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The Conference bulletin contains materials of the Il International scientific and practical
conference «Readings of A.l. Bulatov» held in Krasnodar on March 31, 2018 devoted to memory of
the outstanding oil engineer, Doctor of Technical Sciences, Professor, Academician Anatoly lvano-
vich Bulatov.

Participants of the Conference gave a comprehensive characteristic of the development of
oil and gas fields, analysed the methods applied today, the equipment and technology and made
offers on their modernization; developed recommendations about further development of applied
scientific research; made offers on improvement of staffing and the international cooperation.

In the Conference bulletin results of research and developmental works on a wide range of
guestions are stated and also topical issues and problems of development of hydrocarbon capacity
of the Russian Federation and foreign countries are considered. The solution based on the objec-
tives is reflected in creation of new technologies of development of oil and gas fields, production,
transportation and processing of hydrocarbon raw materials. Questions of history and the current
state of an oil and gas complex, training, development and deployment of power and processing
equipment, economic and legal researches are widely presented.

The scientific publication is intended for doctors and candidates of science of various spe-
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THE USE OF HEATING CABLE LINES
TO REDUCE FORMATION OF ASPHALT-PARAFFIN-RESIN DEPOS ITS
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AHHOTaumMA. B 3aBMCMMOCTU OT reonoro-u3nKoTEXHONOMMHYECKNX
YCIOBMIN 1 cocTaBa JoObiBaeMbIx (PIHOMA0B MPOLECC 3KChnyaTa-
LUMn OoObIBaOLLMX CKBaXWUH OCMNOXHEH obpa3oBaHuem acdanbTe-
HocmornonapaduHoBbiXx oTnoxeHun ACIMO Ha noBepxHOCTAX
CKBaXXMHHOro obopynosaHusa. B pabote BbInonHeH aHanu3 MeTo-
[oB npeaynpexaeHuss obpasoBaHus actanbTeHocmMononapadu-
HOBbIX OTNIOXEHUN B HedTenoObIBaOWMX CKBaXWHAX; NPOBEAEH
cbop n 06paboTky OaHHbIX M3MEPEHUN TOMLMHbLI 0BpasytoLLmxca
Ha CKBaXXMHHOM obGopygoBanum ACIO npu akcnnyaTtaumm 0obbl-
BalOLUMX CKBaXWH; onpegeneHa rnybuHa Hadvana WHTEHCUMBHON
napadgvHmsaumm B HedpTeOoObIBaOLWMX CKBaXUHAX; NPeasioXeHbl
TeXHUYecKne CpeAacTBa U TexHOMNorvn npegynpexgeHus obpaso-
BaHus n yganenus ACIO B ckBaXuHax, HampaBfeHHbIX Ha CHU-
XEHUe KonmM4yecTBa NoA3eMHbIX PEMOHTOB U MPOMbIBOK A00bIBal0-
wnx ckBaxwuH. MNpegnoxeHa TexHonorusa npeaynpexaeHua ACMNO
3a cyeT nogaepxaHus TemnepaTypbl NOoToka HedTU C UCNONb3O-
BaHMEM HarpeBaTenbHoro kabens. MNpuMmeHeHNe AaHHON TEXHOMO-
My NO3BOMMWIO BLIBECTU CKBaXWHbI M3 4acTO PEMOHTUPYEMOTO
doHaa ¢ cokpalleHnem oTka3oB no npuyuHe ACIIO, cHU3UTb Ko-
NINYECTBO TEKYLUMX PEMOHTOB CKBaXWH B 3 pasa, NOBbLICUTbL Hapa-
0OTKy Ha OTKas.

KnioueBble cnoBa: acdansTeHocMononapadguHOBbIe OTIOXe-
HWS1, YCTAHOBKM LUTAHrOBOrO rMyBMHHOrO Hacoca, HarpeBaTerbHble
FIMHWK, CKBAXKUHA, OTNOXEHWs napaduHa, oTkasbl 06opyaoBaHus,
MeXaHW4ecKne NpumecH.
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Annotation. According to geological, physi-
cal and technological conditions as well as
the composition of produced fluids. the
process of exploitation of producing wells is
complicated by formation of asphalt-paraffin-
resin deposits APRD on surfaces of well
equipment. Methods of prevention of produc-
ing wells from asphalt-paraffin-resin deposits
were analyzed; the data of measuring of
thickness of APRD, formed on well equip-
ment during well exploitation were collected
and treated; the depth of the beginning of
intensified paraffin formation in producing
wells was determined; technical means and
technologies for APRD prevention and their
removal were proposed to decrease the
number of workovers and flushings of pro-
ducing wells. The technology of APRD pre-
vention by maintenance of temperature of oil
flow using heating cable was suggested.
Implementation of this technology allowed the
wells to be brought out from well stock sub-
ject to frequent workover with drop in failures
caused by APRD. In addition, by using this
technology well servicing was decreased by 3
times while mean time between failures was
increased.

Keywords: asphalt-paraffin-resin deposits,
sucker-rod pumping units, heating lines, well,
paraffin deposits, equipment failures, me-
chanical impurities.

pu 0oGblve HeddTM AaBneHne U TemnepaTypa B JOObIBAOLMX CKBAXKMHAX CHUXAKOTCS, BblAEMNs-
eTcs ras, NoToK (ooMA0B OXNaXaaeTcs, 3TO NPUBOAUT K YMEHbLUEHWUIO pacTBOpPsitOLLEN cnocob-
HOCTU HedTK 1 BbinageHutio ACIO B wTaHroBom riybuHHOM Hacoce U B HAaCOCHO-KOMMPECCOPHbIX Tpybax
(HKT). Ha obpasoBaHue otnoxeHuii ACINO GornbLuoe BNusiHie okasbiBaloT [1-4]:
— CHWxeHVe faBneHns Ha 3ab0e CKBaXKMHbI HUXKE AaBreHWUst HacblLWeHns HedTn. B pesynbtaTe aToro
HapyLlaeTcs rMapoaMHaMMYeckoe paBHOBECUE ra3oKUAKOCTHOM CUCTEMBI.

—WHTeHcMBHOE BblaeneHne rasa m3 Hed)TI/I.
—YMeHbLUeHne TeMnepatypbl B Nfacte n CTBOJIE CKBaXXUHbI.
—WN3meHeHne CKOpPOCTU ABMXXEeHUA rasoXMaKoCTHON CMeCH.

—CocTosHune NoOBEPXHOCTN HACOCHO-KOMMPECCOPHbIX pr6 N HACOCHbIX LUTaHTr.
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—CooTHoleHne obbemMa a3 HedpTb — BoAa.

—CocTaB yrneBoaopoaoB B Kaxaow ase cMecu.

O6pa3soBaHve napadUHOBbLIX OTIIOXKEHUIA B CKBaXXMHAX MPOUCXOOUT MPU CHKEHUW OaBMneHus, Temne-
paTypbl 1 pasrasupoBaHus HedTu. [Npu 3aboriHoOM AaBneHun Oonblue AaBEHWS HaCbIWEHWs B CTBOJNE
CKBaXXWHbl OT 3abos o obnacTtu, roe AaBneHne CTaHOBUTCSA PaBHbIM OABIEHWMIO HACLILLEHWS, COXpaHsaeTCs
pPaBHOBECHOE COCTOSIHME CUCTEMbI M MPOUCXOOUT OBWKEHWE TOMbKO XuAkocTu. [lanee paBHOBecue Hapy-
LaeTcs, yBenmuuBaeTcst 06bemM rasoBon gasbl, Xugkasi asa CTaHOBUTCA HECTAOMITbHOM U NPUBOAUT K Bbl-
JeneHnio n3 Hee napadmHa. NoaTomy MecTo BblgeneHna napaduHa MoOXeT HaXOAUTBCA Ha PasnUYHON ry-
OvHe 1 3aBUCUT OT pexmma paboTbl CkBaXuHbl. Ecrnin 3aboiHoe faBneHne MeHblle OaBNeHUs HacbILWeHWs,
TO MPOMCXOAUT HapyLLUeHWe PaBHOBECHOrO COCTOSIHUS B NnacTe U BbinageHne napaduHa, kak B nnacre, Tak
N B CTBOME CKBaXWHbI, HaYMHaga oT 3abos. [NapadurHoobpasoBaHme ycunmBaeTcs Npu CHUXEHUN 3abonHoro
JaBneHns n TemnepaTtypbl AOKPUTUHECKUX 3HAYEHUN.

CnocobeTByloT BblaenuBlleMyca U3 HedTu napaduHy obpasoBbiBaTb OTNOXEHUA UNM nNpobku B
CKBaXXMHax:

e aacopOUMOHHbIE MPOLECCHI, MPOUCXOASALLME Ha rpaHULEe MeTans — napadyH — CMONUCTbIE BELLECTBA;

e MpOOYKThbl paspyLleHuns nnacrta, MexaHu4yeckme npumecwy;

e LLIEPOXOBATOCTb MOBEPXHOCTY;

e CKOPOCTb ABWXXEHUS U CTPYKTypa NOTOKa ra3oXnakoCTHOWM CMeCH;

e OIEKTPOKMHETUMYECKME SIBIEHWS, Bbi3biBalOLME 3MEKTPU3aLMIo, KaKk NMOBEPXHOCTM CTEHKM Tpyosl,
TaK 1 NOBEPXHOCTM KpMCTannoB napaduHa, ycunmsarowue agre3vo napaduHa K metanny.

OTtnoxeHne napaduHa Ha BHYTPEHHEN MOBEPXHOCTU CTEHKM KONMOHHbI HKT HaunMHaeTcsa Ha rnybuHe,
Ha KOTOPOW TemrnepaTypa B CKBaXMHE COOTBETCTBYET TemnepaType Hayana kpuctannusauum napaduHa.
HakonneHune ACIO B NpOTOYHOM 4aCcTh HAaCOCHO-KOMMPECCOPHbIX TPYO MPMBOAUT K CHDKEHUIO NPOU3BOAU-
TENbHOCTU HACOCHbLIX YCTAHOBOK, COKpALUEHMI0 MEXPEMOHTHOro nepuoga paboTbl CKBaXWH. ToniMHa OT-
noxexHunn ACINO nocteneHHO yBenuvuMBaETCs OT MecTa Hadana mx obpasoBaHus Ha rnybuHe 500-900 M u
AocTuraetT MakCcMManbHOW TONWUHBI Ha rnyonHe 50—-200 M OT yCTbs, 3aTeM yMeHbLuaeTcsa Jo 1-2 MM B 06-
nacTu yctbs. [lpu MakcMmanbHOM BA3KOCTU XUOKOCTU (06BOAHEHHOCTBLIO 40 75 %) HabnogaeTcst CHKeHNe
WHTEHCUBHOCTW OTIOXEHWI NapadmHa, yMeHbLLIaeTCs N KONMYeCTBO ropsymx 06paboTok.

Bbopbba ¢ actansTocmononapaduHoBbiMK oTroxeHusimu (ACIO) BegeTca No ABYM OCHOBHbIM Ha-
npaeneHusM: npegynpexaeHne obpasoaHusa ACIO u yganeHue oTnoXxeHun acdanbToCMOonapuHOBBIX
BewecTB (ACIB).

MpumeHeHMe cneumnanbHbIX HarpeBaTernbHbIX KabernbHbIX NMHWUIA C Lienbio NpeaoTBpaLleHns OTrnoxe-
Hun ACIMNO nossonut ysennunte MOIT ckBaXXMHbI, CHU3WUTL KONIMYECTBO OTKa30B MMyOBMHHO-HacocHoro o6o-
pyaoosaHus THO, BosHukatowmx Bcneactaune otnoxerHni ACIO.

[nsa ckBaXuH, OCHALLEHHbIX LUTAHTOBbIM FMYyBUHHBIM HacocoMm (LLUTMH), HarpeTb CKBaXXMHHYIO XUOKOCTb
MOXHO C MOMOLLbIO HarpeBaTeribHOro kabens, NporoXXeHHOro Tonbko cHapyxu HKT (puc. 1), Tak Kak BHYTpu
HKT HaxoamuTcsa witaHra.

PucyHok 1 — PacnonoxeHve HarpeBaTeribHOro kaberns B CKBaXWHe [nsi NporpeBa Tekyyel cpeabl B CKBaXUHE:
1 — HacocHo-KoMnpeccopHas Tpy6a, 2 — HaCoCHbIe LUTaHIU, 3 — HarpeBaTernbHblii kabenb, 4 — o6cagHast KOMoHHa

Tun kabens, guameTp ceyeHns 1 maTepuan TOKONPOBOOALLMX XN ONpeaensoTcs TENOBbIM pacye-
TOM M 3aBUCAT, OT pexunma paboTbl CKBaXKUHbI, BA3KOCTM AoObIBaemoro dronga, uHTepsarna u UHTEHCUMBHO-
ctu otnoxeHun ACITO.

HarpeBaTtenbHbIn kabernb MOHTUPYETCSA Ha HApPYXHYK CTEHKY KOMOHHbl HKT ¢ MOMOLLbIO CTanbHbIX
MOSICOB KpenneHunsi Kabens n NpoTeKTOPOB-LeHTPaTOPOB.

IMpupocT HarpesaeMoi NnacToBon Xngkoctn AT Ha yCTbe CKBaXKMHbI onpeaenseTcs no gopmyne:

_15%xP oc )
Q L 1

roe P — mowHocTtb HKI, kBT; Q — oebut ckBaxuHbl, T/CyT.
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B yctaHoBke ncnonb3yeTca kabenb Tuna KHMIMNBI-120 — kabenb ¢ xunamu n3 ctanbHbIX U MeaHbIX
NPOBONIOK, M30MMPOBAHHbLIX APYr OT Apyra MonuvnponuneHoBon usonsaumen, GPOHMPOBAHHbLIM CTanbHON
OLIMHKOBAHHOW ITEHTOW, MMOCKWIA, C ANUTENBHO AONYCTMMOW TeMnepaTypor Harpesa »xun 120 °C.

myGuHa cnycka HarpeBaTesnibHOro kabens 3aBuMCUT OT rMyObuHbI Havana MHTEHCUBHOIO napadMHO06-
pa3oBaHUs, TONLWMHBI OTIOXEHWA. [Ina HedyTel BEperckoro — 6alLKMPCKOro ropusoHTa rnybuHa oTnoXeHui
napaduHa gocturaeT rmybuHsl ot 200 go 1300 m. MakcumanbHasi TONWMHA OTNIOXEHUIN HaxXOAUTCHA B WH-
TepBane ot 200 go 300 m. Temnepatypa nnaBneHnst napacgmHa Ha BepencKo-6aLlkMpCcKoM OObLEKTE COCTaBSET
51,4 °C. lNnacToBas TemnepaTtypa coctaBnset 24 °C. [1na KoMneHcauum TEMMOBbIX NOTEPb NpU nogbeme nna-
CTOBOW XXMOKOCTU U obecneyeHns Temnepatypbl pactenneHns otnoxeHun ACIO Heobxoammo 27 °C.

Torga MoLWHOCTbL, HeobxoaMMasn Anga nogaepXaHus TemrnepaTtyphbl Bbille TOYKM Havana Kkpuctannmsa-
uun napaduHa, Ha npumepe ckBaxkuHbl Ne 1, cocTaBuT:

pzﬂz&?:y,,@m )

B Tabnuue 1 npeactaBneHbl pacyeTbl ANS CKBAaXWH B 3aBUCUMOCTM OT AebwuTa, pasHuubl TemnepaTy-
pbl NNaBneHnst NnapaduHa 1 NacToBOK TeMNepaTypbl, U MOLHOCTU HarpeBa kabenbHON NMHUK O51s BEpen-
CKOro — HaLLKMPCKOro ropn3oHTa.

Tabnuua 1 — MowHocTb HarpesatenbHon kabenbHom NuHmMK HKJT ona ckBaxxunH

Ne ckB Qx, MfcyT AT, °C P, kBT/u
1 13,5 15 27
2 12,5 16,2 27
3 7,8 26 27
4 16,7 12 27
5 12 17 27
6 9 23 27
7 14,1 14,4 27
8 15,2 13,5 27
9 19 10,8 27
10 19,2 10,5 27

WHTepBan otnoxeHun ACIO BapbupyeTcst OT rnybuHbl Ha oTMeTke 1000 M JO YCTbsl CKBaXKMHbI. [le-
BWUT CKBaXMHBI MO KAKOCTU [0 BHEPEHUS HarpeBanbHoro kabensi coctasnsin 25 m°/cyT. Mocne npumeHe-
HWA HarpeBaTenbHOro kabens CHU3WUMOCb KONMMYECTBO MPOMbBIBOK ropsven HedTbio CKBaXKUH Gonee 4em B 3
pasa (puc. 1).

800
667

~1
(=)
o

L
o
(=3
&
i
<D

77 68

o |l I

a0 ‘ mocie pile] ’ mocue

Hapa6otka na orkas (HHO), cyr.
3
o

cKkB. Ne 53 ckB. Ne 56
CKBa;KHHBI

PucyHok 1 — NoBbiweHne HHO ckaxuH

Bbnarogaps aTomy yaanocb BbIBECTU CKBaXxMHbI N3 YP® ¢ cokpalueHmem oTka3oB no npuyinHe ACIMO un
cHM3uTb KonunvectBo TPC B 3 pasa. Tak e yganocb AobuTbCsl NOBbIWEHUS HapaboTkm Ha oTka3 (HHO).
Mpounsowno yBennyeHne MeXpeMoHTHOro nepruoda paboTbl ckBaXkuHbl ¢ 36 4o 873 cyTok. [1o npumMeHeHus
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HarpeBaTenbHOro kabens 6oina Heob6xoAMMOCTb MPOBOAUTL AenapaduHudauunio rnybuHHOHacocHoro obo-
pyooBaHus, ucnonb3ysa o6paboTky ropsdent HedTblo, kaxable 30 cyTok. [Nocne BHeapeHusa aaHHoOro obopy-
AoBaHusa 0b6paboTkm no genapadmHusaummn cKBaXKUHbl He TpeboBanock. Pe3ynbTaTthbl ONbITHO-NPOMbBICIIOBbIX
UCMbITaHU NPeaCcTaBfieHbl HA PUCYHKe 2.
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PucyHok 2 — Pe3ynbTaTbl ONbITHO-NPOMbICIIOBbIX UCTIbITAaHWIA HAarpeBaTensHoro kabens
Ha CKBaXKMHAX MECTOPOXAeHU Y aMypTum

HecmoTps Ha cyllecTByloLWMEe 3Hepro3aTpaThbl, JaHHbIE YCTAHOBKM OKyNaloTCsl Griarogaps CHDKEHUIO
3aTpaT Ha npegynpexaeHune n 6opbdy ¢ ACINO, TPC n gononHuTenbHO fo6bITON HehTU 3a CYET yBenmye-
Hua MPIT ckBaxuH. Konnyecteo TPC no npuunHe ACIIO nocne BHeApeHUsi HarpeBaTenbHbIX KaberbHbIX
NUHUKN cHmsmnnocb B 35-40 pas. lNpumeHeHne gaHHOW TEXHOMOrmM MO3BOMMUIIO MOSNTHOCTBIO OTKasaTbCs OT
aenapaduHusaumm rmyobuHHOHaCOCHOro obopyaoBaHus nytem ob6paboTkM CKBaXKUH ropsidert HedTbHo.
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