in the system.

RRIEF DESCRIPTION OF THE DRAWINGS

[R008] Various features, aspects, and advantages of the present invention will
become betier understood when the fs%séw: ng detalled deseription s read with
reference to the sccompanying fgures iy which ke characiers represent ke

parts throughout the figures, whereln:
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0007 P31
system faving multiple control ine metal seals In accordance with an

ross-sectional view of an exemplary resourss sxiraction

&}
3]
£

smbociment of the present technigus;

-

i@ﬁ%&% FiG. 2 is 2 top view of an embodiment of an isolation flangs control
Mo08Y FIG. 3is a gross-septional view of the isolation Hange control blogk

Mgl FG 415 8 cross-sectional view of the {splation Range contral block

0011]  FIG. Bis a cross-sectional view of an embodiment of tubing hanger of
e S}"S‘:@m g FiG 1

9}
i
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0 EMBODIMENTS
e or more specific embodiments of the present invention will be

ETAILED DESCRIPTION OF SPECHE
012
described below. These described embodiments are only exemplary of the

D
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present invention. Additionally, in an effort to provide a congige description of
these exemplary embaodiments; all features of anactual implementation may not
be desoribed in the specificaion. i should be appreciated that in the
development of any such aciual implementation, as in any engineering or desigh
profect, numercus implsmentation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-reiated and
business-rolated constraints, which may vary from one implementation
another. Moreover, it should be appreciated that such a development effort
Fight be complex and §me consuming, bul would neverthaless be a rouline
underiaking of design, fabrication, and menufactipe for thoss of ecdinary skl

naving the benefit of this disclosure.

100131 When introducing elements of various embodiments of the present
invention, the arficles “a," "an,” "the,” and "said” are intended to mean that thers
ara one or more of the slements. The terms “comprising,” "ncluding,” and

“having” are intended to be Inclusive and mean that there may be additionsl
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slements other than the listed elements. Morepver, the uss of "og,” *bollom,
‘abiove,” “below,” andvariations of these terms 15 made for converienes, but
doss not require any particular orientation of the components.

0014 Ceriain exemplary smbodiments of the present invention include.
systerm and method that addrasses one or miore of the above-mentioned
inadequacies of conventional contro! ine sealing systems. As explained in
greater detall below, the disclosed embodiments may include a plurality of control
line metal seals, each having a load ring that is configured to engage feruies o
seal an annular gap located betwesn contral line fubing and the wallg of &
passage that houses the tubing. in cerfain embodiments, & single energizing

member is smgployed 1o simullanscusly engage & glurality of joad vings and, thus,

W

ooy

simulianeously seal the annular gaps about a plurality of contiol fines. For
sxample, the energizing member may include a ring thal g mmt&ﬁsém&séy seals
four control fine Wwibing metal seals i an isolation flange control bioek. In other
ambodiments, the energizing member inciudes a 1ing smployed ©
simuitanesusly seal four control line tubing metal seals atop four passagssina
fubing hanger. In ceriain embodiments, the energizing member is engagsd by &
fastener, such &3 g boli or other mechanism, tightenad by an assemblar.

00181 FIG. 1 Hustrates a cross-section of an exemplary smbadimentof &
welthead system 10, The ilustrated wellhead system 10 can be configured to
extract various minerals, ncluding hydrocarbans (8.9, of andfor natural gas 3 in
soma smbodiments, the systern 10 may be land-based {2.9., a swiaoe system)
ordisposed subses {8.g.. 8 subses system). Fuyther, the system 10 may be
configured 0 extract minerals andfor inject other substances, such as chemicals
used fo improve the recovery of the mineral ragources. For example, the system
10 may include or be coupled to & mineral extraction systesy, & mineral
fransporiation sysiem, a mingral processing system, such as a well, wellhead,
subses ires, mineral deposi, conrolier, & remote localion, various tuhing, ora
sombination thereof.
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D018} As lustrated, the system 10 includes a valve assembly thal is
colloquially referrad to as a christmas ree 12 {hereinafier, a res} coupleding
tubing sposl 14, The tree 12 includes a free body 18 and a ree connsctor 18,
Similarly, the tubing spool 14 includes a wibing spool body 20 and g tubing spoot
sonnector 22 infegral 1o the tubing 3§}SG§ 14, As depicted, the tree 12 is coupled
1o the tubing spool 14 via coupling the tree connector 18 to the tubing spogt
commector 22, The tree connector 18 includes latch pins 24 that engage
receptacies 25 of the tubing spoo! connactar 22, Simitary, the fubing spoot 14
may include an additional connector that couples the tubiny spod body 20 o a
sifisad. For example, the tublng spool 14 may include a DWHE {Desp Water
High Capasctly) collet connector configured o oouple the ibing spogl 14tv g
DWHG welihead hub manuiaectured by Cameron, headguartersd in Mouston,

Texas.

0071 When assembled, the ree 12 includes a variely of fiow paths (8.4,
bores}, valves, fillings, and contrals for operaling the well, For instanes, ihe tree
12 may include a frame that is dispossd about the tree body 18, a flow-icop,
actuatars, hydraulic actuators, valves, and the ke, Qenerally, the tres body 18
includes & well bore 26 that providss acoess 10 the ubing spaol 14, the welthsad
hub and the sub-surface well bore, for example. Access 1o the sub-surface well
move may provide for various operations, such &s the insertion of tubing or casing
into the well, the injection of various chemicals inte the well (Cown~hols), as well

az other completion and workover procedures

{0018]  The illustrated tubing spoot 14 Includes a tubing spool cavity 28 that
faciitates vartous operations similar 1o those deseribed with regard 1o the ree 12
Additionally, the Hustrated tubing spod! cavity supports a tubing hanger 40.
Assembly of the tubing hanger 40 to the ubing spogt 14 may include connacting

3

the fublng spoo! 14 tothe welthead hub, landing the fubing hanger 40 in the

ubing spoot cavity 28, and subsequently connecling the ree 12 1o the fubing

ped



00181 inthe flustrated system 10, the tubing hanger 40 s located in the
fubing spoot 14, with both componernts 14 and 40 incorporaling oog or more
seals {o ensure that the well bore and an annulus 44 are hydraufically isolated.
Ag Hustrated, the ubing ham;ar ﬁs‘éﬁcéuﬁes a tubing hanger body 48 thatis
sealed to the ubing spoat 14 via g body seal 48 disposed between an infemal
surface 50 of the cavily 28 and an extemnal surface 52 of the fubing hanger body
48, Further, the tlubing hangsr 40 includes a tubing hanger bore 48 that runs the
tength of the wibing hanger body 48, The tubing hanger bare 48 generally aligns
with the well bare 28 of the tree 12, When the troe 12 is landed {gs ushated in
FIG. 1}, the well berg 28 may be mated o the lubing hanger bore 48 and may be
saled via metal seals 56 and 58, Further, the fubing string 43 may be threaded
it & whing thread 54, such that the wbing string 42 i3 suspendesd into the sub-

surface well bore via the mbiﬂg hanger 40.

{0029  The tubing hanger 40 may alse provide for condinuous contrgl lines o
pass through the twbing hanger body 46 to control and gather data from
downhole components, such 2s pumps valves, and the ke, For ammpﬁe, the
iustrated tubing %‘zangsr 40 includes multiple passages €0 running the length of
the tubing hanger body 48 and control line tubing 62 disposed ingach of the
passages 80. Further, the contro! iine tubing 82 may include an extemal
connection that enables access 10 the contrel line Lbing 62 from & focation
external 1o the welthead systern 10. For example, the contrad fins fubing 62
includes multiple coils 84 that are disposed about an upper portion of the tubing
hanger body 48, wherain the fubing 82 is rowted out of the tubing spoeol cavity 28
via & first passage 66 and & second passage 68 in the tubing spool body 20, The
deploted cross-saction provides a view of two of the control ine tubes 82
extending from the system 10, although four contrel line tubes 62 sxifvia the
paszages 86 and 68, as will be discussed in detall with ragard o FIGS. 2, 3 and
4. The fllustrated control ine twbes 62 terminale into an isolation Hange control
Black 70, The block 70 may provids for termination of the control lines 82,
provide for coupling of various devices to the control fines 82, and provide for

regulating pressures internal to the control ine fubing 82. For example, the
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depicted block 70 Includes contral ports 72 that are gach regulated by a needie

3]

valve 74, As ;iustratea the control ports 72 are capped with test fttings 78,

00211 In ceriain embodiments, it may be desivable 1o seal various locatior
proximate to the control line tubing 82, For example, the wbing hanger 40
generally includes confrol fine twbing metal seals B0 focated at each end of th
passage 60 o seal an annular region 81 behwesn the exisrior 82 of the Lbﬂg g2
and the inside wall 83 of the passage §0. The seais 80 may enable pi’"SSSwiE%ng
ach of the passages 80 via a test port 84, For example, during festing, a e
fitting 85 may be removed and & hydraulic fluid injected via the test pori 84 1©
verify the integrity of the control line tubing 62 and the seals 80, Similadly, the
system 10 may include twbing melal seals 88 af the termination of sach of the
four controtiing tubes 82, For example, the Hlustraled tubing metal seal 88 is
provided proximate o the fermination of the tubing 82 into o the block 78, The
metal zealz 86 may gr@vi@e for isolating the pressurs of the fwbing sboot cavity
28 from pressurg in the control ports 72 andfor ambient pressures extemal fo the
systerm 10,

0022  Generally, the seale 80 and 86 may include components that are
designed 1o isclale the annuiar region surrounding the twbing 62, For example,
the seals 80 and 88 may include Swagelok fittings {manufactured by Swagelok of
Solon, Ohio) designed for use with 1/4", 3/8", and the like lubing. In certain
gystems, the seals BO and 86 each include & top ferrule 80 and & bottom ferrule
92 that ave soated by exerting an axial lpad onto the ferrules. Each ferrule may
generally inciude & bushing or adapter holding he end of a tube and inssried inlo
3 hole in a plale in order 1o make a ght 1. Discussed below is a system and
method that that provides for simulianeocusly engaging and seating two or more
of the plurality of ssals 80 and 86, Rathey than individually threading fiftings 94
to seat sach of the seals 80 and 88, embuodiments provids for engaging &
olurality of seals 80 and 86 via a single engagement feature.  Furthar, the system
may provids for conneeting multiple control iines 82 to the biock 70,
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0231 FIGE.2-4 Blusirate a control block gystern 100 that includes an
isolagion flange bloek 70 and that is configured to connect to and seal multiple
control tines §2. FIG. 2 depicts a top view of the control block system 100,
FIGS. 3 and 4 include sootion views of the control biock system 100 taken acress
fines 3-3 and 4-4, respectively. The control block system 100 may provide for
termination and conirol of the contral lines 82, For example, as depicted, four
coniro! lines 82 extend from the second passage 68 in the tubing spooi body 20

> it four passagess 102 in the isoation Hange control bioek 70,

o
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Each of the four passages 102 terminates into one of the control ports 72, The
gontrol ports 72 are mgwaxed Wy the needie valve 74, The neadie valve 74 may
be opened or closed {0 provide & paih (o an extemal connsction 104, As
Hustrated, the exiernal connaction 104 includes a thread 106 configured to
accept a complementary filting. For sxample, the thread 106 is mated wthe te
fitiing 76. in other embodiments, an additional or different fitting may be mated to
the thread 1068 o provide for connections to other devices. For sxample, an
smbodiment may intiude coupling a monitor or & contro! device 1o the contral
block 70 via the thread 108 such that the pressure in the control Iing 82 and the
cortrol pant 72 may be monifored or reguiated,

10024  The flustrated control block system 100 aise includes four boits 108
that are configured o attach the isolgtion control block 70 fo the Wibing spovt
body 20, For exampis, sach of the bolts 108 is passed through a bolt hgle 110in
the blgek 70 and couplad 1o a complementary bolt thread 112 disposed inthe
tubing spoot body 20, As filustrated, the bolt hole 110 may alsa include a recess
114 configurad 1o accep! a head 116 of the bolt 108, Accodingly. tightening the
bolt 108 may coupls the block 70 o the tubing spoo! body 20,

[00R8]  Further, the Hustrated control block system 100 includes a gray metal
lock seal 118 disposed between the block 70 and the tubing spoat body 20. The
gray metal lock seal 118 may provide for isolating the lubing spool cavity 28 from
the regions external {o the system 10, For sxample, the gray metal lock seai 118
may seal external gmbilent pressurs from srz{eréng the tubing s;)a»:ﬁ cavity 28 vig
the first passa and the second passage 88, The gray metal leck seal 118
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may be set vis tightening of the bolls 108, For exampie, tightening the bolls 108
may compress the gray metal lock seal 118 between the control bloeck oand a
complementary sealing surface 120 located on the lubing spool body 20, The
angled surfaces of the seal may aid in providing 8 fluid seal as the Blogk 70 is
drawn toward the wbing spee! body 20, In other words, the gray lock metal seal
118 may be wadged between the block 70 and the complementary sealing

surface 120 located on the tubing spoot body 20,

0026} Each of the four passages 102 includes a bore that extends inlo the
confrol block 70 and ferminates into the control port 72, As discussed praviousty,
the contrgl pott 72 is generally configurad to provids a path fo montior and
reguiate the pressure internal to the control fine tubing 82. According'y, the
contral line tubing metal seal 85 may be disposed such that the pressure infernal
to the control fine wbing 82 is isclated from extemal presaures.. For exampie, as
Hustrated In FIGS, 3 and 4, the control iine Wibing metal seal 86 is disposed
about the control ine whing 62 such that # seals an annular gap 126 botween
the outer diameter of the tubing 62 and a wall of the passags 102, Sealing the
annular gap 128 may provide a seal belwsen the pressurs of the second
passage 68 and the passags 102 in the block 70, for instance.

(60271 in the Hustraled embodiment, each of the coniral line tubing metal
seals 86 includes atleast one sealing component configured to provide a fiuid
seal between the wail of the passage 102 and the control line tubing 62, For
exampls, the seal 86 includes the top ferrule 80 and the bottors ferruls 82
disposed atop one another. I such a configuration, arn axial foros provided in
the divection of arrows 128 causes the metal seal 86 to seal such that & Huid seal
is created. For example, an axial foree in the direction of arrow 128 may causs
an angled surface of the bottom ferrule 82 to react against an angled surface of
the top ferrule 80, such that the top fervule 80 seals and seals against the culer
wail of the wwbing 62 and the bollom ferrule 92 seals and seals against the wall of
the passage 102. In other words, the axis! force causes the ferrulss 80 and 82 1o
wetlgingly engage one anothey, The angled surfaces of the fernudes 90 ang 82
may be conical or other wedge-shaped geometiies. Funther, & seal is Created
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between the top ferrule 80 and botom ferrule 82, such that a complete fuid seal
is created across the annular gap 128, Other smbodiments may include other
forms of the metal seal 88, For example, the metal seal may include a single
sompansnt or moere than two components configured (0 provide g fiuid seai of the

annular gap 128,

<]

GO028]  The system 100 may alag inciude a component o provide or transley
the axial force In the direction of arrow 128, For sxample, the dapited
embodiment includes a load ring 130 disposed atop the bottosy forrule 82 of the
control ing fubing metal seal 88. The load ring 130 includes an as‘gmagemen‘t
face 132, and a cylindrical booy disposed about the controd linefubing 82. 7
engagement face 132 includes a chamfer that is configured io engage
components of the metal seal 86, For example, the chamfer Includes an angle
ponfigured 1o properly @mage tha botiom fervule 82 of the melal seal 8S,
Further, the load ring 130 includes a load fage 134 that is configured o accent an
axial load. It operation, the axial load in the direction of arrow 128 may be
ranaferrad from the load face 134 to the sngagement face 132 and the mats!
segl 86, for exampis. Other smbodiments may include variations of the load ring
130, For sxampie, theload ring 180 may inciude a body ol increased or
decreased length (o account for seating seals 88 disposad farther info the
s to

’fﬁ

passage 102, Furthey, the load ring 130 may include various geomelria

coount for different metal seals 86 and passages 102, For example, the load

M

&
ring 130 may include various diameters, andfor various engagement face 13

angles and shapss.

(0291 The axial ioad in the direction of arrow 128 may be provided 1o the load
face 134 and the metal seal 88 from various sources. For gxample, a8
flustrated, an engrgizing ring 140 is disposed such that it can engage the load
face 134 of the load ring 130, in other words, if the axial fores is applied 1o the
energizing ring 140, the axial force may be transmitted from the energizing dng
140 o the motal seal 86 vig the load ring 130, Accordingly, providing an axisl
force 1o the engrgizing ring 140 seats the metal seal 88 o provide a fuld seal

across the annular gap 128, as discussed previously.
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G030 0 the Hustrated embodiment, the enargizing ring 140 includes a plate
142 that includes z plurality of tubing holes 144 through which the plurality of
Ea,sbing &2 is disposed. Further, the piate 142 includes a load surface 146 thatis
sonfigurad 10 contact the Ipad face 134 of the load ring 130. Accordingly, the
ensgrgizing ring 140 {s configured 1o transfer an axial foroe {o seal the matal ssal
88 and o alide relative o the Wbing 82,

00337 The axial foroe may be provided o the energizing ring 140 in a variety
of configurations. in the Hlustrated embodiment, the axial force in the direction of
arrow 128 is provided via the cormsction of the bipck 70 {o the tubing spoo! body
20. For example, the energizing ring 140 includes a cylindrics! body 148 and a

fip 150 that s configured to mate with a reactive swriace 182, The reactive
surface 152 may include & milled recess in the fubing spoo! body 20, for
instance, Accordingly, when the block 70 is bolted to the wibing spool body 20,
the energizing ring 140 may resist inward axial movement in the divection of the
reactive surface 152, and, thus, provide an opposite axial load {8.4., n the
direction of arrow 128} fo the load ring 130. As the bolt 108 is secursd into the
threads 112 of the tubing spoo! body 20, ths block 70 may move inward in the
direction toward tubing spoo! body 20 untii the foad ring 130 has engagad the
metal seal 88, and the gray look rmetal seal 118 i3 also seated. I other words,
tightening the bolt 108 i a first direction may enable the energizing ring 140 to
urge the seal 86 in an ppposiie divection 1o seatl the seal 86. Other embodiments
may include other fastening mechanisms o provide an axial force to the
energizing ring 140, For exampls, the bolt 108 may be replaced with g cam
mechanism that couples the blogk 70 to the tubing spool body 80. Furthsr, an
embodiment may include 2 cam mechanism on the block 7¢ that draws the
energizing plate 140 nto the load ring 130,

00321 Further, the control block system 100 may be configured o seab and
seal muitiple control ine tubing metal seals 88 simultaneousiy. For example, as
best depicted In FIG. 4, the energleing ring 140 may be configured to engage
multipts load rings 130 simultaneously. The aross-saction of the energ 'w‘g, ing
140 fitusirates the plate 142 including two of the four uling holes 144, Thus, the
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energizing ring 140 swrounds sach of the four contral fine ubes 62 and is
configured 10 engage each of the four load rings 130 via the joad surface 148.
Ascordingly, exerling a single axial load on the ensrgizing ring 140 may
simiultanecusly engage the foad face 134 of each of the load rings 130, and
snabie each of the matal seals 86 10 be sexied simullansously. Forexampie,
fasiening the block 70 1o the fubing spool bady 20 may enable the energizing rng
1460 to provide an axial force oneach of the load rings 130 that is sufficlent to
seat the metal seals 88 and, thus, provids & simulianeous fluld seal of the fowr
annular gaps 128, Other embodimenis may include simultaneously sealing and
sealing any number of metal zeals 86 simul ;ar\eamiy The gystem 100 may
include a singls matal seal, two matal seals, three metal sealy, five meatals seals
six metal seals, seven metal seals, eight metal seals;, or more than eight meia&

00331 Other embodiments may include variations of the energlzing ring 144
For example, an embodiment may include shortening or lengthening the body
148 to secommodate & specific application. Another embodiment may include
rasizing, reshaping, or even sliminating the lip 180, In yet ancther embodiment,
the energizing ring 140 may consist only of the plate 142, Cther embadiments
may also nclude forming he ehergizing ring 140 inddo ths tubing spool body 20
For example, the Wwbing spool body 20 may include a profrusion having the
geneval profile of the energizing ring 140, and including four jubing holes 144,

(00347 Assembly of the conirol block gystem 100 may include & variely of
steps. For example, the control ling tubing 82 may first be routed through the
first passage 86 and the second passage 88 of the tubing spool body 20, The
contral line wbing 82 may be routed through the lubing holss 144 of the
energizing ring 140, and the energizing ring 140 may be set in place {8.g.. seated
in a milled reglon including the reactive surface 182). Next, the gray leck metal
seal 118 may be set in g complementary rocess and about the enargizing nng
140, With the control line fubing 52 threaded through the engrgizing ring 140, the
loadving 130, the boltom ferrule 92, and the top ferruie 90 may be placed over

sach control line Wwbe €2, Subseguently, the isolation fange contrel Dleck 70



may be coupled o the wbing spool body 20 such that the energizing ring 140
exerts an axial load on each load ring 130, and the bottom ferruls 92 and top
farrile 80 are seated to seal the annular gap 128. Other embodiments may
indludle variations 1o these procedurss described above. For example, the gray
lock metal seal 118 may not be included in all embodiments. Further, the load
rings 130, the bottom ferrule 82 and top ferrule 80 may be placed in the passage

102 prior o assembly of the contre! block 70 1o the tubing spoal body 20

[0038] FIG & Hlustrates an embaodiment of the system 10 including a tubing
hanger sealing system 200, Ags discussed praviously, the tubing hanger bady 46
includes four passages 80 that sach include a continusus control fine Wibing 82.
The tubing hanger 40 also includes control fine tubing metal seals 80 located at
sash end of the passages 60 to seal the annular region 81 batween the exterior
of the tubing 82 and the inside wall of the passages 80, These scals BU may
anable pressurizing each of the passages 80 via the test port 84, as previously
discussed. The metal seals 8¢ may include multiple components, inciuding at
least one sealing component configured to grovide a fluid seal In the annular
region 81. For example, the depicted metal seals 80 include the top ferruie 60
and the bottom fernule 82 disposed atop one another. In such a configuration, an
axial foree provided in the direction of arrows 202 may cause the matal seal 80 o
seal such that s fuid seal s created. For example, an axial fores i the direction
of arrow 202 may cause an angled surfase of the bottom ferrde 9210 react
aga%n\ ¢t an angled surfzce of the top ferrule 80, such that the top ferrule 80 seals
ang segis against the outer wall of the Wwbing 82 and the bottom ferrule B2 seals
and seals against the wall of the passage 60, In other words, the axial fores
causes the ferrules 80 and 82 1o wedgingly engage one anagther. The angled
surfaves of the ferrules 90 and 82 may be conical or other wedge-shaped
aeomelries, Further, 4 scal s created between the lop ferrute 80 and batiom
ferrule 82, such that a complets fiuid seal is created across the anaular region
31, Other smpeciiments may include other forms of the mela! seal 88, For
axample, the metal seal may include a single compenent or morg than two

somponents configured to provide a fuid seal of the annuler gap 81.
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{00351 Similar to the embodiments discussed with regard to FIGS. 244, In
xddition to the matal seals 80, the system 200 may also include the foad ring 130
and the snergizing ring 140, For sxample, the load ring 130 may be disposed
atop the bottom ferrule 82 of the control fine tubing metal seal 80, ina
configuration similar to that discussed previously. Accordingly, anaxial forcs
wrovided in the direction of asrows 202 may cause the melal seal 80 to ssat and

provide a fuld seal of the annular region 81

JB03TY  In the Hlushaled embodiment, the energizing ring 140 includes a plale
204 that includes & plurality of tubing holes 208 through which the tubing 82 can
be disposed. For exampls, the depicted ring 140 includes four holes 205
dispossd in & ciroular patiern about an axis of the plate 204. Further, the plat

204 inciudes & load swiace 208 that is configured o contact the ioad face 134 of
the load ring 130, Accardingly, the energizing ring 140 Is configurad 1o fransier
an axial force fo set the melal ssal 80 and o-siide ralalive to the {ubing §2.

{D038] In the Rustrated embodiment, e axial force in the direction of arrow
202 is provided via 2 fastener 208 that directly couples 0 the energizing ring 140,
For example, the fastener 208 is passed though a fastener hole 21D in the

anergizing ring 140 and g coupled 1o & thread 212 irv the Wbing hanger body 48,
Accordingly, threading the fastener 208 into the thread 212 urgss & head 214 of
the fastener 208 into contact with the energlizing ring 140, In other words, as the
fastener 208 is tightened, the head 214 of the fastener 208 forcss the energizing
ring 140 i the direction of arrow 202, The force on the energizing ring 140 s
transmitted (o thetoad ring 130 via the load swface 208 of the snergizing ting
140 and the opposing lead face 134 of the ioad ring 130, Thus, continuing o
tighten the fastener 208 may provide a sufficient force to seat the metal seal 80
and provide a fluld seal across the annular region 81

{00887 Further, the sysiem 200 mayv be configired 10 seat and seal mullipls
control line Wwhing metal seals 80 simultanesusly. For example, the snergizing
ang 140 may be conigured to engags mulliple load rmq; 138 simultaneously.
The cross-section of the snergizing ring 140 Hiustrates the plate 204 including
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[72]

two of four tubing holes 205, for example. The ensrgizing ring 140 surround

\

each of the four contro! fine tubes 62 and is configured 1o engage sach of the

four ioad rings 130 via the load surface 208. Accordingly, exerting a single axis
load on the snergizing ring 140 may simultanesusly engage each load face 134

i

4"»

of the load rings 130, and enable sach of the melal seals 80 o be seated

simultansousty. For example, Bghtening the fastensy 208 may enabls the

engrgizing ring 140 o provide an axial fores that is sufficient to seat each of the

metal seals 80 and, thus, provide s simultansous Huid seal of the fowr annular
regions 81, Other embodiments may include saaling any number of metal seals

80 simultaneously. For example, the system 200 may include a single metal

seal, two metal seals, e metal seals, Hve melals seals, six metal saals, saven

metal seals, eight metal seals, or more thar sight metal seals.

U040 In certain smbodiments, the enargizing ring 140 may include a plurality

reoe

of features configu "aci o enable operation of the system 200, &5 describsd

above. Forgxample, the fllustrated emerging ring 140 includes offselting the
fastener hole 210 rom the tubing holes 206 {8.g., not coaxdal). Cffseliing the
holes may provide for improved access for an gssembler 1o seat the seals 80
For example, where a typical threaded fitting may be located along the axis {.g.,
coaxial} of the passage 60 and divectly under the colls 64, the {astengy 208 and
tastener hole 210 may be offset from such a location o provide aceess o the
fastener 208 with a socket or oiher ool for tighiening the fastener 208,

00411 Further, the sysiem 200 may include a single fastener 208 or gy
numbier of fasteners 208 1o provide the sxial force sufficient to seat the seals 80,
For sxample, as depicted, the system includes four fasteners 208 svenly spaced
in a cireulay patlern. Gther embodiment may include an increased or decreased
number of fasteners 208, For sxample, embodiments may include one, two,
threg, five, six, seven, o qri oy mors fastensrs 208 coupling the energizing ring
140 to the tubing hanger 40, Furdther, other embodiments may include various
patterns. Forexample, in an embodiment that includes four {astensrs 208, two of
the fastoners 208 may be dssmf‘m at one radius, with the remaining two

radius.
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100421 Assembly of the system 200 may include 8 variety of steps. For
example, the control line tubing 82 may, first, be routed through the passages 80
of the tubing hanger body 46, Next, the load ring 130, bottom ferrude 82 and the

top ferrule 90 may be placed over sach control ine tube 62 and disposed inor
atop each passage 89. The control iine tubing 62 may, then, be routed thyough
the Whing holes 205 of the en-e_s:‘gizing ting M(}, and the energizing ring 140 may
be sal In place {8.g., rested on the sesl . With the cordrol ling tuling 82
disposed through the energlzing ring 144, the fastenars 208 may be disposed
through the holes 210 and subsequently fasienad to the threads 212, The
fasteners 214 may be dghtenad untll the energizing ring 140 comacts the tubing
hanger bogy 48, andfor the seals B0 ars seated. Cther embodiments may
include variations {o thoss procsdires deserived shove. For sxample, the Wubing
62 may be bent to form colls 84 before or after installing the twbing 82 in the
vassages 60. Further, the seals 80 and load ring may be placed about the tubin
§2 before the tubing is disposed in the passages §Q.

00431 While the invention may be suscapiitle o various modifications and
alternative forms, specific embodiments have been shown by way of example Iy
the drawings and have been described in detall herein. However, i should be
understood that the invention is net intenided o be limited o the particular forms
cisciosed. Hather, the invention is to cover all modifications, sguivalents, and
alternatives falling within the spirit and scope of the invention gs defined by the

following appended claims.



CLAIMS

1. A system, comprising:

a control block comprising a plurality of passages that are each configured
to receive a control line and an annular seal coaxial with the control line, wherein
a force applied to an energizing member is configured to simultaneously seat the
annular seals coaxial with the control lines associated with the plurality of
passages, respectively.

2. The system of claim 1, comprising a fastener configured to move in a first
direction and the energizing member is configured to move the annular seal in a
second direction different from the first direction of the fastener.

3. The system of either of claims 1 or 2, wherein the energizing member
comprises a plate, a body, and a lip.

4. The system of any of claims 1 to 3, comprising a plurality of load rings
disposed between the energizing member and the annular seals, respectively.

5. The system of any of claim 1 to 4, wherein each annular seal comprises a
ferrule.
6. The system of claim 5, wherein the control line is configured to accept a

fluid pressure to control and/or monitor components coupled to a wellhead

system.
7. A system, comprising:
a control line;

an annular seal coaxial with the control line;

a fastener not coaxial with the control line; and

17



an energizing member configured to bias the annular seal toward a seated

position with the control line in response to movement of the fastener.

8. The system of claim 7, wherein the energizing member is configured to
simultaneously bias a plurality of annular seals about a plurality of control lines,
respectively.

9. The system of either of claims 7 or 8, wherein the fastener is configured to
move in a first direction and the energizing member is configured to move the
annular seal in a second direction different from the first direction of the fastener.

10.  The system of claim 9, wherein the first and second directions are
opposite from one another.

11.  The system of any of claims 7 to 10, wherein the control line is coupled to
a mineral extraction system, a mineral transportation system, a mineral

processing system, or a combination thereof.

12.  The system of any of claims 7 to 11, wherein the annular seal is
configured to seal the control line with a control block of a subsea christmas tree.

13.  The system of any of claims 7 to 12, wherein the annular seal comprises a
load ring and a ferrule.

14.  The system of claim 13, wherein the ferrule comprises a plurality of
ferrules configured to wedgingly engage one another.

15. A system, comprising:

an energizing member configured to simultaneously seat a plurality of
sealing elements about a plurality of control lines, respectively.

18



16.  The system of claim 15, wherein the sealing elements comprise a ferrule.

17.  The system of either of claims 15 or 16, wherein the sealing elements
comprise a plurality of ferrules configured to wedgingly engage one another.

18.  The system of any of claims 15 to 17, comprising a load ring configured to
seat the sealing elements in response to a biasing force from the energizing

member.

19.  The system of any of claims 15 to 18, wherein the energizing member

comprises an energizing ring having a load ring protrusion.

20.  The system of any of claims 15 to 19, comprising a fastener configured to
bias the energizing member.

21.  The system of any of claims 15 to 20, comprising a mineral resource
system having the plurality of sealing elements, the plurality of control lines, and
the energizing member, wherein the mineral resource system comprises a
control block, a well, a wellhead, a subsea tree, a mineral deposit, a valve, a
controller, a remote station, tubing, or a combination thereof.

22. A method, comprising:

disposing a plurality of sealing elements about a plurality of control lines,
respectively; and

fastening an energizing member to simultaneously seat each of the
sealing elements.

23.  The method of claim 22, wherein fastening the energizing member
comprises urging a fastener to move in a first direction and the energizing
member is configured to move the annular sealing elements in a second direction
different from the first direction of the fastener.

19



24. The method of claim 23, wherein the first and second directions are
opposite from one another.

25. A method, comprising:

aligning an energizing member with a plurality of load rings disposed
about a plurality of control lines of a tubing hanger; and

axially loading the energizing member to move the energizing member
into engagement with the each of the plurality of load rings and to move each of
the plurality of load rings into engagement with a plurality of sealing ferrules,
respectively, to seal respective annular regions surrounding the plurality of

control lines.

26.  The method of claim 25, wherein axially loading the energizing member
comprises fastening one or more bolts not coaxial with the plurality of control

lines.

27. The method of claim 26, wherein the bolts are fastened to the tubing
hanger.

28.  The method of any of claims 25 to 27, wherein axially loading the
energizing member comprises moving a control block toward the energizing
member, such that the energizing member moves relative to the plurality of load
rings.

29.  The method of claim 28, wherein the control block is moved via fastening
of a bolt coupled to a tubing spool.

30. A system substantially as herein before described having reference to any
of the accompanying figures.

20



31. A method substantially as herein before described having reference to any
one of the accompanying figures.

21



2704 12

AMENDMENTS TO THE CLAIMS HAVE BEEN FILED AS FOLLOWS

%;
&

CLAIV

1. A syster for sealing & contre! ine in a welhead systen for an off andfor
gas well, comprising:
a control block comprising a plurality of passages that ate each configured

to recelve g contral line and an annular seal coaxial with the conirol tine, whereln

a foron appiied ¥ an energlzing member is configured o simultansously seat by

an dal load the annular seals coaxial wih the control iines seseciated with the

plurality of passages, respeciively.

2. The system of claim 1, comprising a fasiener configured 1o move in g fst

direction and the snergizing member is configured {o move the annudarsealin a

second direction different from the first direction of the fastener.

3. The system of sither of claims 1 or 2, wherein the energizing member
comprisss a plate, a body, and a IR

4. The systerm of any of claims 1 to 3, comprising a plurality of load rings
disposed between the energizing membear and the annufar seals, respectively.

8, The system of any of claim 1 © 4, whereln gach annular seal comprises a8

forrule
8. The system of slaim & wharein the control fine is configured to accepla

fiuld pressure to contrad andior monitor companents coupled o 8 welthead

system.
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