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Ilposedeno pospaxynox napamempie KamooHO20 3axucmy 080X mpyoonposodis
diamempom 1420 mm y eunaoxy eiowapysanus i3onayii 6i0 1020 NOGEPXHI.
Honapusayiiina cycmuna cmpymy y ybomy 6URAOKY CNIGNAOAE 3 PO3PAXYHKOBOIO |
dopisHioe 10°—10° And a noaapuzayitdnul nomenyian OMU3LKULL 00 HOMEHYIany
Kopo3ii. Cmpym 3 e1ekmponpogiono2o cepedosuiya PoxXoouns Ha NOGEPXHIO MEMAY 8
OCHOBHOMY Hepe3 NOWKOOICEHHS NPOMUKOPO3IUHO20 NOKpUMMS, sKe HOCHYNO60
pyunyemocs. Biobysaemuvcs HaB0OHEHHs1 CHOPYOU.

Knrouoei cnosa: iowapysanms, 3aXucHutl NOMeHYian, NOIAPU3AYIUHA 2yCIMUHA CIpPYMY.

Beryn

B IIIM HAH VYkpaian nin xepiBaunTBoM [. M. ®paHIieBnyua npoBeaeHO
JOCTIDKEHHS. PEKUMY 3aXHCTy TPYyOOIPOBOAY, Ha OCHOBI SIKHX PO3pPOOJICHO
PEKOMEH ALl MOXIIMBOT 3MIHU BEJIMYMHHU 3aXMCHOTO MOTEHIany F B mpoueci
nossipu3aiiii [1]. Beranosneno inrepsan 3minn F — —0,875...—1,3 B. Henotpu-
MaHHS IIOTO 1HTEPBAIY NMPU3BOAUTH JIO BiAIIapyBaHHS 130711 BiJ MOBEPXHI
TpyOu. PesynbraTé goCHipKeHb BHKOPHCTAaHO IS 3aXUCTY Ta30IpPOBOAY
HamaBa—KwuiB. B Incturyti enexrtpo3aproBannss HAH VYkpainm 3a
JIOTIOMOT'O0 JIOCTI/DKEHB IMiITBEP/HKSHO BiAIMIApyBaHHS 130111 yKe 32 YMOBH
nosspu3aiiiinoro noreniiany F Himkuomy —1 B [2].

Ha »xanp, B mpakTuiii 3aXWCTy MPOITHOPOBAHO LHUMH PEKOMEH/AIliSIMH.
JotpumyroThes inTepBaty 3mind F —1...-2,5 B [3], BHaCIi0K 90r0 Ha IiF0UnX
3apa3 TpyOompoBojax BigOyNOCS BiAmapyBaHHS 130JAIii Bif TMOBEpXHIi
CIOpYIH, TIpo sIKe B CBil Yac momepepkaB BUCHHH, TPAIUISIOTbCS aBapii 3
NPUYUHA CTPEC-KOPO3ii.

MaremaTH4Ha MOJeJIb
B IIIM HAH Vkpaiau po3poGieHo MaTeMaTHdHi MOJEINi, aJITOPUTMH
MpoTrpaMy PO3paxyHKy MapaMeTpiB 3aXUCTy TPYOOTPOBOMIB 3a pe3ylbTaTaMH
MPOBEJICHUX HAa TPaci eeKTPOMETPUYHHUX BUMIPIOBaHb [4]. 3a OMHUM 3 TakuX
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pe3yibTaTiB, B SKOMY 3HAUCHHS 3aXHCHOTO MOTCHINAy 3HAYHO OUTBII 3a
abCOIOTHOIO BEIMYMHOIO BiJ JONMYCTHMUX, BUKOHAHO PO3PaxyHOK MapameTpiB
B 30HI 3aXHUCTYy Bijpizka TpyOompoBoay HOBXHHOKO 8 KM. [liamerp cropynm —
1420 mwm, ToBmmHA CTiHKM — 18 MM. Omip TPyHTY 3MIHIOETBCS B MEXKax
10—35 Owm-'m, Biacranb a0 anoma — 500 M, BifcTaHb Bim oci TpyOu 10
MOBEpPXHI 3emili — 2 M, BEelIMYHHA CTpyMy KaToaHoi craHmii — 12,9 A. Ha
puc. 1, a 300paxkeno rpadiku 3minu F i U, B3AOBXK cHopyad ZOBKHHOIO 8 KM.
Uepes U, mo3HaueHO TOTEHIIal TPyOONMpPOBOAY BITHOCHO HYJIS 3€MIIi.
Haitamxua Touka ¥ioro cmiBnazaae 3 Toukoro apeHaxy (609,84 kM), 3 kol cTpym
110 Ka0elro MPOXOAUTh 10 KaTOMHOI cTaHImii. Bim miei Toukum U, 3poctae mo
KIiHIIIB 30HK 3axucTy. TpyOompoBiA BETMKOro aiamMeTpa Ma€ AOCUTh MaHid
omip. Tomy pi3HuI Mik 3HaueHHsIMHU U, Ha KIHIMX 30HU 1 B TOYIN JPCHAKY
nesenuka (0,037 B B niBomy kinui 3ouu 1 0,07 B — B mpaBomy). 3axucHuit
notentian F mopisatoe pizaumi U, — U, me gepe3 U mo3HadueHo moTeHITian Ha
MOBEPXHI 3eMJIi HaJl TPYOOIIPOBOJIOM.

Binwmricts 3Hauens F 6mmseka g0 U, a snmavenns U = U, — F 6au3bke 10
Hynsa. OpHak B OaraTthox okpeMux Toukax F Bimmamenwit Bim U, Ha mecsti qoi
Bomwsra (0,384 B B TOumi 607,7 xM; 0,293 B — B Toumi 609,2 km; 0,372 B —
B Touli 611,8 km). B mux Toukax ryctmHa ctpymy J (puc. 1, 6) Ha 2—4
MOPSIKK OiNbINa BiX CYCimHIX, B sSKMX 3HaueHHs F Omuspke mo U.. Skmio B
Gimpmocti To4oK Bipiska Tpyom J = 10°—10° A/M?, TO B BHmineHHX
panimre Toukax BiamomigHo J = 0,03; 0,014; 0,018 A/M2. Omxe, CTpyM 3
CJIEKTPOTIPOBITHOTO CEPEIOBHILA MPOXOIUTh Ha TOBEPXHIO TPYOONPOBOAY B
OCHOBHOMY 4epe3 MOIIKOKEeHHS 130111l (Ha puc. | BepTukanbHi Biapizku). Ha
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pemITi TOBEPXHI CTPYM MPOXOAUTH CIOYATKy dYepe3 i30JIAIiI0, TMOTIM depe3
IUTIBKY PiAMHM, siKa 3alOBHMIA oONacTh BiamapyBaHHsS. Ha mux mimsHkax
noBepxHi BexmauHa J Mae mopsinok 10°—10° A/m% Tlepexonarucs B IBOMY
MOKHa Ha 3MiHI BeIHYMHH CTPyMYy, SAKHH TPOXOAUTh IO MOBEPXHI
TpyOONIPOBOAY BiJ KiHIIB 30HM 3aXHCTy 0 TOYKH aApeHaxy (puc.2). Ha
IUX KIiHIEIX 0a4MMO MPAKTUYHO TOPHU30HTAJbHI BiApizku. OCTaHHI MEPEeXoasiTh
B ONMM3BKI O BEPTUKAIBHHUX 1 TaKi MEPEXOIH CIIOCTEPIraeMo B3IOBXK BCHOTO
rpadika 3miau /. B touri aperaxy /=129 A.

HasiBHICT BENMKOI KUTBKOCTI IIOIIKO/PKEHb CBIAYUTH MPO IMOCTYIOBE
pyWHYBaHHS 13071111, BIIIIJIEHOI BiJl TOBEPXHI TPYOOIIPOBOAY TOHKHM IIAPOM
pinuHM, sSiKa 3amoBHMIIA 00ACTh BiAMIApyBaHHS. 3a pe3ylbTaTaMU PO3PaXxyHKY
MEPEKOHYEMOCH, 110 Ha AUISHKAX 130sIii 0e3 MmomkomkeHb omip R gocuTh
Bemukuit. OJHAK Ha OKpEMHX AinsHKax moBepxHi R < 100 Om-m°. Ha puc. 3
BUANEHO minguku, B akux R < 1000 Om-M%. Ha puC. 3 BUAHO, IO OIIp
MOKPUTTS B OCHOBHOMY JOCUTh BeNHMKHH. Lle cBimumTh mpo Te, IO AaHUA
TpyOONpoBi TOOYyAOBaHO JUIsl JUISHKKM HEJAeKo BiJg TpyOOmpoBoay 3
HESIKICHAM TIOKPHTTAM 1 3 €QHAHO 3 MEPIIUM TEXHOJIOTTYHHMH ITePEMHUIKaMU
(imakmre He Oynio MOTpPeOM MiAHIMATH O TAKOTO PiBHS BEIMYMHY 3aXHUCHOTO
noreHuiany). B pesynbrari Takoro 3’€HaHHS TPOLEC BiMIIAPYBaHHS 3HAYHO
30impmmBes. KpiM HaBOJHEHHS MeTaly, CIIOCTepiraeMo pyWHYBaHHS MPOTHKO-
posiitHoro mokputTs. Ha mimsakax 609—6101i611—612 kv R <100 Om-M>.

3YIMUHUMOCH Ha MOHATTI “NOJApH3AMIHHAN MOTeHIIAT . 32 O3HAYCHHIM —
1€ pi3HUI MOTEHIiaiB Ha MEXIi MOBEPXHS TPyOOIPOBOy—eJIEeKTPOIIT. K10
MPOTUKOPO3iiiHE TOKPUTTS IUTBHO MPWIIATAE IO METAITY, TO 3aBJISKU BEITMKOMY
ornopy TpyOOMmpoOBOY CTPYM MiXK HUMU MPAKTUYHO BIACYTHIH. OTKE, BETHUUHY
MOJISIPU3AIIHOTO MOTEHITIAy BU3HAYAEMO B IOIIKOKCHHSX. Y BHUIAKY Bijia-
PYBaHHS €TEKTPOIIT 3aiiMae MPaKTHYHO BCIO TIOBEPXHIO TPYOOIIPOBOAY i CTPYM
Ha HBOTO OE3MOCEPEeTHBO MPOXOAUTH Yepe3 eNEKTPONIT B OCHOBHOMY B OKOIII
MOIIKO/KeHb. Ha BCIO pemTy MOBEpXHi CIOPYAHM CTPYM CHOYATKY JI0JIA€ OMip
MIPOTUKOPO31HHOTO MOKPUTTA. BiH 3HAYHO MEHIIWIA, Hi>K B OKOJIi MOIIKO/KEHB,
a 3HAYCHHS MOJSAPU3ALIHHOTO MOTEeHIIaTy OJU3bKI IO MOTEHIIiaTy KOpo3ii.

3ayBaKMUMO TakoX, IO 32 pO3paxyHKaMd TYCTHHAa CTPyMy B
MOIIKO/PKEHHSX 130JIA11iT BUpa)KeHa BiTHOMICHHSIM BEJIMYMHHU CTPYMY JI0 TLIOMII
BCi€i MOBEpXHI Bifpi3ka TpyOONPOBOIYy MiX JBOMAa TOYKAMHU BHMipIOBaHHS,
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YMOBH BelIW4YHHH CTpyMy 12,9 A (mmwxkHi rpadikm) i 8,5 A
(BepxHi Tpadixm).
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a He JI0 TUIOIII TTOBEPXHi MOMKOKEHHS. ToMy Toyspr3aiiifHa TyCTHHa CTPyMy
OisIbIa BiJl cepeIHROI HA BETUYMHY iX BiTHOMICHHS (TUTOII BiApi3Ka JO TUIOIII
MOBEpXHI TOMKOMKeHHs). B oOmacti BimmapyBaHHS BOHa MEHIIA 3a
PO3paxyHKOBY, ToOTO mopsaky 10 A/M%. 3a JaHAMH KaTOIHOI TOJSPU3ALIHHOT
KpHUBOI, MOTEHIIia] 3 TAKMM CTPYMOM OJIU3bKHIA JJO TOTEHIliaTy KOpo3ii.

Uu Oyma morpeba 3axuimaTH JaHUW BIIPI30K TPYOOINPOBOAY B TaKOMY
pexuMi? Amxke, 3a JaHUMH BUMIPIOBaHHS Ha pucC. 1, @, MiHIMaTbHUN 3aXUCHAN
roTeHIian cranoBuTh —1,25 B (B Toumi 607,7 kM Ha puc. 1), a MpUAHATAMY CTaH-
JapTHuMH JaHuMu [3] BctaHoBieHo 3HaudeHHS —1 B. Ha puc. 4 HaBeneHno
rpadiku 3minu BemunH F 1 U,, ananorigni puc. 1, a (HrkHI Tpadiku) 1 31 3MEH-
IIeHHSIM BEITUYWHU CTPYMy aHOAHOTO 3a3eMJeHHA 10 8,5 A (BepxHi rpadikn).
MiniManbHMM 3aXUCHHMM TOTEHINANI ckiagae —1 B, MakcuMansHuMi HE H0CATrae
—1,3 B. B pexumi pobGotu 0e3 BigmapyBaHHs F 3MiHIOETBCSI B PEKOMEHIIO-
BaHOMY B po6oTi [1] iHTepBami. B pexxumi BigmapyBaHHS 0a)XaHO TPOBECTH
JOCTIDKEHHS, Y 320€3MeUy€EThCS 3aXUCT 31 3MEHIIICHHSM BEJIMYUHH CTPYMY.

O0uncII0BATBHMIA eKCTIepUMeHT

JlocHTh 1iKaBUMH BUSIBIJIHCS Pe3yJIbTaTH PO3PaxyHKY IapaMeTpiB 3aXHUCTy
BiJpi3Ka TPyOONpPOBOAY AOBXKHUHOIO 5 KM 3a AaHumu: miametp — 1420 mwm,
TOBIIMHA CTiHKH — 16,5 MM, BiICTaHb BiJl OBEPXHI 3€MJIi 0 OCi 3MIHIOETHCS
Big 1,65 10 1,8 M, omip rpyHTy — 15—34 OM*M?, Bi/ICTaHB 10 aHOXHOTO 3a3eM-
nenHs — 100 M, BennumHa cTpymy KartonHoi craHuii — 4 A. TpyOompoBig
MpaIIoe B PEKUMI BiquIapyBaHHsS 130J1sii Bif oro moBepxHi. [lani BuUMipIo-
BaHHS 3aXWMCHOTO TIOTEHINaly 300pakeHO Ha puc. 5, a. Bimxwunenns F Big
ysIBHOI MOHOTOHHOi KpWBOi HE3HauHi TNOpiBHAHO 3 puc. 1 abo puc. 4.
[Morenuian U, (TpyOompoBomy BIAHOCHO HyJs 3eMii) neperuHae F Buine
cepenuHu ii BUCOTH (Ha puc. | BiH B HWKHIM yacTuHi 3minu F). BpaxoByroun,
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mo F = U, — U, matumemo U > 0 B Toukax, B skux F mmwkdue U,.. I'yctuna
cTpymy (puc. 5, 6) Hail0inbIIa Ha KIHIMX 30HU 3aXUCTY i 3MEHIIYETHCS 3 Ha-
OMMKEHHSIM 10 cepeanHu Biapiska. ['padik 3miH Beauaunu ctpymy I (puc. 6, a)
CYTTEBO BiPI3HAETHCS BiA aHANOTigHOTO HA pHC. 2. 3MiHY U, B 30UTBIIEHOMY
MacIITabi mpoiIFOCTPOBAHO Ha puC. 6, 0.

3a JaHUMU PO3paxyHKY, MOPSAOK 3MiHH NOJSIPU3ALIHHOI TYCTHHH CTPyMY B
obmacti Bimmapysanms 10°—10° A/m? maBemeno Ha puc. 5, 6. B mpomy
MPOMDXKKY 3HAYEHHS TOJSIPU3AI[iHOTO MOTeHIiany 3MiHIoThCs Bix —0,55 mo
—0,61 B, 3a sikoro 3a0e3mneuyeTbcs HEMOBHHH 3aXHCT TMOBEPXHI CHOPYAH Bif
Koposii [3].

BucHosku

B pexwumi BigmapyBaHHS 130JALiT BiJ MOBEPXHI TPyOOIpOBOLY HOTroO
MIOBEPXHSI 3HAXOIUTHCA B CTAHI HEMOBHOI'O 3aXMCTY, 3@ SKOTO 3a HasBHOCTI
arpecUBHOTO CepeioBUIIA BimOyBaeThCs KOpo3is meramy. IlinmTBepkeHHIM
TAKOTO BHCHOBKY BBa)KaEMO PYHHYBaHHS Koposielo TpyOompoBoxy CepemHs
Azigs—LleHTp yKe uepe3 5 pokiB HOTo eKcIlyaTalii yepe3 arpeCUBHUNA TPYHT B
paiioni Kacmiiicbkoro mops. 3i 3pocTaHHSM 3aTpaT BENUYHHUA CTPyMy IS
3a0e3MeUYeHHs 3aXUCTy CIOPYAHM BiJ KOpo3ii 301JbIIYEThCS IIBHUAKICT
pYHHYBaHHSI 13075111, TPUCKOPIOETHCS TPOIEC HABOJHECHHS MeETaly, SKHH
MIPU3BOJIUTH JIO aBapiii BHACIIJOK CTPEC-KOPO3ii.
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On the pipeline polarization in the case of insulation
delamination from its surface

V. V. Lukovych

The cathodic protection parameters for two pipelines with a diameter of 1420 mm were
calculated. The protection zone for the first pipeline is 6 km long and for the second one
it is 5 km. The cathode station current is 12,9 A for the first pipeline and 4 A for the
second one. There are a damage and detachment of pipeline insulation,
andconsequently a thin layer of electrolyte is located in the detachment area between
the metal surface and the insulation. Almost the entire surface of the pipeline has
polarization potential. For the first pipeline, the values of the protection potential at
neighboring measurement points change quite dramatically, the difference between
them can reach tenths of a volt. The polarization current density at the ends of the
protection zone is quite small, and accordingly the polarization potential is close to
the corrosion potential. But in the vicinity of the drainage point, these values are much
larger. The situation is almost the opposite for the second pipeline, where the cathode
station current is 4 A. The current density is almost equally distributed throughout the
protection zone, slightly larger at its ends. The polarization potential changes
accordingly. Its values are larger than the first case. In the cathodic protection, the
potential of the pipeline relative to ground zero is important. Its average value depends
on the magnitude of the cathode station current. Its graph intersects the lower part of
the protection potential graph in the first case and the middle of the graph in the
second. The protection potential is the difference between the potential of the pipeline
and the earth surface. In the first case, in the vicinity of the drainage point this
difference is much larger inside compared to the ends of the zone. As a conclusion, in
the practice of cathodic protection it is important to regulate the value of the cathode
station current in order to achieve the optimum protection.

Keywords: delamination, protection potential, polarization current density.
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