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Beeneno Bnepsbie

Hacrosimme  Mertonuueckue  ykazaHusi — paclpocTpaHsitorcss Ha nepcoHan — AO-3Hepro,
MEXCUCTEMHBIX 3JekTpuueckux ceret (MOC), npeanpustuit MOC u npeanpusTui, SKCIUTyaTUPYIOIINX
QJIEKTPUYECKUE CETH, DIIEKTPOCTAHLUN, MPOEKTHBIX, CTPOUTEIBHO-MOHTAXHBIX M  HaJIaJ04YHBIX
OpraHM3alii, 3aHUMAIOIIMXCS AKCIUTyaTalel, MPOEKTUPOBAHMEM M CTPOUTENIBCTBOM 3a3€MIISIOIINX
ycTpoiicTB (3Y) 93HEProoObEKTOB.

B Meronnueckux yka3zaHUSX NPUBEAECHBI METObI KOHTPOJIS U UCHbITaHUN 3Y MoAcTaHUUN U OIOp
BJI, meToap! mpoBepkH MPOOMBHBIX MpeaoxpaHuTeneid u nenu ¢aza-Hynb (B ycranoBkax go 1000 B) B
IIPOLIECCE IKCIUTyaTallMM M IPU IPUEMKE BHOBb COOPY)KAEMBIX WM PEKOHCTPYHPYEMBIX 3V, a Takke
yKa3aHbl UCIIOJIb3YEMBIE TIPH 3TOM IPUOOPEI.

1. O01He mMoJI0KeHus

1.1. Xapakrepuctuku 3Y JOJDKHBI OTBEYaTh TPeOOBAHUSAM OOecHeueHHs >JIEKTPOOe30NacHOCTH
00CITy’)KMBAIOIIETO TEepcoHalla U 00ecreuynBaTh B HOPMAJIBHBIX W aBAPHHMHBIX YCIOBHUSX CIEIYIOLIHE
HKCIUTyaTal[MOHHBIE (PYHKLIUH 3JIEKTPOYCTAHOBKHU:

JICHCTBHE PEIEUHBIX 3alUT OT 3aMbIKaHUS HA 3EMIIIO;

JIEACTBHE 3AIIMT OT NEPEHAIPSKCHUM;

OTBO/J] B TPYHT TOKOB MOJIHUY;

0TBOJI pa0OYNX TOKOB (TOKOB HECUMMETPUH H T.11.);

3aLIUTY U30JSIIMK HU3KOBOJIBTHBIX IIEeTIel 1 000pyIOBaHHUS;

CHI)KEHHE AJIEKTPOMAarHUTHBIX BIMSHUM Ha BTOPUUHBIE LIETIN;

3aIUTY MOA36MHOT0 000PYI0OBaHHUSA U KOMMYHUKALIMH OT TOKOBBIX MEPErpy30K;

CTa0MIIN3ALUIO TTOTEHIIMATIOB OTHOCUTENFHO 36MJIM U 3aIIUTY OT CTaTUYECKOT0 JIEKTPHUUECTBA;

obecrieueHne B3phIBO- U TOXKApOOE30MaCHOCTH.

1.2. OcHOBHBIMU ITapaMETPaMH, XapaKTEPU3YIOLUIUMH cOCTOsIHUE 3V, SBISIOTCS:

conpotusiieHue 3V (71 3JEKTPOYyCTAHOBOK MOJCTAHIIUM, AIeKTpocTaHui 1 onop BJI);

HanpspbkeHue Ha 3Y MpU CTEKaHWM ¢ HETO TOKA 3aMbIKaHUS Ha 3€MIIIO;

HaNpsHKEHUE TMPUKOCHOBEHUS (Ul 3JIEKTPOYCTaHOBOK BbIle | kB ¢ 3ddexTuBHO 3a3eMIIeHHOM
HelTpaiblo, kpome onop BJI).

JlononHUTENbHBIMU XapaKTepucTUKaMu 3Y, ¢ NOMOUIbI0 KOTOPBIX IPOU3BOJUTCS OLIEHKAa €ro
COCTOSIHUSI B IIPOLIECCE DKCIUTyaTalllM, SIBISIOTCS KadeCTBO M HAJEKHOCTb COEAMHEHMs 3JIEMEHTOB 3V,
COOTBETCTBHE CEUYCHHS W NPOBOJUMOCTH 3JEMEHTOB TpeOoBaHusM IIYD M NpOEKTHBIM JaHHBIM,
MHTEHCUBHOCTb KOPPO3UOHHOI'O Pa3pyLICHHUS.

B coorBerctBun ¢ IITO gnst konTpons 3Y B anekrpoycTaHoBkax A0 | kB ¢ u3oaupoBaHHOM
HEUTpanpio HEOOXOIMMO MPOU3BOAUTE MPOBEPKY MPOOUBHBIX MPEIOXPAHUTENICH, a B 3JEKTPOYCTAaHOBKAX
1o 1 kB ¢ rmyxo3a3eMiIeHHOI HeHTpanbio MPOBEPKY 1enH (a3a-Hylb.

1.3. O6bem u HOpMmBI uchbeiTanuil 3Y ycraHoBnensl PJ[ 34.45-51.300-97 "OObeM u HOPMBI
UCTIbITaHu# 37ekTpoobopyaoBanus” (M.: HII SHAC, 1998).

1.4. Ilepnoau4HOCTh NPOBEPKH MapaMeTPoB 3Y CleqyroIas:

npoBepka 3Y B oHOM oObeMe - He pexe 1 pasa B 12 jer;
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NpOBEpPKa B TOM YaCTH, TJI€ BO3MOXKHO U3MEHEHUE 3Y B pe3ylsibTaTe MPOBEACHHBIX padoT, - mocie
MOHTa)Ka, IMePeyCTPONCTBA U KAaIUTAJIHHOIO PEMOHTA 00OPYAOBAHUS Ha 3JIEKTPOCTAHIMAX, MMOACTAHIIHUAX
Y JIMHUAX JIEKTPOIIEpENAYY;

U3MEpPEHUE HANpPSIKEHUS NPUKOCHOBEHHS B AJIEKTPOYCTAHOBKAX, 3Y KOTOPBIX BBIIIOJIHEHO IIO
HOpMaM Ha HaIpsDKEHUE NPUKOCHOBEHUS, - MOCJIE MOHTAXKa, NEPEYyCTPOICTBA U KAaUTAJILHOTO PEMOHTA
3Y u usmenenus TokoB K3, HO He pexe 1 pa3za B 6 jer (M3MepeHUs NOJKHBI BBIIOJHATHCS IPHU
IIPUCOEANHEHHBIX €CTECTBEHHBIX 3a3eMIIUTENAX U Tpocax BJI);

IIPOBEPKA COCTOSIHUS YCTPOWCTB MOJIHME3AIUUTHl - OJUH pa3 B IOJ IEpe] HayaloM I'pPO30BOTrO
CE30Ha;

poBepKa NPOOUBHBIX MpEIOXpaHUTENEH U LenH (a3a-Hysb - He pexe 1 paza B 6 jer.

1.5. Ilpyu BO3HMKHOBEHHUHM Ha TeppUTOpun 0O0BbekTa K3 WM CBS3aHHBIX C HUM aBapHHHBIX
CUTyalMii He0OX0IUMO TpoBeCcTH oOcieoBanue 3Y B 30HE aBapuu M Ha MPWIETAIONMX K HEH ydacTKax
3V.

1.6. PexomeHyeTcss IpOBOAMUTH MPOBEPKY COCTOsIHUS 3Y MMOCie PEKOHCTPYKINH, B OCOOCHHOCTH
IPY YCTAaHOBKE Ha OOBEKTE 3JEKTPOHHBIX U MUKPOIPOIIECCOPHBIX YCTPOUCTB.

1.7. Inst u3mMepeHus conpoTUBIEHUS 3Y U ONpeAeseHUs HANpsKEHUS MPUKOCHOBEHUS MHOTHE
TOJIbl UCHOJIB3YETCS PSI MPUOOPOB, pa3IHYAIOIIUXCS 00IaCThIO0 IPUMEHEHHS, AUANla30HAMU H3MEPSEMbIX
3HAUEHUH, CXeMaMH, IIOMEXOYCTOMYMBOCTBIO, YacTOTOM H3MEpUTENbHOrO Toka M T.1. KpaTtkue
XapaKTePUCTHKH MPUOOPOB MPUBEACHBI B IPUIOKEHUH 1, TaM K€ JaHbI CBEJCHUS O CPECTBAX U3MEPEHHMA
¥ KOHTPOJISA, pa3pab0TaHHBIX B MOCJIEAHUE TO/BI.

2. MeToabl NPOBEPKHU COCTOSIHUA 3Y

[Ipu BBOZE M B mpolecce 3KCIUTyaTallud KOHTPOJIb COCTOAHUS 3Y HEOOXOIMMO OCYIIECTBIIATH
IIyTEM IPOBEPKU BBIIOJIHEHUS 3JIEMEHTOB 3Y, COEIMHEHUS 3a3€MIIUTEINEH C 3a36MIISIEMBIMU YJIEMEHTAMU U
€CTECTBEHHBIX 3a3emiinTene ¢ 3Y, KOPpO3HMOHHOIO COCTOSHUS 3JIEMEHTOB 3Y, HaXOASIUXCS B 3€MIIE,
HanpspkeHus: Ha 3Y 3JEKTPOYyCTAHOBOK IPU CTEKAHMM C HETO TOKA 3aMbIKaHMsI Ha 3€MJI0, COCTOSTHUS
NpOOWBHBIX IMPENOXpaHUTeNeH, 1enu (as3a-Hylb B JIEKTPOyCcTaHOBKaxX 0 1 KB ¢ rimyxum 3azemieHunem
HEUTpaiau, a TakKe H3MEPEHMsI CONpOTUBIEHUS 3Y 3JIEKTPOYCTAaHOBOK, 3asemuntenel omop BJI u
HaIPSKEHUS IPUKOCHOBEHHUS].

2.1. IIpoBepka BBINOJHEHHUS JIEMEHTOB 3Y

2.1.1. BuzyauabHasi npoBepka 3y

BusyanpHas mpoBepka IIPOBOIUTCA C LEJNBbK0 KOHTPOJIS KadecTBa MOHTA)Ka M COOTBETCTBUSA
CeUeHUs 3a3eMIISIOLINX TIPOBOJHUKOB TpeOOBaHUAM npoekTta u [TYD.
N3mepenue cedeHus NPOBOAHMKOB IIPOU3BOAMTCS IUNTAHIEHLUUPKYJIEM. l3MepeHHOe ceueHue

cpaBHUBaeTCs ¢ pacueTHbIM. CeueHue 3a3eMIISIONUX TIPOBOJHUKOB Sy, (Mm° ) onpesensercs o Gopmyie

S > , (1)

30—73

rae I, - TOk 3aMbIKaHHs Ha 3eMITIO (TOK, CTEKAOIIMH B 3€MJIIO YepPe3 MECTO 3aMbIKaHMs), A (11
OPY mnoncranmmi 6-35 kB - TOK ABOMHOIO 3aMBIKAHHS Ha 3EMIIO 13(1’1) , a1g OPY moacraHumi

110-1150 &B - Tox ommodazroro K3 7' );

T - BpeMs OTKJIIOYCHMS 3aMBIKaHUS Ha 3€MIIIO, C (BpeMsl JCHCTBHsSI OCHOBHOM 3alllUTHI U BpeMs
paboThI BHIKITIOUATEIS).
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Ocoboe BHUMaHue CIeAyeT YISNIWTh 3a3eMISIONIMM  TMPOBOJHUKAM  OT  HEHTpanei
TpaHcPOpMaTOPOB, KOPOTKO3aMBIKATENEH, NIYHTUPYIOIMMX M IYroracsiiux peakTopoB. WX cedeHue
JIOJ>KHO COOTBETCTBOBATh MAKCUMAJIBHOMY JUJIsL JAHHOW MOJICTAHIUH.

YMEHBILICHUE CEYCHUS U3-3a KOPPO3UU IPOUCXOAUT B IEPBYI0 OYEpEb HENOCPEACTBEHHO O]
MOBEPXHOCTHIO TPYHTA, TIOATOMY MPH KOHTpoJe 3V B Mpoliecce IKCILTyaTalnuu o0s3aTenbHa BHIOOpOYHAs
MPOBEPKa 3a3eMJIISIONINX MPOBOJHUKOB CO BCKPHITHEM T'PyHTA Ha TIyOuHy npumepHo 20 cMm.

Koppo3noHHble TOBpEX)ACHHUS MPOBOJHUKOB Ha OoNbIIeH TiIyOMHEe, a TakkKe B CBapHBIX
COEMHEHUSX BBISBIISIIOTCS IIPU U3MEPEHUSIX HAIPSKEHU TPUKOCHOBEHUS U IPOBEPKE METATUIOCBS3ZEN.

Eciu k 3Y moacraHuuu moJicoeAMHSIETCS TPo303aluTHEIN Tpoc BJI, To Tok yepe3 Tpoc MoOxkeT
OBITH paBeH:

0,2 13(1) JUTA CTaJIbHBIX TPOCOB;
0,7 13(1) JUI CTaJICaIFOMHUHHEBBIX

(3mech 13(1) - Tok onHodazHoro K3 na mpoBepsiemoii BJI BONMM3M moacTaHIIUU, KOTOPBI MOXKHO
npuHATH paBHBIM TOKY K3 Ha cooTtBeTcTByrOmIEM OPY).

Homyctumble Toku [, (KA) Uil pa3iuYHBIX MapOK TIPO303ALIUTHBIX TPOCOB IPU BPEMEHH
otkmtoueHust K3, pagaom 1 ¢, mpuBeaeHs! B Ta0. 1.

Tadiuua 1
Mapka Tpoca Loy, KA Mapxka Tpoca Lron » KA
I1C25 1,5 AC-50 7,2
I1C35 2,0 AC-70 10,3
I1C50 3,0 AC-95 14,4
I1C70 4,5 AC-120 17,1
AC-35 5,5 AC-150 22,2

[py HHOM BPEMEHH T JOMYCTUMBIN TOK 1, . MOKHO ONPEIEITUTH 0 BHIPAXKEHHUIO

1,051, o
JI0I T (T+0,1) :

[Ipu Bu3yasibHOM KOHTposie 3Y TPOBOIUTCA TPOBEpKa OOJTOBBIX COCOWHEHUU. bBoiTOBBIE
COCTMHECHHUS JIOJDKHBI OBITh HAJIEKHO 3aTSHYTHI, CHA0KEHBI KOHTPTalKON M MPYKUHHOM 11aii00ii.

2.1.2. Onpenesienue peanbHOl cxembl 3Y

[IpeaBapuTeIbHO  COCTaBIsIETCS pabOYMi  IIaH  pa3MEIICHHs] CHJIOBOTO  O00OpYJIOBaHUS
3JIEKTPOYCTaHOBKH. Ha miiane pekoMeHyeTcs HAHECTH B MacIiTade:

BCIO TEPPHUTOPHUIO 3JICKTPOYCTAHOBKH, BKJIIOYAs 3JaHUS M OTACJIBHO CTOsIIee 00OpyIOBaHUE,
MoJJIeKallee 3a3eMJICHHIO;

Maructpanu 3V ¥ TOYKH MIPUCOCTUHECHHS K HEMY CHJIOBOTO 000PYI0BaHNS,

KaOebHbIE KaHaJIbI, KOJIOIIIBI, TPYOOIIPOBOIBI;

OTPaXKICHHUS,;

ABTOMOOWJIbHBIE U TICIIEXOHBIEC IOPOTH.

OO6pa3zerr cxembI-TIJIaHa TTPEICTABIICH HA puC. 1.
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Omnpenenenue Tpacc MNPOKIAJKM HMCKYCCTBEHHOTO 3a3€MJIMTENsI B TPYHTE OCYIIECTBISAETCS
u3meputenbHbiM koMmiiekcom KJI3-1. Mcrounuk mepemennoro toka (MIIT) 400 I'm moakirodaeTcss K
JIByM Pa3HECEHHBIM 110 TEPPUTOPUU TouKaM 3V HcciaeayeMoil anekTpoycTaHoBkU. IIpoBoasarcsa nposepka
paboToCOCOOHOCTH M KadMOpOBKAa M3MEPUTENILHOW ammapaTypbl B COOTBETCTBHMU C MHCTPYKLHUEH IO
IKCILTyaTal1H.

C moMoIip0 U3MepuTeNs HanpsbkeHHOocTH MarHuTHoro nosist UTIM omnpenensercst GoH u3nyyeHus
MarHUTHOTO I10JI1 HA TEPPUTOPUHM DIIEKTPOYCTAHOBKU IIpy OTKIF04eHHOM UIIT:

Ha YPOBHE I'PyHTa;

B MecTax MPHUCOECTUHEHHUS IIIUH 3a3eMJICHUS K 000PYA0BaHHIO;

HaJl KaOeTbHBIMU KaHaJIaMH, TI0] KaOeJIbHBIMH JIOTKAMHU;

B MeCTax MpPOKIAJKH TPYyOONpPOBOJOB M BBIXOJAa CHJIOBBIX M WH(POPMAIMOHHBIX Kabeneill u3
3MaHUM.

Qukcupyercss HambOosbllee 3HaYeHHE (OHA U3IYUYCHHS MAarHUTHOTO mond. B gambHelimewm
ycTaHaBiuBaeTcsl Takoe 3HayeHue Toka MIIT, 4roObl ypoBeHb MAarHMTHOTO TOJS IOJIE3HOTO CHUTHAA
IpeBbIIIA MaKCUMalbHOE JOHOBOE HE MeHee ueM B 10 pas.

Omnpenensiercs Tpacca MPOKJIAaJKA Maructpaineil 3azemieHus 0e3 BCKpbITHA TpyHTa. s aToro
UIIT noaknroyaeTcsi K pas3iMYHBIM YAQJIEHHBIM OfHA OT Jpyroil Ttoukam 3Y u ¢ nomomisio MIIM
ONpEACIAIOTCA U HAHOCATCA Ha IUIAH MeECTa IMPOKJIAJKU U COECIUHEHHM MONEPEYHBIX M IMPOJOJIbHBIX
3a3EMIIUTENICH.

OmnpenenstoTcs MOA3EMHbBIE U Ha3zeMHbIE (Yepe3 OpoHI0 M 000s10uKM Kalenel, HyleBble POBOJIa,
TpyOONPOBOJABl M METAJUIOKOHCTPYKUUH) CBsizu obopynoBanuss ¢ 3Y. Omgun w3 BeBogoB MUIIT
nojkiaouaeTcss K 3Y, a BTOpOil MOCIENOBATENbHO IMPUCOEIUHAETCS K 3a36MIIIOIIMM IPOBOJAHHUKAM
000pyI0BaHUs, TOUICKAIIETO 3a36MJICHUIO. Y CTAaHOBJICHHbIE CBSI3M HAHOCATCSA Ha TuiaH. Omnpenensercs
riyOuHa 3ajleraHus TOPU3OHTAIBHBIX 3a3eMJIMTENCH M TOA3eMHBIX CBsized. [l 3TOro ¢ moMoIbio

natunka WIIM y moBepxXHOCTH 3eMiau (DUKCHPYETCS 3HaueHHe HampsukeHHoctd ) . Jlarumk WIIM
MOTHUMAETCSI HaJl 3eMJIeH Ha BBICOTY /; , Tipu KoTopoi uuaukarop UIIM Oyner nokassiBath 3HadeHue 0,5

H, . T'nyOuna 3aneranus muusl 3azemuarens L=, .
[Ipumep onpeneneHus peaibHOM cXxembl 3Y NMPUBEAECH B MPUIIOKEHUHN 2.

2.2. ITIpoBepka coeAMHEHUsI 3a3eMJIHTeIeH ¢ 3a3eMJIsieMbIMHU YJIeMEHTAMH, a TAK/Ke eCTeCTBEHHbBIX
3azeMmJinTesei ¢ 3Y

[IpoBepKy KOHTAKTHBIX COCIMHECHWA M METAJUIMYECKHX CBs3e oOopymoBaHus ¢ 3Y HE0OXOAMMO
OCYIIECTBIISATH B:

IeTNY 3a3eMJICHUsT HeUTpasei TpanchopmMaTopos;

LENH 3a3eMJICHUS] KOPOTKO3aMbIKaTeNeH;

LEeNH 3a3eMJICHHS] IYHTUPYIOIIUX U JyTrOracsAiiX peakTopos;

MecTaX COETMHEHUS IPO303AMUTHBIX TPOCOB C OMOPAMH U KOHCTpYKIusaMu OPY;

MeCTax COCIMHEHHUS 3a3eMJIIeMOro 00opyaoBanus ¢ 3Y.

KoHTakTHbBIE COEIUHEHMS] MPOBEPSIOTCS OCMOTPOM, MPOCTYKMBAHHMEM, a TaKXkKe H3MEpeHHEM
MEPEXOIHBIX COMPOTUBICHUI MOCTaMH, MUKPOOMMETPAMH U IO METO/ly aMIIepMETpPa-BOJIbTMETPA.

3HaueHUe COMPOTHUBIICHUS KOHTAKTOB HE HOPMHPYETCS, HO TMPAKTUKOH YCTAHOBIIEHO, YTO
KayeCTBEHHOE MPUCOEIMHEHUE K 3a3eMJIMTEN0 olOecredyrBaeTcs NpU MEPEXOJHOM CONPOTHBICHUU HE
6omee 0,05 Om.

[TpoBepka meTamtocBs3eit o0opyaoBanus ¢ 3Y BBHINMOJTHACTCSA KaK Ha pabounX, TaK U Ha HEPaOOUnX
Mectax. Ecnu 3azemusitonuii mpoBOJHUK HE mojcoeanHeH K 3Y (HET CBS3W), M3MEPEHHOE 3HAYCHHUE
HaANpsDKEHUS. BO MHOTO pa3 OTJIMYAETCS OT 3HAUEHUN, H3MEPEHHBIX Ha COCEIHUX KOpITycax 000pyA0BaHuUS.

Ha noncranumsax nHanpsbkenueM 220 kB u Bbllle peKOMEHAYETCS JOMOJHUTEIBHO MPOBEPSTH
CONPOTUBJIICHUE METAJNIOCBI3U MexXay 3azemiuuresieM OPY u  MecTtoM 3a3eMiieHUSI HEUTpaiu
TpaHcopmaropa. ITO U3MEpPEHHE B Cllyyae MPUMEHEHMs] W3MEpUTENss HANpPsDKEHUsS HPUKOCHOBEHUS
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HPOU3BOAUTCS MO CXeMe, TPH KoTopoit BeiBoabl 1, u Il, mpubopa coenuHsrOTCS ¢ TOYKON 3a3eMIICHUS

HeliTpanu Tpanchopmaropa, a BeiBoabl 1| u I} coemuustores ¢ 3azemmutenem OPY. Cesi3b cunrtaercs
YIAOBJIETBOPUTENIBHOM, €CIIM CONPOTUBIIEHNE HE MpeBblaeT 3HaueHus 0,2 Om.

2.3. [IpoBepka KOPPO3UOHHOIO COCTOSIHUS 3JIeMeHTOB 3Y, HAXOASIIMXCH B 3eMJle

3a3eMysIOIIME  YCTPOMCTBA HHEProOOBEKTOB  TOIBEPralOTCs COBMECTHOMY  BO3CHCTBHUIO
TPYHTOBOH KOPPO3MU W TOKOB KOPOTKOTO M JIBOMHOTO 3aMbIKaHUsI Ha 3eMilio. BosneiicTBue Gombinmx
TOKOB YCKOPSIET pa3pyLICHUE €CTECTBEHHBIX U UCKYCCTBEHHBIX 3a3€MIIUTEIICH.

Ha sHeproodbpekTax Kak MpaBUiIO pa3pylIarOTCs:

TpyOOIPOBO/IBHI XO3HCTBEHHOTO BOJIOCHA0KEHHUS 1 aBAPUIHOTO MOKAPOTYIICHUS;

3a3eMJIIOIIKME IIPOBOJHUKH B MECTaX BXOJAa B IPYHT, HEIOCPEACTBEHHO IIOJ IOBEPXHOCTHIO
IPYHTa;

CBapHBIC COCIUHEHNUS B IPYHTE;

TOPU3OHTAIIBHBIE 3a3E€MIIUTEINH;

HVDKHUE KOHIIBI BEPTUKAJIBHBIX JJIEKTPOJOB.

Paspymienus ObIBaIOT:

JIOKaJIbHBIE;

MECTHBIE;

obmue.

JlokanbHBIE KOPPO3HOHHBIE MOBPEXKICHUS 3a3¢MIIIOIUX IIPOBOJHUKOB BBIABIIIOTCS  IIPU
0CMOTpax (B OCHOBHOM CO BCKPBITHEM TPYHTA), a TAKXKE IPU U3MEPEHUSAX HANpPSKEHUS IPUKOCHOBEHUS U
IIPOBEPKE METAJLIOCBS3H.

MecTHass KOppO3Usl XapaKTEPU3YeTCs IOSBICHUEM Ha IIOBEPXHOCTU IIPOBOJHUKA OTHENIbHBIX,
MHOT'Ia MHOKECTBEHHBIX, MOBPEXKICHUA B (opmMe sI3B MM KpaTepoB, INIyOWHA M IMONEpPEYHbIE pa3Mepsl
KOTOPBIX COU3MEPHUMBI U KOJIEOIIOTCS B Mpeesiax OT J0Jed MIJTUMETPa A0 HECKOJIBKIX MUJUIUMETPOB.

OO11ast KOppO3Mst BOBHUKAET B IPYHTAX € OOJBIION KOPPO3MOHHOM aKTUBHOCTBIO.

J1s CIUIOIIHOM MOBEPXHOCTHOM KOPPO3MM XapaKTepHO PABHOMEPHOE IO BCEH ITOBEPXHOCTHU
NPOBOJHMKA TPOHUKHOBEHHE B Tiy0b MeTa/ula C COOTBETCTBYIOIIMM YMEHBIICHHEM pPa3MepoB
IIOIIEPEYHOr0 ceyeHus aleMeHTa. [locine MexaHudecKoro ynaiaeHus NpOAYyKTOB KOPPO3HU IOBEPXHOCTH
MEeTaJlla OKa3bIBAaeTCA IIEPOXOBATON, HO 0€3 OUEBUIHBIX 5I3B, TOUEK KOPPO3UU WM TPEILIUH.

KonnyectBeHHast orieHKa CTENEHN KOPPO3ZUOHHOTO U3HOCA MPOU3BOAUTCS BEIOOPOYHO MO YYacTKaM
KOHTPOJIUPYEMOI'O 3jieMeHTa 3Y IyTeM H3MEpPEHHUsl XapaKTEepHBIX pa3MEpOB, 3aBUCAIIMX OT BHJA
KOPpO3UH. DT pa3Mepsl ONPEAEIAIOTCS MOCIIE YJAIECHUS C IOBEPXHOCTH 3JIEMEHTA ITPOLYKTOB KOPPO3HUHU.

IIpy CIUIOIMIHONM NOBEPXHOCTHOM KOPPO3UM XapaKTEPHBIMU pa3sMEpPaMM SIBJIAIOTCS JIMHEWHBIE
pa3Mepbl  MONEPEYHOr0 CEYeHHs IPOBOJHMKA (AMaMeTp, TOJNIIMHA, [IUPUHA), H3MEpsieMble
LITAaHT€HIIUPKYJIIEM.

[Ipu MecTHOI A3BEHHOI KOPpPO3UH M3MeEpsieTcs TyOMHa OTACNbHBIX 3B (HApUMEDP, C MOMOIIBIO
LITAHTEHIMPKYJIS), @ TAKKE IUIOLIA/1b 3B HA KOHTPOJIUPYEMOM yUaCTKE.

OnemeHT 3V 0MKEH ObITH 3aMEHEH, ecliu paspyuieHo 6onee 50% ero ceyeHusl.

JUiss BBISIBIIGHUS TEHACHIMH KOPPO3HMM M TPOTHO3MPOBAHUS CPOKa CIYyXObI 3a3eMiuTenei
PEKOMEHIYEeTCSL IPOU3BECTH H3MEPEHUS DIIEKTPOXUMHUYECKOTO  OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO
NOTEHIIMAJA, YSIBHOTO COPOTUBIICHUS TPYHTA U ONPEACIIUTh HATMYHE OJIyKJAr0IUX TOKOB B 3eMIIE.

MeTtouka 3TUX U3MEPEHUN NIPUBEIEHA B IPUIIOKEHUH 3.

2.4. U3mepenue conpoTuBieHus 3Y NOACTAHUMH M JIMHUI 3JIeKTpoOIepeIauYn

2.4.1. U3mepenue conporusBjeHus 3Y noacTaHuuii
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W3mepeHne conpoTUBIEHUS TPOU3BOAUTCS 0€3 OTCOEANHEHHS TPO303aIUTHBIX TPOCOB, 000JI0UYEK
OTXOIIIUX Kalenel M Jpyrux eCTECTBEHHBIX 3a3eMiuTesneil. M3MepeHus MOJKHBI BBIIOJIHATHCS B
Nepro bl HAaNOOJIBIIETO BBICHIXaHUs rpyHTa. [IpH poBeieHnN U3MEPEHU B YCIOBHUSX, OTIIMYAIONIUXCS OT

yKa3aHHBIX, HEOOXOAMMO MIPUMEHATH Cce30HHbIN Koadduiuent K, (cm. npunoxkenne 3). ConpoTusieHue

Ryy onpenensercs no Gpopmyie
R3Y=Kc ’ R3Y U3M > (3)

rae Ry .., - conmpoTusieHue 3V, MOIyUEHHOE TPH U3MEPCHHSIX.

Conporusnenne 3V u3Mepsercs MO METOAY aMIIEPMETPA-BOJBTMETPA C IOMOIIBIO OAHOIO M3
HIDKeTepeunciaeHHbx mpubopos: MC-08, M-416, @ 4103, 5K3-01, [TUHII, 5KO-200, AHY-3, K/[3-1,
OHII-1 (cMm. mpunoxenue 1). IlpuHnunuanbHas cxemMa M3MEpeHUi INpuseieHa Ha puc. 2. TOkoBbIM U
NOTEHIMAIBHBIN 3JIEKTPOJIBI CIEIYET pacroyiaratb Ha OAHOM JIMHUH 110 TEPPUTOPHH, CBOOOIHON OT JTMHUN
AJIEKTPONEpEAAUN M IOJ3EMHBIX KOMMYHMKanuil. PaccTosHuMA OT NOACTAaHIMM JO TOKOBOIO U
NOTEHIIMAJIBHOTO AJIEKTPOAOB BBIOMPAIOTCS B 3aBUCHMOCTH OT pa3MepoB 3Y H  XapaKTEpHBIX
0COOEHHOCTEH TEPPUTOPUHN BOKPYT MOACTAHIIHH.

Iy

T

T

4

T

-0~

3y fl T
E-3 7

=

Puc. 2. NpAHUMNMaNbHAR CXeMa H3MepeHni conpoTHEAeHUA 3Y:
3Y - 3a3emnsiouiee yeTpPoicTBo; 1 — noTeHUMaNbHbIA INeKTPOA; T— TOKoBGIR aNEXTPOR,

Ecnu 3a3emiurens MOACTAHIIMM MMEET HEOOJNbIIME pa3Mepbl, a BOKPYT HEro umeercs oOImMpHas
IUIOIAAb, CBOOOIHAS OT JHMHUN DJIEKTPONEpelayd W TMOA3EMHBIX KOMMYHHKAIMHA, TO PAcCTOSHHUSA 10
3IIEKTPOAOB (TOKOBBIX U MOTEHLIUAIBHBIX ) BEIOUPAIOTCS CIEAYIOMINM 00pa3oM:

T 255

T =0,5 1,

3nech /1 - Hanbonpmii TMHEHHBINH pasmep 3Y, XapaKTepHbIH A7 JaHHOTO TUIMA 3a3eMIUTeNs (JUIs
3a3eMJIMTENs] B BHMJE MHOTOYTOJIBHHKA - JHaroHanb 3Y, I TIyOMHHOTO 3a3eMJIMTENs - JJIHMHA
rIIyOMHHOTO 3JIEKTPO/Ia, ISl Ty4EeBOT0 3a3€MIIUTENIS - [UIMHA JTyYa).

Ecnu 3azemnutens uMeeT OoJbIIME pa3Mepbl, HO BOKPYT HEro HET OOIIMPHOW IUIOINAIHM,
CBOOOJTHOW OT JIMHUM SJEKTpONeperayd M IOA3EMHBIX KOMMYHHKALUH, TOKOBBIH 3JIEKTPOJ CIEIAYyeT

pasMmecTuTh Ha paccTosHuU 7y, >3J1 . TloTeHUMaIbHBIA 3JIEKTPOA pPasMEINAeTCsl IMOCIIEN0BATENbHO Ha
paccrosinuu 7, , paiom 0,1 7,.; 0,2 ;03 r,.; 04 . ;05 7,;06 r,.;07r.;087.;097r 6 u
MMPOU3BOAUTCA U3MCPCHUC 3HA4YCHUU COIIPOTUBJICHHA. I[anee CTPOUTCA KpHBasA 3aBUCUMOCTH 3HAYCHHUA
COMPOTHUBIICHUSI OT paccTosiHus 7,; . Ecin kpuBass MOHOTOHHO BO3pacTaeT U MMEET B CpPEAHEW 4YacTu
TOPU30HTAJIBHBIM y4acTOK (Kak TMOKa3aHO Ha pHC.3), 3a HCTUHHOE 3HAYEHUE CONPOTUBIICHUS
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IMPUHHUMACTCA 3HAUCHUEC IIpU F3H=0,57"3T . Ecim KpHBasi HCMOHOTOHHAs, 4YTO ABJISACTCA CICACTBUEM BIIMSAHHA

Pa3IUYHBIX KOMMYHHUKAIUi (MTOJ3€MHBIX M HAJ3E€MHBIX), U3MEPEHUSI MOBTOPSIOTCS MPHU PACIOIOKEHUN
3JIEKTPOJIOB B IPYTOM HaIpaBJIeHUH OT 3Y.
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R3¥ usm
i
|
|
I
|
L
li.'!. 6,4 l},B 5,8 t'D [
)
”sy usm

Puc. 3. 3aBMCUMOCTh UIMEPEHHOTO CONPOTURNACHNA

OT PaccCToaHMa NOTEHUNANBHOO INEXTPOA3 AC TOKOBOr0:
4~ NPH SOCTATONHOM YAANEHKN TOKOBOIO ANexTposa;
6 - NPy NEROCTATONHOM YAANEHHN TOXOBOTD ANEKTPOAR;
1 — xpusas npy 7 = 301, 2 — kpueas npu £, = 213
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Ecmu KpHuBasd COIIPOTHUBJICHUA IUIABHO BO3pAaCTaCT, HO HC HWMCCT TOPHU3OHTAJIBHOTO Y4YacCTKa
(pa3HMIIAa CONPOTHBIEHUH, U3MepeHHbIX npu %, =0,4 7, u 7,,=0,6 7, , npesbimaer Gonee yem Ha 10%
3HAYEHHe, u3MepeHHoe npH 7, =0,5 7, ) ¥ OTCYTCTBYET BO3MOKHOCTD TEPEMEIECHHS TOKOBOTO 3JIEKTPOIa
Ha 6OJII:H_IGC PAaCCTOSAHNUEC, BO3MOKCH cneny}omuﬁ BBIXO/.

IIpoBoasTcs aBe cepun u3Mepenuit npu 7, =2J u 7,=3J1 . Kpussle HaHOCATCSA Ha OAUH TpaduK.

Touka nepeceueHs] KPUBBIX MPUHUMAECTCS 32 UCTUHHOE 3HAYCHHE COMPOTHUBIICHUS 3a3€MIIUTEIIS.

[Tpu ucnionp3zoBanuu npudopos M-416, 3K3-01, 3KO-200, AHY-3 kpuBbIe MOTYT HE IEPECEUBCHI.
B sTrom ciyyae pekoMeHayeTcs ucronb3oBath npudopst MC-08, ®@ 4103, TTUHII.

[Ipy mnpou3BOACTBE H3MEPEHUN B KadyeCTBE BCIIOMOTATENbHBIX 3JEKTPOJOB MPUMEHSIOTCA
CTaJIbHbIE CTEP’KHU WU TPyObl muameTpoM 10 50 MM. CTEp>KHU JOJKHBI OBITH OYHMIIEHBI OT KPAacKH, a B
MECTe MPUCOEIUHEHUS COEAUHUTEIbHBIX MPOBOJAHMKOB M OT prkKaBYMHBL. CTepKHM 3a0MBAIOTCS WIIU
BBUHYMBAIOTCS B TPYHT Ha riryouny 1,0-1,5 m. B ciryqae HeoOX0AMMOCTH TOKOBBIN 3JIEKTPO,T BBITIOJIHIECTCS
U3 HECKOJIbKUX MapajljiesIbHO COEAMHEHHBIX AJIEKTPOJIOB, PA3MEIIAEMbIX 110 OKPYKHOCTH, C PACCTOSSHUEM
Mexay Humu 1,0-1,5 M.

[Ipu BBIOOpE TOKOBOrO 3JEKTPOJa HEOOXOOUMO BBIMOJIHUTH MPOBEPKY COOTBETCTBUSA
COIMPOTHUBIICHUSI TOKOBOHM LIEMM TEXHUYECKUM JaHHBIM MpPUOOpa, ¢ MOMOIIBI0 KOTOPOro MpeJiaraeTcs
npousBecTd u3MepeHus. JlomycTUMOe COMPOTHUBIEHHUE TOKOBOM IENH (C AJEKTPOAOM) y PpPa3IuYHbBIX
npuOOpOB HMMEET pa3WyHble 3HAYEHHWS W 3aBUCUT TaKKe OT BHIOPAHHOrO JUarna3oHa U3MEpPEeHHs
conpoTtuBiieHus 3azemieHus. s nmpubopa @ 4103, Hanmpumep, AOMYCTUMOE CONPOTHBICHUE TOKOBOM
IIEMY B 3aBUCHMOCTH OT BBIOPAHHOTO TMara3oHa u3MepeHui mensercs ot 1 1o 6 kOwm.

Jlns TpOBEpPKH COMPOTHBJICHUS TOKOBOM IIEMM HEOOXOJMMO B Hadaje BCEX HM3MEpPEHUM
o0benuHuTh BeIBOIBI 1] u I1; mpubopa, COeTMHUTH UX ¢ TOKOBBIM 3JIEKTPOJOM U BBITOIHUTH H3MEPEHUS

COIPOTHBIIEHUS TOKOBOM LIEMH.

IIpu »SKcruTyaTtanu  3JIEKTPOYCTAaHOBOK MOXKET BO3HUKHYTH HEOOXOJIUMOCTh ONPEICTUThH
COIIPOTHUBIIEHUE MCKYCCTBEHHOTO 3a3€MIIMTEIISI UM CONPOTHBIEHHS CBsi3u obopynoBanus mo 3Y. Takue
U3MEPEHUS] MOXHO OCYLIECTBUTH C IIOMOIIBIO, HalpuUMep, H3MeEpUTeNbHOro Komiuiekca KJI[3-1
(mpunoxenwue 4).

2.4.2. U3mepeHue conpoTuBJIeHUs 3a3eminTesnei onop BJI

Metoauka H3MEpeHHMs CONPOTHBICHUs 3azemuutencii omop BJI 6e3 rpozozamuTHOrO Tpoca
IIPAKTUYECKHU MAJIO OTIIMYAETCS OT U3MEPEHUS COIIPOTUBIICHUS 3a36MIINTEIIEH ITOJACTAHIINM.

[Mockonbky 3Y ¢ OonmplMMU pa3MepamMHM B IUIaHE pEIKO TMPHMEHsOTCS Ha omopax BJI, B
OOJIBIIMHCTBE CIY4YaeB YIOBJICTBOPUTENIbHBIC PE3yNbTaThl MOTYT OBITh MOJYYEHBI MPU PACHOJIOKECHUU
JIEKTPOJOB II0 JBYXJIyYEBOM CXE€ME IIPU PACCTOSHUM MEXAY DJJICKTPONAMH, YIOBIETBOPSIOLIEM
COOTHOUICHUSIM:

r31'I=r3T= I’SI[ ;

TAC 7;; - PaCCTOSAHHUEC MEXKAY TOKOBBIM M IIOTCHIIMAJIbBHBIM 3JICKTPOJaMU.

Paccrosnaue Vyn JOJDKHO U3MEPSTHCS OT Kpas 3V u BO Bcex ClIy4dasx JOJIKHO COCTaBJIATH HC MCHCC

30 M OT Tena ONopHI.

B cinydae HEBO3MOXHOCTH WJIM HEIENeCOOOpPa3sHOCTH OTCOCAMHEHUS OT Tela OIOpHI
IPO303aLIUTHOTO TPOCA U3MEPEHHE COTIPOTUBIICHUS 3a3EMIIUTEINS OTIOPHI MOYKET BBIITOIHATHCS:

C TIOMOIIbIO0 TOKOM3MEPUTEIHHBIX KIICIIEH;

metogoM CuoHHUND;
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UMIYJbCHBIM MeToioM MOU - DJTHAIL.

Meton wu3MEpeHHss C IOMOIIbIO TOKOM3MEPHUTEIbHBIX KIELIEH 3aKiIi4aeTcsi B H3MEpPEHUU
CYMMAapHOI0 TOKa, MPOTEKAIOIIEro IO BCEM 3a3eMJISIOIIMM CIIyCKaM, HOI'aM WM CTOMKaM ONOpbI, U
NOTEHLMANA 3a3€MJISIIOLIETO CITyCKa OTHOCUTEIBHO BCIIOMOTAaTEIbHOIO 3JIEKTPOAA, IOMEIIEHHOTO B 30HY
HyJIeBOro noreHiuana. CONpOTUBICHUE 3a3€MIIMTENIEH ONpPENENseTcs KaKk OTHOLIEHME MOTEHIHala K
cymmapuomy Toky. Ha BJI 110 kB Toku, crekaromniye B 3eMJII0 MO OMOpPaM, COCTABIISIIOT OT HECKOJIbKHUX
COT MUJUIMAMIIEDP 10 HECKOJBKUX aMIiep.

Merox Cu6HUIMD ocHoBaH Ha MCMob30BaHuK ABYX nmoTeHnuanbubix (11, u I, ) u 1Byx TOKOBBIX

3JIEKTPOI0B (CpaBHUTENBHBIN - CO M BCrOMOTraTeabHbIN TOKOBBIN - BT).
B3anmHoe pacnosioskeHne YKa3aHHBIX 3JIEKTPOIOB U KOHTpoMpyeMoro 3Y yKazaHo Ha puc. 4.
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Oco mpacce: 84

BT, 1

Puc. 4. Cxema B3anMHOr0 pacnonoXeHust 3NexTPoRos

NPY M3MEPEHMN CONPOTHBNEHNA onopbl 6e3 oTCoeanHEeHHS TPOCoS
no meroay Cn6HUKI

B kauecTBe M3MEpUTENBbHBIX TPUOOPOB MPH PEANTU3ALUU ITOTO METO/Ia MOTYT OBITh MCIIOJIH30BAHBI
CepuitHBIC U3MEPUTEIN 3a3eMJICHHS, a TaKXKe MPHOOPHI U3 TE€OPU3NIECKUX KOMILICKTOB. Y UUTHIBAass OYCHb
MaJible 3HAaYECHUS U3MEPSAEMbIX BEJTMUUH, HEOOX0AUMO UCTIOIb30BATh YCHIIUTEIIbHBIEC IPUCTABKH.

N3mepeHuss mnpPOU3BOAATCSA TPWKABI C BKIIOYEHMEM HE3aBUCUMOIO HWCTOYHHMKA TOKa U
U3MEPUTENIBHBIX MPHOOPOB 1o cxeMaM puc. 5. [Ipu 3Tom omnpenenstorcs: mociea0BaTeNbHO TPU 3HAYCHHUS

comportuBiieHuss R, R, u R;, COOTBETCTByIOIIME CXeMaM H3MEpeHHs Ha puc. 5, a, 0, B. Mckomoe
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comporuBiieane 3Y omopel Rzy (npu  wWcmons30BaHMM puOOpa 0€3 YCHINTEIBHOW TMPUCTABKH)
ompenenseTcs mo GopMmyie

R R
R3y=R1R—j—R2(1,33Ej—1) (4).

R R
Ry =R, —}-2-2- - R,(1,33 —ﬁz— - 1).




Puc. 5. Cxembl TpEX NnocneaoBaTensHo HCNONL3YEMDIX BADHAHTOB
BK/HOMEHN] M3MepHTentHbix NPNHopos Npn namepeHnax
no metoay Cu6HUNUI (cm. puc. 4)

NMnynbCHBI METOA U3MEpeHus comnpoTuBieHusa 3azemuurenieii MOU - OJIHAII no3Bomser
BBITIOJHATH PaOOTHI [0 MPOBEPKE 3a3€MIICHUS HE TOJIBKO OTIENbHO cTosmux onop BJI u MonHMEOTBOIOB,
HO TaK)ke OMOp C MPUCOECTUHEHHBIMU I'PO303AIIUTHBIMUA TPOCAMHU U MOJIHUEOTBOJIOB, CMOHTHPOBAHHBIX Ha
noprtanax OPY (puc. 6). B xauecTBe HCTOYHHKA UCIOJIB3YETCS TEHEPATOP aNePHOIUIECKUX HMITYIbCOB,
MOJICIIUPYIOITUH TI0 BpEMEHHBIM MapamMmeTpam GopMy UMITyJIbCa ToKa MoJHUHU (Hampumep, npudop NUK-1).

B kauecTBe TOKOBOTO 3JEKTPOJA UCIOIB3YETCSl CTaJbHOW CTEPKEHb AuaMeTpoM 16-18 u nnuHoM
800-1000 mMm, koTOpbIi 3abuBaercs Ha TiyomHy 0,5M B TpyHT Ha paccrosHun 50 M OT 0OBEKTa
u3Mepenuil. IlogcoenquHeHre BRIHOCHOTO TOKOBOTO AJIEKTPOJIa OCYLIECTBISIETCS 4Yepe3 H30JMPOBAHHBIE
IPOBOJIA.

C momo1IbpI0 MUK-BOJIBTMETPA U3MEPSIETCS HAPSDKEHUE MEXKTy MOTEHIUAIbHBIM 3JIeKTpoAoM U 3Y
onopsl BJI npu paznuyHBIX pacCTOSIHUAX MEX Ty HUMH (cM. puc. 6). [1o pe3yapTaTaMm u3MepeHnuid CTPOUTCS
noteHIanpHas kpubas U (I) (puc. 7), mo KOTOpOi onpeAenseTcsl yCTaHOBUBIIIEECS 3HAUCHUE HATPSKCHUS

(UyCT )
WMy ibcHOE CONPOTUBIICHHE OTIOPHI (MOTHHUEOTBO/IA) ONPEAeIsieTcs Mo GopMyIie

U,

R3Y umn % ’ (5)

u3mM

rae 1,,, - i3MepeHHOE 3HaUYCHHE UMITYIbCHOTO TOKA.

PeanbHOe conmpoTUBIEHHE 3a3eMIIMTENST OMOPhl OyJeT MEHbIIE 3a CYEeT OO0pa30BaHUSA 30HBI
KODOHUPOBAaHHSI BOKpPYT 3a3eMiuTeNs TMpu yaape MoiHuu. [losToMy 3HadeHHe HMMITYJIbCHOTO

conpoTHUBICHHUS R3y,., HEOOXOAUMO yMHOXUTh Ha Kod(hduuueHt mummyiabca K, , onpenensiemsiii mo
bopmye

_ (1500//S)
K= ((p+320)(z,+45)) - (0)

e S - IIomab 3a3eMINTeNS, M |

p - YAECIBHOE CONPOTHUBIIEHNE TPYyHTa, OM M .
Ecin ynenbHoe comportuBieHue rpyHTta npesbimaer 300 Om:-M, peKOMEHIyeTcs H3MEPATH

COIIPOTHUBIIEHUE DPACTEKAaHUIO OmMOp ¢ momoiibio mpubopa KJ/[3-1, ompenenss dacTh TOKa, MAYILETO B
3EMIIIO.
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Y

v

3
L

[/ ///////4///:/
M1 -

Puic. 6. Cxema namepeHus CONPOTHBNGHNA 3a3eMnuTenci

onop BJ1 u monnneoreonos:
1~ uMnyNbCHUIA HCTONHNK; 2 — MNK-BONLTMETD; 3 ~ NOTEHLIMANGHLIA BNEKTPOA;
4 — ToKOBLIIE INEKTPOA; 5 — 3a3emnAiouiee YCTPOIHCTBO

Uyer p—mm— ===

M

/4
Puc. 7. 3asuCHMOCTb Pa3HOCTH NOTEHLKANIOB MeXAY

3330MNSIOLAM YCTPORCTEOM ONIOPbE M NOTEHUMANBHBIM SNEKTPOAOM
OT PacCTONHNS MEXOY HIMK

[Tpu npoBenenun uzmepenuii ¢ npudopom MK-1 ogqHOBpeMEHHO MOXKET MPOBOJUTHCSA paboTa Imo
OIPENIETICHUIO IIyTEW PACTEKaHUsI TOKOB MOJIHUU U U3MEPEHUIO IOTEHLIHAJIOB HA IPWIETAIOIINX YYaCTKax
3JIEKTPOYCTAHOBKH NPU HMMHTALUU TOKOB MOJHHHU. J{s1 3TOro coOupaercs cxema, M300pakeHHas Ha
puc. 6, a TUK-BOJIBTMETP TNPHUCOCAMHSACTCS MEXAY BBIHOCHBIM 3a3eMJIUTENEM U OJIH3JIeKALIMU
3a3eMJICHHBIMH YaCTSIMH 3JICKTPOYCTAaHOBKU WJIM AHEProoObekTa. V3MepeHHble 3HaueHHs MOTEHIHAIOB

(UI/BM) npu Toke oT MK-1 mepecuuThIBarOTCSA Ha TOK MOJHHH 1,

2.5. U3mepeHnne HanpsikeHNsl IPMKOCHOBEHUSI

Hanpsoxenne npukocHoBenus Uy, ompenensercs Ho BEIPaKEHHIO

UI/BM R'-I
Unp_13 II/BM R‘{+ROCH MHUH ’ (8)

rac ]3 - 3HAYCHHEC TOKA 3aMbIKaHWs HAa 3€MJIIO B MCCTC U3MCPCHUS,

U3M

1

U3M

- COTIPOTHUBIJICHUE, U3MEPEHHOE TPHOOPOM;

R, - conporuBienue Tena 4yenoBeka (ais ycraHoBoK cBbime 1000 B ¢ ahhekTuBHO 3a3eMIICHHOR
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Heiitpanso R,=1 kOm);
Ry vun - MUHEMAITBHOE M3 BCEX U3MEPCHHBIX HA OOBEKTE 3HAUYCHHI CONMPOTHBIICHHSI OCHOBAHHUSL.

[IpuHIMNManEHBIE CXEMBI U3MEPUTEIBHBIX LENEH IPU ONPEAEICHUN HAIIPSHKEHNS IPUKOCHOBEHHUS
npejcTaBiIeHbl Ha puc. 8§ (K paboYMM OTHOCSTCS MECTa, Ha KOTOPBIX IPHU BBINOJIHEHUH ONEPATUBHBIX
NEPEKIIIOUEHUN MOTYT BO3HMKHYTH K3 M KOTOpBIE AOCTYNHBI [UIsl NPUKOCHOBEHHUS IPOU3BOIALIEMY
NEPEKIIIOUEHNUS IEPCOHAITY ).
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[ T,
. @ ! o R morobom
3ﬂenmpaagy

\\E\\ \

UMY

P»50 ure/em?

@_“ - A monoﬁomy
Snesmpody

7|ﬁ‘ T HEIFT I FHT
),
Puc. 8. Cxembl namepurenbHbix yenen Npu onpeacneHn

HANPSOKEHNA NPUKOCHOBEHNUSR!
2 - #a pabdouem mecre; §— Ha Hepaboyem mecTe

B kadectBe m3aMmepurenbHbIX NMpuOOPOB MOkHO ucmosb3oBaTh [TWMHII, AHY-3, DK3-01, KI3-1
nunu OHII-1.
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TOKOBBI 3JEKTPOJ pa3MellaeTcss TakuM o0pa3oM, YTOObI BO3MOXKHO TOYHEE HMMHUTHPOBATH
TOKOBYIO 1I€T1b, BO3HUKAIOILYIO IIPY 3aMbIKAHUU Ha 3€MIIIO.

[Ipn u3MepeHun HanpspKeHHs] IpUKOcHOBEHHMsS Ha Tepputopur OPY 110 kB u Bble, nutaHue
KOTOPOIr'0 OCYIIECTBISAETCS OT OAHOW WIM HECKOJbKUX BJI, TOKOBBIM 3JIEKTPOJ INEPEHOCUTCS OT Kpas
3a3eMIIMTENS HEe MeHee yeM Ha 2/,

Ecin mnoacraHums pacmonaraeTcss Ha TEPPUTOPUM  IPOMBILUIEHHOTO MpEANpuUsATHs, Ha
3aCTPOCHHOI TEPPUTOPUH, TO JUIsI YMEHBIIEHUS HABOJKU HANPSOHKEHUs HAa TOKOBYIO II€TIb pabOYUM TOKOM
BJI TokoBBIi 35€KTpoa nepeHocuTcss He MeHee yeM Ha 200 M oT moactaHuuu U npumepHo Ha 100 m B
CTOpPOHY OT nuTaromux BJL

Ecin u3mepenust BoinonHsAoTcd Ha OPY 110 kB, ¢ mmMH KOTOpOro OCyIIECTBISETCS NMUTAHUE
HAarpy3k, a NUTaHHWE IIWH B CBOIO OYEpelb OCYIIECTBISETCS OT aBTOTpaHC(POpPMATOpa C BBHICHIMM
HanpsbkeHueM 220-1150 kB, TOKOBBIH 3JIEKTPOX MOYKHO TPUCOECIUHATH K HEUTpanu IUTAIOLIETOo
aBTOTpaHcdopmaropa.

[IpoBOAHMKM TOKOBOW M NOTCHLHMAJIBHOW LENEH JOJDKHBI IOAKIIYATBCS K 3a3€MIICHHOMY
000pYIOBAaHUIO OTAEIBHBIMH CTPYOLIMHAMH, TPU 3TOM MPOBOJHUK TOKOBOW IENMM MPUCOCTUHSIETCS K
3a3eMJISIOIIEMY TTPOBOIHUKY. [IpOBOJHHMK MOTEHIMANBHOM IIETTH MOXET OBITh MOJACOEAMHEH K ITOMY XKe
3a3eMJISIOIIEMY TMPOBOAHUKY HIM K JII0OOOW TOYKE METAIJIOKOHCTPYKIIMH, T.€. K MECTY BO3MOKHOTO
IIPUKOCHOBEHUS.

[lpu wu3MmepeHun Ha HepaboyeM MecTe TOKOBBIM BbIBOA 1, mpubopa NPHCOCTUHSETCS K
3a3eMJISTIONIEH IITMHKE KopITyca OJmxkaniiero o0opy1oBaHus, o KOTOPO MOXKeT mpoTekaTh Tok K3.

IMorennuansHas 1enb OT BhiBoga II; mpubopa momcoemuHsieTcss K IUIACTHHE, UMHTHPYIOIICH
CTOIBI HOI YEeJOBEKa, pasMepoM 25c¢cM X 25cM, KOTOpas pacroyiaraercss OpuMepHOo B 1M oOT
oOopynoBanusi. OCHOBaHME MO/ IUIACTUHOW JOJDKHO OBITh BBIPOBHEHO M YBIAXHEHO 250 MJ BOJIBL
[Mnactuna momkHa OBITH BBITIOJHEHA TAKUM 00pa3oM, YTOOBI NMPU U3MEPEHUSIX Ha HEH MOT pacrojarathes
YeJI0BEK, CO3AI0NTNi He00X0IMMOe JaBJIeHUE, KOTOPOE TOJKHO OBITh He MeHee S0 krc/ oM’ .

HanpspkeHus: mMpuKOCHOBEHHsSI HEOOXOTUMO HU3MEPSATh B KOHTPOJIBHBIX TOYKaX, B KOTOPBIX 3TH
3HAYEHHsS] OMpENETICHbl pPacuyeToM IpH MpoeKkTHpoBaHUH. Kpome TOro, pexomMeHIyeTcss MpOU3BOIAUTH
M3MEPEHHsI Ha BCEX pabounX ¥ HEpabOUUX MECTaX.

ITpu u3mepenustx Ha mojactaniwsx 110 kB u Boime BeiBoasl 11, u 11, umsmepurensroro mpudopa
JIOJDKHBI OBITH HIYHTHPOBaHBI pe3uctopoM 1 kOMm, kKak 3T0 mokazaHo Ha puc. 8. B mpubopax I[TMHII u
OKO-200 3TOT pe3ucTop BCTPOEH.

Jns  ompeneneHUs CONPOTHUBICHHS OCHOBAaHMS coOMpaeTcss cxema, IOKa3zaHHas Ha puc. 9.
OnpeneneHue CONMPOTHUBICHUS OCHOBAHUS PEKOMEHIYETCS MPOU3BOAMTH Y KaXIO0H TOUYKM HM3MEPEHHS.
Conportusienue R, wu3MepseTcs MeroMMeTpoM Jnbo ¢ momoinsio nmpudopa OHII-1 (B aTOoM citydae K

3a3eMIISIOIIEMY IPOBOAHUKY Tipucoenunstores Beiobl 11, u T, | a k ocroBanwmro I1, , T, ).

3agemasrouun
npoBodHux

Puc. 9. Cxema HamepeHvs CONPOTMBNEHNA OCHOBAHHUSA:
1 — MeroMmetp; 2 ~AocKka; 3 — MopanoH, 4 —MeiKas CeTka; 5 ~ MOKPaR TkaHb
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[Ipy wu3MepeHuM 3HayeHUH HanpsokeHuidl npukocHoBeHust Up,,,, Ha YacToTe, OTIMYHOH OT
npombiniuieHHOW (mpubop K/I[3-1), HEoOXoaumMo NTPOW3BOAMTH MEpPECYeT H3MEPEHHBIX 3HAYCHUW Ha
UCTUHHbIE 3HaueHus. [Ipm 3TOM 3HaueHHE HaANpsIKEHUS NPUKOCHOBEHMs Ha wactore S50 I'm (UnpSO)
ompeaensercs mo Gopmyie

U
U _ _mpu3Mm (9)
np50 ’
p K,
rae K, - koo dunuent nepecuera 3HAYEHUM HANPSHKCHUS TPUKOCHOBEHHs ¢ yacToThl 400 'l Ha
yactoty 50 I'm.
B Ttabm. 2 mpuBeneHsl 3HaucHuss K, B 3aBHCHMOCTH OT JJIMHBI 3a3¢MJISIOIIETO OOOPYIOBaHHE

IIPOBOJHHUKA L.

Taoanma 2
Kos¢pduuuent nepecuera K Jnuua npoBoauuka 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

HOJIy‘-IeHHI:Ie 3HA4YCHUA UnpSO COIIOCTABJIAIKOTCA C HOPMAaMH Ha HAIIPAKCHHUC IPUKOCHOBCHUS.
2.6. HpOBepKa Hanps>KEHUsI HaA 3y HOZ[CTaHIII/Iﬁ IpU CTEKAHUU C HET'O TOKA 3aMbIKaAHUS HA 3€EMJII0

[To m3mMepeHHOMY 3HAYEHUIO COMPOTHUBJIECHUA 3Y (ng) paccUMTHIBAETCA HampspkeHue Ha 3Y

(U3y) MIPH CTEKAHWUU C HETO TOKa 3aMbIKaHus Ha 3eMitto. Pacuet Benercs o hopmyie
Usy=K Rsy1, , (10)

rae I, - Tok omHO(a3HOTO 3aMbIKAHHS Ha 3€MJTIO JIJIS SJIEKTPOYCTaHOBOK HampshkeHreM Bbiie 1 kB
B ceTu ¢ () PEKTUBHO 3a3eMIICHHON HEHUTPAIIBIO.

2.7. IlpoBepka cOCTOSIHUSI MPOOUBHBIX NMPeIOXPAHUTEICH

[TpoBepka cocTOsTHUSI MPOOUBHBIX MPEAOXPAHUTENICH 3aKITIOYaETCsl B MIPOBEpPKeE 1esocTH (apdopa,
pe3b0OBBIX COEAMHEHMM W KpEIUIeHUs, KauecTBa 3a3eMiieHus. Pa3psiiHble MOBEPXHOCTH 3JIEKTPOIOB
JOJKHBI OBITh YHCTHIMHM M TJIaJKUMHU, 0e3 3ayceHueB W HarapoB. Cio/isHas IJIACTHMHKA JOJKHA OBITh
uenon U uMeth Tonmuny B npenenax 0,08+£0,02 MM npu ucnonHenuu Ha 220-380 B u 0,21+0,03 MM
nipu ucnojgHennu Ha 500-660 B.

VY coOpaHHOTO MPEeOXpaHUTENsT U3MEPSETCS COMPOTUBIICHUE M3OJSIITUU MerommeTpoMm 10 250 B,
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KOTOPOE JOJKHO OBITH HE MeHee 5 MOwm.

Ilepen ycraHOBKOH mpemoXpaHUTENs H3MepsieTcss ero NpoOuBHOE HampspkeHne. OCHOBHBIC
3Ha4YeHHUs1 MPOOUBHBIX HanpspkeHui npenoxpanuteneii [111-A/3 npusenens! B Tadu. 3.

Tabanna 3
HomunansHoe Hanpsokenue | Mcnonnenue [TpobuBHOE TounmuHa caroaIHON
cety, B HarpsbkeHue, B MPOKIIAJKH, MM
220-380 I 351-500 0,08+0,02
500-660 I 701-1000 0,21+0,03

Jlnis orpaHndeHus nociue npoOosi COMPOBOXKAAIOLIETO0 TOKA B LENb NPEAOXPAHUTENs BKIHOYAETCS
TOKOOTpaHWYMBarolee conpotupieHue 5-10 kOm.

Ecnn npoOuBHOE HaNpspKEHHE COOTBETCTBYET HOPME, TO HAIPSDKEHHE CHMXKAETCS U CHOBA
nosprmaercss 10 0,75 U, . Ecmn mpu sTomM He HacTymaeT mpoOoi, TO MCHEITAaTeNbHAs yCTAaHOBKA
OTKJIIOYAETCS M IOBTOPHO HU3MEPSIETCSl CONPOTHBIIEHHWE H30JALMU. lIpu CyIeCTBEHHOM CHUXEHHUU
compotuBiieHust 3o (6onee  30%) HeoOXxommmo pa3o0paTh NpeAOXpaHHUTENb, 3aYUCTUTh
HOJTOPEBIINE PAa3PSAAHbIC TOBEPXHOCTH U MOBTOPUTDH UCTIBITAHUS, YBEIUYHB 0AJIJIACTHOE COMPOTHBIICHHE.

2.8. [IpoBepka nenu ¢gaza-HyJb B JIEeKTPOycTaHOBKAX 10 1 KB ¢ riryxum 3a3emiieHneM HedTpaIu

[TpoBepka BBIIOTHSAETCS OJHUM M3 CISAYIONIUX CIIOCOOOB:

HETIOCPEICTBEHHBIM H3MEPEHHUEM TOKa OAHO(A3HOTO 3aMbIKaHUS Ha KOPIYC WIIH HYJIEBOM TPOBOI;

U3MEPEHHEM ITOJTHOTO COMPOTUBIICHUS TIPOBOIOB METIIH (pa3a-HyINb C MOCIEIYIONINM BEIYUCICHHEM
TOKa 0JTHO(A3HOTO 3aMBbIKAHUSI.

[MonHOE conpoTUBIIEHHE NeTIH ha3a-Hyib Z,, ONpeaesercs no Gopmyse

Zoer=Zat 2y, (11)

neT

rjae Z, - MOJHOE CONMPOTHBIICHHE ITPOBOJIOB;

Z, - MOJIHOE COMPOTHBIICHHE TpaHCcHopMaTopa mpu 0AHO(DA3HOM 3aMbIKAHHH.

KpatHocth TOKa 0qHO(}A3HOTO 3aMbIKAHHMS HA 3€MJII0 10 OTHOIICHHWI0 K HOMHUHAJIBHOMY TOKY
IUTaBKOM BCTAaBKHU WJIM PACLENUTENs aBTOMATHYECKOTO BBIKIIIOYATENS JOJDKHA ObITh HE MEHEe 3HAYCHMS,
yKkazaHHoro B I1YD.

B skcmmyaranuu nposepka npoBoauTcs ToabKo Ha BJI ¢ mepuonnyHocTeio He pexe 1 pasa B 6 sier.

IIpoBepka menu (aza-Hydb JOIDKHA OCYIIECTBIATHCS TaKXkKe NPU TOIKIIOUYEHHH HOBBIX
noTpeOUTEeNeH U BHIMOJIHEHUH PadOoT, BBI3BIBAIOIINX H3MEHEHUE CONPOTUBIICHHS LICTIH.

3. OnpenesieHue ypOBHSA NMOMeX OT BHEIITHUX 3JIeKTPOMArHUTHBIX BO3MYIIIEHUI

[Ipu mpoBenenun pa®OT MO AMArHOCTHKE 3Y HIIEKTPOYCTAHOBOK, B CHCTEMax YIpPaBJICHUS,
KOHTPOJII U CUTHAJIM3ALUUA KOTOPBIX HCIIOJIB3YIOTCS HJIEKTPOHHBIE U MHUKPOIPOLIECCOPHBIE YCTPOMCTBA,
CleNyeT YYUThIBaTh, YTO COBPEMEHHAs JJIEKTPOHHAs allaparypa 4yBCTBUTEIbHA K DJIEKTPOMArHUTHBIM
IoMeXxam.

OmnpeneneHue ypoBHS IOMEX CIEAYyeT MHPOM3BOIUTH IOCJIE TMOJIHOro obcienoBanus 3Y H
COCTaBJICHUS MOAPOOHON HCIIOTHUTEIHHON CXEMBI CO BCEMU UMEIOIIUMHUCS CBS3SIMU.

Jns mpoBeneHus: paboT MO MPOBEpPKE YPOBHS MOMEX HEOOXOIUMO clieaylomiee 000pyIoBaHUE:
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KJ13-1, UK-1, 'BYU, ocrmorpad, TOKOU3MEPUTETbHBIC KIIEIIIH.

C moMoIbI0 MEPEeUHCICHHBIX MPUOOPOB MMHUTUPYIOTCS cieayromue Bo3aehcTBus Ha 3Y: K3,
KOMMYTAIIHs CHJIOBOT'O O0OPYI0BAaHUS, pa3psIbl TOKa MOJTHHH.

[Ipn wmmuTanuu paspszga Toka MOJHMM BbIxoAHble BbiBoAbl MK-1 mnpucoemunstorcs Mexnay
TOKOOTBOJIOM MOJIHUENIPUEMHUKA M TOKOBBIM 3JIEKTPOJOM, PACIIOJIOKEHHBIM Ha PAacCTOSIHUM HE MEHEe

50 M oT MOHHEOTBOJIA. Y cTaHaBIMBalOTCs BbixogHoW Tok MK-1 (Im) 1 TOTEHIUAJbI (UM) Ha 3Y u
YPOBEHB MIOMEX Ha BXOJIHBIX BBIBOJIAX YCTPOMCTB. 3HaUEHWE MTOTSHITANA OTIpeaAesaeTcs mo hopmyie

U,=K, U, ,(12)

I~ U3M >

30

rie KHZI— (3meck 1, B KuoamIepax).

U3M

[Ipu wmuranmm K3 Beixogweie kimemmbl BeiBonbl UIIT (mpubop KJ/[3-1) moakmrouarorcs k
3a3eMJIAIOIIEMY TPOBOJHUKY CHJIOBOTO OOOpYZOBaHHS UM  BBIHOCHOMY TOKOBOMY 3JEKTPOIY,
pacnoyiokKeHHOMY 3a TipeaenaMu 3Y. Y CTaHaBIMBAETCS BBIXOJHOM TOK UCTOYHHUKA U U3MEPSIOTCS TOKU B
ka0emnsx, MoTeHIMaabl Ha 3Y U ypOBEHb IMOMEX Ha BXOJHBIX BBIBOJIAX YCTPOWUCTB. PeanbHbIe 3HAUCHUS
M3MEPEHHBIX BEJIMYMH MEPECUUTHIBAIOTCS Ha peanbHbli Tok K3.

Jns uMuTanMM BBICOKOYACTOTHBIX BO3MYILIEHHI B 3Y, CO37aBa€MbIX KOMMYTAIIMEH CHUJIOBOTO
obopynmoBanus u Tokamu K3, mnpumensercs mnpubop ['BUM, mnonkmodaemplii K 3a3eMIISIOIIEMY
MPOBOJAHUKY CHJIOBOTO OOOpYJOBaHUS W BBIHOCHOMY TOKOBOMY D3JEKTPOIY, PAaCHOJOKEHHOMY Ha
paccTossHuM He MeHee 50 M OT TOYKM HOJKIIIOYEHHS] K CHJIOBOMY OOOpYAOBaHHWIO. Y CTaHaBIUBAIOTCS
BeixoaHoM Tok I'BUM u morenrmansl U,, Ha 3V, a Takke ypOBEHb NMOMEX Ha BXOJHBIX BBIBOIAX
YCTPOMCTB.

PesynbTatel W3MepeHUN TOIDKHBI OBITh IEPECUUTAaHBl B COOTBETCTBHH C PEATbHBIMU
BO3/ICHCTBUAMU 110 hOpMYyIIe

U _KHUPBM > (13)

BU
rae K, - kosddumment nepecuera, paBHbIH e/ Ly -

3nech Lo, - peanbHbIi TOK ¢ 000py10BaHUS B KOHTYD 3a3eMJICHMS IPH KOMMYyTamusax win K3,

L., - 3HaYCHUE TOKA, MOJYYCHHOE MPH MPOBEACHHU W3MEPCHHU B AaHHOW TOYKE MOIKIFOUCHUS
I'BUMN.
3Ha4yeHHs TOKA Lye,; JUISA PA3IMUHBIX CTydaeB IPUBEICHBI B Ta0I. 4.

Taoauua 4

PeanbHbIl TOK, KA Hanpsokenue B nepsuynoii cetn U, , kB

110 220 330 500 750

MIPU YKCJIC OTXOSANINX JIMHAK 71,

1 4 1 4 1 4 1 4 1 4

AMIUIMTY1a UMITYJIbCA TOKA, 0,48 1.9 1095 38 | 1,15| 6,2 | 2,75 | 11,0 | 4,75 | 19,0
MIPOXOJISIIETO B 3a3€MIIUTEIb
npu K3 na noacranuuu ¢ OITH

I OITHK3

AMIuIMTY]a UMITyJIbCa TOKA 0,55 | 2,2 1,1 (425 1,8 | 7,0 | 3,2 | 12,8 | 44 | 17,6
npu K3 Ha noacranumu ¢

21.04.2023 Cuctema TAPAHT 22/47



Meronuueckue ykazanus P/ 153-34.0-20.525-00 "TIo KOHTPOJIIO COCTOSHUS 3a3€MIIIOIUX YCTPOICTB

BEHTWJIHHBIMU PA3PSTHUKAMU
(Tpy MUHUMAJIBHOM 3HAYCHHUH
MPOOUBHOTO HATIPSKECHIS)

IPB(MI/IH)K3

AMIuIMTY]a UMITyJIbCa TOKA 0,88 | 3,5 1,8 | 7,1 22 | 87 | 33 | 153 | 54 | 21,5
npu K3 Ha noacranumu ¢
BEHTWJIHHBIMU PA3PSIHUKAMU
(pu MaKCUMaIbHOM 3HAYECHUU
MPOOUBHOTO HATIPSKECHIS)

IPB(MaKC)K3
MakcumanbHOE 3Ha4eHUE TOKA 0,225 0,45 0,77 1,450 2,450
MIPY KOMMYTaIlHOHHBIX
nporneccax IKOM Makc

HaubGonee BeposiTHOE 3HAUCHUE 0,035 0,09 0,23 0,50 0,85
TOKA MPU KOMMYTAITMOHHBIX

nponeccax Loy pep

[TonydyeHHble 3HaUEHUSI BO3JICUCTBYIOIMX HA YCTPOMCTBA YPOBHEU MOMEX CIEAYET CPABHUBATH C
JOMYCTUMBIMU YPOBHSIMHU T10 YCJIOBHUSM HCHBITAHUS YCTPONCTB Ha MOMEXO3ALIUIIEHHOCTh U MPOYHOCTH
U30JISLINH.

4. Mepbl 6€30M1aCHOCTH NMPHU KOHTPoJIe 3Y

PaGoTel MO W3MEpEeHWsM XapaKTEepUCTHK 3Y IOJDKHBI TPOHM3BOJUTHCS B COOTBETCTBHU C
neicTByromuME [IpaBuiiaMu TEXHUKH O€30MAaCHOCTH TPH IKCIUTyaTallMH AJIEKTPOYCTaHOBOK. PaboThI 1o
U3MEPEHUSIM JJICKTPUIECKUX XapaKTEPUCTHK CIIETyET BITOIHATH 110 HAPSIIaM.

[Tpn u3MepeHusIX Ha ACUCTBYIONMX SHEPrOOOBEKTaX C UCIIOIB30BAHUEM BBIHECEHHBIX TOKOBBIX H
MOTEHIIMATBHBIX AJIEKTPOJOB JOJDKHBI TPUHUMATHCS MEphl K 3aIIUTE OT BO3JCHCTBUS TOJIHOTO
HANpSHKCHUS Ha 3a3eMJIUTENIe MTPH CTEKaHWU C Hero Toka ogHodaszHoro K3 Ha 3emitro.

[lepcoHan, mNPOW3BOASIINN W3MEPEHUs, MJODKEH pabdoTaTh B  TUDICKTPUYECKHX OOTax,
TVDJICKTPUIECKUX MepUaTKax, MoJIb30BaThCsl HHCTPYMEHTOM C H30JIMPOBAHHBIMHU PyYKaMHU.

[Tpu cOopke M3MEPHUTEIBHBIX CXEM CIEIyeT CHadaia MPUCOSANHATh MPOBOJI K BCIIOMOTaTEIIEHOMY
NMEKTPOAY (TOKOBOMY, TOTCHIMAIBHOMY) H JIUIIb 3aT€M K COOTBETCTBYIOIIEMY H3MEPUTEILHOMY
npuoopy.

5. JloxymeHTanus Ha 3Y 3/1eKTPOYCTAHOBKH

Ha xaxxmoe 3Y cocTaBisrOTCS MAacopT U MPOTOKOJI MPOBEPKU COCTOSsTHUS 3Y (CM. puiIokeHue 6 u
7).

B nmacnopte 1015KHO OBITH OTPaKEHO CIIEAYIOIIEE:

nata BBojia 3Y B 9KCIUTyaTaluio (aTa peKOHCTPYKIMK WA peMoHTa 3Y);

OCHOBHBIE ITapaMeTPhI 3a3eMITUTENS (MaTepual, Npoduiib, CEYCHUE TPOBOJHUKOB);

JTAHHBIE 110 CONMPOTHUBIICHUIO 3Y;

UCTIOJIHUTENIbHAasT cxema 3Y, BBINIOJHEHHas B MaciiTtade, C yKa3aHUEM Maructpajiei
HCKYCCTBEHHOT'O 3a3eMJIMTENS, 3a3eMIISIEMOr0 O0OpYyIOBaHUS, MECT NPHUCOCAMHEHHUS 3a3eMIISIOIINX
NPOBOAHUKOB K 3Y (Ha MCIONHUTENHHONW CXE€ME JIOJKHBI ObITh MOKAa3aHbl BCE MOA3EMHBbIE M Ha3eMHbIE
cBs3u 3Y);

yAETbHOE COMPOTHUBIIEHUE TPYHTA;
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JTaHHBIE 110 HATIPSKEHUIO IIPUKOCHOBEHMS;

JaHHBIE TIO COTIPOTHBIICHUIO CBSI3U 000pyoBaHus ¢ 3VY;

CTENEHb KOPPO3UU UCKYCCTBEHHBIX 3a3€MIIUTEIEH;

CBEJICHMSI 110 JIEKTPOMArHUTHOW COBMECTUMOCTH;

BEZOMOCTh J1e(heKTOB, OOHAPYKEHHBIX B X0/1€ TEKYIIHX MPOBEPOK;

CBEJICHUS 110 YCTPAHEHUIO 3aMevanuil u aedexron 3Y;

3aKJIFOUYEHNE O IPUTOAHOCTH 3Y K SKCIUTyaTalUH.

[Ipu BBOOE BHOBb COOPYXAaeMbIX OOBEKTOB, DPEKOHCTPYKIMH WIM TeKylled nposepke 3Y
IIPOBOANTCS KOMIUIEKC M3MEPEHUN U pacdyeToB, HA OCHOBAHMHM KOTOPBIX ONpeNessercs cocTosHue 3Y u
€ro COOTBETCTBHE TPEOOBAHUSIM HOPMATHBHBIX JOKYMEHTOB.

6. PexoMeH1anium 1mo peMoHTy M ycuiieHuio 3Y

[Ipu oTtknoHenun napameTpoB 3Y OT HOPMBI WIM NPH OOHAPYKEHUM MOBPEXKICHHA PEMOHT U
ycunenue 3Y B OOJNBIIMHCTBE CIIy4acB MOXKHO BBIOJHUTH CHJIaMM Mpeanpusatus. s srtoro
PEKOMEHAYIOTCS cienyromue Hanoonee 3 PeKTUBHBIE MEPHI.

Ecnu conpotusnenue 3V Bblllle HOPMBI:

HNOJKIIOUUTh K 3Y MOACTaHLIMU BCE IPO303ALIUTHBIE TPOCHI, MPEABAPUTEIBHO IIPOBEPUB UX Ha
TEPMHUECKYIO yCTONYMBOCTH K Tokam K3;

HNOJKITIOUNTH K 3Y penbCcoBbIe MyTH, COSIMHUB UX C HEUTpalsiMu TpaHC(HOPMATOPOB U CBAPUB BCE
CTBIKH, 32 UCKIIFOUEHHEM H30JIMPYIOUX CTHIKOB ycTpoiicTB CLIb (Ha moaxoje K moACTaHIINM);

coequHuTh 3Y € BOJOBOJAMH, OCOOCHHO B TE€X MeCTax, IJIe Tpacca BOJOBOJA IEpeceKacTcs
TOPU30HTAJIBHBIMHM  3a3€MJINTEISIMU; MECTa IPUBAPKM COEAUHMUTEIBHBIX JJIEKTPOJOB K BOJOBOIY
TIIATEIBHO U30JIMPOBATh OT TPYHTA;

NOJCOEINHUTh K 3Y apTe3naHCKUE CKBa)KMHBI, HAXOASAIIMECS HAa TEPPUTOPUU TOACTAHLUU H
BOJIM3M He€, MPUHSAB MEPhI K CHUKECHUIO HANPSKEHUN PUKOCHOBEHHS,

IPOJOXKUTh 3a TEPPUTOPUEN NOJCTAHIMM JIy4EBbIE 3a3€MJIMTENM, JIydlle BAOJIb JIMHUN
aNIeKTponepenayn, coeauHuB ux ¢ 3Y u 3azemmurensimu (pyHmamentamu) omop BJI. Uwmcno myuweit
pexoMeHayeTcs He Oosiee YeThIpeX - MO OJAHOMY C KaKIOW CTOPOHBI moacTaHIMU. OpHEHTHPOBOYHAS
CyMMapHas JJIMHa ayden | onpeznensercs u3 BeIpakeHUst

I=R.5|/ = .(19)

opM

rae Ry, - A3MEPEHHOE COMPOTHUBIICHUE 3a3EMIICHHS,;
S - mmomank, 3aauMacMmas 3Y;
Ryopw - HOPMATHBHOE CONPOTHBIICHHE.

Ecnu HanpspkeHne NMPUKOCHOBEHUSI Ha 3a3€MJISIOIIEM YCTPOMCTBE BBIIIE HOPMBI:

IpU  3HAYUTEITHLHOM TMPEBBIINICHUH HW3MEPEHHOTO 3HAYEHUsS HaJ CPEIHUM TI0 TIOJCTAHIINH
MPOU3BECTH OTKOMKY 3a3€MJISIONIETO TMPOBOJHUKA, OTHICKATh MECTO paspbiBa (B TOM YHCIE IUIOXOU
KOHTaKT B CBAPHOM COEJMHEHUH) ¥ COCIMHUTD CBAPKOIA;

MIPOU3BECTU TOACHINKY IIeOHs, ranbku TommuHon 10-20 cM Ha TUIOMmMAAHM, 3a TPEaesbl KOTOPOM
YEJIOBEK HE BBIXOJIUT MPH MIPOU3BOJICTBE ONMEPATHBHOTO MEPEKITIOYCHHS HA JAHHOM MPUCOEIUHEHUH;

YIOXUTh Ha TIyouny 0,1 M ceTdaTbiii 3a3eMIIMTEb U3 KPYTJIOW CTaJId TUAMETPOM HE MeHee 6 MM,
COEJIMHUB €T0 € 3a3eMJISIIOIINM TPOBOAHUKOM. SAyeiika cetku 0,5 MM x 0,5 Mm;

Ha OCTOHHBIC TUINTHI, HAXOMASIIUECS TMOCTOSHHO BO BJIAYXHOM COCTOSTHHH, TOCTEIUTh PE3UHOBHIE
KOBPHKH;

B OTACIBHBIX CIIydasx BPEMEHHO JIOMYCKAaeTCS PaCHOPSHKCHHEM T0 MPEINPHUATHIO 00s3aTh
MIEPCOHAJ TPOU3BOAUTH MIEPEKITIOYCHUS B U30JUPYIONICH 00YBH.

Ecnu oGHapyKeHbI KOPPO3UOHHBIC TIOBPEKICHUS:
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IpY MaJIOM CEYEHUH 3a3eMIIIONINX MPOBOJHUKOB MPOU3BECTH MX 3aMEHY Ha KPYTJIble OOJIBIIETO
CeueHMsI, BBIOpaHHBIC M0 TEPMUYECKON YCTOWYMBOCTH M YBEJIHUYEHHBIE (110 AMAMETPy HE MEHEe 4eM Ha
2 MM) TIO yCJIOBUSIM KOPPO3HH;

IIPM 3aMETHOM KOPPO3UHU M30JIMPOBATH MECTa BXOAAa B TPYHT 3a3eMIIOIIUX I[POBOIAHUKOB C
nomouibto IIXB-nentsl Ha 20 cM BBILIE U HUXKE TOBEPXHOCTH IPYHTA;

npyu OOHApPYKEHUHM KOPPO3UH CBAPHBIX COCAUHEHUH OYHCTUTH OT KOPPO3UM U HU30JUPOBAThH
[IXB-neHTol cBapHbIE COCIUHEHNS;

Ipy TOBPEXKICHUAX BOAOBOJA 3aMEHUTH TPyOy M K MECTaM, COOTBETCTBYIOIIMM BBISBJICHHBIM
HOBPEXACHUAM, IPUBAPUThH IPOBOJHUK U3 KPYIJION CTaIM AMAaMETPOM HE MeHee 12 MM, IPOJIOKUB €ro 1o
KpaTyaiiemy myTH K OKaiiieMy ropu30HTaIbHOMY 3a3€MIIHTEIIO.

[Tpu oOHapy:keHUH c1a0BIX METAIIIOCBA3CH:

IIPY OTCYTCTBUU BOCCTAHOBUTH, UCIIOJIb3Ys KPYTJIble IPOBOJHUKU COOTBETCTBYIOIIETO CCUCHMS,;

NPONOXKUTH CBs3u Mexay OPY u MecTtom 3a3emieHuss HEWTpanel TpaHCPOPMATOPOB CTAIBIO
KpYIJIOTO CEUEHUs [MaMeTpoM HE MeHee 12 MM, MaKCUMajJbHO HCIOJB3Ysd IyTH NEPEeKaTKH
TpaHc(hOpMaTOpPOB;

UCTIONB30BaTh ISl YCUJICHHSI CBSI3U Tpo3o3amuTHb Tpoc BJI oT TpanchopmaropoB k OPY,
IIPOBEPUB €70 HA TEPMUUYECKYIO YCTONYUBOCTb;

IPOJIOKUTH JONOJHUTENbHBIE MPOBOAHUKU (HE MEHEe ABYX) M3 KPYIJIOH CTalnd JUaMeTpoM He
menee 12 mm mexay 3Y paznuunbix OPY Takum o6pazom, uroOs! ryHTHpoBaTE OPY ¢ 00eux cTOpoH.

[Ipu mpounx HEHOPMAIBHOCTAX, B TOM YHCJIE B paboTe peseiiHOM 3aluThl, aBTOMATHKH, CBS3H,
npu K3 Ha DOACTaHUMM 1O HEBBIACHEHHBIM MpPHYMHAM, OOpamaThCsi B CIEHUAIN3UPOBAHHBIC
OpraHu3aLuu.

[Ipu pexoncrpykuuu 3Y MoOKeT ObITh MCIOJIB30BaH YMCIEHHBIA aHAIW3 ero mno meroxy MOU
(mpunoxenue 5).

IIpnaoxenne 1
H3mepurtenbHas annapatypa Jjis KOHTPOJIS dJIeKTPUYecKUX napamerpos 3y

AmnmapaTypa CoAepKHUT TeHEPUPYIONINI (TOKOBBINA) M H3MEPUTEIbHBIN (ITOTeHIUANBHBIN) 0510KH. C
MIOMOIIIBI0 TEHEPUPYIOIIEro OJoKa M TPUCOCAMHAEMBIX K HEMY TOKOBBIX HPOBOJOB HMHUTHUPYIOTCS
TOKOBBIE II€TIH, BO3HUKAIOIINE MTPH 3aMBIKaHUSAX Ha 3€MJII0 B 3JIEKTPUUECKOil ceTu. Mi3MepuTenbHblii 010K
C IPHUCOEAMHEHHBIMM K HEMY MOTEHUUAJIBbHBIMU IPOBOAAMM PErHMCTPUPYET MPU ITOM BO3HMKAIOIIME
HapPsKEHUS.

Kak mpaBuito, BEIBOJIbI FeHEpUpYIOIIero 6oka obo3nadensl 1) u T, , a u3mepureapHoro Gioka -
Hl n H2 .
B Hacrosiiee Bpemst 17151 K3MEPEHUS UCTIONB3YIOTCS CIIEIYIOIIHE TPHUOOPHI:

HN3mepurens conporuBiienns 3azemuanrteasa ®© 4103 (ITO "Merommertp'', YkpauHa, r. YMaHb)

Jlnana3oH U3MepsEeMbIX CONPOTUBIICHUN 0,03...15000 Om

CormnpoTHBIIeHHE TOKOBOH 1ETH (C 3JIEKTPOIOM) Ha
nranasoHax, Om:

0..0,3 1000 Om
0..1,0 1000 Om
0..3,0 3000 Om
0..10 3000 Om

21.04.2023 Cuctema TAPAHT 25/47



Meronuueckue ykazanus P/ 153-34.0-20.525-00 "Tlo KOHTPOJIIO COCTOSIHUS 3a3€MIIIOIIUX YCTPOICTB

Ha BCEX MOCJICTYIONTUX

CornpoTuBiieHHE MOTEHIUATILHOMN LEMU (C JIEKTPOJOM) HA

nHamaszonax, OM:
0..0,3

0..1,0

0..3,0

0...10

Ha BCEX MOCIIEAYIONINX

HOFpeLHHOCTI:, BBI3BIBaeMas BIIMSIHUEM TOKOBOM I CIIu Ha
NMOTCHUUAJIBHYTIO

VY CTOMYHNBOCTH K IIOMEXaM:

HpOMLIIHJIGHHOﬁ 4aCTOThI U €€ I‘apMOHI/IK

CKayKaM MOCTOSTHHOT'O TOKa

VcnionHeHue reHepupyoIero 1 N3MEepUTEIbHOro 0JI0Ka
IIuTanue OoKa:

TE€HEPUPYIOLIETO

HU3MEPUTCIBHOI'O

Macca

6000 Om

2000 Om
2000 Om
6000 Om
6000 Om
12000 Om

OtcyTcTBYET

5B
2B

B onnom xopmyce

Onement tuma 373 - 9 .

OT BHENIHETO UCTOYHUKA
HOCTOSIHHOI'O ToKa 12 B

3 Kr

N3mepurens @ 4103 - nHaubosiee TOYHBIM CHENUATU3UPOBAHHBIN TMPUOOP 1T H3MEPECHHS

compotuBiieHuss 3Y. OH TO3BOJISIET TaKXKe  OMNPEIEATh

3JIEKTPOYCTaHOBKaxX 6-35 kB.

HaIPs>KCHUA IMPUKOCHOBCHU A B

HN3mepurens Hanpsizkenns npukocHosenusi [IIMHIT (MII "ITosroc", 3aBox ""Merommertp'', Ykpauna,

r. YMaHb)

Nmeet yBenmueHHbIN (110 cpaBHEHHIO ¢ O 4103) M3MepUTEIBHBIN TOK.

Jwnamna3oH u3MepsemMbIX COMPOTUBICHUN
CornpoTuBiieHHE TOKOBOU LIETH (C AIEKTPOIOM)

CornpoTHBIIeHHE TTOTCHIIMAIILHOM 1IETH (C AJIEKTPOJIOM)

HOFpeLHHOCTI:, BBI3bIBaeMas BIIMSIHUEM TOKOBOM I CIIu Ha
NMOTCHUUAJIBHYIO

VY cTOHUINBOCTE K ITOMeXaM 4acTOToM, 111
50

150

0,1...10 mI'x

CKa4yKaM IIOCTOSHHOI'O TOKa

21.04.2023 Cuctema 'APAHT

0,001...10 Om
o 200 Om

o 10000 Om (ipu U3MEpeHHSIX
HaIpsHKCHUS] IPUKOCHOBEHHUSI HE
perIaMeHTHPYETCS)

OtcyTcTBYyeT

0,2B
0,1 B
0,3B
0,2B
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HcnonHenne reHepupyroIero 1 i3MepUTEIHLHOTO OJIOKOB B ogHOM KoOpITyCe
Ilutanue Ot cetn 220 B 50 I'g
Macca 3,5kr

Wzmepurens ITMHIT - nanbosiee TOYHBIM CHENMATM3UPOBAHHBIA TPUOOP IS ONpEIeTCHHS
HaIpPsUKEHUH PUKOCHOBEHMSI B 3JIEKTPOYCTaHOBKAxX HampsikeHueM cpbiiie 1000 B.

N3mepurens uenu ¢asza-nyas IKO 200 (ITO "Merommerp'', Ykpauna, r. YMaHb)

Jlnana3oH U3MepsEeMbIX CONPOTUBIICHUN 0,001...6,25 Om
CornpoTHBIICHHE TOKOBOU LIETIH (C JEKTPOJIOM) Memnee 5,5 Om

CornpoTuBiieHHE MOTEHIUATLHOMN LEMU (C JIEKTPOJOM) HA
JImMana3oHax, B:

0...0,5 Menee 600 Om

0..2,5 3000 Om

0..5 6000 Om

Ha BCEX MOCIIEAYIOIHNX 12000 Om

[TorpemHoCTh, BhI3bIBa€Masi BJIUSHUEM TOKOBOM IIETH Ha B npubope He ycTpanstoTes
MMOTEHIUATBHYO

Y CTOWUYHUBOCTH K IOMEXAM IIPOMBILLJIEHHOW YaCTOTHI U €€ OT nomex He 3alluIleH
rapMOHHUKaM

VcnonHnenue reHepupyomero u u3MepUTeIbHOro 0JI0KOB PaznenbHoe

[Tutanue 6noka:

TEHEPHUPYIOIETO Ot cetn 220 B 50 I'*
U3MEPUTEIIBHOTO 10 snemenToB Tna A 316
Macca Gnoka:

TEHEPUPYIOLLETO S kr

U3MEPUTEIBHOTO 2 xr

* Ilpu ncnonbp30BaHUU TpaHc(hopMaTopa COOCTBEHHBIX HYKJ M3MEpSAEMON MOJICTAHLUU MUTAHUE
TOKOBOM Ilemu B O0OWIEM cllyyae CIEAyeT OCYLIECTBISATh Yepe3 pPa3leNUTENbHBI  0JHO(A3HbIH
Tpancpopmarop 220/220 B momnoctrio 10-100 kB- A .

Tounble pe3ynabTaThl ¢ nomouipio mnpudopa KO 200 MOXHO MOMYYUTH JMIIb NPH MAaJbIX
COMPOTUBIICHUAX TOKOBOM wenu (eauHuipl OM) M OTCYTCTBMM IPOMBIIUIEHHBIX IOMeX. bosbiiue
NOTPEIIHOCTH B U3MEPEHUAX MOTYT BHOCUTD CTAJIbHBIE IPOBOJHUKY B TOKOBBIX LENAX (1osockl 3Y).

Henocratkom wusmepurenss 2OKO 200 sBaseTcs Takke HEBO3MOXXHOCTb OJHOBPEMEHHOTO
OTIpeNieNIeHUs] TOKAa W HampspKeHUs. OTH BEJIWYMHBI ONPEACISIOTCS MOOYEPEAHO OTHHM IMPHOOpPOM,
BXOJISIIIUM B M3MEPUTEHHBIN 00K KOMIUIEKTA.

I'eopusnueckas annaparypa AHY-3 (3aBox ""Bubpartop'", Mosaaosa, r. Kumunesn)
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Jlnana3oH U3MepsSEeMbIX CONPOTUBIICHUN 0,0001...1,0 Om

CornpoTHBIICHHE TOKOBOU LIETIH (C JIEKTPOJIOM) o 2000 Om

CornpoTuBiieHHE NOTEHIUATBHOMN LEMH (C AIEKTPOIOM) o 5000 Om

[TorpemHoCTh, BhI3bIBaEMasi BJIUSHUEM TOKOBOM IIETH Ha Mana u3-3a Hu3K0H pabodeit
MOTEHLIUATIbHYIO Y4acTOTHI

Y CTOWYHUBOCTH K IOMEXAM IIPOMBILILIEHHOW YaCTOTHI ITomasnenue 80 nb

VcnonHnenue reHepupyomero U u3MepUTeIbHOro O0JI0KOB PaznensHoe

[Tutanue 6noka: OT BCTPOCHHBIX aKKYMYJISITOPOB:
TE€HEePHUPYIOIIETO 31 B

U3MEPUTEIIBHOTO 15B

Macca 6oka:
TE€HEPUPYIOLIETO 6,5 xr

W3MEPUTEIIBHOTO 5,5 kr

JocrounctBoM amnmaparypsl AHY-3 sBisercs ee KOMIUIEKTHas IOCTaBKa C W3MEPUTEIbHBIMU
poBoJIaMH (6 KaTYyIIEK) U SJIEKTPOIAMH.

B KOMIIJIEKT MOCTaBKM BXOIAT 3 H3MEPHUTENbHBIX OJOKa M MOMHUMO YKa3aHHOTO B TaOiuIle
TeHEepHPYIOLIETo OJI0Ka eIle CTallMOHApHBIN reHeparop ¢ 6eH3o0anekTpruueckum arperatom 115 B, 400 I,
MO3BOJISIOIIMNA CO3/1aTh MPU COOTBETCTBYIOIIMX COMPOTUBIEHUSAX TOKM B TOKOBOM 1enu oT 0,1 no 0,2 A,
YTO MOBBIIIAET MOMEX0YCTOMYMBOCTh. MOIITHOCTH CTalmoHapHoro reveparopa 500 B- A .

Henocrarkamu anmapatypsl AHY-3 gBISIOTCS 3aHM)KEHUE W3MEPEHHBIX 3HAYCHHUH, OCOOCHHO MPH
IPOTSKEHHBIX CTAJIBHBIX 3a3€MIIUTENSIX, U HEBO3MOYKHOCTH OIPENEICHUSI COIIPOTUBIIEHHS CO 3HAUEHUEM
BhImie 1 Om.

IIpubop AJst onpenesieHUs HANPSAKEHUS MPUKOCHOBeHMS (11ara) kocBeHHbIM MeToaom OHII-1
(3AO HHUT?D, r. HoBocudupck)

Jlnana3oH n3MepeHus CONPOTUBIIEHU (1Iar KBaHTOBaHUA, OM):

auanasoH 1 0,001...2,0 (0,001) Om
Jarna3oH 2 1...2000 (1,0) Om
YacToTa M3MEPUTEITBHOIO TOKA 12,5

BrixonHoe HamnpsiKeHne He Gonee 15 B

Knacc Tounoctn 2,5

Perucrpanus [udposas

Pexxum nsmepenus ABTOMaTUYECKUI
Bpewmst ycranosnenust pabouero pexxuma 30c

Bpewms ycTaHOBIIEHUS TTOKa3aHMi 10 c

ITorpemHocCTs, BeI3bIBacMas BIUSHUEM TOKOBOU LIETIH HA Marna u3-3a HU3KO# paboueit
MIOTEHLIMAIbHYIO YacCTOThI

Y CTOWYHUBOCTH K OMEXaM MPOMBIILIEHHOW YaCTOThI ITopasnenue 60 nb
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Hanpsiokenne nutanus:

aBTOHOMHOE, OT BCTPOCHHOTO aKKyMYJISITOPHOTO OJIOKa 9+1 B

ceteBoe (0T OJIOKA TUTAHUSA) 220+22 B
[ToTpebnsiemast MOIITHOCTH He 6onee 1,2 Bt
["abaputHbIe pazMepsl 254x180x90(110) mm
Macca co BCTpO€HHBIM UCTOYHUKOM MUTaHUS 2 kr

KoncrpykruBao OHII-1 BeImoNHEH B BUAE MEPEHOCHOTO OJIOKAa. B KOMIUIEKT MOCTaBKU BXOIUT
OJIOK CeTeBOr0 MUTAHUS U MOJ3APSIIKA aKKyMYJISITOPOB.

[IpeumyiecTBa nepes aHaJIOraMu:

BBICOKAsI IOMEXO03aIINIICHHOCTb;

U(PPOBOH OTCUET pe3yNbTaTa;

ABTOHOMHOE ITUTaHUE;

HHU3KHE MaccorabapuTHBIE MOKa3aTelHy;

He TpeOyeTcsl pexXUM KaTUOPOBKU M MOJACTPOUKH MpUOOpa mepes KaXxabIM U3MEPEHUEM BO BpeMs
00cien0BaHus;

CHHMAIOTCSl OTPAHMWYCHHUS, CBS3aHHBIE C CONPOTUBJICHHWEM IEMH TOKOBOIO 3JeKTpona (110

R,=3000 y OHII-1 u R,,<250 y npuGopa ITNUHII, anamora OHII-1).

HN3mepuTenbHBI KOMILIEKC JJs1 JUATHOCTUKHU KayecTBa KOHTYpPOB 3a3zemienns K/3-1 (HII®
SJIHAIL, MDU, r. MockBa)

[Ipenna3HayeH s MPOBEICHUS TUAarHOCTUKU 3Y 3JIEKTPOYyCTaHOBOK. B cocTaB KOMILIEKCa BXOAT
UIIT u UITIM.

Hcrounnk nepemeHHoro cunycouaaibHoro Toka (MI1T)

[Ipeana3HaueH A1 MPOTPY3KH CUCTEM 3a3e€MJICHUS U 3aHYJICHHUS TIEPEMEHHBIM TOKOM C YacTOTOM
200 1 400 I'x ¢ nenpro IUardocTuku 3Y.

TexHu4yecKkne XapaKTepUCTHKU:

Hanpsioxenne nuranus 220B;50T'u; =27 B

[ToTpebnsiemast MOIITHOCTH He 6omee 300 Bt

BrixogHoe HanpsikeHue 12 B; 400 I'i (1omoTHUTEIHLHO
200 I'm)

BeixogHol Tok (0-10) A; 400 I'u

(momostauTenbHO 200 I'11)

N3mepuresb HANPSIZKEHHOCTH MATHUTHOTO M0Jis1 maJsioradaputhsiii UTIM-203M ¢
aHTeHHOM-nIpeoOpa3oBaTesem HOS

[IpennasHaueH a1 U3MEPEHHs HAMPSHKEHHOCTH MEPEMEHHOTO0 MAarHUTHOTO TMOJIS M IEPEMEHHOTO
HanpspkeHus yacrtoroi 50; 200 u 400 I'n.

TexHuueckne xapakTepUCTUKH:

Pabounii nuana3oH 4acToT 400; 200; 50 I'ry
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[Ipenensr uamepenrs HaIPSKEHHOCTH MAarHUTHOTO TOJISt 1 MA/M...2000 A/m

Paboune ycinoBus SKCIITyaTalMu:

TeMmIepaTypa OKpYKarolen cpeibl Ot -10 o +40°C
pabouune yacTOTHI CEJICKTUBHOTO BOJIBTMETPA 400; 200; 50 I'
[Ipenensr uamepeHus NEPEMEHHOTO HANIPSKEHUS 0,01 MB...200 B

N3mepuTeabHbIi KOMILIEKC U1 ONPeae/JieHUsl MMITYJIbCHOTO CONPOTUBJICHUSI KOHTYPOB
3azemiiennss UK-1 (HII® DJIHAIL, MOUH, r. MockBa)

IIpennaszHaueH Uil U3MEPEHUS HMITYJIbLCHOIO COIPOTUBIICHUS MOJIHMEOTBOJAOB U omnop BJI. B
COCTaB KOMILIEKCA BXOASAT UCTOUHUK anepruoandeckux ummnyiascos I'AU u nuk-soastmeTp BU.

I'enepatop anepuoanyeckux umnyJjabcos 'AN

[IpencraBnsier co60i UMIYIBCHBIM HCTOYHUK, MPEIHA3HAYCHHBIN JJI1 UMUTALUU UMITYJIBCOB TOKA
MOJIHMH C 3aJJaHHBIMU IIApaMETPaMHU.

TexHuueckue xapakTepUCTUKH:

JlnmutenbHOCTh (PpOHTA, MKC 8+1,6
JUIUTEIBHOCTD UMITYJIBCA, MKC 20+4
MakcumanbHas aMIUTMTY/1a BBIXOJIHOTO HanpsixeHus:, B 250; 125; 61; 25
Yacrora ciaenoBaHus UMITYJIbCOB, 1] 2+1

BoabT™MeTp nMnyJabcHbI B coctaBe UK-1

[IpeacraBnsier coOOW NHUK-UHAWKATOP, TPEIHA3HAYCHHBIA JUISI W3MEPEHUS MaKCHMaJIbHOTO
3HAYCHUS HAMPSDKCHUSI B TETISAX 3a3€MIJICHHS TIPH BO3CHCTBUN allepUOMUESCKIX UMITYJILCOB TOKA.

TexHu4yeckne XapakTepUCTUKU:
Jlnana3oHbl U3MEPSIEMBIX HANPSKEHUN 1...5;5...50; 50...550 B

HOJ’ISIpHOCTI) HU3MCPIACMBIX BECIIUYNH ITonoxurenpHast

I'enepatop BhIcOKOYACTOTHBIX UMNYJbcOB ' BUN

[IpencraBnsier  co0Oil  WUMMOYIBCHBIM  HMCTOYHUK, TPETHA3HAYCHHBIM  JUIsI  UMUTAIUH
BBICOKOUYACTOTHBIX UMITYJIbCOB HANIPSIKEHHUS C 3aJaHHBIMU IIapaMeTpPaMH.

TexHuueckne xapakTepUCTUKH:

Yacrora 0,5;1; 2 MI'g
®dopmMma curHana 3aryxarolas CUHyCcoOuaa
Jnamna3zoH U3MEHEHUsI MaKCUMaJIbHOT'O HAIIPSKEHUS 100...1500 B
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YacroTa ciegoBaHUsI UMITYJICOB 3T

BoJsbT™MeTp nMnyJibcHblil B coctape 'BUU

[IpencraBnsier co00il NHUK-WHAMKATOp, NPEIHA3HAYCHHBIM [ HM3MEpPEHHs MaKCHMaJIbHOTO
3HAYCHHUs HAMPSDKCHUS B LETSIX 3a3€MIJICHUS TIPU BO3/IEHCTBUH BHICOKOYACTOTHBIX KOJIEOaHHIA.

TexHuuyeckne xapakTepUCTUKH:

Jnamna3zoHbl U3MEpSEMbIX HAMPSHKEHUN 0,5...5;5...50; 50...250 B

Ob6nacTy mpUMEHEeHHUs PA3IMYHbIX TPUOOPOB MPUBECHBI B TAOIHUIIE.

IIpubops! A5t MI3MEPEHHUs JIEKTPUYECKUX apaMeTpoB 3Y

XapakTepucTuka 00beKTa H3mepsiemblil napameTp
Conpotus- | Hampsokenue npukocHoBenus | IIposepka
JICHHUE HAJINYUS
Ha TEPPUTOPUHI BHE
3a3eMIINTENSA MeTaJlIoCc-
3JEKTPOYCTa- | TEPPUTOPUHU
HOBKH AIEKTPOYC- BAsH
TaHOBKU
IToncranmusa 6-10/0,4 xB, MC-08 ITNUHII AHY-3 ITNUHII
TEPPUTOPUHU MPOMBIIIIIEHHOTO
TIpePHATHS ®d 4103 9K3-01 KI3-1 9K3-01
OK3-01 KI3-1 BK0-200
KI3-1 OHII-1 KI3-1
OHII-1 OHII-1
IToncranmusa 6-10/0,4 xB, oTaenbpHO MC-08 D 4103 AHY-3 TTUHII
crosmas, nuraromascs ot BJI 6-10 kB M-416 [IMHIT 3K3-01 AHUY-3
®d 4103 AHY-3 KI3-1 9K3-01
OK3-01 9K3-01 BK0-200
KI3-1 KI3-1 KI3-1
OHII-1 OHII-1 OHII-1
[Toacranmus 35/6-10 kB rimy6okoro MC-08 TTUHII AHY-3 TTUHII
®d 4103 9K3-01 9KO-200 KI3-1
OK3-01 BK0-200 KI3-1 OHII-1
KI3-1 KI3-1
OHII-1 OHII-1
IToncranmusa 35/6-10 kB, oTnensHO MC-08 TTUHII AHY-3 TTUHII
crosmas, nuraromascs ot BJI 35 kB
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M-416 AHY-3 9K3-01 AHY-3
® 4103 K3-1 KJI3-1 OK3-01
OK3-01 OHII-1 OKO-200
KJ3-1 K3-1
OHII-1 OHII-1
[Moncrannus 110-220 kB rmy6okoro MC-08 [TMHIIT AHY-3 [TMHIT
BBO/Ia, PACTIONIOKEHHAS HA 3aCTPOCHHOMN [IMHII AHY-3 IK3-01 AHY-3
TEPPUTOPUU
® 4103 OK3-01 OKO-200 OK3-01
AHY-3 2KO0-200 K3-1 OKO-200
KJI3-1 KI3-1 KI3-1
OHII-1 OHII-1 OHII-1
[Moacranmus 110 kB ¢ nezazemniennoit | MC-08 [TMHII AHY-3 [TMHII
HelTpanu (B pabouem pexxume) 10 1 A
® 4103 OK3-01 OKO-200 OK3-01
9K3-01 OKO-200 K3-1 OKO-200
9KO-200 K3-1 KI3-1
AHY-3 OHII-1 OHII-1
KJ3-1
OHII-1
[Moacranmus 110-750 kB ¢ TokoMm B ® 4103 [TMAHII AHY-3 [TMAHII
nelirpam ot 1 10 10 A TIMHIT AHY-3 KJI3-1 AHY-3
AHY-3 KI3-1 OK3-01
KJ3-1 OHII-1 OKO-200
OHII-1 KI3-1
OHII-1
Omnopsr BJI 6-1150 kB npu orcyrctBun | MC-08 - - -
IPO303aIUTHOTO TPOCA UITU €TO M-416
H30JIMPOBAHHOM MMOJBECKU
® 4103
AHY-3
KJ3-1
OHII-1
Omnoper BJI 35-110 kB ¢ NK-1 - - -
MIPUCOECTUHEHHBIM I'PO303aIUTHBIM
TPOCOM U MOJTHHUEOTBO/IbI C
MIPOKEKTOPHBIM OCBEIICHHUEM
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IIpumep onpenenenust peajbHoi cxembl 3Y ¢ IOMOLIBI0 H3MEPHUTENbHOI0 kKoMILIekca KJ[3-1

B kauecTtBe mnpumepa paccMOTpEHa METOJIMKA IPOBEACHUS IUArHOCTUKU 3Y NOJICTaHIMHU C
rmomMoIso komiekca KJ13-1.

1. OnpenensieTcs yacTb TEPPUTOPUU MOJICTAHLIUHU, HA KOTOPOW OYIyT MPOU3BOJUTHCS U3MEPEHHS -
npuMep npeacrasieH Ha puc. [12.1. Maructpanu 3a3zemienusi, npeacTaBieHHble Ha puc. [12.1, nomkHbI
OBITH BBISIBIICHBI B X0/1€ U3MEPEHUIA.

q )

)
Tt 4 15
3 \
2
3nanse UY
|

71
T \
3
Puc. N2.1. Cxema npoxnagxm mamcrpanei 3Y:
1 — marucTpans 333emnexun; 2 — WITT; 3 — coenuHuTenbHbie Npososa

2. C nomoupto coequHuTenbHbIX npoBonoB UIIT nogknrovaercs k AByM ToukaMm 3V, HanpuMep K
kopiycy aBrorpancdopmatopa AT1 (. 1) u maructpanu 3azemnenus 3gaaus LY (1. 2), kak mokazaHo Ha
puc. I12.1.

3. Bxutowaercs UIIT, u peryiasitopoM ycTaHaBIMBAETCS TOK, 0OECIIEUMBAIONINI MAarHUTHOE I10JIe
Ha M3MEPHUTEIBbHBIX IPOBOJAX, HAMNPSIKEHHOCTh KOTOPOTrO TPEBBIIIACT MaKCHUMajJbHOE (OHOBOE Kak
MuHUMYM B 10 pas.

4. Maructpayib UCKyCCTBEHHOTO 3a3€MIIUTEIS OMPEAEIIIETCS CIEeIYIOIUM 00pa3oM:

Hauwnnas ot 1. 1 (cm. puc. I12.1) HaxoauTcst HampaBieHUE Ha MOBEPXHOCTH TPYHTA ¢ HAUOOIBIINM
3HAUEHUEM HANpsSHKEHHOCTH MAarHUTHOTO I10JIs, COOTBETCTBYIOIIEE PEAJIbHOMY HAMPABICHUIO NPOKIAAKU
3azemsnrens. Ha puc. [12.1 mepBblii yyaCcTOK HCKYCCTBEHHOI'O 3a3€MJIMTENS COOTBETCTBYET OTPE3KY
MeEXy Toukamu 1 u 3, BTOpoii - OTpe3Ky MEXIy TOUKaMH 3 U 4 U T.1. 1O TOUKH 2.

5. B MecTtax OTBETBIEHMH MCKYCCTBEHHOIO 3a3€MJIMTENS IOBTOPSIIOTCS M3MEpeHus o 1. 4
HACTOSALIETO MIPUJIOKEHUS U ONPEAEIAIOTCSA OCTAIbHBIE MAarCTPAJIA 3a3€MJIMTENS, CBSI3bIBAIOIINE TOUKH 1
u2.

6. IlocTeneHHbIM NEPEX0J0M OT OJHOTO y371a 3Y K APYyroMy COCTaBJISETCS Tpacca NPOKIaAKH IIUH
3a3eMJIUTENs B TPYHTE Ha uccieayeMoM yyactke PY. [l mepexona K ciaeayroneMy y4acTKy Heo0X0IumMo
npoussectu nepeximouenue UIIT k nBym apyrum toukam 3V.

7. OOpbIBBI 3Y BBIABISAIOTCS CIEIYIOIIUM 00pa3oM.

Ecnu maructpains 3a3eMiieHus uMeeT oOpbIB (Hanpumep, Mexay Toukamu 4 u 5 puc. [12.1), To npu
nepemMeIeHny ot T. 4 k T. 5 nokazanust UTIM nomkHbl ObITh Ha ypoBHE ()OHA, TOCKOJIBKY TOK 110 OTPE3KY
MEXIy TOUKaMu 4 ¥ 5 HE TPOTEeKaeT.

8. BribopouHo ompenensercs riryOnHa NPOKIAJK TOPU3OHTAIBHBIX IIMH 3a3eMIIUTENS (HE MEHEee
yeM uepe3 Kaxaple 10 M nmocieqHux).

9. Ha ocHoBanum mnomHOro oOcienoBaHus TeppuTopun PY cocraBisercss HMCTHHHAs cxema
NPOKJIAIKU MarucTpaieil HICKyCCTBEHHOTO 3a3eMJIMTENS C YKa3aHUEM BO3MOXKHBIX MECT OOpbIBa.

10. OmnpenenstoTcst CBSA3W  MEXAYy TEXHOJIOrMYeckuM oOopynoBanueM u 3Y. Hampumep,
obocnenyercst cBsizb AT1 ¢ 3Y (cm. puc. [12). [ns storo mcrounuk WIIT mopxmrodaercs MeExIy
npoBoJHUKOM, 3azemiisitomuM kopryc AT1 (1. 1 puc. I12.1), u apyroi toukoit 3V (t1. 4 puc. [12.1).

Bxmogaercss UIIT u onpenensiercs HanpsukenHocts Hy Ha coemunamrensHoMm mpoBoje. C MOMOIIBIO
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WIIM omnpenensieTcst 10k CyMMapHOro MaruutHoro mosist Hy ot TokoB, mpoTtekaromnux:

BHU3, B UCKYCCTBEHHBIN 3a3€MJITUTEIIb;

1Mo 000JIOYKAaM CHJIOBBIX U M3MEPHUTEIIBHBIX KaOese;

1o Tpy0am Wi KapKacam MOPTaJoB U JPYTHX METATIOKOHCTPYKILIUH.

AHaJOTMYHO TPOM3BOAATCS M3MEPEHUs JUId BCEro O0O0OpPYJOBAaHMSI  AJIEKTPOYCTAHOBKHU.
3anonusercs Tabi. [17.1 (cMm. mpunoxenne 7). OTHOBPEMEHHO MO MEpe HEOOXOIUMOCTH 3aIOJIHSICTCS
tabn. [17.2, B KoTOpO# yka3eIBaeTCss 000pyI0BaHUE, HE UMeroIee cBsi3u ¢ 3Y.

11. Ha ocHoBe m3mepenuil nmo nm. 9 u 10 HacTodAlero nmpujiokeHUsl cocTaBisieTcs cxema 3Y,
BKJIIOYAIONIas B ce0s1 MarucTpail MCKYCCTBEHHOTO 3a3eMJIUTENs, KaOelbHble KaHallbl, HOPTAJIbI U APYyTHE
METAJNTIOKOHCTPYKIIUH, UMEIOIUE CBS3H C 3Y.

12. OnpenensieTcsi COMPOTUBIICHUE CBS3U MEXKIY JJICKTPOTEXHHUYECKUM 0OopyaoBaHueM 1o 3V -
tabmn. I17.3 npunoxenus 7.

IIpunoxenue 3

BblﬁOp CE€30HHOI'0 K03(1)(l)I/IIII/IeHT3, HU3MEPECHUE IJIEKTPOXUMHUIECKOI'0 MOTCHIIUAJIA U OIIPEACICHUE
HaJIN4YUA 6J1yma10mnx TOKOB

1. Bi0op ce30HHOT0 K03 PuiueHTa CONPOTUBIICHHUSA 3a3eMJINTEs

IMpu ompenenennu compotusieHuss 3Y Ryy pacuere HampspkeHus Ha 3Y Uzy  ucmomb3yercst

CEe30HHBIN K03 duIEenHT conpoTuBieHus 3azemuurens K, .

Ce30HHBIM KO3(DPHUIMEHT COMPOTUBJICHHUS] OOBIYHO YKa3bIBAeTCS B MpoekTe moicTtaHuuu. [lpu
HAJMYUU TPOCKTHBIX JAHHBIX 3HAYCHHE Ce30HHOrO ko3 ¢uuuenta K, mnpuHuUMaercs Takum, KakuM OH
yKa3aH B ITPOEKTE.

[Ipu oTcyTCTBHM MPOEKTHBIX JAHHBIX CE30HHBIA KOA(P(OUIIMEHT BHIOUPACTCS OPHEHTUPOBOYHO IO
tabm. [13.1. Ce30HHBINA KOAQPHUIUEHT CONMPOTUBIICHUS 3aBUCUT OT:

pazmepoB 3V, onpeaensieMbIX ero IOk U JUIMHON BEPTUKATIBHBIX 3JIEKTPOIOB;

AIIEKTPUIECKOTO CTPOSHUS TPYHTA;

Ce30HHOTO0 K03 duIHenTa yaensHoro conpotupienns rpyara K, (ta6m. I13.2);

reorpauueckoro paiioHa pacroyioKeHUs MOICTaHIUH.

3HauyeHHs] CE30HHBIX KOY(PQPHUIIMEHTOB CONPOTHBICHHUS, OTCyTCTBytomue B Tabm. [13.1,
OTIPENIETIAIOTCS TyTeM HHTEPIOAIUN (BepTUKAIbHBIC 3JeKTpoabl MiuHOW 30 m 50 M OTHOCATCS K
TTYOMHHBIM 3a3EMIIUTEIISIM ).
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Ta6anna I13.1

Ce3onnbie K03G(PUIHEHTHI CONMPOTHBIEHHUS 3a3eminTeneii K,

3HaueHue DNEeKTpUYECKOe K, mo K. B reorpaduueckux paitonax
KOpHS CTPOCHHUE TPYHTA
KBa/:[pafHoro "3 P by Tagﬂz' I EBporneiickas gacth 1okHee | EBpomeiickas gacts u 3anagHas Cubupb OcranbHasi TEpPUTOPUS
MIOMAH I/CT : 48-11 mapanienu Mexny 48-i u 57-i napaiensamu, Poccun
S Jlennnrpanckas, HoBropoackas,
M ’ Caxanunckas 06i1., [Tpumopckuit kpai
NP JJIMHE BEPTUKATBHBIX AJIEKTPOJOB, M
0-6 30 50 0-6 30 50 0-6 30 50
10 I'pyHTOBBIE BOABI 3 1,4 1,3 1,0 1,5 1,5 1,1 1,1 1,9 1,2
20 1,9 1,5 1,1 2,8 2,1 1,1 5,4 4,8 1,4
50 2,0 1,6 1,1 4,0 2,2 1,1 10 8,5 1,4
OnHOpOAHBIH 3 1,1 1,1 1,0 1,4 1,1 1,0 2,0 1,4 1,0
20 1,4 1,1 1,0 4.4 1,2 1,0 9,2 5,9 1,0
50 1,8 1,1 1,0 9,5 1,3 1,0 22 14 1,0
[ToacTunaromnue 3 1,2 1,0 1,0 2,3 1,0 1,0 2,7 2,6 1,0
TOPOJIBL, CKATIBHBIC 20 2,9 1,1 1,0 13 1,1 1,0 17 16 1,0
50 5,7 1,1 1,0 32 1,1 1,0 43 40 1,0
50 I'pyHTOBBIE BOABI 3 1,2 1,1 1,0 1,2 1,2 1,0 1,5 1,5 1,2
20 1,4 1,2 1,0 1,7 1,7 1,1 2,5 2,9 1,3
50 1,5 1,3 1,1 2,3 2,0 1,1 3,9 4.5 1,3
OnHOpOAHBIH 3 1,1 1,1 1,0 1,3 1,2 1,0 1,5 1,3 1,0
20 1,3 1,1 1,0 3,2 1,9 1,0 4.5 4.5 1,0
50 1,6 1,2 1,0 6,8 2,2 1,0 11 10 1,0
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Ioacrunatoutye 3 1,2 1,1 1,0 2,1 1,3 1,0 2,4 2.4 1,0

HOPOIBL CRAIBHRIE | ) 2,5 1,5 1,1 1 1,6 1,0 14 14 1,0

50 4,8 2,0 1,1 28 1,6 1,0 35 35 1,0

500 ['pynTOBBIE BOJIBI 3 1,1 1,0 1,0 1,1 1,1 1,1 1,2 1,2 1,1
20 1,3 1,1 1,0 1,4 1,4 1,3 1.6 1,8 1,4

50 1,3 1,2 1,0 1,8 1,8 1,4 2,3 2,5 1,6

OXHOPOHDII 3 1,1 1,0 1,0 1,2 1,2 1,2 1,3 1,4 1,2

20 1,2 1,1 1,0 2,9 2,7 1,5 3,9 4,0 1,6

50 1,5 1,2 1,0 5,8 4,7 1,6 8,4 8,6 1,7

TMoacTHIAOMHE 3 1,2 1,1 1,0 2,0 1,8 1,2 2,2 2.3 1,2

TIOPOIBL, CKATLHBIC 20 2.2 1,4 1,0 11 5.4 1,3 13 13 1,3

50 4,1 1,5 1,0 25 10 1,5 31 31 1,5
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Taoauua I13.2

Ce3onnble KO3 PUIMEHTDI yIeJIbHOI0 CONPOTHBJIeHUsI TPyHTa K|

Tun rpynTa K, npu Bnaxunoctu*
HOPMAaTHUBHOM HIKE HOPMBI BBIIIIE HOPMBI
['muna 3 2 10
Cyrmech, CyTIIMHOK 5 3 20
ITecox 10 3 50
* Kon4ecTBO BHIMABIIMX OCAKOB 32 MPEIIICCTBYIONINI H3MEPEHUSIM TIEPUO.

2. U3MepeHne 2JIEKTPOXUMHYECKOT0 OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHOI0 MOTeHHaNAa ¢y, 3Y n
YAeJBHOI0 CONPOTHBJICHUSI TPYHTA P

W3mepenuns mpous3BoasaTCA MO cxeMe, n300pakenHo Ha puc. I13.1.

Pexomennyercs BbmonaHuTh 1o 10-12 m3MepeHuilt B pa3auuHbIX TOuykax Kaxknoro OPVY. Jlns
noacranimii 6,10/0,4 kB MoxxHO orpannumnThes 1-3 U3MepeHUsIMU.

Jist u3mepeHuit motTpeOyroTes:

npoOHbIi dnekTpos u3 ctanu (Ct. 3) nuamerpom 10 MM u muuHO# 0,6 M;

AIIEKTPOJ CPAaBHEHHUS, B KAYECTBE KOTOPOT'O CIEAYET UCIONIb30BaTh Xjiaopcepeopsubiii Tuna IBJI (1
M) W1 MeaHocynb(aTHbii THa OH-1;

MILTHBOIBTMETp (MB) mocTossHHOro HampspkeHust ¢ OOJBIIMM BXOJHBIM CONPOTUBIICHUEM,
Hanpumep @ 4318.

[IpoOubIil smekTpon morpyxaercss Ha rayomny 0,5M B TIpyHT TakuM o00pazoMm, 4TOObI HE
00pa30BaOCh CIy4aHOTrO KOHTAaKTa C 3a3eMJIMTENEM. OJEKTPOJ CPAaBHEHHUS YCTAHABIMBACTCS B
IpeBapUTENbHO OUUIIICHHBIN (OT TPaBbl, HICOHS U T.II.) U YBJIAXHEHHBIA TPYHT Ha paccTosHuu 0,5-1 M ot

npoOHOro 3nmekrpona. Mexay HUMU H3MepsieTcsl pa3sHOCTh IMOTEHLUATIOB @ ., COCTAaBIAIOIAS OOBIYHO
200-500 mB, mpuyem npoOHBIN JIEKTPO 00Jiee OTpUIIATEICH. 3aTEM H3MEPSETCS Pa3HOCTh IMOTEHIINAIOB
MeXIy 3a3emiutenaeM 3Y U 3J1eKTPOJIOM CpaBHEHUS @, .

1 P43

-~

Puc. N13.1. Cxema namepexns anexTPOXMMHNECKOTD
OKMCANTENBLHO-BOCCTAHOBUTENLHONO NOTEHLMANA?

1 — npoGHuti anexTpos AmMHoi 0,5 M, Aname1poM 10 Mm; 2 — anekrpon
CpaBHeHms; 3 — 3asemMnuTens 3Y

Ecmm ¢, ornmuaercs ot @, 6osee yem Ha 100 MB, T0O 5TO 03Ha49aeT, 4TO Ha NPOLECCH TPYHTOBOM

KOPpPO3UHU HAJO0XKEHbl KOHTAKTHAs KOPPO3Hs U (WJIK) AJIEKTPOKOPPO3Us OJIyKIaIOIUMU ToKaMHu. B s3ToM
ciydae A oOcieloBaHUS KOPPO3HMOHHOTO COCTOSIHMSI CIEAYeT MPUITACUTh CHEeHHaTU3UPOBAHHYIO
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OpraHM3aLHIo.
[lociie mM3MepeHuss 3IEKTPOXMMHUYECKOIO MOTEHIMala IMPOU3BOAUTCS OLIEHOYHOE OIpEe/IEHUE

yIIENILHOTO COTMPOTHUBIICHHS TPYHTA IyTeM H3MEPEHHUS COMPOTHUBICHHUS NPOOHOro snektpomga R, . Drto

U3MEpPEHHEe MOKHO BBINOJHUTH IO CXeMme puc. 9 Hacrosmmx MeToAMYecKHUX YyKa3aHWH, I/Ie BMECTO
IUTACTUHBI TOJKIIOYEH MPOOHBIM ANIEKTPOJI, WK (MIPU HU3KOM COMPOTUBJIEHUM TPYHTA) IO CXEME puc. 2
HacTosmuXx Mertoaudeckux ykazanuii npubopamum MC-08, M-416, @ 4103 u OHII-1, pacnonaras
TOKOBBIN AJICKTPOJT HAa PACCTOSIHUU 4 M, a TIOTCHIIMAJIBHBINA 2,5 M OT MU3MEPSAEMOTO MPOOHOTO 3JIEKTPOa.
VY aenbHOE CONPOTUBIICHHUE TPYHTA p oIpeaensercs no popmyie

p=0,6 R,,.

[To u3MepeHHOMY AIEKTPOXUMUYECKOMY NOTEHLUALY ONPEAEIAETCS HOMEP KOPPO3HMOHHOM 30HBI

6.2-0,83 Ing,,
p

K

3navenus 3, , paBusie 0; 1; 2, COOTBETCTBYIOT OOJBIION ONACHOCTH KOPPO3HMH; 3HAYEHHS 3, ,

paBHble 3 U 4, - CpeAHEH CTENMEHU OIACHOCTH; paBHBIC S5 - ciaboil cremeHu omnacHOCTH. [o KpUBBIM
puc. I13.2, 3Hasg CpoK C MOMEHTa COOPY>KE€HHS IMOACTAaHIIMH, MOKHO CIelaTh MPOTrHO3 KOPPO3UOHHOTO
YMEHBIIICHUSI CEUEHUS 3a3eMJIMTeNIe M Ha OCHOBE ATOTO BBIBOJIBI O COCTOSIHUM 3a3€MIIUTENSI U CPOKax
OYEepEeTHON MPOBEPKH.

B Tex mecrax, rae mo pesyJbTaTaM H3MEpPEHHI BBIYMCIIEHA HauOOJbIlas TIIyOMHAa KOPPO3UH,
pekomenayercs (st 3,<3 HeoOXOIMMO) MPOM3BECTH BCKPBITHE TOPU3OHTANBHBIX 3a3emuurerneit. Eciu
pe3yabTaThl BCKPBITHS COOTBETCTBYIOT IPOrHO3UPYEMBIM, TO BHOCSITCS KOPPEKTUBBI B CPOKH OYEPEIHOU
npoBepku. Ecnu ocMOTpOM M H3MEpeHHsIMH CE4YeHHsT OOHApyKEHO, YTO TIIyOWHAa KOPpPO3UH BBILIE
IPOTHO3UPYEMOI, ClIelyeT 0OpaTUTHCS K CIIeHUAIN3UPOBAHHON OpraHU3alIHH.

3. OnpenesieHue HAJTUYUSA OJTYKIAIONIUX TOKOB B 3eMJIe

Hanuune OmyXInaromux TOKOB B 3eMJie ONpEeNseTcs MO pe3yibTaTaM HM3MEpPeHHH pa3HOCTH
NOTEHIIMAJIOB MEX/y IPOJIOKEHHBIMH B JAHHOM paiiOHE TOJ3€MHBIMH METAIITHUYECKUMH COOPYKEHUSIMU U
3eMiIen.

[Ipu OTCYTCTBHM MOJ3EMHBIX METAJUIMYECKUX COOPYKEHUI HaIHMuue Oy IAIOUINX TOKOB CIEIyeT
OTIpeNIeNIATh, U3MEPSIsl PA3HOCTh MOTEHIIMAIOB 110 JIBYM B3aMMHO NEPIEHAMKYJISIPHBIM HAIpPaBJICHUSAM MIPH
pa3zHoCce U3MEPUTENBHBIX 31eKTpoaoB Ha 100 M (puc. 113.3).

[Tpu mpoBeneHUN U3MEPEHHs UCHOIB3YIOTCS MEIHOCYIb(AaTHBIE AIMEKTPObl CPAaBHEHHSI, KOTOPbIE
noa0MparoTCs Tak, YTOOBI Pa3HOCTH 3.7.C. IBYX AJIEKTPOAOB HE MpeBblmana 2 MB.

Bo3MoxHBI 7Ba BapuaHTa PACHOJOXKEHUS HW3MEPUTENBHBIX JJIEKTPOAOB HA MECTHOCTH:
napauiensHo OyayIueil Tpacce coopy)KeHus, a 3aTeM MEePHEHIUKYIISIPHO K OCH TPAacChl U B COOTBETCTBUH
CO CTOpOHaMU cBeTa. Bropoii BapuaHT yJ00€eH B TeX CllydasiX, KOTrJa U3y4aroTcs KOPPO3HOHHBIE YCIOBUS
LIEJIOTO paiioHa, a TAKXKe MPH CI0KHOM Tpacce MOA3EMHOTO COOPYKEHHUS.
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Puc. N3.3. Cxema namepennii Ana obHapyxenns

Gnyxpaioumx TOKOB B 3emne:
1 ~ MEAROCYALDATHYIE NEXTPOALY, 2 — M3DMMPOBaHHLIE NPOROAA;
L, ~ PaCcCTORHUE MEXTY MIMEDHTENbHLIMU 3/1EKTPOAAMM

[Ipu npoBeneHun u3MepeHUil HEOOXOIMMO OCOOCHHO BHMMATEIIBHO CJICAWTH 32 MOAKIIOYCHUEM
ocruutorpada. Ecnm  M3MepuUTeNbHBIE AJIEKTPOJBI  PACIMOJIOKEHBI IO  MPEIojiaraeMoil  Tpacce
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COOpPY)KEHHs, TO M3MEpUTENbHBIA IIyn ocuuwiorpada momKeH OBITh MOAKIIOYEH K AJIEKTPOAY,
HaIpaBJIEHHOMY B CTOPOHY Hauaja Tpacchl. DJIEKTPOJbl, YCTAHOBJIEHHBIE NEPHEHAUKYISIPHO, CIENYET
COCIMHATH TaK, YTOOBI "HIKHUI" 3IIEKTPOA MOJKIIOYAJICS K M3MEPHUTEIbHOMY INyIMy ocumuiorpada, a
"BepxHHM" - K 3KpaHy ocumuiorpada. Ilpu pacmosnokeHHUH 53JIEKTPOJOB IO BTOPOMY BapHaHTy K
U3MEPUTEIIFHOMY LYy OocLmIIorpada MoAKII0YatoTCs 3JEKTPO/Ibl, ODUEHTUPOBAHHBIE HA 0T U 3amaj, a K
JKpaHy - Ha CEBEP U BOCTOK.

Ecnu nzMepsiemast pa3HOCTbh MOTEHIMAIOB YCTOMUYNBA, T.€. HE U3MEHSETCS 10 3HAUYEHUIO U 3HAKY,
3HAUYUT B 3€MJI€ IPUCYTCTBYIOT TOKH ITIOUBEHHOT'O MPOUCXOKICHUS.

Ecnu u3MepsieMast pa3HOCTb IOTEHLHMAIOB MMEET HEYCTOMYMBBIA XapakTep, T.e. U3MEHSETCS IO
3HAYEHUIO W 3HAKy WIM TOJBKO IO 3HAUYEHHUIO, 3TO YKa3blBa€T HAa HalU4ue OIYXJAIOUIMX TOKOB OT
[IOCTOPOHHUX MCTOYHHUKOB.

IIpnaoxenne 4

Onpez]eﬂelme CONMPOTUBJICHUA UCKYCCTBCHHOI'0 3a3€MJIUTEJIA 3JICKTPOYCTAHOBKHA 0e3 yuera
OTXO0AA I MX KOMMyHI/IKaHl/Iﬁ

C nomompro mpubopa KJ/I3-1 ompenensiercs monst ((x) pacTeKkaHusi TOKa IO OTXOISAIUUM OT
AJIEKTPOYCTAHOBKM KOMMYHMKAIMsIM B IIPOLIEHTaX OT CYMMapHOrO TOKa HCTOYHHMKA (C Yy4YeTOM
TF€OMETPUYECKUX Ppa3MEpOB KOMMYHHUKaIMil). VYka3zaHHas paboTa MOXeT OBITh BBIMOJHEHA C
UCTIONb30BAHUEM CENIEKTUBHBIX TOKOM3MepuUTenbHBIX Kiemed wiu MIIM mpubopa K/3-1. Jlns atoro
3amonasiercs Tadi. [17.2 (cMm. npunoxenue 7):

¢ nomouipto MIIM ¢ukcupyercss HanpsHKEHHOCTb MAarHUTHOTO TIOJISE HEMOCPEICTBEHHO Ha
npoBoze, npucoeauHeHHoM K MIIT, a Takxke Ha pa3iMuYHBIX PACCTOSHUSX OT HETO, COOTBETCTBYIOLIMX
pannycaMm Kabemnei, MeTaJFIOKOHCTpYKUUi ornop BJI, umeromux Tpockl, 1 TpyOOIPOBOIOB, OTXOASAINX OT
JIEKTPOYCTAHOBKH; IOJyUYEHHbIE 3HAUEHUS HAIPSHKEHHOCTHM MAarHMTHOTO Moiig cooTBeTcTBYIOT 100%
IIPOTEKAHUS TOKa;

ONpeNeNIeTCsl MarHUTHOE TI0JI€ Ha KaXAOM U3 Kaleneid, TpyOONpoBOJOB M JIPYTHX
METAJUIOKOHCTPYKIIUH, OTXOIAIIMX OT DJEKTPOYCTAaHOBKM, 0€3 H3MEHEHHMS CXEMbl COCIWHEHHH W
3navyenus Toka UIIT; pe3ynbrarel uamepenuil 3anuceiBatorces B Tadu. 117.2 npunoxenus 7;

BBIUHCIISIETCS] IPOLIEHT PACTEKAHUS TOKA MO OTXOISALIUM OT 3JIEKTPOYCTAHOBKM KOMMYHUKALIUSM;

COIIPOTUBJICHUEC 3a3€MIIUTCIIA R.j OLICHUBACTCA C YUECTOM R3y H JOJIU TOKa ((X) , IPOTCKAOLICTO 110
OTXOJAIUMM KOMMYHUKAIUAM, 110 BBIPAKCHUTIO

~ 100R;y
~ (100-0)

IIpunoxenne S

YuciieHHbIH pacdeT 3Y 3J1eKTPOYCTAHOBKHU

Uucnennslii pacuer 3Y NpPOM3BOIUTCS B IENAX aHadM3a U BBIPAOOTKM pPEKOMEHIAIMHA IO
pPEKOHCTPYKIMHU 3Y IHEProoOHEKTA.

B xo7ie pacueToB MPOM3BOAUTCS CONOCTABIEHUE H3MEPEHHBIX 3HaYeHUH Ry , Uy, ¢ pacueTHbIMU.
Omnpenensitores 3HaueHuss R3y NpPU MPElebHO BO3MOXKHBIX YICIBHBIX COMPOTHBICHHUSX IPYHTA, & TAKKE
sHayenus U, 1o Bcel TeppUTOpPUM SHEProoObEKTa IIPH 33aJaHHBIX 3HaueHMAX TokoB K3 u Bpemenu

OTKJIFOUEHUS AJIEKTPOOOOPYI0OBaAHUSI.
B MOCKOBCKOM DJHEpPreTHYeCKOM HWHCTUTYTE paszpaboTaHa crenuanbHas mporpamma ORU,
MO3BOJIAIONIAS MPOU3BOJUTH UWCICHHBIM aHanu3 3Y ¢ YJIOBIETBOPEHHUEM CIEAYIOIIUX TEXHUYECKUX
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TpeGoBaHuil:

1. Bo3moxHocTh pacueta 3V, COCTOALIMX M3 TOPU3OHTAIBHBIX M BEPTUKAJIbHBIX 3JIEMEHTOB U
UMEIOIMX CETKY NMPOU3BOIBHOM KOoH(Urypamuu. IIporpaMMa gomkHa MO3BOJIATE JOCTATOYHO MOAPOOHO
onuchIBaTh KOH(purypauuio 3Y Ha 1octatouHo 0o0mboit Teppuropuu (10 500 M x 500 m).

2. BO3MOXXHOCTb yu€Ta HaJIM4Us DJEMEHTOB, HAXOAALIUXCA HaJ 3€MJIEd M IIyHTHPYIOIIHMX
aneMeHThl 3Y (3a3eMiIsieMble paMbl allapaToB, MOPTaibl, 3a3€MJICHHBIE TPYObl Pa3IMYHOTO Ha3HAYCHMS,
9KpaHbl Kabeneil BTOPUYHBIX IeTel U T.11.), a TAK)Ke €CTECTBEHHBIX 3a3eMJIUTENICH.

3. BO3MO>XHOCTB y4€Ta CONPOTHUBIICHUS BCEX 3JIEMEHTOB 3Y.

4. Bo3MOXHOCTh pacyeTa napameTpoB 3VY:

corpoTuBiieHUs] 3Y MpH YCIOBHM SKBUIMOTCHLIMAIBHOCTH BCEX 3JIeMEHTOB 3Y (cTaTMUYEeCKHi
pPEXUM);

conpotuBiieHuss 3Y € y4eTOM IpPOJOJILHOTO CONPOTHUBIIEHUS TIOPU30HTAJIBHBIX 3a3eMIIMTENEH
(IMHAMUYECKHUI PEXIM);

pacnpeneneHns TOKOB 110 BceM (TI0J36MHBIM M HaJ3€MHBIM) AyIeMeHTaM 3Y B peKuMe MPOTEKaHUs
1o HeMy TokoB K3;

pacnpeneneHns NOTEeHIUaNoB 1o 3Y B pexuMe NpoTeKaHus 1o Hemy Toko K3;

pacnpeneneHus MoTeHIMana 1Mo NOBEPXHOCTH 3eMJIN B pexume npotekanus 1o 3Y tokos K3. Ilpu
3TOM JIOJKHa MMETbCS BO3MOXKHOCTH pacueTa paclpelielieHusl MOTeHLIHana B Jr000# 3amaHHON (MiH
BBIZICJICHHOW) YacTH 3V

HaINpsHKEHUS! MPUKOCHOBEHUS U LIaroBOT0O HANpsHKEHUs B 000N Touke 3Y B pexXHMe MPOTEKaHHS
1o HeMy TokoB K3.

IIpnaoxenue 6

"YTBEPXIAK"
T'JIaBHBIM MHXEHEP

HalVMMEHOBAHME BHepIrooOwBeKTa

nognmck, ¢.m.o.
" " 200 1.
maTa B

IMACHOPT
HA 3ASEMUIAIOLIEE YCTPOUCTBO SQHEPI'OOBBEKTA

IaTa BBOZIA B BKCIJyaTalLMio

IaTa KanMTaJIbHOT'O PeMOHTa (PEeKOHCTPYKLMM)

MaTepuall 3as3eMIUTETIEN

[Ipodmiib COEOMHUTEJIBHEIX MIMH

CeueHMe COEINUHUTEJILHHX UIMH

Ty®muHa 3BajieraHusda WMH 3a3eMIInTesieN

VICIIOJIHUTEJIbLHEIE CXEeMEBl 3al3eMIISKIUX YyCTPOMCTR

JJIEKTPOMATHUTHAS COBMECTMMOCTL ODOPYIOBaHMUSA

PemeHye O NPUTOOHOCTM 3a3eMIAIEro YyCTPOMCTBa K 2KCIJIyaTaluM:
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Pe3yabTaThl IPOBEPKH 323eMJISIIOLIET0 YCTPOCTBA JHEProodbeKTa

N | Haumeno- Hara ConpoTusieHnue ConpotuBienue Crenens xoppo3uu | [IpuronHocts k [Hara IIpumeua-
nn BaHUE IIPOBEPKU pacTeKaHUIO pacTekaHuIo Toka 0e3 3a3€MIIMTENSA IKCILTyaTaluu clenyomen HUs
o0beKTa ToKa, OM OTXOJALINX IIPOBEPKHU
KOMMYHUKaui, Om
Pe3yibTaThl IPOBEPKH CBA3EH 000PYI0BAHHSA YJHEPIrOo00bEKTA C HCKYCCTBEHHBIM 3a3eMJIMTE/IeM
N | OGopyno- Hara Hanuuue cBsa3u ConpoTuBieHNE CBA3U Crenenb IIpuronHocTs [Hara IIpume-
nn BaHUE IIPOBEPKU 00OpYJIOBaHUS C | MEKAY 00OPYJOBaHUEM 110 | KOPPO3HH, 3a3€MIIMTENSA clenyomen YaHUS
3a3eMJIIOIIHAM UCKYCCTBEHHOMY % 000pyI0BaHUS K IIPOBEPKHU
YCTPOMCTBOM 3azemiuutento, Om 3KCIUTyaTaluu
Pe3yibTaThl KOHTPOJIBHBIX H3MEPEeHH I HANIPSIZKEHUS IPHKOCHOBEHUS HA YJHEProodbeKTe
N | HaumenoBanue [Hara Pacuernsiit | Bpems cpabarbiBanus Haubounpiiee 3HaueHne CootBercTBHE [Hara
nn 00BeKTa npoeepku | Tok K3, kA 3aIUTHI, C HaIpPsDKEHUS IPUKOCHOBEHUS, HOPMAaTUBHBIM clenyomen
B JOKyMEHTaM [IPOBEPKHU
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Caenenust 00 U3MEHEHUSIX M0CJIE PEMOHTA WIH PEKOHCTPYKUNH 3Y

[Iepeuenn Bun pabot (3amena obopymoBanusi, | Bpems npoenenus | OpraHu3anus-ucIoIHU- OTMeTKa O BHECEHHH U3MEHEHUM B
W3MEHEHUH! PEMOHT, PEKOHCTPYKLIUS ) pabor Telb UCIIOJIHUTEIIbHYI0 cxeMy 3Y
Bexomocts 1edexroB
N JlaTa mpoBepku O6opynoBanue Win OOGHapy>KeHHbIE VYcerpanenue nedekToB
TLIL rpyrma o6opysoBanKa AeexTrI Opranuzanus-ucroJi- OtMmeTka 00 ycTpaHeHUH Hara
HUTENb neheKToB
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IIpunoxenne 7

[TPOTOKOIJI
[IPOBEPKV COCTOSAHMA 3AZEMIAKNIETO YCTPOMCTBA

Iic

HalMeHOBaHNte
n n 200 T

Haz3BaHME NPennpusaTus

1. Henp mu3MepeHUM

N

[IoronHbEIe YCIIOBUSA
3. CpencTBa M3MepeHUM

4. Pe3ynpTaThl IPOBEPKU U U3MEPEHUN
4.1. IlpoBepka METAIJIOCBSI3€H, CEUEHUS AJIEMEHTOB, KOHTAKTHBIX COEIWHEHHUH, KOPPO3UOHHOIO

cocrosguus 3Y

Mecro npoBepku Xapakrep HEUCIPaBHOCTU

4.2. OnpexaeneHue peanbHON cxeMbl 3Y
4.2.1. Ilepeuenpb He3a3eMIIEHHOTO 000PYIOBAHUS

Taoauua I17.1

HanmenoBanue o6opyaoBaHus XapakTep HEUCIIPABHOCTH

4.2.2. Pe3ynbTaThl U3MEPEHUI COMPOTUBIICHHUS CBSI3U IEKTPOOOOpyaoBaHus ¢ 3Y

Ta6amuna I17.2
Touku nOoAKIIOYEHUS I.. A U,.. B Zenaoo (C IpUMCHEHHEM Zs50
VCTOYHUKA NMUTAHUS KJ3-1
'Z[ ) ZCB U3M
KH
1 2
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BakJIndeHne

4.3. U3mepenue conpoTusieHus 3Y

Conpotusnenue 3Y r/r
MIpH 33/1aHHOM

3HAYCHUU 7,

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

0,8

0,9

RPBM OM r3T =

Conporunenue 3V, onpeaesaeHHOe 0 3aBUCUMOCTH

Ry =1/ ) ,Om.

Cesonnblii ko3¢ dunueHt conporusienus K, =

Compotusnenue 3Y Ryy=K, R, = , Om.
BaKJInUeHne

4.4. IlpoBepka HanpspkeHUs Ha 3Y

3HadcHUE TOKa, CTCKArOUICTO C 3a3CMJIUTCIIA B 3CMJIIO ITPU OI[HO(I)BBHOM 3aMbIKaHHUH Ha 3EMIJIIO:

Lz = KA.
Hanpsokenue Ha 3Y: Usy=Ryy Ly - KB.
3akJjinyeHue

4.5. HanpspxkeHne NpUKOCHOBEHHSI HAa 000pyAoBaHNH (KOHCTpyKLusax) OPY

Tok 3aMBIKaHMSI Ha 3eMJII0 i3 = KA.
Bpewms oTkiItoueHus T = C.
Hopma HanpshkeHus MPpUKOCHOBEHUS B.
N MeCTO I/ISMCpeHI/IH R3Y: UI/ISM/ ImM (HO HPHGOPY) ROCH Unp B
IL.I1. xOM
SaKJInUeHre
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