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C TIOMOIIBIO THOKUX TPYO

Fishing Operations in Oil and Gas
Wells Using Coiled Tubing

A.B. KYCTBILIEB, x. 1. H., npodeccop, ¥0.B. BATAHOB, k. T. H., [I.C. JEOHTBEB, aciupanT, O.B. TATAPUHA, MmarucrpaHT, TFOMEHCKH I

rOCyAapCTBEHHBIN Hed Tera3oBsIi yHHBEPCHTET

A.KUSTYSHEYV, D. Eng., professor; Y. VAGANOY, Eng. Sc. PhD; D. LEONTYEYV, PhD, student; O. GAGARINA, Master’s Degree student,

Tuymen State Oil and Gas University

OcnoxucHerUA, BO3HUKAIOUUe 8 npoyecce
pemonma u SKCnyamavuis HegOmanolLx
U 2A306bLX CKBANCUH, O0)YCNABIIUBAION.
nposeoerue asapuiiHo-60CCMarO8UMENbHbLX
pabom ona ux yemparernus. Ipu 3mom 20pHo-
2€0/102UMECKIUe )CIOBUSL IKCNYAMALULU
CKBANCUM U Ce200HAUIHEE (HAMOMEHIN ABAPULL)
MEXHUHECKOe COCMOAHUE HAKAAObLBAC
0Mmnevamor Ha 6b100p MexHOI02UU 60CHU
aAsapuiiHo-80CCMAHOBUMENbHBIX PAOOM.
TIpuL 51mom 1HeobX00UMO Y HUUMbLEAIND
NOCACOVIOUAULL U3 CKBANCUHBL BbL308 NPUIMOKA,
UMO 8 YCAOBUAX AHOMAJILHO HUSKUX 1IIACINOBLLX
0aABNeHUIL SHAYUMEILHO OCIOHCHACII NPOUECC
OCB0CHUA U 8bLXO0A CKBANCUHBL HA 1MPeOYeMmblLi
pedxcum sxcnayamayuit. B OarHnbix YCao6usax
HeobX00UMO NPOBOOUNTH PeMOHIMHO-
80CCMAHOBUMENIbHbLE PAOOMbL 03
27 UeHUSA CKBAIICUMDL, (L 310 BO3MONCHO
MOLKO C NOMOULBIO 2UOKOLL (0e3MYPD1MOo60LL
ONUHHOMEDHOLL) MPYObL. OOHAKO MEXHO02UL
pemonma ckeaxcur ¢ UCNONb306aHUeMm 2UOKOIL
mpyoobL umerom psio HeooCmamKos, KOmopuie
SHAYUMENLHO OCIOHCHAION JIOBUSILHBLE DAOONb,
CBA3AHHbBLE C U36/1eHUeHUCM 2e0PUIUHECKO20
Kaoens (kanama) 6 YCi06uUax 00pa3o8anus
CANLHUKA, A MAKACE C U361eUCHUCM
NPpUXEAHeHHOU KOJIOHHbL CAMOLL 2UOKOLL mp)ObL.

B cmamue npueoosamcs mexroi02ul 1o
U3B1CHCHUIO 2e0PDUSUMECKO20 KADeA C
UCNONIBL308AHUCM KOJIOHHbL 2UOKOLL 11D) 0B,
a maxice nPuxeareHnoll 2uoKoil mpyouo. 6
OMCYMCIMBUE 2ILYULEHUS CKBANCUHDL.

DKCIUIyaTan s HE(PTAHBIX U IA30BbIX CKBAKUH
33494CTYIO OCTIOXKHAETCA OOPA30BAHUEM B CTBOJIE
acansreHocMonucTonapaduHoOBbIX (ACIIO) u rugparo-
JIESTHBIX OTJIOKEHHUI, 4 Ha 3160€ — MECUYAHO-TJTMHUCTBIX

46 No 2 (052) Vions/ June 2015

Complications arising during
workover and operation of oil and
gas wells call for emergency response
and restoration operations for their
elimination. The geological conditions
of operation and the today’s (at the
moment of the emergency) technical
condition impact the choice of
technology for emergency response
and restoration operations. Moreover,
it is necessary to take into account
Stimulation treatment, which in the
context of abnormally low formation
pressure complicates bringing of the
well to required production. Under those
circumstances, it is necessary to perform
repair and restoration operations
without killing the well which only
possible using coiled tubing. However,
well repair technologies based on coiled
tubing have a number of disadvaniages,
which greatly complicate fishing
operations in terms of pulling of the
logging cable in case of balling-up and
in terms of pulling of stuck coiled tubing.

This article describes technologies for
pulling the logging cable using coiled
tubing as well as stuck coiled tubing
without Rilling the well.

Operation of oil and gas wells is often
complicated by the formation of tarry
asphaltene paraffin deposits (TAPD) down the
hole and hydrate ice deposits in the wellbore
and sand-clay and liquid plugs down the hole.
Additionally, during well operation emergencies
frequently occur involving twist-off and
sticking of borehole pumps and tailpipes. To



U XKUJIKOCTHBIX IPOGOK. IIOMUMO 3TOTO, B CKBAXKMHAX

B IIPOLIECCE IKCIUIYATALUU HEPELKO BOZHUKAIOT

aBapUITHbIE CUTYAIIUH, CBI3aHHbBIE C OOPBIBOM HACOCHO-

KOMIIPECCOPHBIX TPYO U HITAHT, C IPUXBATOM ITTyOUHHBIX

HACOCOB U NIOJNTAKEPHBIX XBOCTOBUKOB. JIJI1 TMKBUJAITUN

y2KE 3TUX OCJIOKHEHUI U aBapUIT HEOOXOUMO

MPOBEJECHUE HA CKBA’KHMHE IIOBTOPHBIX ABAPHUIHO-

BOCCTAHOBUTEJIBHBIX pa60T (ABP) [1].

Haubomnee CI0KHBIMU U TPYJOEMKHUMU BUTAMU
ABAPUITHBIX PAOOT, BBIIOJIHAEMBIX IIPH KAITUTAJIBHOM
PEMOHTE CKBA’KUHBL, ABJISIOTCS PAOOTHI IO TMKBUAAITUU
4ABapUIi, CBA3aAHHBIX C IT4/ICHUEM BHYTPHUCKBAKMHHOTO
060pyaoBaHUs. ITIpH 3TOM OCHOBHBIMH ONIEPALIUAMU
IPU IMKBUJAIUN TAKUX ABAPUH ABJISIOTCS JIOBHUJIbHBIC
PabOoTEL, KOTOPLIM NPEAIIECTBYIOT HOATOTOBUTE/IbHBIC
PaboTHI (ITIYIIEHHUE CKBAXKHUHBL, OIIPEICICHUE MECTA
OOPBIBA U MA/ICHUS ABAPUIHOI'O UHCTPYMEHTA U €TO
COCTOSIHUS, (PPE3EPOBAHUE ABAPUIHOI'O MHCTPYMEHTA U
Ip.). B COOTBETCTBUY C 3TUM JIJIA YCIIEITHOI'O IIPOBEACHUSA
ABP u npeoTBpaleHU s BO3MOXHDBIX OCJIOKHEHUNA
HEOOXOAUMO NPEYCMOTPETD TIIATEIBHYIO ITOATOTOBKY
CKBa’KMHBI, HA3€EMHOT'O O60PYJOBAHUS, PAOOYETO MECTA,
YTOUYHUTb MECTOHAXOXK/JEHUE MTOA3EMHOIO OOOPYAOBAHUS
U U3BJIEKAEMBIX IPEIMETOB, 4 TAKXKE COCTOSHHUE
IKCILTYaTAIITUOHHOM KOJIOHHBL, IPABUJIBHO NOAOOPATH TUII
JIOBUJIBHOI'O MHCTPYMEHTA [2, 3].

B HacTosamee Bpems ABP MOXKHO KJTaCCU(PULTUPOBATD
Ha 4YeTbIPE I'PYIIILL [4]:

1) nmuKBUAALNA NPUXBATA TPYO, IITAHT U IPYrOro
[IO/I3EMHOT'O OOOPYIOBAHUS;

2) JMUKBUAALIMA ABAPUI, CBA3AHHBIX C ITAJICHUEM TPYO U
HITAHT, C OOPBIBOM TAPTAJIBHOI'O KAHATA, KAPOTAKHOT'O
Kabens unp,

3) O4YHCTKA CKBAKMHBI OT IOCTOPOHHUX IIPEJMETOB;

4) HUCIPABJIECHUE U 3AMEHA IIOBPEXKICHHON YaCTHU
IKCILTyaTALUOHHOM KOJIOHHBI U PEMOHT YCThS
CKBA>KUHBL

IIpoBeieHNE JIOBUIBHBIX PA0OT B CKBAXKTHAX
C IUTACTOBBIMH JIABJIEHUSIMU, PABHBIM WJIH 60Jee
TUAPOCTATUYECKOTO JIABJIEHM A, B IPUHIIUIIE HE
MPEACTABIAET CJIOXKHOCTH, B CBA3H C OTCYTCTBUEM
npO6JIEM ITPHU OCBOEHHUH CKBAXKUHBI ITOCJIE €€ PEMOHTA.

C Ipyroy CTOPOHBI, C HEPEXOAOM Ha MTO3THIOIO

CTAUIO Pa3paObOTKU I'a30BBIX U I'd30KOH/IEHCATHBIX

MECTOPOXKJCHUU ceBepa TIOMEHCKON O6IACTH,

OOGYCJIOBJIIEHHYIO MTAJIEHUEM IUTACTOBOIO ABJICHUS, 4 TAKKE

MOJ’bEMOM I'A30BOASHOIO KOHTAKT4, B TAKUX YCIOBUAX

K TEXHOJIOTUU NIPOBeacHU ABP IpebaBasoTcs

JIOTIOJIHUTEJIBHBIE TPEOOBAHM A, OHHUM U3 OCHOBHBIX

KOTOPBIX SIBISIETCS HEOOXOIHUMOCTb IIPOBEJCHUS PA6OT B

OTCYTCTBHE IVIyIIEHNA CKBAXKUHEI [5].

B cBs13u ¢ aTiM ABP HEOGXOAUMO IIPOBOAUTD C
IOMOIIBIO T'UOKOM TPy6HI (I'T), KOTOpAas UMEET Psif,
NPEUMYILIECTB IEPE TPAIUIITMOHHBIM CIIOCOOOM: paboTa
MIPU ITIOHWKEHHOM THJPOCTATUYECKOM JABJIEHUU B CTBOJIE
CKBAKUHBI; YCKOPEHUE CITYCKA UHCTPYMEHTOB; H0JIee
OBICTPOE PA3BEPTHIBAHUE U CBEPTHIBAHUE (MOHTAXKE-
JEMOHTAXKE) ITOJ'EMHOT'O AI'PETaTa U BCIIOMOI'ATEJIbHOI'O
060PYIOBAHM S, COKPAIEHHUE PACXOA TPYOBI,
MOTPEGIISIEMbIX MATEPHATIOB U TPYAOBBIX PECYpPCOB [0, 7].

address these complications and emergencies

it is necessary to perform repeated emergency

response and restoration operations (ERRO).

Accident response efforts in case of the fall of
the downhole equipment are most complex and
labor-intensive types of emergency operations
performed during well workover. The main
accident response measures include fishing
operations preceded by preparatory work
(killing of the well, locating of the twist-off and
fall of the emergency tool and its status check,
milling of the emergency tool, etc.). Therefore,
successful ERRO and prevention of possible
complications require thorough preparation of
the well, surface equipment, workplace, accurate
localization of the downhole equipment and
removable items as well as production well
status check and proper selection of the type of
the fishing tool.

Currently, ERRO can be classified into four
groups:

1) releasing of stuck pipes, stems and other
downhole equipment;

2) response to accidents involving falling of the
pipes and stems, twist-off of the bailing line,
logging cable, etc,;

3) cleaning of the well from foreign particles;

4) fixing and replacement of the damaged
part of the production string and wellhead
repairs.

Fishing operations in wells with formation
pressure equal to or higher than the hydrostatic
pressure are not complicated due to the
absence of difficulties with well development
after the repairs. On the other hand, under
such conditions later stages of development
of gas and gas-condensate fields in the north
of Tyumen region associated with formation
pressure decline and gas-water contact elevation
place additional demands on the method of
ERRO and one of the main demands is the need
to perform operations without killing the well.

Therefore, ERRO should be performed
using coiled tubing (CT) which offers a
number of advantages over conventional
methods: operation at decreased downhole
hydrostatic pressure; accelerated tool running;
quicker deployment and folding (mounting/
dismounting) of the hoisting unit and auxiliary
equipment; reduction of piping material take
off; reduced consumption of materials and labor
resources.

However, despite all its operational advantages
CT also has limitations, such as:

— limited drum capacity;

— impossibility to turn the whole string;

— limited injector pulling capacity.

The articles Reference Book of Emergency
Response and Restoration Operations in Oil and
Gas Wells by A. Kustyshev, Y. Vaganov,
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O HAKO IIPU BCEX ITOJIOKUTE/IBHBIX MOMEHTAX BEJCHHU
pab6oT c noMonbio I'T UMEIOTCS ¥ OTPAHUYECHUS, TAKHE KAK:
— OIPAaHUYEHHAsI BMECTUMOCTDb 6apabaHa;

— OTCYTCTBHUE BO3MOKHOCTH ITIOBOPOTA BCEX KOJIOHHBI;
— OI'PAHUYECHHOCTB TAI'OBOI'O YCUJIN S UHKEKTOPA.

B pa6otax [8, 4] mpeACcTaBIeH 6OIBIION ACCOPTUMEHT
060PYAOBAHUS U TEXHOJIOTUM /17151 TpoBecHUs ABP ¢
nomomibio I'T. TIpu 3TOM XOTEJIOCh ObI OCTAHOBUTHCS HA
HauOb0JIe€ PACIPOCTPAHEHHDBIX HA MECTOPOXK/ICHUIX
ceBepa TIOMEHCKOI 06J1ACTU TEXHOJIOTUAX U3BJICUCHUS
U3 CKBAKUHBI IPUXBAYEHHBIX TPYO, TAPTAIBHOTO
K4aHATa WIN KAPOTAKHOT'O KA6€JI51, HO OCYIIECTBIISEMBIX
IPEUMYILIECTBEHHO IIOCJIE [VTYIIEHUA CKBAXKUHBL, TAK KAK
B YCJIOBHSIX HAJIMYMA B CKBAKUHE TABJICHUA UMECTCS P
CJIOXKHOCTEMN.

B cimygae usBieueHU U3 CKBAKHUHDBI TAPTAJIBHOI'O
KAaHATa WIN KAPOTAKHOI'O Ka6€es1s ¢ HOMOMIbIO ['T
UCIIOJIb3YETCS 32001 HBIN UHCTPYMEHT, TAKOH KaK
TPOCOJIOBUTEIIN WIH (IIIy4bsl HACThb>. OFHAKO B CIIydae
06Pa30BAHMSA B CKBAKMHE INIOTHOI'O KJIYOKa JAHHBIE
UHCTPYMEHTHI HE B COCTOSIHUU PA3PYIIUTDh CAJIBHUK
Y U3BJIEYD HA IOBEPXHOCTD TAPTAIbHBINA KAHAT HUJIN
KAPOTAXKHBIM Ka0eb. ITpU 3TOM HE PEKOMEH/IYETCS
06CNIEN0OBATE CKBAXKUHY NTEYATHIO, TOCKOJIBKY OHA
OPUMMHHAET BUTKH KaHATA (Ka6€esl), BCIEICTBUE YETO
B CTBOJIE OOPA3YETCS IIIOTHBINA CAJIBHUK, UTO MOXET
CHJIBHO OCJIOKHHUTB JAaJIbHEHUIIIHE PAOOTHI IO U3BIEYEHUIO
KaHaTa (Kabess). Takoke He PEKOMEH/IYETCS IPOBOJUTD
PabOTEL, CBA3AHHBIE C (PPEZEPOBAHUEM CAJIbHUKA B
CBSI3U C OOPA30BAHUEM B CTBOJIE CKBAKUHBI IJIOTHOH
METAJUTUYECKOI TPOOKH, TAK HA3BIBAEMOTI'O XKEJIEZHOTO
JIHA, COCTOAILETO U3 MEJIKUX METAJUIMYECKUX YACTULL U
KYCKOB Ka0¢€JIsl, KOTOPBIE B PE3YIBTATE (PPEIEPOBAHUA
MOTYT O6Pa30BATh CAJILHUK BOKPYT I'T, 4TO IpUBEJET K
MNPUXBATY U ITOJIOMKE TPYOHI [4].

TexXHOJIOT S U3BIEYEHUS TAPTAIBHOIO KAHATA UIH
KApOTaKHOTI'O Kabest C 06pa30BAHMUEM IIJIOTHOT'O
CaJIbHUKA 3aKJII0YAETCA B CJIEAYIOLIEM. B CKBaXKUHY
Ha I'T crryCKaroT TOBUJIBHBIN epIll (PUC. 1), UMEIOINHI
OTPAHHUYHUTED, IPEMATCTBYIOMNNA IIPOHUKHOBEHUIO
JIOBUJIBHOT'O MTHCTPYMEHTA BHYTPb BUTKOB Ka0€IA.
Hapy»KHBII JUAMETP €pIIa JOIKEH OBbITh PABEH JUAMETPY
HOPMAJIBHOI'O MA6JIOHA /151 TAHHOM JIN(PTOBOU KOJIOHHBI,
HaIpUMED, I TUPTOBOI KOJTOHHBI C JUAMETPOM 89 MM
U TOJUHOM CTEHKU 9,35 MM, AUAMETD OI PAHUYHTEIIA
pasen 70,2 mm.

IIpy 3TOM KaKIbIH CIIYCK JIOBUJIBHOI'O MHCTPYMEHTA
JOJIKEH KOHTPOJIMPOBATHCA 10 MHAUKATOPY Beca. [To
JOCTUXEHHUHU NHCTPYMEHTOM OCTABIIETOCS B CKBAKHUHE
KaHAT4 WJIN KA0€JIs HArPY3Ky HA HETO CJIEAYET JOBECTH 1O
10-30 kH rmpu HUPKYIALIN KUJIKOCTHU C OJJHOBPEMEHHDBIM
€r'o BpallleHUEM. BpameHne npoucxXoauT 34 CYET
BKJIIOUEHHE B KOMIIOHOBKY 3200MHOTO ABUraTens. Ero
OCYIIECTBIAIOT IIPU MUHUMAJIBHBIX O00pOTax. [Tocne
3TOTO JIOBUIBHBIN HHCTPYMEHT ITOAHHUMAIOT.

INocne nogbeMa TOBUIBHOIO MHCTPYMEHTA C HABUTHIM
KaHATOM (Ka6eJIeM) ITOCJIETHUH 3aXBAThIBAIOT U KPEIAT
CHEUAJIIBHBIMU XOMYyTaMHU. OCBOOOAMB KAHAT (KaO€JIb)
OT JIOBUWJIbBHOT'O MHCTPYMEHTA, IPUCTYIIAIOT K IOABEMY
OCTABIICHCS YACTHU KaHATA (KAOEIs).
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G. Zozulya, V. Dmitruk, S. Akhmedsafin,

I. Kustyshev and Wire Line Operations and
Drilling Using Coiled Tubing by A. Molchanov,

S. Vainshtok, V. Nekrasov, V. Chernobrovkin
describe a wide range of equipment and
technologies for ERRO using CT. We would like
to focus on technologies for retrieving stuck
pipes, the bailing line or logging cable prevailing
in northern fields of Tyumen region but mostly
implemented after killing of the well since there
is a number of complications when pressure is
present in the well.

When the bailing line or the logging cable is
pulled from the well using CT, a bottomhole
tool, such as fisher or ‘pike mouth, is used.
However, when a dense knot is formed in the
well, those tools cannot destroy the mud ball
and retrieve the bailing line or the logging cable.
It is not recommended to use an impression box
since it tramples down the line wraps (coils)
which results in dense balling-up, which can
complicate further retrieval of the line (cable).
It is also not recommended to performed
operations involving milling of the ball-up due
to the formation of a dense metallic plug, the so
called ‘iron bottom,” consisting of small metallic
particles and cable pieces which, as a result
of milling, can cause a ball-up around the CT
leading to sticking and breakdown of the pipe.

The technological method for retrieving the
bailing line or the logging cable with dense
balling-up is as follows. A wireline grab is
lowered into the well using CT (Figure 1) fitted
with a restraint preventing the penetration of
the fishing tool inside the cable coils. The outer
diameter of the grab should be equal to the true
gauge diameter for the given production string,
e.g. a production string with the diameter of 89
mm and wall thickness of 9.35 mm requires a
restraint with the diameter of 70.2 mm.

In this case each run of the fishing tool should
be controlled in terms of the weight indicator.
When the tool reaches the line or cable lodged
in the hole, its load should be brought to 10—-30
kNwith liquid circulation and concurrent
rotation of the tool. The rotation occurs due to
the inclusion of the bottomhole motor into the
package. It is done at minimum speed. Then the
fishing tool is pulled.

After pulling the fishing tool with the coiled
line (cable), the latter is taken hold of and
secured using special clamps. Having relieved
the line (cable) from the fishing tool, the rest of
the line (cable) is then pulled.

In this case it is necessary to dismantle the
surface equipment of the coiled tubing rig,
mount the lubricator with a pulley on the
wellhead through which the line is reeled onto
the drum of the hoister.

During fishing operations in oil and gas



B aTOM ciiyyae HEOOGXOUMO AEMOHTHUPOBATD
HA3€MHOE O60PYAOBAHUE KOJITIOOMHIOBOU YCTAHOBKH,
CMOHTHUPOBATDb HA YCThE CKBAKUHBI TyOPHUKATOD C
POIHKOM, YEPE3 KOTOPBI HABUBAIOT KAHAT HA 6apabaH
MHOABEMHOI'O MEXAHU3MA.

B npornecce npoBeIEHUSA IOBUIBHBIX PA6OT B
HEMTAHBIX U I'A30BBIX CKBAKUHAX, 4 TAKXKE B IIPOLIECCE
HOPMAIHU3ALUHU 32005, OUUCTKU JTU(PTOBON KOJIOHHBI
oT ACIIO, ruipaTo-neaHbIX OTIIOKEHUHN U ITTMHUCTO-
MECYAHBIX ITPOOOK BO3MOXKEH NTPUXBAT ['T, KOTOPHII B
CBOIO O4YepPENb IPHUBOAUT K ITOJIOMKE TPYOHI [8, 9].

IIpy 3TOM B Cily4dae, eC/IM PACXAKUBAHNE KOJIOHHBI
I'T “”HKEKTOPOM PE3YNIBTATA HE JAJIO, HEOOXOAUMO
MPOBECTHU CPE3KY NOABECKHU CPE3HBIMU ILIAIKAMHU OJI0KA
MPEBEHTOPOB U 3AT€PMETUZUPOBATD YCTHE INIYXUMH
TUTAMIKAMH. 3aTEM HEOOXOAMMO ITPOBECTU MEXAHUYECKYIO
pe3Ky HenpuxBadeHHO! I'T u ee u3BiedyeHue.

TexXHOJIOTUsI U3BJIEUYCHU S IPUXBAYCHHOMN aBaApUITHO I'T
3AKJIIOYAETCA B CIIEAYIOMEM.

ITocie TPOMBIBKU TEKYILETO 320051 IO YHUCTOM BOABI C
nomompio I'T MEHBIIETO JUAMETPA IIPOBOJAAT OIBEM
MPOMBIBOYHOI'O IT€PA U3 KOJIOHHBI TPUXBAYEHHON
aBapuriHOU I'T € 1EeJIbI0 3aMEHBI IIPOMBIBOYHOI'O
060pyJOBAHMA HAd KOMIIOHOBKY /171 U3BJICYEHUA
npuxBadeHHOM I'T.

B KOMIIOHOBKY BKJIIOYAIOT (CBEPXY BHN3) KOHHEKTOD,
IIPEACTABIISIONUI COOOU NEPEBOJHUK C ['T HA JIOBUJIBHBIH
UHCTPYMEHT, THJPABINYECKH SKOPb, 3A00HHBIA
JABUTATEND, HATIpUMED, [I-42 (B ciy4ae, ey paboThl
npoBozsaT ¢ I'T fuameTpom 60 MM), THAPABIUYECKUN
Tpyoopes. JaHHYIO KOMIIOHOBKY JJIS1 DE3KU CIIYCKAIOT HA
IJIYOUHY U C YYETOM OCTABJICHUS I'OJIOBBI IPUXBAUYCHHONU
aBapuriHou I'T 11 HOCIEAYIOMETrO 34XBATA U U3BJICYECHU S
€€ U3 CKBAXKMHBI YCTAHABINBAIOT MUHHUMAJIbHBIA
Pacxo TEXHOIOIMYECKOU XKUJIKOCTH Ha HACOCHO-
KOMIIPECCOPHOM arperare. Jlajee IpoBOAAT PE3KY
HEINIPHUXBAYEHHOM YaCTU aBapUItHOU I'T 10 nosgBienus
LUPKYJISALUU B MEKPYOHOM IIPOCTPAHCTBE, 3ATEM
KOMIIOHOBKY ITIOJJHUMAIOT U3 CKBAXKUHBL. OCBOOOXACHHYIO
4aCTh aBAPUHHOI I'T M3BIEKAIOT U3BECTHBIMU CIOCOH6AMU
[6,7]

3areM JUUI U3BJICYECHUS IIPUXBAYCHHOU YaCTH
ABAPUITHON KOJIOHHHBI I'T Ha yCcThe COOUPAIOT HOBYIO
KOMIIOHOBKY, B KOTOPYIO BKJIIOUaIOT (CBEPXY BHU3)
KOHHEKTOP, TUAPABINYECKUH IKOPb, 3A00HHBIH ABUTATE/Ib
J-42, ruApaBIndeCKUN JOMKPAT, IOBUJIBHBIN HHCTPYMEHT,
HAIIpuMep, pa3paboTaHHBIA U U3IOTOBIECHHBIA
CHEIUATBHO /IJISI UCNIONb30BaHUS C I'T, METUYHK WIIH
KOJIOKOJI (pHUC. 2).

JJAaHHYIO KOMIIOHOBKY CITYCKAIOT B CKBAKHHY,
OCTOPOXKHO BBOJAT B IOBUMYIO TPYOY, C HOMOIIBIO
3200MHOTO IBUT'ATES IPOBOAST BPAIICHUE IOBUIBHOT'O
UHCTPYMEHTA JUIA 3AKPEIJICHUA IIOCJIEHErO C ABAPUNHOMN
I'T.TTocne aToro B I'T 3aKa4MBAIOT MO/, AABJICHHUEM
SKHJIKOCTB /151 IPUBEICHUS TUIPABINYECKOIO IKOPA B
pabouee NONMOXKEHUE, ITPU TOM IUIANIKH I'IAPABINYECKOIO
SIKOPA 3ALCIUIAIOTCA 34 CTEHKU SKCILIYyATAlIMOHHON
KOJIOHHBI, 4 IIOPIIHU I'MAPABINYECKOIO JJOMKPATa
TAHYT NPHUXBa4eHHYIO I'T, cppiBas ee. XapaKTEpHOM

0OCOOBEHHOCTBIO TUIPABINYCCKOTIO JOMKPATA ABJIACTCA TO, >

1 — orpanuyuTes;

2 —epuy;

3 — aBApUHHBIA KAHAT;
4-TT;

5 —HKT

Pucynox 1 -
Cxema padbomul
JNOBUNBHO20
uncmpymenma
(epwa c ozpanuuu-
menem)

1. restraint;

2. grab;

3. emergency line;
4.CT;

5. tubing

Figure 1 - Fishing
tool operation
scheme (grab with
arestraint)

1-TT;

2 — KOHHEKTOP;

3 — TUJPABIUYECKUNA
SIKOPb;

4 — 3260MHBIN
JIBUT'ATEJIb;

5 — I'UJIPABINYCCKU
JOMKPAT;

6 — JIOBUJTBHBI
UHCTPYMEHT
Pucynox?2 -
Komnonoexa
0151 U38/1eHeHUs
npuxeauennouI'T

1.CT;

2. connecter;
3.hydraulic anchor;
4. bottomhole motor;
5. hydraulic jack;
6.fishing tool

Figure 2 — Package

Jorretrieving
stuck CT

wells as well as during bottomhole cleaning
and cleaning of the production string from
TAPD, hydrate-ice deposits and clay-sand plugs,
sticking of the CT may occur which in its turn
damages the pipe.

Should the reciprocation of the CT string with
the injector yield no result, it is necessary to
cut the suspension with the shear rams of the
preventer block and seal the wellhead with blind
rams. Then it is necessary to mechanically cut
the unstuck CT and retrieve it.

The technological method for retrieving the
emergency CT is as follows.

After flushing of the current bottomhole until
clean water is achieved, the wash-jetting shoe is
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TEXHOJIOI'MI

YTO [PU €r'0 UCTIOIB30BAHUH HA KOJOHHY I'T He co3aeTcs
OCEBOIT HATPY3KH 34 CYET I'U/IPABIMYECKOTO SIKOPS, 4
CPBIB IIPUXBAYEHHOTO OBOPYIOBAHUS ITPOUCXOUT 34
cyerT YCI/UII/IH Ha BbIXO,ZIHOI‘//I mITaHre FI/I,ZIpaBJII/I‘-ICCKOFO
JIOMKPAT2a, KOTOPOE MOMKET JIOCTUTATH /10 686,7 kH (70 T).

BBIBOBI. [1pe/[CTABICHHBIC TEXHOJIOTUU,
OITMCAHHBIE B CTATHE, PACIIUPAIOT O6IACTD TPUMEHEHU S
KOJITIOOMHTOBBIX TEXHOJIOTU B C(PEPE KATUTATIBHOT'O
PEMOHTA CKBAXXUH, TAHHAA IIPOOIEMA OCOOEHHO
AKTYaJIbHA HAa Ta30BOM IIPOMBICJIE CeBepa TIOMEHCKOMN
06J12CTH, i€ OOJIBITUHCTBO MECTOPOKICHUH IPUPOJTHOTO
ra34 U ra30BOr0 KOHJICHCATA IIEPENIN B 3AKTIOYUTEIBHYIO
CTAJIUIO PA3PAOOTKH, XAPAKTEPHUIYIOIIYIOCS IAICHUEM
IJIACTOBOTO JaBjieHuA U nogbeMoM I'BK. ITpu aToMm,
YYUTBIBAA TO, YTO IIPOAO/IKUTCIbHOCTD JIOBUJIBHBIX
pPaboT HEPEAKO JocTUraeT 20 1 60JIEE CYTOK, B JAHHBIX
YCIOBUAX CHHUKCHHUC ITPOAYKTHUBHOCTH CKBAKHH 34 BDCM A
MPOCTOS MOXKET HEMOIIPABUMO COKPATUTBCS, YMEHBIITUB
JIe6UT PEMOHTHUPYEMOM CKBA’KHUHBI, 4 TO ¥ BOBCE IIPUBECTHU
K HOBOMY PEMOHTY IO BOCCTAHOBJIEHUIO TEIIEPD YKE
0€3/ICHCTBYIOMIEH CKBAXKUHBL. ©
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pulled from the string of the stuck emergency
CT using CT of minor diameter to replace the
washover equipment with the package for the
retrieval of the stuck CT.

The package includes (from top to bottom) a
connector — a crossover sub from the CT to the
fishing tool, a hydraulic anchor, a bottomhole
motor, e.g. D-42 (if CT with the diameter of
60 mm is used in the operations), a hydraulic
tubing cutter. This cutting package is lowered
into the hole and the minimum flow of the
process fluid is set at the pump-compressor unit
leaving the head of the stuck emergency CT
for later grabbing and retrieval from the hole.
Then the unstuck emergency CT is cut until the
appearance of circulation in the annular space
and then the package is pulled from the well.
The freed part of the emergency CT is retrieved
by any known method.

Then to retrieve the stuck part of the
emergency CT, a new package is assembled
at the wellhead which includes (from top to
bottom) a connector, a hydraulic anchor, a
bottomhole motor, e.g. D-42, a hydraulic jack,

a fishing tool, e.g. designed and manufactured
specifically to be used with CT, a taper tap or a
bell (Figure 2).

This package is lowered into the hole, carefully
introduced into the pipe to be fished, the fishing
tool is rotated using the bottomhole motor to
secure the tool to the emergency CT. Then fluid
is squeezed into the CT to bring the hydraulic
anchor into working position while the rams
of the hydraulic anchor engage with the walls
of the production string and the pistons of the
hydraulic jack pull the stuck CT snatching it off.
The characteristic feature of the hydraulic jack
is that when it is used on the CT string, no axial
load is created due to the hydraulic anchor and
the stuck equipment is torn off due to stress
applied to the cross-bar of the hydraulic jack
which may reach 686.7 kN(70 t).

Conclusions. The technological methods
described in the articles expand the area of
application of coiled tubing technologies in well
workover; the issue is of special importance to
gasfields in the north of Tyumen region where
most natural gas and gas-condensate fields
have passed into the final stage of development
characterized by formation pressure decline
and elevation of the gas-water contact. Taking
into consideration that fishing operations often
take 20 days and more, under such conditions
reduction in the well productivity during
downtime can irreversibly decrease lowering
the flowrate of the well under repair or even
result in new repairs and restoration of the now
idlewell. ©



