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O6o3navenus U COKpALIEHU
B HacTOSLICM OTUYETE NPUMEHSIOTCS ClIEYIOMME 0003HAUCHHS W COKPAIICHUS:

APM — aproMaTn3npoBaHHCe pabovee MeCTo

ACKY3 — apTOMAaTU3HPOBAHHAS CHCTEMA KOMMEDPYECKOI0 YYETA IEKTPOIHEPTHH
ACY — apToMaTUYECKAs CUCTEMA YIIpaBIIeHHs

BJI — po3gyminas uHuda

BY — BBICOKOYACTOTHbIA

B33 — BepTHKANBHOE 2IEKTPHUUECKOE 30HIHPORIHNE

'Y — rnaBHBIA IUT YIIPABIEHHA

3PY — 3aKkphITOE pacTipeJenuTeNnbHOE YCTPOHCTRO

K3 — KopoTKO€ 3aMBIKaHHE

KPVYH — xoMOnexTHOE paclipeleiMTeNnbHOe YETPOHCTRO HAPYKHON YCTAHOBKH
MITA — MuKpOnpoLeccopHas aniaparypa

M3K - MexAYHApOAHASA IJIEKTPOTEXHHUEC KA KOMHUCCHA

OIIH — orpanU4HTENE TIEpeHANIPSKEHUH

OITY — o0menoIcTAH IHOHHBIH IYHKT YIIpaBlIcHUA

OPY — oTKpbITOE paclipelieHTENbHOE YCTPOUCTBO

I'TA — npoTuBoaBapuiinas aBTOMaTHKa

[NC — noncranuus

[TYD — npaBuna ycTpoHcTBa 3NIEKTPOYCTaHOBOK

P3A — peneiinas 3amurTa ¥ aBTOMaTHKa

PII| — penefnbld LT

TH — TpancdropMaTop HanpsiXKeHHus

TCH - tpanchopMaTop cOOCTBEHHBIX HY¥I

TT — TpauchopmaTop ToKa

Y3UII —~ yctpoHcTBO 3aUIMTH OT HMIYJIBCHBIX NEpeHANPAKEHHHA
YPOB — yeTpoHcTBO pe3epBHPOBaHUs NPY OTKA3€ BBIKIFYATEIS
[IVTI — a2 ypaBHUBaHMSI IOTEHITHATIOB

TOIIT — muT MOCTOAHHOIO TOKA

LUCH — muT coOCTBEHHBIX HY KT

OMO — 3neKTpoMarHHTHas 0OCTAHOBKA

OMC — 3neKkTpOMarHUTHAS COBMECTHMOCTh
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Beenenue

Onucanue padors::

ObcnenoBanue sasemunitomero  yerporictea (3Y) IIC 110xkB  Mopomka BxmrodaeT
cocTaBlieHue GakTHUecKoi cxeMbl 3Y, onpejeNeHre CTENIEHH KOPPO3MH M TEPMHYECKOH CTOHKOCTH
snementos 3V, u3MepeHHE YIEILHOIO 2JEKTPUYECKOT0 CONPOTHBIEHMS IPYHTA, W3MEpeHHe
conpotuBiieHds 3Y M pacdeT HANPHKEHHS Ha 3Y, H3MEpPeHHE HANPKEHUA NPHKOCHOBEHHI,
CONMPOTUBIEHAS MeTAIIOCBA3U ofopyaosanus ¢ 3Y, noMex npu KOpoTKux 3aMbikanusax (K3), nomex
MpH yaapax MOJHUH.

Ha ocHoBaHMHM IOJYYEHHEBIX De3YNLTATOB [JaHbl PEKOMEHEALMH [0 YIEYYLICHHIO CXEMbl
3a3eMJIAIOIETO YCTPOHCTBA.

Pabora BmmonHeHa Mo jgoroBopy Ne 01/22-15 or 16.06.2015 r. ¢ dumuanom
AO «TomerbsHEpProy «CeBepHbIE 31IEKTPHYECKHE CETHY.

Bpemsa nposelenus obcaenosanus: apryct 2015 1.

KpaTkas XxapakTe¢pHCTHKA 1O0ACTAHIIHI:

Tpunamnexnocts: Guanan AO «TroMerbaHepro» «CeBepHBIE MIEKTPHUECKHE CETHN,

MecTononoxenue: Hmano-Herelkuil aBToHOMHBIHA OKpYT, I'. Hambin.

Knacc nanpsokenus: 110/6 xB.

MaxcumasipHad Benwuuba Toka K3 wa wimnax 110 kB cocrasnser 2,50 kA, Ha miunHax 6 kB —
16,36 KA.

Bpems orrnouenns K3 ¢ yu4ETOM BpeMEHM OTKIIOUECHHS BHIKIIOYATENS OCHOBHOIT 3amIMTON
npunsto 0,1 ¢, pesepBHOi 3amuron — 1 ¢,

IpumensieMble npubopsl 1 obopyaOBaHIE:

[MpuGop muarHOCTHKH KOHTYpOB 3asemnenns KJI3-2.

TMpubop u3MepeHks HMIYJIbCHOTO COTIPOTHBIECHHA KOHTYpoB 3asemiuenus MK-1 B xommniekTe ¢
VMIIYILCHEIM BoJibTMeTpoM BH-6M.

[lpuGop w3MepeHHS MMIYIBCHLIX diekTpoMarHuTHeix mmomex MKII-1 B xommnexre c
HMITYJIbCHBIM BOIbTMETpOM BH-1.

IpumensieMoe NporpaMmMHoe ofecnesenne:

[Mporpammer «OPY-M» (pa3paboruaux: OO0 «HII® 3JIHAII», r. Mocksa) 1 «OPY-IlpoexT»
(paspaGorumk: IletpoB Cranucnas Piopuxosny, r.Mocksa). [Ipennasnauensl js  pacuyéra
sazeMImoIUX  yerpoiicte OPY, cTaHUMd M JApyrux D3JeKTPOYCTAHOBOK, 4 TaKkKe s pacuéra
YUEJEHOTO CONMPOTHURIIEHHS TPYHTA, NPUBEAEHHOTO K ABYXCIOHHONH MOJETIH.
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YieasHoe ANMEKTPHYECKOE CONPOTHRBJIACHHE 'PYHTA

Ilnst ompefeneHHs 3KBHBAICHTHOTO YIEMLHOIO HIEKTPUUECKOTO CONPOTHBIEHWS IPYHTA
TIPOBOAMIIOCH BEPTHKAIBHOE JIEKTpUUecKoe 30H1uposanue (BD3) ¢ momompio nmpubopa KII[3-2 na

yactore 57 ', Tok ¥ HaNpsHKEHHE H3MEPSUIHCH NPU TOMOIIH H3MepuTensroro Onoka KJ3-2.
[MpuniHnuaibHas cXeMa H3MEPeHHi NpUBeIcHa Ha PUCYHKE 1.

ToKOBBIE ¥ NOTEHIMAIBHEBIE BIEKTPOIBI MPEACTABISIOT Co00H CTATIBHBIE CTEPHKHU JIMAMETPOM
1 cm, mmno# 0,8 M (ToxoBsie) 1 0,4 M (norenumanbhbie). TOKOBEIE 37IEKTPOIBI 3a0MBAKOTCA B TPYHT
na rayouny 0,1-0,8 M, norenumaneneie — Ha Lryonny 0,05-0,3 M Mo OXHON IMHKM HA TCPPHTODHH,

CBOGO,’IHOﬁ OT 3a3cMJIAIOIHX TIPOBOIHHKOR H IMON3EMHEIX KOMMYHHK&JLHIL;I.

Tax Kak TOK MEKAY EKTPOJaMH B PYHTE TIPOTEKaeT BHYTPH MolIycdepsl, TO paccTOSHHA
MEXIY OCBIO CHMMETPHM M TOKOBBIMH 37IEKTPOJAMH, a Takxke rnyduna (H), Ha koTopoll msmepsercs
yeNLHOE COMPOTUBIEHUE TPYHTA, SBISIOTCA PajnycaMHy 3TOH nosychepsl  PAaBHEI MEXTY COOOH.

OChH CUMMBTPHK
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Pucyrok 1 — CxeMa M3MepHTENBHOR LIENH IIPU ONPEAEICHUN
YAEJIbHOIO 2JEKTPHYCCKOrO CONPOTUBIICHMS MPYHTA

TOKCBB A
anekTpog

NOTEHLWANBHEIE
INEKTPOM bl

L L

/////

TOI(OBBI A
ANEKTPOS

DKBHBANEHTHOE YECABHOC BJICKTPHUYCCKOC CONPOTHUBIICHHC TPYHTa PACCHHTBLIBACTCA 11O

(popmyne:

rne U — u3MepeHHOe 3HAYCHHE HANPSIKCHAS MEXAY MOTEHNUANBHBIMH 3JIEKTPOIAMH,
I — M3MepeHHOoe 3HAYCHIE TOKA MEKAY TOKOBBIMH 3JIEKTPOaMH;
L — noJioBHHA paccTOsHYA MEXY NOTEHIHAIBHBIMY IMEKTPOaAMHU;

_U nH*-L?
T 2

L [Om M),

H — nonosuHa pacCcToauusd MENCLY TOKOBBIMY DJIIEKTPOIAMU.

Pe3ysbraTel n3MepeHuil 1 pacuéTos npuBeiens! B ipoTokoe Ne 1 1 Ha pucynke 2.

(1)

Ilns npuBedeHus Kk Hambomee HeONATOMPHUATHBIM YCIOBHAM ([IpOMEP3aHHE M BBICBIXAHHE

rPYHTA) COTIPOTHE/IEHHAE BEPXHETO €108 IPYHTA ([1ecoK) npuHuManock pasHabiM 2000 Om-m.
HopmarusHas riy6usa ce30HHOTO NpoMep3anus TpyHTa: 2,4 M.

Jipyxciioiinas Moje/i TPYHTA, PUHSITas B pacyeTe:
YaenpHoe JNEKTPUYECKOE COTPOTHBICHME BEPXHEr0 CJI0S TPYHTA B 3UMHHN NEepHOI:
2000 Om M, B netuuit nepuo1: 600 Om M,

V IeNbHOE 3NIEKTPUYECKOE CONPOTHRIICHAE HIMKHEro clos rpyHTta: 250 Om-m.

I'ny6GuHa pasznena cnoés IpysTa: 2,4 M.
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Pucynok 2 — Pe3ynbTaTsl BEpTHKATBHOTO 3NEKTPHUECKOI0 30HIUPOBaHHS
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1 BoimoaneHse 3a3eMJ/IANOIIEr0 YCTPOHCTBA

1.1 Amaan: KOMITOHOBKH NOACTAHIIRE

I'afapuTsi moicTaHIHHA (OPHEHTHPOBOYHO): 47 X 66 M.

MonHde3almra  NOACTAHOAM  BBINOJNHACTCA  [PH  TNOMOMM  MOJIHHENPHEMHHUKOB,
YCTAHOBJICHHBIX Ha Nopranax 4 Ha sfanun OITY/3PY -6 kB.

['po30TpoCchl OTXONALUMX BO3AYIUHBLIX JIMHMHA TNOAKIIOYEHBI K 3a3eMJIAIOIUEMY YCTPOHCTBY
MOACTAHIMH.

3amura snekTpoobopyroBadus oT HAOerarommMx BOIH aTMOCREPHBIX M KOMMYTallMOHHBIX
nepeHaNpHKEHHH IPOU3BOJUTCSA OTPARKYUTENAMI NepeHanpsokenuit 110 xB.

Cunobsie TpaHcopmaropet 110 kB obragaror BeTpoeHHbMu Tpancdopmaropamu Ttoxa. Ha
Beogax B 3PY-110 kB ycranosneHsl HaBecHble TpadchopmaTopsl Toka 110 kB.

Koutponpusie xabemn k obopygosanmio 3PY NpONOKEHH! B INONBECHBIX METALIMYECKHX
noTkax, no teppuropud OPY — B Ha3eMHBIX METALTHYECKHUX JIOTKAX.

Llenw ympaBieHns U CUPHAIM3AHKHY BBINOIHEHbB! HEOKPAHKUPOBAHHBIM KabeneMm.

Bropuunas  anmapaTypa yCTaHOBIeHa B  ofHostaxHoM  3fawuu  OITY/3PV-6 kB
B IIOMEIUEHUM PENEHHOTO LIHTA.

1.2 Cevyennsi B KOPpPO3HOHHEIH H3HOE 323eMIMIOIUX IPOBOIHHKOB H 3a3eManTe/ e

Jazemagiomiee YCTPOHCTBO M 3a3eMISIOIIHE CIycku ¢ OOOpYNOBaHHS BLIMONHEHBl M3
noJjiocoBoil crann cedenreM 40x4 mm U kpyrinoH cranm guaMerpoM 16 MM U 25 MM, MuHumanbhas
IUIOME, kL CEYSHH 3a3¢MIIIONINX ciiycKoB; 160 MM,

lIuna ypaBHHBaHHS HOTEHIHAJIOB OpraHW3oBaHa B noMeineHusx 3januda OIIY cramsHoH
rmosiocoi ceuenreM 40x4 Mm (rowaas ceuenns 160 Mu?).

Jlois onpenieneHus CTeNeHH KOPPO3HHM 3a3eMIISIIONIMX CIYCKOB OBLIO MPOM3BEICHO BEIOOpOUHOE
BCKPBITHE TPYHTA Yy 3a3eMIMIOIMX CIyCKOB O0OpYNOBAHHS B HECKONBKMX Mecrax Ha OPY, B ToM
YHCIIE y HelTpaien CHIIOBBIX TpaHcdopMaTopos. B COOTBETCTBHH c
CTO 56947007-29.130.15.105-2011 «Mertomuueckue yka3zaHusi [0 KOHTPOIIO  COCTOSHHS
3a3eMIITIOLIUX YCTPOHCTBY 3neMedT 3Y nomkeH ObiTh 3aMeHeH, eciiu paspymeno Honee 50 % ero
CEYUEHUA.

Kopposnonnoe COCTORHNE 3a3eMJIAI0MIMX CMYCKOB H 3a3eManTesneil
yAoRJAeTBOpHTeAbHOe. Koppo3nonnslii H3noc He npeBbImacT 5 %.

1.3 Pacuer Tepmuqeckeil CTOHKOCTH 3a3¢MAAIIINX NPOBOIHHKOR H 3a3eMIHTE/eH

JlonycTuMble ceueHust TS 2TMEMEHTORB 3a3eMISIIOIIMX YCTPONCTB ONPENeSIoT MO CISAYIOUIEMY
BRIPAKEHMIO, HCXOJ4 U3 J0TycTHMOI o [TYD Temneparypsl HarpeBa:

rr +0.09, <lic
qg= = (3)
0,8\/ i , t>lc

e ligg — MakcHManbHBIM TOK KOPOTKOIO 3aMbIKAHHS;
Sixa — JOMYCTHMOE CEYCHHE INIA TOKA B | KA NMPpOAOTAUTEIBHOCTEIO BO3AeHCTBISA | C;
q — ko3 duumeHT, YU THBAIOMUN IPOJOIKATETEHOCT BO3NEHCTBYS TOKA;
t — BpeMsi BO3JCHCTBHA TOKA (BpeMA OTKIIOUSHHA 3aMBIKAHHA HA 3EMITEO).

B coorsercreum ¢ CTO 56947007-29.130.15.114-2012 «PyxoBojsiupe yKazaH#si 0o
MPOCKTHPOBAHMIO  333¢MIAIOMMX  yCTpolicTe moncTannuii  nanpmxendem  6-750 kB»  nns
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rOpH30OHTAIBHOTO CTaJBLHOTO  3a3eMIMTENs Sy = 14 MMEJ’KA, AN CTaNhHOIO 2a3eMITSHOILIErO
POBOIHKKA, 10COCAUHEHHOIO K annapary, Sixa = 16,5 MMYKA.

Maxcumansabii Tox K3 Ha muHax 110 kB — 2,50 kA, Ha mmnax 6 xB — 16,36 kA.

Bpemst OTKNIOUEHMS 3aMblKaHMd Ha 3emiio (cpabaTbIBAHHA OCHOBHOM 3alIMTHI) IIPUHATO
pasnbeM 0,1 c.

Pe3ynpTaThl pAcYeTOB IUIOMAAM CEYECHHAA JIEMEHTOB 3Y NpeJcTaB/ieHbl B IpOToKoe No 2.

Ceuenns  322eMJISIONIAX CHOYCKOB U 3a3eMjuTelell CcOOTBETCTBYIOT TpeboBaHMIO
TEPMHYECKOH CTORKOCTH.
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2 daxTHyeckas cXxeMa 3a3eMJSIoLIero yeTpoiicrsa

Tpaccuposka 3Y H03BONSET BHIABUTH TOPH3OHTAIBHbIE 333¢MIIHTENH, COCTABUB (PaKTHUECCKYIO
CXEMY 3a3eMISIIONIEro YeTpoiicTsa. 17 TpaccHpOBKH HCIIOIBb3OBANCH 1IPHOOD AMATHOCTHKK KOHTYPOB
sazemuienns KJ13-2.

TpaccupoBka IpOBOJMIACE IO CXeMe, HpeicTaBieHHOH Ha pucynke 3. C  momomero
COENMHUTENBHBIX TPOBOAOB reHeparop npubopa K/3-2 nomuroyaerca K ABYyM Toukam 3V, Mexay
KOTOPBIME HAYMHAET TPOTeKaTh CHHYCOUAanbHbIH ToK yacToTol 1000 ['n.

C HOMOILBIO TPACCOIOMCKOBOrO ycTpoicTra, Bxoaauero B xommuekt KJI[3-2, npoussoaurcs
MOMCK HanpaBleHHil 110 [OBEPXHOCTH TIPYHTA ¢ HAuWOONBIIAM 3HAYEHHEM HaIPHKEHHOCTH
marguTHoro nojs dactoro 1000 [m, coorBercTBYIOMEX peaJbHOMY HAlpPaBICHHIO IPOKIAAKH
3a3eMIMTEI.

Taxxe mpu MOMOIIH TPACCOMOHUCKOBOrO ycTpolicTBa BLIOOpPOUHO ompenensercs rnybusa
OPOKJIaIKK NOPH3OHTATIBHBIX 3a3eMIIHTeNeH.

CeTHE 3A3EMNEHAR

Pucynok 3 — Cxema #aMepuTensHON Helld NPy TpacCUpoBKe 3a3eMIAIONIEro yeTpolcTsa

DakTrYecKas CXeMa 3a3eMISIONIEro YCTpoicTBa NOACTAHIMY NPE/ICTARIEHA B NPUIOKeHun [

YKa3aHHBIE Ha CXEME€ 3a3eM/BIIOLIEr0 YCTPOHCTBA pasMephl B3STHL ¢ TPOEKTHBIX CXEM
3a3eMIISHOIIEro YCTPOHCTBA WITH [JIAHOB IOACTAHLH.

Onpemenuth HaMUUKe HIM OTCYTCTBHE BEPTHKANBHBIX 3a3emuinTencil HEBOIMOMNKHO, I103TOMY
HA CXEME 3a3eMJISTIONIEre YCTPOHCTBA OTMEYESHER! BEPTHKAJIBLHEIE 3a3¢MJHTENIH B COOTBETCTBHH C
NPOEKTOM.

[nyGuna npokIaaKd TOpH3OHTAIBHAIX 3a3eMianTenel coctapiser nopanka 0,7 M. B oTaensHbX
MeCTax 3a3eMJIHTENH IPOIOKEHBI 11 YXHOCTH 3EMJIH,

CeTica 3a3eMIEHAN NOACTAHIMN B LIE/IOM HAXOXUTCH B YAOBJETBOPHTENLHOM COCTOSHNH,
OJHAKO OTCYICTRYET ZAMKHYTHIH lcomyp 3aemuieHHs Bokpyr zgaHus OIIY/3PY-6 kB, ot
HEKOTOPLIX MOJHHEOTBOMOB He 00 aeTen pacTeKaHHe TOKa B ABA H 0oJlee HampaBIeHHs
(wapymenue n. 1.7.93 [TY3-7). Orpana npHcoe/lHHEHa K 3azemisitougemy yerpoiicrsy I1C,

Pexomenayercs BBITOJHHTE PEMOHT 3a3eMIAIONIEro ycTpolicTBa B COOTBETCTBMH €O
cxemoii B mpmmoikenun [, B coorBererBuu ¢ m. 1.7.93 [1¥V3-7 ¢ BHemHel CTOPOHEBI orpajbl Ha
pacerosman 1M oF Hee M Ha ray0uHe 1M IIPOAOKHTS FOPHIOHTANLHBIH 3a3eMUMTEb.
JlomonHHTEbHBIE 3a3eMAHTE]H BBINOJHHTE CTAJbHON monocoilt 30x5 MM (mpoxoanl mnox
AOpOraMy JONMYCKAETCH BLITONHATL NPYTKoM AuaMerpom 14 mm). B mecrax nmepecewenus c
CYMIECTBYIOMUMH 3a3eMAMTEIAMH BBIIOIHHTDL cBapHoe coeduHenue. Iuiyduna npoxiaamku
TOPH3OHTAIBHBIX  3aseMJuTeded, HeobxoauMast IAA nepecedesHusi ¢ CYUWECTBYHOMHMH
sazemuiuTenamu: 0,8 M. 3azemanTenn, MPoOKEHHLIE N0 TOBEPXHOCTH 3€MIH peKoMeHAyercs
3arayouTs B rpyuT Ha 0,3 M.
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3 CompoTnBjeHHe 323eMJIAIOIET0 YCTPOiicTBA

Usmepenne conporusiends 3Y NpoBOAHIOCE IO METOAY AaMIlepMeTpa-BOJNLTMETpa C
nomompio mprbopa KJi3-2 na wacrore 57I'm. Tok u HanpsmkeHnwe M3MEpAIMCh NPH TIOMOLIH
usmeputeasHoro 6noka KJ13-2.

ToxoBEIK ¥ NOTEHIMANLHBIN IEKTPOJIB IPEACTABIAIOT co00H CTANIBHBIE CTEPKHU JIHAMETPOM
1 em 1 gmueo# 0,8 M. Crepsknu 3abypatorcs B TpyHT Ha ry6uny 0,8 M no teppuropun, ¢BoGOIHOIM,
110 BO3MOXHOCTH, OT JIHHAHN 2NIEKTPONepeJaiy v NOM3EMHBIX KOMMYHHUKAITHH.

[IpuHnunuansLHas CXeMa U3MepeHUH NpUBe/ieHa Ha PUCYHKE 4.

)

ﬁ//////// FILLL A,

noTeHUAWanNnbHB 7]
anekTpoA

Jazemnanues
YyCTpOACTBO TOKOBEI# \
3nekTpoys

e e e e e e

-
!

PucyHok 4 — CxeMa M3MepUTENEHOH Henu Npy onpeaeneHu CONPOTHBICHHS 3a3eMIISIOIEro
YCTpoiicTBa

Pe3ynpTaTel H3MepeHUii W pACYETOB MPECTaRIeHb] B MpoToKose Ne 3.

Jna npusencHus K Haubonee HebNarompusTHHIM YCIOBHAM HCHOJNB3YETICS CE30HHBIH
K03 OHUMERT coNpoTHRIEHN 3a3emantens. B coorsercteum ¢ CTO 56947007-29.130.15.105-2011
ce30HHBIH KO3DOUUUEHT CONPOTUBICHHMS 3a3eMIIMTENS IPUHAT PaBHLIM 1,5.

HN3imvepenHoe cONPOTHBACHHE 3a3eMAMIONEro YeTpoiicTBa NOACTAHIIAH COCTABANET
0,30 Om. Conporusienne 3ajeM/fIOEEro ycrpoiicrsa ¢ yu€rom cesoHHoTo Koddduumenra
cocrapiger 0,45 Om, T.€. B J1000€ BpeM# roJa COMPOTHRJIEHHE HE MNPEBLIMIACT AONMYCTHMOE
0,5 Om.

MakcimansHBIN TOK KOPOTKOIO 3aMblKaHMs cocTapnsgeT 2,50 KA.

Hampsoxenwe ma 3asemudromem ycerpoiictee mpu K3 wa mwuuax B naubosee
HebaarenpuaTHLIA nepuoa cocrapager Usy = IgyRyy = 2,50:0,45 = 1,13 kB, uro ne npensimaer
yeranosaennoe I1YD 1nagenne 5 xB.
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4 ConpornBieHHe MeTaJ1ocBA3H ofopyroBanus ¢ 3Y

Jlns onpepesieHus HaNHYUS H COMPOTHBICHHS METAUIOCBA3H 00OPY/I0BAHHA C 3a3€MIAIOUIEM
YCTPOHCTBOM MCMOMB30BaNCs TpuOOp AMarHoCTHKN KOATYpoB 3asemnenus KJ13-2.

[poBonuncsi BU3yalbHBIM OCMOTP BCEX 3a3€MIIOMIMX CIIYCKOB Ha HalNWyye COpBIBOB W
aedexros.

ConpoTHBACHHE METALIOCBA3M  U3MEDPAIOCh  METOAOM  aMIIEpMETPa-BONBTMETpa IO
4eTHIPEXMNPOXOIHOM cXeme, MPEACTaBIeHHON Ha pucyHKe 5. C NMOMOLIBIO COEHHUTENBHbIX POBOIOB
reseparop npubopa KJI3-2 nopkmouwaerca K ABYM TouKaMm 3Y — ONOPHOH M TOYKE W3MEpeHUs
METAIOCBA3K. B KauecTBe OMOpHOH TOMKM OOBIYHO BLICTYNAET 3a3eMISIOLIME [IPOBOJHUK HeATpaiu
rpascopMaTopa MM 3a3eMIIIOLINH OPOBOJHHK 00OPYAOBAHKS, UMEIOIIEro YAOBICTBOPHTEIBHYIO
CBA36 € 3a3eMJISIONMM ITPOBOJHUKOM HeHTpaau TpaHcdopmaropa. Mexany TodykaMu NOIKIIOYECHHS
Ha4HHAET IPOTEKATh CHHYCOMJanbHbIH ToK yacToroi 57 I'u. M3meputenbretii 6iok npubdopa KJ13-2 ¢
MOMOIILIO COSIHHHTENBHBIX MPOBONOB TAKKE TOAKIIOYAICH MEXKIY OMOPHOH TOYKOH M TOUYKOH
H3MepeHus MEeTAUIOCBA3H. TOK M HampsHKeHUe UMEPAIMChH TIPH [OMOUIM W3MepHTENIbHOro O1oka
KJI3-2 v ompenensnoch CONPOTHRIEHHE METATITOCBAZH.

ConpoTHBICHAE METALIOCBA3H H3MEPATIOCH Y BCeX annapaToB H kKoHcTpykimi [IC.

OnopHas ToqKa Mposepsemoe oBopygosaHne

3azemMnaowmi
MPOBOLHWK

3azemMnAoLLnf

@. _ ., NpoBOAHNK
SR >

PHC}’HOK 5 — Cxema H3MEPEHHSA CONPOTUBICHUA MCTALIOCBAZH

B coorserctBuu ¢ CO 34.20.525-00 (P[] 153-34.0-20.525-00) conpOTHRIEHHE METAIIOCBAH
He JOMKHO npesbigarth 0,2 OM,

Crnenyer OTMETHTB, HTO COMNPOTHBICHME METANNOCBA3H, M3MEpeHHOe Takum oOpasoMm, He
ABJIAETCS MEPEXOIHBIM CONPOTHBICHHEM COCOHHEHHS 3a3eMIMTENEH C 3a3¢MILIEMBIMH 3NIEMEHTaMH,
COIIPOTHBIEHHE KOTOporo He A0/bkHO npesbiiath 0,05 Om B coorsercrsuu ¢ CO 34.45-51.300-97
(PI1 34.45-51.300-97) «OGbem W HOpMBI MCIEIT2HUE 3sexTpoobopynosanus». ConporuBicHHe
METAJIOCBA3H BKJIIOYAET JBA TMEPEXOMHBIX CONPOTHBICHHS MEXKIY 3a3eM/ITIOIHMU CIIYCKAMH H
3a3eMJIMTENSIMA, 4 TAKXKE COMNPOTHBIEHUE MPOBOJHUKOB ceTku 3Y (B TOM 4HCIE MePEXOMHBIE
CONPOTHBICHHSA B MECTaX CBAPKH) MEXKAY TOUKaMU M3MepeHus. ConpoTHRISHHE METALIOCBA3U Bolee
NOJHO XapaKTePH3yeT CBsi3h 000PYAOBAHHS ¢ 3a3eMIIAIOLIMM YCTPOHCTBOM.

IMpu K3 ma anmapataxX, CONPOTHBICHUE METAUIOCBA3M KOTOPBIX INPEBLINAET NOMYCTHMOE
3HaYeHue, HaNpsOKeHHe TPUKOCHOBEHUS, Pa3sHOCTH JIOTEHIMAIOR U TOKH 110 3KpaHaM KOHTPOILHBIX
xaberneif, a TaKke UMAYIBCHBIE [TOMEXH MOTYT 3HAUHTEIBHO NTPEBBILIATE NONYCTHMBIE 3HAYCHUS.

Jlauubie 110 COMPOTHBICHAIO METAIOCBA3H 000py IOBaHHS IIPUBEEHE! B TpoToKone No 4.

BrisiBiieHo 000pynoBaHHue ¢ neyion p - CONpOTHUBJICHHEM MeTa/LUIOCBHAIH C
3a3eMJIHIOLUHM YCTPOHCTBOM.

Pexomenayercda  BOCCTAHOBHTH  MeTaLI0cBH3L  00OpYIOBAHHHA,  OPraHN3OBAB
AONOIHATEILHBIN 3a3eMASIIONHIA CMYCK CTAJLHOI mogocoii 30XS MM B COOTBETCTRHH €O CXEMOT
B npuaokennu /1. [loc/ie yere cHoBa NPoOBECTH H3IMEPEHHE CONPOTHBICHHA METANIOCBHAIM.

Jasi MeTaIOPYKABOB ¢ NOBBINIEHHBIM COMPOTUB/ICHHEM METANIOCBI3HE PeKOMEHIYeTCH
IPOBEPHTE U 2aTAHYTH KpeyieHKe 3a3eMINI0U KX XOMYTOB,
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5 HanpsiskeHHe npHKOCHOBEHUS

Hanpsxenue IPHKOCHOBEHHS H3MEPSIIOCH B COOTBETCTBUH c
CTO 56947007-29.130.15.105-2011 mpu umuraupy K3 Ha 3eMIK0 B KOHTPOIBHBIX TOYKax KaKIOTO
pacipeaycTpoiicTBa Ha paGounx U HepabOUHX MeCcTax.

Jlns onpefeneHds HANPSOKEHMS MPHKOCHOBEHHMS Ha 00OPYJ0BAHMH HCIONLA0OBANCS NpHOOD
JMArHOCTUKH KOHTYPOB 3a3emmueHus KJ13-2.

BeiBospl redeparopa KI3-2 nmoakmouaidce K 3a3eMiIsSiOMEMy CIYCKy 00OpyIZoBaHHS M K
TOKOBOMY 3/eKTpoay. BriBousl n3mepurensHoro 6mcka KJ[3-2 mpHcOenHHAIMC, K 343eMILIOIIEMY
crycKy obOpyHOBaHHA M K IUIACTHHE pasMepoM 25x25 cM, UMMTHPYIOUIEH CTONBI HOI YEI0BEKa,
KOTOpas pactioyiaraercs ApuMepHo B | M oT obopynosanus. BHIBOJLI BONBTMETPA LIYHTHPOBAIIACEH
pesucropoM 1 kKOM, MOJIENHPYIOIIHM CONPOTHRIEHUE Tea uenoBeKd. Hanpsokenue NpUKOCHOBEHUS
uamepsioch Ha gactote 57 't Koaddurment nepecuéra x yacrore 50 I'yy npunar pasaev 1.

[lpuHIANHATEHBIE CXEMBl HM3MEPUTENBHBIX Lemeld Mpd  ONpe/elieHHH  HanpsuKeHus
IMTPUKOCHOBEHHS NpelCTaB/IeHbl HA PHCYHKE 6.

A
: : K TOKOBOMY
SreKTpoay
oBopyaceanne
R,

1 é Harpyska

JazemMnsiowmA - el
NPOBOAHKK o METarMNPMECKan NNacTvHa
P AT ANT S T aa///’////// Y

IeMnvTent.

Pucyrok 6 — Cxema u3MepeHHs HaPsOHKEHUS IPHKOCHOBEHUS
" Iy
HanpsxxeHue IPUKOCHOBEHHS olpeensercs no popmyne: U np = u. 5 4)

roe  lxz — 3HauyeHue Toka oqHO(DA3HOr0 3aMbIKAHKMA HA 3EMJIIO B MECTE HW3MEPCHHS;
U — H3MepeHHOE HANPsDKCHHUE;
I — m3mepeHHkId TOX.

Bpems cpabarteiBaHHsl 3alIMTHl NPH 3aMBIKAHUM HA 3€MIIO COCTABNISAET: OCHOBHAs 3alyTa —
0,1 ¢, peseprHad 3auTa — Oonee 1 c.

Hanpsoxkenue mipukocHoBeHHs Jo/pkHe coorsercrioBath ['OCT 12.1.038-82 «Cucrema
¢Tanzapros Oe3omacHOCTH Tpyna. JaexkrtpodesonacHocth. [lpeneneHo AonycTuMble 3HA4YeHHs
HANPAKEHUH TPUKOCHOBEHUS U TOKOBY, JIIg ceTH ¢ 3azeMnéHHOM HeHTpanbio Ha paboumx Mectax (y
paszbeanHMTENel) OHO He MOJOKHO NpeBRIuate 65 B, a y ocranbubix annapatoB — 500 B. [ina cetu ¢
W30/MpOBanHON HeHTpanblo Ha pabodrx Mecrax (Y pasbeNMHUTENEH) OHO HE JIOJDKHO TPEBBIIATH
20 B, a y ocraneHEIX anmaparos — 320 B.

JlanHbie N0 H3MEPEHHUSM HANIPSDKEHUS IIPHKOCHOBEHHS IIPHBEEHbI B NIpoToKoIe N 5.

Hanps:xeHne NPUKOCHOBERHA He NPEBLIMALT AOIYCTUMbIC YPOBHH.
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6 Ilomexu mpombiiIeRHOH 9acToThl NpH K3 na ofopyxosannn v mmHax

Ilpu K3 B pacnpenycTpoHCTBaX BLICOKOIO HANPDOKEHMs K W3OMANNM BTOPUYHBLIX HEneH u
BXOAaM BTOpM4HON ammaparypel Oyner MNpUIOKEHAa pa3sHOCTH MNOTEHLUHUANOB: T[OTEHUHana B
noMelesuy yeranopku MITA U HOTEHIMANA Ha 3a3€MIEHUM anmapara, rae npousomno K3, Jlannas
Pa3HOCTH MOTEHUUATIOB MOKET NPEACTaBNATh onacHocTh Jid MITA w u3onsamuu kabenell BTOPUYHBIX
Hemnem.

[lpu 3aMBIKAHWHE Ha 3€MJII0 B NMEPBUYHBLIX LEOSX, [0 3a3¢MIEHHBIM € JBYX CTOPOH 3KpaHam
BTOpHYHBIX Kabenedl OyaeT NpoTeKarb TOK, KOTOPhIl MOMKET BBI3BATH HENONYCTHMBIN HATPEB SKpaHa.
B coorsercteun ¢ CTO 56947007-29.130.15.105-2011 narpes 3xpana He jaojked npepbiniate 150 °C
— jonycTHMo#d temneparypsl st pesuHoBod mid [IBX wsomaumm kabens. Bpemsa narpesa
NMPUHAMAIOCE PaBHBIM | €, YTO COOTBETCTBYET MONHOMY BpEMEHH OTKMIOUeHHs K3 peseprHOi
samATol. HauanpHas TeMuepatypa npaHuManace pasioi 36 °C.

Hanpsikenne, Bo3neHcTBylomee Ha H3omsunio kabens un msonaunio MIIA, B cooTBeTCTBHM ©
CTO 56947007-29.130.15.114-2012 «Pykopopdumue yxazaHus 0o NPOEKTHPOBAHUIO 3a3€MIIAFOLIUAX
yeTpoieTB moacTaHui HanpsoxenueM 6-750 kBy  He JOIKHO MpeBLIaTh 2 xB.

H3mepenus NPOBOTHIIMCE B COOTBETCTBHH c CO 34.35.311-2004 u
CTO 56947007-29.130.15.105-2011, B ToM umcne, Ha annaparax, Haubonee yganéHHBIX OT MecTa
pasmerenus MITA.

JIng umuranuu nmoMeX, BosHuKalompx mpa K3, menonszosaics M3MEPHTENBLHBIH KOMIIJIEKC
KJ13-2. I'emepatop cuHycouaanbHOTO Toka npubopa K/(3-2 noaxmovancs MexIy 3a3eMIsEOIIMMU
CTIYCKAMH aNllapaToB U 3a3eMJICHHBIM 3IeKTponoM 3a npenenamu [1C.

[Tpu momompn w3MepHTenbHOro Oioka npudopa KJ3-2 maMepsamace pasHOCTB TIOTEHIMATIOB
MEXTY 3a3eMIISIOIIHM CIYCKOM annapara, K KOTOpOMY IOAKIIOYancs IeHeparop, H 3ajeMiicHHEM
pENeHOro IMUTa, TAE pa3MEemactcs BTOpMYHAs ammapartypa. llomydeHHBIE PE3yibTATHL M3MEPEHUH
nepecunteBaNnch K peansHomy Toxy K3. Kospduumenr nepecuera pasen ornoienuro Toka K3 k
TOKy oOT reHeparopa. Ha OCHOBE NONYYEHHBIX pPa3HOCTEH NOTEHUMANIOB pAacCYXTHIBANNCD
TEMIIEPATYPhI Harpesa 3KPaHoOB KOHTPOILHBIX KabeneH.

PacueT pa3HOCTH NOTEHUMAIIOB ¥ TOKOB I10 3KpaHaM Takke npoBouics B mporpamMe OPY-M
C HCIONB30BAaHHEM [ABYXCHOHHOH MOJENN YAEIRHOTO 2WIEKIPHHYECKOIO CONPOTHBICHHA TPYHTA B
3uMHME neproa (T.e. Ams Haubosnee HeONaronpUATHEIX YCIOBHH).

Pe3ynbTathl M3MepeHUH W pacu€roB — HArpeB SKPaHOB M PasHOCTH HOTeHIHanoB mpu K3,
[IPUIIOKEHHBIE K KOHTPOJILHEIM Kabemam, coequasiomuyM OITY n obopynopasue 110 xB, npuseaens
B I1poTOKoJIE Ne 6.

Ipu K3 ma [HC aMmumTyga HARPAGKEHHS, NPUICKEHHOre KO BTOPHYHLIM IENsM
BXOAaM anmaparypsl, He npesbickT 2 KB, gonycrumyio mo 'OCT 30328-95 aaa >nmexTpH4ueckoi
npourocTy n3oasimun MITA noMuHaIbHBIM Hanpmkxenuem 250 B.

Harpes sxpaso kafieseii BTOPHYHBIX Lienei He NPEBLICHT J0NYCTHMOTO,
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7 UmnyabcHbie nomexu npu K3 Ha oGopynoBanum u wiHHAX

[lpu xKopoTKOM 3ambikaHHK Ha anpapatax 110xB  npoHcxoauT paspag  eMKocTed
o0opynoBaHus ¥ YYaCTKOB LIMH HA 3eMiI0, B 3Y NPOXOAUT HUMMOYJbCHBIA TOK BBICOKOH 4acTOTHL
(BRICOKOYAacTOTHAS cocTaBisomas Toka K3). Bospocmumit vorenuuan ¢ onpefeleHHBIM
ko3P duuneHTOM ocnabieHns NepeaeTes o KOHTPOABHAIM KaOensM Ha BXOJIbl MEKPOIPOLECCOPHBIX
ycrpoiicTs. JlanHas pa3sHOCTb MOTEHIHAIOB MOXKET NPEACTABIATEL onacHocTh Mus MIIA u u3onAmmn
kabeneil BTOPUYHEIX LETICH.

Mamepenus ITPOBOIMIIHCH B COOTBETCTBHU c C0O 34.35.311-2004 u
CTO 56947007-29.130.15.105-2011. JIna uMBTaLM¥ HMMIYJIRCHBRIX MOMeX, Bo3HHKajomux npu K3,
ucnons3zopaics  m3meputenbHbelt  Kommieke MKII-1.  Amnnurynsele  3Ha4eHHs HaOPsHKEHHA
3aMEPSUIACE HMITYJILCHEIM BonbTMeTpoM BH-1, sxopamum B xomnnekt UKII-1.

['eHeparop BbBICOKOYACTOTHEIX mMNygbcoB MKII-1 momxmrowanca mexmy 3a3eMIsIOIUMM
CHyCKAMM amnmapaTtoB W 3a3eMIEHHBIM 5JEKTPOAOM Ha pacctosuud 70 M or anmnapata. [Ipu nomornx
BU-1 uiMepaicsd MMOyNbCHBIN NOTEHHOMAN Ha anmapare, K KoTopoMy mnonxmougancs HWKII-1, u
PACCUYUTHIBATOCH HMNYJILCHO® CONPOTHBIEHUE 000PY J0BAHUSL

IMonyueHHbIE PE3YNIHTATHl H3MEPEHUH NMEPECUHTHIBATUCE K BBICOKOYACTOTHON COCTaBIAIOUICH
toka K3. 3HaueHus BBICOKOUACTOTHOH cocTaBnsiomeil toka K3 nmpuuumanuces mo tabmume 1 B
CTO 56947007-20.240.044-2010. Hua OPY u 3PY-110kB BenMuHHA BBICOKOYACTOTHOM
cocrapmsmomeit Toka K3 npumrmmanack | kA, OcHopHas wacToTa Ko0J1€0aTenbHOrO HMITyNbCa
npuHuMaiack 1 MIm.

B pacyerax yudTHIBANMCH KOX(DQHUIMEHTH JKPAHWPOBAHWA UL  MHOIOXKMIIBHBIX
IKpaHMpOBaHHBIX Kabeyiell BTOPMUYHONH KOMMYTalW¥ ¢ 3a3eMICHHEM 3KpaHOB ¢ obeux cropoH. B
coorpercTBHH ¢ CTO 56947007-29.240.044-2010 xoadpduument >KpaHupoOBaHUA [PHHAMAICA
paBHBIM 6.

PesynbraTel M3MeperHMil M pacu€TOB — HMIIYNECHBEIE CONPOTHBIEHMS OOODYNOBaHHS H
MMIIYJIbCHBIE IMMOMEXM, BO3jEHCTBYIOLUME HA BTOPHYHYIO annapatypy npH K3, npusegeHbl B
nporoxone Ne 7.

HMnyascHble MOMEXH, BBLI3BAHHLIC BbLICOKOUYACTOTHOM cocraBasmomed Toxka K3,

2,5 kB, ponycruMble ISl ANNAPATYPbI, HCNBITAHHON Mo 3 cTeNeHH KECTKOCTH HA
YCTOMYMBOCTE K 3aTyxamomum Kojebanuam uactoroii 0,1 m 1MI'm B coorBercTBHE ¢
TOCT P 51317.4.12-99.

Pexomenayercs BHINOJIHATL PEMOHT 3a3eMJSMIONIEr0 YCTPOHcTBA B COOTBETCTBHH CO
cxemoli B npuaomennn [, [JomosHuTebHBbIE 3a3eMJMTENH BLIIOJHHTL CTAAbHOK No/ocoit
30xS vm. B mMecTax mepecedeHHs C CYIECTBYIOMIMMM 3a3eMJHTEISMH BBINOJIHUTL CBAPHOE
coepuuenue. B 3PVY-110 xB ponmonHHTeaLHBIE 3a3eMJIATENIH MNPONCKUTL MO TOAY M
NPHCOENHHATS K ONOPHOH METAIOKOHCTPYKIHH 31AHH,

HesxpanupoBanusie kabenn nemeii TpaHedopmaropor Tokz 110 xB pexomenmyercs
3aMEHMTh HA SKpaHHpOBaHHbIe NpH Omuxaiimedi pexoncerpyxunu IIC. 3azemsenne sxpaHoB
BBLINONHATE COTIACHO peKoMenaauHaM pasgena 10 nacronmero oruéra.

000 «Anspa IMC» Jlucr 14



8 Umny/ibcHbIE NIOMEXH NPH yAapax MOJIHHH

[pu ymape MONHHH B MOJHHEOTBO, HA €r0 3a3eMIMTENIC TOABISLETCH BHICOKHH MOTEHIMAT.
Bo3MOXHO 00paTHOE TIEPEKPHITHE € 3a3EMIIUTEINA, 0 KOTOPOMY pacTekaeTcs TOK MOIHUM, Ha Kabean
BTOPUYHBIX leneif. [lepekphITHe MOKET MIPOKCXOAMTE KaK MO [IOBEPXHOCTH TPYHTA, TaK U CKBO3E CJION
rpyura. HanpsokenrHocts npoGost mo mopepxHocTy 3eman cocrabnser 100 kB/m. Hanpikennocts
npoGos cxkBo3k choit rpyHTa cocraBiaier 300 kB/m. PaccrosHue B rpyHATe OT 3a3eMIHTENd 0
KOHTPOJBHEIX KaOened mpuunmaiocs paeHbiM 0,2 M. Takum 00pasoMm, MOTeHIMAN HA 3a3¢MITHTENE
BOMH3U KabeabHOM Tpacchl HE HOIDKEH NMpeBbimAarTh 60 kB OTHOCHTENBHO HMOTEHLMAIOB 110 KOHLAM
xabensHOH Tpacchl

ViMnynkcHele TOMEXH, BO3HHKAMOULME TPH yIape MOIHMH, HMUTHPOBANHCH IIPH IIOMOILIH
resepaTopa UMIyIscHBIX TokoB MK-1.

H3smepenus IIPOBOAVIINCE B COOTBETCTBHH c CO 34.35.311-2004 "
CTO 56947007-29.130.15.105-2011 pns Bcex MOTHHETIPACMHHKOB MOACTAHIMH.

JItst u3Mepenui MMIyACHEIX CONPOTHBIIEHUH MOJIHMe0TBO10B renepatop MK-1 nmogxmoyancs
MEKIY 3a3€MIIAOLIMM CIYCKOM MONTHHEOTBOJA M 3a3¢MIEHHEIM 3NICKTpoJoM Ha paccToanun 70 M oT
mMoaHHeoTRoga. MMoynbcHeiM BONbIMETpoM BH-6M, Bxomgsumv B xomiuiexkt HMK-1, usmepsncs
MOTEHIMAI HA MOJIHHEOTBO/IE OTHOCHTENBLHO 3a3¢MJIEHHOTCG UIEKTPOJa, YHAICHHOTO Ha PaccTOAHUe
70 M B HanpaBieHHY, MPOTHBOMOJOMKHOM OT TOYKH 3a3eMICHHA IeHepartopa, W pacCUATHIBANIOCH
AMIYJILCHOE COMPOTHBICHUE MOJIHNEOTBOAA.

Pacuerhl pacipelie/ieHus HMITYIbCHBIX TOTEHLHANOB TPOBONWIHCE B mporpamme OPY-M.
MopenmpoBatuchk yaapbl MOJHMH BO BCE MOJIHMENPHEMHHMKH MHOACTAHUMM. Pacuer mpopoauics ¢
HCHOJIE30BAHKEM JIBYXCIOHHON MOJENH YASILHOIO NISKTPHYECKOTO CONPOTUBICHHS IPYHTA B JICTHHN
nepuoz (T.e. B TPO30BOH CE30H).

B coorBerctBun ¢ CO 153-34.21.122-2003 «HAucTpyKiuug 110 yCTPOMCTRY MOJHUE3ALUATDHE
30aHHUM, COOPYKEHMH M HPOMBIINIEHHBIX KOMMYHHKAUMiD» MpH pacuére NPUHMMAIHCE CIICAYIOUIHE
napaMeTpbl AMOyIbca MonHuU: aminuTysa — 100 kA, dpont - 10 mxe, coax — 350 Mkc.

Pe3ynbTaTsl M3MEPCHHMH ¥ Pacu€roB — MMIIYALCHBIC CONPOTHBICHUS MOJIHHCOTBOLOB H
noTeHIMaNbl Ha Gnkaliiyx K kabenbHBIM TpaccaM 3a3eMIIHTENSX NPHBEAEHBI B IpoToKoe No 8.

Hmny/ibcHbIE MOTEHITHAABE HA 3a3eM/IHTENIX MOJHHENPUEMHHUKOB, BOSHHKAIOUIHE TPH
yaape MOJHHM B MoaHuenpuemuukum M2 m M3, cosnaron (ACHOCTEL MePeKPBLITHEA ¢
sazeMnTeeli Ha kabestu BTOPpUYHBIX Lenei.

PexoMeHayeTcs BLINOAHMTE PEMOHT 3a3eMJAAIONIEr0 yCTpolicTBa B COOTBETCTBHH CO
cxemoii B mpuacxenns . JomoaHHTeAbHbIE 3a3€MJIHTEIH BbINOJHHTL CTAALHOH NOJOCOH
30x5 MM (mpoxoasl MoK AOPOraMM JOKYCKAeTes BLINOJHATL MPyTKoM aHaMerpom 14 mm). B
MeCTax MepPecetdeHnsl ¢ CyMecTBYIIHMH 3a3eMJINTEIAME BbINCIHHTL CBADHOE COeHHEHHE.
FayfuHa npoknagku ropH3OHTAAbHBIX 3aseMaHTedeldl, Heofxoaumas [Jsl NepecedeHHs ¢
cyliecTBYIOMHMH 3a3emanTeasmn: 0,8 m.
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9 Criocob 3a3eMJieHHS IKPAHOB KOHTPOJILHBIX Kabenei

JU1s1 HaIeKHOrO 3a3eMJICHHSA 3KPAHOB TIPE;IIOYTHTENBHO HCIIONB30BATh CIICHUANBHEIE 3aKAMBI
WiH paskeMbl. Eciu MCHONB30BaHie 3KMMOB MM pPashbeMOB HEBO3MOXKHO, TO HCIIONB3YeTCS
OMHCAHHBIN HUX¥E CII0co0 3a3eMIeHNs SKpaHoB (PUCYHOK 8).

CHHMaeTCa HapyXHBI cioll usonsiuuy Kadens, ocBoOOKAEHHAA 4YaCTh dKpaHa u3 (ONbIH
3aBOpAYMBAETCA [OBEPX HAPYXKHOM wm3omsuun kabens u HamateiBaeTcs B 2-3 ciod. K ¢onere
NPUKIaABIBACTCS JYXKEHBIH KOHEN 3a3eMNSIOLIErD MPOBOJHUKA, KOTOPBIH NpHMaThiBaeTCs K Gonbre
He meHee 10-10 BUTKAMH 3a3eMISIFOIIEH JKWIJIBI 3KpaHa kalens, fanee NpPOU3BOJAWTCA Ialika
3a3eMIIIOIUEro MPOBOJHKUKA M JyXKeHHe BUTKOB 3a3eMIIONIeH kunbl skpana. [Ipono/nkurenbHOCTE
Kax/10H naliky He JOJDKHA [TPEeBBINATh 3 MHHYT BO M3lexaHue Harpesa m3onsnuu kabens. Mecro
nafku 3amMarsiBacTed u3oneHToi 11BX.

Ceuenne 3a3eMJIIFOIIETO MPOBOJHMKA JNOKHO ObITh HEe MeHee 2,5 MM - NpH HalU4u#A
MexaHmueckol sammre, G0 4 MM® - TpE  OTCYTCTBHM MEXAHHUECKOH 3awithl  J{TvHa
3a3eMJIAIONIEr0 TPOBOAHMKA JO/IKHA OBITE MHHMMANLHO BO3MOMHON. 3aKPEIUIAThH 3a3¢MIISIONIHH
IPOBOJIBKK HEeoGX0auMO TakuM 00pa3oM, 4T00bl HCKIIOUMTH €ro ClyvaiHbili 00phIB MEXAHMYECKHUM
BO3J(EHCTBHEM.

He nonyckaercs 3asemieHne SKpaHoB KaGesel HaBUTHIM NPOBOAOM, T.K. CO3JaBacMasi B 3TOM
chy4ae HHAYKTHBHOCTD OyAET NPENsTCTBORATE PACTEKAHKIO HMITYIILCHBIX TOKOB ¢ 000J104eK KabeIe.

Jnist toro, 9T00BI IOMEXH, PACTIPOCTPAHSIOIUUECA B/I0JIB 3KpaHupytoueit odonouku xabend, He
MOIJIM BOWTH B IKa(, SKPaH IOMKEH 3a3eMIIATHCS HEIOCPEICTBEHHO B TOUKE, TI€ OH BXOIMT B LIKad.
Ecmm axpanupyromue ofonouky kabenell 3azemifoTcs BHYTpH wikada MM Kopilyca, TO TOJE,
reHepupyEMOE TOKOM JKpaHa, NPOHHKAET HE TOJbKO B HEIKPAHMPOBAHHBIE CUTHANBHEIE KaOenH, HO
TAKXKE ¥ B KOHTYPBI MOIyJIei M0OC/e BXOJHBIX CXEM 3alIUTHl H FEHEPUPYET HANPIAXKEHUS IIOMEX.

n0an000n

MecTo naliKkiK 3a3emAaI0WLEero NPOBOGHHKA ¢

333eMAAKLWAN MMN0M 3kpatda Kabena

MoamoTka & 2-3 €107 M3 GoAbrH

333eMNAE WA NPOROAHWE S =4,0 a2

4

Hapymuas n3onalma kabenn

— == = =i Y
g L_II:X

3a3eMNAKLLEA MUIE IKPAHA

14’/, (He meHes 10 BUTKOS)

IKkpaH Kabenn

S I e
LY

b= ===~

Pucysox 7 — 3azemiienve 3xpanoB xadenei
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10 BoiBoabl ¥ NPeAIONKEeHH

ITposenerno oGenenoBanue 3asemstomiero yerpoicrsa [IC 110 kB Mopouka.

Conporusnenne 3Y nojcTanuun B Hanboltee HeGnaronpusThei nepuos cocrasnseT 0,45 Om,
YTO He NpeBBImaeT npesycMoTpentoe [1V3 3nauenne 0,5 Om.

Hanpsokenve Ha 3asemisronieM  yerpodicrse mpu K3 ma mmpax wma HamOonee
HeOnaronpasTHEIX yenoBuil coctasisiet 1,13 xB, wro He npeBbimaet gomyctumoe 5 KB.

Koppo3suonHsiii u3HoC 351eMeHToB 3Y He npebinact 5 %.

Ceuenng 3aseMiuTesedl ¥ 3a3eMIAOLIMX CHYCKOB COOTBETCTBYIOT YCJIOBHIO TEPMUYECKOH
CTOMKOCTH.

CeTka 3a3eMJIEHUS [OJCTAHIMH B LIEAOM HAXOAUTCA B VIOBIETBOPHTEILHOM COCTOSHMH,
OJTHAKO OTCYTCTBY( SaMKH}TBIH KOHTYp 3a3eMnenus Bokpyr 3gauus OITY/3PVY-6 kB, ot nexoTopeix
MOJIHHEOTBOIOB oflecneunBactcs pacTeKaHHe TOKa B fBa W Oonee Hanpapienus (HApylIEHHE
m. 1.7.93 [1¥Y3-7). Orpana nprcocaHHEHA K ?a?.eMHSHOLHeM}’ yerpoiictBy [1C.

Briserneno oOOpYIOBaHHE C HEY L JMTEILHBIM  CONPOTUBIICHUEM METAILNOCBA3M €
333eMJIAIOIIUM YCTPOHCTBOM.

Hanpspxenue NPUKOCHOBEHHS HE IIPEBLILIAET AONYCTHMbIE 3HAYEHHU.

Harpes 3xpaHoB KOHTPOJIBHEIX Kabenek npu K3 He npeBBICUT AOMYyCTHMOTO.

Hanpsoxkenus Ha H30I4HHE KOHTPOJBHBIX Kadened M BXogax anmaparypel npu K3 ne
IPEBBILIAIOT JOTIYCTHMBIE YPOBHH.

MiMnyabCcHbIE TIOMEXH, BRI3BAHHEIE BHICOKOUACTOTHOH cOCTABNMIONIEH Toxa K3,

AOMYCTHMbIE 3HAUEHHS.

HmmynbcHble TIOTEHLWANGL HA 3a3€MIUTENAX MOIHUENPUHEMHNKOB, BOZHHKAIOIIME NPH yjape
MOJIHHHM B MOJHHEIPHEMHHK, CO3IAK CHO MEPEKPBITHA ¢ 2azeMiuTenceii Ha kabenu
BTOPUYHBIX LI

Pexomenaaifim:

PexoMeHayeTCs BHIIOTHATE PEMOHT 3a3€MJISIONIEr0 YCTPOHCTEa B COOTBETCTBAU CO CXeMOH B
nputoxkenun [, JIOTOMHHUTENBHBIE 3A3€MINTENH BBIIIOJHHTL CTANBHON Monocoi 30x5 MM (Ipoxoasl
oA JIOpOraM# JIOMYCKAeTcs BBITGNHATh UpYTKoM auaMerpom 14 mm). B mecrax nepeceuenus c
CYLIECTBYIOIIMMH  333eMIMTENSIMA  BHIIIONHWTL CBapHOe coelunenwe. Inybuma mpoknagku
rOpPU3OHTAIbLHBIX 3a3emmutenci, HeoOXoauMas Ans NepeceyeHns ¢ CYIIECTBYIOIMMMH 3a36MIUTE/IMM:
0.8 M. B 3PVY-110 kB pomonHuTeNbHBIE 3a3€MINWTENH TPOJOKHTH MO MONY H NPHCOCTUHHTE K
OMOPHON METAUIOKOHCTPYKUMH 3/IaHds. 3a3emMiMTeNd, IPOJIOKEHHBIE M0 MOBEPXHOCTH 3EMIH
pekomenayeTcs 3arny6uts B rpyHT Ha 0,3 M.

Tpebyemsiit 06bEM MaTepHaioB 1A peMoHTa 3V : cTanbHas nosoca 30x35 mm — 400 .

Jins MeTaniopyKaBOB ¢ WOBBILIEHHBIM COIPOTUBIEHUEM METAIUIOCBA3M DPEKOMEHIYETCS
MPOBEPUTH H 3aTAHYTh KpEIlIEHHE 3a3eMIAIONHX XOMYTOB.

Heskpanuposanubeie kabend wenel tpancpopmartopos Toka 110 kB pexomennyercs 3amennaTh
Ha 3KpaHHpoBasHbie mnpH Omwxaiuiedl pexonctpykumn IIC. 3asemnenne 5KkpaHOB BBIIONHSTH
COrnacHO pekoMenaauusM pazaena 10 sacrosmero oT4yéTa,
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11 CepiiouHbIe HOPMATHBHDbIE JOKYMEHTHE

1 CO 153-34.20.120-2003 IlpaBmma yctpoiicTBa EKTPOYCTaHOBOK (BCe melcTByromme
pasjieNibl [eCTOTO U CeBMOro M3IaHMIA).

2 CO 153-34.20.501-2003 (P 34.20.501-95) Ilpapusia TexHHYECKOH 3KCIIyaTallkiu
smexTpHdeckux cranliuil 1 cetel Poccuiickol @ejiepaiinm.

3 (€0 34.45-51.300-97  (PI]34.45-51.300-97) O6veM ¥  HOPMBl  HCIBITAHHY
3J1eKTpoobopy0BaHMSL.

4  CO 34.20.525-00 (P11 153-34.0-20.525-00) Metoanyueckue yKa3anusd HO KOHTPOJIIO
COCTOSIHUS 3a3EMIISIOUIMX YCTPOKCTB pacpeneuTeIbHbIX YCTPOHCTB 3IEKTPOYCTaHOBOK.

5 (C0O34.35.311-2004 MeronnueckHe YyKazaHUS [0 ONPEACNEHUIO DBIEKTPOMAIHHTHEIX
06CTaHOBKH M COBMECTHMOCTH Ha EKTPUHECKUX CTAHLMAX U MOACTAHUHSIX,

6 CO34.20.116-93 (PI134.20.116-93) Meronuyeckue ykazaHus I[IC 3alMTE BTOPHYHBIX
Heneii SfeKTpUUeCKUX CTAHIHH M NOACTAHIHH OT HMITYILCHBIX [1OMEX.

7 CO153-34.21.122-2003 Mucrpykuust 110 yCTpOMCTBY  MONHMEIAIMTH  3OAHMI,
COOPYIKEHNH U MPOMBIIUICHHBIX KOMMYHHKAIIUIA,

8  PJ134.21.122-87 UHCTpyKUHS 0O YCTPOHCTBY MOJHHE3AMIMTEI 38aHHH W COOPYKEHUN.

9 CTO 56947007-29.240.043-2010  (Cranpmapr  OpraHu3aliii OAO «@CK EDC»)
PykoBoacTBO 1O 00ECHEUEHNEO 3AEKTPOMATHUTHOH COBMECTHMOCTH BTOPUYHOTO 00OpPYI0BAaHUS |
CHCTEM CBA3M HJEKTPOCETEBBIX OOBEKTOB.

10 CTO 56947007-29.240.044-2010  (Cranmapt  oprabsuv3aiyu OAO «@CK EDC»)
Meroaudeckue yKasaHWd 110 OOECNeueHHIo 3NIEKTPOMArHMTHOH COBMECTMMOCTH Ha oOBexTax
3MEKTPOCETEROTO XO35MHCTBA.

11 CTO 56947007-29.130.15.105-2011  (Crammapr opranuszamun  QAC «DCK EDC»)
MeTomuHecK e yKasaHusA TI0 KOHTPOIIO COCTOSHHS 3a3eMIISIIOIINX YCTPOHCTB.

12 CTO 56947007-29.130.15.114-2012  (Cranmaptr oprasumzauud  OAQ «PCK E3C»)
Pyxopoaguiue ykazaHus MO MPOCKTHPOBAHHIO 3a3EMIAIOIMX YCTPOKCTB MOJACTAHIME HanpsHkeHHEM
6-750 xB.

13 TOCTP51317.4.5-99 (M3K 61000-4-5-95). CoBMECTHMOCThL TEXHHYECKMX CPEACTB
IMEKTPOMATHUTHAS. Y CTONYHBOCTS K MHKDOCEKYHIHBIM MAMITYJIBCHEIM TOMEXaM OOJIBINOi IHEpPrHH.
TpeboBanHus ¥ METOBI HCIIBITAHUH.

14 TOCTP51317.4.12-99 (M3K 61000-4-12-95). CoBMECTUMOCT, TEXHUUYECKHX CPEHCTB
3eKTpoMarHuTHas. Y cToHYHBOCTD K XoNefarenbHbIM 3aTyXaromum noMexam. TpeGopanns u METOBI
HCIIBbITaH M.
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{Ipnaoxenne A (obs3arennHoe)

G gy

CamoperynupyeMas OpraHu3aius, OCHOBAHHAS Ha MISHCTBE UL,
OCYIIECTBISIOWEX OITOTOBKY POEKTHOM HOKYMEHTAUMH
HEKOMMEPUYECKOE [TAPTHEPCTBO
«Camoperyaupyeman opraumsauns «Mexpernonansuan IpoextHas Fpynna»
620014, Crepanosckas obaacts, r. Ekatepundypr, yn. Yepusuuesckoro, a. 16, of. 408
WWW.STOmSZ.IU
Homep B rocy1apcTBeHHOM PRECTPE caMOperyIHpyeMbIX OpraHH3auni
CPO-TI-158-11082010

r. ExarepaHOypr «04» nexabps 2014 r.

CBUIETEJLCTBO

0 IOMYCKE K OnpeNeIeHHOMY BHIY WK BHAAM padoT, KOTOPBIE
OKa3bLIBAKT BJAHSHHE HA 0€301aCHOCTh 00BLEKTOB KANMUTAILHOI'O
CTPOHTE/ILCTBA

No 0156.03-2013-6685030710-I1-158

Brigano wiedy caMoperyimpyesodt  opragusanui:  Ofuiecrsy ¢ OrpaHHuesnol
_oTBETCTREHHOCTRIO «Aabda DMC»n, MHH 6685030710, OI'PH 1136685006578, 620026,
‘Ceepanosekas o6nacts, T. Ekatepundypr. yi KylGouutesa, 1. 48, xopnye B, nos. 41.

: QOcHorauwe Beygauu Ceuaerenscrsa: Pemeuie Copera HeroMMepTeckoro napTHepeTsa
«Cavoperyaupyestoii opranmsammn «Mempernonaxsuan [Ipoekruas ['pynna», HporoKos
Ne 228 o1 «04» gexabpsa 2014 roma.

HacTosuum  CBuieTeIbCTBOM TOATREpPKIdercs AOMYCK K pabotaMm, YKa3saHHsIM B

PHILOKSHNHE K HECTOAILCMY CBHAETEILCTBY. KOTOpBIC OKa3bIBAKOT BIAHAHHE HA feaonacHocTh

" DOBEKTOB KAIMTATEHOr0 CTPOUTETLCTBA.

Hauano geficteusac  «04»  nexalpx 2014 T.

Ceuaerensctso §e3 MPHIOKEHHS He :[eﬁcmmenbﬁo.

CBHaeTeILCTRO BLLIAHO 063 OrpaHHYeH s CpOKa U TEPPHTOPHH €10 ACHCTBUAL
CpuieresCrB0 BLHIAHO RiaMeH pauee elgansoro Ne 0156.02-2013-6685030710-I1-138 ot

«19» nexabps 2013 r. -

Ipencenatens Copera [laprweperea . e e Maxkpyunin A A.

000 «Ansdpa IMCr»
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[TPHIIOXEHHE

K CBHIETENLCTBY ©  JOMYyCKe
OnpeleNeHHoMy BHIY MTH BHIAM paloT
KOTOPBIE ~ OKA3LIBAIOT  BAMAHHE Ha®
fe30macHoCTs  OBBEKTOB  KATTHTALLHOTO -
CTPOHTEIbCTBA

ot «04» nexadps 2014 r,

Ne 0156.03-2013-6685030710-[1-158

Buger palotT, KOTOphbie OKA3BIBAIOT BAHAHHE HA OE30NACHOCTE OOBEKTOB KAMHTAILHOIO
CTPOHTEILCTBA (KpoMe 0coGe OMACHBIX H TEXHHYECKH CA0KHLIX OBBCKTOB, 0GBLEKTOB .
ICHOALIOBAHMA ATOMHOH OMEPrHH) H © JONYCKE K KOTOPBIM WieH HexoMmMepueckoro
5 napTHepeta  «Camoperyaupyemas opraHusauns  «MexperioHalisnas Ipoextaas I'pynna»
O6mecTBO ¢ OrPAHHYEHHON OTBETCTBEHHOCTEIO «Aasfa IMOC», nvcer CBHIeTENLCTED

Ne | Hauvtenopanue suza pabot ]

[. | 4. PaGoter no noxroroeke caenemtii o BHYTPEHHEM HukenepHoM 000PYHOBRHMUN, BHYTPEHHUY COTAX HHNEHEQHO- |
| TEAMHYECHOT0 ofeciie e M, 0 NePEUHE KHATHEPHO-TEXHHIECKHY MCPONPHATHI '

{ 4.3, PaGove! o NOATOTOBKE NPOEKTOR BEYTPEHHHN CHCTEM JTEKTPOCHLGHEHNA

5. Paforel no 0oaroToBKe cBeNeHHii 0 HAPYKRHLIN CETRX WIKENCPHO-TEXHIYErKOrD 00eCneueHn, o nepeyne

HHHEHEPHO-TEXHH Y KX MepOnpHaTHil

5.3, PaboTbl N0 NDArOTOBKE NPOSKTOB HAPY KHEIX CeTf CKTPOCHAMKEHNE 10 35 XB BKUGYHTEILHO H HX COOPYIKEHHIT

5.4. PaBotel N0 MOAroTOBKE MPOCKTOB Hapy&HBIX ceTell saexTpocHadxenns Ne Gonee E10 kB BEMOMHTEILHO it HX

coopywenHi

{ 5.5. PaBoT! N0 104FOTOBKE NPOSKTOB HADYENbIN CeTeil DnekTpocnadmenie |10 kB 1 Goaee 1 ux coopywennht

5.6. PaloTbl no MOArGTOBKE NROEKTOR HADVAHEIN CETEH ¢1aB0TOURBIX CHCTEM

13. Paborst N0 ORraumInUAH MOAFOTOBKK APOEKTHOM AOKYMEHTALIH, MPHBISKACMBIM IACTPOMNNKOM HAH |

JARAZYHKOM HA OCHOBAWHH IJOroROPRE MWPHIHYMECKHM JHU0M WIH HHARBRAYAILHLIN MpEIRpHHEEMATEIEM

(reHEpPaIbHLEM NPOERTHROBLINKGN )

. Bumsr paGot, KoTOpble OKA3LIBAIOT BIMFHHE HA GE30MACHOCT OGBEKTOE KAMHTAILHOIO
TPOUTEABCTBA, BRAIOYAH 0C000 ONACHBIC B TEXHHHMECKH CI0KHBIE 00beKThl KAINTAILHOTO ;
TPOHTEAbCTBA (KpoMe 60beKTOB HCMOIL30BAHIA ATOMHOI JHePIHu) ¥ 0 JOIYCKE K KOTOPBIM -
ned Hexommepueckoro napraepetsa «CaMopery/lupyemas OpraHH3ains «MexpernoHaipHan

“[Ipoextnas ['pynnay O0ILeCTBO ¢ OrpaHHYcHHONH 0TBETCTBEHHOCTHIO «Anbpa IMC» umeer

CBHICTEALCTBO

Hauilenosanye pita pador
4. PaBoTei no noaroToske CBelennit 0 BEYTPEHHEM HHKEHEPHOM 0BOpPYIOBAH, BHYTPEHHHX COTAX HHMHEHepPHO-
TEXHIHECKOr0 aDecnedenis, O NepeUuHe HIKEHEPHO-TEX NKMECKIN MEpO N Pttt
4.3. PaBoTE! 110 N10ArOTOBKS IPOEKTOR BUVIPEHHEX CHCTEM J1CKTDOCH2G IS
8. PaloThl Mo mMOATOTOBKE €BEJeHNIT O HAPYKHBLIX cersx IHwElepHO-TeX HH YeCKoro ofccrevenr, 0 mepeyHe
HHAEHEPHO-TEAHHYCCKIX MeponpHATHIE
$.3. PaBoThl N0 0ArOTOBKE IPOSKTOB HAPIAHbLX ceTelt 31exTpocHadxerna 10 35 I BkaI0uMTCIbHO 11 1Y COOPY A CHHI
' 3.4, PaboTsl N0 NOJrOTOBKE NPOCKTOB Hapyw#ubL: ceTell 3TeKTpocHatmenig ne Gotee 110 ¥B BRUGYHTEARNO H X
COOPYWERAMI
3.3. PaGotsl o MOATOTOBKE NPOSKTOB HAPYKHKNX ceTeil DiesTpocyataxensa 110 kB 1 Goxee v ux coopyier it
5.6, Paforhl (0 0ITOTORKS POEKTOR HAPY ACHEIN CETeH CIAGOTOYHELX CHCTEM
13. PafioThi 100 oprandiauyE NOITOTOBKM NPOEKTHON J0KYMEHTALNH, NPHEAEKEEMbIM 3ACTPOIIIMKOM 1N
JAKAIUHKOM  HA OCHORZHHM J0FODOPA  HPEIIYECKHM JUINOM HIH HHINBHAVATBHBIM TIPEINDEHHMLTEIEM
{TeHepaILILIM NPOEKTIHPUBLIHKOM)

 OBmecTBO ¢ OrPANIEEHROI OTRETCTEEHHOCTHIO «Aasta IVIC» srpape 3aKI04ATH JOTOBOPEL

710 OCYIIECTBICHHEQ OPTAHHIANMH PaBoT MO NOLrOTORKE OPOEKTHON JOKYMEHTALHH 1714 00BLeKTOB
AIMHTANBHOTO  CTPOMTETBCTBA, CTOHMOCTH KOTOPLIX MO OJHOMY JOTOBOPY HE MpeBHlLacT
coctaengeT) 5 000 000 (uste Mutionos) pybaeit.
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