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IMPUMEHEHWE METO/JIA U3MEPEHMS SJIEKTPHYECKOT' O
MOTEHIIMAJIA B IIEJISIX KOHTPOJISI KOPPO3HOHHBIX
IMPOLECCOB METAJUIMYECKHUX ITOJ3EMHBIX
COOPYKEHUM

B crarTi po3mIsHYTO JOCBiX 3aCTOCYBAaHHS METOIY BHMIPIOBAHHS €IEKTPHYHOTO IIOTCHINATY 3 METOI0
BH3HAYCHHS KOPO3ifHOro cTaHy MaricTpajJbHuUX TpyOonpoBosiB HadTH Ta rasy. HaBeneHo pesynbraTi
JIOCITIJDKEHHS Ha OCHOBI JaHOTO METO/ly BUMIpIOBaHHSI.

Application experience of the electrical potentiasurement method in purpose of the control of oil
and gas pipelines corrosion condition is descrilf@esearch results of measurement method are pre-
sented.

HocTranoBKa npodieMsbl. B HacTosIee BpeMsl CYIIECTBYET PsJi METOJIOB OII-
peAencHusT KOPPO3HOHHOTO COCTOSHHSI METATHYCCKUX TOJ3EMHBIX COOPYKCHUI.
OpHaKO UM MPHUCYINX TaKUEe HEJOCTATKH, KaK Majas TOYHOCTh W HU3Kas JOCTO-
BEPHOCTh. JlaHHAS CTaThsl OMKCHIBACT MPAKTHYCCKYIO PEATU3AIMI0 METOMA HM3Me-
PEHHS 3JIEKTPHUUECKOTO TOTEHIHANA, KOTOPOMY OSTH HEIOCTATKH MPHUCYITH B
MEHBUIEH CTENEHM.

AHanu3 autepaTypsbl. O0IIIe BOIIPOCH], OCBAIICHHBIE METOIaM OIpeelie-
HHUSI KOPPO3MOHHOTO COCTOSIHUSI METAJUIMYECKUX MOI3E€MHBIX COOPYXXEHHH, pac-
cmotpensl B [1-10]. Ha ocHOBe MeToa U3MEPEHHUS IICKTPHIECKOTO TTOTEHIIHATA,
NpOaHaIM3UPOBAaHHOrO paHee B paborax [1-10], co3maHa MakeTHass yCTaHOBKA,
MO3BOJISIIOIIAS CYAUTH 00 3((MEKTUBHOCTH JaHHOTO METOJA JJIsI KOHTPOJS MeTall-
JIMYECKUX IMOJ3EMHBIX COOPYKCHHH, a MMEHHO MAarHCTPaJbHBIX TPYOOIPOBOIOB
HedTH 1 rasa.

Lens cTaThm — UCCICTOBAHUE KOPPO3UOHHOTO COCTOSHHS METAJUTMYCCKHX
MOJI3EMHBIX COOPYKCHHI METOJIOM H3MEPEHHS dJICKTPUIECKOTO MOoTeHImana. Pac-
CMOTPEHHE BO3MOXXHOCTEH MPAKTUYECKOTO MPUMCHECHUS METOMa, aHAU3 ero 3¢-
(heKTHBHOCTH.

Co3nanHas MakeTHasi YCTAHOBKAa HA OCHOBE METOIA M3MEPEHHS DJICKTpUYIe-
CKOTO MOTEHIIMAaJa MPEICTAaBIAET COOOM:

- 00pa3mbl METANIMYECKUX KOHCTPYKIMH, IMOMEUICHHBIX B OIPEIEICHHYIO
cpemy, CBOMCTBA KOTOPOU OJM3KH K CBOMCTBAM Cpejl, B KOTOPBIX MPOJIETAIOT Maru-
CTpaJIbHBIC TPYOOTIPOBOIEI;

- YCTPOWCTBO, OCYILIECTBISIONICE U3MEPECHUE TCKTPUIECKOTO ITOTCHITHANA Ha
OCHOBC BEIIIICYKa3aHHOTO METO/IA.

HUccrenyemple 00pa3ibl METAUTHYCCKUX KOHCTPYKIUH OOJNAIaroT pa3HBIMU
CTEICHAMH KOPPO3UOHHOTO HM3HOCa. OOpa3lbl MPOHYMEPOBAHBEI U MOMEIICHBI B
3aMKHYTBIH THIPOW30JIMPOBAHHBIA 00BEM, 3alOHEHHBINH TpyHTOM. Bce o0pasifs
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HUMCIOT OJTMHAKOBYIO TCOMETPUYCCKYIO (DOPMY, pPACIION0KEHBI PABHOYAAJICHHO OT
3a3eMITUTETIS.

[TepBrIii wiccneayeMblii 00pa3er] He W30JIMPOBAaH, HMEET 3HAUUTEIbHBIE KOP-
PO3HOHHBIE MOBPEXICHHSA, BTOPOil 00pa3er 4acTHYHO M3OJHUPOBAH B COOTBETCT-
Bun ¢ [11]. Tperuii oGpaser HANIOJIOBHHY H30JMPOBAH BIOJb MPOJOJIBHOM OCH
o0pasima, Hen30IMpPOBaHHAS MTOBEPXHOCTh B 3HAYUTEIHHON CTENICHH KOPPO3HOHHO
MoBpeXacHa. YeTBepThIN HcclieayeMblii 00pa3ell MOJTHOCTHI0 U30JIMPOBAH B COOT-
BeTcTBHH ¢ [11]. O6pasisl, GIU3KO K TOpIAM, 3aKpEIIeHbl MapalIebHO C TOMO-
IIBI0 U30JIIIUOHHOTO MaTepuana M o0pa3yloT cOO0H MeXaHHYECKH YCTOHUUBYIO
SAMHYI0 KOHCTpYKIuio. K o0pa3iaM MpuKperuieHbl CBapKOW METAJUTHYCCKHE BEI-
BOJBI U3 TOTO e Marepuana. BiaXHOCTh IpyHTa MOAAEPKUBAETCA 10 Pe3yJbTa-
TaM M3MEPEHHUS COMPOTUBICHUS MEXAY IBYMS YIAJIEHHBIMH DJIEKTPOJAaMH, U TO
pacderaM. biok cxema ycTpoicTBa nmpuBeaeHa Ha puc. 1.

K210 K12 K PABHOY TAICHHOMY
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K HCTIBITYeMBIM
7 1 obpastam

Puc. 1.bnok cxema ycTpoiicTa

VY3en nutanust 1 comepiKUT MOHIKAIONTUHN ABYX0OMOTOYHBIN TpaHChopMaTop
HAMPSHKSHUS, IBYXIOIYIEPUOHBINA BBITPSIMUTENb U KOHICHCATOP (GHIbTPa. BhI-
XOJIHOE HAMpsOKEHHUE y3Jia MUTaHus coctaiseT 27 B moctosHHOTO TOKa. Bhixo-
HOE HampshKEHHUE y3/ia MuTaHus 1 MOCTYIaeT Ha MOJBMKHBIM KOHTAKT MEpeKoya-
Tenst pexkuma pabotel K1.1. B BepxHeM MO cxeMe MOJIOKESHUH MEPEKTI0YaTelis
K1.1 27B mocTosHHOTO TOKa MOCTYHaeT Ha y3eJ MCTOYHHKa Toka 2. McroyHmk
TOKa 2 uMmeeT aBe pukcupoBanubie ycTaBku Toka 10 MA n 30 MA. B monoxenun O
nepexirodarens K2.1 Bennyuna Toka coctaimsier 10 MA, B monoxkernn 1 - 30MA.
Beixo/Has 1enb A HCTOYHHKA TOKa 2 uepe3 KOHTaKThl nepekmodarens K1.2 noa-
COeIMHsIeTCsT K paBHOYAalIeHHOMY anektpony. KoHrakTtel mepekmtodarens K1.2
Pa3pbIBAIOT LIEHH MPOTEKAHHS TOKA MPH M3MEPEHHUHU JIIEKTPUUECKOTO OCTATOYHOTO
noTeHpaia. BeixoaHas 1ens B UCTOUHMKA TOKA COeIMHEHA C Y3JIOM TepKOHOBBIX
pene 3. B 3aBHCHMOCTH OT MOJIOKEHHUSI BHELTHETO TAJIETHOTO MEPEKITI0YATENs KOH-
TaKTBl TEPKOHOBBIX pelie TOACOSIUHIIOT HCCIeAyeMble 00pa3Lbl K HCTOYHHUKY TO-
Ka ¥ BHEHIHEMY IH(POBOMY BOJBTMETpPY. Llenu karyiiek repKOHOBBIX pejie Mo-
KITIOYCHBI K CBETOMMOMAM Pa3HBIX [[BETOB, COOTBETCTBYIOIMM Pa3HBIM HCCIIEIye-
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MBIM 00pa3iaM. B HmKHEM Mo cxeMe MOJI0KEHUH KOHTaKTOB mepekimrodatens K1.1
BBIXO/IHOE HAINPsDKEHHE y3Jia UTaHus 1 mojaercsl Ha BXOJ| CTabMiIn3aTopa Harmpsi-
xkerus 4. Berxonnoe Hanpspkenue 12 B crabminzatopa 4 3aMThIBAET LEITH WHTE-
TpaJLHOTO TaiiMepa 5 ¢ BBIAEPKKOH BpeMeHH 5 cek. [1o ncreuennn 5 cek. Taiimep
5 nogaer nmuranue Ha 1ienu taiimepa 6 ¢ Beiaepykkoit Bpemenu 25 cex. OO1ias BbI-
Jepkka BpeMeHu cocraBiisieT 30 cek. Y3el CUTHATU3AIUH 1 C IBYMsI CBEPXSIPKUMHU
CBETOJMO/IaMH Pa3HbIX I[BETOB CUTHAIM3UPYIOT O cpabaTbiBaHWM TaiiMepos. [Ipu
3aropaHUd CBETOJHUOJOB OIECPATOpP CHUMACT IOKA3aHUS BHEIIHETO ITU(PPOBOrO
BOJBTMETPA V, BKIIIOUEHHOTO MEKAY HUCCIEAyeMbIM 00pasiioM (uepe3 KOHTAKT
TEPKOHOBOTO pejie) M BHEIIHEro 3JeKTpoja. BHEIIHUIA 3IIEKTPO]] HAXOMUTCS Ha
MOBEPXHOCTH TPYHTa U PaBHOYJAJICH OT HUCCICAYSMBIX 00pa3ioB. [laHHbIE, TOTY-
YCHHBIC C BHEIIIHETO 3JEKTPOJa, peacTaieHsl B Ta0n. 1. [To pesymprataM m3me-
pCHUiA, NpUBEICHHBIX B Ta01. 1, MOXKHO c/ieaTh BBIBOJI, YTO JIEKTPUUECKHIA OCcTa-
TOYHBIN TTOTEHIMAT 0TOOpaXKaeT COCTOSIHUE U3OJSILIUH UCCIIEyeMbIX 00pa3IloB.

HauMeHbIIMM 3JIEKTPHYCCKIM OCTaTOYHBIM noTeHuanom B 0,41B obmamaet
obpaser 1 (¢ MaKCHMAaJbHON CTEMEHBI0 KOPPO3HOHHOIO M3HOCa). Y 06pasioB 2 u
3, ¢ Oosiee Ka4eCTBEHHON M3OJISIMEH, 3HAYCHUE OSJIEKTPUYECKOrO OCTATOYHOTO
noteHuaia Boime U cocraBisier or 0,50B mo 0,67 B. [10JHOCThIO M30IMPOBAH-
HBIA oOpaser; 4 MMeeT MaKCHMAIbHOE 3HAYCHHUE 3JICKTPHUYCCKOTO OCTATOYHOTO
noteHimana, pasaoe 0,93B.

OcIuiorpaMMEI TIEPEXOAHBIX MPOLIECCOB TOJSIPU3AIK 00pa3IoB MPUBEE-
HBI Ha puc. 2. PacmmdpoBka ocMuIOrpaMM IpUBEICHA Ha puc. 3.

Puc. 2. OcuuuiorpaMMbl HEpeXoAHBIX IPOIECCOB Mosipu3anun obpasuos 1, 2, 3, 4
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Tabnuma 1

Cocrosinue 00-

CocrosiHue rpyHTa

I[aHHI)Ie, TMOJIY4YCHHBIC C BHCIITHE-

T'o 2JIEKTpoaa

pasua
V: B npu Vom.r B Vocm B
1= 10MA 5 cek 30 cek
TepBsiit Cyxoii rpyHT (BI2XKHOCTh 575 0.60 057
O6pa3eu rpyHTa 5%) ! ! !
Brnaxunocts rpynTa 20% 0,76 0,41 0,38
(ne m30sHpOBaH,
1 HMeeT 3Ha4H- Bunasknocts rpynra 20%,

TenbHble Koppo- | (JaHHbIe yepe3 60 MuH 0.79 0.39 037
3UOHHBIE 110~ 110CJIE CMaYMBaHMsl IPyH- ' ’ ’
BPCIK/ICHUS) Ta)

[ToBTOp 0,80 0,40 0,39
Cyxoii rpyHT (BI@)KHOCTh 251 0.54 0.51
rpyuTa 5%) ' ' '

Bropoii obpasen Braxuocts rpynta 20% 1,15 0,50 0,47

2 Braxuocts rpynTa 20%,
(yacTu4HO M30- | (ammEle gepes 60 Mum
JIMPOBaH) [OCJIe CMa4YHBaHUsI TPYH- 112 0.47 0,45
Ta)
IMoBTOp 1,15 0,50 0,47
Cyxoii rpyHT (BI@XKHOCTh

Tpetuii obpasent | rpynra 5%) 4,48 0,56 0,53

(sanonoBuHy BuniasknocTs rpyHta 20%
H30JIMPOBaH 1192 0,67 0,61
3 | BROME MPOsIOL-
HOM OCH, HEHU30-
! 0,
o | Do, T 0%
TMOBEPXHOCTh A p 1,80 0,56 0,52
0CJIe CMaYHUBAHUS IPYH-
KOPPO3HOHHO
[OBPEX/ICHA) 1)
IMoBTOp 1,92 0,78 0,74
Cyxoii rpyHT (BIa)xHOCTh | HeBO3MOKHO co3/1aTh TpeOyeMblil
rpyuTa 5%) TOK
YerepTiii Bunaxxnocts rpynra 20% 293 0.63 076
obpaser ' ' '
4 Braxuocts rpynrta 20%,
(monHoCTBIO (nanubIe uepe3 60 MuH 3.04 0,81 0.75
HM30JIHPOBAH) 110CJIE CMaYMBaHMs IPyH- ' ’
Ta)
IToBTOp 3,13 0,93 0,87
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Torenuman
Ha MeKTPoJIe PH
MPOTEKaHWH TOKa

OcraTouHsIit
Jlunus TIOTEHIIHAN HA
HYJIEBOTO SJIEKTpOAE

TIOTeHLHalIa

Mowment
TEPEKITIOYEHHUS

Puc. 3. PacnmdpoBka ocuuiorpamMm

Ocnumtorpad ObUT TOACOSTUHEH BMECTO ITU(PPOBOTO BOJIBTMETPA IS BH-
3yaln3anuy MporeccoB nossipu3anyy. OCIUUIOrpaMMBl CHIMAJIHCh B TIpoIiecce
pa3MbIKaHUsl TOKOBOH Ieny mpu momormm  nepekmodatens K1.1. Jlnsa cozmanus
OJIMHAKOBOTO TOKa B LMK 00pa3Iia ¢ Jydlie uoysmnuei Tpedyercs Ooblnee Ha-
npspkeHre. OCHULIOrpaMMBl OJTHO3HAYHO ITO3BOJIAIOT CAEIATh BHIBOA O KAa4eCTBE
U30JIAIUH UCTIBITYEMOT'O 00pasia.

BuiBoasbl. JlanHbIC H3MEpEeHUS 00JAAA0T BHICOKOW MOBTOPSEMOCTBIO W CBU-
JETEeIbCTBYIOT 00 3¢ dekTHBHOCTH MeTona. OMHAKO B JambHEHWIIEM HEOOXOIMMO
MPOBECTH OICHKY METOJa M3MEPCHUS JJICKTPHUCCKOTO MOTCHIMANA B YCIOBHIX
BO3ACUCTBHS OITY>KIAFOIINX TOKOB.
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