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ing, the bushings being sized to maintain the mandrel in spaced
relationship to the hanger to prevent elec- The present invention relates
to an improved    trical contact therebetween. structure for supporting and
sealing a tubing string or  In the accompanying drawings:- a portion of a
tubing string in a well and electrically in-   5  Figure 1 is a transverse
sectional view of the im- sulating the tubing string or the portion of the
tubing  proved wellhead structure of the present inven- string from the
remainder of the support structure or  tion; the tubing string.
Figure 2 is a similar sectional view of a modified In the production of oil
and gas from wells, paraf-  form of the present invention; fin problems
often appear. In treating such problems   10  Figure 2A is an enlarged
sectional view of the so that the paraffin does not build up sufficiently
to  bushing and its seals used in the form of the in- create a restriction
to the production the heating of  vention shown in Figure 2. the production
string has commonly been attempted.     Figure 3 is another similar
sectional view of an- U.S. -A- 2,982,354 discloses the removal of con-
other modified form of the present invention; gealed paraffin and asphaltic
bodies in oil wells and   15  Figure 4 is a sectional view of a section of
a tubing suggests the electrical heating of the wells. In this  string
which is insulated from the remainder of structure the tubing string hanger
is insulated from   the string. the housing in which it lands by an annulus
of electri-  The wellhead 10 as shown in Figure 1 includes cally insulating
material preventing electric contact  the housing 12, which is in the form
of a spool with between the hanger and the housing.           20  flanges
14 and 16 at its upperand lower ends for con- U.S.-A-2,597,261  discloses
another similar     nection into the wellhead stack. Internal landing seat
structure in which an insulating bushing is provided  18 is formed on the
interior of housing 12 and is between the cap at the upper end of the
casing and  adapted to receive landing shoulder 20 of hanger 22 the pipe
line with additional insulating collars on the  as can be seen in the
drawing. Locking pins 24 thread pipe line within the casing. This allows
the use of an   25  radially inward in upper flange 14 and are positioned
electric current passing through the pipe line to heat  to engage within
groove 26 around the upper exterior the paraffinic and sulphatic substances
to maintain  of hanger 22. Suitable sealing is provided above and them in a
free-flowing condition.                   below groove 26 as shown. Ports
28 extend through U.S. -A- 2,728,396, U.S. -A- 2,244,256, U.S. -A-  housing
12 into the space between hanger 22 and the 2,812,818, U.S. -A- 4,487,257
and U.S. -A- 4,716,960   30  interior of housing 12 below landing seat 18.
The ex- all disclose similar insulating structures for the use of  terior
of housing 12 around port 28 is formed to re- an electric current to
maintain the well fluids in a free-  ceive a suitable fitting to provide
the communication flowing condition to allow maximum production.
through ports 28. US-A-2,667,626 discloses a telemetering system     Hanger
22 includes upper bore 30 and lower in which an insulating sleeve is used
to provide the   35  counterbore 32 with downwardly facing shoulder 34
electrical insulation.                             therebetween. The upper
portion of bore 30 is thread- US-A-4,154,302 disclose an electric cable
feed-  ed at 36 to receive tubular member (not shown). The through
structure and US-A-2,896,972 discloses an  lower end of counterbore 32 is
threaded at 40 to re- insulating structure for insulating the tubular
support  ceive support sleeve 42 and locking pins 44 thread of a hanging
fixture from the electric splice box.  40  through hanger 22 to engage
within outer groove 46 The present invention provided a wellhead struc-  in
the upper portion of support sleeve 42. ture comprising a housing having an
internal landing   Hanger mandrel 48 is generally tubular in shape seat, a
hanger, having an external landing shoulder  and includes radially
extending annular flange 50 adapted to be landed on the housing landing
seat to  around its upper portion a short distance below upper support the
hanger within the housing, the hanger  45  end 52. As can be seen from the
drawings, the outer having an upper bore and a lower counterbore, with
diameter of flange 50 is less than the inner diameter a downwardly facing
shoulder between the bore and  of hanger counterbore 32 so that when
mandrel 48 is the counterbore, a hanger mandrel having a tubular  centered
within counterbore 32 the outer surface of body and a flange extending
outwardly therefrom    flange 50 is spaced from the inner surface of coun-
near the upper end thereof, a first annular bushing of  50  terbore 32.
electrically insulating material positioned around the  Annular insulating
bushings 54 and 56 are posi- upper end of the mandrel and between the
hanger    tioned around the exterior of mandrel 48 immediately counterbore
shoulder and the upper surface of the  above and below flange 50. Upper
bushing 54 is mandrel flange, a second annular bushing of electri-  against
the upper surface of flange 50 and has a cally insulating material
positioned around the man-  55  greater thickness so that its upper surface
58 when drel and belowthe mandrelflange within the counter-  engaged with
shoulder 34 in hanger22, upperend 52 bore, means secured to the hanger and
providing    of mandrel 48 is spaced below shoulder 34 of hanger supporting
engagement of the second annular bush-  22. Lowerbushing 56 is positioned
between the lower 2    3                   EP 0 417 879 B1
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surface of flange 50 and against the upper support  through the lower
portion of hanger mandrel 100 and surface 60 of support sleeve 42. Bushings
54 and 56  engage within outer groove 117 in the upper exterior are
preferably of a material which is both electrically  of the support sleeve
118. insulating and has sufficient strength to transfer the  Annular
insulating bushings 122 and 124 are tubing loading to support sleeve 42 and
thus to hang-   5   positioned around the exterior of mandrel 108 imme- er
22. Also, upper bushing 54 is sufficiently strong to  diately above and
below flange 112. Upper bushing maintain the upper end of hanger mandrel 48
cen-  122 is against the upper surface of flange 112 and tered with the
upper portion of counterbore 32 under  has a greater thickness than the
height of the upper conditions of bending and vibration. It has been deter-
end 114 of tubing mandrel 108 above flange 112 so mined that certain
ceramic materials are suitable and   10  that its upper surface 126 when
engaged with shoul- readily available foruse for bushings 54 and 56. Other
der 104 in hanger mandrel 100, upper end 114 of tub- materials may be used
provided it includes the phys-  ing mandrel 108 is spaced below shoulder
103 of ical and electrical characteristics specified above  hanger mandrel
100. Lower bushing 124 is positioned Both bushings 54 and 56 include inner
grooves 62  between the lower surface of flange 112 and against and outer
grooves 64 in which suitable sealing   15  the upper support surface 128 of
support sleeve 118. means, such as elastomeric seal rings 66 and 68, are
Bushings 122 and 124 are similar in material and positioned to prevent
leakage between hanger man-  strength characteristics to bushings 54 and 56
as pre- drel 48 and hanger 22. Both bushings 54 and 56 are  viously
discussed and include suitable seals as here- positioned tightly around the
exterior of mandrel 48  inafter discussed. Seal 130 is provided around the
and have sufficient radial dimension to prevent en-  20  upper exterior of
bushing 122 and seal 132 is provided gagement of mandrel 48 with the
surface of counter-  around the lower interior of bushing 122. Seal 134 is
bore 32. The exterior of mandrel 48 is reduced in di-  provided around the
upper interiorof bushing 124 and ameter immediately below bushing 56 to
further en-  seal 136 is provided around the lower exterior of sure that it
does not come into contact with support  bushing 124 as shown in figure 2A.
Each of the seals sleeve 42. Thus mandrel 48 is completely electrically  25
130, 132, 134 and 136 include a metallic spacer ring insulated from
wellhead 10 and the othercomponents  138 at the corners of the bushings and
a cup shaped of the assembly.                                  ring 139
near the mid points of the bushings with the In a modified form of the
invention illustrated in  open end of the cups of bushing 122 facing
upwardly FIGURE 2, wellhead 70 is similar to wellhead 10 and  and the open
end of the cups of bushing 124 facing includes spool housing 72 with upper
and lowerflang-  30  downwardly. es 74 and 76 at the upper and lower ends
of housing   Both bushings 122 and 124 fit closely around the 72 for
connection into the wellhead stack. Internal  exterior of tubing mandrel
108 and extend outwardly landing seat 78 is formed on the interior of
housing 72  beyond the exterior of flange 112 to ensure that tub- and is
adapted to receive landing shoulder 80 of hang-  ing mandrel flange 112
does not come into contact er 82. Locking pins 84 thread radially inward in
upper  35  with the interior of intermediate bore 102 of hanger flange 74
and are positioned to engage within groove  mandrel 100. In this manner
bushings 122 and 124 86 around the upper exterior of hanger 82. Suitable
completely insulate tubing mandrel 108 and the tub- sealing is provided
above and below groove 86. Ports  ing suspended therefrom from being in
contact with 88 extend through housing 72 and are similarto ports  the
wellhead 70 or other components which would in- 28.
40  terfere with the electrical insulation provided. The ex- Hanger 82 is
generally tubular in shape and in-  terior of tubing mandrel 108 is reduced
in diameter im- cludes central bore 90 threaded at the upper end  mediately
below bushing 124 to further ensure that it thereof at 92 and threaded at
the lower end thereof  does not come into contact with support sleeve 118.
at 94 for receiving tubing sub 96. Tubing sub 96 ex-  In the modified form
of the invention illustrated in tends downward from the lowerend of hanger
bore 90   45  FIGURE 3, wellhead 150 is similar to wellhead 70 and and
engages within the upper threaded bore 98 of  includes a spool housing 152
with upper and lower hanger mandrel 100.
flanges 154 and 156 for connection into the wellhead Hanger mandrel 100
includes Intermediate bore  stack. Internal landing seat 158 is formed on
the in- 102 below bore 98 with shoulder 104 therebetween  terior of housing
152 and is adapted to receive landing and lower threaded bore 106. Tubing
mandrel 108 is  50  shoulder 160 of hanger 162 landed thereon asshown
generally tubular in shape having a central bore 110  in FIGURE 3. Locking
pins 164 thread radially inward and an outer flange 112 spaced below upper
end 114  in upper flange 154 and are positioned to engage of tubing mandrel
108. The lower exterior end 116 of  within groove 166 around the
upperexterior of hanger tubing mandrel 108 is threaded to receive the upper
162. Suitable sealing is provided above and below end of a tubing string
(not shown) which is to be sup-  55  groove 166 as shown. Ports 168 extend
through ported thereon. Support sleeve 118 is threaded in  housing 152 into
the space between hanger 162 and lower threaded bore 106 of mandrel 100 and
is se-  the interior of housing 152 below landing seat 158. cured in
position by locking pins 120 which thread    Hanger 162 is generally
tubular in shape and in- 3    5                  EP 0 417 879 B1
6 cludes central bore 170 threaded at the upper end  connect section 220 at
its upper and lower end re- 



thereof at 172 for receiving at tubular member therein  spectively to
tubing string 222. Couplings 224 and 226 and threaded at the lower end
thereof at 174 for re-  are identical and are given the same component nu-
ceiving tubing sub 176. Tubing sub 176 extends    merical identification.
Couplings 224 and 226 include downward from the lower end of hanger bore
170 and   5   coupling body 228 which has upper internal threads engages
within the upper threaded bore 178 of hang-  230, first counterbore 232
below threads 230 with er mandrel 180. Hanger mandrel 180 includes inter-
shoulder 234 formed therebetween and second mediate bore 182 below bore 178
with shoulder 184  counterbore 236 which is threaded to receive support
therebetween and lower threaded bore 186. Tubing  sleeve 238. The portions
220a and 220b of tubing mandrel 188 is generally tubular in shape having a
10  string 222 and section 220 include an external flange central bore 190
and an outer flange 192 spaced be-  240 immediately below upper end 242
thereof with low upper end 196 of tubing mandrel 188. The lower  upwardly
facing shoulder 244 spaced below upper exterior end 196 of tubing mandrel
188 is threaded to  end 242 by a distance which is less than the thick-
receive the upper end of a tubing string (not shown)  ness of insulating
ring 246 and downwardly facing which is to be supported thereon. Support
sleeve 198  15  shoulder 248. The lower exterior surface 250 below is
threaded in lower threaded bore 186 of mandrel  shoulder 248 is maintained
substantial cylindrical for 180 and is secured in position by locking pins
200  the distance approximating the thickness of insulat- which are
threaded through the lower portion of  ing ring 252 which engages shoulder
248 and is re- hanger mandrel 180 and engage support sleeve 198.  duced in
diameter below surface 250 to avoid inciden- Annular insulating bushings
202 and 204 are posi-  20  tal contact with support sleeve 238. Pins 254
are tioned around the exteriorof mandrel 180 immediate-  threaded through
body 228 and engage in the outer ly above and below flange 192. Upper
bushing 202 is  grooves 255 in the support sleeve 238 to secure it in
against the upper surface of flange 192 and has a  position once it has
been properly tightened against greater thickness than the height of the
upper end  insulating ring 252. 194 of tubing mandrel 180 above flange 192
so that  25  As can be seen, this structure allows section 220 its upper
surface 206 when engaged with shoulder  to be completely electrically
insulated from the re- 184 in hanger mandrel 180, upper end 194 of tubing
mainder of string 222 so that any electrical operation mandrel 188 is
spaced below shoulder 184 of hanger  can be completed without fear of the
electrical con- mandrel 180. Lower bushing 204 is positioned be-  nections
being shorted into tubing string 222. Insulat- tween the lowersurfaceof
flange 192 and againstthe   30  ing rings 246 and 252 are of a suitable
construction upper support surface 206 of support sleeve 198.  and material
to provide the desired electrical insula- Bushings 202 and 204 are similar
in material and  tion and to have sufficient strength to maintain the
strength characteristics to bushings 54, 56, 122 and  portions within the
coupling bodies 224 and 226 in 124 as previously discussed and include
suitable  their desired position and to transfer the load of the seals as
hereinafter discussed.              35  weight of the tubing string 222 to
the upper string so Both bushings 202 and 204 are positioned tightly  that
it can be supported from above with the string in around the exterior of
mandrel 188 and have suffi-  tension. Insulating rings 246 and 252 are
shown to cient radial dimension to prevent engagement of man-  have the
same design as that of insulating bushings drel 188 with the surface of
counterbore 182. The ex-  122 and 124 but may be similar to insulating
bushings terior of mandrel 188 below surface 207 is reduced in  40  54 and
56. diameter to ensure that there is no incidental contact therebetween.
The sealing means used with bushings 202 and  Claims 204 are identical with
the sealing means used with bushings 54 and 56. Both bushings 202 and 204
in-  45  1. A wellhead structure comprising a housing clude inner grooves
208 and outer grooves 210 in      (12,72,152) having an internal landing
seat which suitable sealing means, such as elastomeric    (18,78,158), a
hanger (22,82,162) having an ex- seal rings 212 and 214, are positioned to
prevent leak-  ternal landing shoulder(20,80,1 60) adapted to be age
between the interior of hanger mandrel 180 and  landed on the housing
landing seat to supportthe tubing mandrel 188. The structure of the
wellhead  50  hanger within the housing, the hanger having an 150 shown in
Figure 3 is similar to the structure of  upper bore (30,90,170) and a lower
counterbore wellhead 70 shown in Figure 2exceptthat the sealing
(32,102,182), with a downwardly facing shoulder means used in wellhead 150
is similar to the sealing  (34,104,184) between the bore and the counter-
means used in wellhead 10.                           bore, a hanger mandrel
(48,100,180) having a The structure illustrated in Figure 4 is a sectional
55  tubular body and a flange (50,112,192) extending view of the electrical
insulation of section 220 of tub-  outwardly therefrom near the upper end
thereof, ing string from the remainderof string 222 through the  a first
annular bushing (54,122,202) of electrically use of two insulating
couplings 224 and 226 which   insulating material positioned around the
upper 4    5                   EP 0 417 879 B1                 6      *   C
L   M   S   * cludes central bore 170 threaded at the upper end  connect
section 220 at its upper and lower end re- thereof at 172forreceiving at
tubularmembertherein  spectivelyto tubing string 222. Couplings224 and 226 



and threaded at the lower end thereof at 174 for re-  are identical and are
given the same component nu- ceiving tubing sub 176. Tubing sub 176 extends
merical identification. Couplings 224 and 226 include downward from the
lower end of hanger bore 170 and   5   coupling body 228 which has upper
internal threads engages within the upperthreaded bore 178 of hang-  230,
first counterbore 232 below threads 230 with er mandrel 180. Hanger mandrel
180 includes inter-  shoulder 234 formed therebetween and second mediate
bore 182 below bore 178 with shoulder 184  counterbore 238 which is
threaded to receive support therebetween and lower threaded bore 186.
Tubing   sleeve 238. The portions 220a and 220b of tubing mandrel 188 is
generally tubular in shape having a   10  string 222 and section 220
include an external flange central bore 190 and an outer flange 192 spaced
be-  240 immediately below upper end 242 thereof with low upper end 196 of
tubing mandrel 188. The lower  upwardly facing shoulder 244 spaced below
upper exterior end 196 of tubing mandrel 188 is threaded to  end 242 by a
distance which is less than the thick- receive the upper end of a tubing
string (not shown)  ness of insulating ring 246 and downwardly facing which
is to be supported thereon. Support sleeve 198   15  shoulder 248. The
lower exterior surface 250 below is threaded in lower threaded bore 186 of
mandrel  shoulder 248 is maintained substantial cylindrical for 180 and is
secured in position by locking pins 200  the distance approximating the
thickness of insulat- which are threaded through the lower portion of
ing ring 252 which engages shoulder 248 and is re- hanger mandrel 180 and
engage support sleeve 198.  duced in diameter below surface 250 to avoid
inciden- Annular insulating bushings 202 and 204 are posi-  20  tal contact
with support sleeve 238. Pins 254 are tioned around the exterior of mandrel
180 immediate-  threaded through body 228 and engage in the outer ly above
and below flange 192. Upper bushing 202 is  grooves 255 in the support
sleeve 238 to secure it in against the upper surface of flange 192 and has
a  position once it has been properly tightened against greater thickness
than the height of the upper end  insulating ring 252. 194 of tubing
mandrel 180 above flange 192 so that  25  As can be seen, this structure
allows section 220 its upper surface 206 when engaged with shoulder   to be
completely electrically insulated from the re- 184 in hanger mandrel 180,
upper end 194 of tubing  mainder of string 222 so that any electrical
operation mandrel 188 is spaced below shoulder 184 of hanger  can be
completed without fear of the electrical con- mandrel 180. Lower bushing
204 is positioned be-   nections being shorted into tubing string 222.
Insulat- tween the lowersurface of flange 192 and againstthe   30  ing
rings 246 and 252 are of a suitable construction upper support surface 206
of support sleeve 198.   and material to provide the desired electrical
insula- Bushings 202 and 204 are similar in material and  tion and to have
sufficient strength to maintain the strength characteristics to bushings
54, 56, 122 and  portions within the coupling bodies 224 and 226 in 124 as
previously discussed and include suitable  their desired position and to
transfer the load of the seals as hereinafter discussed.               35
weight of the tubing string 222 to the upper string so Both bushings 202
and 204 are positioned tightly  that it can be supported from above with
the string in around the exterior of mandrel 188 and have suffi-  tension.
Insulating rings 246 and 252 are shown to cient radial dimension to prevent
engagement of man-  have the same design as that of insulating bushings
dre1 188 with the surface of counterbore 182. The ex-  122 and 124 but may
be similar to insulating bushings terior of mandrel 188 below surface 207
is reduced in  40  54 and 56. diameter to ensure that there is no
incidental contact therebetween. The sealing means used with bushings 202
and   Claims 204 are identical with the sealing means used with bushings 54
and 56. Both bushings 202 and 204 in-  45  1. A wellhead structure
comprising a housing clude inner grooves 208 and outer grooves 210 in
(12,72,152) having an internal landing seat which suitable sealing means,
such as elastomeric     (18,78,158), a hanger (22,82,162) having an ex-
seal rings 212 and 214, are positioned to prevent leak-  ternal landing
shoulder (20,80,160) adapted to be age between the interior of hanger
mandrel 180 and    landed on the housing landing seat to support the tubing
mandrel 188. The structure of the wellhead   so  hanger within the housing,
the hanger having an 150 shown in Figure 3 is similar to the structure of
upper bore (30,90,170) and a lower counterbore wellhead 70 shown in Figure
2 except that the sealing  (32,102,182), with a downwardly facing shoulder
means used in wellhead 150 is similar to the sealing  (34,104,184) between
the bore and the counter- means used in wellhead 10.
bore, a hanger mandrel (48,100,180) having a The structure illustrated in
Figure 4 is a sectional  55  tubular body and a flange (50,112,192)
extending view of the electrical insulation of section 220 of tub-
outwardly therefrom near the upper end thereof, ing string from the
remainderof string 222 through the  a first annular bushing (54,122,202) of
electrically use of two insulating couplings 224 and 226 which
insulating material positioned around the upper 4    7                   EP
0 417 879 B1                 8     *   C   L  M    S   * end of the mandrel
and between the hanger          sleeve (42,118,198) threaded into the lower
inter- counterbore shoulder and the upper surface of      ior of the hanger
counterbore (32,102,182). the mandrel flange, a second annular bushing 



(56,124,204) of electrically insulating material  9. A wellhead structure
according to claim 1, includ- positioned around the mandrel and below the
5    ing a tubing sub secured to the hanger, the hang- mandrel flange
within the counterbore, means       er mandrel (48,100,180) being secured
to the secured to the hanger and providing supporting     lower end of the
tubing sub, and wherein the engagement of the second annular bushing, the
hanger mandrel has bore, counterbore and shoul- bushings being sized to
maintain the mandrel in    dertherebetween and the tubing mandrel is posi-
spaced relationship to the hanger to preventelec-  10  tioned therein.
trical contact therebetween. 10. A wellhead structure according to any one
of the 2. A wellhead structure according to claim 1, where-   preceding
claims, wherein the first annular insu- in the bushing (54,122,202;
56,124,204) are cer-    lating bushing (54,122,202) is positioned within
amic bushings.                             15      the hanger counter bore
(32,102,82) and against a hanger downwardly facing shoulder and on the 3.
Awellhead structure according to claim 1 or claim 2,  upwardly facing
shoulder of the hanger mandrel wherein the bushings (54,122,202;56,124,204)
flange, the first annular bushing having a thick- have sufficient strength
to maintain the spacing   ness which is greater than the projection of the
between the mandrel (48,100,180) and the hang-  20  hanger mandrel body
above the upwardly facing er (22,82,162) to transfer the tubing load from
the  flange shoulder, and the second bushing mandrel to the hanger.
(56,124,204) has an outer diameter allowing it to be positioned within the
hanger counterbore and 4. A wellhead structure according to any one of the
an innerdiameterto fit closely around the exterior preceding  claims,
including  sealing  means   25  of the hanger mandrel (48,100,180)
immediately (66,68,130,132,134,136,212,214) associated with    below the
flange (50,112,192). each of the bushings for sealing between the exter-
ior of the mandrel (48,100,180) and the interior of  11. A well structure
comprising a wellhead according the hanger (22,82,162).
to any one of the preceding claims and further 30      comprising a any one
of the preceding claims and 5. A wellhead structure according to claim 4,
wherein  further comprising a tubing string (222) fixed to the sealing
means includes inner (66,132,134,212)  the mandrel of the wellhead,
afirstcoupling (224) andouter(68,130,136,214)sealing rings positioned
connecting to the tubing string, a section of tubing in grooves
(62,208,64,210) in the interior and exter-  (220) connected to the first
coupling, a second ior surfaces of the first (54,122,202) and second   35
coupling (226) connecting to the section of tubing (56,124,202) bushings.
and to the tubing string, each of the couplings in- cluding a body (228)
having an internal bore and 6. A wellhead structure according to claim 5,
where-   a counterbore (232) with a downwardly facing in the sealing rings
are elastomeric sealing rings.  shoulder (234) at the upper end of such
counter- 40      bore, a section of tubing having an external 7. A wellhead
structure according to claim 4, where-  flange (240) immediately below the
upper end of in the sealing means includes a recess around      such tubing
to provide an external upwardly fac- the upper exterior of the first
bushing (122) and  ing shoulder (244) and an external downwardly a recess
around the lower interior of the first    facing shoulder (248), an upper
insulating ring bushing, a recess around the upper interior of the   45
(246) and a lower insulating ring (252), the insu- second bushing (124) and
a recess around the       lating rings being ofa material providing
electrical lower exterior of the second bushing, a seal       insulation
and support strength, and a support (130,132,134,136) positioned In each of
the re-    sleeve (238) secured within the body to support cesses including
a metallic spacer ring (138)      the lower insulating ring in engagement
with the positioned at the corners of the bushings, and a   50  lower
external downwardly facing shoulder and cup-shaped metal ring (139)
positioned in the re-  with the upper insulating ring engaged between
cesses with the metal cup rings in the first bush-  the body internal
shoulder and with the upwardly ing recess facing upwardly and the metal cup
facing flange shoulder, the upper insulating ring rings in the second
bushing recess facing down-    being of sufficient axial dimension to space
the wardly.                                    55      upper end of the
tubing portion below the down- wardly facing body shoulder. 8. Awellhead
structure according to claim 1, where- in the supporting means includes a
support      12. A well structure according to claim 11, wherein 5    *   C
L  M S   * the insulating rings (246,252) are ceramic.        kennzelchnet,
daB Dichtelemente (66, 68, 130, 132, 134, 136, 212, 214) enthalten sind,
die mit 13. Awell structure according to claim 11 or claim 12,  jederder
Buchsen verbundenrsind und sine Dich- wherein the insulating rings
(246,252) have suf-  tung zwischen der Auaenflache der Spindel (48, 



ficient strength to maintain the spacing between   5  100, 180) und der
Innenflache der-Aufhngung the tubing portions (220,222) and the bodies
(22, 82, 162) bewirken. (228) and to transfer the load of the weight of the
tubing strings to the upper end of the tubing   5. Bohrlochkopfstruktur
nach Anspruch 4, dadurch string.
gekenrnzeichnet, daPs die Dichtelemente aus in- 10      neren (66, 132,
134, 212) und auSeren (68, 130, 136,214) Dichtringen bestshen, die in Nuten
(62, Patentanspruche              -                        208, 64, 210),
in den inneren und Auleren Fla- -  chen der ersten (54, 122, 202) und
zweiten (56, 1. Bohrlochkopfstruktur, gekenrzelchnet durch        - 124,
202) Buchsen angeordnet sind. ein Gehause (12, 72, 152), das eine interne
15 Setzschulter (18, 78, 158) sine Aufhangung (22,  6. Bohrlochkopfstruktur
nach Anspruch 5, dadurch 82, 162) mit elner Aiuleren Setzschulter (20, 80,
gekennziechnet, daR die Dichtringe aus Elasto- 160), die so beschaffen ist,
daB sie auf der       meren bestehen. Setzschulter des Gehiuses aufsetzen
kann, um die Aufflangung im Gehause abzustutzen, wobei  20  7.
Bohrlochkopfstruktur nach-Anspruch 4, dadurch dieAufhangung sine obere
Bohrung (30,90,170)       gekennzeichnot, daB die. Dichtelemente umfas- und
eine untere Gegenbohrung (32,102.182) mit      sen: einen Absatz um die
obere Aulenseite der nach unten weisender Schulter (34, 104, 184)
ersten Buchse (122) und einenAbsatz urn die un- zwischen der Bohrung und
der Gegenbohrung          tere Innenseite der ersten Buchse, einen Absatz
aufweist, eine Aufhangespindel (48, 100, 180)  25  um die obere Innenseite
der zweiten Buchse mit einem  rohrfdrmigen K6rper und einem           (124)
und einen Absatz um die untere AuBenseite Flansch (50,112,192), derin
derNahevon deren       der zweiten Buchase, sine Dichtung (130, 132, oberem
Ends nach aulen vorsteht, sine erste        134, 136), die in jedem der
Absitze angeordnet ringformige Buchse (54, 122, 202) aus elektrisch  ist,
bestshend aus einem metallischen Abstands- isolierendem Material, die
umdasobere Ends der  30  ring (138), der im Eckbereich der Buchsen ange-
Spindel zwischen der Schulteran derGegenboh-       ordnet ist, und einen im
Schnitt becherformigen rung derAufhingung und der oberen Flache des
Metallring (139), der in den Absatzen angeordnet Spindelflansches
angeordnet ist, einer zweiten     ist, wobel die becherformigen Metallringe
im er- ringformigen Buchse aus elektrisch isolierendem    stan
Buchsenabsatz nach oben und im zweiten Material, die um die Spindel
unterhalb des Spin-  35  Buchsenabsatz nach unten weisen. delflansches
innerhalb derGegenbohrung ange- ordnet ist elner Vorrichtung, die an der
Aufhan-  8. Bohriochkopfstruktur nach Anspruch 1, dadurch -      gung
befestigt ist und sine Abstutzung der zwei-    gekennzelchnet, daa die
Stiitzvorrichtung sine ten ringformigen Buchse bewirkt, wobei die
Stutzmuffe (42, 118, 198) enthalt, die in die un- ,    Buchsen so bemessen
sind, daB sie die Spindel  40  tere Innenseite derGegenbohrung (32,102,182)
gegenuber der Aufhangung auf Abstand halten,       eingeschraubt ist. um
einen elektrischen Kontakt zwischen diesen Teflen zu verhindern.
9. Bohrlochkopfstruktur nach Anspruch 1, gekenn- zelchnet durch einen
zusitzlichen Rohrverbin- 2. Bohrlochkopfstruktur nach Anspruch I , dadurch
45   -  der, der an der Aufhingung befestigt ist, wobei gokennzelchnotdal
die Buchsen (54,122,202;        die Aufhangespindel (48, 100, 180) am
unteren 56, 124,204) keramische Buchsen sind.              Ends des
Rohrverbinders befestigt ist und eine -ohriochko~~fstrukr
''Bohrung, sine Gegenbohrung und sine sich da- 3. Bohrlochkopfstruktur nach
Anspruch I oder 2,       zwischen befindliche Schulter besitzt und die
dadurch gekennzeichnet, daB die Buchsen (54,  50   Aufhangespindel darin
angeordnet ist. 122,202; 56,124,204) genuigende Festigkeit be- sitzen, um
den Abstand zwischen der Spindel    10. Bohrlochkopfstruktur nach einem
oder mehreren (48, 100, 180) und der Aufhangung (22, 82,162)     der
vorhergehenden Anspruche, dadurch go- einzuhalten und die Rohrlast von der
Spindel auf   kennzeichnet, dag die erste ringformige Isolier- die
Aufflingung zu Obertragen.           55      buchse (54, 122, 202)
innerhalb der Gegenboh- rung derAufhingung (32,102,82) und gegen ei- 4.
Bohrlochkopfstruktur nach einem oder mehreren      ne der Aufhangung nach
unten entgegenweisen- der vorhergehenden Ansprulche, dadurch go-         de
Schulter und an der nach unten weisenden 6 `    11                  EP 0
417 879 B1                     12 Schulter des Flansches der
Aufhingespindel an-      de zu Obertragen. geordnet ist, wobel die erste
ringformige Buchse eine Dicke aufweist, welche groler ist als der
*   C   L  M  S  * Vorsprung des Korpers der AufhAngespindel
Revendications 



uber der nach unten weisenden Schulter des   5 Flansches, und die zweite
Buchse (56,124, 204)  1. Structure de tote de puits comportant un boltier
einenAu~endurchmesser hat, der es erm6glicht,      (12, 72, 152) ayant un
siege (18,78, 158) d'appui sie innerhalb derGegenbohrung derAufhangung
int6rieur, un dispositif de suspension (22, 82, anzuordnen, sowie einen
inneren Durchmesser,        162), ayant un 6paulement (20, 80, 160) d'appui
derdicht urn die Aulenseite derAufhingespindel  10  exterieur adaptb pour
etre en appul sur le siege (48, 100, 180) unmittelbar unterhalb des Flan-
d'appui du bolier pour supporter le dispositif de sches (50,112,192) sitzt.
suspension A I'interieur du boltier, le dispositif de suspension ayant un
alesage superieur (30, 90, 11. Bohrlochkopfstruktur mit einem  Bohrlochkopf
170) etun contre-al6sage inferieur (32,102,182), nach elnem oder mehreren
der vorhergehenden   15   un epaulement (34, 104, 184) dirige vers le bas
Anspruche, dadurch gekennzeichnet, daB sle          existant entre
l'al6sage et le contre-al6sage, un weiterhin umfalat: oinen Rohrstrang
(222), der an   mandrin (48, 100, 180) de dispositif de suspen- der Spindel
des Bohrlochkopfes befestigt ist, ei-  sion ayant un corps tubulaire etune
collerette (50, ne erste Kupplung (224), die die Verbindung zum     112,
152) s'etendant vers I'ext6rieur A partir de Rohrstrang herstellt, einen
Rohrabschnitt (220),  20  celui-ci A proximiti de l'extremite sup6rieure de
der mit der ersten Kupplung verbunden ist, sine     ce dernier, une
premiere baguo (54,122,202) an- zweite Kupplung (226), die die Verbindung
zu        nulaire de materiau electriquement isolant posi- dem
Rohrabschnitt und zum Rohrstrang herstellt,    tionnee autour de
l'extr6mite superieure du man- wobei jede der Kupplungen eonen Korper (228)
drin et entre I'6pauoernent du contre-alesage du besitzt, dereine innere
Bohrung und sine Gegen-  25  dispositif de suspension et la surface
supdrieure bohrung (232) mit einer nach unten weisenden       de Ia
collerette du mandfin, une seconde bague Schulter (234) am oberen Ende der
Gegenboh-        (56, 124, 204) annulaire de materiau electrique- rung
aufweist, einen Rohrabschnitt miteinem au-     ment isolant positionn6e
autour du mandrin et en oeron Flansch (240) unmittelbar unterhalb des
dessous de la collerette du mandrin A l'interieur oberen Endes elnes
solchen Rohres, urn eine au-  30  du contre-alesage, des moyens fixes au
dispositif Bere nach oben gerichtete Schulter (244) und ei-    de
suspension et fournissant un contact de sup- ne Auoere nach unten
gerichtete Schultbr (248)     port de la seconde bague annulaire, les
bagues bereitzustllen, einen oberen Isolierring (246)     etant
dimensionn6es pour maintenir le mandrin und eonen unteren Isolierring
(252), die beide aus  ecarte par rapport au dispositif de suspension elnem
elektrisch nichtleibtnden und stttzfesten   35  pour empicher un contact
electrique entre ces Material bestehen, und einer Stfitzmuffe (238),
dernlers. die innerhalb des K6rpers befestigt ist, urn den unteren
Isolierring in Verbindung mit der unteren  2. Structure de t~te de puits
selon la revendication Auferen, nach unten weisenden Schulter und mit
1, dans laquelle les bagues (54, 122, 202; 56, dem oboren Isolierring, der
zwischen der inneren   40  104, 204) sont des bagues en ceramique. Schulter
des K6rpers und der aufwarts weisen- den Schultor des Flansches angeordnet
st, zu    3. Structure de tote de puis selon la revendication bringen,
wobei der obere Isolierring sine geeig-   I ou 2, dans laquelle les bagues
(54, 122, 202; note axiale Dimensionierung aufweist, urn das      56, 124,
204) ont une resistance suffisante pour obere Ende des Rohrtelles unterhalb
der ab-  45    maintenir l'cartement existant entre le mandrin warts
weisenden Schulter des K8rpers auf Ab-       (48, 100, 180) et le
dispositif de suspension (22, stand zu halten.
82, 162) pour transf6rer la charge du tubage A partirdu mandrin vers Is
dispositifde suspension. 12. Bohrlochkopfstruktur nach Anspruch 11, da-
durch gekonnzeichnet, daB die Isoierringe   50  4. Structure de tote de
puits selon l'une quelconque (246, 252) aus Keramik bestehen.
des revendications precedentes, comportant des moyens d'6tanch6ite (66, 68,
130, 132, 134, 136, 13. Bohrlochkopfstruktur nach Anspruch 11 oder 12,
212, 214) associes A chacune des bagues pour dadu rch gkennzelchnet, daB
die Isolierringe       assurer I'ftanch6it6 entre la partie exterioure du
(246, 252), genugend Festigkeit aufweisen, urn  55  mandrin (48, 100, 180)
et la partie interieure du den Abstand zwischen den Rohrteilen (220,222)
dispositif de suspension (22, 82, 162). und den Korpern (228) zu halten und
die Ge- wichtslast der Rohrstrange auf deren oberes En-  5. Structure de
tWte de puits selon la revendication 7    13                  EP 0 417 879
B1                 14 *   C   L   M   S   * 4, dans laquelle les moyens
d'etanch6ite           pension, la premibre bague annulaire ayant une
comportent des anneaux d'etancheite int6rieurs     6paisseur qui set plus
grande que le prolongs- (66, 132, 134, 212) et ext6rieurs (68, 130, 136,
ment du corps du mandrin du dispositif de sus- 214) positionnes dans des
gorges (62, 208, 64,     pension au-dessus de l'epaulement dirig6 vers le 



210) situees dans les surfaces interieure et exte-   5  haut de Ia
collerette, et la seconds bague (56, rieure des premieres (54, 122, 202) et
secondes    124,204) a une diambtre exterieurlui permettant (56, 124, 202)
bagues.                             d'etre positionnee A l'interieur du
contre-al6sage du dispositif de suspension et un diametre inte- 6.
Structure de tete de puits selon la revendication   rieur qui s'adapte de
maniere serre autour de la 5, dans laquelle les anneaux d'etancheite sont
10  partie exterieure du mandrin (48, 100, 180) du des anneaux d'etancheit6
en elastomere.            dispositif de suspension immediatement au-des-
sous de la collerette (50, 112, 192). 7. Structure de tMte de puits selon
la revendication 4, dens laquelle les moyens d'etancheite        11.
Structure de puits comportant une tete de puits comportent une cavite
situee autour de la partie  15  selon l'une quelconque des revendications
pre- exterieure superieure de la premiere begue (122)   c6dentes et
comportant en outre une ligne de tu- et une cavite situee autour de la
partie int6rieure  bage (222) fixee au mandrin de la tete de puits,
inferieure de la premiere bague, une cavit6 sltuee  un premier raccord
(224) reliant la ligne de tuba- autour de la partie interieure superieure
de la so-  ge, un trongon de tubage (220) reli6 au premier conde bague
(124) et une cavite situee autour de   20  raccord, un second raccord (226)
reliant le tron- Ia partie exterieure inferieure de la seconds ba-  con de
tubage A la ligne de tubage, chacun des gue, un joint(130,132,134,136)
positionnedans      raccords comportant un corps (228) ayant un ale-
chacune des cavites comportant un anneau me-       sage interieur et un
contre-alesage (232), un tallique (138) formant ecarteur positionne au ni-
epaulement (234) dirige vers le bas etant situe au veau des angles des
bagues, et un anneau me-  25   niveau de l'extr6mite superieure du contre-
tallique (139) en fbrme de coupelle positionne     alesage, un troncon de
tubageoayant une collerot- dens les cavites, les anneaux metalliques en
for-  to exterieure (240) situ~s immediatement en des- me de coupelle
situes dans Ia cavite de la premie-  sous de l'extremite supbrieure dud it
tubage pour re bagus etant diriggs vers le haut et les anneaux  fournir un
epaulement (244) exterieur dirige vers metalliques en forme de coupelle
situes dens la  30  le haut et un 6paulement (248) extfrieur didig6 cavite
de la seconds bague etant diriges vers le   vers le bas, un anneau isolant
superieur (246) et bas.                                               un
anneau isolant infbfiser (252), les anneaux isolants etant constitues d'un
matdriau assurant 8. Structure de tete de puits selon la revendication
l'isolation electrique et la  sistance de support, 1, dans laquelle les
moyens de support compor-  35  et un manchon de support (238) fixM A
l'interieur tent un manchon de support (42, 118, 198) filete   du corps
poursupporterl'anneau isolant inferieur dans la partie interieure
inferieure du contre-    en contact avec l'epaulement extbrieur Inf6rieur
alesage (32, 102, 182) du dispositif de suspen-    dirige vers le bas et
l'anneau isolant superieur sion.
6tant en contact entre l1paulement interieur du 40      corps et
l'epaulement dirige vers le haut de Is col- 9. Structure de tMte de puits
selon la revendication   lerette, l'anneau isolant superiour ayant une di-
1, comportant un sous-ensemble de tubage fixe      mension axiale
suffisante pour ecarter l'extremi- au dispositif de suspension, le mandrin
(48, 100,  te superieure de la partie de tubage en dessous 180) du
dispositif de suspension etant fix A l'ex-  de l'epaulement dirige vers le
bas du corps. tremite inffrieure du sous-ensemble de tubage et  45 dans
lequel le mandrin du dispositif de suspen-  12. Structure de puits selon Is
revendication 11, dens sion comportb un alesage, un contre-alesage et
laquelle les anneaux isolants (246, 252) sont en un epaulementsitue entre
euxetle mandrin de tu-    ceramique. bage etant positionne A l'interieur.
50  13. Structure de puits selon la revendication 11 ou 10. Structure de
tete de puits selon l'une quelconque  12, dans laquelle les anneaux
isolants (246,252) des revendications pricedentes, dens laquelle la   ont
une resistance suffisante pour maintenir premiere bague (54, 122, 202)
annulaire isolante   l'ecartement entre les parties de tubage (220, est
positionnee a l'interieur du contre-alesage    222) et les corps (228) et
pour transferor la char- (32,102,82) du dispositifde suspension etcontre
55  ge du poids des lignes de tubage vers 1'extrgmit6 un 6paulement dirige
vers le bas du dispositif de  superieure de la ligne de tubage. suspension
et sur l'Mpaulement dirigA vers le naut de la collerette du mandrin du
dispositif de sus- 8    


