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IpeaucaoBue

[enn n npuHIMOEl cTangapTuzanuu B Poccuiickon denepanyy yCTaHOBIIEHBI
®enepanbubiM 3akoHOM OT 27 nekalOps 2002 r. Ne 18403 «O TeXHUYECKOM
peryJupoBaHUN», 00BEKTHl CTAaHIAPTU3AIMU U OOIIHE TTOJIOKEHUS MPU pa3paboTKe
U IMPUMEHEHHH CTaHaapToB opranu3anuii Poccuiickoii @eneparnuu - [OCT P 1.4-
2004 <«Cranpaptuzauus B Poccuiickoit ®denepannu. CraHgapThl OpraHU3aIUu.
OOmue TOJOXKEHUS», TMpaBuja TOCTPOCHHS, U3JIOKEHUsS, odopMieHus U
0003HaUeHUs HaIMOHAJBHBIX CcTaHaapToB Poccuiickoit deneparuu, oO0IHMe
TpeOOBaHUSI K HMX COACPKAHHUIO, a TakKe mpaBuia OGOPMIICHUS U H3JI0KCHUS
W3MEHEHUM K HallMoHaJbHbIM cTaHmaptaM Poccuiickoit @enepanuu - TOCT P 1.5-
2004.

Caenenusi 0 cranaapre oprannanun (MeToanyecKuX YKa3aHUSIX)

1 PA3PABOTAH: 000 «Hay4HO-TTpOM3BOICTBEHHAA bupma.
DeKTpoTeXHUKa: Hayka U npaktuka» (HI1D DJIHAII) npu ygactuu MOCKOBCKOTO
sHepreTrueckoro uHcruryra (MOU TVY), OAO «dCK EDC», OAO «CO EDC»,
000 «DnexTposHepreTrka; 3ammra ot momex» (I30I1).

2 BHECEH: [enaprameHTOM WH()OPMAIIMOHHO-TEXHOJOTHUYECKUX CHCTEM,
Hupexuueit Texuuueckoro peryianpoBanus v 3kojoruu OAO «OCK EDC»

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

4 BBEJIEH B3AMEH: PJI 34.20.116-93 Mertomuueckue yka3zaHUs TIO
3aIUTE BTOPUYHBIX HETCH SJIEKTPUUSCKUX CTAHIIMKA M TIOJICTAHIIUKA OT UMITYJIbCHBIX
TTOMEX .

3amMeuaHus U MPEUIOKEHNS 110 CTAaHIapTy OpPraHU3aIUH CIIEAYET HAIIPaBIATh B JlupeKiuro
TeXHU4ecKoro perynupoBanus u 3xkonorun OAO «DCK EDC» no anpecy 117630,Mocksa, yi.
Ax. Yenomes, 1. SA, 37eKTpoHHO# mouToi 1o aapecy: zhulev-an@fsk-ees.ru

Hacrosmuii crangapT opraHuzaldd HE MOXET OBITh TOJHOCTHIO WJIM YaCTHYHO
BOCTIPOM3BEJICH, THUPAXKHUPOBAH M PACIPOCTPAHEH B KadyecTBe OQUIIMAIBHOTO uU3gaHus 0e3
pazpemienus OAO «DdCK EDC»
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BBenenue

«MeToaudeckue  yKazaHUAd 1O  OOECHEYEHHIO  AJIEKTPOMArHUTHOM
COBMECTHMOCTH Ha OOBEKTax 3JCKTPOCETEBOTO XO3AWCTBa» (qajyee 1o TEKCTY:
MeToauyeckue ykasaHus) pa3paboTaHbl B COOTBETCTBHM ¢ [lonoxeHHeM O
texunuyeckoit nomutuke OAO «DCK EDBC, CTO 56947007-29.240.10.028-2009
«HOpMBI TEXHOJOTUYECKOTO MPOCKTUPOBAHUS IMOJCTAHUHUN NEPEMEHHOIO TOKA C
BeICIIM HanpspkeHueMm 35-750xkB (HTII I1C)».

Mertonuueckue yKaszaHHMs NOPEJHA3HAYCHbl JUIi PELIEHHS  BOIPOCOB
obecrieueHns AJIEKTPOMAarHUTHOM COBMECTUMOCTH BTOPHUYHOTO OOOPYIOBaHUS U
CHUCTEM CBSI3U TIPH MPOSKTUPOBAHUU OOBEKTOB AJIEKTPOCETEBOTO XO3SMCTRA.

Meroauueckue ykKa3aHuUs NPUMEHSIOT TPU  HOBOM  CTPOUTEIBCTBE,
TEXHUYECKOM TEePEBOOPYKEHUU U PEKOHCTpYKIMu o00bekToB EHOC, a Ttakke
00BEKTOB, NpucoeauHsronmxcs k cetssm EHOC.

B Meroaudeckux yKa3zaHMSIX MCIOJIb30BaHbl TPEOOBAHUS W HOPMBI,
conepxaiuecss B @DenepanbHbiXx 3akoHax, I[loctanoBnenusax IIpaBurtenbcTBa
Poccuiickon @enepannu, HOPMaTUBHO-TEXHUYECKUX JOKYMEHTAX, IEMCTBYIOIIMX B
anektpodHepretrke 1 OAO «®CK EDC».

C BBOmOM MeToanyeckux YyKa3aHWM U cTaHaapta <«PyKoOBOJACTBO IO
00ecTeueHn0 3JEKTPOMArHUTHOW COBMECTUMOCTH BTOPUYHOTO OOOpPYIOBaHUS U
CHUCTEM CBSI3U DJIEKTPOCETEBBIX OOBHEKTOB» OTMEHSIOTCS «METoauvecKrue yKa3aHus

[0 3alIUTE BTOPUYHBIX LENEH OJJNEKTPUUYECKUX CTAHUMW W TOACTAHIUUA OT
UMy IscHBIX iomex» (PJ1 34.20.116-93).

1 ObsacTh NnpuMeHeHust

Hactosimme Mertoanueckue yka3aHHs paclpOCTPaHSIOTCA Ha OOBEKTHI
AJIEKTPOCETEBOr0 XO3sIMCTBA Kjlacca HanpspbkeHus 6-75G&B.

B Meroanueckux yKa3aHUSIX paCCMOTPEHbl TEXHMYECKHE pEUIeHUs IO
oOecrieueHHI0  3JeKTpoMarHuTHOW  coBMectumMoctd  (OMC)  BTOPUYHOTO
000pyIOBaHUsA TPU KOMIIOHOBKE OOBEKTOB  3JIEKTPOCETEBOIO  XO3SICTBA,
BBINIOJIHEHUM TPOEKTa 3a3€MIISIIOLIUMX YCTPOWCTB, MOJIHHUE3alIUThI, KaOelbHON
KaHAJIM3allMi, CUCTEM OINEPATHUBHOTO MOCTOSHHOTO TOKAa M 3JEKTPOCHAOXKEHUs Ha
HanpspkeHuu 0,4kB nepeMeHHOTo ToKa.

B Meroauueckux — ykasaHUSIX  NPEACTaBICHbBl  METOJMKH  pacueTa
HauOONBIINX  ypPOBHEH  AIEKTPOMArHUTHBIX  BO3JEHCTBUH Ha  BTOPHUYHOE
o0opynoBanue. B mpuiokeHUsX MpUBEACHBI CIPABOYHBIN MaTepHall K pas3zelam,
IPUMEPHI THUIOBBIX MPOEKTHBIX PEIIeHUH, 00eCTIeUHBAIOIINX BBITIOJHEHUE YCIOBUIN
3IIEKTPOMArHUTHOW COBMECTHMMOCTH BTOPHUYHOTO OOOpYyIOBaHHS Ha OOBEKTax
AIEKTPOCETEBOTO XO34MCTBA.

2 HopmaTuBHBIE CCBLIKH

Hacrosiime Metonuueckue ykazaHusl pa3pabOTaHbl Ha OCHOBE CIEAYyrOIIEH
HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUHN:



- CTO 56947007-29.240.10.028-2009.HopMBbl  TE€XHOJIOTHYECKOTO
MPOEKTUPOBAHMS TTOACTAHIIUNM MIEPEMEHHOI0 TOKa C BBICIIUM HampsikeHuem 35-750
kB.

-T'OCT P 51317.4 (MDK 61000-4).CoBMECTUMOCTh TEXHUYCCKUX CPEIICTB
aNieKTpoMarHuTHas. TpeOGoBaHUs U METOBI UCTIBITAHUH.

- TOCT P 51525 MOK 600255-22)Pene snekrpuueckre. COBMECTUMOCTD
TEXHUYECKUX CPEJICTB AIEKTPOMarHuTHas. TpeOoBaHMsI U METObI UCTIBITAHUH.

- TOCT P 51317.6.2 DK 61000-6-2-97).CoBMECTUMOCTh TEXHUYICCKUX
CpencTB dJeKTpoMarHuTHas. [loMexodMuccusi OT TEXHUYECKUX  CPEICTB,
MPUMEHSEMBIX B POMBINIJICHHBIX 30HaX. HOPMBI 1 METOIBI MCTIBITAHUH.

- TOCT P 51317.6.5 MOK 61000-6-5). CoBMeCTUMOCTh TEXHUYICCKUX
CPEICTB DJIGKTPOMArHUTHAs. YCTOWYMBOCTH K JJIEKTPOMAarHUTHBIM TIOMEXaM
TEXHUUYECKUX CPEACTB, MPUMEHSIEMBIX Ha JJICKTPOCTAHIMIX U TOJCTAHIIHSIX.
TpeboBaHUs U METOIbI UCTIBITAHUM.

- TOCT P 51318.22. CoBMECTUMOCTh TEXHHUYECKHUX  CPEJCTB
AIIEKTPOMArHUTHAsI. Pagmornomexu WHAyCTpHATbHBIE  OT 00opymOBaHUs
WHPOPMAITMOHHBIX TEXHOJIOTHI. HOpMBI 1 METO/IBI HCTIBITAHUA.

- TOCT P 50932. YcTolunBOCT, OOOPYIOBaHMS IPOBOJHON CBSI3HM K
AJIEKTPOMArHUTHBIM ~ TToMexaM. COBMECTUMOCTH TEXHUYECKUX CpEeICTB
aJeKTpoMarHuTHas. TpeOoBaHUsI U METOBI UCTIBITAHUH.

- TOCT P 50799. YcTOWYNBOCTh TEXHUYECKUX CPEICTB PAAUOCBA3H K
AIIEKTPOCTATUYECKUM  paspsfaM, HUMITYJIbCHBIM TOMEXaM ¢ JIHHAMHYECKUM
W3MCHEHUSIM HAMPSDHKEHUS CETH JJIeKTponuTaHus. COBMECTUMOCTh TEXHUYECKUX
CPENCTB dJEKTpOMarHuTHas. TpeOOBaHMS M METOIbI UCTIHITAHUM.

- TOCT P 50628.CoBMeCTUMOCTD 3JIEKTPOMArHUTHAST MAIlIMH 3JIEKTPOHHBIX
BBIYUCIIUTEIHHBIX MEPCOHATBHBIX. Y CTOMUYMBOCTh K JEKTPOMATHUTHBIM MTOMEXaM.
TexHudeckue TpeOOBaHUS U METOJIbI UCTTBITAHUH.

- TOCT P 50745. Cucrembl OecriepeOONHOTO THUTAHUS TMPUEMHUKOB
NIEPEeMEHHOTO TOKa W YCTPOWCTBA IJIsl MOAABJICHUS CETEBBIX MMITYJICHBIX MOMEX.
COBMECTUMOCTh ~ TEXHHUYECKHX CPEACTB  dJIGKTpoMmarHuTHas. TpeOoBaHus u
METO/TbI UCTIBITAHHH.

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

-TOCT P 50571.21 M3OK 60364-5-548)3nekrpoycranoBku 3nanuii. Yacts
5. BwiObop u wmoHTax 3nekTpooOopynoBanus. Pazgen 548. 3azemistoniue
YCTPOHMCTBA ®  CHCTEMBl YPaBHUBAHHS  JJICKTPUUECKUX IOTEHIIMAJIOB B
AIIEKTPOYCTAaHOBKAX, COJIEpKaIX 000pyaoBanrue o0paboTKu HHPOPMAIUH.

- TOCT P 50571.22 MDK 60364-7-707).TpeboBanus K CHEHHAIbLHBIM
AJIIEKTPOYCTAaHOBKAM. 3a3eMJIeHHe 000pyI0BaHMs 00paboTKU UH(POPMAITUH.

- TOCT P 50571.19 MDK 60364-4-443)'peOoBanusi M0 0OECICUCHUIO
Oe3omacHocTH. 3amuTa OT TEPEHANPSHKCHHW. 3aluTa JJIEKTPOYCTAaHOBOK OT
I'PO30BBIX 1 KOMMYTAIIMOHHBIX TIEPEeHAIPSKSHU.



- TOCT P 50571.20 MDOK 60364-4-444XpeboBanusi 10 0OECICUCHUIO
Oe3omacHocTH. 3amuTa OT TEPEHANPSHKCHHWMA. 3aliuTa JJIEKTPOYCTAHOBOK OT
NepeHAIPsHKCHN, BEI3BAHHBIX JJIEKTPOMArHUTHBIMU BO3CHCTBHSIMH.

- 'OCT 13109. KauectBo ayekTpudeckoid  sHepruu. COBMECTUMOCTH
TEXHUYECKUX CPEICTB JJIEKTpOMarHuTHas. HopMbI KadecTBa 3IEKTPHUECKOMN
DHEPTUU B CUCTEMAaX DJIEKTPOCHAOXKEHHS OOIIET0 Ha3HAYCHMUS.

- Cranmapt MOK 623058 5-tu gactsax. Monanesanmra. 2003,

- Cramgapr MDBOK  60099-4. MerannookcuaHble  OTPaHUYUTENH
nepeHanpspkeHnid  0e3 HUCKPOBBIX MPOMEXKYTKOB I DJICKTPUUECKUX CeTei
NEPEMEHHOTO TOKA.

- Cranmapt ANSI/TIA/EIA-607-1994 @Asryct 1, 1994). TpeGoBanus x
TEJICKOMMYHHUKAIIMOHHONW CHCTEME BBIPAaBHUBAHMS IMOTCHIIMAJIOB W 3a3€MJICHUS
3aHUH.

- IlpaBuna ycrtpolicTBa 3neKTpoycTaHOBOK. Paszmen 1.7. 3aszemienue wu
3aIUTHBIC MEPHI IIEKTPOOE30aCHOCTH.

- CO 153-34.21.122-2004UHCTpyKIMS IO YCTPOMCTBY MOJHUE3AITUTHI
3IaHUH, COOPYKEHUH U TPOMBIIUIEHHBIX KOMMYHHKAITHH.

- PJI 34.35.310-97. OO0mue TEXHUYECKUE TpeOOBaHUS K
MUKPOIIPOILIECCOPHBIM YCTPONCTBAM 3alUTHl 1 ABTOMAaTUKU SHEPTOCHUCTEM.

- P/1 34.20.116-93¢Metoanueckue yKa3aHus MO 3alIUTE BTOPUYHBIX IIETel
IEKTPUUECKUX CTAHIIUN W TTOJICTAHIIMA OT UMITYJIbCHBIX TIOMEX.

- CO 34.35.311.2004. Metoauueckie YyKa3aHUsI 1O ONPEIEICHUIO
AIIEKTPOMArHUTHBIX OOCTAHOBKH M COBMECTUMOCTHU Ha DJEKTPUUYECKHUX CTAHIMSIX U
MO/ICTAHIIHSIX.

- PJ1 153-34.0-20.525-00Metoauueckue yKazaHus IO MPOBEPKE COCTOSHUS
3a3eMIISFOIIUX YCTPOHCTB AIIEKTPOYCTAaHOBOK.

- PJ1 153-34.0-15.501-0Metoauueckue ykazaHusi IO KOHTPOJIIO U aHAIU3Y
Ka4yecTBa JIEKTPOIHEPTUN CHUCTEMaX AJIEKTPOCHAOKEHUS OOIIeTr0 Ha3HAUCHUSI.

- Metoaudeckue yKa3aHWs TI0 OTPAaHWYEHUIO BBICOKOYACTOTHBIX
KOMMYTAIIMOHHBIX TEPEHANPSHKEHUN H 3allUTe OT HHUX DJICKTPOTEXHUUYECKOTO
o0opynoBaHusa B pacnpenenuTenbHbix ycrpoiictBax 11kB u Beime. -M: CIIO
OPI'POC, 1998.

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

- PJI 153-34.0-03.150-00MesxoTpacieBbie mpaBwia (paBuia TEXHUKH
0€30MacHOCTH) TI0 OXpaHe TPyJa MPH SKCIUTyaTaluu dJIEKTPOYCTAaHOBOK

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

3 O01He moJI0KEeHU

BTopuuHnoe o6opyoBaHue, CUCTEMBI CBSI3M, KaOeJIn BTOPUYHOU KOMMYTAIIUH
Ha TMPOTSHKEHUH BCEro Cpoka CHOyKObl IOJBEPraroTcs AJIEKTPOMArHUTHBIM
BO3JCUCTBUSIM pa3Horo Bujaa. Hesbimomnenue ycmoBuit OMC mHpUBOAUT K
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TIOBPEK/ICHUIO BTOPUYHOTO OOOPYAOBAHHMS, HEMPABWIBHBIM JCHCTBHAM (OTKa3am,
W3JIUAIIHUAM I JIOKHBIM cpadaThIBaHUsAM) yCTpOoHCcTB P3A, mepekphITHIO N30ISIHN
Kabenell BTOPUYHOW KOMMYTALMK U KJIEMM IIKa(dOB BTOPUYHON KOMMYyTaluu, cOOr0
B paboTe aBTOMATU3MPOBAHHBIX pAa0OYMX MECT MEpPCOHaja U T.J., CYLIECTBEHHO
CHIDKAET HaJIe)KHOCTh PabOThl SHEProOOBEKTA.

Kputepuem  BoimomHenust ycnoBuit OMC  sBisiercss  obecrieueHue
AIIEKTPOMArHUTHOW OOCTaHOBKH, MPU KOTOPOH HamOONIbIINE BO3MOXKHBIE YPOBHU
AIIEKTPOMArHUTHBIX BO3JCHCTBUI BCEX BHUJOB Ha OOBEKTE DBJIEKTPOCETEBOTO
XO035MCTBA HE MPEBBIIIAIOT JONYCTHUMBIX 3HAYEHUN I KaXKJIOIO0 KOHKPETHOTO
BTOPUYHOTO 000PYAOBaHUS.

OMC BTOpHUYHOTO OOOPYIOBAaHUS W CHCTEM CBS3U JOCTUTACTCS TpHU
BBITIOJTHEHUH OCHOBHBIX TPEOOBaHUI!

- IPUMEHEHUE BTOPUYHOIrO OOOPYAOBAHHUA C BBICOKUM YpPOBHEM
IIOMEXO3AIINILIEHHOCTH;

- IPUMEHEHHUE NMEPBUYHOTO M BTOPUYHOIO OOOPYAOBAHUS C OIpPaHUYEHHBIM
YPOBHEM 3MHCCHH JIEKTPOMArHUTHBIX BO3ACHCTBUM;

- BBIIIOJIHEHUE KOMIUIEKCA OPraHU3allMOHHBIX U TEXHUYECKUX MEPONPUITHH,
o0ecrneuyMnBaroIIUX OTPAHUYEHHUE FJIEKTPOMArHUTHBIX BO3JEHCTBUI.

Kaxxioe ycTpoilCTBO MCHBITBIBAIOT HA YCTOMYHMBOCTH K 3JIEKTPOMAarHUTHBIM
BO3JICUCTBUSAM. B TEXHMYECKOM MOKYMEHTAallMM Ha YCTPOWCTBO NPOU3BOIUTEID
JOJDKEH  yKa3blBaTh ypPOBEHb IMOMEXOYCTOMYMBOCTH YCTPOMCTBA, CTEINEHb
KECTKOCTM MCHBITAHWWA, a TaKKe YPOBEHb SMHUCCHUU 3JIEKTPOMAarHUTHBIX
Bo3neicTBuii. [lpu arrecranuu 00OpyIOBaHMS, YCTAaHABIMBAEMOTO HAa OOBEKTax
OAO «@CK EOBC», cinemyeT mNpeabsaBiIsATh TPeOOBaHHA MO UCHBITAHUIO Ha
IIOMEXOYCTOMYMBOCTE M IIOMEXOAMUCCHUIO. PEeKOMEHIyeMble CTENEHU KECTKOCTH
UCIIBITAHUM W IapaMeTpbl HCHBITATENbHBIX BO3JEUCTBUM JUIsI  YCTPOMCTB
BTOPUYHOIO 000PYAOBAaHUS U CUCTEM CBsI3U NpuBeaeHb! B [Ipunoxennn b.

VYcroliunBas U HaJlexkHasi paboTa BTOPUYHOTO OOOPYIOBAHUS U CUCTEM CBS3U
BO3MOKHA TOJIBKO IIPU YCJIOBUM cO37aHMs Ha 00bekTe OMO, npu KOTOpoil ypoBHU
JIEKTPOMArHUTHBIX BO3JEHCTBHM BCEX BHMJIOB HE IIPEBBIMIAIOT JONYCTHUMBIC IS
KQ)KJI0TO KOHKPETHOTO YCTPOMCTBA 3HAYCHUS.

4 TepMuUHBI U ONIpee/ICHUSA

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

Buewnue ycmpoiicmea moanuesawumaol - KOMIUIEKC, COCTOSIIMHA U3
MOJIHUETTPUEMHUKOB, TOKOOTBOJOB U 3a3€MJIUTEIICH.

Brewnuii koumyp 3azemnenus (30anus) - 3aMKHYTBIH TOPU3OHTAJIbHBIH
3a3€MJIMTEIb, IPOJIOKEHHBIM BOKPYT 31aHUS.

Brympennee  ycmpoiicmeo — 3azemaenusi  (30amus) -  COBOKYITHOCTb
3a3eMJISIIOLMX TPOBOJIHUKOB, PACIIONOKEHHBIX BHYTPHU 31aHUS.
Buinocnou 3azemaumens - 3a3eMIIMTENb, BBINOJHEHHBIM 3a MpeaesiaMH

TEPPUTOPHUH FHEPrOOOHEKTA.



Bmopuunoe obopyoosanue - anmapatypa (yCTpOHCTBa) pejeHHON 3alUThl 1
3JIEKTPOABTOMATHKH, TPOTHBOABAPUWHOW aBTOMATHKH;, aBTOMATH3UPOBAHHOM
CUCTEMbI  YIPABJICHUS TEXHOJOTMUECKUM IPOIIECCOM; aBTOMATHU3UPOBAHHOMN
CUCTEMbI JHMCIIETYEPCKOrO YIIPABICHHS; CUCTEMbI cOOpa U nepenayd MHPOpMaIuy,
aBTOMATH3UPOBAHHON HMH(MOPMAIIMOHHO-U3MEPUTEIILHOW CHUCTEMbI KOMMEPYECKOTO
ydeTa 3JCKTPOIHEPTHH; MPOTHBOIMOKAPHON CHCTEMBI; OXpPaHHOW CHUTHAIHM3AIINY;
BUJ/ICOHAOIIOICHUS; CUCTEMa OMEPATUBHOTO IOCTOSIHHOTO TOKAa; CHCTeMa
coOCTBeHHBIX HYX 1 HanpsokeHreM 0,4kB mepeMeHHOro ToKa; CHCTEMBI yIIpaBICHUs
M CHUTHAIM3AIllMM BCIOMOTATEILHOTO OOOPYIOBAaHHUSA; CHCTEMa JHATHOCTHUKHU
CHIJIOBOTO 000pY/10BaHMs, KOHTPOJIbHbIC KaOeIH U T.11.

3azemnsiioujee ycmpoucmeo - COBOKYITHOCTh 3a3eMIIUTEINIST U 3a3EMIISIOIINX
IPOBOTHUKOB.

3azemaumens - NPOBOJAIAS YaCTh MM COBOKYITHOCTh COCIMHCHHBIX MEXITY
co0OW TPOBOJAIIMX YacTeH, HAXOSAIIUXCS B DJICKTPHUECKOM KOHTAKTE C 3eMiiei
HETOCPEJICTBEHHO MJIHM Yepe3 MPOMEKYTOUHYO MTPOBOJISIIYIO CPEy.

3azemnsrowuii nPo6oOOHUK - IPOBOJHUK, COCAMHSIONINI 3a3eMIIIEMYIO 4acTh
(Touky) ¢ 3a3eMIIUTEIEM.

3awumusiii nposoonux (PE-npo6oonux) - IPOBOJHUK, IpeIHA3HAYCHHBIN JIJIs
1eJIeH IIeKTPOOE30MaCHOCTH.

3ona Hynegoco nomenyuana (omuocumenvHas 3emis) - YacThb 3EMIH,
HAXOMAIIAsICS BHE 30HBI BIMSHHUS KAKOTO-JTHOO 3a3eMIIMTENS, JJIEKTPUUECKUI
MOTEHIIMA KOTOPOM MPUHUMACTCS PABHBIM HYJIIO.

Uznyuaemas  snekmpomacHumuas — nomexa - SIIEKTPOMArHUTHAs MOMexa,
pPacIpOCTPAHSIONIASCS B IPOCTPAHCTBE.

Knacc  (cmenenv)  oicecmkocmu - COOTBETCTBYIOIIMKA  YPOBEHb
UCTIBITATEIIBHOTO 3JICKTPOMArHUTHOTO BO3JICHCTBHSI.

Konoykmuenas snexmpomacHumuas nomexa - SJICKTPOMArHUTHAs MOMEXa,
pacrpocTpaHsoasics B IPOBOIAIICH Cpe/e.

Monnuenpuemnux - 9acTh MOJHHEOTBOJIA, MPEAHA3HAYCHHAS IS IepexXBaTa
MOJTHHH.

Maeucmpans 3a3emnenuss - 3a3eMISIONIMNA TPOBOJHUK C JBYMs WM OoJjiee
OTBETBJICHUSIMHU.

Hanpsiocenue npuxocrHogenust - HaNPSHKCHUE MEXAY JByMs TOYKAMH IICHH
TOKa 3aMbIKaHHWs Ha 3eMii0 (Ha KOpIyC) MpH OJHOBPEMEHHOM MPHKOCHOBCHHU K
HHUM YeJIOBEKa.

Paspsio  cmamuueckoeo  snekmpuuecmeéa -  VMIIYJIbCHBI — TIEPEHOC
SJIEKTPHUYECKOTO 3apsAaa MeXay TedaMH C Pa3HBIMH  3JCKTPOCTATHUYECKUMHU
NOTEHIMAJIaMH TIPU HEMOCPEJCTBEHHOM KOHTAKTe WM TPU CONMKCHHHM WX Ha
HEKOTOPOE, JOCTATOYHO MAJIOe PACCTOSHUE.

Ilynvcayuu nanpsicenuss NOCMOSHHO20 MOKA - TIPOLECC MEPUOTUUYECKOTO
WIA CIIy4allHOTO WM3MEHEHUS TOCTOSHHOTO HANpPsHKEHUS OTHOCUTEIBHO €ro
CpeIHEero  ypOBHS B  YCTAaHOBHBIIEMCS  peXHUME  pabOThl  HCTOYHHKA,
npeoOpa3oBaTets AEKTPUUECKON SHEPTHH UIA CUCTEMbI JJIEKTPOCHAOKEHHMSI.



Ilokazamenv ~ xawecmea  d1eKmMpu4eckou  dHepeuu -  BEIWYHHA,
XapaKTepHU3yolas Ka4eCTBO IEKTPUICCKON SHEPTHUU TI0 OJJHOMY WJIM HECKOJIBKUM
ee rmapameTpam.

Pasnocmv  nomenyuanoe wna 3azemasrouem ycmpoticmee - Pa3HOCTb
MOTEHIIMAJIOB, BO3HHUKAIOMAS MEXIY pa3InYHbIMA TOYKAMHU 3a3eMJISIONIETO
YCTPOMCTBA MPU KOPOTKOM 3aMBbIKAHWW Ha TIOJICTAHIINH, BBI3BAaHHAS TIPOIOJIbHBIMU
TOKaMH U COTIPOTUBIICHUEM MTPOBOTHUKOB 3a3€MIISIOIICH CHCTEMBI.

Conpomugnenue 3asemiasaowe20 ycCmpoucmea - OTHOLIEHNE HANpsKEHUs Ha
3a3eMJISIOIEM YCTPOUCTBE K TOKY, CTEKAIOLIEMY C 3a3€MJIUTENSI B 3EMITIO

Tok 3amblkanus Ha 3emio0 - TOK, CTEKAIOIIHN B 36MJII0 B MECTE 3aMbIKAHUSI.

Toxoomeo0 - 4YacTb MOJHHEOTBOJA, MpeIHAa3HAYeHHas A OTBOJA TOKa
MOJITHUHU OT MOJIHUETIPHUEMHHUKA K 3a3eMJITUTEITIO.

Yemotiuueocmos k- anexmpomacHummuol nomexe, NOMexoycCmoudusocmy -
cnocooHocts TC coxpaHATh 3alaHHOE KauyecTBO (DYHKIMOHUPOBAHUS TPHU
BO3JICHICTBMM Ha HETr0 BHEIIHUX IIOMEX C PErJaMeHTUPYEMBIMH 3HAYCHHUSIMHU
napaMeTpoB B OTCYTCTBHE JOIMOJHUTEIBHBIX CPEACTB 3allUThl OT IMOMEX, He
OTHOCSIIIMXCS K IPUHIUITY IeicTBUs win noctpoerus TC.

Yposeno  ycmouuusocmu K - 9NeKMPOMASHUMHOU  nomexe, VPOBeHb
HOMexX0yCmouyueocmy - MaKCUMAaJIbHBIM YPOBEHb 3JEKTPOMAarHUTHONW MOMEXHU
KOHKPETHOTO BHUJA, Bo3jAeiicTByromie Ha omnpeneireHHoe TC, mpu kotopom TC
COXpaHseT 33JJaHHOE Ka4eCTBO (PyHKITMOHUPOBAHHS.

Dnekmpomacnumuas coemecmumocms mexuuveckux cpeocms (OMC TC) -
ciocooHocts TC GyHKIMOHUPOBATH C 3aJaHHBIM KadeCTBOM B 3aJlaHHOMN

AIEKTPOMArHUTHOM 00CTaHOBKE u HE CO3/1aBaTh HEJIOMYCTUMBIX
AIIEKTPOMArHUTHBIX omex pyrum TC.
OnexmpomazHumHuas 00OCMAHO8KA - COBOKYIHOCTb 3JEKTPOMArHUTHBIX

HBJ’ICHHﬁ, IMpoueccoB B BaI[aHHOﬁ obnactu MNpOoCTPpAaHCTBA, B YdaCTOTHOM H
BPCMCHHOM Halla30Hax.

InekmpomazHumuas nomexa - DSIEKTPOMAarHUTHOE SABJIEHUE, IpoLece,
KOTOpbIE YXYAIIAIOT UM MOTYT YXYIIIUTh KauecTBO (pyHKiroHupoBanus TC.
IneKkmpomazHumHoe 803MyUeHUe (6030eticmesue) - ato6oe

AJIEKTPOMATrHUTHOE SIBJICHHE, KOTOPOE MOXET YXYIIIUTh padboTy mpudopa,
000py/I0BaHMUS WM CUCTEMBI WM HEOIarOOMPUATHO BIUSTH HA CPOK CITYKOBI.

DnexmpomazHumnoe u3iydenue om uCmoyHuKa nomexu - siBJeHue, mpouecc,
Opu KOTOPOM D3JIEKTPOMAarHUTHAsl SHEPTUs H3JIy4yaeTcs UCTOYHHUKOM TMOMEXH B
IPOCTPAHCTBO B BHJIE JICKTPOMATrHUTHBIX BOJIH.

5 O003HaYEeHHUS U COKPALLCHUS

Ab - aKKyMYJIATOpHas 6arapes

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

BJI - BO3YLLIHAs JINHUSA

BY - BBICOKOYACTOTHAas

rogy - TJIABHBIN LIUT YIIPABIICHUS

3y - 3a3eMJISIIOIIEE YCTPOMCTBO



K3 - KOPOTKO€ 3aMbIKaHUE

KPY - KOMIUIEKTHOE PacIpeleIuTEIbHOE YCTPOUCTBO

KPYD - KOMIUIEKTHOE PAacHpeIeINTEIbHOE YCTPOMUCTBO C JIETa30BOM U30JIALIMEN
MOK - MexayHapoaHas 3JIEKTPOTEXHUYECKask KOMUCCHS

OITH - OTPAHUYUTEND MTEPEHANPSHKEHU I HEIMHEHHBIN

opPy - OTKPBITOE PACIPEIECIUTEIBHOE YCTPONCTBO

oIy - 00IIETIOACTAHITMOHHBIA ITYHKT YIIPABICHUS

T1C - IOJICTAHIIUS

Py - pacrpeaeauTeabHOe YCTPONCTBO

P3A - peneiHas 3aluTa 1 aBTOMaTHKa

PII] - peJICUHBIN IIUT

COIIT - CUCTE€MA OIIEPaTUBHOIO IIOCTOSHHOI'O TOKA

TC - TEXHUYECKOE CPEICTBO, almaparypa

TH - TpaHC(OPMATOP HATIPSKEHUS

TT - TpaHchopMaTop ToKa

YPOB - YCTPOMCTBO PE3EPBUPOBAHUS B CIy4ae OTKA3a BBIKIKOYATEIICH
LIIIT - IIUT TTOCTOSIHHOT'O TOKA

SMO - 3JIEKTPOMAarHUTHas 00CTaHOBKA

OMC - BJIEKTPOMArHUTHAsA COBMECTUMOCTh

6 O0mme ykazanus

6.1 Cozmanue TtpebOyemoit OMO misi 0OBEKTOB HOBOTO CTPOUTEILCTBA,
KOMILIEKCHOTO TEXHUYECKOTO MEPEBOOPYKEHUSI M PEKOHCTPYKIIMH, PaCUIUPEHUs
JEHUCTBYIONUX OOBEKTOB, MPH MOJCPHU3AINHU, 3aMEHE OTICIbHBIX YCTPONCTB
o0ecreurnBaeTCs BBIMOJTHEHUEM KOMITIIEKCA MEPOTIPUSITHIA:

- pa3paboTka TEXHUYECKUX pemieHud mo obecnedeHnto OMC Ha cragumn
MIPOEKTA;

- peamu3auus TPUHATBIX MPOEKTHBIX PEMIEHUA B KOHCTPYKTOPCKOM,
CTPOUTENBHOM, MOHTAXHOW M JPYrol JOKYMEHTAallMM Ha CTaJuM pa3pabOTKU
paboueil JOKyMEeHTaluHy,

- aBTOPCKMM HAJI30p 3a BBINOJHEHUEM MPOECKTHBIX PELICHUN MpH
MPOU3BOJICTBE CTPOUTEIHHO-MOHTAXHBIX palOT;

- TOPOBEACHUE MPUEMO-CAATOYHBIX MCHBITAHUN C LENbI0 MOJITBEPKICHUS
JOCTATOYHOCTH BBHIMOJHEHHBIX MEPOIPUSTUMA.

6.2 Ycnosus obecrieuenuss OMC TOTKHBI OBITHh BBITIOTHEHBI JIJIST CICAYIOIIAX
CUCTEM:

- pEIIETHOM 3a1UTHI;

- DJIEKTPOABTOMATHUKH: IIPOTUBOABAPUMHOM M ABTOMAaTHUYECKOTO
peryJMpoBaHus,

- aBTOMAaTU3UPOBAHHOM CUCTEMBI YIIPABJIEHHUS TEXHOJIOTHUECKUM MPOLIECCOM;

- aBTOMAaTU3UPOBAHHOM CUCTEMBI JUCIIETYEPCKOTO YIPABIECHUSA;

- CUCTeMBbI cOOpa U nepeaayr HHPOpMaInu;

- aBTOMAaTU3UPOBAHHOM CHUCTEMBI KOHTPOJII, Yy4e€Ta W  YIPaBICHHS
AIIEKTPOINOTPEOICHUEM;

- IPOTUBOIIOXKAPHON CUCTEMBI,

- OXPaHHOW CUTHAJIN3ALIHH.

- BUJIEOHAOITIOEHNUS,
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- OMIEPAaTUBHOTO MTOCTOSTHHOTO TOKA,

- 9JIEKTPOCHAOKEHHS TIEPEMEHHBIM TOKOM Ha Harpsbkenuu 0,4kB;

- CUCTEMBbI YTIPABIICHUS U CUTHAIN3ALMK BCTIOMOTaTeIbHOIO 000PY/1I0BaHNS;

- TMarHOCTUKHU CUIJIOBOT'O 000PYI0BaHUS;

- CBSI3H.

6.3 Ha sTane nmpueMo-cIIaTOYHBIX HUCIBITAHUNA NOJDKEH OBITh MPEAyCMOTpPEH
TEXHUYECKUNA KOHTPOJIb AIIEKTPOMArHUTHOM OOCTAaHOBKM U 3JIEKTPOMArHUTHOMN
COBMECTUMOCTH B 00beme, ykazanHoM B CO 34.35.311-2004 Mertoaudeckue
yKa3aHUs MO ONPEAENICHUIO 3JIEKTPOMAarHUTHBIX 0OCTaHOBKU U COBMECTUMOCTH Ha
ANEKTPUUYECKUX CTAHIIUAX U MOJACTAHIIUSIX.

6.4 Jlns mpoBeneHUsT PACUETHBIX OIEHOK JJIEKTPOMArHUTHOW OOCTaHOBKH
HEOOXOAMMBI HMCXOAHBbIE AaHHble. OObEM HUCXOIHBIX JAHHBIX U METOJUKA HX
MOJIy4eHUS 3aBUCHUT OT BUJa pa3pabaThIBA€MOro MPOEKTa!

- BHOBb CTPOSILIEKCS MOJICTAHIINY;

- TOJIHOM pPEKOHCTPYKIHMH (TEeXIMEepeBOOPYKEHHE) IMOJICTAHIIMUA C 3aMEHOM
NEPBUYHOTO ¥ BTOPUYHOTO 00OPYA0OBAHMUS;

- MO3TANHON PEKOHCTPYKIMHU (TEXIEPEBOOPYKEHHUE) MOJICTAHIIUU C 3aMECHOM
YacTH MEPBUYHOTO U BTOPUYHOTO 000PYI0BaHUS;

- YACTUYHON PEKOHCTPYKIUHU (TEXIEepPEeBOOPYKEHUE) MOJCTAHIIMU C 3aMEHOM
OT/ICJIbHBIX CUCTEM,;

- 3aMEHbl WJIM OOOpYAOBAaHHWS HOBBIX OTHIEITHHBIX CHCTEM, 3aMEHBI WJIH
YCTAaHOBKHU HOBBIX YCTPOUCTB P3A, CBA3U U APYrUX CUCTEM.

OOmuMH HMCXOAHBIMH JaHHBIMUA JIJIS TIPOBEICHHSI OIICHKU BBITIOJIHCHHUS
YCJIOBUHM 3E€KTPOMAarHUTHOM COBMECTUMOCTH Ha MOJCTAHIIUH SIBISIFOTCS:

- HOpPMHUpYEMBIE TTapaMeTPHI,

- DJEKTpUYECKass OINEpaTHBHAs CXEMa, XapaKTEPUCTUKU  CHIIOBOTO
000pyIOBaHU;

- pe3yJIbTaThI MPEANPOEKTHBIX U3bICKAHUI;

- CX€Ma pacrnoJioKeHusi 00OpYyIOBaHUS C TpaccaMu NPOKIAIKH Kadene
Lenel BTOPUYHON KOMMYTAlUH;

- pacueTHbIe 3HA4YCHUS TOKOB OJHO(Ma3HOTO (IBYX(a3HOT0) KOPOTKOTO
3aMmbikaHus Ha KakaoMm u3 PY 110kB u Briie 1 TOKOB ABYyX(a3HOTO 3aMBbIKaHUS Ha
PV 6-35kB;

- XapaKTepUCTUKU 000PYAOBaHHUS CUCTEM ONEPATUBHOTO MOCTOSTHHOTO TOKA U
NIEPEMEHHOT'O TOKA.

6.5 B kauecTBe HOPMHUPYEMBIX MMAPAMETPOB JTOJDKHBI OBITH IPUHSATHI YPOBHH
UCIIBITATEIbHBIX JJICKTPOMATHUTHBIX BO3JEHCTBUH (IIOMEXOYCTOMYUBOCTD) JIJISt
BTOPUYHOTO 000PYIOBAHUS U YCTPOUCTB CBSI3U.

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

[Ipy NpOEKTUPOBAaHMM  MOJIHME3ALIUTHl  YCTAHABIMBAKOT  JOIYCTUMbIC
pacCcTOAHUS OT 3a3€MJIIIOLIETO YCTPOMCTBA MOJHHUEOTBOJIOB JI0 KOHTPOJIBHBIX
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Ka0enel, 4YTOOBbl HCKIIOYUTh BO3MOXKHOCTH TMEPEKPBITHS C  3a3eMJISIOIIECTO
yCTPOMCTBA Ha KaOeu MPH yAape MOJIHUHN B MOJTHHUEOTBO/IBI.

s cuctembl anekTpocHaOxeHus: HanpsokeHueM 0,4 kB mepeMeHHOro Toka
npuMeHsitor Hopmupyemble mapameTpel o ['OCT 13109 &Hopwmbsl kaudectBa
AIIEKTPUYECKON YHEPTUH B CHCTEMaX dJICKTPOCHAOKEHHS O0IIeT0 Ha3HAUCHUS .

6.6 Pa3paboTka mpoekTHBIX pemieHnid mo obecneueHno DMC BTOPUYIHOTO
000py/IOBaHUS U CHCTEM CBS3H JIOJDKHA OBITh BbIMOJMHEHA B coorBeTcTBUM ¢ CTO
56947007-29.240.10.028-2009. HepMbl  TEXHOJOTHYECKOTO MPOEKTUPOBAHUS
IIOJICTAHITHH ITEPEMEHHOT0 TOKa C BhICIIMM HarnpspbkeaneM 35-750kB (HTII I1C)».

Jna obecneuenus OMC BTOpUYHOTO OOOpPYAOBAaHUS M CUCTEM CBSA3H IPH
pa3paboTKe MPOEKTa OCYIIECTBISIOT:

- IPEANPOCKTHBIE U3BICKAHUS M COOp UCXOAHBIX JAaHHBIX;

- pacueTHyI OIICHKY YypPOBHEH OJEKTPOMAarHWTHBIX BO3JCHCTBHIA Ha
BTOPUYHOE 000PYIOBaHNE U CHCTEMBI CBSI3H,

- COTNOCTABIICHUE PACCUMTAHHBIX YPOBHEH 3JIEKTPOMAarHUTHBIX BO3ICHCTBUMN C
YPOBHSMH TIOMEXOYCTOWYUBOCTH BTOPUYHOTO 00OPYIOBAHMSI U YCTPOMCTB CBSI3H,

- pa3paboTKy TEXHMYECKHX PpEIIEHHH TI0 CHIDKEHUIO  ypOBHEH
AIIEKTPOMATrHUTHBIX BO3JACUCTBUMN 0 JOMYCTHMBIX 3HAUCHUH.

6.7 Kpurepuem obGecneuenuss OMC SBASIOTCS yCIOBHUS, MPU KOTOPBIX

YPOBEHb  BCEX BHJOB  DJJEKTPOMATHUTHBIX  BO3JCUCTBUA  HHKE  YPOBHSA
MOMEXOYCTOMYMBOCTH BTOPUYHOTO 00OPYIOBAHUS U CUCTEM CBS3H.

6.8 Ilpumenenne MeTomUYECKNX YKa3aHUW TMPETyCMATPUBACT PEIICHHE
BonpocoB OMC mpu KOMIIOHOBKE O0OBEKTa, pa3pabOTKe MPOeKTa 3a3eMJISIOIIETO
yCTpOMCTBa, MOJIHHE3amuThl, kKabenpHoU kaHanuzamuu, COIIT u coOGCTBEHHBIX
HYXK]l, a TakkKe pa3padoTKy CIHEUHATbHBIX MEpPONpPUITHI MO 3aluTe OT
CTaTUYECKOTO JJIEKTPUYECTBA U DJIEKTPOMATHUTHBIX MOJEH.

Pexomennyercs crnenyromuid MNOpsSAOK pewmeHus BonpocoB OMC  mpu
MIPOEKTUPOBAHUY MTOJCTAHINN.

a) COOp HCXOIHBIX JAaHHBIX, HEOOXOIMMBIX JJIi pPAacuyeTOB YpOBHEH
AIIEKTPOMArHUTHBIX BO3JCUCTBUM, a TaKXKe JaHHbIX O MOMEXOYCTONYMBOCTHU
BTOPUYHOTO 000PYIOBAHUS U CUCTEM CBSI3H.

0) KommoHOBKa MOACTaHIIMM C YYETOM PEKOMEHIAINN, H3JI0)KCHHBIX B
pazmene /. Ilocne BBIIONHEHHWS KOMIIOHOBKHM TIOJCTAHIIMHM JOJIKHBI OBITH
IIPOBEJICHBI PACUETHBIEC OLIEHKH HAIPSHKEHHOCTH AJIEKTPOMArHUTHBIX Moje. [l
NPUOJIMKEHHBIX OLEHOK HAMPSXKEHHOCTH AJIEKTPOMATHUTHBIX TMOJIEH HCHOJIb3YIOT
crpaBouHble JaHHble [lpunoxxkenus B, a g TOYHBIX PacyETOB CIEIUAJIbHbBIC
KOMIIbIOTEpHBIE TIporpammbl (cM. [Ipunoxenne I'). Eciin ypoBeHb HANpsSKEHHOCTH
ANEKTPOMArHUTHBIX  MOJ€d  MPEBbIIAET  JOMYCTHUMbIE  3HAYEHUA [0
MOMEXOYCTOMYMBOCTH BTOPUYHOIO OOOPY/IOBAHMSI M CUCTEM CBSA3U, TO JIOJDKHBI
OBITh PACCMOTPEHBI PEUICHUS IO U3MEHEHUIO KOMIIOHOBKH.

B) PaspaboTka mpoekTa 3a3eMIISIOIIETO YCTPOHCTBA TOACTAHIMH B
COOTBETCTBUH ¢ TpeboBanusiMu [1Y D u ¢ yuerom pekomenaanuii pa3zaena 8.
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Pacuersl HampsyKeHMI W TOKOB, BO3JCHUCTBYIOIIMX HA BTOPUYHOE
0o0opy/oBaHNE U CUCTEMBI CBsI3U Mpu K3 ¢ MOMOIIBI0 KOMIBIOTEPHOIN MPOTPAMMBI.
CpaBHEHHE MOJYYEHHBIX PE3YJIbTAaTOB PACUETOB C JOMYCTUMBIMU 3HaYeHUSIMU. [Ipu
NPEBBILICHUH JOMYCTUMBIX 3HAYEHUI pa3paldaThIBalOT MEPONPHUSTHS MO YCUICHHUIO
3a3eMJISIFOILIETO YCTPOMCTBA B COOTBETCTBUU C PEKOMEHIAIMSAMU pazjiena 8.

r) PaspaboTka mpoekra kKaOeNbHOW KaHAIM3AIlMM C YYETOM PEKOMEHIAINH
pazgena 9. Pacuer ypoBHEH HMITYyJIBbCHBIX TOMEX BO BTOPHYHBIX LEMAX IPHU
KOMMYTallUAX CUJIOBOro obopyrnoBanuss u K3 ¢ momompio KOMIBIOTEPHOMN
nporpamMmbl. CpaBHEHHE IOJYYEHHBIX PE3YJIbTATOB PAacUETOB C JOMYCTUMBIMU
3HaueHusIMU. [Ipu  mOpeBbllIEHWHM JOMYCTUMBIX 3HAYE€HUW  pa3padaThIBAOT
MEpONPUATHA MO CHUXEHUIO YPOBHEW HMITYJIbCHBIX IIOMEX B COOTBETCTBUU C
peKOMeHaIusIMu pasaena 9.

1) Pa3paboTka mpoekTa MOJHHE3ANIUTHl C YYeTOM PEKOMEHIAIUI pasjerna
10. Pacyer ypoBHEW HMITyJIbCHBIX MOMEX BO BTOPUYHBIX LIEMSAX MpHU yAapax
MOJHUU B MOJIHUEOTBOJABI C MOMOIIBI KOMIIBIOTEPHOM mHporpaMmbl. CpaBHEHUE
IIOJIyYEHHBIX PE3yJbTAaTOB pPACYeTOB C JONMYCTHMBIMH 3HadeHusMH. Ilpu
NPEBBIIICHUH JAOMYCTUMBIX 3HAUEHHUN pa3pabaThIBalOT MEPONPUATHUS 110 CHUKEHHUIO
yYpOBHEH UMITYJIbCHBIX IIOMEX B COOTBETCTBUU C peKoMeHAausMu pasaena 10.

e) Pa3paboTka mpoeKTa CHUCTEM DJIEKTPONHUTAHUS IOCTOSHHOTO |
MEPEMEHHOT0 TOKa C y4eTOM peKoMeHaaluii pazaenos 11u 12.

k) [lpuMeHeHre MepONpPUITHI 1O 3aIIUTEe OT AIEKTPOMATHUTHBIX TOJEH U
pa3psANOB CTAaTHYECKOIO DJJIEKTPUYECTBA B COOTBETCTBMM C PEKOMEHIALMSIMU
pazaenos 13-15.

Pesynbrarel pacueToB ypPOBHEW DIJIEKTPOMArHUTHBIX BO3JCHCTBUM U
pa3zpabotaHHble MeponpusaTHs 1o odecneduennro IMC BTOpuYHOro 000pYIOBAHUS
U CHCTEM CBSI3U JIOJDKHBI OBITh MPEICTABICHBI B CIICUAIBHOM pa3fiesie MpOoeKTa Mo
OMC. B pazgene npoekrta mo OMC n0oKHBI ObITh NMPUBEACHBI CPAaBHUTEIbHBIC
JAHHBIE II0 PAaCUYECTHBIM  YPOBHSAM  DJEKTPOMATHUTHBIX  BO3JECUCTBUUA U
MOMEXOYCTOMYMBOCTH BTOPUYHOTO OOOpPYAOBaHUS M CHUCTEM CBsi3u. lIpumepbl
MPOCKTHBIX pemieHnid mo obOecneuennio OMC s pa3inuyHBIX MOACTAHITUN
npusenensl B [Ipunoxennn U.

7 KoMnoHOBKa 000py/A0BaHusl, 3AaHUI U IIOMeIIeHU I

7.1 YpoBeHb BO3JCHCTBHI HANPSOKEHUH U TOKOB MPOMBIIIJIEHHONW YacTOTHI,
AIIEKTPOMATHUTHBIX TOJIEM U HMITYJIbCHBIX MOMEX Ha BTOPUYHOE OO0OpYIOBaHUE
3aBUCUT OT pEUIEHUH MO KOMIIOHOBKE OOOPYIOBaHHWA, 3[aHUM M TMOMEIIECHUH.
Ob6ecneuenne OmaronpusiTHoii MO mpu KOMIIOHOBKE IMO3BOJIIET CHU3UTh 3aTPATHI
Ha [PUMEHCHUE JOMNOJHUTEIBbHBIX MEPONPHUITAA MO 3alUTE OT OMACHBIX
AJEKTPOMArHUTHBIX BO3JCUCTBUM.

7.2 YpoBeHb HampsSOKEHHWM U  TOKOB  IMPOMBIIUIEHHOM  YacTOTHI,
BO3/ICICTBYIOIIMX HAa BTOPUYHOE OOOPYIOBAaHME IMPH KOPOTKUX 3aMBIKAHUAX Ha
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3eMJII0 B TIEPBUYHBIX IIEMSAX, 3aBUCUT OT BBHIOOpA MeCTa PaCHOJIOKEHHS 3JaHus
OITY (PILI,I'ILY), AT/T na tepputopun o0bekTa. OCOOCHHO BaXKHO 3TO YUHUTHIBAThH
Ha MOJCTAaHUHUIX C HECKOJIbKUMU PY pa3Horo kiiacca HanpsiKeHus.

HauGonbinee 3HaueHHe HANpPsDKEHHS, BO3JIEUCTBYIOIIETO HAa KOHTPOJIbHbBIE
ka0enu 1 000py/I0BaHUE, OMPENEISIOT KaK Pa3HOCTh MOTEHIHAIOB Ha 3Y Mexay
mectom K3 u P (OITY, I'lILY). C poctom paccrosiaus mexy PI (OITY, I'ILY) u
PV Bozpactaer u paznocts noteHnuanoB. [Ipu 6mmxHem BHemHeM K3 Ha 3emito
HanOopImid noteHman Ha 3Y Oyzaer B Mecte 3a3emiieHust HelTpamu AT/T. B atom
ciydyae HamOOoJjblllee 3HAUCHHE HANpPSOKEHUS, BO3JIEHCTBYIOIIETO HAa BTOPUYHBIC
Kabenu U 000pyJOBaHME, ONPEACTSIOT KaK Pa3sHOCTh MOTEHIHAIOB HAa 3Y MeExXIy
AT/T u PILI. ITpu K3 Ha 3emitto Ha mmHAax, pacnoioxeHHbix Mexay AT/T u P (B
Toukax, HauOosiee npuoOIKeHHbIX K PII) pasHocTh moreHImanoB Ha 3Y MEKIy
AT/T u PII] umeet HanOonbee 3nauenue. Hampumep, npu K3 na OPY 11kB mis
KOMITOHOBKH, ITPUBEJEHHON Ha puc.l.

Jns  CHWXKEHUA HampsyKEeHUM W TOKOB  IIPOMBIIUICHHOW — YacTOTHI,
BO3JICUCTBYIOIIMX Ha BTOpUYHOE oOopyaoBanue npu K3 Ha 3emitto, mpu Takoi
KOMITOHOBKE HE0OXOAMMO CYIIECTBEHHO YBEIMYMBAThH 3aTpaThl HA BhIPABHUBAHUE
NOTEHUHUATIOB Ha 3Y Ha BCEHM TEPPUTOPUM TMOACTAHLHMH II0 CPABHEHUIO C
KOMIIOHOBKOH Ha puc 2.

Q
OPY OPY S
500kB 220kB x
¥

AT
OPY =
110kB T

Puc. 1Tlpumep HeynauHONH KOMITOHOBKH

CHMKEHHE ypOBHEW BO3JEUCTBUS HANPSUKEHU MPOMBIIUIEHHOW YacTOTHI Ha
BTOpHUYHOE obopymoBanue npu K3 Ha 3emiio gocturaercs (puc.2) pa3melneHuemM
PIIl mexny PY pas3nuyHOro HamnpspKEHUs, NPUMEHEHHUEM [UId Kaxaoro PY
otaenbHoro  PII, pacmonoxxenHoro BOmM3M PY, wim  npumMeHeHHEM
pacapeaeneHsbix PII Ha HECKOJIBKO MPUCOCAMHEHUI OJTHOTO HANIPSIAKECHMUS.

[Ipu BBIOOpE yKa3aHHBIX MEPOMPHUATHN MO KOMIIOHOBKE HEOOXOIMMO TaKkKe
00ecneyuTh JONMYyCTUMBbIE YPOBHHM HAIPSHKEHHOCTH MAarHUTHBIX TOJIEM B MecTax
pa3MelieHrss BTOpPUYHOT0 000PYI0BaHUS U TOIyCTUMBIE 3HAaYEHUSI TOKOB B dKpaHaxX
KOHTPOJIbHBIX KaOeleHn.
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Puc.2 ITpumepsl pekoMeH1yeMoi KOMITOHOBKH

7.3 Ha mnoacranmusax c¢ OPY mmHB TEpBUYHBIX IIENEH HE TOJDKHBI
pasMemiatbes Hap 3aanueM PII wiaum OITY. Ilpu Takoi KOMIIOHOBKE BO3MOXKHO K3
Ha 3manue PII (OITY, I'IY). Ilpu stom Ha 3V 3nmanus Oymer HauOOJBIIHIA
noteHual, Tok K3 0yner pactekarbcs 1o SKpaHaM U OpoHE BTOPUYHBIX KaOese u
MOXET MPEBBICUTD JIOMYCTUMOE 10 TEPMUYECKONU CTOMKOCTH 3HaYEHHUE.

7.4 Hau6Gonee >(PEKTUBHBIMU MEPONPUITHIMU TIO CHIDKEHHIO YPOBHEM
AJIEKTPOMArHUTHBIX TMOJied SBJISICTCS yJaJ€HUEe CHJIOBOTO OOOpYJOBaHUS OT
BTOPUYHOTO 000pyAOBaHMs. Peanmn3oBaTh 3TH MEPOIPUSITHS MPOIIIE 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 JOMOJHHUTEIbHbBIE
MEPOTIPUATHS 110 IKPAHUPOBAHUIO BTOPHUYHOTO 000PYIOBAHUS.

7.5 UcrouHnkamMu CWJIBHBIX MArHUTHBIX TIOJIEH MPOMBINIJICHHOW YacTOTHI
SIBJISIFOTCSI TOKOOTPAaHUYHMBAIOIIME PEAKTOPHI U MIWHBI TIEPBUYHOTO 000PYTI0BAHHUS.

B 3aBHCMMOCTH OT THIIa PEaKTOPOB, UX PACIIOJIOKEHHUS U HOMUHAJIBHOTO TOKa
(1-5xA) nmomycTMMoOe pacCTOsHHE 10 IOMEIICHHH, B KOTOPBIX PacIOJIOKEHO
BTOpHUYHOE 000pYyI0BaHUE U YCTPONCTBA CBs3H, cocTaBisieT (cM. [Ipunoxkenue B):

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

- ot 3M g0 9 (mas 54 cTemeHM JKECTKOCTH HCIBITAHMKA —HA
IIOMEXOYCTOWYHNBOCTB).

JlJig nucreT4epcKux MOMEIEHUH, T1Ie MepCoHal MOXKET HaxOoJauThesl Oojee 8
4acoB, AOMyCTUMOE paccTosiHue coctasisgeT oT 10m 10 15v u Gornee.

TouHble pacdeTbl HAMPSHKEHHOCTH MArHUTHOTO TOJS TMPOBOJSAT C MOMOIIBIO
KOMITbIOTepHOH nporpammel (IIpunoxenue I).

Harnpsi>keHHOCTh MarHUTHOT'O TOJISI B MECTaX PacCIOJIOKEHUST yCTpoicTB P3A,
CUYCTYMKOB 3JICKTPOIHEPruH U apyroro odopynosanus B KPY (6-20kB 3aBucut ot
HoMmuHAIBHOrO ToKa (Toka K3) m pacnonoxxenus muu PY. Ilpu npoekTupoBaHuu
HeoOXoauMo  BeIOMparh suekiku  KPY, B KOTOphIX TpHUHATOE 3aBOJIOM
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U3rOTOBUTEIIEM PACIOJIOKECHHWE IIMWH OO0OECIeYnBaeT JONMYCTHMBIC 3HAUYCHUS
HAIPSHKEHHOCTH MArHUTHOTO TIOJI, WJIM JaTh 3aka3 3aBOJy HM3TOTOBUTEIIO Ha
WU3MCHCHHE PACIIONIOXKEHUS IITHH.

PacnonioxxeHue I1mMH BBICOKOTO HampspbkeHus BOnum3u 3aanuii OIIY coszmaer
HEeOJIaronpusITHBIC YCIOBHS IS TMEPCOHAIa M3-3a MPEBBINICHUS CAHUTAPHBIX HOPM
110 HAIPSHKEHHOCTH MarHuTHoro mois (cMm. Ipwioxkenne B), a Takxke mus paboThl
BUJICOIMCIUICHHBIX TEPMHUHAIOB. J[0IycTUMOE pacCcTOSHUE ONPEACIIIETCS PACUeTOM
C TMIOMOIIBIO KOMITBIOTEPHOH mporpammsl (cM. [Ipunoxenue I).

7.6 YpOoBeHb HUMITYyJIbCHBIX M TEPHOJUYCCKAX TOMEX, BO3HHUKAIOIIHUX MPHU
KOMMYTAIUSAX CHUJIOBOTO obopymoBanus u K3 Ha mepBUYHON CTOpOHE, 3aBUCUT OT
pacIoJIOkKEHUS Tpacc MPOKIIAKA BTOPUIHBIX Kabeneit (cMm. [Tpunoxenue J1).

[Ipu KOMIOHOBKE OOOpYyJIOBaHMS W BBIOOpPE Tpacc MPOKIAJKH BTOPHUUHBIX
kabenelt ciaemyeT pacmoJyiaraTh KaOelmbHBIE TpacChl TakK, YTOOBI YYaCTKH,
napayiebHbIE CHCTEMaM IIHH WJIM MPOTSKEHHBIM Y4YacTKaM OIIMHOBKH SYCCK,
pacrnoyiarajiiuch Kak MOJYKHO Jajibllie OT NMEPBUYHBIX Iienei. CHMKeHUE ypoBHEH
UMITYJIbCHBIX TIOMEX JOCTHTaeTCs IIPH PACIOJIOKEHUH KaOelbHBIE TpPacChl
NEPICHANKYJIIPHO HauOOJee NPOTHKEHHBIM Yy4YacTKaM OIIMHOBKH. B TepByrO
odepeqb KaOCNbHBIC TpPacChl CIEIyeT YAAIsITh OT Y4YacTKOB OIIMHOBKH,
ITOJIBEIIEHHBIX Han0oJjiee HU3KO.

7.7 Ilp1 KOMITOHOBKE HEPTOOOBEKTA JJIS 3aMIUTHI OT MPSMOTO yJapa MOJTHUHU
Ha TOJICTAHIUSAX TPUMEHSIOT CTeP)KHEBBIC (OTMICIIBHO CTOSIINE WU MTOPTaIbHBIC) U
TPOCOBBIE MOJIHUETIPUEMHHUKHU. [IpaBUIbHOE pPacmoyioKeHHE MOJHHUEOTBOJIOB 10
OTHOIIIEHWIO K KaOembHBIM TpaccaM, 3JaHUSIM M COOPYKEHHUSM, B KOTOPBIX
YCTAaHOBJICHO  BTOPUYHOE OOOPYJOBaHWE, TMIO3BOJSECT YIOAIUTh  HCTOYHHK
AJICKTPOMAarHUTHOTO BO3MYIICHHS OT BTOPHUYHBIX IIeMed W  00OpyAOBaHUS.
JlomycTiMOEe pPacCTOSHHE OT MOJIHMEOTBOJOB J0 KaOENbHBIX Tpacc, 3JaHUN W
COOPYKEHHH JTOJDKHO OTPEACISITHCS PacueTOM.

BbIHOC CTEp)KHEBBIX M TPOCOBBIX OIOp 3a BHEIIHWMN mepumeTp oObekTa (B
cootBeTcTBUM ¢ ykazanusimu PJI 153-34.3-35.125-99 PykoBoacTBo 1o 3amure
anekTpudeckux cereil 6-1150kB 0T rpo30BBIX M BHYTPEHHHMX IEPEHAIPSHKCHHN)
CHMUKAET  BEPOSATHOCTh  HMCKPOBBIX  IEPEKPHITHH  MEXIy  3a3eMIIUTEIISIMU
MOJIHUEOTBOJIOB M KaOEJIbHBIMM KOMMYHHKAIUSIMH, HAPYIIAIOMIMX padoTy
BTOPUYHOTO 000PYAOBaHUS.

PacmonokeHne aHTEHHBIX MauT M CTEPKHEBBIX MOJHHEOTBOJOB BOMM3U PII|
(OITY, I'lIlY) He pekoMeHIyeTcs, TaK Kak MPH ydape MOJHHHA BO3MOXEH 3aHOC
BBICOKMX TIOTCHIIMAJIOB W TOKOB, a TakKXe BBICOKHA YPOBEHb HWMITYIHCHBIX
MarHWTHBIX mosieid. B ciydae pasmemniennn BOmm3m PIL (OITY/TIY) anTeHHBIX
MaT4d JIOJDKHBI OBITh BBITIOJIHGHBI JIOTIOJIHUTEIIBHBIE MEPOIPHUATHS 110 3alluTe
BTOPHYHBIX IIETICH W anmapaTrypbl OT UMITYJIbCHBIX TIEPCHANPSIKCHUH U MarHUTHBIX
MoJieH.

Monnues3anmTy 37aHUi BBIMOJHSIOT B cooTBeTcTBUM ¢ CO-153-34.21.122-
2003 MDBK 62305).

7.8 Jlng cCHWXKEHUS YpPOBHEHW 3JICKTPOMATHUTHBIX IIOJICH PaguodacTOTHOTO
JUana3oHa OT BHYTPEHHHX pPaJUOINepeaaronuX YCTPOUCTB CBS3H, HEOOXOIUMO
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pa3Mmeliatb MX Ha OE€30IMaCHOM pPACCTOSHUM OT BTOPUYHOTO 00OPYIOBaHUA.
JlonmycTuMoe  pacCTOSIHUE  OMNpENeNsaeTcss B 3aBUCUMOCTM  OT  MOIIHOCTHU
paauonepearomiero ycrporcrsa (cm. I[Ipunoxenue B).

8 3azemuisiioniee yCTpoOiicTBO
8.1 O61mme noJ10KeHU S

8.1.1 3azemuifomue YCTPOWCTBAa JOJHKHO YJIOBJIETBOPITH TPEOOBAHUAM
anekrpoOe3onacHoctt U OMC.  DnekTpoOe30macHOCTh,  XapaKTepU3yeMYIO
OpeleiabHO  JONYCTUMBIMM — 3HAYEHUSIMU  HANpPSOKEHHWsT  MPUKOCHOBEHUS,
o0OecreynBarOT B TMEPBYIO OdYepeAb MpH JIOOBIX YCIOBUSX OKCIUTyaTalluu
sHeprooobekra. Jns oOecredeHust 3MEeKTPoOE30MAaCHOCTH  JTOJDKHBI  OBIThH
BBITIOJIHEHBI CHCTEMBbl BBIPABHMBAHUSA M YPAaBHUBAHUSA TOTEHIMAIOB C TMOMOIIBIO
3a3eMIINTENEH, 3a3eMJISIOUIMX IMPOBOJHUKOB M TMPOBOJHUKOB YpaBHUBAHUS
NOTEHIMAJIOB.

8.1.2 Meponpustus no obecrieuennto OMC npu mpoekTupoBaHuu 3Y
pasanyaroTes Uil SHEProOObEKTOB!

- BHOBb CTPOSILIETOCH;

- IPY TIOJTHOM PEKOHCTPYKIUH (TEXIIEPEBOOPYKEHUH) C 3aMEHOM MEPBUIHOTO
¥ BTOPUYHOTO 000pYyI0BaHus,;

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

- MPU YaCTUYHOW PEKOHCTPYKIHHU (TEXMEPEBOOPYKEHHUU) TMOJCTAHIUN C
3aMEHOM OTACILHBIX CUCTEM,

- TIpU 3aMEHE WM 00OPYJAOBAHMU HOBBIX OTAEIBHBIX CHCTEM; 3aMEHbI WU
YCTaHOBKH HOBBIX yCTpoicTB ACTY, CBSI3H U IPYTUX CUCTEM.

Oco0nie TpeGoBanus NPeAbIBIAIOT K 3Y noactaniuii ¢ KPYD.

8.1.3 Bo Bcex ciyudasx NOpU MNPOEKTUPOBAaHUM 3Y JOJDKHBI IPOBOAMUTHCA
IPEIINPOEKTHBIE U3bICKAHMUS.

JUis BHOBB CTPOALIETOCS OOBEKTa M IPHU IMOJHOM PEKOHCTPYKLHMH B 00bEM
IPEIIPOEKTHBIX U3bICKAHUN BXOAUT U3MEPEHUE YAEIBHOIO CONPOTUBIICHUS IPyHTa
METOJIOM BEPTHKAIBHOTO JJIeKTpudeckoro 3oHaupoBanus (BD3). M3mepenHbie
3HAUEHUS] HKBUBAJIEHTHOI'O YAEJIBHOIO COINPOTUBIEHUS TPYHTA JOJDKHBI OBITh
npUBeIeHbI K HanboJiee HeOJaronpUATHBIM KIMMAaTHYECKUM YCIOBHSIM.

[Ipy mosTanHoOM PEKOHCTPYKIMH M IPU YACTUYHOU PEKOHCTPYKLMUHU CIIELYET
npoBectu o0cnenoBanue 3Y B cooTBeTcTBHM ¢ TpeboBanusamu P/ 153-34.0-20.525-
00 «Meronuyeckue ykazaHUsl MO MPOBEPKE COCTOSHUS 3a3eMIISIONINX YCTPOMCTB
AIIEKTPOYCTAHOBOK>.

[Ipu 3amenHe unan OOOpPYAOBAaHWM HOBBIX OTAEIBHBIX CHUCTEM, 3aMEHbI WU
YCTaHOBKHM HOBBIX YCTPONCTB IpEANpPOEKTHOE oOcienoBaHue 3Y IOIKHO ObITh
IPOBEJICHO TOJBKO B YAaCTH, OTHOCSIICHCS K 3TUM yCTpoicTBaM (BKJIIOUask MecTa
HPOKJIJIKK BTOPHYHBIX IIETIEH STHX YCTPOUCTB) WM CHCTEMAaM.

8.1.4 Ilpu mnpoektupoBanuu 3Y Tokum K3 u wux cocraBnsgmomue (TOKu
HeWTpasel, MOTEHIMAIONOBBIIIAIONINE TOKH U T.I.) JTOJDKHBI ObITh PAaCCYMTAHBI C
y4€TOM pa3BUTHs 3HeprocucreMmbl. BpiOop TokoB K3 MeHbIINX MO 3HAYEHUIO
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JoJKeH ObITh oOocHOBaH. Bpemsi orkimouenuss K3 Ha 3emito nmpuHuUMaercs ¢
yaeToM paboTel YPOB u BpemeHu paboThl BHIKIIOYATES.

8.2 3azemusioniee  yCTPOWCTBO  MOACTAHUMHA ¢ OTKPBITHBIMHU
pacnpeaeuTeIbHBIMH YCTPOiiCTBAMHI

8.2.1 HanpshkeHUs U TOKH TMPOMBIIUICHHOW YacTOTHI, BO3ACHUCTBYIOIINE Ha
BTOPUYHOE 000pYyT0BaHNE TIPU KOPOTKHUX 3aMBIKAaHHUSIX Ha 3EMJIIO.

8.2.1.1B cetsx ¢ 3pdeKTUBHO 3a3eMIICHHOI HeiTpanbio Tok K3 Ha 3emmio Ha
muHax PY, B obOmem ciywae, ckuaapiBaeTcss w3 Toka K3 oT
tparcdopmaropos/aBrorpanchopmaropoB (T/AT) m Toka K3 or 3HEeprocucTemsl
(OC) (puc.3). Ot mecra K3 tok Bo3Bpamaercs B Heurpasm T/AT u OC uepes
3a3eMJISIOIIEE YCTPOMCTBO M HEMOCPEICTBEHHO Yepe3 3EMITIO.

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

noreHuyuana

Puc. 3 Cxema pacTtekaHusi TOKa IpyU KOPOTKOM 3aMBbIKAHUHU Ha 3€MITIO

CymMmapHoe pacmpenesienue mnoTeHuuanoB (puc.4) mo 3Y moay4amT 0
NPHUHIINAITY HAJIOKEHUA Kak cymmy pacnpenenenus ot TokoB K3 ot T/AT u ot 2C.

Touka K3

-
e --

\Y - .
.\’/

Touka 3a3emnenus HenTpanm T

Puc. 4 Pacnipenenenue NoTeHIIMAIOB Ha 3a3€MJISIOIIEM YCTPOUCTBE
——  CYMMAPHOC, wmmmm » »« OTTOKa T/AT, _ __ -oTTOKaDC

B cetsx ¢ u3onmpoBaHHOM HENTpasbO MPOTEKaHHe HAUOOJbIIEero Toka mo 3V

BO3MOJKHO IIpX 3aMbIKaHWKW Ha 3€MIIIO IBYX (1)8,3. B stoMm ClIy4dac TOK IIPOTEKACT OT
TOYKH 3aMbIKaHHA Ha 3€MIIIO OHHOﬁ (I)asm J0 TOYKH 3aMbIKaHUA Ha 3EMIIIO z[pyroﬁ
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da3bl. Pacnpenenenne norennuanoB Ha 3Y OyAeT aHAJIOTMYHO TOMY, Kak IpH
npotekanuu Toka oT T/AT (cm. puc.4).

8.2.1.2HopmupyeMbIMH MapaMeTpaMH Mo yciaoBusM obecrieueHust OMC miist
TOKOB W HaIPsKEHUI MPOMBIIILIEHHON YaCTOTHI SBJISIFOTCS:

- HanpspKeHHe Ha 3Y (OTHOCHUTEBHO 30HBI HYJIEBOTO MOTEHIUAIIA);

- HanpspkeHue Mexy 3Y cuitoBoro odopynoBanus (mpu K3 Ha 3emimo) u 3Y
B MECTE€ PACIOJIOKEHUS BTOPUYHOTO 000PYIOBaHMSI, K KOTOPOMY IPUXOAAT Kabenu
OT CHUJIOBOTO 00OpYIOBaHUS;

- TOKH TI0 SKpaHam, OpoHe, 000J0YKaM U POBOIHUKAM.

Hanpsoxkenne ©Ha 3Y  BO3mEHCTBYeT Ha HM3OJSMIMIO KaOened  (cBsi3w,
TEJIEMEXaHUKA M JIp.), OTXOISAIIMX OT 3JEKTPOCETEBOTO OO0BCKTa. 3HAUCHUE
HanpspkeHus Ha 3Y He A0pkHO npeBbimaTh SkB (ra. 1.7 11YD). Ecau nanpsbkenue
Ha 3Y Beimie 5kB, TO HE0OXOIMMO MNPUHHUMATH MEPhl MO 3AIIUTE OTXOMSIIUX
Ka0enei.

PasHocth morennuanoB Ha 3Y Mexay Toukoit K3 (uam mMecToMm 3a3zemiieHus
Heitpasm AT/T) u MeCTOM pacrosioKeHHss BTOPUIHOTO 000PYI0BaHUS, K KOTOPOMY
npuxoniaT kabenu ¢ PV, BozmelcTByeT Ha H30JALMIO KaOenedl W BTOPUYHOTO
obopynoBanus. Hanbonbliee 3HaueHne pa3sHOCTH MOTEHIMANOB Ha 3Y HE JOJIKHO
npeBblaTh 2kB.

Toxu 1o 3xpanam, OpoHe, 000J09YKaM M MPOBOJHUKAM HE JOJKHBI BBI3BIBATH
WX TEPMHUECKOTO TIOBPEKAeHUs. JlomycTUMOe 3HaUYe€HNE TOKOB 3aBUCHUT OT CEUCHUS
U MaTepuaina ’KpaHa, OpoHHU, 0O0JOUYKH U MPOBOJHHUKA U OMPEIEISICTCS PacieToM
(cm. ITpunoxenue XK).

8.2.1.3 11 npoeKTHUPOBAHUS 3a3€MJISIOLIETO YCTPOUCTBA HEOOXOUMO UMETh
CJIeIyIOLME OCHOBHBIE MCXO/IHbIE TaAHHBIE!

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

* [UJIaHBI pacrnoioKeHUs 3/1aHUH, COOPY>KEHHUI, 3a3eMJISIEMOTO
o0opymoBaHuS;

* CcxeMmbl Tpacc KaOeneill BTOPUYHBIX IENell MexXAy 3AaHUSIMH U
COOPYKEHUSIMH, UCTIOJIb3YEMbIE MapKu KaOemeH;

* mapameTpsl (MaTepual, TeOMETPHYCCKHE pa3Mepbl) M PACIOJIOKECHHUE
€CTECTBEHHBIX 3a3EMJIUTEINECH;

* MakCHUMaJibHble 3HaueHHWs OJHO(A3HBIX (ABYX(]a3HBIX) TOKOB KOPOTKHX
3aMbIKaHUW M TOKOB B HEMTPAJISIX CHIIOBBIX TPaHC(HOPMATOPOB,;

* MecTa 3a3eMJICHHs HeWTpayel TpaHnchopmMaTopos.

[lpy  BBHINOJHEHMHM  MPOEKTa  PEKOHCTPYKIUHU  (TEXIEPEBOOPYKCHU)
MOJICTAHIIMM Ha dTare MPeIIPOCKTHBIX U3bICKAHUN OMpenesssioT napameTpsl 3Y B
cootBeTcTBUM ¢ TpeboBanusmu Pl 153-34.0-20.525-00.

8.2.1.4 ]Ins BHOBB CTpOSIIErocsi 0ObEeKTa BBIMOJHAIOT 3Y B COOTBETCTBUH C
TpeboBanusimu 1. 1.7 I1YD, pykoBoiacTBysicb MeToAMYECKUMU MaTepuaiaMu
BEIYIIUX MPOEKTHBIX HHCTUTYTOB (cM. [Tpunoxkenue A, [9,10,11]).
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Cxemy 3VY 1o nepBoHa4aJabHOMY MPOEKTHOMY PEUIEHUIO CIEAYET MPUHSTH B
KA4eCTBE MCXOJHBIX JAHHBIX JJIS MPOBEICHUS PACUETOB C MOMOLIBIO CIEHUAIBHON
KOMIIBIOTEpHOI Tporpammsl (cM. [Ipuioxenue I).

[lpy  BBHINOJHEHMHM  MPOEKTa  PEKOHCTPYKIUHU  (TEXIEPEBOOPYKCHU)
MOACTAHUMHA B KAauy€CTBE MCXOJHBIX JAAHHBIX CIEAYET NPUHATH HCIOJHUTEIbHYIO
cxemy 3V, COCTaBJIEHHYIO ITPU NPOBEIEHUH MPEANPOEKTHBIX U3bICKAaHUSX.

8.2.1.51Ipu npoBeAeHUH PacyeTOB HEOOXOAMMO pacCMaTPUBATH CIIEAYIOIINE
PEXUMBI, Pa3IUYAIOIINECS pACTEKaHUEM TOKa 1o 3V

- ogHO(a3HOTO (IBYX(a3HOTO) KOPOTKOTO 3aMBIKAHHUS Ha 3EMIIIO;

- OJIM>KHErO BHEIIHETO0 KOPOTKOIO 3aMbIKaHUS Ha 3eMIIIO;

- 3aMBIKAHUA Ha 3eMJIIO IBYX (pa3 B CETH C U30JIMPOBAHHON HEHTPAJIbIO.

B pacuetHO# cxeMe MOJIKHBI OBITh YYTEHBI MCKYCCTBEHHBIE (3a3eMJIMTEIH U
3a3eMJISIOIIME TIPOBOIHUKHU) U €CTECTBEHHBIE (TPyOOIPOBOIBI, 000JOUYKH, OPOHS U
9KpaHbl ~ KaOeseil, METaJUIOKOHCTPYKIIMH, Keyle300€TOHHble  (YyHIAMEHTHI,
I'PO30TPOCHI) FJIEMEHTHI 3a3eMJISFOIIET0 YCTPOMCTBA.

B pesynbraTe pacyeToB ompenenuTh HAauOOJbLIME 3HAYEHUS HANpPSDKEHUS Ha
3V, HampsbkeHus, BO3JCWUCTBYIOIIET0 HAa H30JALMIO Kalenell U BTOPUYHOTO
000pyI0BaHUs, U 3HAYEHUS TOKOB B DKpaHax, 000J0uKax iu OpoHe Kabesei.

JlJia IpOBEPKYU BBITIOJIHEHUS YCIOBHUH 31€KTPOOE30MacHOCTH MPOBECTU PaCUET
HaIpsKEHUM IPUKOCHOBEHUS.

8.2.1.6 Ilpu 3Hauenwm HampsokeHUsT Ha 3Y Beime SkB  MOKHBI OBITH
pa3paboTaHbl TEXHUYECKHE PEIICHUS [0 YMEHBIICHUIO CONPOTUBICHUS 3Y .

YMenbiieHne conpotuBieHus 3Y MOXKET OBITh JOCTUTHYTO YCTAaHOBKOU
BEPTHUKAIBHBIX 3a3eMyIUTeNel 1o mepumMerpy 3V, MIyOMHHBIX 3a3eMIIMTENEH WU
o0canHbIx TpyO ckBaxuH. [IpuMeHeHHe BepPTUKAJIbHBIX 3a3eMIIUTENECH JlaeT
NOJIOKUTENbHBIA A((EKT NHIllb TPU JOCTUKEHUU CIOEB TPYHTA C HU3KUM
YAEIbHBIM COIPOTHUBJICHUEM.

[Ipn Hanmuuu BONM3M OOBEKTA YYACTKOB TIPYHTA C HHU3KUM YyJIEIbHBIM
COMNPOTUBIICHUEM MOXHO CHHU3UTh CONpOTUBIeHHE 3Y, 000pYyI0BaB BBIHOCHOM
3a3eMiauTeNb, ~ oOecreuuB B MECT€  €ero  pacloJIOKEHUsT  YCIOBUS
AIIEKTPOOE30MaCHOCTH.

[lpu  HeBO3MOXKHOCTH (MM OSKOHOMHUYECKOHW  HEIeJIecOOO0pa3HOCTH)
BBITIOJIHEHHSI YKAa3aHHBIX MEPONPUSTUN, O00ECIEeYNBAIOT 3alUTy OTXOMASIINUX
IPOBOJHBIX KOMMYHHUKAIUI WIH IPUMEHSIOT BOJIOKOHHO-ONITUYECKNE JTUHUU CBS3H.

8.2.1.7Ecmu Hanpspkenue Ha 3Y mexay Toukod K3 (uimu MecToMm 3a3emiteHus
Heitpamu AT/T) 1 MecToM pacIoyioKeHNsT BTOPHYHOTO 000PYI0BaHHMS, K KOTOPOMY
npuxonat kabenu ¢ PY mpessimaetr 2B, To He00X0IMMO MPUMEHSTh TEXHUYECKUE
pELIEHHUs IO BBIPAaBHUBAHUIO MOTEHIIMAIOB Ha 3Y.

Jlns  cHWXKEHUs TMoTeHnuana Ha 3Y oOopymoBanus (BKJIOYash MECTO
3azemiieidss  AT/T)  BBINOJHUTH  COCAUMHCHHMS C  CETKOH  3a3eMiuTelei
JOTIOJIHUTENBHBIMU TAPAJUICIbHBIMU  3a3€MJISIFOIIUMU TIPOBOJHUKAMH, YBEIUYUTH
CEUYEHHE 3a3eMJIIOIIMX MPOBOJHUKOB, YMEHBIIUTh IIar CETKU 3a3eMIIUTENEH
BOMM3M OOOpYAOBaHHWS WM TPUMEHSIOT MaTepuas ¢ Oojee  BBICOKOHU
IPOBOUMOCTBIO (HampuMep, MeJib).
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JI71st CHYOKEHHST pa3HOCTH MOTEHUUANOB Ha 3Y ClielyeT: YMEHbIIUTD IIar CETKU
3a3eMJIUTENCH; YBEIMYUTh CEYEHHE 3a3eMJIMTENIEN WM NPUMEHUTh Marepuan ¢
OO0JBIIeH TPOBOAUMOCTBIO; TIPOKIIABIBATh B KAOEIbHBIX KaHaaX JIOMOJHUTEIbHbIE
napajieibHble 3a3eMisioniue npoBoAHUKH. [lpum Hanmuuum Heckonbkux OPY
ClIelyeT YBEJIIMYUTh KOJIMYECTBO CBsI3el 1Mo 3a3emiiutensiMm Mexay OPY.

[Tocie BBITTOTHEHHS YKa3aHHBIX MEPOTPHUSITHI MPOU3BECTH TTOBTOPHO pacyeT.

8.2.1.8 Jlns ycTpaHeHUsI OMAaCHOCTH TEPMHUYECKOTO MOBPEXKACHUS Kabenen
JOJDKHBI OBITH TIOCITIEIOBATEIFHO TPUMEHEHBI TEXHUYECKUE PEIICHMUS:

- yBenmueHue kommvectBa cBs3eit 3Y  PHI (OITY, TPII) c cerkou
3a3eMJIUTEJIEH,

- MPOKJIaIKa B KaOEIbHOM KaHATU3aINK MMapalIeIbHOTO IPOBOHUKA;

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

8.2.1.93azemisienue nenei toka, npuxoAsnmx ¢ PY ot pasneix TT Ha omHO
ycTporcTtBO P3A, pekoMenayercst BoInoJIHATh Ha PIII.

8.2.2 NmnynbcHbIE TOMEXH, OOYCJIOBJICHHBIC IOBBIIICHHEM TOTEHIMAIA
3a3EeMJTUTES.

8.2.2.1Ilpu xommyranusax (depe3 mapasuTHbIE €MKOCTH OOOpYJAOBaHHS Ha
3eMJII0) W KOPOTKHX 3aMBIKAaHUSAX Ha 3E€MIJIF0 4Yepe3 3a3eMIIMTEIb MPOTEKAeT TOK
BbicOkOl vacTtoThl (BY coctaBisiromas Ttoka K3). Tok BO3HHKAeT BCIIEICTBUE
MEePEexXoqHOTO Tpolecca B mepBUuYHbIX memsx. Ha 3V o0opynoBaHusi BO3HHKAET
CKa4OK MOTEHITHAA.

s nenenn BU-cBA3M, HaNpspKEHUS M TOKA, 3a3€MJIEHHBIX HAa PY mMITybCHbIN
NOTEHIUAT C ONPEETICHHBIM KO3(h(UIMEHTOM OcnabiieHusl MepeaaeTcs Ha BXO[
BTOPUYHOTO 00OOpyaoBaHus. Hanmenwiiee 3HaueHue kodd@uimeHTa ociaabiaeHus
JUISL DKPAaHUPOBAHHBIX KabOeliel ¢ 3a3eMJICHHMEM JKPaHOB C JBYX CTOPOH PaBHO 6.
[Ipy npuMeHEeHUN HEIKPAHUPOBAHHBIX KaOenel WM SKpaHUPOBAHHBIX Kalemel c
3a3€MJICHUEM SKPAHOB C OJIHOM CTOPOHBI KOI(DPUIMEHT OciabieHus] MPUHUMAIOT
paBHbIM 1 117151 BCex 1ienei.

My nbCHBIA MOTEHIIMAN BO3JIEUCTBYET HA M30JIALIMIO M KIEMMHbBIE 3a>KHMBbI
BTOPUYHBIX KaOeliel Iiernel ympaBiICHUs W CUTHaIM3alMu (rajJbBaHUYECKH HE
CBs3aHHBIX ¢ 3Y), OTXOMSIIUX OT OOOPYIOBaHMS, U MOXET BBI3BATh IEPEKPHITHE
u3osuu. Hawmenbiniee 3HadeHUE MPOOMBHOTO MMITYJBCHOTO HAIPSIKEHUE
TUTIOBBIX KJIEMMHBIX 3akuMoB He Mesbie 10 xB. Ilocme mpoGost mzomsiuu
UMITYJIbCHBI TIOTCHIIMAJI TIEPEJAETCsS Ha BXOJl BTOPUYHOTO OOOPYIOBAaHUSA C
K03 duIueHTOM ocnabiieHus: He MeHee 6.

Ecnu ummynscHbil oreHman Ha 3Y He npeBbimaet 10 kB (mpo6ost nzomsmnnu
KJIEMMHBIX 32)KUMOB HE MPOUCXOJHUT), TO HMMITYJbCHBIA MOTEHIMAT TepeaaeTcs
yepe3 Mmapa3suTHble EMKOCTU MO KaOesssM Ha BXOJbl BTOPUYHOTO OOOpPYIOBAHUS C
kod(punmenTom ocnadiaenus 6omnee 10.

8.2.2.3Pacuer 3HauYCHUN HMMITYJIbCHBIX MMOMEX, BOSHHKAIOIIUX H3-3a MOJbeMa
NOTEHIIMAJIOB HA 3a3eMJICHUM OOOpYIOBaHMS MPU KOMMYTALMSIX U KOPOTKUX
3aMBIKAHUSAX HA 3€MJII0, PEKOMEHAYETCS MPOBOJIUTH C MOMOIIbIO CHEHaTbHON
KoMIIbIoTepHON mporpammbl (cM. [lpwiokenne I'). B mporpamme MonenupyroT
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cxemy 3Y oObekta. B TOuke, rie ycraHaBiauBaeTcs 00OpyIOBaHME, 3a7ar0T
umiynbcHyto BU coctaBmstonryto Toka K3. [lapameTpbl HUMITyIbCHOTO TOKa MOYKHO

OMpEACIUTh PAacyeTOM C TOMOINBID KOMITBIOTEPHOW MPOrpaMMbl WIIM, IS
NPUOIM)KEHHBIX PACUETOB, MOT'YT OBITh B3SIThI 3HaUCHHS U3 Tabaui 1 u 2.
Tabmuma 1
ITapameTpsl BU cocraBustomieii 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
Tabmnuma 2
[TapameTpsl BU cocraBnsitomieit Toka K3 (st KPYD)
Uson, KB 110 220 330 500
|Bq, KA 6 12 18 25
fOCH) MFH 2 2 2 2

Usion - HOMHUHAJIBHOE HANPSPKEHUE MIEPBUYHBIX LIETIEH.

| sy - HanOoab1Iee 3HaueHne BY cocrasistromein Toka K3.

focn - OCHOBHAS YacTOTa KOJEOAHUH UMITYJTLCHOTO TOKA.

B pesynbTare pacuera onpeaeauTs NOTEHIMAT HA 000PYI0BaHUM - NOTEHLUA
B MeCTe BBOJa TokKa. IIpu pacuere momexu B M3MEPHUTENBHBIX LEIAX, 3a3€MIICHUE
KOTOPBIX BBIMIOJIHEHO B KJIEMMHOM IIKady, YCTaHOBICHHOM OTAeNbHO (HE Ha
CTOHKax 00OpyAOBaHUS WM MOPTajiax) JOMOJHUTEIBHO ONMPEIEIUTh OTESHINAT B
MECTE YCTAaHOBKH TaKOT'0 KJIIEMMHOTO mIKada.

[lomyuennplii moteHuuan Ha 3Y 00OpYyIOBaHUS CPAaBHUTH C JIOMYCTUMBIM
3HAYCHHUEM JJISl U30JSIIUH OTXOISAIINUX OT 000pYyI0BaHMs Kabenel Wik KJIeMMHHUKOB
BTOPHUYHBIX LIETIEH.

8.2.2.40mnpenenuTh 3HaUCHUE UMITYJIbCHOM MOMEXH, MepeIatoieicss Ha BXObI
YCTPOMCTB BTOPUYHOTO OOOpYIOBaHUs, A YEro 3HaA4€HHWE MOTeHuMana Ha 3Y
obopynoBanus (W ToTeHmMana Ha 3Y  KIeMMHOro mkada - JUIA
COOTBETCTBYIOIIUX IIeTICH) Pa3IesuTh HAa KOAPPHUIIUEHT OCITa0ICHHS.

[Noxy4eHHbIe 3HAYCHUSI IOMEXU BO BTOPHYHBIX ETAX (C y4eTOM MOTPEHIHOCTH
pacyeToB) CPaBHHUTH C JOIMYCTUMBIM JUISI OOOPYAOBaHHS M, TEM CAMBIM, POBEPUTH
BhITIOTHEHHE TpeboBanuii DOMC.

8.2.2.5Ecnu noTeHnuan Ha 000pyI0BaHUH MPEBBIIIAET JOMYyCTUMOE 3HAUCHHUE,
TO JOJDKHBI OBITH TIOCIEAOBAaTENbHO TMPHUHATHI TEXHUYECKUE PEIICHUS IO
YMEHBUIEHUIO UMITYJIbCHOTO CONPOTUBJIECHUS 3Y

- YBEJIMYECHUE YMCIIA 3a3€MIIIFOLIUX TPOBOIHUKOB,;

- YMEHbILIEHHUE I11ara CETKH 3a3eMJIUTENS BOJIM3H 000PYI0BaHMUS;

- YCTaHOBKa JOIOJHUTENIbHBIX BEPTUKAIbHBIX  3a3€MIIATEIEH
000pyIOBaHUS.

BOIM3H
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8.2.2.6 Ilpu cpabareiBanun OIIH ot Haberaromeil BOJTHBI TPO30BOTO
nepeHanpsbkeHus depe3 3Y NpoXOAUT MMITYJIbCHBIM TOK. MIMIyJIbCHBIN TMOIBEM
NoTeHIMana BO3HUKaeT Ha 3Y oOopyaoBaHus, pacnoyioxkeHHoro BOim3u OITH.
Pacuer 3HaueHMII MMIIYJIbCHBIX NOTEHUMAIOB PEKOMEHAYETCS MPOBECTU C
MOMOII[bIO  CIIEIHANIBHON KOMIbIOTEpHOH mporpamMMbl (cMm. Ilpuioxkenue T).
[TapameTpbl MMMOYJIBCHOIO TOKA MPU NPOBEICHUM PACUYECTOB IPUHUMAKOT B
cootBercTBUU ¢ MOK 60099-4.

[lomyuennoe 3HaueHue mnoTeHnWana Ha 3Y o000pyaoBaHUS HEOOXOIUMO
CPaBHUTH C JOMYCTUMBIM 3HAYECHUEM JJISI U3OJISAIUHA OTXOISAIINX OT 000pyAOBaHUS
kalbenell WM KIEMMHUKOB BTOPHUYHBIX Iiened. Takxke HE0OXOAUMO OMpeneTuTh
3HAQYEHUE MMITYJIbCHOU IIOMEXH, MEPENAIOIIENCA Ha BXOAbl YCTPOUCTB BTOPUYHOTO
obopynoBanus. Jlias 3Troro 3HaueHue moTeHIMana Ha 3Y oOopymoBanus (Win
noreHiuana Ha 3Y KJIeMMHOro mkada - s COOTBETCTBYIOIIMX IICTEH) CIeayeT
paznenuth Ha KodhduuueHT ocnabneHus. [lomydyeHHble 3HAYEHUS MOMEXU BO
BTOPUYHBIX IEMAX (C y4EeTOM IMOTPEIIHOCTH PacyeToOB) HEOOXOJUMO CPaBHUTH C
JOMYCTUMBIM JUIsl OOOpYAOBaHUS UM, TEM CaMbIM, TPOBEPUTH BBINOJHEHUE
TpedoBanuit SMC.

8.3 3azemuieHne 31aHUI U COOPYKEeHU I

8.3.1.11pu BhINONHEHNHU YCTPOICTBa 3a3emieHust BHyTpu 3aanuit 'Y, P u
OITY, a Takxke Jpyrux 3JaHUA W COOPYKEHHI, COAEpk AIIMX  BTOPUYHOE
0o00Opy/OBaHHWE U CHCTEMBI CBS3HM, HEOOXOAMMO HCIIOJIb30BATh 3aMKHYTYIO CETh
3a3emiieHus. 1Ipu 3TOM B KadyecTBE 3JIEMEHTOB 3Y HCIOJB3YIOT BCE MMEIOLIUECS
METAJUIMYECKHE KOHCTPYKIUH, KaK TOPH30HTAIGHBIC, TAK U BEPTHKAIbHBIE (paMbl,
penbChl, OanKH, xKene300eTOHHAs apMaTypa, KaOeIbHbIE JIOTKH U KaHAIBI U T.1I.).

8.3.2 /Ins 3a3eMiieHUsT KOPITyCOB 00OOpYyAOBaHUs, PKPAHOB KabOelel cieayeT
UCIIOJIb30BaTh O0Ilee BHYTPEHHEE YCTPOMCTBO 3a3zemieHMs. K BHyTpeHHeMy
YCTPOMCTBY 3a3€MJICHUSI OTHOCAT: OKBUIIOTEHLMAJIBHBIE CETKH; MAarucTpaiu
3a3€MJICHUS.

K »9KkBUNOTEHIMAJIBHBIM CETKaM KpaTyallluM IyTeM JOJDKHBI OBbITh
IPUCOETUHEHBI BCE CIIEAYIOLINE dJIEMEHTBHI:

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

*  METAUIMYECKUE TPpyOOIIPOBO/IHI, BKJIFOYAst TpyOBI TUTSI
AJIEKTPONPOBOJKH, 32 MCKIIOUYEHHEM TpyOONpPOBOJOB TOPIOUUX IKUAKOCTEH,
TOPIOYMX WIN B3PbIBYATHIX I'a30B U CMECEH;

e  KaOeJbHbIE JIOTKHU, ONIOPHbIE KaOEIbHbIE KOHCTPYKLIUU U T. II.

8.3.3Maructpanu 3a3eMJIEHUs T0JKHBI 00pa30BbIBaTh 3aMKHYTbIE KOHTYPBI
10 BHYTPEHHUM NEpUMETpaM 3JaHui. Maructpain 3a3eMJICHHs], PACTIONOKEHHbBIE
Ha pa3HBIX OTMETKAax 3[JaHUIl JOJDKHBI MOCJIEIOBATENbHO COETUHSATHCS MEXKITY
co0oif He MeHee ueM B 4-X TOUKax.

K wMaructpamsm 3azemyeHHs] KpaTdallliuM TyTeM [PHUCOEAUHSIOT!
METAJIMYECKHE KOpIyca WM paMbl 3JEKTPOOOOPYAOBAHUSA; METaJUINYECKUE
KOpITyca pacHpeeUTEIbHBIX YCTPOMCTB U 3JEKTPOLIUTOBR; METAIIIMYECKHE PaMbl
KPOCCoB; mkagsl 1 ycTaHOBKH MOCTOSSHHOTO TOKA; MyJbThl YPABICHUS; MTAHETU
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npudopoB; OBM; kopmyca »3ieKTpoJBHUrareieil 3JEKTPUUYECKUX almapaToB U
TpaHchopMaTopoB.

Psapl paMHBIX KOHCTpyKimi oOopymoBaHus (mikadoB) IODKHBI OBITH
COEIMHEHbI MEXIYy COOOM MPOBOIHUKAMU C IIaroM He Oosee, yueM 2 M. Kaxxplii psig
PaMHOM KOHCTPYKIIMU TPUCOETUHSIOT K MArUCTPAJISIM 3a3€MJICHUS HE MEHEE, YEM B
4-x wmectax. OKpaHbl KaOenel ¥ TapaielbHbIC 3a3€MJICHHBIE MPOBOIHUKH
NPHUCOCAMHSIOT K IMUHAM 3a3eMyieHus (kopmycam) mikados/manesneil. BHyTpeHHee
YCTPOMCTBO 3a3eMJICHUSI MPUCOEAUHAIOT K HAPY>KHOMY KOHTYPY 3a3€MIICHUS HE
MeHee, 4YeM B 4-X TOYKax.

B ciydae ecim HECKOJBKO pa3iM4YHBIX KOPIyCOB 0OopymoBaHus (mkados,
MIaHEeJIeH) YCTaHOBIJICHBI B PsIJl, TO OT OJHOW CTEHBI IO IPYTOM BAOIH 000PYIOBaHUS
HEO0OXOAMMO TPOJIOKUTh METAJUIMYECKYIO IIUHY, 00ObEIUHSIONIYI0 BCE YKa3aHHOE
obopynoBanue (mkadwl, MaHEIH).

KaOenpHble JIOTKM U3 MPOBOJAIIMX MaTepUANIOB JODKHBI 3a3€MIISIThCA Ha
000uX KOHIIaX U B MECTaX MEPECEUCHHUS IPYTUX METAITMYECKUX IJIEMEHTOB.

8.3.4 3aszemiieHue IIOMELIEHUH CBA3HM JOJDKHO OBITH BBIIIOJHEHO B
cooTBeTcTBUH ¢ TpeboBanusamu ctanaapta ANSI/TIA/EIA-607-1994.

Anmapatypa CBSI3M JIOJDKHA ObITh MPUCOEAMHEHA K  3a3eMIIAIOIEMY
YCTPOMCTBY 37aHUSI MOCPEICTBOM HM30JUPOBAHHOTO 3a3€MJISIONIETO MPOBOIHUKA.
3a3eMIISIIOIINNA TPOBOJHUK JOJKEH ObITh U3TOTOBIIEH U3 MENIU, U UMETh CEUCHUE HE
meree 60 mm’,

3a3eMIISIIOIIMIA TTPOBOAHUK MPUCOETUHSAIOT C OJIHOM CTOPOHBI K TJIABHOM
3a3eMJISIIONICH IIMHE BBOJHOTO PACIPEACIUTEIBHOTO YCTpOiicTBa 3maHus (Uura
COOCTBEHHBIX HYXK[), TaJbBAHHYECKU CBS3aHHOW C TIyX03a3eMIEHHON HEHTpPaIbO
TpaHchopmaTopa COOCTBEHHBIX HYK]l U METAJUIOKOHCTPYKUMSIMU 311aHus. C apyrou
CTOPOHBI  3a3eMJIAIOIIMA MPOBOAHUK MPUCOCIUHSIOT K YCTAaHOBJICHHOW B
anmnapaTHOW IIMHE 3a3€MJICHHUS alnapaTypbl CBA3U.

broku anmapatypsl CBS3M JOJDKHBI TPUCOECIUHSITHCS K IIABHOM 3a3eMIISIOLIEH
IIMHE anmapaTHOW MOCPEACTBOM 3a3eMIIAIOIIMX IepeMbluek. Bece Merammueckue
JOTKU  TEJIEKOMMYHHKAIIMOHHOM  KaOelIbHOW CHUCTEMbI, PpACIOJIOKEHHbIE B
anmnapaTHOM JOJDKHBI OBITh TNPUCOEAMHEHBI NUIeH(aMu K  IIMHE 3a3€MJICHUS
arrmapaTHOM.

[lluaa 3a3emiieHUs pacHpeneNuTENHbHOTO IMUTKA amnmapaTtypbl  CBSI3H,
MOJTyJaroIIeil MUTaHue OT CETH MEePEMEHHOTO TOKa WX €€ KOPITYC, JOJIKHBI ObITh
COEIMHEHBI UIEH(OM C IIMHOW 3a3€MIICHHUS allapaTHOM.

Cucrema 3a3eMJeHHUsS S3JEKTpHUECKUX ceTeld mepemenHoro toka 0,3&B B
MOMEIICHUH ammapaTHON JOJKHA yIOBIETBOPITH TpeOoBanusMm TN-S cuctemsl, T.
€. He JOMYyCKaeTcsl MpUMEeHEeHUEe O0BbEeAMHEHHOTO 3alUTHOTO U HYJIEBOTO paboyvero
PEN11poBoaHMKA.

8.3.5 3azemiieHHEe YCTpPOWCTB 0OOpyAoBaHUS 0OpabOTKM HHOOPMALINH
BbINOJNIHAIOT B cooTBeTcTBUM ¢ ['OCT P 50571.21u 'OCT P 50571.22.
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8.4 3azemiienne KPYD

8.4.1 Jlna pacnpenenuTeNbHbIX YCTPOUCTB C 3JIETa30BBIM 00OpPYI0BAaHUEM
BCJIEACTBUE HAIM4YMUg B HHUX O0OJiee CJIOXKHOM DSJIEKTPOMAarHUTHOW  OOCTaHOBKHU
OOJIBIIIOE 3HAYEHHE MMEET CO3/IaHHE SKBUIOTECHIIMAIILHOM CETH 3a3eMJICHUS WIH
oO1Iell TMOBEpPXHOCTH HYJIEBOrO TMoTeHuuana. JlaHHas TOBEPXHOCTh MOXKET
IIPEJICTaBIISITh COOOW HEMPEPhIBHYIO CTATLHYIO (MEIHYIO) CETKY, 3aJTUTYI0 OCTOHOM,
CETKY WM METAJUTMYECKHE TIIIACTHHBI, PACIIOJIOKEHHBIE Ha OJTHOM WJIM HECKOJIbKHUX
YPOBHSIX.

B kadecTBe CETKM MOXET TPHUMEHSATHCA apMmaTypa Kelie300€TOHHOU
KOHCTPYKIIMU TMoyia (Mpu 0OECIICYCHUH JJIEKTPUIECKOTO COCTUHEHHS apMaTypbl
Mexay cobOoii). CeTka NPUCOCAMHSACTCS K 3aKJIaJHBIM METaUTIOKOHCTPYKITUSM
3/1aHMS M K BHELTHEMY 3a3€MJIMTEIII0 PABHOMEPHO M0 epuMeTpy. B 31anuu noimkHa
OBITh BBITIOJIHEHA CUCTEMA YPABHUBAHUU MTOTEHIUAIOB.

8.4.2 Ilo mepumerpy mnowmenieHus c¢ obopynoBanueM KPVYD cnenyer
OpOJIOKUTHh  3azemyisitomnyto 1mmHy. [lluHa coemuusiercs ¢ 3akiaJHBIMU
METAJJIOKOHCTPYKIMAMH, oOopynoBanueM KPYD wu BeicokouactoTHoi (BY)
CETKOM.

8.4.3 Ot BY cerku mnsa 3a3zemiieHus obopynoBanuss KPYD nomkHbl OBITH
000py10BaHbI BBIBOJBI, YHCJIO KOTOPBIX HE MEHee 2-X I KaXI0ro
npucoenuuenuss KPYD. Bce obopynoBanme KPYD cremyer coemuHuTh MEXIy
co00i1 3aMKHYTOH IIUHOM.

Kopnyc snera3oBoro o0opyaoBaHHS ODKEH OBITh MPUCOCAMHEH K CETH
3a3eMJICHUSI Y OCHOBaHHS KaKaod omopel (KpoHITelHa). J[aHHBIE COeTUHEHUS
BBITIOJTHSFOT TPU TTOMOIIIA HE MEHEe 2-X TTPOBOTHUKOB.

8.4.3 Ha snektpocereBoM 00bekTe ¢ HeckoibkuMu KPYD pasnoro kmacca
Hanpspkenusi, ¢ KPYD u OPY 3azemnsromiee ycrporictBo BHe KPYD cnenyer
BBITNIOJIHATH B COOTBETCTBUH ¢ 11.8.21 8.3.

8.5 3azemuienne mkagoB u naHesen

8.5.1BrinosiHeHre CUCTEMBI 3a3€MIICHUSI KaKk BHYTpHU Ikada, Tak U mkada Ha
peleitHOM IIMTE, COCTOUT B TOM, YTOOBI CO37aTh AKBUIOTEHIIUAIBHYIO IUIOCKOCTh, K
KOTOPOM TOJAKIIOYAIOTCS KOPOTKUMHU COEAMHUTENIbHBIMUA IPOBOJIHUKAMU  BCE
ycrpoiictBa (mkadbl). Takoi SKBUMOTEHIIMAIBHOHN MIOCKOCTHIO BHYTPH MIKada MOXKeET
CIIY’)KHTh MPOBOJISAIIAS 3aHsAs CTEHKA (WM ClienraibHas METAJUTMUSCKas TUIOCKOCTb,
BO3MOXKHO CETYaTOW CTPYKTYphI), K KOTOPOW NPHCOSAMHSIOTCS BCE KOpIyca
YCTPOWCTB | OT/IEJIbHBIC KPETIe)KHBIE dNIeMeHThI (Hampumep, «DIN-peiikm»).

8.5.2Bce moaBmXHBIC U HETIOJBIKHBIE DJIEMEHTHI JJOJDKHBI IMETh HE MEHEe 2-
X CBSI3€H JPYT ¢ ApyroM (B TOM YHCIIe KKl 3JIEMEHT BHYTPEHHEH NEeperopoikH,
«DIN-petiku», npepu). CoeauHeHHe ¢ OOMICH HSKBHUIOTEHI[HAIBHON IUIOCKOCTHIO
BBIMIOJIHAIOT JMOO MpU TMOMOIIM THOKOM CBA3M, MO0 MpU MOMOIIM HAAEKHOIO
KOHTakTa (KOHTaKTHas TOBEPXHOCTh, OCBOOOXKIEHHAs OT TIOKPBITHS  WIIU
HeoKpalleHHast). J[JMHa CoOeTMHUTEBHBIX IPOBOTHUKOB JIOJDKHA OBITh He OoJiee 25cM.

JIBepy [OJDKHBI HMMETh MEXaHU3MblI, O0OECIEeUMBAIOIINE BJIEKTPUUECKUIN
KOHTAKT C KOPITYCOM B 3aKPBITOM COCTOSIHMH 110 BCEMY IIEPUMETPY JABEPH.
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[IpucoenHeHne K CHCTEME YpaBHUBAHUS IOTCHIMAIOB ITOMEIICHUS
OCYILECTBIIIOT MPH TOMOIIM CBapKH WM OOJTOBOTO COCAMHEHUs (IPEayCMOTPETh
00a BapuanTa). JJo/KHO OBITH HE MeHee 4 TOUEK COCAMHECHHUH.

JIiss 3a3eMIIeHUs PAa3IUYHBIX DJIEMEHTOB, B TOM YHCIIE PE3EPBHBIX IKHUII
BTOPUYHBIX IIeTeH, JOJKHBI OBITh MPEIyCMOTPEHBI IIMHKH BIOJh OOKOBUH,
COEIMHEHHBIE C KOPIyCOM IKada.

8.6 3azeMienHue skpaHOB Kabemnei

DKpaHbl BTOPUYHBIX Kabelel ciaeayeT 3a3eMIIsITh C 000MX KOHIIOB.

Jlis  3a3eMJIeHHMs] DKpaHOB PEKOMEHIYeTCs HCIOIb30BaTh CHEIHAIbHBIC
3a)XUMBI WK pazbeMbl (cM. [Ipunoxenue E).

9 KadeapHast KaHAJIM3ALUA
9.1 O6mue MoJI0KEeHUS

9.1.1 Ha »51eKTpOCEeTEBbIX OO0BEKTAX MPUMEHSIOT CIEAYIOIIUEe OCHOBHBIE

BUJIbI KaOeJei (10 Ha3HAuEHHIO), KOTOPBIC MTPOKJIAIBIBAIOT 11O TeppUTOpUn PV

*  KOHTpOJIbHBIC Kabenu (lernu BTOPUYHONH KOMMYTAIINN);

e  Ka0eau CBS3Y,

e kalenmu Qs TUTaHUS TOCTOSHHBIM H  TEPEMEHHBIM  TOKOM
AIIEKTPOIPUBOAOB CUIIOBOTO 000PYIOBAHUS;

e cwioBskle kabenu 6-50B;

e  ka0enu COOCTBEHHBIX HYXk] (OCBEIICHUE, CBAPOYHBIC ITOCTHI U T.1);

*  kalenu BUICOHAOIIOCHNS, OXPAHHOUN U MOXKAPHOU CUTHATH3AIUN.

KonuyecTBo kabeneit, X MPOTSHKEHHOCTh M Tpacca MPOKIAJIKU 3aBUCUT OT
KOMIOHOBKH PY u konuuecTBa 060py10BaHuS.

Jlns mpoknanku kabenei Ha Tepputopur OPY mnpumeHsitor: kaOelbHbIC
KaHaJbl, JOTKH (3KeIe300€TOHHBIC M METAJUIMYECKue), Kopoba, TpyObl, KaOeabHbIE
ACTaKaJbl U HETIOCPEACTBEHHO MPOKJIaAKa KaOess B 3eMIle.

9.1.2 [IIpoekTupoBaHME€ M  MOHTaX KaOeJIbHOM  KaHAJIM3allUM  Ha
AIIEKTPOCETEBBIX OOBEKTAX OCYUIECTBISIOT B COOTBETCTBUM C HOPMATUBHBIMU
nokymentamu: IIYD (rmasa 2), CHull 3.05.06-85 QiekTpoTeXHUYECKHE
yCTporcTBa» W MeToANYecKUMU MaTepuaiamu, pa3paOOTaHHBIMH BEAYITUMU
npoekTHbIME opranuzanusmu (ICII, TOIT u np.).

YcnoBus DMC 10JDKHBI OBITH BBITIOJIHEHBI I BceX BUJIOB (10 HA3HAYCHHUIO)
BTOPHYHBIX KaOeleH.

9.1.4 YpoBHM HaBEACHHBIX HMIYJbCHBIX IMOMEX MPU yaapax MOJHUU B
MOJIHH€OTBOJbI, KOMMYyTanusx #u K3 B TMepBUYHBIX IIEMAX 3aBUCAT OT
pacmoyIOKEHUsT TpacChl MPOKJIAJAKUM BTOPUUYHBIX Kabeyned 1O OTHOLIEHUIO K
NEPBUYHBIM IIEMSIM M MOJIHUCOTBOJIAM, TUIAa KaOeNbHOW KaHanu3amuu (JIOTKH,
KaHaJbl, TOHHEIM) W TUNa Kabeneid (C PKpaHOM, METaUTUYECKOH 000JI0YKOM,
OpoHei).

9.1.5Tpaccel BTOpUYHBIX KaOesel cieayeT MpoKIIaabiBaTh, 10 BO3MOXKHOCTH,
NEPHEHANKYJIAPHO IIIMHAM MEPBUYHBIX 1I€TIeH, HA MAKCUMAaJIbHOM YJaJI€HUH OT LIUH
NEPBUYHBIX IENIEH U MOJIHUEOTBO/IOB.
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Koadduiment skpanHupoBaHUs OT HMIIYJIBCHBIX 3JIEKTPOMArHUTHBIX MOJEH
MOBBINIAETCA TPHU MPOKJIaJAKe Kabeiel B KaOeIbHBIX KaHajdaX WIM TYHHEISX.
HauGonbimuit ekt sxpaHupoBaHUS JTOCTUTASTCS MPHU MPOKIIAIKe Kadeaeh HuKe
3a3eMJIMTEIIEN.

9.1.6 Pa3paboTka MPOEKTHOI'O PEIICHUs MO KaOeIbHOW KaHajau3aluu (Tpacca
NPOKJIAJKH, THIT KaOETbHOW KaHaIM3aIlul, TUI Kabesei) JomkHa OBITh BBITIOJTHEHA
TaKUM 00pa3oM, 4TOOBI BO3MOKHBIN YPOBEHb WMMITYJILCHBIX MOMEX HE MPEBBIIIAI
JIOTTYCTUMBIX 3HAYCHUU (ammexTpudecKast MIPOYHOCTh W30JISIIAN u
IIOMEXOYCTOMYUBOCTh BTOPHUYHOTO 0OOpyaoBaHus). I[IpuOimKeHHBIE OICHKU
YPOBHSI MMMYJbCHBIX IOMEX JEJaloT Ha OCHOBAaHWUW JaHHBIX, NPHUBEACHHBIX B
[Mpunoxxenun J[. Jlns mpoexkTupyemon KaOelbHON KaHaTU3allud OKOHYATENIbHOE
pelieHrue MOXKET ObITh MPUHSITO TOJBKO IMOCJE MPOBEICHUS PACUETOB C MOMOUIBIO
KOMIIBIOTEpHOI mporpammsl (cM. [Ipuioxenue I).

Ecnu npu TexmepeBOOPYKEHUM HCHOJB3YIOT CYIIECTBYIONIYI0 KaOeIbHYIO
KaHAJIM3AIMI0, TO OIpe/AelieHne BbIMONHEHHUS YyciaoBud OMC H0MKHO OBIThH
OCYUIECTBJIEHO TMPU TMPOBEAECHUU OOCJIENOBAHMUS Ha »dTarne MNPEeaIpPOEeKTHBIX
u3bickanuil B cootBercTBuM ¢ CO 34.35.311-2004.

9.2 MeTtoauka pacyera UMIYJbCHBIX OMeX, HABOJMMBIX BO BTOPHUYHBIX
HensiX Npu KOPOTKUX 3aMbIKAHUAX U KOMMYTAUMSAX B NEPBUYHBIX HENsX

9.2.1PacyeTbl UMITYJILCHBIX IIOMEX BO BTOPHYHBIX LEMsIX (IPU KOMMYTAIHAX
K3 B mepBHYHBIX IEMsIX) PEKOMEHIYETCs MPOBOAMUTH C IMOMOIIBIO KOMITBIOTEPHOMN
nporpammel (cM. [punoxenue I).

9.2.2 Heo6X0AMMBIMU JTaHHBIMU JJIS PACYETHOTO OIpPEIETICHHS] UMITYJIbCHBIX
noMeX, OOYCJIOBIEHHBIX TMEPEXOAHBIMU TMPOIECCAMU B TEPBUYHBIX IIETISX,
SBIIIIOTCA:  DJIEKTpPUYECKAas OINEpaTHBHAs CXEMa JJIEKTPOCETEBOrO0  OOBEKTa,
yIOeNbHOE  CONPOTHBICHHWE  TpyHTa  (TCODNIEKTPUYECKUil  paspes);  IUIaH
PacroJoKeHUs] IEPBUYHOrO 000PYOBaHMsI, BHICOTA 0JIBECA OIIMHOBKU BBICOKOIO
HaOpsDKEHUs, COCTaB, pAaCIOJIOKEHWE BTOPUYHOTO OOOpYyNOBaHUS U IIJIaH
Ka0eNbHBIX CBSI3€H C CUIIOBBIM 00OPY/I0BaHUEM.

B kayecTBe MCXOAHBIX JaHHBIX CIEAYET NPHUHATH [EPBOHAYAIBHOE
IIPOEKTHOE pelIeHNe N0 KaOeIbHON KaHaIU3aluu.

9.2.3B KOMIBIOTEPHON IpOrpaMMe HEOOXOAMMO CMOIETUPOBATH HOPMAIBHYIO
OTEpPaTHUBHYIO CXEMY MEPBUYHBIX LEMEH MpH MOMOIIM eMKOCTed 000pyn0BaHus Ha
3eMJII0 M OIIMHOBKH, a TaKX€ BTOPUYHBIC KaOeiaH, MPOJIOKEHHBIE MO KaOEeIbHBIM
TpaccaMm OT CHJIOBOTO OOOPYAOBaHUS IO PEICHHOT0 MIUTA WU APYTrOTro MOMEIEHUs
C BTOPUYHBIM 000pYyI0BaHUEM.

B pacuetHoil Monenu nomyckaeTcsi paccMaTpuBaTh OAHY (a3y MEepBUYHBIX
nenei, ommkaliryro K Ka0elbHbIM TpaccaM. BropuuHble kabenn pacnojararor Ha
IOBEPXHOCTU 3emiid, 0e3 skpaHa. Ha ommHOBKEe M 00OpynOBaHUM 3aJal0T B
HOMMHAJILHOE aMIUIUTYAHOE (Pa3HOE HAIPSKEHHE.

B cxeme 3amemienusi mepBuuHOW uenu (B y3ne) monenupyrores K3 wu
IPOBOAMUTCA pacyeT MepexofgHoro mpouecca. JIoMKHBI OBITH  OIpENETIEHbI
AMIUINTYTHO-YAaCTOTHBIE XapaKTEPUCTUKU UMITYJIbCHBIX TOKOB B IEPBUYHBIX LEMAX
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¥ HauOoJbIllee pacueTHOE 3HAYCHUE HANpPsDKEHUs, BO3JEHCTBYIOIIEEe HA M3OJISAIHIO
Kabeneil 1 BXOJbl BTOPUYHOrO 0OOpynoBaHus. Pacuer ciieayeT MpOBOAWUTH IS
Heckonbkux Touyek K3, ompenenss Hambonee omacHbld ciyyail. Kak mpaswuio,
JOCTAaTOYHO MpoBecTH pacueT ais 4-5touek K3.

9.2.4 PaccunTaHHble 3HAUYEHUS HABEICHHBIX HMITYJIbCHBIX HANPSKCHUN B
KalelnsiX cleayeT IMepecuuTaTb C Y4eToM KO3(pPUIMEHTa SKpaHUPOBAHUS.
AMIUIUTYAa UMITYJIbCHBIX HAMPSHKEHUI 00paTHO MPONOPIHOHaTIbHA KOAPPUIIUEHTY
DKPAHUPOBAHMS. OO0t KO3(pPUIUEHT SKpaHUPOBAHUS MOJIy4arOT
nepeMHOKeHHEM KO3 (QUIIMEHTOB OTACIbHBIX JIEMEHTOB.

[IpuOnmkeHHble HaWMEHBIINE 3HAYEHUS KOI(PPHUIMEHTOB HSKPAHUPOBAHMS
npuBeneHbl B Tabmuue 3. bonee TouHbIe 3HAYEHMs, C YYETOM YaCTOTHBIX
XapaKTEePUCTUK HMMITYyJbCHBIX TOKOB B IMEPBHYHBIX LEMAX, MOKHO IMOJIYYUTH IO
3aBHCHUMOCTSIM, NPUBeIeHHBIM B [IpuinoskeHun 3 1M pacueToM.

Tabnuua 3
KoaddunmenTs! 3xpannpoBanust kadeneh u kabeIbHBIX KOHCTPYKITUH

KabenbHast KOHCTpYKIIHS MuHuMansHbIN KOG QHUITHEHT
SKpaHUPOBaHUS, 0.€.
HeskpanupoBaHHbIi ka0elnb, 5KpaHUPOBaHHBIH 1
Kabellb C 3a3eMJICHHEM DKPaHa C OJIHOW CTOPOHBHI.
DOKpaHMPOBAHHBINA Kabelb C 3a3eMJICHHEM dKpaHa 10
C IByX CTOPOH.
Kene3006eTOHHBIH JOTOK 10 MOBEPXHOCTH 3€MIIH 1
[{enpHOMETAIUINYECKU, DTIEKTPUYECKH 4
HETIPEPHIBHBINA KabeIbHBIN KOPOO.
[Tonmy3arnyOaeHHbIH 1 TOA3eMHBIN KaOeIbHbIH 10
KaHal.
KaGenpHbIl TOHHEI. 20

[Ipu ompeneneHnyn HAMOONBIIETO BO3MOXXHOTO YPOBHS TIOMEX CJEIyeT
YYUTHIBATh TIOMEXH, MEpEeJaIoNuecs Ha BXOJbl 000pPYIOBaHUS H3-3a TMOIBEMA
UMITYJIbCHOTO MOTeHIrana Ha 3Y.

9.2.5 Pacuerhl moMeX MNpW KOMMYTallUSX B TICPBUYHBIX IIETSAX CIEIYET
BBHITIOJIHATHh aHaJorn4yHo 1. 9.2.3.B mporpamMmme J0MKHBI OBITH 3aJIaHBI OTEpaIluu
BKJIIFOUCHUS W  OTKIIOYeHHS. PexomeHayeTrcs paccmaTpuBaTh BCE  BHJIBI
KOMMYTalluid, BO3MOXKHbIE B JaHHOM cxeme. Haumbosee pacnpocTpaHeHHBIMU
SIBJISTFOTCSL -

* Brmouenune  (OTKJIIOUEHHWE)  pasbeAuHHUTENS  (IPU  OTKIFOYEHHOM
BBIKJIFOYATEJIC).

* Bxirouenue (OTKJIIOYEHHE) BBIKJIIOUATENS - Iojgavya (CHATHE) HAMPSKCHHS
Ha TIPUCOCTUHEHNE WIH 00XOJHYIO CUCTEMY IITHH.

[Tpu pa3paboTke poeKTa TEXIEPEBOOPYKEHUS JEHCTBYIOIIETO
AIIEKTPOCETEBOTO O0BEKTa Ha JTame MPEANPOCKTHBIX H3bICKAHUM JOMYCKaeTCs
OTpe/ie]ICHNE ypOBHA HMIYJIbCHBIX TMMOMEX Tpu KomMmyTamusx u K3
9KCIIEPUMEHTAIBHO (HATYPHBIC I UMUTAIIMOHHBIC SKCIIEPHUMEHTHI).
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9.2.6 PacueTHble 3HAYEHUS UMITYJICHBIX HAMPSHKEHUM HEOOXOIUMO CPaBHUTh
C JONMYCTUMBIM 3HaueHHeM Juis ammaparypbl (cM. [Ipunoxxenue B), TeM cambiM,
MIPOBEPSATH BhINMOJHEHHE TpeOoBaHuit OMC.

Ecmu tpeboBanust DMC He BBINONHSIOTCS (pacyeTHbIC 3HAYCHHS BBIIIEC
JIOMYCTUMBIX), TO JUUISl CHUYKCHHSI YPOBHS UMITYJIbCHBIX TTOMEX B KaOCIbHBIX JIMHUSIX
cleyeT IPUMEHUTh KaKoe-IM0O U3 HIDKE YKa3aHHBIX MEPOIPHUSATHI M0 CHUKCHHUIO
YPOBHSI UMITYJICHBIX TIOMEX.

JIonoaHUTENBHOE SKPaHUPOBAHUE KAOEIbHBIX TPACC:

* nmpuMeHeHHWe Kabemedd ¢ Ooysiee  BBICOKUM  KOX(h(UIIMEHTOM
skpanupoBanus (cMm. [Ipunoxenue 3);

* [MpPUMEHEHHE KaOeNIbHBIX JIOTKOB, 00€CIEUMBAIONIMX JOMOIHUTEIBHOE
SKPaHUPOBAHUE (C BCTPOCHHOW CETKOW WIIH IETbHOMETAIUTMYECKUE);

*  mpokjiaaka kabenei B TpyOax, OpoHEIIaHrax.

VY manexnne ot OIMHOBKH PVY:

*  pa3MelICHHE HUXKE MOBEPXHOCTH 3eMJTH (B KaOEIbHBIX KaHAIaX);

*  yYBEJIMUYCHHUE PACCTOSHHS (B TUIAHE) MEXKIY OTICIBbHBIMH yYaCTKaMH
Ka0eJIbHOW TPACChl M MAPAJLICIBbHBIM UM YYaCTKAMH OIIMHOBKU (CHCTEMBI IIUH WA
omuHoBKU T, AT, KOHIEHCATOPOB);

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

* TpUMEHEHHE TIIyOOKMX KaOENbHBIX KOMMYHHKAIMid (3ariyOieHHbIE
KaHaJIbl, TOHHEJIN);

*  HCMOJb30BAHME CHEIHAIbHBIX KaOEIbHBIX TPACC, MPOXOIAIIMX B 00X0/1
PY wunM mnepneHIuKyJIspHO OIIMHOBKE, JUIS OTACIbHBIX Iened (JIoKaibHas
KOMIBIOTEpPHAs] C€Th, HMHTEP(HENHCHl CBSI3M TMOXAPHOM CHUTHAIM3AIMM, LEMu
TEXHOJIOTUIECKOTO BHICOHAOIIOICHYS);

BricTaBnenue crneuuanbHBIX TpeOOBaHMI MPOU3BOAUTENSIM ammaparypbl IO
YBEJIMYEHHIO YPOBHS IOMEXOYCTOWYNBOCTH YCTPOMCTB.

[lpn Hanmuum aByx (uiam Oosiee) BO3MOXKHBIX Tpacc CIEAyeT BBIOMpATH TY,
KOTOpast pacroiiaraercsi qanpiie (B IjiaHe) OT OMMHOBKY. [Ipu 3TOM HanOOIbIIETO
OTHAJICHUS CleAyeT Jo0mBaTbcs (B TMOpPSOKE YMEHBIICHHS BIHSHUS) OT
napaielbHO  WAYUIMX  CUCTEM  IIWH,  OIIMHOBKM  TpaHC(OpMaTOpoOB,
aBTOTpaHCc(POPMATOPOB, APYrUX HambOJEe MPOTSHKEHHBIX OTPE3KOB OIIMHOBKHU. U3
JIBYX OJMHAKOBBIX Tpacc CIJEeAyeT BbIOUpaTh Tpaccy, KoTopas Ha OoJibliel
NPOTSHKEHHOCTH — PACMONIOKEHA  MEPHNEeHIUKYJISIpHO  OmKallliuM — oTpe3kam
OILIMHOBKH.

9.2.711pu npokiagke BTOPUYHBIX Kabenei nmo tepputopuu PY HeoOxoammo
OPUMEHATh Kabelu ¢ SKpaHOM, METAJUIMYeCKOl 000J0uKkoi win OpoHEH.
[TpumeHneHre HEAKPAHUPOBAHHBIX Kabemei TOIKHO ObITh 000OCHOBAHO PACYETOM.

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

9.2.8 VYcraHoBka  YCTPOWCTB MO  OTPaHUYEHHUIO  HMMITYJIbCHBIX
NEPEeHAIPSHKEHUI BO BTOPUYHBIX IIETSIX MPUMEHSIETCS B UCKIIOUUTEIbHBIX CIIydasx.
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BriOop Takux yCTpOHCTB M pelieHHne 00 WX TNPUMEHCHHH JOJKHBI OBITh
OCYIIECTBJCHB HAa OCHOBAaHWU CIICIIMAILHON pa3paboTku. [Ipu BBITOTHEHUH
IIPOEKTa YCTAHOBKH YCTPOWCTB 1O OTPAHUYCHHIO HMMITYJIbCHBIX IepEHAIPSKCHUN
HE0OXO0MMO TTOKa3aTh, YTO YCTaHABIMBACMbIC YCTPOWCTBA HE BIUSIOT HA MOJIC3HBIN
CUTHAJI M HE CHIDKAIOT HAJEKHOCTH PabOThI BTOPUYHOTO 00OpymoBaHMs. Takxke
JOJDKHBI OBITH TaHBI YKA3aHUS TI0 00CITY>)KHBAHUIO YCTPOUCTB B SKCIUTYaTallUH.

9.2.9 [Ipokiagky KOHTPOJBbHBIX M CHJIOBBIX Kabened 1o oOmiedt Tpacce
PEKOMEHIyeTCsl  BBIMOJHATH HA  OMPEICICHHOM paccTostHuH. Jlomyctumoe
pacCTOSIHME 3aBUCUT OT THWIIA, Ha3HAYEHUS KaOEIbHBIX JIMHUWA M OMpPENeIseTcs
pacdeToMm.

PexomenmyeTcss MpoKIaabpIBaTh KOHTPOJIBHBIE KaOEIM HAa PACCTOSHUU HE
MEHEE:

0,25 — 1o cunoeix kabeneit 0,4 kB, Tok K3 B KOTOpBIX HE MpeBBIIIAET
1kA, He WCIOJIB3yEeMBIX JJIS MUTAHUS OTPEOUTENECH Ha MOJIHUEOTBOAAX.

0,6 M — o apyrux cuinoBsix kadeneit 1o 1 kB,

1,2 M - o cunoBeIx kabenei Beimnie 1 kB.

10 Moanue3amura

10.1 MonHue3amuTHBIE YCTPOWCTBA HA  DJIEKTPOCETEBBIX  O00BEKTAX
o0OecreuynBaroT 3alIUTy 000pYyIOBaHUs, 3JaHUM U COOPYKEHUI OT MPSIMBIX YAapOB
MOJIHUHU. DJEKTPOMAarHuTHOE BO3JEHUCTBHE MOJIHUM Ha BTOPUYHOE OOOpYyIOBaHUE
CJIeTyeT OMPENENATh IPH yAapaX MOJIHUU B MOJHUEOTBO/IBI.

10.2 HopmupyeMblMH  mapaMeTpamMH TpU  OMNPEICICHUU  ypOBHEH
3JIEKTPOMArHUTHBIX BO3JACUCTBUI MOJIHUY IPUHUMAIOT:

- HaNpsHKEHHOCTh HMMITYJIBCHOIO MAarHMTHOTO TOJII B MECTaxX pa3MeIleHUus
BTOPUYHOTO 000pPYIOBaHMUS;

- HampspKEHHE Ha TOKOOTBOAAX M 3Y MOJIHMEOTBOJIOB B MECTaxX MPOKIIAJKH
BTOPHYHBIX Kabesei;

- HaBE/ICHHBIE BO BTOPUYHBIX IEMSIX UMITYJIbCHBIE HANPSKESHHUS.

HawuOonpiiee 3HaueHHWE HANPsSHKEHHOCTU HMITYJIbCHOTO MarHUTHOTO TOJISL B
MecTaxX pa3MeIleHHs BTOPUYHOTO 00OpyAoBaHUs He NoJDkHO mpesbimath 300A/M
(cMm. Ipunoxenue B).

Haubonbiiee nHampsbkeHHMe Ha TOKOOTBOAaX M 3Y MOJHHUEOTBOAOB IIO
OTHOIICHUIO K BTOPUYHBIM KaOesiM He JOJHKHO MPEBBIIIATh 3HAYCHHS HAPSKEHUS
3IIEKTPUYECKOr0 Mpo0osi ¢ TOKOOTBOAOB U 3Y Ha kabemu. CpenHiowo
HANPSHKEHHOCTh dJIeKTpudeckoro mpobost B rpyHTe npunmMator 30kB/Mm, a B
Bo3ayxe - S0&kB/M ([12], Ilpwioxkenne A). HamnpsokeHHOCTH 3JIEKTPUYECKOTO
npo6os 1o moBepxHoctu 3emsid mpuanMaroT 10kB/m ([13], [Tpmtokenne A).

[lpy mpoXOoXIEeHUH Tpacchl BTOPUYHBIX KaOened BOJIM3M MOJIHUEOTBOJIOB
BO3MOXEH Mpoboil wu3omauumu Kkabeneld W3-3a BBICOKOTO IOTEHIMAla Ha
noBepxHocTH 3eMid. CpeiHIO  HAMpPsDKEHHOCTh  DIEKTPUYECKOro  Mpobost
U30JUN  Kaleneld NPUHUMAIOT B COOTBETCTBUU C JAHHBIMU HPOU3BOIUTENS
(mammpumep, ais kadeneit Tuna KBBI™ He 6ostee 15¢B/mm).
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HauGosnbiiee 3HaueHWE UMITYJIBCHOTO IMOTEHIMAajla, BBIHOCUMOTO 1o 3Y B
TOYKM 3a3eMJICHHUS BTOPUYHBIX Iiered (e TOKa W HANpsDKCHUs), HE JIOJDKHO
NPEBBIIIATh UCHBITATEIbHOE HampspkeHue (C ydeToM KoddduimeHTa ocinabieHus
IpH MPOXOXKIACHUU uMmIyiabca or PY mgo PII[) BTopmunHoro oGopymoBanus (CM.
[Mpunoxxenune b, 1a61.6.1 11.7). KoaddunmeHt ocnadiieHus onpeaeisieTcss pacieToM
C TIOMOIIBI0 KOMIbIOTepHOU mporpammbl (cm. [Ipumoxkenue I'). [yt BTOpuvHBIX
Lener, KOTOpbIe HE 3a3eMIItoTcs Ha PY, MMOyJbCHBIM MOTEHUHMAN HE JOJDKEH
npesbimiath 10kB. Hanmenbiee 3nauenne xodgduienta ocnadiaeHus A TaKux
riernei mpuHUMaroT paBHbM 10.

HaBenennpie OT MOJHUM UMITYJIbCHBIE HAMPSHKEHUS BO BTOPUYHBIX IIETISIX HE
JOJDKHBI ~ TIPEBBHINIATh 3HAYCHWM WCIBITATENBHBIX HAMPSHKEHUH BTOPUYHOTO
00opy0BaHus HA TIOMEX0yCcTOHYMBOCTh (cM. [Ipunoxenne b, Tadb1.b.11.7).

Hopmupyemble mnapameTpbl TOKa MOJHUHM Ui MPUHITBIX  ypOBHEU
HaJIC)KHOCTH 3aIUThI MPUBECHBI B Ta0Ouax 4 u 5.

Tabmmma 4
HapaMCTpI)I TOKa IOJIOKUTEILHON MOJIHUHA
[TapameTpsl TOKa YpoBeHb 3alLUTHI
I I " - 1v
MaxkcumansHoe 3HadeHue |y, KA 200 150 100
JlmutensHOCTh pponTa Ty, MKC 10 10 10
JlmuTenbHOCTh UMITyibca To, MKC 350 350 350
3apsn Qs, K 100 75 50
VY nensnas sueprus W/R, M]JIx/OMm 10 5,6 2,5
Ta0Omuma 5

HapaMCTpI)I IMOBTOPHBIX UMITYJIbCOB TOKaA OTpI/IHaTCJ'IBHOI‘/JI MOJIHUH

[TapameTpsl TOKa YpoBeHb 3aIUTHI
I Il -1
MaxkcumansHoe 3HadeHue |y, KA 50 37,5 25
JlmurensHOCTh (hpoHTa T, MKC 0,25 0,25 0,25
JnuTensHOCTh UMITyibca To, MKC 100 100 100
Cpenusis kpyrusna di/dt, KA/MKC 200 150 100

Jlna snektpocereBbix 00BEKTOB B coorBercTBUUM ¢ CO153-34.21.122-2003
pPEKOMEHIyeTCsl, KaK MpaBHIO, MPUHUMATh YPOBEHb HaJexXHOCTH 3amuThl V. Jlns
30JaHUN U COOPYKEHUH, paCIHOJOKEHHBIX Ha 3JIEKTPOCETEBOM OOBEKTE, II0
YCIOBUSIM B3pBIBO- U TMOXAPOOMACHOCTH, a TaKXe MO TPeOOBAHMSIM HAJEKHOTO
(GYHKIIMOHUPOBaHUS OOBEKTAa MOTYT OBITh NPHUHATH 0OO0Jiee BBICOKHE YPOBHH
HAC)KHOCTH 3aILUTHI.

10.3 HeobxoauMple HMCXOJHBIE JaHHBIE JJIS OMpEACICHUS HABOJAUMBIX BO
BTOPUYHBIX LEMSAX UMITYJIBCHBIX TIOMEX M MOTEHIMAJIOB Ha 3Y IpH yAapax MOJHUU
B MOJIHHE€OTBO/IBI:
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*  XapaKTEePUCTHKH IEKTPHUECKON CTPYKTYPHI TPYHTA;

* IUIAH pACIOJIOKEHUS MOJHHEOTBOJIOB, 3/aHUH U COOpPY)KEHHUH Ha
TEPPUTOPHUH DIEKTPOCETEBOTO OOBEKTA;

e cBeleHHS O KaOenpbHOW KaHanmm3amuu (Tpacca, TWUN KaOeneH, BHI
KaOeIbHON KaHAJIU3aIUH).

JlanHble 00 AMEKTPUYECKON CTPYKType TPYHTa JOJDKHBI OBITH OMpPECICHBI B
XOJI€ PEAMPOCKTHBIX H3bICKAHHH.

[lpy  BBHIMOJHEHUH TMPOEKTa  PEKOHCTPYKIMH  (TEXIEPEBOOPYKCHHS)
AIIEKTPOCETEBOTO OOBEKTa Ha dTame MPEANPOCKTHBIX HW3BICKAaHWN TOJIKHA OBITh
orpezeNieHa UCTIOTHUTEIbHAS CXeMa 3a3eMIISIOIIEr0 yCTPOMCTRA.

10.4. PaccTossHHS OT MOJIHHE€OTBOJIOB (TOKOOTBOJIOB) JIO MECTa yYCTaHOBKH
BTOPUYHOTO OOOPYAOBAHUSA MO YCJIOBUIO BO3JIEHCTBUS UMIYJIbCHBIX MarHUTHBIX
MOJIeH CJEeIyeT pPacCUYUTHIBATH C IOMOIIBIO KOMITBIOTEPHOW MporpamMmmbl (CM.
[Mpunoxenune ') wim npuOIMKEHHO IO BRIPAXKEHUIO:

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

rae L - Ge3omacHOe paccTosiHuE OT MOJHHETPUEMHUKA MU TOKOOTBOJA IO
MECTa YyCTaHOBKHM BTOPUYHOTO 000pya0BaHUS (M);

. - Tok MotHHH (A);

Huon - JomycTumas A 0O0OpYyIOBaHMSI HANPSHKEHHOCTh HMITYJIBCHOTO
MarHUTHOTO TIOJIS.

Kixp - KO3pOUIHIEHT 3kpaHupoBanus (0CIa0IeHUs TOJI).

Koadduiment skpaHupoBaHHs MOXKHO ONPEAENIUTh IO 3aBHCHUMOCTSIM,
npuBeAeHHBIM B [Iprmoxernn 3.

B Ttex caywasx, korma IS TPUHATBIX TMPOEKTHBIX PENICHUH YPOBHU
VUMITYJIbCHBIX MAarHUTHBIX TTOJIEH MPEBBINIAIOT JOMYCTUMbIC 3HAYEHUS, HEOOXOIUMO
U3MEHUTh MECTO pPa3MEIIECHUS MOJIHUEOTBOJOB (TOKOOTBOJIOB) WJIM BBIMOJHUTH
JIOTIOJTHUTEIHFHOE DKPAHUPOBAHUE TIOMEIICHU.

10.5PaccTosiHus OT MOJIHUEOTBOJIOB JIO KaOEIbHBIX KOMMYHHUKAIIUH JTOKHO
OBITh OMpENEICHO W3 YCJIOBHSA, YTO HMMITYJIbCHBIE TOMEXH TPH yaapax MOJHUH,
HABOJMMBIE BO BTOPUYHBIX IETMSIX, HE OYAYyT MPEBBINIATH IOMYCTHMbBIE yYPOBHU
(m.10.2).

PacueTsl momMex peKOMEHAYeTCsl MPOBOAUTH C TOMOIIbIO KOMITBIOTEPHOM
nporpamMmmbl  (cMm. ITlpumokenune I'). AMIumMTyna HaBEJACHHBIX HMITYJIbCHBIX
HanpsDKEHUH 00paTHO MPOMOPILUOHANBEHA KOAPPUIIUEHTY dKpaHupoBaHus. OOmuit
KOA(PGUIIMEHT HKPAHUPOBAHHUS TMOJYyYalOT TMEPEMHOKEHHEM KO3 (PUIIMEeHTOB
OTJICbHBIX AJIEMEHTOB. 3HauUeHUs KOAPPUIMEHTOB IKPAHUPOBAHUS IMOIYYAIOT IO
3aBUCUMOCTSIM, pUBeIeHHBIM B [Ipuiokennu 3, Wim pacuyeTom.

JInst CHWKEHHSI YPOBHS HMITYJICHBIX ITOMEX PEKOMEHIYETCS MPUMEHUTH
OJIHO W3 CIICAYIOIIUX MEPONPHUSATHI. U3MEHUTh TPACCy MPOKIATKH BTOPUYHBIX
Kabesieil Wi MeCTO pa3MeIleHUs] MOJHUEOTBOOB (TOKOOTBOJIORB); MPHUHSITH MEPhI
0 yBEIMYEHUIO KOd(Q(UIMEHTa OSKpaHUPOBaHUA KaOeapbHOW KaHaIW3alluu
(mpoknazka B KaOeNbHBIX KaHajlaX, METAUIMYECKUX Kopobax WIM TpyoOax,
npUMeHeHne KaOejed ¢ 0ojiee BBICOKMM KOI(PPHUIMEHTOM SKpPaHHUPOBAHUS);
YCTAaHOBUTh BO BTOPUYHBIX IIEMSIX YCTPOWCTBA OTrPAaHUYCHHS HWMITYJIBCHBIX
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MEpEHANPSKECHUM.

VYerpoiicTBa 0 OrpaHUYEHUIO UMITYJIbCHBIX MEPEHANPS)KEHUN BO BTOPUYHBIX
LEMsAX MPUMEHSIOT B MCKIIOYUTENBHBIX cliydasx. BpiOOp Takux yCTpOWCTB U
peumieHue 00 WX NPUMEHEHUM JOJKHBI OBITh OCYILECTBJIEHBI HAa OCHOBAaHUU
CHelUaIbHON pa3pabOTKHU.

10.6 Pacuetsl moreHnmanoB Ha 3Y mpu ygape MOJHHUH B MOJHHEOTBOA
PEKOMEHAYETCSI TPOBOIUTH C TOMOIIBI0 KOMIBIOTEPHOW TMPOTpaMMbl  (CM.
[Tpunoxxenue I'). Tlpu pa3paboTke MPOEKTa TEXIIEPEBOOPYKEHHUS paclpeiciieHrue
NOTEHIMAIOB Ha 3Y MOXKET ONpPENeNsAThCA Ha ATale MPEINPOEKTHBIX M3bICKAaHUI
DKCHEPUMEHTAIBHO METOJOM HMMHMTALUMOHHOTO MOJEIMPOBAHUS B COOTBETCTBUU C
CO 34.35.311.2004.

B Tex ciywasix, Koraa ajis NpUHSATHIX YCIIOBUW HE BBITIOJIHAIOTCS TPEOOBaAHUS
M0 YPOBHSAM MUMITYJIbCHBIX TOMEX WJIM 10 YCIOBUIO 0OPAaTHOTO MepekphITHs ¢ 3Y Ha
ka0enu HeoOXOIUMO TPUMEHUTH OJTHO U3 YKA3aHHBIX HIXKE MEPOIPUSITHI:

- CHU3UTh HUMIYJbCHOE CONPOTHUBIECHUE 3Y MOJHHUEOTBOJA, MPOKJIAIbIBAS
JOTIOJIHUTENBHO 3a3€MIIMTENM U 3a3EMJISFOIINE IPOBOIHUKY;

- U3MEHUTH TPacCy MPOKIAIKN BTOPUYHBIX KaOemeH;

- U3MEHUTHh MECTO Pa3MELICHHUS MOJHHUEOTBOIOB (TOKOOTBOIOB).

[locne peanuzanyu yKa3aHHBIX MEPOIPUATHH IOBTOPHO CIENYET NMPOBECTH
pacyeTsl.

10.7 {nst 3a1MThl OT BTOPUYHBIX BO3JECHCTBUI MOJHHH, MIPU MPUMEHEHUH B
KA4eCTBE MOJIHUEIIPUEMHHMKA CETKHM, HA 3JaHUSAX PEKOMEHIYETCS HCIOJIb30BaTh
METAJUIMYECKUE KOHCTPYKLMM 3JaHUW B KayeCTBE TOKOOTBOJOB, 3a3€MIIIOLINX
IIPOBOJAHUKOB U 3a3€MJIMTENEN CUCTEMBI MOJTHUE3AIUTHI.

Jnst  3maHuid ¢ Keyne300€TOHHBIMM — KOHCTPYKIHUSMH — HEOOXOJIHUMO
MaKCUMAJIbBHO  HCIIOJb30BaTh  €CTECTBEHHBIE  DJIEMEHThl. B kaudecTBe
MOJIHME3AIIUTHBIX 3a3€MJIUTENIEH MCIOJIb30BaATh KEI€300€TOHHbIE (PYHIAMEHTHI
31aHMM W BHEUIHUE 3a3eMJIUTENM DJEKTPOCETeBOro o00bekTa. B kayecTBe
TOKOOTBOJIOB MCIIOJIb30BATh CTAIBHBIC KApKAChl 31aHUH (CTaJbHBIC KOJIOHBI, (hepMbl
U  Oayku). MonHuEenpueMHY0 4acThb 3JaHUM  CIEAYET BBIIOJHUTH U3
UCKYCCTBEHHBIX MOJHHEIIPUEMHUKOB B BHIE «CETKH» U (MJIM) CTEPIKHEBBIX
MOJIHUETIPUEMHUKOB B COOTBETCTBUE C TPEOOBAHUSIMH HOPMATHUBHBIX JOKYMEHTOB.
OObecneynTh AIEKTPUUYECKYI0 HEMPEPBHIBHOCTh CTANBHOTO Kapkaca W (yHIaMeHTa
3[IaHUS CIEAYIOIIMMU CIIOCOOAMHU:

- He MeHee 50% coeanHEHUN apMaTypHBIX CTEpXKHEW (pyHAaMEHTa MEXIy
c000¥ BBITIOJIHUTH CBAPKOW WJTU BS3KOM MPOBOJIOKO;

- BBINOJHATH CBAapOYHOE COEAUHEHHE BCEX CTAJIBHBIX KOJOH 3aHUs C
apMaTypoi ero xene300€TOHHOro (PyHIaMeHTa,;

- BBIMIOJIHUTh CBAPOYHOE WM OOJITOBOE COEIUMHEHHE BCEX CTAJbHBIX KOJIOH
3/1aHUSI C PACTIOJIOKEHHBIMU MO/ KPBIIIEH MONEpeYHbIMU (hepMaMu;

- BBINIOJIHUTH CBApOYHOE WUJIM OOJITOBOE COEJUMHEHUE MOIEpeUHbIX (PepM C
POJIOJIbHBIMU OaTKaMHU.

Ecnu B 37aHUN IPUMEHSIOTCSI HE CTAJIbHBIE, a JKeJIe300€TOHHbIE KOJIOHBI, TO B
KaXXJIO0W KOJIOHE MO BCEl ee BBICOTE HEOOXOAMMO O0ECTEeYUTh AIIEKTPUUYECKYIO
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HEIMPEPHIBHOCTh HE MEHEee 2-X apMaTypHbIX CTEP)KHEH, KOTOphle M CJeayeT
NPUCOEIUHATh K apMarype (QyHnameHta U (epmam. YacTb pacrosioxKEHHBIX MO
NEPUMETPY 37aHUsl CTAIBHBIX KOJOHH MNPHUCOECIUHUTH MPOBOJHUKAMH K BHEIIHEMY
3a3€MJIUTENI0  JJIEKTpOceTeBOro  oObekTa. CpelHee  pacCTOSIHUE — MEXIY
NPUCOCIMHAEMBIMUA K 3a3€MJIMTENI0 KOJIOHHAMM JIOJDKHO ObIThb He Oonee 20 wm.
CoeanHUTh TOPU3OHTATBHBIE MOJTHUETTPUEMHBIC TIPOBOAHUKH, TPOKIIAIBIBAEMBIE 110
NEePUMETPY KpBIIIM, C KOJIOHHAMHU 3JaHus. PaccTossHME MEXIy TOYKaMu
npucoeMHeHuH - He 6omee 20 M.

[IManponzonsinuio GyHIaMEHTa 3IaHUS CIEAYET BBIMOIHATH OMTYMHBIMU WJTH
OWTYMHO-JTATEKCHBIMH TOKPBITUSIMH. [IprMeHeHne MOTMMEPHBIX TMOKPBITHA TPH
WCIIOJI30BAaHUU (yHIAMEHTa 3aHUS B KauyeCTBE MOJHHME3ANIUTHOTO 3a3eMIIATENS
HE J0MYCKAeTCH.

[Ipy HanMuMK HECKOJbKHUX 3JaHUM, MEXAY KOTOPBIMH IPOJIOKEHbI
BTOpPUYHBbIE Ka0Oeau, HEOOXOJIMMO MPOKIAJbIBATh JOMOJHUTEIbHBIE 3a3€MIIUTEIH
(mapasuienbHbIC  3a3eMJISIONIME  TPOBOJHUKH) IS CHUXEHUS Pa3HOCTHU
MOTEHIIUMAJIOB Ha 3Y M TOKOBOM Harpy3ku Ha 3KpaHbl kabenei. Illar cetku us
3a3eMJTUTENICH (KOJIMYEeCTBO MapauIeIbHBIX IPOBOHUKOB) OMPEACIISICTCS PACUCTOM.

JI1st KUpOUYHBIX 3JaHUN JOJIKHA OBITh BBITIOJIHEHA UCKYCCTBEHHASI CUCTEMY
ypaBHUBAaHUS TOTEHIIMAIOB. BwiOOp KoMWYecTBA W CEYCHHS TMPOBOJHUKOB
OTIPEIETISTIOT PACUETOM.

Ha Bcex oataxkax creayer o00eCHeYWTh COCIUHCHHUS METAUTHYECKUX
KOHCTPYKIMM 31aHUM C BHYTPEHHEN CHCTEMOW YpaBHUBAHMUSA INOTECHLIMAJIOB, a Ha
otMeTKe OM -coeIMHEHUs C BHEIITHUM 3a3EMIISIIONITUM yCTPONCTBOM.

B mecTtax ycTaHOBKM aHTEHH W JIpyroro oOOpYJOBaHUS Ha KPHIIIE 3AaHUS
JOJDKHBI  OBITH MPETYCMOTPEHBI BBIBOJABI JUIsl 3a3eMileHUs 00opynoBaHus. Bce
Ka0enu, BRIXOSIINE Ha KPBIILY, IPOKJIAIbIBATh B CTAIBHBIX TPyOax.

Jnst 3ammThl Kabene OT BTOPUYHBIX MPOSIBIEHUH TOKA MOJHHUM JIOJKHBI
NPUMEHSATHCA SKPaHUPOBAHHbIE KaOelu C 3a3€eMIICHHEM JKPaHOB C JIBYX CTOPOH.
[Ipoxnanky kabenel B mpeaenax 3JAaHUs CIEIYET OCYHIECTBISATh B OIMHKOBAHHBIX
Ka0enpHBIX KOpoOax, MNPOKIAJAKy Kaleiell Mexay 3JaHusSMU PEKOMEHIYeTCs
OCYILIECTBJISITh B MOA3EMHBIX KaOEJIbHBIX KaHalaX WM TOHHEISX.

10.811pu ycTaHOBKE aHTEHHOW MayThl HA JIEKTPOCETEBOM OOBEKTE JOKHBI
OBITH BBITIOJHEHBI MEPOTPHSITHS MO 3alTUTE OT BTOPUYHBIX BO3IECHCTBUIA MOJHHH
CHUCTEMBI CBSI3M U BTOPUYHOTO 00OPYI0BAHHUS.

Bri6op mecTta pacmonokeHusi Ma4Thl M BBHITIOJIHEHHUE 3Y oOmpeaenseTcs: Ha
OCHOBAaHWM PACUETOB PaCHpeIe]ICHUSI TOKOB W MOTEHIMAIOB Ha 3Y, HaBEJECHHBIX
HaMpsHDKEHUH B KalemsiX, a TaKkKe HMITYJIbCHBIX MAarHUTHBIX TOJEH B MeCcTax
pacnojoxenus: Bropuunoro odopyaosanus (1m.10.3-10.6).

KabGenu cBsi3M ¥ DIIEKTPONUTAHUS OT AHTEHHOW MauThl  JIOJDKHBI
MPOKJIAJIBIBATHCA B CTAJIBHBIX TpyOax, mpucoenuHeHubix k 3Y. Ha Bxoae kabenei B
31aHMe  CJEeAyeT  YCTAaHOBUTb  YCTPOMCTBAa  3alllUThl  OT  HMITYJIbCHBIX
MEPEHANPSIKECHUMN.

JInst 3amuThl OT 3JIEKTPOMArHUTHBIX BO3JIEWCTBUM MOJHUM anmaparypa
paaMoCBsI3U MOXET OBITh pa3MelieHa psSAOM C PaauoOMayToOd B OTACIBHOM
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METaJUIMYEeCKOM KOHTeiiHepe. BHyTpu KoOHTeliHepa AOoKHa OBITh BBIMOJHEHA
CHUCTeMa YPaBHUBAHMS TMOTEHUMAJIOB M YCTAHOBJIEHBI YCTPOMCTBA 3alllUThl OT
UMITYJIbCHBIX TEpPEHANpPsDKEHU B KaOensix CBA3M M B IEMNSX DJIEKTPONUTAHUS.
CTeHKM KOHTeWHepa [JOJDKHbI 00JajaTh JOCTATOYHBIMH  HKPAHUPYIOIIUMHU
CBOMCTBaMHU.

CBsi3p MEXIy amnmaparypodl B KOHTEHWHEpEe M BTOPUYHBIM 0OOPYJOBaHHEM B
OPYTUX 3aHUSX U COOPYKEHUSIX PEKOMEHAYETCSI OCYLIECTBIATH ONTOBOJIOKOHHBIM
kabeneM. B cimyuyae ucmnonb3oBaHus MPOBOAHBIX Ienedl oOMeHa mHpopManuen ux
clenyeT CHaOXKaTh YCTPOUCTBAMHU 3aITUTHI OT MIEPEHANPSHKEHUH.

11 Cucrema onepaTMBHOIO NMOCTOSIHHOIO TOKA

11.1 TIlutanue ycrtpoiicTB P3A AOMKHO OCYIIECTBISTHCA MO OTIAEIbHBIM
pacnpeneauTeIbHbIM TUHUIM ((uaepam) Mo paaruaibHON CXeMe.

11.2 3ammrHble  KOMMYTallMOHHBIE  ammaparbl  JOJDKHBI ~ HMMETh
OBICTPOJIEHCTBHUE OCTATOUYHOE JIJIs1 TOTO, YTOOBI IpHu Bo3HUKHOBeHUU K3 Ha 1100601
U3 paclpelesMTENbHbIX JIMHUN HE JOMYCTUTh IPOBalbl HANPSHKEHUS HA IMIMHAX
HIIIT 6onee yem ykazano B [Ipunoxenuun b (tabauma b.1m.12).

11.3COIIT pnomkHa UMETH 3aLUIUTY OT KOMMYTAIIMOHHBIX TIEPEHANPSIKEHUN U
UMITYJbCHBIX TOMEX. B KayecTBe 3alllUTHBIX amnnapaToB PEKOMEHIYETCS
ycranaBinuBath B LIIIT Mexay KaXapIM MOJIFOCOM U <GEMJIICH» KPEMHUEBBIE TUOIbI
(HomuHaNBHBIN TOK He MeHee 160 A, Tok yreukun meHee 1 MA) miam ycTpoicTBa
3aIIUTHI OT UMITYJILCHBIX HEPEHATPSIAKEHUN.

11.4 PacnpenenutesibHble U TPYIIOBbIC JUHUHU, UCIIOIb3YEMbIE JJISI IUTAHUS
ycrpoiicTB P3A, yCcTaHOBIEHHBIX B paclpeaenuTelbHbIX ycrporicTtBax (KPYD,
OPY, KPY) nomxHbI BBIMOTHATHCS SKPAHUPOBAHHBIMU KaOensimu. [IpuMeHeHue
HEIKPAHUPOBAHHBIX KalOesel N0KHO ObITh 000CHOBAHO PACUETOM.

11.5He pexoMmeHayeTcs MOAKIIOUaTh K ogHou manenu (coopke) LITIT memnu
MATAaHUS  DJIEKTPONPUEMHUKOB, YYBCTBHUTENIBHBIX K IEPEHANPSIKCHUSIM U
BBICOKOUYACTOTHBIM IMOMexaM (MHKpOIPOIIECCOPHBIEC YCTPONUCTBA, YCTPONCTBA CBSI3U
M T.aI.) W UENH, BBIXOAANIME 3a TMpeneibl moMerieHus (Menud MPUBOJIOB
BKJTIOYCHUS/OTKJIFOUCHHSI BRICOKOBOJIBTHBIX BBIKJTFOUATEIICH).

11.6 Coopku nutanus ycTporcTB P3A 10KHBI UMETh OTAEIbHBIE BBOJBI OT
AB, He3aBucuMblE OT IeNed MNUTAHUS  JAPYTUX  BJIEKTPONPUEMHHUKOB.
Hcnonp3oBanne oOMMX 3allMTHBIX KOMMYTAIIMOHHBIX allllapaToB ISl IIenei
nuTaHus  ycrporctB P3A  uw  memell TpHBOAOB  BKIIFOUYEHHSI/OTKIFOUYCHUS
BBICOKOBOJIBTHBIX ~ BBIKJIFOUATENIEM W JAPYIMX CHUJIOBBIX 3JIEKTPONPUEMHHUKOB
HEJIOMYCTUMO.

11.7 Pasmemenne Ab wu IIIIT momkHo oOecreunBaTh MPUMEHEHUE
COCIMHSIIONIMX MX Kabeyel MUHUMaNbHOW NIMHHBI. CrienyeT u30eraTh MPOKIaJAKU
Ka0enel pa3HbIX MOJIFOCOB Ha OOJIBIIIOM PACCTOSIHUU APYT OT ApyTa.

11.8Ilynbcanuu HanpsHKEHUS Ha BBIXOJIE MOA3aPSAIHOTO YCTPOMCTBA JOHKHBI
obiTh He Oosee 10% ot HOMuHaNbHOrO Hampsokenus (cm. Ilpumokenue b, m.11).
OMuccus  paauoIrioMex TMOA3apsAIHOIO YCTPOMCTBA HE JIOJHKHA NPEBBIIAThH
3Ha4YeHUM, ykazaHHbIX B [Ipunoxenun b, 11.26.
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11.9 [lns 3ammTel OT HAHOCEKYHIHBIX HWMITYJIBCHBIX IIOMEX CIIEIyeT
IPUMEHSTH IO0YEPETHO TEXHUYECKUE PEIICHHUS:

- BBIIONHHUTH  pa3Bsi3kKy mo  nutaHuio  (pasHble  (uaepsl)
AIIEKTPOMEXaHUYECKUX YCTPOUCTB U MUKPOTIPOIIECCOPHBIX YCTPOMCTB,;

- UCIIOJIb30BaTh COOTBETCTBYOIIUE 3auuTHbIe cxembl (RCAlenouku, quomsl,
BapHUCTOPHI);

- IPUMEHSTh SKPAaHUPOBAHHBIC KaOeIH.

12 Cucrema 371eKTPONUTAHUS NTePeMEeHHbIM TOKOM

12.1 B cucreme »5neKTpoCHAOXKEHHUsI COOCTBEHHBIX HYXKJ TOJCTaHIIUN
JOJDKHA OBITh BBIJIETICHBI CJCAYIONIAE THUIBI HArpy30K, YYBCTBUTENIBHBIX K
AJIEKTPOMATHUTHBIM MIOMEXaM:

- KOMIIBIOTEPHI;

- ACY TII u ycTpoiiCTBa T€IEMEXaHUKH;

- CUCTEMBbI CBS3HU.

12.23nekTponuTaHue yKa3aHHbIX BUJOB HATPY3KH JTOHKHO OBITH BBIMOJIHEHO
HOCPEICTBOM OT/CNIbHBIX pacrpeaeanuTeIbHbIX JuHUM (puaepos).

12.3 Jlns osnexrtponutanus ACY TII, TtenemexaHuku W Jpyrux
OTBETCTBEHHBIX MOTpeOUTEIeH HEOOXOJUMO HUCTIOIb30BATh HHBEPTOPHI, UCTOYHUKHU
OecriepeOOMHOTO THUTAHMS C JBOWHBIM MpeoOpa3oBaHHEeM U (PUIbTpaMu A
MIO/TABJICHHS BBICOKOYACTOTHBIX M UMITYJILCHBIX MTOMEX.

12.4 JIns 3ammThl SJIEKTPONPUEMHUKOB CUCTEMBI JJICKTPOCHAOKCHHS CETH
0,4kB oT UMIyJIbCHBIX TMOMEX MOTYT OBITh YCTAaHOBJICHBI YCTPOMCTBA 3alTUTHI OT
UMIYJIbCHBIX NepeHanpspkenuit B coorerctBun ¢ [OCT P 50571.18.

12.5 Cuctema 3a3eMiIeHUs AJIEKTPUYECKUX ceTeil mepemenHoro Toka 0,4kB
BTOPUYHOTO OOOpYJOBaHUSI M YCTPOMCTB CBSI3M JOJKHA  YAOBJIETBOPSTH
tpeoboBanusiM I1YD nmnsg TN-S cuctembr, T. e. He J0mMycKaeTcs MpPUMEHEHUE
00beIMHEHHOTO 3aIIUTHOTO U HyJeBoro pabouero PEN{1poBoHUKA.

Bo wu3bexanue BO3AEHCTBUS, BBI3BAHHOI'O MArHUTHBIMU TOJISIMH TOKOB
CUJIOBBIX KaOenel ceTHW MEePEeMEHHOI0 TOKa, HEOOXOJUMO HMX MPOKIIAJbIBaTh Ha
paccrosauu He mMeHee 100 MM OT KOHTpoOJIBHBIX Kabeneir u npoBogHukoB COIIT
(OCTH 600-93,1.2.10%).

st o6ecrieuenust OMC cucrembl anmekTpocHadxkenus 0,4 kB HeoOxomaumo
BBITNIOJIHEHHE TPEeOOBaHMIM, MPEABSIBISIEMbIX K KauecTBY 3jekTposHeprun mo ['OCT
131098 cOOTBETCTBHH C MMOMEXOYCTOWYMBOCTHIO BTOPUYHOTO OOOPYIOBAaHUS (CM.
[Mpunoxenue b).

B Tabnune 6 nmpuBeneHbl MOKa3aTENd KaueCTBa JEKTPOIHEPTUU, OCHOBHBIC
MPUYHUHBI, TPUBOJSIIINE K UX YXYIIICHUIO U PEKOMEHyeMbIe MEPOTIPHUSITHS IO UX
YIIYYILIEHHUIO.
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Ta0Omnuma 6

Meponpusatus 1o yay4dileHru0 Ka4ecTBa JIEKTPUIECKONW SHEPTUU

OcHOBHas NMpUYUHA

I[IKD PexoMennyemoe meponpusitue
YXYAUIEHUS
YcranoBuBIeecs HenpaBunbHplii BEIOOP 1. PerynupoBaHue HanpsHDKCHUS B
OTKJIOHECHHE pETyAUPOBOYHOTO LEHTPE MUTAHUS WIH Yy TOTPEOUTENS
HaNPSDKEHUS OTBETBIICHUS MyTEM MEPEKIIOUEHUs Ha
Tparcopmaropa COOTBETCTBYIOIIEE OTBETBICHUE
TpanchopmaTopa.
2. CHUXEHUE TTOTeph HAIIPSDKEHUS B
AJIEMEHTaX CETH.
Koaddurment [ToTpeburenu, 1. BeigeneHne HeTMHEHHBIX HArPy30K
HUCKaAXKXCHU A MNpEaACTAaBIAOIINC CO60ﬁ Ha OTACIIbHYIO CUCTECMY IIIHH.
CUHYCOMIaJIbHOCTHU HEJMHEWHYIO Harpy3Ky

KPHUBOW HAIIPS)KEHHUS,
kod(purmeHT N-Hou
TFapMOHHMYECKOU
COCTAaBJISIOLIECH

2. Ucnions3oBanue GUIbTPOBBIX
yCTPOUCTB (Y3KOTIOIOCHBIX
PE30HAaHCHBIX (PUIBTPOB,
(UIBTPOKOMIICHCUPYIOIIUX U
(GUIBTPOCHMMETPUPYIOLITHX
YCTPOMCTB).

3. [IpumeHeHune crenuaitbHOTo
000pynoBaHuUs («HEHACHIIAIOINXCSI»
TpaHc(hopMaTopoB, MHOTO(a3HBIX
npeoOpa3oBaTeneil ¢ yIyqIeHHbIMH
IHEPreTUYECKUMH MTOKA3aATEISIMH).

Konebanus nanpsoxeHus

Pe3kue nsmenenus
MOIITHOCTH Harpy3ku (B
OCHOBHOM PEaKTHBHO)

1. [IpumeneHune OBICTPOACHCTBYIOLINX
HUCTOYHUKOB PEAKTUBHOW MOIIHOCTH
(UPM).

2. Pa3encHust HArpy3KH (C MOMOIIIBIO
CIIBOCHHBIX PEaKTOPOB,
TpaHchOpMaTOPOB C PaCIICIUIEHHON
O0OMOTKOM H T.JI.).

Koaddurment
HCCUMMCTPUH I10
00paTHOM WK HYJIEBOM
MOCIIEI0BATEIHHOCTH

Hcnonp3oBanne
0J1HO(a3HBIX HArPy30K
OOJILIION MOIITHOCTH

1.CummeTpudHOE pacnpeaencHne
0HO(a3HBIX HArPy30K MEXAY (pazamH.

2. [IpuMeHeHrne CUMMETPUPYIOLITUX
YCTPOMCTB WJIK CXEM
CUMMETPUPOBAHUS.

IIpoBamnsl nnu
IIPEPBIBAHUS
HaIpsHKEHUs

ABapuifHble CUTYyaIuH,
OmMOKH TIepcoHaa 1
JIOXKHBIE cpadaTHIBAaHUS
3alUT, OTKIIOYEHUS U3-3a
HEPETPY30K

HpI/IMeHeHI/Ie JJ1s1 OTBETCTBECHHBIX
noTpeduTeneit cucteM
rapaHTHpPOBaHHOTO OecrepeboitHoro
anekTponutanus Ha 6a3e UBII u
AU3CIbHBIX BHGKTpOCTaHHHﬁ.

NmnynbcHbIE TOMEXU
BBICOKOTO YPOBHH,
nepeHarnpsHKeHNs

KommyTanuonnbie
MPOILIECCHI, rpo3oBast
NeITENLHOCTD

Opranm3anys Ha 00bEKTE
MHOI‘OCTYHGH‘-IaTOI\/'I 3allIUTHI OT
MepeHANPSIKEHUM .
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[Ipu mpoBeneHUM NMPUEMO-CAATOYHBIX HCIBITAHUN HEOOXOJUMO BBIMOJIHUTH
u3MepeHus kauecTna sekrponutanus 0,4kB.

13 3ammTa OT 3JIeKTPOMATHUTHBIX IMOJIel PaIM0YaCTOTHOIO JUANA30HA

13.1 Ha »Tame mnpeanmpoeKTHBIX H3bICKAHUW JIOJDKHBI OBITH IPOBEICHBI
U3MEpEeHHUsl MoJiel pauoYacTOTHOIO JUana3oHa OT BHEIIHUX UCTOYHUKOB B MECTE
pa3MeIIeHUs YIEKTPOCETEBOTO O0OBEKTA.

VcxoTHBIMU TaHHBIMH SIBIISTFOTCS:

- MOIIHOCTh M YACTOTHBIA JWANa30H TEPEHOCHBIX W CTAIlMOHAPHBIX
paarornepeaaonuX CTAaHINN, KOTOPhIE TPUMEHSIOT Ha AJIEKTPOCETEBOM OOBEKTE;

- TAHHBIE O CTPOUTEIHLHBIX KOHCTPYKITUSAX 3IaHUH;

- TUII IKa(OB.

13.2 MecTo pacnoyioKeHHUs! CTAllMOHAPHBIX YCTPOUCTB CBSI3U, TPUMEHSIEMBIX
Ha OOBEKTE, HEOOXOIUMO BBIOMpATh (HA OCHOBAaHMHM PACYECTOB) TaKUM 00pa3oM,
4YTOOBl YPOBEHb HANPSHKEHHOCTH 3JIEKTPOMATHUTHOTO TOJIE B MECTE pa3MEIICHHUS
BTOPUYHOTO OOOpYIOBaHMS HE MPEBBINIA]T JOMYCTUMBIX 3HAYeHHH  (CM.
[Tpunoxenue B).

st NEPEHOCHBIX  PaJAMOIEPENAONINX  YCTPOMCTB  HEOOXOIUMO
yCTAaHABJIMBATh OrPAaHUYCHUS (B 3aBUCHMMOCTH OT MOIIHOCTH YCTPOMCTBA) TIO
WCITOJIP30BAHUIO UX B MECTaX PACIIONIOKEHHUS BTOPUIHOTO 000PYTIOBAHHUS.

Ecnmu mo pesynpTaTaM mpeanpoeKTHBIX W3BICKAHUN YPOBHU HAMPSKEHHOCTH
PaAMOYaCTOTHBIX JJICKTPOMArHUTHBIX TOJIEH OT BHENTHUX HCTOYHUKOB, C YYETOM
€CTECTBEHHBIX DKPAHOB, BBINIE JOMYyCTHUMBIX 3HAYEHUH, HEOOXOIUMO MPUMEHSTH
JOTIOJTHUTETHHOE SKPAHUPOBAHUE!

- 3MaHUI/TIOMETIIEHHI, B KOTOPBIX pa3MenaeTcsi BTOPHYHOE 000PYI0BaHUE,;

- BTOPUYHOTO 00OpYI0BAHMUS.

13.3 Opgnum wu3 Haubojee TMPOCTBIX W HHU3ZKO3ATPATHBIX CIIOCOOOB
HKPAHUPOBAHUS OT BBICOKOYACTOTHBIX IMOJIEH - 3aKJIaJKa B CTEHbI 3[JaHUS CETKH U3
CTAJIbHBIX MPYTheB (IraMeTpoM okojio 5 Mm) ¢ marom 10-15cm, mpuueM Kaxapii
NPYT HAa KOHIAX MPUCOEAUHSETCS K coceqHUM. [Ipu mogo0HOM BBITIOJIHEHUHU MOKET
OBITh JOCTUTHYT KOA(UIMEHT 3aryxaHus MarHutHoro moss ot 15 mo 30 ab B
nuarma3ode yactoT oT 10 xI'iq o 30 MI'; oH 3aBUCHAT OT KayecCTBa BBIIOJIHEHUS
COCIMHCHUM MEXAY MPYThIMU, MEXKIY MPYThIMH W METATUIOKOHCTPYKIUSIMH U
HAJIMYHS CTPOUTENBHBIX MPOEMOB (OKOH, ABepel, u T.11.). [pyroil HU3K03aTpaTHBII
Croco0 DJKPaHWPOBAHUS - ATO MPUMEHEHHWE CETKM W3 TOHKOW MPOBOJOKHU. Bes
BHYTPEHHSISI TIOBEPXHOCTh MOMENICHUI JO0JDKHA OBITh 3aKpbiTa ceTkoi. Ilpu stom
JOJDKHBI OBITH BBITIOJTHEH HAJEKHBIA AJIEKTPUUYECCKUN KOHTAKT MO TEPUMETPY
MEXIy JHCTaMH CETKH, a TakKkKe C DJIEMEHTaMH CHUCTeMbl YpPaBHUBAHUS
MOTEHI[UAJIOB.

Mertannuueckue mkadpbl 6€3 OTBEPCTUH 00€CIEeUrnBAIOT SKPAHUPOBAHUE OT
AIIEKTPOMATrHUTHBIX TOJIEH PaiO4YacTOTHOTO JIMana3oHa J0 JAOMYCTUMBIX YPOBHEH.
Pa3mepbl 1OMyCTHUMBIX OTBEPCTUH 3aBUCAT OT YAaCTOThI BO3JEHCTBYIOLIErO MOJI,
pPacCTOsTHUE 3JIEMEHTOB aIapaTypbl OT OTBEPCTHS U T.I1.
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B kauecTBe OpPHMEHTUPOBOYHBIX OIIEHOK CIEAyeT MPUHUMATh, YTO Jt0Oas
HEOJHOPOJHOCTh B BHUJE OKOH, IIEJeH M T.I. JIONMYCTHMA, €CIU €€ HauOOoJbIIne
JIMHEMHBIE pa3MePhl HE MPEBBIIAIOT ACCATOM YACTH MUHHUMAJIbHOW JJIMHBI BOJIHBI
Bo3cicTBytomero nojsi. Hampumep, mns 1 I'T'n (nuama3oH coTOBBIX TeaehOHOB)
MUHHMMAaJIbHbIE JOMYCTUMBIEC pa3Mepbl OTBepCTUs cocTaBisitor 30mmM, mist 500 MI'ng
(mmarmaszoH pagroONepErOBOPHBIX YCTPOUCTB) - 6QMM.

Jns  SKpaHUpOBaHUS CMOTPOBBIX OTBEPCTUM PEKOMEHIYETCS MNPUMEHSTH
CIIEIIMAJIbHBIE CTEKJIA: C MPOBOASUICH TNICHKOW WA ¢ aPMUPOBAHUEM METALUIMYECKOU
CETKOM.

14 3ammuTa 0T MATHUTHBIX I10JIeil IPOMBIIIJIEHHOH YaCTOThI

14.1 Ecnu o0ecneuuTh AOMYCTUMBIE YPOBHH HAMpPsHKEHHOCTH MAarHUTHOTO
NoJisi B MECTax pa3MeIleHHUs] BTOPUYHOIO OOOPYJIOBaHUSA 3a CYET KOMIIOHOBKHU
00beKTa HEBO3MOXKHO, MPHUMEHSIOT TEXHUYECKUE PEIIEHUs MO 3KPAHHUPOBAHUIO
MCTOYHUKOB MarHUTHBIX MOJIEH WM BTOPUYHOTO 00OPYAOBAHMS U KaOese.

14.2 TlpumeHeHue sl SKpPAaHUPOBAHUS CTaJbHBIX PEIIETOK OO0ECreyuT
3aTyxaHU€ MAarHUTHOTO TIOJISI HU3KOM YacTOThl JHIIb JO HECKOJbKUX Ab.
Hcnonb30BaHne CTAIBHBIX IIACTUH WIIH JIMCTOB OoJiee d3pdextuBHo. Koaddunment
DKPAHUPOBAHUS 3aBUCUT OT TOJIIMHBI JIUCTAa M MArHUTHON TNPOHUIIAEMOCTH
matepuana. IIpu HCMONB30BaHMU CTANBHOTO JHUCTa TONIMMHOM 2,5 MM C
OTHOCUTETHFHON MarHuTHOW mponmmaemMocteio okosio 1000, obpasyromiero
HEMPEPHIBHYI0O MArHUTHYIO II€TIh BOKPYT HMCTOYHWKA WA TPUEMHUKA TIOMEX,
BenuunHa kod(durmenta 3atyxanus coctaBuT oT 10 mo 20 nb. Eciu marauTHas
HeNb HE 3aMKHYTa, €€ MarHUTHOE COINPOTHBIEHHE OCTAE€TCA 3HAYUTENbHBIM, a
3HaueHue koddduimenta He npepbimaeT 10 ab.

14.3 3nayuTenpbHOE YIYUIICHHE SKPAHUPYIOIIUX CBOMCTB MOXKET OBITh
JOCTUTHYTO MpPHU NMPUMEHEHUU CTaJIM C OPUEHTUPOBAHHOW BHYTPEHHEH CTPYKTYpOu
(HanpuMep, TpUMeHsIeMOH B TpaHchopmaTopax).

Ha HM3KkMX yacToTaX OOBIYHO TNPUMEHSIOTCS SKpPaHbl W3 MAaTEpPUAOB C
OOJBIION MAarHUTHOW MNPOHUIAEMOCThI0. B Tabnuue 7 mnpuBeneHbl JaHHBIE O
MaTepHuaiax, IPUMEHIEMBbIX ISl MATHUTHBIX SKPaHOB.

Tabmuma 7
Marepuasnsl, (PUMEHSIEMbIE ISl MATHATHBIX 3KPAHOB
Haszeanue marepuana MaruuTHas NPOHULIAEMOCTB, U , 0.€.
MiomeTan 19000
79HM (nepmasuioit) 25000
49 KF2VI (crasn) 8000

[ToMuMO 3TUX MaTEpHAJIOB ISl MATHUTHOTO SKPAHUPOBAHUS IPUMEHSIOT:

*hoNbry M3 pasiuYHbIX CcIiaBoB TodmuHOM oT 50 mo 150 MM (MOXHO
PUMEHSTHh HECKOJIBKO CJI0eB (posIbrn);

* MAaTHUTHBIN JKpaH W3 JIGHT aMmopdHoro merammmieckoro cruiaBa (AMC),
MPEIHA3HAYCHHOTO JIJISl JIOKAJIBHOTO SKPAHMPOBAHUS MOCTOSHHBIX W TIEPEMEHHBIX
MArHUTHBIX TOJieH (mpexacraBiasieT cOOOH THOKWH JIMCTOBOM MaTepuai TuIla
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"Poroxka" MOJIOTHSAHOTO TEperieTeHus, U3roToBJAeHHbIH u3 JeHT AMC Mapku
KHCP, mupunoi 850-1750vMm, Tomamuuoit 0,02 - 0,04vm);

*JIMCTBI W  JIGHTBl U3 MeTaJlla C  pa3IM4YHbIMH  MarHUTHBIMHU
MPOHUIIAEMOCTSMHU.

XapakTEepUCTUKU M3roTaBiuMBacMbix B Poccum marepuanoB C  BBICOKOHN
MarauTHOM nponuiaemoctsio npuBeAeHsl B 'OCT 10160 «nnaBbl MpeU3uOHHbIE
MarHUTO-MSITKHE.

14.4 DxpanupoBanue HHPOPMAIMOHHBIX Kalenei, kabeneil cucrtem
OXpaHHOM M TOXKapHOM CHUTHANIMU3AIMH PEKOMEHIYETCS OCYIIECTBISATH MYyTEM HX
IPOKJIAJAKH B TOJCTOCTEHHBIX METANIMYECKUX TPyOax, MPUCOECAUMHEHHBIX K 3Y C
JIBYX CTOPOH.

15 3ammTa oT pa3psaoB CTATHYECKOI0 YJIeKTPUYECTBA

15.1 [Jns mnpoBeneHUs pacueToB AIIEKTPOCTATUYECKUX TOTEHIIMAJIOB
HEOOXOIMMO WMETh JaHHbIE O XapaKTePUCTUKAX HAIOJIbHOTO TMOKPHITHUSA B
MOMEIIEHUH, TJI€ YCTAaHOBJIEHO BTOPUYHOE 000pPYI0BaHKE, U BO3MOKHBIN TUAMa30H
WU3MEHEHHS BJIQKHOCTH M TEMIIEPATYPhI BO3IyXa B IIOMEIIICHHH.

15.3 C mnomompio craHmaptHoW mporpammbl Mathcad paccunThiBaroT
NOTEHIMAJl OIleparopa W CPaBHUBAKOT C JIOMYCTHMBIMH 3HA4YCHUSMH  (CM.
[Mpunoxenne b). MakcumanbHOE YCTaHOBHBILEECS 3HAUEHUE IIOTCHIMAIIA
onepatopa (U, B) onpenensiercst u3 BhIpakCHHUS:

._16j0h &
U= ZDZ Z

2 2 2
W m=01=0 Gy g+ gpa+ T (mlj +(m+1)
w L4 11 12

-y

rae jo - MIOTHOCTh TOKA SEKTpH3alun [MKA/M], KOTOpas B OOBIYHBIX YCIOBHAX
meree 10 MxA/M? /6/, ys=llps [1/OM] u W=1llpy [L/Om:M] - ymenbHbIe
MIOBEPXHOCTHAsI U O00BEMHAS MPOBOJUMOCTH MaTepuasia mokpwitus, l; , I, u h -
pa3Mepbl TOKPHITHS B €r0 TOJIIIHHA [M].

dopmyIry MOKHO UCIOIB30BATH TAKXKe JUI OLCHKH IMOTEHIIMaa onepaTopa B
cllyyae, €CiIM OH pAaCIOJO0XKEeH Ha TOKOMPOBOIIIEM IOy B Pa3IM4HON 0OyBH.
Bwmecro mapamerpoB HamosibHOro mokpeitus (YW, VS, h, | u |,) B BepakeHus
MIOJICTABIISIFOTCSL  [TapaMeTPhl IMOMOIIBEI OOTHHOK. [lpm pacuérax WCIONB3YIOT
IKCIIEPUMEHTAIbHBIC 3aBUCHMOCTH Yy U Ys OT OTHOCUTEIBHON BIIAXHOCTH BO3JyXa
W (%).

J1i1st IpruOIMKEHHBIX OIEHOK MOKHO BOCTIOJIB30BATHCS TAHHBIMU TaOJHUIIBI 8.

15.4 Ilpm npoBeneHuH 3amMTHBIX Meporpustuid ot CD  ciuenyer
pykoBoacTtBoBatbcs  TpeboBanmsimu ['OCT 12.4.124 &penctBa 3amuThl OT
CTaTHUYECKOTO 3JeKTpuuecTBa. O0IIMe TEXHUYECKUE TPEOOBAHUS.
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15.5 Meroapl 3amUTBI OT CTATHYECKOTO JJICKTPUYECTBA, KOTOPBIC HE
MO3BOJISIOT HAaKaruMBaThes 3apsaam CO Ha TUAJICKTPUKAX U Telle YeIOBeKa:

* YBEIIMYCHHE OTHOCHTEILHON BIAKHOCTH BO3yXa B IIOMCIICHHH [0
65+75%;

* IPUMEHEHNE AHTUCTATUIECKUX JIMHOJIEYMOB, HACTUJIOB, KOBPUKOB, MaTOB;

* UCTIOJIb30BaHUE MTEPCOHATIOM aHTUCTATHICCKON OJEKIBI (XaIaToB, KypTOK),
AHTUCTATUYECKOW 00YBU HMJIM MOJIOCOK 3a3€MJICHUS, 3aKPEIUISICMBIX HA JIFOOOM THIIC
00yBH,

* 3a3eMJICHHE TEPCOHANIa TTOCPEJCTBOM KHUCTEBBIX OpAacieTOB C IIAPHUPHBIM
KOHTAaKTOM H 3a3€MJISIONINM KOPJOM, TMPHUCOCAUHSIEMBIM K 3a3eMIISIONMIEMY
YCTPOUCTBY.

Tabnuia 8
JlaHHBIE O TOTEHIHAJIAX CTATHYECKOTO JIEKTPUUYECTBA JJIST PA3TUIHBIX
HATOJBHBIX MOKPBITHI

No XapakTepucTrkKa XapakTepucTuKa HawnGonpmmii CreneHb
n/m | HamoJBHOTO MOKPBITUS OJIeXkIBI M 00YBH MTOTECHIIUAT KECTKOCTU
oreparopa oreparopa UCTIBITAaHUN
kB KOHT. / BO3I.
1. CunTeTnueckoe CunreTnueckue
MOKPBITHE oJexaa u 00yBb
(xoBpOHH), 30xB XY/ X
ITOKPBITBIN JTAKOM
MapKeT
2. Cunrernueckoe Cunrernueckas
MOKPBITHE ONIeKIa U KOXKaHas
(koBpoHH), 00yBb 30xB XX
MOKPBITHIN JTAKOM
MapKeT
3. OObIuHBII CuHTeTHYECKHE
(BUHUIIOBBIIA) oJllex1a U 00yBb 1%B X/l4
JMHOJIEYM
4. Toxonposogsue CuHTreTnueckue
(6eToHHBIC) TTOJTBI oJeKaa U 00yBb
WIH 12«xB X/4
AHTUCTATUYECKUN
JUHOJICYM
5. OObIuHBII CunTteTnueckas
(BUHUIIOBBIIA) OJIeXK/1a ¥ KOJKaHast 8xB 4/3
JTUHOJICYM 00yBb
6. TokompoBopsue CuHTreTndeckast
(6eToHHBIC) TTOJTBI OZICXK/IA U KOYKAHAS
17001 00yBb 6xB 3/3
AHTUCTATUYECKUN
JTUHOJICYM
1. Cunrernueckoe XnomuaToOymaskHast
MOKPBITHE OJIKIa U KOXKaHas 4B 2/2
(koBpoHH), 00yBb
MOKPBITHIN JTAKOM
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No XapakTepucThKa XapaKkTepucTuKa HawnGonpmmii CreneHb
n/n HATIOJLHOTO MOKPBITHS OJIeXkIBI M 00YBH MTOTCHIIUAT KECTKOCTU
oreparopa oreparopa UCIBITAaHUN
kB KOHT. / BO3/I.
MapKeT
8. OObIYHBII -« -
(BMHUITOBBIIA) 2xB 1/1
JTUHOJICYM
9. ToxompoBosiye -« -
(6eToHHBIC) TIOJTBI
I 0,%B 1/1
AHTUCTATUUYECKUMN
JIUHOJIEYM

X- crnenuanbHas CTENEHb JKECTKOCTH, ycTaHaBiauBaeMas AQ MO COTNIACOBAaHUIO C MPOU3BOJUTEIEM
YCTPOMCTB.

15.6 AHTHCTAaTUYECKHE HAMOJLHBIC TOKPBITHS, BBITYCKAEMbIE B HACTOSIICE
BpeMsi, TOAPA3ACISAIOT HA TPU TPYIIbl, B 3aBUCUMOCTH OT HUX BJIEKTPUUECKOTO
COIIPOTHUBJICHUS

- aHTUCTATUYECKHUE WM aHTUCTATHUKH - COMPOTUBIICHUE HE OoJiee 10°0m;

- TOKOPACCEUBAIOIINE WIIM TUCCUTIATUBHBIC - COITPOTUBJIEHUE OT 10 1o 18 Om;

- TOKOIIPOBOASAIIUE WIIK 3JIEKTPOIPOBOIHBIC - CONIPOTUBIIEHUE OT 10° - 1P Om
(MPUMEHSIIOT BO B3PBIBOOIACHBIX TOMEIICHHUSIX).

IIpu ykmagke HTUX MOKPBITHM HEOOXOAUMO YETKO PYKOBOICTBOBATHCS
pEKOMEHAAIMAMU TPOU3BOJUTENIE M HUCIOJL30BaTh TOJIBKO YKa3aHHbIE B
TEXHHYECKOM OIMCAHUU IMOKPBITUS KJIeH (KOHTAKTHBIC WIIA JICKTPOIPOBOISINNE) U
JIOTIOJTHUTEIIbHBIE MaTepHalibl (MEIHBIC JICHTBI, IIPUCOCTUHAEMBIC K 3a3EMIISIOIIICMY
YCTPOMCTBY 37IaHUS, 3A)KHMBI, IPOBOTHUKHA U T.1.).

15.7 Bpibop cpeAcTB 3amMThl OT CTAaTHYECKOTO JJIEKTPUYECTBA CIIEAYET
OCYIIECTBIISITh Ha OCHOBAaHUM TEXHUKO-DKOHOMHYECKHX pacdyeToB. B Tabmmie 9
MIPUBEJICHBI CPAaBHUTEILHBIE JAHHBIC 10 3aTpaTaM Ha HamoJibHbIe MOKphITHS PII ¢
TJIOIIA/IBIO0 MEXKTY psiIaMu TTaHeen (2x10)1v12.

TabOmura 9
CpaBHI/ITCHBHBIC JAHHBIC 110 3aTpaTaM Ha HaIIOJILHBIC IMOKPBITHUA
Ne Hcnons3yeMble MaTepHUalIbl U UX U OpueHTHpOBOYH
- Max pacH.
XapaKTEePUCTUKHI b€ 3aTPATHI
/1 P P kB p
pyo.
1 Beronuble o6l 0€3 HOKPBITHSL. MeHee
P 5 10 000
2 Hanomnpsnas mmutka 10x10cm2 ¢ 50 000
TOKOIPOBOAAIIMM (LIEMEHTHBIM) IIIBOM. MeHee
6
3 [TanenbHBIHN (GaTbIIION C
AHTUCTATUYCCKUM HOKpBITI/ICM
0,2 560000
pv = 10°°0m-Mm, h=2-10%m.
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Hcnonb3yeMbie MaTepranibl U UX OpUEeHTUPOBOYH
Ne XapaKTePHUCTHKH Unax pace BIC 3aTPAThI
n/m kB 5
pyo.
4 AHTHCTaTHYECKMIA THHONIEYM «Tarkett»
= . = . 3
pv =10 0m-M, h=2-10%w. 0,020 160 000

16 ABTOpCKUIT HAA30p 32 BHINOJHEHHEM NMPOEKTA U IPUEMO-CIaTOYHbIE
UCIBITAHUS

16.1 Tlpu mnpoBemeHWM aBTOPCKOTO HAA30pa HA ITale CTPOUTEIHCTBA H
MOHTa)Ka JTIOJDKEH OBITH OCYIIIECTBIIEH KOHTPOJIb!

- COOTBETCTBUSA 00BEMA pabOT MPOEKTHOMN TOKYMEHTALIUH;

- KadecTBa paboOT MpH pean3aliii TEXHUYECKUX PEIICHUH MO 00ECTICUCHUIO
OMC.

- BBITIOJIHEHUS TPeOOBaHUN MO MOMEXOYCTOMYHMBOCTU JJIsI BCEX BO3MOKHBIX
AIIEKTPOMArHUTHBIX BO3JICUCTBUNA B COOTBETCTBUM C YCTAHOBJICHHOW CTEIEHbBIO
KECTKOCTH HCIbITaHWi (0 TEXHUYECKOW JIOKYMEHTAIlMM Ha BTOPUYHOE
000pyI0BaHHE U YCTPONCTBA CBA3H);

- BBINOJHEHHUS 3a3eMJISIOIIET0 YCTPOMCTBA B COOTBETCTBUM C MPOEKTOM H
cobsmoaenus yciopuit OMC;

- o0ecreueHus 3alUThl OT BTOPUYHBIX BO3JICCTBUIM MOJIHUH;

- oOecrnieueHus 3aUThl OT UMITYJILCHBIX TIOMEX;

- o0ecrnieueHus 3alTUThl OT CTATHYECKOTO JIEKTPUUIECTBA;

- o0ecrnieueHH s 3alIUThl OT MATHUTHBIX IOJIEH,

- BeImonHeHUs TpeboBaHmii OMC I  CHCTEMBI  AJIEKTPONUTAHUS
MOCTOSTHHBIM U TIEPEMEHHBIM TOKOM.

16.2 Ecniu ipu IpOBEICHUH aBTOPCKOTO HA/I30pa YCTAHOBJIEHO, YTO YCIIOBUS
OMC He BBIIOJHAIOTCS B TOJIHOM OOBEME, TO JOJPKHA OBITh BBIITOJHEHA
KOPPEKTUPOBKA MPOEKTA.

16.3 Tlpuemo-ciatouHble MCHBITAaHUS JOJDKHBI OBITh MPOBEACHBI HA HdTarie
MyCKO-HaJIaJJOYHBIX PadoT.

JloobkHa OBITH TPOBEJCHA AUArHOCTHKA 3a3eMIIAIOIIEIO YCTPOMCTBA U
AIIEKTPOMArHuTHONH 0OCTaHOBKH.

JInarHOCTUKY  COCTOSIHHS ~ 3a3€MJIAIONIETO  yCTPOWCTBA MPOBOJAT B
cootBercTBUU ¢ P/ 153-34.0-20.525-00IpoBepstor cooTBeTcTBHE 3Y MPOESKTHOM
JOKyMEHTAIlMU W HaJu4he aKTOB MPUEMKH CKPBITHIX padoT. [lo pesympraTam
JUArHOCTUKU COCTOSTHUSI 3a3€MIISIIOIIETO YCTPOMCTBA JTOJDKHBI OBITH O()OpPMIICHBI
cootBeTrcTByrOMIME [IpoTokonsl, u coctasnen [Tacnopt Ha 3Y.

Huarnoctuky obecneuennst OMC npoBoasaT B coorBeTcTBuu ¢ CO 34.35.311-
2004.

[lo pesynpraram auarHocTuku OMO  AOKHBI  OBITh  OGOPMIICHBI
cootBeTcTBYMOIIME [IpOTOKOIBI U clenaHo 3aKIIOYEHHWE O BBIMOJHEHUHU YCIOBUUN
OMC nng BTOPUYHOTO OOOpPYAOBaHWS M CHCTEM CBS3U 10 BCEM BHJIaM
AJIEKTPOMArHUTHBIX BO3JCUCTBUU.

43



Ecnu npu npoBeneHUM NpUEMO-CAATOYHBIX HCHBITAHUM YCTAaHOBJIEHO, YTO
yciioBust OMC He BBITIOIHSIOTCSA B IOJIHOM 00bEME, TO JTOJKHBI OBITh pa3padoTaHbl
U peaqn30BaHbl JOMOJHUTENIbHbIE TEXHUYECKHE pEeHIeHUs IO YCTPAHEHUIO
BBISIBJIEHHBIX J€()EKTOB.
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[Tpunoxenue b
IHomex0ycTOMYMBOCTH BTOPUYHOI0 000PYAOBAHMS U CHCTEM CBSI3HU

TpeboBanusi MO MOMEXOYCTOMYMBOCTH BTOPUYHOTO OOOPYIOBAHHUS W
YCTPOMCTB CBSA3HM, MPUMEHSIEMBIX Ha JJCKTPOCETEBBIX OOBEKTaX, YCTAHOBICHBI B
I'OCT P 51317.6.5.YpoBHH YCTOWUYHMBOCTH K 3JIEKTPOMArHUTHBIM BO3JCHCTBUIM
SIBJISIFOTCSI OCHOBHBIMH HOPMATHUBHBIMU TTapaMeTPaMHU NP BHITIOJTHEHUN MTPOCKTA.

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

nOprI ANEeKTponuTaHnA ﬂopT Kopnyca CurHanbHbie nopThl
BxogHow/swixoaHOW nopT
3MEeKTPONUTAHUA NepeMeHHOoro NokanbHbie coenuHenns
TOKa
Monesbie coeauHeHus
TC CoenuHeHus ¢ BbICOKOBOMNLTHLIM
oBopynosaHuem

BxoaHon/ssixoaHOM NopT
3NeKTPONUTaHWUA NMOCTORHHOTO
TOoKa

CoenuHeHUA ¢ NUHUAMU CBA3U

MopT byHKUMOHANEHOTO 3a3eMmneHus

Puc. b.1 Bunpr noptos

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

[Topt xopmyca - pusnyeckas rpanuna TC, yepe3 KOTOPYIO MOTYT U3ITy4aThCsl
co3znaBaemble TC Wiy NpOHUKATh BHEIIHUE 3JIEKTPOMArHUTHBIE MOJIS.

[Topt moakmioueHus kabens - MOPT, B KOTOPOM MPOBOJHUK WM KaOesb
noakmoyaercss k TC. K mopram mnopkitoueHus Kaledast OTHOCST. MOPThI
AIIEKTPOIUTAHUS, CUTHAIbHBIE TOPTHI U MOPTHI (PYHKIITMOHAILHOTO 3a3E€MJICHUSI.

JlokanbHble coenuHeHus: [IpoBognuku unu kadenu, noakiatoueHHbie Kk TC,
(GYHKUMOHUPYIOIIUM B YCIOBUAX MATKOW 3JIEKTPOMArHUTHONM OOCTAaHOBKH WM
AIIEKTPOMATrHUTHON 0OCTAaHOBKH CpEHEN KECTKOCTH

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

[ToneBwie coeauHenus: [IpoBonHUMKM WM Kabenu, MOJAKIIOYEHHbIE K 000-
PYIOBaHMIO, PAa3MEUICHHOMY Ha TEPPUTOPUHU MOACTAHIMM TPHU HAIWYUU OOIIen
CHUCTEMbI 3a3€MJICHHSI.

CoenuHeHusi ¢ BBICOKOBOJIbTHBIM 0OOpynoBaHueM: KaOemnu, mposiokeHHbIE
OT KOHTPOJbHO-U3MEPUTENBHON anmnapaTrypbl K BBICOKOBOJIbTHOMY OOOpYIOBAHHIO
(aBTOMaTHYECKMM BBIKITIOYATENSIM, TpaHcdopMaropaM ToKa, TpaHchopmaropam
HaNpsHKSHUs, 000PYA0BaHUIO TIEPEIaYr JAHHBIX TI0 CHIIOBBIM JINHUSM).
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Coenunenus ¢ auHusAMU cBsizu: KaOenu CBsi3W, BBIXOIMIIME 32 TMPEIEIbI
pacrnpe/ieiecHHONM CHUCTEMbl 3a3eMJICHUSI SJIEKTPOCTAHIIMM WM TOJCTAHLUM IS
HETOCPEJICTBEHHOT0 coenHeHus (0e3 MPUMEHEHHUsS CPEIICTB 3alUThl OT MOMEX) C
CHUCTEMOI MPOBOAHON CBSI3U WJIH C YJAJICHHBIMU OObEKTAMMU.

[lopr ¢dynkuMoHanbHOTO 3a3emiieHus: [lopt moakmroueHus kabens,
OTJIMYHBIA OT CUTHAJIBHOTO TOPTA ¥ MOPTA DJIEKTPONMUTAHUS, TIPS THAZHAYCHHBINA JJIS
MOJKTIOYCHUS K 3a3€MJICHUIO, IPUMEHSIEMOMY JIJIS TIEJIe WHBIX, 4eM oOecIieueHue
AIIEKTPUUECKOU 0€30MTaCHOCTH.

Bunpl coenvHennii Ha TOACTAHIINK 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 coequHeHMi Ha TIOICTaHIHH
Mecra pa3zmenienus TC npu onpeaeneHun TpeOOBaHM I TOPTa KOpITyca, dJEKTPONUTAHUS U
(YHKIMOHATIBHOTO 3a3EMJICHUS:

H — pa3menienne Ha BHICOKOBOJIBTHOM MOICTAHIIMH PU OTCYTCTBHHU 3AIUTHI OT MOMEX
(HamprMep 37aHuUs UTsL YIIPABJICHUS, PEJICHHON anmapaTypbl, MECTa pa3MeIIeHHsI
KOMMYTAIIMOHHOM armapatypsl); P— <aamuiennoe» pasmeineHue (Ipyu HaTHIUK), HalpuMep
SKpPaHUPOBaHHAsI 30HA B 3/IaHUM ISl YIIPABIICHUSI.

Buibl coerHeHM, MOKITI0YAEMBbIX K CHTHAIBHBIM [TOPTaM:
|— nokanbHbIe (HanpUMep COCAMHEHHS BHYTPH ITOMEIICHUS JUIs yIpaBieHus); f— monessie
(mampuMep COeAMHEHHUS B 30HE KOMMYTAIIMOHHOM anmapaTyphl M B 3[JaHHH C PEIICHHON
anmapaTypoii); h — ¢ BEICOKOBOJIETHBIM 000pYIOBaHHEM (HAIIpUMEp COSITUHEHUS C
ABTOMATHUYCCKHUMH BBIKIFOUATEISIMU, TPAHCPOPMATOPAMH TOKA M HATIPSHKEHHS U T. 11.); t— ¢
JIMHUSIMH CBSI3U (HAIpUMep COCTUHEHUs, IPUMEHsIEMbIC TIPH Tepejaue CUTHAIIOB 0
BBICOKOBOJIBTHBIM JIMHHUSIM M JJIS1 CBSI3U C OTJAJICHHBIMHU YCTPOMCTBAMH); P — <GAlMIICHHBIC»
coenuHeHus (IpU HAJTMYKMM), HAIPUMEP COSIUHECHUS BHYTPH SKPaHHPOBAHHOTO MOMEIICHHS

YPOBHH UCIHBITATEIBHBIX BO3JAEHCTBUM PEKOMEHAYEMBIX ISl YCTPOUCTB
yCTaHaBIMBAEMbIX Ha 3JIEKTPOCETEBbIX 00BEKTax MpuBeAeHbI B Tabmuie b.1.
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Tabmuma b.1
Buipl uctipiTaHMil Ha MOMEXOYCTOMYHUBOCTD U TIOMEX0IMHUCCHIO BTOPUIHOTO
000pyI0BaHUS U PEKOMEHAYEMBIE CTEIICHHU KECTKOCTH.

BO3HHUKAIOMMUE IIpU

Ne Buj snexTpoMarHuTHBIX HopmatuBHbIit CreneHb ITapameTtp IIpumeyanue
H/H BOBHCﬁCTBHﬁ W UCHBITAHUH JAOKYMCHT KECTKOCTH
Ha MOMEX0yCTONYUBOCTh WCTIBITAHU I
(Tam
COC/IMHCHYS)

1 | HanpsokeHHUS ¥ TOKA I'OCT 30328-95 - Mt Beex
MPOMBIIUICHHOH YaCTOTBI MDBK 60255-5 fopToB
npu K3 Ha 3emiio. [HHTATTIs 1 AUt
HcnpiTanus 35eKTpUdeCKOn 20008 - opTos

[IEPEMEHHOI0 TOKA POBOJHBIX
MPOYHOCTHU U3O0JIALUU ueneif,
(manpsbxeHMe B BBIXOJIALIMX HA
YCTAaHOBHUBILIEMCS PEXKHUME) U Py
UMITYJIbCHBIM HAIPSHKCHUEM.
IlopT xKopnyca

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

MIPOMBIIIICHHOM Y4acTOThl 0T | 94 5 CT. JKEeCT. (niressHo), 1YBCTBHTC/ILHEI
100QA/m X K MATHUTHBIM

CHJIOBOTO 00OPYIOBaHUS B (MBK 61000-4- (xpaTkoBpemerto) | momin

HOpPMaJIbHBIX U aBapUITHBIX 8). 71115 MOHHTOPOB

peiKUMax. C 3JIEKTPOHHO-

Ha ycroitunBocTh K Jy4eBoii

BO3JICHCTBHIO MATHHUTHOTO 2 CT. JKecCT. 3A/M (nutenbHO) | TpyGKoit

MOJIs1 TPOMBIIIICHHOMN

JaCTOTBI

3 DJIEKTPOMAarHUTHbIE OIS I'oCT P Mot Beex
paanovacToTHOro Auamasona | 51317.4.3-99 YCTPOHCTB.
oT BHEIIHUX U BHyTpeHaux | (MDK 61000-4-

YCTPOHCTB CBSI3U. 3). He Hnxe 10B/at
Ha ycroitunBocTh kK 3 crT. xecr.

U3ITy4aeMbIM

PaZo4acTOTHBIM 3JIEKTPO-

MarHUTHBIM TOJISIM

4 | UMnynbCHbIE MarHUTHBIE I'OCT P 50649- Has yerpoticTs
TIOJISI OT MOJIHMH U 94 HYBCTBUTCIILHEI
MEPBUYHBIX TCTICH. (MBK 61000-4- He nmxe 300A/m EjﬂrﬁfﬂmﬂmM
Ha ycroitunBocTsb k 10-93). 4 cr. xecr.

UMITYJIb,CHOMY MarHUTHOMY
TOJIIO.

5 Pa3psnpl ctaTnueckoro I'OCTP Jnst Bcex
AJIEKTPUUECTBA C 51317.4.2-99 YCTPOHCTS.
fiepeoHana. (MBK 61000-4-2- He Hnxe 6KB KOHTAaKTHBIN
Ha ycroituuBocTs K 95, MOK 60255- 3 er. wecr 5xB BOS,Z[YH.IHLII‘/'I,
paspsiiaM CTaTHYECKOTO 22-2-96).

ANEKTPUYECTBA.
CurnajpHble OPTHI

6 NmMnynbscHbIE TOMEXH, T'OCT P JlokanbHOE - Hns Beex

51317.4.12-99 Lloneroe YCTPOHCTB.

48




Ne Bun anekTpoMarHuTHBIX HopmaTusHslit Crenens [Tapametp [Ipumeuanue
/a0 BO3/IEMCTBUM U UCTILITAHUMN JIOKYMEHT JKECTKOCTHU
Ha MOMEX0yCTONYUBOCTh WCTIBITAHU I
(Tun
COC/IMHEHYS)
KOMMYTAIHSIX CHIIOBOTO (MBK 61000-4-12- | 3cr.xect. | 2xkB (mposox sems),
o6opynosanns u K3 Ha 96) (st 1kB (nposoa -nposox)
o OJTHOKPATHBIX)
MIEPBUYHOMN CTOPOHE. >
. CT. JKeCT.
Ha ycroitunBocTs K (st 1kB (nposon -3em),
KOJIeOaTeIIbHBIM HOBTOPSIOLINX 0,5B (nposon -
3aTyXaloIUM TOMEXaM. cs) nposoz)
C
obopynoBanue 4xB(nposox  -3emis),
M 2xB
4 cT. XKecT. npoTHBO(asHoe
(st 2,5«B (mporor -
OJTHOKPATHBIX) 3emus),
3 CT. JKECT. 1B (nposon -nposos)
(st
ITIOBTOPSAIOIINX
Cs
7 | UmMnynbcHBIE TOMEXH OT I'OCT P JlokanbHoe Hust Beex
I ) o
TOKOB MOJIHUH. 51317.4.5-99 S on. oon 1xB YCTPOHCTB.
Ha yCTOﬁqHBOCTB K (MSK 61000'4'5' HPOBOH -IPOBOJ
MHUKPOCEKYH/THBIM 95). 1cr. xecr. 0.5xB
HUMITYJIbCHBIM ITOMEXaM llonepoe
o IIpoBox -3ems 2xB
OOJIBIIION YHEPTHH. 3 CT. KECT.
IIpoBonx -nposox 1xB
2 CT. KecT.
C
obopynoBanne
M 4xB
IIpoBon -3emis
4 cr. xKecT.
IIposox -npoBoj 2B
3 cT. xKecr.
8 | HanocexyHuusie I'OCT P51317.4-| Jlokankhoe Mot Boex
HUMITYJIbCHBIE TOMEXH OT 4-99 MDBK 31_?' KECT. 1xB yCTpoucTs
0JICBOC
ANEKTPOMEXAHUYECKUX 61000-4-4-95, e
- 4 cT. KecT. 2xB
YCTPOWCTB B CHCTEMax MDK 60255-22-
ANEKTPOTTUTAHUS 4). C
MIOCTOSTHHOTO U obopynosanue
IIEPEMEHHOI0 TOKaA. M 4xB
o Crrerr. Cr.
Ha ycroiiuuBocTts k
KECT.
HaHOCEKYHIHBIM
MMIYJbCHBIM TOMEXaM
9 | Ha ycToifunBOCTb K IoCT P Hns BCEX
KOHIYKTHBHBIM momexam, B | 51317.4.6-99 CHTHAJIBHBIX
IIOPTOB.
moJtoce yactoT ot 150kI 11 (MDK 61000-4-6-| 3cr. xecr. 10B P
o 80MTI . 96).
IIuTaHue NOCTOAHHBIM TOKOM
10 HpOBaJ'IBI HaIPSHKEHUS MD3K 61000-4-29 30% @ Tonbko bt
60% (0,k) BXOJIHBIX
MOPTOB.
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Ne Bun anekTpoMarHuTHBIX HopmaTusHslit Crenens [Tapametp [Ipumeuanue
/a0 BO3/IEMCTBUM U UCTILITAHUMN JIOKYMEHT JKECTKOCTHU
Ha MOMEX0yCTONYUBOCTh WCTIBITAHU I
(Tun
COC/IMHEHYS)
[pepbIBaHUS HAMPSIKEHUSI 100% (0,5)
11 | Ha YCTOMYUBOCTH k | TOCT P 51317.4.174 He HmXE [Mynbcamm He | Jus BCEX
yJIbCALIM HATPSKCHHS 2000 MDK 61000-4-| 3 .. yecr. | BbmuE 10%. HOPTOB
17-99). MU TAHKS
MMOCTOSIHHOTO TOKa. HOCTORHHOTO
TOKa.

12 | KOHIYKTUBHBIC TOMEXH OT I'OCTP He nmxke 10B (amrenbro) | M BCEX
BHEIIHUX U BHYTPEHHUX 51317.4.16 - 2000 3cr. xecr. | 1008 (Io) fiopTos
HCTOYHHUKOB. (MDK  61000-4-16- TIHTaHuA
Ha YCTOWYUBOCTH K | 96)- JocTOMIHOTO

TOKa.
KOHIYKTHBHBIM IIOM€XaM B
nojyioce vactot ot 0 mo 150
Kkl 1.

13 | UmnynbCcHBIE TOMEXH OT I'OCT P Host BCEX
TOKOB MOJIHUH. 51317.4.5-99 3Hp°B°H e TOpTOB
Ha ycroiiunBocTh K (MS5K 61000-4-5- oT. Rect. 2xB Egzi‘:::mm
MMKPOCEKYHIHBIM 95). Tposoz -nposox 1B TOKA.
HMITYJIbCHBIM IIOMEXaM 2 CT. XKeCT. «
00JIBIIION SHEPTHUH.

14 | HanocekyHHbBIE I'OCT P51317.4-| 4 cr. xecT. 4xB Hns BCEX
HUMITYJIbCHBIE TOMEXH OT 4-99 MDBK TopToB
ANEKTPOMEXAHUYECKUX 61000-4-4-95, EZ(T::E;I:HOFO
YCTPOHCTB B CUCTEMAX MD3K 60255-22- TOKA.
AJIEKTPOITUTAHUS 4).

ITOCTOSIHHOTO U
MEPEMEHHOT0 TOKaA.

Ha ycroiiuuBocTts k
HaHOCEKYHIHbIM
VMITYJIbCHBIM IIOMEXaM

15 | KoHnyKTUBHBIE TIOMEXHU OT IoCT P Hns BCexX
BHEIIHUX U BHYTPEHHHUX 51317.4.6-99 TopToB
HUCTOYHUKOB. (MBK 61000-4-6- Egg:g::mro
Ha ycroitunBocThb K 96). 3 o1 KECT ToKa.
KOHJIYKTHBHBIM [IOME€XaM, B 10B
nosioce yactot oT 150k 11
1o 80MI .

16 | UMmynbCHBIE TOMEXH, I'OCTP st BCEX
BOBHHKAIOIIHE [IPH 51317.4.12-99 4 cT. KecT. 4kB (mposox -semnsn), | MOPTOB
cowyraw owtosoro | (VKBI000412) |, (00| 248 e e et
OGOPyHOBaHHH u K3 Ha 3 CT. XKecT. sems), 1kB (mposox | ToKa.
MEPBUYHOUN CTOPOHE. (st -IpoBox)

Ha ycroiunBocTs kK TIOBTOPAIOLINX

KOJIe0aTeIbHBIM

cA
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Ne Bun anekTpoMarHuTHBIX HopmaTusHslit Crenens [Tapametp [Ipumeuanue
/a0 BO3/IEMCTBUM U UCTILITAHUMN JIOKYMEHT JKECTKOCTHU
Ha MOMEX0yCTONYUBOCTh WCTIBITAHU I
(Tun
COC/IMHEHYS)
3aTyXarUUM IIOMEXaM.
I[IuTtanue nepeMeHHBIM TOKOM
17 | IIpoBayibl HATIPSHKCHUS MD3K 61000-4-29 30% (58epuooB) Tonbko JUTSE
60% (luepuon) BXOJTHBIX
TIOPTOB.
[IpeprIBanus HaNPSKEHUS 100% (5nepuomoB)

18 | Ha ycroituuBoCTb K I'OCT 29280-92 Host BCEX

rapMOHUKAM H (MK 61000-4, TOpTOB

MDBK 61000-4-13). MU TAHMS
WHTEpPrapMOHUKaM, K

MIEPEMEHHOTO
CUTHaJIaM CHCTEM ToKa.
TEJICYIIPABJICHUS U
CUTHaJIM3alliuH B
B cooTBeTcTBUH C PEKOMCHAAIUSAMA

HaIpsHKEHUU CEeTU nactosmux MY.
MEPEMEHHOTO TOKa.
Ha ycroitunBocTh k T'OCT P 51317.4.14
KOJICOaHUSIM HaIPSHKEHUS 2000 MK 61000-4-

14-2000).
Ha ycroiiuuBocts k T'OCT P 51317.4.11+
JUHAMHUYECKUM U3MEHECHUAM 2519 9(2/[91( 61000-4-
HAIPSHKCHUS -94).
AJIEKTPONUTAHUS

19 | Ha ycroituuBocTb K F'OCT P 51317.4..28

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

MMUTAHUS B CETH

MEPEMEHHOT0 TOKa

20 | Ha ycToi4uBOCTh K Tlnst BCEX
KOHAYKTHBHBIM TTIOMEXaM, B TopToB
nostoce gactot ot 150k 1y TR

80MT1 MIEPEMEHHOTO
10 "
He nmxe 10B ToKa.
I'oCTP 3 (108)
T. XKCCT.
51317.4.6-99 o e
(MBK 61000-4-6-
96).

21 | UmnynbcHBIE TOMEXH, I'OCT P Host BCEX
BO3HMKAOIIHNE TIPH 51317.4.12-99 4 cT. XKecT. 4xB (nposon -3emnst), | MOPTOB
KOMMYTALHAX CHIOBOTO (MDK 61000-4-12) (a1 2KB (mposon -nposon) | MHTaHHA

OJTHOKPATHBIX) 2,5B (poson - MIEpPEeMEHHOTO
OGOPyHOBaHHH 1 K3 Ha 3 CT. XKecCT. semns), 1kB (mposox - | TOKa.
MEPBUYHON CTOPOHE. (st npoBo)
Ha ycroiunBocTs k TIOBTOPSIOIINX
KOJIeOATEeTbHBIM e
3aTyXarUUM IIOMEXaM.

22 | Ha ycTOWYHBOCTBH K I'OCT P51317.4-| 4 cr. xecT. 4xB Mot BCEX
HAHOCEKYHTHBIM 4-99 MDK 1opToB
HMMITYJTIbCHBIM TTOMEXaM 61000-4-4-95, T

HIEPEMEHHOTO
MDK 60255-22- TOKA.
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Ne Bun anekTpoMarHuTHBIX HopmaTusHslit Crenens [Tapametp [Ipumeuanue
/a0 BO3/IEMCTBUM U UCTILITAHUMN JIOKYMEHT JKECTKOCTHU
Ha MOMEX0yCTONYUBOCTh WCTIBITAHU I
(Tun
COC/IMHEHYS)
4).
23 | UmnynbCcHbBIE TOMEXH OT I'oCT P Hns BCEX
TOKOB MOJIHHH, 51317.4.5-99 e nopros
Ha ycroiiunBocTh K (MB5K 61000-4-5- 4B HepeMEHHOro
MHUKPOCEKYHTHBIM 96). TIpoBoz -npoBozt B ToKA.
AMITYJTbCHBIM TTOMEXaM 3 cr. KecT. «
OO0JIBIIION YHEPTUH.
IopT pyHKIMOHAJIBLHOTO 3a3eMJIEHUS
24 | Ha ycTOH4MBOCTB K I'OCT P51317.4- Tpebosanmus
HAHOCCKYHTHBIM 4-99 MDBK TIPUMEHSIOT K
UMITYJIECHBIM ITOMEXaM 61000-4-4-95, 4 COCIMHCIIAM €
CT. JKECT. (yHKIIMOHATIBH
(BBOZ MOMeXH M2K 60255-22- 4B LM
MIPUMEHEHUEM €MKOCTHBIX 4). 3a3eMIIEHHEM,
KJICIIEH CBSI3H) OTAENICHHBIM OT
3allIUTHOI'O
3a3€MIJICHUA.
25 | KoHnyKTUBHBIEC TOMEXH OT 10B=1401b
BHEIIHUX U BHYTPEHHUX (xB)
HMCTOYHHKOB.
Ha ycroitunBocTh K He nmxe (10B)
KOHAYKTUBHBIM ntomexaMm, B | [[OCT P 3 cr. *xecr.
nojioce yacTtoT oT 150kI 1t 51317.4.6-99
no 80MI .. (MBK 61000-4-6-
96).
Ilomexoamuccust
26 | Pagmomomexu ot I'oCTP
00opyI0BaHUS. 51318.22- 99
[Tomexoamuccus. (CUCIIP 22 - 97)

TOCT P
51318.11-99
(CUCTIP 11-97)

B cootBeTctBuH ¢ TOCT

52




[Tpunoxenue B

HanpsizkeHHOCTH MATHMTHOTO OJISA OT TOKOOTPAHUYHBAKOIIHNX
PEeaKTOPOB M IIMH MEPBUYHBIX Lene

B.1 UcxonHble TaHHBIE 1JIs pacyeTa HANPSKEHHOCTH MATHUTHOTO TOJIsI
OT PeaKTOpoB

PaccMOTpeHbl THTIOBBIC BapUaHTBl PACHOJOXKEHHS TPYHIbl OJHO(A3HBIX
PEaKTOPOB, 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)

- pacIoJIOXKEeHHE PEaKTOPOB B BEPIIMHAX TYMOYTOJbLHOTO PaBHOOCAPEHHOTO
tpeyronsHuka (puc.B.3)

[TapameTpbl peakTOpPOB, MCIOIB3YIONIMECS B pacyeTe, NPUBEACHBI B TAOJHIIC

B.1.
Ta6numa B.1
HapaMCTpBI PE€aKTOpPOB
ConpoTtuBieHue Yucno BUTKOB YcpenHeHHslil paanyc
peakropa (Z), (n) katymiku peaktopa (R),
Om M
0,25 34 0,6
0,96 45 0,9

PaccmaTtpuBaiioch pactpeienieHne HalpspkeHHOCTH MarHuTHoro mostst (HMIT)
BJIOJIb OCEH, PACTIOJIOKEHHBIX B BEPTUKAIBHON W TOPU30HTAIBHOM IIOCKOCTX. T.€.
BBIOMPANIOCH HAIIpaBIEHUE, B KAXKION IJIOCKOCTH, BAO0Jb KoToporo HMII mnmena
HauOOJIbIINEG 3HAYCHUS NpPU YIAJICHUU OT OCH HUCTOYHHMKA Mo (peakTopa).
[IpyHUMAaOCh, YTO B HOMUHAIBHBIX PEKUMAX MO PEAKTOpaM MPOTEKar TOKU 1kA,
2 kA, 3kA, 4kA u BKA, uMerole COOTBETCTBEHHO caBur 1o (ase na 120. Taxxke
OBLTM pacCUMTaHBI TOJIS JIJIS1 IBYX 3HaueHUM TOKOB 3-X ¢aszHoro K3: 12xA u 15¢A.
Paccmotpensl cnydau ¢ HamOoliee XapaKTepHBIMU JUIsl IPUMEHEHUsI HAa MPAKTHKE
PACCTOSIHUSIMU MEX]y IIEHTPaMH PeakTopoB: oT 2,4M 110 3,4 M.

®.A !  $H.B ! .C !

Puc.B.1 Pacnionoxenue peakTopoB BAOJIb OCU
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Puc.B.2 PacnionoxeHne peakTopoB B BEPIIMHAX PaBHOOSIPEHHOTO MPSIMOYTOILHOTO
TPEYroJbHUKA

¢. B

Puc.B.3 Pacnionoxenne peakTOpoB B BEPUINHAX TYMOYTOJILHOTO PAaBHOOEIPECHHOTO
TPEYroJIbHUKA

B.2 Pe3yabTatrhl pacueToB

ITo pesynpraTam pacueToB ObUIM MOCTpOeHBI 3aBucuMocTH HMII ot
paccTOAHUS 4O PEAKTOPOB.

Ha pucyHkax WJUTIOCTPUPYIOIIMX pPe3yJbTaThl pPacyETOB ObUIM OTMEYEHBI
YPOBHH HAIPSKEHHOCTH COOTBETCTBYIOIIME 4-0i M 5-0il CTENEHSIM 3>KEeCTKOCTU
UCIIBITaHUI 000PYJOBaHUS HA YCTOMYMBOCTh K MAarHUTHBIM TMOJISIM MPOMBIIICHHON
9acTOThl TPH HOPMAJIBHOM (JUIMTEIHLHOM) W aBapuiHOM (KpaTKOBPEMEHHOM)
pexkuMax padoTel. Takxke U1 HOPMAJIBHOTO PeXUMa padoThl oTMe4eH ypoBeHb (80
A/M) HMII Ge3onacHbIi I TIepcOHANIa SHEProoObEKTa Ha MPOTSHKEHUH pabodero
nas (8 gacos). [TorpemHocTh pacueToB JUIsl MPUHATHIX ITAPAMETPOB PEaKTOPOB U
T€OMETPUUYECKOTO PACTIONIOKEHHS HE MpeBbITaeT 5%.

B.2.1 PacnoJioxkeHne peakToOpPoB B/10JIb TOPU3OHTAIBHON 0CH

Pacyer B TOpPH3OHTAIBHOW IUIOCKOCTH (B IIOCKOCTH T'€OMETPHUSCKHUX
IICHTPOB PEAKTOPOB) MPOM3BOIWIICS BIOJb HampasieHus O, yKa3aHHOrO Ha
puc.B.4, Tak xak Baosb ocu O, HMII umena Hanboblive 3Ha4eHUs MPU y1aJICHUH
OT OCHM HCTOYHMKaA mois. [Ipy HCnoNb30BaHMM PE3YJIBTATOB pacueTa B HHBIX
HaIIPaBJICHUSX TOPU30HTAIBHOMN IUIOCKOCTH, PACCTOSIHUA A0 30H COOTBETCTBYIOIIHUX
CTEMEHSIM KECTKOCTU OYIyT HECKOJIBKO 3aBbIIICHBDI.

Pacuer B BepTHKaIBbHON MJIOCKOCTH (B INIOCKOCTH I€OMETPUYECKUX I[CHTPOB
pPEaKTOPORB) MPOU3BOAMIICS BJIOJb HampaieHus: O, ykazaHHoro Ha puc.B.5, Tak kak
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Bnoap ocu O, HMII umena HamOomblive 3HAYEHUS NpPU YJAIEHUH OT OCHU
MCTOYHHKA 10JI. PaccTosiHMe OTCUMTHIBaeTCA OT LEHTpa KpaiHero peakropa. IIpu
UCIIOJIb30BAaHUM DPE3YJIbTATOB pacyeTa B HWHBIX HAIPABICHUSAX BEPTUKAIBHON
IUIOCKOCTH, PAacCTOSIHUS A0 30H COOTBETCTBYIOUIMX CTEHEHSIM >KECTKOCTH OyayT
HECKOJIbKO 3aBBIILIECHBI.

PesynbraTel pacueroB HIIM B TOpHM30HTAIBHOM M BEPTHUKAIBHOM IIJIOCKOCTH
npuBeseHbl Ha puc.B.6-B.12.

Puc.B.4 Xapakrep pacnpeneneuaus HMII B ropu3oHTaIbHOM MITOCKOCTH

A-
BEPTHKAIIBHAA ILNIOCKOCTE

Puc.B.5 Xapakrep pacnpenenenus HMII B BepTHKaIbHOM TIIOCKOCTH
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HopManbHbi pexum —_1KA
(ropusoHTanbHas NMOCKOCTb)
2 kA
110 + T :
g 100 +
E 90 i \ \ \ — 3 KA
g \ [
. ol
© s 70+
= E 4 kA
2 < 60 \
gE 50+
2 404 \ \ —5¢A
% 30 £
S 20 ¢
5 10 £ \ N 4 cTeneHy
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHy
paccTosiHMe OT OCU KpaliHero peaktopa, M
nepcoHan

Puc.B.6 Pacnipenenenrie HMII nmpu HOpMaabHBIX peXKHMaxX B TOPU3OHTAITBHON TJIOCKOCTH
npu Z=0,250m; Nn=34; R=0,61; S=2,41

HopmanbHbI pexum —1KA
(BepTMKanbHasA NMOCKOCTb)

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

5 50t
°5 50 + N
Ic 40+ \ \ \ —5KA
g 30+ -
% E
& 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 pekKMMax B BEPTHUKAIBLHOMN TUIOCKOCTH
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
0123456 7 8 9101112131415

paccTosiHMe OT OCU KpailHero peakropa, M

Puc.B.8 Pacnipenenenne HMII npu aBapuitHbIX peXUMax B TOPU30HTAIBHOM MIOCKOCTH
npu Z=0,250Mm; 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 BEPTUKAIBHOM IIIOCKOCTH TMPH

Z=0,250mM; n=34; R=0,61; S=2,41
HopmanbHbI pexum 1 KA
(BepTUKanbHasA 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 LeHTpa KpaWHero peakTtopa, M
nepcoHan

Puc.B.10Pacnipenenenne HMII npu HOpMaIbHBIX PEKUMAaX B BEPTUKAIBHOU MJIOCKOCTH

npu Z=0,960m; n=45; R=0,%1; 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 —risspeii iy

L
T T = T T 1

0123456 7 8 9101112131415

paccTosiHMe OT OCu KpaiiHero peakropa, M

—12 kA
——15«kA

4 cTeneHb
——>5 cTeneHb

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

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

—12 kA
700 £ —15 KA
\\ 4 cTeneHb

500 £
400 + \\ —_5creneHs
300 +

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

T t T T T 1

0123 456 7 8 9101112131415

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

paccTosiHue OT LieHTpa KpailHero peakTopa, m

Puc.B.12 Pacnpenenenre HMII npu aBapuiiHBIX peXKUMax B BEPTUKAIBHOM IIIOCKOCTH
npu (Z=0,960m; n=45; R=0,91; S=2,44)

B.2.2 PacnoJsioxkeHne peakTopoB B BepHIMHAX PaBHOOEIPEHHOTIO
MPSAMOYT0JIbHOI'0 TPEYroJbHUKA

Pacuer B TOpHM3OHTaNbHOW TUIOCKOCTH (B TIJIOCKOCTH T'€OMETPHUYECKHX
IICHTPOB PEAKTOPOB) MPOU3BOAMIICS BIOJH HampasieHUs Oy, yKa3aHHOTO Ha pHC.
B.13. PacueT B BepTUKAIBLHOW IIOCKOCTH (B TUIOCKOCTH I'€OMETPHYCCKHX IIEHTPOB
pPEaKTOpOB) MPOW3BOAMICS BAOJH HampamieHus O, yka3aHHoro Ha puc. B.14.
PesynbraTel pacueroB HIIM B ropu30oHTanbHONM M BEPTUKAIBHOM IIJIOCKOCTH
npuBesieHbl Ha puc. B.15B.22.

¥

TOPH0HTATEHAA LIOCKOCTE

Puc.B.14 Xapaxrep pacnpenenernss HMII B BepTUKanbHOM IMIIOCKOCTH
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HopmanbHbIn pexum 1 kA
(ropu3oHTanbLHasA 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
paccTosiHue OoT OCU KpaWHero peakropa, m
nepcoHan

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

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

HopmanbHbIN pexum 1 KA
(BepTUKanbHasA NMOCKOCTb)
110 2 kA
2 100 f \ 1
A E—"
z 80 +
é s 70 & \ \\’\
=3 g 11\ 4xA
EE ool \IAN
§5 50¢
I e 40+ \ 5KkA
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=0,250Mm; n=34; R=0,61; S=2,41

HanpsXXeHHOCTb
MarHUTHoOro nons,

ABapuiiHbIn 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 peKUMax B TOPU3OHTAIBLHOM TIOCKOCTH

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

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

E 1\

\

£ —12KA

\ —15kA

\\ 4 cTeneHb
, \\ ——5 cTeneHb

0123 456 7 8 9101112131415

paccTosiHue OT LeHTpa KpailHero peakTtopa, M

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

HopmanbHbIn pexum
(ropu3oHTanbLHasA NNOCKOCTb)

110
100

HIL

90
80 -
70 A
60 -
50 A
40

|
LN

30

N

20 A
10

SN

Hanps>KeHHOCTb MarHUTHOro
nons, Alm

N
N
N AN

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

paccTosiHMe OT OCM KpaWHero peakTopa, M

1kA

2 kA

3 kA

4 kA

5 kA

4 cTeneHy

5 cTeneHy

nepcoHan

Puc.B.19 Pacnpenenenrie HMII nmpu HOpMalIbHBIX peXUMaxX B TOPU30HTAIBHOMN IIIOCKOCTH
npu Z=0,960mMm; n=45; R=0,%; S=2,41

HopmanbHbIn pexum
(BepTUKanbHasi NJIOCKOCTb)

/
/

HaMpsAXXeHHOCTb MarHUTHOTO
nonsa, A/m
o
o
Il

o

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

paccTosiHue OT LieHTpa KpaiHero peaktopa, M

—1kA

—2KA

—3 KA

4 kA

—5KA

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 NNOCKOCTb)

e —
%

T R T

T T T T T T T 1

0123456 7 8 9101112131415

paccTosiHMe OT OCM KpalHero peakTtopa, M

—12 kA
— 15 KA

4 cTeneHb
——>5 cTeneHb

Puc.B.21Pacnpeneneane HMII npu aBapuiiHBIX pekUMax B TOPU30HTAIBLHON TIIOCKOCTH
npu Z=0,960mM; n=45; R=0,%; S=2,41

1100 +

ABapuitHbIn pexum (3x hasHoe K3)
(BepTUKanbHas NNIOCKOCTDb)
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900 £
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\
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HanpsaXeHHOCTb
MarHuTHoro nons, A/m
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0123 456 7 8 9101112131415

paccTosiHMe OT LieHTpa KpaiHero peaktopa, M

—15KA
4 cTeneHb

—12 KA

—— b5 cTeneHb

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

B.2.3 Pacnoso:xkeHne peakTOpoB B  BepUIHHAX

PaBHOOEIPEHHOI0 TPEYTr0JIbHUKA.

Pacyer B TOpPH3OHTAIBHOW IUIOCKOCTH (B IIIOCKOCTH T'€OMETPHUSCKHUX
IICHTPOB PEAKTOPOB) OCYINECTBICH BIOJb HamparieHus Oy, (puc. B.23). Pacuer B
BEPTUKATBHON IUIOCKOCTH (B TUIOCKOCTH T'€OMETPUYECKHX IIEHTPOB PEaKTOPOB)
ocyliecTBieH Baoib HanpasieHus O, (puc. B.24). Pesynbrarel pacueroB HIIM B

TOPU30HTATBHON M BEPTUKAIBHOM MIIOCKOCTH NpUBEeHbBI Ha puc. B.258.32.

TYIOYI0JIbHOT O
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TOPH30HTAIBHAA IUIOCKOCTE

Puc.B.23 Xapakrep pacnpenenenuss HMII B ropuzoHTaIbHOM MIIOCKOCTH

BEPTHEATRHAA IUIOCKOCTD | | Al Al 7

I 4\?
L=d
2]

[ Xo)

:I\\\I@h\l\\\lll\\ll\\lll\l\l
Puc.B.24 Xapakrep pacnpenenenuss HMII B BepTukanbHO MI0CKOCTH

HopmanbHbIn pexum 1 kA
(ropusoHTanbHasi NIOCKOCTb)

110 2 kA
i
s E

80 £
I £
§ s 70+ \ "
E K
a 2 60 +
§E 50+
o E
I £ 40+ 5 kA
§ a0 AEVAN
8 20 £ \ Q\ 4 cTeneHb)
§ 104 S~
0:HHHH;HHHH;HHHHHH\ T
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5cTeneHb
paccrosiHMe OT OCU KpalHero peakTtopa, M
nepcoHan

Puc.B.25Pacnpenenenre HMII nmpu HOpMalIbHBIX peXUMaX B TOPU30HTAIBLHOMN IMIIOCKOCTH
npu Z=0,250mMm; n=34; R=0,61; S=2,41

62



HopmanbHbIM pexum 1 kA
(BepTuKanbHasA NNOCKOCTb)
110 2 KA
T i
3KA

. AL
0| \ |

HanpsAXeHHOCTb MarHUTHOro
nonsa, A/m

60 £
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40 \\\ \ 5 KA
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 5 cTeneHb

paccTosiHMe OT LeHTpa KpallHero peakTtopa, M
nepcoHan

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

ABapuiHbIv pexum (3x pasHoe K3)
(ropu3soHTanbHas 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 bl o

0123456 7 8 9101112131415

paccTosiHMe OT OCM KpalHero peakTopa, M

Puc.B.27 Pacnpeneneane HMII npu aBapuiiHBIX pekuMax B TOPU30HTAIBHON TIIOCKOCTH
npu Z=0,250Mm; n=34; R=0,61; S=2,41

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

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

600 £ \ 4 cTeneHb
500 £
\\\\

400 £ ——>5 cTeneHb

300 +
200 Farspssponpspnholod i L

0123 456 7 8 9101112131415

HanpsXeHHOCTb
MarHuTtHoro nons, A/m

paccTosiHMe OT LieHTpa KpalHero peakTopa, m

Puc.B.28 Pacnpenenenre HMII npu aBapuiiHBIX peXKUMax B BEPTUKAIBHOMN IIIOCKOCTH
npu Z=0,250mMm; n=34; R=0,61; S=2,41
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HopmanbHbi pexum 1 kA
(ropusoHTanbHas NIIOCKOCTb)
110 i
g 100 ¢ il \
':_: 90 i \ \ \ 3 KA
E 27 N
I £ I
¢'E s 70 F \ \ \ \
= E 4 KA
22 w0 \\ \ \\
§5 S0° AN
T2 40+ \ \ 5 KA
¥ 30 + = DA
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 cTeneHb
paccTosiHMe OT OCU KpaWHero peakropa, M
nepcoHan

Puc.B.29 Pacnpenenenrie HMII nmpu HOpMalIbHBIX peXUMaX B TOPU30HTAIBHOMN MIIOCKOCTH

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

HopmanbHbii pexum —1KkA
(BepTUKanbHasA NNOCKOCTb)
110 2A
o g 1L\
5 ol RWAMAN
z 90 + —3KA
< IAYANA
z 80 £ \
© 3 70+t
= E 4 kKA
2 < 60 \
g E 50+
28 40 ANERNE N\ —s5A
T E \ \ \
£ 30¢F N
- SN -
E 10 \ —_— cTeneHy
0’HHHH}HH}HH}HHHH}HHHH}HHHHHH}HH}HH}\HH‘v—v—v—T—Y‘r
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.30Pacnipenenenne HMII npu HOpMaIbHBIX pEKUMaX B BEPTUKATBHOU MJIOCKOCTH

npu Z=0,960m; n=45; R=0,%1; S=2,41

ABapuiHbin pexum (3x ¢pasHoe K3)
(ropn3oHTanbHas NMOCKOCTb)

= 1100 E “
, < 1000 i
5 = 900 E
S 5 800 ¢
£ S 700+
X 5 600 ¢
& T 500+
g S 400 ¢ \
T & 300
2 200 —WMMM@@M

0123456 7 8 9101112131415

paccTosiHMe OT OCM KpaliHero peaktopa, M

—12 KA
——15KkA

4 cTeneHb
——>5 cTeneHb

Puc.B.31 Pacnipenenenne HMII npu aBapuiiHBIX peKUMax B TOPU3OHTATBLHOM 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 ——15kKA

600 \\\ 4 cTeneHb

500 +
400 £ \ —— 05 cTeneHb

HanpAXeHHOCTb
MarHMTHOro nons,

0123 456 7 8 9101112131415

paccTosiHue OT LieHTpa KpaWHero peakropa, M

Puc.B.32 Pacnpenenenrie HMII npu aBapuiiHBIX peXKUMax B BEPTUKAIBHOM IIIOCKOCTH
npu Z=0,960mMm; n=45; R=0,%; S=2,41

B.3 Pe3yabTaThl pacueToB HANPSIZKEHHOCTH MATHUTHOTIO MOJIsl OT IUMH
NepPBUYHBIX Lemnen

Pe3ynbTarhl pacyeToB HANMpPSHKEHHOCTH MAarHUTHOTO TOJISL TMPUBEIEHBI IS
CJTy4aeB, KOT/Ia IIMHBI IEPBUYHBIX IIETIeH pa3TuIHbIX KiaccoB HampspkeHus (11kB,
22xB, 33B u 50B) pacnonaratorcs Haja 3JaHHEM, B KOTOPOM PacCIOIOXKEH
peneiinbiit mut (puc. B.33).

PacueTHble TOUKH PACIIONOKEHBI B IPOCTPAHCTBE MEXIY KpalHUMHU (ha3amu
Ha BbIcOTe N=3M, B IJIOCKOCTH NEPIEHIUKYIIPHON ocu poBoAoB. [Ipu pacuere He
YUUTBHIBAJIM HPOBUC IPOBOJAOB, a IMPOBOJHUKM B PACUETHOW MOJEIM 3a/JaBallv
OPSIMBIMU JIMHUSIMHU, BBICOTY KOTOPBIX HAJ] YPOBHEM 3€MJIM MPUHUMAJIUM pPaBHOMN
rabaputy (MHHUMAQJIBHOMY pPAaCCTOSHHIO JO TOBEPXHOCTH 3E€MIIH) pealbHOU
ommHOBKH (puc. B.34).

[IpuHUMAaIIOCh, YTO IJIMHA IMUH MHOTO Ooiblne radaputa ommHOBKH (L >>
H), 4Tto MOXeT mpuBeCTH K HEKOTOPOMY 3aBBHIIICHUIO pE3yJbTATOB pacyeTa
(mpeBbimienne 10 10%) Mo OTHOWMICHHWIO K PEAJbHBIM CIy4asM TpU HEOOJBIINX
JUIMHaX TpoJieTa MexAy MnopranamMu omHuHOBOK Ha OPY. I'eomerpuueckue
napaMeTpbl OUIMHOBOK Pa3IMYHBIX KJIACCOB HAMPSKEHUH MpeICTaBICHbI B TaOIUIE
B.2.

Taomuma B.2
['eomeTpruueckne pa3mMepsl paC4E€THOM MOJIENIH OLIMHOBKYU
Un, xB ["abaput H, m Mem@azH([))e paccrosiaue | lllupuna moprana, m
, M

110 11 2,25 9

220 15 3,75 15
330 20 5,5 22
500 25 7,5 30
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IIpu pacuere paccmaTpUBaIM HOPMAJIBHBIM W aBapUUHBIN pexuMbl. [Ipu
HOpPMAaJIbHOM PEKUME PUHHUMAJIH, YTO IO OIIMHOBKE NMPOTEKAatOT TOKUA 1 KA u 3 KA.
B kauecTBe aBapHIIHOIO pexMMa paccMaTpuBaiu pexum oaHodasHoro K3, c
3aMbIKaHHeM Ha cpenneit gaze. Toxu ogHodazHoro K3: 10 kA, 20kA, 40kA u 60
KA.

Pesynbrarer pacyera HMII ans ommuoBku 110 kB mpenctaBieHsl Ha puc.
B.35u puc. B.36.Pe3ynbratel pacuera ommunoBku HMII nnst 220xB npencraBieHbl
Ha puc. B.37 u puc. B.38. Pesynbrarel pacuera HMII nns ommnoBku 330 kB
npencraBiensl Ha puc. B.39 u puc. B.40. Pesynmprathl pacuera HMII nus
ommHoBKU S00kB npencrasnens Ha puc. B.41u puc B.42.

OwwnHoska

=

A
A7 s s s s s £ A

Puc.B.33 Pacrionoskenune ommHOBKY Ha1 3aaHueM PII]

A
y

<t
|t

-

X

Puc.B.34 PacueTHas Moaein
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HopMmanbHbIN pexum
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Puc.B.35Pesynbrarer pacuera HMII mist ommmaoBku 110kB (HOpManibHBIH pexim)

OpHodazHoe K3
(Ha cpenHen da3ze)
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Puc.B.36 Pesynbrarer pacuera HMIT st ommaoBku 110kB (aBapuiinblii pesxim)
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Puc.B.37 Pesynbratel pacueta HMII ms ommmuaoBku 220kB (HOpMaIbHBIN pesKnM)



OpHodhasHoe K3
(Ha cpepHen haze)
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Puc.B.38 Pesynbratel pacueta HMII ms ommmuroBku 220kB (aBapuitHblii pesxnm)
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Puc.B.39 Pesynbrarer pacuera HMII mist ommmaoBku 330kB (HOpMalibHBIH peKim)
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(Ha cpegHen cha3ze)
1100 .
1000 g
5 900 §
éu:' 800 10kA
g§ 700 : 20¢A
§ 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
MOWTOOUAN SN0 AN NIML T OO L
w ¥ @ 4 9 Q@ o < N ® < 1
paccTosiHue, M

Puc.B.40 Pe3ynbrarsr pacuera HMIT st ommaoBku 330kB (aBapuiiHbIil peskim)



HopmanbHbIN pexum
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Puc.B.41 Pesynbrater pacuera HMII st ommmaoBku 500kB (HOpManibHBIH pekim)

OpHodhaszHoe K3
(Ha cpenHen dase)
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100
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Puc.B.42 Pesynbratel pacueta HMII mns ommmroBku 500kB (aBapuitablii pesxnm)
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B.4 DnekTpoMarHuTHbIE MOJISA PAAHOYACTOTHOIO IMANA30HA OT PA3JINYHbIX

HCTOYHUKOB
Taomura B.3
Hal'[p}I}KCHHOCTI/I QJIICKTPUYICCKOTI'O I10JIA, CO3AaBACMOI'0 HCKOTOPBIMHA
paauonepeaaTInKaMu
Hctounuk YacToTHbIN Tunuynoe Tunuynoe DnexTpude-
Auara3oH, MaKCHUMAJIBHOEC MHWHHUMAJIBHOEC CKO€ II0JIC B
Ml s dexTrBHOE paccTosiHue COOTBETCT-
3HAYCHUC M By}omeﬁ TOYKE
N3JTy4aeMoi B/m
MOIIHOCTHU
Bt
PanuoTrpancnsauus B 0.014-0.5 2.510° 2x10° 55
nuanaszone /[B u B
MIPUMOPCKO 30HE
Paguorpancnsius B 0.2-1.6 80R10° 500 12.5
nuanazone CB
Jlro6urensckue KB- 1.8-30 x10° 10 22
pPaaroOCTaHIINU
KB cBs3b, BKIIOUAS 1.6-30 1810° 1x10° 0.1
PaAVOTPAHCIISIITUIO
“I'paxxnanckuit” 27 - 28 12 10 2.5
JUana3ox
Jlroburenbckue 50-52 8x10° 10 65
paauOCTaHIIMK JUaNa30Ha 144 - 146 8x10°
OBY u YBY 432 - 438 8x10°
1290 - 1300 8x10°
CraioHapHbIC 1 29 - 40 130 2 40
MOOMIIEHBIE 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
paaroTenehOoHbI
TeneBumenue nuamna3zoHa 48 - 68 32x10° 500 8
MB (OBY) 174 - 230 32x10°
Paguorpancnsius B 88 -108 10Q010° 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)




HauOosnblie 3HAYeHUs HANPSDKEHHOCTH JJieKTpudeckoro mnosss E, B/,
npusenennbie B Tabnuie I1.B.3 (cormacao MDOK 61000-2-3, 1992.), noaydeHsl 1o
BhIpaKeHUIO (Opajioch MaKCUMaIbHOE 3HAYCHUE):

E=koum)*> 0™,

rJie I - MUHUMaJIbHOE PACCTOSIHUE [M] OT HCTOYHUKA H3JTyUCHUS,

OUM - s dexTrBHAS H3TyIaeMast MOIIHOCTH [BT];

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

Taomura B.4
Ocnabnenue moJst OT IEPEHOCHOH PaIMOCTAHIIUHU C PACCTOSHUEM U HAJTUYHEM
WCKYCCTBEHHBIX MpETrpa.

VYcnoBus usmepeHust Paccrosinue no nepenatunka, M E, B/m
bes nperpan 1 25
bes nperpan 10 0,52
[TepexpriTHE U cTeHA 10 0,005
Crena mexy PII u YBK 5 0,05
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[Tpunoxenue I
IIporpaMmmsl 1Jis pacuera ypoBHeH 3JIeKTPOMATHUTHBIX BO3AeUCTBUH

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

C noMouipl0 MpOrpamMM BBINOJHSAIOT PacueT MNEPEXOJHBIX MPOILIECCOB B
pa3BeTBICHHONW 3-MEpHOM CXeMe 3a3eMJISIONIET0 YCTPOWCTBA 3JEKTPOCETEBBIX
00BEKTOB, BKJIIOYAIOIIEH CUCTEMY IMPOBOIHUKOB B BO3/IyX€ U TPYHTE, IPH KOPOTKUX
1 IBOMHBIX 3aMbIKAHHUSIX Ha 3€MIJIIO.

IIpn npoBeieHNM pacyeTOB TOKHBI YUYUTHIBATHCS !
- YAEIBHOE CONPOTHUBIIEHUE IPYHTA;

- MaTepuaj ¥ CEUYCHHE MTPOBOIHUKOB M 3a3eMIIUTETICH;
- cocTaBirstronre Toka K3 Ha 3eMiro;

- Kabesu ¢ IKpaHoM, OpOHEH 1 000JI0UYKOI;

- TpyOONPOBOIbI PA3TMYHOTO CEUEHUS.

B pPE3YILTATC PpACUYCTOB IMOJIYUAIOT pAaCIPCACICHUEC ITIOTCHIMAJIOB U TOKOB IIO
9JICMEHTAaM 3a3€MJIAIOIICTO YCTPOﬁCTBa, H OIIPCACIIAIOT.

- CONIPOTHUBJICHHUE 3a3EMIISIOIIETO YCTpoiicTBa (HampsbkeHue Ha 3Y);

- HampsDKEeHUE, BO3/ICHCTBYIOIIEe Ha BTOpUYHBIC Ka0enu U 000pyI0BaHuE,

- TOKU B DKpaHax, OpoHe u 000JI09Kax Kabeexn.

JIOTIOTHUTENBHO € TOMOIMIBI0 MPOTPAMM  OMPEACISIOT  HANpPsDKCHHE
NPUKOCHOBEHUSI Uil  OOECTeUeHUs  YCJIOBHUH  DJIEKTPOOE30MacCHOCTH  Ha
AIIEKTPOCETEBOM OOBEKTE.

B Ttabmune I'.1 mpuBeneHsl CBEACHWS O KOMIBIOTEPHBIX IpOTrpamMMax,
KOTOPBbIE MOTYT OBITh IPUMEHEHBI JJIsI BBIIOTHEHHUS PACUYETOB JIEKTPOMATHUTHBIX
BO3JIEUCTBHI Ha BTOPUYHOE 000PY/I0BaHUE.

Jlist pacyera HamnpsKeHMM M TOKOB, BO3JEHCTBYIOIIMX Ha BTOPUYHOE
000pyI0BaHKE, MOTYT MPUMEHSTHCS TPOTPAMMBI:

OPY-M, Parsiz, KWIK GRID, Racuer 3a3eMIIIOIINUX YCTPOHUCTB» (PUPMBI
Safe Engineering Services & technologies Itd.

2 Pacuer UMIYJIbCHBIX [TOMEX MPU KOPOTKUX 3aMBIKAHUSAX U KOMMYTALUsX B
IIEPBUYHBIX LEIIAX.

C nomo1pio MporpaMM BBINOJHSAIOT pacyeT MepexoqHbIX npouecco npu K3
Y KOMMYTAIUsX B IEPBUYHBIX LETISAX.

IIpu npoBeieHNM pacyeTOB TOKHBI YIYUTHIBATHCS !

- BOJIHOBBIE MPOLIECCHI B KAOEJIbHBIX JINHUSAX,

- CBOMCTBA I'PYHTA,

- pacmnosoxeHue KaOeabHOU JIMHUU B BO3yX€E TaK U B TPYHTE,
- B3aMMHOE YKpaHUPOBAHUE NTPOBOJOB B KAOEJIbHBIX JIMHUSAX,
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- Harpy3Ka JIMHHMHU Ha €€ KOHLIAX.
B PE3YIbTATEC PACUCTOB OMMPCACIIAIOT UMITYJIbCHBIC TOKH B IICPBUYHBIX LCIAX,
HaBCACHHBIC MMITYJIbCHBIC HAIIPSAXKCHUA U TOKH BO BTOPUYHBIX LCIIAX.

I[JIH pacqu a I/IMHYJIBCHBIX IIOMEX MOFyT HpI/IMCHHTBC}I l'IpOFpaMMBI:
Interferences, EMTP-RV, PisPice. MicroCAP.

3 PacueT MarHUTHBIX MOJIEH.

C momo1pI0 MporpaMm ISl pacyeTa MarHUTHBIX TOJIEH BBIMOIHSIOT pacyeT
HANPSHKEHHOCTH MAarHUTHOTO MOJIS OT UCTOYHUKOB TOJIS

- IIMHBI IEPBUYHBIX IIETIEH;

- peakTopsl, TpaHchopmMaTopsl,

- IPOBOJIHUKY PA3IMYHOTO HA3HAYEHUS,

- MOJTHEOTBO/IHI.

JInist pacueTa MarHUTHBIX TOJIEH MOTYT IPUMEHSTHCS TPOrPaMMBbI:

MagPole Peakrop MII, DMII BJI, ELMAGLEP, EMFWorkstation 2.5

4 Pacyer AIeKTPOMarHuTHHIX BO3JIEUCTBUN OT MOJIHHH.

C noMouplo MporpaMM BBITIOJHSAKOT PACUYET MMIYJIbCHBIX MOTECHIMAIIOB Ha
TOKOOTBOJaX U 3Y MOJHUEOTBOJIOB, UMITYJIbCHBIX MOMEX BO BTOPUYHBIX LIEMSIX U
HaNpsHKEHHOCTU UMITYJIbCHBIX MAarHUTHBIX MOJIEW NIPU yAapax MOJHUH.

JIns  pacuera DNEKTPOMArHWTHBIX  BO3JAEHUCTBUM OT MOJIHHUM  MOTYT
MPUMEHATHCA NPOTPAMMBI:

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

Tabmuma I'.1

No HanmMenoBanmue [IpaBooOnanarensp, OO6macTh MPUMEHEHHS Hcrounnk nndopmarum VYcnoBus
n/n MIPOTPaMMBbI aBTOPBI pacrpocTpaHeHHs
1 OPY-M 000 «HII® DSJIHAIT» | C noMomibo IporpaMMsbl BHIIOJIHSOT Pocculickoe areHTcTBO 110 B cBoGoHOM

PAO «E3C Poccun» pacuer: MaTeHTaM W TOBAPHBIM 3HAKaM. | MPOJaxe.
MO5H - HallpsSDKEHUH U TOKOB IIPOMBINUIEHHON | CBUAETENBCTBO O pErMCTpaliuu
bopucos P.K. YaCTOTHI, BO3JICHCTBYIONINX Ha Ne 20026117681 15.10 2002.
[Terpos C.P. BTOpUYHOE 000pyIOBaHUE,
- IMITYJIbCHBIX MTOTEHIIMAJIOB Ha
TOKOOTBOZAX 1 3Y MOJIHHEOTBOJIOB;
- UMITYJIbCHBIX TOTEHIMAJIOB Ha 3Y npu
K3 u kommyTanusx;
- pacripeziefieHue TOKOB U OTEHIINAIOB
B 3V,
- HalpsDKEHUH MPUKOCHOBEHUS Ha
obopynoBanuu npu K3 Ha 3emitio.
2 Interferences 000 «HII® DJIHAII» | C moMoIipo mporpaMMbl BBITOTHSIOT Poccuiickoe areHTCTBO 110 B cBoGonHOM
Bopucos P K. pacuer: [IaTe€HTaM U TOBAPHBIM 3HAaKaM. | IPOJAXKE.
ITerpos C.P. - UMITYJIbCHBIX TTIOMEX MPH KOPOTKUX CBUIETENBCTBO O PETUCTPALIMHI
3aMbIKaHUAX U KOMMYTALUIX B Ne 20046104619t 11.2.2004.
MNEPBUYHBIX LEMsX;
- IMITYJIbCHBIX TTOMEX BO BTOPHYHBIX
HEensX U HanpsHyKEHHOCTH UMIYIbCHBIX
MAarHUTHBIX TOJICH MPU ylapax MOJHUHU.
3. MagPole 000 «HII® DJIHAII» | C moMoIipo mporpaMMbl BBITTOTHSIOT Poccuiickoe areHTCTBO 110 B cBoGonHOM
Bopucos P .K. pacder HanpsLKEHHOCTH MarHUTHOTO MaTeHTaM W TOBAPHBIM 3HAKAM. | MPOJAXKE.
Epomenkos A.B. MOJIsl OT UICTOYHUKOB TOJISL: CBUIIETENBCTBO O PETUCTPALIMHI
- IIMHBI IEPBUYHBIX LEMEH; Ne 200761439Dbt 17.10.2007.
- peakTopsl, TpaHCcHOpPMATOPHI;
- IPOBOJHUKY PA3JIMYHOTO HA3HAYCHHUS
4. Protection HIT® 5JIHATI PacueT 30H 3aUTHI OT IPSIMBIX YAAPOB | DJIEKTPOMArHUTHAS B cBoGomHOM
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No HanmenoBanmue [IpaBooOnanarensp, OO6macTh MPUMEHEHHS Hcrounnk nndopmarum VYcnoBus
n/n IPOrpaMMBbI aBTOPBI pacnpocTpaHeHus
Zones bopucos P.K., MoHuH 1o MetoaukaMm PJ1 34.21.122 - | coBMECTUMOCTH B MpoJIaXe.
[Terpos C.P. 87,C0-153-34.21.122 2003, IEC ANEKTPO3HEPIETUKE U
Standart 62305 anektporexuuke. [1/pen. A.0.
psikoBa, M.: DHeproaToMu3aar,
2003/
5. Parsiz HI'TY, Pacuer napamerpoB 3V HanpskeHue Bropas Pocculickas B cBoOoHOM
Hecrepos C.B. MIPUKOCHOBEHHUSI, pacpeieICHUE KOH(EPEHIIHS TI0 3a3eMJISIOIIUM | MPOJIaKE HET.
noteHuuana no cerke 3. I'pyHT ycrpoiictBam, COOpHHUK
MHOTOCJIOMHBIH nokianos, HoBocubupck, 2005
6. PeaxTop MII OAO «@CK EDC» | Pacuer pacnipenenenus Hanpsx€HHocTH | Poccuiickoe areHTCTBO 1o OAO «PCK ED2C»
HUUW menuuuHel Tpyga | MarHUTHOTO TOJIS, CO3/1aBaEMOTO nateHTaM 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.IO.
Hoctcon 10.A.
7 OHUH bazenan O.M. Pacuer napamerpos 3V HanpskeHue Bropas Pocculickas Wndopmarnus
PUKOCHOBEHUS, pacipeieieHre KOH(MepeHIHsI 110 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(MepeHIHs 10 3a3eMJISIOLIUM | TIPOJIaXe HET.
- IMITYJICHBIX [TOTEHLIMAJI0B Ha 3Y ycrpoiictBam, COOpHHUK
MOJHHEOTBOIOB, noknanos, HoBocubupck, 2005
- pacmperelieHie TOKOB 1 TIOTCHIIMAJIOB | ezop@ezop.ru
B 3V.
9. ELMAGLEP MBU(TY) Pacuer OI1 u MII, co3nannbix BJI YyeOHas Pacmipoctpansiercs
Koneunnkuii E.C. nporpamMmma ¢BOOOIHO.
[Tynerun B.H.
[Tuc A.A.
Pacropryes B.A.
10. | TPUTOH MDBU(TY) Pacuer nanpsixeHHocTH snekTpuyeckux | Koneunikuii E.C. Pacuer ITo cornacoBanuio

ParexoBckuit AT

MoJIeu Ha noaACTaHIMUAX BBICOKOI'O

JIIEKTPUYECKUX MOJIEN

C aBTOpaMH.
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No HanmenoBanmue [IpaBooOnanarensp, OO6macTh MPUMEHEHHS Hcrounnk nndopmarum VYcnoBus
n/n IPOrpaMMBbI aBTOPBI pacrpocTpaHeHHsI
HaPSDKEHUS. YCTPOMCTB BBICOKOTO
HarpsbkeHus. -M.:
Dueproaromusaar, 1983.
11. | OMII BJI OAO «@CK EDC» | Pacuer HanpskéHHOCTU Poccuiickoe areHTcTBO MO OAO «PCK ED2C»
HUUW menuuuHel Tpyaa | 3J€KTPHUYECKOT0 U MAarHUTHOTO MOJIEH MmateHTaM | ToBapHbIM 3HakaM. | MOC Llentpa
Mucpuxanos M.I11. IIPOMBIIIIIEHHON YacTOThI, CO34aBaeMbIX | CBUIETENBCTBO O PETUCTPALUN
Py6uosa H.b. BJI Ne 2006613744t 29.08.2006.
Toxapckuii A.IO.
Hoctcon 10.A.
12. | KWIKGRID dupma Consulting| Pacuera 3V u3 BepTHKaIbHBIX U http://www.ground- Pacnipoctpansiercs
Electrical Engineers ropuzoHTaNbHBIX TPOBOJAHUKOB B it.com/software.htm CBOOOTHO
("KoucynbTaHThI- rpynte. [IpousBonbHas koHUTypanus.
AIIEKTPOTEXHUKH"). Pesynbrartel pacuera - pacnpeneneHue
Kanana. MOTEHIIMAJIOB HAa IOBEPXHOCTH TPYHTA,
HanpsOKCHUs] IPUKOCHOBEHHUSI U I11ara,
COTIPOTUBIIEHUE PACTEKaHUs, TOTEHIIUAI
Ha 3Y. B ornensHOM TeKCTOBOM (haiine
PE3yJIbTaTOB MOXHO MTOCMOTPETh TOKU
110 TPOBOJTHUKAM.
13. | Ilporpamma gas | dupma Safe| OcuoBHbIe GYHKINU: http://www.sestech.com/ProductPactipoctpansiercs
pacuera 3Y Engineering Services &- pacuer 3a3eMJISIONIUX YCTPOUCTB s/SoftPackages/CDEGS.htm | cBoOoaHO.

technologies Itd.
Momnpeains, Kanana

(OO0 Texuonoruu wu

YCIYTH B chepe
TEXHHUKH
0€301aCHOCTH)

(pou3BOIbHBIC TPYHTHI U
BO3JICHCTBHS);

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

- pacyeT pacrpeesieHus] TOKOB
Harpy3ku, K3 u UMIyJabCHBIX TOKOB IO
NPOBOJHHUKAM (HEHTpasu, SKpaHbl U
T.IL.);

aHaJIM3 KaTOAHBIX 3alITUT CJIIOKHBIX
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Design System

OJICKTPUYCCKUX LEIAX, BKIIHOYasd JTUHUN
C paclpCACICHHBIMU MMapaMCTpaMiu C

s/orcad/pspice_a_d/index.aspx

No HanmenoBanmue [IpaBooOnanarensp, OO6macTh MPUMEHEHHS Hcrounnk nndopmarum VYcnoBus
n/n MIPOTrpaMMBbI aBTOPBHI pacupocTpaHeHUs
MOJ3EMHBIX COOPYKECHUH;
- I/IHI[yKTI/IBHOC, KOHI[yKTI/IBHOC nu
€MKOCTHOE B3aUMOJICUCTBUE MEXITY
KaOensIMH, TPOJIOKEHHBIMH 110 OZTHOM
Tpacce;
- aHaJInu3 BHGKTpOMaI‘HI/ITHBIX HOHeﬁ,
CO31aBaCMbIX Pa3IMYHbIMU
NCTOYHHUKAMU.
8 EMTP-RV PazpabareiBaetcss DCG | Pacder nmepexoaHbIX MPOIECCOB B http://www.emtp.com/software/eB cBo6oaHOi
- Tpy1mIa 1o 9JIEKTPUUECKUX IEMSX, BKIfoYas quaur | mtp_rv.html POJAKE.
KOOpAWHALIUN C pacrpeneaeHHbIMU TapaMeTpaMu
pa3paboTKH.
Unenst 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 Mpunamnexur Cadence Pacyer nmepexoaHbIX MPOIECCOB B http://www.cadence.com/producB cBo6oaHOi

IpOJIaKe.
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No HanmenoBanmue [IpaBooOnanarensp, OO6macTh MPUMEHEHHS Hcrounnk nndopmarum VYcnoBus
n/n [IPOrPaMMBI aBTOPBI pacnpocTpaHeHus
Y4ETOM B3aUMHOTO BIIHSIHUS
EMF Workstation| ®upmsr Enertech Kommuiekt yTunuT 1t pacyera http://www.enertech.net/emfw/d Her cBenenwuii o
2.5 MarHUTHBIX U 3JICKTpUYecKuX mosieii ot | ownload/documentation/emfw2bmnponaske.
Pa3IMYHOTO 3JEKTPOOOOPYAOBAHUS: .pdf
JIMHUH, PEAaKTOPHI, baTapen http://www.enertech.net/emfmad
KOHJICHCATOPOB, CHIIOBBIC /emfmod.htm
TpaHchopMaTopsl, TPyOOIIPOBO/IHI,
3a3eMJISIOIINE TIPOBOTHHUKH.
MicroCAP Spectrum Software [TporpamMma pacuera 3JEKTPUIECKHX http://www.spectrum- B cBoGOIHOM

1enei mpu JIF0ObIX BO3IEHCTBUSIX.

soft.com/price.shtm

IpOJaKe.

[Mpumeuanue. 13 3apyOekHBIX IPOrpaMM IIPEACTaBIICHBI JIMIIb HanboJiee pacpoCTpaHEHHbIE U IIPeACTaBJIeHHbIE HA PoccuiickoM phIHKe.
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HNmnyabcHbIE TOMeEXH

[Tpunoxenue /]

Ta6muma /1.1
Hau6osbIime ypoBHH HMITYJIBCHBIX ITOMEX (CTEIEHb KECTKOCTH UCIIBITAHUI) BO BTOPUYHBIX KAOEIAX MPU KOPOTKUX 3aMBIKAHHSIX B
MEPBUYHBIX TETISX

Tun kabenpHON Tun kaGenei Tpacca mpokianku kabemneit VY nensHoe CreneHp XKeCTKOCTU
KaHaJIu3anuu COIPOTHUBIICHUE Kinacc nanpsbxenust OPY, kB
TPYHTA, 110 220 330 500 750
Om*m
[TapauienpHO OIIMHOBKE HA
- BblIIE 4
paccrossHun MeHee 3M  (uTMHA HE PEKOMEHJYETCS
napauienbHo Tpacchl 6osee 10m)
[TapaniensHO OIMHOBKE HA 100 4
Be3 skpana u | paccTossHUM MeHeeSM  (mirHa 400 Bbillle 4 —1
OpoHH napajuiesibHOM Tpaccel 6osee 10m) 1000 BhIIE 4 He pexomenjyercst
[MapaienbHO OMIMHOBKE Ha 100 3 4 Bimie 4 | Beme 4 | Bomme 4
PACCTOSHHH MeHee M (LiTrHa 400 4 Boiie 4 | Beime 4 | Beime 4 | Beimie 4
napajuienbHoM Tpacchl 6osee 10m) 1000 Boiie 4 | Beime 4 | Beime 4 | Beime 4 | Boime 4
OtkpsITO WK B %/0
[TeprieHIUKYISIPHO ONITMHOBKE - 2
KaOeIbHBIX JIOTKaX
[MapaienbHO OMIMHOBKE Ha 100 4 Boimie 4 | Beime 4 | Beime 4 | Beime 4
(nononnuTenbHOE paccrosamnu 1M (mHa 400 4 Boimic 4 | Bemre 4 | Beme 4 | Bemme 4
SKpPaHUPOBAHHUE HE "
napajuieabHol Tpacchl 6osee 10m) 1000 4 Boiie 4 | Bbume 4 | Belme 4 | Boline 4
obecrieunBacTcs)
[TapaniensHO OIMHOBKE HA 100 3 4 Boiie 4 | Bbuue 4 | Bblue 4
paccrostHnE 3M (THHA 400 4 Boimie 4 | Bbime 4 | Beime 4 | Beime 4
C okpaHOM | mapauienabHol Tpaccel 6onee 10m) 1000 4 Bpie 4 | Beime 4 | Bhiue 4 | Bpuie 4
i Oponeit | [apayuienbsHO 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 | Beiue 4 | Beime 4
[TapanienbHO OIIMHOBKE HA 100 2 3 3 4 4
paccTosHUE 7™ (JUIMHA 400 3 4 4 Bhille 4 | BbINIE 4
1000 4 Boimie 4 | Bbmme 4 | Bemme 4 | Bemme 4

napajuiesIbHOM Tpaccel 6ostee 10m)
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Tun xaOenpHONR Tun xaOemnent Tpacca npoknaaku kabenen VnensHOE CrelleHs KeCTKOCTH
KaHaIu3anun CONPOTHUBJIEHUE Knacc nanpsbxenus OPY, kB
TPYHTAa, 110 220 330 500 750
OM*Mm
[lepneHqUKyYISpPHO OIIMHOBKE ) 1
[TapanienbHO OLIMHOBKE HA 100 4 Boire 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 Boiie 4 | Bbume 4 | Boime 4 | Bolne 4
[TapannensHO OMTMHOBKE HA 100 3 4 4 Bpiie 4 | BbiuIe 4
paccTosHu 3M f(;)ooo j BBIIIE j BBIIIE j BBIIIE 21 BBIILIE 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 Boiie 4 | Bbime 4 | Beime 4 | Boine 4
[TapaniensHO ONIMHOBKE Ha 100 2 3 3 4 4
paccrosHuu 7™ (11MHa 400 3 4 4 Boime 4 | BbIme 4
napajuieNIbHOM Tpaccel 6osee 10m) 1000 3 4 Boiie 4 | Bbuue 4 | Bble 4
IlepneHUKYISIPHO OILIMHOBKE - 1
B meramnunueckom
KAGEIBHOM JIOTKE [TapannensHO ONIMHOBKE Ha 100 2 3 4 4 BbIIIE 4
(Koxp=4) paccrosauu Im (miuHa 400 3 3 4 Bhime 4 | BbIme 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 BbliLe 4
C 2kpaHOM | mapanmensHoit Tpaccs 6omee 10m) 1000 3 3 4 4 | somue 4
win [TapanensHO OIIMHOBKE HA 100 1 2 2 3 3
Bponeit paccTostany 5M (mmuHA 400 2 3 3 4 4
napajuiesibHol Tpaccsl 6onee 10m) 1000 2 3 4 4 BbiLIC 4
[TapannensHO OMIMHOBKE HA 100 1 1 2 2 3
paccrosauu 7M (nuuMHa 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 xaOemnent Tpacca npoknaaku kabenen VnensHOE CrelleHs KeCTKOCTH
KaHaJIu3anuu CONPOTHUBJIEHUE Knacc nanpsbxenus OPY, kB
TpyHTa, 110 220 330 500 750
Om*M
[TapamiensHO ONIMHOBKE Ha 100 3 3 4 Bbime 4 | Boime 4
PacCTOSHUU 1M 400 3 4 4 BbllIE 4 BbllIE 4
1000 3 4 4 Bobime 4 | Boime 4
[TapannensHO OIMHOBKE Ha 100 2 3 3 4 4
paccrosHuH 3 400 3 3 4 Bbille 4 | BbINIE 4
Bes skpaHa i 1000 3 4 4 Boime 4 | Beime 4
6 fHH [TapannenbHO OMIMHOBKE Ha 100 1 2 3 3 4
p paccrosHuu 5m 400 2 3 3 4 Bbe 4
1000 3 3 4 Boime 4 | Boime 4
[TapannensHO OMTMHOBKE 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
HCIPCPLIBHON [lepneHuKyIsIpHO OIIMHOBKE - 1
MeTanInieckol 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 | [apaienbHO OMIMHOBKE Ha 100 1 1 1 2 2
uiM OpoHei paccTosHIH 5M 400 1 1 2 3 3
1000 1 2 3 3 3
[TapannensHO ONIMHOBKE HA 100 1 1 1 1 1
PacCCTOSIHUU M 400 1 1 1 2 3
1000 1 2 2 3 3
IlepneH UKYISIPHO OILIMHOBKE - 1
be3 skpana u
B nonzemHom Gporn - - He 6osee 2
Ka0elIbHOM KaHaje Uiu
tounese (Koaxp=100) C skpaHoM - - 1

uiu OpoHeH

IMpumevanue: CTENeHb )KECTKOCTH UCTIBITAHUI JaHa C y4eTOM TOTPeHIHOCTH pacueToB (He 6onee 20%).
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[Tpunoxenune E
3azemJieHHMe IKPaHOB Kaleseil

1 Ilpaktnuecku Ha Bcex 3HeprooObekTax Poccum mnpumeHstoTcs kabenu Tuma
KBBI'». OtcyrcTBHe NpaBUIBHOM TEXHOJOTHUM 3a3€MJICHHUS 3KPaHOB TakUX Kalenel u
MpUMEHsSIeMble KOHCTPYKIMHU MIKa(QOB MPHUBEIU K TOMY, YTO NMPUMEHSEMbIE HA MPAKTHUKE
CHOCOOBI 3a3eMJICHHSI PKPaHOB MPOTHUBOpPEYAT OCHOBHBIM MpaBmiiaMm oOecnedeHus OMC
(puc.E.1). Kak mpaBuiio, 3a3eMJI€HHE SKPAHOB BBITIOTHSIETCS B BHJIE «KOCHUKI.

«Kocuuka» - OTpe30K CHAassHHBIX MPOBOJHUKOB OIJIETKU KaOemnsl WU TpEeHaKHBIC
NPOBOAHMKK  Kabemed ¢ (QOJBrOBBIMM  JKpaHaMH,  SBIAIOTCS  YAUBUTEIBHO
HeA((EKTUBHBIMU U1 OOECIIEUEHHUs] XOPOLUETro 3a3€MIICHUs, JaKe €CIU UX JJIMHa He
npesbliaeT 25 MM. KocHuku yBENIMYMBAIOT MOCIEAOBATEIbHYIO WMHIYKTUBHOCTH B
3a3eMJIOIEM  COEIMHEHUHM, KOTopas OyAeT JOMHUHHpOBaTb B  IEPEIaTOYHOM
CONPOTUBIIEHUU TpU cOopke. B3zauMHas MHIYKTUBHOCTb OTpe3ka KalOens, Ha KOTOpPOM
BBITNIOJIHEHA KOCHYKA, MPONOPLHUOHAIbHAS JJIMHE OTPE3Ka; JUIsl KOCUYKH JUIMHON 25 MM
B3aMMHAasi UHAYKTUBHOCTb COCTABJIIET HECKOJbKO HI'H, UTO CYLIECTBEHHO OOJIbILIE, YEM
JOIyCKAETCs 111 MHIAYKTUBHOCTH YTEUKH TUIIMYHOI'O SKPAaHUPOBAHHOTO KaOeJsl.

CoenuHeHnEe «KOCHUYKON» HE MOXKET ObITh PEKOMEHJI0BAHO i obecneueHust OMC,
32 UCKIIOYEHHEM HHU3KOYACTOTHBIX NPUJIOKEHUH, HE MPEICTABIAIOMIUX OMAaCHOCTh C
MO3UIMM TOMEXO3MHUCCUU W BOCHPUUMYHUBOCTH. B m000M ciydae AmMHA KOCHYKH HE
J0JKHA TIpeBhIaTh 30MM.

2 Jlns 3a3eMJeHHs 3KPAaHOB PEKOMEHIYETCS HCIONb30BaTh CIEHHUAIBHYIO
KOHCTPYKIIMIO B BUJIE CIEIHAIBHBIX 3KUMOB (puc.E.2) ¢ 60bIIoi mIomaaplo KOHTAKTa.
Ee MOXHO pacroyio)KUTh IO BCEMY INEpUMETpPY HUXHEH yactu mkada. s Gosbiiero
yrcia Kabesei, BO3MOXKHO, YCTAaHOBKA JIOTOJHUTEIBHOTO psiia B CepenuHe (eciau 3TO
BO3MOXKHO I10 YCJIOBUSM y100CTBa MOHTaXKa).

OpaHuM W3 BapuaHTOB I 3a3€MJICHUS OJKpPAHOB SBIIIETCS IPUMEHEHUE
crenuaabHbIX pa3beMoB (puc.E.3).

Puc.E.1 3azemenne 3kpaHoB B BUJE «KOCHYKHU» U3 JJIMHHBIX MPOBOIHUKOB

82



rechnen.

VE TUITIUILY SALTTUD VWV /0.

1 MeB- und Signalkabel
(hier mit Geflechtschirm)

Measuring and signal cable
(here with braided screen)

2 Geflechtschirm freigelegt
Braided screen bared

3  Kabelschelle
Cable clamp

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

Puc.E.2 aSGMJIeHI/Ie SKPaHOB C MTOMONIBIO CIENHAIBHBIX 3a%KHU
K |

L @ "
Puc.E.3 [IpuMeHeHre CrielIMaIbHBIX Pa3bheMOB

MOB

\
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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
3a3eMJIATh C OOOMX KOHIIOB. JTOT CHOCOO SBISETCS HAWIYYIIUM IS CHUYKCHHS
cUH(pa3HbIX TOMEX, OCOOEHHO Ha CpPEeIHUX M BBICOKHX uyacToTax. Koaddumuenrt
CHIDKCHUS OCTAeTCs 3HAUYUTENbHBIM (T.e. <<1) 1 Ha HU3KUX YaCTOTaxX, €CIIU IPH ITOM B
COCTaB dKpaHa BXOSIT MarHUTHBIC MaTepualibl (CTallb, IepMaion, heppur).

YacTtHble ciyyan - JBOWHOE JKpaHUpOBaHME Kalenel, 3a3emiieHHe Yepes
€MKOCTb MJIM YCTPOMCTBO 3aIlMThI OT MEePEHANPSIKEHUI.

I/IHOFI[a MOKHO O6’I)C,Z[I/IHI/ITI> NpEeUMYyLICCTBA NOCPECACTBOM HUCIIOJIb30BAHU.

Ka0eneil ¢ JABOMHBIM 3KpaHUPOBAHUEM, MPHU 3TOM C JBYX CTOPOH 3a3eMJISAThH
TOJIbKO BHEUTHUI 2KpaH;

ka0eneldl C OJMHApHBIM 3KpPaHOM, y KOTOPOTrO OJHMH KOHEI 3a3eMJIIeTcCs
HETIOCPEJCTBEHHO, a JPYrod 4epe3 KOHISHCATOp (I MpenoTBpAIICHUS MUPKYISIAN
TOKOB HU3KOH 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 BBHITIOJIHCHUS 3a3€MJICHUS
skpaHoB. Kaxaplii cmoco0® 3a3eMJieHHS  COOTBETCTBYET  HEKOTOPOMY  YETKO
OnpeNeeHHOMY Ha0opy CHUTyallMii, NPUBSI3aHHBIX K Pa3IM4YHbIM THUIAM OOBIYHO
UCIOJIb3yEMbIX Ha MOJCTAHIUSAX MOJE3HBIX CUTHAJIOB. DJIEKTpOMAarHuTHasi 0oO0CTaHOBKa
OKa3bIBAET BIMSHHUE HAa 00OPY/IOBaHHUE HEMOCPEICTBEHHO WJIM, YTO ObIBAET yallle, Yepes
kaOenu. B nmocneaHem ciiydae ypoBeHb MOMEX M MOPOT HEBOCHPUMMYUBOCTU 3aBUCST, B
OCHOBHOM, OT JBYX (akTopoB: Tuma Kabenss M crnoco0a NOAKIIOYEHHs;, THIA
nepenaBaemoro curHana. llepBwiii  dakTop xapakrtepusyercs KodppuimeHTom
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sKpaHupoBaHusl. BTopolt ¢aktop MoxeT ObITh OXapakTepU30BaH BHUJIOM CHUTHAJIOB
(udpoBbIe WM aHAIOTOBBIC), AMILTUTYAOH (B BOJBTAX WM aMIiepax) U YaCTOTHBIM

Auaria3OHOM.

Huxe npuBeaeHa kinacCU(pUKalUs CUTHAIOB, COCTOSINAs U3 YETHIPEX KIIACCOB,
IOPUBEJIECHHBIX B TMOpPSJKE YOBIBAHWS UYBCTBUTEIBHOCTH K AJIEKTPOMAarHUTHBIM
Bo3mymieHussM (cM. Tab6n. E.1). Cnemyer OTMETWUTH, OJHAKO, YTO XOTS B JIaHHOU
Kinaccupukauuu 1UGPOBBIE M AHAJOTOBBIE CHUTHAIBI OTHECEHBI K OJHOMY THILY
(pa3nuyasich MHAEKCaMU au D COOTBETCTBEHHO), TOJOOHOE CPAaBHEHHE UMEET HEKOTOPHIE
OTpaHUYEHUs] BCJEICTBHUE TOTO, UYTO LHU(POBHIE M AHAJIOTOBBIE CHCTEMBbI HA MPAKTUKE
BEIYT ce0sl COBEPILIEHHO MO-Pa3HOMY.

K BHCIIHHUM BO3MYIIICHUAM

Taomuma E.1

KHaCCI/I(bI/IKaHI/I}I THUITIOBBIX CUI'HAJIOB B IIOPAAKC YMCHBIICHHA YYyBCTBUTCIbHOCTH

No OO0bI4- TunuYHBIN
Bun curnama HBIN JaCTOTHBIN

n/m YPOBEHb | JAMAIa30H
[T poBoii BEICOKOCKOPOCTHOM CUTHAI

la HU3KOTo ypoBHs, Hanpumep, RS422/V11, 0,1-5B > 20kx[ 11
G703, Ethernet
upokomnonocHbIH AHAIOTOBBIH CHIHAT, 10 MxB-

1b HalpuMep, OT U3MEpPUTEIIEH ITOTOKA <10MI'u
HEUTPOHOB 1B
[T poBoii HUBKOCKOPOCTHON CHTHAII
HU3KOTO YPOBHS, HAIPUMED, OT

2a YPOBI, HATPHMED, . |<20B | <20xTu
UMITYJIECHBIX T€HEPATOPOB ISl U3MEPEHU I
CKOpOCTH WJIH mostoskenusi, RS232/V28
AHanOroBbIii HU3KOYACTOTHBIN CUTHAI

2b HU3KOI'O YPOBHs, HAallpUMep, OT JaTYUKOB <1B <1xl'n
M3MEpEeHUs TeMIlepaTyphl WM BUOpaIuu
JIMCKpETHBIE CUTHAIBI CPETHETO YPOBHS,

3a HaIlpuMep, CUTHAJIBI YIIPaBICHUS UITH >10B < 100T'1t
YKa3aHUS
AHaNOroBbIE CUTHANBI CPETHETO YPOBHS, 1-10B

3b HanpuMep, OT JaTYMKOB TEXHOJIOTUYECKOTO <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, <1xTn
TpaHcPOopMaTOPOB TOKA U HANPSIKEHUS > 20MA
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Puc. E.5 IIpakTudeckre crocoObl 3a3eMJICHHS JKIJI U DKPAaHOB KaOesei:

Oo6s1acTh NIpUMeHEHHs] PA3JIHMYHBIX CIIOCO00B 3a3eMJICHHS KU U IKPAHOB
Kao0eJIei.

Cxema na puc. E.5, a. 10 Hambojee 4acTO PEKOMEHIYEMbIH CIOCO0, mpu
KOTOPOM CHUTHAJbHBIE II€MH 3a3€MJICHbl Ha OJHOM KOHIIE BO HM30€XaHHUE MOSBICHUS
MOMEX MPOMBIIUICHHON YacTOTHI, a SKpaH 3a3eMJICH Ha 00OUX KOHIAX ISl HaWIydIlero
CHI)KEHHUS BBICOKOYACTOTHBIX TTOMEX.

JlanHas cxema IIMPOKO MCIOJIB3yeTCs JJIs MOAKIIOYCHUS 000pynoBaHus Ha PY
nojacraniuii (curHanel 4 B Taba. E.1) m i moakiarodeHuss KaOeyeld ¢ CHrHajgaMu
yIPaBACHUS WX HU(PPOBBIMH CHUTHAJIAMU CpeaHero ypoBHs (curHaiel 3 B Ta0m. E.1).
CxeMa HE TOIXOJWUT JJIs TOJKIIOUCHHUS KaOeJIed ¢ YyBCTBUTEIBHBIMH CHTHAJIAMH
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Hu3Kkoi vactoTel (20 B Tabi. E.1) B acuMMeTpruHbIX (HECHMMETPHUHBIX) HEISX; CXeMa
TAK)KE MaJo TMOAXOJUT I BBICOKOCKOPOCTHBIX IM(POBBIX IIEMei, HE HWMEIOIIUX
OIMOpPHOTro NoTeHIrana 3emian (curuan la B taoi. E.1),

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

JlaHHasi cxeMa SBISICTCS] HAMIYYIIUM PEIICHHEeM ISl BBICOKOYACTOTHBIX IIeTIeH
(curnan 1 B tabn. E.1), HO TpeOyeT HamW4usi OYEHb XOpOIIeH (PKBUMOTEHIMAIHLHON)
CEeTH 3a3€MJICHHSI, KOTOpas Ha MPAKTHUKE MOXKET HMETh MECTO B CETSAX MAJbIX pa3MepoB,
PAacCIIOJIOKEHHBIX B OJTHOM 3/IaHUH.

B nefictButensHOCTH 000 TIPOJOJIBHBIN TOTCHIIMAN 3€MJIH, BHE 3aBHCHMOCTH
OT TIPUYMH €r0 TOSIBICHUS, Jaxe Oyaydd CHIDKEH 3a CUET DKPaHUPOBAHWS, BCE PABHO
HOSIBUTCS B BHJE CHH(pA3HOW IMOMEXH Ha OOOMX KOHIAX (BEJHMYMHA 3aBHCHT OT
COOTHOIIICHUS COITPOTUBJICHUI HArPy3KH).

Opnnako, B maHHOM KoHUTrypanuu cuHdasHoe W NPOTUBO(A3ZHOE HANPSIKEHUE
UJEHTUYHBI JAPYr JAPYrYy, BCJIEACTBHE 4YEro MaJIbHEHMIIEro CHIDKEHHUS IIOMEXH He
npousonaeT. Ha HU3KHMX dYacToTaXx JAaHHOW CXEMBbI CleayeT W30erath, €ClIM IO IeNu
nepealoTCsl CUTHAIBI HU3KOM YacTOThl WM OXKHAACTCS TOSIBJICHHWE 3HAUYMTEIbHBIX
IIOTCHIMAIOB 3a3€MJINTEIISI HA HU3KUX YacTOTaX.

Bo wu30exanme »>TOro 3aTPyHEHHS] OOBIYHO TMPEANOYTEHUE OTAACTCS
CUMMETPHUPOBAHHBIM cXeMaM coenuHeHus (cxema Ha puc. E.5B) mmm cxemam ¢
pa3JelieHneM CUTHAJIOB HU3KOW U BBICOKOH YacToThl (cxema Ha puc. E.51).

Cxema Ha puc. E.1, B. B [1aHHOM cXemMe UCHOJB3YETCS MPUHIUII
CUMMETPUPOBAHHS II€MH, TPH KOTOPOM MPUCOEAUHSIEMOE OOOpYyJOBaHUE U
COOTBETCTBYIOIIIME CBSI3M C CUTHAJbHBIMU LIEMSIMU  BBIMOJHSIOTCS CUMMETPUYHO
OTHOCHUTEJIBHO 3eMJIM. B Tako 1enu CpeHIO TOYKY MOXKHO JU0O0 3a3eMJIsTh, JTMO0 He
3a3eMJIATh.

JlanHasi cxemMa 0OBIYHO MCIOJIB3YETCS JUIS Ienel JUCTAHIIMOHHOTO YIIpaBJIeHuUs,
UMEIOITUX OOJIBIITYIO JUTUHY .

OkpaH Kabens 3a3eMJIeH ¢ 00CHX CTOPOH M 00eCIeyMBaeT SKPAaHHPOBAaHHE OT
MPOJOTBHBIX BO3MYIICHHH. [laHHAas cxema 001aaeT BecbMa OOJIBIION CTOMMOCTBIO, HO B
TO € BpPeMs TI03BOJISIET M30aBUTHCS OT IMOMEX BO BCEM JIMAIa30HE YacTOT - OT HU3KUX
(uenb CUMMETpPHpPOBaHA) JO BHICOKMX (MPUMEHEHO JKPAaHUPOBAHHE) U MOITOMY
PEKOMEHAYETCsI K MPUMEHEHUIO TIPH Iepeiaye CUTHAIOB JIF000ro TUTA.

Cxewmpbl Ha puc. E.5, 1, 1. JlaHHBIE CXEMBI - 3TO OOBIYHBIC CXEMBI COSTHHCHUS IS
nepenayrl CUTHAJIOB HU3KOW 9acToThl (2a B Tabi. E.l) mpw HanMYuu HU3KOYACTOTHBIX
BO3MYIIICHUH, TIO3BOJISIONINE YIACPKUBATh BEIMUNHY MPOTUBO(A3HON TTIOMEXHU Ha HU3KOM
ypoBHE (HECHMMETPHUYHAS IIETIh).

I[aHHBIC CXEMbI TAKXKEC MOI'yT HMCIIOJb30BATLCA IJIA HCHCﬁ, K HC3a3€MJICHHOMY
KOHIIY (HC 3allIMIICHHOMY OT IPOAOJIBbHBIX HOMCX) KOTOPBIX IIOAKIIOYCHBI TOJBKO
ITaCCHUBHEBIE JIM0OO C1a00 IMOABCPIKCHHBIC ITIOMEXAaM 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 o0opymoBaHUs obecreunBaeT OOJIBIITYIO
IIOMEXO03aIUIIEHHOCTh, HO MOXXET BBI3BaTh MPOOJIEMBI B ILIAHE AJICKTPOOE30MaCHOCTH
(3HaUUTENIbHOE HANPSHKEHUE MPUKOCHOBeHUs). Takum o0pa3oMm, JaHHas cxema OObIYHO
HENPUMEHUMA TIPM HAJW4YMK BOJM3M HEOOJBIINX D3JIEMEHTOB pPaccMaTpUBACMOTO
000pyI0BaHuUs KaKOro-1100 3a3eMJICHHOTO HHOTO 000PYAOBaHMUS.

Cxema nHa puc. E.5, e. B ganHnoii cxeme ocnabieHne MexaHu3Ma CBSI3H MEXKIY
TOKAMH HHU3KOM U BBICOKOM YaCTOTbl JOCTHUTAeTCsl 3a CYET KOHAEHCATOPOB,
MO3BOJISIFOIIMX TMOJYYUTh CHHKEHHME IOMEX BBICOKOM YaCTOThI 3a CYET JBOMHOTO
3a3eMJICHUSI 0€3 OIAacCeHW TOSBJICHHUS TPOTUBO(DA3HBIX TMOMEX HHU3KOH YacTOTHI
BCJIEJICTBUE HECUMMETPUYHOCTH LIETIU.

3a3emMJIeHHEe CUTHAJILHOMN LOCTIM Ha BBICOKHMX YaCTOTAaX MOXXCT IPOUCXOJUTL 3a
CUCT Iapa3HUTHBIX €MKOCTEM WJIM HaJIM4us KOHACHCATOPOB IJIA ocjiabJieHusT MEXaHM3Ma
CBJI3H.

Cxewma Ha puc. E.5, k. Cxema 00beiuHsAET B ceOe JOCTOMHCTBA cxeM Ha puc. E.1,
a u E.1, r obecrieunBass XOpOIIIyIO 3alIUTy OT IIOMEX BO BCEM Auamna3oHe 4acToT. Ilo
ATOM MPUYMHE CXEMa MOXKET HCIIOJIB30BAThLCS IS Mepeaadud HU3KOYAaCTOTHBIX CUTHAJIOB
Hu3koro ypoBus (2 B Ta0ia. E.1) B cnoxuoit SMO.

Cxema Ha puc. E.5, 3. Cxema c KoakcualabHbIM KaOejleM C 3a3€MJICHHEM Ha
00OMX KOHIIaX OOBIYHO HCIOJB3YETCS Ui TepeJaud CHUTHAJIOB BBICOKOM YacTOTHI
000pyZIOBaHUIO, HE TIOJIBEPKEHHOMY BO3JCHCTBUIO TOMEX HHU3KOW WJIH BBICOKOM
94acTOThI, B YaCTHOCTH, pannooOopynoBaHuto, pabotaromemy B sauanazone CBUY,
paboyrie YaCcTOThl KOTOPOTO MHOTO BBIIIIE YACTOT OOBIYHO BCTPEUAIOLIUXCS TOMEX.

Takas cxema TakXe YacTO WCHOJB3YeTCS IS TMepeaddl BBICOKOCKOPOCTHBIX
g poBbix curuaioB (la B Tadn. E.1) Ha HeOosbine paccTossHus (HECKOJIBKO JIECITKOB
METPOB) TIPY HAJTMYUHU XOPOIIero 3azemiutens (cMm. cxemy Ha puc. E.5, 0).

Cxema IMpUMCHHMA U IIpHU OOIBIINX pacCTOAHMAX, €CIIM B3aUMHOC IICPCAATOYHOC
COIIPOTUBJICHUC HEBCIMKO, TOKH ITIOMEXHU OTPAHUYCHBI HAJITMIUCM XOPOIICTO 3a3€MIIUTEIIA
HJIM 3a3€MJICHHOI'O IIPOBOAHHKKA, ITAPaAJICIbHOT'O KaOelIo.

Cxema Ha pHuc. E5, . CxeMa ¢ KOaKCHAJIbHBEIM KabeneM ¢ 3a3eMJICHHEM Ha
OJHOM KOHIEC IPHUMCHACTCA BE3AC, I'’IC TOKHU IMOMCEX HM3KOM YacCTOTHI I10 BHCITHEMY
IMPOBOJAHUKY MOTYT IIOBJIMATH HA TOJIC3HBIN CUTHAII.

[Ipumepom Takoro cirydasi MOKET OBITh COSMHEHUE OTMEITHHBIX 3a3EMITUTEIICH.
Kpome TOro, pnaHHoe COEOUHEHME MOXKET HCHOJIB30BAThCS I  TMOJAKIOUYECHUS
MEPEHOCHOTO 000PYI0BaHMUsI, HAPUMED, BUACOKaAMEDP, MOHUTOPOB, U T .II.

[Ipy HEOOXOAMMOCTH TEPEHOCHOE OOOPYJOBAHHWE MOXKHO 3a3eMIISITh dYepe3
KOHJICHCATOD.

OueBuHO, YTO MOJOOHO cxeme Ha puc. E.5, K, UCMOIb30BaHNE KOAKCHUATIBHBIX
TPEXIPOBOJIHBIX (TPUAKCHAIILHBIX) KaOelle MOXET HHOIJa IOMOYb pPEIIUTh BCE
BO3MOXHBIE TMPOOJIEMbl TTOMEXO3AIIUIIEHHOCTH M, TaKUM 00pa3oM, MOXKET ObITh
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PEKOMEHIOBAHO IS OYEHb UYYBCTBHUTEIBHBIX CETCH, MCIOJb3yEeMBIX, HAIpuMep, s
nepeaayu curdanos 1B tadn. E.1,.

Cxema nHa puc. E.5, k. Ilomo6no cxeme Ha puc. E.5, e. mannas cxema
oOecrieynBaeT XOpollee SKPaHHUPOBAHUWE BBICOKMX YacTOT O€3 BPEIHBIX BO3JICHCTBHIA,
CBSI3aHHBIX C IPOTEKAHUEM TOKOB HU3KOW YaCTOTHI.

5 IIpu BEIOOpE THTA KAaOeIst MOTYT MMOMOYb CIIEAYIOIIHE O0IIIe PEeKOMEH IallNH.
- [IpuMeHeHnst BUTBIX TIap CYIIECTBEHHO CHIDKACT HABEJICHHBIC TTOMEXH.

- KoakcuanbpHple kabeny, HECMOTpPsl Ha X PacHpOCTPaHEHHOCTh IS Nepeaadn
BBICOKOYACTOTHBIX CUTHAJIOB, HE OYEHb XOPOILIH ISl YACTOT HUXKE CPEIHHUX.

- DOKpaHbl B BHJE OIUIETKM TIO HApyXHOH TIOBEPXHOCTH Kabens IO
ANEKTPUYECKUM [apaMeTpaM NPEBOCXOIAT DKpaHbl B BUIE CIHUPAIBHO HAMOTAHHOM
¢osbru. KauecTBo OIIETKH JIy4llle, YEM BBILIE €€ IIOTHOCTb.

- OmeTka ¥ posbra TeM Jiydille, 4YeM TOJIIIE MPOBOJIOKA WM MaTepuan (Hoiabr,
MIOCKOJIbKY 3TO 00€CIeYMBAET YBEINUYECHHUE MPOBOJAUMOCTH.

- HpOI[OJILHaH YCTaHOBKa (I)OJ'IBI‘I/I Jydlmie, 4€M ClipalibHasA, HO OHa JOCTATOYHO
KECTKaA U TpyAHO n3rudaeTcs.

- Buemnuii 3kpaH B BHUIE OIUIETKM W (OJIBTU, WIM JBOWHOW OIUICTKH,
3HAUUTEJIPHO JIy4llle, Y€M OJMHOYHBIA JKpaH, Jake B TOM cCllyyae, €ClIu JiBa
AKPAHUPYIOMIMX CJIOS HE MU30JUPOBAHBI OAWH OT Apyroro. Jlyumas koHpuUryparms ais
kabenmel ¢ SKpaHOM B BHJIE OIUIETKHM W  (POJIBIH, KOTJa OIUIETKA HAXOAUTCS MPOTHB
MPOBOJSINEN CTOPOHBI CIIUPATbHOMN (DOJIBTH,

- OTaenpHBIC BUTHIC APl (TPOWKH, YETBEPKH U T.II.) B 00IIEM SKpaHHPOBAHHOM
ka0esne MOryT HyKIaThCsl B MHIMBUIYaIbHBIX SKpaHaX JJIs MPEIOTBPALIEHUS EMKOCTHOMN
IIEPEKPECTHON OMEXH MEXKAY CUTHAIIBHBIMHA MPOBOIHUKAMH.

- MHoOrocnonHsle 9KpPaHbI C HBOHHHHCﬁ MCXKAY 9KpaHHBIMH CJIOSAMH B O6H_ICM
ci1y4dac JIyduic, 4yem oe3 HN30JI M.
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[Tpunoxenune XK

Bb100op ceyeHUs 3J1€eMEHTOB 3a3eMJISIIONIMX YCTPOHCTB

ﬂOHYCTI/IMBIe TOKH KOpPOTKOro 3aMbIKaHHA JId O3JICMCHTOB 3a3€MIIAIOIIUX YCTpOfICTB
ompesensfOT 10 CIEAYIOUIEMY BBIp@XEHHIO, HcXoas w3 jomyctumod mno IIYD
TEeMIIEpaType Harpesa
S

—’
Sion @
2.
rie S - momnepeyHoe ceYeHUe MPOBOAHMKA WM JKpaHa Kabemsa,MMm™; S, -

JOMyCTUMOE CeYeHHUe Jig Toka B 1 KA MpoaoJKUTENIbHOCThIO Bo3ielcTBHs 1 cekyHaa; q
- K03 OUITUEHT, YUUTHIBAIOIIUNA MPOJOJKUTEILHOCTh BO3JIEHCTBUS TOKA

I,Z[OH =

t+ 009, t<lc

q= :
08t , t>1c

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

Taomuma XK.1
JlomycTuMoe ceueHue S, 11 Toka 1 kA niurtenbHOCThIO 1 C.
Tun >nemeHTa Syom
MMZKA
I'opr30HTANBHBIN CTAIBHOU 3a3€MIIUTEIb 14,0
3a3eMJISIOIINM TPOBOAHUK U3 CTAJH, OJICOEAMHEHHBIN K anmapary 16,5
I'opu3oHTaNBHBIN MEAHBIN 3a3EMIIUTEND 4,6
3a3eMJISIOINM POBOAHUK U3 MEJIU, TTOACOECIMHEHHBIN K arapaTy 54
Apmarypa xkejie300eToHa 30,3
CeuHI0Bas 000709Ka Kabems ¢ OyMakHOM MPONUTAHHON U30JISAIIUeH Ha 400
Harnpsbkeaue 10kB '
CBuHI0Basg 000709Ka Kabemst ¢ OyMakHOM MPONUTAHHON U30JIAIIUeH Ha
54,1

Harnpstkernue 20 - 200kB
AnromuHEEBas 000J109Ka (3KpaH) Kadesst ¢ OJTMBHHUIXJIOPUTHON 15.0
PE3MHOBOM M30JISIUECH ’
AnroMuHEEBas 000J109Ka (3KpaH) Kadest ¢ TMOTMATHICHOBOM U30JIsIIIAeH 16,4
Mennbliii 5kpaH Kabels ¢ MOTMBUHUIXJIOPUIHON ¥ pe3UHOBOM H3O0JISAIIHEH 10,0
Mennblit 2KpaH Kabems ¢ MOIUITUICHOBOM U300t 11,0

['paduixm 3aBUCHMOCTEN 3HAYEHUH JIOMYCTUMBIX TOKOB OT TONEPEYHBIX CEUECHUU
AJIEMEHTOB JJI Pa3IMYHbIX MaTepuasoB W BpemeHu BoznedctBus K3 ne Oonee 0,1
(Bpemst pabOTBI OCHOBHOM 3allIUTHI) ¢ MpUBeAeHbI Ha puc. XK.1 K.7.

90



60
55
50
45
40
35
30
KA 25

20

15

10

II[OH’

3a3eMJINTEND

3a3eMJIIS IO
MPOBOAHUK

%

Puc. XK.1 lonyctumslii Tok K3 a5 cTalbHBIX TPOBOJAHUKOB TOPU30HTAIBHOTO 3a3EMIIUTENS U

20

40

60

80

100 120 140 160 180 200 220 240 260 280 300

2
S, MM

3a3eMJISIIOIIETO MPOBOAHMKA, TTOJACOSIMHEHHOTO K aImapary, Mpyu BpeMeHu Bo3aecTBus He 6osee 0,1c

|Z[01'I)

KA

Puc. XK.2 onyctumslii Tok K3 11 MeIHBIX TPOBOAHUKOB TOPU30HTAIBHOTO 3a3EMIIUTEIS U

}5C

140
130
120
110
100
90
80
70
60
50
40
30
20
10

3azeMiIuTeNn

3a3eMITIOLIINIA
IPOBOTHUK

0

0

20

40

60

80

100 120 140 160 180 200 220 240 260 280 300

2
S, MM

3a3eMJISIIOIIETO MPOBOAHUKA, TTOJACOSIMHEHHOTO K aImapary, Mpyu BpeMeHu Bo3aecTBus He 6osee 0,1c

91



3C
28
26
24
22
20

| 18
JOIT 16

\ 14
12

10

ON b O

0O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

2
S, MM

Puc. XK.3 Honyctumsiii Tok K3 i apmaTypsl jxene300eToHa mpu BpeMeHu Bo3aeicTus He Oonee 0,1c

20
18
16
no 10xB
14

12

IHOHv
10

20 — 200«B

o N b~ OO @

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

S, MMm?

Puc. XK.4 Nonyctumslii Tok K3 1 cBUHIIOBOI 000710uKK Kabemnei ¢ OyMa>KHOW MpONUTaHHON
usossueit Ha Hanpsokenue 10 10xB u (20 - 200)xB mpu Bpemenu Bo3aeiictus He 6onee 0,1c.

92



60
55
50
45 IIBX n3omsmus
40
35
30
KA o5 119 uzomsanus

20

15

10

Iuony

0 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
2
S, MM
Puc. X.5 lomyctumeriii Tok K3 ams anromuHueBol 000J109KH KaOels ¢ MOTUBUHIIIXJIOPHTHOW UITH
PE3UMHOBOM M30JIALMEH U MOTMAITHIICHOBON M30JISIIMEH TTpH BpeMeHH Bo3aeicTBus He Oosee 0,1c¢
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2.5 1D n3onsaus

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 Honyctumslii Tok K3 1 anoMuHUEBOTO 3KpaHa Kademst ¢ NOTMBHHWIXIOPUIHON HITH
PE3MHOBOM M30JIALMEH U MOTUAITHIICHOBON M30JISIIMEH TTpH BpeMeHH Bo3aeicTBus He 6osee 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 17151 MegHOTO 3KpaHa Kadesst ¢ MOTMBUHUIXIIOPUIHON UITH PE3UHOBOM
M30JIALUEH U TIOIMATHUIICHOBOM M30JIsIIIMEN IPU BpeMeHU Bo3zaercTBus He 6onee 0,1c.

2 IloronHble cONPOTHBJIEHUS MPOBOJHUKOB H JKPAaHOB KabeJeii Ha
NPOMBIILJIEHHOH YacToTe

[Ipu pacuere HanpspkeHHil Ha 3Y M TOKOB, MPOTEKAIOIIUX MO MPOBOJHUKAM U
sKpaHaM Kalesnell He0OXOJIMMO UMETh JIaHHbIE O MOTOHHBIX AKTHUBHBIX M MHJIYKTUBHBIX
COMPOTHUBJICHUH 3a3eMIISIFOIIUX MPOBOJIHUKOB M 9KPAHOB KaOeleu.

3aBUCUMOCTH TOTOHHBIX CONPOTHUBJICHUH sl TPOBOJHUKOB M3 CTAld U MEAU OT
UX 9KBUBAJIEHTHOTO JMAaMETPa MPUBEICHBI HIKE.
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lo, X, 0,025
Om.Mm 0,020
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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 ¥ HHAYKTUBHOTO Xg COMPOTUBJICHUN CTaJIHLHOTO
POBOJHHUKA OT quamerpa d
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Puc. 7K.103aBrcuMOCTh HOTOHHOTO CONPOTHBIICHUS! MEAHOTO YKPaHa Zoyp OT €r0 HApyKHOT'O
nuametpa d

95



MOM/M 55
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d, Mm

Puc. 7K.113aBucuMOCTE IOTOHHOT'O CONPOTHBIICHHUS ATFOMUHHEBOTO 9KPAHA Z0y OT €r0 HAPYKHOI'O
nuamerpa d
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[Tpunoxenue 3

KosgpuuueHTsI SIKpAaHUPOBAHUS

1 MeToauka pacuera

OKpaHuUpyIollee CBOWCTBO KaOENbHBIX 3KPAaHOB, JIOTKOB, KAaHAJIOB M JPYIHX
AIIEMEHTOB OOBACHAETCS TEM, UYTO HCTOYHUK MOMEXH HWHAYLHUPYET B JKpaHe TOK,
ANEKTPOMArHUTHOE IOJI€ KOTOPOTO KOMIIEHCHPYET 3JIEKTPOMAarHUTHOE MOJIE TOMEXH.
JIist mosydeHusi BBICOKOTO KO3 (UIMEHTa SKpaHUPOBAHUA CIEAYeT O0eCHnedyuTh Kak
MOXXHO ©0Oojiee HM3KO€ CONPOTHBJICHHE KOHTypa, IO KOTOPOMY HpPOTEKaeT
skpanupyromuil Tok. Ha wacrorax mo 10 MI'1 sxkpaHupyomnuii Tok NpoTeKaeT Mo dKpaHy
U yepe3 TOUKHM 3a3eMJICHHUS dKpaHa 3aMblKaeTcsl B TpyHTe. Tolbko Ha yacTorax 6osiee 10
MI 11 5KpaHUPYIOIIHI TOK MOYXET 3aMbIKAThCSl YEPE3 EMKOCTU MEKY SKPAaHOM M 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 3KpaHUPYIOLIUX TOKOB B 3aBUCUMOCTH OT YaCTOThI IOMEXH.

YacTora nmomex, uMmeromux Mecto Ha tepputopun OPY u 3PV, kak npaBuio, HUxe
10 MI'p (cm. tab6m. 3.1). [Mosromy s oGecriedeHus 3(H(HEKTUBHOTO IKPAHUPOBAHHUS
MoMeX He0OXOJUMO 00eCTeYuTh MUHUMAIbHOE CONMPOTUBJICHHE KOHTYpa, IO KOTOPOMY
NPOTEKAaeT SKPAaHUPYIOLUUH TOK. DTO OOecmeunmBaeTcs HAJASKHBIM TrajlbBaHUYECKUM
IPUCOEIMHEHNEM JKpaHa Ha 00eux cropoHax K 3Y NpOBOJHMKAMHM C MHHUMAJIBHOU
MHIYKTUBHOCTBIO. Bce nmpuBeaeHHble HWXKE JaHHbIE 10 KO3 PUIMEHTaM
SKPaHUPOBAHUS  BBIYMCIEHBl Ui JKPAHUPYIOIIUX  JIEMEHTOB  3a3€MJICHHBIX
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(mpucoenuHenHbix K 3Y) ¢ obeux cTopoH. Metoauka pacdera Ko3(hQHUIIMCHTOB
9KPAHUPOBAHUS JIJIsl TOTO CITydas u3jioxeHa B [1].

Tadomura 3.1
YacroTa nomex, CO3/1aBa€MbIX Pa3IMNYHbIMA HCTOYHUKAMU

Hcrounuk nomexu OcHoBHas

4acToTa
KommyTanuu, mpoOou 351eKTprYecKOr U30ISIIH, CpabaThIBaHUE Pa3psAHUKOB B 50-1000kI 11
MEPBUYHBIX LIETSIX BHICOKOTO HanpsbkeHust OPY
KommyTanuu, mpoOou 351eKTprYecKor U30ISIHIH, CpabaThIBaHUE Pa3psAHUKOB B 1-5MI'
MEPBUYHBIX LIETSX BHICOKOTO HanpsikeHus 3PY
KommyTanuu, mpoOou 351eKTprYecKor U30ISIHIH, CpabaThIBaHUE Pa3psAHUKOB B 1o 30MI'g
MEPBUYHBIX LIEMSAX BHICOKOT0 HanpsikeHuss KPYD
[Toackoku moTeHManoB BCaeACTBUE MpoTekanus TokoB K3 uepes 3azemuisitonine 50T
YCTpOICTBA
[TepBrbIit ynap MojgHUM 25kl
[Tocnenyromue yaapsl MOJIHUU 1MTI'

Puc. 3.2 Cxema 3amenieHus 1yist pacdeTa Ko3pGUIIMEHTa SKPaHHUPOBAHHUS.
Wunekc 1 coOTBETCTBYET HKPaHUPYEMOMY MTPOBOJLY, HHAEKC 2 - KOHTYPY, T€HEpUPYIOIIEMY ITOMEXY,
HHJIEKC 3 -3KpaHy. Rg - conmpoTuBieHue rpyHTa.

Koadpdunuent sxpanupoBanus K = 1 ayig nuHuu ¢ 3a3eMJICHHBIM ¢ 00€UX CTOPOH
9KPAHOM ONpeAeseTcs U3 O0IIEeTO BEIPAKEHUS
« R tR*jal,
Zl+jal,

rie | - npoTshKeHHOCTh CUCTEMBI,

Z, =(R,+jal,)/| - mepenaTouHOE CONPOTUBIICHUE,
R, —aKTHUBHOEC CONPOTHUBJICHUE DKPaHa,

L= M3 - L3-- mepenarounas UHIYKTUBHOCTb;
L3-MHIYKTUBHOCTH 3KpaHa,

98




M13 -B3anMHasd HHAYKTHBHOCTb MCKAY SKpaHOM U )KPIJ'IOﬁ;
RG - COIIPOTHBJICHUEC IIYTHU IIPOTCKAaHUA TOKa B 3€MIJIC,

Ly - coOcTBeHHas MHAYKTHBHOCTD 3a3€MIIIOIIUX BBIBOAOB SKpaHa (BEIHMUMHON 0Kojo 1
MK H/M).

Jna pacuera Ko3((QUIHMEHTOB 3KPaHUPOBAHUS MPOTSHKEHHBIX SKPaHUPYIOLIUX
AIIEMEHTOB (KaOENBHBIX SKPAaHOB, CTAIBHBIX TPYyO0 KOpPOOOB H T.O.) HEOOXOIMMO
BBIYUCIIUTH 3HAUEHUSI IEPEUUCIICHHBIX [TAPAMETPOB C YU€TOM CKUH-3(dekTa B MeTayie u
rpyHT B kene300eTOHHBIX KaOenpHBIX KaHalaX, JOTKaX W 3JaHUSIX OCHOBHBIM
AKPAHUPYIOIIMM 3JIEMEHTOM SIBJISIIOTCSI CTallbHBIE CTEPXKHH apMaTrypbl. B kupnuyHOM
30aHUM SKPAaHUPYIOIIMMHU SJIEMEHTaMU SBISIOTCS TPYObl BOJONPOBOJA, OTOIJICHHUS, a
TaKKe AJEKTpomnpoBoaka. B [2] kodhduumeHTl SKpaHUPOBaHHWS CTEH 3IaHHH
HpeJIaraeTcsl BBIYUCIATD, IPEJICTABIISASA UX B BUJE MEeTATNUYecKuX ceTok. Koaddurmenr
AKPAHUPOBAHUS ATIOMUHHEBON U MEHOM CETKU Ha BCEX YaCTOTAaX COCTABIISET

k=5
W
Jlnst cTaibHOM CeTKH. Ha YacToTe ~25KI 11
K = 85
W/1+18010°/r?
Ha yactore ~1 MI 1
<=5,
W

st JUr~200,

rae W - pa3Mep siueiKy; I - paauyc mpyTKa.
Pacuer xo3¢duimeHTa SKpaHUPOBAHUS METAUIMYECKHX I[IKaQOB MPOBEICH IO
COOTHOIIIEHUIO U3 [3] Aist chepruieckoro s3KpaHa.

~ 1_ 2
K = coshkt) +§(F +E)smh(kt) ,

rae
k=.]jwou, F=kr /4,
O,/ - DIIEKTPONPOBOJIHOCTb U OTHOCUTEIbHAS MATHUTHAS IPOHUIIAEMOCTD

MaTepuana; (- yriaoBas 4acToTa; Io - paAnyc cepuyecKoro 3kpana; t - TonmmHa
CTEHKHU dKpaHa.

2 Pe3yabTaThl pacyera K03(p(PpUUNEHTOB SIKPAHUPOBAHUSA
Ha puc. 3.3- 3.10 u B tabmune 3.2 npuBeacHbl 3HauYCHUS KOIPDUITMEHTOB
HKPaHUPOBAHUS YACTO UCIOJIb3YEMbIX SKPAHUPYIOIINX JIEMEHTOB.
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Puc. 3.3 CpaBHuTenbHbIe KO3PPHUIUEHTH 3KPaHUPOBAHUS PA3TUYHBIX SKPAHUPYIONIUX HJIEMEHTOB
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Puc.3.6 KoappuuneHTs! 3KpaHUPOBaHUS CTATBHBIX TOJICTOCTEHHBIX TPYO pa3IMyHOIrO AUaMeTpa
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Puc.3.7 KoagdunmeHTs! 25KpaHUPOBaHUS CTATHHBIX JIOTKOB PA3IMYHOTO CEUCHHS
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Puc. 3.8 KoaurmeHTs1 5KpaHUpOBaHUs CTAIBHBIX KOPOOOB Pa3IMYHOIO CEYCHHUS
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Tabmura 3.2

KoadhduimenTs! 3xpaHupoBaHus CTEH 3/1aHUN.

Bun 3nanus Kupnuunoe C MeTaNInYeCKUM N3 c6opHoOTO
KapKacom xKene300eToHa

Koaddunment 3 10 30

SKpaHUPOBAHUS HA

yactore 25k

Koaddurment 3 8 20

SKpaHUPOBAHUS HA
gactore 1 MI'11

468c¢.

Cnucok gurepartypsl 14 [lpuiioxkenus 3

1. PykoBOACTBO 10 06€cTieueHIIO 3IEKTPOMAarHUTHOH COBMECTUMOCTH Ha
AIIEKTPUYECKUX CTAHIMAX U nojcTaHiusax. [lonrorosneno Paboueit rpynmoii
CUT'PE 36.04:<©MC Ha »IeKTpUYECKUX CTAaHIMSIX U oAcTanmusx». 1977, 19@.

2. Crangapt MOK 62305-2003Monnuesamura.

3. 1IIBab A. DnekTpoMarHuTHasi COBMECTUMOCTh. M: DHeproaTomm3aat, 1995,
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[Tpunoxenune 1

Tunosblie pemenus no odecneyennro IMC BTOPUYHOTO
000py1I0BAHMS M CHCTEM CBSI3M HA JIEKTPOCETEeBbIX 00beKTaX

N.1 O61mme mosnoxeHus

B cootBercTBum ¢ TpedoBanusmu cranaaptra OAO «OCK EDC» CTO 56947007-
29.240.10.028-2009 Hopmbl TEXHOJIOTHYECKOTO TMPOSKTHPOBAHUS  IOJCTAHIIHA
MEPEeMEHHOTO TOKa C BBICHIMM HampsbkeHueM 35-750kB» mpoekT 3nekTpoceTeBoro
00BEKTa IOJKEH cofepkath pazaen no SMC.

[Ipu mpoekTupoBaHWK OOBEKTOB HOBOTO CTPOUTENHCTBA, TEXHHUYECKOTO
nepeBoopyxkeanss u pekoHcTpykiuu [IC 110 kB u BbIme A0mkeH OBITh BBITIOTHEH
KOMIUJIEKC ~MEpONPUITHI, 00ECHeUrBaIOUUX SJIEKTPOMArHUTHYIO COBMECTUMOCTD
yctpoictB P3A, ITA, ACY TII u cBsi3m.

OcHOBHBIE MEPONTPUATHS JOJKHBI BKIIOYATh!

- KOMIIOHOBOYHbIE PEIICHUs 00BEKTA,;

- BBITNOJHEHUE 3alIUThl BTOPUYHBIX LIETIEH M YCTPONCTB OT 3JIEKTPOMArHUTHBIX
BO3JENCTBUI MOJIHUY,

- BBIOOP 3a3EMIISIIOLIETO YCTPONCTBA MOACTAHIIMU 110 yclIoBUIM DOMC;

- BRIOOP TpacChl MPOKIAAKU KaOEIbHBIX KaHAJIOB, TUTIA KaOEIbHON KaHAIHM3aIuH C
yueToM TpedoBanuiit OMC;

- BBIMOJHEHUE 3alIUTHl OT CTAaTUYECKOTO NIEKTPUUECTBA H  JIPYTUX
3JIEKTPOMArHUTHBIX BO3ICUCTBUM.

Meponpusitus o obecrneuyeHnIo TpeOOBaHU ANEKTPOMArHUTHOM COBMECTUMOCTH
Ha O0OBEKTaX TEXHUYECKOTO TMEPEBOOPYKECHUS W  PEKOHCTPYKIMH  JTOJDKHBI
pa3pabaThiBaThCsi  C  Y4YETOM  pE3yJbTaTOB  MPOBEAEHHBIX  00CIeIOBaHUMN
AJIEKTPOMarHuTHOM 00CTaHOBKH, B T.4. ¥ Ha [1C npotuBononoxHbeix koHIoB BJI 110-750
kB, rae yctaHaBnMBarOTCI MUKpOIIpoliecCoOpHble ycTpoiicTBa P3A, ITA, cBs3u.

B IlpunoxkeHun mnpeacTaBieHbl MPUMEPHI BBINOJHEHUS Pa3/eloOB MPOEKTOB IO
OMC a1 TUTIOBBIX AJNEKTPOCETEBBIX OOBEKTOB:

- moJytHas pekoHcTpykius noactaniuu 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 moxactaninmu 500/220/1@B ¢ mosTamHbIM BBOJAOM B
skcmuryataruio OPY 22kB u OPY 50(B;

- yCTaHOBKa MHKPOIPOIIECCOPHBIX YCTpOHCTB P3A Ha OTAEIBHBIX JUHHUSIX
JNEUCTBYIOIIEN MOICTAHIINH.

N.2 IToanas pexoncrpykuus noacranuuu ¢ OPY 330xB un 110xB

N.2.1 IlpoexkTHble pelieHusT MO o0ecneYeHUIO ONMYCTUMBIX YpPOBHeil
BO3/ACHCTBUII HANPSAKEHUA U TOKOB NPOMBIILJIEHHON YaCcTOThl HA BTOPUYHOE
00opy10BaHMe PH KOPOTKUX 3aMbIKAHUSAX HA 3eMJII0

[IC nocne peKOHCTPYKLUHMH MPEACTaBIseT COOOM OTKPBITYIO MOACTAHIMIO, Ha
KoTopoi pacnonoxensl. OPY-33kB, OPY-11kB (¢ aBrorpanchopmaropamu AT-1 -
AT-4). [Ipumenena komoHoBka ¢ pacnpezenenasivu PIL: PII[ 33kB B 3manuu OITY,
PII-1 u PII-2 11(B - B OTHeIbHBIX 30aHUSX.
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[IpoekT 3a3eMIISIIONIEr0 yCTPONCTBA, PACMHOJOKEHUE OOOpPYJOBAHMS M TPACCHI
NPOKJIAJIKK Kabeel MpuBeIeHbl Ha YepTexKe.

JId CHUXEHUs ypOBHEM HAIPSKEHUM U TOKOB IPOMBIINUIEHHON YacTOTHI MPH
KOPOTKHX 3aMBIKaHUSIX HA 3€MIIKO NPUMEHSIOT CUCTEMY BBIPABHUBAHUS MOTEHIMAla Ha
OPY u cucreMa ypaBHHBaHUs NOTEHIIMATIOB BHYTPH 3/1aHHUS.

B cBsI3u ¢ TeM, 4TO TOKHM 3aMBIKaHHUSI Ha 3€MJII0 UMEIOT BBICOKHUE 3HAUEHUS, MPHU
BBITIOJTHEHUH 3a3€MJISIIOIIETO YCTPOMCTBA B KAue€CTBE 3a3€MIIMTENICH M 3a3eMIISIOIINX
MIPOBOTHUKOB MPUMEHSIIOT MEIHBIA MMPYTOK TUaMEeTpOM 16vM.

3azemssiromiee  yerpoiictBo IIC mpencraBissier co0Oil 3aMKHYTBIA — KOHTYP,
COCUHSIONINI BCE 3[1aHUSL U COOPYKEHHSI.

Bokpyr Bcex 3gaHMil TOPOKJIAIBIBAIOT TOPU3OHTAJBHBIM  3a3€MIIUTENL Ha
pacctostHuM 1M OT 31aHust. OT 3TOTr0 3a3eMJIUTEINS BBINOJHIIOT BBOJbI B 37aHMUS.

B nomemenusax P, LIIIT, ACY TII u ACKYD23 mkadsl npuCOSAUHSIOT K
3aKJIaJHBIM METATOKOHCTpYKIMsAMU. Kaxnpiii psg mkadoB COENUHSIIOT € IIUHOM,
IPOJIOKEHHOM IO NIEPUMETPY MOMEIICHUS.

Pe3yabTaThl pacueTos.

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

2) HanpspbkeHusi, BO3ACHCTBYIONIME Ha H3OJAIUI0 KOHTPOJIBHBIX KabOenei,
nposoxeHHbIx oT OITY no o6opynoanus 33kB u ot PII[1(2) no o6opynoBanus 11kB
U TOKH TI0 MX JKpaHaMm, 3a3eMJICHHBIM C 00emx cTtopoH, He mpeBbiciaT 25(B 1 100A
COOTBETCTBEHHO, YTO JOMYCTUMO 1 kabene Tuna KBBI .

BbIBOALI.

IIpoekr 3a3eMJISIFOLLETO YCTpPOMCTBA COOTBETCTBYET TpeOOBaAHMSIM
ANEKTPOOE30MACHOCTH U DJIEKTPOMArHUTHOW COBMECTUMOCTH.

N.2.2 TIlpoexkTHble pelieHusT MO o0ecHeYeHUIO JONMYCTUMBIX YpPOBHell
BO3/1elCTBHII MMIYJbCHBIX NMOMEX, BO3HUKAIIIUX NMPH KOMMYTAIUSX CHJIOBOIO
obopynoBanusi 1 K3 B nepBUYHBIX HeNmsIxX

ITpoknanka kabenel neneit BropuyHoit kommyTtanuu oT OPY-33kB go PII[ 330u
or OPY-11xB no PIHI-110xB BeimonHeHa B MoJy3ariayOJaeHHBIX /0 MOHOJHMTHBIX
KaOeJbHBIX KaHaJIaX.

Pa3Boaka u3 kaOenbHBIX KaHATOB K IMKadaMm BBITIOJIHEHA B OIMHKOBAHHBIX
ka0enpHbIX KopoOax. Kabenu B kaOenbHBIX KaHalaxX MPOKIAAbIBAIOT MO IOJKaM C
paszeseHueM CUJIOBBIX M KOHTPOJBHBIX Kabenel acOeCTOIEMEHTHBIMU MEePErOPOIKaMU,
mpu pa3Bojike Kabenmed B KaOENbHBIX KOpoOax, CHUJIOBBIE W KOHTPOJIBHBIC KaOemn
MIPOKJIA/IBIBAIOT B PA3HBIX KOPOOax.

Tpaccel mpoxnaaku kabenedt Ha OPY 33kB yaaneHsl OoT IIMH BBICOKOTO
HaPsHKEHUS.

KontponbHbie kabenu - skpanupoBanHbie Tuna KBBI». 3azeminenue skpaHoB - C
JIBYX CTOPOH.

Pe3yabTaThl pacueTos.

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

OPY-11(B - 1kA.

[Ipu kKOMMyTanUAX HauOOJIbIIIME 3HAYCHHS aMILTUTY/ 16l UMITYJIbCHBIX TOKOB Oy1yT
IPUMEPHO B 4 pa3a MEHbIIIE.

2) HauGosbliiee 3HaYeHNE UMITYJIbCHBIX TIOMEX BO BTOPHYHBIX IIETISAX HE MPEBBICAT
1kB.

BbIBOALI.

YpOBEHb MMITyJIIBCHBIX IIOMEX HE IpeBbIaeT nonyctumslie miusi MII ycrpoiicTs
P3A 3nHaueHwuii.

N.2.3 IlpoexkTHble penieHUsi MO o0ecmeYeHUI0 JONMYCTHMBIX YPOBHeEN
BO3/1elCTBUIl HMIIYJIbCHBIX IIOMEX OT TOKOB MOJIHUM

Monnueszamuty OPY-33kB u OPY-110kB ocymiectBisitor mnpu MOMOITU
MOJIHUEOTBOAOB Ha MOPTAIAX U OTAEIBHO CTOSIINX MOJTHUEOTBOOB.

Pe3yabTaThl pacueTos.

1) Tlpu ynmape MonHuuM B MOJHHEOTBOABI Ha OPY BeposTHOCTH 00paTHOTO
nepekpbiTus ¢ 3Y Ha Kabenu 1ene BTOpUYHOW KOMMYTalluU MIPEHEOPEeKMMO Maa.

2) mnyabCcHBbIE TOMEXH HE MpeBbImaioT 4kB.

BriBOALI.

MosHue3anmra MOACTAHIIMM COOTBETCTBYET TpeOoBaHusIM OMC BTOPUYHOIO
00opyI0OBaHUS.

N.2.4 TlpoexkTHble pelieHUs1 MO o0ecrmeYeHUI) JOMYCTHMBIX YPOBHeEN
BO3/1eMICTBUII MATHUTHBIX I0JIeH NMPOMBILIJICHHON YaCTOThI

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

Pe3yabTarhl pacueros.

1) HanpsykeHHOCTh MAarHUTHBIX TOJICH MPOMBIIIJICHHON YaCcTOThI B OMEIICHUAX
OITVY ne mpebimacT SA/M.

2) B nmomemenusx PII-1 u PII-2 #e mpebicutr 25A/M, uTro cooTBeTCTBYET 4
CTEIEHH KECTKOCTH.

BbiBOALI.

YpoBeHb HANPSKEHHOCTH MArHUTHBIX MOJEN MPOMBIIUIEHHON 4acTOThI B MECTaxX
pa3mMelteHust ycrpoctB P3A He mpeBbIlIaeT 10MyCTUMBIX 3HAUCHUN [T 000py10BaHuUS,
UCIIBITAHHOTO O 4-i1 CTENEHU KECTKOCTU MCHBITAHWN Ha YCTOWYMBOCTH K MArHUTHBIM
ITOJISIM MPOMBIIJIEHHON YaCTOTHI.

N.2.5 TIpoekTHble pelleHUs] MO 3alIUTEe OT 3JEKTPOMATHUTHBIX IOJIei
PAAN0YACTOTHOIO IHANIA30HA

[Io pesynbraTaM NpPEANPOEKTHBIX W3BICKAHWN YCTAHOBJIEHO, 4YTO BOJHM3HU
MOJACTAHIIMM  OTCYTCTBYIOT ~ MOILIHBIE  HMCTOYHUKH  3JEKTPOMArHUTHBIX  IOJEH
panmoYacToTHOro auana3ona. ®oHOBEIM ypoBeHb He npenbimaet 0,1 B/m.

JlonmycTumble YPOBHH HaIpPSKEHHOCTH AIEKTPOMArHUTHOTO OJIS
Paauo4acTOTHOTO Jrana3oHa o0ecreunBaroT €CTECTBEHHBIE JKPAHBL:
METANIOKOHCTPYKIUU 3[JaHUI MOJICTAHIIMA U METAJUTMYECKUX IIKA(POB.

Jns  3amuThl  OT BO3ACHCTBHUS  AJIEKTPOMArHUTHOTO TOJS  MEPEHOCHBIX
paauoNepealoluX YCTPOMCTB HEOOXOJUMO aJIMHHHMCTPATHBHO OTPaHUYUTh HX
NpUMEHEHHE BOJIM3H MUKPOIPOIIECCOPHOI anmapaTypsl (He Ommke 2-3um).
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N.2.6 IlpoexkTHble pelieHusT MO o0ecHeYeHUIO ONMYCTUMBIX YPOBHell
BO3/1eHCTBUI UMITYJIbCHBIX MATHUTHBIX M0JIEH

MoOaHNEOTBOABI YCTAaHOBJIEHBI HA IOITYCTUMOM paccTtossHuu ot PILI.

Pe3yabTaThl pacueTos.

HauOounbliiee 3HaUY€HHE HANPSKEHHOCTH HMMIYJIbCHBIX MArHUTHBIX IMOJE€H OT
pacriosiockeHHbIX  BONMM3u P momaumeorBomoB He mpesbimaer 80A/M. MmmynbcHbie
MAarHUTHBIE MOJISl OT MEPBUYHBIX 1IETEH CYIIECTBEHHO HUXKE, YEM OT MOJIHUM.

BbIBOALI.

Ha moxacranimmm MoryT OBITH YCTAHOBJIEHBI YCTPOWCTBA, COOTBETCTBYHOIHE 4
crenenu xectrkocTr ucnbitanuii mo 'OCT P 50649.

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

Jliist obecnieyeHusi 1OMyCTUMBIX YPOBHEN AJIEKTPOCTAaTUYECKOro MOTEHIMala Tea
yenoeka B mnomeuleHusix P, cepBepHoil u CBA3M NPUMEHSIOTHAIBIINONBL €
aHTHUCTaTHYEeCKUM nokpeiTreM ¢pupmbl DOBO.

Pe3yabTaThl H3MEpPEHUI U PACYeTOB.

HauOounbliiee 3HaUeHHE 3JIEKTPOCTATUYECKOTO MOTEHIMAja Tejla YeJI0OBEeKa BO BCEX
MOMENIEHUSIX ¢ MUKpompolieccopHoi amnmaparypoi I[IC ne npessicut 1,0B.

BbIBOALI.

Mukponpoueccopnas anmaparypa P3, IIA, ACY, ACKYD2D, cBs3y,
yCTaHaBIMBaeMasl B 9TUX TMOMEIICHUSX, NODKHA ObITh ucmbiTana o ['OCT P 51317.4.2
HE MEHEe, YeM IO 2 CTETICHH >KeCTKOCTH.

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

JI71s1 3a1ATHl OT HAHOCEKYHIHBIX UMITYJIbCHBIX IIOMEX IMPUMEHSIOTCS PELICHUS:

* DJJEKTPOMEXAHMYECKHE  YCTpPOMCTBA  HE  YCTAaHABIMBAIOTCS  BOJIM3H
MUKPOIIPOLECCOPHOM anmnapaTyphl;

* MUTaHUE AIEKTPOMEXAHUYECKUX YCTPOKMCTB U MUKPOIIPOLECCOPHBIX YCTPONCTB
BBITIOJTHSIFOT C pa3HBIX (hUIEPOB.

N.2.9 TIpoexTHble pellieHUs] MO 00eCHeYEHUIO KAYeCTBA 3IJIEKTPONMUTAHUA
NMOCTOSAHHBIM TOKOM BTOPUYHOT0 000PY/10BaAHUSA

Jlnst  oOecnieyeHHs] KAYECTBEHHOTO  DJICKTPONMUTAHUS TMOCTOSHHBIM  TOKOM
OPUMEHSIOT MOA3apsiAHbIE YCTPOMCTBA, 0OecreynBarollie ypOBEHb IMyJbCAllMil MEHee
2,5%.

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

Kabenu ceTu MOCTOSIHHOTO TOKa, MPOXOSAIIUE B paclpeieuTEIbHOM YCTPOMCTRE,
IPOKJIAJIBIBAIOT B KAOEJIbHBIX KaHaJaX U METaUIMYECKUX KopoOax.

N.2.10 IlpoekTHbIe penleHUsi MO o0ecneYeHUID KAayecTBA IJIEKTPONMUTAHMS
nepeMeHHbIM TOKOM BTOPHUYHOT0 000PY/10BAHUS.

Jlnst  obecriedueHUsT KAadyeCTBEHHOTO JJIGKTPONUTAHUS TIEPEMEHHBIM  TOKOM

npUMeHsieTcs cuctema snekrpornutanus TN-S.

st mutanus ycrpoiictB ACY TII npumeHstoT cucteMsl 6ecriepe0oiHOro 31EKTPONUTaHUS Ha
6a3ze UbII.
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N.2.11 IIpoekTHBIE penieHNs] O 3a1IUTE 0T KOHAYKTUBHbBIX TOMeX

JIng  3ammThl OT  KOHAYKTUBHBIX  IOMEX,  HaBEIEHHBIX
ANEKTPOMATHUTHBIMU MOJISIMU, TPUMEHSIOT SKPAHUPOBAHHBIE KaOEIH.

JIns 3alATHl OT B3aMMHOTO BIIMSHUS LENEH Pa3IMYHOIO0 HA3HAYEHUS] IPUMEHSIOT
CIEAYIOIINE TEXHUYECKHUE PEIICHHUS:

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

N.2.12 ABTOpCKUIi HAI30P 32 BBHINOJHEHUEM NMPOEKTA U MPHEMO-CAATOYHbIE
HCIBITAHUSA.

[IpeaycMOTpeHO TpoOBeNEeHHME H3MEpeHud s KoHTpoias OMO B mporecce
CTPOUTENHCTBA MOJCTAHIINH.

[Tocne 3aBepiieHUs] MOHTaXHBIX paOOT MPOBOAST MPUEMO-CIATOYHbIE UCTIBITAHUS
B COOTBETCTBUU C «METOIUYECKUMHU YKA3aHUSIMU IO ONPEIEIECHUIO 3JIEKTPOMArHUTHBIX
00CTaHOBKM M COBMECTUMOCTH Ha D3JEKTPUYECKUX CTaHIMAX M mnoacTaHiusx». CO
34.35.311.2004.

PesynbraTthl pacdeTHBIX 3HAYCHUW YPOBHEM AJIEKTPOMATHUTHBIX BO3JCHMCTBUM U
CTEIEHU KECTKOCTU UclbITaHui MII ycTpoliCTB Ha MOMEXO0YCTOMYUBOCTD IIPUBEICHBI B
tabnuie U.1.

BHCITHHUMH

Tabomuma U.1

PacueTHble 3HaUCHUST YPOBHEU JIEKTPOMArHUTHBIX BO3AEHUCTBUAN U CTEIIEHU KECTKOCTH

ucnbsiTannii MII ycrpoiicts

Ne | DmekTpomMaraut Bun ucneitanmia Pacuetnoe YcnoBus
/1 HOE Ha TOMEX0YCTOWINBOCTh 3Havyenue/ OMC
BO3ACHUCTBUC CTCIICHB ) KCCTKOCTH
HCIIBITAHUI
1. | Hanpsxenus Wcnpiranns ANEKTPUYECKON 250B/200(B BBITIOJTHEHBI
MPOMBIIIIEHHO | IPOYHOCTH W30JISILUN
i 4acToThl MpH | (HANPSHKCHUE B YCTAHOBUBIIIEMCS
K3 Ha 3emmmio. | pexxume).
FOCT 30328-95 (MDK 255-
5).
2. | UmnynscHbIE Ha YCTOMYUBOCTD K 1xB/ BBITTOJTHEHBI
MOMEXH, KoJ1e0aTeIbHBIM 3aTyXaloluM 3 CT. KecCT.
BO3ZHUKAIOIIUE | TOMEXAM: (2,B
npu - O/IMHOYHBIX, cuHdaznoe , kB
KOMMYTallUAX | - IOBTOPSIOIINUXCS. npoTruBo(dazHoe)
CHJIOBOTO I'OCT P 51317.4.12-99 NIBDK
obopymoBanus | 61000-4-12-96).
u K3 Ha
MEPBUYHOMN
CTOpPOHE.
3. | UmmynbscHbIE Ha YCTOMYUBOCTD K BBITTOJTHEHBI
noMexu OT | MUKPOCEKYHIIHBIM  HMITyJIbCHBIM 4B/
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. BBITIOJTHEHBI
OJIst HOJIIO POMBINUIEHHOW YaCTOTHI. (30A/m
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No | DnekTpomarnut Bun ncnertanmii Pacuetnoe VYcnoBus
/1 HOE Ha TOMEX0YCTOWINBOCTh 3Havyenue/ OMC
BO3JICHCTBHC CTCIICHb KCCTKOCTH
WCTIBITaHUI
npomsbiieaao | TOCT P 50648-94 MOBK 61000- JUTUTEIBHO,
f 4aCTOTBHI. 4-8-93). 300A/m
KpPaTKOBPEMEHHO)

5. | Dnektpomarau | Ha ycTOWYMBOCTH K M3Ty4aeMbIM BBITIOJTHEHBI

THBIE MoJIs | PaO4acTOTHBIM 3JEKTPO- 0.1B/m/
PaArOYacTOTHO | MATHUTHBIM TIOJISIM. 3 1. KECT.
ro quanasona. | [OCT P 51317.4.3-99 {IDK (10B/1)

61000-4-3-95).

6. | UmnynbscHBIC Ha YCTOWYUBOCTD K 80A/Mm Crenartn
MarHUTHbIE UMITYJIECHOMY MarHUTHOMY | COOTBETCTBYET 3arpoc
OJIS. MOJTIO. 3ct. xecr. / MPOU3BOTUT

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

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

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

8. | Hanocekynnn | Ha YCTOMYUBOCTD K BBITIOJTHEHBI
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. | KauectBo Ha ycToiuuBOCTb K IMyJIbCalusIM BBITTOJTHEHBI
JIEKTPONUTAH | HAIPSHKEHUS IIOCTOSTHHOTO TOKA. 2,5%/
us ['OCT P 51317.4.17-2000MD3K | 4 cr. xecT. (15%)

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

10. | KagecTtBO Ha ycroiiunBOCTh K rapMOHHKaM BBIITOJIHEHBI
JMIEKTPONUTAH | U WHTEPrapMOHUKAM, K CUTHAJIaM
ust CUCTEM TeJCYIPABICHHUS u Obecneunsacres
MEPEMEHHBIM CUTHAJIU3allMd B  HaIpsLKEHUU VCTOHHHIAMH

OecriepeboitHOTO
TOKOM. CETH TEePEMEHHOI0 TOKa.
FOCT 51317.4.1-2000 MDK fHTaHuA
61000-4-13).
Ha ycroitunBocTh kK KOjeOanusm | OOecrieunBaeTcsi | BBITIOJHEHBI
HATIPSDKEHUSL. HUCTOYHUKAMHU
I'OCT P 51317.4.14-2000MDK | GecrepeboitHoro
61000-4-14-2000). MTATAHUS
Ha YCTONYUBOCTD K | OOecrieunBaeTCsl | BBITTOJIHCHBI
JTUHAMUYECKIM U3MEHEHUSM | HUCTOYHUKAMU
HaIPSKEHUS AJICKTPOITUTAHHMS. oecniepe0oitHOTO
I'OCT P 51317.4.11-99 NIBK MTUTAHUS
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Ne | DOnexkrpomarHuT Bun ucnerranuii Pacuetnoe VYcaosusa
/1 HOE Ha TOMEX0YCTOWINBOCTh 3Havyenue/ OMC
BO3/I€HCTBHE CTEIeHb KECTKOCTU
WCTIBITaHUI

61000-4-11-94).

Ha ycroitunBocTs k Hecummerpun | OOecriednBaeTcsi | BBHIIOJIHEHBI

HaIPSKEHUHN AJIEKTPOIIUTAHMS. HMCTOYHUKAMHU
MDK 6 1000 -4-27-2000. OecriepeboitHOTO
MTATAHUS
Ha ycToWunMBOCTH K M3MEHEHUSIM BBIITOJIHEHBI
ObecnieunBaeTcs
4acTOTBl ~ NHWTaHUS B  CETH
HMCTOYHHKAMHU
MEPEMEHHOTO TOKA. Secnepe6oiHoro
'OCT P 51317.4.28 - 2000MDK -
6 1000 -4-28-2000).
11. | KonnykruBnbie | Ha YCTONYUBOCTD K BBITTOJTHEHBI

IIOMEXHU. KOHIYKTUBHBIM  [OM€XaM, B
nojoce gactot ot 150 kIt mo 80| 3 crt. xecr. (10B)
MTI1, BO3JEHCTBYIOLIUM Ha
MIOPTHI AJIEKTPOITUTAHUS U BBOJA-
BBIBOJIA CUTHAJIOB.

I'OCT P 51317.4.6-99 NIDK 6

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

rmostoce yactot oT O mo 150kI 1.
I'OCT P 51317.4.16 - 2000MD2K
61000-4-16-96).

1.3 Hosoe crponteancTBo noacranmuu 500/220/110/20xB ¢ KPY2D

N.3.1 IlpoexkTHble pelieHUusT MO o0ecHeYeHUIO TONMYCTUMBIX YpPOBHeil
BO3ACHCTBUII HANPSAKEHUA U TOKOB NPOMBIILJIEHHON YaCcTOThl HA BTOPUYHOE
000opy10BaHMe NPH KOPOTKUX 3aMbIKAHMAX HA 3eMJIIO0.

N.3.1.1Ina cHuXeHHs] YPOBHEW HAIpPSHKEHUN W TOKOB MPOMBIIUICHHON 4aCcTOThI
MPU KOPOTKUX 3aMBIKAHUSX Ha 3€MJII0 MPUMEHSIIOT CHCTEMY BBIPABHHBAHUS TIOTCHIIAATIA
BHE 3/IaHHI M CUCTEMY YPaBHUBAHUS MOTCHIIMAIOB BHYTPH 37aHUS.

B cBsi3u ¢ TeM, 4TO TOKM 3aMBbIKaHUS HA 3€MJII0 UMEIOT BBICOKHE 3HAYEHUS, MPU
BBITIOJTHEHUH 3a3€MJISIFOIIETO YCTPOICTBA B KaueCTBE 3a3eMIIMTENICH W 3a3eMIISIOLIUX
TIPOBOHHKOB IIPUMEHSIOT MEIHYIO ITOJI0CY cedenneM 60x5 MM .

N.3.1.23azemnstomee ycrporictBo I1C npencraBisier co0oil 3aMKHYTBIH KOHTYP,
COEJIMHSIIONINI BCE 3/JaHUSI U COOPY>KEHHUS.

Boxkpyr kaxnoro 3nanus KPY3-220kB, KPY32-500«B, KPY-20xB u nepexoaHbix
YHKTOB MPOKJIAJbIBAIOT FOPU30HTAIBHBIN 3a3€MJIUTENb HA paccTosiHUU 1M oT 37aHUs.
OT 3TOrO 3a3eMJIMTENS BBINOJHSAIOTCS BBOJBI B 37]aHME HA paccTosiHUM He Oosiee 10m
OJIUH OT JIPYroro W MPUCOEAUHSIOTCA K BHYTPEHHEMY 3a3eMJISIOIIEMY YCTPOMCTBY. s
BbIPABHUBAHUS MOTEHIIMAIOB HA TEPPUTOPUH MOJCTAHIIUN MEXKY 3AAHUSIMU IPUMEHSIOT
CEeTKY 3azemyntenieii ¢ pazmepamu siueek He meHee 10x10 m.
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Ha wyactu Tepputopuu mnojcTaHlUM, TA€ pacnojoxkenbl mnoprtainsl SO0KkB wu
ka0enbHbIe BBOABI 22(kB, Takke MpoKIaabIBalOT CETKY M3 IIMH 3a3€MJICHUS C IIaroM He
6osiee 10x10M, cBsI3aHHYIO C OOIIUM 3a3EMITUTEIIEM.

Bokpyr  3gaHusi  OpOXOJIHOM,  MaciOCOOPHHUKOB,  HACOCHOM  CTaHIUH
IPOTHBOIIOKAPHOTO  BOJIONPOBOJIA, pPE3epByapa MPOTHUBOIOKAPHOIO 3amaca BO/IbI
MPOKJIAABIBAIOT 3a3€MJIMTENIN Ha paccTosHUU 1M oT 00bekTa, cBsi3aHHBIE ¢ 00mUM 3V,
KaK IMOKa3aHO Ha CXEMeE 3a3eMJISIOIEro yCTPOUCTRA.

N.3.1.3 Ilo mepumerpy momenieHus ¢ obopyaoBanuem KPVYD mpoxnanpiBairor
3a3eMJISIOIIYI0 MEHYIO IHHY cedenneM 60k5 Mm°. IIIHHY COSMHSIOT C 3aK/IaIHBIMH
METAJIOKOHCTPYKIHIMH, o0opynoBanreM KPYD u BeicokodactoTHol (BY) cetkoii. B
kadectBe BY ceTkM NpUMEHSAIOTCS apMmarypy Kene300€TOHHOM KOHCTPYKLMH MOJa.
CeTKy NpUCOEOUHSIOT K 3aKJIaJHBIM METANIOKOHCTPYKIMSAM 3/1aHHUsl U K BHEUIHEMY
3a3eMJIMTENI0 PABHOMEPHO 10 nepuMeTpy He MeHee, yeM B 10 Toukax. Ot BY ceTku s
3azemiieHus1 obopynoBanuss KPYD 000pyayroT BBIBOJIBI MEAHOW MIMHON ceueHnemM 60x5
MMZ2 . Hucso BBIBOJIOB AOJIKHO OBITH HE MEHEe 2-X ISl Kaxk1oro npucoenunenus KPYD.
Bce o6opynoanue KPYD coenunstoT Mmexay coboit MmeaHo mmHoM 60x5 MM |

HononnutenbHo, B nomenieHnn KPYD Ha ypoBHE mojia mpoKIaIbIBalOT CETKY U3
MeaHOM mmuHbI 5X60MM ¢ mrarom sueviku 1x1m, CBS3aHHYIO C IIMHON CHCTEMBI
ypaBHUBaHHMSI TOTEHIIMAIOB, MPOJIOKEHHOM 110 MEPUMETPY MOMEIICHHUS.

1.3.1.4B nomemennsax KPY-20kB (10kB) kopmyca siueex KPY npucoequnsirorcs
K 3aKJIaHBIM METAIOKOHCTPYKIIMAM H MEXIy co00it MeaHOM umHo# 60x5 Mm” .

Ces3u mMexay panamu siueek KPY u BHyTpeHHEH IIWHOM BBINOIHSIOT C IIArOM HE
6omee 10wm.

N.3.1.5 Jlns 3a3emneHus TpaHcPoOpMaTOpOB U aBTOTPAaHCHOPMATOPOB B
TpaHC(OPMATOPHBIX KaMmepax MO MEePUMETPY MPOKIAIbIBAIOT 3a3€MIISIONIYI0 MEIHYIO
muHy 60x5 MM |, COCIMHEHHYIO C 3aKIIa[HBIMA METAJUTOKOHCTPYKIHSMH 3aHus B 4X
TOYKAX B KaXJOW KamMepe U 3a3eMJISIOIIMMU IMHAMU COCEIHMX MomenieHuit 3ganus. K
3a3eMJISIIONIEH IIMHE MPHUCOCIUHAIOT KOpmyc TpaHchopmaropa 3a3eMIISIIOUIUMU
POBOJHUKAMHM, HE MEHEE JIBYX C KaXIOW CTOpOHBI. BOiaM3u MecT 3a3emiisieMblx
HEUTpaJiel CHIJIOBBIX TpaHC(OPMATOPOB MPOKIAILIBAIOT MPOJOJIbHBIE U TMOMEPEUHbIe
3a3eMJISIOIINE TIPOBOTHUKY (B YETHIPEX HAIPABICHHSIX), COCTUHCHHBIC C 3a3eMJISIOIICH
IIMHOM, MPOJIOKEHHOM 10 epUMeTpy TpaHC(HOPMATOPHOI KaMepHI.

N.3.1.6 B momemenusax PII, HIIIT, ACY u ACKYDD mkadbl BTOPUYHOTO
000pyIOBaHUS TPUCOSAUHSIIOT K 3aKJIaJHBIM METAIOKOHCTPYKIMSIMHU. Kakmperit psij
mKaoB COSTUHSIOT C IIUHOM, TPOJIOKEHHON MO MEPUMETPY MTOMEIICHUS.

Pe3yabTarhl pacueros.

1) HauGonpiee HanpsoKeHHE TPOMBIIUIEHHON 9aCTOTHI HA BTOPUYHOM KaOele hiu
000pyIoBaHUU TIPH BCceX pexxuMax He npesbimaet 0,6«B.

2) HauOosplliee 3HaYCHHUE TOKA MPOMBINUICHHOW YacTOTHI B AKPaHAX BTOPHYHBIX
kabeneit, nponoxkeHHbIX oT PY 11(kB u Boimie 1o PIII, He npepbimaer 200A.

HauOounbliiee 3HaUueHHE TOKa B dKpaHax BTOPUYHBIX KabOesied, MpPOJOKEHHBIX OT
PY 20xB no PIII, ne npessimaet 60A.

HauOounbiiiee 3HaueHWe TOKa B O3KpaHax JIOOBIX BTOPUYHBIX Kalened, mpu
ommxHeM BHemHeM K3 115 Bcex HanpspkeHuit He npesbimaeT 30 A.
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3) HaulOombine pacyeTHble 3HAYCHHUS HANpsDKeHUs Ha 3Y MpH SKBUBAJICHTHBIX
3HAUYEHUSIX YJEIBHOTO CONMPOTUBIICHUS TPYHTA P, MPUBEICHHBIX K ABYXCIONHOW MOIENTU
C y4eTOM IIpoMep3aHus IpyHTa B 3UuMHUH niepuo, P;= 2000m* M, p, =600Mm*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 3ambikanuu Ha 3emitto Ha PY 20 kB nanpspkenue Ha 3Y cocrapisier
0,8kB.

BbIBOALI.

1) Ilpu K3 na 3emuto va PY 11(kB u BbIe U TBOIHOM 3aMbIKaHHH HA 3€MITIO Ha
PY 20xB wampspkeHue NpOMBIIUIEHHOM YacTOThI, BO3ACWUCTBYIOIIEE Ha M3OJSILHUIO
KOHTPOJIbHBIX KaOeJel, U TOKH, MPOTEeKAIoIIKe 0 SKpaHaM KOHTPOJIbHBIX Kabenel, He
npesbimaet 3HaueHui 0,66B 1 200A cooTBeTCTBEHHO.

2) PacueTHoe 3HaueHue HanpspKeHus Ha 3Y He npesbimacT 5 kB

N.3.2 IlpoekTHble pelieHUs MO o0ecreYyeHHI0 JAONYCTUMBIX YPOBHe#l Bo3aeiicTBHIA
HMIIYJIBCHBIX ITOMEX, BOZHUMKAIOIIHX IIPA KOMMYTalMdAX CHJI0BOIro oﬁopy;[()BaHm[ n K3 B
NEPBUYHBIX HECIAX.

Jl7isl CHDKEHUS! yPOBHEN UMITYJILCHBIX TOMEX JI0 TOMYCTUMBIX 3HAYEHUI MPUHATEHI
CJIEYIOIIKE MTPOEKTHBIE PEIICHHUS.

N.3.2.1 B nomemienussx KPYD-50kB, KPYD-220kB, KPY5-11kB BbImoaHuTh
BUY cerky s CHMKEHHS MMITYJIbCHOTO TMOTeHIMana Ha obopynoBanuu npu K3 u
KOMMYyTaluax. B kadecTBe ceTku MPUMEHSIOT apMaTypy KeJle300€TOHHOTO MoJa.

N.3.2.2 B KPYD, or KPYD nmo PII u or LIIIT mo KPYD mnpoxnaasiBaroT
DKPAHUPOBAaHHBIC Ka0EIU C 3a3eMIICHUEM SKPAHOB C JIBYX CTOPOH (s 3a3eMJICHUS
9KPAHOB MPUMEHSIOT Pa3beMbl WM 38KUMbI CTIICIIUATBHOTO UCIIOTHCHHUS).

N.3.2.3Bri0pana npokiiajika BceX BTOPUYHBIX Ka0esel B KaOeapHON KaHaIu3aluu
¢ 6oapmuM 3(PheKTOM dKpaHUPOBAHUS - METALTNYECKUX Kopobax. KabenpHbie KOpoOa
3a3eMJISIIOT Ha O0OMX KOHIIAX M B MECTaX NEpeceueHus C APYTMMH METaUIMYeCKUMU
KOHCTPYKIUSIMHU.

N.3.2.4CunoBble kabenu U KOHTPOJIbHBIE Ka0eau MPOKIIAAbIBAIOT MO0 B Pa3HBIX
Ka0eIbpHBIX KopoOax, 11bo Ha paccTossHuu He Menee 0,25.

Pe3syabTaTrhl pacueros.

1) HaunGonpmme pacuyeTHble 3HAYEHUSI TOKA BBICOKOYACTOTHON COCTABIISIONIEH MPH
KOPOTKOM 3aMbIKaHUH HA 3€MJIIO COCTABSIT:

KPY3-11(kB - 5kA;

KPY3-22kB - 1(kA;

KPY32-50kB - 23A.

YacTOTHBIN CIEKTP COCTABIISIONIUX UMITYJILCHBIX TOKOB - 0T 20MI'11 1o 1 MI'1.

[Ipu kKOMMyTanUAX HauOOJIbILIME 3HAYCHHS aMILTUTY/ 16l UMITYJIbCHBIX TOKOB Oy1yT
IpPUMEPHO B 4 pa3a MEHbIIIE.

2) HauGombime pacyeTHbIC 3HAYCHHUS BRICOKOUACTOTHBIX MOTCHIIMAIOB Ha 3Y mpH
KOPOTKOM 3aMbIKaHWHU Ha 3€MJIIO HA IIMHAX COCTaBSIT:

KPY3-11(kB - 4,%B;

KPYD2-22xB - %B;
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KPY32-50xB - 2B.

3) Haubomnbiime pacdeTHbIe 3HAYEHUS BBICOKOYACTOTHBIX MOTCHIMAJIOB Ha 3Y
arperatHbix mKagoB B KPYD cocrassr:

KPY3-11B - 2,%B;

KPY3-22xB - 4kB;

KPY3-50kB - %B.

4) C yderom koddduimeHTa 3atryxaHus (He MeHee 6) ypoBEHb HMITYJIbCHBIX
MOMEX MPU KOPOTKUX 3aMBIKAHUAX U KOMMYTAIUSAX M3-3a MObeMa MoTeHIuana Ha 3Y He
npeBbicaT 1,%B npu yciaoBuu, 4To 1€ HAMPSHKEHUS M TOKA 3a3€MJISIIOT B arperaTHBIX
mkagax unu Ha PILI.

5) Haubouipiee 3HaYEHUE UMITYJIBCHBIX H3JIy9aeMbIX MOMEX B 3KPaHHPOBAHHBIX
Hensix He npesbicut 1kB.

BoiBOALI.

[Ipy BBINOJHEHUWM YKA3aHHBIX BBIIIE MEPONPUITHN YpPOBEHb CHH(pA3HBIX
UMITYJIbCHBIX TTOMEX MPU KOMMYTAIIUSAX U KOPOTKUX 3aMbIKaHUsX He npeBbicaT 1,5kB, a
npotuBoga3Hbix - 1kB.

N.3.3 IlpoexkTHble pelieHuss MO0 o0ecHeYeHUIO ONMYCTUMBIX YPOBHeill
BO3/1eliCTBHIl UMIIYJIbCHBIX IIOMEX OT TOKOB MOJIHUM.

N.3.3.1 JIns BemonHeHus MosHHME3an Tl 3nanuii [IC mpuHSATa KOHIIETIHS
WCIIOJIB30BAHUS METATMYCCKAX KOHCTPYKIIMH 3MaHW B KAdeCTBE MOJIHUCTIPUEMHOMN
CETKH, TOKOOTBOJOB (3a3eMIISIFOIIMX IPOBOJHUKOB) U  3a3eMIIMTENICH  CHCTEMBI
MOJTHHE3aIUTHI.

N.3.3.2 OOecrieunTh DSIEKTPUUYECKYIO HEMPEPHIBHOCTh CTAJIBHOTO KapKaca,
&Kene300€TOHHBIX KOJIOHH U (pyHIaMeHTa 31aHus, 1 yero He menee 50% coeauHeHmit
apMaTypHBIX CTepKHeW (QyHIaMeHTa MEeXy co00il TpeOyeTcs BBIIOJHUTH CBAPKOU WIIH
BSI3KOM ITPOBOJIOKOM.

[unpounzonsuio (GpyHIaMeHTa 37JaHUSl BBIMOJHUTH OUTYMHBIMH WM OUTYMHO-
JATEKCHBIMU TOKPBITUAMHU. [IpuMeHeHne NoJUMEpHBIX MOKPBITUN MPU UCHOJIb30BAHUU
dbyHaamMeHTa 37]aHus B KaU€CTBE MOJTHUE3ALUTHOTO 3a3€MJIUTENSI HE JOMYCKAETCs.

N.3.3.3 Bce cranbHble KOJOHHBI 3JaHUS COEAMHSIOT C apMaTypod ero
&Kene300eTOHHOTO (yHJAaMEHTa M C PACHOJIOKEHHBIMHU TOJ| KpbIIIeH MONEpPEeUHbIMU
dbepMaMu TIpU TTOMOIIN CBAPKHU WJIH OOJTOBOTO COSTHHECHHUS.

OT KOJOHH BBITIONHSIOT BBIBOABI HAa OTMETKAaX OTAXKEW Ui COCHUHECHHS C
BHYTPEHHEH CUCTEMOW ypaBHUBAHMS MOTCHIIMAJIOB, @ HA OTMETKe OM - JIsI COeTMHEHUS C
BHEIITHUM 323E€MJISIOIIAM YCTPOHUCTBOM.

n.3.3.4 JlomkHa ObITb  oOecrieueHa JJIEKTpUYECKass HEMpPepbIBHOCTH
METaJUTMYECKOU KPOBJIU U €€ CBS3h C METAITMYECKUMHU CTPOITHIIAMHU.

B Mecrax ycTaHOBKM aHTEHH M JAPYyroro oOOpYIOBaHUS Ha KpbIIIE 3JaHUS
Ipe1yCcMaTpUBAIOT BBIBOJBI OT CTPOINMI JJi 3a3eMiieHus oOopynoBanus. Bce kabenw,
BBIXOJISIIIIME HA KPBILIY, TPOKIAJAbIBAIOT B CTAJIbHBIX TPyOaXx.

N.3.3.5 lnig cHW>KEHHUsST Pa3HOCTH MOTEHIMATIOB MEXAY 3AaHUSAMHU 3a3€MIIUTEIH
BBITIOJIHAIOT C IIaroM He 0oJiee SM.

N.3.3.6 Ins 3amuThl KOHTPOJIBHBIX KaOelie OT BTOPUYHBIX IMPOSIBICHHM TOKa
MOJTHHY TIPUMEHSIIOT YKpaHUPOBAHHBIC KabeIn ¢ 3a3eMJICHHUEM DKPAHOB C JBYX CTOPOH.
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[Ipoxnanky kabeneil B mpenenax 3/[aHUsl OCYIIECTBISIOT B OIMHKOBAHHBIX KAOEIbHBIX
KopoOax, MpOKIaaKy Kabeneld MeEXIy 3JaHUSMU OCYIIECTBISIIOT B IOJ3EMHBIX
KaOeIbHBIX KaHAJIaX WJIK TOHHEJSIX.

Pe3yabTaThl pacueTos.

Pa3HoCTh MOTEHIIMATIOB BHYTPU 3/1aHUS TIPU yJIap€ MOJIHUU HE MPEBBIIIAET 2KB.

Pa3HoCTh MOTEHIMATIOB MEXAY 3JaHUAMU HE NpeBblaeT 4 kB.

MmnynbCcHBIE TOMEXH, BBI3BAaHHBIE IMOABEMOM IMOTEHLMATa Ha 3a3eMIISIOLIEM
YCTpOICTBE, HE NMpeBbIaoT 4kB.

N3nydaembie UMITYILCHBIE TIOMEXH HE MPEBHIIAIOT 1KB.

BbIBOALI.

[Ipu ymape MOJTHWUM B 37aHUS WMITYJIbCHBIE TIOMEXH, BBI3BAHHBIE MOIHEMOM
NOTEHIMAJIa Ha 3a3eMJISIOIIEM YCTPOWCTBE, M M3JIy4aeMble MMITYJIbCHBIE MOMEXH HE
npesbiaT 4kB.

N.3.4 IlpoexkTHble pelieHUsT MO o0ecHeYeHUIO ONMYCTUMBIX YPOBHell
BO31CCTBUII MATHUTHBIX MOJIeHd MPOMbINLJICHHOM YaCTOTHI.

JIJist CHUOKeHUST HAaNPsKEHHOCTH MarHUTHOTO MOJISI TPU UMEIOIIUXCS TIIIaHUPOBKAX
3/1aHUI OBLIO MPUMEHEHBI CIEAYIONINE TEXHUUECKUE PEILICHHUS.

1.3.4.1 MakcumalibHO yJIaJeHbl UCTOYHHMKH IMOJIsA (PEaKTOphl) OT MOMEIIEHHUH C
anmnaparypoit ACTY:

* Mexnay nomenieausmu KPY-10(2GkB) u peakTopHbIMH KamMepamy B 3JIaHUH
KPVY-20xB BbITIOMTHEH 3Tak BBICOTOU 3M.

* Peaktopunie kamepsl B 3manun KPYD-22(kB orgenensl oT momemieHui c
yctpoiictBamu ACTY u KPY-20kB coO6CTBEHHBIX HYX]T KOPUIOPOM.

e Sueiiku KPYD-500B oTnanens ot crensl nomenieaus P u 'Y .

N.3.4.21Tpumenena komnoHoBka KPY, nmpu koTopoil TOKH MO MIMHAM YMEHBIIEHbI
MpPUMEPHO B JIBa pasa.

B KPVY-10kB u KPY-20xkB BBomHas W CeKkIMOHHAs SYEHKH pa3MEMIaloTCs B
coceqnux suernkax KPY B cepenmne kaxnon cexkuuu. [Ipy 3TOM MNONHBIM TOK,
npoTekaromuii o muHaMm KPY, Gyner yMeHbleH mpuMepHO B /IBa pasa.

Pe3syabTarhl pacueros.

1) B 3manne KPYD-220kB Hanps»KeHHOCTh MAarHUTHOTO IOJII OT PEAKTOPOB Ha
Bcel Tepputopun nomenienni 112-114, 121u 204 @ Toukax, IJie yCTaHABIMBAIOTCS
mKkadbl) He IPEBHIIIAeT 3HAYCHUI, COOTBETCTBYIONIMX 4 cTenenu xectkoctu o ['OCT P
50648.

B momemennn 115 (Macrepckas KPYD) Hanps»keHHOCTh MMOJS B JTUTEILHOM
pekrMe He mpeBbiinaet 25 A/M, 4To gonycTuMo uis 8-4acoBoit paboueii cMeHbI padOThI
IEpCOHAIA.

HanpskeHHOCTP MarHMTHOrO mnoJiss or OomMHOBKM KPY B TOYke ycTaHOBKH
TEPMHUHAJIOB B SYCHKaX B aBapHHOM pekuMe He npeBbicUT 720A/M, 4TO COOTBETCTBYET
5 crenenn xectkocty o 'OCT P 50648.

IIpu pacnosio)keHuu BBOJHOM M CEKIIMOHHOM SYEEK B CEPEAMHE KAXKIOW CEKUUU
KPY, HanpspKeHHOCTh MarHUTHOTO TIOJISI B HOPMAJIBHOM pekuMe He mpeBbicuT 60A/M,
YTO COOTBETCTBYET 5 crenenu xectkocTu ucnbitanuii mo 'OCT P 50648.
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2) B 3pannn KPY-20kB HampspkeHHOCTh MArHMTHOTO IOJIE OT PEAKTOPOB IIPH
yCTaHOBKE PEakTOpoB Ha oTMeTke 7,9 Ha nojictaBke 0,9 B nomemennsx KPY-10«kB Ha
ypoBHe 1,8 or mona He mnpeBbicuT 45A/M B HOpMmanmbHOM pexkume u 180A/M B
aBapUMHOM PEKHUME, UTO COOTBETCTBYET D CTENeHHU *)eCcTKoCcTH ucnbiTanuii mo 'OCT P
50648 u cooTBeTcTByeT TpeOOBaHUSM TMPaBUI OXpaHbl Tpyda IS TEPCOHAlA,
paboTatoriero no 8-4acoBoii paboueil cMeHe.

Hanpspokennocts monst ot ommHOBKM KPY B TOUKE yCTaHOBKM TEPMHHAIOB B
siueiikax KPY-20xkB B aBapuiinom pexxume He mpeBbicuT 720A/M, 9TO COOTBETCTBYET 5
crenenu xectkocTr ucnbiTanuii mo 'OCT P 50648.

[Ipu pacnosioxeHnr BBOAHOM M CEKIMOHHOW 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 110Jis B mioMerieHuu PII]
u 'Y ot mmma KPYD-500B B HopManbHOM peskume 10 70 A/M, B aBapuitHOM peskuMe
- 10 100QA/mM, 94TO COOTBETCTBYET TPEOOBAHUAM 5 CTENEHH KECTKOCTH MCIBITAHUN I10
I'OCT P 50648.

Hanpspokeanocts marautHoro nostist B nomerneHuu HIIIT ot mmua KPY3S-500«B B
HopMasibHOM pekume 10 30 A/M, B aBapuitHoM pexkume - 10 S00A/M, 9TO COOTBETCTBYET
TpeboBanusM 5 crenenu xectkocTu uctnbitanuii mo 'OCT P 50648.

BuIBOIBI.
1) ODMO B 4YacTH MarHUTHBIX TOJEH MPOMBIIIICHHON 4acTOTHl B stueiikax KPY-

10kB u KPV-20xB, nomemenusx ACKYD u ACY TII 3manua KPVYD-220kB,
nomerieann PUI u 'Y, nmomemenun IIIIT 3marms KPYD-500«B xapakrepusyercs,
KaK KpalHe KeCTKas.

Muxkponpoueccopnass annaparypa P3A, ACY TII, ACKY33, cBs3y,
yCTaHaBJIMBaeMasl B ATUX MOMEIICHUSX, JOJKHA ObITh UCIIBITAHA!

e He MeHee, ueM 110 5 crenenu xectkoctd ucnbiTanuii mo 'OCT P 50648 niis
saeek KPY-10kB m sueexk KPY-20xkB, momemenus I'IIY u PI, momemenun IIIIT
3panust KPYD-500kB;

* ge MmeHee, yeM 1o 4 crenenu xectkoctd ucnbiTanuii 1o ['OCT P 50648 nisa
nometnieHut ACKYDD u ACY TII 3ganus KPYD-220kB.

2) Bo Bcex NOMENIEHUSX HANPsDKEHHOCTh Moyt He npeBbicuT 80A/M, dTO
JOMYCTUMO TPeOOBAaHUSAMU TPABUJI TEXHUKH O0€30MacHOCTH JJia 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 mas skuibix
IIOMENIECHUH.

N.3.5 IlpoekTHble pemieHUsl MO 3alUTEe OT JJIEKTPOMATHUTHBIX MOJeil
PaaHo4YaACTOTHOIO AUANA30HA.

Jlnst obecrieueHrss MOMYyCTUMBIX YPOBHEW HAMPSKEHHOCTH JJIEKTPOMArHUTHOTO
MoJisl  PaAMOYacTOTHOTO  JHWama3oHa OT  BHEIIHUX HWCTOYHUKOB  WCIOJIB3YIOT
METAJUIOKOHCTPYKIIMU 37aHUN TOACTAHIIMM W Pa3MEIICHHEe MHUKPOIPOIIECCOPHBIX
YCTPONCTB B METAITMYECKUX MIKadax.
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JIns 3ammThl OT BHYTPEHHUX HWCTOYHUKOB TOJS TPUMEHSIOT pPa3MEIICHUE
MHUKPOIPOLIECCOPHBIX YCTPOMCTB B 3aKPBITHIX METANIMYECKHUX HIKadax.

B cBsI31 ¢ TeM, YTO NPUMEHSIOT IKA(BI CO CTEKJISIHHBIMU JIBEPLIAaMU, HEOOXOIUMO
aIMUHHUCTPATUBHO OrPaHUYMBATH HKCIOJB30BAHHE IEPEHOCHBIX PaTUOINEPEIAOIINX
YCTPOMCTB BOJIM3U MUKPOIIPOLIECCOPHO# armapaTypsl (He Ommke 2-3m).

Pe3yabTarhl H3MEpeHHIl U PacyeToB.

HaulGosnpiiee 3HaueHHWE HAMPSHKEHHOCTH TIOJS, CO3/aBAaEMOTO BHEITHUMHU U
BHYTPEHHHMHU UCTOYHUKAMHU B MECTaX YCTAaHOBKH MHKPOMPOILIECCOPHOM almaparypbl HE
npesbimaet 0,1B/m.

BbIBOALI.

1) DnekTpomMarHuTHas OOCTaHOBKA B YaCTH BO3JCUCTBUS JJIEKTPOMArHUTHOTO
NOJIsI paIMOYaCTOTHOTO AuariazoHa B noMemnleHusx [1C xapakrepusyercs Kak Jierkas.

2) Tlpu paboTe 3KCILTyaTalMOHHOTO MEPCOHAda HEOOXOAMMO aJIMHUHHCTPATHBHO
OrpaHUYMBATh HCIOJIB30BAHUE TEPEHOCHBIX PAIUONEPEAIOIIUX YCTPOUCTB BOJIU3H
MUKPOIIPOLECCOPHBIX YCTPOUCTB.

N.3.6 IlpoexkTHble pelieHuss MO0 o0ecHeYeHUIO TONMYCTUMBIX YPOBHell
BO3/1eMCTBUI MMITYJIbCHbIX MATHUTHBIX IOJIEH.

N.3.6.1 Vcnonp3oBaHuE METAUIMUECKUX KOHCTPYKIMUA 3aHUM B KadyeCcTBE
MOJITHUETIPHEMHOHN CETKH, TOKOOTBOJIOB (3a3eMJISIONIUX IPOBOJHUKOB) M 3a3eMIIUTEIICH
CUCTEMBI MOJTHUE3AIUTHI 00ECTICUMBAET PABHOMEPHOE pacIpeiesieHne TOKa MOJIHUU TI0
IIEPUMETPY 31aHUM.

NMimynbCHOE MAarHWTHOE TI0JIE MMEET 3HAaueHUs HauOOJbIINNE HAMPSIKEHHOCTH
BOJM3M KOJOHH M CTeH 3maHuii. B Mecte pasmemenus MII yctpoiicTB HanOosbiee
3HAYEHUE HAMPSKEHHOCTU UMITYJIBCHOIO MAarHUTHOTO MOJSi OT MOJHHUU HE TMPEBBICUT
300A/m.

N.3.6.21 My ibcHBbIE MATHUTHBIE TIOJIS OT MEPBUYHBIX LIETIEH CYIIECTBEHHO HUXKE,
yeM OT MoJIHMM, Tak Kak B KPYD wuMmnynbCcHble TOKH MpPOTEKAIOT B IMPAKTUYECKU
KOAKCUaJIbHOM CHUCTEME.

BbiBOALI.

Ha noxacranuuu MoOryT OBITH YCTAHOBJIEHBI YCTPOWCTBA, HUCHBITaHHBIE 1O 4
CTEIEHH JKECTKOCTH.

N.3.7 IlpoekTHble pelleHUs] N0 3alIUTe OT Pa3psAI0B CTATHYECKOIrO
3JIEKTPUYECTBA.

Jlist obecniedeHus TOMyCTUMBIX YPOBHEH AJIEKTPOCTATUYECKOTO MOTEHITMAIa Tela
YeJI0BEKa UCMHOJIb3YIOTCSI aHTUCTATUUECKOE HANIOJIbHBIE MTOKPBITHSL:

* B KPYD-50xB, KPYD-22(xB, KPY3-11(B, B KPY-10 (20xB - npumeHsrOT
OETOHHOE TOKPBITUE TT0JIa;

e B nomemenusx PII, T'IQY, MIIIT, ACKYD u ACVYTII - npumeHsroT
(habIIIObl ¢ AHTUCTATHYECKUM TTOKpbITHEM (pupmbl DOBO.

Pe3yabTarhbl H3MEpeHHI U PacYeToB.

HawnGosnpiiee 3HaUeHHUE AIIEKTPOCTATUIECKOTO MOTEHITMANA TEla YeJI0OBEKa BO BCEX
MOMEILEHUAX C MUKPOIIPOILIECCOPHOH ammapaTypoii He mpeBbicuT 1,0¢B.

BbIBOALI.
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DOnekTpoMarHuTHass  OOCTaHOBKA B  YaCTU  BO3JIEUCTBHUS  CTaTHYECKOTO
AIIEKTPUYECTBA B TIOMEILICHUSX XapaKTepU3yeTcs Kak 00OCTAaHOBKA CPEIHEH TSKECTH.

MukponpolieccopHasi anmnaparypa J0JKHA ObITh UCHBITAHA HE MEHEee, YeM Mo 2
CTENEHU KECTKOCTH.

N.3.8 IlpoexkTHbIe pemieHWs] MO 3aMUTE OT HAHOCEKYHIHBIX HMMITYJIbCHBIX
nomex.

JIJ1st 3Tl OT HAHOCEKYH THBIX UMITYJIbCHBIX TTOMEX MPUMEHSIOT PEIICHUS:

* JIEKTPOMEXAHUYECKUE yCTpOiicTBa HE YCTaHaBIIMBAIOT BOIM3H
MUKPOIIPOILIECCOPHOH anmapaTyphl;

* MHUTAHHUE AIEKTPOMEXAHUYECKUX YCTPOMUCTB U MUKPOIPOLIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C Pa3HBIX (PUAECPOB.

N.3.9 IlpoexTHble peunieHUs MO 00eCHeYEHUIO KAYeCTBA 3IJIEKTPONUTAHUA
NMOCTOSIHHBIM TOKOM BTOPHYHOT0 000PYy/10BaAHMS.

N.3.9.1 llna obecriedeHns] KAYECTBEHHOTO AJIEKTPONMUTAHUS MOCTOSHHBIM TOKOM
NPUMEHSIIOT MOA3apsIHbIE YCTPOWCTBA, OOECIEUNBAIONINE YPOBEHb IMyJbCAllUN MEHEe
2,5%.

N.3.9.2 Tluranue MII ycTpoWCTB, UYYBCTBUTENBHBIX K 3JEKTPOMArHUTHBIM
oMexaM, OCYIIECTBIISIIOT OT OTJAENbHBIX (PUIEpOB.

1.9.3 Kabenu ceTH MNOCTOSHHOTO TOKA, MPOXOASIIME B PACIPEACTUTEILHOM
YCTPOMCTBE, MPOKIIABIBAIOT C SKPAHOM HIJIA OpPOHEH.

N.3.9.4 TlpenycMOTpeHO pe3epBUpPOBAHME MUTAHHUS C MPUMEHEHUEM JHUOIHOTO
MOCTA.

N.3.9.5 Bpems otkmoueHuss Oimskoro K3 MeHbIE T0MyCTUMOIO BpPEMEHHU
nepephiBa MuTaHus TepmMuHaioB (50mc).

1.3.9.61TpumensroT mkadbl BBoaa co cradmimszaropom Hamnpsbkenus (170/22B).

N.3.10 IlpoekTHbIe pelleHUsi MO o0eclneYeHUID KAyecTBA IJIEKTPONMUTAHMS
nepeMeHHbIM TOKOM BTOPHYHOT0 000py10BAHMS.

Hns  obecrnieueHus: KauyeCTBEHHOTO JJIEKTPONMTAHUS TEPEMEHHBIM  TOKOM
MPUMEHSIOT CIEAYIOLINE TEXHUUYECKHIE PEIICHNU:

N.3.10.1{ns mutanuss ACY TII npenycMOTpeHbl HHBEPTOPHI, MOAKIIOUYAEMbIE K
COIIT, xortopbeie obOecneunBaioT Oecrepe0OHOEe KayeCTBO MHUTAHHUS TEPEMEHHBIM
TOKOM.

N.3.10.2 ITpumensitoT cuctemy saektporutanus TN-S.

N.3.10.3 IlpumeHSAIOT  CHCTEMBI  TapaHTUPOBAHHOIO  OecrepeboitHOTo
anekTponuTanus Ha 6a3e UBII.

N.3.11 IIpoekTHBIE penieHysl MO 3a1UTE 0T KOHAYKTUBHBIX IOMeX.

N.3.11.1/1514 3amuThl OT KOHAYKTUBHBIX TTOMEX OT BHEIIHUX 3JIEKTPOMArHUTHBIX
noJiel MPUMEHSIOT SKPAHUPOBAHHBIE KaOeH.

N.3.11.2 JIna 3ammThl OT B3aUMHOT'O BJIMSIHUS 1IETIEH pPa3IMYHOTO Ha3HAUYCHUS
MPUMEHSIOT CIEAYIOLINE TEXHUUYECKHE PEIICHN:

- CWIOBble KalOeauM W KOHTPOJIbHbIE KaOeau BTOPUYHOTO O0OOPYAOBAHUS
MPOKJIAABIBAIOT B Pa3HBIX KaOENbHBIX KOpoOax, 1100 Ha paccTossHUM HEe MeHee 0,25u.

- B OJTHOM KOHTPOJIbHOM Ka0eJie He MPOKIAIbIBAIOT LIETH, 10 KOTOPHIM MEPEeNatoT
CUTHAJIBI PA3JIMYHBIX TUIIOB;
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- HC IPUMCHAIOT AJIA Iepcaadr OJHOIO CHUIHajla KWJbl Pa3HbIX KOHTPOJbHBIX

KaOeJen.

N.3.12 ABTopckuii HaA30p 32 BBLINOJHEHHEM NMPOEKTa U NMPUEMO-CAATOYHbIE

HCIIBITAHHA.

N.3.12.1. TlpenycMoTpeHO TpoBeJeHUEe Hu3MepeHuil s KoHTpoias OMO B
MPOLIECCE CTPOUTETHCTBA MOCTAHIINU.
N.3.12.2 Tlocne 3aBepiieHHss MOHTAKHBIX paOOT MPOBOAST MPHEMO-CAATOUHBIC

HUCIIBITaHUA B COOTBCTCTBHH C

«MeToaNYeCKUMU YKa3aHUSMH 110 ONIPEACIICHUIO
AIIEKTPOMArHUTHBIX OOCTAHOBKM W COBMECTHMOCTH Ha OJJIEKTPUYECKHX CTAaHIUSAX H
nonacraniusax». CO 34.35.311.2004.

Pe3ynbTaTel pacyeTHBIX 3HAYEHMN YPOBHEU JJIEKTPOMArHUTHBIX BO3JEUCTBUU M
PEKOMEHyeMbI€ CTENEHU XECTKOCTH HCIBITAHUN YCTPOMCTB BTOPHYHBIX CHCTEM Ha
[IOMEXOYCTOWYUBOCTb MpUBEAEHHI B Ta0aMe 1.2,

Taomuma 1.2

PacueTHble 3HaUeHUS] YPOBHEHN AJIEKTPOMAarHUTHBIX BO3JIEUCTBUIM U PEKOMEHTyeMbIe
CTENEHU KECTKOCTH MCTIbITAHUN

Ne OneKTpOMarHuTHOE Bun ucnsitanuit PacueTHOE 3HaUeHUE U
n/m BO37elicTBHE Ha TIOMEX0yCTONYNBOCTb (pexomenyemast
CTCIICHB JKCCTKOCTHU
HCIIBITAHMI)

1. | Hampsoxenus Wcnibrranust AJIEKTPUUYECKON 600B/200B
IIPOMBIIITIEHHON NPOYHOCTH M30JISIMH (HANpsDKEHUE B
gactoTel mpu K3 Ha | yCTAHOBHUBILIEMCS PEKHUME).
3eMJTIO. I'OCT 30328 MDK 255-5).

2. | UmnynbscHble momexH, | Ha ycToitunBOCTh K KOJeOaTeNbHBIM 1,5xB
BO3HUKAOILNE IIPH | 3aTYXAIOIIKAM ITOMEXaM:

KOMMYTAaLHAX - OIMHOYHBIX, (3 cT. xecT. )
CHJIOBOTO - TOBTOPSIOIIUXCS.

obopynoBanus u K3 na | TOCT P 51317.4.12NI5K 61000-4-12).

TIEPBUYHOM CTOPOHE.

3. | UmnynscHble mnomexu | Ha ycTOHYMBOCTD K MUKPOCEKYHIHBIM
OT TOKOB MOJIHHH. UMIIYJIbCHBIM ~ TIOMeXaM  OOoJbIION 4xB

SHEpPruH. (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. )
YaCTOTHI. I'OCT P 50648 MSK 61000-4-8).

5. | DneKTpoMarHuTHbIE Ha ycroiuMBoCTh K H31y4aeMbIM
IOJII PaJUOYacTOTHOIO | paAUOYaCTOTHBIM 3JIEKTPOMAarHUTHBIM
Mara3oHa. [IOJISIM. 0,1B/m

['OCT P 51317.4.3 ({IOK 61000-4- (3 cr. xecr.)
3).

6. | UmmynbscHbIE Ha ycroiiunmBocTh K HMMITYJIBCHOMY 300A/m
MarHuTHBIE MTOJIS. MarHMTHOMY IOJIIO.

I'OCT P 50649 MDK 61000-4-10). (4cr. xecT.)

7. | Pa3zpsagbl cratmueckoro | Ha  ycroiumBocTe K paspsaam 1kB
9JIEKTPHYCCTBA. CTaTHYECKOT'0 3JICKTPUIECTBA. (2 cr. xecr. )
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k['11 1o 80 MI'11, Bo3neficTByOIKUM Ha
MOPTHl  AJICKTPONIUTAHKWSI M  BBOJA-
BBIBOJIA CUTHAJIOB.

I'OCT P 51317.4.6 MDK 6 1000-4-
6).

Ha ycToMYMBOCTP K KOHIYKTHBHBIM
rmoMexam B mostoce yactot ot 0 go 150
K[ 1.

I'OCT P 51317.4.16 NJIOK 61000-4-
16).

Ne DIEeKTPOMarHuTHOE Bun ncnbrranuii PacuerHoe 3HaucHME U
/1 BO3IEHCTBHE Ha IIOMEX0YCTOWYMBOCTD (pexomeHmyeMas
CTCIICHB JKCCTKOCTH
UCIIBITAHU)
I'OCT P 51317.4.2 MBK 61000-4-2,
MD3K 60255-22-2).
8. | HanocexkyHHbIE Ha ycTOM4MBOCTh K HAaHOCEKYHIHBIM
MMITYJIbCHBIE IOMEXHU MMITYJIbCHBIM TIOMEXaM. (4 cr. xecrt. )
oT I'OCT P51317.4.4 YMOK 61000-4-4,
anekTpomexanuueckux | MOK 60255-22-4).
YCTPOMCTB.
9. | KauectBo Ha ycTolunBOCTb K IyJIbCalusIm
AJICKTPOTTUTAHUS HaIPSKEHUS TOCTOSIHHOTO TOKa. 2,5%
MOCTOSTHHBIM TOKOM. I'OCT P 51317.4.17NM3K 61000-4- (3 cr. xecT.)
17).
10. | KagecTtBO Ha ycronuuBOCTL K TapMOHUKaM U
AIEKTPONUTAHUS UHTEprapMOHUKaM, K  CHUTHaJlaM ObecnieunBaeTcs
MEPEMEHHBIM TOKOM. CUCTEM TeJeyNpPaBICHUS u UCTOYHUKAMU
CUTHAIM3AllMA B HANPSHKEHUH CETH Oecniepe0oitHOTO
MEPEMEHHOTO TOKaA. MUTaHUS
I'OCT 51317.4.1 ¥1OK 61000-4-13).
Ha ycroifunBocTh K KOJEOaHHSIM ObecneunBaercs
HaIPSDKEHUS. UCTOYHUKAMU
I'OCT P 51317.4.14 NIOK 61000-4-] GecniepeOoitHOTO
14). UTAHUS
Ha ycroiumBOCTh K JIMHAMUYECKUM
ObecnieunBaeTcs
U3MEHEHUSAM HaIPSDKEHUS
UCTOYHUKAMU
AJIIEKTPONUTAHHUS. SecencBoiiHoro
'OCT P 51317.4.11 NIDK 61000-4- P
MUTaHUS
11).
Ha ycToiluMBOCTH K HECUMMETPHUU ObecneunBaeTcs
HaIPSKEHUN IEKTPOIUTAHMUS. UCTOYHUKAMU
MD3K 6 1000 -4-27. Oecniepe0oitHOTO
MUTaHUS
Ha ycroM4MBOCTP K H3MEHEHHUSIM
ObecnieunBaeTcs
YaCTOTBI MUTAHUS B CeTu
HMCTOYHUKAMHU
MEPEMEHHOTO TOKA. SeceneGoloro
T'OCT P 51317.4.28NIDK 6 1000 -4- P
MUTaHUS
28).
11. | KonnykTuBHBIE Ha ycToM4MBOCT K KOHIAYKTHUBHBIM
[IOMEXH. moMexam, B Iosoce dactor or 150

(3 cr. xect. )

(4 cr. xect.)
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N.4 HoBoe cTpoutesbcTBO noactaniuu ¢ KPYJ u nepexoaHbIM MyHKTOM

N.4.1 IlpoexkTHble pelieHusT MO o0ecneYeHUIO JONMYCTUMBIX YPOBHell
BO3/ACHCTBUII HANPSAKEHUA U TOKOB NPOMBIILJIEHHON YaCcTOThl HA BTOPUYHOE
00opy10BaHMe NPH KOPOTKUX 3aMbIKAHMAX HA 3eMJIIO0.

N.4.1.1 Ha teppuropuun IIC pacnonoxensl: 3nanne KPYD 220/20kB (sueiiku
anera3oBble  pupMBI SIMENS u sueiiku KomIuiekTHele ¢upMbl ABB ¢ BakyyMHBIM
BeikTrouatenemM) ¢ 3-mst T 230/2Z4B, nepexoHOH MyHKT.

JIns CHWKEHMS ypOBHEM HANPSHKEHUHM M TOKOB ITPOMBIIUIEHHOW YacTOTHI IIPH
KOPOTKHUX 3aMBIKAHUSX HA 3€MITIO TIPUMEHSIOT CUCTEMY BHIPABHHBAHUS TIOTCHIIMAJIA BHE
3IaHUI U CUCTEMY YPaBHUBAHUS TIOTCHIIMAIIOB BHYTPH 37aHUSI.

[Ipy BBIMONHEHUU 3a3€MIISIOIIETO YCTPOMCTBA B KaueCcTBE 3a3eMIIMTEICH H
333eMJISIOIIMX IPOBOJHUKOB MPUMEHSIIOT CTATBHYIO IIHHY cedeHneM 6x50mMm>.

N.4.1.23azemnstomiee ycrporictBo I1C npencraBisier co0oil 3aMKHYTBIH KOHTYP,
COEJIMHSIIONINI BCE 3/JaHUS U COOPY>KEHHUS.

3azeMJsioliee YCTPOWCTBO BBIMOJHEHO C COOJIOJIEHHEM TpeOOBaHUNW K €ro
COMPOTHUBJIEHUIO, KOTOPOE B JIH000€ BpeMsl rojia He JOJKHO npeBbimaTth 0,50Mm.

Ha Bceii Tepputopun IIC BbionHEHa ceTka M3 MPOAOJBHBIX U TMOMEPEYHBIX
TOPU3OHTAJBHBIX 3a3eMIIUTENIE C HEpPaBHOMEPHBIM IIIarOM M3 CTalld  IOJOCOH
OLIMHKOBaHHOH B60x5MM°., Pa3mepsl sueiiku ceTku - oT 3M 10 12wm.

ITo mepumetpy 3V IIC ycraHOBIIEHBI BEpTUKAIbHBIE 3a3€MIIMTENN JJIMHHON 15m
gyepe3 15v B komudectBe 20mIT.

n4.1.3 B nmoMernenuax  KPVYD-22kB, KPYVD-11xB BBIIOJIHSIOT
BBICOKOYACTOTHYIO CETKY JUUIsl CHIKEHHUS! MMITYJIbCHOTO TMOTEHI[MaNa Ha 000pyJOBaHUU
npu K3 wu kommyramusix. B kasectBe BUY ceTku UCHONB3YIOT apMarypy
&KeJIe300€TOHHOTO TMoja. BBICOKOYACTOTHYIO CETKY NPHUCOEIUHSAIOT K 3aKJIaJIHbIM
neransiM (pyHmamMeHTa BJIOJIb CTeH yepe3 1m.

[Io nepumerpy mnomemenuss KPYD npokmaneiBaloT MOJ0CY  CTalbHYIO
OITMHKOBAHHYIO 60x5MM? Ha BBICOTE 0,5u.

3azemnenue KPYD BBINONHSIOT B COOTBETCTBUU C 3aBOJICKUMHU UepTEXKaMH,
noyyeHubiMu 08.02.20007.

Buaytpennuit koHTyp 3azemiieHus KPYD npucoenussoT k o0iieMy KOHTYpY He
MEHe, 4eM B 2-X TOYKax, a TaKKe K 3aKJIaJHBbIM JIETalIsIM B KOJOHHAX IO TEPUMETPY
3JIaHUSI.

3azemuureny KPYD nprucoeauHsIoT K 3aki1aqHbIM eTansaM kperienus KPYO.

N.4.1.4B nomemenusx KPY-20kB (10«B) kopmyca siaeek KPY npucoenHSOTK
3aK/IaIHBIM METAITOKOHCTPYKIIHSIM U MEKIY CO60it muHOi 6x50MM>,

Ces3u mMexay panamu siueek KPY u BHyTpeHHEH IIWHOM BBINOIHSIOT C IIArOM HE
6omnee 10wm.

BHyTpu Bcex MOMEIIEHHUI MO MEPUMETPY MO CTEHE MPOKIAABIBAIOT 3aMKHYTYIO
IMIMHY CHCTEMbl YpaBHUBAaHMS MOTEHLUHMATOB Ha BbicoTe 0,9M oT momna. Mexay nByms
CBSA3SIMU CO CMEXHBIMU MOMEILIEHUSIMH PAcCTOSIHUE AOJKHO ObITh He Oosee 10m. [Iuneb
B TMOMEIIECHUSIX Ha Pa3HbIX OTMETKaX II0 BBICOTE COEAMHSIOT MEXAY COoO0oil
BEPTHKAJIBHBIMH IIIMHAMH C I1aroM He Oosiee 20m (Ho He meHee 4-X). IlIuHbI HAa OTMETKE
OM coenMHAIOT ¢ BBOAAMH OT HAPY>KHOTO 3a3eMJIUTENA ¢ IaroM He MmeHee 10wm.
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1.4.1.5 Baytpu mnomernieHui TpaHchOpMaTOpHbIX (M aBTOTPaHC(HOPMATOPHBIX)
KaMep MO TMEepUMETPy IO CTEHE TNPOKIAJIbIBAIOT 3aMKHYTYIO IIHHY CHUCTEMBI
ypaBHUBaHUA MMOTEHIMAI0B Ha BbicoTe 0,5m oT mona.

Ha mony TpaHc(OpPMATOpHOII KaMepbl BBIIOJNHSETCS CeTKa M3 MmuH 6x50MM° ¢
marom He Oonee 10x10m. Kopmyc TpaHchopmaTopa NPUCOSAUHSIOT K TOYKE
MepeCceUYCHNs] MUH JUIsi 00ECTICUeHUsI PACTeKaHUs TokKa B 4 HampaBieHHsX. B Todkax
3a3eMJICHUS ~ HEHTpajel  CWJIOBBIX  TpaHcpopmaTopoB  (aBTOTpaHCHOPMATOPOB)
MPOKJIA/IBIBAIOT TPOJIOJIHHBIC W TOMEPEYHBIC 3a3EMIISIOIINE MPOBOJHUKH B YETHIPEX
HalpaBJCHUSIX, COCAMHEHHBIE C  CETKOMW Ha  Tody  TpaHc(opmaTOpHOI
(aBTOTpaHC(HOPMATOPHOI) KaMEPHI.

N.4.1.6 B nomemenusx APM P3A, P, ACY TII, cBsa3u, ACKYDD mxkadsr ¢
MUKPOIPOLIECCOPHBIMU yCTpONCTBaMHU yCTaHaBJINBAIOT Ha 3aKJaIHbIe
METANIOKOHCTPYKIIUU U TMPUCOEAUHSIOT K HUM IPHU MOMOIIM CBAPKH WUIU OOJITOBBIX
coeauHeHuit (He MeHee 2-X TOYEK IS Kaxjaoro mkada). 3akiagHbIe
METANIOKOHCTPYKIIUU CBS3BIBAIOT C IIMHOM CHUCTEMbl YpaBHUBAHUS MOTEHLHUAJIOB U
MeX Ty coboi ¢ marom He 6osee 10m.

Pe3yabTaThl pacueTos.

1) [Ipu 3aMblKaHMKM Ha 3€MJIF0 YPOBHH HANPSIKCHUN MPOMBIIIJICHHON YacTOTHI,
BO3JICUCTBYIOIINE HA W3OJISINIO KOHTPOJBHBIX KaOeNel, U TOKOB, MPOTEKAIOIIHUE I10
9KpaHaM KOHTPOJBHBIX Kabelel, He MPEeBBICAT JOMYCTUMBIX 3HAYCHUI.

2) CompoTuBICHHE pACTEKaHHWIO TOKa 3aszemyisitomiero ycrpoiicta IIC He
npeBbicuT 0,2 Om. Hanpsoxkenue nHa 3Y  He mpessicuT 10 kB. CoorBercTByer
TpeboBanusam [1YD m.1.7.89.

3) IIpu K3 nHa 3emiro Ha 22(kB, ABOIHOM 3aMbIkaHWU Ha 3eMiio Ha PY-20xkB u
OJI’)KHEM BHEIIHEM KOpPOTKOM 3aMbIKAHMM Ha 3€MJII0 HaNpsDKEHHE MPUKOCHOBEHMS
(mmara) B 3manun KPYD He mpesbicur - 50, a Ha pabouumx wmecrax - 65B.
CootBercTByeT TpeboBanusm [1YD m.1.7.91.

5) HeoOxoauMo BBINOJHIATH HE MeHee 2-X 3a3¢MIISIONIMX IPOBOJHUKOB OT
obopynoBanuss k 3Y s oOecrieueHUs JONMYCTUMOW TEMIIEpaTypbl 3a3eMIISIOLIUX
npoBOHUKOB npu K3 Ha 3emutro.

5) Hanpspxenue Ha 3V npesbimaeT S5kB.

HeoOxoaumo NpUMEHSTh BOJIOKOHHO-ONTHUYECKHWE JUHUU CBS3M W TPUHUMATH
MEpBI 110 3aITUTE POBOIHBIX JTHHUHN CBSI3H OT TIEPEHANPSIKEHUN.

VY CTaHOBUTH M3OJSIMOHHBIC BCTABKU I MCKIIOUCHHS BBIHOCA TMOTEHIIMAa 3a
MIPEIeIIbl MOJCTAHIIMN TI0 TPYOOIIPOBOIaM U KaOessiM CBSI3H.

N.4.2 TlpoexkTHble pelieHUs1 MO o0ecreYeHUI) JONMYCTHMBIX YPOBHeN
BO3/1€lCTBHII MMNYJIbCHBIX MOMEX, BOZHUKAIOIIUX NMPH KOMMYTAIUSX CHUJIOBOIO
obopynoBanusi 1 K3 B nepBUYHBIX HeNmsAxX

JIJist CHUOKEHUS! YpOBHEM MMIYJIbCHBIX TTOMEX JI0 JOIYCTUMBIX 3HAaYEHUMN MPUHSTHI
CJIEIIOLIME TPOCKTHBIC PEIICHHUS.

N.4.2.1B nomemenun KPYD BoinonnsoT BU ceTky /11 CHXKEHUST UMITYJIBCHOTO
noTteHuana Ha odopynoBanuu npu K3 u kommyranusx. B kauecTBe ceTku MPUMEHSIOT
apMaTypy *eJae300€TOHHOIO IoJa.
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N.4.2.2 B KPYD, or KPYD ngo PUl u or IIIIT mo KPYD mnpoxknanbiBaroT
DKPAHUPOBAaHHBIE Ka0EIU C 3a3eMIICHUEM SKPAHOB C JIBYX CTOPOH (s 3a3eMJICHUS
9KPAHOB MPUMEHSIOT Pa3beMbl WM 38)KUMbI CIICHIUATBHOTO UCIIOTHCHHUS).

N.4.2.3CunoBbie kaben U KOHTPOJIbHBIE KaOeau MpOoKIaJbIBalOT MO0 B Pa3HbIX
KaOeNbHBIX KopoOax (JIoTKax), 11060 Ha pacctosiHuu He MeHee 0,25u.

Pe3syabTaTrhl pacueros.

1) HaunGonpmme pacuyeTHble 3HAYEHUSI TOKA BEICOKOYACTOTHON COCTABIISIONICH MPH
KOPOTKOM 3aMbIKaHUU Ha 3€MJTIO COCTaBSIT:

KPYD2-22kB - 1(kA;

[lepexoaHOI MyHKT - SKA.

[Tpu koMMyTaIUAX HaUOOJBIINE 3HAYCHHS aAMILTUTY/IBI UMITYJIbCHBIX TOKOB OyIyT
IPUMEPHO B 4 pa3a MEHbIIIE.

2) HauGombinme pacyeTHbIC 3HAYCHUS BEICOKOUACTOTHBIX MMOTCHIIMAIOB Ha 3Y mpH
KOPOTKOM 3aMbIKaHWHU Ha 3€MJIIO HA IIMHAX COCTaBSIT:

KPY3-22xB - %B;

[TepexoaHoit myHKT - /kB.

3) C yuerom koddduimeHra 3atyxanus (He MeHee 6) YpOBEHb HMMITYJIbCHBIX
OMeX MPHU KOPOTKHUX 3aMbIKAaHUSAX U KOMMYTalIMIX U3-3a NIOIbeMa MOoTeHI[ana Ha 3Y He
npeBbIcaT 2,5%B.

4) HauOosplliee 3HAUYCHUE WMITYJIbCHBIX M3JIy9aeMbIX MOMEX B DKPaHHUPOBAHHBIX
Hersix He npesbicat 1kB.

N.4.3 IlpoexkTHble penieHUs1 MO o0ecrmeYeHUI) JONMYCTHMBIX YPOBHeN
BO3/1€lCTBHII UMIIYJILCHBIX MIOMEX OT TOKOB MOJIHUM

N.4.3.1 B kauectBe MosmnuesammThl 3panus KPYD 220/110 kB noacrannmn
UCIOJIb3YIOT MOJIHUETIPUEMHYIO METAJUTMYECKYIO CETKY Ha KpBbIIIE 3/JaHUsl, TOKOOTBO/IbI
(METAJUTOKOHCTPYKIIMY 3IaHHS, 3a3eMJISIFOIIME TIPOBOAHHUKH) U 3a3eMiinteniu (pyHaaMeHT
3JIaHKSI U CETKA BOKPYT 3JIaHMUS).

N.4.3.2. Ilpu  BBINOJHEHUH  MOJIHME3AIIUTHl  3JaHUS  00ECIEYMBAIOT
ANEKTPUYECKYI0 HENPEPhIBHOCTh CTAIBHOTO Kapkaca, Kele300€TOHHBIX KOJOHH U
dbynnamenTa 3naHus, Ui 4yero He MeHee S50% coeguHeHUit apMaTypHBIX CTEpKHEU
dbyHaamenTa Mex1y co0oi TpeOyeTcsl BBIMOIHUTH CBAPKOM WIIH BSI3KOUM MPOBOJIOKOM.

IMunpounzomsiiuio GyHIaMEHTa 3/1aHUS BBITIOTHIIOT OUTYMHBIMA WU OUTYMHO-
JATEKCHBIMU TIOKPHITUAMH. [IpuMeHeHne TOJUMEPHBIX TMOKPBITUN TPU WCIOJIH30BAHUHU
dbyHIaMeHTa 37]aHUS B Ka4€CTBE MOJTHUE3AMUTHOTO 3a3€MIIUTEISI HE JOMYyCKAeTCs.

OT KOJOHH BBITIOJHSIOT BBIBOABI HAa OTMETKAX OTAXKEW I COCIUHECHHS C
BHYTPEHHEH CUCTEMOW ypaBHUBAHHS MOTCHIIMAJIOB, @ HA OTMETKe OM - JTsI COeTMHEHUS C
BHEIITHUM 323E€MJISIOIIAM YCTPOUCTBOM.

N.4.3.3B MecTax yCTaHOBKM aHTEHH U JIPYroro 00OpyIOBaHMS HA KPBILIE 31aHMUS
IpeaycMaTpUBaIOT BHIBOJIBI JIJIsl 3a3eMJIEHUSI 000pyoBaHusi. Bee kabenu, BEIXOSAIINE HA
KPBIIIY, MPOKJIABIBAIOT B CTAIBHBIX TPyOax.

Pe3yabTaThl pacueTos.

Pa3HoCTh MOTEHIIMATIOB BHYTPU 3/1aHMSI IPU yIape MOJIHUM HE MpeBbIlIaeT 2xB.

NMnynbCcHbIE TIOMEXH, BBI3BAHHBIE MOABEMOM TOTEHIMANA Ha 3a3eMIISIFOIIEM
YCTpOICTBE, HE MpeBbIaoT 4kB.
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N3nyyaemblie UMITYIbCHBIE IOMEXU HE MPEBbIIAIOT 1KB.

N.4.4 TlpoexkTHble pelieHusT MO o0ecHeYeHUIO TONMYCTUMBIX YPOBHell
BO3/1eCTBUII MATHUTHBIX MOJIEH MPOMbINLJICHHOU YaCTOThI

JIns CHIKEHUS HANpsHDKEHHOCTM MAarHUTHOTO TMOJs MPH  CYIIECTBYIOLIHX
IJIAaHUPOBKAX 37aHUM MMPUMEHEHBI CIEAYIOIINE TEXHUUECKUE PELICHNUS.

N.4.4.1 MakcuMaabHO BO3MOXKHOE yIajeHHE HCTOYHHKOB IO (PEakTOpOB) OT
nomenieHnii ¢ annapatypoid ACTY: peakTopHble KaMepbl YCTAaHOBJIEHBI HA OTIEIbHOM
sTaxke u oTAeNneHsl 3a0oM KPYD ot nmomemenwnii 2-ro sTaxa.

N.4.4.2 Tlpumenenune komnonoBku KPVY, mpu kotopoil Toku mo mmHam OyayT
CHIKEHBI TPUMEPHO B JBA pasa.

B KPVY-20kB BBOIHYIO U CEKIMOHHYIO SYEHKHU pa3MEIIalOT B COCETHUX SUEHKax
KPY B cepennne kaxmaoi cekuuu. [Ipm 3TOM MOJIHBIA TOK, MPOTEKAOUIUK MO MIMHAM
KPVY, 6ynetr yMeHbIlIeH IPUMEPHO B JiBa pasa.

Pe3yabTaThl pacueTos.

1) SMO B OTHOIICHWM MArHUTHBIX TIOJE€H MPOMBIIUICHHON YacTOThI B
nometnenusx [1C xapakrepusyercs Kak KpailHe dKeCcTKasl.

2) Muxkpomnponeccopnas ammapatrypa P3A, ACY TII, ACKVYDD, cBs3m,
yCTaHaBIMBaeMasl B 3TUX MOMEIICHUSIX, JOHKHA OBITh UCIIBITAHA:

* He MeHee, yeM 1o 5 crenenn xectkoctu ucnbiTanuii 1o [OCT P 50648 nisa
siueek KPY-20xkB ( mpu pacmnonokeHWu BBOJHON M CEKIIMOHHOW SYCHKH B CEpEIHE
kaxxaoit cexuuu KPY), momenienuii II{CH, momemenuun HIIIT 3nanus KPYD-500B;

e He MeHee, ueM 110 4 crenenu xectkoctd ucnbiTanuii mo 'OCT P 50648 niis
nomemenui nanenen P, H[TII, ACY, TII AUNC KVY3, JIA3 u cepepHoii;

e 110 3 crenenu xectkocty ucnbitanuii mo 'OCT P 506488 nomerniennun APM.

3) B nmomemennsx mepconana CIATY u peneitHOro mepcoHasia HaIpsHKEHHOCTh
noyis He mnpeBbicHT S0A/M, YTO COOTBETCTBYET TpPEOOBAaHUSAM IPaBUI TEXHUKH
0€30macHOCTH U OXpaHbI TpyAa [ 8-4acoBO paboueill CMEHBI epcoHaa.

4) i CHWXKEHUs YypOBHEW Tmoyiel, cosmaBaembix muHamu KPY-20kB B
COOCTBEHHBIX PEJIEWHBIX OTCEKaX, HEOOXOAMMO HCIOIh30BaTh B KAYECTBE BBOJHOM
SYEUKH U STYEUKU CEKIIMOHHOT'O BBIKIIIOUATEINS IBE COCEIHUE SIUEUKH, PACIIOIOKEHHbIE B
CepeUHE CeKIUU.

N.4.5 IlpoekTHble pemieHUs] MO 3aHATEe OT JJIEKTPOMATHUTHBIX MoOJeil
PaAN0YACTOTHOIO IHANA30HA

Jlomyctumble ypOBHU HaANPsHKEHHOCTU AIIEKTPOMArHUTHOTO noJist
PaAOYacTOTHOIO JMana3oHa o0ecreunBaroT €CTECTBEHHbBIE HKpaHBI:
METaJUIOKOHCTPYKITUHU 3/TaHUN TTOJACTAHIINH H METAITHIECKUE TITKA(DHI.

JInst  3amuThl OT  BO3ACWCTBUS  DJICKTPOMATHUTHOTO TOJS  MEPEHOCHBIX
paavonepealonuX YCTPOUCTB HEOOXOIUMO aJIMUHHUCTPATUBHO OTPAaHUYHMBATh WX
NpUMEHEHHE BOJIM3H MUKPOIPOIIECCOPHOI anmapaTypsl (He Ommke 2-3um).

Pe3yabTarhl H3MepeHHIl U PacyeToB.

HauGosnpiiee 3HaueHHWE HAMPSKEHHOCTH TIOJIS, CO3/aBAaEMOTO BHEITHUMHU U
BHYTPCHHUMH UCTOYHUKAMHU B MECTaX YCTAaHOBKH MHKPOIIPOIIECCOPHOU ammapatypsl HE
npesbimiaet 0,1B/m.
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N.4.6 IlpoexkTHble pelieHusT MO o0eclHeYeHUIO JONMYCTUMBIX YPOBHell
BO3/1eHCTBUI UMITYJIbCHBIX MATHUTHBIX M0JIEH

N.4.6.1 Vicnonp3oBaHWE METAUIMUYECKUX KOHCTPYKIIMUA 3[aHUM B KadyeCcTBE
TOKOOTBOIOB (3a3¢MJISOIIMX MPOBOJHUKOB) M 3a3eMJIMTEICH CHCTEMbI MOJIHUE3AIIUTHI
o0ecreurnBaeT paBHOMEPHOE pacipeieSieHne TOKa MOJIHUU 110 IEPUMETPY 3JaHUM.

N.4.6.2ImmryibCHBIC MAaTHUTHBIE TIOJIS OT TMEPBUYHBIX IIETIEH CYIECTBEHHO HUKE,
yeM OT MoJIHMM, Tak Kak B KPYD wumnyibcHble TOKM MNPOTEKAIOT B MPAKTHYECKH
KOAKCUaJIbHOW CUCTEME.

Pe3yabTaThl pacueros.

1) DnexkrpoMarHuTHasE OOCTAaHOBKA B OTHOIICHWHM BO3JCHCTBHS HMITYJIbCHBIX
MarHMTHBIX Tojed B moMenieHusx KPYD-220«B, 3PY-10(20kB xapakrepu3syercs Kak
kecTkas (Ha paccTostHUAX Oosiee 1M U 4M OT BHEIIHUX CTEH).

2) MmnysibCcHOE MarHUTHOE MOJIE UMEET HauOOJbIIYI0 HANPSHKCHHOCTh BOJIHM3H
KOJJOHH H CTeH 3aaHui. B wMecrax pasmemenuss MII ycrpoiictB Haubomblas
HANpPsHKCHHOCTh UMITYJIbCHOTO MArHUTHOTO T0J1s1 OT MOJTHUHU He TipeBbicuT 300A/ M.

3). Ha noacraniimu MOryT OBITh YCTAHOBJICHBI YCTPOWMCTBA, UCHBITAHHBIC 1O 4
crenenu xectkocT o 'OCT P 50649.

N.4.7 TIpoekTHble pemieHMs MO 3alUTe OT Pa3psaaoB CTATHYECKOIro
3JIEKTPU4YeCTBA.

Jnis oOecriedeHus JOMYCTUMBIX YPOBHEW AJIEKTPOCTATUYECKOTO MOTEHIIMANIA Tena
YeJIOBEKA MCIOJIb3YIOT AHTUCTATHYECKUE HATIOJIbHBIE TOKPBITHS:

* B KPVY-20kB- npuMeHsI0T MOKPHITHE 1OJ1a HA OETOHHOW OCHOBE;

e B mnomemenun PII[, cepBepnoii, JIA3 - mnpumeHstor ¢anblInonabsl ¢
aHTHUCTaTHYEeCKUM nokpeiTHeM ¢hupmbl DOBO.

Pe3yabTaThl H3MEpPEHUI U PACYeToOB.

1) DOmnekrpoMarnuTHas OOCTAHOBKA B OTHOIICHWH BO3ACUCTBUS Pa3psIOB
CTaTUYECKOT0 AJIEKTPUYECTBA B IMOMEUICHUSAX 3[aHUS XapaKTEepU3YyeTCs Kak cpeaHei
TSYKECTHU.

2) Haubonpmiee 3HaueHHWE AIIEKTPOCTATHYECKOTO MOTEHIMANA TeJla YeJIOBEeKa BO
BCEX IMOMEIEHUAX ¢ MHKpomporeccopHoi anmapatypoir IIC we mpesbicutr 1,0kB.
Mukponpoueccopnas anmaparypa P3, IIA, ACY TII, ACKY3D, cBs3y,
yCTaHaBJIMBaEeMas B 3TUX MOMEIIEHUSX, JI0OJKHA OBbITh HUCTIBITAHA HE MEHEE, YeM 1o 2
crenenu sxectkocT o 'OCT P 51317.4.2.

N.4.8 IlpoexkTHble pelieHWs] MO 3aMTE OT HAHOCEKYHIHBIX HMMITYJIbCHBIX
noMex

JI71s1 3a1UTHl OT HAHOCEKYHIHBIX UMITYJIbCHBIX IIOMEX NMPUMEHSIOTCS PELICHUS:

* 3JIEKTPOMEXAHUYECKUE yCTpOWCTBA HE YCTaHABIIUBAIOT BOIM3U
MHKPONPOLIECCOPHOM aIapaTypsl;

* IHUTAHHE IEKTPOMEXAHUYECKUX YCTPOMCTB U MUKPOIIPOLIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C Pa3HBIX (PUAECPOB.

N.4.9 IlpoexkTHble pelieHUs] MO 00eCHeYEHUIO KAYeCTBA IJIEKTPONUTAHHA
NMOCTOHHBIM TOKOM BTOPHMYHOI0 000pPy/10BaHUA
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N.4.9.1 JIns obecrnieueHUs] KAYECTBEHHOTO AJIEKTPONUTAHUS MOCTOSSHHBIM TOKOM
OPUMEHSIOT MOA3apsiAHbIE YCTPOMCTBA, 0OeCeynBarollie ypOBEHb IMYyJbCAllMil MEHee
2,5%.

N.4.9.2 Iluranune MII ycTpOWCTB, YYyBCTBUTEIBHBIX K JJICKTPOMArHUTHBIM
oMeXaM, OCYILIECTBIISIIOT OT OTIENbHBIX (PUIEPOB.

N.4.9.3 KaGenn ceTH MOCTOSIHHOTO TOKa, MPOXOJSIIME B PACIPEACTUTEIILHOM
YCTPOWCTBE, MPOKIAABIBAIOT C SKPAHOM UM OPOHEH.

N.4.9.4 Bpems otkmodueHuss Onmszkoro K3 MeHbIE AOMyCTUMOTO BpPEMEHH
nepepbiBa MUTaHus TepMuHaioB (S50mc).

N.4.10 IlpoexkTHble pelieHHsA MO 00ecleYeHUI0 KadyecTBAa 3JIEKTPONUTAHMA
nepeMeHHbIM TOKOM BTOPUYHOT0 000PY/10BaAHMS.

Jnst  obOecrieueHHsT KAaue€CTBEHHOI'O  JJIEKTPONMUTAHUS TEPEMEHHBIM TOKOM
NPUMEHSIOT CIEAYIOIINE TEXHUUECKUE PEIICHUS

N.4.10.1IIpumensitor cuctemy snekTpornutanus TN-S.

N.4.10.2lTpumensitot cuctembl OeciepedoiHoro 3ekTponuTanus Ha 6aze UBII.

N.4.11 IIpoekTHBIE pelIeHMs] 1O 3aIIUTE OT KOHAYKTUBHbBIX TOMeX

N.4.11.1]1514 3amMThl OT KOHAYKTUBHBIX TTOMEX OT BHEIIHUX 3JIEKTPOMArHUTHBIX
noJiel MPUMEHSIOT SKPAHUPOBAHHBIE KaOeIH.

N.4.11.2 JInsg 3amuThl OT B3aMMHOTO BIIMSHHS IETIEH Pa3IUYHOTO Ha3HAYCHHS
MPUMEHSIOT CIEAYIONINE TEXHUYECKHUE PEIICHUS:

- CWIOBble KalOeaM W KOHTPOJIbHbIE KaOean BTOPUYHOTO O0OOPYAOBAHUS
MPOKJIAABIBAIOT B Pa3HBIX KaOENbHBIX KOpoOax, 1o Ha paccTossHUN HEe MeHee 0,25u.

- B OJIHOM KOHTPOJFHOM KabOele He MPOKIAIbIBAIOTCS IENH, MO KOTOPHIM
MepeIar0T CUTHAJBI PA3JIMYHBIX TUTIOB,

- HE NPUMEHSIOT Uil Mepefadyd OJHOr0 CUTHala KUJIbl Pa3HbIX KOHTPOJbHBIX
Ka0enen.

N.4.12 ABTopckuii Haa30p 3a BBLINOJHEHHEM NMPOEKTAa U NMPUEMO-CAATOYHbIE
UCHBITAHMS.

N.4.12.1 TlpenycMOTpeHO TIpOBEJAEHHUE W3MEpPEeHHM il KoHTpoias OMO B
IpoLIecCce CTPOUTENHCTBA MOACTAHITUH.

N.4.12.2 Tlocne 3aBepiieHUs] MOHTa)XXHBIX PaOOT MPOBOMIT MPHUEMO-CAATOYHBIE
UCTIBITAHUST B COOTBETCTBHH C «METOAUYECKUMH YKa3aHUSAMH TI0 OIPECICHHIO
ANIEKTPOMATHUTHBIX OOCTAHOBKM M COBMECTUMOCTH Ha DJJICKTPUYECKUX CTAHIUSAX U
noactaanusax». CO 34.35.311.2004.

Pe3ynbTaTel pacyeTHBIX 3HAYEHUM YPOBHEU JJIEKTPOMArHUTHBIX BO3JEUCTBUU M
CTEIIEHM KECTKOCTU ucnbITaHnid MII ycTpoicTB Ha MOMEXOYyCTOMYMBOCTD IIPUBEICHBI B
tabmuie 1.3.
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Taomuma 1.3

PacueTHble 3HaUEHUS YPOBHEW 2JIEKTPOMATHUTHBIX BO3IEUCTBUN U CTETIEHU KECTKOCTH
ucnbitanud MII ycTporicTs

Ne DIEeKTPOMarHuTHOE Bun ncnerranuii Pacuernoe 3nauenue/ Vcnosus
/o BO3JICHCTBHE Ha MOMEX0YCTOUYUBOCTh CTEIEHb )KECTKOCTU SMC
HUCIIBITAHUH

1. | Hanpsoxenus Wcneiranns IIEKTPUYECKON 100@/200(B BBITIOJITHEHBI
MIPOMBILIIEHHOU IIPOYHOCTH M30JI 11N
vyactoTel npu K3 Ha | (HampspkeHue B
3eMIIIO. YCTAaHOBHMBIIIEMCSI PEXKUME).

I'OCT 30328 MDK 255-5).

2. | UmmynbscHbIE Ha YCTOMYHUBOCTD K 2,5kB u 1B/ BBITIOJTHCHBI
IIOMEXH, KOJIeOaTENbHBIM  3aTYXaIOIIM 3cr. xecr. (2,%B
BO3HHUKAIOIINE TPHU | TOMEXaM: cuH(paznoe , 1xB
KOMMYTaIUAX - OJJMHOYHBIX, npoTuBO(ha3HOE)

CUJIOBOTO - IOBTOPSFOILIUXCHL.
obopynoBanuss u K3 | TOCT P 51317.4.12 NDBK
Ha nepBuuHoi | 61000-4-12).

CTOpOHE.

3. | UmnynbscHbIE Ha YCTOHYUBOCTH K BBITIOJTHEHBI
MOMEXU OT TOKOB | MUKPOCEKYH/IHBIM UMITYJIbCHBIM 4B/

MOJITHUH. nomexam OOJbILION SHEPruu. 4 cr. xecr. (4B)
I'OCT P 5131745 MDK ' '
61000-4-5).

4. | MarautHsble nosis | Ha YCTOWYHUBOCTD K 4 ct. xect. (30A/m BBIIIOJIHEHA,
MIPOMBIIIIICHHOM MarHuTHOMY TIOJIFO mmrensao, 300A /M kpome KPYVY,
YaCTOTHI. IIPOMBILUIEHHOW YaCTOTBHI. KPaTKOBPEMEHHO) IICH.

'OCT P 50648 MK 61000-4-
8). B KPY u IIICH Crnenarpb
COOTBETCTBYET 3anpoc
5ct. xect. (100A/M | mpousBoIUT
mmrensHo, 10000 /m eI
KPAaTKOBPEMEHHO)

5. | DnekrpomarautHeie | Ha YCTOHYUBOCTh K BBITTOJTHEHBI
OJIst U3JIy4aeMbIM PaJMOYaCTOTHBIM 0.1B/m/

Paguo4acTOTHOTO 3JIEKTPOMAarHUTHBIM ITOJISIM.
JMATa3oHa. FOCT P 51317.43 (oK | SCmxeer (10B/)
61000-4-3).

6. | UmnynbcHbIe Ha YCTOMYMBOCTh K 300A/m Cnenatb

MarHuTHBIE MOJIS. UMITYJIbCHOMY MarHuTHOMY COOTBETCTBYET 3anpoc
IIOJIIO. 4cr. xect. / MIPOU3BOIUT
I'OCT P 50649 MDK 61000-4- HE YKa3aHO eITto
10).

7. | Pa3psgs Ha ycroitunBOCTh K paspsaam 1xB/ BBITIOJTHCHBI
CTaTUYECKOTO CTAaTUYECKOT'0 AJIEKTPUUECTBA. 3 cr. xect. (6kB
AIIEKTPUYECTBA. I'OCT P 51317.4.2 NDK KOHTaKTHBINA, 8kB

61000-4-2 MDOK 60255-22-2). BO31YIIIHBIN)
8. | HanocekyHanbie Ha YCTOMYUBOCTh K BBITIOJTHEHBI

HUMITYJIbCHBIC ITIOMEXH
oT
OJICKTPOMCXAHNYECK

HAaHOCCKYHAHBIM  HUMITYJIbCHBIM
IIoOMECXaM.

I'OCT P51317.4.4 13K 61000-

4 ct. xect. (4kB, 2xB)
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No DIEeKTPOMarHuTHOE Bun ucnertanuit PacuetHoe 3HaucHue/ VYcnosus
/a0 BO3JIeiiCTBUE Ha MOMEXO0YCTOMYMBOCTh CTEIEHb KECTKOCTH OMC
WCIIBITAHUI
UX YCTPOMCTB. 4-4 MDK 60255-22-4).
9. | KauectBoO Ha ycToiuuBOCTb K IMyJIbCalUsIM BBITIOJTHEHBI
ANEKTPOIUTAHUS HaNPsDKEHUS IOCTOSTHHOTO TOKA. 2,5%/
nocrostHHbIM TokoM. | TOCT P 51317.4.17NIDK 4 ct. xect. (15%)
61000-4-17).
10. | KagectBO Ha YCTOMYHUBOCTD K BBITIOJTHCHBI
AIEKTPOIUTAHUS rapMOHHKaM u
MEPEMEHHBIM TOKOM. | MHTEPrapMOHUKaM, K CUTHaJlaM ObecnieunBaeTcs
CUCTEM  TEJEyNpaBJeHUS U HMCTOYHHKAMHU
CUTHAIM3AIlMA B HANPSHKEHUU Oecniepe0oitHOTO
CeTU TEPEMEHHOT0 TOKa. MUTAHUS
'OCT 51317.4.1 MBK 61000-
4-13).
Ha ycToifunBOCTh K KOJI€OaHUSIM ObecneunBaeTcs BBITTOJTHEHBI
HaIpPSIKEHUSL. HMCTOYHHKAMHU
I'OCT P 51317.4.14 NIDK Oecriepe0oiHOro
61000-4-14). [MATAHUS
Ha YCTOHYUBOCTh K BBITTOJTHEHBI
JTUHAMUYECKUM WU3MEHEHUSIM Obecneunsactes
HaANPSDKEHUS AJIEKTPOIUTAHUS. MCTORHHIAMH
FOCT P 51317.411 MoK | Occnepedoiinoro
61000-4-11). R
Ha YCTOMYUBOCTh K ObecnieunBaeTcs BBITIOJIHEHBI
HECUMMETPUU HaNpsDKEHU I MCTOYHUKAMHU
AIIEKTPOIUTAHUSI. 6ecriepe0oiHOTO
MDK 6 1000 -4-27. MTATAHUS
Ha YCTOMYUBOCTh K BBITIOJIHEHBI
U3MEHEHHUSAM YacTOThl MUTAHUS Obecneunpactes
B CETHU MEPEMEHHOTO TOKaA. HCTORHHKAMH
FOCT P 51317.4.28 MIDK 6|  ocernepeooiinoro
1000 -4-28). fATanms
11. | KoHIyKTHBHBIC Ha YCTOHYUBOCTh K BBITTOJTHEHBI
MIOMEXH. KOHJIYKTUBHBIM  TIOMEXaM, B

rmostoce yactot ot 150kl mo 80
MI'n, BO3IEWUCTBYIOILMM  Ha
MOPTHl  DJIGKTPONIUTAHUS U
BBOJIa-BBIBOJIA 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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.5 Hosoe crpontennbcrBo noacrannuu 500/220kB ¢ mo3TanmHbIM IyCKOM

N.5.1 IlpoexkTHble pelieHUusT MO o0eclHeYeHUIO ONMYCTUMBIX YPOBHell
BO3/JACHCTBUII HANPSAKEHUA U TOKOB NPOMBIILJIEHHON 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, OIlY comewmennoe ¢ 3PY 10kB, BcriomorarenbHble 31aHUSA H
COOPYKEHHS.

IlyckoBoii koMmieke - ToIbKkO 220kB.

JIns CHW)KEHMS ypOBHEM HANPSHKEHUHM M TOKOB ITPOMBIIUIEHHOW YacTOTHI IPU
KOPOTKHUX 3aMBIKAHUSX HA 3€MITIO PUMEHSIOT CHCTEMY BHIPABHHBAHUS TIOTCHIIMAJIA BHE
3/1aHUI U CHCTEMa YpAaBHUBAHUA MOTEHIMANIOB BHYTpH 31aHus OITY,

B kayecTBe 3azemimTeNied U 3a3eMIISIOIIMX IMPOBOJHUKOB IMPUMEHSIIOT CTajlb
IOJIOCKOBYIO OLMHKOBaHHYI0 40k6MM° M CTalb KPYIJIyR0 OIMHKOBAHHYIO JHAMETPOM
16mm°.

N.5.1.23azemmnstomiee ycrporictBo 11C npencraBisier co0oil 3aMKHYTBIH KOHTYP,
COEJIMHSIIONINI BCE 3/JaHUS U COOPY>KEHHUS.

Bokpyr 3nanus OITY nponoxeH ropu30HTaIbHBIM 3a3€MIIUTENh HA PACCTOSIHUU
oko0Ji0 1M OT 371aHHKA, OT KOTOPOTO BBIMIOJIHEHBI  BBOJBI B 3[1aHUE - 4 3a3eMIISIOIINX
npoBoanuka. Ha OPY-220kB BbimojHeHa ceTka M3 TOPU30OHTAJIBHBIX 3a3€MIIMTENEH C
HEPaBHOMEPHBIM IIaTOM.

3azemssirommiee  ycrpoiictBo  OPY-220 kB coeamHEHO ¢ 3a3eMIISIFOIITIM
ycrpoiictBoM 3aanust OITY, 4 3azemnurens.

B 3panuu OITY BBIMONHSIOT BHYTPEHHUN KOHTYp 3a3emiienus Ha BbicoTe 0,4m oT
nona. K BHyTpeHHEMY KOHTypy TIOJICOEIMHSAIOT BCE KOpiyca OOOpYAOBaHUA H
METaNINYeCKHEe YaCTH, MOJIeKAIINE 3a3EMIICHUIO.

[ToaxmoueHue 3akiIafHBIX METAUIOKOHCTPYKUMNA K BHYTPEHHEMY KOHTYpPY
3a3eMJICHUSI POU3BO/SIT HE MEHEE YEM B TPEX TOUKAX. 3aKJIAJIHbIE 3JEMEHTHI JTOKHbI
OBITh COEIMHEHBI MEX]y COOOMW: MO KOHIIAM KaXKIOTO psja mKadoB; BHYTPU KaXKIOTO
psana mkadoB yepes 4-5v; MeXIy psaamMu mKaQoB HE MEHee, YeM B UeThIpeX TOUKax.

BHyTpu Bcex NMOMEIIEHHUI MO MEPUMETPY MO CTEHE MPOKIAABIBAIOT 3aMKHYTYIO
IMIMHY CHUCTEMbl YypaBHHUBaHUS ToTeHHHanioB Ha Bbicore 0,4v ot mnona. [lunbel B
MOMEIIEHUSAX Ha Pa3HbIX OTMETKaX [0 BBICOTE COENUHAIOT MEXIy CoOoM
BEPTUKAILHBIMU MMHAMU He MeHee 4-X. [lluapr Ha oTMeTke OM COETUHSIOT C BBOAAMH
OT HaPYXKHOTO 3a3€MJIUTETIS.

Cxema 3a3eMJISIIONIET0 YCTPONCTBA MPUBEICHA HAa YEPTEXKeE.

Pe3yabTarhl pacueros.

HawnGonpmiee HanpspkeHne Ha KaOensX WM YCTPOWCTBAX MPH BCEX PEKMMAxX HE
npeBbicuT 1,8B.

HauOounbliiee 3HaueHHE TOKa B dKpaHax BTOPUYHBIX KabOesied, MpPOJOKEHHBIX OT
PY no PII, ne mnpeBbicur 3195A. Jlna kabeneri tuma KBBI» npomyctumsiii 1o
TEPMHUYECKON CTOMKOCTH TOK B dKpaHe (pu BpeMeHu npoTekanus menee 0,1c) - 38%A.

PacuetHoe 3HaueHue HanpspkeHus Ha 3Y He nipeBbicut 9,2 kB.
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BriBOALI.

[Ipu 3aMbIKaHMM Ha 3€MJII0 YPOBHHM HAMPSKEHUN MPOMBIIIJIEHHON YacTOTHI,
BO3/ICHCTBYIONME HA H3OJSIMIO KOHTPOJbHBIX KaOenmed (tuma KBBI'), m TOKOB,
OpOTEKAIOUIMe MO HKpaHaM  KOHTPOJBHBIX KaOeseil, He NPEeBBICAT TOMYCTUMbBIX
3HadyeHu# (mpu BpeMeHu npoTekanus Toka meHee 0, 1c).

Hanpsoxkenne Ha 3Y npesblmaer SkB, HO, mockonbky orxomamue ot [IC
KOMMYHUKAITUU OTCYTCTBYIOT, JIOTIOJTHUTEIILHBIX MEPOTIPHUATHI HE TpeOyeTcs.

N.5.2 IlpoexkTHble penieHUsi MO o0ecmeYeHUI0 JONMYCTHMBIX YPOBHeN
BO3/1€lCTBUII MMNYJIbCHBIX MOMEX, BOZHUKAIOIIUX NMPH KOMMYTAIUSX CHUJIOBOIO
o0opynoBanus u K3 B nepBUYHBIX 1[eNX.

JIyist CHUOKEHUST YPOBHEW UMITYJIbCHBIX TTIOMEX JI0 JOITYCTUMBIX 3HAYEHUHN MPUHSTHI
CJIEIyIOLME TPOECKTHBIE PEIICHHUS.

1N.5.2.1 Ha OPY-22(kB mnpoknaabiBalOT dSKpaHUpOBaHHbIe Kabenmu (B
MOJIy3arTyOJCHHBIX KaOeNbHBIX KaHAIaX) C 3a3€MJICHUEM 3KPaHOB C JIBYX CTOPOH (st
3a3eMJICHHS KPAHOB MPUMCHSIFOT Pa3beMbl UM 35KUMBI CIICIIUATBHOTO HCIIOTHCHHS).

N.5.2.2 VckyccTBeHHOE »JKpaHHpOBaHHME KaOenell M 3a3eMiieHHe KaOeJbHBIX
KOHCTPYKIIMH  OCYUIECTBJISIOT €  IOMOIIBIO  CHEIUAIbHO  MPOKJIAJAbIBAEMBIX
UCKYCCTBEHHBIX 3KpaHOB. VICKyCCTBEHHBIN 3KpaH BBIMIOIHSIIOT U3 CTaJIbHOM MOJIOCHI
AQx6MM®, TPOKIAmbIBACMOI 10 BEPXy KaOeTIbHBIX KaHAIOB C ABYX cTopoH. Ilomocy,
MPOJIOKCHHYI0 B KaOEIhbHOM KaHAJle TPUCOEAUHSIOT K YCTpoWcTBYy 3azemuieHus [1C
cranmpHOil monocoii 40kx6 MM® B MecTax IIepeceucHHs KAOCIbHBIX KAHATOB C
MIPOJIOJTBHBIMU U TTOTIEPEUHBIMU 3a3EMIIHTEIISIMH.

CumoBeie Kabenmu W KOHTPOJBHBIE Ka0enW TMPOKJIAABIBAIOT Pa3lebHO C
KOHTPOJIbHBIMU HJIM Ha paccTosHuu He meHee 0,25%Mm.

Pe3yabTaThl pacueTos.

n.5.2.3 HauOobiiiee 3HAYEHUE HaBEIECHHBIX HaIpsHKSHUH IS
HEIKPAHUPOBAHHBIX Kabesei He mpeBhICUT 2,5%B.

[Ipu nmpuMeHeHUr 3KpaHUPOBAHHBIX Kabenei ¢ KodhPUIIMEHTOM 3KpaHUpPOBAHMS
oonee 6 (runa KBBI'») HaBeneHHbIC UMITYJIbCHBIC TIOMEXH MPH KoMMyTanusax u K3 He
npesbicat 0,%B.

N.5.2.4 HaubGonpiive  pacueTHble 3HAYEHUS  TOKAa  BBICOKOYACTOTHOM
COCTABJISIIOIIEH TpHU KOPOTKOM 3aMbIKaHMM Ha 3emiio coctaBiaT. OPY-22(kB - 2,&A.
YacTOTHBIN CIEKTP COCTABIISIONINX UMITYJIHCHBIX TOKOB - 0T 0,1 MI'1 1o 2MI 1.

1.5.2.5 PacuetHble 3HaueHUs] UMIYJIBCHOTO HampspkeHUs Ha 3Y 00opynoBaHUS
npu K3 cocraBsat no 20kB, a na MII ycrpoiictBax (¢ yuerom kod3dduimenta 3atyxanus
npuMepHo 6) s nenei 3azemisieHHbIX Ha OPY moryt cocraButh Oonee 3kB. Ilpum
KOMMYTAIlUAX  HAWOONBIIME  3HAYEHUS  aMIUIMTYIbl  UMITYJIBCHBIX  TOKOB |
COOTBETCTBEHHO HarpsikeHui Ha 3Y 00opyioBanus OyayT IPUMEPHO B D pa3 MEHbIIIE.

BriBOALI.

YpoBeHb U3Iy4YaeMblX HUMITYJIbCHBIX TOMEX MPU KOMMYTALUHUSIX U KOPOTKUX
3aMbIKaHMUAX He npeBbicuT 0,5kB.
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N.5.3 IlpoexkTHble pelieHUusT MO o0ecHeYeHUIO JONMYCTUMBIX YPOBHell
BO3/1elCTBUIl UMIIYJIbCHBIX IIOMEX OT TOKOB MOJIHUM.

1.5.3.1 JIns BeimosnHenuss mojHue3ammtel OPY-220 kB (myckoBoil KOMILIEKC)
UCIOJIB3YIOT 4 MOJIHHENPUEMHHKA, PACMONOKEeHHbIX Ha noptanax OPY u 7 otnenbHO
CTOSIIIIUX MOJIHMEOTBOJIOB, B TOM YHUCJIE OJIMH - aHTeHHas MayTa. [[sTh MOJIHUEOTBOIOB
HCIIONIB3YIOT KaK TPOXKEKTOpHYI0 Maury. Kabemu mposiokeHbl B 3emiie B TpyOax 1o
Ka0eJIbHOTO KaHaIa.

Pe3yabTarhl pacueros.

N.5.3.2 PacdyetHOe WMIyJIbCHOE COMPOTUBJICHUE 3Y MOJIHHUEOTBOIOB s
OTJIEIBHO CTOSIIIIMX MOJHHEOTBOMOB cocTtaBisieT (3-5) Om. [l aHTEHHOH MauThl
pacueTHOe 3HauYeHHE conpoTuBiieHus 3Y - 7,90M, a AJisl MOPTaIbHBIX MOJHHUEOTBOJIOB -
(1-3) Om. [IloTeHnManbl HAa MOBEPXHOCTH 3€MJIM M 3a3€MIIUTENIAX BOJIM3M KaOEIbHBIX
ka"HaioB Ha OPY 220 xB nHe npeBbimator 15kB, 3a HCKIOUYEHHE MOPTAIHLHOIO
mosHueorBoga M4 (cm. 0014-006.0- 02GI11. JIuct 3) B6m3u TH 2CIL.

N.5.3.3U3nyyaeMpble UMITYJIbCHBIC TTOMEXHU MIPU MPUMEHEHHH Kabesel ¢ SKpaHOM
(OpoHei, 000J109KOI), 3336 MJICHHBIX C JIBYX CTOPOH HE MpeBbimaroT 4xB.

BriBOaLI.

[Ipu ynape MOJHMM B MOJIHUEOTBOJBI M3IIy4aeMble HUMITYJIbCHBIE TMOMEXHU MpPH
npUMEHEeHHH Kabelel ¢ skpanoMm (OpoHeid, 000JI09KOi1), 3a3eMJICHHBIX C IByX CTOPOH HE
npeBblaoT 4kB.

N.5.4 IlpoexkTHble pemieHUs1 MO oO0ecleYeHHI0 JONMYCTHMBIX YPOBHeH
BO3/1eMICTBUII MATHUTHBIX I0JIeH MPOMBIIIJICHHON YaCTOTHI.

HampsixkeHHOCTh MO, CO3aBa€MOTO B TOUKE YCTAHOBKH TEPMUHAJIOB B SYCHKAX
KPY-10xB B HopmansHOM pesxume (Ha paccrossauu 0,84v OT 1ieHTpa MIMH) COCTABUT 0
20A/m, uto He nipeBbiiiaeT TpeboBanus 4 crenenu xectkoctu mo 'OCT P 50648.

B aBapuiiHOM pexuMe HanpspkKeHHOCTh mojisi He mpeBbicuT 300A/M, yTO
cootBeTcTBYeT 4 cTenenu xxectkoctu 1o 'OCT P 50648.

B nomemiennun PII un IIIIT Hanps:>K€eHHOCT MArHUTHOTO IIOJIE HE IPEBBICUT
10A/wm.

BbiBOALI.

Muxkpornpoueccopnasi anmapatypa P3A, ACY TII, ACKYD3, cBs3u, O0mKHA
OBITh UCIIBITAHA!

e ge MmeHee, ueM 10 4 crenenu xectkoctd 1o I'OCT P 50648 i siueex KPVY-
10xB,

e ge meHee, ueM 1o 3 crenenu xectkocty 1o 'OCT P 50648 s momemenuin
1[1Ta OCTOSIHHOrO ToKa U PIII.

N.5.5 IlpoekTHble pemieHUs] MO 3alATEe OT JJIEKTPOMATHUTHBIX MoOJeil
PAAN0YACTOTHOIO THANA30HA.

BOnu3u mnojactaHuMM W HA TMOACTAaHIIMM HET MOUIHBIX PaguoNepealoIInux
ycTporicTtB. HambombIiee 3HaUeHHE HAMPSHKEHHOCTH TIOJIS, CO3/aBA€MOTO BHEIIHHMH U
BHYTPECHHUMH MUCTOYHUKAMHU B MECTaX YCTAaHOBKH MHKPOIIPOIIECCOPHOU ammapatrypsl HE
npepbimaer 0,1B/m.
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Jlonyctumble YPOBHH HaIPSKEHHOCTH AIEKTPOMArHUTHOTO OJIS
Paguo4acTOTHOTO Jrana3oHa o0ecreunBaroT €CTECTBEHHBIE DKPAHBL:
METANIOKOHCTPYKIUU 3[JaHUI MOJICTAaHIIUU U METAJUIMYECKHE MIKa(BbI.

JInsg  3amuThl  OT BO3ACHCTBHUS  AJIEKTPOMAarHUTHOTO TOJS  MEPEHOCHBIX
paauonepealoluX YCTPOUCTB HEOOXOJUMO aJIMHHHMCTPATUBHO OTPAaHUYUTh HX
IpUMEHEHHEe BOJIM3H MUKPOIPOIIECCOPHOI anmapaTypsl (He Omke 2-3um).

BbIBOALI.

1) DnexTpomarHuTHasE OOCTAaHOBKA B YaCTH BO3ACUCTBUS AJIEKTPOMATHHTHOTO
OJISl paAMoYacTOTHOrO fuara3oHna B noMeneHusax 11C xapakrepusyeTcs Kak Jierkas.

2) Ilpu paboTe 3KCILTyaTallMOHHOTO MEpCOHaIa HEOOXOAMMO aJIMHUHHCTPATHBHO
OTPAaHUYUTh UCIOJB30BAaHUE TEPEHOCHBIX PATUONEPEAAIOIINX YCTPOUCTB BOIU3U
MUKPOIIPOLECCOPHBIX YCTPOUCTB.

N.5.6 IlpoexkTHble pelieHusT MO o0ecHeYeHUIO JTONMYCTUMBIX YPOBHell
BO3/1eMCTBUI MMITYJIbCHbIX MATHUTHBIX IOJIEH.

B mecre pasmemnienuss MII ycTpoiicTB Haubosbliiee 3HAYEHHUE HAMPSHKEHHOCTH
MUMITYJIbCHOTO MarHUTHOTO TOJISt OT MOJHHUHU He peBbIcUT S0A/M.

NMnynbcHbIE MarHUTHBIE TIOJI OT NMEPBUYHBIX LIETIEN CYHIECTBEHHO HUKE, YEM OT
MOJIHHH, TaK KaK OIIMHOBKA PACIIOJIO’KEHA HA 3HAYUTEIbHOM paccrosiHuu (Oosee 60wm)
ot 3xanus OITY.

BbIBOALI.

1) DnexTpoMarHuTHas OOCTAaHOBKA B OTHOIICHHH MMITYJIbCHBIX MAarHUTHBIX ITOJICH
B [IOMEUIEHUSAX C MUKPOIIPOLIECCOPHOM anmapaTypor XapakTepu3yeTcs Kak *KeCcTKasl.

2) Ha moacranmym MoOryT OBITh YCTAaHOBJICHBI YCTPOWCTBA, WUCIBITAHHBIE MO 3
CTEIEHH JKECTKOCTU Ha BO3/ICHCTBHE UMITYJIbCHBIX MATHUTHBIX MOJICH.

N.5.7 TIlpoexTHble pelleHHsl MO 3alUTe OT Pa3psA0B CTATHYECKOrO
3JIEKTPHYECTBA.

Jlist obecnieyeHusi IOMyCTUMBIX YPOBHEH AJIEKTPOCTATUYECKOrO MOTEHIMala Tea
YEJI0BEKA MCIOJIb3YIOT aHTUCTATUYECKUE HANIOJIbHBIE OKPBITHS:

* B KPVY-10kB npumeHstOT MOKPBITHE TT0JIA - KEpaMUdecKas TIUTKA;

* B nomemenun TCH npuMeHsIOT NOKpBITHE TOJIA - OETOH;

* B nomemieHun naneneil P3A, nexypHoro, cepsepnas, ILICH wu IHIIT
NPUMEHSIOT (DAJIBIITIOINBI C AHTUCTATUYECKUM TTOKPBITHEM.

B nomenienusix oneparuBHoro nepconana, APM, P3A, ACY, monutropunra AT u
kaOuHeT HayanbHUKA [1C - TaMMHUPOBAHHBIN MTAPKET.

Pe3yabTaThl pacueTos.

HauOoubliiee 3HaUeHHE AJIEKTPOCTATUYECKOTO MOTEHI[MAja Tela YeJI0BEeKa BO BCEX
MOMEILEHUAX ¢ MUKporpoieccopHoit anmapatypoii [1C ne npessicut 1,0kB.

BbIBOALI.

1) DOmnekrpoMarnuTHas OOCTAaHOBKA B OTHOIICHWW BO3ACUCTBUS Pa3psIOB
CTaTUYECKOT0 JJEKTPUYECTBA B IOMELIEHUSAX C MHUKPOIPOLIECCOPHOW amnmapaTypoi
XapaKTepU3yeTcs Kak 00CTaHOBKA CPEIHEH TAKECTH.

2) Muxkponporeccopnasi ammapatypa P3A, TIA, ACY TII, ACKYDD, css:i3y,
yCTaHaBlIMBaeMas B 3THX MOMEUICHHSX, JOJDKHA ObITh HUCIIBITAHA HE MEHee, 4eM 1o 2
crenenu sxectkocT o 'OCT P 51317.4.2.
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N.5.8 IlpoexkTHbIe pelieHWs] MO 3aMTE OT HAHOCEKYHIHBIX HMMITYJIbCHBIX
nomMex.

JUJist 3a1U Tl OT HAHOCEKYHTHBIX UMITYJIbCHBIX TOMEX MPUMEHSIOT PEIECHUS:

* DJJEKTPOMEXAHMYECKHE  YCTpPOMCTBA  HE  YCTAaHABIMBAIOTCS  BOJIM3H
MUKPOITPOIIECCOPHOM aImapaTyphl,

* MHUTAHHE DICKTPOMEXAHUYECKUX YCTPOHUCTB M MUKPOIPOIIECCOPHBIX YCTPOUCTB
BBITIOJIHAIOT C Pa3HBIX (PUAECPOB.

N.5.9 IlpoexTHble peunieHus MO 00eCHeYEHUIO KAYeCTBA 3IJIEKTPONUTAHUA
NMOCTOSIHHBIM TOKOM BTOPHYHOT0 000PYy/10BaHMS.

N.5.9.1 JIns obecrnieueHrs] KAYECTBEHHOTO AJIEKTPONUTAHUS MOCTOSHHBIM TOKOM
OPUMEHSIOT MOA3apsAHbBIE YCTPOMCTBA, 0OecCneynBalolie ypOBEHb IMYyJbCAllMil MEHee
2,5%.

N.5.9.2 Iluranue MII ycTpOWCTB, YYyBCTBUTEIBHBIX K JJICKTPOMArHUTHBIM
oMeXaMm, OCYIIECTBIISIOT OT OTACIbHBIX (PUIECPOB.

1N.5.9.3 KaGenu ceTu MOCTOSHHOTO TOKA, MPOXOMASIINE B PaCIpPEACIUTEILHOM
YCTPOWCTBE, MPOKIAABIBAIOT C SKPAHOM UM OPOHEH.

1N.5.9.4 Bpems otkmoueHuss Onmszkoro K3 MeHbIE AOMyCTUMOTO BpPEMEHH
nepephiBa MUTaHus TepMuHaioB (S50mc).

N.5.10 IMpoekTHbIe penleHUs] MO 00eCNEeYEeHNUID) KA4eCcTBa IJIEKTPONMUTAHUA
nepeMeHHbIM TOKOM BTOPUYHOT0 000Py/10BaHMS.

st obOecrieueHHsT KAue€CTBEHHOI'O  JJIEKTPONMUTAHUS TIEPEMEHHBIM TOKOM
NPUMEHSIOT CIEAYIOIINE TEXHUUECKUE PEIICHUS

1.5.10.1 ITpumensitoT cuctemy saektporutranus TN-S.

N.5.10.2 TIlpumeHSIOT  CHUCTEMBI  TapaHTUPOBAHHOIO  OecrepeboitHOTo
anekTponuTanus Ha 6a3ze UBII.

N.5.11 IIpoekTHBIE penieHusl MO 3a1IUTE 0T KOHAYKTUBHBIX NOMeX.

N.5.11.1]{n4 3amMThl OT KOHAYKTUBHBIX MTOMEX OT BHEIIHUX 3JEKTPOMATHUTHBIX
MOJICH MPUMEHSIOT SKPAaHUPOBAHHBIE KaOeH.

1N.5.11.2 ]Ing 3ammTshl OT B3aMMHOTO BIMSHUS II€TIEH Pa3NUYHOTO Ha3HAYCHUS
MPUMEHSIOT CIEAYIONINE TEXHUYECKUE PEIICHUS:

- CWIOBble KalOeaM W KOHTPOJIbHbIE KaOeau BTOPUYHOTO O0OOPYAOBAHUS
MIPOKJIA/IBIBAIOT B PA3HBIX KaOEIbHBIX KOpoOax, mubo Ha paccTossann He MeHee 0,25u.

- B OJIHOM KOHTPOJBHOM KabeJie He MPOKIaAbIBAIOT LIENH, IO KOTOPHIM MepeatoT
CUTHAJIbI PA3JIMYHBIX TUIIOB;

- HE MPUMEHSIOTCS JJIA Nepeladyd OJTHOTO CUTHAJA >KUJIbI Pa3HbIX KOHTPOJIbHBIX
ka0enen.

N.5.12 ABTopckuii HaA30p 32 BBLINOJHEHHEM NMPOEKTa U NMPUEMO-CAATOYHbIE
HUCHIBITAHMS.

N.5.12.1 TlpenycMoTpeHO TIpOBEAEHHUE H3MEPEeHH il KoHTpoias OMO B
MIPOIIECCE CTPOUTENLCTBA MOCTAHITUH.

N.5.12.2 Tlocne 3aBepiieHHss MOHTaKHBIX paOOT MPOBOAST MPHEMO-CAATOUHBIC
UCTIBITAHUST B COOTBETCTBHH C «METOAWYECKMMH YKa3aHUSAMH TI0 OIPEICICHHIO
ANIEKTPOMATHUTHBIX OOCTAHOBKM M COBMECTUMOCTH Ha DJJICKTPUYECKUX CTAHIUSAX U

noxacranimsax». CO 34.35.311.2004.
133



Ha TIC ycranaBnmuBaror MII yctpoiictBa pupmer General Electric. Pesynbrats
PACUYETHBIX 3HAYECHHUI YPOBHEU JIEKTPOMArHUTHBIX BO3JACHCTBUI U CTEIIEHU KECTKOCTH
ucnbiTanuii MI1 ycTpoiicTB Ha TOMEX0YCTOHYMBOCTD NMpUBEACHBI B Tabumie 1.4,

PacueTrHble 3HaU€HUST YPOBHEHN DIEKTPOMArHUTHBIX BO3JCUCTBUMN U CTEIICHU
*KecTKoCTH ucnbitannid MII yerporicts

Taomuma 1.4

10).

Ne OIEeKTPOMarHUTHOE Buj ucnibitanuit PacueTtHoe Ycnosus
n/m BO37elicTBHE Ha MIOMEX0YCTONYNBOCTh 3HaueHue/ OMC
CTCIICHDb X KCCTKOCTHU
WCIIBITAHUI

1. | Hanpsoxenus WcnpiTanus snekTpudecKkoin 180@/200(B BBITIOJIHEHBI
MIPOMBILIIEHHOU MIPOYHOCTH W30JISUN
vyactoTel npu K3 Ha | (HampspkeHue B
3eMIIIO. YCTAaHOBHMBIIIEMCS PEXKUME).

FOCT 30328 (MK 255-5).

2. | UmnynbscHBIC Ha YCTOWYUBOCTD K 2,5xB u 1xB/ BBIIIOJIHEHD,
IIOMEXH, KOJIe0aTeIbHBIM 3 CT. XKecT. HE00X0INMO
BO3HHUKAIOIIME TMPH | 3aTyXaAIOIIUM ITOMEXaM: (2,%B MIPOBECTU U3MEPEHUS
KOMMYTAaITHSX - OINHOYHBIX, cuH(pasznoe , kB | mocie
CUJIOBOTO - IOBTOPSIOLIUXCHL. npoTUBO(a3HOE) | CTPOUTEIHCTBA
O60py,HOBaHI/I5[ u K3 | TOCT P 51317.4.12 NIOK 61000-

Ha IIEPBUYHOMN 412).
CTOpOHE.

3. | UmmynecHBIE Ha YCTOWYUBOCTH K BBIITOJTHEHBI
IIOMEXH OT TOKOB | MUKPOCEKYH/IHBIM
MOJIHUH. MMITYJIbCHBIM rnoMexam 4xB/

GOJIBIIION SHEPTHUN. 4 cr. kecr. (4¢B)
I'OCT P 51317.4.5 MBK 61000-
4-5).

4. | MarautHsble nosist | Ha YCTOWYUBOCTH K 10A/m/ BBIITOJTHEHBI
MPOMBIIIIEHHOM MarHuTHOMY oo | 4 cr. xect. (30A/m
Y4aCTOTBHI. IIPOMBIIIIIEHHON YaCTOTHI. matensHo, 300A/m

TOCT P 50648 WDK 61000-4-| KPaTKOBPEMEHHO)
8).
B KPY 20A/m
COOTBETCTBYET
Acr. xect. (30A/M
nnurensuo, 300A/m
KPAaTKOBPEMEHHO)

5. | DnekrpomarautHeie | Ha YCTONYUBOCTD K BBITTOJTHEHBI
oJIst U3JIy4aeMbIM
pPaguo4acTOTHOTO PaauoYacTOTHBIM 3JIEKTPO- 0,1B/m/

JMana3oHa. MarHUTHBIM MOJISIM. 3 cr. xecr. (10B/m)
roct P 5131743 (3K
61000-4-3).

6. | UmmynbcHbIE Ha YCTOWYHUBOCTH K 50A/m BBITIOJTHCHBI

MarHUTHBIE MOJIS. UMITYJIbCHOMY MarHUTHOMY COOTBETCTBYET
OJTIO. 3cr. xecr. /
I'OCT P 50649 MDK 61000-4- HE YKa3aHo
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No DIEeKTPOMarHuTHOE Bun ucnerranuit Pacuetnoe VYcnosus

/a0 BO3IEHCTBHE Ha TOMEX0YCTOWINBOCTh 3Hauenune/ OMC
CTETIeHb KECTKOCTH
UCIIBITAaHUI
7. | Pa3psgs Ha YCTOMYUBOCTD K 1xB/ BBITIOJTHEHBI
CTaTUYECKOTO paspsaam CTaTHYECKOI0

3cr. xecr. (6xB
KOHTAaKTHBIH, 8kB
BO3IYLIHbIN)

DJIEKTPUYECTBA. DJIEKTpUYECTBA.
I'OCT P 51317.4.2 ¥13K 61000-
4-2,M5K 60255-22-2).

8. | HanocekyHmHbie Ha YCTOMYUBOCTD K BBIIIOJTHEHBI
HMITYJIbCHBIE IOMEXHU | HAHOCEKYHTHBIM 4 cr. sxecr. (4xB,
OT MMITYJIbCHBIM [IOMEXaM. 2xB)

AIEKTPOMEXaHUUECK TI'OCT P51317.4.4 MDK 61000-

HX YCTPOHCTB. 4-4,MDK 60255-22-4).

9. | KauectBoO Ha ycroiunBocTh K BBITTOJTHEHBI
ANEKTPOIUTAHUS IyJbCALUAM 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 YCTPOHCTB pesieifHOM 321U ThI HA
aeicryromieil moacranuuu S00xkB

N.6.1 KpaTkas xapakTepuCcTHKA 00beKTA.

[Toxcranmust otkpeitoro Trma 500/220/110/6B, Ha TeppuTOpUH KOTOPOM
pacnosioxxersl OPY-110kB, OPY-22(xB, OPY-500«B, 3nanue I'lIlY, 3nanne mam3zana,
B KoTopoM pacnoiosxkeH PII-500B.

Ha I[1C ycTraHaBIMBarOT CIEYIOUIUE TEPMHHAIIBL:

¢bupmsr ABB: FOX 515 -mynbTHmiekcop;

dupmer Simiens: Siprotec 7SA52, 6MD66e3epHbie 3ammTel, Siprotec 7SD5 -
OCHOBHBI€ 3aILIUTHI.

Cxema pacopenyctpoiictBa 50kB - naBe paboune cHUCTeMBbl IMIMH C JBYMS
BhIKIIFOYaTeIsiMu Ha nipucoearnerre. Or OPY-500«B orxoasaT 3 BO3AyIIHBIE TUHUH.

Monnuesamuty OPY-500 kB ocymiecTBiasiOT MOJHHEOTBOJAaMH Ha TMOpTajax u
OTJICIBHO CTOSAIIMMUA MOJHHEOTBOJAMH (IIPOKEKTOPHBIC MAYThI).

ITpoknanka kabenei 1enel HanmpskeHUs, Toka U ynpasieHus o OPY-50kB no
PII[-500 kB BbImosHEHA B CYNIECTBYIOMIMX KaOENbHBIX KaHaiax Ha riayouHe 1 m. [ns
neneil HampsbkeHuss u ympaBienus BB 50kB  mpumensiior  cyimecTByromme
KOHTposbHbIe Kabemu. Jlns mueneit Ttoka 50kB BJI M  mposnokeHbl HOBBIE
SKpaHUPOBAHHBIE KOHTPOJIbHbBIE KaOeIu.

VYerpoiictBa  P3A  nmuTaroTcs  NOCTOSHHBIM — ONEPAaTHUBHBIM ~ TOKOM — OT
akKkyMynaTopHbix Oatapeit Ab-1, Ab-2, ycranoBnennsix B 31anuu PII[-500«B.

Pacuetnbie 3Hauenuss TokoB onHodaszHoro K3 na mmuax 500 kB mus IIC
COCTABJISIIOT:

B mecte K3 - 7kA;

B netitpans T1 - 0,4A,;

B neditpans T2 - 0,2'KA.
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VYaenbHOE CONPOTUBIEHUE TPYHTAa p TPUBEACHHOE K ABYXCIOWHOW MOJEH
cocTtarseT (¢ y4eToM mpoMep3aHusi B 3SMMHUHN MIEPHOI):

P BepxHero cios - 2000m-M, ToHA BEPXHETO ¢i1os - 1,5M,

0 HIDKHETO ¢J10s1 - 850M:-M.

N.6.2 Pe3yabTaThl onpeaeaeHusi 3J1eKTPOMATHUTHOM 00CTAHOBKHU

JlnarHoctuka 3a3eMJISIIOIIETO0 YCTPOMCTBA MPOBOJAWIACH B COOTBETCTBUHU C
«MeToauYecKUMU YKa3aHUSIMU TI0 KOHTPOJIIO COCTOSIHMS 3a3€MJISIOIIMX YCTPOWCTB
anekTpoyctaHoBok» PJ] 153-34.0-20.525-00.

B pesymprare oOciemoBaHus Oblla COCTaBlIGHa WCIOJHUTENIbHAS CXeMma
3a3emrstrolero ycrpoiictsa stueiiku BJI 50kB (mpuBeneHa Ha cxeme).

BrlisiBiIeHBI Criemytonue He0CTaTKY

*ComporuBnenne cBsi3u KC wu arperatusix mkagos BB, TH BJI 50kB M
npesbimaroT 0,050Mm.

OmnpeneneHre IEKTPOMAarHUTHON OOCTAaHOBKM MPOBOJUIOCH B COOTBETCTBUU C
«MeToauYecKUMH YKa3aHUSIMU IO OINPEACIICHUIO 3JEKTPOMArHUTHBIX OOCTAHOBKU H
COBMECTUMOCTH Ha JJIEKTpUUECKUX cTaHmusax u moxactaHuusx» CO 34.35.311-2004.
PesynbTaThl paboThl mpuBeaeHs! B [IpoTokomax 1-12.

N.6.2.1 Bo3aeiicTBUe TOKOB U HANPSKEHWH NMPOMBINLIEHHONW YaCTOThI NMpPH
KOPOTKOM 3aMbIKAHUU

Pe3ynbpraTel n3MepeHuil U pacuetoB npuBeAeHsbI B [IpoTokoie 1.

[Ipu K3 na KC n.M OPY-500«B ypoBHU HampspkeHUi, BO3AECHUCTBYIOIIMX Ha
M30JISIIII0 Kabenei, ¥ TOKOB MO 3a3eMJICHHBIM C 00€MX CTOPOH dKpaHaM KOHTPOJBHBIX
Kabenel TPEeBBICAT JOMYCTUMBIE 3HAUCHUS.

[Ipu K3 Ha ocranbHoM obopynoBannu .M OPY-500B ypoBHU HampspkeHUH,
BO3JICHCTBYIOIMNUX HA W3OJSIMI0 Kabenew, U TOKOB MO 3a3eMJIEHHBIM C 00€UX CTOPOH
AKpaHaM KOHTPOJIbHBIX KaOelsiel He PEBBICIT IONYyCTUMbIEC 3HAUCHHUS.

N.6.2.2 HNmnyJbcHbIe TOMEXH, CO031aBaeMble TEPBUYHLIMHM IeNsAMHU B
HOPMAJIbHBIX U ABAPUHHBIX PeKUMAX

1.6.2.2.11iMnynbcHBIE TTOMEXH, CBSI3aHHbBIE C TTOABEMOM MOoTeHIInana 3.

Pe3ynbTaThl u3MepeHuit U pacuetoB npuBeAeHbl B [IpoTokorie 2.

Jlist onpeneneHuss ypoBHS — HMMIYJbCHBIX MOMEX BO BTOPUYHBIX IEMSAX H3-3a
noabeMa noteHuuana Ha 3Y npoBoguiuck umurtanuu BY cocrasnstomeit Toka K3 Ha
3emito Ha OPY-500«B. M3mepenne nomex mpu umurtanuu BY coctaBnsromei Toka K3
BbIONHsIMCh B 1ensax P3A na PII. N3mepeHHble 3HAaY€HHS] MEPECUUTHIBAIUCH K
peasibHOMY TOKy K3, ompeneneHHOMy myTeM pacdeTta o mporpamme «Interference.
Pacuetnoe 3nauenne BY cocrasisroneii Toka K3 na OPY-500«B cocrasuino 3,5A.

NMiynbCHBIE TOMEXHW, BBI3BAHHBIE TMOJABEMOM IMOTEHITMANA  3a3€MIIATEII,
MIPEBBICAT JOMYCTHUMbIE 3HauY€HHs B Lensx HanpsbkeHus npu K3 wa TH 1.B Ha OPVY-
S500B.

1.6.2.2.21 My bcHBIE U3JTy4aeMble TIOMEXH.

Pe3ynbraThl u3MepeHuit U pacuetoB npuBeaeHbl B [IpoTokoe 3.

OnpeneneHrue ypoBHEH HMMIYJIbCHBIX H3Iy4aeMbIX IOMEX MPU KOMMYTAILMIX
cuioBoro obopynoBanus 1 K3 Ha mMHaxX OCyHIECTBISIIOCH P UMHUTALMU C TTOMOIIBIO
HKII-1, a Takke pacyeToM 1o mporpamme «Interference.
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HmmynbcHBIE M3ITydaeMble MoMexXHu Ha TepMuHanax npu K3 u kommyTarnusx Ha
OPVY-500«B He npeBbIIIaoT I0MYCTUMBIX YPOBHEH.

N.6.2.3 UMnyJbCHbIE IOMEXH MPH yIapax MOJTHUM

Pe3ynbTarhl pacuyeToB MMITYJIBCHBIX TIOMEX TPU yAape MOJHUU B MOJIHHEOTBOIBI
Ha TEPPUTOPUHU TIOJICTAHIINH puBeeHbI B [IpoTokone 4 u 5.

[Tpu ynape monuuu B MotHHEOoTBOIbI M1 u M2 nHa OPY-500«B nepenanpsixeHus
B IIEISIX, MPOJIOKEHHBIX IO CYIIECTBYIOIIMM KaOENbHBIM TpaccaMm, MOTYT MPEBBICUTH
JOMYyCTUMbIE 3HAYCHHUS.

[Ipu ymapax monauu B MonHHEeOTBOAbI M1 m M2 na OPY-500«B B03MOXHO
oOpaTHOE MEePEKPHITHE C 3a3eMJISIOLIETO YCTPONCTBA HA KOHTPOJIbHBIE KaOeH.

[Ipu ygape MOJIHUM B OCTaJIbHBIE MOJTHHMEOTBOJIBI MEPEHANPSIKEHUSI HE TIPEBBICAT
JOITYCTHMbIE 3HAYCHHMSI.

N.6.24  DaekrpoMarHuTHbIE 1oJIf " KOHIYKTHBHbIE  TOMEXH
PaIMOYaACTOTHOIO INANA30HA

Pesynbratel m3aMepenuii m pacueroB mpuBeaeHbl B IIporokonmax 7 u 10 m Ha
puc.4.2.

YpoBHU (DOHOBBIX IEKTPOMATHUTHBIX MOJICH paoYacTOTHOrO quana3ona B PII-

500«B He npeBpIAT A0MYCTUMBIX 3HAUCHUIA.

Bomu3u (6voke 2-3v) MEPEHOCHBIX PATUOINECPEIAOIINX YCTPOHCTB MOIIHOCTHIO
6osee 4 Bt HanpspkeHHOCTH DM TI0J1s1 MOYKET MPEBBICUTH JIOITYCTUMBIC YPOBHHU.
YpoBHM KOHIYKTUBHBIX TIOMEX, HABEJCHHBIX IMOJISIMA PaTUOYaCTOTHOTO

nuaria3zona, B 1ensx P3A B PII-500«B He nmpeBbIaloT 10MYyCTUMBIX 3HAUCHHI.

N.6.2.5 MarauTHbI€ N0JIS POMBINIJIEHHON YaCTOThI
Pe3ynbTaThl m3MepeHuii U pacueToB npuBeAcHBI B [IpoTokoie 8.
YpoBau HanpsbkeHHOocTH MarHutHoro moisii SO0l B momemenun PII-50«B B

HOPMAJIbHOM H aBapHﬁHOM PSKUMC HC IPCBBIIIACT AOITYCTUMBIX 3HAYCHUM pInIb: |

anmaparypsl ABB, SIEMENS.

N.6.2.6 Pa3psiabl cTATHYECKOI0 3JIeKTPUYECTBA

Pe3ynbraThl u3MepeHuit U pacuetoB npuBeaeHbl B [IpoTokoiie 6.

YpoBHU 3JEKTpOCTATUUECKOTO ToTeHIMana Tena uenoBeka B PII-500kB ne
IPEBBIIAIOT IOMYCTUMBIE 3HaUeHUs Jy1s anmapatypsl SIEMENS.

YPpOoBHHU 3JIEKTPOCTATHUECKOTO MOTEHIMaa Tena vyenoBeka Ha PII-500«B, moryr
IPEBBICUTH JIOMYCTUMBbIEe 3HadeHus s TepmuHanioB FOX ABB B 3uMHee Bpems mnpu
BKJIIOUEHHOM OTOIJICHUHU.

N.6.2.7 Ilomexu, cBsi3aHHbIE ¢ BO3MYIIEHUSIMU B IeNsIX MUTAHUS HU3KOIO
HANPSIZKEHU S

Pe3ynpraTel n3MepeHuil u pacuetoB npuseAeHsl B [IpoTokoie 11.

YpOBHH myibcallMii B OINEPATMBHOM IIOCTOSIHHOM OIlEpaTWBHOM Toke Ha PIII-
500xB He npeBbIIaoT JOMYCTUMBbIE 3HAYCHUS.

Nmvnynbcubie moMexu nipu K3 u koMMyTanusx B MOCTOSHHOM OINEPAaTUBHOM TOKE
Ha PII[-500«B He npeBbIIaoT A0MYCTUMBIX 3HAUCHUH.
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N.6.2.8 UMmnyibCHbIe MATHUTHbIE TOJISI

Pe3ynbraThl u3MepeHuit U pacuetoB npuBeAeHb! B [IpoTokoie 9.

HanpsikeHHOCTh MMITYJIBCHBIX MAarHUTHBIX moJied B momemeHusix PII[-500kB e
IPEBBICUT JIOMYCTUMBIX 3HAUEHUM, COOTBETCTBYIONIMX 4 crenenu xectkoctu no 'OCT P
50649.

N.6.2.9 B3aumHoe Biansinue kadeei

Pesynbrarel usmepennii npuseaensl Ha puc.4.4u B [Ipotokone 12.

YpoBHM HABOJOK MPOMBIIUIEHHON YacTOTHI B KOHTPOJBHBIX KaOemsx Ha PIII-
500«B He mpeBbImaOT 3HaYEHUH, COOTBETCTBYIOMMX 3 cTeneHu kectkoctu o ['OCT P
51317.4.16.

N.6.3 [IpoexTHbIE pemieHus no odecneyenuro IMC

N.6.3.1 BpinoaHUTh NPOKIAAKY JOMOJTHUTENbHBIX 3a3€MIIMTENCH U 3a3eMIISIOLIUX
IPOBOJHUKOB, KaK yKa3aHO Ha CXEMe.

N.6.3.20xpanbl KOHTPOJIBHBIX Kabenel mneneit TT 3a3eMisiTh ¢ IBYX CTOPOH IpHU
MOMOILM CHENUATBHBIX 33)KUMOB, XOMYTOB WJIH MANKH.

1N.6.3.3 M3MeHuth Tpacchl KOHTPOJbHBIX Kabeneir Ha OPY-50kB Bo3zne
MoTHUENTpueMHUKOB M1 u M2 unu Bo Bce 1enu, 3axojsiiue Ha TepmuHaibl ¢ OPY-
50kB, ycranoButs OITH.

1.6.3.4 3anpetuth wucnonb3oBanue BOMM3m MII ycrpoiicte (Ommke 2-3um)
MEPEHOCHBIX PaJHOIepealoNInX YCTPOMCTB MOIITHOCTRIO 4BT 1 Ooree.

1.6.3.5 3aMeHuTh MOKpBHITHE TOJIa OKOJO MECTa yCTaHOBKM TepmuHaioB ABB
FOX nHa aHTHCTaTHYeCKO€ WK paboTaTh ¢ TEPMHUHAIIAMH B 3a3eMJISIONMINX Opacierax,
WJIM TIOJTyYHUTh MOJTBEPKIACHHUE Y MTPOU3BOAUTENS O BO3MOKHOCTH PabOThI TEPMUHATIOB
MIPU BO3AEHUCTBHUU Pa3psI0B CTATHUYECKOIO 3JEKTPUUECTBA, COOTBETCTBYIOIIUX 4 CTENEHU
xectkoctu o 'OCT P 51317.4.2.

N.6.3.6 3anpocuTh y  NOpPOU3BOAUTENS  JAaHHbIE 1O  HUCHBITAHUIM
MUKPOIPOLIECCOPHOM arapaTypbl Ha CIEAYIONINE BUAbl BO3/ICHCTBHIA!

Jlns annaparypel ABB, Siemens:

o 'OCT P 50649 -ue menee yeM 110 4 CTEIIEHN KECTKOCTH,

o 'OCT P 51317.4.16 ue meHee, yeM 110 3 CTEIIEHH KECTKOCTH.
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MNPOTOKOJI Nel
Toxu ¥ HaNpsiZKeHUs MPOMBILIVIEHHON YaCTOTHI IPH KOPOTKOM 3aMbIKAHMHU HA 3€MJII0

PaC‘IeTHO'aKCHepHMeHTaHBHBIe HOHYCTHME:IQ YpOBHH
Ne BO3JICUCTBUS BO3ACHCTBHA
kabers, T Mecto Hawnbomnbiiee Haubonbmit Bpems Hawubomnbiiee HawnGonb it
pacca kabemnst | MPHITOKESHUS s BriBoab! Pexomenpanuu
anmapar Bo3aciicTaus | MATPKCHHE Ha | TOK B OKparie, BO3JCHCTBYSA, C | HalpsDKCHHE | TOK B 9KpaHe,
ypa kabele uim 000IJI0YKe WITN Ha kabeye wim | 00OJOYKE WK
ammaparype, OpoHe kabes, ammaparype, OpoHe kabes,
kB A kB A
OPY-500xB
(mox K3 TxA, neimpanu mpancgopmamopos 0,67xA)
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 nHopme -
e PY-50«B | anue BJI
50B M
1. | Temneparypa Bo3yxa -5°C BnaxnocTh 80 % ATmochepHoe 737
BO3/yXa JIaBJICHUE MM.PT.CT.
2. | smepenus npoBeieHbl NpubopaMu THIIA KJ3-1 3aBOJICKON HOMEP 17/27 JlaTa OBEPKU 14.02.2007
3. | Pacuersl mpoBeeHbI O MporpaMmme OPY-M 2.1.20 No peructpanuu | 2002611768 Ot 15.10.2002

3akIrouyeHue:

[Tpu K3 na KC BJI Mertumuackas OPY-500«B ypoBHu HanpspkeHHi, BO3IEHCTBYIOMIUX HA U30JSIITUIO KaOenei, 1 TOKOB

10 323eMJICHHBIM C 00€HUX CTOPOH SKpaHaM KOHTPOJIbHBIX Kabene MpeBBICAT AOMYCTHMbIC 3HAYCHHUS.
[Ipu K3 Ha ocramsHOM oOopynoBanuu BJI Merrummackas OPY-500kB ypoBHHM HampspkeHHM, BO3ICHCTBYIOIIMX Ha

U30JSUI0 Kalenel, U TOKOB IO 3a3eMJICHHBIM C 00EUX CTOPOH dKpaHaM KOHTPOJBHBIX KaOesei He MPEBBICAT JOMYCTHMbIC

3HA4YCHHA.
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ITPOTOKOJI Ne2
HNmnyJibcHBIE IOMEXH, BLI3BAHHBIE NOALEMOM MOTEHIMAIA 3a3eMJIU TSt

PacuerHo- Crenesb
Ob6opyno- Nmuranus BY cocrasisitomeit Toka K3 JKCIEPUMEHTAIbHBIE JKECTKOCTH
Bun BaHUE, BO3JICHCTBHS HCIIBITAHHH,
" . BriBoas! Pexomenmarun
nernei OTKy/1a Tok Zinamoop | HawuGomnbmree (unum gomycTUMBbIit
enu 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 nopme -
TH TH Y 2,8 1 5 30 3,5 0,6 2,5 B nopme -
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 | B0 T CH 3,0 1 4 60 3,5 0,2 2,5 B HopMe -
HHS
ITomexa nudPpepenumnanbHOro BUIA
IH TH 1. 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 nopme -
Pexonc us
ITH TH n. B 2,3 1 9 5 3,5 5,3 1 [IpeBsimiaeT HopMy 3TSI,)YKH
Lenu
BB 2 CIII 1. 2.5 1 4 50 3,5 0,3 1 B Hop™me -
OTKJI-SI
wenn | BB1CHIL 1 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 mpoBeieHbl 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-3KCTIEpUMEHTATBHBIC BO3JCHCTBHS Crenenp
Koodbpr- JKECTKOCTH
Tpacca e Ipu K3 UCTBITaHUH,

Kabens HDOKIATKH LIUEHT (1

(Bup P A DKpaHu- HaunGomnbmiee HawnGonbimee . BriBobI PexoMeHgamu

N kabemst (Ne JOIYCTHMBII
nenei) pOBaHus, Bun HanpspKEHHe Ha HanpsDKEHHE Ha
TpPacchl) M Mecto K3 N YPOBEHB
0.e. KOMMYTali1 YCTPOMCTBE, YCTPOMCTBE, .
BO3/I€iCTBYS,
kB kB
kB)
1 2 3 4 5 6 7 8 9 10
PIHI-500 kB

TH,

TT, BJIM -

LEenn PII] - 60-100 BCE 0,2 BCE 0,3 2,5 B nHopme -
ymnpasn | 500B

CHUs
1. | Temneparypa Bo3mayxa 5°C BiraxxHocTh Bo3myXa 75% ATMochepHOe TaBiIeHUe 737

MM.PT.CT.

2. | smepenus npoBeieHbl NpuOopaMu THIIA NKII-1 3aBOJICKON HOMEP 33/33 JlaTa OBEPKU 14.02.2007
3. | Pacuersl mpoBeeHbI MO MporpaMmme Interference 2.2.61 | Ne perucrpanuu 2004610419 Ot 11.02.2004

3akIrouyeHue:

YpoBHU HMIYyJIbCHBIE H3Ty4aeMble MoMexu Ha TepmuHanmax npu K3 m kommyranmsx Ha OPY-500kB e mpeBbimaror

A0IMYCTUMBIX 3HAYCHMUI.
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I/IMlIyJIbCHbIe H3Jy4YaeMbl€ ITIOMEXH, BbI3BAHHBIC YAapaMHi MOJIHUH

ITPOTOKOJI Ned

Crenens
Tpacca Koappunumenr HawuGomnbnree HawuGomnbnree KeCTROCTH

[POKJIAIKH UCBITAHUH,
MOJIHHEOTBOJ 9KpaHUPOBAHUS, HampsHKCHUE Ha HaNpsHKCHUE Ha . BeiBobI Pekomenpanuu

kaoess (Ne o (wmu oIy CTUMBIH

0.€. kabene, kB yCTpoHcTBe, KB
TPACCHI) YPOBEHB
BO3IeiicTBHS, KB)
PIII-500xB
biaiiumii W3meHunThb Tpaccel kadenein
M1, M2 KabenbHbIH 60-100 15 15 5,0 [IpeBbiiaer HOpmy o
nnu ycraHoButh OITH
KaHaJ

Baxaitmumii

OCTaJIbHBIE KaOeIbHbIH 60-100 4 4 5,0 B nopme -
KaHaJ
o 737
1. Temrmieparypa 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 O 15.10.02 -
3akaroueHue: [Ipu ynmape momamm B MosHHMEeOTBOARI M1 m M2 nHa OPY-500«kB mnepenanpspkeHuss B IEMAX, IPOJOKEHHBIX TI0

CYIICCTBYIOIIIUM KaOeIbHBIM TpacCaM, MOTYT IPCBLICUTH NOITYCTUMBIC 3HAYCHUS.
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MMPOTOKOJI Ne5
NMnyabcHbIe HANIPSIZKEHUS, BO31CHCTBYIOIHE HA KOHTPOJIbHbIE Ka0eJu U 000py10BaHue NP yIapaxX MOJHUU

TLIHTebHOCTS Hawubonbniee Jomyctumslit
Ne monHue- Tpacca npokinanku kadenei Tox MonHuH, HalpPsKEHUE YPOBEHb
¢ponTta, . BriBogs! Pexomenmanun
IIPUEMHMKA (Ne Tpaccer) KA MKC Mexay 3Y u BO3JCUCTBUA,
kabenem, kB kB
. Pexoncr us 3Y.
MOJIHUEOTB bimxkaitmas [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 % ATMocdepHoe naBieHune MM7§T7CT
2. | V3mepenust npoBeeHbl NpUOOpaMu TUIa C511 3aBOACKON HOMEP 24/63 JlaTa HOBEPKU 14.02.200¢
3. | PacueTsl mpoBeeHHI 10 IpOrpaMMme OPY-M Ne perucrpain 2002611768 Ot 15.10.2002

3aKIroyeHue:

YCTpOICTBa Ha KOHTPOJIbHBIE KaOelu.

[Ipu ynapax monuuu B MoiHueoTBoAbsl M1 u M2 na OPY-500«B B03MOXHO 0OpaTHOE MEPEKPHITHE C 3a3eMIISIOILETO
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IMPOTOKOJI Ne6
DJIEKTPOCTATHYECKHUII MOTEHIUAJ TeJIa YeJI0BeKa
N3mepenus PacuetrHO-3KCTIEpUMEHTANILHOE 3HAUCHUE CTeneHn
Haubons- JKECTKOCTH
[oTenmy- it HCIIBITAHUH
[omeuenue T OKpEITI Bnax- Temnepa- | an Ha Tene Bax- Temnepa- | moreHuu- S e BeiBosbt Pexomenauuu
noJja TUMBIU YPO-
HOCTh, % | Typa, °C | uenoBeka, | HOCTh, % | Typa, °C an Tena BOHE
kB YEeJIOBEKA, | BO3NEHCTBUS
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 paboTath ¢
TCPMHUHAIaMU B
ABB 323 MIISIFOIIUX
Opacnerax
PIII-500
KB [Tapxet 80 23 0,3 20 +25 10 15 B HOopM™mE -
TepMUHAI
bl Siemens
1. | TemmepaTtypa Bo3mayxa -5°C BraxnocTs Bo31yxa 80 % | AtmocdepHoe naBnenue | /37MM.pT.CT.
2. W3mepenus mpoBeieHbl TpUOOpaMu THIIA C502 3aBOJICKOI HOMEp Ne6940 JlaTa OBEPKU 2007
3. PacudeTsl mpoBeieHbI 10 Mporpamme - No perucrpanun -
YPOBHU 3JIEKTPOCTATUYECKOTO MoTeHImana tena yenopeka Ha PII-500kB, MoryT mpeBBICHTH JOMYCTHMbIE 3HAUYEHUS IS

3akJoueHue:
tepmuHanaoB FOX ABB B 3uMHee BpeMs 1py BKJITFOYCHHOM OTOTUICHHH.

144



ITPOTOKOJI Ne/

3ﬂeKTp0MaFHHTHbIe MOJIA PaAuo4YacTOTHOTO AMalla3oHa

CreneHb
JKECTKOCTH
Hanbonbwas HCIBITAHUH
YactoTa, MI'11 HaIpsKeHHOCTb, . BriBoasl Pexomennmanmu
B/n (vm oIy CTUMBIN
YPOBCHB
BO3IeiicTBIS, B/M)
don
25-1000 0,01 | 10 | B Hopme | -
1 Temmneparypa Bo3ayxa 5°C BiaxHocTth 80 % ATtMocdepHoe 737
’ BO3/yXa JIaBJICHHE MM.PT.CT.
Wsmepenns mpoBeICHBI AKTAKO
2. I 1?460 aME Tmfa M AKC- | 3aBojackoit HOMep 2505829 JlaTa OBEPKHU 2007r.
PHOOp 1201
PacyeTsl npoBeneHs! I1
3. ¢ enpor%(;;ﬁz ° - Ne peructpanuu - - -
3aKIIIOYEHHE: YpoBHE (OHOBBIX 3JICKTPOMATHHUTHBIX TOJEH PaJMOYaCTOTHOTO JHANa30Ha He

MPCBLIIAIOT AOITYCTUMBIC YPOBHU.

IMPOTOKOJI Ne8
MarHuTHbIE M0JIA MPOMBIILJICHHON YaCTOThI
CreneHb
KECTKOCTHU
HawnGounpmas .
MecTo u3mepeHus, WCTIBITAHUIN
HaNpsH>KEHHOCTb, . BriBoabl Pexomennanuu
pacuera Alu (nm JOTTyCTUMBII
YpOBEHB
BO3EHCTBUSA, A/M)
HopmanbHblii pesxum
PIII-500«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 Temnepartypa Bo3nyxa 5o Bnaxzocts 80% AtmocdepHoe 737
BO31yXa JaBJICHHUC MM.PT.CT.
2. M3mepenns nposeacHe! NTIM-203 | 3aBojckoii HOMEp 17/27 nara mosepku | 14.02.2007
npubopamu Tuma
3. PacueTsl IMMPpOBEACHBI 11O _ No perucTpaiuu _ _ _
Iporpamme
3aKJI04YEHHUE! VYpoBHH HampspkeHHOCTH MarHutHoro mosst SO B momemiennu PII-500«B

(Mecto ycranoBku TepmuHanoB ABb, Siemens)s HopMalbHOM M aBapHITHOM
PECKUMCE HC MPCBBIACT AOIMMYCTUMBIX 3HAYCHUM.
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MMPOTOKOJI Ne9
HNmnynbcHble MATHUTHBIE MO

Crenenn
Mecrto HawnGonburas )KeCTKOCTI/‘IJ
VcTOYHMK TOJIs U3MEPEHH, HAIIPSKEHHOCTD, HACIBbITAHUA BbIBOIBI PexoMeHaumu
pacuera AlM (vmu oy CTUMBIH
YPOBEHb
BO3JIelicTBYs, A/M)
[IpoBeputh
PII[-500«B CooTBeTCcTBYE | BO3MOXKHOCTD
MOJTHUEOTBOJ]
oL Ha MeCTO T4cr. paboTsl
YCTaHOBKH 150 4CT. )KECTKOCTH | )KECTKOCTH 110 |  amlmapaTypsl
TEPPUTOPUHU
TcC TEpMHUHAJIOB I'ocT P NPy TAaHHOM
ABbB, Siemens 50649-94 BUJIE
BO3JICUCTBUA
737
Bnaxnocts AtmochepHO
1. Temmepatypa Bo3ayxa -5°C 80% (ep MM.pT.C
BO3/IyXa € JIaBIICHHE T
N3mepenns npoBeIeHbl 3aBOJICKOU
2. P POBCA - 1 - JlaTa IOBEPKHU -
npubopamu THIA HOMEp
3 PacueTsl npoBeneHsI 1Mo Ne
] Iporpamme perucTpanuu
3akaroueHue: YpoBHH HMMITYJIBCHBIX 3JIeKTpoMarHuTHeIX moseii B PII-50kB  (mecto

ycTaHOBKHM TepMHHAIOB ABB, SiemensyooTBeTcTBYIOT 4 CTENEHH KECTKOCTH 10
['OCT P 51317.4.16.

IMPOTOKOJI Ne10
KonaykTuBHBIEC IOMEXH PAIMOYACTOTHOIO JHANA30HA
CTGHGHL JKECTKOCTU
HanGonbiee HCIBITAHUN
Bun ueneit, ycrpoiictBo (unu Oy CTHUMBIN BriBoas! Pexomenmarun
HamnpsikeHnue, B M,
YPOBEHB BO3JECHUCTBUS,
B)
PIII-500 xB
Henu TH, TT,
npasieHusa BB,
yrp 1,0 10 B Hopme -
MMOCTOSIHHOT'O
ONEPATUBHOI0 TOKA
BrnaxsaocTh ATtMocdepHoe 737
1. TemmepaTypa Bo3ayxa -5°C 80% p MM.PT.CT
BO3/yXa JaBJIICHUE
H3mepenns npoBeaeHbI Fluke 3aBOJCKOMN DM01008
2. P PoBell A JlaTa TIOBEPKHU 2007T.
pudOpaMu TUTIA 199C HOMED 0
3 Pacuertsl npoBeneHsl 1o i Ne i
' porpamme perucTpanuu
3akiroueHue: YpOBHM KOHAYKTHMBHBIX NOMEX PaJMOYaCTOTHOIO Auarna3oHa B uensx TH,

TT, ynpaenenus BB, mocrosHHoro omeparmBHoro Toka 3amut BJI 50kB
MBITI/IH_II/IHCKa}I HC NPCBLIIIAIOT JOMTYCTUMBIX 3HA4YCHUH.

IMPOTOKOJI Nell
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KOHI[yKTI/IBHbIe MOMEXH B LIeNAX MOCTOAHHOIO OIIEPATUBHOI0 TOKA

HyﬂbcaHI/II/I B ITIOCTOSIHHOM I/IMHyHLCHI)Ie IIOMCXH B
OIICPATUBHOM TOKEC IIOCTOAHHOM OIICPATUBHOM TOKEC
Crenens P
€KOMEH]T
Bun nenn HaunGonpiumii Honycrumbiii | HauGonbiuee HECTIROCTH BriBozs! arn
HUCIBITAHUHN
YPOBEHb YpOBEHb HanpsKEeHUue, (wtH stonyCTHMbi
mynscanui, % mynabcanui, % kB ypO:eHL
Bo3aeicTaus, B)
OnepaTuBHBIN
6 (ABB 2 (FOX ABB
Tox =22(B 0.4 (ABB) 05 (FO ) | Bropwe | -
15 (Siemens 4 (Siemens)
Ab-1
OnepaTuBHBIN
6 (ABB 2 (FOX ABB
Tok =22(B 1 ( . ) 0,5 ( : ) B nopme -
15 (Siemens 4 (Siemens)
Ab-2
1 Temneparypa Bo31yxa 5 oC BnaxHocTs 80 % ATtmocdepHoe 737
BO3ayXa JaBJICHUC MM.pPT.CT.
Fluke 3aBOJICKOM DM01008
2. Hsuepenns npoBeeHb! A JaTa MOBEPKHU 2007r.
npubopaMu TUIA 199C HOMED 0
Pacuetnl MOPOBCACHLI 11O o _
3. Hporpamme Ne peructpanuu
3aKJII0YEHUE: YpoBHM TynbCcalluii U MMIYJIbCHBIX MOMEX Npu KoMmyTtamusix u K3 B

OMNCPAaTUBHOM MMOCTOAHHOM TOKC HC NPCBLIIIAIOT JOIMTYCTUMbBIC 3HAUCHUA.

IMPOTOKOJI Nel2
B3anmHoe BiusiHue Ka0dejiel HAa HU3KOH YacToTe
Crenenn
JKECTKOCTHU
HauGounbiee M
KaGep (Bug nemu), YacroTa, UCIBITAaHKUI (AITH
o HANpsSKEHHUE, o BriBoas! Pexomennmanmu
YCTPOI/ICTBO KFII B HOHYCTI/IMI)II/I
YPOBEHB
BO3JIeiicTBIsI, B)
PII-500xB
IIpoBepurs
Tlenn pOBCp
CootBercTBYET 3 BO3MOYKHOCTH
OTEepPaTUBHOTO
CT. JKECTKOCTH 10 padoThI
IIOCTOSIHHOI'O 50 6 3CT. JKECTKOCTH
I'OCT P amnmnaparypsl Ipu
TOKa, yIIPaBICHUS
BB 51317.4.16. JTaHHOM BUJIE
BO3eHCTBUSI
Baaxuocts At™ H 737
1. Temmnepatypa Bo3ayxa 5°C o¢ 80 % ocdeproe
BOSHyX& JaBJICHUC MM.pT.CT.
H3mepenns npoBeneHbl Fluke 3aBOJICKOM
2. P POBEIL & DM010080 | nara mosepku |  2007r.
mprOOpaMu THIIA 199C HOMeEp
PacdyeTsl mpoBeeHs! 1Mo
3. POBE - Ne peructpanuu - - -
porpaMme
3aKIIroYeHuE: YpOoBHHU KOHIYKTHBHBIX IIOMEX HHU3KOW 9aCTOTHI B KOHTPOJBHBIX KaOEIsIx

HC MPCBBIIIANOT 3Ha‘l€HI/If/’I, COOTBCTCTBYIOIIUX

I'OCT P 51317.4.16.

3 CTEelneHn KECTKOCTH II0
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