IIpakTuyeckas padora
PACUET CONNIPOTUBJIEHUSA 3AHIUTHOI'O 3A3EMJIEHUSA

OBIIIME ITOJIOKEHUA

AHan3 HeCYaCTHBIX CIIy4aeB B IIPOMBIIUICHHOCTH, COIIPOBOKIAOIINXCS Bpe-
MEHHOII yTpaToll TPYAOCIIOCOOHOCTH MOCTPAJABIIIX, IOKA3bIBAET, YTO YHCIIO TPABM,
BBI3BAHHBIX 3JIEKTPHYECKUM TOKOM, CPaBHUTEIIBHO HeBeIKo I cocTaBirieT 0,5-1 %
oOmiero 49micjaa HECYACcTHBIX CIIydaeB Ha IPOHM3BOACTBE (B 3IIEKTPO’HEPreTHKE —
—3-3.5 %).

CoBepiieHHO HHas KapTHHA OyIeT, eCl pacCMaTpHBaTh TOIBKO CMepTeIbHBIE
HecYacTHble ciydau. IIpu 3TOM OKa3bIBaeTcs, YTO M3 OOIIEro 4icla CMepTEIbHBIX
HEeCUYacTHBIX clIy4aeB Ha npomsBojacTBe 20—40 % ux (a B 3Heprernke — 10 60 %)
IIPOMCXOJNUT B pe3ylIbTaTe MOpakKeHUs 3JIeKTPHYEeCKIM TOKOM, 4YTO, KaK IIPaBILIO,
Ooble, 9eM o KaKoi-m100 MHOI npudnHe, npudaeM 75—-80 % cMepTenbHBIX Hopa-
JKeHHII TOKOM IIPOUCXOANT IIpu HanpspkeHnH 10 1000 B.

CraTucTHKa CBUAETEIBCTBYET, YTO YacTOTa CMEPTEIBHOIO 3IIeKTPOTpaBMa-
TI3Ma B 3JIEKTPOYCTAHOBKAX 31aHMil B Poccrn coctaBiser ~ 30x1076, B To BpeMs Kak
B Pa3sBUTBIX CTpaHAX 3Ta IuQpa He mpeBbimaeT 1x107° (d4To sABIAETCSA TOMYCTUMBIM
PUCKOM CMepTeIbHBIX CIIydaeB /IS 4elI0BeKa).

Pa3Butne 311eKTPOTEXHIKH COIIPOBOXKIAETCS HENPEPBIBHBIM COBEPIICHCTBOBA-
HIEM IPHUMEHSIEMOI0 31eKTPoOoOOpPYI0BaHI, IIONCKOM HOBBIX TEXHHYECKHX pellle-
HUII IIPU CO3/IaHUN 3I€KTPOYCTaHOBOK. 3a3eMILIIOIIee YCTPOIICTBO SBIIETCS HEOTh-
eMIIeMOII 9acThI0 KaXK/I011 31eKTPOyCTaHOBKH HaNpsbkeHneM 10 1 kB u Beimme.

VcinoBus paboThl 3a3eMIIIIONIETO YCTPOIICTBA ONPEeAeSIoTCs, B IIEPBYIO Ode-
penb, YAeIBHBIM 31eKTPHYECKUM COIPOTUBICHHEM 3eM/IH H IeKTPHYecKIMH Iapa-
MeTpaMH 3a3eM/ISIONNIX I 3aIllUTHBIX [IPOBOIHIKOB.

OpHoll uX (YHKIHIT 3a3eMIIIIOIIEro YCTPOIICTBA SBIIETCS 3allliTa OT Iopaxe-
HIS 37eKTPUYEeCKIIM TOKOM. 3allUTHOE 3a3eMIIeHIe — OJIHAa I3 OCHOBHBIX Mep 3allli-
ThI, OOecIlleYNBarONIIX Oe30I1aCHOCTh 3JIeKTPOYCTAaHOBKHI. B HacTosimee Bpems 3a-
3eMIJICHIE I MepBI 3alllUTHl PeIIaMEeHTHPYIOTCS ABYMS OCHOBOIIOIArarolIIMI HOpMa-
TUBHBIMH JOKyMeHTaMH: IIpaBuimamu ycTpoiicTBa 31eKTpoycTaHoBoK (ITVD) m koM-

miekcoM ctaraapToB I'OCT P50571 (MK — 364).



1. SAINUTHOE 3A3EMJIEHHUE

3a3eMiIeHNe — IpeJHAMEePEeHHOe HIIeKTPHUIeCKoe COeqIHeHNe KaKoli-m0o To4-
KH CeTH, 3IeKTPHYeCcKOll YCTaHOBKH WIH OOOPYIOBaHUS C 3a3eM/IIIOIINM yCTpPOIi-
ctBoMm (ITVD).

3amuTHOe 3a3eMIIeHNe — 3a3eMIeHIe, BHIIIOTHEHHOE B IIesIX 0e30IacHOCTIL.

PaGouee 3a3emieHne — npeJHaMepeHHOE IEKTPHYECKOe COeMTHEeHHe C 3eM-
Jeil OT/AeNbHBIX TOUeK 3IeKTPHYECKOll e, HallpiMep, HeHTpalbHBIX TOUeK 0OMo-
TOK T€HepaToOpOB, CIUIOBBIX U I3MepPHUTEIbHBIX TpaHcopMaTopoB 1 T. 1. Pabouee 3a-
3eMJIeHIe MpeJHa3HadeHo 17 oOecledeHns Haulexkanieil paboThl IIeKTPOyCTaHOB-
K B HOPMAJIbHBIX IUTH aBapPUIIHBIX YCIOBHAX I OCYINECTBIIETCS HEMOCPEICTBEHHO
WTH 4Yepe3 CIleIaabHble alapaTsl — IPOOUBHBIE IPeTOXPAHUTENH, Pa3pSIHIKN, pe-
3UCTOPHI U T.II.

3a3eMIIeHIIe MOTHHE3alIITH — IpeJHaMepPeHHOe 3TIeKTPUYEeCKOe COeITHEHUE C
3eMiIeil MOTHHEIIPHEMHUKOB H Pa3PSAHUKOB C IeThI0 OTBOAA OT HUX TOKOB MOJHIH
B 3eMITIO.

3aMbIKaHUE Ha KOPIyC — I, TOYHee, 3TeKTPIIecKoe 3aMbIKaHIe Ha KOPITyC —
3TO CIy4ailHOe 3IIeKTPHYECKOe COeIITHEeHNe TOKOBEIYyIIell 9acTH ¢ MeTaLTHYeCKIIMI
HETOKOBEIYIIIMH YacTSIMHI 37IeKTPOYCTAaHOBKI. 3aMbIKaHIe Ha KOPIyC MO)KeT OBITh
pe3yIbTaToM, HallpIMep, CIy9ailHOro KacaHs TOKOBeAyINell 9acTH KOpIyca Mallu-
HBI, TOBPEXICHUS I30JIIIIUN, NTAIeHIs IPOBOJa, HaXOAIIErocs MOoJ HalpsDKeHNeM,
Ha HETOKOBEyIIe YacTH IeKTPOyCTaHOBOK H T. II.

HazHadeHne 3alMUTHOTO 3a3eMJISHHS — yCTPaHeHHEe OIMaCHOCTHI MOpakeHUs TO-
KOM B CJIy4ae IIPHKOCHOBEHIS K KOPITYCY U IPYTUM HETOKOBEIYIINM YacTsM.

[TpuHIIM IelicTBUS 3aIUTHOIO 3a3eMISHUS — CHIDKeHHe 10 0e30IMacHbIX 3Ha-
YeHHIl HalpsOKeHHI IPUKOCHOBEHNS H Iara, 0OyCIIOBIEHHBIX 3aMBIKaHHEM Ha KOp-
Iyc U JAPYTHMH NPHYUHAMH. DTO JOCTUTaeTcs MyTeM yMeHBIIeHHs MOTeHIala 3a-
3eMJICHHOTO OOOpYIOBaHHA (32 CUeT yYMEHBIIeHHsS CONPOTHBIEHNS 3a3eMJIeHHS, a
Tak)Ke IyTeM BBIPaBHHUBAHIS IOTEHINATOB OCHOBAHHSA, HA KOTOPOM CTOHT YeJIOBeK,

H 3a3€MIICHHOI'O o6opyz[013amm 3a CUCT IIoAbEMaA IIOTCHIMAaIa OCHOBAHIA, HA KOTO-



POM CTOUT YelIOBEK, 0 3HaUeHNS, O/III3KOro K 3Ha4eHHIO ITOTeHIala 3a3eMIeHHOTO
00OpyIOBAHNSA).
CompoTuBTIeHNe 3a3eMIeHNS — OTHOIIeHHe HANpsUKeHHS Ha 3a3eMIITIONIeM

YCTPOﬁCIBe K TOKY, CT€KAOIEMY C 3a3€MIINTEIII Ha 3€MIIIO.

1.1. ObsacTh NpEMeHEHHS 3aIHTHOIO 3a3eMJICHHS

3aIuTHOE 3a3eMIIeHHEe IPUMEHSIeTCS:

1) snexTpudeckue cetu HanpspkeHNeM 10 1000 B ¢ m30mipoBaHHOI HEHTPAIBIO;

2) sneKkTpHdecKue ceTH HampspbkeHneM cspime 1000 B ¢ moOGpiM pexiMoM
HelTpam.

3allUTHOE 3a3eMIIeHHEe 3JIeKTPOYCTAHOBOK ClIeIyeT BBIIOIHATH IIPH HOMH-
HanbHOM HanpspkeHnn 380 B u Bele nepeMeHHoro toka u 440 B 1 BbIIe 1oCTOSH-
HOTI'0 TOKA BO BCEX CIIy4asx.

B nomemeHusax KaTeropmii ONacHOCTH MOPaXKeHUS IeKTpudeckuM TokoM ITO
(nmoBeIIeHHas omacHOCTh) 1 OO (ocobas omacHOCTB) cornacHo ITYD 3amuTHOe 3a-
3eMIJIeHIE JOJDKHO IPUMEHATHCS B 3IIEKTPOYCTaHOBKAX IIPH HOMIHAIBHOM HaIIpsUKe-
Hin oT 42 B 1o 380 B nepemenHoro Toka u or 110 B 1o 440 B mocTOSHHOrO TOKa
(T'OCT 12.1.013-78).

Bo B3peBoonacHsXx nomemennsax kareropmii A u b (CIT 12.13130.2009) Bce

S3JIEKTPOYCTAHOBKH HE3aBICHMO OT BEIIMTIIHBI HAIIPSIKCHIT JOJDKHBI OBITH 3a3eMIICHBI.

1.2. XapaKTepHCTHKH 3a3eMJISIIONIAX YCTPOHCTB

3a3eMJIIIOIIIM YCTPOICTBOM Ha3bIBAeTCS COBOKYIHOCTD 3a3€MIIMTEN — IPO-
BOJIHIKOB (3II€KTPOJIOB), COEIMHEHHBIX MeXIy cOo00il I HaXOISIMIXCS B HElocpe-
CTBEHHOM COIIPHKOCHOBEHHH C 3eMIIeil, U 3a3eMIITIONNIX IPOBOJIHUKOB, COEIIHSIO-
X 3a3eM/IIeMble YacTH 31eKTPOYCTAHOBKH € 3a3eMIIITEIIEM.

B 3aBHCHMOCTH OT MecTa pa3sMeIleHNs 3a3eMINTeN] OTHOCHTENBHO 3a3eMILie-
MOro 00OpYZOBaHUS Pa3IIYar0T JBa THIA 3a3eM/IIIONNIX YCTPOICTB: BBIHOCHOE H
KOHTYpPHOE€.

BriHOCHOE 3a3eMIniIoNIee yCTPOIICTBO XapaKTepH3yeTcs TeM, YTO 3a3eMINTeNb

€0 BBIHECEH 3a IIPE€AeiIbl IUTOIMAIAKII, Ha KOTOpOIVI Pa3sMEINEHO 3a3eMJIIEMOE O60py-



TOBaHUE, I COCPEeI0TOUYEH Ha HEKOTOPOIl 9acTH HToll mromaaku (puc. 1). ITostomy
BBEIHOCHOE 3a3eMIIIIoINee yCTPOIICTBO HA3BIBAIOT TAK)Ke COCPEeIOTOYeHHEBIM. Pa3zme-
IIeHUe 371eKTPO0B BEIHOCHOTO 3a3eMIIIONIEr0 YCTPOIICTBA MOXKET OBITH BBITOTHEHO
«B pA» W «I10 KOHTYPY».

CyImecTBeHHBIII HEJOCTaTOK BHIHOCHOTO 3a3eMIIIONIEr0 YCTpoilcTBAa — OTJa-
JIEHHOCTH 3a3eMIINTeNs OT 3alliIIaeMoro o0OpyI0BaHUS, BCIeICTBHE 4ero Ha Beeil
M HA YacTH 3a3eM/IIeMOil TeppHUTOpUU KO3 PHINEeHT NPUKOCHOBEHHI o = 1, To
€CThb HallpsDKeHHe IPUKOCHOBEHNA Oy/1eT MaKCUMalIbHBIM H PaBHBIM IIOTEHITNANIY 3a-
3emmuTens (@;). [Io3ToMy 3TOT THI 3a3eMIIIIOIIETO YCTPOIICTBA NMPHMEHSIOT JIHITh
IIPH MalbIX 3HAYeHUIX TOKOB 3aMbIKaHUS Ha 3eMmo (I'OCT 12.1.038-82) u, B gact-
HOCTHU, B YCTaHOBKaxX HampspkeHneM 10 1000 B, rae moreHmman 3azeMaurens ¢, He
IpEBBIIIAET 3HAYEHNIT TOMYCTUMOTO HAMPSUKEHISE IPUKOCHOBEHNS Upp zom » B-

JIOCTOMHCTBOM BBIHOCHOTO 3a3eM/IIIOINEr0 YCTPOIICTBAa SBISIETCS BO3MOXK-
HOCTB BBIOOpA MecTa pa3MeIleHNs 3IeKTPOJOB 3a3eMINTENI ¢ HalIMEHBIINM COIIPO-
TUBJICHHEM I'PyHTa (ChIpoe, ININHUCTOE, B HU3HHAX U T. [1.).

KonTypHOe 3azeMiIfronee yCcTPOIICTBO XapaKTepU3yeTcs TeM, UTO 3IIeKTPOJIBI
€ro 3a3eMIITeNs pacloNararTcs 1Mo KOHTYPY (IepuMeTpy), Ha KOTOpPOil HaXOQUTCS
3a3eM/sieMoe 00OpyJOoBaHIE, a TakKe BHYTPH 3TOH IITomaaku. YacTo 37IeKTPOIbI
pacnpeernsaroT Ha IUIOMIAJIKe 10 BO3MOXKHOCTH PAaBHOMEPHO, U II03TOMY KOHTYPHOE
3a3eM/IIIolNee YCTPOIICTBO HA3BIBAETCS TaKKe PacIipele IeHHBIM.

Pa3merenne 371€KTpoI0B BEIHOCHOTO 3a3eMIIIIOIIET0 YCTPOIICTBA MOXKET OBITh

«B pSI» IWIN «I10 KOHTYpY» (pHc. 1).
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Prc. 1. BEIHOCHOE 3a3eM/ISIONIEE YCTPOHCTBO!

1 — 3a3eMIIHTENb; 2 — 3a3¢MILAIOMHE IIPOBOTHHKH (MarmTpa]m): 3 — 3a3eMIIeEMoe 00opyIoBaHHE



be3onacHOCTh NpH KOHTYPHOM 3a3eMIIIIOINEM YCTPOilcTBe MOKeT OBITH obec-
IIedeHa He 3a cueT YMeHBIIeHNs TOTeHINIala 3a3eMINTeNs 10 Oe30IacHBIX 3HaYeHIII,
a 3a cyeT BBIPAaBHHUBAHUS IIOTEHINAIa Ha 3alHIaeMoil TeppHTOPHU IO TaKOro 3Ha-
9eHIs, YTOOBl MaKCHMaIbHBIe HAIIPSDKEHIII IPHKOCHOBEHHS H Iara He IPeBBIIIaIi
JTOMyCTHMBIX BEMYHH. DTO JOCTUTAeTCs IyTeM COOTBETCTBYIOINETO pa3MelIeHI

OITHOYHBIX 3a3eMIIHTeNIell Ha 3aliiaeMoil TEPPUTOPHUIL.

1.3. BoinoJiHeHHe 3a3eMJISIIONIAX YCTPOHCTB

3a3zeMHTeIs — IIPOBOAAIIAS 9acTh WM COBOKYIIHOCTH COENMHEHHBIX MEXIY
co00Il NMPOBOMAINIX YacTell, HaXOIIIXCS B 3IIEKTPHYECKOM KOHTAKTe C 3eMIIeil
HEIIOCPEACTBEHHO IUIN Yepe3 MIPOMEXYTOUYHYIO IIPOBOIAIIYIO CPENy.

ITpoBopsmas 4acTb — 9acTh, KOTOpPask MOXKeT IPOBOIUTH IEKTPHYECKIUII TOK.
CTopoHHAA NpPOBOAAINAS 4YacTh — IPOBOIAINAS YacTh, HE SBILIIOIIAACA YacTbIO
3JIEKTPOYCTaHOBKHU

ToxoBeayIas 4acTh — IPOBOAINAS YacTh 3JIEKTPOYCTAHOBKY, HAXOIAINAsACS B
mpouecce padoTeI IO HAIIPSUKEHNEM.

Pasmmgaror 3a3eMimTen NCKYyCCTBEHHBIE, CIEINAIBHO N3TOTOBIEHHBIE, IIPE/I-
Ha3HauYeHHbIe HNCKIIOYNTEIBHO /U [IeTIell 3a3eMICHNS I €CTeCTBEHHEIE.

JU1 HCKyCCTBEHHBIX 3a3eMIHTeNell MPHMEeHSIOTCS OOBIYHO BepTHKAIbHbIE I
TOPH30HTAIbHBIE METAIUIIYECKIe 3/IeKTPoabl. B KauecTBe BEPTHKAIBHBIX 3IIEKTPO-
JIOB HCIIONIb3YIOTCH:

e cTalnbHBIe TPYOBI ¢ TOMINIHOI CTEHKN He MeHee 3,5 MM anaMeTpoM 50—60 MM;

e yIIOBas cTalh C TOMIIMHON MOJKN He MeHee 4 MM, pasmepoMm oT 40x40 no
60x60 MM, TmIHOI 2,53 M;

e IIPYTKU CTaJbHbIE JIIaMeTpoM He MeHee 10 My, amuHOII 10 10 M.

JI14 cBSA3M BEPTHKAIBHBIX 3JIEKTPOJIOB I B Ka4ECTBE CaAMOCTOSTEIIBHOIO T'OpH-
30HTAIBHOTO SJIEKTpoJa IIPHMEHAETCS II0JI0COBas CTallb CEYeHHEeM He MeHee
4x12 MM H CTallb KPYITIOTrO CEYEHI IaMETPOM He MeHee 6 MM.

B ciaydae omacHOCTH yCHIEHHOII KOPPO3HH 3a3eMIHTeleil HeoOX0IuMO IpH-

MEHATH 3JICKTPOAbI YBEIIIMUCHHOI'O CEYCHIS, m100 OIMHKOBAHHBIE I OMETHEHHBIE.



JIng ycTaHOBKH BepPTHKANBHBIX 3a3eMIITelell IpeIBapHTEIbHO POIOT TpaH-
mero rmyOnHoill 4, = 0,5-0,8 M, mocie 4ero mpon3BOAAT 3a0UBKY TPyO, YTOJIKOB I
IPYTKOB C IIOMOINBI0 MEXaHH3MOB (KOIpBI, I'HIpoIpecchl, BHOpaTopsl). BepxHie
TOPILIBI HOTPY’KEHHBIX B 3€MII0 BEPTHKATBHBIX 3IEKTPOJOB COEIIHSIOT CTAaTbHOI
II0TIOCOI UTHHOM L ¢ MOMOMIBIO CBAapKU. 3achIlKa TPaHIIell MPOM3BOIUTCS 3eMIIel,
OUNIIIEHHOII OT CTPOHTEIBHOIO0 Mycopa ¢ IOcCIeayromell TINaTeIbHOH TPaMOOBKOIL,
9TO CHIDKAeT CONPOTHBICHHE PAcTeKaHMIO 3a3eMIHNTeNd, a, CIeJOBaTelIbHO, JaeT
9KOHOMUIO MeTata. VICKycCTBeHHBIe 3a3eMIHTeIN MOIYT OBITh BBIIOTHEHBI TaKXkKe
U3 AIIEKTPOIPOBOSIIEro OeTOHa.

EcrecTBeHHBIIT 3a3eMIITeIb — CTOPOHHSS IPOBOAIIAS YacTh, HAXOIAIIASACS B
JNIEKTPUYECKOM KOHTaKTe C 3eMJIell HelmOCPeICTBEeHHO WIH Yepe3 IPOMEeXKyTOUHYIO
IIPOBOISINYIO CPey, HCIOIb3yeMas UL [eleil 3a3eMIeHHs.

B kadecTBe eCTeCTBEHHBIX 3a3eMINTeNel MOTyT HCIIOIb30BaThCS:

® IIPOJIOKEHHBIE B 3eMJe BOJONPOBOJHBIC U JpPyIrue MeTalIndecKue TPyObl
(32 uCKTIOYeHHEM TpPyOONIPOBOAOB TOPIOYHX  JKIJIKOCTEH, TOpPIOYHMX WIH
B3PBIBOOIACHBIX I'a30B)

e OocajHbIe TPYObI apTe3NAHCKUX KOIO/IIEB, CKBaKIH, ITyP(OB 1 T. II.

e MeTalmIdecKue H jkKele300eTOHHbIe KOHCTPYKIIH 3JaHUIl U COOPY KeHMHII,
HMEOIIIe COeIUHEeHNS C 3eMIIei

e CBHHIIOBBIe 000T0UKH Kaberneil, MPOI0KEHHBIX B 3eMIIe

e MeTalmT4ecKHe IITYHTHI IIIPOTeXHIYECKIX COOPY/KeH I H T. II.

EcrecTBeHHBIe 3a3eMuTenHl 001a1al0T, KaK IPABIIO, MAIbIM COIPOTHUBIECHU-
€M pacTeKaHHIO TOKa H II03TOMY HCIOIb30BaHUE HX IS 3a3eMIeHHS JaeT OLIyTH-
MYIO 3KOHOMHIO MeTauta. HerocTaTkoM ecTecTBeHHBIX 3a3eMIuTeneil sBiseTcs J0-
CTYIIHOCTh HEKOTOPBIX I3 HIX HE3NIeKTPOTeXHHYECKOMY IIePCOHATY H BO3MOKHOCTD
HapyIIeHNs HeNpephIBHOCTH COEMMHEeHHsI IMPOTSDKeHHBIX 3azeManTenell (IpH pe-
MOHTHBIX paboTax I T. IL.).

3azeM/sTIone IMPOBOAHUKU — IIPOBOJHUKH, COEIHUHSIOIIE 3a3eMIIIEMYI0

9acTh (TOUKY) C 3a3eMIUTEIIEM.



B kauecTBe 3a3eMILIIOINX IIPOBOJHUKOB, IIPEIHA3HAYEHHBIX UL COCIIHEHI
3a3eM/IIeMBIX YacTell ¢ 3a3eMINTe/IMH, NpPHMEeHSeTcs, KaK IIPAaBHIO, I10J0COBas
CTalIb I CTallb KPYITIOrO CeYEeHNUS.

B cersax HanpspkerneM g0 1000 B 1 BeIie ¢ N30.1HPOBaHHON HEUTPAIBIO, T. €.
C MaJbIMH TOKaMH 3aMBIKaHIS Ha 3€MIII0, HaUMeHbIllee CedeHNe CTAIbHOH IpsSIMO-
YTOJIbHOIT IMHBI COCTABISIET 24 MM? TIPH MPOKIAIKe €€ BHYTPH 3MaHus 1 48 MM? mpu
IIPOKJIAJIKe BHE 3/1aHI IUIN B 3eMJle; UL KPYIJIO CcTall HaUMEHBIINII JuaMeTp pa-
BEH 5 U 6 MM COOTBETCTBEHHO.

B 1pom3BOACTBEHHBIX MOMEIICHUAX C 3JIeKTPOYCTAaHOBKAMI HalpsKeHHEM
Bhire 1000 B mMaructpanu 3a3eMieHns (3a3eMIIIIOINIe IIPOBOIHIKY C IBYMS H Ooliee
OTBETBIIEHUAMH) I3 CTAIBHOI IOJIOCH! JO/DKHBI IIMETh cedeHIe He MeHee 120 Mm%, a
HanpsokerneM 10 1000 B — He menee 100 mm?. J[omycKaeTcsl IPUMEHEHIE CTAI
KPYIJIOTO CeYeHHs TOI K€ IIPOBOIIMOCTIL.

Bo Bcex ciy4asx He TpeOyeTcs NPIMEHEHHS MeIHBIX IIPOBOTHIKOB CEUeHIEM
Goree 25 MM?, ATFOMHIHHEBBIX — Oomee 35 MM? U CTalmbHBIX — 120 M. IIpoknanka B
3eM/le AIIOMHIHHEBBIX HEH30IMPOBAaHHBIX IIPOBOJHUKOB He Jomyckaercsa. Hckyc-
CTBEHHBIE 3a3eMIINTENN He JOJDKHBI HMETh OKPacKYy.

B 1abn. 1 npuBeseHsl HalMeHBIINE pa3Mephl 3a3eMINTeNell 1 3a3eM/IFOIIIX
IIPOBOJIHHKOB, IIPOJIOJKEHHBIX B 3eMIIE.

Tabmma 1

Martepuaisl 1 pa3Mephl 3a3eMIITeNell H 3a3eMIIIOIIIX YCTPOIICTB

Marepran ITpoduns cevenns AUep, | Simam_. | T am—
MM nmomepeYHoOro CTeHKH,
CedJeHHHA, MMZ MM
Crans uepHasa Kpyrbrii:
— JUI BEPTHKAIBHEIX 3a3eMIHTENCH - 16 —
— JUL1 TOPH30HTAIBHBIX 3a3€MIHTENCH - 10 —
TIpsAMOYTOIIBHBIH - 100 4
YrioBoi — 100 4
TpyOHbIi 32 — 3.5
Cramns Kpyrmsmi:
OLMHKOBAHHAA  |— JUI1 BEPTHKAIBHBIX 3a3eMIHTCICH — 12 —
— JUIs TOPH30HTANBHEIX 3a3eMIHTENEH - 10 -
IIpsAMOYTOIIBHBIH - 75 3




MarepHal IIpopuas ceuennst Jmamerp, | Tliomazs | Tommmsa
MM nmomepevHOro CTeHKH,
TpyGHbIit 25 - 2
Mems Kpyrbrit 12 B =
IIpsAMOYTOIBHBIH - 50 D)
TpyGHBI 20 - 2
KanaTr MHOTOIIPDOBOIIOYHEILH 1.8% 35 -

* THAMETP KaKIOH MPOBOIOKH

PexomeHyeTcs B IeIIX 5KOHOMHHI MeTallla HCIIONIb30BaTh B KauecTBe 3a3eM-
JSTFONTHX TTPOBOIHUKOB TaK Ha3bIBaeMBble €CTECTBEHHBIE IPOBOJHHUKH — MeTalLInde-
CKHe KOHCTPYKIIUN 3/IaHHII M COOPYKeHHIl: epMbl, KOJIOHHBI, ITOJKPAHOBBIE IyTH,
KapKachl pacHpeleUTeIbHBIX YCTPOIICTB, MAaXThl IIOIEeMHIKOB, TI(TOB U 371eBaTo-
POB, a TaKKe 0OpaMJICHIISI KAHAIIOB, CTAIbHBIE TPYOBI SIEKTPOIIPOBOIOK, aATFOMUHIIE-
Bble 000/I0YKH KaOesell, MeTalmIdeckue KOKyXH HINHOIPOBOJIOB, MeTaLIMYecKHe
CTaIlIIOHAPHBIE OTKPBITO IIPOJIOJKeHHBIE TPyOOIIPOBOABI BCeX HaszHaudeHHil (Kpome
TPyOOIIPOBOIOB TOPIOYIX U B3PHIBOONIACHBIX CMecell, KaHAII3AIIIH I [IEHTPATBHOTO

OTOILTEeHHS ).

1.4. IIpoxiianka 3a3eMJISIIOINHX NPOBOAHHKOB

IIpoxnanka 3a3eM/IOINNX IPOBOJHHKOB IPOH3BOIMICS OTKPBITO IO KOH-
CTPYKIILAM 3aHHII, B TOM 49HclIe IO cTeHaM. 3a3eM/LIIoNIe IPOBOJHHUKH B 3aKphI-
TBIX ITOMEMIEHNAX JOIDKHBI OBITh NOCTYIHBI 111 ocMOTpa. OTBETBIEHNS OT Maru-
cTpasteil K 3MeKTpolpHeMHIKaM HanpspkeHneM 1o 1000 B momyckaercs mpoKTaasl-
BaTh CKPHITHO HEIOCPEICTBEHHO B CTEHE, IIOJ YNCTHIM IIOJIOM H T. II. C IIpeIBapu-
TEeIbHOIl 3aIlTOH MX OT BO3JEHCTBHS arpecCHUBHBIX cpell. Takue OTBETBICHHSA He
JOJDKHBI IMETh COeIIHEeHMI].

B HapyXHBIX yCTaHOBKAaX 3a3eMILIIONNNE IPOBOIHMKH JOIyCKaeTcs IPOKIIa-
IBIBaTh B 3eMIIe, B IOy, a TaKkKe II0 Kparo IUIOMAN0K (yHIaMEHTOB TeXHOIIOIIde-
CKUX YCTAaHOBOK I T. II.

IIpncoennuenne 3a3eMIgeMOro OOOpPYIOBaHIA K MaruCTpasiM 3a3eMICHI]
OCYINEeCTBIIETCSA ¢ IIOMOINBIO OTAEIbHBIX IPOBOJHUKOB. IIpH 3TOM IocIe0BaTellb-

HO€ BKIIIOYCHIEC 3a3€MEIEMOI'O O60py,HOBaHII}I HE JOIIyCKaeTCAa (pI'IC. 2)



LELTE

dpabanrsne
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Henpabunsha
Puc. 2. CxeMa IPHCOETHHEHAS 3a3eMIAEMBIX 00BEKTOB K 3a3eM/ISIONIEH MATHCTPAIH.

1— 3azeMinAromias MarucTpaib. 2 —3a3eMIIeEMOe 060py;10BaHH€l
3- IIPOBOIHHK-OTBETBIICHHE K 3a3eMIIAIONIEH MarucTpaima

['maBHas 3a3eMILIIOINas MarucTpanb (IIIHA) — [IIHA, SBILIIOMIAscs 9acThIO 3a-
3eMypIromiero ycrpoiictsa 10 1000 B n mpenHazHadyeHHas UL IPHCOEIUHEHNS He-
CKOIIBKIX IPOBOIHIKOB C IENIBIO 3a3€MIICHIS 1 YPAaBHUBAHUS [IOTEHINAIOB.

3a3eMiIeHHe OTAEIbHBIX 3IeKTPOABHIaTelell, anmnapaToB U APyroro obopyuo-
BaHUS, YCTAaHOBIICHHBIX HEIIOCPEJICTBEHHO Ha METAIUIIYECKIX CTaHKaX M NMEIOINIX C
MeTa/IOM CTaHKOB HAJIe/KHBIII KOHTAKT, MOKET OCYIIECTBIIATHCS IyTeM IPHUCOEIH-
HEeHIS CTAaHUHBI CTAHKOB K 3a3eMJIIOIIell MarucTpaii.

CoennHeHne 3a3eMILIIOIIX [IPOBOJHIKOB MeXIy cO0OIl, a TakkKe ¢ 3a3eMIIu-
TeILIMH U 3a3eM/IIeMBbIMH KOHCTPYKIUISIMH BBIIIOTHSETCS, KaK IIPaBUIIO, CBApPKOIL, a ¢
KOpITycaMH amlapaToB, MAaIllH U JPYroro o0OpyIoBaHMSA — CBApKOl IIN ¢ IIOMO-
b0 60ToB. OTcoeqIHEHNe OT ITIaBHOI 3a3eMILIIoIell MarucTpam (IIHBI) JOIIK-
HO OBITH BO3MOJKHO TOJIBKO C HCIIOJIb30BaHIEM HHCTPYMEHTA.

IIpn 3ToM mnpucoeqHEHHE 3a3eM/IIIOIell MarucTpaml K 3a3eMIHTeI0 —
HCKYCCTBEHHOMY WM €CTECTBEHHOMY — BBIIIOIHAETCSA B IBYX MecTaX. OTKPBITO IIPO-
JIOJKEHHBIE 3a3eMISIONIIe IPOBOIHIKI J0DKHBI HMETh OTIIYUTEIBHYI0 OKPACKY: IO
3elIeHOMY (pOoHY JKelThIe IOIOCHL.

I'maBHas 3a3eMILIIOINAs MarucTpais (IMHA) JODKHA OBITH, KaK IPaBIIIO, MeI-

HOfI, JOITYCKAeTCA 13 CTAIM; U3 aJIFOMITHIIA HE NOITYCKAETCA.

1.5.MeToauka pacdeTa BEJIHYHHBI COIIPOTHBJ/ICHHSI HCKYCCTB€HHOI'O 3a-
IIHTHOI'O 3a3€MJICHHSA

Mertonauka pacdeTa BKIIIOIAC€T Y€ThIPE 3Talla.

1. OHpeI[eJI}IIOT BEIIMIIHY COIIPOTHUBJICHIISI OJMHOYHOI'0 BEPTHKAIIBHOI'O 3a-

3eMmuTeNsd Ry o gopmye:



i pgac‘i.s( 2a 1 4t+a)
Rp g In 2 +21n4t_a , OM, (1)

e o — JUIMHA BEPTHUKAIbHOI'O 3a3eMINTEN, M;
d — mamMeTp BepPTHKAIbHOIO 3a3eMIIUTEN, M;
JUIS YTOJIKa ¢ MHPHHOM noiku b: d = 0,5%b.
PacueTHOE CONPOTHBIEHNE IPYHTA Ppace. HAXOIAT IO popMyIIe:
Ppacs. = PyaX@ , OM'M, @
IJIe Pyx — YAEIBHOE COIPOTUBIIeHHe IpyHTa, OM™M (TaldIl. 2);
(s — KITIIMaTH4IeCKUIT K03 (PUIIEeHT BepTHKAIBHOIO 3/IeKTpoa (Tadm. 3).
3armyOeHne 3a3eMIeHNs ¢ BBIMHICILIIOT 110 opMylre:
t=ty+o/2, M, 3)
rJe tp — riyOHHa TpaHIlen, B KOTOPYIO 3a0MBalOTCS BEPTHKAIIBHBIE 3a3eMIII-
TEI, M.
CBsI3p HaTYpaIbHOIO 1 AecaTiaHoro jJorapudma: 1,X = 2,303 - logX.
KoHKpeTHBIE 3HaYeHNS BEIMYIH, BXOAAINNX B (OPMYyIBI, IPHHIMAIOT C yde-
TOM HOMEpa BapHaHTa, 3a1aBaeéMOr0 IIPENoIaBaTelleM, COIlIacHo Tabml. 7.
2. lanee onpeaensoT He0OXOAUMOe ICII0 BePTHKAIBHBIX 3a3eMIIUTENell # 10

dopmye:
- . By
Il — m, (4)
rae R3 — JOIyCTIMOe 3Ha4eHIe CONPOTHUBIIEHIS 3aIITHOIO 3a3eMiIeHusi, OM
(Tabm. 6).
Ns — KO3 (QUINEHT HCIOIb30BaHNS BEPTUKAIBHBIX 3a3eMIHTeNell, 3aBUCS-
I OT OTHOIIEHUS PACCTOSHI MEXy BepTHKAIBHBIMI 3IeKTpodaMi A K HX JUIINHe
o (Tabm. 7) 1 OT BapHaHTAa UCIIOIHEHNS 3a3eMICHUS: «B PSI» I «II0 KOHTYPY».
ITopsimok pacderta n:
1) mpussTh N8 = 1 U HallTH 7 U3 GopMyIIEI (4);
2) 1o HallIeHHOMY YHCIy » U3 Tall. 4 MeTOJ0M MHTEepPHOJIIIII ONpeIeITh
yTOYHEHHOE 3HaYeHHe 1]

3) moxacTaBUTH OIpeleleHHOoe H3 Tabn. 4 3HadeHHe N B dopMmyry (4) u

OIIPEACIINTh OKOHYATEIIbHOEC YIICIIO BEPTHUKAIBHBIX 3a3eMITeNell n,



4) OKpyIlIITh IIONy4eHHOE 3HAa4eHHe » [0 OOJbIIero IEJIoro 4ducia
(marmpumep, » = 3,25, IpuHATH n = 4).

PaccuntaHHO® KOMMYECTBO 3a3eMINTeNeil N 3a0HBalOT B IIOATOTOBICHHYIO
TPAHIIEI0 BEPTHKATHLHO Yepe3 Olpe/ie]IeHHOe PAcCTOSIHIIEe U COSIHSIOT HX BCe MeX-
Iy co0O0ll TOPH30HTAIBHBIM 3JIEKTPOJOM (IIOJIOCOI I MpPYTKOM) JAmIHOI L coort-
BETCTBYIOIIETO CeUeHII.

3. OnpenensroT CONPOTHBIEHIE TOPH30HTATBHOIO 31eKTpoja R, o GpopMy.e:

2

Ppacs. L
R ==—"—In—_0M ®)
2nL dlto

rae L — JUINHA MOIIOCH, M — oIlpeersieTcs o GopMyIaM:
— IpH pa3MeIleHuH B P
L=C-a(n—1) (6)
— IpH pa3MeIleHnH 10 KOHTYpY:
L=C"ua"n, (7)
3nechk: C = A4/0, 3Ha4eHne 13 TaomI. 7.
Ppacar OIpenensercs mo ¢gopmyie (2) ¢ ydeToM IpyHTa (pys — Tabm. 2) u
JUTHHBI II0JIOCHI TOPH30HTAIBHOIO 371eKTpoa (¢ — TadlI. 3);
d\ — m1aMeTp TOPH30HTAIBHOIO 3MeKTPoa, M (1 monockl d; = 0,5 * b, rae
b — IIpHHA TOPU30HTAIBHOII TOJIOCHL, M).
4. OnpenensioT BeMIMUHY OOINero pacdeTHOro CONPOTHBIECHHS 3a3eMIIIoIe-
0 yCTpolicTBa o popMye
RgR
b -0 O ®

r1e 1r — K03 QHINEeHT ICI0Ib30BaHI TOPU30HTAIBHOT O 31eKTpoa (Tadil. 5).



2. COJEPXKAHHUE PABOTBI

CxeMma 3alllUTHOTO 3a3eMIICHUS 3J'IeK'Ip0TeXHII‘IeCKOﬁ YCTaHOBKU IIpUBEICHA

Ha puc. 3.

R

2 .
Puc. 3. CxeMa 3aIlIHTHOTO 3a3eMICHH IEKTPOTEXHHYECKOH YCTAaHOBKH:

1 —3a3eMiieMoe 000pyI0BaHHE: 2 — HCKYCCTBEHHBIH 3a3€MIHTEND. 3 — 3a3eM/IAIOIIHI IPOBOJHHK

Cxema HCKYCCTBEHHOI'O 3a3€MIBIIOIIET O YCTPOﬁCTBa IIpUBEICHA Ha pUC. 4.

: ]
I ]
J I | g — —— - o - [ =
o] f f s
; id |
I_/é/ / I ' dh)
2/ vl t
% | o
>l ; A | X
s | BB B
b | .
o d

Prc. 4. CxeMa HCKYCCTBEHHOTO 3alTHTHOTO 3a3eMICHHS:
I — 3a3eMiIeMas 3TEKTPOTEXHAYECKAS YCTAHOBKA, 2 — 3a3eMIIONIHI IPOBOJHHK,
3 — 3a3eMILTIONIAs MarHCTPATh (TOPH30HTATBHEIH 31EKTPO). 4 — BEDPTHKATBHBIH 3a3eMIHTETh

Pacuer COIIPOTHUBJICHNA MCKYCCTBEHHOI'O 3allTUTHOI'O 3a3€MJICHIA 6YH6T CUH-
TATbCA BBIIIOTHEHHBIM IIPABIIBHO, €CJ/II €0 BEIIITIIHA R HE 6y,ueT IIPpEBBIIIATh yCTa-

HOBIIeHHBIX HOpMaTHBHEIX 3Ha4eHuil ('OCT 12.1.038-81, ITV?), Tabm. 6.



3. POPMA OTYETA

1. O0mue cBefeHus (TUTYIBHBIN JIUCT): 003aTEIbHO yKa3aTh HOMEP BapuaHTa

2. ConepxaHue oTyera:

— Kparko onucats uens paboThl;

— [IpuBecTu MeToAuKy pacyeta (3amnucarh ee)

- BeimoaHUTE pacueTsl COrIacCHO METOAMKH (3aMicaTh PacueThl)

— 3anoJHUTh UTOTOBYIO TAaOJIUILY



PeiiyJIbTaTbl pPacueTa CONIPOTHBJ/ICHHS 3a3€eMJIAIOIIET0 YCT pOﬁCTBa

Homep BapuanTa Rz, OM n, IIIT. Rr,OM | Room, OM | Rz, OM

3. BeBozb! 1o pabote. CpaBHUTH HailleHHYIO BEIIYUHY OOIIEro pacueTHOrO
COIPOTHBIICHNS 3a3eM/IIIOIIET0 YCTPOUCTBA Rogm C JOMYCTHMBIM (HOPMHPYEMBIM)
3Ha4eHHeM R3 1 clellaTh BBIBOIBI O HAJEKHOCTH 3allUTHI IIEPCOHANA OT IOPAKEHI]

SJIEKTPHYIECKIIM TOKOM B CIIy4ac 3aMbIKaHI Ha KOPITYC 3JIEKTPOYCTAHOBKIL.



KOHTPOJIBHBIE BOITPOCHI

1. KakoBa [0l »SIeKTPOTpaBM OT oOmero KommdecTBa TpaBM Ha
MIPOM3BOJCTBE?

2. KakoBa dacToTa OJII€KTPOTPaBMAaTH3Ma B HIEKTPHUECKIX YCTAaHOBKAX
3MaHIIT?

3. Kakuvu HOPMATHUBHBIMHI JOKYMEHTAMHI PETIIaMEHTHPYETCA 3azeMIIeHne?

4. Yro Takoe 3a3zeMIeHHe, 3allUTHOE 3a3eMIIeHIe?

5. Ha3HaueHNe 3alllUTHOTO 3a3eMICHIS.

6. Uro Takoe paboyee 3a3eMIICHIE, €r0 Ha3Ha4YeHIE?

7. UYro Takoe 3aMbIKaHIe Ha KopIryc?

8. IIpm4nHBI 3aMBIKaHII Ha KOPIIYC.

9. Uro Takoe 3a3eMiIeHIe MOTHHE3alNThI, €r0 Ha3HauYeHIe?

10. TIpyHIMI AeficTBUS 3alIUTHOTO 3a3€MICHUS.

11. Yro Takoe cOonpoTUBIECHNE 3a3eMICHIA?

12. ObnmacTu mpuMeHeHNs 3allUTHOTO 3a3eMICHHS.

13. YUro TaKoe 3a3zeMIIIOIIee YCTPOIICTBO?

14. Ha3oBUTe THUIIBI 3a3eMJISIFOIUX YCTPOICTB.

15. Uto TaKoe BBIHOCHOE 3a3eMIISIOIIee YCTPOIICTBO?

16. Uem xapakTepusyercs KOHTYPHOE 3a3eM/ISIoIee YCTPOIICTBO?

17.3a cuer wero obecrmednBaercs ©0€30IMaCHOCTh IPH  KOHTYPHOM
3a3eMILII0IIEM yCTpOIicTBe?

18. Uro TaKoe 3a3eMIITENb?

19. YUro Takoe mmpoBosInas 4acTsb?

20. Yro TaKoe TOKOBEAyIAas 4acTh?

21. Ha3zoBute BUIBI 3a3€MJIITENEI.

22. Yro mpumMeHsercs U1 BePTUKANbHBIX I TOPH30HTAIBHBIX HCKYCCTBEHHBIX
3a3eMyIHTeNnei?

23. KakuM  crmocoOOM  COENMHAIOTCA  BepPTHKANbHBIE  3a3eMINTENN  C

TOPU30HTAIbHBIM 3HeKTpOI[0M?



24. OmunmTe MeTOJ] YCTAaHOBKH BepTHKATBHBIX 3a3eMIHTENIel.

25. 3 kakoro Marepuala MOIYT OBITH BBIIIOJIHEHBl HCKYCCTBEHHBIE
3a3eMINTen?

26. Yto Takoe eCTeCTBEeHHBII 3a3eMINTElh?

27. UT0o MOXKET CIIyKUTh B Ka4eCTBE €CTeCTBEHHBIX 3a3eMINTeNei?

28. VKaKkuTe JTOCTOMHCTBA I HEAOCTATKH €CTECTBEHHBIX 3a3eMIINTeNIell.

29. Uro TaKoe 3a3eMIIIIONINII IPOBOIHUK?

30. Kakoll mpokaT MOXKeT IIPUMEHSIThCS B KauecTBe  3a3eMILTIONIIX
IIPOBOIHUKOB?

31.YUro W3 eCTeCTBEHHBIX IPOBOJHNKOB MOJKET OBITH PEKOMEHJIOBAHO B
Ka4eCTBe 3a3eM/IIIOIINX [IPOBOIHIIKOB?

32. Yro 3alpemeHo UCIIOIb30BaTh B KAYECTBE 3a3eM/IIOIINX IPOBOAHIIKOB?

33. Ha3oBuTe IpaBHiIa NPOKIAIKH 3a3€MILIIOIINX IIPOBOIHIKOB.

34 Ha3nadeHue ITTaBHOI 3a3eMIISIomIell MarucTpay (IHUHBI).

35.Coco0Bl coeqITHEeHNS 3a3eM/IIONIUX IIPOBOJHUKOB MeXIy co0oill, ¢ 3a-
3eMINTeIMH 1 3a3eM/ISIeMBIMI KOHCTPYKIIHSIMIL.

36./lommyckaeTcs I IOCIEN0BAaTeIbHOE BKIIIOUEHHE 3a3eM/IIeMOoro odopymao-
BaHHS?

37.Kakue mMaTepHalbl MOI'YT HCIIONIB30BAaThCA UL M3TOTOBIICHIS MarucTpaii
(umHbI)?

38.Kakyro OKpacKy IO/DKHBI HMEThb OTKPBITO IIPOJIOJKEHHBIE 3a3eMILIIOIIIE
IIPOBOIHUKIN?

39.VkaxuTe JONyCTUMBIE 3HAYEHHS CONPOTHBICHUS 3alINTHOTO 3a3eMIICHUS
IIPH HAIIPSDKEHNH 3IeKTPHYecKoll ceT 1o 1 cpiie 1000 B.

40.0OxapakTepu3yliiTe croco0 BBIIOTHEHNS 3alIUTHOIO 3a3eMICHHS «B pSa» U

«I10 KOHTYPY».



IIPUJIOKEHHUE

3HavYeHHs yJeJbHBIX CONPOTHBIEHHH IPYHTOB

Tabmua 2

Ne HasBanue rpyHTa VenpbHOE CONPOTHUBIIEHIE, Py,
TPYHTa OM'M
1 Topd 20
2 UepHozem 20
3 I'mina 40
4 CanoBas 3eMis 40
5 CyrimHok 100
6 Cynecok 300
7 I'pyHT cKamuCTHIT 500
8 ITecox 700
Tabmuma 3
IIpH3HaKH KIHMAaTHYeCKHX 30H (1, 2, 3, 4)
H 3HaYeHHsS KJIHMAaTHYeCKOro ko3pgpuuueHra ¢
JlaHHBIE, XapaKTepu3yIoIle
KJIIMAaTH4eCcKHe 30HbI 1 THII 1 2 3 4
IIPIMEHAEMBIX 3JIEKTPOIOB
1. Kimmatideckue npH3HaKil 30H:
— CpeJHss MHOTOJIETHSS HI3IIast
Temnepartypa (sSHBaps), °C -15+-20|-10+-14| 0+-10 0++5
— CpeIHss MHOTOJIETHSS BICIIIAS
Temnepatypa (mois), °C +16 + +18 | +18 + +22|+22 + +24|+24 + +26
— OPOAOKUTEIBHOCTD 3aMeP3aHIs]
BOJI, IHEI 170-190 ~150 ~100 0




OxonuaHne TadmI. 3

JlaHHBIe, XapaKTepU3YIOIIe
KTHMATITYeCcKIe 30HBI H THIT

IIPUMEHAEMBIX 3JIEKTPOIOB

2. 3HaveHNs KO3 PUINEeHTa @:

— IIpU IPAMEHEHNH BepTHKAIbHBIX
3IIeKTPOJOB JIHHOIL 10 5 M;

— TO ’Ke TIPH JIIHE 371eKTPOJIoB 5 U
Oonee M;

— TO ’Ke TIPH IPUMEHeHNN
TOPU30HTAIBHBIX 31€KTPOIOB JAIIHOM
10 50 m;

— 10 ke Ipu JumHe 50 1 Goree M

1.1

1.1

Tabmimna 4

3HaveHns K03(l)(l)lllllleHTOB HCI0JIb30BaHHA BEPTHKAJBbHBIX 3JICKTPOA0B 1B

Uucno OTHOMIEHNe PAacCTOSHIS MeXKTy IeKTPoAaMu A K UX JUTHE 0.
3a3eMiIuTeNnei | 2 3 1 2 3

n, WIT Pa3memeHue B psij Pa3memenne 1o KoHTypy
2 0,85 0,91 0,94 — - —

4 0,73 0,83 0,89 0,69 0,78 0,85

6 0,65 0,77 0,85 0,61 0,73 0,80

10 0,59 0,74 0,81 0,56 0,68 0,76

20 0,48 0,67 0,76 0,47 0,63 0,71

40 — - — 0,41 0,58 0,66

60 - — - 0,39 0,55 0,64

100 - — - 0,36 0,52 0,62




Tabmua 5

3HayeHHs KOB(l)(l)HlIHeHTOB HCIIOJIb30BaAaHHS I'OPH30HTAJIBHBIX 3JIEKTPOAOB 1r

CooTHoOIIEeHNIE

paccromm‘«i MEXKOY

Yucio BEPTHKAIbHBIX 3a3eMITeNei

37IeKTponamMu A K IX 2 4 6 10 20 40 60 100
IUTIHE o
PaszmemeHue B psn
1 0,85 | 0,77 | 0,72 | 0,62 | 0,42
2 0,94 | 0,84 | 0,80 | 0,75 | 0,56
3 0,96 | 0,92 | 0,88 | 0,82 | 0,68
PazMemeHue o KOHTypy
1 0,45 | 0,40 | 0,34 | 0,27 | 0,22 | 0,20 0,19
2 0,55 | 0,48 | 0,40 | 0,32 | 0,29 | 0,27 0,23
3 0,70 | 0,64 | 0,56 | 0,45 | 0,39 | 0,36 0,33

Tabmua 6

IIOHyCT HMbI€ (HOpMaTHBHble) 3HAY1€HHS COIIPOTHBJICHHS 3alIIHTHOI'O

3a3€MJICHHS B 3JICKTPHYECKHX CE€THAX

Tun |Hampsoxes. Pexum Ve JlommycTiMoe 3HaueHne
311 | BJIEeKTpUY. HellTpam 0003H. conpoTusiIeHns Rz, Om
ceTn ceTu ceTn
T |H© 1000 B | rmyxo3a3eMiIeHHas Al <2 (ang mua-ro U= 660 B)
A2 [<£4 (mua mmE-To U= 380 B)
A3 <8 (m1g mua-ro U= 220 B)*




OxonH4aHHe Tad1I. 6

Tunn | HanpsoxeH. Pexum Ve JlommycTiMoe 3Ha4YeHne
3L 3IEKTPHY. HellTpam 0003H. conpoTuBIeHN] R3, OM
CeTH ceTH ceTH
T | 2° 1000 B H30/IIpOBaHHAas b1 <4

b2 < 10 (mpu MOIHOCTH
reHeparTopa, TpaHcopmaTopa

<100 kBA)

Bei11e1000 B | m3omipoBaHHas B <10

IN
TN | Beme 1000B | rimyxosasemieHHas T <0,5
B

*JIuneiinsle HanpspkeHHs 660, 380 u 220 B npuBeneHs! Uid Tpex(a3HOTo 37IeK-
TPUYECKOro TOKA; TaKIle jKe 3HaYeHUS CONPOTHBICHUS R3 yCTAaHOBIEHBI JUIS JMHEei-
HBIX HalpspKeHHI cooTBeTcTBeHHO 380, 220 u 127 B ogHO(Da3HOTO 37IEKTPHIECKOro

TOKa.




Tabmuua 7

Hcxonnble JaHHBbIE VISl pacyeTa

[TapameTpsl BapuanTs!
11234 (56|78 |9 |10111213|14|15|16 |17 1819|2021 |22 |23 |24 25
Pazmemenue
3IIEKTPO/IOB:
0 p XK/ P XK/ P K/ P K|P|P|P K P K P K P K P K P P|K|K| P
1o koHTYypy — K
Bun BepTuKampHOTO
3a3€MJIMTEILA:
tpyba—T, Ty rin|y| T, n|y | 7T|)n|y, T oy, T \nm|y,| T | nv, T mv,T
npyTok — 11,
YTOJIKOBas cTallb — Y
Pazmeps! BepTHKail.
3a3eMIIMTEIIA:
— auameTp (IoJIKa)
MM; 40|10(45%1 60|20 | 80 |50 | 15 | 110 |45 |25|60 | 55|12 |90 | 64 | 10 |80™| 58 | 12| 90 | 80 | 14 | 80 | 42
— JUIMHA O, M 3 |18 [3,5]25]6 2 (355 3 1251412546533 |10] 4 (358 |35|5]| 6 |45]| 6
OtHomenue A /o 123 (123 |1]2 3 b1t 23 L1 L2 0 3 L1123 1112 3 L1231




OxoHuanue Tadi. 7

[TapameTtpsl BapuanTs!

112|134 |56 |78 |9 (1011|1213 |14 |15 |16|17 | 18 [19(20| 21 |22 |23| 24 |25
Ne rpynTa 123|456 |7|5|1 (2|3 |4|5]|]6|5|3|5|]6[4|5/6/|7]|4]5]3
Noxamar:. sonnl | 1 { 2 | 3 A4 J 10| 3 14 v ] § 2 L 5304 ]0 13 (] 49314 -1 4 3 4]
I'my6una

0,5(060,7,08(05]06/0,7|08|05]0,6(0,7|0,8|0,5]|0,6|0,7
TpAHIIEH, M
Tun snextp.cetm | A1 | T' | B | I |A2|B2| B | T" |A2|b1 | B | T |Al1|B2|b1 |T|Al1|Bl |T |T|A3|B2|T|A2|Al
Bun u pazmep
TOPU30HTATIBHOTO
JIEKTPOa:
— IIPYTOK
JHaMETPoOM d1,
MM; 20 45 20 50 35 25 30 40 20 40 30 25 45
— rosioca
IIUPUHOH B, MM 40 60 80 50 90 40 30 40 30 50 45 35

*pazmep «IoIkay 45 MM JUUIS YTOJIKOBOM CTaId 0003HAUYaeT ceueHrue yroika 45x45 mM;

**pa3zmep «moaka» 80 MM IS yTOJIKOBOM cTaiu 0003HauaeT cedeHue yroiaka 80x80 mMm.




