NONNMEPHBIE MATEPUAJIbI U TEXHONOI N T.11 (2025), Ne1, 70-80

http://doi.org/10.32864/polymmattech-2025-11-1-70-80
VK 622.276:621.315

NCCIEAOBAHUE BJIUAHUA BHEIIHUX PAKTOPOB _
HA TEXHOJOI'MYECKYIO HAJTEXKHOCTbB IIOJIMMEPHOU
N30JA0UNA DJIEKTPOIIOTI'PYKHOI'O KABEJIA

0. W. TIOTIKOBAY, A. T. PAKYTBKO?, A. B. CEPEFPEHHIKOB?
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O0Hnotl u3z npobnem, o3HUKAIOWEU 8 NPOYecce IKCNIYAmMayuu 000bI8AIOUUX CKBANCUH MEXAHUIUPOBAH-
HbLM CHOCOOOM € NPUMEHEHUEM YCMAHOBOK INEKMPOYEHMPOOEIHCHBIX HACOCO8, SAGNACMCA CHUNCEHUE CONpO-
MueieHus U301AYUY Kabeis 8 patioHe CPOCMKU € KADeTbHbIM YOTUHUMENEM.

Llenv pabomer — uccredosanue GIUAHUA GHEUWHUX (DAKMOPOE HA NOTUMEPHYIO UZOIAYUIO OCHOBHOZ0
Kabens YyCmaHoB8OK 371eKMpPOoYeHmpoOesHCHbIX HACOCO8 U3 OIOKCONOAUMepd NPONUIEHd C SMUIEHOM 8 CK8d-
JHCUHHBIX YCIOBUAX 8 NPOYecce IKCIYAMmayuy U yCmaHo81eHue 3aKOHOMepHoCmell ee 0e2padayuu.

B cmamve npeocmasnenst pezynvmamol 1a00pamopHsix UCHBIMAHUL NOTUMEDPHOU U30AAYUU Kabens u3
OI0KCOnONUMEPA NPONULEHA C IMUTIEHOM, NPOBEOEHHble 8 COOMEEMCMEUU ¢ MemoOUKoU, paspabomanHol
PVII «llpoussoocmeennoe obvedunenue «benopycrnedmoy, Mooerupyiowel CK8aICUnHbie YCI08Usl IKCNILY-
amayuu. Ucnvimanusi npogedensl 6 cpede 2a30HACbIUEeHHOU Hehmu, RORYMHO 000bI8AEMO20 2a3a U MEXHO-
Jlo2uueckoti 600bl 6 duanazone memnepamyp niioc 70—120 °C npu dasnenuu 5 Mlla.

Yemanoeneno, umo 6 cpede nonymmuo 0obvieaemozo 2aza npu omcymemeuu He@hmanou ghazel npu 0ae-
aenuu 5 Mlla u memnepamypax 0o nmoc 120 °C éxarouumenvHo usmeHenuss 8 Cmpykmype noaumMepHol uzo-
JAYUYU KAOens U3 KOMno3uyuu 6J10KConoauUMepa NPonUuieHa ¢ SMUIeHOM He NPOUCXooam, yeeauyeHue oovema
NOJUMEPHOU U30AYUU Kabens He npegviuiaem 3%, UmMO 3HAYUMENbHO HUJICE Pe2laMeHMUPOBAHHBIX npe-
O€IbHbIX 3HAYEHULl CO2NACHO MeXHUYeCKUM YCLosuam 3asooa-uzeomosumens (15%). Ananocuunvie oannvle
NOIYYeHbl NOCe 8030eUCMBUs MEeXHOI02UYEeCKOU 800bl — ygenuuenue obvema ne npesviuwaem 1%. Mexanu-
yecKue C8OLCMBA NOJUMEPHOU USOTAYUYU HE USMEHIOMCAL.

Hcnvimanus 6 cpede eazonacvluyeHHOU Heghmu NOKA3AIU, Yo CKOPOCHb 0e2palayuil NOIUMEPHOL U30-
JIAYUYU 3HAYUNETLHO YEeIUYUBaemcs ¢ pocmom memnepamypsl 6 ouanasone nuoc 70—120 °C npu dasnenuu
5 Mlla, npu s3mom ysenuuenue o6vema NOAUMEPHOU U3oaAYuY Kabens usmensemces om 6% oo 30%. Mexanu-
yecKkue CeoLcmea NoIUMepHol uzonayuu xabens yxyowaromcs. Ilpeden npounocmu u npeden mexyuecmu
crudrcaemces na 15—17% u 15-21% coomeemcmeento.

Ha ocnosanuu nabopamopusix u HAmMypHuIX UCHBIMAHUL KAOENs YCMAHOBNIEeHO, Ymo OIUmenbHdas bes-
asapuiinas dKcnayamayus (6onee 08yx jem), ¢ y4emom pacmsacuaromux u ueubaowux Haspy3ok, bes 0o-
NOJTHUMENbHOU 3aWUMbl 803MOJCHA NPU MemMnepamype 9KCHIyamayuu 8 cpede 2a30HACHIUEeHHOU Hepmu
npu memnepamype He 6onee nuoc 80 °C, koeda cmenens nabyxanus kabens ne npegviuiaem 5—1%.

KiroueBble cji0Ba: SKCIUTyaTalusl CKBaYKHH, Ta30HACHIIICHHAS HEPTh, IIOMYTHBIH HEPTSIHON ra3, MOJMMEpHas H30-
nsmms kabens, UK cekTpel, MexaHHYeCKre CBOWCTBA.

*ABTOp, ¢ KOTOPBIM ClIe/yeT BecTH nepernucky. E-mail: u.popkova@beloil.by



Hccneoosanue enusnus 6HeUHUx gba;cmopoe HA MEexXHOoN02UHeCKyro HAO0EHCHOCMb nOJZLLM@pHOlZ usonAyuu

71

INVESTIGATION OF THE INFLUENCE OF EXTERNAL FACTORS
ON TECHNOLOGICAL RELIABILITY OF POLYMER INSULATION
OF ELECTRIC SUBMERSIBLE CABLE

YU. I. POPKOVAY, A. G. RAKUTKO!, A. V. SEREBRENNIKOV?

!Belarusian Scientific Research and Design Institute of Oil, Knizhnaya St., 15b, 246003, Gomel, Belarus
2RUE Production Association “Belorusneft”, Rogachevskaya St., 9, 246003, Gomel, Belarus

One of the problems emerging during the operation of mechanical production wells with the use of elec-
tric centrifugal pump units is the decrease of cable insulation resistance in the area of connection with the
cable extension.

The purpose of the work is to investigate the influence of external factors on polymer insulation of the
cable of electric centrifugal pump units made of block copolymer of propylene with ethylene in downhole
conditions during operation and to find out the regularities of its degradation.

The article presents the results of laboratory tests of polymer insulation of cable made of propylene
block copolymer with ethylene, carried out in accordance with the method developed by Production Associa-
tion “Belorusneft”, modelling downhole operating conditions. The tests were carried out in the environment
of gas-saturated oil, associated gas and technological water in the temperature range of plus 70-720 °C at
pressure of 5 MPa.

It has been found that changes in the structure of polymer insulation of the cable from the composition
of block copolymer propylene with ethylene do not occur in the environment of associated gas in the absence
of oil phase at a pressure of 5 MPa and temperatures up to plus 120 °C. The increase in the volume of poly-
mer insulation of the cable does not exceed 3%, which is much lower than the regulated limit values accord-
ing to the technical specifications of the manufacturer (15%). Similar data were obtained after exposure to
process water. The volume increase does not exceed 1%. Mechanical properties of polymer insulation do not
change.

Tests in the environment of gas-saturated oil showed that the rate of degradation of polymer insulation
increases significantly with increasing temperature in the range plus 70-120 °C at a pressure of 5 MPa. The
increase in the volume of polymer insulation of the cable varies from 6% to 30%. The mechanical properties
of the polymer insulation of the cable degrade. The tensile strength and yield strength decrease by 15-17%
and 15-21%, respectively.

On the basis of laboratory and field tests of the cable it is established that long-term accident-free op-
eration (more than two years), taking into account tensile and bending loads, without additional protection is
possible at the temperature of operation in the environment of gas-saturated oil at a temperature not exceed-
ing plus 80 °C, while the degree of bulging of the cable does not exceed 5—1%.

chanical properties.
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