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9KCIIJIyaTallueu, MPOEeKTUPOBAaHUEM 1 CTPOUTEIHCTBOM 3a3€MJISIOIIUX
ycTpoucTB (3Y) sHeprooO6LEKTOB.

B MeTtognyecKux yKa3aHUSIX IPUBEOEHbl METOObB KOHTPOJIS U
ucneiTanuy 3Y nmoactauiui u ormop BJI, MeToObl TPOBEPKH IMPOOUBHEIX
IIpegoxXpaHuTenel u nenu hasa-Hysb (B yctaHoBKax 0o 1000 B) B
IIpollecce 3KCIyaTalliyd U IIPU IIPHUEeMKe BHOBb COOPYXKaeMbIX NN

PEKOHCTPYUpyeMbIxX 3Y, a TakKXkKe yKa3aHbl UCIIOJIb3yeMble ITPU 3TOM
TPUOOPHI.

COOEP2KAHUE

1. OBIIIHE TTOJIOKEHWA
2. METOIEI I[TPOBEPKH COCTOAHUYA 3Y
2.1. ITpoBepKa BHINIONHEHUS 37IeMeHTOB 3Y
2.1.1. BusyanrsHad nposepka 3V
2.1.2. OnpepeneHue peaabHOU cxeMbl 3Y

2.2. IIpoBepKa coeguHEHHUs 3a3eMIIUTEJIeN C 3a3eMIIIeMbIMU
3JIeMeHTaMHU, a TaKXKe eCTeCTBEeHHEBIX 3a3emnureneu c 3y

2.3. IIpoBepkKa KOPPO3UOHHOTO COCTOIHUS 371eMEHTOB 3V,
HaXOOAIIUXCS B 3eMJIe

2.4. UamepeHre conpoTuBneHus 3V IMOOCTAHIINYN U IUHUHA
aJIeKTpoliepenaydun

2.4.1. U3aMmepeHue conpoTuBaeHusa 3Y NOOCTAHIINU
2.4.2. U3MepeHKe COONPOTUBIEHUS 3a3eMuuTenen onop BJI
2.5. U3MepeHVe HaNPSIXKEeHUI IPUKOCHOBEHUS

2.6. IIpoBepka HanpskeHUd Ha 3Y NOOCTAHIIUNA IIPU CTEKAaHUU C
Hero TOKa 3aMBIKAaHUSA Ha 3eMIJII0

2.7. ITpoBepKa COCTOSHUSA NPOOHBHLIX NPEI0XPaHUTEIIeN
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2.8. I[IpoBepKa 11enu a3a-HYIb B 97IEKTPOYCTaHOBKax 0o 1 KB ¢
CIVXUM 3a3eMJIEHHEeM HeWTpaau

3. OIIPEJIEJIEHMWE YPOBHSA ITOMEX OT BHEITHKWX
QJIEKTPOMATHUTHBIX BOSMYITEHWU

4. MEPBI BE3OITACHOCTHU ITPH KOHTPOJIE 3V

5. IOKVYMEHTAITHUA HA 3V SJIEKTPOYCTAHOBKH
6. PEKOMEHIIAIIWW T1I0 PEMOHTY Y YCUJIEHHWIO 3V

[TPUJIOKEHUWE 1 USMEPUTEJIbHAA ATITIAPATYPA ITJIA
KOHTPOJIA SJIEKTPUYECKHWX ITAPAMETPOB 3V

[IPUJIOXKEHUE 2 TIPUMEP OTIPENEJIEHN S PEAJTIBHOM CXEMEI
3y C IIOMOIIBIO USMEPUTEJIBHOI'O KOMIIJIEKCA KJ13-1

[TPUJIOKEHWE 3 BBIBOP CE3OHHOI'O KOS®POUITUEHTA,
U3MEPEHUE SJIEKTPOXUMHWYECKOI'O ITOTEHITUATIA ¥
OITPENEJIEHUWE HAJIMYHW A BITY2KITAKOIMTMUX TOKOB

[TPUJIOKEHUWE 4 OITPEINEJIEHWUE COIIPOTUBIIEHWA
HUCKYCCTBEHHOI'O 3A3EMIIUTEJIA SJIEKTPOYCTAHOBKH BE3

VYETA OTXOOAIIIUX KOMMYHUKAITUN

IIPUJIOXKEHUE 5 YUCJIEHHEIN PACYET 3V
QJIEKTPOYCTAHOBKH

TIPUJIOXKEHUE 6 ITIACIIOPT HA 3A3EMIIAIONIEE YCTPOMCTBO
QHEPT'OOBBEKTA

ITPUJTOKEHHWE 7 ITPOTOKOJI ITPOBEPKH COCTOAHWSA
SASEMIIAIOMETO YCTPOUCTBA T1IC

1. OBIOIUE I1OJIO2KEHUA

1.1. XapakTepuctuku 3Y OOJIXKHEI OTBEYATh TPEOOBAHUSIM
obecnedyeHust 3M1eKTP0oOE30macHOCTH 00CTyKMBAIOIIEro IepcoHana u
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obecrieunBaTh B HOPMaJIBHHBIX U aBapHﬁHbIX YCJIOBUAX CIIEOYIOIIre
9KCIIIIyaTalluOHHEIE d)YHKI_II/II/I 9JIEKTPOYCTAaHOBKMH:

OEeMCTBUE PEIeMHBIX 3alllUT OT 3aMbIKaHUS Ha 3€MJITIO;
OeMCTBUE 3alIUT OT IepeHalpPsIXKeHnH;

OTBOJI B TPYHT TOKOB MOJIHUM;

0TBOJ Pabo4Ymx TOKOB (TOKOB HECUMMETPUU U T.[.);

3alIUTy U30JISAINYU HU3KOBOIBTHHIX LIeTIed U 000PYyIOBaHUS;
CHUXKEHUE 3JIEKTPOMArHUTHHIX BJIMSTHUYM Ha BTOPUYHBIE 1IETIHU;

3alUTY IOA3eMHOI0 000PYIOBAaHUS 1 KOMMYHHUKAITUH OT TOKOBBIX
TIeperpys3ox;

CTa6I/IJ'II/I3aLII/IIO IIOTEHIINAJIOB OTHOCUTEJIBHO 3€MJIM U 3dllIUTy OT
CTAaTUYECKOI'O 3JIEKTPHUYECTBA;

obecrieueHue B3PHEIBO- 1 HO}KapO6e3OHaCHOCTI/I.

1.2. OcHOBHEIMU ITapaMeTpaMU, XapaKTEPU3YyoILIUMU cocTosgsHue 3Y,
SIBJISIIOTCS:

conpoTtunsieHue 3Y (O 371eKTPOyCTaHOBOK MOOCTaHIUMU,
97IeKTpoCcTaHIuu u omnop BJII);

HalIpsA2KEeHHne Ha 3y IIPU CTEKaHHNHM C HEI'O TOKa 3aMbIKdaHUS Ha 3€MIIIO;

HaMOpsizKeHre MPUKOCHOBEHUS ([JIs1 3JIEKTPOYCTAaHOBOK BhIIlIe 1 KB ¢
3 dekTHBHO 3a3eMI€HHON HeUTpasnbio, Kpome omop BJI).

IlomoMHUTEeTbHEIMU XapaKTepPUCTUKaMu 3Y, C IOMOIIIbIO0 KOTOPBIX
TIPOM3BOAUTCS OI[€HKA €T0 COCTOSHUS B IIPOIleCcCe SKCIIyaTalluH,
SIBJIISIFOTCST KQYeCTBO M HA[eXXHOCTb COeQUHEHUS 371eMeHTOB 3V,
COOTBETCTBHE CEUEHUS U TPOBOOUMOCTH 3JIEMEHTOB TPeOOBaHUSIM
ITY3 ¥ MPOEKTHBHIM JaHHLIM, ”HTEHCUBHOCTb KOPPO3UOHHOTO
pas3pylIeHus.

B cootBetcTBUU C [ITO s KoHTposisag 3Y B 3JIeKTPOyCTaHOBKax no 1
KB ¢ n301upoBaHHOM HEUTPaAIbI0 HEOOXOAMMO ITPOU3BOOUTE IIPOBEPKY
TPOOUBHBIX IIPEeOOXPAHUTENIEN, @ B 3JIEKTPOyCTaHOBKax A0 1 kKB ¢
rJIyX03a3eMJIEHHOM HeUTpaJblo IIPOBEPKY lienu (a3a-HyJb.
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1.3. O6beM u HOpMHI uctibiTaHu 3Y yctaHoBneHbl PII 34.45-51.300-97
"OObeM U HOPMEI UCITBITaHUM 351eKTpoobopynoBanus” (M: HLI 9HAC,
1998).

1.4. [TeproouYHOCTE IPOBEPKHU MapaMeTpPoB 3V crenyrollasi: IIPOBEPKa
3Y B monHOM 00BbeME - He pexke 1 pa3a B 12 neT; mpoBepKa B TOM
4acCTH, TIe BO3MOXKHO u3MeHeHue 3Y B pe3yibTaTe

IIPOBEOEeHHEIX PaboT, - MOCIe MOHTAaXa, IIePeyCTPOMCTBA U
KalKUTaJIbHOTO PeMOHTa 000PYyIOBaHUS Ha 3JIEKTPOCTAHITUSX,
TIOACTAHIUAX 1 IMHUSX 9JIeKTPoIIepenaydn;

W3MepeHNe HalpsaXKeHnsI IIPUKOCHOBEHUS B 9JIEKTPOyCTaHOBKax, 3V
KOTOPBIX BBEITIOJIHEHO 10 HOPpMaM Ha HallpsKeHue ITPUKOCHOBEHUS, -
IIOCJIe MOHTaxa, IepeyCTPONCTBa U KaluTaJlbHOTO peMoHTa 3Y u
n3MeHeHUusa TOKOB K3, HO He pexke 1 pa3a B 6 neT (U3MepeHUs OOIKHBI
BBHITIOJTHSITHCS IIPU IPUCOEOUHEHHBIX €CTECTBEHHBIX 3a3EeMIIUTENAX U
Tpocax BJI);

IIPOBEPKa COCTOAHUSA YCTpOﬂCTB MOJIHUE€3AIIIUTHI - OOWH Pa3 B IO
rnepen HadaJiIOM I'pO30BOT'0 CE€30Ha,

IIPOBepPKa MPOOUBHBIX ITPEeloOXpaHUTeNel U 11enu pas3a-Hyb - HEe pexe
1 pa3sa B 6 5eT.

1.5. TIpu BO3HUKHOBEHUU Ha Tepputopuu o0bekTa K3 unm cBsizaHHBIX
C HUM aBapUUHBIX CUTyallui He0OXOOMMO IIpoBecTu obcriemoBanue 3Y
B 30HE aBapuU U Ha INpuseramwllyx K Hed ydacTkax 3Y.

1.6. PekoMeHOyeTCS IIPOBOOUTE TPOBEPKY COCTOsSTHUSA 3Y mocie
PEKOHCTPYKIHUH, B OCOOEHHOCTH IIPU YCTAHOBKE Ha 00BEKTEe
3JIEKTPOHHBIX U MUKPOIIPOILIECCOPHBIX YCTPOUCTB.

1.7. [Inst u3MepeHusi CONPOTUBIIeHUsS 3Y U ONpefeieHnsT HallPsSIKeHU
IIPUKOCHOBEHUSI MHOTHE T'OIbl UCIIOIb3yEeTCs PSg NPpuOOPOB,
paz3nuyaniuxcs 001acThI0 MIPUMEHEHU S, Iuana30HaMy U3MepsieMbIX
3HaYeHUM, CXeMaMU, IOMEX0yCTONYHUBOCTBIO, YaCTOTOM
M3MEPUTEJIbHOTO TOKa U T.II. KpaTKue xapaKTepUCTUKU TPUOOPOB
TIpUBEEHBI B IIPUJIOKEHUN 1, TaM XKe JaHbl CBEIeHUS O CPeACTBax
M3MEPEHUN U KOHTPOIIS, pa3paboTaHHBIX B TOCIEIHNUE TOMOHI.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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2. METObI ITPOBEPKHA
COCTOdHUAd 3yY

[Ipu BBOZE U B Ipoliecce 3KCIIyaTallud KOHTPOJIb COCTOSIHUSA 3Y
He0oO0X0IMMO OCYHIECTBIISITh IyTeM NPOBEPKHU BHITIOTHEHUS 3JIEMEHTOB
3Y, coequHeHUs 3a3eMJIUTEIIEN C 3a3eMJIIEMbBIMU 3JIEMEHTaMU U
€CTEeCTBEHHEBIX 3a3eMyiuTesield ¢ 3Y, KOpPO3UOHHOTO COCTOSIHUS
571eMeHTOB 3Y, HaXOOALIUXCA B 3eMJie, HallpsaXKeHus Ha 3Y
3J1eKTPOYCTAaHOBOK IIPY CTEKAHUHU C HEr0 TOKAa 3aMBIKaHUS Ha 3€MIIIO,
COCTOSIHUSI ITPOOUBHEBIX IIPEeOXpaHuTesen, nemnu ¢pa3a-Hyiab B
3JIEKTPOYyCTaHOBKax A0 1 KB ¢ rinyxum 3a3eMsieHUEM HEUTpalu, a
TaKxXKe U3MepPEeHUS COIPOTUBIIEHUS 3Y 3JIEKTPOYCTaHOBOK,
3a3emuTesier onop BJI v HanpsizKeHUsI IPUKOCHOBEHUS.

2.1. IIpoBepKa BBINOJIHEHHUS 3JIEMEHTOB
3Y

2.1.1. BusyajnbHasi IpoBepka 3Y

Bu3syasibHas npoBepKa IPOBOOUTCS C LI€JIbI0 KOHTPOJISA KadyecTBa
MOHTazKa U COOTBETCTBUS CE€YEHUS 3a3€MJIAIOIINX IPOBOJHUKOB
TpeOoBaHUSAM ITpoeKTa u I1Y 3.

H3MepeHUe cedyeHUs IIPOBOOHUKOB IIPOU3BOAUTCS IITAHT €HIIUPKYJIEM.
H3MmepeHHOE ceyeHNre CPaBHUBAETCH 5: pacueTHEIM. CeyeHUe
3a3eMJIAIONIUX IIPOBOOHUKOB S3T11 (MM“) onlpenensaeTcs 1o ¢popMyie

T+0.1 (1)
S 2 4 0

roe I3 - TOK 3aMBbIKaHUS Ha 3eMJTIO (TOK, CTEKAIOMIUU B 3€MJTIO
4yepe3 MecTo 3aMbiKaHusa), A (ansa OPY nmopcranuuii 6-35 KB -
TOK OIBOMHOTO 3aMBIKAHUSI HAa 3€MJIIO
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7LD

5 ,onsa OPY nopcrannuii 110-1150 kB - Tok ogHOMa3HOTO
K3

1
fé :I);

T - BpeMs OTKJIIOUEHMS 3aMBIKaHUS Ha 3eMIII0, C (BpeM4
OEeNCTBUS OCHOBHOM 3allIUTHL U BpeMs pabOoThH
BBIKJIIOUATEIIS).

Oco6oe BHUMaHUE CJIeyeT YOEIUTh 3a3eMJISIOIINM IIPOBOAHUKAM OT
HeWlTpasield TpaHCpopMaTOpPoOB, KOPOTKO3aMbIKaTelel, IIyHTUPYIOITUX
1 Oyroracsiux peakTopoB. X ceyeHure OOJIZKHO COOTBETCTBOBATh
MaKCHMaJIbHOMY OJIsI JaHHOW MOACTaHIIUU.

YMeHbIIIeHNEe CeUeHUs U3-3a KOPPO3UH IIPOUCXOOUT B IEPBYIO O4Yepenb
HEIIOCPEeNCTBEHHO IO MOBEPXHOCTHIO TPYHTA, ITI09TOMY ITPU KOHTPOJIE
3V B mpouecce 3KcIayaTanuu obsi3aTeIbHa BEIOOPOYHAs IpoBepKa
3a3eMJIAIONIUX ITPOBOOHUKOB CO BCKPHITUEM (YHTA Ha T'IIyOUHY
npuMepHo 20 cMm.

Koppo3uoHHbIE MOBPEXAEHUS ITPOBOAHUKOB Ha O0JIbIlel rny0uHe, a
TaKyKe B CBAPHBIX COEOUHEHUSX BBHIABIISIOTCS IPU U3MEPEHUSIX
HaIPsSKEeHUN TPUKOCHOBEHHUS U IPOBEPKE METAJIJIOCBA3€EMN.

Ecnu K 3V noacTtaHIMM NOACOEOUHSIETCS I'PO303alluTHLIU Tpoc BJI, To
TOK 4Yepe3 TPOC MOXKET OLITh paBeH:

(1)
[]:2;3 OJIs1 CTAJIbHBIX TPOCOB;

0,770
’ 3 OoJisi CTaJlIeaJ IlOMUHHUEBEIX

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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(3mechb

0

3 - Tok omHOoda3Horo K3 Ha nmpoBepsiemoii BJI BOIU3M ITOOCTAHIINY,
KOTOPHBIM MOXKHO ITPUHSTh PaBHLIM TOKY K3 Ha COOTBETCTBYIOIIEM
OPY).

[onmycTtuMble TOKHU Inon (KA) OIS pa3IUYHBIX MapOK I'PO303aIUTHEIX
TPOCOB IIPU BpeMeHU OTKJIioyeHusa K3, paBHOM 1 c, mpuBefeHHl B Ta0Jl.
1.

Tabauna 1
Mapka Tpoca Inon (xA)
I1Cc25 1,5
I1C35 2,0
I1C50 3,0
I1C70 4,5
AC-35 5,5
AC-50 7,2
AC-70 10,3
AC-95 14,4
AC-120 17,1

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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AC-150 22,2

[Ipu “HOM BpeMeHU T OONYCTUMBIU TOK Inon 1 MOXKHO OIIPEHEsIUTh I10
BEIPakEeHUI0

1057, (2)

i ___wn
e e+

[Tpu Bu3yasibHOM KOHTpPOJIEe 3Y MPOBOOUTCS IPOBEepPKa OOJITOBBIX
coenuHeHUU. BONTOBLIE COEMUHEHMS MOJKHBI OBITh HaleKHO
3aTSHYTHI, CHa0OKEeHbl KOHTPraKou U IIPYKUHHOU I1aliO0H.

2.1.2. OnpegereHue peajlbHOH cxeMbI 3Y

[TpemBapuTeILHO COCTaBIIsSIETCS PAOOUMIi IJTaH Pa3MeIIeHNsI CUJIOBOTO
000pynoBaHUs 3TIEKTPOYCTaHOBKU. Ha maHe peKoOMeHOyeTCs HaHEeCTH
B MacITabe:

BCIO TEPPUTOPHUIO IJIEKTPOYCTAHOBKH, BKJIIIOYas 3JaHUA U OTOEJIbHO
CTosdIee O60pYJIOBaHI/Ie, ImogjiezKaiiee 3a3€eMIIEHUIO;

MarucTpanu 3Y ¥ TOYKU ITPUCOeOUHEHUS K HEMY CHUJIIOBOTO
000pyaOBaHUS;

KabesbHbIe KaHaJlTbl, KOJIOMAIIE, TPYOOIIPOBOMIHI;
OTPaXKIeHMUSs;

ABTOMOOUJILHEIE U TEIIeX0IHbIe JOPOTH.
OOpa3selr cxeMHI-TIJIaHa ITPeaCcTaBjieH Ha puc. 1.

OnpepernieHre TpacC NPOKJIaOKU UCKYCCTBEHHOI'O 3a3€MJIUTENIS B
TPYHTE OCYLIECTBJIAETCSA U3MEPUTEIIbHBIM KoMIliIekcoM KJII[3-1.
HNcTtounuk nepeMmenHoro toka (UIIT) 400 'y mogkiodYaeTcsa K IBYM
pa3HEeCeHHBIM 10 TEPPUTOPUU TOoUKaM 3Y uccienyemon
3IeKTPOYyCTaHOBKU. [IpoBOASTCS IMTpoBepPKa paboTOCIOCOOHOCTU U
KanuOpoBKa U3MEPUTEJIbHOU annapaTyphbl B COOTBETCTBUU C
WHCTPYKLKEU 110 IKCIIyaTalluu.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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C mOoMOIIbI0 U3MEPUTENISI HAallPAXKEHHOCTU MarHuTHOTO nojsa UTIM
onpepnenseTcsa GOoH U3TYUYEeHUSI MAaTHUTHOTO MO Ha TEPPUTOPUU
3JIEKTPOYCTaHOBKM NIpU OTKIIF0O4YeHHOM UIIT:

Ha YPOBHE T'PYHTQ;
B MeCTaX ITPUCOeOUHEHUS IIINH 3a3eMJIeHUsI K 000pyI0BaHUIO;
Haj[ KabeTbHBIMM KaHalaMU, I0J KaOeTbHBIMU JIOTKaMU;

B MeCTaX ITPOKJIaJiK1 TPyOOIPOBOIOB 1 BEIXOMla CUJIOBBIX U
“HGOPMalMOHHBIX Kabenen 13 3maHuM.

dukcupyetcs Hauboblllee 3HaYeHe (poHa UIITydYeHUsT MarHUTHOTO
nons. B manbHeuIeM ycTaHaBIMBaeTCsa TaKoe 3HaueHue Toka UIIT,
4YTOOBI YPOBEHb MAarHUTHOTO TIOJISI ITIOJIE3HOTO CUTHAJIa MPeBHIIIall
MaKcHMallbHOe (POHOBOE He MeHee 4eM B 10 pas.

OmnpepernseTcs: Tpacca NPOKIAAKU MarucTpasei 3a3eMiaeHus 6e3
BCKpPHITUA I'pyHTa. s atoro UIIT mogkiroyaeTcsa K pa3InyHbIM
yOaJleHHBIM OfHa OT Apyrou touykaM 3Y u ¢ nomouisio UTTM

OIIpenesId0oTCA 1 HAHOCATCSA Ha IIJIaH MeCTa IIPOKJIadKNW 1 COeOINHEHUM

IIOIIEPEYHBIX U ITPOOOJIEHEIX 3a3eMJIUTETIEN.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Puc. 1. CxeMa-1IaH 3a3eMJISIIOIIEr0 YCTPOHUCTBA MOICTAaHIIHHA

I ga0OeIbHBIN KaHAJ;
TOPHU30HTAILHEIA 3a3€MITUTEIh;

Ha3eMHOe COoequHeHNe C 3a3eMJISIONINM
YCTPOMCTBOM;
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I -— YKa3aTeJlb He3a3eMJIEHHOI' O

000pyIOBaHMS;
= i moprarm;
= MOJIHMEOTBOJ;
. MIPHUCOeIUHEHNEe 3a3EeMIISIOIIEero

ITPOBOAHMKA K 000PYIOBaHUIO;

O] 06PHIB 3a3eMJISIONETO TPOBOIHIKA

OmnpenensitoTcst MoO3eMHble 1 Ha3eMHBIe (Yepe3 OPOHIO 1 000JIOYKHU
Kabesel, HyJIeBbIle TPOBOMA, TPYOOIIPOBOALI M METAJIJIOKOHCTPYKITUH)
cBsi3u obopymoBanusa ¢ 3Y. Onun 13 BeIBOOoB MUIIT mogkmodyaeTcs K
3Y, a BTOpO# mociefoBaTeIbHO IIPUCOEONHAETCS K 3a3€eMJISIOIINM
ITPOBOOHUKAM 000PYyIOBaHUSI, ITOAJIeKAIIET0 3a3eMJIEHUIO.
YcTaHOBIeHHBIE CBSI3U HAHOCSTCS Ha ItaH. OnpenenseTcs rnyouHa
3ajieraHus TOPU30HTAJIBHEIX 3a3€eMJIUTEJIEN U NTOO3EMHBIX CBA3eu. [
3TOT0 C MOMOIIEI0 HaTuyuka MIIM y moBepxXHOCTHU 3eMIUu PUKCUPYETCSI
3HaueHue HamnpsxeHHocTu Hi,. [latuyuk UIIM nnogHMMaeTcsa Ha[
3eMJiel Ha BHICOTY h1 mpu KoTopo¥ mHaukatop MIIM 6ynert
rokKa3biBaTh 3HadyeHue 0,5H1,. [myOuHa 3ajeraHust IIUHBI
3azemnurens I3 = hi.

[IpuMep onpenesieHus peabHOU CxeMbl 3Y IIpUBEOEH B IPUIOXKEHUN
2.

2.2. IIpoBepka coeguHEeHHsI 3a3€eMJIUTEJIeH
C 3a3eMJIIEMbIMH 3/IEMEHTAMHM, a TaKikKe
eCTeCTBEeHHBIX 3a3eMyinTesieu ¢ 3Y

ITpoBepPKy KOHTAKTHBLIX COEMUHEHUNH 1 MEeTAIJINYEeCKUX CBSI3eH
ob6opymoBaHus ¢ 3Y He0OXOOHMMO OCYIIECTBIISTH B:

I[eNW 3a3eMJIEHUs HelTpasiel TpaHchopMaTOpOB;

Oeriy 3a3eMJIEHUA KOpOTKO3aMBIKaTeHeﬁ;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Oelin 3a3eMJIEHU S ITYHTUPYIOIITUX 1 OYyTOoraCAIlInX PeaKTOPOB,

MeCTaX COeOVHEHUS I'PO303allUTHEIX TPOCOB C OIIOPaMu U
KOHCTpyKuusamu OPY;

MeCTaX COeJMHEHHNA 3a3€eMIIAEeMOTI 0 O60pYJIOBaHI/IH c 3Y.

KoHTaKTHBIE COEIUHEHUSA IIPOBEPAIOTCA OCMOTPOM, ITPOCTYKHMBAHUEM,
d TaKZXKe U3MEPEHNEM IIePEXOdHBIX COHpOTI/IBJ'IeHI/Iﬁ MOCTaMH,
MHUKPOOMMETPAMM U II0O METOOY aMIIEepMETpPa-BOJIETMETPA.

3HadyeHNe COMPOTUBIEHUS KOHTAKTOB HE HOPMUPYETCSI, HO ITPaKTUKOM
YCTaHOBJIEHO, YTO KaUYeCTBEHHOE IIPUCOEONHEHNE K 3a3€MJIUTEJTIO
obecrneyurBaeTCs IPHU IIePeXoqHOM conpoTuBiaeHuu He 6ostee 0,05 OmM.

[TpoBepKa MeTasJIOCBsi3el 000pynoBaHus ¢ 3Y BHIIOJIHSIETCS KaK Ha
pabouux, TaK ¥ Ha Hepabouux MecTax. Eciiu 3a3eMIIsTonui
IIPOBOAHUK He IofacoequHeH K 3Y (HeT CBSA3U), U3MEPEHHOE 3HaYeHUue
Hanps2KeHUsI BO MHOTO pa3 OTJIMYaeTCs OT 3HaUYeHUM, U3MEePEeHHBIX Ha
CoCegHUX Kopmnycax o00pyooBaHUS.

Ha nopcrannusax HanpsikeHueM 220 KB u BhIllle peKOMEHOYyeTCA
OOIIOJITHUTEJILHO IIPOBEPSATh COIIPOTUBIIEHUE METAJIJIOCBA3U MEXOY
3a3emnutesieM OPY u mecTOM 3a3eMJIeHUS HEUTpalu
TpaHCcpopMaTopa. ITO U3MEPEHHUE B ClIydae MPUMEHEHUSA U3MEPUTEIIS
HaNpPsXKEeHUS IPUKOCHOBEHUS IIPOU3BOOUTCSA I10 CXeMe, IIPU KOTOPOU
BeIBOABI T2 u I12 mpubopa COEAUHSIIOTCS C TOUYKOM 3a3eMIIeHU S
HeWTpanu TpaHcdopmaTopa, a BeIBOOe T1, u 11 coegmHSAIOTCA C
3a3eMmnutesieM OPY. CBsa3b cuuTaeTCsa YOOBJIETBOPUTEJILHOU, €CIIU
COIIPOTUBJIEHUE He MpeBhIIaeT 3HaueHus 0,2 OM.

2.3. IIpoBepKa KOPPO3UOHHOI'O COCTOSIHHUS
3JIEMEHTOB 3Y, HaXOOAIIIUXCsI B 3eMJIe

3a3eMJISIre YCTPONCTBa 9HEPTO0OHEKTOB IIOABEPTral0TCs
COBMECTHOMY BO3[I€MCTBHUIO TPYHTOBOM KOPPO3UU U TOKOB KOPOTKOTO U
OBOMHOTIO 3aMBIKAQHUS Ha 3eMJII0. Bo3melcTBHe OOJIBLIIINX TOKOB
YCKOPSIET Pa3pyllleHre eCTECTBEHHBIX U UCKYCCTBEHHBIX
3a3eMJIuTesien.

Ha sHeproo6beKTax KakK IIPaBUJIO Pa3pPyIIAt0TCs:

TPYyOOMPOBOMLI XO3IUCTBEHHOTO BOOOCHAOXKEHNS U aBaPUNHOTO
TTOXKaPOTYIIEHUS;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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3a3eMIIAI0IITNE ITPOBOOHUKHN B MEeCTaX BXOOad B I'PYHT,
HeIIoCpeaCTBEHHO 1100 ITOBEPXHOCTEIO I'PYHTA;

CBapHBIE COeOUHEHUS B TPYHTE;
TOPU30HTAJIbHLIE 3a3€MJIUTEJIH;

HUKHHE KOHIIBI BEPTUKAJIbHBIX 3JIEKTPOIOB.
Pa3pyieHus OBIBAIOT:

JIOKaJIbHEIE;

MECTHEIE;

ob1ue.

JIokanbHBIE KOPPO3NOHHEIE TIOBPEXKOEHUA 3a3€MIIAIOITNX
IIPOBOOHMKOB BHIABIIAIOTCA IIPKX OCMOTPAX (B OCHOBHOM CO BCKPBITHEM
rpyHTa), a TaKZXKe IIPpU USMEPEHUMAX HaIlIPpAXKEeHNA ITPUKOCHOBEHUA 1
IIPOBEPKE METAJIJIOCBA3H.

MecTHasa KOPpPO3ud XapaKTepu3yeTCsa ITOABJIEHNEM Ha ITIOBEPXHOCTHU
IIPOBOOHMWKA OTOEJIBHBIX, MHOT'Td MHO2KECTBEHHUBIX, HOBpe}KJIeHI/II;I B
(bopMe sA3B UJIN KPATEPOB, I"J'IY6I/IH8_ U IIOIIEepeYHbI€ PAa3MePhl KOTOPBIX
COU3MEPHUMHI 1 KOJIeOJIIOTCS B Impepgeiiax OoT moJen MUJIJIUMETPA OO0
HEeCKOJIbLKUX MUJIJTIMMETPOB.

OO611ass KOppo3usi BO3HUKAET B IPYHTaxX C OOJIBIION KOPPO3UOHHOMN
aKTHUBHOCTHIO.

[I7151 CIIJIOUTHOM TTOBEPXHOCTHOM KOPPO3UM XapaKTEPHO paBHOMEPHOE
110 BCEM MOBEPXHOCTU MPOBOAHNKA TPOHUKHOBEHNE B I'JIyOb MeTajlia C
COOTBETCTBYIOIIUM YMEHBIIEHUEM Pa3MeEPOB IIOIIEPEYHOT0 CEUEHU
aneMeHTa. ITociie MexaHM4eCKOro yaaJieHus IIPOAYKTOB KOPPO3UU
TIOBEPXHOCTDH MeTaJlllla OKa3kIBAETCS II€POX0BaATOM, HO 6€3 0UEeBUIHBIX
sI3B, TOUEK KOPPO3UU UIU TPEIIUH.

KonuuecTBeHHas olleHKa CTeIleHW KOPPO3UOHHOTO U3HOCa
IIPOU3BOAUTCS BEIOOPOYHO I10 y4aCTKaM KOHTPOJIMPYEMOI' 0 3JIeMeHTa
3Y nyTeM u3MepeHus XapaKTEPHBIX Pa3MeEPOB, 3aBUCSIIIUX OT BUIA
KOpPPO3uHu. DTU pa3MepHl ONIPENENIOTCS I10Cie yoaleHus C
TIOBEPXHOCTHU 3I€MEHTa IIPOOYKTOB KOPPO3UH.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 14



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

HpI/I CIIJIOIITHOM HOBerHOCTHOﬂ KOPpPO3nHu XapaKTEPHBIMHU pa3MepaMHu
SIBJISIIOTCSI IMHEWHBIE Pa3MePHI ITOIIEPEYHOT0 CEYEeHUsI ITPOBOOHUKA
(JII/IaMeTp, TOJIIIIKUHaA, H_II/IpI/IHa), u3MepsaeMbie MTaHTeHIOUPKYJIEeM.

[Tpu MeCTHOM SI3BEHHOU KOPPO3UM U3MEPSIETCS I'TyOrHAa OTHEJTbHBIX
s13B (HaIIpuMep, C IOMOIIbIO MITAHTEHIIUPKYISI), a TaKXKe IIJIoaAb I3B
Ha KOHTPOJINPYEMOM y4dacCTKe.

OnemeHT 3V momxeH OLITH 3aMeHEH, eCJiu pa3pyiieHo 6onee 50% ero
CedYeHus.

[71s1 BEIIBIIEHUS TEHOEHIIMY KOPPO3UH U ITPOTHO3UPOBAHUS CPOKaA
CITyKOBI 3a3eMJIUTEJIEN PEKOMEHIYETCS TPOU3BECTU U3MEPEHU ST
3JIEKTPOXUMHUYECKOTO OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO
TIOTeHIIMaa, YOEIbHOTO COIIPOTUBIEHUS I'PYHTA U ONPEIeIuTh
Haymuue OJTyKOalolIuX TOKOB B 3eMJIe.

MeToaouKa 3TUX I/I3MepeHHﬂ IIpruBEeEeHa B IPDUJIOKEHWN 3.

2.4. A3MepeHHe CONIPOTUBJIeHUus1 3Y
MOJACTAaHIIUHU U JIMHUH JJIeKTponepeaadu

2.4.1. U3MepeHHe CONPOTHBICHUusS 3Y MoaCTaHIIHH

HM3MepeHMe COITPOTHUBIEHUS IPOU3BOOAUTCS 063 0TCOeNuHEHUST
rpO303alllUTHHIX TPOCOB, 000JI0YEK OTXOOSIINX Kabesel 1 Opyrux
€CTeCTBEHHHIX 3a3eMyuTenei. U3MepeHus OOJIKHBI BEIIIOTHSATHCS B
Tepuoabl HanbOOJIbIIIET 0 BLICKIXaHU TPyHTa. [Ipu IpoBeeHuun
M3MEPEHUU B YCIIOBUAX, OTIUYAIOIINXCS OT YKa3aHHBIX, HE00X0OUMO
MIPUMEHSTh CE30HHBIN K03 huiimeHT K¢ (CM. IPUI0XKEHUN 3).
Conpotusnenue R3y onpenenseTcs 1o GopMyJie

(3)
Rey = K, Raypay

roe

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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RE'FIEM- compoTuBJieHue 3Y, moIydYeHHOe IPU U3MEPEHUSIX.

ConpotusrnieHue 3Y usMepsaeTcsa M0 MeTOAy aMIepMeTpa-BoIbTMeTPa
C IIOMOIIIBIO0 OTHOTO M3 HUXKeIlepeducjIeHHbIX TpubdopoB: MC-08,
M-416, ®4103, 9K3-01, ITKUHII, 9KO-200, AHY-3, KI13-1, OHII-1 (cMm.
npunoxenune 1). [IpuHIIMONanbHasaA CXeMa U3MEPEHUU IIpuBeaeHa Ha
puc. 2. TOKOBBIU ¥ MOTEHIIMAIbHBIN 3JIEKTPOALI CJIeAyeT paclioiaraTh
Ha OJHOM JIMHUM 110 TEPPUTOPUH, CBOOOTHOMN OT JIMHUMN
3JIeKTpoIllepenayvy U MOA3eMHBIX KOMMYHUKAIIUM. PacCTOSTHUS OT
TIOACTAHIIMY [0 TOKOBOTO U MOTEHIIMABPHOI'O 3JIEKTPOIOB BEIOMPAIOTCS
B 3aBUCUMOCTH OT pa3MepoB 3Y U xapaKTEePHBIX 0COOEHHOCTEMN
TEPPUTOPUU BOKPYT MOAOCTAHIIUU.

T, 0, n T

201 Td‘

3Y L T

- L
Puc. 2. [IpuHuynuaabHasi cCxeMa H3MEePEeHHH CONMpPOoTUBIeHus 3Y:

3Y - 3azemisioiiee yCTPOUCTBO; I1 - moTeHIUaMbHEIN 31€KTPo; T - TOKOBBIN
9IEeKTpon

Ecnu 3a3eMnIuTeNb MOACTAHIIUY UMeeT HeOOIbIllue pa3Mephl, a BOKPYT
Hero uMeeTcs OOMIMPHAs MJI0aab, CBOOOOHAS OT JIMHUM
3JIeKTpoInepenayu u MOA3eMHbIX KOMMYHUKAIIUM, TO PACCTOSSHUS OO
371eKTPOI0B (TOKOBBIX U IIOTEHIIMAIbHBIX) BLIOMPAIOTCS CJIeOYIOIIUM
obpaz3oM:

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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rar = 5]1
rsm = 0,5rsr

3mech [I - HauOombIIUY TUHEWHBIN pa3Mep 3V, XxapaKTepHBIN Os
OaHHOI'O TUIla 3a3eMJINTeNs (OJI1 3a3eMJIUTENIS B BULE
MHOTOYTOIbHUKA - AuaroHanb 3Y, o rimyOuHHOTO 3a3€eMIIUTENS -
OJIMHa TJIyOMHHOTO 3JIeKTPOAa, OJI JIy4eBOT0 3a3eMJIUTEJISA - OJINHa
ny4a).

Ecnu 3a3eMnuTesNb UMeeT OO0JIbIIEe pPa3Mephl, HO BOKPYT HEro HeT
OoOIIMPHOM TI/I0IaAu, CBOOOOHOM OT IMHUM 3JIeKTpornepenaydu 1
IMOA3€MHBIX KOMMYHUKAIIMM, TOKOBBIY 3JIEKTPOQ CllefyeT Ppa3MeCTUTh
Ha PacCTOsAHUM st = 3]1. [loTeHILIManbHBIN 3JIEKTPOL pa3MelllaeTCsa
IMOCIegoBaTEeIbHO Ha PAaCCTOSAHUM I'si, PaBHOM 0,1r51; 0,2r51; 0,375T;
0,4rs1; 0,513T; 0,613T; 0,71r3T; 0,87r371; 0,9751, ¥ IPOU3BOOUTCH
“3MepeHre 3HaYeHU CONPOTUBJieHus. [lanee CTpOUTCS KpuBas
3aBHCUMOCTHU 3HAYEHUS COIIPOTUBJIEHUS OT PACCTOSIHUSA I'sp. ECiu
KpUBasi MOHOTOHHO BO3pacCTaeT U UMeeT B CPeqHeN 4acCTu
TOPU3OHTAJIbLHBEIM yYaCTOK (KaK OoKa3aHO Ha puc. 3), 3a UCTUHHOE
3HaYeHUe COMIPOTUBJIEHUS IIPUHUMAETCS 3HaUYeHUe IIPU sy = 0,5r7.
Ecnu KkpuBass HEMOHOTOHHAS, YTO SIBISIETCS CJII€OCTBUEM BIIUSIHUS
Pa3IUYHBIX KOMMYHUKALIUY (TOO3€MHBIX M HaJI3€MHbBIX), U3MEPEHUS
IIOBTOPSIOTCS IIPU PAcCIOJIOXKEHUHU 3JIEKTPOOOB B APYTrOM HallpaBJIeHUU
ot 3Y.

'RJF usm

Rygf——— — -

o — S S —

a)
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RH UM

Ry —— —= 'y

2 o 08 08 0

0)

Puc. 3. 3aBHCHMOCTHh H3MEPEHHOT 0 COIIPOTHB/IEHUSI OT PACCTOSTHUSA
MNOTEHITHAJIBHOIO 3JIEKTPOJa 10 TOKOBOI'O:

a - IIpY JOCTaTOYHOM yHaJIeHUH TOKOBOTO 3JIEKTPOIa;
0 - IpY HEJOCTAaTOYHOM yIOaJIEHUH TOKOBOI'O 3JIEKTPOMA;
1 - kpuBas upu ryt = 3]10; 2 - KpuBas Ipu ryt = 2]1

Ecnu KpuBasi COIPOTUBIIEHUS IIJIaBHO BO3pacTaeT, HO He UMeeT
TOPU30HTAJIPHOTO y4YacTKa (pa3Hulla COIPOTUBJIEHUN, U3MEPEHHBIX
pu sg = 0,4rsr ¥ rsp = 0,675t, IpeBrIIIaeT 6oee yeM Ha 10%
3HauYeHue, u3MepeHHoe Npu I'sg = 0,5r31) ¥ OTCYTCTBYET BO3MOXKHOCTh
repeMelleHus: TOKOBOTO 3JIEKTPOZa Ha 0oJiblliee PacCTOSTHUE,
BO3MOXKEH CJIeAYIOIINU BEIXO.

[IpoBOOSATCS OABE CepPUU U3MEPEHUN IpU st = 211 u rar = 3]1. KpuBrie
HAHOCSATCS Ha OoauH rpaduk. Touka riepecedyeHus KpUBBIX
IIPUHUMAaETCS 3a UICTUHHOE 3Ha4YeHHWe CONPOTUBIEHUS 3a3€MITUTENS.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Tpu ucnonb3loBauuu npubdopoB M-416, 9K3-01, 3KO-200, AHY-3
KPHUBBIE MOTYT He mepecedbcs. B 3ToM ciiydae peKOMeHOyeTCs
HCIO0JIb30BaTh mpubopsl MC-08, 4103, ITUHII.

[Ipu IpOU3BOACTBE U3MEPEHUN B KaYeCTBE BCIIOMOTraTEJIbHBIX
3JIEKTPOMIOB IIPUMEHSIOTCS CTaJIbHbIE CTEPKHU UTU TPYOBI AUaMEeTPOM
mo 50 mMm. CTEpKHU OOJIKHEI OBITh OUMIIEHBI OT KPAaCcKHU, a B MECTe
IIPUCOEIVHEHUS COEOUHUTEJIbHBIX IIDOBOOHUKOB U OT PXKaBYUHEL.
CTepxkHU 3a0UBAIOTCS U/IX BBUHYMBAIOTCS B TPYHT Ha rioyouny 1,0 -
1,5 M. B cnyyae He0O6XOUMOCTH TOKOBBIN 3JI€KTPO/, BHITIOJTHSIETCS U3
HECKOJIbKUX IlapaslyIeJIbHO COeqUHEHHEBIX 3JIEKTPOAO0B, pa3MelllaeMbIX
10 OKPYZKHOCTHU, C pacCTossHueM Mexnay Humu 1,0 - 1,5 m.

ITpu BEIOOPE TOKOBOTO 3JIEKTPOIA HEOOXOOIMMO BHITIOJTHUTE IPOBEPKY
COOTBETCTBUS COIIPOTUBIIEHUS TOKOBOU LTI TEXHUUYECKUM OJaHHBIM
npubopa, C IMOMOIIBI0 KOTOPOT'0O IpeaJjiaraeTcs IPOu3BECTHU
n3MepeHus. [[omyCTuMoe COIPOTUBIEHHE TOKOBOU 1emnu (C
9JIEKTPOZIOM) V PA3JINYHBIX TPUOOPOB UMEET pa3/InYHbIe 3HAYEHUS U
3aBUCHUT TaKKe OT BEIOPAHHOTO [ualla3oHa U3MEepPeHus
COITPOTHUBJIEHUS 3a3eMiieHus. [Ins npubopa ©4103, HanmpuMep,
OOMyCTUMOE CONPOTHUBJIEHUE TOKOBOU IIE€IIX B 3aBUCUMOCTHU OT
BLIOPAHHOI'O AHaNa30Ha U3MepeHul MeHsieTcs: oT 1 mo 6 KOM.

II71s1 TPOBEPKU COIIPOTUBJIEHUST TOKOBOH 1€ He0OX0OHMMO B HadaJse
BCeX U3MepeHui 00beauHUTh BEIBOOEI T1 u 11, mpubopa, COeaUHUTD
WX C TOKOBBIM 3JIEKTPOAOM U BHITIOJTHUTh U3MEPEHUST CONIPOTUBIIEHUS
TOKOBOM IIEIIH.

[Ipu skcoayaTaluu 371€KTPOYCTaHOBOK MOXKET BO3SHUKHYTh
He0oO0XOIUMOCTh OIIPEIEeIUuTh COIIPOTURIIEHNE UCKYCCTBEHHOTO
3a3eMJIUTEJIST UJIM COIIPOTUBJIEHUS CBsI3U oOopymoBaHus mo 3Y. Takue
W3MEPEHUSI MOXKHO OCYIIIECTBUTH C ITIOMOIILBIO, HAIIPUMED,
nusMeputenbHOro komMmisiekca KJI13-1 (mpunoxenue 4).

2.4.2. A3MepeHHe CONMPOTHBICHUSI 3a3eM/INTE/IeH
omop BJI

MeTonuKa U3MepPEHUs COIIPOTUBRIIEHUS 3a3eMunuTesielt ormop BJT 6e3
rpO303alllUTHOTO TPOCa MPAKTUYECKU MaJjio OTINYaeTCs OT U3MEPEHUs
COIIPOTUBJIEHUS 3a3€MJINTEJIeU NOACTaHIUN.

[TockonbKky 3V ¢ 60ILIIMMU pa3MepaMu B IIJIaHE PEIKO IIPUMEHSIIOTCS
Ha ornopax BJI, B O0JIBIIMHCTBE CIIy4aeB yIOOBJIETBOPUTEJILHEIE
pe3yJbTaThl MOTYT OBITH IIOJIyYEeHHl IIPHU PACIIOJIOKEHUM 3JIEKTPOMIOB
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II0 JIBYXHY‘-IGBOﬂ CXeMe IIPpHU PaCCTOAHHNU MEeXKIOY 3JIEKTPOOdaMHu,
YOOBJIETBOPAIOIIIEM COOTHOIIIEHUAM:

rsm = I'sr = 1,8II; rem = 1,

T'Oe I'rp - PaCCTOsTHHUE MEeKOY TOKOBBEIM U ITOTEHITHMAJIbHBIM
JIEKTPOOdaMHu.

PaccTosiHue rag JOIKHO U3MEPATHCA OT Kpad 3Y u BO Bcex ClIy4dadXx
IOJI2KHO COCTaBJISITh He MeHee 30 M OT Tejla OITIOPHI.

B ClIyda€ HEBO3MO2KHOCTHU HJIN HeHeHeCOO6pa3HOCTH OTCOEINHEHUA
OT TeJIa OIIOPEI I'PO303allTUTHOTO TPOCa U3MEPEHNE COIIPOTUBIIEHU A
3a3€eMIIUTEJIA OIIOPBI MOZKET BEIIIOJITHATHCHA:

C IOMOIIbI0 TOKOU3MEPUTEJILHBIX KJIEIIIEN;
MmeTonoMm CubHUMI;
WMIYJIbCHBIM MeTonoM MOU - OJTHAITI.

MeTon n3MepeHus C IOMOIIIbI0 TOKOU3MEPUTEJIbHBIX KJIelleln
3aKJII04YaeTCcsd B U3MEPEeHUU CYMMapHOIr'o TOKa, IIPOTEeKAaloIero mo
BCEM 3a3eMJISIOILIMM CIIyCKaM, HOraM UJIM CTOMKaM OIOPHI, U
IIOTEeHIMasa 3a3eMJIAIOIIEr0 CIIyCKa OTHOCUTEJILHO BCIIOMOIaTEIIEHOT O
3JIIEKTPOMa, IOMEIeHHOI'0 B 30Hy HYJIEBOI'O IIOTEHIIAAIA.
ComnpoTuBsieHNE 3a3eMIIUTENIEN OIIpenesiieTCs KaK OTHOIIEeHue
ImoTeHIMana K cyMmMmapHoMy TokKy. Ha BJI 110 kB Toku, cTekaroiiue B
3eMJII0 110 OII0paM, COCTaBIAIT OT HECKOJIBKUX COT MUJIJIKMAMIIED [0
HECKOJIBKUX aMIIep.

Metonm Cu6HM MO ocHOBaH Ha UCIIOIb30BaHUM [ABYX MOTEHIIMAJTbHBIX
(TT1 u I12) u OByX TOKOBBIX 3JIEKTPOOOB (CpaBHUTEJIBHEIN - CO U
BCIIOMOTaTEeJIbHBIN TOKOBHEIM - BT).

B3auMHOe pacrojoXkeHue YKa3aHHBIX 9JIEKTPOOOB U
KOHTpoimpyeMoro 3Y yKa3aHo Ha puc. 4.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 20



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru
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Puc. 4. CxeMa B3aMMHOI'0 PaCHOJIOKEHHUS IJIEKTPOIOB IPHU U3MEPEHUH

COIIPOTHUBJIEHUSI ONOPHI 6€3 0TCOeAUHEHHUsI TPOCOB Mo merony CuoHUUI

B KayecTBe U3MepPUTEIbHLIX IPUOOPOB IIPH Peaan3alui 3TOr0 MeToaa

MOT'YyT OBITH UCIIOJIb30BAHBI CGpPIfIHLIG N3MEPHUTEJIN 3a3€EMJIECHHSI, a
TaK2Ke HpI/I60pr u3 T'eO(l)I/I3I/I‘IeCKI/IX KOMIIJIEKTOB. YUUTHIBAsi OUE€Hb
MaJlbl€ SHaA4Y€HHUA N3MEPAECMEBIX BEJIMYHNH, HeO6XOJII/IMO HCIIOJIB30BaThb
YCUJInTEJIbHBIE IIPHUCTABKH.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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H3MepeHUs IPOU3BOLATCS TPUKIBI C BKIIIOUEHUEM HEe3aBUCUMOTI'0O
MCTOYHMKA TOKa M U3MEPUTENbHBIX TPUOOPOB M0 cxeMaM puc. 5. I1pu
3TOM OIIPENesIIOTCA IOCIen0oBaTeIbHO TPU 3HaYEHUS COIIPOTUBJIEHUS
R1, R2 1 R3 COOTBETCTBYIOIIIIE CXeMaM U3MepeHus Ha puc. 5, a, 0, 8.
Hckomoe conpoTtusiieHre 3Y onopkl R3y (Ipy UCIOIb30BaHUU
npubopa 6e3 yCUNUTENTLHOM TPUCTABKM) OIIpenessaieTcs 1mo ¢opMye

3Y ofl /n2 £3
W)

a)

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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o BT

Qo_

8)

Puc. 5. CxeMbI Tpex nocjiaegoBaTejIbHO HCIIOJIb3yeMbIX BApDUAaHTOB
BKJ/IIOUEHHUS U3MEPUTEILHbIX NIPUOOPOB IIPHU U3MEPEHUSIX 10 METOIY
CuoHHUHUDI (cM. puc. 4)

WMOynbCHBIM METOL U3MePEHUs COIIPOTUBJIEHUS 3a3eMnuTtenen MOU

- OJIHAII no3BoisIET BHINOIHATE PabOTHI 110 ITPOBEPKE 3a3eMJIEHUS HE

TOJIBKO OTAENIbHO CToAmuX onop BJI 1 MOTHMEOTBOOOB, HO TaKXKe OIop
C IPUCOEOVHEHHBIMY I'PO303alllUTHEIMU TPOCAMU U MOJIHUEOTBOLOB,

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CMOHTHUPOBaAHHLIX Ha mmopTanax OPY (puc. 6). B KkauecTBe UCTOYHUKA
KCIIOJIb3YETCS r'eHepaTop allepuogudeCKUuX UMITYJIbCOB,
MOIETUPYIOIINU 10 BpEMEHHBIM ITapaMeTpaM GopMy UMITyJibCa TOKa
MoHUHU (Hanmpumep, npudop UK-1).

B KauecTBe TOKOBOT'O 31€KTPOAa UCHOIb3YETCSI CTalbHOU CTEPXKEHb
ouameTpoM 16-18 u grmuro 800-1000 MM, KOTOPHIM 3a0uBaeTcs Ha
rnyouny 0,5 M B TPYHT Ha paccTosTHUU 50 M OT 00beKTa U3MEPEeHUH.
[TogcoemuHeHWEe BEIHOCHOTO TOKOBOT'O 3JIEKTPOAAa OCYILECTBIISIETCS
yepe3 U30JIMPOBaHHbBIE IIPOBOA.

C noMOIIBI0 MUK-BOJIBTMETPA U3MEPSIETCS HAIIPAXKEHUE MeXAY
IIOTEHIIUAIbHEIM 3J1eKTponoM u 3Y omopsl BJI npu pa3iuyHBIX
pacCTossHUAX Mexkay HuMHU (cMm puc. 6). Ilo pe3ynbTaTaM u3MepeHUN
CTPOUTCS moTeHInanbHasa KpuBas U(l) (puc. 7), 1o KOTOPOu
oIIpefensieTCs yCTaHOBUBIIeeCs 3HaYeHue HanpsxKeHus (Uycr).

HMMIyTbCHOE COTIPOTHUBIIEHME OIOPHI (MOJTHMEOTBOOA) OTIPEedesiieTCs
1mo opmyie

- (5)
Rﬁﬂﬁ:f_}m

M

roe Iusm - N3MEPEHHOE 3Ha4YEeHue NMITYJILCHOI'O TOKa.

PeanbHOE COIPOTUBJIEHUE 3a3€MJIUTENISA ONIOPHI OyIEeT MeHbIIIe 3a CUeT
oOpa30BaHUSA 30HL KODOHUPOBAHUS BOKPYT 3a3€eMIJIUTENISA IPU yaape
MostHUM. [109TOMYy 3HaUEeHVEe UMITYyJIbCHOTO COTPOTUBNIEHUSA R3y umn
Heo0X0OUMO YMHOXKUTH Ha KO3 GULIUEHT uMIynbca Ky
omnpepnesnseMbii 1o popmye

[ rs0043) (6)
" U((p+3200(7, +45))

rge S - mijoinagb 3al3eMJIUTEeNs, M2,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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- yOenbHOe COMPOTUBIIEHUE TPyHTa, OM M.

Y
Ecnu yoenbHOe conpoTuBeHue IpyHTa npesriaeT 300 OM M,

PEKOMEHOYEeTCsI U3MEPSATh COIIPOTUBIEHNE PACTEKAHUIO OIOP C
nomoreio npubopa KJI3-1, onpenenss 4acTh TOKa, UOYILIEr0 B 3€MJIIO.

e

T77777K7 77777 777717

|~

Puc. 6. CxemMa u3MepeHHsI COIIPOTHUB/IEHUsI 3a3eM/iuTeeu onop BJI u
MOJIHHEOTBOJIOB:

1 - UMOYNIBCHBIM UCTOYHUK; 2 - IUK-BOJIBTMETD; 3 - HOTEHIIUAIbHEIN 3J1eKTpon; 4 -
TOKOBBIU 3JIEKTPOX; D - 3a3eMIISAI0IIEeEe YCTPOUCTBO

25
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U}t ~B

uyr.r e

Puc. 7. 3aBuCHMOCTB PA3HOCTH IIOTEHIINAJIOB MEXKIY 3a3€MITAIIITUM YCTpOfICTBOM
OIIOPEI X ITOTEHIUAJIBHBIM 3JIEKTPOOOM OT PACCTOAHHUA MEXKIOYy HUMHU

[Tpu npoBenenuu uaMmepenuii ¢ npudbopom MK-1 ogHOBpeMEHHO MOXKET
IIPOBOOUTHLCS pPaboTa Mo oIIpenesieHnio IIyTel pacTeKaHusa TOKOB
MOJIHUY M U3MEPEHUI0 OTEHIIMAJIOB Ha IIPUIEeramiux ydacTKax
3J1eKTPOYCTAHOBKHU IIPU UMHUTAIIMU TOKOB MOJIHUH. [[15 3TOTO
cobupaeTcs cxeMa, n3o0pazkeHHasI Ha PUC. 6, a MTUK-BOJIbBTMETP
IIPUCOENUHSETCS MEXIY BLIHOCHBIM 3a3eMJIMTeIeM U OIu3IexKalluMu
3a3eMJIEHHBIMU YaCTSIMM 3JIEKTPOYCTAaHOBKH UJIU 9HEPT000OBHEKTA.
HW3MmepeHHBIEe 3HaUeHUs noTeHnuanoB (Uysm) Ipu Toke oT UK-1
[IEePECUYUTHIBAIOTCSA Ha TOK MOJIHUHU [y:

Ul (7)

2.5. A3MepeHHe HalIPSAKEHHUS]
IIPUKOCHOBEHHUS

HanpsizkeHne NpukoCHOBeHUs1 Unp onpenenseTcs 0 BEIPaKeHUI0

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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(8)
Urrp - fz Um:r.': . Rn:
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E

QCH. NEH

- 3HaUYEeHHWe TOKAa 3aMbIKaHUS Ha 3eMJII0 B MeCTe
U3MEePEeHUs;

- COTIPOTUBIIEHHE, U3MEPEeHHOoe ITPHuOopPOM;

- COIIPOTHUBIIEHUE TeJla YeJjioBeKa (OJIsi YyCTaHOBOK CBHIIIIE
1000 B ¢ adhdpekTuBHO 3a3eMJIEHHONM HEUTPANbIo Ry= 1
KOM);

- MHUHHMaAaJIBHOE€ N3 BCEX N3MEPEHHLIX Ha o0BeKTe
3Ha4YEeHUU COIIPOTHUBIJIEHHUA OCHOBAHU.

[IpyHIIMTIMAIBHEIE CXEMEBI U3MEPUTEJILHEIX Llelleid IIPU OllpefeIeHuu
HaIpsXKeHUs IPUKOCHOBEHUS IIPECTaBIeHkl Ha puc. 8 (kK pabodyum
OTHOCATCS MeCTa, Ha KOTOPHIX IIPU BHIIIOJIHEHUU OllePaTUBHEIX
IIePEeKJIIDYEeHUY MOTYT BO3HUKHYTE K3 U KOTOpEIe HOCTYIIHEL OIS
IIPUKOCHOBEHUS IPOU3BOOAIIEMY IIEPEKTIOYEHUS IIePCOHAIY).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Puc. 8. CxeMbl H3MEpPHUTE/IbHBIX IeNeH IPH onpeaeIeHHH HalpPsiKeHHuH
TNPUKOCHOBEHHS:

a - Ha pabouyeM MecTe; 0 - Ha HepabodyeM MecTe

{j PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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B KayecTBe U3MEPUTEIbHBIX TPUOOPOB MOKHO MCIOoNIb30BaTh ITHMHII,
AHY-3, 9K3-01, K13-1 unu OHII-1.

TOKOBEIM 3JIEKTPOJ pa3MellaeTcss TaKUM 00pa3oM, 4YTOOBI BO3MOXKHO
TOYHEEe UMUTUPOBATH TOKOBYIO 1I€TTh, BO3HUKAIOIIYIO IPY 3aMbIKaHUHU
Ha 3eMJIIO.

[Ipu n3MepeHUU HaNpPsAKEHNUsI IPUKOCHOBEHUs Ha Tepputopuu OPY
110 kB u BhIllle, TUTaHME KOTOPOTO OCYIIECTBISAETCS OT OOQHOU UJIN
HeCKOJIbKUX BJI, TOKOBBIY 3JIEKTPO[ IEPEHOCUTCSA OT Kpasd
3a3eMIIUTeNI He MeHee 4eM Ha 2]1.

Ecnu nmogcTtaHLIMs pacrojiaraeTcsa Ha TEPPUTOPUYU IPOMBIIIIIEHHOT O
IpefnpUusaTus, Ha 3aCTPOEHHOU TEPPUTOPUH, TO OJIsI YMEHbIIEHU
HaBOJKU HAIIPSIKEHUS Ha TOKOBYIO 1erb pabouuM TokoM BJI TOKOBHIHM
3JIEKTPOJ IIePEHOCUTCS He MeHee 4yeM Ha 200 M OT moACTaHLIUuU U
npuMepHO Ha 100 M B cTOpOHY OT nuTaromux BJI.

Ecnu usmepenus BeIONHAITCA Ha OPY 110 kB, ¢ muH KOTOPOro
OCYLIECTBJIAETCS NUTaHUE HArPy3KHW, a IUTaHUE IIIUH B CBOIO O4Yepenb
OCYIIECTBJIIETCSA OT aBTOTpaHCc(opMaTopa C BHICIINM HaIllPSAKEeHUEM
220-1150 kB, TOKOBBIV 3JIEKTPOJ MOXKHO IPUCOEOUHATE K HEUTpau
U TAIIIEero aBToTpaHcpopMaTopa.

[TpOBOOHUKY TOKOBOM M IMOTEHIIMAJIBHOM IeTIel MOIKHBI
MTOJKJTI0YAThCS K 3a3€eMII€HHOMY 000PYIOBAaHUIO OTHETbHBIMU
CTPyOLIMHAMU, IIPU 3TOM IIPOBOIHUK TOKOBO I[€ITH MPUCOEOUHSIETCS K
3a3eMIISIOIEeMY IIPOBOOHUKY. [IDOBOOHUK ITOTEHIIMATbHOM LIenH
MOZKeT OBITh ITOJICOeOUHEH K 3TOMY K€ 3a3eMIISIOIEeMY ITPOBOTHUKY
WY K JII000# TOYKE METaIJIOKOHCTPYKIINHU, T.€. K MECTY BO3MOXKHOTO
TIPUKOCHOBEHUSI.

[Tpu u3mMepeHUn Ha HepaboueM MecTe TOKOBHIM BHIBOL T2 mpubopa
IIPUCOEOUHSAETCS K 3a3eMIISIIONIEN IITMHKE Kopnyca OJIMKanuIero
000pynoBaHus, IO KOTOPOM MOXKET MPOTEKaTh TOK K3.

[ToTeHUManbHas 1lenb OT BeiBofda [11 mpubopa rmogcoequHsAeTCs K
IJIaCTUHE, UMUTUPYIOIIEN CTOIEL HOT YeJIOBEKa, pa3MepoM 25 cM X 25
CM, KOTOpas pacriojaraeTcs IpuMepHoO B 1 M oT 060pymoBaHus.
OcHoBaHUe IO MJIACTUHOM [OJI?KHO OBITH BEIPOBHEHO U YBIIAKHEHO
250 My Bogwl. [InacTuHa moJzKHa OBITH BBHITIOTHEHA TaKUM 00pa3oM,
4yTOOBI ITPU U3MEPEHUSIX Ha HEM MOT pacrojiaraThbCs YeJlOBEK,
co3palouiui HeoO6XoauMoOe JaBJIeHUe, KOTOPOEe [OJIXKHO OLITH HE MeHee
50 Krc/cm2.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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HaHpH}KeHHH IIPUKOCHOBEHUSA HeO6XO)II/IMO U3MEePATh B KOHTPOJIBHBIX

TO4YKaX, B KOTOPHIX 3THU 3HAYEHUs OIIPEeOesI€eHbl PaCYeTOM IIPpHU
IIPOEKTHUPOBAaHUH. KpOMe TOT'O, PEKOMEHOYETCA ITPOU3BOOUTH
N3MEPEHHd Ha BCeX pa6OT-II/IX u HepaﬁquX MeCTaX.

[Tpu uamepeHrusax Ha noactaHuax 110 kB u Boimre BeiBOOwI 111 u I

M3MEPUTEJIbHOTO TTPrOopa AOJI2KHBI OBITH IIYHTUPOBAHBI pe3ucTopom 1
KOM, KaK 9TO IMoKa3aHo Ha puc. 8. B nmpubopax ITMHIT u 3KO-200 atoT

PEe3UCTOP BCTPOEH.

I71s1 orIpenesieHusI CONPOTHUBIIEHUSI OCHOBAHHUS COOMPAETCs CXeMa,
IMoKal3aHHas Ha puc. 9. OnpenesnieHre COIIPOTUBIEHUSI OCHOBaHUS
PEKOMEHOyeTCS MTPOU3BOAUTE ¥ KaXXI0W TOUKU U3MEPEHUS.
ComnpoTtuBiieHue Rocy U3MEPSIETCSI MErOMMETPOM JIN0OO0 C ITOMOIILIO
npubopa OHII-1 (B 3TOM ciiy4dae K 3a3eMIISIOLIEMY ITPOBOOHUKY
MIPUCOEeONHSAIOTCS BRIBOARI I11 1 T1, a K ocHOBaHUIO 112, T2).

3a3zeMNA0 WM H
NPOBOAHUK

1P950Hm#m"
K T?#?ﬁ?ﬁ%’ﬁ?

Puc. 9. CxeMa u3MepeHHsI COIPOTUBJIEHUSI OCHOBAHHUSA:

1 - MmeroMMeTp; 2 -mOCKa; 3 - IIOPOJIOH; 4 - MegHas CeTKa; 5 - MOKpas TKaHb

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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IIpu u3MepeHnn 3HaYeHU HaANIPSAKEeHUU IIPUKOCHOBEHUSI Unp uam Ha
YacToTe, OTJIMYHOM OT IpoMmbilieHHoM (mpubop KI13-1), Heob6xomumo
IIPOU3BOAUTH IepecyYeT U3MEPEHHBIX 3HaYeHU Ha UCTUHHbBIE
3HaueHUsd. [Ipu 5TOM 3Ha4YeHUE HaNpPsIXKEeHUS IPUKOCHOBEHUS Ha
vactoTe 50 'y (Unps0) onpenensercs no GpopMmyiie

] (9)

roe Ko - K0agGuIilmeHT repecyeTa 3Ha4YeHNN HaNPsSIXKeHUS
NIPUKOCHOBeHUs ¢ yacToTel 400 I'trt Ha yacTtoTy 50 I'1I.

B Tabn. 2 mpuBeneHbl 3HaYeHUsI Ky B 3aBUCUMOCTHU OT [OJIMHBI
3a3eMisioniero o6opynoBaHue IPOBOOAHUKA L.

Tabauna 2
Koaddummuent nepecuera K InuHa mpoBomHUKA L, M
1 0-5
1,05 5-10
1,1 10-15
1,15 15-20
1,2 20-25
1,25 25-30

HOHy‘-IeHHI:Ie 3Ha4YeHUusd Unp50 COIIOCTABJIAIOTCA C HOPpMaMHM Ha
HalIpsi2KeHne IIPUKOCHOBEHUA.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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2.6. ITpoBepKa HanpsizkeHUus1 Ha 3Y
NMOJCTAaHIHH MPH CTEKaHHH C HEeTro TOKa
3aMbIKaHHUs Ha 3eMJII0

[To n3amMepeHHOMY 3Ha4YeHUIO conpoTuBneHusa 3Y (R3y)
paccuuThiBaeTcs Hanpsaxkenue Ha 3Y (U3y) Ipu cTeKaHUM C HETO TOKa
3aMBIKaHUS Ha 3eMJIi0. PacueT BefmeTcs Mo ¢popMyJie

(10)
Uny = K By L,

rae Iz - TOK ogHO(a3HOT0 3aMbIKaHUS Ha 3€MITI0 [
3JIEKTPOYCTaHOBOK HalpsxKeHueM Bhille 1 kKB B ceTu ¢ a(ppeKTUBHO
3a3eMJIEHHON HeUTpabio.

2.7. IIpoBepKa COCTOSTHHSI MPOOUBHBIX
npeaoxXpaHuTe Ien

[TpoBepKa COCTOSSHUS IMTPOOUBHBIX IIPENOXPAaHUTENIEN 3aKIII0UaeTCs B
ITPOBepPKe 1iesiocTu ¢papdopa, pe3b00BLIX COEOUHEHUN U KPEIIJIeHUS,
KadyeCcTBa 3a3eMJIeHUs. Pa3psaaHbie TOBEPXHOCTU 3JIEKTPOOOB [OJI2KHBI
OBITH YHCTHIMM U T'JIafKUMU, 0e3 3ayceHlleB U HarapoB. CrnioasgHas
IJTaCTUHKA OOJIKHA OBITH 1IeJI0M ¥ UMETh TOJIINHY B IIpefesax
0,08+0,02 MM mpu ucnonueruu Ha 220-380 B u 0,21£0,03 MM 11pu
rncrnonHeHuu Ha 500-660 B.

Y coOpaHHOro NpemoxpaHuTesss U3MEPSIEeTCSI COIIPOTUBJIEHNE
U30JIIIIUY MeroMMeTpoMm o 250 B, KoTopoe moKHO OBIThL He MeHee 5
MOM.

[Tepen yCTaHOBKOU IIPEOXPAaHUTENISI U3MEPSIETCS ero IIpoOHUBHOE
HamnpsxkeHue. OCHOBHBIE 3HaYEHUS ITPOOUBHBIX HAIPSAKEHUN
npenoxpauutene INI1-A/3 npuBeneHH B Tabm. 3.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

 Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 32



basa HOpMaTHUBHOM OOKYMEHTAIUU:

www.complexdoc.ru

Taoauna 3
HomuHanbHOE HUcnionuenue ITpobuBHOE TonuiuHa
HaOpsXKeHUe CeTH. HamnpsikeHue. B CIIOASHOU
B IPOKJIaJKU, MM
220-380 I 351-500 0,08+0,02
500-660 II 701-1000 0,21+0,03

Il71st orpaHUYEeHUS ITOCIie TPO00s COITPOBOKAAIOIIET0 TOKA B IIEMb
IIPeOOXPaHuTeIs BKIIIOYAeTCsI TOKOOTPAaHUYHBAIOIee COIPOTHBIIEHNE

5-10 xOwm.

Ecnu npoOUBHOe HaNpPsXKeHUE COOTBETCTBYET HOPMe, TO HallpPsiXKeHNe
CHMXKAeTCs U CHOBa noBwIaeTrcs 00 0,75Unpos. Ecnu ripu aTOM He
HacTynaeT IPO0OM, TO UCILITaTeJIbHASA YCTAHOBKA OTKIIOYAeTCs U
IIOBTOPHO U3MePSIeTCSA COIPOTUBIIEHNE U30JALNU. [Ipy CcylecTBeHHOM
CHUKEHUHU COIPOTUBIIeHU usonsamnuu (6onee 30%) HeoOX0OUMO
pa3o0paTh IpefoXpaHuTeNlb, 3a4UCTUTDh IOATOPEBIIINE pPa3psAnHbIe
II0BEPXHOCTHU U IIOBTOPUTHL UCHBITAHUS, YBEJINYUB OaacTHOE

COIIPOTHUBJIEHHE.

2.8. IIpoBepKa nenu pa3a-HY/JIb B

3JIEKTPOYyCTaHOBKax 10 1 KB ¢ riayxum
3a3eMJIEHHEM HeHTpaIn

[TpoBepKa BBHIIOJIHAETCS OOHUM U3 CJIEOYIOIIUX CIIOCOOO0B:

HEIIOCPEeNCTBEHHEIM U3MEPEHNEM TOKa OOHO(a3HOT0 3aMbIKaHUS Ha
KOPIIYC UJI¥ HYJIeBOU IIPOBOL;

N3MEPEHHUEM IIOJIHOTO COIIPOTHUBIIEHHUA IIPOBOOOB IIETIIN Cl)a?:a-Hy'J'IB C
IIOCJIEOYIOIIIMM BEIYKMCIIEHHEM TOKa OJIHO(I)BBHO]"O 3aMBbIKaHUSA.

[TorHOE CcOompoTUBIIEHNE NTETIN (al3a-HyJib Zner ONIPEOETISETCS 110

dbopmyne

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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(11)

A Y

mer &m0 Y

roe Zn - IIOJIHOE COIIPOTHUBJIIEHHE IIPOBOOOB;

Zr - TIOJTHOE COIIPOTUBIIEHNE TpaHchopMaTopa Ipu
onHo(pa3HOM 3aMBIKaHUMH.

KpaTHOCTH TOKa OqHO(A3HOT0 3aMBIKaHUS Ha 3€MJII0 10 OTHOIIEHUIO K
HOMUHAJIbHOMY TOKY IIJIaBKOM BCTaBKU WJIU paCLENUuTes
aBTOMaTHUYECKOT'O BHIKJIIOYATENISA JOIXKHa ObITh He MeHee 3Ha4YeHUs,
yka3aHHOro B [1YO.

B skcryaTanuu nmposepka IpPpOBOOUTCS TOJIBKO Ha BJI ¢
IIepUOANYHOCTHIO He pexe 1 pa3a B 6 JieT.

[TpoBepka uenu ¢a3a-HyJIb JOIXKHA OCYIIECTBISATHCSA TaKXKe IIPU
TTOAKJTIOYEHUN HOBBIX ITOTPEOUTENIEN U BHIIIOJTHEHUU PaboT,
BBI3BIBAIOIIINX U3MEHEHNE COIIPOTUBIIEHUS LIETIH.

3. OIIPENEJIEHHUE YPOBHA
IIOMEX OT BHEINIITHUX
IJIEKTPOMAI'HUTHBIX
BOZMYIOIEHUHA

[Tpu mpoBemeHuu paboT Mo guarHocTuke 3Y 3/1eKTPOYCTAaHOBOK, B
cucTeMax yIpaBlIeHUsI, KOHTPOJISI U CUTHAIU3AIIUHU KOTOPHIX
HCIOJIb3YIOTCS 3JIEKTPOHHBIE U MUKPOITPOIIECCOPHBIE YCTPOMUCTBA,
ClemyeT yYUTHIBATh, YTO COBPEMEHHAs 3JIEKTPOHHAS alnapaTypa
YYBCTBUTENbHA K 3JIEKTPOMArHUTHBIM ITIOMEXaM.

OnpepeneHre ypOBHSA IIOMeX ClIefyeT IIPOU3BOOUTE I10CJIE IIOJIHOT O
obcnegoBaHus 3Y U COCTaBIeHUS MOOPOOHON UCIIOTHUTETBHOU CXEMBI
CO BCEMU UMEIIINMUCS CBA3IMMU.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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s mpoBemeHuss paboT IO ITPOBEPKE YPOBHS ITOMeX He0OX0IUMO
cnenyroiiee obopymoBanue: KI13-1, MK-1, 'BYH, ocrunnorpad,
TOKOU3MEPUTETILHBIE KITEIIIN.

C mmoMo11bIo TTEPEeUYUCIIEHHBIX TPUOOPOB UMUTUPYIOTCS CJIEOYIOIIHe
Bo3melcTBUs Ha 3Y: K3, KoMmMyTalus CUJIOBOTO 000PydOBaHMS,
pa3psAObl TOKa MOJIHUU.

[Tpu uMUTaLIMM pa3psaga TOKa MOITHUHU BEIXOOHBIE BEIBOOLI MK-1
MIPUCOEONHSIOTCS MEXKAy TOKOOTBOOOM MOIHUENIPUEMHHUKA U TOKOBBIM
5JIEKTPOAOM, PACIOJIOKEHHBIM Ha PaCCTOSTHUM He MeHee 50 M OT
MOJIHHEeOTBOOa. YcTaHaBnIuBaloTCsI BEIXOOHOM TOK MK-1 (Iycrt) 1
notenuuansl (Uy) Ha 3Y ¥ ypoBeHb IOMEX Ha BXOOHBIX BEIBOOAX
YCTPOMCTB. 3HaUYEHME ITIOTEHIINAlIa ONpenensieTcs mo Gpopmyie

(12)
U

M

K

I

U

M-

roge

- (3geck Iysm B KUJIOAMIIepax).

[Tpu umutanuu K3 BeIXogHBEIE KI1eMMbI BEIBOOEI UITT (mpubop KII3-1)
IMOOKJII0YATCA K 3a3eMJIAIOIIEMY IIPOBOOHUKY CUJIOBOTO
000pymoBaHUS U BEBIHOCHOMY TOKOBOMY 3JIEKTPOMY, PACIIOI0XKEHHOMY
3a npepgenamu 3Y. YcTaHaBIMBaeTCs BBIXOOHOM TOK UCTOYHMKA U
M3MEPSIOTCS TOKM B KabesX, MOTeHIIuanbl Ha 3Y U YpOBEHb ITOMEX Ha
BXOOHBIX BEIBOJAaX YCTPOUCTB. PeasibHbIEe 3HAYEHU ST U3MEPEHHBIX
BEJINYUH [IePECUYUTHIBAIOTCS Ha peaibHbIU TOK K3.

I8 “MUTaluM BEICOKOYaCTOTHEIX BO3MYIIIeHUM B 3Y, co3maBaeMbIX
KOMMYTAaIIed CUJIOBOTO 000pymoBaHus U ToKaMu K3, mpuMeHsieTCs
npubop 'BYH, nogkimodyaeMbli K 3a3eMIISI0IIEMY IIPOBOOHUKY
CUIIOBOTO 000PYOOBaHUS 1 BLIHOCHOMY TOKOBOMY 3JIEKTPOIY,
PacIoioXeHHOMY Ha pacCTOAHUU He MeHee 50 M OT TOUKU
MIOAKJTIOYEHUS K CUJI0BOMY 000pPyAOBaHUIO. Y CTaHABINBAIOTCA
BEIXOOHOU TOK ['BUM u notenuuanel UBY Ha 3Y, a TakKXKe YPOBEHb
IIOMeX Ha BXOOHBIX BEIBOJAX YCTPOUCTB.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Pe3ynbTaThl U3MEePEHUN OOJIKHEI OBITh IIEPECYUTAHbl B COOTBETCTBUU C
peanbHBIMU BO3OEUCTBUSMU I10 (popMyIie

rge Ko - kKoadgduuueHT nepecdera, paBHBIU Ipean/lusm

(3mech Ipean - peanbHEBIN TOK C O00OPYAOBaHUS B KOHTYD 3a3eMJIEHUS
Ipu KoMMyTanusax unu K3;

Iysm - 3HadYeHUe TOKa, IIOJIy4YeHHOE MPU IIPOBEeJeHUHU
U3MEPEHUU B JaHHOU TOUYKe noakiodenus [BHHN.)

3Ha4yeHus TOKa Ipean OJId PAa3/IMYHBIX CJIYy4YdeB ITPUBEOEHEI B Tabi. 4.

Ta6nuua 4

PeanbHBIM TOK, KA HanpsixkeHue B mepBudHoM cetu Uy, KB

110 220 330 500 750

IIPH 49HCJIE€ OTXOOAIIINX IUHUHN Ny

AMOnuTynga UMIIyJabCa TOKa, 0,48/1,9 (0,95 3,8 |1,15|6,2 (2,75(11,0(4,75|19,0
IPOXOOAIIET0 B 3a3€MJIUTEND
npu K3 Ha nmopctanumm ¢ OTTH
IOTIHK3

AMOnuTyna UMITyJIbCa TOKa 0,55(2,2(1,114,25(1,8|7,0|3,2(12,8|/4,4 (17,6
npu K3 Ha nogcTaHIuu C
BEHTUJIBHBIMU pa3psgHUKaMU

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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(mpm MUHUMaIbHOM 3HAYEHUU
MPOOUBHOTO HAIPSKEHUST)

IPB(Mun)K3

AMOnuTyna UMIIyJabCa TOKa 0,88/35(1,8|7,1]2,2]8,7|3,3|15,3|5,4|21,5
npu K3 Ha momcTaHIuu C
BEHTUJILHBIMHU pa3psagHUKaMU
(mpu MaKCcUMaJbHOM 3HAa4YE€HUHU
IPOOUBHOTO HATIPSIKEHS)
IPB(makc)K3

MaxkcuMaibHOe 3HaueHue toka| 0,225 0,45 0,77 1,450 2,450
IIPY KOMMYTaAIlMOHHBIX
npoieccax Ixkom.makc

HaubGomnee BeposiTHOE 0,035 0,09 0,23 0,50 0,85
3HadYeHUe TOKa IIpU
KOMMYTallMOHHBIX IIpOIleccax

Ixkom.Bep

[lony4yeHHEBIE 3HAYEHUA BO3[NEUCTBYIOIIUX Ha YCTPOUCTBA YPOBHEN
IIOMeX CjlefyeT CPaBHUBATH C HOIIYCTUMEIMU YPOBHSIMU 10 YCJIOBUSIM
UCIILITAHUSA YCTPOUCTB Ha IIOMEX03allUINeHHOCTh U IIPOYHOCTh
U30JIALINN.

4. MEPBI BE3OITACHOCTHA
ITPU KOHTPOJIE 3¥Y

PaboTHI 10 U3MEPEHUSIM XapPaKTePUCTUK 3Y OOJIZKHBI ITPOU3BOOUTHCS B
COOTBETCTBUU C HEUCTBYIOMINMHU [IpaBuiaMy TEXHUKU 0€30MMaCHOCTH
ITPY 3KCIITyaTalluy 9JIEKTPOYCTAHOBOK. PabOoTHI 110 M3MEPEeHUSIM
9IeKTPUYECKUX XapPaKTEPUCTUK CIeyeT BBHITIOIHATE 10 HapsSmaM.

[Ipu u3MepeHusIX Ha AeUCTBYIOIIUX 9HEPT000HEKTax C
HCIIOJIb30BaHUEM BHIHECEHHBIX TOKOBHIX U ITOTEHIIUATBHBIX 3JIEKTPOIOB
OOJIXKHBI TPUHUMATHCS MEPHI K 3alllUTEe OT BO3[ENUCTBUS ITOJTHOTO
HaIPsSXKEeHUs Ha 3a3eMJINTeJIe IIPU CTEKAaHUU C HETO TOKa
ogHodaszHoro K3 Ha 3emiio.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[TepcoHas, IPOU3BOIAIINY U3MEPEHUS, HONXKEH paboTaTh B

OUIJIEKTPUYECKHUX 60TaX, OUIJIEKTPHUYECKHUX IIepUYaTKaX, ITOJIE30BATHCSA

MHCTPYMEHTOM C U30JIMPOBAHHBEIMU PYYKaMMU.

[Tpu c60pKe U3MEPUTEIILHBIX CXEM CJIeAyeT CHadaJjla IIPUCOeOUHSATh

IIPOBOO K BCIIOMOT'ATE€JIBHOMY 3JIEKTPOOY (TOKOBOMY, HOTeHI_II/IaHbHOMy')

1 JIUIITh 3aT€M K COOTBETCTBYIOIIIEMY U3MEPUTEIJILHOMY IIPUOOPY.

5. HOKYMEHTAIIUA HA 3Y
JJIEKTPOYCTAHOBKHA

Ha kaxxgoe 3Y coCTaBAsilOTCSI HACIIOPT U IIPOTOKOJI IPOBEPKU
coctossHuA 3Y (cM. mpunoxkeHue 6 u 7).

B macnopTe momKHO OBITh OTPaXKeHOo ClieAylolllee:

maTta BBoma 3Y B 9KCIITyaTallMio (laTa PEeKOHCTPYKIIMH WIX PEMOHTA
3Y);

OCHOBHBIE TapaMeTpPhl 3a3eMIUTeNs (MaTepuai, Ipodub, ceuyeHue
ITPOBOOHUKOB);

OaHHbIE IO CONIPOTUBIEHUIO 3Y;

HWCIIOJIHUTEeJIbHAasi cxeMa 3Y, BHIIIOJIHEHHAs B MaCIlITaGG, C YKa3aHUEM

MaFI/ICTpaHefI HNCKYCCTBEHHOT'O 3a3€MJIIUTEJIA, 3a3€MIIAEeMOI 0O

000opymoBaHusI, MECT IIPUCOEINHEHUS 3a3€eMIISIONINX IPOBOOHUKOB K

3Y (Ha UCIIOJIHUTEIBHOM CXeMe JOJIKHBI OBITh IIOKAa3aHLI BCe
nog3eMHbIe U Ha3eMHbIe CBSA3U 3Y);

yIOenbHOE CONPOTHUBIEHUE TPYHTA;
OaHHBIE IO HAIPSIKEeHUI0 IPUKOCHOBEHUS;

OaHHBIE TI0 COIPOTUBIIEHUIO CBA3U 00opymoBaHus c 3Y;

CTEeIleHb KOPPO3UU UCKYCCTBEHHBIX 3a3EMIIUTETIEMH;

CBEeIeHUs 110 3JIEKTPOMArHUTHOM COBMECTHUMOCTH;

BeJOMOCTh Ie(deKTOB, 00HaPyKEHHBIX B XO[Je TEKYIINX IIPOBEPOK;

CBeleHUS 110 YCTPaHEHUIO 3aMedaHuil U gedekToB 3Y;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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3adKJII0O4YeHue O IIPUrogHoCTH 3V kK 9KCIIIIyaTalluN.

[Tpu BBOJie BHOBbL COOPY2Ka€MBIX 00BEKTOB, PEKOHCTPYKIIUU UITU
TeKyIel npoBepke 3Y IpOBOAUTCS KOMIIJIEKC U3MEPEHUN U PACUETOB,
Ha OCHOBAHUU KOTOPBIX OIIPEHenseTcs cocTossHue 3Y u ero
COOTBETCTBUE TPeOOBAHUSM HOPMATUBHBIX TOKYMEHTOB.

6. PEKOMEHIAIIUUA 110
PEMOHTY U YCHUJIIEHUIO 3Y

[Tpu oTKIOHEHUU ITapaMeTpPoB 3Y OT HOPMBI UJIM IIPU OOHapPYKEHUU
TIOBPEXKIOEHUMN PEMOHT U ycuneHue 3Y B OOJILIIMHCTBE CIIydaeB MOXKHO
BBITIOJTHUTH CHUJIaMU IIPEANpUsITUs. [I151 9TOr0 PEKOMEHIOYIOTCS
cnenyoiue Harbosee apPeKTUBHBIE MEDHI.

Ecnu conporuBjienue 3V BbIllIe HOPMBbI:

IMMOOKTIOUUTH K 3Y MOOCTAaHIIMK BCE I'PO303alllUTHLIE TPOCHI,
IIpeABapUTEIbHO IIPOBEPUB X HAa TEPMHUYECKYIO YCTOUMYUBOCTH K
TokaMm K3;

MMOOKJ/TIOUYUTE K 3Y penbCoBBIE IIYTU, COEQUHUB UX C HEUTPAJIAMU
TPaHC(GHOPMATOPOB U CBAPUB BCE CTHIKU, 3a UCKIIIOYEHUEM
HU30JINPYIOIINX CTHIKOB yCTpoucTB CLIb (Ha moaxone K MOACTaHIINN);

coemuHUTL 3Y ¢ BOogoBOgaMi, OCOOEHHO B TeX MeCTaX, I'7ie Tpacca
BOIOBOJa MepeceKaeTCsa TOPU30HTAJIbHEIMU 3a3€MIUTEISIMU; MeCTa
IIPUBapPKU COEOUHUTENbHBIX 3JIEKTPOAOB K BOOOBOOY TIHIATEJILHO
M30JINPOBATh OT TPYHTA;

TIOACOeNUHUTh K 3Y apTe3naHCKue CKBaXKMHBI, HaXOOsAIIMecs Ha
TEPPUTOPUM MOACTAHIIUYU U BOIU3U HEE, IPUHSIB MEPH K CHUXKEHUIO
HAIPSXKEeHUN IPUKOCHOBEHMUS;

IIPOJIOXKHUTH 3a TEPPUTOPHEN ITOACTAHIINY JIydY€eBhLIE 3a3€MJINTENH,
JIy4llle BOOJIb JIMHUM 3JIeKTpoIllepenayu, COeOUHUB ux ¢ 3Y u
3aszemnutensamu (pyrmamernTamu) omnop BJI. Hucno nygen
pekoMeHayeTcs He 00Jiee YeThIpeX - 10 OJHOMY C KaX[J0W CTOPOHBI
nopcTtanumu. OpUeHTUPOBOYHASA CyMMapHas OJInHa ny4deu |
omnpenesisieTCsa U3 BeIpaKeHus

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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14
=R by , (14)

PH

roe Ruysm - U3MEepPEHHOE CONPOTUBJIEHUE 3a3eMJIEHUS;
S - nmomlagb, 3aHUMaeMasa 3Y;
Ruopm - HOpMATUBHOE COIIPOTUBJIEHHUE.

Eciiu HanpsizkeHue NMPHKOCHOBEHHSI HAa 3a3eMJISIIoIeM
YCTPOHCTBE BBIIIIEe HOPMBI:

ITPY 3HAUYUTEJIbHOM NPEBHIITIEHNN U3MEPEHHOT0 3HaYeHUsI Hal
CPEOHUM II0 OACTAaHIIUU TPOU3BECTH OTKOIIKY 3a3€MJISIOIIETO
ITPOBOJIHMKA, OTHICKATh MECTO Pa3phIBa (B TOM YHCIIE IIJIOXOM KOHTAKT
B CBAPHOM COEOWHEHUU) U COEIUHUTH CBAPKOU;

IIPOM3BECTH ITOACHINKY I1eOHs, ranbKu Tonmuaou 10-20 cM Ha
TIIJIOIAaM, 3a Ipeaesibl KOTOPOl YeJIOBEK He BRIXOOUT MIPU
ITPOM3BOICTBE OIEPATUBHOTO MEPEKITIOUEHUS Ha JaHHOM
MMPHUCOeINHEHUH;

yJI0XKUTh Ha riyouny 0,1 M ceTyaThM 3a3eMJIUTENb U3 KPYTJIOA CTaJn
OuaMeTpoOM He MeHee 6 MM, COEQUHUB €T0 C 3a3eMJISIOIINM
MMPOBOOHUKOM. Ayeiika ceTku 0,5 MM X 0,5 MM;

Ha OeTOHHEIE IIJINTHI, HaXogdAmuecsa ITIOCTOAHHO BO BJIa2KHOM
COCTOsTHHH, IIOCTEJINTE PE3MHOBLEIE KOBPHUKH;

B OTHEJIbHBIX CJIydasixX BpeMeHHO OONyCKaeTCs paclopsKeHueM II0
IIpeanpusaTuio 00s13aTh ITepCoHasl IIPOU3BOAUTD IIEPEKII0YEHUS B
M30IUPYIOIel 00yBH.

Eciu oOHapyKeHbl KOPPO3HOHHBIE MMOBPEXKIeHHUs:

IIPY MajJIoOM CE€YEeHUU 3a3eMIISIONIUX ITPOBOOHUKOB IIPOU3BECTHU UX
3aMeHy Ha KpyTJjiblie OOIbIIIEero CeYeHus, BHIOpaHHEBIE ITI0 TEPMUYECKOMU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YCTOMYUBOCTHU U YBEIUYEHHBIE (10 fUaMeTPy He MeHee 4eM Ha 2 MM)
10 YCIIOBUSIM KOPPO3UH;

IIpU 3aMEeTHOU KOPPO3UHU M30IMPOBaTh MeCTa BXO[a B TPYHT
3a3eMIISIOIINX IPOBOOHUKOB C ITOMOIIBI0 IIXB-1eHTEl Ha 20 CM BEHIIIE U
HUXXe [TOBEPXHOCTHU I'PYHTA;

ITpu OOHAPYKEHUU KOPPO3UU CBAPHBIX COEOUHEHUN OYUCTUTH OT
KOPPO3UU 1 U30IUPOBaTh IIXB-11eHTOM CBapHBEIE COeMUHEHUS;

IIPpU IIOBPEXKIOEHUAX BOOOBOId 3aMEHUTH TPY6Y 1 K MeCTaM,
COOTBETCTBYIOIITNM BBISABIIEHHBIM ITOBPEXKIOECHUAM, IIPUBAPHUTD
IITPOBOOHUK H3 prTJIOI;I CTaJIu fUaMeTpPOM HEe MeHee 12 MM, IIPOJIOZKHUB
€ero 110 KpaTtIafImeMy IIyTHU K 6HH}I{afIHleMy TOPU30OHTAJIbBHOMY
3a3EMIIUTETIIO.

IIpu o0OHApPYyXKEeHHH CIA0BIX META/I/IOCBS3€eH:

IIPHY OTCYTCTBHUU BOCCTAHOBUTDL, UCIIOJNIE3YSA KPYTIJIbi€e ITPOBOOHUKHA
COOTBETCTBYIOIIIETO CE€YEHUI;

IIPOJIOXKUTH CBA3U Mexkay OPY u mecToM 3a3eMiieHUs HeuTpaneu
TpaHCpOPMaTOPOB CTasbl0 KPYTJIOTO CEYEeHUS IUaMeTPOM He MeHee
12 MM, MaKCHMaJIbHO UCHOIb3Yys IIyTHU IepeKaTKU TpaHCPOopMaTOpPOB;

HCIIONb30BaTh [JISI YCUJIEHUS CBSA3U I'P0O303alluTHLIN Tpoc BJT oT
TpaHcpopmaTopoB K OPY, mpoBepuB €ero Ha TEPMUUYECKYIO
YCTOUYUBOCTE;

IIPOJIOKUTH [OIOJIHUTEIbHBIE ITPOBOOHUKY (HE MeHee [IBYX) U3
KPYTJIOU CTaJid JuaMeTpoM He MeHee 12 MM Mexkny 3Y pa3iudHBIX
OPY Takum o6pa3oM, 4ToOH myHTUpPOoBaTh OPY c 06eux CTOpPOH.

[Tpu mpouynx HEHOPMAJILHOCTSX, B TOM YHCJIe B paboTe peserHoMn
3allUThl, aBTOMATUKHU, CBI3U, Ipu K3 Ha mopacTaHIIUU 10
HEBBLISICHEHHBIM IIpUYKHaM, oOpalaThCs B CIelharIn3upOBaHHbIE
OpraHU3alluu.

[Tpu pekKoHCTPYKIIUU 3Y MOKET OBITh UCIIOJIb30BaH YUCJIEHHBIN
aHanus ero no Mmetony MOU (mpunoxeHue 5).
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ITPNJIO2KEHUE 1

NU3IMEPUTEJ/IbBHAA
AIIITAPATYPA 1JIdA
KOHTPOJIA
QJIEKTPUYECKHUX
IIAPAMETPOB 3¥Y

AnnapaTypa COOepzKUT reHEePUPYIOILIUY (TOKOBBIM) U U3MEPUTEIbHBIN
(moTeHmuanbHbIM) 6710KU. C ITOMOIIBIO TeHEPUPYIONIEro 0JI0Ka U
IIPUCOENNHSAEMBIX K HEMY TOKOBBIX IIPOBOJIOB UMUTUPYIOTCS TOKOBEIE
LIeTI¥, BO3HUKAIOIIYE ITPU 3aMbIKaHUSIX Ha 3€MJII0 B 9JIEKTPUYECKOU
cetu. U3aMepuTtenbHbIN 0JI0K C IPUCOEOUHEHHBIMU K HEMY
IMOTEHIIMaIbHBIMHU ITPOBOJAMU PETUCTPUPYET IPHU 3TOM BO3HUKAIOIIHE
HaIpPSXKEeHU.

Kak mpaBuio, BEIBO[LI TeHepupykolnero 6jioka o6o3HaueHsl T1 u T2, a
n3MepuTenbHoro 6s1oka - 11 u I2.

B HacTosIIee BpeMs IS U3MEPEHUS UCIIOJIb3YIOTCS CIIEOYIOIIe
ITPHUOOPHI:

HN3mepuresib CONIpOoTUBIEeHUA 3a3emaureinsa ® 4103
(ITO "MeromMmeTp", YKpauHa, r'. YMaHBb)
Iuana3oH u3MepsieMbIX 0,03...15000 Om
conpotuBjyieHuY COnpOTUBIIEHUE

TOKOBOM IIeTiu (C 37IeKTPOAOM) Ha
ouamnaloHax, OM:

0...0,3 1000 Om

0...1,0 1000 Om

42
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0...3,0 3000 Om
0...10 3000 Om
Ha BCeX II0CJIeAYIOIIUX 6000 Om

ConpoTuBjieHHEe MTOTEHIIMAIbHOU
Henu (C aIeKTpoaoM) Ha
ouamnasoHax, OM:

0...0,3 2000 Om
0...1,0 2000 Om
0...3,0 6000 Om
0...10 6000 Om
Ha BCeX II0CJIeAYIOIINX 12000 Om
[TorpemrHoCTh, BEI3BIBaEMas OTcyTCcTByeT
BINSTHMEM TOKOBOMU IIeTIN Ha
MMOTEHIINaIbHYIO

YCTOMYMBOCTE K IOMEXaM:

IIPOMEIIIIJIEHHON 4aCTOTHL M ee 5 B
rapMOHUK

CKa4dKaM IIOCTOAHHOI'O TOKa 2B

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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HcrioiHeHNe TeHEePUPYIOIETo U
M3MEPUTEJILHOTO 6JT0Ka

I[Tutauue OGOKa:

TeHEePUPYIOIIETO

NU3MEPUTEIIEHOT' O

Macca

B ogHOM KOpITYyCE

OneMeHT TUHa 373 - 9 mIT.

OT BHEIIHET0 UCTOYHHUKA
TIOCTOSHHOTO TOKa 12 B

3 KT

N3meputens © 4103 - HauboJiee TOYHBIM CllelnaIn3UuPOBaHHBIN
npubop AJig uaMepeHus conpoTuBnenus 3Y. OH MO3BOJISIET TaKXKe
onpenesisiTh HalPsXKEeHUS IIPUKOCHOBEHUS B 9JIEKTPOYCTaHOBKaxX 6-35

KB.

HN3Mmepuresns HanpsizkeHUus1 NpukocHoBeHusi IIMHII

(MII "Ilonroc", 3aBoag "MeromMmerTp", YKpauHa, . YMaHb)

HNmMeeT yBenmuueHHBIN (110 cpaBHeHUIO C ® 4103) u3MepuUTENbHBIN TOK.

Huana3oH uaMepsieMbIX
COIIPOTHUBJIEHUN

ComnpoTuBJIeHHE TOKOBOM Iienu (C
9JIEKTPOIOM)

CormpoTuBsieHHE ITIOTEHIINAIbHOU
Henu (C 3J1eKTPoaoM)

HOl"peH_IHOCTb, BEI3BEIBa€MasAi
BIIMSITHMEM TOKOBOMU IIENH Ha
IIOTEHIITNUAJIEHYIO

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

0,001...10 Om

o 200 Om

Do 10000 OM (mpu U3MepEeHUsIX
HaIIpsKeHUs IIPUKOCHOBEHU ST
He perjlaMeHTHUPYeTCH)

OTtcyTcTBYeET
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YcTOMYMUBOCTE K ITOMEeXaM 4aCTOTOH,

I'm

50 0,2B

150 0,1B

0,1...10 mI'g 0,3B

CkauykaM IIOCTOSTHHOT'O TOKa 0,2B
HcrionnHeHUEe TeHEePUPYIOLIEero u B ogHOM KOpIyCe

M3MEPUTEJILHOTO OJTOKOB

Ilutaunue Ot cetn 220 B 50 TI'11

Macca 3,5 KT

W3meputens [IMHII - Haubosiee TOYHBIN CllellMaIM3UPOBaHHBIN

npubop AJisg onpeaesieHus HanpsaKeHUU MPUKOCHOBEHUS B

9JIEKTPOyCTaHOBKax HanpsxkeHueM cBeitie 1000 B.
HN3mMmepurens nenu pasa-myiabp IKO 200

(ITO "MerommeTp", YKpauHa, I'. YMaHBb)

Huana3oH uaMepsaeMbIX 0,001...6.25 Om
COIIPOTUBJIEHUU

ComnpoTuBjieHHe TOKOBOH 1enu (c Megee 5.5 OMm
9JIEKTPOIOM)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 45
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ConpoTuBjieHHEe MOTEHIIHAIbHOU
Henu (C aIeKTpoaoM) Ha
Oouala3oHax. B:

0...0.5 Megnee 600 Om

0...2,5 3000 OmM

0...5 6000 Om

Ha BCeX ITOCIEeOyIOIInuX 12000 Om
[TorpeIHoCTh, BEI3EIBaeMasd B npubope He yCTPaHSIOTCS
BJIMSTHUEM TOKOBOM IIeIIH Ha
MMOTEHIIUAIbHYIO
YCcTOMYHUBOCTD K ITOMEXaM OT moMex He 3alluIlleH
ITPOMBIIIIJIEHHON YaCTOTH U €€
rapMOHUKaM
HcrionHeHWe TEHEPUPYIOIIETO U Pa3pmenbHOE

U3MEPUTEJILHOTO OJI0KOB
[NMutaHue 6s10Ka:
['eHepupyoIero Ot cetu 220 B 50 Fuf
H3MepUTeIbHOTO 10 snemenToB THUIa A 316
Macca 6510Ka:

['eHepUpyoIIETO 5 KT

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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H3MepUTeIbHOTO 2 KT

TouHble pe3ybTaTH ¢ moMolIbio mpudopa IKO 200 MOKHO ITOTYUUTh
JIUIIb IPU MaJlbIX COIIPOTUBIEHUAX TOKOBOU 1enu (eguHUILLI OM) U
OTCYTCTBUH HNPOMBILIJIEHHBIX ITIOMeX. boJibIliie MOrPeIrHOCTH B
W3MEPEHUSIX MOTYT BHOCUTDH CTa/lbHbI€ TPOBOJHUKU B TOKOBBIX IIETISAX
(momocsr 3Y).

HepoctaTtkoMm uamepurensa 3KO 200 aBrassieTcss TaK:Ke HEBO3MOXKHOCTD
OJOHOBPEMEHHOI'0 ONpPEeAeIeH!s TOKa U HaIllPSAXKEHUsI. OTU BEeINYNHBI
OIpenessioTCs IMTo0UYepPeqHO OOHUM MPHUO0OPOM, BXOISIIIUM B
M3MEPUTEJIbHEIN OJI0K KOMIIJIEKTA.

* ITpu UCTIOJIb30BaHUM TpaHCchOpMaTopa COOCTBEHHHBIX HYXK/I U3MePseMOou
MIONCTAHIINY IWTaHUe TOKOBOU Lienlu B 00IeM cilydae cilefyeT OCYIIeCTBIISIThL Yepe3
pa3menuTenbHBINM 0gHO(a3HEM TpaHnchopMaTop 220/220 B momuocThi0 10-100 KBA.

I'eopusunyeckasi anmmaparypa
AHY-3

(3aBog "Buodparop", MoagoBa, r. KummuHeB)

[uana3oH u3MepsseMbIX 0,0001...1,0 Om
CONPOTHUBJIEHUM

ComnpoTuBjieHHEe TOKOBOH 1enu (c oo 2000 OMm
3JIEKTPOAOM)

ComnpoTuBjieHUE MOTEHIIMAaIbHOU oo 5000 OMm

Henu (C 311eKTpoaoM)

[TorpeiHoCTs, BEI3EIBaeMast Marna u3-3a HU3KO0M pabouen
BINSTHMEM TOKOBOMU IIE€TIN Ha YaCTOTHI
MMOTEHIINaIbHYIO

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 47



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

YCcTOMYMBOCTE K IOMEXaM
HpOMbII_T_U'IeHHOI;I YaCTOTEL

HcrioiHeHNe TeHEePUPYIOIETo U
M3MEPUTEJILHOTO GJTOKOB

I[Tutauue OGOKa:

I[TomaBneunue 80 ob

Pa3gemnpHOE

OT BCTPOEHHBIX

aKKyMYJIITOPOB:
['eHepUpyoIIETO 31 B
H3MepUTeIbHOTO 15 B

Macca 61oxka:
['eHepUpyoIIETO 6,5 KT
H3MepUTenbHOro 5,0 KT

HoctourHCcTBOM anmnapaTtypsl AHY-3 aBisieTcss ee KOMILJIEKTHas
IIO0CTaBKa C U3MEPUTEIbHEIMU IIPOBOJAMU (6 KaTyllIeK) 1
3JIIEKTPOLaMHU.

B KOMII/IEKT IMOCTAaBKMU BXOOAT 3 U3MEPUTENBHBIX OJI0Ka ¥ TOMUMO
yKa3aHHOTO B TabJMile TeHePUPYIOIIero 6JioKa elle CTallMOHaPHBIN
resepaTop ¢ 6eH303/1eKTpuYeckuM arperatom 115 B, 400 I'r,
IIO3BOJISIOIINM CO30aTh IPU COOTBETCTBYIOIIUX COIIPOTUBJIEHUSIX TOKU
B TOKOBOU 1enu oT 0,1 go 0,2 A, 4TO NOBHIIIIaEeT IOMEXOYCTOUYUBOCTh.
MourHOCTh CcTalmoHapHOTO reHepaTopa 500 BeA.

Hepoctatkamu annapatypsl AHY-3 aBIs0TCA 3aHUXKEHUE
M3MEPEHHBIX 3HAYEHUM, 0COOEHHO ITPU NPOTSIKEHHBIX CTAJIbHBIX
3a3eMJINTEJIAX, U HEBO3MOXKHOCTE OIIPEeNeJIeHUsI COIIPOTUBJIEHUS CO
3HaueHueM Brille 1 Om.

[Tpubop [Oyis onpeneneHus: HAIPSIKEeHUS MPUKOCHOBEHUS (I11ara)
KOCBeHHHBIM MeTogoM OHII-1

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 48
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(3A0 ITHUTI, r. HoBoCUOHUPCK)

Ilrama3oH uaMepeHus
CONPOTHUBJIEHU (IIIar KBAHTOBaAHUS,

Om):
ouanas3oH 1 0,001...2,0 (0,001) OmM
ouamnas3oH 2 1...2000(1,0) Om
YacToTa U3MEPUTEILHOIO TOKa 12,5T1
BrixomHoe HampsixkeHue He 6omee 15 B
Knacc TouHoCTH 2,5
Perucrpamnus LludpoBasa
Pexum nsmepeHnus ABTOMaTHYECKUU
Bpewms ycTaHoBineHUs pabodero 30 c
pexuma
BpeMs ycTaHOBJIEHUS ITOKa3aHUU 10 c
[TorpenrtHoCTh, BEI3LIBaeMas Mara u3-3a HU3Kol pabouen
BIUSTHMEM TOKOBOMU Il Ha YaCTOTHI
MMOTEeHIINaIbHYIO
YcTOMYUBOCTE K ITIOMEeXaM ITogpaBnenue 60 ob

HpOMLIH.IJ'IGHHOfI YaCTOTEL

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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HaHpH}KeHI/Ie IINTAaHUA:

aBTOHOMHOE€, OT BCTpoeHHOro 9*+1 B
aKKyMyJISITOPHOTO OJI0Ka

ceTeBoe (0T OJI0Ka ITUTaHUA) 220+22 B
[ToTpebnsieMasti MOIITHOCTh He Gonee 1,2 BT
'abGapuTHBIE PA3MeEPHI 254x180x90 (110) mm

Macca cO BCTPOEHHBIM UCTOYHUKOM 2 KT
NUTaHUSI

KouctpykTuBHo OHII-1 BhITIONTHEH B BUfe IepeHOoCcHOTro 610Ka. B
KOMIIJIEKT ITOCTAaBKU BXOOUT OJIOK CETEBOT0 MUTAHUS U ITOA3aPSIOKU
aKKyMYJISITOPOB.

[IpeumylliecTBa Mepen aHaJIoTaMu:
BBICOKAsI TTIOMEXO03aIlUIIeHHOCTh;
1IM(PPOBOI OTCUYET PE3YyIbTATA;
ABTOHOMHOE IUTAHUE;

HU3KHe MaccorabapuUTHLIE ITOKA3aTelu;

He TpeOyeTcst pexkuM KaTuOPOBKH U MOACTPONKY Ipubopa mepern
KaXX[IbIM U3MEPEHNEM BO BpeMs 00CIieJOBaHU;

CHUMAIOTCS OTPaHU4YEeHU S, CBI3aHHEIE C COIIPOTUBIIEHUEM LIEITH
TOKOBOTO 35iekTpoma (mo Rts = 3000 y OHII-1 u RTs < 250 y mpubopa
[TUHII, ananora OHII-1).

M3MepHuTEeIbHBIA KOMIUIEKC [IJ/IsI MHAarHOCTHKH KadvecTBa
KOHTYPOB 3a3emieHusi KJ13-1

(HII® 3JIHAII, M3M, r. MocKBa)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 50
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[IpegHa3HaYeH O/ IPOBEOeHUS OIUarHOCTUKU 3Y 3JIeKTPOYCTaHOBOK.
B cocTtaB kommnekca Bxogat UITT u UTIM.

N CTOYHHUK TEepEeMEHHOI0 CHHYCOUAaIBbHOro ToKa (MIIT)
[TpemHa3Ha4YeH [OJig IPOTrPYy3KW CUCTEM 3a3eMJIEHUS U 3aHYyJIEHUS

nmepeMeHHBIM TOKOM ¢ yacTtotou 200 u 400 I't1 ¢ 1enbio AUarHOCTUKHU
3Y.

TexHUYeCKHUe XapaKTEPUCTUKU:

HamnpsxkeHurue nuTaHUSA 220 B; 50 I'; = 27 B

[ToTpebnsieMasi MOIITHOCTD He 6omee 300 Bt

BrixogHOE HanpsKeHue 12 B; 400 I't1 (DOIIOJTHUTEIBHO
200 T'm)

BrIxOoOgHOM TOK (0-10) A; 400 I'1y

(mommonmauTenbHO 200 I'm)
H3aMepuTenb HaOPSIKEHHOCTU MarHUTHOTO I10JI1 MajlorabapuUTHBIN
HWIIM-203M c aHTeHHoOU-ITpeobpa3oBaTesneM HO5
[TpepHa3Ha4yeH OJId U3MEePEeHUI HalpPsIKeHHOCTHU IIePEMEHHOTO

MarHUTHOIO IIOJIS U ITIepeMEeHHOT0 HanpsaxeHnus dyactorou 50; 200 u
400 I

TexHNYecKne XapaKTePUCTUKH:
Pab®ouuii muamna3oH 4acTOT 400; 200; 50 I'rg

[Ipenensl U3MepPEHU 1 MA/M...2000 A/Mm
HaIMPSXKEeHHOCTU MarHUTHOTO IO

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 51
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PaGoune ycoBUs 9KCITyaTalllu:

TeMIlepaTypa OKpyzKarollen Ot -10 mo +40°C
cpennl

paboyre 94aCTOTHI 400; 200; 50 I'rg
CeJIEKTUBHOTO BOJIbTMETPA

[Ipenenel uaMmepenus nepemensoro 0,01 mB...200 B
HaMpSXKEeHUA

HW3MepuTeIbHBEIN KOMITJIEKC OJIS OIpefesIeHUs UMITYyJIbCHOT O
COIIPOTUBJIEHUS KOHTYPOB 3a3emienusa MK-1

(HITI® DJIHAII, M9HY, r. Mocksa)

[IpemHa3HauyeH OJisd U3MEePEeHUuA UMITYJIbCHOTO COIIPOTUBIIEHUA

MOJIHMEeOTBOLOB u onop BJI. B cocTaB KkoMIljIeKca BXOOAT UCTOYHUK
anepuogudeckux mMnynecos ['AM u nuk-BoneT™MeTp BU.

I'eHepaToOp anmepHoOTUIECKHUX
uMnyiascoB I'AHN

[TpencraBnseT coO0M UMITYJILCHBIM MCTOYHUK, IIpeIHa3HaYeHHBIN 115
HMUTALIMA UMITYJIbCOB TOKa MOJIHUM C 3aJaHHBIMU [IapaMeTpaMu.

TexHUYECKHE XapaKTEPHUCTHUKH:

InuTenbHOCTh PPOHTA, MKC 8+1,6
IuTEenbHOCTh UMITYJIbCaA, MKC 20x4
MaxkcumanibHass aMILIUTyna 250; 125; 61; 25

BBIXOOHOT'O HAIIPA2KEHHUSI, B

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 52
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YacToTa ciiefoBaHUs UMIIYJIbCOB, I'y 2+1

BoasTMeTp HMIY/ILCHBIM B cocTtaBe UK-1
[IpencraBnseT coO0U MUK-MHOUKATOD, TpegHa3HauYeHHBIN O/

HN3MEePEHNA MaKCHUMAJIBHOI'O SHAYEHHUA HAIIPAZXKEeHHUS B IIEeIIAX
3a3eMJIEHUA IIPHU BOBHefICTBPII/I allepuoan4YeCKUX UMITYJIBCOB TOKa.

TexHUYeCKHUe XapaKTEPUCTUKU:

[Mrana30Hbl U3MEPSIEMBIX 1...5; 5...50; 50...550 B
HalpsXKeHUuu

HOJ’IﬂpHOCTb HU3MepsaeMbIX BEJINYHNH [TonoxxuTtenbHasa

I'eHepaTOp BHICOKOYACTOTHBIX UMy 1bCOB I'BUH
[TpencraBnseT coO0M UMITYJILCHBIM UCTOYHUK, ITpeIHa3HaYeHHBIN I

HMHUTAIIMH BEICOKOYACTOTHBIX UMIIYJILCOB HANIPSIKEHUS C 3a0aHHBIMU
ITapaMeTPaMu.

TexHUYECKUE XapaKTEPHUCTHUKHU:

YactoTa 0,5; 1; 2 MI's
d®opma curHasa 3aTyxaroiasi CHHycouaia
IIramna30oH U3MeHEeHUsI 100...1500 B

MaKCHMAaJIBHOI'O HAIIPAZKEHHUA

YacToTa crieoBaHUs UMITYJIbCOB 3 I

BonbTMeETpP HMIIYyJILCHBIM B cocTaBe TBUH

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57, 53
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[IpencraBnseT co00i MUK-UHONKATOP, MpeaHa3HauYeHHbIN a5
W3MEepEeHUsI MaKCUMaJIbHOTO 3HaYeHUS HallPSAXKEeHUs B LIeIsaxX
3a3eMJIEHUS TIPU BO3[IENCTBUU BHICOKOYACTOTHRIX KOJIeOaHUM.

Texuuuyeckue XadPaKTEPUCTUKH:

Irarma30HbI n3MepsaeMbIX

HaOpsXXeHuu

0,5...5; 5...50; 50...250 B

O6mnacTtu IIPUMEHEHHUSA PA3JINYHBIX HpI/I60pOB IIPUBEOEHEI B Ta6m/1ge.

IIpuGopsI O/Isi H3MEePEeHHUs JIeKTPHUIECKHX ImapaMeTpoB 3Y

HN3mMepsemblil mapaMeTp

ITpoBepka
XapakTepuCcTHUKa HampsizkeHre IPUKOCHOBEHU S HaJIu4us
00BeKTa MEeTaIOCBSI3U
ConpoTuBneHue
3a3eMJINTeINs
Ha TePPUTOPUU BHE TEPPUTOPUU
9IEeKTPOYCTAaHOBKHU | 91IEKTPOYyCTaHOBKH

ITopcTaHUS MC-08 ITNHII AHY-3 TIUHII
6-10/0,4 kB,
pacmonokKeHHast
B TOpPOJe MK Ha M-416 AHY-3 9K3-01 AHY-3
TePPUTOPUHU
ITPOMBIIIIIIEHHOT'O
P NMpUATHS ® 4103 9K3-01 KI3-1 9K3-01

9K3-01 KI3-1 9KO0-200

KI3-1 OHII-1 KI13-1

OHII-1 OHII-1
r'j PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 54

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,
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[TopgcTaHIUs MC-08 ®4103 AHY-3 TTHHTII
6-10/0,4 kB,
OTHEJIFHO
cTosImasL, M-416 TIUHII 9K3-01 AHY-3
MMUTAIOIIASICS OT
BJI 6-10 kB
® 4103 AHY-3 KO3-1 9K3-01
9K3-01 9K3-01 3KO0-200
KO3-1 KO3-1 KO3-1
OHII-1 OHII-1 OHII-1
ITopcranius 35/ MC-08 [TUHII AHY-3 I[TUHII
6-10 kB
riyboKoro BBOa
B KaGeIbHEBIe M-416 AHY-3 9K3-01 AHY-3
ceTu
® 4103 9K3-01 9KO0-200 KII3-1
9K3-01 9KO0-200 KI3-1 OHII-1
KI13-1 KI3-1
OHII-1 OHII-1
r'j PazHeweHne peKknatibl B J0KYHEHTax W Ha caidte 55

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,
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IMopcTanmus 35/ MC-08 ITUHII AHY-3 TTHHII
6-10 kB,
OTHENIBHO
CTOSIIIAs, M-416 AHY-3 9K3-01 AHY-3
MMUTAIOIIASICS OT
BJI 35 kB
® 4103 KO3-1 KO3-1 9K3-01
9K3-01 OHII-1 9KO0-200
KO3-1 KO3-1
OHII-1 OHII-1
[MopcTaumus MC-08 [TUHII AHY-3 ITUHII
110-220 kB
riryboKOoro BBOfIa,
pacronoxeHHas I[MTUHII AHY-3 9K3-01 AHY-3
Ha 3aCTPOEeHHOM
TEPPUTOPUU
® 4103 9K3-01 9K0-200 9K3-01
AHY-3 9K0-200 KI3-1 9KO0-200
KIO3-1 KI3-1 KIO3-1
OHII-1 OHII-1 OHII-1
r'j PaznelleHe peKnaMbl B AOKYHEHTax M Ha caiite 5
5
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ITogcTaunuga 110 MC-08 ITUHII AHY-3 TINHII
KB c
He3a3eMJIeHHOH
HefITpaJ'IBIO u TTUHII AHY-3 2K3-01 AHY-3
110-750 kB ¢
TOKOM B
He#Tpany (B ®4103 9K3-01 9K0-200 9K3-01
paboueM
pexume) mo 1 A
9K3-01 9K0-200 KI3-1 9K0-200
9K0-200 KI3-1 KI3-1
AHY-3 OHII-1 OHII-1
KI3-1
OHII-1
ITopcTaHIINSA ® 4103 ITHUHII AHY-3 TTHHII
110-750 kB ¢
TOKOM B
HeliTpanu ot 1 mo TTUHII AHY-3 KI3-1 AHY-3
10 A
AHY-3 KI3-1 9K3-01
KI3-1 OHII-1 9K0-200
OHII-1 KI3-1
OHII-1
rj PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe 57
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Omnopst BJI MC-08

6-1150 kB nipu

OTCYTCTBUU

IPO303al[ATHOIO M-416

TpOoCa UJIH ero

M30JINPOBAHHOMU

IIOOBECKH ® 4103
AHY-3
KIO3-1
OHII-1

Omopsr BJT HK-1

35-110 kB ¢

MTPUCOETMHEHHBIM

IPO303alIUTHLIM

TPOCOM M

MOJTHUEOTBOIEI C

MTPOZKEKTOPHBIM

OCBeIlleHUEM

ITPNJIO2KEHMUE 2

IIPUMEP OIIPENEJIEHWAA
PEAJIBHOU CXEMBbI 3Y C
IIOMOIIIBIO
NU3IMEPUAUTEJ/IBHOI'O
KOMIUJIEKCA K[13-1

B KauecTBe npuMepa pacCMOTpeHa MeTOOUKa ITPOBEedeHUST
OUArHOCTUKHU 3Y IIOOCTAHIIMHU C IIOMOINBIO KoMIyiekca KII3 - 1.

r"‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
58
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1. OnpepensieTcst 4aCTh TEPPUTOPUHU ITOACTAHIINY, Ha KOTOPOU OyOyT
IIPOU3BOOUTHLCS U3MEPEHUS - IPUMeD IIpencTaBiieH Ha puc. [12.1.
MarucTpanu 3a3eMiIeHus, IpeacraBjieHHble Ha puc. [12.1, gonXHE
OBITH BHEISIBIIEHBI B XO€ U3MEPEHUMN.

_ )
AT3 [AT2 [AT 1l T
T. 1.4 .5
1 | <
1.3 "“\\
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Puc. I12.1. CxeMa npoKJIagKu Marucrpaieu 3Y:
1 - marucTtpane 3a3zemiieHud; 2 - UIIT; 3 - coemuHUTENbHBIE IPOBOOA

2. C moMomIb0 COegUHUTENbHBIX TPoBoOoB UIIT mogkimiodaeTcs K
OByM To4yKaM 3Y, HalpuMep K Kopnycy aBToTpaHchopmaTtopa ATT (T.
1) u marucTpanu 3a3emiuenus 3gaHuda Y (T. 2), KaK IToKa3aHO Ha

puc. I12.1.

3. Bknrouaetcsa UIIT, u peryiasaTopoM ycTaHaBINBaeTCS TOK,
o0ecriedynBaroOIIUy MarHUTHOE T10JIe Ha U3MEPUTEILHBIX TPOBOJAX,
HaAIIPSIKEeHHOCTh KOTOPOTO IIPEBHIIaeT MaKCuMallbHOe (POHOBOE KakK
MuHUMYM B 10 pas.

4. MarucTtpaib UCKYCCTBEHHOT' O 3a3eMIUTEIISI OIIPEeHOeIIIeTCs
crenyiommuM oopa3oM:

HauwunHas oT T. 1 (cMm. puc. I12.1) HaXoguTCs HalpaBJIeHUEe Ha
TIOBEPXHOCTHU I'PYHTa C HauOOJIbIINM 3HAaYEeHUEM HaAIIPSIKEHHOCTHU
MarHUTHOTO I10JISI, COOTBETCTBYIOIIlEE PealbHOMY HallpaBJIEHUIO
NpoKjIagku 3a3eMmnutensd. Ha puc. [12.1 nepBei y4acTOK

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

59



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

HCKYCCTBEHHOTO 3a3€MJIUTEJIA COOTBETCTBYET OTPE3KY MEXKAY
To4YKaMu 1 u 3, BTOPOU - OTPEe3Ky MexXay ToUyKaMu 3 U 4 u T.O. 0O
TOYKHU 2.

5. B MmecTax OTBETBIIEHUM HMCKYCCTBEHHOI'O 3a3€MIIUTEJIA ITIOBTOPAIOTCA
HU3MepeHusd 110 II. 4 HaACTOSILETO IIPHUJIOZKEHUSA U OIIPEeneIdioTCAd
OCTaAJIBHBEIE MATlr¥CTPAJIX 3a3€MIIUTEJISA, CBA3BIBAIOIIME TOYKHA 1mu?2.

6. [locTenneHHEIM IIepeXoaoM OT OOHOTO y3ia 3V K Opyromy
COCTAaBJISIETCA Tpacca IMPOKJIaOKU IINH 3a3eMJIMTENSA B TPYHTE Ha
ucciaegyeMoM ydactke PY. [Ing nepexofa K ClIefyolieMy y4acTKy
Heo0xXoouMo ITpou3BecTy nepeknoyenue WIIT K gByM ApyruM ToyKam
3V.

7. OOpHIBEL 3Y BHISIBJISIOTCS CIIEOYIOHIUM 00pPa30M.

Ecnu marucTpasb 3a3eMJIeHUsT UMeeT OOPHIB (HalpuMep, MeXKIy
To4yKaMu 4 u 5 puc. [12.1), To npu nepeMeuieHuud oT 1. 4 K T. 5
rokasauus UIIM momKHBI OLITH Ha YPOBHE (OHA, ITOCKOJIBKY TOK II0
OTpEe3Ky MeXAy TOYKaMu 4 u 5 He IpPOTeKaerT.

8. BeIOOpoUYHO ompemensieTcs riIyOruHa MIPOKIaAKH TOPHU30HTAIbHBIX
IIMH 3a3eMIUTens (He MeHee 4eM Yepe3 Kaxkable 10 M rmocnegHux).

9. Ha ocHOBaHUY ITOTHOT0 00CcnenoBaHus Tepputopuu PY
COCTaBJIAETCSA UCTUHHAA CXeMa IIPOKJIafKu Marucrpaseu
HMCKYCCTBEHHOTO 3a3€MJIUTENISI C yKa3aHWeM BO3MOXKHEIX MeCT 00pHIBa.

10. OmpenmensoTCcs CBSA3U MEXAY TEXHOJIOTMYEeCKUM 000pyIOBaHUEM U
3Y. Hanpumep, obcnenyetcst cBsi3b ATI ¢ 3Y (cMm. puc. I12.1). s
aToro uctouHuk UIIT mogkmodyaeTcsa MeXOy IIPOBOOHUKOM,
3aseMnsomumM kKopmyc ATT (t. 1 puc. I12.1), u gpyrou toukou 3V (1. 4
puc. 112.1). Bkmouaetcsa UIIT u onpenensercs Hanpsi2KeHHOCTh Hs Ha
coeguHuTeNbHOM ITpoBoae. C momortrio UITM omnpemenseTcs gomnsd
CYMMapHOI'0 MarHUTHOTIO IToJIst HS OT TOKOB, MPOTEKaIOIMIuX:

BHM3, B UCKYCCTBEHHBIN 3a3€MIITUTETD;
110 000JI0YKaM CHUJIOBBEIX M U3MEPUTEILHBIX Kabene;
110 Tpy0aM HMJIM KapKacaM II0PTaJiOB U APYTUX METAIIIOKOHCTPYKITUH.

AHaJIOTUYHO TPOU3BOASITCS U3MEPEHUS OJII BCET0 000PYHOBaHUS
3IeKTPOYCTAaHOBKM. 3amonHseTcs Tadsn. I17.1 (cM. npunoxenune 7).
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OnHOBpEMEHHO II0 Mepe HeoOXOOUMOCTH 3amoHsaeTcs Tabn. [17.2, B
KOTOPOM yKa3bIBaeTcsa 000pynoBaHue, He UMeloIee cBsa3u ¢ 3Y.

11. Ha ocHOBe nu3MepeHui o nm. 9 u 10 HacToAIero NpuioXeHus
cocTaBisieTcsa cxeMa 3Y, BKioualomas B ce0s1 MarucTpanu
MCKYCCTBEHHOI'O 3a3eMJINTeNsI, KabenbHble KaHaJlbl, IIOPTaJbl U APyTUe
MeTaJJIOKOHCTPYKLMHU, UMeInne CBia3u ¢ 3Y.

12. OnpepnensieTcsa COIIPOTUBJIEHUE CBI3U MEXAY

9IeKTPOTEeXHUYEeCKUM obopymoBaHueM no 3Y - tabm. I17.3
[IPUIOKEHUA /.

IIPAJIO2KEHUE 3

BbIBOP CE3OHHOIO
KO9OOPUIIUEHTA,
NU3IMEPEHHUE
IJIEKTPOXUMHAYECKOI'O
IIOTEHIIUAJIA A
OIIPENEJIEHUE HAJIMYNA
BJIIY2KITAIOIIIHAX TOKOB

1. Bb100op ce30HHOT0 K0o3(pPUuIIHeHTa CONMPOTHUBIIEHUSI
3a3eMJIMTe IsA

[Ipu onpenenenun conpoTunBieHus 3Y R3y pacuyeTe HaOpsXKEeHUS Ha
3Y Usy ucnonb3yeTcs CE30HHBIN KO3(MPUIIMEHT COIPOTUBJIEHUS
3azemiuTend K.

Ce30HHBIN KO3GGUITUEHT COITPOTUBJIEHNS OOBIYHO YKa3bIBAE€TCS B
IIPOEKTe MOoACTaHInu. [1pyu HaTUu4YUU IPOEKTHHIX MaHHBIX 3HaYeHUue
Ce30HHOro0 Ko3dduimeHTa Kc IpUHUMaETCI TaKUM, KaKMM OH yKa3aH
B IIPOEKTeE.
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[Tpu OTCYTCTBUU NPOEKTHHIX JaHHBIX CE30HHBIN KOODDUIIMEHT
BHIOMPAETCS OPUEHTUPOBOYHO 110 Tab. [13.1. Ce30HHBIN
KO3(hGUIIMEHT COMPOTUBJIEHUS 3aBUCHUT OT:

pa3MepoB 3Y, onpenensieMbIX ero IJIoanbio U OIMHON BePTUKATbHBIX
3JIeKTPO/IOB;

3JIEKTPUYECKOT'0 CTPOEHUS TPYHTA;

Ce30HHOTr0 K03 duimeHTa yaeabHOIO0 COIPOTUBIEHUS I'PyHTa Kp
(Tabm. I13.2);

reorpa¢uiecKkoro paiioHa pacloIoKeHUs MOACTaHIINH.
3HaYeHUsT Ce30HHBIX KO(PDUIMEeHTOB COITPOTUBICHNS,
OTCYTCTBYyIOIIHE B Tab. [13.1, ompenensitoTCs IIyTeM UHTEPHOJIS TN

(BepTuKasnbHble 371eKTPOoabl AIuHOU 30 1 50 M OTHOCSATCS K
TTyOMHHBIM 3a3€MJTUTEIISIM).

Taoauma I13.1

Ce30HHBIE KO3 (PHUIIHEHTHI CONMPOTHBIEHHA 3a3emyinTenen Kc
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3HaueHUe
KOpPHS
KBaJIpaTHOTO
M3 IJIOIIagu
/cT

A8,

DJIeKTPUYECKOE
CTpOeHUe
I'PYHTa

Kp II0

Tabm. I13.2

K¢ B reorpadumyeckux parioHax

EBponeiickas
4acThb
10XHee 48-u
nmapasienu

EBponetickas
4acCThb U
3anangHas
Cubups Mexnay
48-1 u 57-i
napainensiMy,
JlenuHrpanckas,
Hosropopckas,
CaxanuHCKasa
o01.,
[Tpumopckuu
Kpau

OcTanbHad
TEPPUTOPUST
Poccun

IIpU OJIMHE BEPTUKAJIBHBIX 3JIEKTPOOOB, M

30 | 50

30 | 50

0-6

30 (50

®
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3 141131001515 | 1,1 (1,1]1,9]1,2

I'pyHTOBEIE

BOOEL
20 19(15(1,1] 28|21 11 |54|48|1,4
50 20[16(1,1]40]22]|1110(85]|1.4
3 1,101,1]1,0] 1,4 | 1,1 | 1,0 |2,0|1,4[1,0

10 OIHOPOIHEIH 20 1,4(11,1]1,0] 4,4 | 1,2 | 1,0 |9,2]5,9[1,0

50 1,8)1,1]1,00 95| 1,3 | 1,0 | 22|14 1,0
3 1,211,001,0] 2,3 ] 1,0 | 1,0 |2,7]2,6[1,0

ITomcTtunaromiue

IIOPOJEL,

CKAJIBHBIE 20 29(1,1(1,0] 13 | 1,1 | 1,0 |17]|16]1,0
50 57(1,111,0| 32 | 1,1 | 1,0 |43|40]1,0
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3 121110100 12]1.2]1,01(1,5/1,5[1,2
I'pyHTOBEIE
BOOEL
20 14112010 1,7 11,7 1,1 (25(29]1,3
50 1,5(1,3(1,1] 2,3 (20| 1,1 (3,9(4,5|1,3
3 1,101,1]1,0] 1,3 ] 1,2 | 1,0 |1,5]1,3[1,0
50 OmHODPOMHEIH 20 1,3/11,1]1,0( 3,2 ] 1,9 | 1,0 |4,5(4,5[1,0
50 1,6(1,2/1,0/ 6,822 1,0|11]10]1,0
3 1,211,1]1,0] 2,1 | 1,3 | 1,0 |2,4]2,4[1,0
ITomcTtunaromiue
IIOPOJEL,
CKAJIBHBIE 20 25(15(1,1] 11 | 1,6 | 1,0 |14]|14|1,0
50 48(2,0(11| 28 |16 1,0(35]|35(1,0
r‘j\ PazxeleHe peknaMesl B J0KMEeHTaX M Ha caifre 65

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,




basa HOpMaTHUBHOM OOKYMEHTAIUU:

www.complexdoc.ru

500

3 11010010 1,1] 11|11 ]1,2]1.2]1.1
I'pyHTOBEIE
BOOEL
20 131101001414 ]13]|16|1,8]/1,4
50 1,3)1,21,0] 1,8 | 1,8 | 1,4 |2,3]2,5[1,6
3 1,111,0(1,00 1,2 | 1,2 | 1,2 |1,3]1,4]1,2
OIHOPOIHEIH 20 1,211,1]1,0] 2,927 | 1,5 |3,94,0[1,6
50 1,5(1,2(1,0] 5,8 | 4,7 | 1,6 |8,4(8,6|1,7
3 1,211,1]1,00 2,0 1,8 | 1,2 |2,2]2,3]1,2
ITomcTtunaromiue
IIOPOJEL,
CKAJIBHBIE 20 221,410 11 |54 | 1,3 |13|13]1,3
50 4101,5(1,0| 25 | 10 | 1,5 [31|31]1,5

Tabmuma I13.2

Ce3o0HHBIE KO3(DPUIIUEHTHI YIEIHHOI0 COMPOTHB/IIEHHUS T'PYHTA
Kp

Tuno rpyHTa

Kp mpu BraxHOCTH*

HOpPMaTUBHOM

HHN2KE€ HOPMBEI

BEIIIT€ HOPMEL
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['muua 3 2 10
Cymecs, CyTrTHHOK 5 3 20
ITecok 10 3 50

* Ko/mm4yecTBO BBHIIABIIUX OCAAKOB 3a IIPEeAIIeCTBYIOMINN U3MEPEHUSIM IIEPUO]I.

2. A3MepeHHe 3JIEKTPOXHMHUYECKOI'O OKHCIUTEIbHO-
BOCCTAHOBHUTE/ILHOI'O NOTEHIIHAIA Pop 3Y H yIEJIBHOI'O
COIIPOTHUBJICHUS I'PYHTA P

Hi3MepeHust IPOU3BOSITCS IO cxeMe, u300pakeHHou Ha puc. I13.1.

PekoMmeHnnyeTcs BRINOMHUTE 10 10-12 u3MepeHu B pa3/IMYHBIX TOYKaX
Kaxkgoro OPY. [Insa nmooctanmuu 6,10/0,4 kB MOXKHO orpaHUYUTHCS 1-3
H3MEPEHUSIMHU.

I71st u3MepeHu MoTpedyTCs:

MpoOHEIHM 351eKkTpon u3 cranu (Ct.3) guamerpoM 10 MM u gnuHou 0,6
M;

9JIeKTPOJ CpaBHEHUSsI, B KAUeCTBEe KOTOPOT'O CIeAyeT UCII0Ib30BaTh
xyiopcepebpsaabil Tuna IBJI (1 M) unu MmegHOCynbdaTHBIM THUIa OH-1;

MUIIUBONIBTMETP (MB) IOCTOSTHHOTO HANPSXKEHUS C OOIbIITUM
BXOOHBIM COIIpOTUBNIEeHUeM, HanpuMmep © 4318.

[TpoOHBIN 37IEKTPOA MOoTrpyzKaeTcsd Ha riyouHy 0,5 M B TPYHT TaKUM
oOpa3oM, 4ToOBI He 060pa30BajIoCh CIIy4allHOTO KOHTaKTa C
3a3eMIUTeNeM. JJIEKTPO[ CpaBHEHUS YCTaHABINBAETCS B
IIpeaBapuTEIbHO OUYHUIIEHHBIN (OT TPaBHl, II€OHST U T.II.) U
yBJIa;KHEHHBIU I'PYHT Ha pacctosHuu 0,5-1 M oT IpoOHOT0 371EKTPofa.
MexXny HUMU U3MeEPSeTCS Ppa3HOCTh MOTEHLIMANI0B Yr.c,
cocrapJsiomias o0erdH0 200-500 MB, mpryeM IpOoOHBIN 3TTEKTPOL
Oosee oTpullaTeneH. 3aTeM U3MepPSIETCSI Pa3HOCTD ITOTEHIIUAJIOB
MexXK[ay 3a3eMnuTtesieM 3Y U 3JIeKTPOOOM CPaBHEHUS (3.
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Puc. I13.1. CxeMa U3MepPEHHUS IJIEKTPOXHUMHUIECKOI 0 OKHC/IUTEILHO-
BOCCTAaHOBHUTEJILHOI'0 HOTEHIIHAJIa:

1 - mpoOHEIH asmekTpoxn anuHou 0,5 M, muametrpoMm 10 MM; 2 - 91eKTPOM CpaBHEHUS; 3
- 3a3eMnuTens 3Y

Ecnu @3 oTmu4yaeTcs OT @rn.c 6omee ueM Ha 100 MB, To 3TO 03HauaerT,
YTO Ha ITPOLIECCH TPYHTOBOM KOPPO3UU HAJIOKEHBI KOHTAKTHAS
KOPPO3WUs U (M) 9IEKTPOKOPPO3us OIyKOaOIINMU TOKaMu. B aTom
ciy4ae ajis o6ciieIoBaHusT KOPPO3UOHHOTO COCTOSTHUSI CJIEyeT
MIPUTJIACUTD CIIeIIMATU3UPOBAHHYI0 OPraHU3allnIo.

[Tocne uaMepeHus 3JIEKTPOXUMUUYECKOI' 0 MOTeHI[Hala IIPOU3BOAUTCS
OLIEHOYHOE OIIpefejieHre yOeJIbHOTO COIIPOTUBJIEHUS I'PYHTaA IIyTEM
M3MEPEHUS COIIPOTUBIIEHUS ITPOOHOTO 31eKTpofaa Rps. DTO U3MepeHue
MOZKHO BBIIIOJIHUTH 10 cXeMe puc. 9 HacTtosAmux MeTogudyecKux
yKa3aHUH, TIe BMECTO IJIaCTUHHI MOAKIIIOYEH ITPOOHBIN 3JIEKTPOMI, UIHU
(Ipu HU3KOM COIIPOTUBIIEHUU (PyHTA) IO CXeMe PHUC. 2 HAaCTOSIIIUX
MeTtomuueckux ykKasaHnuu npubopamu MC-08, M-416, ® 4103 u
OHII-1, pacnonarasi TOKOBBIY 3JIEKTPO[ Ha paccTosHuu 4 M, a
IIOTEeHIIMAIbHBIN 2,5 M OT ©U3MepPsIeMOoro IPoOHOT0 3JIEKTPOoaa.
YnenbHOE CONIPOTUBJIEHNE TPYHTA P OIPEHensaeTcs no GopMye

P = 0,6R1-[3.
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[To n3MepeHHOMY 3IEeKTPOXUMUYECKOMY IIOTEHIIUANy OIIPeaensieTcs
HOMEP KOPPO3UOHHOU 30HHI 3k:

62-083k oy,
P

K

3Hauenus 3k, paBHBIE 0; 1; 2, COOTBETCTBYIOT OOJILIION OITACHOCTH
KOPPO3UHu; 3HaueHus 3k, paBHBIEe 3 U 4, - CPeqHEU CTEIIeHU OaCHOCTH;
paBHEBIE 5 - c1aboii cTenneHu onacHOCTHU. [1o KkpuBkIM puc. I13.2, 3Has
CPOK C MOMEHTa COOPYXKEeHUS IIOACTaHIINKU, MOXHO CHejlaTh IPOTHO3
KOPPO3UOHHOI'O YMEHBIIIEHUSI CEUYEeHUs 3a3eMJIUTeJIel U Ha OCHOBEe
3TOT'0 BEIBOJOELI O COCTOSTHUU 3a3eMJINTEIISI U CPOKaX OuepenHOou
IIPOBEPKMU.

B Tex MecTax, rae 1o pe3yjabTaTaM U3MEPEHUU BEIYUCIIEHA
HauOoJbIlas ri1yorHa KOppo3uu, pekoMeHayeTcs (s 3x < 3
Heo0X0OUMO) ITPOU3BECTU BCKPHITHE T'OPU30OHTATIbHBIX 3a3€MIUTEIIEH.
Ecnu pe3ynbTaThl BCKPHITUS COOTBETCTBYIOT .IIPOTHO3UPYEMBIM, TO
BHOCSITCSI KOPPEKTUBEL B CPOKU O4YepenHou mpoBepku. Eciu ocmoTpom
1 U3MEPEHUSIMU CeueHUsI 00HapyKeHO, YTO I'Jiy0rHa KOPPO3UU BHIIIIE
IIPOTHO3UPYEMOH, ciiefyeT OOpPaTUTHCS K CIIeIIHaIu3UupPOBaHHOU
OpraHu3aluu.

3. OnpeneHeHHe Ha/THIHUsA 6)1y}KI[aIOIIIHX TOKOB B 3eMJIe

Hanuuue GHY}KJIB.IOU.II/IX TOKOB B 3€MJI€ OIIpeneiIsieTCs 110 pe3yJibTaTaM
I/I3MepeHI/II;I PAa3HOCTHU IMIOTEHIMAJIOB Me2K Y IIPOJIOZKEHHBIMH B TaHHOM
pa1710He IIOA3€MHBEIMU METAJIJIMYECKUMHU COOPY2KEHUAMHU U 3eMJIen.

[Tpu OTCYTCTBUU MOA3EMHBIX METAJIINUYECKUX COOPYKEHUN Hanmnudue
OTy2KIalolInX TOKOB CJIEAYeT ONPenesisiTh, U3Mepss Pa3HOCTh
IIOTEHIIMAJIOB 10 ABYM B3aMMHO NEPIEHAUKYISIPHBIM HaIllpaBI€eHUIM
IIPY pa3HOCe U3MEPUTENbHEIX 3J1eKTpoaoB Ha 100 M (puc. [13.3).

ITpu IpoBeOeHUN N3MEPEHUS UCIOIL3YIOTCSI MEeIHOCYIb(paTHLIE
9JIEKTPOILI CPAaBHEHUS, KOTOPEIE MOOOUPAIOTCS TaK, YTOOL PA3HOCTh
3.71.C. IBYX 9JIeKTPOIOB He IIpeBhiiIana 2 MB.

B03MOKHEI [IBa BapHaHTa PACIIOJI0XKEHUS H3MEePUTEIbHBIX 3JIEKTPOIOB
Ha MECTHOCTH: IapasijiejibHO OyayIei Tpacce COOPYXKEeHUs, a 3aTeM
IIePIeHOUKYJISIPHO K OCH TPACCHI 1 B COOTBETCTBHH CO CTOPOHAMHU
cBeTa. Bropoii BapuaHT yooOeH B TeX CIydasx, KOrfa U3ydaroTCs

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KOPPO3UOHHBIE YCIIOBUS 1IEJIOTO palioHa, a TaKXKe MPU CII0XKHOU
Tpacce MMoA3eMHOT0 COOPYXKEHUS.
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Puc. I13.2. PocT cpenHelt rmyOUHBI QYHTOBOM KOPPO3UM CTaJlU
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Puc. I13.3. CxeMa u3MepEeHHH IJIsi OOHapPYyKeHHsI 0/TyKIalolUX TOKOB B
3eMJie:

1 - MmegHOCYIBb(ATHEIE 3JIEKTPOILL; 2 - U30JIMPOBaHHBIE TPOBOAa; Ly - paccTosHUe
MeX[Oy U3MEPUTEIbHBIMU 3JIEKTPOJaMu

[Tpu mpoBemeHUU U3MePEeHUN He00X0OUMO 0COOEHHO BHUMATEIILHO
CIIeOUTh 3a NOOKJIIoUeHrneM ocuuianorpada. Ecinu uamepurenbHbe
3JIEKTPOIBI PACIIOJIOKEHEI 10 IIpefojiaraeMol TpacCe COOPYKEeHUsI,
TO U3MEPUTEJIbHBIN Iy ocuuiiorpada momkeH ObITh MOOKIIOUEH K
3JIEKTPOMAY, HallpaBJIEHHOMY B CTOPOHY Hadajla TPaCChl. DJIEKTPOIHI,
yCTaHOBJIEHHbBIE IEPIIEHAUKYISIPHO, CJIEAYET COEIUHSATh TaK, YTOOHI
"HUXKHUU" 3JIEKTPOJ NOOKJIIOYaJICSad K U3MEPUTEJILHOMY IIYITY
ocuusiorpada, a "BepxHui" - K 3KkpaHy ocuunnorpada. I[Ipu
PacCIoJIOXKEeHUH 3JIEKTPOLOB 110 BTOPOMY BapUaHTy K U3MEPUTEJILHOMY
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IITyITy OoCIuIIorpada MoaKII0YaTCs 3JIEKTPOOLI, OPUEHTHPOBAHHBIE
Ha IOT ¥ 3allaf, a K 9KpaHy - Ha CeBep U BOCTOK.

Ecnu usmMepsiemasi pa3HOCTh ITOTEHIIMAIOB YCTOMYUBA, T.€. HE
M3MEHSEeTCS 110 3HAaYEHUIO U 3HAKy, 3HAYUT B 3eMJie ITPUCYTCTBYIOT
TOKHU ITOYBEHHOT'O TIPOUCXOKIEHUS.

Ecnu usMmepsieMasi pa3HOCTh HOTEHIIUAIOB UMeEeT HEYCTOUYUBBIU
XapakTep, T.e. U3MEHSETCS 10 3Ha4YEeHHUI0 ¥ 3HaKy UJIA TOJILKO I10
3HAYEHMIO, 9TO YKa3bIBaeT Ha Hanuyue OIyKOA0IIUX TOKOB OT
ITOCTOPOHHUX UCTOYHUKOB.

IIPAJIO2KEHUE 4

OINIPEOEJIEHUE
COIIPOTUBJIEHUSA
UCKYCCTBEHHOIO
3A3EMJIUTEJISA
3JIEKTPOYCTAHOBKMH BE3
YYETA OTXOIAIIIUX
KOMMYHUKAIIUA

C nmomormisio ipubopa KII3-1 ompenernsercs Ooss (a) pacTeKaHUS TOKa
10 OTXOHSIIAM OT 3JIEKTPOYCTaHOBKHM KOMMYHHUKAIIUSIM B ITPOIIEHTaX
OT CyMMapHOT'O TOKa UCTOYHHUKA (C y4eTOM reoOMeTpu4eCKNX pa3MepoB
KOMMYHHUKalMM). YKa3aHHast paboTa MOKeT OBITh BHITIOTHEHA C
HCIIOIb30BaHMEM CEJIEKTUBHBIX TOKOU3MEPUTENIbHBIX KJIeIllel UIn
WTIM nipubopa KII3-1. [y aToro 3anonHseTrcs Tabn. [17.2 (cm.

[IpUoxKeHue 7);

c momomibio UTIM ¢dukcupyeTcs HalpsAKEeHHOCTh MarHUTHOTO TIOJIS
HEIIOCPeNCTBEHHO Ha npoBone, npucoequaeHHoM K UIIT, a Takke Ha
Pa3JIUYHBIX PACCTOSIHUAX OT HEro, COOTBETCTBYIOIIUX paguycam
Kabesel, MeTaJIOKOHCTPYKLUM omop BJI, uMewuX TPOCH, U
TPyOOMIPOBOMIOB, OTXOASIINX OT 3JIEKTPOYCTAHOBKY; ITOJTYyYEHHBIE
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3HAYEeHHUS HaIlPAXKEeHHOCTU MarHUTHOTO 10Jjid cOOTBEeTCTBYIOT 100%
IPOTEKaHUs TOKa;

oIpenessieTCss MAarHMTHOE II0JIe Ha KaXXKAoM u3 Kabenelu,
TPyOONIPOBOMIOB ¥ APYTUX METAJLIOKOHCTPYKIIUM, OTXOOSIIIIUX OT
3JIeKTPOYCTAaHOBKY, 063 U3MEHEHUSI CXEMBI COEIUHEHUN 1 3HAaYEHU S
toka UIIT; pe3ynbTaThl U3MEePEHUN 3aNUChIBalOTCSA B Tabm. [17.2

[IPUIOKEHUA /;

BEIUHCIIAETCA ITPONEHT PaCTEKaHMUsA TOKa IT0 OTXOOAIIINM OT
9JIEKTPOYCTAHOBKHY KOMMYHUKAITUAM;

COITPOTHUBJIEHHE 3a3eMIUTENSI Rz OIleHUBaeTCs C yueToM R3y u mosnu
TOKa (o), IPOTEKAIoIIero mo OTXOOSIIIIUM KOMMYHUKAIIUSIM, 110
BHIPAXKEHUIO

_ 100Rzy
T o{100-a)

ITPNJIO2KEHUE 5

YUCJIEHHBIU PACYET 3V
3JIEKTPOYCTAHOBKH

YucneHHBIN pacyeT 3Y IPOU3BOOUTCS B IIEJIIX aHalM3a U BRIPAOOTKHU
peKoOMeHOalui 10 PeKOHCTPYKIUU 3Y 3HeprooOheKTa.

B xopme pacyeToB IPOU3BOOUTCS COIIOCTaABIIEHNE U3MEPEHHBIX
3HaueHuu R3y, Unp ¢ pacyeTHEIMU. ONpenensaoTcs 3Ha4yeHus: R3y npu
IIpeaesibHO BO3MOXKHBIX YIOEeJIbHBIX COIIPOTUBIIEHUSX T'PYHTA, a TaKXKe
3HaueHust Upp N0 BCEl TePPUTOPUU IHEPTrooObeKTa IIPU 3aJaHHbIX
3HaYeHusIX TOKOB K3 1 BpeMeHU OTKIIIOYEHUS 3JIEKTPO0OOPYyIOBaHUS.

B MOCKOBCKOM 3HEPreTUYeCKOM MHCTUTYTe pa3paboTaHa
crnenuanbHas nporpammMa ORU, no3Bonsmias IIpou3BOOUTH
YHCJIEHHBIU aHanu3 3Y C yOOBJIIETBOPEHUEM CJIEQVIOIINX TEXHUYECKUX
TpeOOBaHUIM:
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1. Bo3MOKHOCTB pacuyeTa 3Y, COCTOSAIINX U3 TOPU3OHTAILHBIX U
BEPTHUKAIbHLIX 3JIEMEHTOB U UMEIOIINUX CETKY IMPOU3BOJIbHOU
KoHpurypamnuu. ITporpaMMa moIKHa MO3BOJISATh JOCTATOYHO IMOAPOOHO
OMUCHIBATh KOHpUrypamnuioo 3Y Ha JOCTATOYHO OOIBIION TEPPUTOPUUN
(mo 500 m x 500 Mm).

2. BO3MOXKHOCTh y4eTa HaJIU4Hs 9JIEMEHTOB, HaXOOSIINXCS Hal
3eMJied U IMIYHTUPYIOMINX 311eMeHTHl 3Y (3a3eMIisseMble PaMbl
aIrapaToB, MOPTaJIbl, 3a3eMJIEHHBIE TPYOhI PA3TMYHOT0 Ha3HAYEHUS,
9KpaHbl Kabejielt BTOPUYHLIX Helel U T.1.), a TaK¥XKe eCTEeCTBeHHBIX
3a3eMJIuTesien.

3. BO3MOXKHOCTH y4yeTa COIIPOTUBJIEHUS BCEX 3JIeMeHTOB 3Y.
4. BO3MOXKHOCTb pacyeTa mapamMeTpoB 3Y:

conpoTuBjieHus 3Y Opu yCIOBUHM SKBUIIOTEHIIMAIbHOCTHU BCEX
91meMeHTOB 3Y (CTaTUYeCKUU PEXUM);

conpoTusjieHusa 3Y ¢ y4eTOM IIPOLOOJIbHOTO CONPOTUBIIEHUS
TOPU30HTAJIbHLIX 3a3eMIUTeNner (IUHaMU4YECKUU PEeXKUM);

pacnpepeneHuss TOKOB I10 BCEM (MMOO3eMHBIM U HaJi3€MHBIM)
aneMeHTaM 3Y B pexxuMe IIPOTeKaHUs 10 HeMy TOKOB K3;

pacrpeneneHus MIOTeHIMAIoB o 3Y B pexkuMe NPOTEKaHUS 110 HEMY
TOKOB K3;

pacupeneieHns IoTeHI[rasa 10 II0OBEPXHOCTU 3eMJIN B peXXuMe
nporekaHud 110 3Y TokoB K3. IIpu 3TOM O0I2KHA UMETHCS
BO3MOXKHOCTDb pacyeTa paclpeneieHus IoTeHIuana B o060
3aJaHHOH (MK BHIJEJIEHHOM) YacTu 3Y;

HaIPSIXKEHUS ITPUKOCHOBEHUS U IIar0OBOT0 HANPSXKEHUS B TI000M
Touke 3Y B pexXuMe MIPOTEKAHUS 110 HeEMY TOKOB K3,

IIPAJIO2KEHUE 6

"YTBEPXKIJAIO"

['maBHBIM MHIKEHED

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 74



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

HauMeHOBaHNe 9HepProoObheKTa

TOONUCH, G.1.0

200

JaTa

[IACIIOPT HA
3A3EMJISIOIIEE
YCTPOUCTBO
3HEPTOOBHEKTA

IlaTa BBOa B IKCIIIIyaTalluIo

T.

IlaTa KannuTajabHOTO PEMOHTa (PEKOHCTPYKILIVN)

MaTepuasn 3a3eMIuTesieu

[Tpodunb COEAUHUTETLHBIX IITHH

CeuyeHne COEIMHUTEJIbHBIX IITNH
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FHY6I/IHa 3aJIeraHus IIUH 3a3eMINTeNIen

HcriomHUTENbHBIE CXEMBI 3a3€MJISIOIIUX YCTpOﬁCTB

SHGKTpOMaFHHTH asi COBMECTHMOCTDB O60py,'E[OBaHI/IH

Peienue o IIPUTOOHOCTH 3a3eMIIAIOIIEr O YCTpOﬁCTBa K 9KCIIJIIyaTalluH:

Pe3yabTaThl IPOBEPKH 3a3€MJISIIONIETr0 YCTPOHCTBA

9HEProoobeKTa
Ne |HaumenoBanue| [ata |Comnpotusnenue|ConpotuBneHue| CrelneHb [TpuromHOCTH Hat
.1 00BbeKTa NIPOBEPKU| pacTeKaHUIOo pacTeKaHUIo KOppo3uu K CIIeyH
ToKa. Om ToKa 06e3 3a3eMIINTEJI | 9KCIITyaTaluu | [IPOBe
OTXOISAIITUX
KOMMYHUKAIUH,

Om

Pe3yabTaThl IPOBEPKH CBsA3€H 000pPyIOBAaHHS S9HEProodoheKTa C
HCKYCCTBEHHBIM 3a3eMJ/IUTeJIeM

Ne |O6opymoBanme| [arta Hanuuwme Comnpotusrnenue | CteneHs | [I[pUurogHOCTH IaTta
.1 IIPOBEPKH CBSI3U CBSI3U MeXKAYy |KOoppo3uy,| 3a3eMIIUTENS |CIIemyIolel
o0opymoBaHus | 060PyoOBaHHEM % 000pymOBaHUS| IIPOBEPKU
C o K
3a3eMJISIOIINM | HICKyCCTBEHHOMY 9KCILTyaTalluu
YCTPOMCTBOM | 3a3eMJIMTEJIIO,
Om
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Pe3yabTaThl KOHTPOIBHBIX H3MEPEHHH HANPsIKEeHUsT
IIPUKOCHOBEHHUSI Ha 9HEProo0bEeKTe

II.II.

HaumeHoBaHUue
o0BeKTa

IHOarta

MTPOBEPKU

PacueTHbIl
ToK K3, KA

Bpems Hau6omneiiee |CooTBEeTCTBUE
Cp&6&TbIBaHI/IH 3HA4YeHue HOPMAaTHUBHEIM
3alIUTHI, C HaIIpA2XKEeHUud OOKyYMEHTaM
IIPUKOCHOBEHMN,
B

Hara
CIIedyIoI
TIPOBEPK

CBegeHHsI 00 H3MEHEHHSIX II0C/Ie PEMOHTA H/IH PEKOHCTPYKIIHHA

3y

Ilepeuens Bup pa6ot Bpems Oprasu3anus-ucIlioIHUTEND OTMmeTKa 0

U3MEeHeHU!U (3ameHa IpoBeOeHUS BHECEHHUU
o0opymoBaHus, pabot U3MEHEHUH B

PEMOHT, UCIIOJIHUTEILHYIO
PEKOHCTPYKLYSA) cxemy 3Y
BemgomocTh 1edeKxToB
r'j PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe
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Ilatra |O6opymoBaHue

II.II. |IPOBEPKU | HJIU TPyIIia

0060pyIoBaHUA

Ob6HapyXKeHHEIe Ycrpanenue nedpekToB
oeheKTH
Opranu3zarnus-| OtrmeTka 06| Hata
HWCIOJTHUTEJh |YCTPaHEeHUHN
nedekToB

ITPUJIO2KEHUE 7

[IPOTOKOJI IIPOBEPKH
COCTOAHUA
3A3EMJISIOIIETO
YCTPOMICTBA IIC

Ha3BaHUe NPEONpUITUS

®
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1. Llenp uamMepeHuu

2. ITorogHbIE YCIIOBUS

3. CpencrtBa u3MepeHun

4. Pe3ynbTaThl IPOBEPKU U U3MEPEHUU

4.1. TIpoBepKa MeTasJIOCBA3€M, CEYEeHUS 3JIEMEHTOB, KOHTAKTHBIX
COeOVUHEHUU, KOPPO3MOHHOTO COCTOSTHUS 3Y

MecTo IIPOBEPKHU XapakTep HEHUCIIPAaBHOCTH

4.2. OnpepneneHue peajlbHOU cxeMbl 3Y

4.2.1. TlepeyeHb HE3a3EMJIIEHHOT0 000PYIOBAHUS

Ta6nauma I17.1

HawmmeHoBaHMEe 060pyoOBaHUS XapakTep HEHUCIIPAaBHOCTH
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4.2.2. Pe3ynbTaThl U3MEPEHUN COIIPOTUBIIEHUS CBSI3U
aneKTpoobopynoBaHus ¢ 3y

Ta6bmuma I17.2

ZcB50
Touku ZCB400
MOOKITIOYEeHUS
A Iuzm A Uuzm B (c
MCTOYHUKA
IpUMeHeHHeM
OUTaHUS KIT3-1) p—
Eq
1 2
3aKII04eHune

4.3. U3mepeHue conpoTusBieHusa 3y

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

80



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

ram / rat
ConpoTtusnenue 3Y ° °

IIPY 3aJJaHHOM
3HAQYEHUU I'sT

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

raT =

Ruam For =
OmMm

rst =

ConpoTtusnenue 3V, onpeneneHHOe 10 3aBUCUMOCTH Rysm = f (T'sn / 'st)

Ce30HHBIN KO3PPUITUEHT CONTPOTUBIEHUSA K¢ =

Conpotusnenue 3Y R3y = K¢ Ruyzm = (

3akJIrouyeHue

4.4. TlpoBepKa HanpsaxeHUuqa Ha 3Y

3Ha4YeHHe TOKa, CTEKAIIEro ¢ 3a3eMJIMTENS B 3eMIII0 IIpu OJZ[HO(l)a?;HOM 3aMBbIKAHHUMU E

Ik3 = KA
Hanpsizxkenue Ha 3Y: U3y = R3y IK3 = KB.
3aknyeHue

4.5. HanpsxkeHue NPUKOCHOBEHUS Ha 000pymoBaHUU (KOHCTPYKIUAX) OPY

TOK 3aMBIKAHUS Ha 3eMJII0 [x3z = KA.
BpeMsa OoTKIOUEHUSA T = C.
HopMma HanpsaxeHUsa IPUKOCHOBEHUSA B
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Ne
. MecTo u3MepeHus R3y = Uusm / Iuzm Rocu kOm| Unp B
3akndYeHne
r'j PasueleHHe peKnaktbl B J0KYHMEeHTaxX W Ha cante
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