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Bsenenue

IIpencraBiaeHHBIEe B CTaHAAPTe METOMBI pacdeTa U IMPOeKTHPOBAHUS DIEKTPOXUMUISCKOMN
3alTUTH YINTHBAIOT OCOOCHHOCTH IIPOEKTUPOBAHMS CTPOSIINXCSI M PeKOHCTPYHPYEMEIX MATHCT-
paBHBIX Ta30IPOBOMOB, IIOA3eMHBIX METAUINYECKUX COOPYKEeHUH KOMIIPECCOPHBIX CTaHITHIA,
ra3opaclpele/UTeJIbHBIX CTAHUUI U APYTUX COOPY:KEHUM, BXOAAIIUX B COCTaB MaruCTpaJbHOTO
ra3olIpoBoda B 3aBUCUMOCTH OT MX YCIOBUM SKCIUIyaTalliiH.

Hacrosuit qoKyMeHT pa3paboTaH B COOTBETCTBUU ¢ ASHCTBYIOIIMMU OTPACIeBBIMU M TO-
CyIapCTBeHHEIMH HOpMaMHU M cTaHOApPTaMM.

CTO Tazmpom 2-3.5-047-2006 “HHCTpYKIMS TIO pacdyeTy W MPOSKTUPOBAHUIO 3JIEKTPOXU-
MUYECKON 3alllUThl OT KOPPO3UU MarucTpalbHBIX Ta3olpoBoaoB” paspaboran OO0 “BHUUTA3”
C y4acTHeM CIIeITHaIncToB OO0IecTBa ¢ OrpaHMIeHHON OTBETCTBEHHOCTRIO “LleHTp IMpOTHMBOKOP-
po3uoHHOM 3amuTH U guarHocTUku — BHUMCT” u OTKpHTOTO0 aKIIMOHEPHOTO OOIecTBa
“Tasmpom™. Paspaboruuku: ®@.K. @arpaxmanos, T.1. Mangaxuna, b.1. Xmenpuuikuii, M.JI. Jon-

raroB, H.II. I'tazos, K.JI. Illammermuuos, A.H. CynbxeHKO.
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CTAHJAPT OTKPBITOI'O AKITUOHEPHOI'O OBIIIECTBA “TA3ITPOM”

UHCTPYKLIUA

IO PACYETY U [TPOEKTUPOBAHHIO DJIEKTPOXUMHYECKOW 3AIIIATHI
OT KOPPO3NN MATUCTPAJIbHBIX I'A3OITPOBOJOB

Hata BBemenust — 2006-03-30

1 ObaacTh npuMeHeHust

1.1 HacTosmuii craHmapT ycTaHaBInBaeT TpeOOBaHUSA K pacueTy M IIPOeKTUPOBAHUIO BJIeK-
TPOXUMUIECKOM 3alllUTHL CTPOSIIUXCI U PEKOHCTPYUPYEMBIX MaruCTPaIbHBIX Ta30MPOBOIOB, IIOI-
38MHBIX METAUTMYECKUX COOPYXEeHUI KOMIIPECCOPHBIX CTAHIIUM, ra3opaclpeleTuTeIbHHX CTaH-
W ¥ OPYTUX COOPYXEHMI, BXOMAIINX B COCTAB MAaruCTpaIbHOIO ra3olpoBoia.

1.2 Hacrosmuuii cTaHOapT IpelHa3HadYeH U MIPOeKTHBIX, CTPOUTENBHHX H 3KCIUIyaTHpY-

IOIIUX To4YepHUX obirecTB U opranuzanmii OAO “Taszmpom™.

2 HopMaTuBHbBIE CCBHIJIKH

B HacrosiieM cTaHmapTe MCIOJNb30BaHBl CCHUIKM Ha CleAyIolIue CTaHAapTH:

T'OCT 9.602-89* Equnast cucTeMa 3alllUTEL OT KOppo3HHU U cTapeHHss. CoopyXeHHUA MOI-
3eMHEBIe. O0IIIIe TpeOOBAaHMS K 3aIllUTe OT KOPPO3UH

T'OCT P 51164-98 Tpy6onpoBoIsl cTanbHbIe MarucTpanbHEe. O01IUe TpeOoBaHHS K 3alllk-

Te OT KOPPO3UH

3 TepmuHbI M onpeneeHnst

B HacTOAIEM CTaHJapTe NMPHMMCEHEHbI CICAYIOINNE TSPMHUHBI C COOTBETCTBYIOIIIMMHU OIIpe-
IeJeHUSIMU:

3.1 aHoaHoe 3a3eMileHHe: YCTPOMCTBO B CUCTEME KATOMHON 3alllMTHI, SJIEKTPUISCKHU O -
KII09aeMoe K ITOJIOKUTEIPHOMY UCTOYHHKY TOKa M obecIiednBaloliee cTeKaHWe 3allliTHOTO TOKa B

3CMJIIO.

H30anue oduyuaavnoe
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3.2 0JIOK COBMECTHOM 3amMTbl: YCTPOICTBO, colepXalllee pe3rCTOPH U TUOILI M obecTIeun-
Balolllee pacIipeleleHIe 3alllUTHOTO TOKA MeXOY HeCKOIBKUMHU COOPYXKEHUSIMU.

3.3 oayxnawmue ToKH: Toku B TpyOOINIpOBOMIE, BO3HUKAIOIINE BCASACTBHE pabOTH IIOCTO-
POHHMX HCTOYHUKOB TOKA IIOCTOSHHOTO WU IIepeMEeHHOTO HaIpsKeHUs (31eKTpHUIIMpOBaH-
HHII TPpaHCIIOPT, CBAPOYHEIE arperarhl, YCTPOHCTBA MIEKTPOXUMUUESCKOMN 3alllUTH ITOCTOPOHHUX
COOpY:KEHMI U TIp.).

3.4 BpenHOE BJIHSAHHE KATOAHOM monspusannn: CHIDKeHUe TI0 aOCOMIOTHON BeIUYMHE ITOTEH-
myayia Hike pomyctuMmoro mo I'OCT P 51164 wnu npeBHIIeHNe MaKCUMAaIbHOTO ITOJIIpU3alliOH-
HOTO ITOTeHIIHAaIa COCETHETO CTATFHOTO COOPYKEHUS.

3.5 BpeMEeHHAs 3AIIUTA: DIEKTPOXUMUYECKas 3allliTa COOPYXEeHHS IO BBOAA B SKCIDTyaTa-
IO OCHOBHBIX CpelcTB BX3.

3.6 myOuHHOE 3a3eMiieHne: AHOIHOe 3a3eMIIeHIe, YCTaHABINBAEMOe B TPYHT B CIIELIMATBHO
MpoOypeHHBIe CKBaXWHBI, IJIMHA KOTOPOro HAMHOTO IIPEBHIIIAST ero AuaMeTp.

3.7 ApeHAXHAA JUHUSA: DJeKTpUIeCKUe ITPOBOTHUKY, COSAMHSIONINEe MUHYCOBYIO KISMMY
HMCTOYHHUKA TIOCTOSTHHOTO TOKA ¢ TPYOOIPOBOIOM (KaTOXHAS ApeHaXKHAS JTMHIMS) U IUTIOCOBYIO KIIEM-
My — C aHOIOHBIM 3a3eMJIeHHeM (aHOTHAas ApeHaXXHas JTUHUS).

3.8 3amuTHASA 30HA KaTOAHOH 3amuThl: [THa Tpy6ompoBoaa, Ha KOTOpoil obecreueH 3aqaH-
et TOCT P 51164 ypoBeHB 3alllUTHL.

3.9 3ammuTHOE 3a3emiieHne: 3azeMIeHHe, IpeJHa3HAYeHHOe M coopyKaeMoe Ui obecrede-
HUS 3JIeKTpoOe30MacHOCTH IPH SKCIUIyaTallu! SJIEKTPOYCTAHOBOK.

3.10 uzommpywmee coemunenne: PraaHnesoe (MyhTOBOE) COeIMHEHNE TPYO WIIM BCTABKA MEX-
Iy JIBYMSI yJacTKaMM TpyOoIpoBoa, obeciieanBalonas TpedyeMoe 3JeKTPHIeCKOe COMPOTHBIIE-
HHe MeXIy HHMH.

3.11 KaToaHbIA BHIBOJ: DJICKTPUISCKHU IIPOBOMHUK, 00CCTICUMBAIOIIMI SJIEKTPUISCKU KOH-
TaKT MeXIY TPYOOIIPOBOIOM M M3MepPHUTEbHBIM IIPHOOPOM, PACIIOIOKEHHBIM Ha TIOBEPXHOCTH 3eMJTH.

3.12 kourponsHo-u3mMepurtenbhbiii mynkr (KUII): YerpoiicTBo, coBMemaroinee CrelualbHYIO
KOJIOHKY, KJIEMMHYIO KOJIONKY M KATOMHBIA BBHIBOJI.

3.13 xoppo3nsi: IIpomecc pa3pymeHHUSI MeTAUIOB BCIESACTBHE XUMHIECKOTO, 3IeKTPOXUMHU-
YeCcKOro Wi OMOXMMHMYECKOTO B3aUMOJECHCTBUS MX C OKpYXalollel cpemoi.

3.14 MakCHMAJBHBIA 3AIUTHBIA MOTEeHNHAa: MakcuMalIbHO JOIYCTHUMBIN MOTeHIuan, obec-
TIeYNBAIONINI 3aIIUTy COOPYXESHHSI OT KOPPO3WH, HO He OKa3HBaIONIWI OTPULIATEIPHOTO BIUSHUSA
Ha aAre3uio U3OJSIIIMOHHOTO ITOKPHITHS.

3.15 MARAMAJILHBIA 3AMMTHBIH MOTEeHOMAN: MUHNMaIbHOe 3HaYeHHe MOTeHIIHala, IMpH Ko-

TOpOM olecIieunBaeTcsl TpebyeMas CTEeIIeHb 3alllHTHl OT KOPPO3HH.
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3.16 moAmoBEepPXHOCTHOE 3a3eMiieHMe: AHOIHOE 3a3eMJIeHHe, PACIIONOXEHHOe B TPYHTe Ha
ryouHe He MeHee 0,8 M, HO HMXe YPOBHS IpoMep3aHHsA ¢ TOPU3OHTAIBHBIM, BEPTUKAIBLHBIM U
KOMOMHHUPOBAHHBIM PacTlONOXeHNEeM 3JIeKTPOIOB.

3.17 nonsipu3aumoHHblii notenuuan: [oTeHuuan 6e3 OMUUISCKON cOCTaBISIONIEN (MageHus
HaIIpSDKeHUS B TPYHTE U UBOJISIINN).

3.18 mpeoGpa3oBareb KATOAHOI 3amuThl (KATOAHAS CTAHIKA): VICTOYHHMK MOCTOSTHHOTO TOKA
WIH YCTPOMCTBO, Mpeobpa3syioliee MepeMeHHBII TOK B IMOCTOSTHHBIN.

3.19 mpoTeKTOp: DIEKTPOM, M3TOTOBNEHHBIH U3 CIUIaBa, MMEIOIIeTo Ooliee OTpUIIATeILHBIN
BJICKTPOMHBIN MOTEHIINAT, YeM ITOTeHIMAN 3allUIIaeMOTr0 COOPYXKEeHMS.

3.20 mpoTsKeHHOE 3a3eMjieHne: AHOMHOE 3a3eMJIeHUe, MPOKIaJbiBaeMoe, KaK MPaBUio,
BIOJIb 3aIlMINAeMOTO COOPYKESHMUSI.

3.21 Touka apeHaxa: MecTo MOAKITIOUeHUS Kabeld K Tpybe JUIsl OTBO/Ia TOKA W3 TPYOOIIPOBO-
JIa TIPU 3IEKTPOXUMUIECKON 3allluTe.

3.22 ycTaHOBKA ApeHaxKHO# 3ammTbl: KoMIIieke ycTpoMcTB, COCTOSIIMNA U3 ApeHaxa, Jpe-
HaXXHOM JTUHWHU, 0OecIieunBaloNInii OTBOM (IpeHaX) TOKOB M3 TPYOOIIpOBOAa B 3eMJIIO MM K WC-
TOYHUKY OJIYKIAIOIINX TOKOB X KOHTPOJIbHO-H3MEPUTESIBHBIX ITYHKTOB.

3.23 ycTaHoBKa KaToAHO# 3ammuThl: KoMIUIeKC yCTpoiicTB, COCTOSILIUI U3 Tpeodpa3oBaTels
KaTOIHOI 3aITUTH (KaTOMHOM CTAHIINN ), APeHAXXHOM JIMHUH, AHOIHOTO 3a3eMNeHNS U KOHTPOJIBHO-
M3MEPUTETHHOTO IIYHKTA.

3.24 ycTaHOBKA MPOTEKTOPHOI 3amuThl: OAVH WIH HECKOJBKO MPOTEKTOPOB, MEKTPUIECKHU
COeIMHEHHBIX ¢ TPyOOoImpoBomoM, IpoBona (kademm) u KUII.

3.25 3neKTpoa CpaBHeHMA: DIEeKTPOJ, UMEIONIUI ITOCTOSIHHBINM 3JIeKTPOIHHI MOTeHIIUAT B
TPYHTe (2IIEKTPOJIUTE).

3.26 371eKTPOXMMHYECKAs 3alMTA; 3alluTa OT KOPPO3WH, OCYIIEeCTBIsIeMass KaTOMHON ITOJIsI-
pH3anmeil COOpYKeHUs 10 IOTeHLHANa ONpe/ie]IeHHOW BeJIMIMHBI OT BHEIIHETO MCTOYHHKA TOKa
(kaTomHas 3alllUTa) WK IIyTeM COeAUHEHWS C TMPOTEKTOPOM, MMEIOIMM Ooiee OTpULIATeNbHBIN

IIOTCHIHAJI OTHOCHUTECJIbHO 3allIMIIIAC¢MOTO COOPYXCHUSL (HpOTeKTOpHaH 3amnTa).

4 CokpaumeHus

YK3 — ycraHOBKa KaTOTHOI 3alllUTHI;

V13 — ycTaHOBKa JipeHaXXHOM 3alllUTHI;

BJI — BosmyurHast TMHMS 3JIeKTpOIEpeaiu;
JIDII — nuHMSA 37IeKTpoliepeaayn

TA3 — r1yOMHHOe aHOMHOE 3a3eMJICHHE,
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KHWII — xOHTpOJIbHO-U3MEPUTEIBHBIN MYHKT;
KIII — KoHTpOJbHO-TUATHOCTUYESCKUNA TYHKT;
MC3B — MenHo-cyabdaTHBEIN 3MeKTPOJ CpaBHEHU;
HJI — HopMaTUBHASI TOKYMEHTAIINS;

KC — xomMmIipeccopHasl cTaHIIUS;

I'PC — razopacmnpenenureabHas CTAHIINUS;

THUC — razousMeputenbHas CTaHIIUSI;

IIVD — mpaBwia ycTpOHCTBA 3JIEKTPOYCTAHOBOK,
ABO — arperar BO3AYUTHOTO OXJaXXKIeHUSI;

KII — KoMIIpecCOpHBIN IeX.

5 TpeboBaHus K cMCTEMaM 3JIEKTPOXMMHIECKO# 3aIUTDI

5.1 Oomue TpedoBaHus

5.1.1 MarucTpajibHEIe Ta30IIPOBOILI IIPH BCEX CIIOcObaX IMPOKIANKH, KpoMe Haa3eMHOI,
TOTEXAT KOMIUIEKCHON 3allluTe OT KOPPO3WHW 3aIIMTHBIMHM TIOKPHITHSIMU U CPEICTBAMHU 3JIEKTPO-
XUMHMYECKOM 3alllUTHl He3aBUCUMO OT KOPPO3HOHHOM arpecCHBHOCTH TPYHTA.

5.1.2 MaructpaibHbIe Ta30IPOBOIBI, TeMIIepaTypa CTEHOK KOTOPHIX B IIEpHOM SKCIDIyaTaIllUuKi
ke 268 K (Mutyc 5 °C), He omIexXar 3JIeKTpOXUMAYECKOI 3allliTe B CIydae OTCYTCTBHS HeTaTHB-
HOTO BJIMSTHUS OJIyXIaIOIMHUX TOKOB OT HCTOYHHMKOB MepeMeHHoro (50 Iir) 1 mocTosHHOro ToKa.

5.1.3 CpenacrBa 31eKTpOXUMHYECKOI 3alllMTHl MAaruCTPaJIbHBIX Ia30MPOBOIOB OT KOPPO3UHU
JOJIXHEI OHITH OIpelelieHH B MpOeKTHON TOKYMeHTalluH, KOoTopas pa3padaThiBaeTCsI OTHOBpe-
MEHHO ¢ IIPOEKTOM HOBOTO (WIN pPeKOHCTPYHPYEMOTO) MaruCTpajJbHOrO ra3olpoBoja.

5.1.4 TIpoekTHpyeMble CpeCTBa JEKTPOXUMUYECKON 3alllUThl JOJIKHBI 00eCIeYuTh Heo0-
XONMMYIO CTeTleHb 3allUTH (TOJMIpH3alllii), COOTBETCTBYIOLLYIO CTeIIeHH KOPPO3MOHHOM arpec-
CHMBHOCTH TPYHTOB (MUHEpaIU3alUU U YISIbHOMY CONMPOTUBISHUIO), TeMIlepaType MarucTpaib-
HOTO Ta30IpOBOAA M BIMSIHUIO OMYVKITAIOUIMX TOKOB. IIpH 3TOM cHcTeMa 3JIEKTPOXUMHUYECKOI 3a-
LIUTH JOJDXKHA 0OecIeInBarh MOMSIPU3ALMIO Ha BCeM MPOTSDKEHUH MaruCTPaIbHOTO ra3olpoBoOJa
B MHTepBalle IOTEeHIMAIOB, peraMeHTHpoBaHHOoM T'OCT P 51164,

5.1.5 DneXTpoXMMHUYECKYIO 3allUTY MAaruCTpaJbHBIX Ta30IpPOBOIOB OT KOPPO3UU CIIEAYeT
MPOEKTUPOBATh C OIpeeiecHHeM Ha HaYaJdbHBIM M KOHEYHHIH (KaK ImpaBWio, He MeHee 30 Jer)
MepUOABI SKCIUIyaTaIlliy CIeAYIOLUINX MapaMeTpOB:

- JUISL YCTAaHOBOK KATOMHOM 3allMTHl — CHJIBI 3alllUTHOTO TOKA W HANPSDKeHWS Ha BBIXOJE
KaTOIHBIX CTaHIuil (Ipeobpa3oparesieil), a TakKe COMPOTUBICHUS aHOAHBIX 3a3eMIICHUN;

- JUI TIPOTEKTOPHBIX YCTAHOBOK — CHJIBI 3alllUTHOTO TOKA;

- I YCTaHOBOK I[peHa}KHOﬁ 3allUThl — CHUJIBI TOKa JApCHaxa.
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5.1.6 CucreMy 3J1€KTpOXMMHMYECKOM 3alllUTH HEOOXOMUMO MPOSKTHPOBATh C YYETOM JIeH-
CTBYIOIIECH SJIEKTPOXUMMUIECKOM 3aIIUTH SKCIUTYaTHPYEeMBIX COCEIHUX Tra3oIMpOBONOB U IEepCIeK-
THBHOTO CTPOMTEIHCTBA MOA3eMHBIX MeTAIUIMIECKUX COOPYXEHUI BIONb TPACCH MPOEKTUPYEMOTo
razompoBoga. IIpr 3ToM paccToSTHHE OT MeCT YKIAAKHU cpelcTB DX3 10 Kabeneil CBSI3U U 3JeKTPU-
YecKMX Kabeed MOKHO OBITH:

- OT CWJIOBBIX Kabeneir DX3 10 CUIIOBHIX 3MeKTpUIECKNX Kabemell 1 Kabeleu CBSI3U COOTBET-
ctBeHHO He MeHbIIe 0,1 M 1 0,5 M;

- OT KOHTPOJHHBIX Kabeneil DX3 M0 CHIIOBHIX JIeKTpHYecKX Kabeneil U Kabeneil CBA3U He
Menbe 0,1 M;

- OT aHOJTHOTO 3a3eMJICHMSI IO Kabesell B CTaIbHOM OpOHe U B IIJIAHTOBOI MOJAMEPHOU U30-
nsmun He MeHbIme 100 m;

OT TIPOTEKTOPOB JIO Kabesell B CTAIBHOM OpOHe M B LIUIAHTOBOU MOTMMEpPHOUN M3OJISILMUA He
MeHbIIe 3 M.

5.1.7 Ecau o poeKTy OCHOBHHIE CPEICTBA JICKTPOXUMHUISCKOM 3aIlMTHl BBOISTCS IO-
3IHEee OHOTO MecsIla IOoCcIe 3aCHIKH yJacTKa TPyOOIIpOBOJA B 30HAX ONYXIAIONINX TOKOB W IO-
3IHee TPeX MeCAIIeB B OCTAIBHHEIX CIydasX, IIPOCKTOM JOJDKHA OBITH MpeAycMOTpeHa BpeMeHHas
3IEKTpOXUMHUYECKas 3allliTa CO CPOKAMH BBOJAA B SKCIUIyaTallMIO COOTBETCTBEHHO OJIUH M TPH Me-
csIla Iocie 3achITKN yIacTKa.

5.1.8 B mpoekTe MOMKHBI OBITH TIPEeIYCMOTPEHHI 3aTpaThl Ha KOMIUIEKCHOe oOCIemoBaHue
MPOTUBOKOPPO3NOHHOM 3allTUTHI CTPOSIIUXCS MaruCTpalbHBEIX ra3oMpoBOaOB M odopMIIeHHS
cepTuduUKaTra COOTBETCTBUI KauecTBa IPOTUBOKOPPO3ZNOHHON 3aIlIUTEHL.

5.1.9 TTpu nmpoBeneHUH U3BICKAHUI TSI IIPOSKTUPOBAHUS SJIEKTPOXUMUIECKOM 3allIUTH CTPO-
SIUXCSI U PEKOHCTPYUPYEMBIX MATHCTPATHHEIX Ta30IIPOBONOB BHIIOIHSIIOT CIeAYIONINe PaboTH:

- U3MepeHMe YASIBHOrO COMPOTUBIIEHNS TPYHTa 110 Beell Tpacce ¢ maroM 100 M Impu pasHoce
3JIeKTPOIOB, COOTBETCTBYIOIINX ITPOEKTHOM TIydMHe TPyOHl, 1 TOIMOTHUTEIRHO Yepe3 10 M BO BeeX
MecTax U3MEeHeHUS peabeda;

- OIpeaeNeHNe ComepXaHUS BOIOPACTBOPUMBIX COJIel B TpyHTe Ha ITyOMHe VKIAIKH Ia3o-
TIPOBOJIA C IIaroM 1 KM;

- OIlpeHesIeHUe HAMUIN, ITapaMeTpOB OIYKMAIONINX TOKOB M YCTaHOBJISHHe UX NCTOYHUKOB
U OIIeHKAa COCTOSIHUS PelIbcOBBIX myTeil Ha coorBercTBre 'OCT 9.602;

- OlleHKa Bo3MoxHoro BausHus JIBII nepeMeHHOro TOKa;

- OIpeleieHNe I'PaHULl U3MEHEHUS YPOBHY IPYHTOBBIX BOI M INIYOMHEI IIPOMep3aHUsl IPYH-
ta ¢ marom ot 100 o 1000 M B 3aBHCUMOCTH OT pelibeda U THAPOTeOJOTHUECKUX XapaKTepUCTHK

MECTHOCTH;
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- omnpedesieHHWe 30H MOBHILIEHHON M BHICOKOM KOPPO3MOHHON OIAacHOCTH;

- BHIOOp MeCT pa3MeIlleHUI CPEICTB MMeKTPOXUMHUIECKOM 3alllUThl X MICTOYHNKOB MX 3JIEKT-
pOCHAOXeHUS;

- OIleHKa BO3MOXHOCTeI BpeTHOTO BIMSHMS IpoeKTUpyeMBbIXx YK3 Ha cocemHue coopyKeHHS;

- cheMKa Ha MeCTHOCTH IUIOMIaIoK I pasMeIleHUs 3JIeMeHTOB CHUCTEMHEl SJIEKTPOXUMH-
YeCKOM 3alllMTHI;

- BepTHKaIbHOe 3JIeKTpHIecKoe 30HINpOBaHNe Ha IUIONIAgKaX pasMelleHUs aHOMHBIX 3a-
3eMJICHUH

- U3y4YeHHUEe BKCIUTyaTallMOHHBIX XapaKTePUCTUK CYIIECTBYIONINX BO3MYLIHBIX JUHUNA SIEKT-
ponepenad u BJI 10 (6); 0,4 kB, mepecekaolnx Tpaccy MarHCTPAIBHOIO Ta30IIPOBOAA MM HAXOIS-
IMUXCSI Ha PacCTOSHHUM, ¢ KOTOPOTO BO3MOXHO obecledeHre 3JIeKTpocHabXeHns YK3;

- TIOJyIeHNe TeXHUIeCKNX YCIOBUM Ha IMOTKITIOYeHNe K UCTOYHUKAM 3JIeKTPOCHAOKEeHNS,

- COITacoOBaHMe CO CIYKOAMHM SKCIUTyaTallid MCTOYHUKOB OJIVKIAIOIIMX TOKOB (KeIe3HOMH
JIOPOTH M Jp.) Ha MOAKIIOUeHUE CPEACTB MPeHaKHOM 3allluThI;

- ¢60p M aHATN3 CBeIIcHUIT 0 KOPPO3UHU U ITapaMeTpax 3JIeKTPOXUMIIecKOH 3alllTH COCEMHMX
H/WIH TIepeceKaloIInX IPOeKTUPYeMBIl MaruCTpalbHEIN Ta30IIPOBOM IIOM3EMHBIX KOMMYHIKAITHIA.

5.1.10 TlpoekTHasg JOKYMeHTAIIMS HOJDKHA COMEPKATh:

- MOSICHUTENBHYIO 3aIlMCKy Ha CHCTEeMHBL JIEKTPOXMMHYECKON 3allNTH ¢ 000CHOBAaHMSMH
IIPUHATHIX pelleHUl;

- IUTaH TPACCH MPOEeKTUPYEMOTrO MAaTrHCTPATEHOTO Ta30IPOBOa ¢ HAHECEHHBIMH MPOSKTHH -
MH M CYIIECTBYIOIINMH ITOA3¢MHBIMIA KOMMYHUKAIIMSAMU M CPeICTBaMH 3JeKTPOXMMUYECKOI 3a-
IOUTHI, & TAKKe aBTOMOOWIBHBIMH ¥ XeJIE3HBIMH JOPOTaMM M BOAHBIMHU IperpajaMHu;

- TJIaHBI pa3MelleHHsI IIPOEKTUPYEMBIX M CYIIECTBYIONIUX CPeACTB DX3 U CPeACTB UX JIEKT-
pocHaOXeHMS;

- MIpUHIUTTHAIbHBIEe MOHTaXHBIE CXeMBl M YKa3aHUs MO MOHTaXy cpeAcTB DX3, cpelncTs

BHCKTpOCHaG}KCHI/IH, TEJIEKOHTPOJSI 1 KOPPO3UOHHOTO MOHHUTOPHHTIA,

YCTaHOBOYHEBIC YCPTCXKM,

creITn(UKAIIMN 00OPYIOBAHNA M BeIOMOCTH OOBeMOB padoT;

BCIOMOCTDh pasMCICHHA KOHTPOJIbHO-U3MECPUTCIBHBIX ITYHKTOB.

5.1.11 TlosicHUTeNBHAS 3alTMCKa JOJDKHA COIEepKaTh:

OCHOBaHUe IS paspaboTKU MPOeKTa;

XapaKTepPUCTUKY 3alllUIIacMbIX COOpy}KeHHﬁ;

CBelleHMS 00 MCTOYHUKAX OJYKIAIOIIMX TOKOB;

OIIeHKY KOPPO3MOHHOM CUTYaIlNy;
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- 060CHOBaHME BBHIOOpPA YCTAHOBOK 2JIEKTPOXUMUYECKOHN 3aIllUTH (IIPU OTCYTCTBUU COOT-
BETCTBYIOIINX YKa3aHWI B TeXHMIECKUX YCIOBUSIX);

- KOJIMYECTBO U MapaMeTPhl YCTAHOBOK 3JIeKTPOXMMUYECKOM 3alllUTH (CBOMHAaS TabiIuua);

- CBeZleHHsI O TIPOBeIeHHBIX COMTACOBAaHMIX M COOTBETCTBHU IpoekTa TpebopaHusM ['OCT,
CHulI u apyroi HII;

- CBeIIEHHUSI O COOTBETCTBUHU IIPOEKTa PeKOMEHIAIIUSIM IO OXpaHe IIPUPOLIHI.

5.1.12 IIpu IpoeKTUPOBAaHUH JIEKTPOXUMMIECKON 3aIlUTE MarMCTPaJbHBIX ra30IMpPOBOIOB
B 30HE HeHCTBUS IEKTPOXUMUUIECKON 3alIUTHI IPOJIOXECHHBX paHee COOPYXEeHUI HeoOXOTMMO
TOJIYYUTD AaHHBIe OT IKCIUIYaTUPYIOIIUX OpTaHU3alliii 0 HOMUHAJIBHBIX IlapamMeTpax AeUCTBYIO-
IIUX YCTAHOBOK 3JIeKTPOXMMIIECKON 3alllUTH M O peXXnMax UX pabOTHL.

5.1.13 C mensio obecneuyeHUS 3PPeKTUBHOCTH IMEKTPOXUMHUUESCKON 3aIIUTH MarucTpaib-
HBIX Ta30IPOBOIOB B IIPOeKTe MODKHA OBITH IMPeaycMOTpeHa YCTaHOBKA SIeKTPOU3OIMPYIONIUX CO-
eNMHEHMI (3JIEKTPOU3OIUPYIOMINX (hIaHIleB, MydhT, BCTABOK, CTOHOB H JIp.).

5.1.14 Tlpu HaIMYWHU OMACHOTO BJIMSHUS BHICOKOBOJIBTHHIX BJI Ha razompoBon HeoOXoquMo
MpeaycMaTprUBaTh MepHl TI0 eT0 YCTpaHeHUIO.

5.1.15 TIyHKTH IOOKITIOUEHN Kabels K TpPYOOIIPOBOMY M MICTOUYHMKaM OJYKIAIOIINX TOKOB,
a Takke MOHTaxa ['A3 MOIKHEI OBITH IIPUBSA3aHHI K reorpadMIecKMM KOOpAMHATaM (C TIOMOILBIO CHC-

TeMBI DIOOATFHOTO MosuIuonnpoBaHud GPS) miu60 MOCTOSSHHEIM OpHEeHTHPaM H/WIN MapKepaM.

5.2 CucremMa 3/1eKTPOXHMHYECKOIH 3AMMTHI

5.2.1 DneKTpOXUMHYECKYIO 3alIUTy CleAyeT MIPOeKTHPOBATh B COOTBETCTBUM ¢ TpeOOBaHUSI-
mu T'OCT P 51164, TOCT 9.602-89*, CHuII 2.05.06.-85* “MaructpaibsHble TpyoonpoBoas” [1],
“IIpaBui TeXHUYECKOI 3KCIUTyaTalldy MarMCTpalbHBIX TazonpoBomnoB” [2], “IIpaBun ycTpolicTBa
aIIeKTpoycTaHoBOK” [3], “PykoBojacTBa IO SKCIUIyaTallid MIPOTUBOKOPPO3MOHHOMN 3alllUTH TPyOO-
npoBogoB” [4], HacTodllIero cTaHgapTa M Apyroi meiicreytonieit HJI.

5.2.2 B cocTaBe CHCTeMBI IeKTPOXUMIISCKOM 3alliTH MarucTpabHBIX Ta30IPOBOIOB IIPH-
MEHSIOT YCTAHOBKHM KaTOMHOM 3aIllMTHI, IIPOTEKTOPHBIE YCTAHOBKH, YCTAHOBKH IPeHaXXHOW 3alllu-
THI, KOHTPOJIbHO-U3MePUTENbHEE H THATHOCTHIeCKNe IYHKTH, CPeICTBA TEJIEKOHTPOJIS U Telle-
VIIpaBJIeHUs. 1 KOPPO3NOHHOTO MOHHUTOPHHTA, a TaAKXKe CPEJICTBA MX 3JeKTpocHaOXeHMA. B 3apu-
CHUMOCTH OT KOHKPETHBIX YCIIOBHI 3KCIUTyaTallid MarMCTPaIbHBIX Ia30MPOBOJOB CUCTEMa DJIEKT-
POXMMHYIECKOM 3allUTH MOXeT BKIIIOYATh BCe WM HEKOTOPHIE M3 STUX BIeMEHTOB.

5.2.3 B npoeKkTe 3J1eKTPOXUMUYECKOM 3alllUTHl MAarMCTPAILHOTO Ta30MPOBOJia JOJDKEH OBITh
MpeayCMOTpeH MUCTAaHIIMOHHEBIM KOHTPOIb U TejleylpabiieHue Bcex YK3. B xagecTBe CHCTEMH Te-
JICKOHTPOJIS SJIeKTPOXUMIIECKOM 3alllUTH BO3MOXHO HCIOJIB30BaHUE CPEIICTB JIMHEHHON TelleMe-

XaHHUKHA I/I/I/IJII/I CIIeMATIBHON CUCTEMBI TEJICKOHTPOJIA U JTUCTAHIIUOHHOI'O YIIPaBJICHUSA 3JICKTPO-
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XUMHYecKor 3amuTel. KoHTponupyeMble apameTpbl YK3 — ToK, HalpsDKeHHe, MOoTeHIIMall ra3o-
MIpoBoOJa M, IO TpeOOBaHUIO 3aKa3duKa, IapaMeTphl KOPPO3SHOHHOTO MOHUTOPHHTA B COOTBETCTBUH
¢ TpebopaHusmu HJI.

5.2.4 Mecta MoHTaxa IipeobpazoBateieid YK3 cieayeT 1Mo BO3MOXHOCTH IPOESKTUPOBATh
PSIOM ¢ THHeHHBIMHA KpaHaMH Ta30IIPOBOIA.

5.2.5 JInst paiiloHOB CO CIOXKHBIM pelibe(oM M OONIOTHCTON MECTHOCTH IPH HEOOXOMMMOCTH
B TIPOeKTe CIemyeT IpeaycMaTpiBaTh CTPOUTEIECTBO JOPOT BIOIbh MArMCTPaIBHEIX Ta30IPOBOIOB U
nombe3nsl K YK3, VI3, KUII u aHogHOMY 3a3eMJICHUIO.

5.2.6 YK3 u aBToMaTHYecKHe ApeHaXH JODKHBI MMETh 3alIUTy OT aTMocdepHbIX IepeHa-
MpsDKeHWI Ha CTOpOHAX IMMUTaHUSI U Harpy3KI.

5.2.7 3amuTHBIe KOXYyXH (IIATPOHHBI) Ha IepeXxoiaX MaruCTpaJbHBIX Ta30IPOBOIOB MO aB-
TOMOOWJIBHBIMY ¥ XeJIe3HBIMU MTOpOoraMy CJeayeT 3alliinaTh yCTAaHOBKAMU MPOTEeKTOPHOM 3alllu-
TH WX CeTeBBIMU MaJToMOITHEIME YK3. [loIyckaeTcsa coBMecTHas 3allliTa KOoXyxa M TpYOHI IMyTeM
BJIEKTPUYESCKOro IMOAKIIOUeHHUS KOXYyXa K TpyOe dyepe3 pa3beMHYIO IMepeMBIYKy H peryJInupyeMoe
BIIEKTPUIECKOe COMPOTUBICHNE, BeJIUINHA STOTO COMPOTHUBICHUS OIpedeisieTcsa pacdeToM U
YTOUHSIETCS NP MYCKOHATaZOYHHIX padoTax.

5.2.8 JIist ycTpaHeHUS BpeAHOTO BIMSHUS Ha CMEXHble KOMMYHUKALUHUU U ONTHMAJIbHOTO
pacmpene/eHHs 3allUTHOTO TOKA CleAyeT MPUMeHSITh COBMECTHYIO WM pa3fefibHYI0 CXeMy 3alllu-
THL. CxeMa 3aIlUThl KOHKPETHOT'O Y9acTKa MaruCTpajibHOTO ra3oMpoBoAa OMpeaensaeTcs Mo pe3yib-
TaTaM M3BICKaHU. IS 3aIMUTH OT KOPPO3HHU TeXHOJNOTHYECKUX TPYOOIIPOBOAOB MPOMILIOIAIOK
IIpuMeHsIeTcs, KaK IIpaBWwiIo, COBMECTHAsI cxeMa 3allMTHL. IS ycTpaHeHH BPEIHOTO BIMSHUS HA
CMeXXHble KOMMYHUKAIIMA CIIeAyeT TaKKe IpeaycMaTpuBaTh yaajleHHe aHOTHBIX 3a3eMiieHnd YK3
Ha ONTUMAJIEHOE PACCTOSHUE OT HUX.

5.2.9 lInsa obecnedeHNsT COBMECTHOM 3JIeKTPOXUMUYECKOM 3alllUTHl CIeAayeT MPOeKTUPOBaTh
SIIEKTpUIeCKHe MTepeMBIIKA MeXAy 3alluIllaeMoii U CMeXHOH KOMMYHHKALIMSIMM. DJIeKTpudec-
KYIO TIEpeMBIUKY ClIe/lyeT, KaK IpaBWIO, MOIKIIOYATh Yepe3 OJIOK COBMECTHOWM 3alllUTHI C PETYIUPY-
eMBIM collpoTHBIeHreM. ColpoTuBiieHHe OJI0Ka NOKHO ONpeNeNsIThCs pacdeTOM M YTOYHSITBHCS
TP IIYCKOHANAIOYHBIX paboTax.

5.2.10 Bce snexkTpudecKre MepeMBIYKH JOJIKHBI OBHITh pa3beMHBIMU C BBIBOJAOM COCIMUHU-
TeJbHBIX Kabenei Ha KHII.

5.2.11 IlepeMBIIKM Ha MapaUIeTbHBIX MariCTPaIbHBIX Ta30IIPOBOJAX CIEAYeT MPOEKTUPO-
BaTh, KaK IpaBWIO, B TouKax ApeHaxa YK3 (V/13); Heo6XoOuUMOCTh MepeMbIueK Ha y9acTKaX MeXIy

YK3 (V13) nomxHa MOATBEpXAAThCS pacdeToM.
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5.2.12 PazmenpHyIO 3alIUTy pealu3yIOT IyTeM IIpOeKTHUpOBaHUS MHAUBUAYaIbHHX YK3 u
IEKTPUYECKIM CEKIIMOHUPOBaHNEM MATHCTPAIBHEBIX Ia30IIPOBOJIOB, 3aIUIIaeMBIX pa3ieibHO. Pa3-
JleJIbHas 3MIeKTPOXMMIYECKasl 3allliTa MOXET OKa3aThCs MPEIITOYTATENHHON B CIASAYIOIINX CIydasX;

- TIpu GONBIIOM Pa3TUYUU B BEIUYMHAX CONMPOTUBISHUS M3ONSIMHU 3TUX Ta30MpPOBOJIOB;

- IIpY HeOOXOMMMOCTH pasieieHus 3amuThl kommyHuKamumii KC (I'PC, TUC) u muHeiHOI
YacTH WM TPYOOIIPOBOMOB PA3IMYHOIO HAa3HAYSHHUS M Pa3IMYHBIX COOCTBEHHUKOB;

- TIpY HeoOXOIMMOCTH 3alllUTHl Y9acTKa KaXIOro MaruCTpalbHOrO ra3ompoBOJa MOCTOSTH-
HBIM TOKOM 601ee 10 A;

- IIpU HeoOXOMMMOCTH pa3/ieIeHUs 3allluTHl YIaCTKOB MariCTpalbHbIX Ta30IMPOBOIOB, MPO-
JIOXKEHHBIX B CIJIPHO Pa3lINYalolUXCs KOPPO3HMOHHBIX YCIOBUAX (TIPOTSKeHHbIE TTepeXOabl TOX
BOJAHBIMHU TIpeTpajaMH, pa3iejeHie MOPCKMX M HAa3eMHBIX YYaCTKOB MaruCTPabHBIX Ta30MPOBO-
JIOB U T.IL);

- IIPH PacCTOSHMAX MeXIY CMEXHBIMH MarucTpalbHBIMH Ta3ompoBogaMu 6omee 50 M.

5.2.13 JInsg moazeMHOI IpoKIaakKu Kadene B 1ersix YK3 ciiegyet mpuMeHsITh Kabelb ¢ Me-
HBIMH TOKOBEOYIIUMMU XUJIaMH B JBOWHOM MOJMMEPHOM M3OSIIUUA U 000JI0UKe.

5.2.14 OnTMMaIbHOM CXeMOM 3JIEKTPOXMMHIECKOM 3amuTH npoMiviomianok KC B yMepeH-
HBIX ¥ IOXHBIX KIMMaTHIeCKNX paiioHaX IBJISIETCS CxeMa ¢ OMHOM Wi HeckKoilbkuMu YK3 ¢ miy-
OWMHHBIMHI aHOJaMH. B caydyae HeoOXOMMMOCTH IPOEKTOM MOTYT OBITH TPETYCMOTPEHHB JOTIONTHU-
TeJIbHBIe aHOHI VIS O0ecIIeYeHUsI paBHOMEPHOTO paclipeie]ieHUs TOKOB 3alllUThl. B yCIoBMsIX Bed-
HOI Mep3J0THl U/WIN IPU HAJIUYMH MHOTOYHUCIEHHHX (YHIAMEHTHHBIX CBail MpeaITOYTUTEeFHOM

SABJIIACTCS CXEMa 3alllUThI ¢ pacCIpCACICHHBIMH WIH NMPOTSLKCHHBIMH aHOOAMU.

5.3 YcTaHOBKHM KATOAHOM 3aIUTHI

5.3.1 YK3 Bximovaer cieayiomue 3JIeMeHTH: Ipeobpa3oBareib, aHOTHOe 3a3eMJIeHue, JIU-
HUM ITOCTOSHHOTO TOKA M KOHTPOJbHO-U3MepHUTeIbHbEIe MYHKTHL. IIpu HeoOXOMHUMOCTH B COCTAaB
VK3 MoryT BXOAMTH peryJIUpYIONIHe Pe3UCTOPHI, LIIYHTH, MOJSIpU30BaHHBIE 3JIEMEHTHI.

5.3.2 B npoekTe cieayer IpeaycMaTpHBaTh 3amac He MeHee 50 % HalpscKeHMs M TOKa Ipe-
obOpa3zoBarelsI Ha HaYaJIbHBII MOMEHT BKIIoYeHUus YK3.

5.3.3 IIpu IpOEKTUPOBAHUM 3NEKTPOXMMUYECKON 3aIMTH MaruCTPaJIbHBIX ra30MpoOBOIOB
clienmyeT IpeycMaTpuBaTh pe3epBupoBaHue 3jeMeHToB YK3 (B Tom uncie 100 % pesepBupoBaHue
npeobpasopaTelieil) Ha OCHOBAHWM TEXHWYECKOTO 3aJaHMSI Ha IPOeKTHUPOBAHME.

5.3.4 Tlapamerpsl kKaxnoi YK3 moixHB obecriedrnBaTh BO3MOXHOCTD 3alllMThl CMEXHBIX
y4YaCTKOB MarHCTPATHHBIX Ta30IPOBOIOB MPH OTKJIIOYeHMH cocemHUX YK3.

5.3.5 B Toukax gpeHaxa YK3, V/I13 u KHUII Mexny HUMH cJieAyeT IpeaycMaTpuBaTh yCTpOii-

CTBa IUIUTEJIBHOTO AEWCTBUS JJISI HU3MCPpECHU MOJAPHU3aIUOHHOTO IMOTCHIIHAIA.
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5.3.6 He momyckaeTcs IIpOeKTUPOBaTh TMOAKIIOUeHNe HECKOJNBKHX Mpeobpa3oBaTeneil Ka-
TOMHOM 3aIlMTH HA OTHO aHOTHOE 3a3eMIICHUE.

5.3.7 Ha MarucTpalbHEIX Ta30IpOBOIaX B palfoHaX ¢ apKTUYSCKUM KIMMAaTOM MOHTaX IMpeood-
paszoBaTeliell KaTOMHOI 3aIllUTHL ClIeayeT IMpoeKTHUPOBaTh B OJI0KaX-00KcaxX MM MHEIX ITOMEIIEHUSIX,
3aAITUITAIONINX IIpeodpa3oBaTeI OT BO3NCHCTBUS HU3KHMX TeMIlepaTyp, O0JIeaeHeHNI, 3aHOCOB CHe-
roM. Ha ocTraabHBIX MarucTpaJbHBIX Ia30IPOBOIaX HeOOXOOMMO MPOeKTUPOBaTh IIpeoOpa3oBarelu,
CMOHTHPOBaHHEIEe B OJIOYHBIX YCTPOMCTBAX; NOIYCKAETCS IIPOEKTUPOBATh MOHTaX ITpeoOpazoBaresieil Ha
CIIEITMATBHBIX (hyHIaMeHTaX, aHKepHBIX OIopaX aHOMHBIX JMHWN W JIMHUHN 3JIeKTpOocHaOXeHUud U T.I1.

5.3.8 B mpoekTax »IaeKTpOXUMHUYECKOU 3alllMThl MAarUCTPAIBHBIX ra30IIPOBONOB, PACIONIo-
KeHHHBIX B palfloHaX ¢ TYCTOHM M YMepPeHHOH 3aceIeHHOCTBIO, clielyeT IPUHUMATh pellleHus, Io-
BHIIIAIOIINE BaHAAIO3AIIUIIEHHOCTh 2JIEMEHTOB 3JIeKTPOXMMUIECKON 3alUThl (MOHTaX Mpeol-
paszoBaTelieil B YIIPOUHEeHHBIX 0JI0KaX-00KcaX, olopax, TeJlecCUTHATU3AUI0 HeCaHKIIMOHIPOBaH-
HOTO BCKDBITHSI, IIPUMeHeHNe CTaJbHBIX aHOTHEIX IIPOBOMOB, KaOeIbHBIX MUTAIOIIMX W aHOIHBIX
JIMHUH U T.IL.).

5.3.9 AHopnHBIe 3a3eMJICHUS

5.3.9.1 B ycTtaHOBKax KaTOAHON 3aIllUTHI MOTYT OBITh IPUMEHeHbl IIYOMHHbIC aHOOHBIE 3a-
3eMJICHHUS ¥ TTOATIOBEPXHOCTHBIE aHOTHBIE 3a3eMJISHUS; TTOATIOBEPXHOCTHBIE 3a3eMJICHUSI MOTYT
OBITH COCPeTOTOUYeHHBIMHU, paclipeleIeHHEIMI U IPOTSSKCHHBIMU.

5.3.9.2 AHomHHEe 3a3eMJeHUs (BKIIOYas TUHUM MOCTOSHHOTO TOKAa U KOHTAKTHBIE Y3JIbBI)
He3aBUCHMO OT YCJIOBUII MX SKCIUTyaTaIlii CIeAYyeT IIPOSKTHPOBATh Ha CPOK CIIYKOB He MeHee YeM
Ha 30 jet. ConmpoTHBIeHHe aHOMHOTO 3a3eMJIICHHUS JOJDKHO OOecIeuuBaTh IIpoTeKaHue HeoOXOomu-
MOTO UISI 3allIMTH TOKA B Te€YeHHe BCETO IUIAHUPYEMOT'O CpOKa CIIYKOH 3a3eMJICHUS.

5.3.9.3 AHomHBIe 3a3eMJICHHS JOJDKHEI YIOBIeTBOpATH I1YD [3]B yacTu TpebGoBaHMil K mia-
TOBOMY HAMPSKEHWIO W HANPSIKEHWIO TTPUKOCHOBEHMS.

5.3.9.4 Tum, MaTepuaibl 1 KOHCTPYKIMIO aHOTHOTO 3a3eMJIeHUS OMPeAesaioT pacueToM.
IIpu mpoeKTHpOBaHUM 3a3eMJICHHUS CIIeIyeT YUUTHIBATh YACIbHOE JIeKTPUIeCKOoe COMPOTUBIIEHUE
TPYHTA U 3eMJIM B MeCTe MOHTaXa 3a3eMJICHUs, a TaKXe YCIOBUS 3eMJIEOTBOIA. DIEKTPOABI aHOM-
HBIX 3a3eMJICHHI cllefyeT MOHTHpPOBaTh B MeCTaX ¢ MUHUMAIBHBIM YIEeJTbHBIM 3JIEKTPUUSCKUM CO-
TIPOTUBJICHHEM TPYHTa W HIKe TIIYOWHEBI €T0 TIpOMep3aHus.

5.3.9.5 lng moazeMHOM IMPOKIAnKyM Kabesell B LIeIsIX aHOOHBIX 3a3eMJIEHWU cIemayeT MpH-
MEHSTh Kabelb ¢ MEIHBIMU TOKOBEAYIINMM XIUIAMU U ¢ TOJMATUISHOBON WM MOJUIIPONWIEHO-
BOM M3oJsgIMel 1 000I0UKOM.

5.3.9.6 JIns CHIDKeHUS CKOPOCTH PACTBOPEHHS 3JIEKTPOIOB AHOXHOTO 3a3eMIICHHUS W YMEeHb-
IIEeHUs UX COIPOTUBIIEHNA BO3MOXHO, a B TPYHTaxX ¢ YIEJIBHBIM COIPOTHBIeHNeM BhIIe 50 OM'M

HeoOXOMMMO HCIIONIF30BaHHe KOKCOBOM 3aCHIITKH.
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5.3.9.7 Tlpu npoeKTHPOBAHNU CHCTEMBI 3eKTPOXMMUYECKOH 3alllUTHL ClieAyeT u3berath
pa3MellleHNsI aHOJHOTO 3a3eMJISHUS U MPOKJIaNK! aHOMHOM JIMHUM Ha 3eMJIIIX CeJIbCKOXO35HCTBEH-
HBIX yroguii. KpoMe Toro, Heo6XomuMo YIUTHBATh BOZMOXHOCTh MOMbe3MIa K IUIOIIaKe pa3Mellle-
HUS 3a3eMJICHUS IS IPOBSACHUSI U3MEPEeHHI W peMOHTA.

5.3.9.8 B YK3 nuHelHO! 9aCTH MarucTpaIbHBIX Ta30IPOBOIOB IIPH YACIBHOM 3JIeKTpHiec-
KOM COINPOTHUBIEHUH TpyHTOB 10 100 OM'M, ciemyeT MPUMEHSITh MOAIOBEPXHOCTHBIE COCPEIOTO-
YeHHBIe U/WIN paclipefielieHHbIe aHOAHBIe 3a3eMiIeHus. [IpH yAeTbHOM 3IeKTPUIeCKOM COIpPO-
TUBJIEHUU TpyHTa 60oiee 100 OM-M, a TakKe B JIOOBIX TPYHTAX IIPH OIpaHWIEHHOM 3eMJIEOTBOAE
1IeJIeco00pa3sHoO MCIIOIb30BaTh INIyOHHHBIe aHONHBIE 3a3¢MICHHS.

5.3.9.9 CocpenmoroucHHBIE aHOMHBIE 3a3¢MJICHUS PEKOMCHJIyeTCsI pa3MellaTh Ha pacCTOSTHUU
He Ommxe 200 M OT Tpacchl 3alUIIaeMOi IMHEHOM YaCTH MaruCTPaIbHBIX Ta30IpoBOIOB. PaccTos-
HIe MEXIY IeKTPOJaMU TTOMITOBEPXHOCTHRIX COCPEIOTOUYEHHBIX aHOHBIX 3a3eMJIEHUI CIlelyeT Mpo-
eKTHPOBaTh He OMIKe TpeX IIMH 3JIeKTPOIOB, PACCTOSHUE MEXIY paaaMu He MeHee 1/4 ITHHBI psna.

5.3.9.10 DarekTponbl pacupeAe/IcHHOTO aHOTHOTO 3a3¢MJICHHS M MIPOTSCKEHHOE 3a3eMIICHHE
VK3 nmmHeHHON YacTH MarucTpajJbHBIX Ta30IPOBOMIOB CICAYET pa3MellaTh BIOJIb 3allHAIIacMOTo
COOPYXEeHHUS Ha PACCTOSHHUM He OJIIKe YeThIpeX ero JTUaMeTpPOB.

5.3.9.11 B cucreMax KaToIHOM 3alIMTH TeXHOJOrMIecKUX TpybompoBonoB KC MOIKHEI HC-
IMOJIb30BAThCI [IYOMHHEIE aHOMHBIe 3a3eMJIEHHS; IMPU TeXHUIESCKOM OOOCHOBAHUHM — BO3MOXHO
MIpUMeHEHNe MPOTSDKEHHBIX aHOTOB. B yCIOBHUSX BEYHOMH MEP3JIOTH U/WIN MPH HAJIUYMH MHOTO-
YUCISHHBIX QYHIaMeHTHBIX CBall 1e1eco00pa3sHoO JOMOMHHUTEIBHO HCIIONB30BaTh paclipeaesieH-
HBIe WIN MIPOTSKEHHBIe aHOBI.

5.3.9.12 Ha mpomrtonankax KC rimyonHHBIe aHOIB TIPH HATMYUU HeCKONIBbKUX TA3 Ha omHY
VK3, pacnonoXeHHBIe Ha pacCTOSIHUM MeXAYy co0oM ONMXe TpeTH MX IMYOMHB, MOJDKHBI OHITH
OCHAILIEHBI YCTPOMCTBAMU I M3MepeHUS M PeryINpOoBaHUA BeJIMYMHBI CTeKAIOIIero ¢ HUX TOKa.

5.3.9.13 Ha npommmnomankax KC aHomHBIe 3a3eMIJICHUS ClIeayeT MOHTUPOBAaTh Ha ClIedylo-
IIUX y9acTKax:

- B MecTaX ¢ HamboJllee TYCTOI CeThIO TMOM3eMHBIX KOMMYHUKAIIUIH;

- Ha yyacTKaX B palioHe Hambojlee OTBETCTBEHHBIX KOMMYHUKAIIHI;

- Ha yJacTKaxX B paiioHe Ta30IIpOBONOB ¢ HanbOoee IUIOXIM COCTOSHIEM 3alllUTHOTO ITOKPHITHS.

5.3.9.14 ]I cCHIDKeHHST KOPPO3MOHHOM OITACHOCTH M ITOBHIIISHUS 3¢hGheKTUBHOCTA KOHT-
POJIS 3MEKTPOXMMHUYECKON 3aluTh Ha Tepputopur KC He gomyckaeTcsl IpUMeHeHHEe CILUIOLIHOTO
TBePIOTO TMOKPHITHS (OeTOHHEBIE IUIUTH, achalbkTHpoBaHle, IIeMEHTUPOBaHNe U T.II.) Hal IIOI3eM-
HBEIMHI TeXHOJOTHIECKUMU TPYOOIPOBOAaMH Ha MOBEPXHOCTH 3€MJIH, 3a MCKITIOUSHUEM ITOMBE3MIHRIX
Jopor g omaroyctpoiictBa Tepputopun KC. Ham TexHoMorHYeCKUMHI TPYOOIIPOBOJaMI BO3MOXK-

HO IIPpMMCHCHHUEC I/ICKpOHe,Z[a}OH_[eﬁ 1eOeHKHM WM BRICAIKa JCpHa.
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5.3.9.15 B 3acojieHHBIX 1 OOBOXHEHHBIX TPYHTaX CIeMyeT IMPHUMEHITH XKeJle30KPeMHUCTHIe
3JIEKTPOBI; B MAJIOBJIAXHBIX TPYHTAX ¢ HU3KOW MUHepaImM3alueid — rpaduToIIacTOBhIe 3JIeKTPOo-
JTBI; B HI3KOOMHBIX TPYHTAX M MOPCKOI BOJIe — MArHETUTOBHIE AaHOAHBIE 3a3eMJIUTENIU;, B BHICOKOOM-

HBIX I'PYHTaxX JOITYCKACTCA IIPUMCHCHHEC 3JICKTPOAOB U3 I{HSKOJICFI/IpOBa}H{Oﬁ CTaJI U CTAJIBHOTO JIOMA.

5.4 YcranoBkd NMPOTEKTOPHOM 3ALIUTHI

5.4.1 IIpoTeXTOpHYIO 3aLIUTyY IPUMEHSIOT B TPYHTAaX C YASIBHBIM 3JeKTPUISCKUM COIPO-
TuBieHueM 10 50 Om-M. IIpuMeHeHHe B MpoeKTe MPOTEKTOPHOM 3alUTHl clefayeT 0O00CHOBHIBATh
TeXHHUKO-3KOHOMUIECKIM pPacyeToOM.

5.4.2 I1poTeKTOpHYIO 3alllUTY MAarHCTPATbHBIX ra30MpOBOIOB MOXHO IPOSKTHPOBaTh KakK
coMecTHO ¢ YK3 u Y13, Tak 1 He3aBUCHMO OT HMX.

5.4.3 Jlomyckaetcsl MpOeKTHPOBATh MIPOTEKTOPHYIO 3allUTy B KAYeCTBE pe3epBHON B CHCTe-
MaxX KaTOTHO-TIPOTEeKTOPHOM 3aIl[UTHI.

5.4.4 YcTaHOBKU IIPOTEKTOPHOI 3allIUTHI COCTOAT M3 OJHOTO MM HECKOJIBKHUX MPOTEKTOPOB
tina [IMY, coemMHUTEIBHEIX IIPOBOAOB (Kabemeii), a Takke KWII 1 mpn HeoOXOMMMOCTH peTyiIu-
PYOIINUX Pe3UCTOPOB, IIYHTOB /MM TOJISAPU3OBAHHBIX JIEMEHTOB.

5.4.5 TIpoTekTopHas 3allliTa MOXeT OBITh OCYIIEeCTBIeHa OMMHOYHBIMU WJIM TPYMIIOBBIMU
ycTaHOBKaMu. BEIOOp THIIA M CXeMEI pacCTaHOBKHU IPOTEKTOPOB IMPOM3BOJAT C YIeTOM KOHKpeT-
HBIX YCJIOBMI IIPOKIAIKN 3aITUIIAEMOTO COOPYKEHMS.

5.4.6 IpyIIoBEe IPOTEKTOPHEIE YCTAHOBKY M OMMHOYHEIE IIPOTEKTOPHL JOJLKHBI OBITH MO~
KITIOUeHH K 3alllUIaeMOMY MarucTpalbHOMYy TraszomnpoBony uepes KHII.

5.4.7 YcTaHOBKY IPOTEKTOPOB CIIeAyeT MPeaycMaTpuBaTh B MeCTaX ¢ MUHUMAJIBHBIM YAeIb-
HBEIM COIIPOTHBIICHHEM TpYHTa M HIDKe TIYOMHHL ero mpoMep3aHus. JlommycKaeTcss UCIONIb30BaTh
HMCKYCCTBEHHOE CHIDXKEHHUE VIEeIBHOTO 3JIeKTPUIECKOTO COMPOTUBIICHHUS TPYHTA B MeCTaX YCTaHOB-
KH IIPOTEKTOPOB IIYTeM IIpMMeHEeHHUS aKTUBaTOPOB IIPH UCKIIOUYeHNH X BPEIHOTO BO3IEHCTBUA Ha
OKPYKAIOIIYIO CPeNy M TeXHHKO-3KOHOMUUIECKOM OO0OCHOBaHHUM.

5.4.8 OnMHOYHBIE IMMPOTEKTOPHI pacIoiaraloT Ha pacCTOSTHUM He Oyike 3 M OT MarucTpaib-
HOTO Ta30IIpOBOAa. YiajleHue TPYIITOBRIX IMMPOTEKTOPOB OT MarucTpalIbHOTO Ta30IIpoBOa OIpee-

JISIIOT pacyeToM.

5.5 YcTaHOBKH IpPEHAXKHONH 3AIATHI

5.5.1 VI3 ucmons3yrores I 3allUTH MardCTPaIbHEIX Ta30IIPOBOIOB OT 3JIEKTPOKOPPO3HH,
BBI3BIBAEMOM OJIYKJTAIOIIMMK TOKAMU 3JIeKTPUGUIIIPOBAHHOTO KeJIe3HOMOPOXKHOTO TPaHCIIOPTA.

5.5.2 JIpeHaxHad 3ammTa BKmiodaeT Y3, cocTosInie M3 OMHOTO MJIM HECKOJIBKUX BJIEKT-
pPMYECKHUX IpeHaxeii, CoOeMMHUTEBHBIX IpoBomoB (Kabemneit), KWII, a Takke mpu HeOOXOIUMOCTH

3IEKTPUUECKUX TTepeMBIUeK, PeTYIUPYIONINX PE3UCTOPOB U IOJISPU30BAHHBIX OJIOKOB.

12



CTO TI'aznpom 2-3.5-047-2006

5.5.3 JlpeHaxXu ycTaHaBIWBAIOT B aHOJMHBIX M 3HAKOIIEPEMEHHBIX 30HaX ¢ HaubOoJbIIel aM-
TUTATYOOUN TOJIOXKUTENBHBIX 3HAYeHUN Pa3HOCTU MOTEHIMAIOB HA COOPYXEeHUH.

5.5.4 Crioco6H ApeHaXHOM 3alllUTH OMpeNesiSIoT MO pe3yiabraTaM W3bICKaHW. B MecTax
TepecedeHNs 1/WIH COMKeHUS J0 2 KM MCTOTHHKA OMYXIAIONUX TOKOB C MarCTPaJlbHBIM Ta30-
TMPOBOJIOM CIIeAlyeT IIPOSKTUPOBATh YCTAHOBKU JpeHaXHOW 3allUTH. [Ipu ynareHun Maructpaib-
HOTO Ta30MpoBOa OT UCTOYHMKA OJIyXIaloIMX TOKOB Janee 2 KM cienyeT npuMeHaTs YK3 ¢ aBro-
MaTH4YecKUM TOANepXaHWeM 3aJJaHHOTO TTOTeHIrala.

5.5.5 VI3 cienyeT MpoeKTHPOBATh C TAKMM pacueToM, YTOOBI CpelHedacoBOM TOK BcexX Y13,
TTOMKITIOYeHHBIX 3JIEKTPUYECKM K OMHOM TATOBOM MOACTAHIMY, He TpeBHman 20 % obuieil Harpys-

KM IIoACTaHIIMH.

5.6 KoHTPOJIbHO-H3MEPHUTEIbHBIE MYyHKTBI

5.6.1 KOHTpOIBHO-U3MepUTEeIbHbIe TYHKTH YCTaHABIHUBAIOT JUISI KOHTPOJIS TMapaMeTpoOB
BX3. KHII nosxHEL oTBeYaTh CIAEAYIONMUM TPeOOBAHMSIM:

- TOIKITIOUYeHHE K Ta30IPOBOAY OCYIIECTBIISIOT IBYXIWIHHEIM KabeleM B IBYX pa3sHBIX TOY-
Kax, TIpH 3TOM KaxXnas M3 XKWI JOJDKHA MMETh OTACIBPHYIO TOUKY ITOIKIIOYEHM K Ia30IlpOBONY;

- Kaxmas Xuia Kadels MOLKHA MMeTh MApKHPOBKY M OTACIBHYIO KJIEMMY Ha KJIeMMHOM
mutke KNI,

- kabemp g KUTT jomkeH OHITh THOKMM, HMETh MeIHBIe TOKOBENYIIUE XWIbl U JBOMHYIO
HU30JISIIUIO.

5.6.2 KHII ycraHaBIMBaOT Hall OChI0O MATHCTPAIBHOTO Ta30IIPOBOJA CO CMEIlEHNEM OT Hee
He manee 0,2 M OT TOYKM MOAKIIOYEHHS K MariCTpalbHOMY ra30MpOBOAY KOHTPOJBHOIO IIPOBOAA.
B caydae pacmomoxeHHS MarucTpajJbHOTO Ta30IpoBOMia Ha ydacTkKe, rie sKcivryatamus KWIT 3ar-
pyoHeHa (ITammHg, 60J0TO W Op.), MOCAeIHNe MOTYT OBITh YCTAHOBJICHB B OJMVDKAWIINX YIOOHBIX
I SKCIUTyaTallii MecTax, Ho He maiee 50 M OT TOYKH MOAKIIOYEeHHUS KOHTPOJIBHOTO MPOBOJA K
MAarucTpaIbHOMY Ta30IIPOBOMY.

5.6.3 JIma Bcex KUII momkHa 6BITh 0OecIiedeHa BO3MOXKHOCTh KOHTAKTa HEIOJSIPU3YIOIIe-
rocs 91eKTpoja CpaBHEHHSI C TPYHTOM B 3a(PMKCHPOBAHHOI Ha MOBEPXHOCTH 3eMJIM TOYKE U3Mepe-
HHUHA HAJ OCBIO TPYOHI.

5.6.4 KoHTponpHEIE KabelH ceAyeT IMPUCOeANHIT K TpyOe Ha pacCTOSHUHU He OJImKe Tpex
JMaMeTpOB TPYOBI OT MecTa IPUCOeANHEeHUS APeHAXHOro Kabelsa ycTaHOBKM KAaTOOHOM VI JApe-
HAXHOM 3allUTHI.

5.6.5 Tumsr 1 xapakrepuctuku KWII npuBeneHH B Tabnuue S.1.

5.6.6. KHII 151 KOHTPOJIS MOTeHIIHAIA MATHCTPAJIbHOTO Ta30IIpOBOJia YCTAaHABIMBAIOT BIOJH

ero Tpaccel gepe3 0,5—1,0 km. ITpu stom KHUII monkeH OHTH OCHAllleH ABYMS KOHTPOJBHBIMU
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KaOeJIMU: TIepBHI Kabellb — OCHOBHOI, BTopoil — ayomupyoomuii. CedeHne KOHTPOJIBHOTO Kabe-

7 (II0 MeIu) MOIKHO OBITH (2x4) MM?.

5.6.7 KUII mig KoHTpoId MOJASIpU3allHOHHOIO IMOTEHIIHATa JOJDKeH UMeTh KOHTPOJIbHBIN
IIUTOK ¢ KJIeMMaMHM, K KOTOPHIM ITOTKJIIOYAIOT KaTOMHBIN BEIBOI OT MardCTpalbHOTO Ta30MpoBoaa
M KabelH OT CTAIlMOHAPHOTO JOJTOAeHCTBYIONIETO VCTPOMCTRA, U3MepSIolIero moreHuail. Ha

LIUTKE JODKHO OHITH IPedyCMOTPeHO KOMMYTHUPYIOIIee YCTPOMCTBO, pa3MBIKaoIlee IeTh MarucT-

paJ'IBHBIfI Tra3oIIpoBOd — BCIIOMOTaTeIbHBIN 3MEKTPOL.

5.6.8 KUII mig KoHTpoad paboTH IPOTeKTOPOB, AHOAHBIX 3a3eMIeHI U 3JIEKTPHYSCKUX

NIEPpEMBIUYCK JOJDKCH UMETh HC MCHEC IBYX KIICMM, K KOTOPBIM ITOAKTIOYAIOT O0BEKTH U3MEPCHUA 1

HUTyHT HeoO0X0oaMOoro HOMUHANA I HU3MEPCHUA CHIIBI TOKA.

Tabaunma 5.1 — Tuns u xapakrepuctuku KMIT

Pacnionoxenne KATI CeucHme
Hasnauenue
KHII BIOJIb TPACCHL KOHTPOJb- Tpumegarue
MarucTpajbHOIO HOTO KabeJist
Ta30IIPOBOAA (10 Mem)

Kontpons B rouxax gpeHaxa YK3, (2x4) MM’ | OcHammaeTcs ycTpOMCTBOM ISt
IO PU3AITMOHHOTO V13, IpOTEeKTOPHEBIX M3MEPECHUS TONSPU3aIAOHHOTO
TIOTEHLIMAJIa MATUCTPAJIFHOIO | YCTAHOBOK U 9epe3 NOTeHLHAIA
Ta30IpOBOIa 0,5—1,0xm
KoHTpoas cunbl ToKa B Tpybe |Uepes 3 ... 5 km (2x4) mv’ | 2 xabenst MexcTy TOUKaMH

NOAKMIOICHH Jepe3 50—60 M
KoHTpoms moTeHITHana C obenx cTopoH nepexoa| (2x4) MM’ |2 kabens ot Tpy6EI ¢ paccTosTHMEM
ra30IIpOBOJA W KOXYXa, CHIIEI MEXIY TOYKAMH IIOAKIIOYCHAS Iepe3
TOKA B TpyOe Ha Iepexofie 50—60 M ¥ OTHH OT KOXyXa
HOZL &/ ¥ X/1T
KoHTponb moTeHIMaTaHa | B MecTe ycraHOBKH (2x4) MM* | ITo 2 ka6enst OT Tpy6H C
MAaTHCTPATHLHOM Ta30IpOBOJIiE | coemuHECHUA PACCTOSTHMEM MEXIY TOUKAMHU
B MECTe H30JIHPYIOIIErO IOAKMmoYeHNd yepe3 50—60 M
coenuHeHun ((paaHer, ¢ 00€HX CTOPOH COCIMHEHHS
BCTAaBKA)
KoHTpois moTeHIHana Ha nepecegenuu ¢ (2x4)mM* | Omun Ka6ess oT TPYOHI, APYTOi
MATHCTPAIBHOTO ra30IIPOBOJA | IPOTSXCHHBIMHA OT IEePeceKacMOr0 COOPYXCHHUSA
Ha IepecedeHIH C IPYTAMA | MoA3eMHEIMHA
COOPYXKEHHUSAMHU KOMMYHMKALASIMA
KoHTpoms 3a3eMiieHAs B Mecre moaximogeHnA (1x4) MM* | 3amuTHOE 3a3eMIICHME OT 3aIMATHL

3a3eMJISTIONUX YCTPOMCTB HaBECHHBIM MTEPEMEHHBIM

HAMPSDKEHUEM
H3MepeHne pasiTHIHEIX Ha ygacrkax Cormacro | CornmacHo TpeGOBaHMAM H/WIH
KOPPO3HOHHEIX MAPAMETPOB | MOBRIICHHOMN HA O COITIACOBAHMUIO C 3aKA3YUKOM
MAaruCTPaIbHOTO Ta30MpPOBOIA | KOPPOIAOHHOK
B KAI1 OIIACHOCTA W COTIIACHO

HA

MoHTax ¥ KOHTpoJIb paboTH | B Mecte coepHeHAs Cornacao | CornacHo TpeGoBaHIAM ¥/HiA
IIPOTSDKCHHBIX aHOXHBIX TIPOTSKCHHRIX HA TI0 COITIACOBAHMIO C 3aKA3IAKOM
3a3eMJICHI 3a3eMIIMTENCH
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5.6.9 KHII Ha MarucTpaJbHOM Ta3oIpoBOJEe CIEAYeT YCTAHABIHBATE:

- Ha KaXJOM KIIOMeTpe B OOBIYHBIX YCIOBUSIX M He pexe deM depe3 500 M mpu mepecede-
HHHM MATMCTPaIbHOTO Ta30IPOBOJAa 30HHI IMOBHIIEHHON KOPPO3HOHHOM OIMacCHOCTH;

- B Toukax Apenaxa YK3 (VI13);

- B MecCTaX M3MeHEeHHS HaIlpapJIeHUs (YIJIOB ITOBOPOTA) MAriCTPaIbHOTO Ta30MpoBoOa;

- YV KpaHOBHIX IUIOIIAIOK;

- Y BOAHHIX ¥ TPaHCIIOPTHBIX IEPEXONOB (C 00enX CTOPOH);

- y IepecevYeHNsT MaruCTPATBHOTO Ta30TPOBOIA ¢ IPYTHMH TPyOOIIpoBOZaMu, He Aaiee 10 M
OT TIepeceIcHUS;

- B MeCTaX MAaKCHUMAaJIbHOTO COMVKeHHSI MarHCTPAJBEHOTO Ta30IPpOBOA ¢ AaHOMHBIM 3a3eMJle-
HHEM;

- B TIyHKTaxX MOMKIIOYEHUS] ApeHaxKHOTo Kabelst K TpyOonpoBoay;

- Ha KOHIIaX 3aJJaHHBIX 30H 3alllUTH.

5.6.10 IIpu mHOTOHUTOYHOM cucTeMe rasomposonoB KHUII cienyer ycraHaBiuBaTh Ha KaxX-
JIOM MaTUCTPAIFHOM Ta30IIpPOBOMAE MO OMHON JMHHUH, MePIEeHINKYISIPHON OCH MaruCTPabHOIO
ra3oIpoBoa.

5.6.11 Ha mom3zeMHbIx coopyxkeHusx nmpomiuromanok (KC, T'PC, THC u ap.) KHUII Heobxo-
JUMO OCHAIaTh YCTPONUCTBAMM i1 U3MepeHU IOSPH3ALMOHHBIX MMOTEHIIHATIOB M YCTAHABJIMBATH:

- Ha KOMMYHMKaIUsIX JMHOK 6oJee 50 M — mocepennHe WIM ¢ UHTepBaJioM He 6oiiee 50 M;

- Ha pacCTOSHUH He MeHee TpeX MHaMeTpPOB TPYOOIpPOBOIA OT TOYEK ApeHaxka YCTAHOBOK
3JIEKTPOXUMUYIECKOM 3all[MTHI;

- B Hauaje, cepeiHe, KOHIIe BXOAHHIX U BHIXOMHBIX Koutekropos ITY, ABO u KII;

B MecTax IlepecedeHusS KOMMYHHKAIIHIA;

B MeCTaX W3MEHEeHWs HalpaslieHHUs IpH JIMHe Y9acTKa KOMMYHHUKaIUu oonee 50 M;

- B MecTax cOmmkeHNs KOMMYHHKAIIUI ¢ COCPeOOTOYeHHBIMU aHOTHBIMH 3a3¢MJICHISIMIM,

- He MeHee YeM B YeThIpeX AUaMeTPaAIbHO MPOTUBOIMOIOXHBIX TOYKaX MO TIEpUMETPY BHEIII-
Hell TIOBEpXHOCTHU pe3epByapa.

Bo Bcex Toukax m3aMepeHUsI MTOTeHIIHATIOB JIOIXHA OBITh ObecleueHa BO3MOXHOCTh KOHTAK-
Ta HeMOJSIPU3YIOMEeTOCs AIEKTPOoAa CpaBHEHHS ¢ TPYHTOM Hal OChIO ra3ompoBoAa B ITOCTOSTHHO

3ahUKCHUPOBAaHHON Ha IOBEPXHOCTH 3¢MJIH TOYKE M3MEpPEHUA.

5.7 Koppo3uoHHbIi# MOHATOPHHT
5.7.1 Cucrema KOppO3MOHHOTO MOHHTOPHHTA COCTOMT M3 JATYMKOB KOHTPOJISA 3JE€KTPOXH-
MUYECKOH 3allUTHl U JATIMKOB (MHIWKATOPOB) KOPPO3HMM, HABOMOPOXUBAHUSA U JPYTUX IapaMeT-

poB, cMoHTHpoBaHHBIX B K/II1, 1 ycTpoiicTB mpeobpa3oBaHus M ITepeiady TOKa3aHWA STUX JaTYH-

KOB Ha I[I/ICHGT‘IepCKI/Iﬁ ITYHKT.
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5.7.2 KAII cnemyer ycraHaBIMBATh Ha KOPPOZMOHHO-OMACHBIX YIacTKaX MaruCTpajaIbHOIO ra-
30IIPOBOJA, Ha IePeCceUeHUsX ¢ IeKTPpUGUITMPOBAHHBIMY XeJIe3HBIMI TOPOTaMU 1 aBTOCTPaTaMU.

5.7.3 OcHamerHocth KJITT 1 MecTa MX yCTaHOBKHU OTIPEHEIIIOT B COOTBETCTBUH C “PyKoBoj-
CTBOM TIO BKCIUTyaTalliid CHCTEM KOPPO3MOHHOIO MOHUTOPUHIA MAarMCTPaTBHEIX Ta30IpPOBOIOB” [5]
IO TpeOOBaHMIO M/IUIN COITACOBAHUIO C 3aKa3IHUKOM.

5.7.4 KAII nomxeH uMeTh IIUTOK ¢ KIeMMaMu [T TOAKIIOUeHMS IBYX KOHTPOJbHBIX IIPO-
BOIOB OT MarucTpaJIbHOTO Ta3olpoBoJa ISl U3MEPeHUS TOKa B Tpybe U JaTIMKOB KOPPO3UOHHOIO
moHuTopuHra. B coctap KJIIT Moryr BKiIto4aThes CaeAyIole JaT9UKKW, MOHTHpYeMble Ha pas3iIhd-
HBIX DIyOMHAaX, COOTBETCTBYIOIINX BepXHel, cpefHell U HIDKHeH 00pa3yIolINX ra3oIpoBOa;

- CTallMOHApHEBIE 3JIEKTPOMBI CpaBHEHMUS;

- YCTpOMCTBa IUIST M3MEPEeHUS ITOIIPH3allMOHHOTO TOTeHITHATA,

- BCIIOMOTAaTeJbHBIe 3JIeKTPOIBl — UMUTATOPH AedekTa U30MAINY;

- JaTINKU (MHOIUKATOPHI) KOPPO3UU IS OIpeielIeHUsI CKOPOCTH KOPPO3UH, MOIKIIOUeH-
HBEIe W He TIOOKIIOYeHHEBIE K Tpyoe;

- DaTINKW (MHIUKATOPH) BHEIpPEeHMS BOIOpPOAA;

- IpyTHe JaTINKN, KOHTPOJIUPYIOIINe KOPPO3HOHHBIE IIPOITECCH Ha Ta30IpOBOJIE.

5.7.5 KIII momkeH OBITH COBMEIEH ¢ MApKEPOM PaCCTOSIHUSI, TpeaHa3HAUYESHHBIM IS TIPU-
BSI3KH JAHHBIX BHYTPUTPYOHOM HmedekTockonmuu. I1o TpeOGoOBaHMSIM 3aKa3uWKa JaHHBIE JATINKOB
KIII MoryT 3aBOOUTHCS B CHCTEMY OTUCTAHLIMOHHOTO KOHTPOJ U IMepedaBaThCsi Ha OUCIETIepC-

KWH IIYHKT.

5.8 DnekrpocnadkKeHHe YCTAHOBOK KATOAHOM 3aILUTBHI

5.8.1 DnekTpocHabxkeHne YK3 ra3onpoBoIoB TOJZKHO OCYILIECTBISTHCA OT CYIIECTBYIOIINX
JIDII HampstkenueM 0,4 win 10 (6) KB WK MpoeKTHPYEMBIX BIOJBTPACCOBHIX JUHUIL U aBTOHOM-
HBIX HCTOYHUKOB, KOTOPHIe SIBISIOTCS He3aBUCUMBIMH UCTOYHMKAMHM 3JIEKTPO3HEPTUH, B TOM YHC-
Jie UCIIOJIb3YeMBIMU B CIIYK0aX CBSI3HM M TelleMexaHUKU AodepHUxX obuects OAO “Iasmpom™.

5.8.2 DnexkTpocHabxkeHre YK3 razonpoBoooB JOJDKHO OCYLIECTBIATHCS MO 2-ii KaTeropuu
HaJIeKHOCTH.

5.8.3 Bmoasrpaccosyio BJI 10 (6) kB cienyeT npoeKTHpoBaTh IPH OTCYTCTBUH WIN HU3KOK
HaJIeXHOCTHU CYIIECTBYIOIMUX HCTOYHUKOB IMUTAHMS, a TAKKe IS OMHOTO TEXHUYECKOTO KOPHIIopa, B
KOTOPOM MPOXOAMUT He MeHee TpeX HUTOK rasomnpoponos. K BJI Hu3Koll HaleXXHOCTH ciieayeT OTHO-
CHUTH JIMHUHU, paboTalolue Ce30HHO WIH JOoIycKalollllie cyMMapHble TepephiBEl B pabote Ooiee 80
yacoB B kBapraj. [IpoekTupopanue nogkiutodeHus YK3 k BJI HU3Kol HaleXHOCTH He HOITyCKaeTCs.

5.8.4 B TpymHODOCTYIIHBIX paiioHax WIS 3MekTpocHabdxeHus YK3 mpemycMarpuBarh pado-

YUA M pe3epBHBIA MCTOYHUKH THTaHuA Kaxnoir YK3. Ilpu 3ToM ciemyeT mpenycMaTpUBaTh aBTO-
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MaTU4YecKOoe BKIIOYeHHe Pe3epBHOTO MUTAHUS MPH MCUYS3HOBEHUM HAIpPsDKEHUSI Ha paboyeM HC-
TOYHUKE MHUTAHUS.

5.8.5 DaekTpocHabXeHNe YCTAaHOBOK KaTOMHON 3alllTHI CIEAyeT IpeaycMaTpiUBaTh OT Haxo-
IAIIUXcs BOIM3U Tpacchl WM Tiepecekaronux ee BJI 10 (6) kB, uMeloImx pesepBHOe MUTAHUE; IPH
HX OTCYTCTBMH WIH MPH HU3KOM HaIeXHOCTH cyllecTByomux BJI — snonsrpaccosyio BJI 10 (6) kB ¢
nutaHueM oT KC ¢ ycTpoiicTBOM IyHKTOB CEKITHOHMPOBAHMS 1 aBTOMATHIECKOTO IIOBTOPHOTO BKJTIO-
YeHHUS.

5.8.6 IIpu TexumyecKoM 06OCHOBAHMH JOIYCKAETCS TIPOSKTUPOBAHUE JIMHUN 3IeKTPOCHA0-
XEeHHUS] U aHOIHBIX JMHUUA B KaOSIbHOM MCIIOTHEHWH.

5.8.7 Ha BponsrpaccoBbeix BJI 10 (6) kB ¢ mogkmodeHnem Ha KC cienyeT mpeaycMaTpHBaTh
3alIUTy OT MeX(ha3HBIX 3aMBIKAHIH: TOKOBYIO OTCEYKY M MaKCUMATHHYIO TOKOBYIO 3amuTy. Jomyc-
KaeTcs IpUMeHeHUe HeceIEKTUBHBIX 3aIllUT COBMECTHO C YCTPOMCTBAMM aBTOMATHIECKOTO MOBTOP-
HOTO BKJIIOYEHUS, HCIPABIIOIIUMH YKa3aHHOe HeCeIeKTHBHOE NEHCTBHE 3allNTHI.

5.8.8 3amuTy or omHOMA3HBIX 3aMBIKAaHMI Ha 3eMJIIO CJIeYeT MpeaycMaTpiuBaTh B COOTBET-
ctBuu ¢ [1DY. B paiioHax co CIOXHBIM pelibe(oM, B OOJIOTHCTON MECTHOCTH U TPHU COOPYXKEHUH
cuelMaldbHBIX nepexonoB BJI ciemyeT mpemycMaTpuBaTh CTPOMTEIBCTBO JOPOT BIOIH JIMHUHN K
TMOIBE3Mbl K KaKIOM OIope WIH BepTOJIeTHOEe OOCITyXHWBaHUeE.

5.8.9 Ha smomsrpaccosoii BJI 10 (6) kB, Ha ygacTkax Mexmy aBymst coceqauMu KC ciemyer
MIPOeKTUPOBATh He MEeHee IBYX MYHKTOB CeKIIMOHUPOBaHUS ¢ BHIKIIOYATSJISIMH M, KpOMe TOTO, OTUH
IIYHKT aBTOMATHYECKOTO BKIIOUEeHUS PEe3epBHOTIO IMUTAHUS B ClIy4ae IBYXCTOPOHHETO MUTAHUSI
JmHuu ¢ npomiutomanok KC. Yepe3 5—7 kM o Tpacce HeOOXOIUMO NMPOEKTHPOBATh YCTAHOBKY
pa3beIMHUTENESH I OTKITIOUeHHS MOBPEXIeHHBIX YIACTKOB JUHUM M IIPOU3BOJCTBA peMOHTA.

5.8.10 Tum pesepBHBIX HCTOUHHUKOB 3ieKTpocHabxeHnsa YK3 oIlpemenseTcs IIpOeKTOM ¢
V4eTOM IIPUPOTHO-KIMMATHISCKUX YCIOBUM 3KCIUTyaTallMH.

5.8.11 Ilpu mpoekTUpOBaHIHU BIOJBTpaccoBbIX BJI mis simeKTpocHaOX)eHUS DX3 HeoOX0omu-
MO IIpeAycMaTpUBaTh IIpHUMeHeHNe ITYHKTOB CeKIIMOHNPOBAHUS C aBTOMaTHIeCKHUM BKIIOUSHIEM
pPe3epBHOTO MMUTAaHUS, ASIUTEIbHOM 3alllUTHl, CUTHAIU3AIIUIO, KOHTPOIb HATUYMS HaIIPSKEeHUS
Ha BroabsTpaccoBoii BJI, mucraHIIMOHHOE yIIpaBjieHHe, aBTOMATA3MPOBAHHBIN YUET 3JIeKTPOsHEP-
TUH, IpUMeHeHNe U30JIMPOBaHHBIX IIPOBOMIOB U Ip.

5.8.12 Ilpu mpoekTUpOBaHUHU 3MeKTpocHaOKeHNsT YK3, KpaHOBBIX ILTOMIANOK M APYTHX JIH-
HeHHHIX IOTpeOuTeNel, pacloJoKeHHEIX B HEIIOCPEACTBeHHON OJIM30CTH APYT OT Opyra, HeobXo-
IUMO TIpeIycMaTpuBaTh B KOMIUIEKCe MX OCHOBHOE U pe3epBHOE 3JIeKTPOIIUTaHUE.

5.8.13 IIns smekTpocHabxeHnns YK3 mpu oTcyTCTBUYM BHEITHUX MCTOUHUKOB TOKA PEKO-

MCHAOYETCA IPOCKTUPOBATh SJICKTpOCHa6}KeHI/Ie OT aBTOHOMHBIX UCTOYHMKOB: 3JICKTpOoarperaroB
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C Ta30BBIM, TU3CJIBHBIM WA OeH3MHOBBIM JBUTaTeJIeM, TCPMOIJICKTPOIreHEpaToOpoOB, Typ6OEUILTep—

HaTOPOB, BETPOSHEPTCTUYCCKUX YCTAHOBOK WU APYTHUX aBTOHOMHBIX MCTOYHHMKOB TOKa.

6 Pacuer 3/1eKTPHYECKMX XaPAKTEPUCTHK 3AIMMINAEMBIX MATHCTPAJIbHBIX
ra3onpoBoiOB

6.1 SHGKTpI/I‘{eCKJ/Ie XapaKTCPpUCTUKM 3alllMIIacMBIX MarucTpajJbHBIX Ia30IIPpOBOIOB ABJIA-

I0TCA OCHOBHBIMU ITapaMeTpaMHM, OIIPCACTIAIOIINMHA pacIipeae/ICHHe 3alllUTHOIO TOKa. K IIepBUY-

HBIM 3JICKTPHUYCCKUM IIapaMeTpaM Ira3oIIpoOBOIa OTHOCATC:

- TlepeXofHoe CONpPOTHBIeHHe, R OM.M’;

- IIPOONBHOE CompoTuBiIeHue, R , OM/M.

6.2 WcxonHble naHHBIe OIS OIIpSOC/ICHUS 3JICKTPUYCCKUX XapaKTepHUCTHK Ira3oIpOBOOOB:

- auameTp Tpyosl, D , M;

- TOJIIMHA CTeHKH TPYOHI, §,, M;

MapKa CTaJi TpYOHI;

- COIPOTHBIeHUE M30IAIuu, R , OM.M?;
us

6.2.1 IlmameTp TasoIpoBojia, TOJIINHY CTeHKU TPYOBI, MApKy CTalIH TPYOH M IIMyOMHY ee

DIyOMHa YKJIAIKU Ta3olnpososa, H , M.

VKJIaIKHU OINPENeTISIOT 10 MPOeKTHON TOKYMeHTAIlUH.

6.2.2 CollpoTuBJIeHUe W3OJSLIUN 1T BHOBH CTPOSIIUXCS U PEKOHCTPYHPYEMBIX MarHCT-

CpeIHEC YVICIbHOC 3JICKTPHUYCCKOC COIIPOTUBJICHHUS I'PYHTA, pe, OM.M;

PaANBHBIX Ta30IIPOBOAOB OIIPEACIIAIOT B 3aBUCUMOCTH OT THIIA U3O0JIAIIUH IIO TabJMiIe 6.1.

Tabnuia 6.1 — ConporupieHNe U3OMALMH CTPOSIIHXCI M PEKOHCTPYHPYEMBIX Ta30IIPOBOIOB

Tt H30AMUOHHOTO TIOKPHITHSA

ConpoTHBIeHHE H3ONALUK
rasonposona R, OMM?

Tpex-, ABYXCIIOHOE ITOIMMEPHBIE IIOKPHITHS HA OCHOBE

Bcee MTOKPRITHS HOPMATTBHOTI'O THUIIA

TepMOpPEaKTUBHBIX CMOJ M IIONKOTehIHA 3-10°
TTOKpHITHSL Ha OCHOBE TEPMOYCAXUBAIOIIMXCS MATEPHAIOB
Yemrennsie | Bee ocTaybHEIE IOKPRTHSA, KPOME MACTUYHEIX H IIOJIMMEPHO- 1-10°
OUTYMHBIX
510*
MacTugHEe ¥ HOTMMEPHO-0UTYMHBIE TOKPHITHSI
5-10*
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6.2.3 CompoTuBJIeHNEe U30ISAINN SKCIUTyaTUPYeMBIX Ta30IIPOBOIOB ONPEASISIOT IO Pe3yihb-
TaraM u3bicKaHui. [TopsSmoK oIpenenaeHNs COMPOTHBISCHUS U30SAIUNA IKCIUTYaTUPYIOIIHUXCS TPY-
60IPOBOIOB IIpHBeleH B “PyKoBOACTBe IO 3KCIUTyaTallii MMPOTHBOKOPPO3MOHHON 3aIIUTH TPYOO-
npoBosioB” [4].

6.3 BropiYHBEIMH 3JIEKTpHYeCKHMH TTapaMeTpaMH Ta30MpoBoJa SBISIOTCS TOCTOSTHHAS pac-
IPOCTpaHeHMsT TOKa, BXOMXHOE U XapaKTepUCTUIeCKOoe COMPOTUBIIEHUE, KOTOPHIC OIIPEeNeIsIioT pac-
YETHBEIM TIYTEM.

6.3.1 IIpomonpHOE compoTUBIeHUe TpyObonposona R , OM/M, BRIYUMCIAIOT 10 hopMmyIie

R~ p"'s)s , (6.1)
m m m

e p, — YAEIbHOE DJEKTPUYECKOe COMPOTUBIEHHe MaTepuaia Tpyosr, OM'M (OMpenensioT B 3a-
BHCHMOCTH OT MAapKH CTalH Mo Tadymile 6.2);

D — nuametp TpyGHL, M;

8 — TommuHa CTEHKHU TPYOHI, M.

IIpononbHOe CONPOTHBIEHNE CTAIBHBIX TPYOOIPOBOAOB R , UMEIOIIUX CTaHOAPTHHIE pas-

MepHI, B IIPAKTHKE CTPOUTEIHCTBA MATHCTPABHBIX Ta30MPOBOAOB B 3aBUCUMOCTU OT YAEJIBHOTO

SJICKTPHYCCKOI'O COIIPOTUBIICHMUS TPY6HOﬁ CTaJIX OIIPEHCIIAIOT M3 NMPUIOXKCHHUA A.

Tabauuma 6.2 — YoelpHOe 3JeKTPHYECKOE CONPOTHRICHNE PAa3INIHBIX MapOK TPYOHOM cTain

Mapka TpySHof cTan: VaensHOe ﬁzg{%?:;ﬁ;’%ﬁ?:mmeﬂne
17TC, 17T2C®, 0812CP 2,4510 7
1812, CT3 2,18-1077
18T2CAD, 18XT2CAD 2,63:10 7
15ICTIO 2,81-1077
,(Z)[Ta:;HT:ITZ ;)Igrapxe cTam 245107

6.3.2 IIpu U3MeHAOIIENCS TOMIINHE CTeHKH TPYOBI BAOIB TPYOOIIPOBOAa pacder IPOLOIb-

HOTO COIIPOTHUBJICHUA IIPOMU3BOIAT IIO cpeL[Heﬁ €€ BCIIMYHNHE 8m oM

amc= Zamt 'li
' 21

rae O , — TOMIIMHA CTEHKH TPYOHI /-TO ydacTKa TpyOOIIpOBOZa, M;

: (6.2)

|, — muHa y4acTKa TPyOOIPOBOIA C TOMIINHON CTEHKH §, , M.
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6.3.3 TlepexomHoe coIpoTHBIeHUe Tpybonposona R , OM.M?, BHMUCIAIOT 0 dhopMmyte
R =R, *tR, (6.3)
rae R — CONpPOTHMBICHUE U3OISLIMOHHOTO IOKPHITHSI TPYOOTIpoBOZa, OMm'M?;
Rp — COIIPOTHUBIIEHHE pacTeKaHUIO TpyOoIpoBoma, OMM2.
6.3.4 CompoTHBIeHHE pacTeKaHWIO TOKa TPYOOIIpoBOIa RP, OM-M?, BEIUHCIISIIOT IO (POpMYyJIe
-D

R = Pe m 0’4'RP

. . 6.4
2 D,H,R, €4

7
6.3.5 CompoTuBjieHue pacTeKaHHWIO TOKa TpybonmpoBona Rp, OM'M, BEIYHCISIOT IO hopMyJIe

p= pa .ln 0:4'R‘Rp , (6,5)
2. D,-H,-R,
rie H — riybuHa 3aieraHus TpyOoIpoBoza, M;
p, — CPEIHEe VIeIbHOe 3JIEKTPUYECKOe COMPOTUBICHUe TPyHTa, OM'M, BRIMHUCIISIEMOE TI0
dbopmyme o = (Zli)2
Ty (66)
=14/Py

IIe /,— IIMHA i-TO y4acTKa C yAeJbHBIM SJIeKTPUYECKUM COTIPOTUBIIEHUEM TPYHTA P, M;
" — KOMMYECTBO YYaCTKOB C YAEIbHBIM 3T€KTPHIECKUM COMPOTUBICHUEM TPYHTa P . .
6.3.6 3HaYeHUsT COMPOTUBIICHUS PACTEKAHUWIO TOKA MATHCTPaJbHBIX ra30IpOBOAOB Haubo-
Jiee PacIpOCTpaHEHHEIX AMaMETPOB IS Pa3IUIHBIX YAeJIbHBIX COMPOTUBIICHHI TPYHTA MpUBEAe-
HH B IpuwioxeHuu b.
6.3.7 IIporHo3upoBaHUe U3MEHEHHsI NePEeXOJHOTO CONPOTHUBIeHUs Tpybonposona R (1),

OM.M, OCYHICCTBIAIOT IO (I)OpMyJIaM
R(® =R +R (1), 6.7)
— W i
Rn(t)—Rp'i'RwO € ’ (68)

rae R, — HayaibHOe 3HaYeHHe CONMpPOTUBIESHHsS M3ONSALMU Tpybonposona, OM-M?;
Y — Ko3d@dHULHEHT, XapaKTepU3YIOLUi CKOPOCTh H3MEHEHHS COITPOTUBIIEHUS U30JSILNHU BO
BpeMeHHU; Il TpyOoIpoBoaoB, moctpoeHHBX mo TOCT P 51164, v = 0,1092.
B Tabmuite 6.3 npuBeeHb MPOrHO3UPYEMBIe 3HAYEHHS COIIPOTHBICHMSI Pa3TUIHBIX TUIIOB H30-
msmpm Ha 10-3, 20-i1 1 30-11 rof st Tpy6oIpoBoIoB, TOCTPOeHHBIX B cootBercTBrr ¢ TOCT P 51164.
6.4 TTocTOgHHYIO paclpocTpaHeHHs TOKa BIOJIb TPyOOIIpoBoaa ., 1/M, BEIYHUCISAIOT IO ¢op-
MyJie

R, (6.9)
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ITocTostHHYIO pacmpocTpaHeHMsI TOKa BIOJIb TPyOOIpoBoaa Kak (hyHKIMIO BpeMeHU o(1), 1/M,

BBIYHCISIOT IO hopmyrie

olt)= R, (6.10)

Ta6auna 6.3 — IIporHo3upyeMble 3HaYeHUSI COIIPOTUBICHUS M30IAINOHHOTO MOKPHITUS

Tpybonposona R (1) 4epe3 10, 20 u 30 seT ero sKcIUIyaraunu

ITporHO3UpyeMOe COTIPOTHBIIEHHE W30 SLMH

TlI1 H30/ANEOHHOTO IIOKPHITHA TpyGomposona R,(#), OM'M?, yepes
10 et 20 ner 30 ner
Tpex -, IBYXCIOMHOE TTOTUMEPHEIE
TIOKDHITUS HA OCHOBE TEPMOPEAKTUBHBIX
CMOII ¥ ooneduHa; 100000 37500 12150
TIokpHITUSA Ha OCHOBE
VeweHHEe | TePMOYCaXMBAIOIIN XCS MATEPHAJIOB

Bce ocTalbHEIE TIOKPEITHS, KDOME 33000 12500 4050
MAaCTUIHBIX ¥ TIOIMMEPHO-GUTYMHBIX
MacTHyHEE ¥ TOTMMEPHO-0UTYMHEIE 16700 6250 2030
TIOKPHITHSI

Bce IOKPHITHS HOPMAIBHOTO THTIA 16700 6250 2030

6.5 XapaKTepHCTHYECKOE COIIPOTHUBIEHHEe TpyOompoBona Z, OM, BHYKCIAIOT 10 popMyie
Z=\R,R,. (6.11)

6.5.1 Eciu Touka napeHaxa YK3 pasnesnsier TpyOOIIpoBO Ha IUIeYH C pa3TMYHBIMU DJIEKTPH-
YeCKMMM ITapaMeTpaMi, TO XapaKTepPUCTUYECKHE COTMPOTHBIIEHUS TIpaBoro Z , OM, u jieBoro Z , OM,
wieya TpyooIpoBoAa BEUUCISIOT 1Mo dhopMysiaMm

Z, =1/R,,,,,~R,,,, , (6.12)
Z,=\R,,‘R,,, (6.13)
rme R, U R — IpOIOJIbHOE CONPOTHBIIEHNE COOTBETCTBEHHO MPABOTO M JIEBOTO IUIeY TPyOOIpPOBO-
nma, OM/M;
R, 4 R — IepexoqHOe CONPOTHUBIEHHE COOTBETCTBEHHO MPABOTO M JIEBOTO ILIEY TPYOOIPOBO-
aa, OMM.

BxomHoe compoTtuBneHne Tpyoomposona Z , OM, BEMUCIAIOT o dopmMyie

em?

Z,Z,
Lo Z,+Z, (6.14)
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Ecau xapakTeprcTHUeCKHe COIPOTUBIEHMS MPABOTO M JIEBOTO Tied TPyOOoIpoBoAa odWHa-

KOBBI, TO BXOJHOE CONMpPOTUBIeHNE Z , OM, BRIYUCISIOT TI0 popmMyIie

z, =%,/R,,,-R,,. (6.15)

6.5.2 BxomHoe cOIpOTHBJIeHHe TPYOOIpoBoaa KakK (DYHKLUIO BpeMeHH JKCIUTyaTauuu Z,_ (1),

OM, BEIYHCIISIOT IO HopMyIte

Z ()= %\/R,,, ‘R, (). (6.16)

7 PacueT napamMeTpoB KATOAHOI 3aIMUTHI TPYOONPOBOIOB

7.1 Ha ocHOBaHMHM pacCUMTAHHBIX 3JIEKTPUIYECKMX ITapaMeTpoB TPyOOIpoBoAa ONPEAeIsSIOT
KOJIUYEeCTBO YCTAHOBOK M 3JIeKTpHUUeCcKHe ITapaMeTpHl IIpeobpa3zoBaTenell KaTOMHOM 3alllUTHI, KO-
JIMIECTBO M THIT aHOTHBIX 3a3eMIUTeNIel, NX yaajdeHNe OT 3allldIllaeMbIX 0OBbeKTOB, a TaKXKe BHIOM-
paroT MecTopacmoiaoxeHue YK3.

7.2 OcHOBHBIMH HapaMeTpaMi YK3 SBISIOTCS cHJia TOKA M JUTHHA 3alllUTHOM 30HHI, CO3Ma-
BaeMol 3Toi ycraHOBKOM. IIpu pacueTe HeoOXOMMMO YIUTHBATD U3MEHEeHNE COMPOTUBIEHUS H30-
JISITAY BO BpeMeHHU. PacdeT BHITOTHSAIOT Ha HAYAIBHBIA M KOHeYHHIH (Kak mpasuno, 30 jer) cpok
cykOH YK3.

7.3 Pacdet mapaMeTpoB YK3 cBOAUTC K ONPEACIICHUIO KOJIMYECTBA U MOLTHOCTH KaTOXHBIX
craHMit Ha TpyodompoBoae. Komyectso YK3 onpenensieTcst JIMHON 3aIllMTHOM 30HBI 3THX CTaH-
Iuil. MOITHOCTh KaTOAHBIX CTAHLIMM 3aBHUCUT B OCHOBHOM OT CHJIBI 3alIMTHOTO TOKA U COIMPOTHUB-
JICHHSI aHOTHOTO 3a3¢MJIICHHS.

7.4 Konn4ecTBO YyCTAaHOBOK KaTOAHOM 3aluThl N, IT., HEOOXOAUMMOE I 3alllUTHl TpyOo-
npoBoda IIUMHOM L., M, BEIUMCISIOT MO (POopMyJie

n=L, (7.1)
L

)
rae L, — iMHa 3alMTHOM 30HbI oqHOi YK3, M.
7.5 yMHY 3aIlIATHOM 30HBI L , M, BHIYUCISIOT IO (hopMyJie
L,= iani'"”, (7.2)
a® k-U,,
rae k — ko3 PUlLIHMeHT, YINTHBAOIIHA B3auMOBIHIHIE cocemunx YK3 (mus omuHounoit YK3
k = 1, nns YK3, paboraloliieil pagoM ¢ coceTHUMH, k = 2);

U . — cMellleHHe pasHOCTH MOTEHIMANOB Tpyba—3eMiIs B TOUKe JpeHaxa, B;

Umau =|Uu|_|Ue

b (7.3)

U, — MUHAMaJIbHOE CMeEIleHUEe Pa3HOCTH MOTeHIMANoB Tpyba—3emisd, B,
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(7.4)

Umso =|Uo|_‘Ue s
U, — MUHUMaJIbHBIA 3aUIMTHEIA IOTeHIual, B (ompenensior us tabiuimst 7.1);
U, — ecTecTBeHHas Pa3HOCTh MOTEHIMAIOB Tpyba—3emis, B (ecnu 3HaveHue U, HeW3BeCTHO,
ero IMpuHuUMarT paBHBIM (-0,55 B);
U — MakcuMalbHbIH 3allUTHEIA IoTeHIMan, B (onpenendior us tabnuust 7.2).
7.6 Cuny ToKa i, A, KaTOTHOM YCTAaHOBKH BBIYMCIISIOT Ha HAYaJbHBIH M KOHEYHBIN TIEPHOL

3KCILTyaTaluy 1mo popmylie
2.U,,
de(t) . (75)

i=

7.7 HampstkeHue Ha BRIXoHe mpeobpasoBareisd V, B, BHUHMCIAIOT Mo hopMyie
V=ilZ,(t)+R,+R], (7.6)

rie R — compoTuBieHUe APeHAXHOM JMHIH, COSMMHAIONIEH KaTOMHYIO CTaHIHIO ¢ TPYOGOIPOBO-
JIOM U aHOITHBIM 3a3emiieHHeM, OM;
R, — mepexoiHOe COMPOTUBIICHUEe AHOMHOTO 3a3eMiIeHus, OM (cMm. 8.8—8.13).
Cuna toka [ B popMmynax 7.5 u 7.6 HoKHA OBITh BHIYMC/IeHA HAa KOHEYHBIHA ITEPHOJL SKCIULY-

aTalMy KaTOAHOM YCTaHOBKM.

Tab6nuiua 7.1 — MuHAMAaJIbHBIE 3allUTHHIE MOTEHIIUAJIBL

MUHHMMAITBHBIH 3aITUTHEL TOTEHITHAT
(U,) OTHOCUTENILHO HACKIIEHHOTO

VYCnoBus IPOKIIANKHA H SKCIUTyaTauu MEIOHO-CYIB(}ATHOrO AIEKTPOaA
TpyOonmpoBOAa cpaBHeHMS, B
Tlonapuszammon{ C oMmaecKoi
HBIH COCTABIITIONIEH

IpyHTEI C yAECTBHEIM SJIEKTPAYICCKAM COMPOTUBICHAEM He MeHee 10 OM-M
HIIM COlepXAHNEM BOIOPACTBOPHMEIX cosieil He Gonee 1 T Ha 1 KT IpyHTa, Mumnyc 0,85 Munyc 0,90
WIM IIPH TEMIIEPATYPE TPAHCIIOPTUPYEMOTO IpoAyKTa He banee 293 K
(20°C)

TpyHTEI ¢ yAETBHBIM JICKTPHICCKAM CONTPOTHBIEHHEM MeHee 10 OM - M,
WIN COICPXAHMEM BOAOPACTBOPHUMEIX coJeit Gonee 1 1 Ha 1 Kr rpyHTa, WIH
TIpA OTTACHOM BIIMSTHAM Gy X/AIONIHX TOKOB IPOMBIIICHHOM YaCTOTH Mumyc 0,95 Mumyc 1,05
(50 Iix) 1 MOCTOAHHEBIX TOKOB, HJIM IPA BO3MOXHON# MAKPOOHOJIOTAYECKO¥
KOPPO3HH, WIH IIPH TEMIIEpaType TPAHCIIOPTUPYEMOrO IPOAYKTa Gonee
293K (20°C)

NMpuMeganus

1 st Tpy6ONIPOBOIOB € TEMIEPATYpOii TpaHCIIOpTUpYeMoro mpoaykra He Gonee 278 K (5 °C) MUHMMANBLHEBIH ITOJSIpH3a-
IMOHHKIHA 3aMUTHEIH MoTeHIman paseH MuHYC 0,80 B 0THOCHTENEHO HACHIIEHHOTO METHO-CYIILGaTHOTO 3JIeKTpoIa
CpaBHCHMS.

2 MuHFMaNLHHI 3alUTHLA TOTEHIAAT C OMHYECKO# COCTaRISIIONMICH TP TEMITEPaType TPAHCIOPTAPYEMOTO IMPOXYKTA
ot 323 K (50 °C) no 343 K (70 °C) — mmnyc 1,10 B; or 343 K (70 °C) no 373 K (100 °C) — munyc 1,15 B.

3 Ilpm ocymICTBIICHWH 3IEKTPOXAMWIESCKOM 3alIUTEI yIACTKa TpySonpoBoza, MOBpeXIeHHOro KopposHeii (6onee 10 %
TOJIMHK CT€HKH), MAHAMATHGHHE 3aIATHEIE IIOTCHIAANEL JOJDKHEL GHITh Ha 50 MB oTprmaTeisHee yKa3aHHHEIX BEJIMUMH.
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7.8 ComnpoTusieHUe IpeHaXHOW TMHUK R , OM, BHIYHCIAIOT 110 (popMyIte

Y+Y.
b
S'!P
rae y, yc — JJINHa aHOMAHOTO ITPpOBOAa U CIIYCKOB IIpOBOJA € OIIOP r[peo6pa303aTeJ1;I KaTOﬂHOﬁ 3alln-

R,=p, (7.7)

TH K aHOTHOMY 3a3eMJICHHIO M TPYOOIIPOBOY, M;

Snp — cedyeHHe IPOBOJA APeHAKHOM TUHNU, M?;

p, — YAENBHOE DIEKTPHIeCKOe CONpPOTHBIeHHe TIpoBota, OMM (wia Memu p, =1,8:10° OmM, st
amomuHuA p, = 2,8:10° Om-m).

7.9 MomHocTh npeobpa3oBareiad W, Bt, Beraucisgior mo gopMyie
W=i-V. (7.8)

Tadonuma 7.2 — MakcuMabHBIE 3alIATHBIE TOTSHITHATBI

MaxkcumManeHsiii 3amuraE noternman (U,)
VeN0BAS NPOKTATKH OTHOCHTEILHO HACHIMEHHOTO METHO-
W KCINYaTALHH TPyGONpOBOIA CyIb(haTHOrO 3IEKTPOIA cpaBHeHPISI: B
Tonspusamo . C ommecxonu
COCTARITIONIEH
IIpm mpokiaake TPyOOIPOBOAA C TEMIIEPATYPOH TPAHCTIOPTHPYEMOTO
mponykra Beie 333 K (60 °C) B rpyHTax ¢ YACTHHEIM 3JIEKTPAICCKAM
CONpOTHBIcHNEM MeHee 10 OM-'M WM IpH NOXBOTHOM MPOKIAIKE Munyc 1,10 Munyc 1,50
TPYOOIIPOBOMA C TEMITEPATYPOii TPAHCIIOPTAPYEMOTO IIPOAYKTA BEIIIIC
333 K (60 °C)
TIpwm apyTHX YCIOBHSX MIPOKIIANKH TPYOOIIPOBOIOB:
- ¢ OUTYMHOI! M30JIsITHC ] Mumnyc 1,15 Mumnyc 2,50
- ¢ IIOIMMEPHO N30IAIeit Mumyc 1,15 Munyc 3,50
IIpuMevsanus
1 JTns tpyGopoBOIOB U3 YIPOTHEHHKIX CTaNEY ¢ pefenoM mpoIHocTH 588 MITa (60 xrc/MM’) i Gonee He OIYCKAIOTCA
[IOJIAPU3aMOHHEIE IOTEHIMANE Gollee oTpHIIaTeNIbHEIE, yeM MuHYC 1,10 B.
2 B rpyHTaX ¢ BRICOKUM YAEJIBHBLIM 3JIEKTpUIecKUM conporusieHneM (Gonee 100 OM- M) fomyckaloTes 6oiee OTpHIIATEHHEIS
MOTEHIMAIKI C OMIUECKON COCTABSIONIEH, YCTAHOBMEHHEC SKCIIEPUMEHTATEHO WM pacyeTHRIM IyTeM B cooTeTcTBIM ¢ HIT.

7.10. Beibop THIa IpeobpaszoBareis KaTroIHOM 3alllUTH BHIIIOIHSIOT B COOTBETCTBHH C De-
3yJisTaTaMU pacueTa CHUJIB TOoKa, HalpsokeHUs Ha BRIxome YK3 um momrHoctu. Ilpu BEIGOpe THTA
npeodpasoBareiasi HeOOXOMUMO YBEIMYUTE B 1,5 pasza TpeOyeMylo MaKCUMAaIbHYIO CUIY TOKa IIpH

MPOKJIaJKe TPYOOIIpOBOMIA B TPYHTAX BEICOKOI KOPPO3MOHHOM arpeCCHBHOCTH.

8 PacueT napamMeTpoB aHOAHOTO 3a3eMJIEHHUA

8.1 Berbop aHOMHOTO 3a3eMJIEHHMS OCYIIECTBIISIOT C YUETOM CISOYIONINX (PaKTOpPOB:

- CWJIBI TOKa KaTOTHOMN YCTaHOBKW,

- CBOMCTB IpYHTa B MeCTe pa3MellleHusI 3a3eMIeHUS (YIeIbHOe COIPOTUBISHNE TPYHTA, BIaX-
HOCTb, TNTYOMHA ITpOMep3aHus);

- CXeMBI PacIIONOXeHHUs 3alllUINaeMbIX OOBbEKTOB U IPYTUX MOA3EMHBIX METAUTMYECKUX CO-

OpYXeHMI BOMU3M pa3MellleHUsI aHOTHOTO 3a3eMJICHHUS.
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8.2 Marepuan snexTpona IS aHOJHOTO 3a3eMJIeHUs 1ieJiecoo0pa3HO BHIOHMpPATh C YYeTOM
VCIIOBUIL, MpHUBeAeHHBIX B Tabmmie 8.1.

8.3 PaccTosgHue oT JMHENHOMH YacTH MarucTpaJbHOTro Tra3omnpoBoja jo A3 (KpoMe IpoTd-
KEeHHOro) HokHOo OBITH oT 200 mo 450 M. KoHKpeTHOe MecTO MOHTaxa M THI A3 OIpemelsioT
HCXOOS U3 YAEJBHOTO COMPOTUBJICHUA TPYHTA, pe3YJIETATOB BepTUKAJIBHOTO 3JIeKTPO3OHAMPOBa-
HUs, Tonmorpadpuyeckmx ocobeHHOCTe MEeCTHOCTHU, YCIOBHI 3eMJIEOTBOAA U YIOOCTBA IOAbE3a.

PaccTosiHie oT TpyOONMpoOBOIa IO MPOTSKEHHOTO 3a3¢MIIMTENS JOJDKHO OBITh He MeHee Je-
THIpeX OTUaMeTpOB Tra3olIpoBoIa.

8.4 [lepexomHoe CONPOTUBIIEHHE OJHOTO 3a3eMIMTENsT R , 3aBUCHT OT YAEIBHOTO 3JIEKTPHU-
YeCKOT'O COIPOTUBJICHHS TPYHTA M TEOMETPHISCKHX PasMepOB SJIeKTPOMOB M X B3aMMHOTO PacIio-
snoxeHus. IlepexomHoe CONMPOTHBIICHHE OTHOTO 3MEKTPOJa 3a3eMJICHHS IIPMHIMAIOT PaBHHIM Be-
JIMYUHE eTO COMPOTUBIEHUS pacTeKaHMWIO ToKa. [lepexomHoe COMpOTHRIIEHNE TTPOTSIKEHHOTO aHOM-

HOT'O 3a3¢MJICHUA IIPUHUMAIOT PaBHBIM €TI0 BXOOHOMY COIIPOTHBJIICHHIO.

Ta6aunma 8.1 — PexoMeHmyeMble YCIOBUSI IIPUMEHEHHS aHOXHBIX MaTepHAJIOB

. VIenbHOe IEKTPUIECKOE
AHOIHEI! MaTepHa
COMPOTHBJICH!KHE TPyHTa, OM M

BBICOKOKPEMHMCTEINA TyTYH MeHee 20
Tpadwurt, rpadnTH3MPOBAHHEE K rPaQHUTOCOACPXKAIINEC MATCPHAJIR ot 15 5o 40
BEICOKOKPEMHMCTHIN 9yTryH B KOKCOBOM 3aChIIKE or 15 n0 40
Marsuerur Menee 10
Ipadwr, rpadmTH3EPOBaHHEE ¥ rPadUTOCOAESPXKAIUME MATCPHARL 10 10 60

B KOKCOBO# 3aCHIITKe or il a0

Crab HI3KOYIJIEPORUCTas (JIOM) 6oiee 40

Crayb HU3KOYIIICPOAKUCTAasi B KOKCOBOIA 3aCHINIKE 6omnee 60

8.5 PekoMeHayeMoe pacCTOSTHIE MeXIy SJIeKTpOIaMi B aHOTHOM 3a3eMJIEHUHM PaBHO TpPOii-
HOU JJINHE 3JEeKTPOoAaa.

8.6 Pacyer aHOAHOTO 3a3eMJIEHUSI CBOTUTCS K OIpelelIeHHIO KOJUYECTBA 3JIeKTPOJOB M MX
CPOKY CITYKOBI.

8.7 KoxmecTBO 37eKTpofoB N, 1IT., B IOANOBEPXHOCTHOM 3a3¢MJIEHMH BHIYMCIISIOT ITO
crenyomumM Gopmynam:

IIpHU BEPTUKAITBHOM HJIHX TOPHU3O0OHTAIBHOM PACIIONOXCHHHU 3JICKTPOOOB

R, (8.1)

N, ,
0,7-R,

rae R3 ; — COIIPOTHBJICHUC PpACTCKaHHUIO TOKA OAHOIrO 3JICKTpoaa, OM,

R, — comporuBiieHWe pacTeKaHWIO TOKA 3a3eMJIEHHs, cocToAmIero U3 N 31ekTponos, OM;
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pu KOM6I/IHI/IpOBaHHOM 3a3¢MJICHUHN U3 BEPTUKAJIBHBIX SJICKTPOOOB, COCAUHCHHBIX I'OpHU-

30HTAJIBHBIM 3JICKTPOAOM

N, = Y7R, -RERH LR Ry, (82)

rae R — CONpOTHBIEHHE PACTEKAHHIO TOKA OJHOTO BEPTHKAIBHOTO 3J1eKTpoma, OM;

R — compoTuBiIeHHe PACTEKAHUIO TOKA OXHOTO TOPH3OHTAIBHOTO 3JIeKTpoaa, OM.
HavanbsHoe CONpOTHBIIEHHE PACTEKAHUIO TOKA AHOAHOTO 3a3eMJICHUS R, B pasInYHbIX TPYH-
Tax He JOJDKHO IIPeBHILIATHh BEJIWYHH, YKa3aHHBIX B Tabauie 8.2.
8.8 PacdueT CONMpOTHBJIEHUS pacTeKaHWIO TOKa MOAMOBEPXHOCTHOTO aHOMHOTO 3a3eMJISHMS.
8.8.1 CompoTHBJieHHe pacTeKaHHIO OJHOTO MOANOBEPXHOCTHOTO 3a3eMIIATEII Rﬂ, OM, BHI-
YUCHSIOT 1O CIeAyIoIuM GhopMyJiaM:
JUTS BEPTUKAJIBHOTO PACTIONOXEHHUS 3JIeKTPOoJa 3a3eMIUTENs

4.-h+l, (8.3)

P 2-1
R 2 2 N
4-h-1,

7ol | d

3

In

1
2

Ioe p, — YAEIbHOE 3JIeKTPUIECKOe CONPOTUBIEHUE IPyHTa, OM'M;
I — JMHA 5NeKTposa 3a3eMIIUTENA, M;
d, — nuameTp 3/eKTPONa 3a3eMIIUTENs, M;

h — DIybuHa (IO cepelMHBI 3a3eMIIUTENST) 3aTOXKEHMS SIEKTPOJa 3a3eMITUTEIIS, M;

Tabnuma 8.2 — YcnoBus IpUMeHEHUS Pa3INIHBIX THITOB aHOTHBIX 3a3eMJICHUI M TpeOoBaHMS

K MakKCUMaJIbHOMY 3HaA4YCHUIO HA4YaJIbHOTO COIIPOTUBIICHUA paCTeKaHHUIO TOKa

ConporuriieHAE
. VaemsHOE
L PexoMeHIye MBIt THII PacTEeKAHMIO TOKA
pyHT COIIPOTHUBJIEHUE
aHOIHOTO 3a3¢MJICHUS rpyETa, OMM AHOITHOTO 3a3¢MJICHMSI,
’ He 6oxee, OM
CoIOHYaK#, COPEI ITogmoBepxHOCTHOE meHee 10 0,5
Bornora, Brax ke INIMHLL, CYIIMHKY | TTOATIOBEpXHOCTHOE or 10 7o 50 1,0
Cymech ITogmoBepxHocTHOE Wi rayouaHOe |  oT 50 10100 1,5
Tlecku ITogmoBepxHocTHOE Wi rayoueHOE | o 100 o 500 3,0
CxaJIbHELA TPYHT, CyXUe IeCKH Dryburnoe 6onee 500 10,0

IUTSI TOPH3OHTATBHOTO PacIONOXEHMs 3/IeKTpojia 3a3eMIuTeNs mpu [, < A, To eCTh ISl KO-

POTKOTO 3JIEKTPOJa

Rp= ; (8.4)
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ISl TOPH30HTAIBHOTO PACTIONOXEHUsSI SIEKTPOa aHOTHOTO 3a3eMuTeNs npu [, > 12k, 1o

€CTh VI IPOTSKEHHOTO 3JICKTPOaa

p 1
=P > - 8.5
Rn n-l, n,/da.h (8.5)

ISl TOPM3OHTATBHOTO PAcTONOXeHHUs 3JeKTpojia pH [, > h u [ >>d B KOKCOBOIA 3aCHIIKe

p 2.0, L+P+16- p, . d (8.6)
Ry=-Fe—(n=erime- Vo — — 4Fa jp"ay; :
2-n-l,  d, 4-h p, d,

JUIs TOPH30HTAIBHOTO PacIONOXeHHs MeKTposia 1pH [, > I2h B KOKCOBOI 3aCHINKe

P, [ A (8.7)
= |in } -In—=|.
R " Ja, % 20, 4,

JIJISL 3eKTpomoB IPAMOYTOIBHOTO CedeHMs (HalpuMep, MOJIOCOBOH 3a3eMIuTeNb) B dop-
MyJIEI (8.3—8.7) BMecTo d, moACTaBNAIOT 3HaYeHue 2-h/m (rae b — IMpPHHA TIONOCHL, M).

IIpu mpsIMOYTONBHOM CeYeHMH KOKCOBOH 3aCHIKH B (GOPMYJIB BMECTO d, IIOACTaBISIOT
0,8,/a,-b,, THe @, b, — COOTBETCTBEHHO TOMIINMHA U NIUPHHA KOKCOBOM 3aCHIIKH, M.

8.9 PacueTr rimyOMHHOTO aHOMHOTO 3a3eMJICHMS.

8.9.1 VcxomHBIMU TaHHBIMU IJISI TIPOSKTUPOBAHMSI TTYOMHHOTO aHOMHOTO 3a3eMJICHMS SB-
JISTIOTCST TaHHEIe, YKazaHHbIe B 8.1, M JTaHHBIE O TeO3NIEKTPUIECKOM pa3pe3e: MOLIHOCTD U YIEIIbHOe
3JIeKTPUIEeCcKOe COTMPOTUBICHUE BEPXHUX TJIACTOB 3eMJIM Ha MIyOMHE YCTAHOBKU 3a3¢MJICHUA.

8.9.2 lnuHy paGovell yacTu IIyOMHHOIO 3a3¢MIECHUS [, M, BHIYUCISAIOT O opmyre

) =30 (8.8)
n-R,

rae R, — CONMpOTHB/IeHHE PACTeKaHUIO IyOMHHOTO aHOTHOTO 3aseMiieHus (cM. Tabmuuy 8.3), OM;
p, — VIENBHOE 3JIeKTPHYECKOe COMPOTUBIEHNE i-TO CIIOSI 3eMJIH, B KOTOPOM pacIIoyaraercst
aHONMHOe 3a3eMiIeHHe, OM.M.
8.10 Cpok cIyXOBl aHOIHOTO 3a3eMiieHUst 1, TOMBI, IIPOBEPSIOT TIO cileayloluM dhopMyIam:

JJIA ITOAITOBEPXHOCTHOTO aHOAHOI'O 3a3¢MJICHUA

G, -k 8.9
— T3 My .
=t ®9)
q; Ly
r1e G, — Macca MaTepuana 37eKTPoIoB 3a3eMieHus (6e3 KOKCOBOM 3aChINKM), KT;

g, — CKOPOCTh PacTBOPEHHs MaTepuaia 3JeKTPOOB aHOXHOTO 3a3eMJIEHHUsI, KI/ATOL;

k, — xo>dHIIMEeHT UCTIOMB30BAHMS MacChl 3a3eMJIMTENA (IPUHUMAIOT paBHBIM 0,77);
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i,,, — CPeIHS CIIA TOKa, A, CTEKAIOLIETO C 3a3eMIICHIIs, 3a IJIAHUPYEMBIH ITepHOJ SKCILTyaTa-

3.

LMK 3a3eMJICHUS] paBHA
B, 430
I:H:p = T >

(8.10)
e [, W i — CHJIa TOKa COOTBETCTBEHHO B HAYaIBHBEIN M KOHSYHBI TePUOIEL IUTAHNPYEMOTO CpOKa
paboOTH aHOTHOTO 3a3eMIUTENS, A;
JUTIST TTYOMHHBIX W TMPOTSKEHHEIX aHOOHBIX 3a3eMIeHUN
T = M, (8.11)
q,: ls.cp * ka
rae G, — Macca pabodeil yacTn 3aseMJIeHUS B k-M CJIoe TPYHTa, KT,

k, — X03bdHUIMEHT HEOTHOPOTHOCTH ITPYHTA, ONMPEIeNIeMEIi 0 HopMy.Ie

I
k =—w
2 nj]. ’ 8.12
px'z * ( )

=1p;
roe / — mmuHa paGodeil 9acT 3a3eMJIEHHS, HAXONANIEHCS B K-M CJIOe TpyHTa, M;
P, — YIOEIBHOE 3JIEKTPUIECKOE COMPOTUBIEHHE K-TO CIIOS TPYHTA, MMEIOIET0 MUHUMAIbHOE
VISIBHOE BJIEKTPUIECKOe COMPOTUBIIEHNE U3 BCceX n ciioeB, OM'M;
[, — mnvHa pabovel YacTH 3a3eMIIEHHs, HAXOMAIIEHCS B [-M CJIOe TPYHTa, M,
P, — VIENbHOE 3MeKTPUYeCKOe COMPOTHBIEHHE (-TO CIIOS TpyHTa, OM'M;
n — YHCIIO CIIOeB IPYHTa, MepeceKaeMBIX pabodeil 4acThio 3a3eMJICHHA.
8.11 Ecau cpok ciIyxXO6Bl IO JaHHBIM pacdyeTa OKaXeTcs MeHee IMPOeKTHOTo (KakK TpaBuWiIo,
30 JyeT), TO HEOOXOAMMO YBEJIMYUTE TUO0 KOTWISCTBO NMEKTPOIOB, THOO MX Maccy, MO0 pabouyio
IUTHHY 3a3eMJICHHS HA BEIMYUHY Kk, KOTOpas paBHa
k =%, (8.13)
rne T — IUTaHUpPYeMBIA CPOK CIYKOBI, TOM;
Tp — pacUeTHBIH CPOK CIYKOBI, TOM.
8.12 BHIIOTHIIOT pacdeT CONMPOTUBISHHUS pacTeKaHUIO aHOTHOTO 3a3eMJICHHUS CO CKOppeK-
THPOBAaHHBIM KOJMYISCTBOM 3JIEKTPOIOB (WM HIMHON). PacCUUTaHHYIO BeIMYUHY COIPOTHUBIIE-
HUS pacTeKaHMIO TOKA aHOTHOTO 3a3eMJICHHS HCIONB3YIOT IS pacdeToB TpeOyeMoi MOIMHOCTHU

Hpe06pa3013aTeJI;I B COOTBeTCTBUHU C 7.8.

9 IlporekTOopHas 3amHUTA

9.1 KoMmIiekTHble MaraieBbie IpoTeKTopHl THIa [IM VYV, mpuMeHsieMble IJisl 3allIUTHL TTOMA-
3eMHBIX COOPYKeHU OT KOPpO3UH, IMPeICTaBIAIOT CO00i MarHHeBbIle aHObI, IIOMEIleHHBIE BMeC-

Te ¢ TMIOPOIIKOOOPA3HEIM aKTHBATOPOM B XJIOMYATOOYMAXKHEIEC MEIIKIH.
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TumopasMepbl KOMIUIEKTHBIX MarHHEBHIX IIPOTEKTOPOB IIpUBeNeHH B Tabmule 9.1.
9.2 VlcXOOHBIMU JAaHHBIMU IS IIPOEKTUPOBAHUS IIPOTEKTOPHOM 3aAIUTH SIBJISIOTCS:
- COTIPOTHUBJICHNE M3OISIITHOHHOTO TTOKPHITHS;

- YIEeNBbHOE BJIEKTPUIECKOe COMPOTHBIEHIE TPYHTa BIOJIb COOPYXKEHUSI;

- 3JIEKTPOXUMHYECKUE XapaKTepUCTUKU IPOTEKTOPOB;

- IuaMeTp TpyOompoBoaa.

Ta6bauma 9.1 — TexHudecKue XapaKTepUCTHKH KOMIUIEKTHBIX MarHHUEBRIX ITpoTeKTopoB Tuma I[TMY

3uavenms ko3¢ dmmenToB A 1 B g pacuera
Tan Macca. ko Pa6ouast COIPOTHBRIEHNS PACTEKAHMIO TOKA KOMIUIEKTHEIX
IIPOTEKTOPA i TIOBEPXHOCTE, M MarHMEBEIX IPOTEKTOPOB
A, 1I/M B, Om
M5y 5 0,16 0,57 0,24
IIM10Y 10 0,23 0,47 0,18
IM20Y 20 0,35 0,41 0,15

9.3 PacyeT ImMpOTEeKTOPHBIX YCTAHOBOK 3aKJIIOYAaeTCS B OIPEACICHUNA:
- CHJIBL TOKA B I[eNH “TIpOTeKTOp—Tpyda”;

- IJIMHBL Y9acTKa TpyOOTIpOBO/a, 3alllHIaeMOTo TMIPOTEKTOPOM;

- CpoKa cIyXOBI IIPOTeKTopa.

9.3.1 Cwmiry Toka B LIelIH “IIPOTeKTOp—Tpy6a” i , A, BEIMHCIIIIOT TTO0 GOpMYyJie

_|v,|-.|]-115-U,,, ~0,064-8,
R

, .1

rne U — cTaUMOHApHBIN TOTEeHUHUAN MPOTeKTOpa, B;

U, — ecTecTBeHHas pa3HOCTh MOTEHUHANOB Tpyba—3emist, B;

U, — MUHUMaTbHas 3alllMTHas HATOXEHHas pasHOCTb MOTEHIMATOB Tpy6a—3emis, B;

S — pabouas MOBEPXHOCTb MpOTeKTOpa, M, (cM. Tabmuuy 9.1);

R — comporuBiIeHHe LUeMH “HMPOTeKTOp—Tpyba”, Om.

Ecnu 3navenus U u U HeW3BECTHBI, TO pa3HOCTb NoTeHIManos (U, — U,) Wis IpoTeKTOpoB
Ha OCHOBe MarHMsI peKOMeHIyeTcsl puHUMarh paBHoit 1,0 B.

9.3.2 ComporusiieHHe LeNH “IpoTeKTop—Tpyba” R, OM, BEMHCIAIOT 110 (popMyIte

R,=R +R (9.2)

H

rae Rnp — CONPOTHBIIEHHE MPOBOMA, COSAMHSIONIETO MTPOTEKTOP ¢ TpyoompoBogoM, OM;

R, — compoTuBneHMe pacTeKaHUIO OJHOTO MPOTeKTOpa, OM.
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9.3.3 CompoTuBieHHe MPOBOJA, COSAMHSIOLIETO MPOTEKTOp ¢ TpybompoBoxoM R, , OM, BbI-

YUCIAIOT IO hopMyte
L
R,=p, s 9.3)

rIe p, — YASIBHOE 3MEKTPHYECKOe CONPOTHRIIEHIE MaTepuasa Mmposoja (Wit MeJu p, = 1,810 Om'M,
Wi amoMuHuA p, = 2,8'10° Omm);
[, — mmMHa COSNMHUTETIBHOTO MPOBOJA, M;
S, — cedyeHme mposoza, M.
9.3.4 TIpu pacyere CONMPOTUBICHUSI pacTeKaHWIO MarHHEeBHIX MPOTEKTOPOB an, OwM, Tuma

IIMSY, TIM10Y, TIM20Y MOXHO TIOJB30BaThes OPMYION
R,=A4-p, B 9.4

roe A 1 B — X033 puLmeHTH, 3aBUCIIINe OT pa3MepoB IIpoTekTopa. B Tabmuiie 9.1 mpuBeaeHHI
ycpemHeHHEBIe 3HaueHNa Ko3dhdunmeHroB A u B mpu ycTaHOBKe IIPpOTeKTOpa Ha MIYOUHY 10 2,5 M.
9.4 JInuHy y4acTKa TpyOOIIpOBOIa, 3alllUIaeMOr0o OHUM IPOTEKTOPOM Ha KOHell TUIaHU-
pyeMoro Iepuofa 3allluTHl, M, BEIYUCIIIOT II0 (popMyIre
[ o dn Ry (9.5)
* qk-Upg-D,’
rme R — HavanbHOe 3HaYeHNe MePEeXOMHOTO CONMpPOTUBIICHUS Tpybonposoaa, OMM?;
T — 1naHMpyeMBbIil CPOK SKCILTyaTalliy IPOTEKTOpa, TOMBL.
9.5 KoluyecTBo MPOTEKTOPOB, HEOOXOAUMOe VISl 3aLUUTHl y4acTKa Tpybomposoga N, wWr.,
OIpeaeNsioT mo dopMyie
Nn= l, s

1, (9.6)
e /[ — IIMHaA y4acTKa Tpy6olpoBosia, KOTOPYIO HEOOXOMMMO 3alllMTHTh ITPOTEKTOPaMH.
9.6. Cpok ciyX66l mpoTeKTOpoB 7', TOABI, BEIYUCIAIOT 10 (hopMmyIte
m,-q-M, Ny
Th=—g 9.7)
8760-, ,

e m — Macca IpOTeKTOpa, KT

g — TeopeTHUYecKasg TOKOOTHada MaTepHaia mpoTekropa (2330 A-u/KkT);

M, — Ko3hduLueHT monesHoro AeicTeusA MpoTekTopa (i criasa MIIL n, = 0,65, ma crtasa
MII2 n = 0,60);

N, — Ko3hdHULMEHT HCIONb30BaHus MaTeprajia IpoTekropa (N = 0,90);

i, ., — CPEIHSI CHJIa TOKA B LIeTM “IIPOTeKTOp—Tpy6a” 3a IIaHMpyeMblii epron Bpemenn 7, A.

R
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9.7 CpenHiO0 CIIy TOKa B 1IeNU “TIPOTeKTOp—Tpyba” i, . A, BEIUHCISIOT IO hopMysie

|U,|-|U,|-0,064S, R, +m-R,-D, -1, -e" 9.8)
l“; = n e Il_ln nH nm m 3n
* Y'T'an Rn+n'R/:m'Dm'lsn

Ecv ipu pacyete cpok ciyx0bl 7 TI0JTyJaeTcs MeHbIIE 3aIUITAHUPOBAHHOTO CPOKA, TO HYXKHO
IJIVHY y9acTKa TPyOOompoBoia / , 3allUIaeMoro OAHUM IIPOTEKTOPOM, TepecIuTarb B COOTBET-
cTBUHU ¢ pacyeTHBIM 7 . IIpoTeKTOpH Ha Tpacce Tpy6ompoBoma HeOOXOMMMO YCTaHABJIMBATh CO-
[JIACHO BHOBB IOJIYY€HHOM JJIMHE 3aIlUTHOM 30HBI /.

9.8 Ilpu pacueTe TPYIITOBEIX IIPOTEKTOPHEIX YCTAHOBOK OIIPEHEIISIOT CICAYIONIHNE TTApaMeTPHI:

- KOJIMYECTBO IPOTEKTOPOB B TPYIIIIE;

- pacCTOSTHHe MeXIY IMPOTeKTOpaMU B TPYIIILE;

- pacCTosiHUe MeXIy IPYIIMOBOW MPOTEKTOPHON YCTaHOBKOW U TpyOOIPOBOAOM.

9.8.1 Konu4ecTBO IPYIIIOBBIX IIPOTEKTOPHBIX YCTAHOBOK, HEOOXOMMMOe IS 3AI[UTHL y4acTKa

TpydoIpoBoaa NV, MT., BEIYUCIIIOT TI0 hopMyie

Nt 9.9)
113'13"

rae 1, — Ko3(pGUIMEeHT 3KpaHUPOBAHUA MIPOTEKTOPOB B IPYIMITOBOM IMPOTEKTOPHON YCTAHOBKE,
oTpenesiIeMbIil 13 pucyHKa 9.1.

9.8.2 Kom4ecTBo MpOTEKTOPOB B TpyIie sl obecredeHUsI 3allMTH TpyOoIposoa N, 1mrT.,
IOJDKHO OBITH

R
T,
N > F ._pn.ey n
’ (9.10)

rme F — momnpaBodHBI K03(hGUIMEeHT, BEMHUCIISIEMBIA 10 GhopMyIe

_ 115-x-U,, D, -1, ©.11)
n,-(U,-U,-k-U,,—0064-S,)

9.8.3 PaccrogHue MeXy TPYIIIOBHIMA TIPOTEKTOPAMHU M TPYOOIIPOBOIOM ¥, M, BEIYUCIIAIOT
mo dopmyie
o;s'inz'ps 'Dm 1,
= " —
T['Dm 'la'UmO_lnz'Rnn

(9.12)

ne

Iie i, — CHIa TOKa IPYIIOBOM IPOTEKTOPHOM YCTaAHOBKM B HAYalbHBIA IEPUOL;
R, — mepexomHOe CONPOTHBIEHHE TPYOOIPOBONA B HAYAIbHBIN TTepuon, OM M2,

[, — nnuHa yyacTKa Tpy6onpoBoja, 3alliiaeMasi FpyHIioBoii NPOTEKTOPHOM YCTaHOBKOM, M.

9.8.4 Cuuty ToKa IpynmoBoi IPOTEKTOPHOM YCTAHOBKH i, A, pacCUMTHIBAIOT 10 (opMyIte

i =i-N_ -1, ©.13)

ne
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1,05

0,95

0,85 P

0,75

0,65

KoaddummeHT 3KpaHHPOBAHUST

s
0,45 .\

\
0,35 '\%.

3 7 11 15 19 23 31
KomaecTBo IIpOTEKTOPOB, IIIT.

—eo—qgfl, =1-e— a/l,=2 —O— a/l,=3 ———afl,=4
—~—0/l,=6 —— a/l,=10 —=—a/l,=12—o— a/[,=16

Pucynok 9.1 — KoaddunueHT sxpaHnpoBaHUs MPOTEKTOPOB B IPYIIIOBO# MPOTEKTOPHOM YCTAHOBKE
B 3aBHCHMOCTH OT OTHOIIEHNS PACCTOSTHUS MEXTY HUMHU U UX ATUHOH [a/],] (T1yObrHa ycTaHOBKH
MPOTEKTOPOB B IPYHT 1,6 M)

10 PacueT napameTpoB ApeHAXKHO# 3aIHUTDI

10.1 3amury Tpy60IPOBOAOB OT KOPPO3UH OJYKAAIOIMIMMU TOKAMH OCYIIECTBISIOT, KaK
MpaBWIO, ApeHaXaMHU U YCTaHOBKAMHU KATONHOM 3alllUTH ¢ aBTOMaTHYeCKMMU IpeobpaszoBaTe-
JIIMMU.

10.2 dpeHaxu ciaemyeT MOAKIIOUATH K pelibcaM, IyTeBHIM ApoccelsiM WIN cOOpKaM oTcacH-
BaOIuX puepoB 3MeKTpUDUIIMPOBAHHOTO XeJIe3HOTOPOXHOI0 TpaHCIOpTa. ABTOMaTHIeCKUe
JIpeHaXu clIeayeT MOAKIIoYaTh TOJIbKO K OTCACHBAIONMM (pHIepaM WIHM K CpeAIHHM TOYKaM IIyTe-
BHIX npoccerneii. He momyckaeTcsa mpuMeHsTs Y/I3 ¢ apeHaxaM# 0e3 perylnpoBOYHBIX (OaacT-
HBIX) CONIPOTHBIICHUN.

10.3 DnekTpuUecKue ApEeHaXH CIeAyeT YCTaHABJIMBATh MPEeUMYILLECTBEHHO B MecTax Iepe-
CeUYeHUSI M COMMKCHHS XeJIe3HBIX JOPOT ¢ TPyOOoIIpoBomaMi. MecTo MOAKIIOUeHH MeKTPIIec-
KOT0 JpeHaxa K penbcaM Hambonee 3(pdeKTHBHO B 30HaX ¢ Haubosee oTpuLaTeIbHBIMH TTOTeHIIHU -
ajlaMU pelIbC—3eMJIS.

10.4 TIpu 3HAYMTEIBHBIX PACCTOSIHUSIX MEXTY TPYOOIIPOBOAOM M pefibcamul (6oree 1,5—2,0 Kkm)

NP ApeHaXHOI 3allliTe BO3PAcTaeT JIMHA APeHAXHOro Kabels U TpeOyeTcs YBeIHYEHHe ero ceve-
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HHUS, YTO MOXeT OKa3aThCsl SKOHOMHMYECKH HelleJlecooOpa3HBIM. B TakMX cirydasix Ui 3allUTH OT
KOPPO3HH OJIYXKIAIOIIUME TOKAMH CIEAYeT IMPOeKTHPOBATh YCTAHOBKY KaTOXHOM 3alllUTHI.

YCTaHOBKYM KaTOMHOM 3alllMTH ¢ aBTOMATHYECKUMM IIpeo0Opa3oBaTeIIMU CledyeT HCIIONb-
30BaTh IIpU yHAJeHHH ra30IpoBOja OT XeJe3HOM JOpord Ha paccrosHue boiee 2 KM. Ot YK3
JOJKHBI aBTOMATHYECKHU ITOAAePXHUBaTh 3aJaHHOe 3HAYCHWE 3alITHOTO MOTCHIMAJA.

10.5 TIpu BHICOKOW MHTEHCHMBHOCTH JNBIZKEHMS, HEYAOBIETBOPUTEIbHOM COCTOSTHUU PeJib-
COBHIX MyTell U MOCTYITHBIX MCTOYHUKAX DJIEKTPOCHAOXEHMS 1ellecooOpa3HO JOMONTHUTENIBHO K
V3 npoekTHpOBaTh YCTAHOBKY KaTOMHOM 3alllUTHI.

10.6 JIng pacyeTa JpeHaXHOM 3allIMTHL JOJLKHBI OHITH OIpe/ielieHbl CIEeAYIOIHe UCXOMHbIE
JTaHHBIE:

- cXeMa MHUTAHUS KOHTAKTHOM CeTH 3JeKTpUGUIIMPOBAHHOTO TPAHCIIOPTA;

- PacIoJIOXeHHe TSTOBBIX MOACTAHIINI H OTCACHIBAIONINX ITYHKTOB BAOJb JeKTpUpUIHpPO-
BaHHOM XKeJIe3HOI TOpOTH;

- MaKcUMaJIbHasl CHJIa TOKa HATpy3KH KaXIOH TSTOBOM IMOMCTAHIIMM M OTCACHIBAIOIIMX Ka-
Oelelt;

- IaJeHNe HaIpsDKeHMS B OTcachiBalollleM ¢huaepe, onpeaesieMoe Mo JaHHBIM PernoHans-
HOTO YIIpaBIeHUS 3JIeKTPUGUIINPOBAHHEIX XKeIe3HBIX TOPOT;

- pacCTOSTHHe MeXNIy TpyOOIIPOBOIOM M TSTOBBHIMU ITOACTAHLMAMM HIA MYTeBBIMH JPOCCEIIMU.

10.7 Pacuer mapaMeTpoB ApeHaKHOMN 3alTUTHl CBOAUTCS K OINPeAesIeHUIO CAIEI TOKa JpeHa-
Xa ¥ CeUeHHUIO OpeHaXHOro Kabellss 1 HOMIHAJIBHON MOITHOCTH IPeHAKHOM YCTAHOBKI.

10.7.1 Cwiny ToKa Yepes 3IeKTPUYECKUI IpeHax i,, A, BEUUCIIOT 110 GbopMyIe
i,=02-i KK KK, (10.1)

e i, — TOK TATOBOM IOACTaHINH, A,

K, — koadduureHT, yIUTHBAIOIIWHA PACCTOSIHUE MEXY TPYOOIPOBOAOM M 3MEKTPUPULUPO-
BaHHON XeJe3Ho# moporoil (cMm. tabmuiy 10.1);

K, — Ko3dduineHT, yIuTHBAOIINI paccTOsHUE OT TPYOOIIPOBOA 10 TATOBOM IOACTAHIIUI
(cM. Tabmaumy 10.1);

K, — K03¢bbHIMeHT, yIUTHIBAOIIMA TUI U30JALNOHHOTO ITIOKPHITHS TPyGonpoBoaa (CM. Tab-
quny 10.2);

K, — Xo3bbHUUKeHT, YYNTHBAIOINII KOTHIECTBO MapaiielbHO YIOXEHHBIX TPyGOIPOBOIOB

(cM. Tabauiy 10.3).
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Ta6auma 10.1 — 3navenne koapduumentos K, u K,

PacCTORHME, KM BenuuvHa koadduumeHTa
K! K2
Do 0,5 0,9 0,90
0r0,5001,0 0,7 0,60
Or1,0002,0 0,4 0,35
Ta6numa 10.2 — 3HayeHne Kosdduuuenra K,
Tvmn U30JIMEOHHOTO OKPHITHA TPYOOIIPOBOJIa BemaamHa koaddunuenta K,
Tpex -, AByXCOiHOE NOIMMEPHOE IIOKPHITHE HA OCHOBE TEPMOPEAKTHBHAIX CMOJI 0.3
M noyiMoNeuHa; MOKPHTHE Ha OCHOBE TEPMOYCAKHBAIOLIMXCS. MATCPHAJIOB ’
Bce ocTaTbHEIE TOKPHITAS YCHJICHHOTO THIIa, KpOMe 0.5
MAaCTUIHBIX H NOIMMEPHO-OUTYMHEIX >
MacTtudsble ¥ IOTMMepPHO-OUTYMHEIE TIOKPRITHSA 0,8
Bce MOKPHITUS HOPMATBEHOTO THITA 0,9
Ta6aunma 10.3 — 3HaueHye kosdduunenra K,
KonaecTBo napauiebHEX TpyOOnpoBOIOB Benvunha koadpduimenta K,
1 0,75
2 0,85
3 0,93
4 0,97
Bonee 4 1,00

10.7.2 CedeHue ApeHaXHOTO KabOelisl CIe/lyeT OMpPeNessTh U3 YCIOBUS, YTO CyMMa MaJeHUs
HaIpsKeHHUs B Kabelle M HAIOXEHHOTO IMOTeHIHAala TPYObl He JOJDKHA TPeBHINATh BeIMIUHY pa3-
HOCTH ITOTEHLINAJIOB MEXAY TPYyOOIIPOBOIOM U PEIBCOM.

10.7.3 Ceuenme npeHaxHoro Kabeins S, MM?, BRIYMCISIIOT 1O dhopMmyIte

5, o Pule (10.2)
F)

s
AU,
IIe p, — yIelbHOe 3IeKTpUIecKoe CONPOTHBIeHHe MaTepuana Kabens, OMM;

| — mnuHa npeHaXHOTO Kabens, M;
AU, — monycTUMoe NaJileHle HaIpsoKeHHs B IpeHaXHoH lemu, B.
10.7.4 Tlanenue HampskeHWs B ApeHaXHoW Uenu AU, B, npy MOAKMOYeHNH APEHAKHOTO
Kabens K ¢umepy BHUMCIIIOT IO popMyIie
AU, =AU + AU¢, (10.3)
roe AU — momycTuMble 3HaYeHUs TaJeHUs HAPSsKeHUs B IpeHaAXHOM Kabelle, OlpesiensieMble U3

Tabauusl 10.4;
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AU¢ — MameHue HaIIpsDKeHUsI B oTcachIBaloleM dumepe, B, onpenenseMoe mo JTaHHEIM YII-
paBlIeHUS 3MeKTPUGUITMPOBaHHBIX XeJIe3HBIX OPOT, KOTOPOe Uil OOBIYHBIX YCJIOBUM 3KCILTyaTa-

LMY COCTaBJIsIeT He MeHee 6 B.

Ta6auma 10.4 — JomycTUMBble 3HaYeHUs IaIeHUI HalpsDKeHUS B ApeHakHOM Kaberne, B

JmHa xabenss, KM 0,2 0,5 1,0 2,0 3,0

Mexay oTCacHBAIONTIM ITYHKTOM XeJIE3HOM JOPOTH U Ta30IPOBO-
IOM IIp¥ HOAK/IOYEHHNH K MUHYCOBOM IIHHE TATOBOM ITOICTAHIHK

10 11 12 13 14

Mexay ra3onpoBoIOM H ANEKTPUGULIMPOBAHHOMN XEIC3HOK 3 5 6 7
JOPOTOii NPY NOAKITIOYCHUH K CPEIHEH TOYKE IIYTEBOTO APOCCENS

11 Pacuer u IPOCKTHPOBAHHUE COBMECTHOM 3alUThl MHOI'OHUTOYHBIX

ra3onposoaon

11.1 ITpu pa3medbHON 3JIeKTPOXMMHUYECKOM 3alllUTe CMeXHBIX COOPYKEeHHI CTelleHb Bpel-
HOTO BIUSHUS yCTaHaBIWBaeTCs IPH IMYCKOHATATOYHEIX padoTax 3allpOeKTUPOBAaHHBIX CPEICTB
BJIeKTPOXMMUYECKON 3allUTH. [Ipy HaIUYUU BpeIHOTO BIMSHHS pa3padaThIBaIOT HOIONTHUTEINb-
HBIe MePHI II0 €TO YCTPaHEHHIO.

11.2 TapasmnensHble MarucTpajibHBIE Ta30TIPOBOABI MOTYT OBITH 3alIULIEHBI OT KOPPO3UU
COBMECTHO C IIeNIbIO0 MCKIIOYEHUS BO3MOXHOIO BPEeTHOrO BIMSAHUS U 0OecleuyeHNs pe3epBHpPOBa-
HUSI CPEJICTB 3aIlUTHL.

DIEKTPOXUMHUUYECKYIO U JPeHAaXHYIO 3allUTy HOBBIX Ia30IIPOBOJOB, IIPOKJIANBIBAEMBIX B
OTHOM KOpHJIOpE CO CTaphIMH, HEPEKOHCTPYHPOBAHHBIMH TPYOOIIPOBOMAMH, CISAYEeT OCYIIeCTB-
JISTH pa3Nie]IbHO OT CTaphIX TpyOorpoBonoB. IIpu 3ToM B IpoekTe TpeOyeTcsl yaecTh MOHTAXK 3JIeKT-
POM3OIUPYIONINX BCTABOK IS 3JIeKTPUIECKOTO CeKLIMOHUPOBaHMS (pa3zielieHrs]) HOBOTO Ta3oIpo-
BOJZIa OT CTapHX coopyXeHmii. Pacuer YK3 mpu pasmenpHOMN 3amuTe BHIIOMHIIOT COITIAaCHO paslle-
JIaM 6 ¥ 7 HaCTOSIIIEro CTaHAapTa.

11.3 TIpu paznensHO#M 3alIUTe MHOTOHUTOYHBIX Ta30IIPOBOJIOB BO3MOXKHO MpPOSsIBJICHIE Bpel-
HOTO BJMSHUS Ha 3alllMIaeMOM Ta3olpoBoje Mpu oTkazax YK3 sroro razompopomna. Iaga cHike-
HUS 3TOTO BPEAHOTO BIMSHUS CIIeAyeT MPOeKTUPOBATh MUOMHBIE GJIOKH COBMECTHOI 3aIl[UTHI MeX-
JIy Ta30IIPOBONOM C pa3lelIbHOM 3alllUTOH (B TouKax ApeHaxa YK3) H MHOTOHMTOYHBIM KOPHAO-
poM. PexuMHbl paboThl JUOMHBIX OJIOKOB COBMECTHOM 3allUTHI ONpPeHeNsioT MpU MPOBeIeHUH IIyC-
KOHAJAOOYHBIX paboT.

11.4 Pacuet mapaMerpoB YK3 IIpH COBMEeCTHOM 3allliTe BHIMOJHAIOT TaK Xe, KaK 1 I O0H-

HOYHEHIX TPYOOIIPOBOIOB.
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11.5 Cuy Toka YK3 mpu coBMeCTHOM 3ainuTe i, A, BEIYUCISIOT 10 hopMyJie

i=Yi, (11.1)

Ile i, — BeIMYMHA TOKa, HeoOXomMMas VTS 3allluThl i-To TPyOOIpoBoaa, A,
7 — KONMYECTBO COBMECTHO 3alllUINAEMBIX TPYOOIIPOBOLOB.

11.6 Pasmemenue YK3 Ha mapajiieIbHBIX Ta30IPOBOAAX IIPOEKTUPYIOT Yyepe3 MHTepBabl,
MeHBIINe WM paBHBIE NIMHE 3alllUTHON 30HH Ha Ileprof depe3 30 JeT sKCIUTyaTallnyl IIpOoeKTUPY-
€MOI COBMECTHOM KaTONHOW 3alllUTHI.

11.7 B TouKe mpeHaxka BceX MapallIeJIbHBIX TPYOOIPOBOLOB MCIIONB3YIOT JIEKTPUYECKYIO
TepeMBIUKY IS pe3epBUPOBaHMS KaTOAHOM 3alllUTH Ha CIy4aldl OoTKas3a B paboTe OOHOW U3 3allUT-
HBIX YCTaHOBOK.

11.8 Touky mpeHaxa coBMecTHON YK3 BBHIOMpAIOT, UCXOOI U3 COCTOSIHUS U3OISILLMOHHOTO
MMOKPHITUS Ha TpybompoBogax. Kak IpaBuiio, TOUKY JipeHaXa MpOoeKTUPYIOT Ha Tpybomposoe,
HMelollleM Haubollee ILIOX0e COCTOSIHUE U3OJSITUM.

11.9 ConpoTuBieHHe MEPEMBIMKH I IBYX TPybompoBomoB R, OM, oNpenessioT mo ¢op-

MyJIe

R, =W;D.[ch(al -0)—ch(a,-1)], (11.2)

e o, U O, — MOCTOSIHHBIE PAacIIpPOCTPAHEHUS COOTBETCTBEHHO MEPBOTO M BTOPOTo Tpyborposona
(a, < o)

Z, — XapaKTepHCTHYECKOE COIPOTUBJIEHNE TPYOOIIPOBOJIA, MMEIOIIETO HAMXY/(IIEe U3OJSIMOH-
HOe TIOKpEITHE OM;

| — mIevo 3allluTHON 30HBI, M.

IIpu 2MeKTpUYECKOM COeAMHEHNN HECKOJIBKUX TPYyOOIIPOBOIOB COMPOTUBICHUE IEPEMBIY-

KU OIpeAeISIOT TomapHo (Ha OJHOM TpyOOIIpOBOJe M3 HUX JOKHA OBITH 000pYyAOBaHA TOYKA Ape-
Haxa).

M2, BEIYUCISIOT 110 dopMyIie

S, Pl (11.3)

Rm b

rae pnM — YACJIBHOEC 3JICKTPHYCCKOE COMPOTHUBICHUEC MaTepualia IepeMbIUKH, OMM,

CeueHne TepeMBIYKH S

nm’

[ — IIHHA TePEeMbIYKH, M;

A

R — comporueieHue MepeMbMKU, OM.
Ecnu 1pyGonpoBoABl UMEIOT TEXHOMOTHUYECKYIO ITEPeMBIYKY Ha pacCTOSSHUU OT TOYKHU JApe-
Haxa O6JmXe 1/2 ITMHBI 3allIMTHOTO IDIeYa, TO JeKTpUYecKHe IepeMBIYKH B TOYKaX ApeHaxa Io-

MycKaeTcsl He YCTAHABJIMBATb.
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11.10 PexoMeHIyeMBble CXeMBI COBMECTHOM KATOTHOM 3alllUTHI TTapaUIeTBHBIX TPYOOIIPOBOIOB:

1) Onna kaTogHAs YCTaHOBKA Ha HECKOIBKO HapajliebHbIX TPYOOIIPOBOIOB TP O0IIIeil cue
TOKa 3aIluTH He 6onee 30 A Ha 30-11 Tom sKcIUTyaTallui. AHOJHOe 3a3eMJISHIE MOXeT OBITh pacIio-
JIOXKEeHO II0 JTI0OYIO CTOPOHY OT TpyOOIIpOBOMOB. PasMellleHne TOYKHM ApeHaxXa KATOMHON YCTaHOB-
KH TIPOMU3BOMUTCS B COOTBeTCTBHH ¢ 11.8.

2) JIBe KaToAHbBIe YCTAHOBKM Ha HECKOJIBKO IMapalIeIbHBIX TPYOOIIpoBoaoB (Oombiie 3) npu
ob1Ieil cuile ToKa 3aIuTH Ha 30-if Tom SKCIuTyaTalluy He 6onee 40 A. AHOITHEIE 3a3eMJICHUS KaTOMA-
HBIX YCTAHOBOK MOTIYT OHITh PAcIIONIOXeHH KaK IO OTHY CTOPOHY OT TPYOOIIPOBOLOB, TaK M TIO pa3-
HBIEe CTOpPOHHL. I1pu pazMellieHUnH aHOAHBIX 3a3eMJICHUI IO OJHY CTOPOHY OT TPYOOIIPOBOIOB pac-
CTOSHHMe MeXOy HUMHU TOJDKHO OBITh He MeHee 3 WX JTMHEHWHHBIX pasMepoB, HO He MeHee 200 M.
Pasmenienne ToueK ApeHaxka KaTOMHBIX YCTAHOBOK IIPOUBBOAUTCS B COOTBeTCTBHU ¢ 11.8.

3) Ilpu cuie ToKa 3alllUTHl KaXKA0To TpyOoIpoBoaa 6ojee 15 A KaTogHBIe YCTAHOBKM JOJIK-
HH OBITH 00OPYITOBAHBEI Ha KaXXIOM TPYOOIIPOBOIE, a TOUYKM JIpeHaka COSTUHSIOT MepeMbIYKaMu.

IIpu paccTosTHUM MeX Ty TapaJUIeIbHBIMU TpyOOoIIpoBogaMu 6oee S0 M He3aBUCUMO OT CHUJTB
3alllUTHOTO TOKa MpoeKTUupyioT YK3 Ha KaxaoM TpyOomnpoBoje.

11.11 BxomodyeHrMe HeCKOJNBKUX KaTOMHBIX CTAHIIMH ¢ pa3HBIMH TOYKaMH ApeHaxka Ha OJHO
aHOMHOe 3a3eMJIeHHe He MOIIyCKaeTCd.

11.12 TazompoBoAsl B MecTax YCTAHOBKH MEKTPHIECKUX ITepeMBIueK JOKHBI OHITH 000py-
IoBaHH crenuantbHEIME KAII.

11.13 B Mmecrax commxenusa (o 30 M) WIHN IepecedeHUs TPYOOIPOBOINOB HOIKHH OBITH
yecraHoBieHB KUII, Ha KIeMMHYIO ITaHe b KOTOPHX BHBOISAT IMIPOBOAHUKH OT 3THX TPyOOIMpPOBO-
JIOB C COOTBETCTBYIOIIel MapKupoBKoil. HeoOXOMMMOCTh YCTAHOBKH MepeMBIYKH OIpeAesIaIoT IO
pe3yiIbTaTaM HaJlagKU CPEACTB SIeKTPOXUMMUISCKOM 3aIllUTH IIPU BHISIBIICHUHM BPeIHOTO BIMSIHUSI
cucreMbl DX3 OIHOrO TPyOOIIpOBO/AA Ha APYTOi.

11.14 TIpu mpoeKTUPOBaHUM COBMECTHOM ApeHAXKHON 3alllMTH HECKOJIbKHX IMapaUIeIbHbIX
TPYOOIIPOBOAOB CIIY IPEHAXHOTO TOKa ONPENelISIOT B COOTBETCTBUHM ¢ pasmenoMm 10.

11.15 HpeHaxu o6s3aTebHO MOJDKHBI MMETh TOUYKY JIpeHaxa Ha TpyOooIpoBoOlle, OTBEYal0-
meM yemoBusaM 11.8.

11.16 CompoTuBIeHNe U CeUeHNEe SMeKTPHUECKON TePeMBIYKH OMpPeNessiioT B COOTBETCTBUH
c11.8m11.9.

11.17 B mpoekTe HOKHEBL OBITH IPEAYCMOTPEHE MEPOIIPUSITHS IO UCKIIOYEHUIO BPEIHOTO

BIMSHUS KaTOTHOM noJsIpu3alli Ha CMEXHBIC COOPYXKCHMUS. YCTpaHGHHG WX YMCHBUICHHE OO
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Ge30MacHBIX MPeeoB BPeTHOTO BAUSHUS KaTOTHOW MOJNMSIPU3AIMU 3alllMIIaeMOTO COOPYKEHMS
Ha CMeXHBIe (TTapaule]IbHbIe) COOPYXKEHHS MOXKET OBITh 00eCIIeUeHO CIEAYIOIMMMHE CIIOCODaMM:

- YCTPOUCTBOM Da3NeIbHON WJIN COBMECTHOI 3alUTHI;

- yIajieHueM aHOTHOTO 3a3eMJICHUS KAaTOMHOI YCTAHOBKH, SIBJISIONIETOCSI HCTOYHUKOM BpPEI-
HOTO BJIMSIHUS, OT He3allULIeHHOTO COOPYXeHHUs Ha paccTosiHHe He MeHee 3 -y (Y — paccTosiTHHe
MeXIy aHOJHBIM 3a3eMJICHHEM M 3allUIIaeMBIM TPYOOIIPOBOIOM);

- YCTaHOBKOM 3IEKTPUYECKOM TepeMBIYKH B TOYKe NpeHaXa IIN Ha HEKOTOPOM paccTos-
HUU OT Hee MeXIy 3allUINeHHON U 3alniaeMoil KOMMYHHKAIIMAMHE (CedeHHe ITepeMBIYKHU OIIpe-
JIEJISTIOT pacuyeToM);

- YCTAaHOBKOM TPYIIEI MPOTEKTOPOB HA CMEXKHOM ITOA3EMHOM COOPYKEHMI.

12 Oco0eHHOCTH NPOEKTHPOBAHUSA IJIEKTPOXUMHUECKOM 3aIHTBI NOA3EMHBIX
KOMMYHHUKAIHU# NPOMILIOMIAA0K MATHCTPAJILHBLIX ra30NpoBoI0B

12.1 Texaomormyecke KoMMyHuKarmuin KC TOIDXKHBI, KaK IIPABWIO, MMETh pa3AelbHYIO 3a-
IMUTY OT JUHEHHON YacTH MarMCTPaIbHBIX Ta30IpoBONIOB. B mpoekTe HEOOXOMUMO yIeCTh DJIEKT-
pudYecKoe CEKIIMOHUpPOBaHUe IIIeiihoB, Ta30MPOBOAOB MMYCKOBOTO, TOIUNIMBHOTO W MMITYJIbCHOTO
rasa u JPyruX TPyOONPOBOIOB, MeTAINIMIECKYI0 OpOHIO Kabeneil m BceX MPYTHX SIeKTPOIPOBOMIS-
IIUX COOPY:KeHUI M YCTPOMCTB MeXIy JIMHeHoI yacThio H KC.

12.2 UcxomHBIMU HaHHBIMI JJISI MIPOeKTHUPOBAHUSA 3JeKTPOXUMUYECKON 3alllUTHI SBISIOTCS
clleTyIoIIue:;

- IIaH IUTOMIAIKM C YKa3aHHeM pa3MellleHUsI 000pyIoBaHUS U TpyOOIPOBOIOB;

- IIepedeHb BCeX MOA3eMHBIX TPYOOIIPOBOIOB ¢ YKa3aHHeM UX ITHHBI U AWaMeTpa;

- yAeJbHOEe 2JIEKTPUIECKOe CONPOTHRIeHHEe IPYHTOB, H3MepeHHOe Mo ceTke 10x10 M Ha
IUTOINAIKE;

- Pe3yJabTaTh BePTUKAIBHOTO 3JIeKTPUYeCKOro 30HAMPOBAHUS IO MEPUMETPY IUIOIIAIKA Ha
mryonHy g0 100 M (110 TpH BepTUKAIBHBIX SJIeKTPHYeCKMX 30HANPOBAHMS Ha KAXIOW CTOPOHE TUIO-
IaIKN);

- colepxkaHKe BOTOPACTBOPUMBIX COJIeH B TPYHTe Ha TIIyOWHe YKJIATKU TeXHOJIOTUYeCKUX
TpyOONIpPOBOAOB B 3—4 TOUKax ILIOIIAIKM;

- MaKCUMaJIbHasl TeMIlepaTypa IepeKadlBaeMoro IIPOAYKTa;

- OIleHKAa BIMSTHUS OJYKTAIOIIUX TOKOB OT HUCTOYHUKOB IOCTOSHHOTO TOKA.

3a MaKCUMaJIbHYIO TEMIIEPaTypy IepeKadnBaeMOoro MPOAYKTa IPHHUMAIOT IIPOSKTHYIO MaK-

CHMaJIPHYIO CPeTHEeCYTOUHYIO TeMIIepaTypy Iraza B TeXHOJOTUYeCKNX TPyOOINpoBoaax. 3a BeIUIUHY
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VIEIBHOTO 3JIEKTPUUECKOTO COMPOTUBICHHUS TPYHTA IMPHHUMAIOT eé¢ MUHNMAIbHOE 3HAYeHHUe, I10-
JIyIeHHOe Ha IUIOIIaiKe IIpH M3BICKAHHUSIX.

12.3 3amageil mpoeKTHpOBaHUSA SABIIeTCSI obecneveHne 3 deKTUBHOM BIIEKTPOXHMMUYEC-
KOWH 3alTUTH TToA3eMHBIX KomMyHUKaiuil KC Ha cpok ux sKcIutyaTaliuu He Meree 30 JreT ¢ onpene-
JIeHHeM KOJIHUYeCTBa CPeACTB AIEKTPOXMMHUIECKOH 3alllUTHL Ha CpoK He MeHee 30 JeT, mX MOIITHOCTH
¥ pa3MelleHUT.

12.4 Ob6uryto cuny samutHoro I, , A, Toka BEIYHCISIOT TI0 popmyie
Nn
I,.=Jsm 2280 (12.1)
i=1
Iie j, ~— 3allMTHas TUIOTHOCTh TOKa KOMMYHMKALUH TUIOIIAIKH, A/M?%;
S, — mIomank MOBEPXHOCTH [-TO TpyGompoBoaa, M’;
N — oblllee KOIMYECTBO IMOA3EMHBIX TPYOOIIPOBOIOB Ha IUTOINAJIKE.
12.5 3amuTHYIO IUIOTHOCTh TOKA MOA3¢MHBIX KOMMYHUKALIMHA IUIOIIAAKA OIpeneisioT 3

Tabmauusr 12.1.

Tabnawmma 12.1 — 3amuTHAY IDTOTHOCTH TOKA TPyOONPOBOIOB M KOMMYHMKaMi 1wtomaaok KC

ViempHOE 3/IEKTpHYECKOE Maxc Hast 3amaTHas
COTIPOTHUBJICHUE TPYHTA, Hamrave Gyxnaomx TCMIICPATyL IUIOTHOCTh TOKA,
TOKOB IepeKaYNBaeMOro
OM:M o MA/M
npoaykrTa, °C
Memnee 10 Hmeercsa Bonee 20 35
Menee 10 He umeetcsa Memnee 20 25
Ot 10 mo 40 HAmeerca Bonee 20 25
Ot 10 go 40 He umeetca Memnee 20 17
Bbonee 40 HWmeercsa Bonee 20 17
Bomee 40 He mmeetca Memnee 20 12

12.6 OlleHKY BIMAHUA OJYKOAIONINX TOKOB MPOU3BOISIT B COOTBETCTBUU C TpeOOBaHUSIMH
I'OCT 9.602.

12.7 KonmdecTBO YCTAHOBOK KaTOMHOM 3aIlIUTH KOMMYHWKALIM KOMIIPECCOPHOUM CTaHITAM

N, WIT., BEIUCIIAIOT 10 popmye:

I
Tnkn (12.2)

rae I — oOLIMiA 3aIMMTHEIA TOK MOA3eMHBIX KOMMYHUKALMi TUIOLIANKH, A;

Nyxz=

I — HOMMHANBHBIN BEIXOJHOM TOK KaTOXHOrO MpeobpasoBaresist, ONpeAessieMblil O TeXHUIeC-
Koil MOKyMeHTalluH, A;
k , — IUIOINAOYHBIH Ko3dpdunueHT (19 MpOeKTUPYEeMBIX IIOMAN0K MPpUHUMAaeTCd paB-

n

HEIM 0,7).
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12.8 Tun, KOHCTPYKIIMSI U MaTepHal aHOMHHIX 3a3eMJICHUU BHIOMPAIOT B COOTBETCTBUH C
5.3.9.12—5.3.9.14 u pazgenoM 8 HacTOSAILEro cTaHaApTA.

12.9 OnrumaneHBle pexXUMH paboT YK3 mpoMIuiomanku onpeAeisdioT IpH IPOBEeAeHUHI
MMYCKOHAJIAJOYHHEIX paboT.

Ecnu Ha MWHEHOH YacTH MariCTpaJbHOIO ra3olIpoBoJa MpeayCMaTpHBAETCsd YCTaHOBKA
3JIeKTPUIEeCKNX JpeHaXel Ha pacCTOsTHUHU 1o 10 KM OT IUIOIIAa KM, TO 3allliTa COOPYKEeHHI TIpOM-
TUTOIIAAKM OT OJTy:KIAIOIINX TOKOB MOJIXHA OBITh OCYIIEeCTBIIEHA KATOMHBIMHU CTAHIIMSIMH ¢ aBTOMa-
THYECKHMM ITOAIep:KaHHEM 3alIUTHOTO IOTEHIHAaIa.

12.10 Iy 3alUTH OT KOPPO3UHU CHIIOBHIX KabeJiell M 3alllUTHHIX 3a3eMJICHHIT 000pyI0BaHMs

Ha mpoMipioiianakax KC cieayer MpUMeHATh YCTAHOBKHM IPOTEKTOPHOM 3aLlUTHI.

13 Oco0eHHOCTH NPOEKTHPOBAHHS JIEKTPOXUMHIECKOM 3AIHTHI NEPexoioB
MaruCTPaJbHBIX ra30MPOBOAOB Yepe3 BOAHbIE MPErpabl, Keje3Hple
H aBTOMOOMJILHBIE IOPOTH

13.1 JIy1s 3alllUTHBIX KOXYXOB ITOA3eMHBIX MaruCTpaJIbHBIX Ta30IPOBOMOB Ha Iepexomax MX
yepe3 aBTOMOOWIBHBIEe U XKeJle3Hble JOPOTH B TPYHTAX CpedHel M HU3KOH KOPPO3NOHHOI arpecCHB-
Hoctu o 'OCT 9.602 momyckaeTcss MUHIUMAJIbHBIH MOJISPU3ALMOHHBIN ITOTeHIMaI 0oJiee IOJIO-
XUTeNbHEIHN, YeM MuHyc 0,85 B mo MCD (¢ omuueckoit cocrapnsiomeit — muHyc 0,90 B mo MCD)
IIPH YCIOBUHU 00ecIeueHNsI HOPMATHBHOIO CPOKaA MX CIYXKOBI, UYTO JODKHO OBITH IOATBEPXIACHO
TeXHUKO-3KOHOMHYeCKNM obocHOBaHMeM. IIpu 3ToM KaTomHoe cCMeIlleHHe OIS pU3allHiOHHOTO
moreHIrana (IOJSIpU3allii) TOJKHO OHTH He MeHee 100 MB.

13.2 DaexTpoxuMmuuecKas 3allliTa KOXYXOB OT ITOA3eMHON KOPPO3UHM OCYIIECTBISCTCSI B
OCHOBHOM ITpoTekTopamu. B cirydae G0JBLION MPOTSKEHHOCTH, TUTOXOM M3OMSIMKM KOXYyXa M IIPU
HATWYWHU JHHAHU 3JIeKTpollepedadyl IS 3allUTH KOXYyXa OT KOPPO3UH BO3ZMOXHO HCIIOJB30BATH
MAaJOMOIITHEE KAaTOMHbIE YCTaHOBKM.

13.3 Pacder mapaMeTpoB IIPOTEKTOPHON 3alllUTH KOXYXOB IIPOU3BOAUTCS B COOTBETCTBUH C
METOIUKOI, MpUBedeHHOM B pasmeie 9.

13.4 Cuny TOKa B 1lelH “IPOTEKTOP—KOXKYX” [ , A, BEIYUCIISIOT 110 (hopMyIie

; =Un—Uex—l,1-Um—0,064Sn (13.1)
RnK R 3

nK
rae U — cTalMOHApHBIA IMOTeHIMAN MpoTekTopa, B;

U — ecTecTBeHHas pa3sHOCTH MOTCHIINMAIOB KOXYX—3eMIsI, B;

€K

U_ — MUHMMAaTbHas 3alllUTHAas HaloXeHHast PasHOCTh IMOTCHIIMAIOB KOXYX—3EMJIA, B, KOTOpPYIO

K3m

BREIYHCIISIOT IO bopMyIe
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U, =U,~ U,

o (13.2)
rae U — MUHUMATBHBIN 3alIMTHELA TIOTeHIMAT KOXyxa, B;
U, — ecTecTBeHHas1 pa3HOCTh MOTEHUHMAIOB KOXYX—3eMiist, B;

R _— compoTueieHNe LK “NPOTEKTOP—KOXKYX”, OM, KOTOpOe ONpPeNessioT o hopMmyJie

R,=R +R,. (13.3)

Ecnu snavenusa U u U, He U3BECTHBHI, TO Pa3HOCTh NoTeHImanos U, — U, Ui MATHHEBEIX
MPOTEKTOPOB CJIeAyeT MPpUHUMAThL paBHO# 1 B.
13.5 InuHa y9acTKa KOXyxa, 3allliIaeMasl OMHIM IIPOTEKTOPOM Ha KOHelIl IUTaHHpYyeMOTO

mmepuona /

3kn°

M, paBHa
- Iy * Ry - e
“ 1.xUg,,-D, (13.4)
rie R~ — HadalbHOE 3HaYeHMe MEPEXOTHOTO CONMPOTHBICHHS KoxXyxa, OMM’.
D — muameTp KOXyxa, M.
13.6 KonnyecTBO IPOTEKTOPOB, HEOOXOMMMOE ISl 3ALIUTH KOXyXa N, 1IT., OTpPeNeIsaoT

no dhopmyie ]

3Kn (13.5)

roe [ — IIMHA KOXyXa, M.

13.7 Komm4ecTBO MPOTEKTOPOB, paccunTaHHoe Mo dopMyie 13.4, HeoOXooUMoO pacmpee-
JIMTH MEXIY JBYMS TpYIIIaMH, YCTaHABIMBAacMBIMU ¢ 00OMX KOHLIOB KOXyXa. B cilydae orcyrcTBHS
BO3MOXHOCTH YCTAHOBKU TIPOTEKTOPOB ¢ 000MX KOHLIOB KOXyXa U eCJIM JUIMHA 3alllUTHON 30HBI TIPO-
TEKTOPOB OOJIbIle JUIMHBI KOXYXa, JOIYCKAETCS YCTAHOBKA BCEX MPOTEKTOPOB ¢ OJHOTO €ro KOHIIA.

13.8 ITapameTphl MPOTEKTOPHOM 3alIUTH KOXYXOB YTOYHSIOT IPU MTyCKOHATAAOYHBIX pabo-
Tax cucteMbl DX3 razonpoBoja.

13.9 Pacuer 21eKTpOXMMHUYECKOM 3aIUTHL KOXYXa ¢ ITOMOLIBIO MAIOMOIIHBIX KaTOJHBIX YC-
TAHOBOK IIPOM3BOIMUTCS B COOTBETCTBUM C METOAMKON, MIPUBEICHHON B paszene 7.

13.10 BxonHoe compoTHBjeHUe KoxXyxa Z , OM, Kak QYHKUHUIO BpeMeHH SKCIUTyaTaluu

BBIUHCIISIIOT TTO (hOpMYyIIe
1
Zex(t)=5\)Rx 'anc(t ) (13.6)

rae R, — MpofoibHOE CONMPOTHBICHUE KOXyxa, OM/M, KOTOpOe BRIMUCIAIOT 1O popMye

= Px 13.7
R, (D, -8,)-3, 7

e p, — VAeJTbHOe 3IeKTPUIecKoe CONMPOTUBICHNe MaTepualia KoxXyxa, OMmM;
8, — TONMIMHA CTEHKHU KOXYXa, M;

R (1) — 3HaueHMe MepeXOqHOTO CONPOTUBIICHUS eUHUIIBI JUIMHBI KOXYyXa 9epe3 t JieT, OMM.
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B maHHOM clilydae mepexoaHoe CONMpoTHBIeHHe R (1), OM'M, BEYHCISIIOT IO hopMyne

R (D) = —i In

_-!T

n-R
oy Rox gt (13.8)

D -H,-R, =D,
rme RPK — COINIPOTHBIIEHHE pacTeKaHMIO KOXyxa, OMM;

H_— rnyOuHa 3aJeraHust KOXyxa, M;

R, — HavalbHOE 3HAYeHHE CONMPOTUBJIECHHSA H3OIALMU KOXyxa, OM'M’.

13.11 Cuiry ToKa KaTOTHOM YCTAaHOBKM i, A, BRIYUCIAIOT IO hopMyie

_ W
Z,(ty

rae Umo — CMCIICHUEC MOTCHIIMAIOB KOXYX—3C€MJISI B TOUKE IpeHaxa, B, KOTOpPOe ONnpeacisiioT 1o

(13.9)

bopmyne

v, =u-U

ek’

(13.10)

rie U — MaKCUMaTbHBIA 3alIMTHBIH MOTEHIMAT KOXyxa, B;
U, — ecTeCTBeHHas Pa3HOCTb MOTEHIMATOB KOXyX—3eMis, B.

13.12 Ha nepexonax 4epe3 BOAHBIE IIperpaabl MHoU 6onee 500 M Ha ogHOM H3 ee HGeperos
JOJXKHa OHITH MPeyCMOTpeHa yCTaHOBKa KaToaHou 3amuThl. [1pu aToM YK3 nommxHa pacmonarath-
csI Ha pacCTOSIHMM He Jaiiee 1 KM OT BOAHOM TIpeTpajibl.

13.13 Ha Bcex BOIHEIX Iepexomax IIHHOMH 0onee 500 M HeOOXOMMMO YCTaHABIMBATh KOHT-
POJTBHO-U3MEPUTENbHEIS IIYHKTH I KOHTPOJS MOTeHIMAIa U CWJIBI TOKa B TpyOOIpoBojie Ha obe-
HUX CTOpOHAX Iperpaikl.

13.14 Ha pe¥icTBYIOIIUX TpyOOIIpOBOAaX MPOSKTUPOBaHNe U PEKOHCTPYKIIMIO KaTOMHOM 3a-
IIUTHI CleayeT MPOU3BOAUTh Ha OCHOBAHMHU pe3yJbTaToB 00CIeA0BaHUS, KOTOPOe JOKHO BKIIIO-

JaTh U3MECPCHUI CMCIINCHMA ITOTCHIIMaJIa Ha OOJHOM M3 6eper0B IIPH BKIIOYCHHWHW W BBIKJTIOYCHHNHN

YCTaHOBKHU KaTOMHOM 3alllUTHL Ha ApyTroM Oepery.

14 Oco0eHHOCTH MPOEKTHPOBAHKSA BPEMEHHO 3AIUTHI MATHCTPAJIbHBIX
ra3onpoBoaoOB

14.1 I1pu cTpOUTENBCTRBE Ta30IIPOBOIa JO BBOIA B CTPOM OCHOBHEIX CPEICTB JIEKTPOXUMHU-
JeCcKOH 3alllUThl B Ka4eCTBC BpeMeHHOfI 3alllUTHI CJIeAYyeT MCIIONB30BaTh CUCTCMY 3alllUTHL C IIOMO-
IO MarHNeBHIX IpoTeKTopor Tuma IIM 10V,

B ciydae crpouTenbcTBa ra3olpoBoia MapaliebHO IOCTPOSHHOMY TPYOOIIPOBOMY, OCHA-
LIeHHOMY CUCTeMOW KaTOAHOU 3alllUTH, BpeMEHHYIO 3alllUTY BO3MOXHO OCYIIECTBJISATh IIyTeM
BPEMEHHOTO MOAKIIOUEHUS CPEACTB BICKTPOXUMHUIECKOM 3alllUTH OT 3KCILTyaTUpPyeMOIo Tpy6o-

IopoBoIa.

42



CTO Taznpom 2-3.5-047-2006

14.2 s pacyeTa BpeMeHHOM 3alllUTHl OT KOPPO3UU MarucTpaJbHOTO Ta30IpOBoaa ¢ MTOMO-
IEI0 TIPOTEKTOPOB OTPENIENSIOT UX HeOOXOMUMOe KOTNIecTBO. PacueT BHITIONHSIOT B COOTBETCTBUM
¢ pazgeiioM 9.

14.3 JImuHY 3alllUTHOM 30HBI IPOTeKTOpa I razonpoBonos muaMeTpoM 0,80, 1,02 1 1,42 M
TIPU TIPOEKTUPYEMOM CPOKe CIIYKOBI BPeMEHHOW 3aIlUTHL OT 3 1o 24 MecsIeB B 3aBUCUMOCTH OT
VIETbHOTO COMPOTUBISHUS TPYHTa U TEePEeXOAHOTO COMPOTUBIISHUSI COOPYXKEHUSI MOXHO OIpejie-

JUATH o Tabnuite 14.1.

Ta6numa 14.1 — JIymHa yyacTKa TpyOOIIpoBOIa, 3allHIacMasi OMHIUM IIPOTEKTOPOM

Juamerp | VmempHoe |3ammrHbni| Cuia Toka JlmiHa 3aIMATHOM 30HEI MPOTEKTOPa, M
Tp-Aa, CONpO-  |TOTEHLMAT| IPOTEK-
M THRICHHE Tp-ma, Topa, CpoK cIyXO0bI IPOTEKTOpPA, MEC.
rpynTa, OM-M B, M.C.o. A 3 I 6 | 9 12 | 18 | 24
st TpyGOnpOBOIOB € Rus = 50000 Om-M*

0,8 5 0,95 0,220 10584 10297 10018 9747 9225 8733

0,8 7,5 0,95 0,160 7698 7489 7286 7088 6709 6351

0,8 15 0,85 0,096 6466 6291 6121 5954 5636 5335

0,8 60 0,85 0,025 1684 1638 1594 1551 1468 1389

0,8 100 0,85 0,015 1010 983 956 930 881 833
1,02 5 0,95 0,220 8301 8076 7857 7644 7235 6883
1,02 7,5 0,95 0,160 6037 5873 5714 5559 5262 5005
1,02 15,0 0,85 0,096 5071 4934 4800 4670 4420 4184
1,02 60,0 0,85 0,025 1321 1285 1250 1217 1151 1090
1,02 100,0 0,85 0,015 792 771 750 730 691 654
1,22 5,0 0,95 0,220 6941 6752 6570 6391 6050 5726
1,22 7,5 0,95 0,160 5048 4911 4778 4648 4410 4165
1,22 15,0 0,85 0,096 4240 4125 4013 3904 3696 3498
1,22 60,0 0,85 0,025 1104 1074 1045 1017 962 911
1,22 100,0 0,85 0,015 662 644 627 610 577 546
1,42 5,0 0,95 0,220 5963 5801 5644 5491 5197 4920
1,42 7,5 0,95 0,160 4337 4219 4105 3993 3780 3578
1,42 15,0 0,85 0,096 3643 3544 3448 3355 3175 3006
1,42 60,0 0,85 0,025 949 923 898 874 827 783
1,42 100,0 0,85 0,015 569 554 539 524 496 470

st TpyGonpoBoIoB ¢ Rm = 100000 OM-M*

0,8 5,0 0,95 0,220 21169 20594 20037 19493 18451 17465

0,8 7,5 0,95 0,160 15395 14978 14573 14177 13419 12702

0,8 15,0 0,85 0,096 12932 12581 12241 11909 11272 10670

0,8 60,0 0,85 0,025 3368 3276 3188 3101 2935 2779

0,8 100,0 0,85 0,015 2021 1966 1913 1861 1761 1667
1,02 5,0 0,95 0,220 16602 16152 15715 15288 14471 13698
1,02 7,5 0,95 0,160 12074 11747 11429 11119 10524 9962
1,02 15,0 0,85 0,096 10143 9868 9601 9340 8841 8369
1,02 60,0 0,85 0,025 2641 2570 2500 2432 2302 2179
1,02 100,0 0,85 0,015 1585 1542 1500 1459 1381 1308
1,22 5,0 0,95 0,220 13881 13505 13139 12783 12099 11453
1,22 7,5 0,95 0,160 10095 9822 9556 9296 8799 8329
1,22 15,0 0,85 0,096 8480 8250 8027 7809 7391 6996
1,22 60,0 0,85 0,025 2208 2148 2090 2033 1925 1822
1,22 100,0 0,85 0,015 1325 1289 1254 1220 1155 1093
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IIpomonxeHue Tadbauus 14.1

HOuamerp | VamenbHoe [3ammrHbrii| Cria TOKA) JUTWHA 3ANMTHOM 30HHI IPOTEKTOPA, M
Tp-ma, COImpo- [moremmman| mporex-
M THBTEHWEe | Tp-Ja, TOpA, Cpox cityXGH IIPOTEKTOPa, MEC.
rpynTa, OMM| B, M.c.a. A 3 6 9 12 18 24
1,42 5,0 0,95 0,220 11926 11602 11289 10982 10395 9840
1,42 7,5 0,95 0,160 8673 8438 8210 7987 7560 7156
1,42 15,0 0,85 0,096 7287 7088 6896 6709 6350 6011
1,42 60,0 0,85 0,025 1897 1846 1796 1747 1654 1565
1,42 100,0 0,85 0,015 1138 1107 1077 1048 992 939
Jlnst tpy6onposonos ¢ R, = 300000 Omm’
0,8 5,0 0,95 0,220 63506 61783 60112 58480 55353 52396
0,8 7,5 0,95 0,160 46186 44933 43718 42531 40257 38107
0,8 15,0 0,85 0,096 38797 37745 37724 35727 33817 32010
0,8 60,0 0,85 0,025 10103 9829 9563 9304 8806 8336
0,8 100,0 0,85 0,015 6062 5898 5738 5582 5284 5001
1,02 5,0 0,95 0,22 49807 48456 47145 45865 43413 41094
1,02 7,5 0,95 0,160 36223 35240 34287 33356 31573 29886
1,02 15,0 0,85 0,096 30429 29603 28803 28021 26523 25106
1,02 60,0 0,85 0,025 7924 7709 | 7501 7297 6907 6538
1,02 100,0 0,85 0,015 4755 4625 4500 4378 4144 3923
1,22 5,0 0,95 0,220 41644 40514 39418 38348 36298 34359
1,22 7,5 0,95 0,160 30287 29465 28668 27890 26398 24988
1,22 15,0 0.85 0,096 25440 24749 24080 23426 22174 20989
1,22 60,0 0,85 0,025 6625 6445 6270 6101 5774 5466
1,22 100,0 0,85 0,015 3975 3867 3762 3660 3465 3279
1,42 5,0 0,95 0,220 35778 34807 33866 32947 31185 29519
1,42 7,5 0,95 0,160 26021 25314 24630 23961 22680 21468
1,42 15,0 0,85 0,096 21858 21265 20689 20128 19052 18034
1,42 60,0 0,85 0,025 5692 5538 5388 5242 4961 4696
1,42 100,0 0,85 0,015 3415 3323 3233 3145 2977 2818

14.4 Eciu 1o pacyeTaM UIMHA 3alllUTHOM 30HBI IIPOTEKTOpa OOJbINe yUacTKa TpyOooIpoBoaa
MeXay KPaHOBEIMM Y3JIaMU, clefyeT MPOSKTUPOBATh IO OTHOMY IIPOTEKTOPY Ha OOUH KpaHOBBIA
y3en. JlonmomHUTeNIbHEIE TPOTEKTOPHl YCTAHABIMBAIOTCS MO pe3ybraTaM HajllalKi BpeMeHHOU 3a-
LOIUTHI.

14.5 TIpu pacueTHON MIMHE 3alIMTHOI 30HHI MPOTEKTOpAa MeHbIIe 5 KM HeOOXOMMMO ycTa-
HaBJIUBATh TPYIIIIOBEIE YCTAHOBKHU IIPOTeKTOPOR. IIpH 3TOM pacyeTHOE KOJIMIESCTBO IIPOTEKTOPOB,
HeoOXoamMoe IS 3alllUTHL yJacTKa TpyOoIIpoBoda, claedyeT yBeauuusaTh B 1,3—1,4 pa3a.

14.6 B aHOOHEBIX ¥ 3HAKOIIEpEMEHHBIX 30HAX OIYXKIAIONIMX TOKOB KOJIUYECTBO IIPOTEKTOPOB
clemyeT yiBauBaTh OTHOCHUTEIBHO PacueTHOTO KOJIMYeCTBa.

B aHOIHEIX 30HaX ClIemyeT MPOeKTUPOBATh TPYIIIOBEE IIPOTeKTOPHBIe YecTaHOBKH. Paccrod-
HHUe MeXIy IIPOTeKTOpaMM B TPYIITOBOM IIPOTeKTOPHOM YCTAHOBKE MOJDKHO OBITH He MeHee 5 M.

14.7 B xaromHBIX 1 3HAKOIIEpeMeHHBIX 30HaX JTOKHBI MCIIOIL30BaTh MOMSIpU30BaHHBIe MIPO-
TEKTOPHI, KOTOPHIE MOIKIIOYAIOT K 3allliillacMOMY TpYOOIIPOBOAY Yepe3 IIOMYIIPOBOTHUKOBHIE 3Jie-

MCHTHI.
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Ipunoxenne A

(peKOMeHIyeMoe)

3HAYEHMA IMPOJOJJILHOIO COIMPOTUBJIIEHUA TPYBOITPOBOJA R
ITPU PA3JIMYHOM TOJLIUHE CTEHKU TPYBBI
(p, =2,45- 107 OmMm; t = +20 °C)

m

Ta6bnauma A.1 — TommmHa cTeHKH TPYOHI OT 4 10 9,5 MM

Jlnamerp Tor 103
IIYHA CTEHKH b 5, 107, M
—— TpYo
DM 4,0 5,0 5,5 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5

0,146 137,0 [ 11,0 [ 1010 | 92,8 | 86,0 | 802 | 751 [ 70,6
0,152 132,0 | 1060 | 96,8 | 89,0 | 82,5 | 768 | 720 | 67,7
0,159 126,0 | 101,0 | 92,4 | 850 | 787 | 733 | 686 | 646
0,168 1190 | 957 | 87,3 | 802 | 743 | 69,2 | 648 | 60,9
0,180 11,0 | 89,1 | 81,3 | 747 | 692 | 64,4 | 603 | 56,7
0,194 1030 82,5 | 752 | 69,1 | 640 | 59,6 | 558 | 524

0,219 90,7 | 729 | 664 | 61,0 | 565 | 506 | 492 | 462

0,245 80,9 | 650 | 592 | 544 | 503 | 468 | 438 | 411

0,273 725 | 582 | 530 | 487 | 450 | 419 | 392 | 3658

0,299 66,0 | 53,1 | 483 | 444 | 410 | 382 | 357 | 335

0,325 60,7 | 487 | 444 | 407 | 37,7 | 350 | 328 | 308

0,377 523 | 419 | 382 | 350 | 324 | 301 | 281 | 264 | 249

0,426 46,2 | 370 | 337 ] 309 | 286 | 266 | 248 | 233 | 220 | 208
0,530 297 | 270 | 248 | 229 | 213 | 199 | 187 | 176 | 16,6
0,720 168 | 156 | 146 | 137 | 129 | 122 | 116
0,820 128 | 120 | 11,3 | 107 | 10,1
1,020 8,57 | 8,12

IIpumevyanne — B pacuer sa K, mpuHHMaeTcst BelTHYMHA, YKa3aHHAS B TaGIMIE U YMHOXCHHAsT
Ha 10, Hanpumep, myist Tpy6 amamerpom 0,82 M ¥ TOIIMUHON CTEHKH 8 MM IPOJOJIBHOE COMPOTUBICHUE PABHO:

R =12,0-10¢ Omm.
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Taonuma A.2 — TommuHa creHKH TpyOHI oT 10 mo 20 MM

pra;é? TommuHa cTeHKH TpY6H §_ 107, M
D, M 10,00 10,5 11,0 11,5 12,0 12,5 14,0 15,0 16,0 17,0 20,0
0,72 11,00 10,50 | 10,00
0,82 9,63 9,18 8,76 8,39
1,02 7,72 7,36 7,03 6,72 6,45 6,19 5,54 5,17 4,85 4,57
1,22 5,86 5,61 5,38 5,17 4,62 4,31 4,05 3,81 3,25
1,42 3,96 3,70 3,47 3,27 2,79
1,62 3,47 3,24 3,04 2,86 2,44

HpI/I MedaHue — B pacyeT 3a Rm IOpUHUMACTCA BCINYHNHA, YKa3aHHasaA B T.’:16J'II/II_IC 1 YMHOXCHHasA

Ha 10, Hanpumep, mia tpy6 auamerpom 1,02 M M TOMIMMHON CTeHKU 12 MM MPOJONBHOE CONPOTUBICHHE

pasHo: R =6,4510° Om/m.
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Ipunoxenue b

(crmpaBoYHOE)

3ABUCUMOCTDb COITPOTHUBIIEHHU A PACTEKAHNIO TOKA HEM30JUPOBAHHOT'O
TPYBOITPOBOJA OT YAEJBbHOI'O COITPOTUBJIEHUA I'PYHTA
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