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APPLICATION OF COILED TUBING
TECHNOLOGIES FOR EXTINGUISHING
OPEN OIL AND GAS GUSHERS
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includes the following operations: removal

of burnt-out equipment from the wellhead,
extinguishing fire, setting isolation valves on the
wellhead and killing of the well [1].

Depending on technical conditions of the
gushing hole and the power of the gusher the
following methods can be used to extinguish the
open gusher [2]:

* draining out gas to specially drilled inclined
holes;

¢ intensive extraction of gas from the bottom-
hole zone of the blowing well through specially
drilled inclined holes;

« waterflooding of gas zones;

« pumping kill fluids to the designed point of the
well bore;

» making an isolation bridge (artificial packer) in
the well bore;

* caving the hole with underground explosions;

* sealing the wellhead and its further squeezing
with kill fluids.

Sealing the wellhead and squeezing it with
kill fluids is the most frequently used method in
the fields of the Far North [3]. In order to seal the
wellhead isolation valves are set on the burning
wellhead of gushing well with the help of pulling
constructions, i.e. not extinguishing the fire on
the wellhead. In order to prevent inflammation
and damage to the isolation valves the wellhead is
sprayed through fire monitors [4].

As a rule, the fire monitors are installed at
regular distances around the wellhead along the
arc of 210-270 degrees, 6-8 m windward from
the wellhead, but not farther than 15 m. The
pressure in front of the shaft is 60-80 m. The
water jets are directed under the flame base and
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UKBUALINS OTKPBITBIX HEPTErA30BbIX (DOHTAHOB
OOBIYHO OCYIIECTBIISAECTCS IIYTEM OCBOOOXK/ICHUS
YCTbsI OT CTOPEBIIETO OOOPYAOBAHUS, TYILICHUS

OXKAPa, HABEJEHUS HA YCThE 3aIIOPHOM apMATyPHI U

IVIYIIEHUA CKBAXUHHI [1].

B 3aBUCUMOCTHU OT TEXHUYECKOTI'O COCTOSHU S
(POHTAHUPYIOMEN CKBAKUHBI U MOIITHOCTU (POHTAHA
IPUMEHSIOTCA CIAEAYIONUE METOABI IMKBUJAITUH OTKPBITOTO
HedTerazoporo poHTaHa [2]:

* OTBOJ] I'A34 B CIIEIIUAJIBHO NPOOYPEHHBIE HAKJIOHHBIE
CKBAXXKUHE,

* MHTEHCHUBHBII OTOOP a3 U3 IPU3A60MHON 30HEI
IUIACTA (DOHTAHUPYIOMIEH CKBAXKUHBI YEPE3 CIIEITUATIBHO
NPOGYPEHHBIE B 3TY 30HY HAKJIOHHO HAIIPABJIECHHbBIE
CKBAXXUHBI,

* 3aBOAHEHME ra30BOIO IIJIACTA;

3aKAYMBAHME XUJKOCTH IVIYIIEHUS B CTBOJI CKBA’KHMHBI HA

PACYETHOM PEXKUME;

* CO3[JaHUE U3OJIALMOHHOIO MOCTA (MICKYCCTBEHHOI'O
IIAKEPA) B CTBOJIE CKBAXKWUHBI;

* O6pyIIEHNE CTBOJIA C IOMOIIBIO MOJ3EMHBIX B3PBIBOB;

* IEPMETU3ALNSA YCThA CKBAKUHEDI C TTOCJIEAYIONIUM €€
32JJABJIMBAHHUEM *KUJTKOCTBIO [TTyIIEHH L.

Ha mecropoxaenuax Kpannero Cesepa galie BCEro
MPUMEHSAETCA METOJ, TEPMETUSALINH YCThS CKBA’KHUHBI C
MOCIEAYIOUINM €€ 32/JaBITUBAHUEM XUJAKOCTDBIO INIYIIEHUA
[3]. TIpyyeM repMeTU3aL A yCThA OCYILECTBIIACTCH
IIyTEM HABEAECHH A 3AIIOPHON APMATYPBI C IOMOIIBIO
PAa3JIMYHBIX KOHCTPYKIIMHU HATACKUBATEJIEIN HA ropAlee
YCThE (POHTAHUPYIOUIECH CKBAXKUHBI, TO €CTh O€3 TYIIEHUSI
MOXKAPa HA YCThE CKBA’KUHBL JIJ1 IPEAOTBPAIIEHUA
BO3MOKHOT'O BO3TOPAHUSA U ITOBPEXKAECHUA 3AITIOPHONU
ApMaTypPbl U HATACKUBATEJA IPETYCMOTPEHO OPOIIEHHE
YCTbsI CKBAKUHBI, KOTOPOE OCYIIECTBIIAETCA C IIOMOIBIO
J1apeTHBIX (NOXKAPHBIX) CTBOJIOB [4].

OOBIYHO J1APETHBIE CTBOJIBI PA3MEIAI0T PABHOMEPHO
BOKPYT YCTbs CKBAXXUHBI ITO Jyre 210—-270 rpaaycos ¢
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than are simultaneously sent upwards along the
gusher axis until the fire is extinguished. In case
the flame bursts downwards, the water spays are
reset and the attack repeats. In order to provide
simultaneous work, the leading spray is selected
and serves as orientation for the others [5].

The method was tested at extinguishing an
artificial gusher at the test range in Urengoi field.
The researchers discovered that regular location of
fire monitors is effective only in still weather with
the temperature over -10°C. When the temperature
is lower, water sprays produce a fog that hinders
effective spray management. The best solution is to
install fire monitors 2-3 m from each other. Even
under the temperature of -40°C fire teams see each
other. Besides, spraying with fire monitors should
be started at a distance of 15 m, but than the teams
should gradually approach the wellhead on a signal
of the leading team.

In its turn the wind improves visibility and
operative situation at the wellhead of the gushing
well. Yet in this case the teams should be located
closer to each other and approach the wellhead
windward [0].

Under conditions of impassability the isolation
valves are directed at the wellhead with the
help of rope slings and the so-called “tackling”,
which includes a light frame with a beam and
two bulldozers. The isolation valves are hung on
the beam and the bulldozers drag them to the
wellhead and direct the valves at the wellhead
with the help of rope slings. Such tackling provides
for shutting off operations in off-road conditions.
It is simple and doesn’t need big investment or
operational expenditures.

The well is killed by means of tubing located in
the well. Yet, their technical state after the gusher
is unknown. They often have break points. The
production string may also appear untight. In this
case the killing fluid delivered into the well may
not reach the pay zone and fail to kill the well.

This was the case with the gushing well Ne 450
at Fedorovsk Field (NGDU “Fedorovskneft”, JSC
“Surgutneftegaz”). The planned inspection of the
operating stock revealed a gas-oil flaw in the side
outlet of the X-mas tree head. The flaw had already
turned into substantial showings of oil, gas and
water. Well killing attempts made through the
tubing inside the well didn’t pay off. In spite of
600 m’ of liquid pumped into the well, it
wasn’t killed. It meant that either an oil string
or a production string was untight. During the
operations the gas-oil mixture self-ignited. The
gush didn’t have a regular form and couldn’t be
extinguished with regular methods.

That is why the X-mas tree was removed from
the wellhead in order to achieve a contact flame
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HABETPEHHOMI CTOPOHBI HA PACCTOSHUU 6—8 M OT YCThsI, HO
He gaee 15 m. Hamop niepe; crBosioM — 60—80 M. BogsHbie
CTPYH CHAYAJIA BBOAATCSA I10J] OCHOBAHHE IUIAMEHU, 34TEM
OJJHOBPEMEHHO NNEPEMEIAIOTCA BBEPX IO OCH (DOHTAHA 10
IIOJIHOI'O TAIIEHU IVIAMEHU. B ci1y4dae npopbIBa IIJIAMEHU
BHU3 BOJAHBIC CTPYHU OITYCKAIOTCs B UCXOAHOE IIOJIOKEHUE,
U ATAKa MOBTOPSETCA. [I711 CHHXPOHHO PA0OTHI CTBOJIOB
BBIZIEJIAETCS OOAUH BEAYIINHI CTBOJL, 110 KOTOPOMY
OPHEHTHUPYIOTCS BCE OCTANBHBIE [5].

JanHasg METOJUKA ObLIA IPUMEHEHA IIPU TYIIEHUNU
y4eOHOro (pOHTAHA HA ONIBITHOM ITOJIUTOHE YPEHTOMCKOI'O
MECTOPOXAEHUA. BblJIO BBIABIEHO, YTO PABHOMEPHOE
pasmenieHue 1a(PETHBIX CTBOJIOB IPABOMOYHO TOJIBKO B
O€3BETPEHHYIO ITOT'OAY U IIPU TEMIIEPATYPE OKPYKAIOMIETO
BO3ayxa Bbile MUHYC 10°C. TIpu 601e€ HU3KOU TEMIIEPATYPE
OT BOJAHBIX CTPYI 00Pa3yeTCsa TyMaH, MEMAION U
OIIEPATUBHOMY YIIPABJIEHHUIO IIPOLIECCOM OPOILIEHUA.
OnTUMaIbHBIM BAPUAHTOM PA3MEIIEHUA TA(PETHBIX
CTBOJIOB SIBIAETCS COIMKEHUE UX JJO 2—3 M IPYT K IPYTy
(mazke Ipu TEMIIEPATYPE OKPYIKAIOLIETO BO3AYXad MUHYC
40°C tapeTHBIE PACUYETHI HE TEPAIOT APYT APYTA U3
BUIUMOCTH). Kpome TOro, opomeHue 1aeTHEIMUA CTBOJIAMUA
JEUCTBUTEIBHO HEOOXOAMMO HAYUHATD C PACCTOSHUA
OT yCTbs, PABHOI'O 15 M, HO HE OCTABATbCA HA MECTE, 4 I1O
KOMAaH/IAM BEAYIIETO TA(PETHOIO PACUETA OCYIIECTBIIATD
MOCTENEHHOE NTEPEMEIIEHHNE JIA(PETHBIX CTBOJIOB K YCTBIO
CKBA’KHHBIL.

B ¢cBOIO Ouepenb HATMYKME BETPA YIYYIIAET B3AUMHYIO
BUJIUMOCTD JIA(PETHBIX PACYETOB U ONIEPATUBHYIO
OOCTAHOBKY H4 YCThE (DOHTAHUPYIOUIEH CKBA’KHUHBL, HO
B TO K€ BPEMS TPEOYET, UTOOBI IA(PETHBIE CTBOJIBI OBLIIN
pa3MenieHbl 601ee KOMITAKTHO U C HABETPEHHOM CTOPOHHI [6).

Hasegenune 3anopHON apMaTypPhl HA yCThE
(POHTAHUPYIOUIEH CKBAKHUHBI B yCJIOBUAX O€3/10POKbS
OCYIIECTBIAETCA B OCHOBHOM C IOMOIIBIO KAHATHOI'O
HATACKHUBATEJA, TAK HA3bIBAEMON KAHATHON OCHACTKH,

B KOTOPYIO BXOZAT JIETKAS paMa C TPABEPCOU U /1BA
I'yCEHUYHBIX TpakTopa (O6ynbpno3epa). Ha rpaBepce
MOJABENIUBAETCA HABOANMAA 3AII0OPHAA APMATYPa, 4
TPAKTOPBI IPEAHA3HAYEHBI JJI IIOATACKUBAHUA K YCTBIO
CKBA’KUHBI 9TON PAMBI U HABEJIEHU A HA YCTHE 3AIIOPHON
APMATYPBI C ITIOMOIIBIO KAHATHBIX IETENb. TaKad KAHATHAA
OCHACTK4 OOECIEYNBAET BO3MOKHOCTD IPOBEECHUA
JIMKBHUJAIIMOHHBIX Pa0OT IIPU OTCYTCTBUU JOpor. OHA
IIPOCTA U HE TPEOYET OOIBIINX KAITUTAIOBIOXKEHUN U
IKCIUIYATALIMOHHBIX 3aTPAT.

IymeHune CKBAXKUHBI OCYHIECTBIISIETCS YEPE3
HAXOASAIIUECS B CKBAXKUHE HACOCHO-KOMIIPECCOPHBIE
TPy6bL. OTHAKO UX TEXHUYECKOE COCTOSHUE MOCJIE
(POHTAHA HEU3BECTHO, 3A4ACTYIO OHU UMECIOT PA3PBIBHL.
HerepMeTUYHON MOXET OKA34ThCA U SKCIIyaTAIJMOHHAA
KOJIOHHA. B 3TOM Ciy4ae 11oiaBaeMasi B CKBAXKHUHY JKHUJIKOCTb
IJIYIIEHUS MOXKET HE JOCTUYD IIPOAYKTUBHOI'O IVIACTA U HE
3AIVIYHINTD CKBAKUHY.

VIMEHHO TaKas CUTyalys CJIOKUIACh HA (DOHTAHUPYIOIECH
ckBaxnHE Ne 450 OeIOpOBCKOIO MECTOPOXKICHHU S
(HIAY «®egopoBcKHEPTH> OAO «CypryrHedreras»).
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jet, which spontaneously went extinct in a while.

Examination of the wellhead revealed a strong
abrasive deterioration of the surface string head.
The string head had to be dismantled and the
gas-oil fluid leaking from the well was set afire for
safety reasons. After the repeated fire extinguishing
isolation valves were set on the wellhead.

Under conditions of an untight oil string and
possibly untight production string the best solution
was to lower smaller wash-over tubing or coiled
tubing inside the oil string [7]. Since coiled tubing
diameter are smaller than the diameter of wash-
over tubing and, what is very important, bear fewer
risks because of their integrity in comparison with
the sections of wash-over tubing, a reasonable
decision to kill the well with the help of a coiled
tubing was taken.

The result was positive. The well was killed in
shorter terms than it could be killed with the help
of wash-over tubing.

For the first time in the history of Western
Siberia, an experiment on extinguishing oil and
gas gusher with the help of a coiled tubing unit was
made.
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IIpu n1aHOBOM OOCIEJOBAHNUU
IKCILIyaTAIIMOHHOTO (pOH/A

Ha 6OKOBOM OTBOZE TPYyOHOI
TOJIOBKU (POHTAHHOM apMaTypPhl
OBbLT OOHAPYXKEH I'Aa30HEPTAHON
CBUIIL, IEPEPOCIINT B IOCTATOYHO
MOIITHOE HE(PTETA30BOAONPOSABIICHHUE.
TTONBITKY INIYIIEHUSA CKBA>KITHEI
Jepes3 HAXOAAMUECS B CKBAXKTHE
HACOCHO-KOMITPECCOPHBIE TPYOEI
HOJIOKUTEIBHOIO 3 (PEKTA HE AAIH.
B CKBa)XKMHY OBUIO 3aKa4aHO 6oJiee
600 M3 )KU/IKOCTH, HO 3AITTYIINATD €€
HE yJ1aJIOCh, YTO CBUJETEIBCTBOBAJIO
O HETEPMETUYHOCTU JTUOO0 THU(HTOBOMH
KOJIOHHBL, JINOO 3KCITYATALTHOHHOMU
KOJIOHHBL B niporiecce pabor
MPOU3OIIJIO CAMOBOCIIJIAMEHEHNE
razoHedTaHou cmecu. POHTAH

OBL/I HEKOMITAKTHBI 1 HE TTO3BOJIAT
OCYIIECTBUTD €TI0 TYLICHUE
OOGBIYHBIMU CIOCOOAMH.

IToaTOMY OBLII OCYIIECTBIIEH COPOC
(POHTAHHOM APMATYPHI C YCThA, B
PE3YABTATE YETO OBbLIA MOJIYyIEHA
KOHTAKTHAs CTPYA IIJIAMEHU,
KOTOPAast CyCTsI HEKOTOPOE BPEMS
CaMONPOU3BOJIBHO MTOTYXJIA.

B npouecce o6cneoBanus
YCTbs 6bLI OOHAPYKEH CHUJIBHBIN
a6pa3uBHBINA N3HOC KOJIOHHOM
ron0BKU. [IpuioCh JTaHHYIO
KOJIOHHYIO I'OJIOBKY JJEMOHTHPOBATD,
a 1 o6ecredeHus 6€30MMACHOCTH PA0OT UCTEKAIONIYIO
U3 CKBAXKUHBI TA30HEPTAHYIO CTPYIO HOAXKEYD. [Tocne
MOBTOPHOTO TYHIEHHU OKAPA HA YCThE CKBA’KUHBI ObLIIA
HABEJIEHA 3AII0PHAA APMATyPA.

B yCJI0BHAX HETEPMETUYHOCTH JIM(PTOBOI KOJTOHHBI
U BO3MOKHOM HEr€pMETUYHOCTH IKCIUIYATALIMOHHOMN
KOJIOHHBI HAUOO0JIEE OIITUMAIBHBIM CITOCOOOM MOT OBl
CTAaTb CIYCK BO BHYTPEHHIOIO MOJIOCTD JTA(PTOBOM KOJIOHHBI
JIMOO IIPOMBIBOYHBIX TPYO MEHBIIETO JUAMETPA, IMOO
T'UOKOU TPYOBI KOJITIOOMHI'OBOM YCTAHOBKH [7]. B CBA3H
C MEHBIIUM JUAMETPOM I'MOKOM TPYOBI ITO CPABHEHHIO
C IMAMETPOM IIPOMBIBOYHBIX TPYO, a4 INIABHOE, B CBSA3U
¢ 601BIIEN OE€30ITACHOCTBIO CITYCKA FTMOKOU TPYOBI ITO
IIPUYUHE €€ LEJTOCTHOCTH IO CPABHEHMIO C CEKLITMOHHOCTBIO
IIPOMBIBOYHON KOJIOHHBI, 6bIJIO IIPUHATO JOCTATOYHO
O060CHOBAHHOE PENIEHHE: IIPOBOAUTD INTYIIEHNUE CKBAXXUHBI
C IIOMOIIBIO 'NOKO TPYOBI.

Pe3ynpraT OKa3aJ1Cs IOJNIOKUTENBbHBIM. CKBAKUHA OblIa
3aI71yLICHA, [IPUYEM B 60J1€€ KOPOTKHE CPOKH, YEM €CJIU Obl
IJIYIIEHUE IPOBOJNUJIOCH C TIOMOIIIBIO IPOMBIBOYHBIX TPYO.

BriepBble Ha MECTOPOXACHUAX 3a11aJHON CUOMPHU OBLI
IIPOBE/ICH AKCIIEPUMEHT I10 JINKBU/IAIIH OTKPBITOI'O
ra30HEeMTIHOrO (POHTAHA C HOMOIIBIO TUOKOM TPYObI
KOJITIOOMHI'OBOH YCTAHOBKHU.



B 3gpy6e)KHoi1 TexHosorum
Aobblyn HepTn nraza

c cepeaunHbi 60 ronos
MpOoLLIIOro BeKa MpUMeHSsIeTCS
rmbkasi HacocHo-
KomnpeccopHas Tpy6a (FTHKT)
unu «Kontro6uHr.

While analyzing the results of the works, some
disadvantages of the implemented method can be
observed.

Setting isolation valves was done after
extinguishing the fire with fire monitors. As a
result the emergency works took longer time and
valuable hydrocarbon resources were lost.

According to the authors, there was no need in
removing the X-mas tree from the wellhead and
coiled tubing could be used to kill the well from
the very beginning. While a coiled tubing unit
was approached and assembled on the wellhead,
spraying of the wellhead could be already
underway through the same coiled tubing.

Nevertheless, the experience suggests the
following method of extinguishing the oil and gas
gusher.

The X-mas tree should be removed from the
wellhead with the help of cannon. The oil and
gas gusher should take a regular form. Than
isolation valves are set on the wellhead with the

AHaMM3UpPys PE3YIABTATHI PAOOT, CJIEAYET OTMETUTD
HEKOTOPBIE HEJOCTATKHA IPUMEHEHHOM TEXHOJIOTHH.

HasepeHue 3a110pHOUA apMATyPbl OCYILECTBIIAIOCH
MOCJIE TYIIEHUS OXKAPA TAPETHBIMU CTBOTIAMH, YTO
MIPHUBEJIO K YBEJIMYEHHUIO NIPOAO/IKUTEIBHOCTH aBAPUITHO-
JIMKBH/IAIIMOHHBIX Pa60T 1 6€3BO3ME3THON TOTEPE
LIEHHENIIIETO YITIEBOAOPOJTHOIO ChIPbA.

I1o MHEHHIO aBTOPOB, HE OBLIIO HEOOXOAUMOCTHU B
cbpoce POHTAHHOI APMATYPHI C YCThbA (POHTAHUPYIOMIEN
CKBA’KHUHBI, MOKHO OBIIO CPa3y OCYIIECTBUTD INIyIIEHHE
CKBA’KHUHBI C IOMOIIBIO THOKOM TPYOHL IIpr 3TOM Opomenue
YCTbs CKBA’KMHBI MOJKHO OBLJIO OBl HAYATh YEPE3 CAMY
I'HOKYIO TPYOY yKe B IIPOLIECCE MOABE3AA U MOHTAXKA
KOJITIOOMHI'OBOH YCTAHOBKH HA YCThE CKBA’KMUHBL

TeMm He MeHee ITOTyYEHHBII ONBIT ITIO3BOAET
PEKOMEHIOBATD JIMKBUAALIMIO OTKPBITOI'O HE(PTETa30BOTO
(POHTAHA CIEAYIOMMUM OOPA3OM.

C mOMOMIBIO MYIIKH OTCTPEIUTb U COPOCUTB C
YCTbA (POHTAHHYIO ApMATYpPy. [TONy4YnTh KOMOAKTHBIA
HedTEra3oBbId (POHTAH. HaBecTH Ha yCThe (DOHTAHUPYIOMIEN
CKBA’KHMHBI C IOMOIIBIO KAHATHOI'O MJIA TUAPABIMYECKOIO
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help of sling or hydraulic constructions, preferably
a swivel joint. During the process constant
spraying is performed with the help of flexible
pipes, installed on the frame and beam of the
covering construction (patents of RF Ne2231627,
Ne2261982, application of RF Ne2008111386).
After that the well is killed with coiled tubing
lowered inside the oil string by the coiled tubing
unit.

Thus, the authors suggest 2 new method of
shutting off oil and gas gushers in conditions
of Far North with a coiled tubing unit without
preliminary fire extinguishing. The new
technologies combined with the methods that are
already in use will provide for fast extinguishing
of open oil and gas gushers occurring during
construction, exploitation and service of the wells
even if there are no roads around. The method
will also curb losses of valuable hydrocarbon
resources, guarantee environmental safety of the
territories adjoining oil and gas fields.
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HATACKUBATEIS, IPEAIOYTUTEIBHO MAPHUPHOIO, 3AIIOPHYIO
apMaTypy C HOCTOSIHHBIM OPOIIEHUEM YEPE3 CIIEIINATBHBIE
rUOKME JIAHTH, PA3MEIIECHHBIE HA PAME U TPABEPCE
HATACKUBATES (TaTeHTHI PP Ne2231627, Ne2261982,
3asiBKa PO Ne2008111386). 3arymnTh CKBaXKUHY CITYCKOM
BO BHYTPEHHIOIO MOJIOCTb HAXOJAIIEHCS B CKBAXKUHE
JIU(PTOBON KOJIOHHBI THOKOU TPYOBI KOJITIOOMHT'OBO
YCTAHOBKH.

TaxuM 06pa3oM, JJIs yCIIOBUIT MECTOPOXKICHUH
Kparinero Cepepa aBTOpaMHU IIPELJIATAETCS HOBBIM METO/
JIMKBUAIIMU OTKPBITBIX HE(PTEra30BbIX (POHTAHOB
C IPUMEHEHUEM I'MOKOI TPYOBI KOJITIOOMHI'OBOH
YCTAHOBKH 0€3 NIEPBOHAYAIIbHOTO TYHIEHUA OXKAPA.
HoBast TEXHOIOT U HAPAY C Y’KE OCBOEHHBIMU IO3BOIUT
B KpaT4auIlre CPOKU JIMKBUAUPOBATH OTKPBITHIA
HeMTEra3oBbIA (DOHTAH, BOZHUKIIINI B IPOLIECCE
CTPOUTENBCTBA, SKCIIYATALUU UJIU PEMOHTA CKBAXXHH,

B TOM YHCJIE€ IPHU OTCYTCTBUU 4BTOMOOUJIBHBIX JOPOT,
COKPATHUTD 0€3BO3BPATHBIE TOTEPH [IEHHENIIIETO
YIVIEBOJOPOJHOTO ChIPbs, 00ECIIEYUTD IKOJIOTUIECKYIO
0€30IMACHOCTD IIPUJIETAIOIUX K MECTOPOXAECHUAM HEPTHU
U I'a3a TEPPUTOPUN.
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