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BBEJIEH BIIEPBLIE

BBenenne

IIpencraBneHHble B cTaHAApTe METOABI pacueTa U MPOSKTUPOBAHUS AJIEKTPOXUMUYECKOM 3alUThI
YUUTBHIBAIOT OCOOEHHOCTH IPOEKTUPOBAHUS CTPOSIIMXCS M PEKOHCTPYHPYEMBIX MarucTpaibHBIX
ra3onpoBOJIOB, MOJ3EMHBIX  METaJNIMYECKUX COOpY>KEHUHI KOMITIPECCOPHBIX CTaHIIU,
ra3opaclpeieauTeNbHbIX CTAaHUUNA M JPYTUX COOPYXKEHHH, BXOIALIMX B COCTaB MarucTpaJbHOTO
ra3onpoBo/ia B 3aBUCUMOCTH OT UX YCJIOBHM 3KCILTyaTalUu.

Hactosmuii mokymMeHT pa3paboTaH B COOTBETCTBHH C JEHCTBYIOIIUMH OTpPACIEBHIMH U
roCyAapCTBEHHBIMH HOPMaMU U CTaHJapTaMU.

CTO T'azmpom 2-3.5-047-2006 "MHCTpYKIMS 110 pacyeTy U MPOEKTUPOBAHUIO JIEKTPOXUMHUYECKON
3alIUThl OT KOPPO3UH MarucTpalbHBIX TrazonpoBonoB" pazpadbortan OOO "BHUUI'A3" ¢ ydactuem
crequanucToB OOmiecTBa € OTrpaHMYEHHONW OTBETCTBEHHOCThIO "L[EHTp NpPOTHBOKOPPO3MOHHOM
samutl W guarHoctukd - BHUHWCT" u OrtkpeiToro akimoHepHOro obmiectsa "I'asmpom".
Paspabotuuku: ®.K. darpaxmanos, T.M. Mausxuna, b.1. Xmenpuuikuii, M.JI. J{onranos, H.II.
I'mazos, K.JI. HlammerauaoB, A.H. CynsxeHKo.

1 ObdaacTs NpuMeHeHust

1.1 Hacrosimuii cTaHmapT ycTaHABIMBAaeT TPeOOBaHUs K pacyery U MPOCKTUPOBAHHIO
JNEKTPOXUMHUUECKON 3aIlUTHl CTPOSIIUXCA M PEKOHCTPYHUPYEMBIX MAarkCTPANbHBIX Ta30MPOBOJIOB,
MMOJ3EMHBIX MCTAUTHYCCKUX COOPYKCHHH KOMIPECCOPHBIX CTaHIMH, TIa30pacipeaeauTeIbHbIX
CTAHIIUI U APYTHX COOPYKCHHMU, BXOAIINX B COCTAB MArUCTPAILHOTO T'a30IPOBO/IA.

1.2 Hacrosimuii craHgapT HpeAHA3HAYEH Ui MPOEKTHBIX, CTPOUTEIBHBIX M JKCIUTYaTHPYIOIIMX
nouepHux obmiects u opraam3aryii OAO "I"azmpom".



2 HopMaTHBHBIE CCHLIKH

B Hacrosmem cTaHAapTe UCMOIb30BaHbl CCHUIKM HA CIIEIYIOIMINE CTAHAAPTHL:

I'OCT 9.602-89* Enunast cucrteMa 3aliMThl OT KOpPpPo3uH U crapeHus. COOpyKeHHs MOJ3eMHBIE.
OO1mue TpeboBaHus K 3alUTE OT KOPPO3UU

T'OCT P 51164-98 TpybOonpoBoabl CTaabHBIC MarucTpaibHbie. OOIUEe TpeOOBaHUS K 3aIUTE OT
KOppo3uu

3 TepMI/IH])I H onpeae/JIeHust

B macrosmem craHmapre TpPUMEHEHBI CIEAYIOIIHE TEPMHHBI C  COOTBETCTBYIOIIMMU
OTIpeIeICHUSIMH:

3.1 anoaHoe 3a3emieHHe: YCTPOWCTBO B CHCTeME KAaTOAHOM 3alIUTHI, AIEKTPHUECKU
MOJKITF0YaeMOoe K MOJIOKUTEITFHOMY HCTOYHHKY TOKa M oOecreunBaroliee CTeKaHue 3alIUTHOTO TOKa B
3eMITIO.

3.2 ©JOK COBMeCTHOIi 3amIUTBI: YCTPOWCTBO, COJAEpIKAllee pEe3UCTOPbl M AHOJBI H
o0ecrieunBarolee pacrpeieleHue 3alUTHOTO TOKa MEX/Ty HeCKOJIBKUMH COOPYKEHUAMH.

3.3 dayxnaroniue Tokn: Toku B TpyOONPOBO/IC, BO3HUKAIOIINE BCICACTBUAC PAOOTHI MOCTOPOHHUX
MCTOYHHMKOB TOKA MOCTOSHHOTO WIIM MEPEMEHHOTO HanpspKeHHs (3JIeKTpu(UIMPOBAHHBINA TPAHCIIOPT,
CBapOYHBIE arperaThl, yCTPOHCTBA ANEKTPOXUMUYECKOH 3alUTHI TOCTOPOHHUX COOPYKEHHUH U TIp.).

3.4 BpeaHoe BIUsIHME KaTOAHOW moJspuzanun: CHWKEHHE 1O aOCOJIOTHON BETHYHHE
noreHuuana Hwke gonyctumoro mo I'OCT P 51164 wnu  npeBbllieHHE MaKCUMAJIbHOTO
MOJIPU3AIHOHHOTO TIOTCHIIAAIA COCEAHETO CTATBHOTO COOPYKCHUSI.

3.5 BpeMeHHasi 3amIUTa: DICKTPOXUMHUYCCKAS 3allUTa COOPYKEHHS IO BBOJA B HKCILTYaTaIHIO
OCHOBHBIX cpenctB 9X3.

3.6 ryOuHHOe 3a3emiieHMe: AHOIHOE 3a3€MIJICHHE, YCTaHABIUBAEMOEC B TPYHT B CHCIHAIBHO
npo6ypeHHLIe CKBAXXWHBI, JJINHA KOTOPOIr'0 HAMHOTI'O MPEBBIIIACT €TI0 AUaAMETP.

3.7 npeHakHas JUMHHA: DJCKTPUYECCKHE MPOBOIHHKH, COCAMHSIONIME MHHYCOBYIO KICMMY
HCTOYHHKA TOCTOSHHOTO TOKA C TPYOOIPOBOJOM (KaTOAHAs APEHAXKHAS JIMHUS) U TUTIOCOBYIO KIIEMMY -
C aHOJHBIM 3a3eMJICHHEM (AHOJHAS APEHaKHAS JIMHUSA).

3.8 3ammuTHAs 30HA KATOIHOI 3amuThI: /[iHa TpyOOIpOBOIa, HA KOTOPOM 00ECIICUCH 3a1aHHbBII
T'OCT P 51164 ypoBeHb 3alIuTHI.

3.9 3amuTHOE 3a3eMuieHHe: 3a3eMIICHHUC, MPEIHA3HAYCHHOE U COOpPYKaeMoe Ui 0OeCreUeHUs
3NEKTPOOE30MACHOCTH TP IKCILTYaTAIUU JICKTPOYCTAHOBOK.

3.10 m3oupyrommee coequnenne: dnannesoe (MypToBOC) COeAMHEHNUE TPYO MM BCTABKA MEXKILY
JByMs. y4yacTKaMu TpyOOIpoBoja, obOecreunBarolias TpeOdyeMoe 3JICKTPUYECKOE COIMPOTHBICHHUE
MEXy HUMH.

3.11 kaToxHbIii BBIBOA: DJICKTPHUCCKUI MIPOBOIHUK, 00CCIICUNBAIOIIAN JCKTPUICCKANA KOHTAKT
MEXIy TPyOOIIPOBOIOM M M3MEPUTEIHHBIM IIPHOOPOM, PACIIOIOKESHHBIM Ha MTOBEPXHOCTH 3EMIIH.

3.12 xoutpoasHo-u3MepuTeabHblii myHKT (KHII): YcrpoiicTBo, coBMemaromiee CrennatbHyo
KOJIOHKY, KJIEMMHYIO KOJIOJIKY M KaTOIHBIN BBIBOI.

3.13 koppo3us: IIpomecc pa3pymieHHs METAIIOB BCICACTBIE XUMHIECKOTO, AIEKTPOXUMHUIECKOTO
WA OMOXUMIYECKOTO B3aUMOJICHCTBHUS MX C OKPYIKAIOMICH Cpeoi.

3.14 MakcHMAJIBHBIA 3aIUTHBIA MOTEHIUAN: MaKCUMaTbHO JOMYCTUMBIA MOTEHIIHAT,
obecreynBaronIii 3aIUTy COOPYKEHUS OT KOPPO3UH, HO HE OKa3bIBAIOIINN OTPULIATENHHOTO BIUSHUS
Ha a/IF€3UI0 U30JISIIITUOHHOTO MOKPBITHS.

3.15 MUHMMANBHBIH 3aIUTHBIA NOTeHHUAN: MUHUMAaIbHOC 3HAYCHHE MOTCHIMANA, MPH
KOTOpOM oOecreunBaeTcsi TpedyemMasi CTETIeHb 3alllUThl OT KOPPO3HH.

3.16 moamoBepxXHOCTHOe 3a3eMJieHHe: AHOIHOE 3a3eMJICHHE, DPACIOJIIOKEHHOE B TPYyHTE Ha
riryonHe He MeHee 0,8 M, HO HIDKE YpOBHS IPOMEP3aHHS C TOPHU3OHTAJIbHBIM, BEPTHKAJIbHBIM H
KOMOWHHPOBAHHBIM PACIIOJIOKCHHEM JICKTPOJIOB.

3.17 monspu3amuoHHbIii moTeHnuaa: [loreHmman Oe3 oMHUYecKO cocTaBisrOmEeH (mamxeHus
HATIPSDKCHUS B TPYHTE U H30JIAIHN).

3.18 mpeodpa3oBaTesb KATOTHON 3aMINTHI (KATOAHAS CTAHIMA): VICTOYHWK IMOCTOSTHHOTO TOKa
WA YCTPOKHCTBO, Mpeodpa3yroliee MepeMeHHBIH TOK B IIOCTOSHHBIH.

3.19 mporekTop: JJEKTPOJ, HM3TOTOBJICHHBIA M3 CIUIaBa, HMEIOIICT0 0oJice OTPHUIATEIbHBII
3JIEKTPOIHBIHN MOTEHITNAN, YeM MTOTEHITHAN 3aIHIaeMOTI0 COOPYKEHHUS.

3.20 mpoTts:keHHOe 3a3eMileHMe: AHOIHOE 3a3eMJICHHE, TPOKJIaJbIBAEMOe, KaK MPaBHIIO, BIOJb
3aIUIIAEMOTO COOPYKECHHUS.

3.21 Toyka apeHaxa: MecTo MOIKIIOUCHUS Kabesast K TpyOe A 0TBOJA TOKa M3 TPyOOIpOBOIa



MPH AJIEKTPOXMUMHUYECKOM 3aIlHTe.

3.22 ycraHoBka apeHaxkHOii 3amuThi: KOMIUIEKC YCTpPOMCTB, COCTOSIIMH U3 JApEeHaXa,
JIPEHaXHOW JMHWH, o0ecneunBalomni OTBOX (IpeHa)k) TOKOB M3 TpyOONpoBOma B 3eMIII0 WIH K
HCTOYHHKY OJIy’>K/IAIOIIMX TOKOB U KOHTPOJIbHO-M3MEPUTEIIbHBIX ITyHKTOB.

3.23 ycraHoBka KaTomgHo#l 3ammThl: KomIniekc yCTpoOHCTB, cocTosiiuii M3 mpeoOpasoBaTeis
KaTOJHOW 3aIIUTHl (KaTOIHON CTaHILMM), APCHAKHOW JIMHWHM, aHOJHOTO 3a3€MJICHHS M KOHTPOJILHO-
U3MEPHUTEIILHOTO MYHKTA.

3.24 ycraHoBKa MpOTEKTOPHOH 3amuTbl: OJMH WIM HECKOJIBKO NPOTEKTOPOB, AJIEKTPHUYECKH
COEIMHEHHBIX C TpyOoIpoBoaoM, npoBoa (kadenun) u KUII.

3.25 a1eKkTpoa cpaBHEHHA: DIEKTPO], UMEIOIINH TOCTOSHHBIN SJIEKTPOIHBIN IIOTCHIIUAN B TPYHTE
(amexTpomnure).

3.26 a3yieKTpoXHMHM4ecKasi 3au[UTa: 3alMTa OT KOPPO3UH, OCYIIECTBIsEMAas KaTOIHOM
MOJISIPU3aLUeH COOPY)KEHHS 10 MOTEHIIHANA ONPEJCICHHON BEIMYMHBI OT BHEIIHETO0 UCTOYHHMKA TOKA
(kaTtoHas 3al[UTa) WK MyTEM COCAMHEHUS C MPOTEKTOPOM, HMMEIOMIMM 00Jiee OTPHUIATEeIbHBIH
MOTEHIIUAN OTHOCUTEIBHO 3aIIUINAEMOT0 COOPY)KEHHS (MIPOTEKTOPHAS 3AIKTA).

4 CoxpameHust

VK3 - ycTaHOBKa KaTOTHOW 3aIlIUTHI;

Y13 - ycTaHOBKA IPEHAXKHOU 3aIlIHTHI;

BJI - Bo3ny1iHas nuHMS 2I€KTpOIIEpeiady;
JIDII - nuHUs aneKTponepenaun

I'A3 - rnyOuHHOE aHOJHOE 3a3EMIICHHE;

KUII - koHTpONbHO-U3MEPUTETbHBIN TYHKT;
KIII - KOHTPOJIbHO-AUArHOCTUYECKUNA MYHKT;
MCD - MeaHO-Cynb()aTHBIN 3JIEKTPO/ CPAaBHEHUS;
H/I - HopMaTuBHas JOKyMEHTAIUS;

KC - xommpeccopHas cTaHIHS;

I'PC - razopacnpenenuTesbHas CTAHIIHS,

I'"C - razonsmepuTenbHas CTAHIINS,

ITYD - mpaBuna ycTpoHCTBa 3JIEKTPOYCTAHOBOK;
ABO - arperar Bo3yITHOTO OXJIQXICHUS;

K11 - komnpeccopHblii ex.

5 TpeGoBaHusl K cMCTEMaM JIEKTPOXUMHUYECKOH 3alIUTHI

5.1 O6mue TpedoBaHusA

5.1.1 MarucrpansHble Ta30IpOBOABI IIPH BCEX CMOCO0aX MPOKIIAAKH, KPOME HaJ[3¢MHOM, MOAJIekKAT
KOMIUIEKCHOH 3aIlUTe OT KOPPO3WH 3AIIUTHBIMU MOKPBITHAMH M CPEACTBAMH JIICKTPOXUMHUYECKOM
3aIIMTHl HE3aBHCUMO OT KOPPO3HOHHOM arpecCUBHOCTH TPYHTA.

5.1.2 MaructpanbHble Ta30IpOBO/Ibl, TEMIIEPATYPa CTEHOK KOTOPBIX B MEPHOJ] IKCIUTyaTallUl HUXKE
268 K (munyc 5 °C), He TOINIEKAT AINEKTPOXUMHUIECKOH 3aIllUTe B CIy4ae OTCYTCTBHS HEraTUBHOTO
BIMSTHUA OJIy’KJAIOIINX TOKOB OT HCTOYHHUKOB nepeMeHHoro (50 I'i) u mocTostHHOTO TOKa.

5.1.3 CpencTBa 3JEKTPOXUMHUECKON 3aIIUTHl MAaTUCTPANBHBIX Ia30IPOBOAOB OT KOPPO3UH JOJDKHEI
ObITH OMNpEIETICHbl B IIPOSKTHOM JOKYMEHTAllMHM, KOTOpas pas3pabaThiBaeTcsi OJHOBPEMEHHO C
MIPOEKTOM HOBOTO (MJIM PEKOHCTPYHPYEMOT'0) MarkCTPaIbHOTO I'a30IIPOBO/IA.

5.1.4 IIpoekTupyemble CpeacTBa IEKTPOXUMHUIECKON 3aIUTHI JOJDKHBI 00€CTIeYnTh HEOOXOANMYIO
CTETIeHb 3aIIUThI (MOJISIPHU3ALIH), COOTBETCTBYIOLIYIO CTEIICHH KOPPO3UOHHOM arpecCUBHOCTH TPYHTOB
(MUHEpaIH3allMd W YACIHHOMY CONPOTHUBIICHHUIO), TEMIEPAType MArkCTPAIbHOTO Ta30MpoBOAa H
BIMSHHUIO Oiyjaromux TOKoB. Ilpm 3TOM cucTeMa 3IEKTPOXUMHYECKOM 3aIlWTHl  JIOJDKHA
obecrieunBaTh MOJAPH3ALMUIO HAa BCEM IMPOTSHKEHHH MarumcTpajbHOTO Ta30lpoBOJia B HMHTEpBale
noTeHuuanos, perasamentupoBanHoM ['OCT P 51164.

5.1.5 DIeKTpOXHMMHUYECKYI0 3aIlllUTy MarucTpajJbHBIX Ta30MPOBOJOB OT KOPPO3UH CIEAYET
IIPOCKTUPOBATh C ONIpENCIICHHNEM Ha HadalbHbIH W KOHEYHBIH (Kak mpaBmio, He MeHee 30 Jer)
TIEpHOABI IKCILTyaTallH CIECTYIOMNX apaMeTpOB:

- 715l yCTAHOBOK KaTOJHOW 3all[UTHI - CHJIbI 3AI[UTHOTO TOKA M HANPSDKEHHS Ha BBIXOJE KATOMHBIX
craHimii (mpeobpaszoBareseil), a TaKke COMPOTHBIICHUST aHOTHBIX 3a3eMJICHUIA;

- JUIsl TPOTEKTOPHBIX YCTAHOBOK - CHJIBI 3AI[UTHOT'O TOKA;

- JUIsl yCTAaHOBOK JPEHAKHOM 3AIUTHI - CHJIBI TOKA APSHAXA.

5.1.6 Cucremy 3IIeKTpOXUMUYECKOH 3aUThl HEOOXOJMMO IIPOEKTHPOBATH C YUETOM JACHCTBYIONICH



JIEKTPOXMMUYECKOH 3aIlUThl JKCIDIyaTHPYEMBIX COCETHHX Ta30IpPOBOJOB U IEPCIEKTUBHOTO
CTPOWTENECTBA TOJ3EMHBIX METAJUIMYECKUX COOPY)KCHHH BIOJIb TPAacChl IPOEKTHPYEMOTO
raomnpoBoza. llpm 3TOM paccTosHHE OT MecT YKIAAKH cpeactB OX3 g0 kabenei CBI3H H
INEKTPUYECKHX KaOeJel 0JKHO OBITh:

- OoT cwioBbIX Kabemeiti DX3 10 CHIOBBIX OJIEKTpUYECKHX Kaleneil u kaleneil cBsi3H
cootBeTcTBeHHO He MeHbie 0,1 M u 0,5 Mm;

- OT KOHTPOJIbHBIX Kabener DX3 10 CHIIOBBIX JIEKTPUYECKUX Kabenei u kabenei CBsI3M He MEHbLIIE
0,1 m;

- OT aHO/HOTO 3a3eMJIeHH /10 Kaleeil B cTajbHOM OpOHE M B IIUIAHTOBOM MOJMMEPHOH M30JISLUH
He Menbmre 100 wm;

OT MIPOTEKTOPOB J0 KabeJei B CTANbHOW OpOHE W B MUIAHTOBOW MOJMMEPHOH M30JSINN HE MEHbIIE
3Mm.

5.1.7 Ecnu mo TpOEKTy OCHOBHBIE CpPEACTBA JIICKTPOXHMHUYECKOH 3aIlUTHl BBOMAATCS MO3IHEE
OJTHOTO MecsIla MOCTe 3aChIIKH yYacTKa TPyOOIpoBoIa B 30HAX OJIY>KIAIOIINX TOKOB U MO3IHEE TPEX
MECSIICB B  OCTaJbHBIX CIlydasX, IHPOCKTOM [OJDKHA OBITh MPEIyCMOTPEHa BpEeMEHHAS
3JIEKTPOXMMHUYECKas 3alliTa CO CPOKaMH BBOJIA B IKCILTyaTallMI0 COOTBETCTBEHHO OJUH U TPU MecsIa
MOCJIE 3aCBIIIKH yYacTKa.

5.1.8 B mpoekre IOKHBI OBITH NPEIyCMOTPEHbI 3aTpaTbhl Ha KOMIUIEKCHOE oO0ciieoBaHue
HpOTHBOKOppOSHOHHOﬁ 3alIUTBI CTPOAIIUXCA MAruCTpajbHBIX Ta30lMpOBOJAOB JJIA O(bOpMJ'IeHI/Iﬂ
cepTU(HKaTa COOTBETCTBHUS KauecTBa MPOTUBOKOPPO3UOHHOM 3aIUTHI,

5.1.9 Ilpu mnpoBeneHMH W3BICKAHUM IS TPOEKTUPOBAHMA DICKTPOXUMHUECKOM 3aIlUTHI
CTPOSIIIIUXCS ¥ PEKOHCTPYUPYEMBIX MAarHCTPATbHBIX Ta30IPOBOJIOB BHIIIOHSIOT CICIYIOIINE PaOOTHI:

- M3MCEpEHHEe YACIBHOTO CONPOTHUBICHUS TPyHTA MO Bcell Tpacce ¢ marom 100 M mpu pasHOce
AJIEKTPOJIOB, COOTBETCTBYIOIIUX IPOCKTHOW TIIyOWHE TPYOBI, M JOMOJHUATENHHO depe3 10 M BO Bcex
MeCTax U3MEHCHHS penbeda;

- OIIpeJIeNIeHUE COAep KaHUs BOJOPACTBOPUMBIX COJICH B TPYHTE Ha TIyOMHE YKJIAJKH ra30lpoBoJia
¢ marom 1 km;

- OTpejesieHue HaJW4dhs, MapaMeTpoB OMYXKAAIOIMUX TOKOB W YCTAaHOBIEHHE WX WUCTOYHUKOB U
OIICHKA COCTOSIHHS PENbCOBBIX MmyTer Ha cooTBeTcTBHE [[OCT 9.602;

- OlleHKa BO3MOKHOTO BiusHUs JIDII mepeMeHHOro ToKa,

- OmpefeNieHHe TPaHWIl M3MEHEHHS YPOBHS TPYHTOBBIX BOJ M TJIyOWHBI NPOMEpP3aHUS TPYHTA C
marom ot 100 go 1000 M B 3aBHCHMOCTH OT penbeda W THIPOTEOTOTHUECKHX XapaKTePUCTHK
MECTHOCTH;

- ONpesieTeHNe 30H NOBBIIIEHHON U BEICOKOW KOPPO3HOHHOM OMAacHOCTY;

- BBIOOp MeCT pa3MEIIEHHs CpPEACTB JJIESKTPOXMMHUYECKOH 3aIlUTBl M HMCTOYHUKOB HX
JIEKTPOCHAOKCHUS;

- OIICHKA BO3MOXHOCTEH BpPEeJHOTO BIUAHUS NpoekTupyeMbix YK3 Ha coceHHue COOpyKeHHUS;

- Cb€MKa Ha MECTHOCTH IUIOLIAJOK A Pa3MEILICHUS JIEMEHTOB CHCTEMBI 3JIEKTPOXMMUYECKOI
3aIIHTHI,

- BEPTHKAIBHOE JEKTPUIECKOE 30HANPOBAHNIE Ha IDIOMIAIKAX Pa3MEICHHST aHOAHBIX 3a3EMIICHHI;

-  M3YYCHHE OKCIDIyaTallHOHHBIX  XapaKTePHCTUK  CYHICCTBYIOIIMX  BO3IYIIHBIX  JIMHUH
anekrponepenad u BJI 10 (6); 0,4 kB, mepecekaroniux Tpaccy MaruCTPaJbHOTO Ta30MpPOBOJA WITH
HAXOJALINXCS Ha PaCCTOSHIH, C KOTOPOTO BO3MOXKHO oOecnieueHne dekTpocHadkeHus YK3;

- MMOJIYYCHUEC TEXHUYCCKUX yCHOBI/Iﬁ Ha INOAKJIIOYCHUEC K HCTOYHHUKAM 3J'IeKTp0CHa6)KeHI/I§I;

- COrJIacoBaHKe CO CIY)X0aMu SKCIUTyaTallii UCTOYHHKOB OJIY)KIAIOIIUX TOKOB (3KEJIe3HOM AOpOrH
U JIp.) Ha HOJKITIOYCHHUE CPEACTB APEHAKHON 3aIUTHI;

- cOOp M aHaNMM3 CBENEHWH O KOPPO3UHM U TapaMeTpax 3JEKTPOXUMHUYECKOW 3aIlUThl COCEIHUX
W/WITK TIEPECEKAOIIIX MPOCKTUPYEMbII MarkCTPaIbHBIM ra30MpOBO.I MOA3EMHBIX KOMMYHHKAIIUH.

5.1.10 IlpoekTHast JOKyMEHTAIMSI JOJKHA COAECPKATh:

- MIOSICHATENTFHYIO 3aIACKY Ha CUCTEMBI AIEKTPOXHUMUIECKOH 3aIUTH C 000CHOBAHUSMH TIPUHSATHIX
peuieHuii;

- IJIaH TPAcChl MPOCKTHPYEMOTO MATHCTPAIBHOTO Ta30MpoBOJA C HAHECCHHBIMU TPOCKTHBIMU U
CYIICCTBYIOIIUMH ITOJ3€MHBIMA KOMMYHHKAIIMSIMH H CPEICTBAMHU JIICKTPOXUMHUYCCKOW 3aIlHUTHI, a
TaKKe aBTOMOOWJIBHBIMH U JKEJIC3HBIMH JOPOTaMH W BOJHBIMU TIPETPaiaMu;

- IUIAaHBl Pa3MEMICHUS TIPOCKTHPYEMBIX M CYIMIECTBYIOMIHX CPeacTB OX3 W CPeAcTB UX
AJIEKTPOCHAOKEHUST;

- TPUHIUIUAIGHBIE MOHTaXHBIE CXEMBl W yKa3aHUsS 10 MOHTaxy cpeactB 2OX3, cpeacTs
3IEKTPOCHAOKEHHUS, TEIEKOHTPOIIS M KOPPO3SHOHHOTO MOHHTOPHHTA,

- YCTaHOBOYHEIE YEPTEKH;

- crienuuKa 000pYI0BaHMS U BEJOMOCTH 00bEMOB padoT;



- BEZIOMOCTb Pa3MELICHHUSI KOHTPOJIbHO-N3MEPUTEIBHBIX ITyHKTOB.

5.1.11 TlosicautenbHast 3aMKcKa J0JKHA COJIEPKATh:

- OCHOBaHME /I Pa3pabOTKH IIPOEKTa;

- XapaKTepUCTHUKY 3aIIUIIAEMBIX COOPYKEHUM;

- CBeJICHHsI 00 MCTOYHHMKAX OJIYKJIAIOLINX TOKOB;

- OLICHKY KOPPO3UOHHOMN CUTyalluy;

- 0o0ocHOBaHHE BBIOOpa YCTAaHOBOK ODJIEKTPOXUMHYECKOW 3ammrThl (IPH  OTCYTCTBUH
COOTBETCTBYIOIINX YKAa3aHUH B TEXHUYECKUX YCIIOBHSIX);

- KOJIMYECTBO U apaMeTphl YCTAHOBOK 3IEKTPOXMUMUYECKOH 3aIUTHI (CBOIHAS TaOIuIa);

- CBEJICHUS O MPOBEACHHBIX COTJIACOBAHUSIX M COOTBETCTBHH IpoekTa TpedoBarmsam ['OCT, CHull
u apyroit HJI;

- CBEJICHHSI O COOTBETCTBHH NMPOEKTa PEKOMEHIAIIMSAM 110 OXPaHE IPHPOIBI.

5.1.12 Ilpu npoeKTUPOBAHUU FIEKTPOXUMHUUECKON 3alUThl MAarMCTPaJIbHBIX I'a30MPOBOJOB B 30HE
JNEHCTBHS SJIEKTPOXMMHYECKON 3aIIUTHI IPOJOKEHHBIX PaHEEe COOPYKEHHH HEOOXOAMMO MOIYyYUTh
JaHHBIC OT HKCILTYaTHPYIOIINX OPraHU3alnii 0 HOMUHAJIBHBIX MapaMeTpax ICHCTBYIONIMX YCTaHOBOK
3IEKTPOXUMUYECKOH 3alUTHI U O PeKUMax UX paboTHI.

5.1.13 C uenbto obecnieueHust 3PpHEKTUBHOCTH DIIEKTPOXUMHUYECKOH 3aIUTHl MarkucTpaibHbIX
ra3onpoBOJIOB B IIPOEKTE€ JAOJDKHA OBITh IPEAYCMOTPEHa YCTAHOBKA AIIEKTPOU3OIHPYIOIINX
COCIMHEHUH (IECKTPOU3OIUPYIONIUX (IIaHIeB, My(T, BCTABOK, CTOHOB H JIp.).

5.1.14 Ilpu HaIMYUM OMACHOTO BIMSHHSA BBICOKOBONBTHRIX BJI Ha razompoBon Heo0XoauMmo
IpeaycMaTpUBaTh MEPHI 10 €r0 YCTPAHEHHIO.

5.1.15 TIyHKTBI TOIKIIOYEHUS Kabens K TpyOONMpoOBOAY M HCTOYHHKAM OITY>KIAIOIINX TOKOB, a
Taoke MOHTaxa ['’A3 noJpKHBI OBITH NPHBS3aHBl K TreorpaduuecKkuM KOOpIMHATaM (C MOMOIIBIO
CHCTEMBI T7100a1pHOT0 TTo3unnonuposanust GPS) 0o mocTOsSHHBIM OpHEHTHPAM W/MITH MapKepam.

5.2 Cucrema J1eKTPOXHMHYECKOii 3aIIUTHI

5.2.1 DneKkTpOXUMHUUYECKYIO 3alllUTy CJeIyeT MPOEKTUPOBATh B COOTBETCTBUW C TPEOOBaHUIMU
T'OCT P 51164, T'OCT 9.602-89* CHulI 2.05.06.-85* "Maructpansabie Tpyoomnposoast" [1], "IIpaBun
TEXHHMYECKOH  OKCIUTyaTalldM  MarucTpaibHBIX  razompoBojgoB"  [2], "lIpaBmnm  ycTpolicTBa
anekTpoyctaHoBok" [3], "PykoBoACTBa MO OKCIUTyaTallMd TPOTHBOKOPPO3WMOHHOW  3alUTHI
TpyOompoBooB" [4], HacTOSIIET0 CTaHAApPTA U Ipyroi AewcTByromeit H/I.

5.2.2 B coctaBe CcHCTEMBI DJJICKTPOXMMHYECKON 3aIUThI MAarUCTPAIBbHBIX Ta30MpPOBOJIOB
MIPUMEHSIOT YCTAHOBKM KAaTOJHOW 3aIlUTHI, MPOTEKTOPHBIE YCTAaHOBKH, YCTAaHOBKH JPEHaXKHOM
3alIMTH], KOHTPOJIbHO-M3MEPUTEIbHBIE M JUAarHOCTHYECKHE ITYHKTBI, CPEJICTBAa TEJICKOHTPOJST |
TeNeyIpaBJICHUs W KOPPO3HMOHHOTO MOHHUTOPWHIa, a TaKKe CpEICTBAa HX DIEKTpOCHaOxeHus. B
3aBUCHMOCTH OT KOHKPETHBIX YCJOBHIl OSKCIUTyaTalld MarucTpajbHBIX Ta3olpOBOJOB CHCTEMa
IIEKTPOXMMHUUECKOH 3alIUTHl MOXKET BKJIFOUATh BCE MJIM HEKOTOPHIE U3 3THX DJIEMEHTOB.

5.2.3 B mpoekre 3JIeKTPOXMMHYECKOH 3allMThl MariucTpajbHOrO Ta30lpoBOJa JOJDKEH OBbITh
MPEeIyCMOTPEH IUCTAHIIMOHHBIN KOHTPONb W TeleynpaBieHne Bcex YK3. B kaudectBe cucTeMBI
TEJIEKOHTPOJS ANEKTPOXMMUYECKOH 3alIMTHl BO3MOXKHO WCIIOJNB30BaHUE CpPEACTB JIMHEHHOM
TEJIeMEXaHWKH W/WIA CIEUATFHON CHCTEMBI TENEKOHTPOIS ¥ JAWCTAHIMOHHOTO YIIPABIICHHS
ANMEeKTpoXUMUIecKoil 3ammutel. KonTpomupyemsie mapamerpsl YK3 - TOk, HampspkeHHE, MOTCHIIHAI
ra3oInpoBo/a , Mo TpeOOBaHUIO 3aKa34YHKa, MapaMeTPhl KOPPOSHOHHOTO MOHUTOPHHTA B COOTBETCTBHH
¢ TpeboBanusmu HJI.

5.2.4 Mecta MoHTaxa npeobpasoBateneil YK3 cienyer no Bo3MOXKHOCTH IPOEKTHPOBATH PSIIOM C
JIMHEIHBIMU KpaHaMU ra3olpoBOAa.

5.2.5 [lna pafloHOB CO CIOXHBIM pelbe()OM M OOJIOTHCTONW MECTHOCTH MPH HEOOXOAMMOCTH B
IIPOEKTe ClIeAyeT IpeAyCMaTpPHBATh CTPOUTEIHCTBO JOPOI BAOJE MAarHCTPAJIbHBIX Ta30MpOBOAOB U
noawesnsl k YK3, VI3, KUII 1 anogHOMY 3a3eMJICHHIO.

5.2.6 YK3 u aBTOMaTHYECKHE TPEHAXKH JTOJDKHBI IMETh 3aIIUTY OT aTMOC(EpHBIX epeHaPsHKEHUH
HA CTOpOHAX IMUTAHUS U HATPY3KH.

5.2.7 3ammTHBIE KOXyXH (TaTPOHBI) HA TIEPEXOJaX MATHCTPAIBHBIX Ta30MPOBOAOB TIOX
ABTOMOOWIILHBIMHU H JKEJIC3HBIMH IOPOTaMH CIIEAYET 3alNINaTh YCTAHOBKAMHU MPOTEKTOPHON 3aIIUTHI
mwm ceTeBbIME ManoMontHeiMu YK3. [lomyckaeTcss cOBMECTHas 3alllUTa KOXKyXa W TPYOBI IyTeM
AIEKTPUUYECKOTO IMOMKIIOYCHUS KOXKyXa K TpyOe depe3 pa3beMHYIO TEPEMBIYKY U PETYIHpyeMoe
JEKTPUYECKOE CONPOTUBICHHE; BEJIMYMHA 3TOTO CONPOTHBICHUSA OIpEICNAeTCS pacueToM W
YTOYHSETCS IIPU IIyCKOHAJIAI0YHBIX paboTax.

5.2.8 I[J'If{ YCTpaHCHUsA BPEAHOIO BJIHMAHHUA Ha CMEKHBIC KOMMYHUKAIMU W OINTUMAJIBHOTO
pacmpeneneHus 3alUTHOTO TOKA CIEeAyeT HPUMEHSTh COBMECTHYIO WM Pa3CibHYIO CXEMY 3aIlHTHI.
CxeMa 3amuThl KOHKPETHOTO YY9acTKa MaruCTPalbHOTO Ta30MPOBOA ONPENENIeTCS MO pe3yabTaTaM



M3BICKaHMA. [l 3amuTel OT KOPPO3MM TEXHOJOTHYECKHX TpPyOOIpPOBOAOB MPOMILIONIAJOK
NPUMEHSETCS, KaK NPaBUIJIO, COBMECTHAsI CXeMa 3aIluThl. [ ycTpaHeHHs BPEIHOTO BIMSHUS Ha
CMEXHbIe KOMMYHHKAIIIH CIIelyeT TakKe MPeAyCMaTpUBaTh yJallcHHE aHOAHBIX 3a3emiieHni YK3 Ha
ONTUMAJILHOE PAaCCTOSHUE OT HUX.

529 Jlns obecnieyeHUs] COBMECTHOW 3JIEKTPOXMMHYECKOH 3aIUTHI CIEAYEeT IPOSKTHPOBAThH
3NEKTPUUECKUE MEPEMBIUYKH MEXAY 3allUIaeMONH M CMEKHOW KOMMYHHKAIMAMU. ODJIEKTPUUYECKYIO
MepEMBIYKY CIIEAYET, KaK MPaBHIIO, HOAKIIOYATh Yepe3 OJIOK COBMECTHOM 3aIUTHI C PETyIHPYEMbIM
conportuByieHreM. ComnpoTuBiieHHe OJIOKa JIOJDKHO OIPEACNAThCS pacyeToM M YTOYHSATHCS IIPH
IIyCKOHAJIaIOYHbIX paboTax.

5.2.10 Bce anexTpudeckne MEePEeMBIYKH JODKHBI OBITh Pa3beMHBIMU C BBIBOJIOM COCIMHUTEIBHBIX
kabeneit ma KUIL.

5.2.11 IlepeMbIYKH Ha MapauIeIbHBIX MaruCTPAIbHBIX Fa30IPOBOIAX CJIEAYET NPOEKTHPOBATH, KaK
mpaBwJIo, B Toukax apeHaxa YK3 (Y/3); HeoOxoauMocTs mepeMbIdek Ha yaactkax Mexay YK3 (V3)
JIOJDKHA TTOATBEP)KIATHCS PACIETOM.

5.2.12 Pa3penpHyl0 3alIUTy pead3ylOT IyTEM HPOEKTUPOBAHHUA HHIMBHAyanbHBIX YK3 n
SNEKTPUYECKUM CEKLIMOHHPOBAaHMEM MAaruCTPAIbHBIX Ta30MpOBOMIOB, 3alUIIAEMbIX pPa3JeNbHO.
PaznenpHast aNIEKTpOXMMHYECKAsh 3alldTa MOXET OKa3aThCs MPEANOYTUTEIIEHOW B  CIETYIOLINX
CIIydasx:

- IpH GOJIBIIOM PA3IUYUHU B BETMUYMHAX CONPOTHUBICHUS U3OJSAIMH ATUX ra30MpOBOJIOB,;

- pu HeoOxoxumocTH pazneneHus 3amutel kommyHukaruit KC (I'PC, TUC) n nuHelHO# yacTu
WIH TPyOOIIPOBOIOB Pa3IMIHOI0 Ha3HAYCHUS U Pa3IMIHBIX COOCTBEHHUKOB;

- IIpH HEOOXOAMMOCTH 3aIIUTHl yYacTKa Ka)KAOTO MarmcTpajbHOTO Ta30NpOBOJA IOCTOSHHBIM
TOKOM Ooutee 10 A;

- TpH HEOOXOIUMOCTH pasleieHUs 3allUThl YYaCTKOB MAarucTpajbHBIX Ta30NPOBOIOB,
MIPOJIOKEHHBIX B CHJIBHO pPa3JIMYarONIMXCsl KOPPO3HUOHHBIX YCJIOBHAX (TIPOTSDKCHHBIE IIEPEXO/bI
MOJBOAHBIMU  IIpErpajamMy, pas3/ieIeHue MOPCKMX W Ha3eMHBIX YYacTKOB MarucTpajbHBIX
ra3ompoBOJIOB U T.I1.);

- TP PACCTOSTHUAX MEXY CMEKHBIMU MariucTPaIbHBIMU ra3omnpoBogamMu 6omuee 50 M.

5.2.13 JInst moi3eMHOM MpokIanku kadenel B nensx YK3 ciaenyeT mpuMeHATh Kabelb ¢ MeTHBIMU
TOKOBEIYIIMMH KHUJIAMH B TBOMHON TIOJMMEPHOM H30JISAIIUU B 000TI0UKE.

5.2.14 OntumanbHON CXEMOW DJIEKTPOXUMUYECKOW 3amuThl nmpomruiomanok KC B yMepeHHBIX U
FO)KHBIX KIMMATHUECKUX paliOHax SIBJIAETCS CXeMa C OMHOH Wiu HeckoabkuMu YK3 ¢ TimyOMHHBIMH
aHozamHu. B ciryuae He0OXOJMMOCTH IPOEKTOM MOTYT OBITH NPEIYCMOTPEHBI JONOIHUTEIBHBIC aHO/IbI
JUIst 00ecrieYe sl pABHOMEPHOT'O paciipeieeH s TOKOB 3alIUThl. B yCcIOBUIX BEYHOM MEp3I0THI W/WITN
MIPY HaJIMYUU MHOTOYMCIICHHBIX (DYHIAMEHTHBIX CBal IPENNOYTUTEIBHON SIBISETCS CXeMa 3allUThI C
pacripeielIeHHBIMH WITH NPOTSHKEHHBIMH aHOIaMH.

5.3 YcraHOBKH KATOAHOM 3a1UThI

5.3.1 VK3 Bxmouaer ciemyromue 3JeMEHTHI: INpeoOpa3oBareib, aHOTHOE 3a3eMJICHHE, JIMHUHN
MIOCTOSTHHOTO TOKAa M KOHTPOJIBHO-M3MepUTEbHbIE MyHKTHL. [Ipn HeoOxomumoctu B coctaB YK3 moryT
BXOJNTH PETYIUPYIOLINE PE3UCTOPHI, ITYHTHI, TOISPU30BAHHbIC HIEMEHTEHI.

5.3.2 B mpoekrte ciegyeT mnpegycMmarpuBaTh 3amac He MeHee 50% HanpsoKeHHS M TOKa
mpeoOpa3oBaTels Ha Ha4aJbHBII MOMEHT BKIoueHHs YK3.

5.3.3 TIpu npoeKTUPOBAHUH IEKTPOXUMHUUECKOH 3aIlIUThl MaruCTPaJIbHBIX I'a30IIPOBOJIOB CIEAYEeT
npenycMaTpuBaTh pesepBupoBaHue osnemeHToB YK3 (B Tom wumcne 100% pesepBupoBaHue
npeobpa3oBaTesiell) Ha OCHOBaHHH TEXHUYECKOTO 3a/[aHus Ha POEKTHPOBAHUE.

5.3.4 TapameTtpsl kaxaoi YK3 10omkHbI 00eCeYrBaTh BO3MOXKHOCTh 3alIMThl CMEKHBIX Y4aCTKOB
MarucTpaJIbHBIX Ta30IPOBOAOB MPH OTKIIOYEHUH cocenHux YK3.

5.3.5 B toukax apenaxa YK3, Y/I3 u KUII mexny HUMH clieyeT NMpexycMaTpUBaTh yCTPOUCTBA
JUTUTEBHOTO JICHCTBHS ISl HU3MEPEHHS TTOJIIPU3AMOHHOTO TIOTEHIINANA.

5.3.6 He nomyckaeTcss MpOEKTHPOBATh MOAKIIOUCHHE HECKOJIBKHX IPeoOpazoBaTelNici KaTOMXHOM
3aIMUTHI HA OJHO aHOJIHOE 3a3eMIICHHE.

5.3.7 Ha wmaructpajibHbIX Tra3onpoBOAaX B paloHaX C AapKTHUYECKUM KJIMMAaTOM MOHTaX
npeoOpa3oBaTenell KaTOAHOW 3alMTHl CIEAyeT IPOEKTHPOBaTh B OJIOKax-OOKCax WIM HMHBIX
MIOMEIICHUSX, 3alIMIIAIOMNX Ipeodpa3oBaTeny OT BO3JCHCTBHS HHU3KHX TeMIlepaTyp, oOieaeHeHus,
3aHOCOB CHeroM. Ha OCTampHBIX MarucTpajbHBIX TIa30MpOBOJaX HEOOXOIUMO IPOEKTHPOBATH
npeoOpa3oBaTeNy, CMOHTHPOBAHHBIC B OJOYHBIX YCTPOUCTBAX; JOMYCKAeTCs MPOEKTUPOBATh MOHTAX
npeoOpa3oBaTenell Ha CHEUUATbHBIX (pyHIAMEHTaX, aHKEPHBIX OMOpaxX aHOAHBIX JIMHUHA M JIMHUI
3JIEKTPOCHAOKEHUS U T.I1.

5.3.8 B mpoekTax 3JMeKTPOXUMHUECKON 3alTUThl MaruCTPAJIFHBIX Ta30MIPOBOJIOB, PACTIOIIOKEHHBIX B



palioHaX C TyCTOM W YMEPEHHOW 3aceJC€HHOCTHIO, CJEAYET MPUHUMATH PEIICHUS, IOBBIIIAIOIINE
BaHJAJIO3AIINIIEHHOCT JIEMEHTOB 3JIEKTPOXMMUYECKON 3amuThl (MOHTaX IpeoOpasoBaTeneii B
YIPOYHEHHBIX 0JIOKax-00Kcax, OIopax, TEJNECCUTHANN3AIMI0 HECAaHKIMOHUPOBAHHOTO BCKPBITHUS,
IIPUMEHEHHE CTANILHBIX aHOHBIX IIPOBOJIOB, KAOEIbHBIX MMUTAIOLINX U AaHOJHBIX JIMHUH U T.I1.).

5.3.9 AHonHBIE 3a3eMIICHUS

53.9.1 B ycraHOBKax KaTOAHOW 3allUTBl MOTYT OBITh NPHMEHEHBI TIJIyOMHHBIE aHOJHBIE
3a3eMJICHHS U MTOJIIIOBEPXHOCTHBIE aHOIHBIE 3a36MIICHHS; OANOBEPXHOCTHBIE 3a36MJICHHUSI MOTYT OBIThH
COCPEI0TOUEHHBIMHY, PACHIPEAECICHHBIMU U MPOTAKEHHBIMU.

5.3.9.2 AmnHonnble 3a3eMieHHs (BKJIIOYAs JHMHUM IIOCTOSHHOIO TOKA M KOHTAaKTHBIE Y3IIbI)
HE3aBHCUMO OT YCJIOBHH MX 3KCIUTyaTalluy CIEAyeT IPOSKTUPOBATH HA CPOK CIIY>KObI HE MEHEE UeM Ha
30 ner. ConpoTHBIEHNE AHOAHOTO 3a3EMJICHHUS JJOIDKHO 00ecIIeunBaTh NPOTEKaHNE HEOOXOUMOTO JUTs
3aIIUTHI TOKA B TEYEHUE BCETO INIAHUPYEMOTO CPOKA CITYKOBI 3a3EMJICHUSL.

5.3.9.3 AHonHBIC 3a3eMIJICHHUS IOJDKHEI yAOBIETBOPATH [1YD [3]B wactu TpeOoBaHHUN K IIAaTOBOMY
HaIpsDKCHUIO W HATIPSDKCHUIO TPUKOCHOBEHHS.

5.3.9.4 Tun, marepuaipl U KOHCTPYKIMIO aHOJHOTO 3a3eMJIEHUS ONpeAessitoT pacueroM. Ilpu
MPOEKTUPOBAHUH 3a3€MIICHUS CIIEAYeT YUUTHIBATh YAEIbHOE 3JIEKTPUIECKOe CONPOTHUBICHHE IPyHTA U
3eMJIM B MECT€ MOHTaka 3a3€MJICHHSA, a TaKXe YCIOBHA 3E€MJICOTBOJA. OJEKTPOJBI aHOIHBIX
3a3eMJICHUH ClIelyeT MOHTHpPOBaTh B MECTaXx C MHUHHMMAJbHBIM YAEIBHBIM DIIEKTPUYECKUM
COTIPOTHBJIEHHEM T'PYHTA U HIDKE TIIyOHHBI €r0 IpOMep3aHHs.

5.3.9.5 Jlna moa3eMHON MpOKJIAAKH Kabeei B LemsX aHOAHBIX 3a3€MJICHHH CIenyeT NMPHMEHSThH
KabeJb ¢ MEAHBIMH TOKOBEAYIIIUMH JKUIAMU M € TOJIMATHIICHOBOHM MM MOJIHUIIPONMICHOBOH H30JSIIHUEH
¥ 000JIOYKOM.

3.5.9.6 Inst cHMXXEHUsI CKOPOCTH PAaCTBOPEHHMS 3JIEKTPOIOB AHOAHOTO 3a3€MJICHHUS U YMEHBIICHUS
X CONpPOTHBIICHWS BO3MOXKHO, a B TpyHTaXx C YAEIbHBIM conportusieHneM Bbime 50 Omm
HEO0OX0ANMO HCIOIb30BaHNE KOKCOBOM 3aCHINKH.

5.3.9.7 Ilpu NPOEKTHPOBAHMM CHCTEMBI OJIJICKTPOXMMHUYECKOH 3alMThl clienyeT u30eraTsb
pa3MeIeHns aHOAHOTO 33a3eMJICHUS W TPOKJIAAKH aHOAHOM JIMHUHU Ha 3eMJISIX CEIhCKOXO3SIHCTBEHHBIX
yronuii. Kpome TOro, HeOOXOIMMO YYHTHIBATH BO3MOXKHOCTH TOABE3[a K IUIOIMIAAKE Pa3MEIICHHS
3a3eMJICHHS TSI IPOBEICHUS N3MEPEHNUI U PEMOHTA.

5.3.9.8 B YK3 nuHeiHOH 9acTH MarucTpajbHBIX T'a30MPOBOJOB NPU YACITHLHOM 3JIEKTPHICCKOM
comnpoTHuBJIeHHH TPyHTOB 10 100 Om'M, ciieqyeT MPUMEHSTh MOAINOBEPXHOCTHBIE COCPEIOTOYCHHBIC
W/MITH paclpesieNeHHbIe aHOAHBIE 3a3eMiIeHUsS. 1IpH yenbHOM 3JEKTPUYEeCKOM CONMPOTHBICHUH IPYHTa
6osnee 100 Om'M, a Takke B JIIOOBIX I'PYHTax IPH OrPaHUYEHHOM 3EMJICOTBOJIE LIEIeCO00pa3HO
HCIIOJIb30BaTh I'NTyOMHHBIE aHO/HBIE 3a3EMJICHUSL.

5.3.9.9 CocpenoTodyeHHBIE aHOIHBIE 3a3€MJICHHSI PEKOMEHJIYyeTCs pa3MelllaTh Ha PAcCTOSIHUU He
6mmoke 200 M OT Tpacchl 3alUIaeMol JIMHEHHO! YacTH MarucTpajbHBIX ra3onpoBojoB. PaccrosHue
MEXJy OJJIEKTPOJaMH HOJIOBEPXHOCTHBIX COCPEJOTOUEHHBIX AHOIHBIX 3a3€MJICHHUH CcleayeT
MIPOCKTUPOBATH HE OJIMDKE TPEX JJIMH DIIEKTPOJOB, PACCTOSHHUE MEXAY psAAaMu He MeHee 1/4 JUIMHEI
psna.

5.3.9.10 DnexTpomsl pacmpeneeHHOTO aHOTHOTO 3a3eMJICHHS M MPOTsDKeHHOe 3a3emureHne YK3
JWHEHHOW YacTH MAaruCTPAJIbHBIX Ta30IpOBOJOB CIEAYeT pa3MemaTh BJOJb 3aIIHUIIAEMOTO
COOPY’KEHHS Ha PACCTOSIHUH HE OJIMKE YETBIPEX €ro JUAMETPOB.

5.3.9.11 B cucremax KaTOTHON 3aIlllUTHI TEXHOJOTHYECKHX TpyOorpoBomoB KC momKHEI
UCIIONIb30BaThCsl TIIYOWHHBIE aHOJHBIE 3a3€MJICHHUS; NPH TEXHUYECKOM OOOCHOBAaHMU — BO3MOXKHO
NIPUMEHEHHE TPOTSDKEHHBIX aHOAOB. B ycnoBHAX BEYHOW MEp3JIOTHl W/WIM NpPU  HAIWYUH
MHOTOYMCJICHHBIX ~ (yHIaMEHTHBIX  CBall  IeJIecOO0pa3HO  JIOTOJHHUTENHHO  HCIIOJIBb30BaTh
pacnpesiereHHbIe WIN NPOTSKEHHbIE aHOIBI.

5.3.9.12 Ha npommomiaaxax KC riryOuHHBIe aHOBI PU HaJIM4YuK Heckolbkux ['A3 Ha onny YK3,
pacroio)KeHHBIE Ha PACCTOSIHUM MEXAY cO00# OJrrke TPeTH UX TIyOWHBI, JOJKHBI OBITH OCHAIEHBI
YCTPOHWCTBaMU ISl H3MEPEHHSI U PETYINPOBAHNS BETMIMHBI CTEKAIOIIETO C HUX TOKa.

5.3.9.13 Ha mpommiomankax KC aHonHble 3a3eMIIEHUS CII€JyeT MOHTHPOBATH Ha CJEAYIOLIMX
ydJacTKax:

- B MECTax ¢ HanboJsee I'yCTOl CEeThIO MOA3EMHBIX KOMMYHHUKAINH;

- Ha yJacTKax B paiioHe HanOoJiee OTBETCTBEHHBIX KOMMYHHUKAIINH;

- Ha yJacTKax B paiioHe Ta30MpoBOIOB ¢ Han0OoJIee TNIOXUM COCTOSIHUEM 3AIUTHOTO TIOKPBITHSL.

5.3.9.14 JInss CHWXXEHHS KOPPO3MOHHOH OMACHOCTH M TOBBIIEHHUS S((GEKTUBHOCTH KOHTPOJIS
3IEKTPOXMMUYECKOH 3ammThl Ha Tepputopun KC He mormyckaercsi MpIMeHEeHHEe CIUIONTHOTO TBEPJIOTO
MOKpBITHS (OCTOHHBIE IUIMTHL, ac(aabTHpOBaHHWE, IIEMEHTHPOBAaHWE W T.I.) HaJd IIOA3EMHBIMU
TEXHOJIOTHYECKUMH TPyOONIPOBOAAMH HA MOBEPXHOCTH 3€MIIM, 33 MCKIIOYEHHEM MOBE3IHBIX JOPOT
st OmaroycrporictBa Tepputopun KC. Hag TexHONMOrndeckumMu TpyOOTPOBOJAMH BO3MOXKHO



PUMEHEHNE UCKPOHEIAONIeH MeOeHKH WiIH BBICaIKa JIepHa.

5.3.9.15 B 3acoysieHHBIX W OOBOJHEHHBIX TPYHTaX CIEAyeT NPHUMEHSATH IKEIE30KPEMHHUCTHIC
3JIEKTPOIBI; B MAJIOBJIAXKHBIX TPYHTAX ¢ HU3KOW MHUHEpaIu3anneil - rpaduTOIIacTOBEIEC 3JIEKTPO/IbI; B
HU3KOOMHBIX TPYHTaX U MOPCKOH BOJIE - MarHeTUTOBBIE AHOIHbBIE 3a3€MJIUTENIH; B BBICOKOOMHBIX
TPYHTax JAOMYCKAeTCs MPUMEHEHHUE 3JIEKTPOJOB U3 HU3KOJIETUPOBAHHOM CTAIH U CTAJILHOTO JIOMA.

5.4 YcTaHOBKH NPOTEKTOPHOM 3aILHUTHI

5.4.1 [IIpoTexTopHyI0 3allUTy NPUMEHSIOT B TPYHTAX C YICIbHBIM  3JIEKTPHUECKUM
conporussieHreM 10 50 Om M. [IpuMeHeHne B IpoeKTe MPOTEKTOPHOM 3aIUThI cieyeT 000CHOBBIBATh
TEXHUKO-IKOHOMUYECKHM PacueTOM.

5.4.2 TIpoTEKTOpHYIO 3allUTy MarucTPajlbHBIX Ta30NPOBOJOB MOXHO IIPOEKTHPOBAaTh Kak
coBmecTHO ¢ YK3 u VI3, Tak 1 He3aBUCHUMO OT HHX.

5.4.3 JlomyckaeTcsi MPOEKTUPOBATh HMPOTEKTOPHYIO 3alIUTy B KAa4eCTBE PE3EPBHOM B CHCTEMAaxX
KaTOAHO-TIPOTEKTOPHOH 3aIHTHI.

5.4.4 YCTaHOBKHM NPOTEKTOPHOM 3aIIUTHI COCTOAT M3 OJHOTO HIIM HECKOJIBKUX MPOTEKTOPOB THUIIA
[IMY, coeaunutensHbIx IpoBoaoB (kabeneit), a Taxke KUII u npu HEOOXOAMMOCTH PETYIUPYIOLIUX
PE3UCTOPOB, LIYHTOB W/WJIK NOJISIPU30BAHHBIX AJIEMEHTOB.

5.4.5 TlpoTekTopHas 3amIUTa MOXET OBITH OCYIIECTBJIIEHA OJMHOYHBIMHM WM TPYNIIOBBIMHU
ycTaHOBKaMH. BBIOOp THIIa M CXEMBI PACCTaHOBKH IPOTEKTOPOB MPOHU3BOIAT C y4ETOM KOHKPETHBIX
YCIIOBHH IPOKJIAKH 3aIIUIIAEMOT0 COOPYKEHHUS.

5.4.6 TI'pynmoBble NpPOTEKTOPHbIE YCTAaHOBKM M OJMHOYHBIC MPOTEKTOPHI JOJDKHBI OBITh
TIOJKJIIOYEHBI K 3alUIIaeMOMY MarucTpalibHOMY rasomnposoay depe3 KUII.

5.4.7 YcTaHOBKY IPOTEKTOPOB CIEAYeT IPEIyCMaTpUBaTh B MECTaX C MHUHHUMAJBHBIM yJEIbHBIM
CONPOTHBJICHWEM TPYHTa M HIDKE TIyOMHBI ero mpomep3aHus. JlomyckaeTcs WCIIOIb30BaTh
HCKYCCTBEHHOE CHM)KECHHE Y/EIBHOTO JICKTPUYECKOTO CONPOTHBIICHHS I'PYyHTa B MECTaX YCTAaHOBKH
MIPOTEKTOPOB MyTEM IPUMEHEHUs aKTHBAaTOPOB NPH HCKIIOUEHHH WX BPEIHOTO BO3ACHCTBUS Ha
OKPY’KaIOMIYIO CPEy W TEXHUKO-IKOHOMHIECKOM 00OCHOBAHUH.

5.4.8 OauHOYHBIE MPOTEKTOPHI PACIONATal0T HA PACCTOSHHM He OMmke 3 M OT MarucTpaibHOTO
ra3onpoBojia. YIaJeHHE TIPYNIOBBIX HPOTEKTOPOB OT MAarkCTPaJbHOTO Ta30NPOBOJA ONPEAEISIOT
pacderom.

5.5 YcraHoBKH ApEeHAKHOM 3alIIUThI

5.5.1 Y3 wucnome3yroTca A 3allUTBl MarkuCTPalbHBIX Ta30IPOBOJOB OT 3JIEKTPOKOPPO3UH,
BBI3BIBAEMOH OY’KAAIOMNMH TOKAMH 3JIEKTPHU(YUIIMPOBAHHOTO HKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

5.5.2 JlpenaxkHas 3ammura BKitodaeT Y3, cocTosiue U3 OAHOTO WIN HECKOJIBKUX 3JIEKTPUUECKUX
JpeHakel, COeIMHMUTENbHBIX INpoBojaoB (kabeneid), KHUII, a Ttakke mnpu HeE0OXOIUMOCTH
INEKTPUUECKHX NEPEMBIUEK, PETYINPYIOIINX PE3UCTOPOB U MOJIIPU30BaHHBIX OJIOKOB.

5.5.3 /lpeHakn YCTaHaBJIMBAIOT B QHOJHBIX W 3HAKONEPEMEHHBIX 30HaX C HauOOJbLICH
aMIUTUTYAOH MOJI0XKNUTEIbHBIX 3HAYEHUH Pa3HOCTU MOTEHINAIOB Ha COOPYKEHHH.

5.5.4 CmocoObl JOpeHaXKHOHM 3aIIMTHl ONPENeNAI0T [0 pe3ysbTaTaM W3bICKaHWH. B MecTax
nepecedeHuss Wuiau cOMmKeHWs [0 2 KM HCTOYHHMKA ONyKAAIOINX TOKOB C MAaruCTPalbHBIM
ra30lpoBOJOM CIIELyeT TPOEKTHPOBaTh YCTAHOBKH JpPEHAXHOW 3amuTel. [lpm  ynaneHun
MarucTpagbHOTO TA30MPOBOAA OT MCTOYHHKA ONYXKIAIONIMX TOKOB Jajiee 2 KM CIEXyeT NMPUMEHSTH
VK3 ¢ aBTOMaTHYECKUM MOJAepKaHUEM 33JaHHOTO MOTEHIMAA.

5.5.5 Y]I3 crnemyetr mpoeKTUpOBaTh C TAKMM PAcUueTOM, YTOOBI CpeJHEYacOoBON TOK Bcex Y/I3,
TIO/IKJIFOUEHHBIX AJIEKTPUYECKH K OJHOW TATOBOW MOJCTaHIMH, He mpeBbiman 20 % obmel Harpy3ku
MOJICTAHLIUH.

5.6 KoHTpo1bHO-U3MepHUTe/IbHbIe ITyHKThI

5.6.1 KOoHTpOIbHO-U3MEPUTENBHBIE TYHKThl YCTAHABIMBAIOT JUIsl KOHTPOJs napaMmerpos DX3. KUII
JOJDKHBI OTBEYATh CIICAYIOLINM TPEOOBaHHAM:!

- MOJKITIOYECHHUE K Ta30MPOBOAY OCYIIECTBIIOT ABYKIIIBHBIM Ka0OeJIeM B ABYX Pa3HBIX TOUYKax, MPH
9TOM KaX[Jast U3 >KUJI IOJDKHA UMETh OT/EIBHYIO TOUKY TOAKIIOUCHHMS K Ta30IPOBOY;

-KaK/1as Kuja Kabens IOJDKHAa MMETh MapKHUpPOBKY M OTAEJIBHYIO KJIEMMY Ha KIEMMHOM IIUTKE
KMUIT;

- xabenp st KUII momxeH OBITh TMOKMM, MMETh MEIHBIE TOKOBEHYIIHME XKHJIBl U JTBOWHYIO
U30JIAIHIO.

5.6.2 KUII ycTaHaBMMBarOT HaJl OChIO MAaruCTPaJbHOTO Ta30MpOBOJA CO CMEIICHHEM OT Hee He
npanee 0,2 M OT TOYKM MOJKITIOYEHHS K MarucTpalbHOMY Ta30IlpoOBOJNY KOHTPOJBHOIO NpoBojaa. B
Cly4yae pacloJIOKEHUs MarucTpajlbHOrO Ta30MpoBOJa Ha YyudacTke, rne odkcrutyatauus KHUII



3aTpyaHeHa (mamrHs, 60JI0TO U Ap.), MOCIEAHIE MOTYT OBITh YCTAHOBIJICHBI B ONIKARIINX YIOOHBIX IS
JKCIUTyaTalMl MecTax, HO He janee 50 M OT TOYKM TMOJAKIIOYEHHS KOHTPOJBHOI'O MPOBOJA K
MarucTpaibHOMY Ta30MPOBO/IY.

5.6.3 Ins Bcex KUII nomxHa ObITH 0oOecrieyeHa BO3MOKHOCTH KOHTAKTa HETOJISPHU3YIOLIETOCS
3JIEKTPOJa CPABHEHUSI C TPYHTOM B 3a()MKCHPOBAHHOW HA MOBEPXHOCTH 3EMJIM TOYKE U3MEPEHUI HaJ

OCBIO TPYOBI.

5.6.4 KontponbHble Kabenu clienyeT NPHCOSAMHATH K TpyOe Ha paccTOSHUM He Onmke Tpex
JMaMeTpoB TPyObl OT MecTa INPHCOCAMHEHHS APEHAKHOTO KaOens YCTAaHOBKM KaTOJHOM WU

JIPEHAXKHOM 3aIUThI.

5.6.5 Tuns! u xapaktepuctuku KUII npusenens! B Tabmmre 5.1.
5.6.6. KUII mi KOHTpoJsl MOTEHIMAIa MAaruCTPaabHOTO Ta30IPOBOJA YCTaHABIHMBAIOT BIOIb €T0
tpaccel gepe3 0,5-1,0 kM. [Ipu atom KUII nomkeH OBITH OCHAIIEH ABYMSI KOHTPOJEHBIMU KaOeJsIMH:
TepBEIA Kabenb - OCHOBHOHM, BTOpOH - myOmmpyrommii. CedeHne KOHTPOJIBHOTO Kadens (10 Meiw)

JOJDKHO OBITH (2%4) MM,

5.6.7 KUII w1 KOHTPOJIS MOJISIPU3aIMOHHOTO TTOTSHIIMANA JTOJHKEH UMETh KOHTPOJILHBIN MIUTOK C
KJIEMMaMH, K KOTOPBIM TMOJKIIIOYAI0T KATOMHBIA BHIBOJI OT MaruCTPaIbHOTO ra30MpPOBOa U Kabenu OT
CTAI[MOHAPHOIO JIOJITOJICUCTBYIOIIETO YCTPOMCTBA, H3MEPSIONIET0 MOoTeHuuald. Ha muTke J0JIKHO

OBITH  NIPEAYCMOTPEHO

KOMMYTHpYIOIIee

ra30NpoBOJ - BCIOMOTraTeIbHBIN 3JIEKTPO/I.

5.6.8 KUIl s xoHTponst pabOThl HPOTEKTOPOB, AHOAHBIX 3a3€MJICHHMH M 3JEKTPUYECKUX
HepeMblYeK JO0JDKEH MMETh He MEHee NBYX KJIEMM, K KOTOPBIM NMOJAKIIYAIOT 00BEKTHI M3MEPEHUs U
LIYHT HE00XOIMMOTO HOMHHAA JUTS U3MEPEHUS CHIIBI TOKA.

Tabnmma 5.1- Tumsr u xapakrepuctakn KATT

YCTPOUCTRO,

Ppa3MbIKarouiee

I CIIb MaFI/ICTpaJ'ILHHﬁ

Pacnonoxenne KUII Ceuenne
Haznauenune KUIIT BAOIb TPACCET KOHTPOILHOTO IIpumeuanue
MarucTpaabHOTO kabens (1o
ra3onpoBosa MeJH)

KonTtpons B Toukax apenaxa YK3,| (2x4) mm® |Ocmamaercs ycrpoiictBoM s
HOJISIPU3aLUOHHOTO Y3, HPOTEKTOPHBIX M3MEpEHUs
HOTeHIMaja ycraHoBOK M yepe3 0,5- HOJISIPU3aLUOHHOTO
MarucTpajibHOro 1,0 xm [oTeHIMana
ra3onpoBoia
Kontpons cunsl TOka B[Uepes 3...5 km (2x4) mmM° |2 kabems MeXIy TOUYKAMH
TpyOe nojkiaoueHus yepes 50-60 m
KonTpons noreHuanalC obenx cropor| (2x4)mm® |2 kabens or TpyGEl
ra3onpoBoja M  KOXyXa,|mepexona PACCTOSTHHEM MEXAY TOYKaMHU
CHJIIBI TOKa B Tpybe Ha nojakoueHuss gepe3 50-60 M
nepexoJie Mo a//1 U xK/1T ¥ OJIFH OT KOXKyXa
Kontponp morenmmana Ha|B  wmecte  ycramoBkm| (2x4) mm® |[[Jo 2 kaGems oT TpyOB C
MarucTpaIbHOM COCIIITHEHUS PacCTOSIHHEM MEXIy TOYKaMH
ra3o0mnpoBOJIC B MecTe nokroueHus gepes 50-60 m ¢
M30JIUPYIOIIETO COCTUHEHUS 00enx CTOPOH COCTUHEHHUS
(bnanen, BcTaBKa)
KonTpons notennuana|lHa  mepecedenun c| (2x4)mv® |Ommm  kabens or  TPYOBI,
MarucTPaIbLHOTO IPOTSDKCHHBIMHU Ipyroif 0T IepecekaeMoro
ra3onpoBo/ia Ha|[0/I3eMHBIMHU COOpYKEHHS
MEPEeCeUCHUH C  JIPYTMMHU|KOMMYHHUKAIUSIMHA
COOpYKEHUSIMU
Konrpoins 3a3emieHus B wmecre mnomcmouenus| (1x4) mv® [3ammTHOE 3a3eMieHHE  OT

3a3eMIISIIOIINX YCTPOUCTB 3aIUTHI HaBEJICHHBIM

MICPEMEHHBIM HATIPSIKCHUEM

Msmepenue paznuunbix|Ha yuactkax|Cormacuo HJI |CornacHo TpeOoBaHUSIM W/HITH
KOPPO3HOHHBIX apaMeTpPOB|MOBBINICHHON o COIJIACOBAHUIO c
MarucTpPaIbHOTO KOPPO3HOHHOM 3aKa39nKOM
razonpoBojaa B KIIT OMacHOCTH U COTIJIACHO

HA
MonTax u KOHTpodb paboTel|B  Mecte coemunenwusi| CormacHo HJI |CormacHo TpeGoBaHUSAM W/HITH
TPOTSDKEHHBIX AQHOTHBIX |TPOTSKEHHBIX 1o COTJIACOBAHUIO c




|3a3eMneHm”4 |3a3eMnHTene17I | |33.Ka3‘{I/IKOM

5.6.9 KUII Ha MarucTpaabHOM Ta30IpPOBOJE CIEAYET YCTaHABINBATH:

- Ha KaXIOM KWJIOMETpe B OOBIYHBIX YCIIOBHSIX M He pexe dem depe3 500 M mpu mepecedeHuu
MaruCTPAIBLHOTO Ta30IIPOBO/Ia 30HBI MOBEIMIEHHOH KOPPO3MOHHOH OMTACHOCTH;

- B Toukax apeHaxa YK3 (Y3);

- B MECTaxX M3MCHCHUI HANPaBJICHHUs (YIJI0B MOBOPOTA) MaruCTPAILHOTO Ta30IPOBO/IA;

- Y KpaHOBBIX IIJIOLIA/IOK;

- Y BOJHBIX ¥ TPAHCIIOPTHBIX MEPEXOIOB (C 00CHUX CTOPOH);

- y MepeceueHus MarucTpajibHOro Ta3olpoBoja ¢ IAPYruMu TpyOompoBogamu, He najiee 10 m ot
HepeceyueHus;

- B MECTaxX MaKCHMAaJIbHOTO COJIMKEHHUS] MarCTPaIbHOTO ra30IpOBO/a C AaHOIHBIM 3a3€MIICHUEM;

- B TyHKTaX MOJIKIIOYEHUS IPEHAKHOTO Kabels K TpyOOonpoBOIY;

- Ha KOHIIaX 3aJ]aHHBIX 30H 3aIIHTHL

5.6.10 TIpu mHoronuto4yHoi cucreMe razonposonoB KUII crnepyeT ycTaHaBiuMBaTh Ha KaXKAOM
MarucTpajlbHOM Ta30MpPOBOAE [0 ONHON IIMHUH, NEPICHIUKYISIPHOH OCH MarucTparbHOTO
Ta301poBO/Ia.

5.6.11 Ha mom3emHuBIX coopyxkenusx npomiuiomanok (KC, T'PC, TUC u np.) KUII Heobxoammo
OCHAIATh YCTPOHUCTBAMHU JIJISI U3MEPEHHUSI MOJISIPU3AIMOHHBIX TIOTEHIIUAIOB U YCTaHABJIMBATh:

- Ha KOMMYHHKAIUAX JUTHHOHN 6osiee 50 M - mocepeIMHe Uik ¢ UHTEpBaJIoM He Oonee 50 Mm;

- Ha pPAacCTOSHHU HE MEHee TpeX IHaMeTpOB TPyOONpoBOJa OT TOYEK APEHaXKa YCTAaHOBOK
3JIEKTPOXUMHUYECKOH 3allUThI;

- B HayaJje, cepeInHe, KOHIIE BXOJIHBIX M BBIXOJHBIX KoJiekTopoB ITY, ABO u KII;

- B MECTax IMEPeCceYCHUST KOMMYHHUKAIIHH;

- B MECTaxX M3MCHEHUsI HANIPaBJICHUS TPH UTMHE Y9acTKa KOMMYHHKanuu 6omee 50 M;

- B MECTax COJIMKECHUSI KOMMYHHKALIUH ¢ COCPEIOTOYCHHBIME aHOTHBIMHE 3a3EMJIICHUSMU;

- HC MCHEE YeM B YCTHIpeX JHAMETPAIBHO MPOTHUBOIOJIOKHBIX TOYKAX MO MEPUMETPY BHEIIHCH
MOBEPXHOCTHU pe3epByapa.

Bo Bcex Toukax HM3MEpeHHs IMOTEHIMAJIOB JOJDKHA OBITh OOecreueHa BO3MOXKHOCTH KOHTAKTa
HETOJSIPU3YIOMIETOCS  3JEKTPOJia CPaBHEHHS C TPYHTOM HaX OCBIO Ta30lpoBOJa B TOCTOSHHO
3a(pUKCUPOBAHHON HA MMOBEPXHOCTH 3€MJIM TOUKE U3MEPECHUH.

5.7 Koppo3uOHHBbIii MOHUTOPUHT

5.7.1 CucremMa KOPpO3MOHHOT'O MOHUTOPHHTA COCTOUT M3 JATYNKOB KOHTPOJISI SJIEKTPOXUMUIECKON
3aUTBl M JATYUKOB (MHAMKATOPOB) KOPPO3WH, HABOAOPOKMBAHUA W JPYTHX I1apaMeTpoB,
cmoHTupoBaHHbIX B K/III, n ycrpoiicTB npeoOpa3oBaHus U epenadyl IOKa3aHWH 3TUX JaTYMKOB Ha
JUCTIETYEPCKUM MYHKT.

5.7.2 KHII cnenyer ycTaHaBIMBAaTh Ha KOPPO3UOHHO-OMACHBIX YYacTKaX MAarucTpaibHOIO
ra3onpoBo/ia, Ha NePECEUEeHHX C IEKTPU(UIMPOBAHHBIMHE KEJIE3HBIMU JOPOTaMH U aBTOCTPaaMu.

5.7.3 Ocnamennocts KJIIT 1 MecTa uX yCTaHOBKU ONpPEIENSIOT B COOTBETCTBUHU ¢ "PykoBoacTBOM
10 SKCIUTyaTallil CUCTEM KOPPO3MOHHOTO MOHMTOPHHTa MAarHCTPajbHBIX TIa3ompoBojoB" [5] mo
TpeOOBaHHUIO /MM COTIIACOBAHMUIO C 3aKa3YHKOM,

5.7.4 KAII nomkeH UMeTh IIMTOK € KIIEMMaMU U1 TOAKJIIOUYEHUS IBYX KOHTPOJIbHBIX IIPOBOJIOB OT
MarucTpalbHOTO Ta30lpoBOAA JUIA M3MEPEHHs TOKa B Tpyde W JaTYMKOB KOPPO3HOHHOTO
MorutopuHra. B cocras K/IIT MoryT BKIrOUaThCs CleIylomue JaTIUKH, MOHTHPYEMbIE Ha Pa3IMIHBIX
riTyOMHaX, COOTBETCTBYIOLIMX BEPXHEH, CpEAHEH 1 HIDKHEH 00pa3yIonX ra30poBoa:

- CTaIlMOHAPHBIE 3JEKTPO/IBI CPABHEHHUS;

- YCTPOHCTBA I U3MEPEHU MOJIIPU3aLIMOHHOTO MTOTEHITNANIA,

- BCIIOMOT'aTeJIbHBIE 3JICKTPO/IbI - UMHTATOPHI Ie(heKTa H30ISIHIH;

- aTYUKU (MHIUKATOPBI) KOPPO3UH JUIS ONpENeNIeHUS CKOPOCTH KOPPO3HUH, MOIKIIOUEHHBIC U HE
HOJKITIOYEHHBIE K TPpYOe;

- TaTYUKH (MHAWKATOPHI) BHEIPEHHUS BOIOPOAA;

- IpyTHE TaTYNKH, KOHTPOJIHUPYIOIIME KOPPO3HOHHBIE TIPOIIECCHl Ha Ta30IIPOBOJE.

5.7.5 KAII nomxkeH OBITH COBMEIIEH C MapKePOM PacCTOSIHUSA, NMPEIHA3HAYCHHBIM JUIS TPUBS3KH
JaHHBIX BHYTpUTPYOHOH nedexrockonmu. I1o TpeboBanmsM 3aka3unka naHable qataukoB KT moryr
3aBOJIUTHCS B CHCTEMY JUCTaHIIMOHHOTO KOHTPOJIS 1 TIepeaBaThcs Ha AUCTIETYCPCKUIT TyHKT.

5.8 DuiekTpocHaGKeHUE YCTAHOBOK KATOAHOM 321U ThI
5.8.1 DnekrpocHabxkenne YK3 razompoBoIoB JODKHO OCYIIECTBISITHCS OT cymiecTByrommx JIOIT
HanpsbkeHneM 0,4 wmm 10 (6) kB nmim mpoeKTHPYyeMBIX BIOIBTPACCOBBIX JMHHA W aBTOHOMHBIX



HCTOYHHMKOB, KOTOpPBIE SBIIIOTCA HE3aBUCHMBIMH HCTOYHHMKAMH 3JEKTPO3HEPTUH, B TOM 4YHCIE
WCIIOJIB3YEMBIMH B CITyK0aX CBSA3U M TeleMexaHuku nodepHux oomects OAO "T"azmpom".

5.8.2 OmnekrpocHabxenne YK3 Ta30mpoBOIOB MOMKHO OCYHIECTBIATHCS IO 2-W KaTeTOpUHU
HaJIeKHOCTH.

5.8.3 Baonberpaccoyro BJI 10 (6) kB crnemyer mpoekTupoBaTh NpH OTCYTCTBHH MM HHU3KOU
HaJIe’KHOCTH CYIIECTBYIOIUX UCTOYHUKOB IMHUTAHMS, a TaKXKe U1 OJHOTO TEXHHUECKOTo KOPUIOpa, B
KOTOPOM TPOXOAUT HE MeHee TpeXx HUTOK rasompoBojoB. K BJI Huskoll HagexxHOCTH ciexyer
OTHOCHUTH JINHUH, PA0OTAIOIIKNE CE30HHO WIIH JOMYCKAIOINEe CYMMAapHEIC IepephIBEI B paboTe 6osee 80
gacoB B kBapTai. [IpoextupoBanue noaxmouenus YK3 k BJI Hu3koit Hage)kHOCTH HE JOMYCKaeTCs.

5.8.4 B TpymAHOIOCTYIHBEIX paiioHaxX mis diekTpocHaOxkeHms YK3 mpemycMmarpuBath pabodmii U
pe3epBHBIA UCTOUHMKH NuTaHus Kaxxaol YK3. Ilpu 3ToMm ciepyeT npenycMarpuBaTh aBTOMaTU4YECKOE
BKJTFOUCHUE PE3EPBHOTO MUTAHMS IPH NCUC3HOBECHNH HANPSDKEHMS Ha pab0oueM MCTOYHHKE TIUTAHUSL.

5.8.5 OmnekrpocHaOXeHHE YCTAHOBOK KAaTOOHOM 3amIUTHl CIEAYeT IpeaycMaTpuBaTh OT
HAXOAAIINXCS BOMI3HM Tpacchl WiH nepecekaromux ee BJI 10 (6) kB, mMerommx pe3epBHOE MUTAHUE;
MIPH UX OTCYTCTBHH WM TPU HU3KOH HaJe:KHOCTH cymecTByromux BJI - BgombTpaccosyto BJI 10 (6)
kB ¢ murannem ot KC ¢ ycTpoicTBOM NMyHKTOB CEKIIMOHHUPOBAHMSA U aBTOMATHUYECKOTO MOBTOPHOTO
BKJTIOYEHUS.

5.8.6 Ilpu TexHHUECKOM 0OOCHOBAaHHUH JIOIYCKAeTCs MIPOSKTUPOBAHNE JTMHUH 3JIEKTPOCHAOKEHHS U
AQHOJHBIX JINHUH B KaOeTbHOM HCIIOTHEHHH.

5.8.7 Ha BuonbrpaccoBbix BJI 10 (6) kB ¢ noakmouennem Ha KC cnenyer mpeaycmarpuBarhb
3alIUTY OT MeX(pa3HbIX 3aMbIKAaHWH: TOKOBYIO OTCEYKY M MaKCHMalbHYI0 TOKOBYIO 3allUTY.
Jomyckaercsi MpUMEHEHHE HECENEKTUBHBIX 3allUT COBMECTHO C YCTPOMCTBAMHU aBTOMAaTHYECKOTO
TIOBTOPHOTO BKJIIOUECHUS, NCTIPABILIIOLIMMH YKa3aHHOE HECENIEKTHBHOE JIEHCTBHE 3alUTHI.

5.8.8 3ammry oT ogHO(]A3HBIX 3aMBIKaHUI HA 3eMITIO CIIEAYET MIPEAYCMaTPUBATh B COOTBETCTBUH C
[I13Y. B paiioHax co CI0XHBIM penbe(oM, B 00JIOTHCTOI MECTHOCTH U IIPH COOPYKEHHH CIEIUAIBHBIX
niepexonoB BJI cnenyer npeaycMaTpuBaTh CTPOUTENBECTBO JOPOT BJOJIb JIMHUHM M TOABE3/IBI K KOKI0H
OTIOpe MM BEPTOJIETHOE OOCITy>KUBaHHE.

5.8.9 Ha BponsTpaccoBoii BJI 10 (6) kB, Ha yuactkax mexmy aBymsi cocegaumu KC criemyet
IPOEKTHPOBAaTh HE MEHEE BYX ITyHKTOB CEKI[MOHMPOBAHUS C BBIKJIIOYATEISIMUA U, KDOME TOTO, OJHUH
IYHKT aBTOMaTHYECKOr0 BKJIFOYEHHSI PE3EPBHOTO MHUTaHUS B CIydae JBYXCTOPOHHETO MHUTAHUS JTHHUH
¢ mnpommiomanok KC. UYepez 5-7 kM 1o Tpacce HEOOXOAWMMO TPOEKTUPOBATH YCTAHOBKY
pa3beAMHNUTENCH ATl OTKIIFOUEHHUS TIOBPEXXICHHBIX YIaCTKOB JINHUU U IIPOM3BOJCTBA PEMOHTA.

5.8.10 Tun pe3epBHBIX MCTOYHUKOB dJieKTpocHaOkeHus: YK3 ompenensercss NpOEKTOM C y4eTOM
MIPUPOJHO-KIMMATHYECKUX YCIOBUIl SKCILUTyaTalluy.

5.8.11 Ilpu mpoekTHpoBaHWUU BAOJIBTpaccoBbIX BJI st 3nekrpocHaOxenus DX3 HEOOXOAMMO
npeaycMaTpuBaTh IMPUMEHEHHE IIyHKTOB CEKIHOHUPOBAaHMA C aBTOMAaTHUECKUM BKJIIOUEHHEM
Pe3epBHOTO THTaHMsS, NEIUTEIbHON 3aIlUThI, CUTHAIW3AIMI0, KOHTPOJb HAJU4YUs HaNpsHDKEHUS Ha
BAOJbTpaccoBoil BJI, aucTaHIMOHHOE yMpaBleHHE, ABTOMATU3UPOBAHHBIM yUYeT SJIEKTPOIHEPIHH,
MIPUMEHEHNE H30JIMPOBAHHBIX TIPOBOJIOB H AP.

5.8.12 Tlpm mpoexTrpoBaHuH AMekTpocHad)keHnss YK3, KpaHOBBIX IUIOIMAI0K U IPYTHX JTHHEHHBIX
moTpeOuTeNe, pacloNOKEHHBIX B HEMOCPEICTBCHHOW ONHM30CTH JpyTr OT Ipyra, HEOOXOIUMO
MIpeAycMaTpUBATh B KOMIUIEKCE UX OCHOBHOE M PE3EPBHOE 3JIEKTPONUTAHHE.

5.8.13 nsa snexkrpocHabxenns YK3 mpu oTCyTCTBUM BHEUTHHX HCTOYHHKOB TOKA PEKOMEHIYETCS
MIPOEKTUPOBATH IJIEKTPOCHAOKEHHUE OT ABTOHOMHBIX HCTOYHHKOB: 3JIEKTPOArperaTtoB C Ta30BbIM,
IU3EJbHBIM WM OCH3MHOBBIM JIBUTATEJEM, TEPMODJIEKTPOI€HEepaTopoB, TypOOalIbTepHATOPOB,
BETPOIHEPIreTUYECKUX YCTAHOBOK U IPYTMX aBTOHOMHBIX HCTOYHHUKOB TOKa.

6 Pacuer IJICKTPUIECCKHUX XAPAKTEPUCTUK 3AIMUINACMBbIX MATUCTPAJTBbHBIX I'a30IIPOBO10B

6.1 DnekTpudecKkue XapaKTePUCTHKU 3alllMINACMbIX MArHCTPAIbHBIX Ta30MPOBOJIOB SBIISIOTCS
OCHOBHBIMH TapaMeTpaMH, ONPEJIC/AIONIUMH paclpe/ieieHie 3alluTHOTO ToKa. K TepBHYHBIM
ANEKTPUUECKHUM TTapaMeTpaM ra30mnpoBo/ia OTHOCSTCS:

- IEPEX0HOE COTPOTUBIICHHE, R, OmM?;

- MPOJIOJIBHOE COMPOTHUBIICHUE, Ry, OM/M.

6.2 VcxoaHbIe JaHHBIC IS ONPEICIICHHS ICKTPHYCCKIX XapAKTEPUCTUK ra30POBOIOB!

- muametp TpyosL, Dy, M;

- TOJIIIAHA CTEHKH TPYOBI, J,,, M;

- Mapka cTaji TpyOsI;

- CONPOTHUBJICHUE U30JAIHNH, R, oMM

- CpelHee yICIBbHOE MICKTPUICCKOE CONPOTHUBIICHHUE TPYHTA, P,, OM M;



- TIyOMHA YKJIaJIKU Ta301poBoa, H,, M.

6.2.1 lmameTp ra3ompoBo/ia, TOJIMHY CTEHKH TPYOBI, MApKy CTaJId TPYObI M TIyOHHY €€ YKIQIKH
OIIPENIEIISIFOT 10 TIPOEKTHOH JOKYMEHTAIUH.

6.2.2 ConpoTHBIIEHHE M30JISALHH JJIsI BHOBb CTPOSIIIMXCS M PEKOHCTPYHUPYEMBIX MarucTpaibHBIX
ra3onpoBOJIOB ONPEAEIAIOT B 3aBUCUMOCTH OT THIA W30JLIIKH 110 Taduuie 6.1.

Tabauna 6.1 - ConpoTHBICHHE U3OJSIMH CTPOSIIUXCS U PEKOHCTPYUPYEMBIX Ta30IPOBOIOB

COHpOTI/IBJ'IeHI/IC H30JIIIUH

Tun U30JIAUMOHHOTO TOKPBITHS 2
razonposoja R,,o, OM'M

VYcunennsle |Tpex-, AByXClOilHOE NOTMMEPHBIE MOKPBITUS HA OCHOBE 310°
TEpPMOPEaKTHBHBIX CMOJI U MOJIHOJIEHHA
IToKpBITHS HA OCHOBE TEPMOYCAKNBAIOIINXCSI MATEPHAJIOB

Bce ocTtampHbIE  TOKPBITHS, KpOME MACTUYHBIX H 1-10°

MOJIMMEPHO-OUTYMHBIX

MacTuaHbIE W TOJIMMEPHO-ONTYMHBIC TTOKPBITUS 5.10°
Bce mokpeITHs HOpMaJIbHOTO THUTIA 5.10°

6.2.3 CompoTuBIeHHE H30JSAIMH SKCILNTyaTHPYEMBIX Ta30IPOBOAOB OMPEICIIIOT MO pe3yiIbTaTaM
u3bickanuii. [IopsoK onpeseneH s CONPOTUBIICHHS 30K KCIUTYaTUPYIOLIMXCS TPYOOIIPOBOIOB
npuBezicH B "PyKoBOACTBE 1O AKCILTyaTalliy IPOTHBOKOPPO3HOHHON 3aIIUTHI TpyOompoBoaoB" [4].

6.3 BTOpWYHBIMH  3JIEKTPUYECKHMH [apaMeTpaMH Ta30lpOBOJa  SIBISIOTCS  IMOCTOSIHHAS
pacnpocTpaHeHusl TOKa, BXOJHOE W XapaKTePUCTHYECKOE COMPOTUBIICHHE, KOTOPHIC OMPEACISAIOT
pacyeTHBIM ITyTEM.

6.3.1 IIpononpHOE conpoTHBIeHUE TpyOonpoBoaa Ry, OM/M, BBIYHUCIISIOT 110 opMyJIe

Rm:TC(D pms )5, ©1
m m m

TAe P, - YACNBHOE D3JEKTPHUYECKOE CONPOTHBICHHE MaTepuana TpyOs, OM'M (OmpememnsioT B
3aBUCHUMOCTH OT MapKH CTaJu 1o Tabmuie 6.2);

Dp, - amamerp TpyOBbI, M;

0,, - TOJIIIMHA CTEHKU TPYOBI, M.

IIpononpHOE CONPOTUBIICHUE CTATBHBIX TPYOOIPOBOJOB Ry, UMCIONMX CTaHIAPTHBIC Pa3Mephl, B
MPaKTUKE CTPOUTEILCTBA MAUMCTPAJbHBIX Ta30MPOBOJIOB B  3aBHCUMOCTH OT  YAEIHHOTO
JJIEKTPUYECKOTO COMIPOTHUBIICHUS TPYOHOH CTAIIU ONPEACIISIOT U3 MPHIOKCHHS A.

Tabmnuua 6.2 - Y nenbHOe 3JIEKTPHYECKOE COMPOTUBIICHHUE Pa3IMYHBIX MapoK TPYOHOI cTanm

Mapxa Tpy6Ho# cTam Y enpHOe SIEKTPUIECKOe COMPOTHUBIICHUE TPYOHOM
cramm, OM'M
17TC, 1712C®, 082CD 2,4510”
182, CT3 2,18107
18 2CAD, 18XT2CAD 2,63:107
15TCTIO 2,81.10”
JlaHHBIE 0 MapKe CTaJu OTCYTCTBYIOT 2,45-10”

6.3.2 Tlpu u3MeHsIOIIEHCS TONIIMHE CTEHKH TPyOBI BIOJIb TPyOONpPOBOJA pacueT MpPOJIOJIBHOIO
CONPOTHUBJICHHS TIPOU3BOJIAT IO CPeJTHEN €€ BETMYHHE Oy, ., M

5, ~ 2om (6.2)

m.c = !
2!

e 8, - TOJIIUHA CTEHKH TPYOHI i-ro yuacTka TpyOOImpoBoIa, M;
li - AMHA ydacTka TPyOOIPOBOAA C TOMIIMHON CTEHKH O, M.
6.3.3 IlepexomHoe conpoTHuBIeHHE TpyOOIIpoBoa Ry, OM-M?, BBEIYHCISIOT 110 hOpMYIIe

Rn = Ru3 + Rpi 2 (63)
rre R, - conpoTuBiieHHE H30JISLIMOHHOTO MOKPHITHS TpyOorpoBoaa, OM M,

2

R, - conpoTHBIeHHE pacTeKaHUIO TpyOOonpoBoaa, OM M. ,
6.3.4 ConpoTupJeHHe PaCTEKaHHUIO TOKa Tpydornposojaa Ry, OM-M®, BBIUHCISIOT N0 hopmyie




pz.Dm 014'Rp

R = -In 6.4
P 2 DZ-H, R, ©4)
6.3.5 CompoTHBJICHHE pacTeKaHUIO TOKA TPyOOIpoBoIa R; , OM'M, BBIUUCIISIOT 110 OpMYyJIe
0,4-n-R!
R =P 2 (6.5)

l=—tn——
2.n  D,-H, R,

rae H,, - tmyOuHa 3aneranus TpyoomnpoBoia, M;

p. - CpellHEee YACIBHOC MIEKTPHUECKOE COMPOTHBIICHHE TPYHTa, OM'M, BRIYHCIsIEMOE 10 (popmyiie

p. = (Z—I)Zz (6.6)
I

rae li - anuHa i-ro y4acTka ¢ yaenbHBIM IeKTPHIECKUM ca]/m_omBneHneM TPYHTa P.;, M;

7 - KOJINYECTBO YYACTKOB C YACIBHBIM JJIEKTPUUECKUM COMPOTHBICHUEM TPYHTA P.;.

6.3.6 3HayeHUs CONPOTHUBIICHHS PACTEKAHUIO TOKAa MarkCTPaJbHBIX Ta30MpOBOJIOB Hamboiee
pacrpocTpaHeHHBIX JHAMETPOB ISl Pa3lIMYHBIX YACNBHBIX COIPOTHBIIEHHH T'PYHTa IPHUBEICHBI B
npuioxxenuu b.

6.3.7 TIporHO3MpOBaHHEe W3MEHEHHs IEPEXOJHOTO COMPOTHBICHHS Tpybomposoma R,(t), Om-M?,
OCYILECTBIISIOT IO GOPMYIIaM

Rn(t) = Rp + RuS(t) (67)
Ru() =R, + Ruo - ' (6.8)

e Ry, - HaYaIbHOE 3HAYCHHE CONPOTHBICHHS H30ISIHE TPyOompoBoga, OM-M;

Y - k03(pdHIHMCHT, XapaKTCPU3YIOIIUN CKOPOCTh H3MCHCHHS CONPOTUBIICHUS HW30JUU BO
BpPEMEHU; [T TpyOOTpoBooB, moctpoeHHbIx o [OCT P 51164, y = 0,1092.

B Ttabmume 6.3 mpuBemeHB MPOTHO3MPYEMBIE 3HAYCHUS COMPOTHBICHHS PA3JIMYHBIX THIIOB
m3omsruu Ha 10-#, 20-it u 30-i rog ams TpyOOmpoBOAOB, OCTPOCHHBIX B cooTBercTBUU ¢ 'OCT P
51164.

6.4 TlocTostHHYTO pacTpoCTpaHEHHs TOKa B0 TPYOOIPoBOaa o, 1/M, BEIYHCIAIOT TIO (hopMyIIe

o= |- (6.9)

TToCTOSHHYIO PACHpPOCTPAHEHUsI TOKA BJOJb TPyOOmpoBoaa kak (yHkimio Bpemenu oft), 1/m,
BBIYHUCIISIOT 1T0 (popMyIIe

R
olt)= m 6.10
=71 610
Ta6ﬂnua 63 - HpOFHO3I/IpyeMLIe 3HAUYCHUA COHpOTI/IBJ'IeHI/IH HU30JIILIUOHHOTO HOKpLITI/Iﬂ

tpy6onposoaa R,,(t) gepes 10, 20 u 30 net ero sKcruryaTaluu

IIporno3upyemoe CONpOTUBIICHUE U3ONISLIUMU

THIT U30JIAHUOHHOTO TIOKPHITHS TpyGonposoza R,(t), OmMm%, uepes
10 et 20 ner 30 et
VYcunennsie [Tpex-, JIByXCIIOMHOE noiumepHsie| 100000 37500 12150
HOKPBITHS HA OCHOBE TEPMOPEAKTHUBHBIX
CMOJ U MOJHOJIe(DHHA;
IoxpsrTus Ha OCHOBE
TEPMOYCAKUBAIOIIMXCSI MATEPUAITIOB
Bce  ocrampHble  mokpeiTHs,  kpome| 33000 12500 4050
MaCTHYHBIX M MOJIUMEPHO-OUTYMHBIX
Mactuyeple  ©W  HojauMepHO-Ourymuble| 16700 6250 2030
MOKPBITHS
Bce MOKpBITHS HOPMaJIbHOTO THIIA 16700 6250 2030

6.5 XapakTepucTHIeCKOe COMPOTUBIIEHHE TpyOompoBoaa Z, OM, BEIYUCISIOT 10 (popmyIie
Z=R,R, (6.11)

6.5.1 Ecmm Ttouka npenaxxa YK3 pasgenser TpyOompoBOX HAa IUIEYH C PA3NTHMIYHBIMH




JNEKTPUYECKIUMHU NapaMeTpaMu, TO XapaKTepHUCTHUECKHE COMPOTUBIICHHS mpaBoro Z,, OM, u JIEBOTO
Z,, OM, Tuteda TpyOonpoBo/Ia BEIYUCIISIOT 110 (OpMyJIaM

Z =R R (6.12)
Z =,R_R, (6.13)

rie Rnpy u R, - MOpomoibHOE CONPOTHBICHHWE COOTBETCTBEHHO IIPABOTO U JIGBOTO ILIEY
TpyOonposoaa, Om/m;
Rnn u R, - mepexojiHOe COMpOTHUBIIEHHE COOTBETCTBEHHO MIPABOrO U JIEBOTO IIeY TPyOOpPOBO/IA,
Om'M,
BxojHOe conpoTuBiieHne TPyOOIpoBoaa Z,,, OM, BBIYUCISAIOT 10 (GopMyJie
— Zn ) ZJ
" Z+Z,
Ecnu xapakTepucTHYECKUEe COMPOTUBIICHUS IPABOTO U JIEBOTO LY TPYOOMPOBOAa OJUHAKOBEI, TO
BXOJIHOE COMPOTHUBIEHUE Z,,,, OM, BEIYUCIISIOT 110 (hopMyIie

Zem = % V Rm : Rn (615)

6.5.2 BxoiHOE COMPOTHUBIICHUE TPYOOIPOBOAa KaK (HYHKIHMIO BpEMEHH dKCIUTyatauun Z,, (1), Owm,
BBIYHCIISIOT 110 (hopmyJie

(6.14)

z, (1) :% R, R, (1) (6.16)

—

7 Pacuer mapamMeTpoB KaTOIHOIi 3a1IUTHI TPyOONPOBOAOB

7.1 Ha oCHOBaHMH pPAaCCUMTAHHBIX OAJIEKTPHYECKUX MapaMETPOB TPYOOIPOBOIA OIPEACISIIOT
KOJIMYECTBO YCTAaHOBOK M DJEKTPUUECKHE TapaMeTpbl NpeoOpazoBaTesieil KaTOAHOW 3alllUThI,
KOJIMYECTBO U THUIM AHOJIHBIX 3a3eMiIuTeNled, MX YJaJeHHWe OT 3allMIaeMbIX OOBEKTOB, a TaKke
BBIOMpPAIOT MecTopacnoyoxenue YK3.

7.2 OcHoBHbIMM HapameTrpamu YK3 sABISIOTCS cuila TOKa M JUIMHA 3aIUTHON 30HBI, CO3MaBaeMoil
3TOM ycraHOBKOH. [Ipu pacuere HEOOXOAMMO YYHUTBHIBATH U3MCHEHHE CONPOTHBICHHS H30JIAIUH BO
BpeMeHH. PacueT BBIMIONHAIOT HA HAaUYaJdbHBIA U KOHEUHBIH (Kak mpaBuio, 30 jieT) cpok ciyxosl YK3.

7.3 Pacuer napamerpoB YK3 CBOIMTCS K OIpENEIEHUIO KOJIMYECTBA W MOIIHOCTH KaTOJHBIX
craHnuii Ha TpyOompoBoxae. Kommuecteo YK3 ompenensercst JIMHON 3aIIUTHON 30HBI STHX CTaHIIHA.
MomHOCTh KaTOAHBIX CTaHIWN 3aBHCHT B OCHOBHOM OT CHUIBI 3allIUTHOTO TOKa M COIMPOTHBIICHHSA
aHOJIHOT'O 3a3€MJIEHUS.

7.4 KonmuecTBO YCTAaHOBOK KaTOAHOW 3amuThl N, IIT., HEOOXOAMMOE IS 3alIUTHl TPYOOIIpoBOIa
JUTHHOM L, M, BEIYUCIISIOT TI0 hopmyIie

N=— (7.1)

rae L, - nnuHa 3amutHOM 30HEI ogHON YK3, M.
7.5 Mnuny 3aiuTHON 30HBI L, M, BEIUHCHAIOT 110 hopMyIie

L, = 2 In Yo (7.2)
at) kU,

rae K - koo durment yunteiBaronmii B3aumosnusiaue cocequux YK3 (mms oqunounoit YK3 k = 1,
st YK3, pabotaroieit psiiom ¢ cocenaumu, K = 2);

U,.;0 - CMEIICHHE PAa3HOCTHU MOTCHIMAIOB TPYyOa-3eMJIsl B TOUKE IpeHaxa, B

Ume = |UM|- |U(:|' (73)

U,;, - MaKCUMaJIbHOE CMELICHUE Pa3HOCTH MOTEHIUAJIOB TpyoOa - 3emiis, B

Un130 = |U0|_ |Ue|a (74)

U,, - MUHUMaJIbHBIN 3alTUTHBIA TIOTeHITHaN, B (onpeaenstor u3 tadymist 7.1);

U, - ecTecTBeHHas pa3HOCTh MOTEHIUAIOB TpyOa-3emiisa, B (ecnu 3HaueHne U, HEM3BECTHO, €TO
npuHUMAIOT paBHBIM (-0,55 B);

U,- MakCUMaJTbHBIN 3aIIUTHBIN MMOTEHIHAN, B (ompenenstoT u3 Tabauist 7.2).

7.6 Cumy Toka i, A, KarogHOW YCTAHOBKM BBIYHCIIIOT HA HAYadbHBIH W KOHEYHBIH TEPHOJ
JKCIUTyaTaIuu mo Gopmyie
- 2-U,_

Zﬂm (t)

7.7 HanpspxeHue Ha BeIxoze npeodpaszosarens V, B, Beraucisior o ¢popmyie

(7.5)



V=ifZ. () +R, +R], (7.6)
rae R, - conpoTuBieHne ApeHaKHON JTMHUH, COSIUHSIOMEH KaTOMHYIO CTAaHIIUIO C TPYOOIIPOBOIOM
¥ aHOJHBIM 3a3eMiieHneM, Owm;
R, - mepexoHOE CONPOTHBICHHE aHOAHOTO 3a3emieHust, OM (cm. 8.8-8.13).
Cuia Toka i B popmynax 7.5 u 7.6 qomkHA OBITH BHIYKCICHA HA KOHEUHBIN MEPHOJI SKCILTyaTaAIlUH
KaTOJHOW yCTaHOBKH.

Tabmuma 7.1 - MuHMMAaIbHbBIE 3alUTHBIE OTEHI[HAIIBI

MuHUMaILHBIH 3alIUTHBIA
norennuai (U,) OTHOCHTEIBHO
HACBHIIIEHHOT'0 MEeTHO-CYIh(PaTHOTO

YcnoBus MPOKIAKK U SKCILTyaTalluu TPYOOpoBoa
P A YyaTatu TpyoOTpoBoL 3JIEKTPOJIa CpaBHEHUs, B

C omuyeckoi

TlonsipuzanioHHBIN o
COCTAaBJISIOLIEH

I'pyHTHI ¢ yACTBHBIM JICKTPHUECKAM CONPOTHBIICHHEM HE MEHEe Munyc 0,85 Munyc 0,90
10 OM'M nim comep)aHUEeM BOJIOPACTBOPHUMEIX cOJiel He Oolee
Ir Ha 1kr rpyHTa, WIM OpU TEMIIEpaType TPaHCIOPTUPYEMOTO
npoaykra He 6osee 293 K (20 °C)

I'pyHTHI ¢ yACTHHBIM DJICKTPUYECKUM COTIPOTHBIICHHEM MeHee 10 Munyc 0,95 Munyc 1,05
OM'M, WIH coJep)KaHUEM BOJOPACTBOPUMEIX coJiel Oosee 1T Ha
IKr TpyHTa, WIM NPHU ONACHOM BIMSHHUM OJNY)KAAIOMIUX TOKOB
npoMbnuieHHoH yacToTsl (50 ') 1 TOCTOSIHHBIX TOKOB, WIIU MPH
BO3MOXXHOH  MHMKPOOMOJIOTMYECKOW  KOPPO3WM, WIM  IIpH
TeMIlepaType TpaHcopTupyemoro npoaykra 6osee 293 K (20°C)

[Ipumeuanus

1 Inst TpyOOnpoBOAOB € TEMIIEpaTypOil TpaHCHOpTUpyeMoro npoaykTa He 6onee 278 K (5°C) MuUHUMAanbHbIH
MOJISIPU3ALMOHHBIN 3alIUTHBIN noTeHMan paseH MuHyc 0,80 B oTHOCHTENBHO HACHIIEHHOTO METHO-CYIb(GaTHOTO
JJIEKTPOJA CPABHEHUS.

2 MuHUMabHBIN 3alUTHBIA MOTEHLHAT C OMUYECKON COCTaBJISIONICH NPU TeMIIepaType TPaHCIIOPTUPYEMOTO
npoxykra ot 323 K(50°C) mo 343 K(70°C) - munyc 1,10B; ot 343 K(70°C) mo 373 K(100°C) - munyc 1,15B.

3 Ilpm ocymiecTBICHUH AJIEKTPOXMMHUUYECKOH 3aIUTHI y9acTKa TPYOONPOBOAA, MOBPEXKIECHHOTO KOPPO3HEH
(6onee 10% TOMIIMHBI CTEHKH), MUHHUMAJbHBIE 3alIUTHBIC MOTEHIIMANBI JOJDKHBI ObITh Ha 50 MB oTpunarensHee
YKa3aHHBIX BEJIHYHH.

7.8 ComnpoTHBieHue ApeHaxHOU TMHUH R, OM, BEIMHUCIAIOT 110 hopMyIie

R —p, YTYe )
S".”
rae y; J. - JUIMHA aHOJHOTO MPOBOJA M CITYCKOB TPOBOJA C OMOp HpeoOpa3oBaTelisi KaTOIHOU
3aIUTHI K aHOJTHOMY 33a3€MJICHHIO U TPYOOIIPOBOY, M;
S, - CEeYeHHE NPOBOJIA APEHAKHON JIMHUH, M*,
P, - YIGIBHOE AIIEKTPHYECKOe COMPOTHBICHHE IpoBoaa, Om-M (g meau p,, =1,8.10% OmM, st
AIOMHHUS P, = 2,8.10°® Om'm).
7.9 MomHocTs npeodpaszosatens W, Br, Beruucisor o gpopmysie
W=i-V, (7.8)

Tab6muma 7.2 - MakcuMalIbHBIE 3aIATHBIE TOTEHITUAIIEI

MakcuManbHbIH 3amuTHHIA oteHman (Ug
OTHOCHTEJIbHO HACHIIIIEHHOTO MEHO-

Y CItoBYsI MPOKIIAIKY M SKCIUTYaTallii TPYOOIPOBOa CyIb(aTHOTO AIIEKTPOAa CpaBHEHHS, B
o C ommuecKoi
IMonsipuzanoHHbIH .
COCTaBIISIONIECH
Ilpu mpoxmagke TpyOOmpoBoAa C  TEMIepaTypou Munyc 1,10 Munyc 1,50

Tpa"coptupyemoro mnpoxaykra Beime 333 K (60°C) B
TPYHTax C YAENbHBIM 3JEKTPHIECKUM COIPOTHBICHHUEM
MeHee 10 Om'M wiM npu MNOABOAHOM IpOKIanKe
TpyOOIIpoBOa € TEMIeparypoll TpPaHCIOPTHPYEMOTrO
npoaykta Boie 333 K (60°C)

[Tpu npyrux ycioBHsX NPOKJIAJIKH TPyOOIIPOBOJIOB:




- ¢ OUTYMHOH H30JATIUEH Munyc 1,15 Munyc 2,50
- C MOJIUMEPHON M30JISIITHCH Munyc 1,15 Munyc 3,50

IIpumeuanus

1 Jlns TpyOONpOBONOB U3 YIIPOUHEHHBIX CTaleH ¢ mpenenoM mpounocta 588 Mlla (60 KFC/MMZ) u Gonee He
JIOITyCKAIOTCA NOIAPU3aLMOHHBIE TOTEHIIMANIBI OoJiee OTpULaTeNnbHble, yeM MuHyc 1,10 B.

2 B rpyHTax C BBICOKHUM YJIEJIBHBIM JIEKTpHUECKUM conpoTusieHueM (6oixee 100 Om-Mm) nomyckatotes Oomee
OTpHUIATENbHBIE TTOTEHIUAIBI C OMUUECKOH COCTABIIAIONIEH, YCTaHOBIEHHbIE SKCIIEPUMEHTAILHO UM PACUETHBIM
nyTeM B coorBercTBuu ¢ HJI.

7.10. Bpibop Tuma mpeoOpa3oBaTeNss KaTOMHOW 3allUThl BBITIOJTHSIIOT B COOTBETCTBHUH C
pe3ysbTaTaMH pacueTa CHJbI TOKa, HampspkeHust Ha Bbixoje YK3 u morminoctu. Ilpu BeiOOpe THma
npeoOpa3oBareiiss HEOOXOIUMO YBEIUYUTH B 1,5 pa3za TpeOyeMyr0 MaKCUMAlbHYIO CHIY TOKa MpH
MPOKJIaJKe TPYOOIPOBOIa B TPYHTAX BEICOKOI KOPPO3HMOHHOM arpeCCHBHOCTH.

8 Pacuer nmapamMeTpoB aHOAHOI'O 3a3€MJICHUSA

8.1 Br1bop aHOIHOTO 3a3eMJICHHS OCYIIECTBIIIOT C YIETOM CIEAYIOMUX (haKTOpPOB:

- CHJIBI TOKa KaTOJHOH yCTaHOBKH;

- CBOHCTB TpyHTa B MECTE pa3MeIleHHs 3a3eMieHHs (yAeIbHOE CONPOTHUBIEHHE TpYyHTa,
BIIAYKHOCTB, TITyOHHA ITPOMEP3aHus);

- CXEMBI pACIOJIOXKEHHUS 3alUIIAaeMBIX OOBEKTOB M JPYIHX IIOA3EMHBIX METAJUTHMYECKUX
COOpY’KEHHH BOIM3H pa3MEICHUS aHOJHOTO 3a3EMJICHHSI.

8.2 Martepuan snexkTpoja IS AHOAHOTO 3a3€MJICHUS IIe71ecOo00pa3sHO BHIOMPAaTh C y4eTOM
YCIIOBHH, PUBEICHHBIX B Tabuie 8.1.

8.3 PaccrostHue OT IMHEHHOHN YacTH MarrucTpajJbHOTO ra3omnporojaa 10 A3 (KpoMme HPOTSKEHHOTO)
nomwkHo ObITh 0T 200 mo 450 M. KoHkpeTHoe MecTo MOHTaka M THI A3 ONpEAENSIIOT HCXOIS U3
YIEIBHOTO  CONPOTHMBICHHMA TPYHTA, pPE3YyNbTaTOB  BEPTHKAJIBHOTO  AJIEKTPO30HANPOBAHHUS,
Tornorpaguyeckux 0COOEHHOCTEH MECTHOCTH, YCIIOBHH 3eMJIEOTBOJIA U YI00CTBa TOIbE3 1a.

PaccrostHne oT TpyOompoBosa A0 MPOTSHKEHHOTO 3a3€MIIMTENS JOJDKHO OBITh HE MEHEE UYeThIpex
JMaMeTpOB ra3onpoBo/a.

8.4 IlepexonHOE CONPOTHUBIICHUE OIHOTO 3a3eMIINTENS R; 3aBUCHUT OT yIEIBHOTO 3JEKTPHIECKOTO
CONPOTHUBJICHHSI TPYHTA M T€OMETPHUYECKHX Pa3MEpOB 3JIEKTPOJOB M MX B3aUMHOTO PACIIOJIOKECHUS.
IlepexogHOE CONMPOTHBIEHHUE OIHOTO UIEKTPOJA 3a3€MJICHUS NPHHUMAIOT PAaBHBIM BEIMUHHE €T0
COTIPOTHUBJICHUSI pacTEKaHUIO TOKa. [lepexoHOe CONPOTUBICHNE IPOTIKEHHOTO aHOJHOTO 3a3€MJICHUS
MIPUHUMAIOT PABHBIM €r0 BXOJAHOMY COIPOTUBIICHUIO.

Ta6J11/111a 8.1- PEKOMeHﬂyeMLIe ycCiaoBUA MPUMEHCHUSA aHOJHBIX MAaTE€pHaiOB

Anoambit Matepra Y 1enpHOe 3IEeKTPUIecKoe
COIpOTHBIIEHHE TpyHTa. OM'M

BBICOKOKPEMHUCTBIH YyT'yH MeHee 20

I'padur, rpaduTrzupoBanHble U rpaduTOCOAEPKALINE MaTEPHAIIBI ot 15 o 40
BBICOKOKPEMHUCTBII Yyr'yH B KOKCOBOM 3aCBIIKE ot 15 no 40
MarueTur MmeHee 10

I'padur, rpaduTnznpoBanHble U rpaduTOCOAEpIKALINE MaTepHaiIbl B ot 10 mo 60
KOKCOBOI1 3aChINKe

Crasb HU3KOyIIIepoaucTas (JIom) 6osee 40

Crasib HU3KOYIJIEPOAUCTasi B KOKCOBOM 3aChIIKE 6oxnee 60

8.5 PexomeHmyeMoe paccTOSHHE MEXIY DJIEKTPOJaMH B AHOJHOM 3a3eMIICHHH PaBHO TPOMHOU
JUIMHE 3JIeKTPOo/Ia.

8.6 Pacuer aHOJTHOTO 3a3eMJICHHSI CBOJIUTCS K ONPE/EICHHIO KOJIMYECTBA JIEKTPOJIOB M UX CPOKY
CITY>KOBI.

8.7 KommuectBo snektponoB N, IIT., B IOJNOBEPXHOCTHOM 3a3€MIICHHH BBIYHCIIOT 110
CIeAyIomuM (hopMyITaMm:

IPY BEPTHKAJIBHOM MM TOPU30HTAILHOM PACIIONIOKEHHH JIEKTPOIOB

R,
N=07R 6.1)

rae R, - conmpoTuBiieHne pacTeKaHUIO TOKa OJTHOTO 3JeKTpoaa, OM;




R, - compoTuBieHe pacTeKaHUIO TOKA 3a3eMiieHHs, coctosiero u3 N anekTpoaos, OM;
npu  KOMOWHHMPOBAaHHOM  3a3eMJICHWM W3  BEPTUKAIBHBIX  DJIEKTPOAOB,  COCAMHEHHBIX
TOPU30HTAIBHBIM JIEKTPOIOM
_ L7R,-R,-14R -R,
’ R,-R,
rae R, - conpoTuBICHUE pACTCKAHUIO TOKA OJTHOTO BEPTUKAIBHOTO AIeKTpoaa, OMm;
R.- conpoTuBiIeHNE PACTEKAHUIO TOKA OJJHOTO TOPU3OHTAIBEHOTO ANIEeKTpoaa, OMm.
HavanpHOE CONPOTUBIICHUE PACTEKaHUIO TOKA aHOJHOIO 3a3eMJICHUS R, B pa3MUUYHBIX IPYHTaxX HE
JIOJDKHO TMPEBBINIATh BEITHYUH, YKa3aHHBIX B Ta0muie 8.2.
8.8 Pacuer conpoTHUBIICHUS paCTEKAHUIO TOKA MOIIOBEPXHOCTHOTO aHOIHOTO 3a3eMJICHUSI.
8.8.1 CompoTHBlIEHHE PACTEKAHHIO OJHOTO MOJNOBEPXHOCTHOrO 3a3eMiuTens Ry, OM, BEIYUCIAIOT
0 CIEAYIOMNM (hOpMyITaM:
JUTSI BEpTUKATLHOTO PACTIONOKEHUS SJIEKTPOIa 3a3eMITUTEIIS
Rpl :ZL. In 2 |3 +1.|nm
-l d 2 4-h-I,
T7Ie P, - YACTHHOE 3JCKTPUIECKOE COMPOTUBICHHE IpyHTa, OM M;
|, - ITMHA 37eKTPOIa 3a3EMITUTEIS, M;
d, - IMamMeTp AIEKTPO/Ia 3a3EMITUTENS, M;
h - rny6uHa (10 cepeTUHbI 3a3eMIIUTEIS) 3AJI0KEHUSI DIIEKTPO/IA 3a3EMITUTEIS, M;

(8.2)

(8.3)

Tabmuma 8.2 - YciioBus MpUMEHEHHUs Pa3IMIHBIX THIIOB aHOTHBIX 3a3eMJICHHH M TpeOOBaHUS K
MaKCHMaJIbHOMY 3HAYCHUIO HAYaIbHOTO COMPOTUBIICHHS PACTEKAHHIO TOKA

. ViensHoe ConpoTHBJICHHE PACTEKAHUIO
Pexomenyemslil Tun
I'pynT COIPOTHBJICHHE | TOKA aHOIHOTO 3a3EMJICHUS,
AHOIHOIO 3a3€MJIEHUS
rpyaTa, OM M He 6osee, OM
CoJIoHYaKH, COPBI TToamoBepXxHOCTHOE menee 10 0,5
Bonora, Bnaxsple rwHBL,| I[loamOBEpXHOCTHOE or 10 mo 50 1,0
CYTJIMHKA
Cymecn [ToamoBepXHOCTHOE ot 50 10100 1,5
WJIM TITyOMHHOE
Tlecku IToamoBepXHOCTHOE ot 100 o 500 3,0
WJIM TITyOMHHOE
CkanbHBI  TPYHT, CyXHE I'mybunHOE 6omtee 500 10,0
[IECKHU

JUIsL FOpI/ISOHTaHLHOFO paCHOJ’IO)KeHI/Iﬂ 3HeKTpOHa 3a3CMJINTCIA HpI/I |3 < h, TO €CThb AJid KOpOTKOFO
3J'IeKTp0ﬂa
2.1

R, =—Pe p2b (8.4)

L I d

k] El

JUIsL FOpI/ISOHTaHLHOFO paCHOHO)KeHI/Iﬂ 3H€KTpOHa AHOJOHOT'O 3a3€MIJIUTCIISL HpI/I I3 > 12h, TO €CThb HJId
HpOT?DKeHHOFO 3J'IeKTpO,Ha

P |
R, =——Ih—=— 8.5
o= T (8.5)

JUTsI TOPH30HTAIBHOTO PACIIONOKEHUs AnekTpoaa mpH |, > h u |, >> d, B kokcoBoit 3ackirke

. | +4/12+16-h?
R R P P A +Po e (8.6)

= . n n
2ol d, 4-h p.

El

JUTSI TOPM30HTAIBHOTO PACTIONOKEHHUS dIeKTpoaa mipH |, > 12h B KOKCOBOit 3achirke

p. I p d
R,=—In—==+—%-In-~ 8.7
M Linrpra el ®.7)

JI71st 57IEKTPOI0B MIPSIMOYTOIILHOTO CeUeHUs (HampuMep, MOJIOCOBON 3a3eMIINTENb) B (hopmyIsl (8.3-
8.7) Bmecto d, noacraBnsroT 3HaueHue 2-b/wt (rae b - mmpuHa monocel, M).

IIpy npsIMOYTOJIBHOM CeYeHHH KOKCOBOM 3achIKH B opMyiisl BMecTo d, moxacrasmsitor 0,84/a, -b,

€ dg, D, - COOTBETCTBEHHO TOJIIMHA U IMHPHHA KOKCOBOM 3aCHIIKH, M.




8.9 Pacuer rmyOMHHOTO aHOIHOTO 3a3eMJICHHUSI.

8.9.1 McxonHbIMH JaHHBIMH JUISl TIPOSKTUPOBAHUS TIIyOMHHOTO aHOJHOI'O 3a3eMJICHUS SBIISIOTCS
JaHHBlEe, yKa3zaHHble B 8.1, W JaHHBIE O TEOIIEKTPHUECKOM pa3pes3e: MOIIHOCTh M YAENbHOE
JJIEKTPUYECKOE CONPOTHBIIEHNE BEPXHUX IJIACTOB 3€MJIM Ha IIyOHHE YCTAaHOBKH 3a3€MIICHHSL.

8.9.2 Inuny paboueii yacTi IIyOUHHOTO 3a3eMieHHA |,, M, BBIYUCISIIOT IO (hopmylie

= 3,5-p
n-R,

rze R, - conpoTHBieHNe pacTeKaHUIo ITyOMHHOTO aHOAHOTO 3a3eMiieHus (cM. Tadbmuny 8.3), Om;

Pi - YACIBHOE NEKTPUYECKOE COMPOTHUBICHUE I-T0 CIIOS 3eMJIH, B KOTOPOM PAaCIONaraeTcsi aHOIHOE
3azemiieHue, OM-M.

8.10 Cpok ciry»k0bI aHOJJHOTO 3a3eMJICHHUs 1, TOJIBI, TPOBEPSIOT O CIIEAYIOMNM (HopMyIam:

JUISL TIOJIIIOBEPXHOCTHOT'O aHO/IHOTO 3a3€MJICHUS

(8.8)

T — GZ ) ku

QL

rae G, - Macca MaTepuaa 3JeKTPOIOB 3a3eMiicHus (0e3 KOKCOBOH 3aChINKH), KT

g, - CKOPOCTb PACTBOPCHHS MaTepHaia IEKTPOIOB aHOIHOTO 3a3eMIICHHS, KI/A TOJ;
K, - KO3 PULHEHT HCIIONIB30BaAHUS MACCHI 3a3€MIIMTEIS (IPUHUMAIOT paBHBEIM 0,77);
i5cp - CPENHSIS CHIIA TOKA, A, CTEKAIOIIETo C 3a3¢MJICHHS, 3a INIAHUPYEMBIH HEPHOJ SKCILTyaTalHH

3a3€MJICHUA paBHA

(8.9)

i +3-i
_ H K
I = e (8.10)
rae iH nu iK - CHJIa TOKa COOTBETCTBCHHO B Ha4vaJIbHBIA U KOHG‘-IHLIﬁ NEepuoAbl IIaHUPYEMOTO CpOKa
pa6OTI)I AaHOAHOT'O 3a3€MJIMTCIIA, A;
JUISL FHy6I/IHHLIX U MPOTAKCHHBIX aHOJAHBIX 3a3eMHeHI/Iﬁ

q3 : Iz.cp : ke
rae G,, - Macca paboyeil yacTu 3a3emMiieHus B K-M ciioe rpyHTa, Kr;
k. - k03 hHLHEHT HEOJHOPOAHOCTH IPYHTA, ONPEAesieMblil 0 GopmyJie
I
K =—2>— (8.12)

2 n I )
DI
i-1 Pj
rae |, - minHa paboueil yacTu 3a3eMIICHHS, HAXOISIIEHCS B K-M ciioe TpyHTa, M;
P« - YOCTBHOE SIICKTPUYECKOE COMPOTHUBICHHE K-ro Cllos TpyHTa, HMMEIOLIEr0 MHHHUMAIbHOC
yIEIBHOE MIEKTPUIECKOE COIPOTHUBIICHUE U3 BCeX N ciioeB, OM M;
|,; - nmHa pabodeil yacTH 3a3eMIICHNMS, HAXOIICHCS B i-M CIIOC TPYHTA, M;
Pi - YACIBHOE AIEKTPUIECKOE COMPOTUBIICHUE I-I'0 Ci10s TpyHTa, OM'M;
N - 9HUCIIO CIIOEB IPYHTA, IIepeceKaeMbIX pabodeil YacThIO 3a3eMIICHHSL.
8.11 Ecmu cpox ciry>x0BI 10 TaHHBIM pacdeTa OKa)KeTCsl MeHee MPOEKTHOTO (Kak mpaBmio, 30 jer),
TO HEOOXOAMMO YBEIMYHTH JHOO KOJMYECTBO AIIEKTPOAOB, JIMOO MX Maccy, JIuO0 pabouyio IHHY
3a3eMJICHHS Ha BeNUYuHy K, KoTopas paBHa

k =—2F (8.13)

rae T - IIaHUPYEeMBIid CPOK CITYKOBI, TOJI;

T,, - pac4eTHbIH CPOK CIyKObI, TOJ.

8.12 BHIIOTHAIOT  pacyeT  COMPOTHBIICHHS  PACTEKaHWIO  aHOAHOTO  3a3eMJICHHS  CO
CKOPPEKTHPOBAaHHBIM  KOJMYECTBOM  3JEKTPOAOB (WM JunHOW). PaccumTaHHyr0 BETHMYUHY
COTIPOTHBIICHHUSI PACTEKAHWIO TOKA AHOIHOTO 3a3€MJICHHS HCIIONB3YIOT U PacdeToB Tpedyemoi
MOIITHOCTH TTPeo0pa3oBaTess B COOTBETCTBHH € 7.8.

9 IIporexkTopHasi 3alIUTA

9.1 KommekTHble MarHueBble NpoTekTops! Tuna IIMY, npuMeHsemble UId 3aIlUTHl TOA3EMHBIX
COOPY)KEHHH OT KOPPO3HHM, NPEACTaBISIOT COOOW MarHueBble AaHOMABI, MOMEIICHHBIE BMeECTE C
MOPOLIKOOOPa3HBIM aKTUBATOPOM B XJIOMUATOOYMaKHbIE MEIIIKH.

TunopasMeps! KOMIUIEKTHBIX MarHUEBBIX IPOTEKTOPOB MPUBECHHI B Tabmume 9.1.

9.2 VlcXOnHBIMU JaHHBIMH IS TPOSKTUPOBAHUS IPOTEKTOPHON 3aIUTHI SBIISIOTCS:



- COIIPOTHBIICHHE U3OJIALMOHHOTO HOKPBITHS;
- yIeJIbHOE HIIEKTPUYECKOE CONPOTUBIICHUE TPYHTA BIOJb COOPYKESHHUS,
- BIEKTPOXUMHYECKUE XapaKTEPUCTHKU IIPOTEKTOPOB;

- IuameTp TpyOoonpoBoja.

Tabmuua 9.1 - TexHnueckre XapakTepUCTUKH KOMIUIEKTHBIX MarHUEBBIX POTEKTOpOoB THna [IMY

Tun Macca Pabouas 3HaveHus KodpuunenToB A u B i pacuera conpoTHBIEHUS
> | IOBEPXHOCTD,|  PACTEKAHMIO TOKA KOMIIEKTHBIX MarHUEBBIX MPOTEKTOPOB
HPOTEKTOpa| KT ¥ A m B, O
[IMsy 5 0,16 0,57 0,24
[IM10Y 10 0,23 0,47 0,18
[IM20Y 20 0,35 0,41 0,15

9.3 PacueT NpOTEeKTOPHBIX YCTAHOBOK 3aKJIFOYAETCSI B OIIPEAEICHUH:

- CHJIBI TOKA B IIeTIH "MPOTeKTOp-TpyOa';

- JUIMHBI y4acTKa TpyOorpoBo/a, 3aliIaeMoro IIpOTeKTOPOM;

- CpOKa CI1y>KObl IPOTEKTOPA.

9.3.1 Cuity TOKa B 1ienu "mpoTeKTop-Tpy6a" in, A, BEIYHCISIOT IO HOpMyITe
- |UnJ—|U |—1,J,,§,-U —-0,064-S
" R

nm

9.1)

rne Uy - crannoHapHblil NOTEHIMAT IPOTeKTopa, B;

U, - ecTecTBeHHas pa3HOCTh IMOTEHITNAIIOB Tpyba-3emMis, B;

U5 - MUHAMaJIbHAS 3alUTHAsI HAJIOXKEHHAs! Pa3HOCTh MOTECHIINAIOB Tpyba-3emis, B;

Sy, - paGouas MOBEPXHOCTH POTEKTOPa, M, (cM. Tabuiy 9.1);

Rnm - conmpoTuBnenue nenu "mporekrop-Tpyoda', Om.

Ecinu 3Hayenns U, u U, HeusBecTHbI, TO pasHocTh morennuanos (U, - U,) uis mpoTekTopoB Ha
OCHOBE MarHusi peKOMeHyeTcsl IpUHUMaTh paBHoil 1,0 B.

9.3.2 ConpoTuBieHue 1enu "nmpoTekTop-tpyda" Ryy,, OM, BBIYHUCISIOT 110 hopMyIIe

Rim = Rip + Ron, (9.2)

rae Ry, - conpoTuBnenne NpoBo/ia, COEUHAIONIEr0 NPOTEKTOP ¢ TPyOonpoBogoM, OM;

R,n - CONpOTHBIIEHNE PACTEKAHHIO OJTHOTO MPOTEKTOpa, OM.

9.3.3 ConpoTupieHne NPOBOJIA, COETHHSIIOIIETO MPOTEKTOP € TPyOONMpoBoaAoM Ryp, OM, BEIYUCIAIOT
o opmyie

I
Ry =Py 93)
TAC P - YACIBHOE JJIEKTPUUCCKOE COMPOTHBICHHE MAaTepuaia MpoBoAa (Ui MEIU pPp = 1,8:10°
OM-M, 17151 aMIOMUHUS Pp = 2,8:10°® Om'Mm);
I, - THHA COEMHATENBHOTO TIPOBO/IA, M;
Sy, - cedeHue mpoBoIa, M2,
9.3.4 Ilpu pacyeTe CONPOTUBIEHHS PACTEKAHHMIO MAHUEBBIX MPOTEKTOPOB R,n, OM, Tuma IIMSY.
TIM10Y. IIM20Y MOHO MOJIb30BaThcs HopMyIoi
Rn=4"p,+B, (9.4)
rae A 1 B - ko3hHUIMEHTHI, 3aBUCSIIAE OT pa3MepoB mMpoTekropa. B Tabdmmie 9.1 mpuBeneHb
yCpeaHeHHbIe 3HaUeHUA KO3QPHUINEHTOB A 1 B ipy yCTaHOBKE POTEKTOpa Ha TIyOHHY 110 2,5 M.
9.4 Jlnuny yuyacTka TpyOOIpOBOJa, 3alIUIIAEMOT0 OJHHM MPOTEKTOPOM Ha KOHEI[ TUIAHHPYEMOTrO
MEPHOJIa 3AIMUTHI, M, BEIYUCIISIOT 10 (popmyiie

- -,
I — In i RnH ‘€ (9 5)
" mk-U,, D '
m3m m
2,
rre R, - HauaJIbHOE 3HAUYEHHE TIEPEXOAHOI0 CONPOTHBIICHNUS TpybonpoBoaa, OM M,
T, - nIIaHUpyeMBIi CPOK IKCILTyaTaluy IIPOTEKTOPA, TOJbI.
9.5 KommuectBo NpoOTEKTOPOB, HEOOXOAMMOE Ul 3aIUTHl ydacTka TpybompoBoma N,, mirT.,

ompenensercs mno Gopmyie

N, == (9.6)

rae |, - qmuHa yyacTka Tpy0OompoBoaa, KOTOPYO HEOOXOIMMO 3AIUTHTh MPOTEKTOPAMH.
9.6. Cpok city>k0bl IPOTEKTOPOB Ty, TO/IBI, BBIYUCISIOT IO OpMyIIe




_Myq-n-n 9.7)
" 8760-i '

n.cp

Tzie m, - Macca IPOTEKTOpa, KT;

g - TeopeTHUECcKas TOKOOTAaua MaTepuaia nporekropa (2330 A-u/kr);

M. - Ko3dduuenT nonesHoro aeiicteus nporekropa (s crasa MIIL m, = 0,65, nns crasa
MII2 n, = 0,60);

Nu- K03 HULHEHT UCTIONB30BaHKs MaTepuaia npotekTopa (1, - 0,90);

i.cp - CPEMHSS CHIIA TOKA B LICTIH ""POTEKTOP-Tpy0Oa" 3a IIaHUpyeMBbIi epros BpeMeHH T, A.

9.7 CpelHIOI0 CHITy TOKA B LIEIH "MPOTEKTOP-Tpy0a" i, o, A, BBIYUCISIOT IO (hopMyIIe

00885, R R, DL, e
v-T-R R,+n-R -D I

Ecnu mpu pacuere cpok ciyxObl 7, MOydaeTcs MEHBIIE 3aINITAHUPOBAHHOTO CPOKA, TO HYXHO
IUIMHY y9acTka Tpyoomnposoza l,,, 3aIuMimaemMoro ofHIM OPOTEKTOPOM, [IEPECUUTATH B COOTBETCTBUH C
pacuetHbiM 7,. IIpoTekTopsl Ha Tpacce TpyOOIpoBosa HEOOXOAMMO yCTaHABIMBATH COTJIACHO BHOBB
MOTYYEeHHOM JITHHE 3alUTHOM 30HHI |,

9.8 Ilpu pacyere rpynmoOBBIX NPOTEKTOPHBIX YCTAHOBOK ONPEACISIIOT CIEAYIOIINE TapaMeTphI:

- KOJINYECTBO MPOTEKTOPOB B TPYIIIIE;

- paccTOsIHUE MEXY MPOTEKTOPaMH B IPyIIIIE;

- PacCTOsIHUE MEXY IPYNIIOBOM NPOTEKTOPHON YCTAHOBKOW M TPYOOIPOBOIOM.

9.8.1 KomnuecTBO TpYyNIOBBIX HNPOTEKTOPHBIX YCTAHOBOK, HEOOXOIMMOE ISl 3allMThl y4acTKa
TpybomnpoBoaa N, MIT., BBIMUCISIOT 10 hopMyIie

(9.8)

nm am m  3n

N :I; (9.9
n, -1,
rie 1, - KO3(pQHUIUEHT SKPaHUPOBAHMS NPOTEKTOPOB B T'PYIIIOBOM NPOTEKTOPHOW YCTAaHOBKE,
omnpenenseMblii U3 pucyHka 9.1.
9.8.2 KomnmgecTBo TPOTEKTOPOB B Tpymme Ui oOecredeHus 3amuTbl Tpybomposoma N, miT.,
JIOJDKHO OBITH

an T
N> Fo e (9.10)

rae F - monpaBoyHbIi K03 OUIHEHT, BEIYUCIIEMBINA IO (OopMyIIe
115-n-U,, -D, -1
n m3m m 3 (911)
n, ~(Un -U,-k-U —0,064-Sn)
9.8.3 PaccTosiHMe MEXIy I'pyNIOBBIMU IPOTEKTOPAMHU U TPYOOIPOBOAOM ., M, BBIYHCIISIOT IO
thopmye

F =

msm

i 0 -D -l
015 Ing pg m- 3 (912)
i -R

m3m0 ne nn

y =
“ =n-D,-l,-U
€ i, - CHJIA TOKA TPYIIIOBOM MPOTEKTOPHOM YCTAHOBKY B HAYAJIbHBIN IIEPHUO/;

R, - IEPEXOIHOE COMPOTHBICHHE TPYOOIPOBOA B HAYAIBHEIH IIeprox, OM-M;

|, - nuHA ydacTka TpyOOIpOBO/IA, 3alllUIaeMast TPYIIOBOM IPOTEKTOPHON YCTAaHOBKOMU, M.
9.8.4 Crity TOKa TPYIIIOBO#M MPOTEKTOPHOU YCTAHOBKH |,,,, A, PACCUUTHIBAIOT IO POPMYIIC

e =0 Ny o M, (9.13)
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Pucynok 9.1 - KoaddunueHT s5KpaHnpoBaHus IPOTEKTOPOB B TPYIIIOBOH MTPOTEKTOPHONW yCTaHOBKE
B 3aBUCHMOCTH OT OTHOIIICHHUS PACCTOSTHUS MEKTy HUMU U UX [uiuHoH [all,] (rny6GuHa ycTaHOBKH
MPOTEKTOPOB B rpyHT 1,6 M)

10 PacueTr mapaMeTpoOB APEHAKHON 3alIUTHI

10.1 3amuty TpyOOIIPOBOIOB OT KOPPO3UHU OJIYKJAFOIIMMHU TOKAMH OCYIIECTBISIOT, KaK IPABUIIO,
JpeHa)kaMH 1 YCTaHOBKaMH KaTOJHOMW 3all[UThl C aBBTOMaTHYECKUMH TIPE0Opa3oBaTeIIIMHU.

10.2 JlpeHaxkxu ciemyeT MOJNKIIOYAaTh K penbcaM, IyTEBBIM JpOCCENsIM MM  cOOpKam
OTCachIBaOMINX (HUAEPOB AMEKTPUPHLIUPOBAHHOTO JKEIE3HOAOPOIKHOTO TPAHCIIOPTA. ABTOMAaTHYECKHUE
JIPEHAXH CIeAyeT MOAKII0YaTh TOIBKO K OTCACHIBAIOMIMM (DUAEpaM MM K CPEIHUM TOYKAM ITyTEBBIX
npocceneir. He momyckaercs mpumeHsats Y3 ¢ apeHaxxamu 0e3 peryIHPOBOYHBIX (OalIacTHBIX)
CONPOTHUBIICHUH.

10.3 DnekTpuyecknue ApeHaXy ClelyeT yCTaHABIMBATh MPEUMYILLIECTBEHHO B MECTAX MEPECCUECHHUS
1 CONMIKEHMS JKeJIEe3HBIX JOPOT ¢ TpyOoIpoBotaMu. MecTo MOIKITFOUEHHS SJIEKTPUIECKOTO ApeHaxa K
penscam Hanbolee 3(h(HeKTHBHO B 30HaX ¢ HAMOOJIEEe OTPHUIIATEIEHBIMU ITOTSHIIHAIAMH PEITbC-3EMIIS.

10.4 IIpu 3HAUUTEIBHBIX PACCTOSHUAX MEXAY TPYOOIIPOBOJOM U penbcamu (6oinee 1,5-2,0 kM) npu
JPEHaKHOM 3alllUTe BO3pacTaeT JJIMHA JPEHAXHOTO Kabess U TpeOyeTCsl yBEIMUeHHE ero CeUeHus, 4YTo
MOYET OKa3aThCsl SKOHOMUYECKH HeleJaecooOpasHbIM. B Takux ciydasx Ajsl 3aliuThl OT KOPPO3UH
Oy K TAFOLIIMMHU TOKaMU CJIeJyeT IPOEKTHPOBATh YCTAHOBKY KaTOTHOM 3aIlINTHI.

VYCTaHOBKM KaTOJIHOM 3alUThl C aBTOMATHYECKHMH INPEOOpa3oBaTENISIMHU CIIEAYET HCIIOJIb30BaTh
OpY yIAJICHUH Ta3ompoBOja OT JKEJIE3HOW NOpord Ha pacctosaue Oosee 2 kM. Otu YK3 mosmkHb
ABTOMATHYECKH ITOIICPKUBATh 33JaHHOE 3HAUCHHE 3alIUTHOTO MTOTEHIIHANA.

10.5 TIpm BBICOKOW MHTEHCHBHOCTH IBWKCHHUS, HEYJOBICTBOPHUTEIHHOM COCTOSHHUH PEIbCOBBIX
myTell W JOCTYMHBIX HMCTOYHHKAX AJICKTPOCHAOKEHHS IeIecooOpa3HO MOMONHUTETbHO K Y3
MIPOSKTHPOBATH YCTAHOBKY KATOIHOM 3aITHTHI.

10.6 Ins pacueTa qpeHaKHOH 3aIIUTHI TOJKHEI OBITH OMPECIICHEI CIICIYIOIINES HCXOAHBIC JaHHBIC:

- cXeMa IUTaHUSI KOHTAaKTHOH CeTH AMEeKTPU(PHUINPOBAHHOTO TPAHCIIOPTA;

- PacCIoJIOXKECHUE TATOBBIX HO)ICTaHHHﬁ M OTCACBIBAIOIINX IIYHKTOB BIOJIb BHGKTpH(i)HHHpOBaHHOﬁ
JKEJIE3HOU JI0pOTH;

- MaKCHMaJIbHAsI CHJIa TOKA Harpy3KH Ka) IO TATOBOW MOJCTAHIINH M OTCACHIBAIOIINX Kabeme;

- MagCHUEC HAIPsKECHUSA B OTCACBIBAIOIEM (I)I/I)Iepe, OIpeaACIAEMOC 10 TaHHBIM PernonanpHoro
yIpaBIeHUS 3ICKTPUPHUIUPOBAHHBIX KEJIE3HBIX JOPOT;

- PacCTOSsIHUE MEXAY TPYOOIIPOBOJOM U TATOBBIMH NOJCTAaHIMSAMH HIIH ITYyTEBBIMU JIPOCCEISIMHU.

10.7 Pacuer mapaMeTpoB IpeHa)KHOM 3aIIWTHI CBOJMTCS K ONPEAEICHHIO CHJBI TOKa JIpeHaka U
CEUYCHUIO JIPEHAXXHOTO Kabesss 1 HOMHUHAJIbHOW MOIHOCTH JIPEHaKHON YCTAaHOBKH.

10.7.1 Cuny ToKa uepe3 dJIeKTPUUIECKUil IPEHax iy, A, BBIMUCISIOT 110 (hopmylie



ig = 0,2 ' im,, ' Kl ' K2 ' K3 ' K4, (101)

r1e iy - TOK TATOBOM TIOJCTaHIHH, A;

K: - K03 (UIMEHT, yIUTHIBAIOIINNA PACCTOSIHAE MEXY TPYOOITPOBOJOM M AJIEKTPUDUIIUPOBAHHON
JKeNe3HoM Aoporoit (cM. Tadmuiy 10.1);

K; - k03 duiment, yuuThIBaloONIHiA pacCTOSHIE OT TPYOOIPOBOJA JO TATOBOHM MOJICTAHIIUHU (CM.
tabnuiy 10.1);

K3 - k03¢ UIMEeHT, YYNUTHIBAIOMIKN TUI U3OJSAIHMOHHOTO MOKPBITHA TPYOONpoBoja (CM. TaOIUILY
10.2);

K, - ko3¢ dUIKMeHT, YYUTHIBAIONIMA KOJIMYESCTBO MAapauUICIbHO YIO0KEHHBIX TPYOONPOBOIOB (CM.
tabmmy 10.3).

Ta6muma 10.1 - 3navyenne koappurmenTos Ky u K,

Benmmauna xospunmenta
Paccrosinue, km
Ky K,
Ho 0,5 0,9 0,90
0t10,5 10 1,0 0,7 0,60
Ot 1,0 10 2,0 0,4 0,35
Tab6muma 10.2 - 3nadenne kodpdurmenta K
Tur U30JIAHOHHOTO TIOKPBITHS TPyOOIIpOBOAa Bemrinia
koa¢punmenta K
Tpex-, HByXCIOIHOE MOJIMMEPHOE MOKPHITUE HA OCHOBE TEPMOPEAKTHBHBIX 0,3
cMON ¥ nojuosiepuHA; TOKPHITHE HA OCHOBE TEPMOYCAKUBAIOLIUXCS
MaTepuaioB
Bec ocranbHbIe MOKPHITHS YCUIEHHOTO TUIA, KPOME MAaCTHYHBIX U MOJUMEPHO- 0,5
OUTYMHBIX
MacTH4HbIE U TOJUMEPHO-OUTYMHBIC TIOKPBITHS 0,8
Bce MOKpBITHS HOPMaJIbHOTO THIIA 0,9
Ta6muma 10.3 - 3nadenne koapdurmenta Ky
KonndecTBo mapanienbHbIX TPYOOIPOBOIOB Benmuuna koagdunmenta Ky
1 0,75
2 0,85
3 0,93
4 0,97
Bosee 4 1,00

10.7.2 Cedenne ApeHaXHOTO KabOens CIEAyeT OMNpeNeNsTh W3 YCIOBHSA, YTO CyMMa MaJeHUs
HAIpPSHKSHUSI 0 KabeJie U HAJIOKEHHOTO MOTeHIralia TpyObl HE JOJKHA MPEBBIIATh BEIHIUHY Pa3HOCTH
MOTEHIMAJIOB MEX/y TPYOOTIPOBOJIOM H PEJIECOM.

10.7.3 Ceuenne ApeHa)HOro kabems S, MM2, BEIYHCIISIOT 110 (hopMyIie

g, = Pule (10.2)
AU
TZie P,, - YACIBHOE 3IEKTPUIECKOe CONPOTHBIICHNE MaTepraa kabeins, OM-M;
|, - AMHA APEHAXKHOTO Kabes, M;
AU, - nomnyctiMoe naJieHue HalpspKeHUs B IPEeHaXHOM 1iery, B.
10.7.4 Tlanenue HanpsbkeHUs B peHakHOH nenu AUy, B, npu noakiroueHUn IpeHa>kHOTO Kabewst K
(unepy BEIMHUCIAIOT 110 (hopMmyJie

0

AU():AUK'FAZJ(],, (103)

rae AU, - IONyCTHMBIC 3HAYCHUS TaJICHUS HANPSOKCHUS B JPCHAXHOM KaOese, OlpeesieMbIe U3
Tabamier 10.4;

AUy, - nanenue HanpspkeHHs B oTcachiBaromieM duaepe. B, onpenensemMoe 0 NaHHBIM Y IPaBIEHHs

3NEeKTPUPHUINPOBAHHBIX JKEJIE3HBIX JOPOT, KOTOPOE [UIS OOBIYHBIX YCIOBUI IKCIUTyaTallid COCTABIISAET
He MeHee 6 B.




Ta6muma 10.4 - JlomycTUMble 3HaYSHUS MTaJICHUST HAMPsDKEHUS B IPpEHAKHOM Kaderne, B

JlmHa kabenst, Km 02(05(101)20({3,0

Mesk Iy OTCAachIBAIOIIMM IIYHKTOM JKEJI€3HOM goporu u razomposogom npu| 10 | 11 | 12 | 13 | 14
TOJIKJTIOYECHUN K MHHYCOBOH IIMHE TATOBOM IOJICTAHITHN

Mexmy Ta30mpoBOIOM U IIEKTPUPHUITUPOBAHHON JKEJIE3HOW NTOpOTOoH TpH| - 3 5 6 7
MOJKIIIOYEHHH K CPEeIHEeH TOYKE MyTEBOTr0 IPOCCeis

11 Pacyer u npoeKTHPOBaHUEe COBMECTHOM 3alIUTHI MHOTOHMTOYHBIX ra30IMPOBO/IOB

11.1 Tlpu pa3nenbHON SAEKTPOXUMHUUECKOU 3aLIUTE CMEXHBIX COOPY)KEHUU CTENEeHb BPEIHOIO
BJIMSHUS YCTAHABIMBACTCS TMpPU IMYCKOHATAJOYHBIX padoTax 3ampOeKTUPOBAHHBIX  CPEICTB
JNEKTPOXMMHUYECKON 3aluThl. [Ipy HATUYUU BPEIHOTO BIUSHHS pa3padaThIBAIOT IOMOJHHUTEIBHBIC
MEpBHI 0 €r0 YCTPAaHEHHUIO.

11.2 TlapamienbHble MarucTpaibHBIC Ta30MPOBOJABI MOTYT OBITh 3alUINCHBI OT KOPPO3UHU
COBMECTHO C IICNBI0 MCKIIFOUYCHHUS BO3MOKHOTO BPEIHOTO BIHMSHHSA M 0OECTICUeHHsS pe3epBHPOBAHUS
CPEICTB 3aIHTHL.

DONEKTPOXUMHIECCKYI0O W APCHAKHYIO 3alIUTy HOBBIX T'a30MPOBOJOB, MPOKIAIBIBAEMBIX B OTHOM
KOpPHIOpPE CO CTapbIMH, HEPEKOHCTPYHPOBAHHBIMH TpPYOOIIPOBOJAaMH, CIEAYET OCYIIECTBISTH
pa3menbHO OT cTapbix TpyOompoBomoB. Ilpm 3ToM B TpoekTe TpedyeTcs yYecTh MOHTaX
AEKTPOU3OIUPYIOMINX BCTABOK [UIA JJCKTPHUYECKOTO CEKIIMOHUPOBAHUS (pa3lelieHus])) HOBOTO
ra3onpoBojia oT cTapbix coopyxeHuil. Pacuer YK3 npu pazgenpHoil 3amuTe BBIIONHSIOT COTIACHO
paznenam 6 u 7 HaCTOSIIETO CTaHAapTa.

11.3 Tlpu pa3aenbHON 3alUTEe MHOTOHHUTOYHBIX Ta30TPOBOJOB BO3MOXKHO TMPOSBICHUE BPETHOTO
BIUSHUS Ha 3allMIAEMOM ra3omnpoBoje mpu oTkazax YK3 atoro razompoBoja. st CHIKEHUST 3TOTO
BPEIHOTO BIMSHHSA CJICAyeT MPOCKTHPOBATh IHOIHBIC OJOKA COBMECTHOW 3allUThIl MEKIY
ra3onpoBOIOM C Pa3leNbHOW 3amuTod (B ToYkax apeHaka YK3) M MHOTOHHUTOYHBIM KOPHIOPOM.
Pexumbl  paboTBl  AMONHBIX OJIOKOB COBMECTHOW 3alllUTHl  OMPEHCNSAIOT MPH IPOBEICHHH
ITyCKOHAJIAOYHBIX padoT.

11.4 Pacuet mapameTtpoB YK3 mpu COBMECTHOM 3amIuTe BHIMONHSIOT TaK XKe, KaK M I OIMHOYHBIX
TPYyOOTIIPOBOIOB.

11.5 Cuny toka YK3 npu coBMecTHOM 3amuTe i, A. BBIYHCISIOT 0 hopMyIIe

i= Z. (11.1)

rae ij - BelIM4MHA TOKa, He0OXO0quMast TSl 3aLIUTHI | -To TpyOonpoBoaa, A;

N - KOJIMYECTBO COBMECTHO 3alUIIAEMbIX TPYOOIIPOBOJIOB.

11.6 Pasmemenue YK3 Ha mnapaienbHBIX Ta30lpoBOJaX IPOEKTUPYIOT uepe3 HHTEepBabl,
MEHbIIINE WU paBHBIE JUIMHE 3aIUTHOM 30HBI Ha nepuo yepe3 30 JeT sKCIIyaTaluu IPOeKTUPYeMOon
COBMECTHOM KaTOJHOH 3aIllUTHI.

11.7 B Touke npeHa)ka BceX NapaUIeIbHBIX TPYOONPOBOIOB HCIONB3YIOT 3JICKTPHICCKYIO
TIEPEMBIUKY I PE3CPBUPOBAHMS KaTOJHOM 3aIUTHI HAa CIydail 0TKa3za B paboTe OJHOM M3 3aIIUTHBIX
YCTaHOBOK.

11.8 Touky npeHaxa coBMmMecTHOW YK3 BBIOHparoT, MCXOIS W3 COCTOSHHUS H30JSIIMOHHOTO
HOKpBITUST Ha TpyOompoBonax. Kak mnpaBuiio, TOUKy JpeHa)ka NPOEKTHPYIOT Ha TPYyOONpoOBOJE,
UMeIoIIeM Hanbosiee II0X0e COCTOSIHUE H30JIIUH.

11.9 Conpotusnenne nepemMbIvKy U ABYX TpyOonpoBoaoB R,,, OM, onpenenstor 1o Gpopmysie

R, :ﬁ-[ch(al-l)—ch(% 1] (11.2)

TZie a; ¥ dp - TIOCTOSIHHBIE PAaCIPOCTPAHEHHs COOTBETCTBEHHO IEPBOTO M BTOPOTrO TpyOONpoBoja
(1< ay);

Z, - XapaKTEpPUCTUYECKOE CONPOTUBIICHHE TPYOONPOBO/A, UMEIOIIET0 HauXy/IIee H30JIIHOHHOE
noxpeitue OM;

| - nIeyo 3aMTHON 30HBL, M.

IIpn >5EKTPUUECKOM COEIMHEHHH HECKOJNBKHX TPYOONPOBOJOB COINPOTUBICHHE MEPEMBIUKH
OTIpeNIeNSAI0T OoMapHo (Ha 0XHOM TPYOOIIPOBOAE U3 HUX OJDKHA OBITH 000pyJOBaHA TOUKA ApEHaXKa).

CedeHne IepeMbIUKH S, M2, BBIYHCIISIOT TI0 (hopmMyIie

P |
S — nm nm 1 1 i 3
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TZI€ Py, - YACTBHOE DIIEKTPHYECKOE COMPOTUBIICHHE MaTepHaia nepeMbrdku, OM-Mm;

l,.,, - INIMHA TIEPEMBIYKH, M;

R, - conpoTuBiieHre TIepeMbIaku, OM.

Ecmu TpyOompoBoAb MMEIOT TEXHOJOTHYECKYIO TEePEMBIUKY Ha PACCTOSHHHM OT TOYKH JpeHaka
Ommwke 1/2 IMHBI 3aIIATHOTO TIIEYa, TO ANEKTPHUYECKHE MEPEMBIYKH B TOYKaX ApeHaXka TOMYCKAeTCs
HE YCTaHaBJIHMBATb.

11.10 PekomeHIyeMBbIe CXE€MBI COBMECTHOM KaTOMHOM 3aIlIUThI MAPAIICIBHBIX TPYOOIPOBOIOB:

1) OnHa KaToJHasl yCTAaHOBKA HA HECKOJIBKO MapauIeibHBIX TPYOOIIPOBOJIOB NPH O0LIEH CHile TOKa
3amuThl He Oosiee 30 A Ha 30-i rox sKcIulyaTanui. AHOJHOE 3a3€MJICHUE MOXKET OBITh PACIOJIOKEHO
no o0yl CTOpPOHY OT TpyOompoBomoB. Pa3MerieHne TOYKHM JpeHa)ka KaTOJHOM YCTaHOBKH
MPOU3BOJIUTCA B COOTBETCTBHUH ¢ 11.8.

2) JIBe KaTOIHBIE YCTAHOBKH Ha HECKOJIBKO MapauIeIbHEIX TPyOOonpoBoaoB (Oombie 3) mpu oomeit
cure Toka 3amuThl Ha 30-if Tox skcrmyatanuu He Ooinee 40 A. AHOIHBIE 3a3eMIICHHS KAaTOJHBIX
YCTaHOBOK MOTYT OBITH PacIIONIOKEHBI KaK 10 OJHY CTOPOHY OT TPyOOIPOBOJOB, TaK W MO pa3HBIC
cTopoHHIL. [Ipu pa3MerneHur aHOTHBIX 3a3eMIICHHUIA MO0 OJHY CTOPOHY OT TPYOOIPOBOJOB PACCTOSHUE
MEXIy HAMHU JOJDKHO OBITH HE MeHee 3 MX JHHEHHBIX pasMepoB, HO He MeHee 200 M. Pa3zmemienue
TOYEK JPeHa)ka KaTOHBIX YCTAHOBOK IMPOM3BOJUTCA B COOTBETCTBHHM ¢ 11.8.

3) Ilpu cuie ToKa 3alMThl KaXAOTO TpyOompoBoga Oojee 15 A KaToqHBIC YCTAHOBKH JOJIKHBI
OBbITH 000PYIOBAHBI HA KAXKIOM TPYOOIIPOBOJIE, @ TOYKH JPEHaXkKa COCTUHSIOT IePEMbIYKaAMH.

IIpu paccTosHHM MeXAy NapajuleNbHBIMH TpyOompoBogamu Oosiee 50 M HE3aBHCHMO OT CHIIBI
3aIUTHOTO TOKa mpoekTupyoT YK3 Ha kaxmom TpybomnpoBoe.

11.11 BxmroueHne HECKOIBKIX KaTOAHBIX CTAHLUI ¢ pa3HBIMU TOUYKaMHU JpEeHa)ka Ha OJJHO aHOJHOE
3a3eMJICHHE HE JIOIYCKACTCA.

11.12 Ta30mpoBOABI B MECTaX YCTAHOBKH JCKTPUICCKUX TIEPEMBIYCK JTOJDKHBI OBITH 000PYIOBAHEI
cnenuanbueiMu KUTT.

11.13 B wmecrax coOmmkenus (mo 30 M) wim mepecedeHHs TpPyOOIPOBOAOB IOJDKHBI OBITH
ycranosneHsl KNI, Ha KIEMMHYIO MaHENb KOTOPBIX BBIBOASAT MPOBOJAHUKA OT ITHX TPYOOIPOBOIOB C
COOTBETCTBYIOIIEH MapKUpOBKOW. HeoOX0AMMOCTE yCTAaHOBKM II€PEMBIYKH  ONPENEISIOT 110
pe3ysbTaTaM HaJlaJIkKh CPEJICTB 3JEKTPOXUMUYECKOW 3aIlWThl NPH BBISBICHUH BPEIHOTO BIHSHUS
cucteMsl X3 oHOTO TPyOOIIPOBOAA HA APYTOM.

11.14 Tlpu NpPOEKTUPOBAHWW COBMECTHOW JAPEHAXHOW 3alllUThl HECKOJIBKUX MapalIeIbHBIX
TpyOOINPOBOIOB CHITY IPEHAKHOTO TOKA OMPEACIISIOT B COOTBETCTBUH C pasnenom 10.

11.15 JlpeHaxxu 00s3aTeNbHO MOJDKHBI UMETh TOUYKY JApeHaka Ha TPYyOOMpOBOJE, OTBEYAIOIIEM
ycnoBusaM 11.8.

11.16 ConpoTuBneHue u ceueHUe MEKTPUIECKON NepeMbIUKH ONPENENIAIOT B COOTBETCTBHHU ¢ 11.8
ullo.

11.17 B mnpoekre IOKHBI OBITH NPETYCMOTPEHBI MEPOINPHATHS IO HCKIIIOYEHHIO BPEIHOTO
BIMSHUS KaTOAHOW TIOJSIPU3AIMM HAa CMEXHBIE COOPYXKEHHs. YCTpaHEHHE WM yMEHbLICHHE JI0
0e30MacHbIX MpPEAETOB BPEAHOTO BIHMSHUS KaTOJHOW MOJSPH3ALUM 3alUIIAeMOro COOPYXEHHUs Ha
CMEXHBIE (TTapaJuIeIbHBIC) COOPYKEHUS MOXKET OBITH 00ECTIEUeHO CIIeIYIOIUMHE CIIoco0aMu:

- YCTPONCTBOM pa3JesIbHOM MJIM COBMECTHOM 3alllUTHI;

- yIaJeHWEeM aHOITHOTO 3a3eMJICHHsS KAaTOJHON YCTaHOBKH, SIBJISIOIIETOCS WCTOYHHKOM BPEIHOTO
BJIMSIHUSI, OT HE3AIUIICHHOTO COOPYXKCHHsS Ha PaccTosHHE He MeHee 3 ¢ (Y - pacCTOsSHHE MEKIy
AQHOIHBIM 3a3eMJICHHEM H 3alIUIIAeMBIM TPYOOIIPOBOIOM);

- YCTaHOBKOM AJIEKTPHUECKON TIEPEMBIUKH B TOUKE JPEHAXA MM Ha HEKOTOPOM PACcCTOSIHUH OT Hee
MEXIy 3allUIIEHHOH W 3aluaeMoll KOMMYHHKALIUSMH (CEYCHHE IIePEMBIYKHA OIIPEIENIIOT
pacdeTom);

- YCTaHOBKOH TPYIIIBI IPOTEKTOPOB HA CMEXKHOM ITOI36MHOM COOPY>KEHHUH.

12 Oco0eHHOCTH MPOEKTUPOBAHUS IJIEKTPOXUMHYECKOH 3a1MTHI MO3€MHBIX
KOMMYHHMKAIIMA MPOMILIONIAT0K MATHCTPAJIbHBIX ra30MPOBOI0OB

12.1 Texnonornyeckue koMMmyHukauu KC noyoKkHbBI, Kak MpaBUilo, UMETh pa3esibHYIO 3allUTy OT
JIMHEIHOW YacTH MarumcTpajbHBIX Ta30MpoBOAOB. B mpoekre HEOOXOIMMO YYECTh 3JIEKTPUUECKOE
CEKIIMOHUPOBaHKE NIICH(OB, ra30NpOBOJIOB ITyCKOBOI'O, TOIUIMBHOTO M MMITYJIbCHOTO Ta3a U APYTUX
TpyOOIPOBOIOB, METAIMYECKYIO OpPOHIO Kabesel M BceX APYTHX JIEKTPOIPOBOSIINX COOPYKECHUH
YCTPOMCTB MeX 1y THHEHHOU dacTbio 1 KC.

12.2 VcXomHbIMM IAaHHBIMH AL TPOSKTHPOBAHMS JJIEKTPOXMMUYECKOW 3alHTHI  SBISIIOTCS
ClIEIyIOLINE:

- [UIaH IUIOLIAKY C YKa3aHHEM pa3MelLIeHHs 000py10BaHHs U TPyOOIIPOBOIOB;



- IEPEUCHb BCEX MOJ3EMHBIX TPyOOIIPOBOAOB € yKa3aHUEM HX IJIHHBI U JHAMETPA;

- yIIeNbHOE AJIEKTPUUECKOE COMTPOTUBIICHHE TPYHTOB, H3MepeHHoe o cetke 10x10 M Ha ruiomaake;

- pe3ynbpTaThl BEPTHKAIBHOTO 3JIEKTPUYECKOTO 30HIMPOBAHHSA IO IIEPUMETPY IUIOMAIKH Ha
rryouny no 100 M (0 TpM BEpTHKAIBHBIX JIEKTPUUECKHX 30HAMPOBAHMS Ha KaKIOH CTOpOHE
MJIOLIA/IKH);

- COAep)KaHWE BOJOPACTBOPUMBIX COJICH B TPyHTE Ha TIIyOWHE YKIAJIKH TEXHOJIOTHYECKUX
TpyOOIPOBOIOB B 3-4 TOYKAX IUIOMIA/IKH;

- MaKCUMaJlbHasl TeMIlepaTypa nepekauuBaeMoro IpoayKTa;

- OLICHKA BJIMSHUS OJIYKJIAIOLIMX TOKOB OT HCTOYHHKOB ITOCTOSIHHOTO TOKA.

3a MakcHMalbHYI0O TEMIIEpaTypy IEepeKauuBacMOro TNPOAYKTa MPUHUMAIOT IPOEKTHYIO
MaKCHUMaJIBHYIO CpEIHECYTOUHYIO TEMIIEpaTypy ra3a B TEXHOJOTMYECKHX TpyOompoBomax. 3a
BEIMYMHY YIEIBHOTO OBIEKTPHUYECKOTO COMPOTHBICHUS TPyHTa MPUHUMAIOT €€ MUHHMaJbHOE
3HAYEHHE, TOJYyYEHHOE Ha TUIONIAIKE ITPY M3BICKAHUIX.

12.3 3agaueii mpoekTHPOBAHUSA ABISIETCS oOecrieueHne () (PeKTHBHON IIMEKTPOXUMUIECKOH 3alTUTHI
noa3eMHblXx KomMMmyHuKanuid KC Ha cpok mx skciutyartammu He MeHee 30 JIeT ¢ ompenelcHHEM
KOJINYECTBA CPEICTB 3JIEKTPOXUMHMYECKON 3alIUThl Ha Cpok He MeHee 30 5eT, MX MOIIHOCTH U
pa3MeIeHus.

12.4 O6uryto cuity 3amuTHOTO |,;, A, TOKa BBIYUCIISIOT 1O (hOpPMYJIC

N

1

Ly = Jom 2.S; (12.1)

ni J3.n.'l i
i=1

TJIE |,y - 3AUIATHAS TJIOTHOCTH TOKA KOMMYHUKAIIUH TUIONIA/IKH, A
. 2.

Sj - MJIOIIa/h MOBEPXHOCTH I-r0 TPYOOIIPOBOIA, M*;

N, - o0lllee KOTHUYECTBO MOA3EMHBIX TPYOOIIPOBOIOB HA TUIOIIAIKE.

12.5 3amuTHYIO IUIOTHOCTH TOKA IMOJ3EMHBIX KOMMYHHUKAIMN IIJIOIIAKN OTPEACIISIIOT U3 TaOIHIIbI
12.1.

Tabnmma 12.1 - 3amuTHAs IUIOTHOCTH TOKA TPYOOIPOBOAOB M KOMMYHHUKAIHH turomanok KC

VY nenpHOE 3IIeKTpUYECcKoe Hannune 3amurHas
MakcumanbHas TeMreparypa
COIPOTHBIICHHE TPYHTA, OJTy K TaFOIINX HepeKaHBACMOr0 MpOJIyKTa, °C HHOTHOCTBZTOKa,
OmM TOKOB ’ MA/M
Menee 10 Nmeercs bonee 20 35
Memnee 10 He umeercst Memnee 20 25
Ot 10 1o 40 MNmeercs Bonee 20 25
Ot 10 mo 40 He numeercs Menee 20 17
Bonee 40 Hmeercs Bonee 20 17
Bonee 40 He umeercst Memnee 20 12

12.6 Onenky BIHSHUS ONMyXIAIOMHUX TOKOB IPOU3BOAAT B cOOTBeTCTBUH ¢ TpeboBaHusmMu ['OCT
9.602.

12.7 Konn4ecTBo yCTaHOBOK KAaTOJHOM 3allMThl KOMMYHHKalUi KomrpeccopHod ctaHuuU Nygs
HIT., BBIYUCIIAIOT 110 hopMyJie:

|
N VK3 = ﬁ (122)

rae |, - o0mmi 32U THRIN TOK MOA3EMHBIX KOMMYHHUKAIIMH TUIOMIAIKHU, A;

|,, - HOMHMHANBHBIA BBIXOJHOW TOK KaTOJHOTO MpeoOpa3oBaTells, ONPEICIIEMbId MO0 TEXHUYCCKON
JIOKyMEHTaluu, A;

K,., - Tuioranounsii ko3 duipeHT (I IPOEKTUPYEMBIX ILIOIIAA0K IPUHUMAETCs paBHbIM 0,7).

12.8 Tum, KOHCTPYKIMS W MaTepral aHOJHBIX 3a3eMJICHUI BBEIOMPAIOT B COOTBETCTBUH ¢ 5.3.9.12-
5.3.9.14 u pazgenomM § HACTOSIIETO CTAaHIAPTA.

12.9 OntmManbHble pexuMbl pabdor YK3 mnpommiomankyd oOmnpenessioT TpH  TPOBEACHHU
MyCKOHAJIAI0YHBIX padoT.

Eciu Ha JMHEMHONM YacTH MAarucTpaJlbHOTO Ta3o0lpoBOJa MpPEdyCMaTpHUBAEeTCS YCTaHOBKa
JJIEKTPUYCCKUX JIPCHAaXCH Ha paccTosHUU 10 10 KM OT IUIOMIAJKH, TO 3allUTa COOPYKCHHIMA
MPOMILIONIAKA OT OJYXTAIOMIMX TOKOB JOJDKHA OBITH OCYIIECTBICHA KATOMHBIMU CTAaHIUSAMHU C
ABTOMATUYCCKUM MOAJACPIKAHUCM 3allIUTHOI'O MMOTCHIIUAJIA.

12.10 [dns 3amthl OT KOPPO3UU CHIIOBBIX KaOesiel M 3alUTHBIX 3a3eMJICHHI 00OpYIOBaHUS Ha
npommomniagkax KC cienyer npuMeHsTs yCTaHOBKY MPOTEKTOPHON 3aIIIUTHI.




13 Oco0eHHOCTH MPOEKTHPOBAHUSA YJIEKTPOXMMHYECKOH 3aIINTHI MEPEX00B MATHCTPAIbHBIX
ra3onpoBo/i0B Yepe3 BOJAHBIE MPerpajasbl, kejie3Hble  aBTOMOOHIbHBIE 10POTH

13.1 JAnst 3aIIMTHBIX KOXKYXOB MOA3EMHBIX MAarHCTpPalbHBIX ra30IPOBOJIOB HA MEPEX0/ax MX depes
ABTOMOOWIBHBIE U JKEJIE3HBIE JOPOTH B IPYHTaX CpeJHEeH M HU3KOW KOPPO3MOHHOW arpecCUBHOCTH MO
T'OCT 9.602 nomyckaercss MUHUMAaIIbHBIA MOJISIPU3aLMOHHBINA TOTEHIIMAN 00Jiee MMOJI0KUTENbHBIH, YeM
munayc 0,85 B mo MCD (¢ ommueckoil cocraBisitomeii - munyc 0,90 B mo MCD) npu ycnoBuu
obecrieueHns: HOPMAaTUBHOTO CpPOKa MX CIY)XOBI, YTO JOJDKHO OBITh IOJNTBEPXKICHO TEXHHKO-
9KOHOMHYECKHM O0O0OCHOBaHMEM. [IpM 3TOM KaTOZHOE CMELICHHE MOJLSIPU3ALMOHHOTO ITOTEHIHAIa
(momspm3anmn) nokHO OBITH He MeHee 100 MB.

13.2 DnexTpoxuMudecKas 3aluTa KOKyX0B OT TIOA3EMHON KOPPO3UH OCYIIECTBISIETCSI B OCHOBHOM
MIpoTeKTOpamMu. B ciydae 00dbIION MPOTSKEHHOCTH, IUIOXOH M30JIAINH KOXKYXa M IPU HAITWYHUHU JTMHUT
JJIEKTpPOTIepeiaun ISl 3aAIMUTHl KOXKyXa OT KOPPO3MM BO3MOXKHO HCIIOJIb30BaTh MAaJOMOIIHBIE
KaTOZHBIE YCTAHOBKH.

13.3 Pacuer mapameTpoB NPOTEKTOPHOW 3alIUTHl KOXKYXOB IMPOU3BOJIUTCS B COOTBETCTBHH C
METOAMKOH, IPUBEICHHOM B pa3zene 9.

13.4 Cuny ToKa B 1iemH "MPOTEKTOP-KOKYX" i, A, BBIYUCISIOT IO GopMyJie
_uU,-uU -11.U_ -0,064S,

K3M

Im\'

(13.1)

e
rae U, - ctalimoHapHbIi MOTEHIA poTeKTopa, B;
U, - €CTECTBCHHAs Pa3HOCTh MOTCHIIMAIOB KOXKYyX-3eMJs, B;
U, - MUHHMaJIbHAs 3aIlUTHAsl HAJIOXKCHHAS Pa3HOCTh MOTCHIMAJIOB KOXYyX-3eMis, B, KOTOpyIO
BBIYHUCIISIOT 110 (popMyIIe
UK_’;’M = U.w - Ueka (132)
rae U,, - MUHUMabHBIN 3alIUTHBIN MIOTEHITHAT KOXKyXxa, B;
U, - eCTeCTBeHHAsI pPa3HOCTh MOTCHINAIOB KOXKyX-3eMJIs, B;
R, - conpoTuBneHue nemnu "mpoTeKTop-KokyX", OM, KOTOPOE ONPENENSIOT 110 GopMyJIe
RnK = Rnp + an- (133)
Ecmu 3nauenus U, u U, He U3BECTHBI, TO pa3HOCTh noreHmuanoB U, - U, Ans MarHueBbIX
IPOTEKTOPOB cleyeT NpUHUMaTh paBHOH 1 B.
13.5 JInuHa yyacTka KOXyxa, 3allMIlaeMasl OTHUM IPOTEKTOPOM Ha KOHEI INIAHUPYEMOTO Nepuoaa
l,u» M, paBHA
i 1T
I, = R € (13.4)
11-n-U_, -D,
e R,y - HAYAIBHOE 3HAYCHHE IEPEXOIHOTO CONPOTHBICHHS KOXKyXa, OM M.
D, - nuameTp Koxyxa, M.
13.6 KomuuecTBO HPOTEKTOPOB, HEOOXOAMMOE ISl 3aIMUTHl KokyXa N, WIT., ONpEAeISIOT M0
dhopmyie

K3m

N, =—= (13.5)
3Kn

rae | - MHa KoxKyxa, M.

13.7 KosmdecTBO MpOTEKTOPOB, paccunTaHHoe 1o ¢Gopmyne 13.4, HEOOXOAUMO pacmpeneiIuTh
MEXIy JBYMSI TpyIaMH, yCTAaHABIMBACMBIMH C O0OMX KOHIIOB KOXyxa. B ciyudae orcyTcTBUS
BO3MOXXHOCTU YCTaHOBKH IIPOTEKTOPOB C OOOHMX KOHIIOB KOXXyXa W €CJIM JUIMHA 3allUTHOW 30HBI
MPOTEKTOPOB OOJIbIIE ATHHBI KOXKYXa, TOMYCKACTCsl yCTAHOBKA BCEX MPOTEKTOPOB C OJTHOTO €ro KOHIIA.

13.8 IlapameTrpbl IPOTEKTOPHOH 3aIMTHI KOXKYXOB YTOYHSIOT HPHU ITyCKOHANAJOYHBIX padoTax
cuctembl X3 ra3onpoBoja.

13.9 Pacuer »5NEKTPOXMMHYECKOH 3aIIUTHI KOXXKyXa C MOMOIIBIO MAaJOMOIIHBIX KaTOIHBIX
YCTaHOBOK IIPOW3BOJIUTCS] B COOTBETCTBUM C METOIMKOM, TPUBE/ICHHOI B paszaene 7.

13.10 BxomHoe compoTHBieHHE KOXyXa Zg,, OM, Kak (QYHKIHIO BpPEMEHHM OKCIUTyaTalluH

BBIYHUCIISIOT TI0 (popMyIIe
1
Z (t)==R_-R _(t 13.6
8K ( ) 2 K nHK( ) ( )

rac RK - [IPOJOJBbHOC CONPOTUBJIICHUE KOKYXa, OM/M, KOTOPOC BbIYUCIIAIOT 1O Q)opMyne

p
R =—_ "™ 13.7
) n(Dx—SK)-SK (13.7)



TJIC P, - YACIBHOE IEKTPHYCCKOE COMPOTHBIICHUE MaTepraia Koxyxa, OM-M;

O, - TOJIIMHA CTCHKH KOXYyXa, M;

R (t) - 3HAUCHME TIEPEX0HOTO COMPOTHBICHHS SAMHUITBI [UTHHBI KOKyxa uepes t met, OM-M.

B nanHOM citydae nepexoaHoe conpotusieHue R, (t), OM'M, BEIYHCISIOT 110 GopMyIie
R,.(t)= L Q.47 Ry, + R oo (13.8)

2n D _-H_-R. 7D,

rae R, - conpoTuBJIeHNUE pacTeKaHUIO KOXyxa, OM M;

H, - riyOuHa 3aneranusi Koxyxa, M;

Ry - HAYATBHOE 3HAYCHHE COMPOTHBIICHHS H30MIAIHAN KOKYXa, OM-M’,

13.11 Cumy ToKa KaToJHON YCTAHOBKH i, A, BEIYHCIISIIOT IO (hopMyIie

i= ;Uﬁ (13.9)
o (1)
rae Uy, - CMelieHre MOTeHIMAIOB KOKYX-3eMJIsi B TOUKe JpEeHaxa, B, KOTOpoe OnpenessitoT o
dhopmyie

Um’o: Uo - U(.’K’ (139)

rae U, - MakCMalbHBIH 32U THBIM NOTEHIMA KOXyXa. B;

U, - ecTecTBeHHas Pa3HOCTh MOTEHIHAJIOB KOXYX-3eMJIs, B.

13.12 Ha mnepexonax uepe3 BOJHbIE Nperpajasl AuuHOW Oonee 500 M Ha ogHOM n3 ee Geperos
JIOJDKHA OBITH IIPEAYCMOTpEHa yCTaHOBKa KaToaHOW 3amuthl. [Ipu srom YK3 nomkna pacnonaratscst
Ha PacCTOSHUM He Jasiee | KM OT BOJIHOM ITperpassl.

13.13 Ha Bcex BOHBIX Iepexofax AMuHoi 6omee 500 M He0OXOANMO YCTaHABIMBATE KOHTPOJIHHO-
M3MEPUTENBHBIC ITYHKTHI VI KOHTPOJISI TOTEHIMANIA M CHIIBI TOKA B TPyOOIpOBO/Ie Ha 00EUX CTOPOHAX
TIperpajisl.

13.14 Ha melicTByrOmmX TPyOOHpPOBOAAX MPOCKTHPOBAHNWE W PEKOHCTPYKIIMIO KATOTHON 3alTUTHI
ClleflyeT IPOM3BOANTH HAa OCHOBAaHMWH pE3YJBTATOB O00CIEIOBaHMS, KOTOPOE IOJDKHO BKIOYAaTh
M3MEpPEHNs] CMELICHUS TIOTEHIMAaIa Ha OJTHOM M3 OeperoB NpH BKIIOUEHUN W BHIKIIIOUEHHH YCTAaHOBKH
KaTOJ/IHOM 3alllUThI HA APYroM Oepery.

14 Oco0ennocTn MPOEKTUPOBAHUSA BPEMeHHOﬁ 3alIUThI MAaruCTpajibHbIX Ira30MmpoBoO10B

14.1 Ilpu cTpouTenbCTBE Ta30IPOBOJA O BBOJA B CTPOH OCHOBHBIX CPENICTB IEKTPOXHUMUYECKOMN
3alUTHl B KaueCTBE BPEMEHHOM 3alUTHI CIEIYeT HCIIOIb30BaTh CHCTEMY 3aIIUTHI C IMTOMOIIBIO
MarHueBbIX NpoTekTopoB tuna [IM 10V.

B ciyuae ctponTenbcTBa ra3onpoBoa MapauielbHO HOCTPOSHHOMY TPYOOIIPOBOY, OCHAILIEHHOMY
CHCTEMOW KaTOJHOM 3alWThl, BPEMEHHYIO 3alIUTy BO3MOXXHO OCYIIECTBJIATH IIyTE€M BPEMEHHOTO
TIOJIKJTIOYEHHSI CPE/ICTB MIEKTPOXMMHUYECKOH 3alIUTHI OT IKCIUTyaTHPYEMOro TpyOoopoBoa.

14.2 Inst pacueTa BpEMEHHOM 3aIIUTHI OT KOPPO3WH MarrcTpalbHOTO I'a30IpOBOJa C IOMOIIBIO
MPOTEKTOPOB OMPENENIAI0T MX HEo0XOIUMOe KONHWYEeCTBO. PacueT BBIMOJHSIOT B COOTBETCTBHH C
pazaenom 9.

14.3 JInuHy 3am@THON 30HBI MPOTEKTOpa I TazonpoBoaoB auamerpom 0,80, 1,02 u 1,42 M npu
MPOEKTHPYEMOM CPOKE CITy>KOBI BpEeMEHHOM 3alTUTHI OT 3 10 24 MECSIIeB B 3aBUCUMOCTH OT YACIHHOTO

COIIPOTHBIICHHS TPYHTA U MEPEXOAHOTO COIPOTHBICHUS COOPYKEHHUS MOXKHO OIPENeINUTh 10 TalimuIie
14.1.

Ta6muua 14.1 - [lnuHa ygacTka TpyOOIpoBo/ia, 3aIlUIacMasi OJTHIUM IPOTEKTOPOM

V neibHOE 3amuTHEII Crna Toka JlmmHa 3a1uTHON 30HBI MPOTEKTOPa, M
Huametp MOTEHIIHAT Cpok ciryObI MPOTEKTOPa, Mec.
Tp-a, M COTIPOTHBIICHHUE Tp-1a, B, MPOTEKTOPA,
rpyHTa, OM'M VG, A 3 6 9 12 18 24
st Tpy60o1poBoioB ¢ R, = 50000 Om-m*
0,8 5 0,95 0,220 10584 | 10297 | 10018 | 9747 | 9225 | 8733
0,8 7,5 0,95 0,160 7698 | 7489 | 7286 | 7088 | 6709 | 6351
0,8 15 0,85 0,096 6466 | 6291 | 6121 | 5954 | 5636 | 5335
0,8 60 0,85 0,025 1684 | 1638 | 1594 | 1551 | 1468 | 1389
0,8 100 0,85 0,015 1010 | 983 956 930 881 833
1,02 5 0,95 0,220 8301 | 8076 | 7857 | 7644 | 7235 | 6883
1,02 7,5 0,95 0,160 6037 | 5873 | 5714 | 5559 | 5262 | 5005




1,02 15,0 0,85 0,096 5071 | 4934 | 4800 | 4670 | 4420 | 4184
1,02 60,0 0,85 0,025 1321 | 1285 | 1250 | 1217 | 1151 | 1090
1,02 100,0 0,85 0,015 792 771 750 730 691 654

1,22 5,0 0,95 0,220 6941 | 6752 | 6570 | 6391 | 6050 | 5726
1,22 7,5 0,95 0,160 5048 | 4911 | 4778 | 4648 | 4410 | 4165
1,22 15,0 0,85 0,096 4240 | 4125 | 4013 | 3904 | 3696 | 3498
1,22 60,0 0,85 0,025 1104 | 1074 | 1045 | 1017 | 962 911

1,22 100,0 0,85 0,015 662 644 627 610 577 546

1,42 5,0 0,95 0,220 5963 | 5801 | 5644 | 5491 | 5197 | 4920
1,42 7,5 0,95 0,160 4337 | 4219 | 4105 | 3993 | 3780 | 3578
1,42 15,0 0,85 0,096 3643 | 3544 | 3448 | 3355 | 3175 | 3006
1,42 60,0 0,85 0,025 949 923 898 874 827 783

1,42 100,0 0,85 0,015 569 554 539 524 496 470

Jlnst Tpy6omnpoosios ¢ R,, = 100000 Om-M°
0,8 5,0 0,95 0,220 21169 | 20594 | 20037 | 19493 | 18451 | 17465
0,8 7,5 0,95 0,160 15395 | 14978 | 14573 | 14177 | 13419 | 12702
0,8 15,0 0,85 0,096 12932 | 12581 | 12241 | 11909 | 11272 | 10670
0,8 60,0 0,85 0,025 3368 | 3276 | 3188 | 3101 | 2935 | 2779
0,8 100,0 0,85 0,015 2021 | 1966 | 1913 | 1861 | 1761 | 1667
1,02 5,0 0,95 0,220 16602 | 16152 | 15715 | 15288 | 14471 | 13698
1,02 7,5 0,95 0,160 12074 | 11747 | 11429 | 11119 | 10524 | 9962
1,02 15,0 0,85 0,096 10143 | 9868 | 9601 | 9340 | SS41 | 8369
1,02 60,0 0,85 0,025 2641 | 2570 | 2500 | 2432 | 2302 | 2179
1,02 100,0 0,85 0,015 1585 | 1542 | 1500 | 1459 | 1381 | 1308
1,22 5,0 0,95 0,220 13881 | 13505 | 13139 | 12783 | 12099 | 11453
1,22 7,5 0,95 0,160 10095 | 9822 | 9556 | 9296 | 8799 | 8329
1,22 15,0 0,85 0,096 8480 | 8250 | 8027 | 7809 | 7391 | 6996
1,22 60,0 0,85 0,025 2208 | 2148 | 2090 | 2033 | 1925 | 1822
1,22 100,0 0,85 0,015 1325 | 1289 | 1254 | 1220 | 1155 | 1093
1,42 5,0 0,95 0,220 11926 | 11602 | 11289 | 10982 | 10395 | 9840
1,42 7,5 0,95 0,160 8673 | 8438 | 8210 | 7987 | 7560 | 7156
1,42 15,0 0,85 0,096 7287 | 7088 | 6896 | 6709 | 6350 | 6011
1,42 60,0 0,85 0,025 1897 | 1846 | 1796 | 1747 | 1654 | 1565
1,42 100,0 0,85 0,015 1138 | 1107 | 1077 | 1048 | 992 939
Jlst Tpy60mpoBooB ¢ R,, = 300000 Om-M*

0,8 5,0 0,95 0,220 63506 | 61783 | 60112 | 58480 | 55353 | 52396
0,8 7,5 0,95 0,160 46186 | 44933 | 43718 | 42531 | 40257 | 38107
0,8 15,0 0,85 0,096 38797 | 37745 | 37724 | 35727 | 33817 | 32010
0,8 60,0 0,85 0,025 10103 | 9829 | 9563 | 9304 | 8806 | 8336
0,8 100,0 0,85 0,015 6062 | 5898 | 5738 | 5582 | 5284 | 5001
1,02 5,0 0,95 0,22 49807 | 48456 | 47145 | 45865 | 43413 | 41094
1,02 7,5 0,95 0,160 36223 | 35240 | 34287 | 33356 | 31573 | 29886
1,02 15,0 0,85 0,096 30429 | 29603 | 28803 | 28021 | 26523 | 25106
1,02 60,0 0,85 0,025 7924 | 7709 | 7501 | 7297 | 6907 | 6538
1,02 100,0 0,85 0,015 4755 | 4625 | 4500 | 4378 | 4144 | 3923
1,22 5,0 0,95 0,220 41644 | 40514 | 39418 | 38348 | 36298 | 34359
1.22 7,5 0,95 0,160 30287 | 29465 | 28668 | 27890 | 26398 | 24988
1,22 15,0 0.85 0,096 25440 | 24749 | 24080 | 23426 | 22174 | 20989
1,22 60,0 0,85 0,025 6625 | 6445 | 6270 | 6101 | 5774 | 5466
1,22 100,0 0,85 0,015 3975 | 3867 | 3762 | 3660 | 3465 | 3279
1,42 5,0 0,95 0,220 35778 | 34807 | 33866 | 32947 | 31185 | 29519
1,42 7,5 0,95 0,160 26021 | 25314 | 24630 | 23961 | 22680 | 21468
1,42 15,0 0,85 0,096 21858 | 21265 | 20689 | 20128 | 19052 | 18034
1,42 60,0 0,85 0,025 5692 | 5538 | 5388 | 5242 | 4961 | 4696
1,42 100,0 0,85 0,015 3415 | 3323 | 3233 | 3145 | 2977 | 2818

14.4 Ecnm o pacueTaM JJIIHA 3alIUTHON 30HBI MPOTEKTOPa OOJIBIIE yIacTKa TPYOOIIPOBOIa MEXKITY




KpAaHOBBIMHU Y3JlaMH, CJIELYeT NPOEKTUPOBATh 0 OJHOMY IPOTEKTOPY Ha OJMH KpPAHOBBIM Y3ell.
JlononHuTenbHbIE IPOTEKTOPHI YCTAHABIMBAOTCS 110 pE3yJIbTaTaM HajlaJKU BPEMEHHOM 3alllUThI.

14.5 Tlpm pacueTHOW JIMHE 3alIUTHONH 30HBI TPOTEKTOpPa MEHBIIE 5 KM HEOOXOIUMO
YCTaHaBJIMBATh TPYMIIOBbIE YCTAHOBKH MPOTEKTOPOB. [Ipy 3TOM pacdeTHOE KOJIUYECTBO MPOTEKTOPOB,
HE0OXO0IUMOe JIJIs 3alUTHl Y4acTKa TPyOOIpoBoia, cieayeT yBenndusarth B 1,3-1,4 pasa.

14.6 B aHOMHBIX M 3HAKONEPEMCHHBIX 30HAX OJYKIAIONUX TOKOB KOJIHUYECTBO MPOTECKTOPOB
cleyeT yABauBaTh OTHOCUTEIHHO PACUETHOTO KOJTHYECTBA.

B aHoAHBIX 30HaX cleAyeT MPOEKTHUPOBATH TPYIIOBBIE MPOTEKTOPHBIE YCTaHOBKHU. PaccrosiHue
MEK/1y IPOTEKTOPaMH B TPYIIIOBOI IPOTEKTOPHON YCTaHOBKE JIOJDKHO OBITH HE MEHEe 5 M.

147 B KaToOHBIX M 3HAKONEPEMEHHBIX 30HAaX JIOJDKHBI HCIIOJIB30BaTh MOJISIPU30BAaHHBIE
MPOTEKTOPHI, KOTOPBIE MOIKIIOYAIOT K 3allWIIaeMOMy TpPyOOIpPOBOAY depe3 IONIYIpPOBOIHUKOBBIC
3JIEMEHTHI.

IIpunoxenue A
(pexoMeHnayeMoe)

3HAYEHMUSA TPOJOJBHOI'O COITPOTUBJIEHUSA TPYBOIIPOBOJIA R, TIPU
PA3JIMYHOM TOJIIUHE CTEHKH TPYBBI (p,, = 2,45 - 107 Om-m; t =+20 °C)

Tabnuna A.1 - Tomuaa cTeHku TpyOBI OT 4 10 9,5 MM

Huametp ToumuHaa CTEHKH TPYOHI J,, - 10'3, M

TPYOBI 4,0 5,0 5,5 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5

0,146 137,01 111,0 | 101,0 | 92,8 | 86,0 [ 80,2 | 751 | 70,6

0,152 132,0 | 106,0 | 96,8 | 89,0 [ 825 | 76,8 | 72,0 | 67,7

0,159 126,0 | 1010 | 92,4 | 850 | 78,7 [ 73,3 | 68,6 | 64,6

0,168 1190 | 95,7 | 87,3 | 80,2 | 743 | 69,2 | 64,8 | 60,9

0,180 1110 89,1 | 81,3 | 74,7 | 69,2 | 64,4 | 60,3 | 56,7

0,194 103,0 | 825 | 752 | 69,1 | 64,0 [ 59,6 | 558 | 52,4

0,219 90,7 | 729 | 66,4 | 61,0 | 56,5 | 52,6 | 49,2 | 46,2

0,245 80,9 | 650 | 59,2 | 544 | 50,3 | 46,8 | 438 | 41,1
0,273 72,5 | 58,2 | 53,0 | 48,7 | 450 | 41,9 | 39,2 | 36,8
0,299 66,1 | 53,1 | 483 | 444 | 410 | 382 | 357 | 335

0,325 60,7 | 48,7 | 444 | 40,7 | 37,7 | 350 | 328 | 30,8

0,377 52,3 | 419 | 38,2 | 350 | 324 | 30,1 | 281 | 26,4 | 249

0,426 46,2 | 37,0 | 33,7 | 309 | 286 | 26,6 | 248 | 233 | 22,0 | 20,8

0,530 29,7 | 27,0 | 248 | 229 | 21,3 | 199 | 18,7 | 17,6 | 16,6

0,720 16,8 | 156 | 146 | 13,7 | 129 | 12,2 | 11,6
0,820 128 | 120 | 11,3 | 10,7 | 10,1
1,020 8,57 | 8,12

[pumeuanne - B pacuer 3a R, NOpuUHEMaeTcs BelMduMHA, yKa3aHHAs B Tabmuue H yMHOXeHHas ma 107,
Hanpuwmep, mns tpy6 nuamerpoM 0,82 M M TONIIMHOM CTEHKH 8§ MM IIPOJOJIBHOE CONPOTHBICHHE paBHO: R,
=12,0-10° Omm.

Tabauna A.2 - Tommuaa crenku Tpy6st ot 10 10 20 MM

Huamertp TonmmHa CTeHKH Tpy6s 5, - 10°,

tpy6w D,,, M 10,00 10,5 | 11,0 | 115 | 12,0 | 125 | 14,0 | 150 | 16,0 | 17,0 | 20,0
0,72 11,00 | 10,50 | 10,00
0,82 9,63 | 9,18 | 8,76 | 8,39
1,02 7,72 | 736 | 703 | 6,72 | 6,45 | 6,19 | 554 | 517 | 4,85 | 4,57
1,22 586 | 561 | 538 | 517 | 462 | 431 | 405 | 3,81 | 3,25
1.42 3,96 | 3,70 | 3,47 | 3,27 | 2,79
1,62 347 | 3,24 | 3,04 | 2,86 | 2,44

IpuMeuanne - B pacuer 3a Ry, MpHHMMAeTCs BENMYMHA, yKa3aHHas B TaGIuue M yMHOXeHHas Ha 107,
Hanpuwmep, nnst tpy6 mmamerpom 1,02 M ¥ TOMIUHON CTeHKH 12 MM HpPOJOJBHOE CONPOTHUBIECHHE paBHO Ry =




6,45-10° Om/m.

IIpunoxxenue b
(cipaBo4YHOE)

3ABUCUMOCTbD COITPOTUBJIEHUA PACTEKAHHUIO TOKA

HEN30JUPOBAHHOI'O TPYBOITPOBOJA OT YAEJBHOI'O COITPOTHUBJIEHUSA

CONpOTURICHHE PACTCKAHIIG TOKA HEMIOIMPOBAHKOIO TpyGonposona Oum - M2
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Bubsanorpadgus

1 CHullI 2.05.06.-85* "MaructpansHble TPyOOTIpOBOIBI".
2 BP]] 39-1.10-006-2000 [IpaBuia TeXHUIECKOH IKCILTyaTAI[F MAaTUCTPATBGHBIX Ta30TPOBOIOB.
3 IlpaBuia ycTpoiCTBa 3JEKTPOYCTaHOBOK - ['1aBrocanepronanzop Pocecun, 1998.



4 PyKOBOACTBO MO 3KCIUIyaTallHd CHCTEM MPOTHBOKOPPO3MOHHOW 3aIIUTHl TPYOOIPOBOIOB. -
BHUNUT'A3, 2004.

5 PykoBOICTBO MO OJKCIUTyaTallud CHCTEM KOPPO3MOHHOTO MOHHTOPHUHIa MAaruCTPabHBIX
ra3onpoBonos. - BHUUI'A3, 2004.
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2 HopmaTuBHBIE CCBUIKH

3 TepMuUHBI U OIIPENEIECHUS
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5 TpebGoBaHUS K CHCTEMaM JJICKTPOXUMHYECKON 3aIIUATHI

5.1 O6mmue TpeboBaHUs

5.2 Cuctema dIeKTPOXUMUYECKOM 3aIIUTHI

5.3 YcTaHOBKY KaTOAHOM 3aIIUTHI

5.4 YCcTaHOBKH NPOTEKTOPHOI 3aIUThI

5.5 YcTaHOBKH JIpE€HAXHOM 3aLUThI

5.6 KoHTpOnIbHO-U3MEPHUTEIbHbIE TyHKTHI

5.7 Kopp0o31OHHBIH MOHUTOPHHT

5.8 DrekTpocHaOKEHUE YCTAaHOBOK KATOTHOM 3aIIUTHI

6 Pacder 3nmeKTpUYECKHUX XapaKTEPUCTHK 3alUIAeMBIX MaruCTPAILHBIX TPYOOIIPOBOIOB

7 Pacder mapamMeTpoB KaTOJHO 3aIIUTHI TPYOOIIPOBOIOB

8 Pacder mapamMeTpoB aHOIHOTO 3a3¢MIICHUS

9 TlpoTexkTopHas 3ammra

10 Pacyet mapamMeTpoB IPEHAKHON 3aIIUTHI

11 PacueT 1 mpoeKTHPOBaHKE COBMECTHOM 3al[UThl MHOTOHUTOYHBIX I'a30IIPOBOIOB

12 OcoOeHHOCTH TPOEKTUPOBAHMUS DIIEKTPOXUMHUYECKOW 3aIlMThl TOJ3EMHBIX KOMMYHUKAIIHA
MPOMITIONIAI0K MaruCTPaIbHBIX Ta30IPOBOJIOB

11 OcoOeHHOCTH TPOCKTUPOBAHUS OSIEKTPOXUMHUUECKON 3aIlMThl IEPEX0J0B MaruCTPaTbHBIX
ra30IMpPOBOJIOB Yepe3 BOAHBIC TIPETPAIBL, )KEIEe3HbIE U aBTOMOOMIBHBIE TOPOTH

12 OcoOeHHOCTH MPOSKTUPOBAHUS BPEMEHHOH 3aIIUThl MATHCTPAIbHBIX T'a30IPOBOJIOB

Ipunoxenne A 3Ha4YCHHS MPOJOIBHOTO CONPOTHUBICHUS TpyOompoBoia R, mpu pazamaHON
TOJIIIMHE CTEHKHU TPYOBI

Ipunoxenne b 3aBUCIMOCTE COMMPOTHBIIEHUS PAaCTEKaHUIO TOKAa HEM30JIMPOBAHHOTO TPyOOmIpoBoIa
OT yJeJIFHOTO COIIPOTHBIICHHS TPyHTA

bubnuorpadus



