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MNpeancnosune

Llenn, OCHOBHble MPUHUUNBLI M 06LLMe NpaBuia npoBefeHuUs paboT MO MeXrocyaapcTBeHHOl cTaHgap-
Tnsauum yctaHoBneHbl TOCT 1.0 «MexrocypapcTBeHHas cuctema ctaHgaptm3auum. OCHOBHbIE NOJTOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHass cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBeHHble, NpaBuna
M peKkoMeHgaLunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATAS, 06HOBEHUS
N OTMEHbI»

CeefieHns o cTaHgapTe

1 PABPABOTAH Accoynaunen cogeicTBus B peanmsaynm MHHOBALMOHHbLIX NporpamMmMm B 06/1acTtu npo-
TUBOKOPPO3NOHHOW 3aluTbl U TEXHUYECKON AnarHocTukn («COTMKOP»)

2 BHECEH MexrocygapCcTBEeHHbIM TEXHMYECKMM KOomuTeToM 543 «3auwuta us3gennin n matepuanos oT
KOppo3uu, ctapeHus n 6uonoBpexaeHnsa»

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CcTaHgapTu3auuum, MeTpoaorMm un ceptudukaymn
(npoTtokon oT 31 okTA6psa 2024 r. Ne 178-M)

3a NpuHATUE nNporonocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Koa ctpaHbl no MK CoKpaleHHoe HaMMeHOBaHUe HauMoHa/lIbHOTo opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHgapTusauuu

ApmeHunsa AM 3A0 «HauuoHanbHbIN OpraH nNo cTaHgapTu3aunm u me-

Tponornm» Pecnybnmku ApmeHns

Benapycb BY locctaHpapT Pecnybnukn Benapycb

KasaxcraH KZ FocctanaapT Pecny6aukn KasaxcTaH

Knprususa KG KbipreisctaHgapT

Poccus RU PocctaHpgapt

Y3bekucrtaH uz Y36eKckoe areHTCTBO MO TEXHUYECKOMY perynnpoBaHuio

4 TMpukasom degepanbHOro areHTCTBa MO TEXHUYECKOMY PerysiMpoBaHuio U MeTponorum ot 6 Hoabpsa
2024 1. Ne 1603-cT mMmexrocygapcTBeHHbIli cTtaHgapT FOCT 9.922—2024 BBegeH B felicTBue B KayecTBe Ha-
LMoHanbHOro ctaHgapTta Poccuiickoli ®egepaumn ¢ 1 aBrycta 2025 .

5 BBEAEH BIEPBbIE

NHpopmaums o BBegeHUM B AeiiCTBME (NpekpaweHun AeicTBUS) HACTOSILWLEro cTaHgapTa U usme-
HEeHW1 K HEMY Ha TEPPUTOPUM yKa3aHHbIX Bbille rocyAapcTB Ny6ANKyeTca B yKasaTesisiX HauWoHa bHbIX
cTaHAapToB, M3aBaeMblX B 3TUX rocygapcTBax, a Takke BceTu MHTepHeT Ha cailTax CoOOTBETCTBY-
IOLLUX HALMOHasIbHbLIX OPraHoB Mo cTaHgapTu3aynu.

B cnyyasix nepecmoTpa, U3MEHeHUss UM OTMEeHbl HacTosILLero cTaHgapTa cooTBeTCTBYlO W as UH-
thopmauus 6yaeT onyb6nankoBaHa Ha ouLMarIbHOM UHTepHeT-caliTe MexXrocyfapCTBEHHOro coBeTa no
cTaHgapTusaunm, MeTposiorun U cepTugukaLmnm B katanore «MexXrocygapcTBeHHble cTaHhapThbl»
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B Poccuiickoii deagepauuy HacToAULMI CTaHAAPT HE MOXET 6biTb NOMHOCTbLIO UK
YyacTMYHO BOCMpPOM3BEAEH, TUPAXWPOBAH M pacnpocTpaHeH B KauyecTBe oduuManbHOro
ns3gaHus 6e3 paspeleHus deaepasbHOrO areHTCTBa N0 TEXHUYECKOMY PETYIMPOBaHUIO
M MeTposiornu
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BeepeHune

AnutenbHoe BO34ENCTBME NEPEMEHHONO HANPSAXEHUS MOXET Bbl3BaTb KOPPO3MI0 NMOA3EMHbIX COOPYXe-
HWIA, B TOM 4ucne cTalbHbiX TPy60NpPOBOAOB, BCAEACTBME TOKA, NpOTeKaloWwero Mexay OroieHHoW meTtannu-
YEeCKON NOBEPXHOCTbI U OKPYXalLWUM FpyHTOM.

BennuynHa aToro toka nponopuMoHasbHa HaBeAeHHOMY NepeMeHHOMY Hanps>XXeHuw «Tpyba—3emna»,
pasmepy gedekrta B 3alWUTHOM MNOKPbITUM W yAeNbHOMY 3n1eKTpuyeckomy conpotmsneHuto (¥YIC) rpyHTa.
AmMNAnTyaa HaBeAEeHHOro MePEMEHHOr0 HanpsXeHns 3aBUCUT OT pasNINyHbIX NapamMeTpoB BO3AeWCTBYlOLLEN
CUcTeMbl MEPEMEHHOr0 TOKa, B Ka4ecTBe KOTOPON MOXET BbiCTynaTb BO3AYyWHas NMHWUA 3/1eKTponepegayn
AW XenesHas gopora, an1ekTpuunuumpoBaHHas nepeMeHHbIM TOKOM, U ApYyrne 06bekThbl.

Yrposa KOpPpO3WOHHOTO BO34ENCTBUA NMEPEMEHHOr0 TOKa, MHAYLUPOBAHHOIO BAUAHUEM 31E€KTPUYeCcKnx
CUCTEeM, Kak MpaBuo, BO3HMKaeT B MecTax Heb60NbWNX NOBPEXAEHNIA 3alNTHbIX NOKPbITUA TpybonpoBoga c
BbICOKMM MepexofHbIM 3/1eKTPUYECKMM CONPOTUB/IEHWEM B FpyHTax ¢ HU3KNUM Y3C.

HacTtoawuii ctaHgapT ycTaHaBiuBaeT MeToAbl U KDUTEPUMN OLEHKN YrpO3bl KOPPO3NOHHOTO BO3AeENCTBUA
NepeMeHHOro Toka Ha CTasjibHble NoA3eMHble TPYy60NpPOBOAbLlI M CNOCOGLI €€ CHUXEHUS.

MonoXeHNsa HacToAWero crtaHgapTa NPUMEHSAIT AONOMHUTENbHO K TPe60BaHUAM, YCTAHOB/IEHHbIM B
FOCT 9.602, Ha f06POBO/ILHON OCHOBE MO YCMOTPEHUID 3aUHTEPECOBAaHHbLIX NNl B Ka4ecTBe AONOMHUTENb-
HbIX KPUTEPUEB YrpoO3bl KOPPO3NOHHOTO BO3AEWCTBMUSA NMEPEMEHHOTO TOKa.

Mop3eMHble cTanbHble coopyxeHua no FOCT 9.602 fo0XHbBI COOTBETCTBOBATb HOPMAaTUBHbLIM MNpaBo-
BbIM aKTaM W TEXHWYECKMM perfnameHTam, AeACTBYHOLWMUM Ha TEPPUTOPUN rocypapctBa, NPUHABLUEro HacTos-
Wi ctaHgapT.

MpumevyaHne — VHDoOpMaLMs O HOPMATUBHbLIX MPABOBbLIX akTax W TEXHUUYECKUX perfiameHTax npusegeHa B
CNPaBOYHOM NPUOXEHUN A.



MonpaBka k MOCT 9.922—2024 EpuHaa cuctemMa 3awWuTbl OT KOPpPoO3uUKM W cTapeHuda. [ ononHu-
TeflbHble peKkoMeHfaunnm no OoueHKe Yrpo3bl KOPPO3WOHHOTO BO3LENCTBUA MNEPEMEHHOro ToKa Ha
CTa/lbHble Noj3eMHble TPY60NpoBOAbl

B kakom mecTe HanevartaHo [onKHO 6bITb

Mpepgucnosue. Tabnuua —
cornacoBaHus

AsepbaiigxaH AZ A3ctaHgapT

(MYC Ne 11 2025 1)
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M E X IO CVY A4 APCTU BETHH®bB 1 CTAHOAPT

EgnHasa cuctema s3awuntbl OT KOppo3un n ctapeHunsd

[OMONTHNTENbHBIE PEKOMEHAALMW MO OLIEHKE YTPO3bl KOPPO3MOHHOIO BO3AENCTBUA
NMEPEMEHHOIO TOKA HA CTA/IbHbBIE NMOA3EMHBIE TPYBOMPOBO/bI

Unified system of corrosion and ageing protection. Additional recommendations for assessing the threat of ac corrosive
effects on steel underground pipelines

Jata sBegeHna — 2025—08—01

1 O6nacTtb NnpUMeHeHNs

HacTtoawwnii ctaHgapT ycTaHaBnuBaeT AONONHUTE/IbHbIe pekoMeHgauuy n TpeboBaHUa K OLEHKe Yyrpo-
3bl KOPPO3NOHHOIO BO34ElCTBUA Ha NOA3EeMHble CTaNbHble TPy6oNpoBOAbl 6NyXAAKLWNX U UHAYLUPOBAHHbIX
NepumoanYeckmx 3HakonepemMeHHbIX TOKOB 4YacToTol oT 16 go 60 Iy (ganee — nepemMeHHble TOKW) C Npume-
HEeHMeM BCNoMOraTenbHOro 3fekTpoja naouiagbio 1 cM2, a Takke pekomeHgauum n TpeboBaHUA K TeXHUYe-
CKUM MeponpuAaTUAM MO CHUXEHMUIO 3TOro BO3AelcTBUA. NpuMeHeHne faHHbIX pekoMeHaaluunidi gonyckaeTcs B
cnydyae, ecnm 370 NpefyCcMOTPEHO B AOKYMEHTEe MO CTaHAapTM3aunnm Ha KOHKPEeTHbIW BUA KOHCTPYKUWUA n/mnn
COOpPYXEHWN.

CTaHAapT MOXeT NPUMEHATLCA Ha 3Tanax NPOeKTMpOoBaHWA, CTpOUTeNbCTBA M 3KCcnayatauuy noasem-
HbIX M Ha3eMHbIX (B HACbINN) CTallbHbIX TPY60ONPOBOAOB, BbIMOJ/IHEHHbIX U3 YINEPOAUCTLIX U HU3KOJIEerMpoBaH-
HbIX CTanen, nx cucteM NPOTUBOKOPPO3MOHHON 3alMTbl, a TakxXe CUCTEM 3/ieKTponepefayn C Lesblo CHUXe-
HWA KOPPO3WOHHOIO BO34EliCTBUA NMEPEMEHHOIO TOKA.

CTaHfapT He pacnpocTpaHaeTca Ha TPy6onpoBOAbl HA3EMHOI0O UCMOJ/IHEHUA, a TakKXe NPOJIOXKEHHbIE B
repMeTM3npoBaHHbIX kKopobax, yTnsapax.

CTaHaapT He ycTaHaBnnBaeT TpeboBaHUil K 6€30NacHOCTU NepcoHana, CBA3aHHbIX C HaNM4YmeMm Hanps-
XEeHUA NepemMeHHOro Toka Ha Tpybonposogax. flaHHble Tpe6oBaHUA yCTaHaB/IMBAKTCA B COOTBETCTBUM C HOP-
MaTUBHbIMW NPaBOBbIMW akTamu rocyfapcTs, NPUHABLUWX HACTOAWMA cTaHgapT.

2 HopmMmaTuBHbIE CChbIJIKN

B HacToswWeM cTaHAapTe UCNONb30BaHbl HOPMAaTUMBHbLIE CCbIJIKM Ha CnejylolWwme MexrocyfapCcTBeHHble
cTaHgapTbl:

FOCT 9.106 EgnHaa cuctema 3awuTbl OT KOPPO3UKU U cTapeHusa. Koppo3ua MeTansios. TEPMUHBLI 1 onpe-
neneHus

FOCT 9.108 EgnHas cuctema 3awWuTbl OT KOPPO3UU U CTapeHus. JeKTpoxumMmumyeckasa 3awuta. Tepmu-
Hbl U onpefeneHus

FOCT 9.602—2016 EpuHaa cucTema 3aluTtbl OT KOPPO3uMm U ctapeHusa. COOpPYyXeHUsd noA3eMHble.
O6uwmne TpeboBaHUa K 3aliuTe OT KOPPO3UK

FOCT 6456 Wkypka wnudgoBanbHas bymaxHasa. TexHUYeckme ycnoBsus

MpumeuyaHune — Mpu NONb30BAHUM HACTOAWMM CTaHAAPTOM LEenecoobpasHo NPoBEPUTL AeiiCTBME CCbINoY-
HbIX CTaHAAPTOB M KMaccugmKaTopoB Ha OMUMA/ILHOM WHTEpHeT-caiiTe MexXrocyaapcTBeHHOro coBeta No CTaHAapTu-
3auum, MeTposiorMn 1 ceptudpmkauum (Www.easc.by) uam no ykasatensMm HalMOHaslbHbIX CTaHA4apToB, M3JaBaeMbiM B
rocyaapcrBax, ykasaHHbIX B NPeAncioBUM, UM HA oduLManbHbIX caiiTax COOTBETCTBYHLLMX HALMOHA/IbHLIX OPraHoB Mo
cTaHgapTu3aumun. Ecnm Ha [oKYMEeHT flaHa HeAaTupoBaHHas CCbifika, TO cieflyeT UCMo/b30BaTh AOKYMEHT, AeiiCTBYOLL M
Ha TEKYLUIMIA MOMEHT, C y4eTOM BCEeX BHECEHHbIX B HEro U3MEHEeHWi. ECnyM 3aMeHEH CCbINIOYHbINA AOKYMEHT, Ha KOTOPbIi

M3gaHne oumymanbHoe
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[laHa AaTMpoBaHHas Cchbifka, TO CreayeT WUCMOo/Mb30BaTh YKa3aHHYl0 BEepCUi0 3TOro AoKymeHTa. Ecnu mnocne npuHSTUS
HaCTOALLEro CTaHgapTa B CCbI/IOYHbIA AOKYMEHT, Ha KOTOpbIi faHa AaTupoBaHHasl CCbifIKa, BHECEHO M3MeHeHue, 3aTpa-
rMBatoLlee nosioXeHue, Ha KOTOPOE JaHa CChlKa, TO 3TO NOMIOXEHNE NPUMEHsIeTCs 6e3 yueTa AaHHOro W3MeHeHus. Ecnn
CCbI/IOYHBIV [JOKYMEHT OTMEeHeH 6e3 3aMeHbl, TO MoJIoKeHNe, B KOTOPOM JaHa CCbi/IKA Ha Hero, MPUMeHsIeTcs B YacTu, He
3aTparvBaloLeil 3Ty CCbIKy.

3 TepMuUHbI 1 onpeaeneHns

B HacTodAwem cTaHgapTe npumeHeHbl TepMmuHbl no FTOCT 9.106, FOCT 9.108, a Takxe cnepywouume
TEPMWHbI C COOTBETCTBYHLWMUMMN ONpeaeneHnamu:
3.1

BCNOMOraTe ibHbI 3N1eKTPo4; BI; gaTymMk noTeHunana: Metanimueckuii 31eMeHT U3BECTHOI nso-
waan NOBEPXHOCTU C KabefbHbIM BbIBOLOM, UCMNOSb3YEMbI ANA KONMYECTBEHHON OLEHKM KOPPO3UOHHOTO
BO3AeNCcTBMA MAn 3P EeKTUBHOCTU NPUMEHAEMON KaTOAHOW 3aWunThbl.

MpumevyaHne — Kak NpaBu/io BCMOMOraTeslbHbIA 3M1eKTPoS NOAK/YAETCS K KabeslbHOMY BbIBOAY OT 3allu-
LLLAeMOro COOPYXEHUSI U UMUTUPYET CKBO3HOE MOBPEXAEHME 3aLUTHOTO MOKPLITUS HA JaHHOM COOPYXEHUN.

[FTOCT 9.108—2023, ctaTtbs 91]

3.2 MarHUTHoe B/INAHUE: fABNeHNe BO3HWKHOBEHMWS 3NeKTPOABUXYLLEN CUNbl N TOKa B TpybonpoBoge
BCNeACTBME HanAU4uma Mexay Tpy6onpoBOAOM WM BAUSAKLWENR NUHMEN 3nekTponepefadyn UHAYKTUBHONM CBA3M,
06yCNOBNEHHONW MArHUTHOW MHAYKLWENA.

3.3 N/IOTHOCTb NEpPeMeHHOro Toka Ha BCNOMOraTte/qbHOM 3/1eKTpoAe:. CpefaHee B TeyeHue nepu-
ofa u3MepeHunii geicTeylwee (cpefHekBagpaTuyHOoe) 3HaYeHMe NepeMeHHOro ToKa Ha BCNOMOraTesibHOM
3/1eKTpoAe, OTHECEHHOE K niowaaun paboyeli MOBEPXHOCTM BCMOMOraTe/ibHOro afiekTpoaa.

3.4 NNOTHOCTb NMNOCTOAHHOIO TOKa Ha BCrnomoraTesibHOM 3/ieKTpoae: CpeaHee B TeyeHne nepuoja
M3MepeHUn 3HaYeHne NOCTOAHHOrO TOKa KaTOAHOW 3aluTbl Ha BCNOMOraTe/lbHOM 3/1eKTPOAE, OTHECEHHOe K
nnowann pabéoyell NOBEPXHOCTM BCMNOMOraTe/ibHOro afiekTpoaa.

3.5 aleKTpuyeckoe B/NAHUE: FABneHNne BO3HUKHOBEHUA HanpsXeHua u Toka B Tpybonposoge BCrepf-
CTBME Hanmuma mexay TpybonpoBoAOM W BAMAKLWENW NUHUER 3nekTponepenayn eMKOCTHONM cBA3KM, 06ycnoB-
NEHHON 3N1eKTPUYECKON UHAYKUNER.

4 Cokpaw,eHuns

B HacTosuwem cTaHfapTe NPUMEHEHbl cnefyllme cokpaweHns:

BJ1 — BbLICOKOBO/IbTHAA NINHUA 3/1eKTponepeayn NepemMeHHOoro Toka;
BO — BCnomoratesibHblil 3N1eKTpos;

3N — 3aWnTHOE NOKpbITUE;

3Y — 3a3emnasllLee ycTpolicTBo;

KWM — KOHTPONbHO-N3MEPUTEIbHbLIN NYHKT;

HT — HOpMaTMBHO-TEXHUYECKasa [OKYMeHTauusd;

Y3C — ypaenbHoe 3neKkTpnyeckoe COnpoTUBIIEHNUE,

OAC — 3nekTpoABMXyUlaa cuna;

OX3 — anekTpoxmmuyeckaa sawura.

5 O6wmne nonoxeHns

5.1 OueHKy yrposbl KOpPpPO3MOHHOIO BO3AENCTBUA MEpPeMEHHOro TOKa Ha CcyliecTBylLWMUe NOA3EMHbIE
Tpy6onpoBoabl 6e3 X3 BbINO/IHAKT B COOTBETCTBMMU C NpuaoxeHnem b HacTosuwero ctaHgapra.

5.2 OUueHKy yrposbl KOPpPO3MOHHOIO BO34ENCTBMA MEPEMEHHOro TOKa Ha cyuiecTByklMe NOA3EeMHble
Tpy6onpoBoabl ¢ 3X3, obopyaoBaHHble KUIM ¢ B3, BbINOAHAKT B COOTBETCTBUM C NMpUIoXeHnem B HacTos-
wero craHgapTa.

5.3 Ana npoekTupyembix TPy60NpoOBOAOB OLEHKY Yrpo3bl KOPPO3MOHHOIO BO3AEWCTBUSA NEPEMEHHOT0
TOoKa M HeO6X0AMMOCTb MEPONPUATUIA MO ero CHUXEHUIO ONpeaenstoT B COOTBETCTBUM C HOPMATUBHbLIMU Npa-
BOBbIMW aKTaMu, AEeNCTBYWLWMWMU Ha Tepputopuu rocygapcresa, NPUHABLIEro HACTOAWMA cTaHAapT uaAu no
pesynbTaram pacueTa.
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MpumMmeuyaHune — [ns onpeaenieHns BENNYMHBI MEPEMEHHBIX TOKOB M HANPSHKEHUI, UHAYLMPOBaHHbIX BJT Ha nog-
3eMHOM Tpy6oMnpoBo/ie, NPUMEHSIIOTCS pacyeTHble METOAMKW, NPUHATLIE B NPOEKTHOM opraHusauumn, npyu oTCyTCTBUU COOT-
BETCTBYIOLLE METOAMKM PEKOMEHAYETCS UCMO/Ib30BaTbh METOAMYECKME PEKOMEHAALMW, NPUBEAEHHbIE B NPUIOXEHNN T

5.4 OUEeHKy yrpo3bl KOPPO3MOHHOIO BO3AECTBUS MEPEMEHHOr0 TOKa Ha NOA3EeMHbI Tpy6onpoBoa cle-
LyeT BbINOMIHATbL C y4eTOM Nnepuofa MakCUManbHOW Harpy3ku BAUslOLLeli 3N1eKTPUUYECKOW CUCTEMBbI.

MpumeyvyaHune — Bcneacreme HENOCTOAHCTBA Harpysku pa601~||/|e TOKW 3NEKTPUYECKNUX CNCTEM MOTYT 3aBUCETb
OT BpeMeEHN CYTOK 1N Ce30Ha.

5.5 Mo pesynbTatam OLEHKM Yrpo3bl KOPPO3MOHHOTO BO3AENCTBUS MEPEMEHHOIO TOKA NPUHUMAKT peLle-
HVe 0 He06XOAMMOCTH 3aLUTHBLIX TEXHUYECKUX MEPONPUATUIA.

6 KpTepum yrpo3bl KOPPO3MOHHOTO BO3AEWCTBMS NEePeMeHHOro Toka

6.1 OueHKy Yyrpo3bl KOPpPO3MOHHOrO BO3A4E€lCTBMSA MEPEMEHHOro Toka Ha TPy6onpoBOJ BbIMOJHAKT Ha
B2 nnowagbto (1 +0,1) cm2.

MpumevyaHne — PekomeHZauMn MO OLEHKe Yrpo3bl KOPPO3MOHHOIO BO3AENCTBUSA NMEPEeMEHHOro Toka Ha Tpy-
60npoBOA Npu ucnosnb3oBaHun B3I naowagbio 60onee 1 cM2 npefctaBfieHbl B Npunoxenun M.

6.2 Yrposa KOppO3MOHHOIo BO3AEWCTBMA NEPEeMEHHOro TOKa Ha NoA3eMHbll Tpy6onpoBog OTCYTCTBYET,
ec/in 3HayeHune NJAOTHOCTU NepemMeHHOro Toka Ha BD He npesbiwaeT 20 A/M2 B COOTBETCTBUN C MYHKTOM 5.12
FOCT 9.602—2016.

6.3 Yrpo3a KOppO3MOHHOr0 BO34ENCTBMA NEPEMEHHOTO TOKa Ha NoA3eMHbIli TpybonpoBog 6e3 X3 npu-
CYTCTBYeT, €C/IM 3Ha4yeHue NNOTHOCTM NepeMeHHOro Toka Ha B3 npesbiwaeTt 20 A/m2.

6.4 Yrpo3a KOPpO3MOHHOIO BO34EeNCTBUS NEPEMEHHOTO ToKa Ha TpybonpoBog ¢ X3 NpucyTCTBYET, €Cnu
3Ha4yeHne NNOTHOCTN NEepPeMEHHOro Toka Ha B3 Haxogutcsa B gnana3oHe oT 20 A/m2 go 100 A/mM2 n ogHoBpe-
MEHHO BbIMOMHAKTCA cnegytouwune ycnosuma (cm. [1]):

- NIOTHOCTb MOCTOSAHHOrO TOKa npesBblwaeTt 1 A/M2;

- OTHOWeEHNE NAOTHOCTU NEPEMEHHOro Toka K NJI0OTHOCTU NOCTOAHHOMO ToKa npeBbiwaeT 3.

Mpu 3TOM 3alWUTHBLIA noTeHunan Tpybonposoga c OX3 [O/HKEH Haxo4UTbCS B npegenax 3HayeHwuii,
YCTAHOB/IEHHbIX JOKYMEHTaAMW MO cTaHjapTu3aumn, ANa TeX YCN0BUWA akcnayaTaunmn, B KOTOPbIX BbINONHAETCA
OLeHKa Yyrpo3bl KOPPO3NOHHOTO BO3AEWCTBUSA NMEPEMEHHOro ToKa.

MpunmeyaHune — lNOTHOCTU MOCTOSAHHOIO N NEPEMEHHOrO TOKOB OMpPenensaT Ha O4HOM U TOM Xe B3.

6.5 Yrposa KOppO3MOHHOTO BO34ENCTBUA MEPEMEHHOro ToKa Ha TpybonpoBog ¢ X3 npucyTCTBYET He-
3aBMCUMO OT NJIOTHOCTU MOCTOSAHHOIO TOKa, €CcNM 3Ha4YeHne NAOTHOCTU NMepeMeHHOro Toka Ha B3 npesbiwaeTt
100 A/m2.

7 Meponpuatus no 3auute Tpy6onpoBoga OT KOPPO3NOHHOTO BO3AelCTBUSA
nepeMeHHOro Toka

7.1 MeponpuaTnMsa NO CHUXEHMUIO Yrpo3bl KOPPO3MOHHOIO BO3AENCTBUA NepeMeHHOro Toka Ha Tpy6onpo-
BOJ, OCYLLECTB/IAT B CNefyLWnX HanpaBieHnsax:

- CHUXEeHNe nepeMeHHOro Toka, npoTtekatwuero yepes gedekr B 3M;

- KOHTPO/b NapameTpoB 3X3;

- o6ecneyeHne yenocTtHocTu 3I Tpyb6onposoja.

7.2 Ha Tpy6onpoBogax, 06opyoBaHHbIX X3, cnegyeT OoCyLW,ecTBNATb perynnpoBaHme napameTpoB 3a-
WKnTbl 4NA ynpaB/ieHUsa MN/OTHOCTbIO NMEPeMEHHOro Toka Ha B3. PerynupoBaHue napameTpoB 9X3 cneayet
OCYL,ecTBATb NyTEM NOAAEPXAHUSA MUHMMA/IbHO BO3MOXHOTO MoTeHuuasna, yCTaHOB/IEHHOTO LOKYMeHTamu
no ctaHgapTMsaumm, Heo6xoa4MmMoro AN 3alnTbl OT BCEX BUAOB KOPPO3UK.

MpumevaHuns

1 MNpw yBeNUYEHUN CUNbl TOKA YCTAHOBOK KATOAHOM 3aliuTbl cfefyeT yUuTbiBaTb BO3IMOXHOCTb YBE/IMYEHUSA N1O0T-
HOCTM TOKOB Ha Aedpektax 3l 3a cyeT ymeHblleHus Y3C rpyHTa, npunerawoulero kK ctanu B gedekrax 3I1, nog coBmecT-
HbIM felicTBMEM Toka DX3 U NePEMEHHOr0 ToKa. YMeHbleHne YIC rpyHTa MOXET BO3HMKaTb BCNeACTBME MHTEHCUBHOIO
obpasoBaHusa OH.

2 Mpu perynupoBke yCTAHOBOK KaTOAHOM 3aliuTbl B NEPBYI0 ovepeab CrefyeT yuntblBatb napaMmeTpbl X3 B TOUKax
OpeHaxa M Ha rpaHunuax 3awnTHbIX 30H.
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7.3 Ha yyacTkax Tpy60npoBOAOB, NOTEHLMANBHO ONACHbIX C TOYKM 3PEHUS KOPPO3NOHHOTO BO3AENCTBUA
nepeMeHHOro Toka, peKoOMeHAYyeTCHA BbINO/IHEHWE 3/1€KTPOMETPUUYECKOW AnmarHocTuku coctosaHusa 3l nocne
KaX[oro cnyyasa KOpOTKOro 3amMblkaHua a3 BJl1 Ha 3eM/l0 Ha yyacTke nepecedyeHusa Tpybonposoga ¢ B/l ¢
Lenbl Noucka BO3MOXHbIX moBpexaeHuii 3.

7.4 Ona npoekTupyemblX AByXUenHbIX BJT nsmeHeHne asmpoBku ABNSeTCA OLHOW U3 Mep CHMXeEHUS
BNUAHNUA Ha Tpybonposoa.

7.5 Ans BHOBb MPOEKTMPYEMbIX napannienbHo cnegyemMblXx Tpy6onpoBOAOB 1 CeTeil NepeMeHHOro Toka
paccTosHMe MexAy HUMK cnepyeT onpefensitTb UCXOAA U3 MUHMManbHON NOTEHUMaNbHOW Yyrpo3bl KOpPpoO3u-
OHHOTO BO3AENCTBMA NEePeMeHHOro Toka Npu NPOEKTHbIX pexumax paboTbl ceTeil. PaccTosiHMe mexay coopy-
XEHNAMMN J0MXHO 6blTb OnpefeneHo Takum o6pas3omM, 4TO6bl MUHMUMU3UPOBATb CTOMMOCTb MEPONPUATUIA No
obecneveHunto ahpekTUBHOW 3awWmnTbl Tpy6onpoBoaa.

7.6 Ecnu Ha yuyacTke TpybonpoBoga cyu,ecTByeT yrpo3a KOPPO3WOHHOIO BO34ENCTBUSA MEPEMEHHOTO
TOKa, W OTCYTCTBYeT BO3MOXHOCTb YCTAHOBKM YCTPOWCTB 3alWUTbl UAW NPUMEHEHUS APYTUX 3alUTHbIX MEpPO-
npuaTNiA, To Heo6Xo04MMO NPOBECTU MEPONPUATMUA MO NOUCKY W ycTpaHeHuto gedektos 3M1.

7.7 OCHOBHbIM METOLOM CHVXEHUS KOPPO3WOHHOTO BO3LEeNCTBMA NMEepPEMEHHOro Toka ABNSeTCH 3a3em-
neHne Tpyb6onpoBofa yepe3 ycTpPOCTBa 3aluUThbl, W3roTaB/iMBaeMble B COOTBETCTBUM C Tpeb6OBaAHUAMM HOP-
MaTUBHbIX NPAaBOBbIX aKTOB rOCyAapCcTB, NPUHABLWINX HACTOAWMNNA cTaHAapTl). YcTpoincTBO 3awmTbl obecneyun-
BaeT 3N1eKTPMUYECKYI0 CBA3b Mexay Tpybonposogom v 3Y gNa NnepemMeHHOro Toka, npuM 3TOM OLHOBPEMEHHO
NOTHOCTbIO 6/1I0KMPYA UM OrpaHM4YMBas NOCTOSAHHbLIA TOK 4O onpegeneHHOro npegena.

7.8 He gonyckaeTca nogknwoyatb 3Y Hanpsamyto kK Tpy6onposogy.

7.9 MonHoe conpoTuBAeHne (MMNefaHc) yCcTponcTBa 3aWnTbl A4O/DKHO COOTBETCTBOBATb €0 KOHCTPYK-
UMM U TUNY KOMMNOHEHTOB, @& 3HAYEHUS ero akTUBHON M peakTUBHOMN COCTaBAAWLWUX AO/MKHbI OblTb OTPaXeHbl
B macnopTe ycTpoiicTBa.

7.10 ConpoTuBaeHne pactekaHutio 3Y paccumTbiBalOT C y4yeToM (OpMbl, pa3mMepos, matepuana, rny-
GVHbI NOTPYXEeHWs B 3eM/I0 U B3aUMHOTO BAMSAHUA 3a3eMAAKLWMNX 31€KTPOLOB C Ucnonb3oBaHnem opmyn u
anropuTtMoB, npeacTaBfeHHbIX B AOKYMEHTax no craHgapTu3aunn, nub6o ¢ NoMOLW b cneunann3npoBaHHbIX
nporpaMMHbIX KOMNJEKCOB, NPUMEHSAEMbIX ANA pacyeTa 3Y 3/1eKTpOyCcTaHOBOK.

7.11 Mpu BbiGope 3Y cnegyet yuntbiBaTh YIOC rpyHTa B MecTe pasMelleHus, a Takke yc/oBus 3eMneoTBoja.
dnekTpoAbl cnegyeT pacnofnaratb B Mectax ¢ MUHUMasbHbIM YOC rpyHTa U HUXe rny6uHbl ero npomepsaHus. Mpu
pacnonoxeHuun 3Y Bbilwe rAy6MHbI TPOMEP3aHUA AO0/MKHO YYUTbIBATLCA BAUAHWE NPOMeEP3aHusa Ha conpoTuBneHune 3Y.

7.12 AnAa HOBOro MpoOekTMpyemoro Tpyb6onpoBofa 3/7eKTpofbl NpoTsxeHHoro 3Y cnepgyeT pasmeliaTb
BAO/b 3aluliLaeMoro MeTas/im4yeckoro noa3semHoro Tpyéonposoga B O4HY TpaHLWe BMecTe C¢ Tpybonposo-
AOM Ha MakcMMa/lbHO yAa/sieHHOM pPacCTOAHUU OT ero NoBEpPXHOCTU, HO He MeHee 300 MM OT BepTUKANbHOW
npoekumn 6nmxanwen 6OKOBON BHeLWHeN CTeEHKM TpybonpoBoga Ha AHO TpaHweun. na cyuwecTBywero Tpy-
6onpoBoga 3Y pacnosaralT B ero OXpaHHOW 30He Ha paccTtosaHun 5— 10 m oT Tpy6onposoga.

7.13 YcTpoiicTBa 3aWuThl 4OMXHbI 6bITb coBMeLeHbl ¢ K/, 060pyao0BaHHbIM 3/1€KTPOLOM CpaBHEHUS
ONUTenbHOro genctemsa ¢ B3.

7.14 YcTpolictBa 3awmnTbl, 3Y n KUM cnegyet pacnonaratb 3a npegenamMmun oxpaHHbix 30H BJ1. Mpu nepe-
ceyeHun Kkopugopa u3 HeckoNbknx B/l (6onee aByx) gonyckaeTca pacnonaratb ycTpoiictea 3awnutsl n KUM Ha
rpaHuyax oxpaHHblX 30H BJI.

YCcTpoicCTBO 3aWuTbl AO/MKHO obecneymBaTb OTBeAEHME TOKA, KOTOPbIA MOXET BO3HWKHYTb B Clyvyae
KOPOTKOTO 3aMblkaHua BJ1 Ha 3emn. BennynHy makCcuManbHOro Toka, KpaTKOBPEMEHHO OTBOAMMOIO 4yepes
YCTPOWCTBO 3alinThbl, BbIOMPAKT HAa OCHOBAHMW pacyeTHOro TOKa B aBapuMiHOM pexume paboTbl BO3LENCTBY-
oLwen cncTemsl.

7.15 YCTpOWCTBO 3aWUTbl AO/MKHO ObiTb OCHAaL,eHO 3aWuTol OT UMMY/NbCHbIX NepeHanpsaXeHu, Bbl-
3BaHHbIX paspsagamu MONHUK (frpo3o3aluTa).

8 MOHUTOPUHT 1 TeEXHUYeckoe o6CnyXmBaHne TPy60NpoOBOLOB, NOABEPXKEHHbIX
yrpo3amMm KOPpPO3MOHHOTO BO34ENCTBMS NEePEMEHHON0 Toka

8.1 TpybonpoBoabl 6€3 3N1EeKTPOXUMUNYECKON 3aLmnThl

8.1.1 OLeHKy yrpo3bl KOPPO3MOHHOIO BO3AECTBUSA NEepeMeHHOro Toka Ha Tpy60NpoBOA BbINOHAOT NpK
nepuoauYecknx KOpPO3MOHHbIX 06CNefoBaHUAX.

1) B Poccuiickoin degepaynn geincteyet FOCT P 9.604—2021 «EpuHasn cuctema 3aluTbl OT KOPPO3UK U CTapeHus.
DnekTpoxmMuyeckasa 3almta. YCTPONCTBa 3awnTbl NOA3EMHbIX COOPYXEHWUA OT KOPPO3UM WHAYLUMPOBAHHLIM MepeMeH-
HbIM TOKOM. O6LUMe TEXHNYECKMNE YC/TOBUSI».

4
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8.1.2 OueHkKa yrposbl KOPPO3MOHHOIO BO3AEWCTBMA NMEPEMEHHOro Toka AO0J/KHA BKAYaTb onpejeneHue
NAOTHOCTN NepemMeHHOro Toka Ha B3 (cm. 5.1).

8.1.3 MecTa n NnepnuoanNYHOCTb KOHTPONSA NMEPEMEHHOr0 ToKa Ha Tpybonposoge onpeaensalTca aKCcnay-
aTupyluwen opraHusaumne.

8.1.4 Ha ycTtpoiicTBax 3awuTbl Tpy6onpoBoaa OT BO34ENWCTBUS NMEPEMEHHOT0 TOKa AOJ/IXHbI KOHTPOU-
poBaTbCA:

- CONpOTMB/EHUE pacTekaHuto Toka c 3Y;

- COMPOTUB/IEHNE MEPEMEHHOMY TOKY YCTpPOIiCTBa 3alUThI.

8.2 Tpyb6onpoBoAbl C 3N1EKTPOXUMNYECKON 3aLnTON

8.2.1 OUuEeHKy yrpo3bl KOPPO3MOHHOIO BO3AEWCTBMSA NEPEMEHHONO ToKa Ha TPy60NpoBO4 BKAOYAKT B CO-
cTaB paboT Mo TEXHUYECKOMY 06CNYyXUBaHNO 3X3 U KOPPO3MOHHOTO MOHUTOpPUHrA.

8.2.2 TexHu4yeckoe ob6CcnyxmBaHue AO/MKHO BKAKYaTb cleayloline n3aMepeHus:

- pa3HoOCTb MoTeHUManoB «Tpyba — 3eMNsa» No NepemMeHHOMY TOKY;

- MJIOTHOCTb NMEPEMEHHOro Toka Ha B3;

- pasHoOCTb NOTeHuManoB «Tpyba — 3eMnsS» N0 MOCTOAHHOMY TOKY;

- NoNApMU3aLUnoHHbIA noTeHuunan;

- NJIOTHOCTb NOCTOAHHOIO TOKa Ha B3.

8.2.3 Ha ycTpolicTBax 3awWwutbl Tpyb6onposoga OT NEepPeMeHHOro Toka AOJ/DKHbl KOHTpPONMpoBaTbCA cle-
aywoume napameTpsl:

- COMPOTUBMIEHNE pacTeKaHWio TOKa C 3a3eMnuTenei;

- CONpOTUB/IEHNE NEPEMEHHOMY TOKY YCTpOWCTBa 3alunThbl;

- BE/IMYMHA YTeUKM 3alMTHOTo Toka 3X3 yepes YyCTPONCTBO 3aLUThI.

8.2.4 MecTa n NepuMoOLUYHOCTb KOHTPOSA Yrpo3bl KOPPO3MOHHOIO BO34ENCTBUA MEPEMEHHOr0 TOKa Ha
Tpy6onpoBog onpefensalnTca akcnayatupywwen opraHusaynen.
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MpunoxeHne A
(cnpaBouHoOE)

VHdopmaums o npuMeHAeMbiX TEXHUYECKUX pernamMeHTax U HOpMaTUBHbIX MPaBOBbIX akTax
B cTpaHax CHI

Ta6nunuya Al
HanmeHoBaHWe TEXHUYECKOTO persiameHTa Ui HoOpMaTMBHOro NPaBOBOr0O akTa Focypapctso — yyacTHuk CHIC

TexHuyecknin pernameHT EBpasuniickoro 3koHomu4yeckoro cowsa TP EA3C AM, BY, KZ, KG, RU
049/2020 «O TpeboBaHUAX K MarncTpasibHbiM Tpyb6onpoBogamM A/isi TpaHcnopTu-
pOBaHWSA XUAKNX U ra3006pasHbIX Yr1eBoA0p0L0B»



FOCT 9.922—2024

MpunoxeHne b
(cnpaBouHoOE)

OnpegeneHne yrposbl KOPPO3UOHHOTO BO3AENCTBUA NEepeMeHHOro Toka
Ha CYL,ecTBYIOWMIA NoA3eMHbIi Tpy6oNpoBoa 6e3 3/1eKTPOXMMUYECKO 3aluThl

B.1 VI3mepeHusi HeO6X0AMMO BbINOMHATL C MPUMEHEHNEM CPEACTB UHAMBUAYA/IbHON 3aLMTbI OT MOPAXKEHUS 3/eK-
TPUYECKUM TOKOM.

MpumevaHne — OCHOBHbIM CPEACTBOM 3aLUUThI ABNSOTCSA AM3EKTpUMUeckme nepyatki Ao 1000 B. Heo6xoau-
MOCTb MCMO/Ib30BaHNS AONOMHUTENbHLIX CPEACTB MHAUBUAYA/ILHON 3aLLMTbl ONpeaensieTcs aKcnayaTupytoweli opraHusa-
LMei B COOTBETCTBUM C TPEOOBaHNSAMM 6€30MacHOCTM HOPMATHBHbLIX NPABOBbLIX aKTOB FOCYAApCTB, NMPUHSABLUMX CTAHAAPT.

CpefcTBa KOHTPOIA U BCNOMOraTe/ibHble MaTtepuansi:

- MWI/IMBONIbTMETP NEpPEMEHHOro Toka 1tb0oro Tuna ¢ paspellawLein cnocobHocTbo He 6onee 0,1 MB;

- perncTpartop nepeMeHHOro HanpskeHus A0ArOBPEMEHHbIN € pa3peluaroleil cnoco6HocTbi0 He 6onee 0,1 MB;
- pe3uctop conpotusneHvem 10 Om +5 % 1 MOLHOCTBLIO He MeHee 1 BrT;

- OAHOXW/bHbI MefHblli kabenb ceyeHneM He meHee 1,5 MM2 (NpyM HEOBX0AUMOCTK);

- KOMNNEeKT Ansa BoccTaHoBneHns 3M1 (Npyn HeobXxoANMOCTK);

- B3;

- WKypKa wnandosanbHasa no FOCT 6456;

- TKaHb Nobas markas ymctaa (Hanpumep, 653b).

B.2 MoaroTtoBka K N3mMepeHnsam

Hag Tpy60npoBoAoOM WAy B MakCUManibHOM NPUBAVXEHUN K HEMY B MeCTe OTCYTCTBUS [OPOXHOIo MOKpbITUA Aena-
0T Wwypd rnyéuHoi ot 300 go 350 mm 1 gnametpom ot 180 go 200 mm. M3 B3ATOW CO gHa Wwypdha YyacTn rpyHTa yaansawt
TBEpAble BK/IOYEHUSA pasMepom 6o0nee 3 MM. Ha BbIpOBHEHHOE AHO LWypda HacbinalT CMOol rpyHTa, He cojepxaliero
TBEPAbIX BK/OYEHWI, 1N YNIOTHAOT.

Pa6ouyto noBepxHoCcTb B3I 3aumwaoT wnmdgoBanbHOW WKypkoii no FTOCT 6456 3epHUCTOCTbIO 40 U MeHbLUE U Ha-
CYX0 NpOTMpaloT TKaHblo. 3aTeM B3 yknagblBaloT Ha AHO Wypdia 1 3acbinatoT rPpyHTOM Ha BbicOTy OT 60 Ao 80 MM OT gHa

wypda. MpyHT Hag B3 ynnoTHAOT.
Kabenb oT Tpy6onpoBoja COeAuHAIOT C kabenem oT B3 yepes pe3ncTop B COOTBETCTBUM CO CXEMON M3MeEPEHWiA,

npeacTaBNeHHON Ha pucyHke B.1.

1— Tpy6onposos; 2 — wypt; 3— B3I3; 4 — pesucTtop; 5 — MUNANBONBTMETP UAWN PerncTpaTtop NEPEeMeHHOro HanpsxeHusa

PucyHok B.1 — Cxema namepeHus yrposbl KOPPO3NOHHOIO BO3AENCTBMA MEPEMEHHOr0 ToKa Ha TpybonpoBog 6e3 9X3
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B.3 MNpoBeaeHne n3MepeHuii

B5.3.1 BapuaHT Ne 1. KpaTkoBpemeHHble M3MepeHus. [Ba BbiBOJa MWI/IMBOJIbTMETpA MOAKIYAT K pe3ncTopy.
MokasaHus 3anucbiBaloT Yepes kaxgble 10 c¢. MpoAo/MKNTENbHOCTL M3mepeHnii — 10 MuH. MpOBOASIT M3MEpPEHME Kak
nepemMeHHoro, Tak U NoCTOAHHOIO TOKa.

B5.3.2 BapuaHTt Ne 2. innTenbHble n3MepeHus. [lsa BbiBOAa A0/ITOBPEMEHHOIO perncrTparopa HanpshKeHuin noakmto-
yalT K pe3uctopy. MpousBogAT perncrTpanuio nokasaHuin B namsTb npuoopa 4vepes kaxgble 10 c. MpoAo/HKNTENbHOCTb
n3mepeHnin — He meHee 10 MuH. MPOBOAAT M3MEPEHUE KakK NEPEMEHHOrO, Tak U MOCTOSIHHOIO TOKa.

MpumeuyaHune — 19 onpeaeneHnsi NePUOAOB MaKCMMasibHOW Harpysku BAWSIIOLLENA 31EKTPUYECKO CUCTEMBI B
TeueHne CyToK pekoMeHayemMasi NPoao/IKUTENbHOCTb A/INTENbHLIX N3MEPEHUit cocTaBnseT 24 4 (cm. 5.4).

B.4 O6paboTka pe3ybTaTOB M3MEPEHUIA

B.4.1 CpegHeapumeTnyeckoe 3Ha4YeHNe NepemMeHHOro HanpshkeHus Ha pesuctope, B, 3a nepunog namepeHunii Bbl-
yncnAT No popmyne

roe U4 — MrHoBeHHoe 3Ha4eHve nepemeHHOro HanpshkeHusi Ha pesuctope, B;
N — 4KUC/O U3MEepPEeHUii.
B.4.2 CpeagHeapudgmMeTnyeckoe 3HaueHne CUibl NeEPEMEHHOro ToKa 3a BPeMs U3MEPEHWI BbIUUCAAIOT No hopmyne

AtV-cp

/ B.2
o g (6.2)
roe R— conpotuenenne pesuctopa (wyHTta), Om.
BA3 TMNOTHOCTL NepeMeHHOro Toka, A/M2, BbIYMCAAIOT No dopmyse
Y~ = (53)

roe /_cp — cpepgHeapudMeTnYeckoe 3HaueHve Cubl NEPEeMEHHON0 ToKa 3a BPeMs n3MepeHuid, A;

S — nnowagb B3, m2.

B.4.4 Pe3ynbTaTbl U3MEPEHUIA CWU/bl MEPEMEHHOr0 ToKa 1 pacyeTa MJI0THOCTM NepeMeHHOro Toka 3aHOCAT B Tabnu-
Ly U3MEPEHHbIX 3HaYeHWUA. [NA AaHHbIX, NOAYYEHHbIX perncrtparopamu, NpuBoAUTCS rpadunk N3MepeHHo BENNUYUHBI.

B5.4.5 Mo pe3ynbTaTtam M3MEPEHWIA 1 pacyeToB AeNatT BbIBOA O HAIMYUU WU OTCYTCTBMU Yrpo3bl KOPPO3MOHHOIO
BO3J€ENCTBNA NepeMeHHOro Toka Ha Tpyéonposog,.
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MpunoxeHve B
(cnpaBo4HOE)

OnpepeneHne yrpo3bl KOPPO3MOHHOIO BO3A4ENCTBUS NEPEMEHHOIO ToKa
Ha CyLW ecTBYHOLWMNA NOA3EMHbIVi TPYO6ONPOBOA C 3/IEKTPOXMMNYECKOI 3aLnMTOM

B.1 V13mepeHusi HeO6X0AMMO BbINOHATL C MPUMEHEHNEM CPEACTB MHAMBUAYA/IbHOM 3aLMTbI OT MOPAXKEHUS 3/1eK-
TPUYECKUM TOKOM.

MpumeuyaHune — OCHOBHbIM CPEACTBOM 3allUTbI ABASIOTCA AM3NEKTpUUeckme nepyatkv o 1000 B. Heo6xoau-
MOCTb MCMO/Ib30BaHUS AOMNOMIHUTENbHLIX CPEACTB MHAUBUAYAILHON 3aLLMTbI ONpPeaensieTcs aKcnayaTupyoweii opraHusa-
LMeii B COOTBETCTBUM C TPeOOBaHNSMM 6€30MacHOCTM HOPMATHBHbLIX NPABOBbLIX aKTOB FOCYAApCTB, NMPUHSBLIMX CTAHAAPT.

B.2 CpepcTtBa KOHTPO/IA M BCoOMoOraresibHble matepuasbl:

- MWI/IMBONIbTMETP NEpPEMEHHOro Toka 1t6boro Tuna ¢ paspellatLein cnocobHocTbo He 6onee 0,1 MB;

- perncTpartop nepeMeHHOro Hanps>eHus A0ArOBPEMEHHbIN ¢ pa3peluarolleil cnoco6HocTbio He 6onee 0,1 MB;
- MWI/IMBOSIbTMETP NMOCTOSIHHOrO TOKa N11060ro TMna ¢ paspeluarlleii cnocobHocTb0 He 6onee 0,1 MB;

- perucTparop NOCTOSIHHOrO HanpshXeHWs A0/ITOBPEMEHHbIN C pa3peluatolLleli cnoco6HOCTbI0 He 6onee 0,1 MB;
- pe3uctop conpotusneHrem 10 Om + 5 % 1 MOLWHOCTLIO HEe MeHee 1 Br.

B.3 MNpoBegeHne namepeHunii

B.3.1 Pe3uctop ycTaHaBNMBalT MnocnefoBatesibHO Mexay kabenem oT Tpybonposofa v kabenem ot BJ, kak no-
Ka3aHo Ha pucyHke B.1.

1 — Tpy6onpoBog; 2 — KWM; 3 — B3; 4 — pesuctop; 5 — MUNNMBONBTMETP WM PerucTpatop HanpskeHus (NepemMeHHOro uam
NOCTOAAHHOTO0)

PucyHok B.1 — Cxema M3MepeHus yrposbl KOPPO3MOHHOTO BO3AEWCTBUS NepeMeHHOro Toka Ha Tpy6onposos ¢ X3

B.3.2 BapuaHT Ne 1. KpaTkoBpeMeHHble U3MepeHus. [Ba BbiBOAa MWUINMBOJIbTMETPA MOAK/IOYAT K pesncTopy.
MokasaHusa 3anucbiBatoT yYepes kKaxable 10 c. MpoaomkuTenbHOCTb M3MepeHuii — 10 MuH. [poBOAAT M3MepeHue Kak
nepemMeHHoro, Tak 1 NOCTOAHHOTO TOKa.

B.3.3 BapuaHT Ne 2. inutensHblie namepenuns. [lga BbiBoga A0TOBPEMEHHOIO perncTparopa HanpshKeHun nogknto-
yalT K pesnctopy. MNMpousBogAT perncTpauuio nokasaHuin B namsaTb npubopa uyepes kaxable 10 c. MpofoKUTeNbHOCTb
n3MepeHuin — He MeHee 10 MUH. MPOBOAAT M3MEPEHMEe KaK NepeMeHHOro, Tak U MOCTOSAHHOTO ToKa.

MpumeuvaHnue — [na onpefeneHnss NepuoLoB MakCMManbHOW Harpy3ku BAWSIOLLEN 3N1EKTPUYECKON CUCTEMbI B
TeyeHne CyTOK pekoMeHayemasi MpofoMKUTENBHOCTb ANIMTENbHbLIX U3MEPEHUI cocTaBnseT 24 4 (cMm. 5.4).

B.4 O6paboTka pe3ynbTaToB N3MepeHuii

B.4.1 CpepHeapucmeTnyeckoe 3Ha4eHne NepeMeHHOro HanpshXeHus Ha pesuctope, B, 3a nepnog namepeHuii Bbl-
4ncnaT no opmyne
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| U

=1

roe U4 — MrHoBeHHOe 3HayeHune NepemMeHHOro HanpshxeHusi Ha pesuctope, B;
N — 4nUCA0 N3MEPEHMIA.
B.4.2 CpeaHeapudmeTmyeckoe 3HauYeHMe CWU/bl MEPEMEHHOIO TOKA 3a BPeMs M3MEPEHUii BbLIYUCAAT No opmyne

ALL,,
g o - (B-2)

roe R— conpoTtuBneHune pesuctopa (wyHTta), Om.
B.4.3 MA0THOCTL NepeMeHHOro Toka, A/M2, BbIYUCAAIOT Mo dhopmyne

_ /~Cp

1-= (B.3)

roe /_cp — cpepHeapumeTMyeckoe 3HaYeHne Cusbl MepPeMEeHHOro Toka 3a BPEMS U3MepeHuid, A;

S — niowagb B3, m2.

B.4.4 CpepgHeapudmeTnyeckoe 3HayeHne NOCTOSAHHOIO HanpshXeHus Ha pesuctope, B, 3a nepuog usmepeHuin Bbl-
YUCAAKT No opmyne

1"<
(B.4)

roe  Uj — MrHoBeHHOe 3HaueHne MOCTOSIHHOTO HanpshkeHus Ha pesucTope, B;
M — 4nucno N3MepeHui.
B.4.5 CpegHeapudmeTnyeckoe 3Ha4Y€Hne CW/ibl MOCTOSHHOIO TOKa 3a BPEMS U3MEPEHUI BbIYUCAAT No hopmyie

AtVC
@ R P (B-5)
roe R— conpotuBneHue pesuctopa (WwyHTa), Om.
B.4.6 MNOTHOCTb NOCTOSIHHOTO Toka, A/M2, BbIYUCAAIOT No hopmyne
(B-6)

rae /cp — cpeagHeapugMeTMUeckoe 3HaueHe Cubl NOCTOSIHHOMO TOKA 3a BPeMsi U3MepeHuii, A.

B.4.7 Pe3ynbTaTbl U3MepPeHUidi CUbl NEPEeMEHHOr0 U MOCTOSIHHOTO TOKa M pacyeTa MI0THOCTU MepeMeHHoro W no-
CTOSIHHOTO TOKa 3aHOCAT B TabNULy M3MEPEHHbIX 3HAueHuid. NS AaHHbIX, MOMYYEHHbIX perucTpatopaMu, NPUMBOAMTCA
rpacuk M3MepeHHol BennMUmnHbI.

B.4.8 Mo pe3ynbTaTtam W3MepeHuii 1 pacyeToB AeNnaloT BbIBOA O HA/IMYNK UM OTCYTCTBUM Yrpo3bl KOPPO3WOHHOTO
BO3/AENCTBMA NEepeMeHHOro Toka Ha Tpy6GonpoBo.

10
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MpunoxeHue I
(cnpaBouHoOE)

MeToAuyeckue pekoMeHhauum no pacyeTHol oueHKe Yyrposbl KOPPO3MOHHOTO BO3AECTBUS
NepeMeHHOro ToKa Ha NoA3eMHbIi TPY6ONPOBOA, HAXOASLIMIACS B 30HE BAUAHUA
BbICOKOBOJIbTHOW NIMHMK 3/eKTponepegaun

1 O6wwme nonoxeHne

1.1 MNepemeHHble TOKW, NpoTekawwme B Bfl, co3pal0T B OKpy>KaloLLeM NMPOCTPaHCTBE NepeMeHHbIe 3/1eKTpuyeckne
N MarHWTHblE NONS, KOTOPble OKa3blBAOT 3/IEKTPOMArHUTHOE BAUSHWE Ha TpybonpoBoA,. V3 BAUSHUIA Ha noA3eMHble Tpy-
60nNpoBOAbI, BbI3BAHHbIX 3/IEKTPOMArHMTHOW UHAYKUMENR, paccMaTpmBaloT TONbKO BAWSHWE MArHUTHOW MHAYKUMKN (MarHuT-
HOe BMSIHME), TaK Kak M3-3a Ha/iMumsa BOKPYr TpybonpoBoda MPOBOAALLEr0 MOAYNPOCTPaHCTBa (3eM/1S) 3N1EKTPUYECKO
NHAYKUMER (3NEeKTPUYEeCKUM BAIMSIHMEM) MOXHO npeHebpeyb. B pesynbTare A/NTENbHOTO MarHUTHOrO BAWAHWS BJ1 (Hop-
MasbHbI pexum paboTbl B/1) Ha Tpy60nNpoBO MOXET BO3HUKHYTb Yrpo3a KOPPO3MOHHOro paspylleHns Tpybonposoga.

AMNANTYAA Hanps>XeHWs nepemMeHHOro Toka Ha TpybonpoBoAe B OCHOBHOM 3aBUCUT OT TakMx napameTpoB Kak:

- pacctosHue mexay BJ1 n Tpy6onposogowm;

- CMNa Toka, npoTekatowero no gasHbIM nposogam BJI;

- KOHhurypauus gpasHbix nposoaos B,

- conpoTusneHune 3l Tpyb6onpoBoaa,;

- YOC rpyHTa,;

- Hannume 3asemneHunii Tpybonposoga.

I.1.2 OueHKy yrpo3bl KOPPO3MOHHOIO BO3AEWCTBUA MEepPeMeHHOro Toka Ha TPy6onpoBOg, BbINOHAIOT NO BeMYMHe
NJIOTHOCTU MepeMeHHOro Toka Ha gedhekte 3I B HOpManbHOM pexume paboTbl BT (4nuTenbHbIli pexum). PacyeTHble
3HaYeHnss NI0THOCTM NMEePeMEeHHOro Toka ANns 3ajaHHol nnowaan aedpekta 3 cpaBHMBAKT C KpUTEPUAMU, YKa3aHHbIMU
B paspgene 6.

1.3 MNOTHOCTb NepeMeHHOro Toka yac, A/M2, Ha gedekTe 3l paccumTbiBaloT Mo popmyne

*
L -pac(4t
acix)=k (r.y)
jacix)=kp p-AA
roe Uac — pasHocTb noTeHumanoB «Tpyb6a — 3eM/is» Ha NepeMeHHOM Toke, B;

pdh — Y3C rpyHTa, npunerawuwiero kK gegekty 3, Om-m;

3KBUBANEHTHLI AvameTp Kpyrnioro gedpekra 3, m;

Sfl — nnowapab aedekra 3M, m2;
Ip — KO3PULMEHT, XapaKTepusywLmnini nsmeHenne Y3C rpyHTa, npuaeratowero K gecexry.
1.4 KB/, ons KOTOPbIX HEOBXOAMMO BbIMOSIHEHWE OLEHKN Yrpo3bl KOPPO3MOHHOTO BO3AENCTBMA NEPEMEHHOIO TOKa
Ha npoekTupyemblii TpybonpoBos, OTHOCAT:
- B/, nepecekatowme Tpy6onposog;
- B/, npoxogswme B kopugope ¢ TpybonpoBOLOM Ha PacCTOAHWUAX, MeHee yCTaHOBJEHHbIX B Tabnuue I.1, n npo-
TSXKEHHOCTb yyacTka COMMKEeHNs C KOTOPbIMU NPEBbIAET KPUTUYECKYIO BENMUMHY, Onpeaensiemyto No NnpuioxeHuto E.
I. 1.5 3HayeHne koadhuumeHTa, xapakrepmusyoLwero nameHenme Y3C rpyHTa /o, MOXeT ObITb onpeAeneHo B COOT-
BETCTBMW CO C/eAyLWMMN peKOMeHAaUnsaMu:
Jp  Kk3kC

[1</Cp<7, -2

roe lad — KoahpmymeHT, xapakTepusywmuii BANsIHAE TOKa KaTO4HOWN 3aluThl;
KC — KO3(h(hMLMEHT, XapakTepusyoLuii BANSHNE NOHHOTO cOCTaBa rPyHTOBOrO 3/1eKTPOINTA.
KoadhdmumeHT, xapaktepusytowmii BAMSHWE TOKa KaTOAHON 3aluTbl, onpesensioT u3 caeayoLwmux yCcroBuii:

k3 = 1lnpujdc < 1A/mM2
K 3 =2 npnydc >1 A/m2,

roejdc — nAOTHOCTL TOKA KaToAHOM 3awuThl, A/M2, 4151 NPOEKTUPYEMbIX TPYGONPOBOA0B ONpeaensieTcs no pesynbtatam
pacueTa napaMeTpoB 3/IEKTPOXUMUYECKON 3aluTbl, a A8 CyLecTBYLWMUX Tpy6onposogos, 060pyA0BaHHbIX
KW ¢ sanekTpogamu cpaBHeHus ¢ B3, onpefgenserca B cooTBeTcTBumn ¢ B.4.4—B.4.6.
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KoathhrUMeHT, XxapaKkTepuayoLmii BINSHUE WOHHOTMO COCTaBa, onpeaensioT cieayouymMm o6pasom:

“ ACal++Mp2+
(T-4)
2+
rae CCa++ Mp+ — CyMMapHas KOHLEHTpaLUus MOHOB KanbLMa W MarHus;
Ck+ +Nat — CymMMapHasi KOHLEeHTpauus NOHOB Kanis 1 HaTpUs.
MpumeyaHne — KOHUEHTPaLUA WMOHOB OMNpeAensercs B pamMKax WHXEHEPHbIX W3bICKaHUl B COOTBETCTBUN C

HOPMaTUBHbIMN OOKYMEeHTaMu, ,Cl'el‘/JICTByPOUJ'I/IMI/I Ha TeppuTopumn rocygapciea, NpuHABLLEro HaCTOFlU.WII‘/JI CTaH,qapTl).
Ecnu cocTtaB rpyHTOBOrO 3/1€KTPO/INTa HEU3BECTEH, pekomMmeHayeTca KC = 1.

2 VicxofHble AaHHble AN OLEHKN Yrpo3bl KOPPO3MOHHOTO BO3AENCTBUS NEpPeEMEHHOIO TOKa
BbICOKOBO/IbTHOM /IMHWUM 3/1€KTponepedayn Ha NoA3eMHblii Tpy6onposos

OueHKka yrpo3bl KOPPO3MOHHOIO BO3AENCTBUSA Ha TPyOGONPOBOA NEPEMEHHOIO TOKa, MHAYUMpoBaHHOro BJ1, Bbinon-
HSIeTCA Ha OCHOBE CNefyrLiNX UCXOAHbIX AaHHbIX:

a) chmsmnko-reorpacpnyeckne xapakTepucTnknN paoHa:

- CMTyaLMOHHbI/ NNaH B3aMMHOIO pacnonoXxeHunst Tpybonposoga u BJI;

- Y3C rpyHTOB no Tpacce TpybonpoBoaa;

6) TexHu4eckue napameTpbl Tpybonposoaa:

- AnameTp;

- Y3C ctanu Tpybbl;

- rnybuHa 3aneraHus;

- TMN, TONWMHa 1 3neKTpuyeckoe conpotusneHue 3r1;

- AaHHble 0 3a3eM/IeHNsX, NMOAKIYEHHbIX K Tpy6onposoay;

B) napameTpbl BJI:

- pabounii TOK C y4eTOM MPOrHO3UPYEMOro yBENYEHNS MOLLHOCTY;

- Mex@dasHoe paccTosiHue u cxema pacnonoxeHus das (TpeyrosibHas, BepTukasibHas UM ropusoHTasibHas);

- KOJINYECTBO rPO303alLNTHbIX TPOCOB.

3 PacueTHas cxema conmxeHuns pr6onp030,qa N BbICOKOBOJ/IbTHOWN NINHUMK 3/1ekKTponepenayvun

3.1 PacueTHylo cxemy cbnuxeHus Tpybonposoga v BJ1 paspabatbiBaloT nyTeM TpaHCOPMUPOBAHUSA MPOEKLUUIA
thakTmyeckux Tpacc Tpybonposoga u BJT Ha NOBEPXHOCTb FPyHTa, Kak nokasaHo Ha pucyHkax 1 un 2. TpaHcchopmumpo-
BaHHas cxema COnmKeHus npeacrasnseT coboli nocnegoBaTelbHOCTb NPOEKUNA NPAMOINMHERHBIX yYacTKOB Tpacchl BJ
Ha Tpaccy TpybonpoBoga, npeAcTaB/fieHHY B BuAe NPSAMON NuHUKU. KaxAblii y4acTOK CXeMbl CONMKEHMWS, Ha3blBaeMblli
cekunel conmxeHns, xapakrepusyeTca AMHON ydyacTka TpybonpoBoga 1 AByMSA pacCTOSHUAMU (MakCMMasbHbIM Y MUHW-
MasibHbIM) OT ocu Tpy6onposoga Ao ocu BJ.

B obwem cnyyae npu paspaboTke pacyeTHOW cxembl coNmxeHus Tpybonposoga u B/l cnegyeT pykoBOACTBOBATLCA
cnefywwmMy pekomeHgaunsamu:

- rpaHuLaMy cekumin conmxeHuss NpMHMMAT TOYKM NOBOpOTa Tpacc Tpybonposoga un BJl, a Takke TOUkM uX nepe-
ceyeHus;

- Ha yyacTkax pacxoxgeHus Tpacc Tpybonposoga v B/l nocTpoeHue npoekuuin n paspaboTky CXembl BbINOMHAIOT
Tak, Kak nokasaHo Ha pucyHke 1. B aToM c/nyyae B TOYke MOBOpOTa Tpacchl Tpy60onpoBoaa BBOAAT CEKUUIO CONMXeHNs
C HyN1eBOW ANVHOI;

- Ha yyacTkax cxoxgeHusa Tpacc Tpy6onposoga 1 B/l nocTpoeHne npoekuuii n paspaboTky cXxembl BbINOHAKT Tak,
Kak nokasaHo Ha pucyHke .2. B aTom cnyyae Ao 1 nocne TOYKM NOBOPOTa Tpacchl Tpybonposoaa BBOAAT AONOMHUTESb-
Hble cekuun conmxeHuns. MNpu manom yrne nosopoTta Tpacchl Tpy6onposoga pacctosHve Ao BJ1 gonyckaeTca npuHMMaThb
paBHbIM PaCCTOAHMIO MeXAy TOYKO MoBOpOTa Tpacchl TpybonpoBoga M TOUKOW nepeceyeHns Tpaccol BJ1 ¢ 6uccektpucoli
yrna, o6pasoBaHHOro Tpaccoli Tpybonposoja B TOUKE NOBOPOTA.

3.2 PaccTosHne s B Kaxayt CTOPOHY OT Tpyb6onpoBoga, B npegenax KOTOporo CTPoAT cxemy coamxeHus Tpybo-
nposoga u BJ1, B 3aBMCUMOCTM OT cpeAHero 3HadyeHnss YOC rpyHToB npeactaBneHo B Tabnuue I.1.

1) B Poccuiickoii depepaunn aeincteyet TOCT P 51164—98 «Tpy6onpoBoAbl CTasibHble MarucTpanbHbie. O6umne
TpeboBaHMsA K 3aliuUTe OT KOPPO3UM».
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a) npoekunsa dhakTmyeckmx Tpacc Tpybonposoga u B/1 Ha NOBEPXHOCTb rpyHTa

6) pacuyeTHas cxema cOMXeHns

PucyHok 1 — lMprmMep NOCTPOEHUS MPOEKLMIA N PACYETHON CXeMbl COMMKEHUS HA YHaCTKE pacxoXieHus Tpacc
Tpy6onposoga v B/l

a) npoekuusa dakTmyecknx Tpacc Tpybonposoga v B/1 Ha NOBEPXHOCTb rPyHTa

13



FOCT 9.922—2024

PucyHok .2 — MNpumep NOCTPOEHUS NPOEKUNA N pacyYeTHOM CXeMbl CONMMXKEHMS Ha y4acTKe CXOXAEHWUs Tpacc
Tpy6onposoga v B/

Tab6nuuya [1— PaccTtosiHMe S B KaXAylo CTOPOHY OT Tpy6onpoBoja, B npefesiax KOTOPOro CTPOSIT CXeMy COMMKeHNs
Tpy6onposoga n B/

3HauveHne YIC rpyHTOB B paiioHe conmxeHns, Om m S, M

Ao 20 skntou. 1000

Ot 21 n go 50 Bk/tou. 1500
Ot 51 v go 100 Bk/tOY. 2000
Ot 101 n go 200 BKNHOU. 3000
Ot 201 n go 400 BKNHOU. 4000
Ot 401 v go 600 BKNHOUY. 5000
Ot 601 1o 1000 Bk/ItOY. 6000
Cs. 1000 7000

[.3.3 Ecnu npu pa3paboTke cxembl CONMKEHNSA BbISBIEHO, YTO Tpacchl Tpybonposoga 1 B/l pacxogatcs Ha paccto-
AHWe 60/bllee, YeM S, a 3aTEM CHOBA COMXKAIOTCSA, TO YHaCTKN CONMXKEHUI, Ha KOTOpbIX BJ1 BbIXOAMT 3a npefenbl paccTo-
AHNA S, AO/DKHbI ObITb BKOYEHbI B PACHETHYHO CXEMY COMMXKEHMSA N pacCMaTpUBaTbCS Kak eAWHbIA YH4acTOK CONMKEHMS.

3.4 PacueT pacnpegeneHmsa MHAYLMPOBAHHOIO HaNpPsXXeHUs 1 NI0THOCTel TOKOB Ha AedekTax NoKpbITUs cnegyet
BbINO/IHATL NO BCeli AnvHe Tpybonposoga. [onycTMMO orpaHnyunTb AWHBI yYacTKoB TpybonpoBoja 3a npegenamu co6nu-
XEHUA BeMYMHON 5—10 KM, HO B KOPPO3MOHHO-ONACHbIX FPYHTaxX C HU3KMM YI3C ANuHbI y4acTKoB Tpy6onposoja [0 U
nocsie yyactka c6/mKxeHnss MoryT 6bITb YBE/IMYEHbI.

4 PacyeT HanpaXeHHOCTN 3/1IEKTPUYECKOro Nossd, NHAYLUNPOBAHHOIO B pr60np030p,e noa BnnAHnem
BbICOKOBOJ/IbTHOM /IMHWN aqiekTponepenayun

[.4.1 PacueT HanpsXXeHHOCTN 3N1eKTPUYECKOro noss, UHAYLUNMPOBAHHOIO MarHUTHbIM BavsaHMem BJl, ocHOBbIBaeTCA
Ha pa3bueHnn ydyacTka Tpy6GOMpoBOAa, NOABEPXKEHHOr0 BAUSIHUIO, HAa MHOXecTBO N uHTepBanoB, B npefenax KoTopbIX
B3aumopacnosioxeHue Tpybonposoja 1 Bauvsiollein B/l paccMaTpMBaeTcs Kak y4acToK napasfiienibHoro conmkeHns. Kax-
LOMY pacyeTHOMY UHTEepBasly COOTBETCTBYHOT ABe KoopAuHatel Xn nXn+1u asa pacctoaHua go B/1 n anuv an+ 1 pasHble
NPOEKUMNSIM Ha MOBEPXHOCTb 3€MJ/IM PaCCTOSAHWIA MeXAay ocblo Tpybonposoga v ocbio B/l (cMm. pucyHok IM.3).

4.2 PaccTosiHne mexay Tpy6onpoBogoM u B/l Ha nHTepBase BbIUUCAAKT No opmyne

an + an+'\
as(") 5 ('-5)
roe a?® — paccTosiHme mexay TpybonpoBOAOM U YC/OBHOW oCbio BJ1 npu akBMBa/IEHTHOM napasnfiefnisHoM COMKXeHUn

(cm. pucyHok TI.3).
A3 B npegenax 0fHOro0 pacyeTHOro MHTepBana A0/HKHO BbIMOMHATLCA YC/I0BUE

1 a,
-<-N-< 3. (r.6)
i an+l

14
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Ha uHTepBane nepeceveHusi, rae 04HO M3 PacCTOSIHWIA @ paBHO Hy/llo, ApPYroe paccTosiHue A0/KHO YAOBNETBOPSTh
yCNoBuIo

JigH - hip + 2ho* \arh * 4 (/i1 + Jirp). (r-7)
roe /274H — BbicOTa HMXHMX NpoBoAoB BJ1 Hag 3emneit, Mm;
hjp — rny6uHa yknagxu Tpy6onposoga (0T 0CM 10 NOBEPXHOCTU 3eMN), M;
hO — cm. dhopmyny IL11.
Ecnun ycnoBus He BbIMOMHAIOTCA, TO HEO6XOAMMO YMEHbLIWTb A/IMHY pacyeTHOro MHTepBana Tpybonposoga (Liar
pacuyeTHol ceTku).

r.4.4 Ana npocTeiilleii apudMeTMUECKoil CeTkM KOOPAMHATY HauyaslbHOM TOUKM KaxXAoro MHTepBasa pacuyeTHOro
yyacTka Tpy6onpoBoja BblUMCAAOT Mo hopMyne

X, =XH+A/-(n-1), (r.8)

roe A/ — [ASIMHA WHTepBasia pacyeTHOro yyactka Tpy6onpoBoaa (Lar pacuyeTHoli ceTku), M;
XH — KOOpAMHAaTa Hayasa pacyeTHoro yyactka Tpy6onposoa (MepBoro ysna pacuyeTHo ceTku no Tpy6onposoay), m;

N — NOpsiAKOBbLIA HOMEp MHTepBasia pacyeTHoro ydactka Tpy6onposoga (n = 1 ... N + 1, rae N — konuuectBo
WHTEepBasioB pacyeTHOro yyacTtka Tpybonpososa).

KoopauHata KOHEYHOW TOUKM Kax/oro MHTepBasia COOTBETCTBYET KOOpAMHATEe HauyasibHOW TOUKW CNeaytollero MH-
Tepeana.

4.5 Komnnekc HanpshkeHHOCTW 3/eKTpuueckoro nons Eac, B/M, MHAYUMPOBAHHOIO MO NUHUM TpyGonpoBoAa Mar-
HUTHbIM BNVsSIHUEM BJ/1 B HOpMasibHOM pexume paboTbl, HA UHTEpBasie C HOMepoM M onpeaensoT no gopmyne

altp
Nac(n) ~ ~~ TN, T ()’ (r-9)
T=

roe JVth — konnyecTBO npoBoAoB B/I;
1) — komnnekc Toka B npoBoge B/l nog Homepom T, A;
ATN-BA(T) T) — KOMMIEKC B3aMMHOMO MarHMTHOTO COMPOTUB/IEHUS MeXAy TPYy60onpoBoAOM M NpoBogoM BJ1 ¢ Homepom
T Ha vHTepsasie ¢ HoMepoMm M, Om/m.

MpuMmedyaHne — B3aWMHble MarHUTHbIE CONPOTUBMIEHUSI OTAE/bHBIX (a3 v TPY60NpPOBOAOM Ha OAHOM W TOM Xe
VHTEpBasie pasfindHbl B CUY PA3HOTO PaCCTOSHUA Mexay TPyGonpoBOAOM U Kaxaoh gasbl.

4.6 MNpn HopMasibHOM pexnmMe paboTbl TOKM B pa3ax B/l paBHbl No amnauTyae, HO CABMHYTLI HA 120° OTHOCUTENb-
HO Apyr Apyra. Komnnekc Toka B m-om nposoge B/l BbluncnsaoT no hopmyne

lep(ry - 168 4H0) r.10)

roe /0 — amnnutygHoe (MakcumanbHOe) 3HauyeHue Toka B MpoBoje, A;
®(T ) — HauanbHas hasa Toka B NPOBOJEe C HOMepom T\
[/ — MHuUMas eguHuua.

4.7 Komnnekc B3aMMHOro MarHMTHOrO cCOnpoTuBieHua ZTn.Bl, Om/m, mexay Tpy6onpoBogom u dda3HbIM MPOBO-
aom BJ1 onpegensoT no hopmyne

Tn-BN

-THBAR, T) - QNTTHB = /C0o2-In (r11)

TN-BN

roe M TN-BN B3anMMHasa MarHutHasa WHAOYKTUBHOCTb MeXAay TMHUAMU C y4eTOM BUA-

HUs 3eMnun, MH/M;

°tn-gn - )ad(n, T) + (Jkh(T) “ ~tp + LU, ) pacyeTHbIli napameTp;
BN Yladh(n,T)+ (“dh(T) + ~1p pacyeTHbIli napameTp;

0= pacyeTHbIi napameTp;
(0=2 <k mfac — yrnoBas 4acToTa BNUSIOLLETO TOKA;

fac — uacToTa TOKa, I'U;
X0 — marHuTHas noctosiHHas, MH/m;
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bT) — cpepgHas BbicoTa nogseca BAUAIOLWENO NPOBOAA No4 HOMEPOM T, M;
P (n) — YIC rpyHTa Ha uHTepsase ¢ Homepom M, Om-m;
®gy(l) — HavanbHas (pasa Toka B NPoBofe C HoMepom T\

ad(nT) — ycnoBHas AAMHA NPOEKUMM HA NMOBEPXHOCTb 3eM/IM PACCTOAHUA MeXay
ocblo Tpy6onposoga v npoBogoM B/l ¢ HOMepoM T Ha WHTepBane C
HOMepoMm M, M, paccuuTbiBaemast no popmysne

ad(n,T) = Jaa(n)* Ad(T)\> (r-12)
roe AP — paccTosiHie No ropu3oHTaNM MeXay COOTBETCTBYIOLWMM NMPOBOAOM M oCbio BJ1 (CM. pucyHok IM.3), M.
A-A x h

BepTtukasnb, npoxoasiiasn yepes
YC/I0BHY10 OCb BJ1

%2 2(07) h
V)
1(120°)  +/71d(1) AW)  3(-120°
Ne1)* Nd(3)
VIl 772 772, 772
a ad(n,1) ad) ad(n?2) adgir>3) OAT p
Tpy6onpoBog,

PucyHok .3 — lMpuMep B3aMMHOIO PacnosfioXeHus n-ro MHTepesana Tpy6onposoaa v B/

4.8 lnA OpUEeHTMPOBOYHOIO pacyeTta, MpU OTCYTCTBMM AaHHbIX O napameTtpax BJl, MoryT 6biTb MCNO/Nb30BaHbLI
yCpeAHeHHble faHHble, npejcTaBfieHHble B Tabnuue .2,

Tab6nuua TI.2— YcpegHeHHble xapaktepuctuku B/

HanpsxeHune, kB MakcumanbHbIi pabounii Tok, A Tun onop N, M
35 90 ¥35-1; ¥35-2 8
110 300 ¥110-1; ¥110-2 10
220 600 Y220-1; ¥220-2 12
330 900 ¥330-1; ¥330-2 13
500 1200 MNnb62 15
750 1800 Mr7z50-1 17

* CpefHsAa BbiCOTa HWXHMX NMpoBoA0B BJ/1 Hag 3emneld, m.

4.9 PacnonoxeHne a3 Ha onope ogHouenHoix B/ (npu yrnax casura gpas B nposoge A natc 120°, B npoBoje
B 0° n B npoBoge C muHyc 120°) npuHMMAlOT B COOTBETCTBMU C PUCYHKOM [.4.
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| nB
A B c
A c
\
L A
a)ropmsoHTanbHoe 6) TpeyronbHoe

PucyHok M4 — Pacnonoxexue a3 ogHouenHoi BJ1 ¢ ropu3oHTa/IbHbIM M TPEYTro/ibHbIM PacnooXeHnem asHbiX
npoBoOAOB

.4.10 Ana gByxuenHbiX BJ1 pacnonoxeHue gas (pa3nposka) Ha onope ABNSETCA CYLLeCTBEHHbIM (DakTOpOM, BJin-
AOWNUM Ha BE/IMYNHY HANPSXXEHHOCTU 3/1IEKTPUYECKOTO NossA, UHAYLMpoBaHHOro BJ1 no nuHuu Tpy6onposoga. B 60bLINH-
cTBe cny4daeB (Npuv yrnax casura a3 B nposoge A nstoc 120°, B nposoge B 0° u B npoBoge C muHyc 120°) ncnosnb3ytoT
0CeBYH CMMMETPUI0 has (CM. pucyHoK .5a), 4To 06bACHSAETCA 60/bLIER HArNAAHOCTBIO CXEMbI U MPOCTOTON MOHTaXa Nun-
Hun. OceBas cummeTpusa hasnposkn BJ1 co3gaeT MakCMabHY0 HanpsKeHHOCTb 3/IEKTPUYECKOro Nossa B Tpy60onpoBose,
LeHTpasibHasA cummeTpus (CM. pUCYHOK I.5e) — MuHMManbHYy0. PacnonoxeHve a3 Ha onope AO/MKHO OblTb YTOYHEHO
y opraHusauuun, skcnayatupytowein BJl. Ecnn pacnonoxeHune a3 B/l HeM3BecTHO, TO cnedyeT NpuHUMaTh hasnpoBky C
0CEeBOW CMMMETpUEN.

A— — a?2 — a?2 . — B2 Aiv — B2 A— *C2 Ai" eCc2
B/ » xgp B[ *c2 él‘r A B/ «C2 Bi* *a2 gy °B
Cim ~°cC2 c1¥ * B2 Ci* *p2 Cl*» *a2 c1* * B2 Ci *a?2
\ \ \
/ / / / /
s, 111111 L n
yyy
a) 6) a) r i) e)

a) oceBas cummeTpusa das; 6), B) — nepeMeHa MecT ABYyX ¢as; r), ) — KpyroBas nepectaHoBka a3 ofHOW uenu; e) — ueHTpanbHas
cummeTpusa das (yron casura as gqp: A = 120°, B=0, C =-120°)

PucyHok .5 — BapuaHTbl pacnonoxeHusi gpas gByxuenHoin B/

.4.11 KoMnnekc HanpshkeHHOCTU anekTpmyeckoro nons Eac k3, B/M, nHAYLMPOBAHHOIO MarHWTHbIM BAnsHuem B/l
Ha Tpy6onpoBoae B aBapuiitHOM pexume paboTbl, Ha MHTepBasie TpybonpoBoga ¢ HOMepOM M onpeaenstoT no hopmyne

ac-k3(n) AMTHBAN) NS (r-13)

rde Y3 — Cu/ia TOKa Mpu KOPOTKOM 3aMblkaHuu nposoga BJ1 Ha 3emnio, A;
Jcoa — KoadhhuLmeHT akpaHupoBaHusa; ansa BJ1, 060pyaoBaHHbIX OAHUM FPO303allMTHLIM TPOCOM, NMPUHMMaeTCS
paBHbIM 0,85, ana asyx Tpocos 0,70;
ATN-BA(N) — KOMMJIEKC B3aMMHOIO MarHWTHOrO COMPOTMB/IEHUA MexXay TpybonpoBoAOM UM (ha3HbiM nposogom B,
3aMKHYTbIM Ha 3eM/to, onpegensatoT no gpopmyne 11,

I.4.12 Ans onpefeneHns oNnTUManbHOW ANMVMHbI pacyeTHbIX MHTEPBANOB B KOHKPETHOM Cflyyae BbIMOJIHAIT CEpPUIo
pacyeToB MHAYLUMPOBAHHOIO HaMNpsXeHus no anuHe Tpy6onposoga no M.6.2 wam 6.6 gnsa pasnnyHbIX 3HaYeHWin ANHbI
pacuyeTHbIX MHTepBanos: 100, 50, 20, 10 M u T.4. ANA Kaxaoi cepum pacyeToB NPOU3BOAAT BblUNCIEHNE OTHOCUTE/IBHOMO
N3MEHEeHUs 3Ha4YeHns MOoAyNsA KOoMMaekca MHAYUMPOBAHHOro noteHumana (MoAynb KOMMIEKCHOTO 4YMC/a) B HECKObKUX
Toukax Tpybonposoga. PacueTbl npekpawiaT, korga OTHOCUTENIbHOE U3MEHeHUe MOoAyNns UHAYLUMPOBAHHOIO HanpshKeHus
CTaHOBUTCA MeHblle 5 %. 3aTeM M3 Nosly4YeHHOW napbl A/IMH pacyeTHbIX UHTEPBasIOB BbIGUPAOT HAMMEHbLUYHO.

I5 PacueT aneKkTpyyeckux napamMmeTpoB NoA3eMHOro Tpy6onposoaa

5.1 dneKkTpuueckne napameTpbl SIBNSIOTCS OCHOBHLIMM XapakTepUCTMKaMMW, ONpeaensiiowumMy pacnpegeneHve
TOKOB U MOTeHuManos no AnuHe Tpy6onpoBoda. dnekTpuyeckue napameTtpbl Tpy6onpoBoAa 3aBUCAT OT MaTepuasioB u
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pa3MepoB (TOAMLWMHBLI 1M AnameTpa) Tpy6 U oT mMaTepuana M ToNAWwuHbl 3M. K NepBuYHbIM 31EKTPUUYECKUM napameTpam
Tpy60npoBofa OTHOCAT NOJIHOE NPO/AO/IbHOE CONPOTUBAEHNE (MPOAObHbLIA MMMNeAaHc), COCTosALEE U3 OMUYECKOTO 1 WH-
[YKTMBHOIO COMPOTUB/MIEHUI TPY6ONPOBOAA, a Takke NofIHoe NepexofHoe COonpoTuBeHUe Tpy6onpoBoAa, cocTosiliee U3
NOJSIHOTO MEePexoAHOro conpoTuenenns 3M 1 CONpPOTUBAEHUS pacTekaHuio Toka ¢ Tpy6onposoga. MonHoe nepexofgHoe
conpoTueneHve 3N COCTOMT M3 OMUYECKOTO U eMKOCTHOIO COMPOTMB/EHWA. K BTOPUYHBLIM 3/1EKTPUYECKUM napaMeTpam
Tpy60npoBofa OTHOCAT NOCTOSIHHYI0 PacMpOCTPAHEHWS!, COCTOSLLYIO M3 MOCTOSIHHbIX 3aTyxaHus 1 asbl, BONHOBOE (Xa-
paKkTepUCTUYEecKoe) CONpPoTMBEHNE U XapakTepucTuieckyto annHy Tpy6onpoeoga. K anektpuueckum napametpam Tpy60-
npoBo/ia Takke OTHOCATCS COMPOTUBMEHUS, MOAK/TIOUYEHHbIE K €r0 KOHLAM.

I".5.2 MonHoe NpoAo/bHOE CONPOTUBEHNE TpyGonpoBoaa ZTp Ha eauHNLY €ro AMHbI, OM/M, BbIUUCAAIOT No dhopmMye

ZTp = Rac + /-coLTp, (r-14)

e D NPTPM-Oc™™  [lo(3 661 OM/M:
£= A0TpS2  +~8" NPo/Ao/IbHOe OMUYECKOe COonpoTMBeHne Tpyobl, Om/m;

=3PTpNeTM + Uptojn 7 °

NpoAonbLHOE UHAYKTUBHOE COnpoTuB/eHne, OM/M;
p nDTpn/2 2K Om/Va0a>

i/o_ cm. chopmyny (. 11);
OTHOCUTE/NIbHAaA MarHuTHas MpPoHMLAeMOoCTb CTanu;
Prp- Y3C ctanu Tpy6hl, OM-M;
°rp — Anametp Tpybonposoga, M.
5.3 MNMonHoe nepexofHoe conpoTuBneHne TpybonpoBoga Ha eauHuLy AnHbl, OM-M, BbIYMCASAKOT N0 hopmyse

Pct

ZTh= .15
6,+/M a,+RpacT ( )
kD
roe Gsn =__IH omMmn4yeckass NPoOBOANMOCTb MOKPbITUA, 1/OM-M;
13
_0)7IDTp80£3n €MKOCTHasi NPOBOAMMOCTb MOKPbITUS, 1/OM-M;
RpaCT PP In 2,24 Prp COMPOTUB/IEHNE paCTEKaHWI0 TOoKa C TPy6onpoBoAa Ha efuHWLY ero ANWHbI,

(011007 p y Om mv;

Rm — conpoTtuBnenue 3 Ha eanHuuy nnowaan, Om-m2;
€31 — OTHOCUTEeNbHasa anekTpuyeckas npoHuuyaemocTb 3[1;
e0 — anekTpuyeckasa noctossHHas, M/MH;
s — TonuwmHa 31, m.
[.5.4 TIOCTOAHHYO pacnpocTpaHeHus yB, 1/M, BblYUCNAT Mo hopmyne

Ye B (r.16)

rje aB — MOCTOAHHAA 3aTyxaHus, 1/m;
(3 — nocTtosaHHasa assl, 1/w.
5.5 ®a30Bblii yroN NOCTOSIHHOW pacnpocTpaHeHus g BbIYUCAAT No opmyie

colrp +arct co
0 9 (r-17)

V ,nac

® =0,5 arctg

[.5.6 Xapakrepuctuyeckyto anvHy Lz, m, Tpy6bonpoBoga BblUUCAAKT No hopmyne

(r.1s)

[.5.7 BonHoBOe conpoTusneHne ZB, OM, BbIUNCAAKOT NO hopmyne

(T.19)
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6 PacueT MHAYLMPOBAHHOTrO NOoTeHUMana no A/JvHe NofA3eMHOro Tpy6onpoBoja

6.1 NHOyuMpoBaHHbI HanpshKeHHbIA NoTeHuman no aAnvHe Tpy6onposBoja MOXET ObiTb OnpefeneH Ha OCHOBe
YPaBHEHNA TEOPUN ASINHHbBIX NMHWA no .6.2 — I.6.5 npn cobnaaeHnn cnegyroLuinmx yCnoBuii:
- aneKkTpuYeckme napameTpbl TPy60npoBoAa Mo A/IMHE NOCTOSAHHbI;
- Tpy60NpoBOA, HEe UMEET COCPEAOTOUYEHHBIX 3a3eM/eHNN;
- ANVHBI yYacTKoB Tpy6onposoja 3a npefenamu co6nvxeHus ¢ BJ1 nmeloT gavHy B Tpy pasa 60/blue, Yem xapakre-
puctudeckas gnvHa Tpybonposoga.
PacueTHas cxema npu 3TOM pasfenseTca Ha Tpu pacuyeTHble obnacTu:
- yyacTok Tpybonposoga nepef conmxeHnem c B,
- yyacTok conmkenus c B/
- yyacTok Tpybonposoga nocne conmxeHmsa c BJ1.
6.2 Komnniekc MHAYLMPOBaHHOIO NoTeHumnana B Touke X TpybonpoBoda Ha yyacTke conmxeHus ¢ B/l BbluMCnsoT
no chopmyne
N
=1*(,) 39A4Cac(n), (r-20)
n=1

roe 34Cac(n) — KOMM/eke 3AC, nHayunpoBaHHoli B/1 Ha n-m nHTepBasie Tpybonposoaa, B;

“os51 ~ e BN

KOMMN/IEKCHbI KO3dhurumeHT BAnsaHua 34C, MHAYLUMPOBaHHLIA Ha N-M MHTepBasie Tpy6o-
npoBoJa, Ha WCKOMbIA MOTEeHUMan B paccmaTpuBaemMoii ToUke X;

'n=x-0,5(x, +X,t1l) — paccTosH/e MexAay KOOPAMHATOW X TOYKM pacyeTa WHAYLMPOBAHHOrO MoTeHuuana u
cepeguHoli n-ro nHTepsana Tpybonposoga ¢ HaBegeHHon 3/C.

6.3 Komniekc nHAyUMpOBaHHOIO noTeHuunana B To4ke X Tpyb6onposoga, UMEKLLero o41MH y4acTok napasnnesibHoro
co6nmxeHns c BJ1, Ha yyacTke COMMXEHUs BbIYUCAAIOT NO hopmyne

Uac\(x) =""e ~ " x-e~B X", (r.21)

roe Eac — komnnekc HanpshkKeHHOCTW WHAYLMPOBAHHOIO 3M1eKTpMyeckoro nons, B/w;
Lnap — [A/IMHa yyYacTka napansienbHoro ceamxeHms, m.

6.4 MNepexop OT HaMPSXXEHHOCTU VMHAYLUPOBAHHOIO 3/1EKTPMYECKOro nons no nuHum Tpybonposoga (Eac, Eac k3,
B/m), k 94C (34Cac, 9Cac k3), B, Ha nHTepBasie TpybonpoBoga A/MHOW A/ BbIYMCAAIOT MO oopmyne

O/liCac = Eac mA/. (r.22)

Ir.6.5 Komnnekc MHAyuMpoBaHHOTO NoTeHUMana B Touke X TpyGonpoBoAa nepef yyactkom c6nvkeHusi ¢ B/l onpe-
AensaT no dopmyne
Uac2M = mac (xH,con) me-T. mx«@1- *>, (r.23)

roe XHCOGN — KoopAauHaTta no Tpy6onpoBody Havana yvacTtka conmxeHnus c B/, m;
UacC (xHc6/1) — KoMMieKe MHAYUMPOBAHHOIO noTeHUmMana Tpy6onpoBoga B Havyasne yyactka c6imkeHust ¢ B/, m.

Komnnekc nHayuMpoBaHHOro noTeHumana B Touke X Tpy6onpoBoga nocne yyactka conmkernsa ¢ B/l onpegensetcs
no copmyne
Oac3W=0ac(xKecbn)-e-y.'<x- W , (r-24)

roe XKC6n — KkoopAuHaTa no TpybonpoBOAy KOHUA ydacTka convxenus c BJ1, m;
Uac (xkcbn) — KoMMaeKkc MHAYUMPOBAHHOIO noTeHuMana TpybonpoBoaa B KOHUE ydacTka c6amkeHus ¢ B/, m.

6.6 B o6wem cnyyae, ecnv xapakTepucTvku Tpybonposoga He yAoBAeTBOPAIOT ycnosuam IM.6.1, pacyeT nHayum-
pOBaHHbIX MOTEHLMANIOB N TOKOB Ha TPYO6OMPOBO/A BLINOMHAIT NyTEM nNpeAcTasfieHnsa Tpybonposoja B BUAe nocrefosa-
TENIbHOCTN 3/IeMEHTapPHbIX 3/1eKTPUYECKUX KOHTYPOB, COCTaB/IEHUSI CUCTEMbI JIMHEHbIX anrebpanyecknx ypaBHEHWUA ¢
MOMOLLbI0 MeTofa KOHTYPHbIX TOKOB W NpefcTaBeHns ee B BUAE MATPUYHOTO YpaBHEHUSA

[1ZI] « [Vacl| = |[2ACac]|, (.25)
roe  ||Zl] — TpexamaroHanbHas maTtpuua nosiHbIX CONPOTUBEHUIA Tpy6onpoBoga pasmepHoctn N * J¥;
||I24Cac|| — cTtonbey komnnekcos SAC, UHAYLMPOBaHHOI B TPy6ONpPOBOAE Ha KaXA0M paccMaTpvBaeMOM WHTepBae;
|/ac]] — cTon6ew MCKOMbIX KOMMIEKCOB TOKOB, TEKYLLMX B TPY6ONPOBOAE Ha KaXAOM pacyeTHOM UHTepBase.

Pelwas matpuyHoe ypaBHeHMe MeTo[OM NPOroHKW, ONpenensaiTca KOHTYpHble TOKU Matpuupl |[/acl|. MHayumposaH-
HbIli MOTEHUMan Ha KoHuax f1-ro uHTepsana Tpy6onposoga (1 <n < N) BbluMCAsAT no dopmyse
Aac(n) ~ Yac(n-1)—3c() ~y(n- 1) (r-26)
roe Zy — nonepeyHoe conpoTuBieHne Tpy6onposoaa, Om.
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MonepeyHoe conpoTuMBneHne Tpy6onpoBoga Zy siBASeTCA 06WMM npeacTaBleHMEM napameTpa 3/1eKTpuyeckoi
CBSI31 pacyeTHOro 3fieMeHTa Tpy6onpoBoAa C OKpyXarwLwWmnm rpyHToM. s anemeHTa Tpy6onpoBoga 6e3 3a3eMsieHns no-
nepeyHoe conpoTusfeHne Tpy6onpoBosa NPUHYMAETCS pPaBHbIM MOJIHOMY NepPexXoAHOMY COMpOTMBAEHUO Tpy6onposoaa
(cm. I.5.3). Ecnu k Tpy6onpoBoay HE06X0AMMO NOAKMNIOUNTL 3a3emsieHne (YCTPOCTBO 3almThbl, NPOTEKTOP, TPyH6OoNpoBoA-
OTBOJ, 1 T.A.) C CONPOTUB/IEHNEM pacTekaHUo Toka Z3a3, TO nonepeyvyHoe ConpoTMB/IEHNE TPy6GONpoBoAa B CXeMe 3aMelle-
HUS1 3aMEHSIETCA 3KBMBA/IEHTHbIM CONPOTUB/IEHNEM, PaBHbLIM CONMPOTUB/IEHUIO 3a3eMeHUs Z3a3 1 NOSIHOMY NEPexXoaHOMY
CconpoTuBMeHno Tpy6onposoaa ZTn, cOeAVHEHHbIM MapasisienbHo (CM. pUCYHOK I.6).

3ACach z 3iCaQ) z

reH=>TOH=>1 "~

(1) M2)
. .
9ACac — komnnekc wuHayuupoBaHHoli SAC, B; ZTp — nonHoe npoAo/ibHOe conpoTuBneHuMe Tpyb6onposoga (cMm. [.5.2), Owm;
Z — nonepeyvyHoe conpoTueneHne Tpy6onposoaa, OM; ZH ZK— conpoTuB/eHNsA B Havyane N KOHLe pacyeTHOro yyactka tpy6onposoga, Om;

Z"n— nosiHoe nepexofHoe conpoTusneHne Tpybonposoga (cm. I.5.3), OM; /ac — KOMNeKc Toka, MHAYLMPOBaAHHOTrO B Tpybonposoge, A;
Z333 — cOonpoTMB/EHNE 3a3eM/IeHNs, NOAKAYEHHOro K Tpy6onposogy (cm. 7.9 n 7.10), Om

PucyHok .6 — 3kBMBaneHTHasa cxema 3amelleHus Tpybonposoaa

3HayeHnsa HayasbHOro M KOHEYHOro CONpOTUBEHMWI yyacTka TpybonposBoga ZHu ZKnpvHuMatoT, Ncxoas v3 tuna
KOHCTPYKLWY, K KOTOPOI nogkiyeH TpybonpoBos:

a) 100 000 Owm, ecnu KoHel, Tpy6onpoBoga M30AMPOBaH OT APYTMX KOHCTPYKUUA MO0 3aKkaHYMBaeTCs 3/1eKTPOU30-
NIMPYOLWMM COefMHEHNEM;

6) BONNTHOBOMY COMNpPOTMBAEHUIO Tpy6onpoBoga ZB(cm. M.5.7), ecnu gnvHa Tpy6onposoja 3a npegenamu conmxeHns
npesbiwaet 3 Lz (cm. I.5.6);

B) BXOJHOMY cOMpoTuBAeHuto Tpybonposoga, ecnu AavHa Tpybonposoga 3a npegenamu co6MKXeHus He npeBbl-
waet 3 Lz (cm. .5.6);

r) BXOAHOMY CONPOTUB/IEHNIO COOPYXEHUA, K KOTOPOMY MOAK/MI04eH Tpy6onposos. Ecnn koHel Tpyb6onposoga noa-
K/TIOYEH K NaowagoqyHoOMy COOpPYXXeHUI0 (KOMNpeccopHas CTaHuus, rasopacnpegenvrensHasa cTaHuns u.4.) 6e3 anekTpo-
N30/MPYIOLLEro COefVHEHUA, TO MPUHUMAKOT PaBHbIM BXOAHOMY COMPOTUBIEHWIO MJIOWAA0YHOr0O COOPYXEHUA B TOUKe
NoAKIYEHNSA.

6.7 MNMonHoe pacyeTHOe 3HavyeHue ConpoTUBAEHMA Z3a3, NOAKNHYaeMoro kK Tpybonposoay, onpesensioT ¢ y4eTom
COMPOTWB/IEHWNIA, BHOCUMBbIX:

-3Y;

- YCTPOWCTBOM 3allunThl;

- COeNHNTE/IbHLIMK MPOBOAAMM.

7 NMocnenoBaTelbHOCTb BbIMO/IHEHWSI OLLEHKM YTPO3bl KOPPO3MOHHOIO BO3AECTBUS NEPEMEHHONO TOKa
Ha Tpy6oNpoBoO/ U OnpejesieHne napamMmeTpoB YCTPOCTB 3alynTbl

B 06leM cfyyae nocfefoBaTe/IbHOCTb BbIMO/IHEHUSI OLEHKM Yrpo3bl KOPPO3MOHHOTO BO3AENCTBUS MEPEMEHHOro
TOKa Ha TPy60MnpoBoA, NOABEPXKEHHbI BAuAHWIO BJ/1, 1 onpeaeneHne napameTpoB YCTPOWCTB 3alluThbl COCTOUT U3 credy-
IOLLMX 3TAmNOoB:

a) NOAroToBKa BCEX He06XOAMMbIX UCXOAHbIX AAHHbIX, BK/OUYAs MOArOTOBKY pacyHeTHbIX CXEM COMMKEHUS;

6) pacueT MarHUTHOro BAUAHUA BJT Ha Tpy6oNpoBoA B HOPMaibHOM pexume pa6oTsl BT

1) pacueT pacnpepesneHns HanpsHXeHHOCTU MHAYLMPOBaHHOIO BJ1 anekTpuyeckoro noss B 3emne no AnvmHe Tpy6o-
npoBoAa;

2) pacueT pacnpefeneHnss UHAYLMPOBAHHbIX HaNPsKeHWi «Tpy6a — 3emnsa» no AnvHe Tpy6onpoBoaa;

3) pacueT pacnpegeneHus NAoTHOCTU NepeMeHHoro Toka Ha aedektax 3 no Tpacce Tpy6onpoBoAa ¢ yuetom Y3C
PYHTOB;

B) OLleHKa Yrpo3bl KOPPO3MOHHOTO BO3AENCTBMS NepemMeHHOro Toka Ha Tpy60MnpoBoA Mo KPUTEepUio MakcUMasbHO
NAOTHOCTU NEpPeMeHHOro Toka Ha gedekte 3M1;

r) NPY Ha/IMUYUM OMACHOM Yrpo3bl KOPPO3MOHHOTO BO3AENCTBUA BLINOMHAETCA OnpeAesnieHre napameTpoB YCTPOCTB
3alMThbl N MecTa WX YyCTaHOBKM Ha Tpy6onpoBoA. MoaGop napameTpoB YCTPONCTB 3alluThl OCYLLECTBAAIOT NyTEM MHOrO-
KpaTHOTO peLleHnst 3a4a4n OLEHKU Yrpo3bl KOPPO3MOHHOTO BO3AECTBISA NepemMeHHOro Toka Ha Tpy6onpoBo, ¢ y4eTom na-
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pamMeTpoB NOAKMIOUYEHHbIX YCTPOCTB. Moa6op NnapameTpoB 3alMTHbLIX YCTPONCTB OCYLLECTBNASIOT TakuM 06pa3om, YToObI
oGecneynTb NOJHYIO 3allMLLIEHHOCTbL TPy6GONpoBoAa C y4ETOM ONTUMM3aLMM NO TpebOBaHMIO K MAUHUMASIbHOW CTOMMOCTH
060pyl0BaHNS U CTpOUTENLCTBA.

Moa6op napameTpoM 3ak/lYaeTcs B C/IeAYIOLLEM:

1) ycTaHOBKa YCTPOWCTB 3alUuTbl B TOUKAX TpaccChl, r4e NJ0THOCTb NMepPeMeHHOro Toka Ha gedekte 3 npuHumaeT
MakcuMMasibHble No abCconTHON BeNnumnHe 3HaveHusi. COnpoTMB/IEHUE pacTekaHuio 3a3emnuTesneli A4oMKHO 6bITh focTa-
TOYHbIM, YTOGbl CHU3UTbL ee A0 6e30MacHOro YPOBHS;

2) BbINOMHEHME pacuyeTa pacnpefesieHnsi NJ0THOCTU MNEepeMEHHOro Toka Ha gedekte € y4eToM [06aBneHHbIX
YCTPOWCTB 3aLuThl;

3) noBTopsitoT (1) — (2) Ko Tex nop, Noka BO BCeX TOUKax Tpacchl TPybonpoBoAa pacyeTHble 3HAYEHUst NIOTHOCTU
nepeMeHHoro Toka Ha gedekte 3 He CTaHyT HMWXEe KPUTUYECKMX C Y4eTOM ONMTUMMU3aLUKM N0 MUHUMANbHOW CTOMMOCTU
obopyaoBaHus;

4) BbINO/IHEHME pacyeTa MarHUTHOrO BAUSIHUS BJ1 Ha Tpy6onpoBoA B aBapuUiiHOM pexume paboTbl NMPU KOPOTKOM
3amblkaHun hasbl B/l Ha 3eM/l0 AN onpefeneHus MakcumasbHOW Be/IMYUHbI CW/lbl MEPEMEHHOro Toka, MPOXOAsLLEero
yepes ycTpoicTBa 3awuThl:

- pacuyeT pacnpefeneHusi HanpPsHKeHHOCTU MHAYUMPOBaHHOro BJ1 anekTpuyeckoro nons B 3emse no AnvHe Tpy6o-
npoeoja B aBapuiiHOM pexume pa6oTbl B/

- pacyeT cu/bl TOKa Yepe3 yCTpoicTBa 3aliuTbl B aBapuiiHOM pexumMe paboTsl BJT;

5) B pe3ynbTare NosyvalT: KOMYEeCcTBO, MecTa YCTaHOBKM, COMPOTMB/IEHUSI pacTekaHuio, OTBOAMMBIA TOK B HOp-
MasIbHOM peXume M OTBOAMMbI/ TOK B pexrMe KOPOTKOro 3amblkaHusi dasbl B/l onsi Bcex YCTPONCTB 3alymThl;

6) BbINO/IHEHME MPOBEPKU BO3MOXHOCTU YCTAHOBKM YCTPOMCTB 3alluTbl B ONpefefieHHbIX pacyeToM Mectax. [pu
HEBO3MOXHOCTW YCTAHOBKM (MepeceyeHnst ¢ aBTOMOGU/IbHBIMU U XeNe3HbIMU A0poraMm 1 ApYrMMu NoA3eMHbIMA KOMMY-
HUKaLMsAAMK, pekn, 3ab6004eHHble TEpPUTOPUM U T.A.) BbIMOMHAKT KOPPEKTUPOBKY C NOCNEAYOLNM NepecyeToM.
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Mpunoxexne
(cnpaBoyHoOE)

PekomeHgaunu no oueHKe yrpo3bl KOPPO3UOHHOTO BO3,CI,eI7ICTBI/IFI nepemMeHHOro Toka Ha T[.')y6OI'I[Z)OBO,IJ1
npun ncnosib3oBaHUM BCnomMoraTtesibHOro afiekKTpoga njaouwagbro 6onee 1cm2

[.1 OueHKy yrpo3bl KOPPO3MOHHOIO BO34ENCTBMSA NEPEMEHHOr0 Ha NOA3EMHbIN TPpy60oNpoBos, 060pyA0BaHHbIN B
C naouwaabto 6onblie 4em 1 cmM2, MOXHO BbINOMHUTL NyTEM NPUBEAEHUS U3MEPEHHON NAOTHOCTU TOKa (NepeMeHHOro 1
NOCTOSIHHOTO) K NAOTHOCTU TOKa AN B3 nnowaabto 1 cm2. MNonyyeHHble Takum 06pa3oM MA0OTHOCTU TOKa CpaBHMBAIOT C
KpUTEpUSMM KOPPO3MOHHOW Yrpo3bl, NpefcTaBAeHHbIMY B pa3sgene 6.

[.2 MnoTHoCTb Toka (MepemMeHHOro Wan NOCTOSAHHOrOo), nofay4vyeHHas gna B3 ¢ nnowanbio 6onblwe Yyem 1 cm2, mo-
XeT ObITb NpMBeAeHa K NI0THOCTK Toka Ansa B nnowaabto 1 cm2 no dopmyne

YBa1=YB3'J QB3 (O-1)
)PB31
roe YB31 NJOTHOCTb TOKa (NEPEMEHHOr0 1AM NOCTOSHHOrO), NPMBEAEHHAsA K NOTHOCTU Toka ana BO nnowa-
abto 1 cm2, AIm2;
/B3 NMOTHOCTb TOKa (MEPEMEHHOr0 WM MOCTOSHHOIO), MosyyeHHas ana B3 nnowagbto 60/blie Yem
1cm2, AIm2;

583 nnowaab B3, Ha KOTOPOM BbINOSIHAIOT U3MEPEHUSA, CM2;

AB31 = 1 cM2 nnou.l,a,qsza, K KOTOPOMY NPUBOAAT MJIOTHOCTb TOKa, MOJy4eHHylo ansa B3O nnowagbto 60sblue
yem 1 cm2.

MpumevaHne — [Ana nepecyeta MCNofb3yeTcs MaremaTuyeckas mogenb gedekra B 3I, He yunTbiBaloLwas
TonwuHy 3r. lMogpasymeBaeTcsd, 4To B3, Ha KOTOPOM BbLINOMHAKT U3MepeHus, 1 B3, K KOTOpoMy NpuUBOAAT UMepe-
HWA, UMeIOT ofMHaKoBylo chopmMy. Ecnun cdopmbl BO oTnyatoTcs, BO3MOXHbI AOMO/THUTE bHbIE MOrPELUHOCTM pe3y/bTaToB
nepecveta.
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MpunoxeHune E
(cnpaBouHoOE)

OnpepgeneHue KpI/ITI/I‘-IeCKOVI NPOTAXEHHOCTN y4aCTKOB napasiyieNbHOoro conmxeHuns nog3emMHoOro
pr60|'|pOBO,D,a N BbICOKOBO/IbTHON ANHUN /1eKTponepenayvun

E.1 KpuTuyeckylo NpoOTSHKEHHOCTb Yy4acTKOB napassieflbHoro conmxeHua Tpybonposoga v BJ1 onpegensawT no

dopmyne
f \
N o/
L= 1 In Tn-gn (E.1)

|YB| cos ®y  JaTn-Bn */--0,2-Prp |ys *COS(pY"

rge |ZTn.Bll — moaynb Komnaekca B3aMMHOrO MarHUTHOTO CONPOTUB/IEHUA Mexay Tpybonposogom v B/l, Om/M, KoTopoe
MOXeT ObITb OnpefeneHo Mo guarpammam Ha pucyHkax E.1—E.10 B 3aBMcumocTM OT Tuna onop BJ1 u
Y3C rpyHTa,;
/ — cuna ToKa B nposogax B/, A,
yB — KOMIMJIEKC MOCTOSIHHOM pacnpocTpaHeHus Toka B Tpybonposoge (cMm. 1.5.6), 1/wm;
qy — hasoBbIil yron koMnaekca NOCTOSHHOW pacnpocTpaHeHns Toka (cm. IM.5.5);

pdh — Y3IC rpyHTa (cm. I.1.3), Om-M.

MpumeuyaHune — Ecnu B pesynbrate BbluMc/eHUii 3HaveHne L nonyyaetcs B BUAE KOMMMEKCHOrO yucna (Ha-
npuMep, NpU UCMO/b30BAHUM NPOrPaMM KOMMbIOTEPHOW MaTemMaTuKu), 3TO yKasbiBaeT HA TO, UYTO He CYLIEeCTBYET TaKoii
MPOTSXKEHHOCTMW, NPU KOTOPOIA fJocTUraeTca 3afaHHblii NoTeHLMan.

E.2 Ecnn dakTmyeckas MNPOTSXEHHOCTb yyacTka napanfieNibHoro conmxkeHma tpybonposoga v B/l npesbiwaeT
KPUTUYECKYI0, TO HEO6XOANMO BbIMO/IHEHNE OLEHKW Yrpo3bl KOPPO3MOHHOTO BO3AEWCTBUA Ha TPy6OMpPOBOJ, NEPeMEHHOro
TOKa, MHAyuMpoBaHHOro BJ1 B cOOTBETCTBUM C NpuaoxeHuem [

PaccTosHne mexay ocamm Tpybonposoga 1 B/1, m
------------ YaCc100mM ™ ; ------------¥3C 100 OM-M ;------------ YOC 1000 Om ™M

PucyHok E.1 — B3aumMHOe mMarHutHoe conpoTuBrieHne mexay Tpybonposogom v BJ1 Ha onope ¥35-1 B HOpMa/sibHOM
pexume paboTbl Npu pasnnyHbix Y3C rpyHTa
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10 100 1000 10000

PacctosiHne mexay ocsimmn Tpybonposoga v B/1, m
-YSC 100M M ;| ----------- Y3C 100 OM-M ;---=--------- Y3C 1000 OM-m

PucyHok E.2 — B3anMMHOe MarHMTHOe COnpoTMBAEHE Mexay Tpybonposogom u B/l Ha onope ¥35-2 B HOpMasibHOM
pexvmMe paboTbl Npn pasnuuHbix YIOC rpyHTa

10 100 1000 10000

PacctosiHne mexay ocsimm Tpy6onposoga n B/1, m
------------ Y3C 100 M-M;------------¥3C 100 OM M ; ------------ Y3C 1000 Om-Mm

PucyHok E.3 — B3auMMHOe MarHMTHOe ConpoTuB/EHNE Mexay TpybonpoBogom u B/1 Ha onope ¥Y110-1 B HOpMasibHOM
pexvmMe paboTbl Npn pasnuuHbiX YIOC rpyHTa
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ion

| Z v 1 OM/M

10 100 1000 10000
PaccTtosHve mexay ocammn Tpybonposoga v B/, m

........... -Y3C 100M M ; -------------¥3C 100 O M-M;------------¥3C 1000 O™ ™

E 4 — BzaumHoe marHutHoe conpoTuBiieHne mexay Tpybéonposogom u B/l Ha onope ¥110-2 B HOpMa/ibHOM
pexume paboTbl Npu pasnnyHbix Y3C rpyHTa

| Zvibmm

PaccTosiHre mexay ocsmu Tpybonposoga v B/1, M
------------ Y3C 10 OM-M j------------Y3C 100 OM M ; ------------ YIC 1000 Om-M

PucyHok E.5 — B3aumHoe MarHMTHoe conpoTuB/ieHMe Mexay TpybonposBogom u B/l Ha onope ¥Y220-1 B HOpMasibHOM
pexvmMe paboTbl Npu pasnnyHbix Y3C rpyHTa
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OnNEH

1000 10000

100
PaccTosiHe Mexay ocsimu Tpy6onposoga v B/1, M

10

-YOC 100 M-M;---------—- Y3C 100 Om-M; -Y3C1000 Om-m

PucyHok E.6 — B3aumHoe MarHuTHoe COnpoTUBNEHUE Mexay TPpy6onpoBoAoM 1 B/l Ha onope Y220-2 B HOpMasibHOM
pexume paboTbl Npy pasnuuHbix YAC rpyHTa

OCunw

PaccTosHne mexay ocamu Tpybonposoga v B/1, m

-Y2C 100OM M ; ---m-mmmmm- Y3C 100 O M -M j--=--------- Y3C 1000 Om-m

PucyHok E.7 — B3aumHoe mMarHutHoe conpoTuBrieHMe Mexay Tpybéonposogom u B/l Ha onope ¥330-1 B HOpMasibHOM
pexume paboTbl Npu pasnnyHbix YAC rpyHta
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1000 10000

PaccTosiHne mexay ocsimmn Tpybonposoga v BJ1, m

10 100
Y3C0000MM

PucyHok E.8 — B3aumHoe MarHMtHoe conpoTuBrieHMe mMexay Tpybonposogom n B/l Ha onope Y330-2 B HOpMasibHOM
pexume paboTbl Npu pasnnyHbix Y3C rpyHTa

Oon —

PaccTosiHe mexay ocsimm Tpybonposoaa v B/1, m

Y3CHOOOOMM

PucyHok E.9 — B3auMHOe MarHUTHOe conpoTuBeHne mexay Tpybonposogom u B/l Ha onope MB2T B HOpMasibHOM
pexvmMe paboTbl Npyu pasnnyHbix Y3C rpyHTa
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10"4

Oom/m

PaccTosiHne mexay ocsimm Tpy6onposoga v B/1, m

Y3C 1000 Om-Mm

PucyHok E.10 — B3aMMHOe MarHUTHOE COMpoOTUBAEHNE Mexay Tpybonposogom v BJ1 Ha onope MM-750-1 B
HOPMasibHOM pexume paboTbl Npu pasnuuHbiX YIOC rpyHTa
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[1] 1SO 18086:2019 Corrosion of metals and alloys — Determination of AC corrosion — Protection criteria
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YOK 622.692.4.07:620.197.5:006.354 MKC 77.060

KnoueBble cfoBa: 3aliMTa OT KOPPO3UMW, 3alyUTHbIE MOKPbLITUS, KOPPO3WOHHAs yrposa, Bo3jelicTBue nepe-
MEHHOTO TOKa, WHAYUMWPOBAHHbLIN NepeMEeHHbI TOK, HaBEeAEHHbIi NepeMeHHbIA ToK, TpPy6onpoBOA, BbICOKO-
BO/IbTHAsA NUHUSA
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MonpaBka k MOCT 9.922—2024 EpuHaa cuctemMa 3awWuTbl OT KOPpPoO3uUKM W cTapeHuda. [ ononHu-
TeflbHble peKkoMeHfaunnm no OoueHKe Yrpo3bl KOPPO3WOHHOTO BO3LENCTBUA MNEPEMEHHOro ToKa Ha
CTa/lbHble Noj3eMHble TPY60NpoBOAbl

B kakom mecTe HanevartaHo [onKHO 6bITb
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