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B cBA3M C nepexoaom 60NbLUMHCTBA
MEeCTOPOXKAEHUN B NO3AHIOK
CTaauio pa3paboTKku Bce 6onblie
BO3HMKAIOT Npo6aembl npu
3KCNNyaTauMmu CKBAXKMNHbI, B
YacTHOCTU C 0Gpa3oBaHUeM
acanbrocmononapadmHOBbIX
otnoxenui (ACMO). U3BecTHbIe
pasnuyHbie peweHns no
npeAoOTBPALLEHUIO OTIOKEHWN
acanbrocmononapadmHOBbIX
BelecTB B ryGUHHO-HACOCHOM
o6opyanosanuu (THO) He no3BonsaioT
NOJIHOCTLIO pewwuTs Npobnemy,
no3tomy 3aaava no yaaneiuito ACINO
ABnAeTca akTyanbHoi. lpo6nema

¢ ¢dopmupoBaruem ACINO B 000
YK "Lllewmaonn" cyuiecrsyer Ha
YpaTbMUHCKOM MECTOPOXKAEHUM,
Yncno npexxaeBpeMeHHbIX
pemoHTOB AocTurano 80%.

Matepuanbi u meToabl

B nepBoit mogenn Tpy6bl pacnonoxeHsl BCTbIK
APYyr K apyry, 6e3 3asopa. B cnepytowmnx
Mogensax Tpybbl pacnonomeHbl Ha PacCTOAHUAX
1, 2 n 5 meTpoB cOOTBETCTBEHHO. C
yBenuyeHnem 3a3opa MarHuTHas MHAYKUKUA
Bo3pactaet ¢ 120 HTn go 290 HTA.

KnioueBbie cnoBa
achanstocmononapatbuHoBble

OT/IOXEHUA, NPEXAEBPEMEHHbIE PEMOHTbI,
eppomarHuTHble CBOWCTBA, MAarHUTHOE None,
MarHuToMeTp

Mpu pobbiye napaduHucton Hedtn, BCes-
CTBME onpeAeneHHbIX TepMOANHAMUNYECKNX YC0-
BUIA C BblaeNeHnem 13 HedTV KpUCTanioB napa-
(hrHa, NponcxoanT napa@uHU3aLnUa CKBAXMUHDI,
NpM3aboNHOM 30HbI CKBaXMHbI, MOPOBbLIX KaHa-
NIOB NNacTa, a TaKKe CKBaXWHHOTO M Ha3eMHOro
obopyaoBaHus, No3ToMy cneayer ocoboe BHU-
MaHwWe yAeNuUTb TEXHUKE 1 TeXHONornn 60pbobl ¢
achanbTocMononapaduHOBLIMU - OTIOXKEHUAMU
(nanee — ACIMO), a TaKke NpaBuIbHONM 3KCNya-
Tauum ckBaxuH ¢ Hanuymem ACMO. HakonneHne
ACMNO npuBOAMT K CHUKEHWIO MPOU3BOAUTENb-
HOCTU CKBAXWHHbIX YCTAHOBOK, YMEHbLUEHUIO
HapaboTkn 1 3HEKTUBHOCTU PaboTbl HACOCHBIX
YCTaHoBOK [1].

Mpu pesusmnm rnybuHHO-HacocHoro o6opyao-
BaHus (THO) nocne ero nogbema BbisBNEHO, YTO
ACINO B HacocHo-KoMNpeccopHbIx Tpybax (aanee
— HKT) 1 Ha wraHrax GUKCMpYyeTcsa BO BCEM WH-
TepBasne OT yCTbA A0 NpMema Hacoca. Ha ckBaxu-
Hax, 060pyA0BaHHbIX WITAHTOBbIMMY YCTAHOBKAMM,
onpegenute npodunb otnoxenua ACMO pocra-
TOYHO CNOXKHO, T.K. NPYU NOABEME LWTAHT CO CKPeb-
KaMu 1 MydTamy NpouCXoanT «pasmasbliBaHne»
ACMNO no Bcen nosepxHoct HKT. B uHTepBane
ot 0 50 400 m TonwmHa ACMNO Hanbonbluas, B oc-
HoBHOM TonwmHa ACMNO BHyTpu HKT coctaBnset
5 mMm.

VIHTEHCMBHOCTb OTNOXEHMA napaduHa Ha
BHYTPEHHEN MNOBEPXHOCTY MOAbEMHbIX TPy6 B
3HAUUTENbHOW CTeMeHW 3aBUCUT OT KOAMYecTBa
BbIAENALEroca rasa u coctasa HedTH, oKasbl-
Balolleil BAMAHME Ha pa3mep obpasylowmxcs
ny3bIpbKOB [2], @ Takke oT Temneparypsbl. B npo-
uecce asumeHua xuakoctn no HKT Bbigensetca
ras. [pn BbigeneHnn rasa yMeHblUAEeTCA pacTBo-
pAoWwas cnocobHOCTb HEehTN N0 OTHOWEHMID K
napaduHy.

B maHutonbaax v BbIKUAHBIX IMHUAX OT/IO-
XeHne napaduHa He MeHee WHTEHCHMBHO, 4YeMm
B nog3emMHoM 060pyAoBaHMM, T.K. OFPOMHOE
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BNMAHME OKa3blBaeT TemnepaTtypa OKpymatoLien
cpefpl, 0COGEHHO B 3MHWIA NepuoA. BoinageHne
0cafKoB napaturHa 3a CYET CUANbI TAKECTU B TPY-
6onpoBoAax NPOVNCXOANT BCEACTBUE TEOMETPUM
Tpy6onpoBoaa. B emkocTax napaduH Takke oT-
KnafblBaeTca 3a CYeT pasHOCTU yaenbHbIX BECOB
napacuHa n Hedy.

Mpu 3kcnnyatauum ckBawumH B 000 YK
«lWewmaoin» npobnema dhopmmposanua ACMO,
B OCHOBHOM, CyLLEeCTBYeT Ha CKBaMuHax Ypatb-
MUHCKOro mectopoxgenus LUJHI-2 AO «leono-
rma». K ocnoxHeHHomy doHay AO «leonorus»,
cBA3aHHoOMy ¢ Hanunymem ACMNO B cKBaxuHe, OT-
HeceHbl 13 CKBaWH.

3a 2009-2017 rr. KOAMYECTBO MOA3EMHbIX
pemoHToB ckBaxwuH (zanee — MPC) no YpatbMuH-
CKOMY MEeCTOPOX/EHWNIO YBENNYUNOCH C 55 10 69
pemoHTOB (puc. 1), NpU 3TOM YMUCNO NPeXAeBpe-
MEHHbIX peMoHTOB (fanee — MBP) cHu3mMnoCh €
80% (44 pemoHTa) A0 17% (12 pemoHTOB). Yuncno
yactopemoHTUpyemoro ¢oHaa (nanee — YP®D)
TaKwe CHU3UNOCh € 29% [0 9%. 3TO roBOPUT O
6onee nNpaBUNbHOWM 3KCMAyaTaUMN CKBAMWH C
OC/IOXHEHUAMM, a TaKKe 34ecb HeobXxoaUMo fo-
6aBWTb, YTO CKBAXWMHbI, paHEE BXOAMBLUUE B CO-
cTaB ocnoxHeHHoro doxaa ¢ ACMNO nocteneHHo
obBoaHsATCA, T.e. otnoxeHus ACMO oTknagbl-
BAlOTCA Tenepb MeHblue. YaenbHaa yactota MPC
cHu3unacb ¢ 0,72 po 0,5.

Ha puc. 2 BuaHo, uto MPC, cBA3aHHbIe ¢ Npo-
MK pemoHTammu (peaHMmauuu, NPOMbIBKU K
apyrue pabotsl 6e3 nogbema N'HO), ysennuumnuco
¢ 3 10 39 pemoHTOB (C 5,5% A0 56,5%), a Konuye-
ctBo PC ¢ oTkazamu THO n Hannunem otnoxe-
HWUIA CHU3UNOCb € 92% 10 29%.

[Jencreytowunin doHg ¢ 2009 roga no Ypatb-
MUHCKOMY MeCTOPOXAEHWIO yBenuuunca ¢ 76
CKBa¥WH A0 120 CKBa¥WH, MPU 3TOM [J€BOHCKUN
hoHA cHM3MACA ¢ 35 ckBaMH (46,1%) Bo 27 cKBa-
WUH (22,5%). CHxeHue MPC ¢ oTnoxeHuamu, B
T.4. ¢ ACIMO nokasaHo Ha pwuc. 3, uncno MPC ¢
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Puc. 1 — fJunamuka usmeHeHus [PC, [1BP u YP® no 2odam
Fig. 1 — Change history for well interventions (WI), premature repairs (PR) and frequently repaired
stock (FRS) by years
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Fig. 2 — Wi distribution history according to the type of repair works

ACNO ot obuiero konnyectsa MPC ¢ oTnoxeHus-
MW CHU3UNOCb C 78% 10 44%.

Bbi6op HanpaBneHus uccnefoBaHUs

npeaotBpauiednsa ACNO B HKT

AHanu3 nuTepaTypHbIX UCTOYHUKOB [3-8] mo-
Ka3blBaeT, YTO MCCNeAoBaHWe npoecca npepoT-
BpaleHns achanbto-cmononapadrHoBbIX 0T/IO-
YKEHUI B HACOCHO-KOMNPECCOPHbBIX TPYHaX MOXHO
CrpynnupoBaTh B CleAytoLme HanpasieHus:

- Mo pe3ynbTatam NPOBEAEHHbIX MPOMbICIOBbIX
pabor o6HapyxuUTb TOT pabounit napamerp
CKBAXWMHbI, KOTOPbIA OKa3blBaeT Haubonbluee
BAUAHWE HA OTNo}eHue napaduHa B HKT u
ONTUMMU3NPOBATb HANAEHHbIA NapameTp B Le-
nAX nNpefoTBpalLeHna napapuHooTNOXeHUs B
CKBaXWHHOM 060pya0BaHNY;

- onpeAenuTb posnb HU3MKO-XMMUYECKUX U Mexa-
HUYECKUX CnocoboB NpefoTBpalleHns napa-
(hMHOOTNOMEHUs 1 BbIGPATL CPeAm HIX Hanbo-
Nlee ONTUManbHbINA BapuUaHT;

- BbIABUTb ONTUMasbHbIA BapuaHT 3NeKTpo-
MarHUTHOro BO3JAENCTBUA Ha CKBAXMHHOE
obopyaosaHue.

MepeuncneHHble Bbille HanpaBneHWUs fe-
TanbHO GblNM U3yYeHbl U NPOLAN NMPOMbIC/IOBbIE
ncnbitanns. OgHum u3 daktopoB napaduHusa-
umu Tpy6 ABNAKOTCA nposiBneHue heppomarHut-
Hbix cBoicTB MHO. B cBA3u ¢ 3Tum Tpebyertcs no-
no6patb marepwman, CnocobCTBYIOLLMUIA CHUKEHWIO
BNUAHWA MarHUTHOrO NONA BHYTPEHHEW noBepx-
HOCTM TPY6 Ha npoLecc napathuHOOTNOKEHNS.

MoaenupoBaH1e MarHuTHOro nons

(MarHuTHOI MHAYKUMM) HAZ rOPU3OHTANbHO
pacnonoxeHHbIMM HaMarHUYeHHbIMM LITOKaMK
(Tpy6amu manoro guamerpa)

B KauyecTBe mogenu s onpepeneHus mar-
HUTHON MHAYKLMK Ucnonb3oBanuch Tpyoel HKT 73
MM €O CcKB. 10037 YpaTbMUHCKOro MecTopoxze-
Hus AO «leonorus». PaboTbl NpoBOAMAUCL B
anpene 2011 r. MarHutHoe none 86131 OLHOMO
113 KOHLLOB ANIMHHOTO TOHKOTO Tena, HaMmarHuyeH-
HOro BAOJMIb CBOEW [NWHbI, annpoKCMMUpyeTcs
nonem B6M3U M301MPOBAHHOTO MArHUTHOTO MO-
nioca (3apsaga) v npeactaBneHo Ha puc. 4. Ecam
NpUHATL Fy6KHY 3aneraHns 3apsga pasHon h, a
BENYMHY MarHuTHoro 3apsza 3a Q v pacnono-
UTb KOOPAMHATHbIE OCY TaKUM 06pa3om, YTobbI
ocb X 6bina HanpasfieHa Ha MarHUTHbIA cesep,
ocb Y Ha BOCTOK, OCb Z BEpTUKanbHO BHU3, TO
CKanfpHbIi noTeHuman byaeT paBeH:

AU:Q*(XZ+y2+ZZ)—3/Z,

a BepTuKanbHas KOMMOHEHTAa aHOMaNbHOro
MarHuTHoro nons npu z=-h:
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Puc. 3 — fJuHamuka usmeHeHuAa [1PC Ha ocnoxcHeHHOM ¢oHde ¢

Hanuyuem ACI1O

Fig. 3 — WI change history applied to the stock of complicated wells with

ARPD
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Puc. 4 — lpumep ompaxceHus 8 MG2HUMHOM NoJe 20pU30HMANbHO20 WMOKA
Fig. 4 — Example of horizontal rod reflection in a magnetic field

AZ=Q*h*(x>+y>+22) 32,

CeBepHas KOMMOHEHTa MarHWTHOro nons
paBHa:

AH=Q*x*(x>+y>+22) 32,

HanpsheHHOCTb MarHuTHOro nons (MarHuT-
Has UHAYKUKA) onpeaensetcs hopmynon:

AT=AZ*sinl + AH*coslI,

roe I — HaknoHeHue.

MpuBeaeHHble Bbllle ypaBHeHWs NpeaHa-
3Ha4YeHbl AN TPEXMEPHOTO MOAENMPOBaHUA
(noctpoexue KapT v 3D-u306paxeHuin), B ciydae
[BYXMepHOro moaennpoBaHus (NocTpoeHue npo-
cuneit npu x(Mamn y)=0) hopmysbl ynpoLyanTca.

B Halwem cnyyae npoBOAMAOCH MOAENNPO-
BaHWe MarHUTHOro NoAs AN CUCTEMbI ABYX TPY6
ANAMETPOM 73 MM, PacnofioeHHble BAONb OA-
HO OCK, Ha Pa3HOM PaCCTOSHWW APYr OT Apyra.

TpexmepHoe MOAENMPOBaHWE MNPOBOAMIOCH B
npeaenax BUPTYyanbHOM MOWAAKM C pasMepom
rpuaa 51 Ha 78 meTpoB (3978 pacyeTHbIX TOYEK).
KapTa aHoManbHOro marHutHoro nons (M3opu-
Ham At ) npeacTaBneH Ha puc. 4. [lpyxmepHoe mo-
AenpoBaHue NPOBOAUNOCH BLONb LLEHTPABHOTO
npocuna (puc. 5). Bcero 6bi10 paccmoTpeHo Ye-
Thipe ciyyas (MoAenw), ¢ pasHbIM PacnooXeHu-
€M HamarH14YeHHbIX LUTOKOB.

Mpy MOAEIMPOBAHWN UCMONB30BANUCH CNEAY-
foLLMe NPEeLYCTaHOBKU: BEIMYMHA MArHUTHOMO 3a-
pAga npuHUManach paeHoi 1, rnybuHa 3aneraHus
Tpy6 (BbICOTa HA KOTOPOI HAXOAMUTCA MarHUTOMETP)
— 2 meTpa. B nepeoit mogenu Tpy6Gbl pacnonoKeHs!
BCTbIK APYr K apyry, 6e3 3a3opa. B cnepyiowmx mo-
nensx (2, 3 v 4) Tpybbl pacnonoXeHbl Ha paccTos-
HUAX 1, 2 M 5 METPOB COOTBETCTBEHHO (pUC. 6).
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Puc. 5 — ModenbHas nnoujadka ¢ pasmepom epuda 51 Ha 78 mempos
(3978 pacdemHbix moyek)
Fig. 5 — Model plot with a grid size of 51 to 78 meters (3978 reference
points)

Mopens 1

P 20 meTpos s
Mogenb 2
10 meTpos 10 mMeTpos
1 meTp
Mogens 3

10 meTpoB 10 metpos

——— METpE ——

Mopens 4
10 meTpoB 10 meTpoB
5 METPOB _—

Puc. 6 — Modenu, ucnonb308aHHble 014 mamemamu4eckux pacyemos
Fig. 6 — Models used for mathematical calculations

[laxe Hebonblmne 3a30pbl Mexay TpyGamu
HaleHO (DUKCUPYIOTCS COBPEMEHHBbIMU MarHe-
Tometpamu (puc. 7-9). Ha paccTosHuaxX paBHbIX
1 60MbLWMX NONOBUHBI ASIMHBI TPY6bI B3aUMOBNN-
sIHME Pa3HOMONAPHbLIX UCTOYHUKOB MPAKTUYECKU
paBHO Hyno. TPy NpaKTUYECKUX UCCNEN0BaHN-
AX Heobxoaumo obpawate ocoboe BHUMaHME

Ha ypoBeHb MOMEX U WX UCKayaloliee BAUAHNE
(ocobeHHoO npu HebonblKX 3a30pax). Kak BuagHO
Ha puC. 7, MaKCMManbHoe 3HayeHne MHAYKLUK
MarHuTHoro nons cocraenset 320 HTa. C yBenu-
YyeHWeMm 3a30pa MarHuUTHaA MHAYKLMA Bo3pacTtaeT
€ 120 HTn (puc. 7, 6) o 290 HTn (puc. 7, r). Takue
e pe3ynbTarbl NoNyYeHbl U HArNAAHO NPOAEMOH-
CTPUPOBaAHbI HA pUC. 8 1 9.

Ha ocHoBe npoBefeHHbIX MCCNeAoBaHUN
1 MOJEeNVNPOBaHUA B OTAENe UHHOBALUIA W IKC-
neptmsbl 000 YK «llewmaoiin» paspabortaHbi
cneynansbhble MydTsl HKT 13 anamarHutHoro

matepuana «AMM». MydTbl «AMM» ycTaHaBnu-

BAlOTCs B TOM y4acTKe, rae HabnoaaeTca MaKkcu-

ManbHOe 3HayeHne HanpsAXEeHHOCTU MarHWUTHO-

ro nons. C anpena 2011 r. Ha4yanocb BHepeHune

MydT  «AMM», nonyyeHbl NONOMKMUTENbHbIE

pe3ynbTarbl:

- Ha cKB. 10037 HapaboTKa cocTaBuna 8 net 6e3
NpoBefeHNs PEMOHTOB CKBaMMWHbl, NPU 3TOM
npu nogbeme FHO otnoxenuit ACMO He 6bin
o6HapyxeHbl. [lo BHegpeHua mydT «AMM»
HapaboTka coctasnsna okoio nonroaa. Mocne
BHeApeHua mydT «AMM» CHU3MAUCL MaKcu-

MasbHble Harpy3ku Ha ronoBKy 6anaHcupa c
4,5TH no 3 TH;
Ha CKB. 10044 n 10042 He 3acuMKCMpPOBaHO
ACMNO Ha obopynoBaHMM NPU PEMOHTE CKBa-
UHbI, TaKKe 3atMKCUPOBAHO CHUXEHWEe Ha-
rPY30K Ha ronoBky 6anaHcupa, B CpegHeM Ha
15-20%;
Ha cKB. 338 yBenuyeHue HapaGoTKW cocTaBu-
no 31%, npu nogbeme MHO otnoxeHua ACNO
6bIIN HE3HAYUTENbHBIMU.

M3meHeHuns o6BoaHeHHOCTU 1 cocTasa ACMO
nocne BHeapeHua mydT «AMM» npuBoaAT K

Puc. 7 — Pe3ynbmamsi 08yxmepHO20 MOJeNUPOBAHUS NO UeHMPAnbHOMy npogut: a) modesns 1,

6) modesib 2, 8) Modesnb 3, 2) Modesnb 4

Fig. 7 — The results of 2-D modeling along the central profile: a) model 1, b) model 2, ¢) model 3,

d) model 4

BbIBOAY, YTO M3MEHEHWA NapameTpoB He3Hauw-
TenbHble, Mo napaduHam — B npegenax 15%, no
acthanbteHam — 21% (tabnuua). Ha Bcex cksa-
¥UHax umenuce otnoxerus ACNO Ha o6opyaoBa-
HUK, NpUYem Ha cKBammuHax 10042 n 338 foBosb-
HO 3HaYuTeNbHbIE.

Ntoru

M3BecTHO, 4TOo Ha oTtnoxeHus ACIMO BausT
teppomarHutHble cBoictBa [HO, noatomy
6biNY NPOBEeAEHbl TPEXMEPHbIE W ABYXMEpHbIe

JKCNO3NUNA HESTb A3 HOABPb 6 (73) 2019
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Puc. 8 — Pe3ynbmamsl mpexmepHo20 Modenuposarus modenu 1 u 2
Fig. 8 — The results of 3-D modeling of the models 1 and 2

MOZJENMPOBAHNA MArHUTHOTO NOAA ANA CUCTEMbI
AByx TpyG manoro auameTpa pacnofiomeHHble
BO/Ib OHON OCW, Ha Pa3HOM PacCTOAHUU ApYr
OT Apyra. 3HayeHna HanpAXeHHOCTU MarHUTHo-
ro nonsA nokasanu, 4to Mexay meTananyecknmm
Tpy6amn HeobXoAMMO YCTaHOBWUTL Crewuuans-
Hble MydTbl HKT, aBTopamu 6bin nogobpax ava-
MarHuTHbI matepuan «AMM». TepBble MydTb
«AMM>» 6bi1 ycTaHoBneHbl B anpene 2011 r. Ko-
nnyectBo MydT B KomnoHoBKe MHO Bapbupyetcs
0T 20 0 35 11 3aBMCUT OT ryOMHbI NOABECKM HACO-
ca v npupogbl o6pasosarus ACMO B THO. O6wee
KO/IMYECTBO CKBaXMWH, 060pyA0BaHHbIX MythTamm
«AMM», coctaBnsaeT 4 CKBaXMWHbl, Ha BCEX NOAY-
YeHbl NONOXMUTENbHbIE pe3ynbTaThl: yBennYeHue
MEXPEMOHTHOrO nepuoja paboTbl CKBAXMHbI K1
CHUXEHME MAKCUMaNbHbIX Harpy3oK Ha ronoBKy
6anaHcupa.

Puc. 9 — Pesynsmamel

pPacnonoXeHHbIMU HaMarHWYyeHHbIMW  LITOKammn
(Tpybamu manoro Avametpa) BbISBNEHO, YTO C
yBenMyeHeMm 3a30pa Mexay Tpy6amm MarHuTHas
MHAYKUMA Bo3pacTtaet ¢ 120 HTn go 290 HTn.

2. Paspa6ortaHbl cneunanbHble mydtsl HKT u3
AnamarHutHoro matepuana «AMMy, npevnmyuie-
CTBOM KOTOPbIX ABAAETCA OTCYTCTBME AOMNOMHU-
TeNbHbIX 3aTpaT (3NeKTPO3IHEPrun, XMUM. peareH-
TOB, NPOMbIBOK 1 T.4.) 1 06CAyXMBaHME pabounm
nepcoHanom HedTenpombicna.

3. BHegpeHve mydT "AMM" no3sonuno cHu3UTbL
KO/IMYeCTBO PEMOHTOB CKBaXWH, CBA3AHHBIX C OT-
noxeHnuamu ACMO Ha o6opyaoBaHum. Mpu nogb-
eme HO B 6onblumnHcTee cnydaes ACMNO o6Hapy-
XEHHbIMU He Gblan.

Jlutepartypa
1. TpoHos B.M. MexaHu3m 06pa3oBaHus CMoNo-
napathm1HOBbIX OTN0XeHN 1 6opbba ¢ HUMU.

Xt MOREND 3
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Fig. 9 — The results of 3-D modeling of the models 3 and 4
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Abstract

Following the transition of most oilfields to the
decline phase of development (mature oilfields)
there are a growing number of problems related
to oil well operation keep arising, particularly,
formation of asphalt-resin-paraffin deposits
(ARPD). The existing various solutions for the
prevention of deposits of asphalt-resin-paraffin
substances in downhole pumping equipment
(DPE) do not make it possible to completely
solve the problem, hence, the problem of ARPD
removing is relevant. The ARPD problem in
Sheshmaoil Management Company LLC exists
on Uratminskoye oilfield, where the number of
premature repairs reached 80%.

Materials and methods

In the first model, the pipes are located end-to-end,
with no gap in between. In the following models the
pipes are located at distances of 1, 2 and 5 meters,
respectively. As the gap enlarges, the magnetic
induction increases from 120 nTto 290 nT.

References

1. Tronov V.P. Mehanizm obrazovanija
smoloparafinovyh otlozhenij i bor'ba s
nimi [Mechanism of resin-paraffin deposits
formation and their control], Moscow: Nedra,
1969, 192 p.

2. Lyushin S.F., Rasskazov V.A. and oth. Bor'ba s
otlozhenijami parafina pri dobyche nefti [Wax
deposits control in oil production], Moscow:
Gostoptekhizdat, 1961, 152 p.

3. Kostryukov G.V., Mazepa B.A. Promyslovye
issledovanija processa otlozhenija parafina
v fontannyh skvazhinah [Field studies of

Keywords

asphalt-resin-paraffin deposits, premature
repairs, ferromagnetic properties, magnetic field,
magnetometer

Results

It is known that ARPD are influenced by the
ferromagnetic properties of DPE; therefore,

3-D and 2-D magnetic field simulations were
performed for a system of two small-diameter
pipes located along the same axis at different
distances from each other. The values of the
magnetic field strength showed that special
tubing couplings should be installed between
the metal pipes, so the authors have selected
the DMM diamagnetic material. The first DMM
couplings were installed in April, 2011. The
number of couplings in the DPE layout varies
from 20 to 35 and depends on the pump
installation depth and the nature of ARPD
formation on the DPE. The total number of wells
equipped with DMM couplings is 4, and positive
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results have been achieved on all of them: these
are an increase in the oil well operation time
between overhauls and reduction of maximum
load on the pumpjack's horsehead.

Conclusions

1. Based on the modeling of the magnetic field
(magnetic induction) above the horizontally
arranged magnetized rods (small diameter
pipes) it was revealed that with the increase

of the gap between the pipes the magnetic
induction increases from 120 nTto 290 nT.

2. Special tubing couplings made of diamagnetic
material DMM have been designed, the
advantage of which is the absence of additional
costs (electricity, chemical agents, flushing, etc.)
and maintenance by oilfield workers.

3. Introduction of DMM couplings enabled
reduction of the number of well workovers
associated with ARPD on equipment. No ARPDs
were detected after lifting the deep pumping
equipment in most cases.
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