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TaTHe(pTb: Pe3ynbTaThbl UCMbITAHUN CUCTEMbI YCTHEBOW
ONarHOCTUKN HACOCHO-KOMMPECCOPHLIX TPY6

Tatneft: Reducing Logistic, Diagnostic and Maintenance
Costs of Downhole Pumps and Tubing

H a CEerofHAWHNA OeHb 3HAYUTEBHYIO OO0

B JOCTW>XKEHUM cTpaTerndeckmx uenen NAO
«TaTHeMTb» 3aHUMAaOT BM3HEC-BbI30OBbLI — CBOErrO poda
BEPXHEYPOBHEBbBIE 3a0a4/ MO KPATHOMY MOBbILLEHUIO
3P hEKTNBHOCTU OODObIHYHBLIX aKTUBOB. Bcero no
KomnaHuu BblaeneHo nopsaka 30 Takux «npobiem»,
BKJTHOHAIOLLX KaK BOMPOCHI MOVCKa TEXHOIOIMIA

no pazpaboTKe HOBbIX, TPYAHON3BIEKAEMbIX

AaKTVMBOB, TaK 1 TEXHOMOMI, HALEEeHHbIX Ha
NPOAIEHNE SKOHOMUHECKOM XKM3HN BblpaboTaHHbIX
MECTOPOXOEHWIN, NCMOSb3Ys peHTabeNbHbIE
TEXHOIOMUM C HN3KMM YPOBHEM pUCKa. [arke nepBuyHas
npopaboTKa BN3HEC-BbISOBOB MOKAa3bIBAET, YTO 1X
peLleHne HEBO3MOXXHO 6e3 NHHOBaL.

O6bI4HO OXBaT BCEW NMPOO6NEMbI cpasy He
NPeacTaBNsAeTCst BO3MOXHbBIM,MO3TOMY 6U3HEC-
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| n Tatneft today, “business challenges” occupy a
considerable share of the company’s set strategic
goals. These are strategic and technical tasks which are
set to deliver fold increases in production asset efficiency.
About 30 such “challenges” have been identified in
different areas, which include searching for technologies
that enable the development of hard-to-recover assets,
technologies aimed at extending the economic life of
depleted fields and using cost effective technologies
that have a low implementation risk. The primary
evaluation of these business challenges has shown that
it is impossible to solve them without using innovative
solutions.

It is usually impossible to solve the entire problem at

once, therefore, a business challenge is, as a rule,
broken down into separate constituents - technical
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BbI30B, Kak MpaBuio, packiadblBaeTcs Ha
OTAe/bHblE COCTaBNSAOLLME, TaK Ha3blBaeMbIE
TEXHOIOMMYECKME BbI3OBbI. [10 Hanbonee NPUOPUTETHLIM
TEXHOIOMMYECKMM BbI30BaM, BblAEIEHHBIM B paMKax
aHanM3a akTea, Ha base LleHTpa TexHONorn4eckoro
pasBuTus MNAO «TaTtHedTb» OTKPbIBAKOTCS
WHHOBAaLMOHHbIE NMpoekTbl. CleHapu peannaauum
NoOoOHbIX MPOEKTOB BK/IHOHAET B Cebst aTanbl
noucka (paspaboTky), anpobaLmm 1 TUParKUPOBaHNS
TEXHOJIOMU, KOTOPbIX ELLIE HET B TEXHOIOMMHYECKOM
noptene KomnaHmu.

Cpenn Hanbosee BECOMbIX U MPUOPUTETHBIX
TEXHOJIOTMYECKMX BbI3OBOB, MOXXHO BbIAENNTL NPobaemy
BbICOKMX 3KCMlyaTalMOHHbIX 3aTpaT Ha JIOMMCTUKY,
ONarHOCTUKY N PEMOHT CKBaXXMHHOIO FJ'Iy6I/IHHO -
HacocHoro obopynoBaHus (oanee N'HO), a Takke eé
3Ha4NTENIbHas 0O B COCTaBe cebecToMMOCTM 3aTpaT
Ha 006bI4y HEPTK.

B ycnoBusx cKBaxkMHbI (9KcnlyaTaumm) HacOCHO-
KOMMPECCOpPHbIE TPYObl MOABEPratoTCH Pa3INYHbIM
BHELLIHUM 1 BHYTPEHHVIM BO3OENCTBMSIM, B pe3yibTare
Yero NpPoVCXoauT Aerpagauvis MeTasnNa, MexaH4eckme
MOBPEXAEHNS, KOPPO3MOHHBIE MPOLIECChI, BO3HNKAIOT 1
Pa3BMBAKOTCA TPELLMHBI HA MOBEPXHOCTHAX TRYO, a Takxe
NosIBASKOTCH pa3nnyHble AedexTbl. O4eHb BaXKHbBIM
SABNSIETCH CBOEBPEMEHHOE OOHAPY)KEHNE TaKMX AeheKTOB
00 BbIX0[a HACOCHO-KOMMPECCOPHbIX TRYO (masee
HKT) na cTpos. Ons aToro cnosb3yrTcs pasivyHble
METO/bl HEPA3PYLLAIOLLIErO KOHTPOS, CPEAN KOTOPbIX
Hanbonee LNPOKOE NPUMEHEHME NOJYYNIN MarHUTHBIN
1 BUXPETOKOBbIN Crocobbl aedekTockonun HKT.

B MAO «TaTHehTb» NOYT NOOBMHA BCEX 3aTpaT Ha
PEMOHT 1 obcnyxumBaHne M'HO npuxogmtes Ha HKT.
3HaunTeNbHbIN 06beM 3aTpaT No HanpaeaeHno HKT
06yCnoBMEH TeM, YTO B NoAaBAStoLLEM OONBLUMHCTBE
C/ly4aeB TPaHCNOPTUPOBKA, AMArHOCTUKA U PEMOHT
NPOU3BOAATCS MOHOCTHLIO BCEM MOOBECKOWN, B CBA3U

C HEBO3MOYKHOCTbIO JIOKaJIbHOIO OnMpeaeneHvst TOUKM
0TKasa 0bopyaoBaHUs B YCIOBMSIX MPON3BOACTBEHHbIX
LIEXOB MO PEMOHTY NyBUHHO-HACOCHOrO 060PYA0BaAHNS.

Y4acTok MonKu YcTaHoBka
BbICOKOTO AaBeHus! LWaGOHNPOBKM
High pressure washing Wiper trip tool

sector

3aBo3 HKT co
CKBaXKVHbI

() 1 2 3 4
Tubing delivery l l
from a well

JIMHus MarHuTHOM

nedbekTockonun
Magnetic defectoscopy
line

CraHok
MycbToOTBOPOTA
Tubing back off tool

Y4acToK Mo peMoHTy
TPy6bI
Pipe repair sector

challenges. The latest technical challenges, identified as
part of the asset analysis in the Center for Technology
Development in Tatneft, kick started our innovation
projects. Such project stages include; searching
(development), practical evaluation and replication of the
technologies that have been missing in the Company’s
technology portfolio.

The previous most significant technology challenges
included: reducing high OPEX for logistics, diagnostics
and maintenance of downhole pumping equipment
(DPE) as well as other considerable oil production
expenditures.

In an oil well’s operational life the tubing is subjected

to various external and internal pressures and forces
which result in the degradation of metals, mechanical
damage, corrosion, cracks appearing and developing
on the surfaces of the pipes, as well as the formation
of other various defects. It is very important to detect
such defects in a timely manner prior to the tubing’s
failure. Various methods of non-destructive testing
have been used for this, the most widely used is tubing
electromagnetic integrity defectoscope inspection.

Almost half of Tatneft’'s entire expenditures for the repair
and maintenance of DPE is spent on tubing. Such
considerable expenditure is explained by the fact that the
transportation, diagnostics and repair is mostly carried
out on the entire tubing string since it is impossible to
determine the equipment fault point locally, and the DPE
is shipped to the workshops for repair.

A classic solution for tubing diagnostics and repair work
is to run the total cycle of the pre-washing line (cleaning
the tubing of well fluids after the tubing is removed from
a well) and the high pressure washing line (cleaning of
the internal surface of the tubing from scale and residue),
tubing collar back-off tool, wiper trip unit (calibration
pigging for tubing), the defectoscope line (tubing wall
thickness and defect control), pipe-threading machine,
tubing collar back-off line, hydro-testing and the labeling
of the tubing (Fig.1).

YuacTok
rMAPOVCTIbITAHNIA
Hydrotesting sector

3aBo3 HKT Ha
CKBaXKUHY
5 6 7 8 ()
l l Tubing delivery
back to the well

CraHok YyuacTok kneiimeHus
MydbTOHaBoOpoTa Labeling sector
Tubing make-up tool

Puc. 1: TMonHbIn Lmkn auarHocTvkn 1 pemonta HKT - Fig. 1: The full cycle of the tubing diagnostics and repair
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KnaccunyecknM pelleHem nporssBoacTea paboT no
anarHocTrke u pemoHTy HKT aBisieTca npoxoxxaeHne
MOJIHOrO LMK/Ia MO JIMHUM NPEeABapUTEIBHON MOVKU
(oumcTka HKT OT CKBabKMHHOW XMAOKOCTW NOCe 3aBo3a
HKT co cKBaXKMHbI) 1 MOVIKM BbICOKOIO JaBAEHNS
(oumcTka BHYTpEeHHen noBepxHocTn HKT oT OT0XKeHWI),
CTaHka My(PTOOTBOPOTa, YCTAHOBKM LLIABIOHNPOBKM
TPYO (KOHTPOIb BHYTPEHHEro anameTtpa HKT), nuHnn
MarHUTHOM 0edEKTOCKOMUM (KOHTPOSb TOMLLMHDI
cTeHkn HKT v Hanuunga nedekTos), TpyboHape3Hom
YCTaHOBKE, y4acTka MypTOHaBOpPOTa, MapONCHbITAHNUS
1N KnenmMenus (puc. 1).

Hanbonee o4eBMaHBIM CNOCOOG0M OMTUMU3UPOBATL
NpPOoLECC TPaHCMOPTUPOBKN, ONArHOCTUKM U PEMOHTA
HKT aBnseTcs nepeHoc MecTa NpoBeaeHns paboT ¢
CepBUCHON 6a3bl Ha YCTbE CKBaXKMHbI. 3adada novcka v
NCMbITaHNSt MOBWUITIBHOIO YCTBEBOIO AMArHOCTUHECKOrO
KOMIJ1eKCa bbliia peLleHa B pesysibTaTe COBMECTHbIX
YCUNNIA CReLmanmcToB LieHTpa TEXHONOMMYECKOro
pazsutua n HICAY «EnxoBHedThb» MNAO «TaTHedTb>.

B npouecce novcka pelleHuii agantaumn
CYLLECTBYHOLLMX reohU3nNYecKmx Nprndopos 6bIio
PACCMOTPREHO P, PELLEHUI, BKITOHAOLLIMX TEXHOOTMUK:
® IyOVHHOM PacXo4OMETPUM 1 TEPMOMETPUN;
® LLIYMOMETPUY;
e nectekTockonum HKT B npouecce 1x U3Bae4eHns

N3 CKBaXKMHbI.

[MpovLecc rnybuHHOM PacxoaOMETPUM MPUMEHSAETCS
B HEPTSHbBIX KOMMAHWSAX Y>Ke OaBHO N He TpebyeT
nNpeacTaBaeHns. [ NaBHbIM HELOCTATKOM METOAA,

B KOHTEKCTe MOCTaB/IEHHOW 3ada4uu, SBunach
HEBO3MO>XHOCTb BblAeNieHVs 0eDeKTOB HACOCHO-
KOMMPECCOPHbIX TPYD, eLLe He MPUHSBLUNX CKBO3HOM
XapakTep.

Lpyron MeTon — CKBaxKMHHas LyMmomeTpus. Eule

B 2017 - 2018 ropax cneuyanvuctamu LleHTpa
TexXHoornm4eckoro passutua n HIAY «EnxoBHedTb»
ObI1 NPOBEAEHbI 3KCMEPVMEHTaSTbHbIE PABOThI MO
JNIOKaNIbHOMY OMPEAENEHNIO TOUKM HEUCTIPABHOCTH
060pyA0BaHNA B CKBaXKMHE C MOMOLLBKO CUCTEMBI
BHYTPUCKBaXKMHHOW OMArHOCTVIKM, B COCTAB KOTOPOWM
BXOAW Ae(DEKTOCKON N aKyCTUHECKNIA LLIYMOMEP.
MprHLUMN paboTbl AedeKTOCKONa OCHOBaH Ha
n3amMepeHnin npouecca CHMXeHNA HaMmarHM4eHHOCTN
MeTasa nocae BO3AENCTBMSA HA HEFO NMMYJIbCOM
MarHUTHOIro Nos, Toraa Kak NpuHLKMN paboTsl
CKBaXKMHHOTIO LLIYMOMEPA OCHOBaH Ha perucTpaumm
aKyCTNYEeCKOro LymMa, npousBoaMMOro npw OBVXXEHN
XKNOKOCTU Yepes CKBO3HblE HapyLLeHns B KosloHHe HKT.

C ueneko NpoBedeHUs MPOMbICIOBBIX UCTIbITAHUA CUCTEMBI
BHYTPUICKEXKMHHOW ANarHOCTUKM ObINIo MOArOTOBAEHO 7
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The most obvious way to optimize transportation,
diagnostics and tubing repair is to move the service
centre to the wellhead. The task of researching and
testing a mobile wellhead diagnostic complex was
solved as a result of the joint efforts by the specialists
of the Center for Technology Development and Tatneft’s
“Elkhovneft” Field Office.

Several solutions were considered to adapt the existing
logging tools, including the following technologies:

e downhole flow and temperature measurements;

e acoustic noise logging;

e tubing NDT during removal from a well.

Downhole flow measurements have already been used
by oil companies for a long time and they do not require
any attention. The main disadvantage of this method, in
the context of this problem, is the impossibility to detect
tubing defects that have not yet become fully opened
perforations.

Another solution is to use acoustic noise logging. In 2017
and 2018, some experimental trials were carried out by
the specialists of the Center for Technology Development
and the “Elkhovneft” Field Office to localize the downhole
equipment failure areas using downhole diagnostics
consisting of a defectoscope and an acoustic noise
logging device. The principle operation of a defectoscope
is to measure the decreasing intensity of magnetism in a
metal after it was subjected to an impulse magnetic field,
while the principle of operation of the downhole noise
logging device is based on recording the acoustic noise
produced by fluids passing through perforations in the
tubing string.

While running field tests on the downhole diagnostic
system, 7 x 73mm diameter tubing strings were prepared
with various artificial flaws — perforations, defects on the
external surface and thinning of the tubing wall thickness.
The test results confirmed the technological operation

of the inline noise logging and identifying the tubing
perforated defects. The accurate identification of the
tubing defects using smart pigs was not successful in
the trial.

Following on, based on the studies of the best
professional foreign practices conducted by the teams,
the testing of the mobile non-destructive testing service
centre was scheduled. The service centre automates
the non-destructive testing of the tubing using
electromagnetic inspection.

Defectoscopy was conducted during POOH operations
and was conducted by the inspection servicing and
well workover crews, directly at the wellhead. Moreover,
the method makes it possible to detect defects on the
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Ne Characteristics Value
1 Processed pipe length, m 6,0-11,0
2 Processed pipe diameter, mm 60, 73, 89
3 Defectoscopy method Magnetic and eddy current
Laid-on, touch and contactless
4 Sensor types
sensors
5 Percentage of tubing surface covered by sensors, % 100
6 Pipe movement velocity relative to the defectoscopy Not less than 0,3
module , m/sec
7 Overall dimensions of the flaw detection module (WxDxH), mm 594x604x586
8 Number of sensors in the sensor unit, pieces 8
9 Number of solenoid magnets, pieces 1
10 Number of centering rollers, pieces 2
11 Installed electric power, kW 0,75
- cracks
- catalyst pittings
- localized corrosion
- critical tool damage
12 Identifiable defects - rolling laps
- local thinnings
- open-end and blind holes
- non-metallic impurities
13 Sensitivity setting Using test specimen
14 Performance capacity, not less than, tubing/hour 40
Table 1

HKT anameTpom 73 MM C pasdnnyHbIMU UCKYCCTBEHHBIMI
netekTamy — CKBO3HbIE OTBEPCTUA, HAMYME OeheKTOB
Ha HapPY>KHOW MOBEPXHOCTW U YTOHEHWNE TOLLIMHBI CTEHKMN
HKT. Mo peaynbTatam ncnbitaHuin bbl1a noaTBep xaeHa
TexHonormyeckast paboToCnOCOBHOCTbL CUCTEMBI
BHYTPUTPYBHOM LLYMOMETPUN B HaCT/ MAEHTUDNKALAN
CKBO3HbIX gedekToB HKT. TOYHO naeHTUONUMPOBAaTb
nedekTbl HKT cuctemamm BHyTpUTPYOHOM
OebexTockonm Toraa He yaanoch.

Ha cnepytollem aTane, no pesynbrarty nayyeHus
NOSIOXKNTENBHOIO 3apyBeXHOro onbita LieHTpom
TEXHOSIOMMHYECKOro pasBnTUs COBMecTHO ¢ HITY
«EnxoBHEMTh» ObIIV 3anIaHMPOBaHbI UCMbITAHNS
MOBWIBHOIO KOMIMJIEKCA HEPa3PYLLIAOLLIErO

KOHTPONS. [JaHHbI KOMMIEKC NpedHa3HaqeH s
aBTOMATV3VPOBAHHOIO HEPa3PYLLAKOLLIErO KOHTPOISA
HACOCHO-KOMMPECCOPHbIX TPYO METOAOM MAarHUTHOM 1

www.rogtecmagazine.com

external and internal surfaces of the tubing. The basic
technological characteristics of the system are presented
in Table 1.

The diagnostic module is mounted on a spider (it is
designed for seizing and hang off the tubing string) so
that the tubing string could pass through it (see Fig.2),
this is connected to the hardware and software systems
of the unit using a cable. The non-destructive testing

is conducted simultaneously while the pipes are being
recovered from the well, the information regarding the
current status of the pipes is presented by an optical
signal, and it is also possible to scan and archive the
primary control data onto a computer hard drive. To
control the different diameter tubing, it is necessary to
replace the sensor unit for the relevant type and sizes of
the pipes. After the diagnostic module is assembled, it
becomes necessary to lift the wellhead working platform,
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Ne
n/n XapaktepucTtuka 3HaueHue
1 OnunHa obpabatbiBaembix TPYO, M 6,0-11,0
2 OunameTp obpabaTbiBaeMbix TPy6, MM 60, 73, 89
3 MeTop pedekrockonuu MarHUTHbIN 1N BUXPETOKOBbI
HaknagHble, KOHTAKTHbIE U
4 Twnbl gaTynkos an ’
6GEeCKOHTaKTHble
5 Oxat Tpybbl gatuvkamu, % 100
6 CkopocTb nepemeLLieHnst Tpybbl OTHOCUTENBHO MOLYNSA He Metee 0,3
nedekrTockonuu, M/c
7 MabapuTHble pasmepbl Mogynsa gedexktockonuu (LUxOxB), mm 594x604x586
8 KonnuyectBo gatunkoB B 6510Ke OATUMKOB, LUT. 8
9 KonunyectBo coneHoMaoB HamarHnyMBaHus, Wr. 1
10 KonnyecTBo LEHTPMPYIOLLMX POSIUKOB, LUT. 2
11 YcTaHoBneHHasa anekTpuieckasl MOLWHOCTb, KBT 0,75
- TPELLUHBI
- MATUHM
- A3BEHHAas KOppo3us
- KpUTU4ecKre NoBpeXXaeHns
12 B WHCTPYMEHTOM
biiBNsieMble [edeKTbI - 3aKATHI
- NlOKasIbHble YTOHHEHNS
- CKBO3HbIE N HECKBO3HbIE
OTBEPCTUS
- HEMEeTaNINYecKne BKIIIOHEHMS
13 HacTpolika 4yBCTBATENbHOCTM Mo KOHTPOsIbHOMY 06pasLy
14 lMponssoanTensHOCTb, He MeHee, HKT/uac 40
Tabnuua 1

BVIXPETOKOBOW AehEKTOCKOMNMM B NPOLECCE NMPOBEAEHNS
cnyckonoabeMHbIX onepaumii (oanee ClO) Ha ycTbe
CKBaXXWMHbI Bpurafamm TEKYLLErO 1 KanuTasibHOro
PEMOHTA CKBaXKWH. [1py 3TOM OH NO3BOASET

BbISIBISATb AeEKTHI HA HAPY>KHOW 1 BHYTPEHHEN
noesepxHocTsax HKT, a Takke B Tenie MeTanna Tpyobl.
OCHOBHbIE TEXHNYECKME XapPaKTEPUCTUKM KOMMIEKCa
npeacTasfieHsl B Tabnue 1.

dvarHocTnyeckmnn Moayb yCTaHaBIMBaETCH Ha
cnarpep (NpegHasHadeH 0N 3axBaTa U yaep>KaHns
Ha Becy KooHHbI HKT), Tak, 4Tobbl KooHHa HKT
npoxoauna Yepes3 Hero (puc. 2) 1 KOMMYTUPYETCS
C NMOMOLLIO Kabesns ¢ annapaTHO-NPOorpaMMHbIM
KOMMJIEKCOM YCTaHOBKMW. [pu nogbeme Tpyd

N3 CKBAXKMHbI OAHOBPEMEHHO 0BECNEUMBAETCS
HepaszpyLLatoLLWM KOHTPOb Tena, MHdopmaums o
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the hydraulic tongues and the working platform of the
current well servicing the operator. Prior to operations

in case it is necessary to replace the sensor unit, it is
necessary to test the sensitivity setting of the sensors,
using a test specimen of tubing. The time required for
assembling, disassembling the diagnostic system and
testing the sensitivity of settings of the sensors, is around
an average of 40 minutes per one repair job.

To run the field trials, wells were selected which had been
waiting servicing and had leaking downhole pumping
equipment. The Company’s 8 producing wells, having
had a mean time before failures of 552 days, became the
testing targets. The field trials were implemented in two
stages: the first stage included inspecting the pipes at
the well site, while the second stage was carried out in
the service workshops.
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rOAHOCTW TPYO BbIOAETCS C MOMOLLIbIO CBETOBOM
CUrHaNM3aLMn, NPy 3TOM CYLLIECTBYET BOSMOXHOCTb
NpOCMOTPa NEPBUYHbLIX AaHHBIX KOHTPOSA U
aAPXMBMPOBaHNS MHAOPMAaLIM Ha ANCKE KOMMboTepa.
nga koHTpona HKT oT/imyHoro grameTtpa

HeobXoOMMO MPOM3BECTM 3amMeHy O/10Ka OaTHMKOB MO,
COOTBETCTBYLOLMIA TUMopasmep Tpyb. Nocne MoHTaxka
OMarHOCTNYECKOro MOy1s1 BO3HMKAET HEOOXOANMOCTb
noagbeMa HaCTUIaeEMOW Ha YyCTbe CKBaKMHbI paboyeli
nnoLlaaokn, rmapasnuyeckoro kitoda (MKLL) n paboyen
nouwaaKmM cTapllero onepaTopa noa3eMHOro PEMOHTA
CKBaXVH. [epen Havaom paboT 1 Npu 3ameHe

610Ka 4aT4MKOB HEOOXOAMMO MPOBECTW HACTPOWKY
4yBCTBUTENIbBHOCTU AaTHNKOB C UCMONIb30BaHNEM
KOHTPOJIbHbIX 06pasLos HKT. Bpems, 3atpadrBaemoe
Ha MOHTaXX, JEMOHTaXX ANarHOCTUYECKOro KOMMeKca
N HACTPOWKY YyBCTBUTENIbBHOCTW AATYMKOB, B CPEOHEM
cocTaBngeT He 6os1ee 40 MUHYT Ha OOVH PEMOHT.

[ns npoBeaeHnst OnbITHO-MPOMbICTIOBbIX UCMbITAHWIA bl
BblOpaHbl CKBaXKMHbI, HAXOASALLMECS B OXKMOAHUM TEKYLLETO
PEMOHTA, MPEVMYLLIECTBEHHO C HErEPMETUYHbIM FNYyOVHHO-
HacoCHbIM 0bopyaoBaHneM. ObbeKTaMm UCMbITaHUM

CTa 8 OOObIBALLMX CKBaXKWH KOMMaHWW, CO CpeaHemn
HapaboTKoM Ha 0Tkaad 552 cyToK. OnbITHO-MPOMbILLIEHHbIE
paboTbl MPOBOAVIMCE B Ba 3Tana: NepBbl a1an —
NHCNEKLMS TPYO HEMOCPEACTBEHHO HA CKBaXKWNHE, BTOPOW
— B CEPBUCHbIX Liexax no pemoHTy MHO.

B npoLecce onbITHO-NPOMBICI0BbIX PaboT OLeHNBaIaCh
PaboTOCNOCOBHOCTb, KOPPEKTHOCTbL PabOThl MOAYNSA
0eeKTOCKONUN 1 U3MEHEHWE MPOAOIPKUTENTBHOCTU
NOA3EMHOIO PEMOHTA CKBaXKMHbI. B npouecce
n3enedeHus HKT 13 CKBaXKMHbI MPON3BOANTCS NX
nedekTockonvs (MHCNEKLMS), C OTOBPaXKEHMEM
PE3YNbTAaTOB KOHTPOS Ha MoHUTOPE NMOBM B
pPeXnmMe peasibHOro BpemeHn (puc. 3) 1 nogadven
COOTBETCTBYIOLLIErO CBETOBOMO (KPacHbIN — 6pak,
3eNeHbl — rogHas) 1 3ByKOBOrO curHanos. 1o
pesynetatam gedektockonumn HKT npomnssoanTcs
COpTUPOBKa TPYb Ha rogHble 1 6pakoBaHHble. [ocne
oTBOpOTa 6pakoBaHHoM HKT 1 yknagkn Ha MOCTKM Ha
Hee HaHoCWaCh MeTKa ONg NOCNedyoLero AeTaibHOro
ocMoTpa. Nocne nonHoro nogbema, KoMoHHbI HKT
BbIBO3UINCb B MOTHOM OObEME B CEPBYCHbIE LiEXa

MO PEMOHTY yOVHHO-HACOCHOro 0bopyaoBaHWS As
NPOBEAEHNS MOSTHOMO LKA PEMOHTA 1 ONArHOCTUKMA
1 CONOCTaB/IEHUS MONYYEHHbIX AaHHbIX B MpOoLEecce
CMyCKO-MOABEMHBIX OnepaLmi U C NCNOb30BaHMEM
CTaLMOHaPHbIX KOMMIEKCOB B YC0BUSAX TPYOHbIX 6a3.

B npoLiecce akcnepnmeHTanbHbIX padoT BCEro Yepes
JTIMHNIO 0edEKTOCKONUM N PEMOHTA B CEPBUCHbIX
uexax no pemMoHTy 1 obcnyxmeanuto MHO 1 Ha

YCTbe CKBaXKMHbI npowno 1 173 HKT. NMpu aTom B
npoLLecce NPoBeaEHNS TEKYLLErO PEMOHTa MOZYJ1EM
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Puc. 2: BHelLHW B1A MOBUIBHOIO KOMMIeKca anarHoCTk HKT
Fig. 2: The mobile diagnostic equipment for tubing

Over the course of the field trials usability, correct
operation of the defectoscopy module and changes in
the duration of well servicing were all assessed.

As the tubing was recovered from a well it underwent
defectoscopy inspection with the results displayed in
real-time on the computer (see Fig.3) alongside the
evaluation signal (red — for defected tubing; green- for
useable pipes) with an acoustic signal.

Based on the results of the tubing defectoscopy, the
tubes were sorted into the reusable and rejected.

After the rejected tubing pipes were backed off and laid
down on the catwalk they were labeled for examination.

After recovery, the disassembled tubing strings were
delivered to the service workshops for DPE repair,
running the full cycle of repair and diagnostics, and also
to analyze the data obtained during POOH operations
using the equipment in the pipe repair shops.
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Puc. 3: OtobpaxkeHne nHpopmMaLmmno coctosHn HKTHa MoHrTope MOBM B pexkime peanbHOro BpeMeHm
Fig. 3: The information of the tubing condition is displayed on a computer monitor in real-time

nethexkTockonum bbino oTobpaxkoBaHo 229 HKT, Toroa
Kak Ha CcTauMoHapHOM CTeHae AnarHoCTukn — 231,

B TOM 4uncne 224 13 Tex, 4to Obinn 0TOpakoBaHb!

B npouecce Cl10O (tabnuua 2). Takm 06pasom,
obulee pacxoxaeHne peaybTaToB AMarHOCTKN
cocTaBuno nopsaka 2%, npu 3Tom akT NnpoBeaeHVs
nedekTockonun HKT Ha yCTbe HUKaK He MOBAUS

Ha NPOOOMKNTENBHOCTb NOAbEMA 060PYA0OBaHNS U3
CKBaYKMHbI. [1py 9TOM ObIS1I0 YCTAHOBEHO, YTO Hanymne
acdanbTo CMOI0 NapadrHOBbLIX OTNOXEHNA Ha
13BSIEKAEMOM 0O0PYAOBAHUM, HE OKA3bIBAET HNKAKOIO
BNINAHNSA HA KAYECTBO AeEKTOCKOMUM.

B uenom, ¢ y4eTom nosly4eHHbIX Pe3yIbTaToB
NPOBEAEHHBIX SKCMEPUMEHTAbHBIX PabOT, MOXHO
YTBEPXKAATb, YTO MOOWSIBbHBIV KOMIMJIEKC MOATBEPON
CBOK TEXHOJIOMMYECKYIO 3PdPEKTNBHOCTD,
obecneymBasi TOYHOCTb AMArHOCTUKM, COMOCTaBUMYO
CO CTaUMOHapPHbIMX CUCTEMAMK, YCTaHOBIEHHBIMY B
CepBUCHbIX Liexax. [onyyeHHble B X04e UCMbITaHWN
OaHHbIe CBUAETENbCTBYIOT O BO3MOXHOCTU
ONTUMN3VPOBaTb 0OBbEM BbIBO3a 1 pemoHTa HKT no
KomnaHun 0o 80%.

HecMoTps Ha LOCTUrHYTbIE MO Pe3ysibTaTtam UCMbITaHNIA
NOSIOXUTESbHbIE PE3ybTaThl, PO, 0COBEHHOCTEN
MOBWIBLHOMO KOMMIeKca TpebyeT opaboToK, B MEPBYHO
odepenb HEOOXOAMMO peann3oBaTb BOSMOXHOCTb
npoBefeHns AeekTocKonumn ckBaxkH ¢ YOLIH (B
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In total, 1173 tubing pipes have been processed for DPE
repair and maintenance over the course of the trial, at
the repair workshops and at the wellhead. Notably, 229
tubing pipes were rejected via defectoscopy during well
servicing, while 231 pipes were rejected at the stationary
diagnostic stand, of those 224 had been rejected over
the course of POOH operations (see Table 2).

Thus, the total difference between the results was about
2 per cent; that notwithstanding, by running the tubing
defectoscopy at the wellhead it in no way affected the
time to recover the equipment from the well. It was
determined that the presence of asphaltine precipitation
on the recovered equipment did not have any effect on
the quality of the defectoscopy.

In general, taking into account the results obtained
over the course of the trial, it is possible to state that
the mobile system confirmed its efficiency, proving
the accuracy of the diagnostics was comparable to
any of the stationary systems installed at the service
workshops. The data obtained over the course of the
test confirmed that the volume of tubing delivery and
repair was optimized by 80 per cent.

Despite the positive results during the trial, a number

of features of the mobile system required modification.
First, it is necessary to deliver the potential of performing
defectoscopy testing at the well site with an ESP (due
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PRODUCTION

Konwnuectso KonnuecTtso
B T.4. He BbisiBNIEHHbIE
KonnuecTtso 0T6pakoBaHHbIX 0T6pakoBaHHbIX Ha yCTBe, W,
CkBaxkuHa HKT, wr. . :::KT t:'a V‘;T"?’ LtUTd ':'KTbHa 6f3‘?’ "':Td Including pipes with
Well Nur.nber OT tubing ¢ ubr_n erp rejetcts ¢ ubm erg rejetctr(? defects not detected at
pipes, pieces ubing plpes.a © Y !ng PIpes a. © the wellhead, pieces
wellhead, pieces service base, pieces
1 139 7 6 1
2 156 38 38 2
3 171 18 18
4 128 53 53
5 124 37 37
6 171 26 29 4
7 133 23 23
8 151 27 27
NTOro: 1173 229 231 7

Tabnuua 2 Table 2

CBSI3M C HaM4MeM Kabensl), yMeHbLLEHNE rabapuTHbIX
pPa3MepOB AMArHOCTNYECKOro MOYIS 1 peanusauns ero
B €MHOM 610K-B0KCE, C BO3MOXHOCTBIO €ro YCTaHOBKM
C 1CMONb30BaHNEM MOABLEMHOIO arperarta /18 PeMoHTa
CKBaXKWH. [JaHHble pekomMeHaaumm Obinn HanpaseHbl
NPOU3BOANTENO 060PYAOBaHMS NS MOOEPHN3ALIMN
obopynoBaHs.

OKOHOMUYECKNN 3PdEKT OT BHEOPEHUST MOBWTBHOIO
YCTbEBOrO KOMMMJIEKca HepaspyLUatoLLero KoHTpons HKT
CTPOUTCS Ha COKpaLLEeHUM SKCyaTaloHHbIE 3aTpaThl
Ha TPaHCMOPTUPOBKY, PEMOHT 1 ONarHOCTUKY TPy6 3a
CYET 3aMeHbl 1 BblIBO3a B Liexa Mo peMoHTy 'HO Tonbko
OpakoBaHHbIX HKT.
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to the presence of cables); it is necessary to minimize
the overall dimensions of the diagnostic module and it is
necessary to enable its installation using truck mounted
workover rigs.

The recommendations were sent to the manufacturer of
this equipment for its retrofit.

The economic effect of the introduction of the mobile
wellhead system of non-destructive testing of tubing

is based on the OPEX savings that have reduced
transportation, repair and diagnostics of tubing costs due
to the fact that only actually rejected tubing pipes had to
be replaced and delivered to the DPE repair workshops.
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