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Abstract: The problems that may arise during buried pipelines coating testing are described.
The analytical model of dependence between soil resistivity and phase displacement of the signal is
achieved. The diagrams of phase displacement variance depending on disbondment insulated
coating capacity for buried pipelines which are located in different types of soils while measuring
on frequencies of 8 and 33 kHz are obtained.

Ha nanmii yac y cyyacHoMy HadTOra3oBOMY KOMIUIEKCI TPaHCHOPTYBaHHS Ha(TH, ra3y Ta
HaTONPOAYKTIB 3IHCHIOETHCA 3a JOMNOMOIOI0 CKJIAHOI PO3rayly’K€HOi CUCTEMH TPYOOIIPOBOJIIB.
3HayHa YacTWHA TAaKUX MEPEX MPAIlO€ IMOHAJ CBif HOPMAaTUBHHUM TEPMiH €KCIUTyaTtarlii. 3a Takux
YMOB IPOBEJIEHHS CBO€YACHOIO Ta JOCTOBIPHOI'O TEXHIYHOI'O JA1arHOCTYBaHHsS TPYOOIIPOBOJIB €
IITaTHOIO TEXHOJIOTIYHOIO Omepali€eto. Y HapTOra3oBiil raiy3i BAKOPHCTOBYEThCS 3HAYHA KUIBKICTh
METO/IIB 1 3aC001B KOHTPOJIIO TEXHIYHOTO CTaHy MiA3eMHHUX TpyOompoBoiB. ONHI€0 3 OCHOBHUX
CKJIAJJOBUX JAHOTO TiarHOCTYBAaHHS € KOHTPOJIb CTaHy i30JSI[IHOTO MOKPUTTS, OCKUIBKU came
MOLIKOJKEHHS 13011 € OJHI€I0 3 MEPIIONPUYNH PO3BUTKY KOPO31MHUX MPOLECIB METAly TaKMX
TpyOonpoBigHuX Mepex. Cepen MOXKIMBUX Ne(EKTIB 130JAMIHHOTO MOKPUTTS BUALIIEMO HACKPi3HI
MOIIKO/DKeHHST Ta BigmapyBaHHs 130msmii [1]. OcoOnuMBO YCKIaAHEHUM € J1arHOCTYBaHHS
TpyOOIPOBOJIB B YMOBaxX CKIQJHUX TEXHOJIOTIYHUX OO0 ’€KTIB Ha(TOra3oBOro KOMIUIEKCY —
ra30KOMIPECOPHUX, HadTONepeKauyBalbHUX CTaHIIN, Ul SKUX € XapaKTePHOI 3HauHa KUIbKICTh
CYMIKHHMX KOMYHIKallii Ta CTOpOHHIX 3aBaj. Kpim Toro, 3HauHy CKJIaIHICTh KOHTPOJIO CTaHy
130JISIIIITHOTO MOKPUTTS MiA3EMHUX TPYOONPOBOIB MOXKYTh CIPUYHMHHUTU Pi3HI TUIIU TPYHTIB, SIKi
3yCTPI4aIOTHCS B MICLSX MPOJISITAaHHS TAaKUX KOMYHIKAIIIH.

JlocnmiHUKaMu ~ 3allpOIOHOBAHI  Pi3HI METOAM Ta METOJUKH KOHTPOJIO  IiJI3EMHHUX
TpyOonpoBoaiB [2-7]. Bapto 3a3HaumrtH, mo Oinbloia YacTWHA JOCHIIKEHb CIPSAMOBaHI Ha
BHUpPIIICHHS TMpoOJieM, SKi TOB’S3aHI 3 KOHTPOJIEM MariCTpalbHUX [IISHOK ITA3EMHHUX
TpyOOIPOBOIIB 3HAYHOI MPOTSDKHOCTI. TakoK akMeHT B JaHUX JOCTDKEHHSIX POOHUTHCS Ha
KOHTPOJIb TPYOOIIPOBO/IIB, SIKI 3HAXOATHCS B IPYHTAaX OJJHOTO THUITY.

[TpoBeneHi B [8, 9] poboTu cripssMOBaHI Ha BUBYCHHS MOXKJIMBOCTI KOHTPOJTIOBATH 130JISIIIIHE
MOKPUTTS MIJ3€MHUX TPYOONPOBOJIB, sSIKI 3HAXOAATHCS Y BOJOIMX IpyHTaxX. Ale, B JaHOMY
BUIMAJKy, NUTAaHHS BIUIMBY pI3HUX THIIB IPYHTIB (TJIMHA, CYTJIMHOK, MICOK Ta 1H.) TaKOX
3aJIMIIAETHCS HEJTOCIIIKEHUM.

TakuM 4MHOM, BUHMKA€ HEOOXIAHICTh BUPIIICHHS MUTAHHS 111010 MPABUIBHOTO OIIHIOBAHHS
BIUIMBY XapaKTEpUCTHK IPYHTY, SKUH OTOYYy€e JOCHIKYBaHMM TpyOONpoBiJl, Ha KOHTPOJb
M13€MHUX TPYOONIPOBO/IIB Ta, BIAOBIIHO, HA BUSBICHHS 1€(EKTIB IX 130JSI1ITHOTO MOKPUTTS.

3 MeTOo MAaKCHUMaJbHO TOYHOTO BHSBJIEHHS Micus JAedekTy 130JiLii  aBTOpamMH
3aIpOMOHOBAHO MOYEPTOBO 3aCTOCOBYBATH JIBA €IIEKTPOMATHITHUX METOAM KOHTPOJIIO: (ha30BUM Ta
amrutitynauid [1]. OnmHak y HaBeOeHUX 3alexHOCTsX B [1] mpuiimanocs, mo THn IPYHTY Ha
JOCITIJDKYBAHIA NUISHIN € OJHOPIIHUM, a caMi JOCIIIKEHHS MOIIUPIOBAIIMCSA TUIBKK HA TiI3€MHI
TpyOONpPOBOAM, SIKI OTOUEHI IPYHTOBMM CepeAOBUIIEM oJHOro Tumy. [lng posmmpeHHs chepu
3aCTOCYBaHHSI OTPHUMaHUX TEOPETUYHUX 3aJCKHOCTEH HEOOXITHO J0/JaTKOBO IPOAHAII3yBAaTH
BIUIMB 3MIHM TUTOMOT'O OIOPY I'PYHTY Ha AOCIHI/DKYBAaHHUX AUISTHKAX MiA3€MHUX TPYOOIPOBO/IIB.

J171s1 OI[IHIOBAaHHSI BIUTMBY OTOYYIOYOTO IPYHTY, HEOOXIIHO y OTpHMaHi paHirie 3aiexHocti [1]
BBECTH JIOJIATKOBHI IapaMeTp OIopy, SKHH OI[IHIOEMO HAa OCHOBI EJIEKTPUYHHX MapaMeTpiB
HAsIBHOTO TPYHTOBOT'O TIOKPHUTTSL.

3 mi€l0 METOI0 3 BUKOPUCTAHHSAM CTaOLII30BaHOTO JpKepena CTpyMy Ta 3a JOINOMOTOIO
YOTHPHOXENEKTPOAHOI ycTaHOBKU [10] Oynm mpoBeneHi BHUMiprOBaHHS MHUTOMOTO ONOPY Pi3HHX
TUMIB OTOYYIOUMX CEPEIOBMIL, SIKI MOXXYTh MaTH Miclle Ha AUISHKAX MPOJSTaHHsS ITiI3eMHUX
TpyOomnpoBoaiB. OTprMaHi pe3yabTaTH BUMIpIOBaHb HaBeleH] B TaOmui 1.
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Tabmuist 1 — 3HaueHHS MUTOMOTO OMOPY PI3HOTO POAY CEPEIOBHIIL, SIKi OTOUYIOTH ITiA3EMHUMA

TpyOOTIPOBIiJ
Bun rpynty [Turomuii omip,
Cepe/IHE 3HAUCHHSI
(Om M)
I'muna 20— 50
I'pasiit 360 — 750
[Ticok Bosoruii 120 — 350
[Ticok 3BoJIOMXKEHMIT 350 — 2000
ITicok cyxwmii 2000 — 3900
CyrimHOK 90 — 140
I{e0Oinp BoJIOTHIA 3000
[e6inb cyxmii 5000

Ha ocHoBi mpoBemeHHX paHimie mociuimpkeds [1] oTpumana TeopeTHuHa 3al€XKHICTH IS
BU3HAYCHHS 3CYBY (Da3u BHMIpIOBAJIILHOTO CHTHAy y BHIAQJKY HAsSBHOCTI PI3HUX IPYHTOBHX
MOKPUTH JTst 0e3/1e()eKTHUX JIITITHOK TPYOOIPOBO/IiB:

Re(Lp +Ls; +Ls2)Cc 1)
\ Z; +Ry+Rc +Rg

¢ =2nf

ne Z; — BXIJIHUH omip reHepaTopa, SKuil 3a1aeThcs HOro TEXHIYHUMHU Xapakrepuctukamu, OM; R,
— OIip PO3TIKaHHIO CTPYMIB Y IPYHT 3 JOCIIIKyBaHOTrO Tpyoonposony, OmM/M; R. — moronnwuii omip
130J1L1HHOrO MOKPUTTSL, OM/M; Ry — MOrOHHMIA OIIp OTOYYIOYOI0 IPYHTOBOIO cepeoBuia, OM/m;
L, — moroHHa iHOYKTHBHICTH TpyOomnposoay, I'n/M; Ly, — BHYTpilIHS 1HIYKTUBHICTb IPYHTY SIK
IPOBIIHMKA, KU OTOUye NOCHIKyBaHuUM TpyOomposin, I'/mM; Lg, — 30BHILIHS IHAYKTHBHICTb
TpyOomnposony, I'n/m; C. — emHuicTh 130msuiiiHoro nokpurts, @; f — poboua wacrora, I'n; ¢ —

3cyB (ha3u BUX1JHOTO CUTHAY BiTHOCHO BX1JHOTO, paj.
[Tapamerp Lg, po3paxoBYeTbCS 3TiAHO HACTYNHOI 3alI€KHOCTI, B SKY BXOIMTh 3HAYECHHS

[MTOMOI'O OIIOPY IPYHTY:
Loy =2:107 -(5.98—In(rp +8¢) [T/ ps ). 2

Je I, — 30BHINHIA pajlyCc OOCHIIXKYBAaHOIO MIiA3EMHOTO TPYOONpPOBOAY, M; J. — TOBIIUHA
130JIAIIHHOTO TOKPUTTS, M; f — YacToTa 3MIHHOTO CTpyMy reHepaTtopa, ['m; pg — nuromumii omip
IPYHTY, IKMH OTOYYE JOCIIIKYBaHUM TpyOoIpoBia, OM M.

Ha puc. 1 HaBeneHa 3aeXHIiCTh 3MIHM BHYTPIIIHBOI 1HAYKTUBHOCTI I'PYHTY SIK MIPOBIHMKA,
10 OTOYYE JOCHIKYBaHUM TPYOOIPOBiJI, BiJl MUTOMOTO ONOPY OTOUYYIOUOIo IPyHTY. Po3paxyHku
MPOBE/EH A AUISHKU MiJ3eMHOro TpyOompoBoay aiameTpoMm 720 MM, 3 HIapoM i30JILIHHOIO
MTOKPUTTS, TOBLUIMHOIO 5 MM, IIPY BUKOPUCTAaHHI poO0OYO0i 4acTOTH reHeparopa BenuuuHow 33 kl'.
Bubip ontuManbHOI YacTOTM KOHTPOJIIO HacaMmIiepe] TOB'S3aHUN 13 yMOBaMH, B SKHX
PO3MIIIYETHCS JTOCTIIKYBaHUM TPyOONPOBiA, a TaKOX 3aJ€KHO BiJl JOBXKHUHH JOCIHIKYBaHOT
minsakd [1, 10, 11].

Ha ocnogi 3anexnocTi (1) Ta mociikeHb, HaBeIeHHX B [ 1], BCTaHOBJICHA aHATITHYHA MOJIEITh
3MIHM 3CyBY (a3 3alie)kKHO BiJI €MHOCTI BIJIIAPYBaHHS 130JALIHHOIO MOKPUTTS MiJ3EMHHUX
TpYOOIPOBOIIB, K1 PO3MIIILYIOTHCS B IPYHTAX 13 PI3HUM MUTOMUM OTIOPOM:
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Puc. 1 — 3anexHicTh 3MiHM BHYTPIIIHBOT 1IHAYKTHBHOCTI IPYHTY Bijl 3HAYEHHS IUTOMOTO OIIOPY

¢ =2nf

IpyHTYy

Re(Lp +Lg; +Ls, )CcCp

\ (Zi + Ry + R +Rg)(C +Cp)

©)

ne Cp — eMHICTb Ae(PEKTY 130JAIITHOTO MOKPUTTA (€MHICTH BiAIAPYBAHHS 130JISII11).

Otpumani 3anexHocTi (1) — (3) maroTh 3MOry OLIHIOBATH BIUIUB MapaMeTpiB OTOYYHOUOIO
IPYHTOBOTO CEpEOBHUINAa Ha IMPOIEC BHUABJICHHS IOIIKO/KEHb 130JIALIHHOTO TOKPUTTS TiJ Yac
OOCTEXEHHS JTUISHOK ITiI3eMHUX TPyOOIIPOBO/IIB.

Ha puc. 2 HaBeneHo rpadiku 3alexHOCTI 3CyBY ¢a3d MNpU HASBHOCTI BiAlIapyBaHb
130JIALIAHOTO TOKPUTTS MiA3€MHUX TPYOONIPOBOIIB, SIKi PO3MIIIYIOTBCS B TIPYHTaX 3 PI3HHUX
MUTOMHUM OIIOpOM. Po3paxyHKH MpoBe/ieH] Ha OCHOBI 3ajexHocTe (2), (3) ta 3riguo 3 [1].
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a) — numomuii onip rpyumy 20 Om*m; 6) — numomuit onip tpyumy 50 Om*m,; 8) numomuii onip
tpyumy 1500 Om*m: 2) numomuti onip tpynmy 5000 Om™*m
Puc. 2 — 3anexHocTi 3cyBy (ha3u BiJy eMHOCTI BiAIAPyBaHb 130JISLIHHOTO MOKPUTTS Mi3EMHHUX
TpyOONPOBO/IIB, SIKi pO3MIIIYIOThCS B IPYHTAX 3 PI3HUX MUTOMHM OIIOPOM
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SIK BUJHO 3 pHC. 2, 3MiHa TUTOMOTO OMOPY AOCHTH BiAYYTHO BILIMBA€E HA 3MiHY 3CYBY (hazu —
pizHULA 3CyBY (pa3su Moke konmuBatucs B Mexax 20%. 3a paxyHOK LIbOIO MOXYTh BHUHHKHYTU
MOMMJIKH IOJ0 TPAaKTyBaHHSA OTpHMaHOi iH(popMarlii, 110 Npu3BeAe A0 3HAYHUX HETOYHOCTEH Y
BHSIBJICHH] NTe(DEKTIB 130JSIIIHHOTO MOKPUTTA. Y 3B’SI3KY 13 IMM BUHHUKAE HEOOXITHICTH BBEICHHS
000B’s13KOBOT TONPAaBKU NpPU MPOBENEHHI BUMIPIOBaHb 3CYBY (ha3su Ha IOCHIIKYBaHIN AUISHII
MiJI3EMHOTO TPYOOIIPOBOIY 3aJI€KHO BiJ TUITY IPYHTY B MICIISX MPOJISATAaHHS KOMYHIKaIIii.

Takum YMHOM, BpaxyBaHHS IapaMeTpy MUTOMOTO ONOPY IPYHTY B aHATITHYHUX 3aJI€KHOCTX
IUISL €TIEKTPOMArHiTHOro ()a30BOTO METOAY KOHTPOJIIO JIO3BOJISIE OLIHUTH BIUIMB TUITY TPYHTOBOT'O
Cepe/IOBUINA, B SIKOMY PO3MIILIYETHCS AOCHIHKYBAaHHIA TPYOOIPOBiJ, Ha BUSBJICHHS IMOIIKOKEHb
130JIALIHOTO TTOKPHUTTS.
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