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BBE/IEHO BIIEPBBIE

Hactosmue  Mertoanueckue — yka3aHHsl — paclpoCTpaHsitoTcss Ha  mepcoHan  AQO-3Hepro,
MEXKCHUCTEMHBIX  3JekTpuueckux cereit (MOC), mpenmpuatuit MOC u  mOpeanpuaTHi,
9KCIUTyaTHPYIOUIUX 3JIEKTPHUUECKUE CETH, JIEKTPOCTAHIMH, MPOEKTHBIX, CTPOUTEIbHO-MOHTAXKHBIX U
HaJIQJI0OYHBIX OpraHu3alui, 3aHUMAIOIIUXCA AKCIUTyaTaluel, MPOeKTUPOBAaHHEM U CTPOUTEIHCTBOM
3a3eMJISIIOIINX YCTPOHCTB (3Y) 9HEProoObEKTOB.

B Metoandecknx ykazaHUSX MPHUBEICHBI METOABI KOHTPOJIS M UCIBITaHUNA 3Y MOJCTAaHIMK U OTIOP
BJI, meToms! mpoBepkH NMPOOMBHBIX MpeJOXpaHUTeNeH U 1enu ¢a3a-Hyis (B yctaHoBkax 1o 1000 B) B
MpoIiecce IKCIUTyaTallll U IIPHU IIPUEMKE BHOBb COOPY)Ka€MBIX MJIIM PEKOHCTPYHpYyeMbIX 3Y, a Takke
yKa3aHbl HCIOJIb3YyEMbIE ITPU 3TOM NPHOOPBI.

1. OB E MTOJIOKEHUA

1.1. Xapakrepuctuku 3Y JOIDKHBI OTBeYaTh TPEOOBAHMAM OOECIICUCHHMS IIEKTPOOE30IaCHOCTH
00CITy)KMBAIOLIETO TIEPCOHANA M 00eCleynBaTh B HOPMAIBHBIX M aBAPUHHBIX YCIOBHUSX CIEIYIOIIHE
9KCIUTyaTallMOHHbIE (DYHKIMHU 3JIEKTPOYCTAHOBKH:

JIEWCTBHE PENIeHHBIX 3alUT OT 3aMBIKaHHS Ha 3€MJIIO;

JIEWCTBHE 3alIUT OT NEepEeHANPSIKCHNUI;

OTBO/] B TPYHT TOKOB MOJIHHH;

0TBOJ] pabOYMX TOKOB (TOKOB HECUMMETPHH H T.11.);

3aIIUTYy W30JISIIUHM HU3KOBOJIBTHBIX LIETel U 000py0BaHuS;

CHIDKEHHE 3JIEKTPOMArHUTHBIX BIMSHUNM Ha BTOPUYHBIE 1IETIH;

3aIIUTY MOJ3EMHOT0 000PYAOBaHUS U KOMMYHHKAINI OT TOKOBBIX MEPETPY30K;

CTa0WIN3AIMIO TIOTEHINAIOB OTHOCUTEIBHO 3€MIIH U 3aIUTY OT CTATHYECKOTO AIIEKTPHUYECTBA;

obecrieueHne B3pbIBO- U T10Kap00e30MacHOCTH.

1.2. OCHOBHBIMU NapaMeTPaMU, XapaKTEPU3YIOUIUMU COCTOAHUE 3Y, SABIAIOTCS:

conportuBiieHne 3Y (JUIs 3IEKTPOYCTaHOBOK ITOJICTaHIINH, 3JIeKTpocTaHIMi 1 orop BJI);

HanpsbkeHue Ha 3Y IpU CTEKaHUU ¢ HETO TOKA 3aMBIKaHUS HA 3€MIIIO;

HalpsHKeHHe MPUKOCHOBEHMsI (JUIA 3JIeKTpoycTaHOBOK Bhime | kB ¢ ad¢exTnBHO 3a3emMileHHON



HelTpansto, kpome onop BJI).

JlomoMHUTENBHBIMU  XapakTepucTukamMu 3Y, ¢ MOMOIIBIO KOTOPBIX MPOU3BOJIUTCA OLEHKA €ro
COCTOSIHUS B IIpOLIeCCe 3KCILTyaTalliy, IBJISIOTCA KaueCTBO U Ha/IeXKHOCTh COEIMHEHUS 3JIeMEeHTOB 3V,
COOTBETCTBHE CEYEHMs W IPOBOAMMOCTH 3JIEMEHTOB TpeOoBaHMAM I[IYD M NpOEKTHBIM JaHHBIM,
UHTEHCUBHOCTb KOPPO3UOHHOTO Pa3pyLICHHUS.

B coorserctBun ¢ IITO mia xontposns 3Y B anexkTpoycTraHoBKax 10 1 kB ¢ m3onupoBaHHOM
HEWTpaJIbl0o  HEOOXOJMMO  NPOU3BOJIUTH  IIPOBEPKY NPOOMBHBIX  INpeNOXpaHuTeNeil, a B
9NEKTPOYCTaHOBKAX 10 1 KB ¢ riryxo3azemMileHHON HEHTpasIblo NPOBEPKY Lienu (asza-HyJlb.

1.3. O6bem u HopMmbl HcnbiTaHuid 3Y ycranosnensl PJI 34.45-51.300-97 "OObeM M HOPMBI
ucrnelTanuit anexrpoodopynosanusa” (M.: HL] DHAC, 1998).

1.4. TlepnoAWYHOCTH NPOBEPKH MapamMeTpoB 3Y cieayromas:

npoBepka 3Y B nonHoM o0beMe — He pexe 1 pasa B 12 ner;

MpOBEpKa B TOH YacTH, I'/le BO3MOXKHO U3MeHeHne 3Y B pe3ynbTare MpOBEICHHBIX paboT, — rocie
MOHTaXa, IepPeyCTPOMCTBA W KAallUTAIFHOIO pPEMOHTa OOOpYIOBaHHMS Ha 3JIEKTPOCTAHIMSAX,
MOJCTAHIMSX U JIMHUSIX 3JEKTpoIepeaayy;

U3MEPEHUE HAMpsKEHUs] NPUKOCHOBEHHSI B JJIEKTPOYCTAHOBKAaX, 3Y KOTOPHIX BBINOJIHEHO IO
HOpMaM Ha HampsDKEHHE NPUKOCHOBEHHUS, — IIOCIE MOHTaXa, MEepeycTpoiicTBa M KalUTAaIbHOTO
pemoHTa 3Y u usmeHeHus Tokos K3, Ho He pexe 1 pas3a B 6 neT (M3MepeHHs JOKHBI BBIIOTHATHCS
IIPY IPUCOEAUHEHHBIX €CTECTBEHHBIX 3a3eMIMTEINIAX U Tpocax BJI);

MIPOBEPKA COCTOSIHUS YCTPOWCTB MOJIHME3AIIUTHl — OAMH pa3 B TOA Iepei HayajaoM TPO30BOTO
CE30Ha;

MpOBEepKa MPOOUBHBIX MPEIOXPAHUTENCH U 1IeTH (a3a-HyIb — He pexe | pasa B 6 JieT.

1.5. Ilpy BOHUKHOBEHUH Ha TeppuTOpHU 00bekTa K3 MM CBA3aHHBIX C HUM aBapUIHBIX CUTYalHUi
Heo0X0IMMo MpoBecTH obcieoBaHre 3Y B 30HE aBapuH U Ha MPUJIETAIOIINX K Hell yyacTkax 3Y.

1.6. PexoMeHyeTcsi MPOBOANTD MPOBEPKY COCTOSHUS 3Y MOCIEe PEKOHCTPYKIHMH, B OCOOCHHOCTH
NPU YCTAaHOBKE Ha 0OBEKTE AJIEKTPOHHBIX U MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

1.7. 11 u3MepeHust COIpOTHBICHUA 3Y U ONpeneNeHus HalpspKeHHs NPUKOCHOBEHUS MHOTHE
TO/Ibl UCIIOJB3YEeTCs PpsAA  NpUOOPOB, pa3NMyalONMXCs OOJIACThIO NPHMEHEHHs, Juara3oHaMu
U3MEpAEMBIX 3HA4YCHUH, CXeMaMM, OMEXOYyCTOMYMBOCTHIO, YaCTOTONH HM3MEPHUTENBbHOIO TOKa M T.II.
Kpatkue xapakTepHUCTUKH NpHUOOPOB NPHUBENEHBI B MPUIOKEHHH 1, TaM e JaHBl CBEIEHHUS O
CpeICTBaxX U3MEPEHUil U KOHTPOJIA, pa3pabOTaHHBIX B IOCIIEAHUE TOBI.

2. METOABI TPOBEPKHU COCTOAHMUA 3Y

[Ipn BBOIE M B Ipolecce SKCIUTyaTalldd KOHTPOJb COCTOSIHUS 3Y HEoOXOAMMO OCYLIECTBISTH
MyTeM TNPOBEPKH BBHINOJHEHHUS MIEMEHTOB 3V, COCIMHEHMS 3a3eMIIMTENICH ¢ 3a3eMIIsieMbIMU
3JIEMEHTaMH M ECTECTBEHHBIX 3a3emumnTened ¢ 3Y, KOPPO3MOHHOI'O COCTOSHHS 3JIeMEHTOB 3V,
HaxXOAALINXCS B 3eMJIe, HANPsDKeHUS Ha 3Y 3JIEKTPOYCTAHOBOK IPH CTEKAaHWH C HETO TOKA 3aMBIKaHHS
Ha 3eMJII0, COCTOSIHUSI TPOOMBHBIX NPEJOXpaHUTEINeH, IenH (a3a-Hyib B 3JEKTpOycTaHOBKax 10 1 kB ¢
TIIyXAM 3a3eMJICHHEM HEHTpaiM, a TakKe H3MEpeHHs CONpOTHUBIEHHS 3Y 3IIEKTPOYCTaHOBOK,
3azemuurenieit ornop BJI n HanpspkeHMst TPUKOCHOBEHMSI.

2.1. IIpoBepka BLINOJHEHUS 3J1eMeHTOB 3Y

2.1.1. Busyanvuas nposepka 3y
BusyanpHast mpoBepka MPOBOAUTCS C LIENbI0 KOHTPOJIS KaueCTBa MOHTAXa U COOTBETCTBHS CECUCHHS
3a3eMIISIIOIINX TIPOBOJHUKOB TpeOoBaHusM mpoekTa u [1YD.
M3mepeHnue cedeHHs NPOBOJHMKOB MPOM3BOIUTCS IITAHTEHIMPKYlIeM. l3mepeHHOe ceueHHe
cpaBHHMBaeTcsi ¢ pacueTHbIM. CedeHHe 3a3eMIISIONIMX ITPOBOAHUKOB Sy, (MMZ) OIpeaeIsAeTCs 110

dhopmyie

t+0,1
S, 21,/ 0D @)
60
rze |, - ToK 3aMBIKaHHS Ha 3eMJI0 (TOK, CTEKAIOUIMH B 3eMJIF0 Yepe3 MECTO 3aMBbIKaHus), A (s

OPY mnoacranmuii 6-35 kB — TOK ABOHHOIO 3aMBIKAHHS Ha 3€MIIIO 1§1’1), mis OPY

nozcranimii 110-1150 kB — Tox opnogasHoro K3 1 §1) );



T - BpeMsl OTKJIIOUEHUs 3aMbIKaHUs Ha 3eMIII0, C (BpeMs AEHCTBUS OCHOBHOM 3aIUTBI U BpeMs
paboTHI BHIKITIOYATEIIS).

Ocoboe BHHMMaHWE CIEIyeT YACNUTh  3a3eMJIAIONIMM  NPOBOJHMKAM  OT  HeHTpajel
TpaHcopMaTopoB, KOPOTKO3aMBIKATEIEH, IIYHTUPYIOIMINX U AYroracsiiuxX peakTopoB. VX cedeHue
JIOJDKHO COOTBETCTBOBATh MAKCUMAJIBHOMY JUISL JAaHHOM MOJCTaHIIUH.

VYMeHblIIeHHEe CeYeHHsl U3-3a KOPPO3MH NPOUCXOAUT B MEPBYIO OYepelb HEMOCPEACTBEHHO IOA
MOBEPXHOCTHIO TPYHTa, IOJTOMY IpuU KoHTposie 3Y B Tpolecce OHKCIUTyaTalluu o00s3aTesbHa
BBIOOpOYHAs MPOBEPKa 3a3eMIIAIONINX IPOBOJHUKOB CO BCKPBHITHEM I'PYHTa Ha IIyOMHY mpumepHo 20
CM.

Koppo3uoHHbIEe TNOBpEXICHUS IMPOBOAHUKOB Ha Oojplield TiyOMHE, a Takke B CBapHBIX
COEJMHEHUSIX BBIABIIAIOTCS MPH U3MEPEHUSX HANPSLKEHUH IIPUKOCHOBEHUS U IPOBEPKE METAIIOCBA3EH.

Ecnu x 3Y nojcraHumu noAcoequHsIeTcs Ipo303aIuTHbI Tpoc BJI, To TOk yepe3 Tpoc MOXeT ObITh
paBeH:

021 ?(,1) JUISL CTaJIbHBIX TPOCOB;
0,71 ?(,1) JUIS cTalealfOMUHUEBBIX

1 o o
(3mecw 1 ?E ) — ok onHodasznoro K3 Ha mposepsiemoii BJI BOMU3U MOACTaHIIUK, KOTOPBIA MOXKHO

HPUHATH paBHBIM TOKy K3 Ha cooTBercTBytomem OPY).
Homyctumbie TOKH |, (KA) I8 pasIUUHBIX MapoK TIPO303aIIUTHBIX TPOCOB MPU BPEMEHHU
otkimouenus K3, pasHoM 1 ¢, mpuBezeHs! B Ta0mI. 1.

Tabnuya 1
Mapka Tpoca |on KA
I1C25 15
I1C35 2,0
I1C50 3,0
I1C70 4,5
AC-35 55
AC-50 7,2
AC-70 10,3
AC-95 14,4
AC-120 17,1
AC-150 22,2

[Tpn nHOM BpeMEHH T JOMYCTUMBIH TOK |, ; MOYKHO OTIPEJETNTH 10 BBIPAXKECHHIO

1,05 101

I =2~ Aod 2
OI T m ( )

I[Ipn Bu3yansHOM KOHTpose 3Y TMPOBOIUTCS TPOBEpKa OONTOBBIX COeAWHEHHH. bonToBEIe
COEIMHEHUS JOJDKHBI OBITh HaJIS)KHO 3aTSHYTbI, CHA0XKEHBI KOHTPTAHKOH 1 NPYKUHHOHN ITaiO0H.

2.1.2. Onpedenenue peanvrotii cxemuvt 3y

[IpenBapurenbHO  cocraBisieTcs:i pabouyMii  TIaH — pa3MENIeHHs CHWIIOBOTO  000pyHOBaHUSA
3JIEKTPOYCTaHOBKH. Ha mraHe pekoMeHyeTcs HAaHECTH B MacIuTade:

BCIO TEPPHUTOPHIO 3JIEKTPOYCTAHOBKH, BKIIOWAs 3MaHUA M OTIEIHHO CToOsee 00OpyJOBaHME,
HojyIesKaliee 3a3eMIICHHIO;

maructpanu 3Y ¥ TOYKH NPUCOESTUHEHNS K HEMY CHIIOBOTO 000pY/I0BaHuS;

KabOeNbHbIe KaHaJIbl, KOJIOMBI, TPYOOIIPOBOLI;

OrpaXICHHUS;

ABTOMOOWIBHBIE U IEIIEXO0HbIE TOPOTH.

O6paser cxeMblI-IIJIaHa MPEACTABIEH Ha pHc. 1.

OnpeneneHue Tpacc MNPOKIAJKA HCKYCCTBEHHOIO 3a3€MIIMTENS B TPYHTE OCYILECTBISETCA
n3MepuTeNbHBIM KoMiutekcoM KJI3-1. Mcrounuk nepemennoro toka (MIIT) 400 ' moxkmovaeTes K
JIByM Pa3HECEHHBIM II0 TEPPUTOPUM TOoukaM 3Y HCClIeAyeMoil »IeKTpoycTaHOBKH. I[IpoBoasarcs
npoBepka pabOTOCHOCOOHOCTH M KalMOpPOBKAa HW3MEPHUTENBHOM ammapaTypbl B COOTBETCTBUH C



UHCTPYKIHUEH MO SKCILTyaTalluH.

C noMoIbI0 3MepUTeIlsl HaNpspKeHHOCTH MarHuTHoro noiist UTIM onpenensiercst GoH u3mydeHus
MAarHMTHOIO 110JIsl HA TEPPUTOPUHM JEKTPOYCTAaHOBKU IIpHU OTKIr04eHHOM MIIT:

Ha YPOBHE I'PYHTa;

B MECTaxX MPUCOEIUHEHHNS [IIMH 3a3eMJICHHS K 000py/J0BaHUIO;

HaJl KaOeJIbHBIMU KaHaJIaMH, M0l KaOeIbHBIMH JIOTKaMH;

B MECTax MPOKJIAJIKU TPyOOIIPOBO/IOB U BBIXOJd CHIIOBBIX ¥ MH(OPMALMOHHBIX Ka0esel U3 3aHui.

®dukcupyercss HanbOousibliee 3Ha4YeHHE (DOHA M3NTYyYSHUss MarHUTHOrO mojiis. B nmambHeitmem
ycraHaBiuBaeTcs Takoe 3HayeHue Toka MIIT, 4roObl ypoBeHb MarHMTHOTO IOJISI TTOJIE3HOTO CUTHAaja
NpeBbIIIA MAKCUMalbHOe poHOBOE He MeHee ueM B 10 pas.

Omnpenensiercst Tpacca MPOKJIAIKU MarucTpaiel 3azemiieHns 0e3 BCKpbITHs rpyHTa. st atoro UIIT
MOJKIIOUaeTCss K pa3IM4HbIM YAAJCHHBIM OAHAa OT Apyroi Toukam 3Y u ¢ mnomomsio MIIM
OIPEACIIOTCA U HAHOCATCS HA IUIAH MECTA IMPOKIAJAKU U COCIMHEHWH IONEPEYHBIX U MPOJOJIBHBIX
3a3EMIIMTEICH.
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Puc. 1. Cxema-nnaH 3a3eMJISIOIIETO YCTPOMCTBA OJICTAHIIMU:

I Ka6eHLHBIﬁ KaHaJ1;
FOpPISOHTaJ'ILHLIfI 3a3€MJIMTCIIb,
Ha3€MHO€ COCAUHCHHUE C 3a3E€EMJIAOIIIUM yc’I‘pOﬁCTBOM;

I - yKa3aTellb He3a3eMIIEHHOTO 000Py/I0BaHHS;

F———  mopTam;
MOJIHHEOTBO;

° MPpUCOCANHEHHNE 3a3CMJIAIIOLICTO IPOBOJHUKA K 060pyz10}3aH1/1}0;



o 00pBIB 323 MJISIFOLLIETO IIPOBOTHHKA

OmnpenemnsroTes MoA3eMHBIE W Ha3eMHBIE (depe3 OpoHI0 m 0000ukH Kabernel, HyJleBble MpoBOJa,
TpyOOTIIPOBOABI W METAJUIOKOHCTPYKIWH) CBs3M oOopymoBanmsi ¢ 3Y. Omumn u3 BeBomoB WIIT
noakmodaercss K 3Y, a BTOPOH IOCIENOBATEIbHO NMPUCOSAMHACTCA K 3a3eMIITIOIIUM ITPOBOAHHKAM
000pyIOBaHMS, ITOUIEKAIETO 3a36MJICHHIO. Y CTAHOBJICHHBIE CBSI3M HAHOCATCS Ha IuaH. Onpexaensercs
rIyOWHa 3aJeTaHusl TOPU30HTAIBHBIX 3a3€MIIMTENCH M MOA3EMHBIX CBs3eH. s 3TOTO ¢ MOMOMIBIO
matanka WIIM y moBepxHOCTH 3eMid (DHKCHpYeTcs 3HaueHHe HampspkeHHoctH M. Hatumk WIIM
TOHMMAETCS HaJl 3eMyieil Ha BhICOTY hy, pu KoTopoit mHmukaTop UIIM GymeT moKas3siBaTh 3HAUCHHE
0,5 H;. I'myOuHa 3ameranus MuHbl 3a3emutens |, = hy.

IIprmMep onpeneneHns peansHON cxeMbl 3Y MPHUBEICH B IPUIOKEHIH 2.

2.2. lIpoBepka coeqMHEHHS 3a3eMIINTeJIel ¢ 3a3eMJIsIeMBIMH JIEMEHTAMHU,
a TaKiKe eCTeCTBEHHBIX 3a3eMJInTeeH ¢ 3Y

[IpoBepKy KOHTAKTHBIX COCIUHEHHH M METAJUIMYEeCKUX CBs3eil obopymoBaHms ¢ 3Y He0oOXoanMO
OCYIIECTBIITH B!

IIETTH 3a3eMJICHHS HelTpaselt TpaHc(opMaTopos;

IETTH 3a3eMJICHHS] KOPOTKO3aMbIKaTeJeH;

LETTH 3a3eMJICHHS IIYHTUPYIOMNX U AYTOracsAIuX PeakTOPOB;

MecTax COCJMHECHHUS TPO303aIIUTHBIX TPOCOB C OIIOPaMH M KOHCTpYKIsMu OPVY;

MecTax COCIUHECHNUS 3a3eMisieMoro ooopynosanus ¢ 3Y.

KoHTakTHBIE COCOMHEHUS IIPOBEPSIIOTCS OCMOTPOM, IPOCTYKHBAaHHEM, a TaKkKe H3MEPEHHEM
MEPEXOIHBIX COMPOTUBIICHNI MOCTaMH, MUKPOOMMETPAMHU H TI0 METOLY aMIIepMETPa-BOJIBTMETPA.

3HaueHWE COMPOTHBJICHUS KOHTAKTOB HE HOPMHpYETCS, HO TNPAKTUKOW YCTaHOBICHO, HYTO
Ka4eCTBEHHOE MPHUCOEINHEHNE K 3a3eMIINTETI0 0OecIieunBaeTcs NpH MEPEexXoHOM CONPOTHBICHUH HE
6ounee 0,05 Om.

[IpoBepka mMertamutocBszeit o6opynoBanus ¢ 3Y BHINOIHAETCSA Kak Ha pabOYMX, Tak ¥ HA HEPabo4nx
Mmectax. Ecnn 3a3emusiiomuii mMpoBOJHMK HE moacoennHeH K 3Y (HeT CBs3M), M3MEPEHHOE 3HAYCHHE
HalpsOKCHUsT BO MHOTO pa3 OTJIMYACTCS OT 3HA4YCHHH, H3MEPEHHBIX Ha COCEAHHX KOpIycax
000pyIOBaHMUS.

Ha noapcranmmsx HanpspkenneMm 220 kB u BbIle peKOMEHIYETCsl IOMOJIHUTENBHO IIPOBEPSTH
CONPOTHUBIICHHE METAJUIOCBS3M MexXAy 3asemimrteneM OPY u MecroM 3azemieHust HeWTpamn
TpaHcopmaropa. ITO M3MEpeHHE B Cilydae NMPUMEHEHHs M3MEPHTENsl HaNpsDKEHUS NPUKOCHOBEHUS
MPOU3BOJUTCS IO CXeMe, NpH KoTopoit BeiBoakl T, n I, mpubopa coeanHsIOTCS ¢ TOUKOH 3a3eMIIeHHs
HelTpanu TpaHcopmaTopa, a BeiBoabl Ty u I1; coenuusrores ¢ 3a3emmurenem OPY. Ces3b cuntaercs
YJIOBJIETBOPUTEIIHHOMN, €CIIH CONPOTUBIICHNE HE NpeBbIaeT 3HaueHus 0,2 Om.

2.3. lIpoBepKka KOPPO3MOHHOTO COCTOSIHUSI 2J1eMeHTOB 3Y, HAXOASIUIUXCSH B 3eMJIe

3a3eMIIAIOINe YCTPOWCTBA SHEPrOOOBEKTOB MOIBEPTalOTCS COBMECTHOMY BO3JICHCTBUIO TPYHTOBOM
KOPPO3UH U TOKOB KOPOTKOTO M JBOMHOTO 3aMbIKaHUs Ha 3eMii0. BozjaelicTBue OONBIIMX TOKOB
YCKOPSIET pa3pylLEHUE €CTECTBEHHBIX U UCKYCCTBEHHBIX 3a3€MIIUTEIEH.

Ha sHeproo0sexTax Kak MpaBUiIO pa3pyIIatoTCs:

TpyOOIPOBOABI XO3SIMCTBEHHOTO BOJOCHAOKEHHS M aBAPHUHHOTO MOXKAPOTYIICHHUS;

3a3eMJIIIOIIME IPOBOAHUKY B MECTaX BX0Jla B TPYHT, HEIIOCPEJCTBEHHO T10]] IIOBEPXHOCTBIO I'PYHTA;

CBapHbIE COEIMHEHUS B TPYHTE;

FOPU30HTAJIbHBIE 3236 MJIUTEIIN;

HUKHUE KOHIbI BEPTUKAIBHBIX AJIEKTPOIOB.

Paspymienns OpBatoT:

JIOKAJIbHBIE;

MECTHBIE;

o0rmwe.

JlokasibHbIE KOPPO3HOHHBIE OBPEXKACHUS 3236 MIIIOILUX [TPOBOJHUKOB BBISBIISIIOTCS IIPU OCMOTpax
(B OCHOBHOM CO BCKpBITHEM TPYHTa), a TaKKe MPU H3MEPEHUSIX HAIpPsDKCHUS MPUKOCHOBEHUS W
IIPOBEPKE METAIIIOCBA3H.

MecTHast KOppO3usl XapaKTepU3yeTcs IOsBICHUEM HAa IOBEPXHOCTH IPOBOJHHUKA OTIEIbHBIX,
WHOTIa MHOYKECTBEHHBIX, TIOBPEXKIEHUHN B (popMe 3B WIIM KpaTEpOB, TIyOWHA U TIOTIEPEYHBIE pa3Mephl



KOTOPBIX COM3MEPUMBI M KOJICONIOTCS B IMpeaenax oOT JAoJie MWUIMMETpa JO0 HECKOJIBKUX
MWLIHUMETPOB.

OO01m1ast KOppo3usi BOZHUKAET B TPYHTAX € OOJIBIIONH KOPPO3UOHHOM aKTHBHOCTBIO.

JUisd cIIoImHONM IMOBEPXHOCTHON KOPPO3MU XapaKTepHO pPABHOMEpPHOE MO BCel MOBEPXHOCTH
NPOBOJIHMKA MNPOHUKHOBEHHWE B TIJyOb MeTalula C COOTBETCTBYIOIIMM YMEHBLIEHHEM pa3MepoB
MONEPEYHOro ceueHus nneMenTa. Ilocne MexaHnuecKkoro yaneHus NpoAyKTOB KOPPO3UH MOBEPXHOCTh
MeTaJlla OKa3bIBaeTCsl IEPOX0OBATON, HO 0€3 OYEBUAHBIX S13B, TOUYEK KOPPO3UH HJIH TPEIHH.

KonmuecTBeHHast OI[eHKa CTENEHH KOPPO3UOHHOTO U3HOCA MTPOU3BOAUTCS BEIOOPOYHO MO y4acTKaM
KOHTPOJIMPYEMOro 3ieMeHTa 3Y IyTeM H3MEpeHHs XapaKTepHBIX pa3MepoB, 3aBUCSIIUX OT BHIA
KOppOo3uU. OTH pa3Mephbl ONpeAeNsioTca IOcle YAaleHUs C IMOBEPXHOCTU 3JIEMEHTa IPOIYKTOB
KOpPpPO3HU.

IIpu crulomHON MOBEPXHOCTHOM KOPPO3MM XapaKTEPHBIMU pa3MepaMu SIBISIOTCS JIHMHEIHbIe
pasMephsl TONEPEYHOr0 CEYEHUs IMPOBOAHMKA (AuMaMeTp, TOJIIMHA, IIHPUHA), H3MepseMble
HITAaHT€HIUPKYJIEM.

[Ipu MecTHOI SI3BEHHOI KOPPO3WHM M3MepsieTcsl TIyOuHa OTAENBHBIX 3B (HAIlpUMEp, ¢ MOMOUIBIO
MITaHTeHIMPKYJIS), @ TAKKe TUIOLIAb 3B Ha KOHTPOJIUPYEMOM Y4acTKe.

OnemeHnT 3V M0KeH OBITH 3aMEHEH, €CITU pa3pyineHo oosee 50% ero ceueHus.

Jns BBIABIEGHHMS TEHACHIMH KOPPO3MM W IPOTHO3UPOBAHUS CpPOKAa CIYXOBI 3a3eMIIUTEINeH
PCKOMEHAYCTCA MPOU3BCCTU HU3IMEPCHUA IJICKTPOXUMUYCCKOTO OKHUCIUTCIHbHO-BOCCTAHOBUTCIILHOTO
MoTcHIMalla, yaACJIbHOI0 COIMIPOTUBJICHUA I'PYHTA U OINIPCACIINTE HAJTNINEC 6J'Iy)KI[aIOHlI/IX TOKOB B 3EMIJIC.

Mertoaurka 3TuX U3MEpEeHUH NpUBeAeHa B IPUI0KESHUH 3.

2.4. U3mepenne conpoTusjeHusi 3Y NoACTAHUMNA M JIMHUH dJ1eKTponiepesadyn

2.4.1. Usmepenue conpomusnenus 3Y noocmarnyuii
W3mepenne conpoTHBIECHUS MPOU3BOAUTCS 0€3 OTCOCTMHEHMS TPO303aLIMTHEIX TPOCOB, 000I0YEK
OTXOIIINX Kabened M APYTMX eCTECTBEHHBIX 3a3zeMiIHuTeNied. VI3MepeHus MOIDKHBI BBHITOIHATHCS B
MIepHO/IBI HANOOJIBIETO BBICBIXaHMA TpyHTa. [Ipn mpoBeieHnN H3MEpeHHi B YCIOBHUAX, OTIIMYAFONIIXCS
OT YyKa3aHHBIX, HEOOXOOUMO TPHUMEHATH Ce30HHBIM Kod(pdumment K, (cMm. mpumoxenwme 3).
Comnpotusnenue Rzy onpenensercsa o gpopmyre

R3y = Kc : R3y H3M (3)

rae Ry, — conpoTtusienue 3Y, Noayd4eHHOE PU U3MEPEHUSIX.

Comnpotusienre 3Y u3MepsieTcsl 0 METOAY amIepMeTpa-BOJIbTMETpPa C TMOMOIIBIO OJIHOTO U3
HWKeTepeunciIeHHbIX mpubopos: MC-08, M-416, ® 4103, 5K3-01, ITMHII, 3KO-200, AHY-3, K/13-1,
OHII-1 (cMm. npunoxenue 1). [IpunnunuansHas cxeMa U3MEpPEHUN npuBefeHa Ha puc. 2. TOKOBBIA U
MOTEHIMANBHBIN 3JIEKTPOBI CIEMyeT pacroyiiaraTh Ha OJHOW JIMHUHU 1O TEPPUTOPHU, CBOOOJHON OT
JUHUHA 3JIEKTpoIepeiadll U MOA3EMHBIX KOMMYHUKalMKA. PaccTOsIHUS OT MOJICTaHIIMU IO TOKOBOTO U
MOTEHIIMAIBHOTO DJIEKTPOJIOB BBIOMPAIOTCS B 3aBUCUMOCTH OT pasMepoB 3Y U XapakTepHBIX
0COOEHHOCTEH TEPPUTOPHH BOKPYT MMOICTAHIIUH.
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Puc. 2. [IpuHiunuansHas cxeMa U3MepeHHi conpoTusieHus 3Y:
3V - 3azemuisitonee ycTpoicTBo; I1 - moTeHmampHbIN 371eKTpo1; T- TOKOBBIN 37IEKTPO/T

Ecnu 3a3emimrens NOACTaHIMU MMeeT HeOOJbLIME pa3Mepbl, a BOKPYT HEro MMeeTcsi oOIIupHast
IoIa/b, CBOOO/HASL OT JIMHUH 3JIEKTPOIEpEiaun U MOA3EMHBIX KOMMYHHUKAIUM, TO PacCTOSHHS JI0
ANIEKTPOAOB (TOKOBBIX U IIOTEHINAIBHBIX ) BHIOUPAIOTCS CIEIYIOIUM 00pa3oM:

ry 2 5/1;
rya=05r,.

3necy [ — wambonpmuil nuHEHHBIA pasmep 3V, XapakTepHBIN Uil TaHHOTO THIA 3a3¢MIIHTEINS
(1 3a3eMuuTeENs B BUAE MHOTOYTOJIBHUKA — AWAroHanb 3V, Ui TIyOMHHOTO 3a3eMIIUTEINs — JJIMHA
TIIyOMHHOTO 3JIEKTPOAA, [UIS JIy9eBOTO 3a3€MIINTEIS — JUIMHA JIyda).

Ecnm 3a3emnurens uMeeT O0IbIINe pasMephl, HO BOKPYT HEr0 HET OOIMPHON IJIOIaan, CBOOOTHON
OT JIMHUH 3JeKTponepead v MOJ3eMHBIX KOMMYHHUKAIIMN, TOKOBBII 2JEKTPO/J] CIENAYeT Pa3MECTUTh Ha
pacctosiHuu I, > 3]1. TloTeHIMaNbHBIA AJIEKTPOJ pa3MellaeTcs MOCIe0BaTeIbHO HA PACCTOSIHUU Iy,
pasaom 0,1 r,;; 0,2 1,5 0,3 1,;047r,;05r1,;0,6r,;0,7r,;08r,; 0,9 r,, u npou3BOIUTCSA H3IMEPECHHE
3Ha4YeHUH compoTuBieHHUA. Jlasee CTpoWTCS KpHBas 3aBUCHMOCTH 3HAYEHHS CONPOTUBIEHHUS OT
paccTosiHusA I,,. Eciu KpuBas MOHOTOHHO BO3pacTacT U UMEET B CPEAHEH 4YacTU TOPU30HTAJIBHBIN
y4acTOK (KakK MOKa3aHO Ha PUC. 3), 32 HICTUHHOE 3HAUEHUE COMPOTHUBIICHUSI IPUHUMAETCS 3HAUCHUE TIPU
. = 0,5 r,. Eciam kpuBas HEMOHOTOHHAs, YTO SIBISETCS CIEICTBUEM BIMSHHS Pa3IHMYHBIX
KOMMYHHKAaLUi (II03eMHBIX U HaJ3€MHBIX ), U3MEPEHUS MOBTOPSIIOTCS IPU PACIIOI0KEHUH JIEKTPOI0B
B IPYTOM HaIpaBieHuH oT 3Y.

R.‘W uIm
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Puc. 3. 3aBUCUMOCTH U3MEPEHHOTO COMPOTUBIICHHUS OT PACCTOSHUS TOTEHIIUATLHOTO
3JIEKTPO/a 0 TOKOBOT'O:
a - IPU JOCTaTOYHOM Y/aJIeHUHU TOKOBOTO AJIEKTPOJIa;
6 - TIPU HEJIOCTATOYHOM YAaJICHUH TOKOBOTO 3JIEKTPO/Ia;
1 - xpuBast ipu I, = 3/1; 2 - xpuBas npwu I, = 2]J]

Ecnu xpuBas conpoTHBICHH IUTaBHO BO3pAcTaeT, HO HE UMeeT TOPU30HTAIBHOTO yyacTKa (pa3HuIa
COMPOTHUBIICHUNA, M3MEPEeHHBIX mpu F,, = 0,4 r,. u ry,, = 0,6 r,, mpessimaet 6oiee uem Ha 10%
3Ha4YeHue, M3MepeHHoe mpu r,, = 0,5 r,) U OTCyTCTByeT BO3MOXKHOCTH HEpPEMEILEHUs TOKOBOTO
3JIEKTPO/ia Ha OoJIbllee pacCTOSHUE, BO3SMOXKEH CIICAYIOIIUIT BBIXOI.

[TpoBoasiTcs nBe cepuu U3MepeHuii mpu r,, = 2J1 u r,, = 3/1. KpuBble HaHOCSATCS HA OIUH rpaduk.
Touka nepecedeHns KPUBBIX IPHHUMAETCS 32 HICTUHHOE 3HAYEHUE CONPOTUBIICHHS 3a3EMIIUTEIS.

IIpu ucnons3oBanuu mpubopos M-416, 9K3-01, 3KO-200, AHY-3 kpuBbIle MOTYT HE MEpeceybCs.
B 3TOM ciiydyae pekoMeHIyeTes UCTob30BaTh mpudopsr MC-08, @ 4103, ITHUHII.

IIpu mpou3BOJCTBE U3MEPEHUIT B KaueCTBE BCIIOMOTaTENIbHBIX 3IEKTPOIOB IPUMEHSIOTCS CTalbHbIE
CTep>KHU WK TpyOsl quaMeTpoM 10 50 MM. CTepHU JOJKHBI OBITh OUMIIEHBI OT KPAacKH, a B MECTe
MPUCOETMHEHNSI COCMHHUTENIBHBIX MPOBOJAHMKOB W OT pikaBuuMHBL. CTepKHM 3a0MBaOTCS WM
BBUHYMBAIOTCS B TPyHT Ha rayouny 1,0 - 1,5 M. B ciayyae HeoOXOAMMOCTH TOKOBBIH 3JEKTPOJ
BBINOJIHACTCS U3 HECKOJIBKHX MapajlIebHO COSANHEHHBIX 3JIEKTPOJIOB, Pa3MEIIaeMbIX 110 OKPYKHOCTH,
¢ paccrostareM Mexay aumu 1,0 — 1,5 m.

IIpu BBIOOpPE TOKOBOIO 3JEKTpOJa HEOOXOJUMO BBINOJIHHUTH MPOBEPKY COOTBETCTBUS
COTIPOTHUBIICHUS TOKOBOM LIENM TEXHHYECKUM JAaHHBIM MPHOOpa, ¢ MOMOIIBI0 KOTOPOTO IMpeJIaraercs
MpOM3BECTH U3MepeHHs. J[omycTuMoe CONpOTHBICHHE TOKOBOW IIENHU (C BJIEKTPOAOM) y PAa3TUUHBIX
npuOOpOB MMEET pa3NnyuHble 3HAYEHHS W 3aBHCUT TaKKe OT BBHIOPAHHOTO JHara3oHa H3MEpEeHHs
conpoTHuBIeHNA 3a3emieHus. st mpudopa @ 4103, Hampumep, TOMyCTUMOE CONPOTHBIICHUE TOKOBOI
[IENH B 3aBUCUMOCTH OT BRIOPAHHOTO JMara3oHa u3MepeHuit MmeHsercs ot 1 10 6 kOm.

Jl1 IpoBepKH CONPOTHBIICHUS TOKOBOW LIENIM HEOOXOAMMO B Hayale BCEX M3MEPEHUH 00beINHUTh
BeiBOIbI T; m II; npubopa, cOEAMHHTH HMX C TOKOBBIM 3JEKTPOJIOM U BBIIOJHHUTh H3MEPEHHS
COTIPOTHBIICHUS TOKOBOH IIETTH.

IIpu oKcrutyatarud  3J€KTPOYCTAHOBOK MOXET BO3HHUKHYTh HEOOXOMMUMOCTH  OMpEIETHTh
COTIPOTHBIICHHE UCKYCCTBEHHOTO 3a3eMIINTENS MJIM COTIPOTHBIICHUA CBA3M o0opynoBanus o 3Y. Takue
M3MEpEHUs] MOXKHO OCYIIECTBUTH C TMOMOIIBIO, HANpUMep, H3MepUTENbHOTO KomIuiekca KJI[3-1
(mpunoxxenue 4).

2.4.2. U3mepenue conpomusnenus 3azemaumenei onop BJI

Meronuka W3MepeHHs] CONPOTHBICHUS 3azemuuTeneii omop BJI 6e3 rpo3ozammrTHOTO Tpoca
MPAaKTHYECKH MAJIO OTIIMYAETCS OT U3MEPEHHUS COIPOTUBIICHHUS 3a3EMIIUTEIICH TOACTAHIINH.

ITockoapky 3Y ¢ OOJSBIIMMH pa3MepaMd B IUTaHE PEOKO NPHUMEHSIOTCS Ha omopax BJI, B
OOJIBIIMHCTBE CIYYacB yIOBJICTBOPUTEIbHBIC PE3yIbTAThl MOT'YT OBITH MMOJYYECHBI IIPH PACIOI0KECHUH
ANIEKTPOAOB MO JABYXJIY4eBOW CXeMe IpPH PACCTOSIHUM MEXIy 3JEKTPOJaMH, YAOBIETBOPSIIOIEM
COOTHOIIICHHSIM:

r3l'l = r3T = 155II; rTH = H’



rae I, — pacCTOSHUE MEXy TOKOBBIM U MOTEHIUAIBHBIM AJIEKTPOAaMHU.

Paccrosinue I,; TOMKHO U3MeEpAThCS OT kpasg 3Y U BO BCeX CIydasx JOKHO COCTaBISTH HE MEHEE
30 M OT TeJsa ONOPBHI.

B cimyyae HEBO3MOXHOCTH WM HELEIecOOOpPa3sHOCTH OTCOSNUHEHHS OT Tela OIOpHI
IrpO303aLUTHOrO TPOCA U3MEPEHHE CONPOTUBIICHHS 3a3€MIIUTENIS OIIOPBI MOXKET BBIIIOIHATHCS:

C IIOMOIIBbIO TOKOU3MEPUTEIIBHBIX KIICLIEH;

merogom Cu6HUND;

UMITyJIBCHBIM MeTooM MOU — DJTHAIL

Meron wu3MepeHHs C IOMOILIBIO TOKOM3MEPHUTEIbHBIX KIELICH 3aKII04aeTcss B H3MEPECHUU
CYMMAapHOTro TOKa, MPOTEKAIOLIEr0 MO BCEM 3a3eMIIAIOLIMM CIIyCKaM, HOTaM WM CTOMKaM OHOpBI, U
MOTEHLUANIA 3a36MJLIOLIETO CILyCKAa OTHOCHUTENBHO BCIIOMOIATENBbHOIO 3JEKTPOJA, INOMELICHHOIO B
30Hy HyJeBoro mnoTeHuuana. ComnpoTHBICHHE 3a3eMIIMTENeH ompefensieTcs Kak OTHOLICHHE
noteHnuana k cymmapaomy Toky. Ha BJI 110 kB Toku, crekarommue B 3¢MIIIO 110 OIIOpPaM, COCTABIISIIOT
OT HECKOJIBKHMX COT MIJIJIMAMIIEp 10 HECKOJIBKUX aMIiep.

Meton CuoHUND ocHoBaH Ha mcnonbp30BaHuy AByX noTeHuuanbHbIX (I1; u I1;) m 1ByX TOKOBBIX
3JIEKTPOAOB (CpaBHUTENbHBIN — CO U BcrioMorareibHbIi TOKOBbI — BT).

B3aunmMHoe pacnoyioxkeHne yKa3aHHBIX 3JIEKTPOJIOB U KOHTposupyeMoro 3V yka3aHo Ha puc. 4.

Oce mpaced BA

BT

F

Puc. 4. Cxema B3aMHOT'O PaCIOJI0KEHHUS 3JIEKTPOOB IIPH U3MEPEHUH COIIPOTHUBIICHHUS OMOPHI 63
0TCOeIUHEHUs TpocoB mo metoxy Cu6HNUMND

B kauectBe N3MEPUTECIIbHBIX HpI/I60pOB pu peajin3anuu 3Toro MeTojia MoryT OBITH MCITOJIb30BaHbI
CepHiiHble M3MEPUTEIN 3a3eMIICHHUS, a TakKe MPUOOpHl U3 reo(PU3MYECKUX KOMIUIEKTOB. YUHTHIBAs
OYC€Hb MAJIbIC 3HAYCHUA UBMEPACMBIX BECJINYNH, HeO6XO,HI/IMO HCIIO0JIb30BATh YCUJIIMTCIIBHBIC IPUCTABKH.

I/I3MepeHI/ISI MPOU3BOAATCA TPUIKJAbI C BKIHOYCHHUEM HE3aBUCUMOI'0O HUCTOYHHKA TOKa U
W3MEPUTENBHBIX TPHOOPOB Mo cxemMaMm puc. 5. Ilpm 3TOM ompenenstoTcsi MOCIEeI0BATEIFHO TPHU
3HaueHus1 conmpoTuBieHuss R;, R, u R3, cooTBeTcTByrommue cxemam H3MEpeHHUs Ha puc. 5, a, 0, 6.
Hckomoe conporusienue 3Y onopsl Rzy (Ipy HCIIOIB30BaHAH TPHOOpa 63 YCHINTENbHOW MPHUCTABKH)
onpezensercs mo Gopmyiie

R R
Ryy =R =2 - Ry 1,332~ 4
=R R Ry (4)
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Puc. 5. CxeMbI Tpex IOCIEIOBATENEHO HCIIOIb3yEMbIX BADHAHTOB BKIIFOUCHUS H3MEPUTEIIBHBIX
puOOpoB Tpu mMepeHusix mo meroxy CuoHUND (cum. puc. 4)

MnynbcHBIM METOJ HM3MEpPEHHUsl conmpoTuBieHus 3azemuutened MOU — DJIHAIL no3soaser
BBINIOJHATH PA0OTHI IO MPOBEPKE 3a3eMJICHHWS HE TOJIBKO OTAENbHO crosmmx omop BJI m
MOJIHUEOTBO/IOB, HO TaKXXE OMOpP C NPHUCOETMHEHHBIMH I'PO303alIUTHBIMUA TPOCAMH ¥ MOJHHEOTBOJIOB,
CMOHTHPOBaHHbIX Ha mopTanax OPY (puc. 6). B kadecTBe HMCTOYHMKA HCIONB3YeTCS TI'€HEPATOp
arnepHoIMYECKUX MMITYJIbCOB, MOJEIHPYIONIMH 10 BPEMEHHBIM IapaMeTpaMm (opMy MMIyJbca TOKa
MoJHuH (Hanpumep, npudop UK-1).

B kauecTBe TOKOBOTO 3JEKTPOJa UCIOJIb3YETCs CTAILHOW CTepKEeHb AuaMeTpoM 16—18 u nmHoi
800-1000 MM, koTOpEIA 3abuBaeTcs Ha riyOmHy 0,5 M B TpyHT Ha paccTosHHH 50 M OT 0OBeKTa
n3Mmepenuil. [logcoenuHenne BHIHOCHOTO TOKOBOTO 3JI€KTPO/Ia OCYIIECTBIAETCS Yepe3 H30JIMPOBaHHbIE
NpOBOJIA.

C moMonIpio MUK-BOJIBTMETPa M3MEpSIeTCs HaNpsDKEHNE MEXIy MOTSHIMAIBHBIM 3JeKTpotoM u 3Y
oropsl BJI mpu paszianuHBIX paccTOosSHUAX Mexxy HUMH (cM puc. 6). [lo pesynbraram u3MepeHHH
crpoutcs noreHuuansHas kpusas U (1) (puc. 7), mo koTopoit onpeaensercs yCTaHOBUBILEECs 3HAYCHHE
HanpsokeHus (Uycy).

HmnynbcHOE COMPOTHBIIEHHE OMOPHI (MOJHHEOTBO/Ia) ONpeessieTcs 1o hopMmyre

U.
R3yyyn = % ®)
UM

rze |,y — U3MepeHHOE 3HauUeHNE UMITYJIbCHOTO TOKA.

PeaspHOE CONPOTHBIICHWE 3a3eMIIMTEINII OMOPHI OyJdeT MeHbIIe 3a c4eT 00pa3oBaHHs 30HBI
KOPOHMPOBaHMUsI BOKPYI 3a3eMiUTeNnss Opu yaape MonHuu. [loaToMy 3HaueHHe HUMITYJILCHOTO
CONPOTUBIICHUS R3y,, HEOOXOANMO YMHOXHUTH Ha kKoddduimeHt umiynbca K, onpenensembli mo

¢dopmyne
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2.
rze S - IWIoaAb 3a3eMJIIUTENS, M”;
P - YAENbHOE CONPOTHUBICHHUE TPyHTa, OM-M.

Ecnmu ynenpHOe compotuBneHue rpyHTa mnpeBbimaer 300 Om-M, peKOMeHAyeTcs W3MepsTh
COIPOTHUBIICHHUE PACTEKAHUIO ONop ¢ momolusio npubopa KJI3-1, ompenensis yacth ToKa, HAYLIETO B

3CMJIIO.
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Puc. 6. Cxema usmepeHus: conpoTuBieHus 3azemanreneii onop BJI u MonHHEOoTBOIOB:
1 - IMIYECHBIN HCTOYHHUK; 2 - TIMK-BOJIBTMET; 3 - TIOTCHIIUAIBHBII AIEKTPO;
4 - TOKOBBII EKTPOL; 5 - 3a3eMIIIONICE YCTPOICTBO

U!"ET

L

¢

Puc. 7. 3aBucumoctb PA3HOCTHU NOTCHIUAJIOB MEKAY 3a3EMJIAIOIIUM YCTpofICTBOM OIIOPBI U
MNOTCHUIHAJIBbHBIM 3JICKTPOAOM OT paCCTOAHUA MCKAY HUMU

HpI/I MNpOBEACHUN HSMepeHI/Iﬁ C HpI/I60pOM HK-1 OJHOBPEMCEHHO MOXCT IMPOBOAUTHCAH pa60Ta 10
OIIPCACIICHUIO HyTCfI paCTeKaHrsgd TOKOB MOJHHUU W U3MCPEHHUIO IOTCHIUAJIOB Ha IMpUIICraroniux
yJacTKax OSJICKTPOYCTAHOBKHU TIIpU HWMHUTALMKM TOKOB MOJIHUH. I[J'[f[ 9TOI0 CO6I/IpaeTCH cXema,
I/I306pa)KCHHa$I Ha pHuc. 6, a NUK-BOJBTMETP HNPUCOCAUHACTCA MEKAY BBIHOCHBIM 3a3€MJIMTCIIEM U
6J'II/13J'I€)KaH.[I/IMI/I 3a3€MJICHHBIMH YaCTAMU JJICKTPOYCTAHOBKH HWJIH 3HCpI‘OO6’bCKTa. I/IBMepeHHBIe
3HA4YCHHA ITOTCHIMAJIOB (UI/ISM) IIpA TOKE OT HK-1 NIEPECYUTHIBAOTCS HAa TOK MOJIHUA |M:

Uysnl,
U — KI/[ U3M™ M (7)

U3M
2.5. I3mepeHue HANIPSIAKeHNs] MIPUKOCHOBEHMUS

HaHpH)KCHI/Ie TIPUKOCHOBECHUA Unp OIPEACIIACTCA MO BBIPAKCHUIO

R
Unp =1, UI/BM . q (8)
I Rq + ROCH.MI/IH

U3M

rae |3 — 3HAYCHUE TOKA 3aMbIKaHUA Ha 3EMJII0O B MECTC U3MEPECHUA,



U3y — CONPOTHBIICHHE, U3MEPEHHOE NPHOOPOM;

]I/ISM
R, — compoTuBnenue Tena uyenoBeka (Ui ycraHoBok cBbime 1000 B ¢ addekruHo
3a3eMJIeHHOW HelTpaibio R, = 1 kOm);
Rocimm — MHHAMATBHOE U3 BCEX M3MEPEHHBIX Ha 00BEKTE 3HAUCHUI CONPOTHBIICHUS OCHOBAHHSL.
[IprHOIMTHATBHBIE CXEMBI H3MEPUTENBHBIX IENICH TP ONpPECICHIH HANPSHKEHHUS TPHUKOCHOBEHHS
MPE/CTaBIEHB! Ha puc. 8 (K paboYMM OTHOCSTCSI MECTa, Ha KOTOPBIX NPH BBHIIIOTHEHUH ONEPATHBHBIX
MEPEKIIIOYEHNIT MOTYT BO3HUKHYTh K3 M KOTOpBIE NOCTYNHBI A MPUKOCHOBCHUS NMPOM3BOAALIEMY
MIePEKITIOUEHIS IEPCOHAIY).
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Puc. 8. CxeMbl M3MEPHUTENBHBIX LIENeH MPHU ONPeeICHUN HAIPSDKCHUH IPUKOCHOBEHHUS !
a - Ha pabouyeM MecTe; 6 - Ha HepaboueM MecTe

B kadecTBe u3mMepuTeNbHBIX MPUOOPOB MOXKHO ucnonas3oBats [IMHIT, AHY-3, DK3-01, K/I3-1 unn
OHII-1.

TOKOBBI DJIEKTPOJ pas3Melaercs TakuM o0pa3oM, 4YTOOBI BO3MOXKHO TOYHEE HMMUTHUPOBATH
TOKOBYIO I1€IIb, BO3HUKAOIIYIO IIPU 3aMBIKaHUH Ha 3eMJTIO.

IIpu n3MepeHnn HampspKeHHsS NPHUKOCHOBeHHs Ha Teppuropuu OPY 110 kB u Bblme, nuraHue
KOTOpPOT'O OCYILECTBISIETCS OT OJHOM WM HeCKOJbKUX BJI, TOKOBBII 3JI€KTpOJ NEPEHOCUTCS OT Kpast
3a3eMJIMTENS He MeHee ueM Ha 2 /1.

Ecnu noacranmums pacmonaraeTcs Ha TEPPUTOPHN TPOMBIIITICHHOTO PEANIPUATHS, Ha 3aCTPOCHHON
TEPPUTOPUH, TO /ISl YMEHBIICHHS HABOJKM HAIPSDKCHHWS Ha TOKOBYIO Iiemb paboumm Tokom BJI
TOKOBBIM 3JIEKTPOJ MEepeHOCHTCsl He MeHee yeM Ha 200 M OT moacTaHimy u npumepHo Ha 100 M B
CTOpOHY OT nuraromux BJI.

Ecmu m3mepennst Beimonasrorcs Ha OPY 110 kB, ¢ mHH KOTOPOTO OCYIIECTBIISICTCS HHTAHHE
Harpy3kd, a NHTaHWE IIMH B CBOIO OYEpenb OCYIIECTBISIETCS OT aBTOTpaHC(HOpPMATOpa C BBICIINM
HanpspkeHueM 220-1150 kB, TOKOBBIH 37ME€KTPOA MOXHO IPHCOEOMHATh K HEUTPAIM INHTAIOIIETO



aBTOTpaHcopMaTopa.

[IpoBOAHMKK TOKOBOW M MOTEHIHMAIBHOW IENe MOJDKHBI MOAKIIOYATHCS K 3a3€MIICHHOMY
000pY/IOBaHHIO OTIENBHBIMU CTPYOIIMHAMH, TIPH 3TOM HPOBOJHHMK TOKOBOW IENU HPHCOEIUHSIETCS K
3a3eMIISIIOIIEMY ITPOBOIHHKY. [IpOBOAHUK MOTEHIMAIBHOM LIENMH MOET OBITh MOJCOEIUHEH K ATOMY
JKE 3a3eMJISIOLIEMY ITPOBOAHUKY MITH K JIF0O0OH TOYKE METANIOKOHCTPYKIHUH, T.€. K MECTY BO3MOXHOTO
MPUKOCHOBEHUSI.

I[Ipn wu3MepeHun Ha HepaboueM MecTe TOKOBBI BBIBOJ T, mNpuOopa NpPUCOETUHSAETCS K
3a3eMIISIIOIIEH IMHKE KopIyca Onmkaiiiero o00py oBaHus, O KOTOPOIl MOXKET npoTekaTh Tok K3.

[NorenuuanpHas nens ot BeiBoaa [1; mprbopa mojncoenuuseTcs K IIaCTHHE, HIMUTUPYIOIIEH CTOIIBI
HOT YeNloBeKa, pa3zMepoM 25 cM x 25 cM, KOTopast pacroaraercsi IpuMepHo B 1 M oT 060opynoBaHus.
OcHOBaHHe MO IIACTHHON TOJDKHO OBITH BRIPOBHEHO M yBIakHEHO 250 mur Bogsl. [ImacTiHa momxHa
OBITH BBINIOJIHEHA TAaKUM OOpa3oM, YTOOBI MPU HM3MEPEHMSAX Ha HEH MOT pacIojiaraTtbCs 4YeNOBEK,
co3/1aromuii He0OX0AMMOE JaBlIeHHE, KOTOPOE AOJDKHO OBITH HEe MeHee 50 kre/em?,

HanpspkeHnst MpUKOCHOBEHHS HEOOXOJVMO H3MEPSTh B KOHTPOJIBHBIX TOYKAaX, B KOTOPBIX 3TH
3HAYEHHS OMNPEACNIEHbI PacieTOM INPH IPOEKTHpOoBaHWMU. KpoMme TOro, peKOMEHIyeTcsl MPOU3BOAUTH
W3MEpeHus Ha BceX pabodnx M HepabOoUYnx MecTax.

IIpu m3mepenmsx Ha monctaHmsix 110 kB u Bemme BeBoas! [1; u I1, m3MepurensHoro mpubdopa
JIOJDKHBI OBITH ITYHTHPOBaHBI pesuctopoM 1 kKOwm, kak 3To mokaszaHo Ha puc. 8. B mpubopax ITMHIT n
9KO-200 3TOT pe3ucTop BCTPOEH.

Jns ompeneneHuss CONPOTHUBICHUS OCHOBAaHUS cOOMpaceTcsi cxema, IIOKa3aHHas Ha puc. 9.
OmnpeneneHue CONMPOTUBIICHNS OCHOBAHHUS PEKOMEHIYETCsl MPOU3BOINTH y KXKIOH TOUKH M3MEPEHUSL.
Conpotusienue R, m3Mepsercs MeroMmmeTpoM Jrbo ¢ momorrsio nmpudopa OHII-1 (B aToM cirydae k
3a3eMJISIOIIEMY TIPOBOAHHUKY IPHCOeIMHSIOTCS BhIBOABI I1; 1 Ty, a k ocHOBanwmo 1, T5).
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Puc. 9. Cxema n3MepeHust CONpOTUBIEHHUS] OCHOBAHHUS:
1 - merommeTp; 2 -10cKa; 3 - MOPOJIOH; 4 - MeHAs CeTKa; 5 - MOKpas TKaHb

[Ipy wW3MepeHHMM 3HAYEHUH HaNpSKEHMH NPUKOCHOBeHMA Uy, ., Ha YaCTOTE, OTIMYHOH OT
npomsliiieHHor (mpubop KJ/I3-1), Heo6Xoaumo Npou3BOAUTH IEepecueT M3MEPEHHBIX 3HAYCHHWH Ha
MCTHHHBIC 3Ha4yeHWs. IIpyM 3TOM 3HAaUeHHE HaNpshKeHUs NpuKocHOBeHMs Ha uactoTe 50 I (Uyso)
ompenensercs mo Gopmysie

U,
UHp50 :$ ) (9)

I

rae K, - xoadpdunmeHT nepecuera 3HaAUYCHUN HANPsHKEHUST MPUKOCHOBEHUS ¢ acToTsl 400 I'm Ha
gactoty 50 I'm.

B Tabn. 2 mpuBeneHsl 3HaueHus: K, B 3aBHCHMOCTH OT IJIMHBI 3a3eMIISIONIETO O0OpYIOBaHHE
nmpoBogHHKA L.



Tabnuya 2

Koapuument nepecuera K JlniHa ipoBoaHuKa L, M
1 0-5
1,05 5-10
11 10-15
1,15 15-20
1,2 20-25
1,25 25-30

HOHy‘IeHHLIe 3HAa4YCHUA UnpSO COIMOCTABJIAAIOTCA C HOPMaMHU Ha HAIIPS)KEHUE IPUKOCHOBCHUA.

2.6. [IpoBepka HanpsizkeHust Ha 3Y MoACTAHUMIA IPU CTEKAHUH
¢ Hero TOKa 3aMbIKAHHSA HA 3eMJII0

Io u3mepenHoMy 3HaueHHIO compoTuBieHus 3Y (Rsy) paccunteiBactes HampspkeHue Ha 3Y (Usy)
NPU CTEKaHMK C HETO TOKa 3aMbIKaHMs Ha 3eMJIr0. Pacyer Benercs o ¢popmyie

U3Y = Kc R3y |37 (10)

rze |, - Tok oHO]a3HOr0 3aMBIKaHHS Ha 3€MITIO ISl 3JIEKTPOYCTAaHOBOK HampsbkeHueM Boime 1 kB
B ceTH C 9((HEKTUBHO 3a3eMIICHHOH HEHTPaIIbIO.

2.7. IlpoBepka cOCTOSIHUSI IPOOMBHBIX NPeJOXPAHUTeJIei

IIpoBepka cocTosHMS MPOOUBHBIX MPEIOXPAHATENCH 3aKIII0YaeTCs B MPOBEpKe IeocTu apdopa,
PEe3BOOBBIX COCNMHCHUH W KPEIUICHHS, KadecTBa 3a3eMIICHHA. Pa3psmHble TOBEPXHOCTH JIIEKTPOIOB
JIOJDKHBI OBITh YHCTBIMHU W TTIAKUMU, Oe3 3ayceHIeB M HarapoB. CifonsHasl IUTAaCTHHKA JOJDKHA OBITh
Lenol u uMeTh TomuuHy B npenenax 0,08+0,02 mm npu ucnonnenuu Ha 220—380 B u 0,21+0,03 mm
npu ucnoaHeHuu Ha 500—660 B.

Y coOpaHHOTO TIPemTOXpaHUTENS M3MEPSAETCS COMPOTUBICHIE H30JAIUN MeroMMeTpoM 1o 250 B,
KOTOpOE TOJDKHO OBITH He MeHee 5 MOwM.

Ilepen ycTaHOBKOWH TpeTOXpaHUTENS H3MeEpseTcs ero MpoOuBHOe HampspkeHne. OCHOBHEIC
3HAYeHUs MPOOMBHBIX HANpsDKeHUH npenoxpanurenet [111-A/3 npuBeneHs! B Ta0I. 3.

Tabauya 3
HomunansHoe Hcnonnenue [IpobusHOE TomnmyHa caroassHon
HanpshKeHue cetr, B HanpsbkeHue, B MPOKIATKH, MM
220-380 | 351-500 0,08+0,02
500-660 11 701-1000 0,21+0,03

[ orpaHudeHus mocie Ipo0osi CONPOBOXKIAIONIETO TOKA B IIEIb MPEAOXPAHHUTENS BKIIOYAETCS
TOKOOTpaHn4uBaroiee conporusieHue 5S—10 kOm.

Ecnu mpoOuBHOE HampspKeHHE COOTBETCTBYET HOpPME, TO HalpsHKEHHE CHIDKAeTCsl M CHOBA
noseimaercss 10 0,75U;,5. Ecan npu TOM He HacTymaeT mpoOoi, TO HCHbITaTeNbHas yCTaHOBKA
OTKJIIOYAeTCs M IOBTOPHO H3MEPSIETCS] CONPOTHBICHHE HM30JsMU. [Ipu cylniecTBEHHOM CHMKEHHH
conporuBiieHnss w3oysiuu  (Gonee  30%) HeoOxomuMo pa3obpaTe NpeOXpaHHUTENb, 3a4YHUCTHUThH
MOATOPEBIINE  pa3psAHbIE ITIOBEPXHOCTH M IOBTOPUTh MWCIBITAHMS, YBEIMYMB OaiuiacTHOE
COTIPOTHUBIICHHUE.

2.8. IlpoBepka uenu (paza-HyJb B dIeKTpoycTaHoBkax 10 1 kB
¢ TUIyXHUM 3a3eMJIEHHEeM HelTpajin

HpOBepKa BBITIOJIHACTCSA OAHUM U3 CICAYIOIUX CI1oco00B:
HCTIOCPEACTBECHHBIM U3MEPCHUEM TOKA OZ[HO(I)aSHOFO 3aMbIKaHHMS Ha KOPITYC WJIN HyHCBOﬁ IIPpOBOI;
HU3MEPCHUEM IIOJIHOT'O COIIPOTUBJICHUA IPOBOAOB IECTIIN (1)a3a'HyJ'H: C MOCJICAYOIUM BbBIYUCICHUEM



TOKa 0Z1HO(a3HOTO 3aMBIKAHHS.
[onnoe conporusnenue newm Gaza-Hyiab Z,, onpenesercs no popmyie

ZneT = Zn + ZT! (11)

rzie Z,, - NOJHOE CONPOTHBIIEHHE IPOBOJIOB;

Z, - IOJIHOE COIPOTHUBIICHUE TpaHC(HOPMATOpa IIPH OJHO(PA3ZHOM 3aMBIKAHUH.

KparHocTh TOKa OfHO(A3HOrO 3aMBIKaHUS HA 3€MJIIO 0 OTHOIICHHIO K HOMHHAIBHOMY TOKY
TUIAaBKOH BCTaBKM WM DPACLENUTENs aBTOMATHYECKOrO BBIKIIOYATENS [ODKHA OBITh HE MeHee
3Ha4YeHus, ykazaHHoro B [TV 3.

B skcrutyaranuu nposepka npoBoauTcs Toabko Ha BJI ¢ mepuonudHocThio He pexe 1 pa3a B 6 neT.

[IpoBepka mnenu (haza-Hynb JOJDKHA OCYIIECTBISITHCSA TAaKXKE IPU TOAKIIOYEHHUH HOBBIX
MOTpeOuTENel 1 BBIITOIHEHUH paboT, BHI3BIBAIONINX H3MEHEHHE COIPOTHBIICHHS LIETIH.

3. ONIPEAEJEHUE YPOBH IOMEX OT BHEHTHUX
JEKTPOMATHUTHBIX BO3MYIIIEHUI

[Ipu mpoBeneHun paboT Mo aumarHocTuke 3Y SJIEKTPOYCTAHOBOK, B CHUCTEMax YIpaBIICHMS,
KOHTPOJISl M CUTHAJIM3aI[MH KOTOPBIX UCIIOJIB3YIOTCS 3JEKTPOHHBIE M MUKPOIIPOIIECCOPHBIE YCTPOMCTBRA,
CJI/IyeT YUUTHIBAaTh, YTO COBPEMEHHAsI AJIEKTPOHHAs anmaparypa 4yBCTBUTENbHA K DJIEKTPOMAarHUTHBIM
MOMEXaM.

OmnpeneneHue YpOBHs IOMEX CIEAyeT NPOU3BOJIUTH IMOCNIE MOJHOro oOcienoBanus 3Y
COCTaBJICHHS OAPOOHON MCIIONHUTELHOM CXEMBI CO BCEMU MMEFOLIUMUCS CBSI3SIMU.

Jns mpoBeneHust paboOT MO NMPOBEpKE YPOBHS IOMEX HEOOXOAMMO cleayoliee o00opyAoBaHHUE:
K3-1, UK-1, 'BUU, ocummiorpad, TOKOU3MEPUTEIbHBIC KIICIIH.

C noMouipl0 NMEepedrciIeHHbIX MPUOOPOB HMMHUTHPYIOTCS cleaymomue Bo3naeiictBus Ha 3Y: K3,
KOMMYTAIHUs CHJIOBOTO 000PYIOBaHHUS, Pa3psiibl TOKA MOJIHUH.

[lpn wmuTaumm paspsga TOKa MOJHUM BbIXOAHBbIE BbIBOAbI MK-1 mpucoenuHsroTCS MeExXmy
TOKOOTBOZOM MOJIHMETIPUEMHHKA M TOKOBBIM JJIEKTPOAOM, PACIIOI0KEHHBIM Ha PACCTOSIHUU HE MEHee
50 M ot mMomHHEOTBOAA. YcTaHaBmuBaroTcs BbixoaHo# Tok UK-1 (l,.,) u morenimanst (U,) Ha 3V u
YPOBEHb IOMEX Ha BXOAHBIX BBIBOJIAX YCTPOMCTB. 3HaYSHUE MOTEHIMANA OnpeiessieTcs o popmyie

UM = Kl'l Ul/l3Ml (12)

roe K, = (3mech |y, B KIITOAMIIEpAX).
HU3M

IIpu wmurtanmu K3 Beixomnsle knemmsl BeiBoAbl MIIT (mpubop KJ/I3-1) mopxmowarorcss K
3a3eMJISIOIIEMY TIPOBOJHUKY CHJIOBOTO OOOpYZOBaHHMS X BBIHOCHOMY TOKOBOMY DJIEKTPO.Y,
pacroio)keHHOMY 3a mpenenamu 3Y. YCcTaHaBIMBAETCS BBIXOAHOM TOK MCTOYHHKA U N3MEPSIOTCS TOKU
B Kalemsax, MOTeHIMansl Ha 3Y U ypOBEHb IIOMEX Ha BXOAHBIX BBIBOAAX YCTPOWCTB. PeanmbHble
3HAa4YeHUS I3MEPEHHBIX BEMUNH NIEPECUUTHIBAIOTCS HA peanbHbIil Tok K3.

J1si uMuTanMu BBICOKOYACTOTHBIX BO3MYIIEHHH B 3Y, cO37JaBaeMbIX KOMMYTAIIMEH CHIIOBOTO
obopynoBanust u Tokamu K3, mpumenserca npubop ['BUM, moaxmogaeMblii K 3a3eMIISIOLIEMY
MIPOBOJHHUKY CHJIOBOTO OOOPYIOBaHHS M BBIHOCHOMY TOKOBOMY 3JIEKTPOJIY, PACIOJIOXKEHHOMY Ha
paccrostHuM He MeHee 50 M OT TOUKM MOJKITIOYEHHS K CHIOBOMY OOOpPYIOBAHHIO. Y CTaHABIMBAIOTCA
BbIxogHOM Tok ['BUN m mortenmmansl Ugy Ha 3V, a Takke YpOBEHb MOMEX Ha BXOJHBIX BBIBOJAX
YCTPOWCTB.

Pe3ynbTaThl H3MepeHuit TOKHBI OBITh IEPECUUTAHBI B COOTBETCTBUH C PEATbHBIMU BO3/IEHCTBUAMHU
o hopmysie

UB‘{ = Kn UI/ISMI (13)
rae K, - koad¢uient mepecaera, paBHBIHA |jeunl |y
(3mech lyeay - peabHBII TOK ¢ 000PYZOBAaHKS B KOHTYP 3a3eMJICHHS IPX KOMMYyTaIsax wim K3;
l,;y - 3HAUGHHWE TOKA, TMOJYYCHHOE TIPH TPOBEACHUHM W3MEPEHHH B JaHHOHW TOYKe
noakmoueHus: [ BUM.)
3HaueHus TOKA |y, JUIS PA3IIMYHBIX CITy4aeB NPUBEIEHEI B Ta0. 4.

Tabnuya 4



Hanpsbxenue B nepsuunoi cetn Uy, kB

PeasbHBII TOK, KA 120 | 220 | 330 [ 500 | 750

TIpU YUCJIC OTXOAAIINX JIMHUAN n,

1 4 1114141114114

AmmuiuTyna wMIyiabca Toka, mpoxonsmero B| 0,48 1,9 (0,95] 3,8 |1,15( 6,2 |2,75(11,0(4,75]|19,0
3azemunrens npu K3 Ha moxacranumum ¢ OITH

I OITHK3

Ammuutyna wummyiabca Toka npu K3 mHa|0,55]2,2(1,1(4,25|1,8(7,0|3,2(12,8|4,4(17,6
MOJCTAHIIMA C BEHTWIBHBIMU pa3psIHUKAMU
(Ipy  MHUHUMATBPHOM 3HAYECHHUH MPOOUBHOTO
HanpsokeHust) |ppoumis

Ammuutyna wummyiabca Toka npu K3 wHa|0,88(35(18|7,1]22(8,7]33]15,3|5,4 (215
MOJICTAHIIMA C BEHTWILHBIMH Pa3psAHUKAMU
(mpy  MakCUMaJbHOM 3HAYEHHH MPOOUBHOIO
HanpskeHust) |ppaaoks

MaxkcumaibHoe 3HAYCHHE TOKa mpu| 0,225 0,45 0,77 1,450 2,450
KOMMYTAIIMOHHBIX IponeccaXx |y, yaxc

Haubonee BepositHoe 3Hauenue Toka mpu| 0,035 0,09 0,23 0,50 0,85
KOMMYTALMOHHBIX ITporieccax lyoy. sep

IlonyueHHble 3HA4eHHs BO3JCHCTBYIOLUIMX HA YCTPONCTBA YPOBHEH IOMEX CIIEYET CPaBHUBATh C
JIOIYCTUMBIMU YPOBHSIMU 110 YCIIOBUSIM MCIIBITAHUSL YCTPOMCTB HA TOMEXO3ALUILEHHOCTb U IPOYHOCTh
M30JIALMH.

4. MEPBI BE3OITACHOCTH ITPH KOHTPOJIE 3y

PaboTel MO W3MepeHUAM XapakTepucTHK 3Y JOJDKHBI TNPOM3BOIHMTHCA B COOTBETCTBUH C
nedictByronMe [IpaBriiaMu TeXHUKH O€30IIACHOCTH IPH KCIUIyaTalld 3JICKTPOYCTaHOBOK. PaGoTHI
10 U3MEPEHHSM DIICKTPUUESCKUX XapPaKTEPUCTHUK CIICTYET BHIIONHATE [0 HAPSIaM.

[pn u3MepeHusx Ha ACHCTBYIOIIMX YHEProOOBEKTaxX C MCHOJIB30BAHUEM BBIHECEHHBIX TOKOBBIX H
NOTCHIMANBHBIX JJIEKTPOAOB IOJDKHBI MPUHUMATHCS MEpBl K 3alUTe OT BO3JCHCTBHS IIOJHOTO
HaIpsDKSHUS Ha 3a3eMITHTeNIe TIPH CTeKaHUU ¢ Hero Toka ogHogasHoro K3 Ha 3emito.

Ilepconan, NPOM3BONAIMI W3MEPEHMs, JOKEH paboTaTh B JHAJCKTPUYECKUX OOTax,
JHBIICKTPUYECKUX MepyaTkax, MoJIb30BaThCs HHCTPYMEHTOM C U30JIMPOBAHHBIMHU PYyUYKaMH.

[pu cOOopKe U3MEPUTEIIBHBIX CXEM CIIEAyeT CHayaja MPHCOSIUHATh MPOBOJ K BCIIOMOTaTeIbHOMY
EKTpoNy (TOKOBOMY, MOTCHIMAIbHOMY) W JIMIIb 3aT€M K COOTBETCTBYIOIIEMY H3MEPUTCIBHOMY
npudopy.

5. IOKYMEHTAIIA HA 3Y QJIEKTPOYCTAHOBKHN

Ha xaxmgoe 3Y cocTaBisroTCS MacopT U MPOTOKOJ IPOBEPKU cocTosHUS 3Y (CM. MpuiIokKeHue 6 u
7).

B macnoprte 10KHO OBITH OTPaXXEHO CIIEAYIOIIEe:

Jata BBoJia 3Y B dKCIUTyaTanuio (1ata peKOHCTPYKIMU WK peMoHTa 3VY);

OCHOBHBbIE MTapaMeTphl 3a3eMJIHTeNs (Marepual, npoduib, ceueHne MPOBOJHUKOB);

JIaHHBIE TI0 COTIPOTUBIIEHUIO 3Y;

UCTIOJIHUTEbHAs cxemMa 3Y, BBINOJHCHHAs B MacmTabe, ¢ yKa3aHHEM Marucrpaliei
MCKYCCTBEHHOT'O 3a3eMJIMTENS, 3a3eMIIIEMOro O0OpYAOBAaHHS, MECT NPHCOCAMHEHUS 3a3eMIIIOIINX
IIPOBOJHHUKOB K 3y (Ha HUCIIOJTHUTEJILHON CXeMe JOJIPKHBI OBITh MOKA3aHEI BCE IIOA3€EMHBIC 1 HA3EMHBIC
cBs3u 3Y);

yIIeJIbHOE CONPOTHUBIICHUE TPYHTA;

JaHHBIC 10 HAIIPSYKECHUIO IIPUKOCHOBECHMA

JIaHHBIE TI0 COTIPOTHUBIICHUIO CBsI3U 000pyaoBaHus ¢ 3Y;

CTEIIEHb KOPPO3HU UCKYCCTBEHHBIX 3a3€MIIUTENEH;

CBCACHUA I10 SHGKTpOMaFHI/ITHOﬁ COBMECCTHUMOCTH,

BEZOMOCTH J1e(eKTOB, OOHAPYKEHHBIX B X0JI¢ TEKYIIUX IPOBEPOK;

CBEJICHUS 110 YCTPAaHEHHIO 3aMedanuii u gedexros 3VY;




3aKJIF0YEHUE O MPUTrOJHOCTH 3Y K IKCILTyaTalluu.

[Ipn BBOZE BHOBH COOpPYXAEMBIX OOBEKTOB, PEKOHCTPYKIMH WM TeKylieil mnposepke 3Y
MPOBOIUTCS KOMILJIEKC U3MEPEHUH U pacyeToB, HA OCHOBAHUH KOTOPBIX OMpeaensercs cocTosHue 3Y u
€ro COOTBETCTBHE TPEOOBaHHUSIM HOPMATUBHBIX JJOKYMEHTOB.

6. PEKOMEHJAIIUU 11O PEMOHTY U YCHUJIEHUIO 3y

IIpu otkinoHeHMn mapameTpoB 3Y OT HOPMBI WM HpU OOHAPYKEHHUH TOBPEKICHHH PEMOHT H
ycwieane 3Y B OOJIBIIMHCTBE CIy4acB MOXHO BBINOJIHUTH CHWIAMH TNpeanpuatua. imst 3Toro
PEKOMEHAYIOTCS clieayromue Hanbonee 3¢ HeKTHBHBIE MEPHI.

Ecau conporuBiieHue 3Y BbIllle HOPMBI:

HOAKMIOUNTh K 3Y MOACTAaHLUHU BCE T'PO303ALIUTHBIE TPOCHI, MpPEABApUTEIbHO MPOBEPUB HX HA
TEPMUYECKYIO YCTOMUMBOCTH K TokaM K3;

MOAKITIOUUTD K 3Y pesIbCOBBIE ITYTH, COSIMHUB UX C HEHTpasIMU TpaHC(OpMaToOpoB U CBapHB BCE
CTBIKH, 32 UCKITIOUCHHEM H30JIMPYIOMHUX CTHIKOB ycTpoicTB CIIb (Ha moaxone K MOACTaHLIUN);

coenuHUTh 3Y ¢ BOJOBOAAMH, OCOOEHHO B TeX MECTaX, € Tpacca BOJOBOJAA IepeceKaeTcs
TOPU30HTAIBHBIMU 3a3€MJIMTENIAMU; MECTa NPUBApKU COEAMHUTEIBHBIX 3JEKTPOJOB K BOAOBOLY
TIIATEJIEHO U30JMPOBATh OT TPYHTA;

NOJACOCIUHNUTD K 3y APTC3UaHCKUEC CKBAKUHBI, HAXOAAIINUECSA HA TCPPUTOPHUU TTOJACTAHIIUN U B6HI/I3I/I
He€, IPUHSB MEPBI K CHUKEHUIO HANPSKCHUH IPUKOCHOBEHMS,

MpOJIOKUTE 3a TeppHTopHeﬁ NOACTAaHIIMK  JIYYEBBIC 3a3€MJIMTCIIM, JIy4lI€ BOOJIb JIMHUANR
ANIEKTpoNepenauy, coeanHuB ux ¢ 3Y u 3azemumtensimMu (pynnamentamu) omop BJI. Uucno myueit
peKoMeHayeTcsl He 6oJiee YeThIpex — 0 OJHOMY € KaXI0HM cTOpOHBI MoAcTaHIuU. OpHEeHTHPOBOYHAS
CyMMapHas JiiiHa Jiydeit | onpezensercs U3 BeIpaKeHHUsI

S
['=Rysy5 R— ) (14)

HOPM

rze R,y — U3MEPEHHOE CONPOTHBIICHHE 3a3EMIICHHS;
S — momane, 3aHnMaemMas 3V
Riiopy — HOPMATHBHOE COIPOTHBIICHUE.

Eciu HanpsizkeHre NPUKOCHOBEHMS HA 3a3eMJISIOLEM YCTPOiicTBe BbILIe HOPMBI:

IpHY 3HAYUTEIHHOM MPEBBIICHUHM M3MEPEHHOTO 3HA4eHUs HaJX CpeIHHM IO IOJICTAHIUH
MPOM3BECTH OTKOIKY 3a3€MJIAIOLIETO MPOBOJHMKA, OTBICKATh MECTO pa3pbiBa (B TOM UHCIIE IJIOXOMH
KOHTaKT B CBAPHOM COCIMHEHUH) U COSIMHUTH CBApKOH;

MIPOM3BECTH MOJCHINKY IIeOHs, ranbku ToamuHoH 10—20 cM Ha miomagy, 3a Ipeaeis! KOTopoit
YeJIOBEK HE BBIXOJIUT IIPU IPOU3BOJICTBE ONEPATHBHOTO MEPEKITIOYECHHUS HA TaHHOM NPHCOEINHEHUH;

yI0XUTh Ha rryouHy 0,1 M ceTyaThlii 3a3eMIIMTENb U3 KPYIJION CTaIM JUaMEeTpoOM He MeHee 6 MM,
COEJIIHUB €T0 ¢ 3a3eMITIONINM POBOJHUKOM. Sueiika cetku 0,5 MM x 0,5 mm;

Ha OETOHHBIE IUINTHI, HAXOJSIIUECS MOCTOSHHO BO BIJIAXKHOM COCTOSHHH, IOCTEIHNTh PE3HHOBBIE
KOBPHKU;

B OTICIBHBIX CIIy4dasX BpPEMEHHO JOIyCKAeTCsl PpACIOpPSDKEHHEM [0 TPEINpPHATHIO 00s13aTh
MepCOHAJ MPONU3BOIUTH TEPEKITIOYCHUS B H30JIMpYIOIIei 00yBy.

Eciu 00Hapy keHbI KOPPO3HOHHBIE MOBPEKICHUS:

MIPY MaJoM CEYEHHH 3a3eMIISIOIIMX MPOBOAHMUKOB IPOM3BECTH MX 3aMEHY Ha KpyTible OOJIBIIEro
CEeUeHHsI, BEIOPaHHBIE 110 TEPMHUUECKON YCTOMYMBOCTH U YBEIHMUYCHHBIE (IO TUAMETPy HE MEHee ueM Ha
2 MM) 110 YCIIOBHSIM KOPPO3UH;

IpHU 3aMETHOW KOPPO3WH H30JIMPOBaTh MECTa BXOAa B TPYHT 3a3eMJIIONIMX IPOBOJHHUKOB C
nomotisio [TXB—ienTs! Ha 20 cM BbIIIE U HIKE TTIOBEPXHOCTH TPYHTA;

npy 0OHapyKEeHUN KOPPO3HUH CBAPHBIX COSAWHEHNUI OYUCTUTH OT KOPPO3UH B H301upoBaTh [IXB—
JIEHTOU CBapHbIEC COEAMHEHUS;

NP TOBPEXKICHUSAX BOJOBOJA 3aMEHHUTH TPyOy M K MeCTaM, COOTBETCTBYIOUINM BBISBICHHBIM
MOBPEXICHUAM, IPHBAPUTD MTPOBOHIK M3 KPYIIIOH CTaNN AMaMETPOM HEe MeHee 12 MM, IIPOI0KUB eTo
0 KpaTyaIeMy IyTH K OMmKaiIeMy TOpH30HTaIbHOMY 3a3€MIIUTEIIIO.

IIpu o6Hapy:xeHHH CIa0bIX MeTAJIOCBA3CH:

IpPU OTCYTCTBUU BOCCTAHOBUTH, UCIOJb3Ysl KPYIJIbIE IPOBOJIHUKH COOTBETCTBYIOIIEIO CEUEHHUS;

NpOJIOXKNTh cBsA3M Mexay OPY m mecrom 3azemiieHnst HeWTpaiiedl TpaHC(OpPMAaTOPOB CTaJbIO
KPYIJIOTO CEYEHUs JUaMeTpOM He MeHee |2 MM, MaKCUMalbHO HCHOJb3Yys IIyTH HEpEeKaTKH



TpaHcdopmMaTopos;
UCIIONIB30BaTh IS yCWICHHs CBsi3W rpo3o3amutHeid Tpoc BJI or TpancdopmaropoB k OPY,
MIPOBEPUB €T0 Ha TEPMUUYECKYIO YCTOHUUBOCTH;
MPOJIOKUTH JOMOJHUTENIbHbIE NPOBOJHUKK (HE MEHee JABYX) M3 KpYyIJIOH CTaau AMaMeTpoM He
meree 12 MM Mexny 3V paznuunbix OPY takum o6pasom, 4toOsl myHTHpoBaTh OPY ¢ 06eux cTopoH.
IIpu npouynx HEHOPMAIBHOCTSIX, B TOM YUCIIE B paboTe peleiiHoil 3a1uThl, aBTOMaTHKH, CBSI3U, TIPU
K3 Ha mojcTaHIMM 10 HEBBISICHEHHBIM NIPHYMHAM, 00paIaThCs B CIICLMAIN3UPOBAHHBIE OpPraHNU3alnHy.
[Ipu pexoHcTpykumu 3Y MoOXeT OBITH HCHOJB30BaH YHCIECHHBIA aHaiuu3 ero mo meroxy MOU
(mpusoxenue 5).

Hpuioxenne 1

N3MEPUTEJIBHAS AIIITAPATYPA JIJISI KOHTPOJISA
IJIEKTPUYECKUX TAPAMETPOB 3y

Amnmapatypa CoAepKUT TeHepUPYIOIMHi (TOKOBBIN) M M3MEPUTENBHBIN (TIOTeHIHANBHBIH) O010kn. C
MOMOIIBI0 TEHEPHPYIOWIETO OOKa M IMPUCOCIUHAEMBIX K HEMY TOKOBBIX NPOBOAOB HMHUTHPYIOTCS
TOKOBBIC IICTTM, BO3HHUKAIOIINE TPH 3aMbIKAHUSIX Ha 3EMIII0 B JIEKTPHUECKOH ceTH. V3aMepHuTenbHbIH
OOK ¢ TPHUCOCOMHCHHBIMH K HEMY NOTCHIHAIBHBIMA MPOBOJAMH PETHCTPUPYET IIPU 3TOM
BO3HUKAIOIIME HAMPSIKECHHS.

Kak npaBuiio, BEIBOJIBI TeHEpHpyromero 0moka obozHaueHsl T u T,, a m3MepuTensHOro Ooka —
Hl u Hz.

B Hacrosmiee BpeMs [T I3MEPEHHS UCIIONb3YIOTCS CIEAYIOIIIE TIPHOOPEIL:

H3mepurtens conpoTuneHus 3azemantes ® 4103
(ITO "Merommertp'', YkpauHa, r. YMaHb)

Jnana3oH n3MepsieMbIX CONPOTHUBICHUM 0,03...15000 Om
ConpoTuBIIeHHE TOKOBOM IETH (C AJIEKTPOAOM) Ha Juana3zonax, Om:
0...0,3 1000 Om
0..1,0 1000 Om
0...3,0 3000 Om
0...10 3000 Om
Ha BCEX MOCIEAYIOLINX 6000 Om
ConpoTuBIIeHHE MOTEHIINATEHON TeTH (C AIISKTPOIOM) Ha JHaIa3oHax,
Owm:
0...0,3 2000 Om
0..1,0 2000 Om
0...3,0 6000 OMm
0...10 6000 Om
Ha BCEX MOCIEAYIOLINX 12000 Om

[TorpemrHOCTb, BRI3bIBacMas BIMSHUECM TOKOBOM IETIA Ha MOTEHIHANEHYI0 OTCYTCTBYET
Y CcTOMYHBOCTE K IIOMEXaM:

MPOMBIIIJIEHHON YaCTOThI U €€ TapMOHUK 5B

CKa4yKaM MOCTOSIHHOTO TOKa 2B
VcnonHenne reHepupyIomero 1 N3MepUTeNbHOTo OJIoKa B onnoM koprmyce
[Turanue Onoka:

TEHEPUPYIOLLETO OnemenT tuna 373 - 9 wr.

MU3MEPHUTEIILHOTO OT BHENIHETr0 HCTOYHHKA

MOCTOSIHHOTO ToKa 12 B

Macca 3 kr

Wzmepurens @ 4103 — naubosiee TOYHBIN CHELMANIN3UPOBAHHBIA IPUOOP IUIST M3MEPEHUS

comporuBieHuss 3Y. OH MO3BOMSET TakKe ONPEACNATh HANpsLKEHWS IMPUKOCHOBEHHUS B
31EeKTpOycTaHOBKax 6-35 kB.

HN3mepureb HanpsikeHus npukocHoseHusi ITMHIT
(MII "Iouroc", 3aBoa "Merommerp", YKpauna, r. YMaHb)



Wmeer yBenuuenHsli (1o cpasHenuro ¢ @ 4103) n3aMepuTeNbHbIH TOK.

0,001...10 Om

Jo 200 Om

Jo 10000 Om (mmpu u3MepeHusIx
HarpsHKSHUs] IPUKOCHOBEHUS HE

Jlnana3zoH nu3MepsieMbIX COIPOTUBICHUIT
ConpoTuBieHne TOKOBOH LeTH (€ AIIEKTPOIOM)
ConpoTuBieHne NOTEHIIUANBHON IIeTH (C AIIEKTPOIOM)

perjiaMeHTHPYeTCs)

ITorpemHocTh, BbI3bIBa€Masi BAUSHUEM TOKOBOH 1ienu Ha  OTCYyTCTBYeT
MOTEHLUATBHYIO
Y CTOMUMBOCTh K TOME€XaM 4acTOTOM, 111

50 0,2B

150 0,1 B

0,1...10 mI't 0,3B

CKauKaM [TOCTOSIHHOTO TOKa 0,2B

Hcnonnenue TCHCPUPYIOLICTO U USMCPUTEIILHOT'O omokoB B OJHOM KOpITyCC

IIuranue Ot cetn 220 B 50 I'g
Macca 3,5kr
Usmepurens TTMHII — Haubosiee TOYHBIA CHENUaIN3UPOBAHHBIH NPUOOP Ui ONpEAeIeHHs

HanpsHKeHUH MPUKOCHOBEHHUS B 3JICKTPOYCTAHOBKAX HampspkeHueM cBbime 1000 B.

HNzmepureas nenu paza-nyas IKO 200
(I10 "Merommetp"', YkpanHa, r. YMaHb)

0,001...6,25 Om
Menee 5,5 OMm

Jnana3oH u3MepsieMbIX CONPOTUBIICHUM

ConpoTuBieHHE TOKOBOH IETH (C AIIEKTPOIOM)
ConpoTuBieHHe MOTEHIIMAIBHON IIeTH (C AJIEKTPOIOM) Ha
JIMara3oHax, B:

0...0,5 Menee 600 Om
0..2,5 3000 Om

0..5 6000 Om

Ha BceX MOCTETYIOIINX 12000 Om

IlorpemHocTs, BeI3bIBaCMasi BIUSHUEM TOKOBOU LIENH Ha
NOTEHLUAIbHYIO
Y CTOMUUBOCTB K IOMEXaM IIPOMBIIIIIEHHON YaCTOThI U €€

B nmpubGope He ycTpaHsoTCsA

OT nmoMex He 3alIuIeH

rapMOHHMKaM
HcrosiHeHrEe TeHEPUPYIOLIETO ¥ U3MEPHUTEIBHOTO OJIOKOB
IIuranue 6ioka:

PaznenpHoe

TeHEPUPYIOIIETO Ot cetn 220 B 50 I'g *

HU3MEPUTENIBHOTO 10 snementoB Trma A 316
Macca 610Ka:

TE€HEPUPYIOLLETO 5 xr

HU3MEPUTENILHOTO 2 xr

* Jlpu McTONb30BaHUM TpaHc(hOpMaTopa COOCTBEHHBIX HYXJ M3MEpPSEMOW MOACTAHIWH NMUTAHHE TOKOBOI
Ler B O0LIeM cilydae CiefyeT OCYIISCTBISITh Yepe3 pasjeluTeNIbHbIN oaHo(dasHel TpaHcdopmaTop 220/220 B
MommHocTeio 10-100 kB-A.

Tounble pesympTarthl ¢ momornpio mpubopa DKO 200 MOXHO MONYYHTH JIHIIb TIPH MAaJbIX
COTPOTHUBIICHUAX TOKOBOW 1enmu (eauHuIBl OM) W OTCYTCTBHU TNPOMBINUICHHBIX TOMeX. boibime
MOTPEIIHOCTH B H3MEPECHUSAX MOTYT BHOCHTB CTaJIbHBIC IPOBOJHUKH B TOKOBBIX IEMsX (M0J0ck 3Y).

Henocratrkom wu3meputens OKO 200 sBusercs Takke HEBO3MOXKHOCT OIHOBPEMEHHOI'O
OIpeNeNIieHUs] TOKa W HANPSDKCHUS. DTH BEIHYHMHBI OINPECIIOTCS MOOYEPETHO OJHUM IPHOOPOM,
BXOJISIIIIM B U3MEPUTEIBHBII OJIOK KOMIUICKTA.

TI'eodpusuveckas anmaparypa AHY-3
(3aBop "Bubpatop'', MoJugoBa, r. Kumunnes)



JlnanazoH nu3MepseMbIX COIPOTUBICHUM 0,0001...1,0 Om

ConpoTUBIIEHUE TOKOBOM LETH (C DIICKTPOIOM) Mo 2000 Om
ConpoTuBieHrnEe TOTEHIIMATEHOM LEMH (C JIEKTPOJIOM) Mo 5000 Om
ITorpemHocTh, BoI3bIBa€Masi BIMSHUEM TOKOBOH IIETH Ha Mauia u3-3a HU3KO paboyei YacTOTHI
MOTEHLUATBHYIO
Y CTOHYMBOCTH K TOMEXaM IPOMBIIUIEHHON YacTOTHI ITomaBnenne 80 nb
HcnonHeHue reHepUpYIONIEro ¥ U3MEPHUTEILHOTO OJIOKOB PazpenpHOE
IMuTanue O10Ka: OT BCTPOEHHBIX aKKYMYJISITOPOB:
TE€HEPUPYIOILErO 31B
HU3MEPUTEIBHOTO 15B
Macca 010Ka:
TEHEPUPYIOLIETO 6,5 xr
HU3MEPUTENILHOTO 5,5 kr

JocrounctBom ammapatypel AHY-3 sBisiercss ee KOMIUIEKTHAas IOCTaBKa C H3MEPUTEILHBIMU
npoBoaMH (6 KaTyIIek) U AIEeKTPOAaMHU.

B KOMIUIEKT IMOCTaBKM BXOIST 3 W3MEPHUTENBbHBIX OJIOKAa M HOMHMO YyKa3aHHOTO B TaliMIle
TeHEpUPYIOIIEro 0JI0Ka elle CTallMOHAPHBINA IreHepaTop ¢ OeH303IeKkTpuieckuM arperatom 115 B, 400
I'1, mo3BossAtOIIMIE CO37aTh IIPU COOTBETCTBYIOLINX COIPOTUBICHUSIX TOKM B TOKOBOM 1enu ot 0,1 1o
0,2 A, 4yTO MOBBILIAET TOMEXOYCTOWYMBOCTh. MOLTHOCTE cTanroHapHoro reueparopa 500 B-A.

Henocrarkamu ammapatypsl AHY-3 sBISIOTCS 3aHIKCHHE M3MEPSHHBIX 3HAYCHHH, 0COOCHHO TPHU
NPOTSHKEHHBIX ~ CTANBHBIX 3a3€MIIMTEISIX, M HEBO3MOXKHOCTH OIPENENICHHUS COINPOTHUBICHHS CO
3HayeHueM Bbllre 1 Om.

IIpudop nJis1 onipeaeeHUsI HANPSIAKEHUS] MPUKOCHOBEHUs (11ara) KocBeHHbIM MeTogom OHII-
1 BAO IHHUT?D, r. HoBocudupck)

I[I/IaHaSOH HU3MEPCHUA COIPOTUBJICHUA (HIaF KBaHTOBaHUA, OM)I

nHana3oH 1 0,001...2,0 (0,001) Om

JMara3oH 2 1...2000 (1,0) Om
YacToTa U3MEPUTEIBHOTO TOKA 12,5
BrixonHoe HanpsbKeHUE He Gonee 15 B
Kitace Tounoctn 2,5
Peructpauus Hudposas
Pexxum nzmepenust ABTOMaTHYECKUIA
Bpewms ycraHoBneHHS pabovero pexmma 30c
Bpewmst ycraHoBieHUsI TOKa3aHUI 10¢
[orpenrHoCTh, BRI3bIBacMas BIMSHUEM TOKOBOM ST Ha Marna u3-3a HU3KOH
MOTEHIHATEHYIO paboueii 4acTOTHI
YcTounMBOCTh K MOMEXaM MPOMBIIIIIEHHOH YaCTOThI Ionxasnenne 60 nb
Hanpspxenne nmutanus:

ABTOHOMHOE, OT BCTPOCHHOTO aKKyMYJIITOPHOTO OJIoKa 9+1 B

ceteBoe (0T OJIOKA TUTAHMS) 220+£22 B
IoTpedsiemMast MOIIIHOCTH He 6oinee 1,2 Bt
T'aGaputHbIe pa3Mepsl 254%180x90 (110) mm
Macca co BCTpOEHHBIM UCTOYHUKOM IUTAHUS 2 kr

KounctpyktuHo OHII-1 BbIMONHEH B BUjAE MEPEHOCHOTO OJI0OKA. B KOMIIEKT MOCTAaBKH BXOJIHUT
6JI0K ceTeBOT0 MUTaHMSA U MOI3APSIIKH aKKyMYJISITOPOB.

IIpenmyiiectBa nepes aHaIoraMu:

BBICOKAs IOMEXO3aHIIIEHHOCTb;

UG pOBOH OTCUET pe3ybTaTa,

ABTOHOMHOE ITUTaHHE;

HHU3KHE MaccorabapHuTHBIE TOKa3aTeIH;

He TpeOyeTcsl pekuM KaITMOPOBKH M MOACTPOHKH MpHrOopa mepeq KaKIbIM U3MEPEHHEM BO BpeMs
00CIIeIOBaHUS;

CHIMAIOTCSl OTpaHMYCHHS, CBS3aHHBIE C CONPOTHUBICHHEM IIEMH TOKOBOTO 3ekTpoxaa (1o Rry =
3000 y OHII-1 u Ry, < 250 y mpu6opa ITMHII, anamora OHII-1).



H3MepuTeabHBIH KOMIIEKC JIsl JHATHOCTHKH KadyecTBa KOHTYPOB 3azemieHus K/3-1
(HII® 3JIHAII, M2U, r. MockBa)

IIpennasHaueH A NpOBENEHUs TUArHOCTHKH 3Y 3JIeKTpOYCTaHOBOK. B cocTaB KoMIuieKkca BXOJAAT
UIIT u UTIM.

McTouyHUK nepeMeHHOro cuHycougaabHoro Toxka (UIIT)

[IpenHaszHayeH AT MPOTPY3KH CHUCTEM 3a3€MIICHHS M 3aHYJICHHS MEPEMEHHBIM TOKOM C YacTOTOH
200 1 400 I's ¢ 1enbro TMarHocTHk 3Y.

TexHnYecKHe XapaKTePHCTHKH:

Hanpsoxenne nuranus 220B;50Tm; =27B

[ToTpebsiemast MOIITHOCTH He 60mee 300 Bt

BrixomHOE HampspkeHHe 12 B; 400 I'r (monomauTensHO 200 I'r)
BrixomHol TOK (0-10) A; 400 I'y (momonmauTensHO 200 I'ix)

H3mepuTenb HANPSZKeHHOCTH MATHUTHOIO N0 Masioradaputusiii UIIM-203M
¢ aHTeHHO#i-ipeodpa3oBaTtenem HOS

[IpenHa3sHaueH A U3MEPEHUS HANPSHKCHHOCTH MEPEMEHHOTO MArHUTHOTO TOJS U MEPEMEHHOTO
HanpspkeHus yactotoit 50; 200 u 400 I'm.

Texamaeckne XapaKTCPUCTUKU:

Pabounii quana3od yactor 400; 200; 50 I'g
IIpenensl n3MepeHus: HANPSKEHHOCTH MarHUTHOTO OIS 1 MA/M...2000 A/Mm
Paboune ycnoBus 3KCIUTyaTaIyu:
TEeMIIEpaTypa OKPYKAIOILEl CpeIbl Or -10 mo +40°C
paboune 9acTOTHI CeJIEKTUBHOTO BOJIBTMETPA 400; 200; 50 I'g
IIpenensl n3mMepeHus: NEPEMEHHOTO HAIPSKEHUS 0,01 MmB...200 B

HN3mepuTebHBIH KOMILIEKC JIS1 ONpeaeeHlsl UMIYJIbCHOI0 CONPOTHBJIEHHSI KOHTYPOB
3azemiienusi UK-1 (HII® SJIHAIL, MDMH, r. MockBa)

Hpez[Ha3Haqu U1 UBMCPCHUS HMITYJIBCHOI'O COHNPOTUBJIICHUSA MOJHUCOTBOAOB MU OHOP BJI. B
COCTAaB KOMIUICKCA BXOAAT UCTOYHUK allICPUOANICCKUX UMITYJIbCOB T'AUn MUK-BOJIbTMETP BH.

I'enepaTop anepuoanyeckux umnyiabcoB AU

[Ipencraisier co60i UMIYILCHBIA UCTOYHHK, MPEAHA3HAYEHHBIN JJI1 UMUTAIIMA UMITYyJIBCOB TOKa
MOJIHUHM C 33JJaHHBIMH MapaMeTpaMH.

Texuuueckue XapaKTCPpUCTUKU:

JnmurenpHOCTh GpOHTA, MKC 8+1,6
JITMTeTbHOCTh UMITYJIbCA, MKC 20+4
MaxkcruManbHast aMIDIUTY/1a BEIXOJHOTO HanpsihkeHus, B 250; 125; 61; 25
UYacTtoTa cienoBaHus UIMITYJILCOB, [ 11 2+1

BoabTmerp ummyJsiscHbIi B coctaBe UK-1

HpeﬂCTaBHHGT coboit MUK-UHAUKATOP, Hpe,[[Ha?»Ha‘IeHHLIﬁ A1 U3MEPCHHA MaKCHUMaJIbHOI'O
3HA4YCHUS HAIIPSKCHUA B LCTIAX 3a3EMJICHUSA IIPU BOSﬂGﬁCTBHH arepruoAnICCKNX UMITYJIbCOB TOKaA.

TexHuueckue XxapaKTepUCTUKU:
JlnanazoHbl H3MepsIEMbIX HAPSHKCHUI 1...5;5...50; 50...550 B
[TonsspHOCTH N3MEPSAEMBIX BETUUHH IMonoxwurensHas

I'enepaTop BbICOKOYACTOTHBIX MMNYJbcoB ' BUN

IIpencraBnsier  coOOW  WMITYJIbCHBIM ~ WCTOYHUK,  TPEIHA3HAYEHHBIA  JJII  WMUTAIMH
BBICOKOYACTOTHBIX UMITYJIbCOB HAIPSIKEHUS C 3aJJaHHBIMU MTapaMeTpaMH.



Texunueckue XapaKTCPUCTUKU:

YacroTta 0,5, 1;2 MI'g

®dopma curHana 3aryxatolasi CHHycouaa
Jlnana3zoH n3MEHEeHUsI MAKCUMaJIBHOTO HalpsDKEHUS 100...1500 B

YacroTa ciie10BaHUs UMITYJIbCOB 3T

BoJabsT™MeTp MMy ibcHBIH B cocTae ' BUU

IIpencraBnser coOOW NHK-WHIUKATOP, NpPEAHA3HAUYCHHBIH Ui HW3MEpEHHS MAaKCHMAaJIbHOTO

3HAYCHU HANIPSHKECHUA B LENAX 3a3€MJICHUA IPU BO3JCHCTBUU BHICOKOYACTOTHBIX KOJICOAHHIA.

TexHn4ecKne XapaKTepHCTHKH:

Jnana3zoHsl ©3MepseMbIX HaIPsHKEHUH

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

Ob6nacTi IpIMEHEHHs PA3ITUYHBIX IPHOOPOB IPUBEICHBI B TAOIHIIE.

IIpuGopse! A1 M3MepeHHs YTeKTPHYECKUX napaMeTpos 3Y

XapakTepucTuka M3mepsieMblil TapaMeTp
o0BeKTa Conpotusnenue | HanpsikeHue NpUKOCHOBEHHS IIpoBepka
3a3eMJIMTENS | HA TEPPUTOPHU |BHE TEPPUTOPUU |  HAIUYUS
AIIEKTPO- AIIEKTPO- METaJIOCBS3H
YCTaHOBKHU YCTaHOBKHU

[Moacranus 6-10/0,4 kB, MC-08 [MHUHII AHY-3 [MUHII

pacrnosoKeHHas B TOpojie WK Ha M-416 AHY-3 3K3-01 AHY-3

TEPPUTOPUH POMBILIICHHOTO D 4103 3K3-01 Ka3-1 OK3-01
NpeANPUITUS 3K3-01 Ka3-1 DKO0-200

KA3-1 OHII-1 Ka3-1

OHII-1 OHII-1

IMoacranmus 6-10/0,4 kB, MC-08 D 4103 AHY-3 TTHIT

OTJEILHO CTOSINAs, TUTAIOIIAsAC M-416 TIMHII DK3-01 AHUY-3

ot BJI1 6-10 kB D 4103 AHY-3 Ka3-1 OK3-01
3K3-01 3K3-01 DKO0-200

KA3-1 KI3-1 KI3-1

OHII-1 OHII-1 OHII-1

[Moacranuus 35/6-10 kB MC-08 TINHIT AHY-3 TTNHIT

rIyOOKOTO BBOJIA B KaOENbHbIE M-416 AHY-3 3K3-01 AHY-3

ceTn D 4103 3K3-01 3KO0-200 KI3-1

3K3-01 3KO0-200 K/3-1 OHII-1

KA3-1 KI3-1
OHII-1 OHII-1

IMoacranus 35/6-10 kB, MC-08 TIHIT AHUY-3 ITUHIT

OTJEILHO CTOSIAs, TUTAIOIIASCS M-416 AHY-3 DK3-01 AHUY-3

or BJI 35 kB D 4103 K3-1 KI3-1 DK3-01
9K3-01 OHII-1 DKO0-200

KA3-1 KI3-1

OHII-1 OHII-1

IMoacranmus 110-220 kB MC-08 TTUHIIT AHY-3 I[MTUHIT

rIyOOKOTO BBOJIA, PACIIOIOKEH- TTUHIIT AHY-3 3K3-01 AHY-3

Hasl Ha 3aCTPOSHHON TEPPUTOPHUHU @ 4103 OK3-01 3KO0-200 5K3-01
AHY-3 3KO0-200 KI3-1 3KO0-200

KI3-1 KI3-1 KI3-1

OHII-1 OHII-1 OHII-1

TMoxcranums 110 kB ¢ MC-08 TIMHIT AHY-3 TTUHIT

HEe3a3eMJICHHOW HEUTpabio U TTUHIT AHY-3 3K3-01 AHY-3

110-750 kB ¢ Tokom B HeWTpau D 4103 OK3-01 3KO0-200 5K3-01
(B pabouem pexume) 10 1 A 3K3-01 3KO0-200 KI3-1 3KO0-200

OKO0-200 KI3-1 KI3-1




AHY-3 OHII-1 OHII-1
KA3-1
OHII-1
Ioncranmus 110-750 kB ¢ Tokom D 4103 TIMHII AHY-3 [TMHIT
B Helitpamu ot 1 10 10 A TTNHIT AHY-3 Ka3-1 AHY-3
AHUY-3 Ka3-1 OK3-01
KA3-1 OHII-1 DKO0-200
OHII-1 Ka3-1
OHII-1
Omnopsr BJI 6-1150 xB npu MC-08 - - -
OTCYTCTBHHU I'PO303aLIUTHOTO M-416
TPOCa WIH €r0 U30JIMPOBAHHOMI D 4103
MOJBECKU AHY-3
KA3-1
OHII-1
Onopsr BJI  35-110 xB ¢ HK-1 - - -

MPpUCOCANHCHHBIM
rpo303alIUTHBIM TPpOCOM n
MOJIHUCOTBOABI C MMPOKCKTOPHBIM
OCBCIHICHUCM

[puioxkenne 2

MPUMEP ONIPEJIEJIEHUAA PEAJIBHOM CXEMBI 3Y C IOMOIIBIO
MN3MEPUTEJBHOI'O KOMIIJIEKCA KA3-1

B xauecTBe mnpumepa paccMOTpeHa MeETOJMKAa MPOBEICHHMS TUArHOCTHKM 3Y MOJCTAaHIMU C

nomoipio komruiekca KJ13-1.

1. OnpenensieTcst 4acTh TEPPUTOPHUU MTOACTAHIINH, HA KOTOPOU OYAyT MPOU3BOIUTHCSI U3MEPEHUS —
nmpuMep npencTanieH Ha puc. [12.1. Maructpanu 3a3eMieHusl, peacTaBieHnble Ha puc. [12.1, 10mKHb

OBIThH BBISIBJICHBI B X0J1€ H3MEPEHU.
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Puc. I12.1. Cxema npoknagku Maructpanei 3VY:
1 - marucrpans 3azemienust; 2 - UIIIT; 3 - coennHNTEIbHBIE TPOBOJA

2. C nomompto coenuHuTenbHbIX NpoBogoB UIIT noaximtodaercs k AByM Toukam 3Y, HallpuMep K
kopnycy aBrotpancdopmaropa AT1 (1. 1) n maructpanu 3azemienus 3ganust LY (T. 2), kak mokazaHo

Ha puc. [12.1.

3. Bxirouaercst UIIIT, u perynsTopoM ycTaHaBIMBaeTCs TOK, 0OECTIeYnBAIONIMH MarHUTHOE TI0JIE Ha
M3MEPHUTENILHBIX MPOBOJAX, HAIPSHKEHHOCTh KOTOPOTO MPEBBIIAET MaKCHMalbHOE (OHOBOE Kak

MuHHMYM B 10 pas.




4. MarucTpaib HCKYCCTBEHHOTO 3a3€MJIMTENSI ONPEEISIeTCs ClIeyIOInUM 00pa3oMm:

Hauunas ot 1. 1 (cM. puc. [12.1) HaxoauTcs HanpaBiieHWE HA MMOBEPXHOCTH I'PYHTA C HAUOOJIBIINM
3HAYEHUEM HANPSHKEHHOCTH MAarHUTHOIO TMOJsI, COOTBETCTBYIOIEE peabHOMY HAIpPaBICHUIO
npoknanky 3azemnutens. Ha puc. I12.1 nepBslil y4acTOK HCKYCCTBEHHOI'O 3a3€MJIMTEINISE COOTBETCTBYET
OTpe3Ky MEXIy ToukaMu 1 u 3, BTOpoii - 0Tpe3Ky Mex 1y ToukaMmu 3 U 4 ¥ T.J. 10 TOUKH 2.

5. B Mecrax OTBETBIECHUIl HMCKYCCTBEHHOTO 3a3eMJIUTENS IOBTOPSIOTCS M3MepeHus no m. 4
HACTOSIILIETO TNPHJIOXKEHUS U ONPEAESIOTCA OCTalbHble MarucTpald 3a3eMJIUTENs, CBA3BIBAIOIUE
Touku 1 u 2.

6. ITocTeneHHBIM MEePEX00M OT OJHOrOo y31a 3Y K APYroMy COCTaBJISeTCs Tpacca MPOKIaAKU HIHH
3a3eMJIMTENs] B TPYHTEe Ha uccienyeMoM ydactke PVY. [lng mepexoma K CHEAYIOLIEMY Y4YacTKy
HeoOxoxumo npoussectu nepekmouenne UIIT k nBym npyrum Toukam 3Y.

7. O6pBIBEL 3Y BBIABISIIOTCS CIESAYIOIMM 00pa3oM.

Ecnu mMaructpaip 3a3eMieHus nMeeT oOphIB (Hanpumep, Mexxay Toukamu 4 u 5 puc. [12.1), To mpu
nepeMerieHuy ot T. 4 X T. 5 nokazanus MIIM noikHbl OBITH Ha ypoBHE ()OHA, IMTOCKOJIBKY TOK MO
OTPE3Ky MEXJY TOUKaMu 4 U 5 He IPOTeKaeT.

8. BriOopouHO omnpexensieTcs IyOuHa NPOKIAKH FOPU3OHTAIBHBIX IIHH 3a3eMJIUTENs (HE MeHee
geM gepe3 Kaxzpie 10 M nocneaHux).

9. Ha ocHoBanmm mnonHOro oOcnenoBaHust Teppuropuu PY cocTaBiseTcs HCTHHHAs cxema
MPOKJIAJIKN MarucTpaieil HCKYCCTBEHHOT'O 3a3eMJIUTENSI C YKa3aHUEM BO3MOKHBIX MECT 00phIBa.

10. OmpenenstoTcss CBSI3M MEXIy TEeXHONOTH4YeckUM obopynoBanueM u 3Y. Hanpumep,
obcnenyerca cBsa3b AT1 ¢ 3Y (cm. puc. I12). [Jns storo ucrounnk UIIT monkmodaercs Mexay
MPOBOAHUKOM, 3a3emiisiroriuM kopryc AT1 (1. 1 puc. I12.1), u npyroi toukoit 3V (1. 4 puc. I12.1).
Bxmouaercs UIIT u onpepensercss HanpsbkeHHocTh Hy Ha coeauHuTensHOM npoBoje. C MOMOULIbIO
WIIM omnpenenseTcs 01 CyMMapHOIO MarHUTHOTo 1nonst Hy OT TOKOB, IPOTEKarOIUX:

BHU3, B HCKYCCTBEHHBIN 3a3€MIIUTEIIb;

10 000JI0OYKaM CHJIOBBIX U U3MEPHUTENBHBIX Kabenei;

10 TpyOaM MM KapKacaM MOPTAJIOB U IPYTHX METANIOKOHCTPYKIUIL.

AHaJIOTUYHO NMPOU3BOAATCS U3MEPEHHs ISl BCETO 000PYA0BaHUS INEKTPOYCTAHOBKH. 3aIOTHACTCS
tabm. I17.1 (cM. mpuwioxenue 7). OMHOBPEMEHHO 110 Mepe HEOOXOAMMOCTH 3amoiHsercs Taom. [17.2, B
KOTOpOH yKa3bIBaeTcs 000pyioBaHKe, He uMeroniee cBssu ¢ 3Y.

11. Ha ocnHoBe m3mepenuii mo nn. 9 u 10 HacTosIero mpuIOKEHHS COCTaBisieTcs cxema 3V,
BKJIIOYAOUIass B ce0sl MarucTpaid HCKYyCCTBEHHOTO 3a3€MIIMTENs, KaOeJbHbIE KaHAbl, MOPTAIbI U
JIpyrue MeTaJUIOKOHCTPYKIIMH, UMEIOIUe CBs3H ¢ 3Y.

12. OmpenenseTcs CONMPOTHBIICHUE CBSI3U MEXKIY IEKTPOTEXHUYCCKUM 000pyaoBaHHeM 1o 3Y —
tabs. I17.3 npunoxenus 7.

[puiosxenne 3

BbIBOP CE3OHHOI'O KOO®PUIIUEHTA, UBMEPEHUE 3JIEKTPOXUMHUYECKOI'O
IHOTEHIHMWAJIA 1 OITPEJAEJEHUE HAJIMYUSA BJIYKIAIOINX TOKOB

1. Bb16op ce30HHOT0 K03(h(puuMeHTa CONPOTUBJIEHHS 3a3eMJIUTEI

IIpu ompenenenun comportusneHust 3Y Rsy pacuere Hampsbkenus Ha 3Y Uszy ucmonb3yercs
CE30HHBIA KOA(PPHUIMEHT CONPOTUBIICHUS 3a3eMunTens K.

Ce30HHBII KOA(QQUIMEHT CONPOTHBICHHS OOBIYHO YKAa3bIBAaeTCSi B MPOEKTE MOJACTaHIMHU. [Ipu
HaJIMYMU MTPOEKTHBIX JIAHHBIX 3HAYCHUE Ce30HHOr0o Koddduimenta K, NpUHUMAETCS TaKUM, KAKUM OH
yKa3aH B IIPOEKTE.

[Tpu OTCYTCTBUM NPOEKTHBIX JAHHBIX CE30HHBIH KO3()(UIMEHT BHIOMPAETCS OPUEHTHPOBOYHO MO
tabu. I13.1. Ce30HHBIH K03()GHULMEHT CONPOTHUBIICHHS 3aBUCUT OT:

pa3mepoB 3V, onpenessieMbIX ero IIOIAAbI0 U JJIMHON BEPTHKAIBHBIX AJIEKTPOIOB;

ANIEKTPUYECKOTO CTPOCHUSI IPYHTA;

Ce30HHOT0 K03 (HIMEHTA yIENIBHOTO CONPOTHBIIEHHs IrpyHTa K, (Tabm. I13.2);

reorpaguuecKoro paiioHa pacroI0KEHHUS M0ICTAHIIUH.

3HaueHMs CE30HHBIX KOA(PQUIMEHTOB CONPOTHBIEHUS, OTCyTCTByomme B Tabm. [I13.1,
OIIPEEIAIOTCS IyTeM HHTEPIOJIIMU (BEpTUKAJIbHbIE 31eKTpoisl JuiHOW 30 m 50 M oTHocsTCS K
TIIyOMHHBIM 3a3€MITUTEIISIM).

Tabauya I13.1



Ce3oHHbIe KOY()PUIIHEHTHI CONMPOTUBJIEHUS 3a3emianTeneii K,

3Hauenue | Onekrpu- | K, 1o K, B reorpaduueckux paiioHax
KOpHS geckoe | Tabn. |EBpomneiickas yacts| EBpomneiickas yacth u 3anaaHas OcranpHas
KkBajpaTt- | ctpoenue | I13.2 1oxHee 48-i Cubups Mexny 48-it u 57-i TeppUTOpUs
HOTO M3 | TpyHTa napaniean napannensmu, JIeHuHrpazackas, Poccun
TUIOMIA TN Hosroponckas, CaxanuHckas
n/ct 06u1., [lpumopckuii kpait
Js M MU JUTMHE BEPTUKAIBHBIX 3JIEKTPOIOB, M
0-6 | 30 50 0-6 30 50 0-6] 30|50
I'pynroBeie| 3 14 |13 | 10 15 1,5 11 1111912
BOJIBI 20 19 | 15| 11 2,8 2,1 1,1 54148 |14
50 120 )16 |11 4,0 2,2 11 10 [85[14
OpnHopon- 3 11 (11|10 1,4 11 1,0 20(14|10
10 HBIN 20 141 11 (10 4,4 1,2 1,0 9215910
50 18 1110 9,5 13 1,0 22 |14 110
IToxctuna 3 1,2 | 10 | 10 2,3 1,0 1,0 2712610
olIMe
MIOPOJIBL, 20 129111 10 13 1,1 1,0 17 116 | 1,0
CKaJbHbIE 50 | 57111110 32 1,1 1,0 43 140 |10
I'pyuToBbie| 3 121111 10 1,2 1,2 1,0 1511512
BOJIBI 20 141 12 | 1,0 1,7 1,7 1,1 2512913
50 15113 |11 2,3 2,0 1,1 3914513
50 OnHopo- 3 11 (11| 10 13 1,2 1,0 15113]10
HBIN 20 13 (11|10 3,2 1,9 1,0 4514510
50 16 | 12 | 10 6,8 2,2 1,0 1111010
Ilonctuna 3 121111 10 2,1 1,3 1,0 24124110
IolIHe
MIOPOJIBI, 20 | 25|15 | 11 11 1,6 1,0 14114 (1,0
CKaJIbHBIE 50 48 | 20 | 11 28 1,6 1,0 35(351]1,0
I'pyuToBbie| 3 111 10 | 1,0 11 11 11 1211211
BOJIBI 20 13 (11|10 14 1,4 1,3 1611814
50 13112 |10 1,8 1,8 1,4 2312516
OnHopo- 3 1,1 | 10 | 10 1,2 1,2 1,2 13(14]12
500 |wBIit 20 12 (11 | 10 2,9 2,7 1,5 3914016
50 15112 |10 5,8 4,7 1,6 8418617
Ioxctuna 3 12 (11 | 10 2,0 1,8 1,2 2212312
o1THe
TIOPOIbI, 20 | 22|14 | 10 11 54 1,3 1311313
CKaJIbHBIE 50 41 1 15| 10 25 10 15 3113115

Tabauya I13.2

Cesonnbie K03()(pUUHEHTDI YIEJILHOI0 CONPOTHBJIEHUS rpyHTa K,

Tun rpyHTa K, npu Bnaxuoctu*
HOPMAaTHBHOM | HIKE HOPMBI | BBIIIIE HOPMBI
I'una 3 2 10
Cyriecs, CyrJIMHOK 5 3 20
Iecok 10 3 50
* KonMuecTBO BBINABIIMX OCAIKOB 33 MPENIECTBYIOINN U3MEPEHUAM TIEPHOI.

2. M3mepenne 31eKTPOXMMHUYECKOT0 OKHCINTEIBHO-BOCCTAHOBHTE/ILHOI0 MOTEHIIHAJIA
3Y u yaeJbHOIro CONPOTHBJIEHUS TPYHTA P

W3mepenus npousBoasTCs o cxeme, n3oopakeHHol Ha puc. I13.1.




Pexomennyercst BbmonHuTh mo 10—12 wm3mepeHuil B paznuuHbIX Todkax Kaxgoro OPY. Jlns
nozacraniui 6,10/0,4 kB MoxHO orpaHu4YuThCS 1—3 N3MEpEHUSIMHU.

Jiist u3MepeHuii NoTpeOyoTCs:

npoOHsIii snekTpoa u3 craimu (Cr.3) quamerpom 10 MM u anuHOH 0,6 M;

9JIEKTPO]] CPAaBHEHHS, B KAYECTBE KOTOPOTO CIIElyeT MCIOJIb30BaTh XiIopcepeOpsnbiii Thna OBJI (1
M) WM MeTHOCY Ib(aTHbIi Thna DH-1,

MIUTHBONBETMETP (MB) THOCTOSHHOTO HAampsDKeHHs € OOJBIIMM BXOIHBIM COTPOTUBICHHEM,
Hanpumep @ 4318.

[IpoOHbIil 3nekTpon morpyxkaercs Ha TiyomHy 0,5 M B TpyHT TakuM oOpa3oM, 4TOOBI He
00pa3oBajIoCch CIIly4allHOrO KOHTaKTa C 3a3eMJIMTENEM. OJEKTPOJ CpaBHEHMs YCTAHABJIMBACTCS B
Npe/IBapUTENBHO OYUILEHHBIH (OT TpaBbl, IIEOHS | T.II.) M YBIAXHEHHBIH TPYHT Ha paccTtosiauu 0,5—1
M OT HpPOOHOTO 3MIEKTpoAa. Mexay HHMH H3MEpSeTCS Pa3HOCTh NMOTCHIHUATIOB (., COCTaBISIONIAs
00prgHO 200—500 MB, mpudyem npoOHBIH 31eKTpo Ooee OTpUIaTeNneH. 3aTeM H3MEepsIeTCsl pa3HOCTh
MOTEHIMAIOB MEXy 3a3eMIuTesieM 3Y U JIEKTPOIOM CPABHEHHUS (.
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Puc. T13.1. Cxema n3MepeHust 31eKTPOXUMHUIECKOTO
OKHCIIUTENbHO-BOCCTAHOBUTEIHHOTO MOTEHIINANA:
1 - mpo6HsIif AnekTpon anmuHOoH 0,5 M, anamerpoM 10 MM; 2 - 3IEKTPOJT CPaBHEHHS;
3 - 3a3emnurens 3Y

Ecmm @, otmuaercst ot ¢, 6omnee yem Ha 100 MB, To 3TO O3HauaeT, 4TO HA MPOLECCHl TPYHTOBOU
KOPPO3HMH HAJ0)KEHBI KOHTAKTHAS! KOPPO3Us U (WIH) 3JIEKTPOKOPPO3Hs Oy IAIOIMMHU TOKaMu. B aTom
ciydqae Juid 0OCIeJOBaHMS KOPPO3MOHHOTO COCTOSIHMS CIEAYET INPHIJIACHTh CIIEHHAIN3NPOBAHHYIO
OPTaHM3AIHIO.

[locne m3MepeHHs 3IEKTPOXUMHYECKOTO IOTEHIMala IMPOM3BOANTCS OIEHOYHOE OIpeieseHHe
YIIEBHOTO CONPOTHBIICHHSI TPYHTA IIyTE€M M3MEPEHHs COIPOTUBIICHHSI NPOOHOTO 3nekTpona R,,. O1o
M3MEpPEHNE MOXXHO BBINIOJHUTH II0 CXeMe pHC. 9 HacToAmMX MeTOonMYecKHX yKa3aHWH, IJje BMECTO
TUTACTUHBI TOKITIOUEH MTPOOHBIA 3JIEKTPOA, WK (TIPH HU3KOM COTIPOTHBIIEHHHU TPYHTA) IO CXEMe pHC. 2
HacTtosAmux MeTogmdeckux ykasaHuii npubopamu MC-08, M-416, @ 4103 u OHII-1, pacmonaras
TOKOBBIM 3JIEKTPOJ, HAa PAacCTOSHUM 4 M, a TOTEHNHANBHBIH 2,5 M OT H3MEpseMOro IMpoOHOTO
3IEKTPOJa. Y IeIbHOE COMPOTUBICHHE IPYHTA P ONpeAeIieTcs M0 hopMyite

p=06R,,

HO HU3MEPCHHOMY DJICKTPOXUMHYCCKOMY IMMOTCHUHATY OIPCALIIACTCA HOMEP KOpp03I/IOHHOI71 30HbI
3.

6.2-0,830n0,,
: p

3nauenus 3, paBubie 0; 1; 2, COOTBETCTBYIOT OOJIBIION OMACHOCTH KOPPO3HH; 3HAYEHHS 3, PaBHbIE



3 u 4, — cpelHel CTCNEHW OMACHOCTH; PaBHBIC 5 — ciaboii cremeHu omacHOCTH. [1o KpUBBIM puc.
I13.2, 3Hast cpoK C MOMEHTa COOPYXEHHS TMOACTAHLIUH, MOXHO CIeNaTh MPOTHO3 KOPPO3UOHHOTO
YMEHBILICHUS] CEUSHUsI 3a3€MIIMTENECH U Ha OCHOBE STOTO BBIBOJABI O COCTOSIHUM 3a3€MJIUTENSI U CPOKAX
OYepeHOM POBEPKHU.

B Tex mecrax, rme mo pe3yjibTaTaM HM3MEpPEHHH BBIYUCICHA HAWOOIBINAs TIyOMHA KOPPO3HH,
pexomenayercss (st 3, < 3 HeE00XOAMMO) MPOU3BECTH BCKPHITHE TOPHU3OHTAIBHBIX 3a3CMIIUTCIICH.
Ecnu pe3ynbTaThl BCKPBITHS COOTBETCTBYIOT MPOTHO3UPYEMBIM, TO BHOCSTCS KOPPEKTUBBI B CPOKHU
ouepeIHOM poBepKU. Eciau 0CMOTPOM U U3MEPEHUSIME CEUCHUS OOHAPYKCHO, YTO TIyOWHA KOPPO3UU
BBIIIIE€ TPOTHO3UPYEMOI, ce1yeT 00paTUThCA K CIIEUAIM3UPOBAHHON OpraHu3aluy.

3. OnpenesieHue HATHYHSA OJIYKIAIOIIMX TOKOB B 3eMJIe

Hanmpune Omykpalomux TOKOB B 3€MIIE ONpPENEISIETCS IO pe3yiabTaTaM HM3MEPEHHH PasHOCTH
MOTCHIMAIOB MEXIy IPOJOKCHHBIMH B JaHHOM paifoHE MOA3EMHBIMH  METATHICCKUMHU
COOPYXEHUSIMU U 3eMJIEH.

[Ipn OTCYTCTBHMH MOA3EMHBIX METAUINYECKHX COOPYXKECHHH Hanuuue ONyKIAalolINX TOKOB CIIEIyeT
OTIPEETATh, U3MEPAS PA3HOCTh IOTEHIMANIOB 10 JIBYM B3aHMHO INEPIECHANKYIIPHBIM HalpaBlICHUSIM
TIPY pa3HOCE U3MEPUTENBHBIX AeKkTpoxoB Ha 100 M (puc. I13.3).

[Ipn mpoBeneHNH M3MEPEHHs HCIIOIB3YIOTCA MEIHOCYNb(hATHBIE 3JIEKTPOABI CPABHEHUS, KOTOPHIE
MOAOHPArOTCs TaK, YTOOBI Pa3HOCTH 3.11.C. ABYX JIEKTPOJOB HE MpeBbinIana 2 MB.

Bo3MOXHBI [Ba BapHaHTa pPACHOJIOKCHHS H3MEPHUTENBHBIX 3JEKTPOJOB HAa MECTHOCTH:
napajuleNIbHo  OyIyIledl Tpacce COOpYKEHHWs, a 3aTeM MEpIEeHAMKYISIPHO K OCH Tpacchl M B
COOTBETCTBHM CO CTOPOHAMH CBeTa. BTOpoil BapmaHT ymoO€H B TeX CIydasX, KOT/a H3ydaroTcs
KOPPO3HOHHBIE YCIIOBHSI LIETIOTO paiioHa, a TAKXKE IPH CIOKHOM Tpacce MOI3eMHOTO COOPY>KEHHS.
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Puc. I13.2. Poct cpenneli riyOuHbl (YHTOBOM KOPPO3UHU CTAIH
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Puc. I13.3. Cxema n3MepeHuit st 00HapyKeHUs OTy>KIAOIIIX TOKOB B 3eMJIe:
1 - MmeHOCYNIB(ATHBIE HIEKTPOBI; 2 - H30JIMPOBAHHEIE IIPOBOJIA;
L, - paccTostHHE MEKAy U3MEPUTEIBHBIMHA 3JIEKTPOIaMU

[Ipn mpoBeneHNM M3MEPEHUH HEOOXOAMMO OCOOCHHO BHHUMATENBHO CIEIOHUTH 3a IOAKIIOUYCHHUEM
ociuuiorpada. Eciam  m3MepHuTeNbHBIE 3JIEKTPOIBI  PACIIONOXKEHBI II0 TIPEIIOoNaraeMoil Tpacce
COOpYXEHHS, TO H3MEPHTENbHBIA IIyNn ocLiuiorpada TODKEH ObITh MOIKIIOUEH K BIICKTPOAY,
HaINpaBJICHHOMY B CTOPOHY Hadajla TPacChl. DJIEKTPObI, YCTAHOBICHHbIEC MEPIECHINKYIISIPHO, CIEAYET
COEIMHATH TaK, YTOOBI "HIDKHUI" 3JIEKTPO TMOAKIIOYAICS K U3MEPUTEILHOMY IIyIy ocIuiuiorpada, a
"BepxHHUI" — K 3KpaHy ociuiorpada. [Ipu pacmonokeHur 3IIEKTPOTOB IO BTOPOMY BapHaHTy K
M3MEPHUTENFHOMY IIyIy OCIMIIOTpada MOAKIIOYArOTCS 3JIEKTPO/IbI, OPUEHTUPOBAHHbIC Ha IOT U 3araj,
a K 9KpaHy — Ha CeBep M BOCTOK.

Ecnm m3mepsiemMast pa3HOCTh NOTEHIMAIOB YCTOWYMBA, T.€. HE U3MEHSETCS 110 3HAYCHHIO M 3HAKY,
3HAYUT B 3eMJI€ IPUCYTCTBYIOT TOKH TOYBEHHOTO MIPOUCXOKACHHS.

Ecnmu n3mepsieMast pa3HOCTh NMOTEHIMAJIOB MMEET HEYCTOMUYMBBHIM XapakTep, T.C. M3MEHsSeTcs MO
3HAUCHMIO M 3HAKy WJIN TOJBKO 10 3HAYEHWIO, 3TO YKa3blBAaeT HAa HAIWYME OJIYXKJAfONIUX TOKOB OT
MOCTOPOHHHUX NCTOYHHKOB.

Ipnnoxenue 4

OINNPEJAEJIEHUE COIMPOTUBJIEHUS NCKYCCTBEHHOI'O 3A3EMJINTEJIA
JEKTPOYCTAHOBKM BE3 YYETA OTXOIAIIIMX KOMMYHUKAIIUIA

C momompto mpubopa KJI3-1 ompenmemsiercs gonst (o) pacTekaHws TOKa MO OTXOMASIIUM OT
AJIEKTPOYCTAHOBKM KOMMYHHKAIIUSM B IIPOIEHTaX OT CYMMAapHOTO TOKa HCTOYHHKA (C y4eToM
reOMETPUUYECKHX pa3MEepOB KOMMYHHKalWii). YKkazaHHas paboTa MOXeET ObITh BBHINIOJHEHA C
HCIIOJIb30BAaHUEM CEJIEKTUBHBIX TOKOM3MEpUTEeNnbHBIX Kiemei mmu WUIIM npubopa K/3-1. s storo
3anonssercs tabmn. [17.2 (cm. npunoxxenue 7);

¢ nomoiupio UTIM ¢ukcupyeTcs HanpsHKeHHOCTh MarHUTHOTO T0JIsl HENOCPEICTBEHHO Ha IPOBOJIE,
npucoenuaeHHOM K UIIT, a Taxke Ha pa3IMIHBIX PACCTOSHISIX OT HEro, COOTBETCTBYIOIINX pajnycam
Kabemnel, MEeTaUNTOKOHCTPYKIui omop BJI, mMerommx Tpocel, M TPyOONPOBOIOB, OTXOAAIIMX OT
AJIEKTPOYCTAHOBKH, MOJyYeHHbIE 3HAUEHUS HANPSDKEHHOCTH MAarHUTHOTO TMOJIS COOTBETCTBYIOT 100%
MPOTEKAHHUS TOKA,;

ompenenseTcss MarHUTHOE TI0Je Ha KaXIOM M3 Kabenei, TpyOOmpoOBOAOB W  JIPYTUX
METAJUTOKOHCTPYKIMH, OTXOISMINX OT 3JEKTPOYCTAHOBKH, O€3 M3MEHEHHUS CXEMBl COCIMHEHHHA M
3Ha4deHns Toka UIIT; pe3ynpTaTel n3MepeHuit 3amuceBatoTcs B Tab. 117.2 npunoxxenus 7,

BBIYUCIISIETCS MPOIEHT PACTEKaHHsI TOKA MO OTXOSIINM OT JIEKTPOYCTAHOBKH KOMMYHHUKAIIHSAM;

COIPOTHUBIICHUE 3a3eMinTeNsl R, oleHnBaercst ¢ yueroM Ry m monu Toka (o), MPOTEKAIOMIEro Mo



OTXOAAIIUM KOMMYHUKAIIUAM, 10 BBIPAKCHUIO

_ 100R3y
> (100-0)

Ilpuiiosxenne S
YHUCJIEHHBIN PACUET 3Y JEKTPOYCTAHOBKHA

Yucnenuslid pacuer 3Y NpOM3BOIUTCS B IEIIX aHajiu3a M BBIPAOOTKH PEKOMEHIAIWi o
pekoHcTpyKuuH 3Y 5HEprooObeKTa.

B xoje pacdyeToB NMpPOM3BOAUTCS CONMOCTABIECHHWE U3MEPEHHBIX 3HaueHud Ry, U, ¢ pacyeTHBIMU.
Omnpenensrorcsi 3Ha4eHUs Ry TpH IpeAenbHO BO3MOXKHBIX YAGNBHBIX CONPOTHBICHHUAX TIpYyHTa, a
Takke 3HaueHus Uy, Mo Bcel TeppuTOpUM 3HEProoOBEKTa MpPU 3aJaHHBIX 3HaYeHHsAX TokoB K3 u
BPEMEHHU OTKIIIOUSHHS IIEKTPOOOOPYAOBAHUSL.

B MOCKOBCKOM 3HEPreTMUECKOM MHCTUTYTe paspaboraHa crneuuaibHas mporpamma ORU,
MO3BOJISIIONIAs] MPOU3BOAUTE YHUCIEHHBIN aHaimu3 3Y C yAOBIETBOPEHHEM CIEAYIOUMX TEXHUYECKUX
TpeOoBaHMii:

1. Bo3moxHOCTh pacuera 3V, COCTOSIIIUX M3 TOPU3OHTAIBHBIX M BEPTUKAIBHBIX JJIEMEHTOB U
UMEIOIINX CEeTKy NPOM3BOJIBHOM KoH(purypauuu. I[IporpaMma mo/DKHA MO3BOJISITH JOCTATOYHO
mopoOHO OMHCHIBaTh KOHGUTYpanuto 3Y Ha JocTatodHo 0onpmioi Tepputopuu (1o 500 M x 500 m).

2. BO3MOXHOCTh ydYeTa HaJIWYMS 3JIEMECHTOB, HAaXOAAIIMXCS HaX 3€MJIeH W NIyHTHUPYIOIIUX
aneMeHTsl 3Y (3a3eMisieMble paMbl  allllapaToB, MOPTAJIBI, 3a3€MJICHHBIE TPYOBI pPa3IHMIHOTO
Ha3HA4YEHMs, SKpaHbl KaOened BTOPUYHBIX IENeH | T.I1.), a TAKKE €CTECTBEHHBIX 3a3EMIIUTEIICH.

3. BO3MOXHOCTB yyeTa CONPOTHBIICHUS BCEX AIEMEHTOB 3Y.

4. Bo3MO>XHOCTb pacuera napaMmerpos 3VY:

conpotuBiieHHs 3Y TpPH YCIOBHUM SKBUIIOTCHIMAIHHOCTH BCEX 3JIEMEHTOB 3Y (CTAaTHYECKUH
pEeXUM);

conpotuBiicHHsT 3Y C y4eTOM IIPOJOJBHOTO CONPOTHBIICHHS TOPU3OHTAIBHBIX 3a3eMIINTEICH
(nIMHAMHUYECKHN pEXHM);

pacmpezeneHns: TOKOB 0 BceM (ITO36MHBIM M HaJ3€MHBIM) 3JeMeHTaM 3Y B peXuMe MpOTEeKaHHs
o HeMy TokoB K3;

pacnpeeneHus MoTeHnranoB 1o 3Y B peXXuMe MpOoTeKaHus 1o HeMy TOKoB K3;

pachpezeneHus MOTEHINAA 110 TIOBEPXHOCTH 3eMJIM B pexkuMe nporekanus 1o 3Y toxos K3. Ilpn
3TOM JOJDKHA MMEThCS BO3MOXHOCTH PacueTa paclipeielieHHs NMOTeHIMa a B JI000H 3amaHHON (MM
BBIICJICHHOM ) YacT 3V

HaIpsHKeHUs] TIPUKOCHOBEHUSI M [IarOBOTO HAINPSDKEHUs B MF000H Touke 3Y B peskKHMe MPOTEKAHUS
o Hemy TokoB K3,

IIpnnoxenue 6

"VTBEPXJIAIO"
I'naBHbBIN UHXKEHEP

HAaMMEHOBaHHE YHEProoOBEKTA

MOJIHCH, ).1.0
" " 200 .
aara

IMHACIHOPT
HA 3A3EMJISIOINIEE YCTPONHCTBO YHEPTOOBBEKTA

Jlata BBOJIa B 3KCILTyaTaIUIO
JlaTa KanuTaNbHOTO PEMOHTA (PEKOHCTPYKIINH)
Marepuan 3a3emnureneit
IIpoduiib coemMHNTENBHBIX ITUH




CeueHue COCAUHUTCIIbHBIX IIWH

FﬂyGI/IHa 3ajIeraHys IIHH 3a3eMIINTEIICH

HcnonHuTenbHBIE CXEMBI 3a3€MIISIOIINX yCTpOﬁCTB

SHCKTPOMaFHI/ITHaﬂ COBMCCTHMOCTb 060pyz1013aH1/151
Pemenne o OPUTOJHOCTH 3a3€MIJIATIOUICTO yCTpOﬁCTBa K OKCIJIyaTaluu:

Pe3yabTaThl NpOBEpPKHU 3a3eMJISIIOLIET0 YCTPOMCTBA IHEProodbeKkTa

Ne |Hammeno| [ara |Compotusne |Conporusienue| Crenens | [Ipuromaocts Hara  (IIpume
ILI.| BaHUE |MPOBEP HHE PacTeKaHUIO | KOPPO3HHU K clleytomel | YaHus
0o0BEKTa | KH | pacTeKaHHUIO TOKa 6e3 3a3eMJIH- | 3KCIUTyaTaIlly | IPOBEPKU
ToKa, OM OTXOSIINX Tens
KOMMYHHMKAaIHH,
Om
Pe3yabTaThl NIPOBepKH CBsi3eil 000py10BaHNUS IJHEProodbeKTa
€ MCKYCCTBEHHBIM 3a3eMJIMTe1eM
Ne [O6opyno| Hara |Hammuue cBszu | Conporusnenne | Ctenens | [Ipurogrocts | Hdara | [Ipume
ILIL | BaHHE |IPOBEp| OOOPYNOBAHUSA | CBSI3M MEXAY |KOPPO3UHM,| 3a3€MIIMTEIS |CIEAYIO| JaHUs
KH c obopynoBaHHEM % obopymoBaHus | 1meit
3a3eMIITIOIIIM (o) K DKCILTyaTalllH | TIPOBEP
YCTPOWCTBOM | HCKYCCTBEHHOM K1
Y 3a3eMITUTEIIIO,
Om
Pe3yabTaThl KOHTPOJLHBIX U3MePEeHNii HANPSKeHNsI TPHKOCHOBEHHUS HA JHEProodbeKTe
Ne |Hammeno| [lata |PacuerHslif Bpewms Haubosnsmmee CootBeTcTBHE Hata
m.a. | BaxHue |mposep |Tok K3, kA |cpabaTsiBaHuS 3HAYEHUE HOPMAaTHUBHBIM | CIEyIOIIEH
o0BeKTa | KH 3aIUTEI, C HaTpsKEHUS JOKYMEHTaM | IIPOBEPKH
IIPUKOCHOBEHMs, B
CaeneHusi 00 U3MEeHEHUSX MOCJIe PEMOHTA UM PeKOHCTPYKuuu 3Y
Ilepeuenn Bun pabot (3ameHa Bpewms Opranuzauus- OTMmeTKa 0 BHECEHUH
N3MEHEHHH | 000pyNOBaHMS, PEMOHT, |IPOBEACHUS | UCIIOJIHHUTEIh HU3MEHEHHH B
PEKOHCTPYKINS) pabor UCTIOJIHUTENbHYIO cxeMy 3Y
Benomocthb nedexToB
No JHata O6opynoBanne | OOHapyXEHHBIE Ycrpanenue neekToB
I1.I1. | IPOBEPKHU WM TpyTIa JeeKThI Opraamzanusi- l Otmetka 00 l Jara




o0opynoBaHus UCTIOJIHUTEIb yCTpaHEHUH
JedekroB
Hpuioxenne 7
MPOTOKO.JI
MPOBEPKH COCTOSTHUA 3A3EMJISIOIIETO YCTPOMCTBA
IcC
HanMMCHOBAHHUC

N 200_ 1.

Ha3BaHUC MPCATIPUATHA

1. Llens usmepeHuit
2. [ToropHble yciaoBus
3. CpencTBa U3MepeHui

4. Pe3ynpTatThl IPOBEPKU U U3MEPEHUI
4.1. TIpoBepka METayUIOCBA3EH, CEUEHHUS IIEMEHTOB, KOHTAKTHBIX COCAMHEHHH, KOPPO3HOHHOTO

coctostHusa 3Y

MecTo npoBepKu XapaKkTep HEUCIPaBHOCTH

4.2. Onpenenenue peaabHON cxeMbl 3Y
4.2.1. IlepeueHp HE3a3eMIICHHOT'O 000OPY/JOBaHUS

Tabruya I17.1
HanmvenoBanne 060pyaoBanus XapaxkTep HEHCIPAaBHOCTH
4.2.2. Pe3ynpTaThl H3MEPEHUI COMIPOTHUBIICHHUS CBSI3H IEKTpooOopyaoBaHus ¢ 3Y
Tabauya I17.2
Touku Imm A UmM B ZCB400 ZCBSO
HOJKIIIOYEHHS (c mpumeHeHneM Z s wsm
HUCTOYHHKA MUTAHUS KI3-1) I
I
1 2
3axiroueHne

4.3. 3mepenne conpoTusieHus 3Y

Mol o

Conpotusnenue 3Y
01]o02]03]04]05]06]07]08]09

MIPU 33JJaHHOM 3HAa4Y€HUH I,




I
RmM Om |r,, =
I

Comnpotusnerue 3V, oOnpeieeHHoe 0 3aBUCUMOCTH R, = f (1,,/r,,) Owm.
Ce30HHBIH K03 dHULIMEHT conpoTuBieHus K, = .
Comnpotusnenue 3Y Ryy = K Ry, = Om.
3akmoueHue

4.4. TIpoBepka HanpsxeHus Ha 3Y
3HaueHME TOKA, CTEKAIOLIET0 C 3a3eMITUTEJIS B 3EMIIIO TIPH OTHO(a3HOM 3aMBIKaHUHU Ha 3EMIIIO:

IK3 = KA.
Hanpsoxkenne Ha3V: Usy =Ry lg=_ xB.
3aKJroueHue

4.5. HampsbxeHre NpUKOCHOBEHUsI Ha 000pynoBaHuU (KOHCTPYKIHAx) OPY

Tok 3ambIKaHus Ha 3eMITIO ly3 = KA.
Bpems oTkmoveHus T = c.
Hopwma HanpsKeHHs TPUKOCHOBEHUS B.

Ne .. | Mecto u3mepenus | Ryy = U/l (10 pubopy) | Ry, kOM | U, B

3akIroueHue

1.
2.

3.

OI'VIABJIEHUE

O6111e TOT0KEHUS
MeToms! IpoBepKH cocTosTHUA 3Y
2.1. IIpoBepka BBINOJIHEHUS IEMEHTOB 3Y
2.1.1. BuzyanbHast npoBepka 3V
2.1.2. Onpenenenue peaabHON cXeMbl 3Y
2.2. TlpoBepka coegMHEHHMsA 3a3eMJIMTENICH C 3a3eMJIIEMBIMH JJIEMEHTAaMH, a TaKxke
€CTECTBEHHBIX 3a3emiuTeneii ¢ 3Y
2.3. IIpoBepka KOPPO3MOHHOTO COCTOSIHHUS DJIEMEHTOB 3V, HAXOSIIUXCS B 3€MIIE
2.4. Usmepenue conpotuBneHust 3Y MOACTAHIMN U JIMHUH 3JIeKTponepeadn
2.4.1. I3mepenue conpoTuBiIeHUs 3Y MOICTaHINH
2.4.2. 3mepeHue compoTuBIIeHUs 3a3eminteneit omop BJI
2.5. 3MepeHne HanpsKeHUs! TPUKOCHOBEHUS
2.6. TlpoBepka HampspkeHuss Ha 3Y TOJCTaHIMK MPH CTEKAaHHWHM C HETO TOKA 3aMbBIKaHUS Ha
3eMITI0
2.7. TlpoBepka coCTOSIHUSI IPOOMBHBIX NPEIOXpaHUTEICH
2.8. TIpoBepka menu ¢aza-HyJdb B JJIEKTPOYCTaHOBKax Jo | kB ¢ TOyxuMm 3a3eMieHHeM
HEUTpanu
Onpejenenye ypoBHs IOMEX OT BHELIHUX 3JIEKTPOMArHUTHBIX BO3MYIICHHIA

4. Mepsl 6€30MacCHOCTH TIPH KOHTpoJIe 3Y

5.

JoxymenTtamms Ha 3Y 3JIeKTPOYCTaHOBKH

6. PexoMeHaiu 1o peMOHTY B yCHIICHHIO 3Y

Ipunoxenue 1. M3mepurenbHas anmaparypa Jjis KOHTPOJIS JIEKTPUIECKUX MapameTpoB 3Y

IIpunoxenne 2. Ilpumep ompemeneHus peanbHON cxeMbl 3Y ¢ IIOMOIIBIO HM3MEPHTEIBHOTO
komruiekca KJI3-1

[Ipunoxenne 3. Bei6op ce3oHHOTr0 KO3 dHUINEHTa, H3MEPEHNE IEKTPOXUMHIESCKOTO IMOTEHIHAIa



W ONpe/iesIeHNue HalTM4YHsl OTy>KIal0IIX TOKOB

IIpunoxenne 4. OnpeneneHue CONPOTUBIEHHUSI UCKYCCTBEHHOTO 3a3€MIIMTENS JIEKTPOYCTAHOBKHU
0e3 ydyera OTXOASIINX KOMMYHHKAIUI

IIpunoxenue 5. UucnenHslit pacueT 3Y 3/1eKTPOYCTAHOBKU

IIpunosxenue 6. Ilacnopt Ha 3a3eMiIAIOIIEe YCTPOHCTBO SHEPTOOOBEKTA

IIpunoxenue 7. IIpoToKOa IPOBEPKU COCTOSHUS 3a3eMIIAIOIINX YCTPOIICTB



