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IIpeaucioBue

Ienn m npuHIMIb! cranaaptuzanuu B Poccuiickont denepannn yCcTaHOBIIE-
el DenepanbabiM 3aKk0oHOM OT 27 aexabps 2002 r. Ne 184-D3 «O TexHUUYECKOM
PEryIUPOBAHUMNY; OOBEKTHI CTAHAAPTU3ALUUU U OOIIME MOJOXKEHUS IPH pa3padoT-
K€ W NPUMEHEHMM CTaHaapTtoB opranusaunid Poccuiickon ®enepauyu —
['OCT P 1.4-2004 «Crangaptuzanus B Poccuiickoit @enepanuu. Cranaaptsl op-
ranuzanuii. OOme MnosoKeHus»; obIme TpeOOBaHMS K IMOCTPOEHUIO, HU3JI0XKe-
HUIO, O)OPMIIEHHIO, COAEPKAHUIO M O0O3HAUEHHUIO MEKIOCYIapCTBEHHBIX CTaH-
JApTOB, NPABWJI U PEKOMEHJALMN IO MEXTOCYyIApCTBEHHON CTAHIAPTU3ALUU U
u3meHeHnit kK HuMm — 'OCT 1.5-2001; npaBuina mocTpoeHusi, U3n0xKeHus, ohopm-
JeHusl 1 0003HAUEHUs] HALMOHAJIBHBIX cTaHaapToB Poccuiickoit ®enepanuu, 060-
mue TpeOOBAHUA K UX COJIEPKAaHHUIO, a TAKXKE MpaBUia OPOPMIICHUS U U3JTO0KEHUS

M3MEHEHUM K HallMOHAJIBHBIM cTaHjaaptam Poccuiickoit denepanuu — 'OCT P
1.5-2004.

CBeneHnusi 0 cTangapre

PA3SPABOTAH: OOO «Hay4yHo-nipou3BojcTBeHHasi (upMa. DJIEKTPOTEX-
HUKa: Hayka W npaktuka» (HII® «2JIHAII»), HanuoHaabHBIM HCCIeIOBATEIh-
CKUM YHHUBEPCUTETOM «MOCKOBCKUN SHEpreTHuecKuil MHCTUTYT», HoBocuOup-
CKUM TOCYJJapCTBEHHBIM TeXHUYeckuM yHuBepcureroM (HI'TY).

BHECEH: JlenmapTaMeHTOM TEXHOJOTMYECKOrO Pa3sBUTHA M WHHOBALMIA
OAO «®CK EDCv.

VYTBEPX/EH U BBEJIEH B IEVMCTBUE:
[Tpukazom OAO «DCK EDC» ot 03.02.2012 Ne 55.

BBEJIEH: BIIEPBBIE.

3aMevaHus M TPEAJIOKEHHMS N0 CTAaHAApTy OpraHM3alldu CcJelyeT HampaBisaTh B
HenapramenTt TexHonoruyeckoro paszputusi U uHHOBanuii OAO «DCK EDC» mo ampecy:
117630,MockBa, yi1. Ak. Henomes, 1. SA, 2JIeKTPOHHO# MOYTOH 1Mo ajapecy: vaga-na@fsk-ees.ru;
smirnova-sn@fsk-ees.ru.

Hacrosmuii JoOKyMeHT He MOKET OBITh TIOJTHOCTBIO MJIH YaCTHYHO BOCIIPOU3BEJICH,
TUPOKUPOBAH U PACIpPOCTPaHEH B KauecTBE O(PHUIIMATBLHOTO W3/IaHUs O€3 pa3perieHus
OAO «DCK EDCw.
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BBenenue

«PykoBosiue ykazaHusl 1O NPOECKTUPOBAHUIO 3a3€MIIAIOLIUNX YCTPOWUCTB
OJICTAHIMI HanpsbkeHneM 6-750 kBy» (mganee mo Texkery: PykoBozsiiue yka3aHus)
pazpaboranbl ¢ yueroM «llomoxxenus o texnuueckoi mnonutuke OAO «DCK
EDC», «<HopM TEXHOIOTMYECKOTO NPOECKTUPOBAHMS IOJCTAHLHMN MEPEMEHHOTO
TOKa C BBICHIUM HanpsibkeHneM 35-750 kB» u apyrux neMcTByrOnuxX HOpMaTUBHO-
TEXHUYECKUX IOKYMEHTOB.

PykoBonsime ykazanusi coaepkar TpeOOBaHUS K 3a3eMJIISIOLIIM YCTPOMCT-
BaM MOJICTAHIINI C OTKPBITHIMU, 3aKPBITBHIMA U KOMILUIEKTHBIMHU PACIPEICIUTEIb-
HBIMU YCTPOWCTBAMH, & TAKXKE C PAaCIPEICIUTEIbHBIMA YCTPOMCTBAMHU C DJIEra3o-
BOM M30JISIIUEN IO YCIOBHSM oOecrieueHus aekTpooezonacHoctd 1 OMC.

B PykoBoasmmx ykazaHUSX JaHbl PEKOMEHJAIMH IO MPOBEACHUIO MpPE-
MPOEKTHBIX U3BICKAHUI, METOJAM PACUETOB MMAPAMETPOB 3a3EMJISIOIINX YCTPONCTB
Y KOHCTPYKTMBHOMY BBITIOJIHEHUIO 3a3€MIISIIOIINX YCTPOUCTB PaCIpeaeIUTENbHbIX
YCTPOWCTB, 3AaHUN U COOPY>KEHUM, pACTIONIOKEHHBIX HA TEPPUTOPUU MOJCTAHIINM,
U OOBEKTOB CBSI3U.

1 Ob1acTh NpUMeHeHUs

Hacrosumii craHaapT pacnpoCTpaHseTcss Ha 3a3eMIISIOIIUE YCTPOWCTBA
BHOBb COOPYKAE€MBIX U PEKOHCTPYUPYEMBIX 3JIEKTPUUECKUX MOJACTAHUMN Hamps-
»eHnem 6-750 kB.

[TonoxeHus: HACTOSILETO0 CTaHAapTa 00s3aTeNbHbI sl MPUMEHEHHs IMpo-
€KTHBIMH, CTPOMTEIbHO-MOHTAKHBIMHU, HAJQJOYHBIMH, SKCIUTyaTallAOHHBIMUA H
PEMOHTHBIMU OpTraHU3AIUSIMU.

2 HopMaTuBHBIE CCHLIKH

B HacTosmeMm craHmapTe WCIOJIb30BaHBI HOPMATHUBHBIE CCHUIKM Ha Clle-
JYIOIINE CTAHIAPThI U BEIOMCTBEHHbIE HOPMATHUBHBIC JOKYMEHTHI.

[IpaBuna yctpoiictBa snekTpoyctanoBok (IIY3)/Munsuepro P®D. - 7-e us-
naaue 2002 r.

I'OCT 12.1.038 - 82. 3nexrpobe3omnacHOCTh. lIpenenbHO AOMYyCTUMBIE
YPOBHH HAMNPSHKEHUN TPUKOCHOBEHUS U TOKOB.

I'OCT 12.1.030-81. DnekTpoOe30nacHOCTh. 3alUTHOE 3a3eMJICHUE, 3aHyJIe-
HUE.

I'OCT P 50571.10-96 (MDK 364-5-54-80). DneKTpOoyCTaHOBKHM 3JaHHIA.
Yacte 5. BeiOop u MoHTax 3yiekTpoobopynoBanus. [naBa 54. 3azemustoniue
YCTPOKMCTBA W 3aIIUTHBIC MPOBOIHUKH.

I'OCT P 50571.21-2000 (MDK 60364-5-548-96). Paznen 548. 3azemuisto-
IIME YCTPONCTBA M CUCTEMbI YPAaBHUBAHUS JJICKTPUUCCKUX MOTCHIIUAIOB B JJICK-
TPOYCTAaHOBKAX, COAEPKAIIMNX 000pyAoBaHHE 00pabOTKH HHDOpMALIIH.

I'OCT 50571.18-2000 (MOK 60364-4-442-93) Y.4. TpeboBanus mo odecre-
yeHuto Oe3zomnacHocTH. Pazmen 442. 3ammra snekTpoycTaHoBOK 10 1 kB ot mepe-
HaIpsHKEHUH, BBI3BAHHBIX 3aMBIKAHHSMHU HAa 3€MITI0 B DJIEKTPOYCTAHOBKAX BBIIIIE
1xB.



I'OCT 51317.6.5-2006 (M3K 61000-6-5-2001). CoBMeCTUMOCTh TEXHUYE-
CKUX CPEJICTB AJIEKTPOMAarHuTHas. Y CTOWYMBOCTh K 3JIEKTPOMArHUTHBIM MTOMEXaM
TEXHUYECKUX CPEJICTB, MPUMEHSIEMbIX Ha AJIEKTPOCTAHUMAX U MOJCTaHIuAX. Tpe-
OOBaHMS U METO/IbI UCTIHITAHUMH.

CO 34.35.311.2004. MeToan4eckue ykazaHUs IO OMPEICICHUIO DJIEKTPO-
MarHUTHBIX OOCTaHOBKM U COBMECTHMOCTH Ha 3JIEKTPUUYECKUX CTAHIMUSAX U MOJ-
CTaHITUSX.

CO 34.21.122-2003. MHCTpyKLUMS MO YCTPOMCTBY MOJHHUE3AIUTHI 31aHUM,
COOPY’KEHUH U MPOMBILUICHHBIX KOMMYHUKanuii. Munsnepro Poccum.

P/ 34.21.122-87. "UHcTpyKuMst IO yCTPOWCTBY MOJIHME3AIIUTHI 3MaHUN U
COOpYyKeHUH".

I'OCT 10434-82. CoenuHenuss KOHTAaKTHBIC djekTpuueckue. Knaccuduka-
nus. OOIIKMe TEXHUYECKUE TPeOOBAHUS.

PJ1 153-34.0-03.150-00. MexoTtpacneBbie MpaBujia Mo OXpaHe Tpyda IMpu
AKCILTyaTaIK 3JIEKTPOYCTAHOBOK.

PJ1 153-34.3-35.125-99. PykoBOACTBO 10 3aIuTe SJISKTPUUECKUX CETEeH 6-
1150 kB oT rpo30BbIX U BHYTPEHHUX NEPEHATTPSKECHUMN.

3 TepMuHbI U onpeaeeHUA

3.1 0a30Basi KOHCTPYKIMS 3a3eMJIAIONIEr0 ycTpoiicTBa: [lepBuyuHas KoH-
CTPYKLIMS 3a3€MJIIOIIET0 YCTPOWCTBA, 3aKiaJblBaeMasl B pacy€r, KOH(pUrypamus
KOTOPOM 3aBUCHUT OT KJIacCa HAINPSKEHUS U KOMIIOHOBKH OOOpYAOBaHUS 3JIEKTPO-
YCTaHOBKH.

3.2 BHeNIHHE YCTpoiicTBa MosHMe3amuThl: Kommeke, cocrosmmii u3
MOJIHUETIPUEMHHUKOB, TOKOOTBOJIOB U 3a3E€MJIUTENECH.

3.3 BHEIIHHWII KOHTYpP 3a3emJjieHUsi (31aHusi). 3aMKHYTHI TOPU30HTAJIb-
HBIN 323€MJIUTEIIb, IIPOJIOKEHHBIA BOKPYT 3/IaHUS.

3.4 BHyTpeHHee yCTpPOicTBO 3a3emienust (3nanusi). CoBOKyITHOCTh Maru-
CTpaJieil 3a3eMJICHUS U OTIEJIbHBIX 3a3€MJIIIOIIMX ITPOBOIHUKOB, PACIIOI0KEHHBIX
BHYTPH 3/1aHUSL.

3.5 BBIHOCHOH 3a3eMJIMTeNb. 3a3eMJIUTEIb, BHITIOJHCHHBIM 3a TMpejeaaMu
TEPPUTOPHUH YPHEProOOHEKTA, HE OXBATHIBAIOIINI TY TEPPUTOPHIO U COSTMHEHHBIN
C 3a3eMJISIIOIIUM YCTPOMCTBOM JHEProo0BEKTa MOA3EMHBIMU WM HAJI36MHBIMH
MPOBOAHUKAMH.

3.6 BbIpaBHMBaHUE NOTeHUHMAJOB: CHWXEHHE Pa3HOCTH MOTECHIMATIOB
(11aroBOro HAMpPSKEHWA) HA MOBEPXHOCTU 3€MJIM WM TMOJIa MHPU MOMOILIM 3alUT-
HBIX TTPOBOJHUKOB, IIPOJIOKEHHBIX B 3€MJI€ WJIM B TIOJIY WJIM HA UX TTOBEPXHOCTHU U
MPUCOEIMHEHHBIX K 3a3eMIISIIOIIEMY YCTPOMCTBY, WM 32 CUET MPUMEHEHUS Clie-
[AAJIBHBIX TTOKPBITUI 36MJIM C HU3KUM YICJIbHBIM COMPOTHBIICHUEM.

3.7 BTOpUYHOEe oOopynoBaHme: Amnmaparypa (yCTpOMCTBa) pelieiiHON 3a-
IIUTHl U 3JEKTPOABTOMATHUKH, MPOTUBOABAPUIHON aBTOMATHUKHU; aBTOMAaTHU3UPO-
BAHHOUW CHCTEMBbI YIPABJICHUSI TEXHOJOTHMYECKUM IMPOIIECCOM; aBTOMATHU3UPOBAH-
HOM CHCTEMBI IUCIIETYEPCKOTO YMPABIICHUS; CUCTEMBI cOOpa U mepenayr uHpop-
Malliy; aBTOMATU3MPOBAHHON HMH(POPMAIMOHHO-U3MEPUTEIHHOM CHUCTEMBI KOM-
MEpPYECKOT0 Yy4eTa 3JEKTPOIHEPIHuH; MPOTUBOIMOKAPHOM CHUCTEMBI; OXpPaHHOU
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CUTHAJIM3AINH; BHUICOHAOIIOACHNS; CHCTEMbI OIEPATUBHOTO TIOCTOSHHOTO TOKA,
CUCTEMBI COOCTBEHHBIX HYX]l nepemeHHoro toka 0,4 kB; cucreMsl ynpapieHus u
CUTHAJIM3AIIMU BCIIOMOTATEILHOTO 000PY/I0BAHUS; CUCTEMbI TUArHOCTUKHU CUIIOBO-
ro 000py/1I0BaHus1, KOHTPOJbHbIE KaOeIH U T.II.

3.8. nBoiiHOE 3aMbIKaHMe HA 3eMJII0: 3aMbIKaHHE Ha 3eMJII0 JIBYX (a3 B
Pa3IMYHBIX TOYKAX CETU C U30JMPOBAHHOM (3a3eMJIEHHON Yyepe3 qyroracsiiui pe-
aKTOpP WM PE3UCTOP) HEUTPAJIBIO.

3.9 ecrecTBeHHBIH 3a3eMuiuTe b. CTOPOHHSIS MPOBOASAIIAS YACTh, HAXOIS-
asiCsl B DJIEKTPUICCKOM KOHTAKTE C 3€MJICH HEMOCPEICTBEHHO WJIM Yepe3 IpoMe-
KYTOUHYIO TIPOBOISIIYIO CPETy, UCTIOIb3yeMast JTsl TIeJICH 3a3eMIICHUS.

3.10 3azemuienue: [IpemHamepeHHOE JJIEKTPUUECKOE COCAMHEHUE KaKOM-
JM00 TOYKHU CETH, DJIEKTPOYCTAHOBKU WM OOOPYAOBAHHS C 3a3€MIISIOIINM YCT-
POMCTBOM.

3.11 3azemuisiromiee ycTpoiicTBO: COBOKYIHOCTH 3a3€MIIMTENS U 3a3€M-
JISTFOIIUX TIPOBOHUKOB.

3.12 3azemuuresib: [IpoBojdias 4acTh WJIM COBOKYIHOCTH COETUHEHHBIX
MEXIy COOOM MPOBOMAIIMX YACTEH, HAXOJAIIUXCS B DJIECKTPUYECKOM KOHTAKTE C
3eMJIeld HEMOCPE/ICTBEHHO WJIM Yepe3 MPOMEKYTOUHYIO ITPOBOJIAIILYIO CPEIy.

3.13 3azemusirommii mpoBogHMK: [IpOBOJHUK, COSAMHSIONUN 3a3eMilsie-
MYIO 4acTh (TOYKY) C 3a3€MJIIUTEIIEM.

3.14 3ampbikaHue Ha 3eM0: CrydallHBIA SJCKTPUUECKUNA KOHTAKT MEXIY
TOKOBEIYIIUMH YaCTSIMHU, HAXOIAMIUMUCS IO HAMPSOKEHUEM, U 3eMIICH.

3.15 3ammTHOE 3anyJieHue: [IpenHaMepeHHOE COCTMHEHUE OTKPBITHIX MPO-
BOJSIIMX YAaCTEW AJIEKTPOYCTAHOBOK HampspkeHueM A0 1 kB ¢ rimyxo 3a3eMinéHHon
HEUTpasnbo TpanchopmaTopa.

3.16 3amuUTHBIA 3a3eMJISIIOIIMII MPOBOJHUK. 3allUTHBIA MPOBOIHHUK,
MpeIHAa3HAYCHHBIN JUIsI 3aITUTHOTO 3a3€MJICHHUS.

3.17 3amUTHBI NMPOBOJHUK yYpPaBHMBAHHMSI NMOTEHUMAJIOB. 3alIUTHBIN
MIPOBOJIHUK, MPEAHA3HAYEHHBIN JIJIs1 3aIIUTHOTO YPAaBHUBAHUS TTOTCHIIHAJIOB.

3.18 30Ha HYJIeBOT0 MOoTeHIHAJAa (OTHOCHTEIbHAA 3eMJIs1): YacThb 3eMiu,
HAXOJIAIIASCA BHE 30HBI BIUSHUS KAKOTO-TMOO 3a3eMITUTENS, JIEKTPUUECKHUMN T0-
TEHIIMAJl KOTOPOI MPUHUMAETCS PAaBHBIM HYJIIO.

3.19 30Ha pacTrexkaHus (JIOKaJbHAs 3eMJIsl): 30HA 3EMJIM MEXKIY 3a3eMJIIU-
TEJIEM W 30HOU HYJIEBOTO MOTEHIHANA. TepMHUH 3em1s CIeTyeT TOHUMAaTh KaK 3eMm-
JI51 8 30He PACMEKAHUSI.

3.20 MCKyCCTBEHHBIH 3a3eMJIMTeNb: 3a3eMJIUTENb, CICIIUATBHO BBIMMOJI-
HSAEMBIN JJI5 LIEJIEH 3a3€MIICHUS.

3.21 xoppo3us 3azemuuTeseii: Pazpymienue 3azemiuresnield BCICICTBUE UX
DIEKTPOXUMHUYECKOTO B3aUMOJECUCTBUS ¢ KOPPO3ZUOHHOM CPEIOM WIIU 110 BO3AEH-
CTBHEM CTEKAIOIINX C 3a3€MJIUTEISI IIEPEMEHHBIX U MTOCTOSTHHBIX TOKOB.

3.22 xo3pdunuent nepenaun: OTHOIICHHE HAMOOJBIIETO 3HAYCHUS HM-
MyJibca HAIpPSOHKEHUS Ha 3a3eMJISIONIEM yCTPONCTBE K HaWOOJbIIEMY 3HAYEHUIO
MMITYJIbCA HAMPSDKEHUS HA BXOAHBIX TIOPTaX TEXHUYECKUX CPEJICTB.

3.23 MarucTpajb 3a3emiieHus. 3a3eMIISIONIUNA MPOBOJAHUK C JIBYMS WIIH
0oJee OTBETBIICHHUSIMHU.



3.24 HanpsKeHHe Ha 3a3emJsiioleM ycTpoiicTBe: HampspkeHue, BO3HHU-
Karollee MEXy TOUYKOM BBOJAA TOKAa B 3a3€MJIMTEIb U 30HOM HYJIEBOTO NOTEHIMA-
na.

3.25 Hanpsi’keHHe MPUKOCHOBeHMs: HampsokeHue MeXIay IBYyMS OTKPBI-
TBHIMU MPOBOJAIIMMH YACTIMHU WIIM MEXKAY OTKPBITOM MPOBOJAIIEH YaCTHIO U 3€M-
JIe! TIpU OTHOBPEMEHHOM ITPUKOCHOBEHUHU K HUM YE€JIOBEKA WM )KUBOTHOTO.

3.26 nanpsizkenue mara: HanpsokeHue Mexay AByMsl TOYKaMU Ha MOBEPX-
HOCTH 3€MJIM, Ha PACCTOSHUM 1M OJIHA OT APYTOM, KOTOPOE NPUHUMAETCSI PaBHBIM
JUIMHE 111ara 4eJIoBeKa, IPU OJHOBPEMEHHOM IIPUKOCHOBEHNHU K HUM YeJIOBEKA WIIN
YKUBOTHOTO.

3.27 nyJeBoii 3amuTHBINH NpPoBoAHUK (PE-npoBoaHuK): 3amuTHbIN mpo-
BOJIHUK B JJIEKTPOYCTaHOBKax 10 1 kB, mpeaHa3HayeHHBIN I TPUCOETUHEHUS
OTKPBITBIX MPOBOJAIINX YaCTEN K TNIyX03a3€MJICHHOM HEUTpaIyd UCTOYHMKA ITUATA-
HUSL.

3.28 nyneBoii paGoumii (HeiiTpanabHblii) NPoBOAHUK (N-POBOAHUK):
[IpoBogHUK B 3JEKTpoycTaHOBKax A0 | kB, mpenHa3HauyeHHBIA U1 TUTAHUS
JIEKTPOIIPUEMHUKOB U COEIMHEHHBIN € TIIyX03a3¢MJICHHOW HEUTPAJIBIO T€HEPATO-
pa wiu TpaHcpopMaTopa B CeTAX Tpex(azHOTo TOKa, C TIyXO 3a3€MJICHHBIM BBIBO-
JIOM MUCTOYHHKA OJHO(]A3HOrO TOKA, C TITyX03a3eMJICHHONW TOUKOM MCTOYHUKA B Ce-
TSAX IOCTOSIHHOTO TOKA.

3.29 o:xxmmaeMoe HamNpsizKeHHe NMPUKOCHOBeHUsi: Hanpsokenue Mexmay on-
HOBPEMEHHO JOCTYITHBIMU MPUKOCHOBEHHIO MPOBOASIIMMU YaCTSIMU, KOTJa Yelo-
BEK WJIM )KUBOTHOE MX HE KACAETCS.

3.30 oTkpbITasi npoBoAsilas YacTh: JlocTymHass MPUKOCHOBEHUIO MPOBO-
JSIast YacTh AJIEKTPOYCTAHOBKH, HOPMAJIBHO HE HAXOMSIIAACS T0]T HAMIPSKEHUEM,
HO KOTOpas MOKET OKa3aThCs IMOJ HAMpPSHKEHUEM IPU MOBPEXKIECHUH OCHOBHOMU
W30JISL Y.

3.31 onopHas Touka 3¥Y: Touka Ha 3a3eMIISIFOIIIEM YCTPONCTBE, SBIISAIONIAS-
cs1 HauboJiee YacThIM MECTOM BBOJA TOKa. TaKMMM TOUYKaMH MOTYT OBITH — MeCTa
3a3eMJICHHS HelTpasei TpanchopMaTopoB.

3.32 MOTEeHIHAJIONOBLIINAIINNA TOK: TOK, CTEKAIOIIMUI ¢ 3a3€MIIUTENS B
3EMJIF0 M CO3JIAIOIINN HAIIPSHKEHUE HA 3a3€MIISIOIIEM YCTPOMCTBE.

3.33 pa3psii CTATHYECKOr0 dJIeKTpu4yecTBa: VIMIynbCHBIN TIEPEHOC DIIEK-
TPUUECKOTO 3apsja MEXAY TeJaMu C Pa3HbIMHU 3JEKTPOCTATUYECKUMH MOTEHLHA-
JaMu MpU HENOCPEACTBEHHOM KOHTAKTE WJIM NMpU COMMKEHUU UX HA HEKOTOPOE,
JIOCTATOYHO MAJIEHbKOE PAaCCTOSIHUE.

3.34 pa3HOCTh NMOTEHUMAJIOB Ha 3a3eMiisolleM ycTpoiictBe: PasHoCTh
MOTEHIMAJIOB, BO3HUKAIOWIAS MEXAY Pa3IN4YHbIMA TOYKAMHU 3a3€MIISIFOLIETO YCT-
pOICTBA MOJICTAHIIMU NTPU KOPOTKOM 3aMbIKAHUH B 3JIEKTPUUYECKON CETH, BbI3BAH-
Has MPOTEKaHUEM TOKa KOPOTKOI'O 3aMbIKaHUS 10 3JIEMEHTaM 3a3€MJISIOIIEro yCT-
pOIICTBAa M paCTEKaHUEM €TI0 B 3EMIIE.

3.35 coBMellleHHBII HYJIeBOH 3alIUTHBIA M HYyJIeBOH padouuii MpoBoJI-
HuK (PEN-npoBoanuk): IIpoBogHuk B 3nekTpoycTtaHoBKax 10 1 kB, coBmemiato-
i QyHKIKMK HYJIEBOTO 3aIIMTHOTO U HYJIEBOIO pab0o4ero MpoBOJHUKOB.



3.36 conpoTuB/IeHUe 3a3eMJIAIONIETr0 ycTpoiicTBa: OTHOILIEHUE HAMPshKE-
HUS Ha 3a3eMJISIOIIEM YCTPOMCTBE K MOTEHITMAIOTIOBHIIIAIOIIEMY TOKY.

3.37 TokooTBOA: YacTh MOJIHUEOTBOIA, IPETHA3HAYCHHAS 1 OTBOJIa TOKA
MOJTHUHY OT MOJTHUETIPUEMHHUKA K 3a3EMIIUTEIIIO.

3.38 ypaBHHBaHHe MOTEHIMAIOB: DJICKTPUICCKOE COSAMHEHHUE TPOBOIS-
IIMX YacTeW JJIs JOCTH)KCHHS PaBEHCTBA UX MOTEHIMaNoB. CucTeMa ypaBHUBAHMUS
MOTEHIINAJIOB — COBOKYITHOCTh MPOBOSINNX YacTeld U COSAMHUTEIHHBIX TIPOBOJI-
HUKOB YPaBHUBAHHUS ITOTEHITNAJIOB.

3.39 ycTOMYHMBOCTH K 3JEKTPOMATHMTHOH IoOMeXxe, NOMeXOYyCTOHYH-
BOCTh: CrHOCOOHOCTh TEXHHUYECKOTO CpEACTBA COXPAHATh 3a/laHHOE KAadyeCTBO
GYHKIIMOHUPOBAHUS TPU BO3ICUCTBUM HA HETO BHEIIHMX MOMEX C PErjaMEHTH-
PYEMBIMH 3HAUCHUSMU [apaMeTPOB B OTCYTCTBHE JTOMOJHUTEIBHBIX CPEICTB 3a-
IIUTHI OT TTOMEX, HE OTHOCSIIUXCS K MIPUHITUITY JACHUCTBUS WIN MMOCTPOCHUS TEXHHU-
YECKOTO CPEJ/ICTBA.

3.40 ’3KBHBaJIEHTHOE y/eJIbHOE CONMPOTHBJIEHNE 3eMJIM ¢ HEOAHOPOTHOM
CTPYKTYPO#i: YelbHOE 3JEKTPUUECKOE COMPOTUBICHHE 3€MJIM C OJHOPOJHOM
CTPYKTYpOi, B KOTOPOH COIPOTUBIICHUE 3a3€MIIAIOIIETO YCTPOUCTBA UMEET TO K€
3Ha4YEHHE, YTO U B 3€MJI€ C HEOJTHOPOJIHOMN CTPYKTYPOH.

3.41 »3jeKTpOMArHUTHASI COBMECTHMOCTH TexHH4YecKux cpeactn: Crio-
COOHOCTh TEXHMUYECKHUX CPEACTB (YHKIIMOHUPOBATH C 33JaHHBIM Ka4eCTBOM B 3a-
JTAaHHOW JIEKTPOMAarHUTHON OOCTaHOBKE M HE CO3/1aBaTh HEIOMYCTUMBIX JIEKTPO-
MarHUTHBIX TTIOMEX JIPYTUM TEXHHUYECCKUM CPEJICTBAM.

3.42 3y1eKTpOMarHuTHasi 00cTaHoBKka: COBOKYIMHOCTh AJIEKTPOMArHUTHBIX
SIBIICHUH, TTPOIIECCOB B 3aJJaHHON 00JIACTH MPOCTPAHCTBA, B YACTOTHOM U BPEMEH-
HOM Jara3oHax.

3.43 3JIeKTpOMArHUTHasI MoMexa: DJICKTPOMArHUTHOE SIBJICHHE, MPOIIECC,
KOTOpbIE YXYAIIAIOT WA MOTYT YXYAIIUTh KAa4eCTBO (PYHKIIMOHUPOBAHUS TEXHHU-
YECKUX CPEJICTB.

4 O003HaYeHHS U COKPALLICeHUS

AT - aBTOoTpaHchopmaTop

BJI - BO3/lyIlIHasl JIMHUSI DJIEKTpOoNepeadn

BY - BBICOKOYACTOTHAasI(bI)

B23 - BEpTUKAJIBbHOE IEKTPUYECKOE 30HIUPOBAHNE

rmy - TJIaBHBIN IIUT YOPABJICHUS

AI'P - Iyroracsiiiuii peaKkTop

3Py - 3aKPBITOE PACHPEIETUTEIBHOE YCTPOMCTBO

£} - 3a3eMJIIIOIIIEE YCTPOMCTBO

K3 - KOPOTKOE 3aMbIKaHUE

KJI - KaOeJbHAas JIMHKS DJICKTPOTepe1aun

KPY - KOMIJIEKTHOE PaclpeesINTENbHOE YCTPOHUCTBO

KPYD - KOMIUIEKTHOE PaclpeeIuTeIbHOE YCTPOMCTBO C AJIEra3oBoi U30-
JsIuen

OoPYy - OTKPBITOE PACTIPEICIUTEIIBHOE YCTPONUCTBO

o1y - 00111eN0/ICTAHIIMOHHBIH MYJIBT YIIPABICHUS

OIIH - HEJIMHEWHBIN OTPaHUYUTEND [IEPEHANPSKEHUN




IncC - IOJICTaHIIUs

PB - pa3psIHUK BEHTUJIbHBIN

Py - pacnpeAeuTeNbHOE YCTPOHCTBO
P3A - peJieiiHas 3almTa 1 aBTOMAaTHKA
PII - pEIeHHBIN IUT

T - TpanchopmaTop

TT - TpanchopMaTop ToKa

TH - TpaHcOpMATOP HANPSKEHUS

TC - TEXHHUYECKOE CPEICTBO

YPOB - YCTPOWCTBO PE3€PBUPOBAHUS OTKa3a BBIKIKOYATENIEH
IMC - 3JIEKTPOMAarHuTHasi COBMECTUMOCTh

5 O0mme nosoKeHNs

5.1 B cootBerctBuH ¢ TpeboBanusimMu CO 153-34. 20.122-2009 «Hopmb Tex-
HOJIOTMYECKOT0 MPOECKTUPOBAHMS MOJICTAHLIUNA MEPEMEHHOIO TOKa C BBICIIMM Ha-
npsbkeHueMm  35-750 kB» B mpoekTte omkeH ObITh pa3padoTaH paszzien (Tom) «3a-
HIMTa OT NMEepPEHANPSLKEHHM, 3a3€MJIEHUE, JIEKTPOMarHuTHasi COBMECTUMOCTEY. B
cocTaB pazaena (Toma) o 3Y J0KHBI BXOJAUTH NOSICHUTENbHAS 3aIIMCKA U YepTe-
KU 3a3€MJISIIOLLETO YCTPOMCTBA.

B nosicHuTenbHOM 3anmucke OJKHBI OBITh JJaHBl PE3yNbTaThl pacyeTOB HOP-
MHUPYEMBIX TapaMETPOB 10 yCIOBUAM olecrieueHus aaekTpodesonacHoct 1 IMC
C yKa3zaHueM pacueTHbIX Touek K3, 3nauennii TokoB K3 u ux cocrasnsromux (To-
KU HeWTpasiel TpaHcopMaTopoB/aBTOTpaHCcPopMaTopoB, Toku 1o BJI, norennua-
JIOTIOBBIILIAOIIUE TOKH).

5.2 3V nomxHO 00ECHeunTh 3aIUTY OT MOPAKEHUS dIEKTPUUYECKUM TOKOM
(3:1eKTpOOE30MacHOCTh MEPCOHANA) TPU TMOSBICHUH ITOTCHIIMAIOB Ha OTKPBITHIX
MPOBOJALIMX YACTSIX B HOPMAJIbHBIX U aBAPUMHBIX PEKUMaX pabOThl AJIEKTPOYC-
TaHOBOK. DJEKTPOOE30MaCHOCTh XapaKTepU3yeTCsl MPENeIbHO JOMYCTUMbIMU 3HA-
YEHUSIMA HaNpPsHKEHUsS] TPUKOCHOBEHUS U JIOJDKHA OBITH oOecreueHa mpu JitoObIX
YCIIOBUSIX AKCILTyaTallMK MoAcTaHuu. [IpenenbHo JomycTUMbIE 3HAaYUEHUsT Halpsi-
eHui nmpukocHoBeHus yctanoBeHbl B 'OCT 12.1.038 — 82 (ITpuoskenue A).

3V J0mKHO MMETh NapaMeTpbl, 00ECIeUnBaloIUe 3JIEKTPOMArHuTHYIO CO-
BMECTUMOCTb 000PYI0BaHMs 3JIEKTPOYCTAaHOBOK. B cooTBeTcTBUU ¢ TpeOoBaHMS-
Mu OMC 3V 10KHO OBITH BBITIOJHEHO TaK, YTOOBI YPOBHU HAMPSKEHUM M TOKOB,
BO3/ICICTBYIOIIMX Ha BTOPUYHOE OOOpPYNOBaHUE MPU KOPOTKUX 3aMBIKAHMUSX U
KOMMYTAIUSAX B MEPBUYHBIX IEMSAX, HE MPEBBIAIA JTOMYCTUMBIX 3HAUCHHUUN IS
BTOpUYHOTrO 00opynoBaHus. [lonmycTumble (MCIBITaTENbHBIE) YPOBHU 3JIEKTpOMAr-
HUTHBIX Bo3nercTBui yctanoBiaeHsl B 'OCT P 51317.6.5-2006.

3V nomxHO 00ecreunTh HAJIEKHOE 3a3€MIICHUE YCTPONUCTB MOJTHUE3AIIUTHI U
OTpaHUYUTEIIEN NEPEHAIIPSKEHUN. B COOTBETCTBUU € 3TUM I'PO30BBIE U KOMMYTa-
LMOHHBIE TIEPEHANPSIKEHUSI, BO3JICHCTBYIOIIME HA W3OJSLUI0 EPBUYHOTO U BTO-
pUYHOTO 00O0PYJIOBaHUS COOTBETCTBYIOIIETO Kiacca HAIpSKEHUs, HE TOJIKHBI
MPEBBIIIATH JOMYCTUMBIX YPOBHEH.

3V npenHazHayeHO TaKXKe Ul peau3aluu padoyero 3a3eMJICHHs JIEKTPO-
YCTAHOBOK BCEX HAIIPSKECHUM.




5.3 Ilpu mpoextupoBanuu 3Y MOKHBI OBITH 00ECIICUEHBI:

- 3al[UTa €CTECTBEHHBIX 3a3€MJIUTENICH W MPOBOMASIIMX KOMMYHHUKAIIUN OT
MOBPEXJICHUA MPU MPOTEKAHUH (CTEKaHUH ) TOKOB aBApPUMUHBIX PEKUMOB;

- B3PBIBO- U M0Kap00E30MacCHOCTh AJIEKTPOYCTAHOBOK, 000OPY/IOBaHUS U CO-
OpYKEeHHMH (3a CU€T HUCKIIOUEHHUS TeperpeBa HCKYCCTBEHHBIX U €CTECTBEHHBIX
AIEMEHTOB 3Y, BOZHUKHOBEHUS JJIEKTPUUYECKUX OYT U UCKPEHUS MEXKIY OTKPBI-
TBIMHA MPOBOJISAIIAMH YacCTSAMH, BKJIIOYAsl 3a3€MIISIOIINE TTPOBOJHMKHU, C PA3HBIMU
MOTCHITUAJIAMH );

- ICMCTBUE PEJICHHBIX 3alIUT OT 3aMbIKAaHUW HA 3€MIIIO.

HagexxHOoCTh BBIMOJMHEHUS TepedyrcieHHbIX (yHKui 3Y obecnednBaercs
COOJII0JIEHNEM HOPMHUPYEMBIX MTAPAMETPOB 3a3EMJISIOIIETO YCTPOUCTBA.

5.4 TIpoekTupoBaHUE 3a3EMIISIONIETO YCTPONUCTBA PEKOMEHAYETCS MPOBO-
JUTh Ha CTaIMH «IIPOEKTHAs JOKYMEHTALMs», KOr/1a MPOpadOTaHbl PEILICHMS:

- 10 CTPOUTEIBHOM YaCTH;

- [10 CX€MaM, COCTaBy U KOMIIOHOBKaM IEPBUYHOIO 000PYA0BaHUS;

- TI0 COCTaBy U PacIOJIOKEHUIO BTOPUYHOTO 000pYyAOBaHUA U 000pyAOBa-
HUS CBSI3U;

- 110 TpaccaM MPOKJIAAKU Kadesel BceX HANpsHKeHUN M Ha3HAYCHUH;

- 110 TpaccaM MPOKJIAAKU TPyOOIPOBOAOB BCEX Ha3HAUEHMI, BKIIOYAs BO3-
JyXOBOJBI.

5.5. Ha craguu «paboyas JOKyMEHTAIUs» BBIOJHAIOTCS paboune 4epTeKu
neraneit 3Y (mpucoeuHEHUE K 000pYyAOBaHUIO, MTPUCOCAMHEHUE €CTECTBEHHBIX
3a3eMJIMTENEH, 3a3EMIICHHE SKPAaHOB U 000JI04eK Kabesel ¢ MpOBEPKON UX TEPMHU-
YECKOW CTOMKOCTH, KOHCTPYKLHSI CBAPHBIX COEAWHEHHW, YTOYHEHHE NPOKIAIKH
3a3eMJISIOIIMX MPOBOAHUKOB BHYTPHU MOMEIIEHUN U T.1.). [JomyckaeTcs mpoBene-
HUE TIPOBEPOYHBIX PACUETOB M MECTHBIE U3MEHEHUS] KOHCTPYKLUMH 3Y, HE MPUBO-
JSIIUE K U3MEHEHUIO €€ CTOMMOCTH B CTOPOHY YBEJIMYEHHS.

5.6 IIpoextupoBanue 3V, Kak MPaBUIIO, BKIIOYAET CICTYIONINE dTaIlbl:

- IPOBEAECHUE MPEIITPOCKTHBIX U3BICKAHMIA;

- IPOEKTUPOBAHUE 3a3EMIIIFOLIEH CETH B 3JaHUAX U COOPYKEHUSX;

- pa3zpaboTka 0a30BOM KOHCTpyKIMH 3Y Ha OTKPHITOM YacTH pachpeneiu-
TEJIbHBIX YCTPOWCTB;

- pacy€Tbl U KOPPEKTUPOBKA 0a30BOM KOHCTPYKIMH C YUETOM BCeX TpeOo-
BaHUU K 3Y, BKJIIOYAsl YTOYHEHUE YHUCIIA U PACHOJIOKEHUSI UCKYCCTBEHHBIX 3a3€M-
JUTENEe M 3a3eMIIIOIIMX MPOBOJHUKOB, UX C€YEHHUS (C YUETOM TEepMHUYECKOU
CTOMKOCTU U KOPPO3UN).

5.7. PexoMeHyeTCsl Ha CTaAuM «paboyasi JOKYMEHTALMs» BKIIOYUTh B CO-
CTaB MPOEKTa padOTHI MO MPOBEPKE MAPAMETPOB CMOHTUPOBAHHOTO 3Y B COOTBET-
CTBUU ¢ METOIMYECKUMH YKa3aHUSIMU IO KOHTPOJIIO COCTOSIHUS 3a3€MIISIOLIUX
YCTPOMCTB 3JIeKTpOycTaHOBOK. Ilo pe3ynbTaram mpoBepku B paboune 4depTeru
JIOJDKHBI OBITh BHECEHBI HEOOXOIMMbIE KOPPEKTHUPOBKHU. PaboThl mo mpoBepke 3Y
JTOJKHBI BBITTOJTHATHCS CIIEHUAIM3UPOBAHHBIMU OPTraHU3ALUSIMU.
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6 Hopmupyemblie mapamMeTpbl
3V 3JeKTprUYecKOl MOACTAHIIUK JOJDKHBI 00eCTieYMBaTh HOPMUPYEMBbIE T1a-

pametpsl (Tabu.1) mo ycioBusiM oOecrieueHus snexrpodesonacHoctd 1 IMC s
HOpMaJIbHBIX W HaMOOJIee OMACHBIX aBAPUIHBIX PEKHUMOB:

- ogHodazHoe (1Byx(ha3Hoe) KOPOTKOE 3aMbikaHue Ha 3eminto Ha [1C;
- KOPOTKOE 3aMbIKaHHE Ha 3eMJII0 Ha JIMHUAX, oTxoasmux ot [1C;
- IBOMHOE 3aMbIKaHHE Ha 3€MJII0 B CETH C M30JMPOBAHHOMN (3a3eMIEHHON Ue-

pe3 Iyroracsiiufii peakTop WA PE3UCTOP) HEUTPaJbIO;

- CTEKaHME TOKOB MOJIHUM U TOKOB Y€pe3 OrPaHUYUTENM NIEPEHAIIPSIKECHNN;
- CTEKaHWE TOKOB HECUMMETPHUU Y TOKOB IIYHTUPYIOIIUX PEAKTOPOB.

Tabmuma 1 — Hopmupyembie mapaMeTpsl 3a3eMIISIONIETO YCTPOMCTBA

HopMupyemsblii mapamerp

I[Ol'[yCTI/IMoe 3HAYCHHUC

Hanpsxenne
HUSL.

IIPUKOCHOBE-

T'OCT 12.1.038-82 (cm. [punoxenue A).

[IpenenpHO OMYCTMMOE HampsiKEHUE MPUKOCHOBEHUS 3aBH-
CHUT OT BpeMeHu oTkimoueHus K3.

YD n.1.7.91. B kauecTBe pacueTHOTO BPEMEHHU BO3/1CHCTBUSA
cleyeT NMpPUHUMaTb CyMMYy BpPEMEHHU ICHCTBHS 3alUThl U
IIOJIHOTO BPEMEHHU OTKIIIoYeHMs BbIKItouarend. [Ipu ompene-
JIEHUM JONYCTUMBIX 3HAUEHUN HaNpsKEHUH NPUKOCHOBEHUS
y pabouux MecT clieAyeT NPUHUMATh BpeMs JAEHCTBHS pe-
3€pBHOU 3aIMTHI, a I OCTAIBHOW TEPPUTOPUU — OCHOBHOU
3aLIUTBHI.

B kauecTBe pabounx MecCT Ha MOACTAHLINHU, KaK IPaBUIIO, pac-
CMaTpHUBAIOT BBIKJIIOYATENIH, Pa3beAUHUTENN U TpaHchopMma-
Topsl/aBToTpanchopmatopsl ¢ PITH, u3mepurensHbie TpaHc-
(hopmaTopsl.

ComnpoTHBICHUE 3a3EMIISIIO-
LIEr0 YCTPOMCTBA.

oydSrn.l.7.
IIpenenpHO nOMyCTHMBIE 3HAYEHUS CONIPOTUBIEHUN 3Y mpu-
BeJieHb! B [Ipunoxkenue A.

Hanpsoxenue Ha 3Y oTHOCH-
TEJIBHO 30HBI HYJIEBOIO IO-
TEHLMaA.

ny>2n.1.7.89.

Hamnpsbkenue Ha 3V nipu cTeKaHUU ¢ HETO TOKA 3aMbIKaHUS Ha
3eMJII0 He J0JDKHO, KakK IpaBuilo, npesbimath10 kB.
Hanpsokenne Beime 10 kB Ha 3V gomyckaercsi, eciau UCKITO-
YEH BBIHOC ITIOTEHIIMAJIA 33 IIPEAECIIbI [IOICTaHLIUH.

[Ipu HanpsxeHuu Beile 5 KB 10MKHBI OBITH IPETyCMOTPEHBI
MEpBbI MO 3aIIUTe U30JSIIUU OTXOAALIMX Kabenel CBsI3u U Te-
JIEMEXaHUKE W II0 MPEJOTBPAIICHHUIO BBIHOCA OMNACHBIX IIO-
TEHLMAJIOB 34 MPEEIIbl IOICTAHLIUH.

HanpskeHne mexny Kakow-
a1M00 TOYKOH 3a3eMJICHHS
CUJIOBOTO o0opynoBaHus
(mpu K3 Ha 3emito) u TOY-
kamu 3Y B MecTe pacmoso-
KEHUS BTOPUYHOTO 000pY-
nosanust (P, OITY u ap.),
K KOTOPOMY NPUXOAAT KOH-
TPOJIbHBIE Kabenu OT CHIIO-
BOr0 000pYy/IOBaHMSL.

CO 34.35.311-2004 (I1.B.1).

Jlnsa ueneit ¢ HOMUHAJIBHBIM HamnpsikeHneM He 6omnee 250B —
2 xB.

[Ipu ucnonp30BaHUK KOHTPOJIBHBIX Kabemei, dneKTpudeckas
MPOYHOCTH M30JISIIIUU KOTOPBIX HIKE 2 KB, HanmpsokeHue
JOJKHO OBITH TPUHSATO PABHOE UCIIBITATEILHOMY HAMpsiKe-
HUIO.

11




HopMupyemsblii mapamerp

JomycTumoe 3HaYeHHe

5. | Temneparypa nHarpeBa 3a- | [IYD mm.1.4.16,1.7.126
3eMJICHHBIX C ABYX cTopoH | Kabenu ¢ OymakHOW MpONUTAaHHOM M30JSIME Ha HampsiKe-
SKpaHOB W OpoHH Kabeneii | Hue 10 10 kB < 200°C,
npu K3 Ha mojacranuuu. kab6emu ¢ [IBX wzomsamumen < 1600C,

Kabenu ¢ M30JSAIUEH U3 CIIUTOrO MOJUATUIICHA WITU TPOIH-
JICHOBOU pe3UHBI < 2500C,
Ka0enu ¢ U30JSIIHe U3 OyTUIIOBON PEe3UHBI < 220°C.

6. NmmynseHbiii motennuan Ha | CO 34.35.311-2004 n1.2.2.
3V npu KoOMMyTaIusaX CuiIo- | J{as BTOpUYHBIX Ieneil HalpsHKSHHs U TOKa, 3a3€MJICHHBIX Ha
Boro obopyznosanus u K3 Ha | PV, He 6onee 2,5 kB*Kiepen. Koappuuuent nepenaunt Kiepen
3eMJIIO. OTIPECIISIOT FKCIIEPUMEHTAIBHO WJIM PACUCTHBIM ITYTEM.

Haunmenbmee 3naueHne Kyepey = 2.
Jl1st BTOpUYHBIX LIEeTIeH, He 3a3eMJIeHHBIX Ha PY, - He Ooiee
10 xB.

7. | Temneparypa HarpeBa 3a- | [IYDO n.1.4.16.
3eMISIOLMX TIpoBOAHKKOB 1 | He Gonee 400°C (¢ Y4eTOM KOPPO3HMOHHOTO U3HOCA).
3a3eMJIMTENICH Tpu  KOpOT- | JIJisl CTambHBIX IPOBOJIHHUKOB, IPUCOSAMHICMBIX K arapa-
KUX 3aMBIKaHHUSIX. TaMm, - He OoJee 300°C.

8. | Paccrostane ot 3Y momHue- | OnpeaensoT pacueToM U3 YCIOBUS UCKITIOUSHUS MPo0Oos C
OTBOJIOB J10 000pya0BaHus U | 3Y MOJHHEOTBOAOB Ha MIEPBUYHBIC U BTOPUYHBIC 1Ienu. B
KaOeNBHBIX Tpacc BTOPUY- | pacdyeTax CPEAHIOI0 HANPSHKEHHOCTD AIEKTPUISCKOTo MpoOost
HBIX LICTICH. B rpyHTe npuHuMaroT no PJI 153-34.3-35.125-99 (CO

34.35.125-99), ta6un. [115.3, Cm. npmiioxkenne A.

9. | CompoTHBIIEHHE  KOHTaKTa He 6onee 0,050m
MEXy 3a3eMJISIONINM IIPO-

BOJHUKOM H 3a3eMJISIEMbIM
000pyIOBaHUEM.

10. | Koppo3uonnoe cocrosiaue | Pazpymenne He Gonee 50% ceueHus: (IpW BBITIOJHEHUH IT.7
AIIEMEHTOB  3a3€MIISIFOIIETO | 10 TeMIepaType Harpena).

YCTpOICTBA B  Ipolecce
HKCIUTyaTaIlH.

7/ IlpeanpoeKTHbIE N3BICKAHUA M COOP MCXOAHBIX JAHHBIX.
7.1 Ha sTane nmpeanpoeKTHBIX M3bICKAaHUW JTOJKHBI OBITh BBIMOJHEHBI ClIe-

JTYIOIIE PabOThI:

- BhIsIBJIIEHBI U HAHECEHBI HA CUTYAllMOHHBIN IUIAH BCE MHKEHEPHBIE COOPY-
YKEHUSI, HAXOIAIIeCs] BOM3HU IUIoIaaKu npoektupyemoin T1C.

- BBINIOJHEHO BEPTUKAIBHOE BJIEKTPUYECKOE 30HIUPOBAHME TPyHTa Ha
IUIOIAAKe 3JIeKTpoycTaHOBKU (cM. Ilpunokenune A). ['myOuHa 30HIMpOBaHHUS
noJDKHA OBITH HE MeHee S5 auaronaneit miomaaku [1C. Ecnu n3-3a orpaHnueHHbBIX
pa3sMepoB IJIOAAN TEPPUTOPHUH 30HAUPOBAHUS HEBO3MOKHO BBITIOJHUTH U3MEPE-
HUS U1 YKa3aHHOW TIyOWHBI 30HIMPOBAHUSI PEKOMEHIIYETCSl MCIOJIb30BaTh T'€0-
JIOTUYECKUE JJAHHBIE O CTPOCHUU TPYHTOB B MECTE CTPOUTEIHCTBA MOJCTAHIIMH.

- B rpyHTax ¢ yzienbHbIM CONPOTUBICHUEM BepxHero ciiod Huxke 50 OM'M u
B pailoHaX, pacHoJIOKEHHBIX kHee 48 mapajuiend, HeoOXOIUMO BBITIOJIHUTH OT-
peneneHrne KOppOo3UOHHBIX CBOMCTB I'PYHTA C IIEJbI0 BRIOOpA CEUEHUS 3a3€MIIUTE-

12



7151, 00ECTIeUnBAIOIIEr0 €ro JOJTOBEYHOCTh B TEUEHHE 3aJaHHOTO CPOKa CITY>KOBI.
Bo Bcex ciydasix AODKHBI OBITH MPEACTaBICHbl T€OXMMHUYECKUE JaHHbIe (001as
MUHEpaJIN3alus TPYHTOBBIX BOJ, KOoHIeHTpalusa noHoB ClI° u SO, ") u koppo3u-
OHHAsl aKTUBHOCTh TPYHTA MO OTHOILICHUIO K CTAIN U OETOHY.

Pe3ynbTaThl M3MepeHUi 3JIEKTPUUYECKOTO COMPOTUBICHUSI TPYHTA JOJIKHBI
ObITh TIPUBEACHBI K HanbOosiee HEOIAronpPUATHBIM KIMMAaTHUYECKUM YCIOBUSM (CM.
[Ipunoxenue A). XapakTepUCTHUKU 3JIEKTPUUYECKON CTPYKTyphl TpPyHTa MOTYT
OBITh Tak e OIpeNeeHbl ¢ MOMOIIBIO JaHHBIX MO I'eONoA0CHOBE 00BheKTa. CBe-
JeHUsT 00 JJIEKTPUUECKHX XapaKTEPUCTUKAX PA3IUYHBIX TPYHTOB TPHUBEACHBI B
[Ipunoxenuu A.

JlaHHBIE O XapaKTEePUCTUKAX AIEKTPUUECCKOW CTPYKTYpPHI TPYHTA HUCIIONb3Y-
10T TIPU pacyeTe napameTpoB 3V, a KOPPO3UOHHBIE MapaMeTpPhbl TPyHTa — JI BbI-
0opa MEepONPUSATUIA 0 0OECIIEUYEHHUIO TOATOBEYHOCTH 3a3EMITUTENCH.

7.2 K UCXOJHBIM JTaHHBIM, MOJTYYEHHBIM MPU TMPEANPOCKTHBIX U3bICKAHUSIX,
OTHOCATCS CBEACHUS O T€OAIEKTPUUECKOM CTPYKTYpE TPYHTA U KOPPO3HOHHBIE TTa-
paMeTphbl FPpyHTA.

7.2.1 CBenenusi 0 TEOIIEKTPUUECKON CTPYKType rpyHTa Ha ruiomanake [1C
(cM. Taxoke [Ipunoxenue A):

- MHOTOCJIOWHas (B MUHHUMAJILHOM CJIydae — JIBYXCJIOWHAs) dJEKTpUYecKas
MOJIeNIb TPpyHTa (3HAYECHHS YJECIbHBIX COMPOTHBICHUN M MOIIHOCTEW CJIOEB [0
rIyOMHBI HE MEHee 5-u auaroHaneil (HauOOoJbIIEro TOPU3OHTAIBLHOTO pa3Mepa)
TUTOIAKH YJICKTPOYCTAHOBKH);

- F€0JIOTMYECKOE CTPOCHHE IPYHTA;

- YPOBEHB TPYHTOBBIX BOJI M €r0 TOJIOBBIC KOJICOAHNS;

- ITyOMHA TIPOMEP3aHUsI TPYHTA;

- K03(pOUIIMEHT W3MEHEHUS YNETbHOTO COMPOTUBIICHUS BEPXHUX CIIOEB
rpyHTa (MIpH OTCYTCTBUH JaHHBIX M3bICKAHHUH MpUHUMAacETCs 1o Tad. I[1.A.6).

7.2.2 KoppOo3uOHHBIE apamMeTphl TPYHTA:

- HaJIMYMe U XapaKTEPUCTHKHU TOJIA Oy AAONTUX MOCTOSTHHBIX TOKOB (TIpHU
pacnionioxxeanu [1C BOIM3U AIEKTPOYCTAHOBOK MOCTOSTHHOTO TOKa (TIOJCTaHITUU
MOCTOSIHHOTO TOKa, YKeJIe3Has JI0pora, allOMUHHEBOE MPOU3BOICTBO | T.I1.);

- OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIN MOTEHIIUAI CTAJIA B TPYHTE;

- BJIAXKHOCTh TPYHTA U CTEIICHb HACBIIICHUS (TIOp BJIaroi);

- KOHIIEHTpAIUs COJIei B TPYHTOBOM PacTBOPE.

Kpome Toro, s onpeneneHus KOPPO3HOHHBIX XapaKTEPUCTUK TPYHTA Clie-
JyeT MCIIONB30BaTh JAHHBIE MO yIEeILHOMY COTPOTHBICHUIO BEPXHETO CIIOS TPYH-
Ta (10 TIIyOMHBI 3aJI0)KEHUS] TOPU3OHTAIBHBIX 3a3€MIIMTEIIEH ).

7.2.3 Tlpr HEOOXOMMMOCTH TUIAHUPOBKU TUIOIIAAKH TMOACTAHIIMKM TP TIO-
MOIIIM HACHIITHOTO TPYHTA MPEANOYTCHHUE CACAYET OTAaBaTh TJIMHUCTBIM M CYTJIH-
HUCTBIM TPYHTaM, KaKk UMEIOIIUM HU3KOE YACIbHOE conpoTuBieHue. [Jomyckaercs
BBHITIOJIHATHh HACBHIMTHOW TPYHT C BKJIIOYeHHEM MeOHs. He pekoMmenmyeTcs: mpume-
HSTh B Kau€CTBE HACHIITHOTO TPYHTA TMECOK, MeOCHb U TPaBHii, €CJIU CIION HACHIT-
HOTO TPYHTA TpeBbImaeT 1 M. YaenpbHoe COMpOTUBIIEHNE HACBIITHOTO TPYHTA CJle-
JyeT npuHUMaTth 1o Tabi. [1.A.S.
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7.3. CutyallMOHHBIA 1aH pacnoioxenus riomanku [1C ¢ HaHecEHHbIMU
Ha HEM CYILECTBYIOIIUMHU U MPEANOIAraeMbIMU HHKEHEPHBIMU COOPYKEHUSIMHU:

- JKEJIE3HOJIOPOKHbIE MYyTH (C yKa3aHUEM HAIpsHKEHUS AICKTPUPUKALIMU
pu €€ HaJTU4Iun);

- TpyOONPOBO/IbI BCEX Ha3HAUCHUM (ITOA3EMHBIE U HA3EMHBIE);

- kaOeJIbHbIE JIMHUM (B 3€MJI€ M Ha 3CTaKa/lax) ¢ yKazaHUEM TUIIOB Kalesel;

- BO3JYUIHBIC JTUHUU DJIEKTPOINEPEIaun C YKa3aHWEM Ha Hainudue (OTCYTCT-
BH€) TPO303AIIUTHOTO TPOCA;

- cyuiectByronue ekTpoyctaHoBku (T1I) u ycTaHOBKU CBSI3H.

7.4. Martepuaisl 10 CTpOUTEIBHON YyacTu npoektupyemoi I1C:

- 0OIIMI MIaH MMOACTaHINH;

- TJIaHBI OCHOBHBIX 3/aHuid U coopykenuii (OITY, PIL, PY, T/AT, peakto-
pe1);

- TUIaHbI BCTIOMOTATENIbHBIX 3[JaHUN U COOpYKeHUH (CKIIajbl, rapaku, mMac-
TEPCKHUE, MACTIOXO35IUCTBO U T.IL.);

- tunn PY (OPY, KPYD, KPVY, 3PVY);

- BUJbI MOJTHUEOTBOJOB: OTAECIBHO CTOSIIUE, MOPTAIbHBIE, CETKA, IIPOKEK-
TOPHBIE Ma4Thl, AHTCHHBIE MAYTHI,

- CBEJICHHS O BBIXOJSIIMX 32 MPEAEIIbl AJIEKTPOYCTAHOBKHU 3a3€MIIMTENSIX U
MPOBOASAIINX KOMMYHHKAIIMSIX: TPO303aIUTHBIX TpocoB BJI; 0TX0ASIINX CUITOBBIX
ka0enel u kabeneu CBsI3M; METAIUIMYECKUX TPYOOIIPOBOIOB;

- CBEJICHUS O KOHCTPYKIMU (YHIAMEHTOB 3/1aHUIl U 000pyJ0BaHUs (CBaii-
HbIE, TOTHOYKHUKH, JIC)KHEBBIE U TIP.);

- Tpacchl MPOKJIATKHU KaOETbHBIX KaHAJIOB, JOTKOB, TaJepei;

- Tpacchl MPOKIAIKA TPYOOIPOBOIOB PA3IUYHOTO Ha3HAUCHHUS (MOKAPOTY-
IIEHUS, BO3AYXOBO/IbI, BOJIOIIPOBO U JIp.);

- cBeJleHUs1 00 00yCTPONCTBE MOBEPXHOCTH IpyHTa (MOACHINKA MEOHEM, ac-
dbaabTUpPOBAHKE U T.I1.).

7.5 Marepuaisl Mo 3JeKTPOTEXHUYECKOW yacTh nmpoekTupyemoit 11C:

- cXeMa NEPBUYHBIX COETUHEHHUI;

- TOKH 0JTHO(A3HOT0 KOPOTKOTO 3amMbikaHus B ceTu 110 kB u BoIme ¢ ykasa-
HUEM (a3 ¥ UX COCTABJISIONINE (TOKU HEeUTpasieu, Toku mo Bcem BJI, moTenmmano-
MOBBIIIAIOIINE TOKH);

- TOKH JIBOMHOTI'O 3aMBIKaHHUS Ha 3eMJIIO B ceTh 6-35 kB;

- TOKHM OJIHO(ha3HOT0 3aMBbIKaHUs Ha 3eMJII0 B CETH 6-35 kB;

- HoMHHabHBIE TOKU I[P 1 pe3ucTopoB (Ipu HAIMYUM 3TUX YCTPOUCTB);

- BpeMeHa oTKJItoueHus: K3 OCHOBHBIMU U PE3€PBHBIMU 3allIUTAMU U BpeMe-
Ha padoTel YPOB.

- TUMBI Kabesiel BTOPUYHOM KOMMYTanuu (C dKkpaHamu, OpoHEN u 0005104-
KOM).

7.6 Ilpu BBINMOTHEHUH MPOEKTa PEKOHCTPYKLUMH (TexmepeBoopyxenus) [1C
Ha JTane MPEeINPOEKTHBIX M3bICKAHUHN JIOJDKHBI OBITh UCTOJB30BAaHbI PE3YyJIbTAThl
obcnenoBanus 3Y. McnomHuTenbHy0 cxeMy 3Y MPUMEHSIOT B KaueCTBE MCXOJ-

HBIX JAaHHBIX JJIA IIPOBCACHUA paCdCTOB.
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8 KoOHCTpYKTHBHOE BBINOJHEHHE 3a3eMJISIIOIIMX YCTPOMCTB MOJACTAH-
HHMH, IPUHALJIEKANUX CETH C 323eMJIEHHONH HEMTPAJIbIO.

8.1 O0mue TpedoBaHUA

8.1.1 Ha teppuropun I1C nanpsixenuem 110 kB u  Bblle, npuHaaiexamumx
ceTu ¢ 3(OPEKTUBHO 3a3eMIICHHOW HEWUTpaliblo, KaKk MpaBUJIO, PacloJioKeHbl: PY
Pa3IMYHOTO HAIPSKEHUS, CHUIIOBbIE TpaHC(hOpMaATOphl/aBTOTpaHCPOPMATOPHI, pe-
aKTOPbI, IIMHOMPOBObI, OTJEIBHO CTOSIIIME MOJHHUEOTBOIBI, OMOPBI MO/ 000pY-
JIOBaHue, Hecyle KOoHCTpykuuu, 3aanus OITY, PI, cBs3u, a Takke BCIOMOra-
TEJIbHBIC 3/IaHUSI U COOPYKEHUS (CKJIabl, Tapaku U JIp.).

3azeMJIS0IIME YCTPOMCTBA BCeX 3AaHuil U coopykeHuid Ha [1C momkHbI ObITH
00BEIMHEHBI B OHO 00IIIee 3a3eMJISIOIIee YCTPOUCTBO, 00ECIIEUNBAIOIIEE BBIMTOJ-
HEHHUE YCIOBHM 3ekTpodezonacHocTd 1 OMC 1o HOPpMHPOBAHHBIM MapaMeTpam
(cM. Tabm.1).

Jonyckaetcsi mpuMeHEeHUE OTAENbHOTO 3Y il 00BEKTOB (OTIAEIBHO CTOS-
I[M€ MOJIHMEOTBO/JIbI, IEPEXOJHON MyHKT, BCIIOMOTaTEIbHBIE 31aHUS U COOPYXKeE-
HUs), pacnoyiokeHHbIX Ha Teppuropun [1C mpu coOmoaeHUH CIeAyIOMUX YCIo-
BUI:

- Mexay oobexktoM u 3Y IIC oTCyTCTBYIOT MeTauimdeckue cBsizu (OpoHs,
obonouku, PE, N, PEN npoBogHnku, METamsIOKOHCTPYKITUH);

- uckioyvaercs npoodoit mexay 3V npu K3 u ynapax MoiHUH (JIOTKHO OBITH
MOATBEPKICHO PACUETOM);

- K O0OBEKTYy HE MOJAXOJAT KOHTPOJbHbIE Kabenu u kadbenu cetu 0,4 kB or
TCH noacranumuy,

- otaenbHoe 3Y Ha 00BEKTE AOHKHO OOECHevHMBaTh BBIIIOJHEHHUE YCIOBHIA
anekTpobesonacHoctu u SMC.

8.1.2. Ha I1C nomxHBI OBITH 3a3€MJICHBI ITyTEM MTPUCOCTUHECHUS (C TTOMOIIIBIO
3a3eMJISIOIIUX TIPOBOIHUKOB) K 3a3€MJIMTEIO WM MarucTpasau 3a3eMJICHUS .

- MPHUBOJIBI 3JIEKTPUYECKUX annapaToB M KOpPMyca 3JIEKTPUYECKUX MAIlHH,
TpaHc(hOPMATOPOB, aAINIMAPATOB, CBETUILHUKOB U T.I1.;

- METAUTMYECKUE KOHCTPYKIMU PaCIPEACIUTENIbHBIX YCTPOUCTB, METAJIINYE-
CKHue KaOenbHbIe KOHCTPYKIIMH, METAJUIMUYECKUE KaOenbHbIe My(Thl, METaJUIHYE-
ckue 0007109k U OPOHSI KOHTPOJIBHBIX M CHUJIOBBIX KaOesel, MeTainueckue 000-
JIOYKH TPOBOJIOB, METAIUTMYECKUE PyKaBa U TPYObI DJIEKTPOIPOBOIKH, O00JIOUYKU U
OTIOPHBIE KOHCTPYKIIUU ITUHOMPOBOJOB, METAILTMYECKUE JIOTKH, KOPoOa, a TakKe
JpyTryue METaUTMYECKUE KOHCTPYKIIMH, HA KOTOPBIX YCTAaHABIMBACTCS JIEKTPOOOO-
pyJlOBaHUE,;

- KapKachl paclpeae/IUTENIbHBIX IIUTOB, IIUTOB YIIPaBJIEHUSI, ITUTKOB M IIKa-
¢oB.

3azemisItolie MPOBOAHUKH CIIEYET MOJCOCIUHIThL K 000pPYIOBaHUIO TMpHU
nomoiu cBapku. CBapHOE COEIMHEHHME KaXKJIOr0 3a3e€MJISIOIIErO MPOBOJHMKA C
O6Op}II[OBaHI/IeM AOJIKHO BBITIOJIHATECA HEC MCHCC UCM ABYMS CBAPHBIMH HIBAMU (C ABYX
CTOPOH MPOBOJIHMKA) JJIMHOW HEe MeHee 50 MM Uil OOJITOBBIM COEAMHEHUEM.

JlonyckaeTcsi mpuMEHEHHE OOJITOBOIO COCIMHEHUSI C dJIEeMEHTaMu, oOecrie-
YUBAIOIIUMHU €T0 MPOYHOCTh U HU3KOE DJIEKTPUYECKOE CONMPOTHUBJICHUE HA MPOTS-
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KEHUH BCEro IMepuoja SKCIUTyaTallid, OCOOCHHO MpPH BO3MOXKHBIX BHOpaIHsx
(TpancopMaTOphl) U IPYrUX MEXaHUUYECKUX BO3/IEUCTBUSIX.

8.1.3 ITpu BemnonHeHnu 3V I1C ncnonb3yroT HCKYCCTBEHHBIE U €CTECTBEHHBIE
3a3€MJINTEIH.

Marepuan, KOHCTPYKIUS U pa3Mephl 3a3eMIIMTENEH, 3a3eMIISIONINX U HyJle-
BbIX 3alUTHBIX MPOBOJHUKOB JOJDKHBI OOECHEYMBATH CTOMKOCTh K MEXaHHUYe-
CKUM, XMMHUYECKUM U TEPMUYECKUM BO3JECHCTBUAM B TEUEHUE BCErO MEPUOJIA IKC-
IUTyaTaluu.

HcKyccTBEHHBIE 3a3€MIIMTEIN MOTYT OBITh BBITIOJHEHBI U3 YEPHOU CTaIM WA
MeaHbIMHU. CeueHune 3a3eMIISIOIINX TPOBOJIHUKOB U FOPU30HTAJIBHBIX 3a3€MIIATE-
Je# cneayeT BHIOUpAaTh MO YCIOBUIO 1.7 Tadu. 1.

3a3eMJIUTENH U 3a3€MIISIFOLIUE MPOBOJAHUKU COCIMHAIOTCS MEXy CO0O0M Mpu
MOMOILM CBAPKH WJIM OOJATOBOro coeauHeHus. [Ipu 3ToM Kaxxka0e cBapHOE COEIH-
HEHHE JIOJKHO BBINOJIHATHCS HE MEHEE YEM JIByMsI CBAPHBIMHU 1IBaMU (C ABYX CTO-
POH NPOBOJHMKA) JNIMHOM HE MeHee 50 MMm.

B ciydae omacHOCTH KOPpO3UM 3a3€MIISIIOIIUX YCTPONCTB HEOOXOAWMO BbI-
HOJIHATH OJHO U3 CIEIYIOUIUX MEPOIPUATHI:

- YBEJIMYEHUE CEUECHUS 3a3€MIIMTENIECH U 3a3€MISIOIIMX ITPOBOJHUKOB C yde-
TOM PacuyeTHOTO CPOKa UX CIIyKOBbI;

- IPUMEHEHNE MEJIHBIX 3a3€MJIMTENEN U 3a3€MIISIOIINUX IPOBOJHUKOB.

JI0JITOBEYHOCTH 3a3€MIISIFOLLETO YCTPOMCTBA PEKOMEHIYETCSI 00eCIIeYnBaTh:

- BBIOOPOM KPYTJIOrO CEUEHHUS 3a3eMIIUTENIECH U 3a3eMIIIIOIIMX ITPOBOJHUKOB;

- IPUMEHEHUEM BEPTUKAIIBHBIX 3a3€MIIMTENICH, KOTOPBIE SIBISIOTCA MPOTEKTO-
paMu 10 OTHOILIEHUIO K TOPU30HTAIBHBIM 3a3€MJIIUTENSIM CETKH;

- 3AIIUTHBIM MOKPBITHEM (B JBa CJI0s) MECT BXOJAa B TPYHT U MECT CBapHBIX
COEIMHEHUI TOPU30HTAIBHBIX 3a3€MJIUTENEH C BEPTUKAIbHBIMU U C 3a3€MIISIO-
IIMMH [IPOBOAHMKAMHU (U1 3aLIUTHOI'O HMOKPBITHS CIEAYET NMPUMEHSTH 3allUTHBIC
matepuaisl, Hapumep, « TUHOJD» nmu «IITMHOTAH»): y MecT BXo/a B IPYHT —
Ha 20 cM BBIIIE U HUXKE MMOBEPXHOCTU I'PYHTA; B MECTAaX CBAPHBIX COCIUHEHUN -
MOJIHOCTBIO CBapHOM 110B U Ha 5-10 cM B 00€ CTOPOHBI OT CBAPHOTO IIIBA.

B kauecTBe €CTECTBEHHBIX 3a3€MIIUTENEH MOTYT ObITh UCIIOJIb30BAHBI:

- METAJUIMYECKHUE U KeJIe300€TOHHbIE KOHCTPYKLIMU 3AaHUM U COOPYKEHHIH,
HaXOJsIIMecs B CONPHUKOCHOBEHHMH C 3€MJIeH, B TOM YHCIE, KeJIe300€TOHHbIE
(byHIaMEHTBI 3AaHUN U COOPYKEHHM, UMEIOIIUE 3aIUTHBIE THIPOU3OJISILIMOHHbIE
MOKPBITHS B HEArPECCUBHBIX, C1a00AarpeCCUBHBIX U CPEIHEATPECCUBHBIX CpEAax;

- METAJUTMYECKUE TPyObl BOAOMPOBO/IA, TPOJIOKEHHBIE B 3EMJIE;

- oO0caHble TPYOBl OYpOBBIX CKBAKUH;

- MOJBE3HBIE PEIBCOBBIC MYTH MPU YCTPONUCTBE MEPEMBIUEK MEXK]Y pebca-
MU B CIy4yae OTCYTCTBHSI aBTOOJOKHMPOBKM HAa HUX U HAJUYUH H30JIMPOBAHHOTO
CThIKa B Hayajle MOJBE3JIHOI0 MyTH (M30JISILUS OT CTAHLMOHHBIX PEJIbCOBBIX 11€-
neun);

- yTH NIepEKaTKU TpaHC(HOpPMaTOpOB;

- MeTaJUIMYeCcKre 000JI0YKH OpOHUPOBAHHBIX KaOeNel, MPOIOKEHHBIX B 3€M-
Je;
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- 3a3emiutenu onop BJI, coennHeHHble ¢ 3azemiraromuM ycrpoictoM [1C
IIPU TOMOIIM T'Po303alMTHOrO Tpoca BJI, ecnu Tpoc He n3onuposad ot onop BJI;

- IpyTHE HaXOJAILIHUECS B 3€MJIE METAJUNIMYECKHE KOHCTPYKIIMU U COOpYXKe-
HUSL.

He pekomeHnayeTcsi UCIONb30BaTh B KAaUECTBE €CTECTBEHHBIX 3a3€MIINTEIICH
TpyOOIPOBOIbI TOPIOUMX KUJKOCTEH, TOPIOYUX MM B3PHIBOOIACHBIX Ta30B U CMe-
ceil 1 TpyOOIPOBOIOB KaHAIM3AIMKU U IIEHTPAJILHOTO OTOIUICHHS. YKa3aHHbIE OT-
paHUuYEHUS] HE MCKIIIOYAIOT HEOOXOAWMOCTH MPUCOEAUHEHUSI TaKUX TPYOONpOBO-
JIOB K 3a3eMJIIIOIIEMY YCTPOMCTBY C ILI€JIbI0 YpaBHHBAHUS MOTEHLHAJIOB B COOT-
BetcTBUU ¢ 1.7.82 ITYD.

B03MOHOCTh MCIOJIB30BaHUSI E€CTECTBEHHBIX 3a3€MJIMTEIECH MO YCIOBHIO
IJIOTHOCTH MPOTEKAIOUIMX MO HUM TOKOB, HEOOXOJUMOCTh CBApKH apMaTYypPHBIX
CTepXKHEH Kee300€TOHHBIX (PYHIAMEHTOB U KOHCTPYKIIMM W HEOOXOAMMOCTH
MPUBAPKU AHKEPHBIX OOJITOB CTAJbHBIX KOJIOHH K apMaTypHBIM CTEP>KHSIM Kelle-
300€TOHHBIX (PYHJIAMEHTOB, a TaKXE BO3MOXHOCTb MCIIOJIb30BaHUS (DYHIAMEHTOB
KaK €CTECTBEHHBIX 3a3e€MJIMTENIE B CHUJIbHOArpECCUBHBIX CpPElaxX JIOJDKHBI OBITh
OIIPEEIIEHBI PACUYETOM.

VY cOOpHBIX keN1e300€TOHHBIX (YHIAMEHTOB MPHU HCIOJIb30BAaHUM UX B Kaye-
CTBE E€CTECTBEHHBIX 3a3eMJIMTENIEH J0JDKHA ObITh oOOecreyeHa »3IIEKTpUYecKast
CBsI3b (CBapKa) MEXy apMaTypoil U Hapy>KHBIMHU 3aKJIaJIHBIMU YacTsIMU, MPUCOE-
nuHsieMbIMU K 3Y. MOHOJUTHBIE *e1€300€TOHHbIE (PYHIAMEHTHI JTOJKHBI CHA0-
YKAThCs CIIEUAIbHBIMU 3aKJIaIHBIMUA YaCTSIMU, TPUBAPEHHBIMU K apMaType.

Hcnonp30BaHne €CTECTBEHHBIX 3a3€MIIMTENIEH B KAYECTBE AJIIEMEHTOB 3Y HE
JIOJKHO MPUBOAUTH K UX MOBPEKICHUIO MPU MPOTEKAHUU MO HUM TOKOB KOPOTKO-
r'0 3aMBIKaHUS WM K HAPYLIEHUIO padOThl YCTPOMCTB, C KOTOPBIMHU OHU CBSI3aHBI.

[Ipy BKJIIOYEHHH B CHCTEMY YPaBHUBAHMS MOTEHIMAIOB TPYyOONpPOBOJOB C
TOPIOYMMHU U B3PBIBOOMIACHBIMH JKUJIKOCTSMHU, Ta3aMU M CMECSIMHU JIOJDKHBI OBIThH
o0ecrnieueHbl Mepbl, UCKIIIOYAIOIMe UCKPEHHE B MECTaX MPHUCOCAUHEHUS MPOBO/I-
HUKOB ypaBHUBAHHUS MOTEHIIMAIOB (CBapKa) v BO ¢uiaHIax TpyOomnpoBoaoB (IIyH-
TUPYIOILINE MEPEMBIUKH ).

8.1.4 Jlns BeIpaBHUBAHUS MMOTEHIIMATIOB BOKPYT 3JJaHUN U COOPYKEHUN HEOO-
XOJUMO COOJIIOJIEHUE OHOIO U3 CIEAYIOUINX YCIOBUIL:

1) mpokiagka B 3emiie Ha rIyOuHe 1 M U Ha pacctosiHuu 1 M oT dpyHAaMeHTa
3/JaHUS WIK OT MEPUMETPA TEPPUTOPUH, 3aHUMAEMON 000pY0OBaHUEM, KOHTYPHO-
ro 3a3eMJIMTENS, COCIMHEHHOIO C CHCTEMOW YpaBHUBAaHUSA MOTEHLHUAJIOB ATOTO
3/ITaHUS WU 3TOM TEPPUTOPHUH, a Y BXOJIOB M Y BBE3/I0B B 3/laHUE — YKJIaJIKa MpO-
BOJHUKOB Ha PACCTOSIHUM | U 2 M OT KOHTYpPHOTO 3a3eMiuTesns Ha riayoune 1 u 1,5
M COOTBETCTBEHHO M COEJUHEHUE ATUX MPOBOJHHUKOB C KOHTYPHBIM 3a3eMJIUTE-
Jem;

2) WCTONB30BaHMUE KeJIe300€TOHHBIX (PYHIaMEHTOB B KaueCTBE 3a3€MIIUTE-
JieH, ecu Tpu 3TOM 00eCreurnBaeTcsl TOMYCTUMBIA YPOBEHb BBIPABHUBAHHMS T10-
TEHIINAJIOB.

ObecrnieueHne ycliOBUI BhIPaBHUBAHUS MOTEHIIMAIOB C MOMOIIBIO XkKejne300e-
TOHHBIX (DYHJJAMEHTOB, UCIIOJIH3YEMBIX B KAUECTBE 3a3€MITUTENCH, ONpeesieTCs B
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cootBercTBUM ¢ ['OCT 12.1.030 «DnexTpobOe30macHOCTh. 3alUTHOE 3a3eMIICHNE,
3aHYJICHHUEY.

He TpeOyeTcst BBINMOJIHEHHE YCIIOBUH, YKa3aHHBIX B ILIL 1) U 2), eClik BOKPYT
3JIaHUN UMEIOTCS ac(habTOBbIE OTMOCTKH, B TOM YHUCJIE Y BXOJIOB M Y Bbe3/10B. Ec-
JIU Y Kakoro-aubo Bxoja (Bbe3/1a) OTMOCTKA OTCYTCTBYET, Y ATOTO BX0j1a (BbE3/1a)
JIOJDKHO OBITH BBITIOJTHEHO BBIPABHUBAHME MOTEHIMAJIOB IMyTEM YKIAIKH ABYX
IPOBOJTHUKOB, KaK YKa3aHO B 1. 1), WJIM COOJIIOJICHO YCIOBHE TIO 1. 2).

8.1.5 lna obecrieuenust Han&xHOU pabOTHl OXpaHHOW CHUTHAU3ALWU U APY-
TUX YCTPOWCTB (HampuMmep, BUACOHAOIIOJAEHUS), YCTAHOBIEHHBIX M0 NEPUMETPY
orpaxnenus [IC, u obGecniedeHus: 6€30MaCHOCTH JIOJEH U )KUBOTHBIX KOHTYP 3a-
3emistroniero ycrpoicrtsa I[IC noimkeH BbIXOauTh 3a npenensl orpaxaecHus [1C u
pacnonaratecsi B 1 M oT Hero, Ha rimyOune 1 m. Ilpu pacuérneix pasmepax 3V,
MPEBBIIAIOIINX Pa3MEPbl YKa3aHHOIO KOHTYpa, 3TOT KOHTYp, IPOJIOKEHHBIA BO-
KpyT OTpaXKJIE€HUsl, COXpaHseTcs. [J[omyckaercss He BBINOJIHITh BHEITHUN KOHTYp 3a
npenenamu orpaxiaenus y IIC nanpsbxennem 110 kB w Huke npu oTcyTcTBUUM
AJIEKTPONPUEMHUKOB Ha OTPAXKJIECHUU (BKJIIOYAs AJIEKTPO3aMKU U OXPaHHYIO CHT-
HAJIM3AIMI0), TPOIYCKHBIX MYHKTOB M APYTUX JIEKTPUPUIMPOBAHHBIX COOpPYXKe-
HUM, BCTPOCHHBIX WIH collpukacarommxcs ¢ orpaxaeHueM [1C. B atom ciyvae or-
paxnaenue [IC He noipkHO nmoacoenuHAThbes K BHyTpeHHeMy 3Y 1IC, u pacnona-
raTbCsi OT HETO Ha PaCCTOSIHUM HE MEHEE 2 M.

8.1.6 Bo u30exxaHue BpIHOCA MTOTEHIIMAIA HE JIOMYCKACTCSl MUTaHUE DJICKTPO-
IMPUEMHUKOB, HAXOAAIIMXCA 32 MPEIEIaMH 3a3€MIISIIOIIUX YCTPOMCTB 3JIEKTPOYC-
TaHOBOK BbIlIe 1 KB cetu ¢ 3 PexkTuBHO 3a3eMIEHHON HEUTPAJIBIO, OT OOMOTOK /10
1 kB ¢ 3a3emyieHHOI HeWTpanbio TpaHC(HOPMATOPOB, HAXOMAIIMXCS B IMpenenax
KOHTYpPA 3a3€MJISIOIIETO YCTPOMCTBA 3JIEKTPOYCTAHOBKH Bhile 1 kB.

[Ipu HEOOXOAMMOCTH, MUTAHHE TAKUX BJIEKTPOINPUEMHUKOB MOXKET OCyIle-
CTBJISITBCSL OT TpaHChopMaTopa ¢ U30JUPOBAHHON HENTpalbio Ha cTopoHe 10 1 kB
10 KaOeIBLHOM JWHHWU, BBIIOJHEHHON KaOeiieM 0€3 MeTa/UIMYeCKOM OOOJIOYKH M
0e3 6ponw, niu 1o BJI.

[Tpu 3TOM HanpsKEHUE Ha 3a3EMIIIIOIIEM YCTPOKWCTBE HE TOJKHO MPEBBIIIAThH
HanpsbKeHUEe cpadaThiBaHUs MPOOMBHOIO MpPENOXPAHUTENsS, YCTAaHOBIEHHOTO Ha
CTOpPOHE HU3LIETO HAINPSHKEHUs TpaHchopMmaTopa ¢ U30JIMPOBAHHONW HENTPaIbIO.

[IuTaHne TakUX 3JIEKTPONPHEMHUKOB MOKET TAK)K€ OCYLIECTBIATHCSA OT pas-
JEIUTENbHOTO TpaHcopmaropa. PaznenuTenbHblil TpaHcpoOpMaTOp U JUHUS OT
€ro BTOPUYHON OOMOTKH K 3JIEKTPONPHUEMHHKY, €CJIM OHAa MPOXOJUT MO TEPPUTO-
pUH, 3aHMMAEMOM 3a3€MIIIOIIMM YCTPOWCTBOM JJIEKTPOYCTAaHOBKM Bblme 1 kB,
JOJDKHBI UMETh M30JISILIUIO0 OT 3€MJIM Ha pacyeTHOE 3HAYEHUE HANpsDKEHHUsS Ha 3a-
3EMJISIFOIIEM YCTPOMCTBE.

8.2 IloacTaH UM € OTKPBITHIMH pacnpele/MTeJbHbIMH YCTPOHCTBAMU
8.2.1 VckyccTBeHHbIH 3a3emuntensb nojacraniuii ¢ OPY 110-750 kB cocto-
UT U3 MPOJOJBbHBIX U MONEPEUYHBIX TOPU30HTAIBHBIX 3a3eMIIUTENEH, COeTUHEHHBIX
MeX1y COOOM B 3a3€MIIAIONIYIO CETKY, BEPTUKAJIBHBIX 3a3€MJIUTENICH U 3a3eMIISIO-
IIMX TPOBOJIHUKOB.
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[Ipu BbIMONHEHUHM MpoeKTa 3Y pPEKOMEHAYETCS BBIACIUTH JBE OCHOBHBIE
YacTH HCKYCCTBEHHOT'O 3a3eMJIUTENs: 0a30BYI0 KOHCTPYKIMIO, Pa3MEUIEHHYIO B
30HE pacroyioxeHus odopyaoBanusi PY, u BHENIHIO YacTh, KOTOpasi pacloioxke-
Ha 3a npenenamu 0a3oBoil kKoHCTpykiuu. [Ipu Hammuuu Ha I1C Heckonmpkux PY
Pa3IMYHBIX HANpsLKEHUH Ui Kaxkaoro PY pexomenayercs BBIMIONHATH 0a30BYIO
KOHCTpYKIMIO 3Y. ba3zoBble KOHCTPYKUMU PY pa3nuyHOro HamnpsKeHUs TOJHKHBI
OBITH COCMHEHBI HE MEHEE, YEM JBYMS CBSI3SIMHU U OOBbEIMHEHBI OOIIMM BHEITHUM
KOHTYpOM, OXBaTbiBaromiuM Bce OPY.

8.2.2 Jlna BbIpaBHHBAHHS DSJIEKTPUUECKOTO MOTEHIMAda W OOecreueHus
MPUCOEANHEHHUS 3JIEKTPOOOOPYAOBaHUS K 3a3€MIIUTENIO HA TEPPUTOPUHU, 3aHITON
[1C c OTKpPBITBIM pacnpeaeaUTeIbHBIM YCTPOUCTBOM, MPOKIAABIBAOT MPOJOJIbHBIE
Y TOINEpPEYHbIE TOPU30HTAIBHBIE 3a3€MJIMTENIA U COCIUHSAIOT UX MEXIy coOO0il B
3a3€MJIIIOLLYIO CETKY.

["'opr30HTaNBHBIE 3a3EMIIUTENN CIEAYET TAKXKE MPOKIAABIBATH 110 KParo Tep-
PUTOPHUH, 3aHUMAEMOMN 3a3€MIISIOIIMM YCTPOMCTBOM, TaK, YTOObI OHM B COBOKYII-
HOCTU 00pa30BBIBAJIU 3aMKHYTBI KOHTYP.

IIpu BBIXOJIE 3a3€MIIIOIIETO YCTpOMCTBA 3a npenensl orpaxaeHus 11C ro-
PU30HTAJIbHBIE 3a3€MIIMTENM, Haxomsdmuecs BHe Tepputopun 1IC, cmenyer mpo-
KJIaJbIBaTh Ha IIyOMHEe He MeHee | M. BHelmHuil KOHTyp 3a3eMIIIOIIEro yCTpoii-
CTBa B 3TOM CJIydae PEKOMEHIYETCS BBIOJIHATH B BUJE MHOTOYI'OJIbHUKA C TYIIbI-
MU WM CKPYTJICHHBIMU YTIIAMHU.

8.2.3 bazoBas KOHCTPYKIHS JOJKHA 00CCIICUNBaTh: YI00CTBO MPUCOSANHE-
HUsI 000pYy/I0BaHMsI, BRIpPABHMBAHUE MOTEHIIMAIOB B MecTax BBoAa Toka K3, cHu-
YKEHUE HMITYJIbCHOTO COMPOTHUBJIEHUS MECTaxX 3a3€MJICHHsS] MOJHUEOTBOJOB, pa3-
psanuukoB u OITH, TT, TH u apyroro cuioBoro o60pyaoBaHusi, K KOTOPOMY Mpo-
KJIQJIbIBAIOT KOHTPOJIbHBIE KaOEH.

K 0a30B0i1 KOHCTPYKIIUMHU AOKHBI OBITh MPUCOEAUHEHBI BCE €CTECTBEHHBIE
3a3eMJIMTEINH, BKITFOYAs JKeJie300eTOHHbIC (DYyHIaMEHTHI 3IaHUI U 000Py10BAHMUS.

3azemudomye MPOBOJHUKHY, TPUCOSAUHSIOMNE 000pYJOBaHUE HJIM KOHCT-
PYKIHMH K 3a3€MJIMTEINIO, CJIEeIyeT MPOKIaAblBaTh B 3eMJI€ HA IIyOMHE HE MEHee
0,3M.

8.2.4 TlpononbHble 3a3eMIIMTENH 0a30BOM KOHCTPYKIIMH PEKOMEHYETCS
IPOKJIAJAbIBATh BAOJIbL OCEH 3IEKTPOOOOPYIOBAaHUS CO CTOPOHBI OOCITY)KMBaHHS Ha
rnyoune 0,3 — 0,7 M OT moBepXxHOCTH 3eMin 1 Ha pacctosiauu 0,8 — 1,0 M oT dyH-
JTAMEHTOB WJIM OCHOBaHUN o0opynoBaHus. Jlomyckaercsl yBeITu4eHUe pacCTOSTHUN
OT ()yHIaMEHTOB MJIM OCHOBAaHMI 00OpymoBaHus 10 1,5 M ¢ IpOKIaIKOW OAHOTO
3a3eMJIMTENS Ui ABYX PsAIOB OOOpYAOBaHMS, €CIU CTOPOHBI OOCIYy>KHMBaHUS 00-
palieHbl OJIHAa K IPYroil, a pacCTOSHUE MEXAY OCHOBaHUSIMHU WU (PyHIAMEHTAMU
JIBYX psSIAOB HE mpeBbImacT 3,0 M.

[Tonepeunsie 3a3eMIIMTENN CIEAYET MPOKIAAbIBATh B YIOOHBIX MECTax Me-
&Iy 000pyJOBaHHEM Ha TJTyOHMHE, COOTBETCTBYIOIIEH MPOKIAIKEe MPOAOIbHBIX 3a-
3eminTeNel 0a30BOM KOHCTPYKIMU. PaccTossHMe MexXay HUMU PEKOMEHIYETCS
OPUHUMATH YBEJIMYUBAIOLIEMCS OT Mepudeprn K LEHTPY 3a3emiisitoniell cetku. B
CKaJbHBIX TPYHTax ITyOMHA MPOKIAJKA TOPU3OHTAIBHBIX 3a3€MIIMTENEH MOKET
ObITh yMeHbleHa 10 0,15M. B rpyHTax ¢ moBBIIEHHOW KOPPO3MOHHOM OMacHo-
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CTBIO TTTyOMHA YKJIaJIKU TOPU3OHTAIBHBIX 3a3€MJIMTENEN BHIOMPACTCS IO YCIOBUSAM
KOPPO3UHU.

PaccTostnus Mexay npoJOIbHBIMU U PACCTOSTHUS MEXIY NONEPEYHBIMU T'O-
PU30HTAIBHBIMU UCKYCCTBEHHBIMU 3a3€MIINTEIISIMU HE JOJDKHBI ITPEBbIIATH 30 M.

8.2.5 Pa3Mepnl sueek 3a3eMIIMIONICH CEeTKH, MPUMBIKAIOIIMX K MEcTaM MpH-
COEJIMHEHUS HENTpaiel CUIIOBBIX TpaHCHOPMATOPOB U KOPOTKO3aMbIKATENEH K 3a-
3eMUISIIOIIEMY YCTPOICTBY, HE TOJDKHBI PEBBIIATE 6X6 M-,

Crnenyer nmpoknaablBaTh MPOJOJBHBIE U MONEPEYHbIE TOPU3OHTAIBHBIE 3a-
3eMJIUTENU B YETHIPEX HAIMPABIEHUAX BOJIU3H MECT PACHOJIOKEHHUS 3a3EMIISIEMBIX
HEHTpasel CHIOBBIX TPaHCPOPMATOPOB, KOPOTKO3AMBIKATENEH, NIYHTHPYIOIIMX
peaktopoB. [Ipu 3TOM HENOCPEACTBEHHO Y MECT MPHUCOECAUHEHUsT 000pYyIOBaHUS
3a3eMJISIOLMMU MIPOBOJIHUKAMU K 3Y pacTekaHue TOKa JOJDKHO OCYIIECTBIISITHCS
HE MEHEE YEM B JABYX HAIPABICHUSAX.

O0s13aTeNbHBIM 3JIEMEHTOM 0a30BOI KOHCTPYKIIMU B PaillOHE pacCIo0KEeHUS
CHJIOBBIX TPaHC(OPMATOPOB U PEAKTOPOB JOJKHBI OBITH PENILCOBBIE MYTH IEpe-
KaTku TpaHchopmaTopoB (MpU WX HaIu4uu). Bce CTHIKM PebCOB JOJKHBI OBITH
IIYHTUPOBAHbI CTAIBHBIMU IIPOBOJHUKAMH IMAMETPOM HE MEHEe 6 MM, IPUBApH-
BaeMbIMHU K penbcaMm. C penpcaMu CIeyeT TaAKKE COCIUHHUTH ITPU MOMOIIU TOpH-
30HTAJIBHBIX 3a3eMJIUTENICH: MecTa 3a3eMJICHUs HeWTpaneld TpaHchOpMaTOpOB
U/WIU HEUTPaJbHBIX TOYEK aBTOTPaHC(HOPMATOPHBIX IPYII U 6a30BbIE KOHCTPYK-
uun OPY, nuraromuxcs oT 3TUX TpaHc(hopMaTopoB, (HE MEHEe YeM 2-MHU TOpH-
30HTAILHBIMH 3a3¢MIINTEISIME CedeHHeM He Menee 300 mm?). He CleayeT noA-
COEIMHATh HEMOCPEACTBEHHO K PEIbCaM 3a3eMIIIONINE NMPOBOJHUKH OT MOJIHUE-
OTBOJIOB M OTPAaHUYUTENIEN ITEPEHAIIPSKCHUM.

JInsi CHUPKEHUST UMITYJIBCHOTO COITPOTHUBIIEHUS IIJIOTHOCTh CETKU 3a3EMIIUTE-
751 AOJKHA OBITh MOBBIIIEHA BOJU3H BHICOKOBOJIBTHOTO CHIIOBOIO 00OPYIOBaHUS,
O0COOEHHO OKOJIO: CHJIOBBIX TPaHC(HOPMATOPOB; EMKOCTHBIX TpaHC(HOPMATOPOB Ha-
MPSIYKEHUSI; MOJTHUEOTBOJIOB; pa3psaHuko; OIIH; onop nuHuil snekTporepenayu
U JPYTUX 3a3€MJICHHBIX OMOPHBIX KOHCTPYKIIUH; TpaHC(POPMATOPOB CBSI3U JUIS
cucreM rnepenaun naHHbix 1o BJI. [Ipoknagka ropu3oHTalIbHBIX 3a3€MIIMTEINICH
OCYIIECTBIISIETCSl TaK, 4TOOBI 0OecmeunTh pacrtekanue Toka mo 3V B 3-x -4-x Ha-
npasiieHusix. Kpome Toro, y MOJIHUEOTBOAOB Ha PACCTOSIHUU 3-5 M yCTaHaBJIMBa-
€TCS HE MEHEE 2-X BEPTHKAJbHBIX 3a3eMJIMTENEH JIMHOW He MeHee 5 M. Takxke
BEPTUKAIBHBIE 3a3€MJIUTENIM YCTaHABIUBAIOTCA y paspsiaHukoB u OIIH. K uucny
BEPTUKAJIBHBIX 3a3€MJIMTENICH CleIyeT OTHOCUTh (PYHIAMEHThI ¢ TIyOMHOW TMO-
IPYXEHHsI HE MeHee 2M. [ OpM3OHTAIBHBIE 3a3€MIINTENIA Y MOJHHUEOTBOJIOB, pPa3-
psanuukoB U OITH nomkHBI IpOKIaabIBaThCS OTHOCUTENIBHO APYT Apyra Takum 00-
pa3oMm, 4TOOBI PACCTOSIHUE MEXKIY BEPTUKAIBLHBIMU 3a3€MIIUTEIIIMU OBIJIO OOJIbIIIE
WX JJIUHBI.

8.2.6 KoncrpykruBnoe BoimoHenue 3V 3ganuit OITY, PIII, cBs3u, a Takxke
BCIIOMOTATENbHBIX 3/JaHUN U COOPY>KEHUM (CKIIa[Ibl, TapaXKU U JIP.), PACIOJIOKEH-
HeiX Ha [IC ¢ OPY, ocyiecTBisieTcsi B COOTBETCTBUM C PEKOMEHJIALUSIMU I1.8 U
.10 HacTosimx PykoBoasnmx yka3aHui.
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8.2.7 KoncrpyktusHoe BoinonHeHHe 3Y [IC momkHO obOecrneunTs HOPMU-
pyemble mapaMmeTphl, yKa3aHHble B TaOiuile 1, 4TO JOJKHO OBITh MOATBEPKICHO
pe3yJibTaTaMu PacyeToB.

Ecnu npu koHCTpykTUBHOM BhINoaHeHUH 3Y 110 11.8.2.1-8.2.4 He obecrneyn-
BaeTCsd KaKoi-InOO M3 HOPMUPYEMBIX MAapaMEeTPOB, YKa3aHHBIX B Ta0I.1, TOIKHBI
OBITH pa3pabOTaHbl IONOJIHUTEIBHBIE MEPOITPUSITHS.

8.2.8 Tlpu HampsbkeHun Ha 3V BbIIIE JOMYCTUMOro 3HadeHUs (cMm. 1.3
Tab611.1) TOMKHBI OBITH TPUHATHI MEPOIPHUITHS TIO CHHXKEHUIO CONPOTUBICHUS 3Y:
JOTNIOJTHEHUE 0a30BOM KOHCTPYKUMHU BEPTUKAIBHBIMU 3a3€MIIMTEISIMU; pacllupe-
HUE BHEIIHEH YacTH MCKYCCTBEHHOTO 3a3€MJIMTENSI C YCTAaHOBKOW mim 6e3 ycra-
HOBKH BEPTHUKAJIbHBIX 3a3€MIIMTEJICH; YCTPOMUCTBO CKBaKHBIX M BBIHOCHBIX 3a3€M-
JIUTENEN.

BepTukanbHble 3a36MIIUTENN JTOJKHBI OBITh YCTAHOBJIEHBI PABHOMEPHO IO
NEepUMETPY 3a3eMIIIONIero ycTpoiictBa. Eciu 000pynoBaHuE YCTaHOBJIEHO Ha
JISKHEBBIX (PyHIAaMEHTaxX, JOMOJHUTEIFHO BEPTHUKAJIBHBIC 3a3€MIIUTEIH MOTYT
pacnojiaratbcs BHyTpH 0a30BOM KOHCTPYKIMHU. B 3TOM cityyae ux pekomMeHayeTcs
yCTaHaBJIMBATh HAa pabounx MecTax. [[nrHa U 9YUCII0 BEPTUKAIBHBIX 3a3eMIIUTENCH
JOJKHBI OBITH ompenesieHbl pacueToM. ClieyeT yYuThIBaTh, YTO CYIECTBEHHOE
CHI)KEHHUE CONPOTUBIEHUSA 3Y MpPU YCTAHOBKE BEPTHKAJIBHBIX 3a3€MIIUTEIECH MO-
KET OBITh MOJIyUYEHO NpHU 3ariyOJeHUH UX B CJIIOM TPYHTA C HU3KUM YIEJIbHBIM CO-
IIPOTHUBIICHUEM.

Pacumpenune ncKycCTBEHHOTO 3a3€MIIMTENA 3a Mpeesbl 0a30BOM KOHCTPYK-
MU OCYIIECTBIIAETCS MYTEM MPOKIAJKH KOHTYPHOIO FOPU30HTAIBHOIO 3a3€MJIH-
Tens B npenenax orpaasl [IC unm Ha cBOOOAHON OT 3aCTPOMKU M Pa3pelIeHHON K
ucnonap3oBanuto reppuropuu BHe 11C. 3a nmpenenamu orpanel 11C ropuzoHTanbHbIe
3a3eMJIMTENN JIOJDKHBI IIPOKIIAbIBAThCA Ha riayOuHe He meHee M. KoHTypHbIN
3a3eMJINTENb JOJDKEH ObITh MPUCOCAMHEH K 0a30BOM KOHCTPYKIMM HE MEHEE, YeM
4-Ms TOPU3OHTAIBHBIMH 3a3€MJIUTENSIMU, HE MEHEee, YeM 10 1-My ¢ KaKIoW cTo-
POHBI KOHTYpa.

CKBa)KMHHBIN 3a3eMIUTENb coopyxaercs Ha Tepputopus IIC wnu B Heno-
CpeACTBEHHOM Onm30cTH OT Hee. Ero mimvHa momkHa OBITh JOCTATOYHOM IS 10C-
TUXKEHUS CI0EB 3€MJIM C HU3KUM YIEIbHBIM COITPOTUBIICHUEM.

BBIHOCHOW 3a3eMJIMTENL COOPY’KAaETCd B MECTaX C HU3KUM YJAEIBHBIM CO-
MPOTHUBJICHUEM TPYHTOB B HEAOCTYIHBIX JISI YACTOTO, MPEObIBAaHUS JIOACH U KU-
BOTHBIX. Yallle Bcero B KaueCTBE TAKMX MECT UCIOJb3YIOTCS 3a00JI0UEHHbIE MECTA,
3a0pOILIEHHbBIE YYACTKU JIYTOB, MOUMBI PEK, BOAOEMBI, NMPY/Ibl, BIAJAUHBI C PHIXJIbI-
MU OTJIOKEHUSIMU.

BblHOCHOU 3a3emMiuTeNlb MPEACTaBIseT COOOM TOPU3OHTANBHBIA KOHTYpP C
BEPTUKAJIbHBIMU 3a3€MJIMTENIIMU WUJIM 0€3 HUX, KOTOPBIA BBIMIOJIHSIETCS B BUJE
MHOT'OYT'OJIbHUKA C TYNbIMU WJIM CKPYIJICHHBIMHU YIJIAMU W TMPOKJIAJbIBA€TCS Ha
rnyouHe He MeHee 1 M. CoenMHeHUEe BBIHOCHOTO 3a3eMJInTels ¢ 0a30BOM KOHCT-
pykuued [IC ocymecTBiasieTcs ¢ MOMOUIbIO TOPU3OHTAIBHBIX 3a3€MIIMTENEH, a
TaK)K€ BO3IYIIHBIMUA WA KaOEIbHBIMH JHMHHUSAMHU. YaJIC€HHOCTh BBIHOCHOTO 3a-
3eMJINTENS. OT MCKYCCTBEHHOTO 3a3€MJIMTENS MPU WX COEIWHEHHH TOPHU30HTAIIb-
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HBIMU 3a3€MJIMTENISIMU HE JOJKHA MnpeBbimath 0,5 KM, a Mpyu COeTUHEHUST BO3YIII-
HBIMH WA KaOEbHBIMU JIMHUSIMU - 2 KM.

Yuciio ropu30HTAIBHBIX 3a3eMIIUTENCH, COSAUHSIOMMUX 0a30BYI0 KOHCTPYK-
I[MI0 C BBIHOCHBIM 3a3eMJIUTEJEM, OJDKHO ObITh He MeHee NBYX. [Ipoknanka ux
OCYUIECTBJISIETCS HA TNTyOnHE HEe MeHee 1 M.

Yuciio u ceyeHue MpoBOoJIOB, KUJI KaOemsi WM FTOPU30HTAIBHBIX 3a3€MJIIUTE-
Jieil BBIOMpaeTcs, UCX0/1 U3 TpeOOBaHUs, YUTOOBI MPOAOIBLHOE COIMPOTUBIICHUE JIH-
HUM ObLIO MEHbIIIE COMTPOTUBICHUS BBIHOCHOTO 3a3€MIIUTETIS.

[Ipu yCcTpOiiCTBE BBIHOCHOTO 3a3€MIIMTEIIS JIOJKHBI OBITH MPEAYCMOTPEHBI
MEpHI IO 3alIUTE JIFOACH U )KUBOTHBIX OT MOPAXKEHUS DJIEKTPUUECKUM TOKOM B pe-
3yJbTaTe€ MPUKOCHOBEHUSI K €r0 TOKOMPOBOASIIUM HE W30JUPOBAHHBIM YaCTSIM.
J51s 3TOro He06X0AUMO, YTOOBI TMHUS ObLIa M30JMPOBAHA OT 3€MJIM Ha HaIpshKe-
HUE HE MEHEe HalpspKeHHs Ha 3Y, U UCKIII0YeHa BO3MOXKHOCTh MTPUKOCHOBEHUS K
MPOBOJAHUKY, COEAUHSIOIEMY JIMHUIO C BBIHOCHBIM 3a3€MIIUTEIIEM.

KabenbHas nUHMS JOJKHA MOJAKIIOYATHCS K JIOKAJTLHOMY 3a3€MIIMTEIIO MO/
3eMJIeH, a MECTO COEAMHEHUSI KOHIa Kalems ¢ 3a3eMJIMTEIEM B IEJISIX 3alIUTHI OT
KOPPO3UHU JIOJKHO UMETh THAPOU3OJISLIHIO.

8.2.9 JIns cHmKeHUS HANpsHKEHUH MPUKOCHOBEHUS 10 JOMYCTUMBIX 3HaYe-
Hu# (cM. Tabxa.1 m.1) Ha Tepputopuu [IC pekoOMEeHIYyIOTCS ClIeYIOIINE MEPOTIpHsI-
THSI: YMEHBIIICHHUE IlIara siMeeK CETKU 3a3€MIIMTENICH, MECTHOE BbIpABHUBAHUE I1O-
TEHIIMajla U UCIO0JIb30BAaHUE BHICOKOOMHBIX (TpaBul, 11€0C€Hb) WIU U30JISIITUOHHBIX
(acdanbT) NOKPBITHIA.

MecTHoe BbIpaBHHBAHHWE MOTEHIMAIA JTOJKHO OBITh BBINOJIHEHO y 000pY-
JIOBaHUS Ha pabounx MecTax. J[Jis MECTHOTO BBIpAaBHUBAHMS IMOTEHIIMANIA PEKO-
MEHJIyeTCS BBITIOJIHUTH KBAJIPATHYIO PEIIETKY pa3MEpPOM HE MeHee 1M ¢ suelikaMu
He Oosiee 0,5M U3 cTamy Kpyrjioro CEYeHUsl AuaMeTpoM He MeHee 6MM. PerieTtka
JOJDKHBI OBITH IPUCOEIMHEHA K 000PYIOBAHUIO B OJTHOM HJIA JIBYX MECTaX.

BripaBHUBaHME MOTEHIIUATIOB JJII OOECIICUCHHSI TOMYCTUMOTO HAMPSKCHUS
MPUKOCHOBEHUSI PEKOMEHAYETCSI COUETaTh U JOIMYCKAETCS 3aMEHSTh MOKPBITUSIMU
u3 acdanapTa TOJNIIMHOW HE MEHee 5 cM, meOHs ToimmuHoN He meHee 10cM mim
U30JISIIIMOHHOTO OeToHa. [lnomanps mMOKpBITUS AOMKHA BBICTYNATh 32 yCTPOMCTBA
BBIPDABHUBAHUS MOTEHIMAIa HE MeHee yeM Ha 0,2Mm.

8.2.10 Hanpspxkenue Mexy Kakoi-InOO TOUKON 3a3eMJICHHSI CUIIOBOTO 000-
pynoBanus (npu K3 Ha 3eMit0) 1 ToukamMu 3Y B MECTE PacloyIOKEHUSI BTOPUIHO-
ro obopynosanus (PL, OITY u ap.), K KOTOPOMY NPUXOJAT KOHTPOJIBHBIE €JIH OT
CHJIOBOTO 000pymoBaHus (cM. Ta0JI. 1 1. 4) MOXET ObITh CHHIKEHO JI0 JIOIYCTHMBIX
3HAYEHUM 3a CUET: YMEHBILCHHUS Iara sS'YeeK CEeTKU 3a3eMIIUTENEH, MPOKIaaAKu J10-
MOJHUTENBHBIX cBs3el Mexny OPY u 3manmem PIII, a takxke mexny PY pazmmnu-
HBIX HaIPSKECHUM.

JIJist yMeHbIIIeHUsI TOKa B DKpaHaxX U OpoHe Kabenei (TeMmrepaTypbl WX Ha-
rpeBa), 3a3eMJICHHBIX C ABYX cTopoH npu K3 Ha moxcrannuu. (cM. Tabdn.1 m.5) He-
00X0JIMMO TIPOJIOKUTH JOTIOTHUTENbHBIC CBsI3U 110 3Y Mmexay OPY u PIII.

3a3eMIEHHBIE C IBYX CTOPOH DKpaH M OpoHs kabenel 00s3aTenbHO TPOBe-
psieTcs o ycioBusiM HarpeBa npu K3 Ha 060pynoBaHUM, OT KOTOPOTO OTXOJIAT 3TH
kabemu. Ocoboe BHUMaHUE CIIEYeT YACTUTh yJacTKaM Kalesei oT 000pyaoBaHus
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70 KJIEMMHOTO ImIKada, Kak UMEIOIIMM HauOOJbIINE TPAJUCHTHl HAIMPSDKEHUS 110
skpany npu K3 Ha obopynoBanuu. Jljis yMeHbIIEHUS] TOKAa B SKpaHax kabenel Ha
ATUX Yy4acTKaX PEKOMEHYEeTCsl MPOKJIaaKa Kabenei B MeTaTn4eckoil Tpyoe ¢ co-
OTBETCTBYIOIIUM PacuyETHBIM OOOCHOBaHUEM.

JInsi CHUKEHHSI UMITYJIbCHOTO MOTEHIMala Ha 3Y Npu KOMMYTalUsIX CUIIO-
BOro obopynosanust 1 K3 Ha 3emMitto JOJIKHO OBITH BBITTOJIHEHO BHIPABHUBAHKE T10-
TEHIMaNa IMyTEM MPOKIAAKH JOMOJHUTEIBHBIX 3a3€MJISIONIMX MPOBOAHUKOB U
YBEJIMYEHHMS IUIOTHOCTU CETKH 3a3€MJIMTENIEH B MECTE PACHOJIOKEHHUSI 000pyI0Ba-
HUSL.

8.2.11. OPY nanpspxkenueMm 6-35 kB Ha moAcTaHIUAX C BBICIIUM HaIpsbKe-
HueM 110 kB u Boie (Bxmrouas OPY 35 kB rpynn onnodasueix AT) npoekTupy-
IOTCSL IO HOpMaM JJIsl 3JIEKTPOYCTaHOBOK, MPUHAANEKAIUX CETH ¢ 3P(PEKTUBHO
3a3eMJIEHHOU HeuTpanbio. Hopmupyembie napamerpsl 3V pacCUUTHIBAIOTCS MO
3HAQYEHUIO TOKOB JIBOMHOIO 3aMbIKaHUS Ha 3€MJII0. PEKOMEHIyeTCs TakKe J1eNaTh
IIPOBEPOYHBIE PAaCUYEThl HAIPSDKEHUN NMPUKOCHOBEHMSI B MEpUEPUMHBIX TOUYKaxX
stux OPY npu 3ambikanusx Ha OPY BbICIIMX KJIACCOB HAIPSKEHUI.

Yacte 3VY, Haxopsmascs MEXAYy CWIOBBIM TpaHchopMaTopoM (TpaHchop-
MaToOpaMH) U TOKOOTPAaHWYMBAIOIIMM PEAKTOPOM (pEaKkTopaMHu) pacCUUTHIBACTCS
10 TOKY ABYX(a3HOro 3aMbIKaHMsI Ha 3€MJIIO, BBIYMCIEHHOMY 0€3 yuéra peakTo-
poB. Ilpu »3ToM Ga3zoBasi KOHCTpYKLHUA 3Y NOJKHA COIEPKATh KAK MUHUMYM JIBa
TOPU30HTAJIBHBIX 3a3€MIIATEINA AMAaMETpOM He MeHee 20 MM, COSAUHSAIONIMX dJIe-
MeHTHI 3Y B palioHax CHJIOBOrO TpaHC(hopMaTopa U TOKOOIPAaHUYUBAIOIIETO peaK-
TOpAa.

3Y OPY, Haxoasauierocs 3a peakTopoM, PaCCYUTHIBAETCS IO TOKY JIBOMHOTO
3aMbIKaHUs Ha 3emuto. [Ipu 3ToM ofHa TOuka 3aMbIkaHus BeIOMpaeTcs Ha OPY, a
npyras — Ha Onmxaimen onope BJI, He csazannoit ¢ 3Y OPY rpo3o3amutHbeiM
TPOCOM, 3a3eMIIUTENIEM I 000JI0UKON KaOens. B kauectBe 0a30BO KOHCTPYK-
uu Takux OPY pexomenayercs BbIOMpATh CETKY TOPU3OHTAIBHBIX 3a3eMIIUTEIIEH
C STUCHKOI 6X6 M.

8.3 MoacTaHuMu ¢ 3aKPBITHIMU pacHpeleTUTeILHBIMH YCTPOiCTBAMHA

8.3.1 B xauecTBe 351eMeHTOB 0a30BOM KOHCTPYKIIMN UCKYCCTBEHHOTO 3a3€M-
utens noAcTtaniuii ¢ 3PY B mpenenax 3maHus B MEPBYIO ouepelb JIOJKHBI ObITh
MCIIOJIb30BaHbl METANIOKOHCTPYKIIMH O] 000PY0BAHUE U DJIEMEHThI KaOEIbHbIX
KOHCTPYKIMH. J[onmOJHUTEIbHBIE 2JIEMEHThl 0a30BOM KOHCTPYKIMHU B BHUJIE TOPHU-
30HTAJIBHBIX 3a3€MJIUTEINICH MPOKJIAIBIBAIOTCS TOJIBKO CO CTOPOHBI 00CITY>KUBaHUS
000py10BaHUs, PACIIONIOKEHHOTO Ha MEPBOM ATa)Ke MPU HATUYUU HAJIMBHBIX U Oe-
TOHHBIX MOJIOB. [Ipu ATOM 3a3eMiUTeNN JOJKHBI OBITH MPOJIOKEHBI B OETOHE MPU
YKJIaJKE TOJIOB.

Bce ectecTBeHHBIE M HMCKYCCTBEHHBIE 3JIEMEHTHI 0a30BOM KOHCTPYKIIMH
JIOJDKHBI OBITh MHOTOKPATHO COSAMHEHBI MEKTy COOOM U HE MEHEE UYeM B YEThIPEX
MecTax MPUCOEAUHEHBI K KOHTYPHOMY TOPU30HTAIBHOMY 3a3€MIIMTENI0, KOTOPBIN
MIPOKJIAJIBIBAETCS 10 MEpUMETPYy 37aHus. KOHTYpHBIN 3a3eMIIMTENh MOXKET OBITh
PACIIOJIOKEH KaK BHYTPH 3[IaHUsI, TaK U 3a €ro MpeJeiaaMy Ha pacCTOssHUM | M OT
cteH 3aanus (cM. 1.8.1.3, 8.1.4). B kauecTBe KOHTYPHOIO 3a3€MJIUTENS] PEKOMEH-
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JyeTCsl UCTOJIb30BaTh apMaTypy GyHIaMeHTa 37aHusi. [Ipu BBHITOTHEHWH THIPO-
U30JISIUU C TIOMOIIBIO CHHTETUYECKUX MAaTepUaioB (QyHIaMEHT 31aHHS HE MOKET
OBITh HUCIIOJIb30BaH B KAUE€CTBE 3a3€MJIUTEIIS.

B cnyuyae nanuuust 060py10BaHUs Hapy>KHOM YCTaHOBKH (HaIrpuMmep, CUJo-
BbIE TpaHCPopMaTopbl) 6a30Basi KOHCTPYKIUS JOJIKHA OXBATHIBATh 3TO 000pPYA0-
BaHUE U BBITIOJHATHCS B COOTBETCTBUI C pEKOMEHIallUAMH 11.8.2.

8.3.2 3azemuienue obopyaoBanusa PY ocyIecTBiseTcs: ¢ MOMOIIBbIO MarucT-
payieil 3a3eMIICHHS, TTPOKIIAIBIBAEMBIX 10 CTEHAM C YYETOM yJI00CTBa MPHUCOEIH-
HEHUs OOOpYyIOBaHUSA. 3aKIaJHbIE DJEMEHTh METAJUIOKOHCTPYKIIUN 37aHUS
JOJDKHBI OBITh MPUCOEANHEHBI K MarucTpalsiM 3a3eMiieHus1. Maructpanu 3a3emiie-
HUW JOJDKHBI COCIMHSTHCS HE MEHEE YeM B UYETHIPEX MECTaX BEPTUKAIbHBIMU
CIIyCKaMU MEXIY dTaKaMHu ¥ C KOHTYPHBIM 3a3EMJTUTEIIEM.

JIJIsl CHYDKEHUST UMITYJIBCHOTO COTIPOTUBIICHUS 3a3€MJICHHSI 000PY/I0BaHUS B
nomenieHusx PY pekoMeHyeTcst BBINIOJIHUTD CETKY C I1arom He MeHee 2 M. B ka-
YEeCTBE CETKU MOXET MPUMEHSTHCS apMaTypa Kene300eTOHHON KOHCTPYKIIMH T10J1a
(pu obGecrieyeHN  MEKTPUIECKOTO COSAMHEHHUSI apMaTypbl Mex 1y coboii). CeTka
MPUCOEIMHACTCS K 3aKJIaJHBIM METaJUIOKOHCTPYKIUSM O00OpYIOBaHUS U K Maru-
CTpaJiv 3a3eMJICHHUSI HE MEHEE YeM B UEThIPEX MECTaX PAaBHOMEPHO 110 IEPUMETPY.

8.3.3 B momemenusax P, IICH, IIIIT, ACY TII u ap. 3a3emileHHE JTOK-
HO OBITh BBIMIOJHEHO B COOTBETCTBUH ¢ I1.10 HacTosmmx PykoBoasImx yKazaHui.

8.3.4 3V cucTeMbl MOJTHUE3AMUTHI TOKHO OBITH BBIITOJTHEHO B COOTBETCT-
BUM C 1.1 | HacTosmmx PykoBoAsSIIMX yKa3aHUMU.

8.3.5 KoncrpykrusHoe BoimonHeHHEe 3Y [IC momkHO 00ecrmeunTs HOPMHU-
pyeMble mapaMeTphl, YKa3aHHbIE B TaOiuIle 1, 9TO JOKHO OBITH MOJATBEPIKICHO
pe3ynbTaTaMH pacueToB.

8.3.6 Ilpm nHampspxkeHun Ha 3Y BBIIIE JOMYCTUMOTO 3HadeHUs (cM.m.3
Taby.1) AOMKHBI OBITH BBHITIOJIHEHBI CIIELUANILHBIE MEPOIPHUATHSA, YKa3aHHBIC B
11.8.2.8 Hacrosmx PykoBoasiux ykazaHuu.

8.3.7 Ecnu Hopmupyembie mapameTpbl 3Y, ykazaHuwie B 1.1, 4, 5 Tabmn.1
MPEBBIMIAIOT JOMYCTUMBIE 3HAYCHHS JTOJDKHBI OBITH MPOJIOKEHBI JOTIOTHUTEIIbHBIC
MPOBOJTHUKH CUCTEMbI YPaBHUBAHUS IMOTEHIIUATIOB.

8.4 IloacTanumu ¢ 371era30Boi HM30IsILUECH

8.4.1 KonctpykrusHoe BoinoiHerne 3Y T1C ¢ snera3oBoit M30asMMei 10IK-
HO OCYILECTBJISITHCS B COOTBETCTBUM C peKoMeHaauusamu 1. 8.3 Hacrosmumx pyko-
BOASIIMX yka3zaHui. COeIMHEHHE OTKPBITHIX MPOBOIAIIMX 4YacTed (KOPIYCOB U
nerajeil) o0OpyIOoBaHUS MEXIy COOOM IPOM3BOJUTCS II0 YEpTE)aM 3aBojia-
U3TOTOBUTEIISL.

8.4.2 B nomenieHusax pacrpeaeauTeNIbHbIX YCTPOMCTB C 3J1€era30BbIM 000py-
JIOBaHUEM MPOKJIAIbIBAIOT HEMPEPHIBHYIO CTAIbHYIO (MEAHYIO) BRICOKOYACTOTHYIO
(BY) cerky ¢ maroMm He 6Goiee 2x2M°, 3aIUTYI0 OSTOHOM, HUIH METATHYECKHE
TUTACTHHBI, PACTIONIOKEHHBIC HAa OJTHOM WJIM HECKOJBKUX ypOBHIX. B kadecTBe ceT-
KA MOXKET MIPUMEHSIThCS apMaTypa jkene300eTOHHON KOHCTpYyKIuu nojia. BY ceTka
MPUCOEANHSIETCA K 3aKJIaHBIM METAJNTIOKOHCTPYKIIHSIM, Ha KOTOPBIX YCTaHAaBIMBA-
eTcs obopynoBanue. [lo mepumerpy momemieHus ¢ obopynosanueM KPYD mpo-
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KJIaJIIBAIOT MaruCTpajibHbIN 3a3eMIISIONIMI MPOBOJHUK (IIMHA) YPAaBHUBAHUS M10-
TeHuuanoB. K muHe mpuCcOeMHAIOT 3aKJIaJIHbIe METANIOKOHCTPYKIUI, 000pyao-
Banue KPY3 u BY cetky.

3azemiuenue obopynoBanus KPYD BbImonHseTCS B COOTBETCTBUHM C 3aBO-
JICKUMH YyepTexxkaMu. J{ist 3a3emiienust obopynoBanus KPYD o6opynyioT BBIBOBI
oT BY ceTku u 3aKiIaIHBIX METAITIOKOHCTPYKIUM, YUCIO KOTOPHIX JOHKHO OBIThH
He MeHee 2-X i kKaxaoro npucoeaunenus KPY3. Bee o6opynosanue KPYD co-
EAMHSIOT MEXAY COO0M 3aMKHYTOM IIMHON ypaBHUBAHUS OTEHIIMAJIOB.

Kopniyc anerazoBoro o0opynoBaHusi MPUCOEAUHSIOT K CETH 3a3€MJICHUS Y
OCHOBAHHUS KaXJ0U onopsl (KpoHIITelHa). JlaHHbIE COeIMHEHUS BBIMOTHSAIOT MPU
MOMOIIIM HE MEHEE 2-X 3a3eMJISIIOIINX MPOBOJHUKOB.

8.4.3 OT MarucTpajabHOTO 3a3eMJISIONIETO MPOBOJHUKA K BHEITHEMY 3a3€M-
JIUTENIO0 MPOKJIABIBAIOT 3a3€MIISIONINE MPOBOJHUKU. KOMMYECTBO 3a3eMIISIONINX
MIPOBOJAHUKOB OINPEIEISAIOT paCU€TOM, HO HE MEHee 4-X.

8.4.4 Jlns BeIpaBHUBaHUA MoTeHIMAIOB B moMemeHnnu KPYD 10-20kB  kop-
nyca siueek KPYD nomkHbl OBITH MPUCOEAMHEHBI K 3aKIaJHBIM METAJIIOKOHCT-
PYKIIMSAM M COCTMHEHBI MEXKy COOO0M 3a3eMIISIFOIITUMU MTPOBOIHUKAMU (HAIIPUMED,
CTaJIbHOU 10s10c0#). CBs3u Mexay psagamu siueek KPYD u BHyTpeHHUM KOHTYpOM
3a3eMJICHUS BBITIOJHSIOTCS C marom He 6osee 10M.

8.4.5 J1ns BeIpaBHUBAHUS IOTCHIIMAJIOB B KaMEpax TPAHC(POPMATOPOB:

- BHYTPHU MOMELICHUN TpaHCPOPMATOPHBIX (M aBTOTpaHC(HOPMATOPHBIX) Ka-
Mep IO NMEPUMETPY MO CTEHE MPOKIIAIBIBACTCS CTaIbHas M0JIOCA CUCTEMBI YPaBHHU-
BaHUs MOTEHIMAI0B Ha BeIicoTe 0,5M OT M0a;

- Ha MOJy TpaHC(POPMATOPHON KaMmephl BBIMOIHSAETCS CETKA U3 CTAIIbHOM MO-
JIOCHI C IIIaroM He 0oJsiee 6x6Mm;

- Kopiyc TpaHchopMaropa NMPUCOCIUHSIETCS K TOUYKE MEpPeceYeHUs MpOBO/I-
HUKOB CETKH JIJIs1 00€CTIeUeHUs paCTEKaHUs TOKA B 4 HAIIPABJICHUSIX;

- B MeCTax 3a3eMJICHUS] HEUTpasieil CHIIOBBIX TpaHC(HOPMATOPOB MPOKIIAIIbI-
BAIOTCA MPOJOJIbHBIE U TOIMEPEUYHbIE 3a3€MIIAIOLIME MPOBOAHUKH B YETHIPEX Ha-
MpaBJICHUSIX, COSAMHEHHBIE C CETKOW Ha TOJTy TpaHC(HOPMATOPHON KaMephl.

8.4.6 B nomemenusix PIL, IIICH, HIIIIT, ACY TII u ap. 3a3emieHue g0JIK-
HO OBITh BBITIOJHEHO B COOTBETCTBHH ¢ 11.10 HacTosmmx PykoBoaamux ykazaHui.

8.4.7 3Y cuctemMbl MOJIHUE3AIIUTHI JOJKHO OBITh BBIMOJHEHO B COOTBETCT-
BUM C 11.1 | HacTosmmx PykoBoAsIMX yKa3aHUM.

8.4.8 KonctpykruHoe BbinosiHeHUEe 3Y TIC nomxHO oOecrneuuTh HOPMHU-
pyeMbIe MapaMeTpbl, YKa3aHHbIC B Tabyuile 1, 4TO JOJDKHO OBITH MOATBEPXKACHO
pe3yJbTaTaMH pacueToB.

8.4.9 Ilpm HampsbkeHuun Ha 3Y BbIIIE AOMYCTUMOTO 3Ha4YeHHs (CM.I.3
Ta0j.1) MOMKHBI OBITH BBITIOJIHEHBI CIEINHAIbHBIE MEPONPUSTHS, yKa3aHHBIC B
1.8.2.7 Hacrossmmx PykoBosAIIMX yKa3aHUU.

8.4.10 Ecmu mopmupyembie napametpsl 3V, yka3zaHnuele B 1.1, 4, 5 Ta6:m1.1
MPEBBIMIAIOT JOMYCTUMBIE 3HAYCHHS JTOJDKHBI OBITH MPOJIOKEHBI TOMOJIHUTEIBHBIC
MPOBOJAHUKH CUCTEMbI YPABHUBAHUS TOTEHIIUAJIOB.
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8.5 KoMmjiekTHBIE MOACTAHIINH
8.5.1 ba3oBast KOHCTpYKLMS 3Y KOMIUIEKTHOM MOJICTAHIIUM COCTOUT U3:

- CETKH TOPU3OHTAJIBHBIX 3a3€MIIUTEIIEH, paclojlaraéMo Ha TEPPUTOPHUH, 3a-
HATOM 000pyAOBaHUEM;

- BHEIIIHETO KOHTYpPa TOPU3OHTAIBHBIX 3a3€MIIMTENEH, OXBATHIBAIOIINX TEPPU-
TOPHIO MOJCTAHIIMKU U KOHLIEBBIE OMOpPhI Bcex BJL.

K 6a30B0Oil KOHCTPYKIIMH TOJCOCIUHSIOTCS BCE €CTECTBEHHBIE 3a3€MIIUTENH,
BKJIIOYAsl CUCTEMBI «TPOC-0nopb» Beex BJL.

8.5.2 CeTka ropu30HTaNIbHBIX 3a3€MIIMTENEH pa3padaThIBACTCs ISl TUIIMYHBIX
CXEM PACMOJIOKEHU 000pyAOBaHUs (11 KaXAOTO0 M3 TUIIOB KOMIUIEKTHBIX IO/JI-
CTaHIIUI) Y UCIIOIB3YETCA KaK TUIOBAsi B aHAJOTUYHBIX npoekTax. [Ipu eé paspa-
OOTKE ClieyeT yUYUTHIBATh COOTBETCTBYIONINE TPeOOBaHUs, N3TI0KEHHBIE B 11.8.1 1
n.8.2 HacTtosmux PykoBojsmux ykazaHuil. OOs3aTeNbHBIM 3JIEMEHTOM CETKHU
JIOJDKEH OBITh 3aMKHYTBIM TOPU3OHTAJIBHBIN 3a3€MIIMTENb, OXBATHIBAIOUIUHN ILJIO-
11a]1b, 3aHATYI0O 000pyAoBaHueM, BKIoyas 3PY. Oty ceTky gomyckaeTrcsi mpokia-
IbIBaTh Ha rayoune 0,3 M.

8.5.3 BHemHuii KOHTYp TOPH30HTAJbHBIX 3a3€MJIMTENICH, OXBaThIBAIOIIUI
TEPPUTOPHUIO MOJICTAHLIUU U KOHIIEBBIE ONOpPHI Bcex BJI, MOXKET UMETh IPOU3BOJIb-
HYI0 KOH(UTYpaluio, 3aBUCAILYIO0 OT YCIOBUN MecTHOCTH. Cienyer u3beratb ocT-
PBIX YTJIOB, a IPHU MPSMOYTOIHHOM KOHPUTYpaIIMK KOHTYpa HE MPEBBIIIATh OTHO-
1ieHus1 OOoJbIIEl CTOPOHBI K MEHbIIEH, paBHOTO 2. IIpOTMBOMNOI0KHBIE CTOPOHBI
KOHTYpa AOJDKHBI OBITh COEIMHEHBI TOPU30HTAIBHBIMU 3a3€MIIMTENSIMU, TIPOKJIa-
JBIBAEMBIMU Ha r1yOuHe | M, Kak U 3a3eMJIMTENIN CaAMOT0 KOHTYpa.

8.5.4. Cerka, pacrnoyioX€HHasi Ha TEPPUTOPUH, 3aHATOM OOOpPYIOBAHHEM,
JOJKHBI OBITh COEIMHEHA C TOPU30HTAJIBHBIMHM 3a3€MIIUTEISIMA KOHTYpa BEPTH-
KJIbHBIMHU NIEPEMBIYKAMU HE MEHEE YeM B 4-X MecTax. Y BXOJOB U Bbe3110B Ha [IC
1o 00erMM CTOpOHAM OT BX0]1a/Bbe3/1a JODKHBI ObITh 000PYA0BaHbI HAKJIOHHBIE 3a-
3€MJIMTENH, COCIUHSIOIINE BHYTPEHHIOK CETKY C BHEIIIHUM KOHTYPOM.

8.5.5. Ilpu pacuérax 3Y KOMIUIEKTHON MOJACTAaHIMH B 3aBUCUMOCTH OT TOKa
KOPOTKOT'O 3aMbIKAHUS U SJIEKTPUUECKUX XaPAKTEPUCTUK IPyHTa KOPPEKTUPYIOTCS
JUIIb pa3Mepbl BHEMIHEro KoHTypa. [Ipyu 3ToM cienyeT yuuThiBaTh OTBOJ YacTH
toka K3 rpo3o3amutaseiMu Tpocamu BJI 110 kB u Beimie. [1pu BeIsiBIIEHHOM pacué-
TOM HEOOXOJMMOCTH yBEIMUYCHHS ILIOMA[M BHEIIHEro KoHTypa Goxee 10000 m°
PEKOMEHAYETCSI NPUMEHSTh BEPTUKAJBHBIE JJEKTPOABI IO IMEPUMETPY KOHTYpa
JUIS CHYDKEHUSL HanpspkeHus Ha 3Y u Ha Ttepputopuu 1IC ms cHuxeHui Hanps-
YKEHHUI IPUKOCHOBEHHSI.

8.5.6 BHemHNII KOHTYpHBIA 3a3€MJIMTEND C NMONEPEYHBIMU CBA3SIMH PEKO-
MEHJyeTCsl COOPY’KaTh JI0 Hayajga CTPOUTEITLHO-MOHTAaXKHBIX paboT. Ero coopy:xe-
HUE PEKOMEHAYETCS BKJIIOYAaTh B COCTAB CTPOUTEIBHO-MOHTAXHBIX padoT. 3a3eM-
JSIIOIIasi CeTKa Ha TEPPUTOPHUH, 3aHIATON 000PYI0BaHUEM, COOPYXKAEeTCs MIPU MOH-
Taxxe odopyaoBaHus kKomriektHoi T1C.
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9 KoHCTPYKTHBHOE BBINOJHEHNE 3a3eMJISIIONIUX YCTPOUCTB MOICTAH-
uii 6-35 kB

9.1 Iloacranuuu 6-35xB, npuHaIEKAaIINEe CETU C U30JUPOBAHHON WUIIU 3a-
3eMJIEHHOM 4epe3 JyTroracsiiiuil peakTop WM pe3ucTop HEUTpasabio, MOTYT OBITh
BbITIOTHEHBI ¢ OPY nnu 3PY.

9.2 KonctpyktuBHoe BbinoiHeHUE 3Y ¢ OPY n0KHO OBITH BBIMIOJIHEHO B
COOTBETCTBHM C pekomeHaanusmu 1n.8.2, a ¢ 3PY B COOTBETCTBUU C pEeKOMEH]a-
IUsAMH 11.8.3 HacToAKX PyKOBOAAIIMX yKa3aHUI.

9.3 B nomemenusix PII, [IICH, IIIIT, ACY TII u ap. 3a3eMJIeHUE JTOTKHO
OBITH BBITIOJIHEHO B COOTBETCTBUM C 11.10 HacTosAumx PykoBongimux ykazaHuii.

9.4 3V cucreMbl MOJIHHE3AIIUTHI IOJKHO OBITh BHITIOJHEHO B COOTBETCTBUU
¢ n.11 HacroAmmx PykoBomsmux ykazaHui.

9.5 KoncrpykrusHoe BoinoiaHeHue 3Y I1C nomkHO obecrnednTs HOpMHpYe-
MbI€ MMapaMeTpbl, YKa3aHHbIC B TaOnuIEe 1, 4TO MOKHO OBITh MOJITBEPKICHO pe-
3yJibTaTaMu pacuetoB. Hopmupyemeie napametpsl 3Y pacCUMTBHIBAIOTCA 10 3HAYE-
HUIO TOKOB JJBOMHOTO 3aMBbIKaHUsI Ha 3€MJIIO.

9.6 J1onroBe4YHOCTh 3a3eMJISIIOIIETO YCTPOMCTBA 00ECIIEUNBACTCSl BBITIOJIHE-
HUEM MEpONPUATUH, YKa3aHHbIX B II. 8.1.2 1 8.1.3

10 KoHcTpyKTHBHOE BBHINOJIHEHHE 323eMJISIIOIMX YCTPOUCTB B 31aHUAX
OI1Y, PLI u BcioMorareibHbIX COOPYKEHUI

10.1 Bayrpu 3panuit ('Y, PII u OITY), a Takxke Apyrux 31aHUN U COOPY-
JKEHHUM, COACpKAIMX BTOPUYHOE OOOPYJIOBAHUE M CUCTEMBI CBS3H, IPUMEHSIIOT
3aMKHYTYIO CETh 3a3€MJICHUS (CUCTEMY ypaBHUBAHUS MOTEHIMAIOB). Maructpanu
3a3eMJICHHS JTOJKHBI 00pa30BBIBATH 3aMKHYTBHIE KOHTYpPBI MO BHYTPEHHUM IEpPHU-
METpaM MOMEIICHUH 3JaHusl. Maructpanu 3a3emMiIeHus], PACION0KEHHbIE HA pas-
HBIX OTMETKAaX 3/JaHUH, JOJDKHBI COEIUHATHCS MEXKIy cOOO0i He MeHee ueM B 4-X
TOYKaXx.

10.2 K 3azemuistonieMy yCTPOHCTBY MPUCOSAUHSIOT BCE HAXOAIITUECS B 37a-
HUW METAJUTMYECKUE KOHCTPYKIUHM (paMbl, pElIbChl, OaIKH, jKelle300eTOHHAs apMa-
Typa, KaOeabHbIE JJOTKU U KaHaJbI U T.1.).

Jlns 3a3eMiieHHs] KOPITYCOB OOOpYIOBaHHUs, dKpPAaHOB KaOejel ciemayer uc-
M0JIb30BaTh CUCTEMY YPaBHUBAHMS MOTEHIIMAIOB 37aHusl B cooTBeTCTBUU ¢ ['OCT
P 50571.10-96.

CoenvHeHHsT M MPUCOCAUHEHUS 3a3€MIISIONIMX MPOBOJHUKOB, 3aIMTHBIX
MPOBOJAHUKOB W MPOBOJIHUKOB CUCTEMbl YPAaBHUBAHMS U BbIPAaBHUBAHUS MOTCH-
[IAAJIOB JIOJDKHBI OBITh HAJCKHBIMHU, BUIUMBIMUA U KOHTPOJIUPYEMBIMH U oOecrie-
YUBaTh HEMPEPBHIBHOCTH AJIEKTpUUECKON 1enu. COeTMHEHUS CTAIbHBIX TPOBOIHMU-
KOB PEKOMEHIYETCS BBITIOJIHATH MPU MOMOIIM CBApPKU. [[omyckaeTcsi B MOMENICHU-
SX ¥ B HAPYKHBIX YCTAHOBKaX 0€3 arpeCCUBHBIX CPEJ BBIMOJHATH COSTUHEHUS 3a-
3eMJISIIOIIMX W HYJIEBBIX 3alIMTHBIX MPOBOJHUKOB JIPYTUMH CIIOcOOaMu, oOecrie-
yuBaronuMu TpedoBanuss ['OCT 10434 «CoenanHeHUs KOHTAKTHBIC DJIEKTpUYE-
ckue. O0ue TexHUYecKrue TpeOOoBaHUs KO 2-My KJIACCy COSAMHEHUN.
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CoennHeHUsT TODKHBI OBITH 3AIIUIEHBI OT KOPPO3UH W MEXaHUYECKUX I10-
BpexaeHu. JIjiss OOJITOBBIX COEAMHEHUH JOJKHBI ObITH MPEIyCMOTPEHBI MEphI
MPOTUB OCIa0JIEHNs KOHTAKTA.

10.3 Psasl paMHBIX KOHCTPYKIIUNA 000pyaoBaHus (1kadoB, MaHele) coeau-
HSIOT MEXIy cOOOM MpOBOJHUKAMM C mIaromM He Oosiee yeM 2 M. Kaxawlid psif
PaMHOW KOHCTPYKLIHMH MPUCOETUHAIOT K MATUCTPAIIAM 3a3€MJICHHS HE MEHEE, YeEM
B 4-x MecTax. DKpaHbl Kabelel U mapasuielibHbIe 3a3€MJICHHbIE POBOJIHUKYU MPH-
COCUHSIOT K IIMHAM 3a3eMyeHus (kopmycam) mikados/maHeneid. BHyTpeHHee
YCTPOMCTBO 3a3€MJICHHS] MPUCOEAUHSAIOT K HApPY>KHOMY KOHTYpPY 3a3€MJICHUSI HE
MEHEE, 9YeM B 4-X TOUKaX.

[Ipucoenuuenre K CUCTEME ypaBHUBAHUS MOTEHIMAIOB MOMEIICHUS OCYIIe-
CTBJISIIOT TIPH TIOMOIIM CBAPKHU WJIH OOJITOBOTO COCTMHCHHSI.

10.4 BeinoiaHeHHe CUCTEMBI 3a3€MJICHUS BHYTPH IIKagd)a COCTOUT B TOM, YTO-
OBl cO3/1aTh KBUIMIOTEHIIUATBHYIO IIJIOCKOCTh, K KOTOPOU MOJKIIIOYAIOTCS KOPOTKUMU
COEIMHUTEIbHBIMUA MPOBOJIHUKAMH BCE YCTPOWCTBA. Takoil SKBUIIOTEHIHAIBHOU
IJIOCKOCTBIO BHYTPU IIKada MOXKET CIY>KUTh MPOBOJAIIAS 3a/IHSSI CTEHKA (UJTU Crie-
[MajgbHasl METATMYECKasl MIOCKOCTh, BO3MOXKHO CETYATOW CTPYKTYpPHhI), K KOTOPOM
MIPUCOEIUHAIOTCS. BCE KOPITyca YCTPOUMCTB M OTIE/IbHBIE KPETEKHBIE DJIEMEHTHI (Ha-
npumep, «DIN-peiikuy).

Bce noaBukHBIE U HENOJBHUKHBIE 3JIEMEHTHI JOJDKHBI UMETh HE MEHEe 2-X
CBSA3€H JIPYr C IPyrom (B TOM YHCIIE€ KaXKIbIM 3JEMEHT BHYTPEHHEW NEPEropoaKH,
«DIN-peiikn», nepu). CoeauHeHre ¢ oOIIel AKBUMIOTEHIIUAIBHON MJIOCKOCThIO BhI-
MOJIHSIOT JIMOO MPHU MOMOIIY THOKOM CBSI3H, JIUOO MPHU MOMOIIM HAJIEKHOTO KOHTAKTa
(KOHTaKTHasE TOBEPXHOCTh, OCBOOOXKJIECHHAsi OT MOKPBITHUS WM HEOKpAIICHHA).
JImuHa coeIMHUTENBHBIX IPOBOIHUKOB JTOJKHA OBITH HE 0osiee 25¢M.

JIBepy AOJKHBI UMETh MEXaHU3MbI, 00€CTICUMBAIOIINE IEKTPUUECCKUNA KOH-
TaKT C KOPIIYCOM B 3aKPBITOM COCTOSIHMH T10 BCEMY NIEPUMETPY IBEPH.

JIns 3a3eMIleHUs] pa3IMYHbIX 3JIEMEHTOB, B TOM UYHCII€ PE3E€PBHBIX KUJ BTO-
PUYHBIX TeneH, JOJHKHBI ObITh MPEAYCMOTPEHBI MTUHKHA BAOJIL OOKOBWH, COCIMHEH-
HBbIE C KOpIycoM Iikada.

10.5 DxpaHbl BTOpUYHBIX Ka0esel clieayeT 3a3eMiIsiTh ¢ 000X KOHIIOB.

JIns 3a3emMiIeHus YKPAHOB PEKOMEHJIYETCS HMCIIOJIb30BaTh CHEIUAIbHbIE 3a-
UMbl WJIU Pa3bEMBbl.

3a3eMJIEHHBIE C 00OMX KOHIIOB PKPaHbI MPOBEPSIIOTCS HA TEPMUUECKYIO CTOM-
KOCTh. ECITM KOHTPOJIbHBIN Kabelb COCTOUT U3 OTPE3KOB, pa3ACIEHHBIX KJIEMMHBIMU
nkagaMu, TO Ha TEPMHUYECKYIO CTOMKOCTh MPOBEPSIETCS KaXKIBIA UX ITHUX OTPE3KOB,
BBIXOJAIINX WM Haxoasumxcd Ha OPY, npu ycnoBuM BBOJa TOKA B TOUKY 3a3€MJIe-
HUST 00OpYJOBaHUS BBICOKOTO HAMNPSIKEHHUS, HAXOIAIIErocs BOJM3UM KIEMMHOTO
nikada.
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11 KOHCTPYKTHBHOE BHINIOJIHEHHE 323eMJIEHUS] MOJIHME3AIUTHBIX
YCTPOICTB

11.1 3amwura ot rpo3oBbix nepeHanpsokeHuit PY u IIC nomknHa OBITH BBI-
MOJIHEHA B COOTBETCTBUU € TpeOoBanusamu [1YD n.4.2.133-4.2.159. Tlpu npoektu-
poBanuu rpo3o3anuthl [IC HOMKHBI Takke yYUTHIBaThbCs TpeOoBanus PJ[ 153-
34.3-35.125-99(C034.35.125-99), CO-153.34.21.122-2003 u PJI 34.21.122-87.

Mosnaueszammra OPY MOXET OBITh BBITOJIHEHA CTEPKHEBBIMH (OTIEITHHO
CTOSIIIUMHU WJIM YCTAHOBJICHHBIMM Ha KOHCTPYKITUSAX) U TPOCOBBIMU MOJIHUEOTBO-
naMu. B kauecTBe eCTECTBEHHBIX MOJHHUEOTBOIOB MOTYT OBITh UCIIOJIb30BaHbI BhI-
COKHE 00BEKTHI: onopsl BJI, MpokKeKTOpHBIE MaUThI, pAIUOMAUThI U T.1I.

3ammTa 31aHuil 3akpbIThiX PY 1 [IC MoXeT OBITh BBIOJIHEHA C TTOMOIIBIO
CTEP>KHEBBIX MOJIHUEOTBOJIOB WJIM MOJTHUECTIPUEMHOM CETKH.

11.2 Ot cToek koHCTpykiuit OPY ¢ MonmHHeOTBOIaMH JTIOTKHO OBITH 0bOec-
MIEYEHO PACTEKAaHWE TOKAa MOJIHMM [0 MaruCTpaJiIM 3a3€MJICHUSI HE MEHEE YeM B
IBYX HampaBieHHsX ¢ yriaoM He menee 90° mexay cocemnumu. Kpome Toro,
JIOJKHO OBITh YCTAHOBJIEHO HE MEHEE OJIHOIO0 BEPTHUKAIBHOTO JICKTPOJA ITMHOU
3-5 M Ha KaXJIOM HaIlpaBJICHWH, HA PACCTOSHUU HE MEHEE JIJIMHBI DJICKTPOAA OT
MeCTa MPUCOEIUHEHUS K MAarCTPAJIA 3a3€MJICHUSI CTOMKHU C MOJIHUEOTBOJIOM.

MecTo npucoeIMHEHU KOHCTPYKIIMU CO CTEPKHEBBIM WUIIM TPOCOBBIM MOJI-
HUEOTBOJOM K 3Y JOHKHO OBITH PACHOJIOKEHO Ha PACCTOSTHUU HE MeHee 15 M 1o
MarvucTpasasiM 3a3eMJICHUs] OT MecTa npucoequHenus kK Hemy T/AT, peakTopoB u
koHcTpykiuih KPYH 6-10 kB. PaccTositnue B 3emMie MeXIy TOUKOM 3a3eMIICHUS
MOJIHME€OTBOJIa U TOUKOM 3a3eMieHusi HelTpanu win 6aka T/AT momkHO ObITH HE
MeHee 3 M.

JlomyckaeTcsi MpUCOEIMHEHHE MOJIHUEOTBOJOB, YCTAHOBJIEHHBIX Ha KOHCT-
PYKLHSIX, K 3Y Ha pacCTOSTHUM MeHee 15M Mo MarucTpayisiM 3a3eMIICHUS, €CIIU BbI-
noyHsAroTCsL yenoBus 1m1.4.2.36 [TYD. Ha tpancdopmaTopHBIX mopTayiax, mopraiax
HIYHTUPYIOUINX pPeakTopoB M KOHCTpyKuusax OPY, ynaneHHbIX oT TpaHchopmaro-
POB WJIM PEAKTOPOB 0 MATMCTPAJISIM 3a3€MJICHMS HAa PACCTOSIHUM MeHee 15 M,
MOJIHMEOTBOJbI MOTYT YCTAHABJIMBATHCS IPU SKBUBAJIEHTHOM YJEIBHOM COIPO-
TUBJICHWU 3€MJIM B TPO30BOI ce30H He Ooisee 350 OM'M U mpu COOIOJICHUU Clie-
JTYFOIIAX YCJIIOBUM:

- HEMOCPEJCTBEHHO Ha BCEX BbIBOAAX 00OMOTOK 3-35 kB Tpancdopmaropos
WIM Ha PACCTOSHUM HE 0osiee 5 M OT HHUX MO OIIMHOBKE, BKJIKOYAsl OTBETBJICHUS K
3alTUTHBIM ammaparam, T0JDKHBI ObITh yeTaHOBJIEHBI cooTBeTcTBYIomMe OITH 3-35
kB nnu PB;

- JIOJKHO OBITH OOECIEUEeHO pacTeKaHWe TOKA MOJIHMHM OT CTOWKH KOHCT-
PYKLMU C MOJHUEOTBOJIOM MO TPEM-UEThIPEM HAIpPaBJICHUSIM C YIJIOM HE MEHee
90° mexny HUMU;

- Ha Ka)KJJOM HalpaBJICHUH, HA PACCTOSIHUU 3-5 M OT CTOMKHU C MOJTHUEOTBO-
JIOM, JOJKHO OBITh YCTaHOBJIEHO MO OJHOMY BEPTHUKAJIbHOMY 3JEKTPOAY AJTUHON
S5Mm;

29



- Ha [IC ¢ BeiciunM Hanpsbxkenuem 20 u 35 kB npu ycTaHOBKE MOJIHHEOTBO-
Ja Ha TpaHCHOPMATOPHOM IMOPTAJE€ COMPOTUBIICHUE 3a3€MIIIONIETO YCTPOMCTBA
HE JOJDKHO TpeBbImath 4 OM 0e3 ydyeTa 3a3eMIIUTENeH, paclooKEHHBIX BHE KOH-
Typa 3a3emiueHus OPY;

- 3a3emsisitonue npoBoHUkU PB mmm OINH u cunoBsix Tpanchopmatopos
PEKOMEHJIyeTCsl MPUCOEIMHATh K 3a3zemiiitomeMy yctporctBy [IC mobnmzoctu
OJIMH OT JPYTOr0 WUJIM BBHINOJHATh UX TaK, YTOObI MecTo mpucoeanHeHus: PB wmm
OITH k 3azemirsironieMy yCTPOMCTBY HaXOAHJIOCh MEXAY TOUKaMU MPUCOEIUHEHHUS
3a3eMJISIOIIMX IPOBOJHUKOB MOPTaJa C MOJHUEOTBOJIOM U TpaHchopmaTopa. 3a-
3eMJISIFOLIME TIPOBOJHUKHA U3MEPUTEIBHBIX TPAaHCHOPMATOPOB TOKA HEOOXOIUMO
INPUCOEIMHUTD K 3a3eMJIIIOIIEMY YCTpoilcTBy PY B HamOosiee yaalleHHBIX OT 3a-
3emsieHus: PB unu OITH mecrax.

11.3 OtnenbHO CTOAIINE MOJHUEOTBOABI PEKOMEHYETCS BBIOJIHATH C 000-

COOJICHHBIMH 3a3eMJIMTENISIMU C cONpoTUBiIeHHEeM He 6onee 80 OM mpu uMIysbC-
HOM TOke 60 KA.

Paccrosinue S;, M, Mex1y 000COOJIEHHBIM 3a3€MJIUTEIEM MOJIHUEOTBOJA U

3azemisitoiuM yctporictBoM OPY (I1C) nomkHO ObITH paBHBIM (HO HE MEHEE 3 M):
S3>0,2R,,

rae R, - umnynbcHOE conpoTUBIIeHHE 3a3eMileHHs], OM, OTJIEIbHO CTOSILETO
MOJHHUEOTBOAA.

3a3eMIIUTENH OTAEIBHO CTOSIIMX MOJHUEOTBOAOB B OPY moryT ObITh Mpu-
coenrHeHbl K 3azemiisitomemy ycrpoiictey OPY (IIC) npu coGmrogeHun yka3aH-
HBIX YCJIOBUM YCTaHOBKM MOJHUEOTBOJOB Ha KOHCTPYKIUAX OPY.

MecTo npucoeIMHEeHHs 3a3€MITUTENS OTAEIBHO CTOSAILIEr0 MOJHUEOTBOAA K
3azemirsitonieMy ycTpoicTBy [IC momkHO OBITH YJalI€HO MO MarucTpaisiM 3a3eM-
JICHUSI Ha PACCTOsTHUE HE MEHee 15 M OT MecTa MPUCOeIMHEHUS K HeMy TpaHcop-
Matopa (peaktropa) u koHcTpykiuid KPYH - 6-10 kB. B mecte npucoenunenus
3a3€MJIMTENS OTIAEIBHO CTOSAILIETO0 MOJHUEOTBOAA K 3a3€MJISIIOIIEMY YCTPONCTBY
OPY 35-150 kB maructpanu 3a3eMjeHUS] JOJKHBI OBITh BBIMOJHEHBI 1O JABYM-
TPEM HAIPABJICHUSIM C YTJIOM He MeHee 90° Mex Iy HUMU.

11.4 3azemiuuTeny MOJIHHEOTBOAOB, YCTAHOBJIEHHBIX Ha MPOKEKTOPHBIX
MauTax, I0JDKHBI ObITh MPUCOEIUHEHBI K 3a3emiisitolieMy ycrporctBy I1C. B ciy-
yae HeCOOJI0JIeHUs] YCIOBUM, yKa3aHHbIX B M.11.2 1OMOMHUTEIHLHO K OOIIMM Tpe-
OOBaHMSAM TPUCOCTUHEHUS 3a3eMJIUTENICH OTACIBHO CTOSIIMX MOJHHEOTBOIOB
JTOJDKHBI OBITH COOJTIOIEHBI CIIEAYIOIINE TPEOOBAHUS:

- B pajidyce 5 M OT MOJHHEOTBOJIA CJIEAYET YCTAHOBUTh TPU BEPTUKAIBHBIX
AIEKTPOIA IJIUHOU 3-5 M;

- €CJIM pacCTOSTHUE MO MAarucTpaiy 3a3eMIIEHHs] OT MeCTa MPUCOEIUHEHUS
3a3€MJIMTENS] MOJIHUEOTBOJA K 3a3€MIISIIOIIEMY YCTPOMCTBY JI0 MECTa MPUCOEAU-
HEHUs K HeMmy TpaHcdopmaropa (peaktopa) mpessimaer 15 M, Ho menee 40 M, TO
Ha BbIBOJIaX 0OMOTOK HampsbkeHueM 110 35 kB tpanchopmaTopa A0TKHBI OBITh YC-
ta"HoBJeHbl PB nim OITH.
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[Ipy uCHOJB30BaHUM MPOKEKTOPHBIX MAYT B KAayeCTBE MOJIHUEOTBOJOB
ANIEKTPOIPOBOJIKY K HUM Ha y4acTKE OT TOYKH BBIXOJ1a U3 KaOEIbHOIO COOpYKe-
HUS 70 MayThl U Jlajiee 10 HEeH CleayeT BBIMOJIHATh KaOeIsIMU C METATMYEeCKON
000104KO# 1100 KabensiMu 0e3 MeTaIUTMYEeCKO 0005104K0il B TpyOax. OK0JI0 KOH-
CTPYKIIMH C MOJIHUEOTBOJOM 3TH KaOeNu JTOJKHBI ObITh MPOJIOKEHBI HEMOCPECT-
BEHHO B 3€MJIE HA NPOTSKEHUU He MeHee 10 m.

B Mecte BBOa kabernell B KaOEIbHOE COOPYKEHUE METaTNYecKast 00004-
Ka kalenel, OpOHS U MeTaUTM4ecKas TpyOa JOJIKHBI OBITh COCIMHEHBI C 3a3€M-
nsomuM yerporictsom 11IC.

11.5 TpocoBbie MmonHueoTBoABI BJI 110 kB 1 BbIlIE, KaK mpaBUio, CIEAYET
MPUCOEANHSATH K 3a3eMJIeHHBIM KOHCTpYKIusim OPY (T1C).

Ot croek koHcTpykuuii OPY 110-220 kB, Kk KOTOpBIM NPUCOETUHEHBI TPO-
COBBIE MOJIHUEOTBOBI, JIOJKHBI OBITh BBIIIOJHEHBl MAarucTpaiv 3a3eMJICHUS He
MEHEE 4eM I10 JIBYM-TPEM HAIIPABIICHUSAM C YIJI0M He MeHee 90° MeK 1y HUMH.

TpocoBble MOTHHUEOTBOABI, 3anumaronme noaxoasl BJI 35 kB, pa3pemaer-
CAi NPUCOCIUHATH K 3a3€MIIEHHBIM KOHCTpyKIusM OPY npu skBHBaneHTHOM
YAEIBHOM CONPOTHUBIIEHUH 3€MJIM B TPO30BOM ce30H: 10 750 OM'M -HE3aBUCUMO OT
wiomanu 3azemisioniero konrtypa IIC; 6onee 750 OM M -mpu miomanm 3a3em-
nsiromiero konrypa [1C 10 000 M° 1 Gouree.

Ot croek koHcTpyKuni OPY 35 kB, Kk KOTOpBIM IIPUCOEAMHEHBI TPOCOBBIE
MOJIHUEOTBObI, MAaruCTPadu 3a3€MJICHUSI JOJDKHBI OBITh BBIMOJIHEHBI HE MEHEe
4eM 110 IByM-TPEM HalPaBJICHUAM C yrioM He MeHee 90° mexny Humu. Kpome To-
ro, Ha Ka)kJIOM HaIlpaBJICHUU JOJHKHO OBITh YCTAHOBJIEHO MO OJTHOMY BEpPTHKAJb-
HOMY 3JIEKTPOY JUIMHOM 3-5 M Ha pacCTOSIHUU HE MEHEE 5 M.

Conporusnenue 3azemaureneil ommxanmmx k OPY onop BJI nanpsbkenunem
35 kB He nomxkHO npeBsimath 10 Owm.

11.6 PacueTsl noTeHunanoB Ha 3Y Opu yaape MOJTHUU B MOJHUEOTBO/I Clie-
JyeT IPOBOAMUTH C MOMOIIBI0 KOMITbIOTEpHOU MporpaMmel. [Ipu paspabotke mpo-
€KTa TEeXIEePEBOOPYKEHUS paclpesielieHne MOTeHUHanoB Ha 3Y peKoMeHAyeTcs
ONpENENATh Ha 3Tane MPEIPOCKTHBIX M3BbICKAHUI 3KCIEPUMEHTATBHO METOIOM
MMHTAIMOHHOTO MoAenupoBanus B cootsercTBur ¢ CO 34.35.311.2004.

11.7 B Tex cnyuasx, Korjaa Juisi IPUHITHIX YCIOBUN HE BBITIOJHSIOTCS Tpe-
OOBaHUS MO YPOBHSIM UMITYJICHBIX MOMEX WJIM MO YCIOBUIO OOPaTHOTO MEPEeKphI-
tust ¢ 3Y Ha Kabenau JOJDKHO ObITh MPUMEHEHO OJHO U3 YKa3aHHBIX HUXKE MEpPO-
MIPUATHH:

- CHW)KEHHE MMITYJIbCHOI'O CONPOTUBIICHHS 3Y MOJHUEOTBOJA, IMMyTEM IPO-
KJIQJIKH JOTIOJHUTENBHBIX 3a3€MIIMTENIEH U 3a3€MIISIFOLUX IPOBOJIHHUKOB,;

- I3MEHEHHE TPACCHI MPOKIAIKU BTOPUYHBIX KaOeleH;

- U3MEHEHUE MeCTa Pa3MeLIEHUsI MOJIHUEOTBOJOB (TOKOOTBOJIOB).

[Tocne peanuzannu ykazaHHbIX MEPONPUITHI JOHKHBI ObITH TOBTOPHO MPO-
BEJICHBI PACUETHI.
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11.8 Ilpu mpuMeHEHHH B KayeCTBE MOJHHENPUEMHHUKA CETKM Ha KpbIIax
3IaHUN PEKOMEHAYETCS MCIIOIb30BaTh METAJUIMYECKUE KOHCTPYKIIMHU 3JaHUN B
KaueCTBE TOKOOTBOJOB, 3a3€MJISIIOIIMX MPOBOJHHUKOB M 3a3€MJIMTEIEH CUCTEMBI
MOJITHUE3AIIUTHI.

Jnst 3maHuii ¢ Keae300€TOHHBIMU KOHCTPYKIMSIMU HEOOXOAMMO MAaKCH-
MaJIbHO MCIOJIb30BAaTh €CTECTBEHHBIEC 3JIEMEHTHI. B KauecTBe MOIHHUE3AIIMTHBIX
3a3eMJIMTENICH UCIOJIb30BaTh KEJIe300€TOHHbIE (PYH/IAMEHTHI 37aHUIl U BHELIHUE
3azemumTend [IC. B kayecTBe TOKOOTBOJIOB HCIIOJIB30BAaTh CTaJbHBIE KapKacChl
3IaHUN (CTaJdbHBIC KOJOHBI, (PepMbl U Oanku). MOTHUETPUEMHYIO YacTh 37aHUMN
BBIIIOJIHUTh M3 HMCKYCCTBEHHBIX MOJIHUEIIPUEMHUKOB B BHUJAE «CETKM» U (WJIN)
CTEpPKHEBBIX MOJHUEIIPUEMHUKOB B COOTBETCTBHE C TPEOOBAHUSIMH HOPMATUBHBIX
TOKyMeHTOB. O0ecneynTh 3IEKTPHUUECKYIO0 HEMPEPhIBHOCTh CTATBHOIO KapKaca u
dbyHIaMeHTa 30aHUs CIASAYIOUIMME CIIOCO0aMHU:

- He MeHee 50% coelMHEHUI apMaTypHBIX CTepKHEH (pyHIaMEeHTa MEXITy
cO00¥ BBIMOJHUTH CBAPKOM WIIH BSI3KOM MPOBOJIOKOMH;

- BBITNIOJIHUTH CBAPOYHOE COECMHEHUE BCEX CTAJBHBIX KOJIOH 3/IaHMSI C apMa-
TypOH €ro xeyne300eTOHHOro GyH/IaMEHTa;

- BBIIIOJIHUTH CBAPOYHOE WM OOJTOBOE COETUHEHHE BCEX CTAJIbHBIX KOJIOH
3JJaHUS C PACIOJIOKEHHBIMHU O] KPBIILLIEH MONEepeYyHbIMU (hepMami;

- BBIIIOJHUTH CBAPOUYHOE WM OOJITOBOE COEAMHEHHME MOMEPEUHbIX (epMm ¢
MPOIOJBLHBIMU OaKaMHu.

Ecnu B 31aHUM IPUMEHSIOTCS HE CTalbHbBIE, a JKEIE€300€TOHHBIE KOJIOHBI, TO
B Ka)KJOM KOJIOHE MO BCEW €€ BBICOTE HEOOXOIUMO OOECIEUUTh AIEKTPHUUYECKYIO
HEIPEPHIBHOCTh HE MEHEE 2-X apMAaTypHBIX CTEPKHEH, KOTOpPbIE U CIEAYET MpH-
COENIMHATH K apMaType ¢pyHaameHTa u ¢pepmaM. HacTh pacronokeHHbIX 10 MepHU-
METPY 3/1aHUS CTAJIbHBIX KOJOHH MPUCOEAMHUTH MPOBOJHUKAMU K BHEIIHEMY 3a-
3eMJIUTEIII0 DJIEKTPOCETEBOr0 00bekTa. CpeqHee pacCTOSTHUE MEXy HpHUCOeau-
HSEMBIMHU K 3a3€MJIMTEII0 KOJOHHAMH HOJDKHO OBITH He Oosice 20 M. CoeanHUTh
TOPU30HTAJIbHBIE MOJIHUETIPUEMHBIE IPOBOAHUKH, TPOKJIABIBAEMBIE 110 IEPUMET-
Py KpBILIH, C KOJJOHHAMHU 3/1aHMs. PaccTosiHue MEeXy TOYKaMU NPUCOEIUHEHNN —
He Oonee 20 M.

11.9 T'mapomszonsaiuio ¢yHAAMEHTa 37aHUS JOJDKHA OBITH BBINMOJHEHA OW-
TYMHBIMH WJIM OUTYMHO-JTATEKCHBIMU TOKPBITUSAMU. [[puMeHEeHnEe TOJIMMEpPHBIX
MOKPBITUIA MPU UCTIOJIB30BAHUM (PyHAAMEHTA 3/1aHUs B KQU€CTBE MOJHHE3AIUTHO-
IO 3a3€MJIUTENSI HE JOIYCKaeTCsl.

11.10 Ilpy HanWuMK HECKONBKUX 3AaHHHA, MEXAY KOTOPHIMH MPOJIOKECHBI
BTOPHYHbIE KaOenu, HEOOXOAMMO MPOKJIAAbIBATH JIOMNOJHUTEIbHBIE 3a3€MIIUTEIH
(mapasienbHble 3a3eMJISIOIINE TPOBOJHUKH) JJI1 CHUXKEHUS PA3HOCTH MOTEHIMA-
70B Ha 3Y U TOKOBOW Harpy3ku Ha skpanbl kaOenei. Lllar cetku u3 3a3emnurenei
(KOJIMYECTBO NapaAJJIEIbHBIX IPOBOJHUKOB) ONPEIEISIETCS PACUETOM.

11.11 /Inst KUpIUYHBIX 3JaHUIM BBINOJIHSIIOT UICKYCCTBEHHYIO CUCTEMY ypaB-
HUBaHUS MOTEHIHANOB. BpIOOp KoIMYecTBa U CeYeHMsI IPOBOIHUKOB OIMPENEISIOT
pacyeToMm.

Ha Bcex sTaskax o0ecnedynBarOT COEIMHEHUS METATHYECKUX KOHCTPYKIIMN
3JaHUN C BHYTPEHHEH CUCTEMOM ypaBHUBAHUS MMOTEHUMAJIOB, a HA OTMETKe OM —
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COEIMHEHUS C BHEITHUM 3a3€MIISIFOLIIUM YCTPOCTBOM.
11.12 JIonroBEYHOCTH JIEMEHTOB 3a3EMJIAIOIIETO YCTPOMCTBA MOJIHUE3AIIU-
ThI 00€CTICUMBACTCS BHITIOJIHEHUEM MEPONPUATHIN, yKa3aHHbIX B 1. 8.1.2 u 1. 8.1.3.

12 KoHCTPYKTHBHOE BBHINIOJIHEHHE 323eMJISIIOIIUX YCTPOHCTB 00bEKTOB
CBSI3H

12.1 3a3eMiieHne MOMEIIEHUI CBSI3H BBITIOJHSIOT B COOTBETCTBUU C TpeOOBa-
Husimu ctangapra ANSI/TIA/EIA-607-1994.

12.2 Anmapatypa CBS3M J0JKHA ObITh MPUCOEANHEHA K 3a3€MJIISIOIIEMY YCT-
pOWCTBY 3AaHUS MOCPEICTBOM HM30JMPOBAHHOTO 3a3€MIISIFOLIETO MPOBOJHUKA. 3a-
3eMJIIIOIIMI MPOBOJIHUK JOJIKEH OBITh U3rOTOBJIEH U3 MEJIH, U UMETh CEUYEHUE HE
meree 60 Mv’ .

3a3eMISIOIINN IPOBOJAHUK IPUCOEAMHSIIOT ¢ OJHOM CTOPOHBI K IJIaBHOM 3a-
3eMJISIOLIEH IIMHE BBOJHOTO paclpelesUTeNbHOIO YCTpPONMCTBA 3AaHMs (IIMTa
COOCTBEHHBIX HYX]1), FaJlbBAHUUYECKH CBSI3aHHOU C TIyX03a3eMJIEHHON HEUTpabio
TpaHcopmaTopa COOCTBEHHBIX HYXJ U METAJNIOKOHCTPYKIMSIMU 3aanus. C npy-
IOl CTOPOHBI 3a36MJIAIOIINI ITPOBOJHUK MPUCOECAUHSIOT K YCTAaHOBJICHHOW B all-
napaTHOW IIMHE 3a3€MJICHUS allapaTypbl CBA3U.

12.3 bnoku anmaparypsl CBSI3U JOJKHBI ITPUCOEAUHATHCS K TJIABHOM 3a3€M-
JSIOLIEH IIMHE arapaTHOW MOCPENICTBOM 3a3eMIISIONINX MepeMbluek. Bee meran-
JNYECKUE JIOTKU TEIEKOMMYHHKAIMOHHON KaOeIbHON CUCTEMBI, PACIOIOKEHHBIE
B almnapaTHOM JIOJKHBI ObITh MPUCOEIMHEHBI HUIe(paMu K IIMHE 3a3€MJICHUS arl-
ITapaTHOM.

12.4 IllunHa 3a3eMIIeHUST paCPEICIUTENBHOTO IIMTKA allapaTypbl CBIA3H, MO-
JYYaroIlled NMUTAaHWE OT CETH MEPEMEHHOI0 TOKAa WJIM KOPIYC LIUTKA, JAOJKHBI
OBITH COCTMHEHBI TUICH(POM C ITUHON 3a3EMJICHUS aIMapaTHOM.

12.5 Cucrema 3a3emileHUs 3JIEKTPUUECKUX ceTel nepemeHHoro Toka 0,38 kB
B MOMEUICHUH alnapaTHOW JOJKHA YIOBIETBOPATh TpeboBaHusM TN-S cucremsl,
T. €. HE JIOMYyCKaeTcs NpUMEHEHHE O0BEINHEHHOTO 3aIlUTHOTO U HYJEBOTo pado-
yero PEN-nipoBoHUKA.

13 Meponpusitusi 1o o6ecrne4eHuIo 3J1eKTPOMAarHUTHOH COBMECTUMOCTH

13.1 Hopmupyemsbie napamerpsl 3V, yka3zanuele B 1.3-6, 8 Tabmn.1, onpene-
JISIIOT BBITIOJIHEHUE yclioBuil obecnieueHuss OMC BTOpUYHOTO OOOPYOBAHUS Ha
[1C B otHOWICHUH 3Y.

13.2 lns obecnieuenns OMC nipu BeimonaHeHuu 3Y noactanimu ¢ OPY no-
MOJIHUTENILHO K TpeOoBaHMAM, ycTaHOBIEeHHbIM B [IYD r1i.1.7, ciemyer BbINOJ-
HUTH CIICYIOLINE MEPOIIPUATHSL:

- YMEHBIIUTh HEIKBUIIOTCHIHAIBHOCTL 3Y (10 JOMYyCTUMOTO 3HAYCHUS HE
Oosiee 2kB), BBIMOJHUB CETKY 3a3eMJIMTENICH ¢ MEHBIIIMM I1aroM, YBEJIUYHB Ceue-
HUE 3a3eMJIMTENEN U 3a3eMIISIIOIIUX TPOBOJHUKOB, WJIM MPUMEHHB B Kaue€CTBE Ma-
Tepurala 3a3eMJIUTeNIed U 3a3eMIISIFOIINX TPOBOJHUKOB MEb BMECTO CTAJIH;
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- CHU3UTh UMIYJIBCHOE COMPOTUBJICHHE 3a3€MJICHHUS CHUJIOBOTO 000pyAOBa-
HUS, 000pYyJOBaB HE MeHee 2-X 3a3eMJIIOIIUX MPOBOAHHUKOB, YBEJIWYUB IIOT-
HOCTb CETKH B OJIU3M CHIJIOBOTO OOOPYAOBAaHHSA M YCTAHOBUB JOMOJHUTEIbHBIC
BEPTUKAJIBHBIE 3236 MIINTEIIN;

- CHU3MUTh TOKM B 3KpaHax KaOesel, MpOJIOKUB JOINOJIHUTEIbHbBIE CBSI3U
OPY c PIII (OI1Y);

- CHHM3UTHb UMITYJIBCHOE CONPOTHUBIICHUE 3a3€MJICHUS MOJHHEOTBOAOB, YBE-
JIMYMB IJIOTHOCTh CETKU M YCTaHOBHUB JIOIOJHUTEIbHBIE BEPTUKAIbHBIE WIN TII1Y-
OMHHBIE 3a3€MJIUTEIN.

13.3 B nomemieHusax pacnpeaesuTeNbHbIX YCTPOUCTB C 3JIEra3oBbIM 000pYy-
noBaHueM il obecrnieueHuss OMC HEOOXOAMMO JOMOIHUTENBHO MPOJIOKHUTH BbI-
COKOYACTOTHYIO CETKY. B KauecTBe CeTKM MOKET IIPUMEHATBHCS apMaTypa KeJe30-
OETOHHON KOHCTPYKLMH MOJIA.

13.4 Buyrpu 3panuit ('Y, PII] u OITY), a Takxke Apyrux 31aHUN U COOPY-
KEHUH, coepKallMX BTOPUYHOE 0OOPYJOBAHUE U CUCTEMBI CBSI3U, TOJKHA OBITH
PUMEHEHA 3aMKHYTas CETh 3a3€MJICHHS (CUCTEMa YpaBHUBAHUS MOTEHIMAIOB) B
COOTBETCTBMH C 1.10 HacTosAmux PykoBoaAImMX yKa3aHHM.

DKpaHbl BTOPUYHBIX KaOellel ciaeayeT 3a3eMIISITh C 000MX KOHIIOB.

JIns 3a3emMieHuss DKPAaHOB PEKOMEHJYETCS HCIIOJIb30BaTh CIELUAJIbHBIE 3a-
KUMBbI WJIA Pa3bEMBI.

13.5 IlomemeHusi, B KOTOPBIX HAaxXOAUTCS MHKPOIPOLIECCOPHAS TEXHUKA,
JOJDKHBI MMETh aHTUCTATUYECKHE HAIOJIBHBIE IOKPBITHS. 3a3¢MIIEHHE 3THX I1O-
KPBITUH JTOJDKHO OCYILECTBIIATHCS B COOTBETCTBUU C MHCTPYKLMEN U3TOTOBUTEIIA
nokpbITHs. CTekaHue 3apsA0B C MOKPBHITHA B 3€MJII0 TakKe oOecrieunBaeTCs 3a
CU€T €CTECTBEHHOI'O 3a3€MJICHUS (KOHTAKTa C KeJIe300€TOHOM U LIEMEHTHOM CTSK-
KOM).

13.6 B Tex ciywasix, Korjaa Juisi IPUHSATHIX PEIICHUN MO MOJIHUE3AIIUTE B
cootBeTcTBUM C [1YD 11.4.2.133-4.2.159 He BeIMOMHAIOTCS TpeOOBaHUS O obecrie-
yeHuto IMC 101KHO ObITh IPUMEHEHO OJHO U3 YKa3aHHBIX HUXKE MEPONPUATHIA:

- CHWKEHHE UMITYJIbCHOTO CONPOTHUBIIEHUS 3Y MOJHHEOTBOJAA, MYTEM IIPO-
KJIaJIKU JOTIOJHUTEIIBHBIX 3a3€MJIIMTEIEH U 3a3€MIIIIOIINX TPOBOIHUKOB;

- UI3MEHEHHE TPACCHI MPOKIIAKU BTOPUYHBIX KaOeleH;

- U3MEHEHNE MECTa Pa3MELEHUsI MOJIHUEOTBOJOB (TOKOOTBOJIOB).

[Ipyn nmpuMeHEHNN B Ka4ECTBE MOJHUENPUEMHHKA CETKH HA 3/IaHUSX PEKO-
MEHJIyETCS MCIIOJIb30BaTh METAJUIMYECKNE KOHCTPYKIIMH 3aHUN B Ka4E€CTBE TOKO-
OTBOJIOB, 3a3€MJISIOIINX ITPOBOAHUKOB M 3a3€MJIMTEIEH CUCTEMbI MOJTHUE3ALUTHI.

[Ipy HaMMYMKM HECKOJIBKUX 3/IaHUN, MEXITY KOTOPBIMH MPOJIOKEHBI BTOPHUY-
Hble KaOesn, He0OXOAMMO MPOKIAIbIBATh JOMOJHUTENbHBIE 3a3eMINTENH (Tapai-
JIeNbHBIE 3a3eMJISIIOIIME MTPOBOJIHUKH) JIJIi CHUKEHUS! Pa3HOCTH MOTEHLMANIOB Ha
3V u TOKOBOI Harpy3KH Ha dKpaHbI KaOese.
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14 Oco0eHHOCTH NMPOEKTHPOBAHMA 323eMJISIIOIINX YCTPOICTB
NPH TEXHUYECKOM NepPeBOOPYKEHUH, PEKOHCTPYKIMHU U paclIupeHun
NMOACTAHINH

14.1 [Ipu TexnepeBOOPY>KEHUU, PEKOHCTPYKIIMUA U PACHIUPEHUH TOICTAHIINH
JIOJDKEH OBITh BBIMOJHEH MPOEKT PEKOHCTPYKIMS 3a3€MIISIIOIIETO YCTPOWCTBAa B
COOTBETCTBHH C MOJOKEHUAMH, U3JI0KEHHBIMU B HACTOSIIIKX PY.

14.2 VicxonHble JaHHBIE JUISI MPOEKTUPOBAHMS JOJDKHBI OBITH MOTYYEHBI Ha
OCHOBaHUM 00crnenoBanus cymiectByromero 3Y B coorBerctBuu ¢ P/l 153-34.0-
20.525-00.

K BCXOIHBIM JaHHBIM OTHOCSITCS:

- UcnonnuTenbHas cxema cyniecTByroniero 3V.

- DJNEeKTPUYECKUE MOJENU IpyHTa i pacuéra 3Y, NOJydeHHbIE Ha OCHOBE
MPOBENEHHBIX U3MepeHul metosioM BO3. PekomeHayeTcs: BBINOJIHUTh YTOUHEHUE
MOJIEJIEH MyTEM CPAaBHEHHUS PACUETHBIX W U3MEPEHHBIX NapaMETPOB CYIIECTBYIO-
niero 3Y. Jlonmyckaercs i pacd€ra pasiMyYHbBIX [TapaMETpPOB UMETh PA3JIUYHbIE
MOJENH, NPUHIIUIINAIBHO HE TPOTUBOPEYAIIUE APYT APYTY.

- Ipyrue ucxoHple TaHHBIE B COOTBETCTBUHM C pa3zeioM 7 HacTosmux PY.

14.3 B kauecTBE OCHOBBI [Jisl MPOEKTUPYEMOW PEKOHCTPYKIMHU 3Y NIOJHKHA
OBITh HCIIOJIb30BaHA UCTIOJHUTEINIbHAS CXeMa CyIlecTByomero 3VY.

3V npoeKTUpyeTcs Kak HOBOE B CIydasiX:

- orcyrcTBUsl eauHoi KoHCTpykuuu 3Y Ha OPY wmmm IIC (BeimosiHeHO J1O-
KaJIbHOE 3a3€MJICHHE KaX10ro 000py10BaHuUs );

- KOPPO3MOHHOT'O M3HOCAa FOPU3OHTAIBHBIX 3a3€MIIUTENEH C MoTepeil Oosee
50 % cedeHus U HE MPOXOIAIIUX IO YCIOBUSIM TEPMUYECKOU CTOMKOCTH.

JleMOHTax 3JIEMEHTOB CYLIECTBYIOWIETO 3Y HE MPEAyCMATPUBAETCSL.

14.4 TIpu pacmmpenuu I1C cymectBytomee 3Y cienyeT npuHUMaTh 3a 6a30-
BYIO KOHCTPYKIMIO, B KOTOPYHO BKJIIOYAKOTCSI JONOJHUTEIBHBIE JJIEMEHTHI, BbI-
3BaHHbIe pactmpernueM [1C (3Y HOBBIX sueeK).

14.5 Ilpu BBINOJHEHUH POEKTA PEKOHCTPYKIMHU (MoaepHU3auuu) 3Y H0JIK-
HBI OBITH OOECIIeYeHBI HOpMUpPYEMbIE TapaMeTprl 3Y (cm. Tadm.1).

B npoekTe peKOHCTPYKIHHU CIEAYET IPELyCMOTPETh CIEAYIOIINE MEPOIPH -
TUSL:

- YCWJICHHE 3a3eMJISIOIINX MPOBOJHUKOB B COOTBETCTBUM C BO3POCIIMMH TO-
KaMH KOPOTKOTO U ABYX(}a3HOTO 3aMbIKAHMIA;

- YCTaHOBKY JOIOJIHUTEJIbHBIX BEPTUKAIbHBIX 3JIEKTPOJOB B MECTax MOBBI-
IIEHHBIX MUMIYJIbCHBIX MOTEHIMAJIOB U TOBBIIMICHHBIX HAIMPSHKEHUN MPUKOCHOBE-
HUS;

- TIPOKJIAJIKY JOMOJHUTEIbHBIX TOPU30HTAIBHBIX 3a3€MIIUTENCH ISl CHUXKE-
HUS pa3HOCTEN NOTEHMAJOB 110 3Y;

- pacmapenus 3Y 3a npeneinsl orpaxaeHus [IC B ciiyyae yCTaHOBKM OXpaH-
HOM CUTHAJIM3AINH, OCBEIICHUS U IPYTUX dIEKTPUDUIIMPOBAHHBIX OOHEKTOB, CBSI-
3aHHBIX ¢ orpaxaenuem [1C;

- BKJIIOYEHHE B COCTaB 3V KeNe3HOJOPOXKHBIX MyTel MepekaTKu TpaHcdop-
MaTOpOB B COOTBETCTBUU C 8.2.4.
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14.6 He3aBucumo OT 3Tama peKOHCTPYKUHUH (PACIIMPEHMS, MOJECPHU3ALNHN)
I1C 3V Ha kaxxnoM 3Tane JOHKHO B IMOJHOM Mepe COOTBETCTBOBATh TPEOOBAHUAM
Hactosgmux PY.

15 MeToauyeckne yKazaHus M0 pacyeTy NapaMeTpoB 3a3eMJISTFOIIHX
YCTPOMCTB

15.1. O6mme nonaoxxeHus

Pacuer napameTpoB 3Y peKOMEHyeTCsl MPOBOJUTH C HOMOUIBIO CIIELMAIU3H-
POBAaHHOTO MPOrpaMMHOTO obectieueHus (cMm. [Ipunoxenue B).

Jist onpenenenus: napamerpoB 3V JOJKHBI ObITh MPOBEIAEHBI pacueThl pac-
MpEAEIEHUsI TOKOB M MOTEHIHUAJIOB MO 3JIEMEHTaM 3a3€MJIIOLIEr0 yCTPOWCTBA, a
TaKXe MOTEHIMAJIOB B TPYHTE U HA TOBEPXHOCTH T'PYHTA B CIAEAYIOLIUX PEKUMAX:

- YCTaHOBMBIIMICS PEXKUM KOPOTKOTO 3aMbIKaHMs Ha MOJCTAaHIMU (HAa BCEX
OPY) unu B mpuUMBIKAIOMIEH AJIEKTpUUecKol ceTH ¢ 3((PEKTUBHO 3a3eMIIEHHOM
HEUTPAJbIO;

- YCTaHOBMBILHUWCS PEKUM JBOMHOTO 3aMBIKaHUS HA 3€MIIIO B CETH C HU30JIU-
POBAaHHOW HEWUTPAJIbIO, WIM HEUTPAIBIO, 3a3€MJIEHHON Yepe3 Iyroracsiyi peak-
TOP WJIA PE3UCTOP;

- IEPEXOAHOTO PEKUMA KOPOTKOT'O 3aMBIKAHUS;

- 0JJHO(pa3HOE 3aMbIKaHUE B JIEKTPUUYECKOM CETHU, COEpPKAIICH Ayroracsaimui
PEaKTOp WJIM PE3UCTOP, YCTaHABIMBAEMBbIE Ha npoekTupyemoi 11C;

- BBOJI BBICOKOYAaCTOTHOTO UMITYJIbCHOI'O TOKa B 3V nipu kommyTtanusx u K3;

- yapbl MOJIHUM B MOJIHMEOTBO/IbI, PacoIoKeHHbIEe Ha Tepputopun 11C.

[lo pesynpTaTam pacuera JOJKHBI OBITh ONPEEIECHbI CONpPOTHUBIECHHE 3V,
HarpspkeHue Ha 3Y, HalpshKEeHUs NPUKOCHOBEHHUs, TEPMUYECKas CTOMKOCTb HC-
KYCCTBEHHBIX M €CTECTBEHHBIX 3a3¢MIIAIOIIMX IIPOBOJHUKOB, 3a3€MJICHHBIX JKpa-
HOB 1 000JI04YeK Kabenel, HanpsHKeHUs, IPUKIIAIbIBAeMbIe K U30JISIUU Kabeneh u
TEXHUYECKUM CPEJICTBAM.

Pacdetsl pekoMeHAYETCs BBIIOJHATH IO CIEAYIOIIEMY AIITOPUTMY

A. B nporpammy pacyera ciienyeT BHECTH SKBUBAJICHTHYIO CXEMY 3aMEIICHUS
0a3oBoi koHpurypanuu 3V u nHPopMaIo 00 FIEKTPUUECKUX XaAPAKTEPUCTUKAX
IPYHTA.

B. B onpenenennsie Touku 3Y (mpeanonaraembie Mecta K3, mecra 3azemiie-
Hus Heiltpaneil T(AT), MOTHHMEOTBOIbI) CIEAYET BBECTU pPACUETHbIE 3HAYECHHUSI TO-
KOB.

I'. TIpoussectu pacuer pacrpenenaeHus TOKOB U NOTEHIMAIOB 110 3JIEMEHTaM
3a3eMJIAIOLIEr0 YCTPOMCTBA, a TaK)K€ IOTEHLUHAJIOB B I'PYHTE U HA IOBEPXHOCTH
TPYHTA.

JI. Ilo pe3ynbraram pacueTa ONpenenuTh 3HaueHus mapameTpoB 3Y. Ilpu
MPEBBIIIEHUHA JONYCTUMBIX 3HAYEHHU HOPMHUPYEMBIX MapaMETPOB BBIIIOJIHUTH
KOPPEKTUPOBKY cXeMbl 3Y C y4eTOM pEKOMEHAAUMKM HacTosmux PykoBomsmmx
YKa3aHUMU.

E. IIponsBecTy MOBTOPHBIN pacyeT Aj1sl CKOPPEKTUPOBAHHOU CXEMBI.

K. ITynxte! [-E noBTOpUTH 10 NOCTHKEHUS BCEX NapaMeTpoB 3Y 10 HOPMHU-
PYEMBIX 3HAYCHUU.
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Pacuetsl cienyer mpoBOIUTH JUIsl cllydaeB BBOoAA Toka Ha kaxaom OPY IIC.
Uucno pacuetHbix MecT BBojia Toka K3 — or 2 10 8 B 3aBUCHUMOCTH OT pa3MepoB
OPY (1o myomaay uin KOJIMYECTBY sSYEeK).

Yuciio pacueTHbIX MECT yAapOB MOJHUHM — BCE MOJIHUEOTBOJABI BOJIU3U Ka-
OeJIbHBIX KaHAJIOB, JJOTKOB, 00OPYAOBAHMS CO BTOPUYHBIMU IETISIMHU.

Touku BBOJIa BHICOKOYACTOTHOTO UMITYJILCHOTO TOKA MpU KomMMmyTanusax u K3
cieayeT BeIOUpaTh B MecTax ycTaHOBKHM cuiioBbIX T/AT, pektopoB TH u TT - Ha
kaxaom OPY I1C ot 2 1o 8 B 3aBUcHMOCTH OT pazmepoB OPY.

Jlst TIC ¢ mmommazeio 10 1000 M wmu mpu pacmonoskernu IIC rpyHTax ¢ BbI-
COKHM YJEJIBbHBIM COINPOTUBICHHEM 0C000€ BHUMAHHUE JOJDKHO OBITH YIEIECHO
BBEJICHHUIO B PACUETHYIO CXEMY €CTECTBEHHBIX 3a3€MIIMTEIICH:

- CUCTEMA TPOC-0MOopa, NMpU HAIM4YuM 3a3emieHHoro Ha [1C u onopax rpo3ot-
poca,

- (pyHmaMeHThI 31aHUI 1 000pyI0BaHMS,

- CKBQXKUHBI, TPYOOTIPOBO/IBI,

- IPOYHE METAJUIOCBSI3U C BHEITHUMU 0ObEKTaMHU.

15.2 Pacuer napametpoB 3V mnojactaniuu ¢ 3pHEKTUBHO 3a3eMIEHHON HEM-
Tpajblo.

15.2.1 B pexume ycranoBusiierocsi ogHodasnoro K3 Ha moacraniuu ¢ s¢-
(beKTUBHO 3a3eMJIEHHON HEHTpaliblo Ha pacueTHOU cxeme 3Y (s kaxmaoro PY)
CIIeIyeT 3a7aBaTh:

- BBOJI osiHOro Toka K3 B mpeanonaraemoe mecto K3;

- BBOJ] TOKOB HeTpanei cunoBbix T (AT) B MecTa ux 3a3eMJyIeHUS.

Toku HOHKHBI 3a/1aBaThCsl CO CBOUMH (pazaMu.

15.2.2 JInst pacyeToB HaWOONBIIMX 3HAYCHUN HAMPSHKEHUS MPUKOCHOBEHUS
PEKOMEHyeTCsl MPOU3BOJUTH pacyeT AJisl BBOJA TOKA B TOYKH 3Y, HaxoJdIuecs
Ha niepudepun OPY u nambosiee ymalieHHbIE OT MECT PAaCHOJIOKEHHS CHUIIOBBIX
T/AT. Beibpannoe Mecto K3 n0/mkHO OBITH BOJU3K pabOYMX MECT.

15.2.3 Jlna pacueToB HauOONBIIMX 3HAYCHUW HAIPSIKEHUS MEKIY KaKOM-
100 TOYKOW 3a3eMJICHHsI CUJIOBOTO OOOpYy/IOBaHUS M Toukamu 3Y B MecTe pac-
MOJIOKEHUSI BTOPUYHOTO 00OPYAOBaHMSI, K KOTOPOMY MPUXOAST KOHTPOJIbHBIE Ka-
0enr OT CHJIOBOTO 000PYIOBaHHUS, PEKOMEHYETCsI POU3BOIUTE PacyeT Jjisl BBOJA
Toka B Touku 3Y, Haxonasmuecs Ha nepudepun OPY u Haubonee ynaneHHbIE OT
MecT pacrnionoxenus PILI.

15.2.4 JIns pacdyeToB HAWOOJBITUX 3HAYCHUN TOKOB B 3a3€MJICHHBIX C JIBYX
CTOPOH 3KpaHOB M OpOHM KaOesel peKOMEHIyeTCsl IPOU3BOAUTh pacyeT JJisi BBOJA
ToKa B Touku 3Y oOopynoBanusi, Haxonsmerocs Bosmsu PII (OITY, T'TY). Bo
BCEX CIIyYasiX ClIeyeT MPOBEPSATh HA TEPMHUUYECKYIO0 CTOMKOCTh YYAaCTKHU KaOeneu,
PAaCIONIOKEHHBIE MEXAY AJICKTPUUECKUM alllapaToM W KJIEMMHBIM IIKadoM MIpH
BBOJIC TOKA B TOUKY 3a3€MJICHUS almapara.

15.2.5 Tlocne nmpoBeaeHUs pacdeTa IOJDKEH ObITh IPOBENICH aHAIN3 Pe3yJIbTa-
TOB pacyeTa B CIEAYIOLIEM MOPSIKE.

[To pe3ynpTaTaM pacdera JOJKHBI OBITH ONPEIEICHBI:

- HanpsbkeHue Ha 3Y;
- notennuan B mecre K3;
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- MOTEHIMAJl B MECTaX YCTaHOBKU BTOpuyHOTro obopynoBanus (OITY, PIII,
'Ly u t.1m.);

- HalnpshKEeHUEe MPUKOCHOBeHUs BOM3u Mecta K3;

- TOKM B DKpaHax (OpoHe, 000JI04YKe) Kabeneil.

15.2.6 Ceuenue 3a3eMISIIOIIUX MTPOBOJHUKOB M 3a3eMJIMTEINICH CIIEyeT BbI-
Oupath MO yCIOBUIO TEIUIOBOM YCTOMUMBOCTHU (CM. 1.7 Tabi.1) ¢ yu€rom 3amaca Ha
Koppo3uro (cm. 1. 15.2.7).

JlonmycTUMO€E CeYeHHE 3a3EMIIAIOIIETO MPOBOAHUKA MO TEPMUYECKOU CTOM-
KOCTH Sy OIPENEIAIOT 0 GopMyJIe:

Smy = ImSleq

Sika — JOIyCcTUMOE CeYeHHUE JIsl TOKa B 1 KA MPOAOIKUTEIBHOCTHIO BO3-
nenctBus | cexyHna;

g — k03 OUIMEHT, YIUTHIBAIOIINKI MPOJIOHKUTEILHOCTD BO3/IEHCTBUS TOKA.

Jt+0,09, t<lc

08Jt . t>lc

3HadyeHUS S a MPUBEACHBI B TAOIHIIE 2.

Tabnumna 2 - JlomyctuMoe ceueHue Siga I MPOBOAHMKOB MpH TOKe 1 KA
JUIMTEJIBHOCTBIO 1 C.

Sixa
Tum mpoBogHUKA il
POBOA MM*/KA
['OpU30HTAIBHBIN CTATBHOM 3a3€MIIUTENb 14,0
3a3eMJIIAIOIINN TPOBOJHUK U3 CTaJIH, MTOACOCANHEHHBIHN K aIl- 165
rapary ’
["opr30OHTAIBHBIN MEAHBIN 3a3EMIUTED 4,6
3a3eMIIAIOIIMI MPOBOIHUK U3 MEIU, TOACOEAUHEHHBIM K all- 54
rapary ’
Apmartypa xene300eToHa 30,3

15.2.7. IIpu ucnonb30BaHUU CTABHBIX 3a3€MIIUTENIEH U 3a3eMJIISIOIINUX MIPO-
BOJHUKOB K pacY€THOMY 3HAYEHHUIO CEYCHHS, BHIOPAHHOTO TI0O TEPMHUECKOU CTOM-
koctu (S,y), mobapisieTcs ceyeHue, KOTOpoe OyIeT MOTEPSHO CTAIbHBIM 3a3eMIIH-
TEJIEM H3-32 KOPPO3UHM B MECTE €r0 YCTAaHOBKH (Syop) 3@ BpeMs JallbHEHWIIEN DKC-
rIyatanuu 3iekTpoyctaHoBkU (t). Takum oOpa3om, MmojHas IJIONIaAb CEYEHUS
CTAJILHOTO 3a3€MJISIOIIETO MPOBOIHUKA U 3a3€MITUTENIS JOHKHA OBITh paBHA

SHOJIH = STy + SKOp(t);

Ecmu 6,(t) — rimyOuHa KOppO3WH CTaTbHOTO MCKYCCTBEHHOTO 3a3EMIIUTEIIS
VT 3a3eMJISTIOIIETO MTPOBOAHHUKA KPYTIIOTO CEUEHUS sl TpeOyeMOoro cpoka CIryxk-
ObI astekTpoycTaHoBKU - (1), MM, TO J00aBKa K CEUCHHUIO 110 TEPMHUYECKON CTOMKO-
CTH 3a3€MJIMTEJIS TIO YCIOBUSAM KOPPO3UH COCTABHUT:

S,y G- 75, G[,/ 45 +5K(t)j
T
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COOTBETCTBEHHO IHMAMETP UCKYCCTBEHHOIO 3a3€MJIUTENS C YUYETOM MOTEPh HA
KOPpO3UI0 OYJET paBeH:

D, = 4 S;;OJZH _

DT0 pacu€THOE 3HAUEHUE AMaMETpa YBEIUYUBACTCS 10 ONMKaiIero HoMu-
HaJIBHOTO IMaMEeTpa MpyTKa.

st 3a3eMiuTeNs M 3a3€MIISIONIETO MPOBOJHMKA M3 TMOJOCOBOM CTad Ha
3HaueHue 2 O.(t) yBenuuuBaeTcs TOJIIMHA TOJOCHI, U 3aT€M BBIOHMPACTCS HOMHU-
HaJbHAs TOJIIIMHA TOJOCHI C OIMKAUIIUM OOJBIITUM 3HAYECHUEM.

3nauenue O (t) ompenensercs pacuérom (Ilpunoxenue I1.A.6). B 30Hax 10-
BhIieHHOM koppo3uu (Ko-K3 cm. I1.A.6) pexoMeHyeTcst IpUMEHSTh CTallb TOJIbKO
KpPYTJIOTrO CEUYEHHS.

[Tpu pacronoxenuu Twiomaaku 3Y BOIU3U KEIE3HOW TOPOTH, IIACKTPUU-
UPOBAHHOW HAa TTOCTOSIHHOM TOKE, Y BBISBICHUU OIS OTY>KIAIOIMINX MOCTOSHHBIX
TOKOB BBINOJIHSETCS MPOEKT JIEKTPOXUMHUUYECKOU (JIPEHAKHON) 3allUThl MMOA3EM-
HbIX coopykeHuil [IC oT Koppo3uu OJyK1at0IUMH TOKAMH.

15.2.8 Pacuét TemmepaTyphl HarpeBa MEIHBIX U ATIOMUHHEBBIX YKPAHOB KOH-
TPOJBHBIX KaOeJel mpu KOPOTKHUX 3aMBIKaHHUSIX B 3JIEKTPOYCTAaHOBKAX HaIpsiKe-
HueM 110 xB u BpIlIe npy 3a36MIIEHUH 3KPAHOB C JIBYX CTOPOH MPOBOAMTCS IO
BBIPAXKEHUIO:

U 15
AO=T:( =2 AT e

AQ® - HarpeB skpana kabens (B °C),

U,,, — IprI0’KEeHHOE K 3a3eMJIEHHBIM KOHIIAM 3KpaHa HampshKeHUe, 00yClIoB-
JIEHHOE€ HEAKBUIIOTEHIIMATbHOCTHIO 3a3€MIISIFOIIETO ycTporicTBa (B),

L - anuHa paccUMTHIBAEMOTO y4acTKa Kabens, (M)

T — BpeMs OTKJIFOUEHUSI KOPOTKOTO 3aMbIKaHUs, (CEK).

HaunOounbiine TeMnepaTypbl HarpeBa ObIBatOT y y4acTkoB kabeseit Ha OPY ot
amnrmapara J0 KkJaeMMHoro mmkada (merdosie 3axoab1) Tpu BBojie Toka K3 B Tou-
Ky 3a3eMJICHUS annapara. DTH YYacCTKU PACCUUTHIBAIOTCS B IEPBYIO OUEPEb.

Ecnu temneparypa HarpeBa SKpaHOB KaOeJned MpeBbIIIaeT HOPMHPOBAHHOE
3HaueHue (cM. 1.5 1abxa.1), cienyeT BBIMOJHUTHL MEPONPUATHS IO CHHXKEHHIO TO-
KOB B 2KpaHax kabesneit nmpu K3. J[11 3TOro npokiaasBaloT JOMOJIHUTEIIBHBIC CBS-
31 MEXIY anmnapaToM U KJIEMMHBIM Kapom, Mexay O0a30Boi KOHCTpyKiuen 3Y
u PI (OITY, I'PI) u T.x1.

15.2.9 Ecnu nosydeHHas pa3HOCTh MOTEHIIMAJIOB, IPUKIIAAbIBacMast K U30JIs-
UM BTOPUYHOTO Kabelis, MPEeBbIIIAeT HOPMUPYEMOE 3HAu€HUE, CIEAYeT BBIMNOJ-
HUTb OJTHO U3 CIEAYIOIINUX MEPONPHUSATHN:

- YBEJIMYHTh CEUCHUE 3a3€MJISIOIINX IPOBOJHUKOB U 3a3€MIIUTEINIEH,

- MPOJIOKUTH JIOTIOJHUTEIbHBIE 3a3eMJIMTEIN MEXIy nepudepueil JaHHOTO
OPY u mecramu pacnonoxenust OITY (PI) u T (AT).

15.2.10 Ompenenenve HanpsHDKEHUS MPUKOCHOBEHMS CIEAYET BBINOJHATH C
Y4€TOM COIPOTHUBIICHUM Tesa 4yesoBeKa U ocHOBaHUsl. CONPOTUBIIEHNE OCHOBAHUS
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JOJKHO OBITH OMPEJIENIEHO C YYETOM 00YCTPOICTBA BEPXHErO CJOs TpyHTa (IJIMHA,
TpaBa, MeCoK, 11eOeHb, achabT).

Ecnu HanpshkeHue NpUKOCHOBEHMSI Ha TEPPUTOpUU (BHE pabOUUX MECT) Ipe-
BBIIIAET HOPMHUPYEMOE 3HAUEHHE, CIEAYET BBIINOJHUTH OJHO U3 CIEAYIOIINX Me-
pONIPUATHI:

- YMEHBIIUTH mar ceTku 3Y (MpOJ0KUTh JAOMOJTHUTENIbHbIE TOPU30HTAIbHbBIE
3a3eMJISIOIIME TTPOBOTHUKH ),

- POU3BECTHU MOJICHINKY IIEOHEM.

Ecnu HanpspkeHre MPUKOCHOBEHHS Ha pab0vYeM MECTE MPEBBINIACT HOPMHU-
pyeMoe 3HaueHHUE JaXe C YU4eTOM IMOJACHIIKY, Ha paboyeM MecTe CleAyeT BBINOJ-
HUTHh BBIPABHUBAIOINIYIO CETKYy. EcCiu BbIsIBIEHAa 3HAUMTENIbHAS Pa3HOCTh IMOTEH-
LMAJIOB MEXAY O00OpYIOBAHHEM M OMOPHOM TOUKON 3Y, HampsKEHUE MPUKOCHO-
BEHUSI MOXET OBITh TAKXKE CHIKCHO MyTEM MPOKJIIAIKa JOTOTHUTEIHHBIX MarucT-
pPabHBIX 3a3eMJISIOIIUX MTPOBOJIHUKOB OT IAHHOTO 00OPYI0BAaHMS K OMOPHON TOY-
KeE.

15.2.11 Ecnu Hanpsbkenue Ha 3Y MpeBbIIIAET HOPMY, CIEAYyeT CHUXKATh CO-
npoTtusieHue 3Y.

CHKeHHUsI CONTPOTUBIICHUS 3Y MOKHO JOCTUYD CIEAYIOIIUMHU CIIOCOOaMMU:

- IPU HAJIUYUKM HU3KOOMHBIX MOJCTUJIAIONINX CIIOEB IPYHTA CIEAYET MpHUMeE-
HSATH OOJIbIlIee KOJUYECTBO BEPTUKAIBHBIX JJIEKTPOJOB, JIMOO YBEIWYUBATH UX
mvHy. [lpyn Oonbiiol rioyOuHE 3ajeraHus HU3KOOMHBIX T'PYHTOB CIEAYET pac-
CMOTPETh PAIMOHATBLHOCTh TPUMEHEHUS TIIYyOMHHBIX 3JIEKTPOJIOB,

- npu Mmasnou mwiomanu [IC cnenyeT paccMoTpeTh npuMeHeHue 3Y 0oJiblieid
TJTONIAU, BBIXOAAIIETO 3a TeppuToputo 11C,

- MIPYU HAJIUYHUM JIOKAJIbHBIX TEPPUTOPUN C MOHUKEHHBIM COMPOTUBICHUEM
IpyHTa WIH BOJOEMOB, CIEAYET PACCMOTPETH BHINOJHEHUE BBIHOCHOTO 3Y,

Ecnu moBblllIeHHBI MOTEHIMAT BbI3BaH 3HAYUTEIbHOW HEIKBUIOTEHIMAJb-
HOCThIO 3Y, TO NMPUMEHSIIOTCS COOTBETCTBYIOLIME MEPONPUATUS IJIsI CHHXKEHUS
BO3HUKAIOIMX Pa3HOCTEN MOTEHIINAJIOB.

15.3 Pacuer mapametpoB 3V mpu ycTaHOBHBIIEMCS pexkume aBoiHoro K3 Ha
3eMIIIO.

JIns ceTr ¢ U30IMPOBAaHHON HEMTPAJIBIO PACUETHBIM CIIyYaeM SIBJISETCS JABOW-
HOE 3aMbIKaHHE Ha 3eMJiTt0. B aToM cityqae HeoOxoauMo BeIOpaTh ABa MECTa BBOJIA
TOKa, HauboJee yAaJIeHHbIX IPYT OT Apyra B Mpejaesiax TePPUTOPUH, 3aHUMAeMOU
ATOM ceThI0. [Ipy HAIMYNKM TOKOOTPAaHWYHBAIOIINX PEAKTOPOB B 3TOM CETH PACUET
PEKOMEHAYETCSl MPOU3BOAUTH OTIEIBHO JJIsI y4acTKa CETH C MAaKCUMAaJIbHBIM TO-
koM K3 (10 peakTopoB) u sl ydyacTka ¢ MAaKCUMaJIbHBIM Pa3HOCOM TOYEK ITOMU
cetu. CM. Takxke n. 8.2.7.

B BriOpannbie Mecta nBoitHoro K3 Ha 3emutto ciienyeT 3ajaTh BBOJ Toka (C
paznuYHBIMA (pa3aMu) U BHITIOJHUTH pacyerT.

15.4 Pacuet napametrpoB 3V miig nepexogHoro pexxuma K3 u kommyTanui.

ITpu pacuere nepexoanoro pexuma K3 m koMmyTanuii Ha pacyeTHON cxeme
3V cnenyeT 3aaaTh BBOJA BBICOKOYACTOTHOI'O MMITYJILCHOTO TOKa B IMpeJroarae-
moe mecto K3 wim kommytupyemoro anmapara. [TapameTpsl UMITyJIbCHOTO TOKa
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PEKOMEHAYETCS ONPENEINUTh PACYETOM IIEPEXOIHOIO MPOLECcca B MEPBUYHOMN CXe-
M€ € MOMOILIBI0 KOMITBIOTEPHON TPOTPaMMBI.

Pacuer pacnpeneneHus NOTEHIHAIOB PEKOMEHAYETCS MPOU3BOAUTH ISl TO-
yek 3V, B mectax pacnojoxkenus T/AT, TT, TH. Pacuer momxkeH mpoBOAUTHCS ¢
Y4€TOM MPUCOEIMHEHUS K 3Y 3KpaHOB KOHTPOJIBHBIX KaOemen.

ITocne nmpoBeneHns pacyeTa BBIINOJIHAETCS aHAIU3 PE3YJIbTaTOB pacyerTa.

Ecnau BY norennman B mecte K3 npeBbilaeT HOpMUpyeEMOE 3HAYEHUE, TO pe-
KOMEHYETCSI BBIIIOJIHUTD CIEAYIOIIUE MEPOIIPUATHSA:

- MPU JIBYX U MEHEE OTXOMSIIUX OT 00OPYJOBaHMS TOPU3OHTAIBHBIX 3a3€M-
JUTENIEN CIIEAYET MPOJIOKUTH JTONOJHUTENBHBIE TOPU30HTAIBHBIE 3a3€MIISIOIINE
MPOBOIHUKH;

- Ha KaXJOM OTXOJAILIEM I'OPU30HTAIBHOM 3a3€MIIMTENIC YCTAHOBUTH BEPTHU-
KQJIbHBIE 3JIEKTPOABI JUIMHOW 5 M HAa pacCTOSIHUU 5 M OT 00OpYAOBaHHUS.

15.5 Pacuér 3V npu onHoda3HOM 3aMbIKaHUM HA 3€MJII0 B CETH C U30JIUPO-
BAHHOU HEUTPAJIbIO, COEPKAIIEH JyTOracsiiuid peaKkTop Uiu pe3ucTop.

Pacuéry nmomiexar 3Y, K KOTOPBIM IOJCOECIWHEHBI JyrOracsiiie peakTopbl
WIN/U PE3UCTOPHI. 3a pacuETHBIM TOK MPUHUMAETCA TOK, paBHBIA 125% HOMU-
HAJIBHOTO TOKa MPHUCOEAMHEHHOTO K 3Y Hambosee MOLIHOIO U3 3THUX allaparos.
JIOJKHBI OBITH BBIMOJIHEHBI pACcYEThl HAMPSKEHUS HA 3Y W HANPsDKEHUM MPUKOC-
HOBEHMs. B ciydae mpeBbIIEHUS 3TUMU BEJIMYMHAMU HOPMHUPYEMbBIX 3HAYEHUU
WCIIOJIB3YIOTCS MEpBI, onvcaHHble B 14.2 u 14.3.

15.7 Pacuer 3V npu yaapax MOJTHHUH.

IIpm pacuere yapa MOJTHUM Ha pacdeTHOM cxeme 3V clienyeT 3a1aTh - BBOJ
MMITYJIbCHOTO TOKA MOJIHUM B MOJIHUEIIPUEMHHUK;

®opma Toka MostHuM — ctanaaptHas 10/350 mxc, ammmuryaa 100 kA.

B kaudectBe MecT BBOa TOKa BHIOUPAIOTCS MOJHUETIPUEMHUKH, PACIOIOXKEH-
HbIE BOJIM3U TPacC MPOKIAIKU Kabenel BTOPUYHBIX IeNeld U MECT YCTaHOBKHU 000-
PYJOBaHMsI, K KOTOPbIM MPUCOEIUHAIOTCA TaKue KaOeu.

ITocne npoBeneHus pacdera cieayeT BBIIOJHUTH AHAIU3 PE3YJIbTATOB pacue-
Ta.

Ecnu rpaavenTsl noTeHuMana BOJIM3M MOJIHUEOTBO/IA MPEBBIIIAET HOPMUPYE-
MBI€ 3HAYEHUS, TO IPOU3BOIAT CIEAYIOLIUE MEPOIIPUATHUA:

- Ha KQXIOM OTXOJALIEM INOPU30HTAIBHOM 3a3€MIIMTEIIE YCTAaHABINUBAIOT J10-
MTOJIHUTEIBHBIE BEPTUKAIBHBIE JJIEKTPOJBI JUIMHOW 5 M Ha paccrosHuu 10 M or
o0opy10BaHUS.

- YBEJIMYMBAIOT PACCTOSIHUE OT MOJIHMETIPUEMHHKA J0 KaOemnei.
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Ipuiaoxenne A
CnpaBo4Hbie MaTEPHUAJIbI

I1.A.1 IlpeaeibHO 10NMyCTUMbIC YPOBHHM HANIPSIKEHUs IPUKOCHOBEHHUSI U TOKOB.

[IpenenbHO HOMyCTHMBIE YPOBHHU HANpPsDKEHUN MPUKOCHOBEHMSI M TOKOB, YCTaHOBJICHBI
JUIsl IIyTeH TOKa OT OJJHOM pyKH K Jpyroi u ot pyku k Horam (I'OCT 12.1.038-82).

B tab6mumax I1.A.1-I1.A.3 naHbl 3aBUCUMOCTH NPEICIBHO JOMYCTUMBIX YPOBHEH HaIpsi-
JKEHUSI IPUKOCHOBEHUS B 3aBUCUMOCTU OT BPEMEHM BO3JEUCTBHUSA JUIsl HOPMAJIbHBIX U aBapuii-
HBIX PEKUMOB.

Ta6muma I1.A.1 - [IpeaenbHO AOMYCTUMBIC YPOBHH HAIPSHKEHUN MPUKOCHOBEHHS U TOKOB, IIPO-
TEKAIOIUX Yepe3 TEJIO YeJIOBEKa, IPM HOPMAJIBHOM (HEaBapuHHOM) pEKUME (IIPOJIOJIKUTEINb-
HOCTh BO3/IeHcTBHsI HE Oosiee 10 MUH B CYTKH)

Pox Toka UuB I, MA
He Oonee

ITepemennnrit 50 ' 2,0 0,3

ITocTostHHEBIM 8,0 1,0

Ipumeuanue: J{ns auy, bINOIHAIOWUX pAOOMY 8 YCIOBUAX BbICOKUX meMmnepamyp (eviute
25°C) u enascrnocmu (6onee 75%) npusedennvie 6 mabauye 3nauenus OOANCHbL ObIMb YMeHblULe-
Hbl 6 mMpu pasa.

Tabmuna I1.A.2 - [IpenensHo MOMyCTUMBIE YPOBHU HANPSKEHUH MPUKOCHOBEHHS NPH aBapHii-
HOM PEXHUME JIEKTPOYCTAHOBOK, HaIIpsDKEHHEM 10 1 KB ¢ riryxo3a3eMiIeHHOW Wi U30JIMPOBAH-
HOM HeNTpabio U BhIE | KB ¢ n301MpoBaHHON HEUTPAIBIO

IIpeneabHo omMycTHMOE HANIPSIZKEHNE TPUKOCHOBEHU S
U,B
Bpems Bo3neiicreua t, ¢ (00101 (02 03 |04 |05 |06 |07 |08 |09 |10 |Cs
0,08 1,0
[TepemeHHBII 650 | 500 |250|165|125(100|85 |70 |65 |55 |50 |36
50T’
ITocTostHHBIN 650 | 500 | 400 | 350 | 300 | 250 | 240 | 230 | 220 | 210 | 200 | 40

Tabmuna I1.A.3- [IpenenbHo AOMyCTUMbIE YPOBHU HAIPSHKEHUN MPUKOCHOBEHMS IIPU aBa-
PUITHOM pEXUME DJIEKTPOYCTaHOBOK ¢ 4acToTod Toka 50 I'n, Hampsbxenuem Bbimue 1000 B, ¢
3¢ (EKTUBHBIM M IIYXHUM 3a3€MJICHHEM HEHUTpaIu

IIpoxo/KuTEILHOCTDL BO3AEHCTBHA IIpeneibHO NONYCTHMBIA YPOBEHb
t, ¢ HaNpPSIKeHUs] IPUKOCHOBEHUS
U,B
o 0,1 500
0,2 400
0,5 200
0,7 130
1,0 100
Cs. 1,0 10 5,0 65

IIpenensHo nomyctumele 3HaueHus HanpsbkeHus mara B 'OCT 12.1.038-82 ne ycraHOB-
nensl. Ha npakTuke B KayecTBe JOMYCTUMOIO 3HAUEHUS HANPSHKEHUS 11ara NpUHUMAOT Hamnps-
YKEHHUE PUKOCHOBEHHS.

B poccuiickux HOpMAaTHBHBIX JOKYMEHTaX HE YCTAHOBJIEHBI IPENEIbHO IOMYCTHMBbIE
3HAYeHUs UMITYJbCHBIX (IIPU YAape MOJIHMU) HaNpsHKeHUH npukocHOBeHUs. CorylacHO cTaHaap-
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Ty MOK 1662 nipenenbHO 10yCTHUMOE 3HaU€HUE YHEPTUU UMITYJIbCA, IPU KOTOPOM BEPOSITHOCTh
BO3HHUKHOBEHHUS BEHTPHUKYJSpHONH (puOpmuisiuu He npesbimaer 2%, coctaBiser 6 k. [Ipu
3TOM HalpsKEHUE MPUKOCHOBEHMS HE JOJDKHO IPEBbIIATh 6 KB.

ILLA.2 OnpeaesieHne yaeJabHOTr0 3JIeKTPUYECKOT0 CONPOTUBJIEHHUS TPYHTA

XapaKTepUCTUKU DIIEKTPHUECKONW CTPYKTYpHI TPyHTa HEOOXOTUMBI IJIs pacyera mapa-
METPOB 3a3eMJISIOLIET0 YCTPOICTBA ¢ Y4eToM Haubosiee HeOIaronpusiTHBIX KIMMaTHYECKUX yC-
JIOBUIA.

Jliia onpenenenus yAeIbHOTO 3JIEKTPUUYECKOTO0 CONPOTUBIICHUS TPYHTA MPOBOAAT U3Me-
PEHMS IO METOAY BEPTUKAIBHOTO 3JIEKTpruueckoro 3oHauposanus (B23). Meron BO3 no3sous-
€T BBISIBUTD JJIEKTPUUYECKYI0 HEOJAHOPOJHOCTh CTPYKTYphI IPYHTA — YHCIIO U TOJIIMHY CIOEB C
pa3IMYHBIMU 3HAUEHUSIMU YJI€IbHOIO AIEKTPUYECKOTO COIIPOTUBIIEHUS IPYHTA.

[lepen HauanoM U3MEpPEHU HA TEPPUTOPUU OOBEKTA BHIOUPAIOT IJIOLIAAKY, CBOOOIHYIO
OT MOA3EMHBIX KOMMYHUKaluil (TpyOOnpoBoibl, OpOHUPOBAHHbBIE KAOEIH U T. I.) U METaJIO-
KOHCTPYKIUH, BIUAIOIINX HA PE3yIbTaThl U3MEPEHHUIA.

B nenrtpe miomanku Ha NOBEPXHOCTH 3EMJIIM 10 OJHOM MPSIMOM JIMHUM YCTAHABIWBAIOT
YeThIpe AJIEKTPO/Ia, U COOUPAIOT IEKTPUUECKYIO cXeMy, IpencTaBieHnyto Ha puc.Il.A.1. B ka-
YECTBE AEKTPOAOB NMPUMEHSIOT CTalbHbIE HEOKpallleHHble cTepkKHU. Paccrosnue MN mexny
MOTEHLMAIBHBIMU AJIEKTPOIaMU BbIOHMpatoT u3 ycioBus: MN < AB/3. 'myOuHa norpyxeHus mo-
TEHIIUATBHBIX JJICKTPOAOB b JOKHA YIOBIETBOPATH ycinoBui: b < MN/6. I'myOuHa morpyxe-
HUSI TOKOBBIX 3JEKTpoA0B d O KHA yAOBIETBOPSATH yciosuio d < AB/6.

n3mepuTenbHbI Npubop

TOKOBbIN noTeHunanbHble TOKOBbIN
ANeKTpon ANeKTpoabl 3J1eKTpoa

MN
J AB

»
ol >

Puc.I1.A.1 Cxema u3MepuTeabHON LENU s ONPEIETICHHS 3HAUeHUH yIeIbHOIO CONPOTUBIICHUS
rpyHTa

Brxiro4aroT UCTOYHHK TOKA T€HEPUPYIOLIETo 0I0Ka Mpubopa, U U3MEPSIOT 3HAYCHUS BbI-
XOJHOTO TOoKa mpubopa | u pazHocTH moteHnManoB U MeXy MOTCHIIMATBHBIME JJIEKTPOIaMHU.
[ToBTOpSIOTCS ClEeMyIOMIKME U3MEPEHUsl TP Apyrux 3HaueHusix AB. Paccrosnus AB u MN pe-
KOMEHJIYETCSl YBEJIMUMBATh B TIOCIIEIOBATEIHLHOCTH, YKa3aHHOW B Tabmuue [1.A.4.. Ilpu ymeHb-
HIeHUH u3MepsieMoi BenuurHbl U 10 3Ha4eHHs Topora YyBCTBUTEIHHOCTH BOJIBTMETPA HEOOXO-
TUMO yBenu4HTh paccTostaue MN 1 TOBTOpUTH M3MEpPEHUs TIPH TOM ke paccTosHuu AB, mocre
yero paccrosinue AB yBennuuBath aanee. Pe3ynbpTatel u3amepenuii 3anocsatest B Tabnuiry [1.A.4.
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Tabmuma I1.A.4 - Pe3ynbTaThl W3MEPEHHM ISl ONMPEACTICHUS XapaKTEPHUCTHK DIICKTPUUECKON
CTPYKTYpBbI rpyHTa 1o metoxy BO3.

Ne wamepenust | AB/2,m | MN, M | K, m | |, MA | U, MB | Ry = U/l | praoe, OM*M
1 1 0,5 5,890
2 2 0,5 | 24,74
3 3 0,5 |56,16
4 3 2 12,57
5 4,5 2 30,24
6 6,0 2 54,98
7 9,0 2 125,7
8 15 2 351,9
9 15 10 62,83
10 25 2 980,2
11 25 10 188,5
12 40 10 | 494,8
13 65 10 1319
14 65 40 300,4
15 100 10 3134
16 100 40 754,0

JUiIst KaXkJ0r0 U3MEPEHHS OIPENEISAIOT «KaXKyIIEECS» 3HAUYCHHE YAEIBHOTO COIPOTUBIIE-
HHSL TPYHTA Py 10 GOpMyIIE (CIEAYET OTMETUTD, YTO MHOTHE MIPUOOPHI H3MEPSIOT HE IaJCHUE
HanpskeHus U MeXIy MOTEHIHMAIbHBIMU 3IEKTPOJAMHM, a 3HAYE€HHE SKBHBAIEHTHOTO COIPO-
tuBnenust Ry,= U/1):

Prae = “xane

riae K — KoappUIMEeHT ycTaHOBKH, IPUBEIEHHBINH B Ta0M. 3. U1 KaXIOTO M3 COYCTAaHUN pa3Ho-
COB DJIEKTPOIOB.

PesynbTarsl pacueroB 3aHocsTcs B Tabnuiy 3. Ilo pedynbraTtam uamepeHuil B Ounorapud-
MHUYECKMX KOOPANHATaX CTPOAT KpUBYIO BO3 — 3aBHCHUMOCTB «Ka)KyIIETOCs» YAEIBHOTO COIPO-
TUBJIEHUS] TPYHTa OT MOJypa3HOca TOKOBBIX AeKTpoaoB AB/2. B pesynpTaTe mHTEpIperanuu
KpuBbIX BO3 nomyvaror MHOroCnoiHyt0 Moaenb rpyHTa. Eciiu pa3mepsl BBIOpaHHOMN IJIOIIA KU
Ha TEPPUTOPUH OOBEKTAa OTPAHUYEHBI, TO MU3MEPEHUs IMOBTOPSIOT 3a MpeAesiaMu TEpPUTOPUHU
o0bekTa. B 3TOM ciydae Ans BEpXHHX CJIOEB I'pyHTa NMPUHUMAIOT pe3yJbTaThl U3MEPEHUIl Ha
TEPPUTOPUHU O0BEKTA, a /Ul HUKHUX CJIOEB — 3a Mpe/ieiaMi 00beKTa.

IIpn npoBeaeHNH pacdyeToB ¢ MOMOULIbI0 KOMIIBIOTEPHBIX MPOrPaMM MOKHO IPHUMEHSThH
JIBYXCIIOMHYIO MOJI€NIb TpyHTa. MeToArKa NPUBEAEHUS MHOTOCIIOWHOIO IPYHTA K JABYXCIOMHON
MOJIEJIH CIEAYIOLIAs.

[TonyuenHas sxcriepuMeHTaIbHO KpuBas BO3 — 3aBUCMMOCTD yI€IbHOTO COIPOTUBIICHUS
TPyHTa p OT MOJOBHUHBI PACCTOSHUS MEXKIY TOKOBBIMHU 3JIeKTpoAaMu D comocraBiseTcs ¢ Teope-
TUYECKUMU KPUBBIMHU «Ka)KYILETOCsS» 3HAUEHUS P JUISl IBYXCIOWHOTO IPYHTA, pACCUUTHIBAEMBbI-
MU TI0 hopmyIie:

-R -k:UT-k,
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h — ryOuna pasnena ciioeB, M; pi, P2 — YACIBHOE CONMPOTHUBIICHUE TPYHTA BEPXHETO M
HUKHETO CJI0OEB COOTBETCTBEHHO, OM™M.

3naueHust h, p1, p2, MpU KOTOPBIX TeOpeTHdecKas KpuBas Hamboyiee OMM3Ka K KPUBOU
B33, npuHuMaroTcs, COOTBETCTBEHHO, B KQUe€CTBE 3HAUEHUI TOJIIIMHBI BEPXHETO CJIOS TPYHTA U
YIIEIBHOTO COTPOTUBIICHUI BEPXHETO M HUXKHEro clioeB rpyHTa. OnpeneneHue 3HaueHuit h, pi,
p2 MOXET OBITh MPOBEACHO C MOMOIUIBIO YUCICHHBIX METOJIOB BBICIICH MaTeMaTUKH, HAIIPUMED,
METO/I0M HaUMEHBIIUX KBAJPaTOB.

Jlisi mpuBeIeHUsT MHOTOCIIOMHOW MOJIETTM TPYHTa K JABYXCIOWHOW MOXKET OBITH IpHMeE-
HEH, TaK Ha3bIBaE€MbI, METO/] MAJETOK (cM. uTepatypy /6/ Ilpunoxenue I).

B tabnune I11.A.5 npuBeneHs! cBefieHus 00 yA€TbHOM CONPOTUBICHUU PA3IUYHBIX IPYH-
TOB, HEOOXOAUMBIE JIJIS IPOBEJICHUS PACUETOB HA OCHOBAHUU JIAHHBIX O T€OIOI0CHOBE.

Tabmuua I1.A.5- PexoMenayemble pacueTHbIE 3HaYCHUS YJEIBHOTO 3JIEKTPUYECKOTO COMPOTHUB-
JCHUS

Croii 3emiu ConpoTuBIeHUE 3EMJIH,

OMm'M

[Tecok (mmpu Temmneparype Boiie 0° C):

CHWJIBHO YBJIQ)KHEHHBIN TPYHTOBBIMU BOJIAMU 10-60

YMEPEHHO YBJIaKHEHHBIH 60-130

BIIQJKHBII 130-400

CJIeTKa BIaXKHBIN 400-1500

CyXoi 1500-4200

CyrinuHok:

CHJIBHO YBJIQ&)KHEHHBIH TPYHTOBBIMU BOJIAMH

(mpu Temmnepatype Boitie 0° C) 10-60

npomep3nnii cinoit (mpu Temmneparype -5° C) 60-190

I'muna (mpu Temneparype Boiie 0° C) 20-60

Topao:

npu Temneparype okoso 0° C 40-50

npu Temreparype Boie 0° C 1040

CoJtoHuaKoBBIE MOYBHI (ITpU Temreparype Bbiie 0° 15-25

[lle6ensb:

CyXou He menee 5000

MOKPBIN He menee 3000

Jpecga (ipu Temneparype Boimie 0° C) 5500

I"'panutHOE ocHOBaHue (1pu TeMneparype Bbite 0° C) 22500

Pe3y.]'II>TaTBI H3MepeHHfI JOJIDKHBI OBITh IMPUBCJCHBI K HanOoJee HC6HaI‘OHpI/I$ITHLIM KJIn-
MAaTUYCCKHUM YCIIOBUSAM.

I1.A.3 CnpaBouHble JaHHBbIE N0 CE30HHBIM KO3 (pPpuIIHEeHTAM

Jlnst mpuBeAeHUsl Pe3y/IbTaTOB U3MEPEHUH YIEeTbHOIO CONPOTUBIECHUS TPyHTa K Hanbo-
Jiee HeOJaronpHUsITHBIM KIIMMAaTHYECKUM YCJIOBHUSM MPUMEHSIOT C€30HHBIE KO3(PPHUIIMEHTHI, 3Ha-
YeHUs! KOTOPBIX JJIs1 pa3IMYHBIX TUIIOB TPYHTOB IpHBeieHb! B Tabnuie I1.A.6.

Tabmuma I1.A.6 - Ce30HHBIC KO3 (DHUIIMEHTHI YASTLHOTO COMPOTUBIICHHS rpyHTa K  cesona.

Tun rpyaTa Ce30HHBIN KO3()(DUIMEHT YIETHHOTO CONPOTHBIICHHUS TPYHTA IIPU BIAKHOCTH
MaJION cpenaHen 00BN
['muna 2 3 10
Cynecsh, CyrimHOK 3 o) 20
ITecox 3 10 50
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I1.A.4 CnpaBouHble JaHHbIE M0 HAUOOJBIIUM JOMYCTHMBIM CONMPOTHUBJIEHUSIM 3a-
3eMJISIIOIIUX YCTPOMCTB
3HaueHus: HauOOJBIINX JOMYCTHMBIX COMPOTHUBIICHUH 3a3eMIIIOIINX YCTPOWCTB pas-
JUYHBIX 3JIEKTPOYCTAaHOBOK B cooTBeTcTBUU C [TYD u PJ] 34.45-51.300-97 npuBeneHs B TabIu-

ue IL.A.7.
Ta6muma I1.A.7- Haubomnbimme 1omycTUMBbIe COMTPOTUBIICHHS 3a3€MIISIOIINX YCTPOUCTB
Bun XapakTepucTuKa XapakTepucTuKa ConpotuBieHue,
AJIEKTPOYCTAaHOBKU 3a3eMJIsIeMOT0 00beKTa 3a3eMJISIOILEr0 YCTPOUCT- Om
Ba
1. Dnexrpoycra- OnexTpoycTaHoBKa ceTu ¢ | MickyccTBEHHBIN 3a3eMiIn- 0,5

HOBKH HANPSDKCHU-
eM BhIe 1 kB,
KpoMe BJIY

3¢ (PEeKTUBHO 3a3eMIICHHOMN
HEUTpaJIbIO

TEJIb C MIOACOCAMHCHHBIMHA
C€CTCCTBCHHBIMM 3a3€MJIN-
TCIAMU

DIIEKTPOYCTAHOBKA CETH C

HckyccTBeHHBIN 3a3eMITH-

250/1” 1o ue 60-

M30JIMPOBAHHOM HEHWTpa- TEIIb BMECTE C MOJICOEe/IU- nee 10
JIBIO TIPH UCTIONIb30BAHUN | HEHHBIMU €CTECTBECHHBIMH
3a3eMJISIOIIETO YCTPOMCT- | 3a3eMIIUTEIISIMH

Ba TOJIBKO /ISl YCTAaHOBKHU

Bhiel kB

DnexTpoycTaHOBKa ceTH ¢ | MckyccTBEeHHBIN 3a3eMIu- 125/ 19

W30JIMPOBAaHHOM HEUTpa-
JIBIO IIPU UCIIOJIb30BAHUU
3a3E€MJIAIOIIET0 YCTPOUCT-
Ba IS AJIEKTPOYCTaHOBKHU
o 1 xB

TCJIb C MIOJCOCAMHCHHBIMHA
CCTCCTBCHHBIMU 3a3€M-
JIUTCIIIMHA

IIPU 3TOM JTOJIKHBI
OBbITb BBITIOJIHEHBI
TpeOOBaHUS K 3a-
3eMJICHHIO yCTa-
HOBKH 10 1 kB

IToacTanuus ¢ BBICIINM
HanpsbkeHuem 20-35 kB
NIPU YCTAaHOBKE MOJTHHEOT-
BOJIa Ha TpaHchopMaTop-
HOM TIOpTaje

3a3eMIINTEND TOICTAHIIUNA

4,
0e3 ydera 3a3em-
JIUTEJIEH, pacio-
JIOKCHHBIX BHE
KOHTYpa 3a3eM-

nenns OPY
OTaeNbHO CTOALINNA MOJI- O00CO0IEHHBIN 3a3EeMIIH- 80
HHEOTBOJI TEIb
2. DneKTpoycra- DneKTpoycTaHoBKa ¢ Iy- | ICKyCCTBEHHBIN 3a3eMiu-
HOBKH HANPSOKEHHU- | X03a3€MJICHHBIMU HEUTpa- | TeIb C TMOJKIIOYCHHBIMU
em 10 1 kB ¢ riy- JSIMU  T€HEPATOpPOB WJIM | ECTECTBEHHBIMU 3a3€MIIU-
X03a3eMJICHHOH TpanchopmMaTopoB WU | TEISIMH ¥ YYETOM HCIIONb-
HEUTpasblo, KPOME | BBIBOJAMU HCTOYHUKOB | 30BaHUS 3a3eMIINTENCH
BJIY oaHO(a3HOTO TOKA MOBTOPHBIX  3a3€MJICHUU
HyJsieBoro nposona BJI no
1 kB npu konuyectBe OT-
XOJAIIMX JTUHUN HEe MCHEe
IBYX TIpU HANPSHKECHUH
HCTOYHMKA, B:
Tpexda3Hbiii/ogHOpa3HbII 5
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Bun XapakTepucTruKa XapakTepucTuKa ConpotuBienue,
ANEKTPOYCTAHOBKHU 3a3eMIIIEMOT0 OOBEKTA 3a3eMIISIOIIETO YCTPOUCT- Om
Ba
660/380 4
380/220 8
220/127
3azemuidTenb,  pacmoso-
JKEHHBI B HEIMOCPEICT-
BEHHOW OJIM30CTH OT HEM-
Tpajld TeHepaTopa WIH
TpaHcopmaropa UM BbI-
BOJa HWCTOYHUKA OJIHO-
(hazHOrO TOKa MpH HaAmps-
JKeHUH UCTOYHMKa, B:
TpexdaszHbIii/oqHOPa3HBIN 15
660/380 30
380/220 60
220/127
3. BJI nanpsbxkenu- | Onopsl, UMeOIye rpo30- | 3a3eMJIUTENb OMOPbl MPH
em Bbie 1 kBY 3alTUTHBINA TPOC WM IPY- | YASITHHOM 3KBHUBAJICHTHOM
T'He yCTPOICTBa rpo303a- conpotusieHuu p, OM-m:
ITUTHI, )KEJIe300€TOHHBIC U o 100; 10
MeTtayumaeckue onopsl BJI 6omee 100 o 500; 15”
35 kB u Takue xe onopsr 6ouiee 500 no 1000; 20°
BJI 3-20 kB B HacenenHou 6omee 1000 no 5000; 30%
MECTHOCTH, a TaK¥Ke 3a- 6o1ee 5000 6° 10'3p5)

3eMITUTEIN AJIEKTPOOOO-

pPYyIOBaHUS, YCTAHOBJICH-
Horo Ha onopax BJI 110

KB u BhIlIE

DnexkTpoobopyioBaHue, | 3a3eMIIUTEINb ONOPHI 250/17, 1o ne 6o-
YCTaHOBJIEHHOE Ha OIopax nee 10
BJI 3-35 kB
XKenesobeToHHble U Me- | 3a3eMIIUTENb OIOPHI TPHU
Tayyeckue onopsl BJI 3- | ynenbHOM cOnpOTHBIEHUH
20 xB B HeHaceneHHo#t | rpyHTa p, OM/M:
MECTHOCTH o 100; 30°
6ouee 100 0,3p”
TpyOuaTble pa3psiIHUKY U | 3a3eMJIUTENb  pa3psAIHUKA
3alIUTHBIE MIPOMEKYTKH | WM 3AIIUTHOTO  TPO-
BJI 3-220 kB MEXYTKa TpH YIEIbHOM
COIIPOTHUBJIEHUH TPYHTA p,
OM-M:
He BoIme 1000; 10
6onee 1000 15
PazpsaHuky Ha moxxodax | 3a3eMIIUTeNb pa3psiiHuKa 5
BJI x moacrannusiM ¢ Bpa-
HIAOIUMHCS MalllMHAMH
4.  BJI  wmamnps- | Onopa BJI ¢ ycrpolicTBoM | 3a3eMIUTENb ONOPHI IS 30

sxenreMm 1o 1B

T'PO303aIlIUThI

r'p0O303alIUTEL
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Bun XapakTepucTruKa XapakTepucTuKa ConpotuBienue,
ANEKTPOYCTAHOBKU | 3a3eMIIIEMOTO OOBEKTa 3a3eMIISIOIIETO YCTPOUCT- Om
Ba
Ornopsl ¢ MOBTOPHBIMU 3a- | O0IIIee COPOTUBIICHUE
3eMJIUTENIIMA  HYJIEBOTO |3a3€MJICHHUS BCEX MOBTOP-
pabouero mpoBojia HBIX 3a3eMJICHUU TTPU Ha-
NpsDKEHUU UCTOYHUKA, B:
Tpexda3HbIii/oaHODA3HBII
660/380 5
380/220 10
220/127 20
3a3eMIIuTeNb KaXI0ro W3
MOBTOPHBIX  3a3eMJICHUI
IpH  HAMNPSHKCHAH HCTOY-
HHKa, B:
Tpexda3HbIii/oaHODA3HBII
660/380 15
380/220 30
220/127 60

1
s AIIEKTPOYCTAaHOBOK BhIlIe 1 KB mpu ynenpHOM conporuBiernn rpyHTa p 6omnee 500 Om-m
nonyckaercs yBenuuenue conporusieHus B 0,002p) pas, Ho He Gosiee IeCITUKPATHOTO.

2 o
)l - paCUYCTHLIU TOK 3aMbIKaHHUS HA 3EMIIIO, A.

B kauectBe PACUCTHOI'0 TOKAa MPUHUMACTCA:
* B ceTsX 0e3 KOMIICHCAlIMK €EMKOCTHOI'O TOKA - TOK 3aMBbIKaHHA Ha 3€CMIIIO,

* B CETSIX ¢ KOMIICHCAIIEHl €eMKOCTHOT'O TOKa:
= AJI1 3a3EMIJAIOINX YCTpOﬁCTB, K KOTOPBIM HNPHUCOCAUHCHBI Ayroracamue peakTophbl, -

TOK, paBHBIN 125% HOMUHAIBHOTO TOKA ATUX PEAKTOPOB;
- JUIS 3a3eMJISIIOIIUX YCTPOMCTB, K KOTOPBIM HE IPUCOETUHEHBI Tyroracsiisie peakTopsl,
TOK 3aMBIKaHUS Ha 3€MITIO, IPOXOJISAIINNA B CETH TIPU OTKIFOYEHUH HanOoJIee MOIIHOTO
U3 AYTOracsiyux peakTopoB WM Hanbosee pa3BeTBICHHOIO Y4acTKa CETH.
3)I[Jm ycranoBok ¥ BJI nanpspkenunem 1o 1 kB npu ynensHOM conpoTuBieHNU TpyHTa p OoJiee
100 Om-M nomyckaercs yBenuueHue ykazaHHbIX Bbie HopM B 0,01p pa3, Ho He Gonee necs-

THKPATHOTO.
4)COHpOTI/IBJ'IeHI/Ie 3aszemiurenei onop BJI Ha moaxonax K MOACTaHLIMAM JOKHO COOTBETCTBO-

BaTh TpeboBaHusM [IpaBui yCcTpoiicTBa 3J€KTPOYCTAHOBOK.
5 s orop BeIcoToi 6osnee 40 M Ha y4yacTkax BJI, 3amuIieHHbIX TpocaMH, COIPOTHBIICHHUE 3a-

3eMJIMTENeH JODKHO OBITh B 2 pa3a MEHBIIIE TPUBECHHBIX B TAOJHIIE.

I1.A.5 CnnpaBo4HbIe JaHHBIE MO IEKTPUYECKOH NPOYHOCTH FPYHTA.
XapaKkTepUCTUKU DIEKTPUUECKON CTPYKTYpBI TPYHTA MOTYT OBITh OINpeAeNeHbl ¢ MOMO-
B0 JIAHHBIX TI0 Te0NoJ0CHOBE 00bekTa. CBeneHust 00 SIEKTPUUECKUX XapAKTEPUCTHKAX Pa3-

JMYHBIX TPYHTOB NpuBeeHb! B Tabiuie [1.A.8 mo P/1 153-34.3-35.125-99 (CO 34.35.125-99).
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Tabnuua I1.A.8 Cenenus 00 3MEKTPUUYECKUX XapaKTEPUCTUKAX PA3IMYHBIX TPYHTOB

Tun rpyHra Brnaxnocts | Hanpssk€HHOCTB 3eKTpUye- DJIeKTpUYecKas mpoy-
WM MaTepuana % CKOTO TIOJISl B Ha4aje UCKPO- HOCTh TPYHTA B OJIHO-
obOpazoBanus, KB/m pOJHOM T10J1e, KB/M

['muna 17 40-250 950-1100
[Tecok 7-8 230-480 1200-1400
[Tecok ¢ rmHON 10 300 1000
ITecok ¢ rpaBuemM 10 700-1100 1000
Topd u nepernoit 60-70 600-1300 700-850
CKaJbHBIN TPYHT - - 750-1800
beron 20 130-330 700
beron Cyxoit - 35-120

I1.A.6 PacuéT riryOMHBI KOPppO3UU
I'myOrHa KOppO3UM PaCCUUTHIBAETCS 110 BBIPAXKEHUIO:

8 ()= ai In*t + by In’t + ¢ Int +d,
riae t — pacuéTHoe BpeMs dKCIUTyaTalluy 3a3eMJIMTENs B Mecsax (pekoMeHayercs He menee 30
ner), a KodpPuueHTs Ay, by, Ck, di, npuHUMarOTCs 1Mo Tabmnwmie [1.A.9.

Tabmuna I1.A.9 KoadduiueHnTs! ypaBHeHHs AJsl MPOTHO3a TNIYOUHBI KOPPO3UHU CTAIbHBIX 3a-
3EMIIMTEINICH

Kopposuonnas Koaddunments! ypaBHeHuUs Pacuérnas

30Ha Ay by Ck dy rryouHa

KOPpO3HHU

yepe330 mer,

MM
Ko 0,0206 0,1054 0,0410 0,0593 8,8
K3 0,0118 0,0350 - 0,0612 0,1430 3,4
K, 0,0056 0,0220 - 0,0107 0,0408 2,0
K3 0,0050 0,0031 -0,0410 0,2430 1,1
K4 0,0026 0,0092 - 0,0104 0,0224 0,8
K5 0,0013 0,0030 -0,0068 0,0440 04

Kopposuonnas 30na (K0...K5) onpenensercs no BbIpa>keHUIO:

®,,|—125
3, =6167-0,833-In| —— |,
pSKB

B KOTOPOM (D5 — OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIIMA 00pa3lia CTAIbHOTO 3a3€MIIH-
TeJIs B TPyHTE B MB, U3MEpEHHBIN 10 OTHOIIEHHIO K MEIHO-CYIb(aTHOMY 3JIEKTPOLY; Poxs —
yJIelIbHOE COTIPOTUBIIEHUE BEPXHETo CJI0s TPYHTa (B KOTOPOM PAcCHoJararoTCsl FTOPU30HTAIbHBIE
3azemsintenn), OmM-M.

[Tpu OTCYTCTBUU JAHHBIX 110 3HAYCHHSIM OKHCIUTENIbHO-BOCCTAHOBUTEILHOTO TIOTEHIHANA
KOPPO3WOHHYIO 30HY MOKHO oIpeaenuTs mo Tadmuie 11.A.10.
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Tabmuua [1.A.10 Onpenenenue KOppO3MOHHOH 30HBI MO (PUIUKO-XUMHUYECKUM TapameT-
paM rpyHTa.

VnenpHoe co- | EcTtecTBenHas Crenenn Konuenrpauus | Kopposunonnas | KauecrBennas
MIPOTUBJICHUE BJIQXXHOCTh | HACBIIICHUS | arpeCCUBHBIX 30Ha OILICHKa KOp-
BEPXHETO CIIOA W % Top BJIa- HWOHOB B TPYH- po3un
IPYHTa, Poxs » oM, TOBOM PacCTBO-
Om'M Kw, 0.€. pe C, %
<2 10...20 0,5...0,7 0,1 Ko OueHp
2...5 10...20 0,5...0,7 0,05...0,1 K, CHJIbHAS
5...10 20...25 0,7...0,85 0,015...0,05 K> CunbHas
10...20 2...10 0,05...0,5 0,005...0.013 K3 Cpenusis
20...100 2...10 0,05...0,5 0.001...0,005 K,
>100 >20 mn <2 | >0.085 wim <0,001 K5 Cnabas
<0,05

[TapameTpsl rpyHTa, BXOISAIINE B TAOIHILY, OMPEACISIOTCS MPU U3BICKAHUSAX HA TUIOIIAIKE
IIC:

EcrecTBeHHAas BIQXKHOCTD.

m m
Wo =5 9 -100%,
m o
rae (Mg~ mCyX) — Pa3HOCTh Macc CTaKaHYWKa C MPoOOM TpyHTa J0 W MOCIE BBICYIIWBAHUSA,
Meyx - Macca CTakKaH4YUKa ¢ CyXUM TPYHTOM.
CreneHb HACHIIICHHUS IO BJIATOM:
0
W% d,.
W - i)
100 (d,wun - dcyx )

rac dMHH — CpCAHAA MJIOTHOCTH MUHECPAJIOB I'PYHTA ( IINIOTHOCTH 4aCTHUILl FPYHTa),
— IUIOTHOCTH CYXOT'0 IPYHTA.
KoHIleHTpalns arpecCUBHBIX HOHOB B TPYHTOBOM pacTBope C, % - MacCoOBOE KOJIMYECTBO
noHoB xJyiopa u cynbdaTtoB (CI'+SO,7), otHecéHHOE K Macce rpyHTa B %.
Ha Teppuropuu Poccuu pacrpocTpaHeHbl B OCHOBHOM KOppo3uoHHbIe 30HbI K3... K5 [Tu-
HamuKa Koppo3uu B 30Hax Ko...Ks npuBeneHa Ha pucyHke:
s,

M
7 3 / b * / /
6.0 L1 -

/ 1,0 "i'(y 3‘”//

-

Ceyx

50 /| / / e
/ aspf =L
L x4
4,5' /—‘______—--——7 L
é/ z ¢

r'4 o be) Jerm
3.0 —

_—
3::1 _-‘______—-—""—-
2,0 LT I
—-'--_-_-_-'—_
/ 3 s -
1,0 / // ] 34
———
o = t
10 20 30 4“0 nem

3aBUCHMOCTB INTyOMHBI KOPPO3UH CTANIbHBIX 3a3eMIIHUTENEH (Ocp) OT BPEMEHH JUI PA3IHMYHBIX
KOPPO3UOHHBIX 30H
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IMpuaoxenue b

IIpumep pacyera napaMeTpoB 3a3eMJISIOLIET0 YCTPOHCTBA NMOACTAHIIUHA

II.Lb.1 UcxoaHblie naHHbIE J1JI51 PACYETOB.
Hcxonnble nanHbIe U1l TPOBEICHUS PACUETOB XapaKTEPUCTUK 3a3€MIISIOIIETO YCTPOMCT-

Ba, HANPSDKEHUH M TOKOB MPOMBIIUICHHOW YacTOTHI, BO3/ICHCTBYIONIMX Ha KOHTPOJIbHBIE KaOeH
U BTOpUYHOE 000pynoBaHue, npuBeaeHsl B Tadbnuie [1.b.1.

Tab6muma I1.b.1 - Micxoaubie naHHbBIC 1)1 paCYETOB

No HanmenoBanue 3HayeHue [Ipumeuanue
/1

1 | DxBUBaJICHTHBIC 3HAYC- Bepxnuii cnoii: YKka3zaHHbIE 3HAUCHUS
HUSA yAEIBHOI'O COIIPO- o1 =200 Omxm. YACIBLHOI'O COIIPOTUBIICHUS
TUBJICHUSI TPYHTA p, TIpu- | HrokHUMM cnoit: rpyHTa p ONpeeSIeHbl Ha
BEJICHHBIE K JIBYXCIJIOM- 02 =40 Omxm. ocHoBaHuu «CHpaBKkH O T€0-
HOW MOJIENH, C YUCTOM Fﬂy6I/IHa paszaena cio- JIOTUYCCKOM CTPOCHHH U
HauOosiee HeOmaronpusaT- | ep: h=14 m. TUAPOTr€OJOTUUECKUX YCIIO-
HBIX KIIMMaTHYECKUX YyC- BUSX ydacTka...». B kauect-
JIOBUH. Be HanOoJiee HeOIaronpusT-

HBIX KJIMMaTHYECKUX YCIJIO-
BUI MPUHATO IPOMEP3aHUS
IPYHTa B 3UMHUI IIEPUOLL.

2 | PacyerHble 3HAUYEHUSA TO- Bpewms otkimrouenns K3 npu-
Ka 0J1HO(ha3HOTO KOPOT- HATO paBHbIM 0,1 ¢ (Bpems
koro 3ambikanus 3l paboThl OCHOBHOM 3AIIIUTHI).
3HaueHusl TOKOB MPUHS-

ThI C YY4ETOM IMEPCIEKTH-

BbI Pa3BUTHSI SHEPTOCHC-

Tembl Ha 10 ner.

OPVY-110 kB. 40 kA B Hertpas T — 700 A

3 | PacueTHOe 3HaueHHE TOKA
nByx¢asnoro K3 (nBoii-

HOT'O 3aMbIKaHUs Ha 3€M-

J10):

KPV-10 xB 11,8 kA
KPVY- 6 kB 6.1 kKA

4 | IlnaH pacnoyioskeHust Ha teppuropuu [1C
31aHUN U COOPYKEHHUH Ha | PACIIOJIOKEHBI:
TeppuTOpUu nojacTaHuuu | - 3ganue OITY u 3PY
(KOMIOHOBKa 00BEKTA), 10 u 6 xB;

Tpaccel IpokiIaaku kade- | - OPY-110 kB;
JIeH 1ienerd BTOPUYHOM - kabenapHbIE JOTKH 10
KOMMYTallUH. u 6 kB;
- CIJIOBBIE TpaHchop-
marops! TP/IH
80000/110VY1 2mr.;
- TpaHc(hOpPMAaTOPEI
TIAHC 16000/20Y1

51



2IIT.;

- MaclI0COOPHHUK;
- KaHaJIM3allMOHHAs
HAcOCHas;
- II'K 6 xomm.;
MonHrEeOoTBOIbI
H=30m 4mr.
6 | CxeMsbl 3a3eMJISIOMIETO Yeprexu: 3azemieHue
yCTpOICTBA. Y MOJTHUE3aIIUTA.
7 | T'opu3oHTANIBHBIE TIPO- [Tonoca cranpHas ce- Cr1.3 T'OCT-535-2005.
BOJHUKH CETKH 3a3¢MJIH- | 4eHHeM 60X 5MM°.
TeJsl.
8 | Beprukanpnsie 3a3emnu- | Crans nuametp 16 mMm, | Kpyr. Ct.3 TOCT-535-2005.
TEIN. IUIAHA - SM.
9 | 3azemusronue MpoBo- [Ipoxnaaxky oTBETBU-
HUKH. TEJbHBIX MOJIOC 3a3€M-
JICHUS K JIEKTPO000-
PYJIOBaHUIO BBIMOJ-
HUTB TOJIOCON
5x60MM° B JIBYX Mec-
Tax 10 MECTY.
10 | IIpoBOIHUKH CHCTEMBI [Tonoca cranbHas ce- Marwuctpanu 3a3emieHus
YpaBHHUBAHKS OTCHIHA- | YeHHeM 60X5MM>. IPOKJIAJAbIBAIOTCS BJIOJIb
JIOB B MIOMEIICHUSX 3/1a- cTeH Ha ypoBHe 0.5 M oT
nus OITY u 3PY. YPOBHS M0JIA.
11 | Tum KOHTPOJIbHBIX KaOe- KBBI'» -
JIeH.
12 | EcrecTBeHHBIC 2IeMEHTHI | TpyOOmpOBOIBI. -
3a3eMJIAIOILEr0 YCTPO- Bbpons cunoBbix kabe-
CTBa. Jen.
DKpaHbl KOHTPOIBHBIX
Kabenen:
HKBHUBAJIEHTHOE CeYe-
Hre 1MM? 10 Mem.
MeTamioKOHCTpYKIIUH
3/1aHMUSL.
13 | Cucrema snekTponuTa- TN-S.
HUS IEPEMEHHOT0 TOKa
0,4 xB.
14 | Orxopsume ot o0bekTa | TpyOonpoBobl
KOMMYHHKAITUH. KaGenu: cunosble, cBs-
3M, TEJIEMEXaHUKHU.
15 | KoncrpykrtuBHoe Bbinon- | 1. Ha Bceii Tepputopuu I1C BeimoaHeHa ceTKa U3 mpo-

HEHUE 3a3eMJISIOLIET0
YCTPOMCTBA MOACTAHIUH.

JTOJIBHBIX M TIOTIEPEYHBIX TOPU3OHTAITHHBIX 3a3EMIIUTE-
JIeH ¢ HezpaBHOMepHHM IIaroM M3 CTaIH IOJIOCOU
60x5MM”.

2. Marucrtpanu Hapy>KHOTO 3a3€MJICHUSI BBITOJIHSAIOTCS
IOJIOCOU 5X60MM2, MIPOKJIaIbIBaeMbIX Ha riyoune 0,5-
0,7 M, ¥ IEKTPOAOB 3a3eMJICHUS TUaMeTPoOM 1 6MM
JUIMHOM 5 M, KOTOpBIE BCBEPJIMBAIOTCS B TPAHILEHO.

3. JIys 3aIiuThel OT 3aHOCA BHICOKUX ITOTCHIIUAIIOB 110
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MOA3EMHBIM KOMMYHUKAIUAM (TPpyOOIIPOBOJIBI | T. II.)
WX HEOOXOIMMO TPH BXOJIE B 31aHUE TPUCOSAUHHUTH K
KOHTYpPY 3a3€MJICHHUS, B TOM YHCJIe U Kabelu ¢ MeTal-
JIMYECKOHM 000104YKOH, HE NMEIOIME H30JISIIMOHHOIO
MOKPBITHSL.

4. st cCHUKEHUS HAIIPSHKEHUSI TPUKOCHOBEHUS Y pa-
004X MECT BBIIIOJIHUTH MOJICHINKY IIEOHS CI0EM TOJI-
muHoi 0,1-0,2 M.

5. Baemnsis orpana e npucoenunsiercs k 3V T1C.
Bueminee orpaxieHue ciaenyeT 3a3eMIIsTh ¢ TOMOIIBIO
BEPTUKAIBHBIX 3a3eMiIMTeNeH ToryOuHon 2-3 M, ycTa-
HOBJICHHBIX y CTOEK OTpajibl 10 BCEMY €€ NMEPUMET-
py uepe3 50 M.

6. Jly1st cHU KEHUsI BBIHOCA MOTEHIMAIIA 110 METaJTYe-
CKUM TpyOOIpoBoIaM U KaOessiM, BEIXOAAIINM 3 Ipe-
Jierna 3a3eMJISIIOILEr0 KOHTYpa BBITIOJIHATD UX 3a3eMJie-
HUE B 2-3 MecTax 3a TEPPUTOPUEH MOJACTAHIIUU Yepe3
80-100 meTpoB. Kabenn npuMeHsITH OPOHUPOBAHHEIE.

I1.5.2 IIpoBepka BbIOOpPA ceyeHUsI 3JIEMEHTOB 3a3eMJISIIOIIMX YCTPOICTB MO 0y C-
THMOM TeMIlepaType HarpeBa.

JlommycTuMbIE TOKH KOPOTKOTO 3aMBbIKAHUS JJIS DJIEMEHTOB 3a3€MJISIONIUX YCTPOUCTB OTI-
penensor, ucxoas u3z gomyctumoit (mo I1Y3 n.1.7.114 uwe Boime 4000C) TemnepaType Harpena,
o popmye:

ja S
01 — S '
mond

rae S — nmomepevyHoe ceueHue MpOoBOIHUKA UM SKpaHa Kaders, MM

Sjon — JOIYCTUMOE CEUCHHUE JIJIs TOKa B 1 KA MPOJOIKUTEIHHOCTRIO BO3ACHCTBHS 1 ce-
KYyH/Ia;

g — K03 PUIUEHT, YIUTHIBAIOITUH TTPOIOJDKATEILHOCTH BO3JCHCTBUS TOKA

Jt+0,09, t<lc

08/t . t>lc

3HaueHUs Sy, pUBeIeHBI B Ta0mmme [1.5.2.

Ta6muua I1.5.2 -[lonycTimoe cedenne Syon U POBOTHUKOB MTPH TOKE | KA UIHTENb-
HOCTHIO | C.

S
Tun npoBoHHKA o
poBoOl MM*/KA
I"'opu30HTaNBHBIN CTAJIBHOM 3a3€MIIUTEID 14,0
3a3eMIIIOIINH TPOBOAHUK U3 CTAJIH, IOACOEANHEHHBIH K anmnapary 16,5
Apwmarypa xene300eToHa 30,3

3a3zeMJIsoNIre MPOBOJIHUKY (HE MEHE BYX CEUEHHUEM 60X5MM2) YIIOBIIETBOPSIIOT TPeOO-
BAaHMIO 10 MX jgonycTumomy HarpeBy 1o 400°C npu K3 Ha 3emio, Mpu BpEMEHH OTKIKOYEHUS
K3 ue 60mee 0,7cex.

['opu3oHTaIbHBIE 3a3€MIIUTENN YAOBIETBOPSAIOT TPEOOBAHHUIO MO HUX JOIMYCTUMOMY Ha-
rpeBy 10 400°C, npu Bpemenu otkiouenus K3 ve 6oinee 0,7cex.
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IIpu pacyerax ydWUTBHIBAIOCH, YTO 3a3¢MILIOLIUE IPOBOAHUKH IIPUCOCIUHAETCS HEIO-
CPEICTBEHHO K MarucTpajid 3a3€MJICHHUs, T.€. M0 3a3€MJISIIOIIMM [TPOBOJHHUKAM MPOTEKAET IMOJI-
HbIil Tok K3, 1 1ocie Hero pasjensercs Ha 1B YacCTH.

BriBOaBI

[Ipu BBIOpaHHOM CEUEHUU 3a3eMJISIOLIUX TPOBOJHUKOB U 3a3eMIIMTENECH 00ecrieunBaeTcs
HarpeB MPOBOJHUKOB 3Y HIXKE JOMYCTUMOTO 3HAYEHUs, PH BpeMeHu oTkiodeHus K3 ue 6oiee
0,7cex.

I1.L.3 PacueTr cONpOTHBJIEHUSA 3a3eMJISIIONIET0 YCTPOCTBA, HAMIPSIKEHUSI HA 3a3eM-
JISIOLIEM YCTPOMCTBE, HANPSIKEHNWH NMPUKOCHOBEHHS M 1IAra.

B cootBerctuum ¢ I[TYD m.1.7.88 3azemusiromiee ycrpoiicTBo I1C BbIIONIHEHO C COOMIOAE-
HUEM TpeOOBaHUM, MPEABABISEMBIX K conpoTuBieHuio 3Y. [Ipu 3TOM AOKHBI OBITH BBINOIHE-
HbI TpeboBanus 11.1.7.89 n n.1.7.90 u 1.7.92-1.7.93.

Obwee conpomueneHue UCKYCCMBEHHO20 U eCMeCmBeHHO020 3a3eMIeHUll NOOCMAaHyul 8
n1060e 8pems 200a 001cHO Obimb He 6onee 0,25 Om (npu moke K3 40kA nanpsocenue na 3Y ne
npesvtutaem 10 kB no n.1.7.89). B npomusHom ciyuae 0014CHbL ObIMb YCMAHOBIEHbL OONONHU-
meibHble BEPMUKANbHbIE 3A3eMAUMETU.

Tax kak, Tok K3 Ha 3emito coctaBiser 40 KA, To HEOOXOIUMO BBITIOIHUTH IPOBEPKY CO-
0JIt0/IeHUsT YCIIOBUM AJIEKTPOOE30M1aCHOCTH, IPOBECTU pacueT HANpPSHKEHUH MPUKOCHOBEHMS IO
n.1.7.91 ITYD.

Jlig npoekrta 3Y npoBOJMINCH pacueThl CONPOTUBIIEHUS 3Y, HaPSHKEHUH MPUKOCHOBE-
Hus ¥ mara npu ogHodasHom K3 va OPY-110 kB u 6immxaem K3 Ha 3eMi1i0 Ha OTXOAAIIMX JIH-
HUSIX, TBOMHOM 3aMbIKaHUH Ha 3eMJito (aByxdaznoe K3) na 10 kB, 6 kB.

Pacyer HampspkeHMid PUKOCHOBEHHUS W IIara MPOBOAUIIMCH MPU MOMOIIM MPOTPAMMBI
OPVY-M.

Pacuetrnoe 3nauenue conpotusienus 3Y IIC ne npesbimaer 0,27 Om, 6e3 yuera oTxo-
X KomMmyHukarui u 0,22 OM ¢ yueToM oTxoadmux kommyHukainuid. Hanbonsinee pacuer-
Hoe 3HaueHue HanpspkeHus Ha 3Y npu K3 Ha 3emmio na OPY — 110 kB ne npesbicur 10 kB.

Jlnisi IpOBEPKHM BBITIOJHEHUST YCIIOBHM 3JIEKTPOOE30MACHOCTH BBIMOJHSUICS pacueT Ha-
npsbKeHUs npukocHoBeHus U mara (cm. [IYD n.1.7.91). B cootrBercTBUu ¢ TpeboBanusmu ['OCT
12.1.038 HampskeHHe IPUKOCHOBEHUS M Iara He JojbkHO npesbimath S00B Ha Bcel TeppuTo-
puu 1 65B Ha pabounx mectax. Bpems otkimouenus K3 ocnoBHoit 3amuroit menee 0,1 c, a pe-
3epBHOI - Ooniee 1c¢.

B pesynbrare pacueToB moilyuyeHO, YTO HAIpsHKEHHE MPUKOCHOBEHHMs (IIara) Ha Bcei
tepputopuu I1C ne npesbicut 400 B, a Ha pabounx MecTax (P BHIMOIHEHUH MOCHIIKU 11€0-
HeM TosmuHok 0,2M) — 65B.

B nomemenmsix 3qanus OITY u 3PV-10 kB, anexTpo0e30macHOCTs 00eceunBacTCs CHC-
TeMoM ypaBHHMBaHUs noTeHuanos. [Ipu K3 pazHocts notennuanos Ha 3Y B MOMEMICHUAX 37a-
Huii OITY, 3PY ne npesimaet 65B.

BoiBoabI

1. Pacuetrnoe 3nauenue conmportusienus 3Y [1C ne npessimaer 0,27 Owm, 6€3 yuera oT-
xonaumx kKommyHukanuii U 0,22 OM ¢ y4eToM OTXOIAIMX KoMMyHuKanuidi. Haubonbiee pac-
yeTHOE 3HaYeHne HanpspkeHus Ha 3Y npu K3 Ha 3emiro Ha OPY-110 kB He npessicut 9 kB. Tak
Kak HanpspkeHue Ha 3Y mpesblmaeT 5 kKB, Heo0X0AMMO MPUMEHSTh BOJIOKOHHO-ONITUYECKUE JTH-
HUM CBSI3U WJIM MPUHUMATh MEPHI 0 3alIUTe MPOBOJIHBIX JUHUN CBsI3H, oTxoaamux ot [IC. Jlns
CHI)KEHHSI BBIHOCA TIOTEHIMANA 110 METAJUNTMYECKUM TPYOOIIPOBOAaM M KaOessiM, BBIXOISIINM 32
npeena 3a3eMIISIFOIIEr0 KOHTYPa BBIMOJIHATh UX 3a3€MJICHHE B 2-3 MeCTax 3a TEPPUTOPHUEH TTOT-
ctanmuu yepe3 80-100 metpos. Kabenu npuMeHsATs OpOHHUpPOBaHHBIE.

2. Hanpsixenue npukocHoBeHus (1ara) Ha Beert Tepputopun [IC He npessicur 400B, a
Ha pabounx MecTax (IIpH BBIMOJIHEHUH MOJICHINKY MeOHeM TomuHoi 0,2m) — 65B.
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B nomemennsix 3ganus OITY u 3PY-10 kB, anexTpo0e30nacHOCTs 00eceunBaeTCs CHC-
TeMol ypaBHUBaHMS noTeHIUaoB. [Ipu K3 pasHocts noteHnumanoB Ha 3Y B MOMENIEHUSIX 37a-
Huii OITY, 3PY ne npesimaet 65B.

3azemisitomiee yctpoiictBo IIC cooTBeTcTBYyeT TpeOOBaHUSIM OOECHeUeHUs: SJIEKTPO-
Oe3omacHocTH nepcoHana. HanpspkeHne npukocHoBeHUs U mara rnpu K3 He npesbliaeT gomyc-
TUMBIX 3HAaYEHUM.

I1.b.4. Pacuer pacnpeaejieHus] HANPSAKEHUH M TOKOB NMPOMBIILIEHHOI YaCTOTHI MO
3JIeMEHTaM 3a3eMJISIIOLer0 yCTpoiicTBa.

[IpoBoauiinck pacueTsl pacnpeneieHuss HaupsKeHUHM M TOKOB 1o 3Y M 3KpaHaM KOH-
TposibHBIX Kabenei (tuna KBBI®) npu ogrodaznom K3 B nepBuunbx memsx 110 kB.

Haubonpiiee HanpsoKeHHE MPOMBIIUIEHHOW YacTOTHI Ha Kabene WM yCTPOMCTBE NpHU
BCceX pexkumax He npeBbicut 1,0 kB.

HauOonpiiee 3HaueHHe TOKa INPOMBIIUIEHHOW YacTOTHl B JKpaHax KaOenei (Tuma
KBBI), nponoxennsix ot OPY no PIII, cocraBut 500A (mpeBbIIacT JO0MyCTHMOE 3HAYCHUE
mutst kabeneit Tura KBBI» — 350A, Bpems otkimrouenus K3 0,1 ¢).

BriBoabI.

1. HanGomnpiiee HampspKeHHE MPOMBIIIICHHON YacTOTHI Ha KabeJe WM YCTPOWCTBE MpPHU
Bcex pexxnmax He npesbicut 1,0 kB (gomyctumoe 3nadenue He 6onee 2 kB).

2. Haunbomnpiiee 3HaueHUE TOKA MPOMBIIUIEHHONW YaCTOTHI B DKPaHaX KOHTPOJBHBIX Ka-
oeneit (tuma KBBI) cocraBut 500A (mpeBblliaeT AOMYyCTHUMOE 3HAUYCHHE Ui Kabeneil Tuma
KBBI'» —350A, Bpems otkatouenus K3 - 0,1 c).

Heo0xonuMo yMEHBIINUTH HIAT SIMEHKH CETKU 3a3eMIIUTENS B MPOJOJILHOM HaIPaBIICHUU
710 5M. BBINOTHUTH HA TEPPUTOPHUU, HE 3aHATONH 000PYAOBAHHUEM CETKY 3a3€MIIUTEINS C pa3Mepa-
MU siueiikn He Mereel 0x10m.

3. Ycaoust OMC B OTHOUIEHMM BO3AECUCTBUS HANPSIKEHUS U TOKOB IMPOMBIIIJICHHON
yacTtoThl Ha [IC He BBINOJIIHEHBI.

I1.5.4 Pacuer ypoBHeii BO3/1eiicTBHII HMIIYJIbCHBIX IIOMeX NPH KOMMYTALHMAX CHJIO-
BOro ooopynosanus u K3 B nepBu4HbIX HeNsX.

Haubonpiee pacueTHOE 3HaYEHHS TOKA BBHICOKOYACTOTHOW COCTAaBJISIOIICH MPH KOPOT-
KOM 3aMbIKaHUU Ha 3eMJII0 cocTaBsT 950 A.

[Ipn KOMMyTanMAX CHUIOBOIO OOOpYIOBaHUS HaWOOJBIIME 3HAYEHMS] aMIUIMTYAbl UM-
MyJBCHBIX TOKOB OyIyT MPUMEPHO B 4 pa3a MEHBbIIIE.

Haubonbimme pacueTHble 3Hau€HUSI BBICOKOYACTOTHBIX MOTEHIMAIOB Ha 3Y MpH KOpPOT-
KOM 3aMbIKaHUU Ha 3€MJTI0 Ha IIMHAX HE MpeBbICAT § KB.

C yuerom koaddunueHTa 3aTyxaHus (He MeHee 6) YpOBEHb UMITYJIbCHBIX IOMEX MPHU KO-
POTKHUX 3aMbIKaHUSIX U KOMMYTalMsAX U3-3a MOJIbeMa oTeHIana Ha 3V He npesbicar 1,5 kB.

BoiBoabl.

YpoBeHb UMIYJIBCHBIX TOMEX MPU KOMMYTALUSIX U KOPOTKUX 3aMBIKAHUSAX HE TIPEBBICST
1,5 xB.

IL.B.5 Pacuer ypoBHei BO3AeiiCTBUII MMITYJIbCHBIX IOMEX OT TOKOB MOJIHUU.
Tabnuma I1.6.3 - Ucxonusie nanHbIe A7 pacyeToB

Ne n/mn HanmeHnoBanue 3HaueHue [Ipumeuanue
1 DKBUBAJICHTHBIE 3HAUE- Bepxuuit cnoii: -
HHUS YAEIBHOIO COIpo- p1 =200 Omxm.
THUBJICHUA TPYHTA P, Hwxuuii cnoii:
IIPUBEJIEHHEIE K JIBYX- P2 =40 Omxm.
CIIOMHOM Mozeny, ¢ yue- | ['mybOuHa pa3merna
TOM HaunOoJiee He0JIaro- | ClIoeB:
MIPUATHBIX KIMMaTH4e- h=15wm.
CKHX YCIIOBHH.
2 [1naH pacnonoxeHus Mounnuesamura
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31aHUN U COOPYKEHUH
Ha TEPPUTOPUH MO~
CTaHIMH (KOMIIOHOBKA
00BbeKTa).

Cxema 3a3eMJISOILETO
YCTPOMCTBA U MOJIHHUE-
3aIlUTBHI.

OPY BpmonaHeHa
YETBIPbMSI TPOKEK-
TOPHBIMU MAauTaMH C
MOJIHUECOTBOJAMH.
3anmTa OT IPSIMbIX
yapOB MOJIHUU 3/1a-
ausa OITY u 3PY
10xB BbINONHEHA C
IMIOMOIIBIO MOJIHHE-
IIPUEMHOM CETKH C
marom 6x6Mm U3 mpo-
BOJIOKH TOJIIIIUHOM
HE MeHee 6MM

Tun KoHTpOIBHBIX Kabe- KBBI»

nen.

[Tapamerpsl TOKa MOJI- Im =100 kA, B cootBerctBuu ¢ CO
HUMU. Tgpp =10 MKC. 153.34.21.122-2003.

B kauecTBe MCXOJHBIX AAHHBIX MPUHUMAETCS, YTO METaNIMYecKas MOJHUENpHUEeMHast
CeTKa Ha KpPOBJE IPUCOEAMHSAETCA K METAJIOKOHCTPYKIMAM 3JaHus. MeTalloKOHCTPYKIHUU
3JaHMsI UCTOJIB3YIOTCS B Kau€CTBE TOKOOTBOJOB M MPOBOJAHUKOB YPaBHUBAHUS MOTEHLIMANOB, a
(GyHIaMEHT 37aHUSI - B KAUECTBE 3a3E€MIIUTEIIS.

Pacyersl Hanpsokenus Ha 3Y npu ynape MOJHHMM B MOJIHUEOTBOJbI IIPOBOAMIIMCH IPU
nomoutu nporpammsl OPY-M 11t npuHATHIX apaMEeTPOB TOKA MOJHHH.

NmnynbcHble noTeHuuansl Ha 3Y BOMM3M kaOenbHBIX Tpacc He mpeBbicuT 120 kB mpu
paccrosinuu 10 kabeneir He menee 0,5M (momyctumoe 3Hauenue 150 kB — mist mecka ¢ rimuHo#M
cpenusis HanpspkeHHOCTh 300 kB/M 1o Tabi. I1.A.5). MynbCHbBIC TOMEXH, BBI3BAHHBIC M0/Ibe-
MOM IOTeHIHana (Mpu yaape MoJHUU B M2) Ha 3a3eMIISIIOIIEM YCTPOMCTBE COCTaBIAIOT OoJiee
8kB (mpesbimart nonycrumoe 3HaueHue 4 kB mo 'OCT P51317.6.5-2006). Heo6xoqumo u3-
MEHUTh cxemy 3Y MoJIHHeoTBoJa M2, yCTaHOBUB BEPTHKAIbHBIN 3a3€MJIMTENb JUIMHHON HE Me-
Hee 15M u coennHuTh 3Y MOIHHMEOTBOAA ¢ 00mmUM 3V yepe3 3a3eMIUTeNH JIUHON He MeHee 20
M.
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IMpuiaoxenne B

TpedoBanus K KOMIBIOTEPHBIM MPOIPAMMaM PACYeTa JIEKTPUUYECKHX IapaMeTPOB
3a3eMJISIOIIHUX YCTPOMCTB

VY CcTaHOBIEHHBIN B HACTOSILEM CTaHJAPTE 0OBEM PAcueTOB 3JIEKTPUUECKHUX IapaMeTpOB
3a3eMJIAIOIIUX YCTPOMCTB MOXKET OBITh BBIMOJHEH MPU MOMOIIU KOMIIBIOTEPHBIX IPOrpamw,
o0ecreunBarOIIUX BBIIIOJHEHUE BCEX PAacyeTOB WJIM IPU IMOMOIIM HECKOJBKHMX IPOIPAaMM, BbI-
MOJIHSIOLIUX KaX/1asi ONPEAEIICHHYIO YaCTh PACUETOB.

KomMmnbrotepHsie mporpaMMbl JTOJKHBI UMETh CBUJIETENBCTBO O peructpauuu B Pocna-
TeHte PO.

JlonyckaeTcsi MpOBOJUTH pacueThl IIPHU MOMOLIY CIEHUAIBHBIX PACUETHBIX METOJUK, CO-
JepKaluX pacyeTHble (POPMYIIbI, AUArpaMMBbl, TpadUKU U T.I. MaT€pPHAJIbI, MTO3BOJISIOLINE YII-
POCTUTH BBINOJIHEHUE PACUETOB.

[lepeyeHb HOPMUPYEMBIX TAPAMETPOB, MOUISKAIUX PACYETY:

- Conporusnenue 3V (Rszy, Om);

- Hanpsixenne npukocHosenus (U, B);

- Haunbonbiiee 3Hauenue HanpsokeHus Ha 3Y npu ogHodasHom K3 Ha PV, ¢ yuetom co-
craBnsironmx Toka K3 gepes neiitpamun AT/T.

- Pacnpenenenue HanpspkeHUs 1O ceTKe 3Y € BO3MOXHOCTBIO ONPEIEICHUST Pa3HOCTH
MOTEHIUAJIOB JIJIs JTIOOBIX 2-X Touek 3Y.

- Pacnipennenenue HanpsixeHus no cerke 3Y npu ABoitHbIX K3 B ceTu ¢ u3011MpoBaHHON
HEUTpasblo (J1Ba 3aMbIKaHUA HA TEPPUTOpUU 3Y UM OJHO 3aMblKaHuE BHE 3V, 0JJHO — Ha Tep-
putopuu 3Y).

- Pacnpenenenue Toka o 3V (lzy, A).

- Pacnipenenenue TokoB B IpOBOAHMKAX ceTKU 3V, B T.4U. B 9KpaHax v 000104Kax kabe-

Jew .

- Pacripenenenue TokoB B asieMeHTax 3Y, paclonoKEHHbIX HE B TPYHTE.

- Pacnipenenenue BricokouacToTHOM cocTaBisitomiei Toka K3 no cerke 3V.

- NmnynscHoe HanpsbkeHue Ha ceTke 3Y (Uyym, KB).

- Haunbonpiiee nMiynbcHOE HaNpsiKeHUe Ha ceTke 3Y mpu pa3psaax MOJHUU B MOJIHUE-
3amuty OPVY.

- Pacnipenenenue HanpsikeHus 1o cetke 3V npu paspsaax MOJHUU B MOJTHUE3AIIUTY
PV.

Crpykrypa pacueTHoil Mozenu 3Y Kak 00bEKTa MOJIEIUPOBAHUS.

3V npencrasnseTr TpexMmepHblil (3D) 00bekT, BKItOUaromuil anemMeHTsl 3Y, GyHAaMeHThI
3/1aHUH, UH)KEHEPHbIE KOMMYHUKALIUHU, PACIIOJIOKEHHBIE B BO3/1yXE.

B pacdetHoif Mosienn AOJKHBI OBITh TaKXkKe OTOOPa)KE€HO: PACHOJIOKEHUE BHICOKOBOJIBT-
Horo oOopynoBanust Ha OPY, Bkirouast monoxxenue AT/T va OPY u Touku 3a3eMieHUsS UX HEM-
Tpajei, MecTa ycTaHOBKHM 3auuTHBIX anmaparoB (OITH, PB), nonoxenne Ha OPY kabenbHbIX
KaHaJoB, KOH(pUTrypaluio GyHJaMEHTOB 3/1aHul, pacnojiokeHHbIX Ha OPY (1mian, riyOuny 3a-
JeraHust), pacrnonoxxenue orpaxaenus [1C.

Pacuetnas monens 3Y nomkHa cogepkaTh Kak MUHUMYM Bce 35ieMeHThl 3Y OPY omnHoro
KJj1acca HanpsbkeHus, cBs3u ¢ 3Y OPY npyrux knaccoB HampspkeHus, cea3u 3Y ¢ OITY u PIII. B
KOMIUIEKCHBIX MpOrpaMMmax PeKOMEHIYeTCs UMETh BO3MOKHOCTbH IMOJIHOTO OIMCAHUS BCEX dJie-
meHTOoB 3Y Bcex OPY nns nannon I1C.

B3anMHoe BrussHHMe HeckoubkuxX 3V, pacnosioxkeHHbIX Ha OPY pa3HbIX Ki1accoB Hampsi-
KEHUS MOXKET IPOU3BOANUTHCS KaK IIyTEM MOJEIUPOBAHUS MOJHON CETKU BCeeX 3V, Tak U MyTEM
3aMeHbI HEKOTOPbIX 3Y HX 3KBUBAJIEHTHBIMHU COITPOTUBIICHUSIMHU.

PacueTHble mapamMeTphl rpyHTA.
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PexoMeHnyeTcst HCOIb30BaTh ABYXCIOMHYIO MOJIENb TPYHTA C YIETOM CE30HHBIX U3Me-
HEHUI BEPXHETO CJIOA.

Hcnonp3oBanue 0osee CI0KHBIX (TPEXMEPHBIX) MOJIENIel TpyHTa TpeOyeTcs B Ciaydasix,
koraa Ha Tepputopur OPY umu I1C umeroTcst ydacTKu TpyHTa ¢ pe3Ko (B HECKOJIBKO pa3) OTJIH-
YaIOIIUMHUCA yI€IbHBIMU NTApAMETPaMH IPYHTA.

JJ1s TOCTpOEHUSI pacueTHOM MOJIETH TPYHTa HEOOXOAUMBI IaHHBIE 110 YACIbHOMY CO-
TPOTHBIICHHIO CII0EB IPYHTA 10 MIIy6HHEI 0K0IO (3 + 4)VS.

JlomkHa UMEThCSl BO3MOKHOCTh U3MEHEHHUSI YIETbHBIX CONTPOTUBICHUI U MOIIHOCTH
CJIOEB TPYHTA B XO/JI€ pacyeTa oiHoro 3V.

[TapamMeTpbl NPOBOASIIMX YACTEM, BXOIANMX B cocTaB 3V.

OnexTpuueckue napamerpsl (YIAEIbHOE CONPOTUBICHUE WU MarHUTHas MPOHULAEMOCTDH)
MPOBOJHUKOB CETKU 3Y, MPOBOMSIIMX YaCTEH, pacrnofiokeHHbIX Ha TeppuTopun OPY u nmero-
IIMX JIEKTPUUYECKUM KOHTAKT ¢ 3Y KaKk MUHUMYM B 2-X TOYKax.

DNeKTpUYECKHE IMapaMeTpbl 000J09eK (3a3eMIICHHBIX 9KpPaHOB) KaOele.

[IporpaMMa J10J1%KHa UMETh BO3MOXKHOCTh yu€Ta U U3MEHEHHUs 3aJaHHbIX I0JIb30BaTEIEM
JUAMETPOB MTPOBOJHUKOB, UX YIEIBHOIO CONPOTUBIICHUS U MarHUTHOM MPOHUIIAEMOCTH Ha JTI0-
OoMm a3Tare pacyera.

TpeboBanusi 10 TOYHOCTHU pacyeTa.

[lorpemHocts pacyera mapameTpoB 3Y ONpenesseTcs TOYHOCThIO 3aJaHUsS MCXOJHBIX
JAHHBIX U TOTPEUIHOCTHIO0 anroputMa. McxoaHble JaHHbIE, KaK MPaBUIIO, HUMEIOT MOTPEIIHOCTD,
HaMHOTO MPEBBILIAIOLIYIO MIOIPEIIHOCTH AJIFOPUTMA IIPOTrPAMMBI.

JlomycTuMo mpuUMeHEeHUH JII0ObIX METOJIMK U MaTEeMaTHYECKUX MOJeNel, o0ecreurnBaro-
IIMX pacdyeT HOPMHUPYEMbIX IapaMeTpoB 3V, a TakKe pelleHHE TECTOBBIX 33Jay C MOrPELIHO-
cThIO He Oonee 5%.

[lorpemHocTu pacuera, CBSI3aHHbIE C NMPUOJMKEHHBIM pPELICHUEM 3a/lau, HE JOJIKHBI
npeBbIath 5%

CrennanbHble (peKOMEHyeMbIe) TpeOOBaHUS.

Bo3MoxHOCTB yueTa KpUBOH HaMarHUYUBaHUSI.

Bo3MoxHOCTB pacyeTa HHIYKTUBHOCTU C Y4ETOM TOKOB, IPOTEKAIOLIUX B OIIMHOBKE.

CepBuUCHBIE BOBMOKHOCTH.

VY noOueiit rpadmdeckuii uHTEpPeiic BBoja nanubix Ha ocHoBe CAIIP u aBTOpCcKuX anro-
puTMoB. Busyanuzanus pe3ynbptatoB 3D rpadukamu B cCTallMOHAPHBIX PEKUMAX.

Bo3MOKHOCTE COXpaHEHUs pe3yIbTaTOB Ha JItoOOM 3Tarne pacyera 3VY.

CoBMecTUMOCTh pa3HbIX Mporpamm pacueta 3Y. JlomxkHa OBITH peamu3oBaHa BO3MOXK-
HOCTb COXPAaHEHHUs F'€OMETPHUM 3aJaud B OJHOM W3 CTaHAApPTHBIX (opMaToB oOMeHa rpaduue-
CKOM nHpopmanuen.

Jlnia pacueta mapameTpoB 3Y peKOMEHIyeTcs IPUMEHSThCS, HallpUMep, IPOrpamMMBbl:

1. OPY-M. Poccuiickoe areHTCTBO MO MaTeHTaM W TOBAapHBIM 3HaKaM. CBUIETEIBCTBO O
peructparuu Ne 2002611768 ot 15.10 2002r. IIpaBoobnanatenu: OO0 «HIID DJIHAII», PAO
«EDC Poccun», MOU. Astopsl: bopucos P.K., Ilerpos C.P.

2. Parsiz. IlpaBoo6manarenu: HI'TY. Astopsr: Llenedporckuii F0.B., Hecrepor C.B.

3. KWIK GRID, «Pacuer 3azemistomux yctpoilctB» ¢upmbl  Safe  Engineering
Services & technologies Itd.
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1. Byprciopd B.B. u fko6c A.W. 3azemisitomme yCTpOKWCTBa 3JEKTPOYCTAHOBOK. M.:
OHeproaromusnar, 1987.
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6. Kapsixkun P.H. 3azemisiromue yctpoiictBa anekTpoyctanoBok. CipaBounuk. —M.: 3A0
«QHeprocepBucy, 1998.

7. bazyrkun B.B., JlapuonoB B.IIL., Iluntans }O.C. TexHuKa BBICOKMX HaNpsHKEHH:
W3omsiiust v nepeHanpsKeHust B 3J1eKTpUYecKux cucremax. M.: DHeproaromusaat, 1986.

8. TexHuka BBICOKMX HampsokeHui: YueOHuk 111 By3oB/ W.M.borartenkos,
10.H.bouapos, H.M.I'ymeposa I'"M.MmanoB u ap. nox pen I'.C.Kyuunckoro CIIO.: Duepro-
atomusaat Cankr-IlerepOyprekoe otnenenue. 2003 r.
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TunoBble penieHUs: 10 KOHCTPYKTHBHOMY BBIIOJIHEHUIO 323eMJISIIONINX YCTPOHCTB MOACTAHIIUIA
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Puc.Il.[I.1. Cxema BHyTpeHHEr0 3a3emiisitoniero ycrporctsa 3akpbiton [1C ¢ KPY3D-220 kB u KPY3-110 kB
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Puc.I1.J1.2. Cxema HapyxHOro 3a3emiisitoniero ycrpouctsa 3akpbitoit [IC ¢ KPY3-220 kB u KPY3-110 kB, nepexoansim

nyHkroMm 220 kB
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Puc.IT.]].4 Cxema 3a3eMJISIOIIETO YCTPOMCTBA KOMIUIEKTHOM TpaHcdopmaTopHoit moactaniuu 110 kB
1-  3azemustomias cetka y 000pynoBaHUs
2a — BHEIIHUN KOHTypHI)If/'I 3a3C€MJIMTCIIb C MMONNCPEYHBIMU CBA3SIMU
20 — pacInpeHUC BHCIIHETO 3a3CMJIAIOIICTO KOHTYpa
3a— BCPTUKAJIBHBIC CBA3U MCKOY CETKOU U BHEIIIHUM KOHTYpOM
30 — HaKJIOHHBIE CBSI3U y BXOJ1a/Bbe3/1a
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