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Technical Field This invention relates in general to well -
renedi ati on systems and in particul ar -to the process and conponents
used for filling an annulus in a well with heavy liquid to control
pressure build-up in a ng and/ or cenent.
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production, a plurality of well castngs .of different Sizes are
suspended froma wel | head. A probl ered in such wells is that

.of annul ar pressure control. In the annulus between different casing
si zes, pfmm:_dﬁd may devel op due to | eaks between strings of casing.
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t he 20 oper at or I ncreases the pressure sufficiently In e to break
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Fi gur e 1teichniguse ws)nat atwaes wagliy of a wel | head constructed in accordance

\(/)V:‘ tg rengggg—rgﬁ—vaﬁve—w isc tsra" ofd \%'J't remedi ati on hoglegur_e 2! iagt 3regt ;ggglnblsg/dge\éhre\gd
to the wel | hemdthié sfst@u,ca flexible hose is lowered into an annulus between strings of
15 casing. A nozzleis affixed to fhe fower end of the hose. The hose may be inserted
several hundred feet into the well. Therefore, the hose must be pressurized and
rigid to keep the hose from winding about the well. To keep the hose rigid, internal
pressure is maintained in the hose. The nozzle is provided with a valve or burst disk
in it that holds the pressure. Once the hose is lowered to a desired depth, the
20 operator increases the pressure sufficiently in the hose to break the disk or open the
valve, thereby allowing heavy liquid to flow out. The heavy liquid displaces the
lighter well production, which flows out of the outlet. An injection sealer at the
surface seals around the hose. A gate valve is employed to shear the hose in the
event of an emergency.
25 Brief Description of Drawings
Figure 1 is a sectional side view of a wellhead constructed in accordance with
the invention.
Figure 2 is a sectional side view of a remediation valve and Eemediation hose .

capture assembly secured to the wellhead of Figure 1.



-2- ' Figure 3 is an enlarged, split sectional side view of a
gate In the renedi ation val ve of Figure 2 showing a sealing position
on the Ieftweibsieroahd a retrieval position on the ri FOT/ES968/42032
Figure 4 is an enlarged sectional side view of a hose guide bushing in a.
port 5 in the well head of Figure 1., _ Figure 5 is an end
view of the hose guide bushing of Fi gur% 4, Figure 6 is an
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val ves 27 and_37 control flow 1 w%gorts 25 and 35, respectively.
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As sho ure enbo I ment, stu ng box assenbly 43

conpr i seBagt Mode formgmgﬂmrthaahvmt@ a pinning device 47, a packoff 49
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driver aaenﬁlammrftwttmgs oi masingamEacbrannuling hag asdeastsersBeoesmport at

53, 25 welleadi1ar Ry dETPnoan Tl 2 Bulpes BaeGroibhgfd gt LB e
regi st erand hls access r@ﬁtﬁ@@ﬁMhﬂhhﬁnﬁl&s@sekmdb%tweéh TlasiRestrings 134 56
that are approximately the sane di apeter ening 54_and hol es 58

have shaa"seri&d %’&bé‘@%@ﬁ%&é’qfﬁcﬁﬁ -t JePnventional é’?‘é’@ﬁ ?Z)ra@nQZr?‘i’fg“ﬂoﬂ@WSl in
an gner Sag h bl e positions. In the running
posé|3t [ ogﬁ‘ @{%h %gééggna%gfége?{e?g?gf ers with holes 58. In the sealing

A gate valve 41 is bolted to the outer surface of wellhead 11 and controls
access to port 23, A stuffing box assembly 43 is secured to gate valve 41. As
shown in Figure 2, in this embodiment, stuffing box assembly 43 comprises a
remediation valve 45, a pinning device 47, a packoff 49 and an axial passage 57.
20 A flexibie elastomeric hose 51 extends through passage 57. In the preferred
embodiment, hose 51 comprises a strong polyester braid surrounded by two layers
of plastic and has an outer diameter of about one inch. Hose 51 is coiled on a hose
driver assembly 70 further upstream from stuffing box assembly 43.
As shown in Figure 3, remediation valve 45 has a vertically slidable gate 53,
25 and upstream and downstream seats 55 with axial holes 58 which register with
passage 567. Gate 53 has two horizontal openings 54, 56 that are approximately the
same diameter. Opening 54 and holes 58 have sharpened edges 60 made from tool
steel for shearing hose 51 in an emergency. Gate 53 has three possible positions.
in the running position (Figure 2), opening 54 registers with holes 58. In the sealing
30 or fail-safe position, a solid portion of gate 53 seals between seats 55 (left side of
Figure 3). Finally, in the retrieval position, opening 56 registers with holes 58 {right ..’
side of Figure 3).



30 .or fail-safe position, a solid portion of gate 53 seals between seats
55 (left side of Figure 3). Finally, in the retrieval position,
openi'ng 56 MYIEYEEs with holes 58 (right side of Fi gﬁ?ﬂu@ﬂm‘m
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bet ween renedi ation val ve 45 and :.gate val ve 41. Pinning device 47
has a cylindrical rod 48 on the end of a shaft 50. Rod 48 and shaft
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hose 5 bi ng nose s t into hose 51, 4a and
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assembly 65 with self-tapping threads 66 fastened to one end. The diameter of
“hose 51 is reduced a small amount on the end where tubing nose 65 attaches. This
20 reduction allows tubing nose 65 to have the same final outer diameter as hose 51.
As tubing nose 65 is threaded into hose 51, ring 64a and wedges 64b crush hose
51 into threads 66. A pair of O-rings 68 provide the necessary seal. Tubing nose
65 has a tapered tip 67 that is designed to assist the movement of hose 51 through
the components of wellhead 11 and annulus 21. Tubing nose 65 also has a small
25 plastic burst disc, plug, or cap 69 that opens by being blown out, rupturing under
a selected pressure or opening by some other means.. Cap 89 serves as a pressure
retaining mechanism to hold pressure in hose 51 untii a selected pressure is
revealed.
in operation, if one of the strings of casing 13, 15, 17, or 19 begins to leak,
30 a pressure build-up may occur in the annulus between the strings of casing. In this
invention, pressure build-up is alleviated by pumping a heavy liquid into that annuiar .~

space and displacing well fiuid. If caéing 17 is leaking, the heavy liquid is delivered



reveal ed.. In operation, if one of the strings of casing 13,
15, 17, or 19 begins to | eak, 30 a pressure build-up may occur in the
annul us- betw®e8i57028 strings of casing. In this |nven¥¢BﬁsmﬁW$§sure
build-up is alleviated by punping a heavy liquid into that annul ar.

space and displacing. well fluid. If cagdng 17 is leaking, the heavy I|qU|d
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renoved éﬁ\ﬁnt/md\ti’éw%f&hé hosesed. If packoff 49 is unable to
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position and hose 51 is Sheared by edges 60 in
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If packoff 49 is unable to prevent leakage around hose 51 due to high
20 pressure in the well getting out of control or some other emergency occurs, pinning
device 47 is used to pin hose 51 with rod 48 and stop 52. Gate 53 is then moved
to the sealing position and hose 51 is sheared by edges 60 in a scissoring motion.
It is important to have a clean cut so that hose 51 can be plugged with a fishing tool
and retrieved later after the pi'essure is under control, After the pressure in the well
25 is under control, gate 53 is moved to the retrieval position with hole 56 aligning with
seat holes 58. A tool is run in through hole 57 to grip the cut end of hose 51.
Pinning device 47 is then released and the remaining length of hose 51 is retrieved.
In the final step, gate 53 is moved back to the running position so that the small
piece of cut hose 51 still lodged in opening 54 may be removed with the tool. This
30 operation could be performed on any annulus in weflhead 11.
The invention has significant advantages. By pressurizing small diameter. .. '

elastomeric tubing, inexpensive elastomeric tubing may be used instead of large and



seat .holes. 58. Atool is run in through hole 57 to grip the cut end of hose
51. Pinning device 47 is then released and the renai ning | ength of
hose 51- i s WR¥¥8Fed. In the final step, gate 53 is 82BR to
the running position so that the snall pi ece of cut hose 51 still -

| odged in opening 54 may be renoved wi.tgi.the tool. This 30 operati on
could be perfornmed on any annulus in well head 11. The

i nventi ; \dd Adlitg 86 YBE COGRS iR W N j
el ast orre%rklac%tgh\ﬁl% ‘?ncg'&!. ne>'<pgensi ve el agtsénér%ﬁ?&gpin‘gé nggéggﬁt\ggly%?ﬁietegg%d of
| ar ge artd run an inspection camera. Additionally, the tube may be left in theSwell to be
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- 6- ai ns 1. An apparatus for insertion into a well to
di splace well fluid, said well having ' a wel | head, said apparatus
conpri si ng: a flexible, elastomeric hose; 5 a

cl osure nechanismon a | ower end of said hose which is capable of holding
a pressure to nake said hose rigid, enabling said hose to be pushed down
said well, sai d closure nmechani smrel easabl e by increasing pressure
in said hose to



subsequently allow a renediation fluid to be punped through said hose; and
a punp for pressurizing said hose and delivering said renediation fluid. 10
An apdg P28 ccording to claim1 further conprising: PCT/US98/12032 a
hose gui de bushing adapted to be affixed to an access port in said )
wel | head, wherein said hose gui_¢g_bushing defines a downwardly
skewed passage for directing said hose down said well. 15 3.
An appar@faiisaccording to claim 2 wherein said hose guide bushing has a
chanf er 6@ OpEning to permt sonme horizontal novenent of said hose relative .
to said 1. Angampaeaﬂussfbr irgertior2into a well toAlispppawallufuidc saiddively hasing ai m

1 wherein al re nechani sm conpri ses: a tubing
nose at %V\{él:hﬁia aP2idRPRATAWS COPPUSING] ¢ hose: and a plug in

sai d tubing ”é’?l@xﬁﬁé ALEIFHE ﬁ@gf,d flexible hose to allow pressure to
cause the hose to becone rigid to facilitate insertion, and wherein said
pl Uy rel easesa elﬁsure mechanisel entaddwer endnfsaidbhedd w&wa%*ecsmtpabla)uf holdingd to
be deIiveredthr hsaldF se., . ‘lnto.ég‘id vvebl. h 5., |ﬁl-a
wel I had REP 5&”\5\% 4 NRge Heid gnabling,zeid hoge 10 hgRushgd doyvn said e
string Igataabmswlh@eﬂahism :@eéasasl% %ycaﬁmeas.agnms%uwrrnowh NHoSei
casi ng wherein 30 the casi ng annul us contains a wel |l uid due to

| eakage suhseauratiyalipngaaamediation fiid to be pumpddheomtt sa)d rheasies iand:
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opepatively engaged with said flexible hose for delivering a

remediation liquid through said hose to displace the well fluid in said
casi ng afmul UAN apparatus according to claim 1 further comprising:

a hose guide bushing adapted to be affixed to an access port in said wellhead,
wherein said hose guide bushing defines a downwardly skewed passage for directing
said hose down said well.

15
3. An apparatus according to claim 2 wherein said hose guide bushing has a
chamfered opening to permit some horizontal movement of said hose relative to said

guide bushing.

20 4, An apparatus accor_ding to claim 1 wherein said closure mechanism
comprises: '
a tubing nose at a terminal end of said flexible hose; and
a plug in said tubing noée for plugging said flexible hose to aliow pressure to
cause the hose to become rigid to facilitate insertion, and wherein said plug releases
25 at a selected pressure to allow remediation liquid to be delivered through said hose
into said well.

5. in a well having a wellhead having at least one access port, and a casing
string in said wellhead that defines a casing annulus surrounding said casing wherein

30 the casing annulus contains a well fluid due to leakage into the casing annulus, the
improvement comprising:.

a flexible elastomeric hose passing through said access port and down said

L



and prevent | eakage. 5 6. The well according to claim5 further
conpri'si ng: a hose gui de bushing affixed to said access port
in sai d casvegs/smmesil us, wherein said hose gui de bushPRHUSHRHRs a
downwar dl y skewed passage for directing sai d hose down said annul us.
10 7. A well according to cl ai4n_6 wherein said hose guide bushing
has a chanfered openi ng whi-ch has a greater horizontal dinension

that vertical dinmensi t [ ni sone hori zontal novenent of said
hose re|%n’?'3‘és§8 as%ﬁﬁag\%ei ‘Eﬂe&g‘(lsghpng. 15 8. The well according to
claim 1 furthgrogmpoidperatvely engaged with saidulflaxibleohesat for tdalivering and
of said flexible hose; and . ! IugiﬂFaidtu,in,nosefor
pl uggi ngemediation jinyidthreugh E@quw;ﬁ'%gﬁ the weli fiuid in E%eas“@ nganpydus o
becone rj gi Ll t.ate insertion, and wherein said plug rel eases
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at a sel res ‘o allow said renediation liquid to be delivered. 20
9. 5 Anethod of installing a conduit into a well conprising the steps of:
(a) passing a_flexiple hose intp.a pper end af. the wel | ;

(b) cl os®ng aTh%\)Oé?'PG%P"S'\‘"%Eﬂ ag'm?b*"é'ﬁ PFULBUPNSE ng said hose to a first
pressure to ”5“1’?05}%%&%%@&%!’!?%1%%&%‘ ¥aibl! Qédﬁss?ort in said casingg)aﬂﬁuﬁfﬁ,”g
sai d hose downwar n sard well; ( openi ng said | ower end
of sai d Wwheesinsaid Isesaiguidebushking dedinas agoyerwardly skewed paspage fatidirecting

(e) flow na fluid out of said | ower end of said hose. 30 10. The
met hod ofal oy R ARPHIYS- wher ei n: step (b) conprises
plaging a plug in said | ower end; and step (d) conprises

increasing said first pressure sufficiently to renove sajd
7. A well according to ciaim 6 wherein said hose guide bushing has a chamfered

opening which has a greater horizontal dimension that vertical dimension to permit

some horizontal movement of said hose relative to said guide bushing.

156 8. The well according to claim 1 further comprising:
a tubing nose at a terminal end of said flexible hose; and
a plug in said tubing nose for plugging said flexible hose to allow pressure to
cause the hose to become rigid to facilitate insertion, and wherein said plug releases
at a selected pressure to allow said remediation liquid to be delivered.
20 |
9. A method of installing a conduit into a well comprising the steps of:
(a) passing a flexible hose into an upper end of the well;
(b) closing a lower end of said hose and pressurizing said hose to a first
pressure to make said hose substantially rigid;
25 {c) pushing said hose downward in said well;
{d) opening said lower end of said hose when said lower end is at a desired
depth; and
(e) flowing fluid out of said lower end of said hose.

30 10. The method of according to claim 9 wherein:
step {b) comprises placing a plug in said lower end; and

step (d) comprises increasing said first pressure sufficiently to remove said

—
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-8- . pl ug. 11. The .rethod according to claim 10 wherein

said well has at |east two tubul ar conduits, defining an annul us

bet ween t hewopassroeherein steps (a) and (b) conprise 5 i peEiUSHS 0N
pushi ng said hose down sai d annul us. 12. The nethod according to
claim 10 wheréein step (e) conprises punping fluid fromthe surface

t hrough said hose and displacing well TPuid fromsaid well out the

upper end of the well. 10 13. The nethod according to claim 10
wherein EFEb (e) conprises punping fluid fromthe surface through
sai d hose and displacing well fluid fromsaid well out the upper end
of the well, wherein said punped fluid is heavier than said well fluid in

t he 11. weThe méthod according to BhaimtOhwblerairc saidiwell has ak ieast te@ontubutarn

1 ol e S i i
PUSH NG flaerif Snd PhIIPAMHYseIORH st BRIIL ep (€) conpri ses

punping fluid Tromthe surface through said hose and displacing well fluid

fromsaid 20 wel | out the upper end of the well, said punped fluid being
heavi er an | d | | . flui,d inathe well .15  The t.hod
nccordi ni2ro L methed aneeedinadaiitink i Werdih ston (R geropriseépumping Fiid
tubul ar ferPtheisGifaéd thrdughasid 6088 FpANdiesiakihgSwell flfd Eronf 8hid iRl cutahsi ng
annul us 25 surroundlnP sai d casing, an access port extending through

sai d wel VpRereenthafithe well.  communication with said annulus, and wherein
stegs (a) and (b) conprise inserting and pushing said hose down said

“annul us.
13. The method according to claim 10 wherein step (e) comprises pumping fluid

from the surface through said hose and dispiacing well fluid from said well out the
upper end of the well, wherein said pumped fluid is heavier than said well fluid in the
well.
15 .
14. The method according to claim 10 wherein said well has at least two tubular
conduits, defining an annulus between them, and wherein steps (a) and (b) comprise
inserting and pushing the hose dowh the annulus and wherein step (e) comprises
pumping fluid from the surface through said hose and displacing well fluid from said
20 well out the upper end of the well, said pumped fluid being heavier than said well

fluid in the well.

15. The method according to claim 10 wherein said well has a wellhead with a
tubular bore, a string of casing suspended in éaid bore, defining a casing annulus
25 surrounding said casing, an access port extending through said welthead and in
communicaticn with said annulus, and wherein steps {(a) and (b) comprise inserting

and pushing said hose down said annulus.
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