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1 PA3PABOTAH: 000 «Hay4HO-IpOon3BOACTBEHHASA ¢upma.
OneKTpoTexHuKa: Hayka ¥ npaktuka» (HI1® 3JIHAIT) npu ydactin MOCKOBCKOTO
sHepreTnueckoro uHcTATyTa (MOU TY), OAO «©CK E3C», OAO «CO E3C»,
000 «BnekTposHepreTuka: 3ammra ot nomex» (330I1).

2 BHECEH: [lenaprameHTOM HH(OPMaLOHHO-TEXHONOTHYECKUX CHCTEM,
Jupexiwmeit Texanyeckoro peryiupopanus U sxojaorud OAO «OCK ESCy

3 VTBEPXIEH: npukazom OAO «®CK E3C» ot 21.04.2010 Ne 265.

4 BBEJEH B3AMEH: PJI 34.20.116-93 «Meroauyeckue yka3aHUs IO
3AIMUTE BTOPUYHBIX LENEH AEKTPUYCCKIX CTAHLMI U NOACTAHIUHN OT HMITYJIBCHBIX
TIOMEX.
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BBeaenue

«MeTouueckie  yKa3aHWS [0 OOECHIEUEHHIO  3eKTPOMArHHWTHOM
COBMECTUMOCTH HA OOBEKTaX JJIEKTPOCETEBOIO XO3MHCTBay (Janee IO TEKCTY:
Mertomuaeckne ykasaHusA) pa3pabOTaHbl B COOTBETCTBMM ¢ [lonmokeHHEM O
texauueckoit momutuke OAQO «OCK EDC, CTO 56947007-29.240.10.028-2009
«HopMBI TEXHOIOIrMYECKOTO IPOECKTUPOBAHMSA MOACTAHIMMA NEPEMEHHOIO TOKa €
BEICIIMM HanpspkeHueM 35-750 kB (HTII IIC)».

Merogudeckne yKkasaHMs MNpPeJHA3HAdeHbl Ul PEIIEHHS BOIPOCOB
ofecriedeHUsT 3NEKTPOMATHUTHOW COBMECTUMOCTH BTOPHYHOIO OOOPYZOBAHUS U
CHCTEM CBS3H ITPH NPOCKTUPOBAHUI OOBEKTOB MEKTPOCETEBOTO X03HCTRA.

Meroguaeckne ykazaHUS NPUMEHSIOT TIPU  HOBOM  CTPOUTEJNBCTBE,
TEXHHYECKOM IICPEBOOPYXKEHHM M PEKOHCTpyKuuu o0bexkToB EHOC, a Tamxe
00BEKTOB, ITpucoeAUHsOIXCs K ceTasm EHOC.

B Meroauueckux YKa3aHUAX HUCHOJb30BAHBL TPEOOBAHWS M HOPMBL,
comepxkamecs B PDenepanpHblX 3axkonax, Ilocranosnenmsax Ilpasurenscrsa
Poccuiickoit @eneparui, HOPMaTHUBHO-TEXHUYECKUX JOKYMEHTAX, AEHCTBYIOLIUX B
anektpo3nepretuke 1 OAO «DCK EDCy.

C BBOmOM MeTonuueckux YyKazaHuid M craHjaapra «PykoBoacTBo mo
00eCIIeUeHNIO HIIEKTPOMArHUTHONH COBMECTUMOCTH BTOPUYHOrO OGOPYIOBaHUS U
CHCTEM CBS3U 3NIEKTPOCETEBBIX OOBEKTOBY OTMEHAIOTCS «METoauYecKue yYKa3aHus
II0 3alMTe BTOPUYHBIX LEMEH OJNEKTPUYECKHX CTAaHUMA W HOACTaHLUHA OT
AMITyITbCHEIX TToMex» (P 34.20.116-93).

1 OdaacTe NpHMeHeHHs

Hacrosimpe Meronuueckue YyKa3aHHsA PacHpPOCTPAHAIOTCS HA OOBEKTHI
3IIEKTPOCETEBOr0 X034iCTBA Kilacca HanpsbkeHus 6-750kB.

B Meroauyeckux yKasaHWAX PAaCCMOTPEHBl TEXHMYECKHE PELICHUA IO
o0ecTieueHHI0  JJIEKTPOMarHuTHOH ~ coBMectumoctd  (OMC)  BTOpPHYHOrO
o0Opy/JlOBaHUS MPH KOMIIOHOBKE OOBEKTOB  JIEKTPOCETEBOIO  XO3SICTBA,
BBHIIIOJIHEHUM OPOEKTa 3a3eMIBIOIIMX YCTPOWCTB, MOJHHUE3AINMTH, KaOenbHOM
KaHaJM3alMK, CUCTEM ONEPATHBHOTO MOCTOSHHOTO TOKA U 3JIEKTPOCHAOMXEHMS Ha
Hanpsbxenn 0,4kB nepeMeHHOT0 TOKa.

B Meroguyeckux — yKasaHMsAX — IPEACTABIECHBl METOAMKH  pacueTa
HauOONBIIMX YPOBHEH  SIIEKTPOMArHMTHBIX  BO3ACHCTBHIT Ha  BTOPUYHOE
o0opy/oBanue. B NpUoxeHUSIX NPUBEACHBI CIIPABOYHBIA MaTepuan K pasjciam,
MIPUMEPHI TUIOBBIX NPOEKTHBIX PEIICHUH, 00ECIEUNBAIOIUX BHINONHEHHE YCIOBHI
3JEKTPOMArHATHOW COBMECTIMOCTH BTOPHYHOTO 00OpYIOBaHWS Ha OOBEKTaX
JEKTPOCETEBOrO XO3ANUCTBA.

2 HopmaTuBHBIE CCBLIKH

Hacrosimpme Meroanueckne ykazaHusi pa3paboTaHbl Ha OCHOBE CIEMYHOIIEH
HOPMATHBHO-TEXHWIECKON JIOKYMEHTAIIUH:



- CTO 56947007-29.240.10.028-2009. HopMBI  TEXHOJOTHYECKOTO
TIPOEKTHPOBAHMS ITOACTAHLMI MEPEMEHHOrO TOKA € BHICIINM HanpsbkeHueM 35-750
KB.

-T'OCT P 51317.4 ( MOK 61000-4). CoBMECTUMOCTh TEXHUIECKAX CPEICTB
snekTpoMarauTHas. TpeGoBaHUA U METO bl HCOBITAHUIA.

- TOCT P 51525 (M3K 600255-22). Pene snekrpudeckue. COBMECTUMOCTD
TEXHUYECKUX CPEACTB ANECKTpOMarHuTHasd. TpeGoBaHus 1 METOIBI MCTILITAHMH.

- TOCT P 51317.6.2 (MDK 61000-6-2-97). CoBMECTUMOCTh TEXHUYECKHX
CPENCTB  SJIEKTpOMAarHWTHas. [loMEXO3MHCCHS OT TEXHUYECKHX  CPEACTB,
TPUMEHSAEMBIX B IPOMBIIUICHHBIX 30HaX. HOPMBI B METO/IBI HCIIBITAHUIA.

- TOCT P 51317.6.5 (MOK 61000-6-5). CoBMECTUMOCTh TEXHHYECKUX
CPEeICTB DJECKTPOMAarHUTHasg. YCTOWYMBOCTD K OICKTPOMAarHHUTHBIM IOMEXaM
TEXHWYCCKAX CPEACTB, TPHMEHSNCMBIX HA JMEKTPOCTAHLUMAX M MOJCTAHLHUSIX.
TpeboBanus 1 METOIBI UCTIBITAHUHA.

- TOCT P 5131822, CoBMECTMMOCTh TEXHHYECKHX  CPEICTB
SMEKTPOMAarHUTHAS. PagmonoMexu WHAyCTpUanbHble OT  0OOPYJIOBaHUA
AHOOPMAITMOHHEIX TEXHOJIOTH#. HOpMBI 11 METO/BI HCTIBITAHHH.

- TOCT P 50932. VcroifunBocTh 00OpPYyAOBaHHS MPOBOAHOH CBA3M K
STIEKTPOMArHUTHEIM ~ ToMexaMm. COBMECTHMOCTb TEXHUIECKUX CpeACTB
sneKkTpoMaranTHas. TpeGoBaHUs U METO bl NCIIBITAHWH .

- TOCT P 50799. YcTOMYMBOCTD TEXHHYCCKHX CPEACTB DPAfHOCBA3U K
SMEKTPOCTATHYCCKUM — paspsiiaM, MMIYJbCHBIM IIOMEXaM M JHHAMHYECKHUM
HW3MEHEHUAM HANpPsHKECHUS CeTU 3NeKTpomuTaHust. COBMECTHMOCTh TEXHHYECKHX
CPENCTB 3IEeKTpOMAarHuTHas. TpeGoBaHMA U METOAB! HCTIBITAHUH.

- FOCT P 50628. CoBMECTUMOCTD NIEKTPOMArHAUTHASA MALIKWH JJICKTPOHHEIX
BBIYACITHUTEBHBIX TIEPCOHANbHBIX. Y CTOMYMBOCTD K HMEKTPOMArHUTHBIM IIOMEXAM.
Texuuueckue TPEOOBAHUS M METOIEI HCITHITAHMIN.

- I'OCT P 50745. Cucremsl OecnepeOOHHOrO NHTAaHHA NPHEMHUKOB
MIEPEMEHHOTO TOKA W YCTPOMCTBA Uil MOAABJICHHUS CETEBBIX UMIYJILCHBIX IIOMEX.
CoBMECTHMOCTD ~ TEXHMUECKMX  CPEACTB  JJICKTPOMarHuTHai. TpeboBaHus u
METO/bI UCTILITAHHIA.

- TOCT P 51179 (MBK 870-2-1). YcrpoiicTBa M CUCTEMBI TEIIEMEXAHUKH.
Y.2. Ycnopus sxciyarauu. Paznen 1. McTouHrKy nUTaHus B MIEKTPOMArHUTHASL
COBMECTUMOCTb.

-TOCT P 50571.21 (M3K 60364-5-548). OnekrpoycTaHoBKH 30aHwii. YacTh
5. Boibop u MOHTax »3nekTpoobopynoBanus. Pazaen 548. 3asemnuowue
VCTpOUMCTBA W CHCTEMbl yDPAaBHHMBAHUS  JICKTPUYECKMX IOTECHUMANIOB B
SIIEKTPOYCTAHOBKAX, COASPKAIIMX 000pyI0BaHAe 0OpaboTKN HH(OPMALIH.

- TOCT P 50571.22 (M3K 60364-7-707). TpebGoBaHus K CHELMAILHBIM
9IEKTPOYCTaHOBKaM. 3a3zeMiieHHe 000pyaoBaHus 00paboTku nH(pOpMALMH.

- TOCT P 50571.19 (M3K 60364-4-443). TpeboBanus mo oOecne4eHUIo
OezomacHocTH. 3amuTa OT MEpPCHANPSDKEHWH. 3alura >IEKTPOYCTaHOBOK OT
TPO30BBIX M KOMMYTAllHOHHBIX ME€PECHANPSKCHUNA.



- TOCT P 5057120 (MDK 60364-4-444) Tpeboanus mo obecHedeHuio
6ezomacHOCTH. 3amuTa OT MNEPCHANPSDKEHHWM. 3ampTa dIEKTPOYCTaHOBOK OT
NIEPEHANPSKEHNH, BBI3BAHHBIX JICKTPOMArHUTHHIMU BO3ACHCTBUSAMHU.

- I'OCT 13109. KauectBo 3nekrpudeckodt  sHeprun. COBMECTHMOCTH
TEXHUYECKUX CPEACTB 3NEKTPOMArHUTHas. HOpMBI KadecTBa 3MEKTPUUECKOM
3HEPTUU B CHCTEMAX IEKTPOCHAOKEHUS OOLIEro Ha3HAYCHUS.

- Cranmapt MOK 62305 B 5-T1 yacTax. Monnuesamura. 2003r.

- Crammapr MOK  60099-4. MeTamIoOKCUIHEIE  OTPAHHIHTENH
NEPECHANPSKEHUI  0€3 MCKPOBBIX MPOMEXKYTKOB I 3NEKTPUYECCKHX —CeTeid
HIEPEMEHHOTO TOKa.

- Crangapt ANSI/TIA/EIA-607-1994 (Aerrycr 1, 1994). TpeGoBamus k
TEJICKOMMYHUKAIIUOHHOM CHCTEME BBIDABHMBAHUS TOTEHIMAIOB W 3a3eMJICHUS
3IAHUHN.

- IlpaBuna ycrtpoiictBa anexTpoycranoBok. Paszgen 1.7. 3asemicHue Hu
3alIUTHBIE MEPHI HICKTPOOE30M1aCHOCTH.

- CO 153-34.21.122-2004. HHCTpyKIMsi 1O YCTPOKCTBY MOJHHE3AIATHI
31aHUH, COOPYKEHHIA W IMPOMBILIUIEHHBIX KOMMYHHKALIHA.

- PO 3435310-97. OOmme  TexHHYeckue  TpeOOBaHHMT K
MUKPOMPOLECCOPHBIM YCTPOHCTBAM 3aLIUTH ¥ aBTOMATHKH SHEPrOCHCTEM.

- P11 34.20.116-93 Meroamyeckne yka3aHus MO 3aIlUTE BTOPHYHBLIX LiECNei
NIEKTPUYECKUX CTAHIMH M TIOACTAHIMIA OT UMITyJIbCHBIX TOMEX.

- CO 3435311.2004. Meroauyeckue YKa3aHUsA TIO ONPEHCICHAIO
3MEKTPOMATHUTHBIX 0OCTAHOBKH M COBMECTHMOCTH Ha JNICKTPHYCCKHX CTAHLHAX W
TIOJCTAHITUSAX.

- PJT 153-34.0-20.525-00. MeToauueckue yKa3aHUs N0 OPOBEPKE COCTOSTHUS
3a3¢MJLIIOIIUX YCTPOHCTB SIIEKTPOYCTAHOBOK.

- P11 153-34.0-15.501-00. MetoauuecKkue yKa3aHus 1Mo KOHTPOIIO U aHAM3Y
KauecTBa AEKTPOIHEPTHH CHUCTEMAX EKTPOCHAOKEHHSA OOLIEro Ha3HAYCHUS.

- Meronuueckue yKa3aHus [0 OrPAHUYECHHIO BBICOKOYACTOTHBIX
KOMMYTAI[HOHHbIX IEPEHANPSDKEHUH W 3aIUTe OT HUX JJIEKTPOTEXHHMIESCKOTO
o0opyaoBaHKs B pacnpelenuTensHex yerpotictax 110kB m Beime. -M: CIIO
OPTPOC, 1998.

- Earthling of GIS. An application guide. (3azemnerue KPYD. TpakTaueckoe
pykoBoactso). CIGRE. Group 23.10. Elektra. Nel151. 1993.

- PJI 153-34.0-03.150-00. MesxxoTpacieBble mpaBmia (TpaBANa TEXHUKA
0€30macHOCTH) IO OXPAHE TPYAa NPH IKCIUTYaTAIMH IEKTPOYCTAHOBOK

- CanllnH 2.2.4.1191 - 03. 2.2 4. ®uznudeckue (HaKTOphl MPOM3BOACTBECHHOM
cpenbl. OJCKTPOMArHUTHBIE IOJIS B TMPOM3BOJCTBEHHBIX YCIOBHAX. MHUH3IpaB
Poccun. 2003.

3 O0mme nmoJIosKeHust

BropudHOE 000pY/I0BAHIE, CUCTEMBI CBSI3H, KAOCIH BTOPHYHOM KOMMYTALIAH
Ha MPOTSUKEHMH BCETO CpPOKA CIYXKOBI TOABEPTAIOTCS  HICKTPOMATHATHEIM
BO3ACHCTBMAM pasHOrO BuAa. HepbimomHeHue ycnoBuit OMC mpuUBOIUT K
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HOBPEXKICHUIO BTOPUYHOTO OOOPYNOBAHMS, HENPABUIILHBIM ACHCTBHAM (OTKa3aM,
M3IULIHUM WK JIOKHBIM cpadaThiBaHUsAM) YCTPOHCTB P3A, MEPEKPHITHIO U3OIALNA
kabenel BTOpHIHON KOMMYTAIMHY 1 KJIEMM TIKahoB BTOPUYHON KOMMYTaluu, cO00
B paboTe aBTOMATU3UPOBAHHBIX PabOYMX MECT MEPCOHANA U T.J., CYLIECTBEHHO
CHHYKAET HAIC)KHOCTh PabOThl AHEProOOBEKTA.

Kputepwem  BbmomHeHws  ycmoBuit  OMC  sBmferca  oOecIedeHHe
MEKTPOMArHUTHON OOCTAHOBKW, IPH KOTOPOH HAMOOMBINME BO3MOKHBIE YDPOBHM
ANICKTPOMArHUTHBIX BO3JCHCTBUA BCcEX BHAOB Ha OOBEKTE JIEKTPOCETEBOTO
XO035/iCTBa HE MPEBBIIIAIOT AOMYCTUMBIX 3HAYEHUH Ul KAXKAOr0 KOHKPETHOI'O
BTOPHUYHOTO 00OPY/I0BaHUA.

OMC BTOpUYHOro O00OpPYIOBAaHWUS M CHCTEM CBS3M JIOCTHraercd Mpu
BBIIIOJIHEHUN OCHOBHBIX TPEOOBaHMI:

- DOPUMEHEHWE BTOPMYHOrO OOOPYIOBAHUA C BBICOKMM  YDPOBHEM
TTOMEX03aLMILEHHOCTH,

- IPUMEHEHHE MEPBUYHOTO ¥ BTOPHIHOTO 00OPYJIOBAHUS C OTPaHHYEHHEIM
YPOBHEM DMUCCHH JJIEKTPOMArHUTHBIX BO3ACHCTBHIA,

- BRIIOJIHEHHE KOMIUIEKCA OPTaHW3al[MOHHBIX U TEXHUYECKUX MEPOIPHATUIH,
o0ecredrBaOIX OTPAHUUCHUE HICKTPOMArHUTHBIX BO3ICHCTBUH.

Kaxxnoe ycTpoifcTBO MCIBITHIBAIOT HA YCTOWYMBOCTH K DJIEKTPOMArHUTHEIM
BO3IEUCTBIAM. B TEXHMUECKOH MOKYMEHTAlMH HA YCTPOHCTBO MPOM3BOJUTEND
JOIDKEH VKa3blBaTb yPOBEHb IIOMEXOYCTOWYHMBOCTM  YCTPOWCTBA, CTEIECHB
KECTKOCTH WCMBITAHMHA, & TaloKe YPOBEHb SMHMCCHH  SJIEKTPOMAarHUTHBIX
Bo3fciicTemii. Ilpm arrecTauun 00OpPYAOBAaHMSA, YCTAHABIMBAEMOIO HAa 00BEKTAX
OAO «®CK EDCyp, chaeayeT NpeABIBISTh TPeOOBAaHHA IO HWCIBITAHAIO HA
MIOMEXOYCTOHYMBOCTh U MOMEXOIMHUCCHIO. PEKOMEHIYEMBIE CTENIEHH KECTKOCTH
WCTIBITAaHWH W TMapaMeTphl MCOBITATENBHBIX BO3ACHCTBHI uid  yCTpOHCTB
BTOPHYHOr0 000PYAOBaHMS U CHCTEM CBA3M NpHuBeAeHH B [Ipuinoxenuu b.

VYcroitunBas u Ha/iexkHas paboTa BTOPHYHOTO 000PYAOBAHMS M CHCTEM CBSI3U
BO3MOXHA TOJIKO IPH YCJIOBUH cO3JaHUSA Ha 00bekTe OMO, npu KOTOpO#i yPOBHH
JJIEKTPOMArHUTHBIX BO3ACHCTBUI BCEX BUAOB HE NPEBHILMIAIOT AOLMYCTUMBIE AJIA
KaXJI0r0 KOHKPETHOTO YCTPOHCTBA 3HAYECHHS.

4 TepMuHbBI H oNIpeAeJICHHS

Jns ueneii Hactosmmx MeTOOUYECKUX YKA3aHUHA NPUMEHSIOTCS CIIeAYIOLIIE
TEPMHUHBI ¥ X OMPEACICHUS:

Brewnue ycmpoticmea monnuesauumel - KOMIUIEKC, COCTOSAIMi  H3
MOJTHHETIPUEMHUKOB, TOKOOTBOJIOB U 3a3€MIINTETIEH.

Buewnuii  xoumyp 3azemiaeHuss (30auusi) - 3aMKHYTbLA T[OPH3OHTAJbHBIH
3a3€MJIUTEND, IIPOJIOKEHHBLI BOKPYT 31aHHS.

Buympennee  ycmpoiicméo — 3asemienus — (30anus) - COBOKYITHOCTB
323¢MIIIOIIUX TPOBOJHUKOB, PACIIOJIOKEHHEIX BHYTPH 31aHH.
BuinocHott  3azemiumens - 3a3€MJIATENb, BEHINOJHEHHBIH 3a NpeacaaMu

TEPPUTOPHH 3HEPTOOOBEKTA.



Bmopuunoe obopyoosanue - annaparypa (YCTpOHCTBa) PENICHHOM 3allMTHI U
3JIEKTPOABTOMATMKM, [POTUBOABAPDUMHHONW aBTOMATUKM, aBTOMATH3UPOBAHHON
CHUCTECMBI  YIIPABJICHUA  TCXHOJIOTHYCCKAM  TPOLECCOM, aBTOMaTIIIBHPOBaHHOﬁ
CHCTEMBI AUCIETIEPCKOTO YIPABIICHHS, CHCTEMBI cOopa | mepefaun HHQOpMannm;
aBTOMATU3HPOBAHHOH HMH(OPMALOHHO-U3MEPUTENIBHOM CUCTEMBI KOMMEDPYECKOTO
y4eTa IEKTPO3HEPTHH, MPOTHUBOMOKAPHOW CHCTEMBI; OXPAHHOW CUTHAIM3ALUH,
BUJICOHAOMIONEHNA, CHCTEMa OINEPATHBHOTO MHOCTOSHHOTO TOKA, CHCTEMA
COOCTBEHHBIX HYKA HanpsbkeHueM 0,4xB nepeMeHHOro TOKa; CHCTEMBI yIPaBIICHHs
W CHTHaAJIM3aliu  BCIIOMOTaTCIIBHOTO oﬁopyﬂosaﬁm{; CUCTCMAa JAMAarHOCTUKH
CHJIOBOTO 000pY/I0BaHMs1, KOHTPOJIbHBIE KaOeNu | T.1I.

3azemasiioyee ycmpoiicmeo - COBOKYIHOCTh 3a3¢MJIMTENI M 3a3¢MIBIIOIAX
IIPOBO/JHUKOB.

3azemaumens - NPOBOMSALLAS YACTh WM COBOKYIHOCTh COCTUHEHHBIX MEX]Y
coOolf MpoBOANIMX YacTel, HAXOASAMMXCS B SNEKTPUUECKOM KOHTAKTE C 3eMIICH
HETOCPEICTBEHHO WU YEPE3 MIPOMEKYTOUHYIO IPOBOAALIYIO CPEAY.

3azemasowuti nPO6OOHUK - IPOBOAHUK, COCAMHSIOIMNA 3a3¢MIIEMYIO JacTh
(TOYKY) C 3a3EMITUTENEM.

Sawgumeiii npoeoonux (PE-npo6odiiux) - NPOBOIHUK, NIPEAHASHAYECHHBIN JUIs
Heneii 3MeKTpoOe30nacHOCTH.

3ona HYnes02c0 nomenyuana (OI’ﬂHOCZlme?]ZbHCI}l 36.1/1}1}1) - 4aCThb 3C€MIIM,
HAXOAAWAsCAs BHE 30HBl BIMAHMS KAKOTrO-TMOO 3a3€MJIMTENS, JJICKTPHUECKHH
IIOTCHLHAJL KOTOpOﬁ NIPUHUMACTCA PABHBLIM HYJIIO.

Msnyvaemas  snexmpomaznumuas — nomexa - 3INEKTPOMATHHTHAA MOMEXa,
PAacIpOCTPAHAIOMAICA B IPOCTPAHCTBE.

Knacc  (cmenens)  owcecmkocmu - COOTBETCTBYKOIIMH  YPOBEHB
HCIBITATETEHOTO HIEKTPOMArHUTHOTO BO3AEHCTBYA.

KOH@meuGH[Iﬂ INEKMPOMACHUMHASA noMexda - JJNCKTPOMarHuTHasd moMmexa,
PacIpoCTPaHSAIOIIAACS B IPOBOIAILICH CPEXE.

Monnuenpuemnux - 4aCTb MOIHHEOTBOJA, NMPE/HA3HAYECHHAsA A MEPEXBaTa
MOJIHHH.

Maeucmpane 3azemnenus - 3a3eMISIOIHAIA POBOAHUK C ABYMs miu Gonee
OTBETBIICHUAMH.

HanpﬂmceHue NPUKOCHOBeHUA - HANPAXKCHUAC MEXKAYy ABYMA TOYKaAMHU LCITH
TOKa 3aMBIKaHWsA HAa 3eMJIIO (Ha KOPIYC) IPU OJHOBPEMEHHOM NPHKOCHOBEHHH K
HUM 4€TIOBEKA.

Paspao  cmamuueckoco  onexmpuvecméa -  UMIYJIBCHBI  NEPEHOC
MEKTPUUECKOTO 3apsAfia MEXIy TeJlaMH C PasHbIMH  3IE€KTPOCTATUYECKHMH
NOTCHUHAAJIaMW TIPH HCMOCPCACTBCHHOM KOHTAKTC WM MNPH COMDKEHNH HX Ha
HEKOTOPOE, JOCTATOYHO MAJIOE PACCTOSHHE.

Hynvcayuu nanpsidcenusi NOCMOAHHO20 MOKA - TPOLECC MEPUOTUUECKOTO
WIH CIy9aiiHOTO W3MCHEHWsS TIOCTOSHHOTO HANPsDKEHUd OTHOCHTENBHO €T0
CPEHETO YPOBHA B  YCTAHOBHUBIIEMCS pexuMe  paboThl  HCTOYHHKA,
npeobpazoBarells MEKTPUUECKOM SHEPTUH WIH CHCTEMBI 3IEKTPOCHAOKEHNS.



Toxazamenv Kadecmea oﬂekmpuqeacoﬁ SHepeuu - BCJIMYHUHA,
XapaKTEPHU3YIOWAs Ka4€CTBO EKTPHYECKOM SHEPruy MO OJHOMY WM HECKOJIBKUM
€¢ rmapameTpam.

Pasnocme nomenyuanoe mna sazemusiowem ycmpoiicmgee - PasHOCTb
MOTEHIMAIOB, BO3HHKAIOIAd MEXAY pasiuyHbIMM TOYKAMU 3a3€MIIIOLIETO
YCTpOiicTBa NPU KOPOTKOM 3aMbIKAHWHM HA MOACTAHIMM, BHI3BAHHAS NPOJOJIbHBIMH
TOKaMH M COIPOTHBJICHAEM TIPOBOAHHKOB 3a3EMIISTIOIIEH CHCTEMBI.

Conpomuenenue 3asemiusioneco ycmpoticmea - OTHOUICHUE HANPSKECHUS HA
3a3eMJMIOLIEM YCTPOMCTBE K TOKY, CTEKAIOLMIEMY C 3a3€MITUTENS B 3EMITIO

Tox 3amuikanust Ha 3emiio - TOK, CTCKaIOI]II/Iﬁ B 3CMJTIO B MCCTC 3aMBIKAHHAS.

Toxoomeoo - 4YacTb MOJIHUEOTBOJA, NpPEJAHA3HAYEHHAs Uil OTBOAA TOKa
MOJIHHH OT MOJTHAETIPHEMHHKA K 323EMIIUTEITO.

Vemonuusocms k¢ O]ZeKmp()Maleumll()ﬂ nomexe, nwwexoycmoﬂqueocmb -
cnocobHocth TC coxpaHATh 3agaHHOE KadecTBO (DYHKIMOHMPOBAHUA IIpH
BO3ACHCTBUM HA HETO BHEIIHUX TIOMEX C PErTaMEHTUPYEMBIMHM 3HAYCHUSIMU
NapamMerpoB B OTCYTCTBUE JONOJHUTENBHBIX CPEJACTB 3alMThl OT MOMEX, HE
OTHOCAIIMXCS K MPUHIAIY AckcTBUs WK noctpoeHus TC.

Yposenv  ycmotiuueocmu  x  2aexmpomazHumHoOu  nhomexe,  ypoeeHw
NOMeX0yCmonyu60Ccmy - MAKCUMAJIbHBIH YPOBEHb JJIEKTPOMArHUTHOH MOMEXH
KOHKPETHOTO BHJA, Bo3aelcTByromieid Ha ompeneneHHoe TC, mpu kotopom TC
COXPaHAET 3aJaHHOE Ka4eCTBO (PYHKLMOHUPOBAHHMS.

OnexkmpomazHumnas cosmecmumocms mexuuyeckux cpeocme (OMC TC) -
cnocobHocTh TC (YHKIMOHMpOBATH C 33[aHHBIM KAdeCTBOM B 3aJaHHOM
3NMEeKTPOMAarHUTHOM ofcTaHoBKE W HE co3aBarh HEJIOMYCTAMBIX
ANEKTPOMArHUTHLIX moMex apyrum TC.

OnexmpomazHumnas 00CMAHO6KA - COBOKYIHOCTb 3JIEKTPOMArHHUTHBIX
SBJICHWH, TPOLIECCOB B 3aJaHHOW 0OIacTH TPOCTPAHCTBA, B YACTOTHOM W
BPEMEHHOM JUANa30Hax.

OnexmpomaeHumnas nomexda - 3SNEKTPOMArHUTHOE SBICHHE, IIPOLECC,
KOTOpHI€ YXYIIIAI0T WM MOTYT YXYAMNTh KadecTBO (yHKImornposanms TC.
Onexmpomaznumnoe 603MyHeHue (8030¢eiicmesue) - moboe

3MEKTPOMArHATHOE SIBIICHHE, KOTOPOE MOKET YXyAmWTh pabory mpubopa,
000py/1I0BaHKSI MIIK CUCTEMBI WIIM HEOJIArOONPHUSITHO BIMATH HA CPOK CJTYKOBI.

Onexmpomacnumunoe usnyyenue om uCMoYHUKA noMexu - SBJICHAE, TIPOLECC,
OpH KOTOPOM 3JIEKTPOMAarHUTHAS SHEPTHs HM3JIYYaeTCs HCTOYHHKOM MOMEXH B
MPOCTPAHCTBO B BUJC JJICKTPOMArHUTHBIX BOJIH.

5 O003HaYeHHs1 H COKPALICHUS

AB - aKKyMyJISITOpHas 6aTapest

ABP - ABTOMATHYECKOE BKJIIOYCHHE PE3EPBHOIO IMTaHHUs U 000PyAOBaHUA
ACY - aBTOMaTU3UPOBaHHAsl CUCTEMA YNIPABJIEHUs

BJI - BO3/IyLITHAs! JIMHUS

BY - BEICOKOYACTOTHAs

oy - MIABHBIN LIUT yNIpaBieHHs

3y - 3a3eMJII0LIEE YCTPOHCTBO



K3 - KOPOTKOE 3aMBbIKAHUE

KPY - KOMIUIEKTHOE PaCIpeAeIUTENbHOE YCTPOUCTBO

KPYD - KOMITIEKTHOE PaCIpeNesIUTENIbHOE YCTPOHUCTRO € 3II€ra30BOH H30ILsILuel
MDBK - MexnyHapoaHas 371eKTPOTeXHIUYEeCKash KOMUCCHS

OIH - OTPaHUYUTENb NEPEHANPSIKEHU I HeJTMHEHHBIN

oPy - OTKPBITOE PaCHpeeNuTENbHOE YCTPOICTBO

o1y - OOIENOACTAHIMOHHBIN YHKT yIIpaBIeHHs]

I1C - OACTAHLMS

Py - paclpenenuTelIbHOE yCTPOUCTBO

P3A - peneliHas 3aIIUTa U ABTOMATHKA

PIIT - peneitHblil T

COIIT - CUCTEeMa OIEPaTUBHOIO MOCTOSIHHOIO TOKA

TC - TEXHUYECKOE CPEACTBO, alapaTypa

TH - TpaHc(OpMATOp HAMPSKEHUS

TT - TparcdopmaTop Toka

YPOB - YCTPONCTBO PE3EPBUPOBAHNS B CJIy1ae OTKa3a BBIKJIIOYATENCH
IIIIT - IIUT OCTOSIHHOT'O TOKa

3MO - DIIEKTPOMAarHUTHast O0CTaHOBKA

OMC - 3JICKTPOMArHUTHAs1 COBMECTHUMOCTb

6 O0mue ykazaHus

6.1 Coszmanue TpeOyemoii ODMO s 0OBEKTOB HOBOTO CTPOMTCIIBCTBA,
KOMIIJIEKCHOTO TEXHUYECKOTO IEPEBOOPYKECHUSA M PEKOHCTPYKIUH, PACHIMPEHUS
JEHCTBYIOIIMX OOBEKTOB, NPH MOJCPHHU3AINK, 3aMEHE OTICIBHBIX YCTPOHCTB
o0ecreunBaeTcs BBITOTHEHUEM KOMILIEKCA MEPOIPUSTHIA:

- pa3paboTka TEXHMYECKMX pelleHuit mo obecneueHuto OMC Ha crtaauu
MPOEKTA;

- peamm3anMs NPHUHATHIX TIPOEKTHBIX pELICHUH B KOHCTPYKTOPCKOIA,
CTPOUTEIIBHOM, MOHT@KHOW M JpPyroil NOKYMEHTAllMd Ha CTaJuu pa3paboTKu
paboueil JOKyMEHTaINH;

- AaBTOPCKHM HAg30p 3a BBIIOJHCHHEM MPOCKTHBIX PpEIICHHI TpH
MTPOU3BOICTBE CTPOUTEIFHO-MOHTAKHBIX padoT;

- IMPOBEIEHUE IPUEMO-CAATOYHBIX HCIBITAHWA C LEJIBbIO TOATBEPKACHUS
JIOCTaTOYHOCTH BBITIOIHEHHBIX MEPOTIPHSITHIA.

6.2 Ycnosus obecnieueHnss IMC [0KHBI OBITH BBITIOTHEHBI IS CIICAYFOLIHAX
CHCTEM:

- peneiHOM 3ammThL;

- DNEKTPOAaBTOMATHKU:  MPOTHBOABAPUHHONW W aBTOMATHYECKOrO
PETyJIMPOBAHMS,

- aBTOMAaTU3MPOBAHHON CUCTEMBI YIIPABJICHUS TEXHOJOTHIECKHUM TIPOLIECCOM;

- aBTOMATU3UPOBAHHON CHCTEMBI AMCIETYEPCKOTO YIIPABIICHHUS,

- cUCTeMBI cOOpa U nepenadn uHPopMalnu;

- aBTOMAaTH3MPOBAHHOW CHCTEMBI KOHTPOJS, y4Ye€Ta U  YIpaBJICHHS
3NIEKTPONOTPEOICHUEM

- IIPOTUBOIOKAPHOU CHCTEMBI,

- OXpaHHOH CUTHAIA3ALNUH.

- BUJICOHAOIIOACHMUS,
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- OIIEPATHUBHOIO IOCTOSHHOTO TOKA,

- NIEKTPOCHA0KEHHS NIEPEMEHHBIM TOKOM Ha HanpskeHnn 0,4kB;

- CHCTEMBI YIIPABJICHNS W CHTHAJTM3ALMN BCIIOMOTaTENbHOTO 000PYL0BaHuUS,

- IMArHOCTUKU CUJIOBOTO 000pYIOBAHMUS;

- CBA3M.

6.3 Ha sTane nmpHeMO-CAATOIHBIX MCMBITAHMN AOKEH OBITh NMPENyCMOTPEH
TeXHMIECCKHI KOHTPOJIH AJICKTPOMArHUTHOH OOCTAaHOBKM M 3IEKTPOMAarHMTHOH
coBMecTUMOCTH B 00beme, ykazanHom B CO 34.35.311-2004 «Metoauueckne
VKa3aHWs 10 OMPEACNICHIIO SJICKTPOMATHUTHBIX OOCTAHOBKU U COBMECTHMOCTH Ha
JIEKTPUYECKUX CTAHIMAX U MIOJICTAHIUAXY.

6.4 JInd npoBeACHHUS PACUCTHBIX OLIEHOK SJIEKTPOMArHUTHOW 0OCTaHOBKH
HEOOXOUMBI UCXOAHBIC JaHHble. OOBEM HCXOAHBIX JAHHBIX M METOAMKA HX
MOTyYEeHHS 3aBUCUT OT BU/A Pa3padaThiBacMOr0 NPOEKTa:

- BHOBb CTPOSILLCHCS MOJCTaHIIMY,

- MOJHON PEKOHCTPYKIMU (TEXNEPEBOOPYKEHUE) MOACTAHLMU C 3aMEHOM
MEPBUYHOTO W BTOPUYHOrO 000PYI0BaHUS,

- MO3TaNHON PEKOHCTPYKIMHU (TEXTEPEBOOPYKEHHIE) MOJCTAHLIMHI C 3aMEHOMI
YacTH NEPBUYHOTO U BTOPUYHOTO 000PYAOBAHNSL,

- YaCTHYHOM PEKOHCTPYKLMHU (TEXNEPEBOOPYKEHUE) NOACTAHLMK C 3aMEHOI
OTAEJBHEIX CHCTEM,

- 3aMEHBl UMM O0OPYAOBAaHUS HOBBIX OTHACILHBIX CHCTEM; 3aMEHBI HIIH
VYCTaHOBKHM HOBBIX YCTPONCTB P3A, CBA3H M APYIHX CUCTEM.

OO0muMI UCXOMHBIMH JAHHBIMH JUI1 NPOBEJICHUS OLCHKH BbINOJIHEHUS
YCIIOBUH 3NEKTPOMAarHUTHON COBMECTUMOCTH Ha HOACTAHLMM SABJIAIOTCS:

- HOPMHPYEMBIE TIAPAMETPHI;

- DIEKTpUYECKas ONEpaTHBHAs CXEMa, XapaKTEPUCTUKH  CHJIOBOIO
obopynoBaHus;

- PE3yIbTATHI IPEANPOSKTHBIX W3bICKAHUIA;

- CXEMa pacHOJIOKeHHs OOOpYIOBaHMS C TpaccaMH IPOKIaaky Kabeneit
Leneit BTOpMYHOH KOMMYTaLHK,

- pacueTHbE 3HAYE€HWS TOKOB oOjAHO(pa3zHOro (AByx(a3zHOTro) KOPOTKOTrO
3aMBIKaHUS Ha KakaoM u3 PY 110 kB u Bblle 1 TOKOB ABYX()a3HOTO 3aMBIKAHHUS HA
PV 6-35 kB;

- XapaKTEPUCTUKH 000PYA0BaHUA CUCTEM ONIEPATUBHOIO MOCTOSHHOTO TOKA 1
NIEPEMEHHOTO TOKA.

6.5 B kauecTBe HOPMUPYEMBIX NAPaMETPOB AOJDKHBI OBITh IPUHSATH YPOBHH
WCTIBITATeIbHBIX 3JICKTPOMArHUTHBIX BO3ACHCTBUM (IOMEXOYCTOMYMBOCTE) IS
BTOPUYHOTO 000PYHAOBAHUS U YCTPOCTB CBS3H.

IIpy  DpPOEKTUPOBAHWM  3a3€MJLIIOIIMX  YCTPOMCTB  JOIOJHHTENBHO
VCTaHABJIMBAIOT AOMYCTUMbIE TOKM B BKpaHax, O6poHe U 06onouke Kabeseit mereit
BTOPUYHOI KOMMYTALWH MO YCIOBUAM TEPMUIECKON CTOUKOCTH.

Ilpy [POEKTHPOBAHWKM MOJIHHE3AIIUTHl  YCTAHABIMBAIOT  JOMYCTHMBIC
paccTogHMA OT 3a3¢MILIOILETO YCTPOMCTBA MOJNHHMEOTBOMOB JIO0 KOHTPOIBHBIX



kalemefi, d9TOOH HCKITIOYHTH BO3MOJKHOCTh IICPEKPHITHS C 3a3¢MISIOLLCTO
ycTpoiicTBa Ha Kalbesu MpH y1ape MOJIHHH B MOJTHUCOTBOJIBI.

Jinst cuctemMsl aneKTpocHabkeHus HanpsoxearneM 0,4 kB mepeMeHHOTO TOka
npuMersior HopMmupyemble mnapamerpsl no I'OCT 13109 «Hopmbl kadectBa
JNEKTPUYECKOH SHEPIHU B CUCTEMAX ANIEKTPOCHAOKEHHS OOLIETO HA3HAYCHUM .

6.6 PazpaboTka MpOEKTHBIX pellieHuit o obecnedeHnio OMC BTOPHIHOTO
000py/JOBaHUs U CUCTEM CBA3H JOJDKHA OBITH BHIMONHEHA B coorBercTBUM ¢ CTO
56947007-29.240.10.028-2009. «HOpPMBI ~TEXHOJOTHYECKOTO MPOEKTHPOBAHUS
MOJICTAHIIMIf MEPEMEHHOTO TOKA € BBICIUNM HanpsbkenueM 35-750 kB (HTIT TIC)».

Jlns obecneuenus SMC BTOpHUHOTO OOOpYIOBaHMS M CHUCTEM CBSA3HM NPHU
pa3paboTKe MPOEKTa OCYILECTBISAIOT;

- OIPEAIPOCKTHBIE U3bICKAHUA U ¢OOp UCXOAHBIX JAHHBIX;

- PacyeTHYX0 OLECHKY YPOBHEH OSIEKTPOMAarHATHBIX BO3ACHCTBHII Ha
BTOPUYHOE 000PYAOBAHUE U CHCTEMBI CBS3H;

- COTIOCTABJICHHAE PACCUATAHHBIX YPOBHEH 3JIEKTPOMArHUTHBIX BO3/AEHCTBHH C
YPOBHAMH IIOMEXO0YCTOIYMBOCTH BTOPUYHOTO 00OPYAOBAaHMS H YCTPOICTE CBS3M,

- pa3pabOTKy TEXHHMYECKUX pEUIEHWH 10 CHWKEHHIO  ypOBHE
JJIEKTPOMATHUTHBIX BO3ACHCTBHUMA IO TOMYCTUMBIX 3HAYCHUIA.

6.7 Kpurepuem obecnedeHus OMC SBISIOTCS YCNOBHA, TPH KOTOPHIX
YPOBEHb  BCEX BHJIOB  OJJICKTPOMArHMTHBIX  BO3ACHCTBUII  HIDKE  YPOBHSA
MTOMEX0YCTOHUNBOCTH BTOPHYHOTO 000PYIOBAHHS M CHCTEM CBSI3H.

6.8 IlpumeHeHue MeETOOMYECKUX YKa3aHMii NpPEeNyCMaTpPHBACT pPEIICHUC
BompocoB OMC mpH KOMIOHOBKE OOBEKTa, pa3pabOTKe MPOEKTa 3a3€MIIAIOILETO
yCTpoiicTBa, MOJHME3AIMTH, KabenpHOH Kanammzauuu, COIIT u cOOGCTBEHHBIX
HyXI, a Talke pa3paboTKy cheuuanbHbIX MEPONpPHUITHI 1O 3all|uTe OT
CTaTUYECKOTO IEKTPAUECTBA U MIEKTPOMArHUTHBIX [TOJIEH.

PexomeHmyeTca crenyromuid NOpsAAOK pelieHus BompocoB OMC  mpu
TIPOEKTHPOBAHUY TIOACTAHITHHA.

a) COOp HCXOOHBIX JAHHEIX, HEOOXODWMBIX M pAacueToB YpPOBHEH
OJIEKTPOMATHUTHBIX BO3JCHCTBHH, @ TaKKE HAHHBIX O MMOMEXOYCTOWYMBOCTH
BTOPHYIHOTO 00OPYIOBAHWI M CHCTEM CBSI3HL.

6) KoMIoHOBKa MOACTaHLMM € YY€TOM DPEKOMEHMAANWM, H3NOKEHHBEIX B
pasmene 7. Ilocne BBHINONHEHWS KOMIIOHOBKM TIOJNCTAHIUMU OOJDKHBI  OBITH
MIPOBEACHHl PACUECTHBIE OLEHKH HANpPSKEHHOCTH 3JIEKTPOMArHWTHBIX mojei. JIis
IPUOMKEHHBIX OIECHOK HANPSKEHHOCTH IEKTPOMATHUTHBIX MONEH HMCMONB3YIOT
CMpaBOYHbIE AaHHBIE IIpuiokeHWs B, a 1 TOYHBIX PacyeTOB CHEIMANbHBIC
KOMIIBIOTEPHBIE TIporpaMMsl (cM. [puioxkenue I'). Eciu ypoBeHb HANPSKCHHOCTH
SNMIEKTPOMArHUTHBIX ~ MOJE€H  TPEBBINACT  JOMYCTHMBIC  3HAYEHHUSA 1O
MTOMEXOYCTONIMBOCTH BTOPHYHOTO OOOPYHOBaHWS M CHCTEM CBS3M, TO AOJKHBL
OBITh PACCMOTPEHBI PEIICHUS O U3MEHEHIIO KOMIIOHOBKH.

B) PaszpaboTka mpoekTa 3a3eMIITIONICTO YCTPOWCTBA IOACTAHLMHM B
COOTBETCTBHH ¢ TpeboBaHUAMU [1YD 1 ¢ ydeToM pekoMeHnarmii pasaeia 8.
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Pacuersl Hanps>KEHWH ©M  TOKOB, BO3JCHCTBYIONIMX HA BTOPUYHOE
000pyIOBaHUE U CUCTEMBI CBA3H MPU K3 ¢ mOMOIIBI0 KOMIBIOTEPHO# TPOTPAMMBI.
CpaBHEHUE NOTYYEHHBIX PE3YIbTAaTOB PACUETOB C AOMYCTUMBIMU 3HaUeHUAMHU. [Ipu
TIPEBBIIICHUH JOMYCTUMBIX 3HAYECHHWH pa3pabaThIBalOT MEPONIPUATHA TI0 YCHIIEHHIO
3a3eMJIAIOLIETO YCTPOHCTBA B COOTBETCTBHH C PEKOMEHAALMAMY pasjena 8.

r) PazpaboTka mpoekra kabenbHOM KaHAIM3ALUH C YYE€TOM PEKOMEHaluii
pasaena 9. Pacuer ypoBHEH MMIYJIBCHBIX HOMEX BO BTOPUYHBIX LEMsAX MpH
KOMMYTaIMiIX CWIOBOTO oOopynoBanus M K3 ¢ NOMOIIBIO KOMIIBIOTEPHOI
nporpamMel. CpaBHEHHE MOJYYEHHBIX PE3YJIBTATOB PAcye€TOB C JOIMYyCTHMBIMU
3HayeHuamu. llpy npeBbllleHMW  JOMYCTUMBIX —3HAYEHUH  pa3pabaThiBalOT
MEPOIPUATUSL 10 CHIKCHUIO YPOBHEH MMIYNbCHBIX IIOMEX B COOTBETCTBUM C
pexoMeHjauusaMu pasaena 9.

1) PazpaboTka mpoekTa MOJIHHE3AIIUTHL ¢ YYETOM pPEKOMEHIAlHUii pa3jena
10. Pacuer ypoBHEH WMIYJBCHBIX MOMEX BO BTOPHYHBIX LEMAX NpH yAapax
MOJIHMY B MOJIHUCOTBOJbI C MOMOILIBIO KOMIIBIOTEPHON NHporpamMmsl. CpaBHEHHE
HOJIYYCHHBIX  PE3YJbTATOB PACYETOB C JOINMYCTHUMBIMHM 3HAa4YeHWAMH. llpu
TIPEBBIILICHHUH JOIYCTUMBIX 3HAUYCHHUH pa3pabaTeIBAlOT MEPOTIPHATHA 110 CHIDKECHHATO
YPOBHEH UMITYJILCHBIX IIOMEX B COOTBETCTBHHU € PEKOMEHJAMAMHU pa3zena 10.

e) PaspaboTka mpoekTa CHUCTEM SIEKTPONHUTAHHA TIOCTOSHHOTO W
MIEPEMEHHOIO TOKA C Y4€TOM peKoMeHjauuii pasaenos 11 u 12.

x) IlpuMeHeHEe MEPONPUATHH MO 3aAMMTE OT EKTPOMArHUTHBIX MONEH U
pa3psoB CTATUUECKOTO BJEKTPUYECTBA B COOTBETCTBHMHM C PEKOMEHAALUSIMH
pazaenos 13-15.

Pesyneratel pacueToB ypOBHEH 3NEKTPOMArHUTHBIX BO3JACHCTBHN U
pazpaboTaHHBIe MeponprATHS Mo obecrredeHrio OMC BTOPHYHOTO 000pYIOBAHHA
U CUCTEM CBSI3U JOJIKHBI OBITH IPEJICTABICHBI B CIICLUATIBHOM Pa3/ielle MPOEKTa 0
OMC. B pazgene mpoekra mo OMC J0MKHbI ObITh NPUBEACHBl CPAaBHUTEIBHbIE
JaHHBIE MO PACUCTHHIM YPOBHAM  OJCKTPOMATrHUTHBIX  BO3ACHCTBUM |
NOMEXOYCTOMUMBOCTH BTOPHUYHOIO OOOpPYAOBAaHHMS W CUCTEM CBs3U. IIpumepsl
OPOEKTHBIX pemieHuii mo obecmedenmo OMC ansg pasnUuHBIX MOACTAHLIHM
npuseneHs! B [Ipunoxennn M.

7 KomnoHnoBka 000pya0BaHus, 30aHHIH U NOMeLIEHUH

7.1 YpoBeHb BO3NCHCTBHM HaNpsDKEHUH M TOKOB HPOMBINUICHHOW YacTOTHI,
9JEKTPOMArHUTHBIX MONEH M MMITYJIbCHBIX MOMEX Ha BTOPUYHOE 000pyIOBaHHE
3aBHCUT OT PELICHMA MO KOMIOHOBKE OOOpYNOBaHWs, 3JaHMH M TNOMELICHHH.
Obecnieuenne 6maronpusaTHOii OMO MpU KOMIIOHOBKE TTO3BOJIIET CHU3WTH 3aTPaThl
Ha DNOPUMCHCHHUC JONOJTHUTCIBHBIX MepOHpI/IHTI/lﬁ o 3amyre OT OnaCHbIX
3JIEKTPOMArHUTHBIX BO3JEHCTBHIA.

7.2 VYpoBeHb HANpsHKEHW W  TOKOB  TPOMBIIUICHHOW  YacTOTHI,
BO3JCHCTBYIOIIMX HA BTOPUYHOE OOOpYIHOBAHME MPU KOPOTKUX 3AMBIKAHMAX HA

13



3eMJI0 B MEPBUYHBIX LEMSX, 3aBHCHT OT BHIOOpa MecTa pPaClOJIONKEHHs 3IaHusl
OITY (PL,I'ITY), AT/T na Teppuropun o6bekTa. OCOOCHHO Ba)KHO 3TO YIMTHIBATh
Ha ITOJICTAHIMSIX C HeCKOMIBKUMHU PY pasHoro kiacca HampspKeHHS.

Haubonpmiee 3HaueHUE HaNpsDKEHUS, BO3AEHCTBYIONIEr0 Ha KOHTPOIBHBIE
kabemu U oOopyIoBaHUE, ONPENENAOT KaK Pa3HOCTh MOTEHIMANOB Ha 3Y MexIy
mectoM K3 u PILI (OITY, I'lITY). C poctoM pacctosiHust Mexy PIL (OITY, I'IIY) u
PY Bo3pactaeTr u pazHOCTh HOTeHIMANOB. [lpm OmmkHeM BHemHeMm K3 Ha 3emito
HanOonpmmMil moteHnuan Ha 3Y OyzaeT B Mecte 3a3emiieHus HeliTpanu AT/T. B atom
cilyqae HawOoJblllee 3HAYECHHE HAIPSDKEHMS, BO3JEHCTBYIOIIETO Ha BTOPHYHBIC
Kabenau U 00OpyHOBaHUE, ONPENeNIOT KaK Pa3HOCTh MOTEHIHATIOB Ha 3Y MeXIy
AT/T n PILL. Ilpu K3 Ha 3emimro Ha mmHax, pacronoxeHHbix mexay AT/T u PIII (B
To4Kax, Hanbonee npubnmxeHHbIX K PII[) pasHocTs nmoTteHuuanoB Ha 3Y Mexmy
AT/T n PII| umeet HanGonbee 3Hauenue. Hanpumep, npu K3 na OPY 110kB pns
KOMITOHOBKH, TIPUBEAEHHOM Ha puc.1.

Jnst  cHWXeHus HanpsDKeHUH W TOKOB  MPOMBILIUIEHHOW  YacTOTHI,
BO3/lelicTBYIOIINX Ha BTOpU4YHOe obopynoBaHue npu K3 Ha 3emiro, mpH Takoii
KOMIIOHOBKE HEOOXOIMMO CYIIECTBEHHO YBEIIMYMBATh 3aTpaThl HA BbIpABHHUBAaHHE
moTeHIWanoB Ha 3Y Ha Bcell TEeppUTOPUHM TOACTAHLUUH II0 CPAaBHEHHIO C
KOMITOHOBKOI1 Ha puc 2.

Q
OPY OPY 2
500KB 220¢B z
x
I
OPY El
110xB o

Puc. 1 Ilpumep Hey1auHOM KOMIIOHOBKH

CHuxeHHe ypOBHEH BO3JEHWCTBHS HANPsDKEHHN MPOMBIIUICHHOW YacTOTHI Ha
BTOpUYHOE obopynoBanue mpu K3 Ha 3emuto mocrturaetcst (puc.2) pasMelneHueM
PIII mexny PY pasmu4yHOro HampspKeHMs, NPUMEHEHHEM Ui Kaxmoro PY
oraensHoro  PIII, pacnonoxenHoro BOmM3u PY, wunu  npuMmeHeHHEM
pacnpenenenssix Pl Ha HeCKOIBKO PUCOGAWHEHUH OTHOTO HATIPSDKEHHSI.

ITpn BIOOpE yKa3aHHBIX MEPONPHATHH MO KOMIIOHOBKE HEOOXOIMMO TaKKe
obecneyuTh JOMYCTUMBIE YPOBHH HAIpSKEHHOCTH MAarHHUTHBIX TMOJIEH B MecTax
pasMeleH s BTOPHYHOTO 000pyJOBaHUS U JOIyCTUMbIE 3HaYEeHHS TOKOB B 9KpaHax
KOHTPOJIBHBIX KaOene.
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Puc.2 Ilpumeps! pekoMeHTyeMOoi KOMIIOHOBKH

7.3 Ha mnoxcranuusx ¢ OPY muHB NepBUYHBIX Nemneld He TOJKHBI
pasMmematees Hax 3nanueM PLL wnm OITY. Ipu Takoii kommoHoBKe Bo3MoXkHO K3
Ha 3nanue PII (OITY, TH1Y). Ilpu stom na 3V 3manus Oyner HauOONBIIMIA
noreHuai, Tok K3 Oyner pactekarscs mo sKkpaHaM W OpoHe BTOPHYHBIX Kabernei u
MOXET MPEBBICUTH AOIyCTUMOE [0 TEPMUIECKO CTOHKOCTH 3HaYCHHE.

7.4 HaubGonee >(GEKTUBHBIMA MEPONPHUATHAMH 10 CHW)KEHHIO YPOBHEH
SNIEKTPOMArHUTHBIX IMOJIeH sSBNAeTCs YyHaJeHHe CUIOBOrO OOOpYHOBaHUS OT
BTOPUYHOTO 000pyRoBaHus. Peann3oBaTh 3TH MEPONPHATHS TPOIIle BCETO Ha dTare
KOMIIOHOBKH 00BekTa. Ecim mpu KOMIIOHOBKE OOBEKTa HE MPUHSATHI Mephl 110
Pa3sHeCeHUIO NCTOYHHUKOB JIEKTPOMArHUTHBIX HOJIEH U BTOPHYHOTO 00OPYAOBaHUS
Ha O0e30IacHOe pacCTOSIHWE, TO HEOOXOOWMO NPHUMEHSTH JONOIHHUTENbHbIE
MEpOIPUATHS 110 IKPaHUPOBAHUIO BTOPUYHOTO 000PYAOBaHUS.

7.5 HcTouHMKaMH CUJIBHBIX MAarHUTHBIX IOJEH NPOMBIIUIEHHOM YacTOTHI
SIBIISTIOTCS] TOKOOTPAHUYHBAOIIIE PEaKTOPHI U IIUHEI IEPBUYHOT0 000PYAOBaHUSL.

B 3aBHCHMOCTH OT THNIa PEaKTOPOB, UX PACIONOKEHUS 1 HOMHHAIBHOTO TOKa
(1-5xA) pomycTMMOe pacCTOSIHHE 1O TIOMEIIeHHH, B KOTOPBIX PAaCIOJIOKEHO
BTOpUYHOE 000pYZOBaHKe U yCTPOICTBA CBS3H, cocTaBisieT (cM. [punoxenue B):

- or 5SM go 1lm (mans 4-ii cTemeHW IKECTKOCTH WCIBITAHUNA Ha
MIOMEXO0yCTOHYHNBOCTD);

- or 3M mo 9™ (mmsA S5-f CTEHmEHHM IKeCTKOCTH HCIBITaHWH Ha
MIOMEX0YCTOHYHUBOCTB).

Jlns pucnieTuepcKuX MOMEIIEHHH, Tie IepCOHAl MOXKeT HaxXOAUThes Oosee 8
4acoB, JOMyCTUMOE paccTosHUE cocTapisieT oT 10M no 15M u Ooree.

TouHble pacueTsl HaNpPsYKEHHOCTH MAarHUTHOTO IOJSI MPOBOASAT C HOMOIIBIO
KOoMIIbIoTepHOM nporpammsl (ITpunoxenne I').

HanpsskeHHOCT MAarHUTHOTO TIOJIST B MECTaX PacIlONOXKEHUs yctpoictB P3A,
CUETYUKOB 3JIEKTPO3HEePrun 1 Apyroro obopyznosanus B KPY (6-20)xB 3aBucur or
HOMMHaJIBbHOro Toka (Toka K3) u pacnonoxenus wuH PY. Ipu npoextupoBanun
HeoOxonuMo  BbIOMparh siueliku  KPY, B KOTOpbIX TNpHHITOE 3aBOAOM

15



U3rOTOBUTENIEM PACHOJIOKEHHME INMH O00ECHECUYMBACT JOMYCTUMBIC 3HAYCHHA
HANpPSKCHHOCTH MArHUTHOIO MMOJisl, WIM JAaTh 3aKa3 3aBOAY W3TOTOBHMTENO Ha
U3MEHEHHE PACTIONIOKEHHUS HIHH.

Pacnonoxxenue mMUH BHICOKOTO HanpsbkeHus BOim3W 3pmanuit OIY cospmaer
HEONAronpUATHLIE YCIOBUS Ul MEPCOHANA W3-32 MPEBBIILCHUS CAHUTAPHEIX HOPM
IO HANPSHXKEHHOCTH MarHuTHOrO mons (cM. I[Ipunoxenue B), a Taioke m1s paboTs
BHJICOJUCILICHHBIX TEPMUHANIOB. JOMyCTAMOE PACCTOSHUE ONPEACIACTCS PacueToOM
€ DOMOILBIO KOMIBIOTEPHOI nporpaMMbl (cM. [Ipunoxenue I).

7.6 VYpoBeHb WMITYJBbCHBIX M TMEPHOAWYECKAX TOMEX, BO3ZHUKAIOIMX TPH
KOMMYTaIMAX CHJIOBOTO o0opymoBanus 1 K3 Ha NMepBUYHOI CTOpOHE, 3aBUCHT OT
PacHoNIOXKEHUsT TPAcC NPOKNIAAKU BTOPUUHBIX kabeneid (cM. [Tpunoxenue ).

Ilpu xoMIoHOBKE 0O0OpYIOBaHWS M BBHIOOPE Tpacc MPOKJIAAKM BTOPHYHBIX
kabeneii cnemyer pacnonarath KaOenbHbIE TPacchl TakK, 4YTOOBI  YYacTKH,
napajieibHblE CHCTEMaM IIWH WM MPOTSKEHHBIM YYacTKaM OIIMHOBKH SYE€eK,
pacrioyiarajuch Kak MOXHO Jalibllie OT MEpBUYHBIX Iieneif. CHUkeHHE ypOBHEI
HUMITYJIbCHBIX TIOMEX [JOCTHracTcs NpHU PACTOJOKEHHH KaOeNbHBIE TPacCHl
MEPIEHAUKYIISIPHO HauboJiee MPOTSDKEHHBIM y4yacTKaM OIIMHOBKU. B mepByio
o4epenb KaOENbHBIE TPAacchl CIEAYeT YAAIATh OT YYacTKOB OLIMHOBKH,
NOABEILEHHBIX HAUOOJIEE HU3KO.

7.7 TIpy KOMIOHOBKE 3HEProoOBEKTA A 3alIUTHl OT MPAMOTO yaapa MOJHUU
HA NOJICTAHIUAX IPUMEHSIOT CTEPXKHEBBIC (OTAECNBHO CTOALIME WIK HOPTalbHbIE) U
TPOCOBBLIE MOJIHMENPUEMHHUKH. [IpaBUIBHOE DPACMONOKEHHE MOIHUEOTBOAOB MO
OTHOIICHHIO K KaOeNbHBIM TpaccaM, 3JaHMSAIM H COOPYXKCHHAM, B KOTOPBIX
YCTaHOBJIEHO BTOPUYHOE OOOpPYAOBAaHME, MO3BOJSET YAAIUTh  MCTOYHMK
SIEKTPOMArHUTHOTO BO3MYINEHHMSA OT BTOPWYHBIX Iemeid ®  000pyAOBaHMHSA.
JIOILyCTUMOE PAcCTOSHUE OT MOJHMEOTBOAOB 1O KaOeNbHBIX TPacc, 30aHUl U
COOPYXEHHH JOIKHO ONPEAENATHCS PACYETOM.

BEIHOC CTEp:KHEBBIX U TPOCOBBIX OHOD 3a BHENIHHWN NEpuUMETp o0bekTa (B
COOTBEeTCTBUM ¢ ykazanusamu PJ[ 153-34.3-35.125-99 "PykoBOACTBO MO 3almTe
3NMEKTpUUYecKuX ceTeil 6-1150 KB OT Tpo30BBIX M BHYTPEHHUX MEPEHANPSKCHUIA)
CHIJKACT  BEPOATHOCTh  MCKPOBBIX  IEPEKPHITAI  MEXIYy  3a3¢MIIUTEIIMU
MOJIHMEOTBOJOB M KaOENbHBIMM KOMMYHMKAUMSIMU, Hapyllalomux paborty
BTOPHYHOTO 00OPYIOBAHHS.

Pacronoskenne aHTEHHBIX MayT M CTEPKHEBBIX MOJIHMEOTBOAOB BOmM3m PII]
(OITY, T'IlY) He PEeKOMEHAYETCs, TaK KakK MPU YAape MOJHHM BO3MOXEH 3aHOC
BEICOKMX TIOTCHIMAJIOB W TOKOB, a TAKKE BBICOKHH YPOBEHb HMMMYJIBCHBIX
MarHuTHeIX noneii. B ciyuae pasmemennu BOmm3u PII] (OITY/TIIY) aHTeHHBIX
MaTd JOJKHBl OBITh BBITIONIHEHBI JOTIONHUTEIBHBIC MEPOMPHATHS IO 3allUTe
BTOPUYHBIX IIETIEH M anmapaTypsl OT UMITYJIBCHBIX MEPEHANPSKEHUI H MarHUTHBIX
Tonei.

MosnHue3anmTy 31aHui BBHIMONHAIOT B cooTBeTcTBUM ¢ CO-153-34.21.122-
2003 (M3K 62305).

7.8 J\nd CHWKEHUSA YPOBHEH >IEKTPOMArHHUTHBIX MOJIEH PagMOYacTOTHOrO
JMana3oHa OT BHYTPEHHHX DPaAMONEPENAIONINX YCTPOHCTB CBS3H, HEOOXOIMMO
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pa3Memar, Wx Ha 0€30MacHOM pACCTOSHHU OT BTOPHYHOrO 00OPYHOBaHMS.
JlomycTuMOE  PACCTOSHME ONpeAeisieTcs B 3aBHCHMOCTH OT  MOIMHOCTH
paamorepearotiero yerpoiicrsa (cM. Ipmnoxenue B).

8 3azemursironmee yCTpoiicTBO
8.1 O0mue nos10:keHust

8.1.1 3azemnsmomie yCTpPO#CTBA JOKHO YIOBIETBOPATH TPeOOBaHUAM
anektpobe3onacHocTt U OMC.  OnekTpo0e30macHOCTh,  XapaKTepH3yEMYIO
IOPEAENbHO  JONYCTUMBIMM  3HAUEHUSIMUM  HANOPSDKEHUS — [IPUKOCHOBEHWS,
obecrieunBalOT B TICPBYIO OYepeAb TPH JOOBIX YCIOBUAX OKCIUTyaTaLUu
3HeprooOwsekTa. Jlns obecrmeueHHs 3IeKTPOOE30MACHOCTH  AOKHBI  OBITH
BBIIIOJIHEHB! CHCTEMbl BHIPABHUBAHUS W YPAaBHUBAHUA MOTCHLUMANIOB C [OMOILBIO
3azeMimTeNnielf, 3a3eMILOIIMX TIPOBOAHAKOB M TPOBOJHHKOB YpaBHUBAHHSA
TIOTEHLIMAIIOB.

8.1.2 Meponpusarus mo odecnedeHmo OMC npu npoekTupoBaHuu 3Y
PazIIMUAOTCS U YHEPTOOOBEKTOB!

- BHOBb CTPOSILIETocs,

- TPH TIOJTHOH PEKOHCTPYKIMH (TEXTIEPEBOOPYKEHUH) C 3aMEHOI MEPBUYHOTO
1 BTOPUYHOIO 000PYA0BAHNU,

- OpPU MOATANHOM PEKOHCTPYKUMM (TEXNEPEBOOPYKECHUU) HOACTAHLUU C
3aMEHOM YacTH NMCPBUYHOTO 1 BTOPUYHOTO OﬁOpyI[OBaHHS[;

- [IpU YaCTUYHOH PEKOHCTPYKUMH (TEXIEPEBOOPYKCHHH) MOACTAHIHU C
3aMEHOK OTACIIBHBIX CUCTEM,

- TIpU 3aMeHe WU 00OpyJIOBAaHHMH HOBBIX OTJENBHBIX CHCTEM; 3aMEHBI WITH
yCTaHOBKH HOBHIX yCcTpoiicTB ACTY, CBA3H U APYTUX CUCTEM.

Oco0ble TpeboBaHMs NMpeabABIAIOT K 3Y nonacranimit ¢ KPYD.

8.1.3 Bo Bcex ciydasX NpH NPOESKTHPOBAHMM 3Y JOJKHBI TPOBOJHUTHCS
NPEATIPOCKTHBIC U3BICKAHMAA.

Jnd BHOBB CTposIIerocd OOBEKTa W TPH IOJHOH PEKOHCTPYKIHH B 00BEM
NIPEANPOCKTHBIX M3bICKAHUI BXOAUT U3MEPEHUE YIIETIBHOTO COMPOTHBICHUS IPyHTA
METOZIOM BEPTUKAIBHOTO 3JeKTpHYeckoro 3oHaupoBaHus (B33). M3mepeHHble
3HAYECHUS SKBUBAJICHTHOTO YAENBHOTO CONPOTUBJIEHMS TpYHTa MOMKHHL OBITh
TIPUBEJCHBI K Hanbonee HeOIaronpUsSTHHIM KINMAaTHIECKUM YCIIOBUSIM.

[Ipu mosTanHON PEKOHCTPYKUMH W TIPH YaCTUYHON PEKOHCTPYKLUH CIIEAYET
nposecTy obcnenosanue 3Y B cooTBeTcTBHH ¢ TpeboBanuamu PJI 153-34.0-20.525-
00 «Meroauueckue yKasaHUs MO MPOBEPKE COCTOSHUA 3a3eMILAIOLIMX YCTPOWCTB
SJIEKTPOYCTAHOBOK.

Ilpn 3amene wiaM 0OOPYJOBaHWM HOBBIX OTAENBHBIX CHCTEM, 3aMEHBl WM
YCTaHOBKM HOBHIX YCTPOHCTB HpeanmpoekTHOe obcienoBanue 3Y IOIDKHO OBITH
MPOBEJECHO TONBEKO B YaCTH, OTHOCSIICHCS K 3THM YCTpOHCTBaM (BKJIOUYas MecTa
TIPOKJTAZIKK BTOPUYHBIX IIETIEH ATUX YCTPOMCTB) WM CHCTEMaM.

8.1.4 TIlpu npoektupoBanuu 3Y Ttoku K3 u mux cocrapiswoomme (TOKH
Heﬁrpaneﬁ, TMOTCHIUAJIOIIOBBIIIAKOINNUEC TOKH H T,I[.) JOJI’KHBI OBITH pacCYUTaHbl C
YYETOM Pa3BUTHSA SHEProcUcTeMHl. BrIOOp TokoB K3 MEHBUIMX 10 3HAYCHUIO
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[O/MKeH O6blTb 060CHOBaH. Bpemsi oTktoveHUs K3 Ha 3eM/t0 MpUHMMAETCA ¢
yuyeTom paboTbl YPOB 1 BpemeHu paboTbl BbIKNHOUATENS.

8.2 3asemnisitollee  YCTPOWCTBO  MOACTAHUMA € OTKPbITbIMU
pacnpefenuTenbHbIMU YCTPOCTBaMM

8.2.1 HanpshkeHusi U TOKM MNPOMbILLINEHHON 4acTOTbl, BO3AENCTBYHOLWME Ha
BTOPUYHOE 060py0BaHNE NPU KOPOTKUX 3aMbIKAHWUAX Ha 3eMIH0.

8.2.1.1 B ceTax ¢ 3p(heKTUBHO 3a3eM/IEHHOIN HelTpanbio TOK K3 Ha 3eM/lo0 Ha
WwnHax PY, B obwem cnydae, CKnagbiBaetcd M3 Toka K3  oT
TpaHcgopmaTopos/aBToTpaHcopmaTopos (T/AT) n Toka K3 0T 3HeprocmcTemsl
(3C) (pnc.3). OT mecta K3 ToK BO3BpallaeTca B Heintpanm T/AT n 3C yepes
3a3eMstoLLee YCTPOWCTBO M HENOCPEACTBEHHO Yepes 3eMSIH0.

Puc. 3 Cxema pacTekaHuns TOKa rnpyv KOPOTKOM 3aMblKaHUWN Ha 3eM/10

CymmapHoe pacnpefeneHve noteHumanos (puc.4) no 3Y nonyyawoT no
MPUHLMNY HATOXKEHUA KaK CyMMY pacripefeneHus oT TokoB K3 ot T/AT u ot 3C.

Puc. 4 PacnpepaeneHune NOTEHLMANO0B Ha 3a3eMAIOLLEM YCTPOIACTBE
- CYMMapHOe, -oTTOKa T/AT, _ 0T ToKa 3C

B ceTsx ¢ U30/IMPOBaHHOI HeliTpasibio NpoTeKaHne HanGosbLero Toka no 3Y
BO3MOXHO MPU  3aMblKaHWK Ha 3eM/0 [BYX (ha3. B 3TOM c/iyyae TOK MpOTeKaeT OT
TOUYKM 3aMblKaHUsi Ha 3eM/IK0 OAHOM (hasbl [0 TOUKM 3aMblKaHUs Ha 3eM/IK0 ApYroii
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Gassl. PacupeneneHue noteHUmanoB Ha 3Y OyAeT aHAJIOIMYHO TOMY, KaK MpH
npotexanud Toka ot T/AT (cm. puc.4).

8.2.1.2 HopmupyeMBbIMH TIapaMeTPaMHU IO YCIOBHAM obecniedenust OMC st
TOKOB W HAaNPsKEHUH IPOMBILIEHHOH YaCTOTHI SABISIOTCS,

- HanpsbkeHne Ha 3Y (OTHOCHTENBHO 30HEL HYJIEBOTO MOTCHLHAIA);

- HampskeHKMe Mexay 3Y cunosoro o6opynosanus (mpu K3 Ha semmo) u 3Y
B MECTE PACTIONOKEHAS BTOPHYHOTO 000PYIOBAHHS, K KOTOPOMY MPUXOMIAT Kabean
OT cUJI0BOro 000pyJ0BaHMS;

- TOKH 110 3KpaHaM, OpOHE, 000J104KaM U IIPOBOAHUKAM.

Hampsokenne Ha 3Y  BosjcicrByer Ha wm3oysimmio  kabenmedt  (cBsisy,
TEJICMEXAHUKH U Ap.), OTXOJAIMX OT 3JICKTPOCETEBOTO OOBEKTa. 3HAYCHHUE
HanpsbkeHus Ha 3Y He JOKHO mpesbimath 5kB (ri. 1.7 ITYD). Ecnu HanpskeHue
Ha 3Y Bbiue 5kB, TO HEOOXOAMMO TNPHHAMATH MEPHI MO 3AIIATE OTXOMSIINX
KaleeH.

PazHocts noteHumanos Ha 3Y Mexay Toukoi K3 (unu MecToM 3a3eMIcHHS
Hefitpamu AT/T) H MECTOM pacmoNoKeHUs BTOPHIHOTO 000pYIOBaHHS, K KOTOPOMY
npuxomaT kabemu ¢ PV, Bo3melicTByeT Ha W30AIMI0 Kabenel W BTOPUYHOTO
oGopynosanus. Hanbonsiiee 3HaueHHE pa3sHOCTH MOTEHUMANOB HA 3V He JOMKHO
npepblaTh 2kB.

Toxm no skpaHaMm, OpoHe, 000I0YKaM H NMPOBOJAHUKAM HE JOJDKHBI BEI3BIBATH
UX TEPMUYCCKOTO MOBPEKACHUS. JIOMyCTUMOE 3HAYEHUE TOKOB 3aBUCHUT OT CEYCHHS
W MaTepuaina 3KpaHa, OpoHH, 000OYKM ¥ NMPOBOIHMKA W OMPEACIACTC PAacueTOM
(cm. ITpunoxenue X).

8.2.1.3 JIns npOoeKTUPOBAHUS 3a3EMJIIAIOLIETO YCTPOMCTBA HEOOXOAUMO UMETh
CJIMYIOIIUE OCHOBHbIE HCXOHBIE TAHHEIE:

® XapaKTEPUCTUKM 3ICKTPHYECKOH CIPYKTYpHl IPyHTa (Ha TiyOMHY HE
Mmenee 0,5 pasmepos auaroHamu 3Y 3/eKTPOCETEBOTO 00BEKTa);

® TUIaHBI PacCIoN0oKEHUA 31aHuM, COOPYKEHHUIA, 3a3eMJIIEMOT0
00opyaoBaHus;

® CcxeMbl Tpacc Kabenmeif BTOPMYHBIX LeEMedl MEXAy 3AaHUsIMU U
COOPYKEHHUAMMU, UCIIOIb3yEMbIe MapKu Kabenei;

e TmapaMeTphl (Marepual, I'€OMETPHUYECKHE pasMepbl) M PACMOIOKEHHE
€CTECTBEHHBIX 3a3¢MIUTEIICH;

® MaKCHMAJTbHEIC 3HA4YCHMS onHO(A3HBIX (IBYX(a3HBIX) TOKOB KOPOTKHX
3aMBIKaHUIi U TOKOB B HEMTpAJIAX CHJIOBBIX TPaHC(HOPMATOPOB;

® MecTa 3a3eMIICHI HelTpanei TpancopMaropos.

Ilpn  BEHIIOJHEHWM  HPOEKTa  PEKOHCTPYKIHMH  (TEXTIEPEBOOPYKEHHS)
MOACTAHIMY HA 3Tale MPEIMPOSKTHEIX M3BICKAHUI ONMPEeNesiioT mapaMerpsl 3Y B
cootBeTcTBUM ¢ TpeboBarusamu PJI 153-34.0-20.525-00.

8.2.1.4 JIng BHOBB CTPOSILIETOCS OOBEKTA BHITONHAIOT 3Y B COOTBETCTBHUHU C
TpeboBammsivu 1. 1.7 TIVD, pyKOBOACTBYsCb METOAMYECKAMH MaTepUalaMH
BEIYLIMX NPOSKTHEIX HHCTUTYTOB (cM. [Ipumnoxkenne A, [9,10,11]).



Cxemy 3V 1mo mnepBoHa4aIbHOMY MPOEKTHOMY PEIIEHUIO CJIeIyeT MPHUHATH B
Ka4eCTBE UCXOMHbIX NAHHBIX TS MPOBEIEHUS PACUECTOB € MOMOILLBIO CIIELUANLHOM
KOMITBIOTEPHOM mporpaMmsl (cM. Ipunoxenue I).

Ilpyu  BBHINOJHEHMM  IIPOEKTa  PEKOHCTPYKUUM  (TEXIEPEBOOPYKEHMUSA)
NOACTAaHLMK B KAUECTBE MCXOMHBIX NAHHEIX CJIEAYET NPHUHSATH MCMONHUTENbHYIO
cxemy 3V, cOCTaBNEHHYIO IIPU IPOBEICHNN ITPEATPOCKTHBIX W3bICKAHHAX.

8.2.1.5 Tlpu mpoBeaeHHHM PacyeTOB HEOOXOOUMO paccMaTpuBaTh CIEAYIOIIUE
PEXUMBI, PA3IMUAIOIIIECS PACTEKaHHEM TOKa 110 3V:

- oaHO(a3HOTO (IBYX(ha3HOT0) KOPOTKOTO 3aMBIKaHUS HA 3EMITIO;

- ONIMIAKHETO BHEUTHET0 KOPOTKOTO 3aMbIKaHKS HA 3€MJLIO;

- 3aMBIKAHKS Ha 3EMITEO ABYX (pa3 B CETH C M30JMPOBAHHON HEHTPAIBIO.

B pacueTHO# cxXeMe MOKHBEL OBITH YITEHbl HUCKYCCTBEHHBIC (3a3¢MIIUTEIH M
323eMILIOIIIE IPOBOJHIKN) H €CTECTBEHHBIE (TPyOOmpoBOAbl, 000M0UKH, OPOHI U
9KpaHbl ~ Kkalemel, METAUIOKOHCTPYKIMM, IKeNe300eTOHHbie  (PyHIaMEHTHI,
TPO30TPOCHI) IMEMEHTHL 333EMIIIIONIET0 YCTPOMCTBRA.

B pesynbrate pacueToB ONPEACTMTH HAUOONBIINE 3HAYCHUA HANPSDKCHHS Ha
3V, Hamps:KeHus, BO3ASUCTBYIOIIETO Ha W3OJALMIO Kabenel W BTOPHYHOTO
000pyIOBaHMs, ¥ 3HAYEHUS TOKOB B SKpaHax, 000y10uKkax uin OpoHe kaberneii.

JUTs IPOBEPKY BEIIIOJIHEHHUS YCIOBHI 3MEKTPOOE30MaCHOCTH HPOBECTH PacyueT
HapsDKEHMM IPUKOCHOBEHHUSL.

82.1.6 Ilpu 3HaueHMM HampsokeHHsS Ha 3Y Bbime SKB  JOMKHBL OBITH
pazpaboTaHbl TEXHUYECKHE PEMICHHS TI0 YMEHBIICHHIO CONPOTHBIICHHA 3Y .

VMeHBIICHHE COMPOTHBICHHS 3Y MokeT OBITh JOCTMTHYTO YCTaHOBKOI
BEPTUKAIIBHBIX 3a3eMIIUTENCH No mepuMerpy 3V, ITIyOMHHBIX 3a3eMIIUTENCH WM
obcamublx TpyO ckBaxkmH. IIpuMeHEHHME BEPTHMKAIBHBIX 3a3€MIIUTENECH HaeT
NMOJOKUTEIbHBIA APGEKT JMUIb MPU JOCTUKEHHH CJIOCB TPYHTA C HH3KHM
VICTBHEIM COTIPOTHBIICHHEM.

Ilpn wHammuwm BOMM3M O0OBEKTA YYACTKOB TPYHTA C HU3KMM YACTHHBIM
COMPOTUBIICHHEM MOKHO CHM3UTH conpoTuBieHKE 3V, 00OpYAOBaB BBIHOCHOI
3a3eMJIMTENb,  OOecedMB B MECTE€  €r0  pAachosioKEHHMs  YCIIOBHA
3NEKTPOOE30MacHOCTH.

IIpy  HEBO3MOXHOCTM  (WJIM  SKOHOMHMHYECKOM  HENeIeco00pa3sHOCTH)
BHITIOJTHEHHST YKA3aHHBIX MEPOTIPHATHI, OOCCHEUMBAIOT 3alIATY OTXOJIAIINX
TIPOBOHEIX KOMMYHUKAIXH MM IPUMEHSIOT BOTOKOHHO-ONTHIECKUE JIMHUH CBSA3H.

8.2.1.7 Ecnu HanpsbxeHue Ha 3Y Mexay Toukoi K3 (MM MecToM 3a3eMiieHus
Hefrpam AT/T) H MECTOM PacIoNokKeHNsT BTOPHIHOTO 000pYI0BaHMS, K KOTOPOMY
npuxoaaT kKabenu ¢ PY npesbimmaer 2kB, To He00X0MMO IPAMEHSTh TEXHIIECKAE
PEIICHNS 10 BEIPAaBHIBAHMIO MOTEHIHAIOB Ha 3.

JUia  cHwkeHHs MOTeHImama Ha 3Y o0opymoBaHms (BKIIOYAs MeECTO
3azemsieanss  AT/T)  BHIIONHUTH COSTUHEHHMS C  CETKOM  3a3emimMTenci
JIOTIONTHUTEITBHEIMA TTAPAJUIEIBHEIMA 3a3¢MILIOIMMH TIPOBOJHHKAMH, YBEITHYHUTH
CCUCHME 3a3eMILIOIINAX IPOBOJHMKOB, YMEHBIIUTH INAr CETKU 3a3eMIIMTENei
BONMm3m 0oOOpyJAOBaHMS WM [OPUMEHSIOT MaTepual ¢ Oojiee  BBICOKOI
TPOBOAMMOCTEIO (HATIPAMED, MEXB).
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JU1s CHIKEHHSI Pa3HOCTH HOTEHIUANIOB HAa 3V CIIEAYET: YMEHBIIUTD LIAT CETKU
3a3eMJIATENCH; yBEIMYUTh CEUCHUE 3a3CMIIMTENCH WM NPUMEHUTH MaTepuan c
Gonbiielt MPOBOAMMOCTEIO; MPOKIIAAbIBATE B KAOEbHBIX KaHalaX NOTOJHUTEILHBIE
HapajUienbHble 3a3¢MILIIOIME NPOBOAHMKA. Ilpm Hammuuu Heckosibkux OPY
CJIeMyeT YBEIMYIUTh KOIUMYECTBO CBA3CH 10 3a3emiuteisiM Mexay OPY.

TTocrne BEITIOTHEHHS YKa3aHHBIX MEPOTIPHUSITHH MPOU3BECTH OBTOPHO pPacyer.

8.2.1.8 Jlna ycTpaHeHHMs ONACHOCTH TEPMUYECKOTO MOBPEXICHUS Kabeneit
JIOJDKHBI OBITH OCJIEA0BATENBHO IPUMEHEHB! TEXHUUECKUE PELICHHUS:

- yBenmueHwe kommuectBa cBszelt 3V PII (OITY, TPII) ¢ cerkoif
3a3CMINTENCH;

- IPOKJIaaKa B Ka0enbHOM KaHaIW3aluK NapajuieibHOrO MPOBOJHUKA,

- HKCIONb30BaHME Kabenell ¢ YBEIWUEHHBIM CEUCHHEM S5KpaHa, OpOHU MM
000IIOUKH.

8.2.1.9 3azemnenue neneii Toka, npuxogdmux ¢ PY ot pasueix TT Ha omHo
ycrpoiictBo P3A, pexomenyercs BoImoyHATH Ha PILT.

8.2.2 HMmymbcHbIE HOMEXH, OOYCJIOBJICHHBIEC IIOBHIIMICHHEM IOTECHIHANA
3a3€MJIUTEI.

8.2.2.1 Tlpu xomMMyTanusx (Yepe3 MapasuTHhIE €MKOCTH O0OpYAOBaHHUS Ha
3€MIII0) W KOPOTKMX 3aMBIKAHMSAX HA 3EMIIO 4ePe3 3a3EMIIUTENb MPOTEKAeT TOK
BEICOKOM dYacToThl (BY cocrapnsromast Toka K3). Tok BO3HHKAaeT BCIACICTBHE
IIEpEeXOIHOTO IIpoliecca B HepBHYHBIX Lemsix. Ha 3V o0opyaoBaHus BO3HHKAeT
CKa4yOK MOTEHIMAA.

Jlisa neneit BU-cBs13u, HalpspKEHUS U TOKA, 3a3€MIIEHHBIX HAa PY MMITysbCHBIH
MOTEHLIKMAl C ONpeAcieHHBIM KodpduimeHToM ocnabieHus nepefacTcss Ha BXOJ,
BTOPHIHOTO 00opynoBaHMsA. HauMeHslnee 3HaueHHe ko3(umuenta ocnabiieHms
JUI SKpaHUPOBAHHbIX KaOenel ¢ 3a3eMJICHHEM 3KPaHOB ¢ JABYX CTOPOH PaBHO 6.
Ilpr MpUMEHEHNN HEIKPAHUPOBAHHBIX KaOenel WM SKpaHWPOBAHHEIX Kabenei ¢
3a3eMJICHHEM SKDPAHOB C OJHOM CTOPOHBI KOpHImEeHT OCIabieHns MPHHAMAIOT
paBHbIM 1 17151 Beex Leneid.

HmMnysbcHBIA MOTEHIMAN BO3ACHCTBYET HAa M3OJALMIO U KJIEMMHBIE 3aXKHUMBI
BTOpPUUHBIX Kalenel unenmell ympapjaeHHs M CHIHAIM3AUWUU (TJIbBAHUYECKH HE
cBsizaHHbIX ¢ 3Y), oTXOAAIMX OT 000pYAOBAHUA, M MOXET BBI3BATh NEPEKPHITHE
m3omanuu. HauMmeHblnee 3HaueHUE NPOOUBHOTO MMIYJIBCHOTO HAMPSOKEHUE
TUNOBBIX KJIEMMHBIX 3akuMOB He MeHblie 10 xB. Ilocine mpoGos usosaumu
UMIYJNbCHBIA MOTEHUMAN MepefaeTci Ha BXOJ BTOPUYHOTO OOOpYAOBaHUA C
k03 durmenToM ocnabnerns He MeHee 6.

Ecim aMmynscHEI noTerrman Ha 3Y He npepsrmaet 10 kB (mpo6os u3onauum
KJIEMMHBIX 32KMMOB HE TMPOMUCXOAUT), TO MUMMYJIbCHBIH MOTCHUHMAT NEPEAACTCS
Yepe3 IapasuTHBIE EMKOCTH 110 KalensaM Ha BXOJBI BTOPHYHOTO O0OpYHOBAHUA C
ko3 duumenrom ocnabnenus 6onee 10.

8.2.2.3 Pacuer 3Ha4CHUI MMIYJIbCHBIX IOMEX, BO3HUKAIOWUX HM3-3a MOJBEMA
TOTEHIIMATIOB HA 3a3€MJICHHM OOOPYAOBAHMA NPH KOMMYTAIMSAX M KOPOTKHX
3aMBIKAHMAX HA 3EMII0, PEKOMEHAYETCA MPOBOAWTH C MOMOILIBIO CHENUAIBHOM
KOMIBIOTEPHOH mporpamMmsl (cM. IIpunoxkenue I'). B mporpamMmme MoAenupyoT
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cxemy 3V oObekta. B Touke, rae ycraHaBmuBaeTcs OOOpYIOBAHHE, 3a1atOT
nmiyascHy10 BU cocrasmtomyro Toka K3. TTapameTpsl HMITyJIbCHOTO TOKA MOYKHO
OIPENETUTh PacdeToOM C MOMOMIBI0 KOMITBIOTEPHOM OpOrpaMMBl WM, IS
NPUOTIKEHHBIX PacCueTOB, MOTYT OBITh B3SThl 3HAYCHHUA U3 TaOymI 1 1 2.

TaGnuna 1
Iapametpsl BU cocrapstomieii Toka K3 (ans OPY)
Usou, KB 110 220 330 500 750
Ty, KA 1 2 6 8 12
foen, MI'IT 1 0,8 0,3 0,15 0,1
Tabmuma 2
ITapametpsl BU cocrasnsiomeii Toka K3 (mis KPYD)
Usom, KB 110 220 330 500
Igy, KA 6 12 18 25
foe, ML 2 2 2 2

Ukon - HOMHHAIILHOE HATPSDKEHHUE MIEPBHYHBIX LIETICH.

Igy - HanboubiIee 3Hauenne BU cocrasisronieii Toka K3.

foon - OCHOBHAS YacTOTa KoJeGaHuit UMITYJILCHOTO TOKA.

B pesynbrare pacyera onpeAenuTh NOTEHIMAN Ha 000pYA0BaHHH - TIOTEHITHAT
B MecTe BBOAa Toka. IIpH pacdere MOMEXW B M3MCPHTENBHBIX IICIAX, 3a3eMIICHHE
KOTOPHIX BHINONHEHO B KIEMMHOM ImKady, YCTAaHOBICHHOM OTACIBHO (HE HA
CTolKax 00OPYIOBaHWS MWW TOPTaJax) MOMONHATEIBHO ONPEIEIATh MOTSHIMA B
MecTe YCTaHOBKHM TaKOTO KIEMMHOTO mKada.

Ilonyuenuslii moteHuuan Ha 3Y o0OpyIOBaHHS CPAaBHUTH C JOMYCTHMBIM
3HAUEHUEM JUTS M30JSIHK OTXOAMIMX OT 000PYIOBaHUs Kabeell i KIIEMMHHUKOB
BTOPHUYHBIX IIETICH.

8.2.2.4 OnpeaenuTthb 3Ha4ECHUE UMITYJILCHOMN TIOMEXH, MEPETAOIIEICA Ha BXOIBI
YCTPOMCTB BTOPHUYHOTO OOOPYMOBaHUS, AN YEro 3HAYCHHWE MOTEeHIHaia Ha 3V
o0opynoBanus (WM nHoTeHIMana Ha 3Y  KiemMmHoro mkaga - A4
COOTBETCTBYIOLLMX LieNeil) pa3AenuTs Ha KO3pPUIUEHT ocnabneHus.

TTomydeHHbIE 3HAYESHAS TOMEXH BO BTOPHYHBIX LETIX (C YIETOM MOTPELIHOCTH
PacueToB) CPaBHUTH C JAOMYCTAMEBIM I 000PYJOBAaHUS W, TEM CaMBIM, IPOBEPUTH
BhITIOJTHEHHE TpeboBanuii OMC.

8.2.2.5 Ecnm moteHrman Ha 000pyJOBaHUM NIPEBHILIACT JIOMYCTHMOE 3HAUCHIE,
TO MJOJDKHBL OBITh [MOCIEIOBATEIbHO NPHHATHL TEXHUYECKHE PEIUCHUs [0
YMEHBIICHA) UMITYJTECHOTO COMPOTHBIECHHS 3V

- YBEIMUCHNE YHCIIa 3a3eMIBIFOLIMX MPOBOTHUKOB;

- YMEHBILCHHUE 111ara CETKU 3a3eMJIUTEN BOJIH3N 000pyA0BanMs,

- yCTaHOBKAa [ONOJHHUTENBHEIX BEPTHKAIBHEIX 3a3eMiUTENeH  BOM3H
000pyJOBaHMS.
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8226 IIpm cpabarsiBanmm OITH o1 Haberaromeld BOMHBI TPO30BOTO
mepeHanpskeHuss yepe3 3Y NpoXOIWT UMIYNbCHBIA TOK. MIMOyNbCHBIA mOABEM
MOTEHIHAIa BO3HAKAaeT Ha 3Y 00opymoBaHUA, pacmonoxeHHoro BOmmusu OITH.
Pacuer 3HAaUYeHMI WMIYIBCHEIX MOTEHIUAIOB PEKOMEHIYETCS TPOBECTH C
TTOMOILLbI0  CHELMANbHON KOMIbIOTEpHOH mporpaMmbel  (cMm. IIpunoxenune I).
ITapamMeTpel WMMYJIECHOTO TOKAa TIPH TPOBEACHUM PACYECTOB MNPHUHMMAIOT B
cootseTcTBHY ¢ MOK 60099-4.

TlonyuyeHHoe 3HaueHWE nNoTeHUWana Ha 3Y o00opyaoBaHus HEOOXOIMMO
CPaBHUTH C JOMYCTHMBIM 3HAYCHHEM JUTS M3OJLUH OTXOAAIMX OT 000pyaOoBaHUs
Kabenelf WM KIEMMHHKOB BTOPHYHBIX miemeii. Taioke HEOOXOAMMO ONpeAcinTb
3HAYEHUE UMITYJbCHOM NOMEXH, Nepeaatouieiics Ha BXObl YCTPOHCTB BTOPUYHOIO
obopynoBanms. JUist 9TOrO 3HaYeHWE TOTeHIMana Ha 3Y obopyaoBaHus (Mid
moTeHuuana Ha 3Y KiaeMMHOro mkada - A8 COOTBETCTBYIONIMX LEMEH) ciemyer
pazmenuTh Ha Ko3hduumeHnT ocnabneHus. IlonmyuyeHHbIC 3HAYECHUS IOMEXU BO
BTOPHYHBIX METAX (C YYETOM HOTPEMIHOCTH PacdyeToB) HEOOXOAMMO CPaBHHUTH C
JOMYyCTUMBIM Ui OOOpYHOBaHMS M, TEM CaMblM, IPOBEPHTH BBLIOJIHCHUC
Tpebosannit OMC.

8.3 3azemuieHue 31aHMIT U COOPY/KEHHIH

8.3.1. Ilpu BHINOIHEHUH YCTPOICTBA 3a3eMICHHA BHYTpH 3aanuii I'TIY, PII n
OIlY, a Takke Jpyrux 30aHUd WU COOPYXKCHHUH, COACpXKAMX  BTOPHYHOE
00OpyOBaHWE W CHCTEMHI CBS3M, HEOOXOAMMO HCIIONB30BATh 3aMKHYTYIO CETh
3a3emieHuA. [Ipy 3TOM B KauecTBe IEMEHTOB 3Y HCHONB3YIOT BCE UMEIOIIHECH
METaIHIeCKie KOHCTPYKIMH, KaK TOPU3OHTAIbHBIC, TAK M BEPTHKAIBHBIE (PaMBI,
PETBCHI, GaKH, KeNe300eTOHHAsA apMaTypa, KaOeNbHbIE JTOTKH W KaHalbl U T.A.).

8.3.2 JInda 3azemieHus KOpPMycoB 00OpYAOBaHUs, dKpaHOB Kabenell cienyer
WCIIONb30BaTh OOIlee BHYTPEHHEE YCTPOKWCTBO 3azemneHus. K BHyTpeHHeMy
YCTPOMCTBY 3a3€MJICHHUS OTHOCAT: OSKBUIOTCHIWAIBHBIC CETKHM; MAaruCTpaH
3a3€MJICHUSL.

K »>KBUMOTCHUHANBHBIM CETKaM KpaT4aillnM TyTeM JOJDKHBI  OBITh
IIPUCOEAMHEHDL BCE CIACAYIOLINE HIEMEHTHL:

® METAJUTOKOHCTPYKIMH 3aHHH (CTaibHbIE OAJIKH, KOJIOHHBI U T. I1.);

*  METaJUTMUYECKUE TpyOONPOBOBL, BKJIIOYas TpyOHI TUTA
SNIEKTPONPOBOJAKH, 34 HUCKIIOYEHHEM TPYyOOIPOBOAOB TOPIOYHX KHUAKOCTEH,
TOPIOYMX MITH B3PHIBYATHIX Ta30B M CMECEii;

¢  kaleJbHBIE JIOTKU, OOPHBIC KaOEIbHBIC KOHCTPYKIUH U T. II.

8.3.3 Maructpanu 3a3eMJIeHHs JOJDKHBI 00pa30BBIBATh 3aMKHYTHIE KOHTYPHL
N0 BHYTPCHHHM MEPUMETPaM 30aHWH. MarucTpaim 3a3eMIICHHUS, PacHOJIOKEHHbIE
Ha pasHblX OTMETKAaX 3[aHUil JOJDKHBI IOCICOBATEIIBHO COCOMHATBCA MEXKIY
coboli He MEHee YeM B 4-X TOUKaX.

K wmaructpaisaM  3a3eMJICHWS  KpaTdailliuM TyTeM [PHCOEIUHSIOT:
METaJUTMYEeCKUe KOpIyca WIM paMbl 3IEKTPOOOOPYJOBAHUS, METAUINYECKHE
KOpIIyca pachpeieNTUuTENbHBIX YCTPOMCTB M JNIEKTPOLIMTOB;, METAUIMYECKUE PaMBbl
KPOCCoB; mikapl 1 YCTAaHOBKH MOCTOSIHHOTO TOKA, NMYJIBTHl YNPABJICHNA; AHEIIH
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npubopos; OBM; kopmyca 3NEKTpOJABHIraTeNieii 3NEKTPUUECKUX amnaparoB U
TpaHcopMaTopoB.

Psmgel pamMHBIX KOHCTPYKIMi oOopyfaoBaHus (IIKagoB) MOIKHBL OBITH
COEIMHEHBI MEKY C000i MPOBOAHUKAMY € IIaroM He Oosiee, ueM 2 M. Kaxablid psn
PaMHOM KOHCTPYKLUMU NPHUCOECAUHAIOT K MaruCTPAILM 3a3€MJICHUS HE MEHEE, YEM B
4-x Mecrax. OKpaHel Kaleneft M mapaelbHble 3a3€MJICHHBIE TPOBOJHUKU
MIPUCOEAMHSIIOT K IIMHAM 3a3eMyIeHus (Kopmycam) rkados/maneneii. BHyTpeHHee
YCTPOHCTBO 3a3€MJICHUsA MPUCOCAMHAIOT K HApPY:KHOMY KOHTYPY 3a3¢MJICHHSA HE
MEHEE, YeM B 4-X TOYKaX.

B ciyuae ecmm HECKONBKO Pa3IMYHBIX KOPIycoB oOopymoBanus (Imkados,
TaHeseif) YCTaHOBIEHH! B PAJ, TO OT OAHOM CTEHBI 0 APYTOi BAOIE 000PYIOBAHUA
HEOOXOIMMO IPOJIOKHUTh METAUIMIECKYIO IIMHY, O0BEIUHSIONIYIO BCE YKA3aHHOE
obopynosanue (IIKadbl, MAHEITH).

KabenbHble JOTKA W3 NPOBOAAIIMX MAaTEPUATOB JOJKHBL 3a3€MIIATBCS Ha
000MX KOHLIaX ¥ B MECTax NEePECCUCHHS APYTUX METAUIMIECKUX HJIEMEHTOB.

834 3asemyicHME TOMCINCHMI CBS3W JODKHO OBITh BEIONHEHO B
COOTBETCTBHH ¢ TpeGoBanusmu crangapra ANSI/TIA/EIA-607-1994.

Anmaparypa CBS3M JO/DKHa ObITh IPUCOEAUHEHA K 3a3¢MILIIOIIEMY
YCTPOHCTBY 37aHKd IOCPEACTBOM H30JIMPOBAHHOIO 3a3¢MJLIOIIETO NPOBOJHUKA.
3a3eMJISIONINI TIPOBOAHUK MOJDKEH OBITh H3TOTOBJICH U3 MEMIH, M UMETh CEUeHHE He
Menee 60 Mm.

3a3eMILIIOIMI POBOJHWUK MNPHUCOSIWHSIOT € OAHOW CTOPOHBI K TIIABHOM
3a3eMJLIIOINEY IMHE BBOJHOTO PACHpEjENIMTENFHOTO YCTPOiCTBA 3/1aHus (IIUTa
COOCTBEHHBIX HY)XI), TAJIbBAHMYECKHM CBA3AHHOM C TIIYX03a3eMIEHHON HEUTPAbIO
TpaHchopMaTopa cCOOCTBEHHBIX HYX/ W METATIOKOHCTPYKIMAMH 3aaHus. C Apyroi
CTOPOHBI  3a3eMJLIOIIMI DPOBOJHUK IPUCOCAUHSIOT K YCTAHOBICHHOH B
anmapaTHoii MKWHE 3a3eMJICHUS aNaparypbl CBA3U.

Brioku anmnapaTyphl CBS3W AOJKHBI MPUCOCAMHSTBLCS K [TIABHOM 3a3eMIISIOIEH
LIMHE annapaTHOH MOCPEACTBOM 3a3eMILIOINUX NEepeMblucKk. Bee MeTawmueckue
JOTKA TEIECKOMMYHUKALMOHHOM KaOeNbHOM CHUCTEMBI, pACHONIOKEHHBIE B
anmapaTHo# JOJDKHBL OBITh MPUCOSAMHEHBI MUICH(paMH K  INHHE 3a3€MJICHUA
anmnapaTtHOH.

IlluHa 3a3eMIIEHUS  PACNpPEACIUTENBHOTO IOMTKA AanmapaTtypsl  CBA3W,
MOJIY4YAOIIEH MUTAHKE OT CETH MEPEMEHHOTO TOKA MIMH €& KOPIYC, TOIKHBI OBITh
COEIMHEHBI IUTEH(OM ¢ IHHOK 3a3eMIICHUs AllNapaTHOM.

Cucrema 3a3eMIICHHS DIICKTPHUYECKUX ceTel mepemeHHoro Toka 0,38xB B
MOMEILCHUM anNapaTHOi JOJKHA YAOBIETBOPATh TpeOoBaHUAM TN-S cCHCTEMEL, T.
€. He JIOTyCKaeTcsl MpUMeHeHue 00beJMHEHHOTO 3aMIMTHOrO U HYJEBOro pabouero
PEN-npoBogHuKa.

8.3.5 3aszemieHue YCTpOWCTB o0bOpynoBaHUsS o00paboTKM HH(pOPMAIUMU
BoImoNIHAIOT B cootBeTcTBHU ¢ 'OCT P 50571.21 u TOCT P 50571.22.
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8.4 3azemuenne KPY)D

8.4.1 Jlna pacnpenenuTenbHbIX YCTPOWCTB C 3Mera3oBbiM 00OPYIOBAaHHEM
BCJICICTBAC HAJIMUYMS B HUX OOJIEE CJIOXKHOM 3JIEKTPOMArHWUTHOW  0OCTaHOBKH
0OJbIIOE 3HAYEHHME MMEET CO3AHME IKBUIIOTCHLMANBHOH CETH 3a3€MJICHUS WM
oOImell TNOBEPXHOCTH HYJIEBOTO TMOTEHIWana. JlaHHAs MOBEPXHOCTh MOXKET
NpEeACTaBIATh COOOH HENPEPHIBHYIO CTANILHYIO (MEHYIO) CETKY, 3AJIMUTYIO0 OETOHOM,
CEeTKY WM METAJUTMYECKHE TUIACTHHBI, PACHIOJIOKEHHBIE HA OTHOM WITH HECKOJBKHX
YPOBHSX.

B KkadecTBe CETKM MOXET TPUMCHSATHCS apMmarypa Kene300eTOHHOH
KOHCTPYKLMM mona (mpu OOECHEUeHUH 3NIEKTPUYECKOT0 COECOUHEHHS apMaTyphl
mexay coboit). Cerka mnpucoenuHseTcs K 3aKIaJHBIM METAIOKOHCTPYKIHIM
3/1aHKS U K BHEIIHEMY 323€MJIMTEII0 PABHOMEPHO 1O MepuMeTpy. B 31anum nomkxa
OBITH BHIMOJIHEHA CUCTEMA YPABHUBAHUY MOTEHIMAJIOB.

842 Ilo mepumerpy momemenuss ¢ oOopyaoBanmem KPYD crmemyer
OpOJIOKUTh  3a3emisiiomyio  mmHy. [lluHa coequHsieTcss € 3aKIaJHBIMH
METAJUTOKOHCTPYKIusamMu, obopymoBaamem KPYD wu  BeicokouacroTHOM (BY)
CETKOI.

8.4.3 Or BY cerku ans 3a3zemnenus obopynosanus KPYD momxkHel OBITH
000pyI0BaHbI BBIBOJIBI, YHMCJIO KOTOPBIX HE MeHee 2-X JJid Kaxaoro
npucoequaeHuss KPYD. Bcee obGopynosanue KPYD creayer COeqMHUTH MEXKAY
€000t 3aMKHYTOM IIMHOM.

Kopmyc anerazoBoro 0060pynoBaHHsA HO/DKEH OBITh NPUCOEOUHEH K CETH
3a3eMJICHUS] Y OCHOBAHWS KaXIOW OMOpHl (KpOHIITEHHA). JlaHHBIE COCOMHEHHS
BBITIOJTHAIOT P MOMOLIX HE MEHEE 2-X MPOBOIHUKOB.

8.4.3 Ha snektpoceTreBoM 00bekTe ¢ Heckonbkumu KPYD pasHoro kimacca
Hanpspkernst, ¢ KPYD n OPY 3azemumsomnee ycrpoiicteo BHe KPVYD crnenyer
BBITIOJIHSTH B COOTBETCTBMU € 11.8.2 1 8.3,

8.5 3azemuenne mkagoB U naHeseil

8.5.1 BrimonHeHNe CUCTEMBI 323€MJICHUS KaK BHYTpH mikada, Tak U mKkada Ha
peneiiHOM IIUTE, COCTOUT B TOM, YTOOBI CO3AaTh SKBUMOTEHIIMAIBHYIO IIOCKOCTh, K
KOTOpPO MOAKITIOYAIOTCS KOPOTKUMM  COCIWHWTENBHBIMH IIPOBOJHUKAMH BCE
ycrpoiictpa (mkadsi). Takoi SKBUIOTEHIUAILHOM IJIOCKOCTHIO BHYTPH HIKada MOKET
CITyKHTh TPOBOAALIASA 3aAHA CTEHKA (MM CrielMallbHAs METAJUINUECKas IUIOCKOCTb,
BO3MOXHO CETYaTOW CTPYKTYPHI), K KOTOPO TPHUCOEAMHSIOTCA BCE KOpIyca
YCTPOMCTB U OTAETIbHBIE KPETEeXKHbIE AIEMEHTH (Hanpumep, « DIN-peiikny).

8.5.2 Bce moasmkHBIE M HEMOABHKHBIE 3JIEMEHTHI IOJIKHBL UMETh HE MEHEe 2-
X CBs3Ei APYT C IPYroMm (B TOM UYUCIE Kbl 2NEMEHT BHYTPECHHEH TMEPEropoaKHy,
«DIN-peiikn», apepu). CoenuHEHHE € OOLIEH AKBUIOTEHIMAJIBHOW IUIOCKOCTHIO
BBITIONHAIOT JMOO MpH NOMOINM THOKOH CBA3M, MO0 TPH MOMOLIM HAIEeXKHOTO
KOHTaKkTa (KOHTAKTHAs TIOBEPXHOCTb, OCBOOOJKJCHHAS OT TOKPBITHS WIH
HEeOKpameHHas ). J[miHa coeTMHUTENFHBIX TIPOBOHUKOB TOJKHA OBITH HE O0Jiee 25¢M.

JlBepr MOMKHBI WMETh MEXAHW3MBI, OOECTICYMBAIOUINE AJIEKTPAYCCKU
KOHTAKT C KOPIYCOM B 3aKPBITOM COCTOSIHUM O BCEMY MEPUMETPY JABEPH.
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IlpucoenuHeHne K CHCTEME YPABHWBAHWA IOTCHIMAIOB IMOMELICHHUS
OCYIIECTBJIIOT TPU MOMOLIH CBAPKH WM OOJTOBOTO COSOMHEHHA (TIPELYyCMOTPETH
00a BapuanTa). JJo;kHO OBITH HEe MEHee 4 TOUEeK COeIUMHEHHHA.

JUt 3a3eMJICHMS PA3IMYHBIX AJIEMEHTOB, B TOM YHCIE PE3EPBHBIX KU
BTOPHYHEIX Liemed, JOJDKHEL OBITh INPEIYCMOTPEHBl IIMHKM BHOIb OOKOBHH,
COEIMHEHHEIE C KOpMycoM ImKada.

8.6 3azemuieHnE 3KpaHOB Kadeneit

OKpaHBI BTOPUYHBIX Kaberel cienyeT 3a3eMITh ¢ 000HX KOHIOB.

s 3a3eMIeHMS JKpaHOB PEKOMEHAYeTCs HCIMONb30BaTh CHELUAIbHBIC
3KUMBI WK pa3beMbl (cM. [Ipunoxkenue E).

9 KaGesibHAs KaHAIM3AIHAS
9.1 Oo1IMe MOJI0KEHHS

9.1.1 Ha 3neKTPOCETEBEHIX OOBEKTAaX HPUMEHSAIOT CIEAYIOLIHE OCHOBHBIE

BB KaOerneit (o0 Ha3HAUEHUIO ), KOTOPHIE MPOKJIAABIBAIOT MO TeppuTopud PY:

¢  KOHTPOJbHbIEC KabeH (LM BTOPHIHONA KOMMYTAIK),

e  kabenw CBA3M,

e kalemm NS TOWTaHUA TIOCTOSIHHBIM M NEPEMEHHBIM  TOKOM
ANEKTPONPUBOAOB CHIIOBOTO 000PYIOBAHMS,

e cuioBsie kKabemu 6-500kxB;

e  kabenu cOOCTBEHHBIX HYX/I (OCBEIICHHUE, CBAPOYHBIC TIOCTHI U T.1),

¢  kaberm BUCOHAOMIONEHNUS, OXPAHHOM ¥ TIOXKAPHOW CHUTHAJIM3ALIH.

KommuectBo kabeneil, X MPOTAXKEHHOCTh M Tpacca MPOKIAAKU 3aBUCHUT OT
KOMITOHOBKM PVY U koyinuecTBa 000pya0BaHUS.

Jins mpoknanku kabene#t Ha Tepputopun OPY mnpuMeHsOT: KaOeNbHbIE
KaHaJIbl, JIOTKU (3KeNe300eTOHHBIE H METAUTHYECKUe), kopoda, TpyObl, KabesbHbIE
3CTaKaIbl M HEMOCPEICTBEHHO NMPOKIIAAKa KaOes B 3eMJIe.

9.12 TIpoektupoBaHWe ¥ MOHTaX KaOenpHOM  KaHaM3alWU  Ha
JJIEKTPOCETEBbIX OOBEKTAX OCYILECTB/IIOT B COOTBETCTBHHM C HOPMATHBHBIMU
nokymeHtamu: [1YD (tmaBa 2), CHull 3.05.06-85 «DnekrpoTexHuueckue
yeTpoiicTBay W METOMWIeCKUMHU MaTepuaiaMu, pa3pabOTaHHBIMU BEIyLMMH
npoektHbiMu opranusanuamu (OCTIL, TOIT u ap.).

Venosust OMC 0MKHBEL OBITE BBHITIOJTHEHEI I BCEX BHUAOB (10 HA3HAYCHHIO)
BTOPUYHBIX KaOeneH.

9.14 VYpoBHM HaBENEHHBIX HMMITyJbCHBIX MOMEX MPH yJapax MOJHUU B
MOJIHAEOTBOABI, KOMMyTamusx © K3 B MEpBUYHBIX LEMAX 3aBHUCAT OT
PachoyioXEeHUs] Tpacchl MPOKIAAKM BTOPHUHBIX Kalenell MO OTHOWIEHHIO K
TICPBUYHBIM TICMSIM W MOJTHACOTBOJAM, TUMa KaOelbHON KaHAMWM3alluk (JIOTKH,
KaHaJTbl, TOHHENW) W THha Kabenmelt (C SKpaHOM, METAJUTMUECKOH OO00JIOUKOMH,
OpoHeit).

9.1.5 Tpacchl BTOpUUHBIX Kabenel cliefyeT MPOKIaAbIBATh, IO BO3MOKHOCTH,
TIEPIICHIMKYJIAPHO IIHHAM TIEPBHYHEIX LIETIEH, HA MAKCUMAIbHOM YIAJICHUH OT TITIH
NEPBUYHBIX LIETNEH U MOJIHUEOTBOIOB.
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Koa¢durment 3kpaHupoBaHus OT HMIYJIBCHBIX OSJICKTPOMATHUTHBIX MONEH
TIOBBIMIAETCS TP NPOKIafke Kaldeneld B KaOeNpHEIX KaHAaX WM TYHHEISX.
Haubonbumit 3gdexr sxpaHrpoBaHns JOCTUTaeTCs MPH NPOKIAAKe Kabenel HibKe
3a3eMIIUTEIICH.

9.1.6 Pa3paboTka NPOEKTHOTO PELICHUS MO KabenbHOM KaHajm3anuu (Tpacca
TPOKJIAIKU, Tl KaOenbHOM kKaHamM3ayy, THIT kaberneit) Jo/mkHa ObITh BHITIOJTHEHA
TakuM 00pa3oM, YTOOBI BO3MOXKHBII YPOBEHb MMIIyJIbCHBIX IIOMEX HE IIPEBbIIIAT
JIOTTY CTUMBIX 3HAUCHUIA (omeKkTpuueckass — TPOYHOCTB A30JIALHA u
TIOMEXOYCTOMUMBOCTh BTOPUYHOTO 00OpynOBaHUs). I[IpuONMKEHHbIE OLEHKU
VPOBHSI MMIIYJIbCHBIX IIOMEX [EJal0T HA OCHOBAHWM IAaHHBIX, IPUBEACHHBIX B
Tpunoxennn JI. Jlng npoektupyeMoil KaOembHON KaHATM3AMWHA OKOHYATEIBEHOE
pelieHre MoXeT OBITh IPHUHATO TOJIBKO IOCTIE IPOBEICHHS PAacdeTOB C MOMOIIBIO
KOMITBIOTEPHO# mmporpammsl (cM. [Ipunoxenue I).

Ecnu mpu TexmepeBOOPY)KEHWH WCIMONB3YIOT CYIIECTBYIOUIYIO KaOeNbHYIO
KaHAIM3ALWI0, TO OMpe/eieHne BhINOMHEHUS yenoBuit OMC nOmKHO OHITH
OCYIIECTBJICHO TIPH MNPOBEACHMM OOCICIOBAaHMA Ha JTame MNpeAnmpPOSKTHBIX
u3bIcKaHuit B coorBeTcTBHM ¢ CO 34.35.311-2004.

9.2 Meroauka pac4eTra UMIYJbCHBIX NOMeX, HABOJAHMbBIX BO BTOPHYHBIX
HensiX NPU KOPOTKHX 3aMbIKAHUSIX H KOMMYTALUAX B IEPBHYHBIX LENSIX

9.2.1 PacueTsl IMIYJIbCHBIX MOMEX BO BTOPUYHBIX LIETISX (IPH KOMMYTALMAX U
K3 B HepBUYHBIX LEMIX) PEKOMEHAYETCS TMPOBOAUTH C TIOMOIIBIO KOMITBIOTEPHON
nporpammsl (cM. [Ipunoxenue I').

9.2.2 HeoOXOMMBIMI AAQHHBIMH [JIS PACUETHOTO ONPEACIECHUS HMIYJIbCHBIX
OMeX, OOYCIIOBICHHEIX IEPEXOAHBIMM IPOIEecCaMd B TIEPBUYHBIX  IIEMAX,
SBILIOTCS:  DJIEKTPHYIECKasd OIEPATHBHAsA CXeMa 3JIEKTPOCETEBOTO  0OBEKTA,
VACILHOE  CONPOTHBJICHUE IpPyHTAa  (TEOBIEKTPHYECKUI  paspes);,  IUIaH
PacHosioKeHUsi NEPBUYHOTO 00OPYAOBAaHUS, BBICOTA [IOJABECA OIIMHOBKH BBICOKOTO
HanpsOKEHUA, COCTaB, pacCHoOJIOKCHUE BTOPHUYHOTIO 060pyI[OBaHI/I$[ U IIIaH
KaOeNBHBIX CBI3EH ¢ CHIIOBEIM 000pYIOBaHUEM.

B kauecTBe MCXOAHBIX [JAHHBIX CliefyeT MPUHATH MEPBOHAYAIBHOE
TIPOCKTHOE PEIICHIE MO KaOeTbHOM KaHAIM3aLlH.

9.2.3 B KOMIBIOTEPHO# MporpaMMe HEOOXOAMMO CMOJICITUPOBATh HOPMATBHYIO
ONEPATUBHYIO CXEMY NEPBUYHBIX IeNeH MMPU NOMOIIM eMKOCTEH 000pyioBaHus Ha
3EMITIO U OLIMHOBKH, & TaKXKC BTOPUYHBIC 1(2166.]'11/17 MPOJIOKCHHBIC TI0 KaOeIbHBIM
TpaccaM OT CWIOBOIO 00OPYAOBaHHUS O PEIEHHOrO IHTa MK APYTOro NOMEIICHUS
C BTOPUYHBIM 000PY/I0BAHHEM.

B pacueTHOI MopenM IOMYCKAeTCs PAacCMATPHBATh OAHY (ha3y NEPBHUHBIX
neneii, omkaiiuyo k kabelbHBIM TpaccaM. BropuuHbple kabenmy pacrojiaraior Ha
TOBEPXHOCTH 3eMyi, Oe3 skpaHa. Ha ommHOBKE U 0OOpYAOBaHHMH 33Jal0T B
HOMHHAJIFHOE aMIUHTYAHOE (ha3HOE HANpPSKEHUE.

B cxeMe 3amenicHus TEpBHYHON Uemu (B y3ne) monermpyiotes K3 u
TMPOBOJMTCS pacdeT TepexoqHoro mpomecca. JIOmKHBI OBITh  OHpEIETEHBI
AMIUTHTYTHO-9aCTOTHEIE XapaKTePHCTHKYU UMIYJIbCHEIX TOKOB B MEPBAYHBIX LEMAX
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¥ HauOOoJbllee PACUCTHOE 3HAUCHUE HANPSKEHHS, BO3IEUCTBYIOIEE HA M3OJLIIIIO
kalernell U BXOAbl BTOPUYHOrO 00OpydoBaHMS. Pacuer criemyeT TPOBOIWTE JUTA
HecKombknX Tovek K3, ompenenss Hambonee omacHHIM ciydaii. Kax mpaBmio,
JIOCTaTOYHO MPOBECTH pacuer as 4-5 Touek K3.

9.2.4 PaccuuTaHHble 3HAYCHUA HABEICHHBIX HMITYJIbCHBIX HAMNpSKCHUH B
kalendax cheayeT TMepecynuTarh € Y4eToM Ko3(hdHUIlMeHTa >KpaHHPOBAHMS.
AMITIHTY/Ia UMITYJIBCHBIX HANPSDKEHUI 00paTHO MPONOpLIHOHATIbHA KO PHUITUEHTY
SKPaHUPOBAHUS. OO0wmit k03 duruent 3KPaHUPOBAHMUS TIONTy4ar0T
TIEPEMHOKEHNEM KOI(DPULINEHTOB OTACIBHEIX HJIEMEHTOB.

IIpuOnu:keHHBIE HAUMEHBIINE 3HAYEHUS KOA(PPUIMEHTOB HKPAHUPOBAHUA
npuBecHbl B Tabnuue 3. bomee TOuHbE 3HAYEHMS, C YIETOM YACTOTHEIX
XapaKTEPUCTUK UMITYJILCHBIX TOKOB B IEPBHYHBIX ILIEISX, MOKHO IOIYYUTh MO
3aBUCUMOCTAM, IPUBEACHHbIM B [IpunoskeHuy 3 unu pacueToM.

Tabmua 3
KoagpuruenTsl sxpanupoBanus kadenel 1 kabenbHbIX KOHCTPYKIUH
KabenbHast KOHCTpYKLMS MunuManbHeIH K03 GHIEHT
5KPaHUPOBAHMS, O.€.
HeskpaunpoBaHHblit Kabenb, SKPaHUPOBAHHBIH 1
kabenb ¢ 3a3eMICHHEM 9KPaHa C OJHOI CTOPOHBI.
OKpaHUPOBaHHBI Kabenb C 3a3eMICHHEM SKPaHa 10
C IBYX CTOPOH.
JKene300eTOHHBII JIOTOK MO NOBEPXHOCTH 3eMIH 1
LlenbHOMETANTHYECKHH, 3IEKTPHIECKH 4
HenpephIBHBIN KabebHblii Kopob.
[omy3armay6neHHbli U NoA3eMHBIi KaGeabHbIi 10
KaHaJL
KabesnpHbli TOHHED. 20

Ilpm omnpedeneHHM HAMOOJBIIETO BO3MOXHOTO YPOBHS IIOMEX CIEOyeT
VUIATEIBATh TOMEXH, MEPENAlOINHecs Ha BXOABI 00OpYAOBaHWS W3-3a MOIBEMa
MMITYJIECHOTO NMOTEHIMAa Ha 3Y.

9.2.5 Pacuersl NOMEX MNpPH KOMMYTAlUAX B IEPBUYHBIX LEHSAX CIEAYET
BBHIMOJHATh aHAIOMYHO I. 9.2.3. B nporpamme A0/DKHBI OBITH 3a7aHbl OTEpaluy
BKIIOYCHMS W OTKIIOUCHHA. PexoMeHIyeTcs paccMaTphBaTh BCE  BHIBI
KOMMYyTaluid, BO3MOXHBIE B JaHHO#H cxeMme. Hambosiee pacnpocTpaHeHHBEIMH
SBIISTIOTCAL:

e BiioyeHHe  (OTKIIOYCHHME)  pa3beAUHHTENST (MPU  OTKIKOUEHHOM
BHIKJTIOUATETIE).

e BxmoueHne (OTKIIOYECHHE) BBIKIIOYATENS - HOAA4a (CHATHE) HATPSKEHAA
Ha TIPUCOEAMHEHHE WITH 00XOHYIO CHCTEMY IINH.

IIpn pa3paboTke NPOEKTa TEXIEPEBOOPYKEHUA JEUCTBYIOIIETO
ATEKTPOCETEBOTO OOBEKTa Ha 3Tane TNPEANPOCKTHBIX M3BICKAHWH JOMYCKaeTcs
OTpeNieTICHNe  YPOBHS  MMIYNBCHBIX TMOMEX MNpH KoMmyTtamusx u K3
AKCMEPUMEHTAILHO (HATYPHBIC MJIM MMUTAIHOHHBIE SKCTIEPUMEHTHI ).
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9.2.6 PacueTHble 3HAYCHUS UMITYJILCHBIX HANPSOKEHHH HEOOXOJMMO CPAaBHHUTh
¢ JOMYyCTUMBIM 3HaueHWeM Ans annaparypsl (cM. Ilpunoxenue B), TeM cambiM,
TIPOBEPATH BHIMONIHEHHE TpeOoBaHuit DMC.

Ecmu TtpeboBannss OMC He BHIMONHAIOTCA (pAcueTHbIE 3HAYEHUS BBILLC
,ElOl'[yCTI/IMI:IX), TO Aj11 CHHKCHHS YPOBHA UMITYJIbCHBIX IIOMCX B KaOETBHBIX JIMHAAX
CIieyeT MPUMEHUTH KaKoe-IM00 W3 HIKE YKa3aHHBIX MEPONPUSITHIl [0 CHINKCHHIO
YPOBHSI UMITYJIbCHBIX IOMEX.

JlonmoMHUTENEHOE SKPAaHUPOBAHUE KAOCIbHBIX TPACC:

e mpuMeHeHue Kkaleneii ¢  Oonee  BHICOKMM  KO3(DPHLUEHTOM
skpaHupoBanus (cM. [Tpunoxenue 3);

14 TMPUMECHCHHUEC KaOeJIbHBIX JIOTKOB, OGGCHC'{I/IBaIOH.lI/IX JOIMOJTHUTCIILHOC
9KpaHUPOBAHKE (C BCTPOCHHOH CETKOW MITH TETBHOMETATHYCCKHUE ),

¢ mpoknajaka kabeneii B Tpy0ax, OpoHelnanrax.

Y nanenue oT OMWHOBKH PY:

¢  pa3MCIICHHUE HIDKE MOBEPXHOCTH 3EMIH (B KaOEIBbHBIX KaHAJAX),

e  yBENMYEHHE PaAcCTOAHUA (B IJIAHE) MEXAY OTHENBHBIMH YYacTKaMH
KabeTbHOM TPACCH M MapaJIeTbHBIM UM YIaCTKaMH OIIMHOBKH (CHCTEMBI IITHH HJTH
ommHOBKU T, AT, KOHIIEHCATOPOB);

* U3MCHCHHME HampaBJlCHHsl Tpacchl TakuM 0oO0pa3oM, 4ToOBI Gonbluas
YacTh €€ MPOX0/TiiIa NEPNESHAUKYIISPHO (B IJIAHE) OMIMHOBKE,

® [pUMEHEHHE INyOOKHX KaOembHBIX KOMMYHHUKALM (3ariyOieHHbIE
KaHaJIbl, TOHHEH ),

¢  HCIOJIB30BAHUE CIEIMANIBHBIX KaOEIbHBIX TPACC, NPOXOAALIMX B 00X0]
PY wunmu nepneHIuKyJIIpHO OLIMHOBKE, UL OTACHBHBIX LeEnel  (JlokaubHas
KOMIIBIOTEpHAs CeTh, HHTEPGEHCH CBI3M MOXKAPHOH CHTHANM3AIMH, IIETH
TEXHOJIOTMUECKOTO BUACOHAOITIOCHN);

BricTaBeHAE CHEIMATBHBIX TPEOOBAHUI NPOM3BOOWTEIISIM arMapaTypsl 1Mo
YBEJIMIECHHIO YPOBHSA TOMEX0YCTOHIMBOCTH YCTPOICTB.

ITpu mammumu aByXx (Wimu Oosiee) BO3MOXKHBIX TPacc CJCAyeT BbIOMpaTh Ty,
KOTOpas PacloNaraeTcs Jajplie (B INIaHE) OT OMMHOBKY. IIpW 3TOM HambONBIIEro
OTHAIEHUS CJleAyeT noOmBaThcs (B TIOPAAKE YMEHBIICHWS BIMSHHA) OT
HapaUIeNbHO  MAYIMX ~ CHCTEM  IIWH, OIIMHOBKM  TpaHc(hOpMAaropoB,
aBTOTPaHC(OPMATOPOB, APYTHX HauOoJee MPOTKEHHBIX OTPE3KOB ONMIMHOBKH. U3
JBYX OIWHAaKOBEIX Tpacc CIeayeT BHIOMparh Tpaccy, KoTopas Ha Oobuei
IPOTSDKEHHOCTH — PACIONIOKCHA — IEPICHAMKYIIPHO — OmmkaliiiiM — 0TpesKaM
OIIMHOBKH.

9.2.7 Ilpu mpoxaake BTOPUUHKIX Kabeneit mo Teppuropuu PY HeoOxoammo
IPAMEHATh KabeNu ¢ OSKPaHOM, MeETAUTMYecKod oOomoukoii mmm OpoHeit.
IIpuMeHeHNe HeKPaHUPOBAHHBIX Kabeleit JOMKHO OBITH 000CHOBAHO PacueTOM.

Pexomenparmu mo BeIOOpY THIA 3KpaHa kaOenedl W 3a3e¢MJICHHIO SKPaHOB
npusenens! B [Ipunoxennn E.

928  VcraHoBka  YCTPOWCTB IO  OIPAaHHYEHHUIO  HMITYJBCHBIX
HIEpEHANPAKEHUM BO BTOPUYHBIX IEIISAX MPUMEHSAETCS B HCKIIOUUTENbHBIX CIydasX.
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BriGop TakWx YCTPOMCTB W pemieHHe 00 NX NPUMEHEHUH JOJMKHBI OBITh
OCYLIECTBJICHBl HA OCHOBAaHWM CIEUMAibHOM pa3paboTku. IIpu BIIONHEHMU
MTPOEKTAa YCTAHOBKHM YCTPOMCTB MO OTPaHWYEHUIO MMIYJIBCHBIX NEPEHANDSKEHUH
HEeo0X0MMO [10KAa3aTh, YTO YCTAHABIMBACMBIE YCTPOICTBA HE BIUSIOT HA MOJIE3HBIH
CUTHAJl U HE CHWXKAIOT HAAEKHOCTH PaboThl BTOPUYHOro oOopyaoBaHus. Taxxe
JIOJIKHBI OBITh JaHBI YKa3aHUS MO 0OCITYKUBAHHIO YCTPOHCTB B SKCILTyaTalyu.

9.2.9 TIpokmanky KOHTPOJBHBIX W CHIOBBIX Kabemeit 1mo oOmieit Tpacce
PEKOMEHIYETCSl  BBLIMOJMHATH HA ONPEACNCHHOM paccTosHuM. JlomycTumoe
paccTosHUE 3aBUCHUT OT THIA, Ha3HAYeHMs KaOelbHBIX JIMHUM U ONpEAenieTcs
pacueToM.

PexoMenayeTcs MPOKIAIEIBATE KOHTPOJBHBIE Ka0enu HA PAcCTOSHUM HE
MEHee:

0,25M — mo cuoBex kabeneit 0,4 kB, Tok K3 B KOTOpPBIX HE MpPEBHILIACT
1KA, He HCTONB3YEMBIX IS MUTAHUS OTPEOHUTENEH HA MOTHHEOTBOAAX .

0,6 M — o Apyrux cuioBhIX kabeneit 1o 1 kB,

1,2 M - 10 cuoBEIX Kabeeii Beimre 1 kB.

10 MoHue3amuTa

10.1 MonHue3alUTHEIE YCTpolicTBa HA  JMEKTPOCETEBHIX  OOBEKTAX
obecrieunBaroT 3amuTy 000PYIOBAHMS, 3TAHUH H COOPYKEHHUH OT MPSIMBIX YapoB
MOJHHAH. DJIEKTPOMATHUTHOE BO3ACHCTBHE MOJIHHM HAa BTOPHYHOE O0OpYIOBaHHE
CIIETyeT ONpPEAeNATh IPH yAapax MOJIHIK B MOJTHHEOTBOIBI.

10.2 HopmupyempiMH  TapamMeTpaMd 0OPU  ONPEACIICHUMM  YPOBHEH
HTIEKTPOMATHUTHEIX BO3ACHCTBHIT MOITHIH MPHHHMAIOT:

- HAUPsDKEHHOCTh MMITYJBCHOTO MArHUTHOTO TONSA B MECTax pasMeIleHHs
BTOPUYHOTO 0O0PYIOBaHUS;

- HampsOKEHHE Ha TOKOOTBOAAX M 3V MOJHHEOTBOJOB B MECTaX MPOKIIAIKH
BTOPHYHBIX Kabeneii,

- HaBEICHHEIE BO BTOPHHBIX LEMSIX HMITYJIbCHBIC HATIPSIKCHHSI.

Hanbonsinee 3HaUCHNE HAMPSHKEHHOCTH MMITYJIBCHOTO MAarHUTHOTO TIOJISA B
MeCTax pa3MeIleHUs BTOPUYHOTO OOOPYIOBaHUs HE NOKHO mpeBbiiaTh 300A/M
(cm. ITpunosxenue B).

Hamboneiree HampsokeHHE Ha TOKOOTBOAAX M 3Y MOJHHEOTBOAOB IO
OTHOIIECHHIO K BTOPUYHEIM Ka0e/iM HE JOJKHO MPEBBIILIATH 3HAUSHWSI HAMPSKEHUS
MEKTPUUECKOT0 TPo0os ¢ TOKoOTBOJOB W 3V Ha kabem. CpemHroro
HANPSLKEHHOCTh  3JIEKTpUUecKkoro mpobos B rpyHte npunuMaror 300kB/Mm, a B
Bozayxe - S00xB/m ([12], Ipunoxenue A). HanpsskeHHOCTh OSNIEKTPAIECKOTO
po6ost o MOBEPXHOCTH 3eMiM npuHuMatoT 100kB/m ([13], [Ipunoxenue A).

TIpu TMPOXOXKAEHWH Tpacchl BTOPUYHBIX Kalenel BONM3H MOJHHEOTBOIOB
BO3MOKEH mpobod m3omsimM  Kabenell W3-3a  BBRICOKOTO TOTCHIMANa Ha
noBepxHocTH 3eMiu.  CpPEeNHIOI — HANPSDKEHHOCTh  ANIEKTPUYECKOTO  IpoOos
30NN Kabened TPUHHMAIOT B COOTBETCTBUM C JAHHBIMHM TMPOHU3BOAMUTENSA
(mampumep, st kabeneii Tima KBBI™ He 6omnee 15kB/Mwm).
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Haubonsinee 3Ha4€HHE MMITYJIBCHOTO MOTEHIMANa, BHIHOCHMOTO 1Mo 3V B
TOYKH 3a3eMJICHHS BTOPWYHBLIX LeNei (LenH TOKAa W HanpsLKEHHA), HE JOJKHO
TPEBHILIATh HCTBITATENFHOE HaNpsDKeHHE (¢ yueToM Kod(puimenTa ociabieHus
HOpH MpPOXOXIEeHHH ummyibca or PY go PII) Bropmunoro oGopymoBaHuS (CM.
[Mpunoxenune b, Tabn.b.1 n.7). KosrdduuuenT ocnabaeHus onpenensercs pacieToM
C TIOMOIIBIO KOMITBIOTEPHOM mporpammsl (cM. Ilpunoxenue I'). JInsd BTOpUUHBIX
nemnel, KOTOpble HE 3a3¢eMJLAOTCA HAa PY, MMITyNBCHBIA MOTEHIMAI HE JOILKEH
npeesimath 10kB. Hammenbluee 3HadeHue Ko3d¢uienta ocnabieHus s Takux
Lemnel NPUHUMAROT PaBHEIM 10.

HaBeneHHBIE OT MOJIHUH UMITYIhCHBIE HAITPSKEHUSA BO BTOPUYHBIX IEIIIX HE
JOOJDKHEI TPEBEIIATH 3HAYCHUI WCHBITATECNBHBIX HANPSKEHUH BTOPUYHOTO
o6opyaoBaHus HA TOMEX0YyCTOHUMBOCTE (cM. IIpunoxenue b, Ta6nb.1 m.7).

HopmupyeMele mnapamerpbl TOKA MOJHHHM JjI1 IPUHATBIX  YPOBHEH
HaJACKHOCTH 3aIUTHI IPHBEICHBI B TAOMHLAX 4 1 5.

Tabmuna 4
TTapamMeTphl TOKA NOJIOKUTENBHON MOJIHUM
ITapameTtpsl ToKa Y pOBeHB 3aI0UThI
1 11 InI-I1v
MakcumansHoe 3HaueHHE Ly, KA 200 150 100
JlnutensHocTs (porTa T, MKC 10 10 10
JlnurenbHOCTE mMmysibea T, MKC 350 350 350
3apsan Qs, Kn 100 75 50
VYnensrast sueprust W/R, Mx/Om 10 5,6 2,5
Tabmuiua 5
HapaMeTpLI TMOBTOPHBIX UMITYJIBCOB TOKa OTpPII.IﬁTCJ]]:HOﬁ MOJIHUH
ITapameTpsbi Toka YpoBeHb 3aLmTb
I 11 II-1v
MakcumanbHoe 3HaueHHe Iy, KA 50 37,5 25
HuurensHocTs $ponra Ty, MKC 0,25 0,25 0,25
JnurenbHoCTh HMIynbca Ta, MKC 100 100 100
Cpenusis kpyTu3sHa di/d, KA/MKC 200 150 100

JU1s 31meKTpoceTeBbX 00bekToB B coorBeTcTBMM ¢ CO153-34.21.122-2003
PEKOMEHAYETCs, KaK MPaBHIIO, TPUHIMATE YPOBEHb HAAEKHOCTHU 3amuThl 1V. Jins
30aHUl M COOPYXKEHHH, pacloNiOKEHHBIX Ha JIIEKTPOCETEBOM OOBEKTE, IO
VCIIOBUSIM B3PBIBO- M IOKAPOOMACHOCTH, & TAKXKE MO TPeOOBAHHMAM HAICKHOTO
(yHKIMOHHPOBAHUSA OOBEKTa MOTYT OBITh TPHHATH 00Jiee BBICOKHE YPOBHH
Ha/Ie)KHOCTH 3aIUTHL.

10.3 HeoOxoaumble MCXOJHBIC AaHHBIE A7 OMPEOCICHHS HABOIUMBIX BO
BTOPHYHBIX LIETIAX UMIYJIbCHBIX MOMEX M MOTEHUMANOB Ha 3V TpH yaapax MOJTHHA
B MOJTHUEOTBOJBL



® XapaKTCPUCTUKU HIEKTPHYECKOH CTPYKTYPhl TPYHTA,

e IIAH PpAacCMOJIOKEHHA MOJHHEOTBONOB, 3IaHHW W COOPYKEHHMH Ha
TEPPUTOPHH TEKTPOCETEBOTO OOBEKTA,

e cBeleHHA O KaOenbHOM KaHanu3aluu (Tpacca, THN Kabeneil, BHI
KkabeNpHO# KaHaIM3aun).

JlarabIe 00 MEKTPUUECKOit CTPYKTYpe TpYHTa JOJLKHBEI OBITH OMpEICICHBI B
XOJ1€ NPEINPOCKTHBIX U3bICKAHUN.

Ilp  BHIMOJHEHMH MPOEKTa PEKOHCTPYKIMH  (TEXMEPeBOOPYKEHHA)
JNEKTPOCETEBOr0 O0BEKTa HA 3Talle NPEANPOCKTHBIX W3BICKAHUH AOJDKHA OBITH
OTIpe/IeNieHa HCTIONTHUTENBHAS CXEMa 3a3eMIISIOIIETO YCTPOHCTRA.

10.4. PaccTosiHUA OT MOJIHHEOTBOJOB (TOKOOTBOJOB) 0 MECTa YCTaHOBKH
BTOPUYHOTO OOOPYAOBAHUS IO YCIOBUIO BO3ACHCTBUSA WMIYJILCHBIX MATrHUTHBIX
TOJIEH CNIEAYEeT PACCUMTHIBATH C MOMOINBIO KOMIBIOTEPHOH IPOrpaMMBI (CM.
Ipunoxenue I') uiu npuOIMKEHHO MO BHIPAXKEHHIO!

L>IM/(2‘TC'H,I(0H 'Kakp)a

rae L - Ge3omacHoe paccTOSHUE OT MOJHHENMPUEMHHKA MM TOKOOTBOAA M0
MeCTa YCTaHOBKU BTOPHYHOTO 000pyA0OBaHUS (M);

I, - Tok MomHuH (A),

Hpn - nomycrumas mis oOOpYAOBAHUS HANPSLKCHHOCTh MMILYJIBCHOTO
MATHUTHOTO MOJIS.

Ksxp - K03 PuIMEHT 5xpanupoBans (ocnabiaeHus mos).

Koabduiment 5KpaHUpOBaHUS MOKHO OIPEACTUTh MO 3aBUCUMOCTAM,
TpUBEACHHBIM B IIpriokennn 3.

B Tex cmydasx, KOTHa s TPUHATHIX MPOEKTHHIX PpEIeHUN YPOBHA
HMMIYJbCHBIX MarHUTHBIX IIONEH IIPEBHIMIAIOT AOMYCTUMBIE 3HAYEHHS, HEOOXOAUMO
U3MEHUTh MECTO Pa3MEILIEHHs MOJTHHEOTBOAOB (TOKOOTBOIOB) WITH BHIIOJIHUTH
JIOTIOTHUTENBHOE SKPaHUPOBAHHUE IOMEIIECHMIE.

10.5 PaccTosHUS OT MOJTHHEOTBOIOB 10 KaOEIBHBIX KOMMYHUKALUA AOJIKHO
OBITH OTIPEIENCHO M3 YCIOBHA, YTO HMMITYJIbCHBIE HOMEXHM TMPH yIapax MOJHHH,
HABOAWMBIE BO BTOPMYHEIX IEIAX, He OyOyT NPEBHIIATH JOMYCTAMbBIE YPOBHH
(m.10.2).

PacueTsl TOMeX PEKOMEHAYeTCs MPOBOAUTH € TOMOIIBIO KOMIBIOTEPHOU
nporpamMbl  (cM. Ilpumoxenue [7). AMIIIUTYyma HaBEACHHBIX MMIYJILCHBIX
HamnpsDKEHMH 00paTHO NPONOpHMOHANbHA KOIDOHUIMEHTY sKpaHupoBanms. OOyt
KOY(PUIHMEHT OSKPAaHMUPOBAHUS TONYYalOT TIEPEMHOKEHHEM KOI(D(DUIIMEHTOB
OT/CNBHBIX IEMEHTOB. 3HAYE€HHUA KOA(PPUIIMEHTOB SKPAHUPOBAHUS MOJIyYAlOT IO
3aBHCUMOCTSIM, TIPHBEACHHBIM B [IpHIOKEHUH 3, HITH PACIETOM.

J1s CHIWKEHHS YPOBHS WMITYJIbCHBIX TIOMEX PEKOMEHIYETCS TPUMEHUTD
OHO U3 CICAYIOUIMX MEPONPUATUI: U3MEHUTH TPAcCy MPOKIAIKM BTOPUYHBIX
Kabenelt WM MECTO Pa3MELIEHUs] MOJIHHEOTBOJOB (TOKOOTBOJIOB); MTPHHSATE MEPHI
MO0 YBENMUEHHIO K03(hGUIMEHTa SKPaHUPOBAHUS KaOeTbHON KaHAIM3aIUH
(npoknmagka B KaOeNpHBIX KaHalaX, METAJNTMYECKHX Kopobax uiu Tpydax,
mpHUMeHeHne Kaleneil ¢ Oojiee BBICOKUM KO3(D(UIMEHTOM 3KpaHWPOBAHHUS),
YCTaHOBUTH BO BTOPHYHBIX [EMSAX YCTPOWCTBA OTPAHMYCHHS HMMITYJIHCHBIX
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MEPEHANPAKEHUH.

VY CTpOICTBA N0 OTPAHUYEHUIO UMITYJIBCHBIX IIEPEHANPSKEHUI BO BTOPUUHBIX
TCTAX NPUMCHAKOT B HUCKITIOUUTCIBHBIX ClIy4dasx. BBI60p TaKux yCTpOﬁCTB n
peuieHue 00 WX NPUMEHECHWM [OJDKHBL OBITh OCYIIECTBJIEHBl Ha OCHOBaHUH
CreHUaNTbHON pa3padoTKu.

10.6 Pacuersl moTeHIManoB Ha 3Y TpH yAape MOJIHMH B MOJIHHEOTBOJ
PEKOMEHIYETCS NPOBOAMUTH C IIOMOINBID KOMIIBIOTEPHOM IIPOrpaMMbl  (CM.
Ipmnoxenne ). TIpu pa3paboTKe NMPOEKTa TEXIEPEBOOPYKEHHUS pPacHpenelicHHe
MTOTEHIIMANIOB Ha 3Y MOXKET ONpelNeNsAThC Ha JTane MPEANpPOEKTHBIX M3bICKaHWH
3KCHEPUMEHTAIbHO METOAOM MMHTANMOHHOTO MOAEIMPOBAHWS B COOTBETCTBUHU C
C0O34.35311.2004.

B Tex chmyuasx, KOTa Ui IPUHATHIX YCIIOBUM HE BHIIOIHAIOTCS TpeOoBaHuUs
IO YPOBHAM WMITYITECHBIX IIOMEX HIIH IO YCJIOBHIO 00paTHOTO MepekphIThs ¢ 3Y Ha
kabenu HeoOX0MMO IPUMEHNUTD OJHO U3 YKA3aHHbBIX HIDKES MEPONPUS T

- CHU3UTH UMIYIBCHOE CONIPOTUBICHHE 3Y MOJHUEOTBOA, MPOKJIAAbIBas
JTOTIONTHUTEBHO 3a3¢MIIMTENH U 3a3€MJIAIOLIKE TPOBOIHUKH,

- I3MEHUTH TPACCY IIPOKIAIKYA BTOPHYHBIX Kabeneit;

- I3MEHNUTHh MECTO PA3MEIICHUS MOJTHUEOTBOAOB (TOKOOTBOIOB).

Tlocnme peanm3anuy yKa3aHHBIX MEPONPHUATHN MOBTOPHO CIEAYET MPOBECTH
PacueTEL

10.7 [ 3auuThl OT BTOPUYHBIX BO3JACHCTBUH MOJHUM, IPU IPHUMEHCHUH B
Ka4Y€CTBEC MOJHUCTIpUEMHUKA CCTKHU, HA 34aHHAX PEKOMCHAYETCA HCTOIB30BATH
METAUINUECKUE KOHCTPYKIMU 31aHUN B KayecTBE TOKOOTBOJAOB, 3a3€MILIIOINMX
IIPOBOAHUKOB U 3a3EMJIMTEIICH CUCTEMBI MOJIHUC3AIIUTHI.

Jns  3maHuif ¢ Kene300€TOHHBIMM — KOHCTPYKIHAMH — HEOOXOIUMO
MAaKCUMAJIbHO  MCIOJB30BaTh  €CTECTBCHHBIE  JJEMEHTH. B kauecTse
MOJHHC3aIUTHBIX 3a3eMJIMTENIEH HCIIONB30BaTh JKEJIC300€TOHHBIC (byHJlaMCHTbl
3MaHUH M BHEIIHHME 3a3¢MJIMTEIM 3NEKTPOCETEBOro o00bekTa. B kauecTtse
TOKOOTBO/IOB MCIIOJIb30BaTh CTATbHBIE KAPKACHI 3/1aHUii (CTabHBIE KOJIOHBI, (JePMBI
u  Oanku). MonnuenpueMHyr0 4YacTb 3JaHMH  CICAYET BHIIOJIHUTL W3
HUCKYCCTBCHHBIX MOJHUCTIPUCMHUKOB B BHAC «CCTKH» H (I/IJ‘II/I) CTCPIKHCBBIX
MOJIHUCIIPUCMHHUKOB B COOTBCTCTBUEC C TpC6OBaHl/IﬂMI/l HOPMATHBHBLIX JOKYMCHTOB.
ObecneunTb 3MEKTPUUYECKYIO HENPEPHIBHOCTh CTABHOTO Kapkaca W (yHAaMEHTa
3/IaHUs CTIEAYIOIINMHU CITOCO0aMU:

- He MeHee 50% coenMHEHUM apMaTypHBIX CTepkHeH (yHaameHTa Mexmy
co00 BEITIONTHUTH CBAPKOM WJTH BA3KOM TIPOBOJIOKOI;

- BBINOJHHUTh CBAPOYHOE COCAWHEHHE BCEX CTAIBHBIX KOJIOH 3/IaHUS C
apMarypoit ero »xene300eToHHOTro QyHAaMEHTAa,

- BBIIIOJTHUTH CBAPOYHOC WIIHA 6onroBoe COCIHHCHHUEC BCEX CTaAJIbHBIX KOJIOH
3[IaHUS C PACTIONIOKEHHBIMH 1101 KPBIIIEH MOoNepeYHbIMU (pepMamu;

- BBIIOJIHUTH CBApOYHOE WU OO0ITOBOE COCAMHEHME TONEPeUHbIX (epm ¢
TIPOAOJIBHEIMI OankaMu.

Ecnu B 31aHUM IPUMEHSIOTCS HE CTAJIBHBIC, & KEJIE300€TOHHBIE KOJIOHBL, TO B
Ka)XA0H KOJOHE MO BCel €€ BBICOTE HEOOXOAMMO OOECHEUUTH 3IECKTPHUYECKYIO
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HEIPEPHIBHOCT, HE MEHEE 2-X apMaTypHBIX CTEPKHEH, KOTOpBIE W CliedyeT
npucOeauHATh K apMmarype (yHmamenra w depmam. YacTh pacmosio:KEHHBIX TI0
TIEPUMETPY 3/aHUS CTAJBHBIX KOJIOHH MPUCOCIUHUTH IPOBOTHAKAMY K BHEIIHEMY
3a3¢MJIMTEIIO  3IEKTpoceTeBoro  o0bekra. CpeaHee  paccTOSHUE — MEXIY
NPUCOCAUHAEMBIME K 3a3€MJIMTEMIO KONOHHAMH JONKHO OBITh HE Oonee 20 M.
CoeIMHUTD TOPH3OHTAITBHBIE MOTHUETIPHEMHBIE TTPOBOHUKH, TIPOKJIA/IHIBAEMBIE TI0
MEPAMETPY KpPBIMK, ¢ KOJIOHHAMH 3JaHus. PaccrosHHE MeEX1y TOYKaMU
MpUCOeAMHEHHUH - HE Gonee 20 M.

I'maponsonsmuio GyHIaMeHTa 30aHUs CIEAYET BHITIONHATH OMTYMHEIME HITH
OMTYMHO-TaTEKCHBIMU TOKPHITHAMH. [IpUMEHEHHE NONMMEPHBIX HOKPHITUH MpU
KCNONb30BaHuU (yHIaMeHTa 3[aHUS B Kau€CTBE MOJTHUE3AIIUTHOTO 3a3€MITHTENS
HE JIOIy CKAeTCA.

IIpy Hanu4yum HECKONBKMX 3[aHUK, MEXIY KOTOPHIMH IPOJIOKEHBI
BTOPUUHBIE Kalenu, HEOOXOAUMO MPOKIAAbIBATE NOMOJIHUTENBHBIEC 3a3€MITUTEINH
(mapasyiesibHbIE  3a3€MJIIOLIME  TPOBOTHHMKM) IS CHIDKCHHA  Pa3HOCTH
noteHuManoB Ha 3Y W TOKOBO#M Harpy3ku Ha dSKkpaHsel kaOeneii. [Ilar ceTku u3
3a3eMsTeNeil (KOMUYECTBO NMapaulebHBIX MMPOBOJHUKOB) ONPEALIISIETCS PACYETOM.

JIns KUpIWYHBIX 37aHUH J0JKHA OBITh BBITIOJIHEHA WCKYCCTBEHHAS CHCTEMY
yVpaBHUBaHUSl MOTEHOMANOB. BpIOOpD KONMYECTBA W CEUYEHUS TMPOBOJHHUKOB
OMPEACIAIOT PAaCYETOM.

Ha Bcex oaTaxax cileAyeT o00€CHeuuTh COCAUHCHHUA METAJUIMYECKUX
KOHCTPYKLMH 30aHUM ¢ BHYTPEHHEH CHCTEMOM YypaBHMBaHMs IOTCHLMANOB, a Ha
oTMeTKe OM -COCIMHEHHS ¢ BHEIHUM 3a3¢MJIIOIIHIM YCTPOHCTBOM.

B MecTax yCTaHOBKM aHTEHH M IPYroro oGOpYIOBaHUs Ha KPBIINE 3AaHUSL
JIOJDKHBIL OBITH TPETYyCMOTPEHBI BBHIBOJABI AN 3a3eMiieHHA obopyaosanus. Bce
Ka0eu, BRIXOIAIINE Ha KPHIITY, MPOKJIAAbiBaTh B CTAIBHBIX TPyOax.

Jns 3ammTel Kabenel OT BTOPUYHBLIX MPOSBICHUN TOKA MOJHHMH JOJDKHBI
TIPUMEHATHCA SKPAHUPOBAHHBIE KaOeNu C 3a3€MJICHMEM 3KPaHOB C JBYX CTOPOH.
[Tpokmanky xabenel B mpegenax 3MaHHs CIEAYET OCYIIECTBISATh B OMUHKOBAHHBIX
kabenbHbIX KOpoOax, MPOKIAAKy KaOenell MeXAy 3HaHUsAMH PEKOMEHAYyeTcs
OCYIICCTBIIATE B TIOJA3EMHBIX KaOeIbHBIX KaHAIaX MM TOHHESX.

10.8 IIpu ycTaHOBKE aHTEHHOU MAUYTHl HA HIEKTPOCETEBOM OOBEKTE JOJIKHBI
OBITH BBIMOJTHEHBI MEPOIIPUATHA 10 3aALLMTE OT BTOPUYHBIX BO3ACHCTBHH MOIHHMH
CHCTEMBI CBSI3H ¥ BTOPHIHOTO 000PYIOBAHMS.

Bribop MecTa pacHoJIOKEHUST MadThl W BBHIOJHEHHE 3Y Ompenensercs Ha
OCHOBAHWMH PACcueTOB pacmpenencHys TOKOB M MOTEHLUHANoB Ha 3Y, HaBEACHHBIX
HampsHkeHUH B Ka0eNsaX, a Taloke WMIYJIbCHBIX MAarHUTHBIX MONEH B MecTax
pacroJjioxkeHus BTopuaHoro obopynosanus (11.10.3-10.6).

KabGem CBsI3M M DICKTPONMTAHWA OT AHTEHHOW Ma4Thl  JOJDKHBI
TIPOKJIA/IBIBATECS B CTAIBHEIX TPyOax, mprucoeauHeHHHEIX K 3Y. Ha Bxoae kabeneii B
3laHMe  CJCAyeT  YCTaHOBUTh  YCTPOMCTBA  3alUTBI OT  WMITYJIBCHBIX
TIepEHAaNpPSKeHHUH.

Jlmst 3ammThl OT 3JIEKTPOMATHWUTHBIX BO3ACHCTBMM MOJHHM alIaparypa
pamvMocBsi3M MOXKET OBITH pa3MEIleHA pAAOM C DPAaAMOMAuTOd B OTAEIBHOM
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METAJUTHYECKOM KOHTeitHepe. BHyTpm KoHTeiiHepa mO/DKHA OBITH BBIOJHEHA
CUCTEMAa YPaBHUBAHWS I[IOTCHIWAIIOB M YCTAHOBJICHHI YCTPOICTBA 3aIIUTHl OT
AMITYJI6CHBIX MEPEHANPSDKEHUM B KaOelsiX CBS3M M B IEMSIX OJIEKTPOIUTAHHUS.
CreHKM KOHTEeWHepa MOKHBI 00JajgaTh JIOCTATOYHBIMH  SKPaHHPYIOIIUMHU
CBOHCTBAMU.

CBs3p MEXAYy anmaparypoil B KOHTEiHEpEe M BTOPUYHBIM O0OpYIOBAHHEM B
JIPYTHUX 30aHUSX U COOPYXKECHUSIX PEKOMEHJIYETCSI OCYIIECTBIATE ONTOBOIOKOHHBIM
kabeneM. B ciiydae Mcnosib30BaHUs MPOBOAHBIX Liened oOMeHa MHGopMarmei ux
crienyeT cHabXaTh yCTPOHCTBAMU 3aIIUTHI OT TIEPEHANPSKEHUH.

11 Cucrema onepaTHBHOT0 MOCTOSIHHOTO TOKA

11.1 IIuramme ycrpoiicTs P3A MOMKHO OCYIIECTBIATHCA IO OTAEIBHBIM
pacnpeenuTeNnbHEIM TMHUAM (ruaepaM) Ho paguaibHON cxeMe.

112 3amutHBle  KOMMYTAllMOHHBIE  ammapaThl  JO/DKHBI — HUMETh
OBICTPOASHCTBIE NOCTATOUHOE AJIs TOro, YTOOH npu Bo3HUKHOBeHUH K3 Ha moboit
W3 paclpeleNuTeNbHbIX JIMHUH HE AOMYCTHUTH NPOBAIBl HANpPSOKEHHS Ha IIHHAX
IIIT 6onee uem ykazano B [Ipunoxennn b (tabmuma b.1 m.12).

11.3 COIIT nomKkHa UMETh 3aUTY OT KOMMYTAUMOHHBIX NEPEHANPKEHUH U
AMITYJIBCHBIX TIOMEX. B KadecTBe 3aAIUTHBIX AanNapaToB PEKOMEHIYETCS
ycraHaBiauBath B IIIIT Mexay KaxasIM ITOMIOCOM U «3€MIIEI» KPEMHUEBBIE TUOABI
(HOMUHAITBHEIN TOK He MeHee 160 A, TOk yTeukwm Menee | MA) wim ycTpoiicTBa
3aIIUTH OT UMITYJIbCHBIX MTEPEHANPSKEHHUI.

11.4 PacnpenenurensHble ¥ TPYNIOBLIE JIMHUK, HCIOJB3YEMBIC TSI IUTAHUS
yeTpoiicts P3A, yCTaHOBIEHHBIX B paclpeAeNMTeNbHBIX YycTpoictBax (KPYD,
OPY, KPVY) mO/KHBL BBINONHATHCS 3KPAHUPOBAHHBIMHU Kalemsmu. IIpumeHeHue
HE3KPaHUPOBaHHBIX Kabemnel JOKHO ObITh 00OCHOBAHO PACYETOM.

11.5 He pekoMeHAyeTca IOAKIIOYATh K OfHOM maHenu (coopke) IIIIT merm
MUTaHUS  DICKTPOTPHEMHUKOB, YYBCTBUTEIBHBIX K MEPEHANPSIKEHUAM U
BBICOKOYACTOTHBIM MOMEXaM (MHUKPOIMPOLIECCOPHBIE YCTPOHCTBA, YCTPOICTBA CBA3H
W TOI) W LeNd, BHIXOAAWME 3a MPEACisl MOMELEHUs (LENH MNPUBOJOB
BKJIIOUYEHIS/OTKIIIOYEHHS BHICOKOBOJIBTHBIX BHIKIIIOYATENEH).

11.6 Coopku muTanus ycTpoiictB P3A JOIDKHBI UMETh OTACIbHBIE BBOJBL OT
AB, He3aBuCHMBIE OT LeNel MUTaHWS  JAPYIHX  IEKTPOIPHEMHHKOB.
Hcnone3oBanue oOLIMX 3alUMTHBIX KOMMYTALMOHHBIX aNNapaToB Ui Lenei
nuTaHus  ycrpoiictB P3A W memeil NMpHBOJOB  BKINOYEHUSA/OTKIIFOYCHMA
BBICOKOBOJIBTHBIX ~ BBIKJIIOYATENICH M JPYTUX CHJIOBBIX JICKTPOIIPUEMHUKOB
HEOMYCTHMO.

11.7 Pasmemenue ABb u IIIT pomkHO o0ecneuyuBaTh MNPUMEHEHUE
COCMUHAIOINMX UX Kabeneit MUHUMaTbHON IMHHBL. ClienyeT u30erars MpoKIIaIKu
Kka0ereil pa3HBIX MOJFOCOB Ha OOJBILOM PACCTOSHUM APYT OT Apyra.

11.8 ITynbcarmuy HaMpsKEHUS! HA BBIXOJIE OA3aPSAHOTO YCTPOHCTBA JOJKHBL
ObiTh He Gosiee 10% oT HOMUHANBHOrO HampsbkeHus (cM. IIpwioxenue b, m.11).
OMHCCHA  pagHONMOMEX MOA3aPSJHOrO YCTPOMCTBA HE JOJDKHA NOPEBBILATH
3HAYECHHUH, ykasaHHbBIX B [Ipunoxenun b, m.26.
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119 Jina 3amqMTel OT HAHOCEKYHIHBIX MMIIYJIbCHBIX IIOMEX CIENYET
HOPUMEHSTh 00YEPEIHO TEXHUYECKHIE PEILCHHUA:

- BHIMONHWTH  Pa3Bi3Ky MO  TNHTaHHIO  (pasHele  (HAEpHI)
SNEKTPOMEXAHUYECKUX YCTPOHCTB B MUKPOIIPOLIECCOPHBIX YCTPONCTB;

- WCMO0Jb30BaTh COOTBETCTBYIOIIUE 3AIUTHBIE CXeMbl (RC-LienouKH, U0,
BapHCTOPBL);

- MPUMEHATH SKpPAaHUPOBAHHbBIE KaOemu.

12 CucremMa 3J1eKTPONIUTAHHS IEPEMEHHBIM TOKOM

12.1 B cucreMe O3NEKTPOCHAOKEHHS COOCTBEHHBIX HYXJI NOACTaHLUU
JNOMKHA OBITh BBIJETICHBI CIEAYIOWME THUIBl HAarpy30K, YyBCTBUTENBHBIX K
JIEKTPOMArHUTHBIM IOMEXaM:

- KOMITBIOTEPHI;

- ACY TII u ycTpoiicTBa TeJleMEXaHUKH,

- CHCTEMBI CBSI3U.

12.2 DOnexTponuTaHue yKa3aHHBIX BHIOB HArPy3KH JOJKHO OBITh BBHITIOJIHEHO
MOCPEICTBOM OT/AENIBHBIX paclpeaeuTeNbHBIX TUHIH (Puaepos).

123  Jna osnexktponuranus ACY TII, TenemMexaHuKd M JApPYrux
OTBETCTBEHHBIX MOTpeOHTENEH HEOOXOAUMO HCIOJIB30BaTh HHBEPTOPDI, HCTOUYHUKH
OecnepeboiiHOro mMUTAaHUA ¢ MABOMHBIM npeoOpa3oBaHMeM W (UIBTPaMHU UL
TTOAABIICHHUST BHICOKOYACTOTHBIX M MMITYJTECHBIX TIOMEX.

12.4 Jng 3amuTsl AMEKTPONPUEMHIKOB CUCTEMBI IEKTPOCHAOKEHHS CETH
0,4xB OT HMITyJIbCHEIX ITOMEX MOTYT OBITh YCTaHOBJIECHBI YCTPOIiCTBA 3alUTHI OT
UMITYJTbCHBIX TIepeHanpsukeHuit B coorBercTBud ¢ 'OCT P 50571.18.

12.5 Cucrema 3a3eMIICHHS ANIEKTPUUECKUX ceTeil mepemenHoro toka 0,4xkB
BTOPHYHOTO OOOpYAOBaHMA M YCTPOMCTB CBA3M JOMKHA  YHOBJIETBOPATH
tpeboBanusam IIYD mma TN-S cuctembl, T. €. HE [IOMYCKaeTcss NPHUMEHEHUE
00BEIMHEHHOTO 3aIUTHOTO B HyJ1eBoro pabodero PEN-npoBogHuka.

Bo wu30exaHHe BO3/ACHCTBUSA, BHI3BAHHOTO MATrHUTHBIMM MOJSIMH TOKOB
CUJIOBBIX KaOeneil CeTH NEepPeMEHHOro TOKa, HeoOXOAUMO MX MpPOKIAIbBaTh Ha
paccrossHuM He MeHee 100 MM OT KOHTPONBHBIX Kabenei u mposoanukoB COIIT
(OCTH 600-93, 11.2.1096).

Jns obecneveHus OMC cuctemsl sekrpocHadxkenus 0.4 kB HeoOxoaumo
BBITIOJTHEHIE TPEOOBAHMIA, MPEIBABISCMBIX K Ka4eCTBY 31eKTpo3nepruun no I'OCT
13109 B COOTBETCTBHH C MOMEXOYCTOMUMBOCTHIO BTOPHUHOIO 00OPYAOBAaHUS (CM.
ITpmioxenue B).

B tabmuue 6 npuBEIeHB MOKA3aTeNH KauyecTBa SJICKTPOIHEPIUK, OCHOBHBIE
IIPUYUHEL, IPUBOIINE K UX YXYALICHUIO U PEKOMEHIYEMBIE MEPONPUATHS IO HX
VIIYUILIEHHUIO.
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Ta0muama 6

MeponpHaTHs 10 YAYYLICHHIO KauecTBa HEKTPUIECKON SHEPTHU

OcHOBHas IpUYUHa

IIKD PexomeHnyemoe MepornpusiTue
YXYALIEHHS
VcranoBusLIeecs HenpasunbHEIi BEIOCOD 1. PerynupoBaHue HaNpsKeHUS B
OTKJIOHECHHE PEeryJMpOBOYHOTO LEHTPEe MUTAHMS WIH Y TIoTpeduTens
HAIPsDKeHUS OTBETBIICHU HyTEM NEPEKITIOUEHUST Ha
TpaHchopmaropa COOTBETCTBYIOLIEE OTBETBICHUE
Tpancdopmaropa.
2. CHIKeHre NoTeph HaNIPSKSHIS B
SJIEMEHTaX CETH.
Koad¢unuenr TToTtpebureny, 1. Beienenue HeMMHEHHBIX HATPY30K
HCKaKEHUS IpencTaBisitolie coboil | Ha OTAENbHYIO CHCTEMY INHH.
CHHYCOMIAIbHOCTH HEJIMHEHHYIO Harpy3Ky

KpUBOH HaIpsKSHUS,
koddunueHT #-Hoit
rapMOHUYECKOH
coCTaBJIAtOII el

2. Ucnonb3oBaHue QUIBTPOBBIX
yCTpOiCTB (Y3KOMOIIOCHBIX
PE30HAHCHBIX (PUIBTPOB,
(pUNTBTPOKOMITEHCHPYIOIIHAX 1

(UITBTPOCHMMETPHPYIOIIIX
YCTPOWCTB).

3. IlpuMeHeHne cnenyanbHOro
00opynoBaHus (KHEHACHIIAOLINXCS»
TpaHchOpMaTOpOB, MHOTO(A3HbIX
npeoOpasoBaTesnei ¢ yIyqdMeHHbIMU
SHEPreTHYECKHMH MOKa3aTeNIMH).

Konebanus HanpspkeHus

Peskue nsmenenus
MOIIHOCTH HArPy3KH (B
OCHOBHOM PEaKTUBHOM)

1. TlpumeHeHne ObICTPONESHCTBYFOLIMX
HUCTOYHHKOB PEAKTHBHOH MOIHOCTH

(UPM).

2. Paznenenust Harpy3ku (C TOMOIIBIO
C/IBOGHHBIX PEaKTOPOB,
TpaHchOPMATOPOB C PaCLICIIIEHHON
0OMOTKO#M u T.21.).

Koadpdurment
HECUMMETPUH 1O
00OpaTHOM HITH HyJIEBOM
TIOC/IEIOBATENLHOCTH

Hcnons3oBaHue
onHo(a3HBIX HArPy30K
OONBUIOH MOIIHOCTH

1.CummeTpuIHOE pacnpernencHue
onHO(A3HBIX HArPY30K MexIy ¢asaMu.

2. IlpuMeHeHHE CUMMETPUPYIOLIUX
YCTPOMCTB WJIU CXEM
CHUMMETPHPOBAHUSL.

ITpoBans mm
npepbIBaHUS
HanpsKeHUs

ABapuiiHbIC CHTyaLUH,
OIUOKY MEPCOHANA U
JIOJKHBIE cpabaThIBaHHS
3aI0UT, OTKJIFOUEHUS U3-3a

neperpysok

HpI/IMeHeHI/Ie JJI1 OTBETCTBEHHBIX
notpedureneii cucrem
rapaHTHPOBAHHOTO OecriepeOoitHOro
anektponuranus Ha 6aze UBII u
JIM3ENbHBIX SJIEKTPOCTAHLIHA.

HmnynbcHble noMexu
BBICOKOTO YPOBHH,
NepeHanpsiKeHus

Kommyranuonsblie
MPOLIECCHI, rpo3oBast
JIESITENIbHOCTD

Opranusanust Ha oObeKTe
MHOTOCTYEHYATOM 3aIUThI OT
NepEeHaNpsHKEHUH.
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Ipu mpoBeACHWH MPUEMO-CIATOTHEIX UCHBITAHWI HEOOXOAUMO BBITIOIHHUT
u3MepeHus Kauectsa ekrponuranus 0,4 kB.

13 3amuTa ot JJEKTPOMATHATHBIX moJieit PAaAHOYACTOTHOI0 AHANMA30HA

13.1 Ha »srame mpeampOeKTHHIX H3bICKAHWUH AOJKHBI OBITH ITPOBEJCHBI
“3MepEeHHs ToJIeit PajIioyacTOTHOTO NANa3oHa OT BHEIMHUX WCTOYHHKOB B MECTE
pa3MeLLIeHHs NEKTPOCETEBOr0 00BEKTA.

HcxomHBIMHA JaHHBIMUA SIBJISIIOTCS:

- MONIHOCTh W YACTOTHBI [HMAmNa30H MEPEHOCHBIX M CTAlUOHAPHBIX
PaaMonepearIIMX CTAHLMMN, KOTOPBIE IPAMEHSIOT Ha HIIEKTPOCETEBOM 00BEKTE;

- TAHHBIE O CTPOUTEIBHBIX KOHCTPYKLUSAX 31aHUI;

- THI KagoB.

13.2 MecTo pacnosioKeHus! CTALMOHAPHBIX YCTPOWUCTB CBsA3H, NIPHMMEHAEMBIX
Ha 00BEKTe, HEOOXOAMMO BHIOMPATh (HA OCHOBAHHM PAacueTOB) TaKMM 00pasoM,
4TOOBl YPOBEHb HANPSXKEHHOCTH DJICKTPOMArHUTHOTO MMOJA B MECTE Pa3MELICHUS
BTOPUYHOTO OOOpPYZOBaHHWS HE TIPEBBIIAN JOMYCTUMBIX 3HAYEHMHd (CM.
IIpunoxenue b).

Jos NEPEHOCHBIX panuonepearIux YCTpOiicTB HEO0XOMMO
VCTaHaBITMBATh OTPaHWYEHHS (B 3aBUCHMMOCTH OT MOIIHOCTH YCTPO#CTBa) MO
HCIOJIE30BAHMIO X B MECTaX PACHOJIOKEHHSI BTOPHIHOTO 000PYZOBAHUS.

Ecnu no pesynbraram npeaipoOEKTHBIX M3BICKAHHH YPOBHH HANPKEHHOCTH
PaaMovYacTOTHBIX SJIEKTPOMATHUTHBIX TMOJICH OT BHEINHUX HMCTOYHUKOB, C y4ETOM
€CTECTBEHHBIX JKPAHOB, BBIIIE JOMYCTUMBIX 3HAUCHUIl, HEOOXOAUMO IPUMEHSITH
JOIOHUTENBHOE SKPAHHUPOBAHHUE:

- 3J1aHUI/TIOMEIIEHNH, B KOTOPHIX Pa3MELIAeTCs BTOPHYHOE 000PYJ0BaHHUE;

- BTOPMYHOT0 000PYIOBaHHA.

133 OpruM w3 Haubonee MPOCTHIX M HHU3KO3aTPATHBIX  CIOCOOOB
SKPaHUPOBAHUS OT BbICOKOYACTOTHBIX IMOJEH - 3aKJIANKa B CTEHBI 3MAHUA CETKH U3
CTaNbHBIX TIPYTHEB (THAMETPOM OKOJIO 5 MM) ¢ maroM 10-15 cM, mpuyem Kax bt
TPYT Ha KOHIAX MTPUCOEMHSIETCA K cocemHuM. [IpH Mog00HOM BHITIONHEHUH MOXKET
ObITh AOCTUTHYT KOX(PUUMEHT 3aTyxaHus MarHutHoro mojis ot 15 go 30 ab B
mquanazone yactoT oT 10 kI['m mo 30 MI'm; OH 3aBHCHT OT KadecTBa BBHITIONHEHUS
COEIMHEHNH MEXAY TPYThAMH, MEXKAY MPYThIMH W METAJUIOKOHCTPYKIMSAMH U
HAJIUUMs CTPOMTENILHBIX MPOEMOB (OKOH, ABEpEH, U T.1.). JIpyroil HU3KO3aTPATHBIH
Crnoco0 SKPAaHWUPOBAHWS - 3TO NPUMEHEHHE CETKHM M3 TOHKOW MpOBONOKK. Bes
BHYTPCHHSS NOBEPXHOCTh ITOMEICHUN NO/DKHA OBITh 3aKpblTa CETKOH. IIpu sToM
JOIDKHBL OBITb BBINOMHEH HAACKHBIA ANEKTPUUYECKUH KOHTAKT MO HEPHMETPY
MEXKIY JIUCTAMH CETKH, a TakKe ¢ SJIEMEHTAaMH CUCTEMBl YpaBHUBAHHA
[IOTEHLMAJIOB.

Merannuueckue wkader 6€3 OTBEPCTHI 00ECNEUMBAIOT SKPAHUPOBAHHE OT
EKTPOMArHUTHBIX MOJIEH paoYacTOTHOTO IUAa30Ha A0 JONYCTHMBIX YPOBHEH.
Pasmepsl nomycTUMBIX OTBEPCTHH 3aBHCAT OT YACTOTHI BO3ACHCTBYIOIIETO MO,
paccTOsHUE SIEMEHTOB annapaTypsl OT OTBEPCTHA H T.11.
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B xadecTBe OpHEHTHPOBOYHBIX OLEHOK CIEAyeT NPUHUMATH, YTO JOOas
HEOJHOPOAHOCTL B BHUAE OKOH, LIeNeH U T.II. JAONMYCTUMA, €CIM €€ HAamOOJBIIME
JIMHEHHBIE Pa3MeEpHl HE MPEBBIIAIOT IECATON YaCTH MMUHUMATBHON UIMHBI BOJIHEI
Bo3AeicTBytomero nons. Hanpumep, ans 1 T'T1 (nmmama3oH COTOBHIX TeNeGHOHOB)
MUHHMAJIBHBIE JONYCTUMbIE PA3MEPBL OTBEPCTHS cocTaBiA0T 30MM, it 500 Ml
(JMara3oH paaruoIepeTOBOPHEIX YCTPOHCTB) - 60MM.

Jns  SKpaHMpPOBaHMS CMOTPOBBIX OTBEPCTHH PEKOMEHIYETCS MPUMEHATDH
CIeLMaNbHEIE CTEKIA: ¢ MPOBOMAIIEH IIICHKON MM ¢ apMUPOBAHUEM METATMYECKON
CETKOI.

14 3ammTa 0T MATHUTHBIX NOJ1eH MPOMBIILIEHHON YaCTOThI

14.1 Ecnu obecrieuuTh NONMYCTHMBIE YPOBHH HANpPSKEHHOCTH MAarHUTHOTO
HOJI1 B MECTaX pa3MEIICHUs BTOPUYHOTO O0OPYJAOBAHHMS 33 CUET KOMIOHOBKH
O00BEKTa HEBO3MOXKHO, MPUMEHSIOT TEXHWYECKHE DPEIICHUS 110 3KPaHUPOBAHUIO
HCTOYHHKOB MATHUTHBIX HOJIEH WM BTOPHYHOTO 00OpYAOBaHHA U Kabernei.

142 TlpumeHeHWe A8 SKPAHUPOBAHHS CTAIBHBIX PEIMIETOK 00eCmeunT
3aTyXaHHE€ MAarHUTHOTO IIOJ HU3KOH 4YacTOTHl JMIIb OO0 HECKONbKuX Ab.
Hcnonb3oBaHue CTaNbHBIX MIACTHH WIH TUCTOB Oonee ddekturro. Kospdument
SKPaHUPOBAHUS 33aBUCHUT OT TOJIUMHBI JIMCTA W MArHUTHOH TIPOHUIIAEMOCTH
Marepuana. IIpH HCHIONb30BaHMM CTAIBHOTO JMCTa TONIIMHOW 2.5 MM C
OTHOCHUTENIBHOM MAarHuTHOM IpoHMIAeMocTbi0 oOxoso 1000, oOpasyromero
HENPEPHIBHYI0 MArHWTHYIO LETb BOKPYT WCTOYHWKA WA MPUEMHHKA TOMEX,
BeNMurHa Koddduimenta 3atyxanus coctaBut ot 10 o 20 ab. Eciu marHuTHas
Lelb HE 3aMKHYTA, €€ MarHUTHOE CONPOTHUBICHHE OCTACTCS 3HAUYMTENBHBIM, a
3HaueHue koxdumenTa He npersimaet 10 ob.

14.3 3HaunTenpHOE YIyUIICHWE 3KPAaHUPYIOIIMX CBOMCTB MOXET OBITH
JOCTUTHYTO ITPU NPMMEHEHUM CTaIX ¢ OPUEHTHPOBAHHON BHYTPEHHEH CTPYKTYpOH
(HanpuMep, MpUMeHseMoit B TpancopMaTopax).

Ha Hu3kux uacToTax OOBIYHO NPHUMEHSIOTCS 3KPaHBl W3 MAaTepHaoB C
60mnpIIO}f MarHWTHOM TPOHHIAEMOCTRIO. B Tabnuie 7 mpuBeneHH TaHHEIE O
Marepranax, IPUMEHAEMBIX 11 MATHUTHBIX 3KPaHOB.

Ta6nura 7
Marepurainsl, TpUMEHAEMbIE AJIsl MATHUTHBIX SKPAHOB
Hassanue matepuana MarnutHasi IPOHULAEMOCTS, |L, 0.€.
Miromeran 19000
79HM (nepmaioif) 25000
49 KF2VI (crann) 8000

TToMHMO 3THX MAaTEPHAIOB UL MarHUTHOTO SKPAaHUPOBAHUS IPHMEHSIOT:

eGoNbry U3 PA3MMUYHBIX CIUIABOB TOMIMHON OT 50 g0 150 MKM (MOXHO
TIPUMEHATH HECKOJIBKO CJIOEB (JOJIBTH),

eMAarHUTHBIA 3KpaH U3 JIEHT aMOp¢HOro Meraumdeckoro cmiapa (AMC),
NpeIHa3HAYEHHOrO JUIs JIOKANbHOTO SKPaHUPOBAHUSI MOCTOSHHBIX U MEPEMEHHBIX
MarHuTHBIX 0OJiel (mpeacTaBisier co0oif THWOKWIf JIMCTOBOM MaTepHay THTA
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"Poroxka" HOJIOTHSHOTO TEPEIUICTEHHA, U3TOTOBJICHHBIH W3 neHT AMC Mapku
KHCP, wupunoii 850-1750 mm, Tommunoii 0,02 - 0,04 mm),

eIMCTHl W JIHTHl M3 MeTala C  pa3indHbIMH ~ MAarHHTHBIMH
MIPOHUIIAEMOCTIMH.

XapakTepUCTHKA W3rOTaBIMBAaEMBIX B PoccHm MarephanoB ¢ BBICOKO#
MarHuTHOH npoHunaeMocThio npuseieHsl B 'OCT 10160 «CnnaBbl NpENU3AOHHEIC
MAarHUuTO-MSTKHEN.

144 DOxpanmpoBanne WHGOpMAIHOHHEIX KaOeneH, Kkabenmell cucrem
OXPaHHOH W IOXapHOW CHTHAM3aIHH PEKOMEHIYETCs OCYMECTBIATH MyTEM HX
TPOKJIAJKA B TOJICTOCTEHHEIX METANIMUECKHX TPyOax, MPHCOCAUHEHHBIX K 3Y ¢
JIBYX CTOPOH.

15 3ammTa o1 pa3psaAOB CTATHYECKOT 0 WICKTPHICCTBA

15.1 Jlns mnpoBeneHUsi PacueTOB  BIECKTPOCTAaTHUECKUX  NOTCHIAAJIOB
HEOOXOJMMO WMETh JIAHHBIC O XapaKTCPHCTHKAX HATONbHOIO MOKPHITHS B
MOMEIICHNY, [/I€ YCTAHOBJICHO BTOPUYHOE OOOPYAOBAHUE, M BO3MOKHBIN JHaNa3oH
M3MEHEHUS BIAKHOCTH M TEMIIEPATYPbl BO3AyXa B IOMEILECHUN.

153 C momompio craHmapTHOW mporpammel Mathcad — paccumThiBalOT
TMOTEHITHAJI OHEepPaTopa M CPABHHUBAIOT C JOMYCTUMBIMH 3HAYECHHSAMH (CM.
[punoxenue B). MakcuManbHOE YCTAHOBUBILIEECS 3HAYECHUE MOTCHIHMANA
oneparopa (U, B) onpenensercs n3 BEIPaKECHUS:

_16j0h < ¢ ™"
= XX

2 2 2
1V (m+1
W == =0 (ome 1o+ 1] 14+ BB Z ) (20t 1Y,
w4l 12

TIC jo - IIOTHOCTh TOKA MEKTPU3ALMH [MKA/M?], KOTOpast B OOBIYHBIX YCIOBHAX
menee 10 MKANM /6/, y=1/ps [1/Om] m 7Y=1/py [1/OM'M] - ynenbHbie
IIOBEPXHOCTHAS M OO0BEMHAs MPOBOAUMOCTH Marepuaina mokpeitud, 1, , L, u h -
pasMepbl TOKPBITHSA U €T0 TONIIMHA [M].

DopMyny MOKHO MCIOIB30BATH TAKIKE /111 OLICHKH NOTEHIUAJIa ONepaTopa B
cliydae, €CJi OH pAcTOJIOKEH Ha TOKONMPOBOIAINEM MOy B PasNUYHON OOyBH.
Bmecto napamerpoB HamojpHOTo mokpeitHsa (YV, ¥S, h, I} m 1) B BeIpaxkeHHs
MOJCTABJIAIOTCS IapaMETphl MOOIMIBE OOTHHOK. IIpM pacuérax HCHONbL3YIOT
3KCHEPUMEHTAIBHBIE 3aBUCHMOCTH Yy U Ys OT OTHOCHTE/ILHOM BIAXKHOCTH BO31yXa
Y (%).

Jlnist TPHOIMIKEHHBIX OLIEHOK MOXHO BOCIIONB30BaThCS JAHHBIMH TAaOJHIIE 8.

154 TIlpm mnpoBemeHWM 3amMTHBIX Mepompusituii ot C3  cienyer
pykoBoacTBoBathes:  TpeGoBanmsiMu ['OCT 12.4.124 «Cpeacrsa 3allluthl OT
CTaTHYECKOTO TeKTprdecTBa. OOIIIe TeXHUUECKHE TPEOOBAHUS.
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15.5 Metoasl 3alUTBl OT CTATHYECKOTO JJIEKTPHYECTBA, KOTOPHIE HE
MO3BOJIAIOT HAKAIIIMBATLCA 3apanam CO Ha JUIICKTPUKAX U TEJIE YETOBEKA:

® YBEIMYCHNE OTHOCHUTEIBHON BJIAXKHOCTA BO3JyXa B I[OMEILEHUHU [0
65+75%;

® IPUMEHEHHUE AaHTHCTATHYECKHUX JINHOJIEYMOB, HACTUJIOB, KOBPUKOB, MaTOB,

® ICTIOJIB30BAaHKE NEPCOHATIOM aHTHCTATHICCKOM OAEKIBI (XalaToB, KypTOK),
AHTUCTATUUYECKOHN 00YBH WM MOJIOCOK 3a3€MJICHUS, 3aKPEIUISIEMBIX Ha JIIOOOM TUIIE
o0yBu;

® 3a3¢MJICHUE MEPCOHANA MOCPEACTBOM KHUCTEBBIX OpaciieTOB C IIAPHUPHBIM
KOHTAKTOM M 3a3¢MJIAIOIIMM KOPJAOM, MPHCOCAMHAEMBIM K 3a3€MILIIOILEMY
YCTPOMCTBY.

Tabauna 8
JlaHHBIE O MOTEHIMATIAX CTATUYECKOTO 3JICKTPUYECTBA VLA Pa3IMYHbIX
HaIOJbHBIX MMOKPBITHI

Ne XapakTepucTuKa XapakTepucTuka Haubonbimit Crenenn
/I | HAMOJIBHOTO TOKPBITHS onexabl 1 00yBH MOTEHIHAT JKECTKOCTH
oneparopa oneparopa HCTIBITaHUI
kB KOHT. / BO3[I.
1. Cunternyeckoe CunTeTnyeckue
MOKPBITHE onexxna u 00yBb
(xoBponuH), 30xB X/ x
MOKPBITHIN JIAKOM
mapKer
2. Cunrernyeckoe Cunrternyeckas
MIOKPBITHE onexxaa v KoXKaHast
(xoBponuH), 00yBb 30xB X/X
MOKPBITHIH JTJaKOM
MapKeT
3. OObIuHbIH CunTternyeckue
(BHHUIIOBBI) onexxnaa u 00yBb 15xB X/4
JIMHOJIEYM
4. Toxonposozasimue CuHTeTHYeCKHE
(6eToHHBIC) TOJBI onexzaa u o0yBb
HIH 12xB X/4
AHTHCTATUYECKUI
JIMHOJIEYM
S. OObIYHBII Cunrernyeckast
(BUHUJIOBBIT) OJlecKIa U KoXKaHast 8xB 4/3
JIUHOJIEYM 00yBb
6. Toxonposoasiue CunTternyeckas
(GeToHHBIE) MOJIBI onekAa M KoXKaHast
HITH 00yBb 6xB 3/3
AHTHCTAaTUYECKUM
JIMHOJEYM
7. CuHTeTH4Yeckoe Xnom4aTobymMaxKHast
HOKpPBITHE ONeX/1a U KOXKAHAs 4xB 2/
(xoBpoJHH), 00yBb
MIOKPBITHIMN JIAKOM
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Ne XapaKTepHuCTHKa XapakTepucTHKa Haunbonpumii Crenenn
/Il | HAOJBHOTO MOKPBITHS onexapl 1 00yBH HOTEHLHA KECTKOCTU
oneparopa omnepartopa UCIIBITAHUI
kB KOHT. / BO3L.
mapKer
8. OOGbI4HBIH -« -
(BUHUIIOBBIIA) 2xB 1/1
JIMHOJIEYM
9. Toxonposoasimue -« -
(GeToHHBIE) MOIBI
uu 0,5xB 1/1
AHTHCTAaTU9IECKUI
JIMHOJIEYM

X- crienmagbHAs CTENEHb JKECTKOCTH, ycTaHaBmHBacMad AQ 10 COTNacOBaHHIO ¢ MPOH3BOAHTENCM
YCTPOHCTB.

15.6 AHTUCTATMYCCKUE HAMOJBHBIE MOKPBHITHA, BBIMYCKAEMBIE B HACTOAIIEE
BpeMs, TOAPA3AcOT Ha TPU TPYIIEL, B 3aBHCHUMOCTH OT MX 3JIEKTPHYECKOIO
COIPOTUBIICHUS:

- AHTHCTATHYECKHE MITH AHTHCTATHKH - CONPOTHBIEHNE He Goee 10°0M;

- TOKOPACCEMBAIOIIE M ICCHTIATHBHBIE - conpoTueienne ot 107 1o 10° Om;

- TOKOTPOBOISIIHE MM 3EKTPONPOBOIHEIE - COMpOTHBIeHHE 0T 10° - 10° OM
(IPUMEHSIOT BO B3PHIBOONIACHEIX TOMELICHUSX).

IMpn yxmamke OSTHX TIOKPBITMA HEOOXOAMMO YETKO PYKOBOACTBOBATBCS
PEKOMEHAALMAMH  TPOW3BOJIUTENS. W WCMONB30BaThb TOJNBKO VKa3aHHbIE B
TEXHUYECKOM ONHCAHUH HOKPHITHA KJIEH (KOHTAKTHBIE WIIH JIEKTPONPOBOIAIINE) U
JOMOTHUATENLHBIE MAaTEPHANTBI (MEIHBIE JICHTHI, PUCOEAMHAEMBIE K 3a3€MIISIOIIEMY
YCTPOICTBY 34aHMS, 32)KUMBI, IPOBOIHUKY H T.1.).

15.7 BpiOOp cpeacTB 3amMTBl OT CTATMYECKOTO JJIEKTPUYECTBA CIETYET
OCYLIECTBIIATh HA OCHOBAHMM TE€XHUKO-3KOHOMHYECKHX pacueToB. B Ttabmmie 9
IPUBEJCHBI CPABHUTENbHBIE JAHHBIE N0 3aTpaTaM Ha HanojibHbie mokpbiTus PII] c
TIOMABIO MEXTY pAAaME manenel (2x10)m”.

Tabmwmma 9
CpaBHUTENHHBIE JAHHEIE TI0 3aTPaTaM HA HAMOJBHBIE TOKPHITHSL
Hcrnons3yemsble MaTepHaibl U UX OpueHTHPOBOIH
Ne XapaKTEPUCTUKU U pacs. bl€ 3aTPATHI
/n kB
pyo6.
1 b MOKPBITHA.
€TOHHbIE MOJIbI Oe3 NOKp Me6Hee 10 000
2 Hanomnenas mmarka 10x10cm2 ¢ 50 000
TOKOMPOBOASAIINM (LIEMEHTHBIM) LLIBOM. MeHee
6
3 IManenbHbI# GanbuImon ¢
AHTHUCTATHYIECKAM TIOKPbITHEM
pv=10" Omm, h=2-10"m. 0.2 560000
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No Hcnonb3yembie MaTepHabl H UX U OpHEeHTHPOBOYH
= Max pacd.
W/ XapaKTEPUCTUKH <B b€ 3aTPaTHI
pyo.
4 AHTI/IC”I;aTI/I'-IeCKI/II‘/'I J'II/IH(;]'IeyM «Tarkett»
pv=10"0Om'm, h=2-10"m. 0,020 160 000

16 ABTOpCKHMIi HA30P 32 BLINOJIHEHHEM NPOEKTA U MPUEMO-CAATOYHbIE
HCNBITAHUS

16.1 Ilpu mpoBemeHMH AaBTOPCKOTO Haa30pa Ha 3Talne CTPOUTENHCTBA H
MOHTaXa JOJDKEH OBITh OCYIIECTBIICH KOHTPOJIb!

- COOTBETCTBHA 00BEMA paboT MPOEKTHOH NOKYMEHTALMHY,

- kKauecTsa padoT MpH pealu3alii TEXHUYECKUX PElIeHHi 1o 00ecreyeHnio
SMC.

- BBHINOJIHECHUS TPEOOBaHUN MO MOMEXOYCTOWYMBOCTH JUII BCEX BO3MOKHBIX
JJIEKTPOMArHUTHBIX BO3ICHCTBHA B COOTBETCTBHM C YCTAHOBICHHOHW CTEIICHBIO
KECTKOCTH MCOBITAHWH (MO TEXHUUECKOH JOKYMEHTAlMM Ha BTOPUYHOC
000pyI0BaHKE M YCTPOICTBA CBA3M);

- BBIMOJIHEHHS 3a3EMJIIIOILETO YCTPOWCTBA B COOTBETCTBMH C IIPOEKTOM H
cobmoaenus ycnopuii IMC;

- o0ecrieyeHus 3allUThl OT BTOPUYHBIX BO3ACHCTBUI MOJIHUM,

- 00eCrEUeHN 3aIUTHL OT IMITYTbCHBIX MOMEX;

- o0ecriedeHusl 3aUTHl OT CTATHYECKOTO JNIEKTPUUYECTBRA,

- o0ecrieueHus 3aUThl OT MArHUTHBIX TOJEH;

- BomoniHeHus Tpebomannii OMC i CHCTEMBI  3NEKTPONMUTAHMS
HOCTOSIHHBIM U MEPEMEHHBIM TOKOM.

16.2 Ecnu nipy mpOBEAECHNAM aBTOPCKOTO HAA30pa YCTAHOBIIEHO, YTO YCIOBHUS
OMC He BHIIONHAIOTCA B IIOJHOM 00BEMe, TO MOOJDKHA OBITh BBIIIOJIHEHA
KOPPEKTHPOBKA MPOEKTA.

16.3 Ilpuemo-ciaTOYHbIE WMCIBITAHWUS JODKHBL OBITh TPOBEACHBI HA JTare
MyCKO-HAJIAAOYHBIX PadoT.

JlomkHa ObITH TIPOBENEHA JAMATHOCTHKA 3a3€MILIONIECTO YCTPOMCTBA W
AMEKTPOMATHUTHON 0OCTAHOBKH.

JIMarHOCTUKY  COCTOSIHMSA ~ 3a3¢MIIIOIIET0  YCTpPO#CTBA  MNPOBOJAAT B
cootsercteud ¢ P/ 153-34.0-20.525-00. IIpoBepstoT cootBeTcTBUE 3Y NPOEKTHOI
JOKYMEHTAllMM W HalW4dhe aKTOB MPHUEMKU CKPBITBIX padoT. [lo pe3ympraTtam
OUATHOCTUKM COCTOSIHMS 3a3€MJISIOLIEr0 YCTPOICTBA AOMKHBI OBITH O(OPMIICHBI
cootercTByonme [IpoTokosl, u coctaieH [lacmopt Ha 3Y.

JuarHoctuky odecnieuenus DMC nposondar B coorsercTsun ¢ CO 34.35.311-
2004.

I[lo pesympraram guarsoctikn OMO  HOmKHBL  OBITH  OGOPMIICHBI
cooTBeTcTByoMEe [IpOTOKOIE M c/enaHo 3aKIFOYeHNe O BBIMOJHEHUN YCIOBHIA
OMC pgns BTOpUYHOTO OOOpYOOBaHMS U CHCTEM CBS3M 10 BCEM BHUJIAM
3JIEKTPOMArHUTHBIX BO3/IEHCTBHIA.
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Eciv Ip¥ TPOBEACHAN IIPUEMO-CIATOYHBIX MCIBITAHWN YCTAHOBIICHO, YTO
ycnoust OMC He BEIIOMHSIOTCS B IOJTHOM 00BeMe, TO JOJDKHBL OBbITh pa3paboTaHbl
M PealTM30BaHbl JIOMOJHUTENbHBIE TEXHHYECKHE PEIICHUS 10 YCTPAHEHHMIO
BBIABIICHHBIX AC(ECKTOB.
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Ipunoxenue b
IToMex0ycTOIYHBOCTS BTOPHYHOTO 000PYI0BAHUS U CHCTEM CBSI3H

TpeGoBaHMs MO MOMEXOYCTOWYMBOCTH BTOPUYHOTO OOODYHOBaHWS W
YCTPOMCTB CBSI3M, IPUMEHSEMBIX Ha SJIEKTPOCETEBBHIX OOBEKTaX, YCTAHOBJIEHHI B
I'OCT P 51317.6.5. YpoBHM yCTOWUMBOCTH K 3JIEKTPOMAarHUTHBIM BO3AEHCTBHUAM
SIBIISIFOTCS OCHOBHBIMU HOPMATHBHBIMH TTAPaMETPaMH TIPH BRITIOJIHEHNUH IIPOEKTA.

VcnpiTaHus Ha TIOMEXOYCTOWYMBOCTH JOJDKHBI TIPOBOAUTHCA [UI1 BCEX
noptos ycrpoiictea (TC) (puc.b.1).

[MopTbl anekTponuTaHus MopT kopnyca CurHarnbHbie nopTsl
BxoaHoii/sbixoaHOR NopT
BNEKTPONUTAHUSA NEPEMEHHOI) == prrsss [lOKASBHBIE coeauHeHuns
Toka
[——/oneawte coeauHeHus

TC CoeanHEHUs C BbICOKOBOMLTHLIM
BxopaHow/BbixoaHOM NopT oGopyaceaHmem
BNEeKTPONUTaHUA NOCTORHHOIO OL...,.. cr CBA3v

TOKa

I— TMOPT (hyHKUMOHANBHOO 3a3eMNeHUs

Puc. B.1 Bunel nopros

ITopt - rpanuma Mexay TC ¥ BHEIIHEH JIEKTPOMarHUTHOM CPEenoi (3aKuM,
passeM, KJIeMMa, CTHIK CBA3H M T.I1.).

IMopTt xopmyca - pusuueckas rpanuna TC, depe3 KOTOPYIO MOTYT H3JTydaThCA
cosnaBaeMbie TC WM NPOHUKATH BHETITHAE YJICKTPOMATHUTHBIE TIOJIA.

IMopT moakroucHUs Kabenst - MOPT, B KOTOPOM TPOBOIHHMK HIHM Kabelb
nogkmoyaerca k TC. K mopraM momkmodyeHHs KaOens OTHOCST: HOpPTHI
SJEKTPOTIATAHNA, CHTHAIBHBIE MOPTHI M MOPTH! ()YHKIHOHATIBHOTO 3a3€MIICHHUSL.

JlokanbHble coenuHenus: ITpoBoaHMKKM WK KabGend, moakmodeHHsie k TC,
(QYHKIMOHHPYIOIIAM B YCJIOBHSX MSTKOM 3JICKTPOMArHUTHOH OOCTAHOBKHM WIIH
3JI€KTPOMArHUTHOM 0OCTaHOBKH CPEIHEH KECTKOCTH:

® HE MOAKIIOYCHBI HETIOCPEACTBEHHO K CHIOBOMY 000PYIOBAHHIO;,
® ¥X JUIMHBI HE TIPEBHIMAIOT HECKOIBKUX IECATKOB METPOB;
®  HCTIONB3YIOTCS JUIS TICNEH CBS3H B TIpe/ieNnaxX OTHOTO 3MaHHA.

IMonesbie coenunenus: [IpOBOMHUKYM WM Kabenu, MOAKIMOYCHHBIE K 000-
PYZOBaHMIO, Pa3MEIIEHHOMY HAa TEPPHTOPHH IOICTAHIMH NPH HAMAYHH 0OImIei
CHCTEMBI 3a3€MJICHHS.

CoenuHeHHA ¢ BBICOKOBOJIGTHBIM 00opyaoBaHueM: Kabenw, mposio)keHHbIC
OT KOHTPOJIbHO-U3MEPHUTEINBHON ammaparypsl K BHICOKOBOJIETHOMY OOOpYIOBAHHIO
(aBTOMaTHYECKUM BBIKIIOYATEISIM, TpancopMaropaM TOKa, TpaHCopmaTopam
HaNpspKeHWs, 000py XOBAHMIO TIEPEIavYH JAHHBIX TIO CHIIOBBIM JIHHHASIM).
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CoefiHeHUs ¢ NUHUAMKU cBa3n: Kabenu cBA3W, BbIXOAALLME 3a Npegenbl
pacnpefeneHHONn CUCTEMbl 3a3eMIEHNS 3MEKTPOCTaHUMM WM MNOACTaHUMKU AN
HENnoCpPeACTBEHHOIO CoeauHeHNs (6e3 NPUMEHEeHWs CPeACTB 3alMTbl OT MOMEX) C
CUCTEMOI NPOBOLHON CBA3N UMW C YAAIEHHbIMU 0ObEKTaMK.

MopT  (PYyHKUMOHaANLHOrO  3a3emneHms: [lopT  NOAKMYeHMs  Kabens,
OT/INYHBIA OT CUrHAILHOIO NOpTa M NOpPTa 31eKTPONUTaHMSA, NpefHa3HauYeHHbI 418

NOAK/MYEHNS K 3a3eM/IEHNIO, MPUMEHSEMOMY AN LieNeil UHbIX, YeM obecnedeHne
3NEeKTPMYeCKoli 6e30MacHOCTH.

Buabl coenMHeHWiA Ha NOACTaHLUM NpUBeAEHbI Ha puc. b.2.

Puc.b.2 Buipl CoeavHeHWn Ha NOACTaHLMM
MecTa pasmelleHns TC npu onpegeneHny TpeboBaHWin 45 NopTa KOpryca, 3AeKTPONUTaHus u
(hYHKLUMOHANBLHOIO 3a3eMNEHNS:

H — pasmelLeHne Ha BbICOKOBOIbTHOW MOACTAHLMM NpU OTCYTCTBUM 3aLLMTbI OT NMOMeX
(Hanpvmep 3aaHWs ANs ynpaBneHws, peneiHoin annapaTtypbl, MecTa pasMeLleHus
KOMMYTaLVIOHHOM annapatypsbl); P— «3alluiieHHoe» pasMeLleHre (Mpy Hanmumm), HanpumMep
3KPaHMPOBaHHas 30Ha B 3[4aHUN 415 YrpaB/eHns.

Buabl coegrHeHuUiA, NOAKHOYAEMbIX K CUTHa/IbHBIM MOpTaMm:

/— nokanbHble (HanpuMep CoefUHEHUS BHYTPY MOMeELLeHNs ana ynpasneHus); f— nonesble
(Hanpvmep coeamMHeHMs B 30He KOMMYTaLMOHHON annapaTtypbl 1 B 30aHUK C peneliHoi
annapatypoi); h— ¢ BbICOKOBONMbTHLIM 060PY0BaHMEM (HANPUMEP COEAUHEHNS C
aBTOMAaTUYECKUMM BbIK/IKOYATENAMM, TPAHCHOpPMATOPaMmM TOKa N HaNpsHKeHWa U T. 4.); t— ¢
JIMHNAMMN CBA3W (HanpUMep COeAVHEHUS, MPUMEHSIeMble MpU Nepefaye CUrHanos no
BbICOKOBO/IbTHLIM JIMHUAM W [ CBA3M C OTAANIEHHLIMU YCTPOMCTBaMU); p — «3aLLULLEHHbIE»
coefiMHeHNs (MpW Hamuum), HanpumMep COeAMHEHUA BHYTPU 3KPaHUPOBAHHOTO NMOMELLEHNSA

YpPOBHM WUCMbITaTeNbHbIX BO3AEACTBUIA PEKOMEHAYEMbIX [N YCTPOWCTB
yCTaHaB/IMBaEMbIX Ha 3NEKTPOCETEBLIX 06bEKTAX NPMBEAeHbI B Tabnuue b.1.
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Tabmuua b.1
Buibl MCIIBITAaHHM HA TIOMEXOYCTONYMBOCTD U IOMEXOIMHUCCHIO BTOPUYHOTO
000pyI0BaHUA U PEKOMEH/IyEMBIC CTETICHH KECTKOCTH.

BO3SHHUKAKIIKEC IMTPH

Ne Bun snexrpomMarHuTHBIX HopmatusHasrii CreneHp IMapamerp INpumeyanue
/o BO3ACHCTBHH U UCITBITAHUH JOKYMEHT JKECTKOCTH
Ha MOMEXOYCTOUIHUBOCTDH HCIIBITAHUHU
(Tom
COCIMHCHH)

1 | HampskeHus ¥ TOKH T'OCT 30328-95 - Host Beex

MPOMBIILIEHHOW 9aCTOThI MDO3K 60255-5 TopToB
TIUTAHUA A JJIA

npu K3 Ha 3emimo.

Hcnbiranus snekTpudeckoi 2000 B opTe

MEPEMEHHOTO TOKA TPOBOJHBIX

MPOYHOCTHU H3OJISLUU nene,

(HanpspkeHue B BBIXOJUIIIHX HA

YCTAHOBHBIIEMCSI PEXKHME) 1 134

HMMIYJIbCHBIM HAMIPSDKCHUEM.

IMopT kopmyca

2 | MarHuTHBIE OIS I'OCT P 50648- 100A/M Huns ycrpoiicts
MPOMBIIIUIEHHOM 4acTOTHI OT | 94 5 CT. JKECT. (AHTENLEO), Iy BCTBHTCIIBHB
CHJIOBOTO 000OpyIOBaHMS B (M3K 61000-4- 10007/ X K MATHHTHBIM

i (KpaTKOBPCMEHHO) | IOJSIM
HOPMAJIbHBIX ¥ aBapuiiHbX | 8). TLisi MOHHTOpOB
pEeKHUMAXx. C MEKTPOHHO-
Ha ycToiuuBocTb K Ay4eBoit
BO3/1eHCTBUIO MaTHUTHOTO 2 cr. keCT. | 3AM (anuTenvko) | 1pyGroii
IIOJI IPOMBILIIEHHOH
YaCTOTBI

3 | DmexTpOMarHUTHBIE [TOJIsST IroCTP Mot BCex
PaIMOYACTOTHOrO uanasona | 51317.4.3-99 YCTPOHCTS.
OT BHEWHUX U BHyTpeHHux | (MOK 61000-4-

YCTPOMCTB CBSI3HU. 3). He Himxe L0BAd
Ha ycro#iuuBocTs k 3 cr. xecr. ‘
U3JTy4aeMbIM

PamroYacTOTHBIM 3JIEKTPO-

MArHUTHBIM TOJISIM

4 | IMITyJIbCHBIC MAarHUTHBIC T'OCT P 50649- Jlns yeTpoicTs
TIOJIS1 OT MOJTHUH U 94 1yBCTBUTE/LHbL
MEPBUYHBIX LETEH. (MDK 61000-4- He ke 300A/M i;nr;rHHTHHM
Ha ycroituuBocTs K 10-93). 4 cr. wecr. '
HUMITYJIbCHOMY MarHUTHOMY
TOJIIO.

5 Pazpsinbl craTndeckoro I'OCTP Jlns Bcex
3MEKTPHUECTBA C 51317.4.2-99 YCTPOHCTS.
nepeonata. (MOK 61000-4-2- He nuxe 6KB KOHTAKTHELY,

Ha ycToiunBOCTb K 95, M3K 60255- 3 er. weor 8B BO3 Iy ML
paspsigam CTaTH4eCKOro 22-2-96).
JNEKTPUYECTBA.

CursajbHblie NOPTHI

6 | UMnynbCcHBIE TOMEXH, I'OCTP JlokanpHoE - Hmst Beex

51317.4.12-99 Ilonesoe yCTpOHCTS.
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Ne Bun snekTpoMarHuTHBIX HopmatusHbii Crenenb Iapametp ITpumeganue
/n BO3ACHCTBHH M UCTIBITAHUI JOKYMEHT JKECTKOCTH
HA TIOMEXOYCTOMIHBOCTD HUCTIHI TAHAU
(THm
COCIMHCHUSN)
KOMMYTAIHSIX CHJIIOBOTO (M3K 610004-12- 3cr. xeer. | 2kB (uposos -zemms),
obopynosanus u K3 Ha 96) (st 1B (upoon -nposon)
TIEPBUYHOI CTOPOHE OAKOKPATHEIX)
p . p ’ 2 CT. JKeCT.
Ha ycToi4MBOCTb K (st 1B (npoon -sems),
KonebaTebHbIM MOBTOPSIOIIUX 0,5xB (nposox -
3aTYXAIOLIUM MIOMEXaM. cs) npoBoz)
C
obopymopanme | 4kB(nposon  -semun),
M 2xB
4 cr. xecT. IpOTHBO(A3HOE
(st 2,5kB (uposon -
OJHOKPATHBIX) 3eMi),
3 cT. XKecT. 1xB (nposox -mposon)
(st
MOBTOPSIFOIKX
Csl

7 | UMmyabcHBIE IOMEXH OT I'OCTP JlokanpHOC Hns seex
TOKOB MOJIHHH. 51317.4.5-99 rg’zlfrou)z:;m 1xB YCTPOHCTE.
Ha yCTOﬁqHBOCTb K (M3K 6 1 000-4-5- IIpoBosx -nposox
MHKPOCEKYHIHBIM 95). 1 cT. %ecT. 0,5 xB

Ilonesoe
HMITYJIbCHBIM TOMEXaM Tposort sows B
0OBIION SHEPTHN. 3 O ECT.
TIpoBox -1poBos 1B
2 CT. XKeECT.
c
obopyaoBanue
M
TIpoBon -3emirst 4xB
4 CcT. XKecT.
TIpoBof -TPoBo 2 xB
3 CT. KECT.

8 | HanocexyHnHbIE I'OCT P51317.4- | Jlokamemoe Tins Beex
HMITYJIbCHBIE TIOMEXHU OT 4-99 (MBK - CT. HECT. 1xB YCTPOHCTB
3JIEKTPOMEXaHUIECKHX 61000-4-4-95 Llonesoe

= > 4 CT. KECT. 2xB
YCTPOMNCTB B CHCTEMAX MD3K 60255-22-
3JIEKTPOIMUTAHUSA 4). C
MOCTOSIHHOTO U 0060pyI0BAHHE
MIePEMEHHOTO TOKA. M 4xB

o Coem. Ct.
Ha ycrotiunBocts k
HKECT.

HaHOCEKYHIHBIM
HMMITYJIbCHBIM TIOMEXaM

9 | Ha ycroifuuBocTb K IroCTP Hns BCEX
KOHIYKTHUBHBIM [TOMEXaM, B 51317.4.6-99 CHIHATBHBIX
nonoce gactoT ot 150 k' | (MOK 61000-4-6- | 3 cT. xecr. 0B TIOPTOB.

o 80 MI'w. 96).
IluTaHue NOCTOSIHHBIM TOKOM
10 | ITpoBaiel HATIPSKEHUST M3K 61000-4-29 30% (1¢) Tomsko  ans
60% (0,1c) BXOJHBIX
IOPTOB.

49




Ne Bun snekTpoMarHATHBIX Hopmatusasrii CreneHb INapamerp IMpumeuanue
/i BO3ACHCTBUI H UCTILITAHUH JOKYMEHT JKECTKOCTH
Ha NOMCXOYCTOUIHNBOCTD HCIIbITAHKI
(Tem
COCAMHCHMS)
IIpepoiBanust HATIPSKEHHST 100% (0,5¢)

11 | Ha YCTONYHUBOCTH k | TOCT P 51317.4.17- He auxe [Tyascamun He | s BCEX
NyJbCALMSAM  HAIPSDKEHUS 2000 (M3K 61000-4- | 3 o1 yoer | BoimEe 10%. TOpTOB
NOCTOSTHHOT'O TOKa. 17-99). TATARI

TMOCTOAHHOTO
TOKA.

12 | KoHmyKTUBHBIE IOMEXH OT TI'OCTP He Huxe 10B (mmutenpro) | Mg BCEX
BHEIIHMX M BHYTPEHHHX 51317.4.16-2000 | 3 cr. meer. | 100B(l0) TOpTOB
HUCTOYHUKOB. (MK 61000-4-16- TATARI
Ha o 96) IOCTOSIHHOTO

YCTOWYHMBOCTD K TOKA.
KOHAYKTHUBHBIM [OMEXaM B
nonoce dactor or 0 go 150
k'

13 | UMnynbscHBIE HOMEXU OT IoCTP Hns BCEX
TOKOB MOJIHUH. 51317.4.5-99 ; ?;OH;;ZH; ESIIT’TEL
Ha yCTOifumMBOCTD K (MDK 61000-4-5- ' ’ 2xB o oS
MHKPOCEKYHIHBIM 95). TpoBoyt -npoBoyT 1 5B TOKA.
HMITyJIbCHBIM IIOMEXaM 2 cT. xKecT. K
OOJIBIION SHEPTHH.

14 | HanocekyHOHbIE T'OCT P51317.4- | 4 cr. xecrT. 4xB Host BCEX
HMITyJIbCHbIE IOMEXH OT 4-99 (MDK NopTOB
3MEKTPOMEXaHHUECKHX 61000-4-4-95, Eggjg:;om
YCTPOMCTB B CUCTEMAx MD3K 60255-22- TOKA.
AJIEKTPOIUTAHUS 4).

MTOCTOSIHHOTO U
HEPEMEHHOI0 TOKA.

Ha ycToiuuBocTtsb k
HAHOCEKYHIHBIM
MMITYJIbCHBIM [TOMEXaM

15 | KoHOyKTUBHbIE IOMEXU OT I'OCTP Jlst BCEX
BHEIIHUX U BHYTPEHHUX 51317.4.6-99 HopToB
HICTOYHHUKOB. (MDK 61000-4-6- Eg;jg::ﬂom
Ha ycToiunBocTs K 96). 3 or. skecT TOKA.
KOHAYKTUBHBIM IOMEXaM, B ’ ’ 10B
nosioce gactot ot 150 xI'g
1o 80 MTI11.

16 | UMmynbCcHBIE TOMEXH, IocTPp Jnst BCEX
BO3HUKAOIIHE MPH 51317.4.12-99 4cr.wect. | 4xB (uposox -sewms), | MOPTOB
KOMMYTALHUSIX CUIOBOTO (M3K 610004-12) (a1 2KB (mpovon -mposon) | muTAHHA

OAHOKPATHBIX) 2,5xB (nposog - MIOCTOSIHHOTO
060pyn0B%HHﬂ 1 K3 na 3 CT. KECT. semis), 1kB (mposon | TOKa.
NEPBUYHOU CTOPOHE. (IUIFI -IIPOBOL)

Ha ycrofiuuBocts k [OBTOPSIFOLIHX
KOJIe0aTEeTbHbIM cA
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Ne Bun snexTpoMarHUTHBEIX HopmarusHsrit CreneHs TMapamerp ITprmveqanne

n/n BO3CHCTBHH U UCTIBITAHUH JOKYMEHT JKECTKOCTH

Ha IOMEXOYCTOMYUBOCTD HUCTIBITAaHUH
(Tun
COCTMHCHIS)
3aTyXaloIIUM [IOMEXaM.
IIuTanue nepeMEeHHBIM TOKOM
17 HpOBaHbI HaHpiDKeHI/IH M3K 61000-4-29 30% (50 nepHo/:[os) Toapko AT
60% (1 nepuox) BXOJHBIX
TIOPTOB.
IIpepriBaHus HAPSKEHUS 100% (5 mepronoB)

18 | Ha ycroiiuuBocTb K I'OCT 29280-92 s BCEX

rapMOHUKaM U (M3K 61000-4, IIOPTOB

MDBK 61000-4-13). MIUTaHU
WHTEPTapMOHUKAM, K

NEPEMCHHOIO
CUTHaJIaM CHUCTEM TOKA.
TeNeynpaseHus U
CUTHAJIN3allNH B
B cooTBeTCTBUE ¢ PEKOMEHIATHSIME

HATMPsDKEHUU CETU racTosmx MY,
MEPEMEHHOI0 TOKA.
Ha ycroitauuBocTh k FOCT P 51317.4.14-
KoJeOaHUsSIM HaITPsHKeHUSI 2000 MK 61000-4-

14-2000).
Ha ycroituuBocTtb Kk I'OCT P 51317.4.11-
JUHAMHAYECKUM U3MEHEHUSIM ?? 92M3K 61000-4-
HATIPSKEHUS o4).
3JIEKTPONUTAHMS

19 | Ha ycToHuuBOCTS K FOCT P 51317.4.28

M3MEHEHMSIM YaCTOThI - 2000 (M3K 6 1000
-4-28-2000).

MIUTAHUs B CETH

MEPEMEHHOIO TOKa

20 | Ha ycToiuuBOCTb K Jna BCEX
KOHIYKTUBHBIM IIOMEXaM, B TopTOoB
nonoce 4actot ot 150 kI'1y MHTARM

80 M MEPEMEHHOTO
1o .
He nmxe (10B) TOKa.
rocrp 3 er. wec
51317.4.6-99 - et
(M3K 61000-4-6-
96).

21 | UMnynbcHBIE MOMEXH, I'OCTP Tt BCEX

BO3HHKAOLUKE NPH 51317.4.12-99 4 CT(- KECT. ;KKS ((HPOBOH -semis), | MOPTOB

JULL npoBoJ -nposoa) | MHTAHUA
KOMMYTAaLUAX CUJIOBOTO (M3K 610004-12) OHOKpATHEIX) 2.5xB (mposox- | mepemeroro
o6opy;[013a}m>1 u K3 Ha 3 CT. eECT. semust), 1 KB (uporon - | TOKa.
MEPBUYHOI CTOPOHE. (s TPOBOL)
Ha ycToiuuBoctb k MOBTOPSFOLIAX
KosebaTebHbIM ol
3aTYXAI UM IOMEXaM.

22 | Ha ycTOHYUBOCTD K I'OCT P51317.4- | 4 cr. xecT. 4xB st BCEX
HAHOCEKYHIHbIM 4-99 (MDK TIOpTOB
HUMITYJIbCHBIM [IOMEXaM 61000-4-4-95, THTAHHA

IIEPEMEHHOTO
MD3K 60255-22- TOKA.
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Ne Buz 3neKTpOMarHUTHBIX HopmatusHBIH CreneHp Iapametp ITpumeqanue
/i BO3ACUCTBHI M HCIIBITAHUHM JOKYMEHT J)KECTKOCTH
Ha MIOMEX0YCTOHIHBOCTD HCIIBITAHUH
(Tun
COCTUHCHHSA)
4).

23 | IMOyabCHBIE IOMEXH OT I'OCTP pibe BCEX
TOKOB MOJHHH. 51317.4.5-99 oo TOpTOB
Ha yCToi4MBOCTD K (MK 61000-4-5- | T KeCT: 4xB T ro
MHKPOCEKYHIHBIM 96). Tlpoeox -uposon ” B Toga.
HUMITYJIbCHBIM [TOMEXam 3 cr. xKecT.

GOBIION SHEPTHL.
TopT GyHKUHOHAJILHOIO 3a3eMJIeHHSI

24 | Ha ycTOHYMBOCTD K I'OCT P51317.4- TpeGosanus
HAHOCEKYHIHBIM 4-99 (MK OPUMEHOT K
HMITyJIbCHBIM IOMEXaM 61000-4-4-95, 4 oT. ect ;??Ig:;’ﬁ‘;{c
(BBOA MOMEXH MOK 60255-22- ‘ ’ 4xB oM
[IPUMEHEHHEM EMKOCTHBIX 4). 3a3eMJIEHHEM,
KJICIIEH CBS3H) OT/ICTIEHHBIM OT

3aIMATHOTO
3a3CMJICHHI.

25 | KoHAyKTUBHBIE IOMEXHU OT 10B=14016
BHEITHUX U BHYTPEHHUX (MxB)
HUCTOYHHUKOB.

Ha ycroiiunBoctb K He Himke (10B)
KOHAyKTHBHbIM nomexam, B | TOCT P 3 cr. xecr.
nojioce gactot ot 150 xI'n 51317.4.6-99
o 80 MI'.. (M3K 61000-4-6-
96).
Iomexodmuccus

26 | Paguonomexu ot IoCTP
000pynoBaHMysL 51318.22-99
Tomexosmucens. %%I/(I:(;rr{)l) 22-97) B coorsercrun ¢ TOCT

51318.11-99
(CUCIIP 11-97)
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MpunoxeHne B

HanpsikeHHOCTb MarHWUTHOO MOJISt OT TOKOOTPaHUUMBALOLLIMX
PEaKTOPOB U LLIMH NEPBUYHbIX Liene

B1 |/|CXO,D,HbI€ OaHHbIE ANA pacyeTa Harnps>XeHHOCTU MarHUTHOIo noss
OT PeaKTopoB

PacCMOTpeHbl TUMOBbIE BapWaHTbl PacMOIOXEHUs TPYyNnbl  O4HOMA3HbIX
peakTopoB, NpPY UX BK/IOYEHWUMW B TPEX(A3HYIO LieMb:

- pacnosioXXeHne peakTopoB BAONb FOPU30OHTa/bHOI ocu (puc.B.1)

- PacrosioXXeHVe PeakTopoB B BepLUMHaX paBHO6eAPEHHOrO NMPAMOYTO/LHOIO
TpeyronbHuka (puc.B.2)

- pacrnonoXeHne peakToOpPoB B BepLUMHaX TYMOYrofibHOrO paBHO6eAPEeHHOro
TpeyronbHuka (puc.B.3)

MapameTpbl PeakTopoB, UCMONb3YIOLMECs B pacyeTe, NpuBeLeHbl B Tabnuue

B.1.
Tabnuua B.1
Flapameprl peakTopos
ConpoTusneHve Yucno BUTKOB YcpeaHeHHbIV paguyc
peaxTopa (2), ) KaTyLwku peakTopa (R),
Om M
0,25 34 0,6
0,96 45 0,9

PaccmaTpumBanoch pacnpefeneHune HanpsXKeHHOCTWM MarHuTHoro nonst (HMJT)
B[I0/1b OCElA, PacnoOXeHHbIX B BEPTUKANbHON U rOPU30HTaNIbHOW MaockocTax. T.e.
BbIOMPaNoCh HanpaBneHue, B KaXOW NIOCKOCTW, BAOMb KoTtoporo HMJT mnmena
Hanbo/blIME 3HAYeHWs NpPW YyJaneHUM OT OCKU MCTOYHMKA nons (peakTopa).
MpvHNUMaNoCh, YTO B HOMUHA/IbHBLIX PEXMMaxX Mo peakTopaM MPoTeKal TOKN 1KA,
2 KA, 3KA, 4KA 1 5KA, UMeloLwme COOTBETCTBEHHO CABUT MO (hase Ha 120°. Takxke
ObIIN paccumTaHbl MONA ANS ABYX 3HAYEHWIA TOKOB 3-X (hasHoro K3: 12kA n 15kA.
PaccMoTpeHbl cnyyan ¢ Haubonee xapakTepHbIMU A8 NPUMEHEHUS Ha NpPaKTUKe
pacCTOAHUAMU MEXAY LieHTpaMun peakTopos: 0T 2,4 M fi0 3,4 M.

®A I ®B I GC |

Puc.B.1 PacnonoxeHwne peakTopoB BAO/b OCU
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. A

Pwnc.B.2 PacrionoxeHve peakTopoB B BepLUMHaX paBHO6e4pPeHHOro NpsiMoyro/ibHOro
TpeyronbHUKa

Puc.B.3 PacnonoxeHue peakTopoB B BepLUMHAX TynoyrosibHOro paBHo6espeHHOro
TpeyrosibHUKa

B.2 Pe3y/bTatbl pacyeToB

Mo pesynbTataM pacyeToB OblAM MOCTPOEHbI 3aBucumoctn HMJ  oT
paccTosiHUA 10 PeakTopoB.

Ha pucyHkax WNMOCTPUPYIOWMX pesynibTaTbl pacyeToB Obliv OTMeYeHbl
YPOBHW HanpsXKeHHOCTU COOTBETCTBYHOWME 4-0 U 5-0/ CTeneHAM >KECTKOCTM
ucnbiTaHUii 060pyA0BaHNSA Ha YCTOWYMBOCTb K MAarHWTHbIM MONAM NMPOMbILLIEHHO
4acToTbl MpWU  HOPM&IbHOM (AMTENbHOM) W aBapuitHOM (KpaTKOBpEMEHHOM)
pexxmmax paboTbl. Takxke f15 HOPMATLHOIo pexxuma paboTbl 0TMeYeH ypoBeHb (80
A/m) HMJT 6e3onacHblil gns nepcoHana 3HeproobbekTa Ha MPOTSHKEHMU paboyero
AHS (8 yacos). MOrpewHoCTb pacyeToB As MPUHATLIX MapaMeTpoB PeakTopoB W
reoMeTPUYECKOro PacnosoXeHns He npesbiwlaeT 5%.

B.2.1 PacnonoxeHuie peakTopoB BAO/ b FTOPU30HTa/IbHOM OcK

PacueT B TrOpW30OHTa/IbHOW MNAOCKOCTU (B M/IOCKOCTM FEOMETPUYECKMX
LIEHTPOB peakTopoB) MPOU3BOAMACA BLONb HanpaBneHns OX, YKa3aHHOro Ha
puc.B.4, Tak Kak BA0Mb ocu OXHMJT umena HanboblINe 3HAYEHUS NPU YaaNIeHUN
OT OCM WCTOYHWMKa nons. [pu WMCNoMb30BaHUWM Pe3y/nbTaToB pacyeTa B WHbIX
HanpaB/eHNsAX FOPU30HTaNbHOM MI0CKOCTMW, PacCTOAHNS 40 30H COOTBETCTBYHOLLMX
CTEMNeHSAM >KECTKOCTU 6YAYT HECKO/bKO 3aBbILLEHbI.

PacueT B BEPTUKa/IbHOM MIOCKOCTM (B NIOCKOCTU FEOMETPUYECKMX LIEHTPOB
peakTopoB) NPOM3BOAMACS BAOAb HanpasneHns OzykasaHHOro Ha puc.B.5, Tak Kak
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BAonb ocm Oz HMJT umena HambOMbLIME 3HAYEHUS MNPU  YAaneHUM OT OCK
MCTOYHMKA MONsA. PaccTosiHMe OTCUMTLIBAETCS OT LeHTpa KpaiviHero peakTopa. Mpu
MCNONb30BaHWN pe3yNibTaToOB pacyeTa B WHbIX HarpaB/feHUAX BePTUKA/IbHOWA
MNOCKOCTW, PacCTOSHUA [0 30H COOTBETCTBYHOLLMX CTEMEHSM >XeCTKOCTU OyayT
HECKO/bKO 3aBblILLEHbI.

Pe3ynbTatbl pacyeTtoB HIMM B ropusoHTanbHOW M BePTUKaNbHOW NIOCKOCTU
npveeseHsl Ha puc.B.6-B.12.

Puc.B.4 XapakTep pacnpegenedns HMJ1 B ropn3oHTanbHOM NNOCKOCTH

Puc.B.5 XapakTtep pacnpegenedns HMTI B BepTUKanbHO NI0CKOCTH
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HopmanbHbIl pexum o KA
(ropM3oHTanbHas NAOCKOCTb)

3 KA

4 kKA

4 cTeneHb

5 cTeneHb

paccTosiHue OT OoCcW KpaiiHero peaktopa, M
nepcoHan

Puc.B.6 PacnpegeneHne HMJ1 npn HopManbHbIX PeXMMax B FOPU30OHTaNIbHON M/I0CKOCTU
npn Z2=0,25 Om; n=34; R=0,6m; S=2,4m

HopmanbHbIi pexum 1KA
(BepTukanbHaa NAOCKOCTb)

w2 KA
m3KA
4 KA
5 KA
*4 cTeneHb
5 cTeneHb

paccTosiHMe OT LeHTpa KpaliHero peakrtopa, M
nepcoHan

Puc.B.7 PacnpegeneHne HMJ1 npy HOpManbHbIX peXXnMax B BepTUKa/IbHOM MN0CKOCTH
npu Z=0,25 Om; n=34; R=0,6m; S=2,4m

ABapUiiHbIii pexum (3x pasHoe K3)
(ropn3oHTasIbHasA NI0CKOCTb)

2 I
5 1000 -
a % ﬁ 12 kA
— 15 KA
g ? gﬁ) 4 cTeneHb
-{ 5 @ ---=-5 cTeneHb

0 23\5 132101112131415
pacerTB-Hie gTcen KraHerc>RIaKTa g, m

Puc.B.8 PacnpeaeneHune JIMI npu aBapuitHbIX peXXnUMax B FrOPU30HTaNIbHOM M/I0CKOCTH
npn Z2=0,25 Owm; n=34; R=0,6m; S=2,4m
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ABapuiiHblii pexum (3x dpasHoe K3)
(BepTuMKanbHasa MNJa0CKOCTb)

_ JVin

A 1000
Ss 900"
o b sann
T C TN
K % 800
K 8hf
B g 400
1| 300 -

5 0o

3 3156 7 3 21011 12 13 14 15

pac:cTc>sHue OT ueHTpa KpatlHero perxT apa, m

12 KA

15 kA

-------4 CTeneHb

-------5 cTeneHb

Puc.B.9 PacnpegeneHne HMI npu aBapuiiHbIX pexXmumax B BEPTUKasIbHOM MAOCKOCTU Mpu

Z=0,25 Om; n=34; R=0,6m; S=2,4m

HopmanbHbIli pexum
(BepTuKasibHasi N/I0CKOCTb)

-2 KA

-3 KA

4 KA

-5 KA

------- 4 CTeneHb

--—-----5 cTeneHb

nepcoHan

Puc.B.FO PacnpegeneHne HMT1 npyu HOpManbHbIX peXXnmax B BEPTUKa/IbHON M0CKOCTH

npn Z=0,96 Om; n=45; R=0,9m; S=2,4m

ABapuiiHbln pexnm (3x pasHoe K3)
(ropu3oHTanbHasa NAOCKOCTb)

=1

© =

TE

o 3
1

U % FoOQv P
g 3883k

]

315 7 3 2101112131415

pace TosUHME OT o CU Kpraiib ercs Rraktof3a, M

4 cTeneHb
5 cTeneHb

Puc.B. 11 PacnpeaeneHne HMI npu aBapuiiHbIX peXXumax B ropu3oHTasIbHOM MNIOCKOCTH

npu (Z=0,96 Om; n=45; R=0,9m; S=2,4m)
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ABapuiiHblili pexunm (3x pazHoe K3)
(BepTMKasibHas Ma0CKOCTb)

4358

12 KA
—e-15 KA

|av
QU W

\
— 4 cTeneHb
\< ---—--5 cTenexb

5 10 11 12 13 14 15

ac CTC3sHME OT Lie HTpa KpPa [HETO Pe’KT apr , M
u

Puc.B.12 PacnpegeneHvne HMJT npu aBapuiiHbIX peXknMax B BEPTUKaIbHOW NAOCKOCTU
npu (Z2=0,96 Om; n=45; R=0,9m; S=2,4m)

B.2.2 PacnonoxeHue peakTOpoB B BepliMHaxX PaBHO6eApPEHHOro
NPAMOYroNbLHOI0 TPeyronibH1UKa

PacueT B rOpPW3OHTANILHOM NOCKOCTM (B MJIOCKOCTA FEOMETPUYECKMX
LIeHTPOB PeakTOpPOB) NPOM3BOAWCS BAOMb HanpasieHUs OX yKa3aHHOro Ha puc.
B.13. PacueT B BepTUKa/IbHOM MAOCKOCTU (B MAIOCKOCTWM FEOMETPUYECKMX LIEHTPOB
peaKToOpoB) MPOM3BOAWICA BAOMb HanpasneHus Oz ykasaHHOro Ha puc. B.14.
PesynbTaTbl pacuetoB HIM B ropu3OHTaNbHOW U BEPTUKAILHOM MI0CKOCTU
npusefeHsl Ha puc. B.15-B.22.

Puic.B. 13 XapakTtep pacnpegeneHus HMI B ropusoHTanbHOM M1ocKocTy

Puvic.B.14 XapakTep pacnpegeneHus JIMIT B BepTUKabHO NN0CKOCTU
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HopManbHbIli pexum
(ropn3oHTanibHasi NJIOCKOCTb)

1 KA
2KA
3KA
4 KA
5 KA
Acrenens
5 cTeneHb

nepcoHan

Puc.B. 15 PacnpegeneHne HMJ1 npyu HOpMasibHbIX pPeXXMMax B FOPU30HTANIbHOM MI0CKOCTM
npn Z=0,25 Om; n=34; R=0,6m; S=2,4m

HopMa/ibHbIN pexum

ol KA
(BepTUKasibHasA MNSOCKOCTb)

2 KA

'3 KA

4 KA

[

5 KA

ﬂCTeI‘IeHb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 =5 cTeneHs

paccTosiHMe OT LUeHTpa KpalHero peakropa, M
nepcoHan
Puc.B.16 PacnpegeneHne HMT1 npn HOpManbHbIX peXnmax B BEPTUKaNbHOW MAOCKOCTH
npn Z2=0,25 Om; n=34; R=0,6m; S=2,4m

ABapuiiHbiii pexum (3x dpasHoe K3)
(ropusoHTanbHas NI0OCKOCTb)

M2 KA
15 KA
4 cTeneHb

w5 cTeneHb

paccTosiHMe OT OCW KpaliHero peakropa, m

Puc.B.17 PacnpegeneHmne HMI npu aBapuitHbIX pexXxmMmax B rOPU30oHTaNIbHOM MI0CKOCTHU
npn Z=0,25 Om; n=34; R=0,6m; S=2,4m
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ABapuiiHblii pexum (3x dpazHoe K3)
(BepTuKanbHas NMJIOCKOCTb)

5
H K
n N
¢d C
é 4 cTeneHb
y g ------ 5 cTeneHb

0 2 3\ 56 17 3 2101112131415
pac:cT<3Hve oT ueHTpa kpaillié ro periKieprl, W

Puc.B.18 Pacnpeaenenne HMJ1 npu aBapuiiHbIX pexnmax B BePTUKa/IbHOW M/I0CKOCTU
npn Z=0,25 Om; n=34; R=0,6m; S=2,4m

HopMasibHBIA pexym
(ropnsoHTasibHas NI0CKOCTb)

4 kKA

——————— 4 cTeneHsb

——————— 5 cTeneHb

PaccTosiHUE OT OCU KpaliHero peaktopa, M
------- nepcoHan

Puc.B. 19 PacnpeaeneHrne HMJ1 npu HOpMasbHbIX PeXXUMax B FOPU30HTAs/IbHOM N/I0CKOCTY
npu Z=0,96 Om; n=45; R=0,9m; S=2,4m

HopmasibHbIi pexum 1KA
(BepTuKasibHasA M/1I0CKOCTb)

4 KA

——————— 4 cTeneHb

——————— 5 cTeneHb

paccTosiHVEe OT LieHTpa KpailHero peakropa, M
— nepcoHan

Puc.B.20 PacnpegeneHne HMJ1 npu HOpMasnbHbIX PeXXUMax B BEPTUKa/IbHOM N/I0CKOCTU
npn Z=0,96 Om; n=45; R=0,9m; S=2,4m
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ABapuiiHblii pexum (3x hasHoe K3)
(ropu3oHTanbHaa NNOCKOCTb)

4 cTeneHb

------ 5 cTeneHb

paccTtofHue OoT ocu KpaﬁHerO peakTtopa, m
Puc.B.21 Pacnpegpenenne HMJ1 npy aBapuitHbiX pexxmmax B rOPU30HTa/IbHOM NA0CKOCTU

npn z=0,96 OM; n=45; R=0,9m; S=2,4m

ABapuitHblii pexum (3x chasHoe K3)
(BepTvKanbHaa NNOCKOCTb)

4 cTeneHb
------5 cTeneHb

paccTosiHMe OT UeHTpa kpaliHero peaktopa, M

Puc.B.22 PacnpegeneHvie HMJ1 npy aBapuiiHbIX pexkmMax B BepTUKabHOM NA0CKOCTU
npu z=0,96 OM; n=45; R=0,9m; S=2,4m

B.2.3 PacnonoxeHwe peakTopoB B  BeplIMHaxX TyrnoyrosbHOro
paBHOGePEHHOIO TPEYrO/IbHUKA.

PacyeT B TrOpW3OHTaNbHOW MJIOCKOCTM (B MOCKOCTM TEOMETPUYECKUX
LLleHTPOB peakTopoB) OCYLLEeCTBAEH BAOAb HanpaBneHus Ox, (puc. B.23). Pacuet B
BEPTMKAMbHON NAOCKOCTU (B MMIOCKOCTU TFEOMETPUYECKMX LIEHTPOB PeakTopoB)
ocyulecTBieH BLOMb HanpasneHnus Oz (puc. B.24). PesynbTathl pacyetoB HIMM B
rOPU30HTANMLHON M BEPTUKabHOWM NIOCKOCTM NpMBefeHbl Ha puc. B.25-B.32.
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rererrrrrrrerrrrerrrrrrrrrrreed
rOpW30HTabHasA NAOCKOCTh

AL ATTTIALLELELEEE L iter
Puc.B.23 XapakTep pacnpegeneHns HMJT B ropu3oHTanbHONW NNOCKOCTH

Pnc.B.24 XapakTep pacnpegeneHus HMJ1 B BepTUKanbHOR NNOCKOCTU

HopmanbHblii pexum —1KA
(ropn3oHTanbHasa NI0CKOCTb)

-------- 4 cTeneHb
------5 cTenexb

-------fiepcoHan

Puc.B.25 PacnpegeneHune IMT npyv HOpManbHbIX PeXMUMax B FOPM30OHTaNbHON NIOCKOCTH
npu Z=0,25 Om; n=34; R=0,6m; S=2,4m
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HopmanbHbIl pexum
(BepTUKasibHasi NIOCKOCTb)

—— 2 KA
-—----- 3 KA
4 KA
-5 KA
--—---- 4 cTEeneHb

--—-----5 cTeneHb

paccTosiHMe OT LeHTpa KpaiHero peaktopa, M
nepcoHan

Puc.B.26 PacnpegeneHne HMJ1 npu HOpManbHbIX pPeXXMMax B BEPTUKaA/IbHOW N/IOCKOCTH
npu Z=0,25 Om; n=34; R=0,6m; S=2,4m

ABapuiiHbii pexxum (3x pasHoe K3)
(ropn3oHTasIbHasA N/I0CKOCTb)

2 1100 4
5 1woo0
H K yun
ft e a0 7 12 kA
T C 7 o 15 KA
s L «no \ 4 cteneHb
* g MMmn
10 Y — 5 cTeneHb
X o
5

o \

0 2 3 X 73 3101112131415
pace TQNH/e cTccun KRIVHENGpSaKTgDs, M

Puc.B.27 PacnpegeneHne HMTI npy aBapuiiHbIX peXXumMax B ropu3oHTasIbHOM NJI0CKOCTYU
npn Z=0,25 Om; n=34; R=0,6m; S=2,4m

ABapuiiHbliii pexum (3x hasHoe K3)
(BepTuKasibHas NM/10CKOCTb)

nnnn

5 1000 -
h K yom 12 kA
~ 0 onn
G c 7NN 15 kA
% ¢ sHR 4 cTeneHb
K T «00
PSS 40 5 cTeneHb
1 |g 300-

5 onn

D 2 3 156 7 3 11011 12 13 14 15

pac:CcTC)SIH Me OT LEeHTpa kpai4He ro perikTapa, m

Pnc.B.28 PacnpegeneHne HMI npu aBapuiiHbIX pexxMmax B BEPTUKa/IbHOW NJI0CKOCTH
npn Z=0,25 Om; n=34; R=0,6m; S=2,4m
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HopMasibHbIA pexum
(ropu3oHTasIbHasi N/I0CKOCTb)

------- 4 cTeneHb

»»»»»»» 5 cTeneHb

paccTosiHMe OT OCK KpaiiHero peaktopa, m
»»»»»»» nepcoHan

Puc.B.29 PacnpegeneHne HMJ1 npu HopManbHbIX pexxnumax B FrOPU30HTA/IbHON MI0CKOCTU
npu Z=0,96 Om; n=45; R=0,9m; S=2,4m

HopmasibHbIli pexum
(BepTuKasibHas MI0CKOCTb)

4 A

——————— 4 cTeneHb
------- 5 cTeneHb
nepcoHan

Puc.B.30 PacnpegeneHne HMT1 npyu HOpManbHbIX peXXnmax B BEPTUKa/IbHON MI0CKOCTH
npn Z=0,96 Owm; n=45; R=0,9m; S=2,4m

ABapuiiHblii pexunm (3x pasHoe K3)
(ropn3oHTanIbHaA NIOCKOCTb)

paccTosiHMe OT OCM KpaiHero peaxktopa, M

Puc.B.31 PacnpegeneHune JIMI npy aBapuiiHbIX peXXumMax B ropu3oHTasIbHOM NI0CKOCTYU
npyn Z=0,96 Om; n=45; R=0,9m; S=2,4m
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ABapuiiHblii pexum (3x hasHoe K3)
(BEpTUKaNbHaAA NNOCKOCTb)

-12 kKA
-15 kA

4 cTeneHb
-5 cTeneHb

Puc.B.32 Pacnpegenexne HMJ1 npu aBapuiiHbIX peXxuMax B BePTUKanbHOM MI0CKOCTU
npn Z2=0,96 OM; n=45; R=0,9m; S=2,4m

B.3 PesynbTaTbl pacyeToB HaMpsX>XeHHOCTU MarHUTHOrO Moss OT LUWH
NepBUYHbIX Lienel

PesynbTaTbl pacyeToB HaNPsXeHHOCTU MarHWTHOro nons npuBeAeHbl Ans
CMyyaes, KOrAa WWHbI NEPBUYHBIX Lieneii pasnyHbIX K1accoB HanpshkeHus (110kB,
220kB, 330kB n 500kB) pacronaratoTcs Haj 3faHWeM, B KOTOPOM pacronoXeH
peneiHbli Wt (puc. B.33).

PacueTHble TOYKM PacnofiOXeHbl B NPOCTPAHCTBE MEXAY KpaliHUMK thasamm
Ha BblcOTe 1=3M, B NI0CKOCTW NepneHANKYNSPHOWA ocu NpoBogoB. Mpu pacueTte He
yUnTbIBaIM MPOBMC MPOBOAOB, a MPOBOLHWKM B PacyeTHOW Mofenn 3ajaBaiu
NPAMbIMW JIMHWUAMM, BbLICOTY KOTOPbIX Haf YPOBHEM 3eMAW NPUHUMANK PaBHOMN
rabapnty (MUHUMaNbHOMY pacCTOSHWIO A0 MOBEPXHOCTU 3eMAN)  peanbHOW
owmnHoBkK (puc. B.34).

MpuHUManocL, YT0 ANMHA LWWMH MHOro 6onblie rabaputa OWMHOBKM (L »
H), 4To MOXeT npuBECTM K HEKOTOPOMY 3aBbILUEHWMIO Pe3y/bTaToB pacyeTa
(npeBbiweHe o 10%) MO OTHOLIEHWIO K peanbHbIM CAy4asm Npu HeboMbLUnX
LNMHaX MpofieTa Mexay noprasaMu OWWHOBOK Ha OPY. [eomeTpuyeckue
napameTpbl OLUMHOBOK Pa3/IMyHbIX KIAcCOB HanpshKeHWid npescTaBfieHbl B Tabnuue
B.2.

Tabnuua B.2
eomeTpuyecKme pasmepbl paCUeTHOW MOAE/IN OLLMHOBKN
Un, kB Fabaput H, M  MexasHoe paccTosHue LLupuHa noptana, M
D,m
no n 2,25 9
220 15 3,75 15
330 20 55 22
500 25 7,5 30
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Mpu pacyeTe paccmaTpvBanM HOPMaNbHbIA U aBapuiiHbIA pexxumbl. TMpu
HOPMa/IbHOM peXXume NpUHUMaNK, YTo Mo OLLUMHOBKE MPOTeKatoT TOKU 1 KA 1 3 KA.
B kauecTBe aBapuiiHOTO peXxuMa paccMaTpuBany pexum ofHodasHoro K3, c
3aMblkaHWeM Ha cpefHen ase. Toku ogHogasHoro K3: 10 kA, 20 KA, 40 kA n 60
KA.

PesynbTatbl pacyeta HMJ1 gna owwuHoBkn 110 KB npegctaBneHbl Ha puc.
B.35 u puc. B.36. PesynbTathl pacyeta ownmHoBKM HMJ1 gna 220 kKB npeactaBneHsl
Ha puc. B.37 un puc. B.38. PesynbTatbl pacyeta HMJ1 gns owwnHosku 330 KB
npeacraeneHsl Ha puc. B.39 u puc. B.40. Pesynbtatbl pacyeta HMJ1 pgna
owmHoBkK 500 KB npepgcTasneHbl Ha puc. B.41 u puc B.42.

OumHoska

66



10 HopMmasibHbIl pexmnm

1A
100
0 - 3KA
80
70 m = I3 cTeneHb
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paccTofaHne, M

Punc.B.35 PesynbTathl pacueta HMTI ans owmHoBku 110 kKB (HOpManbHbIA pexnm)

OpHodbazHoe K3
(Ha cpepHein dhaze)
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paccTosiHue, M
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Pnc.B.36 PesynbTathl pacyeta HMT gns owwnHoBku 110 KB (aBapuiiHblii pexxum)

HopMasibHbIii pexum

-1 o" o" Y~ ol
1 paccTosiHue, M

10 4-10 0K _T-10 _CUYWO _CO I _
) co

1kA

- '3 cTeneHb

- '4 cTeneHb

m m '5 cTeneHb

®m - miepcoHan

tp<8n

nepcoHan
A tp>8n

Punc.B.37 Pe3ynbTaTbl pacyeta HMT gna ownHoBku 220 KB (HOpManbHbIi pexxnm)
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Puc.B.38 Pesynbtathl pacyeta HMI gns owmHOBKM 220 KB (aBapuiiHbIA pexxnm)
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Puc.B.39 Pesynbtathl pacdyeta HMI gns owHoBKM 330 KB (HOpMasibHbIA Pexmm)
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Puc.B.40 Pesynbtathbl pacyeta HMI gns owmHoBKK 330 KB (aBapuiiHbIin pexxmm)
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nepcoHan tp>84

Puc.B.41 PesynbTaThl pacyeta HMTI gns ownHoBKKU 500 KB (HOpPManbHbI pexum)

OpHodhasHoe K3
(Ha cpegHein doaze)
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paccTtodaHne, M
-FOKA- -20kA 40kA m -60KA m «4 cTeneHb =5 cTeneHb

Puc.B.42 PesynbTaThl pacyeta HMI ans owmnHoBku 500 KB (aBapuiiHbIi pexnm)
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B.4 DjieKTpoMarHuTHBIE MOJIA PAAHOYACTOTHOI0 JHATMA30HA OT PA3JIHYHBIX

HCTOYHHUKOB
Tabmuna B.3
HaHpH)KCHHOCTI/I ANCKTPUYCCKOT O MOJIA, CO34aBaACMOI0 HEKOTOPBIMH
pamuonepeaaTIukaMu
Hcrounuk YacToTHBIH Tumu4xoe Tunuanoe OnexTpude-
JMATIa30H, MaKCHMAJIbHOC | MHHMMAIBHOE | CcKoe mone B
MI'n s¢dexruBrOC paccTosiHue COOTBETCT-
3HAYCHHE M BYIOILEH TOUKe
M3y 1acMOH B/m
MOIIHOCTH
Bt
PaauoTpancsys B 0.014-05 2.5x10° 2x10° 55
auanazone /B u B
TIPUMOPCKOH 30HE
Papgmotpancnamms B 02-1.6 800x10° 500 12.5
nuamna3oHe CB
Jhoburemsexue KB- 1.8-30 1x10’ 10 22
PasHOCTAHLIMH
KB cBssb, Bkmodas 1.6-30 10x10° 1x10° 0.1
PAAHOTPAHCIIALMIO
“I"paxaaHCcKuit” 27-28 12 10 2.5
JAHATa3oH
JIroburensckue 50-52 8x10° 10 65
PaaHOCTAHINH auanasona | 144 - 146 8x10°
OBYu YBY 432 -438 8x10°
1290 - 1300 8x10°
CrauuoHapHsic 1 29 -40 130 2 40
MOGHIBHBIC CPEACTBA 68 - 87 130
CBSI3H 146 - 174 130
422 -432 130
438 -470 130
860 - 990 130
Iopratusueie Tenedoner, | 900 - 1900 5 05 30
BKJTIOYAs COTOBBIC U
paauoteachoHbI
TeneBuACHIE TUATIA30HA 48 - 68 320x10° 500 8
MB (OBY) 174 - 230 320x10°
Panuotpancmims B 88 - 108 100x10° 250 9
nuanazone FM
TenepuneHue quanasoxHa 470 - 853 500x10° 500 10
JIMB (YBY)
PanapHusie ycTaHOBKH 1000 - 30000 10x10° 200 110
INpuemonepeaatarku 27 - 1000 5 0.5 30
Voxn-toxu (walky-talky)




HauGonpiure 3HAaYeHHs HANPSHKEHHOCTH JnekTpuueckoro nois E, B/,
mpuseacHHBIe B Tadmmre I1.B.3 (cornmacno MOK 61000-2-3, 1992 r.), NOJIy4€HH 10
BBIPAXKEHUIO (OpaIOCh MAKCHMAILHOE 3HAYCHHUE ).

E=k-(QUM)" -r7",
e T - MUHMMAJIbHOE PACCTOSIHUE [M] OT HCTOYHMKA M3ITyYEHHUS,

OUM - sddexTiBHas uznydaemas MOIHOCTS [BT];
k - mocrosuas BemuumHa (k=7 118 BCEX HMCTOYHHKOB B TabmMLE, Kpome

yCTPOMCTB Y OKU-TOKH, i KOTOpHIX k=3 - cM. MOK 61000-4-3).
Tabmuma B.4

Ocna6iieHre mosst OT NEPSHOCHOM PAAMOCTAHIHY C PACCTOSHUEM W HAMIHAEM
WCKYCCTBECHHBIX TPErpaj.

VYcnoBust u3MepeHust PaccrosiHue 1o nepenariuka, M E,B/m
Bes mperpan 1 25
Bes mperpan 10 0,52
IlepekpsITHe U cTEHA 10 0,005
Crena mexxny PIIT u YBK 5 0,05
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TTpunoxenne I'
IIporpaMmpl /15 pacyera ypoBHeii 3JIEKTPOMATHAHTHBIX BO3/eHcTBHIt

1 Pacyer HanpsKeHWA M TOKOB MPOMBIIIIEHHOH 9acTOTHI, BO3/ACHCTBYIOMUX
Ha BTOpUYHOE 000pyA0BaHUE

C noMoOwWp0 OporpaMM BBHINONHSIOT PacyeT NEPEXOJHBIX MPOLECCOB B
pa3BETBICHHON 3-MEpHOH CcXEeMe 3a3eMJIOIIETO YCTPOMCTBA BIICKTPOCETEBBIX
00BEKTOB, BKIIOYAIOIIEH CUCTEMY POBOAHUKOB B BO3/IyX€ U IPYHTE, NPH KOPOTKUX
H ,ElBOﬁHle 3aMBbIKaHHAX Ha 3CMIIIO.

IIpw IPOBEICHAA PACIETOB JOJKHBI YIUTHIBATHCA.
- YACIBHOE COMPOTHBIICHHE IPYHTA;

- MaTepHall ¥ CEYCHUE MPOBOJAHIKOB U 3a3eMJIHTENEH,
- cocrapistronre Toka K3 Ha 3eMimio;

- kabenm ¢ 5kpaHoM, GpoHeit wiu 0600UKOi;

- TpyOOMpPOBOIBI PA3TUYHOTO CEUEHHUS.

B pesynbTare pacueToB HOMy4alOT pacnpe/eieHue MOTEHIHANOB H TOKOB [0
JNIEMEHTAM 3a3eMIISIOLIETO YCTPONCTBA, H OTPEAENSIOT:

- COTIPOTHBIIEHHE 3a3eMJIIONIETO YCTpoiicTBa (HanpsbkeHue Ha 3Y),

- HaNpsDKEHUE, BO3ACHCTBYIONIEE HA BTOPHYHBIE KaOesn 1 000pyIOBaHHUE;

- TOKH B 3KpaHax, OpoHe ¥ 000J104Kax Kabenei.

JIOTIONMHUTEBHO € MOMOLUBIO MPOrpaMM  ONPENETAIOT — HANPSHKEHUE
TMPUKOCHOBEHMST  JUIT  OOECTICYCHMsT  YCIOBMM  3JIEKTPOOE30MacHOCTH — Ha
3TEKTPOCETEBOM OOBEKTE.

B T1abmume I'.1 mpuBeOEHBI CBEJCHWS O KOMIBIOTEPHBIX MPOrpamMMax,
KOTOPBIE MOTYT OBITH TIPUMEHEHBI JUIS BBHITIONHEHUST PACUETOB JIIEKTPOMATHATHBIX
BO3/CHCTBHI HAa BTOPUYHOE 000pPYAOBAHHE.

Jms pacueta HampsDKEHMM M TOKOB, BO3ACUCTBYIONMX Ha BTOPUYHOE
000pyIOBaHUE, MOTYT MPUMEHATHCS TIPOTPAMMBI:

OPV-M, Parsiz, KWIK GRID, «Pacuer 3a3eMJIIOMIUX YCTPOUCTBY (QUpPMEL
Safe Engineering Services & technologies Itd.

2 PacyeT MMIIYJIbCHBIX MOMEX TIPH KOPOTKHX 3aMBIKAHHAX U KOMMYTAlHAX B
TICPBUYHBIX LCTIAX.

C TOMOIIBIO MPOrpaMM BEITIONHSIOT pacyeT MEPEXOIHBIX mporeccos mpu K3
U KOMMYTallUAX B ICPBAYHBIX LECTIAX.

Ipu NIpOBEICHAA PACYETOB JOKHEI YUHTHIBATHCS:

- BOJIHOBBIE IIPOLIECCH B KaOCbHBIX JINHUSAX,

- CBOWCTBA IPYHTA,

- pacmoJiokeHne kKabeNnpHOl THHAN B BO3AyX€E TaK U B TPYHTE,
- B3aIIMHOE IKPaHUPOBAHHE MPOBOJIOB B KaOEIbHBIX JTUHHUSX,
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- Harpy3Ka JIMHWA Ha €€ KOHLax.
B PE3ynbpTaTe pacyCToOB ONMPEACIAOT UMITYJIbCHBIC TOKH B NICPBAYHLIX LCIAX,
HaBCACHHBIC UMITYJIbCHBIC HAMPSXKECHUA U TOKA BO BTOPHYHBIX LCTIAX.

ﬂ,ﬂﬂ pacqua I/IMl'[yJ'[I:CHI:IX IOMEX MOFyT IIPUMCHATLCA NIPOrpaMMBbl:
Interferences, EMTP-RV, PisPice. MicroCAP.

3 Pacuet MarHUTHBIX TIOJICH.

C nomouipio MporpaMm Ajis pacdeTa MarHUTHBIX TOJIEH BHIMOJHSIOT PacyeT
HaNpPSHKEHHOCTH MarHUTHOTO TIOJIA OT UCTOYHHMKOB TI0JI:

- [IIMHBI TIEPBUYHBIX IETIEH;

- peakTopbl, TpaHC(HOPMATOPEL,

- IPOBOAHUKY PA3IMYHOTO HA3HAYECHMNS,

- MOJTHHMEOTBO/bI.

Jns pacyeTa MarHUTHBIX MOJIEH MOTYT IPUMEHATECS IPOrPAMMBL

MagPole, Peaxktop MI1, DMII BJI, ELMAGLEP, EMFWorkstation 2.5

4 Pacuet 3neKTPOMAarHUTHEIX BO3ACHCTBHI OT MOJHMH.

C TOMOMUIBIO TPOTPaMM BBINOJIHAIOT PAcdeT MMIYJIBCHBIX NOTEHIHAIOB HA
TOKOOTBOOAX U 3y MOJITHUCOTBOJIOB, UMITYJIbCHBIX IIOMEX BO BTOPUYHBLIX LCIIAX U
HANpPsKEHHOCTH MMIYJIbCHBIX MArHUTHEIX TIOJIEH IIPH yAapax MOJIHHH.

Jns  pacuera ONEKTPOMArHUTHBIX  BO3IEHCTBHH OT MOJHHM MOTYT
[PUMEHATHCS IPOTPAMMBIL:

Interferences, MagPole, OPY-M, Kouryp.
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CaeneHud 0 IporpaMmax JJist pacuera 3JIeKTPOMAarHUTHBIX BO3/AeHCTBU

Taomuma I'.1

Ne HaumeHnoBaHue IpaBooOnaxaTens, OOnacTpb IpUMEHEHHS Hcrounuk nxdopmarmu YcnoBust
n/n IIPOrPaMMBl ABTOPBI pacIpoCTpaHeHust
1 OPY-M 000 «HIT® DJIHATII» | C noMOLIbI0 NPOrpaMMbI BBITOIHSIIOT Poccuiickoe areHTCTBO MO B cBoGonHoiA
PAO «ESC Poccun» pacuer: MaTeHTaM M TOBAPHBIM 3HaKaM. | IPOmaxe.
M3H - HAIPSDKEHUH ¥ TOKOB IIPOMBIIUIEHHOM | CBUAETENBCTBO O PErUCTpaIiu
Bopucos P K. YaCTOTHI, BO3AEHCTBYIOLINX Ha Ne 2002611768 ot 15.10 2002r.
ITerpos C.P. BTOpUYHOE 0O0PYIOBaHHE,
- IMITyJIbCHBIX [TOTEHIINAJIOB Ha
TOKOOTBOIAX ¥ 3Y MOJIHHEOTBOIOB;
- IMITyJTbCHBIX [TOTEHIHAJI0B Ha 3Y mpu
K3 u xoMMyTaIusix;
- pacripeniesieHie TOKOB U ITOTEHIHNAJIOB
B3VY;
- HaNpsDKEHUHM MPUKOCHOBEHUSI HA
obopynosanuu npu K3 Ha 3emiti0.
2 Interferences 000 «HIT® 2JIHAII» | C noMOLIBbI0 NPOrpaMMBbl BBITIOTHSAIOT Poccuiickoe areHTCTBO MO B cBoGoOnHOI
Bopucos P K. pacuer: MaTeHTaM W TOBAapHBIM 3HaKaM. | MpoOAaxe.
Ilerpos C.P. - HMITYJIbCHBIX [IOMEX IPY KOPOTKUX CBupeTeNnbCTBO O perucTpaLun
3aMbIKAHHAX H KOMMYTaLUsIX B Ne 20046104619 ot 11.2.2004r.
NEePBHYHBIX LIETISIX;
- HMITYJIbCHBIX TIOMEX BO BTOPHYHBIX
Lensix U HaNpsDKEHHOCTH UMIYJIbCHBIX
MarHUTHBIX NOJI€I P yAapax MOJHHUH.
3. MagPole 000 «HII® DJIHAII» | C nOMOLIBI MPOrpaMMbl BHIMOJHSOT Poccuiickoe areHTCTBO MO B cBoboaHO#
Bopucos P K. pacueT HaNpsXKEHHOCTH MarHUTHOTO NaTEeHTaM M TOBAPHBIM 3HAKAM. | MPOAAXKE.
Epowenkos A.B. NOJIs1 OT UCTOYHUKOB IOJIS: CBuUIETENbCTBO O pETHCTPALHH
- IIMHBI IEPBUYHBIX LETIEH; Ne 2007614391 ot 17.10.2007r.
- peakTopbl, TpaHC(HOPMATOPHI,
- MPOBOAHHUKH PA3JIMYHOTO Ha3HAUEHHS
4. Protection HIT® DJIHAIT Pacuer 30H 3a1IUTHI OT NPSMBIX YAAPOB | DNEKTPOMArHUTHAsI B cBobonnoii
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Ne HaumenoBanre IIpaBoobianaTens, Obnactb IpUMEHEHUS Hcrounnk uadopmauuu Vcnosus
/i [POrpaMMel ABTOPBI pacupocTpaHeHH st
Zones Bopucos P.K., MoJiHuM N0 Metoaukam PJ] 34.21.122 - | coBMecTUMOCTD B MPOIAXKE.
Ierpos C.P. 87, CO-153-34.21.122 2003, IEC 3MEKTPOIHEPIETHKE U
Standart 62305 snekTporexHuke. [1I/pen. A. @.
HpsixoBa, M.: DHeproaroMusnar,
2003/
5. Parsiz HI'TY, Pacuer napamerpos 3V: HanpshKkeHue Bropas Poccuiickas B cBoGOHOIA
Hecrepos C.B. NPUKOCHOBEHUSI, pacrpenesieHHe KOH(pepeHLMs Mo 3a3eMISIOLMM | IIPOAAXE HET.
noteHnuana 1o cerke 3Y. ['pyHT ycrpoiictBam, COOpHHK
MHOTOCJIOWHBII noknanos, Hoocubupck, 2005
6. Peaxtop MIT OAO «@DCK EOSC» | Pacuer pacnpenenenus HanpsbkéHHocTU | Poccuiickoe areHTCTBO Mo OAOQO «®CK ESC»
HWU menunuHel TpyAa | MarHUTHOTO MOJIA, CO3AaBAEMOro nmaTeHTaM W ToBapHbIM 3HakaMm. | MOC Ilentpa
Mucpuxanos M.IIL Tpéx(ha3sHbIMI MHOTOCJIOWHBIMU U CBUIETENBCTBO O PETHCTPALIUU
Pybuosa Hb. MHOTOPSAAHBIMH PEaKTOPaMH. Ne 2006613743 ot 29.10.2006r.
Toxkapckuii A 1O.
Hocrcon 10 A,
7 OHHUH Bazemsia O.M. Pacuer napamerpos 3V HampspkeHUe Bropas Poccuiickas Hndopmanns
NPUKOCHOBEHUSI, pacrpenesieHne KOoH(epeHIHs M0 3a3eMIBTIOMHAM [ OTCYTCTBYET
NOTeHIuana 1o cerke 3V. ycrpoiicram, COOpHUK
nokianos, HoBocubupck, 2005
8 Kontyp 000 "23011" C noMoIIbIo TPOrpaMMBbl BBIOTHSIOT Bropas Poccuiickas B cBoGonHoi
pacuer: KOH(pepeHLHI 10 3a3eMJIIOIIAM | IIPOAaXe HeT.
- UMITyJIbCHBIX MOTEHIHa0B Ha 3Y ycrpoiicream, COOpHUK
MOJTHHEOTBOJIOB, noxnanos, HoBocubupck, 2005
- pacmperesieHre TOKOB U IOTEHLMAIOB | ezop(@ezop.ru
B 3Y.
9. ELMAGLEP MOBU(TY) Pacuer OIT u MII, cozpanubx BJI VYuebHast Pacmpoctpansiercst
Koneunuxuii E.C. nporpamma cBOOOZIHO.
ITynerun B.H.
ITnuc AW
Pacropryes B.A.
10. | TPUTOH MOU(TY) Pacuer manpspxkenHOCTH BnekTpudeckix | Komeunukuit E.C. Pacuer IIo cornacoBanuto

ParpkoBckmiit AT

TOJIeH HA TOACTAHIIUAX BHICOKOTO

SIEKTPUUECKUX ToNeH

C aBTOpaMIL.
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https://meganorm.ru/Index2/1/4294833/4294833812.htm

Ne Haumenosanue IIpaBoobnanarens, O6nacTe mprUMeHeHHs HUcrouynuk nndopmaunu VYcnoBus
/n MPOrpamMMBl aBTOPEI pacrpocTpaHeHust
HaIIPSDKEHISL. YCTPOICTB BBICOKOTO
HanpspkeHust. -M.:
OHeproaromusaar, 1983.
11. | BSMII BJI OAO «®CK EDBC» | Pacuer Hanpsk€HHOCTH Poccuiickoe areHTCTBO 110 OAO «®CK EQC»
HHWU menuuuHbl TpyAa | SJIEKTPUYECKOTO U MAarHUTHOTO TOJIei naTeHTam | ToBapHbIM 3HakaM. | MOC Llentpa
Mucpuxaros M.III. MPOMBINICHHOH YaCTOTBI, CO3AaBaeMbIX | CBHIAETENBCTBO O PErUCTPALIUH
Py6uosa H.b. BJI Ne 2006613744 ot 29.08.2006r.
Tokapcknii A 10.
Hocrcon 10 A.
12. | KWIKGRID ®dupma Consulting | Pacuera 3V 13 BepTHKAIBHBIX H http://www.ground- Pacnpoctpansercs
Electrical ~ Engineers | ropH30HTaIbHBIX POBOXHHUKOB B it.com/software.htm cBOOOIHO
("KoHcynbTaHTBI- rpyHTe. [Ipon3BosbHas KOHPUTYpaLTHs.
3JIEKTPOTEXHHUKU"). Pesynbrathl pacyera - pacnpeneneHue
Kanana. MOTEHLHNAJIOB Ha MIOBEPXHOCTHU IPYHTA,
HAIIPSDKEHUs! IPUKOCHOBEHMS U I1Iara,
COIPOTUBIICHHE PACTEKAHNSI, TIOTEHIIUAI
Ha 3V. B oTienbHOM TEKCTOBOM (haiine
PE3yIbTaTOB MOXHO TIOCMOTPETh TOKH
IO IPOBOJHUKAM.
13. | IIporpamma oimst | @upma Safe | OcHOBHbIe PyHKIMH: http://www.sestech.com/Product | Pacmpocrpansiercst
pacuera 3Y Engineering Services & | - pacdeT 3a3eMIISIOIIUX YCTPOICTB s/SoftPackages/CDEGS.htm cBOOOIHO.
technologies Itd., | (mpou3BOIBHBIE TPYHTEI U

Monpeains, Kanana
(OO0 TexHomoruu u

yCIyTu B chepe
TEXHUKH
6e3omacHOCTH)

BO3IENCTBHS),

- pacuer napameTpoB JIMHUIN [ist
BO3/IYIIHbIX JINHKIA U NPOBOIHUKOB B
rpyHre unu kabeneii B TpyGe;

- pacuer pacrpeneseHusi TOKOB
Harpy3ku, K3 1 HMIyIbCHBIX TOKOB IO
MPOBOAHUKAM (HEATpaJH, SKpaHbl U
T.IL);

QHAJIM3 KATOIHBIX 3aLUUT CIIOXKHbIX
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https://meganorm.ru/Data2/1/4294814/4294814630.htm
https://meganorm.ru/Data2/1/4294847/4294847523.htm

Design System

9NEKTPUYECKHX LEIsIX, BKIFOUask IMHUH
C pacrpene/ieHHbIMH apaMeTPaMu C

s/orcad/pspice_a_d/index.aspx

Ne HaumenoBanue IIpaBoobnanarens, OGacTb IPUMEHEHUS Ucrounuk urdpopmanun VYcnosus
n/n MPOrpaMMel ABTOPBI pacnpoCcTpaHeHus!
TIOJI3EMHBIX COOPYKEHMH;
- MTHAYKTUBHOC, KOHOYKTUBHOEC U
€MKOCTHO€ B3aUMOMAENUCTBUE MEXIY
KabessiMu, POJIOKEHHBIMH [0 OHOM
Tpacce;
- aHAJIU3 3JIEKTPOMATHUTHBIX MOJIEH,
CO371aBAEMBbIX Pa3JIMUHBIMU
HCTOYHHKAMH,
8 EMTP-RV Paspabateaercst DCG | Pacuer mepexOQHBIX IPOLIECCOB B http://www.emtp.com/software/e | B cBobonHOi
- rpymIia no SIEKTPUYECKUX LIETISIX, BKJIOYast iuHuu | mtp_rv.html MPOAAKE.
KOOPAHHALIUH C pacIpeneIeHHbIMHU ITapaMeTpaMu
pa3padoTKH.
Unens DCG - Western
Area Power
Administration, the US
Bureau of Reclamation,
American Electric
Power service
Corporation, Electrical
Power Research
Institute, Canadian
Electrical Association,
Hydro One Networks
and Hydro-Quebec,
Central Research
Institute of Electric
Power Industry and
Electricité de France.
9 PisPice Ipunapnexur Cadence | Pacuer nepexoaHbIX MPOLIECCOB B http://www.cadence.com/product | B cBobonHo#

Hpoznaxe.
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https://meganorm.ru/Data2/1/4293842/4293842092.htm

Ne Haumenosanue IIpaBooOnanatens, OO0nacTb IpHUMEHEHHS Hctounnk nndopmanmu Ycnosust
n/n IPOrpamMMbl ABTOPbI pacrmpocTpaHeHust
y4E€TOM B3aUMHOTO BJIHSIHHS
EMF Workstation | ®upmei Enertech Komrmuiekt yTumur st pacdera http://www.enertech.net/emfw/d | Her cBenenuii o
2.5 MAarHUTHBIX U 3NIEKTPHYIECKUX Toiel ot | ownload/documentation/emfw25 | mponmaxe.
PA3IHYHOTO SJIEKTPOOOOPYIOBAHUS: pdf
JIUHWH, PEaKTOphI, baTapen http://www.enertech.net/emfmod
KOHJIEHCATOPOB, CHJIOBBIE /emfmod.htm
TpaHchOpMATOPBL, TPYOOTIPOBOIBI,
3a3eMJISIFOLIIME TIPOBOIHUKH.
MicroCAP Spectrum Software [TporpamMma pacuera 3JeKTPUIECKUX http://www.spectrum- B cBoGomHOI

1ieneil npu JFOObIX BO3EHCTBUSX.

soft.com/price.shtm

poaaxe.

TIpumeuanue. 13 3apyOeKHBIX MPOTPAMM MPEACTABICHBI JIAIIb HAHOOTIee PACTIPOCTPAHECHHBIC H TIPEICTABICHHBIC Ha POCCHICKOM PBIHKE.
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https://meganorm.ru/Data1/47/47473/index.htm
https://meganorm.ru/mega_doc/norm/tipovye-pravila/tipovye-pravila_0.html

NmoynabcHbIE MOMEXH

ITpunoxxenue J{

Tabmaua 1.1

HawnGospIie ypoBHE HMITYJIECHBIX ITIOMEX (CTETIEHB KECTKOCTH MCTIBITAHMH ) BO BTOPUYHBIX KaOesX NpH KOPOTKUX 3aMbIKaHHAX B
NEPBUYHBIX LETISAX

Tun xabensHoit Tun xabeneit Tpacca mpoknanku kabenei VYaembHoe CTeneHb KeCTKOCTH
KaHaIU3aLuK COMPOTHUBJIEHHE Kiacc Hanpspkerust OPY, kB
rpyHTa, 110 220 330 500 750
Om*m
ITapannenbHO OLUIMHOBKE HA
3 - BbIIIE 4
PacCTOSHMM MeHee 3M (nmuHA He PEKOMCHIYETC
napajuienbHoii Tpaccel Gonee 10m)
ITapannenbHO OLIMHOBKE Ha 100 4
Be3 skpaHa M | pacCTOSHUM MeHeeSM  (mivHa 400 BIIC 4 ——
6ponu napajuieNnbHoi Tpacchl 6ojee 10m) 1000 BbILLE 4 He pexoMeHIyeTcst
IlapannenbHO OIIMHOBKE HA 100 3 4 pbimic 4 | Beime 4 | Beime 4
paccTosiHuM MeHee 7M ([IMHA 400 4 Bomuc 4 | Bemme4 | Bemme 4 | Bhime 4
napajiiesbHol Tpacchl Gonee 10m) 1000 seme 4 | peome4 | Brme4 | Beme4 | Bomme 4
OTKpBITO WM B 3%/
IlepnieHnUKyJISIPHO OLITMHOBKE - 2
KaOeNbHBIX JIOTKaX
[lapannenbHO OLIMHOBKE HA 100 4 pomme 4 | Bomc 4 | Beime 4 | Bpmme 4
(mononsuTenbioe paccrostHuu 1M (nuMHa 400 4 Bommc 4 | Bemme 4 | Beime 4 | BhuIE 4
3KpaHHUPOBaHUE HE o
obecreauBaeTcs) napajuienbHoi Tpaccel 6osee 10m) 1000 4 pomme 4 | Bomme 4 | Beime 4 | Bemme 4
ITapanienbHO OIIMHOBKE Ha 100 3 4 poime 4 | Bouue 4 | Bhme 4
paccrosiHuu 3M (IauHA 400 4 ponnc 4 | Bemie 4 | Beiue 4 | Bemue 4
C skpaHoMm | mapajuiesbHO# Tpacchl 6onee 10m) 1000 4 spume 4 | Bemme 4 | Bbime 4 Bhome 4
wiu Oponeit | [lapanenbHO OIIHMHOBKE Ha 100 3 3 4 Bbllic 4 | BbOmcE 4
paccTostHum SM (1uMHa 400 3 4 Bomic 4 | Beime 4 | Bemie 4
HapaJuiesibHOM Tpaccel bonee 10m) 1000 4 Boime 4 | Beime 4 | Bpuue 4 | Bomme 4
IlapannenbHO OLIMHOBKE HA 100 2 3 3 4 4
paccTostHUU ™ (HJ'II/IHa 400 3 4 4 BBITIE 4 BbIIIC 4
napajuienbHoit Tpaccel 6osee 10m) 1000 4 Boime 4 | Beime 4 | Bemue 4 | Bhmme 4
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Tun kabenbHOU Tun xabeneit Tpacca npoknaaku kabenei VaenbHoe CreneHpb XKeCTKOCTH
KaHaJu3aLuu COIIPOTHUBJIEHUE Knacc nanpsxenust OPY, kB
TpYHTAa, 110 220 330 500 750
Om*m
IlepneHAUKYIAPHO OLIMHOBKE i} 1

ITapannenbHO OITMHOBKE HA 100 4 Bomnc 4 | Bomic4 | Beomc 4 | Bemie 4
paccTosHuM 1M (miuHa 400 4 Bemic 4 | Bemec 4 | Bemme 4 | BeOme 4
napayutebHO# Tpaccel 6omee 10m) 1000 4 Bomue 4 | Bemme 4 | Bemme 4 | BeOme 4
ITapannenbHO OITMHOBKE HA 100 3 4 4 Boime 4 | Bomme 4
paccTosHUHA 3M 400 4 Boime 4 | Bemme 4 | Bemme 4 | Bomme 4
1000 4 Bbiue 4 | Bbine 4 | Bbiue 4 BbIIIC 4
bes f’KpaHa U | TlapannenbHO OLIMHOBKE Ha 100 2 3 4 4 BhIIC 4
OpOHH paccTostHuE 5SM (1uMHa 400 3 4 Bpime 4 | Bpuue 4 | Bbime 4
napajuiesibHOH Tpaccet bonee 10m) 1000 4 Beimie 4 | Beime 4 | Bemue 4 | Bemme 4

[lapannenbHO OLIMHOBKE HA 100 2 3 3 4 4
paccTostHumn 7™ (1uMHa 400 3 4 4 BhImiC 4 | BhmHC 4
HapajuenbHoR Tpaccsl bonee 10M) 1000 3 4 Bhme 4 | Bemme 4 | Bomme 4

ITepneHAUKYIISIPHO OIIMHOBKE - 1
B metannuueckom
KaBETbHOM JIOTKE ITapannenbHO OIIMHOBKE Ha igg g g 3 - Iie ; i:iﬁz j
(Kokp=4) paccTosiHuH | 1\/1 (mnuHa

napaJIensHon Tpaccel Oomee 10m) 1000 3 3 4 Beume 4 | Bemme 4

ITapannenbHO OLIMHOBKE Ha 100 1 2 3 3 4
PacCTOsHUM 3M (IJIHHA 400 2 3 4 4 BbILLE 4
C 9KpaHOM | papammenbHoil Tpacchi Gonee 10m) 1000 3 3 4 4 BhIIIC 4

Hm MMapaniensHo OLIMHOBKE HA 100 1 2 2 3 3

Bpoxeit paccTosiHUM 5M (MHa 400 2 3 3 4 4
napamenbHoi Tpacchl bonee 10m) 1000 2 3 4 4 B 4

ITapannenbHO OMIMHOBKE HA 100 1 1 2 2 3

paccTostHud 7M (IJIHHA 400 1 2 3 3 4

napajuienbHoii Tpaccel Oonee 10m) 1000 2 3 3 4 4

IlepneHauKyNIApPHO OLIMHOBKE
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Tun kabenbHOM Tumn xabeneit Tpacca mpoknanku kabesei VaensHOE Cremenb )KeCTKOCTH
KaHaJIu3aluu COIIPOTUBJICHNE Kunacc Hanpsoxenust OPY, kB
IPYHTAa, 110 220 330 500 750
OM*m
[TapannensHO OIIMHOBKE HA 100 3 3 4 Bbime 4 | Bbime 4
pacctosHuu 1m 400 3 4 4 Boime 4 | Bbime 4
1000 3 4 4 BhIIIC 4 BhIIIE 4
[TapannenbHO OIIMHOBKE HA 100 2 3 3 4 4
pacCTOsIHUU 3M 400 3 3 4 BhIIC 4 BeIIIC 4
Bes skpaHa u 1000 3 4 4 Bomne 4 | momme 4
ITapannenbHO OIIMHOBKE HA 100 1 2 3 3 4
Opouu pACCTOSEIH SM 400 2 3 3 4 BoIe 4
1000 3 3 4 BoIIC 4 BHIIIC 4
[TapannenpHO OIIMHOBKE HA 100 1 1 2 3 3
B ssecpuves pocrom T e o e e =
HETIPEPEIBHON IepneHAUKYJISIPHO OLIHHOBKE - 1
MeTaLIIIecKol Tpybe [NapannensHO OIIMHOBKE HA
(Koxp=10) paccTosHuM 1M i 1 2 3 3 4
ITapannenbHO OIIMHOBKE Ha 100 1 1 2 2 3
pacCTOSTHUH 3M 400 1 2 3 3 3
1000 1 2 3 3 4
C 3kpaHOM | [TapasenbHO OIIMHOBKE Ha 100 1 1 1 2 2
wiy 6poHel | paccrosum Sm 400 1 1 2 3 3
1000 1 2 3 3 3
ITapannenbHO OMIMHOBKE Ha 100 1 1 1 1 1
paccrostHun TM 400 1 1 1 2 3
1000 1 2 2 3 3
IepnieHAMKYISIPHO OLIUHOBKE - 1
Bes skpaHa u
B nmomzemHoM 6p(£)HI/I - - He Gomnee 2
KabeTbHOM KaHaJe WIn
tonneie (Kaxp=100) C sxpanom - - 1

wiy OpoHeit

INpumeuanue: CTeneHb KECTKOCTH UCTIBITAHAN JaHA C YIETOM MOTPEIIHOCTH pacueTos (He Gonee 20%).
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MpunoxeHune E
3asemieHne aKpaHoB Kabeneit

1 MpaKTUyeckn Ha BCEX 3HepProobbeKTax Poccum npuMeHsroTca kabenn Tuna
KBBI3. OTcyTCTBME NPaBUIbLHOV TEXHONOrMM 3a3eMNeHUs 3KPaHOB Takux Kabenew u
NPUMEHSIEMble KOHCTPYKUMK LIKathoB NpuUBENM K TOMY, YTO MPUMEHSEMbIe Ha MpaKTUKe
Cnocobbl 3a3eMNIEHNs 3KPaHOB MPOTMBOPeYaT OCHOBHbIM Mpaswiam obecreveHns SMC
(pvic.E.1). Kak npaBuno, 3a3eM/IeHNE 3KPAHOB BbIMOHAETCS B BUAE KKOCUYKU».

«Kocnyka» - 0Tpe3oK cnasHHbIX NPOBOAHWKOB OMETKU Kabens unu ApeHaxHble
MpPOBOAHWKN  Kabeneid C  (hOMbIOBbIMWA  3KpaHamy,  ABAAKTCA  YAWBUTENbHO
Heath(heKTMBHbLIMM AN 06ecrneyeHns XOPOLIEro 3as3eMfIeHNs, AaKe eCn UX AJIMHa He
npesbilwaet 25 MM. KOCWMYKM yBEIMUMBAKOT MOCMEA0BATENbHYH WHAYKTMBHOCTL B
3a3eMNIAIOWEM  COeUHEHWM, KoTopas  OyfJeT [OMUHMPOBaTb B  MepefaTovyHOM
CONpOTUBNEHMU Mpu COOpKe. B3aMmHas MHAYKTMBHOCTb OTpe3ka Kabens, Ha KOTOpOM
BbIMO/IHEHA KOCWMYKa, MPOMOpUMOHaNbHas AMHe OTpesKa; A KOCUYKW ANMHOW 25 MM
B3aMMHas WMHAYKTUMBHOCTb COCTaBNSIET HECKONbKO HEH, YTO CywecTBEHHO 60/bLUe, YeM
JonyckaeTca Ans UHAYKTUBHOCTW YTEYKN TUMMYHOTO 3KPaHUMPOBAHHOTO Kabens.

CoefMHeHNE «KOCUYKOW» He MOXeT ObiTb PEKOMEH0BaHO Ana obecneyeHns IMC,
332 WCK/IIOYEHNEM HMW3KOYACTOTHbIX MPUIOXKEHWUA, He NpeACTaBAALMX OMacHOCTb C
no3uLUMU MOMEXO3MUCCUMN W BOCMIPUMMYMBOCTU. B nobom cnyyae ANMHA KOCUYKW He
LO/KHa npeBbIwaTs 30MM.

2 [na 3a3emieHns  9KpPaHOB PEKOMEHAYETCA MCMO/b30BaTb  CreuManbHYHo
KOHCTPYKUMIO B BUAE CreLuanbHbIX 3aXMMOoB (puc.E.2) ¢ 60MbLIOI MOLWaAbH0 KOHTaKTa.
Ee MOXHO pacnonoXuTb NO BCEMY MEPUMETPY HWDKHe 4vacTu Wwkada. Ana 60/bliero
uncna kabeneil, BO3MOXHO, YCTaHOBKAa [AOMO/HUTENLHOrO psfa B cepefuHe (ecniu 3To
BO3MOXHO MO YC/I0BUAM Y[006CTBa MOHTaXA).

OfHVUM 13  BapMaHTOB AN8 3a3eMEHWA  3KPaHOB  ABNSETCH  NPUMEHEHWe
cnewmanbHbIX pasbemos (puc.E.3).

Puc.E. 13a3emneHne 3KkpaHoB B BUAE «KOCUYKM» U3 ANVHHBIX NMPOBOLHWKOB
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rechnen.

ve IIUIIHUliy CAUCCUO *\J /9'

1 Mel3- und Signalkabel
(hier mit Geflechtschirm)

Measuring and signal cable
(here with braided screen)

2 Geflechtschirm freigelegt
Braided screen bared

3 Kabelschelle
Cable clamp

4 Kabeltragschiene (C-Schiene)
Cable mounting rail (C rail)

Puc.E.2 3a3emieHne 3KpaHOB C MOMOLLbHO CreLnanbHbIX 3aXKMMOB

Puc.E.3 ElpumeHeHWe crieunaibHbIX pasbeMoB
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ozemneHue akpaHa kabena muna KBBI2
NpU NOMOULU CNELUTNbHORO 3MKUMA

BHYMpEHHSS yacmb 3aKuMa

DIN—-pelika
SKpaH Kkabena (ponbea)

ME0HAY KUNka HAPYARHAA HACMDb 30XKUMA

usosauun kabena
Puc.E.4 3azemnenue sxpana kabens tuna KBBI»

3 OcHOBHOE NPABWJIO - 3KPaHBl KOHTPONBHBIX M CHJIOBBIX KaOened cieayer
3a3eMJIATh ¢ O0OMX KOHIIOB. JTOT CHOCOO SBISIETCS HAWIYYILMM JJIS CHIDKCHUS
cuH(a3HBIX TMOMEX, OCOOCHHO Ha CpEAHMX M BBHICOKMX dactoTax. KosdduuueHt
CHIKEHHS OCTAeTCs 3HAYMTENBHBIM (T.€. <<1) M Ha HM3KMX YaCTOTaxX, €CIM MpPU 3TOM B
COCTaB KpaHa BXOIAT MarHUTHBIE MaTepUAaNIBI (CTalb, TIEPMAILION, heppHT).

YacTHEIE cy4ad - JBOMHOE OSKpaHUpOBaHWe Kabenell, 3a3eMiicHHE Yepes
EMKOCTb MJIH YCTPOMCTBO 3aIlMTHI OT MEPCHAMPSIKSHUIA.

HHuoraa MOXXHO 00BEAMHUTE NPECUMYIICCTBA MMOCPECACTBOM HUCIIOJIb30BaAHNUA!

kalenell ¢ OBOHHBIM SKPaHMPOBAHHEM, IPU ITOM C JBYX CTOPOH 3a3€MILATh
TOJIKO BHEIITHUH dKpaH;

kabenell ¢ OOMHApHBIM 3KPaHOM, Y KOTOPOro OAMH KOHEL 3a3eMIIAETCS
HETIOCPEACTBEHHO, a APYroi depe3 KOHJACHCATOP (M MPEeAOTBPAIICHUS LMPKYIALNH
TOKOB HHM3KOM YacTOTHI) WM Yepe3 YCTPONCTBO 3aIUTHI OT TepeHanpsuKeHuit 11d TOTO,
9TO0BI O AKPaHy NPOTEKATN YaCTUYHO TOJMbKO TOKH K3 Mii TOKM MOJTHUY.

4 Ha pucE.5 mnokazansl BO3MOXHBEIE CIIOCOOBI BBINOJHEHUSA 333€MIICHUS
okpaHoB. Kakmeli cnoco® 3a3eMyIeHHA  COOTBETCTBYET  HEKOTOPOMY  YETKO
OIpe/IeTIECHHOMY Ha0Opy CHTyalui, NpPUBS3aHHBIX K pas3iM4HbIM THIIAM OOBIYHO
HCTIONh3YEMBIX Ha TIOJICTAHIUSIX MOJIE3HBIX CHUTHAIOB. DIEKTPOMAarHuTHasd 0OCTaHOBKA
OKa3bIBaeT BIUSHHE Ha 000pYHOBaHME HEMOCPENCTBEHHO WM, YTO OBIBACT Halle, depes
kaben. B mocnenHeM ciaydae ypoBeHb IOMEX M IIOPOT HEBOCIPMMMYKBOCTH 3aBHCHT, B
OCHOBHOM, OT JABYX (pakTOpoB; Tuma Kademsi M cmocoba TOAKTIOUEHHS;, THIA
mepenaBaeMoro curHama. Ilepseiii  daxTop Xapakrepmizyercs  KodpQuIHEHTOM
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OKpaHupoBaHusa. Bropod (akrop MOXkeT OBITH O0XapaKTepU30BaH BHIOM CHTHAIOB
(uudpoBble MM aHAIOTOBbBIE), AMILTATYAON (B BONBTAX HJIM aMmIepax) H 4YaCTOTHBIM
JMAa3oHOM.

Hwxe npuseneHa knaccudukaiys CUTHAIOB, COCTOSINAS M3 YETHIPEX KJIacCOB,
NPHUBEICHHBIX B INOpsAKe YOBIBAHHA YYBCTBUTENBHOCTH K 3JCKTPOMArHHUTHBIM
BO3MymeHUsAM (cMm. Tabm. E.1). Cnemyer OTMETHTh, OAHAKO, YTO XOTA B JAHHOM
Knaccupukany [UGPOBbIE U AHATOTOBBIE CHUTHAIBI OTHECCHHI K OIHOMY THITY
(pa3M4asch MHAEKCAMHU a U b COOTBETCTBEHHO), MOAOOHOE CPABHEHHE HMEET HEKOTOPHIC
OrPaHUYCHUS BCICACTBHE TOTO, YTO LU(POBBIE W AHAJIOTOBBIE CHUCTEMBI HAa MPAKTHKE
BEAYT ce0s COBEPIICHHO MO-Pa3HOMY.

Tabmuma E.1

KJ'IaCCI/I(I)I/IKaHI/ISI THUIIOBBIX CUTHAJIOB B MMOPAAKE YMCHBIICHUA YYBCTBUTCIIBHOCTH
K BHCIIHUM BO3MYILICHUAM

Ne O0b1u- TunuuHbIi
Bun curnana HbII YaCTOTHBIH

i/ ypOBeHb | nuamasoH

IMudpoBoit BBICOKOCKOPOCTHO# CHIHAJ

la HHU3KOTO yPOBHsI, Hampumep, RS422/V11, 0,1-5B |>20kI'u
G703, Ethernet
IITupoxononaocHbIi aHAIOTOBLINM CHUTHAJ, 10 MxB-

1b HarpuMep, OT U3MEpUTeNeH MoToka <10 MI'u
HEUTPOHOB 1B

IudpoBoit HU3KOCKOPOCTHOI CUTHAT
HU3KOT'O YPOBHs, HalIPUMED, OT
HMMIIYJILCHBIX TEHEPATOPOB ISl U3MEpPEHUM
ckopocTH win nojiokenus, RS232/V28

2a <20B <20 kI

AHanoroBbIii HU3KOYACTOTHBIH CHUrHaJ
2b HHU3KOI'O YPOBHsI, HalIpUMEp, OT AATYHKOB <1B <1xl'mg
HM3MEPEHUS TEMITEPATyphl WK BHOpaLmu

JlucKpeTHbIe CUTHAJIBI CPEIHETO YPOBHH,

3a HaIIpUMep, CUTHAJIbI YIIPABJICHUS HITH >10B <100 I
yKa3aHusA
AHaJIOrOBBIE CHIHAJIBI CPETHETO YPOBHS, 1-10 B

3b HanpuMep, OT AaTYHKOB TEXHOJIOTHYECKOrO <100Tu
KOHTPOJISL 4-20 MA

JMiCKpeTHbIe CUTHANBI BBICOKOTO YPOBHS,
4a HaINpUMep, CUTHAJIbI YIIPABIEHUS >50B <100 T
BBIKJIIOYATEISIMU U Pa3bEeAMHUTEISIMI

AHaJIOroBbIe CUTHAJIBI BHICOKOT'O YPOBHA OT >10 B>

4b TpaHCc(OpMAaTOPOB TOKA U HANIPSXKEHHS > 20 MA

<1kl

85



a) e)
] ) o [
b
|
6) )

=t
=

—_—

) K)
Puc. E.S TIpakTuueckue cnocoObl 3a3eMJIeH st KU U SKPaHOB Kabeneii:

O0aacTh NpUMeHEeHHs Pa3JIHYHBIX CIOCOGOB 3a3eMJICHHS SKHJI H YKPAHOB
KabeJiei.

Cxema ua puc. E5, a. 310 Hanboniee 4acTo PEKOMEHAYEeMbIii cnocol, TpH
KOTOPOM CHTHAJIbHBIE LIEMM 3a3€MJICHBl Ha OJHOM KOHIIE BO HM30EKaHWE MOSBICHUA
MOMEX MPOMBILIEHHO! 9aCTOTHI, a 3KpaH 3a3€MJICH Ha 000MX KOHLAX /Ul HAUIy4IIEro
CHIDKEHHUS BBICOKOYACTOTHBIX MIOMEX.

JanHas cxema MIMPOKO MCHOJIb3yeTCs I MOAKIIoYeHHs obopyaoBanus Ha PY
nojcrannuii (curHansl 4 B Tabn. E.1) u Juia moakmoueHHs kalenel ¢ cuTHaTaMu
VIPaBJICHUS WM IM(PPOBEIMYU CHTHAIAMU CPEOHEr0 YpoBHs (curHaiel 3 B Tabm. E.1).
CxeMa He MOJXOOWT JUIA TOJAKIIOUCHMs] Kabened ¢ UyBCTBUTEIBHBIMH CHTHajaMHU
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HHU3KOH 9acToTHl (2b B Tabn. E.1) B acHMMeTpUYHBIX (HECHMMETPHYHbBIX) IETAX; CXeMa
TAKKE MAaJI0 MOAXOJUT JUIs BBICOKOCKODOCTHBIX HHU(POBBIX IEmei, HE HMMEIOIHX
OTMIOPHOTO NOTeHIMana 3emim (cursain la B Tabun. E.1).

Cxema Ha puc. E.5, 6. IIpu maHHOI cxeme MOAKITIOUEHHS, KaK 3KPaH, TaK M
CHTHAJIBHBIE HKIITBI 3a3€MJISIIOT ¢ 00EUX CTOPOH.

JlaHHasg cXeMa ABJIAETCA HAWIYYIINM PELICHHEM AJIS BHICOKOYACTOTHBIX LieTeit
(curHan 1 B tabn. E.1), HO TpeOyeT HanM4mMsi OYCHb XOpouIeH (3KBUMOTCHIIMATBHOMN )
CETH 3a3€MJICHHA, KOTOPasd Ha IPAKTUKE MOXKET MMETh MECTO B CETAX MAJBIX Pa3MEpOB,
PAacITONI0KEHHBIX B OJJHOM 3/1aHUH.

B nelictutensHOCTH MO00H MPOMONLHBIN MOTEHIMAN 3€MJIH, BHE 3aBUCUMOCTH
OT NPHUYUH €r0 MOSABJICHUSA, Jaxe OyIyud CHMKEH 3a CUET SKPAaHHPOBAHMS, BCE PABHO
NOSABUTCA B BHAC CHH(A3HOH NOMEXM Ha 00OMX KOHHIAX (BEMMYMHA 3aBHCHUT OT
COOTHOIIEHHUS] CONPOTUBJICHUHA HATPY3KH).

OpHako, B faHHOH KoHQurypauuu cundaznoe M npoTuBodazHOe HANPSHKEHUE
UACHTHYHB JpPYr APYTY, BCJIEACTBHE YEr0 MAANBHEWIIEr0 CHUKEHHMS MOMEXM HE
npousoiaer. Ha HM3KMX yacToTax AaHHOW CXEMBI cleAyeT W30erarb, €civ Mo Lenu
[IEPENAtOTCs. CHUTHAIBI HW3KOH YacTOTHl WM OKHIACTCS TMOSABICHUE 3HAYMTEIBHBIX
MOTEHLMAJIOB 3a3€MIIMTENS HA HU3KHUX 4acTOTax.

Bo wm3bexanue 5TOro 3aTpyAHEHU OOBIYHO MPEANOYTEHUE OTIAeTCs
CHMMETPHUPOBAHHBIM CXEMaM COeAuMHEHHMA (cxema Ha puc. E.5B) mmm cxemam ¢
pas3zieNeHueM CUTHAIOB HU3KOH W BBICOKO# 4acToThl (cxema Ha puc. E.5, ).

Cxema Ha puc. E.1, B. B [maHHOH cxeMe HCHOONB3yeTCd MPHHIAI
CUMMETPUPOBAHMs L€NM, NpPM KOTOPOM HPHUCOEAMHSEMOE OOOpPYAOBaHME U
COOTBETCTBYIOIME CBA3M C CHTHAJBHBIMM IIENSIMHA  BBHITIOJHSAIOTCA CHUMMETPHYHO
OTHOCHUTENTLHO 3eMITH. B TaKoii 1ienu CpejiHIOn TOYKY MOXHO JH00 3a3eMIIsiTh, MO0 HE
323¢MJIATb.

JlarHas cxema OOBIYHO WCTIONB3YETCS IS MENEH AUCTAHIMOHHOTO YIPABJICHHUA,
HMEIOIIMX OOJIbIIYIO JUTHHY.

Okpan kalens 3a3eMyieH ¢ 00euX CTOPOH M 00EeCmeYuBacT SKPAHUPOBAHUE OT
NPOJONBHBIX BO3MYyHIeHH. JlaHHas cxema obnagaeT BecbMa OOJBIION CTOMMOCTBIO, HO B
TO YK€ BpeMs MO3BOJISICT M30aBUTHCS OT TIOMEX BO BCEM AMANA30HE YacCTOT - OT HU3KUX
(lemb CUMMETPMPOBAHA) 1O BBICOKMX (IPUMEHEHO SKPAHMPOBAHHE) M IMOITOMY
PEKOMEHIYETCA K IPUMEHEHHIO TPH Tepeiade CUTHAJIOB JII000ro TUMA.

Cxewmsl Ha puc. E.5, 1, 1. JlaHHBIE CXEMBI - 3TO OOBIYHBIE CXEMBI COCAUHEHUS 1T
nepeayy CUTHAJIOB HU3KOW 4acToThl (2a B Tabn. E.1) mpu Hanw4duM HW3KOYACTOTHBIX
BO3MYIIECHHU, TTO3BONAIONINE yIEPKUBATh BETMYUHY IPOTUBO(A3HON MOMEXU HA HU3KOM
ypOBHE (HECUMMETPUIHAS LIEMD).

I[aHHBIe CXCMbI TAK)KC MOryT HMCHOJIb30BATHCA IJIA neneu, K HC3a3CMJICHHOMY
KOHIY (HC 3alMUIICHHOMY OT IIPOAOJIBHBIX HOMCX) KOTOPBIX TOAKIHOYCHBI TOJIBKO
aCCHBHEIE JIH0O CJ1ab0 NOJABCPIKCHHBIC TOMEXAM 3JICMCHTHI.
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Ilpm cpaBreHun cxem Ha puc. E.5, r u E.5, a1 Buano, uro cxema E.1, 1 ¢
HE3a3eMJICHHBIM KOpIycoM 000pyAOBaHMS obecnieunBaeT GonbIIyIo
NOMEXO3AMUIIECHHOCTh, HO MOKET BBI3BaTh NMPOOJIEMBI B TUIAHE 3NIEKTPOOE30MAacHOCTH
(3HaYMTENBHOE HANpPSXKEHHE NPUKOCHOBEHHs). Takum 00pa3oM, JaHHas cxeMa OOBIYHO
HCNPUMEHAMA NPH HaIWuuM BOIM3M HEOONBIIMX 3JIEMEHTOB PaccMaTPHUBACMOrO
000pyI0BaHMsI KAKOTr0-TH00 3a3€MJIEHHOTO HHOTO 000PY/I0BaHUS.

Cxema Ha puc. E.5, e. B nanHoi#t cxeMe ocnabiieHre MexaHW3Ma CBSI3H MEXIY
TOKAMH HHU3KOW M BBICOKOW 4YacTOTHI [JOCTHTaeTcs 3a CUET KOHIAECHCATOPOB,
MO3BOJIAIOMMX TOJYYUTh CHHXKEHHE TMOMEX BBICOKOW 4YacTOTHI 3a CUeT ABOIMHOrO
3a3eMiicHHsl 0€3 OMaceHWii TOSBIECHUS MNPOTHBO(A3HBIX MOMEX HHU3KOH YacTOTHI
BCJICACTBUC HCCUMMETPUIHOCTH LICIIH.

3a3eMJICHUE CHUTHAJIBHOM 1IN Ha BBHICOKHX YaCTOTaX MOXKET NpOUCXOOUTH 3a
CUCT NMAapasUTHLIX €MKOCTEH WJIM HAJIMYMS KOHACHCATOPOB IJIA ocja0IicHUs MeXaHu3Ma
CBA3H.

Cxema Ha puc. E.5, k. Cxema 00beIuHSET B ce0€ JOCTOMHCTBA cxeM Ha puc. E. 1,
a u E.1, r obecneunBas XOpOILIYIO 3alIUTy OT MOMEX BO BCEM Juana3zoHe 4actor. [lo
ITOU MPUYMHE CXEMa MOKET MCHOJIb30BAThCA T MEPEAaud HU3KOYACTOTHEIX CHTHAJIOB
HU3KOro ypoBH: (2 B Tab. E.1) B cnoxuxoit OMO.

Cxema Ha puc. E.5, 3. CxeMa ¢ KoakcHalnbHBIM KaOeleM ¢ 3a3€MICHHEM Ha
000MX KOHLAX OOBIYHO WCTOJIB3YETCS AJs IEPENAaYd CHIHAJIOB BBICOKOH YacTOThI
0o0OpyIOBaHMIO, HE TOMBEPKCHHOMY BO3ACHCTBHIO TOMEX HM3KOW WM BBICOKOIA
YacTOTHl, B YaCTHOCTH, PaAMo000pyAOBaHMIO, paboraiomieMy B auanmasone CBY,
pabodre 4acTOThl KOTOPOTO MHOTO BBILIE YACTOT OOBIYHO BCTPEUAIOLIUXCS TIOMEX.

Takasd cxema TakkKe 4acTO HCHONb3YeTCA A Mepenadll BBICOKOCKOPOCTHBIX
mugpoBbix curHajos (la B Tadn. E.1) Ha HeOombIMe pacCcTOAHUS (HECKOJIBKO ACCATKOB
METPOB) TPH HATMUYHMHK XOPOIIero 3a3emiutens (cM. cxemy Ha puc. E.5, 6).

Cxema NpUMCHHUMA U IIPA OOIBIIINX PacCTOAHUAX, €CJIM B3aUMHOC NCPCAATOYHOC
CONPOTHUBJICHUC HCBCIIMKO, TOKH ITIOMEXH OIPAHUYCHBI HAJIMYUEM XOPOIICTO 3a3CMIINTCIIA
WIIA 3a3€MJICHHOT'O MPOBOJHMKA, ITAPpaJJICIIBHOTO kabemo.

Cxema Ha puc. E.5, n. Cxema ¢ KoakCHalbHRIM Ka0eleM C 3a3eMJICHHEM Ha
OHOM KOHIIE MPHUMECHAETCS BE3IE, TI€ TOKA MOMEX HU3KOH 4acTOTHI II0 BHELIHEMY
MIPOBOAHKKY MOTYT TOBJIUSTH HA MOJIC3HBIN CUTHAI.

[TpuMepoM TakOTO CiTydass MOKET OBITh COCAMHEHNE OTJEIBHBIX 323€MIIUTEICH.
Kpome TOro, maHHOE€ COEOMHEHHE MOMKET HCIOIb30BAThCA U MOJKIIOUEHUA
MEPEHOCHOTO 000PY/I0BAHUS, HAPUMED, BUACOKAMED, MOHUTOPOB, U T .II.

ITpy HEOOXOMMMOCTH MEPEHOCHOE O0OPYIOBAHME MOXHO 3a3¢MIIATh Yepe3
KOHAEHCATOP.

OueBuHO, UTO MOA0OHO cxeme Ha puc. E.5, kK, MCnoib30BaHHe KOAKCHATBHBIX
TPEXTPOBOAHBIX (TPUAKCHATBHEIX) KaOenel MOXKET HMHOTAa MOMOYb PEIIMTh BCE
BO3MOXHBIC MPOOJEMBI OMEXO3AIIMIICHHOCTH W, TakuM 00pa3oM, MOXeET OBITh
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PEKOMEHJI0BAHO NJI OYEHb UYBCTBHUTENIBHBIX CETEH, HCIONB3YEMBIX, HAPHMEp, IIIA
nepena4y cUrEanos 1 B tabn. E.1,.

Cxema Ha puc. E.5, k. Ilomobuo cxeme Ha puc. E.5, e. maHHas cxema
00eCcIeYnBAET XOPOLIee SKPAHUPOBAHUE BBICOKMX 4acTOT 0€3 BPENHBIX BO3ACHCTBUIA,
CBA3AHHBIX C IIPOTCKAHUEM TOKOB HHU3KOW Y4aCTOTHI.

5 IIpu BeIOOpE THIA KAOEST MOTYT IOMOUb CIEAYIOIE O0IIMe PEKOMEH AAIIH;
- IIprMeHEHUs BUTHIX Iap CYIIECTBEHHO CHIKACT HABEICHHBIE IIOMEXH.

- KoakcunansHbie Ka6eJ’II/I, HECMOTPS Ha UX paCNpOCTPAHCHHOCTE MJIA MEPEAavINn
BBICOKOYACTOTHBIX CUTHAJIOB, HC OUCHD XOPOIN I 4aCTOT HAKE CPCOAHUX.

- OkpaHbl B BHIC OIUICTKA 110 HApPY/KHOM TOBEPXHOCTH Kabens 1o
HIEKTPHIECKIM TapaMeTpaM MPEBOCXOMIAT 3KPaHBl B BHIE CIMPAIBHO HAMOTAHHOU
(ospru. KauecTBo OIUIETKY JyUIlle, YEM BEILIE €€ MIOTHOCTD.

- OmeTka 1 ombra TeM JydIne, 9eM TOJILE OPOBOJIOKA MM MaTepuai (oibry,
TIOCKOJIBKY 3T0 00eCIeunBaeT yBeTMIEHIE IIPOBOANMOCTH.

- IIponompHas ycTaHOBKa (OJBIH JIydINE, YeM CIHUpPAJIbHAs, HO OHA JOCTaTOYHO
KeCTKasd 1 TPYIHO U3rubaeTes.

- BHemmHwii skpaH B BHAE OIUIETKM M (JONbrM, WIM [OBOMHON OILIETKH,
3HAUMTEIBHO JIYYIE, 4YeM OJWHOYHBIA DJ5KpaH, AaXe B TOM Clydae, €CJId JBa
JKPAHUPYIOLMX CJI0S HE U30JMPOBAHEL OJMH OT Apyroro. Jlydmas koH(urypauus ans
kaOenel ¢ 3KpaHOM B BHJAE OIUIETKM M (DOJNBIM, KOTAA OIMUIETKA HAXOJUTCS MPOTHUB
MPOBOASALICH CTOPOHBI CIIUPATEHON (GOIBTH.

- OTnenbHbIE BUTHIE TTaphl (TPOWKH, YETBEPKHU M T.I.) B 00LIEM SKPAaHUPOBAHHOM
Kabene MOTyT HY)KAaThCsl B MHIMBUAYATbHBIX SKPAHAX A MPEXOTBPAIICHHS €MKOCTHOM
HEePEKPECTHOM TOMEXH MEKITY CHTHAIBHBIMHU [IPOBOIHUKAMH.

- MHOTrOCI0MHBIE 3KpaHBl C M30JALMEH MEXKIY 3KPaHHBIMU CJIOAMH B OOILEM
clIydae JIydIie, 4eM 0e3 N30JIAIHH.
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[Tpunoxenune X
Bri10op ceyeHUs 3J1eMEHTOB 3a3eMJISIIOIIHX YCTPOiicTB

JlomycTiMble TOKM KOPOTKOTO 3aMBIKAHHS UL 3JIEMEHTOB 3a3eMJBIIOLINX YCTPOMCTB
ompenenstOT TI0  CIEAYIOIIEMY BBIPQXKEHHWIO, HCXOMA U3 jJonyctumoii mo IIYD
TEMIIepaType HarpeBa

I mon = L >
S;[onq

rae S - IOMEPEYHOE CEUCHHE MPOBOJHMKA WM JKpaHa KaGeIIS, MM, Sron -

JOMTyCTUMOE CEUEHUE I TOKA B 1 KA MPOAOIDKUTENEHOCTRIO BO3EHCTBIA 1 CEKyHAa; (

- K09 (PULUEHT, YUUTHIBAIOIINN IPOAOKUTENBHOCTh BO3ACHCTBHSA TOKA

[\/t+o,o9, t<lc
q= .
10,84; , t>lc

3HaueHus S;oy IpUBeaCHB! B Ta0I. XK. 1.

Tabmuua XK.1
HomycTuMoe cedeHne Sy A5 TOKa | KA AnuTensHOCTHIo 1 C.
Tun snemMeHTa Syon
MMY/KA
TopH3oHTaNbHEIA CTAILHON 3a3€MIINTEND 14,0
3a3eMIAO LA MPOBOAHKUK U3 CTAIH, MIOJCOSIMHEHHBIH K anmapary 16,5
I'opu3oHTaJIBHBI METHBIN 3a3€MIIMTEND 4,6
3azemiArOLIMT IPOBOMHUK U3 MY, IOACOSTMHCHHBIN K aImaparty 5,4
Apmarypa xejie300eToHa 30,3
CBuHLOBas 000J104Ka Kabens ¢ OyMaKHO#H NPOMUTAHHON M30JISLHEH Ha 40.0
HanpsikeHnue 10 kB >
CeuHLOBas 000J104Ka Kabens ¢ OyMakHO#H NPOMUTAHHON M30JISLHENH Ha
54.1
Hanpspkerue 20 - 200 kB
AmomuHueBas 000J04Ka (3KpaH) kabes ¢ MOJHBHHIIXIOPUIHOM 1 15.0
PpEe3UHOBOH N3oIsIIHUei ’
AmomuHueBas 000J104Ka (3KpaH) Kabes ¢ MOJHATHIICHOBOI H30JSILHEN 16,4
Mennblii 3xpaH kabes ¢ MOIMBUHWIKJIIOPUIAHON U PE3HHOBOH H30JISLIUEH 10,0
Mennsiii 5xpaH kabess ¢ HONUITHIICHOBOM U30JIsILHei 11,0

I'paduku 3aBMCUMOCTEH 3HAYCHMI JOMYCTUMBIX TOKOB OT MOTICPCYHBIX CCUCHHI
JJIEMEHTOB JUIA PA3fIMYHBIX MaTepHalioB W BpeMeHH Bosxeiicteusa K3 ne 6omee 0,1
(BpeMst paboTBI OCHOBHOIM 3aIUTHI) ¢ MpUBeAeHBI Ha puc. XK. 1 -)K.7.
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Puc. XK. 1 onyctumblii TOK K3 fns cTaibHbIX MPOBOAHMKOB FOPU30HTA/IbHOTO 3a3eMNTENS 1
3a3eM/IAoLLEero NPoOBOAHMKA, NOACOEAMHEHHOMO K annapary, Npu BpeMeHu Bo3aelicTBms He 6onee 0,1 ¢

Puc. XK.2 OonycTuMblil TOK K3 s MefiHbIX NPOBOAHNKOB rOPM30HTaNbHOIO 3a3eMANTENS 1
3a3eM/IAoLLEero NPoOBOAHMKA, NOACOEAMHEHHOMO K annapary, Npu BpeMeHu Bo3aelcTBms He 6onee 0,1 ¢
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S, Mm2
Puc. XX.3 Oonyctumblii Tok K3 a1 apmatypbl )ene306eToHa npy BpemeH Bo3gencTtans He 6onee 0,1 ¢

Puc. XX.4 JonycTumsblii TOK K3 ans CBMHLOBOI 060/104KM Kabeneit ¢ 6yMaXKHOR NPonUTaHHOM
n3onsumeit Ha HanpskeHne o 10 kB 1 (20 - 200) kB npw BpemeHu Bo3aeiicTBMs He Gonee 0,1 c.
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Puc. XK.5 Jonyctumblii Tok K3 ans antoMMHNEBOR 060104KN Kabens ¢ MOANBUHUAXNOPUAHOK nan
pe3nHOBO 1301aUKeld U NONNITUIEHOBOW N301ALMEN NPW BPpEMEHN BO3AeiCcTBMSA He 6onee 0,1 ¢

Aors

S, MM2

Puc. XK.6 JonycTumblii Tok K3 gna antoMUMHUEBOTO 3KpaHa Kabens ¢ NoNUBUHUAXIOPUAHOR nnn
PE3VHOBOW N30MALMEN U NONN3TUIEHOBOI N30NSLUMER NpyU BPEMEHN BO3AelicTBMA He 6onee 0,1 ¢
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Puc. XK.7 Jonyctumbliii TOk K3 ans MefHOro akpaHa kabens ¢ NoAMBUHUNXI0PUAHOR MW Pe3nHOBOW
M30/15ILIMEN 1 NONMM3TNEHOBOI M30MLMEN NPY BPeMEHW BO3aelicTBUS He 6onee 0,1 c.

2 MOroHHbIe CONPOTMBEHNS MPOBOAHNKOB M 3KPaHOB Kabenei Ha
MPOMbILI/IEHHOM YacToTe

Mpn pacueTe HanpsKeHWA Ha 3Y W TOKOB, MPOTEKAOLIMX M0 MPOBOAHMKAM W
3KpaHam Kabeneli HeO6X0AMMO UMETb [aHHblE O MOTOHHbLIX aKTUBHBLIX W UHAYKTUBHbIX
COMPOTUBNEHWIN 3a3eMNSAOLLMX MPOBOAHNKOB U 3KPaHOB Kaberneid.

3aBMCMMOCTW MOFOHHbLIX COMPOTMB/IEHUIA ANA NPOBOAHUKOB M3 CTa/M U Meau OT
NX 3KBMBAIEHTHOrO AMamMeTpa NpuBeLeHbl HUXKe.

0,045
0,040
0,035
0,030
ro, X0, 0,025
Om.m 0,020
0.015
0.010
0,005
0,000

Puic. XK.8 3aBMCUMOCTb MOFOHHbIX aKTUBHOTO /Z i UHAYKTUBHOIO X0 CONPOTUB/EHUIA CTaNbHOMO
MPOBOAHKKA OT AnameTpa d
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Puc. XK.9 3aBMCHMOCTb MOTOHHbIX aKTUBHOTO 10 U MHAYKTUBHOTO X0 COMPOTUB/IEHNIA MEAHOTO
npoBojHWKa 0T anameTpa d

Puc. >K. 10 3aBMCMMOCTb MOrOHHOr0 COMPOTUB/IEHNSA MeAHOr0 3KpaHa ro-1oT ero Hapy>Horo
anametpa d
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Puc. XK. 11 3aBUCUMOCTb NOrOHHOIO CONPOTUB/IEHUA aNlOMUHWEBONO 3KpaHa zo-IfoT ero HapyXHoro
anametpa d
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IIpunosxenue 3

Koadpuumentsl 3xpaHnpoBanust

1 Meroauka pacuera

DKpaHupylolee CBOMNCTBO KaOeNbHBIX JKPAHOB, JIOTKOB, KAHAJIOB W JPYTHX
9JIEMEHTOB OOBACHAETCA TEM, UYTO MCTOYHWK TOMEXM WHIYIUPYET B SKpaHe TOK,
SIIEKTPOMArHUTHOE MOJIE KOTOPOTO KOMIIEHCHPYET JIEKTPOMATHHTHOE TOJIEC MOMEXH.
JInsg mosiydeHuss BBICOKOro KO3(pQHUIHUeHTa 5KpaHUPOBAHUI CIEAyeT 00eCIeYnTh KaK
MOXHO Gojlee HW3KOC CONPOTHUBICHHE KOHTypa, MO KOTOPOMY MPOTEKaeT
sKpaHupyromumii Tok. Ha wactorax a0 10 MI'L 3kpaHUpYIOIIHii TOK NPOTEKAET TI0 IKPaHY
U Yepe3 TOYKH 3a3eMIICHUS SKpaHa 3aMbIkaeTcs B rpyHTe. Tonbko Ha yactotax 6onee 10
MI 11 5KpaHEPYIOTH#H TOK MOXKET 3aMBIKAThCA YEPE3 EMKOCTH MEXIY SKPAHOM W 3eMJIeH,
a TaK Jke B caMoM dkpane (puc. 3.1).

f<10 My
A -
]

e
}T L

Puc. 3.1 ITyTu npoTeKaHus 3KPAHUPYIOIIUX TOKOB B 32BUCUMOCTH OT YaCTOThI [IOMEXH.

YacroTa momex, UMeroIUX MecTo Ha Tepputopun OPY u 3PV, kak npaBuiio, Huxe
10 MI'ry (cm. tabm. 3.1). Tostomy mii obecniedeHus 3QGEKTHBHOTO SKPAHUPOBAHHS
HOMEX HeOOXOAMMO 00eCTIeUnTh MIHIMAILHOE CONPOTHBIICHHE KOHTYPA, IO KOTOPOMY
MPOTEKAET JKPaHUpYOUmuUii TOK. OT0 ofecrednBacTcs HAAEKHBIM TabBAHIIECKIM
TPUCOCIUHCHNEM 3KpaHa Ha o0emx CTOpoHaxX K 3V MpOBOAHMKAMH ¢ MHHHMAJIbHON
HMHIYKTABHOCTBIO. Bce mpuBeAeHHBIE HIDKE JaHHBIE N0 K03 dummeHTam
SKPAHWPOBAHHMSA  BEYWMCICHBl UL OKPAHMPYIOLIMX  JJIEMEHTOB  3a3€MJICHHBIX
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(mpucoeauHeHHBIX K 3Y) ¢ ofeux cropon. Meroguka pacuera kodduimeHToB
9KPAHHPOBAHHA UL 3TOrO Cily4as M3JIoKeHa B [1].

Tabmuna 3.1
Yacrorta TMOMEX, CO3AaBACMEIX pPa3JIMIHBIMU UCTOUYHUKAMH

Hcrounnk nomexu OcHoBHas

4acTOTa
KommyTauun, npoou snextpuueckoii U30is1uu, cpabarpiBaHiie pa3psaHUKOB B 50-1000 xI'u
NEePBUYHBIX LIEMAX BbICOKOro HampsikeHus OPY
KommyTanuu, npobou smekTpudeckoil H30IsimH, cpabaThiBaHue PaspsaHUKOB B 1-5 MI'u
NEePBUYHBIX LEMAX BBICOKOro HampsixkeHus 3PY
KommyTanuu, npobou snekTpudeckoil H30IsuH, cpabaThiBaHie PaspsaHUKOB B 7030 Ml
NEePBUYHBIX LieNsX BbICOKOro HampsokeHns KPYD
ITonckokn NOTEeHUUANOB BCleACTBHE NpoTekanus Tokos K3 uepes 3asemironine 50T
YCTPOICTBA
IlepBblil yaap MOJHUH 25xI'y
Ilocnenyromue yaapbl MOJIHHH 1 MI'u

Puc. 3.2 Cxema 3amelnenus s pacdera koddduipienTa sxpaHupOBaHHSL.
Hupexc 1 COOTBETCTBYET SKPaHHPYEMOMY IPOBOAY, UHACKC 2 - KOHTYPY, T€HEPUPYIOLIEMY MOMEXY,
HHIEKC 3 - 3KpaHy. R - CONMPOTUBIIEHHE IPYHTA.

Kos¢pduuuent sxpanuposanus K > 1 wis TuHAY ¢ 323¢MJIEHHBIM ¢ 00EUX CTOPOH
HKPaHOM OMPEAEIAETCS U3 OOLIETO BHIPAXKCHUS
_ R+ R+ jol,

Zl+ jaol,
rae / - IpOTAXKEHHOCTh CHCTEMBI,
Z,=(R,+jwL,)/1 - NepeAaTOYHOE CONPOTHBIICHHE;
R, —aKTHUBHOE COMPOTUBJICHUE YKPaHa,
L,=M;; - L;-- nepenatoyHas UHIyKTUBHOCTB,
L;-WHAYKTUBHOCTB 3KPaHa,
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M3 -B3aMHas MTHAYKTHBHOCTD MEXKAY SKPAHOM U JKUJIOH;

R,; - COTIPOTUBJICHHE MYTH TMPOTECKAHMS TOKA B 3EMJIC;

Lg - coOcTBEHHAs HHAYKTUBHOCTH 333EMIIIONIMX BBIBOJIOB SKPaHa (BENMMIMHON OKOIO 1
MK[ H/M).

Jnsa pacuera K03pQUUUEHTOB SKPaHHUPOBAHHMS NPOTHKEHHBIX 3KPAHUPYIOLIUX
JNIEMEHTOB (KaOENBHBIX OSKPAaHOB, CTANBHEIX TPYy0 KOpOOOB W T.JI.) HEOOXOTHMO
BBIYUCIINTH 3HAYCHUA NEPEUMCICHHBIX NIAPAMETPOB € YUETOM CKUH-d(deKTa B METAITE H
rpyHT B kene3006eTOHHBIX KaOCNbHBIX KaHAllaX, JIOTKaX W 31aHUAX OCHOBHBIM
SKPAHUPYIOLIHM 3JIEMEHTOM SIBIIIFOTCS CTAIHHBIE CTEPKHH apMaTypbl. B KUPTHIHOM
3JaHHK SKPAHMPYIOLIMMHU BIEMEHTAMH SIBILIIOTCS TPyObl BOAONPOBOAA, OTOIUICHHS, a
TaKke OsNekTponporoaka. B [2] ko3dduimeHTH SKpaHWpOBaHHMS CTEH 3AaHMIA
MPEUIaTaeTCsl BRIUYUC/IATD, IPEACTABIIAS UX B BUJIE METAIUTMYECKUX ceTok. KoaddumueHt
SKPAaHUPOBAHUA AIFOMUHUEBON M MEIHOM CETKH HA BCEX YACTOTAX COCTABIIAET

k=2
w
Jis cTajgpHO# ceTkd: Ha wacTote ~25 k[
_ 8,5
w1+18-107¢/72

Ha gactote ~1 Ml

s Jr~200,
r7Ie w - pa3Mep suediku; 7 - pagruyc npyTKa.

Pacuer ko>ddurmenta sxpaHUPOBaHUS METALUTUUCCKMX WIKA(GOB MpOBEACH MO
COOTHOIIEHMIO U3 [3] 1Tt cheprIeckoro 3KpaHa.

K =cosh(kt) + %(F + %) sinh(47) ,

rac
k=yjwou F=hn/u,,

O, J4. - HICKTPONMPOBOJHOCTb M OTHOCUTEINTBHAS MAarHUTHAS TIPOHHIIAEMOCTD
Marepuana; @- yrioBas 4acToTa; o - paauyc chepuaeckoro 3KpaHa; ¢ - TONIIUHA
CTEHKH 3KPaHa.

2 Pe3ysbTaTsl pacuera Ko3(pGpHuueHToB 3IKpaHNPOBAHAS
Ha puc. 3.3- 3.10 u B Tabmuue 3.2 MpUBEREHH 3HAUYCHHS KOIDPUIHEHTOB
SKPAHUPOBAHUS JaCTO MCIIOIB3YEMBIX SKPAHUPYIOMIUX 3IEMEHTOB.
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Puc. 3.3 CpaBHutensHble KO3(hOUIIUSHTH! SKPAHUPOBAHUS PA3IHYHBIX SKPAHHPYIOIIUX 3JICMEHTOB
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YacToTa, 'y

Puc.3.4 KoaypuumeHts! 3kpaHupoBaHms KabelbHbIX SKPAHOB

100



100

1 I L1 1111 1 BN NN 1 L1 1111 1 L1 1111 1 AN NN 1 L1 11191
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7

Puc. 3.5 KoaddurmeHTs! 3xpaHHIPOBAHNS METANIOPYKABOB PA3IIIYHOTO JTHAMETPA

1000

100 |

10" 10° 10° 10* 10° 10° 10’
YacroTa, 'Y

Puc.3.6 KoahduuneHTs! 5KpaHAPOBAHHS CTANBHBIX TOJICTOCTEHHBIX TPYO Pa3IMIHOTO JUAMETPA
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Puc.3.7 Koad duirieHTsl 3KpaHUPOBAHHSI CTATBHBIX JIOTKOB PA3JIMYHOTO CEUEHUS

100

10
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YacToTa, 'y,

Puc. 3.8 KoapuiirieHTs! 5KpaHUpOBaHHUS CTANBHBIX KOPOOOB Pa3IMYHOTO CEYEHHsI
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YacroTa, 'y

Puc.3.9 KoadduririeHTsI S5KpaHUpOBaHHS KeTe300€TOHHBIX KaHAJIOB H JIOTKOB (P o0ecredeHrn
HEMpPEepPbIBHOCTH 3JIEKTPUUECKOTO COSAUHEHHS)
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10000
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100

10

1 R RETY 1 AN EEET] BN R R 1 [ EEET] B EEET] I [T
10" 10° 10° 10 10° 10° 107
YacToTa, Ny,

Puc.3.10 KosdduumeHTs! 5kpaHnpoBaHus] METAJUIMYECKUX IKa(hOB
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Tabnuma 3.2

KoaddunmeHTs 3kpaHIpOBaHHS CTEH 34aHUIA.

Bun 3nanus Kupnuunoe C MeTa/TIYecKuM H3 cboproro
KapKacoM JKene300eToHa

Kosdpdpuuuenr 3 10 30

SKPaHUPOBAHHA HA

yacrore 25 kI

Kosdpduuuent 3 8 20

3KpaHI/lp0BaHl/Iﬂ Ha
yacrore 1 MI'g

468 c.

Crucok smrepartypsi aas [pusoxenus 3

1. PykOBOZCTBO 1O 00ECIICUEHIIO IEKTPOMArHUTHOM COBMECTMMOCTH Ha
JNIEKTPUUIECKHX CTAHIMAX U MoAcTaHuuaX. [ToarorosnaeHo PaGoyeii rpynmoit
CHUI'PE 36.04:«OMC Ha 31eKTpHUYECKIX CTAHIUIX W MOACTaHImsAXy. 1977, 196 c.

2. Craggapr MOK 62305-2003. MoyH#e3ammTa.

3. [ITBab A. DneKTpOMarHUTHAs COBMECTUMOCTh. M: DHeproaroMuzaar, 1995,
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IIpunoxenue U

Tunosbie pemenus no odecnevenno IMC BTOpHIHOIO
000pyI0BaHHS H CHCTEM CBSI3H Ha 3JICKTPOCETEBBIX 00bEKTaX

N.1 O0mme nos10xeHnst

B coorBerctBuu ¢ tpeboBanusmu crangapra OAO «OCK EDC» CTO 56947007-
29.240.10.028-2009 «HopMBI ~ TEXHOMOTMYECKOTO IPOEKTUPOBAHUA  MOACTAHLMHA
NEPEMEHHOI0 TOKA C BBICHIAM HAmNpsokeHUeM 35-750 KB» NIPOEKT 3IEKTPOCETEBOro
o0beKTa JOJDKEH coepxkath pazaen no SMC.

Ilpy TPOEKTHPOBAHHM OOBEKTOB HOBOTO  CTPOUTENILCTBA, TEXHHYECKOIO
niepeBoopykeHus U pekoHCTpykiwmu [IC 110 kB u BhIIEe XOKEH OBITH BBIMONHEH
KOMIUIEKC ~MEPONpUATHiL, 00ECNEUNBAOMMX HNEKTPOMATHUTHYIO COBMECTUMOCTB
yerpoiicts P3A, TTA, ACY TII u cBa3m.

OCHOBHBIE MEPONPHUATHS JOIKHBI BKITIOYATD!

- KOMITIOHOBOYHEIE PEIICHNS 00BEKTA,

- BBIIOJIHCHHUE 3aLUTH BTOPUYHBIX LENEH U YCTPOHCTB OT 3JEKTPOMAarHUTHBIX
BO3ACHCTBUIH MOJTHHAM,

- BEIOOP 3a3eMIITFOLIETO YCTPOMCTBA MOACTAHINH TO yeaoBusiM OMC,

- BBIOOP Tpacchl IMPOKJIaAKy KaOeMbHBIX KaHAIOB, THIIA Ka0enbHON KaHANIM3aIH C
yuetoM TpeboBanmii IMC;

- BHINOJHEHUE 3alIUTBl OT CTATUYECKOrO JNMEKTPUYECTBA M APYIUX
UIEKTPOMATHUTHEIX BO3IEHCTBUI.

Meponpustusa no odecneueHuo TpeOOBaHUi HMEKTPOMATHUTHOM COBMECTHMOCTH
Ha OOBEKTaX TEXHWYECKOTO TIEPCBOOPYKEHHS W  PEKOHCTPYKIHH  JIOJDKHBI
pazpalaThiBaTbCd  C  Y4E€TOM  PE3ylbTaToB  NPOBEACHHBIX  0OCIENOBaHWMIA
JJIEKTPOMAarHuTHOH 00CTaHOBKY, B T.4. ¥ Ha [1C npoTrBOnonoxHex koHos BJI 110-750
KB, I'Zie ycTaHaBIMBAOTCA MUKPOIIPOLIECCOPHBIE yeTpoiicTa P3A, TTA, cea3u.

B IIpuioxeHud OpeAcTaBicHbl NPUMEPHL BLUIOIHEHHS Pa3fEliOB HNPOEKTOB IO
OMC 1 TUIIOBBIX AIIEKTPOCETEBBIX 00BEKTOB!

- OJHAasA peKOHCTpyKuus moacranimu 330/110/10xB ¢ OPY;

- HOBO€ CTpOUTENbCTBO noacrannuu 500/220/110/20xB ¢ KPYD;

- HOBOE CTPOMTENbCTBO NoAcTaHLuu 220/20kB ¢ KPYD u OTKpBITOM 4acThio;

- HOBOE CTPOUTENBCTBO moxacTaHrmu 500/220/10kB ¢ moSTamHBIM BBOAOM B
skcrutyatario OPY 220xkB u OPY 500kB,;

- YCTaHOBKA MHKPOIPOLECCOPHBIX YCTPOHCTB P3A Ha OTAENBHBIX JHMHMSX
JICHCTBYIOIIEH TOACTAHIIN.

.2 IToaHas pexoHcTpyknus noacranumuu ¢ OPY 330xB n 110xB

N.2.1 IlpoexkTHble pemieHUss N0 ofecHeYyeHHI0 JOMYCTHMBIX YPOBHeId
BO3eiicTBHII HANPSDKEHHs] M TOKOB NPOMBIIIJIEHHOH YACTOTBI Ha BTOPHYHOE
000opyaoBaHte IPH KOPOTKHX 3aMBbIKAHUSAX HA 3€MJII0

I1C mocne peKOHCTPYKIMK IPEACTABIAET COOO0M OTKPHITYIO MOACTAHIMIO, HA
KOTOpo# pacnonoxeHsl: OPY-330kB, OPY-110xB (c aBrotpancdopmaropamu AT-1 -
AT-4). IIlpumenena KoMmoHoBKa ¢ pacnpeneneHabiMu PI; PIIT 330xB B 3ganun OI1Y,
PIII-1 v PUI-2 110kB - B OTASNBHBIX 3MaHUSX.
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ITpoeKT 3a3eMILAIONIETO YCTPOMCTBA, PACHONOKEHHE OOOPYNOBAHUS M TPACCHI
npoKIaaKy kabeseit IpuBEICHE! Ha YEPTEKE.

J1s CHIKEHMsA YPOBHEH HANpPSKECHUH M TOKOB NPOMBILUICHHOM 4YacTOTHl IIPU
KOPOTKUX 3aMBIKaHKAX Ha 36MIIO IPUMEHSIOT CUCTEMY BHIPABHUBAHNA IIOTCHIMANA HA
OPY u cucreMa ypaBHMBaHUs MOTCHIMATIOB BHYTPU 31aHUS.

B cB3M ¢ TeM, YTO TOKH 3aMBIKAHUA HA 3€MJIFO MUMEIOT BBICOKHE 3HAYCHUS, IIPH
BBIIIOJIHEHHH 3a3€MJLIIOIIETO YCTPOHCTBA B KAYECTBE 3a3¢MIIMTENECH M 3a3€MILIIOIIUX
INPOBOJHUKOB MPUMEHSAOT MEAHBIH NPYTOK AUaMETPOM 16MM.

3azemistomee ycrpoiictBo IIC mpexacraBaser co0OH 3aMKHYTHIEE KOHTYP,
COEIMHAIOIMNI BCE 3aHKUA U COOPYIKEHU.

Bokpyr Bcex 3pmanuMii NPOKIAABIBAIOT TOPM3OHTANLHBIA  3a3eMIIMTENbL HA
paccrosHuu 1M 0T 3gaHus. OT 3TOrO 3a3¢MJIMTENS. BHIMOIHAIOT BBOMBL B 3/IAHUS.

B momemenusx PIL, T, ACY TII u ACKVYDD wmkadsl OpUCOCAMHSAIOT K
3aKIaHBIM METAIOKOHCTPYKIMAMUA. Kaxaplii psn mkadoB COCAMHAIOT € ILIMHOM,
IIPOJIOKEHHOM 110 IIEPUMETPY MOMEIICHHUA.

Pe3yabTaThl pacueTos.

1) ConpotuBieHue pacrekanuio He npesbicuT 0,14 Owm, a moteHmman Ha 3V -
2,0xB.

2) HampsoxeHus, BO3ACHCTBYIONME HA M3OJALMIO KOHTPOJBHBIX KaOemei,
nponoxennsix ot OITY mo o6opynosarust 330kB u ot PII[1(2) no obopynoeanms 110kB
U TOKM IO MX 3KpaHaM, 3a3€MJICHHBIM C 00euX CTOPOH, He mpesbicaT 250B u 100A
COOTBETCTBEHHO, UTO MOMyCcTHMO Jis kabeneit Tuna KBBI 3.

BoiBoabl.

IIpoekr 3a3EMIISIOLLETO YCTPOHCTBA COOTBETCTBYET TpeOOBaHUAM
ANEKTPOOE30MACHOCTH | EKTPOMArHUTHOH COBMECTHMOCTH.

N.2.2 IIpoeKkTHBIC pelmieHHS M0 O00eCHEYeHHI0 JONMYCTHMBIX YPOBHEH
BO3JEHCTBUH HMIYJIbCHBIX [OMEX, BOZHHKAIIMMX IIPH KOMMYTALIHAX CHJIOBOI0
obopynoBanusi 1 K3 B nepBHYHBIX Hensix

TTpoknanka kabenei neneil BropuuHoii kommyTtauu ot OPY-330kB no PIII 330 u
or OPVY-110kB no PII[-110xB BBmIOSMHEHA B MOMY3arayONeHHBIX /0 MOHOJUTHBIX
Ka0eNbHbIX KaHanax.

Pa3Bomka W3 KaOeNMBPHBIX KaHAIOB K INKa(aMm BHINONHEHA B OLIMHKOBAHHBIX
KaOenmpHEIX KopoOax. Kabemnm B kaOeNBbHBIX KaHanax MPOKIAABIBAIOT MO MONKaM ¢
pa3lencHreM CHJIOBBIX U KOHTPOJIBHBIX Kalelel acOeCTOLEMEHTHBIMU MEPETOPOIKAMME,
npH pasBojke kaOenmel B KkabenpHBIX KOp0Oax, CHJIOBBIE M KOHTPOJBHBIE KaOemu
HOPOKIABIBAIOT B PA3HBIX KOpoOax.

Tpaccel mpoknagkd kabenmeli Ha OPY 330kB yaameHbl OT LIMH BBICOKOTO
HANPSLKCHUSL.

KouTtponbsHbie kabenu - sxpaHupoBanHbie THa KBBI3. 3a3emiueHue 3KpaHoB - €
JIBYX CTOPOH.

Pe3ysbTaThl pacueroB.

1) Haubonpiume pacyeTHble 3HAYEHUS TOKA BHICOKOYACTOTHOH COCTABIIAIOIIEH NPH
KOPOTKOM 3aMBIKAHUH Ha 3€MJTIO COCTaBSIT:
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OPVY-330kB - 3,2KkA,

OPY-110kB - 1kA.

Ipu KOMMYyTaIMsAX HAMOONBINKE 3HAYCHU aMIUTHTY (Bl HMIYJIBCHEIX TOKOB OyIyT
MPUMEPHO B 4 pa3a MEHbIIIE.

2) Haunbonbliee 3Ha9€HUE MMITYJICHBIX TOMEX BO BTOPHYHBIX TETISIX HE MPEBEICIT
1kB.

BeiBoabI.

VYpoBeHb UMITYJIBCHBIX IIOMEX HE MPEBBINAET AomycTuMmbie it MII yctpoiicTs
P3A 3HaueHmii.

N.2.3 IlpoexkTHble pemeHdHst M0 o00ecreYeHHI) AOMYCTHMBIX YPOBHeid
BO3/JeHCTBHI MMITYJIbCHBIX ITIOMEX OT TOKOB MOJIHHH

Monnuezanmty OPY-330kB u OPVY-110kB OCYIIECTBJIAIOT [PH MOMOIIH
MOJIHHEOTBOIOB HA [OPTaNax U OTAEILHO CTOAIUX MOTHHEOTBOAOB.

PesysbTaTsl pacueros.

1) Ilpn ynape MonHuMM B MOJHMEOTBOAH Ha OPY BeposSTHOCTH 0OpaTHOroO
nepekpsITua ¢ 3Y Ha kabenu nemneil BTOpUYHOH KOMMYTalUy HPeHEOPEKAMO MaJa.

2) IMmynbCcHBIE MOMEXH HE MPEBBIMIAOT 4KB.

BeiBoabI.

Mornnue3amuTa MNOACTAHIME COOTBETCTBYET TpeboBaHMAM OMC BTOPHYHOTO
00opyIoBaHHMA.

N.2.4 IlpoeKkTHble pelieHHs N0 o00ecneYeHHI0 JOMYCTHMbIX YPOBHeH
BO3/ACHCTBHII MATHUTHBIX NOJICH MPOMBIIIEHHOH YaCTOTHI

PeaxTopHBIE KaMepBl YCTaHOBJIEHBI B OT/IENbHEIX 3/1aamsix Ha OPY 330kB.

Pe3ysbTaTnl pacueToB.

1) HanpsuKeHHOCTh MarHUTHBIX MOJIEH NPOMBIIUICHHOH 4acTOTH B IMOMEILECHHUAX
OITY He npeBbimaet 8A/M.

2) B nomemenusax PII-1 u PII-2 He npeBbicuT 25A/M, 4TO COOTBETCTBYET 4
CTEIECHH XKECTKOCTH.

BeiBoabI.

VPOBEHb HANPSKEHHOCTH MAarHUTHBIX MOJIEH MPOMBILIUIEHHOH 4acTOTHl B MECTax
pa3MeIeHus ycTpoiicTB P3A He nmpeBHIIIaeT JOMyCTHMBIX 3HAUSHUH [T 000pyAOBaHM,
HCTIBITAHHOTO IO 4-f CTENEHU KECTKOCTH HCIBITAHWM HA YCTOHYMBOCTD K MATHUTHBIM
HOJIAM IPOMBILIIEHHOH YaCTOTHI.

N.2.5 TIpoexrTHble pemieHHs] MO 3aINUTE OT JJIEKTPOMATHUTHBIX TMOJICH
PaAMo04acTOTHOI0 AMANA30HA

Ilo pe3ynbTaTaM TpEONpPOSKTHEIX W3BICKAHUH YCTaHOBJIEHO, YTO BONH3M
HNOACTAHIUM  OTCYTCTBYIOT  MOLIHBIE HCTOYHHKH  JIEKTPOMAarHUTHBIX  TOJNICH
panmoyacToTHOro nuanazoHa. @oHOBHI ypoBeHb He npesbimiact 0,1 B/M.

Jomnyctumele YPOBHH HAMpSKEHHOCTU 3JIEKTPOMAarHuTHOIO nons
Paguo4acTOTHOrO JUana3oHa o0ecneunBaoT €CTECTBEHHBIC 9KpaHbL:
METAUIOKOHCTPYKIH 3/IaHHH MOACTAaHINY M METAJUTMIECKUX IKadoB.

Jng  3amuTel  OT BO3ACHCTBHSA  3JIEKTPOMArHUTHOTO  MMOJS  NEPEHOCHBIX
pajuonepeaax yCTpoHCcTB HE0OXO0AUMO aJMUHUCTPATUBHO OrPAHHYMTL HX
HIpPUMEHEHHE BOIM3H MHKPONPOLIECCOPHOH anmapatypel (He Omike 2-3M).

107



N.2.6 IlpoexTHble pemieHuss no o0ecHeYeHHI0 JOIMYCTUMBIX YPOBHeId
BO31eiCTBHIT HMIYJIbCHBIX MATHUTHBIX MOJIEH

MoOnHIEOTBOAB! YCTAHOBJIEHBI HA IOMYCTUMOM paccTosiHuu ot PIIT.

PesybTaThl pacueros.

HauGonpliee 3HaueHHE HANPSDKEHHOCTM HMIYJIBCHBIX MATHUTHBIX MOJEH OT
pacrionoxeHHeIx BOMM3M PII| mMonAMeoTBOM0B He mpeBbimacT S80A/M. MMmynbCHBIE
MAarHuTHBIE TIOJIS OT MEPBUYHBIX TIENEi CYMIECTBEHHO HIKE, YEM OT MOJTHHH.

BeiBoabl.

Ha noacranimm Moryt OBITH YCTaHOBJICHBI YCTPOMCTBA, COOTBETCTBYIOIIME 4
creneHun xectkoct ucneitanmit mo 'OCT P 50649.

N.2.7 TIpoexkTHble pemieHHs] 1O 3aIUTEe OT Ppa3psaoB CTATHYECKOTO
3J1IeKTpU4ecTBa

Jna obecnieuenus JOMYCTUMBIX YPOBHEH DJIEKTPOCTATUYECKOTO MOTCHIMANA TeNa
qenoBeka B moMmemeHnax PII[, cepBepHOM W CBS3M NPUMEHSIOT(HANBIINONE C
AHTHCTaTHYECKUM MOKpHITHEM (prupmbl DOBO.

Pe3yanTaTsl H3MepeHHii 1 pacyeTos.

Haubonbnee 3HaU€HHE NMEKTPOCTATHYECKOTO MOTEHLMANA TEJ1A YEIOBEKA BO BCEX
HNOMEHIECHUSX ¢ MAKponporeccopHoi amraparypoii IIC ne npesbicut 1,0xB.

BoiBoabI.

Mukpomnponeccopnass  ammaparypa P3, IIA, ACY, ACKVY3DD, cBa3m,
yCTaHaBIMBaeMasi B 3TMX TIOMEIIEHHSX, 0JbkHA ObITh UcnbiTaHa o ['OCT P 51317.4.2
HE MEHEE, YEM 110 2 CTEIICHH JKECTKOCTH.

11.2.8 IIpoexkTHble pelleHUs] MO 3aLIUTe OT HAHOCEKYHIHBIX HMIIYJIbCHBIX
nomex

JIns1 3aIuTEl OT HAHOCEKYHIHBIX UMITYJIBCHBIX TOMEX MPHMEHSAIOTCA PELICHHUS:

® DJIEKTPOMEXAHWYECKHE  YCTPOWCTBA  HE  YCTAHABIMBAIOTCA  BOJH3U
MUKPOINPOLIECCOPHOH ammnaparypel,

¢ QNUTaHWE HIEKTPOMEXAHWYECKUX YCTPOIICTB U MUKPOIPOLIECCOPHBIX YCTPOICTB
BBITIOJTHSEOT € Pa3HbIX (PuaepoB.

.2.9 TIpoexkTHBIE pelieHHs] MO 00€CNEYECHUI0 KAYeCTBA IJICKTPONHTAHMS
MOCTOSSHHBIM TOKOM BTOPHYHOr0 000pyAOBAHUSA

Jns  obecneyeHHs KAYeCTBEHHOTO 3JEKTPONHTAHUS TOCTOSHHBIM — TOKOM
TPUMEHAIOT MOA3APSHEIE YCTPO#CTBA, 00ECIIEUNBAIOIIE YPOBEHD IyIbCaluii MEHEE
2,5%.

Iuranue MII ycTpOHCTB, UYBCTBUTEIBHBIX K 3JICKTPOMArHUTHBIM IIOMEXaM,
OCYIIECTBIISIOT OT OTACJIBHBIX (DHIEpPOB.

Kabenu cetd mOCTOAHHOTO TOKA, TIPOXOAIINE B paCHpPEACTIUTENLHOM YCTPOHCTBE,
OPOKIIABIBAIOT B KAOCNBHBIX KAHAIAX M METAJUTHIECKIX KOpoOax.

N.2.10 TIpoekTHbIE pelIeHHsT MO 00ecrevYeHHI0 KAa4eCTBA JIEKTPONHTAHHSA
nepeMeHHbIM TOKOM BTOPHYHOT0 000 py10BaHMSL.

Jns  obecrieyeHus] KAYEeCTBEHHOrO HJCKTPONMTAHHUA IEPEMEHHBIM  TOKOM

MPUMEHSETCS cucTeMa HekTponuTanus TN-S.
st mararus yerpoicts ACY TII npuMeHSIOT cHcTeMBbl OecriepeboitHOro 3neKTPONUTaHus Ha
6aze UBIIL.

108



.2.11 IIpoexkTHBIE pellieHUs MO 3aIIMTE 0T KOHAYKTHBHBIX IIOMeX

Jna  3ammrbl  OT  KOHAYKTUBHBIX — MOMEX,  HABEAEHHBIX
JMEKTPOMArHUTHBIMM TIOJIIMHU, IPUMEHSIOT SKPAHUPOBAHHBIE KaOENH.

JUis 3ammThl OT B3aMMHOTO BIIUSHHA LENCH PAa3IMYHOrO HA3HAYEHHUS NIPUMEHSIOT
CIIEAYIOLIME TEXHUUECKNAE PELICHUS:

- CcwioBble Ka0enu M KOHTPOJbHbIE KaOenu BTOPHYHOTO 00OpYyIOBaHMSA
IIPOKITAJBIBAIOT HA PACCTOSIHUU HE MeHEE 0,25M.

N.2.12 ABTOpCcKHii HAA30P 32 BBLINOJHEHHEM NPOEKTA H MPHEMO-CAATOYHEIE
HCIBITAHUS.

[IpenycMOTpeHO NpOBEACHUE W3MEpeHM it KoHTposit OMO B mponecce
CTPOMTENBCTBA MOACTAHLIUH.

[Tocne 3aBepieHUs MOHTXHBIX PA0OT MPOBOAAT MPHUEMO-CAATOUYHBIE HUCTIBITAHUS
B COOTBETCTBUH ¢ «METOAMYCCKIMHU YKA3aHUAMH 10 ONPEIACIICHHIO JIEKTPOMArHUTHBIX
OOCTaHOBKM M COBMECTUMOCTH Ha 3IECKTPHYECKHX CTaHIMAX W moiactaHuusix». CO
34.35.311.2004.

Pe3ynpTaThl pacueTHBIX 3HAYCHHWN YPOBHEH JJIEKTPOMArHUTHBIX BO3LCHCTBHIA U
CTEIIEHU KECTKOCTH ucnbITanuii MII yCcTpOICTB HA MOMEXOYCTOHUYMBOCTh IIPUBEACHH! B
Tabmuue U.1.

BHCIIIHUMH

Tabmuua M.1
PacueTHbIe 3HAUEHUS YPOBHEH NEKTPOMArHUTHBIX BO3JICHCTBUHN M CTENIEHU KECTKOCTH

ucnbiTanuii MIT yeTpoiicTs

Ne | DnmextpomarHur Bun ucnerranmit PacuerHoe VYcnosust
/o HOE Ha ITOMEXOYCTOHYHBOCTD 3HauYeHHe/ 9MC
BO3ACHCTBHUC CTCNCHD XKCCTKOCTH
HCTBITAaHUH
1. | Hanpsxenus Hcnerranus 3JIEKTPUYECKON 250B/2000B BBITIOJIHEHbI
NPOMBIIIIEHHO | IPOYHOCTU H30JIALUH
i yacToThl npu | (HaIpsDKEHHE B YCTAHOBHBLIEMCH
K3 na zemmo. | pexume).
FOCT 30328-95 (M3K 255-
5).
2. | Umnynbcuele | Ha YCTOHYHUBOCTH K 1xB/ BBIMOJHEHBI
TIOMEXH, KoJiebaTeNbHbIM 3aTyXaoLHIM 3 cT. XKecT.
BO3HUKAIOIKE | OMEXaM: (2,5xB
npu - ONUHOYHBIX, cundaszHoe , 1xB
KOMMYTAalUAX | - TOBTOPSIFOLIMXCAL. npoTHBO(A3HOE)
CHJIOBOTO IroCT P 5131741299 (M3K
obopymoBanusa | 610004-12-96).
u K3 Ha
NEePBUYHO
CTOPOHE.
3. | UmnynecHble | Ha YCTOHYHBOCTH K BBINOJIHEHbI
MOMEXHU OT | MUKPOCEKYHIHbBIM  HMMITYJIbCHBIM 4xB/
TOKOB MOJIHMH. | IOMeXaM OOJIbLIO# SHEPrHu. 4 cr. xecr. (4kB)
IroCT P 51317.45-99 (M3K ’ '
61000-4-5-95).
4. | MarautHble Ha ycToiuuBOCTE K MarHMUTHOMY 4 CT. JKeCT. BBITIOJTHEHBI
noJist MOJIK0 MPOMBILUIEHHO YaCcTOTBHL (30A/m
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Ne | OmexTpoMaruur Bun ucneitanui PacuetHoe Vcnosus
/o HOE Ha MOMEXO0YCTOHYHUBOCTD 3Ha4eHHe/ SMC
BO3ACHCTBHE CTCTICHb JKECTKOCTH
HCIBITAHHH
npombiuuieHHo | TOCT P 50648-94 (M3K 61000- IJIHTENBHO,
W 4aCTOTHI. 4-8-93). 300A/m
KPaTKOBPEMEHHO)

5. | Onextpomarnu | Ha ycroifuMBOCTB K H3JTyuaeMbIM BBITNOJIHEHBI
THBIE NoJA | paguo4YacTOTHBIM 3NEKTPO- 0.1B/m/

PamrovacTOTHO | MArHUTHBIM TOJISIM. ’
3 cT. xkecT.
ro auanaszoda. | TOCT P 51317.43-99 ((MOK (10B/m)
61000-4-3-95).

6. | UmnynbcHele | Ha YCTOHYUBOCTD K 80A/m Caenatb
MarHuTHbIe HMITyJIbCHOMY MarHUTHOMY | COOTBETCTBYET 3ampoc
TOJISI. TOJIIO. 3 cT. xect. / TPOU3BOIUT

T'OCT P 50649-94 (M3K 61000- HE YKa3aHo €mo
4-10-93).

7. | Paspsannt Ha ycroiuuBocTe Kk paspsaaam 1xB/ BBITIOJIHEHDI
CTaTHYECKOTO | CTATHYECKOTO HJIEKTPHHECTBA. 3 o1, ecr. (6xB
snextpuaectsa | TOCT P 51317.42-99 (MOK ) '\,

61000-4-2-95. MOK 60255-22-2- | KOHTaKTHbii, 8B
9). BO3AYLIHBIN)

8. | Hanocexynmn | Ha YCTOHYUBOCTD K BBIMOJTHEHBI

15 HAHOCEKYH/IHbBIM  HMIYJbCHBIM | 4 CT. kecT. (4B,
HMITyJIbCHBIE MOMEXaM. 2kxB)
MIOMEXH OT IroCT P51317.44-99 (M3K

anektpomexaH | 61000-4-4-95, MOK 60255-22-4-
HYECKUX 92).
YCTPOUCTB.

9. | KauectBo Ha ycToM4uBOCTb K MyJIbCaLUAM BBINOJIHEHbI
SJIEKTPOIIMTAH | HAIPSDKEHHS HOCTOSIHHOTO TOKA. 2,5%/
ust T'OCT P 51317.4.17-2000 (MK | 4 cT. xecr. (15%)

MIOCTOSIHHBIM 61000-4-17-99).
TOKOM.

10. | KauectBo Ha ycroifamBOCTb K FapMOHHKAM BBIMIOJTHEHBI
SJIEKTPOIIUTAH | M HWHTEPrapMOHUKAaM, K CUTHaJaM 6
ust CHCTEM  TeNeynpaBleHHs U Obecneunsactea
MEePEMEHHbIM | CUTHAJNM3aLUH B  HANpPsHKEHHH MOTORHHKAMIL
TOKOM. CeTH NepeMeHHOro TOKa. Gecnepeboiitoro

FOCT 51317.4.1-2000 (MDK fTanuA

61000-4-13).

Ha ycroitunocts k konebanusim | OOecrieunBaeTcs | BBIIOJHEHbI
HaIpsDKEHUsL. HUCTOYHHKAMH

T'OCT P 51317.4.14-2000 (M3K | GecnepeboiiHoro
61000-4-14-2000). THTAHUA

Ha YCTOHYHBOCTH k | ObecneunBaeTcs | BBINOJIHEHBI
JMHAMHYECKUM H3MEHEHHSAM | HMCTOYHHKAMHU

HANPSKEHUS 3JIEKTPONUTAHUA. 6ecniepeboitHoro

T'OCT P 51317.4.11-99 (M3K THTAHUA
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Ne | DnexTpomarHur Bux ucnerranuii Pacuernoe Ycnosus
n/n HOC Ha IIOMEXO0YCTOHIHBOCTB 3HauCHUC/ OMC
BO3JEHCTBHE CTEHEHb KECTKOCTH
HCIBITAHUH

61000-4-11-94).

Ha ycroiiuuBocts k HecuMMeTpun | ObecrieunBaercs | BBIOJIHEHBI

HATPSDKEHUN 3JIEKTPOTIUTAHUS. HCTOYHUKAMHU
MD3K 6 1000 -4-27-2000. GecrniepeboiiHoro
MTUTAHHS
Ha ycToi4MBOCTE K M3MEHEHUSM BBIIIOJIHEHBI
Obecneunsaercst
YacTOTbl ~ NHUTAaHUA B CETH
HUCTOYHUKAMHU
MEPEMEHHOr0 TOKA. SecnencGoRHOro
TOCT P 51317.4.28 - 2000 (MK mfranm
6 1000 -4-28-2000).
11. | Konnykrusnele | Ha YCTOHYHUBOCTh K BBIITOJIHEHBI

MTOMEXH. KOHAYKTUBHBIM  TIOM€XaM, B
nosioce yactot ot 150 k['u mo 80 | 3 cr. xect. (10B)
MI 1, BO3/IeHCTBYOLIUM Ha
MOPTHI SJIEKTPOTIUTAHIS U BBOAA-
BBIBOZA CUTHAJIOB.

T'OCT P 51317.4.6-99 (MOK 6

1000-4-6-96). 2B (mnuTenbHO)
Ha YCTOHYHUBOCTD k| 30B(lc)3cr.
KOHAYKTHBHBIM  [OMEXaM B XKECT.

nojroce yacToT ot 0 1o 150 xI'n.
TI'OCT P 51317.4.16 - 2000 (M3K
61000-4-16-96).

.3 Hosoe cTpoutesnsero moacranuuu S00/220/110/20xB ¢ KPY)

N.3.1 IIpoekTHBle pelieHHusl MO 00eCMeYeHH) AOMYCTHUMBIX YPOBHeit
BO3/CHCTBHI HANPSHKEHHA H TOKOB NPOMBILLICHHON 4YacTOThbl HA BTOPHYHOE
000pynoBaHHeE NPH KOPOTKHX 3AMBIKAHHSAX HA 3€MJII0.

HN.3.1.1 Jina cHMKECHUA YPOBHEW HANpsHKEHUH W TOKOB MPOMBIUIICHHOW 9aCTOTHI
MPH KOPOTKHUX 3aMBIKAHHAX HA 3EMITFO MPUMEHAIOT CUCTEMY BBIPABHUBAHUS MOTCHIMANIA
BHE 3/IaHUI1 U CHCTEMY YPAaBHHBAHWSA MOTCHIWATIOB BHYTPH 31aHUS.

B ¢BA3M ¢ TEM, YTO TOKU 3aMBIKaHHA HA 3€MIIIO MUMEIOT BBICOKHE 3HAYCHHA, PU
BBITIOJIHEHWN 333€MJIIIOIIETO YCTPOMCTBA B KAYECTBE 3a3¢MIIMTENEH M 3a3€MIISIOIINX
MPOBOJHHUKOB IPUMEHSIOT MEAHYIO MOJIOCY ceueHneM 60x5 MM

H.3.1.2 3azemmomee ycrpoiicteo [IC mpencraBnseT coboit 3aMKHYTHII KOHTYD,
COCIMHSIONIMN BCE 3/TAaHNS U COOPYKEHHS.

Boxpyr kaxnoro 3ganua KPY3-220kB, KPY3-500xkB, KPVY-20kB u nepexoaHbix
IYHKTOB MPOKJIAALIBAIOT FOPU30HTAIBHBIN 3a3€MIIMTENL HA PACCTOSIHAM 1M OT 3JaHUA.
Ot 3TOro 3a3eMJIMTEN BBHIMONHAIOTCS BBOABI B 3/IaHME HA PacCcTOsHUH HE Gonee 10M
OIMH OT APYTOro W NMPUCOCIHHAIOTCS K BHYTPEHHEMY 3a3€MIIIOMIEMY YCTpOitCTBY. Jlis
BEIPABHMBaHH: MOTCHIMATIOB HA TEPPUTOPHH MMOJCTAHIMK MEXIY 3AAHUAMH MPUMEHSIOT
CETKY 3a3eMJIMTENEH ¢ pa3MepaMu stucek He MmeHee 10x10 m.
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Ha uactu TeppuTOpMM NOACTAaHUMM, TAE PacHonokeHsl mopransl 500xkB u
kabempHBIC BBOIBI 220KB, Takke MPOKIAABIBAIOT CETKY M3 LUMH 3a3€MJIEHHA C I1aroM HE
6osiee 10x10M, cBA3aHHYIO € OOIIMM 3a3EMIIATEIEM.

Bokpyr  3aaHus  OPOXOAHON,  MaclocOOPDHMKOB,  HACOCHOM  CTaHLMHU
MPOTUBOIIOKAPHOTO  BOJAOMPOBOJA, pe3epByapa IMPOTUBOMOKAPHOTO 3amaca  BOJIBI
MPOKIAABIBAIOT 3a3€MIIUTENTN HAa PACCTOSHHUM 1M OT 00BEKTa, CBA3aHHBIE ¢ o0muM 3V,
KaK IOKa3aHO Ha CXEME 3a3eMILIOLLET0 yCTPOCTBa.

M.3.1.3 Tlo mepumeTpy momemieHus ¢ obopyaosanueM KPY3 mpoxiamsiBaroT
3a3eMILAIOIIYI0 MEIHYIO IIHHY ceueHneM 60x5 MM, [MnHy COEOVHAIOT € 3aKIagHBIMU
METAUIOKOHCTPYKLMsIMHU, obopynoBanueM KPYD u BeicokouactoTHo# (BY) cetkoit. B
KauecTBe BU CeTKM TPUMEHSIOTCS apMaTypy Kese300€TOHHOM KOHCTPYKIMH TMOJia.
CeTKy TPHUCOCAMHAIOT K 3aKIaJHBIM META/UIOKOHCTPYKLUAM 3[aHUS U K BHEIIHEMY
3a3eMITUTENIO PABHOMEPHO TIO TIEPUMETPY He MeHee, yeM B 10 Toukax. Ot BY cetku s
3asemyieHus1 obopynoBanus KPYD o60pyayioT BEIBOAB MEIHON LIMHOM cedueHueM 60x5
MM2 . UKCIio BBIBOJIOB A0JIKHO ObITH HE MEHEE 2-X JUIA KaX0r0 npucoeauHenns KPYD.
Bee o6opynoBarie KPYD COSIMHSIOT MEXIY CO00i MEIHOM LIHHOMK 60X5 MM .

JononaurensHo, B nomeneHn KPYD Ha ypoBHE mosia NPOKIAABIBAIOT CETKY M3
MEAHOM mmHB 5x60MM ¢ maroMm suelku 1x1M, CBA3aHHYKO C IIMHOM CHCTEMBI
YPaBHHBaHHS TIOTEHIIMAJIOB, IIPOJIOKEHHOHN 110 IEPUMETPY [OMELIECHUS.

1.3.1.4 B nomemenmax KPY-20kB (10kB) xopmyca sueek KPY npucoeaunstorcs
K 3aKJIaIHBIM METAIUIOKOHCTPYKIIEAM M MEXIy CO00M MeHO# 1miHOi 60X5 MM .

Casa3u Me:xay pagamu sueek KPY v BHYTpPEHHEN IMWHON BHIMOIHAIOT € IAroM He
Gonee 10M.

U315 [ns 3a3emncHus TpancopMaTopoB W aBTOTpaHcopMaropoB B
TpaHc(hOpMaTOPHBIX Kamepax MO MEPUMETPY MPOKIAJBIBAIOT 3a3EMISIONYI0 MEIHYIO
muHy 60X5 MM’ , COSIMHEHHYIO C 3aKNATHBIMA METAJIIOKOHCTPYKIMAME 3/aHUA B 4X
TOYKAX B KOKAOM KaMepe U 3a3¢MJMIOLIMMH [UHAMHU COCEIHUX IoMeleHud 3qanusa. K
3a3eMJIIONICH TMIMHE TNPHUCOSIMHAIOT KOpHmyc TpaHcopMaropa 3a3eMISIIOLIMMH
IIPOBOJHUKAMH, HE MEHEE JABYX € KaXIOH CTOpOHBL. BOIM3H MeCT 3a3eMILIEMBIX
HeliTpanedt CWIOBBIX TpaHc(OPMATOpOB MPOKIAABIBAIOT NPOAObHBIE U MOMNEPEUHbIE
3a3eMJIAIOIINE TIPOBOAHUKH (B YETHIPEX HAMPABICHUSAX), COCAMHEHHBIE C 3236 MIIAIOILEH
MIWHOM, MPOJIOKEHHOM 1O NEPUMETPY TPaHCHOPMATOPHON KaMEPEIL.

N.3.1.6 B momemennsax PIL, IIIIT, ACY u ACKY3D mikadsl BTOPUYHOrO
00OopyJOBaHNsA NPUCOCIUHSMIOT K 3aKIAJHBIM METAUIOKOHCTpYKImsMu., Kaxaplid psan
mKa)OB COCAUHAIOT C IMHOMN, MPOJIOKEHHOMN 110 NEPUMETPY NOMELICHHUS.

Pe3ybTaThl pacueros.

1) HauGompiiiee HampshDKEHAE TPOMBILIIEHHOM YaCTOTHl Ha BTOPHIHOM KabeJie Uit
000pyIOBaHHY HPH BCEX PEKUMAaX He Mpesbimact 0,6kB.

2) HauGosnbiiee 3HaYeHHE TOKA MPOMBILUICHHON YacTOTHl B 9KpaHaX BTOPHYHBIX
kabereit, mposioxenHbix oT PY 110kB u Beime a0 PITI, ve mpessimraeT 200A.

HamGonpliee 3Ha4eHUE TOKA B SKPaHAX BTOPUYHBLIX Kaleneil, MPOJIOKEHHBIX OT
PV 20xB nmo PIII, He npepbimact 60A.

HauGonbliee 3HaucHWE TOKAa B JKpaHaX JHOOBIX BTOPUYHBIX Kalened, mHpH
O6mixHeM BHeltHeM K3 juist Bcex HanpspkeHuid He npesbimact 30 A.
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3) HauGombIne pacueTHBIC 3HAUCHHUS HANPSDKEHHS HAa 3Y IpU SKBUBAJICHTHBIX
3HAYECHUAX YACIBHOTO CONPOTHUBIICHHS IPYHTA P, IPUBEACHHBIX K ABYXCIOWHON MOaeTH
€ Y4eTOM MPOMEP3aHNA IPYHTa B 3UMHHUIL TepHo, P1= 200 Om*M, p, =60 Om*M, h=2m
COCTaBAT:

npu K3 5a KPYD 500 kB - 3,3 kB,

npu K3 va KPYD 220 B - 4,5 kB,

npu K3 #a KPVD 110 B - 1,1 kB.

IIpu nBoiHOM 3amblkaHuM Ha 3emiito Ha PY 20 kB Hanpsbkerue Ha 3V cocTaBiseT
0,8 xB.

BruiBOABI.

1) Ilpu K3 na 3emmo Ha PY 110xB u BEIIIe ¥ 1BOHHOM 3aMBIKAHWH Ha 3EMJTIO Ha
PY 20xB HampskeHWe NPOMBIIIIEHHOH YacTOTHI, BO3JACHCTBYIOIIEE HA W3OJISIIUIO
KOHTPOJIBHBIX KaOeleH, U TOKY, IPOTEKAOIIIE 110 SKPaHaM KOHTPOIbHBIX Kalesel, He
npesbiiaet 3HaueHuit 0,6xB u 200A coOTBETCTBEHHO.

2) PacueTHoe 3HaueHne HanpsukeHus Ha 3Y He npesbimaet 5 kKB

N.3.2 IlpoexTHbie pemieHusi mo o0ecneYeHHIO AOMYCTHMBIX YPOBHeil Bo3aeiicTBHIt
HMIYJbCHBIX TNOMeX, BO3HHKAIONIHNX NPH KOMMYTAUHSIX CHJIOBOro oGopyxosanus u K3 B
NePBUYHBIX LENMAX.

JIAst CHUKEHWS YPOBHEN UMITYJIECHBIX TIOMEX 10 AOMYCTUMBIX 3HAUSHHUM IPHHATHI
CJICIYIOIUE TPOCKTHBIE PELICHHUSL.

HM.3.2.1 B nmomemenusax KPYD-500kB, KPY3-220kB, KPY3-110kB BHIOIHHTH
BY cerky Al CHWKEHMS WMIYJIBCHOTO TOTEHIMana Ha oOopynoBanuu npu K3 u
KOMMYyTalusaX. B kauecTBe ceTKU MIPUMEHSIOT apMaTypy Kelae300eTOHHOTO Noa.

N322 B KPYD, or KPYD gno PII u or IIIT nmo KPYD mnpoxnaasiBaioT
SKPAHUPOBAHHBIE KalelnM C 3a3¢MJICHHEM JKPaHOB ¢ JBYX CTOPOH (JUIf 3a3€MJICHUS
HKPAHOB IPUMEHSIOT PA3bEMBbI UITH 38)KUMBI CTICHHATLHOTO HCIIOHEHMUS).

1.3.2.3 BriOpaHa NpoKJiaika BceX BTOPUYHBIX KalOenel B kaOenbHON KaHaM3aun
¢ OospM HPPEKTOM FKPAHIPOBAHHUS - METATHYECKHX Kopobax. KabenbHbie kopoba
3a3eMJIAIOT Ha 00OMX KOHLAX W B MeECTax IepeceyeHus ¢ OPYTUMU METALTMYECKUMU
KOHCTPYKLMSIMH.

1.3.2.4 CunoBble kabenu 1 KOHTPOJIbHBIC Kabenu MpoKJIaJplBatoT 1100 B Pa3HbIX
KaOempHBIX KopoOax, 0o Ha paccTossHUU He MeHee 0,25M.

PesysibTaTnl pacueros.

1) HauGonblire pacyeTHble 3HAYEHUs TOKA BHICOKOUYACTOTHOH COCTaBIAIOILIEH MPH
KOPOTKOM 3aMBIKaHUH Ha 3€MJTIO COCTaBSIT:

KPY3-110kB - 5kA,;

KPY3-220xB - 10KA;

KPV32-500kB - 23kA.

YacTOTHBIN CIIEKTP COCTABIIAIOIMX UMIYJIBCHBIX TOKOB - 0T 20MI'1y mo 1 MI'1.

[Tpu KOMMYTaIUIX HAMOONbLINE 3HAUYCHUS aMILUIUTY 1Bl UMITYJIbCHBIX TOKOB OyAyT
IPUMEPHO B 4 pa3a MEHBIIE.

2) HaubomnpIue pacyeTHbIE 3HAYEHHs] BBICOKOYACTOTHBIX MOTEHIMAIOB Ha 3Y mpu
KOPOTKOM 3aMBIKAaHHH Ha 3€MJIIO HA IIUHAX COCTABAT:

KPY3-110xB - 4,5kB;

KPY3-220xB - 9xB;
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KPVD-500xB - 20kB.

3) HauGonpmue pacyeTHbIC 3HAYCHUS BHICOKOYACTOTHBIX MOTCHOHANOB Ha 3Y
arperaTHbIX mKkagdos B KPYD cocTasar:

KPY3-110kB - 2,5kB;

KPYD-220xB - 4kB;

KPV3-500kB - 9xB.

4) C yuetom ko3dduiuenTa 3aryxaHus (He MeHee 6) YpOBEHb HMITYJIbCHBIX
HOMEX IPH KOPOTKUX 3aMbIKAHUAX 1 KOMMYTALMIX H3-3a MOAbEMa MOTeHIHAA Ha 3Y He
npeBbicAT 1,5«B Opu ycioBrUy, 94TO LECHH HAPSXKEHAS W TOKA 3a3¢MILIIOT B arperaTHbIX
mkadax wmm va PIIL.

5) Hanbonbluee 3HaYeHUE MMOYJILCHBIX H3JIYyYACMBIX NMOMEX B 3KPAaHUPOBAHHBIX
LEMnsIX He MpeBbICHT 1kB.

BriBoabI.

Ilpn BHINONHEHUM YKA3aHHBIX BHIIIE MEPONPHATHI YPOBEHb CHH(A3HBIX
HMILYJIbCHBIX IIOMEX NIPH KOMMYTAlMAX U KOPOTKHX 3aMbIKaHUSX HE MPEBBICAT 1,5 kB, a
npotuBodaszubix - 1kB.

N.3.3 TIpoekTHble pemieHHs M0 o00ecNevYeHHI0 JOMYCTHMBIX YpOBHeH
BO3/eiiCTBHIl HMITYJILCHBIX IOMEX 0T TOKOB MOJIHHH.

HU.33.1 Jlna seimonHenus MonHue3awutsl 3ganui IIC mpuHATa KOHUENUMs
HCIIOJIb30BAaHUs. METANINYECKHX KOHCTPYKIMI 3JaHUH B KayecTBE MOIHHCIPHEMHOMN
CeTKH, TOKOOTBOJIOB (3a3¢MILIIOIMX TPOBOAHMKOB) M  3a3¢MIIUTENICH CHCTEMBI
MOJIHHE3aILUTEL.

U332 OO6ecneuuth 3ICKTPUYECKYI0 HEMPEPHBHOCT CTAJIbHOIO Kapkaca,
XKese300€TOHHBIX KOJIOHH U (yHmIaMeHTa 3qaHus, A 4ero He MeHee 50% coenuHeHuit
apMaTypHBIX cTepiHeEl dyHIaMeHTa Mexay coboi TpebyeTcs BHIONHUTD CBApKOH MK
BSI3KOM IIPOBOJIOKOM.

I'mppomsomsmmio pyHIaMeHTa 34aHMS BBHIIOIHUTH OWTYMHBIMH WJIH OWTYMHO-
JATEKCHBIMU MOKPHITUAMY. [IpuMeHEHNe NOMMMEPHBIX MOKPHITUI MPU KCIONb30BAHUH
(dyHIaMeHTa 31aHKA B KaUECTBE MOJTHHE3AIINTHOTO 3a3€MJIUTENS HE JOIyCKAeTCs.

WU.3.33 Bce cranbHbiE KOJOHHBI 3JaHUS COCOMHSIOT C apMaTypoil ero
Kene300eTOHHOr0 (hyHZaMEHTa W C PACIOJIOKCHHBIMHU IIOA KPHIMIEH IOEPEIHBIMHU
(hepMaMH ITpH IOMOIIY CBAPKH HITH OOJITOBOTO COEIMHEHMUA.

OT KOIOHH BHIIOMHSIOT BBIBOABI HA OTMETKAX ISTaXKeEH U1 COCNMHEHUS C
BHYTPEHHEH CHCTEMOH ypaBHUBAHUS NOTECHIUATIOB, & HA OTMETKE OM - 171 COSAMHEHHS C
BHEIIHUM 3a3€MIIAIOIINAM YCTPOHCTBOM.

N334 JomkHa ObITh oOOecreueHa JNEKTPHYECKas  HEMPEPBIBHOCTH
METAUINYECKON KPOBIIH U €€ CBSI3b C METAIMIECKUMH CTPONUIIAMH.

B Mectax yCTaHOBKM aHTEHH W APYroro o0OpyIOBaHWA Ha KpBIIOIE 3AaHUSA
IIPEeyCMaTPHUBAIOT BEIBOJBI OT CTPONWI s 3a3eMiieHust oOopynosanus. Bee xabenm,
BBIXOJIAIINE Ha KPHIITY, IPOKIAABIBAIOT B CTAIBHEIX TPy 0ax.

W.3.3.5 I8 CHIDKSHUS Pa3sHOCTH TIOTCHIMANOB MEXKIY 3MAHUAMH 3a3€MIIMTENN
BBIIIOJHSIOT € ITaroM He foree SM.

W.3.3.6 Jlna 3aumThl KOHTPONBHEIX KaOeneidl OT BTOPHUYHBIX IPOSBICHUM TOKa
MOJIHUY TIPUMEHSIOT SKPAaHUPOBaHHBIE KaOeIH C 3a3¢MIICHHEM KPaHOB € JBYX CTOPOH.
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ITpoxnmanky kabenell B Opemenax 31aHHA OCYLICCTBISIIOT B OLMHKOBAHHBIX KaOembHBIX
kopobax, NpOKIanKy Kabenell MexAy 3MaHHSIMH OCYIIECTBILIIOT B  TMOJ3EMHBIX
KaOenbHBIX KaHAIaX WM TOHHEIAX.

PesysbTaTel pacyeTos.

Pa3zHOCTh NOTEHIUATIOB BHYTPH 3AHUA NPH yAape MOJIHUY HE NPEBHIIAET 2KB.

Pa3HOCTH MOTEHINATIOB MEKIY 3AaHUSMH He TIpeBbmaet 4 kB.

WMmynbCHBIE TIOMEXH, BBI3BAHHBIC MOJBEMOM MOTCHIHANA HAa 3a3¢MILIOILEM
ycTpoiicTBe, He NPEBHIMAIOT 4KB.

H3znydgaemMble UMITYJIbCHBIE TIOMEXH HE TPEBHINAOT 1KB.

BoiBoaBI.

Ilpn ymape MOMHHHM B 3/aHUA HMILYJbCHBIC IOMEXH, BBI3BAHHBIE ITOTHEMOM
MOTEHIMAA Ha 3a3¢MJLIOMIEM YCTPOWCTBE, M U3y4acMble WMITYJIbCHBIE MOMCXH HE
IIpeBbIIIAOT 4KB.

N.3.4 IIpoekTHBIe pelIeHHA 10 O0ECMe4YeHUI0 OIYCTHMbIX YpoBHel
BO3JelCTBHI1 MATHUTHBIX I0JIeii NPOMBILIJICHHOH YaCTOTHI.

JAs CHUKEHUSI HANPSKEHHOCTH MArHUTHOTO MOJIA NPH HMEIOIIMXCS TIAHMPOBKAX
3IaHUH OBUTO IPUMEHEHS! CIENYIOIINE TEXHUYECKUE PELLCHHS.

1.3.4.1 MakcuMaJIbHO YAAJICHB MCTOYHUKH TOJA (PEaKkTOphl) OT MOMEINSHH ¢
annaparypoit ACTV:

e Mexay nomemenusMu KPY-10(20xB) u peakTopHBIMA KamepamW B 3JaHHH
KPVY-20KB BBINOIHEH 3T BEICOTOM 3M.

e Peaktopubie kamepsl B 3maHuM KPYD-220kB ormenmensi OT moMmemeHHit ¢
yerpoiictBamMu ACTY u KPY-20kB coGCTBEHHBIX Hy K KOPHAOPOM.

o Sueiiku KPY3-500kB otnanens ot crensl nomenienus PII u T'TIY.

W.3.4.2 Tlpumenena kommnonoska KPY, npu KOTOpoil TOKM MO MIMHAM YMEHBIIEHBI
MPUMEPHO B 1BA Pasa.

B KPVY-10kB u KPY-20kB BBOAHasS M CEKLMOHHAs SYCHKM pPa3MEILAIOTCA B
cocennux dAueciikax KPY B cepemuHe Kakmoi cexuuu. IIpy 3TOM MONHBIA TOK,
npoTexaromuii no muHam KPY, Gyzner yMmeHblIeH IPUMEPHO B JiBa pasa.

PesyabTaTel pacueros.

1) B 3nanue KPY3-220xB HanpspkeHHOCT MarHATHOTO TOJNS OT PEaKTOPOB Ha
Bcell Tepputopun nomemenuit 112-114, 121 u 204 (B Toukax, TAe YCTaHABIMBAIOTCS
mKabl ) HE PEBHIIIAET 3HAYEHHUI, COOTBETCTBYIOIHNX 4 crenenu xectkoct 1o 'OCT P
50648.

B nmomemennu 115 (macrepckas KPYD3) HanpskeHHOCTH TONA B IUTATEITHHOM
PEXKHUME HE MPEBILIAECT 25 A/M, 4TO AOMYCTUMO A 8-4acoBoii paboyeii cMeHBI pabOTHI
TEPCOHAA.

HanpsskeHHOCT MarHMUTHOrO mosis 0T omMHOBKM KPVY B TOUke yCTaHOBKH
TEPMHUHANOB B A4ciikax B aBapuitHOM peXUME HE NPEeBBICUT 720A/M, YTO COOTBETCTBYET
5 crenenu xectkocTH o I'OCT P 50648.

IIpn pacnonokeHH: BBOAHOH M CEKLUHOHHOHA fA4YeEK B CEPEAWHE KaKAOH CEKIUH
KPVY, Hanps>keHHOCTh MATHUTHOTO TOJSL B HOPMATBHOM PEXKHME HE MPEBBICUT 60A/M,
YTO COOTBETCTBYET 5 cTeneHH skecTkocT ucneitanuii no 'OCT P 50648.
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2) B 3panun KPVY-20kB HanpssKeHHOCTh MAarHWUTHOTO TOJISL OT PEaKTOpPOB IIPH
YCTaHOBKE PEAKTOPOB HA OTMETKE 7,5M Ha noacTtaBke 0,9M B nomewmenusx KPY-10kB Ha
ypoBHe 1,8M oT moma He mHpeBeicHT 45A/M B HOpMambHOM pexume U 180A/M B
aBapHMIHOM pEXUME, 9TO COOTBETCTBYET 5 CTENEHH KECTKOCTH mcnbiTanuii no I'OCT P
50648 wu coorBercTByeT TpeOOBaHWAM IPaBWI OXpaHbl TpyAa M IepCOHama,
paboTaroiero nmo 8-gacoBoit paboueti cMeHe.

Hampszkennocts monst or ommHOBKE KPY B TOUKE yCTAaHOBKM TEPMUHAIOB B
aqeiikax KPY-20kB B aBapuitHoM pexume He mpeBRICHT 720A/M, 4TO COOTBETCTBYET 5
cTeneHu sxectkocTr ucteitanuit mo FOCT P 50648.

IIpu paconoxkeHuu BBOMHON U CEKIMOHHOHN A4EHKHA B CEPEAUHE KAKAOH CEKIUU
KPVY, Hanps:KeHHOCTh MarHUTHOTO IIOJI B HOPMAIBHOM PEKMME HE MPEBBICHT 60A/M,
YTO COOTBETCTBYET 5 cTeneHH xecTkocTy o 'OCT P 50648.

3) B 3marue KPY3-500kB Hampspk€HHOCTh MarHUTHOTO MOJIA B momemieHnu PIT]
u 'Y ot umH KPY3-500kB B HOpMaibHOM pexxuMe 10 70 A/M, B aBapuitHOM pexuMe
- 10 1000A/M, 9TO COOTBETCTBYET TPEOOBAHUAM 5 CTEMEHM KECTKOCTU HCIBITAHUM IO
I'OCT P 50648.

HanpsoxennocTs MaruuTHOTO nois B noMemeHuy IIIT ot mun KPY3D-500xB B
HOPMAaTbHOM pexume 10 30 A/M, B aBapuitHOM pexume - 10 500A/M, UTO COOTBETCTBYET
TpeOoBaHMIM 5 cTenenn xkecTkocTr ucmbitanuit mo [OCT P 50648,

BoiBOOBI.

1) OMO B uyacTH MarHUTHBIX MONE} MPOMBIMIIEHHON YacTOTH B suelikax KPY-
10kB u KPVY-20xkB, nomemenusx ACKYD u ACY TII 3pmanus KPYD3-220kB,
nomMemenun PIT u T'TIY, nomewenun IIIIT 3nanus KPY3-500xB xapakrepu3syercs,
Kak KpaiHe KeCTKasl.

Muxpomnpoueccopras  ammaparypa P3A, ACY TII, ACKVY33, cBasm,
yCTaHABIMBAEMas B ITUX MOMEMIECHUAX, JODKHA OBITh HCIBITAHA:

® HE MEHEE, 4eM IO 5 crenecHu )ecTkocTh ucneiTanuii mo 'OCT P 50648 nnsa
saeek KPY-10kB u saeexk KPY-20kB, momemenus I[TIY m PII, momemernum IIIIT
snanusg KPY3-500kB;

e He MeHee, ueM 10 4 creneHu xectkoctH ucneTanwii mo I'OCT P 50648 misa
nomemennit ACKY3D u ACY TII 3ganus KPVY3-220kB.

2) Bo Bcex NOMEINCHUAX HAIPSDKEHHOCTh Mons He npeBbicut 80A/M, 4TO
JOTYCTUMO TpeOOBaHMAMU IIPaBUN TEXHHUKHM O€30TacHOCTH il 8-gacoBoit paboueit
CMEHBI IIepCOHaA.

3) B momemennu PII u I'TIY 3masus KPYD-500kB Hanps)keHHOCTh MarHUTHOTO
mons He mpesbicuT 10A/M, d4ro coorBercTByer HopMaM CamnllmH g Kuibix
TIOMEIIEHUH.

.3.5 IlpoexrHble pemeHusl 0 3amlUTe OT 3JIEKTPOMATHHUTHBIX I0JIeii
PaANOYACTOTHOI O AHANA30HA.

Jinst obecriedeHnss IOIyCTUMBIX YPOBHEM HANPSIKEHHOCTH OSNEKTPOMATHUTHOTO
IONA  PaJMOYacTOTHOTO  [AWala3OoHa OT  BHEIIHWX  MCTOYHMKOB — HCIONB3YIOT
METAUIOKOHCTPYKIMM 3JaHWi MOACTAHIMH U pa3MeIeHHe MHKPONPOIIECCOPHBIX
yCTPOMCTE B METAIITMIECKUX ImKadax.
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Jlng 3ammMTel OT BHYTPEHHMX WCTOYHWKOB IO TPUMEHSIOT pa3MeLICHHE
MUKPONPOLIECCOPHEIX YCTPOUCTB B 3aKPHITHIX METAJLTMYECKUX IIKa(aXx.

B cBA3M ¢ TeM, UTO MPUMEHSIOT IIKa(bl CO CTEKIAHHBIMA JBEPLIAMH, HEOOXOTUMO
aJIMMHHUCTPATUBHO OIPAHUYUBATH WUCIOJIB30BAHUE IIEPEHOCHBIX PaJUONEPENAIOMUX
YCTPOMCTB BOJIM3M MUKPOIPOLIECCOPHO#M annaparypsl (He Ouxe 2-3m).

Pe3yibTaThl H3MepeHUii U pacyeTos.

Haunbonpiiee 3HaueHWe HANPsKEHHOCTH TMOJIS, CO34aBA€MOTO BHEITHUMH U
BHYTPEHHUMM UCTOYHUKAMM B MECTaX YCTAHOBKM MUKPOINPOLECCOPHON annaparypsl HE
npepbimact 0,1 B/M.

BbiBOABL

1) OnexktpoMarHuTHas OOCTAHOBKA B 4YacTH BO3ACHCTBUS 3IEKTPOMArHWUTHOTO
HOJIs PAJHOYACTOTHOIO Auana3oHa B noMenenusx 11C xapakTepusyeTcs Kak Jerkas.

2) IIpu paboTe SKCIUTyaTaMOHHOTO MEPCOHana HeoOXOIMMO aaMHUHUCTPATHBHO
OTPaHHYMBATh MCIOJB30BAHUE MEPEHOCHBIX PAAHONEPEAAIOMINX YCTPOHCTB BOMM3U
MHKPOIPOIIECCOPHBIX YCTPONCTB.

N.3.6 TIpoexkTHble pemieHnus 10 00ecleYeHHI) [JOMYCTHMBIX YPOBHeid
BO3/1eliCTBU UMITYJILCHBIX MATHHTHBIX M0JIEH.

W.3.6.1 Hcnonp3oBaHue MeETAIMYECKAX KOHCTPYKIMHA 30aHWA B KauecTBe
MOJHHENPUEMHON CETKH, TOKOOTBOJOB (3a3e¢MIISIOIIMX NPOBOAHMKOB) M 3a3eMITHTENECH
CHCTEMBI MOJIHME3ALIUTHl 00ECIIEUUBAECT PABHOMEPHOE PacIpe/icSIEHNe TOKAa MOJIHAHA TI0
MIEPUMETPY 3TaHHH.

VIMOynsCcHOE MarHUTHOE IOJE€ MMEET 3HA9eHWs HauOoJbLIMEe HanpsKEHHOCTH
BOJM3M KOJIOHH M CTeH 3aHuit. B mecte pasmemenus MII yctpoiicte Hambonbinee
3HAYEHWE HANPSHKEHHOCTH HMITyJIBCHOTO MArHUTHOIO TMOJIA OT MOJHHUHM HE NPEBBICHUT
300A/M.

1.3.6.2 IMniyIbCHBIE MAarHUTHBIE TIOJIA OT NICPBUYHBIX IIETICH CYIIECTBEHHO HHXKE,
yeM OT MOJHuM, Tak kak B KPVYD uMMynbCHbIE TOKHM HPOTEKAIOT B TMPAKTHUECKH
KOAaKCHAJIbHOU CHCTEME.

BbiBOABL

Ha nopacranuuu moryT OBITH YCTAaHOBJICHBI YCTPOMCTBA, HCMBITaHHBIE MO 4
CTENEHN KECTKOCTH.

N.3.7 IlpoexkTHble pelieHUs MO 3alUTe OT Pa3pagoB CTATHYECKOIo
3JIeKTPHYECTBA.

Jins obecredeHnst JOMYCTUMBIX YPOBHEH JIEKTPOCTaTHYECKOTO MOTEHIHANA Tena
YeJIOBEKA MCTIOJIB3YIOTCS. aHTHCTATHYECKOE HANONbHBIE [IOKPBITHS:

e B KPYD-500kB, KPY3-220kB, KPY2-110kB, B KPV-10 (20)xB - npumenstor
06ETOHHOE NOKPHITHE NOJIA;

e B momemenmwsx PII, Ty, I[IT, ACKY3 u ACVYTII - npumeHsoT
(baTbIIIIONBI C AHTUCTATHIECKUM NOKPEITHEM (rpMbl DOBO.

PesyibTaTsl H3MEpeHHIl H pacyeToB.

HauGonbnice 3Ha4eHUE 37EKTPOCTaTHIECKOTO NOTEHLIANA TENA YeJOBEKA BO BCEX
MOMEIIEHUAX ¢ MUKPOIIPOLECCOPHOI anmnapaTypoit He npeBbicut 1,0kB.

BeiBogbl.

117



ONeKTpOMarHuTHas ~ OOCTAaHOBKA B YACTH  BO3ACHCTBHA  CTAaTUYECKOTO
3JIEKTPUYECTBA B IOMEILECHUAX XapaKTEPU3YETCs KaKk 0OCTaHOBKA CPEAHEH TAKECTH.

MmukponpongeccopHas anmaparypa A0JDKHA ObITh HCIBITAHA HE MEHEE, YEM MO 2
CTEIECHH 5KECTKOCTH.

N.3.8 TIpoexkTHbIe pemieHHs: MO 3aIMUTe OT HAHOCEKYHAHBIX HMILYJIbCHBIX
noMex.

J1s 321U TEL OT HAHOCEKYHAHBIX UMITYJIBCHBIX TOMEX MPUMEHSIOT PEILECHUS:

® 3NEKTPOMEXAHUUYECKUE yCTpoicTBa HE yCTaHABJIMBAIOT BOMIM3H
MHUKDPOIPOLECCOPHON annaparypsl;

® [IMTAHUE JICKTPOMEXAHUYECKUX YCTPOHCTB U MUKPONPOLECCOPHBIX YCTPOHCTB
BBITOJHSIOT C Pa3HbIX (PUAEPOB.

11.3.9 IlpoekTHBble pemieHUs] MO OOECTEYEHHI) KAYECTBA JJIEKTPONUTAHHSA
MOCTOSIHHBIM TOKOM BTOPHYHOr0 000PyI0BAHMSL

H.39.1 Jna obecrnieyeHUs] KA9eCTBEHHOTO 3JIEKTPONTMTAHAA MOCTOSHHEIM TOKOM
HOPYMEHSIOT MOA3apAJMHBIE YCTPOHCTBA, 00ECICUUBAIOIIUE YPOBEHD MyJIbCAlUH MEHEE
2,5%.

H.392 Iluranue MII ycTpOHCTB, YYBCTBUTENBHBIX K 3JEKTPOMArHUTHBIM
HOMEXaM, OCYIIECTBIIAIOT OT OTACIbHBIX (PUICPOB.

1.9.3 Kabema cetu MOCTOSHHOTO TOKA, MPOXOAALIME B paCHpeAeTUTEIbHOM
YCTPOHCTBE, IPOKIIAJBIBAIOT C SKPAHOM MIIH OpOHEIi.

U.3.9.4 IlpenycMOTpEHO pPE3epBUPOBAHHE MUTAHUS € NPUMEHEHUEM JIHOJHOIO
MOCTa.

W.395 Bpems orkmoueHus Omuskoro K3 MeHbIIE JOMYCTHMOTO BpPEMEHHU
[epepbiBa NUTaHUs TepMUHANIOB (S0MC).

U.3.9.6 IpumensToT mkadbl BBOAA CO cTabmm3aTopoM HanpspkeHus (170/225B).

N.3.10 IIpoexTHbIE peleHHs MO o00ecreYeHHI0 KAa4ecTBa JIEKTPONHTAHMS
nepeMeHHbIM TOKOM BTOPHYHOT0 0G0PYI0BaHMSL.

Jnsa  obecriedeHnsl Kade€CTBEHHOTO MEKTPONATAHWA TMEPEMEHHBIM  TOKOM
HOPUMEHSIOT CICAYIOINE TEXHUUECKUE PEILCHUS:

M.3.10.1 Jna nuranus ACY TII npeaycMOTpPEHbl HHBEPTOPBI, MOAKIIOYAEMEIE K
COIIT, xoTopele obecreunBaloT OecriepeOoiiHOe KAYeCTBO MHUTAHHMA MEPEMEHHBIM
TOKOM.

1.3.10.2 TIpumeHstoT cucteMy anekrponutanns TN-S.

M.3.103  TIpuMEHAIOT  CHCTEMBl  TapaHTHPOBAaHHOTO  OecnepeOoitHoro
anekTponuTanus Ha 6aze MBI

.3.11 IIpoexTHBIE penIeHus M0 3AIUTE 0T KOHIYKTHBHBIX MOMeX.

W.3.11.1 Jlya 3amuthl 0T KOHAYKTUBHBIX TOMEX OT BHEIIHUX IEKTPOMArHUTHBIX
MONEl NPUMEHSIOT SKPaHUPOBAHHBIE KAOEIH.

WM.3.11.2 [Ing 3ammTel OT B3aMMHOTO BIWSHUSA LENEH Pa3IMYHOrO HA3HAYECHHA
HNPUMEHSIOT CICAYIONE TEXHUYESCKUE PEIICHUS:

- CWIOBBIE Kadenu M KOHTPOIbHblE Kabend BTOPUYHOTO 000pYyIOBaHUS
TPOKITAIBIBAFOT B Pa3HEIX KaOeNbHBIX Kopobax, 0o Ha paccTosHuE He MeHee 0,25M.

- B OJJTHOM KOHTPOJIBHOM Ka0elle He MPOKJIAABIBAIOT LIEMH, IT0 KOTOPHIM MEPEIAIOT
CHTHAJIBI PA3IMYHBIX TUIIOB;
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- HC MNPUMCHAIOT I nepcaaqyu OAHOIrO CUrHajia XWUJIbl PasHbIX KOHTPOJIBHBIX

Kabeneit.

N.3.12 ABTOpCKUii HAA30P 32 BBHINOJHEHHEM MPOEKTA M NMPHUEMO-CAATOYHBIE

HCIIBbITAHMUS.

MN.3.12.1. TlpenycMOTpeHO MpoBeneHUE H3MepeHHMd ansd KoHTpoias OMO B
NPOLIECCE CTPOUTEBCTBA MOICTAHLINN.
N.3.12.2 Tlocne 3aBeplICHHS MOHTA)XXHBIX Pa0OT MPOBOAAT MPUEMO-CIATOUHBIE

UCIIBITAHUA B COOTBCTCTBHHU C

«MeToaAn4eCKUMHU

YKa3zaHusAMH 110 OINpECaCICHUIO

ANIEKTPOMArHUTHBIX OOCTAHOBKM M COBMECTUMOCTH HA JJIEKTPUUECKUX CTAaHLMAX U
nmoacranumsax». CO 34.35.311.2004.

Pe3ynbTaThl pacueTHbIX 3HAYEHUH YPOBHEH SJEKTPOMArHUTHBIX BO3ACHCTBHIA H
PEKOMEHIYEMbIE CTEMEHH >KECTKOCTH WCMBITAHUHA YCTPOMCTB BTOPUYHBIX CHCTEM Ha
MOMEX0YCTOMUMBOCTE MPUBEACHHI B Tabmane M.2.

Tab6muma U.2

PacyeTHbIe 3HAUEHUS YPOBHEN 2JIEKTPOMArHUTHBIX BO3AEHCTBHUI U PEKOMEHYEMBIE
CTENECHU J)KECTKOCTU MCIIBITAHUI

Ne JJICKTPOMATHUTHOC
n/o BO3ACHCTBUC

By ucribrranmii
HAa ITIOMEXO0YCTOWYHBOCTD

PacueTHOE 3HaYCHHC K
(pexoMeHIyCeMas
CTEMECHB XECTKOCTH
HCTIbITAHHIA)

obopyznosanus u K3 Ha
HepPBUYHOMN CTOpPOHE.

I'OCT P 51317.4.12 (M3K 610004-12).

1. | Hanpsxenus HUcnbrtanus SJIEKTPUIECKOI 600B/2000B
MIPOMBIIIJIEHHON MPOYHOCTH U3OJNALMH (HANpPSDKEHHE B
gactorel npu K3 Ha | ycTaHOBHBIIEMCS pEXKUME).
3EMIIIO. I'OCT 30328 (MOK 255-5).

2. | UmnynecHble mnomexy, | Ha ycTouMBOCTL K KoneOaTenbHbIM 1,5xB
BO3HUKAIOIIHE IIpY | 3aTyXalOLIUM [TOMEXaM:
KOMMYTaLUsAX - OIMHOYHBIX, (3 cr. xecr. )
CUJIOBOT'O - IOBTOPSOIIUXCS.

3. | UmmynecHBIE mOMexH

Ha ycToHumBOCTE K MUKPOCEKYHIHBIM

OT TOKOB MOJIHHH. HUMITyJIBCHBIM ~ ITOMeXaM  OosbLuoi 4xB
SHEPTHH. (4 cr. xkecT.)
I'OCT P 51317.4.5 (MOK 61000-4-5).
4. | MarautHble nmonst | Ha  ycToluMBOCTE K  MarHUTHOMY T0A/M
IPOMBIIIICHHON TIOJIO TIPOMBIIITIEHHON YaCTOTHL (5 cr. wecr. )
YaCTOTBL I'OCT P 50648 (MOK 61000-4-8). ) )

5. | DnekTpoMarHuTHBIE
HOJI PafuO4acTOTHOrO

Ha ycrolumBOCTE K H3Iy4aeMbIM
PaAMOYacTOTHBIM 3JIEKTPOMATHUTHBIM

9JIEKTPHUYECTBA.

CTATUYCCKOrQ SJICKTPUYECTBA.

IMara3oHa. TIOJISIM. 0,1B/m
I'OCT P 51317.43 ((MOK 61000-4- (3 cr. xecT.)
3).
6. | MmmynscHbIe Ha ycToiuuBOCTE K MMITYyJIbCHOMY 300A/m
MAarHuTHbIE MOJIS. MarHUTHOMY TOJIO.
I'OCT P 50649 (MOK 61000-4-10). (4cr. xect.)
7. | Paspansl cratuueckoro | Ha  ycroumBOCTE K paspsamaM 1xB

(2 cr. xecT. )
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Ne JICKTPOMATHUTHOEC Bun ucnipitasuit PacuetHOE 3HaUCHNKC U
/n BO3ACHUCTBUC Ha TOMEXOYCTOHMIUBOCTD (pexomeHIyeMas
CTCICHB JKECTKOCTH
HCTIBITAHMUIA)
I'OCT P 51317.4.2 (M3K 61000-4-2,
MD3K 60255-22-2).
8. | HanocexyHnHble Ha ycToiiunBoCcTh K HaHOCEKYHIHBIM
HUMITyJIbCHBIE TOMEXHU HMITYJIbCHBIM [TOMEXaM. (4 cr. xecT. )
oT I'OCT P51317.44 (MOK 61000-4-4,
anexTpomexanunveckux | MOK 60255-22-4).
YCTPOMCTB.
9. | Kauectso Ha ycToiuuBOCTb K IMynbCalysaM
DJIEKTPONUTAHUS HAIPsKEHUs] TOCTOSTHHOTO TOKA. 2,5%
MOCTOSIHHBIM TOKOM. T'OCT P 51317.4.17 (M3K 61000-4- (3 cr. xecr.)
17).
10. | KauectBO Ha ycroiiumBocTb K TapMOHHKAM H
3JIEKTPOIIUTAHHS MHTEprapMOHHKaM, K  CHUTHalIaM ObecneunBaercst
nepeMeHHbIM TOKOM. cucTeM TeJeypaBIeHNsA u HCTOYHUKAMH
CHTHaNM3ald B HANPSDKGHHH CETH HecniepeboitHoro
MIePEeMEHHOTO TOKA. IIUTaHUSA
I'OCT 51317.4.1 (M3K 61000-4-13).
Ha ycroiiuuBocte k  KosnebaHusAM ObecneunBaercs
HAIIPSKCHUSL. HCTOUHHUKAMH
T'OCT P 51317.4.14 (MOK 61000-4- GecmepeboiiHOrO
14). MATAHHS
Ha ycroiiunBoCcTh K AMHAMHYECKHM
H3MEHEHUAM HATIPSDKEHHS Obecneunpacrcs
SJIEKTPONUTAHHS. HCTOMHHKAMH
TOCT P 51317.4.11 (MK 61000-4- | Occnepeboiinoro
n NHTaHMA
Ha ycroiluuBocTh K HECUMMETPHUH ObecneunBaercs
HAIIPSDKCHUI 3JIEKTPONMTAHUSL. HUCTOYHUKAMHU
MD3K 6 1000 -4-27. 6ecniepeboiiHOTO
MHUTaHKA
Ha ycToiluMBOCT K W3MEHEHHUSIM
YaCTOTHI MHUTaHUsA B cetn Obecneumpaercs
MCTOYHHKAMU
TIEPEMEHHOTO TOKA. BecniepeBoiiHoro
I'OCT P 51317.4.28 (M3K 6 1000 -4-
28) MATAHHA
11. | KonpaykTHBHBIE Ha ycTroiunBOCTh K KOHIOYKTHBHBIM

IIOMEXH.

noMexaMm, B mojioce 4dacror ot 150
k' o 80 MI'L, BO3AEHCTBYIOIUM HA
HNOPTHI 3JNEKTPONUTaHMA M BBOJA-
BbIBOZIa CUTHAJIOB.

T'OCT P 5131746 (MOK 6 1000-4-
6).

Ha ycToiiuMBOCTb K KOHJIYKTHBHBLIM
noMexam B noJioce 4actot ot 0 go 150
k.

I'OCT P 51317.4.16 (MOK 61000-4-
16).

(3 cr. xect. )

(4 ct. xecT.)
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1.4 Hosoe cTponTesbeTBo moacTanuuu ¢ KPYD n mepexoaHbIM MyHKTOM

N.4.1 IlpoexTHble pemieHNs MO0 OOeCHEYEHUI) NOMYCTHMBIX YPOBHeid
BO3/IEHCTBHI HANPS/KEHHS] H TOKOB NPOMBINLICHHOH YacTOTbl HA BTOPHUHOE
000py10BaHHe IPH KOPOTKHUX 3aMbIKAHUAX HA 3eMJIIO.

W.4.1.1 Ha reppuropuu I[IC pacnonoxensi: 3nanue KPYD 220/20 kB (sueiiku
alerasoBble (GupMbl Simens u sdeiikn kommurekTHBIe (upMBl ABB ¢ BakyyMmHBIM
BEIK/FOUaTeneM) ¢ 3-Ma T 230/22xB, nepexoaHoi MyHKT.

[ CHIDKCHUS YpPOBHEH HANpsOKEHUW M TOKOB MPOMBIIUICHHOW YacTOTHI TPH
KOPOTKHX 3aMBIKAHUAX HA 3€MJIIO NIPUMEHSAIOT CUCTEMY BRIPABHHUBAHUS TTOTEHITHANIA BHE
30aHUN U CUCTEMY YPaBHHUBAHUS IOTCHIMAIOB BHYTPU 3/aHUA.

IIpu BHINONHEHMU 3a3€MILIIOILIETO YCTPONCTBA B KA4eCTBE 3aseMinTeNeit U
323eMJISTOIIMX POBOTHMKOB MPHUMEHSIOT CTABHYIO ITHHY CEYEHHEM 6X50MM’.

W.4.1.2 3azemmstomee yerpoiicteo [1C npeacrasisetr coboit 3aMKHY TN KOHTYP,
COCAMHSIONINI BCE 3AaHUA U COOPYIKECHUS.

3a3eMISIIOIIEE  YCTPOMCTBO BBITIONIHEHO € COOMIONEHHWEM TpeOOBaHMI K €ro
CONPOTHBIICHUIO, KOTOPOE B F0O00E BPeMsl Toja HE NODKHO MpeBhImats 0,5 Om.

Ha Bceli teppuropuu TIC BBIMONHEHA CETKa W3 TMPOAOIBHBIX M IIONEPETHBIX
TOPM30HTAIBHBIX 3a3¢MIMTENCH ¢ HEPAaBHOMEPHBIM INATOM K3 CTald IOJ0Coi
OLMHKOBAHHOM 60X 5MM-. Pazmepnl sueiiku ceTku - oT 3M 10 12Mm.

ITo mepumetpy 3V TIC ycTaHOB/IEHBl BEPTUKAIBHBIE 3a3€MIIUTENN [UTMHHONW 15M
qepe3 15m B konmmuectse 201T.

413 B  nomewenusax  KPYD-220xkB, KPY3-110kB  BeImomHAIOT
BBICOKOYAaCTOTHYIO CETKY UL CHIDKEHHS MMIYJIBCHOTO MOTEHIMANA Ha 000py/0BaHUU
mpu K3 wu xommyrtammax. B kadectBe BU ceTkM MCHONB3YIOT —apMarypy
KENe300€TOHHOTO MOJIa. BBICOKOYACTOTHYIO CETKY MNPUCOCAMHSIOT K 3aKIJIaJHBIM
aetamaMm (yHIaMeHTa BIOJIb CTEH Yepe3 1M.

Ilo nepumerpy mnomemenus KPY3 mpokNaAblBalOT I0JIOCY  CTaJIbHYIO
OLMHKOBAHHYIO 60X5MM’ Ha BEICOTE 0,5M.

3azemnenne KPYD BHINONHAIOT B COOTBETCTBHM C 3AaBOJACKUMH UEPTEKAMHU,
nonyueHusiMu 08.02.20007.

BHyTpeHHuit kKOHTYp 3azemneHus KPYD nmpucoeauHAOT K 00lIEMY KOHTYpPY HeE
MEHE, YeM B 2-X TOYKAaX, a TaKoKe K 3aKJIaJHBIM JETalsM B KOJIOHHAX IO HEPUMETPY
3/1aHHS.

3azemumrenn KPY D npucoeIMHAIOT K 3aKIaqHbIM AeTalniaM kpemenus KPY3.

M.4.1.4 B nomeuiennsax KPY-20kB (10kB) kopmyca sueex KPY npucoeauusaioTk
3AK/1aJ[HBIM METATTIOKOHCTPYKIIAM H MEXY COOOH mHHOM 6X50MM’.

Caazu Mexay psanamu siueek KPY 1 BHyTpeHHEH MIUHOW BBIIOJIHAIOT C LIArOM HE
6onee 10M.

BHyTpH BcEX MOMEIUCHUI MO NEPUMETPY MO CTEHE MPOKIAJBIBAIOT 3aMKHYTYIO
HIMHY CHCTEMBl YpaBHHBaHHS MOTCHUMAIOB Ha BhicoTe 0,5M OT moma. Mexay aByms
CBSI3SIMH CO CMEXHBIMU OMEICHUSMH PacCTOAHUE AOKHO ObITh He Gonee 10M. ITTunbI
B TOMEIICHHAX HA pa3HBIX OTMETKAX IO BEICOTE COCOMHAIOT MEXay co0oii
BEPTUKAJILHBIMHU IIHHAMH C 1aroM He 6osee 20M (Ho He MeHee 4-X). [IInHEl Ha oTMETKe
OM COEOMHSIOT C BBOJAMH OT HAPY>KHOTO 3a3¢MIIHTENS € IIAaroM He MeHee 10M.
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WU.4.1.5 Buytpu nomenieHuii TpaHcOpPMATOPHEIX (M aBTOTPaHC(OPMATOPHBIX)
KaMep MO TEPUMETPY N0 CTEHE TMPOKIaJblBalOT 3aMKHYTYIO IIMHY CUCTEMBI
YPaBHHMBAHUS TMOTCHITNAIIOB HA BeIcOTE 0,5M OT mona.

Ha mony TtpancdopmaTopHOif Kamephl BBIIIOJIHSETCA CETKA W3 IIWH 6x50MM° ¢
waroM He Oomee 10x10m. Kopnyc tpaHchopMaropa NOPUCOCIUHAIOT K TOYKE
TIepeceueHns IMH 11 00ecTieueHns pacTekaHusi TOKa B 4 HampaBieHHMAX. B Toukax
3a3eMJIeHHsA  HefiTpanedl  CHJIOBHIX — TpaHC(HOPMATopoB  (aBTOTpaHC(OPMATOpOB)
MNPOKIAAEIBAIOT MPOAOJbHBIE U MOMEPEYHbIE 3a3EMIIONIME IIPOBOJHUKU B UETBHIPEX
HamlpaBJICHUAX,  COCAWHEHHBIE ¢  CeTko Ha  mony  TpaHcdopMaTopHOM
(aBTOTpaHCGOPMATOPHOI) KAMEPHI.

M.4.1.6 B nomewenusix APM P3A, PII, ACY TII, cazu, ACKY33 mxads ¢
MUKPOIIPOLECCOPHEIMU yCTpoicTBaMU YCTaHaBIIMBAIOT Ha 3aKJIaHbIC
META/UTOKOHCTPYKIIMA W NPHUCOEAMHAIOT K HUM IIPH IIOMOILTM CBAapKu WM OONTOBBIX
CcoeqMHEHMM (He MeHee 2-X TOYeK Il Kakmoro mkada). 3axiamHble
METAJUIOKOHCTPYKIIUM CBSI3bIBAIOT ¢ IIMHON CHCTEMBl YPABHUBAHMA IIOTEHIUANOB W
Mex Iy coboit ¢ marom He Gonee 10M.

Pe3yabTaThl pacueros.

1) Ilpu 3aMBIKaHMU HA 3¢MJII0 YPOBHH HANPSHKEHUH IPOMBINUICHHONH 4acTOTHI,
BO3ICUCTBYIOIME HA M3OJLILMIO KOHTPONBHBIX Kabened, ¥ TOKOB, MPOTEKAIOIME IO
9KpaHaM KOHTPOJIbHBIX KaOeneH, He MPEBLICAT AOMYCTUMBIX 3HAYCHUH.

2) CompoTuBJIcHHE pacTEKaHHWIO TOKa 3a3emistomero ycrpoiictea [IC He
npeeicut 0,2 OM. Hanpsokenwe Ha 3Y  He mpeBeicuT 10 kB. CooTBercTByeT
TpeboBaruam [1YD m.1.7.89.

3) Ilpu K3 Ha 3emmo Ha 220kB, nBOHHOM 3aMbIKaHWM Ha 3eMill0 Ha PY-20kB u
OnvkHEM BHENTHEM KOPOTKOM 3aMBIKAHHM Ha 3€MJIIO HAmNpsDKEHUE TPUKOCHOBEHMS
(wara) B 3panuu KPYD He mnpepoicutr - 500B, a Ha paboumx mectax - 65B.
CootsetcTByeT TpeboBanusam [1YD n.1.7.91.

5) Heo0xomuMo BBHIMONHATE HE MEHEE 2-X 3a3€MJLIOIIMX IPOBOAHHMKOB OT
obopynoBanus Kk 3Y mna obecnedeHUs JONMYCTUMOI TeMIepaTyphl 3a3eMJLIIOMIUX
MpOBOAHUKOB TpH K3 Ha 3eMitio.

5) Hanpsixerue Ha 3Y npeslmact SkB.

Heo6x0MMO MPUMEHATh BOJIOKOHHO-ONTUYECKUE JIMHUM CBA3HM U NPUHUMATh
MEPHI TT0 3aIIITE TPOBOJIHBIX JIMHHI CBA3H OT IEPEHANPSIKEHHUIA.

VCTaHOBUTH U30JLIMOHHBIE BCTABKHM IS HCKJIIOUEHHS BBIHOCA MOTCHIMANA 33
npeesbl NOACTaHIUMK N0 TPYOOIPOBOIaM M KaOemsM CBA3H.

N.4.2 IlpoekTHBIC pelleHHs MO0 O00eCNeYeHHI0 JOMYCTHMBIX YPOBHeH
BO3/eiicTBHII MMIYJbCHBIX NOMeX, BO3HHKAWIMIMX NPH KOMMYTALHUSAX CHJIOBOIO
o0opynoBanus 1 K3 B nepBHYHBIX Hensax

JInst cHIKEHWs ypoBHEH UMITYJIbCHBIX TIOMEX 10 AOMYCTHMBIX 3HAUYCHHUI MPUHSTHI
CJIEAYIOIIME IPOCKTHHIE PELLICHUS.

H.4.2.1 B nomemenun KPYD BrnonustoT BU ceTky AnA CHHKEHHS HMITYJILCHOTO
moTeHIana Ha obopyoBanuu npu K3 u kommyTanmsax. B kadecTse CeTKH MPUMEHSIOT
apMarypy »ene300€TOHHOro noJja.

122



U422 B KPVD, or KPYD go PIII u or LIIT mo KPYD mnpoknaasiBaioT
SKpPaHUPOBAHHEIE KAaOENH C 3a3¢MJICHHEM HSKPAaHOB C JABYX CTOPOH (WA 3a3eMIICHHA
HKPAHOB IIPUMEHSIOT PA3bEMBbI WITH 32)KUMBI CTIELHATEHOTO UCTIOTHEHHS ).

W.4.2.3 Cunosble kabenu U KOHTPOJIbHBIE KAOEIH NPOKIAABIBAIOT JIHOO B Pa3HBIX
KabeNpHEIX Kopolax (0TKax), 1100 Ha pacCcTOAHUH He MeHee 0,25M.

Pe3ysbTaThl pacueTos.

1) Haubonbinme pacueTHble 3HAYEHUS TOKA BBICOKOYACTOTHOM COCTABJIAIOIICH NPU
KOPOTKOM 3aMBIKaHUK Ha 3EMIIIO COCTABSIT:

KPVD2-220kB - 10kA;

TlepexonHOi MyHKT - SKA.

IIpu KOMMYyTaUKUAX HAUOONbLIME 3HAUEHHUS aAMILUTATY TBI HMITYJIbCHBIX TOKOB OYayT
MPUMEPHO B 4 pa3a MEHbIIIE.

2) HauGonplme pacueTHbie 3HAYEHHsl BEICOKOUYACTOTHBIX TIOTCHIHAIOB Ha 3Y TpH
KOPOTKOM 3aMBIKaHUH Ha 3€MJTIO Ha [IMHAX COCTABAT:

KPVYD-220xB - 9xB,;

IlepexoaHoii myHKT - 7kB.

3) C yuetrom kod(duireHTa 3aTyxaHusl (He MeHee 6) ypOBEHb WMITYJIBCHBIX
HOMEX P KOPOTKUX 3aMbIKAHMAX U KOMMYTaLUAX U3-3a IOJbeMa OTeHIMana Ha 3Y He
mpeBbicaT 2,5kB.

4) HauborpIinee 3HAUCHWE MUMITYJIBCHBIX M3JIYYAaeMBIX TIOMEX B 3KPaHHPOBAHHBIX
LeMsIX He npeBblcaT 1kB.

.43 IlpoexkTHble pelICHHS MO0 O0eCHeYeHHI0 AONMYCTHMbBIX YPOBHeH
Bo37elicTBUII MMIIY/IbCHBIX IIOMeX 0T TOKOB MOJIHUU

WU.43.1 B xadgectBe MomuuesaumThl 3xanus KPYD 220/110 xB moacranuuu
HCIIONB3YIOT MONHHEIPUEMHYIO METAIUTMYECKYIO CETKY Ha KPBIILIE 3JaHHsI, TOKOOTBOABI
(METaJUTOKOHCTPYKIIMH 31aHUS, 3a3eMIIAIOIINE IPOBOAHNKH ) U 3a3eMJIUTENN (PyHAaMEHT
30aHWUA M CETKa BOKPYT 3IaHU).

U432, Tlpu BHNOJAHCHUH  MOJIHHUE3AWIUTBL  3JaHUA  OOECHEUMBAIOT
JNEKTPUUECKYIO0 HEIPEPHIBHOCTL CTAIBHOTO KapKaca, >ENe300€TOHHBIX KOJOHH H
(¢yHgameHTa 31aHuA, LI 9ero He MeHee 50% COCAMHEHHWH apMaTypHBIX CTEp)KHEH
(yHaamMenTa MexIy co0oit TpeGyeTcs BRIIOIHUTE CBApKOii HITH BA3KOM IPOBONOKOL.

Tuaponzonsanuio GyHIAMEHTa 3[aHHUSA BHITIONHAIOT OWTYMHBIMH WM OHTYMHO-
JIATEKCHBIMU TOKPBLITUAMH. [IprUMEHEHHE TONMMMEPHBIX TOKPBITUHI TIPH HCTONBE30BAaHUH
(hyHIaMeHTa 37aHNA B Ka9€CTBE MOTHUE3AIUTHOTO 3a3€MITHTENS HE JOMYCKAeTCs.

OT KOJIOHH BHINOJHAIOT BBIBOJBl HA OTMETKAaX OSTaxed /Ul COEAMHEHUs ¢
BHYTPCHHEH CUCTEMOH ypaBHUBAaHMs MOTEHIMANOB, a HA OTMETKEe OM - U1 COEAUHEHHUS C
BHELIHHM 3a3EMJISIOIINM YCTPOWCTBOM.

U.4.3.3 B MecTax yCTaHOBKH aHTEHH H APYroro 000pyl0BaHUs Ha KPHIIIE 3AaHAA
HpeaycMaTPHUBAIOT BBIBOBI TS 3a3eMIICHUS 000pyI0BaHHs. Bee kabenm, BRIXOAAIINE HA
KpBIIILY, IIPOKJIAJBIBAIOT B CTAIbHBIX TPyOax.

Pe3ysabTaTsl pacyeTos.

Pa3HOCTh MOTEHUMATIOB BHYTPH 3aHUS NPH YAape MOJIHUM HE MpeBblaecT 2KB.

VMnynbcHEIE TOMEXM, BbI3BAHHBIE MOABEMOM MOTECHIMAAA HAa 333¢MILIOIIEM
yCTpoiicTBE, HE NPEBLILAIOT 4KB.
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H3mydaeMble MMITYIbCHBIEC TIOMEXH HE TIPEBHIIIAIOT 1KB.

N.4.4 IlpoexTHRle pemeHusi M0 00ecHEYCHHI0 JONYCTHMBIX ypOBHE
BO3/ACHCTBHII MATHUTHBIX NOJIeii NPOMBILIJIEHHOH YaCTOTHI

Jng CHIKEHWS HANPKEHHOCTH MArHWTHOTO TONA TIPH  CYIIECTBYIOIIUX
IUTAHUPOBKAX 3JaHU IPUMEHEHBI CIEAYIOINE TEXHHISCKUE PEIICHHS.

N.4.4.1 MakcHManbHO BO3MOKHOE YAAQNCHUE UCTOYHUKOB TOJA (PEakTopoB) OT
nomelnenuii ¢ annaparypoii ACTY: peakTopHble KaMephl YCTAHOBJIEHBI HAa OTACIBHOM
sTaxe U otaencHs! 3an0M KPY3 ot nomenmenuit 2-ro sraxa.

N.4.4.2 TlpumeHenne kommoHOBKH KPVY, mpm xoTopoil TOKH mo mmHam OyayT
CHIDKEHBI IPHUMEPHO B JIBA Pasa.

B KPVY-20kB BBOIHYIO U CEKLIHOHHYIO SYEHKH Pa3MELIAlOT B COCEAHUX SUEHKAX
KPY B cepenune Kaxaoi cekuuu. IIpu 3TOM MONHBIA TOK, NPOTEKAIOUTHIA MO IIAHAM
KPYV, Oyaer yMEHBILICH IPUMEPHO B IBa pasa.

Pe3y/ibTaThl pac4eToB.

1) O3MO B OTHOIICHMA MArHUTHBIX TMOJEH TNPOMBILUICHHON 4YacTOTHl B
nomemtennsx [1C xapakrepusyeTcs Kak KpaifHe &KecTKasl.

2) MuxkponpoueccopHas anmaparypa P3A, ACY TII, ACKVY3D, cBsa3m,
YCTaHABIMBAEMAs B OTHUX MMOMELIECHHAX, JOJDKHA ObITh HCIIBITAHA:

e HE MEHee, 4eM 1o 5 creneHu skectkocTh ucnbitanuit mo I'OCT P 50648 misa
sueek KPY-20kB ( mpu pacmonoXeHNH BBOJHON M CEKIMOHHOW SYEHKH B CepeauHe
kaxaoii cekiun KPY), nomemennit IICH, momemenwn IIIT 3manus KPYD-500kB;

e HE MCEHeEe, 4eM mo 4 creneHu xkecTkocTd ucneitanuii mo I'OCT P 50648 mis
noMemenuii nanenei PIL, LTI, ACY, TITI AUMHUC KVY3, JIA3 u cepBepHOii;

¢ 10 3 creneny xectkocTd ucnbsiTanuit mo 'OCT P 50648 B momemennu APM.

3) B nomemenusx nepconana CHATY u peneifHOro nepcoHajia HaNmps>KEHHOCTD
nond He TpeBbicHT 50A/M, 9YTO COOTBETCTBYET TPEOOBAHHMAM MpPABII TCXHUKH
0€30MacHOCTH ¥ OXPaHEI TPyJa IA 8-4acoBO# paboyeii CMCHBI IEPCOHAIA.

4) JIna cHWKEHWs YypOBHEH moneH, co3maBacMbix mmHamMu KPY-20kB B
COOCTBEHHBIX pENICHHEIX OTCEKaX, HEOOXOMMMO HCIOIB30BaTh B KAueCTBE BBOTHOM
SYEHKU U TYEHKA CEKIMOHHOTO BBIKIIIOUATENS [IBE COCCIHUE SUCHKH, PACTIONIOKEHHEBIE B
CepeNrHE CeKLIUH.

N.4.5 IlpoexkTHble pemleHMsi MO 3alIHTE OT JJIEKTPOMATHHTHBIX MoJIel
PaaH0YACTOTHOTO AMATIA30HA

Jonyctumelie YPOBHH HAMPSDKECHHOCTH ANEKTPOMArHATHOTO OISt
panrovyacToOTHOrO JUana3oHa 00ecreunBaloT €CTECTBEHHBIE SKpaHbI:
METAUIOKOHCTPYKIWY 3AaHU# MOACTAHINH W MECTAJITHIECKHE MKadbI.

Jdns  3ammTel  OT BO3AEHCTBUS  3JICKTPOMATHUTHOTO TMOJS  TIEPEHOCHBIX
panronepelalolux yCTPOHCTB HEOOXOAMMO aJMUHUCTPATUBHO OTPAHMUMBATE MX
MPUMEHEHHE BONMN3M MUKPOIIPOLIECCOPHOH anmapatypsl (He 6mmke 2-3m).

Pe3ysibTaTnl H3MEPEHHIT H PACYETOB.

Hambonmpmee 3HAYCHWE HANPSDKEHHOCTH MOJIA, CO3JABaE€MOTO BHEIIHWMH U
BHYTPEHHUMH HUCTOYHHUKAMH B MECTaX YCTAHOBKHM MUKDPOIPOLECCOPHOMN annaparypsl HE
npesbimaet 0,1B/m.
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N.4.6 IlpoexkTHble pelieHHs MO o0ecTeYeHHI0 AOIYCTHMBIX YPOBHeid
BO3eHCTBHI MMITYJIbCHBIX MATHHTHBIX NOJIeH

HN.4.6.1 Hcnonp3oBaHHE METAUIMYECKAX KOHCTPYKUMH 3[aHHIl B KadecTBe
TOKOOTBOJIOB (3a3€MIIAIOIINX MPOBOJHUKOB) M 3a3¢MJIUTENICH CHCTEMBI MOJIHUE3ALUUTHI
obecrieynBacT paBHOMEPHOE PaclpeieNeH e TOKa MOJTHHH [0 NEPHMETPY 3[aHHIH.

H.4.6.2 IMnynbcHBIE MaTHUTHBIE TIOJISL OT MIEPBUYHBIX LETEH CYIIECTBEHHO HIKE,
yeM OT MOJIHMHM, Tak Kak B KPYD umnynbcHble TOKH MPOTEKAIOT B IPAKTHYECKH
KOAKCHAIIBHO! CHCTEME.

Pe3ysbTaThl pacueTos.

1) DOnexktpomMarHuTHas OOCTAHOBKA B OTHOIUCHHWH BO3JACHCTBUSA HMITYJIbCHBIX
MarHuTHBIX nonei B momemeHusx KPY3-220kB, 3PY-10(20)xB xapakrepusyercs Kak
KecTKas (Ha paccTosHUAX OGosiee 1M M 4M OT BHEIIHUX CTEH).

2) UmnynbcHOE MarHUTHOE MOJIE UMEET HauOOJIBLIYIO HampsKEHHOCTh BOIHM3H
KOJIOHH M CTeH 3aaHuii. B wMecrax pasmemenms MII yctpoiicte HamOonbmas
HaNpPsLKEHHOCTHh UMITYJIbCHOTO MarHUTHOTO MOJIS OT MOJIHMM He nipeBbicuT 300A/M.

3). Ha noactaHuuu MoOryT ObITh YCTaHOBJIEHBl YCTpPOMCTBA, MCHBITaHHBIE MO 4
crenenu skectkoct o 'OCT P 50649.

N.4.7 TIpoexkTHble pelieHHs] 1O 3aIUTE OT Pa3psaoB CTATHYECKOIo
3J1eKTPHYeCTBA.

s obecrieueHus JOMYCTUMBIX YPOBHEH JIEKTPOCTATUYECKOTO MOTEHIMANA TENa
YENOBEKA NCTIONIB3YIOT AHTHCTATUYECKUE HATIONBHBIE TTOKPBITHS:

¢ B KPVY-20xB- npuMeHAIOT IOKPHITAE TT0J1a Ha OETOHHO OCHOBE;

e B nomewenun PIHI, cepeepHo#i, JIA3- TpUMEHAIOT (QambIIMONBI ¢
AHTUCTATMYIECKMM NMOKpeITHEM (prpMer DOBO.

Pe3yabTaTnl H3MepeHHii 1 pacyeToB.

1) DnektpomMarHuTHas OOCTAaHOBKA B OTHOIICHWM BO3JCHCTBHSA paspsaioB
CTaTUYECKOTO 3MIEKTPHYECTBA B IIOMEIIECHUAX 3[aHUA XaAPAaKTEPHU3YeTCA KaK CpEAHei
TAKECTH.

2) Haubonbluee 3HAYEHAE MEKTPOCTATHYECKOTO MOTCHIMANA Teia J4eloBeKa BO
BCEX INOMELICHHMAX € MHKpOIporeccopHoil anmaparypoit IIC we mpessicut 1,0xB.
Muxkponponeccoprast  ammaparypa P3, IIA, ACY TII, ACKVY3D3, ces3m,
yCTaHABIMBAacMasl B 3TUX MOMEIIEHNSAX, IOJKHA OBITh MCTIBITAHA HE MEHEEe, YeM IO 2
crenenn sxectkoct o 'OCT P 51317.4.2.

N.4.8 TIpoexTHble pemieHHs] MO 3aMMTE OT HAHOCEKYHIHBIX HMITYJIbCHBIX
noMex

JIst 3aImyTEl OT HAHOCEKYHIHBIX UMITYJIbCHBIX TTOMEX ITPUMEHSIOTCS PELLIEHUS:

® 3JIEKTPOMEXAHMYECKUE ycTpoiicTea HE YCTAHABIMBAIOT BOIM3U
MUKPOIPOLIECCOPHOH anmaparypel,

¢ MHTAHUE JIEKTPOMEXAaHUYECKHX YCTPOWCTB M MUKPOIIPOLIECCOPHBIX YCTPOICTB
BBIIIONTHSIIOT € Pa3HbIX (uaepos.

N.4.9 TlpoexTHbIe pemleHHs] M0 00eCHeYeHNI0 KA4YeCTBAa JJICKTPOIUTAHHS
MOCTOSIHHBIM TOKOM BTOPUYHOI0 000 pyAOBaHHUS
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H.4.9.1 ina obecriedeHNsl KQUECTBEHHOTO 3IEKTPONHTAHUS HOCTOSHHBIM TOKOM
IPUMEHSIOT IOA3apAAHbIE  YCTPOHCTBA, 00ECICUNBAIOIINE YPOBEHb MyJIbCALMIA MEHEE
2,5%.

492 lluranme MII ycTpOCTB, UYYBCTBHUTENBHBIX K 3IEKTPOMArHUTHBIM
NIOMEXAaM, OCYLLECTBIIAIOT OT OTACbHBIX (PUIepOB.

N.4.9.3 Kabenn ceTH NOCTOSHHOTO TOKA, NPOXOIMNE B PACIpPEAETUTETBHOM
YCTpPOMCTBE, IIPOKIIAJBIBAXOT C SKPaHOM UITH OpOHEH.

HN.494 Bpema orkmouyeHus Ommskoro K3 MeHbIIE AOMYCTUMOIO BPEMEHH
MepepbIBa MATaHUS TEPMUHAIOB (50MC).

N.4.10 IIpoexTHble pelleHHs TO 00ECTIEYEeHHI0 KAYeCTBA JIEKTPONHTAHMSA
nepeMeHHbIM TOKOM BTOPHYHOT0 060 pyI0BaHMSI.

Jna olecredeHUs KAyeCTBEHHOrO OJICKTPOIMTAHHUS IMEPEMEHHBIM  TOKOM
NPUMEHSIOT CJICAYIOIUE TEXHUUECKUE PEIICHUS:

H.4.10.1 TlpumensroT cucteMy 3nekrponutanus TN-S.

N.4.10.2 TIpumenstoT cucteMsbl OecniepeboiiHoro anekrpornuTanus Ha 6ase MBI

1.4.11 TIpoexTHBIE pelIeHHs 110 3AIIHTE 0T KOHAYKTHBHBIX IIOMeX

H.4.11.1 Jlna 3amyTel OT KOHAYKTHBHBIX IOMEX OT BHEIIHMX 3JICKTPOMArHUTHBIX
noJiel IPUMEHSIOT SKPAHUPOBAHHBIE KaOeIH.

N.4.112 Jina 3amuThl OT B3aUMHOrO BJMAHMS LIENCH pa3iMd4HOrO HA3HAYECHHUA
HOPUMEHSIOT CJIEAYIOLIME TEXHUUECKUE PEILCHUS:

- CHIOBBIE Ka0end HM KOHTPOJNbHBIE KaleaW BTOPHIHOTO OOOPYIOBAHUS
TIPOKITAIBIBAIOT B Pa3HbIX KabenbHBEIX KopoOax, 0o Ha paccToaHu He MeHee 0,25M.

- B OJHOM KOHTPOJILHOM Ka0ejle H€ MNpPOKIAABIBAIOTCA LENH, IO KOTOPBIM
HEPEAAIOT CUTHANIBI PA3/IMYHBIX THIIOB;

- He NPUMEHAOT UL NEPefauyd OAHOTO CHTHANA KMIJIbI PA3HBIX KOHTPOJIBHBIX
Kabereii.

N.4.12 ABTOpCKHiT HAA30p 32 BBHINIOJHEHHEM NMPOEKTA H NPHEMO-CAATOYHbIE
HCIBITAHUSL.

M.4.12.1 TlpenycMOTpeHO MpPOBEJACHUE H3MEpPeHWi mid KoHTpoins OMO B
TPOIIECCE CTPOUTENBCTBA MOACTAHIIN.

W.4.12.2 Tlocne 3aBepiieHns MOHTaXHBIX PabOT MPOBOAAT HPHEMO-CAATOYHBIC
WCTIHITAHUS B COOTBETCTBUM C «METONUYECKMMH YKA3aHUAMH 1O ONPEIACICHHIO
SMICKTPOMATHUTHEIX OOCTAHOBKM M COBMECTHMOCTH HA 3JEKTPUYECKHX CTAHIHUAX H
noactannuax». CO 34.35.311.2004.

Pe3ynbTaThl pacueTHBIX 3HAYECHWI YPOBHEH 2JIEKTPOMArHMTHBIX BO3JACHCTBUH M
CTEMEHHU KECTKOCTH menbiTanmii MIT ycTpoicTB HA IOMEXOYCTOMYUBOCTE NPHUBEICHE B
tabnune 1.3.
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Tabnuia 1.3
PacueTHbie 3HAYEHUA YPOBHEH 1IEKTPOMArHUTHBIX BO3EHCTBUN U CTENIEHH KECTKOCTH
ucneltannid MI1 yCcTpo#cTB

Ne DICKTPOMATrHUTHOE By ucnbiranuit PacueTHOE 3HAUCHME/ Venosus
w/n BO3ACHCTBUE Ha IIOMEXOYCTOHYHBOCTD CTETICHDb XKECTKOCTH SMC
HUCITBITAHUH

1. | HampsbxeHus Hcneiranus SJIEKTPUUIECKOit 1000B/2000B BBINOJIHEHbI
IIPOMBIIIIEHHOM HMPOYHOCTH H30JALUN
yactoTel npu K3 Ha | (HampspkeHue B
3eMJTIO. YCTaHOBUBIIIEMCS PEIKIME).

TI'OCT 30328 (MK 255-5).

2. | MmmynecHble Ha YCTOIUUBOCTD K 2,5 kB u 1xB/ BBITIOJTHEHBI
TIOMEXH, KonebaTeNbHbIM  3aTYXAIOIINUM 3 cr. xecrT. (2,5xB
BO3HHUKAIOIIKME MU | IOMEXaM: cundasHoe , 1xkB
KOMMYTaLHAX - OIMHOYHBIX, mpotuBodasHoe)

CHJIOBOTO - IOBTOPSIOIIUXCSI.
obopymosanus u K3 |TTOCT P 51317.4.12 (M3K
Ha TepBUYHOIT | 610004-12).

CTOpOHE.

3. | UMmynecHbIE Ha YCTOWYHBOCTD K BBITOJHEHbI
IOMEXH OT TOKOB | MUKPOCEKYHIHBIM HMITYJIbCHBIM 4B/

MOJTHHH. nomexam OOJIbIIOH SHEPTHH. 4 cr. ecr. (AxB)
IoOCT P 5131745 (MO3K ’ '
61000-4-5).

4. | Marautasle  moins | Ha YCTOHYHUBOCTH K 4 ct. xect. (30A/M BBIMIOJIHEHA,
IIPOMBIIIICHHO MarHuTHOMY nomo | mmmrensHo, 300A/M | xpome KPY,
YaCTOTHL MPOMBIILJICHHOH YaCTOTHI. KPaTKOBPEMEHHO) IIICH.

I'OCT P 50648 (MOK 61000-4-
3). B KPY u IIICH Cnenartp
COOTBETCTBYET 3ampoc
Scr. xect. (100A/mM | npoussoxgur
miurenasHo, 1000A/m (1%}
KPaTKOBPEMEHHO)
5. | OnextpomarHutHele | Ha YCTONYHUBOCTH K BBINTOJTHEHBI
nons W3JTy9aeMbIM PafHOIaCTOTHBIM 0.1B/m/
aTHOYACTOTHOIO SJIEKTPOMArHUTHBIM ITOJISAM. i
,Iz)manasorxa. rog;p P 5131743 (MK | 3 °T xecr (10B/m)
61000-4-3).

6. | NmmynbcHbIC Ha YCTOHYUBOCTD K 300A/m Crnenatb

MAarHuTHBIC HOJIS. HMITyJIbCHOMY MarHHUTHOMY COOTBETCTBYET 3arnpoc
TIOJTIO. 4cr. sxect. / TPOU3BOIUT
T'OCT P 50649 (M3K 61000-4- HE YKa3aHO €m0
10).

7. | Pa3psansl Ha ycroiiuuBocTh K paspsoam 1B/ BBITIOJIHEHDI
CTaTHYECKOro CTaTHYECKOTO JIEKTPUIECTBA. 3 cr. xecr. (6xB
3JIEKTPUYECTBA. I'OCT P 5131742 (MD3K KOHTaKTHbIH, 8kB

61000-4-2, MOK 60255-22-2). BO3/IYLIHBI)
8. | HanocexyHaHbIe Ha YCTOWYUBOCTD K BBIMTOJIHEHEI

HUMITYJIbCHBIC ITIOMECXH
oT
SJICKTPOMEXAHUYECK

HAHOCEKYHIHbIM HUMITyJIbCHBIM
MIOMeXaM.
I'OCT P51317.4.4 (M3K 61000-

4 cr. xect. (4xB, 2xB)
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nosioce yactoT ot 150 kI’ o 80
MI', BO3meHCTBYIOLIMM  Ha
TOPTHI SJICKTPONUTAHUA u
BBOJIa-BbIBO/IA CUTHAJIOB.

T'OCT P 5131746 (MBK 6

1000-4-6).
Ha YCTOMYUBOCTD K
KOHAYKTHBHBIM  [IOMEXaM B

noyioce yactoT oT 0 go 150 xI'11.
T'OCT P 51317416 (MDBK
61000-4-16).

3 cr. xect. (10B)

Ne DJICKTPOMArHUTHOE Bun ncnsrranmit Pacuernoe 3naucHue/ Ycmosus
wn BO3ACHCTBHE Ha ITIOMEXO0YCTOHINBOCTD CTETIEHB KECTKOCTH OMC
HCITIBITAHUH
UX YCTPOMCTB. 4-4, MOK 60255-22-4).
9. | Kagectso Ha ycTolunBOCTb K MyJIbCALIAAM BBITIOJIHEHBI
3JIEKTPOTIUTAHUSA HaMpsKEHUs] TOCTOSHHOTO TOKA. 2,5%/
nocrosinabM TokoM. | TOCT P 51317.4.17 (MOK 4 ct. xect. (15%)
61000-4-17).
10. | Kagectso Ha YCTONUHUBOCTD K BBITIOJIHEHBI
3JEKTPOIUTAHUS rapMOHHMKaM u
MEPEMEHHBIM TOKOM. | MHTEPrapMOHHKAaM, K CHUTHAJlaMm ObecneunBaercs
CHCTEM  TeJEYyIpPaBlICHUs U HCTOYHNKAMHU
CUTHAJIM3aLUMK B HANPsKEHUH 6ecrniepeboiiHOrO
CeTH IEePEeMEHHOro TOKa. TTATaHASA
T'OCT 51317.4.1 (M3K 61000-
4-13).
Ha ycroiiunBocTh K KonebaHusIM ObecneunBaercs BBIMOJTHEHbI
HaNpPSDKEHUS. HCTOYHUKAMU
I'OCT P 513174.14 (MDBK OecniepeboitHOrO
61000-4-14). TIUTaHUS
Ha yCTOMYHBOCTD K BBINOJIHEHBI
JUHAMIYECKUM HN3MEHEHHSM Obecneunsactes
HMCTOYHNKAMHU
HaMpPsDKEHUS 3JIEKTPOIIUTAHHS. 6ecnepeGoiiHoro
ITOoCT P 51317411 (M3K
61000-4-11). (TR
Ha YCTOWYUBOCTD K OobecneanBaercst BBITIOJIHEHbI
HECHUMMETPUHU HanpsHKeHU HUCTOYHHKAMH
3JIEKTPOITHTAHHSL. 6ecniepedoiiHoro
MD3K 6 1000 -4-27. TUTAHUS
Ha yCTOWYNBOCTD K BBINIOJIHEHBI
U3MCHCHHUAM 4YaCTOThl ITHUTAHUSA OGecnethaeTCﬂ
UCTOYHUKAMHU
B CETH [IEPEMEHHOT0 TOKa. SecriepeoiiHoro
I'OCT P 51317.428 (MDK 6
1000 -4-28) NIUTaHUS
11. | KonnykTuBHEBIE Ha YCTOWYUBOCTD K BBINIOJIHEHBI
TIOMEXH. KOHIYKTUBHbIM  IIOMEXaM, B
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1.5 HoBoe crponTenberso noactanuuu S00/220xB ¢ mo3TanmHbIM IyCKOM

1.5.1 IlpoexkTHBIe pelieHHs 10 o0ecHmeYeHN0 TOMyCTUMBIX YPOBHeit
BO3JCHCTBHI HANPSDKEHHS M TOKOB TPOMBINLJICHHO YACTOTHI HA BTOPHYHOE
000py/10BAHNE IPH KOPOTKHX 3aMBIKAHASAX HA 3€MJIIO,

M.5.1.1 Ha Tteppuropun IIC pacnonoxens: OPVY-500kB ¢ gByms AT
500/220/10kB, OIlY coBMenienHoe ¢ 3PY 10kB, BcmomoraTenbHBIE 3AaHHS U
COOPYIKECHHS.

ITyckoBoii koMILIeKe - ToJIbKO 220KB.

Jns CHWKeHWA YpOBHEH HANpPSDKEHWM M TOKOB MPOMBIIUICHHOM d9acTOTH IIpH
KOPOTKMX 3aMBIKAHUAX Ha 3€MJIO IIPUMEHSIOT CHCTEMY BEIPABHMBAHMSA MOTEHIMAIA BHE
31aHMAN U CHCTEMA YPaBHUBAHUSA MOTCHIMANOB BHYTpH 3aanus OITY.

B kauectBe 3azemimTeneit M 3a3eMIITIONIMX TPOBOJHWKOB TIPUMEHSIOT CTalib
TIOJIOCKOBYIO OLIMHKOBAHHYIO 40x6MM° W cTanb KPYINIyI0 OLMHKOBAHHYIO IWAMETPOM
16MM°.

1.5.1.2 3azemismomee ycrporictso I1C npencrasnsier co0oit 3aMKHYTHI KOHTYD,
COETMHSIONINI BCE 3AaHUSA U COOPYKEHUSL.

Boxpyr 3manusa OIIY mponoKeH TOPU3OHTANBHBIN 3a3€MIIMTENb Ha PAcCTOSHHH
OKOJIO 1M OT 37aHMA, OT KOTOPOTO BBHINONHEHBl  BBOJBI B 3MaHME - 4 3a3eMILAIONINX
nposoanuka. Ha OPV-220kB BhIMONHEHA CETKA M3 TOPU3OHTAIBHBIX 3a3¢MJIMTENCH ¢
HEPaBHOMEPHBIM IIATOM.

Sazemmaomee  yerpoiicto  OPVY-220 kB coemMHEHO ¢  3a3eMILIOLIAM
yeTpoiicteoM 3aanus OITY, 4 3a3eMiuTens.

B 3paruu OIIY BHIIONHSIOT BHYTPEHHUI KOHTYP 3a3eMIIeHHs Ha BeicoTe 0,4M OT
moma. K BHYTpEeHHEMY KOHTYPY TOACOEAMHSIOT BCE KOpmyca O0OOpyIOBaHUS |
METAJUINYECKIE YACTH, MOJICKAIUE 3a3EMIICHUIO.

INoaxmodyeHHe 3aKI4AHBIX METAUIOKOHCTPYKIMI K BHYTPEHHEMY KOHTYPY
3a3eMJICHHS] TIPOM3BOIAT HE MEHEE 9e€M B TPEX TOUKAX. 3aKIIAJIHBIC 3JIEMEHTH JTOJDKHBI
ObITh COEAMHEHBI MEKAY COOOH: MO KOHIAM KaXJIO0ro pafa mwkagos; BHYTPH KAXKIAOTO
psa mkagos uepes 4-5M; MEXKIY psaaaMi MKagoB HE MEHEE, €M B YETBIPEX TOUKAX.

BryTpr BCEX NOMEIMEHWH MO NMEPUMETPY MO CTEHE MPOKIAABIBAIOT 3aMKHYTYIO
IWHY CHUCTEMBl YpPaBHUBAHUS HOTCHUMANOB HAa Bbicore 0,4M or mona. IMuubl B
IIOMEIIEHUAX Ha PasHBIX OTMETKAax 10 BBICOTE COCAMHSIIOT MEXAy Cco0oii
BEPTHKAIBHEIMH MHUHAMH HE MeHee 4-X. [Iunbl HAa oTMeTke OM COECAMHSIOT C BBOJAMH
OT HapY>KHOT'O 3a3¢MJIUTEIS.

CxeMa 3a3eMISIIOLIET0 YCTPOIiCTBa MPUBECHA Ha YEPTEKE.

PesyabTaTel pacueToB.

Hambonmpsmee HanpskeHHe Ha Kalemdx WM yCTPOMCTBaxX NpH BCEX PEKHMAxX He
ripesbicuT 1,8kB.

Hauboipiee 3Ha9€HNE TOKA B 3KpaHAX BTOPHYHBIX KaOeleif, MPOJIOXKEHHBIX OT
PY go PII, me mpessicut 315A. [na xabeneli tuma KBBID pomyctumsliii 1o
TEPMHUIECKOM CTOMKOCTH TOK B 9KpaHe (TIpU BpeMeHH npoTekanus Meree 0,1¢) - 385A.

PacueTHoe 3HaueHuE HAMPspKeHUs Ha 3Y He MpeBBICHT 9,2 kB.
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BeiBoabI.

IIpu 3aMbBIKAHMM HA 3€MJIO YPOBHM HANpPsDKEHWH MPOMBILUIEHHOH YacTOThl,
BO3/CHCTBYIOLIME HA M3OJAALMIO KOHTPOJIbHBIX Kabenei (tmma KBBI'3), u TOKOB,
NPOTEKAIME IO JKpPaHaM  KOHTPOJbHBIX Kalenel, HE IPEBBICAT JOIMYyCTHMBIX
3Ha4YeHWH (MPU BpeMEHH NpoTeKaHus Toka menee 0,1c¢).

Hanps:xenue Ha 3Y mpeBbimact SkB, HO, mockonbky orxoasimme ot TIC
KOMMYHHUKAIIUH OTCYTCTBYIOT, JIOIOJIHATEIIbHBIX MEPOLPUATHI HE TpeOyeTCs.

N.5.2 IlpoeKkTHble pemieHHs N0 O0eCHEYEHHI0 JOMYCTHMBIX YPOBHeH
BO31eHCcTBHII HMMIYJIbCHBIX IOMEX, BO3HHKAMIHNX NPH KOMMYTALHSAX CHJIOBOIO
o6opynoBanus 1 K3 B nepBuUHbBIX Lensix.

J1s CHUDKEHUS YPOBHEH MMIYIbCHBIX MOMEX 0 AOMYCTUMBbIX 3HAUYEHUH MPUHATHI
CJIEIYOIIHE TPOECKTHHIE PELICHHUSL.

HU.52.1 Ha OPY-220kB mnpoxknaapsiBalOT 3KpaHUpoBaHHble Kkabemn (B
TOTy3arTyONeHHEX KaOenbHBIX KaHajax) ¢ 3a3eMIICHHEM SKPaHOB C JIBYX CTOPOH (IS
3a3eMJICHUS SKPAHOB IPUMEHSIOT PA3bEMBbl WU 3aKUMBI CIEIHAATIBHOIO UCHONHEHNS).

U.5.2.2 HckyccTBeHHOE JKpaHupoBaHue Kalened W 3a3emieHue KabGembHbIX
KOHCTPYKUMH  OCYLUECTBISIOT € TOMOLIBIO  CHELHATBHO  MPOKJIAABIBAEMBIX
HCKYCCTBEHHBIX 3KPaHOB. VICKYCCTBEHHBII 3KpaH BBHINOIHAIOT M3 CTAIBHOH MONOCHI
40x6MM>, NPOKJIAABIBAEMOM 1O BEpXy KaOeNbHbIX KaHAJIOB C JABYX CTOpoH. Ilonocy,
TPOJIOKEHHYI0 B KaOEeIbHOM KaHajle MPHUCOEAMHSIOT K YCTpoHcTBY 3azemieHus [1C
cTalmpHOM TONMOcOM 40X6 MM® B MecTax TepecedeHMs KabeNbHBIX KAHANOB ¢
MPOACIBHBIMH 1 HONEPEUHBIMH 3236 MIUTEIAMH.

CwnoBele KkabemM ¥ KOHTPONBHBIE KaOenn NpOKIAABIBAIOT pPa3feNbHO C
KOHTPOJIbHBIMU UM Ha paccTosinuu He MeHee 0,25¢m.

Pe3ysbTaThl pacueros.

ns523 Hau6ombmee 3HQYECHUEC  HABEICHHBIX HanpsoKeHUH Ut
HEIKpaHUPOBaHHBIX Kabeseit He mpeBbicHT 2,5kB.

Ipn MpEMEHEHNH KPAaHAPOBAHHBIX Kabenel ¢ ko3(hHUINEHTOM SKpaHUPOBAHHA
Gonee 6 (tuna KBBI») HaBecHHBIC MMITyJIbCHBIC OMEXU NMpU KoMMyTanusax U K3 He
npesbicaT 0,5xB.

U524 Haubonbmme  pacueTHBlC 3HAYEHHS  TOKAa  BBICOKOYACTOTHOM
COCTaBJIIOLICH NPH KOPOTKOM 3aMbIKAHMM Ha 3eMIK0 cOCTaBAT: OPY-220kB - 2,6KA.
YacTOTHBIH CHEKTP COCTABISIONMX UMITYJIbCHBIX TOKOB - 0T 0,1 MI'y mo 2MTI'1.

HN.5.2.5 PacuerHsle 3HA9EHHS MMITYJIILCHOTO HampskeHUs Ha 3Y 00opynoBaHHsS
npu K3 coctaear no 20kB, a na MII ycrpoiictBax (¢ yueroM ko3duiienTa 3aTyxaHus
npuMepHO 6) i meneit 3a3emieHABX Ha OPY Moryt cocraButs Oonee 3kB. Ilpn
KOMMyTallUsAX  HauOOoJblIMEe  3HAYEHUS  AMIUIMTYABI  HUMIYJIBCHBIX TOKOB H
COOTBETCTBEHHO HampspkeHUi Ha 3Y o6opyaoBanus OyAyT IPUMEPHO B 5 pa3 MEHBLIE.

BoiBoabI.

VPOBEHb U3MY4aeMBIX KMIIYJIbCHBIX IIOMEX IPH KOMMYTallMsAX U KOPOTKHX
3aMbIkaHusxX He npeBbicut 0,5 kB.
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N.5.3 IlpoekTHble pemieHUuss M0 O0eCHeYeHHI0 AOMYCTHMBIX YPOBHeid
BO3/IeiicTBHiT HMITYJIbCHBIX MIOMEX OT TOKOB MOJIHHH.

N.5.3.1 dnsa BeimonHeHust MonHme3amutl OPY-220 kB (MyckoBO# KOMILIEKC)
UCTIONB3YIOT 4 MONHUETIPHEMHHUKA, PACIOJIOKEHHBIX Ha moptanax OPY u 7 otraensHO
CTOSALIMX MOJIHUEOTBOJOB, B TOM YMCIIE OAMH - AHTCHHAsl MayTa. [19Thb MOIHUEOTBOIOB
HCIIONIB3YIOT KaK MPOXKEKTOpHYI0 Madry. Kabenwm mpolokeHHl B 3eMiie B Tpybax o
Ka0eNpHOTO KaHaja.

PesysbTaTel pacueToB.

N.5.3.2 PacueTHOe WMMyJNbCHOE CONpPOTHBIICHHE 3Y MOJHHUEOTBOJOB A
OTACNIBHO CTOSIMX MOJIHHEOTBOAOB cocTaBisieT (3-5) OM. Jind aHTCHHOH MayTsl
pacueTHoe 3HaueHue conporusienus 3Y - 7,50M, a A1 NOPTaNbHBIX MOJHUEOTBOJIOB -
(1-3) Om. TloTeHuHanbl HA TOBEPXHOCTH 3€MIIM W 3a3€MIIMTENSAX BONM3M KaOEMHHBIX
kaHanos Ha OPY 220 kB ne mpesbimaior 150kB, 3a uCKIOYEHHE NOPTAILHOTO
MonHueoTBoaa M4 (cm. 0014-006.0- 020-3111. JTucr 3) Bomm3u TH 2CIII.

HN.5.3.3 NznydaeMble UMITYJIbCHBIE IOMEXH TPH NPHMEHEHUH Kalbeeit ¢ SKkpaHoM
(OpoHeii, 000104KOif), 3236MIICHHBIX € IBYX CTOPOH He MPEBHIMAOT 4KB.

BoiBoabI.

Ilpn ynape MOIHHM B MOJIHHEOTBOJBI U3JIy4acMble MMIYJIbCHBIC NOMEXH IIPU
IpUMEHEHUH Kabenel ¢ skpanoM (OpoHeii, 000104Koif), 3a3¢MIEHHBIX C IBYX CTOPOH HE
mpeBbILaoT 4kB.

.5.4 IlpoexkTHble pemieHusi MO0 OGECHEYEHHI0 NOMYCTHMBIX YPOBHel
BO3/1eHCTBUI MArHUTHBIX MOJIeH NIPOMBIIIIEHHOH YaCTOTHI.

HanpsoxennocTs monst, c034aBa€MOTO B TOYKE YCTAHOBKM TEPMHUHAJIOB B sUeiikax
KPV-10xB B HOpManmpHOM pexume (Ha paccTosiHuu 0,84M OT LieHTpa IUKMH) COCTABHUT 110
20A/m, 9T0 He mpessImaeT TpeboBanus 4 crenenn xxectkocTd o 'OCT P 50648.

B aBapuiiHOM pexuMe HampsHKEHHOCTh nojs He mnpeBbicut 300A/M, 4TO
COOTBETCTBYET 4 crerneny xectkocTd mo TOCT P 50648.

B nomemenun PII w ININT Hanps:KeHHOCTh MArHATHOTO IO HE IPEBBICHT
10A/M.

BriBOABI.

Muxpomnpoueccopras ammaparypa P3A, ACY TII, ACKY3D, cBsa3u, AOKHA
OBITh HCIIBITAHA:

e He MeHee, ueM 1o 4 creneHH xectkoctd mo 'OCT P 50648 s sueex KPY-
10kB,

e He MeHee, yeM mo 3 creneHu kecTkocT mo I'OCT P 50648 nymsa moMemeHui
IIUTA MOCTOSHHOTO TOKA U PILI.

N.5.5 TIpoexkTHble pemIeHHSI MO 3aIMUTE OT JJIEKTPOMATHHUTHBLIX MOJeH
PaAHOYACTOTHOr0 AHANIA30HA.

BOnu3y MOACTAHIMM M HA TOACTAHIMA HET MOIIHEIX PaAWONEPEIarOLIX
yctpoiicts. HanOonbluee 3HaueHNE HANMPSHKEHHOCTH OIS, CO3/[aBaeMOr0 BHEIMHHMH H
BHYTPEHHUMH HCTOYHUKAMH B MECTAX YCTAHOBKM MHKPONPOLECCOPHOM anmaparypbl HE
npessiniaet 0,1B/M.
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JomycTumele YPOBHU HAIPSLKEHHOCTH 3]1EKTPOMAarHUTHOTO oJIst
PaguoYacTOTHOTO J1anasoHa 00eCneYnBaoT €CTECTBEHHBIE SKPAaHbl:
METAJUIOKOHCTPYKLIMHM 3AaHUIH MOACTAHLMN U METAINUECKAE TKA(EI.

Jna 3amurel  OT BO3ACHCTBHS  SIEKTPOMArHUTHOIO TOJMSA  TEPEHOCHBIX
paguonepealoluX YCTPOUCTB HEOOXOAMMO aAMWHHCTPATHBHO OTPaHWUYMTh HX
MPUMEHEHHE BOIM3U MUKPONPOLIECCOPHOH anmapartypsl (He Ommke 2-3M).

BoiBoabI.

1) DnexTpoMarHuTHas OOCTAaHOBKA B YaCTH BO3ACHCTBHS SIEKTPOMATHUTHOTO
TIOJIS PAJIMOYACTOTHOrO JranasoHa B noMelneHuax 11C xapakTepusyeTcs Kak Jerkas.

2) IIpu paboTe 3KCIUIyaTalMOHHOIO MEPCOHaNa HEOOXO0AMMO aAMUHHCTPATHBHO
OIPAHMYMTL HCIHOJIL30BAHUE IIEPEHOCHBIX PAAUMONEPEAAOMMX YCTPOHCTB BOMM3M
MHKPOIPOIIECCOPHBIX YCTPONCTB.

N.5.6 TIpoexkTHble pemeHns 10 oOecleYeHHI0 JOMYCTUMBIX YpOBHeid
BO3ACHCTBHIT HMITYJILCHBIX MATHUTHBIX I10JI€i.

B mecre pasmemenus MII ycrpoiicts Haubospluee 3Ha9EHUE HANPSHKEHHOCTH
MMITYJbCHOTO MAarHUTHOTO NOJIA OT MOJIHUH HE IPEBBICHT S0A/M.

WMnynbCHBIE MAarHUTHBIE MOJIS OT MIEPBUYHEIX LIETIel CYLIECTBEHHO HIXKE, YEM OT
MOJIHMH, TaK KaK OHIMHOBKA pacIiojoKeHa Ha 3HAYUTEILHOM paccTosHum (Oonee 60M)
ot 3xanHus OI1Y.

BruiBOABL

1) OnexrpomMarHuTHAsS 0OCTAaHOBKA B OTHOLICHHH UMITYJIbCHBIX MATHUTHBIX MOJICH
B MOMEMIECHUAX ¢ MUKPOIIPOLECCOPHO anmnaparypoi XapakTepu3yeTcs KaK KeCTKasl.

2) Ha moAcTaHiuMyd MOTYT OBITh YCTAHOBJIEHBI YCTPOWCTBA, MCIBITAHHBIC MO 3
CTENEHU )KECTKOCTH HA BO3ACHCTBUE UMITYIbCHBIX MArHUTHBIX MOJIEH.

N.5.7 IIpoekTHBIE pemeHuss M0 3aIHUTE OT Pa3spsaloB  CTATHYECKOro
3JIeKTPHYECTBA.

Jns obecrieueHus AONYCTUMBIX YPOBHEH 3JIEKTPOCTATHYECKOTO NOTECHLIUANA TeNa
4YEJI0BEKA MCIIONB3YIOT AaHTUCTATHYCCKUE HATIOIBHBIC OKPBITHS:

e B KPVY-10kB npuMeHsoT MOKPBITHE NOJIA - KEPAMHYECKAs [UTHTKA,

e B nomewenud TCH npuMeHsOT TOKPHITHE MOJIa - OETOH;

e B moMemeHud mnaHeneid P3A, mexypHoro, cepsepHad, IIICH w IIIIT
MNPUMEHSIOT (HaJbLIIOJBI C AHTUCTATHYECKUM MOKPBITHEM.

B nomemenusx oneparusHoro nepconana, APM, P3A, ACY, monutopunra AT u
kabuner HayanbHuka I1C - JaMMHUPOBAHHBII MAPKET.

Pe3ysibTaTsl pacueros.

Hau6osnbinee 3HaueHRE NEKTPOCTATUYECKOTO MOTEHIMANIA T YEIOBEKA BO BCEX
MOMEILEHUSAX C MUKponpoLieccopHoi anmnaparypoii [1IC He npessicut 1,0kB.

BeiBoabI.

1) OnexrpomarHuTHass OOCTaHOBKA B OTHOLUCHMH BO3JACHCTBUA Pa3psaoB
CTAaTUYECKOTO JJIEKTPUYECTBA B MOMEIIECHUAX ¢ MHUKPONPOLIECCOPHOHN anmapatypoi
XapaKTepU3yeTcs Kak 00CTaHOBKA CPEAHEN TAKECTH.

2) Mukponponeccopras ammapatypa P3A, TTA, ACY TII, ACKYOD, csssm,
YCTaHABJIMBAECMas B 3THX IMOMEILEHUX, JODKHA OBITh UCHBITAHA HE MEHEE, YeM 10 2
crenern xxectkocta mo 'OCT P 51317.4.2.
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N.5.8 IIpoexTHbIE pelleHHS MO 3aIMTe 0T HAHOCEKYHIHBLIX HMIIYJIbCHBIX
ToMex.

JITs1 3aIUTH! OT HAHOCEKYHHBIX UMITYJILCHBIX TIOMEX MPUMEHSIOT PELLECHHUS:

® DJICKTPOMCXAHHYCCKHE  YCTPOWCTBA  HE  YCTAHABIMBAIOTCE  BONM3M
MHKPONPOLIECCOPHOH anmaparypel;

® [UTaHUE NCKTPOMEXAHUYECKUX YCTPOKHCTB U MUKDPOIPOLIECCOPHBIX YCTPOWCTB
BBITIONHSIOT C Pa3HBIX (HJIEPOB.

N.5.9 TIpoekTHble pemieHHSl MO 00eCleYEeHHI0 KAYeCTBA JICKTPONHTAHMS
MOCTOSIHHBIM TOKOM BTOPHYHOr0 000PyA0BaHHS.

K.5.9.1 Jina obecreyeHns KayeCTBEHHOTO SJICKTPONMHTAHUSA MOCTOSHHBIM TOKOM
OPUMEHSIOT MOA3apSJHbIE YCTPOHCTBA, 00ECIECYUBAIOLINE YPOBEHD IyJIbCALMi MEHEE
2,5%.

KN.5.9.2 Tluramme MII ycTpOHCTB, YYBCTBUTENBHBIX K 3JIEKTPOMArHMTHBIM
MOMEeXaM, OCYILECTBIAIOT OT OTAECNBHBIX (prIepos.

1.5.9.3 Kabenu ceTH MOCTOSHHOTO TOKA, MPOXOMSALIME B PACHpPEACTHTEIBHOM
YCTPOMCTBE, MPOKIIAIBIBAIOT C SKPaHOM I OpOHEi.

HU.594 Bpemsa orwmodenus Onuszkoro K3 MeHbIIE AOMYCTUMOIO BPEMEHHU
MepepsIBa MATAHUA TEpMUHATIOB (50MC).

N.5.10 IlpoexTHbIE peleHHs MO 00ecreYeHHI0 KA4eCTBA IEKTPONHTAHMS
nepeMeHHbIM TOKOM BTOPHYHOI0 000PyI0BaHMS.

Jna obecrieueHUss KAyeCTBEHHOTO HJCKTPONMTAHHA IEPEMEHHBIM  TOKOM
MPUMEHAIOT CIIEAYIOIME TEXHUYECKHE PEILIECHNS:

1.5.10.1 IIpumenstoT cucreMy anekrponuTadus TN-S.

M.5102  TIpUMEHSIOT  CHUCTEMbl  rapaHTHPOBaHHOTO  OecrepeboWHOro
anekTponutanus Ha 6aze UBII.

N.5.11 IIpoexkTHbIE pemieHusl MO 3aIUTE 0T KOHAYKTHBHBIX MOMeEX.

W.5.11.1 ins 3aumrthl OT KOHAYKTUBHBIX MOMEX OT BHEIIHHX SJIEKTPOMArHUTHEIX
MoJeH MPUMEHSIOT SKPaHUPOBAHHBIE KaOeIH.

M.5.11.2 Jinsg 3ammTel OT B3aUMHOTO BIMSHHS LENel pa3snMyHOTO HA3HAYCHUS
[PUMEHSIOT CIEAYIOLIME TEXHUUECKHE PEILICHMS:

- CWIOBHIC KabenW W KOHTPOJBHBIE KaOeNn BTOPUYHOTO OOOpYIOBaHHSA
HOPOKJIABbIBAIOT B PAa3HBIX KaOeIbHEIX KOpoOax, 1n00 Ha paccTosHUU He MeHee 0,25M.

- B OTHOM KOHTPOJJFHOM Kabese He MPOKIaABIBAIOT LETH, O KOTOPHIM IIepeqatoT
CHTHAJIB! Pa3/IM4YHBIX TUIIOB;

- HE NPUMEHSIOTCS U1 NEPENaYd OJHOrO CHTHANA JKHIIBI PA3HBIX KOHTPONBHBIX
Kabenei.

N.5.12 ABTOpCKHMii HAM30P 32 BLIMOJIHEHHEM NMPOEKTa H MPHEMO-CAATOYHbIE
HCTIBITAHHUSL.

H.5.12.1 TlpeaycMOTpeHO MNpPOBEACHUE H3MepeHuil i KoHTpons OMO B
HOpOLECCE CTPOUTENBCTBA NOACTAHLIUH.

M.5.12.2 Tlocne 3aBepuicHHS MOHTaKHBIX PabOT MPOBOAAT MPUEMO-CAATOYHBIE
UCTIBITAHUS B COOTBETCTBUM C «METOIMYECKMMH YKA3aHUAMH IO ONPEIETICHHIO
JNICKTPOMATHUTHBIX OOCTAaHOBKH M COBMECTUMOCTH HA ICKTPUYECKUX CTAHIMAX M
noactanuuaxy. CO 34.35.311.2004.
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Ha TIC ycranasnusator MII ycrpoiictea ¢upmsl General Electric. Pesynstatsi
PacCyYeTHBIX 3HAYEHUH YPOBHEW >JIEKTPOMArHUTHBIX BO3ACHCTBUI U CTENEHU JKECTKOCTU
uctsITanuit MIT yCTpoiiCTB Ha TOMEXOYCTOWYNBOCTD pUBEACHHI B Tabmuue W.4.

Tabnuma 1.4

PacueTHbIC 3HAUECHUS YPOBHEN 3JIEKTPOMArHUTHBIX BO3ACHCTBUN U CTENICHU

KECTKOCTH ucnbiTanuii MII ycTpoiicT

10).

Ne JIEeKTPOMAarHUTHOES Bux ucnbrranmii PacueTnoe VYcnosus
/1 BO3JEHCTBHE Ha [MOMEXOYCTOHIHBOCTb 3HaueHUE/ IMC
CTCIICHB JKCCTKOCTH
HCTIBITAHUH

1. | Hampsbxenus Hcneitanus saekTpudecKon 1800B/2000B BBITIOJTHEHBI
IIPOMBIIIIEHHOIT MPOYHOCTH U30JISILUH
yactotel npu K3 Ha | (HanpsokeHue B
3EMJTIO. YCTaHOBHBLIEMCSI PEKIME).

FOCT 30328 (M3K 255-5).

2. | NmmynabcHble Ha YCTOHYUBOCTb k| 2,5xBwulxB/ BBINOJIHEHEI,
IIOMEXH, KonebaTeNbHbIM 3 CT. JKecT. HeoOXoauMo
BO3HHUKAIOIIME IPHU | 3aTyXAIOIIUM IOMEXaM: (2,5xB MPOBECTH U3MEPEHUS
KOMMYTaLHAX - OIMHOYHBIX, cungasHoe , 1kB | mocne
CUJIOBOTO - HOBTOPSIIOIIUXCAL. npotuBodasHoe) | CTpoUTENbCTBA
06opyﬂogaHHg u K3 | TOCT P 51317.4.12 (M3K 61000-

Ha MEePBUYHOMN 412)
CTOPOHE.

3. | UmoyabcHble Ha YCTOHYUBOCTD K BBINOJTHEHBI
IIOMEXH OT TOKOB | MUKPOCEKYHJHBIM
MOJIHUH. VIMITYJIbCHBIM noMexam 4xB/

OobIIO# SHEpTHN. 4 cr. xecr. (4kB)
T'OCT P 51317.4.5 (M3K 61000-
4-5).

4. | Marnutaeie  mouss | Ha YCTOHYUBOCTD K 10A/M/ BBINOJIHEHbI
MPOMBIILJICHHOH MarHUTHOMY noJito | 4 cr. wect. (30A/M
Y4acTOThI. MPOMBILILIEHHOH 4aCTOThI. AnuTenpHO, 300A/M

T'OCT P 50648 (MO3K 61000-4- KPAaTKOBPCMCHHO)
8).
B KPY 20A/m
COOTBETCTBYET
4cr. xect. (30A/M
quraTensHo, 300A/M
KPaTKOBPEMEHHO)

5. | OnextpomarnutHele | Ha YCTOHYUBOCTD K BBINOJIHEHBI
noJIst W3Iy4aeMbIM
Paguo4acTOTHOTO PamuovacTOTHBIM 3JIEKTPO- 0,1B/m/

JAuariasoHa. MArHUTHbBIM ITOJISAM. 3 CT. 3KECT. (IOB /M)
T'OCT P 5131743 (M3K
61000-4-3).

6. | UmnynbcHble Ha YCTOHYUBOCTD K 50A/m BBINOJIHEHbI

MAarHUTHBIC MOJIs. UMITyJIbCHOMY MAarHUTHOMY COOTBCTCTBYCT
HOJIIO. 3cr. wecr. /
T'OCT P 50649 (M3K 61000-4- HE YKa3aHO
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I'OCT P 51317.4.2 (M3K 61000-
4-2, M3K 60255-22-2).

KOHTaKTHEIH, 8kB
BO31y LIHBIH)

Ne DICKTPOMArHUTHOE Bun nenerranni Pacuernoe VYcnosus
wn BO3/CHCTBHE HA IOMEXOYCTOHIHBOCTb 3HauYeHHe/ IMC
CTEMEHb )KECTKOCTH
HCTIBITAHHH
7. | Paspsinbt Ha YCTOHYUBOCTD K 1<B/ BBIMOJIHEHBI
CTaTHYECKOTO paspsaaam CTaTHYECKOro 3 er. secr. (6xB
3JICKTPAY€ECTBA. SJIEKTPHYECTBA.

8. | HaHocekyHnHbIE
HMIYJIbLCHbIE TOMEXH

Ha YCTOHYHBOCTD K
HaHOCEKYH/{HbIM

4 ct. xecr. (4xB,

BBINTOJIHCHBI

oT HMITyJIbCHBIM [IOMEXaM. 2xB)
snekTpoMexanmdeck | TOCT P51317.4.4 (M3K 61000-
HX YCTpOHCTE. 4-4, MOK 60255-22-4).
9. | KauectBo Ha ycroituuBoctsb k BBITOJIHEHBI
SJIEKTPONUTAHUS MyJbCALUAM HaIpPsKEHUA 2,5%/
MOCTOSIHHBIM TOKOM. | ITOCTOAHHOI'O TOKA. COOTB. PJ]
T'OCT P 51317.4.17 (MOK 34.35.310-97
61000-4-17).

.6 YcTaHOBKAa MUKPOIIPOLECCOPHBIX YCTPOHCTB pesieiiHoi 3a1UThI Ha
JeiictByrwomeii mogctanuuu S00xB

N.6.1 KpaTkas xapakTepucTuKa 00beKTa.

Moncranmus  otkpeiToro Ttuma 500/220/110/6xB, Ha TeppuTOpHH KOTOPOi
pacnonoxensl OPY-110xB, OPY-220kB, OPY-500kB, 3ganue I'lLY, 3nanue mamsana,
B KOoTOopoM pacmoyioxkeH PII-500kB.

Ha IlC ycranaBnuBaroT cienyrOIue TEPMUHAIIBL:

¢upmel ABB: FOX 515 - MynbsTUILIIEKCOP;

¢upmbr Simiens: Siprotec 7SAS52, 6MD66 - pesepsHble 3ammThl, Siprotec 7SDS -
OCHOBHBIC 3aLLUTHI.

Cxema pacopemyctpoiictea 500kB - ngBe paboume CHCTEMBI IMWH C AByMS
BBIKJIIOYATENSAMH Ha npucoeaudeHue. Ot OPY-500 kB oTxoadT 3 BO3AyIIHBIC TUHUM.

Monnuesamury OPY-500 kB OCYIMEeCTBISIIOT MOJHHEOTBOJAMH HA TIOpTaJiaX U
OT/ENBHO CTOALIMMH MOJIHUEOTBOJAMH (TIPOKEKTOPHBIE MAUTHI).

IMpoknanka xabeneii neneil HanpskeHws, Toka U ynpasieHus ot OPY-500xB no
PII[-500 kB BEIMOMHEHA B CYLIECTBYIOIIMX KaOENbHBIX KaHajmax Ha rmybmHe 1 M. Jlnd
nened  HampsbkeHud W ynpaeieHus BB 500kB  npuMeHSIOT  CymiecTBYIOLIME

KOHTpONbHble KaOemu. [nsg neneit toka S500kB BJI M mponoxeHsl HOBBIE
HKpaHUPOBAHHBIE KOHTPOJBHBIE KaOeH.
Verpodictea  P3A mHTAaOTCS  TOCTOSHHBIM - ONEPATHBHBIM —~ TOKOM — OT

aKKyMyJATOpHbIX Oatapeit AB-1, Ab-2, ycranosnenHbix B 31aauu PII-500kB.
Pacuernrie 3HaueHWss TOKOB omHodaszHoro K3 Ha mmHax 500 kB mma IIC
COCTaBJISIIOT:
B mecte K3 - 7TKA;
B neiitpans T1 - 0,4kA;
B neiitpans T2 - 0,27kA.



VIenmbHOE CONPOTUBIICHUE TPYHTa p TNPUBEICHHOE K IBYXCIOWHON MOAENH
COCTaBJIIET (C YYETOM NPOMEP3aHUs B 3UMHHIT IEPHOT):

L BepxHero cios - 200 OM M, TONIIKMHA BEPXHErO ¢iod - 1,5 M,

P HAKHETO cI1os - 85 OM-M.

1.6.2 Pe3yabTaThbl onpeae/ieHUs! 3JIEKTPOMATHHTHOI 00CTAHOBKH

JlnarsocTvka 3a3eMIISIOLIETO YCTPOICTBa IIPOBOAWIACH B COOTBETCTBHHU C
«METOMUECKAMHI YKAa3aHWSIMH 10 KOHTPOMIO COCTOSHMS 3a3¢MJIIOLIMX YCTPOKCTB
anekTpoycraHoBox» PJI 153-34.0-20.525-00.

B pesynpratre obcnemoBaHms OblJIa COCTaBICHA WCIOJHHUTENBHAS CXEMa
3a3eMIIIIONIEro ycrpoiicTsa siueiiku BJI 500kB (mpuBeacHa Ha cxeMe).

BoisBIEHbI CIIEAYIOLME HENOCTATKH:

eComnporusnenne cpssu KC u arperatheix mkadgos BB, TH BJI 500kB M
npessimaroT 0,050M.

OnpenerneHne SIIEKTPOMArHUTHON OOCTAHOBKH TPOBOJMJIOCH B COOTBETCTBHH C
«MeTOAHYECKAMH YKa3aHWAMH [0 OMPEACNCHUIO IEKTPOMArHUTHBIX OOCTAHOBKM M
COBMECTUMOCTH Ha IJJICKTPHUYECKMX CTaHIMAX H moactanumsax» CO 34.35.311-2004.
Pesynbratel pabotsl mpuseaens B [Iporokonax 1-12.

1.6.2.1 Bo3aeiicTBre TOKOB U HANPSKEHHH MPOMBILIJIEHHOH 4YacTOTHI MpH
KOPOTKOM 3aMbIKAHIHU

PesynbTaTe n3mMepenuii u pacueToB npuseAcHsl B [Ipotokone 1.

IIpu K3 nma KC n.M OPVY-500kB ypoBHM HampsxeHHi, BO3AEHCTBYIOLIMX Ha
M30JIAINIO Kalernelt, 1 TOKOB 10 3a3¢MJICHHBIM C 00€HX CTOPOH 3KpaHaM KOHTPOJIBHBIX
Kabeneil MpeBbICAT AOMYCTUMbIE 3HAUCHUSL.

Ipr K3 Ha ocraixeHOM obopynoBannu J1.M OPVY-500kB ypoBHH HampshKeHHIA,
BO3ICHCTBYIOMMX Ha W30JALMIO Kaleseif, I TOKOB MO 3a3eMJIEHHBIM ¢ 00€HX CTOpPOH
9KpaHaM KOHTPOJIbHBIX KaOeneH He NPEBBICAT JOMYCTUMBIE 3HAYCHUS.

1N.6.2.2 HmnyabcHble NOMeEXH, C03JaBaeMble MNEPBHYHBLIMH NENSIMH B
HOPMAJILHBIX U ABAPHIAHBIX PeKUMAX

1.6.2.2.1 IMny)ibCHBIC IOMEXH, CBSI3aHHBIE C MOJBEMOM MoTeHLHAaNa 3Y.

Pe3ynbTaTsl H3MEPEHUIl U PacUeTOB MPUBEACHBI B IIpoToKOIE 2.

Jns ompepeneHusi ypoBHS HMIYJIBCHBIX NOMEX BO BTOPHYHBIX IICISIX H3-32
nojreeMa moteHnuana Ha 3V nposomunuce umurtauud BY cocrapnsowmeid Toka K3 Ha
3emimo Ha OPY-500xB. M3mepenue noMex npu umutauuu BU cocrapnsromeii Toka K3
BoinonHsmuch B uensax P3A Ha PII. M3MepeHHBle 3HAYeHWS TNEPECUUTHIBAINCE K
peamsHoMy Toky K3, ompenenenHoMy myteM pacuera mo mporpamme «Interferencey.
Pacuernoe 3HaucHne BU cocrasnsiomeit Toka K3 na OPY-500kB cocrasmiio 3,5kA.

HUmMnynbCHbIE TOMEXHW, BBI3BAaHHBIE IOABEMOM IOTCHIMANA  3a3€MIIMTEN,
TPEBBICAT JOMYCTAMEIC 3HaYcHUA B uersx Hanpsbkenus npu K3 wa TH n.B na OPV-
500kB.

1.6.2.2.2 IMnyIbCHBIE U3ITy4aEMBIE IIOMEXH.

Pe3ynpTaTsl H3MEpEHAit 1 pacyeToB NpUBEAEHHI B [IpoTokone 3.

OmnpeneneHue ypoBHEH MMIYIBCHBIX H3IYy4acMbIX IMOMEX IPH KOMMYTAaLHsX
cuiioBoro obopyaoeaHus M K3 Ha HIMHAX OCYILECTBIIOCH NPH UMHTALMU € TIOMOIIBIO
HUKII-1, a Taxoke pacaeroM o niporpamme «Interferencey.
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HMiynbCHEIE M3Ty4acMble IOMEXH Ha TepMuHaiax mpd K3 u KoMMyTaumusx Ha
OPY-500kB He npeBbIIAIOT AOMYCTUMBIX YPOBHEH.

1.6.2.3 UmmyJibCHBIE IIOMEXH NPH YAAPaX MOJTHHA

PesynbTaTel pac4eTOB UMIYJILCHBIX IOMEX MPH yAape MOJIHHUM B MOJIHHEOTBOIBI
HA TEPPUTOPUH NOACTAHLIUHA NpUBEACHH! B [IpoTokone 4 u 5.

ITpu ynape MmonHun B MostHHEOTBOAB M1 1 M2 Ha OPY-500kB nepeHanpsskeHus
B IEIX, MPOJIOKEHHBIX 110 CYLICCTBYIOINM KaGenbHBIM TpaccaM, MOTYT NMPEBBICHUTH
JIOILyCTHMbIE 3HAYCHMUS.

Ilpu ynapax monHum B MoyHMEoTBOOH M1 um M2 Ha OPY-500kB BO3MOXHO
00paTHOe NEPEKPHITHE ¢ 3a3CMIIIOLIETO YCTPONCTBA HA KOHTPOJIBHEIE KaOeIH.

IIpu ynape MOJIHHE B OCTAIbHEIC MOJIHHEOTBOABI NEPEHANPSIKEHHS HE IIPEBBICAT
JIOILyCTHMBIE 3HAYCHHUS.

N.6.2.4  DjeKkTpoMAarHMTHbLIE TOJS U KOHAYKTHBHbIE  TNOMEXH
PaM04aCTOTHOI0 AUANA30HA

Pesynbrarel m3MepeHHi W pacueroB npusencHsl B IlpoTokonax 7 m 10 u Ha
puc.4.2.

VpoBHH ()OHOBBIX IEKTPOMATHUTHBIX TOJIEH Pai09aCTOTHOTO quana3oHa B PIII-

500xB He npeBblAOT JOMYCTHMBIX 3HAYECHMUI.

B6mmsu (6nmke 2-3M) NMEPEHOCHBIX PaHONEPEAIONIHX YCTPOUCTE MOIMHOCTBIO
Gosiee 4 BT Hanps>k€HHOCTh OM MO MOXKET MPEBLICUTD J0MYCTUMbIC YPOBHHU.
YpOBHM KOHAYKTHBHBIX TOMEX, HABEACHHHIX MOJAMH PaIHOYaCTOTHOTO

nuanasoHa, B nemsix P3A B PII-500xB He npeBblLIAlOT JONYCTUMBIX 3HAYESHUIA.

11.6.2.5 MaruurHbi€ noJisi NPOMBILLJIEHHOH YaCTOTHI
PesynbTarsl u3amepenmii u pacuetoB npuseacHsl B [Ipotokore 8.
YpoBHM HanpspkeHHocTH MarauTHoro mong 50I'm B momemenmu PII-500kB B

HOPDMAJbHOM M AaBapUMHOM pPEXHAME HE TMPEBBILNACT JOMYyCTHMBIX 3HAYCHUM JUIA
anmaparypsl ABB, SIEMENS.

11.6.2.6 Pa3psabl CTATHYECKOTO 3JIEKTPHYECTBA

PesyneTarsl m3mepenuii n pacyeToB npuseacHs! B [IpoTokore 6.

YPpOBHH 3IEKTPOCTaTHYECKOTO MOTeHUMana Tena denoseka B PII-500xB ne
MPEBBIIAIOT JONYCTUMBIE 3HAUYEHUSA 114 anmapaTypsl SIEMENS.

YPOBHH 3JIEKTPOCTATUYECKOTO MOTEHLIHaNa Tena yenoseka Ha PII-500xB, moryt
NPEBBICUTH JOIMYyCTHMBIE 3HAa4YeHUs Ui TepMuHaNoB FOX ABB B 3uMHee Bpems Ipu
BKJIFOYEHHOM OTOILICHHUH.

11.6.2.7 Ilomexn, cBSI3aHHBIE C BO3MYIUEHHMSIMH B LeNfX NMHTAHHSA HH3KOI0
HANPSKEHHs

Pe3ynprarhl u3MepeHUii U pacueToB NpuBe/eHH B [IpoTokone 11.

VYpoBHH mynecanyii B ONMEPATUBHOM IIOCTOSHHOM ONEpaTMBHOM TOke Ha PIII-
500xB He NpeBHMAOT JOMYCTHMBIE 3HAYCHHS.

WmMnynecuple nomMexu npu K3 u koMMyTanusx B HOCTOSHHOM ONEPATHBHOM TOKE
Ha PII-500kB He MpeBBIIAIOT AOMY CTUMBIX 3HAUCHWHA.
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1.6.2.8 IMnyancHbIe MATHHTHBIE NOJIST

PesynbTaTe! H3MeEpeHuii M pacueToB MpuBeAeHHI B [IpoTokore 9.

HanpskeHHOCTh UMIYJILCHBIX MarHUTHBIX nouel B moMeuieHusx PII-500kB ne
MPEBBICHT AOMYCTUMBIX 3HAYECHUI, COOTBETCTBYIOILMX 4 cTeneHu sxkectkocty mo 'OCT P
50649.

1.6.2.9 BzanmHoe BausiHHE Kabenei

Pe3ynprathl u3Mepenuii npuBeaeHs Ha puc.4.4 u B [Ipotokone 12.

YpOBHH HABOAOK NPOMBIILUIEHHOW 4YacTOTHl B KOHTPONbHBIX Kabendax Ha PIII-
500kB He NpeBHIAIOT 3HAYEHHH, COOTBETCTBYIOIMX 3 cTeneHH xKecTkoctu o 'OCT P
51317.4.16.

1.6.3 TIpoexTHBIC pemieHnst o oGecnieyennio IMC

1.6.3.1 BeIMOMTHUT TPOKIIAJIKY JOTOJHHTE/IbHBIX 3a3EMIIMTENEH U 3a3¢MJIAIOLIHX
HPOBOJHUKOB, KaK YKA3aHO HA CXEME.

H.6.3.2 Dxpansl KOHTPOJBHBIX Kabesneii uemeit TT 3a3eMJIATh ¢ ABYX CTOPOH MpPH
MOMOIIY CNEIUAIBHBIX 3aKUMOB, XOMYTOB WIIH NAlKH.

H.6.3.3 H3MeHuTs Tpacchl KOHTPONBHBIX KaOemeit Ha OPVY-500kB Bo3ie
MOJIHMENPUEMHHKOB M1 1 M2 mnm BO Bee LEMH, 3axOMilMe HA TepMuHaib ¢ OPY-
500xB, ycranosuts OITH.

1.6.3.4 3anperuts wucmomp3oBaHue BOMM3M MII yerpoiicts (6moke 2-3Mm)
HNEPEHOCHBIX PaJMONEPENAlOINX YCTPOHCTB MOIIHOCTEIO 4BT 1 Gosree.

1.6.3.5 3ameHUTh MOKPHITHE TOJNA OKOJIO MECTa YCTaHOBKM TepMuHANOB ABB
FOX Ha anTHCTaTMYecKOe WM paboTaTh ¢ TEPMHHAIAMH B 3a3¢MJITFOMMX Opacierax,
WA TOJIYYNTh TOATBEPKICHUE Y MPOU3BOAUTEILL O BO3MOXKHOCTH paGoThl TEPMHHAIOB
TIIPY BO3JICHCTBHH PA3psIOB CTATHYECKOTO 3EKTPUYECTBA, COOTBETCTBYIOIMX 4 CTCIECHH
xectkoctr o T'OCT P 51317.4.2.

M.63.6 3anpocutb y  NPOU3BOAMTENA  JAaHHBIE MO  HMCHBITAHUAM
MHKPOIIPOLECCOPHOH aNmnaparypsl Ha CIEAYIOIIE BAIBI BO3ACHCTBHIA:

Jns anmapatypsl ABB, Siemens:

o 'OCT P 50649 - e MeHee 4eM 110 4 cTeneHH KECTKOCTH,

mo I'OCT P 51317.4.16 - He MeHee, 4eM 1o 3 CTCHEHH JKECTKOCTH.
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3aKnto4yeHmne:

TOKWN N HaNpsXeHnNs I'IpOMbILLI}'IBHHOI7I 4acCcTOThbl MNP KOPOTKOM 3aMblKaHUWN Ha 3eEM/IO

PacueTHOo-aKCrnepuMeHTasIbHbIe

MPOTOKO/ Nel

[JonycTumMble 300BHU

No MecTo BO3/elicTBUA BosAeNCTENA
Kabens, HanbonbLuee HanbonbLinii Bpems HanbonbLuee Hanb6onbLuni
Tpacca Kabenss  NPUIOXKeHUS N
annapar BOSAEIZCTBMH Hanps»keHne Ha TOK B 3KpaHe, BO34encTeus, C HanpsixeHne TOK B 3KpaHe,
YPa Kabene nnu 0607104Ke 1m Ha Kabene unn  060/104Ke UK
annaparype, 6poHe Kabens, annaparype, 6poHe kabens,
KB’ A KB’ A
OPY-500kB
(tok K3 7xA, weilitpanu Tpanchopuartopos O,67kA)
bLY-
O6opypaoBaH KC B/l
- He OPY- 300KB M 3,5 700 01 2,0 380
500«B
OcTasibHO
bLLY- e
- Ob6opypoBaH  060pyfoB 0,4 200 01 2,0 380
He PY-500kB  aHue B/
500kB M
1. Temnepartypa Bo3gyxa - °o BnaxHocTb 80%
BO3ayXa
2. V3mepeHus nposefeHbl npubopaMm Tmuna Ka3-1 3aBOACKOIi HOMep 17127
3. PacueTbl npoBefeHbl Mo nporpamme OPY-M 2.1.20 Ne permctpaumm 2002611768

MpesbiwaeT

BbiBOAbI

HOpMYy

B Hopwme

ATMOChepHoe
[iaBneHve
[iaTa noBepku
Ot 15.10.2002

PekomeHpaunn

PekoHcTpyKuma 3Y

737
MM.pT.CT.
14.02.2007

Mpu K3 Ha KC BJ1 MbiTmHcKas OPY-500kB ypoBHW HanpsiKeHWiA, BO3AENCTBYHOWMX Ha U30MALMIO Kabeneld, 1 TOKOB

Mo 3a3eM/eHHbIM C 06emx CTOPOH 3KpaHaM KOHTPO/IbHbIX Kabenei NPEBbICAT A0NYCTUMbIE 3HAYEHUA.

Mpn K3 Ha ocTtanbHOM o060pyfoBaHnn BJT MbituwinHckas OPY-500kB ypOBHW HanpsXeHuid, BO3LEWCTBYIOLMX Ha

n3onaunto Kabeneli, N TOKOB MO 3a3eM/IEHHbIM C 06enx CTOPOH 3KpaHaM KOHTPOJIbHbIX kabenein He NPEBbICAT A0MYCTUMbIE
3Ha4yeHus.
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MPOTOKO/ Ne2
MIMMynbCHbIE MOMEXU, BbI3BaHHbIE MOALEMOM MOTEHLIMANA 3a3eMINTENS

PacueTHo- CreneHb
Obopypo- Vmutaums BY cocTasnstoLeil Toka K3 3KCMEpPUMEHTANbHbIE ECTKOCTM
Bua BaHue, , BO3/eiCTBUS VCTIbITaHMiA, BbiBogp PeKOMEH AL
uenein 0TKyAaa Tok [ man.o60p HaunbonbLuee (vnun ponycTuMmbIii
Lenm reHepa- I My, o6opyaoBa-  Knepeg OcC. ﬁ HanpskeHue Ha YPOBEHb
Topa, A Husa, OM ycTpoiicTBe, KB BO3geiicTBUA. KB)
Momexa o6Llero Buaa
TH TH A M 25 1 6 30 35 0,7 25 B Hopme -
TH THA Y 2,8 1 5 30 35 0,6 25 B Hopwme -
PeKoHCTPYKLUNS
TH THn. B 23 1 9 5 35 6,1 25 MpeBbIlaeT HOPMY 3;W .
Lenw
BB 2 CLU n.
ynpasne P 2,5 1 4 50 35 0.3 25 B HopMe -
HUS
uenm
BB 1CLU f.
ynpasze I\SI: n 3,0 1 4 60 35 0,2 25 B Hopwme
HUS
Momexa gudpdepeHLnansHOro sunia
[OH TH n. M 25 1 6 30 35 0,7 1 B Hopwme -
UH TH A Y 2,8 1 5 30 35 0,6 1 B Hopwme
PeKoHCTpyKLMA
UH THn B 23 1 9 5 35 53 1 MpeBbiwaeT HOPMY sypy .
e B 2clwn 25 1 4 50 35 03 1 B HOpMe
OTK/I-A ' d : )
uenm BB 1 CLU .
OTKI M 3,0 1 4 60 35 0,2 1 B Hopwme
L TemnepaTypa Bo3ayxa “3°0 BnaxHocTb BO3gyxa 80% ATmoctepHoe aaBneHne 737 MM.PT.CT.
2. Vi3mepeHus npoBeaeHbl Npubopamm Tuna VIKIM-1 3aBOCKOW HOMeEp 33/33 JaTa noBepKu 14.02.2007
3. PacyeTbl NpoBejeHbl Mo Nporpamme Interferences Ne perucrpauum 2004610419 Ot 11.02.2004
3aKn4eHue: |/|MI'Iy1'IbCHbIe NnomMexu, BbI3BaHHblE NOABEMOM MOTEHLMaNa 3a3eM/INTENA, NPEBLICAT AO0MYCTUMbIE 3HAYEHUA B LIEMAX

HanpseHnsa npu K3 Ha TH n. Bnagnmnpckas Ha OPY-500kB
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IMMPOTOKOJI Ne3
HmnyabcHble H3JIy4aeMble IOMEXH

PacueTHO-3KCIICPUMCHTAIbHBIE BO3ICHCTBHS Crenenp
Koo~ p Ton I3 HKESCTKOCTH
Tpacca PH KOMMYTalHAX pH HCIIBITAHHIY,

Kabems OKTATKH IHEHT (s

(Hz np6e aﬂNo JKpaHH- Haun6onsmee Haubonsmee . Brrsoasr PexomeHmaumu
nenci) xaoems (Ne poBaHus, Bun HAIMPsDKCHUE HA HaTIPsUKCHHUE HA A0y CTHMBIH

TPACCHI) N Mecro K3 M YPOBEHB
o.e. KOMMY TaIL[HH YCTPOWCTBE, YCTpOICTEE, o
BO3JCHCTBHA,
kB kB
kB)
1 2 3 4 5 6 7 8 9 10
PII-500 xB

TH,

TT, BJIM -

Leny PIII - 60-100 BCE 0,2 BCE 0,3 2,5 B nHopwme -
yopaen | 500xB

€HUA
1. | Temmeparypa Bo3ayxa -5°C BraskHOCTB BO3AyXa 75% AtMocepHoe gaBricHIE 737

MM.pT.CT.

2. | U3mepeHus mpoBeaeHbI MPUOOpaMu THIIA HKII-1 3aBOJICKOI HOMEp 33/33 JiaTa NOBEPKU 14.02.2007
3. | Pacyersl npoBeneHs! IO IPOrpaMme Interference 2.2.61 Ne perucrpanuun 2004610419 Ot 11.02.2004

3akIrOuUeHUE:

VPpOBHM HMIyJIbCHBIE M3ydaeMmble TOMeXxH Ha TepMuHanax npu K3 u xommyrtanmsx Ha OPY-500xB He mnpeBblLarOT

JIONYCTUMBIX 3HaYEHUH.
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np-lt—)?(i;?qakm KoathpuumenT
MO/IHMEOTBO], Kabenst (Ne 3KpaHVIOpraHVIFI.
Tpacchbl) s
Bavxaiiwnia
MI, M2 KabeNbHbli 60-100
KaHan
Bavxaiiwnia
OCTa/lbHble Kabe/bHbIli 60-100
KaHan
1 TemnepaTypa Bo3gyxa
2 M3mepeHUs npoBefeHbl NprbopaMu T1na
3 PacueTbl MpoBefieHbl MO Nporpamme
3aK/yeHme:

Hanps>XeHne Ha

MPOTOKOM N4

MIMNynbCHble U3lyyaeMble MOMeXU, Bbi3BaHHbIE yaapaMu MOSHUK

CreneHb
HaunbonbLiee HaunbonbLuee HKECTKOCTY
UCNbITaHN,
HanpsbKeHue Ha (MM QONYCTUMBII BbiBogpb! PekomeHgauun
Kabene, kB ycTpoiicTee. kKB
YPOBEHb
BO3aeicTeusa, KB)
PLL-500kB
M3mMeHnTL Tpacchl kabenei
15 15 50 MpeBbILWaeT HOpMY WV YCTAHOBNT OMH
4 4 50 B Hopme -
5 °C BpaxHocTb Bo3gyxa 80% ATmOchepHoe faBneHne &l
) A Ay 0 PHOE A MM.pT.CT.
NK-1 3aBO/ICKOI HOMep 24/63 JlaTa noBepKu 14.02.2008 r
OPY-M 2.1.20 Ne perucTpauuu 2002611768 Ot 15.10.02 -

Mpn ypape MoAHMM B MOSHMeoTBOoAbl MI n M2 Ha OPY-500kB nepeHanps)KeHUs B LENsX, MNPOMOXEHHbIX MO

CyLWEeCTBYHOLLNM KabesIbHbIM Tpaccam, MOTYT NPeBbICUTL A0MYCTUMbIE 3HAYEHNA.
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MPOTOKOJ Ne5

MMnynbCHble HAaNPSXXeHWs, BO3AeCTBYOWMe HA KOHTPO/IbHbIe Kabenu n 060pyfoBaHMe NPU yaapax MOSHUN

HavbonbLuee
Ne MosHVe- Tpacca Npoknagku Kabenel TOK MOSHUW. ,Cl,mgeg::aocn HanpskeHne
MPYEMHNKA (Ne Tpacchbl) KA P ) mexay 3Y n
me Kaberem. kB
MOJIHNEOTB bawkarias K
nKaniia 100 10 50
og MI, M2 MO/THUEOTBOAY
Brvxaiilwas K
OcTasibHble 100 10 5
MO/THAEOTBOAY
1  TemnepaTypa BO3gyxa —5°0 BnaxHocTb BO':Ayxa
2. V3mepeHns nposeaeHbl npubopamu Trna C511 3aBO/CKOI HOMep
3. Pac4eTbl NpoBefeHbI Mo nporpaMmme OPY-M Ne pernctpauumu
3akntoyeHwe:

YCTPOIACTBA Ha KOHTPO/bHbIE Kabenu.

JonycTumblii
ypOBeHb
BO34eNCTBUS.
KB

20

20

80 0o

24163
2002611768

BbiBogbI

[MpeBblwaer
HopMy

B Hopme

ATMOCHepHOE aB/eHve

nata noBepKu
OT 15.10.2002

PexkomeHpaumn

PekoHcTpyKumna 3Y.

M3mMeHnTb Tpaccy
Kabenein.

737
MM.PT.CT.
14.02.2007 r

Mpy ypapax MOAHMKU B MOAHMEOTBOAbI MI 1 M2 Ha OPY-500kB BO3MOXHO 06paTHOE NepeKpbITUE C 3a3eMNSIOLLErO
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MPOTOKOJI Neb
SneKTpocTaTMyYecKuii NoTeHUMan Tena Yenoseka

|/|3Mep9HI/IFI PaCHETHO-aKCI'IepVIMEHTaﬂbHOE 3Ha4veHune CTeneHb
Hanb6o/b- YKECTKOCTU
- MoTeHyn- 7Y &%nmbgf:y?
nn NoKpbITUA -
MometLieHmre nona Bnax- Temnepa-  an HaTene Bnax- Temnepa-  noTeHuu- . . - ypo- BbliBOAbI PekomeHzaunu
HOCTb, % Typa, "C yenoseka, HOCTb, % Typa, "C an Tena BeHb
KB uesioBeKa,  BO3fENCTBUSA
KB - KB)
3ameHuTbL
PLLL-500 NoKpbITUE MONa
B Ha
MpeBbIWAET  aHTUCTATUUECKOE
2 2 +25 10 8
TepMUHan MapkeT 80 3 0,3 0 HOPMY WM PaBoTaTh ¢
bl FOX TepMUHaNamn B
ABB 3a3eMNAOLLNX
6pacnetax
PLLI-500
KB
Mapket 80 23 0,3 20 +25 10 15 B Hopme -
TepMUHan
bl Siemens
1 Temnepatypa Bo3gyxa -5°C BnaxHocTb BO3gyxa 80% ATmMoOc(epHoe faBneHne 737 MM.pPT.CT.
2. Vi3mMepeHns npoBefeHbl Nnpubopamu Tuna C502 3aBOJACKOW HOMep Ne6940 fata noBepku 2007
3. PacueTbl NpoBefeHbl MO Nporpamme - Ne peructpauum -
3aknoueHue: YpOBHU 3M1eKTPOCTATUUYECKOr0 MOTeHumana Tena venoseka Ha PLLU-500kB, mMOryT npeBbiCUTb AOMYCTUMblE 3HAYeHUS A4

TepMuHanos FOX ABB B 3uMHee BpeMd Mpu BKIHOYEHHOM OTOMNIEHUMN.
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MHPOTOKOJI Ne7
DJIEKTPOMATHHTHBIE MOJIA PAAMOYACTOTHOIO AHANA30HA

CrencHb
Haubonpmast Iﬁﬁig;;;
Yacrota, MI' HATPSIKCHHOCTD, . Brisozp! Pexomenmanun
B/m (MU AONMyCTUMBIH
YPOBEHB
Bo3aercTBmsL, B/M)
Don
25-1000 0,01 | 10 | B HopMe | -
1 Temmeparypa Bo3ayxa 5 °C BraxHOCTBH 80 % ArMocdepHoe 737
' BO3AyXa ’ JABJICHHE MM.PT.CT.
W3MepeHusa npoBeACHbL AKTAKO
2. p [poBex M AKC- | 3aBoackod HOMED 2505829 JIaTa TIOBEPKH 2007 r.
npubopaMH THIIA P
1201
3. Pac%;};;pp(;};;\i[:ml no - Ne peructpanun - - -
SaKIOUYeHUE: VpoBHH (POHOBBIX 3JEKTPOMATHUTHBIX HOJNEH PpajHOYacTOTHOTO [HAama3oHa HE

TPEBBIIIAIOT AOMYCTHMBIC YDOBHH.

MPOTOKOJI Ne8
MarHuTHbIE M0JIs1 IPOMBbINLIEHHOH YACTOTHI
Crenenb
Hawubonpimnas recTiocTH
Mecto n3mepenus, WCTIBITAHUN
HaIPSDKEHHOCTb, . BriBoabl PexoMenmanmu
pacuera Aln (unu momyCTUMBIH
YPOBEHB
BO3TENUCTBUsI, A/M)
HopmaneHsli pesxkxum
PIIT-500xB mecto
YCTAaHOBKU TEPMUHAJIO} 2,0 30 B HOpME -
ABB, Siemens
ABapuiinblii pexxum (Tok Tpexgaznoro K3 na munax 10xB)
PII-500xB mecto
YCTaHOBKU TEPMUHAJIO] 250 300 B HopM™me -
ABB, Siemens
L Temmeparypa BO3ayxa 500 BraxHOCTB 80% Armocheproe 737
BO3ayXa JaBJICHUC MM.PT.CT.
2. HSﬁ;i%iﬁ;ﬁ":;ffm WTIM-203 | 3aBoackoit oMep 17/27 matamosepku | 14.02.2007
3. Pacqe;x;;;;)oaﬁﬁzml 1o - Ne peructpanun - - -
3akJIroUueHNE:

VYpoBHu HampspkeHHOCTH MarnutHOro mojst S0 B momemiennn PII[-500xB

(mecto ycraHOBKM TepmuHanoB ABB, Siemens) B HOpMaJbHOM M aBapuUiHOM
peXuMe He MPEeBbIIIAET JOIYCTUMbIX 3HAYEHHIA.
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HMPOTOKOJI N9
HMMmnyJibCHBIE MATHUTHDBIE NOJISI

Crenenp
Mecro Haunbonsmas meCTKOCTIE
VICTOYHUK MO H3MEpPEHH, HATPSKEHHOCTD, HUCTIBITAHUA 5 BhIBOAE PexoMeHIAIIHY
pacdera A (MTH DOy CTHMBLH
YPOBEHB
BO3ZEUCTBHS, A/M)
IIposeputhb
PIII-500xB CooTBeTCTBYE | BO3MOXHOCTb
MOJTHHEOTBOJ
b H MECTO T4cT paboTsl
YCTaHOBKHU 150 4 CT. )X€CTKOCTH | >K€CTKOCTH IO | anmaparyphl
TeppUTOPUU
Ic TEPMHUHAJIOB IroCTP NpH JaHHOM
ABB, Siemens 50649-94 BUIE
BO3ACHCTBHS
BnaxxHOCTB AtmocdepHo 737
1. Temmneparypa Bo3ayxa -5°C 80% P MM.PT.C
BO3IyXa € JIaBJIeHNe .
H3mepeHus mpoBeneHsl 3aBOJCKOM
2. - - JlaTa IOBEPKHU -
mpubopamu THma HOMEp
3 PacdeTsl mpoBeeHbl MO Ne
) _IIporpamme perucTpanyy
3akmroueHue: YpOBHU HMITYJIbCHBIX 3JeKTpoMarHUTHBIX moneid B PII[-500xkB (mecrto

ycraHoBkH TepmuHanoB ABB, Siemens) cooTBETCTBYIOT 4 CTENEHH JKECTKOCTH MO
T'OCT P 51317.4.16.

IMPOTOKOJI Ne10
KoHaykTHBHbBIE NOMeXH PAAHOYACTOTHOIO AHATIA30HA

CTEneHb KECTKOCTH
UCTBITAHUN
Bug neneit, yctpoHCcTBO HanGorpmee (WU 10Ty CTUMBIH BrIBOAH! Pexomeraanuu
an - YeTP HampshkeHue, B ACTIyCTH a A
YPOBEHb BO3JCHCTBHA,
B)
PII-500 xB
Ienu TH, TT,
npasienus BB
yrip ’ 1,0 10 B HopMme -
TTOCTOSTHHOTO
OIIEPAaTUBHOIO TOKA
BunakHocTb ATtmocdepHoe 737
1. Temnepatypa Bo3ayxa 5°C 80% p MM.pT.CT
BO3/YyXa JIaBJICHHE
UzMmepenysi IpoBeIeHb! Fluke 3aBonckoii | DMO01008
2. P poBex A natamosepku | 2007 r.
npudopamu Tuna 199C HOMEp 0
3 Pacders! npoBeneHsI 1o Ne
) IporpaMMe perucTpanuu
3axaroUueHue: YpOoBHU KOHAYKTHBHBIX IIOMEX PaJNOYaCTOTHOrO AuanasoHa B nermsx TH,

TT, ympasnenus BB, mocrosmaHOro omepatusHoro toka sammr BJI 500xB
MBITUINMHCKAs HE MPEBBIIAIOT JOMYCTUMBIX 3HAYSHUI.
IHPOTOKOJI Nell
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KOH}IyKTHBHble MOMEXH B HENAX MOCTOAHHOI0 OIIEPATHBHOI0 TOKA

MMIy neCHBIE TOMEXH B

IIynbcanun B MOCTOSTHHOM
IIOCTOSIHHOM OIICPAaTHBHOM TOKE

OTICPATHBHOM TOKE
CreneHp p
CKOMCH
Buz nenu HauGonpmmii JlomyctumMsiit | Haubonsiuee xeeroera BriBozb! arEm
yPOBEHB YPOBEHB HATIPSDKCHHE HCTILITAHRHH
< 0 . o > | (wim AOmyCTHMBIN
Iy Ibcatui, % Iy Ibcaui, % kB yponems
BO3ACHCTBHSL, B)
Onepamisibiii 6 (ABB) 2 (FOX ABB)
Tok =220B 0,4 . 0,5 . B HOpME -
15 (Siemens) 4 (Siemens)
Ab-1
OneparusHIi 6 (ABB) 2 (FOX ABB)
Tok =220B 1 . 0,5 . B nopme -
15 (Siemens) 4 (Siemens)
AB-2
1 Temmepatypa BoszyXa 500 Bnaxunocts 80 % AtMmocdepHOe 737
BO3AyXa JIABJICHHC MM.PT.CT.
W3Mepenust IPOBEIEHb! Fluke 3aBOACKOI DMO01008
2. P POBEA A JlaTa OBEPKH 2007 r.
pEOOPaMH THITA 199C HOMEp 0
P
3 ACYCTHI IIPOBEACHEI IO _ No PETHCTPAIHE _
mporpaMme
3akroueHue: YpoBHH myjabcauuii ¥ UMIYJIbCHBIX TMOMeX Npu kommyrauusax # K3 B
OIEPATUBHOM IOCTOSIHHOM TOK€ HE IMPEBBIIAIOT AOMYCTUMbIE 3HAYEHHA.
IPOTOKOJI Nel2
B3aumHoe BausiHue Kaleseii HA HH3KOH YacToTe
Crenenp
KECTKOCTH
HauGonsimee N
Kabens (Bug uenn), Yacrora, HCTBITAHUH (FITH
o HANPSIKECHUE, N BriBoas! PexoMenaanuun
YCTPOUCTBO k' B JIOIY CTHMBIH
YPOBCHB
BO3ACHCTBHS, B)
PII-S00xB
I
e pOBEPHUTD
Coortsercrayer 3 BO3MOXKHOCTh
OTIEPATUBHOTO
CT. ’KECTKOCTH IO paboTst
TTOCTOSTHHOTO 50 6 3 CT. )KECTKOCTH
ToKa ABICHIUSL IoCTP anmapaTypsl Ipu
R 51317.4.16. JIAHHOM BHIC
BO3ICHCTBUS
B 737
1. Temmepatypa Bo3ayxa 5°C TANKHOCT 80 % Arvocheproe
BO3IyXa JABICHUC MM.PT.CT.
Hamepenus nposeaeHbI Fluke 3aBOACKOH
2. PCHHA IPOBCA A DMO010080 | naramosepkn | 2007 r.
prUOOPaAMH THITA 199C HOMED
3 Pacuerr! mpoBeaeHSI IO ) No perucTparmH i ) )
IporpaMme
3aKTIOYCHHE: VYPOBHH KOHAYKTHBHBIX MOMEX HU3KOM YaCTOTH B KOHTPOIBHBIX KaOeIxX
HE MPEBBIIIAIOT 3HAYCHUM, COOTBETCTBYIOINMX 3 CTENEHH KXECTKOCTH IO

I'OCT P 51317.4.16.
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