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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PASPABOTAH Accounauueit cogeincTema B peanusauni MHHOBALWOHHLIX NporpaMm B obnactu npo-
TUBOKOPPO3VOHHOW 3aLLNTbl U TeXHNYeckon guarHocTukm («COMKOPy)

2 BHECEH MexrocyaapcTBeHHbIM TEXHUYECKMM KoMUTeToM 543 «3awmTa nsgenvin 1 MaTepvanos ot
KOppO3uK, CTapeHus 1 BUoNoBpexXaeHus»

3 MNMPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTponoruu u cepTudurkaumm
(npotokon ot 31 okTabps 2024 r. Ne 178-M)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HanmeHoBaHue cTpaHsl no MK Kog ctpaHbl no MK CokpalleHHoe HauMeHOBaHUe HaUMOHAaNLHOro opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHaapTuaayuu

ApmeHust AM 3A0 «HauunoHaneHbIA OpraH No cTaHg4apTUM3auun n me-

Tponorun» Pecnybnvku ApmeHun

Benapycb BY locctangapt Pecny6nuku Benapych

KasaxcraH KZ Focctanpapt Pecnybrnvkn KasaxcraH

Kuprmnaums KG KblpreiactaHgapT

Poccua RU Poccranpapt

YabekucTaH uz Y3beKcKoe areHTCTBO Mo TEXHUYECKOMY peryrmpoBaHuio

4 lNpuka3zom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PErynMpoBaHui0 U MeTponorum ot 6 Hosbpsa
2024 r. Ne 1603-ct mexrocyaapcteeHHbld ctaHgapT FTOCT 9.922—2024 BBeaeH B AeNCTBUE B KAYeCTBE Ha-
LuuMoHanbHoro craHgapta Poccuickon ®enepaumu ¢ 1 aesrycrta 2025 .

5 BBEJEH BINEPBbIE

MHgopmayusa o esedeHuu 8 delicmeue (MpekpaweHuu delicmeus) Hacmosueso cmaHdapma U uame-
HeHUl K HEMY Ha Meppumopuu yKkas3aHHbIX ebiwe 2ocydapcme nybnukyemcs 8 ykazamensax HayUuoHanbHeIX
cmaxOapmos, usdasaembix 8 amux eocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmey-
FOLUX HAaUUOHanbHbIX 0paaHo8 no cmaHdapmusauuu.

B cnyyasax nepecMompa, UaMeHeHUs Unu ommMeHsl Hacmosuweao cmarndapma coomeememeyrowas uH-
¢opmayus 6ydem onybnukosaHa Ha oguyuansHoM uHmepHem-calime MexezocydapcmeeHHo20 cogema o
cmaHOapmu3ayuu, Memponoauu U cepmugbukayuu 8 kamanoze «MexzocydapcmeeHHbie cmaHdapmbl»

© OdpopmneHue. ®IBY «WMHcTUTYT cTaHgapTuaauuuy», 2024

B Poccuiickon @egepaummn HacTOALWMIA CTaHAAPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBaH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHna PefepansHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUD
W MeTpONorun
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BeegeHue

OnutensHoe BO34eNCTBME NEPEMEHHOTO HAMPSKEHWUA MOXET BbI3BATh KOPPO3UO NMOA3EMHbBIX COOpYXKe-
HWIA, B TOM YMCNe cTanbHbIX TPYBONpoBOAOB, BCNeACTBME TOKA, NMPOTEKAKLEro MeXay OrofeHHon MeTannu-
YECKOW MOBEPXHOCTHH U OKPYXKaoLW MM FPYHTOM.

Benwnyuna aToro Toka nponopuuoHanbHa HaBegeHHOMY NepeMeHHOMY HanpsiKeHUo «Tpyba—sa3emns»,
pasMmepy AedekTta B 3allMTHOM MOKPbITUW WM YOENbHOMY 3nekTpudeckoMy conpoTtusneHuto (YOC) rpyHTa.
AMNnuTyOa HaBedeHHOro NePeMEHHOr0 HanpsKeHUs 3aBUCUT OT PasnUUYHbLIX NapamMeTpoB BO3OENCTBYIOLLEN
CUCTEMbI NEPEMEHHOr0 TOKa, B KAa4eCTBE KOTOPOW MOXET BbICTyNaTh BO3OYLUHAA NMWMHWUA 3NeKTponepenaqu
UMK XKenesHasa 4opora, aNekTpuuLMpoBaHHas NepeMeHHbIM TOKOM, U Apyrie 06LeKThl.

Yrpoza Koppo3WOHHOIo BO3AENCTBUA NepeMeHHOro Toka, MHAYLMPOBAHHOTO BAUAHUEM 3MEKTPUYECKUX
CUCTEM, Kak MpaBuJio, BO3HUKAET B MeCTax HebonbLUUX NOBPEeXAeHWA 3allUTHBLIX NOKPbLITUIA Tpybonposoaa ¢
BbICOKUM NEepexofHbIM 3M1eKTPMYEeCKUM COMPOTMBIIEHWEM B FPYHTax ¢ HU3KuM YOC.

HacTosimin cTaHgapT ycTaHaBnMBaeT MeToAbl U KpUTEPUM OLIEHKW Yrpo3bl KOPPO3MOHHOTO BO3OENCTBUSA
nepeMeHHOro ToKa Ha CcTanbHble NnoA3leMHsblie Tpybonpoeoasl U cnocobbl ee CHUXKEHUS.

[MonoxeHusa HacTosILero cTaH4apTa NPUMEHSIOT AOMOMHUTENBHO K TpeboBaHUsIM, YCTAHOBIEHHLIM B
MOCT 9.602, Ha 0OBPOBONLHOW OCHOBE MO YCMOTPEHUHD 3aMHTEpPeCcOoBaHHbIX NUL B Ka4ecTBe LONOMNHUTEeNb-
HbIX KPUTEPUEB YTPO3bl KOPPO3UMOHHOIO BO3AENCTBUS NEPEMEHHOI0 TOKa.

MNMoasemHble cTanbHble coopyeHus no MOCT 9.602 fomkHbl COOTBETCTBOBATL HOPMAaTMBHLIM MpaBo-
BbIM aKTaMm M TEXHWYECKMM PErnamMeHTaM, JeNCTBYIOLMM Ha TEPPUTOPUM rOCyAapCTBa, MPUHSABLLEND HACTOS-
LWMIA CTaHOapT.

MpumeyvyaHne — KMHdopmauma o HOpMaTUBHBLIX NPABOBLIX akTax M TEXHWUYECKUX perfamMeHTax npveegeHa B
CnpaBoMHOM NPUMOXEeHUN A.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

EavHana cuctema 3aWiMTbl OT KOPPO3UKU U CTapeHUA

OOMNONHUTENbHBLIE PEKOMEHOALMW NO OLEHKE YIrPO3bl KOPPO3WOHHOIO BO3AENCTBUA
NMEPEMEHHOIO TOKA HA CTANbHbLIE NOA3EMHbLIE TPYBEONPOBOAbI

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

Oarta BeepgeHna — 2025—08—01

1 O6bnacTb NnpUMeHeHUs

HacTosawumi ctaHgapT ycTaHaBnvMBaeT AOMNONHUTENBHbBIE PEKOMEHOALUNN U TpeDOBaHNSA K OLEHKE Yrpo-
3bl KOPPO3MOHHOTO BO3OENCTBUS HA MOA3EMHbIE CTanbHble TPYOONPoBOAbI BNyKAaWUX U MHAYLUPOBAHHbLIX
nepuoauYecknx 3HakonepemeHHbIX TOKOB YacToTow oT 16 go 60 Ny (ganee — nepemMeHHble TOKK) ¢ npuMe-
HeHWeM BCroMoraTenbHOro anekTpoda nnowaablo 1 cM2, a Takke pekoMeHAauuUu U TpeboBaHUs K TeXHUYe-
CKMM MEepOnNpUATUSIM MO CHUXEHWUIO 3TOr0 BO3AENCTBUSA. [IpUMEHEHNE OaHHBIX pEKOMEeHAALMIA OONYCKAETCs B
cnydae, ecnu 3To NpPeaycMOTPEHO B JOKYMEHTE MO CTaHAApPTM3aLUMM Ha KOHKPETHLINA BUL, KOHCTPYKLUMIA U/unu
COOpPYXKEHUN.

CtaHpapT MOXeT NPUMEHATLCA Ha aTanax NpPOeKTUPOBaHUs, CTPOUTENbCTBA M 3KCNyaTalMu nog3em-
HbIX M Ha3eMHbIX (B HacbInNK) cTanbHbIX TPYOONPOBOAOB, BLINOMHEHHbLIX U3 YINEepOAMCThIX U HU3KONermpoBaH-
HbIX cTanen, NX CUCTEM NPOTUBOKOPPO3MOHHON 3aLUWThI, a TAKKe CUCTEM 3MeKTponepenayun ¢ Uenbi CHUXe-
HUA KOPPO3MOHHOTO BO3AENCTBUA NEPEMEHHOI0 TOKA.

CtanpgapT He pacnpocTpaHseTcs Ha TpybonpoBoabl HA3EMHOMO UCMIONTHEHWS, 8 TaKXe NPOMNoXEHHbIE B
repMeTM3npoBaHHbIX Kopobax, yTnsapax.

CtaHpapT He ycTaHaBnveaeT TpeboBaHWi K ©e30MacHOCTM NepcoHana, CBA3aHHbIX C Hann4Mem Hanps-
KEeHMA NepeMeHHOro Toka Ha TpybonpoBogax. [laHHble TpeboBaHUsl yCTaHaBNMBaOTCA B COOTBETCTBMM C HOP-
MaTUBHBLIMW MPaBOBLIMKW aKTaMK rocy4apcTs, NPUHABLUNX HACTOSILLWIA cTaHaapT.

2 HopmaTuBHbIE CCbINKK

B HacTosiwem cTaHgapTe Mcnonb30BaHbl HOPMATUBHBIE CCHIMKW HAa Creaylolne MEeXrocy4apCTBEHHEIE
cTaHzapThbl:

FOCT 9.106 EgmHas cuctema 3alnuThl OT KOPPOo3uK 1 cTapenus. Kopposnsa Metannos. TeEpMUHLI U onpe-
JeneHus

rOCT 9.108 EguHast cuctema 3awmuThl OT KOPPO3UKM U CTapeHus. SnekTpoxmMudeckas 3awmrta. TepMu-
Hbl U onpefeneHns

FOCT 9.602—2016 EguHas cucTema 3aluTbl 0T KOppo3uu U ctapeHus. CoopyXeHWUs Nof3eMHbIe.
O6wue TpeboBaHuaA K 3aLlMTe OT KOPPO3UK

FOCT 6456 Lkypka wnudoansHasa byMmaxHas. TexHu4eckue ycnoBus

n puMmedaHUne — an None30BaHUKM HAcCTOAWKMM CTaHOapToM uenecooﬁpazHo NpoBEPUTL OENCTBUE CCbINoY-
HbIX CTaH4apToB UM KnaccudukaTtopoB Ha ohuUKMansHOM MHTEpPHET-canTe MexrocyaapcTBEHHOrO COBETa Mo CTaHOapTu-
3aunn, MeTponorim un CepTI/ICbI/IKaLI,HW (www.easc.by) nnn no ykasartensam HauWoHanbHbIX CTaHOapToB, U3daBaeMbiM B
rocyoapcrBax, yKa3aHHbIX B NpeaucnoBni, MN Ha OCblfILlMaﬂbeIX canTax COOTBETCTBYHOLWUX HALUMOHaNBHbLIX OpPraHoOB No
CTaHaapTraaunn. Ecnu Ha AOKYMEeHT OaHa HeaaTWpoBaHHaA CChilKa, TO cneiyet MCNoNb30BaTh AOKYMEHT, ,El,eﬁCTByI'DLLI,MI;"I
Ha TEKyLI.I,I/IIﬁ MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEIO n3MeHeHWin. Ecnn 3ameHeH CCbINOYHbIA OOKYMEHT, Ha KOTpriI?I

MapaHune ochbuumnansHoe
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JaHa OgaTMpoBaHHasA CCbifKa, TO CredyeT WCTMONb30BaTh YKazaHHYK BEpCUI0 3TOro AOKYMeHTa. Ecrnv nocne npuHATUA
HACTOALLEro CTaHO4apTa B CCbINOYHbLIA AOKYMEHT, Ha KOTOPLI AaHa AaTMPOBAHHAA CCbINKa, BHECEHO U3MEHeHue, 3atpa-
riBaillee NonoxeHue, Ha KOTOPOe AaHa CCbiNKa, TO 3TO NonoXeHWe npuMeHsaeTca 6e3 yuyeTa AaHHOro M3MeHeHusa. Ecnu
CCbINOYHBIA LOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMOKeHUe, B KOTOPOM AaHa CChINKa Ha HEero, NPUMEHAETCA B YacTU, He
3aTpar1BarLLein 3Ty CChImKy.

3 TepMuHbI 1 onpegeneHus

B HacToswem cTaHgapTe npumeHeHbl TepmuHel no FOCT 9.106, TOCT 9.108, a Takke cnegytoLime
TEPMWHBLI C COOTBETCTBYHOLLUMUK onpeaeneHnsamu:
3.1

BCcMomMmoraTenbHblW anekTpon; B3; damyuk nomeHyuana: Metannu4eckuii anemMeHT M3BECTHOMW NIo-
Liaan NoBEpPXHOCTU C KabenbHbIM BbIBOLOM, UCMOMb3yeMbIl A5 KONMYECTBEHHOM OLEHKU KOPPO3MOHHOIO
BO34encTBUS Mnn adpPeKTUBHOCTU NPUMEHSAEMON KaTOOHOW 3allMThl.

I pumevHyaHne — Kak npaesvno BCNOMOraTeneHbIA ANeKTpon NogKn4yaeTca K KaSeanomy BblBOAY OT 3aLiu-
LWaemoro CoOopyXeHna U MUMUTUPYET CKBO3HOE NnoBpexgeHWe 3allMTHOTO NOKPbITUA Ha OaHHOM COOPYXXeHUN.

[FTOCT 9.108—2023, cTtatbsa 91]

3.2 MarHUTHoe BNUsHWe: SBNeHne BO3HWKHOBEHWUSA 3NeKTPOABWXKYLLEW CUMbl W TOKa B TpybonpoBoge
BCNeACcTBME Hanuyusa mexay TpybonpoBoAoM 1 BAVAKOLWEN NUHWEN anekTponepeaayu WHOYKTMBHOW CBA3M,
06yCNOBNEHHOW MarHUTHOW MHAOYKUMER.

3.3 NNoTHOCTL NEepeMeHHOro Toka Ha BecnoMmoraTensHom anektpoge: CpegHee B TedeHue nepu-
oda u3MepeHuin OencTBylolee (cpedHekBagpaTW4HOE) 3Ha4YeHne NMepeMeHHOro ToKa Ha BCMoMOoraTensHOM
3MeKTpoAe, OTHECEHHOE K Nnollaav paboyell NOBEPXHOCTM BCNOMOraTenbsHOro anekTpoaa.

3.4 nnoTHOCTL NOCTOAHHOIO TOKa Ha BcnomMoraTensHoOM anekTpoae: CpedHee B TeYeHWe nepuoga
M3MepeHWIn 3HaYeHne NOCTOSHHOIO TOKa KaTOAHOW 3allnThl HA BCNOMOraTenbHOM 3MeKTpoAe, OTHECEHHoe K
nnowaan paboyeil NOBEPXHOCTM BCMIOMOraTerbHOro anexkTpoaa.

3.5 anexkTpuyeckoe BnusHWe: FBNeHne BO3HWKHOBEHWUS HanpshxeHus W Toka B TpybonpoBode Bcnea-
CTBME Hanmuuns Mexay TpybonpoBogoM M BNKAIOLLEN NMHWEN anekTponepenady eMKOCTHOW CBA3KU, 0BycnoB-
TNIeHHOW 3MeKTpUYecKkon MHOYKUNEN.

4 CokpalueHus

B HacTosiweM cTaH4apTe NpUMeHeHbl criedytoLe coKpalleHus:

BJT — BLICOKOBONLTHASA NUHUA 3NEKTponepenayn nepeMeHHOro Toka;
B3 — BcrnomoratenbHbIA 3NeKTpos;

3l — 3aWwmnTHOE NOKPLITUE;

3Y — 3azemMnsolLEee YCTPONCTBO;

KNI — KOHTPONbHO-M3MEPUTENbHbLIA MYHKT;

HTO — HopMaTUBHO-TEXHUYECKAA OJOKYMEHTauuns;

Y3C — yaenbHoe 3nekTpudeckoe CONpoTUBIEHWE;

O C — anekTpoaBmkyLLas cuna;

OX3 — anekTpoxumMmudeckas saliuTa.

5 O6wme nonoxeHun

5.1 OueHKy yrpo3sbl KOPPO3MOHHOIO BO3AEWCTBUS MEPEMEHHOI0 TOKA Ha CYLeCTBYHLWWe NOA3EeMHbIe
Tpybonpoeoabl 6e3 X3 BLINOMNHAKT B COOTBETCTBUM C NpunoxeHuem b HacToswero ctaHgapTa.

5.2 OueHKy yrpo3sbl KOPPO3MOHHOIO BO3AEWCTBUSI MEPEMEHHOI0 TOKA Ha CYLECTBYHLME NOA3EMHbIE
Tpybonpoeoakbl ¢ X3, o6opynoeaHHble KM ¢ B3, BLINONHAKT B COOTBETCTBMM C NpunoxeHueMm B HacToa-
Lero ctaHgaprTa.

5.3 [Ina npoekTupyembix TpybBONpPOBOLOB OLIEHKY YTPO3bl KOPPO3MOHHOMO BO34EACTBWMS MEPEMEHHOMO
TOKa U HEOBXOOMMOCTL MEepPOMNPUATKAIA MO Ero CHWXXEHWIO ONPeaensoT B COOTBETCTBUM C HOPMaTUMBHbIMKW Npa-
BOBbIMW akTamu, OeACTBYIOWMUMM HA TEPPUTOPUM rOCcydapcTBa, MPUHSABLUErO HacTOSAWMA cTaH4apT unu no
pesynesrartam pacyeTa.
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M pummedyaHue — Onsa onpegeneHna Benn4nHbl NepeMeHHbIX TOKOB U Haﬂpﬂ}KeHHﬁ, WHOYUWMPOBAHHbLIX Bl Ha noa-
3eMHOM pr60np030,u,e, NPUMEHATCA pac4HeTHbIE METOONKW, MPUHATBLIE B I'IpOeKTHOl?I opraHuzauuu, npu OTCYTCTBMK COOT-
BeTCTByIOLLLEﬁ MEeTOOMKN pekoOMeHOYETCA UCNONL30BaTE METOAUYECKE pekoMeHOaUuWKn, NpuBegeHHbIE B NPUNOXKEHWUN I.

5.4 OUeHKy yrpo3bl KOPPO3MOHHOTO BO3LENCTBUA NepeMeHHOro Toka Ha nofA3emMHbli Tpy6onpoBsog crne-
AYET BbINOMHATE C YYETOM NepPUoa MaKCMManbHON HArpy3ku BIUAOLWENR 3NeKTPUYECcKOW CUCTEMBI.

M punmedyaHune — Bcnepcteue HeNnoCToAHCTBA Harpy3ku paGoqme TOKW ANEKTPUYECKNX CUCTEM MOTYT 3aBUCETb
OT BpeMeHW CYTOK U Ce30Ha.

5.5Mo pe3yrnbrataM OLEHKN Yrpo3bl KOPPO3NOHHOTO BO30enCTBUS nepemMeHHOro Toka NnpuHMMakrT pelle-
HWUe O HEOGXO,D,MMOCTM 3alNTHbLIX TEXHWUYECKUX MEDOHDMHTMF'I.

6 Kputepum yrpo3bli KOpPpO3MOHHOIO BO34EeUCTBUA NepeMeHHOro Toka

6.1 OueHKy yrpo3bl KOPPO3MOHHOIO BO3AEWCTBUSA NepeMeHHOro Toka Ha TpybonpoBoa BbINOMHAT Ha
B3 nnowagaekto (1 £0,1) cm2.

MpumeyaHue — PekoMeHaauUWW No OLEHKE Yrpo3bl KOPPO3MOHHOMO BO3AEWCTBUA NEPEMEHHOrO TOKa Ha Tpy-
6onpoBoA npy Mcrnorb3osaHn B3 nnowansto Gonee 1 cm? npeacrasnersl B npunoxerny .

6.2 Yrpo3a KOppO3WOHHOro BO3AENCTBUS NePeMEeHHOro Toka Ha NoA3eMHbl TpyBonpoBoL OTCYTCTBYET,
ecnuv 3Ha4eHue NNoTHOCTU NepeMeHHoro Toka Ha B3 He npeBbiwaeT 20 A/MZ B COOTBETCTBUM C nyHkTom 5.12
MOCT 9.602—2016.

6.3 Yrpo3a Koppo3MOHHOIO BO34ENCTBUSA NEpEMEHHOI0 TOKa Ha Noa3eMHbIn Tpybonposog 6e3 3X3 npu-
CYTCTBYET, eCcni 3Ha4yeHue NNOTHOCTW NepemMeHHoro Toka Ha B3 npeskiwaet 20 Alm2.

6.4 Yrpo3a KoppO3UOHHOIO BO3AENCTBUSA NEPEMEHHOI0O TOKa Ha Tpybonpoeroa ¢ 3X3 npucyTcTBYET, ecnu
3Ha4yeHue NNoTHOCTKU NepeMeHHoro Toka Ha B3 HaxoauTcs B ananasoHe ot 20 Alm? go 100 AIMZ 1 ogHoBpe-
MEHHO BbIMOMHATCA cnegyowme ycnoeus (cm. [1]):

- NNOTHOCTb NOCTOSIHHOTO TOKa npeBsbiwaeT 1 A/M2;

- OTHOLLUEHWE NNOTHOCTM NepPeMEeHHOro ToKa K MNNOTHOCTM NOCTOAHHOIO TOKa NpeBbilaeT 3.

MMpy 3TOM 3aLMTHLIA NoTeHuwan Tpybonpoeoda ¢ 3X3 OomKeH HAXoOWMTLCA B npefenax 3HaveHun,
YCTAHOBMEHHLIX JOKYMEHTAMU MO CTAHAAPTU3aL MK, ANS TEX YCNOBWIA 3KCNNyaTauuu, B KOTOPLIX BLINOMNHAETCS
OLleHKa Yrpo3bl KOPPO3MOHHOTO BO3AENCTBUSA NEPEMEHHOr0 TOKa.

n pumMmevyaHune — [MNOTHOCTW NOCTOAHHOTO K nepemMeHHOro TOKOB onpenendrT Ha OOHOM KU TOM Xe B3.

6.5 Yrposa KOppO3MOHHOTO BO34EWCTBMS NepeMeHHOoro Toka Ha Tpybonpoeog ¢ 3X3 npucyTCTByeT He-
3aBUCMMO OT NNOTHOCTKU NMOCTOAHHOIO TOKa, ecnn 3Ha4eHe NnoTHOCTU NepemMeHHOro Toka Ha B3 npeBblllaeT
100 A/m2.

7 MeponpuaTua no 3awurte TpybonpoBoaa oT KOPPO3IMOHHOIO BO3AENCTBUA
nepeMeHHOro Toka

7.1 MeponpusaT1sa No CHUKEHMWIO Yrpo3bl KOPPO3MOHHOMO BO3OENCTBUA NEPEMEHHOTO ToKa Ha TpyGonpo-
BOA OCYLLECTBMSAIOT B CreayoLux HanpaBneHusx:

- CHUXEHMWe NMepeMeHHoro Toka, npoTekatLero Yyepes gedpekt B 31,

- KOHTpONb NapameTpoB IX3;

- obecneueHune uenoctHoctu 3I1 Tpybonporoaa.

7.2 Ha tpy6onpoBogax, o6opynoBaHHbix 3X3, cnegyeT ocyLecTBNATbL perynMpoBaHiue napameTpoB 3a-
WMTbl ANs yNpaeneHus NNOTHOCTBIO NepeMeHHoro Toka Ha B3. PerynupoBaHve napameTpoB 3X3 crnegyeT
OCYLLECTBMATL NyTEM NoAaepKaHua MMHUMAanNbHO BO3MOMKHOTO MOTEHLMana, YCTaHOBMNEHHOMO OOKYMEHTaMM
no cTaHAapTM3auun, HeobXxoAMMOro A 3aMThl OT BCEX BUL0B KOPPO3UK.

MNMpumMmevyaHus

1 MNpv yBENWYEHUN CUSbI TOKA YCTAHOBOK KATOOHOW 3aLUMThl CNegyeT YYUThIBaTe BO3MOXHOCTb YBEMMYEHUS MIOT-
HocTu TokoB Ha AedpekTtax 3I1 3a cuet ymeHblernus YIC rpyHTa, npunerapoLlero kK ctanu B aedpekrax 301, nog coBmecT-
HbIM AencTBueM Toka X3 u nepemeHHoro Toka. YMeHbluenue Y3C rpyHTa MOXET BO3HMKAThL BCreacTBUe UMHTEHCUBHOIO
obpazoeaHusa OH.

2 MNpw perynupoBKe yCTaHOBOK KaTOAHOW 3aLUUTLI B NEPBYK 04epeb CNenyeT y4uTbiBaTh NapameTpbl X3 B TOUKaxX
JpeHaxa W Ha rpaHuLax 3allUTHBIX 30H.
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7.3 Ha yyacTkax Tpy6onpoBoL0B, NOTEHLMANbHO OMNaCHbIX C TOYKW 3pEHUA KOPPO3WOHHOIO BO3AENCTBUSA
nepemMeHHOro TOKa, PEKOMEHAyeTCsl BbIMONMHEHWEe 3M1eKTPOMETPUYECKOW AMArHOCTUKKM cocTosHus 3I1 nocne
KaXKgoro crny4vasi KopoTkoro 3ambikaHusa ¢as Bl Ha 3emnio Ha ydacTke nepecedeHus Tpybonpoeoga ¢ Bll ¢
Lenbio NoMcKa BO3MOXHbIX nospexaeHun 3.

7.4 [na npoektupyemblx asyxuenHbix BJl nameHeHwne asnpoBku ABNAETCA OOHOW M3 MEP CHUMXEHWUSA
BNUSAHWS Ha Tpybonpoeona.

7.5 [1na BHOBL NpPOEKTUPYEMBIX NapannensHo crieqyembix TpybonpoBoaoB U ceTell MepeMeHHOro Toka
paccTosHWe Mexay HUMKW cnefyet onpefenaTb UCXOAd M3 MUHUMANBHOW MOTEHUWanbHOM Yrpo3bl KOPpPo3u-
OHHOIo BO34EMCTBUSA NEPEMEHHOIO TOKa NPU NPOEKTHBIX pexumax paboTbl ceTeil. PaccTosHWe MeXay Coopy-
KEHUAMW OOMKHO BbITh onpefeneHo TakuMm obpasom, YTobbl MUHUMU3MPOBATL CTOMMOCTL MEPONPUATUIA MO
obecneveHno aghekTMBHON 3alnTel Tpybonpoeoaa.

7.6 Ecnu Ha yyacTke TpyDONpoBO4a CyllecTByeT Yrpo3a KOPPO3WOHHOIO BO3LeNCTBMS MepeMeHHOro
TOKa, U OTCYTCTBYET BO3MOXHOCTb YCTAHOBKW YCTPOWCTB 3aLUNTbl UMK MPUMEHEHUSA OPYTMX 3aLlUTHBIX Mepo-
NPUATUIA, TO HEOBXOAMMO NPOBECTM MEPONPUSTISA NO NOUCKY WU ycTpaHeHno aedektor 3[1.

7.7 OCHOBHbIM METOAOM CHWXEHUS KOPPO3MOHHOMO BO3AEWCTBUA NEpPeMEHHOr0 TOKa SBMAETCA 3a3eM-
neHve TpybonpoBoda Yepes yCTPOMCTBa 3allMTbl, M3roTaBnNMBaeMble B COOTBETCTBUU C TpeboBaHUSAMMW HOp-
MaTWBHbIX NPAaBOBbIX AKTOB rocyJapcTB, MPUHABLUMX HACTOALLMI cranaapt!). YeTpoiicTso 3awwmThl obecnedu-
BaeT aneKTpUYeckKyto cBA3b mexay Tpybonposogom v 3Y ona nepemMeHHOro Toka, Npyu 3TOM OQHOBPEMEHHO
NMOMNHOCTBLI0 BNOKUPYS MKW OrpaHWYMBag MOCTOSIHHLIA TOK [0 ONpefeneHHoro npeaena.

7.8 He ponyckaetca nogknioyate 3Y Hanpamyto K Tpybonposogy.

7.9 MonHoe conpoTvBneHve (MMNedaHc) yCTPOWCTBa 3allMThl AOMKHO COOTBETCTBOBATE €r0 KOHCTPYK-
LMK M TUMY KOMMNOHEHTOB, @ 3Ha4eHUA ero akTMBHON U PeaKTUBHOW COCTaBMAKLINX AOMKHbI BbITh OTpaXeHbI
B nacrnopTte yCTPOMCTBa.

7.10 ConpoTtuBneHue pacTtekaHuio 3Y paccyMTbiBalOT ¢ y4eToMm (popMbl, pasMepoB, Matepuana, rmy-
OWHBI NOTPY>KEHWS B 3EMII0 W B3aUMHOIO BNUSHUA 3a3eMIAIOWMX 3NEKTPOO0B C UCMOoNb30BaHWeM hopMyr 1
anropuTMOB, NMPeaCcTaBneHHbIX B JOKYMEHTaxX No ctaHaapTyM3aumu, NMbo ¢ NOMOLLBIO cneuvanm3MpoBaHHbIX
NporpamMmMHbIX KOMMIEKCOB, NPUMEHAEMbIX ANns pacyeTa 3Y anekTpoyCcTaHOBOK.

7.11 MNpw Boibope 3Y cnepyeT yuutbieate Y3C rpyHTa B MECTE pasMELLEHNS, a TAKKe YCNOBUS 3eMNeoTBoAA.
3nekTpoabl cneayeT pacnonaraTe B MecTax ¢ MUHUMAaneHbIM Y3C rpyHTa u HUKe rmy6uHbl ero npomep3saxus. Mpu
pacnonoxeHun 3Y Bbilwe rmyBuHbl NpOMep3aHns [OMKHO YYUTBIBATLCA BIIUSIHWE NPOMep3aHus Ha conpoTtusneHue 3Y.

7.12 [Ins HOBOro NMPOEKTMpPYeEMOro TpybonpoBoda snekTpoabl npoTsbkeHHoro 3Y cnefyer pasmelwatb
BAOMb 3alUWLLaeMOro MeTannMyeckoro nog3emMHoro Tpybonpoeoga B ogHy TpaHLIEe BMecTe ¢ Tpybonpoeo-
OOM Ha MakcuMarbHO yaarneHHOM paccTofHWMM OT ero noBepxHocTU, Ho He meHee 300 MM OT BepTUKaNbHOW
npoekunn Gnukaniwen DOKOBOM BHELUHEN CTeHKM TpybonpoBoda Ha AHO TpaHwew. [ins cywecTByowero Tpy-
BonpoBoga 3Y pacnonaraloT B @ro 0XpaHHOM 30He Ha paccTosiHun 5—10 m oT TpyBonposoaa.

7.13 YcTpoWcTBa 3aWuThl JOMmKHBLI BbITe coBMelleHsl ¢ KT, obopynoBaHHbIM 3MeKTpoaoM CpaBHEHMUS
anuTensHoro gencteus ¢ BO.

7.14 Yctpoictea 3awunThl, 3Y u KM cnepyeT pacnonarath 3a npefenamMy oxpaHHbix 3oH BJ1. Mpu nepe-
ceveHnn kopugopa us Heckonekux BJ1 (Bonee AByx) AonyckaeTcs pacrnonaratb YCTporcTBa 3awwmTbl u KM Ha
rpaHnLax oxpaHHbix 3o0H Bl

YCTpPONCTBO 3alMThl OOMKHO obecnevnBaTb OTBEAEHME TOKA, KOTOPLIA MOXET BO3HWUKHYThH B crnydae
KOpOTKOro 3amMbikaHusa BJl Ha semnio. BenuduHy makcumarnbHOro Toka, KpaTKoBpeMeHHO OTBOAMMOro 4Yepes
YCTPOWCTBO 3alUMThl, BbIOMPaKT Ha OCHOBaHWK PacyeTHOro ToKa B aBapuMiiHOM pexxume paboTbl BO3OehCTBY-
OLWEN CUCTEMBI.

7.15 YCTpOWCTBO 3allUThbl OOMKHO ObITh OCHALLEHO 3aLUMTON OT UMMYIbCHLIX NepeHanpsXeHWn, Bbl-
3BaHHbIX paspsgaMy MonmHMKM (rpo3osawuTa).

8 MOHMTOPUHI N TEXHNYECKoe obcnyXxmuBaHue TpybonpoBogoB, NogBepPKEeHHbIX
yrpo3am KOppO3UOHHOro BO34eMCTBUSA NepeMeHHOro Toka

8.1 TpyGonpoBoabl 6e3 3NeKTPOXMMUYECKOW 3aliUThI

8.1.1 OueHKy yrpo3bl KOPPO3MOHHOTO BO3AEWCTBUSA NEePEeMEHHOro Toka Ha TpyGonpoBos BLIMOMHAT Npw
NepruoanYecKnX KOpPO3UOHHLIX 06CneaoBaHUsX.

1) B Poccuiickon degepaumu aericteyer FOCT P 9.604—2021 «EaWHas crcTema 3alluTbl OT KOPPO3WKM U CTApPEHUS.
OnekTpoxuMudeckas 3alimTa. YCTpoWCcTBa 3alluThbl MOA3EMHbIX COOPYXKEHWA OT KOPPO3WW MHOYLMPOBAHHBIM NepemMeH-
HelM TokoM. OBLLMe TexHUYeckue yCrnoBua».

4
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8.1.2 OueHka yrpo3bl KOPPO3MOHHOTO BO3AENCTBMSA NEPEMEHHOIO TOKA AOMKHA BKKYaTh onpegeneHve
NNOTHOCTK NepemMeHHOro Toka Ha B3 (cm. 5.1).

8.1.3 MecTta u nepnoan4HOCTEL KOHTPOIA NepeMeHHOro Toka Ha TpybonpoBoae onpenenswTca 3KCnny-
artupylowen opraHsaunen.

8.1.4 Ha ycTpoiicTBax 3awuThl TpybonpoBoga OT BO3AENCTBUS NEPEMEHHOIO TOKa JOMKHbLI KOHTPOMNU-
poBaTbCA:

- COMPOTMBIEHUE pacTeKkaHuto Toka ¢ 3Y;

- COMPOTMBMEHNE NepeMeHHOMY TOKY YCTPOWUCTBAa 3alUMnThbl.

8.2 Tpy6onpoBoAbl C 3NEKTPOXMMMNHYECKOMW 3aLUTON

8.2.1 OUEHKY yrpo3bl KOPPO3WOHHOTO BO3AENCTEMA NEepeMEHHOro ToKa Ha Tpy6GonpoBog BKMNKYaKT B CO-
cTaB paboT No TexHn4eckoMy o6cnyxmBaHnio X3 1 KOPPO3MOHHOTO MOHUTOPMHTA.

8.2.2 TexHn4yeckoe obenyxmnBaHne JOMKHO BKMOYaTk Credyowmne usmepeHns:

- pa3HOCTL NOTEHUMANoB «Tpyba — 3emrs» No nepemMeHHoOMY TOKY;

- MNOTHOCTL NMEPEeMEHHOro Toka Ha B3;

- pa3HOCTb NOTEHUMANOB «Tpy6a — 3eMIsA» No NOCTOSHHOMY TOKY;

- MONAPU3aLIMOHHBIN NOTEHL WA,

- MNOTHOCTL MOCTOSAHHOIO Toka Ha BO.

8.2.3 Ha ycTpoiicTBax 3anTbl TpybonpoBoga OT NepemMeHHOro Toka LOMKHbI KOHTPONMPOBaTLES crie-
AylLue napameTpsbil:

- COMPOTUBINEHWE PAcTEKaHUIO TOKa C 3a3eMNUTenen;

- CONPOTUBMNEHWE NEPEMEHHOMY TOKY YCTPONCTBA 3alUWThI;

- BENMYMHA YTEYKM 3aLMUTHOTO ToKa X3 Yepes yCTPOWCTBO 3aLlluMThl.

8.2.4 MecTa u NepnoguYHOCTb KOHTPONMS Yrpo3bl KOPPO3MOHHOTO BO3AENCTBMSA NepeMeHHOro Toka Ha
TpyGoNpoBo onpeaensiuTcs aKCNNyaTUpYIOLWen opraHuaanme.
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MpunoxeHune A
(cnpaBoyHoe)

WUHdopmauua o npUMeHAEeMbIX TEXHUYECKUX pernaMmeHTax U HOPpMaTUBHbLIX NPaBOBbIX aKTax
B cTpaHax CHI

Tabnuuya A1

HaumeHoBaHWe TEXHUYECKOrO pernaMeHTa Unnm HopMaTUBHOIO NPaBOBOro akTa [ocynapcteo — yyactHuk CHI

TexHwdeckuid pernameHT EBpasuiickoro skoHomwudeckoro cowsa TP EA3C AM, BY, KZ, KG, RU
049/2020 «O TpeboBaHWsAX K MarucTpaneHbiM TpyBonpoBogam ANA TPaHCNopTK-
POBaHUA XMOKUX U razoobpasHbiX YrneBroaopoaoBy
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MpunoxeHune b
(cnpaBo4yHoe)

OnpepeneHune yrpo3bl KOPPO3UOHHOIO BO3AEUCTBUA NEPEeMeHHOro Toka
Ha CyLLecTBYHLW WM NOA3EMHLIN TpyGonpoBoa 663 3NeKTPOXUMMYECKON 3aLUThI

B.1 MSME‘peHMH HeoBXo4MMO BLINONHATL C npuMeHeHnem cpecTB MH,qMBM,D,yaJ'IbHOﬁ 3allnTbl OT NOpa*eHUA anek-
TPUHECKMM TOKOM.

MpumevyaHune — OCHOBHbIM CPEACTBOM 3aLLUTLI ABNAKTCA AUaNeKTprudeckie nepyatkm go 1000 B. Heobxoau-
MOCTb MCMOML30BaHWS OOMNONMHUTENBHEIX CPeACTB MHOWBMOYANLHON 3alUUThl ONpeaenaeTca SKCNnyaTupyLlLed opraHmaa-
LMeit B COOTBETCTBMU C TpeboBaHnaMKM Ge30MacHOCTU HOPMAaTUBHLIX NPABOBLIX aKTOB rOCYAapcTB, MPUHABLUMX CTaHAAPT.

CpencTtea KOHTPONA M BCMOMOraTenbHbIE MaTepuarnsi:

- MUINMBONBTMETP MEPEMEHHOro Toka nbdoro TMNa ¢ paspeluaroLlei cnocobHocTe He Gornee 0,1 MB;

- perucTparop NepemMeHHOro HanpsKeHWsa AONroBPeMeHHbIN ¢ paspelwarolleid cnocobHocTeio He bonee 0,1 MB;
- peauctop conpotuenexdnem 10 Om £5 % v mowHocTeo He meHee 1 BT;

- OAHOXUMEHLIA MedHbIi Kabenk ceveHneM He MeHee 1,5 MM?2 (MpK HeoBXoAUMOCTW);

- KOMNINEKT ana sBocctaHoBneHna 31 (npu HeoBxoanMMocTn);

-B3;

- WKypka wnudosaneHasa no NOCT 6456;

- TKaHb ntobasn markas yucras (Hanpumep, 653b).

B.2 NoarotoBKa K U3MepeHUsIM

Hap Tpy6onpoBooom nnv B MakcumarnsHOM NPUBNMKEHUN K HEMY B MECTE OTCYTCTBMSA JOPOXKHOIO NOKPLITUA Oena-
toT wypd rnyéuHor ot 300 go 350 mm 1 gnametpom ot 180 go 200 mm. M3 BaATON co gHa Wwypdha YacTu rpyHTa yaansoT
TBepAble BKIOYEHUA pa3Mepom bornee 3 MM. Ha BbIpOBHEHHOE OHO Wypda HackINakoT CNoi rpyHTa, He codepallero
TBEpObIX BKIMHYEHWUIA, 1 YNINOTHSOT.

Pabo4yto nosepxHocTe B3 3aumwatoT wnudosansHom wrypkor no NOCT 6456 3epHucTocTbio 40 M MeHbLUE U Ha-
CyX0 NMpoTUpaloT TKaHblo. 3atem B3 yknaaeiBaoT Ha AHO Wwypdia 1 3ackinakT rpyHToM Ha BeicoTy oT 60 go 80 mm oT aHa
wypdpa. NpyHT Hag B3 ynnoTHsioT.

Kabenb ot TpybonpoBoga coeguHaAT ¢ kabenem oT B3 4epesz pe3anctop B COOTBETCTBUM CO CXEMOW M3MEPEHUNA,
npeacTaeneHHon Ha pucyHke b.1.

74
&

2

VA dn VA

N3

1 — Tpy6onposog; 2 — wypd; 3 — B3; 4 — peaucTtop; 5 — MUNNMBONETMETP UMW PErMCTPaTOP NePeMEHHOro HanpsKeHns

PucyHok B.1 — Cxema namepeHus yrpo3ssl KOppPO3MOHHOIO BO3AEUCTBUA NepeMeHHoro Toka Ha Tpybonpoeog 6e3 3X3
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B.3 NMpoBeaeHue uamepeHun

B.3.1 BapnanTt Ne 1. KpaTkoBpemeHHble n3amepeHus. [lBa BbiBoAa MUNNMBONETMETPA MOOKMIOYAKT K pPe3McTopy.
MokasaHua 3anuceiBaoT Yepes kaxable 10 c. MNMpogomkuTtensHocTe M3MepeHuin — 10 MuH. [poBogaT MamepeHWe Kak
nepeMeHHOro, Tak U NOCTOSIHHOTO TOKa.

B.3.2 BapunaHT Ne 2. [inuTensHble namepeHus. [1Ba BbiBOga AONTOBPEMEHHOI0 perictTpaTopa HanpsiKeHW NoaKo-
YalT K pesucTopy. [pou3BogAT perncTpauuio nokasaHui B namsaTe npubopa yepes kaxgele 10 c. MNpogonmxmTensHoCTE
n3MmepeHuil — He meHee 10 muH. MNpPOBOOAT N3MepeHne Kak NepeMeHHOro, TaK M MOCTOAHHOrO ToKa.

MpumMevyaHue — [Ana onpegeneHus NepuoaoB MaKCUManbHOW Harpy3Kky BNUAKLLEN SNeKTPUYECKON CUCTEMbI B
TeYeHue CYTOK pekoMeHayemas NMpoaoIKUTENBHOCTL ANMTENbHBIX M3MEpPEHUIA cocTaensaeTt 24 4 (cMm. 5.4).

5.4 O6paboTka pe3ynsTaTtoB U3MepeHUn

B.4.1 CpegHeapudmeTnyeckoe 3Ha4eHUe NepeMeHHOro HanpshKkeHusa Ha peaucTtope, B, 3a nepvog namepeHui Bbl-
yucnarT no dopmyne

M=

U
AU_. == B.1
p 7 (B.1)
roe U__,- — MrHOBEHHOE& 3Ha4eHUue nepeMeHHOro HanpaxeHuAa Ha peancTope, B;

n — YWCIIO 3MEPEHWUN.
B.4.2 CpegHeapudmeTnyecKoe 3Ha4eHUe Cunbl NepemMeHHoro Toka 3a Bpems U3MepeHuid BbIMUCAST No dopmMyre
AU
. _ ""Cp
I-—cp = T, (B.2)
roe R — conpoTueneHune pesncTtopa (WwyHrta), Om.
5.4.3 MnoTHOCTL NepeMeHHoro Toka, A/M2, BbluMCHAIOT Mo dopmMyne
fo® (5-3)
iy :

e jgy — cpefHeapuMeTU4eckoe 3Ha4YeHUe CUMbl NEPEMEHHOI0 TOKa 3a BpeMsi U3MepeHui, A,

S — nnowapb B3, M2,

B.4.4 Peaynktathl M3BMepeHWid cuUrbl NEpPEMEHHOMO TOKa M pacyeTa NMoTHOCTY NepeMEHHOro ToKa 3aHoCAT B Tabnu-
LY M3MepeHHbIX 3HavyeHuA. [1na gaHHbIX, NoNyYeHHbIX perncTpaTtopamm, NpMBOAMTCA rpark M3MepeHHON BeNnnYMHbI.

B.4.5 Mo peaynstataM M3MeEpPEHUIA U PacyeToB AenarT BbIBOA O HANWYMKM UMK OTCYTCTBMM YIPO3kbl KOPPO3MOHHOMO
BO30eMCTBUA NEPEMEHHOI0 Toka Ha Tpybonposoa.
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MpunoxeHune B
(cnpaBo4yHoe)

OnpepeneHue yrpo3bl KOPPO3UOHHOIO BO3AEWCTBUA NEePEeMeHHOro Toka
Ha CyLecTBYIOLWWA NoA3EMHLIN TpYGoNpoBoA C 3NEKTPOXMMMUYECKOW 3aLUTON

B.1 MSMepE‘HMH HeoBbXo4UMO BLINMONHATE C npuMmeHeHnem cpecTB MH,qMBM,D,yaJ'IbHOﬁ 3allnTbl OT NOpa*eHUA anek-
TPUHECKMM TOKOM.

MpuumeyvyaHne — OCHOBHbIM CpeaCcTBOM 3alLMThI ABMAKTCA AuaneKkTpuyeckne nepdatkn go 1000 B. Heobxoau-
MOCTb MCMOML30BaHWS OOMNONMHUTENBHEIX CPeACTB MHOWBMOYANLHON 3alUUThl ONpeaenaeTca SKCNnyaTupyLlLed opraHmaa-
LMeit B COOTBETCTBMU C TpeboBaHnaMKM Ge30MacHOCTU HOPMAaTUBHLIX NPABOBLIX aKTOB rOCYAapcTB, MPUHABLUMX CTaHAAPT.

B.2 CpencTtBa KOHTPOMNA M BCNOMOraTensHbIe Matepuansi:

- MUINMBONBTMETP MEPEMEHHOro Toka nbdoro TMNa ¢ paspeluarLlei cnocobHocTe He Gornee 0,1 MB;

- perucTparop NepemMeHHOro HanpskeHWsa AOMNroBPeMeHHbIN ¢ paspellatolleid cnocobHocTeio He bonee 0,1 MB;
- MUMNINMBONETMETP NOCTOSHHOMO TOoKa Nwboro TMna ¢ paspelatollen cnocobHocTeio He bonee 0,1 MB;

- perucTparop NoCTOSHHOMO HanpsKeHUs1 AOMTOBPEMEHHLINA C paspeluatouleit cnocobHocTelo He Bonee 0,1 MB;
- pesuctop conpotuenexHnem 10 Om = 5 % 1 MowHOCTEIO He meHee 1 BT.

B.3 NMpoBeaeHne namepeHun
B.3.1 PeancTtop ycTaHaenueawT nocrnenoBartensHo Mmexay kabenem ot Tpybonpoeoga u kabernem ot B3, kak no-

KasaHo Ha pucyHke B.1.
4
2 5}@ L5
o]

1 — Tpybonposon; 2 — KNI, 3 — B3; 4 — pesuctop; 5 — MWUNNMBONLTMETP WNWU PErMCTpaTop HanpsKeHna (nepeMeHHoro Wnu
NOCTOSIHHOIO)

PucyHok B.1 — Cxema namepeHus yrpo3bl KOPPO3MOHHOTO BO34ENCTBUA NepeMeHHOoro Toka Ha Tpybonposog ¢ 3X3

B.3.2 BapuanTt Ne 1. KpaTkoBpemeHHble namepeHus. [1Ba BbIBOAa MUMNVMBOMBTMETPA NOAKMNIOYAOT K Pe3ucTopy.
[MokasaHua 3anuceiBatoT vepes kaxaele 10 c. MNpogomkuTensHOCTs aMepeHnii — 10 MuH. MNpoBogAaT M3amepeHWe Kak
NepemMeHHoro, Tak U NOCTOAHHOIO ToKa.

B.3.3 BapuaHT Ne 2. [InuTenbHble MamepeHus. [lea BblBOAa SONTOBPEMEHHOI0 perncTparTopa HanpsxKeHuid Noakno-
yaT K peancTopy. [MpouseoaaT perncTpaumio nokasaHuii B namaTe npubopa yepea kaxasie 10 c. MNpoaonkmTensHoOCTb
namepeHuin — He meHee 10 muH. [MPOBOOST U3MEPEHWE KaK NEPEMEHHOr0, Tak U NOCTOAHHOTO TOKA.

MpumeyaHune — [ns onpegeneHns NepyofoB MaKCUMarnbHOW Harpy3ku BAMSAOLLEN 3NEKTPUYECKON cUCTeMbI B
TEYEHUE CYTOK peKoMeHOyeMasn NpoAOIKMTENBHOCTb ANUTENBHBIX M3MEPEHWIA cocTaBnsaeT 24 4 (cM. 5.4).

B.4 O6paboTKa pe3ynkTaToB U3MepPeHUn

B.4.1 CpegHeapndMeTM4ECKOe 3Ha4YEeHWe NepemMeHHOoro HanpsXXeHusa Ha pesuctope, B, 3a nepuog MaMepeHnii Bbi-
YUcnsaT no hopmyne
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n
0
AU.¢p = % (B.1)

roe  U.; — MrHoBeHHOE 3Ha4eHWe NePeMEeHHOro HanpshKeHna Ha peancTope, B;
N — YUCNO U3MEPEHWIA.
B.4.2 CpegHeapudMeTMyeckoe 3Ha4YeHME CUMMbl MEPEMEHHOM0 TOKa 3a BPeMS M3MEepeHUiA BIMUCTIAKT No dhopmyne
AU
. _ ~Ccp
oo =R 52

roe R — conpoTueneHue pesuctopa (wyHTa), Om.
B.4.3 MnoTHOCTb NEpeMeHHOro Toka, A/M2, BbIYMCNAIOT No dhopMyne

e

; p

i (B.3)
S

rne i —_— CpE,D,HeapVICbMETW-lECKDE 3Ha4YeHne CUrbl NeEpemMeHHOro Toka 3a Bpemsa M3MEP8HVII7I, A;

o
S — nnowaae B3, m2.

B.4.4 CpegHeapumMeTu4eckoe 3Ha4yeHWe NoCTOSTHHOTO HanpsikeHusa Ha pesuctope, B, 3a nepuon namepeHui Bbl-
YyucnAT no dopmyne

roe U; — MrHOBeHHOE 3Ha4eHWe MOCTOAHHOTO HaMpsaXeHNa Ha peaucTope, B;
N — YUCNO U3MEPEHWIA.
B.4.5 CpegHeapudmeTnyeckoe 3Ha4eHMe CUrbl MOCTOSHHOMO TOKa 3@ BPEMS M3MEPEHUIA BEIYUCNAKT No dopmyne
AU
. = Cp
lep = T’ (B.5)
roe R — conpoTueneHue pesvctopa (wyHta), Om.
B.4.6 MNOTHOGTE NOCTOAHHOO ToKa, A/M2, BEIMMGNAKOT NO hopMyne

G icp
=2, (B.6)

roe jcp — cpegHeapudMeTUYECKOe 3HaYEHME CUITbI MOCTOSAHHOMO TOKa 3a BpeMsa M3MepeHui, A.

B.4.7 Peaynbrathl UaMEPEHUIA CUIMbI NEPEMEHHOTO U NMOCTOSHHOMO TOKA W pacyeTa NMoTHOCTW NEpPeMEHHOTO U Mo-
CTOSHHOIO TOKA 3aHOCAT B Tabnwuy U3MepeHHbIX 3HavyeHWn. [Ins gaHHbIX, NOMYYeHHbLIX pPErMcTpaTtopamMu, NpyYBOLUTCA
rpadouK M3MepeHHON BENTUYNHBI.

B.4.8 lNo pesynsratam U3MEPEHWUIA M pacyYeToB AeNakT BbIBOO O HANWYUKA UMW OTCYTCTBUM YIPO3bl KOPPO3MOHHOTO
BO3OEWCTBIS NEepeMeHHOro Toka Ha Tpy6onpoeop.
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MpunoxeHue I
(cnpaBo4dHoe)

MeTtogu4veckue pekomeHOoauuu no pac‘-IETHOﬁ OLUEeHKe Yyrpo3bl KOPpO3UOHHOIoO BO34eACTBUA
nepemMeHHOro Toka Ha noa3eMHbIN prﬁonposo,q, Haxog4ALWMACH B 30HE BIUAHUA
BbICOKOBONLTHON NMMHUK aneKTponepegavn

.1 O6wme nonoxeHne

I1.1 MNepemeHHbie TokKW, NpoTekatowme B BJ1, coagatoT B okpyatoLem NpoCcTpaHCTBe NepeMeHHBIE aMNekTpuYeckme
W MarHUTHBLIE MOMS, KOTOPLIE OKA3bIBAKT 3MNEKTPOMarHUTHOE BNuaHWe Ha TpyGonpoeoa. V3 BNMaHMIA Ha nod3emMHble Tpy-
GonpoBoabl, BbI3BAHHBIX 3MNEKTPOMArHUTHON MHOYKUMEN, pACCMAaTPUBAKOT TOMBKO BIUSIHUE MArHUTHOW MHOYKUMW (MarHuT-
HOEe BMUSAHMWE), TaK Kak M3-3a Hanu4uusa BoKpyr TpybonpoBoaa NpoBOAALLErO NOMYNPOCTPAHCTBA (3eMIIA) 3NEKTPUYECKON
WHOYKUMER (3NEKTPUYECKMM BMMAHMEM) MOXHO NpeHebpeyb. B pesynsTate AnNUTENbHOrO MarHuTHoro BnvsaHus BIT (Hop-
ManeHbIn pexiim paboTel BIT) Ha Tpy©onpoBoa MoXeT BO3HWKHYTL Yrpo3a KOPPO3WMOHHOIO paspyLlueHus Tpybonposoaa.

AMNIMTYAA HanpsXeHUsa NepeMeHHOoro Toka Ha TpybonpoBoae B OCHOBHOM 3aBUCUT OT TakMX NapameTpoR Kak:

- pacctoanue mexay BJ1 n tpyBonpoBogom;

- cyvna Toka, NpoTekarowero no dasHelM nposogam BIT;

- KOHUrypaums dasHbix npoeogdos BT,

- conpotueneHue 3I1 Tpybonposoaa;

- Y3OC rpyHTa;

- Hanu4ue 3azemMneHuii Tpybonpoeoaa.

1.2 OueHKy yrpoabl KOPPO3UOHHOTO BO3AENCTBUS MEPEMEHHONO Toka Ha TpyOonpoBoa BbIMOMHSAT MO BENWYMHE
NNOTHOCTW NepeMeHHoro Toka Ha aedekTe 31 B HopManbHOM pexunme paboTel Bl (anuTenbHblid pexum). PacyeTHble
3Ha4YeHUA NMOTHOCTU MEPEMEHHOIO TOKa ANA 3agaHHon nnowaan aedekta 31 cpaBHMBAKT C KPUTEPUAMMK, YKa3aHHLIMK
B pasgene 6.

1.3 MNnoTHOCTL NEPEMEHHOTO TOKA f, ., A/m2, Ha pedexTe 31 paccunThIBalOT Mo hopMyne

. 8 |Uze (%)

fac(x)=kp—| = |, (r1)
Prp 70y

roe U,. — pasHocTb noteHuuanos «Tpyba — aeMna» Ha nepeMeHHoM Toke, B;

Prp — Y3C rpyHTa, npuneratowero k gedekty 31, Om-m;

,S
dy, =2 ?ﬂ — 3KBMBANEHTHbIA AnamMeTp kpyrnoro gedexta 301, m;

S.u — nnowaae Aedekta 31, MZ2;

kp — KO3 PULUMEHT, XapakTepM3yOLWMA nameHeHve Y3C rpyHTa, NnpuneratoLLero K aetekTy.

1.4 K BJ1, ons koTopbix He0BX0OUMO BbIMOMHEHWE OUEHKW Yrpo3bl KOPPO3MOHHOIO BO3AeNCTBUA NepeMeHHOro Toka
Ha NpoeKkTUpyembi TRyBOoNpoBoa, OTHOCAT:

- BI1, nepecekarwume Tpybonpoeoa;

- BI, npoxogsawme B kopugope ¢ TpybonpoBoAOM Ha pacCcTOsSHUAX, MEHee YCTaHoBMNeHHbIx B Tabnuue M1, n npo-
TSXKEHHOCTb y4acTKa cOnvmKkeHns ¢ KOTOPbIMK NPeBbILIaeT KPUTUYECKYD BENWUYWHY, ONpegensemMyto no npunoxeHuto E.

I.1.5 3Ha4yeHMe KoahpUUMEHTA, XapakTepH3yOLLEro naMeHeHne Y3C rpyHTa kp, MOXET ObiTb OnpedeneHo B COOT-
BETCTBUM CO CNeayLUMUN peEKOMEHAaLNAMM:

k, = kakc —
12k £7, '
roe k., — KO3(hMULMEHT, XapaKTepUay LI BNWSHWE TOKa KaTOOHOW 3aLUMThI;
ke — K0athULMEHT, XapakTepWayoLLWUA BNMAHIE MOHHOTO COCTaBa rPyHTOBOMO 3NeKTponuTa.
KoadchnumeHT, xapakTepusyowmi BNIMSHWE TOKa KaToqHOW 3alU1Thl, ONPEAENsAIOT U3 CNeayoLWMX YCIOBUA:
Koy =11PM jy, < 1AM
K3 Cc (rs)

; 2
Kes =2 0pu juo =1 AMT,
TA€ jy. — MMOTHOCTb TOKa KATOAHOM 3aLLuUThl, A/M2, 515 IPOEKTUPYEMbIX TPYGONPOBOAOB ONPENenseTcs Mo pesynsraram

pac4yeta napameTpoB 3MeKTPOXMMUHECKOW 3alMThl, a ANA CyLUecTByoWwux TpybonpoBogos, 0bopyaoBaHHbIX
KWI c anekTtpogamu cpaBHeHus ¢ B, onpenensertca B cootBetcTBUN ¢ B.4.4—B .4 6.
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KoathduuneHT, XapakTepuayoWwWid BNMSHWE MOHHOTO COCTaBa, ONpedensT CreayoLlmMm obpasom:

C
K*+Na”
o S o =
kc C. . ) HpH CK*+Na‘ = CCaZ*+Mg2+ (F4)
Ca“" +Mg~" , .
kc =1npu CK*+Na* < CCa2++l\r1g2+

roe CC52+ 4o Mgz+ — CYMMapHasa KOHUeHTpauua MOHOB KanbUWA U MarHua;
CK+ + Nat — CYMMapHas KOHUeHTpauua NOHOB Kanua u HatpuA.

I punmedyaHune — KDHL[EHTpaLWIFI MOHOB onpefenaeTcd B paMKax MHXEHEePHBIX M3bICKAHWA B COOTBETCTBUM C
HOPMaTUBHbIMW OOKYMEHTaMMW, ,Elet?lCTBleLLlHMVI Ha TEPPUTOPWK roCydapcTea, NPUHABLLEro HECTOHLLMI?I CTaH,ElapT”.

Ecnu cocTtae TPYHTOBOIO 3MNMeKTponnTa HEM3BECTEH, peKOMeHOyeTCA kC =1.

.2 UcxoaHble JaHHbIe AnA OUeHKU yrpo3bl KOppo3UOHHOro BO3AEeUCTBUSA nepeMeHHOro ToKa
BbICOKOBONLTHOW NIMHUKN aneKTponepegadn Ha noa3eMHbIn prGOﬂpOBO.D,

OueHka yrpo3bl KOPPO3MOHHOMO BO3AEWCTBUA Ha TpybonpoBoa NepemMeHHoro Toka, uHayuuposaHHoro BIl, Beinon-
HSIeTCH Ha OCHOBE CNeayoLLMX UCXOAHBIX OaHHbIX:

a) husnKo-reorpahu4eckme XxapakTepucTUKk paroHa:

- CUTYaUMOHHBIV NnaH B3auMHOro pacnonoxenns Tpybonposoga v BIT;

- ¥3C rpyHTOB Mo Tpacce Tpybonpoeoaa;

6) TexHu4eckme napameTpel Tpybonposoaa:

- guameTp;

- ¥Y3C cranu Tpy6bi;

- ry6uHa 3aneraHus;

- TWM, TONWWHA K anekTpudeckoe conpoTuenenve 3r1;

- AaHHble 0 3a3eMneHNsAX, MOAKIYEeHHBIX K Tpybonposoay;

B) NnapameTpsl BI:

- pabo4mnii TOK C y4ETOM NPOrHO3MPYEMOrO YBENUHYEHUA MOLLHOCTH;

- Mexpa3Hoe paccTosHUe M CXeMa pacrnonoxeHus das (TpeyroneHas, BepTukanbHas Uy ropu3oHTansHas);

- KONWYECTBO rPO303aLUNTHEIX TPOCOB.

.3 PacueTtHan cxema cOnuxeHus TpyGonpoBoga U BbICOKOBONLTHOW NMHMW 3MeKTponepega4u

3.1 PacuetHyio cxemy cbrivkeHus Tpybonposona v BJl paszpabaTteiBaloT nyTem TpaHCOpMUPOBaHUA NPOEKLMA
thakTuyecknx Tpacc Tpybonpoeoaa v BJl Ha NOBepXHOCTb rPyHTA, Kak nokasaHo Ha pucyHkax .1 un 2. TpaHcthopmupo-
BaHHas cxema cbnvxeHus npeacTaBnseT coboi nocnenoBaTensHOCTb NPOEKUUIA NMPAMOSNIMHEMHBIX Y4acTKoB Tpacchl Bl
Ha Tpaccy TpybonpoBoaa, NPeACcTaBNEHHYIO B BUAE NPAMON NuHUKW. Kawapii y4acTok cxembl CONMKEHUs, Ha3biBaeMbli
cekumen conmkeHus, xapakTepuayeTcs ANMHOI yYacTka Tpybonpoeoga 1 ABYMSA pacCTOAHUAMMK (MakCcUMansHbIM U MUHK-
MarnkeHbIM) OT ocu TpyBonpoeoaa go ocu BI.

B obwem cnyyae npu paspaboTke pacyeTHON cxembl cOnuxeHus Tpybonpoeona 1 BJl cnenyer pyKoBOACTBOBATLCA
crnegyrwmMMy pekoMmeHaaunsaMu:

- rpaHnLaMM CeKLMIA COMMXeHWa NPMHUMMAIOT TOYKKM NOBOpOoTa Tpacc Tpybonpoeoaa v BJl, a Tawke To4kM ux nepe-
CceveHus;

- Ha y4acTkax pacxoxgeHus Tpacc Tpybonposoga u Bl nocTpoeHune npoekuuin u pa3paboTky CXembl BLIMONHAKT
Tak, KaK nokasaHo Ha pucyHke [.1. B atom criyyae B TOuKe NOBOPOTA Tpacck! Tpybonpoeoaa BBOAAT CEKLMIO COMMKeHWs
C HYNeBOW ONUHON;

- Ha yyacTKax cxoxaeHusa Tpacc TpybonpoBoga v BIT nocTpoeHve Npoekuuii U paspaboTKy CXembl BLIMOMHAKT Tak,
KakK nokasaHo Ha pucyHke 2. B aTom cryy4ae Jo v nocre TOYKW NoBopoTa Tpacchl TpybonpoBoaa BBOAAT AOMONMHUTEMNb-
Hble cekummn conuxeHus. MNpu Manom yrne noBopoTa Tpacckl Tpybonpoeoga paccrosHue o BJ1 gonyckaetcs npMHUMaTh
paBHBIM PaccTOAHUIO MEXOY TOYKOW NoBopoTa Tpacckl Tpybonposoaa v Toukoin nepeceveHns Tpaccel BJT ¢ Buccektpucon
yrna, obpasoBaHHOro Tpaccoil Tpybonpoeoga B TOYKe NOBOPOTA.

3.2 PacctosHue s B kaxaylo cTopoHy oT TpybonpoBoa, B npefenax KOTOporo CTPoAT cxemy cbnukeHus Tpybo-
nposoaa u BIl, B 3aBMcMMOCTH OT cpegHero 3HadeHus Y3C rpyHToOB npegctaeneHo B Tabnuue 1.

1) B Poccuiickoi ®enepauum geictayet FOCT P 51164—98 « Tpy6onpoBoab! cTankHble MarncTpanbHble. ObLme
TpeboBaHWa K 3alLUTE OT KOPPO3UMY.
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a) npoekunsa hakTuyeckmx Tpacc Tpybonpoeoga 1 BJ1 Ha NOBEpXHOCTL rpyHTa

&
3 ¢
n 8
i g ®
® g | g H
Tpy6Gonpo s 8 ©
PYoonPoRon | ol I C 0
L cext) L cexi2) L exay o Lows
L(:BK(3)=0

6) pacyeTHasa cxema coOnuxeHus

PucyHok 1 — lNpumep nocTpoeHUsa NpoekUMi U pacyeTHOW CXeMbl COMMKEHUA Ha yYacTKe pacxoxaeHus Tpace
Tpybonpoeoga 1 Bl

a) npoekums dakTuyecknx Tpacc Tpybonpoeoaa v BI1 Ha noBepxHOCTL rpyHTa
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©) pacyeTHasa cxema conuxeHus

PucyHok 2 — [MpruMep nocTpoeHnsa NPoeKLUiA M pacHeTHON CxeMbl CONMMKEHNs Ha y4acTKe CXOXOeHWs Tpacc
TpyBonporoga n Bl

Tatnuua 1 — PaccrtosHMe S B Kaxayl CTOPOHY OT TpyGonpoeoaa, B Npefenax KoToporo CTPOAT CXeMy CONMKeHns
Tpybonpoeoga v Bl

3HaueHune YIC rpyHTOB B panoHe cbnmkeHns, Om-m S, M

[o 20 Bkntoy. 1000
OT1 21 1 go 50 Bkntoy. 1500
O1 51 1 go 100 BknoM. 2000
O1 101 v go 200 BKNKOM. 3000
OT1 201 v go 400 BKNKOM. 4000
OT1 401 v go 600 Bk, 5000
OT1 601 1 go 1000 BKnkO. 6000
Cs. 1000 7000

3.3 Ecnu npu paspabotke cxembl cOnmkeHnA BbISBNEHO, 4YTO Tpaccel Tpybonposoaa v BJ1 pacxogatca Ha paccTo-
AHve Bonbluee, YEM S, @ 3aTeM CHOBA cOnmxarTcs, To y4acTkm cOnvkeHunid, Ha koTopeix BI1 BeixoaWT 3a npeaensl paccto-
AHWA §, OOMKHbI BbITh BKNIOYEHB! B PACYETHYIO CXEMY CONMKEHWA N pacCMaTPUBATECA Kak eAuHBIA y4acTok cbnumxerHus.

I.3.4 PacyeT pacnpegeneHns MHAYLMPOBaHHOIO HaNpPs»KeHUs U MIOTHOCTEN TOKOB Ha Aed)eKTax NoKpbITUA cregyeT
BbIMOMHATE NO BCel AnvHe Tpybonpoeoda. JonycTMMo orpaHuyMTe ANWHbl y4acTkoB Tpybonpoeoda 3a npegenamu conu-
WeHUs BenumunHon 5—10 KM, HO B KOPPO3MOHHO-0MNACHBIX IPyHTax ¢ HU3kum Y3C anuHel ydacTkoB Tpybonpoeoga o u
nocne y4actka conukeHns MoryT 6biTb YBENUYEHLI.

4 PacuyeT HanpsKeHHOCTU 3NeKTPUYECKOro Nnons, MHAyuMpoBaHHoro B TpyGonposoae noa BNUAHWEM

BbICOKOBOMNLTHOW NMHUW 3NeKTpornepenayun

4.1 PacyeT HanpsHKeHHOCTN 3NEeKTPUYEeCcKoro nons, MHAYLMPOBaHHOTO MarHUTHeIM BNnsHUem BJ1, ocHoBeiBaeTCs
Ha pa3bueHnn yyacTka Tpybonpoeoga, NoOABEPKEHHOro BNMSHWIO, Ha MHOecTBo N MHTepBanoB, B Npefenax KoTopbIxX
B3auvmMopacnonoxeHnue Tpybonposoga v Bnuatoweit BI1 paccmartpyuBaeTcs Kak y4acTok napannensHoro cbnuxkenna. Kax-
[IOMy pacHeTHOMY MHTepBarny COOTBETCTBYIOT ABE KOOpAWHATHEI X, U X, , 4 1 ABa paccToaHus o Bllw a, v a,, , 4 paBHble
NPOEKLIMAM Ha MOBEPXHOCTL 3EMITM PAcCTOAHUIA MeXay ockto Tpybonposoaa v oceto BJ1 (cm. pucyHok 1.3).

4.2 PaccTtosiHne mexay Tpybonpoeogom 1 Bl Ha nHTepBane BbIMUCIIAKT Mo popmMyne

ap +ap.1
aa(n) i 2 =, (:8)
TAe a,, — PaccTofHMe Mexay TpybonpoBoAoM U yCnoBHOW ockto Bl Mpw akBMBaneHTHOM napannensHoM convxeHun
(cm. pucyHok 3).
4.3 B npegenax ogHOro pacyeTHOro WHTepBana AOMKHO BeINONHATLCH YCNOBUE

1 _a
—<—L <3 r.e
& o (r6)

n+1
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Ha vHTepBane nepeceveHns, roe OOHO U3 PACCTOAHWIA & paBHO HYMIO, OPYroe paccTofHue OOMKHO YO 0BMNeTBOPATL
YCMOBUIO
Py — hyp + 20y 2 |8, 2 4(hg,, + M), (r.7)

roe hCDH — BbICOTa HWXHKX NpoBoaos BIl Hag semneit, m;
hm — rnyBuHa yknagkun TpybonposBoga (0T ocu 40 NOBEPXHOCTKU 3eMIN), M;
hy — cm. hopmyny 11,
Ecnu ycnoBma He BbIMOMHAIOTCSH, TO HEOBXOAMMO YMEHBLLUNTL ANWHY pacHeTHoro wHTepeana Tpybonpoeoda (war
pac4eTHOW CEeTKN).
4.4 Ona npocTteiwen apuMeTUYEeCKOM CETKM KOOPAMHATY Ha4yanbHOW TOYKWM KaXOoro MHTepBana pac4eTHoro
y4yacTka TpybonpoBoga BeIYMCHAKT No dopmyne

X, =X, + Al (n=1), (r8)

roe Al — AnvHa MHTepBana pacyeTHOro yyactka TpybonpoBoga (Lar pacyeTHoW CeTKK), M;
X,, — KOOpAMHaTa Hauana pac4eTHOro y4acTka Tpybonposoaa (nepBoro yana pacyeTHoN ceTku no Tpybonposoay), m;
n — NOpPSAKOBLIM HOMEp MHTepBana pacyeTHoro yvacTtka Tpybonpoeoga (n =1 ... N + 1, rae N — Konu4yecTeo
WHTEPBaNOB pacyeTHOro y4yacTka Tpybonpoeoaa).
KoopawuHaTa KOHEYHOW TOYKM KaXK[OOro MHTepBarna COOTBETCTBYET KOOPAMHATE HaYanbHOW TOYKW CreayHLero 1H-
Tepeana.
4.5 KoMnnekc HanpseHHOCTU anekTpudeckoro nons £, B/m, nHoyumposaHHoro no nuHvwv Tpybonposoda mar-
HWUTHbIM BNMAHKWEM BJ1 B HopmansHoM pexume paboThl, HA MHTepBRarne ¢ HOMEpPOM 11 oNpeaensaT no opmMyne

Nd:
Eac(n] =T ZZTI_I-BJ'I(n, m) 'fq)(m)‘ (r9)
m=1
roe Nq) — Konu4yecTBo nposonos BJT;
ch(m) — KOMMNekc Toka B nposoge BJ1 nog Homepom m, A,
ZTH-Bn(n, m) — KOMMINEKC B3AUMHOTO MarHUTHOTO CONPOTUBIIEHNS MEXaY Tpybonpoeogom v nposogom BJ1 ¢ Homepom

m Ha WHTepBarne ¢ HoMepom n, Om/m.

MpumeyaHue — BaanMHble MArHUTHLIE COMPOTMBIIEHUSA OTAENbHLIX (Das u TPyBONPOBOAOM HA OAHOM 1 TOM e
WHTepBane pasnuyHbl B CUMY Pa3HOro paccTosHWS Mexay TpyBonpoBoaoM U KaxKaoh dasbl.

[4.6 MNpwn HopmaneHOM pexume paboTel TOkK B thasax BJ1 paBHbl no amnnuTyge, Ho caBUHyTElI Ha 120° oTHoCcHUTENb-
Ho apyr apyra. Komnnekc Toka B m-om nposoge BJIT BbluMcnsoT no dopmyne

— .o o(m)
lo(m) = o " ("10)
roe ly — amnnuTtyoHoe (MakcumarnkbHoe) 3HadeHne Toka B nposoge, A;
Pep(m) — HavanbHas hasa Toka B MPOBOLE C HOMEPOM M,

| — MHWMaAa eguHunla.

4.7 KoMnnexkc B3aMMHOro MarHUTHOIO COMPOTUBMEHNS Z1r_gr, OM/M, Mexady TpyGonpoBogom 1 asHbiM NpoBo-
nom BI1 onpenensitoT no dopmyne

: . Mo . Dinen
ZTI'I-Bﬂ(n‘ m) = ioMngn = ’m'z—‘ln—d ; (r11)
T TM-BN
roe Mingn — B3aMMHas MarHUTHas UHAYKTUBHOCTb MEXOY NIMHUAMW C YYETOM BIMUS-

HUA 3emnu, [H/M;

2
Dingn = \/aé(n, m) +(h¢{m) ~hi +2h0) — pacyeTHbIN NapameTp;

2
drn.en = ‘jaczb(n‘ m) +(h¢(m) +th) — pac4eTHbIA NapameTp;

— pacu4eTHbI napameTp;

o=2 -7 f,, — YMoBas 4acToTa BMMsIOWEro ToKa;
f,c — jacTtorta Toka, ['y;

llg — MarHuTHas nocTosHHas, H/Mm;
15
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hp(my — CPEAHSA BbICOTA NOABECA BMMAIOLIETO NPOBOAA MOA HOMEPOM M, M;
Pron) — Y3OC rpyHTa Ha uHTepBane ¢ Homepom n, Om-Mm;
Py(m) — HavaneHas hasza Toka B NpOBOAE C HOMEPOM M1;

gy(p,m) — YCMOBHAsS ANWHA NPOEKLWM Ha MOBEPXHOCTL 3€MINM PACCTOAHUS MEXIY
ocbto TpyGonpoeoga v npoeogom BJT ¢ HOMepoMm m Ha WHTepeane ¢
HOMEpPOM N, M, paccynTbiBaeMas no hopmyne
Bep(nm) = 18a(n) £ Ayt (r12)
roe Aq;(m) — paccTosiHUE MO rOPM30HTanM MeXay COOTBETCTBYHLMM NpoBoaoM K ockto BJ1 (cm. pucyHok 0.3), M.

A-A h
BepTukans, npexensuan Yepes
» YENOBHYH ock BI
-Ag)
s A'l : =0 T he
________ Yenosran ock BJ1 '
& 11200 Ao i Aag o3 1209
" 8y © : T haty Bap)
a (m
'n+1 i
E, ;
o i X :
Xn '—'I X e :
Al A i
WHTepean TpyGonposoga ;
, L 0
& g1 Fsn) Fgin2) ) Gahm

TpyGonposog

PucyHok I3 — lNpumep B3anMHOro pacnonoXeHus n-ro MHTepeana Tpybonposoga u BI

4.8 na opveHTUPOBOYHOINO pacyeTa, Npu OTCYTCTBUKW AaHHbIX 0 napameTtpax BIl, moryT 6biTb MCNONb3I0BaHbI
ycpegHeHHble AaHHbIe, NpeacTaeneHHslie B Tabnuue 2.

Tabnwuya 2 — YcpeaHeHHble xapakTepucTukmn BJ

HanpsixeHue, kB MakcumanesHbIA pabounia Tok, A Twn onop hmH*, M
35 90 ¥35-1; ¥35-2 8
110 300 ¥Y110-1; ¥110-2 10
220 600 ¥220-1; ¥220-2 12
330 900 ¥330-1; ¥330-2 13
500 1200 M2 15
750 1800 Mnr750-1 17
* CpeaHsaa BbicoTa HMKHUX npoBogos Bl Hap semnen, m.

4.9 PacnonoxeHue ¢as Ha onope ogHouenHelx BI1 (npu yrnax casura ¢gas B npoeoge A nnwc 120°, B npoeoae
B 0° n B npoeoge C muHyc 120°) NnpuHMMalOT B COOTBETCTBUM C pUcyHKOM 4.
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—~B

-

.-

©) TpeyroneHoe

e

a) ropuaoHTansHoe

Pucyrok N4 — Pacnonoxenne das ogHouenHou BJ1 ¢ ropusoHTaneHbIM U TPEYronbHbIM pacrnonoxeHvemM asHbix
NpoBOAOB

.4.10 Ona oeyxuenHbix BJl pacnonoxeHune das (pasmpoBka) Ha onope ABMNSETCH CyLLEeCTBEHHbIM (haKTOpOM, BMA-
SIOLMM Ha BENWYUHY HaNPsKEHHOCTW aNeKTPUHEeCcKoro nons, MHayumpoeaHHoro BI1 no nuHwm TpyGonpoeoga. B GonbLumH-
cTBe cny4yaes (npw yrnax casura das B nposoge A nnioc 120°, B nposoae B 0° n B nposoge C muHyc 120°) ncnonb3ayioTt
OCEBYH CUMMeTPUIo a3 (cM. pucyHok In.5a), uTo obbsAcHAEeTCA BonbLUEN HarnAagHOCTBIO CXeMbl M NPOCTOTON MOHTaXa Ni-
Hun. OceBan cummeTpus chasmnposky Bl cozgaeT makcumansHyo HanpsxeHHOCTb anekTpuyeckoro nons B Tpy6onposoge,
LUeHTpansHaa cuMmmeTpus (CM. pucyHok 5e) — MuHMMansHyto. PacnonoxeHue as Ha onope OOMKHO ObiTb YTOYHEHO
y opraHusauun, akcnnyatupytowen BIN. Ecnv pacnonoxeHnune daz BJ1 HenssecTHO, TO cnegyeT NpUHMMaTh hasvpoBKy C
OCEBOW CUMMETpPUEN.

A1o——o A2 A1.——o AZ A1.——o B2 A1 —t—= BZ A10——. CZ A1.——o C2

B1 B2 B1 c2 B1 AZ B1 CZ B1 A2 Bn' Bz

c:——¢C C~——B, C C, Ci~f*A, C~B, C A,

PIAATIT AT Pl A AT PIEALIT PRI
a) 6) B) r A) e)

a) oceBasi cummeTpus ¢as; 6), B) — nepemeHa MecTt AByxX as; r), 4) — Kpyroeasl nepectaHoBKa a3 ofHOW Lenu; e) — LieHTpansHas
cuMmeTpusa das (yron casura gas Py’ A=120°,B=0,C=-120°)

PucyHok I'5 — BapuaHTbl pacnonoxerus a3 asyxuenHoi Bl

[4.11 Komnnekc HanpseHHOCTM anekTpudeckoro nonsa E, . ., B/M, nHayumposaHHoro marHuTHeIM Brinaruem BJ

Ha TpyBonpoBode B aBapuiiHOM pexumMe paboTsl, Ha MHTepBane TpyGonpoBoga ¢ HOMEPOM 1 ONPEAenAT No opMyne

Eac-xa(n) Sl ZTH-Bﬂ(n) s (r.13)

rne les — cuna Toka npu KOPOTKOM 3ambikaHuy npoeoaa BI Ha semnio, A;
Ky — K03 UUKEHT 3KkpaHnposaHua; ans BJ1, obopynosaHHbIX 0OHWUM rPO303aLUMTHBIM TPDOCOM, MPUHUMAETCS
paeHbim 0,85, ana aeyx Tpocos 0,70;
Zm_Bn(n) — KOMMIEKC B3aWMHOTO MarHUTHOrO COMPOTUMBREHUs Mexnay TpybonpoBogom u casHeim npoeogom BIT,

3aMKHYTBIM Ha 3emMrio, onpeaensaioT no gopmyne 111,

I4.12 ns onpegeneHus onTUManbHOW AMNVHbI pacHeTHLIX MHTEPBANoB B KOHKPETHOM CIly4ae BbIMOMHAKT CEPUID
pac4eToB MHAYLUMPOBAHHOIO HanpsixeHus no anuHe Tpybonpoeoga no 6.2 unu 6.6 ansa paznuyHbiX 3Ha4YeHWIA ANWHBI
pacyeTHblx UHTepeanos: 100, 50, 20, 10 m 1 T.4. [ANg Ka)XOoW cepun pacyeToB NPOU3BOAAT Bbl4MCNEHWEe OTHOCUTENBHOMO
N3MEHEHWA 3HAYEHWA MOOYNA KOMMMEeKca MHAYLMPOBaHHOMo noteHumana (Mogynb KOMMNIEKCHOTO YMcna) B HECKOMbKUX
Toukax TpybonpoBoa. PacyeTsl npekpaLlatoT, Korga OTHOCUTENbLHOE M3MEHEHWE MOLYIA MHOYLMPOBAHHOTO HaMNpsKeHus
cTaHoBUTCS MeHbLue 5 %. 3aTem M3 NonyyYeHHoN Napbl ANWH pacyYeTHBIX UHTEPBAIOB BbIOUPaT HAVMEHBLLYIO.

.5 PacyeT aneKkTpu4yeckUx napameTpoB nofsemMHoro Tpybonpoeoaa

5.1 QHGKTDW-IECI{ME napameTpbl ABNAKTCA OCHOBHbIMWU XapaKTepUCTUKamMmu, onpegenAalollnMn pacnpegeneHve
TOKOB M NOTEHUWManNoB no gnvHe prﬁonpoBo,qa. SJ'IEKTDMLIBCKVIG napameTpbl prﬁonposo,qa 3aBUCAT OT MaTepunanoB U
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pa3smepoB (TOMWWHBI U guameTtpa) Tpyd 1 oT matepuana v TonwuHel 3. K nepBUYHbBIM 3NeKTpuyeckuM napameTpam
TpyBonpoeoaa 0THOCAT NOMHOE NPOQONBHOE CONMPOTMBREHUE (NPOAONBHBIA MMNEAAHC), COCTOALLEE U3 OMUYECKOTO U UH-
AYKTMBHOIO COMpoTHBAeHW Tpybonpoeoaa, a TakkKe NonHoe nepexogHoe conpotueneHne TpybonpoBoaa, cocTosLee 3
MOMHOro nepexogHoro conpoTuenenns 3 u conpoTMBNEHWs pacTekaHuio Toka ¢ Tpybonpoeoga. MNonHoe nepexogHoe
conpoTtusnexune 31 cocToUT N3 OMUYECKOTO M EMKOCTHOIO COMPOTUBNEHUA. K BTOPUYHBIM 3NeKTPUHEeCcKMM napameTpam
Tpybonpoeoaa OTHOCHAT MOCTOSHHYKD PacNpOCTPaHEHUs, COCTOALLYIO M3 MOCTOSHHBIX 3aTyXaHus 1 dasbl, BONHOBOE (xa-
pakTepPUCTUYECKOE) CONPOTUBNEHWUE W XapaKkTepucTUYeckyto anvHy TpyGonpoeoga. K anektpuyeckum napamerpam Tpybo-
npoBoda Taikke OTHOCATCH CONPOTUBIEHUS, MOAKMIOYEHHBIE K €r0 KOHLaM.

5.2 MNMonHoe npofgoneHOe conpoTuBneHve Tpybonposoaa ZTp Ha eguHuLy ero agnuHsl, Om/M, BelMKMCNAIOT No hopmyne

ZTp =R/, i U)L'rp’ (r.14)
Prptoter®  pym
roe Ry = W* —g — MPORONLHOE OMUYECKOE COMPOTMBINEHNE TPyGel, OM/M;
™
JPrptoter® oo [ 3.74P
oL, = NTeT0%er” | Ho®), ) M INTre | NPOOONbHOE MHAYKTWBHOE COMpOTUBNEeHUe, OM/M;
p
EDTp‘/E 2n Drpafliom

o — cMm. chopmyny ([L11);
Usy — OTHOCUTENbHAA MArHUTHaA NPOHULAEMOCTL CTany;
Prp — YOC ctanu Tpybbl, OM-M;
DTp — anameTp Tpybonpoeoga, M.
5.3 MNonHoe nepexogHoe conpoTuBneHue TpybonpoBoda Ha eauHuuy AnuHel, OM-M, BeIYMCHSIOT No hopmMyne

1

Zy=—————+R, (r.15)
- pact: .
G, +i0C,,
D,
rae G = = OMWUYECcKan NPOBOAUMOCThL MOKPLITUA, 1/0M-M;
n3
oD, g€
oC,, = —TRHOTIN _ amkocTHaS NPOBOAUMOCTL MOKPLITUA, 1/0OM M;
S3I'I
- pﬂm 224 P | — COMPOTUBIIEHWE pacTeKaHWo Toka ¢ TpybonpoBogoa Ha eawHULy ero AnuHbI,
T ml“lODTpth Om - mM;

R,; — conpotueneHue 3N Ha eauHWLy nnowiaau, OM-M2;
€,, — OTHOCMTENbHAA dneKkTpudeckas npoHuuaemocts 311,
anekTpuydeckas noctosHHas, M/IH;

S,, — TonuHa 3I1, m.
I.5.4 MMocToAHHY pacnpocTpaHeHns v, 1/M, BeIMUCTIAKT no dopmyne

Yo =0g+iBy = (r.16)

roe o, — MOCTOSIHHAA 3aTyXaHus, 1/m;
B, — mocTosiHHasA dasbl, 1/m.
5.5 ®a30BbLIN yron NOCTOAHHOW PacnpoCcTpaHeHus ¢, BLIYUCTIAKT MO thopmyne

oL onC
=0,5| arctg]| —= | + arct an ||, ;
P [ g( R ] g[ Gan ]:| rn

5.6 Xapakrepuctuyeckyo anuny L,, m, TpyGonpoBoga BeMVCTIAIT No opmMyne

L,=—. (r.18)

5.7 BonHosoe conpotueneHne Z;, OM, BbIMUCNSAIOT No hopMyne

By ol B ot (r.19)

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 22/ 36
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-9.922-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=59302
https://gostexpert.ru/gost/gost-9.922-2024?utm_source=pdf&utm_medium=59302&utm_term=page

rOCT 9.922—2024

.6 PacyeT nHAyuMpoBaHHOro noteHuMana no AnuHe nogsemHoro Tpybonposoga

6.1 MHOyuMpoBaHHbIA HanpsXeHHbIN NoTeHunan no anvHe TpybonposBoga moxeT ObiTh onpedeneH Ha OCHOBE
YPaBHEHWIA TEOPMW ONUHHBIX NKHKWIA No 6.2 — 6.5 npu cobnogeHnn cnegyoLwmx YCroBuiA:

- ANeKTpUYECKue napaMeTpbl TpybonpoBoaa no AnNnHE NOCTOSAHHBI;

- TpybONpoOBOA HE UMEET COCPEOTOMEHHLIX 3a3EMIEHUN;

- ANVHBI y4acTKoB Tpybonporona 3a npeaenamu cbnkeHnua ¢ Bl umetoT AnvHy B Tpy pasa bonblue, 4em xapakTe-
pucTUHECKas AnvHa Tpybonposoaa.

PacueTHasa cxema npu aTom pa3genaeTca Ha TpW pacyeTHele obnacTu:

- yyacTok TpybonpoBona nepen convwxexuem c BIT;

- y4acTok cbnvkenusa c BT,

- yyacTok TpybonpoBoaa nocne cbnvbkeHua c BI1.

I.6.2 KoMnnekc MHOyuMpOBaHHOMO NoTeHUMana B To4Ke x TpybonpoBoda Ha yvactke conumxkenna ¢ BI1 BbldmcnsaoT
no dopmyne

N
Use (x) = Zb(n)-aﬂCaC[n), (r.20)
n=1
roe GﬂCaC(n) — komnnekc 30C, nHoyumposaHHon BJ1 Ha n-m nHTepeane Tpybonpoeoaa, B;
R ) )
b(,,) =05—e — KOMMNNeKcHbIN koaddpuumneHT BnuaHua 3OC, nHayuMpoBaHHLIA Ha N-m MHTepBane Tpybo-
() NpoBOAa, Ha MCKOMbIA NOTEHUMAN B pacCMaTpUBAeMON TOYKE X;

£,=x-0,5(x,+x,,4) — paccTosHNe MexXAy KOOPOMHATOM X TOYKW pacyeTa MHAYLUMPOBaHHOTO MoTeHumana w
cepeanHon n-ro nHTepeana Tpybonposoaa ¢ HaBegeHHown 3C.
I.6.3 Komnnekc MHAyLMpOBaHHOIO NoTeHuMana B To4ke X TpybonpoBoda, MMeroLwero odvH y4acToK napannensHoro
cbnuxkeHwa c BJl, Ha yyacTke cbnuxKeHus BeIYUCNAT Nno hopMyne

E , - ‘(L -ux)
" ac — SN Ye nap
Uqer(x) = Soo|e e ; (r21)
Ta
roe Eac — KOMMNneKCc HanpaXXeHHoOCTU MHAOYLMPOBAaHHOIO 3neKTprn4yecKoro nomnsA, B/M;
Lnap — ONMWHa yYacTKa napannenbHoro CﬁﬂM}KBHMH, M.

6.4 MMepexoa OT HaMPSKEHHOCTM MHAYLMPOBAHHOMO 3MEKTPUYECKOro nomnsa no nuHun TpyGonposona (E,.. E,. ..
B/m), k 3C (3AC,., 30C,,..5) B, Ha nHTepeane Tpybonposoaa AnuMHOW Al BBIMMCHAOT NO popmyne

OOC,. = Ey, - Al. (r.22)

[.6.5 Komnnekc nHQyLMpOBaHHOIO NOTeHUMana B Todke x Tpybonpoeoaa nepen yyactkom cbnumxkenus ¢ BI1 onpe-
fensoT no hopmyne

ac?

Ugca(X) = Ugg (X o) * €7% " Kacon =), (r23)

roe X, c6n — KoopawHata no Tpy6onpoeogy Hauana ydactka cbrvkenuns ¢ BI, m;
U,q (X, cen) — KOMNMEKC MHOYLUMPOBaHHOTO NoTeHuMana Tpybonposoaa B Havane y4actka convkenus ¢ BIT, m.

Komnnekc MHAyuMpoBaHHOro NoTeHunana B Todke x Tpybonpoeoaa nocne yyacTtka cbnuxenus ¢ Bl onpegensertca
no dopmyne

Uaea(X) = Uge (X ogn) €77 (=X cen), (r24)
roe X, c5n — KoopauHata no TpyGonpoBody KoHUa yqacTka conkerns ¢ BI1, m;
U,e (X, cgn) — KOMMMEKC MHAYLMPOBAHHOrO noTeHuuana Tpybonposoaa B KOHUE ydacTka conwmkenns ¢ BI1, m.

6.6 B obwem cny4ae, ecnu xapaktepucTukn Tpybonposoaa He yooBneTBopaT yenoeuam [.6.1, pacyeT nHayum-
POBaHHbIX NOTEHUMANOB M TOKOB Ha TpybonpoBoA BLINOMHAKT NyTeM NpeacTaeneHus Tpybonposoga B BMae nocnenoea-
TENBLHOCTW 3MEMEHTAPHBIX 3NEeKTPUYECKUX KOHTYPOB, COCTABMEHUA CUCTEMbl NUHEWHLIX anrebpandeckux ypaBHeHWi ¢
NOMOLLIbH MeTOAa KOHTYPHBIX TOKOB W NPeACcTaBneHus ee B BUAE MaTPUYHOIO ypaBHeHU:

(1211 - 5611 = ISAC 4l (r.25)
rae  ||Z|] — TpexguaroHanbHas MaTpuua NofHbIX CONpoTMBIEHUIA Tpybonpoeoda paamepHoctu N x N,
[I94C, || — cronbeu komnnekcos 3C, nHAyUMpOBaHHO B TDYGONPOBOAE HA KAXOOM PACCMAaTPUMBAEMOM UHTEPBASTE;
[Il,cll — cTonBel NCKOMBIX KOMMNNEKCOB TOKOB, TEKYLLMX B TPYBONPOBOAE HA KaXOoM pacyeTHOM WHTepBearne.

Peluaa matpu4Hoe ypaBHeHWe METOAOM NPOrOHKK, ONpeaensTcsa KOHTYPHbIe TOKU Matpuub! ||/, ||. MHayunposaH-
HbI NOTEeHUMan Ha KoHuax n-ro uHtepeana Tpybonpoeoaa (1 < n < N) BeiaucnawT no opmyne

Uac(n,‘; = Uac(n -1 J',s:c:(n)) ’ Zy(n— 1) (r.26)
roe Zy — nonepeyHoe conpoTtueneHue Tpybonpoeoga, Om.
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MonepeyHoe conpotuBneHne Tpybonposoda Z, senAeTcs oblMM NpeAcTaneHneM napameTpa 3nekTpU4eckoi
CBA3W pac4eTHOro anemeHTa TpybonpoBoda ¢ okpy»aLWwmm rpyHTom. [ns anemeHTa Tpybonposoga 6e3 3azemneHus no-
nepe4yHoe conpoTUBeHne Tpybonpoeoaa NPMHNMAETCH PaBHbLIM NMOMHOMY NepexodHOMY COnpoTUBMeHuo Tpybonposoaa
(cm. I15.3). Ecnu k TpyBonposoay HeoBxo4MMO NOAKMYUTE 3a3eMneHne (YCTPOMCTBO 3aLlMThl, NpoTeKTop, Tpybonposoa-
OTBO[ 1 T.[.) C CONPOTUBIEHUEM pPaCTEKaHWIO ToKa Z, ., TO NONepeYHoe ConpoTUBNeHKe TpyBonpoBoaa B cxeMe 3amelle-
H1A 3aMEHAETCH 3KBUBAINEHTHLIM CONPOTUBNEHNEM, PaBHbLIM COMPOTUBIIEHWUIO 3a3eMMNeHna Z, . U NMOMHOMY NepexoaHoMy
conpotueneHuto Tpy6onposogda Z, ., CoeAUHEHHLIM napannensHo (cMm. pucyHok 16).

SACwy z,, OBCur z MCacty z, SCam z,,

30C,. — romnnekc wHoyuwposanHoW 3[C, B; Z, nonHoe npogonbHoe conpotueneHue Tpybonposoga (cm. 5.2), Owm;

Z — nonepe4Hoe conpotuenexue Tpybonposoaa, Om; fH Z, — COMPOTUBIIEHWA B HAYATIE U KOHLIE pacyeTHOro y4acTka TpyBonposoga, Om;

n — NONHOe nepexoaHoe conpoTueneHue Tpybonposoga (cMm. 15.3), Om; [, — KoMnnekc Toka, MHayumposaHHoro 8 TpyGonpoeoge, A;
Z,4, — COMPOTWBNEHWE 3a3eMNEHNd, NOAKIIOYEHHOrO K TpyBonposoay (cM. 7.9 1 7.10), Om

PucyHok 6 — OkBuBaneHTHasa cxema 3amelleHna Tpybonpoeoaa

3Ha4eHMs HayanbHOro M KOHEYHOro COMPOTWBINEHWI ydacTka Tpybonposoaa Z, n Z, NpUHUMAlOT, UCX0Aa U3 Tuna
KOHCTPYKUMK, K KOTOPOW NnogkntoyeH Tpybonpoeog;

a) 100 000 Om, ecnu koHel TpyGonpoBofa U3onNMpoBaH OT APYrUMX KOHCTPYKUMIA NMBO 3aKkaHYMBaAETCH 3NEKTPOU30-
NVPYOLWXM COEAUHEHWUEM;

6) BonHosoMy conpoTueneHuio TpyGonposoaa Z, (cMm. I15.7), ecnu anuHa Tpybonposoaa 3a npefenamu ConukeHna
npeseiwaet 3-L, (cm. [15.6);

B) BXOOHOMY COMNpOTMBREHWo Tpybonposoda, ecnv AnuHa Tpybonpoeoda 3a npegenamy cOMMKeHUst He NpeBbl-
waert 3-L, (cm. .5.6);

r) BXOOHOMY COMPOTMBIEHWIO COOPYKEHUS, K KOTOpOMY noaknoyeH Tpybonposog. Ecnun koHel Tpybonposoga nog-
KIOYEH K MNOLWLaa04YHOMY COOPYXXEHUIO (KOMNPECCcopHas CTaHUumMs, rasopacrnpefenvTenesHasn ctaHuma u .0.) 6es anexktpo-
W30MNMPYIOLLErO COeAVMHEHUs, TO MPUHUMAKOT PaBHbIM BXOOHOMY COMPOTMBIIEHUIO MMOWAA0YHOTO COOPYXEHWUS B TOYKE
NoaKMYEHUS.

6.7 MNonHoe pacyeTHoe 3Ha4eHWe CONPOTUBNEeHMA Z, .. NoaKnioyaemoro K Tpy6Gonposoay, onpeaensior ¢ y4eTom
COMPOTUBIEHWUIA, BHOCUMBIX:

- 3Y;

- YCTPOWCTBOM 3aLLMThI;

- COeAMHUTENBHBIMU NPOBOAAMU.

I.7 NocnenoBaTenbLHOCTL BbIMOMHEHMWS OLEHKN YTpo3bl KOPPO3MOHHOTO BO34eUCTBUA NEPEMEHHOro ToKa
Ha TpybonpoBog u onpeaeneH1e NapamMmeTpoB YCTPOWCTB 3alUThbI

B obwem cnyyae nocneqoBaTenbHOCTL BbIMONHEHWA OLEHKW YTPo3bl KOPPO3MOHHOMO BO3OEWCTBUA NEPEMEHHOMO
ToKa Ha Tpybonpoeop, NoABep:eHHbIW BNusaHUo BI1, n onpefeneHve napameTpoB YCTPOWCTE 3aLLMThl COCTOMT U3 cneay-
HOLLMX 3TAMOB!

a) NoaroToBKa Bcex HeobxoAMMbIX MCXOAHBIX AaHHbIX, BKITKOYan NOArOTOBKY PacyeTHbIX CxeM conuxeHus;

B) pacyeT marHuTHoro BnvsHua BI1 Ha TpyBonpoBoa B HopMansHOM pexume paboTtel Bl

1) pacueT pacnpegeneHns HanpsikeHHOCTH MHAYUKMpoBaHHoro BJl anekTpuyeckoro nons B 3emne no gnuHe Tpybo-
npoBoAa;

2) pacyeT pacnpeaeneHus UHAYLUMPOBaHHLIX HAaMNpsKeHU «Tpyba — 3emnsa» no anvHe Tpybonpoeoaa;

3) pac4yeT pacnpegeneHns NNoTHOCTU NepemMeHHoro Toka Ha fedpektax 301 no Tpacce Tpybonposofa ¢ y4eTom Y3C
rPYHTOB;

B) OLeHKa yrpo3bl KOPPO3MOHHOIO BO3ZENCTBUS NEpeMEHHOro Toka Ha TPybonpoBoa Mo KpUTEpPUIo MakcuMarnsHON
NMOTHOCTU NepeMeHHOro Toka Ha aedekte 3[1;

r) NPy HAaMM4MK OMNAaCHO Yrpo3bl KOPPO3WOHHOTO BO3AEMCTBUSA BbINOMHAETCA onpegeneHue napaMmeTpoe YyCTPOWUCTB
3alWThl U MECTA MX YCTAHOBKM Ha Tpybonposogd. MNoa6op napameTpoB yCTPOWCTB 3alMThl OCYLLECTBNAIOT NyTEM MHOrO-
KpaTHOro pelueHns 3a4aqv OLEeHKW Yrpo3bl KOPPO3MOHHOMO BO3AENCTBUA NEPEMEHHOM0 TOKa Ha TpybonpoBo ¢ y4eToM na-
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pamMeTpoB NOAKMKYEHHBIX YCTPOWCTB. [ogbop napaMeTpoB 3alUMTHBIX YCTPOWCTB OCYLLECTBNAKT Takum obpasoMm, 4YTobel
obecneqnTb NOMNHYIO 3aWMLLEHHOCTL TPyBonpoBoda ¢ y4eToM onTuMusaumm no TpeboBaHuio K MUHUMANBHON CTOMMOCTH
ofbopyaoBaHWA U CTPOUTENBLCTBA.

Moabop napamMeTpoM 3aKnioyYaeTcsa B Cneayowem:

1) ycTaHoBKa YCTPOWCTB 3aLUWThl B TOYKaX Tpacchl, rae NnoTHOCTbL NepeMeHHoro Toka Ha gedpexte 31 npuHumaet
MakcumManeHble no abcontioTHOW BenuyuHe 3HaveHns. ConpoTUBEHWe pacTeKkaHwio 3asemMnuTenei JOmKHO ObiTe JocTa-
TOYHBIM, 4YTOBbI CHN3UTL ee Ao BezonacHoOro ypoBHS;

2) BblMOMHeHWe pacyeTa pacnpedeneHus NOTHOCTW MepeMeHHOro Toka Ha AdedeKTe C y4eToMm JobaBneHHbIX
YCTPOWCTB 3alLM1ThI;

3) noeTopsatoT (1) — (2) 4o Tex nop, Noka BO BCEX TOYKaxX Tpacchl TpybonNpoBoAa pacyeTHbIe 3HaYEeHWs MIOTHOCTH
nepemMeHHoro Toka Ha fedekte 31 He CTaHyT HUXE KPUTUYECKMX C YYETOM ONTUMMU3EUWMM NO MUHWUMANBHOW CTOMMOCTH
obopynoBaHus;

4) BeINOMNHEHME pacyeTa MarHUTHoro BnuaHus BI1 Ha TpyBonpoBod B aBapuitHOM pexume paboTbl MPU KOPOTKOM
3amblkaHun basbl BIl Ha 3emno Ansg onpegeneHyws MakcuManbHOW BEMWYMHBI CUMbl NEPEMEHHOMO TOKa, NMPOXodsLLero
Yyepes yCTPOWCTBA 3alLMUThI:

- pacyeT pacrnpefeneHna HanpsKeHHOCTW MHOyUMpoBaHHoro BI1 anekTpuyeckoro nons B 3emne no gnuHe tpybo-
npoBoda B aBapWiHOM pexunme pabotsl BI;

- pac4eT cuMbl TOKa Yepe3 yCTPONCTBA 3alUuUThl B aBapuAHOM pexume pabotel BIT;

5) B pe3ynbTrate Mony4yarT: KONMYECTBO, MeCcTa YCTaHOBKW, COMPOTUBINEHUS pacTeKkaHWo, OTBOAMMbIA TOK B HOp-
ManbHOM PEXMME U OTBOAMMBIA TOK B PEXUME KOPOTKOro 3amblkaHus dassl BJ1 ona Bcex yCTPONCTB 3alUMThI;

6) BbINOMHEHWE NMPOBEPKM BO3MOXKHOCTW YCTAHOBKW YCTPOWMCTB 3alUMThl B OnpedeneHHblx pacyetom mecTax. [pu
HEBO3MOXHOCTHW YCTaHOBKM (NepeceyeHns ¢ aBTOMOBUIEHBIMU U KeNe3HbIMU JOporaMy 1 ApYrMMy Nog3eMHBIMA KOMMY-
HUKaUUsAMW, peku, 3abonoYeHHbIe TePPUTOPUM U T.A4.) BbIMOHAIT KOPPEKTUPOBKY C NOCMEayIoLWUM NepecHeToMm.
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Mpunoxexwe [
(cnpaBo4Hoe)

PekomeHaauum no oueHke Yyrpo3bl KOPPO3UOHHOIo B03,D,EI7ICTBMH nepemMeHHOro Toka Ha prSanDBO,D,
npy Ncnonb3oBaHWW BCNOMOraTenbHOro 3neKkrpoga nnowagbio 6onee 1 CMZ

0.1 OueHky yrpo3sbl KOPpPO3MOHHOTO BO3AENCTBUA NepeMeHHOro Ha nof3eMHelin Tpybonpoeoa, obopygoBaHHbld B3
C Nrowwaabto Gonblie H4em 1 cM2, MOXHO BbIMOMHWUTL MyTeM NPUBEAEHUA N3MEPEHHOM NNOTHOCTY TOKa (NepeMeHHOro Ui
MOGTOAHHOIO) K MAOTHOCTY Toka Ana B3 nnowaaeto 1 cm?. MonydyeHHble Takum 06pasom MAOTHOCTM TOKa GPaBHWBAKT G
KPUTEPUSIMK KOPPO3WOHHOW Yrpo3kl, NpeacTasneHHsIMY B pazaene 6.

[1.2 MnoTHOCTL Toka (MepemMeHHOro N NOCTOSHHOTO), NonyyeHHas ana B3 ¢ nnowageto Gonblue yem 1 cw?, Mo-
*eT BbITb NpUBedeHa Kk NMOTHOCTK Toka Ana B3 nnowaasto 1 cm? no dhopmyne

) . ’S
Jga1=Ja- SBS ; (A.1)
B31

roe Jg31 — MNOTHOCTb TOKa (MEPEMEHHONO I NOGTOSHHOTO), NPMBEAEHHAS K MIOTHOCTK Toka Ana B3 nnowa-
abto 1 cm?2, AlmZ;
Jgy — MNOTHOCTL TOKa (MepemMeHHOro UMK NOCTOAHHOrO), nonyyeHHas aAns B3 nnowaneio Gonblue vem
1 cm2, AlmZ,
Sgy — nnowaaks B3I, Ha KOTOPOM BLIMOMHSIOT M3MEPEHUS, CM2;

Sgaq =1 cm?2 — nnowadb B3, k koTopomy NpuBOAAT MNOTHOCTL TOKa, MonyyeHHyto ansa BO nnowagbio Gonblue
yem 1 cm2,

MpumevyaHue — [Ana nepecyeta UCMonb3ayeTca MaTeMaTtnyeckaa Mogens aedekta B 3l1, He yuuTbiBaKOLWL AN
TonwmHy 3I1. MNMogpasymepaetcs, 4To B3, Ha KOTOpOM BbINOMHAKT M3MepeHus, n B3, K KOTopoMmy nNpuBOAAT uMamepe-
HUS, UMEKT oguHakoByo dopmy. Ecnu dopmbl B3 otnuyanTes, BO3MOXHBLI AOMOMHUTENbHBIE MOrPELLHOCTM PE3yNLTATOR

nepecyera.
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MpunoxeHue E
(cnpaBo4dHoe)

OHPEAEHEHME KpMTH'-IECKOﬁ NMPOTAXEeHHOCTWU YYAaCTKOB napannenbHOro conuxeHusn nog3eMHoOro
prﬁonposo,qa 1 BbICOKOBONLTHOW NMUHUN neKkTponepegayiu

E.1 KpuTuyeckyt MpOTEXEHHOCTb Y4acTKOB napannensHoro cbnuxeHus TpybGonpoeoga u Bl onpegensioT no
dopmyne

1 |ZTI'I-BJ1|'|r ], E1)

= In
h”al'COS(py [lZTI'I-B}'I|'I 70’2"prp '|YB|'C05¢-Y

roe |Zyp.gnl — MoBynb KOMNMeKca B3aMMHOTO MarHWTHOrO CONPOTUBNEHWA Mexay TpyGonposogom u BI1, Om/m, koTopoe
MoXeT BbiTe OnpeaeneHo nNo guarpammamM Ha pucyHkax E.1—E.10 B 3aBucumocTu ot tuna onop BIT u
Y3C rpyHTa;

| — cuna Toka B npoeogax BIl, A;
Yy — KOMMMEKC NOCTOAHHO PacnpocTpaHeHns Toka B Tpybonposoge (cm. .5.6), 1/m;
¢, — as3oBbI yron KoMNnexKca NocTOAHHOW pacnpocTpaHeHus Toka (cm. [1.5.5);
Prp — Y3C rpyHrta (cm. 11.3), Om-m.

n puMmedaHune — Ecnun B pe3ynerate BbIYMCINEHWUIA 3HaYeHne L nony4yaeTcAa B BMOe KOMNNEKCHOro 4nucna (Ha-
npumMmep, Npyu ncnonb3oBaHWMK Nporpamm KOMI'IbIOTepHOIﬁ MaTeMaTVIKVI), 3TO YKa3blBaeT Ha TO, YTO He CylWecTByeT Takou
NPOTAXEHHOCTH, NMpn KOTOpOI?l [OCTUraeTca 3agaHHbll noTeHuman.

E.2 Ecnu dhaktuyeckas npoTsKeHHOCTb ydYacTka napannensHoro cbnukenus Tpybonposoga u BIl npesbiwaeT
KPUTUYECKYH, TO HE0BX0AMMO BLINOMHEHWE OLEHKM YTPo3bl KOPPO3MOHHOTO BO3OENACTBUS HA TpyBonpoRos NepeMeHHoro
TOKa, MHAYLUMpOBaHHoro BJ1 B COOTBETCTBUM C NpUNOKEHUEM T

10

10

|Z-1rven, Omalm

10

107

10-8 i :
10 100 1000 10000

PacctoaHne mexay ocamn TpyGonpoeoga 1 BJl, m

-¥Y3C 1000 Om-m

----- -V¥3C 10 OM-m; — — —¥Y3C 100 Om-M;

PucyHok E.1 — BaaunmHoe marHvTHoe conpoTuBneHve mexay Tpybonposogom u Bl Ha onope ¥Y35-1 B HopMmansHOM
pexume paboTel Npu paznuyHbix YOC rpyHTa
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PucyHok E.2 — BaaMMHoe marHMTHOE conpoTUMBNeHKe Mexay Tpybonpoeogom 1 BJT Ha onope ¥Y35-2 B HOpMarnsHOM
pexume paboTel npy pasnuyHelix YOC rpyHTa
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PucyHok E.3 — BaaumHoe marHUTHoe conpoTueneHue mexay Tpybonposogom 1 Bl Ha onope ¥Y110-1 B HopmansHoOM
pexume pabotel npy paznuyHeix Y3C rpyHTa
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PucyHok E.4 — BaanmHoe marHuTHoe conpoTuBrneHue mexay Tpyb6onposogom v Bl Ha onope ¥Y110-2 B HopMmansHOM
pexume paboTbl Npy pasnuyHelx Y3IC rpyHTa
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Pucyrok E.5 — BaaumHoe marHuTHoe conpoTuBneHve mexay Tpy6onposogom 1 Bl Ha onope Y220-1 B HOpmansHoM
pexume paboTbl Npu paznuyHbix YOC rpyHTa
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PucyHok E.6 — BaanmHoe marHMTHoe conpoTueneHue mexay Tpybonposogom v BI1 Ha onope Y220-2 B HOpManbHOM
pexume paboTel Npy pasnuyHelx Y3C rpyHTa
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PucyHok E.7 — BaaumHoe marHUTHOe conpoTUBNeHue mexay Tpybonposogom 1 BJ1 Ha onope ¥Y330-1 B HopmansHOM
pexume pabotel npu pasnuyHeix YOC rpyHTa
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PucyHok E.8 — BaaumHoe marHUTHOe conpoTueneHne mexay Tpybonposogom 1 Bl Ha onope Y330-2 B HOpMansHOM

pexvme paboTtel Nnpy pasnuuHeix YOC rpyHTa
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PucyHok E.9 — BzaumHoe marHuTHoe conpoTueneHne mexay Tpybonposogom v Bfl Ha onope MNB2T B HopMansHoM

pexume paboTbl Npu paznuyHbix YOC rpyHTa
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PucyHok E.10 — B3avMHOe MarHUTHOe conpoTUBNeHue Mexay Tpybonposogom u BI1 Ha onope [MM1-750-1 B
HOpMansHOM pexuMe paboThl Npy pasnuyuHeix YOC rpyHTa
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Bubnuorpadcgun

[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

KnioueBkle croea: 3awurta ot KOPPO3uKn, 3alUTHbIEe MOKPbLITUA, KOPPO3MOHHAA yrpoaa, BO3OENCTBME nepe-
MEHHOTo TOKa, I/IH,EI,yLI,VIpOBaHHbIPI NnepemMeHHbIM TOK, HaBeLeHHbIN NepeMeHHbIN TOK, prﬁonpoao,q, BbICOKO-
BONbTHaA NUHUA
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Pepaktop E.HO. MumpogbaHosa
Texnunueckuin pegaktop B.H. [Npycakosa
Koppektop M.A. Koponesa
KomneloTepHas BepcTka £.0. AcmaluuHa

Cpaxo B Habop 08.11.2024. [MognucaHo B nedatb 26.11.2024. dopmat 60%84%. [apHuTypa Apuan.
Yen. ney. n. 4,18. Y4.-u3g. n. 3,35.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

Co3zpgaHo B eguMHMYHOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs KoMNNekToBaHua PegepansHOro MHopMaunoHHoro ooHga cTaHaapToB,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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