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AHHOTauuA

B HacTosALei paboTe pacCMOTPEH MeToA UMNYNbCHO-KOZ0BOrO rugponpocnywmnsaius (MKI) Ha ogHo U3 nnowazeit MecToposKkae-
HUsa Bonro-Vpanbcxoﬁ NMPOBUHLNMK C Le/1IbI0 OLeHKU JIOKaJIN30BaHHbIX 3aNacoB yriesoaopoaoB (VB) n uenecoo6pa3uocm npose-
LeHus reonoro-rexHuyeckux meponpuatuim (F,TM), Takux Kak 3apeska 6okoBoro ctBona (36C) Ana ux BbIPaGoOTKM U yBeNMYeHus
KOHeYyHoM Hed)Teomaqu AO 3HAY€HUA, YCTAHOBJIEHHOI0 NPOEKTHbIM AOKYMEHTOM. B Xoae npoBefeHua UKT 6b1am pelieHbl cnepy-
ouiue 3a4a4u: oueHeHbl 0CTaTO4YHble 3anachbl VBB unccnepyemom paﬁoue; paccyuTaHbl NPOrHo3Hble NOKa3aTeNln XXUAKOCTH, He(bTM
nocse nposefenuns 3bC; oueHeHO BNMAHUE BO3MYLLalOLLE CKBaXKUHbI Y1 HA CKBAXKUHbI OKPYXKEHUA.

Matepuanbi n metozbl npoueaypa pasfnoxeHns KOMMIEKCHOTO OTKNMKa AaBNEHNA Ha Kax/oM
B npouecce uccnegosanus NKI nponssoannach 3anunch 3a60iHbIx CKBaX{MHe Ha KOMMOHEHTbI, KaXjasa 13 KOTOPbIX KOPPeanpyeT TONbKO C
AaBNEeHUI B CKBAXMHAX C NOMOLLbIO @BTOHOMHbIX FNYOUHHbIX “cTopumen ebUToB OAHOM 13 BO3MYLLAKOLLMX CKBAXMH.

MaHomeTpoB zPas-20M (4yBcTBUTENBHOCTbIO 20 [1a) Ha ocHOBe

TepmMocTabunnM3npoBaHHOro KBapLEBOro Kpuctanna. Takxe KntoyeBble cnosa

npou3BoOANNNCE 3amepbl NPUEMNUCTOCTH HarHeTtaTesbHOW BO3MyLL|,aIOLL|,el7| rmappoavHamu4yeckne nccnefoBaHna CKBaXuH, rugponpocnywimesaHue,
CKBaXWMHbl C MOMOLLbIO NE€PEHOCHOro pacxogomepa. WKl-nccneposaHune Hed)TﬂHOI;I nnacrt, rmaponpoBoaHOCTb, Nbe30NpPoOBOAHOCTD,
OCHOBAHO Ha meToje I/IMI'IYI'IbCHO-HOAOBOI?I Aekomnosununn (MKﬂ) — Cbl/II'IpraLlMOHHO-eMHOCTHbIE CBOWCTBA, I0KaNM3aLms 3anacos
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Abstract

In this paper, the method of pulse-code testing (PCT) on one of the squares of the fields of the Volga-Ural province to assess localized reserves
of hydrocarbons (HC) and the feasibility of workovers and sidetracking to increase ultimate recovery up to value at field development plan. During
the PCT, the following tasks were solved: the residual hydrocarbon reserves in the study area were estimated; the forecast indicators of liquid and
oil after the sidetracking were calculated; the influence of the generator well Y1 on the surrounding wells was estimated.

Materials and methods into different components, where each component correlates with the
During PCT surveillance, downhole pressures were recorded at wells flow rate changes history of only one particular generating well.

using zPas-20M quartz pressure gauges (with a resolution of 20 Pa)

which is based on a temperature-stabilized quartz crystal. Furthermore, ~ Keywords

water injection rate of the injection well was measured using a portable  well testing, interference test, oil reservoir, transmissibility, diffusivity,
flow meter. reservoir evaluation, reserves localization

PCT is based on the Pulse-Code Decomposition (PCD) algorithms —

a procedure for decomposing complex pressure responses at each well
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BBegeHue
B HacToswee Bpems 60NbWMHCTBO MeCTO-

POMAEHWIA BCTYNUAU B MO3AHIOK CTAAMIO pas-

paboTku (3 1 4 cTafnmM) CO CNOKHOI CTPYKTYPOIA

0CTaToOYHbIX 3anacoB. Hanuuue HeppeHupye-

MbIX 3anacoB 06ycnaBnMBaeTcs CNOXKHOCTbIO

reoNornyecKkoro CTPOEHNA 3anexei, Kyaa BXo-

AWT BEepPTUKaNbHaA HEOAHOPOAHOCTb MNACTOB,

CUNbHAA PacYNeHeHHOCTb, yXyalWeHHble (uib-

TpauMOHHO-eMKOCTHble cBoicTBa (PEC), TekTo-

HUYECKUE HAPYLIEHWs, NOBbIWEHHbIE BA3KOCTM

[1-7]. [na BbiABNEHUS OCTATOYHbIX 3anacos

yrnesogoposos (YB) v ycnewHoro nposese-

HUS FEO0NOrO-TEXHUYECKUX MEepONnpuATUiA Ans

UX BbIpabOTKM OCTPOI HEOGXOAMMOCTbIO ABNSA-

eTcs NPOBeAeHUe AOMONHUTENbHbIX UCCAeao-

BaHWii, OAHNM W3 KOTOPbIX ABAAETCA UMNY/b-

CHo-KofoBoe ruaponpocnylmsarue (MK) [8].
Lienu v 3apaun pabotbl:

1. OueHuTb 3hHeKTUBHOCTL PaboTbl BO3MYLLA-
foLLen CKBaMUHbI Y1, ee BNUAHME HA OKPY-
atowie CKBaXMUHbI;

2. OueHuTb NOTeHUManbHyo 3PHEKTUBHOCTL
nposegeHns 3apesku 6GOKOBOro CcTBONA
(36C) B ckBaXMHe X3.

OnucaHune o6beKTa nccnegoBaHuA

B cratbe paccmatpuBaerca npumep
nposepeHna WKI-uccnegoBanms Ha ofHomM
13 nnouagen mectopoxaeHuns Bonro-Ypanbckoi
HedTerasoHOCHOM NPOBUHLWN ANS OLLEHKM NoKa-
NN30BaHHbIX 3anacos YB 1 uenecoobpasHocTu
nposeaeHus pasnunuHbix ITM (3ape3ka 60KOBbIX
CTBO/IOB, ynNoTHAOWee GypeHue, PEMOHTHO-
n3onAUnoHHbIe paboTel (PUP)) ans ux Bbipa-
6OTKM U yBENUYEHUs KOHEYHOW HedTeoTAaum
10 3HaY€EHWSA, YCTAHOB/IEHHOrO NPOEKTHLIM JOKY-
meHTOM. (Mo cornacoBaHmio ¢ HeAponosb3oBare-
fleM Ha3BaHuMe MeCcTOpPOXAEHWS He pasrialiaer-
Cs; HYMepaLms CKBAXMUH U3MeHeHa.)

O6bEKTOM McCnefoBaHuUs ABNAETCA Npo-
AYKTUBHbLIA TOPU3OHT, HA KOTOPOM MPOBOAM-
ANCb TUAPOAMHAMMUYECKME UCCAeAoBaHUA
ckBaxuH (FTANC), B yactHocTn — meTtogom NKI
(tabn. 1).

B uccnegoBaHue BOWAKM BO3MYyLLAKOWLASA
HarHertatefibHas CKBaxuHa Y1, gobbiBawouime
CKBaMMHbl X1, X5; Nbe30MeTpuYecKkme CKBamm-
Hbl X3, X4 (puc. 1).

4-’-} — BO3MylLaloLLas CKBaXNHa
generator wel

Puc. 1. ®paemeHm kapmsi paspabomku

¢ ydyacmkom uccnedosaHus K. 3decw

u danee ygemamu 0603HayeHbl AUMopayuu
Kon/iekmopa

Fig. 1. Fragment of reservoir development map.
Henceforth reservoir litho-phases are marked
by different colors

Tabn. 1. leonozo-gusuyeckue napamempsl npoOyKMUBHO20 20pU30OHMA
Tab. 1. Geological and physical parameters of the oil strata
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Puc. 2. Pexcumbl pabomsi 803myujatouseli CKBAXCUHbI U 3anUCb 0aBieHUsA 8 peazupyoujux
CKBAaXCUHAx okpyxceHus (cuHum ysemom) — a, pesynabmamsl MK/, KpacHbim —
dempeHOUpoBaHHbIE KpUuBble, YePHbIM — OMKAUK 8 pea2upyoujux CKBAXCUHAX HA U3MEHeHue

pacxoda 8 ceHepamope — b

Fig. 2. Injection rates of the generator and pressure recording in the surrounding receivers
(in blue) — a, Pulse code decomposition results. Red — detrended pressure, black — revealed

pressure response in receiver on rate changes in generator — b
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OnucaHue meToAa UccneaoBaHua
imnynbcHo-KoAOBOE TMApONpOCAylWMBa-
HWe ABNAETCA PasHOBMAHOCTbIO TUAPOMNPO-
CNyWNBaHUA. YHUKANbHOCTb 3TOW TEXHONOMMM
3aK/04aeTCA B CO3AaHNM «KOAa» C NMOMOLLbIO
OCTaHOBKM 1 3aKa4yKy PpasAnyHbIX Nepuopos
Mo 3apaHee NoAroTOBAEHHOMY nnaHy [4]. Mpo-
uecc nposeseHus VKT Bkntouaet B cebs rpynny
CKBaX{WH: BO3MYyLLAlOLYl0 — Ha KOTOPOW CO3-
AaoTca (UNbTPaLMOHHbIE BOJIHbI AaBleHUs,
1 pearupyloume — KOTOpble PerucTpupyiot
C NOMOLLbI0 BbICOKOYYBCTBUTENBHBIX NTPUGOPOB
n3meHeHue 3aboiHoro gasnenus (puc. 2a).

TexHonorua VIKF pns pacwudposku cur-
Hana Ha pearupyloLmnx CKBaxnHax Ncnonb3yer
METOAMKY MMMNYNbCHO-KOAOBOW A€KOMNO3ULUN
KD [3].

WK[ — npouecc pa3noxeHua faBneHus,
3annCaHHOro C MOMOLLbIO BbICOKOYYBCTBUTEb-
HbIX NPUOOPOB B KaX/ON CKBAXWHE HA KOMMO-
HEeHTbI, KaXAas 13 KOTOpbIX KOpPenunpyer ToNb-
KO C MCTOpMer NpUemMnUCTOCTU BO3MYyLLatoLLent
cKBawMuHbl. [Tokasarenu pesynstatos VK] npeg-
CTaBfeHbl Ha pUCYHKe 2b, Ha KOTOPOM KpacHbIM
LLBETOM OKa3aHo AeTpeHAMpoBaHHOe JaBsle-
HWe, YepHbIM LIBETOM MOKa3aHbl pe3ynbraThbl
AEKOMMNO3nLUK.

AHanu3 nony4yeHHbIX pe3ynbTaTos

B xope BbinonHenus WKI 6bino oueHeHo
nnactoBoe AaBfieHVWe B OCTAHOB/EHHbIX CKBa-
wuHax (puc. 3a). Bo Bcex paccmatpuBaemblx
CKBaXWHax HabNoAaloTCA BbICOKME 3HAYeHus
NNacToBOro faBfieHUs. BbicoKoe paBneHue
B NMbe30METPUYECKMX CKBaXMHax X3 un X4 cBu-
[eTenbCTByeT 0 TOM, 4TO Ha [JaHHOM yyacTKe
NPOUCXOANT NOJAEPKKA NNACTOBOro AaBneHus
HarHetateNbHbIMU CKBaXUHamu Y1 n X2, yto
B CBOI0 o4yepeab ABNAETCA CNeACTBMEM XOPO-
Wwen NpoBOAMMOCTM nnacta B HanpaBieHWUn
C ceBepa Ha tor.

[pouecc pacnpepenerHus gaBneHns no nna-
CTYy NPOWCXOAMT AOBONbHO PaBHOMEPHO, YTO
CBUAETENbCTBYET 0 6NM3KMX 3HAYEHUAX Nbe3o-
NPOBOAHOCTEN B WMHTEpBanax paccmartpuBae-
MbIx CKBauH (puc. 3b). Take ¢ nomoubto VK
6bi1 ONpefeneHbl MHTEPBabHbIE TMAPONPOBO-
[OHOCTU B M3y4aeMoMm parioHe. Pasnuuus rugpo-
npoBozHoOCTel, nonyyeHHble no UKI n PUTNC,
ABNAOTCA CNeACcTBUEM pa3nuuns 3hdeKTUBHbIX
(nepdopupoBaHHbIX) M CBA3AHHBIX TOMUMH
(tabn. 2), KoTopble MOryT 6biTb BbI3BaHbI HEMON-
HOTOI OXBaTa nmnacra no BepTuKanu nnbo noa-
KNIOYEHNEM K OCHOBHOMY NNacTy LOMONHUTENb-
HbIX MPOMNNACTKOB.

B npegenax cBA3aHHbIX TOAWMH ObinK oLe-
HeHbl HAaCbILWEHHOCTN B MHTepBanax CKBAMWH.
Mcxops 13 nonyyeHHbIX 3HaYeHWIN HACbIL,EHHO-
CTW, MOXHO CYAUTb O BO3MOXHOM Hannumm noka-
N30BaHHbIX 3anacoB YB B uccnegyeMom pavioHe
(B ocobeHHOCTM B MHTepBane Y1-X3 u Y1-X4, rae
3HaYeHUs BOAOHACHIUEHHOCTM (Sw) paBHbl COOT-
BeTCTBEHHO 0,5 1 0,51) (puc. 4a), B CBA3U C 3TUM
6blna paccMoTpeHa BO3MOMKHOCTb NPOBEAEHNSA
[TM (3ape3ka 60KOBOro CTBOMA) B CKBAMMHAX
X3 1 X4. Bblnn paccunTaHbl NPOrHo3Hbie Ae6UThI
}uakoctn n Hethtn ot nposeaenuns 36C (puc. 4b).

KT no3sonuno onpeaenunts KonnyectseHHoe
BIMAHME BO3MYLLAIOLLEN CKBAXMUHbI Y1 Ha ee OKpy-
¥eHue. VIHhopmauus o KONMYeCcTBEHHOM Bus-
HWN BO3MYyLLAIOLLEN CKBaXMHbI Y1 Ha CKBaWHbI
OKpYXeHUs no3sonser nogobpatb onTUMalb-
HbIi peXum paboTbl CKBAXUHbLI Y1 AN «40Bbl-
paboTku» ocTaTouHbIX 3anacos YB. Tak, Hanpu-
Mep, ycioBus paboTbl CKBaXUHbI Y1 Ha TeKylem
pexume No3BoNAI0T NOBbLICUTL JaBNIEHNE B CKBA-
XUHe X1 Ha 9,8 atm B mecsL (puc. 5a). Mpupoct
XWUAKOCTW B CKBaxuHe X1 npu 3Tom cocTaBun
2,9 m3/cyr.

Ta6s. 2. CpasHeHue 3¢ppekmusHbix moawuH no UK u PUTUC
Tab. 2. Comparison of net thicknesses according to PCT and OH logs

WHtepsan  TonwmHa TonuwmHa
nnacta no MKl  nnacta no
hyer M PUTNCh,, 0o M
1,9 5,6
0,96 2,3
2,7 2,6
1,7 1,8
4,4 2,2

Beptukanb-  KommeHTtapum

Hblil 0XxBaT

E,ea.

0,34 Huskuin koacduumeHT oxsata
0,42 Huskuin koacduumeHT oxsata
1,1 Bbicokuii KoathdurumeHT oxBaTa
0,94 Bbicokuii KoathdurumeHT oxBaTa
2 Bbicokuii KoadbuumeHT oxeaTta

Pe — nnactoBoe faBneHue, atm
reservoir pressure, atm

+

— BO3MYyLLAOLLaNA CKBAKMHA
generator wel

O — rugponpoBoaHocTb, MA-m/cl?
transmissibility, md-m/cp?

]

PUTAC

X — Mbe3onpoBoANMOCTb, M2/ ceK
diffusivity, m?/sec

— BO3MylLalolLas CKBaXMHa
generator wel

Puc. 3. lnacmossie dasneHus (a). OyeHka 2udpo- U Nbe3onpoBodHOCMU CBA3AHHOU Yacmu

naacma s mexcckgaxcutHom npocmparicmse (b)

Fig. 3. Formation pressures (a). Estimation of cross-well reservoir transmissibility and diffusivity

of the connected part of the formation (b)

SwW — BOAOHACHILEHHOCTb
water saturation

e ]

PUMAC

. 2

h —addektnHas pabotaiowas
TonwuHa no UKI, m
PCT revealed net reservoir
thicknesses, m

— BO3MYyLLAOLLan CKBAKMHA
generator well

b

E h —TonwwuHa no PUTUC, m
open hole log thicknesses, m

QX — NPOrHO3HbIN A6UT KMAKOCTU, M/ CyT
liquid rate forecast, cmd

QH — NPOTrHO3HbIA AebUT HedTH, M3/ cyT
oil rate forecast, cmd

Wc — nporHo3Has 06BOAHEHHOCTb, %
watercut forecast, %

— HanpaBnenus 3apesku bC
sidetrack direction

— BO3MyLLalolas CKBaXmnHa
generator wel

P

Puc. 4. OyeHka c8A3aHHOU MONU4UHBI KOJIIEKMOPA U HACLIWEHHOCMU 8 30He UCc1edosaHua — a,
npo2Ho3Hble nokazamenu cksaxcuHbl X3 nocne nposedeHus 36C — b

Fig. 4. Estimation of the associated reservoir thickness and saturation in the study area — a,
Forecast indicators of the X3 well after sidetracking — b
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Momumo nHTepBanbHbix nccnegosanuin VKM
faeT npeAcTaBneHe O HenpoW3BOAUTENbHON
3aKauke. TaK, Nocne aHanunsa CKBaxmHbl Y1 6bi10
BbIAB/IEHO PACXOX/AEHUe CKUH-(DaKTopa v r’Mapo-
NPOBOAHOCTM Ha LMKNax 3anycKka v OCTaHOBOK
CKBaMHbl (puc. 5b), YTO roBOPUT O HEMpPOMU3-
BOAMTENbHON 3aKayKe NpW TEKYLUX Pexumax
paboTbl cKBawmHbI (pUc. 6). [laHHblid dhakT Gbii
NnoATBEPX/AeH NPOBeAeHHbIM MO3/jHee NPOMbIC-
noso-reopusnyeckum uccnegosarvem (Mru),
B pe3ynbTaTe KOToporo Gbina obHapyxeHa He-
repMeTUYHOCTb IKCNAYaTaLMOHHON KOMOHHbI.

Utoru

B xone nposeaerus NKI 6binn peweHsl cneay-

ol e 3afaun:

® OleHeHbl ocTaToYHble 3anackl YB B uccnepy-
eMOM parioHe;

® paccyuTaHbl NPOrHO3Hble NoKasatenu Xua-
KocTu, HedT nocne nposepeHus 3bC;

a

WK

g

CKBaXWHbI, aTM

— BO3MyLLaloLLas CKBAXMHA
generator wel

T — Tekyuiee BANsAHME BO3MYLIAIOLLLET

® OLEHEHO BNUSHWE BO3MYLLAIOWEN CKBAXM-
Hbl Y1 Ha CKBaXUHbI OKPYKEHNS.

BbiBOAbI
B pesynbrate paboTbl AOCTUIHYTbI NOCTAB/IEH-
Hble Lenu:
e onpeaeneHa 3GdeKTMBHOCTL paboTbl BO3-
MyLLaloLLei HarHeTaTeNbHOM CKBaXMUHbI Y1;
® BbiNONHEHA OueHKa 3 MEKTUBHOCTM NpoBe-
AeHus 3ape3Kn 6OKOBOro CTBOMA B CKBAMMU-
He X3.
B 3akntiouyeHun BaxHO oTmeTuTb, yto WKL sB-
NAETCA MEeTOJOM, KOTOpbIA NO3BONAET pellatb
Cpa3y HeCcKoNbKO BaMHbIX 3afady (Takux Kak
OlleHKa nnacTtoBOro [aBfieHus, onpejeneHue
HacbllLEeHNA B MHTEpBaNax CKBaXuH, onpeaene-
HUe BAUSHWA CKBAMH W T.0.) OAHOBPEMEHHO.
HeocnopvmbiM npeumyLLecTBOM 3TOM0  MeTO-
fla Hapj CTaHAapTHbIM ruaponpocaylinBaHmem
ABNAETCA TO, YTO BO Bpemsa nposepenns UKI

1000

100

lg (naBnenne, atm)

1
0.001 0.01 01

current generator pressure impact, atm

TmaponpoBOAHOCTb HA OCTAaHOBKE

I'impon' POBOAHOCTL Ha 3anycKe

HeobsA3aTenbHO OCTaHaBAMBaTh Ao6GbiBatoLME
CKBaXWHbI, y4acTBytoLme B uccnefobanunmn. Bee
nepeyncieHHble NpeumMyLLecTBa CBUAETENbCTBY-
t0T 0 TOM, 4T VKT ABNAeTca yHUKanbHbIM UHCTPY-
MEHTOM, NO3BOAOLMM BECTV KOHTPOb Haf, pPas-
paboTKoi HedTAHbIX 1 ra30BbIX MECTOPOXAEHNIA.
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Results

During the PCT, following tasks were solved:

e estimated residual hydrocarbon reserves in the study area;

e liquid and oil rates for sidetracking are forecasted;

e the pressure impact of the generator Y1 on the surrounding wells
is estimated.

Conclusions
As a result of the work, the set goals were achieved: the efficiency of Y1
injector was quantified; the efficiency of well X3 sidetracking evaluated.
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AHHOTaUuA

O6pa3oBaHue OPraHMYeCKUX OTNOXKEHUI ABNAETCA OAHOIW U3 Hanbosiee pacnpocTpaHeHHbIX NPo6iem nNpu Ao6blue U TPAHCNOPTH-
poBKe CKBaXXUHHOM npoaykuuu. anl 6opb6e C AAHHBIM OCJ/IO)KHEHUeM NpUMeHAeTCA MHOXXeCTBO COBpeMeHHbIX MeToAO0B, OAHUM
U3 HUX ABJIAGTCA TexXHoJiorusa «KOHTpOJ‘IMpy(EMbIﬁ cnon». OAHOﬁ 13 BaXKHEHULunX BeJIN4YUH, pacCMaTpuBaemMbiX Npu onpeaeneHuun
TeXHONormM4ecKomu Bl‘b(bEKTMBHOCTM AaHHOﬁ TexHonoruu, ABnAeTCA T1enonpoBOAHOCTb OPraHM4YecKux oTNnoXeHui. B AaHHOﬁ pa-
6oTe nposejeHbl naﬁopaToprle uccneanoBaHusa no onpeaesieHUl0 Xxapakrtepa u cteneHn U3SmMeHeHusa TenJionpoBOAHOCTU AAHHbIX
OTNOXXEHUN oT OGBOAHEHHOCTM MCCHEAVEMOﬁ 3MYNbCUMN. an aHaause pe3ynbtaToB na6opaToprlx uccneuoaauuﬁ CTAaHOBUTCA
04YeBUAHbIM, YTO BbICOKaA OﬁBOAHEHHOCTb TpchnopTupyeMOﬁ 3MyNibCUM yBeNIYUBaAET Ten1onpoBOAHOCTb OTJ'IO)KEHMﬁ, 4YTo HeceT
UCKNIOYUTEJ/IbHO HeratTuBHoe BJinAHWEe Ha TeXHOJI0Tu4ecKyo Bd)d)eKTMBHOCTb paccmanuBaemoﬁ TeXHOJIoOrnu.
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Study of the influence of the water phase content in the transported water-oil emulsion on the
thermal conductivity of the forming asphalt resoloparaphin deposits for the purpose
of considering the technology applicable

Ilyushin P.Yu., Vyatkin K.A., Kozlov A.V., Votinova A.O.
Perm national research polytechnic university, Perm, Russia
kirill.vyatkin@girngm.ru

Abstract

The formation of organic deposits is one of the most common problems in the production and transportation of well products. In the fight against
this complication, many modern methods are used, one of them is the “Controlled Layer” technology. One of the most important values considered
when determining the technological efficiency of this technology is the thermal conductivity of organic deposits. In this work, laboratory studies
were carried out to determine the nature and degree of change in the thermal conductivity of these deposits from the water content of the studied
emulsion. Analyzing the results of laboratory studies, it becomes obvious that the high-water content of the transported emulsion increases the
thermal conductivity of deposits, which has an exceptionally negative impact on the technological efficiency of the technology under consideration.

Materials and methods Keywords
Materials: reservoir fluid samples from the target technological object, “controlled layer”, asphalt-resin-paraffin deposits, thermal conductivity,
the “Cold Finger” installation, the Rheotest RN 4.1 rotary viscometer. intensity, water content

Methods: research on the “Cold Finger” installation, the authors method
for determining the thermal conductivity of organic deposits.
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BBegeHue

Haubonee pacnpocTpaHeHHbIM METOLOM
TpaHCNOPTUPOBKM AobbiBaemoro honsa ssns-
eTcA Tpy6onpoBOAHbINA TPAHCNOPT. [laHHbINA Npo-
Llecc ABNAETCA C/OXHON TEXHONOrMYECKOW 3a-
flayeit No NpuYnHe BOSHUKHOBEHUA Pa3NNYyHOro
poja OCNOXHeHWA. Beuay Toro, 4to 6Gosblias
yacTb nouaa Ha Tepputopun Poccum TpaHc-
nopTMpYyeTCcs AaHHLIM CMOCOBOM, 3TW OCNOXKHE-
HWA UrpatT CylecTBEHHYI0 POb B Mpoueccax
ero 2o6blun ¥ TpaHCNopTUpoBKU. Mpumepamu
TaKUX OCNOXHEHWUW MOTyT ABNATLCA OpraHuye-
CKMe OTNIOXeHWA, B 4acCTHOCTU acdanbToCMO-
nonapactuHosble otnoxenus (ACMO), kotopble
npeacTaBnAoT coboil «maszenogobHyo» cyc-
neHsuio NGO 3MyNbCUID C BbICOKOW aaresuei
K pa3nny4HbIM NOBEPXHOCTAM, COCTOALLYIO 3 Op-
raHUYeCcKUX U MUHEepanbHbIX coepmHeHun [1].
OCHOBHOM OMACHOCTbIO [AaHHOTO ABNEHUA AB-
NAETCA He BblgeneHne TBepAon (asbl 13 NOTOKa
NNacToBOMN XUAKOCTU, @ ee HaKOMIeHNe Ha BHY-
TpeHHeii CTEHKE NIMHeHbIX TPY60oNpoBoA0B, YTO
cnocobCTBYeT NOBbLIWEHWIO AaBNEHNA B Tpy6O-
NpoBOAe, BBUAY YMEHbLIEHWNA €ro rnapasnunye-
CKoro paguyca.

Mpu 6opb6e ¢ faHHBIMM OTNOKEHUAMM CyLLLEe-
CTBYET AiBa NYTW: NpeaynpexaeHue 06pasoBaHus
OTNIOXEHUIN UNK UX yaanexue [2]. Take meTozbl
Gopbbbl ¢ ACMO moxHo aucddepeHunpoBarb
no ¢u3nyecKomy Mo, BO3AENCTBYLOLLEMY
Ha opraHuyecKue oTnoxeHus [3, 4] (puc. 1.)

bBonee nepcnekTMBHbLIMU TEXHONOTMAMU
6opbObl ¢ paccmaTpMBaeMbiMU OTNOXEHUAMU
cyuTalTCA MeToAbl npesynpexaeHuns obpaso-
BaHua ACIO, cpean KOTOPbIX CYLLECTBYIOT TaKune
COBpPeMEeHHble MeTOfbl, KaK TEXHONOTNA «KOH-
TPOAVPYEMOTO C0AY.

MprMeHeHWe faHHOW TEXHONOTUW NO3BONA-
€T paccmaTpuBarth siBNeHue 06pa3oBaHus opra-
HUYECKUX OTNOXEHWUN C MONOXUTENbHOW TOUKM
3penus [5]. PaccmatpuBaemas TexHonorusa oc-
HOBaHa Ha HaAW4yMKU y OpraHUYyecKUX OTIOXe-
HUWA HU3KKUX KO3 DULMEHTOB TENIONPOBOAHO-
CTV W WepOoXoBaTOCTW, a TaKKe BO3MOXKHOCTM
3ano/HEHUA HEpPOBHOCTEN W KOPPO3UOHHBIX
NOBPEX/AEHNIN Ha BHYTPEHHEe MOBEPXHOCTU N-
HelHbIX Tpy6onpoBoaos [6, 7]. Beuay Hanuuus
y ACMO Huskoro KoaduumneHTa Tenn10BOAHO-
CT CTAHOBUTCA BO3MOXHbIM MCMONb30BaHUE
[aHHbIX OT/IOXEHWUI B Ka4yecTBe Tenjou3onu-
pylowero matepuana nytem Co3AaHUA «KOH-
TPONMpPYEMOTro» TEMNOU30NMPYIOLLEero Ccnos
Ha BHYTPEeHHEeN NOBEPXHOCTU JINHENHOro Tpy-
GonpoBoAa, CHUXAKOWeEro rpagueHT Temne-
paTypbl MeXAy TpaHcnopTupyembim GaloUAOM
1 BHYTPEHHell NMOBePXHOCTbi0 HedTenposoAa.
B03MOXHOCTb 3aN0NHEHNA HEPOBHOCTEN U KOP-
PO3WOHHbIX MOBPEXAEHN B COBOKYMHOCTY C Ha-
NINYNEM HU3KOTO 3HaYeHUA LepoxoBaToCTu no-
3BoAsA€eT 06/1erynTb TPAHCMOPTUPOBKY HtONL0B
no Tpy6onpoBoay BBMAY OTCYTCTBUA OKANbHbIX
04aroB KaBuUTaLuu, yBEINYEHUA CKOPOCTU [iBU-
XeHua hnvaa BLONb CTEHKU U OTCYTCTBUA KOH-
TaKTa nepexkayvBaemoro wonaa C BHYTpPeH-
Hell NOBEPXHOCTbIO MHelHoro Tpy6onpososa
(puc. 2). Ha BepxHeit YacTu pucyHka 2 npeg-
cTaBieHa MoAenb TpybonpoBoAa, a Ha HUX-
Heil — ero ceyeHvie No NNHUK paspesa A—A.

CTOUT OTMETUTb, YTO OAHUM W3 BAXHeWLNX
napameTpoB TpaHcnopTupyemoro daouja,

Abl yaaneHma
o6p: aBLUNXCA OT/IONKEH|
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Puc. 1. O6was knaccugpukayus memodos 60pb6bl C Op2aHUeCcKUMU OMAOHCEHUAMU
Fig. 1. General classification of methods for combating organic deposits

A

transported fluid

7.

TpaHcnopTupyemblii hnong
BHYTPEHHASA CTEHKA NMHelHoro TpybonpoBoja
the inner wall of the linear pipeline

C/I0/A OPraHUYeCKUX OTIOKEHWI
a layer of organic deposits

Puc. 2. lpumeHeHue cnoa ACI10 8 kayecmse aHMUKOPPO3UOHHOU Uu3onAyuu He¢pmenposodos
Fig. 2. Application of the wax layer as an anticorrosive insulation of oil pipelines

HEOOXOANMBIM K W3y4eHWio Npu aHanuse BO3-
MOXHOCTW BHeApPEeHWA [aHHOW TeXHOoNoruu,
ABNAETCA TEnnonpoBOAHOCTb OPraHUYyecKux
oTnoxeHuin. OaHaKoO HepeaKo B COCTaB op-
raHNYecKnx OTIOXEHWUW BKNOYAKOTCA U WHble
tbasbl, TakMe Kak nonyTHbIN HehTAHOI ras (MHI)
1 nnacrtoBas Boja [8]. NpeameTom faHHOM pa-
60Tbl ABNAETCA M3YYEHUE U3MEHEHNA TeN0NPo-
BofHoCTU ACMO 1 KUHETUKM MX o6pa3oBaHus
B 3aBUCUMOCTU OT OBBOLHEHHOCTU UCCheaye-
MOW 3MYNbCUU.

MeToauka npoBeaeHus n1abopaTopHbIX
nccneaoBaHumn

[ns onpeaeneHns TenaonpoBOAHOCTU Op-
raHMYeCKUX OTNIOXEHW B NabopaTopHbIX yCio-
BMAX UCNO/Mb30BaNach METOAMKA, MPEANOKEH-
Has B paborte [9]. [laHHas meToAMKA OCHOBAHa
Ha npumeHeHun ypaBHenus Qypbe ana onpe-
LeNeHus TEennonpoBOJHOCTM OpPraHUYecKux
OT/NIOXMEHUMN, OCAMAEHHDBIX HA LMAUHAPUYECKOI

Puc. 3. JlabopamopHas ycmaHoska «Xon00HbIl
cmepiceHb» CF-4
Fig. 3. Laboratory installation “Cold Finger” CF-4
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NOBEPXHOCTU. [NA MONyYeHUs OpraHUYecKux
OT/IOXKEHUI UCNONb30Banach ycraHoBKa «Xo-
nogHoro crepxHs» (“Cold Finger”), npeacras-
NleHHas Ha puUcyHKe 3, U onucaHHas B pabote
[10] meToanKa AOCTMKEHNA HAMBONbLLEN UHTEH-
cuBHOCTM 06pasoBaHus ACMO.

Mpu nonyYyeHU opraHUYecKrx OTIOKEHU
Ha paccmaTpvBaemoii YCTAaHOBKE onpegens-
NNCb BENNYUHbBI UHTEHCUBHOCTU U Y1€NIbHOMN WH-
TEHCMBHOCTM 06pa30BaHUs AaHHbIX OTIOMEHUN.
[laHHble BENUUYNHbI TAKKE BaXHbl NpK paccmo-
TPEHUN BO3MOXHOCTU BHELPEHUA TEXHONOTMU
«KOHTPONIMPYEMOTO CNoA» U OnNpeAenstTcs
no Bblpaxerusm (1) u (2) cootBetcTBeHHO.

U= 2 00%, )
po0BI
W= gy 100%, @)

— macca 06pa3oBaBlLNXCA OTNO-
— macca HedTU B nccnepye-
— macca uccneayemon

rae, mom
WEHUR, T; [/ ——
mo# npobe, r; m
npooel, r.

TakXe pacCMOTPEHUIO MOAnexana Benu-
YMHa MIOTHOCTU OPraHUYECKUX OTNOKEHUN.
Ona ee onpepeneHus 6bina Mcnonb3oBaHa

po0bI

n3BecTtHas BennynHa maccbl ACMNO n BeanymHa
obbema, M3mepsemas nyTem oueHKU obbema
BbITECHEHHOM BOAbI U3 rpagyupoBaHHoii nabo-
paTtopHoii NpobUpKU.

JlaGopaTopHble uccnesoBaHus

ViccnepoBaHna 3aBUCMMOCTU U3MEHEHUA
TennonposogHoct ACMO oT 06BOAHEHHOCTU
aHanu3npyemon BOAOHE(TAHON 3IMYNbCUMN
NPOXOAWAN C UCMONb30BaHUEM MPobbl htoun-
Aa, oto6paHHoi ¢ nnowagHoro obbekta «N»
(tabn. 1).

[na XxapaKkTepucTMku paHHoro nionaa
GbiNM NpOBEEHbl PeoNornyeckne uUccnemo-
BaHWA BOAOHeTAHbIX 3MynbCcui. [laHHble
nabopatopHble WCCNeA0BaHWA BbINMONHANNCH
Ha 6anaHcoBbIX cMecax HedTel 1 Bog, ANs Npu-
rOTOBJIEHWA KOTOPbIX GbiNM MCMONb30BAHbI NNa-
CTOBble He()Tb 1 BOAA C paccMaTpMBaemMoro nio-
WafHoro obbekTa. PoTaLMOHHbI BUCKO3UMETP
Rheotest RN 4.1 Ha KOoTOpoM NpoBOAUANCH UC-
cnepoBaHus (puc. 4a). PesynbTatel npoBeseHUs
nabopaTopHbIX MUCCNef0BaHWUA NpPeACcTaBeHbl
Ha pucyHke 4b.

AHanusnpya pucyHoK 4b, moxHo 3aknto-
YUTb, YTO Hambonblwas BA3KOCTb paccMaTpu-
Baemoro (ovaa fOCTUraeTca B TOYKe UHBEP-
cuu npu o6BOAHEHHOCTH 60 % W cocTaBnser

Tab6a. 1. Ceolicmaa uccnedyemozo ¢arouda ¢ nnowadHoz2o obvekma «N»
Tab. 1. Properties of the studied fluid from the areal object “N”

HaumeHoBaHve napametpa PazmepHocTb
MnotHOCTb HeTV B NOBEPXHOCTHBIX  Kr/m?
YCNoBUAX

CopepxaHue napaduHa %
CopepxaHue acthanbTeHOB %
CopepxaHue cmon %
CopepxaHue cepbl %

Bennuuna

826

3,51
4,41
19,09
2,22

362,11
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Puc. 4. JlabopamopHsie uccnedosaHus no onpedesieHuro peoso2uyeckux caolicms
paccmampusaemozo ¢aruda: a — Rheotest RN 4.1; b — 3asucumocmp duHamuyeckol szkocmu
amynbculi om 06800HeHHOCMU 01 paccmampusaemo2o gaouda

Fig. 4. Laboratory studies to determine the rheological properties of the fluid under consideration:

a — Rheotest RN 4.1; b
content for the fluid under consideration
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Fig. 5. The component composition of the fluid under consideration

362 mlla-c. YBennyeHne BA3KOCTU 3IMYNbCUN
06bACHAETCA BbICOKOW BA3KOCTbIO AUCNepCH-
OHHON cpefbl — HedTU, B KOTOPOW NPUCYTCTBY-
10T AMCMeprupoBaHHble YacTULbl BOAHON (asbl,
ABUXEHMe KOTOpbIX KpaiiHe 3aTpyaHeHHo. Mpu
yBeNMYeHUN 06BOAHEHHOCTU CledyeT peskoe
CHUXEeHNe AMHaMUYeCKoW BA3KOCTU BBUAY
nHBepcun obpasoBbiBaemoil amynbcun. Mpu
thopmnpoBaHUM NPAMON IMYNbCUN, 0OBOAHEH-
HOCTb KOTOPOW MpeBbllaeT TOUKY WHBEpPCUU,
BA3KOCTb 3MYNbCUM 3HAYUTENbHO CHUKaeTcA
n cocrasnaet 2,39 mlMa-c npu 06BOAHEHHO-
ctn 80 %. CTonb 3HauYMTENbHOE NajeHue BA3-
KOCTU 3MYNbCUU OOBACHAETCA U3MEHeHWem
AMCNEPCUOHHOW cpeabl ¢ HedTV Ha BOAY — Ma-
NOBA3KYI0 XWAKOCTb, BBUAY Yero BO3MOXHO
OTHOCUTENbHOE [IBMKEHWE ANCNEPTUPOBAHHbIX
yactuy HedTn. B paHHoi pabote uccnegosa-
HMUA NPOBOAUANCH KaK Ha NPAMON 3MyNbCuM,
TaK 1 Ha o6partHoM.

[na xapaKtepucTuku dnionga ¢ naowaa-
Horo o6bekta «N» Ha pUcyHKe 5 npuBeAeH ero
(paKLMOHHBIN COCTaB.

AHanu3npya npuBejeHHble Bbille AaHHble,
MOXHO OTMETWUTb BbICOKOE COJepaHue Taxe-
nbix KomnoHeHToB C35+. Hanbonbluee conepia-
HVe OTMeYeHo y rpynmnbl KomnoHeHTos C55-C56,
cocrasnstouiee 30,68 % v BKAYatwliee B cebs
cmonucro-acansreHosble Beujectsa (CAB).

Mpu npoBeAeHUn NabopaTopHbIX UcCneso-
BaHWl MO OnpeAeneHnto 3aBUCUMOCTU MEXAY
TennonposoaHocTbio ACMO 1 06BOAHEHHOCTbIO
BOJOHE(PTAHON 3MYyNbCUN OJHOBPEMEHHO MC-
NONb30BANCH 4 CTEPIKHA HA YCTaHOBKe «X0104-
HOrO CTEPXHA», YTO CNOCOBCTBYET NpeaoTBpa-
LEeHWNI0 UCKaXeHNA NojlyyaembiX pe3ynbTaToB
N MWHUMM3ALMM NONy4yaembiX MOrpeLHocTen
(puc. 6).

AHanu3npys pUCYHOK 6, MOXHO Habnto-
AaTb 3HAYWUTeNbHbIN POCT TENNIONPOBOAHO-
¢t nnotHoct ACMO npu yBenudyeHun o6-
BOJHEHHOCTW wuccnepyemon 3mynbcum. [pu
yBenuyeHun o6sogHeHHocTM ¢ 0 o 80 % pocT
TEeNnNoNpoBOAHOCTM cocTaBnsAeT 33,3 %, a nnot-
HOCTU — 75 %. [laHHble NPOLEecChl 0ObACHAIT-
CA BK/lOYeHMeM BOAHOW (a3bl B maccy opra-
HUYECKNX OTNOXEHUI. TaKKe CTOUT OTMETUTD,
4TO NpM yBENUYEHUM 06BOJHEHHOCTU UCCesy-
eMO 3MyNbCuy Bbllwe 40 % MHTEHCUBHOCTb PO-
CTa NAOTHOCTM paccMaTpyvBaeMblX OTNIOXEHWUN
pe3Ko cHuwaetcs. [laHHbli haKT MOXKHO 06b-
ACHUTb HaNMYMEM MaKCUMManbHO BO3MOXHOM
KOHLeHTpaLun BOoAHOW (a3bl B OTNIONKEHUAX,
nossonsiolieit UM ObiTb YCTORYMBBIMU. B TaKOM
cnyyae pocT TenoNpoOBOAHOCTM U MAOTHOCTM
OpraHnYyecKux OTNOXEHWUN NPU UCCNef0BaHUN
ImMynbcuu ¢ 06BOAHEHHOCTbIO Gonee 40 %
MOYHO 06BACHWUTL 6ONee MHTEHCUBHBIM MpPO-
ueccom usmeHeHus coctaBa ACIMO, onucax-
HblM B pabote [11], BBMAY HANUUUA MeHbLIErO
KonuyecTBa HedTAHOW da3bl B uccnegyemon
3IMyAbCUU.

B xope naGopaTopHbiXx WcCAefoBaHUi
6biny onpefeneHbl BEAUYUHbI UHTEHCUBHOCTU
1 yaenbHOM MHTEHCUBHOCTM 06pa3osaHus ACIMO
(puc. 7).

AHanusnpys nNocTpoeHHbIn rpadunK, MOX-
HO 3aK/KYNTb, YTO MHTEHCUBHOCTL 06paso-
BaHWA OPraHM4yecKUX OTNONKEHWUN CHUXaeT-
€A C POCTOM OGBOLHEHHOCTU, YTO ABAAETCA
CnefCTBMEM CHUXEHUA KonnyecTBa HedTAHOM
dasbl B paccmatpuBaemoii BofoHedTAHOM
3IMynbcun. B 10 e Bpemsa BennyuHa yaenbHom
MHTEHCUBHOCTM o6Gpa3soBaHusa ACMO pacrer
€ pocTom 06BOHEHHOCTM 3MynbCUU. Mpuyem
npu nMccnefoBaHUN NPAMON 3MYNbCUWM POCT
LaHHOW BenuuMHbl 6NM30K K NUHEeRHOMY,
a yBennyeHne 0BBOLHEHHOCTU Bbille TOYKMU
WHBEPCUM U, KaK cneacTBue, obpasoBaHue
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Puc. 6. Pe3ynbmamsi nposedeHHbIX 1a60pamopHbIX UcciedosaHull
Fig. 6. The results of the conducted laboratory tests

06patHOM 3IMYNLCUN NPUBOAAT K PE3KOMY PO-
CTy BAHHOMN BENNYUHbI.

Utorun

Bopbba c sBneHnem ob6pa3oBaHUsA OpraHu-
YeCKUX OTNIOXEHUIN ABNAETCA CNOKHON TEXHO-
NIOTMYECKON 3ajaveit mMpu TpaHCNOPTUPOBKE
tdnovaa  TpybONPOBOAHBIM  TPAHCMNOPTOM.
CywecTByeT MHOXECTBO COBPEMEHHbIX METO-
[OB yAaneHus uau npegynpexaeHus obpaso-
BaHWA [aHHbIX OTNOXeHUN. OAHUM U3 TaKMX
METO/l0B ABNAETCA NMPUMEHEeHWe TeXHONOorum
«KOHTpOAUpyeMmbli cnoi». [pu BHeapeHUM
[aHHOW TEeXHONOrMMU OAHUM W3 BAXHENLWUx
csoncte ACMO sABnseTcs WX Tennonposo-
AHOCTb. [laHHas BennyMHa 3aBUCKUT OT XUMU-
4ecKoro cocTaBa TpaHcmopTupyemon HedTu,
Hann4nsa BKIOYEHWI, COlepXkallXca B opra-
HUYECKNX OTNIOKEHUAX, PEXUMA TeyeHus, 06-
BOAHEHHOCTU 3MYyNbCUM U TepmobBapnyecknx
ycnoBuin GopmMMpoBaHUA OTHOXEHUR. [pu
paboTe C yCTAHOBKOM «XONOAHbIN CTEPXKEHbY
nccnenoBanoch BAMsHUe 06BOAHEHHOCTU Ha
[aHHYl0 BENNYUHY, MOCKONbKY [OCTOBEpHas
OLeHKa BNWUAHUA APYrUX nmapameTpoB Ha Te-
nnonposogHocTb ACMO He npepcTtaBnserca
BO3MOXHON. B pamkax AaHHON yCTaHOBKU
HeT BO3MOXHOCTU M3MeHEHUs ANUHblI Tpybo-
NpoOBOAA, OLEHKN pexuma TevyeHus dniovaa
no KONMbL,EeBOMY MPOCTPAHCTBY U hopmupo-
BaHWS HePaBHOMEPHOrO C/I0A OpraHMyecKux
oTNoXeHun. BnusHue temnepatypsl hopmu-
pOBaHUA OPraHUYeCcKMX OTMOKEHUN Ha UX
TEnnonNpoOBOAHOCTb elle NPeACTOUT OLEHUTb,
B pamKax [aHHOW YCTAHOBKW YyBennyeHue
rpaaveHTa TemnepaTtypbl co3Aact Hedpusny-
Hble ycnoBus 06pa3oBaHuns OTNOXKEHWI, @ ero
CHUKEHWE YMEHbLWNT CKOpPOCTb 06pa3oBaHus
OTNOXEHWUN [0 He3HaYUTeNbHbIX BEIUYUH, He
MMelLMX MecTo Ha LeneBblx obbekTax. Ha
OCHOBaHWM NpoBefeHHbIX N1abopaTopHbIX UC-
cnefoBaHWMn MOXHO OTMETUTb, YTO C POCTOM
06BOHEHHOCTU CHOPMUPOBAHHON IMYNbCUN
NAOTHOCTb W TENNOMPOBOAHOCTb afresnpy-
eMbIX OT/NIOXEeHWUA YBENMYMBAKTCA, YTO 00b-
ACHAETCA BKIOYEHWEM B COCTaB OTNOXKEHUN
BOAHOM a3bl. [pU 3TOM BEAUYUHBI UHTEH-
CMBHOCTM 06pa30BaHUs AAHHbIX OTAOXEHWN
TaKXe CHWXalTCA, a BEINYMHA YAENbHON UH-
TEHCUBHOCTM — BO3pacTaeT. IT0 0bbACHAETCA
VUHTEHCUBHBIM BK/IOYEHMEM B COCTaB OTIOXe-
HWU BOJHOW ha3bl NPU CHUKEHUN Aonn HedhTu
B COCTaBe NPAMON BOAOHE(DTAHOMN IMYNbCUN.
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Puc. 7. Peaynbmamsl onpedeneHus UHmeHCcUBHoCmMu U yoenbHoUl
UHMeHCUBHOCMU 06pA308aHUSA OP2aHUYeCKUX OmoNceHul npu

usmeHeHuu 06800HeHHOCMU ucciedyemoll 3mybcuu
Fig. 7. The results of determining the intensity and specific intensity
of the formation of organic deposits with a change in the water content

of the studied emulsion

BbiBOAbI

Ha ocHoBaHuM pe3ynbTatoB nabopaTtopHbix
MCCNeA0BAHN MOXHO 3aK/IOYUTb, YTO TEMMO-
MPOBOAHOCTb OPraHMYeCKUX OTAOMEHUN yBe-
ANYUBAETCA NPU pocTe 06BOJHEHHOCTM A06bI-
BaemMoi 3IMyNbCUW, BBUAY BKNIOYEHUA B 0O6BbEM
OTNIOXKEHU BOAHOW (a3bl. Takke 6bl0 oTMe-
YEHO yBe/lnYeHUe yaeNbHOW WHTEHCUMBHOCTU
06pa3oBaHMs OPraHMYeCcKUX OTNOKEHUN C po-
cTtom ob6BogHeHHOCTU. [puBeaeHHble daKTbl
MO3BONAT 3aKN0YNTb, YTO MPU aHaNn3e Tex-
Honornyeckon 3hdEeKTUBHOCTU MPUMEHEeHUs
[AHHOW TEXHONOTUU HeobXOAWMbIM napame-
TPOM OUEHKM ByaeT ABNATbCA 06BOAHEHHOCTD
TPaAHCMOPTUPYEMOro MO paccMaTpuBaemomy
Tpybonposoay dhaonaa. Beicokas 06BoaHEH-
HOCTb TpaHcnopTupyemoro nouga Moxer
nossieyb 3a cob60i KaK CHUXKEHNE TEXHONOTU-
yeckon 3thdEKTUBHOCTM paccmaTtpuBaemon
TEXHONOrMU, TaK U ee MOMHYK Helenecoo-
6pa3HoOCTb, BBUAY HANWYMs BbICOKOrO 3Ha-
YeHUs TennonpoBOAHOCTM 06pasyloLmXCcs
OT/IOXEHMUIA.
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Results

Combating the phenomenon of the formation of organic deposits
is a complex technological task when transporting fluid by pipeline
transport. There are many modern methods for removing or preventing
the formation of these deposits. One of these methods is the use of the
“Controlled Layer” technology. When implementing this technology,
one of the most important properties of wax deposits is their thermal
conductivity. This value depends on the chemical composition of
the transported oil, the presence of inclusions contained in organic
deposits, the flow regime, the water content of the emulsion and the
thermobaric conditions of the formation of deposits. When working
with the “Cold Finger” installation, the influence of water cut on this
value was studied, since a reliable assessment of the influence of
other parameters on the thermal conductivity of the wax deposits is not
possible. Within the framework of this installation, it is not possible
to change the length of the pipeline, assess the flow regime of the
fluid through the annular space and form an uneven layer of organic
deposits. The influence of the temperature of the formation of organic
deposits on their thermal conductivity has yet to be evaluated, within
the framework of this installation, a change in the temperature gradient
will create non-physical conditions for the formation of deposits, and
its decrease will reduce the rate of sediment formation to insignificant
values that do not occur at the target objects. Based on the conducted

laboratory studies, it can be noted that with an increase in the water
content of the formed emulsion, the density and thermal conductivity
of the adhesive deposits increase, which is explained by the inclusion
of a water vase in the composition of the deposits. At the same time,
the intensity of the formation of these deposits also decreases, and
the value of the specific intensity increases. This is due to the intensive
inclusion of the aqueous phase in the sediments with a decrease in the
proportion of oil in the composition of the direct water-oil emulsion.

Conclusions

Based on the results of laboratory studies, it can be concluded that the
thermal conductivity of organic deposits increases with an increase in
the water content of the extracted emulsion, due to the inclusion of an
aqueous phase in the volume of deposits. There was also an increase
in the specific intensity of the formation of organic deposits with an
increase in water content. These facts allow us to conclude that when
analyzing the technological efficiency of the use of this technology, the
necessary parameter for the assessment will be the water content of the
fluid transported through the pipeline under consideration. The high-
water content of the transported fluid can lead to both a decrease in
the technological efficiency of the technology under consideration, and
its complete inexpediency, due to the presence of a high value of the
thermal conductivity of the formed deposits.
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