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IpeaucaoBue

[enn n npuHIMNEl cTangapTuzanuu B Poccuiickon denepanyy yCTaHOBIIEHBI
®enepanbubiM 3akoHOM OT 27 nekalOpss 2002 r. Ne 18403 «O TeXHHUYECKOM
peryJIupoBaHUN», 00BEKTHl CTAaHIAPTU3AIMU U OOIIHE TOJIOKEHUS MPU pa3paboTKe
U IPUMEHEHHH CTaHaapToB opranu3auuii Poccuiickoit @eneparnuu - [OCT P 1.4-
2004 <«Cranpaptuzauus B Poccuiickoit ®denepanmu. CrangapThl OpraHU3aIU.
OOmue TOJOXKEHMS», TMpaBuja TOCTPOCHUS, U3JIOKEHUs, odopMieHus U
0003HaUeHUs HAIMOHAJIBHBIX CTaHIapToB Poccuiickoit deneparuu, oO0IHMe
TpeOOBaHMUSI K HMX COACPKAHHUIO, a TakKe mpaBwia OGOPMIICHUS U H3JI0KCHUS
W3MEHEHHUM K HallMoHaJbHBIM cTaHaaptaM Poccuiickoit @enepanuu - TOCT P 1.5-
2004.

CaeneHusi 0 cranaapre oprannzanun (MeToanyecKuX YKa3aHUSIX)

1 PA3PABOTAH: 000 «Hay4yHO-TIpOU3BOACTBEHHAS bupma.
OnektporexHuka: Hayka u npaktuka» (HII® DJIHAII) npu ygactun MOCKOBCKOTO
sHepreTrueckoro uHcruryra (MOU TY), OAO «dCK EDC», OAO «CO EDC»,
OO0 «DnexTposHepreTuka; 3ammra ot momex» (I30I1).

2 BHECEH: [enaprameHTOM HWH()OPMAIIMOHHO-TEXHOJOTHUYECKUX CHUCTEM,
Jupexuneit Texuuueckoro peryiaupoBanus v 3kojorun OAO «OCK EDC»

3 YTBEPXIEH: npukazom OAO «®CK EQC» ot 21.04.201Ne 265.

4 BBEJIEH B3AMEH: PJI 34.20.116-93 Metomuueckue yka3zaHUs TIO
3aIUTE BTOPUYHBIX IETEeH SJIEKTPUYSCKUX CTAHIIMKA M TIOJICTAHIIUKA OT UMITYJIbCHBIX
TTOMEX .

3amMeuaHus U PEUIOKEHHUS 110 CTAaHIapTy OPTraHU3aLUH CIIEAYET HAIIPaBIATh B JlupeKiuro
TeXHUYecKoro perynuposanus u 3xkoiorud OAO «DCK EDC» no anpecy 117630,Mocksa, yi.
Ax. Yenomes, 1. BA, 31eKTpoHHO# mouToi 1o aapecy: zhulev-an@fsk-ees.ru

Hacrosmuii crangapt opraHuzaldid HE MOXET OBITh TOJHOCTHIO WJIM YaCTHYHO
BOCTIPOM3BE/ICH, THUPAKHUPOBAH M PACIPOCTPAHEH B KadyecTBe OQHUIIMAIBHOTO u3JaHUs 0e3
pazpemienuss OAO «DdCK EDC»



Conep:xanue

232101 (35 0 (P 4

1 OOTACTD TIPHMEHEHHS .. eevuneetneeetnaeessneeesnseetnsesesnssnnmmseessneeesnesesnnesennsaessneeesnnnns 4
2 HOPMATHBHBIE CCBITKH «.vvuueetueeesneesunesesneessnsessnnsessnmnanssssnsssssnsesssnseesnsmessnneennnnns 4
01571107 CS (1) (07 X151 6: CFU 6
4 TEPMUHBI M OTIPEHEIICHHUST v eeeernuseeensanseeennnnseeensnnssesesmmnasseeennaseesnnnaeesnnnneeeenns 7
O O003HAYECHUS U COKPAIIICHIS « . +eevueeetnaeeennaaennnaeesneesnnaesnnsamnmmnssseesnseeenneesnnsaesnnnns 9
6 OOIITHE YKABAHIIS .. eevueeeerueeeeetuaeeeessaaeessunesamnnmmssaaeeeesaaeeessnnaeeessnnaeeeesnnsnns 10

8 3a3EMITSIIOIIEE YCTPOMCTBO ... ceeverrruieeerrenntiiaseeeseenrnn s eenaeeseeeeeesenn e e eeeeennnnaes 17
oI @53 1007 (ST u (013 (07 (=15 1% 5 (O 17
8.2 3azemuisto11ee yCTPOMCTBO MOJCTAHIIUMN C OTKPBITHIMHU paCIpEeAeIUTEIbHBIMU

L&Y 010} 7 (033 1Y 1 PP 18

S RCICEITS Vi (81507 (Hedi v:13 1707 0 7 (e100) 042 NS) £ 171 E PSPPI 23
8.43a3eMIeHNE KPVYD ... e 25
SRSIS RIS Vi (81507 (110 11110) : 307 01 212 (o) (<) PP 25
O KAOEITIBHAS KAHATIABALIZI « e« vv v eenenenensesesenensassse e ensnsase s s ammmm s e e e ensssase e snsnsnnenenenss 26
LI O 1070107 (ST (0 (0 (X351 5: (PR 26
9.2 MeTtoauka pacyeTa UMITYJIbCHBIX TIOMEX, HABOJIUMBIX BO BTOPUYHBIX IIETSX MPU
KOPOTKHUX 3aMBIKAHUSX U KOMMYTAIHUSAX B TIEPBUIHBIX TTCTISIX .. .evvvneeerernnseaeeennnaaeeenns 27
O DAY L0305 07 (Y2011 % i = 30.
11 CucreMa onepaTUBHOTO HOCTOSTHHOTO TOKA ...vvvuueerrrusserersassesennnnseeennnssesernmnnns 35
12 Cuctema 3MeKTPOIUTAHUS MIEPEMEHHBIM TOKOM ....vvvrrrnnneerrennnnnnseeeseennnnnnsnss 36
13 3amura OT AMEKTPOMArHUTHBIX MOJIEH PaAMOYaCTOTHOTO JUAMA30HA ............. .. 38
14 3ammTa OT MArHUTHBIX TTOJIEH TPOMBIIITICHHOM YACTOTB «vvvvvvneernneeerneeennseeennnns 39
153ammTa OT pa3psioB CTATHIECKOTO ITIEKTPHUECCTBA. . evurerrnrererneeennreenneerenseeennss 40
16 ABTOopcKkuil HAA30p 32 BBHITOJIHEHUEM MPOEKTA U TPUEMO-CIATOUHbIE

12 (2] £ 120 ST PP PP RTPPPPI 43
RO M () 3507 (AN 307 (03117 (0] iy 0 T: 101 ) £ (RS TPPR 45
[Tpunoxenue b I[lomexoycTONYMBOCTh BTOPUYHOTI'O 00OPYAOBAHUS K CUCTEM

(633 3 PRSP UPPPPIN 46
[Ipunoxenune B HanpskeHHOCTh MAarHWTHOTO HOJISI OT TOKOOTPAHUYMBAIOIINX
PEAKTOPOB U IMITUH TMEPBUTHBIX TIETIEH ... evevvunerertineereniieeaeetieeeessn s eaeenmeesnneeeeennnns 53
[Ipunoxenue I' [Iporpammel 11t pacuera ypoOBHEN 3JEKTPOMArHUTHBIX

11031 ()7 (0 N2 % 1 % 72
[IpunoxeHue [l VIMITYTIBCHBIE TTIOMEXH ...cvuviirnniiriiiiniieiaineesiseesisssssmme e s e eann s 79
[Tpunoxenue E 3a3eMICHHE 3KPAHOB KAOCTIEH ... .oevvvvueeieriieeeeriseeeenni e e ennnimeens 82
[Tpunoxenue XX Boi6op ceueHus 37IEMEHTOB 3a3€MJISFOIUX YCTPOUCTB ........u....... 90
[Tpunoxxerue 3 KoahPUITUEHTBI SKPAHUPOBAHUS ...vvvunerrnerrnneeernneeesnneeennnaesnsane 97
[Ipunoxxenue U Tumnossle pemienus mo ooecrnedyeHno IMC BTOPUYHOTO ............ 105
000pYyIOBaHUS U CUCTEM CBSI3U HA DJIEKTPOCETEBBIX OOBEKTAX evuvrrrnrrrrrneeennerennns 105



BBenenue

«MeToaudeckue  ykKazaHUd 1O  OOECHEYEHUIO  AJIEKTPOMAarHUTHOMU
COBMECTHMOCTH Ha OOBEKTax 3JEKTPOCETEBOTO XO3AWCTBa» (qajee I0 TEKCTY:
MeToaudeckue ykasaHus) pa3paboTaHbl B COOTBETCTBHM ¢ [lonoxeHHeM o
texunueckoit nonutuke OAO «DCK EDC, CTO 56947007-29.240.10.028-2009
«HopMbl TE€XHOJIOTUYECKOTO MPOCKTUPOBAHMS MOJACTAHIMNA MEPEMEHHOT0 TOKa C
BeICIIUM HanpspkeHueM 35-750xkB (HTII I1C)».

Meroauueckue yKa3zaHHWsl TpEIHA3HAYEHbl JJIi PEIICHHUS]  BOIMPOCOB
obecrieueHns AJIEKTPOMAarHUTHOW COBMECTHMOCTH BTOPHUYHOTO OOOPYIOBaHUS U
CHUCTEM CBSI3U IIPU MIPOCKTUPOBAHUH OOBEKTOB AJIEKTPOCETEBOIO XO3SIICTBRA.

Meroauueckue ykKa3aHUs NPUMEHSIOT TPU  HOBOM  CTPOUTEIBCTBE,
TEXHUUYECKOM TEePEBOOPYKEHUU U PEKOHCTpYyKiuu o00bekToB EHOC, a Ttakke
00beKTOB, NpucoeauHsronuxcs k cetssm EHOC.

B Meroanyecknux yKa3zaHMSIX MCIOJIb30BaHbl TPEOOBAHUSI M  HOPMBI,
conepxaimuecss B @DenepanbHbix 3akoHax, IloctanoBnenusx IIpaBurennbcTBa
Poccuiickon @enepannu, HOpPMaTUBHO-TEXHUUECKUX JOKYMEHTAX, IEMCTBYIOIIMX B
anektposHepretuke 1 OAO «®CK EDC».

C BBOmOM MeToanyeckux yKa3zaHWMi U cTaHaapra <«PyKOBOJACTBO IO
00€CTIeueHNI0 SJIEKTPOMATrHUTHOW COBMECTUMOCTH BTOPUYHOTO OOOpPYIOBaHUS U
CHUCTEM CBS3U AJIEKTPOCETEBBIX OOBEKTOB» OTMEHAIOTCSA «MEeTOAUYECKUE YKa3aHUs

[0 3alIUTE BTOPUYHBIX LENEH OJJIEKTPUUYECKUX CTAHUMW W TOACTAHIUUA OT
uMIyIsCHBIX Tiomex» (PJ] 34.20.116-93).

1 ObsacTs npuMeHeHust

Hacrosiumme Mertoguueckne yKa3zaHHs paclpOCTPAHSAIOTCS Ha OOBEKTHI
AJIEKTPOCETEBOr0 XO3sICTBA Kjlacca HanpsbkeHus 6-75&B.

B Meroanueckux yKa3aHUSIX paCCMOTPEHbl TEXHUUYECKHE pEUIeHUs IO
obOecrieueHHI0  3JeKTpoMarHuTHOW  coBMectuMoctd  (OMC)  BTOPUYHOTO
000pyIOBaHMA TIpU KOMIIOHOBKE OOBEKTOB  3JIEKTPOCETEBOIO  XO3SICTBA,
BBINIOJIHEHUM TPOEKTa 3a3€MIISIIOLIUMX YCTPOWCTB, MOJIHHUE3ALIUThI, KaOeIbHON
KaHAJIM3al[Mi, CUCTEM OINEPATHUBHOTO MOCTOSHHOTO TOKAa M 3JEKTPOCHAOXKEHHUs Ha
HanpspkeHuu 0,4kB nepeMeHHOTo ToKa.

B Meroauueckux — yKa3aHUAX  MOPEICTAaBIECHbl  METOJUKH  pacyera
HAauOONBIINX  ypPOBHEH  AJEKTPOMArHUTHBIX  BO3JIEHCTBUH Ha  BTOPHUYHOE
o0opynoBaHue. B mpuiokeHUsX MPHUBEACHBI CIPABOYHBIN MaTepuall K pasfelam,
IPUMEPHI THUIIOBBIX MPOEKTHBIX PEIIeHUH, 00eCTIeUNBAIOIINX BBITTOJHEHUE YCIOBUI
AIIEKTPOMArHUTHOW COBMECTHMOCTH BTOPHUYHOTO OOOpYyIOBaHUS Ha OOBEKTax
AIEKTPOCETEBOrO X034MCTBA.

2 HopmaTuBHBIE CCBLIKH

Hacrosimre Metoanueckue ykazaHusl pa3pabOTaHbl Ha OCHOBE CIEAyrOIIeH
HOPMAaTHUBHO-TEXHUYECKON TOKYMEHTAIIUH:



- CTO 56947007-29.240.10.028-2009.HopMbl  TE€XHOJIOTHYECKOTO
MPOEKTUPOBAHMS TTOACTAHIIUM MIEPEMEHHOI'0 TOKA C BBICIIUM HampsikeHuem 35-750
kB.

-T'OCT P 51317.4 (MDK 61000-4).CoBMECTUMOCTh TEXHUYECKUX CPEIICTB
aNieKTpoMarHuTHas. TpebGoBaHUs U METObI UCTIBITAHUH.

- TOCT P 51525 MDK 600255-22) Pene snekrpuueckne. COBMECTUMOCTD
TEXHUYECKUX CPEJICTB AIEKTPOMarHuTHas. TpeOoBaHMs U METObI NCTIHITAHUH.

- TOCT P 51317.6.2 DK 61000-6-2-97).CoBMECTUMOCTh TEXHUYCCKUX
CpencTB  dJeKkTpoMarHuTHas. [loMexodMmuccusi OT TEXHUYECKUX  CPEICTB,
MPUMEHSEMBIX B MPOMBINIJIEHHBIX 30HaX. HOPMBI 1 METOIbI MCTIBITAHUH.

- TOCT P 51317.6.5 MOK 61000-6-5). CoBMECTUMOCTh TEXHUYCCKUX
CPEICTB DJIGKTPOMAarHUTHas. YCTOWYMBOCTH K OJJIEKTPOMArHUTHBIM TIOMEXaM
TEXHUUYECKUX CPEACTB, MPUMEHSIEMBIX Ha JJICKTPOCTAHIMIX U TOJCTAHIIHSIX.
TpeboBaHUs U METOJIbI UCTIBITAHUM.

- TOCT P 51318.22. CoBMECTUMOCTh TEXHHUYECKHUX  CPEJCTB
AIIEKTPOMArHUTHASI. Pagmonomexu WHAyCTpHAIbHBIE  OT o0opymoBaHus
WHPOPMAITMOHHBIX TEXHOJIOTHI. HOpMBI 1 METO/IBI HCTIBITAHHA.

- TOCT P 50932. YcTolunBOCT, OOOPYIOBaHMS IPOBOJHON CBSI3HM K
AJIEKTPOMArHUTHEIM ~ 1oMexaM. COBMECTUMOCTh TEXHUYIECKUX CpeICTB
aNeKTpoMarauTHas. TpeOoBaHUsI U METObI UCTIBITAHUH.

- TOCT P 50799. YcTOWYNMBOCTh TEXHUYECKUX CPEICTB PAJAHOCBA3H K
AJIEKTPOCTATUYECKUM  paspsjiaM, HUMITYJIbCHBIM TOMEXaM ¢ JIUHAMHYECKUM
W3MCHEHUSIM HAMPSHKEHUS CETH JJIeKTponuTaHus. COBMECTUMOCTh TEXHUYECKUX
CPEICTB dJEKTpOMarHuTHas. TpeOOBaHMS M METOIbI UCTIHITAHUH.

- TOCT P 50628.CoBMeCTUMOCTD 3JIEKTPOMArHUTHASI MAIlIMH 3JIEKTPOHHBIX
BBIYUCIUTEIHHBIX MEPCOHATBHBIX. Y CTOMUMBOCTh K JIEKTPOMATHUTHBIM MTOMEXaM.
TexHndeckue TpeOOBaHUS U METOJIbI UCIIBITAHUH.

- TOCT P 50745. Cucrembl OecriepeOONHOIO THUTAHUS TMPUEMHUKOB
MEPEeMEHHOTO TOKa U YCTPOWCTBA IJISl MOAABJICHUS CETEBBIX MMITYJIbCHBIX MOMEX.
COBMECTUMOCTh ~ TEXHHUYECKHX CPEACTB  dJIGKTpoMarHuTHas. TpeOoBaHus
METO/TbI UCTIBITAHHIA.

- TOCT P 51179 MBK 870-2-1).YcrpoiicTBa U CHUCTEMBI TEIIEMEXaHUKH.
UY.2. YcnoBus skcrutyaranuu. Pazaen 1. ICTOYHUKY MUTaHUS U AJIEKTPOMArHUTHAS
COBMECTUMOCT.

-TOCT P 50571.21 MOK 60364-5-548)3nekrpoycTaHoBKY 31aHuiA. YacTh
5. BwiObop u wmoHTax 3nexTpooOopyaoBanusa. Pazgen 548. 3azemistoniue
YCTPOWCTBA H  CHCTEMBbI YPaBHUBAHHS  JJICKTPUUECKUX  IOTEHIMAJIOB B
AIIEKTPOYCTAaHOBKAX, COJIEpPKaIX 000pyaoBanne 00paboTKy HHGOPMAITUH.

- TOCT P 50571.22 MDK 60364-7-707).TpeboBanust K CHCIHAIbHBIM
AIIEKTPOYCTAaHOBKAM. 3a3eMiIeHHe 000py10BaHus 00pabOTKU UH(POPMAITUH.

- TOCT P 50571.19 MDK 60364-4-443)'pecOoBanusi M0 0OECICUCHUIO
Oe3omacHoCTH. 3amuTa OT TEPEHANPSHKCHHWH. 3aliuTa JJIEKTPOYCTAHOBOK OT
I'PO30BBIX M KOMMYTAIIMOHHBIX TIEpEeHAIPSKSHU.



- TOCT P 50571.20 MDOK 60364-4-444peboBanust 1m0 0OECICUCHHIO
Oe3omacHOoCTH. 3amuTa OT TEPEHANPSHKCHWH. 3amuTa JJIEKTPOYCTAHOBOK OT
NepeHAIPSHKCHNI, BEI3BAHHBIX JJIEKTPOMArHUTHBIMU BO3JCHCTBHUSIMH.

- 'OCT 13109. KauectBo  ayekTpudeckoir  3Heprur. COBMECTUMOCTh
TEXHUYECKUX CPEICTB JJIEKTpOMarHutHas. HopMbI KadecTBa 3JEKTPHUECKON
SHEPrUH B CUCTEMaX JJIEKTPOCHAOXKEHHSI OOIEro Ha3HA4eHUS.

- Cranmapt MOK 623058 5-tu wactsax. Monauesanmura. 2003,

- Cramgapr  MOK  60099-4. MeramnooKCUIHbIE  OTPaAaHUYUTEIH
NepeHanpspkeHnii  0e3 HUCKPOBBIX MPOMEXKYTKOB I DJEKTPUUECKUX —CeTei
NEPEMEHHOTO TOKA.

- Cranmapt ANSI/TIA/EIA-607-1994 @Asrycr 1, 1994). TpeGoBaHus x
TEJICKOMMYHUKAIIMOHHOW CHCTEME BBIPAaBHUBAHHS IOTCHIMAJIOB U 3a3eMJICHUS
3MaHUH.

- IlpaBuna ycrtpolicTBa 31eKTpoycTaHOBOK. Paszmen 1.7. 3aszemienue wu
3aIUTHBIC MEPHI IIEKTPOOE30MaCHOCTH.

- CO 153-34.21.122-2004UHCTpyKIMS IO YCTPOMCTBY MOJIHUE3AIIUTHI
3IaHUH, COOPYKEHUN U TIPOMBIIIUICHHBIX KOMMYHHKAITHH.

- PJI 34.35.310-97. OOmwme TEXHUYECKUE TpeOOBaHUs K
MUKPOIIPOILIECCOPHBIM YCTPONCTBAM 3alIUTHl 1 ABTOMAaTUKH SHEPTOCUCTEM.

- PJ1 34.20.116-9¢MeToanueckue yKa3aHus MO 3alIUTE BTOPUYHBIX IIEMei
IEKTPUUECKUX CTAHIIUN U TTOJICTAHIIMA OT UMITYJIbCHBIX TIOMEX.

- CO 34.35.311.2004. Metoauueckue YyKa3aHUS IO ONPEIEICHUIO
AIIEKTPOMArHUTHBIX OOCTAHOBKH M COBMECTUMOCTH Ha JEKTPUUYECKHUX CTAHIMSIX U
MO/ICTAHIIHSX.

- PJ1 153-34.0-20.525-0Metoauueckre yKazaHus MO MPOBEPKE COCTOSHUS
3a3eMIISIFOIIIUX YCTPOHCTB AJIEKTPOYCTAaHOBOK.

- PJ1 153-34.0-15.501-0Metoauueckue ykazaHusi 10 KOHTPOJIIO U aHAIU3Y
KauyeCcTBa JIEKTPOIHEPTUU CHUCTEMaX AJIEKTPOCHAOKEHUS OOIIeTro Ha3HAUCHUSI.

- Metoauueckue yKa3aHWs TI0 OTPAaHWYEHUIO BBICOKOYACTOTHBIX
KOMMYTAIIMOHHBIX TEPEHANPSHKEHUH M 3alllUTe OT HUX DJICKTPOTEXHHUYECKOTO
o0opynoBaHusa B pacnpenenutenbHbix ycrpoiictBax 11kB u Beime. -M: CIIO
OPI'POC, 1998.

- Earthling of GIS. An application guid8&agemnenue KPYD. IIpaktnueckoe
pykoBojctBo). CIGRE. Group 23.10. Elektro151. 1993.

- PJI 153-34.0-03.150-00MesxoTpaciieBbie mpaBwia (paBuia TEXHUKU
0€30MacHOCTH) TI0 OXpaHe TPyJa MPH SKCIUTyaTaluu dIEKTPOYCTAaHOBOK

- CanlluH 2.2.4.1191 - 03. 2.2.4Du3nyeckue (pakTopbl MPOU3BOICTBEHHOM
Cpenbl. DJEKTPOMAarHUTHBIE TOJII B TPOU3BOJCTBEHHBIX YCIOBUAX. MUH3IpAB
Poccuu. 2003.

3 O01IHe moI0KEeHus

BTopuunoe o6opynoBaHue, CUCTEMBI CBSI3H, KaOEJIn BTOPUYHOW KOMMYTAaIIUH
Ha TMPOTSHKEHHH BCEro CpokKa CHOyKObl IOJBEPraroTCcs AJIEKTPOMArHUTHBIM
BO3JCUCTBUSIM pa3Horo Bujaa. HebimosHenue ycmoBuii OMC mHpUBOAUT K
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TIOBPEK/ICHUIO BTOPUYHOTO OOOPYAOBAHHMS, HENPABWIBHBIM JCHCTBHAM (OTKa3am,
W3JIAIIHUAM I JIOKHBIM cpabaThIBaHUsAM) yCTPOHCTB P3A, mepeKphITHIO N3OSN
Kabenell BTOPUYHOM KOMMYTALMK U KJIEMM IIKa(dOB BTOPUYHON KOMMYTaluu, cOOr0
B paboTe aBTOMATM3UPOBAHHBIX pAa0OYMX MECT IMEpPCOHaja U T.I., CYLIECTBEHHO
CHI)KAET HaJIe)KHOCTh PabOThl SHEPrOOOBEKTA.

Kputepuem  BoimomHenusi ycnoBuit OMC  sBisiercst  obecrieueHue
3JIEKTPOMArHUTHOW OOCTaHOBKH, MPU KOTOPOH HamOONIbIINE BO3MOXKHBIE YPOBHU
AIIEKTPOMArHUTHBIX BO3JEHCTBUNA BCEX BHJIOB HAa OOBEKTE 3JIEKTPOCETEBOrO
XO035MCTBA HE MPEBBIIIAIOT JONYCTHUMBIX 3HAYEHUH I KaXKJIOrO0 KOHKPETHOTO
BTOPUYHOTO 000PYAOBaHUS.

OMC BTOpUYHOTO OOOpPYAOBaHUS W CHUCTEM CBSI3M JIOCTUraeTCi IMpHU
BBITIOJTHEHUH OCHOBHBIX TPEOOBaHUI!

- IPUMEHEHUE BTOPUYHOIO OOOPYAOBAHHS C BBICOKUM  YpPOBHEM
IIOMEXO3AIINIIEHHOCTH;

- IPUMEHEHHUE NEPBUYHOTO U BTOPUYHOIO OOOPYAOBAHUS C OIPAaHUYECHHBIM
YPOBHEM 3MHCCHUH JIEKTPOMArHUTHBIX BO3ACHCTBUMN;

- BBINIOJIHEHUE KOMIUIEKCA OPraHU3allMOHHBIX U TEXHUYECKUX MEPONPUITHH,
o0ecreuynBaroINX OTPAHUYEHHUE AJIEKTPOMArHUTHBIX BO3JEHCTBUIA.

Kaxxioe ycTpoilCTBO HCHBITBIBAIOT HA YCTOMYMBOCTH K 3JIEKTPOMArHUTHBIM
BO3/JICUCTBHSM. B TEXHMYECKOM MOKYMEHTAlMM Ha YCTPOWCTBO NPOU3BOIAUTEID
JOJDKEH  yKa3blBaTh ypPOBEHb IMOMEXOYCTOMYMBOCTH YCTPOMCTBA, CTEINEHb
KECTKOCTM MCHBITAHWWA, a TaKXKe YPOBEHb SMHUCCHUU 3JIEKTPOMAarHUTHBIX
Bo3nericTBuil. [lpu arrecranuu 00OpymOBaHMS, YCTAaHABIMBAEMOTO HAa OOBEKTax
OAO «DCK EOC», cremyeT nOpenbsaBiIATb TPEOOBAHMS [0 MCHBITAHUIO Ha
IIOMEXOYCTOMYNBOCTE M IIOMEXOAMUCCHIO. PEKOMEHIyeMble CTENEHU KECTKOCTU
UCIIBITAHUM W IapaMeTpbl HCHBITATEIbHBIX BO3JEUCTBUM UIsI  YCTPOMCTB
BTOPUYHOIO 000PYAOBAaHUS U CUCTEM CBsI3U NpuBeaeHsb! B [Ipunoxxennn b.

VYcToliunBas U HajiexkHasi paboTa BTOPUYHOTO OOOPYIOBAHUS U CUCTEM CBS3U
BO3MO>KHA TOJIBKO IIPU YCJIOBUM cO37aHMs Ha 00bekTe OMO, npu KOTOpoil ypoBHU
JIEKTPOMArHUTHBIX BO3JEHCTBHM BCEX BHMJIOB HE IIPEBBIMIAIOT JOINYCTHUMBIC IS
KQ)KJI0TO KOHKPETHOTO YCTPOMCTBA 3HAYCHUS.

4 TepMuUHBI U ONIpee/IeHUSA

Jns uenet HacToAIMX METOAMYECKUX YKa3aHUM MPUMEHSIOTCS CIICTYOIIUE
TEPMUHBI U UX OMPEICICHUS:

Buewnue ycmpoticmea monnuesawumsl -  KOMIUIEKC, COCTOSAIIAA U3
MOJIHUEITPUEMHUKOB, TOKOOTBOJOB U 3a3€MJIUTEIICH.

Brewnuii koumyp 3azemnenus (30anus) - 3aMKHYTBIH TOPU3OHTAJIbHBIM
3a3€MIIMTEIb, IPOJIOKEHHBIM BOKPYT 31aHUS.

Brympennee  ycmpoiicmeéo  3azemnenusi  (30amus) -  COBOKYIHOCTb
3a3€MIISIIOILMX TPOBOJIHUKOB, PACIIONIO0KEHHBIX BHYTPHU 31aHUS.
Buvinocnot  3azemaumens - 3a3eMIIMTENb, BBINOJHEHHBIM 3a MpeaesiaMu

TEPPUTOPUH YHEPrOOOHEKTA.



Bmopuunoe obopyoosanue - anmapatypa (yCTpOHCTBa) pejeHHON 3alUThl 1
ANEKTPOABTOMATHKH, MPOTUBOABAPUIHON aABTOMATHKH; aBTOMATU3UPOBAHHOMU
CHUCTEMBl YNPABJIEHUS TEXHOJOTMYECKUM IPOLECCOM; aBTOMAaTU3UPOBAHHOU
CHUCTEMBI JIUCIIETYEPCKOTO YIIPABIEHUS; CUCTEMBI cOOpa U nepenadn uHbopmalu,
aBTOMATU3UPOBAHHON MH(POPMALIMOHHO-U3MEPUTEIBHOU CUCTEMbI KOMMEPUECKOTO
ydeTa 3JEKTPOIHEPruH; MPOTUBOMOKAPHOW CUCTEMbI; OXPAHHOW CUTHAIW3alUU;
BHUJICOHAOJIIOICHUS; CUCTEMa OINEPaTUBHOTO IMOCTOSHHOTO TOKa, CHCTEMa
coOcTBeHHBIX HYX HanpspkeHneM 0,4kB mepeMeHHOTo TOKa; CHCTEMBbI YIIPaBICHUS
U CUTHAJIM3AlMd BCIIOMOTAaTEIbHOTO OOOpPYAOBaHHUS; CHUCTEMA JAHUArHOCTHKU
CHJIOBOTO 00OPYIOBaHMS, KOHTPOJIbHBIC KaOEIH U T.1I.

3azemagiowee ycmpoicmeo - COBOKYINHOCTb 3a3€MIIMTENS M 3a3€MIISIOLIUX
MIPOBOJIHUKOB.

3azemnumens - NPOBOJAIIAS YaCTh WM COBOKYITHOCTb COEIMHEHHBIX MEXIY
co0OlM TPOBOIALIMX YACTEH, HAXOIAUIMXCS B DJIEKTPUUYECKOM KOHTAKTE C 3eMJei
HEMOCPEACTBEHHO WIIA YEPE3 MPOMEKYTOUHYIO TPOBOASUIYIO CPENLY.

3azemaaowuii nPOBOOHUK - TIPOBOJHMK, COCIUHSIONINI 3a3eMIISIEMYIO YacTh
(Touky) ¢ 3a3eMIUTENIEM.

3awumusiii nposoonux (PE-npo6oonux) - MPOBOIHUK, MpeIHA3HAYCHHBIN JIJIs
Henel AMeKTpoOe30MacHOCTH.

3ona Hynegoco nomenyuana (omHocumenvHas 3emis) - YacTh 3EMIH,
HAXOJAMIAsACS BHE 30HBI BIMSHHUS KaKOTO-THOO 3a3eMIIUTENS, DJICKTPUYCCKUN
MOTEHIUAJI KOTOPOIl MPUHUMAETCSI PABHBIM HYJIIO.

Hznyuaemasn  anexmpomacnumuas — nomexa - dJIEKTPOMAarHWTHAs MOMEXa,
PacCIpOCTPAHSAIOIIASCSA B IPOCTPAHCTBE.

Knacc  (cmenenv)  oicecmxkocmu - COOTBETCTBYIOIIMH  YPOBEHb
UCIIBITATEIbHOTO 3JIEKTPOMArHUTHOTO BO3/IEUCTBUS.

Konoykmusnas snekmpomacnumnas nomexa - >JIEKTPOMArHUTHas MOMEXa,
pacrpocTpaHsAouascsa B MPOBOIAILEH cpee.

Monnuenpuemnux - 4acTb MOJHUEOTBOJA, MPEIHA3HAYEHHAs ISl IepexBaTa
MOJIHUM.

Mazeucmpane 3a3emnenus - 3a3eMIMIONIMN TPOBOJHUK C ABYMs WM Oojee
OTBETBJICHUSIMH.

Hanpsoicenue npukocnoéenus - HaNpsSHKEHUE MEXKIY IBYMsI TOYKAMM LIEMH
TOKa 3aMbIKaHHUS Ha 3eMJi0 (Ha KOPITYC) NMPH OJHOBPEMEHHOM IMPHUKOCHOBEHUHU K
HUM Y€JIOBEKa.

Paspso  cmamuueckoco  snekmpuuecmeéa -  UMITYJIbCHBI  MEpEeHOC
ANEKTPUUYECKOTO 3apsia MEXAy TelaMd C Pa3HbIMH AJIEKTPOCTATUYECKUMU
NOTEHIMAJAMH TPU HEMOCPEJCTBEHHOM KOHTAKTe€ WM MpPU COJMKEHUHM HX Ha
HEKOTOPOE, T0CTATOYHO MaJIO€ PACCTOSHUE.

Ilynvcayuu uanpsdicenus NOCMOAHHO20 MOKA - TPOLECC MEPUOAUYECKOTO
WM CIyYallHOTO HW3MEHEHMS ITOCTOSIHHOIO HANpsKEHUsS OTHOCHUTENIBHO €ro
CpPeIHEr0  ypOBHS B  YCTAaHOBHUBIIEMCS  pEXKUME  paboThl  HMCTOYHHKA,
npeoOpa3zoBatTes JIEKTPUUECKOW SHEPTUU UITU CUCTEMBI AJIEKTPOCHAOKEHUS.



Ilokazamenv ~ Kkauecmeéa  d1eKmMpuveckol  dHepeuu -  BEIWYHHA,
XapaKTepU3yoIIas Ka4eCTBO IIEKTPUICCKONW SHEPTUU TI0 OJJHOMY WJIM HECKOIBKUM
ee rmapamMeTpam.

Pasnocmv  nomenyuanoe wna 3azemasrouem ycmpoticmee - Pa3HOCTb
MOTEHIIMAJIOB, BO3HHUKAIOMIAS MEXIY pPa3IUYHBIMA TOYKaMHU 3a3€MJISIONIETO
YCTPOMCTBA MPU KOPOTKOM 3aMBIKAaHWW Ha IMMOJCTAHIINU, BbI3BAHHAS TPOJIOJIHHBIMU
TOKaMHU ¥ COTIPOTHBIICHUEM IIPOBOJIHUKOB 3a3E€MJISIFOIIICH CHCTEMBI.

Conpomugnenue 3asemiusaowe2o yCmpoucmea - OTHOILIEHUE HANpsHKEHUs Ha
3a3eMJIIOILEM YCTPOUCTBE K TOKY, CTEKAIOLIEMY C 3a3€MIIUTENS B 3€MITIO

Tok 3amblkanus Ha 3emi0 - TOK, CTEKAIOIIHNA B 36MJIIO B MECTE 3aMbIKaHUSI.

Toxoomeoo - 4acTb MOJHHEOTBOJA, MpeIHA3HAYCHHas A OTBOJA TOKa
MOJITHUHY OT MOJIHUETIPHUEMHHKA K 3a3eMITUTEITIO.

Yemotiuueocmos k- anexmpomacHummuol  nomexe, NOMeExoyCmoudusoCcmy -
cnocobHocts TC coxpaHATh 3alaHHOE KauyecTBO (DYHKIMOHUPOBAHUS TPHU
BO3JICHICTBMM Ha HET0 BHEIIHUX IIOMEX C PErJaMeHTUPYEMBIMU 3HAYCHHUSIMHU
napaMeTpoB B OTCYTCTBHE JOIMOJHUTEIBHBIX CPEACTB 3allUThl OT IMOMEX, He
OTHOCSIIIMXCS K IPUHIIUITY eicTBUs min noctpoerus TC.

Yposeno  ycmouuusocmu K - 9NeKMPOMASHUMHOU  nomexe, VPOBeHb
HOMexX0yCmouyueocmy - MaKCUMAaJbHBIM YPOBEHb 3JEKTPOMAarHUTHONW MOMEXHU
KOHKPETHOTO BHUJA, BO3jAeiicTByromier Ha omnpeneneHHoe TC, mpu kotopom TC
COXpaHsICT 33JIaHHOE KaueCTBO (PYHKIIMOHUPOBAHUSI.

DnekmpomacHumuas coemecmumocms mexuuyeckux cpeocme (OMC TC) -
ciocooHocts TC GyHKIMOHUPOBATH C 3aJaHHBIM Ka4dyeCTBOM B 3aJlaHHOMN

AIEKTPOMArHuTHOM 00CTaHOBKE u HE CO3/1aBaTh HEJIOMYCTUMBIX
AIIEKTPOMArHUTHBIX Tomex pyrum TC.
OnexmpomazHumHuas 0OCMAHO8KA - COBOKYIHOCTb 3JEKTPOMArHUTHBIX

HBJ'IGHI’Iﬁ, IMpoueccoB B BaﬂaHHOﬁ obnacTu MNpOoCTPAaHCTBA, B YaCTOTHOM H
BPpCMCHHOM AHalla30Hax.

InekmpomazHumuas nomexa - DSIEKTPOMArHUTHOE SABJIEHUE, Ipolece,
KOTOpbIE YXYAIIAIOT UM MOTYT YXYIIIUTh KauecTBO pyHKIMoHupoBanus TC.
InekmpomazHumHuoe 803MyUeHUe (6030¢eticmesue) - aoboe

AJIEKTPOMATrHUTHOE SIBJICHHE, KOTOPOE MOXET YXYIIIUTh padboTy mpuodopa,
000pYI0BaHUS WUITH CUCTEMBI WM HEOJIArOONIPHUSITHO BIIHSTH HA CPOK CITYXKOBI.

DnekmpomasHumuoe uziydenue om UCMoYHUKa nomexu - sSIBJICHUE, MPOoIecc,
IpH KOTOPOM 3JIEKTPOMArHUTHAS SHEPTHS H3JIydaeTCss HUCTOYHHUKOM ITIOMEXH B
IIPOCTPAHCTBO B BUJIE AIICKTPOMArHUTHBIX BOJIH.

5 O003HaAYEeHUS M COKPALLCHUS

Ab - aKKyMYJIATOpHas 6arapes

ABP - aBTOMAaTUYECKOE BKJIIFOUCHHUE PE3EPBHOTO MUTAHUS B 000PYIOBAHUS
ACY - aBTOMAaTU3UPOBAHHAS CUCTEMA YIIPABJICHUS

BJI - BO3YLLIHAs JINHUSA

BY - BBICOKOYACTOTHAs

rougy - TJIABHBIW LIUT YIIPABIICHUS

3y - 3a3eMJISIIOIIEE YCTPOMCTBO



K3 - KOPOTKO€ 3aMbIKaHUE

KPY - KOMIUIEKTHOE PaCIpeNeIUTEIbHOE YCTPOUCTBO

KPYD - KOMIUIEKTHOE PAaCpeIeINTENHLHOE YCTPOMCTBO C JIETa30BOM U30JIAIIMEN
MOK - MexayHapoaHas 3JIEKTPOTEXHUYECKast KOMUCCHS

OIIH - OTPAHUYUTENb NTEPEHANPSHKEHUI HEIMHEHHBIN

oPy - OTKPBITOE PACIIPEIEIUTEIIBHOE YCTPONUCTBO

oIy - 00IIETIOACTAaHITMOHHBIA ITYHKT YIIPABICHUS

T1C - IIOJICTAHIIUS

Py - pacrpeaeauTeabHOe YCTPONCTBO

P3A - peneiHas 3aluTa 1 aBTOMaTHKA

PII] - pEeJICHBIN IUT

COIIT - CUCTE€MA OIEPaTUBHOIO ITIOCTOSHHOIO TOKA

TC - TEXHUYECKOE CPEACTBO, almaparypa

TH - TpaHC(OPMATOP HATIPSHKEHUS

TT - TpanchopMaTop ToKa

YPOB - YCTPOMCTBO PE3EPBUPOBAHUS B CIydae OTKa3a BBIKIKOYATEIICH
LIIIT - IIIUT TTOCTOSIHHOT'O TOKA

SMO - 3JIEKTPOMAarHUTHas 0OCTaHOBKA

OMC - BJIEKTPOMArHUTHAsA COBMECTUMOCTh

6 O0mmue ykazanus

6.1 Cozmanue TtpeOyemoit DOMO misi 0O0BEKTOB HOBOTO CTPOWTEILCTBA,
KOMIUIEKCHOTO TEXHUYECKOTO MEPEBOOPYKEHUSI M PEKOHCTPYKIIMH, PaCUIUPEHUs
JEHUCTBYIONUX OOBEKTOB, MPH MOJACPHU3AINHU, 3aMEHE OTICIbHBIX YCTPONCTB
o0ecreunBaeTCs BBIMOJTHEHUEM KOMITIIEKCa MEPOTIPUSITHIA:

- pa3paboTka TEXHUYECKUX pemieHud mo obecnedennto OMC Ha cragum
MIPOEKTA;

- peamu3auus TPUHATBIX MPOEKTHBIX PEMIEHUA B KOHCTPYKTOPCKOM,
CTPOUTENBHOM, MOHTaXHOM M JPYrol MOKyMEHTAallMd Ha CTaJuHM pa3pabOTKu
paboueii JOKyMeHTaluy,

- aBTOPCKMW HAI30p 3a BBINOJHEHUEM MPOEKTHBIX PELIICHUN MpH
MPOU3BOJICTBE CTPOUTEIHHO-MOHTAXHBIX palOT;

- TOPOBEACHUE MPUEMO-CIATOYHBIX MCHBITAHUN C LENbI0 MOJITBEPKICHUS
JIOCTATOYHOCTH BBIMOJHEHHBIX MEPONPUSTUM.

6.2 Ycnous obecrieuernrss OMC TOTKHBI OBITh BBITIOTHEHBI JIJIST CISAYIOIIHAX
CUCTEM:

- pEJIETHOM 3alUTHI;

- DJIEKTPOABTOMATHUKH: IIPOTUBOABAPUMHOM M ABTOMAaTHYECKOTO
peryJMpoBaHuS,

- aBTOMATU3UPOBAHHOM CUCTEMBI YIIPABJIEHUS TEXHOJIOTUUECKUM MPOLECCOM;

- aBTOMATU3UPOBAHHOM CUCTEMBI JUCIIETYEPCKOTO YIPABIECHUSA;

- CUCTeMbI cOOpa U nepenayn HHPOpMaIInu;

- aBTOMAaTU3UPOBAHHOM CHUCTEMBI KOHTPOJIS, Yy4e€Ta W YIpPaBICHHS
AIEKTPOINOTPEOICHUEM;

- IPOTUBOIIOXKAPHON CUCTEMBI,

- OXPaHHOW CUTHAJIN3ALIHH.

- BUJIEOHAOIIIOCHNS,
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- OMIEPAaTUBHOTO MTOCTOSTHHOTO TOKA,

- 3JIEKTPOCHAOKEHHUS MTepEMEHHBIM TOKOM Ha Hamnpsbkenuu 0,4k B;

- CUCTEMBbI YNPABIICHUS U CUTHAIN3ALUK BCTIOMOTaTeIbHOI0 000PY/1I0BaHNS;

- TMarHOCTUKHU CUJIOBOT'O 000PYI0BaHUS;

- CBSI3H.

6.3 Ha stane nmpueMo-cIlaTOUYHBIX HUCIIBITAHUNA JOJDKEH OBITh MPEAyCMOTpPEH
TEXHUYECKUI KOHTPOJIb AJIEKTPOMATHUTHOM OOCTAaHOBKM M 3JEKTPOMArHUTHOM
coBMeCTUMOCTH B 00beme, ykazanHoM B CO 34.35.311-2004 Meroaudeckue
yKa3aHUs MO ONPEJIEICHUIO 3JEKTPOMArHUTHBIX OOCTaHOBKM M COBMECTUMOCTH Ha
ANEKTPUUYECKUX CTAHIUAX U MOJACTAHIIUIX.

6.4 Jlns mpoBeNEHUs PacUETHBIX OLIEHOK 3JEKTPOMArHUTHON OOCTaHOBKHU
HEOOXOAMMBI HMCXOAHBbIE AaHHble. OObEM HUCXOJIHBIX JAHHBIX U METOJMUKA HUX
MOJIy4eHUS 3aBUCHUT OT BUJa pa3pabaTbIBa€MOro MPOEKTa!

- BHOBb CTPOSILIEKCS MOICTAHIUHY;

- TOJIHOM PEKOHCTPYKIHMH (TeXMepeBOOPYKEHHE) IMOJCTAHIIMUA C 3aMEHOM
NEPBUYHOTO ¥ BTOPUYHOTO 00OPYAOBaHMUS,

- MOJTANHON PEKOHCTPYKIMU (TEXIEPEBOOPYKEHHUE) MOJICTAHIIUN C 3aMEHOM
YacTH MEPBUYHOTO U BTOPUYHOTO 000PYI0BaHUS;

- YACTUYHON PEKOHCTPYKIUHU (TEXIEepPEBOOPYKEHUE) MOJCTAHIINU C 3aMEHOM
OTJIEJIbHBIX CUCTEM;

- 3aMEeHBbl WM OOOpYJOBaHMS HOBBIX OTHENbHBIX CHCTEM; 3aMEHbl WIIU
YCTAaHOBKH HOBBIX YCTpOKCTB P3A, CBSI3U U APYTUX CUCTEM.

OOHMMH  UCXOJHBIMU JTAHHBIMU JUIS MPOBEJICHHS] OIIEHKH BBIMIOJHEHUS
YCIIOBUM 3JIEKTPOMArHUTHOM COBMECTUMOCTH HA MOACTAHLUH SIBJISIOTCS

- HOpPMHUpYEMBIE TTapaMeTPHI,

- DJEKTpUYECKass OINEpaTHBHAs CXEMa, XapaKTEPUCTUKU  CHIIOBOTO
000pyI0BaHUS;

- pe3yJIbTaThI NPEANPOEKTHBIX U3bICKAHUI;

- CX€Ma pacrnoJioKeHUsi 00OpYyJOBaHUS C TpaccaMu MPOKIAIKH Kadenei
LeTIe BTOPUYHON KOMMYTAlIUH;

- pacueTHbIe 3HA4YCHHUS TOKOB OJHO(Ma3HOTO (IBYX(a3HOT0) KOPOTKOTO
3aMmbikaHus Ha KakaoMm u3 PY 110kB u Brilie 1 TOKOB AByX(Pa3HOTO 3aMbIKaHUS Ha
PV 6-35kB;

- XapaKTepUCTUKN 000PYAOBaHUS CUCTEM ONEPATUBHOTO MOCTOSTHHOTO TOKA U
NIEPEMEHHOTO TOKA.

6.5 B kauecTBe HOPMHUPYEMBIX MMAPAMETPOB JIOJDKHBI OBITH IPUHSATHI YPOBHH
UCIIBITATEIbHBIX JJICKTPOMATHUTHBIX BO3JEHCTBUI (IIOMEXOYCTOMYUBOCTD) ISt
BTOPUYHOT'O 000PYI0BAHUS U YCTPOUCTB CBSI3U.

[Ipy  OpOEKTUpPOBAaHWU  3a3€MJSIIOIIMX  YCTPOWCTB  JTOMOJHUTEIBHO
yCTaHaBJIMBAIOT JOMYCTUMbIE TOKM B dKpaHax, OpoHe v 00ojouke Kabeseil uemnen
BTOPUYHON KOMMYTAILIMH IO YCIOBUSM TEPMUYECKOU CTOUKOCTH.

[Ipy NpOEKTUPOBAaHMM  MOJIHME3AIIUTHl  YCTAHABIMBAKOT  JIOMYCTUMbIC
pacCcTosAHUS OT 3a3€MJIIIOLIETO YCTPOMCTBA MOJHHUEOTBOJIOB JI0 KOHTPOJBHBIX
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ka0Oened, 4YTOOBl MCKIIOYUTh BO3MOXHOCTH TEPEKPHITUA C 3a3€MJISIONIETO
YCTpOMCTBA Ha KaOenu pH yAape MOJTHUHU B MOJIHUEOTBO/IBI.

Jlnst cucreMbl anekTpocHaOxenus Hanpsokenuem 0,4 kB nmepemeHHOro Toka
npuMeHsitor Hopmupyembie mapameTpsl o ['OCT 13109 d&Hopwmel kadecTBa
AIIEKTPUUECKOM SHEPTUH B CHCTEMaX AJIEKTPOCHAOXKEHUsI 00IEro Ha3HAYCHUSI».

6.6 Pa3paboTka mpoekTHBIX pemieHnid mo odecnedeHno IMC BTOPUIHOTO
000pYyIOBaHUS U CUCTEM CBSI3U JIODKHA OBITH BhIMOJTHEHA B cooTBeTcTBUU ¢ CTO
56947007-29.240.10.028-2009. HepMbl  TEXHOJOTHYECKOTO MPOEKTUPOBAHUS
MIOJICTAHITUI ITePEMEHHOT0 TOKa C BhICIIMM HarnpspbkerneMm 35-750kB (HTII I1C)».

Jna obecneuenus OMC BTOpUYHOTO OOOpPYAOBAaHUS M CUCTEM CBS3H IPH
pa3paboTKe MPOEKTa OCYIIECTBISIOT:

- IPEANPOEKTHBIEC U3bICKAHUS U COOP UCXOAHBIX TAHHBIX;

- pacyeTHYI OLIEHKY YpOBHEW JJIEKTPOMArHUTHBIX BO3JACUCTBUI Ha
BTOPUYHOE 000PYJOBAaHUE U CUCTEMBI CBSI3H;

- COIMOCTABJIEHUE PACCUUTAHHBIX YPOBHEH 3JIEKTPOMArHUTHBIX BO3JIEUCTBUI C
YPOBHSIMU TIOMEXO0YCTOMYUBOCTH BTOPUYHOTO O00PYOBAaHUS U YCTPOICTB CBA3H,

- pa3pabOTKy TEXHHYECKMX pEUIEHUH 1O  CHIKEHHIO  YpOBHEH
AIIEKTPOMATHUTHBIX BO3JIEUCTBHI J10 TOMYCTUMBIX 3HAUEHUH.

6.7 Kpurepuem obGecneuenus OMC SBASIOTCA yCIOBHUS, MPU KOTOPBIX

YPOBEHb  BCEX BHUJOB JJEKTPOMAarHUTHBIX  BO3JECHCTBUM  HHMKE  YpPOBHSA
IOMEXOYCTOMYMBOCTH BTOPUYHOTO 0OOPYIOBAHUS U CUCTEM CBSI3H.

6.8 Ilpumenenne MeTonUUYECKNX YKa3aHUW TPETyCMATPUBACT PEIICHHE
BonpocoB OMC mpu KOMIOHOBKE O0OBEKTa, pa3pabOTKe MpOeKTa 3a3eMJISIOIIETO
yCTpOMCTBa, MOJIHUE3amuThl, kKabenpHoU kaHanuzanuu, COIIT u coOCTBEHHBIX
HYXKJ, a TakkKe pa3padoTKy CHEUMATbHBIX MEpONPUATUN IO 3alluTe OT
CTaTUYECKOTO DJIEKTPUUYECTBA U HIEKTPOMATHUTHBIX ITOJIEH.

Pexomenayercs cnenyromuid MNOpsSAOK pewmeHus BonpocoB OMC  mpu
IIPOEKTUPOBAHUY MOJCTAHIMH.

a) COop WCXOAHBIX JaHHBIX, HEOOXOJMMBIX [UIS pacdyeToB YpPOBHEH
JIEKTPOMArHUTHBIX BO3JCUCTBUH, a TakKe JaHHBIX O IIOMEXOYCTOWYMBOCTH
BTOPUYHOTO 000PYAOBAHUS U CUCTEM CBSI3H.

0) KoMmnoHOBKa MOACTAaHIMA C Y4YETOM PEKOMEHIAIHW, W3JI0KCHHBIX B
paznene /. Ilocne BBINOJHEHHS KOMIIOHOBKHM IOJACTAHLMM JOJDKHBI OBITH
IIPOBENICHBl PACUYETHBIC OLICHKM HAIPSHKEHHOCTH AJIEKTPOMATHUTHBIX NOJIeh. [[s
NpUOIMIKEHHBIX OLIEHOK HAINPSKEHHOCTU 3JIEKTPOMATrHUTHBIX MOJEH HCHOJIb3YHOT
crpaBouyHble JaHHble [Ipwioxenns B, a 11 TOYHBIX pacyeToB CHELUAIBHBIC
KOMITbIOTepHBIE porpaMMmbl (cM. [Ipunoxenne I'). Eciim ypoBeHb HanpsiKeHHOCTH
JIEKTPOMArHUTHBIX  TOJEHd  MPEeBbIIACT  JOIYCTUMBIE  3HAYECHHsS 110
IIOMEXOYCTOMYMBOCTH BTOPUYHOTO OOOpYIOBAaHUS U CHUCTEM CBSI3U, TO JOJDKHBI
OBITh PACCMOTPEHBI PELLIEHUS 110 U3MEHEHUIO KOMIIOHOBKH.

B) PaspaboTka mpoekTa 3a3eMIISIOIIETO YCTPOWMCTBA TOACTAHIIUH B
COOTBETCTBUU ¢ TpeboBanusiMu [1Y D u ¢ yuerom pekomenaanuii paszaena 8.
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Pacuersl HampsyKeHMI W TOKOB, BO3JICHUCTBYIOLIMX HA BTOPUYHOE
o0opyoBaHrE U CUCTEMBI CBs3U Mpu K3 ¢ mMOMOIIBI0 KOMIBIOTEPHOIN MPOTPAMMBI.
CpaBHEHHE MOJTYYEHHBIX PE3YJIbTAaTOB PACUETOB C JOMYCTUMBIMU 3HaUeHUSIMU. [Ipu
NPEBBILICHUH JOMYCTUMbIX 3HAYEHUI pa3padaThIBalOT MEPONPHUSITHS MO YCUICHHIO
3a3eMJISIIOILIETO YCTPOMCTBA B COOTBETCTBUU C PEKOMEHAIMSAMHU pazjiena 8.

r) PaspaboTka mpoekra KaOeNbHOW KaHAIM3AIlMK C YYETOM PEKOMEHIAINN
pazgena 9. Pacuer ypoBHEH HMITyJIbCHBIX TIOMEX BO BTOPHYHBIX LEMAX IPHU
KOMMYTalUAX CUiIoBoro o6opyrnoBanuss U K3 ¢ momMompio KOMOBIOTEPHOM
nporpamMmbl. CpaBHEHME IOJNYYEHHBIX PE3yJIbTAaTOB PAacuETOB C JOMYCTUMBIMU
3HaueHusIMU. [Ipy  mpeBbllIeHWHM JOMYCTUMBIX 3HAYE€HUW pa3padaThIBAIOT
MEpPONPUATHS MO CHUKEHUIO YPOBHEW HMITYJIbCHBIX TIOMEX B COOTBETCTBUHU C
peKoMeHanusaMu pasnaena 9.

1) Pa3paboTka mpoekTa MOJHHE3ANIUTHI C Y4€TOM PEKOMEHIAIMA pa3zelna
10. Pacyer ypoBHEW HMITyJIbCHBIX TMOMEX BO BTOPUYHBIX LIEMSAX MpH yAapax
MOJHUM B MOJIHUEOTBOJABI C MOMOIIBID KOMIIBIOTEPHOM HporpaMmbl. CpaBHEHUE
NOJIy4YEHHBIX PE3YJbTATOB pPACUYETOB C JOMYCTUMBIMHU 3HadueHUsMU. [lpu
MPEBBILICHUH JAOMYCTUMBIX 3HAUEHHUN pa3padaThiBalOT MEPONPUATHUS 110 CHUKEHHUIO
ypOBHEH UMIYJIbCHBIX IIOMEX B COOTBETCTBUU C peKoMeHaausmMu pasaena 10.

¢) PaspaboTka mpoeKTa CHUCTEM DICKTPONHUTAHUS IOCTOSHHOTO |
MEPEMEHHOTr0 TOKa C y4eTOM peKoMeHaaluii pazaenos 11u 12.

k) [lpuMeHeHre MepONpHUITHI 1O 3aIIUTEe OT AIEKTPOMATHUTHBIX TOJEH U
pa3ps0B CTaTUYECKOTO 3JIEKTPUYECTBA B COOTBETCTBUUM C PEKOMEHIALUSMU
pazaenos 13-15.

Pesynbrarel pacueToB ypPOBHEHW DJJIEKTPOMArHUTHBIX BO3JCHCTBUM U
pa3zpaboTaHHble MeponpusaTHs 1o odecnedeHnro IMC BTOpUYHOTrO 000PYIOBAHUS
U CHCTEM CBSI3U JIOJKHBI OBITh MPEJCTABIEHBI B CIELUAIBHOM Pa3zesie IpoeKTa 1o
OMC. B pazngene npoekta no OMC I0JKHBI ObITh NMPUBEIEHBI CPABHUTEIIBHBIE
JAaHHbIE II0 PACUYECTHBIM  YPOBHSAM  DJEKTPOMATHUTHBIX  BO3JECUCTBUUA U
MOMEXOYCTOMYMBOCTH BTOPUYHOTO OOOpPYAOBaHUS M CHUCTEM CBsi3u. lIpumepbl
MPOEKTHBIX penieHuid no obecnedyennto OMC sl pa3iMyHbIX MNOACTaHIUN
npusenensl B [Ipunoxennu U.

7 KoMnoHOBKa 000pyA0OBaHusl, 3AaHUI U IIOMeIIeHU I

7.1 YpoBeHb BO3JCHCTBHI HANPSHKEHUH U TOKOB MPOMBIIIJICHHONW YacTOTHI,
AIIEKTPOMATHUTHBIX TOJIEM U HMITYJIbCHBIX MOMEX Ha BTOPUYHOE OOOpPYJOBaHUE
3aBUCUT OT pEUIEHUH MO KOMIIOHOBKE OOOPYIOBaHHWA, 3[aHUM M TMOMEIIECHUH.
Oobecneuenne OnaronpusasTHOl OMO npu KOMIIOHOBKE IMO3BOJIIET CHU3UTh 3aTPAThI
HAa I[PUMEHEHHME JONOJIHMUTEIBHBIX MEPONPUATUM MO 3alIUTE OT OIACHBIX
AIEKTPOMArHUTHBIX BO3JCUCTBUM.

7.2 YpoBeHb HampsSOKEHHWM U  TOKOB  IMPOMBIIUIEHHOM  YacTOTHI,
BO3JICCTBYIOIIMX HA BTOPUYHOE OOOPYJOBAaHUE IMPU KOPOTKUX 3aMBIKAHHAX Ha
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3eMJII0 B TIEPBUYHBIX IIEMSAX, 3aBUCUT OT BBHIOOpA MECTa PAaCHOJIOKEHHS 3JaHUs
OITY (PIL,I'ILY), AT/T na tepputopun o0bekTa. OCOOEHHO BaXKHO 3TO YUHUTHIBATh
Ha MOJCTaHLHUIX C HECKOJIbKUMU PY pa3Horo kiiacca HanpsiKeHus.

HauGonbiee 3HaueHHe HANpPsDKEHUs, BO3JIEUCTBYIOIIET0 HA KOHTPOJIbHbBIE
kabenu 1 000pyJIOBaHUE, OMPENEISIIOT KaK Pa3HOCTh MOTEHIMAIOB Ha 3Y Mexay
mectom K3 u PIJ (OITY, I'lIY). C poctom paccrosiaus mexy PIL (OITY, T'ILY) u
PV Bospactaer u paznocts noteHnuanoB. [Ipu 6mmxHem BHemHeM K3 Ha 3emito
HanOopImid noteHman Ha 3Y Oyzaer B Mecte 3a3emiieHust HelTpanu AT/T. B atom
ciydyae HauOoJbllee 3HAUCHHE HANPSOKEHUS, BO3JEHUCTBYIOIIETO HAa BTOPUYHBIC
Kabenu U 000pyJOBaHHE, ONMPEACNAIOT KaK Pa3HOCTh MOTEHIUANOB Ha 3Y Mexay
AT/T u PILI. ITpu K3 Ha 3emutto Ha mmHax, pacnoioxeHHbix Mexay AT/T u P (B
Toukax, HanOosiee npubOIKeHHbIX K PII) pasHocTh moreHimanoB Ha 3Y MEKIy
ATI/T u PII] umeet HanOonbmee 3nauenre. Hampumep, npu K3 Ha OPY 11B ms
KOMITOHOBKH, ITPUBEJEHHON Ha puc.l.

Jins  CHWXKEHUA HampsyKeHUM UM TOKOB  IPOMBIIUICHHOW — 4acTOTHI,
BO3JICHCTBYIOIIMX Ha BTOpUYHOE oOopyaoBanue npu K3 Ha 3emitto, mpu Takoi
KOMITOHOBKE HE0OXOAMMO CYIIECTBEHHO YBEIMYMBAThH 3aTpaThl HA BhIPABHUBAHUE
NOTEHUHATIOB Ha 3Y Ha BCEHd TEPPUTOPUM TMOACTAHLHMH II0 CPABHEHUIO C
KOMIIOHOBKOM Ha puc 2.

g
oPY OPY 2
500KB 2208 g
£

AT
OPY =
110kB T

Puc. 1TIpumep HeynauHON KOMITOHOBKH

CHMIKEeHHE ypOBHEW BO3IEWCTBUS HANPSHKEHUM MPOMBIIIEHHOW YacTOTHI Ha
BTOpHUYHOE obopymoBanue npu K3 Ha 3emiro gocturaercs (puc.2) pa3melneHueM
PIIl mexny PY pasznuyHOro HamnpspKeHUs, NPUMEHEHHUEM A Kaxaoro PY
otaenbHoro  PIII, pacnonoxenHoro BOmu3u PY, wimm  npuMeHeHueM
pacopeneneHnubix PII Ha HECKOJIBKO MPUCOCAMHEHUI OJTHOTO HAIPSIKECHMUS.

[Ipu BBIOOpE yKa3aHHBIX MEPOMPUATHN MO KOMIIOHOBKE HEOOXOIUMO TaKKE
00ecneyuTh JONMYyCTUMBbIE YPOBHHM HAIPSHKEHHOCTH MAarHUTHBIX TOJIEM B MecTax
pa3MelieHrsi BTOPUYHOTO 000PYI0BaHUS U IONyCTUMBIE 3HAaYEHUSI TOKOB B dKpaHax
KOHTPOJIbHBIX KaOeJleu.
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Puc.2 ITpumepsl pekoMeH1yeMOol KOMITOHOBKH

7.3 Ha mnoacranmusax c¢ OPY mmHB TEpPBUYHBIX IIENEH HE TOJDKHBI
pasMemiatbes Hap 3aanueM PII wiau OITY. Ilpu Takoi KOMIIOHOBKE BO3MOKHO K3
Ha 3manue PII (OITY, TI'IY). Ilpu stom na 3Y 3manus Oymer HauOOJBLIHIA
noTeHnuan, Tok K3 Gyner pacrekarbcs 1o sKpaHaM U OpoHE BTOPUYHBIX Kabeseil u
MO>KET MPEBBICUTH AOMYCTUMOE MO TEPMUUECKON CTOMKOCTH 3HAUCHUE.

7.4 Hau6Gonee »(PEKTUBHBIMU MEPONPUITHIMUA TI0 CHIDKEHHUIO YPOBHEM
AIIEKTPOMATHUTHBIX TIOJIEW SIBISIETCA YJaJ€HUE CHIIOBOTO OOOpYyAOBaHUS OT
BTOPUYHOTO 000pyAoBaHus. Peanmn3oBaTh 3TH MEPOIPUSITHS MPOIIE BCEro HA dTare
KOMITOHOBKH OOBeKkTa. Eciii mpu KOMIIOHOBKE OOBEKTa HE MPUHATHI MEPHI 10
Pa3HECEHHUIO MCTOYHUKOB 3JIEKTPOMArHUTHBIX MOJIEH U BTOPUYHOTO 000PYIOBAHUS
Ha Oe30IMacHOe pacCTOSIHUE, TO HEOOXOIWMO TMPUMEHATH JOIMOJHHUTEIIbHbBIE
MEPOTIPUATHS 110 IKPAHUPOBAHUIO BTOPHYHOTO 000PYIOBAHUS.

7.5 VcToyHMKaMH CWJIbHBIX MArHUTHBIX NOJIEd MPOMBIIIEHHON YacTOTHI
SIBJISIFOTCSI TOKOOTPAHUYHMBAIOIINE PEAKTOPHI M MWHBI TIEPBUYHOTO 000PYTI0BAHHUS.

B 3aBucuMOCTH OT THNa PEaKTOPOB, UX PACIOJIOKEHUSI U HOMUHAIBLHOTO TOKa
(1-5kA) nmomycTHMOE pAacCTOSHHE 10 IOMEIICHHd, B KOTOPBIX PaCIOJI0KEHO
BTOPUYHOE 000PYyIOBAHHE U YCTPOMCTBA CBSI3H, cocTaBisieT (cM. [Tpunoxenue B):

- or S5v mo 1lm (mis 4-+i cCTemeHH IKECTKOCTH HCIBITAHUH Ha
IOMEXO0YCTOHYUBOCTH);

- ot 3M g0 9 (mas 541 cTemeHM JKECTKOCTH HCIBITAHMKA — HA
TIOMEXOYCTOWYNBOCT).

Jlyisg nucreT4epcKux MOMEIEHUH, T1Ie MePCOHal MOXKET HaXxOoJauThesl Oojee 8
4acoB, JAOMyCTUMOE paccTosiHre coctapisieT oT 10m 10 15v u Gosnee.

TouHble pacdeThl HAMPSHKEHHOCTH MArHUTHOTO TOJSI TTPOBOJSAT C MOMOIIBIO
KOMITbIOTepHOH mporpaMmel (IIpunoxenue I).

HarnpsikeHHOCTP MarHUTHOTO TOJISI B MECTaX PaCIOJIOKEHUsT yCTpoicTB P3A,
CUYCTYMKOB 3JICKTPOIHEPTUH U aApyroro odopyaoBanus B KPY (6-20kB 3aBucut ot
HOMHUHaAJIBHOTO TOKa (Toka K3) u pacnonoxxenus mmH PY. [Ipu npoekTupoBanun
HeoOxoaumo  BbIOMpaTh siueiiku  KPY, B KOTOpBIX MPUHATOE 3aBOJOM

15



U3rOTOBUTENIEM PACIOJOKEHUE IIUH OO0eCreyuBaeT JONyCTUMble 3HAYCHUS
HaIpPSHKEHHOCTH MArHUTHOTO TOJIS, WJIM JaTh 3aKa3 3aBOJy M3TOTOBUTEIIO Ha
U3MEHEHHUE PACTIONOKEHUS IIUH.

PacnonioxxeHue IMmMH BBICOKOTO HampspbkeHus BOnu3u 3aanuii OIIY coszmaer
HEeOJIaronpusiTHbIE YCIOBHS ISl MEpCOHAla M3-3a MPEBBIIEHUS CAHUTAPHBIX HOPM
110 HAINpPSHKEHHOCTH MarHuTHoro mois (cMm. Ilpwioxkenne B), a Takxe mist paboThl
BUJICOMCIUICHHBIX TEPMHUHAIOB. J[0MycTUMOE pacCTOSHUE OMPEACIISIETCS] PACUETOM
C TMIOMOIIBIO KOMITBIOTEPHOH mporpammsl (cM. [Ipunoxenue I).

7.6 YpOoBeHb HMMITYJIbCHBIX M TEPHOJUYECKAX TOMEX, BO3HHUKAIOIIHNX MPHU
KOMMYTAIUSAX CUJIOBOTO obopymoBanus u K3 Ha mepBUYHON CTOPOHE, 3aBUCUT OT
pacIoJIOKEHUS Tpacc MPOKIIAIKA BTOPUIHBIX Kabeneit (cMm. [Tpunoxenue J1).

[Ipn KOMMIOHOBKE 00OpYyIOBaHMS W BBIOOpPE Tpacc MPOKIAAKU BTOPUUYHBIX
kalbenelt ciemyeT pacnoJsiaraTh KaOelnbHbIE Tpacchl Tak, YTOOBl YYacTKH,
napajielbHble CHUCTEMaM IIMH WJIM MPOTSKEHHBIM Y4YacTKaM OIIMHOBKH SYEeK,
pacrnoJsiarajuch Kak MOXHO Jajiiblie OT NEpBUYHBIX Iened. CHUXEHue ypoBHEU
UMITYJIbCHBIX TIOMEX JOCTUraeTcs IMpU PACIOJIOKEHUU KaOelbHbIE TpPacChl
NEPHEHANKYJIAPHO Haubojee NPOTSIKEHHbIM Yy4YacTKaM OILUMHOBKH. B mepByro
ouepelb KaOelbHbIE Tpacchl CIENyeT YHAISITh OT YYacTKOB OIIMHOBKH,
MO/IBEIICHHBIX HanboJIee HU3KO.

7.7 1lpr KOMIIOHOBKE 3HEProoOBEKTA JJIA 3aALUTHI OT MPSMOI0 yJIapa MOJHUU
Ha TOJICTAHIUAX TIPUMEHSIOT CTeP)KHEBBIC (OT/ICIBHO CTOSIINE WU MTOPTaIbHBIC) U
TPOCOBBIE MOJIHHUETIPUEMHHUKHU. [IpaBUIbHOE pPacmoiOKEHHE MOJHHUEOTBOIOB 10
OTHOIIIEHWIO K KaOembHBIM TpaccaM, 3JaHUSM M COOPYKEHHUSM, B KOTOPBIX
YCTAaHOBJICHO  BTOPUYHOE OOOPYJIOBaHWE, TMIO3BOJISIECT  YIOAIUTh  HCTOYHHK
AIIEKTPOMATrHUTHOTO BO3MYILEHHMS OT BTOPUYHBIX ILiened U 00OpyAOBaHUS.
JlomycTiMoe paccTosiHHE OT MOJHHEOTBOJOB J0 KaOelbHBIX Tpacc, 3/aHUl U
COOPYKEHHUM JTOJKHO ONPEAEISITHCS pACUETOM.

BBIHOC CTEp)KHEBBIX W TPOCOBBIX OINOP 3a BHENIHWW TepuUMeTp oObekTa (B
cootBeTcTBUM ¢ ykazanusimMu PJI 153-34.3-35.125-99 PykoBoacTBo 1o 3amure
anekTpudeckux cereil 6-1150kB 0T rpo30BBIX M BHYTPEHHHMX IEPEHAIPSIKCHHN)
CHMKAET  BEPOSATHOCTh  HCKPOBBIX  MEPEKPBITUH  MEXIy  3a3eMIIUTEISIMU
MOJIHUEOTBOJIOB M KaOEJIhbHBIMH KOMMYHHKAIMSIMH, HApPYIIAIONIMX padoTy
BTOPUYHOTO 000PYAOBaHUS.

PacnonioxeHre aHTEHHBIX MAuT U CTEPAKHEBBIX MOJTHUEOTBOAOB BOmM3u PII|
(OITY, T'lllY) He pekoMeHIyeTcs, TaK Kak MPH yJIape MOJHHH BO3MOXEH 3aHOC
BBICOKMX TIOTCHIIMAJIOB W TOKOB, a TakKXe BBICOKHH YPOBEHb HWMITYIHCHBIX
MarHMTHBIX mosiei. B ciydae pasmemennn BOMm3m PIL (OITY/TIY) anTeHHBIX
MaT4 JIOJDKHBI OBITh BBIMIOJIHEHBI JOIMOJHUTENIbHBIE MEPOINPHUATUS [0 3alUTe
BTOPUYHBIX LIETIEH W ammaparypbl OT UMITYJIbCHBIX NEPEHANPSIKEHUM U MAarHUTHBIX
TIOJIEH.

MonHue3amuTy 34aHUN BBIMOJHAIOT B cooTBeTcTBUU ¢ CO-153-34.21.122-
2003 MDK 62305).

7.8 Jlnd cHUXKEHUsT ypOBHEW SJIEKTPOMATHUTHBIX IMOJEH paguodyacTOTHOrO
JUana3oHa OT BHYTPEHHHX pPaJUOINepealonuX YCTPOUCTB CBS3H, HEOOXOIUMO
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pa3Mmemath HMX Ha OE€30MaCHOM pACCTOSHUM OT BTOPUYHOTO 0OOPYIOBaHUS.
JlonycTuMoe  pacCTOSIHUE  ONpENeNsaeTcss B 3aBUCUMOCTM  OT  MOIIHOCTHU
paauonepearomiero ycrporcrsa (cm. I[Ipunoxenune B).

8 3azemuisiioniee yCTpoOiicTBO
8.1 061mme mo10:xKeHMsI

8.1.1 3azemuAomue YCTPOWCTBAa JOHKHO YJIOBJIETBOPSITH TPEOOBAHUAM
anekrpobe3onacHocty u  OMC. DnekTpo0e30macHOCTh,  XapaKTEpU3yeMyro
OpEeNebHO  JONYCTUMBIMM  3HAQYEHUSIMA  HAlpSOKEHUS ~ NPUKOCHOBEHUS,
o0OecreynBarOT B TMEPBYIO OdYepeAb MpH JIOOBIX YCIOBUSX OKCIUTyaTalluu
sHeprooobekra. Jns  obecriedeHust 3IeKTpoOE30MAaCHOCTH  JOJDKHBI  OBITh
BBIIIOJIHEHBI CHCTEMbl BBIPABHMBAHUS M YPaBHUBAHUSA NOTEHLHMAIOB C MOMOILBIO
3a3€MIINTENIEH, 3a3eMJISIIOLIMX TMPOBOJHUKOB M IMPOBOJHUKOB YpaBHUBAHUS
HNOTEHLMAJIOB.

8.1.2 Meponpustusa no obecreuennto OMC npu mpoekTupoBaHuu 3Y
pasIMyaroTCs JUIsl SHEProOOBbEKTOB!

- BHOBb CTPOSILIETOCH;

- IPY TIOJTHOM PEKOHCTPYKLUH (TEXTIEPEBOOPYKEHUH) C 3aMEHOM MEPBUIHOTO
¥ BTOPUYHOTO 000pYy10BaHus,;

- MPU TIOATAIMHON PEKOHCTPYKIHMH (TEXMEPEBOOPYKEHHH) MOJCTAHIIUU C
3aMEHOI YacCTH MEPBUYHOTO U BTOPUYHOTO 000PYAOBAHUS;

- MPU YaCTUYHON PEKOHCTPYKIHHU (TEXMEPEBOOPYKEHHU) TMOJCTAHIUN C
3aMEHON OTACILHBIX CUCTEM,

- IIpY 3aMEHE WU OOOpPYAOBAaHUHU HOBBIX OTIEIBHBIX CHUCTEM; 3aMEHbI WM
YCTaHOBKH HOBBIX yCTpoicTB ACTY, CBSI3U U IPYTUX CUCTEM.

Oco0bie TpeGoBanus NPeAbIBIAIOT K 3Y noacTtaniuii ¢ KPYD.

8.1.3 Bo Bcex ciyudasx NOpuU MNPOEKTHUPOBAaHUM 3Y JOJDKHBI HPOBOAMUTHCA
IPEIIPOEKTHBIE U3bICKAHMUS.

JUis BHOBB CTPOAIIETOCS OOBEKTa M IpPH IOJHOM PEKOHCTPYKIMH B O0BEM
IPEINPOEKTHBIX U3BICKAHUNM BXOAUT U3MEPEHUE YAEIBHOTO CONPOTUBIICHUS TPYHTa
METOJIOM BEPTHKAIBHOTO AJieKTpuueckoro 3oHaupoBanus (BD3). M3mepeHHbie
3HAUEHUS] HKBUBAJIEHTHOI'O YAEJIBHOTO COINPOTUBICHHUS TPYHTA JOJDKHBI OBITh
IpUBeIeHbI K HanboJsiee HeOIaronpUATHBIM KIMMAaTUYECKUM YCIOBHSIM.

[Ipy mosTanmHOM PEKOHCTPYKIMH M IIPU YACTUYHOU PEKOHCTPYKLMHU CIIELYET
npoBectu o0cnenoBanue 3Y B cooTBeTcTBHM ¢ TpeboBanusamu P/ 153-34.0-20.525-
00 «Meronuyeckue yka3zaHUs MO MPOBEPKE COCTOSHUS 3a3eMIISIONINX YCTPOMCTB
AIIEKTPOYCTAHOBOK.

[Ipn 3ameHe waum 0OOpPYIOBAHMHM HOBBIX OTAENBHBIX CHUCTEM, 3aMEHbl WJIU
YCTaHOBKM HOBBIX YCTPONCTB MpPEANPOEKTHOE oOcnenoBaHue 3Y JOIKHO ObITh
IPOBEJICHO TOJBKO B YAacCTH, OTHOCSIICHCS K 3TUM yCTpoicTBaM (BKJIIOUask MecTa
HPOKJIJIKK BTOPHYHBIX IIETIEH STHX YCTPOUCTB) WA CHCTEMAaM.

8.1.4 Tlpu mnpoextupoBanuu 3Y Toku K3 u wux cocraBismoomme (TOKA
HeWTpasel, MOTEHIMAIOOBBIIIAIONINE TOKH U T.I.) JTOJDKHBI ObITh PAaCCYMTAHBI C
y4€TOM pa3BUTHs 3HEprocucteMmsbl. BpiOop TokoB K3 MeHBIIMX MO 3HAYEHUIO
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JOJKEeH ObITh oOocHOBaH. Bpemsi orkimouenuss K3 Ha 3emito nmpuHuUMaeTcs ¢
yaeToM paboTel YPOB u BpemeHu paboThl BHIKIIOYATENS.

8.2 3azemusioniee  yCTPOWCTBO  MOACTAHUMH ¢ OTKPBITHBIMHU
pacnpeaeuTeIbHBIMH YCTPOiiCTBAMHI

8.2.1 HanpsbkeHUsT U TOKH TMPOMBIIUICHHOW YacTOTHI, BO3JCUCTBYIOIINE Ha
BTOPUYHOE 000pYy0BaHNE TIPU KOPOTKHUX 3aMBIKAaHHUSIX HA 3EMJIIO.

8.2.1.1B cetsx ¢ 3pdeKkTUBHO 3a3eMIICHHOI HellTpanbio Tok K3 Ha 3emmio Ha
muHax PY, B obOmem ciyudae, ckiaapiBaeTcss w3 Toka K3 oT
tparcdopmaropos/aBrorpanchopmaropoB (T/AT) m Toka K3 or 3HEprocucTemsl
(OC) (puc.3). Or mecra K3 tok Bo3Bpamaercs B Heurpam T/AT u OC uepes
3a3eMJISIONIEE YCTPOMCTBO M HEMOCPEICTBEHHO Yepe3 3EMITIO.

—» - -
Tok ot T/AT Tokns 3C
I
TIAT i |
\j
T --- --- ---
3y ~ - o~ Touxa K3
(3a3emnuTenn) — — H] — — 5 HK
| | | | |
3oHa VDf \j * f \ \J + \/ +
pacTekaHus
30Ha
_— HyneBoro

noreHuyuana

Puc. 3 Cxema pacTekaHus TOKa IpU KOPOTKOM 3aMBIKAHUHU Ha 3€MITIO

CymmapHoe pacmpenernenue mnoteHuuanoB (puc.4) mo 3Y moay4amT 10
IPHUHIIAITY HAJIOKEHUA Kak cymmy pacrpenenenus ot TokoB K3 ot T/AT u ot OC.

Touka K3

-
e --

\Y - .
.\’/

Touka 3a3emnenuns HeuTpanu T

Puc. 4 Pacnpenenenue NOTEHIIMAIOB Ha 3a3€MJISIOIIEM YCTPOMCTBE
——  CYMMApHOC, wmmmm » s« OTTOKa T/AT, _ __ -oTTOKaDC

B cerax ¢ n30aupoBaHHON HEUTpaJIbIO MPOTEKAHWE HAMOOJBLIErO TOKA 1Mo 3Y

BO3MOJKHO IIpX 3aMbIKaHWKU Ha 3€MIIIO JIBYX (1)8,3. B stom ClIy4dac TOK IIPOTEKaACT OT
TOYKH 3aMbIKaHHA Ha 3€MIITO OHHOﬁ (1)33131 J0 TOYKH 3aMbIKaHWA Ha 3€EMIIIO z[pyroﬁ
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da3bl. Pacnpenenenne norennuanoB Ha 3Y OyAeT aHAJIOTMYHO TOMY, Kak MpH
npotekanuu Toka oT T/AT (cm. puc.4).

8.2.1.2HopmupyeMbIMH MapaMeTpaMu 1o yciaoBUsIM obecrieueHust OMC miist
TOKOB M HANPsKEHU I MPOMBIILIEHHON YaCTOTHI SBJISIFOTCS:

- HanpspKeHHe Ha 3Y (OTHOCHTEIBHO 30HBI HYJIEBOTO MOTCHIUAIIA);

- HanpspkeHue Mexy 3Y cuitoBoro obopynoBanus (mpu K3 Ha 3emimo) u 3Y
B MECTE PACIOJIOKEHHUSI BTOPUIHOTO 000PYI0BAHUSA, K KOTOPOMY MPUXOAIT Kabemu
OT CHUJIOBOTO 00OpY/I0BaHUS;

- TOKH TI0 IKpaHaM, OpoHe, 000JI0UKaM U TIPOBOTHUKAM.

Hanpsoxkenne ©Ha 3Y  BO3meHCTBYeT Ha HM3OJSMIMIO KaOened  (CBsi3y,
TEJIEMEXaHUKA M JIp.), OTXOISAIIMX OT 3JEKTPOCETEBOIO OO0BCKTa. 3HAUCHUE
HanpspkeHus Ha 3Y He A0pkHO npeBbimaTh 5kB (ra. 1.7 1YD). Ecau nanpsbkenue
Ha 3Y Beimie 5kB, To HE0OXOIMMO NPUHHUMATH MEPhl MO 3AIIUTE OTXOMSIIUX
Ka0enei.

PasHocth morennuanoB Ha 3Y Mexay Toukoil K3 (Mam MecToMm 3a3emiieHus
Heitpasm AT/T) u MeCTOM pacnosioKeHHsI BTOPUIHOTO 000PYI0BaHUS, K KOTOPOMY
npuxoniaT kabenu ¢ PV, BozmelcTByeT Ha H30JALMIO Kabenedl W BTOPUYHOTO
obopynoBanus. Hanbonpliee 3HaueHne pa3sHOCTH MOTEHIMANOB Ha 3Y HE JOJIKHO
npeBblaTh 2kB.

Toxu 1o 3xpanam, OpoHe, 000J09YKaM M TPOBOJHUKAM HE JTOJKHBI BBI3BIBATH
WX TEPMHUYECKOTO TIOBPEKAeHUs. JlomycTUMOe 3HaY€HE TOKOB 3aBUCHUT OT CEUCHUS
U MaTepuaina sKpaHa, OpoHH, 000JOUYKH M MPOBOJHUKA U OMPEIEISIETCS pPacieToM
(cm. ITpmnoxenue XK).

8.2.1.3 115 npoeKTHUPOBAHUS 3a3€MJISIOLIETO YCTPOWCTBA HEOOXOUMO UMETh
CJIeIyIOLME OCHOBHbBIE UCXO/IHbIE TAHHBIE!

* XapaKTePUCTHKH ODJICKTPUYECKOW CTPYKTyphl TpyHTa (Ha TIyOMHY HE
menee 0,5pasmepoB quaronanu 3V 31eKTPOCETEBOro 00bEKTa);

* [UJIaHBI PacroIOKEeHUs 31aHUH, COOPY>KEHHUH, 3a3eMJISIEMOTO
000pyI0BaHNUS;

* CcxeMmbl Tpacc KaOeneill BTOPUYHBIX IENell MeXAy 3AaHUSIMH U
COOPYKEHMSIMH, UCTIOJIb3YEMbIE MapKu KaOemeH;

* mapameTpel (MaTepuall, TeOMETPHYECKHE pa3MEepbl) M PACIOJIOKEHUEC
€CTECTBEHHBIX 3a3eMJIUTENECH;

* MakCHUMaJlbHbIC 3HaueHHUs OJHO(A3HBIX (ABYX(]a3HBIX) TOKOB KOPOTKUX
3aMbIKaHUW M TOKOB B HEMTPAJISIX CHJIOBBIX TPaHC(HOPMATOPOB,;

* MecTa 3a3eMJICHHs HeWTpanel TpanchopmMaTopos.

[lpy  BBHINOJHEHMHM  MPOEKTa  PEKOHCTPYKIUHU  (TEXIEPEBOOPYKCHUS)
MOJICTAHIIMM Ha dTare MPeIIPOCKTHBIX U3BICKAHUN OMpenessaioT napameTpsl 3Y B
cootBeTcTBUU ¢ TpeboBanusmu Pl 153-34.0-20.525-00.

8.2.1.4 ]Ins BHOBH CTpOSIIETrocsi 0ObEKTa BBHIMOJHAIOT 3Y B COOTBETCTBUH C
TpeboBanusimu 1. 1.7 I1YD, pykoBoactBysch MeToAMYECKUMHU MaTepHUaiaMu
BEIYIIUX MPOEKTHBIX HHCTUTYTOB (cM. [Tpunoxkenue A, [9,10,11]).
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Cxemy 3V 1o nepBoHa4aJabHOMY MPOEKTHOMY PEUIEHUIO CIEAYET MPUHSITH B
KAueCTBE MCXOJHBIX JAHHBIX JJIs MPOBEICHUS PACUETOB C MOMOLIBIO CIEUUATBHON
KOMIIBIOTEpHOU niporpammsl (cM. [Ipuioxenue I).

[lpy  BBHINOJHEHMHM  MPOEKTa  PEKOHCTPYKIUHU  (TEXIEPEBOOPYKCHUS)
MOACTAHLIUHA B KAa4€CTBE MCXOJHBIX JAAHHBIX CIEAYET NPUHATH HCIOJHUTEIbHYIO
cxemy 3V, COCTaBJIEHHYIO ITPU NPOBEIECHUH MPEANPOEKTHBIX U3bICKAHUSX.

8.2.1.511pu npoBeAeHUH pacyeTOB HEOOXOAMMO pacCMATPUBATH CIIEAYIOIINE
PEXUMBI, Pa3IUYAIOIINECS paCTEeKaHUEM TOKa 1o 3V

- onHo(dazHoro (IByx(ha3HOT0) KOPOTKOTO 3aMbIKAHHS Ha 3E€MITIO;

- OJIM>KHETO BHELIHEr0 KOPOTKOrO 3aMbIKaHUs Ha 3€MIIIO;

- 3aMBIKaHUA Ha 3eMJIIO IBYX (pa3 B CETH C M30JIMPOBAHHON HEHTPAJIbIO.

B pacyetHO# cxeMe MOJIKHBI OBITh YYTEHBI UCKYCCTBEHHBIC (3a3eMJIMTEIH U
3a3eMJISIOIIME TIPOBOIHUKHU) U €CTECTBEHHBIE (TPyOOIPOBO/IBI, 000J0UYKH, OPOHS U
9KpaHbl ~ Kaleseil, METaJUNIOKOHCTPYKIMH, Kele300€TOHHbIE  (YyHIAMEHTHI,
I'PO30TPOCHI) FJIEMEHTHI 3a3eMJISIFOIIET0 YCTPOICTBA.

B pesynbraTe pacueToB ompenenuTh HAauOOJbLINE 3HAYCHUS HANPSDKEHHS Ha
3V, HampsbkeHus, BO3JCUCTBYIOIIETO HAa M30JALMIO Kaleneil W BTOPUYHOIO
000pyI0BaHUs, U 3HAYEHUS TOKOB B DKpaHax, 000J0uKax miu OpoHe kabeei.

JlJis IpOBEPKHU BBITIOJIHEHUS YCIOBHUI 31€KTPOOE30MacHOCTH MPOBECTU PaCUeT
HaIpsKEHUM IPUKOCHOBEHUS.

8.2.1.6 Ilpn 3Hauenwm HampsokeHUss Ha 3Y Beime SkB  MOMKHBI OBITH
pa3paboTaHbl TEXHUYECKUE PEIICHUS [0 YMEHBIICHUIO CONPOTUBICHUS 3Y .

YMenbiieHne conpotuBieHus 3Y MOXET OBITh JOCTUTHYTO YCTAaHOBKOU
BEPTHUKAIBHBIX 3a3eMyUTeNel mo mepumMerpy 3V, MIyOMHHBIX 3a3eMIIMTENEH WU
o0canubix TpyO ckBaxkuH. [IpuMeHeHHe BepTUKaIbHBIX 3a3eMIIMTENEH JlaeT
NOJIOKUTENbHBIA A((EKT NHIllb TPU JOCTUKEHUU CIOEB TPYHTA C HU3KUM
YAENbHBIM COIPOTHUBIIEHUEM.

[lpn Hanmuuu BONM3UM OOBEKTA YYACTKOB TPYHTA C HHU3KUM yJIEIbHBIM
COMNPOTUBIIEHUEM MOXHO CHHU3UTh CONpoTuBiieHHEe 3Y, 000pyI0BaB BBIHOCHOM
3a3eMiauTeNb,  oOecneyuB B MECTE€  €ro  pacloJIOKEHUsT  YCIOBUS
AIIEKTPOOE30MaCHOCTH.

[lpu  HeBO3MOXKHOCTH (WM OSKOHOMHUYECKOW  HEIeJIecOOO0pa3HOCTH)
BBITIOJIHEHHSI YKAa3aHHBIX MEPONPUSTHH, O0O0ECIEeYMBAIOT 3alUTy OTXOMASIINUX
IPOBOJHBIX KOMMYHHUKAIMI WM IPUMEHSIOT BOJIOKOHHO-ONITUYECKHUE JTUHUU CBS3H.

8.2.1.7Ecmu Hanpspkenne Ha 3Y mMexy Toukod K3 (Mimu MecToMm 3a3emiteHus
Helitpamu AT/T) 1 MecToM pacIoyioKeHHUsI BTOPHYHOTO 000PYI0BaHUS, K KOTOPOMY
npuxonat kabenu ¢ PY mpessimaer 2B, To He06X01MMO MPUMEHSTh TEXHUYECKUE
pELIEHHUs] IO BBIPABHUBAHUIO MOTEHIIMAIOB Ha 3Y.

Jlns  cHWXKeHUs TmoTeHnuana Ha 3Y oOopymoBanus (BKJIIOYash MECTO
3azemiieidss  AT/T)  BBINOJHUTL  COCOUMHCHHMS C  CETKOH  3a3eMiuTelei
JOTIOJIHUTENBHBIMU TApPAJUICIbHBIMU  3a3€MJISIFOIIMMU [IPOBOJHUKAMU, YBEIUYUTH
CEUEHHE 3a3€MJIIOIIMX MPOBOJHUKOB, YMEHBIIUTh IIar CETKU 3a3eMIIUTENEH
BOMM3U OOOpYAOBaHUS WM TPUMEHSAIOT MaTepuas C Oojee  BBICOKOH
IPOBOJUMOCTBIO (HarpuMep, MeJib).
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JI71st CHYOKEHHST pa3HOCTH MOTEHUUANIOB Ha 3Y CllelyeT: YMEHbIIUTD IIar CETKU
3a3eMJIUTENCH; YBEIMYUTh CEYEHHE 3a3eMJIMTENIeN WM NPUMEHUTh Marepuan ¢
OO0JBIIEH TPOBOJUMOCTBIO; POKJIABIBATh B KaOEIbHBIX KaHANAX JOMOJHUTEIbHBIC
napajjienbHble 3a3emisionine npoBoAHUKH. [lpum Hamuuum Heckonbkux OPY
ClelyeT YBEeJIIMYUTh KOJIUYECTBO CBsI3el 10 3a3emuiutensiMm Mexay OPY.

[Toce BBITTOTHEHHS YKa3aHHBIX MEPONPHUITHI MPOU3BECTH TTOBTOPHO pacyeT.

8.2.1.8 Jlns ycTpaHeHHUsI OMAaCHOCTH TEPMHUYECKOTO MOBPEXKACHUS Kabenen
JIOJDKHBI OBITH TIOCTIEIOBATEIFHO TPUMEHEHBI TEXHUYECKHUE PEIICHUS

- yBenmueHue kommdectBa cBs3eit 3Y  PHI (OITY, TPII) c cerkoi
3a3eMJINTENICH,

- MPOKJIaIKa B KaOEIbHOM KaHATU3AINH MMapauIeIbHOTO IPOBOHUKA;

- HUCIOJIb30BaHUE Kabeyiel C yBEJIMYEHHBIM CEUEHHUEM D3KpaHa, OpOHU WU
000JI0YKH.

8.2.1.93azemuienue nenei toka, npuxoAsumx ¢ PY ot pasneix TT Ha omHO
ycTporcTtBO P3A, pekoMenayercs BoInoJHATh Ha PIII.

8.2.2 NmnynbcHbIE TOMEXH, OOYCJIOBJICHHBIC IIOBBIIICHHEM TOTEHIMAIA
3a3eMJTUTES.

8.2.2.1Ilpun xommyranusax (depe3 mapasuTHbIE €MKOCTH OOOpYJAOBaHHS Ha
3eMJII0) W KOPOTKHX 3aMBIKaHUSX Ha 3€MIJIF0 4Yepe3 3a3eMIIMTENIb MPOTEKAeT TOK
Bbicokol vacTtoThl (BY coctaBisromas Ttoka K3). Tok BO3HUKAeT BCIIEICTBUE
MEepPEeXOoqHOTO Tpolecca B mepBuuHbIX memsx. Ha 3V oOopynoBaHusi BO3HHKAET
CKauYOK MOTEHIHAA.

s nenen BU-cBA3M, HaNpsKEHU M TOKA, 3a3€MJIEHHBIX HA PY mMITynbcHbIN
MOTEHITMAT C OMpeAesIeHHBIM KO3(PUIIMEHTOM ociabiieHnus TepenaeTcs Ha BXOJ
BTOpPUYHOTO oOopynoBaHus. Hammenbinee 3HaueHue Kod(pQULMEHTA OClIabiIeHUs
JUTSL DKPAaHUPOBAHHBIX KabOelield ¢ 3a3eMJICHHMEM JKPaHOB C JIBYX CTOPOH PaBHO O.
[Ipy npuMeHEeHUN HEIKPAHUPOBAHHBIX KaOesnel WM SKpaHUPOBAHHBIX Kalemel c
3a3€MJICHUEM SKPAHOB C OJIHOM CTOPOHBI KOI(DPUIMEHT ociabieHus] NPUHUMAIOT
paBHbIM 1 117151 BCex 1ienei.

My nbCHBIN MOTEHIIMAN BO3JIEUCTBYET Ha M30JIALIMIO U KIEMMHbBIE 3a>KHMBbI
BTOPUYHBIX KaOeliel Iiernel ympaBiCHUs W CUTHaIM3aluu (rajJbBaHUYECKHA HE
CBs3aHHBIX ¢ 3Y), OTXOMSIIUX OT OOOPYIOBAaHMS, U MOXET BBI3BATh MEPEKPHITHE
u3osuu. HawmMmeHnbiniee 3HaYeHUE MPOOWBHOTO MMITYJIBCHOTO HAIPSKEHUE
TUTIOBBIX KJIEMMHBIX 3akuMoB He MeHbine 10 xB. Ilocme mpoGost mzomsiuu
UMITYJIbCHBIA TIOTCHIIMAJI TIEPEJAeTCs Ha BXOJl BTOPUYHOTO OOOPYIOBAaHUS C
K03 dumeHTOM ocnabiieHus He MmeHee 6.

Ecnu ummynscHbii notenman Ha 3Y He npeBbimaer 10 kB (mpobost n3onsmnuu
KJIEMMHBIX 32)KUMOB HE MPOUCXOJHUT), TO HMMITYJbCHBIA MOTEHIMA TepeaaeTcs
yepe3 Mmapa3suTHble EMKOCTU MO KaOessiM Ha BXOJbl BTOPUYHOTO OOOPYIOBaHUS C
ko3 dunrenTom ocnadaenus 6omnee 10.

8.2.2.3Pacuer 3HauYCHUN HWMITYJIbCHBIX MOMEX, BOBHUKAIOIIUX H3-3a MOJbeMa
NOTEHIIMAJIOB HA 3a3eMJICHUU OOOpYIOBaHMS MPU KOMMYTALMSIX U KOPOTKUX
3aMBIKAHUSAX HA 3€MJII0, PEKOMEHAYETCS MPOBOJIUTH C IMOMOIIbIO CHEHaTbHON
KoMIIbIoTepHOU mporpammbl (cM. [lpwiokenune I'). B mporpamme MonaenupyroT
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cxemy 3Y oObekta. B TOuke, rie ycraHaBiaMBaeTcs 00OpyIOBaHHE, 3a7ar0T
umiyibcHyto BU cocraBmstomnyto Toka K3. [lapameTpbl HUMITyIbCHOTO TOKa MOYKHO

ONpEACIUTh PAacyeTOM C TOMOINBID KOMITBIOTEPHOW MPOrpaMMbl WIIM, IS
MPUOIMYKEHHBIX PACY€TOB, MOT'YT OBITh B3SIThI 3HaUCHHS U3 Tabaui 1 u 2.
Tabmuma 1
[TapameTpsl BU cocraBnstomieid Toka K3 (myist OPY)
Usom, KB 110 220 330 500 750
IBu, KA 1 2 6 8 12
foen, MI'TT 1 0,8 0,3 0,15 0,1
Tabnuma 2
[TapameTpsl BU cocraBnstomieii Toka K3 (st KPYD)
Uson, KB 110 220 330 500
|Bq, KA 6 12 18 25
fOCH) MFH 2 2 2 2

Uion - HOMHUHAJIBHOE HANPSP)KEHUE MIEPBUYHBIX LIETIEH.

| 5y - HanOoab1Iee 3HaueHne BY cocrasistromei Toka K3.

focn - OCHOBHAS YacTOTa KOJEOAHUH UMITYJILCHOTO TOKA.

B pesynbTare pacuera onpeaenuTs NOTEHIMAT HA 000PYI0OBaHUM - NOTEHLIUA
B MeCTe BBOJa Toka. IIpu pacuere momexu B MU3MEPUTENBHBIX LEIAX, 3a3€MJICHUE
KOTOPBIX BBIMIOJIHEHO B KJIEMMHOM IIKady, YCTaHOBICHHOM OTAENbHO (HE Ha
CTOHKax 00OpyAOBaHUS WM MOPTaliax) JOMOJHUTEIBHO ONMPEIEIUTh MOTESHINAT B
MECTE YCTAaHOBKH TaKOT'O KJIIEMMHOTO HIKada.

[lomyuennplii moteHuuan Ha 3Y 00OpyIOBaHUS CPAaBHUTH C JIOMYCTUMBIM
3HAYEHUEM ISl U30JSILUU OTXOIAIUX OT 000pyIOBaHMS KaOeneil uiu KJIEMMHUKOB
BTOPHUYHBIX LICTIEH.

8.2.2.40mnpenenuTh 3HaUCHUE UMITYJIbCHOM MOMEXH, MepeIaroIeicss Ha BXObI
YCTPOMCTB BTOPUYHOTO OOOpYIOBaHUs, A YEro 3HaA4eHHWE MOTeHuMana Ha 3Y
obopynoBanus (WM ToTeHmMara Ha 3Y  KIeMMHOro mkada - JUIA
COOTBETCTBYIOIIUX IIeTICH) Pa3IeuTh Ha KOAPPHUIIUEHT OCITa0IICHHS.

[Moxy4eHHbIE 3HAYCHUSI TOMEXU BO BTOPHYHBIX ETAX (C y4eTOM MOTPEHIHOCTH
pacyeToB) CPaBHHUTH C JOMYCTUMBIM JUISi OOOPYAOBAaHHS M, TEM CAMBIM, POBEPUTH
BhITIOTHEHUE TpeboBanuit OMC.

8.2.2.5Ecnu noTeHuuan Ha 000pyI0BaHUH MPEBBIIIAET JOMYCTUMOE 3HAUCHHUE,
TO JOJDKHBI OBITH TIOCIEAOBATENbHO TMPHUHATHI TEXHUYECKUE PEIICHUS IO
YMEHBUIEHUIO UMITYJIbCHOTO CONPOTUBIECHUS 3V

- YBEJIMYECHHUE YMCIIA 3a3EMIBIFOIIUX TPOBOIHUKOB,;

- YMEHbILIEHHUE I11ara CETKH 3a3eMJIUTENs BOJIM3H 000PYI0BaHMUS;

- YCTaHOBKa JOIOJHUTENIbHBIX BEPTUKAIbHBIX  3a3€MIIATEIEH
00opyI0BaHUS.

BOJIM3H
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8.2.2.6 Ilpu cpabareiBanun OIIH ot Haberaromeil BOJTHBI TPO30BOTO
nepeHanpsbkeHus depe3 3Y NpoXOAuT UMIYJIbCHBIM TOK. MMITyJIbCHBINM MOABEM
noTeHIMana BO3HUKaeT Ha 3Y oOopyaoBaHus, pacnoyioxkeHHoro BOim3u OITH.
Pacuer 3HaueHHMII MMIIYJIbCHBIX NOTEHUMAIOB PEKOMEHAYETCS MPOBECTU C
IIOMOIIbIO CIIEIHANIBHON KOMIbIOTepHOH mporpamMmbl (cMm. Ilpunoxenue I).
[TapameTpbl MMOYJIBCHONO TOKA MPU NPOBEICHUUA PACUYETOB IPUHUMAKOT B
cootBercTBUU ¢ MOK 60099-4.

[Tomyyennoe 3HaueHWe mnoTeHNHMasa Ha 3Y o00OpyAoBaHUS HEOOXOIUMO
CPaBHUTH C JOMYCTUMBIM 3HAYCHUEM IS U3OJISAIUHA OTXOSAIINX OT 000pyAOBaHUS
ka0Oenell WM KIEMMHUKOB BTOPUYHBIX Iiened. Takke HE0OXOAMMO OMNpeneTuTh
3HAQYEHUE MMITYJIbCHOU IIOMEXH, IEPENAIOIIEHCA Ha BXObl YCTPOUCTB BTOPUYHOTO
obopynoBanus. Jlias 3toro 3HayeHwe moTeHIMana Ha 3Y oOopymoBanus (WIn
noreHiuaga Ha 3Y KJIeMMHOro mkada - s COOTBETCTBYIOIIMX IICTEH) CIeayeT
paznenuth Ha KodbduuueHT ocnabneHus. [lomydyeHHble 3HAYEHUS MOMEXU BO
BTOPUYHBIX IEMNAX (C y4eTOM IMOTPEIIHOCTH PacyeToOB) HEOOXOJUMO CPaBHUTH C
JOMYCTUMBIM JUIsl O0OpYyAOBaHUS UM, TEM CaMbiM, TPOBEPUTH BBINOJHEHUE
TpedoBanuit SMC.

8.33a3emuieHne 31aHUI U COOPYKEeHU I

8.3.1.11pu BhIONHEHNHU YCTPOICTBa 3a3emieHust BHyTpu 3aanuit 'Y, P u
OITY, a Takxke Jpyrux 3JaHUA W COOPYKEHHH, COAEpX AIIMX  BTOPUYHOE
000Opy/IOBaHHWE U CHCTEMBI CBSA3HM, HEOOXOAMMO HCIIOJIB30BAaTh 3aMKHYTYIO CETh
3a3emiieHus. 1Ipu 3TOM B KadecTBE 3JIEMEHTOB 3Y HCIOJB3YIOT BCE MMEIOLIUECS
METAJUIMYECKHE KOHCTPYKIIUH, KaK TOPH30HTAIBHBIC, TAK U BEPTHKAIBHBIE (PaMbl,
peNbCh, 0aNKH, xKene300eTOHHAs apMaTypa, KaOeIbHbIE JIOTKH U KaHAIBI U T.1I.).

8.3.2 [lns 3a3eMiieHUs] KOPITyCOB 00OOpYAOBaHUs, PKPAHOB KabOelel cieayeT
UCIIOJIb30BaTh O0Illee BHYTPEHHEE YCTPOMCTBO 3a3zemieHMs. K BHyTpeHHeMy
YCTPOMCTBY 3a3€MJICHUS OTHOCAT: OKBUIIOTCHLMAJIBHBIE CETKH; MAarucTpain
3a3€MJICHUS.

K »9KBUNOTEHIMAJIBbHBIM CETKaM KpaTdyallllUM IyTeM JOJDKHBI OBITh
IPUCOEAMHEHBI BCE CIIEAYIOLINE dJIEMEHTBHI:

* METAJUIOKOHCTPYKIIMHU 3AaHUH (CTaibHbIe OaJIKH, KOJOHHBI H T. I1.);

*  METAJUIMYECKUE TPpyOOIIPOBO/IHI, BKJIFOYAst TpyOBI TUISL
AJIEKTPONPOBOJIKM, 32 MCKIIOUYEHHEM TpyOONpPOBOAOB TOPIOUMX IKUAKOCTEH,
TOPIOYMX WIN B3PhIBYATHIX I'a30B U CMECEH;

e  KaOeJbHbBIE JIOTKH, ONIOPHBIE KaOEIbHbIE KOHCTPYKLIUHU U T. II.

8.3.3Maructpanu 3a3eMJIEHUS T0JKHBI 00pa30BbIBaTh 3aMKHYTbIE KOHTYPBI
[0 BHYTPEHHUM IepUMETpaM 3AaHuil. Maructpanu 3a3eMJI€HUs, PACIOI0KEHHbIE
Ha pPa3HbIX OTMETKAaX 3JaHUM JOJDKHBI IOCIEAOBATENbHO COEOUHATHCS MEXIY
co0oll HE MeHee YeM B 4-X TOUYKax.

K wmarucrpansM 3a3zeMieHUss KpaTyalllUM IyTeM [PUCOEAUHSIOT:
METAINIMYECKHE KOpIyca WM paMbl 3JEKTPOOOOPYAOBAHUS; METAJUINYECKUE
KOpIyca paclpeleauTebHbIX YCTPOUCTB U JIEKTPOUIUTOB; METAIUIMYECKUE PaMbl
KPOCCoB; mikagbl 1 yCcTaHOBKH MOCTOSIHHOTO TOKA; MyJIbThl yIPABICHUS,; MTAHETU
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npubopoB; OBM; kopmyca 3ieKTpoJIBHUrareieil 3JEKTPUUYECKUX allapaTtoB U
TpaHchopMaTopoB.

Psnpl paMHBIX KOHCTpyKImii oOopymoBaHusi (mikadoB) IODKHBI OBITH
COEIMHEHBI MEXIYy COOOM MPOBOJIHUKAMU C IIaroM He Oosee, yueM 2 M. Kaxxplii psig
PaMHOM KOHCTPYKIIUU TPUCOETUHSIOT K MAarUCTPAJIIM 3a3€MJICHUS HE MEHEE, YEM B
4-x wmectax. OKpaHbl KaOenel ¥ TapajyiebHBIC 3a3€MJICHHBIE IPOBOIHUKHU
NIPHUCOCAMHSIOT K IMUHAM 3a3eMyieHus (kopmycam) mikados/manesneil. BHyTpeHHee
YCTPOMCTBO 3a3eMJICHUSI MPUCOEAUHAIOT K HAPY>KHOMY KOHTYPY 3a3€MIICHUS HE
MeHee, 4YeM B 4-X TOYKaXx.

B ciydae ecim HECKOJBKO pa3iM4YHBIX KOPIyCOB oOopymoBaHus (mkados,
MIaHEeJIeH) YCTaHOBJICHBI B PsiJl, TO OT OJHOM CTEHBI JI0 IPYTOl BIOIH 000PYIOBaHUS
HEO00XOAMMO TPOJIOKUTh METAJUIMUECKYIO IIUHY, 00bEIUHSIONIYI0O BCE YKa3aHHOE
obopynoBanue (mkadwl, MaHEIH).

KabenbHble JIOTKM U3 MPOBOJMAIIMX MaTepUANIOB JOJDKHBI 3a3€MIISIThCA Ha
000uX KOHIIaX U B MECTaX MEPECEUCHUS IPYTUX METAITMYECKUX IJIEMEHTOB.

8.3.4 3aszemiieHHe IIOMELIEHUN CBA3HM JOJDKHO OBITH BBIIIOJHEHO B
cooTBeTcTBUU ¢ TpeboBanusamu ctanaapta ANSI/TIA/EIA-607-1994.,

Anmapatypa CBSI3M JIOJDKHA OBbITh MPUCOEAMHEHA K  3a3eMIIAIOIEMY
YCTPOMCTBY 37aHUSI MOCPEICTBOM HM30JUPOBAHHOTO 3a3€MJISIONIETO MPOBOIHUKA.
3a3eMIISIOIININA POBOTHUK JOJKEH OBITh U3TOTOBJICH U3 MEJH, U UMETh CEYCHUE HE
meree 60 mm’,

3a3eMIISIIOIIMI TIPOBOJAHUK MPUCOETUHSIOT C OJIHOM CTOPOHBI K TJIABHOM
3a3eMJISIONICH IIMHE BBOJHOTO PACIPEACIUTEIBHOTO YCTpOicTBa 3maHus (Uura
COOCTBEHHBIX HYXXI), TaJbBAHHUYECKU CBS3aHHOW C TIYyX03a3eMIEHHON HEHTpPaIbO
TpaHchopmaTopa COOCTBEHHBIX HYXK]l U METAITIOKOHCTPYKIMSAMU 31aHus. C apyrou
CTOPOHBI ~ 3a3eMJIAIOIIMK MPOBOAHUK MPUCOCIUHSIOT K YCTAaHOBJIEHHOW B
anmnapaTHOW IIMHE 3a3€MJICHHSI alapaTypbl CBA3U.

broku anmapatypsl CBS3M JOJDKHBI TPUCOECIUHSITHCS K IIABHOM 3a3eMIISIOLIEH
IIMHE anmapaTHOW MOCPEACTBOM 3a3eMIIAIONIMX IepeMbluek. Bece Mmerammueckue
JOTKU  TEJIEKOMMYHHKAlIUOHHOM  KaOelIbHOW CHUCTEMbI, PpACIOJOXKEHHbIE B
anmnapaTHOM JOJDKHBI OBITh TMPUCOEAMHEHBI NUIeH(aMu K  IIMHE 3a3eMJICHHS
arrmapaTHOM.

[luna 3a3eMieHUs pacHpeNeIUTEeIbHOTO LIUTKA ammapaTypbl — CBS3H,
MOJTy4Yarollell MUTaHUE OT CEeTH MEPEMEHHOTO TOKa WM €€ KOPIYC, AOJDKHBI ObITh
COEIMHEHBI NUIEH(OM C IIMHOW 3a3€MIICHHUS alllapaTHOM.

Cucrema 3a3eMJeHHUsS S3JEKTpHUECKUX ceTel mepemeHHoro toka 0,3&B B
MOMEIICHUY anmnapaTHON JOJKHA yIOBIETBOPATH TpeOoBanusMm TN-S cuctemsi, T.
€. He JOMYCKAaeTCsl MpUMEeHEHUE O0BEAMHEHHOTO 3aUTHOTO U HYJIEBOTrO paboyvero
PEN11poBoaHMKA.

8.3.5 3azemiieHHE YCTPOUCTB 0O0OpyAoBaHUs 0OpabOTKM HHOOPMALINH
BbINOJNIHAIOT B cooTBeTcTBUM ¢ ['OCT P 50571.21u 'OCT P 50571.22.
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8.43a3zemienne KPYD

8.4.1 Jlna pacnpenenuTeNbHbIX YCTPOUCTB C 3JIETa30BBIM 00OpPYI0BAaHHEM
BCJIECACTBUME HAIM4YMUig B HHUX 0OJiee CJIOXKHON 3JIEKTPOMAarHUTHOW  OOCTaHOBKHU
OOJBIIOE 3HAYEHHWE MMEET CO3/IaHHE SKBUIOTCHIIMAIBHOM CETH 3a3eMJICHUS WM
oOlIell MOBEpPXHOCTH HYJIEBOrO TMoOTeHUuana. JlaHHas TOBEPXHOCTh MOXKET
IPEJICTaBIISATh COOOM HEMPEPHIBHYIO CTATBHYIO (MEIHYIO) CETKY, 3aJTUTYI0 OCTOHOM,
CETKY WJIM METAJUIMYECKHE TIJIACTUHBI, PACIIOJI0KEHHbBIE Ha OJTHOM WJIM HECKOJIbKHUX
YPOBHSIX.

B KkadecTBe CETKM MOXET TPHUMEHSATHCA apMmaTypa Kelie300€TOHHOM
KOHCTPYKIIMU Tmoyia (Mpu 00ECIeYeHUH JJICKTPUIECKOTO0 COCTUHEHHUS apMaTypbl
MEeXTy cobOoii). Cerka TpUCOETUHSECTCS K 3aKIaJHBIM METAUIOKOHCTPYKIIHSIM
31aHMS ¥ K BHELTHEMY 3a3€MJIMTEII0 PABHOMEPHO M0 epuMeTpy. B 31anuu noimkHa
OBITH BBITIOJIHEHA CUCTEMA YPAaBHUBAHUU [TOTEHIUAIIOB.

8.4.2 Ilo mepumerpy mnowmenieHus c¢ obopynoBanueM KPVYD cunenyer
OpOJIOKUTh  3azemyisitomnyto 1muHy. [lluHa coemuusiercs ¢ 3aKiaJHBIMU
METAZIOKOHCTPYKIMSAMH, oOopynoBanueM KPYD wu BwicokouactoTHOi (BY)
CETKOM.

8.4.3 Ot BY cerku mis 3azemiieHus odopynoBanust KPYD nomkHbl ObITH
000py10BaHbI BBIBOJBI, YHCJIO KOTOPBIX HE MEHee 2-X I KaXI0ro
npucoegunenuss KPYD. Bce obopynoBanue KPYD cneagyer coequHUTh MEXIY
co0O0M 3aMKHYTOW HIMHOM.

Kopmnyc snera3oBoro o0opyaoBaHHsS MODKEH OBITh MPUCOCAWHEH K CETH
3a3eMJICHUSI Y OCHOBaHHS KaKaod omopel (KpoHInTeliHa). J[aHHBIE COETUHEHUS
BBITIOJTHSFOT TIPU TTOMOIIIA HE MEHEEe 2-X TTPOBOTHUKOB.

8.4.3 Ha snektpocereBoM 00beKkTe ¢ HeckoilbkuMu KPYD pasnoro kmacca
Hanpsbkenusi, ¢ KPYD u OPY 3azemnsromiee ycrporictBo BHe KPYD cnenyer
BBITNIOJIHSATH B COOTBETCTBUH ¢ 11.8.21 8.3.

8.53a3emuienne mkagoB U naHesen

8.5.1BrinosiHeHHe CUCTEMBI 3a3€MIICHHS KaKk BHYTpHU IIkada, Tak U mkada Ha
peleitHOM IMUTE, COCTOUT B TOM, YTOOBI CO37aTh AKBUIOTEHIIMAIBHYIO ILIOCKOCTh, K
KOTOPOM MOJAKIIOYAIOTCA KOPOTKUMHU COEAMHUTENbHBIMUA IPOBOJHUKAMHU  BCE
ycrpoiicTBa (mkadbl). Takoi SKBUIOTEHITMAIBHOHN MIOCKOCTHIO BHYTPH IIKa(a MOXKET
CIIY’)KHTh MPOBOJISAIIAS 3aHss CTEHKA (WM ClienraibHas METaJUTMYECKas IOCKOCTb,
BO3MOXKHO CETYaTOW CTPYKTYpbI), K KOTOPOW MPHCOSAUHIIOTCS BCE KOpIyca
YCTPOWCTB | OTJIENIbHBIC KPETIe:KHBIC dNIeMeHTHI (Hampumep, «DIN-peiikm»).

8.5.2Bce moaBmXHBIC U HETIOBIKHBIE DJIEMEHTHI JJOJDKHBI UIMETh HE MEHEe 2-
X CBsI3€H JPYTr ¢ ApyroM (B TOM YHCIIe KaKIbIA 3JIEMEHT BHYTPEHHEH MEperopoiKH,
«DIN-petiku», npepu). CoeauHeHre ¢ OOIICH SKBHUIOTEHIIHAIBHON IUIOCKOCTHIO
BBINIOJIHSIOT JMOO MpU TMOMOIIM THOKOM CBSA3M, MO0 MpU MOMOIIM HAAEKHOIO
KOHTakTa (KOHTaKTHas TOBEPXHOCTh, OCBOOOXKIEHHAss OT TIOKPBITHS WU
HeoKpalleHHast). J[JIMHa CoOeTMHUTEIbHBIX TIPOBOTHUKOB JTOJDKHA OBITh He OoJiee 25cM.

JIBepy [TOJDKHBI HMMETh MEXaHU3MblI, OOECIEUMBAIOIINE BJIEKTPUUECKUI
KOHTAKT C KOPITYCOM B 3aKPBITOM COCTOSIHUH 110 BCEMY IIEPUMETPY JABEPH.
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[IpucoennHeHne K CHCTEME YpaBHUBAHUS IOTCHIMAIOB ITOMEIICHUS
OCYILECTRIISIOT MPH TOMOIIM CBapKH WM OOJTOBOTO COCAMHEHHUs (IPEayCMOTPETh
00a BapuanTa). JJo/KHO OBITH HE MeHee 4 TOUYEK COCAMHECHHUH.

Jlis 3a3eMIIeHUsT PAa3IUYHBIX DJIEMEHTOB, B TOM YHCJIE DPE3CPBHBIX IKHUII
BTOPUYHBIX TII€TeH, JOJKHBI OBITh MPEIyCMOTPEHBI IIMHKU BIOJIh OOKOBUH,
COEIMHEHHBIE C KOPIYyCOM InKada.

8.6 3azemienue skpaHOB Kabemnei

DKpaHbl BTOPUYHBIX KaOesen cieayeT 3a3eMIIsITh ¢ 000MX KOHIIOB.

Jlis  3a3eMiIeHHMs] DKPaHOB PEKOMEHIYeTCsl HCIOIb30BaTh CHEIHAIbHBIC
3a)XUMBI WK pazbeMsbl (cM. [Ipunoxenue E).

9 KadeapHas KaHAIM3aALUA
9.1 O61mme mMoJ10KeHUu s

9.1.1 Ha »35eKTpOCETEBbIX OOBEKTAX MPUMEHSIOT CIEIYIONIUE OCHOBHBIE

BUJIBI KaOesei (1o Ha3HAUCHHI0), KOTOPhIC MTPOKJIAIBIBAIOT IO TeppUTOpHun PV

*  KOHTpOJIbHBIC Kabenu (Lermu BTOPUYHONH KOMMYTAIINN);

e  Ka0eau CBS3Y,

e kalemu [ TUTAaHUS TOCTOSHHBIM W TEPEMEHHBIM  TOKOM
AIIEKTPOIPUBOAOB CUJIOBOTO 000PYIOBAHUS;

e  cwioBskle kabenu 6-50B;

e  ka0enu COOCTBEHHBIX HYXk] (OCBEIIICHNE, CBAPOYHBIC ITOCTHI U T.I);

e Ka0enu BUIECOHAOIIOICHUS, OXPAHHOM U MOKapHOW CUTHAJIU3AIINH.

KonugecTBo kabenei, X MPOTSHKEHHOCTh M Tpacca MPOKIAJIKK 3aBUCUT OT
KOMITOHOBKH PY 1 KonmmyecTBa 000py0BaHus.

Jlns mpoknanku kabenei Ha Tepputopur OPY mnpumeHstor: kaOelbHbIC
KaHaJbl, JOTKH (keIe300€TOHHBIC M METaJUIMYECKue), Kopoba, TpyObl, KaOeabHbIE
ACTaKaJbl U HETIOCPEACTBEHHO MPOKJIaAKa KaOess B 3eMle.

9.1.2 IIpoekTupoBaHME€ M  MOHTaX KaOeJIbHOM  KaHAJIM3alUM  Ha
AIIEKTPOCETEBBIX OOBEKTAX OCYUIECTBISIOT B COOTBETCTBUM C HOPMAaTUBHBIMU
nokymentamu: IIYD (rmasa 2), CHull 3.05.06-85 9QiekTpoTeXHUYSCKHE
yCTporcTBa» W MeToANYeCKUMU MaTepuaiamu, pa3paOOTaHHBIMH BEAYITUMU
npoektHbIME opranuzanusmu (ICII, TOIT u mp.).

YcnoBus DMC 10JDKHBI OBITH BBITIONHEHBI I BCeX BUIOB (10 HA3HAYCHUIO)
BTOPHYHBIX KaOeIeHn.

9.1.4 YpoBHM HaBEACHHBIX HMIYJbCHBIX IMOMEX MPU yaapax MOJHUU B
MOJIHU€OTBOJbI, KOMMyTanusx ©u K3 B TMepBUYHBIX IIEMAX 3aBHUCAT OT
pacoJIOKEHUsI TPacChl MPOKJIAJAKKM BTOPUYHBIX Kabenel 1O OTHOLIEHUIO K
NEPBUYHBIM IICMSIM M MOJIHUCOTBOJIAM, TUIAa KaOeNbHOW KaHaiu3amuu (JIOTKH,
KaHaJbl, TOHHEIM) W TUHa Kabeneid (C IKpaHOM, METaUTUYECKOH O000JI0YKO,
OpoHei).

9.1.5Tpaccel BTOpUYHBIX KaOesel cieayeT NpoKIIaabiBaTh, 10 BO3MOXXHOCTH,
NEePHEHANKYJISPHO IIMHAM MEPBUYHBIX 1I€TIeH, HA MAKCUMAJIbHOM YJaJI€HUH OT IUH
NEPBUYHBIX LIENEH U MOJIHUEOTBO/IOB.
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Kosddumment skpanupoBaHusi OT HMIIYJIBCHBIX 3JIEKTPOMArHUTHBIX MOJEH
MOBBIIIAETCA TPHU MPOKJIaAKe Kabeineil B KaOEIbHBIX KaHajdaX WIM TYHHEJSX.
HauGonpimuii a3pdext sxpaHupoBaHUs TOCTUTACTCS MPU MPOKIIAIKe Kadeaeh HuKe
3a3eMJIMTEIIEH.

9.1.6 Pa3paboTka MPOEKTHOI'O PEIICHHs MO KaOeIbHOM KaHajau3aluu (Tpacca
NPOKJIAJKH, TUIT KaOETbHOW KaHaIU3aIluu, TUT Kabesei) JokHa OBITh BBITIOJTHEHA
TakKuM 00pa3oM, 4TOOBI BO3MOKHBIN YPOBEHb HUMITYJIbCHBIX TTOMEX HE IMPEBBIIIAI
JIOTTYCTUMBIX 3HAYCHUU (ammexTpudeckast MIPOYHOCTh W30JISIIAN u
IIOMEXOYCTOMYNBOCTh BTOPHUYHOTO 00OpyaoBaHus). I[IpuOimKeHHBIE OICHKU
YPOBHSI MMMYJbCHBIX TOMEX JENal0T Ha OCHOBAaHWW JaHHBIX, NPHUBEACHHBIX B
[Mpunoxxenun J[. Jns nmpoexTupyemoill KaOelbHON KaHATU3allud OKOHYATENIbHOE
pelieHue MOXKET ObITh MPUHSITO TOJBKO IMOCJE MPOBEICHUSI PACUETOB C MOMOUIBIO
KOMIIbIOTEpHO Tiporpammsl (cM. [puioxenue I).

Ecnu mpu TexmepeBOOPYKEHUU HCHOJB3YIOT CYIIECTBYIOIIYI0 KaOeIbHYIO
KaHAJIM3aIMIo, TO OIpeAesieHne BbINONHEHUs ycnoBuid OMC gomkHO ObITh
OCYLIECTBJICHO TMPU TMPOBEJECHUU OOCJIENIOBaHMS Ha OdTarne MNPeaIpOeKTHBIX
u3bickanuil B cootBercTBuM ¢ CO 34.35.311-2004.

9.2 MeToauka pacyeTa UMILYJbCHBIX NIOMeX, HABOJUMbIX BO BTOPUYHBIX
HensiX Npu KOPOTKUX 3aMbIKAHUAX U KOMMYTALIMSAX B NEPBUYHBIX HENsX

9.2.1PacyeTbl UMITYJILCHBIX TIOMEX BO BTOPUYHBIX LEMsX (IPU KOMMYTAIHAX
K3 B mepBUYHBIX IEMsIX) PEKOMEHIYETCS MPOBOAMUTH C IMOMOIIBIO KOMITBIOTEPHON
nporpammel (cM. [Tpunoxenue I).

9.2.2 Heo6Xx0oAMMBIMU JTAHHBIMH JJIS PACYETHOTO OIpPENETICHHS] UMITYJIbCHBIX
noMeX, OOYCJIOBIEHHBIX TMEPEXOAHBIMU MPOIEeCCAaMU B TEPBUYHBIX IIETISX,
SBIIIIOTCA: DJIEKTPUYECKAs OINEpaTHBHAs CXEMa JJIEKTPOCETEBOrO0 OOBEKTa,
yIOENBHOE  CONPOTHBICHHWE  TpyHTa  (TEODNIEKTpUYECKU  paspes);  IUIaH
PacroJIOKEHUsI IEPBUYHOIO 000PY0BaHMsI, BHICOTA OJIBECA OIIMHOBKU BBICOKOIO
HAOpsDKEHUs, COCTaB, pAaCIOJIOKEHHE BTOPUYHOrO OOOpYyNOBaHUS U IIJIaH
Ka0eNbHBIX CBSI3€H C CUIIOBBIM 00OPY/I0BaHUEM.

B kauecTBe UCXOAHBIX JAHHBIX CIEAyeT MPHUHATh IEPBOHAYAIBHOE
IPOEKTHOE peIIeHNE N0 KaOeIbHOW KaHaIU3aluu.

9.2.3B KOMIBIOTEPHON IPOrpaMMe HEOOXOAMMO CMOIETUPOBATH HOPMAIBHYIO
OMEpPATHUBHYIO CXEMY MEPBUYHBIX LENEH MPpHU MOMOIIM eMKOCTe 000pyI0BaHus Ha
3eMJII0 M OIIMHOBKH, a TaKX€ BTOPUYHBIC KaOeiaH, MPOJIOKEHHBIE MO KaOeIbHBIM
TpaccaMm OT CHJIOBOTO OOOPYAOBaHUs IO PEICHHOr0 HIUTA WU APYTrOTro MOMEIEHUS
C BTOPUYHBIM 000pYyI0BaHUEM.

B pacuetHoil Monenu nomyckaeTcss paccMaTpuBaTh OAHY (a3y MEepBUYHBIX
nenei, ommkaiiryro K KadelbHbIM TpaccaM. BTopuuHble kabenn pacnojiararor Ha
NOBEPXHOCTU 3emiid, 0e3 skpaHa. Ha ommHOBKe M 00OOpynOBaHMM 3aal0T B
HOMMHAJILHOE aMIUIUTYAHOE (pPa3HOE HANpSKEHUE.

B cxeme 3amemenuss mepBuuHOW uenu (B y3ne) moxenupytores K3 wu
IPOBOAMUTCA pacyeT MepexogHoro mpouecca. JIoMKHBI OBITH  OIpENETIEHbI
aAMIUIUTYIHO-YAaCTOTHBIE XapaKTEPUCTUKU UMITYJIbCHBIX TOKOB B IEPBUYHBIX LEMAX
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¥ HanOoJbIllee pacyeTHOE 3HAYCHHE HAIPSHKCHHsI, BO3JICHCTBYIOIIECE HA U30JISIIHIO
Kabeneil W BXOJbl BTOPHUYHOTO OOOpymoBaHuUs. Pacder ciemyer MpOBOIUTH st
Heckobkux Touek K3, ompenmenssi Hambonee omacHbii ciydail. Kak mpasuro,
JI0CTaTOYHO MpoBecTH pacueT s 4-5touek K3.

9.2.4 PaccunTaHHbIe 3HAUEHHUS HABEJICHHBIX HMITYJIbCHBIX HaNpsOKEHUH B
KalelnsiX cleayeT IMepecuuTaTb C Y4eToM KO3(pUIMEHTa SKpaHUPOBAHUA.
AMIUIUTYZa UMITYJIbCHBIX HAMPSHKEHUI 00paTHO MPONOpIHMOHaTbHA KOAPPUIIUEHTY
HKPAHUPOBAHMS. OO0t KO3(phUIUEHT SKpaHUPOBAHUS MOJIy4arOT
nepeMHOKEeHHEM KO3 (OULIMEHTOB OTACIbHBIX JIEMEHTOB.

[TpuOnmkeHHblE HaWMEHBIINE 3HAYEHUS KOI(PPHUIMEHTOB HSKPAHUPOBAHMS
npuBeneHbl B Tabimuue 3. bonee TouHble 3HAYEHMs, C YYETOM YaCTOTHBIX
XapaKTePUCTHK HMMITYJIbCHBIX TOKOB B TMEPBUYHBIX IEMAX, MOXHO IMOJYYHUTH IIO
3aBUCHUMOCTSIM, TIpUBeIeHHBIM B [IprtoskeHnu 3 UM pacyeToMm.

Tabnuua 3
KoaddunmenTsl sxpannpoBanust kadenel u kabeIbHBIX KOHCTPYKIIUH

KabenbHast KOHCTpYKIIHS MuHuManbHbIH KO3 QUImeHT
SKpaHUPOBaHUS, 0.€.
HesxpanupoBaHHbIil kaOelnb, S5KpaHUPOBaHHBIHI 1
Ka0ellb C 3a3eMJICHHEM DKPaHa C OJIHOM CTOPOHBHI.
DOKpaHUPOBAHHBINA Kabelb C 3a3eMJICHHEM dKpaHa 10
C IByX CTOpPOH.
7Kene3006eTOHHBIH JOTOK 10 MOBEPXHOCTH 3€MIIH 1
[{enpHOMETAIUIMYECKUH, DJIEKTPUYECKH 4
HEeTIPEPHIBHBINA KabeIbHBIN KOPOO.
[Tonmy3arnyOaeHHbIH 1 TOA3eMHBIN KabeIbHbIH 10
KaHaJl.
KaGenbHbIl TOHHE. 20

[Ipu ompeneneHnyn HAMOONBIIETO BO3MOXHOTO YpPOBHS TOMEX CJEIyeT
YYHUTHIBATh TIOMEXHU, MEPEJAIONIMecs Ha BXOIbI 00OPYIOBaHUS H3-3a TOIHEMa
UMITYJIbCHOTO NMOTeHIrana Ha 3Y.

9.2.5 Pacuersl momMexX mNpW KOMMYTAllUSX B TIEPBUYHBIX IIETSAX CIETYET
BBITIOJIHATH aHajJorudHo 1. 9.2.3.B mporpamMmme J0MKHBI OBITH 3aJIaHBI OIEpaIluu
BKJIFOUCHUS W  OTKIIOYeHHWS. PexomeHayeTcs paccmMaTpuBaTh BCE  BHJIBI
KOMMYTalluid, BO3MOXKHBIE B JaHHON cxeme. Haumboiee pacnpocTpaHeHHBIMU
SIBJISTFOTCSI -

* Brmouenne ~ (OTKJIIOUEHHUE)  pa3beAuHHUTENs  (IPU  OTKIFOYCHHOM
BBIKJIFOYATEJIC).

* Bxirouenne (OTKJIIOUEHHE) BBIKJIIOUATENS - Iojga4a (CHATHE) HAMPSKCHHUS
Ha TIPUCOCTMHEHNE WIH 00XOJHYIO CUCTEMY IITHH.

[Tpu pa3paboTke poeKTa TEXTEPEBOOPYKEHUS JIEHCTBYIOIIETO
AJIEKTPOCETEBOTO O0BEKTa Ha JTame MPEeANpPOCKTHBIX H3bICKAHUM JOIMYCKaeTCs
OmpejicliecHue YPOBHS ~ HMMITYJIbCHBIX ~ IOMEX Tpu  KoMmmyTarmusx u K3
IKCIIEPUMEHTAIBHO (HATYPHBIC MM UMUTAIIMOHHBIC SKCIICPHUMEHTHI).
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9.2.6 PacueTHble 3HAYEHUS UMITYJILCHBIX HAIMpPSHKEHUM HEOOXOIUMO CPaBHUTh
C JONMyCTUMBIM 3HaueHWeM Juis ammapatypbl (cM. [Ipunoxxenue B), TeM cambiM,
MIPOBEPSATH BhINMOJHEeHHE TpeOoBanuit OMC.

Ecmu tpeGoBanust DMC He BBINOJHSIOTCS (pAacyeTHbIC 3HAYCHHS BBIIIC
JIOMYCTUMBIX), TO JUUISl CHUYKCHHSI YPOBHS UMITYJIbCHBIX TTOMEX B KaOCIbHBIX JIMHUSIX
ClelyeT IPUMEHUTh KaKoe-IM0O U3 HIDKE YKa3aHHBIX MEPOINPHUSATHI M0 CHUKCHHUIO
YPOBHSI IMITYJIbCHBIX TIOMEX.

JlomoHUTENbHOE IKPAHUPOBaHHE KaOeTbHBIX TPACC!

* nmpuMeHeHHWe Kabemeid Cc  Oosiee  BBICOKUM  KOX(hUIIHEHTOM
skpanupoBanus (cMm. [Ipunoxenue 3);

* [pPUMEHEHHE KaOeNIbHBIX JIOTKOB, 00€CIEUMBAIOIINX JOMOTHUTEIBHOE
9KPaHUPOBAHUE (C BCTPOCHHOW CETKOW MIIH IEIbHOMETAIUTMYECKUE);

*  mpokjaaka kabeneit B TpyOax, OpoHeIIaHrax.

VY manenne ot OIMHOBKH PVY:

*  pa3MeNICHHE HUXKE MMOBEPXHOCTH 3eMJTH (B KaOEIbHBIX KaHAIaX);

*  yYBEJIMUYCHHUE PACCTOSHMS (B TUIAHE) MEXKIY OTICIbHBIMH yYacCTKaMH
KaOeJIbHOW TPACChl M MAPAJICIbHBIM UM YY4ACTKAMH OIIMHOBKU (CUCTEMBI IIUH WA
omuHoBKU T, AT, KOHIEHCATOPOB);

* K3MEHEHHE HaINpaBJEHUs TPACChl TaKUM 00pa3oM, YTOObI OoJibllas
9acTh €€ MPOXOrIa MEePICHINKYIISPHO (B TUIaHE) OIIMHOBKE;

* TpUMEHEHHE TIIyOOKMX KaOENbHBIX KOMMYHHKAIH (3ariyOneHHbIE
KaHaJIbl, TOHHEJIN);

*  HCMOJB30BaHME CHEIHATIbHBIX KaOEIbHBIX TPACC, MPOXOIAIIMX B 00X0/1
PY wunM mnepneHIuKyJIspHO OIIMHOBKE, JUIS OTACIbHBIX Iened (JIoKanabHas
KOMIBIOTEPHAsT CeTh, HMHTEP(HENHCHl CBSI3M TMOXAPHOM CHUTHAIM3AIMM, LEMu
TEXHOJIOTUIECKOTO BHICOHAOIIOICHYIS);

BricTaBienue crneuuanbHBIX TpeOOBaHMI MPOU3BOAUTENSM ammaparypbl IO
YBEJIMYEHHIO YPOBHS TOMEXO0YCTOWYNBOCTH YCTPOMCTB.

[lpn Hammuum aByx (uiam Oosiee) BO3MOXKHBIX Tpacc CIEAyeT BBIOMpATH TY,
KOTOpast pacroiiaraercsi qanpiie (B IjiaHe) OT OMMHOBKYU. [Ipu 3TOM HanOOIbIIETO
OTHAJICHUS CleAyeT Jo0MBaTbcs (B TOpPSOKE YMEHBIICHHS BIMSHUS) OT
napaielbHO  MAYUIMX  CUCTEM  IIWH,  OIIMHOBKM  TpaHC(OpMaTOpOB,
aBTOTPaHCPOPMATOPOB, APYrUX HamboJee MPOTSHKEHHBIX OTPE3KOB OIIMHOBKHU. U3
JIBYX OJMHAKOBBIX Tpacc CcleqyeT BbIOUpaTh Tpaccy, KoTopas Ha Oouibliel
NPOTSKEHHOCTH — PACMONIOKEHA  MEPHNEeHIUKYISIpHO  OmKallliuM — oTpe3Kkam
OILIMHOBKH.

9.2.711pu npokiagke BTOpUUHBIX Kabenei nmo tepputopuu PY Heobxoammo
OPUMEHATh Kabelu ¢ OSKpaHOM, METAJUIMYECKOH 000JouKoi win OpoHEH.
[TpumeHneHre HEAKPAHUPOBAHHBIX Kabemeil T0KHO ObITh 000OCHOBAHO PACYETOM.

Pekomenganuu mo BeIOOpY TuMa SKpaHa KabOeneil W 3a3eMJICHHIO SKpPaHOB
npuseneHsl B [Ipunoxennu E.

9.2.8 VYcraHoBka  YCTPOWCTB MO  OTPaHUYEHHUIO  HMMITYJIbCHBIX
NEPEHAIPSHKEHUI BO BTOPUYHBIX IIETSIX MPUMEHSIETCS B UCKIIOUUTEIbHBIX CIIydasx.
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BriOop Takux yCTpOHCTB M pelieHHne 00 WX TNPUMEHCHHH JOJKHBI OBITh
OCYIIECTBJICHB HAa OCHOBAaHWM CIICIMAIILHOH pa3paboTku. [Ipu BBITOTHCHUH
IIPOCKTa YCTAHOBKH YCTPOWCTB 1O OTPAHUYCHHIO HMMITYJIbCHBIX IepEHAIPSKCHUN
HEO0OXO0MMO TTOKa3aTh, YTO YCTaHABIIMBACMbIC YCTPOWCTBA HE BIUSIOT HA MOJIC3HBIN
CUTHAJI M HE CHIDKAIOT HAJEKHOCTH pabOThI BTOPUYHOTO 00OpymoBaHMs. Takke
JOJDKHBI OBITh TaHBI YKA3aHUS TI0 00CITY>)KMBAaHUIO YCTPOUCTB B SKCIUTYaTaIlUU.

9.2.9 [Ipokianky KOHTPOJBHBIX M CHJIOBBIX Kabened 1o oOmiedt Tpacce
PEKOMEHIyeTCsl  BBIMOJHATH HA  OMPENSICHHOM paccTosiHuH. JlomycTtumoe
pPacCTOSIHME 3aBUCUT OT THWIIA, Ha3HAYEHUs KaOEIbHBIX JIMHUWA M OMpPENeIseTcs
pacyeToM.

PexomenmyeTcs MpoOKIaAbpIBaTh KOHTPOJIBHBIE KaOEIM HAa PACCTOSHUU HE
MEHEE:

0,23 — 1o cunoeix kabeneit 0,4 kB, Tok K3 B KOTOpBIX HE IpEBHIIIAET
1kA, HE WCIOJIB3YyEeMBIX JJIS MUTAHUS MOTPEOHUTENIeH Ha MOJIHUEOTBOAAX.

0,6 M — o apyrux cuiaoBeIx kadeneit g0 1 kB,

1,2 M - o cunoBeIx Kabenei Beimie 1 kB.

10 MoJinue3amura

10.1 MonHue3amuTHBIE YCTPOWCTBA HAa  DJIEKTPOCETEBBIX  O00BEKTAX
o0ecreuynBaroT 3alIUTy 000pYyIOBaHUs, 3JaHUM U COOPYKEHUI OT MPSIMBIX YAapOB
MOJIHUHU. DJEKTPOMAarHuTHOE BO3JEHUCTBHE MOJIHUM Ha BTOPUYHOE OOOpYyIOBaHHE
CJIETyeT OMPEENATh IPH yAapaX MOJIHUUA B MOJIHUEOTBO/IBI.

10.2 HopMmupyeMblMH  mapaMeTpamMu TpU  OMNPEICICHUU  ypOBHEH
3IIEKTPOMArHUTHBIX BO3ACUCTBUI MOJIHUY IPUHUMAIOT:

- HaANpsHKEHHOCTh HMMITYJIBCHOTO MAarHUTHOTO TOJII B MECTaxX pa3MelleHUus
BTOPUYHOTO 000pYIOBaHMUS;

- HampspKEHHE Ha TOKOOTBOAAX M 3Y MOJIHMEOTBOJOB B MECTaxX IMPOKIIAJKH
BTOPHYHBIX Kabesei;

- HaBEe/ICHHBIE BO BTOPUYHBIX IETSIX UMITYJIbCHBIE HAPSKESHHUS.

HawuOonbliiee 3HaueHHE HANPSHKEHHOCTU HMITYJIbCHOTO MAarHUTHOTO TOJIS B
MecTaxX pa3MelleHHs BTOPUYHOTO 00OpyAoBaHMs He N0JDKHO npesbimiate 300A/M
(cMm. Ipunoxenue B).

Haubonbiiee nHampsbkeHHe Ha TOKOOTBOAaX M 3Y MOJHUEOTBOAOB IIO
OTHOIICHUIO K BTOPUYHBIM KaOesiM He JOJKHO MPEBBIIIATh 3HAYCHHS HAPSKEHUS
IIEKTPUYECKOro Mpodosi ¢ TOKoOoTBOAOB H 3Y Ha kabemu. CpenHiowo
HANpPSHKEHHOCTh dJIeKTpUdeckoro mpobost B rpyHTe npuamMaior 30kB/Mm, a B
Bo3ayxe - S0&kB/M ([12], Ilpwioxkenne A). HanpsokeHHOCTH AJIEKTPUYECKOTO
npo6os 1o mosepxHoctr 3emiid npuanMaroT 10kB/m ([13], [Tpmtoxkenne A).

[lpy mpoXOXIEeHUM Tpacchl BTOPUYHBIX KaOenel BOJIM3M MOJIHUEOTBOIOB
BO3MOXEH NpoOoil wu3omauumu kabenel W3-3a BBICOKOTO IOTEHIMAla Ha
noBepxHOCcTH 3eMid. CpelHIO  HAMPsDKEHHOCTh  DIEKTPUYECKOro  Mpobost
U30JMN  Kalenel NPUHUMAIOT B COOTBETCTBUU C JAHHBIMU TIPOU3BOIUTENS
(mammpumep, nis xkadeneit Tuna KBBI™ e 6ostee 15«B/mm).
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HauGoubiliee 3Hau€HHWE UMITYJIBCHOTO IMOTEHIMajaa, BBIHOCUMOTO 1o 3Y B
TOYKH 3a3eMJICHHUS BTOPUYHBIX Ilered (e TOKa W HaNpsDKCHUs), HE JIOJDKHO
NPEBBIIIATh UCMBITATEIbHOE HampspkeHue (C ydeToM KoddduimeHTa ociabieHus
IpH MPOXOXKJACHUU umIyiabca or PY mgo PII[) BTopmunoro oGopymoBanus (cM.
[Mpunoxxenune b, 1a6:1.6.1 11.7). KoaddunmeHnt ocnadienus onpeaeisieTcss pacieToM
C TIOMOIIBI0 KOMIbIOTepHOW mporpammbl (cm. [Ipumokenue I'). [yt BTOpuYHBIX
Lener, KOTOpbIe HE 3a3eMIBIoTcs Ha PY, MMOyJbCHBIM MOTEHUHMAN HE JOJDKEH
npesbimiath 10kB. Hanmenbiee 3nauenne xo3gduiienta ocnadiaeHus s TaKUX
nernei mpuHUMaroT paBHbM 10.

HaBenennpie OT MOJHUY UMITYJIbCHBIE HAMPSKEHUS BO BTOPUYHBIX IIETISIX HE
JOJDKHBI ~ TIPEBBHINIATh 3HAYCHWM HWCIBITATENBHBIX HAMPSHKEHUNW BTOPUYHOTO
00opymoBaHUs Ha IOMEX0yCcTOHYMBOCTh (cM. [Ipunoxenne b, Tad1.b.11.7).

Hopmupyemble mnapameTpbl TOKa MOJHUM Uil TPUHITBIX  YpOBHEU
HAJIC)KHOCTH 3aIUThI MPUBECHBI B TaOumax 4 u 5.

TabOmnura 4
HapaMeprI TOKa IOJIOKUTEILHON MOJIHUH
ITapameTpsl TOka YpoBeHb 3aIUTHI
I [l " - v
MaxkcumansHOe 3HageHue |y, KA 200 150 100
JlmutensHOCTh pponTa Ty, MKC 10 10 10
JmuTenbHOCTh UMITysbca To, MKC 350 350 350
3apsn Qs, K 100 75 50
VY nensnas sueprus W/R, M]JIx/OMm 10 5,6 2,5
Tabmmma 5

HapaMeprI IMOBTOPHBIX UMITYJIbCOB TOKaA OTpPIH&TGJIBHOﬁ MOJIHUH

[TapameTpsl TOKa YpoBeHb 3aIUTHI
I Il " -1v
MaxkcumansHOe 3HageHue |y, KA 50 37,5 25
JmarensHOCTh (hpoHTa T, MKC 0,25 0,25 0,25
JnuTensHOCTh UMITyJbca T, MKC 100 100 100
Cpenusis kpyruszna di/dt, KA/MKC 200 150 100

Jlna snektpocereBbix 00BeKTOB B coorBeTcTBUUM ¢ CO153-34.21.122-2003
pPEKOMEHIyeTCsI, KaK MpaBWIIO, MPUHUMATh YPOBEHb HaJexXHOCTH 3amuThl V. Jlns
3MaHUN U COOPYKEHUH, pPACIHOJOKEHHBIX Ha 3JEKTPOCETEBOM OOBEKTE, IIO0
YCIOBUSIM B3pBIBO- M TOXAPOOMACHOCTH, a TaKXe MO TPeOOBAHMSIM HAJEKHOTO
(GYHKIIMOHUPOBAHUS OOBEKTAa MOTYT OBITh NPHUHATHI 0OO0Jiee BBICOKHE YPOBHH
HA/C)KHOCTH 3aILUTHI.

10.3 HeobxoaumMple MCXOJHBIE JaHHBIE JJIS OMpEACICHUsS HABOJAUMBIX BO
BTOPUYHBIX LEMSAX UMITyJIBCHBIX TIOMEX M MOTEHIMAIOB Ha 3Y IpU yAaapax MOJHUU
B MOJIHHE€OTBO/IBI:
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*  XapaKTEPUCTHKH IEKTPHUUECKON CTPYKTYPHI TPYHTA;

* IUIAH pACIOJIOKEHUS MOJHHEOTBOJOB, 3/IaHUW U COOpPY)KEHUH Ha
TEPPUTOPHUH DIEKTPOCETEBOTO OOBEKTA;

e cBeleHUS O KaOenpbHOW KaHanmm3amuu (Tpacca, TUN KaOeneH, BHI
KaOeIbHOW KaHAJIN3AaIUH).

JlanHbIe 00 AMEKTPUYECKON CTPYKType TPYHTa OJDKHBI OBITH OMpPECICHBI B
XOJI€ MPEAMPOCKTHBIX H3bICKAaHHH.

[lpy  BBHIMONHEHWH TMPOEKTa  PEKOHCTPYKIUH  (TEXIEPEBOOPYKCHHS)
AIIEKTPOCETEBOT0 OOBEKTa Ha dTale MPEANPOCKTHBIX HW3BICKAaHWN TOJKHA OBITh
ompeeNieHa UCTIOTHUTEbHAS CXeMa 3a3eMIISIOIIEr0 YCTPOMCTRA.

10.4. PaccTosiHHS OT MOJIHHEOTBOJIOB (TOKOOTBOJIOB) JIO MECTa yYCTAaHOBKH
BTOPUYHOTO OOOPYAOBAHUS MO YCJIOBUIO BO3JIEHCTBUS UMIYJIbCHBIX MarHUTHBIX
MOJIeH CJEeayeT pPAacCUYUTHIBATH C IOMOIIBID KOMITBIOTEPHOW Mporpammbl (cM.
[Mpunoxenue ') wim npuOIMKEHHO IO BRIPAXKEHUIO:

L>1,/(2-Tt Hyon - Kogp)s

rae L - Ge3omacHoe paccTosiHuE OT MOJHHETPHUEMHUKA MU TOKOOTBOJA IO
MECTa YyCTAaHOBKHM BTOPUYHOTO 000pyA0BaHUS (M);

. - TOok MostHHH (A);

Huon - JomycTumas ansi  0O0OpyIOBaHMSI HANpsSHKEHHOCTh HMITYJIBCHOTO
MarHUTHOTO TIOJIS.

Kixp - KO3pOUIHIEHT 3kpaHupoBaHus (0CIa0IeHUs TOJIs).

Koadduiment skpaHupoBaHHsS MOXKHO ONPEAEIUTh IO 3aBHCHUMOCTSIM,
npuBeAeHHBIM B [Iprmoxxennn 3.

B Ttex caywasx, korma i TPUHATBIX TMPOEKTHBIX PENICHUH YPOBHU
VUMITYJIbCHBIX MAarHUTHBIX TTOJICH MPEBBINIAIOT JOMYCTUMbIC 3HAYEHUS, HEOOXOIUMO
U3MEHUTh MECTO pa3MEIICHUS MOJIHUEOTBOJOB (TOKOOTBOJOB) WJIM BBIMIOJHUTH
JIOTIOJTHUTEIFHOE DKPAHUPOBAHUE TIOMEIICHU.

10.5PaccTosiHus OT MOJIHUEOTBOJIOB JIO KaOCIbHBIX KOMMYHHUKAIIUN JTOKHO
OBITh OMpPENEICHO W3 YCJIOBUSA, YTO HMMITYJIbCHBIE TOMEXH TMPH yaapax MOJHUH,
HABOJMMBIC BO BTOPUYHBIX IETMSIX, HE OYAYyT MPEBBIMIATH IOMYCTHMbBIE yYPOBHHU
(m.10.2).

PacueTsl moMex peKOMEHAYEeTCsl MPOBOAUTH C TOMOIIbIO KOMIIBIOTEPHOM
nporpamMmmbl  (cMm. Tlpumokenune I'). AMIumMTyna HaBEJACHHBIX HMITYJIbCHBIX
HaANpsDKEHUH 00paTHO MPOMOPLUOHANbHA KOA(PGUIIUEHTY dKpaHupoBaHusi. O0muit
KOA(PQUIIMEHT HKPAaHUPOBAHHUS IMOJyYalOT TMEPEMHOKEHHEM Ko3()(PHUIIMEeHTOB
OTJICbHBIX AJIEMEHTOB. 3HaU€HUS KOAPPUIMEHTOB YKPAHUPOBAHUS TMOIYYAIOT IO
3aBUCUMOCTSIM, ipUBeIeHHBIM B [Ipuiokennu 3, Wim pacuyeTom.

JInst CHWDKEHHSI YPOBHS HMITYJILCHBIX ITOMEX PEKOMEHIYETCS MPUMEHUTH
OJIHO W3 CIIEAYIOIIUX MEPONPHUATUI. U3MEHUTh TPACCy MPOKIATKH BTOPHUYHBIX
Kabesiell Wi MECTO pa3MeEIleHUs] MOJHHEOTBOJOB (TOKOOTBOJIOB); MPHUHSITH MEPhI
0 yBeNMWUYEHHUI0 Kod(p(UIMEHTa OSKpaHUPOBAaHMUS KaOedpbHOW KaHaIU3alluu
(mpokyazka B KaOeNbHBIX KaHalaX, METAUIMUECKUX Kopobdax WM Tpyoax,
npUMeHeHrne KaOened ¢ 0ojiee BBICOKMM KOI(PPHUIMEHTOM DKpPaHHUPOBAHUS);
YCTAaHOBUTh BO BTOPUYHBIX IIEMSAX YCTPOWCTBA OTrPAaHUYCHHS HWMITYJIBCHBIX
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MEPEHANPSIKECHUM.

VYerpoiicTBa 0 OrpaHUYEHUIO UMITYJIbCHBIX MIEPEHANPSHKEHUN BO BTOPUYHBIX
LEMsAX MPUMEHSIOT B MCKIIOYUTEIBHBIX cliydasx. BpiOOp Takux yCTpPOWCTB U
peuieHue 00 WX NPUMEHEHUM JOJKHBI OBITh OCYILECTBIEHBI HAa OCHOBAaHUU
CHeHUaIbHOMN pa3pabOTKHy.

10.6 Pacuersi moreHimanoB Ha 3Y mpu yaape MOJHHUM B MOJHHEOTBOJ
PEKOMEHAYETCSI TPOBOJUTH C TOMOIIBI0 KOMIBIOTEPHOW TMPOTpPaMMbI  (CM.
[Mpunoxxenne I'). Ilpu pa3paboTke MPOEKTa TEXIIEPEBOOPYKEHUS pacrpesciieHrue
NOTEHIMANIOB Ha 3Y MOXKET ONpPENeNsAThCA Ha dTane MpPEeANpPOCKTHBIX M3bICKAaHUI
DKCHEPUMEHTAIBHO METOJOM HMMMTALMOHHOTO MOJEIMPOBAHUS B COOTBETCTBUM C
CO 34.35.311.2004.

B Tex ciywasix, Korna ajis NpUHSTHIX YCIIOBUN HE BBITIOJHSIOTCS TPEOOBaHUS
M0 YPOBHSAM MUMITYJIbCHBIX TTIOMEX WJIM 10 YCIOBHUIO 0OPAaTHOTO MepekphITHs ¢ 3Y Ha
ka0enu HeoOX0IUMO TPUMEHUTH OJTHO U3 YKA3aHHBIX HUXKE MEPOIPUSTHI:

- CHU3UTh HMIYJbCHOE CONPOTHUBIEHUE 3Y MOJHHUEOTBOJA, MPOKJIAIbIBAS
JOTIOJIHUTENBHO 3a3€MIIMTENHN U 3a3EMJISFOIINE TPOBOIHUKY;

- U3MEHUTH TPacCy MPOKIAJIKN BTOPUYHBIX KaOemeH;

- U3MEHUTHh MECTO Pa3MELICHHUS MOJHUEOTBOIOB (TOKOOTBOIOB).

[locne peanuzanuu yKa3aHHBIX MEPOIPHUATHN IOBTOPHO CIEAYET IMPOBECTH
pacyeTsl.

10.7 {nst 3a1MThl OT BTOPUYHBIX BO3JEHCTBUN MOJHHUH, NIPU NMPUMEHEHUH B
KA4eCTBE MOJIHUEIIPUEMHMKA CETKH, HA 3JaHUAX PEKOMEHIYETCS HCIIOJIb30BaTh
METAJUIMYECKUE KOHCTPYKLMM 3JaHUW B KayeCTBE TOKOOTBOJOB, 3a3€MIISIOLINX
IIPOBOJAHHUKOB U 3a3€MJIMTEIEH CUCTEMbBI MOJTHUE3AIUTHI.

Jnst  3maHuii ¢ Kesne300€TOHHBIMM — KOHCTPYKIUSAMH — HEOOXOJIUMO
MaKCUMAJIbBHO  HCIIOJb30BaTh  €CTECTBEHHBIE  DJIEMEHThl. B kadecTBe
MOJIHME3AUIUTHBIX 3a3eMJIUTENIEH KCIOJIb30BaATh KEI€300€TOHHbIE (PYHIAMEHTHI
31aHMM W BHEUIHUE 3a3eMJIUTENU DJEKTPOCETEeBOro o00bekTa. B kayecTBe
TOKOOTBOJIOB MCIIOJIb30BATh CTAIbHBIC KapKachl 31aHNH (CTaJIbHBIC KOJOHBI, (hepMbl
U Oayku). MonHuenpueMHy0 4acThb 3JaHUM  CIEAYET BBIIOJHUTH U3
UCKYCCTBEHHBIX MOJHHCIIPUEMHUKOB B BHJE «CETKH» U (MJIHM) CTEPIKHEBBIX
MOJIHUEIPUEMHHUKOB B COOTBETCTBUE C TPEOOBAHUSAMH HOPMATUBHBIX JOKYMEHTOB.
OOecneynTh IEKTPUUECKYI0 HEMPEPBHIBHOCTh CTAJIBHOTO Kapkaca U (pyHIaMEHTa
3JITaHUS CIAEAYIOIMMH CIOCO0aMu:

- He meHee 50% coeanHEeHUN apMaTypHBIX CTEp)KHEH (PyHIaMEHTa MEXIY
c000i1 BBIMOJIHUTH CBAPKOU WUJIM BSI3KOM MPOBOJIOKOM;

- BBINOJIHUTH CBAapOYHOE COEAUHEHHE BCEX CTAIBHBIX KOJOH 3[aHUs C
apMaTypoi ero xene300€TOHHOro (PyHIaMeHTa,;

- BBIMIOJIHUTh CBAPOYHOE WM OOJITOBOE COEIUMHEHHE BCEX CTAJbHBIX KOJIOH
31aHMSI C PACIIOJIOKEHHBIMU MO/ KPBIIIEH MONepedyHbIMU (hepMaMu;

- BBINIOJIHUTH CBApOYHOE WUJIM OOJITOBOE COEJUMHEHHUE MOIEpedyHbIX (PepM C
POJIOJIbHBIMU OaTKaMHU.

Ecnu B 31aHUM IPUMEHSIOTCSI HE CTAJIbHBIE, a JKeJIe300€TOHHbIE KOJIOHBI, TO B
KaXXIOW KOJIOHE MO BCEHl €€ BBICOTE HEOOXOAMMO OOECTEeYUTh AIIEKTPUUYECKYIO
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HEIMPEPHIBHOCTh HE MEHEe 2-X apMaTypHbIX CTEP)KHEH, KOTOphle M CJeayeT
NPUCOEIMHATh K apMarype (QyHnameHta u (epmam. YacTb pacrosioxKEHHBIX MO
NIEPUMETPY 3[aHUs CTAJIbHBIX KOJIOHH MNPHUCOEAVMHUTH MPOBOJHUKAMHU K BHELIIHEMY
3a3eMJIUTENI0  JJEKTPOCeTeBOro  oObekTa. CpelnHee  pacCTOSHUE — MEXIY
IPUCOEIMHAEMBIMA K 3a3€MJIMTENI0 KOJOHHAMM JIOJDKHO ObIThb He Oonee 20 wm.
CoeMHUTh TOPU3OHTAIBHBIE MOJTHUEITPUEMHBIE POBOJHUKH, TPOKIAbIBAEMBIE 110
MEPUMETPY KpbIIIK, C KOJOHHAMHU 3AaHusA. PaccrosiHue MexAy TOouyKaMu
npucoeMHeHul - He 6omee 20 M.

[Munponsonsiiuio GyHIaMEHTa 3/IaHUS CIEAYET BBIMOTHATH OMTYMHBIMU WITU
OUTYMHO-JIATEKCHBIMUA TOKPBITUSIMU. [IpuMeHeHue MNOJMMEpPHBIX MOKPBITUM TpHU
WCIIOJIB30BaHUU (hyHIaMEHTa 37aHUS B KauyeCTBE MOJHHE3ANTUTHOTO 3a3eMIIATEIS
HE JOIIyCKAaeTCsl.

[Ipy HanMUMM HECKONBKMX 3[aHHM, MEXKIYy KOTOPBIMU MPOJIOKEHBI
BTOpPHUYHbIE Ka0Oeau, HEOOXOJIMMO MPOKIAJbIBATh JOMOJHUTENbHBIE 3a3€MIIUTEIH
(mapasuienbHBIC  3a3eMIISIONIME TPOBOJHUKH) IS CHIKEHHUS  Pa3sHOCTH
MOTEeHIIMAJIOB Ha 3Y M TOKOBOW Harpy3ku Ha 3KpaHbl kabenei. Illar cetku us
3a3eMJTUTENCH (KOJIMYEeCTBO MapauIeIbHBIX IPOBOHUKOB) OMPEACIISCTCS PACUCTOM.

JIist KUpOUYHBIX 3JaHUN JOJIKHA OBITh BBITIOJIHEHA UCKYCCTBEHHASI CUCTEMY
ypaBHUBAaHUS TOTEHIIMAIOB. BwIOOp KoMWYecTBA W CEYCHHS TMPOBOJHUKOB
OIPENECIAIOT PACUETOM.

Ha Bcex osraxkax creayer o00€CHEYUTh COEIWHEHHS METAUIMYECKHX
KOHCTPYKIMM 31aHUM C BHYTPEHHEH CHCTEMOW YpaBHUBAHUSA INOTECHLIMAJIOB, a Ha
otMeTKe OM -CoeMHEHNs C BHEIITHUM 3a3EMJISIIONIUM yCTPOHCTBOM.

B MecTrax yCTaHOBKM aHTEHH U APYroro OOOpYyAOBaHHUSI HAa KPBIIIE 3/IaHUS
JOJDKHBI  OBITH MPETYCMOTPEHBI BBIBOJABI JUIsl 3a3eMieHUs 00opynoBaHus. Bce
ka0enu, BBIXO/SIINE Ha KPBIILY, TPOKJIAIbIBATh B CTAIBHBIX TPyOax.

Jnst 3amuThl Kabenel OT BTOPUYHBIX MPOSIBIEHUH TOKA MOJHUM JIOJKHBI
NPUMEHATHCA SKPAaHUPOBAHHbIE KaOeln C 3a3€eMIICHHEM JKPaHOB C JIBYX CTOPOH.
[Tpoxnanky kabeneil B mpeaenax 3AaHUs CIEIYET OCYHIECTBISATh B OIIMHKOBAHHBIX
Ka0enpHbIX KOpoOax, MNpOKIAAKy KaOejell Mexay 3JaHUuSIMH PEKOMEHJyeTCs
OCYULIECTBIISITh B MOA3EMHBIX KaOEJIbHBIX KaHalaX WM TOHHEISX.

10.811pu ycTaHOBKE aHTEHHOW MayThl HA JIEKTPOCETEBOM OOBEKTE JOKHBI
OBITh BBIMOJHEHBl MEPONPUATHUS IO 3alIUTE OT BTOPUYHBIX BO3JCUCTBUN MOJIHUU
CHUCTEMBI CBSI3U U BTOPUYHOTO 000PY/I0BAHHSL.

Bri6op mecTta pacmonoskeHusi Ma4Thl M BBHITIOJIHEHHE 3Y oOmpeaenseTcs: Ha
OCHOBAaHHMM PACUETOB PACMPENEICHHUS] TOKOB U MOTEHIMAIOB Ha 3Y, HAaBEICHHBIX
HaMpsDKEHUH B Ka0emsiX, a TaKKe HMITYJIbCHBIX MAarHUTHBIX TOJEH B MecTax
pacnoJjioxenust Bropuunoro odopyaosanus (m.10.3-10.6).

KabGenu cBsi3u ©  DIEKTPONUTAHUS OT AHTEHHOM MauThl  JIOJKHBI
MPOKJIAJIBIBATHCA B CTAJIBHBIX TpyOax, mpucoenuHeHHbix k 3Y. Ha Bxoae kabeneli B
30aHUE  CJIEeAyeT  YCTAHOBUTh  YCTPOMCTBA  3alllMTBl OT  HMMIYJbCHBIX
MEPEHANPSIKECHUM.

Jns 3ammThl OT SJEKTPOMATHUTHBIX BO3AECHCTBHI MOJHHMM alaparypa
paaMoCBsI3M MOXET OBITh pa3MelieHa psSAOM C PaauoMadTOd B OTACIBHOM
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METaJUIMYEeCKOM KOHTeiiHepe. BHyTpu KoHTeliHepa JOoKHA OBITh BBIMOJHEHA
CUCTeMa YPAaBHUBAHMS NOTEHUMAJIOB M YCTAHOBJIEHBI YCTPOMCTBA 3alllUThl OT
UMITYJIbCHBIX TEpEHANpsDKeHU B KaOensx CBA3M M B IEMNSX DJIEKTPONUTAHUS.
CTeHKM KOHTeWHepa [JOJDKHbI 00JaaTh  JOCTAaTOYHBIMH  HKPAHUPYIOIIUMHU
CBOMCTBaMHU.

CBs13p MEXJ1y anmnapaTypod B KOHTEHHEpPE U BTOPUYHBIM OOOPYAOBaHUEM B
OPYTUX 3aHUSX U COOPYKEHUSIX PEKOMEHAYETCS OCYLIECTBIATH ONTOBOJOKOHHBIM
kabeneM. B cimyuyae ucmnonb3oBaHus MPOBOAHBIX Ienedl oOMeHa mHpopMauen ux
cleAyeT cHa0XaTh YCTPOMCTBAMU 3aIlIUThI OT NIEPEHANPSKEHUIA.

11 Cucrema onepaTuBHOIO MOCTOSIHHOIO TOKA

11.1 TIlutanue yctpoiicTB P3A HOMKHO OCYIIECTBISATHCS MO OTIAEIbHBIM
pacnpeneauTeIbHbIM TUHUIM ((puaepam) Mo paarnaibHON CXeMe.

11.2 3ammrHble  KOMMYTAallMOHHBIE  ammapatbl  JOJDKHBI ~ HUMETh
OBICTPOJIEHCTBHE OCTATOUYHOE JIJIsl TOTO, YTOOBI TpH Bo3HUKHOBeHUHU K3 Ha 10001
U3 paclpele/MTENbHbIX JIMHUN HE JOMYCTUTh IPOBaibl HANPSHKEHUS HA IMIWHAX
HIIIT 6onee yem ykazano B [Tpunoxenun b (tabauma b.1m.12).

11.3COIIT pnomkHa UMETH 3aLUIUTY OT KOMMYTAIIMOHHBIX TIEPEHANPSIKEHUN U
UMITYJbCHBIX TOMEX. B KauyecTBe 3alllUTHBIX annapaToB PEKOMEHIYETCS
ycranaBiuBath B LIIIT Mexay KaXapIM MOJIFOCOM U <GEMIICI» KPEMHUEBBIE TUOIbI
(HomuHaNBHBIN TOK He MeHee 160 A, Tok yreukn meHee 1 MA) miu ycTpoiicTBa
3aIIUTHI OT UMITYJIBCHBIX EPEHATPSIKEHUMN.

11.4 PacnpenenuTtenibHble U TPYIIOBbIC JUHUU, UCIIOIb3YEMbIE JJISI IUTAHUS
ycrpoiicTB P3A, ycTaHOBIEHHBIX B paclpeienuTelbHbIX ycTpoiictBax (KPYD,
OPY, KPY) nomxHBI BBIMOIHATHCS SKPAHHUPOBAHHBIMU KaOensimu. [IpumeHeHue
HEIKPAHUPOBAHHBIX KalOemel N0HKHO ObITh 000CHOBAHO PACUETOM.

11.5He pexomenyeTcs MOAKIIOUATh K ogHou manenn (coopke) LITIT memnu
MATAHUS  DJIEKTPONPUEMHUKOB, YYBCTBHUTENIBHBIX K IEPEHANPSIKCHUSIM U
BBICOKOUYACTOTHBIM MOMexaM (MHKpOIPOIIECCOPHBIC YCTPONUCTBA, YCTPONCTBA CBSI3U
W T.aI.) W UENH, BBIXOAANIME 3a TMpeneibl moMerieHus (Lend MPUBOJIOB
BKJTIOYCHUS/OTKJIFOUCHHSI BHICOKOBOJIbTHBIX BBIKJTFOUATEIICH).

11.6 Coopku nutanus ycTporcTB P3A 10KHBI UMETh OTAEIbHBIE BBOJBI OT
AB, He3aBucHMBIE OT IeNed MNUTAHUS  JAPYIUX  BJIEKTPONPUEMHHUKOB.
Hcnonp3oBanne oOMUX 3alIUTHBIX KOMMYTAIIMOHHBIX aIlllapaToB ISl  Ienei
nuTaHus  ycrporctB P3A  w  memell TPHBOAOB  BKIIFOUYEHUSI/OTKIFOUYCHUS
BBICOKOBOJIBTHBIX ~ BBIKJIFOUATENIEM W JAPYIMX CHUJIOBBIX 3JIEKTPONPUEMHHUKOB
HEJIOMYCTUMO.

11.7 Pasmemienue Ab u IIIIT ngomkHO oOecneuynBaTh MNPUMEHEHUE
COCIMHSIONMX MX Kabenel MUHUMaNbHOU NIUMHHBI. CienyeT u30eraTh MPOKIaJAKU
Ka0enel pa3HbIX MOJIIOCOB Ha OOJIBIIIOM PACCTOSIHUU APYT OT Apyra.

11.8Ilynbcanuu HanpsHKEHUS Ha BBIXOJIE MOA3aPSAIHOTO YCTPOMCTBA JOHKHBI
obiTh He Oosee 10% ot HOMuHaNbHOrO HamnpsokeHus (cm. Ilpumoxkenue b, m.11).
OMmucchs  paaudorioMex MOA3apsAIHOIO YCTPOMCTBA HE JIOJDKHA IPEBBIIATH
3Ha4YeHUH, ykazaHHBbIX B [Ipunoxenuu b, 11.26.
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11.9 [lns 3ammTel OT HAHOCEKYHIHBIX HWMITYJIBCHBIX IIOMEX CIIEAyeT
IPUMEHSTH IO0YEPETHO TEXHUYECKUE PEIICHHUS:

- BBIIONHHUTH  pa3Bs3Ky mo  nutaHuio  (pasHele  (uaepsl)
AIIEKTPOMEXaHUYECKUX YCTPOUCTB U MUKPOTIPOIIECCOPHBIX YCTPOHCTB,;

- UCTIOJIb30BAaTh COOTBETCTBYOIIUE 3anuTHbIe cxembl (RCAlenouku, quomsl,
BapHCTOPHI);

- IPUMEHSITh SKPaHUPOBAHHBIEC KaOelu.

12 Cucrema 31eKTPONUTAHUS NePeMEeHHBIM TOKOM

12.1 B cucreme »5neKTpOCHAOXKEHHS COOCTBEHHBIX HYXKI TOJCTAHIIUN
JOJDKHA OBITh  BBIJICTICHBI CJCAYIOMIAE THUIBI HArpy30K, YYBCTBUTENBHBIX K
AJIEKTPOMATHUTHBIM MIOMEXaM:

- KOMIIBIOTEPHI;

- ACY TII u ycTpoiiCTBa TEIEMEXaHUKH;

- CUCTEMBbI CBSI3H.

12.23nekTponuTaHue yKa3aHHbIX BUJOB HATPY3KH JOHKHO OBITh BBIMOJIHEHO
HOCPEIICTBOM OT/CJIbHBIX pacrpeaeauTeabHbIX TuHUN (Puaepos).

12.3 Jlns osnexrtponutanus ACY TII, TtenemexaHuku W JIPyrux
OTBETCTBEHHBIX MOTpeOUTEIEH HEOOXOJUMO UCTIOIb30BATh HHBEPTOPHI, UCTOYHUKU
OecriepeOOMHOTO THUTAHMS C JBOMHBIM MpeoOpa3oBaHHEM U (PUIbTpaMu A7
MIO/TABJICHHS BBICOKOYACTOTHBIX M UMITYJILCHBIX TTOMEX.

12.4 JIns 3ammThl SJIEKTPONPUEMHUKOB CUCTEMBI JJICKTPOCHAOKEHHS CETH
0,4kB oT UMITyJIbCHBIX TOMEX MOTYT OBITh YCTAaHOBJICHBI YCTPOMCTBA 3alTUTHI OT
UMIYJIbCHBIX NepeHanpsokenuit B coorBerctBuu ¢ [OCT P 50571.18.

12.5 Cuctema 3a3eMiIeHUS AJIEKTPUYECKUX ceTeil mepemeHHoro Toka 0,4kB
BTOPUYHOTO OOOpYJOBaHUSI M YCTPOMCTB CBSI3M JOJKHA  YAOBJIETBOPSTH
tpeooBanusiM I1YD nmns TN-S cuctembr, T. €. He JOmMycKaeTcs NpPUMEHEHUE
00beIMHEHHOTO 3aIUTHOTO U HyJeBoro padouero PEN{1poBoHUKA.

Bo wus3bexanue BO3AEHCTBUS, BBI3BAHHOI'O MArHUTHBIMU TMOJISIMH TOKOB
CUJIOBBIX KaOenel ceTh MEePEeMEHHOIro TOKa, HEOOXOJUMO HUX MPOKIIAJbIBaTh Ha
paccrosauu He mMeHee 100 MM OT KOHTpOJIbHBIX Kabenei u npoBogHukoB COIIT
(OCTH 600-93,1.2.10%).

st o6ecrieuenuss OMC cucrembl anmektpocHadxkenus 0,4 kB HeoOxomumo
BBIIIOJIHEHHE TPeOOBaHUM, NPEIBABISEMbIX K KauecTBY 31ekTpo3Hepruun no 'OCT
131098 cOOTBETCTBHH C IMMOMEXOYCTOWYHBOCTHIO BTOPUYHOTO OOOPYIOBaHUS (CM.
[Mpunoxenue b).

B Tabnune 6 nmpuBeneHbl MOKa3aTENd KAaueCTBA JIEKTPOSHEPTUU, OCHOBHBIC
MPUYHUHBI, TPUBOSIINNE K UX YXYIIICHUIO U PEKOMEHyeMbIe MEPOTIPHUSITHS IO UX
YIIYYILIEHHUIO.
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Ta0mnuma 6

MeponpusaTus 1o yay4dlleHruI0 Ka4ecTBa JIEKTPUIECKONW SHEPTUU

OcHOBHas NMpUYUHA

I[IKD2 PexoMennyemoe meponpusitue
YXYAUIEHUS
YcranoBuBIieecs HenpaBunbHblii BEIOOP 1. PerynupoBaHue HanpsHpKeHUS B
OTKJIOHEHHE pETYIAUPOBOYHOTO LEHTpE MUTAHUSI WIK y TOTPeOuTEeNs
HaNPSDKEHUs OTBETBIICHUS MyTEM MEPEeKIIIOUEHUs Ha
Tparcdopmaropa COOTBETCTBYIOIIEE OTBETBICHUE
TpanchopmaTopa.
2. CHU)XEHUE TTOTeph HAIIPSDKEHUS B
AJIEMEHTaX CETH.
Koaddumnuent [ToTpeburenwu, 1. BeigeneHne HeTMHEWHBIX Harpy30K
HUCKaXXCHU A MMpCACTAaBIAIOIINC CO60ﬁ Ha OTACIIbHYIO CUCTCMY IIIHH.
CHUHYCOMIAJTbHOCTHU HEJIMHEWHYIO Harpy3Ky

KPHUBOW HAIIPSKEHHUS,
kod(urmeHT N-Hou
rapMOHHMYECKOU
COCTAaBJISIOLIEH

2. Ucnionw3oBanue GUIBTPOBBIX
yCTpOUCTB (Y3KOMOJIOCHBIX
PE30HAaHCHBIX (UIBTPOB,
(UIBTPOKOMIICHCUPYIOIIUX U
(UIBTPOCUMMETPUPYIOLITHX
YCTPOMCTB).

3. [IpumeHeHne crenuaibHOro
000pyIoBaHUs («HEHACHIIIAIOIINXCS»
TpaHc(hopMaTOpOB, MHOTO(a3HBIX
npeoOpa3oBaTeleil ¢ yIyqnIeHHBIMH
IHEPreTUYECKUMH MTOKA3aATEISIMH).

Konebanus nanpsoxeHus

Pe3kue nsmenenus
MOIITHOCTH Harpy3ku (B
OCHOBHOM PEaKTHBHOI)

1. ITpumeneHue OBICTPOICHCTBYIOIINX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH
(UPM).

2. Pa3encHust Harpy3KH (C MOMOIIIBIO
CIIBOCHHBIX PEaKTOPOB,
TpaHchOpMaTOPOB C PaCIICIUIEHHON
OOMOTKOM H T.JI.).

Koaddumnment
HCCUMMCTPUH I10
00paTHOM WK HYJIEBOM
MOCIIEI0BATEIHHOCTH

Hcnonap3oBanue
0J1HO(a3HBIX HArpPy30K
OOJILIION MOIIIHOCTH

1.CummeTprudHOE pacnpeaencHne
0HO(a3HBIX HArpy30K MEXKAY (pazamH.

2. [IpuMeHeHrne CUMMETPUPYIOLIUX
YCTPOMCTB WJIK CXEM
CUMMETPUPOBAHUS.

IIpoBansl unu
IIPEPBIBAHMS
HaIpsKEHUs

ABapuifHble CUTYyaIluH,
OmMOKY TIepCcoHaa 1
JIOXKHBIE cpadaTHIBAaHUS
3alUT, OTKIIOYEHUS U3-3a
HIEPETPY30K

HpI/IMeHeHI/Ie JJIs1 OTBETCTBEHHBIX
noTpeduTenel cucteM
rapaHTHPOBAaHHOTO OecrepeOoiHOro
anekTponutanus Ha 6a3e UBII u
AN3CIbHBIX BHGKTpOCTaHHHﬁ.

NmnynbcHbIE TOMEXU
BBICOKOTO YPOBHS,
NepeHaIpsHKeHUS

KommyTanuonnbie
MPOILIECCHI, rpo3oBast
NEeATENLHOCTD

Opranu3anys Ha 00bEKTE
MHOFOCTynquaTOﬁ 3alIUTHhI OT
MepEeHANPSIKEHUM.
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[Ipu mpoBeneHUM NPUEMO-CAATOYHBIX HCIBITAHUN HEOOXOJUMO BBIMOJIHUTH
u3MepeHust kauecTna sekrponutanus 0,4kB.

133ammTa OT 3JIeKTPOMATHUTHBIX MOJIel PaM0YaCcTOTHOIO JUANA30HA

13.1 Ha »Tame mnpeanmpoeKTHHIX H3BICKAHUM JIOJDKHBI OBITh IPOBEICHBI
U3MEpEeHUsl MoJied pauoYacTOTHOIO JUara3oHa OT BHEIIHUX UCTOYHUKOB B MECTE
pa3MeIIeHUs SIEKTPOCETEBOTO0 0OBEKTA.

VcxomHBIMU TaHHBIMH SIBIISIFOTCS:

- MOITHOCTh M YACTOTHBIA JWANa30H TEPEHOCHBIX W CTAIlMOHAPHBIX
paauonepeaaonuX CTAaHINN, KOTOPbIe TPUMEHSIOT Ha AJIEKTPOCETEBOM OOBEKTE;

- TAaHHBIE O CTPOUTEIHLHBIX KOHCTPYKITUSAX 3[IaHUH;

- TUII IKa(OB.

13.2 MecTo pacnoyioKeHHUs! CTAallMOHAPHBIX YCTPOUCTB CBSI3U, IPUMEHSIEMBIX
Ha OOBEKTE, HEOOXOIUMO BBHIOMpATh (HA OCHOBAaHMHM PACUYECTOB) TaKUM 00Opa3oM,
4YTOOBI YPOBEHb HANPSHKEHHOCTU 3JEKTPOMATHUTHOTO TOJISI B MECTE pa3MEIICHUs
BTOPUYHOTO OOOpYIOBaHMS HE MPEBBINIA] JOMYCTUMBIX 3HA4YeHHH  (CM.
[Mpunoxenue B).

st NEPEHOCHBIX  PAJAMOIEPENAIONIMX  YCTPOMCTB  HEOOXOIUMO
yCTAHABJIMBATh OTrPAaHUYCHUS (B 3aBUCMMOCTH OT MOIIHOCTH YCTPOMCTBA) TIO
WCITOJIP30BAHUIO UX B MECTaX PACIIONIOKEHUS BTOPUIHOTO 000Dy T0BAHHUS.

Ecnmu mo pesynpTaTaM mpeanpoeKTHBIX W3BICKAHUN YPOBHU HAMPS)KEHHOCTH
PaAMOYaCTOTHBIX JJICKTPOMArHUTHBIX TOJIEH OT BHEUTHUX HCTOYHUKOB, C YYETOM
€CTECTBEHHBIX DKPAHOB, BBINIE JOMYyCTHUMBIX 3HAYEHUH, HEOOXOIUMO MPUMEHSTH
JOTIOJTHUTETHHOE SKPAaHUPOBAHUE!

- 3MaHUI/TIOMETIIEHHI, B KOTOPBIX pa3MenaeTcsi BTOPHYHOE 000PYI0BaHNE,;

- BTOPUYHOTO 00OpYA0BAHMUS.

13.3 Opguum wu3 Haubojee TMPOCTBIX W HU3ZKO3ATPATHBIX CIIOCOOOB
HKPAHUPOBAHUS OT BBICOKOYACTOTHBIX IMOJIEH - 3aKJIaJIka B CTEHbI 3/JaHUS CETKH U3
CTAJIbHBIX MPYTheB (IraMeTpoM okojio 5 Mm) ¢ marom 10-15cm, mpuueM Kaxkabii
NPYT HAa KOHIAX MPUCOEAUHSIETCS K coceHUM. [Ipu mog00HOM BBIIOJIHEHUH MOKET
OBITh JOCTUTHYT KOA(PUIIMEHT 3aryxaHus MarHutHoro moss ot 15 mo 30 ab B
nuarma3one yactoT oT 10 xI'ir o 30 MI'; oH 3aBUCHAT OT KayecCTBa BBIIOJIHEHHUS
COCIMHCHUN MEXAY MPYThIMU, MEXKIY NPYThIMH U METATUIOKOHCTPYKIIUSIMH U
HAJIMYHS CTPOUTENBHBIX NMPOEMOB (OKOH, ABepel, u T.11.). [pyroit HU3K03aTpaTHBIN
Croco0 DJKPaHWPOBAHUS - ATO MPUMEHEHHWE CETKM W3 TOHKOW MPOBOJOKHU. Bes
BHYTPEHHSSI TTOBEPXHOCTh MOMEIIEHUN AOJDKHA OBbITh 3aKpbiTa ceTkoi. IIpu atom
JOJDKHBI OBITH BBITIOJTHEH HAJEKHBIA AJIEKTPUYECKUN KOHTAKT IO TEPUMETPY
MEXIy JHCTaMH CETKH, a TakkKe C DJIEMEHTaMH CHUCTeMbl YpPaBHUBAHUS
MOTEHIUAJIOB.

Mertannuueckue mkadpbl 6€3 OTBEPCTUH 00ECNEeUrnBAIOT SKPAHUPOBAHUE OT
AIIEKTPOMATHUTHBIX TMOJIEH PalnO4acTOTHOTO JIMana3oHa J0 JAOMYCTUMBIX YPOBHEH.
Pa3mepbl 1OMyCTHUMBIX OTBEPCTUH 3aBUCAT OT YAaCTOThl BO3JEHCTBYIOLIETO MOJI,
pPacCTOsTHUE 3JIEMEHTOB aIapaTypbl OT OTBEPCTHS U T.I1.
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B kauecTBe OpPHMEHTUPOBOYHBIX OIIEHOK CIIEyeT MPUHUMATh, YTO Jt0Oas
HEOHOPOJHOCTh B BHUJE OKOH, IIEJeH M T.I. JIONMYCTHMA, €CIU €€ HauOOoJbIIne
JIMHENHBIE pa3MePhbl HE MPEBBIIAIOT ACCATOM YACTH MUHHUMAIbHOW JJIMHBI BOJIHBI
Bo3/cicTByromero nojs. Hampumep, mns 1 I'T'n (nuama3oH coToBBIX TeaehOHOB)
MUHHMMAaJbHbIE JOMYCTUMBIE pa3Mepbl OTBepCTUs cocTaBisoT 30mmM, mist 500 MI'
(mmarmas3oH pagroNIeperoBOPHBIX YCTPOUCTB) - 6QMM.

Jns  SKpaHUpOBaHUS CMOTPOBBIX OTBEPCTUM PEKOMEHIYETCS MNPUMEHSATH
CIIEIIMAJIBHBIE CTEKJIA: C MPOBOASUICH TNICHKOW WA C aPMUPOBAHUEM METALUIMYECKOU
CETKOM.

143ammuTa 0T MATHUTHBIX I10JIeil IPOMBIIIJIEHHOH YaCTOThI

14.1 Eciin oOecrieuyuTh ONYyCTHUMbIE YPOBHU HANPSHKEHHOCTH MAarHUTHOIO
NoJisi B MECTax pa3MEIIeHHUs] BTOPUYHOIO OOOPYJIOBaHUSA 32 CYET KOMIIOHOBKHU
00beKTa HEBO3MOXXHO, NMPHUMEHSIOT TEXHUYECKUE PEeIIECHUS MO 3KPAHHUPOBAHUIO
MCTOYHUKOB MAarHUTHBIX MOJIEH WM BTOPUYHOTO 00OPYAOBAHUS U KaOese.

14.2 TlpumeHeHue sl SKpPaHUPOBAHUS CTaJbHBIX PEIIETOK OOECreyuT
3aTyxaHW€ MAarHUTHOTO TIOJSI HU3KOM YacTOThl JHIIb JO HECKOJbKUX Ab.
Hcnonb30BaHre CTAIBHBIX IJIACTUH WIIH JIMCTOB OoJiee a3 dextuBHo. Koaddumment
DKPAHUPOBAHUS 3aBUCUT OT TOJIIMHBI JIUCTAa M MArHUTHOM TNPOHUIIAEMOCTH
Matepuana. l[lpu WCHOMB30BaHUM CTAJTBHOTO JHCTA TOJIIUHOW 2,5 MM C
OTHOCUTETFHON MarHuTHOW mpoHmmaemMocteio okosio 1000, ob6pasyromiero
HEMPEPHIBHYI0O MArHUTHYIO II€TIh BOKPYT HMCTOYHHWKA WJIM TPUEMHUKA TIOMEX,
BenuunHa kod(durmenta 3atyxanust coctaBuT oT 10 mo 20 nb. Eciu marauTHas
[eNb HE 3aMKHYTa, €€ MarHUTHOE COINPOTHBIEHUE OCTACTCA 3HAYUTENIbHBIM, a
3HaueHue kodddurmenta He npesbimaeTt 10 ab.

14.3 3nayuTenpHOE YIYUIICHHE SKPAHUPYIOIIUX CBOMCTB MOXKET OBITh
JOCTUTHYTO MpPHU NMPUMEHEHUH CTaJIM C OPUEHTUPOBAHHON BHYTPEHHEH CTPYKTYypOu
(HanpuMep, TpUMeEHsIeMOH B TpaHchopmaTopax).

Ha Hu3kMX yacTtoTaXx OOBIYHO TNPUMEHSAIOTCS SKpPaHbl W3 MaTEpPUAOB C
OONBIION MAarHUTHOW MPOHUIAEMOCThI0. B Tabnuue 7 mnpuBeneHbl JaHHBIE O
MaTepHuanax, IPUMEHIEMBbIX ISl MATHUTHBIX SKPaHOB.

Tabnuma 7
Marepuasnsl, (PUMEHSIEMBIE ISl MATHAUTHBIX SKPAHOB
Haszeanue marepuana MaruuTHas NpOHULIAEMOCTB, U , 0.€.
MiriomeTain 19000
79HM (nepmasuioit) 25000
49 KF2VI (crasn) 8000

[TomMuMoO 3TUX MaTEpHAJIOB ISl MATHUTHOT'O SKPAHUPOBAHUS IPUMEHSIOT:

*hoNbry M3 pasiuYHbIX cIiaBoB TodmuHOM oT 50 mo 150 MM (MOXHO
IPUMEHSTHh HECKOJIBKO CJI0€B (POJIbIn);

* MAaTHUTHBIN JKpaH W3 JIGHT aMmopdHoro merammmieckoro cruiaBa (AMC),
MPEIHA3HAYECHHOTO JJIsl JIOKAJIBHOTO SKPAHMPOBAHUS MOCTOSHHBIX W TIEPEMEHHBIX
MArHUTHBIX ToJieH (mpexacraBiasieT coOOH THOKWH JIMCTOBOM MaTepuan TuIla
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"Poroxka" MOJIOTHAHOTO TEperieTeHusl, U3roToBJAeHHbIH u3 JeHT AMC Mapku
KHCP, mupunoi 850-1750vMm, Tomamuuoit 0,02 - 0,04vm);

*JIMCTBI W  JIGHTBl U3 MeTaJula C  pa3IM4YHbIMH  MarHUTHBIMHU
MPOHUIIAEMOCTSMHU.

XapakTEepUCTUKU M3roTaBivMBacMbiXx B Poccum marepuanoB C  BBICOKOH
MarauTHO# nponuriaemoctsio npuBeAeHsl B 'OCT 10160 «nnaBbl Mpeu3uOHHbIE
MarHUTO-MSITKHE.

14.4 DxpanupoBanue HHPOPMAIMOHHBIX Kaleneil, kabeneil cucrtem
OXpaHHOM M TOKapHOW CHUTHANIMU3AIMH PEKOMEHIYETCS OCYIIECTBISTH MYyTEM HX
IPOKJIAJAKU B TOJCTOCTEHHBIX METANIMYECKUX TPyOax, MPUCOECAUHEHHBIX K 3Y C
JIBYX CTOPOH.

153ammTa oT pa3psaoB CTATHYECKOI0 JJIeKTPUYECTBA

15.1 [ns mnpoBeneHUs pacueToB AIIEKTPOCTATHUYECKUX IOTEHIIMAJIOB
HEOOXOIMMO WMETh [JaHHbIE O XapaKTePUCTUKAX HAIOJIbHOTO TMOKPHITUA B
MOMEIICHUH, TJI€ YCTaHOBJIEHO BTOPUYHOE 000pPYI0BaHNE, U BO3MOKHBIN TUAMa30H
WU3MEHEHHS BJIQKHOCTH M TEMIIEPATYPhI BO3IyXa B IIOMEIIICHHH.

15.3 C mnomompio craHgaptHou mporpammbl Mathcad paccunTeiBaroT
NOTEHIMAJl Oleparopa W CPaBHUBAKOT C JIOMYCTHMBIMH 3HA4YCHUSMH (CM.
[Mpunoxenne b). MakcumanbHOE YCTaHOBHBILIEECS 3HAUCHHE IOTEHIMAIIA
onepatopa (U, B) onpenensieTcst u3 BhIpakeHHUS:

mtn

ol 3 3 g

2 2 2 2
W m=0n=0 (. yipn+ g+ LIpT (le +(m+1)
w L4 11 12

I jo - IIOTHOCTh TOKA SJIEKTpH3amuu [MKA/M?], KOTOpasi B OOBIYHBIX YCIOBHSX
meree 10 MxA/M? /6/, ys=llps [1/OM] u W=1llpy [L/Om:M] - ymenbHsIe
MIOBEPXHOCTHAsI U O00BEMHAS MPOBOJUMOCTH MaTepuasa mokpwitus, l; , I, u h -
pa3Mepbl TOKPHITHS B €r0 TOJIIIHHA [M].

dopmMyITy MOXKHO UCIIOJIB30BATh TAKXKE IS OIICHKH IMOTEHIIMAA OllepaTopa B
cilydae, €CiM OH PACIOJIOXEH Ha TOKOMPOBOJAIIEM IOy B Pa3IMYHON OOYBH.
Bmecro mapamerpoB HamosibHOro mokpeitus (YW, VS, h, | u |,) B Bepaxkenus
MOJICTABIISIFOTCSL  [TapaMeTPhl IMOMOIIBEI OOTHHOK. [lpum pacuérax WCIONB3YIOT
IKCIIEPUMEHTAIBHBIE 3aBUCMOCTH Yy U Ys OT OTHOCUTEIHHON BIIAXXHOCTH BO3JyXa
W (%).

J11st pruOIIMKEHHBIX OIEHOK MOKHO BOCTIOJNIB30BATHCS TAHHBIMU TAOJHUIIBI 8.

15.4 Ilpm npoBeneHHH 3amMTHBIX Meporpusastuid ot CD  ciuenyer
pykoBoacTtBoBatbcs  TpeboBanmsimu ['OCT 12.4.124 &penctBa 3amuThl OT
CTaTUYECKOro 3MeKTpudecTBa. OOIIe TEXHUIECKHE TPEOOBAHUSY.
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15.5 Meroapl 3amUTBl OT CTATHYECKOTO JJICKTPUYECTBA, KOTOPBIC HE
MO3BOJISIOT HAaKaruMBaThes 3apsaam CO Ha TUAJICKTPUKAX U Telle YSIIOBEKa:

* YBEIIMYCHHE OTHOCHTEILHOH BIQKHOCTH BO3JyXa B IOMEIICHHH [0
65+75%;

* IPUMEHEHNE AHTUCTATUICCKUX JIMHOJIEYMOB, HACTUJIOB, KOBPUKOB, MaTOB;

* UCTIOJIb30BaHUE MTEPCOHATIOM aHTUCTATHYCCKON OJCKIbI (XaIaToB, KypTOK),
AHTUCTATUYECKOW 00YBH HMJIM MOJIOCOK 3a3eMJICHUS, 3aKPEIUISICMBIX Ha JIFIOOOM THIIC
00yBH,

* 3a3eMJICHUE TEPCOHANIa TIOCPEICTBOM KHCTEBBIX OpAacieTOB C IIAPHUPHBIM
KOHTAaKTOM H 3a3€MJISIONINM KOPJOM, TMPHUCOCAUHSIEMBIM K 3a3eMIISIONMIEMY
YCTPOUCTBY.

Tabmuia 8
JlaHHBIE O TOTEHIHAJIAX CTATHYECKOTO JIEKTPUUYECTBA JJISI PA3TUIHBIX
HATOJLHBIX MOKPBITHI

No XapakTepucTrka XapaKkTepucTUKa HawnGonpmmii CreneHb
n/ml | HamoJLHOTO TOKPBITUS OJIeXkIBI M 00YBH MTOTECHIIUAT KECTKOCTU
oreparopa oreparopa UCTIBITAHUI
kB KOHT. / BO3I.
1. CunTeTnueckoe CunreTnueckue
MOKpBITHE oJexaa U 00yBb
(xoBpoOJHH), 30xB XY/ X
ITOKPBITBIN JJAKOM
MapKeT
2. Cunrernueckoe Cunrernueckas
MOKPBITHE ONIeKIa U KOXKaHas
(koBpoNHH), 00yBb 3B XX
MOKPBITHIN JTAKOM
mapKer
3. OObIuHBII CuHTeTHYeCKHuE
(BUHUITOBBIIA) oJllex1a U 00yBb 1%B X/l4
JMHOJIEYM
4. ToxomnpoBoasmue CuHreTnueckue
(6eToHHBIC) TTOJTBI oJeKaa U 00yBb
WIH 12«xB X/l4
AHTUCTATUYECKUI
JTUHOJICYM
5. OObIuHBII CunTeTnueckas
(BUHUIIOBBIIA) OJIeXK/1a ¥ KOXKaHast 8xB 4/3
JIUHOJICYM 00yBb
6. TokomnpoBosime CunTeTnyeckas
(6eToHHBIC) TTOJTBI OZIEXK/Ia U KOYKAHAS
17001 00yBb 6xB 3/3
AHTUCTATUYECKUI
JTUHOJICYM
7. CuHreTnueckoe XnomyaroOyMaxHast
MOKPBITHE ONIeKIa U KOXKaHas 4B /2
(koBpoNHH), 00yBb
MOKPBITHIN JTAKOM
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No XapakTepucTuka XapakTepucTUKa HawnGonpmmii CreneHb
n/n HATIOJLHOTO MOKPBITHUS OJICXkIBI M 00YBH MTOTECHIIUAT KECTKOCTU
oreparopa oreparopa UCIBITAaHUN
kB KOHT. / BO3/I.
MapKeT
8. OObIUHBII -« -
(BMHUITOBBIIA) 2xB 1/1
JTUHOJIEYM
9. ToxompoBosiye -« -
(6eToHHBIE) TIOJTBI
I 0,5B 1/1
AHTUCTATUUYECKUMN
JITHOJIEYM

X- cmeuuanbHas CTENEHb JKECTKOCTH, ycTaHaBiauBaeMas AQ MO COINIaCOBAHUIO C MPOU3BOJIUTEIEM
YCTPOMCTB.

15.6 AHTHCTaTUYECKHE HAMOJBHBIC TIOKPBITHS, BBITYCKAEMBIE B HACTOSIICE
BpeMsi, MOAPA3ACISAIOT HA TPU TPYIIMbl, B 3aBUCUMOCTH OT HUX BJIEKTPUUECKOTO
COIIPOTHUBJICHUS

- AaHTUCTATUYECKUE WM aHTUCTATUKH - COIPOTUBIICHUE HE OoJiee 10°0wm;

- TOKOPACCEUBAIOIINE WIIM TUCCUTIATUBHBIC - COTPOTUBIIEHUE OT 10 1o 108 Om;

- TOKOIIPOBOASIINE WIIM 3JECKTPOIPOBOJIHBIC - COMPOTUBIICHUE OT 10° - 1P Om
(MPUMEHSIIOT BO B3PBIBOOIMACHBIX TOMEIICHHUX).

[Ipn ykmagke HTUX MOKPBITHM HEOOXOAUMO YETKO PYKOBOJCTBOBATHCS
pEKOMEHAAIMAMU TPOU3BOJUTENISI M HUCIOJB30BaTh TOJIBKO YKa3aHHbIE B
TEXHHYECKOM OIMCAHUU IMOKPBITUS KJIeH (KOHTAKTHBIC MIIA JJICKTPOIPOBOISINNE) U
JIOTIOJTHUTEIbHBIC MaTepHralibl (MEIHBIC JICHTBI, IIPUCOCTUHAEMBIC K 3a3EMIISIOIIICMY
YCTPOMCTBY 3[IaHUs, 3A)KHMBI, IIPOBOJTHUKHA U T.1.).

15.7 Bpibop cpeAcCTB 3amMTBl OT CTAaTHYECKOTO JJIEKTPUYECTBA CIIEAYET
OCYIIECTBIISITh Ha OCHOBAaHWUW TEXHUKO-DKOHOMHYECKHX pacdeToB. B Tabmmie 9
MIPUBEJICHBI CPAaBHUTEIbHBIC JAHHBIC 10 3aTpaTaM Ha HamoJibHbIe MOKphITHS PII] ¢
IJIOIIA/IBI0 MEXKTY psiIaMu TTaHeen (2x10)1v12.

Tabmuia 9
CpaBHI/ITeHBHBIC JAHHBIC 110 3aTpaTaM Ha HaIIOJILHBIC IMOKPBITHUA
Ne Hcnons3yeMble MaTepHUalIbl U UX U OpueHTHpOBOYH
- Max pacH.
XapaKTEePUCTUKHU b€ 3aTPAThI
/1 p p kB p
pyo.
1 Beronuslie mosbl 0€3 HOKPBITHSL. MeHee
p 5 10 000
2 Hanomnbnas mmutka 10x10cm2 ¢ 50 000
TOKOIPOBOASAIIMM (LIEMEHTHBIM) [IIBOM. MeHee
6
3 [TanenbHBIN (GaTbIIION C
AHTUCTATUNYCCKUM HOKpBITI/ICM
0,2 560000
pv = 10°°0m-Mm, h=2-10%m.
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Hcnonb3yeMbie MaTepranibl U UX OpHEeHTUPOBOYH
Ne XapaKTePHUCTHKH Unax pace BIC 3aTPAThI
n/m kB 5
pyo.
4 AHTHCTaTHYECKMIA THHONIEeYM «Tarkett»
= . =/ 3
pv =10 Om-M, h=2-10°w. 0,020 160 000

16 ABTOpCKHIT HAI30p 32 BHINOJHEHHEM MPOEKTA U IPUEMO-CIaTOYHbIE
HCIBITAHUS

16.1 Tlpu npoBemeHWH aBTOPCKOTO HAA30pa HA ITalle CTPOUTEIHCTBA H
MOHTa)Xa JIOJDKEH OBITh OCYIIECTBIIEH KOHTPOJIb!

- COOTBETCTBUA 00bEMA pabOT MPOCKTHOM TOKYMEHTAIINH;

- KadecTBa paboOT MpH pean3aliii TEXHUYECKUX PEIICHUH M0 00ECTICUCHUIO
SOMC.

- BBITNIOJIHEHUS TPeOOBAaHUM IO MOMEXOYCTOMYMBOCTU MJIsi BCEX BO3MOXKHBIX
AIIEKTPOMATHUTHBIX BO3JEUCTBUII B COOTBETCTBHUM C YCTAaHOBJIEHHOW CTENEHbIO
KECTKOCTH HCIBITaHUN (0 TEXHUYECKOW JOKYMEHTAIlMd Ha BTOPHUYHOE
000pyI0BaHKE U YCTPOWMCTBA CBSI3H);

- BBINIOJIHEHUS 3a3€MIISIIOLIETO YCTPOMCTBA B COOTBETCTBUHU C MPOEKTOM H
cobmmoaenus yciaosuit OMC;

- oOecrnieueH s 3alIUThl OT BTOPUYHBIX BO3JIEHCTBUI MOJTHUH,

- oOecrnieueHus 3auThl OT UMITYJIbCHBIX TIOMEX;

- oOecrieueHus 3alTUThl OT CTATHYECKOTO YJIEKTPUUYECTBA;

- oOecrnieueHus 3anuThl OT MAaTHUTHBIX MOJIEH;

- BbImoiHeHUs TpeboBannid OMC I cHCTEMBI  3JIEKTPONUTAHHUS
MOCTOSTHHBIM U TIEPEMEHHBIM TOKOM.

16.2 Ecniu ipu IpOBEICHUH aBTOPCKOTO HA/I30pa YCTAHOBJIEHO, YTO YCIIOBUS
OMC He BBIIOJHSIOTCS B TMOJHOM O0BEME, TO JIOJDKHA OBITh BBIMOJHEHA
KOPPEKTUPOBKA MIPOEKTA.

16.3 Tlpuemo-ciaTtouHble MCHBITAHUS JOJDKHBI OBITh MPOBEACHBI HA HdTarie
yCKO-HAJIaJOYHbIX padoT.

JlomxHa OBITh TIPOBE/IEHA JIMAarHOCTHKA 3a3eMJISIOIIET0 YCTPOMCTBA U
AIIEKTPOMATrHUTHON 0OCTaHOBKH.

JINarHOCTUKY  COCTOSIHUS ~ 3a3€MJISIIOIIET0  YCTPOWCTBA  NPOBOJSAT B
cootBercTBUU ¢ P/ 153-34.0-20.525-0UIpoBepstor cooTBeTcTBHE 3Y MPOESKTHOM
JOKyMEHTAIlMM W HaJu4he aKTOB MPUEMKH CKPBITHIX padoT. [lo pesymapraTam
JTUArHOCTUKU COCTOSTHUSI 3a3€MIISIIOIIETO YCTPOMCTBA JIOJDKHBI OBITH O(OpPMIICHBI
cootBercTBytOMIME [IpoTokonsl, u coctarinen [Tacnopt Ha 3Y.

Huarnoctuky obecneuenns OMC npoBoasT B coorBeTcTBuu ¢ CO 34.35.311-
2004.

[lo pesynpraram guarHoctuku OMO  1OKHBI  OBITH  O(OPMIICHBI
cooTBeTcTBYIOIIME [IpoTOKONBI U caenaHo 3aKOYeHUE O BBIIOJHEHUM YCIOBUMN
OMC gans BTOopuyHOTO OOOPYJOBAaHUS H CHUCTEM CBSI3M IO BCEM BHUIAM
AJIEKTPOMArHUTHBIX BO3JCUCTBUU.
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Ecnu npu npoBeneHUM NpUeMO-CAATOYHBIX HCHBITAHUM YCTaHOBJIEHO, YTO
ycioBust OMC He BBITIONHSIOTCA B IOJIHOM 00bEME, TO JIOJKHBI OBITh pa3padoTaHbl
U peaM30BaHbl JOMOJHUTENIbHbIE TEXHUYECKHE pEeHIeHUs MO0 YCTPAHEHUIO
BBISIBJIEHHBIX J€()EKTOB.
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[Tpunoxenue b
IloMex0ycTOYMBOCTH BTOPUYHOI0 000PYAOBAHMS U CHCTEM CBSI3HU

TpeboBanusi MO MOMEXOYCTOMYMBOCTH BTOPUYHOTO OOOPYIOBAHHS W
YCTPOMCTB CBSA3HM, MPUMEHSIEMBIX Ha JJCKTPOCETEBBIX OOBEKTaX, YCTAHOBICHBI B
['OCT P 51317.6.5.YpoBHH YCTOMYHMBOCTH K 3JEKTPOMArHUTHBIM BO3JCHCTBHSIM
SIBJISTFOTCSI OCHOBHBIMH HOPMATUBHBIMU TTapaMeTPaMHU P BHITIOJTHEHUN MTPOCKTA.

HcnbiTanuss Ha TIOMEXOYCTOWYMBOCTH JIOJDKHBI TIPOBOJIUTHCS JUISI  BCEX
noptoB ycrpoiicta (TC) (puc.b.1).

{opTol anekTpoONUTaHKA MopT kopnyca CurHankHee noprbi
BxogHoR/BrXOAHGH NOPT
ANSKTPONNTAHUSA NEPEMEHHOIo NokaneHbie coenuHeun
Toxa Moneente coeanHeHUA

TC COBAMHEHNA ¢ BEICOKOBONLTHLIM
BroaHoi/BLIXOAHOK NopT oBopyposaHmen
SNOKTPONUTAHUA NOCTORHHOMD = CoeAMHEHUA ¢ MUHUAMK CBAIM

TOKa

MOPT (YHKUMOHANEHOD 3a3eMITEHUS

Puc. b.1 Bunbr noptos

[TopT - rpanuna mexay TC 1 BHEUTHEH IEKTPOMAarHUTHOW cpenoit (3akum,
pa3beM, KIIeMMa, CTHIK CBSI3U H T.II.).

[Topt xopmyca - pusnyeckas rpanuna TC, yepe3 KOTOPYIO MOTYT U3ITy4aThCs
co3znaBaemble TC Wiy NpOHUKATh BHEIIHUE 3JIEKTPOMArHUTHBIE OIS,

[lopt moaxmioueHus kabens - MOPT, B KOTOPOM MPOBOJHUK WM Kabelb
noakitoyaercss k TC. K mopram mnojkitoueHus Kalesdass OTHOCST. MOPThI
AIIEKTPOIUTAHUS, CUTHAIbHBIE MTOPTHI U MOPTHI (PYHKITMOHAILHOTO 3a3€MJICHUS.

JlokanbHble coenuHeHus: [IpoBoauuku unu kadenu, noakiatoueHHbie Kk TC,
(GYHKUMOHUPYIOIIMM B YCIOBUAX MATKOW 3JIEKTPOMArHUTHONM OOCTaHOBKH WIIH
AIIEKTPOMATHUTHON OOCTAaHOBKH CpEHEN KECTKOCTH

* HE MOAKJIIOYEHBI HETIOCPEACTBEHHO K CUJIIOBOMY 000pYAOBaHUIO;
* HX JJIMHBI HE MPEBBIIIAIOT HECKOJIBKUX JECATKOB METPOB,;
* HCHOJb3YIOTCA IS LEJIEeH CBSI3U B MPEAENaxX OJHOIO 3/1aHHUS.

[ToneBbie coeauHenusi: [IpoBonHUMKM WM Kabeld, MOJAKIIOYEHHbIE K 000-
PYIOBaHMIO, PAa3MEUICHHOMY Ha TEPPUTOPUHU MOACTAHIIMM TPHU HAIUYUU OOIen
CHUCTEMBbI 3a3€MJICHHS.

CoenuHeHusi ¢ BBICOKOBOJIBTHBIM 0OOpyaoBaHueM: KaOenu, mposiokeHHbIE
OT KOHTPOJIbHO-U3MEPUTENBHON anmnapaTrypbl K BHICOKOBOJIBTHOMY OOOpYIOBAHHIO
(aBTOMaTHYECKMM BBIKIIIOYATENSIM, TpaHchopMaTopaM ToKa, TpaHchopmaropam
HaNpsHKSHUsS, 000PYA0BaHUIO TIEPEIaYl JAHHBIX 110 CHIIOBBIM JIMHUSIM).
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Coenunenus ¢ auHusAMU cBsizu: KaOenu CBsi3W, BBIXOMSIIME 32 TMPEIEIbl
pacrnpe/ieiecHHONM CHUCTEMbl 3a3eMJICHUSl SJIEKTPOCTAHIMM WM TOJCTAHLMUM IS
HETOCPEJCTBEHHOT0 coenHeHus (0e3 MPUMEHEHHUs CPEIICTB 3alUThl OT MOMEX) C
CHUCTEMOU MPOBOAHON CBSI3U UJIHU C YJAJICHHBIMH OObEKTAMHU.

[lopr ¢dynkuMoHansHOTO 3a3emiieHus: [lopt moakmroyeHus kabens,
OTJIMYHBIA OT CUTHAJIBHOTO MOPTA M MOPTA DJIEKTPONMUTAHNS, TIPS THAZHAYCHHBINA JJIS
MOJKTIOYSHUS K 3a3€MJICHUIO, IPUMEHSIEMOMY JIJIS TIEJIe WHBIX, YeM oOecIlieueHne
AIIEKTPUYECKON 0€30MTaCHOCTH.

Bunpl coenvHennii Ha TOACTaHIINY MPUBEICHHI Ha puc. b.2.

MOMEUIEHHE ANA YIPABNEHHA Swammum p{:y:um

T e 1 BLICOKOBONETHOR

: 3*93":&0:@“43“ : obopynceanme
1 ! :

1 P

1

— E| mgmnpaauemu:s
1__..‘71 _______ ol | peneiuoih annaparype )

(ananme) g |
annaparyps
YaaneHHoe mm‘g—l——.‘:——. .—'J—. o—-{—c
YCTpORCTBO :
)y 9 *® , @ 29 f . J $ h Cunosbie MuHMM,
i 1 t f I h MCNOMLIyRMBbIe N5
~_1 ] nepepaun curnanos
Zazemneqde | Cuecrema saseMneHun
yAEneHHomo 3
YCTPORCTEA

Puc.b.2 Buabl coequHeHnit Ha MOACTAHIINH
Mecra pazmenienus TC npu onpeaeneHnn TpeOOBaHM IJIs TOPTa KOPITyca, dJEKTPONUTAHUS U
(YHKINOHAIBHOTO 3a3EMJICHUS
H — pa3mernienne Ha BHICOKOBOJIBTHOM MOICTAHIIMH PU OTCYTCTBHH 3aIUTHI OT MOMEX
(HamprMep 37aHuUs JUTS YIIPABJICHUS, PEJICHHON armnaparypsl, MECTa pa3MeIleHHs
KOMMYTAIIMOHHOM arnmapatypsl); P— <aamuiennoe» pasmeiineHue (Ipyu HaTHIUK), HalpuMep
SKpPaHUPOBAHHAS 30HA B 3/IaHUM ISl YIIPABJICHUS.
Buibl coerHeHMH, MOIKITIOYAEMBbIX K CUTHAIBHBIM [TOPTaM:
|— nokanbHbIe (HanpuMep COCAMHEHHS BHYTPH MOMEIICHUS JUIsl yIIpaBieHus); f— monesbie
(HampuMep COeAMHEHHUS B 30HE KOMMYTAIIMOHHOM anmapaTyphl U B 3[JaHHH C PEIICHHON
anmnapaTypoii); h — ¢ BEICOKOBOJIETHBIM 000pYIOBaHHEM (HAIIPUMEP COSITUHEHUS C
ABTOMATHYCCKUMHU BBIKIFOUATEISIMU, TPAHCPOPMATOPaMH TOKA M HATIPSHKEHHS U T. 11.); t— ¢
JIMHUSIMH CBSI3U (HAIpUMep COSTUHEHUS, IPUMEHSIEMbIC TIPU Tepejaye CUTHAIIOB O
BBICOKOBOJIBTHBIM JIMHHSIM M JJIS1 CBSI3M C OTJAJICHHBIMHU YCTPONCTBAMH); P — <GalUIICHHBIC»
coenuHeHus (IpY HAJTMYKMK), HAIPUMEP COSIMHECHHUS BHYTPH YKPaHHPOBAHHOTO MOMEIICHHSI

YPOBHH UCIBITATEIBHBIX BO3JEHCTBUM PEKOMEHIAYEMBIX ISl YCTPOUCTB
yCTaHaBIMBAEMbIX Ha 3JIEKTPOCETEBbIX 00BEKTax MpuBeAeHbI B Tabmuie b.1.

a7



Tabmuma b.1
Bupl ucnipiTaEuii Ha MOMEXOYCTOMYHUBOCTD U TIOMEX0IMHUCCHIO BTOPUIHOTO
000pyI0BaHUS U PEKOMEHIYEMBIE CTEIICHHU KECTKOCTH.

Ne Buj snexTpoMarHuTHBIX HopMmatuBHbIit CreneHb ITapametp IIpumeyanue
H/H BOSI[CfICTBI/IfI W UCHBITAHUH JAOKYMCHT KECTKOCTH
Ha MOMEX0YCTONYHBOCTh WCTIBITAHUI
(Trm
COC/IMHEHYIS)

1 | HanpspkeHUS ¥ TOKA I'OCT 30328-95 - Mot Beex
MPOMBIIUICHHOH 9aCTOTHI MDOK 60255-5 fopToB
npu K3 Ha 3emiio. [IHTATTIs 1 21
HcnpiTanus 35€KTpUYECKOM 20008 - opTos

[IEPEMEHHOI0 TOKA POBOJHBIX
MIPOYHOCTHU U3O0JIALUU ueneif,
(manpspxeHMe B BBIXOJIAIIMX HA
YCTAHOBHUBILEMCS PEXKHUME) U Py
UMITYJIbCHBIM HAIPSHKCHUEM.
IlopT Kopnyca

2 | MarHuTHEIE TOJIS I'OCT P 50648- 100A/m Hns yerpoiicTs

MIPOMBIIIICHHOM Y4acTOThl 0T | 94 5 CT. JKEeCT. (niressHo), HYBCTBHTC/ILHEI
100QA/m X K MATHUTHBIM

CHJIOBOTO 00OPYIOBaHUS B (MBK 61000-4- (xpaTkoBpemero) | momsn

HOpPMaJIbHBIX U aBAPUITHBIX 8). TIi151 MORHTOPOR

peiKUMax. C 3JIEKTPOHHO-

Ha ycroitunBocTh K Jy4eBoii

BO3JICHCTBHIO MATHUTHOTO 2 CT. JKecCT. 3A/M (nuTenbHO) | TpyGKoit

TMOJIs1 TPOMBIIIICHHOMN

JaCTOTBI

3 DJIEKTpOMAarHUTHbIE OIS I'oCT P Mot Beex
paarovacToTHOro auamasona | 51317.4.3-99 YCTPOHCTB.
oT BHEIIHUX U BHyTpeHHux | ((MDK 61000-4-

YCTPOHCTB CBSI3H. 3). He Hnxe 10B/at
Ha ycroitunBocTh K 3 cT. xecrT.

U3ITy4aeMbIM

Paano4YacTOTHBIM 3JIEKTPO-

MarHUTHBIM TOJISIM

4 | UMnynbCHbIE MarHUTHBIE I'OCT P 50649- Has yerpoticTs
TIOJISI OT MOJIHMH U 94 HYBCTBHTCIILHEI
MIEPBUYHBIX ICTICH. (MBK 61000-4- He nmxke 300A/m Ejﬂrﬁfﬂmm’m
Ha ycroitunBocTs k 10-93). 4 cr. xecr.

UMITYJIbCHOMY MarHUTHOMY
TIOJTIO.

5 Pa3zpsnpl ctaTnueckoro I'OCTP Jnst Bcex
AJIEKTPUUECTBA C 51317.4.2-99 YCTPOUCTS.
fiepeoHana. (MBK 61000-4-2- He Hnxe 6KB KOHTAaKTHBIN
Ha ycroituuBocTs K 95, MDOK 60255- 3 er. wecr 5xB BOS,HYMHBIP'I,
paspsiiaM CTaTHYECKOTO 22-2-96).

ANEKTPUYECTBA.
CurnajpHblie OPTHI

6 NmMnynbcHbIE TOMEXH, T'OCT P JlokanbHOE - Jns Beex

51317.4.12-99 Lloneroe YCTPOHCTB.

BO3HHUKAIOIUE IIPpU
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Ne Bun anekTpoMarauTHBEIX HopmaTusHslit Crenens [Tapamerp [Ipumeuanue
/a0 BO3/IEHCTBUI U UCTIBITAHUIN JIOKYMEHT JKECTKOCTH
Ha MOMEX0YCTOMYHBOCTh WCTIBITAHUI
(Tun
COC/IMHEHYS)
KOMMYTAIIHSIX CHIIOBOTO (M3DK 61000-4-12- | 3cr.xect. | 2xB (mposox sems),
obopynosanus 1 K3 Ha 96) (st 1kB (nposoa -nposoxn)
N OJTHOKPATHBIX)
MIEPBUYHOMN CTOPOHE. >
. CT. JKeCT.
Ha ycroliuuBocTts k (st 1xB (nposos -sewa),
KOJIeOaTeIIbHBIM HOBTOPSIOLINX 0,5B (nposon -
3aTyXaroIUM ITIOMEXaM. cs) nposoz)
C
obopynoBanue 4xB(nposon  -3emis),
M 2xB
4 cT. XKecT. npoTHBO(asHOE
(st 2,5«B (mposor -
OJTHOKPATHBIX) 3emuns),
3 CT. JKECT. 1xB (nposon -nposox)
(st
IIOBTOPSAIONINX
Ci
7 | UMnynbcHBIE TOMEXU OT I'OCT P JlokanbHoe Hust Bcex
TOKOB MOJIHUH. 51317.4.5-99 rgzzonx;?::;a 1xB YCTPOHCTS.
Ha yCTOﬁqHBOCTB K (MQK 61000'4'5' Hpogoﬂ -IPOBOJ
MHUKPOCEKYHTHBIM 95). 1cr. xecr. 0.5B
UMITYJIbCHBIM ITOMEXaM llonepoe
o IIpoBox -3ems 2xB
0O0JIBIIION YHEPIHU. 3 CT. KECT.
IIpoBonx -nposoa 1xB
2 CT. KecT.
C
obopynoBanne
M 4xB
IIpoBon -3emis
4 cr. xKecT.
IIposox -npoBoj 2B
3 cT. xKecr.
8 | HanocekyHnmHbie I'OCT P51317.4-| JloxansHoe Hust Beex
HUMITYJIbCHBIE TOMEXH OT 4-99 MDBK 31_‘I:T' KECT. 1xB YCTpOHCTB
0JICBOC
ANEKTPOMEXAHUUECKUX 61000-4-4-95, o
" 4 cT. KecT. 2xB
YCTPOWCTB B CHCTEMax MDK 60255-22-
ANEKTPOTTUTAHHS 4). C
MOCTOSSHHOTO U obopynoBanue
IIEPEMEHHOI0 TOKaA. M 4xB
. Crierr. Cr.
Ha ycroiiuuBocTts k
KECT.
HAaHOCEKYHIHBIM
MMIYJbCHBIM TOMEXaM
9 | Ha ycToifluuBOCTbH K I'oCTP Jnst BCeEX
KOHJIYKTHBHBIM TTomexaMm, B | 51317.4.6-99 CHTHAJIBHBIX
IIOPTOB.
mostoce yactoT ot 150kIt (MDK 61000-4-6-| 3 cr. xecr. 10B P
o 80MTI L. 96).
ITuTaHue NOCTOAHHBIM TOKOM
10 HpOBaJ'IBI HanpsHKEHUs MD3K 61000-4-29 30% @ Tonbko JUIS
60% (0,k) BXOJ/IHBIX
MOPTOB.
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Ne Bun anekTpoMarauTHBEIX HopmaTusHslit Crenens [Tapamerp [Ipumeuanue
/a0 BO3/IEHCTBUI U UCTIBITAHUIN JIOKYMEHT JKECTKOCTH
Ha MOMEX0YCTOMYHBOCTh WCTIBITAHUI
(Tun
COC/IMHEHYS)
[IpepbIBaHUS HAMIPSKEHUSI 100% (0,5)
11 | Ha YCTOWYUBOCTH k | TOCT P 51317.4.174 He HmXe [Mynbcamym He | Jus BCEX
yJIbCALIM HATPSKCHHS 2000 MDK 61000-4-| 3 .. yecr. | BbmuE 10%. HOPTOB
17-99). MU TaHKS
MOCTOSIHHOTO TOKa. HOCTORHHOTO
TOKa.

12 | KOHIYKTUBHBIC TOMEXH OT I'OCTP He nmxe 10B (amrenbro) | M BCEX
BHEIIHUX U BHYTPEHHUX 51317.4.16 - 2000 3cr.xeer. | 1008 (Io) fiopTos
HCTOYHHUKOB. (MDK  61000-4-16- [THTaHuA
Ha YCTOWYUBOCTH K | 96)- SO OMIHOTO

TOKa.
KOHIYKTUBHBIM IIOM€XaM B
nojyoce vactot ot 0 go 150
Kkl 1.

13 | UmnynbcHBIE TOMEXH OT I'OCT P Host BCEX
TOKOB MOJIHUH. 51317.4.5-99 3Hp°B°H e TopTOB
Ha ycroiiunBocTh K (MBK 61000-4-5- oT. RecT. 2xB Egg::::mm
MHKPOCEKYHIHLIM 95). Tposoz -nposox 1B TOKA.
HUMITYJIBbCHBIM IIOMEXaM 2 CT. XKeCT. K
00JIBILION SHEPTHUH.

14 | HanocekyHHbBIE I'OCT P51317.4-| 4 cr. xecT. 4xB Hns BCEX
HUMITYJIbCHBIE TOMEXH OT 4-99 MDBK TopToB
ANEKTPOMEXAHUUECKUX 61000-4-4-95, Egg:g::mm
YCTPOHCTB B CUCTEMAX MD3K 60255-22- TOKA.
AJIEKTPOITUTAHUS 4).

ITOCTOSTHHOTO U
MEPEMEHHOT0 TOKaA.

Ha ycroiiuuBocTts k
HaHOCEKYHTHbIM
VMMITYJIbCHBIM IIOMEXaM

15 | KoHnyKTUBHBIE TIOMEXHU OT IoCT P Hns BCEX
BHEIIHUX U BHYTPEHHUX 51317.4.6-99 TopToB
HUCTOYHHKOB. (MBK 61000-4-6- Egg:g::mm
Ha ycroitunBocTsb K 96). 3 o1 KECT ToKa.
KOHJIYKTHBHBIM [IOME€XaM, B 10B
nosoce yactor oT 150k 11
1o 80MI .

16 | UMmynbCHBIC TOMEXH, I'OCTP st BCEX
BOBHHKAIOIIHE [IPH 51317.4.12-99 4 cT. KecT. 4kB (nposox -semns), | OPTOB
cowyrawns owtonoro | (VKB1000412) |, (00| 24 s e et
OGOPYHOBaHHH u K3 Ha 3 CT. XKecT. sems), 1kB (mposox | Toka.
MEPBUYHOMN CTOPOHE. (st ~TIpoBox)

Ha ycroitunBocTs Kk TIOBTOPSIOIINX

KOJIe0aTEIbHBIM

CcA
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Ne Bu snekTpoMarHUTHBEIX HopMmaTtuBHBIHI CreneHb TTapame ITpumeuanne
Tp p pameTp Y
/a0 BO3/IEHCTBUI U UCTIBITAHUIN JIOKYMEHT JKECTKOCTH
Ha MOMEX0YCTOMYHBOCTh WCTIBITAHUI
(Tun
COC/IMHEHYS)
3aTyXarUUM IIOMEXaM.
I[IuTtanue nepeMeHHBIM TOKOM
17 | IIpoBasbl HATIPSHKEHUS MDK 61000-4-29 30% (58epuooB) Tonbko JUTSE
60% (1nepuon) BXOJIHBIX
TTOPTOB.
[IpepriBanus HanpsHKEHUS 100% (5nepuomoB)

18 | Ha ycroiunBOCTb K I'OCT 29280-92 Tlnst BCEX

FapMOHHKAM U (MBK 61000-4, HOPTOB

MOBK 61000-4-13). [TUTaHMS
WHTEPrapMOHHUKaAM, K

MIEPEMEHHOTO
CUTHaJIaM CHCTEM ToKa.
TEJICYIIPABJICHUS U
CUTHAJIM3alluH B
B cooTBeTcTBHH C PEKOMCHAAIUAMUA

HaIpsHKEHUU CEeTU nactosmux MY.
MEPEMEHHOTO TOKA.
Ha ycroitunBocTth Kk T'OCT P 51317.4.14
KOJIeOaHUSIM HaIPSHKEHUS 2000 MK 61000-4-

14-2000).
Ha ycroiiunBocTs k T'OCT P 51317.4.11-
JUHAMHUYECKUM N3MEHECHUAM ?? gg\@K 61000-4-
HAIPSKCHHSI 94).
BJIEKTPONUTAHUS

19 | Ha ycToitunBoCTb K FOCT P 51317.4..28

U3MEHEHUSIM YaCTOThI - 2000 MOK 6 1000
-4-28-2000).

MMUTAHUS B CETH

MEPEMEHHOT0 TOKa

20 | Ha ycToifuuBOCTH K Tlnst BCEX
KOHAYKTHBHBIM TTIOMEXaM, B 1opToB
nostoce gactot ot 150k 1y TR

80MT'1 MIEPEMEHHOTO
10 "
He nmxe 10B ToKa.
I'oCcTP 3 (108)
T. XKCCT.
51317.4.6-99 o e
(M3K 61000-4-6-
96).

21 | UmnynbscHBbIE IOMEXH, I'OCT P Host BCEX
BO3HUKAOIINE TIPH 51317.4.12-99 4 cT. XKecT. 4xB (nposon -3emnst), | MOPTOB
KOMMYTAIMAX CHIOBOTO (M3K 61000-4-12) (a1 2B (mposon -nposon) | MHTaHA

OJTHOKPATHBIX) 2,5B (poson - NIEpPEeMEHHOTO
OGOPYHOBaHHH 1 K3 Ha 3 CT. KecCT. semns), 1kB (mposox - | ToOKa.
MEPBUYHOMN CTOPOHE. (st npoBo)
Ha ycroitunBocTs Kk TIOBTOPSIFOIIINX
KoJie0aTeIbHbIM o
3aTyXar UMM IIOMEXaM.

22 | Ha ycTOWYUBOCTH K I'OCT P51317.4-| 4 cr. xecT. 4xB Mot BCEX
HAHOCEKYHTHBIM 4-99 MDK 1opToB
HMMITYJTbCHBIM TTOMEXaM 61000-4-4-95, HHTani

HIEPEMEHHOT O
MDK 60255-22- TOKA.
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Ne Bun anekTpoMarauTHBEIX HopmaTusHslit Crenens [Tapamerp [Ipumeuanue
/a0 BO3/IEHCTBUI U UCTIBITAHUIN JIOKYMEHT JKECTKOCTH
Ha MOMEX0YCTOMYHBOCTh WCTIBITAHUI
(Tun
COC/IMHEHYS)
4).
23 | UMnynbCcHbBIE TOMEXH OT IoCT P Hns BCEX
TOKOB MOJIHHH, 51317.4.5-99 g Hopros
Ha ycroiiunBocTh K (MBK 61000-4-5- oT. RecT. 4B HTani
MIEPEMEHHOTO
MHUKPOCEKYHTHBIM 96). TIpoBoz -npoBozt 0B ToKA.
HAMITYJIbCHBIM ITOMEXaM 3 cr. KecT. «
OO0JIBIIION YHEPTUH.
IopT pyHKUMOHAIBLHOIO 3a3eMJICHUS
24 | Ha ycTOHYMBOCTH K I'OCT P51317.4- Tpebosanmus
HAHOCCKYHTHBIM 4-99 MDBK TIPUMEHSIOT K
UMITYJICHBIM ITOMEXaM 61000-4-4-95, 4 COCIMHCHIAM €
CT. JKECT. (yHKIIMOHATIBH
(BBOZ MOMeXH MD2K 60255-22- 4B IM
MIPUMEHEHUEM €MKOCTHBIX 4). 3a3eMIIEHHEM,
KJICIIEH CBSI3H) OTAENICHHBIM OT
3alIUTHOTI'O
3a3€MJICHU.
25 | KoHnyKTUBHBIEC IOMEXH OT 10B=14Mb
BHEIIHUX U BHYTPEHHUX (xB)
HMCTOYHHUKOB.
Ha ycroitunBocTb K He ke (10B)
KOHAYKTUBHBIM ntomexaMm, B | [OCT P 3 cr. xecr.
nojioce 4yacTtoT oT 150kI 1t 51317.4.6-99
no 80MI .. (MBK 61000-4-6-
96).
Ilomexoamuccust
26 | Pagmomomexu ot I'oCTP
o0opyoBaHUS. 51318.22- 99
[Tomexoamuccus. (CUCIIP 22 - 97)

TOCT P
51318.11-99
(CUCTIP 11-97)

B cootBeTctBHH ¢ TOCT
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[Tpunoxenue B

HanpsizkeHHOCTH MATHMTHOTO IOJIAA OT TOKOOTPAHMYHUBAIOIIMX
PEeaAKTOPOB M IIMH MEPBUYHBIX Lene

B.1 UcxonHble JaHHBIE IJIS PAcYeTa HANPSKEHHOCTH MATHUTHOTO MOJISI
OT PeaKTOpPOB

PaccMOTpeHbl THIOBBIC BapUaHTBl PACHOJOXKEHHS TPYHIbl OJHO(A3HBIX
PCaKTOPOB, MPHU MX BKIFOUECHUH B TPEX(Pa3HYIO IETb;

- PACIIOJIOKEHUE PEAKTOPOB BIOJIb TOPH30HTANIBHOM ocH (puc.B.1)

- PACIIOJIOKEHUE PEAKTOPOB B BEPIIMHAX PABHOOCIPEHHOTO MPSIMOYTOJIBLHOTO
TpeyrojibHuka (puc.B.2)

- pAacIoJIOXKEHHE PEaKTOPOB B BEPIIMHAX TYMOYTOJbHOTO PaBHOOEAPEHHOTO
tpeyronbHuka (puc.B.3)

[TapameTpbl peakTOpPOB, MCIOIB3YIOIIMECS B pacyeTe, NPUBEACHBI B TAOJHIIC

B.1.
Ta6muma B.1
[TapameTpbl peakTOpOB
ConpoTtusieHue Yucino BUTKOB YcpenHeHHsli paanyc
peakropa (2), (n) kaTymku peaktopa (R),
Om M
0,25 34 0,6
0,96 45 0,9

PaccmaTtpuBaiioch pacnpeieiieHre HalpsHkeHHOCTH MarHuTHoro mostst (HMIT)
BJIOJIb OCEH, PACTIOJIOKEHHBIX B BEPTUKAIBHON W TOPU30HTAIBHOM IUIOCKOCTSX. T.€.
BBIOMPANIOCH HAIlpaBlI€HUE, B KaXKION IJIOCKOCTH, BAoJb kKoToporo HMII umena
HauOOJIbIIINEG 3HAYCHUS TPHU YIAJICHUU OT OCH HUCTOYHHMKA Mo (peakTopa).
[IpyHUMAaIOCh, YTO B HOMUHAIBHBIX PEKMMAX MO PEAKTOpaM MPOTEKal TOKU 1kA,
2 kKA, 3kA, 4kA u BKA, uMerole COOTBETCTBEHHO caBur 1o (ase na 120. Taxxke
OBLIM pacCUMTaHBI TOJIS JJIs IBYX 3HaueHHM TOKOB 3-X ¢daszHoro K3: 12xA u 15¢A.
Paccmotpensl cnydan ¢ HamOoliee XapaKTEpHBIMU JUIsl IPUMEHEHUS] HAa MPAKTHKE
PACCTOSIHUSIMU MEX]y IIEHTPaMH peakTopoB: oT 2,4M 110 3,4 M.

®.A !  $H.B ! .C !

Puc.B.1 PacnionoxeHnue peakTopoB BAOJIb OCU
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Puc.B.2 PacnionoxeHune peakTopoB B BEpIINHAX PaBHOOCIPEHHOTO MPSIMOYTOIEHOTO
TpEyroJbHUKA

¢. B

Puc.B.3 Pacnionoxenne peakTOpoB B BEpUINHAX TYMOYTOJIBHOTO PABHOOEIPEHHOTO
TPEyroJbHUKA

B.2 Pe3yabTarhl pacueToB

ITo pesynbraTam pacueToB ObUIM TMOCTpOeHBI 3aBucuMocTH HMII ot
paccTOAHUS A0 PEAKTOPOB.

Ha pucyHkax WUTIOCTPUPYIOLIMX pPe3yJbTaThl pPAacyETOB ObUIM OTMEYEHBI
YPOBHM HAIPSKEHHOCTH COOTBETCTBYIOIIME 4-0i M 5-0il CTENEHSIM >KEeCTKOCTU
UCIIBITaHUI 000PYIOBaHUSI HA YCTOMYMBOCTh K MArHUTHBIM TOJISIM POMBIIIEHHON
9acTOThl TPH HOPMAJIBHOM (JUIMTEILHOM) W aBapuiHOM (KpaTKOBPEMEHHOM)
pexxuMax padoTel. Takxke U1 HOPMAJIBHOTO PeKUMa padoThl oTMedeH ypoBeHb (80
A/M) HMII Ge3onacHbIi I TIepcOHANIa SHEProoOBbEKTa Ha MPOTSHKEHUH pabodero
nas (8 gacos). [TorpemHocTh pacueToB JUIsl MPUHATHIX ITAPAMETPOB PEaKTOPOB U
T€OMETPUUYECKOTO PACTIONIOKEHHS He mpeBbIaeT 5%.

B.2.1PacnoJioxkeHnne peakTopoB B/10JIb TOPU3OHTAIBHON 0CH

Pacyer B TOpPH3OHTAILHOW IUIOCKOCTH (B IIOCKOCTH T'€OMETPHUSCKHUX
IICHTPOB PEAKTOPOB) NPOM3BOIWIICS BIOJb HampasieHus O, yKa3aHHOrO Ha
puc.B.4, Tak xak Baosb ocu O, HMII nmena Hanbobliive 3Ha4eHUs MPU y1aJICHUH
OT OCHM HCTOYHMKA mojs. [Ipy HCnoNb30BaHMM PE3YJIbTATOB pacueTa B HHBIX
HaIIpaBJICHUSX TOPU30HTAIBHOMN INIOCKOCTH, PACCTOSIHUSA 10 30H COOTBETCTBYIOIINUX
CTEINEHSM KECTKOCTU OYIyT HECKOJIBKO 3aBBIIICHBDI.

Pacuer B BepTHKaIbHOHN MJIOCKOCTH (B INIOCKOCTH FEOMETPHYCCKUX IICHTPOB
pPEaKTOPORB) MPOU3BOAMIICS BJIOJIb HampaieHus: O, ykazanHoro Ha puc.B.5, Tak kak
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Bnoap ocu O, HMII umena HaumOosblive 3HAYEHUS NpPU YJAIEHUM OT OCHU
MCTOYHHKA 10JIs1. PaccTosiHMe OTCUMTHIBAeTCA OT LEHTpa KpaiHero peakropa. Ilpu
UCIIOJIb30BAaHUU DPE3yJITATOB pacyeTa B HWHBIX HAIPABICHUSAX BEPTUKAIBHON
IUIOCKOCTH, PAacCTOSIHUS A0 30H COOTBETCTBYIOLIMX CTEHEHSIM >KECTKOCTH OyayT
HECKOJIbKO 3aBBIILIECHBI.

PesynbraTel pacueroB HIIM B TOpHM30HTaJIBHOM M BEPTHUKAIBHOM IIJIOCKOCTH
npuBesieHbl Ha puc.B.6-B.12.

Puc.B.4 Xapakrep pacnpeneneaus HMII B ropu3oHTaIbHOM MITOCKOCTH

A-
BEPTHKAIIBHAA ILNIOCKOCTE

Puc.B.5 Xapakrtep pacnpenenenus HMII B BepTHKaIbHOMN TIIOCKOCTH
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HopManbHbi pexum —_1KA
(ropusoHTanbHas NIOCKOCTb)
2 kA
110 + T §
O T
E 01 [ e
f.onl i\
8 5 70+
= E 4 kA
2 < 60 \
gE 50+
2 404 \ \ —5¢A
% 30 £
s 207
5 10 £ \ I~ 4 cTeneHy
0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 5 ceneny
paccTosiHme OT OCU KpaiHero peakTtopa, M
nepcoxan

Puc.B.6 Pacnipenenenne HMII mpu HOpMaabHBIX peXHMaxX B TOPU3OHTAIBHON MJIOCKOCTH
npu Z=0,250m; n=34; R=0,61; S=2,41

HopmanbHbI pexum —1KA
(BepTMKanbHasA NMOCKOCTb)

110 —2 KA
e —
EL w0 LAY
g 2 0% \ 4 kA
22 60+ \ \

5 & 50t
°5 50 + N
Ic 40+ \ \ \ —5KA
g 30+ -
% E
B 201 \Q\\\\ 4
E 10 £ ~] \ CTeneHb|
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHs
paccTosiHMe OT LieHTpa KpanHero peakTtopa, M
nepcoHan

Puc.B.7 Pacnipeneneane HMII mpu HOpManbHBIX pekUMax B BEPTUKAIBLHOMN TIOCKOCTH
npu Z=0,250m; Nn=34; R=0,61; S=2,41

ABapuiiHbIl pexum (3x hasHoe K3)
(ropu3oHTanbHas NI0CKOCTb)

\
\\
\\ —12 kA
\\ —15kA
\\ 4 cTeneHb

\\ ——>5 cTeneHb

HanpsXXeHHOCTb
MarHUTHoOro nons,

o)
o
S
kb
—

t

200
0123 456 7 8 9101112131415

paccTosiHMe OT OCU KpaiHero peakropa, M

Puc.B.8 Pacnipenenenne HMII npu aBapuitHbIX pexuMax B TOPU30HTAIBHOM MJIOCKOCTH
npu Z=0,250mMm; n=34; R=0,61; S=2,41
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Hanps»XeHHOCTb
MarHUTHOro nons,

ABapumnHbIn pexum (3x ¢pasHoe K3)
(BepTUKanbHas NNOCKOCTb)

\\
\
\

A
300 \\V

200 e

o]

0123 456 7 8 9101112131415

paccTosiHMe OT LieHTpa KpalHero peakropa, m

—12 kA
——15kA

4 cTeneHb
——>5 cTeneHb

Puc.B.9 Pacnipenenenne HMII npu aBapuitHbIX peKuMax B BEPTHKAIBHOM IIIOCKOCTHU MPH

Z=0,250mM; n=34; R=0,61; S=2,41
HopmanbHbI pexum 1 KA
(BepTUKanbHas NIIOCKOCTb)
110 2 kA
o i I
S ool 1A\ \ \
E 90 £ \ \ 3 kA
= [y
20 | ] \ \
s \ 4 kA
2 i 60 | \
Qg 50+
€S8 4t \ \ \ \
FE 40+ \ 5 KA
T 20+ AERNNAN
3 10 \\\\\ 4 cTeneHs
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHb
paccTosiHue OT LieHTpa KpaWHero peakrtopa, M
nepcoHan

Puc.B.10Pacnpenenenne HMII npu HOpMabHBIX peKUMaX B BEPTUKATBHOU MJIOCKOCTH

npu Z=0,960m; n=45; R=0,%; S=2,41

HanpsXXeHHOCTb
MarHuTHoro nonsi, A/m

1100 ¢
1000 +

ABapuiHbIn pexum (3x cbasHoe K3)
(ropu3oHTanbHas NNOCKOCTb)

900 +

800 £

700 £
600 £

500 £
400 £
300 £
200 —risspii iy

L
T T = T T 1

0123456 7 8 9101112131415

paccTosiHMe OT OCu KpaiiHero peakrtopa, M

—12 kA
——15«kA

4 cTeneHb
——>5 cTeneHb

Puc.B.11Pacnpenenenne HMII npu aBapuiiHbIX pexXuMax B TOPU30HTAIBHON MIIOCKOCTH

npn (Z=0,960m; N=45; R=0,9r; S=2,41)
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ABapuitHbIn pexum (3x chasHoe K3)
(BepTUKanbHas NIOCKOCTb)

—12 KA
700 £ —15 KA
\\ 4 cTeneHb

500 £
400 + \\ —_5creneHs
300 +

200 g““{““{““{““ - ““{““{““m“ - “““““““““‘J

T 1

0123 456 7 8 9101112131415

HanpsAXXeHHOCTb
MarHuTHoro nons, A/m
(2]
(@)
o
|~
=

paccTosiHMe OT LieHTpa KpaiiHero peakTopa, m

Puc.B.12 Pacnpenenenrie HMII npu aBapuiiHBIX pekKUMax B BEPTUKAIBHOMN IIIOCKOCTH
npu (Z=0,960mMm; n=45; R=0,91; S=2,44)

B.2.2 PacnoJsioxkeHne peakTOpoB B BepHIMHAX PaBHOOEIPEHHOIO
MPSAMOYT0JIbHOI'0 TPEYroJbHUKA

Pacuer B TOpHM3OHTaNBbHOW TUIOCKOCTH (B TIJIOCKOCTH T'€OMETPHYECKHX
IICHTPOB PEAKTOPOB) MPOU3BOAMIICS BIOJb HampasieHus O,, yKa3aHHOTO Ha pHC.
B.13. PacueT B BepTUKAIBLHOU IIOCKOCTH (B TUIOCKOCTH F€OMETPHUYCCKHX IICHTPOB
pPEaKTOpOB) MPOW3BOAWICS BIOJH HampamieHus O, yka3aHHoro Ha puc. B.14.
PesynbraTel pacuetoB HIIM B ropu3oHTambHOM M BEPTUKAIBHOM IIJIOCKOCTH
npuBeneHbl Ha puc. B.15B.22.

¥

TOPH0HTATEHAA LIOCKOCTE

Puc.B.14 Xapaxrep pacnpeneneauss HMII B BepTUKanbHOM MIIOCKOCTH
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HopmanbHbIn pexum 1 kA
(ropu3oHTanbLHas NIOCKOCTb)
110 2 kA
g 100 \
AR
80 £
I £
'“'; s 70 F \ \\\
3 E \ \ \ 4 kA
2 60 + \ \
g E 50¢
L2 40+ \ \ 5 kA
¥ 30+ \
s 20 £ AN
c E \ T~ 4 cTeneHy
] 10 £ T~
T 0Euuuuuuuuuuuum \==:
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHb
paccTosiHMe OT OCU KpaWHero peakropa, M
nepcoHan

Puc.B.15Pacnpenenenne HMII npu HopManbHBIX pexXuMax B TOPU30HTAIBHON IIIIOCKOCTH

npu Z=0,250mMm; n=34; R=0,61; S=2,41

HopmanbHbIN pexum 1 KA
(BepTUKanbHaA NMOCKOCTb)
110 2 kA
2 100 F \ 1
"
z 80 +
é s 70 & \ \\’\
3 g 11\ 4xA
EE ool \IAN
§5 50¢
I e 40+ \ SKkA
g 30 £
E_ 20 + \\\ NN
E 10 ; \\\\\ 4 cTeneHb|
0“‘\“ T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 S cTeneHy
paccTosiHMe OT LieHTpa KpaWHero peakropa, m
nepcoHan

Puc.B.16 Pacnpeneneane HMII nmpu HOpMalbHBIX pekUMax B BEPTUKAIBHOM MIIOCKOCTH

npu Z=0,250mMm; n=34; R=0,61; S=2,41

HanpsXXeHHOCTb
MarHUTHoOro nons,

ABapuiHbIl pexum (3x hasHoe K3)

(ropu3oHTanbHas NI0CKOCTb)

vk
—

t

0123456 7 8 9101112131415

paccTosiHMe OT OCU KpailHero peakropa, M

—12 kA
—15 KA

4 cTeneHb
——>5 cTeneHb

Puc.B.17 Pactipenenenne HMII npu aBapuiiHBIX peKMMax B TOPU3OHTATBLHOM TNIOCKOCTH

npu Z=0,250m; Nn=34; R=0,61; S=2,41
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1100
1000
900
800
700
600
500
400
300
200

Hanps>XeHHOCTb
MarHuTHoro nons, A/m

ABapumnHbIn pexum (3x cpasHoe K3)
(BepTUKanbHas NNIOCKOCTb)

|\
\
\
\\

\

E

0123 456 7 8 9101112131415

paccTosiHue OT LeHTpa KpaiHero peakTtopa, M

—12 KA
—15 KA

4 cTeneHb
——75 cTeneHb

Puc.B.18 Pactipenenenne HMII npu aBapuiiHBIX pexxuMax B BEPTUKAIBHON TIIOCKOCTH
npu Z=0,250m; Nn=34; R=0,61; S=2,41

HopmanbHbIn pexum 1 KA
(ropu3oHTanbLHasA NNOCKOCTb)

110 2 kA
g 100 E \‘ \
I 20 \ \ 3 KA
£ i |HIRRN
Z 80 + ‘
®© 3 70+
= E 4 kA
2 < 0
s5 01 \\
Ig 40§ N 5kA
= X7 \\\ A
® 20 £
o E
§ 10 \\§\\¥
T E

07‘ N e e B B S R HHHHHH\
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
paccTosiHMe OT OCU KpaWHero peakropa, M

4 cTeneHb

5 cTeneHy

nepcoHan

Puc.B.19 Pacnpenenenrie HMII nmpu HOpMaJIbHBIX peXUMaxX B TOPU30HTAIBLHON MIIOCKOCTH
npu Z=0,960mM; n=45; R=0,%; S=2,41

HanpsAXXeHHOCTb MarHUTHOTO
nonsa, A/m
o
o
Il

HopmanbHbIn pexum —1KA
(BepTUKanbHas NJIOCKOCTb)

— 2 kKA
1N —
é 4 kA
; \ S
i ANEERANE AN
E N
—

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
paccTosiHme OT LeHTpa KpanHero peakropa, m

4 cTeneHy

5 cTeneHb|

nepcoHan

Puc.B.20 Pacnpeneneane HMII nmpu HOpMalbHBIX pekUMax B BEPTUKAIBHOM MIIOCKOCTH
npu Z=0,960M; n=45; R=0,%91; S=2,44
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Hanps>XeHHOCTb
MarHuTHoro nons, A/m

1100
1000 £
900 £
800 £
700 £
600 £
500 £
400 §
300 £
200 fropny

ABapuiHbIn pexunm (3x ¢pazHoe K3)
(ropusoHTanbHas NNIOCKOCThb)

e —
%

T R T

T T T T T T T 1

0123 456 7 8 9101112131415

paccTosiHMe OT OCM KpaWHero peakTtopa, M

—12 kA
— 15 KA

4 cTeneHb
——>5 cTeneHb

Puc.B.21Pacnpeneneane HMII npu aBapuiiHBIX pekUMax B TOPU30HTAIBHON TIIOCKOCTH
npu Z=0,960mM; n=45; R=0,%; S=2,41

1100 +

ABapuitHbIn pexum (3x hasHoe K3)
(BepTUKanbHas NNIOCKOCTDb)

1000 £
900 £

800 £

700

600 +

\

500

HanpsaXeHHOCTb
MarHuTHoro nons, A/m

g \\
4 N\

200 Fosprndindap o N

012 3 456 7 8 9101112131415

paccTosiHMe OT LieHTpa KpalHero peakropa, M

—15KA
4 cTeneHb

—12 KA

— 5 cTeneHb

Puc.B.22 Pacnpenenenrie HMII npu aBapuiiHBIX peXUMax B BEPTUKAIBHOMN IIIOCKOCTH
npu Z=0,960mM; n=45; R=0,%; S=2,41

B.2.3 Pacnoso:keHue peakTOpoB B  BepUIMHAX

PaBHOOEIPEHHOI0 TPEYTr0JIbHUKA.

Pacyer B TOpPH3OHTAIBHOW IUIOCKOCTH (B IIOCKOCTH T'€OMETPHUSCKHUX
IICHTPOB PEAKTOPOB) OCYIIECTBICH BIOJb HampasieHus Oy, (puc. B.23). Pacuer B
BEPTUKATBHON IUIOCKOCTH (B TUIOCKOCTH T'€OMETPUYECKHX IIEHTPOB PEaKTOPOB)
ocyliecTBieH Baoib HanpasieHus O, (puc. B.24). Pesynbrarel pacueros HIIM B

TOPU30HTATIBHON M BEPTUKAIBHOM MIIOCKOCTH NpUBEeHbI Ha puc. B.258.32.

TYIOYI0JIbHOT O
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Puc.B.23 Xapakrep pacnpenenenuss HMII B ropu3oHTaIbHOHN MIIOCKOCTH

Puc.B.24 Xapakrep pacnpenenenuss HMII B BepTukanbHOI MI0CKOCTH

TTTTTTTTTTIT T T T T T TTIT T TTITITITITTT
TOPH30HTAIBHAA IUIOCKOCTE

rrrrrrrrrrrrrrrrrrrrrrrrrrrrd
BEPTHRATLHAA IIOCKOCT

I 4\?
L=d
2]

[ Xo)

:I\\\I‘@h\l\\\III\\II\\III\I\I

A-A

HopManbHbIn pexum
(ropusoHTanbHasi NNOCKOCTb)

110 ¢
100 £

90 £
80 +

70 +
60 +
50 +
40 £

N\

30 ¢
20 £

AN
N

T~

HanpsXXeHHOCTb MarHUTHOTO
nona, A/m

10 +

0

1 2 3 4 5

6 7 8 9 10 11 12 13 14 15

¥

paccrosiHMe OT OCM KpailHero peaktopa, M

1kA

2 kA

3KkA

4 kA

5 kA

4 cTeneHb|

5 cTeneHb)

nepcoHan

Puc.B.25Pacnpenenenrie HMII npu HOpMalIbHBIX peXUMaxX B TOPU30HTAIBLHON MIIOCKOCTH
npu Z=0,250Mm; n=34; R=0,61; S=2,41
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HopmanbHbIA pexum 1 kA
(BepTHKanbHasA NNOCKOCTb)
110 2 KA
T i
3KA

. AL
0| \ |

HanpsAXeHHOCTb MarHUTHOro
nonsa, A/m

60 £
- \\
40 + \\\ \ 5 kA
30 + =
20 E \\\ \

E 4 cTeneHb|
(o ) STEETIS SV P S P P P ———": ‘ ‘ :

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHb

paccTosiHMe OT LeHTpa KpalHero peakTtopa, M
nepcoHan

Puc.B.26 Pactipenenenne HMII npu HOpMabHBIX peKUMaX B BEPTUKAITBHOU MJIOCKOCTH
npu Z=0,250m; Nn=34; R=0,61; S=2,41

ABapuiHbIn pexum (3x pasHoe K3)
(ropusoHTanbHas NOCKOCTb)

< 1000 £
E & 900+ \\ 12 kA
85 800+ \\\\ — 12k
z g 700 \\ —15 KA
X 5 600 £ \ 4 cTeneHb
& £ 500 ¢
c £ E ——>5 cTeneHb
® 400 +
z E \

& 300 ¢

S 500 e N b o

0123456 7 8 9101112131415

paccTosiHMe OT OCM KpalHero peakTopa, M

Puc.B.27 Pacnpenenenne HMII npu aBapuiiHBIX pekUMax B TOPU30HTAIBHON TIOCKOCTH
npu Z=0,250mMm; n=34; R=0,61; S=2,41

ABapuitHbIn pexum (3x chasHoe K3)
(BepTUKanbHas NJIOCKOCTb)

1100 ¢ [
1000 + {
900 +
800 | —12kA
700 £ —15«kA

600 £ \ 4 cTeneHb
500 £
\\\\

400 £ ——>5 cTeneHb

300 +
200 Fasspsspompspnhiolod i L

0123 456 7 8 9101112131415

HanpsXeHHOCTb
MarHuTtHoro nons, A/m

paccTosiHMe OT LieHTpa KpalHero peakTopa, m

Puc.B.28 Pacnpenenenne HMII npu aBapuiiHBIX pe)XKUMax B BEPTUKAIBHOMN IIIOCKOCTH
npu Z=0,250mMm; n=34; R=0,61; S=2,41
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HopManbHbIn pexum

—1kKA
(ropusoHTanbHas NIOCKOCTb)
110 Z2A
g 100 ¢ \\ \\ \
e 0 LAY e
z 80+ ‘
¢'E s 70 F \ \\ \
= F 4 kA
22 w0 \\ \ \\
§5 50° AN
2 40 \ \ — 5
£ 30 + - NN
5 20+ \ AN
‘E 10 ; " _\\ 4 cTeneHb|
0imwmwuumwmwuuuuuu;uuuuuu‘ T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHy
paccTosiHMe OoT ocu KpalHero peaktopa, M
nepcoHan

Puc.B.29 Pacnpenenenrie HMII nmpu HOpMaJIbHBIX peXUMaxX B TOPU30HTAIBLHON MIIOCKOCTH

npu Z=0,960mMm; n=45; R=0,%; S=2,41

HopmanbHbii pexum —1KkA
(BepTUKanbHas NNOCKOCTb)
110 2A
o g 1L\
S RWAMAN
z 90 + —3KA
< IAYANA
z 80 £ \
© 3 70+
= E 4 kKA
2 < 60 \
g E 50+
28 40 ANERNE N\ —s5A
T E \ \ \
£ 30F N
- SN -
E 10 \ —_— cTeneHy
[ R S NN T AN SN TS S u\\\\u;\u\}u\\w“uﬁfé%
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 S cTeneHy
paccTosiHMe OT LieHTpa KpaWHero peakropa, M
nepcoHan

Puc.B.30Pacnpenenenne HMII npu HOpMabHBIX peKUMaX B BEPTUKATBHOU MJIOCKOCTH

npu Z=0,960m; n=45; R=0,%; S=2,41

ABapuiHbin pexum (3x ¢pasHoe K3)

(ropn3oHTanbHas NMOCKOCTb)

|

s 1100 ¢
, < 1000
5 = 900 E
S 5 800 ¢
£ S 700+
X 5 600 ¢
& T 500+
g S 400 ¢
T & 300

= 200 F

\

%

0123456 7 8 9101112131415

paccTosiHMe OT OCM KpaliHero peaktopa, M

—12 KA
——15KkA

4 cTeneHb
——>5 cTeneHb

Puc.B.31 Pacnipenenenne HMII npu aBapuiiHBIX peKMMax B TOPU3OHTAILHOM TNIOCKOCTH

npu Z=0,960m; n=45; R=0,8; S=2,41
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ABapumnHbin pexum (3x cpasHoe K3)
(BepTUKanbHas NNIOCKOCTb)

s 1100 ¢ W

900 + — 12¢A
E ——15KA

600 \\\ 4 cTeneHb

500 +
400 £ \ —— 05 cTeneHb

HanpAXeHHOCTb
MarHMTHOro nons,

0123 456 7 8 9101112131415

paccTosiHue OT LieHTpa KpaWHero peakropa, M

Puc.B.32 Pacnpenenenne HMII npu aBapuiiHBIX pekKUMax B BEPTUKAIBHOMN IJIOCKOCTH
npu Z=0,960mM; n=45; R=0,%; S=2,41

B.3 Pe3yabTaThl pacueToB HANPSIZKEHHOCTH MATHUTHOIO MOJIsl OT IIMH
NepBUYHBIX Lemnen

Pe3ynbTaThl pacyeToB HANpPSHKEHHOCTH MAarHUTHOTO TOJIS TMPUBENEHBI IS
CJIy4aeB, KOT/Ia IIMHBI IEPBUYHBIX IIeTIeH pa3uIHbIX KiaccoB HampspkeHus (11kB,
22xB, 33B u 50kB) pacnonaratorcs Haja 3JaHHEM, B KOTOPOM PacCIIOIO0XKEH
peneiinbiit mut (puc. B.33).

PacueTHble TOUKH PACIIONOKEHBI B IPOCTPAHCTBE MEXAY KpalHUMHU (ha3amu
Ha BbIcOTe N=3V, B IJIOCKOCTU NEPIECHINKYIIPHON OcH poBoAOB. [Ipu pacuere He
YUUTBHIBAIM HPOBUC IPOBOJAOB, a IMPOBOJHUKHA B PACUETHOW MOJEIM 3a/JaBallv
OPSIMBIMU JIMHUSIMHU, BBICOTY KOTOPBIX HAJ] YPOBHEM 3€MJIM IMPUHUMAJIM pPaBHOMN
rabaputry (MHHUMQJIBHOMY pPAaCCTOSHHIO JO TOBEPXHOCTH 3E€MIIH) pealbHOU
ommHOBKH (puc. B.34).

[IpuHUMAaIOCh, YTO IJIMHA IMWH MHOTO Ooiblne radapurta ommHOBKH (L >>
H), 4Tto MOXeT mpuBeCTH K HEKOTOPOMY 3aBBHIIICHUIO pE3yJIbTATOB pacyera
(mpeBbitienne 10 10%) Mo OTHOWMICHWIO K PEAJbHBIM CIy4asM TpU HEOOJBIINX
JUIMHaX TpoJeTa MexAy nopraiamMu omHMHOBOK Ha OPY. I'eomerpuueckue
napaMeTpbl OUTMHOBOK Pa3IMYHBIX KJIACCOB HAMPSKEHUH MpeICTaBICHbI B TaOIUIE
B.2.

Tabmuma B.2
['eomeTpruueckne pa3mMepsl paC4€THOM MOJIENIH OLIMHOBKYU
Un, kB ["abaput H, m Me>K(1)a3H<[))e paccrosiaue | lllupuna nmoprana, m
, M

110 11 2,25 9

220 15 3,75 15
330 20 5,5 22
500 25 7,5 30

65



IIpu pacuere paccMaTpUBAIM HOPMAJIBHBIM W aBapUUHBIA pexuMbl. [Ipu
HOpPMaJIbHOM PEKUME IIPUHHUMAJIH, YTO IO OIIMHOBKE NMPOTEKatOT TOKUA 1 KA u 3 KA.
B kaudecTBe aBapHilHOIO pexMMa paccMaTpuBaiv pexum oaHodasHoro K3, c
3aMbIKaHueM Ha cpenneit ¢gaze. Toxku ogHodazHoro K3: 10 kA, 20kA, 40kA u 60
KA.

Pesynbrarer pacuera HMII ans ommmuoBku 110 kB mpenctaBieHsl Ha puc.
B.35u puc. B.36.Pe3ynbratel pacuera ommnoBku HMIT nnst 220xB npencraBieHbl
Ha puc. B.37 u puc. B.38. Pesynbrarel pacuera HMII nns ommuoBku 330 kB
npencraBiensl Ha puc. B.39 u puc. B.40. PesynpraThl pacuera HMII nis
ommHoBKU S00kB npencrasnens! Ha puc. B.41u puc B.42.

OwwnHoska

=

A
A7 s s s s s £ A

Puc.B.33 Pacnionoskenne ommHoBKY Hal 3gaHueM PII]

A
y

<t
|t

-

X

Puc.B.34 PacueTHas Moaeib
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HopManbHbIN pexum
110 T
T 1kA
o 100 +
= T
2 90 T 3kA
= T
§ 80 e B B e L
5 s 70 T = = ‘'3cTeneHb
== ES
i <, 60 I
F ® ES = = ‘'4cTeneHb
85 50 :
£ 8 T
5 40 + = = '5cTeneHb
g 30 =
g' 20 ; = = nepcoHan
(] T tp<8y
T 10 =
% nepcoHan
0 bttt tp>8y
() () 2
N AN IS K I
paccTosaHue, m

Puc.B.35Pe3ynbrarer pacuera HMII mist ommmaoBku 110kB (HOpManibHBIH pekim)

OpgHodaszHoe K3
(Ha cpenHen da3ze)

1200 ] |
1100
1000
900
800
700 —
600
500
400
300
200
100
0 HH}HH}HHHHHH}HHHH}HHHH}HH}HHHH

fbﬂ/‘p :L”?D :\,969 O L Y& Ve

— 10KkA

— 20KA
40kA
60KA

= = 4 cTeneHb

Hanpsi:xeHHOCTb
MarHuTHoro nons, A/m

= = 5 cTeneHb

paccTtosiHue, m

Puc.B.36 Pesynbrarer pacuera HMIT st ommaoBku 110kB (aBapuiiHblii peskim)

HopmanbHbIN pexum

110 - 1KA
o 100 2
2 90 : 3A
E +
§ 80 I
= T = = :3cTeneHb
© s 70 +
2 = T
a2 < 60 s
E ® T = = 4 cTeneHb
8 £ 50 -
I g T
3 40 = = = '5cTeneHb
E_ 30 =
c 20 - = = ‘nepcoHan
T 10 | ‘ f | | tp<84
o J S N N SN R N oy nepcowan
¥ 0 MW SN O 0 n N0 ™y < tp>84
[ N o o o — N ™

—
paccTosiHue, M

Puc.B.37 Pesynbratsl pacueta HMII ms ommmuaoBku 220kB (HOpMaabHBIN peKnM)



OpHodasHoe K3
(Ha cpegHen haze)
1100 I
1000 ¥
5 900 I
E Y 800 - = ] 10¢A
9 ¢ 700 I 20¢A
T o 600 ES 40KA
g o 500 60KA
g |§ 400 ; = = 4 cTeneHb
T E 300 ; = = .5cTeneHb
s 200 T
100 -
6T e T e A
TR OWQWSNOoWn-n NN ®n S
®'q'g'e o o4 & o
paccTosiHue, M

Puc.B.38 PesynbraTe! pacueta HMII ms ommmuaoBku 220kB (aBapuitHbiil pesknum)

HopmanbHbIn pexum

110 r
E 1kA
g 100
E 90 g 3kA
z 80 g
g=s 70 - = = ‘3cTeneHsb
2 < 60 g
8 E 50 E = = ‘4 cTeneHb
IE 40 :
[ = = 5cTeneHb
%
3
£ + = = nepcoHan
T 10 + tp<8u
0 PPN RSO nepcoHan
MWOTOONQNNFNONHLND®D TV tp>8u
W'y ' o'adl'd'g o 4 & o <

Puc.B.39 Pesynbrarer pacuera HMII mist ommaoBku 330kB (HOpMalibHBIN peKiMm)

OpgHocpasHoe K3
(Ha cpegHen cha3ze)
1100 .
1000 g
5 900 §
éu:' 800 10kA
g§ 700 : 206A
§o 600 40kA
§<=> 500 : BOKA
g. E 400 E = = 4 cTeneHb
:‘I:"1 E 300 i = = :5cTeneHb
s 200 i
100 c
O IRERN TN FRTAE FATE IR UTE AN TR IR AT AT TR AVR NN FNNTR ATHYx = N0 NN TRT TN AT TN AR NN AT AN i
MOWTOOOANSANO AN NIML T OO L
w ¥ @ 4 9 Q@ o < N ™o < 1
paccTosiHue, M

Puc.B.40 Pe3ynbrater pacuera HMII st ommaoBKM 330kB (aBapuiiHbIil peskim)



HopmanbHbIN pexum

110
100

O O O O O O o o O
» O ~ © O T M N -

W/Y ‘BUou
OJOHLUHIEIN 9100HHAXBdUERH

'nepcoHan tp<8uy

= = 3 cTeneHb

3kA
= = 5 cTeneHb

1kA
= = 4 cTeneHb

nepcoHan tp>84

Puc.B.41 Pesynbrarer pacuera HMII mist ommmaoBku 500kB (HOpManibHBIH pekim)

OpHodhasHoe K3
(Ha cpenHen dase)

1100

-
o O O O O
o O O O O
m [&] N~ ©

500
400
300 =
200

[e3]

W/Y ‘BLfoU O1OHLUHIBW
q190HHIXKBdURH

100

0

paccTosinue, M

60KA = = 4 cTeneHb = = '50TeneHb‘

40kA

20kA

10kA

Puc.B.42 Pesynbrate! pacueta HMII ms ook 500kB (aBapuitHblii pesknm)
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B.4 DnekTpoMarHuTHbIE MOJISA PAAHOYACTOTHOIO IMANA30HA OT PA3JINYHbIX

HCTOYHUKOB
Taomura B.3
Hal'[p}I}KGHHOCTI/I QJICKTPHUYCCKOI'O IT0JIA, CO3AaBACMOI'0 HCKOTOPBIMHA
paauonepeaaTYInKamMu
Hctounuk YacToTHbIN Tunuynoe Tunuynoe DnexTpude-
Auara3oH, MaKCHUMAJIbBHOEC MHWHHUMAJIBHOEC CKO€ II0JIC B
Ml s dexTrBHOE paccTosiHue COOTBETCT-
3HAYCHUC M By}omeﬁ TOYKEC
N3JTy4aeMoit B/m
MOIIHOCTHU
Bt
Panuorpancnsauus B 0.014-0.5 2.510° 2x10° 55
nuamnas3one /[B u B
MIPUMOPCKOM 30HE
Paguorpancisius B 0.2-1.6 80R10° 500 12.5
nuanazone CB
Jlro6urensckue KB- 1.8-30 x10° 10 22
paaroCTaHIIUN
KB cBs3b, BKIIOYAS 1.6-30 1Q10° 1x10° 0.1
PaarOTPAHCIISIIIUEO
“I'paxxnanckuit” 27 - 28 12 10 2.5
JUara3ox
Jlroburenbckue 50-52 8x10° 10 65
paauOCTaHIIMK JUaNa30Ha 144 - 146 8x10°
OBY u YBY 432 - 438 8x10°
1290 - 1300 8x10°
CraiuoHapHbIC U 29 - 40 130 2 40
MOOMIIBHBIE CPENICTBA 68 - 87 130
CBSI3U 146 - 174 130
422 - 432 130
438 - 470 130
860 - 990 130
ITopratusnsie Tenedons;, | 900 - 1900 5 0.5 30
BKJIIOYasi COTOBBIC U
paaroTeneoHbl
TeneBumenne nuamnasoHa 48 - 68 32x10° 500 8
MB (OBY) 174 - 230 32x10°
Paguorpancisius B 88 -108 10810° 250 9
nuamaszone FM
TeneBunenne quamna3soHa 470 - 853 50010° 500 10
JIMB (YBY)
PanapHbie ycTaHOBKH 1000 - 30000 10x10° 200 110
[IpuemonepenaTunku 27 -1000 5 0.5 30
Yoxku-toku (walky-talky)




HauOosbiie 3HAYEHUs HANPSDKEHHOCTH JJieKTpudeckoro mnosss E, B/,
npusenennbie B Tabnume I1.B.3 (cormacao MDK 61000-2-3, 1992.), noaydeHsl 1Mo
BhIpaKeHUIO (Opajioch MaKCUMalIbHOE 3HAUYCHUE):

E=koum)*> 0™,

rJie I - MUHUMAJIbHOE PACCTOSIHHE [M] OT HCTOYHHKA H3JTyYCHUS,

OUM - s dexTrBHAS H3TyIaeMast MOIITHOCTE [BT];

kK - mocrosHHas BenmmuuHa (K=7 mius BceX MCTOYHHMKOB B TaONUIE, KpoMe
YCTPOUCTB Y OKU-TOKH, Tt KOTOphIX K=3 -cm. MOK 61000-4-3).

Taonuma B.4
Ocnabnenue moJst OT IEPEHOCHOH paIMOCTAHIIUHU C PACCTOSTHUEM U HAJTMYHEM
UCKYCCTBEHHBIX MpPETrpa.

VYcnoBus usmepeHust Paccrosinue no nepenatunka, M E, B/m
bes nperpan 1 25
bes mperpan 10 0,52
[TepekpriTHE U cTeHA 10 0,005
Crena mexy PII u YBK 5 0,05

71



[Tpunoxenue I
IIporpaMmmsbl 1Jis pacueTra ypoBHeH 3JIeKTPOMATHUTHBIX BO3AeCTBUI

1 Pacuer HanpspKeHUN U TOKOB MPOMBIIICHHONW YaCTOThI, BO3ACHCTBYIOIINX
Ha BTOPUYHOE 000PYI0BaHUE

C noMoupl0 MpPOrpamMM BBINOJHSAIOT PacueT MNEPEXOJHBIX MPOILECCOB B
Pa3BETBICHHOW 3-MEPHOM CXEeMe 3a3eMJISIONIETO YCTPOMCTBA 3JIEKTPOCETEBBIX
00BEKTOB, BKJIIOYAIOIIEH CUCTEMY MPOBOAHUKOB B BO3/IyX€ U TPYHTE, IIPH KOPOTKUX
1 JIBOMHBIX 3aMBIKAHUIX HA 3€MIIIO.

IIpn npoBeieHNM pacyeToOB TOKHBI YIYUTHIBATHCS:
- YAEIbHOE CONPOTHUBIIEHUE IPYHTA;

- MaTepuaj ¥ CEUYCeHUE MTPOBOTHUKOB H 3a3€MJIUTEIIEH;
- coctaBirsronre Toka K3 Ha 3eMito;

- Kabesu ¢ IKpaHoM, OpOHEH 1 000JI0UKOM;

- TpyOONPOBO/IbI PA3TUYHOTO CEUEHUS.

B PE3YILTATC paCUYCTOB IMOJIYUAIOT pACIIPCACIICHUEC ITIOTCHIMAJIOB U TOKOB IIO
9JIEMEHTAaM 3a3€MJIAOIICTO YCTPOﬁCTBa, U OIIPCACIIAIOT.

- CONIPOTHUBJICHUE 3a3EMIISIOILETO YCTpoiicTBa (HampspkeHue Ha 3Y);

- HampshKeHUe, BO3JEHCTBYIOIIEE HAa BTOPUYHBIE Kabenu 1 000py10BaHUE;

- TOKU B DKpaHax, OpoHe u 000JI09KaxX Kabeen.

JIOMOJIHUTENBHO C TOMOUIBIO MPOTPpaMM  OMNPEACNISIIOT  HalpsHKEHUE
NPUKOCHOBEHUS I  OOECTeUeHUsT  YCJIOBHUH  DJIEKTPOOE30MacHOCTH  Ha
AIEKTPOCETEBOM OOBEKTE.

B Tabmune .1 npuBeneHbl CBEIEHUS O KOMIBIOTEPHBIX MPOrpaMmax,
KOTOPBbIE MOTYT OBITh IPUMEHEHBI JJISI BBHIIOTHEHHUS PACUETOB JIEKTPOMATHUTHBIX
BO3JIEUCTBHI Ha BTOPUYHOE 000PY/I0BaHUE.

Jlist pacyera HamnpsOKEHMM M TOKOB, BO3JEHCTBYIOIIMX Ha BTOPUYHOE
000opyI0BaHKE, MOTYT MPUMEHSTHCS TPOTPAMMBI:

OPY-M, Parsiz, KWIK GRID, Racuer 3a3eMIISIOIINUX YCTPONCTB» (PUPMBI
Safe Engineering Services & technologies Itd.

2 Pacuer UMIYJIbCHBIX ITOMEX MPU KOPOTKUX 3aMBIKAHUSAX U KOMMYTAlUsAX B
IIEPBUYHBIX LEIIAX.

C nomo1pio MporpaMM BBIIOJHSAIOT pacyeT MepexoaHbIX npoueccoB npu K3
Y KOMMYTAIUsAX B IEPBUYHBIX LEIISX.

IIpy nmpoBeieHNM pacyeTOB TOKHBI YUYUTHIBATHCS:

- BOJIHOBBIE MPOLIECCHI B KAOEJIbHBIX JINHUSAX,

- CBOMCTBA IPYHTA,

- pacmonoxeHue kabeabHOU JIMHUU B BO3yX€E TaK U B TPYHTE,
- B3aMMHO€ YKpaHUPOBAHUE NMPOBOJOB B KAOEJIbHBIX JIMHUSAX,
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- Harpy3Ka JIMHHMHU Ha €€ KOHIIAX.
B PE3YIbTATE PACUCTOB OMMPCACIIAIOT UMITYJIbCHBIC TOKHW B IICPBUYHBIX LCIAX,
HaBCJICHHBIC MMITYJIbCHBIC HAIIPSAXKCHUA U TOKH BO BTOPUYHBIX LCIIAX.

I[JI}I pacqua I/IMHYJIBCHBIX IIOMEX MOFyT HpI/IMeH}ITBCSI l'IpOFpaMMBI:
Interferences, EMTP-RV, PisPice. MicroCAP.

3 PacueT MarHUTHBIX MOJIEH.

C momol1pI0 MporpaMm ISl pacyeTa MarHUTHBIX TOJIEH BBIMOMHSIOT pacyeT
HANPSHKEHHOCTH MAarHUTHOTO MOJISt OT UCTOYHUKOB MOJIS

- IIMHBI IEPBUYHBIX IIETEH;

- peakTopsl, TpaHchopMaTopsl,

- IPOBOJIHUKY PA3IMYHOTO HA3HAYCHUS,

- MOJTHUEOTBO/IHI.

JInist pacueTa MarHUTHBIX TOJIeH MOTYT IPUMEHSTHCS TPOrPaMMBbI:

MagPole Peakrop MII, OMII BJI, ELMAGLEP, EMFWorkstation 2.5

4 Pacyer AleKTPOMarHuTHHIX BO3JIEUCTBUN OT MOJIHHH.

C noMolpio MporpaMM BBITIOJHSAIOT PACUYET MMIYJIbCHBIX MOTECHIMAIIOB Ha
TOKOOTBOJIaX U 3Y MOJIHUEOTBOJIOB, UMITYJIbCHBIX MOMEX BO BTOPUYHBIX LIEMSIX U
HaNpsHKEHHOCTU UMITYJIbCHBIX MAarHUTHBIX MOJIEW NIPU yAapax MOJHUH.

Jns  pacuera DNEKTPOMAarHWTHBIX  BO3JAEHUCTBUM OT MOJIHUM  MOTYT
MIPUMEHATHCA MPOTPAMMBI:

Interferences, MagPol®PV-M, Konryp.
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CaeeHus 0 MporpaMmax JJisi pacyera 3JIeKTPOMATHUTHBIX BO3/1eiiCTBUI

Tabmuma I'.1

No HanmenoBanmue [IpaBooOnanarensp, OO6acTh MPUMEHEHHS Hcrounnk nndopmarum YcnoBus
n/n MIPOTPaMMBI ABTOPBI pacnpocTpaHeHus
1 OPY-M 000 «HII® DSJIHAIT» | C noMomibo IporpaMMsbl BHIIOJIHSOT Pocculickoe areHTcTBO 110 B cBoOoHOM

PAO «ED3C Poccun» pacuer: MaTeHTaM W TOBAPHBIM 3HAKaM. | MPOJaxe.
MO5H - HallpsDKEHUH ¥ TOKOB IIPOMBIIUIEHHON | CBUAETEIBCTBO O pErMCTpaliui
bopucos P.K. YaCTOTHI, BO3JICHCTBYIONINX Ha Ne 20026117681 15.10 2002.
[Terpos C.P. BTOpUYHOE 000pyIOBaHUE,
- IMITYJIbCHBIX MTOTEHIIMAJIOB Ha
TOKOOTBOAAX U 3Y MOJHUEOTBOOB;
- UMITYJIbCHBIX TOTEHIIMAJIOB Ha 3Y npu
K3 u kommyTanusx;
- pacripeziefieHue TOKOB U OTEHIIUAIOB
B 3V,
- HalpsDKEHUH MPUKOCHOBEHUS Ha
obopynoBanuu npu K3 Ha 3emitio.
2 Interferences 000 «HII® DJIHAIT» | C moMoIibio mporpaMMbl BBITTOTHSIOT Poccuiickoe areHTCTBO 110 B cBoGomHOM
Bopucos P K. pacuer: [IaTe€HTaM U TOBAPHBIM 3HAaKaM. | IPOJAXKE.
ITerpos C.P. - UMITYJIbCHBIX TTOMEX MPH KOPOTKUX CBUIETENBCTBO O PETUCTPALIMU
3aMbIKaHUAX U KOMMYTALUIX B Ne 20046104619t 11.2.2004.
MNEPBUYHBIX LEMsX;
- IMITYJIbCHBIX TTOMEX BO BTOPHYHBIX
HEeNsX U HanpsHyKEHHOCTH UMIYIbCHBIX
MAarHUTHBIX TIOJICH TPU ylapax MOJHUHU.
3. MagPole 000 «HII® DJIHAII» | C moMoIipo mporpaMMbl BBITOTHSIOT Poccuiickoe areHTCTBO 110 B cBoGonHOM
Bopucos P .K. pacder HanpsHKEHHOCTH MarHUTHOTO MaTeHTaM W TOBAPHBIM 3HAKAM. | MPOJAXKE.
Epomenkos A.B. MOJIS1 OT UICTOYHUKOB TOJISL: CBUIETENBCTBO O PETUCTPALIMHI
- IIMHBI IEPBUYHBIX LEMEH; Ne 200761439Dbt 17.10.2007.
- peaxkTopsl, TpaHCc(HOpPMAaTOPHI;
- IPOBOJHUKY PA3JIMYHOTO HA3HAYCHHUS
4. Protection HIT® 5JIHATI PacueT 30H 3a1UTHI OT IPSIMBIX YAAPOB | DJIEKTPOMArHUTHAS B cBoGomHOM
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No HanmenoBanmue [IpaBooOnanarensp, OO6acTh MPUMEHEHHS Hcrounnk nudopmarun VYcnoBus
n/n IPOrpaMMBbI aBTOPBI pacnpocTpaHeHus
Zones bopucos P.K., MoHuH 1Mo MetoaukaMm PJ1 34.21.122 - | coBMECTUMOCTH B poJIaXe.
ITerpos C.P. 87,C0-153-34.21.122 2003, IEC ANIEKTPO3HEPIETUKE U
Standart 62305 anektporexuuke. [1/pen. A.0.
psikoBa, M.: DHeproaToMu3aar,
2003/
5. Parsiz HI'TY, Pacuer napamerpos 3V HanpskeHue Bropas Pocculickas B cBoOoHOM
Hecrepos C.B. MIPUKOCHOBEHHUSI, paclpeiesICHUE KOH(EPEHIHS TI0 3a3eMJISIOIIUM | MPOJIaKE HET.
noteHuuana no cerke 3. I'pyHT ycrporictBam, COOpHHUK
MHOTOCJIOMHBIH noknanos, HoBocubupck, 2005
6. PeaxTop MII OAO «@CK EDC» | Pacuer pactipenenenus Hanpsix€HHocTH | Poccuiickoe areHTCTBO 1o OAO «PCK ED2C»
HUW menuuuHel Tpyga | MarHUTHOTO TOJIS, CO3/1aBaEMOTO nmateHTaM u ToBapHbIM 3HakaM. | MOC Llentpa
Mucpuxanos M.I11. TpExhazHBIMU MHOTOCIIOWHBIMU U CBHIETENBCTBO O PETUCTPALIMH
Py6moBa H.b. MHOTOPSITHBIMH PEaKTOpPaMHU. Ne 2006613743t 29.10.2006.
Toxapckuii A.1O.
Hoctcon 10.A.
7 OHUH bazenan O.M. Pacuer napamerpoB 3V HanpskeHue Bropas Pocculickas WNudopmarus
IIPUKOCHOBEHUS, pacipe/ieieHre KOH(MepeHIHs 10 3a3eMJISIOIIUM | OTCYTCTBYET
NoTeHLuana 1o cerke 3V. ycrporictBam, COOpHHUK
nokianos, HoBocubupck, 2005
8 Kontyp 000 "230I11" C nomol1pI0 IpOrpaMMBbl BBITOJIHAIOT Bropas Poccuiickas B cBoOoHOM
pacuer: KOH(MEepeHIIHsI 10 3a3eMJISIOIUM | POJIaXKe HET.
- IMITYJICHBIX [TOTEHLIMAJIO0B Ha 3Y ycrpoiictBam, COOpHHUK
MOJIHHEOTBOIOB, noknanos, HoBocubupck, 2005
- pacmpernelieHie TOKOB 1 TIOTSHIMAJIOB | ezop@ezop.ru
B 3VY.
9. ELMAGLEP MBU(TY) Pacuer OI1 u MI1, co3nannbix BJI YyeOHas Pacrmipoctpansiercs
Koneunnkuii E.C. nporpamma cBOOOIHO.
[Tynerun B.H.
[Tuc A.A.
Pacropryes B.A.
10. | TPUTOH MDBU(TY) Pacuer nanpsixeHHocTH snekTpuyeckux | Koneunikuii E.C. Pacuer ITo cornacoBanuio

ParexoBckuit A.T.

MoJIeu Ha noaACTaHIIMUAX BBICOKOI'O

JIIEKTPUYECKUX MOJIEH

C aBTOpaMH.
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No HanmenoBanmue [IpaBooOnanarensp, OO6acTh MPUMEHEHHS Hcrounnk nudopmarun VYcnoBus
n/n IPOrpaMMBbI aBTOPBI pactpocTpaHeHHsI
HaPSDKEHUS. YCTPOMCTB BBICOKOTO
HanpsbkeHus. -M.:
Dueproaromusaar, 1983.
11. | OMII BJI OAO «@CK EDC» | Pacuer HanpskéHHOCTU Poccuiickoe areHTcTBO MO OAO «PCK ED2C»
HUUW menuuunel Tpyga | 3J€KTPUYECKOT0 U MAarHUTHOTO MOJIEH MateHTaM u ToBapHbIM 3HakaM. | MOC Llentpa
Mucpuxanos M.111. IIPOMBIIIIIEHHON YacTOThI, cO34aBaeMbIX | CBUIETENBCTBO O PETUCTPALUN
Py6uosa H.b. BJI Ne 2006613744t 29.08.2006.
Toxapckuii A.1O.
Hoctcon 10.A.
12. | KWIKGRID dupma Consulting| Pacuera 3V 13 BepTHKaIbHBIX U http://www.ground- Pacnpoctpansiercs
Electrical Engineers ropuzoHTaNbHBIX TPOBOJAHUKOB B it.com/software.htm CBOOOTHO
("KoucynbTaHThI- rpyHnte. [IpousBonbHas koHHUTypanus.
ANEKTPOTEXHUKH ). Pesynbratel pacuera - pacnpeneneHue
Kanana. MOTEHLIMAJIOB HAa IOBEPXHOCTH IPYHTA,
HaNpsOKCHUs IPUKOCHOBEHHUSI U 111ara,
COTIPOTUBIIEHUE PACTEKaHUs, TOTEHIIUAI
Ha 3Y. B ornensHOM TeKCTOBOM (haiine
PE3yJIbTaTOB MOXHO MTOCMOTPETh TOKU
110 TPOBOJTHUKAM.
13. | Ilporpamma gas | dupma Safe| OcHoBHbIe GYHKIHU: http://www.sestech.com/ProductPactipoctpansiercs
pacuera 3Y Engineering Services &- pacuer 3a3eMJISIOIIUX YCTPOUCTB s/SoftPackages/CDEGS.htm | cBoOoHO.

technologies Itd.
Momnpeains, Kanana

(OO0 Texuonoruu wu

YCIYTH B chepe
TEXHHUKH
0€30MaCHOCTH)

(pou3BOIbHBIC TPYHTHI U
BO3JICHCTBHS);

- pacueT napaMeTpoB JUHUH [
BO3/IYIITHBIX JIMHUN U TIPOBOJTHUKOB B
TpYHTE WU Kabeseil B Tpyoe,;

- pacyeT pacrpeesieHus] TOKOB
Harpy3k#, K3 u UMIyJIbCHBIX TOKOB IO
NPOBOJHHUKAM (HEHTpasu, SKpaHbl U
T.IL.);

aHaJIM3 KaTOAHBIX 3allIUT CJIIOXKHBIX
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Design System

OJICKTPUYCCKUX LEIX, BKIIIOYasd JUHUN
C paclpCACJICHHBIMU MapaMCTpaMiu C

s/orcad/pspice_a_d/index.aspx

No HanmenoBanmue [IpaBooOnanarensp, OO6acTh MPUMEHEHHS Hcrounnk nudopmarun VYcnoBus
n/n MIPOTrpaMMBbI aBTOPHI pacupocTpaHeHus
MOJ3EMHBIX COOPYKECHUH;
- I/IHI[yKTI/IBHOC, KOHI[yKTI/IBHOC nu
€MKOCTHOE B3aUMOJICUCTBUE MEXITY
Ka0ensIMH, TPOJIOKEHHBIMH 110 OJHOM
Tpacce;
- aHaJInu3 BHGKTpOMaI‘HI/ITHHX HOHeﬁ,
CO3a1aBaCMbIX Pa3IMYHbBIMU
NCTOYHHUKAMMU.
8 EMTP-RV PazpabareiBactcss DCG | Pacyer nmepexoaHbIX MPOIECCOB B http://www.emtp.com/software/eB cBo6oaHOi
- Tpy1mra 1o 9JIEKTPHUECKUX IEMSX, BKIfoYas quaur | mtp_rv.html POJAKE.
KOOpAWHALINN C pacrupeneaeHHbIMU TapaMeTpaMu
pa3paboTKH.
Uneunst 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 punamnexur Cadence Pacyer nmepexoAHbIX MPOIECCOB B http://www.cadence.com/producB cBo6oaHOi

IpOJIaKe.
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No HanmenoBanmue [IpaBooOnanarensp, OO6acTh MPUMEHEHHS Hcrounnk nudopmarun VYcnoBus
n/n [IPOrPaMMBI aBTOPBI pacnpocTpaHeHus
Y4ETOM B3aUMHOTO BIIHSTHUS
EMF Workstation| ®upmsr Enertech Kommuiekt yTunuT 11t pacyera http://www.enertech.net/emfw/d Her cBenenwuii o
2.5 MarHUTHBIX U 3JICKTpUYecKux mosieii ot | ownload/documentation/emfw2bmnponaske.
Pa3IMYHOTO 3JEKTPOOOOPYAOBAHUS: .pdf
JIMHUH, PEaKTOPHI, baTapen http://www.enertech.net/emfmad
KOHJICHCATOPOB, CHJIOBBIC /emfmod.htm
TpaHchopmMaTopsl, TPyOOIIPOBO/IHI,
3a3eMJISIOIINE TIPOBOTHHUKH.
MicroCAP Spectrum Software [TporpamMma pacuera 3JEKTPUIECKHX http://www.spectrum- B cBoGOIHOM

1enei mpu JIF0ObIX BO3ICHCTBUSX.

soft.com/price.shtm

IPOJaKe.

[Mpumeuanue. 13 3apy0OeKHBIX IPOrpaMM IIPEACTaBIICHBI JIMIIb HanboJee pacpoCTpaHEeHHbIE U MPeACTaBlIeHHbIE HAa PoccuiickoM phIHKe.
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HNmnyabcHbIE TOMeEXH

[Tpunoxenue /]

Ta6auma J[.1
Hau6osbIime ypoBHH HMITYJIBCHBIX TOMEX (CTEIEHb KECTKOCTH UCIIBITAHUI) BO BTOPUYHBIX KAOEIAX MPU KOPOTKUX 3aMBIKAHHSIX B
MEPBUYHBIX TETISX

Tun kabenpHON Tun kaGenei Tpacca mpokianku kabemneit VY nenbHoe CreneHp XKeCTKOCTU
KaHaJIU3auu COIPOTHUBIICHUE Kunacc nanpsbxenust OPY, kB
TPYHTA, 110 220 330 500 750
Om*m
[TapajenpHO OIIMHOBKE HA
- BblIIE 4
paccrossHun MeHee 3M  (uTHHA HE PEKOMEHJYETCS
napaJuienbHoM Tpacchl 6osee 10m)
[TapaniensHO OIMHOBKE HA 100 4
Be3 skpaHa u | paccTossHUM MeHeeSM  (mirHa 400 Bbillle 4 —1
OpoHH napajuieibHOM Tpaccel 6osee 10m) 1000 BhIIE 4 He pexomenjyercst
[MapaienbHO ONIMHOBKE Ha 100 3 4 Boimie 4 | Beme 4 | Bomme 4
PACCTOSHHH MeHee M (LTrHa 400 4 Boiie 4 | Beime 4 | Beime 4 | Beimie 4
napajuienbHoM Tpacchl 6osee 10m) 1000 Boimie 4 | Beime 4 | Bomme 4 | Beime 4 | Beime 4
OtkpsITO WK B %/0
[TeprieHIUKYISIPHO ONITMHOBKE - 2
KaOeNbHBIX JJOTKaX
[MapaienbHO ONIMHOBKE Ha 100 4 Boimie 4 | Beime 4 | Beime 4 | Beime 4
(nononnuTenbHOE paccrosamnu 1M (mHa 400 4 Boimiec 4 | Bemre 4 | Bemme 4 | Bemme 4
SKpPaHUPOBAHHUE HE "
napajieabHol Tpacchl 6osee 10m) 1000 4 Boiie 4 | Bbume 4 | Belme 4 | Boime 4
obecrieunBacTcs)
[TapaniensHO OIMHOBKE HA 100 3 4 Boiie 4 | Bbuue 4 | Bblue 4
paccrostHnE 3M (UTHHA 400 4 Boimie 4 | Bbime 4 | Beime 4 | Beime 4
C okpaHOM | mapauienabHoi Tpacchl 6onee 10m) 1000 4 Bpie 4 | Beime 4 | Bhiue 4 | Bouue 4
i Oponeit | [lapayuienbHO OIIMHOBKE Ha 100 3 3 4 Boime 4 | Borme 4
paccrosiHuu 5M (mHa 400 3 4 Boiie 4 | Bbiue 4 | Bolue 4
napajuieabHol Tpacchl 6osee 10m) 1000 4 Boimie 4 | Bbime 4 | Beime 4 | Beime 4
[TapanienbHO OIMHOBKE HA 100 2 3 3 4 4
paccTosHUE 7™ (JUIMHA 400 3 4 4 Bhille 4 | BbINIE 4
1000 4 Bimie 4 | Bbmre 4 | Bemme 4 | Bemme 4

napajuiesIbHOM Tpaccel 6osee 10m)
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Tun xaOenpHONR Tun xaOemneit Tpacca npoknaaku kabenen VnensHOE CrelleHs )KeCTKOCTH
KaHaIu3anuu CONPOTHUBJICHUE Knacc nanpsbxenus OPY, kB
TPYHTAa, 110 220 330 500 750
OM*Mm
[lepneHqUKyYISpPHO OIIMHOBKE ) 1
[TapaniensHO OLIMHOBKE HA 100 4 Boie 4 | Beime 4 | Beiue 4 | Bolue 4
paccrosauu Im (miuHa 400 4 Boime 4 | Beme 4 | Bemre 4 | Bemme 4
napajuieNibHOM Tpacchl 6osee 10m) 1000 4 Beime 4 | Bbume 4 | Bbuue 4 | Bblue 4
[TapannensHO OMIMHOBKE HA 100 3 4 4 Bpiie 4 | Boiure 4
paccTosHuH 3M f(;)ooo j BBIIIE j BBIIIE j BBIIIE 21 BBIIIE j
BBIIIC BBIIIC BBbIIIC BBIIIC
bes skpaHa ¥ | T[apannensHo ommHOBKE Ha 100 2 3 4 4 BbiLIe 4
OpoHu paccrostHIE 5M (THHA 400 3 4 Boiie 4 | Bbime 4 | Bbine 4
napajuiesibHOM Tpaccel 6osee 10m) 1000 4 Beie 4 | Beime 4 | Boiue 4 | Bolme 4
[TapaniensHO ONIMHOBKE Ha 100 2 3 3 4 4
paccrosHuu 7™ (11MHa 400 3 4 4 Bhime 4 | BbIme 4
napajuieNIbHOM Tpacchl 6osee 10m) 1000 3 4 Boiie 4 | Bbiue 4 | Bble 4
IlepneHUKYISIPHO OILIMHOBKE - 1
B meramnmnuyeckom
KAGEIBHOM JIOTKE [TapaniensHO ONIMHOBKE Ha 100 2 3 4 4 BbIIIE 4
(Koxp=4) paccrosauu Im (niuHa 400 3 3 4 Bhime 4 | BbImIe 4
napauiesnbHoi Tpaccel 6osee 10m) 1000 3 3 4 Bbime 4 | Bhime 4
[TapannensHO OMIMHOBKE HA 100 1 2 3 3 4
paccrosauu 3m (1uKHa 400 2 3 4 4 BblLe 4
C 2kpaHOM | mapanmensHoit Tpaccs Gomee 10m) 1000 3 3 4 4 | somue 4
win [MTapaniensHO OIIMHOBKE HA 100 1 2 2 3 3
Bponeit paccTostany 5M (mmrHA 400 2 3 3 4 4
napajuiesibHol Tpaccsl 6onee 10m) 1000 2 3 4 4 BbILIE 4
[TapannensHO OMIMHOBKE HA 100 1 1 2 2 3
paccrosauu 7M (1umMHa 400 1 2 3 3 4
napajuieNbHoM Tpaccel 6osee 10m) 1000 2 3 3 4 4
IlepneHqUKYISIPHO OLLIMHOBKE .
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Tun xaOenpHONR Tun xaOemneit Tpacca npoknaaku kabenen VnensHOE CrelleHs )KeCTKOCTH
KaHaJIu3anuu CONPOTHUBJICHUE Knacc nanpsbxenus OPY, kB
TpyHTa, 110 220 330 500 750
Om*M
[TapamiensHO ONIMHOBKE Ha 100 3 3 4 Bbie 4 | Boime 4
PacCTOSHUU 1M 400 3 4 4 BbllIE 4 BhllIEe 4
1000 3 4 4 Boime 4 | Boime 4
[TapannensHO OMIMHOBKE Ha 100 2 3 3 4 4
paccTosHuH 3 400 3 3 4 Bhille 4 | BbINIE 4
Bes skpaHa i 1000 3 4 4 Boime 4 | Boime 4
6 (I))HH [TapannenbHO OMIMHOBKE Ha 100 1 2 3 3 4
p paccrosiHuu 5m 400 2 3 3 4 BbIC 4
1000 3 3 4 Boime 4 | Boime 4
[TapannensHO OMIMHOBKE HA 100 1 1 2 3 3
ACCTOSHUM M 400 2 3 3 3 4
B 3HeKTPI/I‘IeCIfH p 1000 2 3 4 4 BhIIIC 4
HCIHPCPLIBHON [lepneHuKyIsIpHO OIIMHOBKE - 1
MeTaInieckol Tpybe [TapannenpHO OIIMHOBKE Ha
(Kakp=10) - 1 2 3 3 4
p paccrosauu Im
[TapaniensHO ONIMHOBKE HA 100 1 1 2 2 3
paccTostHuN 3M 400 1 2 3 3 3
1000 1 2 3 3 4
C 5kpaHOM | [apatenbHO OMIMHOBKE Ha 100 1 1 1 2 2
uim OpoHeH paccTosHIH 5M 400 1 1 2 3 3
1000 1 2 3 3 3
[TapaniensHO ONIMHOBKE HA 100 1 1 1 1 1
PAcCTOSIHUU M 400 1 1 1 2 3
1000 1 2 2 3 3
IlepneH UKYISIPHO OILIMHOBKE - 1
be3 skpana u
B nonzemHom Gporn - - He 6ouee 2
Ka0elIbHOM KaHaje Uiu
tounese (Koaxp=100) C skpaHoM - - 1

WM OpoHeH

IMpumevanue: CTENeHb )KECTKOCTH UCTIBITAHUI JaHa ¢ YYeTOM TOTPelIHOCTH pacueToB (He Oonee 20%).
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[Tpunoxenune E
3azemJieHHMe IKPaHOB Kaleseil

1 Ilpaktnueckn Ha Bcex 3HeprooOwbekTax Poccum mnpumeHstoTcs Kabenu Tuma
KBBI'». OtcyrcTBHe NpaBUIBHOM TEXHOJOTHUM 3a3€MJICHHUS 3KPaHOB TakUX Kalenel u
MpUMEHsIeMble KOHCTPYKIMHU IIKa(QOB MPHUBEIU K TOMY, YTO NMPUMEHSEMBbIE HA MPAKTHUKE
CHOCOOBI 3a3eMJICHHsI PKPaHOB MPOTHUBOpEYAT OCHOBHBIM MpaBmiiaM oOecnedeHus OMC
(puc.E.1). Kak mpaBuiio, 3a3eMJI€HNE SKPAHOB BBITIOTHSIETCS B BHJIE «KOCHUKI.

«Kocuuka» - OTpe30K CHasiHHBIX MPOBOJHUKOB OIUIETKU KaOemns WM JIpeHaKHbIE
NPOBOAHMKU  Kabemed ¢ (QOJBrOBBIMM  JKpaHaMH,  SBIAIOTCS  YAUBUTEIBHO
HeA((EKTUBHBIMU U1 OOECIIEUEHUs] XOPOLIEro 3a3€MIICHUs, JaKe €CIU UX JJUHa He
npesbiiaeT 25 MM. KocHuku yBEIMYMBAIOT MOCIEAOBATEIbHYIO WHIYKTUBHOCTH B
3a3eMJIOIEM  COEIMHEHUHM, KOTopas OyAeT JOMHUHHpPOBaTb B  IE€PEIaTOUYHOM
CONPOTUBIIEHUU IpU cOOopke. B3anMHas MHIYKTUBHOCTH OTpe3Ka KalOems, Ha KOTOpPOM
BBIIIOJIHEHA KOCHYKA, MPONOPLHUOHAIbHAS JJIMHE OTPE3Ka; JUIsl KOCUYKHU JUIMHON 25 MM
B3alMHAasi MHAYKTUBHOCTb COCTABJIIET HECKOJbKO HI'H, UTO CyLIECTBEHHO OOJIbILIE, YEM
JOIYCKAETCs 111 MHIAYKTUBHOCTH YTEUKH TUIIMYHOIO SKPAaHUPOBAHHOTO KaOeJsl.

CoenuHeHnEe «KOCHYKON» HE MOXKET ObITh PEKOMEH0BAHO it obecneuenus OMC,
32 UCKIIOYEHHEM HHU3KOYACTOTHBIX NPUJIOKEHUH, HE NPEICTABIAIONIUX OMAacCHOCTh C
MO3UIMM TOMEXO3MHUCCUU W BOCHPUUMYHUBOCTH. B m000M ciydyae AfmMHA KOCHYKH HE
J0JDKHA TIpeBhIaTh 30MM.

2 Jlns 3a3eMieHHs 3KPAaHOB PEKOMEHIYETCS HCIONb30BaTh CHELHUAIBHYIO
KOHCTPYKIIMIO B BUJIE CIEIHAIBHBIX 3KUMOB (puc.E.2) ¢ 60ybmioi miomaaplo KOHTAKTa.
Ee MOXHO pacnosio)kuTh IO BCEMY INEpPUMETpPY HMXHEH yactu mkada. s OGosbiiero
yucia Kabemei, BO3MOXKHO, YCTAaHOBKA JOMOJHUTEIBHOTO psiia B cepenuHe (eciau 3To
BO3MO)KHO I10 YCJIOBUSM y100CTBa MOHTaXKa).

OpaHuM W3 BapuaHTOB U1 3a3€MJICHUS OJKpPAHOB SBIIIETCA IPUMEHEHUE
crenuanbHbIX pa3beMoB (puc.E.3).

Puc.E.1 3azemienne 3KkpaHoB B BUJE «KOCHYKHU>» U3 JJIMHHBIX MPOBOJHUKOB
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rechnen.

VE U LY SALSGUD o e

Med- und Signalkabel
{nisr mit Gedlechigchirm}

Measuring and signal cable
{hera with braided screen)

Gellgchtschiom fraigaleqgt
Bralded screen bared

HKabelschelle
Cable clamp

Kabelragschigna (C-Schiene)
Cabkle mounling rall (G rail}

M€ DKPAHOB C IMTOMOIIBIO CIICHHUAJIBHBIX 3aKUMOB

\
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JozemneHue akpada kabena muna KBBMz
Npu NOMOUU CNELUANbHORO 3MKUMA

EJH'_II-"FI"IPEHHSTIQ YOCMb 0HUMa

DIN=pelka

akpaH kabena (ponbaa)

HAPYAHAA HACmb 334UMA

M20HOA KLU NkD

Luz0NauUA kabena
Puc.E.4 3azemnenne skpana kadens tuma KBBI

3 OcHOBHOE TpPaBUJIO - KPaHbl KOHTPOJBHBIX M CHIIOBBIX KaOenel ciemyer
3a3eMJIATb C OOOMX KOHIIOB. JTOT CHOCOO SBISETCS HAWIYYIIUM JUIS CHUKCHHS
cuH(pa3HbIX TMOMEX, OCOOEHHO Ha CpPEIHUX M BBICOKMX wyacToTax. Koaddummenrt
CHIDKCHUSI OCTAeTCS 3HAUUTENbHBIM (T.e. <<1) 1 Ha HU3KUX YaCTOTaxX, €CJIM MPH ITOM B
COCTaB dKpaHa BXOJST MarHUTHBIC MaTepualibl (CTallb, IepMalion, heppur).

YacTtHble ciyyaum - JBOWHOE JKpaHUpOBaHHE Kalenel, 3a3emiieHHe Yepes
€MKOCTb MJIM YCTPOMCTBO 3allMThI OT MEePEHAIPSKEHUH.

I/IHOFI[a MOKHO O6T>C,Z[I/IHI/ITI> NpCUMYLICCTBA IOCPECACTBOM HUCIIOJIb30BAHU.

Ka0eneil ¢ JABOMHBIM SKpAaHUPOBAHUEM, IPHU 3TOM C JBYX CTOPOH 3a3eMJISITh
TOJIbKO BHEUTHUH 2KpaH;

ka0enell C OJMHApHBIM 3KpPaHOM, y KOTOPOrO OJHMH KOHEI] 3a3eMJIIETCS
HETIOCPEJCTBEHHO, a JAPYrod uepe3 KOHIEHCATOp (Ui MpemnoTBpPAlICHUS HUPKYIISIHNA
TOKOB HU3KOM 4acTOTHI) WIIM Yepe3 YCTPOUCTBO 3alIUTHI OT NMEPEHANPSHKSHUN ISl TOTO,
4TOOBI IO SKPaHy MPOTEKAIN YaCTUYHO TOJIBKO TOKU K3 Min TOKM MOJTHUH.

4 Ha puc.E.5 moka3zaHbl BO3MOXHBIE CIIOCOOBI BBHITIOJIHCHHS 3a3€MJICHUS
skpaHoB. Kaxnapiii cnoco0  3a3eMJIeHHSI COOTBETCTBYET  HEKOTOPOMY  YETKO
onpeNe’IeHHOMY Ha0oOpy CHUTyalMii, NPUBSI3aHHBIX K Pa3jIM4YHbIM THUIAM OOBIYHO
UCIOJIb3yeMbIX Ha TMOJCTAHIUSAX MOJE3HbIX CUTHAJIOB. DJIEKTPOMAarHuTHasi 0oO0CTaHOBKa
OKa3bIBAET BIIMSAHHUE HAa 00OPY/IOBAHUE HEMOCPEICTBEHHO WJIM, YTO ObIBAET Yallle, Yepes
kabenu. B nmocneaHem ciiydae ypoBeHb MOMEX M MOPOT HEBOCHPUMMYHUBOCTU 3aBUCHT, B
OCHOBHOM, OT JBYX (akTopoB: Tuma Kabenass M crnoco0a MOAKIIOYEHHs;, THIA
nepenaBaemoro curHana. IlepBwiii  ¢akTop xapaktepusyercs Ko3(pPUIHEHTOM
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AKpaHupoBaHus. BTopol ¢akTop MoxeT ObITh OXapaKTepU30BaH BHJIOM CHUTHAJIOB
(udpoBbIe WM aHAIOTOBBIC), AMIUTUTYAOH (B BOJBTAX WM aMIiepax) U YaCTOTHBIM

AUaria3OHOM.

Huxe npuBeneHa kimacCcU(pUKalus CUTHAIOB, COCTOSINAs U3 YETHIPEX KIIaCcCOB,
IPUBEJICHHBIX B TMOPSAJKE YOBIBAHHWS UYBCTBUTEJIBHOCTH K 3JIEKTPOMArHUTHBIM
Bo3mymieHussM (cM. Tabn. E.1). Cinemyer OTMETHTH, OJHAKO, YTO XOTS B JIaHHOU
kinaccupukauuu 1UGPOBBIE M AHAJOTOBBIE CHUTHANBI OTHECEHBI K OJHOMY THILY
(pa3nuyasich MHAEKCaMU au D COOTBETCTBEHHO), IOJOOHOE CPAaBHEHHE UMEET HEKOTOPHIE
OTpaHMYEHUS] BCJEICTBHUE TOTO, UYTO LHU(PPOBHIE M AHAJIOTOBBIE CHCTEMBbI HA MPAKTUKE
BEIyT ce0sl COBEPIIEHHO MO-Pa3HOMY.

K BHCINIHHUM BO3MYILICHUSAM

Tabmuna E.1

KJ'IaCCI/I(bI/IKaHI/ISI THUITIOBBIX CUT'HAJIOB B NOPAAKC YMCHBIICHNA YYyBCTBUTCIbHOCTH

No OO0bIu- TUnAYHBIN
Bun curnana HBIN JaCTOTHBIN

n/m YPOBEHb | JAMAIa30H
[T poBoii BEICOKOCKOPOCTHOM CUTHAI

la HU3KOT0 ypoBHs, Hanpumep, RS422/V11, 0,1-5B > 20kxI 11
G703, Ethernet
upokornonocHbIN AHAJIOTOBBIH CHIHAT, 10 MxB-

1b HalpuMep, OT U3MEPUTEIIEH ITOTOKA <10MIu
HEUTPOHOB 1B
[ poBoii HUKOCKOPOCTHOW CHTHAII
HU3KOT'O YPOBHS, HAIIPUMED, OT

2a YPOBIE, HATPHMED, . |<20B | <20xTu
UMITYJIbCHBIX T€HEPATOPOB ISl U3MEPEHUN
CKOpOCTH WJIH mostoskenusi, RS232/V28
AHaNOroBbI HU3KO4YACTOTHBIN CUTHAI

2b HU3KOI'O YPOBHs, HallpUMep, OT JaTYUKOB <1B <1xl'n
M3MEpEeHUs TeMIepaTyphl WM BUOpaIUu
JIMCKpeTHBIE CUTHAIIBI CPETHETO YPOBHS,

3a HaIrpuMep, CUTHAJIBI YITPaBJICHUS WU >10B < 100T'1t
YKa3aHUS
AHaJOroBbIE CUTHANBI CPETHETO YPOBHS, 1-10B

3b HaIpuMep, OT JATYUKOB TEXHOJIOTHUECKOTO <100I'n
KOHTPOJIS 4-20mMA
JIMCKpETHBIE CUTHAIIBI BBICOKOTO YPOBHS,

4a HaIrpuMep, CUTHAJIBI YIIPaBICHUS >50B < 100T'1t
BBIKJTIOYATEIISIMU U Pa3beIUHUTEIISIMU

b AHAJIOroBBIE CUTHAJIBI BLICOKOTO YPOBHS OT | = 10B, <1xn
TpaHcGopMaTOPOB TOKA U HANPSIKEHUS > 20MA
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Puc. E.5 IIpakTudeckre crnocoObl 3a3eMJICHHS JKIJI U DKPaHOB Kaleeit:

O6s1acTh NIpYMeHEHHS PA3JIMYHBIX CIIOCO00B 3a3eMJICHHS KU U IKPAHOB
Kao0eJIei.

Cxema na puc. E.5, a. 10 Hambojee 4acTO PEKOMEHIYEMbIH CIIOCO0, Mpu
KOTOPOM CHUTHAJbHBIE IIEMH 3a3€MJICHbl Ha OJHOM KOHIIE BO H30€XaHHUE MOSBICHUS
MOMEX MPOMBIIUICHHON YacTOThI, a SKpaH 3a3eMJIeH Ha 00OUX KOHILAX ISl HaWIydIlero
CHI)KEHHUS BBICOKOYACTOTHBIX TTOMEX.

JlanHas cxema IIMPOKO MCIOJIB3YeTCs JJIs MOAKIIOYCHU 000pynoBaHus Ha PY
nojacraniuii (curHanel 4 B Taba. E.1) m g moakiarodeHuss KaOeyeld ¢ CHrHajgaMu
yIPaBACHUS WK IHU(PPOBBIMH CHUTHAJIAMU CpeaHero ypoBHs (curHainel 3 B Ta0m. E.1).
CxeMa HE TOIXOJWUT JJIs TOJKIIOUCHUS KaOejaed ¢ YyBCTBUTEIbHBIMU CHTHAJIAMH
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Hu3Kkoi vactoTel (20 B Tabiu. E.1) B acuMMeTpruHbIX (HECHMMETPHUHBIX) IEISIX; CXeMa
TAKXKE MAaJo TMOAXOJUT I BBICOKOCKOPOCTHBIX IM(POBBIX IIEMei, HE HMEIOIIUX
OIOPHOTro NoTeHIMana 3emin (curuan la B taoim. E.1).

Cxema Ha puc. E.5, 6. Ilpu nganHOl cxeme MOJKIIOYEHUS, KaK 3KpaH, TaKk U
CUTHAJIbHBIE KHUJIbI 3a3€MJISIIOT C 00EUX CTOPOH.

JlaHHast cxema SBIISIETCS] HAMIYYIIUM PEIICHHEeM ISl BBICOKOYACTOTHBIX IIeTIeH
(curnan 1 B tabn. E.1), HO TpeOyeT HanmW4usi OYEHb XOpOIIel (PKBUMOTEHIMAIHLHON)
CETH 3a3eMJICHHSI, KOTOpas Ha MPAKTHUKE MOXKET HMETh MECTO B CETSAX MAJBIX pa3MepoB,
PAacCIIOJIOKEHHBIX B OJTHOM 3JIaHUH.

B nefictButensHOCTH 11000 TIPOJOIBHBIN TOTCHIIMAN 3€MJIH, BHE 3aBHCHMOCTH
OT TIPUYMH €r0 TOSIBICHUS, Jaxe Oyaydd CHIDKEH 3a CUET DKPaHUPOBAHMS, BCE PABHO
HOSIBUTCS B BHJE CHH(pA3HOW IMOMEXH Ha OOOMX KOHIAX (BEJHMYMHA 3aBHCHT OT
COOTHOIIICHHUS COITPOTUBJICHUI HArPy3KH).

Opnako, B gaHHOW KOHpUrypamuu cuHdazHoe U NpoTUBO(A3HOE HAMNPSKEHUE
UACHTUYHBl JAPYT JPYry, BCIEJACTBHE YEro JaJIbHEMINEro CHIKEHUS IOMEXH He
npousoier. Ha HM3KMX YacToTax JTaHHOM CXeMbl CielyeT Hu30erarb, €CiH MO IenH
NEepeNaloTCsl CUTHAJIbl HU3KOM YacTOThl WM OKHAAETCS TMOSBICHUE 3HAYUTENIbHbBIX
NOTEHIIMAJIOB 3a3€MJIUTENS] HA HU3KUX YacTOTaXx.

Bo wu3bexanue 3TOrO 3aTpyIHEHHUsS] OOBIYHO MPEANOYTEHHE OTAAETCA
CUMMETPUPOBAHHBIM cXeMaM coenuHeHus (cxema Ha puc. E.5B) mmm cxemam ¢
pa3JelieHneM CUTHAJIOB HU3KOW W BBICOKOH YacToThl (cxema Ha puc. E.5 ).

Cxema na puc. E.1, B. B [aHHOW cXemMe HCHONIB3YETCS MPUHIHUI
CUMMETPUPOBAHUS  II€MH, TNPH KOTOPOM MPUCOEAUHSIEMOE OOOpyJOBaHUE U
COOTBETCTBYIOIIIME CBSI3M C CUTHAJbHBIMU LIEMSIMU  BBINOJHSIOTCS CUMMETPUYHO
OTHOCHUTEJIBLHO 3eMJIM. B Takol 1enu CpeHIo TOYKY MOXKHO JTM0O0 3a3eMJIsTh, JTMO0 HE
3a3eMJIATh.

JlaHHast cxemMa OOBIYHO MCIOJIB3YETCS JUIS Ienel JUCTAaHIIMOHHOTO YIIpaBJIeHuUs,
UMEIOITUX OOJIBIIYIO JUTUHY .

OkpaH KaOemns 3a3eMJIeH ¢ 00CHX CTOPOH M 00eCIeyrBaeT SKPAaHHPOBAHHE OT
MPOJOJBHBIX BO3MYIICHHH. [laHHAs cxema 001aaeT BecbMa OOJIBIION CTOMMOCTBIO, HO B
TO € BpPEeMs TIO3BOJISIET M30aBUTHCS OT IMOMEX BO BCEM JIMAIa30HE YacTOT - OT HU3KUX
(uemb CUMMETpPHpPOBaHA) JO BHICOKMX (MPUMEHEHO JKPAaHUPOBAHHE) U MOITOMY
PEKOMEHYEeTCsI K MPUMEHEHUIO TIPH Iepeiade CUTHAIOB JIF000ro TUTA.

Cxewmsbl Ha puc. E.5, T, 1. JlaHHBIE CXE€MBI - 3TO OOBIYHBIE CXEMbI COEAMHEHUS 1JIs
nepenayd CUTHAJIOB HU3KOW 9acToThl (2a B Tabi. E.l) mpw HanMYuu HU3KOYACTOTHBIX
BO3MYIIIEHUH, TIO3BOJISIIONIUE YIEPKUBATh BETUYNHY MTPOTUBO(A3HON TOMEXH HA HU3KOM
ypoBHE (HECHMMETPHUYHAS IIETIh).

I[aHHI)IC CXEMbI TAKXKE MOI'yT HMCIIOJb30BATLCA JIA HCHGﬁ, K HC3a3CMJICHHOMY
KOHIIY (HC 3allIMIIICHHOMY OT HIPOAOJBbHBIX HOMCX) KOTOPBIX IIOAKIIOYCHBI TOJBKO
ITACCHUBHEBIE JIM0O C1a00 IOABCPIKCHHBIC ITOMEXAaM 3JICMCHTHI.
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IIpu cpaBHenuu cxem Ha puc. E.5, r u E.5, n Buano, uro cxema E.1, 1 ¢
He3a3eMJIEHHBIM KOPITyCOM o0opyaoBaHUs obecreunBaeT OOJIBIITYIO
IIOMEXO03aIUIIEHHOCTh, HO MOXXET BBI3BAaTh MPOOJIEMBI B IUIAHE 3JICKTPOOE30MIaCHOCTH
(3HaUMTENbHOE HANPSHKEHHE MPUKOCHOBEHU:). Takum o0pa3oM, JaHHas cxema OOBIYHO
HENPUMEHUMA TIPH HaJWYMM BOJM3M HEOOJBIIUX D3JIEMEHTOB pPaccMaTPHBACMOTO
000pyI0BaHuUs KaKOro-1100 3a3eMJICHHOTO HHOTO 000PYIOBaHMS.

Cxema nHa puc. E.5, e. B nanHoii cxeme ocnabieHne MexaHu3Ma CBSI3H MEXKIY
TOKAMM HHU3KOM UM BBICOKOM YaCTOThl JOCTUTAeTCsl 3a CYET KOHIEHCATOPOB,
MO3BOJISIIOIIMX TMOJYYUTh CHHKEHUE IOMEX BBICOKOM YAaCTOThI 3a CYET JBOMHOTO
3a3eMJICHUSI 0€3 OIAaceHWid TOSBJICHHUS MPOTUBO(A3ZHBIX TMOMEX HHU3KOH YacTOTHI
BCJIEZICTBUE HECUMMETPUYHOCTH LIETIU.

3a3emMJIeHUEe CUTHAJILHOMI LOCIIM Ha BBICOKHMX YaCTOTAaX MOXKCT IIPOUCXOJHTL 3a
CUCT Iapa3HUTHBIX €MKOCTEM WJIM HaJIM4us KOHACHCATOPOB IJIA ocjiabJieHusT MEXaHu3Ma
CBJI3H.

Cxewma Ha puc. E.5, k. Cxema 00beiuHsET B ceOe JOCTOUHCTBA cxeM Ha puc. E.1,
a u E.1, r obecrieunBast XOpOIIIyIO 3alIUTy OT IIOMEX BO BCEM Auamna3oHe 4acToT. Ilo
ATOW MPUYMHE CXEMa MOXKET HCIIOJIB30BAThCS IS Mepeaadud HU3KOYAaCTOTHBIX CUTHAJIOB
Hu3koro ypoBus (2 B Ta0ia. E.1) B cnoxuoit OSMO.

Cxema Ha puc. E.5, 3. Cxema c KoakcualdbHbIM KaOelieM C 3a3€MIICHHEM Ha
000MX KOHLAX OOBIYHO HCIIOJNB3YETCS ISl IMEepeJaydl CUTHAJIOB BBICOKOM YacTOTBI
000py/IOBaHUIO, HE TMOJIBEPKEHHOMY BO3JECHCTBUIO IMOMEX HU3KOW WM BBICOKOMU
94acTOTBI, B YaCTHOCTH, pamnoobopymoBaHuio, pabotaromemy B pauanazone CBUY,
paboyrie YaCTOThl KOTOPOTO MHOTO BBIIIIE€ YACTOT OOBIYHO BCTPEUAIOIIUXCS TOMEX.

Takas cxema TakXe YacTO WCIOJB3YETCS IS TMepeaaddl BBICOKOCKOPOCTHBIX
1 poBbix curaaioB (la B Tadn. E.1) nHa HeOosbine paccTossHus (HECKOJIBKO JIECITKOB
METPOB) TIPY HAJIMYUHU XOPOIIero 3azemiutens (cMm. cxemy Ha puc. E.5, 0).

Cxema IMpUMCHNMA U IIpU OOIBIINX paCCTOAHMAX, €CIIM B3aUMHOC IICPCAAaTOYHOC
COIIPOTUBJICHUEC HEBCIMKO, TOKH ITIOMEXHU OTPAHUYCHBI HAJTMYUEM XOPOIICTO 3a3E€MIIUTCIIA
HJIM 3a3€MJICHHOI'O IIPOBOJAHHKKA, ITApaJICIBbHOTO KaOeJIo.

Cxema Ha pHuc. E5, . CxeMa ¢ KOaKCHAJIbHBEIM KabeneM ¢ 3a3eMJICHHEM Ha
OJHOM KOHIC IPHUMCHACTCA BE3AC, I'’IC TOKHU IMOMCEX HM3KOM YacCTOTHI 10 BHCITHEMY
IMPOBOAHHUKY MOTYT IIOBJIMATH HA TOJIC3HBIN CUTHAI.

[Ipumepom Takoro cirydasi MOKET OBITh COSUHEHUE OTIEIBHBIX 3a3EMITUTEICH.
Kpome TOro, pnaHHoe COEOUHEHME MOXKET HCHOJIB30BATHCS I  MOJAKIOUYCHUS
MEPEHOCHOTO 000PYI0BaHMUsI, HAPUMED, BUACOKaAMEDP, MOHUTOPOB, U T .II.

[Tpy HEOOXOAMMOCTH TIEPEHOCHOE OOOPYJOBaHHWE MOXHO 3a3eMIISITh dYepe3
KOHJICHCATOD.

OueBuHO, YTO MOJOOHO cxeme Ha puc. E.5, K, UCMOIb30BaHNE KOAKCHUATBHBIX
TPEXIPOBOJIHBIX (TPUAKCHAIIBHBIX) KaOelled MOXET HHOrJa IOMOYb pPEIIUTh BCE
BO3MOXHBIE TMPOOJIEMbl TTOMEXO3AIMIIEHHOCTH M, TaKUM 00pa3oM, MOXKET ObITh

88



PEKOMEH/IOBAHO IS OYEHb UYYBCTBHUTEIBHBIX CETCH, HCIOJb3yeMBIX, HaIpuMeEp, s
nepeaayu curdanos 1B tadmn. E.1,.

Cxema nHa puc. E.5, k. Ilomo6Ho cxeme Ha puc. E.5, e. nmannas cxema
oOecrieuynBaeT XOpollee SKPAaHHUPOBAHHWE BBICOKMX YacTOT O€3 BPEIHBIX BO3JICHCTBHIA,
CBSI3aHHBIX C IPOTEKAHUEM TOKOB HU3KOW YaCTOTHI.

5 IIpu BEIOOpE THTIA KaOeIst MOTYT MMOMOYb CIIEAYIOIIHE OOIIHe PEeKOMEH IallUH.
- [IpuMeHEHNs BUTBIX MMAp CYIMIECTBEHHO CHUYKAET HABEJACHHBIE TOMEXMU.

- KoakcuanbHble kabeny, HECMOTpPsl Ha UX PacHpOCTPaHEHHOCTh JUIS Nepeaadn
BBICOKOYACTOTHBIX CUTHAJIOB, HE OYEHb XOPOILIH ISl YACTOT HUXKE CPEIHHUX.

- DOKpaHbl B BHJE OIUIETKM IO HApYyXHOW TIOBEPXHOCTH Kabens IO
ANEKTPUYECKUM IapaMeTpaM MPEBOCXOIAT DKpaHbl B BUIE CIHUPAIBHO HAMOTAHHOM
¢osbru. KauecTBo OIIIETKH JIy4llle, YEM BBILIE €€ IIIOTHOCTb.

- OmeTka ¥ posybra TeM Jiydille, 4YeM TOJIIIE MPOBOJIOKA WM MaTepuan (Hojabr,
MIOCKOJIbKY 3TO 00€CIIeYnBAET YBEINUYECHHUE MPOBOJAUMOCTH.

- Hpoz:oanaﬂ YCTaHOBKa (I)OJ'IBFI/I Jydlmae, 4€M CliipalibHas, HO OHa JOCTATOYHO
KECTKaA U TpyAHO n3rudaeTcs.

- Buemnuiéi 3kpaH B BHUIE OIUIETKM W (POJIBTU, WIM JBOMHOM OIUICTKH,
3HAUUTENIPHO JIy4llle, Y€M OJMHOYHBIA DJKpaH, Jake B TOM CcCllyyae, €ClIu JiBa
AKPAHUPYIOMIMX CJIOS HE M30JUPOBAHBI OAWH OT Apyroro. Jlyumias koHpUTyparms 1is
kabenmel ¢ SKpaHOM B BHJIE OIUIETKHM W  (POJIBIH, KOTJa OIUIETKA HAXOIUTCS MPOTHB
MPOBOJSIIEN CTOPOHBI CIIUPATbHON (DOJIBTH,

- OTaenpHBIC BUTHIC MTAPHI (TPOWKH, YETBEPKH U T.II.) B 00IIEM SKpaHHPOBAHHOM
ka0esie MOTyT HYKJaThCsl B MHIMBUIYaIbHBIX SKpaHaX JJIs MPEAOTBPALIEHUS EMKOCTHON
IIEPEKPECTHON OMEXH MEXKAY CUTHAIBHBIMYA MPOBOIHUKAMH.

- MHoOrocnonHsie 9KpPaHbI C I/IBOH}IHI/ICﬁ MCXKAY 9KpaHHBIMH CJIOSIMH B O6H_ICM
ci1y4dac Jiydulic, 4yem oe3 N30JI M.
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[Tpunoxenue XK

Bb100p cevyeHUs 3JIEeMEHTOB 3a3eMJISIIOIIMX YCTPOHCTB

ﬂOHYCTI/IMBIe TOKH KOPOTKOro 3aMbIKaHHsA IOJId 3JICMCHTOB 3a3C€MIIAIOMIUX YCTpOfICTB
ompenensAlOT IO  CIEAYIOUIEMY BBIPDAXEHHIO, HCX0oAs H3 jonyctumod mno IIYD
TEMIIEpaType Harpesa
_S
Stond’
rie S - momepevHoe CeYeHHe IPOBOJHHMKA MM JKpaHA Kabems MM’ Son -

JOMyCTUMOE CeYeHHUe Jig Toka B 1 KA MpoaoJDKUTENBHOCTBIO Bo3eicTBus 1 cekyHaa;
- K03 OUITUEHT, YUUTHIBAIOIIUNA MPOJOJDKUTEIBHOCTh BO3JIEHCTBHS TOKA

Inon =

t+ 009, t<lc

q= :
08t , t>1c

3HaueHus S, npuBeaeHs! B Tads. XK. 1.

Taomuma XK. 1
JlomycTuMoe ceueHue Sy, s Toka 1 kA niurtenbHOCThIO 1 C.
Tun >nemeHTa Syom
MMZKA
I'opr30HTANBHBIN CTAIBHOU 3a3€MIIUTEIb 14,0
3a3eMJISIOIINM POBOAHUK U3 CTAJH, IOJICOEAMHEHHBIN K anmapary 16,5
I'opu3oHTaNBHBIN MEAHBIN 3a3EMIIUTEND 4,6
3a3eMIISIOIINUM TPOBOAHUK U3 MEJIU, TOJICOSIMHEHHBIN K anmnapary 54
Apmarypa xkejie300eToHa 30,3
CeuHI0Basg 000709Ka Kabems ¢ OyMaKHOM MPONUTAHHON U30JIAIIUeH Ha 400
Harnpsbkenne 10kB '
CBuHI0Basg 0007109Ka Kabems ¢ OyMakHOM MPONUTAHHON U30JIAIIUeH Ha
54,1

Harnpsbkenue 20 - 200xB
AnromuHEEBas 000J104Ka (3KpaH) Kadesst ¢ OTMBHHUIXJIOPUIHON 15.0
pPE3MHOBOM M30JISAHUEH ’
AnroMuHEEBas 000J109Ka (3KpaH) Kadest ¢ MOTMATHICHOBOM U30JIsIIACH 16,4
Mennbiii 5KpaH Kadels ¢ MOTMBUHUIXJIOPUIHON ¥ Pe3UHOBOM H3OJISIHEH 10,0
Mennblii 2KpaH kabess ¢ MOIUITUICHOBOM H30JIsIuei 11,0

['paduiku 3aBUCHUMOCTEN 3HAYEHUHN JTOMYCTHUMBIX TOKOB OT TONMEPEYHBIX CEUCHUM
AJIEMEHTOB JI PAa3IMYHbIX MaTepuasoB W BpemeHH BoznedctBus K3 nHe Oonee 0,1
(Bpemst pabOTBI OCHOBHOM 3allIUTHI) ¢ MpuBeAeHbI Ha puc. XK.1 K.7.
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S, MMm?

Puc. XK.4 Nonyctumslii Tok K3 1 cBUHIIOBOI 000710uKK Kabemnei ¢ OyMa>KHOW MpONMUTaHHON
usossnueit Ha Hanpsokenue 10 10kB u (20 - 200)xB mpu Bpemenu Bo3aeiictus He 6onee 0,1c.
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KA o5 115 uzomsnus
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Iuony

0 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
2
S, MM
Puc. X.5 lomyctumerii Tok K3 aiist anromMuHueBOM 000JI09KH KaOels ¢ MOTUBUHIIIXJIOPHIHON UITH
PE3UHOBOM M30JIAIMEH U MOTUATHIICHOBON U30JISIIMEN TTpH BpeMeHH Bo3aeicTBus He Oosee 0,1¢

45
[I1BX n3ongamuus

3.5

II[OH!

KA

2.5 1D n3onaus

15

0.5

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

2
S, MM

Puc. XK.6 Jonyctumslii Tok K3 1 antoMuHUEBOTO 3KpaHa Kademst ¢ MOIMBHHWIXIOPUIHON HITH
PE3UHOBOM M30JIALMEH U MOTUATHIICHOBON U30JISIIMEH TTpH BpeMeHH Bo3aeicTBus He Oosee 0,1c¢
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[1BX n3ongmus

I 45
o I1D u3omsus

KA 35

0123 456 7 8 91011121314151617 1819 2021 22 2324 2526 2728293

S, MM?

Puc. XK.7 Jomyctumsrii Tok K3 1151 MegHOTO 3KpaHa Kadesst ¢ MOTMBUHUIXIIOPUIHON UITH PE3UHOBOM
M30JIALMEH U IOIMATUICHOBOM M30JIsIIIMEN IPU BpeMeHH Bo3zericTBus He 6onee 0,1c.

2 IloroHHble cONPOTHBJIEHUS MPOBOJHUKOB H SKPaHOB KaeJeii Ha
NPOMBILJICHHON YacToTe

[Ipu pacuere HanpspkeHuil Ha 3Y M TOKOB, MPOTEKAIOLIMX IO MPOBOJHUKAM U
sKpaHaM Kalesnell He0OXOJIMMO UMETh JaHHbIE O MOTOHHBIX AKTHUBHBIX M MHJYKTUBHBIX
COMPOTHUBIICHUH 3a3eMIISIFOLIUX MPOBOJIHUKOB U 3KPAHOB KaOeleH.

3aBUCUMOCTH TMOTOHHBIX CONPOTUBJICHUH sl TPOBOJHUKOB U3 CTAM U MEAU OT
UX 9KBUBAJIEHTHOTO AMAMETPa MPUBEICHBI HIKE.

0,045
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0,035 2\

0,030 —\

lo, Xo, 0,025
Om.Mm 0,020
0,015

0,010

0,005

0,000 ;

4 6 8 10 12 14 16 18 20

A N
A N
A N
A ¥
A N
A N

|

Puc. ’K.8 3aBrucuMOCTh IOTOHHBIX aKTUBHOTO Io M HHAYKTUBHOTO Xg COIPOTUBJICHUN CTAJILHOTO
POBOHHUKA OT Juamerpa d
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Puc. 7K.9 3aBHCHMOCTb OTOHHBIX aKTUBHOTO [ ¥ HHIYKTUBHOTO Xo COITPOTUBICHUI METHOTO
POBOHHUKA OT quamerpa d
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Puc. 7K.103aBrcuMOCTh HOTOHHOTO CONPOTHBIICHUSI MEAHOTO 9KPaHA Zoyp OT €r0 HApyKHOT'O
nuametpa d
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MOM/M 55

5 75 10 125 15 175 20 225 25 275 30 325 35 37.5 40 425 45 &N
d, Mm

Puc. 7K.113aBucuMOCTh IOTOHHOIO CONPOTHUBIICHHUS aTFOMUHUEBOTO 9KPAHA Z0y OT €r0 HAPYKHOT'O
nuamerpa d
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[Tpunoxenue 3

KosgpuuueHTsI SIKpAaHUPOBAHUS

1 MeToauka pacuera

OKpaHUpYIOLIee CBOWCTBO KaOENbHBIX 3KPAaHOB, JIOTKOB, KAaHAJIOB M JPYIHX
AJIEMEHTOB OOBSCHSETCS TEM, YTO HMCTOYHUK IOMEXM HHIYLHUPYET B DSKpPAaHE TOK,
ANEKTPOMArHUTHOE IOJI€ KOTOPOTO KOMIIEHCHPYET 3JEKTPOMArHUTHOE MOJIE TOMEXH.
JIist mosrydeHusi BBICOKOTO KO3 (UIMEHTa SKpaHUPOBAHUA CIEAYEeT O0eCHedyuTh Kak
MOXXHO ©Oojiee HM3KO€ CONPOTUBJIEHUE KOHTypa, IO KOTOPOMY MpPOTEKaeT
skpanupyromuil Tok. Ha wacrorax mno 10 MI'1 skpaHupyomnmii Tok NpoTeKaeT Mo dKpaHy
U yepe3 TOUKHU 3a3eMJICHUS IKpaHa 3aMbIKaeTcsl B TpyHTe. Tonbko Ha yacTotax 6oisiee 10
MI 11 5KpaHUPYIOIIHI TOK MOYET 3aMbIKAThCSl YEPE3 EMKOCTU MEKY SKPAaHOM U 3€MJIEH,
a Tak ke B camoM dkpane (puc. 3.1).

f<10 Ml'y

A
1/

\ J

N—y—"

IpyHT

f>10 MI'y

(O

ik
-

[pyHT

A

Puc. 3.1 Ilytn npoTekaHus 3KpaHUPYIOLIMX TOKOB B 3aBUCUMOCTH OT YaCTOThI IOMEXH.

YacTora nmomex, uMmeromux Mecto Ha tepputopun OPY u 3PV, kak npaBuio, HIxXe
10 MI'n (cm. tab6m. 3.1). [Mosromy s oGecriedeHus 3H(HEKTUBHOTO IKPAHUPOBAHHUS
MoMeX HEe0OXOJUMO 00€CTIeYuTh MUHUMAIbHOE CONMPOTUBJICHHE KOHTYpa, IO KOTOPOMY
MPOTEKaeT SKPAaHUPYIOIIUH TOK. DTO OOecneurmBaeTcss HaAeKHBIM TajlbBaHUYECKUM
NPUCOEIMHEHNEM JKpaHa Ha 00eux cTropoHax K 3Y NpOBOJHMKAMM C MHHHUMAJIBHOU
UHIYKTUBHOCTBIO. Bce nmpuBeneHHble HWXKE JlaHHBIE 10 KO3 PUIUEHTaM
SKPAaHUPOBAHUS  BBIYMCIEHBl I JKPAHUPYIOIIUX  JIEMEHTOB  3a3€MJIEHHBIX
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(mpucoenuueHHbix K 3Y) ¢ obeux cTopoH. MeToauka pacdera Ko3(hQHUIIMCHTOB

9KPAHUPOBAHUS JIJIsl TOTO CiTydas u3joxeHa B [1].

Tabnuua 3.1
YacroTa nomex, CO3/1aBa€MbIX Pa3INYHbIMA HCTOYHUKAMHA

Hcrounnk nomexu OcHoBHas

4acToTa
KommyTanuu, mpoOou 351eKTpruuecKOi U30ISIIH, CpabaThIBaHUE Pa3psAHUKOB B 50-1000kI 11
MEPBUYHBIX LIETSX BHICOKOT0 HanpsbkeHust OPY
KommyTanuu, mpoOou 351eKTpHYeCcKOi U30ISIHIH, CpabaThIBaHUE Pa3psAHUKOB B 1-5MI'
MEPBUYHBIX LIETSIX BHICOKOTO HanpsikeHus 3PY
KommyTanuu, mpoOou 351eKTprYeCcKOi U30ISIIH, CpabaThIBaHUE Pa3psAHUKOB B 1o 30MI'g
MEPBUYHBIX LIEMSAX BHICOKOT0 HanpsikeHuss KPYO
[Toackoku moTeHManoB BCeACTBUE MpoTekanus TokoB K3 uepes 3azemuisitoniue 50T
YCTpOICTBA
[TepBrbIit ynap MogHUM 25kl
[Tocnenyromue yaapsl MOJIHUU 1 MI'a

Puc. 3.2 Cxema 3amenieHus 11t pacdeTa K03 UIMeHTa SKpaHUPOBAHHUS.

Wupnekc 1 cOOTBETCTBYET SKPaHUPYEMOMY MTPOBOJLY, HHAEKC 2 - KOHTYPY, TEHEpUPYIOIIEMY ITOMEXY,

uHIEKC 3 -3KpaHy. R - conpoTuBieHne rpyHTa.

Koadpdunuent sxpanupoBanus K = 1 ayig nuHuM ¢ 3a3eMJICHHBIM ¢ 00€UX CTOPOH

SKpaHOM OIIPpCACIACTCA U3 O6HICFO BBIpa’KCHUA
K - RG + R3 + JCJ‘S
Zl+jal,

rze | - DpoTsSKEHHOCTh CHCTEMBI,
Z, =(R,+jal,)/| - mepenaTouHOE CONPOTHBIICHUE,

R, —aKTMBHOC CONPOTHUBJICHUE DKpaHa,

L= M13 - Ls-- mepenarouHas MHIyKTUBHOCTb,;
L3-MHIYKTUBHOCTB DKpaHa,
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M13 -B3anMHasd HHAYKTHUBHOCTb MCXKAY SKpaHOM U )KPIJ'IOﬁ;
RG - COIIPOTHBJICHUEC IIYTHU IIPOTCKAHUA TOKa B 3€MIJIC,

Ly - cobcTBeHHas MHAYKTHBHOCTh 3a3€MIIIOIIUX BBIBOAOB SKpaHa (BEIHMUMHON OKojo 1
MK H/M).

s pacuera Kod((QHUIIMEHTOB SKPAaHUPOBAHHUS MPOTSHKCHHBIX SKPaHUPYIOMIUX
2JICMEHTOB (KaOeJIbHBIX SKPAHOB, CTAJIBHBIX TpPyO KOpPOOOB W T.I.) HEOOXOIUMO
BBIYUCIIUTH 3HAUCHHSI IEPEUUCIICHHBIX TAPAMETPOB C YU€TOM CKUH-3(PdeKTa B MeTaiie u
rpyHT B iKkene300eTOHHBIX KaOCNbHBIX KaHAJaX, JOTKAaX M 3JaHUSX OCHOBHBIM
OKPAHUPYIOIIMM 3JIEMEHTOM SIBJISIIOTCSI CTaJIbHBIC CTEP)KHU apMarypbl. B kupnuuHOM
3aHUKM SKPAHUPYIOIIMMHU JIEMEHTAMHU SIBJISIOTCS TPYOBI BOJOMNPOBOJA, OTOILICHHUS, a
TaKXKe OJJIEKTponpoBojaka. B [2] Ko3(puUIMEHTs SKpaHUpPOBAaHHUS CTEH 3IaHHA
HPE/JIaraeTcsl BBIYUCIATD, IPEJICTABIISAS UX B BUJE METAUTHYECKUX ceToK. KoaddurmeHt
SKPAHUPOBAHUS AIOMUHUEBON M MEHOM CETKM Ha BCEX YaCTOTAaX COCTABIISACT

k=8>
W
Jlns1 cTabHOM CeTKH. Ha YacToTe ~25KI 11
K = 85
W1+18010°/r?
Ha yactore ~1 MI
<=5,
W

s Jur~200,

rae W - pa3Mep siueiiky; I - paauyc mpyTKa.
Pacuer xo3¢dunneHTa SKpaHUPOBAHHUS METAUIMYECKHX I[IKAaQOB MPOBEICH IO
COOTHOIIIEHUIO U3 [3] Aist chepruieckoro 3KpaHa.

_ 1 2. .
K = coshkt) +§(F +E)S|nh(kt) ,

rae
k=,jwou, F=kr/u,
O,/ - DIIEKTPOINPOBOJIHOCTb U OTHOCUTEIbHASA MAarHUTHAS IIPOHUL[AEMOCTh

MaTepuaia; (- yriaoBas 4acToTa; I - paanyc cpepudeckoro skpaHa; t - Toammnaa
CTEHKH dKpaHa.

2 Pe3yabTarhl pacuyera K03 UIMEHTOB IKPAHUPOBAHMS
Ha puc. 3.3- 3.10 u B tabmune 3.2 mpuBeAcHbI 3HauYCHUS KOIPDOUIIMEHTOB
SKPaHUPOBAHUS YACTO HCIOJIb3YEMBIX IKPAHUPYIOIINX dJIEMEHTOB.
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Puc. 3.3 CpaBHuTenbHBIE KOAPPHUIUEHTH! 3KPAaHUPOBAHUS PA3TUYHBIX SKPAHUPYIOIIUX HJIEMEHTOB
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Puc. 3.5 Koa¢pumeHTs 5KpaHUpOBaHUS METAITIOPYKABOB PA3IMYHOTO AUaMETpa
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Puc.3.6 KoappuumeHTs! 3KpaHUPOBaHUS CTATBHBIX TOJICTOCTEHHBIX TPYO pa3IMyHOro AUaMeTpa
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YacToTa, Ny,

Puc.3.7 KoagdunmeHTs! 25KpaHUpPOBaHUS CTATHHBIX JIOTKOB PA3IMYHOTO CEUCHHS

100
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YacTtoTa, Ny,

Puc. 3.8 KoapumeHTs1 5KpaHUpOBaHUs CTAIBHBIX KOPOOOB Pa3IMYHOTIO CEUCHHUS
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Tabmura 3.2

KoadduimenTsl 3xpaHupoBaHus CTEH 3/IaHUN.

Bun 3nanus Kupnuunoe C MeTalNInYeCKUM N3 c6opHoTO
KapKacom xKene300eToHa

Koadduunent 3 10 30

SKpaHUPOBAHUS HA

yactore 25k

Koaddumnuent 3 8 20

SKpaHUPOBAHUS HA
gactore 1 MI'11

468c¢.

Cnucok surepartypsl 14 [lpuiioxkenus 3

1. PykoBOACTBO 10 06€cTieueHHIO 3IEKTPOMAarHUTHOW COBMECTUMOCTH Ha
AIIEKTPUYECKUX CTAHIMAX U nojcTaHusx. [loarorosneno Paboueii rpynmoit
CUI'PE 36.04:<0OMC Ha 31eKTpUYEeCKUX CTaHIUAX U moacTaHmsax». 1977, 19@.

2. Crangapt MOK 62305-2003Monnauesamura.

3. IIBab A. DnekTpoMarHuTHasi COBMECTUMOCTh. M: DHeproaTomu3aat, 1995,
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[Tpunoxenune 1

Tunosblie pemenus no odecneyenuro IMC BTOPUYHOTO
000py10BAHMS M CHCTEM CBSI3M HA JIEKTPOCETEeBBIX 00beKTaX

N.1 O61mme monoxenust

B cootBerctBum ¢ tpedoBanusimu ctanaaptra OAO «OCK EDC» CTO 56947007-
29.240.10.028-2009 Hopmbl TEXHOJOTHYECKOTO TMPOSKTHPOBAHUS  IOJICTAHIIHA
NEPEeMEHHOTO TOKa C BBICHIMM HampsbkeHueM 35-750kB» mpoekT 3nekTpoceTeBoro
00BEKTa TOJKEH coepkaTh pasaen no SMC.

[Ipu mpoekTupoBaHWM OOBEKTOB HOBOTO CTPOUTEIHCTBA, TEXHHUYECKOTO
nepeBoopyxkeanss u pekoHcTpykiuu [IC 110 kB w BbIme A0mKeH OBITH BBIMOJTHEH
KOMILJIEKC ~MEpONPUSITHI, O0O0ECHEeUYHBAIOIIUX JJIEKTPOMArHUTHYI0 COBMECTUMOCTh
yctpoictB P3A, ITA, ACY TII u cBs3m.

OcHOBHBIE MEPONTPUATHS AOJKHBI BKIIOYATh!

- KOMIIOHOBOYHBIE PEILICHUs 00BEKTA,;

- BBITNOJHEHUE 3alIUThl BTOPUYHBIX LIETIEW M YCTPONCTB OT 3JIEKTPOMArHUTHBIX
BO3JENCTBUI MOJIHUMY,

- BBIOOp 3a3E€MIISIIOLIETO YCTPONCTBA MOACTAHIIMY 110 yciIoBUsIM DOMC;

- BRIOOP TpacChl MPOKJIAJAKN KaOEIbHBIX KaHAJIOB, TUTIA KaOEIIbHON KaHAIHM3aIuHU C
yuetoM TpedoBanuiit OMC;

- BBIMOJHEHUE 3alIUTHl OT CTAaTHUYECKOTO NIEKTPUYECTBA H  JIPYTUX
AJIEKTPOMArHUTHBIX BO3JICHCTBUM.

Meponpusitus 1mo ob6ecrneueHuIo TpeOOBaH ANEKTPOMArHUTHOM COBMECTUMOCTH
Ha O00BEKTaX TEXHUYECKOTO TMEPEBOOPYKEHUS W  PEKOHCTPYKIMH  JIOJDKHBI
pa3pabaThiBaThCsi C  YYETOM  pe3yJbTaTOB  MPOBEAEHHBIX  00CIeq0oBaHUMN
AJIEKTPOMarHuTHOM 00CTaHOBKH, B T.4. ¥ Ha [1C npotuBononoxHbeix koH1oB BJI 110-750
kB, rae yctaHaBIMBarOTCI MUKpOIIpolieccopHbie ycTpoiicTBa P3A, TTA, cBs3u.

B Ilpunoxkenuu mnpeAcTaBieHbl MPUMEPHI BBINOJHEHUS Pa3/IejIOB MPOEKTOB IO
OMC a1 TUTIOBBIX AJNEKTPOCETEBBIX OOBEKTOB:

- moJyiHas pekoHcTpykius noacranimu 330/110/1@B ¢ OPY;

- HOBO€ cTpouTenbeTBO noacTanmuu 500/220/110/260B ¢ KPYD;

- HOBOE cTpouTeNbeTBO NojcTanmuu 220/2&B ¢ KPYD u oTKphITO# YacThio;

- HOBoe crpomtenbcTBO moxactannmu 500/220/1@B ¢ mosTamHbBIM BBOAOM B
skcmutyataruio OPY 22kB u OPY 50(B;

- yCTaHOBKa MHKPOIPOIIECCOPHBIX YCTpoHCTB P3A Ha OTAEIBHBIX JHHUSIX
JNEUCTBYIOIIEN MOICTAHIIAM.

N.2 IToanas pexoncrpykuus noacranuuu ¢ OPY 33kB n 11kB

N.2.1 TlpoexkTHble pelieHUsT MO o0eclHeYeHUIO TONMYCTUMBIX YpOBHeill
BO3/1CHCTBUIl HANPSAKEHUA U TOKOB NPOMBILNLJIEHHONW YaCTOThl HAa BTOPHUYHOE
00opy10BaHMe MPH KOPOTKUX 3aMbIKAHUSAX HA 3eMJII0

[IC nocne peKOHCTPYKIHMHU MPEACTaBIseT COOOM OTKPBITYIO MOACTAHIMIO, Ha
koTopoi pacmnonoxersl: OPY-33kB, OPY-11kB (¢ aBrorpanchopmaropamu AT-1 -
AT-4). [Ipumenena kommoHoBka ¢ pacnpezenenabivu PIL: PII[ 33kB B 3panuu OITY,
PII-1 u PIII-2 11&B - B OTHeIbHBIX 30aHUSX.

105



[IpoekT 3a3eMIISIONIEr0 YCTPOMCTBA, PACMHOJIOKEHHE OOOpPYAOBAHMS M TPACCHI
IPOKJIAJIKK Kabesel MpuBeIeHbl Ha YepTexKe.

JInd CHUXEHUsS ypOBHEM HAIPSKEHUHW U TOKOB IPOMBIIUIEHHONM YacTOTHI MPH
KOPOTKHUX 3aMBIKaHUSIX HA 3€MIIKO NPUMEHSIOT CUCTEMY BBIPABHUBAHUS MOTEHIMAa Ha
OPY u cucrema ypaBHHBaHUs IOTEHIIMATIOB BHYTPH 3/1aHHUS.

B cBsi3u ¢ TeM, 4TO TOKHM 3aMBbIKaHUSl Ha 3€MJII0 UMEIOT BBICOKHE 3HAUEHUS, MPHU
BBITIOJTHEHUH 3a3€MJISIIOIIETO YCTPOMCTBA B KA4E€CTBE 3a3€MIIMTENICH M 3a3eMIISIOIINX
MIPOBOTHUKOB MPUMEHSIIOT MEIHBIA MPYTOK TUaMEeTpOM 16vM.

3azemsisiromiee  ycrpoiictBo IIC mpencraBisier co0Oil 3aMKHYTBIM  KOHTYP,
COCAMHSIONINI BCE 3/1aHUS U COOPYKEHHUS.

Bokpyr Bcex 3maHMii NOPOKJIAIBIBAIOT TOPU3OHTAJBHBIM 3a3€MJIATENL Ha
pacctostHuM 1M OoT 31aHus. OT 3TOTr0 3a3eMJIUTENS BBINOIHIIOT BBOJbI B 37aHUS.

B nomemenusax P, LIIIT, ACY TII u ACKY2D mkadsl npuUCOSAUHSIOT K
3aKJIaJIHBIM METATOKOHCTpYKIMAMU. Kaxnpiit psg mkadoB COENUHSIIOT € IIMHOM,
IIPOJIOKEHHOM IO NIEPUMETPY MOMEIICHUS.

Pe3yabTaThl pacueTos.

1) Conporusnenne pactekanuio He npeBoicuT 0,14 Om, a nmorenuuan Ha 3Y -
2,0xB.

2) HanpspbkeHusi, BO3ACHCTBYIONME HAa W3OS0 KOHTPOJBHBIX KabOenei,
nposoxeHHbIx oT OITY no o6opynoanus 33kB u ot PII[1(2) no obopynoBanus 11kB
U TOKH TI0 MX JKpaHaMm, 3a3eMJICHHBIM C 00emx cTtopoH, He mpeBbiciaT 25(B u 100A
COOTBETCTBEHHO, YTO JOMYCTUMO i kabenei tTuna KBBI .

BbIBOALI.

[Ipoekt 3a3eMJISIFOLLETO YCTpPOMCTBA COOTBETCTBYET TpeOOBAHUSIM
ANEKTPOOE30MACHOCTH U DJIEKTPOMArHUTHOW COBMECTUMOCTH.

N.2.2 TlpoexkTHble pelieHUsT MO o0ecleYeHUIO ONMYCTUMBIX YpOBHell
BO3/1eliCTBHII MMIYJbCHBIX NMOMEX, BO3HUKAIIIUX NMPH KOMMYTAIUAX CHJIOBOIO
obopynoBanusi 1 K3 B nepBUYHBIX HeNmsIxX

ITpoknanka kabenel neneit BropuyHoit kommytamnuu oT OPY-33kB no PII 330u
or OPY-11xB no PIHI-110xB BbimonHeHa B M0Jy3arayOJaeHHBIX /0 MOHOJHMTHBIX
KaOeJbHBIX KaHaJIaX.

Pa3Boaka u3 kaOenbHBIX KaHATOB K IMKadaMm BBITIOJIHEHA B OIMHKOBAHHBIX
ka0enpHbIX KopoOax. Kabenu B kaOenbHBIX KaHajlax MPOKIAAbIBAIOT IO IOJKaM C
pasneneHueM CUJIOBBIX M KOHTPOJBHBIX Kabenel acOeCTOIEMEHTHBIMU MEePErOpPOIKaMU,
mpu pas3Bojike Kabenmeld B KaOENbHBIX KOpoOax, CHUIJIOBBIE W KOHTPOJIBbHBIE KaOemn
MIPOKJIAIBIBAIOT B PA3HBIX KOPOOax.

Tpaccel mpoknaaku kabenedt Ha OPY 33kB yaaneHsl OoT IIMH BBICOKOTO
HaIpPsHKEHUS.

Kontponbhbie kabenu - skpanupoBanHbie Tuna KBBI'5. 3azemienue skpaHoB - ¢
JIBYX CTOPOH.

Pe3yabTaThl pacueTos.

1) HauGonpime pacueTHbIe 3HAUCHUS TOKA BBICOKOYACTOTHON COCTABIISAIONICH MTPH
KOPOTKOM 3aMbIKaHUU Ha 3€MJTEO COCTaBSIT:
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OPY-33kB - 3,XA,;

OPY-11(B - 1kA.

[Ipu kOMMyTalMAX HauOOJIbIIIME 3HAUCHHS aMILTUTY/ 16l UMITYJIbCHBIX TOKOB Oy1yT
IpPUMEPHO B 4 pa3a MEHbIIIE.

2) HauGosbliiee 3HaYCHHE UMITYJIbCHBIX TIOMEX BO BTOPHYHBIX IIETISIX HE MPEBBICAT
1xB.

BbIBOALI.

YpOoBEHb MMITyJIIBCHBIX NIOMEX HE IpeBblaeT ponyctumsie miusi MII ycrpoiicTs
P3A 3HaueHwuii.

N.2.3 IlpoexkTHble penieHUsi N0 o0ecmeYeHU) JONMYCTHMBIX YPOBHeEI
BO3/1elCTBHI HMIIYJIbCHBIX IIOMEX OT TOKOB MOJIHUM

Monnuezamurty OPY-33kB u OPY-110kB ocymiectBisitor mnpu MOMOITA
MOJIHUEOTBOAOB Ha MOPTAIAX U OTAEIBHO CTOSIINX MOJTHUEOTBOIOB.

Pe3yabTaThl pacueTos.

1) Tlpu ynmape MonHMHM B MOJHHEOTBOAB Ha OPY BeposTHOCTH 00paTHOTO
nepekpbiTus ¢ 3Y Ha KaOenu Lenei BTOpUYHOM KOMMYTalluy MPEeHEOpEeKMMO Maa.

2) UmnyabCHbIE TOMEXH He MpeBbImaioT 4kB.

BriBOALI.

MosnHue3anmra MOACTAHIIMM COOTBETCTBYET TpeOoBaHusIM OMC BTOPUYHOIO
000pyIOBaHUS.

N.2.4 TIpoexkTHble pelieHUs1 MO o0ecrmeYeHU) JONMYCTHMBIX YPOBHeI
BO3/1eMICTBUII MATHUTHBIX I0JIeH MPOMBILIJICHHON YaCTOThI

PeaktopHble KaMepbl YCTaHOBIJICHBI B OTAENbHBIX 3HaHusX Ha OPY 33KB.

Pe3yabTarhl pacueros.

1) HanpsykeHHOCTh MAarHUTHBIX TOJICH MPOMBIIIJICHHON YaCTOThI B MOMEIICHHUAX
OITY ue mpesbimacT SA/Mm.

2) B nmomemenusx PII-1 u PII-2 we npeBbicut 25A/M, uTro cooTBeTCTBYET 4
CTEIEHH JKECTKOCTH.

BriBOALI.

YpoBeHb HANPSKEHHOCTH MAarHUTHBIX MOJEH MPOMBINIUIEHHON 4acTOThI B MECTaX
pa3mMelteHust ycrpoctB P3A He mpeBbIlIaeT 10nyCTUMBIX 3HAUCHUN N1 000pYyI0BaHuUs,
UCIIBITAHHOTO 1O 4-i1 CTEeNEHU KECTKOCTU MCHBITAHWN Ha YCTOWYMBOCTH K MArHUTHBIM
ITOJISIM MPOMBIIIEHHON YaCTOTHI.

N.2.5 IlpoekTHble pemleHUs] MO 3alIUTEe OT 3JEKTPOMATHUTHBIX MOJIei
PAAN0YACTOTHOIO MANIA30HA

[lo pesympraraM MNPEAIPOEKTHBIX W3BICKAHUI YCTAHOBJEHO, 4YTO BOJIM3HU
MOJACTAHIIMM  OTCYTCTBYIOT  MOILIHBIE  HMCTOYHUKH  3JEKTPOMArHUTHBIX  IOJEH
panmoYacToTHOro auana3ona. ®oHOBEIM ypoBeHb He npesbimaet 0,1 B/m.

JlonmycTumeble YPOBHH HaIPSKEHHOCTH AIEKTPOMArHUTHOIO nOoJIS
Paauo4acTOTHOTO Jrana3oHa obecreunBaroT €CTECTBEHHbIE JKPAHBL:
METANIOKOHCTPYKIMU 3[JaHUI MOJICTAHIIMKA U METAJUTMYECKUX IIKA(POB.

JIns  3amuThl  OT BO3ACHCTBHUS  AJIEKTPOMArHUTHOTO TOJNS  MEPEHOCHBIX
paauoNepealolIuX YCTPOUCTB HEOOXOJUMO aJIMHHHMCTPATHBHO OrPAaHUYUTH HX
IpUMEHEHHE BOJIM3H MUKPOIPOIIECCOPHOI annapaTypsl (He Ommke 2-3um).
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N.2.6 IlpoexkTHble pemieHusi MO o0ecHeYeHUIO ONMYCTUMBIX YpOBHeill
BO3/1eHCTBUI UMITYJIbCHBIX MATHUTHBIX MOJIEH

MoOaHMEOTBOABI YCTAaHOBJIEHBI HA IOITYCTUMOM paccTossHuu ot PILI.

Pe3yabTaThl pacueTos.

HauOonblilee 3HaueHHE HANPSKEHHOCTH HMMIYJIbCHBIX MArHUTHBIX IMOJE€H OT
pacrioiockeHHbIx  BONMU3u Pl mMomuueorBomoB He mpesbimaer 80A/M. MmmynbcHbie
MAarHUTHBIE MOJISl OT NEPBUYHBIX LIETIEH CYIIECTBEHHO HUXKE, YEM OT MOJIHUM.

BbIBOALI.

Ha mnoncranuuu MoryT ObITh YCTAHOBJIEHBI YCTPOWCTBA, COOTBETCTBYIOIIHME 4
crenenu xectkocT ucnbiTanuii mo 'OCT P 50649.

N.2.7 TIpoekTHble pelleHUs] MO 3alIUTe OT Pa3psAI0B CTATHYECKOIrO
3JIEKTPHYECTBA

Jlist obecnieyeHus: IOMyCTUMBIX YPOBHEW AJIEKTPOCTATUYECKOro MOTEHIMala Tea
yenoBeka B nomeunieHusix PII, cepBepHoil U CBA3M NPUMEHSIOT(ATBIINONBL  C
aHTUCTaTHYeCKUM nokpeiTheM ¢pupmbl DOBO.

Pe3yabTaThl H3MEPEHUI U PACYETOB.

HauOounbliiee 3HaUeHHE AJIEKTPOCTATUYECKOTO MOTEHIMAJa Tejla YeJI0BEeKa BO BCEX
MOMEIIEHUSIX ¢ MUKpoTpolieccopHoi amnmaparypoit IIC ne npessicut 1,0kB.

BbIBOALI.

Mukponpoueccopnas — anmaparypa P3, IIA, ACY, ACKYD2D, cBs3y,
yCTaHaBIMBaeMasi B 3TUX TMOMEIICHUSX, TObKHA ObITh ucnbiTana o ['OCT P 51317.4.2
HE MEHEe, YeM IO 2 CTEeTICHH >KeCTKOCTH.

N.2.8 IlpoexkTHbIE pellleHUs] MO 3AMMUTE OT HAHOCEKYHIHBIX MMIYJbCHBIX
noMex

JI71s1 3a1ATHl OT HAHOCEKYHIHBIX UMITYJIbCHBIX IIOMEX IMPUMEHSIOTCS PELICHUS:

* DJJEKTPOMEXAHMYECKHE  YCTpPOMCTBA  HE  YCTAHABIMBAIOTCS  BOJIM3H
MUKPOIIPOLIECCOPHOM anmnapaTypsl;

* MUTaHUE DIEKTPOMEXAHUYECKUX YCTPOKMCTB U MUKPOIPOLECCOPHBIX YCTPOUCTB
BBITIOJTHSIFOT C pa3HBIX (hUIEPOB.

N.2.9 IIpoexkTHble pellieHUs] MO 00eCHeYEHUI0 KAYecTBA IJIEKTPONMUTAHUA
NMOCTOSTHHBIM TOKOM BTOPUYHOT0 000PY/10BaHUSA

Jlnst  oOecmiedeHHWs] KAYECTBEHHOTO  DJICKTPOMUTAHUS TMOCTOSHHBIM  TOKOM
OPUMEHSIOT MOA3apsAHbIE YCTPOMCTBA, 00ECIEeYNBaIOIIME YPOBEHb IMYyJIbCAIIMl MEHee
2,5%.

[Iutanue MII yCTpOWCTB, YYBCTBUTEJIBHBIX K 3JIEKTPOMATHUTHBIM IIOMEXAM,
OCYUIECTBJISIIOT OT OTAEIbHBIX (DUIEPOB.

Kabenu ceTu MOCTOSIHHOTO TOKa, MPOXOSAIINE B paclpeeIuTeIbHOM YCTPOMCTBE,
MPOKJIAJIBIBAIOT B KAOEJIbHBIX KaHaJaX U METaUIMYEeCKUX KopoOax.

N.2.10 IlpoekTHBbIe penleHUsi MO o0ecleYeHUID KAayecTBA IJIEKTPONMUTAHMS
nepeMeHHbIM TOKOM BTOPUYHOT0 000PY/10BAHUS.

Jlns  oOecredeHUs] KAauye€CTBEHHOI'O AJIEKTPONUTAHHUS MEPEMEHHBIM  TOKOM

npUMeHsieTcs cuctema saekrponutanus TN-S.

Jnst mutanus yerpoiictB ACY TII npumeHstoT cucteMsl 6ecriepeGoiHOro 31eKTPONUTaHuS Ha
6a3ze UBII.
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N.2.1111poekTHBIE penieHusi MO 3a1UTe 0T KOHAYKTUBHBIX OMeX

JIng  3ammThl OT  KOHAYKTUBHBIX  TIOMEX,  HaBEIEHHBIX
AIIEKTPOMATHUTHBIMU MOJISIMU, TPUMEHSIOT SKPAHUPOBAHHBIE KaOeH.

JIns 3a1IMATHl OT B3aMMHOTO BIIMSHUS LENEH Pa3IMYHOIO0 HA3HAYEHUS] IPUMEHSIOT
CIEAYIOIINE TEXHUYECKUE PEIICHHUS:

- CWIOBble KalOeauM W KOHTPOJIbHbIE KaOeau BTOPUYHOTO O0OOPYAOBAHUS
MPOKJIAABIBAIOT HA paccTOsTHUH He MeHee 0,25u.

N.2.12 ABTOpCcKUil HAI30P 32 BBINOJHEHUEM NMPOEKTA U MPHEMO-CAATOYHbIE
HCNBITAHUSA.

[IpeagycMOTpeHO TpoBenEeHHE H3MepeHud a1 KoHTpoias OMO B mporecce
CTPOUTENHCTBA MOJCTAHIINH.

[Tocne 3aBepiieHUs] MOHTaXHBIX padOT MPOBOAST MPUEMO-CIATOYHBIE UCTIBITAHUS
B COOTBETCTBUU C «METOINYECKUMH YKA3aHUSIMU IO ONPEIEIEHUIO 3JIEKTPOMArHUTHBIX
00CTaHOBKM M COBMECTUMOCTH Ha D3JEKTPUYECKUX CTaHIMSAX M mnoacTaHiusx». CO
34.35.311.2004.

Pesynbrartel pacdeTHBIX 3HAYCHUW YPOBHEW AJIEKTPOMArHUTHBIX BO3JCHMCTBUM U
CTEIEHU KECTKOCTU UcIbITaHui MII ycTpoliCTB Ha MOMEXO0YCTOMYUBOCTD IIPUBEIECHBI B
tabnuie 1.1.

BHCIITHUMH

Tadomuma U.1

PacueTHble 3HaUCHUST YPOBHEU JIEKTPOMArHUTHBIX BO3AEHUCTBUAN U CTEIIEHU KECTKOCTH

ucnbsiTannii MII ycrpoiicts

Ne | DmekTpomMarauT Bun ucnerranmit Pacuetnoe VYcnoBus
o/ HOE Ha TOMEX0YCTOWYNBOCTD 3Hayenue/ OMC
BO3ACHCTBHUC CTCIICHB X KCCTKOCTH
HCIIBITAaHUI
1. | Hanpsxenus Wcneiranus ANEKTPUYECKON 250B/200(B BBITIOJIHEHBI
MPOMBIIIIEHHO | IPOYHOCTH W30JISILUH
i 4acToThl mpH | (HANPSHKCHUE B YCTAHOBHBIIEMCS
K3 Ha 3emmmio. | pexxume).
FOCT 30328-95 (MDK 255-
5).
2. | UmnynscHbIE Ha YCTOMYUBOCTD K 1xB/ BBITTOJTHEHBI
MOMEXH, KoJ1e0aTeTbHBIM 3aTyXaloluM 3 CT. KecCT.
BO3HUKAIOIIME | TOMEXAaM: (2,B
npu - O/IMHOYHBIX, cuHdaznoe , kB
KOMMYTAalUAX | - IOBTOPSIOIINUXCS. npoTuBo(dazHoe)
CHJIOBOTO I'OCT P 51317.4.12-99 NIDK
obopynoBanus | 61000-4-12-96).
151 K3 Ha
MIePBUYHOMN
CTOpPOHE.
3. | UmnmynbscHbIE Ha YCTOMYUBOCTD K BBITIOJTHEHBI
oMexu OT | MUKPOCEKYHIIHBIM  IMITyJIbCHBIM 4<B/
TOKOB MOJIHUH. | TOMeXaM OOJIbIION SHEPTUH. 4 cr. xecr. (4kB)
I'OCT P 51317.4.5-99 NIDK ' '
61000-4-5-95).
4. | MarHuTtHbIe Ha ycToH4YMBOCTh K MarHUTHOMY 4 CT. KecT. BBITTOJTHEHBI
OJIs HOJIIO POMBINUIEHHON YaCTOTHI. (30A/m

109



No | DmekTpomarHut Bun ncnertanmii PacuetHoe VYcnoBus
/1 HOE Ha TOMEX0YCTOWYMBOCTD 3Hayenue/ OMC
BO3JICHCTBHC CTCIICHDb JKCCTKOCTH
WCTIBITAaHUI
npomsbitiearo | 'OCT P 50648-94 MOK 61000- JUTUTEIBHO,
f 4aCTOTBHI. 4-8-93). 300A/m
KpPaTKOBPEMEHHO)

5. | DnektpoMarau | Ha ycTOWYMBOCTH K M3Iy4aceMbIM BBITIOJTHEHBI

THBIE MoJIs | PaAMO4YacTOTHBIM 3JEKTPO- 0.1B/m/
PaArOYacTOTHO | MATHUTHBIM TIOJISIM. 3 1. KECT.
ro auanaszona. | TOCT P 51317.4.3-99 {IDK (10B/1)

61000-4-3-95).

6. | UmnynbcHBIC Ha YCTOMYUBOCTD K 80A/Mm Cnenartso
MarHUTHbIE UMITYJIECHOMY MarHUTHOMY | COOTBETCTBYET 3anpoc
TOJIS. MOJTIO. 3cr. xecr. / MIPOU3BOIUT

I'OCT P 50649-94 ¥MD5K 61000- HE yKa3aHo eITto
4-10-93).

7. | Pazpsagn Ha ycroliunBocTh K paspsaam 1xB/ BBITIOJTHEHBI
CTaTHYECKOTO | CTAaTHYECKOTO JIEKTPUIECTBA. 3 cr. secr. (6¢B
anektpuuectBa | [OCT P 51317.4.2-99 NIDK .

61000-4-2-95 MK 60255-22-2 OuTaxtibi, 8B
96). BO3/1YIIIHBIN)

8. | Hanocekynan | Ha YCTOMYUBOCTH K BBITIOJIHEHBI
bIC HAHOCCKYHIHBIM  HMIYJIbCHBIM | 4 cT. xecT. (4xB,
UMITyJTBCHBIC MOMEXaM. 2xB)
MIOMEXH OT I'OCT P51317.4.4-99 NIDK
anektpomexan | 61000-4-4-95 MDOK 60255-22-4
HUYECKHUX 92).

YCTPOMCTB.

9. | KagectBo Ha ycToiunBOCTh K MyJIbCaLUsM BBITIOJTHEHBI
JIEKTPONUTAH | HAIPSHKEHUS IOCTOSTHHOTO TOKA. 2,5%/
us ['OCT P 51317.4.17-2000M3K | 4 cr. xecT. (15%)

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

10. | KagecTtBO Ha ycroilunBoCTh K rapMOHHKaM BBIITOJIHCHBI
JJIEKTPONUTAH | U HWHTEpPrapMOHUKaM, K CUTHAJIaM
ust CUCTEM TeJCyIPaBICHHS u Obecneunsacres
MEePEMEHHbBIM CUTHAJM3allMd B  HaIpsHKEHUU HCTOTHHMKAMH

OecriepeboitHOTO
TOKOM. CETH TEePEMEHHOIO TOKa.
FOCT 51317.4.1-2000 MDK fTaHuA
61000-4-13).
Ha ycroitunBocTh kK KoneOanwmsim | OOecrieyuBaeTcs | BBIMOTHEHBI
HATIPSDKEHUS. HUCTOYHUKAMHU
I'OCT P 51317.4.14-2000MDK | GecrepeboitHOro
61000-4-14-2000). MTATAHUS
Ha YCTONYUBOCTD Kk | OOecrnieunBaeTCsi | BBITTOJTHEHBI
JTUHAMUYECKIM U3MEHEHUSIM | HUCTOYHUKAMU
HaIPSKEHUS AJICKTPOITUTAHHMS. Oecniepe0oitHOTO
I'OCT P 51317.4.11-99 NIBK MTUTAHUS

110



No | DmekTpomarHut Bun ucnbrranuit Pacuernoe YcenoBust
/1 HOE Ha TOMEX0YCTOWYMBOCTD 3Hayenue/ OMC
BO3/IEICTBHE CTETIeHb KECTKOCTH
WCTIBITAaHUI

61000-4-11-94).

Ha ycroitunBocTh k Hecummerpun | OOecrieunBaeTcsi | BBIMOJTHEHBI

HaIPSKEHUHN AJIEKTPOIUTAHMS. HMCTOYHUKAMHU
MDSK 6 1000 -4-27-2000. OecriepeboitHOTO
MTATAHUS
Ha ycToluMBOCTP K M3MEHEHUSIM BBITIOJIHEHBI
ObecnieunBaeTcs
4acTOTBl  NHWTaHUS B  CETH
HMCTOYHUKAMHU
MEPEMEHHOTO TOKA. Secnepe6oitHoro
['OCT P 51317.4.28 - 2000M2K I
6 1000 -4-28-2000).
11. | KounyktuBabeie | Ha YCTOMYUBOCTD K BBITIOJTHEHBI

IIOMEXHU. KOHIYKTHBHBIM  [OM€XaM, B
nojoce gactot ot 150 kIt mo 80| 3 crt. xecr. (10B)
MI 11, BO3JEHCTBYIOLIUM Ha
MOPTHI AJIEKTPOITUTAHUS U BBOJA-
BBIBOJIA CUTHAJIOB.

I'OCT P 51317.4.6-99 NIDK 6

1000-4-6-96). 2B (mmtenapHO)
Ha YCTOWYUBOCTH k| 30B (1c)/3cr.
KOHIYKTHBHBIM  TIOME€XaM B KECT.

rmostoce yactot oT O mo 150kI 1.
I'OCT P 51317.4.16 - 2000MDBK
61000-4-16-96).

N.3 Hosoe crponteancro moacranuuu 500/220/110/260B ¢ KPYD

N.3.1 IlpoexkTHble pemieHusT MO o0ecNeYeHUIO ONMYCTUMBIX YpOBHell
BO3/1CHCTBUII HANPSAKEHUA U TOKOB NPOMBINIJIEHHONW YaCTOThl HA BTOPUYHOE
00opy10BaHMe NPH KOPOTKUX 3aMbIKAHMAX HA 3eMJII0.

N.3.1.1Ina cHUXeHHs] YPOBHEW HAIpPSHKEHUN U TOKOB MPOMBIIUICHHON 4aCcTOTHI
MIPU KOPOTKUX 3aMBIKAHUSAX Ha 3€MJII0 MPUMEHSIOT CHCTEMY BBIPABHUBAHUS MOTCHIIMAJIA
BHE 3/IaHHI M CUCTEMY YPaBHUBAHUS MOTCHIIMAIOB BHYTPH 37aHUS.

B cBsi3u ¢ TeM, YTO TOKM 3aMBbIKaHUS HA 3€MJII0 UMEIOT BBICOKHME 3HAYEHUS, MIPU
BBITIOJTHEHUH 3a3€MJISIFOIIETO YCTPOICTBA B KAaueCTBE 3a3eMIIMTENCH W 3a3eMIISIOLIUX
IPOBOHHKOB IIPUMEHSIOT MEIHYIO ITOJI0CY cedenneM 60x5 MM .

N.3.1.23azemustomiee ycrporictBo 11C npencraBisier co0oil 3aMKHYTHIA KOHTYP,
COEIMHSIIOIINI BCE 3/JaHUS U COOPY>KEHHUS.

Boxkpyr xaxnoro 3nanus KPY3-220kB, KPY2-500«B, KPY-20xB u nepexoaHbix
IYHKTOB MPOKJIAJAbIBAIOT FOPU30HTAIBHBIN 3a3eMJIUTENb HA paccTosiHuU 1M oT 37aHus.
OT 3TOrO 3a3eMJIMTENS BBINOJHAIOTCS BBOJBI B 3[JaHUE HA paccTosiHUU He Oosiee 10m
OJIUH OT JPYroro W MPUCOEAUHSIOTCA K BHYTPEHHEMY 3a3eMJISIOIIEMY YCTpOMCTBY. s
BbIPABHUBAHUS MOTEHLIUAIOB HA TEPPUTOPUH MOJCTAHIIUN MEXKY 3AAHUSIMU IPUMEHSIOT
CETKY 3a3emynTenieii ¢ pazmepamu sueek He meHee 10x10 m.

111



Ha wyactu Tepputopum mnojcTaHLMM, TA€ pacrnojoxkenbl mnoprtainsl SO0KkB wu
ka0enbHbIe BBOABI 22(kB, Takxke MpoKiIaabIBalOT CETKY M3 IIMH 3a3€MJICHUS C IIaroM He
6osiee 10x10M, cBsI3aHHYIO C OOIIUM 3a3EMIIUTEIIEM.

Bokpyr  3gaHusi  OpOXOJIHOM,  MaciOCOOPHHUKOB,  HACOCHOM  CTaHIIUH
POTHUBOIIOKAPHOTO  BOJIONIPOBOJIA, pE3epByapa MPOTUBOIOKAPHOIO 3amaca BO/IbI
MPOKJIAABIBAIOT 3a3€MJIUTENIN Ha paccTossHuU 1M oT 00bekTa, cBsi3aHHBIE ¢ 00mUM 3V,
KaK IMOKa3aHo Ha CXeMe 3a3eMJISIOIIEr0 yCTPOUCTRA.

N.3.1.3 Ilo mepumerpy momenieHus ¢ obopyaoBanuem KPVYD mpoxnanpiBator
3a3eMILTIONIYI0 MEIHYIO muHY cedenneM 60x5 mm°. IlIHHY COCAMHSIOT ¢ 3aKIagHBIMH
METAJNIOKOHCTPYKIHAMH, ooopynoBanreM KPYD u BeicokodyactoTHoi (BY) cetkoii. B
kadyectBe BY ceTkM NpUMEHAIOTCS apMarypy Kene300€TOHHOM KOHCTPYKLMHU MOJa.
CeTKy NpUCOEOUHSIOT K 3aKJIaJHBIM METANIOKOHCTPYKIMSAM 3/1aHHUsI U K BHEUIHEMY
3a3eMJIMTENI0 PABHOMEPHO 10 NepuMeTpy He MeHee, yeM B 10 Toukax. Ot BY ceTku s
3azemiieHus1 o0opynoBanuss KPYD 00opyayroT BBIBOJIBI MEAHOM MIMHOM ceueHneM 60x5
MMZ2 . Hucso BBIBOJIOB JOJIKHO OBITh HE MEHEe 2-X ISl KaxK1oro npucoenunenus KPYD.
Bce o6opynoanue KPYD coenunstoT Mexay co6oit meaHo# muHoM 60x5 MM |

HononnutenbHo, B nomenieHnn KPYD Ha ypoBHE moJia mpoKIabIBaAlOT CETKY U3
MeqHOM muHBI 5X60MM ¢ 1mrarom sueiiku  1x1m, CBSI3aHHYIO C IIIMHOM CHCTEMBI
ypaBHHUBaHMsI MOTEHIIMAIOB, MPOJIOKEHHOM 110 MEPUMETPY MOMEIICHHUS.

1.3.1.4B nomemennsx KPY-20kB (10kB) kopmyca siueexk KPY npucoequnsitorcs
K 3aKJIaIHBIM METaJNIOKOHCTPYKIUSAM B MEXKAY co00i1 MenHoiM muHoi 60x5 MM

Ces3u Mexay panamu siueek KPY u BHyTpeHHEH HWHOM BBINOJIHSIOT C IIArOM HE
6omnee 10wm.

N.3.1.5 Jlns 3a3emneHus TpaHcPoOpMaTOpOB U aBTOTPAaHCHOPMATOPOB B
TpaHC(OPMATOPHBIX KaMmepax MO MEePUMETPY MPOKIAbIBAIOT 3a3eMIISIONIYI0 MEIHYIO
muHy 60x5 MM |, COCIMHEHHYIO C 3aKIa[HBIMA METAUTOKOHCTPYKIISMH 37aHus B 4X
TOYKAaX B KaXJOW Kamepe U 3a3eMJISIOIIMMU IMHAMU COCEIHMX MomenieHuit 3ganus. K
3a3eMJISIIOIEHA IIMHE TPHUCOCIUHAIOT KOpmyc TpaHchopmaropa 3a3eMIISIIOLIUMU
IPOBOJHUKAMHM, HE MEHEEe JIByX C KaXIOW CTOpOHBI. BOnaM3u MecT 3a3emiisieMbIx
HEUTpaJied CHIJIOBBIX TpaHC(OPMATOPOB MPOKIAILIBAIOT MPOJOJIbHBIE U TMOMNEPEUHbIE
3a3eMJISIOIINE TIPOBOTHUKH (B YETHIPEX HAIPABICHHSIX), COCTUHCHHBIC C 3a3eMJISIOIICH
IIMHOM, MPOJIOKEHHOH 10 epUMeTpy TpaHCHOPMATOPHOI KaMepHI.

N.3.1.6 B momemenusax PII, HIIIT, ACY u ACKYDD mkadbl BTOPUYHOTO
000pyIOBaHUS TPUCOSAUHSIIOT K 3aKJIaJIHBIM METAIOKOHCTpYKIMsIMU. Kaknmprit psij
mKadoB COSTUHSIOT C IIUHOM, TPOJIOKEHHON MO MEPUMETPY MOMEIICHUS.

Pe3yabTarhl pacueros.

1) Hau6Gonpiee HanpsoKEHE TPOMBIIUICHHON 9aCTOTHI HA BTOPUYHOM KaOele Witu
000pyI0BaHUU TIPH BCceX pexxuMax He npesbimaet 0,6«B.

2) HaulOopliiee 3HaYCHHUE TOKA MPOMBINUICHHOW YacTOThI B DKPaHAX BTOPHYHBIX
kabeneit, nponoxkeHHbIX oT PY 11(kB u Boime 10 PIII, He npepbimaet 200A.

HauOonblilee 3HaueHHE TOKa B dKpaHaxX BTOPUYHBIX KabOesed, MpPOJOKEHHBIX OT
PY 20xB no PIII, ne npessimaet 60A.

HauOonbiiiee 3HaueHWe TOKa B O3KpaHax JIOOBIX BTOPUYHBIX KaOened, mpu
ommxHeM BHemHeM K3 115 Bcex HanpspkeHuit He npesbimaeT 30 A.
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3) Haubombine pacyeTHble 3HAYCHHUS HANpsDKeHUs Ha 3Y MpH SKBUBAJICHTHBIX
3HAYEHUSIX YJEIbHOTO CONMPOTUBIICHUS TPYHTA P, MPUBEACHHBIX K ABYXCIOMHONW MOIEIH
C y4eTOM IIpoMep3aHus IpyHTa B 3UuMHUH niepuo, P;= 2000m* M, p, =600m*M, h=2u
COCTaBSIT:

npu K3 na KPYD 500xB - 3,3kB,

npu K3 na KPYD 220xB - 4,5kB,

npu K3 na KPY3 110xB - 1,1kB.

[Tpu nBoitHOM 3aMmbikaHuu Ha 3emitto Ha PY 20 kB nanpspkenue Ha 3Y coctaBiser
0,8kB.

BbIBOALI.

1) ITpu K3 na 3emuto va PY 11(kB u BbIe U TBOIHOM 3aMBIKaHWH HA 3€MITIO Ha
PY 20xB nampspkeHune NpOMBIIUIEHHOM YacTOThI, BO3ACUCTBYIOIIEE Ha M3OJSALHUIO
KOHTPOJIbHBIX KaOeJel, U TOKH, MPOTEeKAIoIIKe 0 SKpaHaM KOHTPOJIbHBIX Kabenel, He
npesbimaet 3HaueHui 0,66B 1 200A cooTBeTCTBEHHO.

2) PacuetHoe 3HaueHne HanpspkeHus Ha 3Y He npesbimacT 5 kB

N.3.2 IlpoekTHble pelieHUsT MO o0ecleYyeHHI0 JAONYCTUMBIX YpPOBHe#l Bo3aeiicTBUIt
HUMIIYJIBCHBIX ITOMEX, BOZHUKAKIIHX IIPA KOMMYTalMsaAX CHJI0BOIro Oﬁopy)IOBaHI/IH n K3 B
NEePBUYHBIX HECIAX.

Jlis CHKEHUS! ypPOBHEN UMITYJIBCHBIX MTOMEX JI0 TOMYCTUMBIX 3HAUYEHUN MPUHSATHI
CJIEYIOIINE MPOEKTHHIE PEIICHHUS.

N.3.2.1 B nomenienusax KPYD-50kB, KPYD2-220kB, KPYD-11B BbImoaHuTh
BUY cerky nisi CHMKEHHS HMMITYJIbCHOTO TMOTeHIMana Ha obopynoBanuu npu K3 u
KOMMYyTalusix. B kadecTBe ceTku MPUMEHSIOT apMaTypy KeJle300€TOHHOTO MoJa.

N.3.2.2 B KPYD, or KPYD nmo PII u or ILIIIT mo KPYD mnpoknaasiBaroT
DKPAHUPOBAaHHBIC Ka0EIu C 3a3€MJICHUEM SKPAHOB C JABYX CTOPOH (s 3a3eMJICHHUS
9KPAHOB MPUMEHSIOT Pa3beMbl WM 38KUMbI CIICHIUATBHOTO UCIIOTHCHHUS).

N.3.2.3Bri0pana npokiiajika BceX BTOPUYHBIX Ka0esel B KaOeapHON KaHATu3aluu
¢ 6onpuM 3PpheKToM dKpaHUPOBAHUS - METALTNYECKUX Kopobax. KabenpHbie KOpoOa
3a3eMJISIIOT Ha OOOMX KOHIAX M B MECTaxX NEPEeceueHus C APYTUMH METaUIMYeCKUMHU
KOHCTPYKIUSIMU.

N.3.2.4CunoBble kabenu U KOHTPOJIbHbIE Ka0eau MPOKIIAAbIBAIOT JIUO0 B Pa3HBIX
Ka0eIbHBIX KopoOax, 11bo Ha paccTosHuu He Menee 0,25.

Pe3yabTarhl pacueros.

1) HaunGonpmme pacuyeTHbIe 3HAYEHUSI TOKA BBICOKOYACTOTHON COCTABIISIONICH MPH
KOPOTKOM 3aMbIKaHUH HA 3€MJIIO COCTABSIT:

KPY3-11(kB - 5kA;

KPY3-22xB - 1(kA;

KPY32-50kB - 2XA.

YacTOTHBIN CHIEKTP COCTABIISIFONTUX UMITYILCHBIX TOKOB - 0T 20MI'11 1o 1 MI'1.

[Ipu kOMMyTanMAX HauOOJIbIIIME 3HAYCHHS aMILIUTY/ 16l UMITYJIbCHBIX TOKOB Oy1yT
IpPUMEPHO B 4 pa3a MEHbIIIE.

2) Haubombinne pacyeTHbIC 3HAYCHUS BRICOKOYACTOTHBIX MOTCHIIMAIOB Ha 3Y mpH
KOPOTKOM 3aMbIKaHUHW Ha 3€MJIIO HA IIMHAX COCTaBSIT:

KPY3-11(kB - 4,%B;

KPY3-22xB - %B;
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KPY32-50xB - 2(B.

3) HaubGonbiime pacdeTHble 3HAYEHUS BBICOKOYACTOTHBIX MOTCHIMAJIOB Ha 3Y
arperatHbix mKkagos B KPYD cocrassr:

KPY3-11(B - 2,%B;

KPY3-22xB - 4kB;

KPY3-50xB - %B.

4) C yderom koddduimeHTa 3aryxaHus (He MeHee 6) ypOoBEHb HUMITYJIbCHBIX
MOMEX MPU KOPOTKUX 3aMBIKAHUAX U KOMMYTAITUSAX M3-3a MOAbeMa MoTeHInana Ha 3Y He
npeBbicaT 1,%B npu ycinoBuu, 4To 1€ HAMPSHKEHUS M TOKA 3a3€MJISIIOT B arperaTHbIX
mkagax uinu Ha PILI.

5) Hauboutpliee 3HaYeHUE UMITYJIBCHBIX H3JIy9aeMbIX IOMEX B 3KPaHHPOBAHHBIX
nensix He npesbicut 1kB.

BbiBOALI.

[Ipy BBINOJHEHUWU YKA3aHHBIX BBIIIE MEPONPUITHN YpPOBEHb CHH(pA3HBIX
UMITYJIbCHBIX TTOMEX MPU KOMMYTAIIUSAX U KOPOTKUX 3aMbIKaHUSX He npeBbicsaT 1,5kB, a
npotuBoga3HbixX - 1kB.

N.3.3 IlpoexkTHble pelieHuss MO0 o0ecleYeHUIO ONMYCTHMBIX YpOBHeil
BO3/1eliCTBHII UMITYJIbCHBIX IIOMEX OT TOKOB MOJIHUM.

N.3.3.1 JIns BemomHeHus MosHHE3anmThl 3nanuii [IC mpuHSATa KOHIIETIHUS
WCIIOJIb30BaHNs METAJUIMYECKUX KOHCTPYKLHM 31aHMM B KadyeCTBE MOJIHUEIPUEMHOU
CETKH, TOKOOTBOJOB (3a3€MIISIFOIIIMX IPOBOJHUKOB) U  3a3eMIIMTENICH CHUCTEMBI
MOJTHHE3aIUTHI.

N.3.3.2 OOecrieunTh DSIEKTPUUYECKYIO HEMPEPHIBHOCTh CTAJIBHOTO KapKaca,
&Kene300€TOHHBIX KOJIOHH U (DyHIaMeHTa 31aHus, 1 yero He meHee 50% coeqnHeHmit
apMaTypHBIX CTepkHEW (QyHIaMeHTa MEeXy co00il TpeOyeTcs BBINOJHUTH CBAPKOW WIIH
BSI3KOM ITPOBOJIOKOM.

[Munpounzonsuio (GpyHIaMeHTa 37JaHUSl BBIMOJHUTH OUTYMHBIMH WM OUTYMHO-
JATEKCHBIMU TOKPBITUAMHU. [IpuMeHeHrne NMOJUMEpPHBIX MOKPBITUN MPU UCIOJIb30BAHUHU
dbyHaamMeHTa 3aHusl B KaU€CTBE MOJTHUE3AIUTHOTO 3a3€MIIMTENSI HE JOMYCKAETCs.

N.3.3.3 Bce cranbHble KOJOHHBI 3JaHUS COEAMHSIOT C apMaTypod ero
&Kene300eTOHHOTO (yHAaMEHTa M C PACHOJIOKEHHBIMHU MOJ] KpbIIIeH MONEpPEeUYHbIMU
dhepMaMu TIpU TIOMOIITN CBAPKHU WJIM OOJTOBOTO COSTMHECHHUS.

OT KOJOHH BBITIOJHSIOT BBIBOABI HAa OTMETKAX OTAXEW IJII COCTUHECHHS C
BHYTPEHHEH CUCTEMOW ypaBHHUBAHUS MOTCHIIMAJIOB, @ HA OTMeTKe OM - 7Sl COeTMHEHUS C
BHEIITHUM 323E€MJISIOIIUM YCTPOHUCTBOM.

n.3.3.4 JlomkHa ObITb  oOOecreueHa JJIEKTpUYecKass HEMpepbhIBHOCTh
METaJUTMYECKOU KPOBJIU U €€ CBS3h C METAITMYECKUMHU CTPOITHIIAMU.

B Mecrax ycTaHOBKM aHTEHH M JApPyroro oOOpYIOBaHWS Ha KpbIIIE 3JaHUS
Ipe1ycMaTpUBaIOT BBIBOJBI OT CTPOINMJ JJi 3a3eMiieHus obopynoBanus. Bece kabenw,
BBIXOJISIIIIME HA KPBILITY, TPOKIAJAbIBAIOT B CTAIbHBIX TPYOaXx.

N.3.3.5 lnig cHW>KEHHUs] Pa3HOCTH MOTEHIMATIOB MEXAY 3AaHUSMU 3a3€MJIUTEIH
BBITIOJIHAIOT C IIaroM He 0oJiee SM.

N.3.3.6 lns 3amuThl KOHTPOJIBHBIX KaOeliel OT BTOPUYHBIX IMPOSIBICHHM TOKa
MOJTHHY TPUMEHSIIOT SKpaHUPOBAHHBIC Kaben ¢ 3a3eMJICHHEM DKPAHOB C JABYX CTOPOH.
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[Ipoxnanky kabenelt B mpenenax 3[aHUsl OCYIIECTBISIOT B OIMHKOBAHHBIX KAOEIbHBIX
KopoOax, MpOKIaaKy Kalbened MEXKIy 3JaHUSMU OCYIIECTBISIIOT B  IOJ3EMHBIX
KaOeIbHBIX KaHAJIaX WJIK TOHHEJSIX.

Pe3yabTaThl pacueTos.

Pa3HoCTh MOTEHIIMATIOB BHYTPU 3/1aHUS TIPU yJIap€ MOJIHUU HE MPEBBIMIAET 2KB.

Pa3HoCTh MOTEHLMATIOB MEXIY 3JaHUAMU He npeBbiaeT 4 kB.

NmnynbcHbIE TOMEXH, BBI3BAaHHBIE MOABEMOM IMOTEHLMAIa Ha 3a3eMIISIOLIEM
YCTpOICTBE, HE MpeBbIIaoT 4kB.

W3nyyaemMble HMITYJIbCHBIE IOMEXH HE TPEBHIIAOT 1KkB.

BbIBOALI.

[Ipu ynape MonHMM B 3AaHMSI HMITYJIbCHBIE TMOMEXH, BBI3BAaHHBIE IMOABEMOM
NOTEHIMAJIa Ha 3a3eMJISIOIIEM YCTPOWCTBE, M M3JIy4aeMble MMITYJIbCHbIE MOMEXH He
npesbiaT 4kB.

N.3.4 TlpoexkTHble pelieHusT MO o0ecleYeHUIO ONMYCTUMBIX YpPOBHeil
BO31eCTBUI MATHUTHBIX MOJIEd MPOMBIILICHHOA YaCTOTHI.

JIist CHUOKEHUST HAalPsKEHHOCTH MarHUTHOTO MOJISI TPU UMEIOIIUXCS TIIIaHUPOBKAX
3/1aHUI OBLIO MPUMEHEHBI CIEAYIONINE TEXHUUECKUE PEILICHHUS.

N.3.4.1 MakcuMalIbHO yIaJeHbl UCTOYHHMKH IOJIsA (PEaKTOphl) OT MOMEIIEHHH C
anmnaparypoit ACTY:

* Mexnay nomenieausmu KPY-10(2GkB) u peakTopHBIMH KamMepamu B 3JIaHUH
KPVY-20xB BbITIOMHEH 3Tak BBICOTOM 3M.

* Peaktopubie kamepsl B 3manun KPYD-22(kB otraeneHsl OoT moMmemieHui c
yctpoiictBamu ACTY u KPY-20kB coOCTBEHHBIX HYX]T KOPUIOPOM.

e Sueiiku KPYD-500B otnamens ot crensl nomenienus P u 'Y .

N.3.4.211pumenena komnoHoBka KPY, nmpu koTopoil TOKH MO MIMHAM YMEHBIIEHbI
NpPUMEPHO B JIBa pasa.

B KPVY-10kB u KPY-20xkB BBomHas W CeKIMOHHAs SYEHKH pa3MEIIAlOTCs B
cocennux suernkax KPY B cepemmne kaxnon cekuuu. [Ipy 3TOM MHONHBIM TOK,
nporekaromui no muHaM KPY, OyaeT yMeHbllIeH IpUMEPHO B J1Ba pasa.

Pe3yabTarhl pacueros.

1) B 3panne KPYD-220kB Hanps»KeHHOCTh MAarHUTHOTO IOJII OT PEAaKTOPOB Ha
Bcel Tepputopun momeniennin 112-114, 121u 204 @ Toukax, e yCTaHaBIHWBaKOTCS
mkadbl) HE IPEBHIIIACT 3HAYEHUH, COOTBETCTBYIONINX 4 cTenenu xectkoctr mo 'OCT P
50648.

B momemennn 115 (Macrepckas KPYD) HanpsokeHHOCTh IMOJISA B JUTUTEILHOM
pekrMe He mpeBbiinaet 25 A/M, 4Tto gonycTuMo it 8-4acoBoii paboueii cMeHbI padOThI
IEpPCOHAIA.

Hanpspkennocts MarHuTHOro mons or omuvHOBKM KPY B Touke ycraHoBKM
TEPMUHAJIOB B siYEHKaX B aBapHIHOM pexrmMe He npeBbIcUT 7/20A/M, 9TO COOTBETCTBYET
5 crenienn xectkoctu o 'OCT P 50648.

IIpu pacnosio)keHuy BBOJHOM M CEKIIMOHHOM SYEEK B CEPEAMHE KaXKIOW CEKUUU
KPY, HanpspKeHHOCTh MarHUTHOTO TIOJISI B HOPMAJIBHOM pexuMe He mpeBblcuT 60A/M,
YTO COOTBETCTBYET 5 crenenu kectkocTu ucnbitanuii mo 'OCT P 50648.

115



2) B 3panun KPY-20kB HampsokeHHOCTh MArHMTHOTO IIOJIE OT PEAKTOPOB IIPH
yCTaHOBKE PEakTOpoB Ha oTMeTke 7,9 Ha nojictaBke 0,9 B nomemenusx KPY-10«kB Ha
ypoBHe 1,81 or mona He mnpeBbicut 45A/M B HOpMmambHOM pexkume u 180A/M B
aBapUMHOM PEKHUME, UTO COOTBETCTBYET D CTENeHHU *)ecTKocTH ucnbiTanuii mo 'OCT P
50648 u cooTBeTcTBYyeT TpeOOBaHUSAM TMPaBUJ OXpaHbl Tpyda ISl TEPCOHAlA,
paboTaroiero no 8-4acoBoii paboueii cMeHe.

Hanpspokennocts monst ot ommHOBKM KPY B TOUKE yCTaHOBKM TEPMHHAIIOB B
sueiikax KPY-20xkB B aBapuiinom pexxume He mpeBbicUT 720A/M, 9TO COOTBETCTBYET 5
crenenu xectkocT ucnbiTanuii mo 'OCT P 50648.

[Ipu pacnosioxeHnr BBOAHOM M CEKLIMOHHOM STYEMKHU B CEPEIMHE KAXKIOU CEKIUU
KPY, HanpspKeHHOCTh MarHUTHOTO TIOJISI B HOPMAJIBHOM pexuMe He mpeBblcuT 60A/M,
YTO COOTBETCTBYET 5 crenenu xectkoctu mo 'OCT P 50648.

3) B 3manue KPYD-500«B HampskeHHOCTh MArHUTHOTO 110J1s1 B mioMenieHuu PII]
u 'Y ot mma KPYD-500B B HopMansHOM peskume 10 70 A/M, B aBapuitHOM peknMe
- 10 100QA/M, 4TO COOTBETCTBYET TPEOOBAHUAM 5 CTENEHHU KECTKOCTH MCIBITAHUHA I10
I'OCT P 50648.

Hanpspkernocts marautHoro nosist B nomerieHud HIIIT ot mmua KPY3S-500«B B
HopMasibHOM pexkume 10 30 A/M, B aBapuitHoM pexkume - 10 S500A/M, 9TO COOTBETCTBYET
TpeboBanusM 5 crenenu xxectkoctu uctsitanuit mo 'OCT P 50648.

BuIBOIBI.
1) ODMO B 4YacTH MarHUTHBIX TOJEH MPOMBIIIICHHON 4acTOTHl B siueiikax KPY-

10kB u KPV-20xB, nomemenusax ACKYD u ACY TII 3manua KPVYD-220kB,
nomerniennn PUI u 'Y, momemenun IIIT 3marms KPY3-500«B xapakrepusyercs,
KaK KpalHe KeCTKas.

Muxkponpoueccopnass annaparypa P3A, ACY TII, ACKY33, cBsa3y,
yCTaHaBJIMBaeMas B ATUX MOMEIICHUSX, JOJKHA ObITh UCIIbITAHA!

e He MeHee, ueM 110 5 crenenu xectkoctd ucneiTanuii mo ['OCT P 50648 nis
saeek KPY-10kB m sueexk KPY-20xkB, momemenns I'IIY u PI, momemenun IIIIT
3panus KPYD-500kB;

* ge MmeHee, yeM 1o 4 crenenu xectkoctd ucnbiTanuii 1o [OCT P 50648 nisa
nomereHut ACKYDD u ACY TII 3ganus KPYD-220kB.

2) Bo Bcex NOMENIEHUSX HAINPSDKEHHOCTh Moyt He npeBbicuT 80A/M, dTO
JOMYCTUMO TPeOOBaHUSMU TPaBWJI TEXHUKH O€30MacHOCTH Mg 8-4acoBoil paboueit
CMEHBI TIepcoHaa.

3) B nomemenuu PII u 'Y 3nanus KPYD-500«B HampskeHHOCTh MArHUTHOTO
noiss He mnpeBbicuT 10A/M, uro coorBercTByer HOpMmam CanlluH s skuibix
IIOMENIEHUH.

N.3.5 IlpoekTHble pemieHUsl MO 3al[UTEe OT JJIEKTPOMATHMUTHBIX MoOJeil
PaaHoOYACTOTHOTO AUANA30HA.

Jlnst obecrieueHrss MOMYyCTUMBIX YPOBHEW HAMPSKEHHOCTH 3JIEKTPOMArHUTHOTO
MoJIsl  PaAMOYacTOTHOTO  JHWama3oHa OT  BHEIIHUX  HCTOYHUKOB — WCIOJIB3YIOT
METAJUIOKOHCTPYKIIMK 37aHUN TOACTAHIIMM W Pa3MEIICHHE MHUKPOIPOIIECCOPHBIX
YCTPOWCTB B METAITMYECKUX MIKadax.
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JIns 3ammThl OT BHYTPEHHUX HWCTOYHUKOB TOJS TPUMEHSIOT pPa3MEIICHUE
MUKPOIPOLIECCOPHBIX YCTPOMCTB B 3aKPHITHIX METAUIMYECKHUX HIKadax.

B cBsI3M ¢ TeM, YTO NPUMEHSIOT IKA(BI CO CTEKISIHHBIMU JIBEPLIAMH, HEOOXOIUMO
aIMUHHUCTPATUBHO OrPaHUYMBATH HCIOJB30BAHHE IEPEHOCHBIX PaTUOINEPEIAOIINX
YCTPOMCTB BOJIM3U MUKPOIIPOLIECCOPHOH armapaTypsl (He Ommke 2-3m).

Pe3yabTarhl H3MEpeHHI U PacYeToB.

Haubonbliee 3HaYeHUWE HANPSHKEHHOCTH TIOJSI, CO3JaBa€MOr0 BHEIIHUMHU U
BHYTPEHHUMHU UCTOYHUKAMHU B MECTaX YCTAaHOBKH MHKPOIPOILIECCOPHOM ammaparypbl HE
npesbimaet 0,1B/m.

BbIBOALI.

1) DnekTpomMarHuTHas OOCTaHOBKA B YaCTH BO3JCUCTBUS JJIEKTPOMArHUTHOTO
NOJIsl paIMOYaCTOTHOTO AuariazoHa B noMeneHusx [1C xapakrepusyercs Kak Jierkas.

2) Tlpu paboTe 3KCILTyaTal[MOHHOTO MEPCOHANa HEOOXOAMMO aJIMHUHUCTPATHBHO
OTrpaHUYMBATh HCIOIb30BAHUE TEPEHOCHBIX PAIUONEPEAIONINX YCTPOUCTB BOJIU3H
MUKPOIIPOLECCOPHBIX YCTPOUCTB.

N.3.6 IlpoexkTHble pelieHUsT MO o0ecHeYeHUIO ONMYCTUMBIX YpPOBHell
BO3/1eMCTBUI MMITYJIbCHBIX MATHUTHBIX IOJIEH.

N.3.6.1 Vicnonp3oBaHuE METAUIMUECKUX KOHCTPYKIMUA 3JaHUM B KadyeCcTBE
MOJITHUETIPHEMHON CETKH, TOKOOTBOJIOB (3a3eMJISIONIUX IPOBOJHUKOB) M 3a3eMIINTEIICH
CHUCTEMbI MOJTHUE3AIIUTHI 00ECIIEUNBAET PABHOMEPHOE paclpeieSIeHHe TOKa MOJIHUM 110
IIEPUMETPY 31aHUM.

NMnynbcHOE MAarHUTHOE IMOJE€ MMEET 3HAUYCHUSI HAuOOJIbIINE HANPSKEHHOCTU
BOJM3M KOJIOHH W CTeH 3maHuii. B Mecte pasmemenus MII ycTtpoiicTB Hanbosbiee
3HAYEHUE HAMPSKEHHOCTU UMITYJILCHOITO MAarHUTHOTO MOJSi OT MOJHUU HE TMPEBBICUT
300A/m.

N.3.6.21MmmynibcHbIE MATHUTHBIE TIOJI OT MEPBUYHBIX 1IETIEH CYIIECTBEHHO HUXKE,
yeM OT MoJIHMM, Tak Kak B KPYD wuMmnynbCcHble TOKH MPOTEKAIOT B IMPAKTUYECKU
KOAKCUaJIbHOW CHUCTEME.

BoiBOaLI.

Ha noxacranuuu MOryT OBITH YCTAHOBJIEHBI YCTPOWCTBA, HUCHBITaHHBIE 1O 4
CTEIEHH KECTKOCTH.

N.3.7 IlpoekTHble pelleHUs] MO 3alIUTe OT Pa3psAI0B CTATHYECKOIrO
3JIEKTPUYECTBA.

Jlns oOecnieueHus: JOMYCTUMBIX YPOBHEH 3JIEKTPOCTATUUECKOTO MOTEHIIMAIAa Tela
YeJI0BEKa UCIOJIb3YIOTCSI aHTUCTATUUECKOE HANIOJIbHBIE MTOKPBITHSL:

* B KPYD-50xB, KPYD-22(xB, KPY3-11(B, B KPY-10 (20xB - npumeHsroT
OETOHHOE MOKPBITUE TT0JIA;

B nomeuienusx PII, T'lY, T, ACKYD u ACVYTII - npumeHSrOT
(haJbIIIONBI ¢ AHTUCTATHYECKUM TTOKpbITHEM (pupmbl DOBO.

Pe3yabTarhl H3MepeHHI U PacYeToB.

Haunbonrblee 3HaueHrE 3JIEKTPOCTATUIECKOTO MOTEHIIMAJIA TeJla YeJIOBEKa BO BCEX
MOMEILEHUAX C MUKPOIIPOIIECCOPHOM ammapaTypoii He mpeBbicuT 1,0¢B.

BbIBOALI.

117



DOnekTpoMarHuTHass  OOCTaHOBKA B  YaCTU  BO3JEUCTBHUS  CTaTHYECKOTO
AJIIEKTPUYECTBA B TIOMEILICHUSIX XapaKTepU3yeTCsl Kak 00OCTAaHOBKA CPEIHEH TSKECTH.

MukponpolieccopHasi anmnaparypa J0JKHA ObITh UCHBITAHA HE MEHEee, YeM Mo 2
CTENEHU KECTKOCTH.

N.3.8 IlpoexkTHbIEe pelieHUs] MO 3AMMTE OT HAHOCEKYHIHBIX HMMITYJbCHBIX
noMex.

JUJ1st 31U Tl OT HAHOCEKYH THBIX UMITYJIbCHBIX TTOMEX MPUMEHSIOT PEIICHUS.

*  JIEKTPOMEXAHUYECKUE yCTpOiicTBa HE YCTaHaBIIMBAIOT BOIM3H
MUKPOIPOILIECCOPHOH anmapaTyphl;

* MHUTAHHE AIEKTPOMEXAHUYECKUX YCTPOMUCTB U MUKPOIPOLIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C Pa3HBIX (PUAECPOB.

N.3.9 IlpoexkTHble pelieHUs] MO 00eCHeYEHUIO KAYeCTBA 3IJIEKTPONUTAHUA
NMOCTOSIHHBIM TOKOM BTOPHUYHOT0 000PY/10BAHMS.

N.3.9.1 lIna obecriedeHnsi KAYECTBEHHOTO AJIEKTPOIMMUTAHUS MOCTOSHHBIM TOKOM
MPUMEHSIIOT MOA3apsIHbIE YCTPOWCTBA, OOECIEUNBAIOIINE YPOBEHb IMyJbCAllUN MEHEe
2,5%.

N.3.9.2 Tluranue MII ycTpoWCTB, UYYBCTBUTENBHBIX K 3JEKTPOMArHUTHBIM
oMexaM, OCYIIECTBIISIOT OT OTAENbHBIX (PUIEpOB.

1N.9.3 Kabenu ceTw NOCTOSHHOTO TOKA, MPOXOMSIIME B PACIPEACTUTEIHHOM
YCTPOMCTBE, MPOKIIAILIBAIOT C SKPAHOM HIJIA OpPOHEH.

N.3.9.4 TlpenycMOTpEeHO pe3epBUPOBAHME MUTAHHUS C MPUMEHEHHUEM JHUOIHOTO
MOCTA.

N.3.9.5 Bpems otkmoueHus Osmskoro K3 MeHbIe T0MyCTUMOIO BpEeMEHHU
nepepbiBa muTaHus TepmuHanoB (50mc).

1.3.9.61TpumensroT mkadbl BBoaa co crabmimszaropoM Hamnpspkenus (170/22B).

N.3.10 IlpoekTHBbIEe pelleHUsi MO o0ecleYeHUID KAayecTBA IJIEKTPONMUTAHMS
nepeMeHHbIM TOKOM BTOPUYHOT0 000PY/10BAHMS.

Hns  obecrnieueHusi KauyeCTBEHHOTO JJIEKTPONMTAHUS TEPEMEHHBIM  TOKOM
MPUMEHSIIOT CIEAYIOLME TEXHUUECKHIE PEIICHNUS:

N.3.10.1{ns mutanuss ACY TII npenycMoTpeHbl HHBEPTOPHI, MOAKIIOUYAEMbIE K
COIIT, xortopbeie obOecneunBaroT Oecrepe0oHOEe KadyeCTBO MHUTAHHS TEPEMEHHBIM
TOKOM.

N.3.10.2 ITpumensitoT cuctemy saektpornutanust TN-S.

N.3.10.3 IlpumeHSAIOT  CHCTEMBI  TapaHTUPOBAHHOIO  OecrepeboitHOTO
anekTponuTanus Ha 6a3ze UBII.

N.3.1111poekTHBIE penieHusi MO 3a1UTe 0T KOHAYKTUBHBIX NOMeX.

N.3.11.1/1514 3amuThl OT KOHAYKTUBHBIX TTOMEX OT BHEIIHUX 3JEKTPOMArHUTHBIX
noJiel MPUMEHSIOT SKPAHUPOBAHHBIE KaOeH.

N.3.11.2 JIng 3ammThl OT B3aUMHOTO BJIMSIHUSA 1IE€TIEH pa3IMYHOTO Ha3HAUYCHUS
MPUMEHSIIOT CIEAYIOLNE TEXHUUECKHIE PEIICHNUS:

- CuIOBble KalOenuM W KOHTPOJIbHbIE KaOeau BTOPUYHOTO O0OOPYAOBAHUS
MPOKJIAJBIBAIOT B Pa3HBIX KaOENbHBIX KOpoOax, 1100 Ha paccTossHuM He MeHee 0,25u.

- B OJTHOM KOHTPOJIbHOM KaOeJie He MPOKIAIbIBAIOT LIETH, 10 KOTOPHIM MEPEeNatoT
CUTHAJIBI PA3JIMYHBIX TUIIOB;
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- HC IPUMCHAIOT AJIA Iepcaadr OJHOIO CHUIHajla »KWJbl PAa3HbBIX KOHTPOJBbHBIX

KaOeJIen.

N.3.12 ABTopckuii HaA30p 32 BBHINOJHEHHEM NMPOEKTa U NMPUEMO-CAATOYHbIE

HCIIBITAHHA.

N.3.12.1. TlpenycMoTpeHO TIpoBeJeHUE Hu3MepeHui s KoHtpoias OMO B
MPOLIECCE CTPOUTETHCTBA MOACTAHIINU.
N.3.12.2 Tlocne 3aBepiieHHss MOHTaKHBIX paOOT MPOBOAST MPHEMO-CAATOUHBIC

HUCIIBITaHUA B COOTBCTCTBHH C

«MeToaUYeCKUMH YKa3aHUSMH 110 ONIPEACIICHUIO
AIIEKTPOMATrHUTHBIX OOCTAHOBKM W COBMECTHMOCTH Ha JJIEKTPUYECKHX CTAaHIUSAX H
nonacraniusax». CO 34.35.311.2004.

Pe3ynbTaTel pacyeTHBIX 3HAYEHUN YPOBHEU JJIEKTPOMArHUTHBIX BO3JEUCTBUUA U
PEKOMEHIyeMbI€ CTENEHU MXECTKOCTH HCIBITAHUN YCTPONMCTB BTOPHYHBIX CHCTEM Ha
[IOMEXOYCTOWYUBOCTb ITpUBEAEHHI B Ta0IMIe 1.2,

Taomuma 1.2

PacueTHble 3HaUEHUS] YPOBHEN AJIEKTPOMATHUTHBIX BO3/IEUCTBUI U PEKOMEHTyeMbIe
CTENEHU KECTKOCTH UCTIbITAHUN

Ne OneKTpOMarHuTHOE Bun ucnsitanuit PacueTHOE 3HaUeHuE U
n/m BO37elicTBHE Ha TIOMEX0YCTONYNBOCTb (pexomenyemast
CTCIICHB JKCCTKOCTH
HCIIBITAHMI)

1. | Hampsokenus Wcnbrranus AJIEKTPUUYECKON 600B/200B
IIPOMBIIITIEHHON NPOYHOCTH M30JISIMH (HANpPSDKEHHUE B
yactoTel mpu K3 Ha | yCTAaHOBHUBIIEMCS PEKHUME).
3eMJTIO. I'OCT 30328 MDK 255-5).

2. | Umnynscable momexH, | Ha ycToitunBOCTh K KOJeOaTeNbHBIM 1,5xB
BO3HUKAIOINE IIPH | 3aTYXAIOIIHUM ITOMEXaM:

KOMMYTAaLHAX - OIMHOYHBIX, (3 cT. xecT. )
CHJIOBOTO - HOBTOPSIOIUXCS.

obopynoBanus u K3 na | TOCT P 51317.4.12NI5K 61000-4-12).

MIEPBUYHON CTOPOHE.

3. | UmnynscHble momexu | Ha ycTOHYHMBOCTH K MUKPOCEKYHIHBIM
OT TOKOB MOJIHHUH. UMIIYJIbCHBIM ~ TIOMeXaM  OOoJbIION 4xB

SHEPruH. (4 cr. xecr.)
I'OCT P 51317.4.5¥15K 61000-4-5).

4. | MarautHble nons | Ha  ycToMuMBOCTB K MarHUTHOMY Z0A/m
IIPOMBIIITICHHON IIOJIIO TPOMBIIIJICHHON 4aCTOTBHI. (5 cr. xecr. )
YaCTOTBHI. I'OCT P 50648 MDK 61000-4-8).

5. | DAEeKTpOMarHuTHbIE Ha ycroiuMBoCTh K H31y4aeMbIM
IOJII PaJUOYacTOTHOIO | paAUOYaCTOTHBIM 3JIEKTPOMAarHUTHBIM
Mara3oHa. [IOJISIM. 0,1B/m

['OCT P 51317.4.3 ({1OK 61000-4- (3 cr. xecr.)
3).

6. | UmmynbscHbIE Ha ycroiiuMBoCTh K HMIIYJIbCHOMY 300A/m
MarHuTHBIE MTOJIS. MarHuTHOMY IOJIIO.

I'OCT P 50649 MDK 61000-4-10). (4cr. xecT.)

7. | Pa3zpsagpl cratmueckoro | Ha  ycroiiumBocTh K paspsaam 1kB
9JIEKTPHYCCTBA. CTaTHYECKOT'O 3JICKTPUIECTBA. (2 cr. xecr. )
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k['11 1o 80 MI'11, Bo3neficTByOIKUM Ha
MOPTHl  AJNEKTPONUTAHUSI U BBOJA-
BBIBOJIa CUTHAJIOB.

I'OCT P 51317.4.6 ¥IDK 6 1000-4-
6).

Ha ycTOMYMBOCTP K KOHIYKTHBHBIM
nomexam B mosioce yactot ot 0 go 150
K[ 1.

I'OCT P 51317.4.16 NIDK 61000-4-
16).

No DIEeKTPOMarHuTHOE Bun ucnbrranuit Pacuetnoe 3HaueHME U
/1 BO3IEHCTBYE Ha IIOMEX0YCTOWYMBOCTD (pexomenmyeMas
CTCIICHB JKCCTKOCTH
UCIIBITAHUH)
'OCT P 51317.4.2 MBOK 61000-4-2,
MD3K 60255-22-2).
8. | HanocekyHnHbIe Ha ycTOM4MBOCTh K HAaHOCEKYHIHBIM
HMMITYJIbCHBIE IOMEXHU MMITYJIbCHBIM TIOMEXaM. (4 cr. xecrt. )
oT 'OCT P51317.4.4 DK 61000-4-4,
anekTpomexanuueckux | MOK 60255-22-4).
YCTPOMCTB.
9. | KauectBo Ha ycToiunBOCTb K IyJbcanusm
AJICKTPOTTUTAHUS HaIPSHKEHUS TTOCTOSIHHOTO TOKa. 2,5%
MOCTOSTHHBIM TOKOM. I'OCT P 51317.4.17NMI3K 61000-4- (3 cr. xecT.)
17).
10. | KagectBO Ha ycron4uBOCTP K TapMOHUKaM H
3IEKTPONMUTAHUS UHTEprapMOHUKaM, K  CHUTHaJlaM ObecnieunBaeTcst
MEPEMEHHBIM TOKOM. CUCTEM TeJIeyNpaBIICHUS u UCTOYHUKAMU
CUTHAIM3allMd B HANPSHKEHUH CETH Oecniepe0oitHOTO
MEPEMEHHOTO TOKaA. MUTaHUS
I'OCT 51317.4.1 DK 61000-4-13).
Ha ycroitunBocth K KOJEeOaHHIM ObecneunBaercs
HaPSDKEHUS. UCTOYHUKAMU
I'OCT P 51317.4.14 YIOK 61000-4-| GecnepeboitHOrO
14). TUTaHUS
Ha ycroiumBOCTh K JIHHAMUYECKUM
ObecrnieunBaeTcst
U3MEHEHUSAM HaANPSDKEHUS
UCTOYHUKAMU
ANEKTPONUTAHHUS. SeclencboliHoro
'OCT P 51317.4.11 NIDK 61000-4- P
MUTaHUS
11).
Ha ycToilumBOCTH K HECUMMETPHUU ObecneuynBaercs
HaIPSKEHUN IEKTPOIUTAHHUS. HUCTOYHUKAMU
MD3K 6 1000 -4-27. Oecniepe0oitHOTO
MUTaHUS
Ha ycToH4MBOCTP K H3MEHEHHUSIM
ObecnieunBaeTcst
YaCTOTBI MATAHUS B CeTu
HUCTOYHUKAMU
MEPEMEHHOTO TOKA. SeceneGOROro
T'OCT P 51317.4.28 NIDK 6 1000 -4- P
MUTaHUS
28).
11. | KonnykTuBHBIE Ha ycToM4MBOCTP K KOHIAYKTHUBHBIM
[IOMEXH. moMexaMm, B Iosoce udactor or 150

(3 cr. xect. )

(4 cr. xect.)
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N.4 HoBoe cTpoutesbcTBO noactaniuu ¢ KPYJ u nepexoaHbIM MyHKTOM

N.4.1 TlpoexkTHble pelieHUusT MO o0ecleYeHUIO JTONMYCTUMBIX YpPOBHeill
BO3/1CHCTBUII HANPSAKEHUA U TOKOB NPOMBINLJIEHHONW YaCTOThl HA BTOPUYHOE
00opy10BaHMe NPH KOPOTKUX 3aMbIKAHMAX HA 3eMJIIO0.

N.4.1.1 Ha teppuropun IIC pacnonoxensl: 3nanne KPYD 220/20kB (sueiiku
anera3oBble  pupMBI SIMENS u sueiiku KomIuiekTHele ¢upMbl ABB ¢ BakyyMHBIM
BeikrouatenemM) ¢ 3-mst T 230/2Z4B, nepexoJHOH MyHKT.

JInsi CHW)KEHMS ypOBHEM HANPSHKEHUM M TOKOB ITPOMBIIUIEHHOW YacTOTHI IIPU
KOPOTKHUX 3aMBIKAHUSX HA 3€MITIO TPUMEHSIOT CUCTEMY BHIPABHHBAHUS TIOTCHIIMAJIA BHE
3IaHUI U CUCTEMY YPaBHUBAHUS TIOTCHIIMAIIOB BHYTPH 37aHUSI.

[Ipy BBIMONHEHHUH 3a3€MIISIOIIETO YCTPOMCTBA B KaueCcTBE 3a3eMIIMTENCH H
333eMJISIOIIMX IPOBOIHUKOB MPUMEHSIOT CTATBHYIO IIHHY cedeHneM 6x50mMm>.

N.4.1.23azemnstomiee ycrporictBo 11C npencraBisier co0oil 3aMKHYTHIH KOHTYP,
COEJIMHSIIOINI BCE 3/JaHUS U COOPY>KEHHUS.

3azeMJsitoliee YCTPOWCTBO BBIMOJHEHO C COOJIIOIEHHEM TpeOOBaHUNW K €ro
COMPOTHUBJIEHUIO, KOTOPOE B JIH000€ BpeMsl rojia He JOJKHO npeBbimaTth 0,50Mm.

Ha Bceii Tepputopun IIC BbionHEHa ceTka M3 MPOAOIBHBIX U TMOMEPEYHBIX
TOPU30HTAJBHBIX 3a3eMIIMTENIEH C HEpPaBHOMEPHBIM IIarOM M3 CTalld  IOJOCON
OLIMHKOBaHHON B60x5MM°., Pa3mepsl stueiiku ceTku - oT 3M 10 12wm.

ITo mepumetpy 3V IIC ycraHOBIIEHBI BEpTUKAIbHBIE 3a3€MIIMTENH JIMHHON 15m
gyepe3 15v B komudectBe 20mIT.

n4.1.3 B nmoMmerenuax — KPYD-22kB, KPYVD-11xB BBIIOJIHSIOT
BBICOKOYACTOTHYIO CETKY ISl CHHKEHHUSI MMITYJIbCHOTO TOTEHIMAaNa Ha 000pYyJ0BaHUHU
npu K3 wu kommyramusx. B kasectBe BUY ceTku UCHONB3YIOT apMarypy
&KeJIe300€TOHHOTO TMoja. BBICOKOYACTOTHYIO CETKY NPHUCOEIUHSAIOT K 3aKJIaJIHbIM
neransiMm (pyHmamMeHTa BJIOJIb CTeH yepe3 1m.

[Io nepumerpy mnomemenus KPYD mnpokmaneiBaloT M0J0CYy  CTalbHYIO
OITMHKOBAHHYIO 60x5MM? Ha BBICOTE 0,5u.

3azemnenue KPYD BBINONHSIOT B COOTBETCTBMU C 3aBOJCKUMHU UepTEKaMH,
nonyuenabiMu 08.02.20007.

Buaytpennuit koHTyp 3azemienus KPYD npucoenussoT k o0iieMy KOHTYpY He
MEHE, 4eM B 2-X TOYKaX, a TakKe K 3aKJIaJHBbIM JIETajlsiM B KOJOHHAX IO MEPUMETPY
3JTaHUSl.

3azemumreny KPYD nprucoeauHsIoT K 3aKi1aqHbIM eTansaM kperenus KPYO.

N.4.1.4B nomemennsx KPY-20kB (10«B) kopmyca siaeek KPY npucoennHsrOTK
3aKJIaHBIM METAUIOKOHCTPYKIMAM M MEKITy COOOH mmHOi 6x50MM®.

Ces3u Mexay panamu siueek KPY u BHyTpeHHEN IIWHOM BBINOIHSIOT C IIArOM HE
6omnee 10wm.

BHyTpu Bcex MOMENIEHWI MO MEpUMETPY MO CTEHE MPOKIAABIBAIOT 3aMKHYTYIO
IMIMHY CHCTEMbl YpaBHUBAaHMS MOTEHLUHMAIOB Ha BbicoTe 0,9M OoT momna. Mexay nByMs
CBA3SIMU CO CMEXHBIMU MOMEILIEHUSIMHU PACCTOSIHUE AOKHO ObITh He Oosee 10m. [Iuneb
B TOMEIIECHUSIX Ha Pa3HbIX OTMETKaXx [0 BBICOTE COEAUHSIOT MEXAY COo0oil
BEPTHKAJIBHBIMU IIMHAMH ¢ I1aroM He Oosiee 20m (HO He MeHee 4-X). IlIuHbI Ha OTMETKE
OM coeMHAIOT ¢ BBOAAMH OT HAPY>KHOTO 3a3eMJIUTENA ¢ IaroM He MmeHee 10wm.
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1.4.1.5 Baytpu mnomernieHuii TpaHchopMaTOpHbIX (M aBTOTPaHC(HOPMATOPHBIX)
KaMep MO TMEepUMETPy IO CTEHE NPOKIAJIbIBAIOT 3aMKHYTYIO IIUHY CHUCTEMBI
ypaBHUBAHUS MMOTEHI[MATI0B HA BbicoTe 0,5m oT nosna.

Ha moxy TpaHC(OpPMATOpHOIl KaMepbl BBIIOJNHSETCS CeTKa M3 muH 6x50MM° ¢
marom He Oonee 10x10m. Kopmyc TpanchopmaTopa NPUCOSAUHSIOT K TOYKE
MepeceyeHNs] MUH JUIsi 00EeCTICUeHHsI PACTeKaHUs ToKa B 4 HampaBieHHsX. B Todkax
3a3eMJICHUST ~ HEHTpajed  CHWJIOBBIX  TpaHcpopMmaTopoB  (aBTOTpaHCHOPMATOPOB)
MPOKJIAIBIBAIOT TPOJIOJIFHBIC W TOMEPEYHbIC 3a3eMIISIFOIINE MPOBOJHUKH B YETHIPEX
HalpaBJICHUSX, COCAMHEHHBIE C  CETKOW Ha  MOdy  TpaHc(opmMaTOpHOI
(aBTOTpaHC(HOPMATOPHOI) KaMEPHI.

N.4.1.6 B nomemenusx APM P3A, P, ACY TII, cBsa3u, ACKYDD mxkadsr ¢
MUKPOIPOLIECCOPHBIMU yCTpONCTBaMHU yCTaHaBJIMBAIOT Ha 3aKJIaIHbIe
METANIOKOHCTPYKIIMU U TMPUCOEAUHSIOT K HUM NIpPHU MOMOIIM CBAPKH WUIU OOJITOBBIX
coeauHeHuit  (He MeHee 2-X TOYEK IS Kaxkaoro mkada). 3akiagHbIe
METANIOKOHCTPYKIIMU CBSI3BIBAIOT C LIMHOM CHUCTEMbl YpPaBHUBAHUS MOTEHLHUAIOB U
MeX Ty coboi ¢ marom He 6osee 10m.

Pe3yabTaThl pacueTos.

1) [Ipu 3aMblKaHUKM Ha 3€MJIF0 YPOBHH HANPSHKCHUN MPOMBIIIJICHHON YacTOTHI,
BO3JICUCTBYIOINE HA W3OS0 KOHTPOJBHBIX KaOele, U TOKOB, MPOTEKAIOIIHNE I10
9KpaHaM KOHTPOJBHBIX Kabelel, He MPEeBBICAT JOMYCTUMBIX 3HAUCHUH.

2) CompoTuBICHHE pAaCTEKaHWIO TOKa 3aszemiisitomiero ycrpoiictBa IIC He
npeBsicuT 0,2 Om. Hanpsoxkenune nHa 3Y  He mpessicuT 10 kB. CoorBercTByer
TpeboBarmsam [1YD m.1.7.89.

3) IIpu K3 nHa 3emiro Ha 22(kB, ABOiHOM 3aMbIkaHWU Ha 3eMiio Ha PY-20xkB u
OJI’)KHEM BHEIIHEM KOPOTKOM 3aMbIKAHMM Ha 3€MJII0 HaNpsHKEHUE MPUKOCHOBEHUS
(mmara) B 3manun KPYD He mpesbicur - 50, a Ha pabounmx wmecrax - 65B.
CootBercTByeT TpeboBanusm [1YD n.1.7.91.

5) HeoOxoauMo BBINOJHIATH HE MeHee 2-X 3a3¢MIISIONIMX IPOBOJHUKOB OT
obopynoBanus k 3Y s oOecrieueHUs JONMYCTUMOW TEMIIEpaTypbl 3a3eMIISIOLIUX
npoBOHUKOB npu K3 Ha 3emitto.

5) Hanpspkenune Ha 3V npesbimaeT S5kB.

HeoOxoammo MpUMEHSITh BOJIOKOHHO-ONTHYECKUE JUHUU CBA3M W TPUHUMATh
MEpBI 110 3aITUTE POBOIHBIX JTHHHUHN CBSI3H OT TIEPEHANPSIKCHU.

VY CcTaHOBUTH M30JSIMOHHBIC BCTABKU I MCKIIOYEHHS BBIHOCA TMOTEHIIMANa 3a
MIpEIeIIbl MOJCTAHIIMN TI0 TPYOOIIPOBOIaM U KaOemsiM CBSI3H.

N.4.2 TlpoexkTHble pelieHUs1 MO0 o0ecmeYeHUID JONMYCTHMBIX YPOBHeEI
BO3/1€lCTBHII MMNYJIbCHBIX MOMEX, BOZHUKAIONIUX NMPH KOMMYTAIUSAX CHUJIOBOIO
obopynoBanusi 1 K3 B nepBHYHBIX HeNmsIX

JI7ist CHUOKEHUS! YpOBHEM UMITYJIbCHBIX TTOMEX JI0 JOIYCTUMBIX 3HAaYEHUHN MPUHSTHI
CJIEIYIOLIME TPOCKTHBIEC PEIICHHUS.

N.4.2.1B nomemenun KPYD BoinonnsoT BU ceTky /1 CHXKEHUS UMITYJIBCHOTO
noTteHuana Ha odopynoBanuu npu K3 u kommyranusax. B kauecTBe ceTku MPUMEHSIOT
apMaTypy *eJae300€TOHHOIO Ioa.
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N.4.2.2 B KPYD, or KPYD ngo PUI u or IIIIT mo KPYD mnpoknanbiBairoT
DKpPAHUPOBAaHHBIC Ka0EIU C 3a3¢MJICHUEM SKPAHOB C JABYX CTOPOH (s 3a3eMJICHHUS
9KPAHOB MPUMECHSIIOT Pa3beMbl UM 38KUMbI CIICIIUATBHOTO UCIIOTHCHHUS).

N.4.2.3CunoBbie kabenn U KOHTPOJIbHBIE KaOeau MpOoKIaJbIBalOT JIMO0 B Pa3HbIX
KaOeNbHBIX KopoOax (JIoTKax), 1100 Ha paccTosiHuu He MeHee 0,25u.

Pe3yabTarhl pacueros.

1) HanGonpmme pacuyeTHble 3HAYEHUSI TOKA BRICOKOYACTOTHON COCTABIISIONICH MPH
KOPOTKOM 3aMbIKaHUU Ha 3€MJTEO COCTaBSIT:

KPYD2-22xB - 1(kA;

[lepexoaHOI MyHKT - SKA.

[Tpu koMMyTaIMIX HaUOOJIBIIE 3HAYCHHS aMILTUTY IbI UMITYJIbCHBIX TOKOB OyIyT
IpUMEPHO B 4 pa3a MEHbIIIE.

2) HauGombinne pacyeTHbIC 3HAYCHUS BEICOKOYACTOTHBIX MOTCHIIMAIOB Ha 3Y mpH
KOPOTKOM 3aMbIKaHUHW Ha 3€MJIIO HA IIMHAX COCTaBSIT:

KPY3-22xB - %B;

[TepexoaHoit myHKT - /kB.

3) C yuerom koddduimeHTa 3atyxanusi (He MeHee 6) YpOBEHb HMMITYJIbCHBIX
OMeX MPHU KOPOTKHUX 3aMbIKAHUSAX U KOMMYTaIIMSIX U3-3a NIOIbeMa MOoTeHI[Mana Ha 3Y He
npeBbIcaT 2,5%B.

4) HauOosplliee 3HaAUYCHUE WMITYJIbCHBIX M3Iy9acMbIX MOMEX B DKPaHHUPOBAHHBIX
Hersix He npesbicat 1kB.

N.4.3 TlpoexkTHble pelieHUs1 N0 o0ecmeYeHU) JONMYCTHMBIX YPOBHeI
BO3/1eliCTBUII UMIYJILCHBIX MIOMEX OT TOKOB MOJIHUM

N.4.3.1 B kauectBe MosmnuesawmTbl 3panus KPYD 220/110 kB noacrannmn
UCIOJIb3YIOT MOJIHUETIPUEMHYIO METAJUTMYECKYIO CETKY Ha KpBbIIIE 3[JaHUsl, TOKOOTBO/IbI
(METAJUTOKOHCTPYKIIMH 37IaHHS, 3a3eMJISIFOIIME TIPOBOAHKUKH) U 3a3eMintenu (pyHaaMeHT
3[IaHKSI U CETKA BOKPYT 3JIaHMUS).

N.4.3.2. Ilpu  BBINOJHEHUH  MOJIHME3AIIUTHl  3JaHUS  00ECIEYMBAIOT
ANEKTPUYECKYI0 HENPEPhIBHOCTh CTABHOTO Kapkaca, Kele300€TOHHBIX KOJOHH U
dbynnamenTa 3nanus, i 4yero He MeHee S50% coegumHeHUt apMaTypHBIX CTEpXKHEU
dbyHaameHTa Mex1y co0oi TpeOyeTcs BBIMOIHUTH CBAPKON MIIH BSI3KOUM MPOBOJIOKOM.

[Munpounzomsiuio GyHIaMEHTa 3/1aHUS BBITIOTHSIIOT OUTYMHBIMH WU OUTYMHO-
JATEKCHBIMU TIOKPHITUAMH. [IpuMeHeHre MOJMMEPHBIX TMOKPBHITUN TP WCIIOIH30BAHUN
dbyHIaMeHTa 37]aHUs B Ka4€CTBE MOJTHUE3AMUTHOTO 3a3€MIIUTEIS HE JOMYyCKAeTCs.

OT KOJOHH BBITIOJHSIOT BBIBOABI HAa OTMETKAX OTAXEW IJII COCHUHECHHS C
BHYTPEHHEH CUCTEMOW ypaBHHUBAHUS TIOTCHIIMAJIOB, @ HA OTMETKe OM - JIsl COeTMHEHUS C
BHEIITHUM 323E€MJISIOIIUM YCTPOHUCTBOM.

N.4.3.3B MecTax yCTaHOBKM aHTEHH U JIPYroro 00OpyIOBaHMS HA KPBILIE 31aHMUS
Ipe1ycMaTpUBaIOT BBIBOJIBI JIJIsl 3a3eMJIEHUST 000pyoBaHusi. Bee kabenu, BEIXOSAIIME HA
KPBIIILY, MPOKJIABIBAIOT B CTAIBHBIX TPyOax.

Pe3yabTaThl pacueTos.

Pa3HocTh MOTEHIIMATIOB BHYTPHU 3/1aHMSI IPU yIape MOJIHMM HE MpeBbIlIaeT 2xB.

NMnynbcHbIE TOMEXH, BBI3BAHHBIE MOABEMOM IOTEHIMAA Ha 3a3eMIISIIOIIEM
YCTpOICTBE, HE MpeBbIaoT 4kB.
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N3nyyaemblie UMITYIbCHBIE IOMEXHU HE MPEBbIIAIOT 1KB.

N.4.4 TlpoexkTHble pelieHUsT MO o0ecleYeHUIO ONMYCTUMBIX YpOBHeill
BO3/1eCTBUII MATHUTHBIX MOJIEHd MPOMbBINLICHHOUA YaCTOThI

JIns CHIKEHUST HaNpsHDKEHHOCTM MAarHUTHOTO TMOJs MpPH  CYLIECTBYIOLIHUX
NJIAHUPOBKAX 37aHU MTPUMEHEHBI CIICYIOIINE TEXHUUYECKNE PEICHNUS.

N.4.4.1 MakcuMaabHO BO3MOXKHOE yJIajeHHE WCTOYHHKOB IMOJIS (PEakToOpoB) OT
nomenieHuii ¢ annaparypoid ACTY: peakTopHble KaMepbl YCTAaHOBJIEHBI HA OTIEIbHOM
sTaxke u oTAeNneHsl 3a70M KPYD or momemenwnii 2-ro sTaxa.

N.4.4.2 Tlpumenenne komnonoBku KPVY, mpu koTopoil Toku mo mmHam OyayT
CHIKEHBI TPUMEPHO B B pasa.

B KPVY-20kB BBOIHYIO U CEKIMOHHYIO SYEHKHU pa3MEIIalOT B COCETHUX SUEHKax
KPVY B cepenune kaxaoi cekuuu. [Ipu 3TOM MOJIHBIM TOK, MPOTEKAIOUIMNA MO IIMHAM
KPVY, 6ynetr yMeHbIlIeH TPUMEPHO B JiBa pasa.

Pe3yabTaThl pacueTos.

1) OSMO B OTHOIICHWM MArHUTHBIX TIOJCH MPOMBIIUICHHON YacTOThI B
nometnenusx [1C xapakrepusyercs Kak KpailHe *KeCTKasl.

2) Muxkponpoueccopuas ammapatypa P3A, ACY TII, ACKVYDD, cBs3m,
yCTaHaBIMBaeMasl B 3TUX NTOMEIICHHSIX, JOHKHA OBITh UCTIBITAHA:

* He MeHee, yeM 1o 5 crenenu xecrkoctu ucnbiTanuii 1o [OCT P 50648 nis
siueek KPY-20xkB ( mpu pacmnosnokeHun BBOJHON M CEKIIMOHHOW SYCHKH B CEpEIHE
kaxxaoit cexuuu KPY), momemienuii II{CH, momemenuu HIIIT 3nanus KPYD-500B;

e He MmeHee, ueM 110 4 crenenu xectkoctd ucneiTanuii mo 'OCT P 50648 nis
nometienui nanenen P, I[TII, ACY, TII AUNC KVY3, JIA3 u cepepHoii;

e 110 3 crenenu xectkoctd ucnbitanuii mo 'OCT P 506488 nomerniennn APM.

3) B momemenusx mepconana CATY m peneitHOro mepcoHaia HarpsHKEHHOCTh
noyis He TpeBbicHT S0A/M, YTO COOTBETCTBYET TpPEOOBAaHUSAM TMPaBUI TEXHUKH
0€30macHOCTH U OXpaHbI TpyAa 1 8-4acOoBOM pabouell CMEHBI mepcoHaa.

4) Jlnsg CcHWXKEHUs YypOBHeW Tmouiel, cosmaBaemblx muHamu KPY-20kB B
COOCTBEHHBIX PEJIEWHBIX OTCEKaX, HEOOXOJAMMO HCIOIh30BaTh B KA4YECTBE BBOJHOMN
SYEUKH U STYEUKU CEKIIMOHHOTO BBIKIIIOUATENS IBE COCEIHUE SIUEUKH, PACIIOIOKEHHbIE B
CepeMHE CeKIUU.

N.4.5 IlpoekTHble pemieHUsl MO 3alATEe OT JJIEKTPOMATHUTHBIX MoOJeil
PAAN0YACTOTHOIO IHANIA30HA

JlommycTumeble YpOBHU HaANPsHKEHHOCTU AIIEKTPOMATrHUTHOTO noJist
PaAMOYaCTOTHOIO Jana3oHa o0ecreunBaroT €CTECTBEHHBIE HKpaHBI:
METaJUIOKOHCTPYKITUU 3/IaHUN TTOACTAHIINH  METATHIECKUE TITKA(DHI.

JInst  3amuThl OT  BO3ACHCTBUS  DJICKTPOMATHUTHOTO TOJS  MEPEHOCHBIX
paauonepealonuX YCTPOUCTB HEOOXOJUMO aJIMUHHUCTPATUBHO OTPAaHUYHMBATH HX
npUMEHEHHE BOJIM3H MUKPOIPOIIECCOPHOI anmapaTypsl (He Ommke 2-3um).

Pe3yabTarhl H3MepeHHIl M PacyeToB.

HaulGonpiiee 3HaueHHWE HAMPSHKEHHOCTH TIIOJS, CO3/aBAaEMOTO BHEITHUMHU U
BHYTPCHHUMHU MCTOYHHUKAMHU B MECTaX YCTAaHOBKH MHKPOIIPOIIECCOPHOM ammaparypsl HE
npesbimiaet 0,1B/m.
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N.4.6 IlpoexkTHble pelieHUusT MO o0ecleYeHUIO ONMYCTUMBIX YpOBHeil
BO3/1eHCTBUI UMITYJIbCHBIX MATHUTHBIX MOJIEH

N.4.6.1 Vicnonp3oBaHWE METAUIMUECKUX KOHCTPYKIMUA 3JaHUM B KadyeCcTBE
TOKOOTBOJIOB (3a3¢MJISOIIMX MPOBOJHUKOB) M 3a3eMJIMTEICH CHCTEMbI MOJIHUE3AIIUTHI
o0ecreurnBaeT paBHOMEPHOE pacipeiesieHne TOKa MOJIHUU 110 IEPUMETPY 3JaHUM.

N.4.6.2 My ibCHBIC MATHUTHBIE TIOJIS OT TMIEPBUYHBIX IIETIEH CYIIIECTBEHHO HUKE,
yeM OT MoJIHMHM, Tak Kak B KPYD wumnyibcHble TOKM MNpPOTEKAIOT B MPAKTHYECKU
KOAKCHaJIbHOW CUCTEME.

Pe3yabTarhl pacueros.

1) DnexkrpomarHuTHasE OOCTAaHOBKAa B OTHOIICHWHM BO3JCHCTBHUS HMITYJIbCHBIX
MarHMTHBIX Tojei B moMenieHmsx KPYD-220kB, 3PY-10(20kB xapakrepu3yercs Kak
KecTkas (Ha paccTostHUAX Oosiee 1M U 4M OT BHEIIHUX CTEH).

2) VmnysnbcHOE MarHWTHOE MOJIE UMEET HAauOOJBIIYI0 HANPSKCHHOCTH BOJIHM3H
KOJJOHH H CcTeH 3aaHuil. B Mecrax pasmemenuss MII ycTpolicTB HaubOosbias
HANpPsHKEHHOCTh UMITYJIbCHOTO MArHUTHOTO T0J1s1 OT MOJTHUHU He mipeBbickT 300A/ M.

3). Ha noacraHimu MOryT OBITh YCTAHOBJICHBI YCTPOWMCTBA, UCHBITAHHBIC 1O 4
crenenu xectkocT o 'OCT P 50649.

N.4.7 TlpoekTHble pemieHMs MO0 3alUTe OT Pa3psaAaoB CTATHYECKOIo
3JIEKTPU4YeCTBA.

Jlist obecniedeHus TOMyCTUMBIX YPOBHEW AJIEKTPOCTATUYECKOrO MOTEHIMAla Tea
YeJIOBEKA UCIOJIb3YIOT AHTUCTATUYECKUE HATIOJIbHBIE TOKPBITHS:

* B KPVY-20kB- npuMeHsI0T MOKPHITHE 1OJIa HA OETOHHOW OCHOBE;

e B mnomemenun PII[, cepBepnoii, JIA3 - mnpumMenstor ¢anblInonabl ¢
aHTUCTaTHYeCKUM nokpeiTheM hupmbl DOBO.

Pe3yabTaThl H3MEPEHUI U PACUETOB.

1) DOnextpoMarHuTHass OOCTAaHOBKAa B OTHOIICHWW BO3JCHCTBUSA pa3psioB
CTAaTUYECKOT0 AJIEKTPUYECTBA B IMOMEUIEHUSAX 3[aHUS XapaKTEepU3yeTCs Kak CpeaHei
TSOKECTH.

2) HauGonpiiee 3HaueHWE AIIEKTPOCTATHYECKOTO MOTEHIIMANA TeJa YeJIOBEeKa BO
BCEX IMOMEIEHUAX ¢ MHKpompoueccopHoit anmapatypoil IIC ne mpesbicutr 1,0xB.
Mukponpoueccopnas anmaparypa P3, IIA, ACY TII, ACKY3D, cBs3y,
yCTaHaBJIMBaE€Masi B 3TUX MOMEIIEHUAX, JI0JDKHA OBbITh HUCTIbITAHA HE MEHEE, YeM 1o 2
crenenu xectkocT o 'OCT P 51317.4.2.

N.4.8 IlpoekTHbIe pelieHUs] MO 3AMMTE OT HAHOCEKYHIHBIX MMITYJbCHBIX
noMex

JI71s1 3a1IATHl OT HAHOCEKYHIHBIX UMITYJIbCHBIX IOMEX NMPUMEHSIOTCS PEIIEHUS:

*  3JIEKTPOMEXAHUYECKHE yCTpOWCTBA HE YCTaHABIIMBAIOT BOIM3U
MUKPOITPOLIECCOPHOM aImapaTyphl;

* IHUTAHHE IEKTPOMEXAHUYECKUX YCTPOMCTB U MUKPOIIPOLIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C PA3HBIX (PUAECPOB.

N.4.9 IlpoexkTHble pelieHUs] MO 00eCHeYEHUIO KAYeCTBA 3IJIEKTPONUTAHUSA
NMOCTOSHHBIM TOKOM BTOPHUYHOI0 000py/10BaHUA
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N.4.9.1 JIns obecrieueHHs] KaYECTBEHHOI'O 3JEKTPONUTAHUS MOCTOSSHHBIM TOKOM
NPUMEHSIOT MOA3apsAHbBIE YCTPOMCTBA, 0OECNEUMBAIOIINE YPOBEHb IMYyJIbCAIIMl MEHee
2,5%.

N.4.9.2 Iluranue MII ycTpOWCTB, YYBCTBUTEIBHBIX K JJIEKTPOMArHUTHBIM
oMeXaM, OCYIIECTBIISIOT OT OT/IENbHBIX (PUIEPOB.

N.4.9.3 KaGenu ceTu MOCTOSHHOTO TOKA, MPOXOASIINE B PaCIpeaeIUTeILHOM
YCTPOWCTBE, MPOKIAABIBAIOT C SKPAHOM WM OPOHEH.

N.4.9.4 Bpems otkmodeHus: Onumskoro K3 MeHbIE AOMyCTUMOTO BpPEMEHH
nepephiBa MUTaHus TepMuHaioB (S50mc).

N.4.10 IlpoekTHbIe pelieHUs MO 00ecleYeHUI0 KadecTBAa 3JIEKTPONUTAHMA
nepeMeHHbIM TOKOM BTOPUYHOT0 000Py/10BAHMS.

st obOecrieueHUs] KAuE€CTBEHHOI'O  JJIGKTPOINUTAHUS TEPEMEHHBIM  TOKOM
OPUMEHSIOT CIEAYIOIINE TEXHUUECKUE PEILICHUS

N.4.10.1IIpumensitor cuctemy snekTponutanus TN-S.

N.4.10.2lTpumMensitoT cuctembl 6ecriepedboiHoro 3ekTponuTanus Ha 6aze MBII.

N.4.1111poekTHBbIE penieHusi MO 3a1IUTe 0T KOHAYKTUBHBIX OMeX

N.4.11.1]1514 3amdThl OT KOHAYKTUBHBIX TTOMEX OT BHEIIHUX 3JIEKTPOMArHUTHBIX
noJiel MPUMEHSIOT SKPAHUPOBAHHBIE KaOeH.

N.4.11.2 JInsg 3amuThl OT B3aWMMHOTO BIIMSHHS IIETIEH Pa3IUYHOTO Ha3HAYCHUS
MPUMEHSIOT CIEAYIOIINE TEXHUYECKUE PEIICHUS:

- CWIOBble KalOeaM W KOHTPOJIbHbIE KaOeau BTOPUYHOTO 0O0OPYAOBAHUS
MIPOKJIA/IBIBAIOT B PA3HBIX KaOEIbHBIX KOpoOax, mubo Ha paccTosann He MeHee 0,25u.

- B OJHOM KOHTPOJBHOM Ka0ene HE MPOKIAABIBAIOTCSA IIEMU, MO KOTOPBIM
MepPEeIar0T CUTHAJIBI PA3JIMYHBIX TUTIOB,

- HE NPUMEHSIOT ISl Mepefayd OJHOTO CHUTHala KUJIbl Pa3HbIX KOHTPOJbHBIX
ka0enen.

N.4.12 ABTopckuii HaA30p 32 BBLINOJHEHHEM NMPOEKTa U NMPUEMO-CAATOYHbIE
UCHIBITAHMS.

N.4.12.1 TlpemycMOTpeHO TIpOBEJAEHHUE W3MEPEeHH il KoHTpoias OMO B
polLIeCcCe CTPOUTENLCTBA MOACTAHIUH.

N.4.12.2 Tlocne 3aBepiieHUs] MOHTa)KHBIX PaOOT MPOBOMSIT MPHUEMO-CAATOYHBIE
UCTIBITAHUST B COOTBETCTBHH C «METOAWYECKUMH YKa3aHUSIMH TI0 OIPECICHHUIO
AIEKTPOMATHUTHBIX OOCTAHOBKM M COBMECTUMOCTH Ha JJICKTPUYECKUX CTAHIUSAX |
noactaamusax». CO 34.35.311.2004.

Pe3ynbTaTel pacyeTHBIX 3HAYEHUM YPOBHEU JJIEKTPOMArHUTHBIX BO3JECUCTBUUA M
CTEIIEHM KECTKOCTU ucnbITaHni MII ycTpoicTB Ha MOMEXOYCTOMYMBOCTD IIPUBEICHBI B
tabmuie 1.3.
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Taomuma 1.3

PacueTHble 3HaUEHNS YPOBHEW 2JIEKTPOMATHUTHBIX BO3IEUCTBUN U CTETIEHU KECTKOCTH
ucnbiTanud MII ycTporicTs

Ne DIEeKTPOMarHuTHOE Bun ncnbrranuii Pacuernoe 3nauenue/ Vcnosus
/o BO3JICHCTBHE Ha MOMEXO0YCTOUYUBOCTh CTEIEHb )KECTKOCTU SMC
HUCIIBITAHUH

1. | Hanpsxenus Wcnpiranus IIEKTPUYECKON 100@/200(B BBITIOJIHEHBI
MIPOMBILIIEHHOU IIPOYHOCTH M30JIS 11N
yactoTel npu K3 Ha | (HampspkeHue B
3eMIIIO. YCTAaHOBHMBILIEMCSI PEKUME).

I'OCT 30328 MOK 255-5).

2. | UmmynbscHbIE Ha YCTOMYHUBOCTH K 2,5kB u 1B/ BBITIOJTHCHBI
IIOMEXH, KoJIeOaTebHBIM  3aTyXaIOIIIM 3cr. xecr. (2,%B
BO3HHUKAIOIINE TPHU | TOMEXaM: cuHpasznoe , 1xB
KOMMYTalHsIX - OJJMHOYHBIX, npoTuBo(da3Hoe)

CUJIOBOTO - IOBTOPSIFOILIAXCSI.
obopynoBanuss u K3 | TOCT P 51317.4.12 NDOK
Ha nepBuuHoii | 61000-4-12).

CTOpOHE.

3. | UmnynbcHbIE Ha YCTOHYUBOCTh K BBITIOJTHEHBI
MOMEXHU OT TOKOB | MUKPOCEKYHIHBIM UMITYJIbCHBIM 4B/

MOJIHUM. nomexam OO0JIbILION SHEPTUu. 4 cr. xecr. (4B)
I'OCT P 5131745 MDK ' '
61000-4-5).

4. | MarautHble nosist | Ha YCTOWYHUBOCTH K 4 ct. xect. (30A/m BBIIIOJIHEHA,
MIPOMBIIIIICHHOM MarHuTHOMY TIOJIFO mmrensao, 300A /M kpome KPYVY,
YaCTOTHI. IIPOMBILUIEHHOW YaCTOTBHL. KPaTKOBPEMEHHO) IICH.

'OCT P 50648 MOK 61000-4-
8). B KPY u IIICH Cnenatb
COOTBETCTBYET 3anpoc
5cr. xect. (100A/M | mpousBoIUT
marensHo, 10000 /m eIt
KPaTKOBPEMEHHO)

5. | DnekrpomarautHeie | Ha YCTOHYUBOCTh K BBITTOJTHEHBI
OJIst U3JIy4aeMbIM PaJMOYaCTOTHBIM 0.1B/m/
pPaguovacTOTHOrO 3JIEKTPOMArHUTHBIM ITOJISIM.

JHATa30Ha. FOCT P 51317.43 (oK | SCmxeer (10B/)
61000-4-3).

6. | UmnynbcHbIe Ha YCTOMYUBOCTh K 300A/m Cnenatb

MarHUTHBIE MOJIS. UMITYJIbCHOMY MarHUuTHOMY COOTBETCTBYET 3anpoc
IIOJIIO. 4cr. xect. / MIPOU3BOJIUT
I'OCT P 50649 MDK 61000-4- HE YKa3aHO 1)
10).

7. | Pa3psgsr Ha ycroitumBOCTE K paspsaam 1xB/ BBITIOJTHCHBI
CTaTUYECKOTO CTAaTUYECKOT'0 AJIEKTPUYECTBA. 3 cr. xect. (6B
AIIEKTPUYECTBA. I'OCT P 51317.4.2 NDK KOHTaKTHBIN, 8kB

61000-4-2 MDOK 60255-22-2). BO31YIIIHBIN)
8. | HanocekyHnaHbie Ha YCTOMYUBOCTh K BBIIIOJIHEHBI

HUMITYJIbCHBIC TIOMEXH
oT
OJICKTPOMCXAHNYECK

HAaHOCCKYHAHBIM  HUMITYJIbCHBIM
IIoOMECXaM.

I'OCT P51317.4.4 19K 61000-

4 ct. xect. (4kB, 2xB)
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No DIEeKTPOMarHuTHOE Bun ucnbrranuit PacuetHoe 3HaucHue/ VYcnosus
/a0 BO3J/ICIiCTBUE Ha MOMEXOYCTOMYUBOCTh CTEIEHb KECTKOCTU OMC
HCIBITAaHUI
UX YCTPOMCTB. 4-4 MDK 60255-22-4).
9. | KauectBo Ha ycToH4YMBOCTh K MyJIbCaLUsIM BBITTOJTHEHBI
ANEKTPONUTAHMS HaNPSDKEHUS TIOCTOSTHHOTO TOKA. 2,5%/
nocrostHHbIM TokoM. | TOCT P 51317.4.17NIDK 4 ct. xect. (15%)
61000-4-17).
10. | KagectBO Ha YCTOMYHUBOCTH K BBITIOJTHCHBI
AIEKTPONUTAHUS rapMOHHKaM u
MIEPEMEHHBIM TOKOM. | MHTEPrapMOHHKaM, K CUTHaJlaM ObecnieunBaeTcst
CHUCTEM  TeJeyNpaBjiCHUS U HMCTOYHUKAMHU
CUTHAIM3allMd B HAMPSHKEHUH O6ecniepeOoiHOTO
CeTU NEPEMEHHOTr0 TOKa. MUTAHUS
'OCT 51317.4.1 ¥IB3K 61000-
4-13).
Ha ycToitunBOCTh K KOJIC€OaHUSIM ObecneunBaercs BBITIOJTHEHBI
HaIpPSIKEHUS. HMCTOYHUKAMHU
I'OCT P 51317.4.14 NIDK OecriepeOoiHOr0
61000-4-14). [TATAHUS
Ha YCTOHYUBOCTh K BBITIOJTHEHBI
JTUHAMUYECKUM M3MEHEHUSIM Obecneunsactes
HANPSDKEHUS JIEKTPOIUTAHUS. MCTOHHHIAMI
FOCT P 51317.4.11 NDK| occnepeboiinoro
61000-4-11). R
Ha YCTOHYUBOCTh K ObecrnieunBaeTcst BBITIOJIHEHBI
HECUMMETPUU HaMpsDKEHU N MCTOYHUKAMHU
AIIEKTPOITUTAHUSI. 6ecriepeboitHOTO
MDK 6 1000 -4-27. MTATAHUS
Ha YCTOHYUBOCTh K BBIIIOJIHEHBI
U3MEHEHUSAM YacTOThl MUTAHUS Obecneunsacres
B CETHU MEPEMEHHOT0 TOKA. HCTORHHKAMH
FOCT P 51317.4.28 NIDK 6|  Occrepeooiinoro
1000 -4-28). fATanms
11. | KoHIyKTHBHBIC Ha YCTOHYUBOCTh K BBITTOJTHEHBI
MIOMEXH. KOHJIYKTUBHBIM ~ TIOMEXaM, B

rmostoce yactot ot 150kl no 80
MI'n, BO3IEUCTBYIOIIMM  Ha
MOPTHl  DJIGKTPONIUTAHUS U
BBOJIa-BBIBOJA CUTHAJIOB.

I'OCT P 51317.4.6 MDK 6
1000-4-6).

Ha YCTOHYUBOCTh K
KOHAYKTUBHBIM  TIOMEXaM B
rmostoce yactot oT O mo 150kI 1.

I'OCT P 51317.4.16 NDBK
61000-4-16).

3cr. xect. (10B)
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N.5 Hosoe crpontenncro noacranmuu 500/22@&B ¢ mo3TanmHbIM IyCKOM

N.5.1 IlpoexkTHble pemieHusT MO o0ecHeYeHUIO TONMYCTUMBIX YpOBHeil
BO3/1CHCTBUII HANPSAKEHUA U TOKOB NPOMBINLJIEHHONW YaCTOThl HA BTOPUYHOE
00opy10BaHMe NPH KOPOTKUX 3aMbIKAHMAX HA 3eMJIIO0.

N.5.1.1 Ha Ttepputopun IIC pacnonoxensl: OPY-50«B ¢ naByms AT
500/220/1@B, OIIY coBmemennoe ¢ 3PY 10kB, BcriomorareinbHble 31aHUA ©
COOPYKEHHS.

ITyckoBoii koMmieke - ToIbko 220kB.

JIns CHWKEHMS ypOBHEM HANPSHKEHUM M TOKOB ITPOMBIIUIEHHOW YacTOTHI IIPU
KOPOTKHUX 3aMBIKAHUSX HA 3€MITIO PUMEHSIOT CHCTEMY BHIPABHHBAHUS TIOTCHIIMAJIA BHE
3/IaHUI U CHCTEMAa YPAaBHUBAHUS MOTEHUMAIOB BHYTpH 31aHus OITY .,

B kayecTBe 3azeMimTeNed M 3a3eMIIIOIIMX IPOBOJHUKOB MPUMEHSIOT CTajlb
IOJIOCKOBYIO OLMHKOBaHHYI0 40k6MM° M CTalb KPYIIyR OIMHKOBAHHYIO JHAMETPOM
16mm°.

N.5.1.23azemnstomiee ycrporictBo 11C npencraBisier co0oil 3aMKHYTHIA KOHTYP,
COEJIMHSIIOIINI BCE 3/JaHUS U COOPY>KEHHUS.

Bokpyr 3ganus OITY nponoxeH ropu30HTaJIbHBIN 3a3€MIIUTENh HA PACCTOSIHUU
oko0Ji0 1M OT 3/1aHHKA, OT KOTOPOTO BBIMIOJIHEHBl  BBOJBI B 3[aHUE - 4 3a3eMIISIOIINX
npoBoaunka. Ha OPY-220kB BbimonHeHa ceTka M3 TOPU3OHTAJIBHBIX 3a3€MIIMTENCH C
HEPaBHOMEPHBIM ITaTOM.

3azemssirommiee  ycrpoiictBo  OPY-220 kB coemmHEHO ¢ 3a3eMIISIFOIITUM
ycrpoiictBoM 3aanust OITY, 4 3azemnurens.

B 3panuu OITY BBIMONHSIOT BHYTPEHHUI KOHTYp 3a3emienus Ha BbicoTe 0,4m oT
nona. K BHyTpeHHEMY KOHTypy TOJCOEIMHSAIOT BCE KOpIyca OOOpYAOBaHUS H
METaNINYECKHE YaCTH, MOIJIEKAIIHNE 3a3EMIICHUIO.

[ToaxkmoueHue 3akiIagHBIX METAUIOKOHCTPYKUMUNA K BHYTPEHHEMY KOHTYPY
3a3eMJICHUSI POU3BO/ISIT HE MEHEE YEM B TPEX TOUKAX. 3aKJIAJIHbIE 3JEMEHThI JTOJKHbI
OBITh COEIMHEHBI MEX]y COOOMW: MO KOHIIAM KaXKJI0TO psja mKadoB; BHYTPU KaXKIOTO
psana mkadoB yepes 4-5v; MeXIy psaaMu MKaQoB HE MEHee, YeM B UeThIpEX TOUKax.

BHyTpu Bcex MOMEIIEHWI MO MEPUMETPY MO CTEHE MPOKIAABIBAIOT 3aMKHYTYIO
IMIMHY CHUCTEMbl YypaBHHUBaHUS ToTeHHHaIoB Ha Bbicore 0,4v ot mnona. [lunbel B
MOMEIIEHUSAX Ha Pa3HBIX OTMETKaX [0 BBICOTE COCNUHAIOT MEXIy CoOoM
BEPTUKAIbHBIMU MMHAMU He MeHee 4-X. [lluabr Ha oTMeTke OM COETUHSIOT C BBOAAMHU
OT HapYKHOTO 3a3E€MJIUTETIS.

Cxema 3a3eMJISIIONIET0 YCTPONCTBA MPUBEICHA HA YEPTEXKE.

Pe3yabTarhl pacueros.

Haubonbiiee HanpspkeHHe Ha KaOeNsX WM yCTPOMCTBAX MPHU BCEX peXUMax He
npeBbicuT 1,8B.

HauOounbliiee 3HaUeHHE TOKa B dKpaHax BTOPUYHBIX KabOesied, MPOJIOKEHHBIX OT
PY no PII, ne mnpeBbicur 319A. Jlna kabeneii tuma KBBI» nmomyctumbiii 1o
TEPMHUECKON CTOMKOCTH TOK B KpaHe (pu BpeMeHu npoTekanus menee 0,1c) - 38%A.

PacuetHoe 3HaueHue HanpspkeHus Ha 3Y He nipeBbicut 9,2 kB.
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BriBOALI.

[Ipu 3aMbIKaHMUM Ha 3€MJIIO YPOBHHM HAMPSKEHUN MPOMBIIIJIEHHON YacTOTHI,
BO3/ICHCTBYIOIIME HA H3OJSIMIO KOHTPOJbHBIX KaOenmed (tuma KBBI'), m TOKOB,
OpOTEKAloUMe MO HKpaHaM  KOHTPOJBHBIX Kaleseil, He NPEeBBICAT TOMYCTUMbBIX
3HadyeHui (mpu BpeMeHu npoTekanus Toka meHee 0, Ic).

Hanpsoxkenne Ha 3Y npesbimiaer SkB, HO, mockonbky otrxomdmue ot [IC
KOMMYHUKAITUU OTCYTCTBYIOT, JIOTIOJTHUTEILHBIX MEPOTIPHUATHI HE TpeOyeTcs.

N.5.2 IlpoexkTHble penieHUs1 MO0 o0ecmeYeHUI) JONMYCTHMBIX YPOBHeI
BO3/1€lCTBHIi MMNYJIbCHBIX NMOMEX, BOZHHUKAIOIIUX NMPH KOMMYTAIUSAX CHUJIOBOIO
o0opynoBanus u K3 B nepBUYHBIX 1[eMNX.

JIyist CHUOKEHUST YPOBHEW MMITYJIBCHBIX TTIOMEX JI0 JOTTYCTUMBIX 3HaUYE€HUN MPUHSTHI
CJIEIIOILME TPOECKTHBIEC PEIICHHUS.

1N.5.2.1 Ha OPY-22(kB mnpokiaapiBalOT dSKpaHUpOBaHHbIe Kabemu (B
MOJTy3arTyOJCHHBIX KaOeNbHBIX KaHAIaX) C 3a3€MJICHUEM 3KPaHOB C JIBYX CTOPOH (s
3a3eMJICHHS SKPAHOB MPUMCHSIFOT Pa3beMbl WM 35KUMBI CIICIIUATBHOTO HCIIOJTHCHHMS).

N.5.2.2 VckyccTBEeHHOE JKpaHUpOBaHHME KaOenedl M 3a3eMiieHHe KaOelbHBIX
KOHCTPYKIIMHA  OCYHIECTBJSIOT €  IOMOINBIO  CHEHUAIbHO  MPOKJIAJAbIBAEMBIX
UCKYCCTBEHHBIX JKpaHOB. VICKyCCTBEHHBIN 3KpaH BBIMNOJHSIOT U3 CTaJIbHOM MOJIOCHI
AQx6MM®, TPOK/IAAbIBACMOI 10 BEPXy KaOelIbHBIX KAHAIOB C ABYX cTopoH. Ilomocy,
MPOJIOKCHHYIO B KaOEJIhbHOM KaHAJle TPUCOEAUHSIOT K YCTpoMcTBYy 3azemuieHus [1C
cranmpHOl momocoii 40k6 MM® B MecTax IepeceucHHs] KaOCIbHBIX KAHATOB C
MIPOJIOJTFHBIMU U TTOTIEPEUHBIMU 3a3EMITHTEIISIMH.

CumoBble Kabenmn W KOHTPOJBHBIE Ka0enW TMPOKIAABIBAIOT pa3lebHO C
KOHTPOJIbHBIMU HJIM Ha paccTosHuu He MeHee 0,25Mm.

Pe3yabTaThl pacueTos.

n.5.2.3 Haubobitee 3HAYEHUE HaBeIECHHBIX HaIpsHKEHUH IS
HEIKPAHUPOBAHHBIX Kabeseil He mpeBhICUT 2,%B.

[Ipu mpuMeHeHUr 3KpaHUPOBAHHBIX Kabenei ¢ KodDPUIMEHTOM 3KpaHUPOBAHUS
oonee 6 (runa KBBI'») HaBeneHHbIC UMITYJIbCHBIE TIOMEXH MPH KoMMyTanusax u K3 He
npesbicat 0,%B.

N.5.2.4 HaubGonpiiue  pacueTHble 3HAYEHUS  TOKAa  BBICOKOYACTOTHOM
COCTABJISIIONIEH TpU KOPOTKOM 3aMbIKaHMM Ha 3emiio coctaBsaT. OPY-22(kB - 2,&A.
YacTOTHBIN CIEKTP COCTABIISIONINX UMITYJIHCHBIX TOKOB - OT 0,1 MI'1 1o 2MI 1.

N.5.2.5 PacueTHble 3Hau€HUS UMIYJIBCHOTO HampspkeHUs Ha 3Y 00opynoBaHUs
npu K3 cocraBsat no 20kB, a na MII ycrpoiictBax (¢ yaerom kod3dduiinenTa 3aTyxanus
npuMepHo 6) s nenei 3azemisieHHbIX Ha OPY moryt cocraButh Oonee 3kB. Ilpum
KOMMYTAIlMAX  HAWOOJNBIIME  3HAYEHUS  aAMIUIMTYIbl  UMITYJIBCHBIX TOKOB |
COOTBETCTBEHHO HarpsikeHui Ha 3Y 00opyioBanust OyayT IPUMEPHO B D pa3 MEHbIIIE.

BoiBOALI.

YpoBeHb U3Iy4aeMbIX HUMITYJIbCHBIX TOMEX MPU KOMMYTALUUSIX U KOPOTKUX
3aMbIKaHMAX He npeBbicuT 0,5kB.
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N.5.3 IlpoexkTHble pemieHusT MO o0ecHeYeHUIO TONMYCTUMBIX YpOBHeil
BO3/1eliCTBHII UMITYJIbCHBIX IIOMEX OT TOKOB MOJIHUM.

1.5.3.1 JIns BeimosnHenuss mojHue3ammtel OPY-220 kB (myckoBoil KOMILIEKC)
UCIOJIB3YIOT 4 MOJIHMENPUEMHHKA, PACMoiIOoKeHHbIX Ha noptanax OPY u 7 otnenbHO
CTOSIIIIUX MOJIHMEOTBOJIOB, B TOM YHUCJIE OJIMH - aHTEeHHasi MayTa. [[sTh MOJIHUEOTBOOB
HCIIOJIB3YIOT KaK TPOXKEKTOpHYIO Maury. Kabemu mposiokeHbl B 3emiie B TpyOax 1o
Ka0eJIbHOTO KaHaIa.

Pe3yabTarhl pacueros.

N.5.3.2 PacdyetHOe WMIyJIbCHOE COMPOTUBICHUE 3Y MOJIHHUEOTBOIOB s
OTJICIBHO CTOSIIIIMX MOJHHEOTBOAOB cocTtaBiseT (3-5) Om. [l aHTEHHOH MauThl
pacueTHOe 3HaueHUe conpoTuBiieHus 3Y - 7,90M, a AJisi MOPTaIbHBIX MOJHHUEOTBOJIOB -
(1-3) Om. [IloTeHnManbl HAa MOBEPXHOCTH 3€MJIM M 3a3€MIIUTEIIAX BOJIM3M KaOEIbHBIX
ka"HaioB Ha OPY 220 xB He npeBbimator 15kB, 3a HCKIOUEHHE MOPTAIBLHOIO
mosHueotBoga M4 (cm. 0014-006.0- 02G11. JIuct 3) Bom3u TH 2CILI.

N.5.3.3U3nyyaemble UMIYJIbCHBIC TTIOMEXHU MIPU MIPUMEHEHUH Kalesel ¢ 3KpaHOM
(OpoHeit, 000J109KOI), 3a3eMJICHHBIX C JIBYX CTOPOH HE MpeBbimaioT 4kB.

BbiBOaLI.

[Ipu ynape MOJHMM B MOJIHUEOTBOJABI M3IIy4aeMble HUMITYJIbCHbIE MOMEXHU MpPH
npUMeHEeHHH Kabelel ¢ skpanoM (OpoHeid, 000JI09K0i1), 3a3eMIICHHBIX C IByX CTOPOH HE
npeBblaT 4xB.

N.5.4 IlpoexkTHble pemieHUs1 MO oO0eclmeYeHUI0 JONMYCTHMBIX YPOBHeM
BO3/1eCTBUII MATHUTHBIX I0JIeH MPOMBIIIJICHHON YaCTOTHI.

HamnpsixeHHOCTh MO, CO3aBa€MOTO B TOUKE YCTAHOBKH TEPMUHAJIOB B SYCHKAX
KPY-10kB B HopmansHOM pexnme (Ha paccrossaun 0,84v OT 1ieHTpa MIMH) COCTABUT 0
20A/m, uto He npeBbiiiaeT TpeboBanus 4 crenenu xectkoctr mo 'OCT P 50648.

B aBapuiifHOM pexuMe HanpshkKeHHOCTh Tojisi He mnpeBbicuT 300A/M, uTO
cootBeTcTBYeT 4 crenenu xxectkocTy o 'OCT P 50648.

B nomemiennun PIII un IIIIT Hanps>K€eHHOCTh MArHUTHOTO IIOJII HE IPEBBICUT
10A/wm.

BoiBOaLI.

Muxkpornpoueccopnasi anmaparypa P3A, ACY TII, ACKY3D3, cBs3u, I01KHA
OBITh UCIIBITAHA!

e pge MmeHee, ueM 10 4 crenenu xectkoctd 1o I'OCT P 50648 i ssueex KPVY-
10xB,

e pge meHee, ueM 1o 3 crenenu xectkocty o 'OCT P 50648 s momemenuin
1[1Ta OCTOSIHHOTO ToKa U PIII.

N.5.5 IlpoekTHble pemieHHs] MO 3alUTEe OT JJIEKTPOMATHMUTHBIX MoOJeil
PaAN0YaCTOTHOTO THANA30HA.

BOnu3u mnojacraHuMM W HA TMOACTAaHIIMM HET MOUIHBIX paguoNepealonux
ycTporicTB. HambombIiee 3HaUeHHE HAMPSHKEHHOCTH TIOJIS, CO3/aBAEMOTO BHEIIHUMH U
BHYTPECHHUMHU UCTOYHHUKAMHU B MECTaX YCTAaHOBKH MHKPOIIPOIIECCOPHOM ammaparypsl HE
npesbimaet 0,1B/m.
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JlonmycTumble YPOBHH HaIpPSKEHHOCTH AIEKTPOMArHUTHOIO noJIs
Paaro4acTOTHOTO Jrana3oHa o0ecreunBaroT €CTECTBEHHbIE SKPAHBL:
METANIOKOHCTPYKIUU 3[JaHUM TOJICTAHIIMU U METAJUTMYECKHUE MIKa(BbI.

JInsg  3amuThl  OT BO3ACHCTBHUS  AJIEKTPOMArHUTHOTO TOJS  MEPEHOCHBIX
paauoNepealoIuX YCTPOMCTB HEOOXOJUMO aJIMHHHMCTPATUBHO OTPAaHUYUTh HX
npUMEHEHHEe BOJIM3H MUKPOIPOIIECCOPHO anmapaTypsl (He Ommke 2-3um).

BbIBOALI.

1) DnexTpomarHuTHasE OOCTAaHOBKA B YacCTH BO3ACWCTBHUS AJIEKTPOMATHHTHOTO
IOJISl paMoYacTOTHOrO rara3oHna B noMeneHusx 11C xapaktepusyeTcs Kak Jierkas.

2) Ilpu paboTe 3KCILTyaTallMOHHOTO MEpCOHaNa HeOOXOAMMO aJIMHUHHCTPATHBHO
OrPaHUYHTh HCIIOJIB30BAHUE IIEPEHOCHBIX pPAJUONEPENAONINX YCTPOMCTB BOJIM3U
MUKPOIIPOLECCOPHBIX YCTPOUCTB.

N.5.6 IlpoexkTHble pemieHusT MO o0ecHeYeHUIO TONMYCTUMBIX YpPOBHell
BO3/1eMCTBUI MMITYJIbCHbIX MATHUTHBIX IOJIEH.

B mecre pasmemenuss MII ycTpoiicTB Haubojblliee 3HAYEHHUE HAMPSHKEHHOCTH
MUMITYJIbCHOTO MarHUTHOTO TOJISt OT MOJHUHU He npeBbIcUT S0A/M.

NMnynbcHbIE MAarHUTHBIE TIOJI OT MEPBUYHBIX LIETIEH CYIIECTBEHHO HUKE, YEM OT
MOJIHMH, TaK KaK OIIMHOBKA PACIIOJIO’KEHA HAa 3HAYUTEIBHOM paccrosiaun (Oosee 60wm)
ot 3x1anus OITY.

BbIBOALI.

1) DnexTpoMarHuTHas 0OCTAaHOBKA B OTHOIICHHH MMITYJIbCHBIX MAarHUTHBIX ITOJICH
B [IOMEUIEHUAX C MUKPOIIPOLIECCOPHOM anmapaTypor XapakTepU3yeTcs KakK *KeCTKasl.

2) Ha moacraniym MoryT OBITh YCTAaHOBIEHBI YCTPOWCTBA, WUCIBITAHHBIE MO 3
CTEIEHH JKECTKOCTU Ha BO3/ICHCTBHE UMITYJIbCHBIX MATHUTHBIX MOJICH.

N.5.7 IlpoexTHble pemleHHsi MO 3alUTe OT Pa3psA0B CTATHYECKOrO
3JIEKTPHYECTBA.

Jliist obecnieyeHus: 1OMyCTUMBIX YPOBHEH AJIEKTPOCTATUYECKOro MOTEHIMala Tesa
YEJI0BEKA MCIOJIb3YIOT aHTUCTATUYECKUE HATIOJIbHBIE OKPBITHS:

e B KPVY-10kB npumeHstOT MOKPBITHE TT0JIA - KEpaMUudecKas TIUTKA;

* B nomemennn TCH npuMeHSIOT NOKPBITHE 1T0J1A - OETOH;

* B nomemieHuu naneneil P3A, nexypHoro, cepBepnas, ILICH —w IHIIT
OPUMEHSIOT (DAJIBIITIOINBI C AHTUCTATUYECKUM TTOKPBITUEM.

B nomemienusix onepatuBHoro nepconana, APM, P3A, ACY, monutropunra AT u
kaOuHeT HayanbHUKa [1C - TaMUHUPOBaHHBIN MTAPKET.

Pe3yabTaThl pacueTos.

HauOounbliiiee 3HaUeHHE AJIEKTPOCTATUYECKOTO MOTEHIMAja Tela YeJI0BEeKa BO BCEX
MOMEILEHUAX ¢ MUKporpoieccopHoit anmapatypoii [1C ne npessicut 1,0B.

BbIBOALI.

1) DOnexrtpoMarHuTHass OOCTAaHOBKAa B OTHOIICHWW BO3JCHCTBUSA pa3psioB
CTaTUYECKOT0 3JIEKTPUYECTBA B IOMEIIEHUSAX C MHUKPOIPOLIECCOPHON ammapaTypoil
XapaKTEPHU3YeTCsl KAK 0OCTAHOBKA CPETHEN TAKECTH.

2) MuxkponporeccopHasi ammaparypa P3A, TIA, ACY TII, ACKYDD, cs:3y,
yCTaHaBJIMBaeMasl B 9TUX TMOMEIICHUSX, JODKHA OBITh MCIIBITAHA HE MEHEe, YeM 1o 2
crenenu sxectkocT o 'OCT P 51317.4.2.
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N.5.8 IIpoexkTHbIEe pelieHUs] MO 3AMMTE OT HAHOCEKYHIHBIX HMMITYJbCHBIX
nomMex.

JUJist 3a1U Tl OT HAHOCEKYHTHBIX UMITYJIbCHBIX TOMEX MPUMEHSIOT PeIeHUS:

* DJJEKTPOMEXAHMYECKHE  YCTpPOMCTBA  HE  YCTAaHABIMBAIOTCS  BOJIM3H
MUKPOITPOIIECCOPHOM armapaTyphl,

* MHTAHHE AICKTPOMEXAHUIECKUX YCTPOUCTB M MUKPOIPOIIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C Pa3HbIX (PUAECPOB.

N.5.9 IlpoexkTHble pelieHusl MO 00ecHeYEHUIO KAYeCTBA 3IJIEKTPONUTAHUSA
NMOCTOSIHHBIM TOKOM BTOPHUYHOT0 000PY/10BAHMS.

N.5.9.1 JIns obecrnieueHus] KaYECTBEHHOI'O 3JEKTPONMUTAHUS MOCTOSSHHBIM TOKOM
OPUMEHSIOT MOA3apsAHbIE YCTPOMCTBA, 00ECNEeYMBAIOIINE YPOBEHb IMYyJIbCAIIMl MEHee
2,5%.

1N.5.9.2 Iluranme MII ycTpOWCTB, YYBCTBUTEIBHBIX K JJIEKTPOMArHUTHBIM
oMeXaM, OCYIIECTBIISIOT OT OTAEIbHBIX (PUIECPOB.

1N.5.9.3 Kabenu ceTd MOCTOSHHOTO TOKA, MPOXOSIINE B PACIPEACIUTECILHOM
YCTPOWCTBE, MPOKIAABIBAIOT C SKPAHOM UM OPOHEH.

1N.5.9.4 Bpems otkmodyeHus: Onmszkoro K3 MeHbIE AOMyCTUMOTO BpPEMEHH
nepephiBa MUTaHus TepMuHaioB (S50mc).

N.5.10 [IpoekTHBIe penieHHs] MO 00eCNeYEeHNUI) KA4eCcTBa IJIEKTPONMUTAHUSA
nepeMeHHbIM TOKOM BTOPUYHOT0 000Py/10BaAHMS.

st obOecrieueHUs] KAue€CTBEHHOI'O  JJIEKTPOINUTAHUS TEPEMEHHBIM  TOKOM
OPUMEHSIOT CIAEAYIOIINE TEXHUUECKUE PEILICHHUS .

N.5.10.1 ITpumensitoT cuctemy saektpornutanust TN-S.

N.5.10.2 TIlpumeHSAIOT  CHCTEMBI  TapaHTUPOBAHHOIO  OecrepeboitHOTO
anekTponuTanus Ha 6a3ze UBII.

N.5.1111poekTHBIE penieHusi MO 3a1UTe 0T KOHAYKTUBHBIX ITOMeX.

N.5.11.1]{n4 3amMThl OT KOHAYKTUBHBIX MTOMEX OT BHEIIHUX 3JEKTPOMATHUTHBIX
MOJICH MPUMEHSIOT SKPAaHUPOBAHHBIE KaOeH.

N.5.11.2 ]Ing 3ammTsl OT B3aMMHOTO BIMSIHUS II€Ted Pa3nuyHOTO Ha3HAYCHUS
MPUMEHSIOT CIEAYIOIINE TEXHUYECKUE PEIICHUS:

- CWIOBble KalOeaM W KOHTPOJIbHbIE KaOeaun BTOPUYHOTO O0OOPYAOBAHUS
MIPOKJIA/IBIBAIOT B PA3HBIX KaOEIbHBIX KOpoOax, mudo Ha paccTosann He MeHee 0,25u.

- B OJIHOM KOHTPOJBHOM KabeJie He MPOKIaAbIBAIOT LIEMH, IO KOTOPHIM MepeatoT
CUTHAJIbI PA3JIMYHBIX TUIIOB;

- HE MPUMEHSIOTCS JJIA Nepeladyr OJTHOTO CUTHAJA >KUJIbI Pa3HbIX KOHTPOJIbHBIX
Ka0enen.

N.5.12 ABTOopckuii HaA30p 32 BBHINOJHEHHEM NMPOEKTa U NMPUEMO-CAATOYHbIE
UCHBITAHMS.

N.5.12.1 TlpenycMoTpeHO TIpOBEAEHHUE H3MEpPEeHH il KoHTpoias OMO B
MIPOIIECCE CTPOUTENILCTBA MOCTAHITUH.

1N.5.12.2 Tlocne 3aBepiieHUss MOHTaKHBIX PaOOT MPOBOAAT MPHEMO-CAATOUHBIC
WCIIBITAHUST B COOTBETCTBHM C «METOAWYECKUMH YKa3aHUSIMH TI0 OIPECICHHUIO
AIEKTPOMATHUTHBIX OOCTAHOBKM W COBMECTUMOCTH Ha DJJICKTPUYECKUX CTAHIUSAX |

noxacranimsax». CO 34.35.311.2004.
133



Ha TIC ycranaBmuBaror MII yctpoiictBa pupmer General Electric. Pesynbrats
PACUYETHBIX 3HAYECHHUI YPOBHEUN JIEKTPOMArHUTHBIX BO3JAEHCTBUI U CTENEHU KECTKOCTH
ucnbiTanuii MI1 ycTpolicTB Ha TOMEX0YCTOHYUBOCTD NMpUBEACHBI B Ta0uie 1.4,

PacuerHble 3HaUeHUST YPOBHEH DJIEKTPOMArHUTHBIX BO3JCUCTBUM U CTEIIEHU
*KeCcTKoCTH ucnbitannid MII ycrporicTs

Taomuma 1.4

10).

Ne OIIEeKTPOMArHUTHOE Buj ucnibitanuii PacueTtHoe Ycnorus
n/m BO37ElicTBHE Ha TIOMEX0yCTOHYNBOCTb 3HaueHue/ OMC
CTCIICHDb ) KCCTKOCTHU
WCIIBITAHUI

1. | Hanpsxenus WcnpiTanus snekTpudeckoin 180@/200(B BBITIOJIHEHBI
MIPOMBILIIEHHOU MIPOYHOCTH M30JISUUN
gyactoTel npu K3 Ha | (HampspkeHue B
3eMIIIO. YCTAaHOBHMBILIEMCSI PEKUME).

FOCT 30328 (MK 255-5).

2. | UmnynbscHBIC Ha YCTOMYUBOCTD K 2,5xB u 1xB/ BBIMIOJIHEHB,
IIOMEXH, KOJIe0aTeIbHBIM 3 CT. XKecT. HE00X0INMO
BO3HHUKAIOIIME TMPH | 3aTyXaIOIIUM ITOMEXaM: (2,%B MIPOBECTU U3MEPEHHUS
KOMMYTAaITHSX - OINHOYHBIX, cuH(pasznoe , kB | mocie
CUJIOBOTO - IOBTOPSOILIUXCHI. npoTuBO(a3HOE) | CTPOUTEIHCTBA
o60pyn033HHg u K3 | TOCT P 51317.4.12 §IOK 61000-

Ha IIEPBUYHON 412).
CTOpOHE.

3. | UmmynbecHbIE Ha YCTOWYUBOCTH K BBIIIOJTHEHBI
IIOMEXH OT TOKOB | MUKPOCEKYHIHBIM
MOJIHUHU. MMITYJIbCHBIM rnomMexam 4xB/

GOJIBIION SHEPTHUN. 4 cr. kecr. (4¢B)
I'OCT P 51317.4.5 MDBK 61000-
4-5).

4. | MarautHsble nosist | Ha YCTOWYUBOCTH K 10A/m/ BBIITOJTHEHBI
MPOMBIIIIEHHON MarHuTHOMY oo | 4 cr. xect. (30A/m
9acTOTBHI. IIPOMBIIIIIEHHON YaCTOTBHI. matensHo, 300A/m

TOCT P 50648 WDK 61000-4-| KPaTKOBPEMEHHO)
8).
B KPY 20A/m
COOTBETCTBYET
Acr. xect. (30A/M
nnurensHo, 300A/m
KPAaTKOBPEMEHHO)

5. | DnekrpomarautHeie | Ha YCTOMYUBOCTD K BBITTOJTHEHBI
OJIst U3Jy4aeMbIM
pPaguo4acTOTHOTO PaauoYacTOTHBIM 3JIEKTPO- 0,1B/m/

JMana3oHa. MarHUTHBIM MOJISIM. 3 cr. xecr. (10B/m)
roct P 5131743 (3K
61000-4-3).

6. | UmmynbscHbIE Ha YCTOWYHBOCTD K 50A/m BBITIOJTHCHBI

MarHUTHBIE MOJIS. UMITYJIbCHOMY MarHUTHOMY COOTBETCTBYET
OJTIO. 3cr. xect. /
I'OCT P 50649 MDK 61000-4- HE YKa3aHo
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No DIEeKTPOMarHuTHOE Bun ucnibrranuit Pacuetnoe VYcnosus

/a0 BO3IEHCTBHE Ha TOMEX0YCTOWYNBOCTD 3HaueHune/ OMC
CTETICHb KECTKOCTU
UCIIBITAaHUI
7. | Pa3psgsr Ha YCTOMYUBOCTD K 1kB/ BBITIOJTHEHBI
CTaTUYECKOTO paspsaam CTaTHYECKOI0

3cr. xecr. (6xB
KOHTAaKTHBIH, 8kB
BO3IYLIHBIN)

DJIEKTPUYECTBA. DJIEKTpUYECTBA.
I'OCT P 51317.4.2 M3K 61000-
4-2,M5K 60255-22-2).

8. | HanocekyHnmHbie Ha YCTOMYUBOCTH K BBITIOJIHEHBI
HMITYJIbCHBIE IOMEXHU | HAHOCEKYHTHBIM 4 cr. sxecr. (4xB,
OT MMITYJIbCHBIM [IOMEXaM. 2xB)

AIIEKTPOMEXaHHUECK TI'OCT P51317.4.4 MDK 61000-

HX YCTPOHCTB. 4-4,MDK 60255-22-4).

9. | KauectBo Ha ycroiuuBocTtsb K BBITTOJTHEHBI
ANEKTPONUTAHMS NyJbCALUAM HaNpsKEHUS 2,5%/
MOCTOSTHHBIM TOKOM. | TIOCTOSTHHOTO TOKA. COOTB. PJ]
I'OCT P 51317.4.17N13K 34.35.310-97
61000-4-17).

N.6 YcTaHoBKa MUKPONIPOLECCOPHBIX YCTPOMCTB pesieifHOM 3a1UThI HA
aeicryromeid moacranuuu SOkB

N.6.1KpaTkas xapakTepucTHKA 00beKTA.

[Toxcranmuss  otkpeitoro Tuma 500/220/110/6B, Ha TeppuTOpUH KOTOPOM
pacnosioxersl OPY-110kB, OPY-22xB, OPY-500«B, 3nanue I'lIlY, 3nanne mam3zana,
B KoTopoM pacnoiosxkeH PII-500B.

Ha I[1C ycTraHaB/IMBarOT CIEIYIOIIME TEPMHUHAIIBL:

¢bupmsl ABB: FOX 515 -mynbTHmIIekcop;

dupmbr Simiens: Siprotec 7SA52, 6MD6@e3epBHbie 3amuTel, Siprotec 7SD5 -
OCHOBHBI€ 3aILIUTHI.

Cxema pacnpeaycrpoiictea 50kB - naBe paboune cHUCTeMBbl MIMH C JBYMS
BhIKITFOYaTe My Ha nipucoeaunerre. Or OPY-500kB orxoasat 3 BO3yIIHBIC JTUHUH.

Monnuesamury OPY-500 kB ocymiecTBiasOT MOJHHEOTBOJIaMH Ha IMOpTajax U
OTJEJILHO CTOSIIMMHA MOJHHEOTBOJAMH (IIPO’KEKTOPHBIC MAUThI).

ITpoknanka kabenei 1enel HanpsikeHus, Toka U ynpasieHuss or OPY-50kB no
PII[-500 kB BbimosHEHa B CYIIECTBYIOMIMX KaOENbHBIX KaHaiax Ha riayouHe 1 m. [ns
neneil HanpsbkeHuss u - ympaBienus BB 50kB  mpumensitor  cymiecTByromiue
KOHTposibHble Kabemu. Jlns wneneit Toka 50kB BJI M  mposnokeHbl HOBBIE
SKpaHUPOBAHHBIE KOHTPOJIbHbBIE KaOeIH.

VYerpoiictBa  P3A nmuTaroTCs  HOCTOSHHBIM — ONEPaTHUBHBIM ~ TOKOM  OT
aKKyMynaTopHbix Oatapeit Ab-1, Ab-2, ycranoBnennsix B 31anuu PII[-500«B.

Pacuernbie 3Hauenwmss TokoB omHodaszHoro K3 wa mmmax 500 kB mma I1C
COCTABJISIIOT:

B mecte K3 - 7kA;

B neditpans T1 - 0,4A,;

B neditpans T2 - 0,2'K&A.
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VYaenbHOE CONMPOTUBIEHUE TPYHTAa p NPUBEACHHOE K ABYXCIONHOW MOJEH
cocTaBiseT (C y4eToM mpoMep3aHus B 3SMMHUMN MIEPHO):

p BepxHero cios - 2000M- M, ToJMHA BEpXHETOo ciios - 1,5M,

O HIDKHETO ¢J10s1 - 850M-M.

N.6.2Pe3ynbTaThl onpeeaeHust 3JIeKTPOMATHUTHOM 00CTAHOBKHU

JlnarHoctuka 3a3eMJISIIOIETO YCTPOMCTBA MPOBOAMIACH B COOTBETCTBUHM C
«MeToaM4YeCKUMU YKa3aHUAMH IO KOHTPOJIIO COCTOSIHUS 3a3€MIISIIOLIUX YCTPOMCTB
anekTpoyctaHoBok» PJ[ 153-34.0-20.525-00.

B pesynbrare oOcnegoBaHusi Obula COCTaBJ€HA MCIOJHUTEIbHAS CXEMa
3a3emurstrolero ycrpoiicrsa stueiiku BJI 50kB (mpuBenena Ha cxeme).

BrIsBIIeHBI ClieTyIonue HeTOCTATKH:

*Comporunenne cBssu KC u arperatabix mkapos BB, TH BJI 50kB M
npesbimatoT 0,050Mm.

OnpeneneHre 3JIEKTPOMAarHUTHOM OOCTAaHOBKM MPOBOAMIOCH B COOTBETCTBHH C
«MeToaYeCKUMU YKa3aHUSAMH IO ONpPENENCHUI0 AJIEKTPOMArHUTHBIX OOCTAaHOBKH U
COBMECTUMOCTH Ha JJICKTpUYECKUX cTaHmusax W mojactraniusax» CO 34.35.311-2004.
PesynbTaTel paboTel npuBeaeHs! B [IpoTokomax 1-12.

N.6.2.1 Bo3aelicTBUe TOKOB U HANPSI)KEHUH MPOMBIIIJIEHHON YaCTOTHI NMPH
KOPOTKOM 3aMbIKAHUU

Pe3ynbpraTel n3MepeHuil 1 pacueToB npuseaeHsl B [Iporokone 1.

[Ipu K3 na KC n.M OPVY-500«B ypoBHH HampsiKeHHid, BO3ACHCTBYIOIIUX Ha
M30JISIIUI0 Ka0enei, 1 TOKOB MO 3a3eMJIEHHBIM C 00€UX CTOPOH AKpaHaM KOHTPOJIbHBIX
Kabenel TPEeBBICAT JOMYCTUMbIC 3HAUCHUS.

[TIpu K3 Ha ocrtansHOM obGopyaoBanuu 1.M OPY-500«B ypoBHHM HampspKeHH,
BO3JICHCTBYIONIMX HAa W3OJAIUIO Kabelel, U TOKOB IO 3a3¢MJICHHBIM C OOCMX CTOPOH
AKpaHaM KOHTPOJIbHBIX KaOelsiel He MPEBBICSIT JOMYCTUMbIE 3HAYEHUS.

N.6.2.2 UmnyJbcHbIe TOMeXH, CO31aBaeMble NEePBUYHBLIMHM LeENsIMH B
HOPMAJIbHBIX U ABAPUHHBIX pPe:KNMAax

1.6.2.2.11iMnynbcHBIE TIOMEXH, CBSA3aHHBIE C TTOAbEeMOM NoTeHIana 3V.

PesynbTaThl u3MepeHuit 1 pacueToB npuseaeHsl B [IpoTokone 2.

Jlist ompeneneHuss YpoOBHS ~HMMITYJIbCHBIX TOMEX BO BTOPHYHBIX LEMAX H3-32
noabeMa noteHuuana Ha 3Y npoBoauwnuck umutanun BY cocrasistomeid Toka K3 Ha
3emutto Ha OPY-500B. N3mepenne nomex npu umutanuu BY cocrasnstomieit Toka K3
BbinosHAsMch B uHensax P3A na PII. M3MepeHHble 3HaY€HUs MEPECUUTHIBAINCH K
peaibHOMY TOKy K3, ompeneneHHOMy myTeM pacdeTa mo mnporpamme «Interferences.
Pacuetnoe 3uauenue BY cocrasistronieii Toka K3 na OPY-500«B cocrasuino 3,5A.

NMrynbCHBIE TOMEXHM, BBI3BaHHBIE TIOJBEMOM TIOTCHIMAJIA 3a3€MJIUTEIS,
OPEBBICAT JONMYCTUMbIE 3HaueHus B uerax HanpspkeHus npu K3 va TH n1.B Ha OPY-
S500B.

N.6.2.2. 21 imniynbCHBIE U3ITy4aeMble TTOMEXH.

PesynbraThl u3MepeHuit 1 pacueToB npuseaeHsl B [Iporokone 3.

OnpeneneHre yYpoOBHEH MMIYJIbCHBIX HU3Ty4aeMbIX IMOMEX MNpPU KOMMYTaLMSIX
cuioBoro obopynoBanus 1 K3 Ha 1IMHaX OCYyHIECTBIISUIOCH MTPU UMUTAIMU C TTOMOUIBIO
HKII-1, a Takxke pacuerom 1o nporpamme «lnterference».
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HmmynbCHBIE M3ITydaeMble MoMexHu Ha TepMuHaiax npu K3 u kommyTamusx Ha
OPVY-500«B He npeBbIIIaoT I0MYCTUMBIX YPOBHEH.

N.6.2.3UMnyJibCHbIE IOMEXH NP yAapax MOJTHUM

Pe3ynbTaThl pacueToB MMITYJIBCHBIX MOMEX TPU yAape MOJIHUU B MOJIHHEOTBOJIBI
Ha TEPPUTOPUHU TIOJICTAHITNH puBeeHBI B [IpoTokomne 4 u 5.

[Tpu ynape monuuu B MotHHEOoTBOIbI M1 u M2 nHa OPY-500«B nepenanpsxeHus
B IIEIsIX, MPOJIOKEHHBIX IO CYIIECTBYIOIIMM KaOelIbHBIM Tpaccam, MOTYT INPEBBICUTH
JOMYyCTUMbIE 3HAYCHHUS.

[Ipu ymapax monauu B MonHHEOTBOAbI M1 m M2 na OPY-500«B B03MOXHO
oOpaTHOE MepPEeKPHITHE C 3a3eMJISIOIIETO YCTPONCTBA HA KOHTPOJIbHBIE KaOeH.

[Ipu ygape MOJIHUM B OCTaJIbHbIE MOJHHEOTBOJBI MEPEHANPSIKEHUSI HE TPEBBICAT
JOIYCTHMbIE 3HAYCHHSI.

N.6.2.4 DaekrpoMarHuTHble  TOJIS U KOHIYKTHBHbIE  TOMEXH
PaIMOYaACTOTHOIO INANA30HA

Pesynbratel m3aMepeHuii m pacueroB mpuBeaeHbl B IIporokomax 7 u 10 m Ha
puc.4.2.

YpoBHU (DOHOBBIX IIEKTPOMATHUTHBIX MMOJIEH parovYacTOTHOTO nquana3ona B PII-

500«B He npeBpIIaT A0MYCTUMBIX 3HAUCHU.

Bomu3u (0oke 2-3v) MEPEHOCHBIX PATUONEPEIAOIINX YCTPOHCTB MOIIHOCTHIO
6osee 4 Bt HanpspkeHHOCTh DM T10J1s1 MOYKET MPEBBICUTH JIOITYCTUMBIC YPOBHHU.
YpoBHM KOHIYKTUBHBIX TIOMEX, HABEJACHHBIX IMOJISIMA PaTAOYACTOTHOTO

nuaria3ona, B 1ensx P3A B PII-500«B He npeBbIaloT 10MYyCTUMBIX 3HAUCHUIA.

N.6.2.5MarauTHbI€ 10JIs POMBIIILJIEHHO YacTOThI
Pe3ynbraThl m3MepeHuii U pacueToB npuBeAcHBI B [IpoTokoie 8.
YpoBau HanpsbkeHHOcTH MarHutHoro moisii SOl B momemenun PII-50«B B

HOPMQJIGHOM ¥ aBapUHHOM pEXHME HE TPEBBINIACT OMYCTUMBIX 3HAYCHUN IS
anmaparypsl ABB, SIEMENS.

N.6.2.6Pa3psaabl cTATHYECKOT0 JJIEKTPUYeCcTBA

Pe3ynbraThl u3MepeHuit U pacuetoB npuBeaeHsbl B [IpoTokoiie 6.

YpoBHU 3JIEKTpOCTaTUUECKOTO ToTeHIMana Tena uenoBeka B PII-500kB ne
MPEBBIIAIOT IOMYCTUMBIE 3HaUeHUs Jy1s anmapatypsl SIEMENS.

YPOBHHU 3JIEKTPOCTATHYECKOTO MOTEHIMaa Tena vyenoBeka Ha PII-500«B, moryr
MPEBBICUTH JIOMYCTUMBbIC 3HadeHus s TepmuHanioB FOX ABB B 3umHee Bpems mnpu
BKJIIOUEHHOM OTOIJIEHUHU.

N.6.2.7 [lomexu, cBsi3aHHbIE ¢ BO3MYIIEHUSIMH B IeNsIX MUTAHUS HU3KOTO
HANIPSKEHU S

Pe3ynbpraTel n3MepeHuil u pacueroB npuseaeHsl B [IpoTokoine 11.

YPOBHH myibcallMii B OINEPATUBHOM IIOCTOSSHHOM OIlEpaTMBHOM Toke Ha PIII-
500xB He npeBbIIaOT JOMYCTUMBIE 3HAYCHUSI.

Nmnynecubie noMexu nipu K3 u koMMyTalusx B MOCTOSHHOM OINEPAaTUBHOM TOKE
Ha PII[-500«B He npeBbIIaoT AOMYCTUMBIX 3HAUCHUH.
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N.6.2.8UMnyJibCHbIe MATHUTHBIE TOJISI

Pe3ynbraThl u3MepeHuit U pacuetoB npuBeaeHbl B [IpoTokoie 9.

HanpsikeHHOCTh MMITYJIBCHBIX MAarHUTHBIX moJied B momemieHusx PII[-500kB ne
IPEBBICUT JIONYCTUMBIX 3HAUYEHUM, COOTBETCTBYIONIMX 4 crenenu xkectkoctu no 'OCT P
50649.

N.6.2.9B3aumHoe Bansinue kadeei

Pesynbrarel usmepenuii npuseaensl Ha puc.4.4u B [Ipotokone 12.

YpoBHM HABOJOK MPOMBIIUIEHHON YacTOTHI B KOHTPOJIbHBIX KaOemsx Ha PIII-
500«B He mpeBbImaOT 3HaYEHUH, COOTBETCTBYIONMX 3 cTeneHu kectkoctu mo ['OCT P
51317.4.16.

N.6.31IpoexTHbIE pemieHus no odecneyeHuro IMC

1.6.3.1 BpinoaHuTh NPOKIAAKY JOMOJTHUTENbHBIX 3a3€MIIMTENICH U 3a3€MIISIOLIUX
IPOBOJIHUKOB, KaK yKa3aHO Ha CXEMeE.

N.6.3.20kpanbl KOHTPOJIBHBIX Kabenen neneit TT 3a3eMisATh ¢ IBYX CTOPOH IpHU
MOMOILM CHENUATbHBIX 38)KUMOB, XOMYTOB WJIH MAWKH.

1N.6.3.3 M3MeHuth Tpacchl KOHTPOJbHBIX Kabener Ha OPY-500kB Bo3ne
MoTHUEeNTpueMHUKOB M1 u M2 unu Bo Bce 1enu, 3axojsiiue Ha TepMuHaibl ¢ OPY-
50kB, ycranoButs OITH.

1.6.3.4 3anperutp wucnombp3zoBanne BOMm3u MII ycTpoiictB (Ommke 2-3wm)
MEPEHOCHBIX PaJHOIEePealoNInX YCTPOMCTB MOIITHOCTRIO 4BT 1 Goree.

1.6.3.5 3aMeHuTh MOKpBHITHE TOJIa OKOJO MECTa yCTaHOBKM TepmuHaioB ABB
FOX nHa aHTHCTaTHUYecKOe WK paboTaTh ¢ TEPMHUHAIAMH B 3a3eMJISIOMUX Opacierax,
WJIM TIOJIYYUTh TMOATBEPXKACHUE Y MPOU3BOJUTEINSA O BO3MOKHOCTH PadOThl TEPMUHAJIOB
MIPU BO3AEHCTBUM Pa3psI0B CTATUYECKOIO JIEKTPUUECTBA, COOTBETCTBYIOIIUX 4 CTENEHU
xectkoctu o 'OCT P 51317.4.2.

N.6.3.6 3anpocuth Yy  NOpOU3ZBOAMUTENS  JAaHHbIE MO  MCHBITAHUSIM
MUKPOIPOLIECCOPHOM arapaTypbl Ha CIEAYIONINE BUAbl BO3/ICHCTBHIA!

Jlns annapatypel ABB, Siemens:

o 'OCT P 50649 -ue menee yeM 110 4 CTEIIEHN KECTKOCTH,

o 'OCT P 51317.4.16 He MeHee, yeM 110 3 CTEIIEHH KECTKOCTH.
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MPOTOKOJI Nel
Toxu ¥ HAaNpsiZKeHUs MPOMBILIVICHHON YaCTOTHI IPH KOPOTKOM 3aMbIKAHMHU HA 3€MJII0

PaC‘IeTHO'aKCHepHMeHTaHBHBIe HOHYCTHME»IQ YpOBHH
Ne BO3JICUCTBUS BO3NCHCTBHA
kabers, T Mecto Hawnbomnbiiee Haubonbmit Bpewms Hawubomnbiiee HawnGonb it
pacca kabemnst | MPHIOKESHUS s BriBoabl Pexomenpanuu
anmapar Bo3aciicTaus | MATPKCHHE Ha | TOK B OKparie, BO3JCHCTBYSA, C | HalpsDKCHHE | TOK B 9KpaHe,
ypa kabele uiu 000IJI0YKe WITH Ha ka0eye wim | 000JIOYKE WK
ammaparype, OpoHe kabes, ammaparype, OpoHe kabes,
kB A kB A
OPY-500xB
(mox K3 TxkA, neiumpanu mpancgopmamopos 0,67 A)
bIIY-
O6opynoBaH KC BJI [IpeBbimaer
- e OPY- 5006B M 3,5 700 0,1 2,0 380 — Pexoncrpykuus 3Y
500xB
OcransHO
BIIY- e
- O6GopynoBad | 06opynoB 0,4 200 0,1 2,0 380 B Hopme -
e PY-50«B | anue BJI
50B M
1. | Temneparypa Bo3yxa -5°C BnaxHocTh 80 % ATtmochepHoe 737
BO3/yXa JIaBJICHUE MM.PT.CT.
2. | 3smepenus npoBeieHbl NpuOOpaMu THIIA KJ3-1 3aBOJICKON HOMEP 17/27 JlaTa OBEPKU 14.02.2007
3. | Pacuersl mpoBeeHbI O MporpaMmMme OPY-M 2.1.20 No peructpanun | 2002611768 Ot 15.10.2002

3akIrouyeHue:

[Tpu K3 na KC BJI Merrumunackas OPY-500«B ypoBHu HanpspkeHHi, BO3IEHCTBYIONIUX HA U30JSIITUIO KaOenei, 1 TOKOB

10 323eMJICHHBIM C 00€HUX CTOPOH SKpaHaM KOHTPOJIbHBIX Kabene MpeBBICAT AOMYCTHUMbIC 3HAYCHHUS.
[Ipu K3 nHa ocramsHOoM obopynoBanuu BJI Merrummuackas OPY-500«B ypoBHHM HampspkeHWM, BO3ICUCTBYIOIIMX Ha

U30JSUI0 Kalenel, U TOKOB IO 3a3eMJICHHBIM C 00EUX CTOPOH dKpaHaM KOHTPOJBHBIX Kabesei He MPEBBICAT JOMYCTHMBbIC

3HA4YCHHA.
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IMPOTOKOJI Ne2
HNmnyJibcHBIE IOMEXH, BbI3BAHHBIE NOALEMOM NOTEHIMAJIA 3a3eMJIN TSt

PacuerHno- Crenenb
Ob6opyno- WNmuranus BY cocrasisiromeit Toka K3 JKCIEPUMEHTAIbHBIE JKECTKOCTH
Bun BaHUE, BO3JICHCTBHS HCIIBITAHHH,
" . BriBoas! Pexomenparun
nernei OTKy/1a Tok Zinamoop | HawuGomnbmree (unm gomycTUMBIit
Henu reHepa- f, MI't o6opynoBa- | Kpgpey, 0-€. 1?12: HanpsDKEHNE Ha YPOBEHb
Topa, A Hust, OM yCTpoicTBe, KB BO3CHCTBUS, KB)
ITomexa o0Imero Buaa
TH THx M 2,5 1 6 30 3,5 0,7 2,5 B Hopme -
TH TH Y 2,8 1 5 30 3,5 0,6 2,5 B Hopme -
Pexonc us
TH THn. B 2,3 1 9 5 35 6,1 2,5 Ipesbimaer Hopmy g,’ym
Lenu
ynpapne | D0 2CH 2,5 1 4 50 3,5 0,3 2,5 B HopMe -
HHS
Lenu
ynpapne | D0 T CH 3,0 1 4 60 3,5 0,2 2,5 B HopMe -
HHS
ITomexa nudPpepenumnaibHOro BUIA
IH THn1. M 2,5 1 6 30 3,5 0,7 1 B Hopme -
ITH THrY 2,8 1 5 30 3,5 0,6 1 B Hopme -
Pexonc us
ITH TH n. B 2,3 1 9 5 3,5 5,3 1 [IpeBsimiaeT HOpMy 3TSI,)YKH
Lenu
BB 2 CII 1. 2.5 1 4 50 3,5 0,3 1 B Hop™me -
OTKJI-SI
wenn | BB1CHIL | g4 1 4 60 3,5 0,2 1 B HopMe -
OTKJI-S1 M
1. Temmnepatypa Bozayxa -5°C BrnaxzocTts Bo3nyxa 80% AtmocdepHoe naBienue | 737MM.pT.CT.
2. V3mepenust nmpoBeieHbl IpUOopamMu THIA UKII-1 3aBOACKON HOMEP 33/33 JlaTa HOBEPKU 14.02.2007
3. PacyeTsl mpoBeieHBI IO IPOrpaMMe Interferences Ne peructpanuu 2004610419 Ot 11.02.2004
3akiIroueHue: I/IMHYJ'II)CHI)IC IMOMEXH, BBI3BAHHBIC ITOAHLEMOM IOTCHIIMATIA 3a3€MJIUTEIIA, MPEBBICAT AOIMYCTHMBIC 3HAUCHUA B LCIIAX

Hanpspkenus npu K3 na TH . Bnagumupckas va OPY-500«B
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IMPOTOKOJI Ne3
HmnysbcHbIe H3J1y4aeMble IOMEXH

PacueTHO-3KCTIEpUMEHTATbHBIE BO3JCHCTBHS Crenenp
Koodbpi- JKECTKOCTH
Tpacca e Ipu K3 UCTBITaHUH,

Kabens S LIUEHT (1w

(Bup P A DKpaHu- HaunGomnbmiee HawnGonbimee . BriBobI PexoMeHamun

N kabemst (Ne JOIYCTHMBII
nenei) pOBaHus, Bun HanpsDKEHHe Ha HanpsDKEHHE Ha
TpPacchl) M Mecto K3 N YPOBEHB
0.e. KOMMYTal{1 YCTPOMCTEE, YCTPOMCTBE, .
BO3/I€iCTBY,
kB kB
kB)
1 2 3 4 5 6 7 8 9 10
PHI-500xB

TH,

TT, BJIM -

e PII] - 60-100 BCE 0,2 BCE 0,3 2,5 B nHopme -
ynpasin | 500B

CHUs
1. | Temneparypa Bo3mayxa 5°C BiaxxHocTh BO3IyXa 75% ATMocdepHoe TaBiIeHIe 737

MM.PT.CT.

2. | smepenus npoBeieHbl NpuOopaMu THIIA NKII-1 3aBOJICKON HOMEP 33/33 JlaTa OBEPKU 14.02.2007
3. | Pacuersl mpoBeeHbI O MporpaMmMme Interference 2.2.61 | Ne perucrpanuu 2004610419 Ot 11.02.2004

3akIrouyeHue:

YpoBHU HMMMYyJIbCHBIE H3Ty4daeMble MoMexu Ha TepmuHanmax npu K3 m kommyranmsx Ha OPY-500kB He mpeBbimaror

A0IMYCTUMBIX 3HAUCHMUI.
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I/IMlIyJIbCHbIe H3Jy4YaeMbl€ NIOMEXH, BbI3BAHHBIC YAapaMHi MOJIHUH

ITPOTOKOJI Ned

Crenens
Tpacca Koappunumenr HawuGomnbmree HawuGomnbmiee KECTROCTH

[POKJIAIKH UCOBITAHUH,
MOJIHHEOTBOJ 9KpaHUPOBAHUS, HaIpsHKCHUE Ha HaIpsHKCHUE Ha . BeiBo1bI Pexomenpauun

ka0ess (Ne o (nmu oIy CTUMBIH

0.€. kabene, kB yCTpoHCTBe, KB
TPACChI) YPOBEHB
BO3IeiicTBHS, KB)
PIII-500xB
biaiiumii W3meHunThb Tpacchl kabenein
M1, M2 KabenbHbIH 60-100 15 15 5,0 [IpeBbiiaer HOpmy o
nnu yctaHoButs OITH
KaHaJ

Baxaitmumii

OCTaJIbHBIE KaOeIbHbIH 60-100 4 4 5,0 B Hopme -
KaHaJ
o 737
1. Temriepatypa Bo3ayxa 5°C Bnaxxnocts Bo3myxa 80% ATtMmochepHOe naBicHe MM.PT.CT
2. U3Mepenus npoBeieHs! IPHOOPaMH THIIA HK-1 3aBOJICKON HOMEP 24/63 JaTa MOBEPKU 14.02.200&
3. PacyeTsl mpoBeieHBI IO IPOrpaMMe OPY-M 2.1.20 Ne peructpanuu 2002611768 Ot 15.10.02 -
3akaroueHue: [Ipu ynmape momamm B MosHHMEOTBOARI M1 m M2 nHa OPY-500kB mnepenanpspkeHuss B IEMAX, IPOJOKEHHBIX TIO

CYIICCTBYIOIIIUM KaOeIbHBIM TpacCaM, MOTYT IPCBLICUTH NOITYCTUMBIC 3HAYCHUS .
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MMPOTOKOJI NeS
NMnyabcHbIEe HANIPSIZKEHUS, BO31CHCTBYIOIIHE HA KOHTPOJIbHbIE Ka0eJu U 000py10BaHue MPH yAapaxX MOJHUU

JTLIHTEbHOCTS Hawubonbniee Jomyctumslit
Ne monHue- Tpacca npokinanku kadenei Tox MonHuH, HaIpPsDKEHUE YPOBEHb
¢ponTta, . BriBoas! Pexomenmanun
IIPUEMHMKA (Ne Tpaccer) KA MKC Mexay 3Y u BO3JCUCTBUA,
kabenem, kB kB
. Pexoncr us 3Y.
MOJIHUEOTB bimkaitmas k [IpeBsimaer PYKI
100 10 50 20 N3menuts Tpaccy
ox M1, M2 MOJIHUEOTBOTY HOpMY o
Kabeneil.
brmxkaiimas k
OcranbHble 100 10 5 20 B HOpME -
MOJIHUEOTBOJY
1. | Temneparypa Bo3ayxa -5°C BnaxxHocTs Bo3myxa 80 % ATMmocdepHoe naBieHue MM7§T7CT
2. | V3mepenust npoBeeHbl NpUOOpaMu TUIa C511 3aBOJCKON HOMEP 24/63 JlaTa HOBEPKU 14.02.200¢
3. | PacueTsl mpoBeaeHk! 10 IporpaMme OPY-M Ne perucrpain 2002611768 Ot 15.10.2002

3aKIroyeHue:

YCTpOICTBa Ha KOHTPOJIbHBIE KaOelu.

[Ipu ynapax monnun B MoiHueoTBoAbl M1 u M2 na OPY-500«B B03MOXHO 0OpaTHOE MEPEKPHITHE C 3a3eMIISIFOILETO
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IMPOTOKOJI Ne6
DJIEKTPOCTATHYECKHUII MOTEHIUAJ TeJIa YeJI0BeKa
N3mepenus PacuetrHO-3KCTIEpUMEHTANILHOE 3HAUEHUE CTeneHn
Haubomns- JKECTKOCTH
[oTenmy- it HCIIBITAHUH
[omeuenue T OKpEITi Bnax- Temnepa- | an Ha Tene Bax- Temnepa- | nmoreHuu- S e BeiBosst Pexomenauuu
noJja TUMBIU YPO-
HOCTh, % | Typa, °C | uemoBeka, | HOCTh, % | Typa, °C ai Tena BOHE
kB YEeJIOBEKA, | BO3IEHCTBUS
kB , kB)
3aMEHUTh
PHI_SOO TIOKPBITHE T10J1a
<B Ha
S Mapxker 80 23 0.3 20 +25 10 8 [IpeBbimaer | antucraTHyeckoe
oL FOX HOpMY Wi paboTarth ¢
TCPMHUHAIaMU B
ABB 323 MIISIFOIIUX
Opacnerax
PIII-500
KB [Tapxet 80 23 0,3 20 +25 10 15 B Hopme -
TepMUHAI
bl Siemens
1. | TemmepaTtypa Bo3mayxa -5°C BnaxnocTs Bo3yxa 80 % | AtmocdepHoe naBnenue | /37MM.pT.CT.
2. W3mepenus mpoBeieHbl TpruOOpaMu THIIA C502 3aBOJICKOI HOMEp Ne6940 JlaTa OBEPKU 2007
3. PacdeTsl mpoBeieHsI 10 porpamme - No perucrpanun -
YPOBHU 3JIEKTPOCTATUYECKOTO MoTeHIana tena yenoeka Ha PII-500kB, MoryT mpeBBICHTH JOMYCTHMbIE 3HAUYEHUS IS

3akJoueHue:
tepmuHanaoB FOX ABB B 3uMHee BpeMs Ipy BKJIIFOYCHHOM OTOTUICHHH.
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ITPOTOKOJI Ne/

3ﬂeKTp0MaFHI/ITHbIe MOJIA paAuo4YacTOTHOIO AMamna3oHna

CrereHb
JKECTKOCTH
Hanbonbwas HCIBITAHUHA
YactoTa, MI'11 HaIpsKEHHOCTb, . BriBoasl Pexomenmanmu
B/n (MM oIy CTHUMBIH
YPOBCHB
BO3IeiicTBIS, B/M)
don
25-1000 0,01 | 10 | B Hopme | -
1 Temmneparypa Bo3ayxa 5°C BiaxHocTh 80 % ATtMocdepHoe 737
’ BO3/yXa JIaBJICHHE MM.PT.CT.
Wsmepenns mpoBeICHBI AKTAKO
2. I 260 aMEI Tmfa M AKC- | 3aBoackoii HOMep 2505829 JlaTa MOBEPKHU 2007r.
PHOOp 1201
PacyeTsl npoBeneHs! 11
3. ¢ enporrl))(;hfﬁz ° - Ne peructpanuu - - -
3aKIIIOYEHHE: YpoBHH (POHOBBIX 3JCKTPOMATHHTHBIX TIOJIEH PaJMOYaCTOTHOTO JHANa30Ha HE

MPCBLIIAIOT AOIMYCTUMBIC YPOBHU.

IMPOTOKOJI Ne8
MarHuTHbIE M0JIA POMBIIIJICHHON YaCTOThI
CreneHb
KECTKOCTHU
HauGonpimas .
MecTo u3mepeHus, WCIIBITAHUIN
HaNpsH>KEHHOCTb, . 33 80:T0)108¢ Pexomennanuu
pacuera Alu (nm JOTTyCTUMBII
YpOBEHB
BO3EHCTBUSA, A/M)
HopmanbHblii pesxum
PIII-50«B mecTo
YCTaHOBKH TEPMHUHAJIO! 2,0 30 B HOpM™ME -
ABB, Siemens
ABapuiinblii pe:kuM (Tok Tpexgasnoro K3 na mmuax 10xB)
PIII-500«B mecTo
YCTaHOBKH TEPMUHAJIO] 250 300 B Hopme -
ABB, Siemens
1 Temnepatypa Bo3nyxa 5o Bnaxzocts 80% AtmocdepHoe 737
BO31yXa JaBJICHHUC MM.PT.CT.
2. H3mepenns nposeacHe! UTIM-203 | 3aBojckoii HOMEp 17/27 nara mosepku | 14.02.2007
npubopamu Tuna
3. PacueTsl IMMPpOBEACHBI 11O _ No peructpanuu _ _ _
Iporpamme
3aKJII04YEHHUE! YpoBHH HampspkeHHOCTH MarHutHoro mosst SO B momemiennu PII[-500«<B

(Mecto ycraHoBku TepmuHanoB ABb, Siemens)s HopMmalbHOM M aBapHIHOM
PCKUME HC MPCBBIIIACT JOMTYCTUMBIX 3HAUCHUM.
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MMPOTOKOJI Ne9
HNmnynbcHble MATHUTHBIE MO

Crenenn
Mecrto HawuGonbmias )KeCTKOCTIE
VcTOYHMK TOJIA M3MEPEHH, HAIIPSKEHHOCTb, HACIBITAHUH BbIBOIBI PexoMeHanmu
pacuera AlM (| oIy CTUMBIH
YPOBEHb
BO3JelicTBYs, A/M)
[IpoBeputh
PII[-500«B CooTBeTcTBYE | BO3MOXKHOCTD
MOJTHUEOTBO]]
oL Ha MeCTO T4cr. paboThl
YCTaHOBKH 150 4CT. )KECTKOCTH | JKECTKOCTH 10 | ammapaTypsl
TEPPUTOPUHN
Tc TEpMUHAJIOB I'ocTt P NPy TAaHHOM
ABB, Siemens 50649-94 BUJIE
BO3JICUCTBUS
737
Bnaxnocts AtmochepHO
1. Temmepatypa Bo3ayxa -5°C 80% (bep MM.pT.C
BO3/1yXa € JIaBIICHUE T
N3mepenus npoBeneHbl 3aBOJICKOU
2. P POBC/ - A - JlaTa IOBEPKU -
npubopamMu THIA HOMEp
3 PacudeTsl nmpoBeneHsI 1Mo Ne
' Iporpamme perucTpanuu
3akaroueHue: YpoBHH HMMITYJIbCHBIX 3JIeKTpoMarHuTHeIX monieii B PII-50kB  (mecto

yCcTaHOBKHM TepMHHAIOB ABB, SiemensyooTBeTcTBYIOT 4 CTENEHH KECTKOCTH 10
['OCT P 51317.4.16.

IMPOTOKOJI Nel10
KonaykTuBHBIE IOMeXH PAIMOYACTOTHOIO JHANA30HA
CTCHGHL JKECTKOCTU
HanGonbmee HUCIBITAHUH
Bun uenei, ycrpoiictBo (unu oMy CTHUMBINA BriBoas! Pexomenmarun
Hamnpsikenue, B M,
YPOBEHB BO3JECHUCTBUS,
B)
PII-500xB
Henu TH, TT,
npasieHusa BB,
yrp 1,0 10 B Hopme -
MMOCTOSTHHOTO
ONEPATUBHOI0 TOKA
BrnaxHocTh ATtMocdepHoe 737
1. Temmepatypa Bo3ayxa -5°C 80% p MM.PT.CT
BO3/yXa JaBJIICHUE
H3Mmepenns nmpoBeacHBI Fluke 3aBOJCKOMN DM01008
2. P poBell A JlaTa TIOBEPKHU 2007T.
pudOpaMu TUTIA 199C HOMED 0
3 Pacuertsl npoBeneHsl 1o i Ne i
' porpaMmme pEeruCTpaluu
3akiroueHue: YPpOBHM KOHAYKTHMBHBIX NOMEX pPaJrO4YaCTOTHOIO AuarnasoHa B uensx TH,

TT, ymnpaBnenus BB, mocrosHHoro omeparmBHoro Toka 3amut BJI 50kB
MBITI/IH_[I/IHCKaSI HC NPCBBIIIAIOT JOMTYCTUMBIX 3HA4YCHUH.

IMPOTOKOJI Nell
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KOHI[yKTI/IBHbIe MOMEXH B LIeNAX MOCTOAHHOIO OIIEPATUBHOI'0 TOKA

HyJ'ILCElIII/II/I B IIOCTOSIHHOM I/IMHyJ'ILCHLIe IIOMEXH B
OIICPATUBHOM TOKEC IIOCTOAHHOM OIICPATUBHOM TOKEC
CreneHb P
€KOMEH]T
Bun nemm HauGonbuuii Jonycrumeiii | HaunGonbluee HECTIOCTH BriBozs! aun
HUCIIBITAHUHN
YPOBEHb YpOBEHb HaMpsKEeHUe, (wtm stomycTHMbi
nynabcanui, % mynbcanui, % kB ypOlZeHL
Bo3eiicTBus, B)
OnepaTuBHBIN
6 (ABB 2 (FOX ABB
Tox =22(B 0.4 (ABB) 05 (FO ) | Bropwe | -
15 (Siemens 4 (Siemens)
Ab-1
OneparupHbili 6 (ABB) 2 (FOX ABB)
Tok =22(B 1 . 0,5 : B nopme -
15 (Siemens 4 (Siemens)
AB-2
1. Temneparypa Boszyxa 5°C BnaxHocTs 80 % ATtmocdepHoe 737
BO3ayXa JAaBJICHUC MM.PT.CT.
Fluke 3aBOJICKOM DM01008
2. Hsmepenns npoBecHb! a JaTa MOBEPKU 2007r.
npudopaMu TUIA 199C HOMED 0
3. PacueTsl IMMPpOBEACHBI 11O _ No peructparuu _
Iporpamme
3aKJII0YEHUE: YpoBHM TynbCcalluii U MMIYJIbCHBIX MOMEX Npu KoMmyTtamusix u K3 B
OIIEPATUBHOM IOCTOSTHHOM TOKE HE MPEBBIIIAIOT JOIYCTUMBIEC 3HAUECHUS.
IMPOTOKOJI Nel2
B3aumHoe BausiHue Kaleed Ha HU3KOM YacToTe
CreneHb
Haubomnsmree RecTroeTH
KaGenp (Bug nemn), YacroTa, UCIIBITAaHKUI (AT
o HANPSKEHHUE, o BriBoas! Pexomenmanmu
YCTPOUCTBO KFH B JA0IyCTUMbIN
YPOBEHb
BO3eiicTRusI, B)
PLI-500B
IIpoBeputh
e
ore I;llTIfII]ZIHOFO CootBercTByeT 3 BO3MOKHOCTD
P CT. )KECTKOCTH TI0 paboTHI
MOCTOSTHHOTO 50 6 3CT. )KECTKOCTH TOCT P anmapaTyphi npH
OKa, aBJIe
TOK yré%m HHA 51317.4.16. JTaHHOM BUJIE
BO3JICHCTBHS
1 Temneparypa Bosyxa 5oC BnaxHocTs 80 % ATtmocdepHoe 737
BO3ayXa JaBJICHUC MM.pPT.CT.
W3mepenus npoBeneHbI Fluke 3aBOJICKO
2. P POBEIL A DMO010080 | nara mosepku |  2007r.
mprOOpaMu THIIA 199C HOMeEp
3. PacueTs! mpoBeeHbI 110 ) Ne perncrparuu ) ) )
nporpamme
3aKiIroueHue! YpoBHU KOHAYKTUBHBIX MTOMEX HU3KOH YaCTOTHI B KOHTPOJBHBIX KaOemsx

HE NPEBBIIIAIOT 3HAYCHUH, COOTBETCTBYIOIIMX 3 CTETNEHH YKECTKOCTH IO
I'OCT P 51317.4.16.
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