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Annotation. The paper considers the problem
of formation of deposits that occur during the
collection and transportation of oil. Deter-

AHHoTaums. B pabote paccmoTpeHa npobriema obpasoBaHuUsi OT-
TNOXEHWUI, BO3HMKAIOWMX Mpu cbope U TpaHCMOPTUPOBKE HedTw.

Onpepensnacb TexHonornyeckass 3gpdeKTUBHOCTb NPUMEHEHUS
MEepPONPUATHIA N0 NPOBEAEHNIO MPOMbIBOK CUCTEMbI cbopa CTpeTeH-
CKOro MEeCTOPOXAEHUSI C MPUMEHEHMEM YrNEeBOAOPOAHBbIX PacTBO-
putenen. TexHonormyeckass apdeKTMBHOCTb paccMmaTpuBaemMbIX

mined the technological efficiency of applica-
tion of measures on carrying out of the leach-
ing system for the collection of Stretenskaya
deposits with the use of hydrocarbon solvents.
The technological efficiency of the technolo-

TEXHOIOMIN OLEeHMBanach no pesynbtatam nabopaTopHbIX uUccne-
fAoBaHuin. JlabopaTopHble MccrieqoBaHnUs MPOBOAUMNMCE MPU MO-
MoLLM NnabopaTopHON yCTaHOBKa «XOINMOAHOMO CTEPXKHS».

gies under consideration was evaluated based
on the results of laboratory studies. Laboratory
tests were performed using a laboratory instal-
lation «Cold Finger».

Keywords: complications in the collection of
oil, highly viscous emulsions, oil-water emul-
sions, asphalt-tar-paraffin deposits, a system-
atic approach, evaluation of economic effi-
ciency, modeling of the pipeline.

KnioueBble cnoBa: OCroXXHEHUS npu c6ope He(bTI/I, BbICOKOBA3KMNE
SMYIbCUN, BOD,OHe(bTﬂHbIe AMYIbCUMN, accbaaneHocmononapach-
HOBbIE OTMOXEHWUS,, CUCTEMHBLIN NOOX04, OLEHKa 3KOHOMWUYECKOMN

abeKTMBHOCTH, MOAENMpPOBaHNe Tpybonposoaa.

B nocrieqHue AecAaTuneTus CyLecTByeT TeHOeHUMS yBeNnUYeHUs 40nn TpyaHOM3BNekaeMblx 3ana-
coB (TPU3) yrmeBogopodoB. 3anacbl TakMx BMOOB HEDTU COCTABMSAIOT Nnopsigka OOHOro TPIIH.
TOHH N 3HAYNTENBHO MPEBbLILLAIOT 0OGBEM OCTATOYHbIX M3BMIEKAEMbIX 3arnacoB HE(PTN Marion 1 CpeaHen BA3-
kocTu [1]. Takme HepTn XxapakTepu3yrTCA BbICOKUMU 3HAYEHUSIMU NITOTHOCTU, BA3KOCTU N COAEPKaHUS CMO-
noaccanbTeHoBbIx BewwecTs (CAB) n, Bcrnieacteme 310ro, BbICOKON CTOMMOCTbLIO A400bIMN 1 TPAHCMOPTUPOBKU
BBMAY BO3HMKAOLWMX OCIOXHEHNSX [2]. MNpu TpaHCNopTUpOBKe BbICOKOBA3KMX HedTeln (BBH) no nuHenHbim
TpybonpoBoAaM BCTPEYAOTCA BECOMbIE MPOBNEMBI, CBSA3AHHbIE C HAaNMMYMEM Y dontonaa CroXHbIX Peonori-
YECKMX CBOWCTB, CMOCOBHOCTM K 3MYITbIMPOBAHMIO M a4re3vpoBaHnto acdanbTocMoronapagUHOBbLIX OTIOXe-
HuK (ACIMO) [3—4]. 3Tn cBoncTBa NPUBOAAT K NOSIBEHNIO BOMbLUMX NOTEPb AABMEHWUSA Ha TPEHWe, YMeHbLUe-
HUO MexxouncTHoro nepuoga (MOIM), yxyawenuto pecypca HedhTeaoObIBaloLLIEro U TpaHCcnopTupytowero o6o-

pyOooOBaHUSA 1 BO3MOXXHOMY BbIXO4Y JIMHEAHOro TpybonpoBoga 13 cTpost [5-6].

OAHUM 13 KpyNHENLIMX LiexoB fo6bMn HedTu 1 rasa (LWAHI) Ha TeppuTopum MNMepmckoro kpasi aensieTcst
LIOHT Ne 10. AHanmaunpyst TEXHONOMMYECKMI pexxum paboTsl obbiBatowmx ckBaxkuH (TPOC) Ha 01.07.2019 .
3KCMNNnyaTaunoHHbIA (POHO MECTOPOXKAEHUS COCTOUT U3 772 CKBaXWH, U3 KOTOPbIX 386 ABMSAIOTCH OCIOXHEH-
HbIMK. CTaTucTMka ocnoxHeHHoro doHaa LIOHI Ne 10 npeacrasneHa B Tabnumue 1.

AHanumanpys Tabnuuy 1, MOXHO caenaTb BbIBOA, YTO OCHOBHBIM OCIOXHEHMEM Npu J00blYe HepTM Ha
Tepputopun LIOHI Ne 10 sensietca obpasoanne ACIIO (87,82 % un 43,91 % OT OCNOXHEHHOrO 1 Ao0bIBato-
Liero poHaa COOTBETCTBEHHO).
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Tabnuua 1 — Ctatuctuka ocroxHeHHoro cooHaa LIAHI Ne 10

MpuynHa BKMOYEHUS B OCNOXHEHHBIN (PoHA,
XapakTepucTtuka
ACINO BBO Kopposus | Mex. npumecu Mmapathbl
KonnyecTtBO CKBaXWH, LIT 339,0 19,0 12,0 5,0 11,0
IMpoueHT oT ocrnoxxHeHHoro hoHAaa, % 87,82 4,92 3,11 1,30 2,85
MpoueHT oT gobbiBatoLero oHaa, % 43,91 2,46 1,55 0,65 1,42

Mpun 6opbbe ¢ acanbTeHocMononapaguHoBbiMU OTroXeHMAMU (ACIO) NPUMEHSIIOT pasnnyHbIe TEX-
Honorun. MeTogbl No yaaneHuio unu npegorepailenmto obpasoanns ACINO anddepeHUmpytoT Ha: dunamye-
CKue, XMMU4eckue, TEMMOBbIE, MEXaHUYECKNE N KOMMMeKCHble [7]. Tpynna domanyecknx MeTogoB OCHOBaHa Ha
NPUMEHEHUN Pa3fUYHbIX (PU3NYECKNX BO3AENCTBMIN Ha pniona, cpeam HUX: MarHUTHOe, akyCTU4ecKoe U yrb-
TpassykoBoe [10, 11]. K xuMmyeckum mMeTogam OTHOCAT MpUMEHeHue peareHToB-uHrmbutopos ACIIO ans
npegoTBpaLLeHns 06pa3oBaHUsA OTIIOXKEHUI, MPUMEHEHNE YITEBOAOPOAHbIX pacTBopuTtenen ACIO n moto-
LLIMX COCTaBOB C Lierbio yaaneHus OTnoXeHU NyTemM UX pacTBOPEHNs, yaaneHnsa unv nnaenexnus. Tennosble
MeTOAbl OCHOBaHbI Ha cnocodHocTn ACTIO nnaBuTca Npu TemnepaType Havana Kpuctannunsaumm napaduvHa
(THKITT), cTekaTb C HarpeTon NOBEPXHOCTU U MpeacTaBreHbl NPUMEHEHNEM Ipetomnx kabenen ansa oborpesa
HKT wnn Tpy6onposoga, 06paboTok ropsiien HedpThio, Bogow unv napoM [8, 9]. Tak e k nanmyeckum MeTo-
AaM MOXHO OTHECTU TEXHOJOTMM HAHECEHUST creumarnbHbIX NMOKPbITUA Ha BHYTPEHHWE MOBEPXHOCTU Tpybo-
NpoBOAOB. [JaHHbIE MOKPbLITUST YMEHbLUAT MHTEHCMBHOCTL 0Opa3oBaHust ACIO BBMAY OTCYTCTBUSI KOHTAKTa
dnonga U cTeHkn TpybonpoBoA4a U MOHWKEHHOMY 3HAYEHMIO LLEPOXOBATOCTM MOBEPXHOCTU OTHOCUTENBbHO
BHYTPEHHEN CTeHKn TpybonpoBoaa. MexaHnyeckne MeTofbl OCHOBaHbl Ha yaaneHun yxe obpasoBaBLUNXCSA
oTnoXxeHun Ha cteHkax HKT 1 npegctaBneHbl B MPUMEHEHNN pa3nnyHbIX BUAOB cKpebkoB. KoMmnnekcHble me-
ToObl MPencTaBnsAlnT cobov KOMOMHALUMIO ONMCaHHbIX paHee MEeTOAOB Anst yBenuyeHust aeKTUBHOCTH
ouncTkm mnm npegotepaiienHns ACIMO. B UOHM-10 oCHOBHbIMM MEPONPUATUAMU YOANEHUIO OTIOXEHWUN
ACTIO BHYTpU NWHENHBIX TPYOOMNPOBOAOB SABMAOTCA NPOMbIBKM ropsidert Hedptbto (MMH), ropsayen sBogon
(MrB) n yrmesogopoaHbiMu pactBoputensamu (YBP). CtaTtnctvka no npuMeHeH o 4aHHbIX MepPONpUSATAA Npu-
BeAeHa Ha pucyHke 1.
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PucyHok 1 — CtaTucTVKa NpUMEHEHNS pasnnyHbIX TEXHOMOMNIA
no yaanexuio otnoxeHun ACINO B nuHenHbIx Tpybonposogax LAHI-10

AHanManpysi pucyHok 1, MOXXHO caenaThb BbIBOA, YTO HaMboree akTMBHO NPUMEHSETCS TEXHOSOMMS NMpo-
MbIBKW NIMHENHBIX TPYOOMNPOBOAOB ropsAyen Bogon. [aHHbln hakT 06bsiCHAETCS HU3KoM cebecToMMOCTbIO pa-
6ouero areHTa. OgHaKko, faHHbIN BUL MPOMbIBKA UMEET HU3KMUE 3HAYEHUS TEXHONMOrMYEeCcKon 3eKTUBHOCTH
N BO3MOXHO NOTpebyeT NpoBeAeHNS NOBTOPHLIX NMPOMBLIBOK B Grivikainiiee Bpemsi, 4To cHmkaeT MOI Tpy6o-
npoBoAa M CTaBuUT MO BOMNPOC SKOHOMUYECKYD 3(P(EKTUBHOCTb NPOBEAEHUS JAaHHOrO MeponpuaTtug. Bos-
MOXXHOWN anbTepHaTUBOW NPOBeAeHNS MPOMbIBOK ropsyen BoAOW MOryT ABMASATLCA NPOMbIBKA C MPUMEHEHUEM
YBP. lNpeanonaraeMon NpUYnHON UX PELKOro MCMONb30BaHUA ABNAETCS HEBEPHbIN Noabop pabo4ero areHTa,
YTO BEAET K CH/XKEHUIO BO3MOXHOWN TEXHOMNOrMYeckon apekTMBHOCTM U, KaK CrieaCcTBME, K HEBEPHOWN OLEHKe
TEXHUKO-3KOHOMUNYECKON 3OEKTUBHOCTU MPUMEHEHUS JAHHOIO MEPONPUATUS.

VccnenosaHus no onpeaeneHnto ahekTMBHOCTU NpUMEHeHNS pasnuyHbiX YBP ans nposeaeHus npo-
MbIBOK NIMHENHBLIX TPybonpoBogax nposoannmck ang CTpeTeHCKOro HeTAHOroO MECTOPOXAEHNS, OTHOCSLLIE-
rocs kK LIAHI Ne 10.
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B paGote uccnegosanock Tpu pasnuyHbix pacteoputens ACIMO: 3OPUJIT-270, J1I3K P-016, PTC-1. Onpe-
JerneHne TEXHOMNOrMYECKON achdEKTUBHOCTY NPUMEHEHME AaHHbIX PEAreHTOB Ha NIMHENHBLIX TPybonpoBodax ocy-
LLIECTBIANOCH C UCMOMNb30BaHMEM NPOb Tpex MoLwwaaHbIX 06 BEKTOB paccMaTpruBaeMoro MECTOPOXKAEHMS.

OnpegeneHune TexHonormyeckom acpdekTMBHOCTU NpoBeaeHus ob6paboTok TpybonpoBogoB pacTBOpU-
Tenammu ACIIO ¢ uenbio yaaneHus yxxe chopMMPOBaBLLMXCS OTIIOKEHUA NPOBOANIIOCH HA YCTAHOBKE «XO-
nogHoro crtepxHs». Wccnenosanve adpdpektuBHocTM pactBoputene ACIMO npoBoaunocb Ha obpasuax
ACTI1O, nonyyeHHbIX U3 Npobbl paccmMaTpuBaeMoro 00bekTa, NyTeM OMyCKaHWUs «XONOGHOIo CTEPXKHSA» B CBO-
6oaHbI 06beM pacTBopuTens Ha 60, 120 n 150 cekyHa. S dheKTMBHOCTb pacTBOPSAIOLLEN CMTOCOBHOCTM pac-
TBOPUTENS OLIEHMBAnach Nno BbipaxeHuto (1):

N =22% 100
= — ()
C, (1)
rae N — koachduumeHT pacTBopstoLen cnocobHocTn B %; Ci1 — konuydectso ACIO B rpaMmax Ha CTepxHe
nocrie obpabotkn; Cz — konmyectso ACIO B rpammax Ha cTep)kHe 00 06paboTKu.

B Ttabnuue 3 npuBeneHbl pesynbTaTtbl ONpeneneHns apeKTUBHOCTM pacTBOPSIOLLEN CMOCOBHOCTU
pactBoputenen ACI10.

Tabnuua 3 — PesynbTaTthl onpegeneHust ahpekTMBHOCTM pacTBopsitoLLer cnocobHocTu pactBopuTenen ACIMO

OObekT HasBaHue uccnegosaHus | Pacteoputens ACIMO | Bpems pactBopeHusi, ¢ | 3SddekTnBHOCTb, %
GZU-1495-P1 60 63,89
GZU-1495-P2 3PPUN-270 120 76,31
GZU-1495-P3 150 90,15
GZU-1495-P4 60 77,19
GZU-1495 GZU-1495-P5 ®JIBK-PO16 120 82,98
GZU-1495-P6 150 86,32
GZU-1495-P7 60 67,31
GZU-1495-P8 PTC-1 120 93,46
GZU-1495-P9 150 96,56
GZU-1496-P1 60 71,38
GZU-1496-P2 3dPUN-270 120 74,13
GZU-1496-P3 150 76,330
GZU-1496-P4 60 84,586
GZU-1496 GZU-1496-P5 ®JIBK-PO16 120 86,26
GZU-1496-P6 150 92,36
GZU-1496-P7 60 79,50
GZU-1496-P8 PTC-1 120 85,17
GZU-1496-P9 150 88,462
GZU-1467-P1 60 93,85
GZU-1467-P2 3PPUN-270 120 94,02
GZU-1467-P3 150 94,47
GZU-1467-P4 60 96,55
GZU-1467 GZU-1467-P5 ®JIBK-PO16 120 96,99
GZU-1467-P6 150 97,61
GZU-1467-P7 60 90,44
GZU-1467-P8 PTC-1 120 93,48
GZU-1467-P9 150 95,78

AHanuanpysi faHHble Tabnuubl 2, MOXHO caenaTtb CneayLlme BolBOObI:
e [1na npobbl HedTH, OTOOpaHHOM ¢ obbekTa GZU-1495, Haubornee adeKkTMBHBIM pacTBOpUTENEM
ACTIO B TeueHun BpeMeHmn peakummn 150 cekyHa siBnsietcs peareHT PTC-1 (adodpekTmBHOCTL cocTaBuna 96,56 %).
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e [Inda npoObl HedpTn, oTOBpaHHON ¢ obbekTta GZU-1496, Hanbornee acbdheKTUBHLIM pacTBOPUTENEM
ACTI1O B TeueHumn BpeMeHn peakumnmn 150 cekyHn Takke aBnsaetcsa peareHT PTC-1 (3chdeKkTMBHOCTbL cocTaBuna
88,462 %).

e [Inda npoObl HedpTn, oTOBpaHHON ¢ obbekTta GZU-1467, Hanbornee acbdheKTUBHLIM pacTBOPUTENEM
ACTI1O B Te4deHun BpemeHun peakumm 150 cekyHp aBnsietcs peareHT PIIOK-P016 (acbdekTmBHOCTL cocTaBuna
97,61 %).

Ha ocHoBaHMM NOMNy4YeHHbIX pe3yrbTaToB NPOBEAEHHbIX NabopaTOpHbIX MCCIEQOBAHMI MO OLIEHKE 3d-
dekTnBHOCTU NpuMeHeHus pacteoputenen ACIMO Ha ycTaHOBKe «XONMOOHOro CTEPXHA» onpegeneHo, Yto
npoMbIBKM HedTenpoBodoB pacTteoputenammu ACIO aBnsoTca TexHonorndeckn appekTuBHbIMU. Tak xe
MOXHO OTMETUTb, YTO TexHorormyeckas 3(PEKTUBHOCTL MPOBEAEHUS pacCcMaTpUBaeMblX MepornpuaTuin
CWIMTbHO 3aBMCUT OT NpaBuibHOro nogbopa npumeHsiemoro YBP 1 BpemeHn npoBeaeHnsi o6paboTku.
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