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BBeaenue

IIpencraBneHHbIe B cTaHOApTe METOABI pacuyeTa U NPOSKTUPOBAHUS SJICKTPOXUMUYESCKOU
3alllUTHl VYUTHIBAIOT OCOOEHHOCTH IPOCKTUPOBAHUS CTPOSIIUXCS U PEKOHCTPYUPYEMBIX MAarucr-
paJIbHBIX Ta30IIPOBOAOB, MOA3EMHBIX METAJIUYSCKUX COOPYKEHUUN KOMIIPECCOPHBIX CTaHIIUN,
ra3opaclupeaeIUTSIIbHBIX CTAHIIUNA U APYTUX COOPYKEHUH, BXOMININX B COCTAaB MaruCTpajabHOTO
ra3oIpoBoJa B 3aBUCHUMOCTU OT UX YCIOBUM 3KCILIVATAllUMN.

Hacrosmmu jokyMeHT pa3padoTaH B COOTBETCTBUM C JEMUCTBVIOIIUMU OTPACIEBBIMU U T'O-
CYIApCTBEHHBIMU HOPMaMU M CTaHJapTaMMU.

CTO Tazmpom 2-3.5-047-2006 “HUHcTpyKUIMS IO pacyeTy U NPOEKTUPOBAHUIO 3JIEKTPOXHU-
MHWYECKOM 3alllUTHl OT KOPPO3NU MarucTpadbHBIX ra3onpoBogoB” paspaboran OO0 “BHUUITAIZ”
C ydacTheM cllenuagiucTtoB OOIlecTBa ¢ orpaHUYeHHON OTBEeTCTBEHHOCTHIO “lleHTp MpOTUBOKOP-
PO3MOHHOM 3amIUTH U JuarHocTUKU — BHUHUCT” n OTKpBITOro akiimoHepHOTro o0IecTBa
“lazmpom™. Paszpadborunxku: @.K. ParpaxmanoB, T.A. Mansaxunaa, b.1. XmensHuuxuu, M.J1. J1o-

raHoB, H.11. In1azos, K.JI. lllammernuHoB, A.H. CyasXeHKo.
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CTAHJAPT OTKPBLITOIO AKIITMOHEPHOI'O OBILECTBA “TA3ITPOM”

NMHCTPYKLIUAA

[1O PACYETY U NIPOEKTUPOBAHUIO DJIEKTPOXUMUYECKOU 3AILIUTHI
OT KOPPO3UU MATUCTPAJIbHbIX TA30OIT1POBO/10B

Jlata BBemeHust — 2006-03-30

1 O0JacTbh NnpUMEeHEeHu s

1.1 Hacrosinuy ctaHmapT ycTaHaBJIWBaeT TpeOOBaHUS K pacyeTy U MPOEKTUPOBAHUIO BJIEK-
TPOXUMUYECKOM 3alllUTHI CTPOALIUXCI U PEKOHCTPYUPYVEMBIX MAaruCTPaAJIBbHBIX Ta30IPOBOIOB, IO/ -
36MHBIX METANIMYECKUX COOPYKEHUU KOMITPECCOPHBIX CTAHILIUU, rasopaclpeleIUTeIbHbBIX CTaH-
UM U JIPYTUX COOPYKEHUU, BXOMIIINX B COCTAaB MArUCTPaAJIbHOTO Ira3oIIpoOBO/A.

1.2 Hacrosgmiuii ctaHmapT nmpeaHa3HadeH IS IIPOEKTHBIX, CTPOUTEAbHBIX U 3KCILIVAaTUPYV-

IOIUX JodyepHUX ob1ecTtB U opraHuzauut OAO “laznpom”™.

2 HopmaTuBHbBIE CCBIIKH

B HacroseM craHmapTe UCIIOJb30BaHBl CCHUIKM Ha CJISAVIOIINE CTaHIAPTHI:

[T'OCT 9.602-89* Enunnas cucteMa 3alllUThl OT KOppo3UU U cTtapeHUs1. CoopyXeHUs MO/ -
3eMHBbIe. O01Me TpeOoBaHUs K 3alllUTe OT KOPPO3UU

TOCT P 51164-98 TpyOonmpoBoabl cTaJlbHble MaructpaibHble. O0IIMe TpeOOBaHUS K 3alllU-

Te OT KOPPO3UH

3 Tepmunsbl U onpeneieHUA

B HacTos1eM cTaHmapTe IIpUMeHeHbl CleVIole TepMUHBI C COOTBETCTBYIOIIUMU OIIpe-
neJIeHUSIMU.:

3.1 aHoaHOe 3a3emMieHNe: YCTPOUCTBO B CUCTeMe KaTOAHOM 3alllAThI, SIeKTPUYECKU TIO]-
KJII0o4yaeMoe K ITOJOXUTEeJIbHOMY UCTOYHUKY TOKA U obeclieunBalrollee cTeKaHNe 3alllUTHOIO TOKa B

3CMJIIO.

H3zoanue opunuavnoe
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3.2 0JIOK COBMECTHOM 3alMTBI: YCTPOUMCTBO, coaepKalllee pe3rucCTOPbl U JUOAB U oOecIeyn-
Barolllee paclpeeiieHrue 3allUTHOTO TOKa MeEXIY HECKOJIbKUMU COOPVKEHUSIMU.

3.3 oayxpawomue Toku: Toku B TpyOoIIpoBOAe, BO3HUKAIOIINE BCIEACTBUE PaOOTHI MOCTO-
POHHUX MCTOYHUKOB TOKA MOCTOSHHOTO WJIHW MepPeMeHHOIro HaIlpseKeHU (3JIeKTpUPUIIUPOBaH-
HBIN TPAHCIIOPT, CBApOYHBIE arperarbl, VCTPOUCTBA SJIEKTPOXUMHUYECKOMN 3alllUTHI ITIOCTOPOHHUX
COOPYXXEeHUU U Ip.).

3.4 BpeaHoe BJAMAHME KATOAHOM mojsApu3anmu: CHIDKEHME 110 aOCOMIOTHOM BEJIMYMHE ITOTCH-
nuana Hmke gonyerumoro no ['OCT P 51164 wnu npeBblllieHe MAKCUMAIBHOTO TTOJSIPU3ALMOH -
HOTO IIOTeHIMaJa COCEIHEro CTAIBHOIO COOPYKEeHUS.

3.5 BpeMeHHAas 3aluTa: DISKTPOXUMUUYecKas 3allluTa COOPYKeHHUI OO0 BBOJA B 3KCIUIyara-
IIUI0 OCHOBHBIX CPEICTB D X3.

3.6 ryOMHHOE 3a3eMjiIeHHe: AHOJHOe 3a3eMJIeHHe, YCTaHaBJIMBaeMoe B TPYHT B cllelIAAJIbHO
IIpOOYpPEeHHBIC CKBAXXKUHBI, JJINHA KOTOPOrO HAMHOIO IIPEBHIIIAECT €ro JUaMeTp.

3.7 npeHaKHAA JUHUA. DICKTPUIYECKUE ITPOBOAHUKHU, COSTUHIIOINE MUHYCOBYIO KJIEMMY
MCTOYHHUKA ITOCTOSIHHOTI'O TOKaA ¢ TPYOOIIPOBOAOM (KaToJHAasl ApeHakHasl JIUHUS) U ILTIOCOBYIO KIIEM-
MY — C aHOIHBIM 3a3eMJIeHHueM (aHOJHasl ApeHaXHasl JIUHUS).

3.8 3aIUTHAS 30HA KAaTOAHOM 3amuThl: /ITMHa TpyOOIIpoBOJa, Ha KOTOPOU o0ecreuyeH 3aJaH--
HBI [OCT P 51164 ypoBeHb 3alllUTHI.

3.9 3amuTHOE 3a3eMieHHe:. 3a3zeMJIeHUe, IIpeJHa3HadYeHHOE U COOpYyKaeMoe IJISI o0ecIieyue-
HUY 3JIeKTPOOe30IMacHOCTU IIPU 3KCIUIyaTalluU 3JIEKTPOYCTAHOBOK.

3.10 nu3oaupywomee coenunenune: Oaanneroe (MyPpToBOE) CoeIMHEHNEe TPYO MIIU BCTaBKa MeX-
IV IBYMS vdacTKaMU TpyooIlpoBoga, obecrieunBaromas TpedyeMoe 3JIeKTPHUUIEeCKOe COIIPOTUBIIC-
HUEe MeXIYy HUMMU.

3.11 KaToAHBIN BBIBOA: DJIEKTpUYECKUU ITPOBOAHUK, OOECIIeYNBaIOIINU IEKTPUISCKNUN KOH-
TaKT MEXKIY TPYOOIIPOBOAOM U M3MEPUTEIBHBIM IIPUOOPOM, PACIIONIOXKEHHBIM Ha MMOBEPXHOCTHU 3eMIIH.

3.12 KoHTpOabHO-U3MepuTeabHbIA NYHKT (KHUII): YcTpoucTBO, cCoBMelIallllee CieualIbHVIO
KOJIOHKY, KJIEMMHVIO KOJOAKY M KaTOIHBIU BBIBOJI.

3.13 Koppo3us: Ilpo1uiecc paspylleHUI MeTaAJUIOB BCIEACTBUE XUMHNYECKOTO, 3IeKTPOXUMU-
YeCKOIro MM OMOXMMHUYECKOIO B3aUMOJEUCTBUS UX C OKpPVKarollle CpeldoMn.

3.14 MakCHMAJBHBIA 3AIUTHBIA MOTEHIMAA: MakcuMalabHO JONMYCTUMBIN MOTeHIMald, obec-
IIeYNBAIOIIUU 3alllUTyY COOPYKEHUS OT KOPPO3UHM, HO HE OKa3bIBAIOIUN OTPULIATEIBHOIO BIUSHUSL
Ha aJre3ni0o U30JALMOHHOTO IMMOKPBITUS.

3.15 MAHMMAJBHBIA 3AIMUTHBIA NMOTEHIMAN: MUHUMalIbHOEe 3HaueHHe IMoTeHIHalla, IIPpU KO-

TOPpOM obecrieynBaeTcs Tpe6yeMaﬁ CTCIICHDb 3allHUThbl OT KOPPO3UMN.
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3.16 moamoBEepPXHOCTHOE 3a3eMiIeHne: AHOMHOe 3a3eMJIeHHe, pacIlloloXeHHoOe B TpYHTe Ha
TJIYOMHe He MeHee 0,8 M, HO HUXXe VPOBHS ITpOMep3aHUs ¢ TOPU3OHTAJIBHBIM, BEepTUKAJIBHBIM U
KOMOUHUPOBAHHBIM PaCIIONOXEHUEM 3JIEKTPOIOB.

3.17 nonsipu3auMoHHbIM NMOoTeHuMAN: [loTeHIIMan 0e3 OMHUYECKOM COCTaBIAIONIeN (MaJeHUs
HaIlpsCKeHUSI B TPYHTe W U3O0JISIIIUHN).

3.18 mpeoOpa3oBaTenbp KATOAHOM 3aMTHI (KATOAHAA CTaHIUA): MCTOYHMK MOCTOSTHHOTO TOKa
WJIN YCTPOMCTBO, IpeoOpasviollee IMepeMeHHBI TOK B ITOCTOSHHBIN.

3.19 mporeKkTOp: DAeKTpoa, U3TOTOBJIEHHBIN U3 CILJIaBa, UMEIoIIero 0ojee oTpullaTeIbHbBIU
SJIEKTPOIHBIN IMMOTECHIIMAJ, YeM IMOTeHIHAI 3alllUINacMOTr0 COOPYKEHMUS.

3.20 mpoTsAKEeHHOE 3a3eMiIeHHe: AHOIHOE 3a3eMJICHUE, MTPpOoKIaabiBaeMoe, KakK IIpaBUJIo,
BJIOJIb 3alllUILAEMOI0 COOPYKEeHUS.

3.21 Touka apeHaxKa: MecTo MOAKIIIOUEeHUS Kadels K Tpyoe I OTBOJAa ToKa U3 TPYyOOIIpOBO-
A IIPU SJIECKTPOXUMUYECKOU 3alllUTE.

3.22 yCTAHOBKA APEHAXKHON 3aIMUTHI: KOMILIIEKC YCTPOMCTB, COCTOAIINN U3 ApeHaXKa, JIpe-
HaXHOUM JIMHUM, 00eCIeYnBaIoIU OTBOJ (ApeHaX) TOKOB M3 TPYOOIIPOBOJAa B 3eMJIIO MM K HC-
TOYHUKY OJIVKIAIOIUX TOKOB U KOHTPOJIBbHO-U3MEPUTEIBHBIX ITVHKTOB.

3.23 YCTAHOBKA KATOAHOM 3aIIMTHI: KOMIUIEKC YCTPOUCTB, COCTOMINMNU U3 IIpeodpa3oBaTeisd
KaTOJHOU 3alllUThI (KaTOOAHOM CTaHLIWU ), ApeHaKHOU JUHUHU, aHOJHOTO 3a3eMJIeHUS U KOHTPOJIbHO-
U3MEPUTEIIBHOIO IIYHKTA.

3.24 ycTAaHOBKA NMPOTEKTOPHOMN 3amUThI: OOUMH WIN HECKOJBKO ITPOTEKTOPOB, 3JIECKTPUUYECKU
COeIMHEHHBIX ¢ TpybonpoBoaoM, mpoBoaa (Kabeau) u KMII.

3.25 3JeKTpoJ CpaBHEHHUsI: DJIICKTPOJ, UMEIOINHN ITOCTOSAHHBIN 3JIEKTPOAHBIN ITOTSHIIMA B
TPYHTE (2JIEKTPOJIUTE).

3.26 3JeKTpOXMMHMYECKAasl 3alUTA: 3alllliTa OT KOPPO3UHU, OCYIIeCTBIsIeMast KaTOOAHOU ITOJISI-
pU3aler COOPYKeHUS 0 IMOTeHIUala OIMpeacIeHHON BeJIUYUHBI OT BHEIIHETO UCTOYHUKA TOKA
(KaToaHas 3allliTa) WU IIYTeM COeIMHEHUS ¢ IMIPOTEKTOPOM, UMEIOIIUM 00Jiee OTpULlaTeIbHBIN

NNOTCHI A/ OTHOCHUTC/IbHO 3alllMIIIACMOI'O COOPVYKCHUA (HpOTeKTOpHElH BaHII/ITa).

4 CokpameHus

YK3 — ycTaHOBKa KaTOAHOM 3alllUTHI;

Y13 — yctaHOBKa ApeHAXXHOU 3alllUTHI;

BJI — BoznyiiHag AMHUSA 3JIeKTpOoIlepeIadH;
JID11 — nuHUg snexTponepenadyn

A3 — rmyOuMHHOE aHOOHOE 3a3eMJICHUE;
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KHII — KOHTpOABHO-U3MEPUTEIBHBIN TYHKT:
KAIl — KOHTpOABHO-TUATHOCTUYESCKUU MIYHKT;
MCHD — MenmHO-cyabdaTHBIN 3JIEKTPOI CpaBHEHUS,
H/I — HopMaTuBHasg JOKYMEHTALU;

KC — xomIpeccopHast CTaHI WS,

I'PC — razopacnopeneaureabHas CTAaHIUS

I UC — rasousmepurenbHass cCTaHI U

I1VD — nmpasuina ycTpoucTBa 3JIEKTPOYCTAHOBOK;
ABO — arperar BO3AVIIHOIO OXJIaXICHUS;

KLl — xoMIIpecCOpHBIN 1ieX.

5 TpeOoBaHHUs K CUCTEMaM JJIEKTPOXUMHUECKOM 3a1HUThI

5.1 O0mue TpedOBAHUSA

5.1.1 MarucrtpaiapHble Ta300pPOBOABI IIPU BCceX cmocobax MpoKIaakKul, KpoMe HaJl3eMHOMN,
IMoyieskaT KOMIUIEKCHOHN 3allluTe OT KOPPO3UHU 3alllUTHBIMU IOKPBITUSIMHU U CpeACTBaAMU SJIEKTPO-
XUMHWYECKOU 3alllUThl HE3aBUCUMO OT KOPPO3UOHHOMN arpeCCUBHOCTH T'PYHTA.

5.1.2 MarucrtpaibHble Ta30pPOBOABI, TeEMIIepaTypa CTeHOK KOTOPHIX B MePHO 3KCILIyaTalluu
HizKe 268 K (MunHyc 5 °C), He nmomiexar 3JIeKTpOXUMHUYECKOU 3allluTe B clIydae OTCYTCTBUSI HeraTHB-
HOTO BJIMSHUS OJyXKAarOIIMUX TOKOB OT UCTOYHUKOB IepeMeHHOoTro (50 I11) 1 MOCTOSITHHOroO TOKa.

5.1.3 CpeacTBa 3JIeKTPOXUMHUYECKON 3alllUThl MarucTpajlbHBIX Ta30IIPOBOAOB OT KOPPO3UH
NIOJZKHBI OBITH OIIpedesieHbl B IIPOSKTHOM NOKYMEeHTalluHu, KoTopas pa3padaTbiBaeTCs OJHOBpPE-
MEHHO C IIPOEKTOM HOBOI0O (MJIM PeKOHCTPYUPYEMOTIO) MaruCTpajJbHOTO Ta30IIpOBOA.

5.1.4 IlpoekTupyeMble cpelacTBa RAeKTPOXUMUNIESCKOMN 3alllUThl JOJLKHBI 00ecIIednTh Heo0-
XOIUMYIO CTeIleHb 3alllUThl (IIOJSIpU3allii), COOTBETCTBYIOLIVIO CTeIIEHU KOPPO3UOHHOU arpec-
CUBHOCTHU TPYHTOB (MUHepaJdu3alluii U VISJAbHOMY COIIPOTUBJIEHUIO), TeMIlepaType MarucTpallb-
HOTO Ta3olpoBOJa U BAUSHUIO OJOyXKOarolIuxX TOKOB. I1pH 3ToM cucTeMa 3JeKTPOXUMHUYSCKOU 3a-
IIUATHI JOJCKHA oOecredyruBaTh MOJSIPHU3ALIMI0 Ha BCEM IPOTSZKEHUU MarucTpaJbHOTO ra3onpoBojia
B UHTepBaJie moTeHLUUaNoB, peraMeHTupoanHoM ['OCT P 51164.

5.1.5 DaexTpoxmMHuUecKyIo 3alllATY MarucTpajJbHBIX Ta30IIPOBOAOB OT KOPPO3UU CIeayeT
IIpOEKTUPOBATh C OMpelie/leHNeM Ha HadyaJlbHBIM U KOHEYHBIU (KakK IpaBujio, He MeHee 30 JeT)
IIepUOABl SKCIUIVaTalluM CIeAVIOUINX ITapaMeTpoOB:

- JIJISI YCTAaHOBOK KaTOJHOU 3alllMThl — CUJBI 3alllUTHOI'O TOKa M HaIpsSCKeHUS Ha BBIXOIE
KaTOAHBIX CTAaHUUUN (IIpeoOpa3oBaTelieil), a TakKKe COMPOTHUBIEHUS aHOIHBIX 3a3eMJICHUU;

- JUISI IIPOTEKTOPHBIX YCTAHOBOK — CHWJIBI 3alllUTHOTO TOKA;

- JJId YCTAHOBOK ,I[peHa}KHOfI SAlllUThl — CHUJIbl TOKA APCHAXKA.
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5.1.6 CucreMy 3JeKTpOXUMHUYECKON 3alllUTHl HEOOXOAUMO ITPOEKTUPOBATh C VUETOM JIeH-
CTBVIOIIEN SJIEKTPOXUMUNYECKON 3allUTH 3KCIUIYAaTUPYVEMBIX COCEIHUX Ta30IpOBOIOB U IMEPCIEK-
TUBHOI'O CTPOUTEIBCTBA MOA3EMHBIX METAILIMYESCKUX COOPYKEHUN BAOJIb TPACCHI ITPOSKTUPYEMOTO
raszonpoBoja. Ilpu 3ToM paccTosITHUE OT MeCT VKIIAAKU CPEACTB DX3 J0 KaOelaeH CBI3U U SJIEKTPU-
YeCKUX Kadellen MOKHO OBITh:

- OT CWJIOBHBIX Kabenen DX3 10 CUIOBBIX 3JIEKTPUUYECKUX Kabellie U Kabesler CBSI3U COOTBET-
cTBeHHO He MeHbIIe 0.1 m 1 0.5 Mm;

- OT KOHTPOJBHBIX Kadbeneu DX3 10 CHIOBBIX NEKTPUUYECKUX Kadelaerd U Kabene! CBA3U HE
MeHbIIe 0,1 M;

- OT AaHOJHOTO 3a3eMJICHU 10 Kadelien B CTAIbHOM OpOHE U B LINIAHTOBOU MOJINUMEPHOU U30-

agunuv He MeHblne 100 M

OT IIPOTEKTOPOB IO Kabelel B CTAJIbHOU OpOHEe M B LIUIAHTOBOM IOJIUMEpPHOMN UBOJISILIUU HE
MEHBIIE 3 M.

5.1.7 Ecim o nmpoeKTy OCHOBHBIE CpeAcTBa RJIEKTPOXUMHUYECKOU 3alllUTHl BBOISITCS ITO-
3JJHEE OJHOTO Mecdlla ITOCJe 3aChIlIKU yyacTKa TpyOooImpoBoJa B 30HaX OJYKIAKOIUX TOKOB U IO-
3JJHEe TpeX MECSIeB B OCTAJIBHBIX CIy4asax, IIPOEKTOM MIOJIDKHA OBITH IIPeayCMOTpPeHa BpeMeHHasd
JIEKTpOXUMHUYECKad 3alluTa co CpoKaMU BBOJIa B 3KCIIyaTallUI0 COOTBETCTBEHHO OJUH U TPU Me-
csIlla I1OCJIe 3aChIIIKU y4acTKa.

5.1.8 B mmpoekxTe JOMKHBI OBITH IIPeAYCMOTPEHBI 3aTpaThl Ha KOMILJIEKCHOe oOciemfoBaHue
IIPOTUBOKOPPO3UOHHOM 3alllUTHI CTPOANIMUXCS MarucTpaJbHBIX Ia30IIpPOBOAOB I OPOPMIICHUI
cepTUdUKaTa COOTBETCTBUS KadyecTBa IMMPOTUBOKOPPO3IUOHHOMN 3alllUTHI.

5.1.9 Ilpu nmpoBegeHNN U3BICKAHWUU TSI IPOEKTUPOBAHUS SIeKTPOXUMHNYECKON 3alllUTHI CTPO-
SIIIIUXCSI U PEKOHCTPYUPYEMBIX MaruCTpaabHBIX Ta30IIPOBOJAOB BBIITOIHSIOT CICSAVIOIIHUE PaOOTHI:

- U3MepeHNe YAeJbHOI0 COMMPOTUBJIEHUS I'PYHTA I10 Bcel Tpacce ¢ maroMm 100 M mpu pa3zHoce
3JIeKTPOAOB, COOTBETCTBYIOIINX MPOEeKTHON IYOMHEe TPYOBI, ¥ JOMOJHUTEIbHO depe3 10 M BO Bcex
MeCTax U3MeHeHUs pelibeda;

- OIIpeleJIeHHue CoAepKaHUs BOAOPACTBOPUMBIX COJIEHM B TPYHTE Ha INIYOMHE VKIIAIKU ra3o-
IIpoBojda ¢ marom | Km;

- OIIpeeJieHUue HAJIUYMSL, IapaMeTpoB OJyKIAaroIUX TOKOB U VCTAHOBIEHUE UX UCTOYHUKOB
1 OLleHKAa COCTOSIHUS PesIbcOBBIX MmyTel Ha cooTBeTcTBUEe ['OCT 9.602;

- OLleHKa BO3MOXHOro BausHUd J1D11 nepemMeHHOro Toka;

- OIIpeleIcHUEe TpaHUll U3MEHEHU VPOBHS I'PYHTOBBIX BOJ U INIVOMHBI IIpOMep3aHUs T'PYH-
Tta ¢ marom oT 100 mo 1000 M B 3aBUCHUMOCTH OT peibeda U THIAPOreoIOTHIeCKNX XapaKTepUCTUK

MCCTHOCTH.,
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- oIIpenesIeHue 30H IMOBBINIEHHONW U BBICOKOU KOPPO3UOHHOMN OIMACHOCTH:

- BBIOOP MECT pa3sMellleHUS CPEACTB SIEKTPOXUMHUUYESCKOMN 3alllUThl U UCTOYHUKOB UX SJIEKT-
POCHAOXEeHUS

- OlLl€HKa BO3MOXKHOCTEN BPeAHOTO BIAMAHUS IIPOSKTUpPYEMBIX YK3 Ha coceHre COOPYKEHUS

- Che€MKa Ha MECTHOCTH IUIOLIANOK IS pa3sMelleHUS 3J1eMEeHTOB CUCTEeMBI 3JIEKTPOXUMMU-
YeCKOU 3alllUTHI;

- BepTUKAJIBbHOE BJIEKTpUUYESCKOEe 30HAUPOBaHUE Ha ILIOINAaAKaxX pa3MelleHUs aHOJIHBIX 3a-
3eMJICHUU;

- U3YYEHUE SKCIUTYaTallMOHHBIX XapaKTePUCTUK CVILECTBYIOIIMUX BO3AVIIHBIX JUHUU SJIEKT-
porniepenad u BJI 10 (6); 0,4 kB, mepecekarolux Tpaccy MarucTpajlbHOIO Ta30IIpoBoaa WIN HaXoIsl-
IIUXCSI Ha pacCTOSSTHUM, ¢ KOTOPOrO BO3MOXKHO oO0ecIiedyeHue 3JIeKTpocHaOxkeHust YK3:

- TIOJIYYeHHE TeXHUYESCKUX YCIOBUU Ha IMOAKIIOUYEHHE K UCTOYHUKAM 3JIeKTPOCHAOKEHUS

- coIlacoBaHMeE CO CIYVKOaMM 3KCILIyaTallud UCTOYHUKOB OJIYKAAKOIUX TOKOB (KeJIe3HOU
JTOPOTH U Ip.) Ha MOJKIIOYEHUEe CPEICTB APpeHaKHOM 3alllUTHI;

- COOP U aHAJIU3 CBESACHUU O KOPPO3UU U NTapaMeTpax NMeKTPOXUMUNISCKOUN 3alllUTHI COCSTHUX
/WJIN TIepeceKalolluX IMIPOeKTUPYEMbI MarucTpaJIbHbIU Ta30IPOBOJI MOA3EMHBIX KOMMYHUKAIIU.

5.1.10 IlpoekTHad mOoKyMeHTaUUs OOJZKHA COOepPKAaTh:

- TIOSICHUTEJIbHVIO 3allUCKV Ha CUCTEMBI 3JIEKTPOXUMUYESCKON 3alllUTHI ¢ OOOCHOBAHUSIMU
IIPUHATBHIX PelIeHUN;

- IUIaH Tpacchl MPOSKTUPYEMOIO MaruCTpaJlbHOIO Ta30IIpPoOBOaa ¢ HAaHECEHHBIMU IIPOSKTHBI-
MU U CYIIECTBYIOIIUMHU MMOA3€MHBIMU KOMMVYHUKAIIUSIMU U CPeACTBAMU SJIEKTPOXUMUYECKOM 3a-
IIUTHI, a TAKXKE aBTOMOOMWJIBHBIMHU U KeJIe3HBIMHU JOpOraMHu U BOAHBIMU IIperpajaMu;

- TUTAHBI pa3MellleHUS IIPOEKTUPYEMBIX U CYIIECTBYIOLIUX CPEACTB D X3 U CPEICTB UX SJIEKT-
POCHaOXEeHUS:;

- IPUHIUIIHAJIBHBIE MOHTaXXHBIE CXEMBI U VKa3aHUS 10 MOHTaXy CpelICcTB DX3, CPeICTB
SJIEKTPOCHAOXKEHU S, TSJICKOHTPOJISI U KOPPO3UOHHOIO MOHUTOPHUHIA;

- VCTAHOBOYHBIEC YEePTEKU;

- crienudpuKkanum o0OpyIOBaHUA U BEIOMOCTU OOBEMOB padoT;

- BEJOMOCTb pa3MellleHUSI KOHTPOJbHO-UBMEPUTEIbHBIX ITYHKTOB.

5.1.11 TlogscHuTeIbHAS 3anmUcKa OOJKHA ColepKaTh:

- OCHOBaHMe IJI pa3pabOTKHU IIPOEKTa;

- XapakTepUCTUKY 3alllilIaeMbIX COOPYKEHUU;

- CBeJIcHUSA 00 MCTOYHHMKaX ONYXKIArolIUX TOKOB;

- OLIEHKY KOPpPO3WOHHOW CHUTVAlllU;
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- 000CHOBaHUe BBHIOOpA YCTAHOBOK 3JICKTPOXUMUYESCKOU 3alllUTHL (IIPU OTCYTCTBUU COOT-
BETCTBYIOIIUX YKa3aHUN B TeXHUYECKUX YCIOBUSX);

- KOJIMYECTBO M MapaMeTphbl YCTAHOBOK 3JIEKTPOXUMUYECKOU 3alllMThI (CBOAHAS TaOJIMIIA);

- CBEJICHUS O IMPOBEISHHBIX COINIACOBAHUAX U COOTBETCTBUU IpoekTa TpeboBaHUAM [ OCT,
CHull n npyroun H/I;

- CBEJICHUS O COOTBETCTBUM ITPOEKTa peKOMEHAAlIusIM I10 OXpaHe IIPUPOIHL.

5.1.12 Ilpu nmpoekxTUpoOBaHUHN 3JIEKTPOXUMHNYECKON 3alllUThl MarucTpajlbHBIX Ia30IIPOBOIOB
B 30HE JEUCTBUS BJIIEKTPOXUMUUYECKOMN 3allUTHI IIPOJOKEHHBIX paHee COOPVKEHUN HEeOOXOOUMO
IIOJIYYUTH JAaHHBIC OT SKCIUIYAaTUPVIOIIUX OpraHU3allud O HOMHUHAJIBHBIX IIapaMeTpax JeUCTBYIO-
IMUX YCTAHOBOK SJIEKTPOXUMHUUYESCKOMN 3alllUTHL U O peXXUMax UX padoOTHI.

5.1.13 C nenpro obecrieyeHUS 3(PpPeKTUBHOCTU FIEKTPOXUMHUYECKON 3alllUTHl MarucTpalb-
HBIX Ta30IIPOBOIOB B IIPOEKTE JOKHA OBITH IPESAYCMOTPEeHa VCTaHOBKA 3JIEKTPOU3OIUPVIOIIUX CO-
eIMHCHUU (3JIeKTPOU3OJIUPYIOIIUX (pyiaHlleB, My(dT, BCTABOK, CTOHOB U Jp.).

5.1.14 Ilpn Hanuuum omacHOTO BAUSHUS BBICOKOBOJBTHBIX BJlI Ha razompoBon HeoOXoaMMO
IpeaycMarpuBaTh Mephl 110 €ro VCTpaHEeHUIO.

5.1.15 IlyHKTH nmoakTrodeHNs Kabelsd K TpyOOMPOBOAY U UCTOYHUKAM OJIVKIAIOIINX TOKOB,
a TakKe MoHTaxa I'A3 n1oJKHBI OBITH IIPUBS3aHbI K reorpadpuyecKUM KoopaAnHaTaM (C ITOMOILBIO CUC-

TeMbl II1o0aIbHOTO NMo3uMoHupoBaHust GPS) m1bo MocToAHHBIM OpHUEeHTUPaM U/WIN MapKepaM.

5.2 CucremMa 3JIEKTPOXUMHYECKOU 3AIIUTDI

5.2.1 DIexTpoXUMHUYECKYIO 3alllUTyY cleAyeT MPpoeKTHUPOBaTh B COOTBETCTBUHU C TpeOOBaHUSI-
Mu ['OCT P 51164, TOCT 9.602-89*, CHull 2.05.06.-85* “Marucrpanbible TpyoonpoBoansl” [1],
“IlpaBui TexHUYeCKON BKCIIyaTallld MarucTpalbHBIX razonpoBonoB” |2|, “IlpaBua vcTpolicTBa
3JIeKTpoycTaHOBOK |[3], “PykoBolcTBa Mo 3KCIUIyaTAllUW MPOTUBOKOPPO3UOHHOM 3alllUTHI TPYOO-
npoBoaoB” |4|, HacTodlIero craHaapra U apyrou aeucreyromen HI.

).2.2 B cocTtaBe CUCTEMBI 3JIEKTPOXUMUYESCKON 3alllUThl MarucTpaJIbHBIX Ta30IPOBOAOB ITPHU-
MEHAIOT YCTAHOBKM KAaTOAHOU 3alllUTHI, IPOTEKTOPHBIE YVCTAHOBKU, VCTAHOBKU APCHAXKHOM 3alllH-
ThI, KOHTPOJBbHO-U3MEPUTEABHBIC U TUATHOCTUYECKUE IIYHKTHI, CPEICTBA TEICKOHTPOISI U TeJlIe-
VIIPpaBJIEHUI U KOPPO3UOHHOIO MOHUTOPUHTA, a TAKKE CPEACTBa UX 3JICKTpOocHaOXKeHUs. B 3aBu-
CUMOCTH OT KOHKPETHHBIX VCIOBUM SKCIIyaTallud MarucTpaJlbHBIX Ta30IPOBOJOB CUCTEMAa BJIEKT-
POXMMHUYECKOM 3alllUThl MOXKET BKIKOUATh BCE MM HEKOTOPHIE U3 3TUX SJIEMEHTOB.

).2.3 B mpoekTe 3aeKTpOoXUMUYECKON 3alllUThl MAaruCTpaJIbHOI'O ra3onpoBoja AOIKEH OBITH
IIpeaAyCMOTPEH JUCTAHIIMOHHBIN KOHTPOJIb U TelieyVIpaBiacHUue BceX YK3. B KauecTBe CUCTEMEL Te-
JIEKOHTPOJIA 3JIEKTPOXUMUYESCKOMN 3alllUThl BO3MOXKHO MCIOJIB30BaAHUE CPEACTB JIUHEWMHOM TeJIeMe-

XdHUKHA H/ WU CIIeIIMAJIBHOU CUCTEMBI TCJACKOHTPOJA U JUCTAHIIUOHHOI'O VIIPpABJICHHWA 3JICKTPO-
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XUMHUYECKON 3alluThl. KoHTpoIupyeMble mapaMeTpsl Y K3 — TOK, HaIIpsCKeHUe, IMOTeHIINAN ra3o-
IIpOBOJA U, 10 TPeOOBAHUIO 3aKa3uHKa, ITapaMeTpbl KOPPO3MOHHOTO MOHUTOPUHTA B COOTBETCTBUU
¢ TpeooBaHusIMU H/I.

>.2.4 Mecta MOHTaxa mpeoodopazoBareiac Y K3 ciaenayer mo BOBMOXHOCTU ITPOSKTUPOBATH
PSIIOM C JIMHEMHBIMU KpaHaMM Ta30IIpOBOJIA.

D.2.5 g paloOHOB CO CJOXKHBIM pelibeoM U OOJOTUCTOU MECTHOCTHU ITPU HEOOXOIUMOCTHU
B IIPOEKTE CIIEAYET IMpeaycMaTpuBaTh CTPOUTENBCTBO JOPOT BIAOJIb MarucCTpaJbHBIX Ta30IIPOBOJIOB U
nnogbe3arl K YK3, Y3, KHUII v aHoOmHOMY 3a3eMJICHUIO.

5.2.6 YK3 u aBTOMaTuueckue JpeHaXXU JOJKHBI UMETh 3alllUTyY OT aTMocdepHBIX IepeHa-
MIPSCKeHUM Ha CTOpOHAaX IMUTAaHUSI U Harpy3KMU.

5.2.7 3amuTHBIe KOXYXHU (IIaTpOHBI) Ha IlepexojaX MarucTpaJbHBIX Ta30IPOBOIOB IO aB-
TOMOOWJIBHBIMUM U KeJIe3HBIMU JOpOoraMHU clIeayeT 3alllhlaTh VCTaHOBKAMU ITPOTEKTOPHOMN 3alllU-
ThI WU CETeBBIMU MAJIOMOIIHBIMU YK 3. JlommycKaeTcss COBMeCTHAas 3allliTa KOXyxa U TpyOHBI IIYTeEM
SJIEKTPUUYESCKOTO MOAKIIUEHUS KOXyXa K Tpyoe dyepe3 pa3beMHVIO MePEMBIUKY U perviupyeMoe
SJIEKTPUUECKOE COMPOTUBICHUE, BEINUYNHA 3TOTO COIPOTUBICHUS OIPEASISIeTCI pacuyeToOM MU
VTOUHSIETCS IIPU IIYCKOHAJTaAOYHBIX paboTax.

>.2.8 ]It ycTpaHeHHUsI BpeJHOTO BIUSHUA Ha CMEXHble KOMMVHHUKALMU U OIITUMAJIBHOTO
pacIpeneeHUud 3alllUTHOTO TOKa CleayeT IIPUMEHATh COBMECTHVIO WIN pas3ldeIbHYIO CXEeMVY 3alll|-
ThI. CXeMa 3alllUThl KOHKPETHOI'O yyacTKa MaruCTpaJIbHOTO Ta30IIpoBOa OIpeaeisieTcd IO pe3Vib-
TaTaM U3BICKaHUM. IS 3alIUTHI OT KOPPO3UU TEXHOJIOTMUYESCKUX TPYOOIIPOBOJOB IIPOMILIOLIANO0OK
IIpUMEHSAETCs, KaK IMpaBUJIO, COBMEeCTHas cxeMa 3alluThl. 1 vecTpaHeHUsI BpeIHOI'O BIUSHUS Ha
CMEXHble KOMMYHUKAIlUU CJeAyeT TakKe IpeaycMaTpyuBaTh yVialeHUe aHOOHBIX 3a3eMiieHUuN Y K3
Ha ONTUMAaJIbHOE pacCTOSTHUE OT HUX.

).2.9 st obecriedeHUS COBMECTHOM 3JIEKTPOXUMUYECCKOMN 3alllUTHL CJISAYeT IMMPOSKTUPOBATH
SJIEKTPUUYECKUE TIepEMBIUKM MEXOY 3alllUIacMOu U CMEeXXKHOUM KOMMYHUKALIUSIMU. DIESKTPUYEC-
KVIO IIEPEMBIYKY CIIeAYeT, KaK IpaBUWIO, IMOJAKIIOYATh Yepe3 0JIOK COBMECTHOU 3alllUTHL C PETVIUPY-
eMBIM COIIpOTUBIeHUEM. COIMPOTUBIIEHUE OJIOKA JOJLKHO OIIPEaeiISIThCI pacueTOM U VTOUYHSITHCS
IIpU NIYCKOHaJTaAOYHBIX padboTax.

5.2.10 Bce anexTpuyeckue mepeMbIYKU JODKHBI OBITH pa3beMHBIMH C BBIBOAOM COEIWHU-
TeJbHBIX Kadeinen Ha KHII.

5.2.11 IlepeMBIYKM Ha Mapa/uieJIbHBIX MarucTpaJIbHBIX Ta30IIPOBOAAX CHeAVET IMPOEeKTUPO-
BaTh, KakK MpaBUIo, B Toukax ApeHaxa YK3 (V/13); HeoOXonMMOCTh IepeMblueK Ha yYacTKaxX MexXay

YK3 (V/13) nomxHa NoATBepXKAaThCsI pacyeTOM.
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5.2.12 PazpenpHVIO 3alllUTY peaIu3VIOT IIVTeM IMPOSKTUPOBaHUSI WHAWBUAVAIbHBIX YK3 1
SJIEKTPUUESCKUM CEKIIMOHUPOBAHUEM MaruCTpaJIbHBIX ra30IIPOBOAOB, 3alllUINacMbIX pa3aeibHO. Pas-
NIeAbHAas 3JIEKTPOXUMHUUYECKAas 3allliTa MOXKET OKa3aThCs MPEAIIOYTUTEIIBHON B CICAVIOIIUX CIAVYasX:

- TIpU OOJIBIIIOM pPa3IUYUU B BeIUYUHAX COIIPOTUBICHUS U3OIALUUN STUX Ta30IPOBOIOB;

- IIpM HeoOXoauMocTH pasiaeiaeHus 3aiuTbl KoMMyHUKauum KC (I'PC, ITMC) u muHenHOoNI
YacTU WJIH TPYOOIPOBOAOB PA3IMYHOTO Ha3zHAYECHUS U pa3IUYHBIX COOCTBEHHUKOB;

- IIPU HEOOXOAMMOCTH 3allUTHl yYacTKa KaXJI0Tr0 MaruCTpalIbHOIO ra3olpoBoja ITOCTOSH-
HBIM TOKOM 0Oomee 10 A;

- IIPM HEOOXOAMMOCTH pa3feiIeHUs 3alllUThl Y4aCTKOB MaruCTpaJIbHBIX ra30lpOBOAOB, IIPO-
JIOKEHHBIX B CUJIBHO pa3InUYalolIUXCs KOPPO3UOHHBIX YCIOBUIX (IIPOTSLKeHHBIEC MepeXObl IO/
BOAHBIMU IIperpajaMu, pasaciaeHue MOPCKUX U Ha3eMHBIX VUaCTKOB MaruCTpaJbHBIX Ta30IIPOBO-
JIOB U T.IL.);

- IIPU PACCTOSIHUSX MEXKIY CMEXKHBIMU MaruCTpalbHBIMU Ta3ompoBogaMu oojiee S0 M.

5.2.13 1 moa3zeMHOM MpOoKIagKu Kademdel B Leldx Y K3 cieayeT mpuMeHITh KaOeab ¢ MeJI -
HBIMH TOKOBEAVIIIUMMU KWJIaMU B ABOMHOM MOJUMEPHOUN U3OJIALIMU U 00OJOUKE.

5.2.14 OnTnMaabHOU CXeMOU 3IeKTPOXUMUUYEeCKOU 3aluThl npoMIniomanok KC B ymepeH-
HBIX U IOKHBIX KIMMaTUYECKUX paloHaX SABJISIETCS CXeMa ¢ OOHOM WIHU HEeCKOABKUMU YK3 ¢ miny-
OMHHBIMU aHOJaMU. B ciyyae HeOOXOIUMOCTU IMPOEKTOM MOTYT OBITH IPEAVCMOTPEHBI JOIIOJIHU-
TeJIBHBIE aHOIBI IS 00eCIIeUeHU PAaBHOMEPHOTO pacIIpele/ieHUI TOKOB 3alllUThH. B YCIOBUAX BeU-
HOM MEP3JIOThl U/WJIHW MPU HAJIUYUU MHOTOYMCIACHHBIX (PYHIAMEHTHBIX CBayd MpPeAIIOYTUTEeABHOU

ABJIACTCH CXCMA 3dAlIUThlI C PpACIIPCACJICHHBIMU WJIHW TIPOTAXKCHHBIMHUA dHOJdAMMU.

5.3 YCTAaHOBKHM KATOJHOM 3AIINTHI

5.3.1 YK3 BriIIO4UaeT cienyioline 3JIeMeHTHI: IIpeodpa3oBaTedab, aHOAHOe 3a3eMJIeHUue, JIU-
HUU IIOCTOSHHOI'O TOKA U KOHTPOJBbHO-U3MEPUTEJIbHbBIE IIVHKTHL. I1IpHM HEoOXOOMMOCTH B COCTaB
YK3 MOIVyT BXOOUTH PEIVIIUPVIOIIUE PEe3UCTOPHI, IIVHTHI, IMOJISIPU30BaAHHbBIE JIEMEHTHI.

5.3.2 B npoexTe ciieaveT npeaycMaTpuBaTh 3anac He MeHee 50 % HanpsoKeHUsSI M TOKa IIpe-
oOpaszoBaTelIsI Ha HaYaJIbHBIM MOMEHT BKIIOUeHUS Y K3.

).3.3 1lpy mpoeKTUpOBaAaHUU SJIEKTPOXUMUYECKOM 3alllUThl MAarucTpaJbHBIX Ta30IIPOBOIOB
clienyeT IIpeaycMaTpUBaTh pe3epBupoBaHue 31eMeHToB YK3 (B ToM uncie 100 % pezepBupoBaHUe
Ipeodpa3oBaTesieil) Ha OCHOBAaHUHU TeXHUYECKOTO 3aJaHU Ha MPOeKTUPOBAHUE.

>.3.4 1lapamMeTpnl Kaxkaon YK3 JOIKHBI o0ecIIedyuBaTh BOBMOXKHOCTD 3alllUTHl CMEXKHBIX
VUYaCTKOB MaruCTpajlbHBIX Ta30IIPOBOJOB IIPU OTKIIOUYEHUHU COCeIHUX Y K3.

).3.5 B roukax apenaxka YK3, Y13 u KHI1 Mexny HUMU caenyveT nmpeaycMaTpuBaTh YCTPOU -

CTBa IJIUTEJIBHOTO ASUCTBUS IS NU3IMCPCHUA TITOJIAPUIAILNOHHOI'O ITOTCHIIHUAJIA.
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5.3.6 He nmomyckaeTcsl NpoeKTUPOBaATh MOAKIIOUeHUEe HECKOJIbKUX IMpeodpa3zoBaTeael Ka-
TOAHOM 3alllUTHI Ha OJHO aHOJHOE 3a3eMJICHUE.

).3.7 Ha MarucrpanbHBIX ra3onpoBojax B paoHax ¢ apKTUYECKUM KJIMMAaTOM MOHTaX IIPeo0-
pa3zoBaTreer KaTOOHOU 3alllUThl CIEAYeT IIPOSKTUPOBATh B OJIOKaxX-00KcaxX WM WHBIX ITOMEIIEHUSIX,
3alUIIAKINNUX IIpeo0pa3oBarTeId OT BO3ASUCTBUS HUBKUX TeMIlepaTyp, OOJIeAeHEHUS, 3aHOCOB CHE-
ToM. Ha ocTtaJbHBIX MaruCTpaJIbHBIX Ta30MpoOBOJaxX HEOOXOAUMO IIPOEKTUPOBATh IIpeodpa3oBarTeiiu,
CMOHTUPOBAHHBIE B OJIOYHBIX YCTPOUCTBAX; MOIYCKAETCY IIPOSKTUPOBATh MOHTAXK ITpeoOpa3oBaTeed Ha
CIIeLMAIBbHBIX (PYHIAMEHTaX, aHKEPHBIX OIIopax aHOAHBIX JUHUHN U JIMHUU SJIEKTPOCHAOKEHUS U T.II.

).3.8 B nmpoexTax 3aeKTpOXUMHUUYECKOU 3alllUThl MAaruCTpaJIbHBIX Ta30IIPOBOJOB, PACIIOIO-
JKEHHBIX B pallOHaX ¢ TYCTOU M YMEPEeHHOM 3aCeJIECHHOCTbIO, CJIeyeT IPpUHUMAaTh pPeIIeHUs, I10-
BBIIIAOIINE BaHAAJIO3alIUIIEHHOCTh 3JI€MEeHTOB 3JIEKTPOXMMUUYECKOU 3alllUThl (MOHTaX IpPeo0-
pasoBarejiel B YIIPOYHEHHBIX OJ10Kax-00Kcax, olopax, TeJeCUTHAJIU3alu0 HeCaHKIIMOHUPOBaH-
HOTO BCKPBITUS, MPUMEHEHUE CTAJIBHBIX aHOAHBIX IIPOBOJIOB, KaOeJIbHBIX IMMUTAIOIINX U aHOIHBIX
JJUHUM U T.II.).

).3.9 AHOAHBIC 3a3eMJICHUS]

5.3.9.1 B yctaHOBKax KaTogHOM 3alllUTHI MOTYT OBITH IpUMeHEeHbI IITYOMHHBIE aHOOHBIE 3a-
3eMJIEHUS U MOAIIOBEPXHOCTHBIE aHOMHBIE 3a3eMJICHUS, MMOAMOBEPXHOCTHBIE 3a3eMJICHUSI MOTYT
OBITH COCPEIOTOUEHHBIMHU, pacIpeleJeHHBIMUA U IPOTSLKEHHBIMU.

5.3.9.2 AHOIHBIE 3a3eMJIeHUs (BKIIOYasi JUHUU IMOCTOSHHOTO TOKa U KOHTAKTHBIEC Y3JIbI)
He3aBUCUMO OT YCJIOBUM UX 3KCIUIyaTalluu CJIeAyeT IMIPOSKTUPOBATh HAa CPOK CIOVKOBI HE MEeHee YeM
Ha 30 ger. COpoOTUBJIEHHUE aHOJHOIO 3a3eMJIeHHUS JOJIKHO Oo0ecIeyuBaTh IMpOoTeKaHUe HEeOOXOIU-
MOTO JUIS 3alllUThl TOKa B TE€YEHUE BCEro INIAaHUPYEMOTO CpoKa CIVKOBI 3a3eMJICHUSI.

>.3.9.3 AHOIHBIC 3a3eMJICHHUS JOJDKHBI VIOBICTBOPATH 11Y D [3|B yacTu TpedboBaHUU K 11a-
TOBOMY HaIIPsDKEHUIO U HaIPSKeHUIO MPUKOCHOBEHMUS.

5.3.9.4 'Tun, Matepualbl U KOHCTPYKIMNIO aHOJHOTO 3a3eMJICHUS OIIPEAeISIIOT pacyeTOM.
[Ipn mpoexTupoBaHUM 3a3eMJICHUS CIESAVET VUUTHIBATH VICJIBHOE BJIEKTPUUYECKOEe COIMPOTUBIIEHUE
TPYHTA U 3eMJIM B MeCTe MOHTaXa 3a3eMJICHUS, a TakKKe VCIOBUS 3eMJIEOTBOJA. DIEKTPOAbI aHO/I -
HBIX 3a3eMJICHUN ClIeayeT MOHTUPOBATh B MecTaX ¢ MUHUMAIbHBIM VIAEABHBIM 3JIEKTPUUYSCKUM CO-
IIPOTUBJICHUEM T'PYHTA U HUXKe TVIIYOMUHBI €ro IIpoMep3aHusl.

).3.9.5 J1s moa3zeMHOM IIPOKIAAKHM KadOejen B 1eldX aHOJAHBIX 3a3eMJICHUMN CHEAVeT IIPU-
MEHATHh KadelIb ¢ MeIHBIMU TOKOBEAVIIUMM KUJIaMHU U C IMOJIUSTUICHOBOWU WJIHN ITOJIUIIPONUICHO-
BOM U3OJALMEN U OOOJIOYKOMU.

5.3.9.6 /111 CHUKeHUSI CKOPOCTU PACTBOPEHUSI IJIEKTPOIOB aHOIHOTO 3a3eMJIeHUS U YMeHb-

HICHUA UX COIIPOTUBJICHHUA BO3SMOXKHO, d B I'PYHTAX C VACJIbHBIM COIIPOTHUB/ICHUCM BbILIC >0 OM'M

HEeOOXOMIMMO HUCIIONB30BaAaHUE KOKCOBOM 3AaCHIIIKU.
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).3.9.7 1llpu mmpoeXTUpOBAaHUU CUCTEMBI 3JICKTPOXUMHUYECKON 3alllUTHI CJIeayeT U30eraTh
pa3MelleHUs aHOAHOIO 3a3eMJICHUS U IIPOKIAAKN aHOJHOU JUHUU Ha 3eMJISIX CEIbCKOXO3SIMCTBECH -
HBIX yrogun. KpoMme Toro, Heo0XoauMO VUUTHIBATh BO3MOXHOCTD MMOAbE3Aa K ILIOIIaAKe pa3Mellle-
HUS 3a3eMJICHUS I IIPOBeAeHU U3MEpPEeHUN U PEMOHTA.

5.3.9.8 B YK3 1uHerMHON 4YacTU MarucTpaJbHBIX Ia30IMPOBOIOB IIPU VAESIBHOM 3JIEKTPUYEC-
KOM COIIPOTHUBJIIeHUMN I'pYHTOB 10 100 OM'M, ciaenyeT NpUMEeHSTh OAIIOBEPXHOCTHBIE COCPEIOTO-
YeHHbIe U/WIN paclpeesieHHble aHOAHbIe 3a3eMIeHus. [Ipn yaelIbHOM 3JIeKTPpHYECKOM COIIPO-
THUBJIeHUU TpyHTa O6oJiee 100 OM'M, a TakKke B JIOOBIX I'PYHTax IIpU OTpaHUYSHHOM 3eMJIEOTBOJE
11eJIeCO00pa3HO UCIOJAb30BaTh INMIYOMHHBIE aHOIHBIE 3a3eMJICHUS.

).3.9.9 CocpenoToyeHHBIE aHOAHBIE 3a3¢MJICHU PEKOMEHAVETC pa3MelllaTh Ha pacCTOSHUU
He Oomcke 200 M OT Tpacchl 3allMIacMoON JUHEMHOU 4YacTU MarucTpajabHbBIX Ta3oMpoBOAOB. PaccTos-
HHUE MEXAY 3JIEKTPOJAMU ITOAINOBEPXHOCTHBIX COCPENOTOUYSHHBIX aHOAHBIX 3a3¢MJICHUN CIISAVET IIPO-
eKTUPOBaTh He OJIMKe TpeX JUIMH 3JIeKTPOIO0B, pacCTOsIHUE MEXIY psaaaMu He MeHee 1 /4 mIuHBL psia.

5.3.9.10 DuexTpoabl pacrpeneIeHHOTO aHOOAHOIO 3a3eMJIeHUS U IMPOTSLKeHHOE 3a3eMJIeHUE
VK3 IMHeHOU 4acTU MarucTpajbHBIX ra30IIpOBOJOB CAEAYEeT pa3sMellaTh BAOJIBb 3alllUINaeMOTIO
COOPYKEHHUS Ha PACCTOSIHUM He OJIMKEe YeThIpeX €ro JUaMeTpOB.

5.3.9.11 B cucremax xaTogHOU 3alllUTHI TeEXHOJOTHMYeCKUX TpyooIrnpoBoagoB KC moiKHBI Hc-
TIOJB30BAThCY TIIYOUHHBIE aHOJAHBIE 3a3eMJICHUS ;. ITPU TeXHUYECKOM OOOCHOBAHUM — BO3MOIKHO
IIpUMeHeHHe MPOTSLKEeHHBIX aHOAOB. B yCIOBMSAX BEUYHON MEP3JIOTHL U/WIM MPU HAJIWYUU MHOTO-
YUCJIECHHBIX (PYHIAMEHTHBIX CBal IieJIeCOO0Opa3HO AOIMOJIHUTEABHO UCIOAb30BATh paclpeacIeH-
HBIC WU MPOTSKEHHBIE aHOIHIL.

5.3.9.12 Ha npomittomankax KC mmyOMHHBIe aHOABI IPU HAJIWYNU HeCKOJIbKUX A3 Ha onHY
YK3, pacnonoXeHHBbIe Ha pacCTOSHUU MeXIAy cOO0oM ONMUXKe TPeTU UX ITYOUHBI, JOJDKHBI OBITH
OCHAIlIleHBl VCTPOUCTBAMHU I UBMEPEHU U PEeryJIUpOBaHUA BEJIUYUHBI CTEKAKOIIETO ¢ HUX TOKA.

5.3.9.13 Ha mpomittomankax KC aHogHBIe 3a3eMyIeHUS clieayeT MOHTHUPOBATh Ha CHEOYIO-
IMUX yYacTKax:

- B MecTaxX ¢ HauboJee T'YCTOU CEThIO IMOA3eMHBIX KOMMYHUKAIIUMN;

- Ha y4yacTKax B palloHe HauboJiee OTBETCTBEHHBIX KOMMYHUKAIIUMN;

- Ha y4acTKax B pallOHe ra3olpoBOJOB ¢ HaNnboJIee INIOXUM COCTOSHUEM 3alllUTHOTO ITOKPBITUSL.

5.3.9.14 J1ng9 cHUZKeHUS KOPPO3MOHHOU OIMaCHOCTU M MOBBIMIeHUS 3(P(PeKTUBHOCTU KOHT-
POIA BIIEKTPOXUMUYECKON 3aIllUThl Ha Teppurtopuu KC He momycKaeTcsl MpUMeHeHHEe CIUIOLTHOTO
TBEPAOro MOKPHITUSA (OETOHHBIE ILIMTHI, achalbTUPOBaAHUE, IIEMEHTUPOBaAHUE U T.I1.) HaJl IOJA3eM-
HBIMHU TEXHOJOTMYECKUMHU TPYOOIIPOBOJAMHU Ha IMOBEPXHOCTHU 3€MJIM, 3a UCKIIIOUYEHUEM MOIbe3IHBIX
nopor mid onaroycrpouctsa teppuropu KC. Han TexHomormueckuMu TpyoorrpoBoJaMU BO3MOXK-

HO IIPUMCHCHHNUC HCKpOHG,I[&IOH.[Bﬁ ]_[[666HKH NJIN BbICAJA KA ACPHA.
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5.3.9.15 B 3acosieHHBIX U OOBOJAHEHHBIX TPYHTAaX cleAyeT IIPUMEHSITh KeJle30KpeMHUCThIe
3JeKTPOABl, B MAaJOBIAXXHBIX T'PYHTAX ¢ HU3KOW MUHepaauzaluell — rpadUTOILIACTOBBIE BJIEKTPO-
IIBI; B HUIBKOOMHBIX TPYHTaX 1 MOPCKOU BOJe — MarHeTUTOBBIE aHOAHBIE 3a3eMJINTEIN,; B BBICOKOOM-

HbIX I'PYHTAX AOIIYCKACTCAH IIPUMCHCHHUC 3JICKTPOIA0OB U3 HHBKOJIGFHPOBElHHOﬁ CTAJIU U CTAJIBbHOI'O JIOMA.

5.4 YCTAHOBKHM NPOTEKTOPHOM 3ALIUTHI

5.4.1 IIpoTexTOpHYIO 3alllUTY IIPUMEHSIOT B ITPYHTaX C VAEJIbHBIM 3JeKTPUUYECKUM COIIPO-
TuBJeHUEeM 10 50 OM'M. IlpuMeHeHUe B IpoeKTe MPOTEKTOPHOM 3alllUTHL CJIeAyeT OOOCHOBBIBATH
TeXHUKO-3KOHOMUYECKUM PaCYETOM.

).4.2 11poTeKTOpHVIO 3alllUTY MarucTpaJbHBIX Ta30IIPOBOJOB MOXHO IIPOECKTUPOBATh KakK
COBMecCcTHO ¢ YK3 1 V/13, Tak 1 He3aBUCUMO OT HUX.

).4.3 JlonmyckaeTcsl IMpoeKTUPOBATh IIPOTEKTOPHVIO 3alllUTY B KAUYeCTBE Pe3epBHOU B CUCTE-
MaX KaTOAHO-IIPOTEKTOPHOM 3alllUTHI.

d.4.4 YcTaHOBKM NPOTEKTOPHOU 3alllUTHI COCTOAT U3 OJHOTO WIU HECKOJBKUX IMIPOTEKTOPOB
tunia 11MY, coenmHUTEIbHBIX TPOBOJOB (Kabeinen), a Takke KMII 1 mpu HeoOXoaMMOCTH peryJiu-
PYIOIIUX pPe3UCTOPOB, LIIVHTOB U/WIN MOMSIPU30BAHHBIX 3JIEMEHTOB.

).4.5 llporexTOopHas 3aiuTa MOXET OBITH OCYIIECTBIeHA OAMHOYHBIMU WIHW I'PYIIIOBBIMU
ycTaHOBKaMU. BBIOOp THUIIA U CXeMBI pacCTaHOBKU ITPOTEKTOPOB MPOU3BOIIT ¢ YUETOM KOHKpPET-
HBIX VCIIOBUU MPOKIAAKU 3alIUIIAEMOTO COOPYKEHUS.

5.4.6 TpyrninmoBble IPOTEKTOPHBIE VCTAHOBKU U OAUHOYHBIE MTPOTEKTOPHI JOKHBI OBITH I1O/I-
KJIIOUEHBI K 3alllUIacMOMY MarucTpaJlbHOMY razomnposoay uepe3 KUII.

D.4.7 YCTaHOBKY IIPOTEKTOPOB CAEAVET IIpeaycMaTpUBaThk B MeCTaXx ¢ MUHUMAJIbHBIM VACIIb-
HBIM CONPOTUBJICHUEM I'PYHTA U HIXKE INIYOUHEBI €ro ImpoMep3aHus. /lomyckaeTcsls UCIIOAB30BaTh
UCKYCCTBEHHOE CHUKEHUE VACSIBHOIO 3JIEKTPUYECKOTO COIMPOTUBICHUSA TPYHTA B MeCTaX VCTaHOB-
KU IIPOTEKTOPOB IIYyTEM IIPUMEHEHUI aKTUBATOPOB IIPU UCKIIOUYEHUHU UX BPeIHOI'O BO3IEHUCTBUS Ha
OKPYXKAKINVIO Cpey U TeXHUKO-3KOHOMUYECKOM OOOCHOBAHUMU.

>.4.8 OQMHOYHBIE IIPOTEKTOPHL pacrojaraloT Ha pacCTOSIHUU He OMMKe 3 M OT MarucTpaib-
HOT'0O ra3onpoBoJa. YIaJleHHe IPYIIIOBBIX IIPOTEKTOPOB OT MarucTpaJIbHOTO Ta30IIpoBOoa OIIpeIe-

JIAKOT PACUHCTOM.

5.5 YCTAHOBKHM JAPEHAKHOW 3AIUTDI

5.5.1 V13 ncnonb3vioTcd I 3allUuThl MarucTpaJIbHbIX Ta30IIPOBOJOB OT 3IEKTPOKOPPO3NH,
BBI3BIBAGMOM OJIYVKIAKOINUMU TOKAMU 3JICKTPUPUIIUPOBAHHOTO XKeJIEe3HOIOPOXKHOIO TpaHCIIOPTA.

>.5.2 JpeHaxHad 3amnmura BKI4YaeT Y13, cocTodumme U3 OJHOTO WU HECKOJIBKUX SIEKT-
pPUYECKUX JpeHaxXeu, COeJUHUTENbHBIX ITpoBOAOB (Kabenen), KHMII, a takke nmpu HeoOXomuMoCTH

3JIeKTPUYECKUX IepeMblueK, PeTryINPVIOIINX Pe3UCTOPOB U MOIIPU30BAHHBIX OJOKOB.
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>.5.3 JpeHaxu ycTaHaBJIMBAIOT B aHOJIHBIX U 3HAKOIIepeMEeHHBIX 30HaX ¢ HAMOOABIIEU aM-
IDIUTYAO0U MOJOXUTEIBHBIX 3HAYCHUN Pa3sHOCTU IMOTEHIIMATIOB Ha COOPYKEHUM.

).5.4 Croco0OBI ApeHaXXHOM 3alllUThl OMPEAeIISIIOT IO pe3vibraTaM HU3bICKaHUHN. B MecTax
repecedyeHus U/ MU CONMKEeHHUS JO 2 KM MCTOYHHUKA OJYXKIaloIIUX TOKOB ¢ MAarUCTPAJIbHBIM Ia30-
IIPOBOJAOM CJIEAYET IMPOSKTUPOBATh VCTAHOBKM JApPpeHaXHOM 3alluThl. [1pn ymaireHUU Maructpaib-
HOTI'0O Ta3oMpoBOJa OT UCTOUYHUKA OJIYKIAIOIUX TOKOB Jajlee 2 KM ClIeayeT IMpUMeHITh Y K3 ¢ aBTo-
MaTU4YeCKUM MoAAepXXKaHUEM 3aJaHHOrO IMOTeHIIUala.

D.3.5 V3 caenyveT mpoeKTUPOBATh ¢ TAKUM pacuyeToOM, YTOOBI CpeaHeYacOBOM TOK BceX Y13,
MMOJKITIOYEHHBIX 3JIEKTPUYEeCKN K OJHOU TSATOBOM IMOJACTAHLIMU, He ITpeBbian 20 % oOieil HArpys3-

KH ITOJCTAHILINUNA.

5.6 KOHTPOJIbHO-N3MEPUTEIbHBIE MYHKTDI

5.6.1 KoHTpoabHO-U3MepUTEAbHBIE TYHKTH VCTAaHABAWUBAIOT AJISI KOHTPOJS ImMapaMeTpoB
2X3. KHII1 gomxHael oTBevaTh CIeAVIONIUM TpeOOBaAaHUSIM:

- TOJKIIYEHHE K ra3oIIpPoOBOAY OCYIIESCTBISIIOT ABYKWIbHBIM KadejleM B JBYX Pa3HBIX TOY-
Kax, IIPU 3TOM Kaxiaasd U3 KW JOJLKHA UMETh OTASIAbHYIO TOUYKY IMOAKIIIOUEHUS K ra3olpOBOAY:

- Kaxnmad XKWiia Kadenasd JO/DKHa UMETh MapKUPOBKY U OTACIBHVIO KJIEMMVY Ha KJIEMMHOM
mutke KHUII;

- kabeap miga K11 momkeH OBITH THOKMM, UMETHh MeAHBIE TOKOBEAVIIINE KUJIBl U JBOWHVIO
U3 O0ISIIUIO.

5.6.2 KHII ycTtaHaBIMBaIOT HaJ OChIO MarucTpaJlbHOIO ra3onpoBoia CO CMeIlleHUueM OT Hee
He najee 0,2 M OT TOYKH IMOAKIIOYEHUSI K MarucTpaJIbHOMY Ta3oIIpOBOAY KOHTPOJIBHOIO IIPOBOA.
B cnyyae pacnonoxeHuss MarucTpajJbHOI'O ra3oInpoBoja Ha vyacTke, rae skcrryarauusa K11 3ar-
pyAHeHa (manrHsg, 60J0TO U Jp.), IMOCAeIHUEe MOTYT OBITh YCTAHOBJECHBI B OJMKaNIINX YIOOHBIX
JUTSL 3KCILIyaTallMM MecTax, HO He jaiyiee 50 M OT TOYKHM IOJKIIYEHUS KOHTPOJbHOIO IIPOBOJA K
MarucTpaJlbHOMY I'a30IIPOBOY.

5.6.3 JInga Bcex KUII nomkHa ObITH oOecriedueHa BO3MOXHOCTh KOHTAKTA HEIIOJSIPU3VIOIIE-
TOCSI BJIIEKTPOadAa CpaBHEHUS C TPYHTOM B 3a(PUKCUPOBAHHOMN Ha IMOBEPXHOCTHU 3€MJIUN TOUYKE U3MEpe-
HUMN HajJd OCHIO TPYOHI.

5.6.4 KoHTpoabHBIe Kabenu cieaveT MPUCOSIUHSTH K TpyOe Ha pacCTOSITHUU He OJIMKe TpeX
IUaMeTpOB TPYOBI OT MecTa IMPUCOSIUHEHUS APEHAKHOIo Kadessl VCTAaHOBKU KaTOMHOU WU Jpe-

HaXXHOM 3alllUTHI.
5.6.5 Tunwsl u xapakrepuctuku KMUII npusenedsl B Tadauie 5.1.
5.6.6. KHUII 19 KOHTpOJISI MOTeHIIMala MaruCcTpaJIbHOTO Ta30IIPOBOIa YCTAaHABIUBAIOT BIOIb

ero Tpacchl Yepe3 0,5—1.0 xm. Ilpu s3tom KUII momxeH ObITh OcHallleH ABYMSI KOHTPOJbHBIMU
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KaOeJIIMU: IepBBIA Kadedb — OCHOBHOM, BTOPOM — AVOJIUPYIOIIHUN. CeueHUe KOHTPOJIBHOTO Kabde-

781 (110 Mean) JOJDKHO OBITh (2x4) MM?.

5.6.7 KUII nngt KoHTpoasl MOJAAPU3aALMOHHOTO MOTeHIIMala JOJLKeH UMeTh KOHTPOJIBHBIN

HINTOK C KJICMMdAMH, K KOTOPbIM INOAKJJIKOYAIOT KATOIHBIN BBIBOI OT MAIr'uCrTpaJIbHOI'O I'a30IIPpOBOdAd

U KabelInu OT CTALHUOHAPHOI'O ,I[OJIFO,I[@fICTBYIOH[BI‘O YCTPOIL;[CTB(:!,j N3IMCPAIOLICTIO INTOTCHLHUAJ. Ha

[IIUTKE JOJLKHO OBITHh MPeayCMOTPEHO KOMMVYTHUPYIOIIee YCTPOMCTBO, pa3MbIKalolllee 1elb MarucT-

pEUIBHBIﬁ rasolpoBOd — BCIIOMOTAaTEJIbHBIN IJICKTPO.

5.6.8 KHUII gias1 koHTpoJs padoThl IPOTEKTOPOB, AaHOJHBIX 3a3eMJeHUN U DIeKTPUUEeCKUX

ISPEMBbIUCK JOJJIAKCH UMCTb HC MCHCC BYVX KJICMM, K KOTOPbIM IN1OAKJIKOYHAIOT OOBEKThI N3MCPCHUA U

HIVHT HeOOXOIUMOTO HOMUHAaJIa I N3MCPCHHUA CHUJIBI TOKA.

Tadauma 5.1 — Tunsr n xapakrepuctuku KUII

Pacnionoxenune KHII CedecHue
HaszHayeHue
MarucTpaJbHOTO HOTO KabeJs
ra3onpoBoaa (1o Meam)
KoHTponp B Toukax apeHaxa YK3, (2x4) MM® | OcHamaeTcsi yCTpOICTBOM AJIsL
ITONMSIPU3AITAOHHOTO Y13, IpOTEKTOPHEBIX U3MEPECHUA TTOJSIPU3AITMOHHOTO

[IOTCHUIMAJIA MATICTPAJIBHOTO
ra30IpoBOJIa

YCTaHOBOK U 4epe3
0,5—1,0 xm

IHOTCHIIUAJId

(2x4) MM’

Yepesz 3... S kM

KOHTpOJbL CUJIBI TOKA B TPYOE

KoOHTpOIbL NOTEHITUATA C obeux CTOPOH nepexona
ra3orpoBoJa U KOXyXa, CAIbL
TOKA B TPyOe Ha Iepexome
Imoxa a/ma v X/11

KOHTpPOJIL IOTEHIIMAJIA HA
MaTruCTPpaJIbHOM Tra30IIpOBOIE
B MECTE U30JIUPYIOILETO
coenmHeHuUs ((piaHern,

BCTdBKaA

KOHTpPOJIbL IIOTEHIIMAIA
MaTrdCTPaIbHOIO ra3opoBoa
Ha IIepeCECYCHUH C IPYTUMHU
COOPYXEHUSIMU

B MecTe ycTaHOBKU
COCTUHCHUS

Ha nepeceyeHum
[IPOTSCKCHHBIMM
1013 MHBIMHA

KOMMVYHHKAIIUAMHU

2 Kabenmst MeXITy TOUKaMH
noakmodyeHusa yepe3 50—60 m

2 KabeJs oT TpYyORI C paCCTOSTHUEM
MEXIY TOYKAMU ITOAKIIOYCHHS YEPE3
50—60 M ¥ OOIMH OT KOXVXa

I1o 2 xabenst oT TPpyOBI €

pPacCTOIHMEM MEXITY TOYKAMH
nogkmouyeHus yepes 50—60 m
C 00EHX CTOPOH COSTUHEHUA

OmuH Kabesb oT TpyOhl, APYrom
OT IEPECEKAEMOTr0 COOPYXCHUA

B MecTe TToaKimoYeHuS
3a3€MJISTIOIUX YCTPOMUCTB

KoHTpoIIb 3a3eMJICHUSA

CormracHo

H/L

Ha ygactkax
IIOBBIIICHHOA
KOPPO3MOHHOH
OIIaCHOCTH M COIJIACHO

H/1

B MecTe coeTrHeHU A
IIPOTSCKEHHBIX
3a3eMJINTEIen

N3MepeHHe pa3TnIHbIX
KOPPO3VNOHHBIX ITAPAMETPOB
MarvucTpajJbHOIO Ta30IIPOBOIA

B K111

CorracHo

HIT

MoHTaX U KOHTPOJIb pabOTHI

IIPOTSKEHHEIX AHOTHBIX
3a3eMIIeHHu

14

3allUTHOE 3a3¢MJICHHE OT 3aI[ATHI
HaBeICHHBIM IIEPEMEHHBIM

CornacHo TpeGOBaHUSIM U/ WIH
10 COIJIACOBAHUIO C 3aKa34UKOM

CornacHo TpeGOBaHUSIM MU /HIH

110 COIJIaCOBAHHU IO C 3dKA3UYUKOM
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5.6.9 KHII Ha maructpajJbHOM Ta3oIpoOBOJe clelyeT ycTaHaBJIMUBATh:

- Ha KaXIOM KWJIOMETpe B OOBIYHBIX YCIOBUSIX U He peKe ueM 4depes3 500 M IIpH mepeceue-
HUU MarucTpaJIbHOI'O ra3olpoBoOjia 30HbBI ITOBBIIIEHHOU KOPPO3UOHHOMN OIIACHOCTH;

- B Toukax ApeHaxa YK3 (V/13);

- B MecCTaxX U3MEeHEeHMU s HallpaBlIeHUs (YIVIOB MMOBOPOTa) MaruCTpaJbHOTO Ta30IIpoOBOA;

- Y KPaHOBBIX IUIOLIAMO0K:

- YV BOJJHBIX U TPAHCIIOPTHHBIX MEPEXOI0B (C 00X CTOPOH);

- y Iepece4yeHU MarucTpajJIbHOIO Ta30MPOBOJAa C APVIUMH TpyoomnmpoBogaMH, He naiee 10 M
OT IepeceyeHUs;

- B MecTaxX MaKCUMAaJIbHOTO COJMKeHUI MarucTpaJbHOI'O ra3onpoBoOda ¢ aHOIHBIM 3a3eMJIe-
HUEM

- B IIYHKTaX MOAKIIOYEHUS ApeHakHOro Kadelst K TpyooIIpoBOaY:

- Ha KOHIIaX 3aJaHHBIX 30H 3alllUTHI.

5.6.10 IIpu MmHOoroHUTOUHOU cucteMe raszomnpoponoB KUII cienyer ycrtaHaBaIMBaTh Ha Kax-
JIOM MarucTpaJIbHOM Ta3oIIpoOBOAe IO OAHOU JIMHUU, NEePHEeHIAUKVIAPHOU OCU MarucTpajJlbHOIO
ra3onpoBOaA.

5.6.11 Ha moazemHbIX coopyKeHUsIx mpoMIntomanok (KC, I'PC, TUC u ap.) KHUII Heobxo-
ITUMO OCHAaIllaTh VCTPOMCTBAMMU JUISI U3MEPEHUS IMOIPU3ALIMOHHBIX ITOTEHIIMAJIOB U VCTAaHABJIUBATB.

- Ha KOMMYHUKAaLIUIX JJIIMHOU Oojiee S0 M — mmocepeauHe WIN ¢ UHTepBaJIoM He bosiee 50 M;

- Ha pacCTOSIHUU HE MeHee TpeX AUaMeTPpOB TPyooNnpoBOJa OT TOUYEK JApPeHaxKa VCTaHOBOK
SJIEKTPOXUMHNYECKOU 3alllUTHI;

- B HayaJie, cepelHe, KOHIIe BXOAHBIX U BBIXOJAHBIX KouiekTopoB 11Y, ABO u KII;

- B MecTax Iepece4yeHUsI KOMMYHUKAIIUN;

- B MecTax UBMEHEeHU HallpaBJIeHUs IIPU JJIMHE ydyacTKa KOMMVHUKalIUU oonee 50 M;

- B MecTaxX COJMMXKeHUSI KOMMYHUKAIIUU C COCPEAOTOYSHHBIMU aHOJIHBIMU 3a3eMJICHUSIMU;

- He MeHee UYeM B UeThIpeX AUaMeTPAJIBbHO IIPOTUBOIIOJOXHBIX TOUYKAX 10 IIEPUMETPY BHEIII -
Hel IMMOBEPXHOCTU pe3epByapa.

Bo Bcex Toukax uzMepeHUd MOTEHIIUAIOB JOJDKHA OBITh obecIieueHa BO3MOXKHOCTh KOHTAK-
Ta HEIOJSPU3VIOILETOCd 3JIEKTPOJa CpaBHEHUS ¢ TPYHTOM HaJ OCBhIO Ta3oIpoBOJa B IIOCTOSHHO

Ba(l)I/IKCHpOBElHHOﬁ Ha ITOBCPXHOCTHU 3CMJIM TOYUKC HBMepeHI/Iﬁ.

5.7 Koppo3UOHHbIH MOHUTOPUHT

5.7.1 CucremMa KOppo3MOHHOIO MOHUTOPUHIA COCTOUT W3 JATYUKOB KOHTPOJS 3JEKTPOXHU-
MHWYeCKOM 3alllUThl U JaTYUKOB (MHAMKATOPOB) KOPPO3UH, HABOJOPOXMUBAHUS U JAPYTUX MapaMeT-
poB, cMoHTHpoBaHHBIX B K/111, m ycTpoucTB mpeobpa3zoBaHU U epegadyyd MOKa3aHUN 3TUX JaTIU-

KOB H4 ,I[HCHGT‘-IGPCKHﬁ ITYVHKT.
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>.7.2 KAII cnenver ycraHaBauBaTh Ha KOPPO3UOHHO-OMMACHBIX VYaCTKaX MarucTpajJbHOI'O Ta-
30IIPOBOJA, Ha IepeceYeHUIX ¢ ANMeKTpUPULIHUPOBAHHBIMU XKeJIe3HBIMU JOPOraMU M aBTOCTpaJaMMU.

5.7.3 OcHameHHocTh K/II1 1 MecTa X yCTaHOBKM OIIpeaesIsSIiOT B COOTBETCTBUHU ¢ *“ PYKOBO/I-
CTBOM II0O 3KCIUTyaTallUM CUCTEM KOPPO3MOHHOI'O MOHUTOPUHIA MaruCTpaJbHBIX Ta30IIPOBOIOB  |3]
M0 TpeOOBAaHUIO U/WUJIM COIVIAaCOBAHUIO C 3aKa34YMKOM.

d.7.4 KJII1 momkeH uMeTh IUTOK ¢ KIIeMMaMU JJISI TOAKJIIOUEeHU S IBYX KOHTPOJBHBIX ITPO-
BOJIOB OT MaruCTpajabHOI'O ra3oIIpoBoJa I U3MEPEHUS TOKA B TpyOe U JaTYUKOB KOPPO3UOHHOTO
MoHUTOpUHTa. B coctas KJI1 MoryT BKIIIOYaThes caeayvioliue JaTYuKU, MOHTUPYEMBIE Ha pa3Iny-
HBIX DIYOUMHAaX, COOTBETCTBYIOIIUX BepXHEH, CpeaHer U HUXXHeN Oo0pa3vVIoOIIUX ra3olpoBoja:

- CTallMOHaApHBIE 3JEKTPOJABl CpaBHEHUS

- YCTPOUCTBA JIA U3MEPEHUS MOJIIPU3ALIMOHHOTO IMOTeHIMaa;

- BCIIOMOTaTeIbHBbIe 3JIEKTPOAbl — UMUTATOPHI AedeKTa U30JISAIIUN;

- JaTYUKU (MHAUKATOPHI) KOPPO3UU IS ONpPelIeAeHUS CKOPOCTU KOPPO3UU, MOJKIIOUYEH-
HbIe U He IMOJKIIYEHHBIE K Tpyoe;

- JaTYUKU (MHIUKATOPBl) BHEJAPEHUS BOAOPOIA;

- IPYIrue JaTYUKH, KOHTPOJIUPVIOLINE KOPPO3UOHHBIE ITPOLECCHl Ha Ta30IpPOBOE.

>.7.5 K111 momkeH OBITh COBMEIEH ¢ MapKepOM PACCTOSAHUS, ITpeaHa3HAaYeHHBIM IS IIPU-
BSI3KU JAHHBIX BHYTPUTPYOHOU nedpekTocKonuu. 1o TpedboBaHUAM 3aKasuyuKa JaHHBIE JAaTYUKOB
KII Moryr 3aBOAUTHCS B CUCTEMY JUCTAHIIMOHHOT'O KOHTPOJI U IepedaBaTbhbCsl Ha AUCIIETYEPC-

KWW IIYHKT.

5.8 DaekTpocHa0KeHne YCTAHOBOK KATOAHOM 3aIUTHI

5.8.1 DaekTpocHadkeHe YK 3 ra3onpoBoaoB JOKHO OCVILECTBIATHCS OT CYILIECTBYIOIINX
JIDII HanpsckeHneM 0.4 wnan 10 (6) kB win mpoeKTHUpyeMbIX BAOJABTPACCOBBIX JUHUN U aBTOHOM-
HBIX UCTOUYHUKOB, KOTOPHIE SIBISIOTCI He3aBUCUMBIMU UCTOYHUKAMMU 3JIEKTPOSHEPTUU, B TOM YUC-
JIe UCIIOJBb3YeEMBIMHU B CIVXOaX CBSI3W U TeJdeMexaHUKU godyepHux obdbmects OAO “lazmpom”™.

D).8.2 DaeKTpocHaoOXKeHue Y K3 razonpoBoaoB JOJDKHO OCYILNECTBISTHCH IO 2-U KaTeropuu

HAACKHOCTMH.

5.8.3 Baoasrpaccosyro BJI 10 (6) kB ciaenyer mpoekTupoBarh IIpU OTCYTCTBUU WJIU HU3KOU
HaJIeKHOCTU CYIIECTBYIOINX UCTOYHUKOB MMUTAHUS, a TakKe I OJHOTO TeXHUYECKOro Kopuaopa, B
KOTOPOM IIPOXOJUT HEe MeHee TpeX HUTOK rasorpoBogoB. K BJl HU3KOM HageXXKHOCTH clieayeT OTHO-
CUTh JUHUHU, padoTalolINe CEe30HHO WIHU OOIIYCKaIoIIne CYMMapHbIe IIepephIBLl B padoTre doliee 80
yacoB B kBapTal. llpoekTupoBanue noaxiaroueHUd Y K3 Kk BJI HU3KoM HaIeXKHOCTHU He JOIYCKAaEeTCHl.

).8.4 B TpyIHOOOCTYIIHBIX parioHaX IS 3JIeKTpocHaAOXKeHUud Y K3 mpenycMmarpuBarh pado-

YU U pe3epBHBIM UCTOYHUKH MUTaHUI Kaxaon YK3. IIpu 3toMm cieayeT mpeaycMaTpuBaTh aBTO-
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MaTUYEeCKOEe BKIIOUEHHUE Pe3ePBHOIO MUTAHUS IIPU UCUES3HOBEHUHU HAIIPSDKeHHUS Ha padodyeM UC-
TOYHUKE IMUTAHUSI.

).8.5 DIIeKTpOoCHaOXKeHUe YCTAHOBOK KaTOJHOM 3alllMTHl CIEAVET IIpeaycMaTpUuBarb OT HaXo-
ISIMXcsl BOJIM3U Tpacchl WK Nepecekaromux ee BJI 10 (6) kB, nMeromux pe3epBHOe NUTAHUE, TIPU
X OTCYTCTBUU WIH NMPU HU3KON HageXKHOCTHU cylllecTBytolmux BJI — BoombsrpaccoByro BJI 10 (6) kB ¢
nutaHueM oT KC ¢ yCTpOUCTBOM IIYHKTOB CEKIIMOHUPOBAHUS U aBTOMATHYECKOI'O ITOBTOPHOTO BKITIO-
YeHUH.

5.8.6 IIpu TexHuyeckoM 0OOCHOBAHUU JAOIYCKAeTCs MPOSKTUPOBaAHNE JUHUN 3JIeKTPOCcHAO-
JKEHUS U aHOJHBIX JUHUU B KaOeJIBPHOM MCIIOJIHEHUMU.

5.8.7 Ha BoonsrpaccoBbix BJI 10 (6) kB ¢ monxmtoueHneM Ha KC cienyet mpenycMarpuBaTh
3alllUTY OT MexX(a3HbIX 3aMbIKaHUMN: TOKOBVIO OTCEYKY U MaKCUMAJIBHVIO TOKOBYIO 3alllUTY. HoIyc-
KaeTcsd IIpUMEHeHHEe HeCeJIEKTUBHBIX 3alllUT COBMECTHO ¢ VCTPONUCTBAMU aBTOMATUYECKOI'O ITOBTOP-
HOT'O BKJIKOUESHUS, UCIIPABISIOIIMMU VKa3aHHOE HECEJIECKTUBHOES JeUCTBUE 3alllUTHI.

).8.8 3amumTy oT OJHOMA3HBIX 3aMBbIKAHUM Ha 3eMJIIO CIeayeT ImpeayveMarpuBaTrb B COOTBET-
cTBUU ¢ 11DY. B palioHax cO CIOXHBIM pelibePoM, B OOJIOTUCTOU MECTHOCTU U IIPU COOPYKECHUU
creuraapbHbIX IepexonoB BJl cienyer npeavecMarpuBarh CTPOUTEIBCTBO AOPOT BIOJb JUHUU U
MOObEe3Ibl K KAKIOU OIOpe UM BEepPTOJETHOE OOCIYKUBaAHUE.

5.8.9 Ha BoonsrpaccoBoii BJI 10 (6) kB, Ha ydacTkax Mexny AByMs cocefHUMU KC cienyer
IIPOESKTUPOBATh HE MEHee ABYX IIYHKTOB CEKIIMOHUPOBAHUS C BHIKIIOYATEISIMA U, KPOME TOTO, OIUH
IIYHKT aBTOMaATUYECKOTO BKIIUYEHUS Pe3epBHOIO MUTAHUS B clayyae JBVXCTOPOHHEIO IMUTaAHUI
JIUHUU ¢ rnpomIuiomanok KC. Yepes 5—7 KM o Tpacce HEOOXOAUMO IMPOEKTUPOBATh YCTAHOBKY
pazbeIUHUTENECN NJISI OTKIOUYEHUS IMOBPEXISHHBIX VYAaCTKOB JIMHUU U IIPOU3BOJACTBA PEMOHTA.

5.8.10 Tum pe3epBHBIX UCTOYHUKOB 3JIeKTpocHaOXeHUd YK3 omnpenensercs IIPOeKTOM C
VUETOM IIPUPOJHO-KIMMATUUYSCKUX VCIOBUMN SKCILIVaTalluH.

5.8.11 Ilpm mpoexTupoBannu BHoJbTpaccoBbIX BJI mig amekTpocHabXeHUS DX3 HEOOXOOHU-
MO IIpeJycMaTrpuBaTh NIPpUMEHEHHNE IIYHKTOB CEKIIMOHUPOBAHUSA ¢ aBTOMaAaTUYECKUM BKIKUYESHUEM
PE3ePBHOTIO IMUTAHUY, OSJIUTEJIBHOU 3alllUTHl, CUTHAJIN3AIUIO, KOHTPOJIb HATUYUA HAIIPSKEeHUSI
Ha BAoJIbTpaccoBor BJl, nuctaHUMOHHOE VIIpaBJeHHUEe, aBTOMaAaTU3UPOBAHHBIN VUET 3JIEKTPOSHED-
TUU, IIpUMEHEHHEe U30JUPOBAHHBIX ITPOBOIOB U AP.

5.8.12 Ilpu mpoekTupoBaHUM 3aeKTpocHaOXKeHUd Y K3, KpaHOBBIX IUIOIIAA0K U JIPYTUX JIU-
HEWHBIX IMOTPEOUTEICU, PaCIIOJIOKEeHHBIX B HEIIOCPEACTBEHHON OJMU30CTHU APYT OT Apyra, HEOOXO-
ITUMO IIpeaycMaTpUuBaTh B KOMIUIEKCE UX OCHOBHOE U pe3epBHOE SJICKTPOIMUTAHUE.

5.8.13 Jlng snekTpocHaOXeHUs YK3 Ipy OTCYTCTBUM BHEITHUX MCTOYHUKOB TOKa PeKO-

MCHAVCTCH IIPOCKTUPOBATDH 3JI6KTpOCHEl6}K6HI/I6 OT ABTOHOMHBIX UCTOYHHUKOB. 3JICKTPOArperaToB
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C Ta30BBIM, JU3eJIbHBIM WIN OeH3WHOBBIM JBUTATelIeM, TepPMO3JIEKTpOreHepaTopoB, TypboanbTep-

HATOPOB, BCTPOISHCPICTHYCCKUX YVCTAHOBOK WU APVIUX ABTOHOMHDBIX UCTOYHUKOB TOKA.

6 PacueT 3j1eKTpHYECKHUX XapAKTEPUCTHK 3alUIIAEMbIX MATHCTPAJIbHBIX
ra3onpoBoaOB

6.1 DnexTpuueckie XxapaKTepUCTUKU 3alllUIIacMbIX MarucTpaJbHBIX Ta30IPOBOIOB SIBJISI -
IOTCSI OCHOBHBIMHU TIapaMeTpaMU, OIPEASISIIOIIUMU paclpeaeyeHue 3alluTHOro Toka. K nmepsuy-
HBIM 3JIEKTPUYECCKUM IIapaMeTpaM ra3onpoBojia OTHOCSITCH:

- IIEPEXOIHOE COIIPOTUBICHUE, Rn, OM.M?;

- IIPOJIOJIbLHOE colpoTuBieHne, R , OM/M.

6.2 UcxonHble JaHHBIe UISI OoNpeAeieHUs] 3IeKTPUUeCKUX XapaKTepUCTUK Ta30MIPOBOJOB:

- AuameTp TpyOnl, D , M;

- TOJIIIUHA CTEHKH TPYOHBI, O , M;

- MapkKa CTaJli TPVOBHI;

- COIpOTUBJIEHNEe n3omaunu, R , OM.M*;

- CpeliHee YIeNbHOe 3JIEKTPUIECKOe CONPOTUBIICHNE TPYHTa, p , OM.M;

- IyOMHa YKJIaJIKH ra3olpoBona, H , M.

6.2.1 IuaMeTp ra3omnpoBoa, TOJIUINHY CTeHKU TPYOBI, MapKy cTajlu TPYOB U TIIYOUHY ee
VKJIQAKH OIPESACIAIOT IO IIPOSKTHON JOKYMEHTAIlUHU.

6.2.2 ConmpoTUuBJIeHNE UBOISIIIUN JIJISI BHOBDb CTPOSIIUXCS U PEKOHCTPYUPVEMBIX MarucT-

Pa/IbHbBIX TI'a30II1POBOJOB OIIPCACIAIOT B 3dBUCUMOCTHU OT TUIIA U3OJIALIHUHN I10 TEl6JIHH6 6.1.

Taonuuma 6.1 — ComnporusiieHre U3OISIIIUU CTPOSIIIIUXCSI U PeKOHCTPYUPYEMBIX Ta30IPOBOIOB

ConpoTuBiIeHUE U3OISIIANA

THII U30ISIITMOHHOTO ITIOKPDbITHA ra30IIpoOBOIaA Rm[l! 0M'M2

Tpex-, IByXCi0iHOe IOJMMEPHEIE TIOKPLITHS Ha OCHOBE

TePMOPEAKTHBHEIX CMOJI M ITOJIMoIerHa 3-10°

T1OKpEITUSI HA OCHOBE TCPMOYCAXHWBAIOIIUXCS M aTCpPUAIOB

5
Ycwiennbie | Bee ocTanbHBIC MOKPHITHS, KPOME MACTHYHBIX M IIOJTMMEPHO- 1-10
OUTYMHBIX

5-10°
MacTuaHBIC ¥ TOTIMMEPHO-OUTYMHEBIC ITOKPHITHS

5-10°

Bce MOKpBITHST HOPMAITLHOTO TUTIA

13
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6.2.3 ConpoTuBiieHUe U3OISIINN SKCIUIYaTUPYEMBIX Ta30IIPOBOIOB OIMPEACIISIIOT 10 Pe3YIIb-
TaTaM M3bICKaHUU. llopsgamok omnpeneneHUs CONPOTUBIICHUS U3OJSINUU SKCIUTYAaTUPYIOIIUXCS TPY-
OOMIpOBONOB IIpUBeAcH B “PYKoBOACTBe MO 3KCIUIyaTallud NPOTUBOKOPPO3NMOHHOM 3alllUTHI TPpYyOO-
IpOBOIOB™ |[4].

6.3 BTOpUYHBIMHU 3JIeKTPUUECKUMHU IapaMeTpaMU ra3olpoBoja SIBASIIOTCS IMOCTOSTHHASI pac-
IIpOCTPaHEHU TOKa, BXOJHOE U XapaKTepUCTUUYECKOe COIPOTUBIIEHUE, KOTOPBIE OIPEISISIOT pac-
YeTHBIM ITYTEM.

6.3.1 IIpomosbHOE colpoTUBIeHNe TpyOomposoaa R , OM/M, BBIYUCIIAIOT 110 GOPMYJIe

Rn=—tm (6.1)
n-(D —-9,) 6,
rae p, — VAEIbHOE 3JIEKTPUYECKOe CONMPOTUBICHUE MaTepHana Tpyosl, OM'M (OIpPeAeIsIIoT B 3a-
BHCHUMOCTH OT MapKH cTajJlu ITo Tabiule 6.2);
D — muameTp TpPYyOBI, M;
0 — TOJIIMHA CTE€HKH TPYOBI, M.
lIpomonbHOE CONPOTUBIIEHNE CTAIBHBIX TPYOOIIpOBOAOB K , UMEIOIINX CTaHTapTHHIE pa3-
MeEpPHhI, B IIPaAaKTUKE CTPOUTEIbCTBA MaruCTpajJbHBIX Ta30IPOBOAOB B 3aBUCUMOCTHU OT VAEIBHOTO

SJNCKTPHUYCCKOI'O COIIPOTUBJICHNA TpY6HOﬁ CTAJIN OIIPCACIAIOT U3 IIPHUJTOXKCHUA A.

Tadbnuua 6.2 — VieapHoe plaeKTpUUecKoe COIIPOTUBIEeHNE pa3TUYHBIX MAapOK TPYOHOU cTaau

6.3.2 Ilpu usMeHgIo1IeliCS TOJNIUHE CTeHKU TPVOBI BAOJAL TPYOONPOBOAA pacdeT MPOIOJIb-

HOI'O COIIPOTUBJICHHUA IIPOU3BOJNT I1O Cp@,[[H@ﬁ ee BEJIMUUHE O M

m.c’

8 _ ZSHM 'Zf

e O, . — TOJMIIWHA CTEeHKH TPYOBI i-TO y4acTKa TpyOoIpoBoa, M;

[ — mMHa y9acTka TpyOoIIpoBoia ¢ TOJMIIMHON CTEHKHA O ., M.

i’
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6.3.3 IlepexomHoe compoTuBiIeHNe Tpyobomposona R , OM.M?, BEIYUCIIAIOT 10 (POpMyJIe
R =R +Rp, (6.3)

rme R = — CONPOTHBIIeHNE U3OIAIMOHHOTO IMOKPHITHA TpydoIposoga, OM M?;
Rp — CONPOTHUBJIEHUE pacTeKaHUIO TpyoonpoBoaa, OM-M?.

6.3.4 ConpoTuBiieHUe pacTeKaHUIO ToKa TpyOoIIpoBoaa Rpj OMM?, BEIYACIIIOT To hopMyITe
P.- D

0,4-R
R,=F"n.In 2

. 6.4
2 D,-H,R, o9

4
6.3.5 ConpoTuBJIeHEe pacTeKaHUIO TOKa TPyOOIIpoBoIa Rpj OM'M, BBIYUCIAIOT 10 popMyae

» P, 0,4-71:-Rp

)= .In , (6.5)
2-n D -H_-R

rae A — rayOmHa 3ajeraHusl TpyOoOoIpoBoAa, M;

P, — CPCIAHCC YICIDbHOC JJICKTPHYCCKOC COIIPOTHBJICHUC I'DYHTA, ()M'Mj BbIYHUCJIHCMOC 110

dopmyre L L)

Gy 6.6
= y/Py

rae [, — JUIMHA 1-TO y4acTKa ¢ YAESJIbHBIM 3JIEKTPUYECKUM CONPOTUBICHUEM TPYHTA P, M;
A — KOMUYECTBO YIACTKOB C YAEAbHBIM 3JIEKTPUIECKIM CONMPOTUBIIEHUEM TPYHTA P . .
6.3.6 3HaueHUs CONMPOTUBJIEHUS pacTeKaHUIO TOKa MarucTpalbHBIX Ta30IIPOBOJIOB HaAnOO-
Jiee pacIpOoCTpaHeHHBIX JUAMETPOB IS pa3INdHBIX VIAEJIbHBIX COMPOTUBIeHUU I'PYHTA MPUBEE-
HBI B IpUJIoXeHUn b.
6.3.7 IlporHosupoBaHue U3MEHEHUS IePeXOHOTO CONPOTUBIeHUA TpyOoonposoaa R (1),

OM.M, OCVLIECTBISIIOT 110 (popMyJIaM

R() =R +R,(1). (6.7)
an(l?:Rp'FRu&O'e_T.t’ (6.8)

rae R~ — HavyaJbHOe 3HaYeHUe COIIPOTUBISHUS U30JALUU Tpybomposoga, OMM?;
v — KO3(@@PUIUEHT, XapaKTepU3VIOIINN CKOPOCTb U3MEHEHUI COIPOTUBJISCHUA U30JIIIUUA BO
BpeMeHH; JIsI TpyOOoIIpoBo0B, MocTpoeHHBIX ITo 'OCT P 51164, v = 0,1092.
B Tabnune 6.3 mpuBeneHbI IPOrHO3UpYyeMble 3HaUeHUSI COTIPOTUBISHUST PA3IMIHbBIX TUIIOB U30-
asiiu Ha 10-1, 20-11 u 30-11 roxg, wist TpyoonpoBoJIoB, MocTpoeHHBIX B cooTBeTcTBUU ¢ ['OCT P 51164.
0.4 IlocTosITHHYIO pacipocTpaHeHHUS TOKa BIOJb TPYOOIIpoBoaa 0., 1/M, BEIYUCISIIOT IO Pop-

MYJIe

R (6.9)

o= |—.

\ R

n

20



CTO lI'azmpom 2-3.5-047-2006

[TocTosTHHYIO pacIIipocTpaHeHUMs TOKa BIOIb TPpYOOIIpoBoda KaK (pyHKIIUIO BpeMeHU off), 1/M,

o) = \/ R, (6.10)

BBEIYUCIISIOT 110 pOpMYIIE

Tadoauna 6.3 — IIporHo3upyeMmble 3Ha4YeHHUSI COIIPOTUBIESHUS U3OJSILUOHHOIO MOKPBITUSI

TpyoomnpoBoma R (1) depes 10, 20 u 30 JeT ero sKcIuTyaTalliu

IIporHo3upyeMoe COIIPOTUBICHUE U30ISIITHA
Ty M30/SIMEOHHOTO ITOKPHITHA tpyborposoma R, (), Om-M?, 4epes

Tpex -, IBYXCIIOMHOE MOTUMEPHEIC
ITOKPBHITHSI HA OCHOBE TEPMOPECAKTUBHEIX
CMOJI ¥ oNTnoneuHa; 100000 37500 12150
I1oxpBITHS HA OCHOBE
Vemmernsie | TEPMOYCAXWBAIOIH XCSI MATEPUATIOB

MACTHYHBIX U ITOTAMEPHO-OUTYMHBIX
TTOKPBITUST

6.5 XapakTepucTuuyecKoe COIIPOTUBIIeHUE TpyOoIrpoBoaa Z, OM, BEIUUCIIIOT IO POopMyJIe

Z =\R,R,. 6.11)

6.5.1 Eciu Touka apeHaxa YK?3 paznensier TpyOOIIpOBO Ha IUIEYN ¢ PA3TUYHBIMU 3JIEKTPU -
JeCKUMH MapaMeTpaMH, TO XapaKTepUCTHIeCKIe COIIPOTUBIIEHU paBoro Z , OM, 1 JeBoro Z , OM,

[JIed4a TpyOoIpoBoOJa BHIYUCIISIOT IO popMyJiaM

Z,=JR ‘R, , (6.12)
Z,=JR,R,, (6.13)

rie R 1 R — IMPOJOJIBbHOE CONPOTUBICHNUE COOTBETCTBEHHO IPABOro U JIEBOTO IIIeY TPyOOIIPOBO-
na, OM/M;
R W R — IepexoaHoe CONPOTUBIeHNE COOTBETCTBEHHO IMPABOToO M JIEBOTO ILTIeY TPYOOIIPOBO-
na, OM-M.
BxogHoe compoTuBiaecHUe TpyOompoBona Z , OM, BEIYHCIIIIOT IO (hopMyTte

A Zn 'Zﬂ
" Z+Z, (6.14)
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Ecnu XAPAKTCPUCTUUCCKHUC COIIPOTUBJICHHU 1I1PpABOI'O U JICBOI'O ILJICY TpY6OHpOBO,I[a O/JMNHA-

KOBBI, TO BXOZHOE CONPOTHBIeHNEe Z , OM, BBIYUCIIAIOT MO GOopMyJIe

Z3m=%JRm-RH. (6.15)

6.5.2 BxonHoe conpoTuBIeHUe TPYOOIIPOBOAa KaK (PYHKIMIO BpeMeHHU 3KCIUTyaTaluu Z_ (1),

OM, BBIYUCIIIOT IO POPMYVIIE

Zsm(t)=%\/Rm'Rn(t). (6.16)

7 PacueT napaMeTpoB KaTOAHO# 3aIIUTHI TPYOONPOBOJOB

7.1 Ha ocHOBaHWU paccUMTaAHHBIX 3JIEKTPUIYECKUX MapaMeTpOB TPYOOIIPOBOIA OIIPeaeISIOT
KOJUYECTBO VCTAHOBOK U 3JIEKTpUUYECKUE IapaMeTphl IIpeodOpa3oBaTeliel KaTOAHOU 3alllUThl, KO-
JIMYECTBO U TUII aHOJHBIX 3a3eMJIMTENeH, UX VIaJIeHHe OT 3alllilaeMbIX OOBbEKTOB, a TaKXKe BHIOU-
parT MecTopacrnoiloxeHue Y K3.

7.2 OCHOBHBIMU IapaMeTpaMu Y K3 dBISgI0TCS CUJIa TOKa M JUIMHA 3alllUTHOU 30HBI, CO3/a-
BaeMOM 3TOM VCTaHOBKOM. llpH pacueTe HEOOXOIUMO YVUYUTHIBATh U3MEHEHUE COIIPOTUBICHUS U30-
JIIMUA BO BpeMeHHU. PacueT BBIMOJMHAIOT Ha HaYalbHBIM U KOHEUYHBIN (KaK IpaBuwio, 30 JIeT) CpoK
CIVKOBI Y K3.

7.3 Pacuet nmapamMeTpoB Y K3 CBOAUTCS K OIMPEASTICHUIO KOJNUYECTBAa U MOIITHOCTH KaTOAHBIX
CTaHLIMUN Ha Tpyoorposoae. Konmuvyecto YK3 onpenensercs MIMHOU 3alllUTHOMN 30HBI 3TUX CTaH-
HU. MOIMHOCTh KaTOAHBIX CTAHIIMUHN 3aBUCUT B OCHOBHOM OT CHWJIBI 3alllUTHOI'O TOKA U COIPOTUB-
JIeHUSI aHOOHOTO 3a3eMJIEHUS.

7.4 KoaInuyecTBO VCTAHOBOK KATOMHOW 3allIUTHI /V, IIT., HEOOXOAUMOE IS 3alllUThl TPYOO-

ImpoBoda AUHOU L., M, BEIUUCISIOT IO popMyIie

N=1. (7.1)
I

3

rae L — JIWHa 3allMTHOM 30HBI OOHON YK3, M.

7.5 Ay 3allUTHOW 30HHI L , M, BEIYUCIIAIOT IO (hOpMyIie

L 2 In U mso (7.2)

T kU,

rne kK — Ko3(pPUIINEeHT, VIUTHBAOIINN B3auUMOBIUsIHNAEe coceqHUX YK3 (11 onmHouyHON YK3

k =1, mig YK3, paboraroniein psjioM ¢ COCEITHUMHU, K = 2);

Umgﬂ — CMCHICHHUC PA3HOCTHU IIOTCHIHUAJIOB pr6a—3eMJIH B TOYKC APCHAXKA, ]3j
U =\U |~ U} (7.3)
U — MUHUMaJIbHOE CMEIleHHWe PA3HOCTH MOTEeHUUATIOB Tpyoa—3eMis, B,

FH3M
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U ,so =\U,|—|U. (7.4)

U — MUHHMMaJbHBIN 3allUTHBIU IToTeHUHUa, B (onpenesnsator u3 tadbaunsr 7.1);
M

J

U — ecTecTBeHHas pa3HOCTh ITOTeHIUANIOB Tpydba—3emist, B (ecnmn 3HaueHne U HeM3BECTHO,

€

ero nmpuHuMarT paBHBIM (-0,55 B):
U — MaKCHUMaJIbHBIN 3alllUTHBIM IMoTeHUHan, B (ompenensstor u3 Tadbiauubl 7.2).
0

7.6 Cuny Toka i, A, KaTOOHOW YCTAHOBKU BBIYUCISIOT HA HAaYaJbHBI U KOHEYHBIU MEPUOS

3KCIUIyaTallud 1o popMyJie

P 2-U,
Z,, (1) (7.5)
7.7 HanpsckeHue Ha BoeIxone mmpeodbpazoarend V, B, BEIMUCIAIOT IO (popMyIie
V=il|Z_(t)+R +R,], (7.6)

rae R — CONpOTUBJIEHHUE APEHaXHOW JIMHUU, COSAUHSIONIEN KaTOAHYIO CTAHLINIO ¢ TPyOOIIPOBO-

JOM U dAHOJAHDbBIM 3dA3CMJICHUCM, C)Mj

R, — mepexoqHOe COIPOTUBIIEHHE aHOAHOTO 3a3eMyieHUus, OM (cMm. 8.8—8.13).

Cuna Ttoka i B dpopmyaax 7.5 u 7.6 foKHa OBITh BEIUMCIIeHA HA KOHEUHBIN MepUo] SKCILTY-

aTalluu KaTOIHOU VCTAHOBKMH.

Taoanuuma 7.1 — MuHUMaNbHBIE 3alllUTHRIE ITOTeHIIMAIBI

MHBHMMAJILHBIA 3all[UTHEIA ITOTEeHITMAI
(U, ) OTHOCHUTEIBHO HACHILIEHHOIO

MeIHO-CYIb(PaTHOTO 3IEKTPpOIa
cpaBHcHUS, B

Ilonsspu3amioH C oMugeckoM
HBIU COCTABISIOIEHA

IpYHTHI ¢ YACIBHBIM SJICKTPUICCKHAM COITPOTUBICHUEM HE MeHEe 10 OM-M

WK COAEepKAHNEM BOIOPACTBOPMMEIX coJeil He 6oiee 1 T Ha 1 KT IpyHTa, Mumnyc 0,85 Mumnyc 0,90
WIK IIPU TeMIlepaType TPaHCIIOPTUPYEMOro ImpoayKra He bosiee 293 K

(20 °C)

IDYHTHI ¢ YICABHBIM 3JICKTPUICCKNAM COMMPOTHBIcHUEM MeHee 10 OM - M,

WIN COACPXAHUEM BOJOPACTBOPUMBIX coOJic 6onee 1 r Ha 1 Kr rpyHTa, Win

IIPY OTIACHOM BIMISTHUM OTyXIAIOITINX TOKOB ITPOMBIILICHHO! 9aCTOTEI Mumyc 0,95 Munyc 1,03
(50 Iir) ¥ TIOCTOAHHEBIX TOKOB, WIHM IIPHA BO3MOXHOMA MUKPOOHOJIOrMIECKOM

KOPPO3UHM, WIH IIPH TEMIIEpATYpe TPAHCIIOPTHUPYEMOI'O IIPOAYKTA Ooiee

293 K (20 °C)

[IpuMegaHu4

1 {11t TpyOOIIPOBOAOB C TEMIIEPATYPOM TPaHCIIOPTHPYeMOro IpoxayKra He boiee 278 K (5 °C) MUHMMANBHEBIN TTOISIpA3a-
ITMOHHBIN 3aIMUTHEIN ImoTeHIanl paBedH MUHYC (0,80 B oTHOCHTEIFHO HACHIIIEHHOIO MeTHO-CYIL(DATHOrO 2J1eKTpoaa
CpPaBHCHMA.

2 MUHUMAIBHEIA 3aIMATHBIA IIOTCHIMAI ¢ OMMYCCKOM COCTARISIONICH IIPU TEMIIEPATYPE TPAHCIIOPTHPYEMOTO ITPOAYKTA
ot 323 K (50 °C) no 343 K (70 °C) — munyc 1,10 B; or 343 K (70 °C) no 373 K (100 °C) — Mmunuyc 1,15 B.

3 IIpm OCYIICTBIEHUH 3JIEKTPOXIMIIECKOI 3aIMUTH yIacTKa TpyOOIIpoBoaa, ITIOBpeXAeHHOro Koppo3sueii (6omee 10 %
TOJMIHUHE CTeHKH ), MUHUMAJIBHEIE 3alTATHRIC TTIOTCHIIUAIR JOJDKHEI OBITE Ha 50 MB oTpHIIaTe I HEE YKa3aHHBIX BEIMYMH.

YcioBUS MPOKIIAAKN U BKCIUIyaTalluy
TPYOOIIPOBOAA
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7.8 CoImpoTUBJICHUE OpeHaXHOMN JIUHUU R , OM, BBIMUCIIIOT IO (pOopMyIIe
A

y+y
R,=p, - < <, (7.7)
np
rae y; y, — JJIMHa aHOZHOTO IIPOBOJIA M CITYCKOB IIPOBOJIA ¢ OIOp Ipeobpa3oBaresis KaTOIHOW 3ally -
Thl K aHOJHOMY 3a3eMJICHUIO U TPYOOIIPOBOIY, M;
Snp — ceyeHUe TpoBoJa JApeHaXKHOW JUHUU, M’;
p, — YIeJIbHOe 3JIEKTPUYeCcKOe COIPOTHUBIeHNe MpoBoaa, OM'M (ot Mmemut p =1,8:10° OM'M, w4
amoMutust p = 2,8:10° Omm).

7.9 MomtHocTh mmpeodpazoBarteiiss W, BT, BEIUUCISIOT IO (POpMYJIE

W=i-V. (7.8)

Taoaumma 7.2 — MakcuMaabHBIE 3alllUTHBIE IMOTEHIINAIEI

MakcuMaitbHbI#i 3amuTHLIA ToreHuman (U )

OTHOCUTEILHO HACHEIIEHHOTO MEIHO-
noZla cpaBHeHUs, B

. C oMmueckoi
Ilonapu3anMOHHEIN ,
COCTABJISIONIEH

IIpy npoknaake TpyoOmpoOBOAA C TEMIICPATYPOH TPAHCIIOPTHUPYEMOTO
npoaykTa Bene 333 K (60 °C) B rpyHTax ¢ YASIbHBIM 3JICKTPAICCKIAM
cormporuBieHreM MeHee 10 OM-'M WIH IIpH IOIBOTHOMN IPOKIAIKE Mumyc 1,10 Munyc 1,50
TpyOOIIPOBONA C TEMITEPATYPOii TPAHCITOPTHPYEMOTO MPOLYKTA BEIIIE
60 °C

IIpm Opyrux yCIOBHSAX ITPOKIAAKHA TPYOOITPOBOIOB:

YcnoBuUs IPOKAAaKNA
M 3KCILUTyaTalldd TPyoOonpoBOaa

- ¢ OUTYMHOM U30ISIITUCH Munyc 2,50

- C ITIOJIMMEPHOMU U30JIAIIEH

Il pumegyanus
1 JIns Tpy6oIIpoBOaOB M3 YIIPOYHEHHKIX cTalei ¢ mpeaenoM mpogHoct 588 MIa (60 xrc/MM’) u 6oliee He AOIYCKAIOTCSA
[IOJITPU3allMOHHBIE [IOTEHIIMAEL 60JIee OTpHIIATEIbHEIE, 9eM MUHYC 1,10 B.

2 B rpyHTax ¢ BEICOKMM YACIbHBIM 3JIEKTpUICCKUM colpoTuBicHUEM (6oaee 100 OM- M) onmyckalorca 6oee oTpHIIATEILHBIE
MOTESHITUAIBLI C OMUUYCCKOM COCTABISIIOMICH, YCTAHOBACHHEIC 3KCIICPUMMCHTATEHO MM PACUCTHBIM IYTEM B COOTBETCTBHH ¢ H/I.

7.10. Beioop THna npeodOpazoBaTesd KaTOAHOW 3alllUThl BBIMOJIHSIIOT B COOTBETCTBUM C Pe-
3yJIbTaTaMU pacyeTa CUJIBl TOKa, HaIlpsKeHUS Ha BeIXole YK3 u MomHocTH. 11pu BeIOOpE THUIIa
IIpeobpa3zoBaTelid HeOOXOAUMO YBeIWYUTh B 1,5 paza TpebyeMyro MaKCUMaJdbHVIO CHJIY TOKa IIPHU

IIpoKJIaJiKe TpyOOIIpoOBOJia B TPYHTAX BHICOKOU KOPPO3MOHHON arpeCCUBHOCTH.

8 Pacuetr mapaMeTpoB aHOAHOTO 3a3eMJICHUA

8.1 BriOop aHOmHOIO 3a3eMJIeHUSI OCYIIECTBISIOT ¢ YIeTOM CIIeAVIOINX (PaKTOPOB:

- CWJIBI TOKa KaTOJHOMN YCTaHOBKU;

- CBOMCTB I'PYHTA B MeCTe pa3MellleHUS 3a3eMJIeHU S (VIeJIbHOE COIIPOTUBIIEHHUE TPYHTA, BJIAaXK-
HOCTb, IJIyOMHAa IMpoMep3aHUsl);

- CXeMBI PaCIIOJOXKEeHUS 3allliIIacMbIX OOBEKTOB U APYTUX IMOA3EMHBIX METANIMYECKUX CO-

Opy}KeHI/Iﬁ BOJIN3U PasMCIICHUA daHOJAHOI'O 3d3CMJICHMU .
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8.2 Matepuain siaeKkTpona IS aHOTHOTO 3a3eMJICHUS IieJIeCoo0pa3HO BRIOUpATh C VUETOM
YCJIOBUM, IpUBeJeHHBIX B Taoauue 8.1.

8.3 PaccrogHue OT NTMHEMHOM YacTU MarucTpalIbHOro razomnpoBoja g0 A3 (KpoMe IMpOTs-
JKeHHOTO) MOJLKHO OBITH OT 200 mo 450 M. KoHKpeTHOe MecTO MOHTaxa U TUII A3 onpeleasioT
UCXOIS U3 YAESIbHOIO COIIPOTUBJIEHUS I'PYHTA, Pe3VJIbTaTOB BEPTUKAJIBHOIO 3JIEKTPO30OHIUPOBA-
HU, TOorpadpuIecCKuX oCOOEHHOCTEN MECTHOCTH, YCIOBUHM 3eMJICOTBOJA U VIOOCTBa IMOABE3A.

PaccTtossHue oT TpydOonpoBoaa 40 IMPOTSLCKEHHOTO 3a3eMIIMTENSI JOJDKHO OBITH HE MEHee 4e-
TBIpeX TUaMeTPOB ra3oIpoBOA.

5.4 IlepexomHoe CONPOTUBIICHNE OMHOTO 3a3eMINTEAd K, 3aBUCHUT OT YICJIBHOTO JIEKTPU-
YeCKOTO COIMPOTUBJIICHUS I'PYHTA U TeOMETPUUYECKUX pa3sMepOB JEKTPOJOB U UX B3aUMHOI'O pacIio-
JoxeHUs. IlepexomHoe COpOTHUBIEHNUE OJHOIO 3JIEKTPOda 3a3eMJISHU IIPUHUMAIOT PaBHBIM Be-
JIMYUHE eT0 COIIPOTUBIEHUS pacTeKaHUIo ToKa. llepexomHoe COMPOTUBIEHUE MTPOTSKEHHOTO aHOI -

HOI'O 3d43CMJICHHUA IIPUHUMAKOT PpABHBIM CI'O BXOJAHOMY COIIPOTUBJICHHUIO.

Tadoauuma 8.1 — PexoMeHayeMble YCIOBUSI MPpUMeHEeHUSI aHOJHBIX MaTepUalIoB

AHOITHBIA MaTEPHATT
COMPOTHUBJICHUE I'PyHTA, OM M
meee 20
Ipadwut, rpadbuTH3NpOBaHHEBIC U IpadruTOCOACPXKAINNAC MATCPHUAIIHI ot 15 1o 40
or 15 10 40
menee 10

IpadwuT, rpaduT3MpoBaHHBIC U I'PaDUTOCONEPXKALIME MATEPHUAIIHL 10 10 60
B KOKCOBOM 3aCBIITKE oT 1V 110

Craib HU3Koyriepoaucras (JIoM) ooiee 40
CTaiab HU3KOYIJIEPOAUCTAsA B KOKCOBOM 3aChIIIKE ooxee 60

8.5 PexoMeHIyeMoOe pacCTOIHUE MEXIY SJIeKTPoJaMU B aHOJHOM 3a3eMJIEHUU PaBHO TPOU-
HOW UIMHE 3JIEKTPOA.

8.6 PacueT aHOIHOTO 3a3zeMJIeHUS CBOAUTCS K ONpeleIeHUIO KOJMYecTBa BIEKTPOJOB U UX
CPOKY CIVKOHI.

8.7 Komm4yecTBO 3JIEKTpOJOB NV, IIT., B MOANMOBEPXHOCTHOM 3a3eMJIeHUHU BHIYUCISIOT IO
cJIeaVIoIIUM (popMyJIaM:

IHpHU BCPTUKAIBHOM HWJIMX T'OPU30OHTAJIBHOM PACIIOJIOKCHHWUHN 3JICKTPOIAOB

N =2 (8.1)
" 0,7-R,’

I'JAC R3 I COIIPOTUBJICHUC PACTCKAHHWIO TOKdA OJIHOI'O 3JICKTPO/A, ()Mj

R3 — COIIPOTUBJICHHUC PACTCKAHHUIO TOKA 3d3CMJICHHUA, COCTOALLICIO U3 N SJICKTPOIAd0OB, OM,,
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IIpHu KOM6HHHpOBaHHOM 3A3CMJICHHUHN U3 BCPTUKAIbHbBIX 3JICKTPOAOB, COCIWMHCHHDBIX T'OPHU-

SOHTA/IbHBIM 3JICKTPOI0OM

N, = LL7R , II(; —}1;4R3 ‘R, | (8.2)
3 ) c
rae R = — COIpOTHUBJICHNE PACTeKaHMUIO TOKa OJHOTO BEPTUKAIBHOIO 3JIeKTpoaa, OM;
KR — compoTuBJIeHHe pacTeKaHWI0 TOKa OJHOTO TOPH3OHTAJbHOIO 3J¢KTpoaa, OM.
HavaipHOe CONMpoTUBIIEHNE pacTeKaHUIO TOKAa aHOMHOTO 3a3eMIeHUS K B pa3sIMYIHBIX TPYH-
TaX He JOJDKHO IIPEeBHIIIATh BeJIUUYUH, YKa3aHHBIX B TA0IULEe 8.2.
8.8 Pacuer cOmpoTHUBIEHUS pacTeKaHUIO TOKAa IMOANMOBEPXHOCTHOTO aHOIHOTO 3a3¢MJICHUS.
8.8.1 ConmpoTuBiieHNEe pacTeKaHUIO OJHOTO IOAIIOBEPXHOCTHOTO 3a3eMJINTEIS Rp ,» OM, BHI-
YUCJIIIOT IO CIASAVIOIUM (POopMyIaM:

I BCPTUKAJIbHOI'O PACIIOJNOXKCHHNUA 3JICKTPOAdd 3A3CMJINUTCIIA

4 _ _ A
R,=—P: . mZh L4 ath (8.3)

2

rae p, — YAeJbHOE 3IeKTPUYECKOe COIMPOTUBIEHUE IpyHTa, OM™M;
/| — INMWHa 5JIeKTPOAa 3a3eMIIUTEN, M;

dg — JHUaAMCTP SJICKTPOda 3a3CMIINTCJIA, M.

h — FJIY6I/IHZ:1 (,I[O CCPCIANHDBI 3&36MJII/IT6JIH) 3AJTOKCHUA SJICKTPOda 3da3CMIIUTCIIA, M.,

Tadauma 8.2 — YCiIoBUd NPpUMEHEHUS pa3IUYHBIX TUIIOB aHOAHBIX 3a3eMJICHUN U TpeOOBaHUSI

K MAdKCUMAJIBHOMY 3HAUCHHUIO HAYAJIBHOI'O COIIPOTHUBJICHHWA PACTCKAHHUIO TOKA

ConpoTUBICHHAE
y YreibHOE
PexoMeHIyeMBIA THII PACTEKAaHMIO TOKA
IpyHT COIIPOTHBJICHHE
aHOIHOTO 333CMJICHUS 2 Onn  |FHORHOTO 3a3EMIICHUS,
PyHId, He donee, OM

CoJIOHYAaKH, COPHI IlonmmoBepxHOCTHOE MmeHee 10 0,5
bonora, Bi1axHble TIMHBL, CYIVIMHKH | I1oamoBepxHOCTHOE ot 10 mo 50 1,0
Cynech IloommoBepxHocTHOE WK mmyormHHOE |  OT 50 10100 1.5
Ilecku IloammoBepxHocTHOE WM nmyonHHOE | ot 100 mo 500 3.0
CXalbHBIA T'PYHT, CYXHeE IIECKU ItybuHHOE boiee 500 10,0

JJIsI TOPU3OHTAIbHOIO pacIioNOKEeHUS JIEKTpoaa 3a3eMIMTe)s Ipu [ < s, TO €CTh IJIs1 KO-

POTKOI'O 3JICKTPOAd

P. 2Z3

3

Rp1=
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VTSI TOPU3O0OHTAJIBHOTO PacIoIOKeHUsI 3JIeKTpoda aHOJHOTO 3a3zeMJInTelsI npu [ > 12k, To
3

CCTb [UIA IIPOTHXKCHHOI'O JJICKTPOdad

p /
= ——.In —=2—; 8.5
Rpl ’TE'ZS \/d3 D ( )
TSI TOPU30OHTAJIBHOI'O PACIIONOXKEeHU A 3JICKTpoaa Ipu 33 > hu lg >>d3 B KOKCOBOM 3aCHIIIKE
. I +.12+16-h°
R, =P (n2le i ol Pa 1y %ay, (8.6)
2-m-1, d, 4.h p, d,

JJTsI TOPU3OHTAIBHOTO PacIONOXKEeHUST 3JIeKTpoaa npu [ > /274 B KOKCOBOM 3aChINKe

4 ] J A
Ry = p; | In—==2 Izp" 'lndf" . (8.7)
i, . \/dﬂ'h P. 3 )

JIJIST 31eKTpOoJOB NIPAMOYIOJBbHOIO cedyeHus (HalpuMep, NOJOCOBOM 3a3eMJIUTeNb) B Pop-
Mynbl (8.3—8.7) BMecTO d_ TIOACTaBISAIOT 3HaUYeHue 2-b/m (rae b — IIMpHHA IOJOCH, M).

I1pu mpsAMOYTroJIbHOM CeYeHUHM KOKCOBOM 3aChIIKHM B (POPMYJIBI BMECTO d_ ITOJACTABISIOT

0,8 \/ﬂa .b,, THC a b — COOTBETCTBEHHO TOJNIIMHA U IIHPUHA KOKCOBOM 3aChIIKH, M.

8.9 PacyeT riIyOMHHOTO aHOJTHOTO 3a3eMJICHUSI.

8.9.1 UcxomHBIMHU JaHHBIMU IJIS NIPOeKTUPOBAaHUS INMIYOMHHOIO aHOJAHOTO 3a3eMJIEHUS SIB-
JIIOTCS JaHHBIE, VKa3aHHBIE B 8.1, M JaHHBIE O Te03JIEKTPUIECKOM pa3pese. MOITHOCTh U VAeJIbHOe
SJIEKTPUUYECKOE COIPOTUBICHNE BepXHUX IUIACTOB 3eMJIM Ha INIYOMHE VCTAHOBKH 3a3€MJICHUSI.

8.9.2 /ImnAy paboyen 9acTH TTYOMHHOTO 3a3eMJICHHUS [/, M, BEIYUCISIIOT IO (hOpMYyJIe

3,9:p,
] =22 M (8.8)
* w-R

rae R, — CONPOTUBIEHHE pacTeKaHUIO NIYOMHHOIO aHOJHOTO 3a3eMJIeHMs (CM. Tabmuiy 8.3), OM;

P, — YACIbHOC JJICKTPHYCCKOC COIIPOTHBJ/ICHUC 1-TO CIIOY SCMJIN, B KOTOPOM PACIIONAl'daCTCAH

dAHOJHOC 3a3CMJICHUC, OM. M.

8.10 Cpoxk ciayKObI aHOTHOTO 3a3eMJeHUd 1, TOAbl, IIPOBEPAIOT IO CIASAVIOINM popMyIaM:

AJIA ITOAINIOBCPXHOCTHOI'O AHOJHOI'O 3d3CMJICHNU A

T — G, -k, (8.9)

. 2

qd; s

rae G, — mMacca MaTepHaia 3J1eKTPOJOB 3a3eMJIeHM (0e3 KOKCOBOM 3aChINKM), KT;
¢, — CKOPOCTh pacCTBOPEeHHUS MaTepHayia 3JIeKTPOAOB aHOJHOTO 3a3eMJIECHUsI, KI/A TOJI;

k — KOo>(hOUIHMEHT UCIOJb30BaHUsI MACCHl 3a3eMIUTENs (IPUHUMAaIOT paBHBIM 0,77);
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| — CpCAHA CHUJIAd TOKA, Aj CTCKAIOLICIO C 3a3CMJICHHW A, 3d HJIElHpreMBIﬁ IECPUOT SKCILIYAaTa-

3.cp

HUAN 3d3CMJICHHUA PdBHA
;o bt 31,
3cp 4 5

(8.10)

I'AC fH 141 fK — CHJIa TOKa COOTBETCTBEHHO B HAYAJIBHBIN U KOHSUYHBIN NNEPpUOAbl IVIAHUPYCMOI'O CPOKaA

pPadOTHl AaHOJHOI'O 3a3eMJIUTEI, A;

JJIA I‘JIY6I/IHHBIX U ITPOTHAXKCHHDBIX dHOJHDbIX 3a3eMJICHUU

T — Gy K, ! (8.11)
/B 'is.cp 'ke

rae G, — Macca pabodeil YacTH 3a3eMJIEHHS B K-M CJ10e TpyHTa, KT;

kK — KO3(PULUEHT HEOAHOPOAHOCTU I'PYHTa, ONpenesieMblid o (popmyJie

[
k = 3K
Y (8.12)
px'z—

rae /[ — JIMHaA pabovel YacTu 3a3eMJIeHUsI, Haxolsllencsa B k-M ¢j1oe IpyHTa, M;
p. — VIeIbHOE 3JeKTPUYECKOe CONPOTUBIIeHHEe K-TO ¢Jlog TpyHTa, MMEIONero MUHUMAIbHOE
yIeJIbHOE 3JIeKTpHUYecKoe CONPOTUBIIEHNE U3 BceX n cioeB, OM'M:
[ . — miHa pabovyell YacTH 3a3eMJICHMSI, HAXOAAIIEHCS B [-M CJI0€ TPYHTa, M;
p, — VAENbHOE 3JIEKTPUYECKOe COMPOTUBIEHUE [-TO CJIOSI TpyHTa, OM'M;
n — YHUCJO CJOEeB I'pYHTa, IepeceKaeMbIX padodyell YacThIO 3a3eMJIeHUS].
8.11 Ecnu cpok ci1yKObI MO JaHHBIM pacyeTa OKaXeTcs MeHee IMPOeKTHOTo (KaK MpaBWIO,

30 neT), TO HEOOXOIUMO YBEIUYUTH JIMOO KOJIUYECTBO BJIEKTPOAOB, TMO0 MX Maccy, JIH00 padouyio

JUIMHY 3a3eMJIEHISI Ha BEIUYMHY K, KOTOpasi paBHa

v 11 (8.13)
T = )
T
e 1 — IDTaHUPYEMBINU CPOK CIVKOBI, IO
]; — pacuyeTHBIN CPOK CIVKOBI, TOJI.
8.12 BBHIIIOMHSIOT pacyeT CONIPOTUBRIEHUS pacTeKaHUIO aHOJHOIO 3a3eMJISHHUSI CO CKOpPpeK-

TUPOBAHHDbBIM KOJJIWYCCTBOM 3JICKTPOI0OB (HJIH ,I[JIHHOﬁ). PEICC‘{I/IT&HHYIO BCJINYNUNHY COIIPOTHUBJIC-

HUA PACTCKAHHNIO TOKA dHOJAHOI'O 3d3CMJICHHUA HUCIIOJIb3VIOT [UJIAd PACUHCTOB TpBGYGMOﬁ MOIIHOCTH

IIpeodpasoBareisi B COOTBETCTBUU C /.8.

9 IIporekTOopHas 3amura

9.1 KoMmiekTHBIe MarHueBble ITpoTeKTophl TUIIA [IM ¥V, nmpuMeHsteMble 114 3alllUTHI IO -
3eMHBIX COOPYXKeHUH OT KOPPO3UH, IPeACTaBISAIOT cOOON MarHWeBble aHOABI, ITIOMellleHHbBIE BMecC-

TC C HOpO]J_[KOO6p33HBIM AKTHUBATOPOM B XJIOH‘I&TO6YMEDKHBI€ MCIIKMH.
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TunmopazMepbl KOMIUIEKTHBIX MarHHUeBBIX ITPOTEKTOPOB IIpUBeAeHBI B Tadbauie 9.1.

9.2 I/ICXO,I[HBIMH JaHHBIMHU UJIA IIPOCKTUPOBAHNUA HpOTeKTOpHOﬁ SAIlIUTBI ABJIAKXOTCAH.

- COIIPOTUBJICHHUC U3OJALLNOHHOI'O ITOKPBLITHUA,

- VACIBHOC SJICKTPHUUYUCCKOC COIIPOTUBICHUC I'PYHTA BAOJIb COOPYVKCHUAI,
- SJCKTPOXUMHUYUYCCKHUEC XAPAKTCPUCTUKHU ITPOTCKTOPOB,

- IUaMeTp TPYOOIIpOBOA.

Tadnuma 9.1 — TexHU4Yeckue XapaKTepHUCTUKNA KOMIUIEKTHBIX MarHAeBBIX ITpoTekTopoB Thna [IMY

3HadeHns Ko3ddnmeHnToB A 1 B 11a pacuerta
Patoyas COIIPOTHUBJICHHUS pPacTeKaHHIO TOKAa KOMILIEKTHBIX

ITOBEPXHOCTE, M2 MAardvCBbIX IIPDOTEKTOPOB
A 1l/M B, OMm

M5y 5 0,57
[IM10Y 10 0,23 0,47

IIM20Y 20 0,35 0,41 0,15

T

Macca, Xt
IIPOTEKTOPA

9.3 Pacyer I[TPOTCKTOPHBLIX YCTAHOBOK 3aKTKOYACTCA B OIIPCACICHUMN.

- CWJIBI TOKaA B LIeNMU “IpoTeKTop—Tpyda”;
- JUIUHBI y4yacTKa TpyoonpoBoaa, 3allUuINacMOT0 IMIPOTEKTOPOM;

- CpOKa CJIVKOBI IIpOoTeKTopAa.

9.3.1 Cuny ToKa B LlelH “NPOTEKTOP—Tpyda” i , A, BEIMUCIAIOT O GOPMYJIe

_— ‘Un‘_‘Ue‘_]ﬁlS'UM _05064'81'1
n R :

nm

(9.1)

roe U — cTamMOHApHBIM MOTEHIUAN MPOTEKTOpa, B;
U — ecTecTBeHHas pa3HOCTh IMOTEHLUHANIOB TpyOa—3emid, B;

Umw — MHUHHUMAJIbHAA 3dllIUTHAA HAJTOXKCHHAA PA3SHOCTD ITIOTCHIHUAJIOB TI)Y6F.“I,—36‘/MJIHj Bj

S — paboyas ITOBepPXHOCTh MPOTEKTOPa, M*, (¢M. Tadbmuiy 9.1);

R — comporuBIeHHe lien “‘TIpoTekTOop—Tpyoa”, OM.

HiH

Ecim sHaduenusa U 1 U HeM3BECTHBI, TO pa3HOCTh MoTeHIHanoB (U — U ) 1isi IpoTeKTOPOB

Ha OCHOBe MarHus peKoMeHayeTcsa nIpuHuMaTth paBHou 1,0 B.

e 23
9.3.2 ConpoTuBJieHHe LENU “TPOTeKTOPp—Tpyda™ R, OM, BEIYUCISIOT IO (DOpMYJIe

H

R =R +R (9.2)

TIe Rnp — COIIPOTHUBJIEHUE MPOBOJA, COeAUHIIONIETO IIPOTEKTOp ¢ TpydbonmpoBoaoM, OM;

an — COIIPOTUBIEHHE pacTeKaHWIO OJHOTO IpoTekropa, OM.
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9.3.3 CoIpoTUBIcHNE IIPOBOAA, COSAUHIIONIECTO IMTPOTEKTOP ¢ TPYOOIIPOBOIOM Rij OM, BBI-

JUCIIIIOT IO hopMYyIIe

[

Rnp = P .S_n, (9.3)

H
e p, — YIeJIbHOe SJeKTPUYeCKOe COIIPOTUBIeHNEe MaTepHala IIposoga (st Meau p, = 1,8:10° Omm,
i amtoMuHuA p = 2,8:10° Om'm);
| — JIJIMHA COeTMHUTEIBHOTO IIPOBOJA, M;
§ — cedeHMe IIPOBOJA, M°.

9.3.4 1lpu pacyeTre COMpOTUBIECHUA pPacTeKaHUIO MarHUEBBIX ITPOTEKTOPOB an? OM, THIIa

[IM3SY, IIM10Y, IIM20Y MoXHO MOJIB30BaThCI POPMVYIION

R ,=A-p +B, (9.4)

rae A 1 B — ko3 dunmeHTs, 3aBUCHIIAe OT pa3MepoB IIpoTekTopa. B tabmune 9.1 nmpuBeneHbI
yCpeIHEeHHbIE 3HaYeHUS KOo3PpPULMeHTOB A U B Impu ycTaHOBKE IIPOTEKTOPa Ha INIYOUHY OO0 2,5 M.
9.4 JI1uHY y4acTKa TpyoonpoBoja, 3alllUulacMoro OJHUM IIPOTEKTOPOM Ha KOHell ILIaHU-

pPYeMOT0 Iepruoja 3alluThl, M, BBIYUCIIIOT 110 (popMyJie

; LR .o VIn
o = sz!kRnUM,,,E,e, D’ 0
ﬂ‘ L ] L | m

rae R ~— HadalbHOe 3Ha4YeHHe IepeXOIHOTO COIPOTUBIeHUs TpybolpoBoga, OMM?;
I’ — TUTaHNPYeMBI CPOK SKCILIyaTalluyl IIPOTEKTOpa, TO/IbI.

9.5 Komn4ecTBO IMPOTEKTOPOB, HEOOXOAMMOEe IS 3alllUTH yIacTKa TpyOoompoBoja /V , IIT.,

olnpeaelsstoT Mo popMye

A
T (9.6)
rae /. — JUIMHA ydacTKa TpyOOIpoBoAa, KOTOPYI0 HEOOXOOUMO 3alllMTUTh IMPOTEKTOPaMMU.
9.6. Cpok CirykOBI TTPOTEKTOPOB 7, TOABI, BRIYUCIISIIOT IO (popMmyIte
m . . .
Tnz n q TIH nu (9.7)

8760-i,.,

rae m — Macca IIpoTeKTopa, KT,

g — TeopeTudecKkad TOKOOTHadYa MaTtepuaia mmporekropa (2330 A-4/Kr);

N, — Ko3(pPULUUEHT MoIe3HOoro AeicTBus nporekropa (it ciutasa MIIL n = 0,65, mrg ciuiasa
MII2 n = 0,60);

N, — K03 UIMEeHT UCIoNIb30BaHuA MaTepuaina mnmpotekropa (n = 0,90);

* e 23 e
[ — CPeIHsIS CUIa TOKa B LIETH “MPOTEKTOP—Tpyda™ 3a IIaHUPYeMBIX Iepuoa BpeMeHH 1, A.

n.cp
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9.7 CpenHIOIO CUJIY TOKa B LIeNU “TIpOTeKTOp—Tpyoa” i

c.cp

A, BBIYUCISIIOT IO POPMVIIE

. _|U,|-|U,|-0,064S, , R, +n-Ry, Dy l,-e"™" (9.8)
“F v-T-R,, R,+n-R,,-D,l,

Ecym ripu pacdeTe CpoK CJIyKOBI 7' TTOJy4YaeTcst MeHbIIIe 3aIlUIaHUPOBAHHOI'O CPOKa, TO HYKHO
JUIMHY y4acTKa TpyOompoBoja /_, 3alllUIaeMOro OAHUM IIPOTEKTOPOM, MEPECUUTATh B COOTBET-
CTBMHU ¢ pacueTHBIM 7 . IIpoTeKTOpHl Ha Tpacce TpyOOIpoBoaa HEOOXOAUMO YCTaHABIUBATh CO-
ITACHO BHOBB ITOJIYYeHHOM JJIMHE 3alllUTHOW 30HBI /_ .

9.8 Ilpu pacdere rpyNIIOBBIX MTPOTEKTOPHBIX YCTAHOBOK OMPEelISIIOT CIeAVIoIne mapaMeTphl:

- KOJIMYECTBO ITPOTEKTOPOB B T'PVIIIE;

- paccTosHUEe MeXIy MpOoTeKTopaMHu B I'PVIIIIE;

- paccTossHUe MeXIV T'PYIIIOBOM ITPOTeKTOPHOM YCTaAaHOBKOM M TPYOOIIPOBOIOM.

9.8.1 Komn4ecTBO IpyIIIIOBBIX IMPOTEKTOPHBIX YCTAHOBOK, HEOOXOAMMOeE TS 3alllUTHl ydacTKa

Tpyoornposoaa /N, IIT., BBIYUCISIOT 110 (POpMVIIe

N=—" (9.9)
N, 'lsn

rae 11, — KO3(PPUIHEHT 3KpaHUPOBaHUS MIPOTEKTOPOB B IPYIIIOBON MPOTEKTOPHOM YCTaHOBKE,
omnpenesieMbld U3 pUCYHKa 9.1.

9.8.2 KomnuecTBO IMIPOTEKTOPOB B TPVIIIIE I O0eCIIeueHUs 3alllUThl TpyoonpoBoaa vV, 1IT.,

TODKHO OBITH

R
> Y YTy
N2k R, e (9.10)
rae ' — OOIIpaBOYHBIM KO3(PPUIIMEHT, BEIYUCISIEMBI IO POpPMVIIe
7 LS-=U,. D, -1, (9.11)

“m,-(U,-U,-k-U,, —0,064-S,)

9.8.3 PaccrogHue Mexy TpyNIIOBBIMH ITPOTEKTOPaMH M TPYOOIIPOBOIOM y, , M, BEIYMCISIOT
o popMyiie
0,5.i,-p,-D,, 1,

?l3= ' 2 912
y R'Dm'la'Umsﬂ_ine'RnH ( )

I'JAC l'ng — CHJIAd TOKA I‘pYHHOBOﬁ HpOTeKTOpHOfI YCTAHOBKHU B HavaJIbHBIN ICPpUO,

“r . 2'
R — mepexomgHoe COIIPOTHUBIIEHNE TPYOOIIPOBOAA B HaYaJdbHBIU Iepuon, OM-M-;

HH

lg — JJIMHA YHAaCTKad Tp}f6()l'[IZ)C'BC-,Z[Z:'ij SAllIIHIACMaH TpYHHOBOﬁ HpOTBKTOpHOfI YCTEIHC-BKOIL;[j M.

9.8.4 Cily TOKa rpynIroBod MPOTEeKTOPHON YCTAHOBKM [, A, paCCUMTHIBAIOT IO (hOpMYJIe

i =i "N -n. (9.13)

He
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0,65

0,55

KospdmimeHT 3KpaHApPOBaHUS

0,45

0,35

3 7 11 15 19 23 31
KOJIM9IeCTBO IIPOTEKTOPOB, IIIT,

—o—qa/l =1—@— a/l, =2 —O— a/l, =3 —1—a/l =4
—&—a/l,=6 — a/l =10 ———a/l, =12 —o— a/l, =16

PucynHok 9.1 — KoaddunueHT skpannpoBaHAs NPOTEKTOPOB B IPYIIIIOBON NPOTEKTOPHOU YCTAHOBKE
B 3aBUCUMOCTHU OT OTHOLUECHUS PACCTOSIHUSI MEXKIY HUMU U UX JUIMHOMU |a/] | (TiiybrHa yecTaHOBKHA
IIPOTEKTOPOB B I'PYHT 1,6 M)

10 PacueT napaMeTpoB APEeHAZKHOMN 3a1IUThI

10.1 3amuty TpyOOIIpOBOAOB OT KOPPO3UU OJNVKIAIMINMHUA TOKAMH OCVIIIECTBISIOT, KakK
IIpaBUI0O, ApeHaXXaMUM U YCTaHOBKAMHM KaTOAHOWM 3alllUThI C aBTOMaTUYECKUMU IIpeodpa3oBaTe-
JISIMU.

10.2 JlpeHaxu cleayeT MOAKIIOUYATh K peJabcaM, IIVTEeBBIM JPOCCelIIM WIN cOOpKaM OTCaChI-
BAlOIIUX PUACPOB 3NEKTPUPUILIIUPOBAHHOTO KEIEC3HOOOPOKHOTO TpaHCIIoOpTa. ABTOMaTUYECKHUE
IPeHaXU cleayeT MOAKIIYaTh TOJbKO K OTCachlBalOIUM (pUASpaM WIH K CPEIHUM TOYKaAM IIyTe-
BBIX Jpoccelieil. He monmyckaercss nmpuMeHITh Y/13 ¢ ApeHaxkaMu 0e3 peryJIMpoBOYHBIX (OaiacT-
HBIX) COIIPOTHUBJICHUN.

10.3 DaexTpuyeckue ApeHaXW clieAyeT ycTaHaBJIWBaTh IIpPeUMVYIIeCTBEHHO B MecTax Iepe-
CEUCHUS M CONMMXKEHUS XKeJIe3HBIX JOpor ¢ TpyoompoBogaMu. MecTO MOAKITIOUYEHUS SIeKTpUIeC-
KOTO ApeHaxa K pejibcaM Hauoolee 3(pPpeKTUBHO B 30HaX ¢ HaubOoOJIee oTpULIaTeIbHBIMU ITOTSHIIU-
aJlaMU peJIbC—3eMJISL.

10.4 1Ipy 3HAYUTEIJIBHBIX PaCCTOSTHUSIX MeXIy TpyOOIIpoBOAOM M peiibcamu (0omee 1,5—2.0 xm)

I1pu ,I[peHEDKHOﬁ 3AIUTC BO3PACTACT JJIMHA APCHAXKHOI'O Kadesa u Tp66yeTCH YBCJINUYCHUC CI'O CCHC-
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HUS, UYTO MOXKET 0OKa3aThCsd 3KOHOMUYECKM Helleliecoodpa3sHBIM. B Takux ciayvyasgx IS 3allluThl OT
KOPPO3UHU OJVKIAKIMIUMU TOKAMH CHEAVET IMMPOeKTUPOBaATh YCTAHOBKY KaTOJHOM 3alllUTHI.
YCTaHOBKM KaTOMHOU 3alllUThl ¢ aBTOMAaTHYeCKUMU IIpeoOpa3oBaTeIIMU CIeAYeT UCIIONb-
30BaTh IIPU VIAJCHUUN Ta3oIIpoBola OT XKeJIe3HOM AOPOId Ha paccTossHue Ooee 2 KM. BT YK3
JIOJIKHBI aBTOMAaTHYeCKHU MONJIePKUBATh 3aJaHHOEe 3HaAaYeHUe 3alllUTHOTO ITOTeHIUala.
10.5 IIpym BBICOKON MWHTEHCHUBHOCTHU ABWKEHWS, HEYIOBIETBOPUTESIbHOM COCTOSTHUU PeJlb-

COBbIX HYTefI N JOCTVIIHbIX NCTOYHMHKAX 3JI6KTpOCHEl6}K6HHH HBJIGCOOE)I)EBHO AJOINTOJIHUTCJIbHO K

Y13 npoexTupoBaTh YCTAaHOBKY KaTOJHOWM 3alllUTHI.

10.6 1151 pacueTa ApeHaXKHOM 3alllUTHI JOJZKHBI OBITH OoNpedelieHbl ClIeAVIOIINe UCXOIHbIE
JTaHHBIE:

- ¢XeéMa IIUTAHUS KOHTAKTHOM CeTU 3AeKTpUPULIUPOBAHHOTO TPAHCIIOPTA;

- PACIONOXEHUE TATOBBIX MOJACTAHIIMN U OTCACHIBAIOIINX IIYHKTOB BAOAb 3JICKTPUPUIINPO-
BaAaHHOM KEJIE3HOU NOPOIU;

- MaKCUMaJIbHasl CUJIa TOKa Harpy3KM KaXIoM TSITOBOU IMOJCTAHIIUM U OTCACHIBAIOIINX Ka-
OeJIeH;

- IajJlcHUEe HallpsCKeHU B OoTcachiBawllleM duaepe, onpeaeisieMoe Mo JaHHBIM PervoHanb-
HOTO VIIpaBJIeHUS 3NeKTpUPUIIMPOBAHHBIX XKeJIe3HBIX JOPOT;

- pacCTOSIHUE MEXIY TPYOOIIPOBOAOM U TITOBBIMHU IOACTAHLIMSIMU WA IIYTEBBIMU JPOCCEIISIMMU.

10.7 PacyeTr mapamMeTpoB ApeHaXHOM 3alllUThl CBOOANUTCS K ONpeleIeHUIO CAJIbl TOKa JpeHa-
)XKa U CEYEHUIO JPEeHAXHOr0 Kadelsi © HOMUHAJIbHOU MOIIHOCTU APeHAXXHOU YCTaAHOBKMU.

10.7.1 Cuiry ToKa 4epe3 3/IeKTpUYECKUN JpeHaX ., A, BBIYUCIIIOT IO (POpMyIie

i =027 ‘K-K-K- K, (10.1)

7

rae [, — TOK TSITOBOM IMOACTAHIINH, A;

K, — KkospdunueHT, yIUTHBAIOIINHA pacCTOSHIE MEXIY TPYOOIIPOBOAOM M 3JIEKTPUMUIIHPO-

BaHHOMU KeJe3Hou Joporon (cM. tadbmauny 10.1);

K, — Ko3dduuneHT, YYIUTHIBAIOIINI pacCTOsIHUE OT TPYOOIPOBOJA IO TATOBOM MOACTAHLIUH

(cM. Tadauny 10.1);

K, — KO3 OULNEHT, YYUTHIBAIOIINN TUI U30SIIUOHHOTO IMOKPHITHUSL TpyOomnpoBoAa (CM. Tab-

many 10.2);
K, — K03 DUIIHEHT, YIUTHIBAIOINI KOJINYECTBO MapalUIeJIbHO YJIOXKEHHBIX TPyOOIIPOBOIOB

(cM. Tabmuny 10.3).
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Tabauma 10.1 — 3navyeHue KosppuumeHtos K, n K

BennunHa kos¢pduumeHta
acoToRANE, K
1

— mos [ oe [ 0w

Tabauma 10.2 — 3nayeHne xkosppunmeHra K,

THII M30JAIIMOHHOTO IIOKPHTHA TPYOOIIpOBOIa Bemmmuuna koagdunmenra K,
Tpex -, ABYXCJIOMHOE ITOJIMMEPHOE IIOKPHTHE HAa OCHOBE TEPMOPEaKTUBHEIX CMOJL 0.3
¥ ITOTHOJCPUHA; TOKPHITAC HA OCHOBE TCPMOYCAKUBAIOIIAXCS MATCPHUATOB ’
Bce ocTabHBIC TOKPBITUST YCUICHHOTO TUTIA, KPOME 0.5
MACTUIHBIX A MMOTMMEPHO-OUTYMHBIX ’
MacTuaHbIe ¥ IIOJIUMEPHO-OUTYMHEBIE TOKPBITHS 0,8
Bce MOKphITUS HOPpMATBHOI'O THUIIA 0,9

Tadbauua 10.3 — 3nayeHune KosppunmeHra K,

10.7.2 CeyeHne apeHaXHOIro Kabeld clieayeT ONMpeledasITh U3 YVCIOBUS, UYTO CyMMa HaJleHUS
HaIIpsDKeHU B Kadejle M HAJOXKEHHOIO IMOTeHIIMala TpyOsl He JOJKHAa IPeBhINIaTh BEJINYHUHY pas3-
HOCTH MHOTEHUHAJIOB MEXKIY TPYOOIIPOBOJAOM U PEJIHCOM.

10.7.3 CedeHne ApeHaxXHOTO Kadexd S, MM?, BBIYHCIISIOT IO (hopmyJre

bap Py -
_‘op Pu 'k 10.2
S, = (10.2)

b
AU,
I';AC pM — VAC/IbHOC 3JICKTPHUYCCKOC COIIPOTUBJICHUC MATCPHUAIA Kc’:i,66JIHj C)l‘ifll‘iflj

[ — MIMHa OpeHaXXHOTo Kabels, M;
AU, — momycTUMoOe TajieHne HallpsCKeHUs B ApeHaXHoU Lemu, B.
10.7.4 TlageHue HampsoKeHUs B ApeHaxXHoOU uenu AU, B, npu NMOAKIIOYEHUH JIPEeHAXHOTO
Kaoelsl K puaepy BEIYUCIAIOT IO popMVyiie
AU, =AU + AU@? (10.3)
rae AU — momycTuMble 3HaYeHUS MafAeHUs HalpsDKeHUs B IpeHaXXHOM Kabelie, onpeaesisieMble U3

Ta0auusr 10.4;
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AU , — TaJleHNe HaIPSDKeHHSI B OTCAChIBAIOIIEM dunepe, B, onpenensgeMoe 110 JaHHBIM YII-
paBJIeHUS 3JIeKTpUPULUPOBAHHBIX XeJle3HBIX JOPOI, KOTOopoe I OOBIYHBIX YCIOBUU 3KCILIyaTa-

HHUHN COCTAaBJIACT HC MCHCC 6 B.

Tadoaunma 10.4 — JlomycTuMble 3HaYeHUS NMafeHUS HaIpsoKeHUS B ApeHaXHOM Kabeie, B

Mexay OoTCacHBAIOIIMM IIYHKTOM XeJIe3HOM TOPOTU M Ta30IIPOBO-

IOM IIPM NOOK/TIOYEHUH K MUHYCOBOM IIIMHE TSATOBOX ITOACTAHIIUU 10 1 12 13 14
Mexnay ra3onpoBOAOM M NeKTPUPUIIAPOBAHHOU XEJIC3HON 3 5 7
OIOPOrOHN IIPH MOIAKIIUYCHHUH K CPEAHEN TOUKE IIYTEBOIO IPOCCEIIS

11 PacueTt ¥ npoeKTHpOBaHUE COBMECTHOH 3alIMThl MHOTOHUTOYHbBIX

ra3onpoBoa0B

11.1 Ilpu pa3sgeabHON 3IeKTPOXUMHUYECKOMN 3alllTe CMEXHBIX COOPYKEHUI CTelleHb Bpe/l-
HOTO BJUSHUSA YCTaHaABJIUBaeTCYd IPU IIYCKOHAJIAAOYHBIX padboTax 3allpOeKTUPOBAHHBIX CPEACTB
SJIEKTPOXUMHUYECKOM 3allluTh. |1py HaIuYuu BpeaHOTO BIUSHUA pa3padaThiBalOT TOIIOJIHUTEIIb-
HBIE MEePHBI 110 €T0 VCTPaHEHUIO.

11.2 IlapamnenpHble MarucTpajdbHble Ta30IMPOBOABI MOTYT OBITH 3alllMIIeHbl OT KOPPO3UU
COBMECTHO C LIeJbIO UCKIIOYEHUS BO3MOXHOIO BPEeIHOI'O BAUSHUI U O00eCIIeYeHUSI pe3epBUPOBa-
HUS CPEACTB 3alllUTHI.

DIIEKTPOXUMHNYECKVIO U JAPCHAXHYIO 3alllUTY HOBBIX I'a30IpOBOJIOB, IIPOKJIaAbIBaAeMbIX B
OJJHOM KOPUAOpPE CO CTapbIMU, HEPEKOHCTPYUPOBAHHBIMU TPYOOIIPOBOIAMU, CHAEAYET OCYIIECTB-
JISITH pa3aelIbHO OT CTaphIX TPVOOIIpOBOAOB. I11pH 3TOM B IpoOeKTe TPeOYeTCS YUeCTh MOHTAX SJIEKT-
POM3OJIUPYIONIUX BCTABOK IS 3JAEKTPUUECKOIO CEKIIMOHUPOBAHU (pas3ieieHUsI) HOBOTO Ta30IIpo-
BOJa OT CTaphiX coopyKeHUH. Pacuer YK3 npu pasaeapbHON 3alllUTe BBHIIOJHIIOT COINIACHO pa3ie-
JaM 6 U 7 HacTodlIero cra’Hmapra.

11.3 I1pu pa3nesbHON 3alliTe MHOTOHUTOYHBIX Ta30IPOBOOB BO3MOXKHO IIPOSIBJICHUE Bpe/l -
HOT'O BAWUSHUY Ha 3alllMIIaeMOM ra3olpoBojie IIpu oTkazaxX Y K3 sroro razomnposoja. 1iag cHUXKe-
HUSI 3TOTO BPEJIHOTO BIUAHUS CIIeAYEeT MMPOSKTUPOBATh JUOJHBIE OJIOKU COBMECTHOU 3alllUTHl MeEXK-
Ny Ta30IMPOBOAOM C pa3/IeAbHOM 3alllUTOU (B TOYKaxX ApeHaxa YK3) ¥ MHOTOHUTOYHBIM KOPHUIO-
poM. PexxuMebl padboThl JUOAHBIX OJIOKOB COBMECTHOM 3alllUTHl ONPEACIISIIOT IIPU IIPOBEISHUU IIVC-
KOHaJIaJOUYHBIX padoT.

11.4 Pacuer mapameTpoB YK3 mpr coBMeCTHOU 3allliTe BBITOJIHSIIOT TaK Ke, KaK U JJISI OH-

HOYHBIX TpyOOIIPOBOOOB.
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11.5 Cuny Toka YK3 nipu coBMecTHOMN 3allluTe i, A, BRIYUCISIOT II0 POpMYJIe
» i=n .
[ = Z i, (11.1)
i=1

riae [, — BeJIMIMHA TOKa, HeoOXomuMasl I 3alllUTHl [-TO TpyOoIlpoBona, A;
/1 — KOJINYECTBO COBMECTHO 3alllUIacMBIX TPpYOOIIpOBOIOB.

11.6 Pazamemenue YK3 Ha mapajuiesIbHBIX Ta30IIpOBoAax IPOeKTUPVIOT Uyepe3 MHTePBaJHI,
MEHBIIINE WIN paBHBIC INHE 3alllUTHOM 30HKBI Ha Ilepuoa Yyepes3 30 JeT 3KCIUIyaTalluu IIPOSKTUPY-
eMOU COBMECTHOU KaTOAHOU 3aIllUTHI.

11.7 B Touke apeHaxXa BceX MapalyIeJIbHBIX TPpYOOIIPOBOAOB HUCIIOAB3VIOT 3IEKTPUUYECKYIO
TIepeMBIUKY VISl pe3epBUPOBAHUS KAaTOAHOM 3alllUTHI Ha CIyd4al OoTKaza B paboTe OJHOU U3 3alllUT-
HBIX YCTAaHOBOK.

11.8 Touky npeHaxka coBMecTHOU Y K3 BBHIOMpAIOT, UCXOOSI U3 COCTOSHUS UBOJSIIIUOHHOTO
IMIOKPBITHUA Ha TPpYyOoIIpoBoJaxXx. Kak mpaBuio, TOUKY ApeHaxa MPOoeKTUPYIOT Ha TpyOOIIpoOBoOIE,
MUMeEIoIIeM HauooJee III0X0e COCTOSHUE U3OJSIINN.

11.9 ConporuBiaeHue mepeMbIYKH JJISI ABYX TPYOOIIpOBOJOB R . OM, ONpenessioT o pop-

MVJIE
R =—22 [ch(a -I)—ch(a, ) (11
y )
™ sh(at, -1) (11.2)
r'ac OCI 41 052 — ITOCTOAHHBbBIC PACIIPOCTPAHCHHNA COOTBCTCTBCHHO IICPBOI'O U BTOPOI'O TpY6OHpOBO,I[a
(o, < ar);
22 — XAPAKTCPUCTHUYCCKOC COIIPOTUB/ICHHUC Tp}f6Ol_[pC‘vBC‘U,I[Elj UMCIOLICTO HAUXVIIICC U30JIALINMOH-

HOe TIOKpbITUE OM;
[ — 17140 3alllMTHOU 30HBI, M.
IIpn s1eKTpUIECKOM COSIUHEHUUN HEeCKOJIBKHUX TPYOOIIPOBOIOB COIMPOTUBIICHHUE TTEPEMBIY-
KM OIIPEACIAIOT IMOoNapHO (Ha OJHOM TPYOOIIpOBOJE U3 HUX AOJDKHA OBITH 00OpYyJIOBaHaA TOYKA JAPE-
Haxa).

CeyeHne mepeMBIYKA S , M?, BEIYUCITIIOT IO hopMVIIe
AM

Sm=p”‘;‘e'l’”’, (11.3)
nMm
rae p, — VIASJIBbHOE 3JIEKTPUYECKOe CONPOTUBICHUE MaTepualia IepeMbIYKH, OM M;
[ — IJIMHA TIEPEMBIYKH, M;
R — COIIPOTHBIICHHE IePEMBIUYKHI, OM.
Ecau TpyOoIrpoBOIbl UMEIOT TeXHOJOTUYECKYIO TIepeMBIUKY Ha pacCTOSIHUU OT TOUYKHU Jpe-
Haxa oamxe 1/2 JIWHBI 3allIMTHOIO IUIedya, TO 3JIeKTpUYeCcKUe IepeMbIYKHM B TOUKaxX ApeHaxka Jd0-

IIYCKACTCA HC VCTAHABJINBATD.
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11.10 PexoMeHaveMble cXxeMBbl COBMeCTHOM KaTOAHOM 3alllUThl NapaUIeJIbHbIX TPYOOIIPOBOJOB:

1) OmHa KaTonHas1 ycTaHOBKa Ha HeCKOJIBbKO MapalIeIbHBIX TPYOOIIPOBOAOB IIPU OOIIEN CUJIE
TOKa 3aliuThl He 0oyee 30 A Ha 30-1 roj sxkcIuryaraliuu. AHOOHOE 3a3eMJICHUE MOXKET OBITh pacIio-
JIOKEHO IIO JIIOOVIO CTOPOHY OT TpVOOIIpoBOAOB. PazMellieHHe TOUKM ApeHaXka KaTOIHOU YCTaHOB-
KW MPOU3BOAUTCS B cooTBeTcTBUU ¢ 11.8.

2) JIBe KaToAHBIe YCTAHOBKM Ha HECKOJIBbKO MapalIeJIbHBIX TPYOOIIpoBOAOB (Ooiblile 3) MIpHu
o0IleN cuie ToKa 3aiuThl Ha 30-1 roj sKkcriyaraluuu He 6oiee 40 A. AHOIHBIE 3a3eMJICHUS KaTO/l -
HBIX YCTAHOBOK MOTVT OBITh PACIIOJIOKEHBI KaK ITO OJHY CTOPOHY OT TPYOOIIPOBOAOB, TaK U IO pa3-
HbIe CTOPOHHIL. 1IpH pasMellieHUM aHOIHBIX 3a3¢MJICHUHN II0 OJHY CTOPOHY OT TPYOOIIPOBOIOB pac-
CTOIHUE MEXIY HUMU JOJDKHO OBITH HE MeHee 3 UX JIMHEUHBIX pa3MepoB, HO He MeHee 200 M.
PasMenmeHune Todyek ApeHaxka KaTOOAHBIX YCTaAHOBOK ITPOU3BOAUTCSI B cooTBeTcTBUU C 11.8.

3) Ilpu cune ToKa 3a1llUTHI KaXKI0ro TpydbonpoBoaa doiee 15 A KaTogHble YCTAHOBKU JOJIK-
HBI OBITH OOOPVAOBAHBL HAa KAXKIOM TPYOOIIPOBOAE, a TOYKHU JAPeHaXKa COSOAUHSIIOT IIepeMblYKaMU.

IIpu paccTossTHUM MeXXIy napaUIeIbHBIMU TpyOooIIpoBogaMH 0oJiee SO M He3aBUCUMO OT CHUJIBI
3alllUTHOTO TOKa IIPOEKTUPVIOT Y K3 Ha KaxIoM TpyOooIIpOBOJE.

11.11 BxiroyeHne HeCKOABKHMX KaTOAHBIX CTAHIIUHN C pa3HBIMU TOYKaMHU JApeHaxka Ha OJHO
AaHOJHOE 3a3eMJIEHUE He JOIYCKaeTcCsl.

11.12 IazompoBoAbl B MecTaxX VCTAHOBKHU 3JIEKTPUUYECKUX IIepeMblueK JOJLKHBI OBITH O00PY-
noBaHbl crieuuaabHbIMU KHII.

11.13 B mecrax commxenus (mo 30 M) WM 1epecedyeHUs] TPyOOIPOBOAOB JOJKHBI OBITH
ycta”HoBlIeHbl KMII, Ha KiIeMMHYI0O ITaHeJIb KOTOPHIX BHIBOJSIT MIPOBOAHUKU OT 3TUX TPYOOIIPOBO-
JIOB C COOTBETCTBYIOLIEN MapKUpPOoBKONU. HeoOXoOAUMOCTh YVCTAHOBKHU IIePEeMBIUKHU OIIPEACIISIOT IO
pe3yabTaTaM HaJlaJdKWu CPEeACTB IEKTPOXUMHUUYESCKOMN 3alllUTHl IIPU BBISIBACHUUN BPEeIHOTO BIUSHUSL
CUCTEMBI D X3 OOHOIO TPYVOOIIPOBOAA Ha APYIOM.

11.14 IIpu mpoexTupoBaHUU COBMECTHOU ApeHaXKHOM 3alllMThl HECKOJbKWX MapalieIbHbBIX
TPYOOIIPOBOAOB CHJIY JAPEHaAKHOTO TOKA OIIPEedeIIOT B COOTBETCTBUM C paszienaoMm 10.

11.15 JdpeHaxky oOg3aTeIbHO JODKHBI UMETh TOUYKY ApeHaXKa Ha TPpYyOOIIpOBOJe, OTBeUalO-
meM veaoBuaMm 11.8.

11.16 ConpoTuBieHUe U cedyeHUe DIEKTPUUECKON MMepeMbIUKU OIMPeIeasiiOT B COOTBETCTBUU
cll.8mu11.9.

11.17 B mpoekTe mOKHBI OBITH MPEAYCMOTPEHBI MEPOIIPUITUS IO UCKIIOUYEHUIO BPEIHOTO

BAUSIHUS KaTOOHOU NOJIAPU3AIIU NN HAd CMCXKHDBIC COOPVYVAKCHU?. YCTpElHeHHG NJINn YMCHBUHICHHUC A0
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0e30IMacHBIX IPEASIOB BPSAHOTIO BIUIAHUSA KAaTOOAHOU IOJAPHU3aAlIUU 3alllUINAeMOr0 COOPYKeHU
Ha CMeXHBble (IlapaJUIeJIbHble) COOPYXKEeHUSI MOXET OBITh 00eCIIeuyeHO CAESAYIOIIUMHU CIIocoOaMMu:

- VCTPOUCTBOM pa3Ie/IbHON WIN COBMECTHOM 3alllUTHI;

- yIaJICHUEM aHOIHOTO 3a3eMJIeHU I KaTOOAHOU YCTAaHOBKH, ABIAIOIIETOCI UCTOUYHUKOM BpPE/I-
HOTO BJIMSHUY, OT HE3AIIUIIEHHOTO COOPYXKEHHUS Ha pacCTOdHUE He MeHee 3 Y (Y — pacCTOsSIHUE
MeKIy aHOAHBIM 3a3eMJICeHHeM U 3alllulllaeéMbIM TPYOOIIPOBOIOM):

- YCTAHOBKOM 3JIEKTPHUUYECKOUN IMEePEeMBIYKHM B TOYKE APeHaXa WJIN Ha HEKOTOPOM PacCTOM-
HUU OT Hee MeXAy 3alllUIlleHHOU M 3alllMllaeMOoli KOMMYHUKAIIUSIMU (CeYeHUe MepPeMbIYKU OIIpe-
eS0T pac4eToOM);

- YCTaHOBKOfI I'PVIIIIBI ITPOTCKTOPOB HA CMCAKHOM ITOA3CMHOM COOPYAKCHHUMN.

12 Oco0eHHOCTH NPOEKTHPOBAHHUSA IIEKTPOXUMHYECKOM 3aIUThI MOA3EMHbBIX
KOMMYHHUKAIIMHA NPOMILIOIIAA0K MATHCTPAJILHBIX Ia30MPOBOI0B

12.1 TexHonormyeckme KkoMMyHUKanun KC DoOKHBI, KaK IIpaBWJIO, UMETh pa3feJbHVIO 3a-
IMUTY OT JUHEWHOU YaCTU MarucCTpaJbHBIX ra30IpoBOaOB. B ImpoekTe HEOOXOOAMMO YYECTh 3JIEKT-
PUYECKOE CEKIIMOHUPOBAaHUE NUIEU(POB, Ta30IIPOBOJOB IIYCKOBOTO, TOIZIMBHOIO U UMIIYABCHOTO
rasza U JApYyrux TpyooIIpoOBOAOB, METAJIMYECKYIO OPOHIO KadelleM U BCeX APVIUX SIEKTPOIIPOBOIS -
IIHUX COOPYKEHUN U VCTPOUCTB MeEXKAV JIMHEeHMHON YyacThio 1 KC.

12.2 UcxomHBIMU JaHHBIMU JI IPOEKTUPOBAHUS JIEKTPOXUMHUUYESCKOU 3alllUTHI SIBISTIOTCS
CIIeAVIOIIHeE:

- TUIaH IUIOLIAJKU ¢ YKa3zaHUeM pasMellleHUs O0OpVIAOBaAHUS U TPYOOIIPOBOIOB;

- IIepeYeHb BCeX MOA3¢MHBIX TPYOOIIPOBOIOB ¢ YKazaHUeM UX JUIMHBI U JUaMeTpa;

- VJIeJIbHOE 3JIeKTpUYecKoe COIIPOTUBJIIEHUE T'PpYHTOB, U3MepeHHOe o ceTke 10x10 M Ha
TUTONIAaKe

- PE3VJIbTaThl BEPTUKATBHOTO 3JIEKTPUUYSCKOTO 30HAUPOBAHUS IO IIepUMETPY ILUIOLIAJKN Ha
r1youHy 10 100 M (Imo TpHM BepTUKaJIBHBIX 3JIEKTPUIECKUX 30HAMPOBAaHUS Ha KaXKJI0M CTOPOHE IUIO-
KW );

- coIepKaHHue BOOOPACTBOPUMBIX COJIEHM B I'PVHTE Ha DNIVOMHE VKIAAKU TeXHOJOTHYECKUX
TPYOOIIPOBOAOB B 3—4 ToUuKax IUTOIIAIKN;

- MakCUMaJIbHas TeMIlepaTypa IepeKauyuBacMoro IMpoayKTa;

- OlleHKAa BIUSHUS ONYKIAOMUX TOKOB OT UCTOUYHUKOB ITOCTOSHHOTO TOKA.

3a MakCUMAaJIBHVIO TeMIIepaTypy IepeKaduBacMoro ImpojaykKra IpuHUMAaIOT IIPOSKTHYIO MaK-

CUMAJIBHVIO CPeJHECYTOUHYIO TeMIIepaTypy ra3a B TeXHOJOTMYECKUX TPYOOIIpoBoAax. 3a BEJINUYNHY
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VACJIbHOI'O SJICKTPHUYUYCCKOI'O COIIPOTUBJICHHUA I'PYHTA IIPUHUMAKOT €€ MUHUMAIbHOC 3HAYCHHUC, I10-

JIVICHHOC Ha INTOIAAKE IIPU U3bICKAHUAX.

12.3 3amadyenn mpoeKTUpOBaHUS SIBIsIeTCSI oOecriedeHUe 3(PPeKTUBHOU 3IEeKTPOXUMUYEC-

KOM 3alllUThI TOA3EMHBIX KOMMYHHK&HHﬁ KC Ha CPOK UX SKCIIVATAlIUH HC MCHCC 30 meT C OIIPCLC-

JICHUCM KOJJINYCCTBA CPCIACTB BHGKTPOXHMH‘IBCKOﬁ 3AllIUThl Ha CPOK HC MCHCC 30 JICT, UX MOLIHOCTH

N paSMCLICHU .

12.4 Obmyro cuny 3amuTHOro / , A, TOKa BBRIYUCIAIOT o hopMylie

ni’
N na
I, =Jom Z‘i S'is (12.1)
=
rjac jg.nﬂ — 3dllIUTHAAA IIJTOTHOCTDb TOKA KOMMYHHK&HI/Iﬁ IJIOHaAKH, A/ Mz;

. 2_
S, — mIomaak MOBEPXHOCTHU i(-TO TPyOONpoOBOAa, M-;

!

N — 06]]_[66 KOJINYCCTBO INIOA3CMHDBIX TpY6OHpOBO,I[OB Ha IJ10OIAa/1KE.

HH

12.5 ?)EHJ_IHTHYIO IIJIOTHOCTDb TOKA INIOA3CMHDbIX KOMMYHHK&HI/Iﬁ IJ1oHIaaAKN1 OIIpCAC/IAIOT U3

Taoauuel 12.1.

Tadbnuuma 12.1 — 3ammTHas MIOTHOCTh TOKa TpyOOIPOBOAOB U KOMMVHUKAIUN 1iomagok KC

MaxkcuMapbHast
VYiebHOE SIEKTPUICCKOS JamuTHAsT
Hammaue 6ayxxnaroimx TEMIIEpaTypa
COIMPOTHUBJIECHUE I'PYHTA, IIJIOTHOCTh TOKA,
TOKOB [IEpEKaIMBacMOro
OM-M MA/M

npoaykra, °C

Menee 10

Menee 10
Or 10 10 40
Or 10 70 40

Boree 40

Boree 40

12.6 O1ieHKY BAUSHUS OJVKIAIOLUINX TOKOB IIPOU3BOIIT B COOTBETCTBUU C TpeOOBaAaHUSIMU
['OCT 9.602.
12.7 KomnyecTBO yCTAaHOBOK KaTOOHOU 3alllUThl KOMMYHUKALIMN KOMIIPECCOPHOU CTaHLIUU

N

VK3 HIT., BbIYUCJ/IAKOT I10O (I)OPMYJIGZ

1
Ik (12.2)

Nykz =

rae / — OOINMH 3aIlIUTHBRIM TOK MOA3¢MHBIX KOMMYHHKAIIMHU TUTOIMAAKH, A;

I — HOMWHAJIBbHBIM BBIXOTHON TOK KaTOMHOTO IpeoOpa3oBarelisl, ONpeaesIsIeMbId IO TeXHNIEC-
KOU JOKYMEHTaluu, A;

k — IUIoAaJdoYHBI KO3(p@PUIUeHT (A MPOeKTUPYEeMBbBIX IUIOIIAaA0K NPUHUMAaeTCd paB-

A

HBIM 0,7).
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12.8 'Tun, KOHCTPpYKI U U MaTepUadl aHOAHBIX 3a3eMJeHUU BBIOMPAIOT B COOTBETCTBUMU C
5.3.9.12—5.3.9.14 u pasznenomM 8 HacTodIIero craHaapra.

12.9 OntuManbHBIe peXUMBI padoT YK3 nmpoMiutomaakl onpeaedasoT OpyU NpoBedeHUHU
IIYCKOHAJIAJAO0YHBIX padoT.

Eciu Ha 1TMHEeMHON 4acTU MarucTpaJbHOI'O Ta3oIpoBola IpeaycMaTrpyuBaeTcsd VCTaHOBKA
3eKTpUYeCKUX JpeHakel Ha paccTosdIHUU 10 10 KM OT Iromaagky, TO 3alluTa COOPYKeHUUN ITPOM-
IUIOIIAAKW OT OJIVKIAIOMIUX TOKOB JOJIKHA OBITHh OCYIIECTBIeHA KATOAHBIMU CTAHILIUSIMHU C aBTOMa-
TUYECKUM IIOJJAePKaHUEM 3alllUTHOI'O ITOTEeHIMAalA.

12.10 /1151 3aI0UTHL OT KOPPO3UU CUJIOBBIX Kabeliel W 3alllUTHBIX 3a3eMJIeHUI 000pyaIOBaHUS]

Ha ITpOMILICHIaAAKAX KC CJICAYCT IIPUMCHATH VCTAHOBKHU HpOTeKTOpHOﬁ 3AllIUTHhI.

13 Oco0eHHOCTH NPOEKTUPOBAHHSA JIEKTPOXUMHIECKOM 3aIUTHI EPEX010B
MAruCTPAJIbHBIX Ta30MPOBOAOB Yepe3 BOJAHbIE MPerpaabl, 2KeJie3Hble
M AaBTOMOOWJIbHbIE JOPOTH

13.1 JJ1s 3alllMTHBIX KOXVYXOB ITOA36MHBIX MariucTpaJIbHBIX Ta30IIPOBOAOB Ha Ilepexojax UX
yepe3 aBTOMOOWJIBHBIE U XKeJIe3Hble JOPOTHU B TPYHTAX CpefHEeN U HU3KOUN KOPPO3NOHHOU arpecCUB-
HocTu 1o TOCT 9.602 pomyckaeTcsi MUHUMAJIbHBIN IMOASPU3ALMOHHBIN MOTeHIIMA 0oJiee MOJIO-
>KUTenbHbIM, 4eM MUHYC 0,85 B mo MCD (¢ omuyeckon cocrapisawolieid — MUHYC 0,90 B mo MCD)
IIpU VCIOBUU OOecIiedueHUSI HOPMaATUBHOTO CpOKa MX CIVKOBI, YTO JOJZKHO OBITH MOATBEPXKIESHO
TEXHUKO-3KOHOMHNYECKUM OOOCHOBaHUeM. [lpu 3ToOM KaTojgHOe cMellleHue IOJISIPpU3alliOHHOTO
MMOoTeHIInala (IIoJsIpu3alii) JO/LKHO ObITh He MeHee 100 MB.

13.2 DaexTpoxuMHudeckas 3allliTa KOXYXOB OT IMOA3eMHOU KOPPO3HUHU OCYIIECTBIISIETCS B
OCHOBHOM IIpoTeKkTopaMHu. B ciydae OOABIION MPOTSZKEHHOCTH, IIOXOU M30JMIMU KOXyXa U IPU
HAJIUYWU JUHUU 3JIeKTpollepeladyd I 3alllUThl KOXyXxa OT KOPPO3UM BO3MOZKHO HUCIIOJIb30BaTh
MaJIOMOIIIHbIe KaTOAHble YCTAHOBKMU.

13.3 Pacyer mapamMeTpoB NPOTEKTOPHOM 3allIUTHI KOXYXOB IMTPOU3BOAUTCS B COOTBETCTBUHU C
METOOUKOU, IMTPUBECICHHOMN B pa3zielie 9.

13.4 Cuny ToKa B el “IPOTEKTOP—KOXYX™ I , A, BRIYUCIIAIOT IO GOpMYJIe

v,-vu, -11.U,,, —0,064S, (13.1)

2

lﬂx R

AK
rae U — cranmoHapHBIN ITOTeHIHaN IpoTeKTopa, B;

(]E_ . CCTCCTBCHHAA PA3HOCTD ITOTCHIHUAJIOB KOXVYX—3CMJIA, Bj
U — MUHUMaJbHAaY 3alllUTHas HaJIOXeHHAa PA3HOCTD IIOTCHILHHUA/IOB KOXVYX—3CMJIA, Bj KOTOPVYIO
K3M

BBIUUCISIIOT IO popMyJie
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U =U,— U, (13.2)

rae U — MUHUMaIbHBIA 3alllUTHBIA IMOTEHIMAN KOXyXa, B;

U/ — ecTecTBeHHad Pa3HOCTD ITIOTCHLUHUAJTOB KOXYX—3CMJIA, B,,

€K

R — compoTuBiaeHHe 1LleNU “TIPOTEKTOP—KOXYX ", OM, KOTOpoe oIpeneadoT no dopmyiae

HK

R =R +R .. (13.3)
HK np DH

Ecnu 3HayeHUd Un 5| UE_ . He M3BECTHBI, TO Pa3HOCTh MOTCHIINAJIOB UM — UE_ . JUIST MAaTHUEBBIX
IIPOTEKTOPOB clieayeT MpUHUMAaTh paBHOU | B.
13.5 JlaHa vyacTKa KoxXyxa, 3aliuliinaeMass OJHAM IIPOTEKTOPOM Ha KOHell INTaHUPYEMOTIO

nepuonga /., M, paBHa
[ _ in ' anc ' e_YTn
mﬂ_l,l-‘]‘t'Um'Dx’ (134)

I'aAc anc — HAYAJIBHOC 3HAUCHHUC IICPCXOAHOI'O COIIPOTUBICHHNY KOXYXA, OM-M?.

D — npmamMmeTp KoOXyxa, M.

K

13.6 Konu4yecTBO IMPOTEKTOPOB, HEOOXOAMMOE I 3alllUTHl KOXyXa N , WIT., ONPeHeIsatoT

o popMyiie
N = e ,
larcn (13.5)

rae [ — JIMHa KOXyxa, M.

13.7 KonnvyecTBO IMpOTEKTOPOB, paccunuTaHHOe o dopmyiae 13.4, HeoOXooUMO pacHpesie-
JIUTh MEXIY IBYMS I'pVIIIIaMU, YCTaHABJINBAaeMbIMU ¢ OOOMX KOHIIOB KOXyXa. B ciyuyae oTCyTCTBUS
BO3MOXXHOCTH YCTaHOBKHU ITPOTEKTOPOB ¢ OOOMX KOHIIOB KOXYXa U €CJIN IJINHA 3alllUTHON 30HBI IIPO-
TEKTOPOB OOJBIIIE NIUHBI KOXYyXa, IOIIYCKAeTCd VCTAHOBKA BCeX ITPOTEKTOPOB ¢ OJHOIO €ro KOHIIA.

13.8 IlapameTpsl IpOTEeKTOPHOU 3alllUTHI KOKYXOB VTOUYHSIOT IMMPU ITYCKOHAJIaAO0OYHBIX pado-
TaX CUCTEMBI D X3 ra3zomnpoBoa.

13.9 Pacyet 31eKTpoxXUMHU4eCKOU 3alllUTHl KOXVYXa ¢ ITOMOIIBIO MaJTOMOIIHBIX KATOAHBIX YC-
TaHOBOK IIPOU3BOJAUTCS B COOTBETCTBUU C METOAUKOU, IIPUBEISHHON B paziene /.

13.10 BxogHoe compoTuBiaeHue KoxXyxa Z , OM, KaK PVHKIUIHNIO BpeMeHHU 3KcIUIyaTalluu

8K’

BBIYUCISIIOT IO popMyJie

|
Zsrc(r)=5‘\/Rx 'Rnnx(t)ﬂ (136)

rae R — IpOJOJbHOE COIPOTHBIeHNE KOXYyXa, OM/M, KOTOpOe BBIYUCISIOT IO popMyJIe

_ Py
RK TE(DR:_SE)'SR:,

I'aAc pK — VAC/IbHOC J3JICKTPHUYCCKOC COIIPOTHUBJJICHHNUC MATCPHUAId KOXKYXA, C)MMj

(13.7)

6;{ — TOJIIIHWHA CTCHKHW KOXVYXad, M,

R (1) — 3HaUYeHHe NEePeXOAHOrO COMPOTUBICHUsI €INHMIIBI UIMHBI KOXYXa 4epes t jieT, OMM.
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B maHHOM cityyae mepexoaHoe conpoTusiieHue R (1), OM'M, BBIYHCIIAIOT 10 (hOpMYyJIIe

_ pé,’ 0’4n'RP?C Ru:uc —yT
R, __(1)= o In DA + D e, (13.8)
n x g Rx L,
TIe RM — COIIPOTUBJIEHNE pacTeKaHUIO KoxXyxa, OM M;
H — 1TiryOuHa 3ajieraHus KOXyXa, M,
R — Ha4daJbHOe 3HadyeHHe COIIPOTUBICHUS U3OIIIUUN KoxXyxa, OM-M’.

USK

13.11 Cuny Toka KaTomHOM YCTAaHOBKM I, A, BBIYUCISIOT 110 pOpMYVIIe

.2,
?

Z,.(t)

A€ (]K o CMCUHICHUC INTOTCHIHNAJIOB KOXVYX—3CMJIX B TOUKC APCHAXKA, B,, KOTOPOC OIIPpCACIAIOT I1O

(13.9)

popmylie

(13.10)

K30 0 eK?

rae U — MaKCMMaldbHBIM 3allMTHBIN ITOTeHIMAI KoxXyxa, B;
U — ecTecTBeHHas pasHOCTh IMMOTCHIIMAJIOB KOXYyX—3eMJId, B.

13.12 Ha mepexonax 4epe3 BoaHBIe IIperpanbl ;yIMHoU O6osee 500 M Ha OJHOM U3 ee Oeperos
NOJKHA OBITH IPEeAVCMOTPEeHAa YCTaHOBKA KaToaHOM 3aluUTHL. 1lpu sToM YK3 Ho/DKHa pacioaraTth-
csI Ha pacCTOSSHMM He aanee 1 KM OoT BOOHOU Iperpainsbl.

13.13 Ha Bcex BogHBIX Iepexonax AauHon 0oliee S00 M HeoOXOAMMO YCTaHABJIWBATh KOHT-
POJIBHO-U3MEPUTEJIbHBIE IIYHKTHI JJI11 KOHTPOJIS IIOTeHIIMAaJIa U CUJIBI TOKa B TPYOOIIPOBOIe Ha 00e-
UX CTOPOHAaX IIperpamibl.

13.14 Ha meuctByrommx TpyooIrpoBogax IIpOoeKTUPOBaHUe U PeKOHCTPYKINIO KATOAHOU 3a-
IHUTHL CJIeayeT MPOU3BOJIUTh HAa OCHOBAHUU PE3VJIBTATOB OO0CIeNOBaHUS, KOTOPOE JOJIKHO BKIIIO-
yaTh U3MEPEeHUS CMelleHUd IMOTeHIuala Ha OJHOM M3 OeperoB IIPU BKIIOUYEHUHM U BBIKIIIOUEHUU

YCTAHOBKHW KaTOJAHOM 3alllUTHl Ha APYIroM Oepery.

14 Oco0eHHOCTH NPOEKTUPOBAHUS BPEMEHHOM 3aIUThI MATHCTPAJIbLHBIX
ra3onpoBoaOB

14.1 IIpu cTpouTenbcTBE Tra3opoBoOAa 1O BBOJA B CTPOM OCHOBHBIX CPEACTB 2JIeKTPOXUMU-
YeCKOU 3alllUThl B Ka4eCTBEe BPEeMEHHOU 3alllUTHI CIASAVET UCIIOJIb30BaTh CUCTEMY 3alllUTHl C IIOMO-
IO MarHUeBBIX IpoTekTopos TUna 1M 10YV.

B ciay4yae cTpouTenbCcTBa ra3omnpoBoJa MapaljIeJbHO IIOCTPOSHHOMY TPYOOIIPOBOAY, OCHA-
IMEHHOMY CHUCTEeMOU KATOJAHOW 3alllUThI, BPEeMEHHVIO 3alllUTY BO3MOXHO OCYIISCTBIATH IIYTEM
BPEMEHHOTO IMOAKIIOYEHUS CPEACTB JICKTPOXUMHUNUYECKOMN 3alllUTHl OT 3KCILIYAaTUPYVEMOTO TPYyOO-

IIpoOBOAA.
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14.2 ]I pacyeTa BpeMeHHOU 3alllUThl OT KOPPO3UN MaruCTpalbHOTO Tra3oIpoBoa ¢ ITOMO-
IIBIO IIPOTEKTOPOB OIPEACIISIIOT UX HEOOXOAUMOE KOJINYeCTBO. PacueT BBHIITOJHAIOT B COOTBETCTBUU
C pasneiioM 9.

14.3 JInuHY 3allUTHOM 30HBI IIpoTeKTopa Wid razonpoBonoB guaMeTrpom 0,80, 1,02 u 1,42 m
IIPU IIPOEKTUPYEMOM CPOKe CIVKOBI BpeMEeHHOU 3alllUTHl OT 3 10 24 MecsialeB B 3aBUCUMOCTU OT
VIEJbHOTO COIPOTUBIECHUS I'PYHTA U IEPEXOJHOTO COIIPOTUBIICHUS COOPYKEHUSI MOXKHO OIIpele-

IUTH o Tabmuiie 14.1.

Tadaunma 14.1 — /InnHa yyactka TpybompoBoaa, 3aluiiaecMasi OJHUM IIPOTEKTOPOM

JUTMHa 3aIMUTHOM! 30HBI TPOTEKTOPA, M

CpoK ciIyXOBI IPOTEKTOpPa, MEC.

3 | 6 | 9 | 12 | 18 | 2

JUnst pyGomposogos ¢ R, = 50000 Om-M"

08 | 5 | 095 | 0220 [ 10584 | 10297 | 10018

08 | 75 | 095 | 0160 | 7698 | 7489 | 7286 | 7088 | 6709 | 6351
08 | 15 | 08 | 009 | 6466 [ 6291 | 6121 | 5954 | 5636 | 5335
08 | 60 | 08 | 0025 | 1684 [ 1638 | 1594 | 1551 | 1468 | 1389
08 | 100 | 08 | 0015 | 1010 [ 983 | 956 | 930 | 881 | 833
102 | 600 | 08 | 0025 | 1321 [ 1285 | 1250 | 1217 | 1151 | 1090
102 | 1000 | 08 | 0015 | 792 [ 771 | 750 | 730 | 691 | 654
122 | 600 | 08 | 0025 | 1104 [ 1074 | 1045 | 1017 | 962 | 911
524
Ut TpyGomposonos ¢ R = 100000 Om- M’

08 | 50 [ 095 | 0220 | 21169 [ 20594 | 20037 | 19493 | 18451 | 17465
08 | 75 | 095 | 0160 | 15395 [ 14978 | 14573 | 14177 | 13419 | 12702
08 | 150 | 0485 | 0096 | 12932 [ 12581 | 12241 | 11909 | 11272 | 10670
08 | 600 [ 08 | 0025 | 3368 [ 3276 | 3188 | 3101 | 2935 | 2779
08 | 1000 [ 048 | 0015 | 2021 [ 1966 | 1913 | 1861 | 1761 | 1667
102 | 1000 | 048 | 0015 | 1585 [ 1542 | 1500 | 1459 | 1381 | 1308

1,22 | 1000 | 085 | 0015 | 1325 | 1289 | 1254 | 1220 | 1155 [ 1093
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[lpomonxeHue Tadaunsl 14.1

JUTMHA 3alUTHOMN 30HBI IPOTEKTOPA, M

Cpok cIIyXOH IIPOTEKTOPA, MEC.

3 | 6 |5 ] 1 |18 | 24
142 | 600 | 085 | 0025 | 1897 | 1846 | 1796 | 1747 | 1654 | 1565

J171s1 TpyOOIIPOBOLIOB C Rm = 300000 OM:M”

08 | 50 | 095 | 0,220 63506 61783 | 60112 58480 55353 52396
08 | 75 | 095 | 0,160 46186 44933 | 43718 42531 40257 38107
- 08 | 150 | 0,85 | 0,09 38797 37745 | 37724 35727 33817 32010

08 [ 600 [ 08 [ 0025 | 10103 | 9829 | 9563 | 9304 | 8806 | 8336
08 | 1000 | 085 | 0015 | 6062 | 5898 | 5738 | 5582 | 5284 | 5001
1,02 | 600 | 085 | 0025 | 7924 | 7709 | 7501 | 7297 | 6907 | 6538

14.4 Ecam mio pacyeTtaM JjIMHa 3allUTHOUN 30HBI IMTPOTEKTOpa OOJIbIIe ydacTKa TPyooIIpoBoa
MEKIY KPaHOBBIMHU V3JIaMU, CJIEAYeT IIPOEKTUPOBATh IO OJHOMY IIPOTEKTOPY Ha OJUH KpaHOBBIN
y3eld. JloMoJIHUTENbHBIE IIPOTEKTOPHl VCTAHABJIUBAIOTCS IO pe3yibTaTaM HallalKW BpEeMEHHOM 3a-
IIIUTHI.

14.5 Ilpm pacyeTHOM INWHE 3allUTHOM 30HBI IIPOTEKTOPa MeHbIIe 5 KM HeOOXOOUMO VCTa-
HaBJIUBATh TPYHIIOBBIE YCTAHOBKU MPOTeKTOPOB. I1pn 3TOM pacueTHOEe KOAMUYECTBO MPOTEKTOPOB,
HeoOXoauMoe IS 3alllMThl y4yacTKa TpyOoIIpoBoa, cileayveT yBeanyusBarh B 1,3—1.4 pa3za.

14.6 B aHOOHBIX ¥ 3HaKOoIlepeMeHHBIX 30HaxX OJVKIaIIUX TOKOB KOJIUUYECTBO IMPOTEKTOPOB
CJeAyeT yaABauBaTh OTHOCUTEJIbHO PaCcYeTHOIO KOJIUYECTBA.

B aHOAHBIX 30HAaX ciaeayeT NpoeKTUPOBATh TPYIHIIOBHIE IIPOTEKTOPHBIC VCTAaHOBKU. PaccTos-
HUE MEXKIY IMPOTEKTOpaMHU B IPYNIIOBOM ITPOTEKTOPHOMN YCTAaHOBKE JOJDKHO OBITH HE MEHEe 5 M.

14.7 B xaToaHBIX U 3HaKoIlepeMeHHBIX 30HaX JOJKHBI UCIIOAB30BaTh IMMOISIPU30BaHHBIE IIPO-
TEKTOPHI, KOTOPBIEe MOAKIIOYAIOT K 3alllUIlIacMOMy TPYOOIIPOBOAY Uepe3 MOJIYVIIPOBOIHUKOBEIE 3JIe-

MCHTBI.
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IIpuiaoxenne A

(peKoOMeHIyeMOoe)

3HAYEHUA TPOJLOJbHOIO COIMPOTUBJIEHUS TPYBOITPOBOJA R
[MPU PA3JIMYHOU TOJIIIIUHE CTEHKU TPYBbI
(p, = 2,45 - 107 OmM; t = +20 °C)

Tadbnuma A.1 — TommmHa cTeHKU TPYyO®I OT 4 10 9,5 MM

H;a;{ﬁilm TommuHa CTeHKH TpyOsI & _ 107, M

mmmm
0146 [ 137,0 | 111,0 [ 1000 | 928 | 860 | 802 | 751 | 706 | | ]

0152 | 1320 1060 | 968 | 890 | 85 | 768 | 720 | 677 | | |
0159 | 1260 | 10,0 | 924 | 850 | 787 | 733 | 686 | 646 | | |
92 | 648 I
644 | 603 | 567 | | |
26 | 558 | 524 I N
---
438 [ a1 | | |
92 | %68 | | |
m---
8 | | [
64 | 2249 | |
B3 | 20 | 08 -
050 | [ 297 [ 270 [ 248 [ 229 [ 213 [ 199 [ 187 | 16 | 166 |
om0 | [ [ T ies | 156 [ 146 | 137 | 129
------ 11,3 10,1

--------- 8,57 | 8,12

Hp nMegyanue — B PacHCcT 34 Rm INPUHHUMACTCA BCJIMYHNHA, YKA3dHHAA B TEI.6J'II/II_[6 U YMHOXCHHAaA

Ha 10°°. Hanpumep, a1 tpy6 muamerpoM 0,82 M 1 TOMIIMHON CTEHKU § MM HPOIOJIBHOE COIPOTUBIEHIE PABHO:

R =12,0-10° Omm.
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Tadauma A.2 — TommmHa cteHKH TpyOsI oT 10 mo 20 MM

pra;éilm TomuuHa cTeHKH TpyOoH & 107,

m 160
----- N
o8 | 963 | 918 876 |83 | | | | | | |
102 | 772 [ 7,36 | 7,08 | 672 | 645 | 6,19 | 554 | 517 | 485 | 457 |
122 | | |58 | 561|538 |517 | 462 | 431 [ 405 | 381 [ 325
e ) b b ] 1396 | 370 | 347 | 327 | 279
v | [ | [ [ ]  [347[32 304028 [244

HpH MeyaHue — B PACHCT 34 R ,, HPUHHUMACTCH BCJAWYIMHA, yka3aHHaA B TEl6J'II/IHe U YMHOXCHHAA

Ha 10°. Hanmpumep, mist tpyd nmamerpom 1,02 M U ToAmMMUHON cTeHKHA 12 MM IpOJOJIbHOE CONPOTUBICHUE

paBHO: R = 6,45 106 Om/m.
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Ilpunoxenue b

(CIIpaBOYHOE)

SJABUCUMOCTD COIIPOTUBJIIEHUA PACTEKAHHUIO TOKA HEU3OJIUPOBAHHOI'O

TPYBOIIPOBOJA OT YAEJIbHOI'O COIIPOTUBJIEHUA I'PYHTA
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