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OOBEKTHI CTaHJAPTH3ALMU U OOIIME MOJIOKEHUS IPH Pa3padOTKe U MpUMe-
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['OCT P 1.4-2004 «Cranpaptuzanus B Poccuiickoit ®enepanyu. CtanmapTsel op-
ranu3anuii. O01ye NoJ0KEHUN.

CBeIleHl/lﬂ 0 CTaHaapTe

1 PABPABOTAH: OOO «Hayuno-nipou3Bo/icTBeHHasI pupMa. DIEKTPOTEX-
HUKa: Hayka u npaktukay (HIID SJIHAIT), MockoBCKMM SHEPreTUYECKUM UHCTH-

tytoM (MOU TVY), HoBocnOupckuM rocy1apcTBEHHBIM TEXHUYECKUM YHHBEPCH-
teroM (HI'TY).

2 BHECEH: JlenapraMeHTOM T€XHOJIOTHYECKOTO Pa3BUTUS

n naHOBanmi OAO «DCK EDCy.

3 YTBEPX/IEH U BBEJIEH B IEVICTBUE:
[Ipukazom OAO «®CK EDC» ot 14.10.2011 Ne 632.

4 BBEJIEH BIIEPBBIE

3ameuaHuss W TPEAJIOKEHUS IO CTaHAApTy OpraHU3alluu CcIeAyeT HalpaBisaTh B
OAO «®CK EDC» mo agpecy 117630, Mocksa, yi. Ak. Yenomes, 1. SA, 3eKTPOHHON MOYTON
1o ajpecy: vaga-na@fsk-ees.ru.

Hacrosmmuit cranmapt opraHu3ainui He MOXKET OBITh MOJTHOCTBIO MJIM YaCTHYHO BOCIIPO-
W3BEJIeH, TUPAKUPOBAH U PACIIPOCTPAHEH B KayecTBE OQUIIMATHHOTO U3JaHUs 0e3 pa3peiieHus
OAO «PCK EDCx»
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Beenenue

Crangapt opranuzaunu OAO «®CK EDQC» «Meroauueckue yka3aHHs T10
KOHTPOJIIO COCTOSIHUS 3a3€MJISIOIINX YCTPOMCTB 3JEKTPOYCTAHOBOK (nanee - Me-
TOJIWYECKUE YyKa3aHMs) pa3paboTaH B COOTBETCTBHH C TpeOoBaHusiMu Denepaib-
Horo 3akoHa ot 27 aexadps 2002 r. Ne 184 @3 «O TeXHHUUECKOM PETryIHUPOBAHUN,
«ITonoxenus o rexunueckor noautuke OAO «PCK EDCy», «HopM TexHONIOrNue-
CKOT'0 MPOEKTUPOBAHUS MOJCTAHIINI MEPEMEHHOTO TOKA C BBICHIMM HaIpsHKCHUEM
35-750 xB».

Metoauueckue ykazaHus MpeIHa3HAYEHBI JJIsl TPOBEACHUS KOHTPOJS CO-
CTOSIHMSI 3a3€MIIIFOLINX YCTPOMCTB B MPOLIECCE IKCILTYyaTAllMH, IPU HOBOM CTPOH-
TEJILCTBE, TEXHUIECKOM MEPEBOOPYKEHUU M PeKOHCTpyKimu o0bekToB EHOC, a
TaKkke OOBEKTOB JIJIEKTPOCETEBOIO XO3SHCTBA, MPUCOCAUHSIONMIMXCS K CETAM
EHDC.

Meroauueckue ykazanus (MVY) yduThiBaroT TpeOOBaHHS ACHCTBYIOIIMX B
AIEKTPOIHEPTETUKE HOPMATHUBHO-TEXHUYECKUX JOKYMEHTOB WA OTIEIbHBIX pa3-
JIEJIOB ATUX JOKYMEHTOB, OTHOCSIIUXCS K 00JIaCTU TMPUMEHEHUs1 HacTosmuX MY,
B Meroauuecknx ykazaHHUsIX UCIOJIb30BaHbl TpeOOBAaHUS U HOPMBI, COJIEprKaIllKe-
csa B DenepanbHbix 3akoHax, llocranoBnenusx [IpasurensctBa Poccuiickon Pe-
Jiepalyy, pyKOBOJSAIINX U HOPMATUBHO-TEXHUYECKUX TOKYMEHTaX MUHTOIIPHEPTO
Poccun 1 OAO «©CK E2C».

Meroanueckue yka3zaHus JOJKHBI ObITh MEPECMOTPEHBI B CIIy4asiX BBOJIa B
JEUCTBUE TEXHUYECKUX PETIaMEHTOB U HAlIMOHAJIBHBIX CTAaHAAPTOB, COJEPKAIIUX
HOBBIE TPeOOBaHUs, a TAKKE€ NMPU HEOOXOAUMOCTH BBEACHUS HOBBIX TPEOOBAaHUH U
HOPM, 00YCJIOBJICHHBIX Pa3BUTHEM HOBOW TEXHUKHU.



1 ObsacTh npuMeHeHus

Hacrosimmme Meroaudeckue ykazaHus npeaHazHadeHsl s nepconana OAO
«®CK EDCy», ocymecTBIsSIONIEro KOHTPOJIb COCTOSHUS 3a3eMJISIOIINX YCTPONCTB
AIIEKTPOYCTAHOBOK OOBEKTOB AJIEKTPOCETEBOI0 XO3SMCTBAa KJilacca HampsHKEHUs
0,4-750 kB: anekTpudeckue MoJCTaHIIMU, BO3AYIIHbIE U KaOCIbHBIC JIMHUU DJICK-
Tpomepeaaun, aAMUHUCTPATUBHBIC U MPOU3BOJACTBEHHBIC 3/TaHUSI U COOPYKEHUS, a
TaKkKe PaclpOCTPAHSAIOTCS Ha OpraHU3alliM, OCYIISCTBIIIIONINE YKa3aHHbIE pado-
ThI 10 3a7aHu0 OAO «DCK EDCy.

B MeToandeckux yka3aHHsIX MPUBEICHBI METOIBI KOHTPOJIS TTapaMeTPOB 3a-
3eMIISTFOIINX YCTPOMCTB AJIEKTPOYCTAHOBOK, 00ECTICUMBAIOIITUX BBITIOJHEHUE YCII0-
BUI S3JEKTPOOE30MACHOCTH TEPCOHANIA U HAJEKHYI0 paboTy o0OpyJaoBaHHUS Ha
00BEKTaX AMEKTPOCETEBOTO XO3IHUCTBA.

B Meroanuecknx yka3zaHHUSX YCTAHOBJICHBI TPEOOBAaHUS K TEXHUYECKUM
CpeICTBaM U KOMIIBIOTEPHBIM IpOrpaMMaM, MPUMEHSEMbIM MPU BBIMOJIHCHUHN H3-
MEpPEHHUM M pacyeToB, OQOPMJICHUIO PE3yIbTATOB KOHTPOJS 3a3eMJISIONIMX YCT-
POWCTB.

PaboTb1, TpoBOAMMBIE B COOTBETCTBUH ¢ METONMYECKUMH YKa3aHUSIMU, BbI-
MOJTHAET TMEPCOHANI CIENUATIU3UPOBAHHBIX OPTraHM3allui W MCIBITATEIbHBIX AJICK-
Tpo1abopaTopuii, MPOCKTHHIX, CTPOUTEILHO-MOHTAKHBIX U HaJIaJ0YHBIX OpPTaHU-
3aIui, UMEIONTUH HEOOXO0IMMbIE TEXHUYECKHE CPEACTBA U MPABO HA MPOBEICHUE
COOTBETCTBYIOIIUX PalOT.

2 HopMaTuBHbBIE CCBHLIKH

Hacrosimue Metoanueckue yka3zaHusi pa3pabOTaHbl Ha OCHOBE CIIETYIOIICH
HOPMAaTHBHO-TEXHUYCCKOHN JTOKYMCHTAIIHH.

[IpaBuna yctporictBa 3nekrpoyctaHoBok (ITYD)/Munsuepro PO. - 7-¢ us-
naaue 2002 r.

[IpaBuia TEXHUYECKOW SKCIUTyaTAallMUd SJIEKTPUYECKUX CTaHIUUW U CETEeH
Poccuiickoit denepanuu (IITD 9C u C P®)/ MunucrepctBo sHepretuku PO.
2008.

[IpaBuna TEXHUYECKON OKCIUTyaTallMd SJEKTPOYCTAHOBOK MOTpeOuTENei
(IIT23IT). 2003.

PJ] 153-34.0-03.150-00. MexoTpacieBble MpaBujia MO OXpaHe Tpyda MpH
IKCIUTyaTaIlH JIEKTPOYCTaHOBOK.

Pl 34.45-51.300-97. O0BbeM U HOPMBI UCHBITAHUHN SJIEKTPOOOOPYAOBAHUS.
6-e u3ganue ¢ U3BMEHEHUSIMHU U TOTIOTHEHHUSIMHU.

I'OCT 12.1.038 - 82. DOnekrpobe3onacHocTh. [IpenenbHO AomMycTUMBIE
YPOBHH HAIPsHKEHUH TPUKOCHOBEHUS U TOKOB.

I'OCT P 50571.10-96 (MOK 364-5-54-80). DneKkTpoyCTaHOBKH 37aHUM.
Yacte 5. BwiOop u MoHTax anekTpoobopynoBanusa. [maBa 54. 3azemuisroniue
YCTPONCTBA U 3aIIUTHBIE MPOBOAHUKHU.

I'OCT P 50571.21-2000 (MDK 60364-5-548-96). Paznen 548. 3azemuisio-
1€ YCTPONCTBA M CUCTEMBI YPABHUBAHUS DJIEKTPUUECKUX MOTEHIIUATIOB B DJIEK-
TPOYCTAaHOBKAX, COJIepKAIUX 000py0BaHUE 00paObOTKH HH(POPMAIIHH.



I'OCT 50571.18-2000 (M3OK 60364-4-442-93) Y.4. TpeboBanus mo odecte-
yeHuto O0e3onacHocTu. Pasznen 442. 3amura 35ekTpoycTaHoBok 10 1kB oT nepena-
NpsHDKEHUH, BBI3BAHHBIX 3aMBIKAHUSIMA HAa 3€MJII0 B 3JIEKTPOYCTAHOBKAX BBIIIIE
1xB.

I'OCT 10434-82 CoenuHeHusi KOHTaKTHbIEe 3JekTpuueckue. Knaccuduka-
1ust. OO1IKe TeXHUUEeCKue TpeOOBaHuS.

I'OCT 51317.6.5-2006 (M3K 61000-6-5-2001). CoBMeCTUMOCTh TEXHUYE-
CKHX CPEJCTB AJIEKTPOMArHuTHas. ¥ CTOMYMBOCTh K 3JICKTPOMArHUTHBIM MOMEXam
TEXHUYECKUX CPEJICTB, MPUMEHAEMBIX Ha BJEKTPOCTAHIMAX U MOJCTaHIUAX. Tpe-
OOBaHUS U METO]IbI UCTILITAHUH.

CO 34.35.311.2004. MeTtonuueckre yka3zaHHsl MO ONPEACIICHUIO SJIEKTPO-
MAarHUTHBIX OOCTAHOBKU U COBMECTUMOCTH Ha AJIEKTPUUYECKUX CTAHIUSAX U MOJ-
CTaHLIUSIX.

CO 34.21.122-2003. HCTpYKIKS IO YCTPOMCTBY MOJIHME3AIIUTHI 3JaHUM,
COOPYKEHUH U NMPOMBILUICHHBIX KOMMYHUKaluii. Munsnepro Poccuu.

PJ1 34.21.122-87 "UHCTpyKIUsl MO YCTPOWCTBY MOJIHUE3AIIMUTHI 3JaHUN U
COOpY>KEeHUI".

3 TepMuHBI 1 onipe/IeIeHUs

3.1 BropuuHoe oOopynoBanme: Anmnaparypa (yCTpoilcTBa) pelieiiHON 3a-
IMUTBl U DJCKTPOABTOMATHKH, MPOTHBOABAPUIHON aBTOMATHKH, aBTOMATH3UPO-
BaHHOUW CHCTEMBbI YIIPaBJICHUS TEXHOJOTUUYECKUM IMPOIIECCOM; aBTOMAaTU3UPOBAH-
HOM CHUCTEMBI UCIETYEPCKOTO YIPaBICHUS; CUCTEMBbI cOOpa U mnepenayu uHdop-
Mall; aBTOMATU3UPOBAHHON HH(OPMALIMOHHO-U3MEPUTEIbHOW CHUCTEMBbI KOM-
MEpPYECKOT0 yueTa 3JEKTPOIHEPIHH; MPOTHUBOIMOKAPHOM CHUCTEMBI; OXpPaHHOM
CUTHAJIU3AINKU; BHUACOHAOIIOACHUS; CHUCTEMA OIMEPATUBHOTO MOCTOSHHOIO TOKAa;
cUCTEMa COOCTBEHHBIX HYXJ mepeMmeHHoro Toka 0,4xB; cucrembl yrpaBieHUs u
CUTHAJIM3AIIMN BCTIOMOTaTeIbHOTO 000PY/I0BAHHUS; CUCTEMA JTMATHOCTUKUA CUIIOBO-
ro 000py0BaHUsI, KOHTPOJbHBIC KAOSIH | T.1I.

3.2 3azemuenme: [lpegHamepeHHOE SJEKTPUUYECKOE COEAMHEHUE KaKoii-
JM00 TOYKHU CETH, DJIEKTPOYCTAHOBKH WJIM OOOPYAOBAHMS C 3a3€MIIIONINM YCT-
POKCTBOM.

3.3 3azemJusomee ycTpoicTBo: COBOKYIMTHOCTD 3a3€MJIUTENS U 3a3EMJISIO-
X TTPOBOTHUKOB.

3.4 3azemuiurenn: [IpoBoasmias 4acTh MM COBOKYITHOCTh COEAWHEHHBIX
MEXy CO0O0M MPOBOAIIMX YAaCTEH, HAXOMSIIMXCS B AJIEKTPUUECKOM KOHTAKTE C
3emMJIeil HEMOCPEACTBEHHO WJIU Yepe3 MPOMEKYTOUHYIO MPOBOISIILYIO CPEY.

3.5 3a3emusomuii npoBOAHMUK: [IpOBOTHUK, COCTUHSIONINN 3a3EMIISIEMYIO
4acTh (TOYKY) C 3a3€MJIIUTENIEM.

3.6 3ambIkaHMe Ha 3eMJt0: CiydaliHBIN 3JIEKTPHUUYECKUN KOHTAKT MEXKIY
TOKOBEIYIIUMH YACTSIMHU, HAXOIAIIUMUCS 10 HAMPSKEHUEM, U 3eMJICH.

3.7 30Ha HYJIEBOTr0 MOTEHUIHMAIA (OTHOCUTEJbHAs 3emJis): YacTh 3emiin,
HAXOJIAIIASACS BHE 30HBI BIUSHUS KAKOTO-THMOO 3a3eMITUTENS, JIEKTPUUECKUMN T0-
TEHIIMAJl KOTOPOU MPUHUMAETCSI PABHBIM HYJIIO.



3.8 30Ha pacTexkaHusi (JioKajdbHAasi 3eMJisl): 30HA 3eMJIM MEXKIY 3a3EMITH-
TEJIEM U 30HOM HYJIeBOro NMoTeHuuana. TepMUH 3emis cielyeT NOHUMAaTh KaK 3eMm-
JI5l 8 30H€e PACMEKAHUS.

3.9 HMCKyCCTBEHHBIH 3a3eMJINTeNb. 3a3eMJIUTENb, CIEIMAIbHO BBITOIHSIE-
MBIN JUIS 1IeJIEN 3a3eMIICHUS.

3.10 xoppo3us 3a3zemuauTeneii: XuMuuecKoe MpeBpalieHue Marepyana 3a-
3emiiuTens (PEeXKe BCEro ero OKUCICHUE), MPOUCXOISAIIEE IPU YIACTUH BHEIIHEH
Cpe/bl U CTEKAIOIIMX C 3a3€MIIUTEIIS IEPEMEHHBIX U MOCTOSHHBIX TOKOB.

3.11 Hanps:keHHe HA 3a3eMJIsAoNIeM YycTpoiicTBe: Hanpspkenne, BO3HU-
KaIoIlee MEXKy TOUKON BBOJA TOKAa B 3a3€MJIMTENIb U 30HOM HYJIEBOrO MOTEHLIHA-
na.

3.12 nanpsikeHue NMpUKOCHOBeHMsi: HampsokeHne Mexmy OByMS MPOBO-
JSITAMA 9acTSAMU WJIA MEXKIY MPOBOMSIICH YacThIO M 3eMJICH TPU OJHOBPEMCH-
HOM MPUKOCHOBEHHUH K HUM YeJIOBEKa WM KUBOTHOTO.

3.13 nanpsizkenue mara: HanpsokeHue Mexay AByMsl TOYKaMU Ha MOBEPX-
HOCTH 3€MJTH, HA PACCTOSIHUM | M OJ[HA OT JIPYroi, KOTOPOE MPUHUMAETCS PaBHBIM
JUTMHE 111ara 4eJI0BeKa.

3.14 oxxupaemMoe Hanpsi:keHUe MPUKOCHOBeHMsi: HanpspkeHne Mexay of-
HOBPEMEHHO JOCTYITHBIMU MPUKOCHOBEHHIO MPOBOSIIMMHI YaCTAMH, KOT/Ia 4eio-
BEK WJIM )KUBOTHOE MX HE KacaeTcs.

3.15 oTkpeiTas mpoBoasilIas YacTh: JlocTymHas MPUKOCHOBEHUIO MPOBO-
JS1ast 4acTh AJEKTPOYCTAHOBKH, HOPMAJIBLHO HE HAXOASIIAsCA MOJT HAPSHKEHUEM,
HO KOTOpas MOXET OKa3aThCAd MOJ HAIMpPSKEHUEM IPU MOBPEKJICHUH OCHOBHOM
U30JISIUH.

3.16 onopHasi Touka 3¥: Touka Ha 3a3eMIIAIONIEM YCTPOMCTBE, SABIISAIOMIAS-
cs1 HanboJiee YaCThIM MECTOM BBOJIa TOKa. Takol TOYKOM MOTYT OBITH — MECTa 3a-
3eMJICHUS HeUTpaseil TpanchopmMaTopoB.

3.17 moTeHIHAJIONOBLIINAIOIMNNA TOK. TOK, CTEKAIOIIMUI C 3a3€MIIUTENS B
3EMJIF0 M CO3JIAIOIINN HAIIPSKEHUE HA 3a3€MIISIOIIEM YCTPOMCTBE.

3.18 pa3psia cTaTH4YecKoro dJjieKTpuyectBa: VIMIynbCHBIN TIEPEHOC DIIEK-
TPUYECKOTO 3apsija MEXAy TeJaMU C Pa3HBIMU AJIEKTPOCTATUYECKUMH TOTEHIIMA-
JaMU TP HETIOCPEACTBEHHOM KOHTAKTE WJIU MPU COMMKEHUU UX HA HEKOTOPOE,
JIOCTATOYHO MAJICHBKOE PACCTOSHUE.

3.19 pa3HocTh MOTEHUMAJIOB Ha 3a3eMiisolIeM YycTpoiicTBe: PasHOoCTh
MOTEHIIUAJIOB, BO3HUKAIOIIAS MEXKIY PA3JUYHBIMU TOUYKAMU 3a3€MIISIOIIETO YCT-
pOICTBa TP KOPOTKOM 3aMBIKAaHWHM Ha TIOJICTAHIIMH, BBI3BaHHAS TPOJOJIbHBIMHU
TOKaMHU U COMPOTUBJICHUEM MPOBOJHUKOB 3a3EMJISIIOIICH CUCTEMBI.

3.20 conpoTuBIeHHe 3a3eMIIAIOIIEr0 ycTpolicTBa: OTHOIICHHE HaIpsixKe-
HUS Ha 3a3€MJISIIOLLEM YCTPOIMCTBE K TOKY, CTEKAIOIIEMY C 3a3€MJIUTENS B 3EMITIO.

3.21 conmpoTuBJeHNEe HEIKBUMOTEHIHAJbLHOCTH. Pa3zHuila moTeHIMaNoOB
MEXIy JTIOOBIMU NIBYMs TOYKaMH Ha 3Y AJIEKTPOYCTAaHOBKU, OTHECEHHASA K TOKY,
MIPOTEKAIONIEMY MEXTy TOYKaMH BBOJIAa TOKa B 3VY.

3.21 ToK 3aMBbIKAHUS HA 3eMJII0. TOK, CTEKAIOIINIA B 36MJIIO B MECTE 3aMbl-
KaHMUSL.



3.22 ypaBHMBaHHe MOTEHUHAJIOB. DIIEKTPUUECKOE COCAMHEHHE MPOBOJIS-
HIMX YacTed NIl TOCTHXKEHHsI paBEHCTBA UX noTeHnuanoB. CucremMa ypaBHUBAHUSA
MOTEHIIMAJIOB — COBOKYITHOCTbH MPOBOSIINUX YACTEH U COCTUHUTEIBHBIX MPOBOJ-
HUKOB YPaBHUBAHUSI IOTEHIIUAJIOB.

3.23 yCcTOMYMBOCTb K JJIEKTPOMATHUTHOW ImOMeXxe, MOMEX0yCTOMYM-
BocTh: Cnioco6HoCcTh TC coxpaHsTh 3aJJaHHOE KaueCTBO (PYHKIIMOHUPOBAHUS TIPU
BO3JICUCTBUM HAa HErO BHEIIHUX MOMEX C PEerjJaMEeHTUPYEMbIMU 3HAYCHHUSIMHU Ila-
pamMeTpoB B OTCYTCTBHE JOMOJHUTENBHBIX CPEACTB 3alIUTHI OT TOMEX, HE OTHOCS-
MIMXCS K MPUHINITY AercTBUs WK nocTpoerus TC.

3.24 >xBUBaJIEHTHOE y/eJIbHOE CONPOTHUBJIEHHE 3eMJIM ¢ HEOJHOPOIHOI
CTPYKTYPO#: YIIENbHOE DJIEKTPUYECKOE CONPOTHUBJIEHUE 3EMIIM C OJHOPOIHOM
CTPYKTYpOii, B KOTOPOW COMPOTUBIICHUE 3a3€MIISIOIIETO YCTPOMCTBA UMEET TO XKE
3HA4YEHUE, YTO U B 3€MJIE€ C HEOAHOPOIHOMN CTPYKTYPOHU.

3.25 3JIEKTPOMATHUTHASI COBMECTHMOCTb TexHH4Yeckux cpeacts (IMC
TC): Cnocobnocts TC GyHKIMOHUPOBATH C 3aJlaHHBIM KAaueCTBOM B 3aJJaHHOMU
AJIEKTPOMAarHUTHOW OOCTAaHOBKE M HE CO3/aBaTh HEIOMYCTUMBIX 3JIEKTPOMArHHUT-
HbIX niomex apyrum TC.

3.26 3y1eKTpOoMarHuTHasi 00cTaHoBKa: COBOKYIHOCTh JIEKTPOMAarHUTHBIX
SIBJIEHUH, IPOLIECCOB B 3aJJaHHON 00JIACTH MPOCTPAHCTBA, B YACTOTHOM U BPEMEH-
HOM JIMana3oHax.

3.27 3JIeKTPOMArHUTHasl MoMexa: DJICKTPOMAarHUTHOE SIBJICHHE, MPOIIECC,
KOTOpBIC YXYAIIAIOT WK MOTYT YXYAIIUTH KadecTBO GyHKImornpoBanus TC.

4 O003Ha4YeHHs U COKPAILICHUSA

BJI - BO3J1yIlIHasl JIMHMSI 2JIEKTpOoIepe adun

BY - BBICOKOYaCTOTHAst

B23 - BEpTUKAJIbHOE IEKTPUYECKOE 30HIUPOBAHNE

rmy - TJIaBHBIN IIUT YOPABJICHUS

3Py - 3aKPBITOE PaCIPENEIUTEILHOE YCTPOUCTBO

3y - 3a3eMJISIIOIIIEE YCTPOMCTBO

K3 - KOPOTKOE 3aMbIKaHUE

KJI - KaOeJlbHAas JIMHUSL AJIEKTpoIepeauu

KPY - KOMIUIEKTHOE PaCIpeeIuTEIbHOE YCTPOMCTBO

KPYD - KOMIUIEKTHOE PACIPENECIUTEIBHOE YCTPOMCTBO € DIIEra3oBoON U30-
JSAAEH

ory - OTKPBITOE PaCIpPeNeIUTEIbHOE YCTPOUCTBO

o1y - 00111eN0/ICTAHIIMOHHBIN MYJbT YIPaBICHUS

I1C - IIOJICTaHLUs

PY - pacIpeAeIUuTEIbHOE YCTPONUCTBO

P3A - peJieiiHas 3almTa 1 aBTOMaThuKa

PIIT - pEJICHHBIN INUT

TC - TEXHUYECKOE CPEJICTBO

YPOB - YCTPOMCTBO PE3EPBUPOBAHUS OTKA3a BBIKJIIOUYATEIIECH

IMC - 3JICKTPOMAarHuTHasi COBMECTUMOCTD




5 O0mme mos10KeHUs

3a3eMISIIOIIME YCTPOMCTBA AJIEKTPOYCTAHOBOK JIOJDKHBI COOTBETCTBOBATh
TpeOOBAHMIM JICUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB U 00€CIeunBaTh B Teue-
HUE BCErO CPOKA CITYkKOBbI AEKTPOYCTAHOBKHU:

- BBIIIOJTHEHUE YCIIOBUH 3JIEKTPOOE30IaCHOCTH;

- BBINIOJIHEHUE YCIIOBUM 3JIEKTPOMArHUTHOM COBMECTUMOCTH;

- 3236MJIEHUE MOJIHUEOTBOJOB U OTPAHUUYUTEIICH MEpEHANPSHKEHU;

- pabouee 3a3eMIICHHUE HENUTpaJIH SIEKTPUUECKUX CETEH.

DneKkTpoOe30MacHOCTh XapaKTEPU3YEeTCs NPEACIbHO JOMYCTUMBIMU 3HaYe-
HUSIMU HaIPsDKEHUS MPUKOCHOBEHHS U JIOJKHA OBITH OOecreueHa npu Jro0bIX yc-
JIOBUSIX JKCIUTyaTallud 3HEprooObekTa. lIpenenbHO AOMycTUMBbIE 3HAYEHUs Ha-
npspkeHuil npukocHoBeHus: ycraHoBiaeHsl B 'OCT 12.1.038 — 82 (Ilpunoxxenue
X).

3azeMJIsioIIee yCTPOMCTBO B COOTBETCTBUM ¢ TpeOoBaHusMH DMC m0IKHO
OBITH BBIMOJHEHO TaK, YTOOBl YPOBHU HAMPSIKEHUN U TOKOB, BO3JACHCTBYIOIINX Ha
BTOPUYHOE 000PYJIOBaHUE MPU KOPOTKUX 3aMBIKAHHUSIX U KOMMYTAIUS B IEPBUY-
HBIX LIETAX, HE MPEBBIIIATN JOMYCTUMBIX 3HAUEHHUM JIJI1 BTOPUYHOTO 000pyI0Ba-
HUSL.

3a3eMJIAIOIIEe YCTPOMCTBO MOJTHUEOTBOJOB U OTPAaHUYMUTENICH NIEpEHANPsKe-
HUW JTIOJDKHO OOecrneunBaTh JOIYCTUMBIE YPOBHHU TPO30BBIX U KOMMYTallMOHHBIX
NepeHanpsLKeHU, BO3JACMCTBYIOMIMX Ha H30JSLMI0 NEPBUYHOIO M BTOPUYHOTO
000pyOBaHUsI COOTBETCTBYIOIIETO KJIacca HaIpsKEHUS.

Ha Bcex o0bekTax snekTpocereBoro xossiictea OAO «OCK EDQCy» nmomken
obITh [lacniopT Ha 3a3emisitoniee ycrpoictBo ([Ipunoxenue A).

B mporecce 3kcIuTyaTayy 10KEH MPOBOJAUTHCS NEPUOANYECKUN KOHTPOIIb
coctosiHug 3Y B COOTBETCTBUU € TpeOoBaHusaAMHU «lIpaBun ycTpoiicTBa 3nekTpoyc-
TaHOBOK», «[IpaBWJI TEXHUYECKOMN IKCILTyaTallMK JIEKTPUUECKUX CTAHIMU U CETEN
Poccutickonn ®@enepaunmn», «lIpaBuit TEXHUUECKON SKCIUTyaTallMU 3JIEKTPOYCTaHO-
BOK norpedureneii» u P/ 34.45-51.300-97.

6 TpeOoBaHusl, NpeabsiBJIsieMble K 3a3eMJISIIOIIUM YCTPOiicTBaM

XapaktepucTuku 3Y JOKHBI OTBEYaTh TPEOOBAHUAM OOECIECUYCHHS DIICK-
TPOOE30MaCHOCTH OOCITYKHUBAIOIIIETO MEePCOHANA U HAJIeKHON paboThl 000pym0Ba-
HUSI DJICKTPOYCTAHOBKM B HOPMAJIBHBIX U aBAPUUHBIX YCJIOBUSIX B TEUCHUE BCETO
CpOKa CITy>KOBbI 3JIEKTPOYCTAHOBKH.

3azeMIIsIIOIe YCTPONUCTBA OOBEKTOB DJIEKTPOCETEBOTO XO3SHUCTBA JTOJIKHBI
o0ecrnieunBaTh CIAEAYIONINE dKCIUTyaTallMOHHBIE (YHKIIMHU JIEKTPOYCTAaHOBOK:

- ICMCTBUE PEJICUHBIX 3AIIUT OT 3aMbIKaHUS HA 3€MIIIO;

- IGUCTBUE 3aIIUT OT MEePEeHANPSHKCHUM;

- OTBO/I B TPYHT TOKOB MOJIHUH;

- 0TBOJI pabOYNX TOKOB (TOKOB HECUMMETPHUH U T.1I.);

- 3QIUTY U30JISIIUU HU3KOBOJBTHBIX IeMel U 000pyI0BaAHUS;

- CHIDKEHUE 3JIEKTPOMArHUTHBIX BIUSHUN HA BTOPUYHBIC LIETIH;

- 3aIUTY MOJ3EMHOT0 00OPYIOBaHMS M KOMMYHUKAIIMA OT TOKOBBIX Tepe-
IPY30K;



- CTaOMIHM3AIMIO TTOTEHITUATIOB OTHOCUTEIFHO 3€MJIM U 3aIUTy OT CTaTH4e-
CKOTO 3JICKTPHUYECTBA,;
- obecriedeHre B3PhIBO- U TTOKAPOOE30MaCHOCTH.
3azeMuIsronee yCTpOMCTBO AIEKTPUUECKOM TOICTAHITHH JOJDKHBI 00eCTICUH-
BaTh HOPMHUpYEMBbIC MapameTphbl (Tabi.l) mo ycinoBUAM OOECIeUeHHs SIEKTPO-
6e3omacHoctr 1 OMC s HOpPMalbHBIX | HawboJyiee OMacHBIX aBapUIHBIX pe-
KUMOB:
- ogHOo(dazHoe (IByx(ha3HOe) KOPOTKOE 3aMbIKaHue Ha 3emitto Ha [1C;
- KOPOTKOE 3aMbIKaHHE Ha 36MITIO Ha JIMHUSX, oTXoasmux ot [1C;
- IBOMTHOE 3aMBIKaHUE HA 3eMJIIO (3aMBIKaHUE HA 3eMITIO IBYX (pa3 B pasznnd-
HBIX TOYKaX) B CETH C U30JIMPOBAHHON HEUTPAJIBIO;
- CTeKaHUE TOKOB MOJIHUY ¥ TOKOB Yepe3 OTPaHUUYUTENH ITePEHAIPSKECHUH;
- CTeKaHUE TOKOB HECUMMETPHH M TOKOB IITYHTHPYIONTUX PEaKTOPOB.
[Tpu mpoBepke coctostHus 3Y JODKHBI OBITH OMpeneiIcHbl mapaMeTpsl 3V,
yKa3aHHBIC B TaOJI. 1.
Tabnuna 1 — Hopmupyemsblie (KOHTPOJIMPYEMBIE) MapaMeTphl 3a3eMJISOIIETO
YCTPOMCTBA

HopMmupyemslii mapamerp 3HaueHnune IIpumeyanue
HanpskeHne npuKOCHOBEHHUS 3aBUCUT OT BpeMeHu OTKiIrdeHus K3 no
Ha Bcelt reppuropuu [1C, I'OCT 12.1.038-82 (ITpusnoxenue X).
500 B Jns Bpemenu otkimoueHuss K3 ocHOBHOM
Ha paboYuX MecTax. 3amurou (He 6onee 0,1c).
65 B Jns Bpemenu otkmodenus K3 pesepBHoOi
3amuron (6omee 1¢).
Hanpsokenne na 3Y otHocu- | He 6onee | Ecnu nampsikenne Ha 3Y Oonee S5kB, TO
TEIbHO 30HBI HYJIEBOI'O IOTEH- 10xB JOJDKHBI OBITh NPUHATHI MEPHI MO 3aLIUTE
uana. OTXOJAIIUX JMHHUN CBA3M U TEIEMEXAHMKH,
a TaKKe IO 3alllUTe OT BBIHOCA BBICOKOTO
noreHuuana 3a teppuropuro IIC nmo orxo-
JAIMMM  KOMMYHHUKaIUsIM  (TpyOonpoBobl,
Kabenn).
Hanpsokenne Beie 10kB nomyckaercss Ha
3a3€MJIIOIINX YCTPOMCTBAX, ¢ KOTOPBIX HUC-
KJIFOUEH BBIHOC BBICOKOTO MOTEHLHMANa 3a
npelenbl 3JaHUi U BHELIHMX OTPaKICHUM
AJIEKTPOYCTAHOBOK.
Hanpsokenne wMexnay kakoi- | He Gonmee | Jnst ycTpoilcTB M BTOpUYHBIX KaOenew, y
I1M00 TOYKOM 3a3eMJIEHMSI CUJIO- 2xB KOTOPBIX HCIBITATEIbHOE HANpsSKEHUE H30-
Boro obopyznosanus (npu K3 Ha JTSUMK HUXKe, (KaGenu MpuxoIsiT oT odopy-
3eMJII0) 1 Toukamu 3Y B MecTe noBanust Ha OPVY) nomyctumoe 3HadeHHe
pacroIoXKEeHUs BTOPUYHOTO HanpsbkeHus Ha 3Y Mexy o0opyaoBaHUEM
obopynoBanus (PUI, OIIY u U MECTOM YCTaHOBKH YCTPOMCTB (Harpu-
Ip.), K KOTOpOMY HPHUXOIAT Mmep, PIIl) mpuHuMaeTcs paBHBIM HCIIbITA-
KOHTpPOJIbHbIE Ka0enu OT CHIIO- TEJIbHOMY HaIPSHKEHHUIO.
BOr0 000pYy/IOBaHMS.
Temmnepatypa HarpeBa skpaHoB | Kabenmn ¢ | 3aBUCHUT OT CEUEHHS, BPEMEHU OTKJIIOUYCHUS
u Oponu kabeneir mpu K3 Ha | Oymaxknoit | K3 u onpenensercst pacuérom.
MOJICTAHITNH. MPOIHUTaH-
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HOU WU30JIi-
nuei Ha Ha-

npsbKeHHe
mo 10 kB —
200°C,
IIBX u pe-
3UHOBOMU
M30JISIUEN -
150°C.
MIOJINITHIIE-
HOBOM H30-
JALUEn -
120°C

5. WNmnynscHbiii noteniman Ha 3Y | He 6omee | Jlns meneid, 3a3emiieHHbIX Ha PY, umimynbc-
Mpd  KOMMYTAIMSAX CHJIOBOTO 10xB HBIM moTeHIMan Ha 3Y (¢ yderoM ko3¢ du-
o0opynoBanus u K3 Ha 3emito. LIUEHTA 3aTyXaHUs) HE JOJDKEH IPEBBILIATH

3HAUEHUS HUCIBITATEIbHOTO  HAMPSIKCHUS
s obopynosanusg o 'OCT P 51317.6.5-
2006.

6. | Temneparypa narpeBa 3a3zem- | HeoOonee | lng 3a3eMisIOIMX HPOBOJHHUKOB, IOACOE-
JAIOIMX TPOBOAHUKOB U 3a- 400°C JTUHEHHBIX K arnmaparam — He OoJiee 300°C.
3EMJIMTENIEH NIPU KOPOTKHUX 3a-

MBIKQHUSIX.

1. Paccrosuune ot 3Y momuueot- | Onpenens- | [Ipu pacyerax mpuHHMAaeTCs CpeAHssl MPO-
BOJIOB JI0 OOOpYy/IOBaHUSI U Ka- | €Tca pacue- | OuBHas HampssKeHHOCTh B rpyHTe 300kB/M,
OeNbHBIX TpacCc BTOPUYHBIX II€- | TOM. a B Bo3ayxe — S00kB/m.
en.

8. | ComporuBnenue koHtakta Mme- | He Gonee -

KOy 3a3eMISIOIIUM IPOBOJAHU- 0,050m
KOM U 3a3eMJIsieMbIM 000pyJ0-
BaHHUEM.

9. | Koppo3uonnoe cocrosiuue sie- | Paspymenne | BRIMOTHSAIOT —TpoOBEpKY BBEIOOPOYHO  CO
MEHTOB 3a3€MJISIFOLIETO YCTPOH- | HE Oosiee | BCKPBITHEM I'PYHTA.

CTBa. 50% ceue-

aust  (mpu
BBITOJIHE-

HUU 1.6 1O
TeMIepary-
pe HarpeBa).

10. | CompotuBnienue 3azemisitoniero | Cm.  Ilpu- | [IpoBepsroT mis 3a3eMIISIFOIINX YCTPOMCTB,
yCTpOMCTBa noxenue XK. | CIPOEKTUPOBAHHBIX O HOPME Ha COMpPO-

tuBiieHue. [Ipu STOM peKoMeHIyeTcCs BHI-
MOJTHUTh B TOJIHOM OO0BEME MpeAnrCcCaHus
gactosanmx MY. Taxxke IOJKHBI BBIIIOJ-
HAThCS TpeOoBanus 1.1.7.55 TTYD.

/ TlepnoAUYHOCTH MPOBEPKHU COCTOAHMS 3a3eMJISIIONIUX YCTPOUCTB
[TepuoauyHOCTh TPOBEPKH COCTOSAHMS 3Y ClieIyIoIast:
- mpoBepka 3Y B mogHOM 00BeMe - He pexe 1 pasa B 12 jer;
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- TIOCJIe MOHTaXa, MepeyCTPONCTBA U KAMUTAILHOTO PEMOHTA 000py10Ba-
HUS Ha MOJICTAHIUAX ¥ JIMHUAX AJICKTPOTepeaadr MpoBepKa B TOM YacCTH, T€ BO3-
MO>KHO U3MeHeHHue 3Y B pe3ynbTaTe MpOoBEJCHHBIX PadoT;

- W3MEpeHHE HaNpsHKeHHs] TPUKOCHOBEHUS B 3JIEKTPOYCTaHOBKaX, 3Y Ko-
TOPBIX BBITIOJHEHO 10 HOpMaM Ha HAIPsHKCHHE MPUKOCHOBEHUS - TIOCTIE MOHTAaXa,
nepeycTpoicTBa U KaruTaabHOTo peMoHTa 3Y 1 u3MeHenus TokoB K3, HO He pexe
1 pa3a B 6 5eT (M3MepeHUs JOJDKHBI BBITOTHATHCS TPU MPUCOSIUHEHHBIX €CTECT-
BEHHBIX 3a3eMJIMTENSIX U Tpocax BJI).

PexomenmyeTcsi Cpok odepeHON MPOBEPKH YCTAaHABIMBATH HA OCHOBE pe-
3yJbTATOB MPEABIAYINUX UCTIBITAaHUN. CpOK TPOBEPKHU HA3HAYACTCS JIMIIOM, OTBET-
CTBEHHBIM 32 JKCIUTyaTaIlMIO0 AJICKTPOYCTAHOBKM HAa OCHOBAHWU PEKOMEHIAITUI
opraHu3anuu (WM MOapa3AeICHHNs] ), BEITTOJHUBIINX MPEIBIIYIITNE UCTIBITAHUS.

8 MeToabl NpOBEPKH COCTOSTHUS 323eMJISIIOIMX YCTPOMCTB

[Tpu npoBepke cocTosiHus 3Y B NOJTHOM 00bEME JAOKHBI OBITH BBIIIOJIHEHBI
CJIeTyIONTUE BUBI paboT:

- cOOp MCXO/IHBIX JaHHBIX U BU3YaJIbHBI KOHTPOJIb;

- U3MEPEHUE CONPOTUBIICHUS METAIIIOCBA3EH;

- OTIpe/ieTicHHe  MOTEHINAIOB ¥ TOKOB HOPMAIBHOTO PEXKUMA;

- OIIPEAEIICHUE UCIIOJIHUTEIBHON CXEMBI 3a3€MIIIOIIETO YCTPOUCTBA;

- OIIPENEIEHUE YAECIBHOTO COPOTUBIIEHUS IPYHTA,;

- OINIPENEIEHNE COTPOTUBIIEHUS 3a3EMIISIFOILIETO YCTPOMCTBA;

- OIPEAEIIEHNE HANIPSKEHUS HA 3a3€MIIIIOLIEM YCTPOMCTBE;

- OIIPEJEIIEHNE HANIPSKEHUS IPUKOCHOBEHUS,

- OIIPENEIICHUE PACIIPEAECIECHUS TOTEHINAIOB U TOKOB ITPOMBIIUICHHONW Yac-
TOTBI IO JIEMEHTAM 3a3EMJISIOIIETO YCTPOWCTBA MTPU yCTAaHOBUBIIMXCS TOKax K3;

- OIIPEAEIICHUE TEIUIOBOM YCTOMUYMBOCTH 3a3€MIIMTEIICH, 3a3€MIISIFOILUX TIPO-
BOJIHUKOB U SKpPaHOB Ka0eJeii;

- ONIPENEIICHUE PaACIpPEIECICHUs UMITYJIIbCHBIX HAIPSHKEHUM NPU KOPOTKUX
3aMBIKaHUAX HA 3€MIIIO, YJIapax MOJIHMM B MOJIHHEOTBOJBI U NPOTEKAHUU TOKOB
4yepe3 OrPaHUYUTEIIN NIEPEHANPSIKECHUN;

- OIPEIEIICHUE KOPPO3UOHHOTO COCTOSIHUS 3a3eMIIAIOLINX ITPOBOAHUKOB U
3a3€MJIMTEIICH.

MeTtoabl IPOBEPKU COCTOSAHUSA 3Y MPEAYyCMATPUBAIOT MPOBEACHUE U3MEpPE-
HUWA W PACYETOB C LEIBIO ONPENEIEHUS COOTBETCTBUS NapaMeTpoB 3Y YCTaHOB-
JeHHBIM HOopMaM (cM. Tabi.1). M3mepenus mapametrpoB 3Y BBINOJIHSAIOT C MOMO-
1IbI0 TPUOOPOB U YCTPOMCTB ISl UMUTALIMKM aBaApUUHBIX PEKUMOB, TPEOOBAHUS K
KOTOPBbIM ycTaHOBJEeHbI B [Ipunoxxenun B. /s nmpoBenennst HeOOX0IUMBIX pacue-
TOB MOTYT OBITh MCHOJIB30BaHbl CHEIHAIbHbIE KOMIBIOTEPHBIE MPOTPaMMBbI, Tpe-
OOBaHMS K KOTOPHIM U30KeHbI B [Ipmnoxenun I

Pe3ynbratsl u3mMepeHuil 1 pacu€ToB JOJKHBI ObITh OTPaXKEHbI B COOTBETCT-
Bytomux IIporokonax. [lo pesynabraram npoBeneHuss pabOThl JOHKHO OBITH CO-
CTaBJIEHO 3aKJIFOUYEHUE O COCTOSTHUU 3Y .

1 o ..
3H€CL " Jajee TCpMUH «OIPCACIICHNUE) 03HAYaCT COUCTAHNE UBMEPCHUUN U PACUYCTOB.
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8.1 COop UCXOAHBIX JAHHBIX U BU3YAJIbHbIN KOHTPOJIb
Jlns mpoBesieHust paboT Mo MpoBEpKe COCTOSHUS 3Y HE0OXO0IUMO BBHIMIOJHUTH
cOOp MCXOMHBIX JaHHBIX (CM. Ta0j.2). McxoaHble TaHHBIC JOJDKHBI OBITH MPEIOC-
TaBJICHbI OpraHMU3aIlueH—3aKa3dyuKoM pa0OThI MO KOHTPOJIO COCTOSHHS 3a3eM-
JISTFOIIETO YCTPOKCTBA WITH TIOJTYYCHBI TyTEM BU3YaIbHOTO KOHTPOJIS.

Tabmuma 2 - McxomHple JaHHBIC ISl IPOBEPKUA COCTOSTHHS 3a3EMIISTFOIIIETO

YCTPOMCTBA
Ne HaunmenoBanue ncxo HbIX Haznauenune ncxoaubIX JaHHBIX [Ipumeuanue
/o JTAHHBIX

1. CxeMa mNEpBUYHBIX COEIH-
HEHHH AJIEKTPOYCTAHOBKH.

CxeMy HCHOJIB3YIOT JJIsi 03HAKOM-
JIEHUS C AJIEKTPOYCTAaHOBKOM, OII-
penenenus TpeOOBaHUI K 3a3eM-
JIIOIIEMY YCTPOHCTBY M €r0 dJie-
MEHTaM M PacueTOB BBICOKOYAC-
TOTHOH cocTtaBisroneii Toka K3.

2. | CHTyaunMOHHBIM IUIaH pac-
MOJIOKEHUST  3JIEKTpOoycTa-
HOBKH.

CBeZieHHs O BBIXOASIIUX 3a
MPEIeIbl IEKTPOYCTaHOBKHU
3a3eMJIMTEISIX M MPOBOJS-
IIMX KOMMYHUKAIUSX
IPUCOEIUHEHUE  T'po303a-
nUTHBIX TpocoB BJI k koH-
CTPYKLMSM  3JIEKTpOyCTa-
HOBKH, COCIMHEHHSA 000JI0-
YeK OTXOSIUX CHUJIOBBIX
kaOeneil u kabeneil cBsizu ¢
3a3eMJISIIOINMM ~ YCTpPOMCT-
BOM, coefiHeHue ¢ 3Y npu-
XOISIMX B 3JIEKTpOyCTa-
HOBKY METAJUTMYECKUX TPY-
OOIPOBOJIOB.

IIman HCIIOJIB3YIOT [JIA BBIABJIC-
HUSA:

- BJIEKTPOIPOBOJIAIINX OOBEKTOB U
KOMMYHHKAIIMil  3a Mpelernamu
3JIEKTPOYCTAHOBKH M OINPEACIICHUS
HampaBJICHUH pa3HOca H3MepH-
TCJIbHBIX 3JICKTPOJOB,

- MECT BO3MOXKHOTO BBIHOCA IIO-
TEHIMaJIa;

- UCTOYHHKOB BO3MOXXHBIX OIyX-
JAIONIMX TOKOB, PaCIUIOKEHHBIE
BOJIM3U DIIEKTPOYCTAHOBKH.

3. | 3HaueHUS TOKOB KOPOTKOTO
3aMbIkanud B cetu 110 kB u
BBIIIIE

Jns pacu€ra HampsoKEeHUS Ha 3a-
3eMJISIIOLLEM YCTPOMCTBE, Hamps-
JKEHUW TPUKOCHOBEHUsA, pPa3HO-
cTedl moteHuuaioB no 3Y u Tep-
MHYECKOM CTOMKOCTH MPOBOJHU-
KOB HEOOXOJIMMBbI 3HAUEHUSI TOKOB
0/1HO()a3HOTO KOPOTKOTO 3aMbIKa-
Hus Ha OPY Bcex kiaccoB Hampsi-
JKCHHI, B COCTaBe:. IIOJNHBIA TOK
onHodasznoro K3 u Toku B HEl-
TpaJisix TpaHCHOPMATOPOB U ABTO-
TpaHchOopMaTopoB.

JloToJHUTENBHO MO-
KET OBITh 3aMPOIIEHBI
JIAaHHBIE 110 TOKaM HY-
JeBOM MOCJIeI0Ba-
TEIBHOCTH BO BCEX
o0MOTKax TpaHchop-
MaTOpOB M TOKaM HY-
JeBOM MOCJIeI0Ba-
TEITHLHOCTH, MoATe-
Katorue mo scem BJI.
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Toxk IOBOHWHOroO 3aMBIKAHUSA
Ha 3eMJII0 B ceTu 6-35 kB

Ucnone3yercs g pacyéra pa3Ho-
cTedl moreHuuanoB no 3Y u mpo-
BEPKH TEPMHUYECKOU YCTOMYHMBO-
CTH 3a3E€MJISIOIIUX IPOBOJIHUKOB,
3a3eMJTUTENICH M SKPAHOB KaOeIei.

Tok opHOdazHOro 3ambIKa-
HYS Ha 3eMJII0 B cetu 6-35
kB.

Hcnone3yrores miis ONpencsieHust
HaIlpsKEHUH TPUKOCHOBEHMS Ha
COOTBETCTBYOIMX PY.

ITo cxeme m ocMmoOT-
pOM  ONpenensIoTCs
TAKXX€C HOMHUHAJIBHBIC
TOKH PEAKTOPOB WIIH
PE3UCTOPOB, ycTa-
HOBJIEHHBIX Ha IOJ-
CTAHIUH.

Bpemst otkimouenus K3 oc-

Z[J'Iﬂ OnmpeACIICHHUA OOIIYCTHUMBIX

HOBHBIMH U  PE3EPBHBIMM | 3HAUCHUW HANPSKEHUM IPUKOC-

3alIUTaMHU. HOBEHHUsI, pacu€ra TEepMHYECKOMN

Bpewms pa6otst YPOB. YCTOMYMBOCTH 3a3€MJISIFOLLIMX
MIPOBOJIHUKOB, 3KPAaHOB M MeTaj-
JTMYECKUX 000JI0YeK Kabeen.

[IpoekTHas cxema 3a3em- | JlJi1 HOBOrO CTPOUTENBCTBA U pe- -

JISIOIIETO YCTPOMCTBA ) C
y4€TOM BBINIOJHEHHBIX pe-

KOHCTPYKIIMA OOBEKTa BBIMIOTHS-
0T TPOBEPKY COOTBETCTBUS 3Y

KOHCTPYKLHU). IIPOEKTY.
[Tacnopt 3azemJistomero | Jlns gedcTByromero o0beKTa BbI-
YCTPOMCTBA. MIOJIHAIOT MPOBEPKY COOTBETCTBUS

napamerpoB 3Y M HMCHOJIHUTEIb-

HOM CXeMbl NaCOPTHBIM JAHHBIM.
Kmumarnueckue — ycnoBus: | st mepecuera k Hanbosee HeOma- -
TeMIeparypa, JIaBJI€HUE, | TONPUATHBIM YCIOBHUSM.

BJIQ)KHOCTb, OCAJKH, COCTOSI-
HUE TPYHTa — CyXOH, BIIaX-
HBIN U T.1.

['eoanexTpuueckuii  paspes
IJIOIIAKH AJIEKTPOYCTaHOB-
KH.

Jlst pacueta mapameTpoB 3VY.

[To mpoekty (pe3yiib-
TaThl MPEANPOEKTHBIX
W3BICKAHU).
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10. | CBenenus o0  oObekre, | s cocTaBiaeHHUS HMCIOJHUTEIb- -

BKJTFOUAS: HOM CXEMBI, pacueTa MmapameTpoB
- tunn PY (OPY, KPVYD, 3V u pa3paboTKu MPOEKTa PEKOH-
KPV, 3PY); cTpykiuu 3Y.

- 3/1aHUS U COOPY>KEHHUS Ha
tepputopuu (OI1Y, PII, PV,
AT), peakTopsl, BCriomora-
TEJBbHBIC 3JJAaHUS U COOPYKe-
HUs (CKJIaJbl, Tapaxku, Mac-
TEPCKUE, MACI0X034MCTBO U
T.IL.);

- BHJIBI MOJTHH€OTBOJIOB: OT-
JIEJIbHO CTOSIIINE, TOPTalb-
HBIE, CETKA, MPOKEKTOPHBIE
MayThl, aHTEHHbIE MaYThI;

- MaTepual, npoduib, ceue-
HUE 3a3eMJTUTENCH U 3a3eM-
JISTFOIIUX ITPOBOTHUKOB;

- TUN KaOeJIbHOW KaHaJlu3a-
LMY U Ka0eJiew;

- TpyOOIpOBO/IbI;

- IOpOTH;

- OTpaXKJICHUS;

- KOJIMYE€CTBO OTXOJISAIINX
CHJIOBBIX Kabeneii 6-500 kB,
BKJIIOYasl KaOenbHbIE BCTaB-
ku niepen BJI;

- OTXOAsIIKE KaOenu CBA3H,
TEJICMEXaHUKH U T.II.

BusyanbHbiM KOHTpOJIEM Ha PY mpoBepsArOT HaIMYME W YUCIIO 3a3€MIISIO-
ITUX TTPOBOJHUKOB Y KaXKJI0T0 000PY/I0BaHMS 1 KauyecTBa MOHTaxa. boitoBeie co-
CIUHEHUS JOJDKHBI OBITh HAJIC)KHO 3aTSIHYTHI, CHAOXECHBI KOHTPTraKkoW U Mpy-
’KUHHOM 11aKi00ii.

Oc000 BBIICNIAIOT CXEMBI MTOACOCAMHEHHUS 3a3eMIISIOINX MMPOBOJHUKOB HEM-
Tpajeh TpaHcpopMaTopoB, aBTOTPAHCHOPMATOPHBIX M PEAKTOPHBIX TPYII, Y KO-
TOPBIX HE JIOJKHO OBITh «1MO(a3zHOro» 3a3eMJICHHUS HYJIEBBIX Touek. [IpoBepstor
TAK)K€ HAJIMYKUE COCIMHEHHMS C 3a3EMIIIOIIAM YCTPOMCTBOM MOABE3AHBIX KEIE3-
HOJOPOXKHBIX MTyTeH U MyTeH mepeKkaTku TpaHC(POopMaTOpPOB, U ONPECTSIOT HAIH-
YHe 3JICKTPUUECKUX ITYHTOB Ha CTHIKaX PEJIbCOB.

BusyalibHbIM KOHTPOJIEM B 3[JaHUSIX OMPEICIAIOT KAYECTBO BBITIOJHEHUS OC-
HOBHOU U JIOTIOJIHUTEJILHOW CUCTEMbI YPAaBHUBAHUS NOTCHIUAIOB. [IpoBepstoT Ha-
JIAYME MAruCTPaJbHBIX 3a3€MJIIAIONIMX MPOBOJHUKOB B MOMEIICHUAX, 3a3€EMJICHUE
00OpyZ0BaHUs, CTOPOHHUX TMPOBOISIIMX YaCTed M  3aKJIaTHBIX METAJIOKOHCT-
PYKLIUH.

[Ipu BU3yaibHOM OCMOTPE MTPOU3BOIAT O3HAKOMJIIEHHE C 3JIEKTPOYCTAHOBKOM,
BBISIBIISIFOT MCTOYHUKH BO3MOXHBIX OJY>KIAIOIIUX TOKOB, PACIUIOKEHHBIE BOIHM3U
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AIIEKTPOYCTAHOBKHU (3NEeKTpUUIIMPOBAaHHAs KeJle3Hasl J0pora, YCTAHOBKM KaToJ-
HOM 3aIlIUThl) U OOBEKTHI, HE HAHECEHHBIE Ha IJIAaHE.

8.2 U3mepeHue cCONPOTHBJIEHHSI MeTAJLJIOCBsA3eil

Jlist ompeneneHus KayecTBa METaJUIOCBSI3U 00opyAoBaHUs ¢ 3Y OIKHBI
OBITh TIPOBEACHBI U3MEPEHHS TIEPEXOTHOTO COMPOTHBICHUS KOHTAKTHBIX COC/IH-
HEHUI 3a3eMJISIONINX TTPOBOJIHUKOB C 000PYIOBAaHUEM, BBIITOJIHEHA IIPOBEpKaA IIe-
JIOCTHOCTH TPUCOEANHEHUS 3a3eMIIIEMOTr0 000pyoBaHus K 3Y U ompeneneHa He-
AKBUIIOTEHIUAIBHOCTH 3Y.

KoHTakTHBIC COSTMHEHUS TIPOBEPSIOT OCMOTPOM, IPOCTYKUBAHUEM, & TAKKE
BBEIOOPOYHO U3MEPEHUEM MTEPEXOTHBIX COTIPOTUBICHUH MOCTAMH, MEKPOOMMETpa-
MU U TI0 METOJIy aMIIEpMETPa-BOJIBTMETPA.

B cootBerctBum ¢ PJI 34.45-51.300-97 xauecTBeHHOE MPHUCOCAUHEHUE K 3a-
3eMIJIUTENI0 0OecIeurnBaeTCs MpU MepexoqHoM corpotuBieHnu He 6osee 0,05 Om.

CxeMa u3MepeHHUs] CONMPOTUBIICHUS KOHTAKTHBIX COCIWHEHUUA METOJOM aM-
MepMETPA-BOJIBTMETPA (YETHIPEX3KUMHBIM U3MEPUTEIEM COMPOTHUBIICHHI) MOKa-
3a”a Ha puc.l. ConmpoTUBIICHUS U3MEPSIOTCS B MIEPBYIO ouepeab y OONTOBBIX CO-
eAMHEeHU. PexoMeHyeTcsi M3MepUuTh BCE COCIUMHEHUsS, IMOJABEPKEHHbIE BUOpa-
[IMU, HAIIPUMED, B pailloHE PACIIOIOKEHUSI CUIIOBBIX TpaHC(HOpMaTOpOB.

3azemnsiemoe obopyaoBaHue

3asemnaroLwmin

MPOBOAHMUK | | f\/\
Y/

Puc.1 Cxema uzmepeHus CONpOTUBIEHUS KOHTAKTHOTO COEAMHEHUN

[TpoBepka 11€I0CTHOCTH 3a3eMJIeHUs 000pY0BaHUS JOJKHA OBITh BBIMOJHE-
Ha JUIsl BCETO 3a3eMJIs1eMOro o0opyaoBanus. MzMepenre conpoTUBICHNUS METAILIO-
CBSI3M TIPOM3BOMST UETHIPEX3KUMHBIM CIIOCOOOM MO METONy «aMIepMeTpa-
BOJIbTMETPA» - OPraHU3YIOT OTAEJIBHO TOKOBYIO M NOTEHLMAIbHYIO uenu. [lpu
3TOM HE€ JIOMYCKAETCS HAaMOTKa IMPOBOJAOB TOKOBOM W NMOTEHUMUAIBHOM LIENEH Ha
OJHY KaTymky. PaccrosHue Mex1y TOKOBOM U IMOTEHIIMAJIbHOW LENsIMU IPU pac-
KJIQJIKE€ WX TI0 TEPPUTOPHH DIEKTPOYCTAHOBKH JTOJDKHO ObITH Oojee 1 M. Ilpucoe-
JTUHEHUE KOKIO0W IEMH K TOYKE U3MEPEHUSI IIPOU3BOAT OTACIBHON CTPYOITMHOM.
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OnopHas To4ka Mpoeepsiemoe o6opynoBaHune

3azemnanoLwmin 3aszemnaowmmn

NpoBOAHUK (V} NPOBOAHUK

Puc.2 Cxema HU3MCPCHUA COIIPOTUBIICHUA MCTAJIIIOCBA3HU

A 4

[IpoBepKy 1LIETOCTHOCTH 3a3eMJICHHsSI 00OPYIOBAaHHUS BBIMOJHSAIOT MO CXEMeE
pUC.2 TyTeM HW3MEPEHHs] COMPOTUBIICHUS METAIOCBA3M MEXIY MPOBEPSIEMbIM
00Opy/I0BaHUEM U HEKOTOPOW OIMOPHON TOUKOM (3a3€MIISIOIIMM IPOBOJHHUKOM)
3V, umeromieit MmetamuiocBssb ¢ 3Y anekTpoyctaHoBku MeHee 0,05 Om.

B xayecTBe OMOpHBIX TOUEK B AeKTpoycTaHOBKax 110 kB u BbIle BEIOMpaAIOT
TOYKU 3a3€MJICHUSI HEUTpajied CUIIOBBIX TpaHCHOpMaToOpoB (aBTOTpaHCHOpMATO-
poB) T(TA). IIpu Hanuuuu aByx u 6onee T(AT) npenBapuTeabHO CAEayeT MPOU3-
BECTH HM3MEPEHUS] CONPOTUBIIEHUN METAJUIOCBSI3M MEXIYy TOUKAMHU 3a3€MIICHUS
Hentpanen 3tux T(AT). Ecniu OPY u cunossie T(AT) TeppuTOopraibHO pa3HECEHbI
Ha 3HAYUTEIBHOE PAaCCTOSHUE, 32 ONOpHbIE TOUKK HA OPY MOTyT OBITH MPUHSATHI
3a3eMJISIFOILME TMPOBOJHUKH, HWMEIOIIME YAOBIETBOPUTEIBHYIO METAJUIOCBA3b C
TOYKOM 3a3emiieHus HenTpanen cuioBbix T(AT).

B xadecTBe OMOPHBIX TOYEK B JIEKTPOYCTaHOBKaX Bblle 1 KB ¢ n3omupoBaH-
HOUM HeTpanpio win 3aekTpoycraHoBkax 110 kB u Beime 6e3 cunmoBbix T(AT)
JIOJDKHBI OBITh BBHIOPAaHBI METAJTIOKOHCTPYKIIUU, UMEIONUE HAnOObIIIee KOIH4de-
CTBO 3a3eMJIIONIMX MPOBOJHUKOB M ECTECTBEHHBIX 3a3eMIUTeNe (MeTayuidye-
ckoe ocHOBaHKE 3PY, MHOTOCTOEUHBIE METAJUTMYECKHUE MTOPTAJIbI U T.I1.).

KauecTBo 3a3emiieHrs 000pyAOBaHUS CYUTACTCS YAOBICTBOPUTEIBHBIM, €CITU
M3MEPEHHOE CONMPOTUBJICHUE HE MPEBBIIIAET:

Ryes(OM) < 2 (kB) / '3 (kA),
rIe |1K3 — 1ok K3 na munax PV.

8.3 OmnpeneJieHue UCTIOJHUTEIbHOI cXeMbl 3a3eMJISIIOLLET0 YCTPoOiicTBa

Ha ucnosHuTenbHOM cxeme 3a3eMIISIOIIEr0 YCTPOMCTBA AOKHBI ObITh YKa-
3aHBl €CTECTBEHHBIE M MCKYCCTBEHHBIEC 3a3€MIIUTEIN U 3a3€MIIFOLIUE MTPOBOIHU-
KH: CXema MPOKIaJKH; MaTtepual, npoduwib (moynoca, NpyToK, CTEPKEHb, apMaTy-
pa) U MOnepeyHoe ceueHue; riTyOrnHa MPOKIIAIKU 3a3eMJIMTENel; MecTa CoequHe-
HUH 3a3€MJIMTENIEH U 3a3€MIISIIOLLUX POBOAHUKOB C 3a3€MIIUTEIIEM.

CxeMy IpOKJIAJKH 3a3€MIIMTENIEH U 3a3eMJISIOIIMX MPOBOJHUKOB HAHOCST
Ha pabouwmii miaH 0ObeKTa.

Ha pabGodem nnaHe IOJKHBI ObITh MOKAa3aHbl: 3JaHUS U COOPYKEHHUS; CUIIO-
BO€ 000pyZOBaHUE; METANIOKOHCTPYKIMK; onopsl BJI; nmepexoaubie myHkTsl KJI;
MOJIHMEOTBObI M MoJIHUE3alMTHbIE Tpockl; OITH 1 pa3psaaHuku; TPOKEKTOPHbIE
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Y aHTCHHBIC MAYThl; TTOPTAJBI, TPYOOTPOBOILI, KabenbHas KaHAIW3aIus; OUoo-
rUYecKas 3allnTa; KIEMMHbBIE MKa(bl,; CBAPOYHBIC TTOCTHI; MECTa 3a3€MJICHUS HEH-
Tpayiei TpaHCc(hOpPMaTOPOB; JOPOTH.

JIIst 31aHUi TOJDKHBI OBITH COCTABJICHBI MOATAKHBIC paOOdYHe IUIaHBI pas-
MEIICHUS 000pYy0BaHMS, Ha KOTOPhIE HAHOCAT UCIIOJHUTEIBHYIO CXEMY BHYTPCH-
HET0 3a3eMJISIOIIEr0 YCTPOKCTBA (CHCTEMBbl YpaBHHBaHHUS MOTEHIMAIOB). Ha cxe-
Me JOJDKHBI OBITh YKa3aHbI 3a3¢MJISIOIINE TTPOBOJIHUKH, MAaruCTPaIH 3a3eMJICHUS,
3aKJIaIHBIE METAJUIOKOHCTPYKITUN; MEXITAKHBIC COCTMHCHHSI MaruCTpaliel 3a3eM-
JICHUS ¥ MECTa TIOJIKJIIOUYCHHSI K BHEIITHEMY 3a3€MIISTIOIIIEMY YCTPONCTBY.

Tpacchl TpOKIATKKA 3a3eMIUTENS U 3a3E€MIISIFOIIUX MTPOBOJIHUKOB B TPYHTE
OTIPEIEISIIOT C TIOMOIIBIO CIEIUATBHBIX MPUOOPOB, MO3BOJISIONMIUX OMPEACTHTh
MECTOTIOJIOKECHHE U TIyOWHY 3ajieTaHus MOJ3eMHBIX KoMMYHHKaIui (cm. [lpuo-
)keHue B).

JI1st ompeiesICHUs TpacChl MPOKIIATKHA 3a3¢MIIMTEIIS HCTOYHUK TIEPEMEHHOTO
TOKa MOAKIIYAIOT K pa3InYHBIM YIAJICHHBIM IPYT OT Apyra Toukam 3Y (puc.3).

¢ 1@/

O
A T T O e

\

Pacnpeueﬂeﬂue HaNPSA’KEHHOCTH MAarHUTHOTO ITOJIst
HaX NOBEPXHOCTHIO 3eMJIN

_Ceuenne A

TOPA3OHTAJIBHBIC 3a3CMITUTEIIN

Puc. 3 Onpenenenue Tpacchl NPOKIANAKA 3a3EMITATENCH

C nmoMoIpio JaTYMKa MAarHUTHOTO ITOJIS OMPEICIISTIOT M HAHOCAT Ha pabounid
TUIAaH MECTa MPOKJIAAKU U COCAUHEHUM MTOMEPEYHBIX U MTPOJOJIbHBIX 3a3€MIIUTEIIEH.
OnpenenstoT riayOuHY 3ajeraHus TOPU3OHTAIBHBIX 3a3€MIIUTENIEH U TOJI3EMHBIX
cBsi3ei. It 3TOro ¢ moMONIpI0 JaTYMKA MArHUTHOTO TOJISL Y TIOBEPXHOCTH 3E€MIIU
dbukcupyetcsi 3HaueHue HampspkeHHocTH H=H;. JlaTunk mMarHUTHOTO MO TOJ-
HUMAaeTCs HaJ 3eMJIe Ha BBICOTY hj, TPU KOTOPOM MHIMKATOP MAarHUTHOTO TOJIS
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Oyzaert nokaseiBath 3HaueHne H=0,5H;. ['myOuna 3aneranust mpoBOAHHUKA 3a3€MIIH-
teis 1,= hy.

IIpu onpeneneHnu Tpaccsl MPOKIAAKU 3a3€MIISIOIIUX IPOBOJHUKOB OJ[HA U3
KJIEMM MCTOYHHMKA IIEPEMEHHOI0O TOKA MOJKIIIOYaeTCA K Touke 3Y, MMEoLEN HOp-
MHUPOBaHHOE 3HAYEHHUE CONPOTUBIICHUS METAJUIOCBS3HU, & BTOPAsl IIOCIEA0BATEIBHO
IPUCOEINHAETCA K 3a3€MIIIOIIMM IPOBOJHUKAM OOOPYIOBAaHHUSA, IOJJIEKALIETO
3a3eMiieHUI0. C ITOMOIIBIO TaT4MKa MAarHATHOTO IIOJISL ONIPENEISIOT U HAaHOCAT Ha
pabouuil IIaH MecTa NPOKIAJKH U COEIMHEHUN 3a3eMJIISIOIIHNX ITPOBOIHUKOB C 3a-
3EMIIUTENIEM.

OnpenensroT U HAHOCAT Ha paOOYMil IJIaH TAKKE TPACChl MOJA3EMHBIX U Ha-
3€MHBIX €CTECTBEHHBIX 3J€MEHTOB 3Y: OpOHs, 3KpaHbl U 000JOUYKH Kabenei, Hy-
JIEBbIE IPOBOJA, TPYOONPOBOABI U METAITIOKOHCTPYKIMH. VICTOUHUK nepeMeHHOro
TOKa MOJKJIIOYAIOT MEXy TOUKaMHU COEAMHEHHS] €CTECTBEHHOIO 3JIeMeHTa ¢ 3Y, n
C IOMOIIBK JAaTYMKA MAarHUTHOTO IIOJISI ONPENEISIOT TPAacCy MNPOKIAIKH 3TOTO
aneMeHTa. Ha ucnonnurensHoi cxeme 3V Takke 0003Ha4arOT MECTa COSAMHEHUN
€CTECTBEHHBIX 3JIEMEHTOB 3Y € 3a3€MJIUTEIEM U 3a3€MIISIIOLIMMU ITPOBOJHUKAMHU C
yKa3aHUEM THUIIa CO€IMHEHU: O0JITOBOE, CBAPHOE, KACAHUE U JIp.

Jlig omnpeneneHusl OTXOMALIMX OT OOBEKTa KOMMYHHUKalMH (TpyOompoBo-
JI0B, Kabeseil ¢ OpoHel uin 000JI0YKOM, peTbCOBBIX MyTEH U T.J.) UCTOYHHK Iie-
PEMEHHOIO TOKAa NOAKIIYAKT K 3Y M TOKOBOMY 3JIEKTPOJY, BEIHECEHHOMY 32
TeppUTOpHI0 00beKTa. C MOMOUIBIO aTYMKAa MArHUTHOT'O MOJISI ONPEENSIOT OTXO-
JAIINE KOMMYHUKAIMU U HAHOCST HAa HCIIOJIHUTEIIbHYIO cXeMy 3Y.

Ha ncnonHuTenbHOM cXeMe JOHKHBI ObITh YKa3aHbl MECTA: BCKPBITUSA TPYH-
Ta JUIsl IPOBEPKA KOPPO3HOHHOIO M3HOCA 3a3€MIIMTEINICH; KOHTPOJBHBIX H3MEpe-
HUW HANPsDKEHUS MPUKOCHOBEHW n nmuTannid K3 Ha 3emutio.

[Ipumep ncnonHutensHoOM cxeMbl 3Y npuseneH B [Ipunoxenun /1.

8.4 OnpeneJieHue yaeJbHOr0 JIEKTPHUYECKOr0 CONPOTHUBJIEHUS TPYHTA

XapakTepUCTUKH AJEKTPUUECKOW CTPYKTYphI TpyHTa HEOOXOAUMBI JJIs pac-
YyeTa MmapaMeTpoB 3a3eMIISIFOLIET0 YCTPOICTBA C yUeTOM HanOoJiee HeOIaronpusT-
HBIX KIIMMAaTHYECKHUX YCIOBUH.

Jlist onpeneneHus yAeIbHOrO 3JIEKTPUYECKOTO CONMPOTUBIICHUS TPYHTA MPO-
BOASAT W3MEPEHHSA MO METOAY BEPTUKAIBHOIO SJIEKTPUUYECKOrO 30HIMPOBAHUS
(B23). Meton BO3 no3BoJisieT BBIIBUTH AMEKTPUUECKYI0 HEOAHOPOAHOCTH CTPYK-
Typbl TPYHTa — YUCJIO W TOJIIUHY CJIOEB C Pa3jIMYHBIMU 3HAYEHUSMU YAEIBHOIO
AJIEKTPUYECKOTO COITPOTHUBIICHHSI TPYHTA.

[lepen HauanoM U3MepeHU Ha TEPPUTOPUU OOBEKTA BHIOMPAIOT IJIOLIAJAKY,
CBOOOJIHYIO OT MOJ3EMHBIX KOMMYHHKAIUI (TpyOOIpOBO/Ibl, OPOHMPOBAHHbBIE Ka-
Oenu U T. 1.) ¥ METAJUIOKOHCTPYKLUH, BIUAIOIMINUX HA PE3yJIbTaThl U3MEPEHUI.

B nenTpe miomaaku Ha MOBEPXHOCTH 3€MJIM M0 OJHOW MPSIMOM JIMHUM yC-
TaHABJIMBAIOT YETHIPE DJIEKTPOAA, U COOMPAIOT AIEKTPUUECKYIO CXEMY, IIPEICTaB-
JIeHHYI0 Ha puc.4. B xauecTBe 3JIEKTPOAOB MPUMEHSIOT CTalbHbIE HEOKPAIICHHBIC
crepxkHu. Paccrosnue MN Mexly TOTEHIHMAIbHBIMU 3JIE€KTPOJIaMUA BBIOUMPAIOT U3
ycanoBus: MN < AB/3. I'myOunHa mnorpyKeHHs MOTEHIHMAIBHBIX 3JIEKTPOJOB b
JIOJDKHA YAOBIETBOPATH ycioButo: b < MN/6. I'myOuHa mOTrpy>KEHUS TOKOBBIX
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aeKTpoAoB d JOKHA YAOBIETBOPSTH ycnosuio d < AB/6.

N3MepUTEnbHbIN NPUGop

g

TOKOBbIN
ANeKkTpos,

noTeHumMarnbHble
anekTpoabl

MN
AB

TOKOBbIN
anekTpos

<

Puc.4 Cxema u3aMepuTebHOM 1enu JJ1s1 ONpeIeeHUs 3HAYEHUN YIEIBbHOTO CO-

IIPOTUBJICHUS TPYyHTA

Bxi1104aroT MCTOYHMK TOKa T€HEpUPYIOIIero Ojoka mpulopa, U U3MEPSIOT
3Ha4YEHMs BBIXOJHOTO ToKa npubopa | u pasHoctu noreHnuanoB U Mexay noTeH-
LIUaJbHBIMU AJIeKTpofamMu. I[IOBTOpPSIOTCA ClleqyrOIIME W3MEPEHHsI NPH APYTHX
3HaueHusx 4B. Paccrosuus AB u MN pekoMeHyeTcst yBennuuBaTh B MOCIEA0BA-
TeJIBbHOCTH, YKa3aHHOU B Ta0nuile 3. [Ipu ymeHbiiennn uzmepsieMoit Benuurnbl U
710 3Ha4Y€HUs MOPOTa YyBCTBUTEILHOCTH BOJIBTMETPA HEOOXOJUMO YBEIUUUTh pac-
crosarie MN 1 moBTOPUTH U3MEPEHUSI NIPU TOM K€ paccTosiHuu AB, mocie yero
pacctosinue AB yBennuuBarth fanee. Pe3ynbrarsel u3MepeHuid 3aHOCATCSA B TaOJIH-

iy 3.

Tabnuna 3 - Pe3ynbpTaThl U3MEpEeHH IS ONIPENCTICHUS XapaKTEPUCTUK DIICKTPH-
YECKOM CTPYKTYpHBI TpyHTa 1o Meroay BO3.

Ne msmepennst | AB/2, m | MN, M | K, m | |, MA | U, MB | R = U/l | prane, 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
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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

JUJIsl KaXK0ro M3MEPEHHs OMPENESIOT «KaXKYIIEecss» 3HAUCHUE YIEIbHOTO
COMPOTHUBJICHUS TPYHTA gy IO hOpMYIIE (CIETYET OTMETUTH, YTO MHOTHE MTPUOO-
PBI U3MEPSIOT HE NajieHue HanpsukeHus: U Mexy MOTEeHIIMaIbHBIMU 3JIEKTPOJaMH,
a 3HAYCHHME PKBUBAJICHTHOTO CONMPOTUBICHUA Ry = U/1):

U
Prane = Rkaofc'k :T'k’
rae K — KoaQpuImueHT ycTaHOBKH, MPUBEAEHHBINA B Ta0J. 3. ISl KaXI0TO U3 cove-
TaHHUM Pa3HOCOB AIEKTPOJIOB.

PesynbpTaThl pacueroB 3aHocsTCs B Tadnuity 3. [lo pesynpTaTam usmepeHuil B
omnorapuMUUECKUX KOOpJMHATAX CTPOST KpuByt0 BO3 — 3aBUCHMOCTH «Kaxy-
HIErocs» YAECNBHOTO COMPOTUBIICHUS TPYHTA OT MOJIypa3HOCAa TOKOBBIX 3JIEKTPO-
noB AB/2. B pe3ynbrare uHTEpIipeTanuu Kpubix BO3 moimy4yaroT MHOTOCIORHYIO
Mozenb TpyHTa. Ecnu pa3Mepsl BHIOpaHHOM IJIOMIAJKU HAa TEPPUTOPUH OOBEKTa
OTpaHUYEHbI, TO U3MEPEHUS TOBTOPSIOT 3a MpeaesiaMyd TEeppUTOpuu oObekTa. B
ATOM Ciydae JJid BEPXHUX CJIIOEB I'PyHTa MPUHUMAIOT PE3yJIbTaThl U3BMEPEHUN Ha
TEPPUTOPHUH OOBEKTA, & JI1 HUKHUX CIIOEB — 3a Ipe/ieaMu 00bEKTa.

XapaKTEePUCTUKHU DJICKTPUUYECKON CTPYKTYphl TPYHTa MOTYT OBITH OIpeJie-
JIEHBI C TIOMOIIBIO JIAaHHBIX IO T€ONOJAOCHOBE 00bekTa. CBeAeHus 00 dJIeKTpuye-
CKHMX XapaKTepUCTHKAX Pa3IMUHbIX TPYHTOB NpuBeaeHbI B [Ipunoxenun XK.

[Ipu mpoBeaeHUN PacyETOB C MOMOIIBI0 KOMIIBIOTEPHBIX TPOTPAMM MOKHO
MPUMEHSIThH IBYXCIONHYIO MOJENb IpyHTa. MeToIMKa NpUBEECHNUS MHOTOCJIIOMHO-
ro rpyHTa K ABYXCIOMHOU Mojaenu npuseacHa B [punoxennn XK.

PesynbraThl m3mepeHuii A0KHBI OBITH MPUBEIEHBI K Hambojee HeOaro-
NPUATHBIM KJIMMaTHYeCKUM yciaoBusM (cM. [Ipunoxenue XK).

8.5 U3mepeHne coNpoTUBJIEHUS 3a3eMJISIIOIET0 YCTPOICTBA

N3mepenne compoTtuBieHuss 3Y BBIMOJHSIIOT MO METOAY amIepMmerpa-
BosTbTMETpA. [IpuHIIMTIHATBEHAS CXeMa H3MEPEHUH IPUBEACHA Ha PUC.5.

HcTtounuk mepeMeHHOro Toka MoJKiIrovarT K 3Y o0bekTa (Kak MpaBuiio, B
OTIOPHOM TOYKE) U TOKOBOMY IJIEKTPOAY, BBIHECEHHOMY 3a MpEAeIbl TEPPUTOPHH,
Ha KOTOPOi pacnonoxeHo 3Y. BoinbT™MeTp noakiIo4aroT K 3Y B TOU K€ TOUKE, I]1e
MOJIKJTFOYCH UCTOYHUK TOKA, U K BEBIHECEHHOMY MOTEHITMATBHOMY AiiekTpoay. Ilo-
TEHIIUAIBHBIN AJEKTPO pa3MeNIaroT Ha JIMHUHU, COSAUHSIONIEH OMOPHYIO TOUKY U
TOKOBBIN 3JIEKTPOA. PaccTosiHus 10 TOKOBOTO W MOTEHIHUAIBHOTO JEKTPOIOB OT
Kpasi 3a3eMJIMTENIS] BHIOMPAIOT B 3aBUCUMOCTH OT Pa3MEpOB 3a3eMIIUTEINIS M HaJIH-
4yusi CBOOOAHON OT TOJI3EMHBIX KOMMYHHKAIIUA TEPPUTOPUHN 32 TIPEIeTaMHU 3a3eM-
JISIOIIETO YCTPOUCTBA.
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OmnopHas To4Ka

II — noteHManbHbIN MEKTPOA, T — TOKOBBIM JIEKTPO.
Puc. 5. Cxema u3mMepeHus COPOTUBICHUS 3a3EMIISIFOLIETO YCTPOICTBA

Eciu 3V umeer HeOoublive pa3Mepbl, a BOKPYT HETO MMEETCS OOIIMpHAs
IJI0MIAb, CBOOOAHAS OT JTUHUHN AJIEKTPOIEpEaud U MOA3EMHBIX KOMMYHUKAIIUM,
TO PACCTOSIHUS JI0 DJEKTPOJOB BBIOMPAIOTCS CIEAYIOIIMM 00pa3oM: Iy > S]JI; Iy
=0,5 1. 3nech [l - HaubobIIui TUHEHHBIN pazMep 3Y, XxapakTepHBINA I TaHHO-
ro TUIA 3a3eMIUTENS (IS 3a3€MIIMTEINS B BUJI€ MHOTOYTOJIbHUKA - AUAroHalb 3V,
JUTSl TITyOWHHOTO 3a3€MJIMTENS - JUTMHA TIYOMHHOTO AJIEKTPOJa, IJisl JTy4eBOro 3a-
3eMJIUTEIS - IJIMHA JTy4a).

Ecnu 3V umeer Gosnbiine pasMepsl U OTCYTCTBYET BO3MOXKHOCThH pa3Meliie-
HUS DJIEKTPOJIOB, KaK YKA3aHO BBIIIE, TOKOBBIN 3JIEKTPOJ CIEAYET Pa3MECTUTh Ha
paccTosiHuu [, > 3J[. [loTeHIManbHbIi 3JIEKTPO] PA3MEIIACTC MOCIEA0BATEIBHO
Ha paccrosHuu f,, =0,1r,,02r,,03r,,04r,,05r,,06r,,07r,,08r,, 09
Iy ¥ IIPOU3BOAAT U3MEPEHNE 3HAYCHHUM conpoTuBieHUsA. 110 qaHHBIM M3MepeHuit
CTPOSIT KPUBYIO 3aBHCUMOCTU CONPOTHUBJIEHUS OT PACCTOSHUSA IMOTEHIMAIbHOTO
anektpoaa a0 3Y. Eciau BuJ MOSydeHHOW 3aBUCUMOCTH COOTBETCTBYET H300pa-
YKEHHOW Ha pHC.8, a 3HAYEHHUS CONPOTHUBJICHUN, U3MEPEHHBIX MPH MOJO0KEHUU MO-
TEHIMAIBHOTO 2JIeKTpoa Ha paccTosHugX 0,4 L, u 0,6 L, oTinumgarorcst He Ooitee,
yeM Ha 10%, 1o 3a conpoTtuBiieHre 3Y MPUHUMAIOT 3HAYEHUE COMPOTHUBIICHUS Ha
pacctostauu 0,5 L. Ecnu kprBasi HOMOHOTOHHAS, YTO SIBJISIETCS CJICACTBUEM BIIUSI-
HUS PA3JIMYHBIX KOMMYHUKAIUH (MTOA3EMHBIX W HAJA3E€MHBIX), U3MEPEHUSI TIOBTO-
PSIOT IIPU PACIIONOKEHUU AJIEKTPOAOB B APYIOM HaIlpaBICHUH OT 3.

R

Ray -—7

0,2 0,4 0.6 0.8  Lnallrs

_\

Puc.6 3aBucuMoCTh U3MEPEHHOTO COMPOTHUBIICHUS OT TOJIOKEHHUS TOTCHITUATBHO-
'O DJIEKTPOA
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Ilepen HayasioM M3MEpPEHUM IO HMCIOJHUTENBHOW cxeme 3Y OmpelesstoT
MECTO MOAKIYEHUS HCTOYHUKA IIEPEMEHHOI0 TOKa K 3Y M MECTO PacIoJIOKEHUS
TOKOBOT'O 3JIEKTPOJA, BBIHECEHHOI'O 3a Ipeaeisl Teppuropuu 3Y. [lnsg uckmrode-
HUSI BO3MOXHOTO BJIMSIHMSI TOCTOPOHHUX TOKOB Ha PE3yJIbTaThl U3MEPEHUH, HE00-
XOJMMO ITPOBEPUTH HAIIMUNE HANPSIKEHUS MEXAY 3Y U MOTEHUUAIBHBIM JJIEKTPO-
JIOM TIPH OTKJIFOYEHHOM HCTOYHMKE M3MEPUTENBHOTO ToKa. IIpu Hanuunm Hanps-
KEHUSI OT NOCTOPOHHUX TOKOB HEOOXOAMMO MPHUHATH MEPbl K YMEHBIICHUIO €r0
BJIMSIHUSA, YBEJIUYUB U3MEPUTEIBHBIN TOK WIH CEIEKTUBHOCTh OTCTPOMKH IO Yac-
ToTe. /{151 yMEHBIIEHNS BIIMSAHUSA IIOCTOPOHHUX TOKOB PEKOMEHAYETCS TAKXKE U3-
MEHHTB HAIIPABJICHUE Pa3HOCA TOKOBOTO U ITOTEHIIMAIBHOTO JIEKTPOIOB.

N3mepeHne CcOnpoOTHUBIIEHUS MPOM3BOAAT 0€3 OTCOEAMHEHHS] TPO303alIUT-
HBIX TPOCOB, 000JIOUEK OTXOAIINX Kabenel M IPYruX eCTECTBEHHBIX 3a3eMIIUTE-
neil. Paccrosinug ot 3Y 10 TOKOBOTO M OTEHIMAIBHOTO 3JIEKTPOJOB BHIOMPAIOT B
3aBHUCHUMOCTH OT pa3MepoB 3Y U XapaKTepHbIX OCOOEHHOCTEH TEPPUTOPUU BOKPYT
3Y.

IIpyn pou3BOACTBE U3MEPEHUNM B Ka4€CTBE BCIIOMOTATEIBHBIX JJIEKTPOIOB
OPUMEHSIOT CTajbHbIE CTEPKHU WM TpyObl nuamerpoM 10 50 mm. CrepxHH
JOJKHBI OBITh OYMILIEHBI OT KPAaCKH, a B MECTE IPUCOEANHEHUS COEIMHUTENbHBIX
IPOBOJHUKOB U OT prkaBuMHbI. CTEpKHU 3a0UBAIOT UM BBUHYMBAIOT B TPYHT Ha
rnyouny 1,0-1,5 m. B ciiyyae HeoOX0UMOCTH TOKOBBIN 3JIEKTPOJ BBIIOJIHSIOT U3
HECKOJIBKHX IapajuIeIbHO COEOUHEHHBIX JJIEKTPOJOB, Pa3MEIIAEMbIX IO OKpPYXK-
HOCTH, C pacCTOsSIHuEM Mexay Humu 1,0-1,5. m.

JIns nmpuBeAeHUs pe3ynbTaTOB U3MEPEHHS K HAMXYIUIUM YCIOBHSM, KOTO-
pbI€ MOTYT OBITh B AKCIUTyaTallMH, MPUMEHSETCS MOBBIIIAIOINN CE30HHBIA KO3(]-
¢urment K., A7 onpeneieHus: CONpOTHBICHUS 3a3€MIISIONIETO YCTpoicTBa (CM.
[Mpunoxenne X).

Eciu HeBO3MOXXHO oOecneuuTh pa3MelieHHEe TOKOBOTO M MOTEHIMAJIbHBIX
3JIEKTPOJIOB Ha YKa3aHHbIE BBIILE PACCTOSHUS (HampuUMep, MPH PacHoOIOKEHUH
00BEKTa B HACEJIEHHOM IYHKTE), TO U3MEPEHUS MMPOBOIAT MPU Pa3MEILEHUH dJIeK-
TPOJIOB Ha HanOOJbIIIEM BO3MOKHOM paccrosinuu ot 3Y. Conportunenue 3Y omn-
pENEeNSI0T pacueToM C MOMOUIbI0 KOMIBbIOTEPHOUN mporpammsl (cM. [Ipunoxenue
I'). B kauecTBe UCXOIHBIX JAHHBIX JUJISl IPOBEJCHUS paCYETOB UCIIOJIb3YIOT UCIIOJ-
HUTEIBHYIO cXeMy 3Y W pe3ysnbTarbl W3MEPEHHM YIEIbHOIO CONPOTHBICHUS
IpyHTa, IPUBEJAEHHBIE K HanOosee HeOMaronpUsATHBIM KIMMATHYECKUM YCIOBUSIM.
Pe3ynbraThl N13MEpEHNI HCTIOJIB3YIOT JUIsl TECTUPOBAHUS PACYETHON CXEMBI.

8.6 OnpenejieHue HANPSIZKEHUSI HA 323eMJISIIOIIEM YCTPOCTBe
Hanpsixkenne Ha 3V onpenenstoT Kak NpOU3BEAECHUE U3MEPEHHOIO COIpO-
TUBJICHUS 3a3€MJISIOLIETO YCTPOMCTBA HA ITOTEHIMATIOTIOBBIIIAIOIIUNA TOK:
U3y = R3y a
B xauecTBe NOTEHIHATONOBBIIAIOIIETO TOKA TPUHUMAIOT:
® B 3JICKTPOYCTAHOBKax HampsikeHuem 110 1 kB ¢ u301upoBaHHOW HEWTpa-
JIBIO — TOK OJJHO(A3HOTO 3aMBIKaHUS Ha 3EMJTIO;
® B 3JICKTPOYCTAHOBKAaX HampsbkeHuem 10 1 kB ¢ riyxo 3a3emMii€HHON HEM-
TpaJbIo HaNpsHKEHUE Ha 3Y HE HOPMUPYETCS U HE ONIPEAEISAETCS;
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® B 3JIEKTPOYCTAHOBKAxX HalpsbKeHHEM Bbilie 1 kB, mpuHagiexanmx ceT ¢
M30JIMPOBAHHOW HEUTPAJIbIO — TOK ABOMHOTO 3aMbIKAHUS HA 3EMIIIO;

® B 3JICKTPOYCTAHOBKAxX HaIpsKEHHEM BbIlle | kB, mpuHaaiexanmx ceT ¢
3¢ (HEeKTUBHO 3a3eMIIEHHON HEUTPAJIbIO, HO HE UMEIOMINX 3a3eMJIEHHOW HEHTpau B
caMoM AIIEKTPOYCTAaHOBKE — TOK OJHO(A3ZHOTO0 KOPOTKOTO 3aMbIKAHUS;

® B 3JICKTPOYCTAHOBKAxX HalpsbKeHHEM Bbilie 1 kB, mpuHaaiexanmx ceT ¢
3 PeKTUBHO 3a3eMIIEHHOW HEUTpaJbl0, U MMEIOIIMX 3a3eMJIEHHBIC HEHUTpaIN CH-
JIOBBIX TPAHC(OPMATOPOB B CaMOM AJIEKTPOYCTAHOBKE, — CyMMAapHbIN TOK HYJIEBOU
MOCJIEA0BATENBHOCTH, MOATEKAIOIIUNA IO BCEM MPUCOEAUHEHUSM IMPU KOPOTKOM
3aMBbIKAaHUH Ha TEPPUTOPHUU AJIIEKTPOYCTAHOBKH.

B nocnennem cinydae, ecnu pac4€TOM HE ONPEAEIIEHBI TOKU HYJIEBOM MOCIIE-
noBaTeIbHOCTU BO Beex BJI (Bcex HOMMHANIbHBIX HANPsDKEHUM 3TOM ceT), MOTEeH-
HAAJIONOBBIIAIOIINNA TOK OINPEIEITSIOT KaK T€OMETPUUECKYI0O CYMMY TOKa OJIHO-
($ha3HOr0 KOPOTKOTO 3aMBIKaHUS HA IIMHAX M TOKa HEUTpaau (¢ yu€ToM ¢asbl, puc

9).
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Puc. 6. K onpeaenenunio moTeHIINAIOMOBBIIIAIOIIETO TOKA B AJIEKTPOYCTa-
HOBKax 110 kB u BbllIe ¢ 3a3eMIIEHHON HEUTPAIBIO

B anexTpoycraHoBKax, MpuUHaAJEKaux ceTu ¢ 3G(HEKTUBHO 3a3eMIEHHON
HEUTpasblo, U UMEIONINX 3a3eMJIEHHBIE HEUTpanu CUIIOBBIX TpaHC(OPMATOpPOB B
caMOi JJIEKTPOYCTAHOBKE, MOTEHIIMAIONOBBIIIAIONINE TOKH OMPEACITSIOTCA MPH
o/1HO(ha3HBIX KOPOTKUX 3aMbIKaHUIX Ha IMHaX BceX PY, u B kauecTBe pacy€THO-
ro TOKa BHIOMpPAETCS HauOOJIBIINH.

Hanpspkenne Ha 3Y MOXHO Tak)Ke ONpPEeAeTUTh Pacu€ToOM C MOMOIIBI0 KOM-
MBIOTEPHON MPOTrPaMMBI.

B kauecTBe UCXOAHBIX JaHHBIX JIJISl MPOBEACHUS PACUETOB HCIIONb3YIOT:

- HCTIOJHUTENIbHYIO cxeMy 3Y;

- pe3ynbTaThl U3MEPEHUN yIETHHOTO COMPOTUBIICHHS TPYHTA, IPUBEACHHBIC
K HanOoJee HeOIaronpUsATHBIM KIIMMATHUYECKUM YCIIOBHUSM;

- 3HadeHus TokoB K3 Ha 3emitto: mpu oHOPa3HOM KOPOTKOM 3aMbIKaHUE Ha
3eMITIO B ceTH ¢ 2((HEKTUBHO 3a3eMJICHHON HEUTPAJIbIO U IBOMHOTO 3aMbIKaHUS Ha
3eMITI0 (3aMBbIKaHUE Ha 3eMITI0 IBYX (Da3 B pa3IMYHBIX TOYKAX) B CETU C U30JUPO-
BAaHHOU HEUTPAJbIO.
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Ecnn Ha noacranumy mMeeTcss HECKOJIBKO PY pasnuyHOro HampsikeHus, TO
pacuet npoBogAT s pexxumoB K3 Ha kaxaom PVY. Io pe3ynbratam pacdeTroB omn-
peaeNsitoT HauboJblee 3HaYeHUE HaNpsDKeHUs Ha 3Y MOICTaHIIMH.

[Ipu pacuere HanpspkeHUs: Ha 3Y B CETH C U30JMPOBAHHOW HEUTPAJIbIO OJHA
U3 TOYEK JIBOMHOIO 3aMbIKaHHS Ha 3€MJIIO JIOJDKHA OBITh MpuHsATa BHE 3Y (Ha OT-
XOJISIIEeH JTUHUM dJIEKTpolepeaadyu, Ha omnope, ommwkaitmei k I1C, BHe moaxona,
3aIMIIEHHOTO TPOCOM IIPH €TI0 HAJTMUHUH).

8.7 OnpeneJieHue HANIPSIKEHUsI PUKOCHOBEHUSA

Hanpskenne mpuKOCHOBEHUS B DJIEKTPOYCTaHOBKAaX HanpspkeHueM 110xB u
BBIIIE M3MEPSIOT Npu umuTauuu K3 Ha 3eminto, a 3JIeKTpoycTaHOBKax 6-35kB —
IIPU UMUTAIMU JIBOMHOIO 3aMBIKAHUS HA 3€MITIO.

[To nCOTHUTENBHOM cXeMe BBIOMPAIOT KOHTPOJIbHBIE TOUKH U3MEPEHU (HE
MeHee 5 Juist Kaxzaoro PY) B Mecrax HauOoNbIIMX 3HAYEHUN CONPOTHUBIIEHUS Me-
TaJUIOCBSI3U 000pyaoBaHus ¢ 3Y Ha pabO4YMX MECTax M Ha OCTAJIbHOM 000pyAOBa-
HUU.

[IpyHiMnuanpHas cxeMa W3MEPEHUW HAIPSDKEHUs MPUKOCHOBEHUS Ipen-
ctaieHa Ha puc./. B coorBercTtBun ¢ 'OCT 12.1.038-82 nipu u3mepeHUn Harpsi-
JKEHUs NPUKOCHOBEHMS B AJIEKTPOYCTaHOBKax HampsbkeHueM 110xB um Bwime co-
IPOTUBJICHHUE TeJla YeJIoBeKa MojJenupyercs pesucropom R, = 1kOmM, a B anekTpo-
ycraHoBkax 6-35kB - R, = 1kOwm npu BozaelictBuu a0 Ic u R, = 6KkOM nipu BO3-
nercteun Oosnee 1c. ConpoTHBIEHHE PACTEKAHUIO TOKA C HOT YEJIOBEKA JOJKHO
MOJEIUPOBATECA C MOMOIIBIO KBAJPATHOW IUIACTUHBI Pa3MEPOM 25x25¢Mm?, KOTO-
pasi pacnoJiaraeTcsi Ha MOBEPXHOCTH 3eMJiu (1osa) Ha paccrosiuuu 0,8-1 M ot 060-
pPYJIOBaHHUs, B MECTAX BO3MOXXHOT'O HAXOXJACHHS YEJIOBEKA.

OO
K TOKOBOMY
anekTpoay
obopynoBaHue
Ry
‘
l E Harpyaka
. P>50«kr
3azemngawowun e

NpoBOAHUK —e MeTannuyeckasa nnactuHa

3a3eMinTesb

Puc.7 Cxema uzMmepeHus HarpsKeHUs: IPUKOCHOBEHUS

TokOBBIN AJEKTPOJ pa3MENIaloT TaKUM 00pa3oM, YTOOBI BO3MOXKHO TOUYHEE
MMUTUPOBATH TOKOBYIO LI€Mb, BOSHUKAIOIIYIO IIPU 3aMbIKaHUM Ha 3eMinto. [Ipu us3-
MEpPEHHUH HANPSHKEHUs TPUKOCHOBEHUSI Ha Tepputopun PY nanpsixenuem 110 kB
Y BBIIIIE, MUTAHUE KOTOPOTO OCYIIECTBISAECTCS OT OAHOM MM HecKoibkux BJI, To-
KOBBIM 3JIEKTPOJ IEPEHOCAT OT Kpas 3a3eMIINTEINsI He MeHee, ueM Ha 2]1, roe /[ -
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MaKCUMAJIbHBIA pa3zmep 3azemiutens. Eciu mojcTraHiusi pacrmoJiaraercs Ha 3a-
CTPOCHHOM TEPPUTOPHUU, TO JJIsI YMEHBIIECHUS] HABOAKH HANPSKEHUS HA TOKOBYIO
uernb padourm TokoM BJI TOKOBBIN 351eKTpoa MepeHocIT He MeHee, yeM Ha 200 m
OT MOJCTAaHLIMKU U B CTOpOHY OT nurtaromux BJI npumepno Ha 100 m. Ecnu usme-
peHus BBINONHAIOT HAa PY HanpspkenueMm 110 kB, ¢ mMH KOTOPOro oCcymecTBIIsIET-
Csl MUTAHUE HArpy3KH, a MUTAHUE IIMH B CBOK OYEPEIb OCYLIECTBIISIETCSA OT aBTO-
TpaHcopmaropa ¢ BeiciuM HampspkeHueM 220-1150 kB, TOKOBBIH 3JIEKTPO]
CJIeTyeT MPUCOSANHATH K HEUTpaJIi MUTAOIIETO aBTOTpaHchopmaTopa.

[IpoBOIHMKM TOKOBOW M MOTEHLHMAIBHOW LENEH AOJLKHBI MOIAKIIIOYATHCS K
3a3eMJICHHOMY OOOpYIOBaHUIO OTACIbHBIME CTpyOIMHaMu. [Ipy 3TOM MpoBOTHHK
TOKOBOM 1IEMU MPUCOCAUHSIOT K 3a3eMJISIONIEMY MTPOBOAHUKY. [I[pOoBOIHUK MOTEH-
IIUAJTFHOM TETI MOXKET OBITh MOJICOSANHEH K ITOMY K€ 3a3eMIISIOIIEMY MPOBOJI-
HUKY WU K JI000M TOYKE METANIOKOHCTPYKIHH, T.€. K MECTY BO3MOXKHOTO MPH-
KOCHOBEHMUSI.

[Ipu u3MepeHun Ha HepaboueM MECTE TOKOBBIM BBIBOJ MPUOOpa MpUCOETU-
HSIOT K 3a3eMJIAIONIEMY IIPOBOJHUKY KOpIyca Oimkaidiiero o0opyJqoBaHuUs, 10
KOTOPOMY MOJKET MPOTEKATh TOK KOPOTKOT'O 3aMbIKaHUSI.

Hanpsbkenne npukoCHOBEHUS ONIPEAEIISIIOT 110 BBIPAKEHUIO!

Ul'[p = I3 * (UI/I3M/ II/ISM)!

rjae I, - 3HaueHne TOoKa 3aMBIKaHUS Ha 3eMiIt0 B Mecte uaMepeHus, a U,y / |y -
COTPOTHUBJICHUE, H3MEPEHHOE MMPUOOPOM.

Harmpsoxenne mpruKOCHOBEHHS TaKKE MOKET OBITH OTPE/ISICHO O BBIpaXe-
HHUIO:

Unp = UO)KI/I)I - UOCH.. = |3 * (UmM/ II/ISM)*R‘I / (Rl{+Rocn.)i

A€ Ugyun — OKUAAEMOE HANPSHKEHUE ITPUKOCHOBEHUS, PABHOE Pa3HOCTU IOTEH-
[IMAJIOB MEX]y 3a3€MJICHHBIMU YacTSIMH OOOpPYAOBAHHS M MOBEPXHOCTHIO 3E€MIIU
(mona) B mMecTe HaxoxkaeHus yenoBeka; U, — HaNpsoKeHHWe Ha COMPOTUBICHUHU
OCHOBaHUA R, -CONPOTHUBIECHHE PACTEKAHUIO TOKA C 4esoBeka. lIpu stom mid
ONPEAEITICHUS] HANPSHKEHUS! MPUKOCHOBEHUSI U3MEPSIOT OKUIAAEMbIE HaIPSKEHUS
IPUKOCHOBEHUSI M COINPOTHBIICHUE OCHOBAHHMS B KOHTPOJIbHBIX TOYKax (pwuc.8).
OnpeneneHue CONPOTUBIIEHUS] OCHOBAHUSI PEKOMEHAYETCS MPOBOJAUTH Yy KAXKIOU
TOYKM u3Mepenus. ConpotusieHue R ., "3BMEPSIOT METOMMETPOM.

ITo pe3ynbTaTam U3MEpPEHUI PACCUNTHIBAIOT HAMIPSXKEHUE IPUKOCHOBEHUS.

[Ipu pacyerax HampsHKEHHS MPUKOCHOBEHHUSI C TOMOILb KOMIBIOTEPHOH
MpOrpaMMbl B KQUECTBE UCXOJIHBIX JAHHBIX MPUHUMAIOT: UCIIOJTHUTEIBHYIO CXEMY
3V; 3HaUeHMS TOKA 3aMbIKAHUS HA 3€MJII0; YIEIbHOE CONPOTUBIICHUE TpyHTA. Pe-
3yJIbTaThl U3MEPEHUN HAIPSHKEHUSI IPUKOCHOBEHUS MCIOIB3YIOT ISl TECTUPOBA-
HUS paCYETHOU MOJIEIIH.
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obopynosaHue

Harpyska
. % P>50kr
3asemnaowmn 2
NPOBOAHUK 4
3azeMnuTernb

Puc.8 Cxema nsmepeHus CONpOTUBIICHUS OCHOBaHUS
M — merommertp, 1- nocka, 2 —oposioH, 3 —MeaHas ceTka; 4 - MoOKpasi TKaHb

B cootrBerctBun ¢ I'OCT 12.1.038-82 HampsikeHUs] NMPUKOCHOBEHUS IIPH
HOPMAJIbHOM PEKHUME PabOThI AJIEKTPOYCTAHOBKH HE JOJIKHBI MPEBBIIATH JOIMYC-
TUMBIX 3HAYEHUH (JJ1s1 IepeMeHHoro Hanpsbkenus yactoro 50 I - 2 B).

HamnpskeHus TPUKOCHOBEHUSI K OTKPBITHIM MPOBOJSIIMM YacTSIM PEKOMEH-
JyETCSL U3MEPSATH B CIECIYIOMINX MECTaX:

- Y MECT 3a3eMJIEHHBIX HeWTpael TpanchopmaTtopoB (B Tom uncie TCH), aB-
TOTPaHCPOPMATOPOB, IIYHTUPYIOLIUX PEAKTOPOB, a TAKXKE Y MECT 3a3€MJICHHS 1y-
roracsilux peakTopoB WJIH PE3UCTOPOB;

- Y KQJIUTOK BHYTPEHHUX OTPAXJIECHUM HAPYKHOM AJIEKTPOYCTAHOBKH;

- y nepudepuiHbIX OTKPBITHIX MPOBOSIINX YaCTEH AJEKTPOYCTAaHOBKH, B Ua-
CTHOCTH, Y KQJIUTOK BHEIIIHUX OTPaKICHUII;

- Y CTOEK KOHAEHCATOPOB CBS3H.

OxugaeMple HANPSKEHUS TMPUKOCHOBEHUS U3MEPSIIOT MPHU MOMOIIU BOJIBT-
MeTpa MePEeMEHHOT0 TOKa ¢ OOJIBIIUM BHYTPEHHUM CONpoTHBIeHUEM. OIHH KOHEI]
BOJIbTMETPA MPUCOCAUHSIOT K METAIUIMYECKOMY IITHIPIO, KOTOPBIA MOTPYkKAKOT B
TPYHT Ha pacctosHuud 1 M oT oOopyaoBanus, Ha Tiyouny 0,4 M, Apyroi - K OT-
KPBITOW MPOBOJSIIEN YacTU. Eciin H3MEpEHHOE 0KUAAEMOE HANPSKEHUE TIPUKOC-
HOBEHHS OKa3bIBAE€TCs BbIlIE 2 B, Npou3BOAST U3MEPEHUE HANPSHKEHUS MPUKOC-
HOBEHHMS TTIOBTOPHO NPU IIYHTHPOBAHUHU BOJBTMETPA CONMPOTUBIEHHEM 6 KOM 1O
CXEMe€ IMOJICOeIMHEHHS BOJIbTMETpPA MO PUC. 7.

[Ipn modaszHoM 3a3emMiieHHH HYJEBBIX TOuYeK (a3 aBTOTpaHCHOPMATOPHBIX
TPYIII 3TO HAMPSKEHUE MOKET OBbITh OMacHbIM. VM3MepeHue HampspKeHUs B 3TOM
ClIy4yae CIEeIyeT MPOBECTH MPHU MOMOIIN W30JIUPYIOIIEH IITAaHTH, K KOTOPOU MpH-
KPEIUISETCSl MPOBOJIHUK OT BOJIbTMETpPA, MPeIHAa3HAYEHHBIN JJIs TTOJCOCIUHEHUS K
000py10BaHUIO.

8.8 Onpenesienne pacnpeaejeHusl MOTEHIMAJIOB U TOKOB NMPOMBbIIIILJIEH-
HOM YaCTOTHI 1O 3JIEMEHTAM 323eMJISIIOLIEr0 YCTPOiiCTBA NMPU YCTAHOBUBIINX-
csa Tokax K3

B cersx ¢ sdpdexTuBHO 3a3eMICHHONW HEUTpaIbi0 HAMOOJBIINI TOK TMPO-
MBIIJIEHHON 9acTOThI poTekaeT no 3Y mpu oxnodazHom K3. B cetsix ¢ uzonupo-
BaHHOW HEUTpaJIbI0 MPOTEKaHUE OOJBIIOr0 TOKa Mo 3Y BO3MOXKHO TMPH JBOMHOM
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3aMBbIKaHUM Ha 3eMJII0. B 3TOM ciydyae TOK IPOTEKAeT OT TOYKH 3aMbIKaHUS Ha
3€MJII0 OHOM (a3pl 10 TOUKH 3aMbIKaHUS Ha 3eMIIIO Apyroi ¢assl. [jig Toro uro-
OBl ONPEIEIIUTh BO3MOXKHBIE YPOBHU BO3/ECHCTBYIOIINX Ha BTOPUYHOE 000pyA0BaA-
HUE U KaOenu HamnpsHKEHUM U TOKOB MpPU KOPOTKOM M JBOMHOM 3aMbIKAaHHUU Ha
3€MJII0, TIPOBOJAT M3MEPEHMS PaACHpENENCHUs] MOTEHUHAJIOB U TOKOB Ha 3a3€M-
JAIOLIEM YCTPOWCTBE IPU MMUTALUMM 3TUX PEXKUMOB B coorBercTtBun ¢ CO
34.35.311.2004.

Ha ocHOBaHWH HCTIONHHUTEIBHON cXeMbl 3Y BBEIOMPAOT 000pyI0OBaHUE, HA
kotopoMm mipu K3 Ha 3emitto oxxugaeTcst HanbompIIMii moTeHuuan. Takumu mecrta-
MU SIBISIOTCSA: 000pyJ0OBaHME, MPUCOSAMHEHHOE K CETKE 3a3€MIIMTENS 3a3€MIISIO-
IIMMH TIPOBOJHUKAMHU HAUOONbIIEH JJIMHHBI; TPyIa 000pyAOBaHUsA, Y KOTOPOTO
00JIBIIOE CONMPOTUBIIEHUE METAJUIOCBA3U C OCHOBHBIM 3a3€MIIMTENIEM; 000PY10Ba-
HUE, HanOoJiee yIajJeHHOe U OKaiiiee OT MecTa YCTAaHOBKH BTOPUYHOTO 000pY-
JOBaHMsI (HaIpUMeEp, OT PEJICHHOro IIUTa).

Jliis BeIOpaHHBIX HanOoJsiee omacHbIX MecT UMHUTHPYIOT K3 Ha xopryc 06o0-
pyaoBanus (prc.9) U U3MEPSIIOT pacripeieieHie TTOTCHIIUANIOB 110 3a3eMJISIFOIEMY
ycTpoiicTBy: B Touke K3, B MecTax yCTaHOBKM BTOPHMYHOTO OOOpYIOBaHUS U B
MeCTaX BO3MOXHOI'O BO3JIEHCTBHUSI OMACHOI'O HAINpsDKEHUs Ha KalOenu (Harpumep,
HAa 3a3eMJISIOLUX TPOBOAHUKAX B KAOETbHBIX KaHANAX ).
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3aszemnuTens .I_. | KPY

Puc.9. Cxema npoBeneHus: U3MEPEHUI paciipeiesieHus TOKOB U HaIpsKEHU I
npu umuraunu K3 Ha 3emutro

Nmuranuio K3 npoBoasT mpu mOMOIIM TeHEpaTopa MEPEMEHHOr0 TOKa |
KOMITJIEKTa peocTatoB. COMPOTUBIICHUE PEOCTATOB MOAOUPAIOT TaKUM, YTOOBI
pacrpeiesieHue TOKOB (B MPOLIEHTHOM COOTHOIIEHUH ), TPOTEKAOIIHNX O 3JIEMEH-
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TaM 3a3eMJIAIOIIEro ycTpoiicTBa (060opynoBanus, Heutpansim T, AT), 6110 ouna-
KOBBIM C pacrpejeneHueM TOKoB Ipu peanbHbix K3. Umutarnus K3 Moxer ObITh
npoBe/ieHa 0e3 MPUMEHEHMsI peocTaroB. B sToM ciydyae UMUTHUPYIOT OTIEIBHO
KaXyto coctaBisitonyto Toka K3: ot kaxaoro T/AT u OT SHEpProCUCTEMBI.

[Tpu umutanuu K3 Takke u3MepsroT TOKH, MPOXOISAIINE OT 000pyI0BaHUS
0 3a3eMJISIIOLIEMY TPOBOAHUKY B 3a3€MJIUTENh, IO TPYOOIIPOBOIaM, METAJIIIOKOH-
CTPYKLMSM U 10 KabensiM (00osouka, OpoHs, skpaH). Cxema uU3MepeHus Mpe.-
CTaBJIcHA Ha puc.14.

BB

Kopnyc
BbIKIIOYaTENs

— @ -
F— T
— pyba
. e = ITpy® BO3ZyXOMOANUTKM
3asemnsiowmn _:
NPOBOAHMK Kabenu a
L J —pp [kab
i 77 | ¥
P ///////' Kabenu

3aszemnurens

Puc.10 Cxema u3mepeHus pacmpeaeieHns ToKa 1Mo AJIeMeHTaM 3Y pu HMH-

taruu K3

N3mepeHnst npoBOAAT C MOMOIIBIO CEJIEKTUBHBIX K YaCTOTE UCTOYHMKA IIe-
pemennoro toka UIIT tokoseix kinemen. U3mepsror Tok ot UIIT n B mponeHTax K
HEMY TOKH, IPOXOJSIINE M0 ECTECTBEHHBIM M NCKYCCTBEHHBIM YaCTSAM 3a3€MIISIO-
1IEr0 yCTPOMCTBA.

3Ha4YeHUs TOKOB U HANPSDKEHUM, IIOJyYEHHBIE B PE3YJIbTaTE UMUATALIMOHHBIX
M3MEPEHUN MEPECUNTHIBAIOT K peajibHbIM 3HaueHusIM Toka K3. M3Mepenus nomno-
HAIOT pacdyeTamMu C IOMOIIBI0 KOMIIBIOTEPHOM IporpaMmsbl. Pacuersl mpoBOIAT
npu onHodaznom K3 B cetsax ¢ 3 HekTUBHO 3a3eMIIEHHON HEUTPaIbIO U TBOMHOM
3aMBIKaHMWH Ha 3€MJII0 B CETAX C MU30JMPOBAHHOM HEWUTpalibl0. B kauecTBe ucxon-
HBIX JAaHHBIX JUIA ONPENEIICHUS HAIPSIKEHUM M TOKOB, BO3JCHCTBYIOIIMX HAa KOH-
TpOJIbHBIE Kabeau U BTOpu4yHOE obopynoBanue npu K3 Ha 3emito, MpuHUMALOT:
UCIIOJIHUTENIbHYIO cXeMy 3Y; 3HaueHusi TOKOB OJHO(DA3ZHOTO KOPOTKOTO 3aMbIKa-
HUs Ha KaxjaoM u3 PY nanpsikenuem 110 kB u BbIlie U TOKOB JIByX(da3zHOro 3a-
MbIkaHus Ha PY 6-35 kB; ynenpHOe cOonpoTUBIIEHNE TPYHTA.

Pe3ynbTaTel M3MepeHuil pacnpeneneHnusl TOKOB U MOTEHIHAIOB 1o 3Y mnpu
umuTau K3 nenonp3yroT 11l TECTUPOBAHUS pACUETHOM MOJEIH.

[TonydyeHHyIO CXeMy 3a3€MIIAIOLIETO YCTPOMCTBA BBOJAST B PACYETHYIO IMPO-
rpammy. B mporpamme BOCIIPOM3BOIAT UMUTALMOHHBIE BO3JEHCTBUS, BBINOJHEH-
HbIE Ha 00BEKTE, U POU3BOIAT CPaBHEHHUE pacueToB ¢ u3mepenusmu. [Ipu pacxo-
XKJICHUU PAaCUETHBIX U SKCIIEPUMEHTANILHBIX 3HaUeHUl OoJee, yeM Ha 15%, nmpoBo-
JAT JOIOJHUTEIBHBIE U3MEPEHUS 110 YTOYHEHHIO ITAapAMETPOB CXEMBI 3a3EMIIAIO-
1IEro yCTPOMUCTBA.

29



[locne mocTmkeHUsT COBMNAIEHUS Pe3yJabTaToB B mpexaenax 15%, cuuraror,
4TO pacueTHas cxeMa 3Y COOTBETCTBYET peajbHOM. Jlanmee MpOBOIAT pacydeThl
pacnpenenenus HanpskeHU o 3Y ¥ TOKOB B 3KpaHax, 000JI04Ke UM OpoHE Ka-
Oeneil s KaXX10ro U3 000pyI0BaHUS MPH YACTFHOM CONPOTUBJIICHUU IPYHTA, CO-
OTBETCTBYIOIIEM Haubosiee HeOIaronpUATHBIM KIMMATHYECKUM YCIOBHSM.

8.9 Ompenesnenne TemIoOBOH yYCTOWYMBOCTH 3a3eMJMTeJiell, 3a3eMJIsIIO-
IIMX NPOBOJHUKOB U IKPAHOB KaleJei

JlonmycTUMBbIE TOKM KOPOTKOTO 3aMBIKAHUS JJIsl MUCKYCCTBEHHBIX 3a3€MIISIIO-
IIMX MPOBOJHUKOB M 3a3€MJIMTEJIECH ONPEAENSIIOT, UCXOAS U3 JOMYCTUMOM (IO
1Y 11.1.7.114 e Boime 400°C) Temmepatype Harpesa, mo Gopmyiie:

1 oM — L ’
Snonq

rae S — monepeyHoe ceyeHue MPOBOJHUKA WIIH dKpaHa Kabes, MM’

Sjon — IOMYCTUMOE CEYEHHE M TOKa B | KA MPOJOHKUTETHHOCTHIO BO3-
nevictBus | cexyHna;

g — K03 OUIMEHT, YIUTHIBAIOIINKI MPOIOHKUTEIILHOCTh BO3/IEHCTBUSI TOKA.

Jt+0,09, t<lc

08Jt . t>lc

3HaueHus S, MPUBEJCHBI B TAOIHIE 3.

Tabnmumna 3 - Jlomyctumoe cedeHue S,,; AN MPOBOJHUKOB MpH TOKe | KA
JUIMTEJIBHOCTBIO 1 C.

S
Tun npoBogHMKA e
POBOA MM°/KA
['opu30HTAIBHBIN CTAIBHOM 3a3€MIIUTENb 14,0
3a3eMIIIOIIN TPOBOJIHUK U3 CTaJIU, TOJACOEAUHEHHBIN K aIl- 165
rapary ’
["opr30HTAIBHBIN MEAHBIN 3a3EMIUTEND 4,6
3a3eMJIIAIOIIMI MPOBOHUK U3 MEIU, TOACOEANHEHHBIH K all- 54
rapary ’
Apmartypa xene300eToHa 30,3

Pacuér Temneparypbl HarpeBa MEIHBIX U aJTIOMUHUEBBIX DKPAHOB KOHTPOJIb-
HBIX Ka0eseill Mpu KOPOTKHUX 3aMBIKaHUSX B 3JIEKTPOYCTAHOBKAX HAIMPSKEHUEM
110 kB u BbIIIE TPU 3a3€MJIEHUH YKPAHOB C ABYX CTOPOH ITPOBOAMUTCS IO BhIpaXe-
HUIO:

U 15
AO=T| == | VT e

A® - HarpeB skpana kaoens (B °C),
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U,., — MpUI0o’)keHHOE K 3a3eMJIEHHBIM KOHIIAM dKpaHa HampsoKeHHeE, 00yCIoB-
JICHHOE HEIKBUIIOTEHIIMALHOCTHIO 3a3eMIISIONIETO yeTpoiicTBa (B), (M3mepenHoe
1o cXxeMe puc. 13 u nmepecunTaHHOE Ha pealibHbIN TOK K3).

L - munHa xabens, (M)

T — BpeMsl OTKJIFOUEHHUS KOPOTKOTO 3aMbIKaHUs, (CEK).

Pacuer HOHYCTHMOﬁ INIOTHOCTHU TOKaA IIO 3a3CMJIAIOIICMY IIPOBOJHHKY BbI-

MOJIHSIOT Ha ocHOBaHuu 11.1.7.126 I1YD 7-e uznanue.
| k

s ° Jt
r1e | — MaKCUMaJIbHO JIOMYCTHMAas TUIOTHOCTh TOKA ISl 3aIUTHOTO TIPOBO/I-
HUKa,
S - WIOIIA (b IONEPEYHOT0 CEUCHHS 3AIMUTHOTO [POBOIHAKE, MM-;
| — TOK, IpOTEKAOMINI TI0 3alTUTHOMY IIPOBOJHUKY, A;
t — Bpems mpoTeKaHusl TOKA 10 3al[UTHOMY MIPOBOJIHUKY; (COOTBETCTBYET
MoJIHOMY BpemMeHu oTkioueHus: K3 — ne 6osee 5 ¢), c;
K - ko3¢ dumrenT, 3HaueHNue KOTOPOTO 3aBUCUT OT MaTepraa 3aluTHOTO
MIPOBOHMKA, U30JISIIUHN Kabels, HauadbHOW U KOHEUHOM TeMIIepaTyp
Harpesa.
3nauenue K uist 11 3alUTHOTO TIPOBOJIHKKA; OepyT U3 Tadbmubl 1.7.6 TIYD.
Ecnu tum u3osnsiun kabenst He U3BECTEH, TO OepYT 3HAYCHUS K, COOTBETCTBYIOIIHE
Temmeparype Harpesa 160 °C.

8.10 Onpenenenne pacnpeaeeHuss UMIYJIbCHbIX HANPSKEHUH NMPH KO-
POTKHX 3aMBbIKAHMSAX HA 3€MJII0, yIapaxX MOJHUH B MOJIHHEOTBOAbI U MpPOTe-
KAHMHU TOKOB Yepe3 OrPaHu4YuTe | NepeHanpsKeHui

8.10.1 NmmynbcHBIC TTOMEXH MPU KOMMYTAIUSAX CHIOBOTO 00OPYIOBaHUS U
KOPOTKHUX 3aMBIKaHUSX Ha IIMHAX PACIPEAEIUTEIBHOIO YCTPONCTBA

[Ipyn koMMyTanusx (depe3 eMKOCTH 00O0pPYJOBaHUS HA 3€MJII0) U KOPOTKHUX
3aMBIKaHUSAX Ha 3€MJII0 (4epe3 MECTO 3aMbIKaHUsA) B 3Y MPOXOAUT MUMIYJIbCHBIN
TOK BBICOKOW yacToThl. Ha 000pynoBaHMM BO3HHMKAeT CKayOK MOTeHlHana. Bos-
pOCIIMI TOTEHIIMANl C OMpPEAeICHHBIM KOA(DPUIMEHTOM OcCTabieHUsl mepeaaeTcs
1o KaOeJssiM Ha BXOJbl BTOPUYHOTO 00OPYIOBAHHUSL.

BricokouacToTHyto (BU) cocTaBisiollyto TOKa KOPOTKOTO 3aMbIKaHUSI UM U-
TUPYIOT IIPY MIOMOLIM F€HEpaTopa BHICOKOYACTOTHBIX MMITYJIbCOB. CXeMa u3Mepe-
HUM npuBeaeHa Ha puc.11. Jlnsg uamepenuii BBIOUPAIOT IENH, TS 0XKUIAeTCS Hau-
00BN ypOBEHb MOMEX. TaKUMU LEMSAMU SIBJISIIOTCS LENU HANpsKEHUs] U TOKa,
JVCKPETHBIE U IPYrUe LEMH, Il KOTOPBIX BXOJHOE COITPOTHUBIICHUE HA ammapary-
pe B HOpMaIbHOM pexknumMe Oosbiie 1kOM (Hanpumep, pa30MKHYThIM KOHTAKT).
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MTI TepmuHarn
1 )

3naHue PLY V

< TOpU3OHTanbHbIE
3azemnuTenv

Puc.11 Cxema uzmepenuit npu umurtanu BY Toka KOpOTKOT0 3aMbIKaHUS

['eneparop BbicOkOYacTOTHBIX HMITyJIbcoB (I'BUM) mopkmrouaror omHuM
BBIXOJIOM K 3a3eMJISIFOIIEMY MPOBOJAHUKY 000pynoBanus Ha PY, k koTopoMy npu-
XOIIAT Kabenu OT BTOPUYHOIO 00OpYAOBaHMs, a BTOPOM BBIXOJI T€HEpATOpa 3a3eM-
JSIIOT Ha paccTosiHuM He MeHee 50 M oT JaHHOro obopynoBanusi. HeoOxoaumoe
pacCTOsSIHUE MEXKITY 000pYAOBAHUEM U DJICKTPOIOM OMPEAEIISIOT 1o Tadbnuie 4.

Ta6J'II/II_Ia 4 — 3aBHCUMOCTD PacCTOAHUA 1O YAAJICHHOI'O 3JICKTpOAd OT YACIBbHOI'O
COIIPOTHUBJICHUA I'PYHTA

VY aensHoe conporuBiaeHue rpyHra | Heobxoaumoe paccTosiHue 10 yna-
£, OM=M JIEHHOTO JIEKTPOJa, M
<1000 50
1000-2000 60
2000-5000 70
5000-10000 80
10000-15000 90

B 3azemuisironiuii mpoBoiHUK 00opyaoBanust ogarot ot I'BUM konebarensb-
HBIM 3aTyXaloMi UMITYJIBC C aMITUTYI0M Ooiiee 2A , AEKPEMEHTOM 3aTyXaHUs 3-
5, ¢ pa3nuyHOI yacToTON KoneOaHuil (He MeHee TpeX 3HAYEHHUI 4acTOThl Koseba-
Huit). Ha peanbHBIX 00bEKTaX 4acTOTa KOJICOAHUN MMITYJIbCHBIX TOMEX MOXKET U3-
MEHATBCA OT JIECATKOB KUJIOTepLl 10 AECATKOB Merarepl. M3mepenus npu tpex
PaA3JIMYHBIX 4aCTOTAaX MO3BOJIAIOT YCTAHOBUTH 3aBUCUMOCTH MMITYJIBCHOT'O COIIPO-
THUBJICHUSA U YPOBHS MMITYJILCHBIX IIOMEX OT 4acTOThl. IIpu mepecdere k peanbHO-
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My TOKY MCHOJIb3YIOT MOJTYYEHHYIO 3aBUCUMOCTD JJIsl ONPEIENEHUS] UMITYIbCHOTO
CONMPOTHUBJIEHUS] HAa YacTOTE, KOTOpas Haubojee OiM3ka K OCHOBHOM yactore BU
cocraBJsroneit Toka K3.

Ha Bxojax BTOpUYHOTO 000pYA0BaHUSI UMITYJIBCHBIM BOJBTMETPOM WJIH OC-
nusuiorpagoM u3Mepsitor (OHOBBIC 3HAUEHHS MTOMEX MPH BBIKIIOYEHHOM T'eHepa-
Tope. Bxitoyarot reHeparop u npu (GUKCUPOBAHHBIX AMIUIUTYAE M YacTOTE KoJie-
OaHMI1 UMITyJIbCA TOKA MPOBOJAT MU3MEPEHUS CUH(]A3HBIX (MPOBOA-3EMIISI) U IPO-
TUBO(A3HBIX TOMEX (MPOBOJI-TIPOBO/I) Ha KJIIEMMax B MECTE MOAKIIOUEHUs Kabenen
K BTOPUYHOMY OOOPYIOBAaHUIO HMITYJILCHBIM BOJTMETPOM HIIA OCITUILIOTpadoM.

OIHOBPEMEHHO C M3MEPEHHEM IOMEX B IIEMSAX BTOPUYHON KOMMYTaIlMU
MPOBOAAT U3MEPEHUE MOTEHIIMANIa Ha 3a3€MJICHUU OO0OpPYJOBAaHUSI U OTPEACIISIOT
UMITYJIbCHOE CONPOTUBICHUE (Zyym. o60p ) PACTEKAHUIO TOKa ¢ 3Y 000pymoBaHM,
KAaK OTHOIIIEHUE MAaKCHUMAaJbHbIX 3HAUEHUN HAIpPsDKEHHS U Toka. V3MepeHwue mo-
TEHIIMaJla Ha 3a3€MJICHUU OOOpYAOBAHMS H3MEPSIOT C MOMOIIbI0 MUMITYJIBLCHOTO
BOJITMETPA OTHOCHUTENILHO 3€MJIM Ha paccTosiHuu He MeHee 50M (cm. Tabdmn.4) B
MIPOTUBOIOJIOKHOM HAIIPAaBJICHUU OT MECTA 3a3€MJICHUS T€HEpaTOopa.

JlomyckaeTcst U3 rpyIibl OJJHOTUITHOTO 00OpyAOBaHUs, HAIIPUMED, BBIKIIIO-
yaTelield, BIOpaTh HE MEHEEe JBYX M MPOBECTU U3MEPEHHE UMITYJIbCHBIX TTOMEX B
LEMSIX BTOPUYHON KOMMYTAIIMU TOJIBKO 3TUX 3JIEMEHTOB 000PYy10BaHUS.

3areM pacCcUMTHIBAIOT KOA(P(UIIMEHT Nepeaaydn

KHEPEI[:U3a3.060p/ UHOM,I/IMI/IT: II/IMI/IT*ZI/IMH.060p/ UHOM,I/IMI/ITI
MOKA3bIBAIOIINI, KAK YMEHBIIIACTCSl aMIUIUTYa UMITYJIbCa HANPSsKEHUS MPU MPO-
XOXKJICHUU 10 KaOelo OT 00OpyAOBaHHUs J0 BTOPUYHOTO OOOpYAOBaHUA. 311€Ch
Usas.060p= Dt Zinnim.o60p — HOTEHIIMAN HA 3a3€MJIEHMH 000PYIOBaHUS, |yyyr — TOK OT
reHepaTopa MpyU UMUTALMOHHBIX U3MEPEHUSX, Upoy yyur — IOMEXA BO BTOPUYHBIX
LETISIX.

Onpenenenne Kpppeq NpoBoIaT A Haubosiee Onm3Kkoro u Haubosee yna-
JeHHOro o0opynoBaHus. B mpomekyTounslx cinydasx Kpgpgy onpeaenstor auHen-
Holt mHTepnoysanuei. J{na PY, rae uncno sueek npeswimaet 10, HEOOX0IUMO BbI-
MOJIHUTh U3MEPEHUSI U Ha OJHOM-JIBYX NMPOMEKYTOUHBIX dJIEMEHTaX 00OpyaoBa-
Hus. [ TpanchopmMaTOpOB HANPSHKEHUS, BTOPUYHBIC IIEMH KOTOPHIX 3a3E€MIISIOT-
cst Ha PY u3mepenust He0OX0IMMO MPOBOAUTE BO BCEX CITydasiX.

JI1st Kak10oro 000py0BaHUsl, K KOTOPOMY MOJIXOST KOHTPOJIbHBIE KaOeiu,
U3MEPSIOT Zypnm o60p-

Pe3ynbTaThl M3MEpEHUII MOMEX BO BTOPUYHBIX IIEMSAX MEPECUUTHIBAIOT K
HanOoJbIIEMY BO3MOXKHOMY 3HaueHuto BY coctaBmstomeit Toka K3 (Igy). Peansb-
bl Tok K3 omnpenensitoT pacyeToM WM IJid MPUOTUKEHHONW OLEHKU OepyT U3
TaOJIUIIHI .

Tabmnia 5 - MakcnManbHbIe 3HAYEHNS BBICOKOYACTOTHOM COCTABIIAIOIIEH
toka K3

Uy, «B 110 220 330 500 750

IBy A 1,2 2,5 4 6 11

3neck UH — HOMUHaIBHOE Hanpsixenue PY;
|3y — BEICOKOYACTOTHAS cocTaBJsgronias Toka K3.
Hanpsixkenne nomexu npu K3 onpenernstor, Kak:
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Usiom, k3= I8u™ Zunn.osop’ Kriepea:

[TonyyeHHOE 3HAUE€HHUE CPABHUBAIOT C JOMYCTHUMBIM Uil armapaTypbl 3Ha-
yenueM (cM. ['OCT P51317.6.5-2006).

Pe3ynbTaThl n3MepeHrs UMITYJIbCHOTO COMPOTHUBIICHUS UCTIOJIB3YIOT JIJISl OIl-
peneseHnst BO3MOKHOCTH OOpaTHOTO MEPEKPBITHS C 3a3eMJICHHsI 000pYI0BaHUS HA
BTOpHUUHBIE 1lenu. [lepekpriTie HanboIee BEpOSITHO Yepe3 KIEMMHHUK Ha 000py10-
BaHUM, K KOTOPOMY MIPHUCOEIUWHEHbI BTOpuuHble Ienu. [[poOuBHOE HampskeHue
W30JISIIIAKA THIIOBBIX KIIEMMHHUKOB TPY MMITYJIbCHBIX HAIPsDKEHUSAX (JacToTa KoJie-
Oannii Beire 100kI') cocraBiser He MeHee 10kB. Takum 00pazoM, HEOOXOAMMOE
YCJIOBHE OTCYTCTBHS 00PaTHOTO MEPEKPBITUS €CTh Usys o50p <1 0KB.

8.10.2 ImnynbcHBIE TOMEXU MPHU yAapax MOJIHHUH, CBSI3aHHBIE C TIOIBEMOM I10-
TEHLHAJIA 3a3EMIIUTENS

Jlnis onpezaeneHus BO3MOKHOTO 0OpaTHOTO MEPEKPHITHS M30JSAIUN Kabenei
BTOPUYHBIX IENEH MPOBOJIAT U3MEPEHUsl paclpeesieHus] OTEHIIMAIOB M0 3eMJle
P UMUTALMU yJ1apa MOJIHUM B MOJHHUEIPUEMHHK C MTOMOUIbIO T€HEPATOpa UM-
MYJIbCHBIX TOKOB.

Ha PV reneparop UMITyJIbCOB TOKa MOJKIIOYAIOT MEXKIY 3Y MOJIHUEIIPUEM-
HUKa U 3a3€MJICHHBIM 3JIEKTPOJOM Ha PaccTOsiHUM He MeHee 50 M OT MOJHUEIpH-
eMHuKa. V3MepstoT MOoTeHIHAbl Ha 3eMJie BOJIM3U KaOeIbHBIX KaHAJOB U JIOTKOB
OTHOCHUTEJIBHO TOYKH, yIAJICHHOW Ha paccTosiHue He MeHee S0 M B HalpaBJICHUU
IIPOTHUBOIIOJIOKHOM OT TOYKH 3a3eMJieHus reHepartopa. llpu mmuranmm ynapa
MOJHUU B 3[aHUS U COOPYXKEHUSI TEHEPATOp HUMIIYJIbCOB TOKA MOJKIIOYAIOT K
MOJIHUETIPUEMHHKY (CTE€PKEHb WM CETKA) HAaBEPXY 3/1aHMSI U K JIEKTPOJy B 3€MIIE
Ha paccTosiHUM HE MeHee 20 M OT 3/1aHusl.

OcCymIeCTBIAIOT UMHUTAIMIO yIapa MOJHUM B MOJIHUEIPUEMHUK, U U3MEPSI-
I0T MOTEHIMANbI B 3JaHUU OTHOCUTEJIBHO TOYKH, YIAJIEHHOM OT 3[aHUs Ha pac-
CcTOsiHUE He MeHee 20M B HapaBJIE€HUHU, IPOTUBOMOJI0KHOM OT TOYKH 3a3€MJICHUS
re”Heparopa.

N3MepeHust npoBOAST HE MEHEE YEM MIPU JBYX Pa3JIMUHbBIX UMITYJIbCaX TOKA
C BpeMeHeM (DpOHTa UMITYJIHLCOB TOKA, OTIMYAIOIINXCS OoJiee ueM B 3 pas3a B qua-
nma3zone ot 0,25Mkc 1o 10MKc.

[TonyueHHbIe pe3yJbTaThl U3MEPEHHI EPECUNUTHIBAIOT K TOKY MOJIHMH B CO-
orBetcTBUU ¢ CO 34.21.122-2003. KosdduimenTt nepecyera mpUHUMAIOT TIPO-
MOPIIMOHATBHBIM OTHOIIICHUIO TOKa MOJIHMHM K TOKY OT T'€HepaTopa MpU YCJIOBUU,
4yTO BpeMsi (PpOHTA U JJIUTEIHHOCTh MMITYJIbCAa MPU UMUTALUU OTIMYAINCH OT
HOPMHPYEMBIX MapaMeTPOB UMITYJbCa TOKa MOJHUM He Oonee, yuem Ha 10%. Eciu
BpeMsi PpOHTA U JUIUTEIBHOCTh UMITYJIbCA TTPU UMUTALIMKU OTIUYAIUCH OT HOPMHU-
pPYEMBIX TapaMeTpOB HUMITYJbCa TOKa MOJHUHU Oosiee, ueM Ha 10%, mpou3BOaAT
AKCTPAMOJISAIMIO PE3YyJIbTATOB W3MEPEHUM MPU PaA3IMYHBIX HMMITYJIbCaX TOKa K
HOPMHPYEMBIM 3HAYCHUSIM BpeMEHU (PpoHTa UMITYJIbCA.

Pacuetsl pacnpenenieHls UMITYJIbCHBIX MOTEHIIMAJIOB MPOBOJST MPU MOMO-
M KOMITBIOTEPHOUM mporpamMebl. Pe3ynbTaThl pacuera, IpOBEACHHOTO JJIsSl YCIIO-
BUM MMHUTALMM, CPABHUBAIOT C pe3ynbTaramu uzMmepenuu. [lpu pacxoxnenuu pe-
3yJbTAaTOB PacUeTOB M M3MEpeHH Oosee, yeM Ha 20% pexoMeHyeTcsl TOBTOPUTD
M3MEPEHUS MPU APYrUX HAMPABICHUSIX PAa3HOCA BJEKTPOJOB U YTOUHUTH pacyeT-
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HYIO CXEMY M UCXOJIHBIE JTAHHBIE 71 pacdyeTa (Hampumep, yaeIbHOEe COMPOTUBIIE-
HUE IPYHTA).

8.11 OnpenesieHue KOPPO3UOHHOIO COCTOSIHUSL 3a3eMJISIIOIMX MPOBOJI-
HHKOB U 3a3eMJINTEJIeH

Koppo3noHHOE cOCTOsIHME 3a3eMIISIFOILIUX TPOBOJIHUKOB U 3a3€MIIMTENEN OIl-
pEeAesIIOT MyTeM BBIOOPOYHOTO BCKPBITHSA U OCMOTpA 3a3eMIIMTENIEH U 3a3eMIISIO-
IIUX TPOBOJIHUKOB, HAXOISIINXCS MO 3EMIIEH.

Br160podHOE BCKPBITHE AOHKHO MTPOBOIUTHCS, KaK TIPABUIIO:

- Y MECT 3a3eMJICHUsI HeWTpasied TpaHcPopMaTopoB, PEAKTOPOB, pa3psIHU-
koB, OITH, kopoTko3ambIKaTeneu;

- B MECTax pacoJIOKEHUSI TOPU3OHTAIBHBIX HUCKYCCTBEHHBIX 3a3eMJIUTENEH,
00ECIIeUNBAIOIINX METAJUIOCBA3M MEXIy 3a3eMIISIONIMMH ycTpoiicTBamu OPY
Pa3HBIX KJIACCOB HAIPSKEHUS;

- B MECTax MOACOCAMHEHUS 3a3eMJISIONIMX IPOBOJHHUKOB, BBIXOIAIINUX W3
31aHUH, K BHEIIHEMY 3a3EMJISIIOIIEMY YCTPOMCTBY;

- y 00opya0oBaHUs, HAXOASAIIETOCs Ha nepudeprun OTKPBHITON YacTh AJIEKTPO-
YCTaHOBKHU (PAaBHOMEPHO 10 BHEIIHEMY KOHTYPY 3JIEKTPOYCTAHOBKH).

Oco0oe BHUMaHHE CIEIYET YJEISTh OCMOTPY 3a3eMIISIONIUX MPOBOIHUKOB
0/l HOBEPXHOCTHIO TPYHTA Y MECTA UX BXOJa B TPYHT.

OO6m1ee yuCI0 MECT MPOBEPKHU JOJKHO ObITh He MeHee 10, a ISl OTKPBITHIX
ANEKTPOYCTAHOBOK OOJBIION TUIOMIAINA MOXET ObITh YBEIUYEHO O 0,1S, rze S-
ILIOIIA (b ICKTPOYCTAHOBKH B M’

Ha ocHOBe pe3ynbTaTOB BCKPBITHSI OMPEACISIOT CYIIECTBYIOIIME HA MOMEHT
MPOBEPKU MUHUMAJIbHBIEC Pa3Mepbl MONEPEYHOTO CEUYEHUSI 3a3€MIISIIOIIUX TTPOBOJI-
HUKOB WM 3a3€MJIMTEJICH, U BBIMIOJHSIOT UX MPOBEPKY HA TEPMUUYECKYHO YCTOWYH-
BOCTH (cM. 11. 8.8). DnmeMmeHT 3Y H0/DKeH ObITh 3aMEHEH WJIM YCHIICH, €CIIi KOPpOo-
3MOHHOE pa3pylICHUE HAPYIIAET €ro TEPMHUUECKYIO0 YCTONYUBOCTb.

Ecnu ceyeHne ynoBIETBOPSAET YCIOBUK TEPMUUYECKOM YCTOWYMBOCTH, TO IO
ONPEICICHHOMY CHM)KEHHUIO TTONIEPEYHOT0 CEUEHHUSI 3a3€MIISIIOLIUX TPOBOAHUKOB U
3a3eMJIUTEIIEH U CPOKY IKCIUTyaTanuu 3Y JENaroT OLIEHKY CPOKa CHUYKEHHS cede-
HUS 0 peaesna TEPMUIECKOW YCTOUYUBOCTH.

Cpok clienyrolieil mpoBEpKHM HAa3HAYalOT Ha TOJ, MPEAUIECTBYIOIIHI TOIY
CHIDKEHHUSI CEUCHHUsI JI0 MpeJiesia TePMUUYECKON YCTOMYMBOCTH, HO HE TIO3/THEE, YEM
yepes 12 siet nocne Tekymen NpoBepKH.

[Ipu MOBBIIIEHHOM KOPPO3MOHHOM HU3HOCE 3a3€MIISIFOIIUX MPOBOJHUKOB U 3a-
3eMIIMTENCH i omnpeseieHusl JajdbHeUIlero cpoka dKerryatanuu 3Y Heo0Xxoau-
MO BBITIOJIHUTh U3MEPEHHS M PacueThl KOPPO3MOHHBIX XapaKTEPHUCTUK I'PYHTA, a
TaKXke OINpeeSIeHUe HATUUUS OJTy>KIar0IIUX TTOCTOSTHHBIX TOKOB.

8.11.1 OmpeneneHre KOPPO3HOHHBIX XAPAKTEPUCTUK TPyHTA W pacy&THas
OILICHKA BO3MOYXHOT'O CHHXKEHUSI CEYEHUSI B PE3yJIbTaTe KOPPO3UHU.

Hacrosmuii pa3gen OTHOCUTCA K 3a3€MIIIOLIAM YCTPOWCTBAM, BBINOJIHEH-
HBIM U3 CTATBHBIX 3a3¢MIINTENICH H CTATBHBIX 3a3¢MUISIOIHX [POBOJHUKOB".

? [pu MHBIX MaTepHanax (Me/Ib, IyKEHAS Me/Ib U Jp.) CIELYeT IPOBEPATH KOPPOMIO PACIOTOKEHHBIX HA Tep-
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Koppo3uoHHbIE XapaKTEpUCTUKU TPYHTA OMNPEIACTSAIOT NYyTEM HU3MEPEHUSs
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIMAIA CTAIM B TPYHTE (©p; U DKBUBA-
JIEHTHOTO YJIENBHOIO CONPOTHUBIIEHHUS BEPXHErO CJIOS TPYHTA Pyopp - 110 IMOITyYEH-
HBIM JIAHHBIM BBITIOJIHSIIOT PACUYETHYIO OLICHKY BO3MOKHOTO CHM)KEHUSI CEYEHHUS B
pe3yJIbTaTe KOPPO3HUH.

H3MepeHne 3JIEKTPOJIHOI0 OKHMCIUTEILHO-BOCCTAHOBUTEILHOIO MOTEHIIMANIA
CTaJIM IIPOBOJIST MO CXeMe, MMoKa3aHHOU Ha puc.12.

Ha cxeme mokazansr: DC - menHOoCyIb(aTHBIN 37eKkTpoa cpaBHeHust; 311 — 3a-
3eMJISIFOIANA TTPOBOJHUK B MECTE U3MEPEHUM; MB - MUJIIIMBOJIBTMETP TTOCTOSIHHO-
rO HampsDKEHUs ¢ OONBIITUM BXOJHBIM conpoTuBiieHueM (He MeHee 10 MOm).

DNEKTpOJl CpaBHEHMS YCTAHABIMBAIOT B MPEABAPUTEIIBHO OYMIICHHBIN (OT
TpaBbl, MIEOHS U T.II.) U YBIXKHEHHBIA IPpyHT Ha paccTosHuu 0,5—1 M oT mpoOHo-
ro 3jekTpoaa. Mexay HUMU U3MEPSIOT Pa3HOCTh MOTEHIHAIOB (o5, COCTABIISIO-
nyro 00eruHO 200—650 MB. Ecnu u3MepeHHOe 3Hau€HHUE (., BBIXOJIUT 3a ITHU
npezaensl 6onee yuem Ha 100 MB, uiu umeet oOpaTHBIN 3HAK, TO ATO O3HAYAET, YTO
Ha TIPOIIECChl TPYHTOBOW KOPPO3WHU HAJOXKEHA DJEKTPOKOPPO3Us OIYKIAOIMIMMU
ToKamu (cM. 1. 8.12.4).

311
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Puc.12 Cxema u3mepeHus: OKUCIUTEIHHO-BOCCTAHOBUTEIBHOTO TIOTEHITHANA
CTaJu B TPYHTE

M3mepeHrne HKBUBAJICHTHOIO YIEIBHOIO CONPOTHUBICHUSA T'PYHTA IIPOBOMSAT
METOJIOM TNpPOOHOro 3jeKkTpoda. B kauecTBe MpOOHOIrO 3JIEKTPOJia UCHOJIb3YIOT
CTaJIbHOM 3JeKTpo fuaMeTpoM 10 MM, MOrpyXEHHBIM B TPYHT Ha riyouny 0,5 m.
[IpoOHBII 37EKTPO MOTPYKAETCA B TAKOM MECTE, YTOObl HE 00pa3oBaioCh Ciy-
YaHOT'O KOHTAaKTa C 3a3¢MJIMTEIIEM.

W3mepsitoT conmpoTuBIIEHHE MPOOHOTO 3JeKTpoaa R, Kak cOnmpoTUBIEHUE
MEXIY MNPOOHBIM 3JEKTPOJOM U 3a3€MIISIOIIMM YCTPOWCTBOM. DKBHUBAJICHTHOE
YAEIBHOE COMPOTUBIICHUE TPYHTA PACCUUTHIBAIOT MO BBIPAKEHHUIO:

Poks = 016 RH3

PHUTOPHH IIEKTPOYCTAHOBKH CTAIBHBIX TPYOOIPOBOJIOB, AIIOMMHUEBBIX 000JI0UeK Kabesel, apmarypsl x/0 ¢pyHna-
MeHTOB ¥ 1p. Ha 3T paboTbl HacTosIIMI cTaHIApT HE PaCIPOCTPAHSETCS.
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PacuérHas olleHKa BO3MOYKHOI'O CHYXKEHUSI CEUEHHUsSI B pe3ysbTaTe Koppo3uu. [1o
U3MEPEHHOMY 3JIEKTPOJAHOMY MOTEHIMAIY U YAEIbHOMY 3JIEKTPUUECKOMY COMPO-
TUBJICHUIO TPYHTA ONPEEIISAIOT HOMEP 30HbI KOPPO3UOHHON OMACHOCTH 3y

®,.[—-125

p3K8

3.=6,167-0,833-In

3navenus 3,, paBHbie 0; 1; 2, COOTBETCTBYIOT OOJIBIION OMTACHOCTH KOPPO3UH;
3Ha4YeHUs 3y, paBHbIe 3 U 4, — cpellHEel CTENEeHN OMaCHOCTH; paBHBIC 5 U Oojee —
ci1aboii cTeneHn onacHOCTH. JluHamMuKa U3MEHEHHs TITyOMHBI KOPPO3UH BO Bpe-
MEHH TSI pa3IMYHBIX KOPPO3HOHHBIX 30H MTOKa3aHa Ha puc. 13.
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Puc.13 3aBucuMocTh NIyOMHBI KOPPO3HUU CTANIBHBIX 3a3eMIHTENEH (dc,) OT Bpe-
MEHU IS PA3IMYHBIX KOPPO3HUOHHBIX 30H

[To xpuBbIM puc.13, 3Has CPOK C MOMEHTa COOPY>KEHHUs MOJCTaHIINH, MOKHO
CAenaTh MPOTHO3 KOPPO3MOHHOTO YMEHBIICHUS Ce4YeHUs 3aszemuurenci. Pacuér-
HOE 3HAYEHHUE KOPPO3UU MPOBEPSIIOT BCKPBITHEM 3a3€MIIMTENS B TOYKAX U3MEpe-
HUs. B mepByto ouepenp BCKpBITHE IPOU3BOIUTCS B TEX TOUKAX, I IO PE3YJIbTa-
TaM U3MEPEHHI BBIYKMCIIEH HAUMEHBIIINI HOMEP KOPPO3UOHHOW 30HBI 3.

KonmnuecTBEHHYI0 OLIEHKY CTENEHW KOPPO3MOHHOTO M3HOCA MPOU3BOIAT ITy-
TE€M U3MEPEHHUs XapaKTEPHBIX pa3MEpPOB, 3aBUCAILMX OT BHUJIa KOPPO3UU. DTH pas-
MEpBbI ONPEIEIAIOT ITOCE YIAJIECHUs C TOBEPXHOCTH JIEMEHTA IIPOLYKTOB KOPPO-
3ud. [Ipy CIIOMIHONM MOBEPXHOCTHOW KOPPO3UU XaPAKTEPHBIMHU pa3MepaMu sIBIIs-
I0TCSl JIMHEWHBIE pa3Mepbl MONEPEYHOT0 CEYEHUsS MPOBOJHUKA (AMAMETP, TOJIILIH-
Ha, IUPUHA), U3MEPSIEMbI€ IITAaHTEHIUPKYJIeM. [Ipu MecTHOI S3BEeHHOI KOppO3Uun
U3MepsieTcs TIyOrMHa OTAEIBHBIX 5I3B (HampuMep, ¢ IOMOIIbIO IITAaHTCHIUPKYIIS),
a TakKe IUIOIAb 3B Ha KOHTPOJIUpPYEeMOM yudacTke. [ myOuHy Koppo3uu orpese-
JSOT CPAaBHEHHEM M3MEPEHHBIX MOINEPEUHBIX PA3MEPOB JJIEMEHTA C MPOEKTHBIMU
3HAYECHUSIMH.
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W3mepennas riryOuHa KOPpO3Ud JOKHA OBITh, KaK MPAaBWIJIO, MEHBIIIE pac-
yétHoil. Ecnu cpenHee 3HaUeHUe riyOMHBI KOPPO3UHU MPEBBIIIACT pacu€THOE, Clie-
JIyeT MPOBECTH OTPECICHUE HATMYUS OJIy>KIAIOIIMX MTOCTOSHHBIX TOKOB.

8.11.2 Onpenenenne HAMUYKS OJIYKIAIOMIMUX ITOCTOSHHBIX TOKOB.

[IpeaBapurtenbHOe OmpeesieHne HaTu4Ks Oy KIAar0IINX MOCTOSTHHBIX TOKOB
MPOU3BOMAAT TMPU HU3MEPEHUU OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO TOTEHIIMAJIA
(cm. m. 8.11.1). Ilpu oTAMYMK U3MEPEHHBIX 3HAYEHUN (o, OT XapaKTEPHBIX MPOBO-
JATCSL IOTIOJTHUTENIbHBIC U3MEepeHUs Ha miepudepun 3Y 1mo cxeme, MOKa3aHHOW Ha
puc.14.

ol

oC

OnexTouduImpoBaHHAas XKeJIE3HAS TODOTA — HCTOYHHUK OJIVIKIAIOMINX TOKOB

Puc. 14 Onpenenenue Haau4us Oy>KIAIOIMINX TOKOB Ha 3Y

N3mepenus nmo puc.1l4 npoBoAsST MpH MOMOIIM BOJBTMETPA MOCTOSHHOTO
TOKa C OOJBIIMM BXOJHBIM CONPOTHBICHHEM U MEIHOCYIb(PATHOIO 3JIEKTPOJa
cpaBHeHus: DC. Mennocynb(haTHBIN 3JIEKTPO] YCTAaHABIMBAETCS HA PACCTOSHUU 3 -
5 M ot kpas 3V, BonbTMeTp noakiroudaercs K 3Y u OC. [logkioyeHue Kiemm
BOJIBTMETPA OCTAETCS NOCTOSHHBIM B ITpoliecce u3MepeHuil. M3mepenust npoBoasT
B pa3HbIX Toukax nepudepun 3Y. IlpusHakom Hamuuus 0Ty AArOIIETO MOCTOSH-
HOTO TOKA SIBJIIETCS M3MEHEHHUE 3HaKa NoTeHIrana 3Y mpu U3MEHEHUU TOYKH W3-
MEpEHUS, WIIM B MOMEHT MTPOXO0KJICHUS 3JIEKTPOBO3a.
[Ipy Hanmuuuu ONyXAAIOUIMX TOKOB B MPOEKT PEKOHCTPYKIUHU 3Y TOJKHBI
OBITh BKJIFOYEHBI MEPBI U CPEICTBA 3ALUTHI.

9 TpedoBanust kK 0popMJICHHIO Pe3YJbTATOB KOHTPOJISI COCTOSIHMSA 3a-
3eMJISIIOLIIUX YCTPOMCTB

ITo pesynbTaTam MpPOBEICHHOTO KOHTPOJISI COCTOAHUSA 3Y cocTaBisaoT Tex-
HUYECKHI OTYET, B KOTOPOM JOJKHBI ObITh MTPEICTABICHBI:

- XapaKTepUCTHKa 00bEKTa;

- pe3ynbTaThl U3MEPEHHI U PACUETOB;

- aHaJIU3 PE3YNbTATOB POBEPKU COCTOSHUS 3Y;

- 3aKJIIOYCHHUE O COOTBETCTBUHU 3Y TpeOOBaHUSM 3JEKTPOOE30MACHOCTU U
OMC.
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B 3aknroueHnn peKoMeHIyeTcs yKazaTh Ha COOTBETCTBHE/HE COOTBETCTBUU
3Y TpeboBaHusM HOpMaTHBHBIX aokymeHToB: [IVD, IITO, IITO3II, T'OCT
12.1.038-82, TOCT P 50571.10-96, 'OCT P 50571.21-2000, TOCT 50571.18-
2000, CO 34.21.122-2003, P/1 34.21.122-87.

K oruery momxkubl npunaratbesi [IpoTOKOIBI MU3MEPEHHM M pacyeToB (CM.
[Tpunoxenue b) u ucnonuurensHas cxema 3Y.

Homxen ObITh cocTaBieH [lacropt Ha 3V, B KOTOPOM peKOMEHIYETCsl OTpa-
3UTh CIEAYIOIIEE:

- HUCHOJHUTENbHAs cxema 3Y, BBIOJIHEHHAs B MaclITade ¢ yKa3aHUEM Ma-
TUCTpAJIE HCKYCCTBEHHOTO 3a3€MIIMTENS, 3a3€MIISIEMOT0 OOOpYIOBaHUsS, MECT
INPUCOECINHEHNS 3a3eMJIIOIINX MPOBOJHUKOB K 3Y (Ha HCIOJHHUTEIIBHOM CXEMe
JIOJDKHBI OBITH ITOKa3aHbI BCE MTOA3EMHbBIC H Ha3eMHBIC CBs3U 3Y);

- 1ata BBoAa 3Y B 3KCIUTyaTallMIO (IaTa peKOHCTPYKIMHU Uik peMoHTa 3VY);

- OCHOBHBIE TMMapaMeTphl 3a3eMuTeNs (Marepuai, npopuib, CEYEHUE Mpo-
BOJIHUKOB);

- TaHHBIE 110 CONPOTUBJIEHUIO 3Y;

- YAEIBHOE COMPOTUBIICHUE TPYHTA;

- TaHHBIE 10 HAIMPSYKEHUIO MPUKOCHOBEHUS,

- TaHHbIE TI0 CONPOTUBIICHUIO CBA3HU 000pyaoBanus ¢ 3Y;

- CTETIEHb KOPPO3UHU UCKYCCTBEHHBIX 3a3€MIIUTEIIEH;

- CBEJICHHUSI 110 JIIEKTPOMAarHUTHON COBMECTUMOCTH;

- BEIOMOCTb J1€()€KTOB, OOHAPYKEHHBIX B XOJ€ TEKYILIUX POBEPOK;

- CBEJICHHUSI 110 YCTPAHEHUIO 3aMeyaHuil U ne@ektoB 3Y;

- 3aKJIFOYEHUE O IPUTOTHOCTH 3Y K IKCIUTyaTaluH.

B Ilpunoxxennn A npusenen oopasen [lacnopra Ha 3Y sHeprooOnekTa.

10 Pa3padorka MeponpusiTUid M0 YCTPAHEHUIO BbISIBJICHHBIX 1eQeKTOB
3a3eMJISIIOLIEr 0 YCTPOCTBA

JleeKThl 3a3eMIISIOIIEr0 YCTPOMCTBA, BBISIBICHHbIE NTPU 00CIEIOBAHUU CO-
crosiHus 3Y, AOJKHBI ObITh CBOEBPEMEHHO YCTPAHEHBI.

B TexHuueckoM oTdere JOJKHBI OBITH pa3padoTaHbl PEKOMEHAALINH 10 YCT-
paHeHUuIo TPYObIX Ne(EeKTOB, BIUAIONIMX Ha O€30MaCHOCTh MEepCcoHaNa, U MPUBO-
JAIIMX K TSDKEJBIM MOCIEACTBHUSIM MpU BO3HUKHOBEHUU K3 Ha 3eMitto B 3JI€KTpO-
YCTaHOBKE: HE3a3eMJIEHHOE O00OpYJIOBaHUE, BBICOKOE 3HAYEHHE METAJIOCBS3U
obopynoBanus ¢ 3Y, mexay PY paznmuunoro Hanpsixenus, 3Y 3ganuii OITY (PII)
C BHEITHUM 3a3EMJIUTEIIEM.

Ecnu no pesynbpraTtam obcnenoBanust 3Y yCTaHOBIIEHO, U4TO Juisl oOecrieye-
HUS HOPMUPOBaHHBIX mapaMeTpoB 3Y (cM. m.6 Tabn.1) HEOOXOAMMO BBIOTHUTD
paboThl MO M3MEHEHUIO KOH(DUTypalMu 3a3eMIIUTENs, JAO0DKEH ObITh pa3paboTaH
pabouuii poekT pekoHcTpykiuu 3Y. B mpoekre nomkHA OBITH TpENCTaBIICHA
CMETHasl JOKyMEHTaIUsl Ha MPOBEICHNE padOT MO PEKOHCTPYKIUH 3Y.
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11. Mepbl 0e301aCHOCTH NPH NMPOBeIeHUH PadoT M0 KOHTPOJII COCTOSI-
HUA 3a3eMJIIOLIEr0 YCTPOMCTBA

PaGoThl JOMKHBI BBIIOJIHATHCS B COOTBETCTBUM C JEHCTBYIONIEH HOPMATHB-
HO-TEXHMYECKOH TOKyMEHTalUEN, a UMEHHO:

- MexoTpaciaeBbIMU MpaBUIaMH [0 OXpaHe TpyAa (mpaBuia 6€30MacHOCTH)
npu 3KcIutyatanuu anekTpoycranoBok [1IOT PM-016-2001 PZI 153-34.0-03.150-
00;

- [IpaBunamMu yCTpOMCTBA 3JEKTPOYCTAHOBOK;

- [IpaBriiaMu TEXHUYECKOW HKCIUTYaTallMK AJIEKTPUUECKUX CTAHLIMM U CETEN
Poccuiickoii henepanuu;

- IIpaBriiamu moxapHoi O€30MaCHOCTH JJI1 SHEPreTUUECKUX MPEIIPUITHI
PJ1 153-34.0-03.301-00 (BIIIIb 01-02-95%).

Opranusanusi, KOTOpas BBIIOJIHSAET pabOThl MO KOHTPOIO COCTOSIHUS 3V,
JOJKHA MMETh. IIPABO HA MPOBEACHHUE TaKUX padoT; KBATU(UIUPOBAHHBIN MEPCO-
HaJ, CIIOCOOHBIN BBIMOJIHUTH TpeOyemblii 00beM paboT, UMEIOIIUN KBaTU(PUKAIIH-
oHHyto rpymnmny no Th, cpencrBa 3amuThl, KOMIJIEKT 000OPYJOBaHUS U KOMIIbIO-
TEPHBIX MPOrPAMM, HEOOXOJUMBIX JIJIsl IPOU3BOACTBA padbOT B OJHOM 00BEME.

PaboThl MO M3MEpPEHUSIM 3JIEKTPUUYECKUX XAPAKTEPUCTUK 3Y JOIKHBI BBI-
HOJIHATHCS 0 HapsiJiaM WM PacopsDKEHUSM.

IIpn u3MepeHUsX Ha JIEWCTBYIOIIMUX PY ¢ HCHOIb30BaHMEM BBIHECEHHBIX
TOKOBBIX U MOTEHIHMAIBHBIX 3JIEKTPOJIOB JOJIKHBI IPUHUMATHCS MEPHI 1O 3allUTE
OT BO3EHCTBUSA MOJHOrO HANPSHKEHUS HA 3a3€MJIMTENIE IPU CTEKAHUH C HErO TOKa
onHo¢asznoro K3 Ha 3emuto.

[Ipu cOopke U3MEPUTENBHBIX CXEM CIEAYET CHauajla MPUCOEANHATh IPOBOA
K BCIIOMOTraTeIbHOMY 3JIEKTPOAY (TOKOBOMY, NOTEHLIMAILHOMY) M JIMIIb 3aTEM K
COOTBETCTBYIOILIEMY U3MEPUTEILHOMY MPUOOPY.
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Hpuaoxenune A

IMacnopT 3a3eMJISIIONIET0 YCTPOICTBA MOJACTAHIIUM

(manmenoBanwue opranusayn: OAO «®CK EQCy», MOC, IIMC)

3a3eMJISIFOLLEr0 YCTPOMCTBA MOACTaHIMH No

"YTBEPXJIAKO"

['maBHBIN HHXKEHED

(HaMMEHOBaHWE OPTaHU3AIIIH )

®.1.0.

(moamucek)

« » 20 T

IHACHOPT

(Ne w Ha3BaHUE MOACTAHIINN)

PA3PABOTAH

COT'JIACOBAHO

(HaMMEHOBaHUE OpPTraHU3AlINN)

HauanbHauk cy>x0bl TOACTaHIIHMA

®.1.0.

(moamnuce)

PykoBoauTess opranu3anuu

Havanpauk cinyx6n1 P3uA

©.1.0.

(moamuce)

®.1.0.

(moanuce)

« » 20 T.

« » 20 1.

20
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Jlata BBOJA B 3KcIuTyaTanuio 3Y nmoacranuum Ne

(rom)

JlaTa KanuTAJIbHOI0 PEMOHTA (PEKOHCTPYKLIUH)

(mecs, Tox)

MaTepHaJI 3a3eMJIMTeJ e U 3adeMUIAIOIIUX ITPOBOAHUKOB

(cranb, Mefp)

IIpoduias 3a3emianTesnei U 3a3eMJIAOIIHUX IPOBOJHNKOB

(mostoca, CTepKEHbB)

Ceuenue 3a3eMIIAIOINUX ITPOBOAHUKOB

(Mv)

Ceuenne 3a3emiinresiei

(Mv)

I'nyOuna 3a;1eranus 3a3emMJinuTe el

(M)

HcnosHuTeIbHBIE CXeMBI 323eMJIAI0ILEr0 YCTPOHCTBA:

(Ha3BaHUE yepTekKEN)

(Ha3BaHUE yepTekKeEN)

(Ha3BaHME YEPTEKEH)

JIeKTPO0E30MACHOCTD:

3a3eMIIAIONIEE VCTPOUCTBO IIC No ....... v

» COOTBETCTBYCT

TDG6OBaHI/I$IM 3JI€KTDO6630HaCHOCTI/I.

3JI€KTp0MaFHI/ITHaﬂ COBMCECTUMOCTD:

3azemusroniee yeTporcTBO ITC No.. ...« vveen..... » COOTBETCTBYET TPEOOBAHUSIM

BHGKTDOMaFHHTHOﬁ COBMCCTHUMOCTH.

Pemienune o IMPUTOAHOCTH 3a3€MJIAIOIIET0 yCTpOﬁCTBa NoACTAHIIMHN K

IKCIIyaTAMM:

3azemugroee yerpouctBo [1C No. . ... oo, » IIPUTOIHO K DKCIUTYATAIHUH.
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moacTanmuy Ne. .. «

[Tpunoxenue 1
K [TacniopTy 3a3eMIISIOIIET0 YCTPOMCTBA

BEAOMOCTb JE®PEKTOB

Ne | Hara mpo- | OGopymoBaHue WK TpyIa 000pyI0BaHUS OO0HapyKeHHbIC HEJJOCTATKU Ycrpanenue 3aMmeuanuii

BEPKH

Opranuzanus uc- OTMeTKa Jara
IIOJIHUTEIIb
1 2 3 4 5 6 7
[Tpumep 3amonHeHUS

1 | Oxtsa6ps | Pazpeguuurens JIP BJI-1 He 3a3emiien 3azemnen | 15.11.20

2004r. 04r.
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Pe3yjbTaThl NPOBEPKHU 3a3eMJISIIOLIET0 YCTPOMCTBA MOACTAHIMM N2.... (ovvvrrnnrnnnd)

Ne | HaumenoBanme oobexra | [lara mpo- Comnportusnenue 3Y Hanpsoxenne va 3Y, kB | Crenens kopposun | [Ipurogrocts 3Y Hara [Ipumeganns
BEPKH (Om) 3a3eMJINTENS HE K JKCIDIyaTallud | CIeXyromeit
6oinee % HPOBEPKH
Ipumep 3anonnenusn
1 OPVY-110/35 kB 2004 r. 0,28+ 0,03 4.4 20 [Tpuromno 2016r. -
HOSIOpb
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Pe3yJbTaThbl IPOBEPKH METAJIOCBSA3H 000PYI0BAHMS € 323eMJIMTEJIEM MOACTAHIMHU NO.. ... everrrnnnsss)

Ne OO6opynoBanue Harta npo- | Hamuune metan- | Compotusnenue metan- | CreneHs IIpurognocts 3a- | Jlara cie- IIpumeuanus
BEPKH | JIOCBSA3M 00OPYJIO- | JIOCBSA3M MEXIy 000py- | KOppO3uM | 3eMiuTess 00opy- | ayrommiei
BaHUA C 3Y JOBAHUEM C 3a3€EMJINTEC- HC 60.]'[66 JOBAaHHUS K 3KC- IMMPOBEPKHU
JIEM % TUTyaTaIuu
(Om)
Ipumep 3anonnenus
1 Bce o6opynoBanue 2004 r. €CThb 0,04 £ 0,01 20 MIPUTOJTHO 2016r.
MHOJICTAaHIIUH HOSI0Pb
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Pe3yabTaThl KOHTPOJIBHBIX M3MEpPeHN HaNIpsikeHus1 npukocHoBeHus Ha IIC Ne..... Cevosnnnnnsnsons »

No HanmMeHnoBanme oObeKTa [Hara npoBepku Pacuer- Bpewms cpaba- | HauGosnbiiee CootBeTcTBHE Jara cie-
ubil Tok K3., | ThIBaHus 3a- 3HAYEHUE HA- | HOPMATUBHBIM J0- |  AYHOLIEH
KA IIUTHI, CEK. | TPSDKEHUsS MpH- KyMEHTaM MIPOBEPKHU
KOCHOBeHU:, B
Ilpumep 3anonnenusn
1 OPVY-110 kB 2004 r. HOSIOpB 11,062 0,1 110 500B — Bce COOTBETCTBYET 2016r.
o0opyoBaHue
2 OPVY-110 kB 2004 r. HOSIOpB 11,062 >1,0 110 65B - pa3be- COOTBETCTBYET 2016r.
TUHUTEITN
3 OPY-35 kB 2004 r. HOsOPB 3,161 0,1 10 500B — Bce COOTBETCTBYET 2016r.
o0opynoBaHue
4 OPV-35 xB 2004 r. HOsIOpB 3,161 >1,0 70 65B - pa3be- | COOTBETCTBYET 2016r.
JUHUTEIN
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Pe3yabTaThl NpoBepKH 3JIeKTPOMArHuTHOM 00cTaHoBKH Ha [IC .... «

Hamnpsxenune | PasHocts mo- | HauGonb- | YpoBHM uMIynbCHBIX TToMeX B Iie- | [lotenmman va | CootBerctBue | Jlata cie-
Jara nposepku | Ha 3Y npu TEHI[UAJIOB LU TOK B msix P3A (o6m./nud.), kB IIMHE BOMM3M | HOPMAaTHBHBIM | JYIOIIEH
K3 na OPY, | mexnay To4y- | 3KpaHe Ka- KaOeIbHOTO JIOKYMEHTaM MPOBEPKHU
kB kot K3 u PII], oems, A TH TT Yop. | Curh. KaHaJla pu
kB yaape MOJIHUH,
kB
lpumep 3anonHeHus
HOSIOPb 4.4 0,5 200 0,1/ 0,3/ 0,2/ 0,2/ | menee 150 kB | cooTBeTcTBYET 2016r.
2004 r. 0,1 0,1 0,1 0
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CBeienusi 00 U3MEHEHUSIX MOCJI€ PEMOHTA UJIH PEKOHCTPYKIIUH

[Tepeuenb nu3meHeHuit

Bun pabot (3amena 060-

Bpewms npoBenenus

Opranuzanus uc-

OTMETKa O BHECEHUN

pyZIOBaHMs, PEMOHT, pe- pabor MOJIHUTEIb M3MEHEHUH B UCIIOJI-
KOHCTPYKITHS) HUTEJIbHYIO cxeMy 3Y
1 2 3 4 5
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IMpuioxenue b
OO0pa3ubl NIPOTOKOJIOB

Wcnonnurens 3aKa3umK:
(HaMMEHOBaHUE OPraHU3ALUHU, PEAIPUITHU) (HauMEHOBaHUE OpraHU3alMU, NPEIIPHATHA)
CBUIETEIBCTBO O PECUCTPALIMH DJIEKTPOJIa00paTOPHH OOBeKT:
JEUCTBUTEIBHO JI0
Temneparypa Bo3 a BHC IIOMC- ATtmocdepHOe
1. patyp AyX °C BrnaxxHocTh BO3Iyxa % bep MM. PT. CT.
NICHUA JaBJICHUC
Wsmepenus nposeaeHsl mpudopa- o aTra o4epeIHOMN
2. p POBCA P P 3aBOJICKON HOMED A pel
MH TIOBCPKHU

Xapaxkmep cpynma: 61ax3cHblil, cpeoHell 8J1a}CHOCHU, CYXOUl

KonniecTBo 0cafikoB, MPEIIECTBYIOIIEE MOMECHTY
W3MEpEeHH: OOJBbIIOoe, HeOOIbIIIOE, HE3HAYUTETHPHOE

3a3eMJLAOILIEee YCTPOHCTBO IPUMEHSIETCS ISl AIEKTPOYCTaHOBOK
HanpsbkeHueM Beie 1000 B

Pexxum HeliTpanu

Tox 3aMBIKaHHsI HA 36MJIIO A
- 0 BEpXHErO CJIos — OM'M, p HIDKHETO CITOST — OMM,
VY enpHOE CONPOTUBICHUE TPYHTA e E—
TOJIIMHA BEPXHETO CIIOS] — M.
HNPOTOKOJI Ne ot «» 20 1.
Hanuure u kauecTBO MeTaUIOCBsI3el 000pYI0BaHUS C 3a3eMJISTIONUM YCTPOHCTBOM
Hanuuue mMetamiocBsi3u 000pyA0BaHHUs C 3a3EMITH-
CreneHs
TCJIEM ComporusieHue | Koppo3uu Tpurogmocts Hara
Ne O60py,HOBaHI/I€ Kon-Bo Pacrexanne Toka K3 1m0 snementam | METAIOCHISH, | SASCMIMOMMX | oy cnetyromei
3a3eMJIIONINX 3a3eMJIAIIOLIETO YCTPOHCTBA , % Om HPOBOITIOR: TPOBEPKH
IMPOBOJHUKOB 3azemymrens | Kabemn | MeramnokoncTp.
1 2 3 4 5 6 7 8 10
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M3mepenus mpoBenu:

(MOKHOCTH) (Toamucs) (®.1.0.)
(mOMKHOCTB) (moxmuce) (®.1.0.)
Yr1Bepxkaaro:
(mOmKHOCTB) (moamucek) (®.1.0.)

MII
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Hcnoanurenn

(HaMEHOBAaHHE OPTaHU3aINY, IPEIIPHUATUS)

CBHIETEILCTBO 0 PErHCTPAIIMN 3JIEKTP0J1a00pPATOPHH

JeHCTBUTEJILHO 10

3aka3yuk:

(HaHMeHOBaHHE OPTaHU3alNH, IPESIIPUITUS)

O0BeKT:

1. Temneparypa Bo31y- o C BraHoCTh BO31YXa % ATtmocdepHoe naBie- MM. pT. CT.

Xa BHE ITOMEIICHHUS HHE

W3mepenns mpose- . ara odepegHoOn
2. P P 3aBOJICKOI HOMEP A pe

JIEHBI IPUOOpaMHu TTOBEPKH
Xapaxkmep epynma: 61ax3cHblil, CpeOHell 61aANHCHO- | -
cmu, cyxou
KonuuecTBO 0cakoB, MpeANIeCTBYIONICE MOMEHTY
M3MEpeHHs: O0bIIToe, HeOOIBITOE, He3HAYUTEITHLHOE -

HPOTOKOJI Ne  or«__ » 20 r.
Y 1e1bHOE CONTPOTUBIICHUE IPYHTA
Ne . | I'mybuna cios VY aenpHOE COPOTHBIICHHIE
Mecrto HU3MCPCHUHA y ’ A D IIpumeuanns

M rpyHra, Om'm

1.
2.
3.

OKBUBAJICHTHBIE 3HAYEHMS YJEIBHOIO COIPOTUBIIEHHUS I'PYHTA O, IPUBEACHHBIE K ABYXCIONHOW MOJENIN
COCTaBHJIM: O BEpXHEro ciosi —  Om'M, p HUkKHero ¢inost —  OM'M, TOJIMHA BEPXHETO €0 — M.

DOKBUBAJICHTHbIE 3HAYEHUS Y/I€TIbHOTO CONPOTUBIIEHUS TPYHTA O, IPUBEJIEHHBIE K IBYXCIOMHON MOJENH C
Y4ETOM HanOOJIbILIEro NpoMep3aHus (BBICBIXaHUS) COCTABUIIM:

p BepxHero cinod — _ OM'M, p HWxKHero ciiosi —  OM'M, TOJIIIMHA BEPXHETO €0 — M.

W3mepenns nposenu:

(momKHOCTD) (moamuce) (®.1.0.)
(moIKHOCTD) (moamuce) (®.1.0.)
YT1Bepxkaato:
(mOIKHOCTB)
(momxHOCTE) (TIOAIHUCH) (®.1.0.) MII
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HUcnoanurenn

(HaMEHOBaHHE OPTaHU3AIUH, IIPEIIPUITHS)
CBHIETEILCTBO 0 PErHCTPALHH YJIEKTP0JIA00PaATOPUH

3aka34yuk:

(HaHMEHOBAaHHE OPTaHU3aINY, IPEIIPUITUS)

Oo0bekr:
JeHCTBUTEJILHO 10
1 TeMmneparypa Bo3yxa BHE IOMe- e BIaskHOCTh BO3IYXa % Atmocheproe MM. PT. CT.
IIEHUS JaBJICHHE
2. | U3mepenus npoBeeHbI mpudopa- 3aponckoil HOMED Jata ouepennoit
3. | mm TTOBEPKHU
Xapaxkmep cpynma: 61ax3cHblil, cCpeOHell 8J1aHCHOCHU, CYXOUl -
KonndecTBo 0casikoB, MpeIIecTBYIONIEe MOMECHTY
U3MEpeHUs: OOJIbIIOE, HEOOIBIIOE, HE3HAUUTEIEHOE -
3azeMJIsIroIIee YCTPOHCTBO MPUMEHSIETCS TSI SJIEKTPOYCTAHOBOK
HanpsbkeHueM Boie 1000 B -
PexxuM HeliTpanu -
TOK 3aMBIKaHUs Ha 3EMITIO ‘ A
Y,HCHBHOC COHpOTHBHeHI/Ie rpyHTa ;J;oozf?xiero CJIOA — OM'M, © HHOKHETO CJI0A — OM'M, TOJIIIUHA BEPXHETO
INPOTOKOJI Ne __ or«__ » 200 _r.
COHpOTI/IBHeHI/IG 3a3CMJIAIOIICTO YCTpOﬁCTBa
CormnpoTHBieHNE Hara
Haunmenosa- | ComnportuBieHue [IpuroaHocTs Kk N
Ne 3V 6e3 oTX0aA1INX KOM- CIEeYyIOLIEen ITpumeuanus
HHe o0beKTa 3V, Om N JKCIUTyaTaIuu
MyHHKaui, Om MIPOBEPKHU
]
VcnbITanus mpoBeu:
(TOTKHOCTH) (Tmoamucs) (©.1.0.)
(TOTKHOCTH) (moamucsk) (®.1.0.)
Yr1BEpxkaao:
(HOMKHOCTD) (moamucek) (©.1.0.) MII
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Hcnoanureab
(HaI/IMCHOBaHI/IC OpraHusanuu, HpeZ[HpHiITI/Iﬂ)

3aKa3uyuk:
(HaMMEeHOBaHNE OPraHU3aLH, IPEATIPHUATHS)

CBHIETEeJIbCTBO 0 PerUCTPAIIUH 3J1eKTPoIadopaTopuu O0beKT:

JEeHCTBUTEILHO 10

1 TemnepaTypa Bo31y- o C BraxxHocTh % ATMmocdepHoe MM, DT, CT.
Xa BHE MOMEICHUS BO3/IyXa JaBIIEHHE

9 Wsmepenust nmposee- 3aBOJICKOM JlaTa ouepe-
HBI IPHOOpaMHU HOMEP HOHM TTOBEPKHU

XapakTep IpyHTa: BIAXKHBIN, CyXOn

KonuuecTBO 0caKkoB, MPEeANICCTBYIONICE MOMEHTY
M3MepeHHs: O0bIIToe, HeOOIBITOE, He3HAYUTEITHLHOE

3azeMJisronee yCTpOHCTBO MPUMEHSIETCS ATl DIEKTPO-
YCTaHOBOK HampsihkeHneM Beimie, Hmke 1000 B

Pexxum HelTpanu

Toxk 3aMBIKaHUS Ha 3€MITIO

| A

Bpewmst cpabaTeiBaHus 3aLUT

ocHoBHas — 0,1 cek; pe3epBHas — Ooinee 1 cek.

VY nenbHoe CONpPOTUBIICHNE IPYHTA

- p BepxHero ciost — OM'M, p HUKHEro ciod — OM M,
TOJIIIIIHA BEPXHETO CIIOSI — M.

ITPOTOKOJI Ne 4 ot «_ »

200 r.

P€3YJ]I>TaTI>I I/ISMGPCHI/Iﬁ HaprDKCHI/Iﬁ IMPUKOCHOBCHUA B KOHTPOJIBHBIX TOYKaX

HopmatusHoe | H3mepenHoe
No O6opynoBaHue U MPUCOEAUHEHNE 3akiroueHue
3HaueHue, B | 3HadeHue, B
1 2 3 4 5 6
1.
2.
N3mepenus nposenu:
(TOIKHOCTD) (moanuch) (®.1.0.)
(Z[OJ'DKHOCTB) (moanuch) (®.1.0.)
Yr1Bepxaaro:
(mOIKHOCTB) (moamuce) (®.1.0.) MIIT
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Hcenoanurenanb 3aka3yuk:
(HaUMEHOBaHUE OpPraHW3aluH, IPEIIPUATHS) (HauMEHOBaHUE OpPraHU3alMu, NPEIIPHATHIS)

CBHIETEILCTBO 0 PErHCTPALMH YJIEKTPO0JIA00PaATOPUH

O0BbeKT:

J€HCTBUTENBLHO 10

3azeMJIsIronee yCTPOHCTBO IPUMEHSIETCS VIS JJIEKTPOYCTaHOBOK
HanpsbkeHueM Bole 1000 B -
Pexxum HeliTpanu -
TOK 3aMbIKaHHS Ha 3€MITIO ‘ A

- pBepxHero ciosi — OM'M, p HWKHETO cliosi — OM'M, TOJIIIMHA BEPXHETO

VY 1enpHOE CONPOTUBIIEHUE TPYHTA 4
cnosi — M. C yyeToM NpoMep3aHusi TpyHTa B 3UMHHM EpHOA

IMPOTOKOJ Ne __ «_ » 200 _r.
Pe3ysabTaThl pacueToOB HANPSIZKEHUSI HA 323eMJISIIOIIEM YCTPOHCTBE
HaunmenoBanue | CompotusieHue pac- | Hampspkenue Ha 3a3emiisiio- CooTBeTcTBHE HOpMa-
Ne N ITapameTtpel rpyHTa IIpumeyanus
oObekTa TEeKaHMIo0 Toka, OM 1IeM yCTpolcTBe, KB TUBHBIM IOKYMEHTaM
P BEPXHETO CJIOA — OM'M,
1 L HIDKHETO ciiosg — OMM,
TOJIIIMHA BEPXHETO CJIOA — M.
Pacuetsl nposen:
Yr1Bepxaaro:
(TOIKHOCTB) (moamuch) (®.1.0.)
(TOMKHOCTD) (moamuce) (©.1.0.)

MII
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Hcnosnureinb: 3aka3zquk:
(HanMeHOBaHHE OPTaHU3AINH, TIPEATIPUITH ) (HanMeHOBaHNE OPTaHU3AINH, IPEATIPHSTHS)

CBU/IETEILCTBO 0 PErMCTPALIMH 3JIEKTPOJIA00PATOPUH O0BeKT:

JeHCTBUTEILHO 10

3azeMIIoIIee YCTPONUCTBO MPUMEHSIETCS JUIS AJICKTPOYCTAHOBOK
HampspkeHueM Beimre, Hke 1000 B -

Pexxum HeMTpanu -

Toxk 3aMBIKaHHUS Ha 3EMITIO A

- p BepxHero ciost — OM'M, p HIKHETO ¢10s1 — OM'M, TOJIIMHA BEPXHETO CJIOS — M.
C ydeToM mpoMep3aHus TPYHTA B 3UMHHNA MEPUO]T

VY 1enpHOE CONPOTUBIEHUE TPYHTA

IMPOTOKOJ Ne __ «_ » 200 _r.

P€3YJIBTaTI>I pacucTa HaHpH)KGHI/Iﬁ ITPUKOCHOBCHU:

Bpewms cpabateiBa- | HanOomnbiuee 3HaueHne HANPsDKEHUS IPUKOC-
Ne | HawmmeHoBaHmE 00BEKTa COOTBETCTBUE HOPMATHUBHBIM JOKYMEHTAM
HUsI 3ALUTHI, C HOBeHus1, B
opPy
1 (Ha BceM 000pyIOBaHHN) 0.1 710
opPy
>
2 (Ha pabounx mecrax) 10 7o
Pacuertsl mposeit:
Yr1Bepxaaro:
(TOKHOCTD) (moamucek) (®.1.0.)
(TOMKHOCTD) (monmucek) (®.1N.0.)

MII




Hcnoanurenanb

(HamMeHOBaHME OPTaHU3AIUN, IPEIIPHSTHS)

CBHIETEJILCTBO 0 PErucTPAIHU DJIEKTPO0JI2a00PaATOPHH

3aKka3uyuk:

(HauMeHOBaHNE OPTaHU3ALUH, TPEATIPUATH)

OO0neKT:
JeHCTBUTEILHO 10
3azemironee yCTPOMNCTBO MPUMEHSIETCS JUTA DJIEKTPOYCTaHOBOK
HamnpspkeaueM Beimre 1000 B -
Pexxum HeliTpanu -
ToK 3aMBIKaHUS HA 3EMITIO ‘ A
MMPOTOKOJI N2 oT «_ » 20 .

Pe3yJILTaTbI pacuera TCPpMUIECCKOIo Harpesa 3aseMJIsilOuX NpoOBOJHUKOB

MuHIMAaIbHOE CEUCHHE 3a3EMIIIONIIX IIPOBOAHUKOB Ha 00%b-
2
CKTC, MM

2
I[OHYCTI/IMOG CCUCHUC 3a3CMJIAIONIUX TPOBOJHUKOB, MM

Hanmenosa Bpews cpada- 3a3eMIIAIOIIUE IPOBOIHUKH 3azeMIIAIOINIE IPOBOTHUKH CooTseTcTBHE HOp-
Ne THIBAHUS 3aIlU- HIHE TPOBOA ’ He TIPOBOA > | I[IpOBOAHHMKHN TOPU3OHTANb- | MATHBHBIM JIOKY-
HHE 00beKTa MOJICOCTMHEHHBIE K CHIIOBO- | IIpOBOMHMKM TOpPH30HTAJIBHO- | HMOACOCAMHEHHBIE K CHIIOBO-
TBI, € HOI'0 3a3¢MJIMTEIIA C yYCTOM MEHTaM
My 000py10BaHUIO r0 3a3€MJIMTENS My 000pyIOBaHUIO
pacTeKkaHus B IBE CTOPOHBI
1

Pacuertsl nposei:

(TOKHOCTD)

MII

(moamuce)

(®.11.0.)

Yr1Bepxaaro:

(TOMKHOCTD)

(moamuce)

(®.J1.0.)
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Hcnoanurtenn:
(HauMEHOBaHKE OPTAHU3AINH, TIPSATIPHUSITHS )

3aKa3uyuk:

(HaI/IMCHOBaHI/Ie OopraHusanuu, npeunpu;{ms{)

CBHIETEJIbCTBO 0 PErUCTPAIIMH 3J1eKTP0J1a60paTOPpHu OO0beKrT:
JeHCTBUTEIBLHO 10
Temneparypa Bo3myxa o BnaxHocTs B03- Atmocheproe
1 C % MM. pT. CT.
BHC TIOMCIICHHUSI Jyxa JTABJICHUC
2 W3mepeHus npoBeICHBI saBofIcKofi HOMEp JlaTa OYCPEIHOM
npubopaMu MTOBEPKHU
Xapaxmep zpynma: é1axcHulil, CpeoHeil 61aNCHOCMU, CYXOoul | -
KonnuecTBo ocaakoB, MpeAlIECTBYIOIIEE MOMEHTY
H3MEpEHUs: 0OIBIIOE, HeOOIBIIOE, HE3HAYUTETHHOE -
3azemIsIoNIee YCTPOMCTBO MPUMEHSICTCS JIISl AIEKTPOyCTa-
HOBOK
HanpspbkeHueM Beie 1000 B i
Pexxum Helitpanu -
Toxk 3aMbIKaHMSI HA 3EMJTIO | A

Bpewms cpabaTrIiBaHHS 3aIIAT 0,1 cek

VY 1enbpHOE CONPOTUBIICHUE IPYHTA

- P BEPXHETO CJIOA — OM'M, £ HHKHETO CJI0A — OM'M,
TOJIIWHA BEPXHCTO CJIOA — M.

PaccmarpuBaeMblii THII KOHTPOJIBHOTO KaOelns, ceyeHHue K-
paHa

KBBI', ~ 1 Mm?

HNPOTOKOJI Ne  or«_ »

20 1.

Toku 1 HanpsHKEHUS! TPOMBIILIEHHOW YaCTOThI, BO3JEHCTBYIOIIUE
Ha BTopuyHOE o0opyaoBanue npu K3

Hanpsoxenue Ha kabe-

Toxu 1o 3xpaHaM Ka-

CooTtBeTcTBHEC HOD-

MecTo NpHIToKEHHS i
Tpacca pu ne, KB Geneit, A MAaTUBHBIM JOKYMCH-
BO3JICHCTBUS
JOITyCTUMOE | HF3MEPEHHOE | IOITYCTHMOE | I3MEPEHHOE Tam
I/ISMepeHI/IH IIpOBEJIN:
(TOKHOCTD) (moamnuch) (®.1.0.)
(}:[OH)KHOCTI)) (moamnuch) (®.1.0.)
YT1Bepxkaaro:
(TOIKHOCTD) (Tmommch) (®.1.0.) MII
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Hcnonanrens 3aka3zuuk:
(HaMMEHOBAHUE OPraHU3ALUY, IPCANIPHUSTHS) (HaMeHOBaHUE OPTaHU3ALUY, IPEATIPUATHS)
CBUIETEJLCTBO 0 PErUCTPAIMH 3JIEKTP0JA00pATOPUH O0bexT:
AelCTBUTEIBHO 10
TeMmneparypa Bo3iyxa BHE IOMe- AtMocdepHoe
1. patyp Y% °C BnaxxHocTh BO3Iyxa % bep MM. PT. CT.
IICHUS JTaBIICHUE
W3mMeperns nmpoBeeHbl npuoopa- . ara OYepeIHOU
2. p posex proop 3aBOJICKOIT HOMEp A pen
MH TTOBEPKH
XapakTep rpyHTa: BIaXXHbIH, CPETHEN BJIAXKHOCTH, CYXOH -
KommgecTBo ocankoB, MpeamecTByOnIee MOMEHTY )
n3MepeHus: 0oJbioe, HeOOIbIIOe, He3HAYNTEIHHOE
3azeMJIsronIee YCTPOMCTBO MPUMEHSIETCS IS SIEKTPOYCTaHOBOK )
HanpsbkeHueM Beie 1000 B
PexxuMm HelTpanu -
ToK 3aMBbIKaHHs Ha 3€MITIO ‘ A
VIe/bHOE CONpOTHRIICHHE PYHTA - p BepxHero cios — OM'M, p HIKHEro ciosi — OM'M, TOJIIUHA BEPXHETO
CIIOSl — M.
MPOTOKOJA Ne _ or«__ » 20 r.
I/IMHyJIBCHBIe IIOMCXH, BBI3BAHHBIC IIOABCMOM ITIOTCHIIMAJIA HA 3a3CMJIAIOIICM YCTpOﬁCTBC
U3smepenHoe N
SHAYCHHE HAT- Hacrora [lepecder k pearbHBIM BO3ICHCTBHSIM
Koeba-
PSDKEHUS . Tok reHepa- CooTBeTcTBHE
Bun HUH UM- H &
y OGopynoBanue (mopr noz- Topa, AMpsDKEHAC HA YCTPOUCTBE | 3 cremenu sKECTKOCTH MO
neneu S — myJibca A BY cocraBasromas (opT nmoAKMIOYeHUS Kabe- TOCT P 51317.4.12-99
Kabens), Toka, toka K3, kA ns1),
MB Ml kB
ITomexa cungasHan
ITomexa nporuBodazHas
N3mepenus nposenn:
Yr1Bepxaaro:
(mOIKHOCTB) (moxmuck) (®.1.0.)
(TOIKHOCTD) (moanuce) (©.1.0.) (TOKHOCTD) (moamnuce) (®.1.0.)

M.IL
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Hcnoanureinb

(HamMeHOBaHME OPTaHU3AIUN, IPEIIPHSTHS)

3aKa3yuk:
(HaMEeHOBaHME OpTaHU3AIUH, IPEIPHSTHS)

CBHIETEILCTBO 0 PErHCTPAILMH YJIEKTPO0I12a00paATOPHH O0LEKT:
JeHCTBUTEILHO 10
Temneparypa Bo3ayxa BHE IIOMe- ATtmocdepHOe
1. patyp AYX °C BrnaxxnocTh BO3myxa % bep MM. PT. CT.
IIEHMS JaBJIECHHE
2. W3mepenus npoBeaeHsl mpudopa- . ara o4epeIHOMN
p poBez proop 3aBojckoii HOMeEp A pen
3. MH TUIIA MIOBEPKHU

Xapaktep IpyHTA: BIAKHBIM, CpeAHEN BIaKHOCTH, CYXOH

KonunuectBo 0CaJIKOB, NPEANICCTBYIOIIEC MOMCHTY
HN3MCPCHUA: 60J'II)HIOC, HC60J’II)HIOC, HC3HAYUTCIIBHOC

Y aenpHOE CONPOTHBICHUE TPYHTA

= P BEPXHETO CJIOA — OM'M, O HHOKHETO CJI0A — OM'M, TOJIIIMHA BEPXHETO
CJIoA — M.

ITPOTOKOJI Ne ot «__ » 20 .

NmiynbcHOE HamnpshKeHre, BO3IEHCTBYIONEE Ha KOHTPOJIbHBIE KaOeu U 000pyI0BaHUE TP yapaxX MOJHUH

HawnOosnpmmii moteH-

Ne monHue- Tok mo- JnurenbHOCTH Lyaj Ha 3a3eMIIUTENIe
IIpUEMHHUKA HUH, KA ¢dponTa, MKC BOIM3M KabeIbHOTO
KaHaja, kB

HNmnynscHOE Honyctumsiii
COIIPOTHBJICHUE, YPOBEHB, 3aKIIroueHne [Ipumeuanue
OmMm kB

MOJ’IHI/IQOTBOHI)I, CTOAIIIHEC PATIOM C Ka0eJbHBIMH KaHAJIAMH

MO.]IHI/IGOTBOJII)I, PACIIOJI0KCHHBIC OT Ka0eJIbHbIX KAHAJIOB Ha PAaCCTOSAHUM 0oJb1e 3m.

N3mepenus nposenu:

()Z[OIDKHOCTI)) (moanwce) (®.1.0.)

(momxHOCTE) (moamuce) (®.1.0.)
MIT

YT1Bepxkaaro:

(TOMKHOCTD) (moamnuce) (®.1.0.)
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HUcnoanurenn 3aKa3yuk:

(HamMeHOBaHME OPTaHU3AIUN, IPEIIPHSTHS)

(HaMEeHOBaHME OpTaHU3AIUH, IPEIPHSTHS)

CBHIETEILCTBO 0 PErHCTPAIMH YJIEKTPOI12a00paATOPHH O0LEKT:
JeHCTBUTEILHO 10
Temneparypa Bo3ayxa BHE ITOMe- ATtmocdepHOe
1. patyp Y% °C BrnaxxnocTh BO3myxa % bep MM. PT. CT.
IIEHMS JaBJIECHHE
2. W3mepenus npoBeaeHsl mpudopa- . ara o4epeIHOMN
p poBez proop 3aBojckoii HOMeEp A pen
3. MH TUIIA MIOBEPKHU

Xapaktep IpyHTA: BIAKHBIM, CpeAHEN BIaKHOCTH, CYXOH -

KonunuectBo 0CaJIKOB, NPEANICCTBYIOIIECC MOMCHTY
HN3MCPCHUA: 60J'II)HIOC, HC60J’II)HIOC, HC3HAYUTCIIBHOC

Y aenpHOE CONPOTHBICHUE TPYHTA

= P BEPXHETO CJIOA — OM'M, O HHOKHETO CJI0A — OM'M, TOJIIIMHA BEPXHETO

CJIoA — M.
MPOTOKOJI Ne ot «» 20 1.
O0caenoBanmne KOPPO3HOHHOT'0 COCTOAHUSA 3a3€MJIAIOIIIECTO VCTpOﬁCTBa
Howmep Compotusnenue | Dnekrpoxumuueckuil | PacuétHoe co- | Pacuérnbiii HOo- | IIporHo3upyemas Pasmepsl Usmepennas | Ne dotorpaduu
TOYKU Ha | MPOOHOTO 3JeK- nmoteHnuan, +MB NPOTHUBJICHUE Mep KOppo3u- riyOMHa KOppo- CeUeHHs rIyOMHa KOp- | KOPPO3HOHHOTO
cxeme Tpoaa, Om rpyHta, OM'M OHHOM 30HBI 31U, MM MIPOBOJIHUKA |  PO3UH, MM paspyuieHus
3y (mpunaratotcs K
MTPOTOKOITY)
N3mepenus nposenu:
YT1Bepxkaar:
()Z[OIDKHOCTI)) (moanwck) (®.1.0.)
(JIOJ'I)KHOCTB) (moamuce) (®.1.0.) (TOMKHOCTD) (moamnuce) (®.1.0.)

MIT
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Ipunoxenue B
Tpe0oBaHUA K TEXHUYECKUM CpPeICTBaAM

Jlist mpoBeneHuss paboT MO KOHTPOIIO COCTOSHHS 3Y HEOOXOAMMO HWMETh
KOMITJIEKT TEXHUYECKHUX CPEACTB, MO3BOJISIIONINN BBITOJHUTH B MOJTHOM OO0BEME
BCE U3MEPEHMUS, MPEIYCMOTPEHHBIC B pa3jielie 8§ HACTOSIIEro CTaHAapTa.

OOumue TpeOOBaAHNS.

TexHuueckue cpeacTBa JOJIKHbI:

- ObITH 0€30MaCHBI AJIs IEPCOHAIIA;

- HE BbI3bIBATh HAPYIIICHUH B paboTe NEHCTBYIOLIEH AJIEKTPOYCTAaHOBKY;

- HAJIe’)KHO BBITMOJHATH CBOU (DYHKIIMM B YCIIOBHUSIX >KE€CTKOW 3JIEKTpoMar-
HUTHOM 00CTaHOBKY;

- UMETh MacHOpT M PYKOBOACTBO MO AKCIUIyaTallMM IO YCTaHOBJICHHOM
dbopwme.

Bce uzMeputenbHble MPUOOPHI TOHKHBI OBITh CEPTUPHUIIMPOBAHBI U BKIIIO-
yeHbl B ['ocpeecTp, Kak CpeicTBa U3MEPEHUM, U MPOXOAUTH METPOJIOTHYECKYIO
MOBEPKY.

TexHuyeckue cpelicTBa JIOKHBI MPUMEHSTHCS B COOTBETCTBUU C UX Ha3HA-
YEHUEM, C YUYETOM TEXHUUYECKUX XapaKTEPUCTHUK, TOTPEUIHOCTENH U3MEPEHUI U yC-
JIOBUYM MPUMEHEHUS], YKa3aHHBIX B TEXHUYECKON JOKYMEHTAIIUH.

IIpuGopsl 1S onpeieTeHUsI NOTEHIUAJIOB HOPMAJIBLHOIQ PeKUMA.

BosbT™MeTp nepeMeHHOro TOKA.

Bxoanoe conportunenue npudopa — He Menee 1| MOwm.

Paspemenue npubopa 0,001 B B nuamazone no +£10 B. HauGomnbiiee uzme-
psiemoe HanpsbkeHue — He menee 100 B.

IIpuGopsl AJisi M3MepPEeHUs CONPOTHBJICHHUII MeTAIOCBSA3eil M _3a3eM-
JISKOLIEr0 YCTPOMCTBA, U /IS M3MEPEHUI HANIPSIKEHUsSI IPUKOCHOBEHMSI.

Paspemenue npudopa 0,01 Om B ananazone g0 10 Om. Hanbonsbiuee uzme-
psaemoe conpoTtuieHue — He MmeHee 1000 Om.

[Tpubop n0KEH UMETh OTAEIbHBIE TOKOBBIE W MOTEHIMANbHbBIC 1IeNu (13-
MEpEeHHE TI0 METOJy «aMmIlepMeTpa-BoJbTMETpa». lIpenmourenue ciemyer otna-
BaTh Pa3JeibHO BHITIOJIHEHHBIM T€HEPATOPY C aMIIEPMETPOM U BOJIBTMETPOM.

YacToTa M3MEpPUTENIBHOTO TOKa JOJKHA JexaTh B mpegenax 5S0+£10 I'm. B
WHBIX CIy4asx JOJDKHBI JaBaThCsA IMOMpPaBOYHbIE KOA(DOUIIMEHTH K pe3yibTaTaM
U3MEpeHU (MM aBTOMAaTUYECKOE MNPHUBEIACHUE PE3YJIbTATOB K MPOMBILIJIEHHON
4acToTe).

KoaddurmenT cenekTuBHOCTH MO OTHOIIEHUIO K dactoTe S0I'm He MeHee

100.

BoinepxuBaemble (6€3 BBIX0/1a U3 CTPOS) BHENTHHUE HAMPSIKCHUS:

B noTeHuuaIbHOM 1enu - 380 B, wactoToit 50 I'Ll, B Teuenne 1| MUHYTHI;

B TokoBOM 1enu — 30B, B TeueHue 1 MUHYTEI.

Harmpsikenust moMex B TOKOBOW U MOTEHLMUAIBHOM LEMAX, TPU KOTOPBIX IMO-
IPENTHOCTh U3MEPEHUS HE MPEBBINIAECT NACTIOPTHYIO:
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- B quamna3one u3mepenuid 10 10 Om — 10 B nepemennoro (50 I') 1 mocro-
SSTHHOT'O HaIPSKEHHUS;

- B quamna3one m3mepenuid Beie 10 Om — 50 B nepemennoro (50 I'ty) u nio-
CTOSTHHOT'O HANpPSHKEHUSL.

TpacconouckoBble MPUOOPHI ISl ONpeaeeHus] UCIOJHUTENbHON cXe-
MbI 3Y.

Omnpenenenre Tpacchl 3a3eMIIMTENS U TIIyOWHBI MPOKIAJAKH HE MEHEee 2M C
norpemHocTeo He 6osee 10%.

Koaddunment cenexkruaoctu He Menee 100.

UyBCcTBUTENIBHOCTH HE MeHee 20MA /M.

I1pu6opsbl i M3MepeHust YaeJbHOr0 3JeKTPHYECKOr0 CONPOTUBJIECHUS
TPYHTA.

N3mepenue yaenbHOro CONpOTUBIIEHUS IpyHTa MeToioM B33,

Jlunama3zon usMepsieMbix 3HadeHuid ot 1 Om*m 1o 40kOm*m

['mybuna 3ou1upoBanus He MeHee 100 m.

[TorpemHocts u3mepenuit He oonee 10%.

IIpuGopsl i _omnpeaeaeHusi pacnpeiejeHusi NOTEHIUAJIOB M _TOKOB
NPOMBIILJIEHHO YACTOTHI 110 3JIeMEHTAM 323eMJISIIONIEr0 YCTPOHCTBA IIPH V(-
TaHoBUBIIMXCH Tokax K3.

I'enepaTop nepemennoro Toka yactoror 50+10 I'n ot 0 1o He MeHee SA s
nmutanuu K3.

CelleKTUBHBIM amMIepMETp Ha JUAIa30H U3MEPSIEMbIX 3Ha4YeHHU OoT 1MA 10
5A ¢ norpeurHocTbio He 6osee 5%.

CeneKkTUBHBIM BOJIBTMETP Ha AWAIAa30H M3MEPSEMbIX 3HaueHui ot 1MB 1o

40 B.
Koaddumment cenexruBnoctu ve meree 100.
IIpubopbl jjisi_onpeaeaeHusl pacnpeaejeHusi UMIYJbCHbIX HalpsKe-

HM.

1. I'eneparop MMMyYJbCOB TOKA JJII MMUTAlMHA BBICOKOYACTOTHOM COCTaB-
mstronte Toka K3.

@dopMa BBIXOAHOTO MMITYJIbCa HAIMpPSKEHUs TeHepaTopa - 3aTyxarollas CH-
HyCOMJA.

YacTtoTa BBIXOJHOTO MMITYJIbCA HAIPSKEHUs TE€HEpaTtopa B PEKUME XOJIO-
croro xoma, MI'r - 0,5£0,1; 1£0,1; 2£0,2.

MakcumanbHasi aMIUIATYAa BBIXOJHOTO UMITYJIbCA HAIIPSKEHUS TE€HEPaTopa
B pexxuMe xosoctoro xoxa, B - 1000+ 100.

NmnynbcHBINM amMIiepMeTp Ha AMana3oH U3MEPSEMOro TOKA BO BHEIIHEN Ha-
rpy3ke oT 1A 1o 10A ¢ norpemHocTsio He 6onee 15%.

2. I'enepatop UMIyJIbCOB TOKA JUIsl HUMUTALIMM TOKA MOJHUHU.

@opMa BBIXOJHOTO UMITYJIbCA HAIIPSIKEHUS TEHEPATOpa — allepUOINYECKAs.

JliutenbHOCTh (POHTA FEHEPUPYEMBIX UMITYJIbCOB, MKC — OT 0,25 1o 10.

JUTUTENTbHOCTh TEHEPUPYEMBIX UMITYJILCOB 10 YPOBHIO 0,5 OT aMIUIUTYbI HE
MeHee 20 MKC.
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MakcumanbHasi aMIUIATYAA BBIXOJHOTI'O MMITYJIbCA HAIIPSDKEHUS TeHEpaTopa
B pexkuMe xosocToro xona, B - 1000+100

NMnynbCcHBIM aMIEpMETP HA JUAIa30H U3MEPSAEMOr0 TOKA BO BHEIIHEH Ha-
rpy3ke ot 1A g0 10A ¢ nmorpemHocTbio He Oonee 15%.

3. IMITyIbCHBIN BOJIBTMETP HA IMANA30HBI U3MEPEHUN AMIUIUTY]T UMITyJIbCa
HanpspkeHus - ot 0,5 10 200 ¢ norpemHocThIo He Ooiee 15%.

BoJIbTMETD NOCTOSHHOIO HANPSKEHUS IS M3MEpPEeHHs JIeKTPOXMMHU-
YeCKOro MOTEeHIHAJIA.

Paspemienue npubopa 0,001 B B nuanazone no +£10 B. Haubomnbiiee uzme-
pseMoe HanpsixeHue — He MeHee 100 B.

BxonHoe conpoTtusienue npudopa — He MeHee 1 MOm.
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Ipuioxenue I
TpeGoBaHus K KOMIILIOTEPHBIM IPOrPAMMAM PacyeTa 3JeKTPHIECKUX
napaMeTrpoB 3a3eMJIAIOIIHUX YCTPOUCTB

VY CTaHOBJIEHHBI B HACTOSIIEM CTaHAAPTE O0BEM PACUETOB BJIEKTPUUECKUX
apaMeTPOB 3a3eMIIIONIUX YCTPOMCTB MOKET OBITH BBINOJHEH MPHU MOMOIIU KOM-
IBIOTEPHBIX MPOrPaMM, OOECTIIEUMBAIOIINX BHITIOJHEHHE BCEX PAcueTOB WU NPHU
MIOMOIIM HECKOJBKHX MPOTrpaMM, BBITOIHSIOMIMNX KaXIasl ONPEACICHHYI0 4acTh
pacyeToB.

KomneroTepHbie mporpaMMbl JOJKHBI HMETh CBUAETENBCTBO O PETUCTPALlUN
B Pocriarente PO.

JlonmyckaeTcsi MpOBOJANUTh PAacyEeThl MPHU MOMOLIM CHEHUAIBHBIX PACUETHBIX
METOJIUK, COJIEpPKalX pacueTHble (HOPMYIIbI, TUarpaMMbl, rpauKy U T.II. MaTe-
puabl, HO3BOJISIIOLIME YIIPOCTUTH BBIMOJIHEHUE PACUETOB.

IlepeyeHb HOPMUPYEMBIX IAPAMETPOB, MOUICKAIUX PACYETY:

- Conportusnenue 3V (Rzy, Om);

- Hanpsxenne npukocHosenus (U, B);

- HauGounbiiee 3Hauenne Hanpsikenust Ha 3Y npu onHodaznom K3 Ha PV, ¢
ydeToM cocTaBistomux Toka K3 uepes neiitpamu AT/T.

- PacripeenieHrne HanpspkeHMs 10 ceTKe 3Y ¢ BO3MOKHOCTBIO ONPEEICHUS
Pa3HOCTH MOTEHLIUAJIOB JUIs JIFOOBIX 2-X Touek 3Y.

- Pacnipenenenue HanpsbxeHus no cetke 3Y npu aBoiHbeIX K3 B cetu ¢ u3o-
JUPOBAHHOW HENTPaJbIO (J1Ba 3aMbIKaHUs HA TEppUTOpUU 3Y WIIM OHO 3aMbIKa-
uue BHe 3Y, o7HO — Ha Tepputopuu 3Y).

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

- Pacnipenenenune TokoB B mpoBOAHMKAX ceTKU 3Y, B T.4. B 9KpaHax U 000-
JouKax kabenen .

- Pactipenenenue TokoB B a5ieMeHTax 3Y, paCroyIOKEHHBIX HE B TPYHTE.

- Pactipenenenune BBICOKOYACTOTHOM cocTasistomeit Toka K3 o cerke 3Y.

- UmnynscHoe Hanpsikenue Ha ceTke 3Y (U, KB).

- Haubonbiiiee uMnyibCHOE HaNpsbKeHUE Ha ceTke 3Y mpu paspsiiax MoJi-
HUM B MoJiHHE3ammTy OPY.

- Pacnipenenenue HanpsbxeHus 1o cetke 3Y npu paspsaax MOJIHUM B MOJI-
HHue3amury PY.

CrpykTypa pacueTHor Mojenu 3V Kak 00beKTa MOJICIUPOBAHUSL.

3V npencrainsier TpexmepHbiil (3D) 00beKT, BKIIOYAIONINI 3JIeMEHTHI 3V,
(byHIaMEeHTHI 31aHUH, HHKEHEPHbIe KOMMYHHUKAIIUHU, PACIIOJIOKEHHBIE B BO3IyXE.

B pacuetHolt Moaenu MOMKHBI OBITH TaK)KE€ OTOOPAKEHO: PaCHOJIOKEHHUE
BBICOKOBOJIbTHOTO 0OopynoBanust Ha OPY, Bkiouas nonoxenue AT/T na OPY u
TOYKH 3a3eMJICHUSI UX HEHTpaiel, MecTa YCTaHOBKH 3aluTHbIX anmnapaTtos (OITH,
PB), nonoxenne Ha OPY kabGenbHBIX KaHaIOB, KOHQUTypalui (PyHIaMEHTOB
31laHui, pacnonoxeHHbix Ha OPY (miaH, rmyOuHy 3aieranus), pacioyioKeHUe Or-
paxnaenus 11C.
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Pacuetnas monens 3V n0mKHA MO3BOJATh KAK MUHUMYM IIOJTHOE OMMCAHUE
OPY opnoro knacca HanpsbkeHus, cBsizu ¢ OPY npyrux kinaccoB HampsbKEHHS,
cBsa3u cetku 3Y ¢ OIIY um PII. B KOMIUIEKCHBIX MpOrpaMMax PEKOMEHIYETCs
MMETh BO3MOXHOCTb IMOJHOTO OnucaHus Bcex 3aeMeHToB 3Y Bcex OPY nns nas-
Hoit I1C.

B3anMHoe BiMsiHME HeckoybkuX 3Y, pacnosiokeHHbIXx Ha OPY pasHbIx
KJIACCOB HANPSIKEHUSI MOXKET MPOU3BOAUTHCSA KaK IMyTEM MOJICIUPOBAHUS MOJHOM
CETKM BcexX 3V, TaK W IMyTEeM 3aMEHbl HEKOTOPHIX 3Y UX 3KBUBAJICHTHBIMHU COMPO-
THUBJICHUSIMH.

PacueTHble mapaMeTpbl rPYHTA.

PexoMeHTyeTcss HCIOIb30BaTh IBYXCIOMHYIO MOJENb TPYHTA C YUETOM Ce-
30HHBIX U3MEHEHUI BEPXHETO CIOS.

Hcnonb3oBanue 6osiee CIOKHBIX (TPEXMEPHBIX) MojieNiel TpyHTa TpeOyeTcs
B cllydasix, kornaa Ha tepputopun OPY unu [1C uMeroTces ydacTku rpyHTa ¢ pe3Ko
(B HECKOJIBKO pa3) OTIUYAIOIIMMUCS YACIbHBIMU MTapaMeTpaMy IPyHTa.

JI71s1 TOCTPOEHMS paCU€THOM MOJIENI TPYHTA HEOOXOAUMBI JIaHHBIE 110
YACIBHOMY CONPOTHUBIICHUIO CJIOEB IPYHTA JI0 TIIYOUMHBI OKOJIO (3 + 4)VS.

JI0JDKHA UIMETHCS BO3MOXHOCTh U3MEHEHHS! YJIETbHBIX COMPOTUBICHUN U
MOITHOCTH CJIO€B I'PYHTa B XOJ€ pacueTa oJJHoro 3Y.

[TapameTpbl TPOBOASIINX YACTEH, BXOAIIUX B cOCTaB 3Y.

DneKkTpuYecKue nmapameTpsl (yAelIbHOE CONMPOTUBICHUE U MarHUTHAs MPO-
HUIIAEMOCTh) MTPOBOJIHUKOB CETKU 3Y, MPOBOMASIIUX YACTEH, PACHOIOKEHHBIX Ha
teppuropun OPY 1 UMEIOIUX JIEKTPUUECKUN KOHTAKT ¢ 3Y KaK MUHUMYM B 2-X
TOYKaX.

DJIIEKTPUYECKUE MapaMeTpbl 000JI04eK (3a3€MJICHHBIX YKPAHOB) Kabeeil.

[Iporpamma nomkHA MMETh BO3MOXXHOCTh y4€Ta M M3MEHEHUS 3aJIaHHBIX
MOJIb30BaTENIEM JTUaMETPOB MPOBOJAHUKOB, UX YACIBHOTO COMPOTHUBIICHUS M Mar-
HUTHOM MPOHUIIAEMOCTH Ha JItoOOM 3Tare pacyera.

TpeGoBaHus 10 TOYHOCTH pacyeTa.

[TorpemHocts pacyera nmapameTpoB 3Y ONpEAeNsieTCss TOUHOCThIO 3aIaHus
MCXOJHBIX JAHHBIX U MOTPEIIHOCThIO anroputMa. McxoaHble JaHHbIE, KaK TIpaBH-
JI0, UMEKOT MHOTrPEUIHOCTh, HAMHOTO MPEBBIIIAIONIYI0 MOTPEIIHOCTA alrOpUTMa
POTrPaMMBl.

JlomycTUMO TIPUMEHEHHH JIFOOBIX METOJUK W MaTeMaTHYECKHX MOJICIICH,
00€eCIeunBaOIINX pacueT HOPMUPYEMBIX MapaMeTpoB 3V, a TakKe pelIeHue Tec-
TOBBIX 3aJ1a4 C OTPEUTHOCTHIO He Ootee 5%.

[TorpemHocTH pacuera, CBsI3aHHBIE C MPUOJIMKEHHBIM PEIICHUEM 3aJ1auH, HEe
JOJKHBI MpeBbIIATh 5%

CrernuanbsHble (peKOMEHIyeMble) TpeOOBaHUS.

Bo3M0XHOCTB yueTa KpuBOW HaMarHUYUBaHUSI.

Bo3MoXHOCTh pacyeTa MHAYKTUBHOCTH C YY4E€TOM TOKOB, MPOTEKAIOUIUX B
OIIIMHOBKE.

CepBHUCHBIE BOBMOYKHOCTH.
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Y no6nbIi rpaduueckuii naTepdeiic BBojaa qanHbix Ha ocHoBe CAIIP u aB-
TOPCKHUX anroputMoB. Busyanuzauusa pesynbratoB 3D rpadukamu B craimoHap-
HBIX peXXHMaXx.

Bo3MOKHOCTH COXpaHeHHUs pe3yabTaTOB Ha JII0OOM 3Tarne pacuera 3Y.

CoBMecTUMOCTD pa3HbIX mporpamm pacuera 3Y. JlomkHa OBITH peaqn3oBaHa
BO3MOXKHOCTh COXPaHEHUSI TEOMETPUH 33]]a41 B OJTHOM M3 CTaHIAPTHBIX (POpMaTOB
oOMeHa rpaduieckoi nHpopMaIre.
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IMpunoxenune /|
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IMpunoxenne 7K
CnpaBo4yHble MaTepHAJIbI

I1.7K.1 IIpeneabHO A0MyCTUMBbIE YPOBHU HANPSAKEHUS NPUKOCHOBEHUS
U TOKOB.

[IpeaenbHO JOMYCTUMBIE YPOBHU HAIPSKEHUN TPUKOCHOBEHUS U TOKOB, yC-
TAHOBJIEHBI JUIs IIyTEH TOKA OT OJAHOW PYKH K Apyrod u ot pyku Kk Horam (I'OCT
12.1.038-82).

B Ttabmumax ITOK.1-I1.0K.3 naHbl 3aBUCHMOCTH NpPEIEIbHO JOITYCTUMBIX
YPOBHEW HaIpsKEHUS NPUKOCHOBEHHS B 3aBHCUMOCTH OT BPEMEHU BO3ACUCTBUSA
JUISI HOPMAJIbHBIX ¥ aBaPUIHBIX PEKUMOB.

Tab6nuua [1.K.1 - [IpenenbHO HOMYyCTUMBbIE YPOBHHM HAINPSHKEHUN TTPUKOCHOBEHUS
U TOKOB, MPOTEKAIOIIUX YEpe3 TEJO YeJIOBeKa, P HOPMAJIbHOM (HEaBapUHHOM)
pexume (MpoAOKUTENIbHOCTh BO3/IecTBUs He Oosiee 10 MUH B CYTKH)

Pox Toka UuB I, MA
He Oonee

[Tepemennsnrit 50 Iy 2,0 0,3

[MocrossHHBIN 8,0 1,0

Ipumeuanue: J[ns auy, bINOIHAIOWUX pAOOMY 8 YCIOBUAX BbICOKUX MeMmnepamyp (eviute
25°C) u enascrnocmu (6onee 75%) npusedennvie 6 mabuuye 3HaueHus OOINCHbL OblMb YMeHbULe-
HbL 6 Mpu pasa.

Tabmuna I1.K.2 - IlpenenbHo 1OMyCTUMBIE YPOBHHU HANPSKEHUM MTPUKOCHOBEHUS
IIPY aBapUIHOM PEKHUME JIEKTPOYCTAaHOBOK, HANpsKEHUEM 10 1kB ¢ riryxo3azem-
JIEHHOW WJIM W30JMPOBAaHHOW HEWUTPAJbIO U BhIlIE 1KB ¢ M30JMpOBaHHOW HEWTpa-
JIBbIO

IpeneabHo 10MyCcTHMOE HANPSIZKEHNE MPUKOCHOBEHUS
UB
Bpems Bo3aeiicTBuSA 00101102 (03104 (05|06 |07 (08109 (10 |Cs
0,08 1,0
[MepemeHHbBII 650 | 500|250 |165|125|100 (85 |70 |65 |55 |50 |36
50I'g
ITocTostHHBIH 650 | 500 | 400 | 350 | 300 | 250 | 240 | 230 | 220 | 210 | 200 | 40

Tabmuua I1.)K.3- IIpenensHo nonmycTUMbIE YPOBHU HANPSKEHUUA MPUKOCHO-
BEHUS IIPU aBAPUMHOM DPEXUME DJIEKTPOYCTAHOBOK ¢ 4yacToToW Toka 50 I'm, Ha-
npsbkeHneM Boie 1000 B, ¢ riryxum 3a3eMIiIeHHEM HEUTpaIu

IIpoxo/KUTEILHOCTH BO3AEHCTBHUSA IIpeneabHO 1ONYCTUMBII YPOBEHb
tc HANPAKEHUS NPUKOCHOBEHHUHA
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
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[IpenensHo momyctuMble 3HaueHus HanpspkeHus mara B 'OCT 12.1.038-82
HE yCTaHOBJIEHbl. Ha mpakTuke B KauecTBE JOMYCTUMOIO 3HAYCHUS HAMPSHKEHUS
niara NpUHUMAIOT HaNPsKEHUE PUKOCHOBEHHS.

B poccuiickux HOpMAaTUBHBIX JTOKYMEHTaX HE YCTAHOBJICHBI MPEJAEIBHO J10-
MyCTUMBbIE 3HAYEHUSI UMITYJIbCHBIX (TIPU yIape MOJIHUM) HANpPsSHKEHUM MPUKOCHO-
BeHusi. CornacHo ctangapty MOK 1662 npenenbHO AOMYCTUMOE 3HAYEHUE SHEP-
TUU UMITYJIbCA, TIPU KOTOPOM BEPOSTHOCTh BO3HUKHOBEHHS BEHTPUKYIISIPHOU (Puo-
puUsiuU He npeBbimaeT 2%, coctapiser 6 [x. [Ipu 3ToM HanpsieHHe MPUKOC-
HOBEHUS HE JOJKHO MPEBbIIATh 6KB.

I1.7K.2 MeToauka npuBeeHUs] MHOTOCJIOMHOI MO/JeJU IPYHTA K ABYyX-
CJIOHOM

[TomydyenHast sKcriepuMeHTaNbHO KpuBass BO3 — 3aBUCUMOCTH yAEIBHOTO
COMPOTHUBJICHUSI TPYHTA P OT MOJOBUHBI PACCTOSHUS MEXKAY TOKOBBIMHU JJIEKTPO-
namMu D comocTaBiiieTcsi ¢ TEOPETHUECKUMU KPUBBIMH «KaXYIIErOCsh 3HAUYCHUS P
JUJIS1 IBYXCJIIOMHOTO TPYHTA, PACCUUTHIBAEMBIMU 110 (hopMyJIe:

n
2| P2 1

1+2 X
2
1+[4nh]
D

D
[
)

n=1Pp*P 3

h — rnyOuHa paszena cioes, M;

P1, P2 — YAEIBHOE COMPOTUBJIEHUE IPYHTA BEPXHETO M HUKHETO CIIOEB COOT-
BETCTBEHHO, OM*M.

3uauenus h, pi, p,, IPU KOTOPBIX TeOpeTHUUECKasi KpuBas Hanbosee OIu3Ka K
KkpuBoii BD3, mpuHMMAalOTCA, COOTBETCTBEHHO, B KAu€CTBE 3HAYCHHUI TOJIIIMHBI
BEPXHETO CJIOS TPYHTA U YAEJIBHOTO CONPOTUBIECHUN BEPXHETO U HHXKHETO CIIOEB
rpyHTa. Onpenenenne 3HaueHud h, pl, p2 MokeT OBITH MPOBENECHO C MOMOIIBIO
YUCJIEHHBIX METOJOB BBICIICH MaTEMaTUKH, HApUMEpP, METOJOM HAUMEHBIIHNX
KBaJIpaToB.

JIns npuBeneHrs MHOTOCIOWHOW MOJENIM TPyHTA K ABYXCIOWHOW MOXKET
OBITHh IPUMEHEH, TaK Ha3bIBa€MbIi, MeTo/ najeTok. KpuBasi gomkHa ObITh Mpe-
CTaBJICHA B JIOTapU(MHUUYECKUX KOOPAUMHATAX U HAJIOKEHA HA PACUETHYIO KPUBYIO —
nanetky (puc.Il.K.1).
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198

Puc. I1.K.1 ITanetku BO3

[Tepememnias sxcnepuMeHTaIbHYIO0 KpuBYI0 BO3 mo maneTkam, 100MBarOTCS
HAWJIY4IIero COBMAJICHUsI C OJTHOM M3 MaJIETOK. 3HaueHus h, p1, p, ONpENENsioT B
COOTBETCTBHUHU C ITOM NMAJIETKOM.

B Ta6muue [1.0K.4 npuBeseHsl cBeneHus o0 yaeIbHOM COTPOTUBICHUU pas3-
JUYHBIX TPYHTOB, HEOOXOJMMBIE JJI MPOBEICHUS] PACUETOB Ha OCHOBAHWM JIaH-
HBIX O T'€OI0I0CHOBE.

Tabmuma I1.0K.4- PexomeHayemble pacyeTHbIE 3HAYEHUS YIEIBHOTO AJIEKTpHUYE-
CKOT'O COIPOTUBIIEHUS

Croii 3emiu ConpoTHuBieHNUE 3EMJIH,

Om'm

[Tecok (mpu Temneparype Boiie 0° C):

CHJIBHO YBJIQ&)KHEHHBIN TPYHTOBBIMU BOJIaMH 10-60

YMEPEHHO YBJIAKHEHHBIN 60-130

BJIQXKHBIN 130-400

CJIErKa BJIQXKHBIN 400-1500

cyxon 1500-4200

CyrnuHok:

CHJIBHO YBJIQ)KHEHHBI TPYHTOBBIMH BOJIaMHU

(mpu Temmnepatype Boitie 0° C) 10-60

npoMep3iuii ciaoi (mpu Temnepatype -5° C) 60-190

I'nmuna (npu remnepatype Boiue 0° C) 20-60

Topd:

pu temneparype okoio 0° C 40-50

npu Temreparype Boiie 0° C 1040

CoJtoHuaKOBBIE MOYBHI (ITpU Temreparype Bbiie (° 15-25

[lle6ennb:

cyxoi He menee 5000

MOKPBII He menee 3000

[peca (npu remneparype Boiuie 0° C) 5500

I"'panutHOE ocHOBaHue (ipu Temneparype Boie 0° C) 22500

I1.7K.3 CnpaBo4HbIe JaHHBbIE 10 CE30HHBIM KO3 GUIIMEeHTAM
JIns TmpuBeNEeHHS pE3yJbTATOB HW3MEPEHUM YAEIBHOIO CONPOTHUBIICHUS
rpyHTa K HauOoJsiee HeOJaronpUsTHBIM KJIMMAaTHYECKUM YCIOBHUSIM IPUMEHSIOT Ce-
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30HHBIC KOC—)(I)(bI/II_II/IeHTBI, 3HAYCHUA KOTOPBIX OJIA PA3JIMYHBIX THUIIOB I'PYHTOB IIPpH-

Benenbl B Taouue [1.0K.5

Tabnuua [1.)K.5 - Ce3oHHBIE KO3(DPUITUEHTHI YACIBHOTO COPOTUBIICHUS IPYHTA

K p CE30Ha.
Tun rpyHTa Ce30HHBIH KO3 (QUIUEHT YICITBHOTO COMPOTHUBIICHUS TPYHTA IPHU BIAKHOCTU
MaJjiou cpenHei 00JIbI101
I'nmuna 2 3 10
Cymech, CyrluHOK 3 5 20
[Tecox 3 10 50

JUtst mpuBeAEHUsST PE3YIbTAaTOB U3MEPEHU conpoTuBieHus 3Y K Haubosee
HEOIAroNpHUsITHBIM KIMMATUYECKUM YCJIOBHSIM MPUMEHSIOT CE30HHbBIE KOd(duiiu-
€HTbI, 3HAUE€HUS KOTOPBIX NpuBeaeHbl B Tabnuie 11.2K.6.

Tabnuua [1.0K.6- Ce3oHHBIE KOI()PUITUEHTHI JJ1s1 OTIPEACICHUS COITPOTUBIICHHUS

3a3eMJIATEIICH
Ce3onHbIe K09 (UITHEHTHI B Teorpaduyeckux paioHax
3nave- | Onekrpuye- | K, EBporeiickas yactsb u
HHE CKO€ CTpoe- 3amagnas Cubupb
KOpHS HUE EBporneiickas yactb | mexny 48 u 57-if na-
KBaJl- IpyHTa 1oxkHee 48-i napamne- | pamiensimu, Jlenun- | OcranbHas Teppu-
par- m rpajckas, Hosropon- topus Poccun
HOTO U3 ckasi, CaxanuHckas
10111~ 0011., [Ipumopckuit
bigs | Kpai
3y IpH JUIMHE BEPTUKAIBHBIX AIEKTPOIOB, M
VS, m 0-6 30 50 0-6 30 50 0-6 30 50
['pyHTOBBIE 3 1,4 1,3 1,0 1,5 1,5 1,1 1,1 19 | 1.2
BOZBL 20 1,9 1,5 1,1 2.8 2,1 1,1 | 54 | 48 | 14
50 2,0 1,6 1,1 4,0 2,2 1,1 10 85 | 14
Opnnopon- 3 1,1 1,1 1,0 1,4 11 1.0 | 20 14 | 10
10 HBIH 20 1,4 1,1 1.0 4.4 1.2 10 | 92 | 59 |10
50 1,8 11 1.0 9,5 1.3 1.0 22 14 | 1.0
[ToncTu- 3 1.2 10 | 1,0 2.3 1.0 10 | 27 | 26 | 1.0
Jarolue 20 2.9 11 1.0 13 1,1 1.0 17 16 | 1,0
MOPO/IbI,
CKATHHEIC 50 5.7 11 1.0 32 11 1.0 43 40 | 1.0
['pyHTOBBIE 3 1,2 11 1,0 1,2 1,2 1,0 15 15 |12
BOZBL 20 1,4 1,2 1,0 1,7 1.7 1,0 | 25 | 29 |13
50 1,5 1,3 1,1 2.3 2,0 1.1 | 39 | 45 | 13
>0 Onnopon- 3 1.1 11 1.0 1.3 1.2 1.0 1.5 1,3 | 10
HbIiH 20 1.3 1.1 1.0 3.2 1.9 10 | 45 | 45 | 1.0
50 1.6 1.2 1.0 6.8 2,2 1,0 11 10 | 1,0
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Monctn- | 3 12 | 11 | 10| 21 [ 13 | 10 | 24 | 24 | 10
naomue o0 [ 25 | 15 | 1.1 | 11 | 16 | 1.0 | 14 | 14 | 1.0
MOPO/IBI,
ccamme | 50 | 48 |20 [ 11| 28 |16 | 10 | 35 | 35 | 1.0
TpyHTOBbIE | 3 11 | 1,1 | 10 | &1 | 11 | 11 | 12 | 12 |11
BOJEI 20 | 13 | 1,1 | 10 | 14 | 14 | 13 | 16 | 1,8 | 1.4
50 | 13 | 12 | 10 | 1,8 | 1,8 | 1.4 | 23 | 25 | 1,6
Ontopon- | 3 11 | 10 | 10 | 12 |12 |12 | 13 | 14 |12
500 HbIH 20 | 12 | 11 | 10 | 29 | 27 | 15 | 39 | 40 | 16
50 | 15 | 12 | 10 | 58 | 47 | 1,6 | 84 | 86 | 1,7
Mogctu- | 3 12 | 11 | 10 | 20 | 1.8 | 12 | 22 | 23 | 1.2
naomue o0 [ 22 | 14 | 1.0 | 11 | 54 | 1.3 | 13 | 13 | 1.3
mopoAanI,
cxamme | 20 | 41 |15 [ 10 | 25 |10 | 15 | 31 | 31 |15

I1.7K.4 CipaBo4Hble JaHHBbIE 110 HAMOOJIBUIUM JOIYCTUMbIM CONPOTHB-
JICHUSIM 323eMJISIIOIINX YCTPOMCTB
3HayeHus HauOOJBIIMX JOMYCTUMBIX COMPOTUBIICHUH 3a3€MIISIIOIIUX YCT-
POMCTB  pa3NIM4YHBIX IJIEKTPOYCTAaHOBOK B coorBeTcTBUM ¢ [IYD m PJI 34.45-
51.300-97 npuBenens! B Tabmwmme I1.0K.7.

Tab6muna [1.0K.7- HauGosnbiiine A0MyCTUMBIE COMTPOTUBIICHUS 3a3€MJIISIOIINX YCT-

pOWCTB
Bup as1ektpo- XapakTepucTHKa 3a3eM- | XapakTepucTHka 3a3emM- | ConpoTuBJjieHue,
YCTAHOBKH JIAEMOro o0beKTa JISIIOLIEr0 YCTPOHCTBA Om
1. Dnekrpoycra- DIIEKTPOYCTAaHOBKA CeTU C | VICKyCCTBEHHBIN 3a3eMIIH- 0,5

HOBKH HaNpsOKCHH-
eM BeIe 1 kB,
KpoMe BV

3¢ PEeKTUBHO 3a3eMIICHHOM
HEHUTpaJIbIO

TCJIb C IOACOCANHCHHBIMUA
€CTCCTBCHHBIMU 3a3€EMJIN-
TCIIMHU

DIIeKTPOYCTAHOBKA CETH C

HckyccTBeHHBIN 3a3eMITH-

250/1? 1o ue 60-

M30JIMPOBAaHHON HEHTpa- TeJb BMECTE C MOJICOeTH- nee 10
JIBIO TIPH WUCTIOJIb30BAHUN | HEHHBIMH €CTECTBEHHBIMU
3a3eMIISOIIET0 YCTPOUCT- | 3a3eMIIUTENSIMHU

Ba TOJILKO JIJISl yCTAHOBKHU

Bhiel kB

DnekTpoycTaHoBKa ceTH ¢ | ICKycCTBEHHBIN 3a3eMIIn- 125/ 19

M30JIMPOBAaHHON HEUTpa-
JIBIO IIPU UCIIOJIB30BAHUH
3a3E€MJISOIIETO YCTPOUCT-
Ba JUIs DJIEKTPOYCTAHOBKHU
1o 1 xB

TCIb C MOJCOCAMHCHHBIMHA
C€CTCCTBCHHBIMU 3a3€M-
JIUTCIIIMHA

MIPU TOM JIOJIKHBI
OBITH BBITTOJIHEHBI
TpebOBaHUS K 3a-
3€MJICHHIO yCTa-
HoBku 10 1 kB

[Toacranius ¢ BEICIINM
Hanpspkeanem 20-35 kB
IpU YCTAaHOBKE MOJTHUEOT-
BOJIa Ha TpaHchopMaTop-
HOM TOpTaje

3a3eMInTEIb HoaACTaHIIUH

4,
0e3 yuera 3a3eM-
JINTEJIEH, pacIo-
JIO’)KEHHBIX BHE

KOHTYpa 3a3eM-
nedus OPY
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OtaensHO crosmmii Moni- | O60cOOICHHBIN 3a3eMITH- 80
HUEOTBOJ] TeNb
2. DIIeKTpoycCTa- DJIEKTPOYCTaHOBKAa € Ti1y- | ICKyCCTBEHHBIN 3a3eMiIu-
HOBKH HANPSOKEHU- | X03a3eMJICHHBIMU HEWTpa- | Telb C IMOAKIIOYCHHBIMH
emn0 1 kBcriny- | nsMuH TreHepaTopoB MM | €CTECTBEHHBIMU 3a3€MIIH-
X03a3EeMJICHHON TparncGopmMaTopoB WIH | TETSIMU B YY4ETOM HCIOJIb-
HEUTpasblo, KpOME | BHIBOAAMHU HMCTOYHUKOB | 30BaHUS  3a3eMIIMTENel
BJI® onHo(a3HOTO TOKA MOBTOPHBIX  3a3eMJICHUI
HysneBoro nposojaa BJI no
1 kB npu konuyectse OT-
XOJSUINX JIMHUN HEe MEeHee
IBYX TPU HAMPSIKCHUH
HCTOYHMKA, B:
Tpexda3Hblii/oaHO(Da3HBII
660/380 2
380/220 4
220/127 8
3azeMiuTeNnb,  Pacmoiio-
KEHHBIH B HEMOCPEICT-
BEHHOW OJIM30CTH OT HEW-
Tpallu TeHepaTopa WIH
TpaHnchopmaropa Ui BbI-
BOJIa HUCTOYHHKA OJHO-
(ha3HOrO TOKa MpH HaAIps-
JKeHUH UCTOYHMKa, B:
Tpexda3Hblii/0qHOPa3HBIN
660/380
380/220 .
220/127 30
60
3. BJI nanpspxkern- | Omopel, UMEroIre rpo3o- | 3a3eMIIUTeNb OMOpHl MpH
em bime 1 kBY 3alUTHBINA TPOC WU APY- | YAEIHHOM DKBHUBaJIEHTHOM
THE YCTPOICTBa rp0o303a- conpoTuBiieHuu p, OM-M:
IIUTHI, )KeI€300€TOHHBIE U no 100; 10”
MeTajmyeckue onopsl BJI 6omee 100 mo 500; 15”
35 kB u Takue xe onopsl 6onee 500 mo 1000; 20°
BJI 3-20 kB B HaceseHHOIT omee 1000 10 5000: 30%
MECTHOCTH, a TaKXe 3a- 6omee 5000 6 10'3p5)

3eMJIUTEIHN AJIEKTPOOOO-
pPYIOBaHHUs, YCTAaHOBJICH-
Horo Ha onopax BJI 110
KB u BpIlIe

DnekTpoodopyaOBaHHe, | 3a3eMIIUTEH OMTOPHI 250/1?, Ho He Go-
YCTaHOBJIEHHOE Ha OIopax aee 10
BJI 3-35 kB
XKenezoberoHnsle U Me- | 3a3eMJIMTENb OMOPHI TPHU
Tayudeckre onopsl BJI 3- | ynenbHOM conpoTHBICHHH
20 xB B HeHacenenHoit | rpyHta p, Om/m:
MECTHOCTH o 100; 30%
6onee 100 0,3p”

TpyOuatbie pa3psIHUKH U

3a3eMInTEIb paspaaHUKa
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3aILUTHBIC IPOMEKYTKU
BJI 3-220 xB

WY 3alllUTHOTO  MPO-
MEXYTKa TIPH YIAEITHHOM
CONPOTHUBIICHUU TPYHTA P,
OmM-M:

ue BeImre 1000; 10
6omee 1000 15
Pa3psmauku Ha moaxoaax | 3a3eMIIUTENb pa3psIHUKA 5
BJI x noacrannusiM ¢ Bpa-
MIAIOIIMMHUCS MalTHHAMH
4, BJI  wnamps- | Onopa BJI ¢ ycTpoiictBoM | 3a3eMIMTENb OMOPHI IS 30
xerneM 10 1kB° TPO303alTUTHI IPO303aIIHUTHI
Ornopsl ¢ MOBTOpHBIMU 3a- | ObI1Iee CONPOTHUBICHUE
3eMIIUTEIISIMA ~ HYJIEBOTO | 3a3€MJICHHUS BCEX IMTOBTOP-
pabouero mpoBoja HBIX 3a3eMJICHUI TpU Ha-
IIPSKEHUU UCTOYHHUKA, B:
TpexdazHblii/oqHOPa3HBIN
660/380 )
380/220 10
220/127 20
3azemMiIuTeNb KaXIOTr0 W3
MOBTOPHBIX  3a3€MJICHHI
IpU HANPSOHKEHUH HCTOY-
HHKa, B:
TpexdaszHblii/oqHO(Pa3HBIN
660/380 15
380/220 30
220/127 60

1)I[J1;1 AJIEKTPOYCTAaHOBOK BbITie 1 KB mipu yaensHOM conpoTuBieHnn rpyaTta p 6osee 500 Om-m

nonyckaercs yBenuuerue conporusierus B 0,002/) pas, Ho He OoJiee AeCATUKPATHOTO.
2)| - pacueTHBIii TOK 3aMBIKAHHS Ha 3eMITIO, A.
B kadecTBe pacueTHOTO TOKA IPUHUMACTCS:

* B ceTsx 0e3 KOMIICHCAIIMKU €MKOCTHOI'O TOKa - TOK 3aMbIKaHHWA HA 3CMIIIO,

®* B CCTAX C KOMHGHCﬁHI/IGﬁ €MKOCTHOI'O TOKa:

= JJIA 3a3€MIIAIOITUX YCTpOﬁCTB, K KOTOPBIM HNPHUCOCAUHCHBI Ayroracamuec peakTopsbl, -

TOK, paBHBIN 125% HOMUHAIBHOTO TOKA ITUX PEAKTOPOB;
- JUIS1 3a3€MJISIFOLIMX YCTPOUCTB, K KOTOPBIM HE IPUCOEIUHEHBI IyTOracsusie peakTopsl,

TOK 3aMbIKaHHA Ha 3€MIJITO, HpOXOI[SIHII/Iﬁ B CCTH IIPpH OTKIIIOYCHUU HauoOoee MOIITHOTO

U3 AYTOracsiyx peakTopoB WM Hanbosee pa3BeTBICHHOTO y4acTKa CETH.
3)I[J1$[ yctanoBok ¥ BJI nanpspkenunem 1o 1 kB npu ynensHOM conpoTuBieHNU TpyHTa p OoJiee
100 Om-M nomyckaetcs yBenuueHue ykazaHHbIX Bbie HopM B 0,01p pa3, Ho He Gonee necs-

THKPATHOTO.

4)COl'IpOTI/IB.]'ICHI/Ie 3a3eMIINTEIeH O1op BJI Ha noaxoaax K MOJACTaHIIUAM JOJKHO COOTBETCTBO-

BaTh TpeboBaHusM [IpaBui yCcTpoiicTBa 3J€KTPOYCTAHOBOK.

®) st omop BBICOTO# Gonee 40 M Ha yuacTkax BJI, 3aIIMIICHHBIX TPOCAMH, CONPOTHBIICHHE 3a-

3eMITHTENEH JI0JDKHO OBITh B 2 pa3a MEHbBIIIE IPUBEACHHBIX B TAOHIIE.
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