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HUTHOM coBMecTUMOCTU TexHnueckux cpeacts (TK 30)
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3 Hactogmmii  craHAapT CONEPXWUT AayTEeHTUYHBIM  TEKCT  MEXIYHapOOHOTO  CTaHJIapTa
MBK 61000-4-12 (1995—05), nzna. 1 «DaekrpomarantHas coBmectTuMmocTs (OMC). Yacts 4. MeToas! UCIThITA-
HUIi 1 u3Mepenuii. Pasmen 12. VcniplTaHUS HA YCTOMYMBOCTD K KOJI€0ATEIbBHBIM BOJTHAM» C JOTIOJTHUTEILHBIMU
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4 BBELIEH BITEPBBIE
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BBenenue

Craamaptr MOK 61000-4-12—95 asnsercst yacthio ctannaptoB MOK cepum 61000 cormacHo cienyro-
IIEN CTPYKTYpE:

Yactb 1 OcHOBBI
O6uiee paccMoTpeHue (BBeaeHue, hyHIaMeHTaIbHbIe TIPUHIIUIIBI)
OrnpenereHnst, TePMUHOJIOTHSI

YacTb 2 DiekTpoMarHuTHas 00CTaHOBKa
OrnucaHue 3JeKTPOMarHUTHON 0OCTaHOBKU
Krnaccnpukanms a5ieKTpoMarHuTHOI 00CTaHOBKM
VYpPOBHU 3JIEKTPOMarHUTHON COBMECTUMOCTH

Yactb 3 Hopmbl
Hopwmsr moMexoamuccnm
HopMBbI ToMexoycTOMIMBOCTH (B TOM CTETIEHH, B KAKOW OHU HE SIBIISIIOTCS TIPEIMETOM PaccMOTpe-
HUST TEXHUIECKUMM KOMUTETaMM, pa3pabaThIBAIOIIMMI CTAHAAPTHI Ha TPOMTYKIIHIO)

Yactb 4 MeTobl UCTIBITAHWUT U U3MEPEHUT
MeTtoabl U3MEpeHU it
MeTtoabl UCTIBITAHUT

Yactb 5 PykoBoACTBa MO YCTAHOBKE 1 TTOMEXOMOIaBJIEHUIO
PykoBoncTBa nmo ycraHOBKe
PyxoBoncTea o moMexonogaBlICHUIO

Yactb 6 O611MEe CTaHAAPTHI
Yactb 9 PazHoe

Kaxkmast gacTs mompasaernsieTcst Ha pa3neibl, KOTOPEIE MOTYT OBITh OIyOJIMKOBAaHBI KaK MEXIYHAPOIHBIC
CTaHAAPTHI TNOO KaK TEXHUIECKHIE OTUETHI.

YKa3zaHHBIE CTAaHAAPTHl M TEXHUIECKIE OTYETHI OYIYT OMYOJUKOBAHBI B XpOHOJIOTHMIECKOM TIOPSIIKE U
COOTBETCTBEHHO TIPOHYMEPOBAHBI.

Hacrosmast yacTs mpeacTaBisieT co00il MeXIyHapOTHBIN CTaHIAPT, KOTOPBIM yCTaHABIMBAeT TpeOOoBa-
HUST TIOMEXOYCTOMYMBOCTH ¥ METOIBI MCITHITAHNI TIPUMEHUTENTEHO K KOJIeOaTeTbHBIM 3aTyXafOIIMM ITOMEXaM.
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TOCYIAPCTBEHHBIN CTAHIOAPT POCCUMCKOM @®EJIEPAIIUU

CoBMECTHMOCTD TEXHIYECKNX CPEICTB JIEKTPOMATHATHAS
YCTOMYMBOCTD K KOJIEBATEJIbHBIM 3ATYXAIOIIIUM ITOMEXAM
TpeGoBanus © METO/BI NCIIBITAHMIA

Electromagnetic compatibility of technical equipment. Oscillatory waves immunity.
Requirements and test methods

Jara sBeaenus 2001—01—01

1 O6nacTh npuMeHeHHs

Hacrosmmmit craHgapt pacrpocTpaHsieTcs Ha 3JIeKTPOTEXHIUYECKIE, SIIEKTPOHHBIE 1 paduodieKmpoHHble
M3IeIns M 000pyIOBaHNE (Hajiee B TEKCTE — TEXHUYECKME CPEICTBA) M YCTaHABIMBAET TPEOOBAHMS M METOIBI
UcIbITaHni Texandecknx cpeactB (TC) Ha yCTOMIMBOCTD K BO3ACHCTBIIO Ha HUX B YCIIOBUSIX 9KCIUTyaTall
kosebarenbHbIX 3aTyxatoiux nmomex (K3I1) ciaenytommx BUIOB:

a) ommHOYHBIX K311, BO3HMKAIOIINX B HU3KOBOJIBTHBIX CHJIOBEIX TMHUSX U B IMHUSIX YIIPABICHUS U
curHaym3anuy TC, moyJaronmx 3JIeKTPOITMTaHe OT HU3KOBOJBTHEIX PACIIPEIeTUTEIBHBIX SJICKTPUISCKIX
ceTel M CUCTEM 3JIeKTPOCHAOKEHMST TIPOMBITIUTEHHBIX TIPEATIPUSITHIA;

6) oropsrommmxcsa K311, Bo3HUKAOMINX B OCHOBHOM B CHJIOBBIX TUHUSX U JIMHUSX YIIPaBICHUS U
CUTHAJIM3ALIMA Ha 3JIEKTPUYECKUX TIOJACTAHIMSIX BBICOKOTO (gvuue 35 kB) wm cpemHero (6—35 xB)
HaITpsCKeHMS.

I1 puUMEC€YaHUC— B cootBeTcTBUM C yacToTraMH, paCCMaTpuBa€MbIMU B HACTOALLIEM CTaHAAPTEC, BOSBHUKHO-
BeHue nopTopstomuxcs K3I1 cBa3zaHo co cpabaThiBAHMEM OTHOTO OTAEJBHOTIO BBIKJIIOYATEIS.

Llenpro HACTOSIIIETO CTaHAApTA ABISETCS YCTAHOBICHHWE TPEOOBAaHMI TTOMEXOYCTOMYMBOCTH M OOIIEH
OCHOBBI JIJIST OLIEHKY B JTAOOPAaTOPHBIX YCIIOBHAX KadecTBa pyHKIIMoHnpoBanus TC, mpeaHasHauYeHHBIX UTS
MIPUMEHEHMS B XXWIBIX, KOMMEPYECKHX U MIPOMBITIUICHHBIX 30HAaX, a TAKXKe Ha 3JICKTPOCTAHIIHSIX.

CraHgapT ycTaHABIIMBACT:

- (DOpPMBI MCTTHITATEIFHBIX HATIPSIKEHUI Y TOKOB;

- CTETIeHH KECTKOCTH UCITBITAHWIA,

- TpeOOBaHUS K UCITBITATEIEBHOMY 000PYI0BaHUIO;

- pabouwe MecTa I UCTTBITAaHUIA;

- METOIBI UCITBITAHWIA.

Hacrostmii ctanmapT He yCTaHaBIMBAeT UCITBITAHUHN, TIPUMEHSIEMBIX IUTSI KOHKpeTHRIX TC mim cructeMm.
Ero rimaBHoO# 3amaveit BysieTCS obecIredeHre BCeX 3aMHTEPeCOBAHHBIX TEXHMUECKINX KOMUTETOB, pa3pabarhl-
BaIOIIMX CTAaHAAPTHI HA TIPOAYKIINIO, OOIIIMMHK CCHUTOYHBIMY JaHHBIMA. TeXHUYIeCKe KOMUTETHI ITO CTaHOap-
tr3aunu (v nsroroputesn TC) HECYT OTBETCTBEHHOCTD 3a BEIOOP BUIOB M CTETICHEH SKECTKOCTH MCITHITA-
Huit, npuMmeHseMbIx 151 TC.

Yemanoeaennvie nacmoswum cmanoapmom mpebogarus 0oaxicHbL Obimb npuedensvl 6 cmarndapmax Ha TC
KOHKpemHo20 8uda u 6 mexruueckou dokymeumayuu Ha TC.

Tpeboearnus nacmosauweeo cmandapma s64A310Mcs 0043aMeAbHbIMU.

Cooepucanue cmandoapma MK 61000-4-12—95 nabparo npsamvim wpugdmom, 0onoaHumenvHvie mpebosa-
Hus Kk cmandapmy MOK 61000-4-12, ompaxcarouue nompedbHOCMU SKOHOMUKU CIMPAHbL, — KYPCUBOM.
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2 HopmaTuBHBIE CCBHLUIKH

B nacmoswem cmanoapme ucnonv308amst cColAKU HA CAeOYIOUjUe CIAHOapmbi.

TOCT P 8.568—97 locyoapcmeennas cucmema obecneuenus eOUHCMBEa usmepeHui. Ammecmayusi ucnol-
mamenvro2o obopydosarus. OCHOBHbBIE NOAONUCEHUS.

TOCT 13109—97 Daexmpuueckas snepeus. Coemecmumocms MexHUYeCKUx cpedcme neKmpomMasHumHnas.
Hopmbr kauecmea snexkmpuueckoil sHepeult 8 CUCMeMax AeKmpoCcHadICeHUs 00Ue20 HA3HAYeHUs.

TOCT 30372—95/TOCT P 50397—92 Coemecmumocmov mexHuueckux cpedcme anekmpomaeHumuasn. Tep-
MUHbL U ONpedeneHus.

TOCT P 51318.22—99 (CHCIIP 22—97) Coémecmumocms mexHu4eckux cpedcme 31eKmpomMacHumHas.
Paoduonomexu undycmpuanvivie om 000py008aHUS UHGOPMAUUOHHBIX mexHoAoeul. Hopmbt u  memoobt
UCNbIMAHULL

3 OOumue moJIoKEeHus

K3I1, BozaeiicTBytonue Ha TC, MoryT Hapyiath HagexHyto padoty TC u cucrem. C yuyeToM repuoany-
HocTu Bo3HMKHOBeHUs1 K311 moapasnensior Ha moMexu ¢ MaJioit yacToToit moBropeHus (onmHodHbie K31T) u
C BbICOKOI yacToToil moBTOpeHMs1 (nmoBTopsitoivecs K311, mauku).

Onunounsle K311 Bo3aeiicTBYIOT Ha Lienu (ITOPThI MoAKIoueHus Kabdeseit) TC B pe3ynbTaTe Mpo1ecCcoB
KOMMYTAIIMY B CUJIOBBIX IMHUSIX W JIMHUSIX YIPABJIEHUS U CUTHAIM3ALMU, a TAKXKe MOJHMEBBIX pa3psiaoB.
OnMHOYHBIN XapakTep U hopMa 3aTyXarollero KojedaHus SIBISIOTCS HanboJiee BaxKHbIMU npu3Hakamu K3T1
9TOro BUAA.

IMosropstiomnecs K3I1 Bo3meiicTByloT Ha Lienu (MopThl MoakiaoyeHust Kabeneit) TC B pe3ynbrare
MPOLECCOB KOMMYTAIIMU, CBSI3AHHBIX C TTIOBTOPSIOLIMMCS 3aXKUTaHUEM BJIEKTPUUYECKOM AYTU, TUITUYHBIX TSI
3JIEKTPOCTAHLIMI W 3JIEKTPUYECKUX MOACTAHIIAMN BEICOKOTO U CPEAHETO HAIIPSDKEHMS, a TAKXKE JIJIs1 TIPOMBbILLI-
JIEHHBIX JIEKTPUYECKMX YCTAHOBOK 3HAUUTEIbHON MOITHOCTA. OTHOCUTEIbHO MaJloe BpeMsl HapacTaHusl, (hop-
Ma 3aTyXalollero KojiedaHus, BbICOKAs YacTOTa IMOBTOPEHUS TTIOMEX U JUIMTEIbHOCTb MAuKH SIBJISTIOTCSI HAanOo-
Jiee BaxkHbIMU Npu3Hakamu K311 atoro Buna.

Tunossie hopmbl K311, npumensieMbrx npu ucnbiTaHussx TC Ha TOMEXOYCTOMYMBOCTh, YCTAHOBJIEHBI
B6.1.1 m 6.1.2. Cenenus o BosHukHoBeHMM K311 1 BeIGOpe BUIa MCIIBITAHWI MPUBEIEHBI B PUJIOXEHUH A.

TexHuyeckre KOMUTETHI IO CTAaHAAPTU3ALUU JOJIKHBI YCTAHOBUTD, KAKOH U3 perjaMeHTUPOBAHHBIX B
HacrtosieM cranaapte BunoB K311 cooTBeTcTBYeT ycaoBusaM aKkcertyatauu TC v NpUHSTH pellieHre O puMe-
HUMOCTH UCIIBITAHUI Ha IOMEXO0YCTONYMBOCTb.

4 OnpeneyieHns

B nacmoswem cmaundoapme  ucnoawv3yromcs — mepmunsl, ycmanoeaeHuwole 6 I'OCT 13109,
TOCT 30372/TOCT P 50397, a makce caedyrowue:

4.1 U'TC — ucnbiTyeMOe TeXHUYECKOE CPEACTBO.

4.2 Tlopt — epanuya mexcdy TC u erewnel I1eKmpomMacHUMHOL cpedoll (3axicuM, pazsem, Kiemma, CIblK
c6sa3U U m. n.).

4.3 CBsI3p — B3aMMOJEHCTBYE MEXIY 2JEKTPUISCKUMMU IIETISIMM, TIepeaada SHEPTUU U3 OITHOM 1IN B
ApYyTyIo.

4.4 YCTpOICTBO CBSI3M — 3JIEKTPUYECKOE YCTPOMCTBO, MpenHa3HaueHHoe i mepeaaun K311 u3 ogHoii
e B IPYTYIO.

4.5 YcTpoiicTBO pa3BA3KU — 2JICKTPUUYECKOE YCTPOMCTBO, IIPeAHa3HAYCHHOE IS IIPETOTBPAIleHHsT BO3-
neiicteus K311, momaBaembix Ha U'TC, Ha 000pynoBaHKe MIM CUCTEMbI, HE TIOABEpraeMble MCITBITAHUSIM.

4.6 Bpems HapacTaHUs (UIUTEJIBHOCTb (DPOHTA) MUMITYJIbCA — MHTEPBAJl BpeMEHU MEXIY MOMEHTaMH,
KOTZla MTHOBEHHOE 3HaueHUe UMITyJIbca BriepBbie gocturaeT 10 1 90 % MUKOBOro 3HauYeHMSI.

4.7 Tlauka (MMITyJIbCOB MJIM KOJIeOaHWI) — IIOCJIEAOBATSIBHOCT OrPAHMUYEHHOTO YHMC/Ia OTIEIbHBIX
HMITYJIbCOB WJIM KOJIeOaHUi OrpaHUYEHHOM IPOIOKUTEIbHOCTH.

4.8 Huskoeonbmuas pacnpedeiumenvHas 1eKmpuieckas cemb— pacnpeoeiumenbHas 31eKmpuieckas cemo
SHepeocHabycarowell opeanu3ayuy (3MeKmpu4eckas cems 00ueeo Ha3Ha4eHus:) Ul HU3K080AbMHAS dAeKmpu1ec-
Kas cemov nompebumens NeKmpu4ecKoil Hepeuu, NPeOHaA3HaA4eHHAs 0 NUMAHUS PA3IUYHBIX NPUEMHUK08 21eKmpU-
YeCKOU dHepeuU 8 Mecmax ux pameuleHus..
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5 CreneHu XeCTKOCTH MCHbITAHMIA

CreneHu XXeCcTKOCTU uctbltanuii TC npu BO3ICUCTBUM ONMHOYHBIX U HOBTOPAIOLIMXCA K3IT Ha IIOPThbI
QJICKTpONUTaHUA, CUTHAJIbHBIC ITIOPTHI U ITOPThI  YIIPaBJICHUA (HOprI BBOHa—BbIBO,Z[a) INpUBECACHbI B TabIM-
1ax 1 1 2 COOTBETCTBEHHO.

Tabmmua 1 — CreneHu KeCTKOCTU UCIBITAaHUI 111 ofuHOYHbIX K31

CTCHCHL 2KECTKOCTH HCHBITEITCJ'H)HO@ HanpsKCHUE TIpU 1moaadye rmoMexm HcneiTatenbHoe HanpskKCHUE Mpu nogaye
UCITBITAHUI o CXEME <«IMPOBOA—3EMJISA», kB IIOMEXU IO CXEME <«IIPOBOA—IIPOBOO», kB
1 0,5 0,25
2 1 0,5
3 2 1
4 4 2
XV CrenqpayiibHoe CrneunanbHoe
D OTKphITasi CTeNEeHb XECTKOCTU WCIIBITAHUI, KOTOpasi MOXET ObITb yCTaHOBJIeHa 6 cmandapmax Ha TC
KOHKpemHo20 uda U B TEXHUYECKOM qokyMeHTauu Ha TC

Ta6auua 2 — CreneHu XXeCTKOCTU UCTIBITAHUI 1151 TToBTOopsitoimxcess K3T1

CTCHCHL 2KECTKOCTH HCHBITEITCJ'H)HO@ HanpsKEHUE TpU 1moaadye rmoMexm HcneitatenbHoe HanpskKCHUE Mpu nogaye
UCITBITAHU o CXEME <«IMPOBOA—3EMJISA», kB IIOMEXU IO CXEME <«IIPOBOA—IIPOBOO», kB
1 0,5 0,25
2 1 0,5
3 2h 1
4 _ _
X2 CneumnaibpHOe CrnenyaibpHOe

) McnibITaTesIbHOE HANpsDKEHUE YBeIMYuBaoT A0 2,5 KB npu ucneitanusix TC, mpuMeHsieMbIX Ha 3JIEKTPU-
YECKUX MOIACTAHIIUSX.

2 OTKpbITast CTEMEHb KECTKOCTH HCMBITAHUIM, KOTOpash MOXET ObIThb YCTaHOBJeHa ¢ cmaundapmax Ha TC
KOHKpemHo20 éuda M B TEXHUYECKOM ToKyMeHTamu Ha TC

J1J1s1 TOPTOB 3JIEKTPOIMTAHMS, CUTHAJIbHBIX TIOPTOB Y IIOPTOB YIIPABJICHUS MOTYT OBITh YCTAHOBJICHBI
pasHbIe CTeICHU KeCTKOCTU UCIbITaHUi. CTeIIeH! XeCTKOCTH UCIBbITAHUIM, YCTaHABIMBAeMbIE JIJISI IIOPTOB
3JICKTPOITUTAHUSI, HE JOJDKHBI IIPEBHIIIATh CTEIIEHM XEeCTKOCTU MCIIBITAHMIA U1 CUTHAJIbHBIX IIOPTOB U IOP-
TOB yIpaBJIeHUs 0oJjice YeM Ha OHY CTYICHb.

IIprMeHUMOCTD IBYX MCITBITAHUI OMHOBPEMEHHO — Ha YCTOMYMBOCTD K omrMHOYHBIM K3I1 1 moBTopsito-
mmmcest K3IT — moypkHa GbITh yeTaHOBIIEHA B cTaHmapTax Ha TC KOHKPETHOTO BUIA.

INopsinok npoBeneHus ucnbltanmii st K311 kaxkmaoro Buaa ykasaH B 8.2.

CBeneHus 0 BRIOOpPE CTEITEHEl XKEeCTKOCTH UCITBITAHMI TTPUBEIEHBI B IIPHIOXKeHHM B.

6 UcnpiTaTesbHOe 000pyI0BaHKE

6.1 UcnbiTaTeIbHBIE F€eHEPATOPHI

Hacrosiuuii pasnen yctaHaBIMBaeT TpeOOBaHUS, SIBJISIOIIMECS OOIMMU TSI UCTIbITaTeIbHbBIX TeHepaTo-
poB (MI') oguHouHBIX U TToBTOpsitolmxcst K3IT.

HormonHuteabHble TpeboBaHus K T kaxknoro Buaa npuseaeHbl B 6.1.1 n 6.1.2.

WTI nomxHbI OBITH CIOCOOHBI (DYHKIIMOHUPOBATh B PEXXUME KOPOTKOTO 3aMbIKaHUSI.

Boixon WUT' He n1okeH ObITh 3a3eMJIEH M BEIMYMHBI €MKOCTH MEXIY KaXKIbIM BBIXOAHBIM 3aKMMoM YT’
1 3a3eMJICHMEM JTOJDKHBI pa3indaThcst MeHee YeM Ha 10 %. DTo ycaoBHe IOMISKUT BHIITOJTHEHUIO TIPH TToIaue
MOMEXU Ha CUTHaJbHbIE TOPTHI U MOPTHI yiipaBiaeHuss MTC Mo cxeMme «poBOA—IPOBOA» U He SIBJISIETCS
HEOOXOAMMBIM TTPY BO3ACUCTBUY ITOMEXW Ha MTOPTHI 2JIEKTPOIMTAHUS U TIPU TToaye MOMeXH Ha CUTHAJIbHbIE
MOPTHI U MOPTHI YITPABJIEHUS 10 CXEME «ITPOBOJ—3EMJISI».

Ecnu Bbixon MT 3a3emiieH, MPOBOASIT MEPONIPUSITHSI B COOTBETCTBUMU C 8.2.
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B UT" noKHBI OBITH OpeayCMOTPEHDBI MEPLI IO NPEAYIPEKIACHUIO SMUCCUN 3HAYUTCIIbHBIX ITOMEX,

KOTOPLbIEC MOTI'YT OBITH CO3/IaHbI B 9HeKTpI/I‘{eCKOﬁ CETU WJIM MOT'YT IIOBJMATDH Ha PE3YJIbTaThbl UCIBITAHUMA.

CaefileHus1 0 3HaYEHUSIX BBIXOAHOTO conpoTuBieHus I npuBeneHbl B npujioxeHuu B.
6.1.1 Xapaktepuctuku MUTI ogmuounsex K3II
NI onnnounbix K3I1 gomkeH UMeTh CleAyIolIe XapaKTepUCTUKM:

Bpewmst HapacTaHus HanpspkeHMs (TMePBbIi MUK), MKC
Bpems HapactaHust ToKa (TIEPBBIH MHK), MKC

Yacrora komnebanwmit, kI .

CreneHb 3aTyXaHus1 (YMEHBIIICHHE aMl'LHl/lTy)lbl KaXXJI0ro MmuKa 1o
OTHOIIEHUIO K TPEAbIAYILIEMY MUKY), % .

Yacrora nosropenus K3I1, 1 /mMun

BbixomHoe conporurieHue, OM .

HanpstxeHue B pexume X0J0CTOoro xoaa (MMkoBoe 3HaueHue) KB
Tok B pexxrMe KOPOTKOTO 3aMblKaHUs (MUHUMAaJIbHOE MMKOBOE
3HaueHue), A, 11 VI ¢ BBIXOOHBIM CONMPOTUBJIEHUEM:

120mMm.

300M.

2000m. .
Jyana3oH M3MEHEHMUs (ba3osoro caBura Memy Hal'lp}l)KeHMﬂMl/l
WT u cetu aneKTponuTaHus ¢ IucKpeTHocThio 10 rpan, rpan
TTonsipHOCTB MEPBOTO MOMYTIEPUOIA TOMEXH .

0,5 = 20 % (pexxuM X0JIOCTOro X01a) (conpo-
muenenue Haepysku 6osee 10 kOm)

1 £ 20 % (pexkuM KOPOTKOTO 3aMbIKAHUsI)
(conpomuenenue Haepysxu menee 0,1 Om)

100 £ 10 %

60 = 10

(1—60) * 10 %

(12, 30, 200) + 20 % (u3meHsieTcst mepe-
KJII04aTesIeM)

(0,25—4) £ 10 %

333+20%
133+20 %
20+ 20 %

0—360 (noepewrocms ycmanosku * 5 epad)
[TonoxuTtenbHass U OTpULIATEIbHAS

Tunosas ¢opma oguHouHoit K3IT (HanpstkeHue B pexkMMe X0JI0CTOro XoJa U TOK B pexKrMMe KOPOTKOTO

3aMbIKaHMUs1) MpuBeAeHa Ha pucyHke 1, crpykrypHas cxeMa UT onnHouHbix K311 — Ha pucyHke 2.

3HaueHus BbIXomHOTO conpotuniaeHus: T nmpu npoBeneHWM UCTIBITAHUIA YCTAHOBJIEHBI B 8.2.
6.1.2Xapakrtepuctuku MUI mosrtopswmuxcsa K3II
NT nosropstonuxcst K311 noiokeH MMETh CeayIoe XapaKTepUCTUKI:

Bpewmst HapacTtaHust HanpsKeHMS (MIEPBbIA MUK), HC
Yacrorbl konebanmii, MIy .

Yacrora noBropennst K3I1, I1r .

JomnommuTenbHast yactora nopropennst K311, I .
CrereHb 3aTyXaHUsI

JITeTbHOCTh MTAYKH, C, HE MEHee .

Bexomtoe cornporusienie, Om

HanpsixeHue xonoctoro xoza (MMKOBOE Hal'[psDKeHI/Ie) KB
[MonspHOCTB IEPBOTO MOMYNEPHUOIA TOMEXH .

75+20 %

0,1 £10%

1+10%

40 + 10 % npu yacrore konebanuit 100 kI,
400 = 10 % npu yactore Kojebanuit 1 MTI'1g
Yacrorta konebanuit B kI, yMHOXeHHas
Ha 0,4 (cm. 8.2.2)

YMeHbllIeHWe TTUKOBOW BEJTWYUHBI MEXIY
TPEeTbUM U IIeCThIM nepronaMu Ha 50+ 10 %
2+10%

200 £ 20 %

0,25—2,5) £ 10 %

IMonoxuTenbHass M OTpULIATEIbHAS.

Tunosast dopma nosropsitonieiics K311 npuBeneHa Ha pucyHke 3, cTpykTypHasi cxema UI moBropsio-

muxcsa K311 — na pucynke 4.

Hanpsocenue u nanpsicenHocmo noas UHOYCMPUALbHbiX paduonomex, cozdasaemuvlx exkarouenHoim U oou-

6.2 IIposepka xapakrepuctuk UT K311

HouHbIX U noemopsrowuxcs K311 npu omcymcemeuu eenepauuu K311, ne doajcHa npesviuiams 3Ha4eHULl, yCMAHOB-
aenubix 6 'OCT P 51318.22 das obopydosanus kaacca b.

st obecneyeHns BOCIIPOU3BOIUMOCTU UCIIbITAHUH ¢ TpuMeHeHueM pasnuuyHbix U K3TT Haubomnee

CYIIECTBCHHBIC XapaKTCPUCTUKN nur JOJIKHBI OBITh ITPOBEPCHLI.

IIpoBepKe COOTBETCTBUS 3HAUECHMAM, YKa3aHHbBIM B 6.1.1 1 6.1.2, momjiexar:

- BpeMsT HapacTaHWs (HanpsDKeHUs U TOKA);
- YyacToTa KosiebaHuii;

- CTereHb 3aTyXaHusI;

- YyacToTa MOBTOPEHMSI;

- HaIIpsCKEHME XOJIOCTOTO XO1a;

- TOK KOPOTKOTO 3aMBIKAHUSI.
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ITpoBepka MOXET OCYIIECTBISTLCS C MPUMEHEHEM MTPOOHMKA HATIPSIKEHUS WY TOKa U ocLusuTorpacda
¢ moJiocoii nmpormyckaHust He MmeHee 20 MI'11, obecnieunBaroIMX HEOOXOAMMYIO TTOTPEIIIHOCTb U3MEPEHMSI.

HUT K3II doaxncen 6bimv ammecmosan no TOCT 8.568. Ilpu ammecmayuu onpedensiom delicmeumenvuble
3HayeHus ecex xapaxmepucmux HMI K3II, ykazaunvix ¢ 6.1, eéxaouas Hanpsaicenue U HaAnpsI’CeHHOCMb NOAs
UHOYCMPUANBHBIX PAOUONOMEX.

6.3 YeTpoiicTBO CBS3HM/pa3BA3Ku

YCTpoiicTBO CBSI3M/pa3Bsi3KM, C OMHON CTOPOHBI, 00ECIIEYMBAET BOBMOXKHOCTD ITOJAYU UCIIBITATEIbHOTO
HaMPSDKEHUS TI0 CXeMe «ITPOBOA—IPOBO» WY «ITPOBOI—3eMJIss» Ha MOPTHI 2JIEKTPOIMTAHNSI, CATHATbHbIE
nopThl ¥ nopthl ynpasiaeHuss M'TC, u ¢ npyroii cropoHsl, nckimovaeT Bo3aeiicteue K311 Ha BcrmoMoraTesib-
HOe 000pyd0BaHME, TPUMEHsIEMOe MIPU MTPOBENEHUU UCTILITAHUI. YCTPOMCTBO CBSI3M,/Pa3BsI3KU He JOKHO
OKa3bIBaTh CYILIECTBEHHOTO BIMSHUS Ha ycTaHOBJIeHHbIE mapameTpsl M I, Hampumep, Ha mapaMeTphl TOKa.

TpeboBaHus, ABISIOLIMECS OOIMMU IS YCTPONCTB CBSI3U,/pa3Bsa3ku mpu BoznericTBuM K311 Ha mopThl
9JIEKTPOITUTAHUSI, CUTHAIbHBIE TTOPTHI M MOPTHI YIIPABICHUS TPUBENEHbBI HUXE; TOMOJHUTEIbHbIE TPEOOBAHMUSI
ycTaHOBJIEeHHI B 6.3.1 n 6.3.2.

YCTpoICTBO CBS3M TOJIKHO MMETh CIISAYIOIIME 3HAUEHMSI EMKOCTH CBSI3M B 3aBUCUMOCTH OT BEIOPAHHOTO
MPU UCTIBITAHUSIX BBIXOAHOTO conpoTtuBieHus UI' K3I1:

- 0,5 Mx® ang BeIxogHOTO compotuiaeHus 200 Owm;

- He MeHee 3 MK®D 1151 BBIXOAHOTO cornpoTuBaeHust 30 OwM;

- He MeHee 10 Mk® 17151 BLIXOIHOTO COMPOTUBJIeHUS 12 OM.

[Tpu ykazaHHBIX 3HAYEHUSIX EMKOCTH KOHAEHcaTopa cBsI3u ocnabneHue K311 B ycTpoiicTBe CBSI3U N0OJK-
HO ObITb MeHee 1 nb.

IIpumewuanue— Xapakmepucmuxu ycmpoticme ceazu npu eozoeticmeuu K3II na cuenanvhvie nopmol u nopmol
ynpagaeHus (nopmol 6600a-6bi600a) HAXO0SAMCS HA PACCMOMPEHUU.

B HEKOTOPBIX clTydasx KOHIEHCATOP CBSI3M 3aMEHSIOT YCTPONCTBAMM CBSI3W MHOTO THTIA, TAKUMU KakK
ra3oBble pa3psiIHUKU, KPEMHUEBbIE JUOIBI U T. 1.

Tpebosanus Kk npumeHseMbiM NPU UCHbIMAHUSX HA ycmotivueocms K K311 yempoticmeam c8s3u uHbIM, em
YCmpoUcmeo eMKOCmHOU c8:3U, ycmarnaeaueaiom ¢ cmandapme Ha TC KoHkpemHoeo euda.

YCTpoiicTBO CBSI3U/pa3Bsa3KM JOKHO UMETh 3KUM 3a3eMJICHUSI.

[IpoBepka XxapaKTepUCTUK YCTPOMCTB CBSI31,/Pa3Bsi3Ku, YCTAHOBJICHHBIX B 6.3.1 11 6.3.2, MoJDKHA ocylie-
CTBJISITBCS C MPUMEHEHNEM MPOOHMKA HANIPSKEHUST UM TOKa 1 ocLMTorpada ¢ rnojiocoi npomnyckaHusl He
MeHee 20 MI' uam Ipyrux M3MepUuTebHbIX TPUOOPOB, OOECTIEUNBAIOIIMX HEOOXOAMMYIO MOTPEIIHOCTh aTTe-
CTallUH.

Yempoiicmeo césazu/paszeazku doaxcno 6bimv ammecmosaro no F'OCT 8.568. Ilpu ammecmayuu onpede-
A510m delicmeumenbHble 3HA4eHUs 6CeX XapaKmepucmuk ycmpoucmea ces3u/paseaski, ykazanuoix 6 6.3.1, 6.3.2.

631YcTpoiicTBO CBSA3UM/pa3BsI3KU MOAJAs NOPTOB ODIEKTPOMNMUTa-
HUS NMEepeMEeHHOIo MU MOCTOSSHHOTIO ToKa

XapaKkTepUCTUKU YCTPOMCTBA CBSI3U,/Pa3BA3KU JOJKHBI ObITh CIEAYIOIIUMU:

OcrabiieHre TIOMEXH B YCTPOWMCTBE Pas3BA3KW IPH TOfaue MO CXeMe

«IpOBOI—3eMJIsl», 1D, He MeHee . . . . .20

OcnabneHue NMoMexu B YCTPONCTBE paSBHSKl/I npn nouaqe Mo cxeme

«IIpOBOA—INpPOBOY, 1B, HE MeHee . . . .30

DnekTpruyeckast MPOYHOCTb U3OJISIIIUU KOH,Z[GHCB_TODOB CBSI3U npn uc-

MbITAHUY UMITYJIbCHBIM HanpsikeHueM 1/50 mxc, kB, He MeHee . . . 5

TokHarpyskwl . . . . . . . . . . . v+ . vo.oo.... ... CoOTBETCTByeT HOMUHATBLHOMY IO-
TpebnsieMoMmy Toky UTC

Ungmodaz . . . . . . . .. . . ... ... ........... 1wnum3(B3aBUCUMOCTA OT TpeOOBa-
HUIA).

632YcTpoiicTBO CBA3M/pa3BA3KU ONSI CUTHANBHBX MOPTOB W
MOPTOB ynpaBleHUS (MTOPTOB BBOJAa-BblBOIa)

YCTpoiicTBO CBSI3M/Pa3BA3KHM JOKHO UMETh TE 3Ke XapaKTePUMCTUKH, YTO yKa3aHbl B 6.3.1, co cieayio-
LM OTJIMYMEM:

OcnabyieHre TTIOMEXH B YCTPOMCTBE pa3BsI3KM IIPU ToAaue

0 CXeMaM «IIPOBOJI—3eMJISI» M «IIPOBOA—IIPOBOI», b, He MeHee . . . 30.

3aryxaHue, BHOCUMOE YCTPONCTBOM Pa3BsI3KU MPU MUHUMAJIBHOM 3HAUeHUU OCJIa0JeHUs TIOMEXH,
MOXeT ObITb HEIOCTATOYHbBIM JJISI 3allIMThl BCTIOMOTaTEIbHbIX MCTOYHUKOB CUTHAJIOB, B CBSI3W C YEM MOTYT
OBITb HEOOXOAMMBI AOTIOTHUTENbHBIE 3AILMTHBIE YCTPOHCTBA (cM. 7.2).

YCTpOMCTBO CBSI3M/Pa3BSI3KH MOXKET KOHCTPYKTHUBHO COCTOSITh M3 OTICTBHBIX OJIOKOB WJIN TIPEICTABIISIT
Cc0o001 eMHYI0 KOHCTPYKIHUIO.
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7 PaGoyee MecTO I MCHBITAHUMN

Ha pabouem mMecTe AJis UCTIBITAHUI JOJIKHO HaXOAUThLCS Cenyrollee 000pyaoBaHue:

- IUTaCTUHA 3a3eMJICHYSI, TPOBOAHUKM 3a3eMJICHHUS;

- UTC;

- UTI" K3IT;

- U3MepUTeJIbHbIE TPUOOPHI;

- YCTPOMCTBO CBSI3U,/Pa3BsI3KU;

- BCIIOMorarteibHOe 000py/I0BaHKeE.

CxeMbl paboumx MeCT JJ1s1 UcibiTaHuid HacTobHBIX TC mpuBeaeHbl HAa pUCYHKE S, HanojbHbIX TC — Ha
pucyHKe 6.

7.1 3azemienne

ITpu npoeaeHun ucrnoitaHuii UTC 10MKHO ObITH MOAKIIOYEHO K CUCTEME 3allIUTHOTO 3a3eMJICHUS B
COOTBETCTBUM C TeXHUYecKoi nokymeHTauueit Ha U'TC u TpeGoBaHUSIMM K 3a3€MJIEHUIO UCIIBITATEIbHOTO
000pyIOBaHUSI.

3ammtHoe 3a3emiaeHue UI K311, ycrpoiictsa cBsi3u/pa3psazku, M TC u BcmomoratenbHOro o0opyaoBa-
HUSI Ha paboyeM MecTe JUISl UCTIBITAHUI OCYILECTBISIIOT C MCITOJIb30BAaHUEM ILJIACTUHBI 3a3€MJICHUST WU TTPO-
BOIHUKOB 3a3¢MJICHMUSI.

YacTtHbie TpeboBaHUs puBeAeHbl B 7.1.1 1 7.1.2.

701 IlnactTuHa 3a3eMJIEHUH

Ecnu ncnonb3yeTcs riacTuHa 3a3eMJIeHMsI, OHa JOJDKHA MPEACTaBIsITh COO0M MEMTHbIN U aTIOMUHUE-
BbIi JIMCT TOMILIMHOK He MeHee 0,25 MM. JlomycKaeTcsl UCTOIb30BaTh APYrre MeTasllbl, HO ITPY 3TOM TOJIILIMHA
JmcTa gojpkHa o6tk He MeHee 0,65 mm. UTC u BcrioMorarenbHOe 000pyI0BaHUE pa3MELIAIOT Ha TUTACTHHE
3a3eMJIEHUST U COEIUHSIIOT C HEel.

MuHnMaTbHBIE pa3Mephl TUTACTUHBI 3a3eMJICHUSI JOJKHBI COCTABISATh 1-1 M. DakTUIecKre pa3Mephl
3aBUCAT oT pa3mepoB UTC. [TnactrHa 3a3eMieHust 10JKHA BbICTyNaTh 3a KOHTYp MU' TC 1 BcmoMoraTeibHOro
obopynoBaHus He MeHee yeM Ha 0,1 M ¢ Kaxkgoii CTOPOHBL.

ITnactrHa 3a3eMJieHUs] JOKHA ObITh COEAMHEHA C CUCTEMOM 3allIMTHOTO 3a3eMJIEHUST UCTIbITATEIbHOM
nabopaTtopuu (CM. pucyHKU 7a—14a).

71211 poBOOJHUKU 3a3eMICHUS

Hcnbitanus HactonbHbIX U TC MoryT ObITh TpOBeAeHbI 0€3 MPUMEHEHMS TUIACTUHBI 3a3eMJICHUSI, €CJIU
9TO0 HEOOXOIUMO MO TpeboBaHUSIM O6e30macHOCTH, ycTaHoBAeHHbIM 1jid UTC. B aToM ciiyyae Heo6xoaumo
obecneyuThb, YTOObl TOKM, Bo3HUKalolue npu BosaekictBur K3I1, He mpoxoaunu Obl MO MPOBOJHMKAM
(BKJIIOYAsI TIPOBOAHUKY 3aLIUTHOTO 3a3€MJIEHUS), OOLIUM C JIPYTUM OOOpPYAOBaHUEM, IPUMEHSEMBIM TTPU
HCTIBITaHUSIX. 1T BBITTOTHEHUSI 3TOTO TpeboBaHus Tpu ycrpoiictBa — MI' K311, ycTpoiicTBO CBSA3M/pa3Bsa3Ku
1 UTC nomkHbl ObITh MOAKIIOYEHBI K CUCTEME 3alIUTHOTO 3a3eMJIEHUSI B OOllleil TOuke, a MUMEHHO, B
TOYKE TOAKIIOUEHMSI TIPOBOJHMKA 3a3eMJIEHUS K 3aKUMY 3a3eMJIEHMSI YCTPOMCTBA CBSI3U/pa3BSI3KU
(pucyHku 70—146). HeoOxoaumo Takke, YTOOBI MPU MOAKIIOYEHHOM K CUCTEME 3alllMTHOTO 3a3eMJIEHUS
kopnyce T K311 Beixox UT" ObLT He3a3eMICHHBIM.

7.2 UTC

HNTC nomxHO ObITh YCTAHOBIEHO U MOAKIIOUEHO K CETH DJEKTPONMUTAHUS U JIMHUSIM YIIpaBJIeHUS U
CUTHAJIM3AllMU B COOTBETCTBUHU ¢ TexHMYecKoi fokyMeHTammeir Ha U'TC. Paccrostnue mexxny U TC u mo6biMu
MPOBOISIIMMU NIpeaAMETaMu (HaIIpuMep, CTEHaMU 9KpaHUPOBAHHOTO MOMEILEHMS ), UCKITIoUast IJIaCTUHY 3a-
3eMJICHMS, TOJDKHO coCTaBsATh He MeHee 0,5 M. Llernu anekTponuranus 1 BBoaa-BbiBoga MTC n0mKHBI OBITH
MOAKJTIOUEHBI K JIEKTPUUYECKON CETU, IMHMSM YIPaBICHUS U CUTHAIU3AIMU Yepe3 YCTPOMCTBO CBsI3M,/pas-
BsI3KM. B KauecTBe NCTOUHUKOB CUTHAJIOB, obecreunBaoluX dbyHkunonupoBanue UTC, nomyckaercs mpu-
MEeHEeHVEe UMHUTaTOPOB.

Jns ocnabiieHus BAUMSHUS TIOMEX Ha UCTOYHUKU CUTHAJIOB, IMPU HEOOXOAUMOCTH, TPUMEHSIOT (UITBT-
PHI.

ITpu ucnbITaHUSIX UCTIOJIB3YIOT CUJIOBbIE M CUTHAJIbHBIE Kabeau, umerolnuecs: B coctae UTC wau
MpeaycMOTpeHHbIe TexHuuecKoil nokymeHTtaiueid Ha UTC. ITpu orcyrcTBUmM Tpe©GoBaHMiA K Kabeasam pumMe-
HSIIOT HEAKpaHUPOBAHHbBIE KaOeu, MPUTOIHbIE MO YCIOBUSIM MPOXOXKASHUSI CUTHAJIOB.

YCTpoiicTBO CBA3M/pa3BI3KU JOJKHO ObITh coeanHeHo ¢ M TC kabenem nauHoi 1 M.
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JIvuHum cBs3u (Mepegauu JaHHbBIX) JOKHBI ObITh TToaKIoueHbl K M TC ¢ ucnoiab3oBaHreM NpenHa3Ha-
YEHHBIX JJISI 3TOT0 Kabeleil, MpeayCMOTPEHHBIX TeXHUUYecKoi fokyMeHTauueit Ha U TC; ykazaHHble Kabeau
MPOKJIAALIBAIOT HA/l TUTACTUHON 3a3eMJIEHUSI C MPUMEHEHUEM U30JISILIMOHHBIX Orop ToJuHoi 0,1 M Ha JIHe
He MeHee 1 M ot UTC.

YacTtHble TpeOOBAHMS MPU UCTTBITAHUSIX HACTOJIBHBIX ¥ HATTONBHBIX M TC npuBeIeHbI HIKE.

ayHactoanpuanme UTC

Hacronsasie UTC ycranasnuBaloT Ha aepeBIHHOM cTosie BeicoToi 0,8 M. M'TC u kabenn 10KHEI ObITh
MU30JIMPOBAaHBI OT IUIACTUHBI 3a3eMJIeHUS (TIpU ee UCITOJb30BaHUM ) U30MSILIMOHHONM MPOKJIAAKON TOMIIMHON
0,5 mm. UTC, noaxiioyaeMble K CUCTEME 3alllUTHOTO 3a3eMJIEHUST KabeaeM 2JIeKTPONUTaHus (Hampumep,
TepMUHAIbl, MOHUTOPKI U T. 1.), JOJDKHBI ObITh 3a3¢MJIEHBI C MTOMOILbIO TTPOBOJHUKA, TOAKIIIOYAEMOT0 K
3aKUMY 3a3eMJICHUSI YCTPOMCTBA CBSA3U,/Pa3BI3KMN.

Cxema paboyero Mecra jJisi UCITbITaHUI HAacTOJbHBIX TC ¢ MCMONIb30BaHUEM TIJIACTUHBI 3a3€MJICHUS
MpUBeIeHAa Ha PUCYHKE 5.

6) Hamoanvrusee UTC

[Tpu ncnonb3oBaHMHU TIACTUHBI 3a3eMiieHUs HarmonbHbie M TC 1 kabenu TOKHbBI OBITh U30JIMPOBAHbI OT
Hee U30SILMOHHOM onopoii TommuHoi (0,1 = 0,01) M. M3onsunoHHas oropa MOXeT ObITh BBITIOJIHEHA U3
cyxoro nepeBa. U'TC 10JKHO ObITh TOAKIIOYEHO K CUCTEME 3allIMTHOTO 3a3eMJIEHUSI B COOTBETCTBUU C TEXHU-
yeckoit fokymeHTaumeilt Ha U'TC. Kopnyc UTC noymkeH OBITh TOAKITIOYEH K CMCTEME 3alIUTHOTO 3a3eMJICHUS
MPOBOJHMKOM 3a3eMJIEHUSI MUHUMAaJIbHOU JJIMHBI, COeAMHSIOIINM 3aXKuM 3a3emieHust UTC ¢ 3axxuMoMm Ha
IJIACTUHE 3a3eMJICHUSL.

HononnurensHoe 3a3emieHue M TC He gomyckaercsl.

Cxema pabouero Mecrta sl UCTibITaHUI HanonbHbIX UTC ¢ ncnonb3oBaHUEM TIACTUHBI 3a3eMJICHUS
MpUBEEHA Ha PUCYHKE 0.

7.3 YCTpO#CTBO CBA3H/Pa3BI3KH

YCTpOMCTBO CBSI3M/pa3BsI3KM JOJDKHO OBITH pa3MelleHo B HelocpeacTBeHHoM 6am3octn ot UTC n
coearnHeHo ¢ UTC npoBogHUKaMu JIMHOM 1 M. YCTpOMCTBO CBSI3U/Pa3BsA3KU AOJKHO OBITh TMTOAKIIOYEHO K
IJIACTUHE 3a3eMJICHUS TTIPOBOJAHUKOM 3a3eMJIEHUSI MUHUMAJIBHOM JUTMHBI.

HNTC ucnbIThIBaIOT ¢ KabeneM 3eKTponuTaHus JiuHoit 1 M. Ecau anuHa kabenst nipeBbiiaeT 1 M,
JIOIYCKAeTCs U3IUILIEK AJIUHbI Kabesss pa3MellaTh B BUIE IJIOCKOM KaTyluku auameTpoM 0,2 M Ha BbICOTe
0,1 M Haz MJIOCKOCTBIO 3a3€MJIEHUSI.

WUTC, cHaGXeHHbIE HEChEeMHBIMHU KaOe/ISIMI, MCIILITHIBAIOT C UMEIOIIUMUCST KaOeJISIMU.

WUTC, cHabxxeHHBIe CheMHBIMM KaOeIsIMU, UMEIOLIMM Pa3beMbl Ha KOHIIAX, IPEeIyCMOTPEHHBIMU TEX-
Hu4eckoi gokyMeHTauueir Ha TC, UCIBITBIBAIOT C KaOEISIMU, YKa3aHHBIMU B TEXHUYECKOM JOKYMEHTALIUU.
Ecnu B TexHuueckoii fokymeHtaunu Ha TC npeaycMOTpeHO MpUMEHEHMe Kabeneil pa3InyHOM AJTUHBI, TTPU-
MEHSIIOT KabeI MUHUMAJIbHOM JUIMHBL.

7.4 AT K311

WT K3II pazmelaroT B HEMOCPEACTBEHHOM OJIM30CTU K YCTPOUCTBY CBSI3U/Pa3BI3KU U COSIUHSIOT C
HuM Kabesrem pmHoi 1 M. IT' K311 coemnHsIOT ¢ I1acTMHOM 3a3eMIIeHUs B MecTe pacnionoxenust T i ¢
3allUTHBIM 3a3eMJICHUEM HUCTIbITaTeIbHOM JJa00paTOpUU MPOBOAHMKOM MUHUMAJIEHO BO3MOXKHOM MUHEL. [Tpn
BoszaeiictBun K311 Ha mopThl CBSI3U PYKOBOJCTBYIOTCSI TOJOXEHUSIMU, MPUBEICHHBIMU B 8.2.1 B).

8 MeToanl ucnbITAHUMI

WcnbiTaHus BKIIOYAIOT:

- TIPOBEPKY YCJIOBUI UCTIBITAHWI B UCITBITATETLHOM JIAOOpAaTOPUH;

- TIpeIBapUTEIbHYIO TPOBEPKY KauecTBa hyHKImoHupoBanust UTC;

- IpOBeICHUE UCTIBITAHWIA;

- OLIEHKY pe3y/IbTaTOB UCITbITAHUIA.

8.1 Yci0BusI HCTIBITAHUIA B HCNIBITATEIbHO# JJaDopaTopuu

Y100l MUHUMU3UPOBATh BIMSIHUE OKPYXKAIOIIEH Cpeabl Ha pe3yJIbTaTbl UCIILITAHUM, UCTIBITAHUS JOJIK-
HbI OBITh MPOBENEHbI B KITMMATUYECKMX YCIOBUSIX U B YCIOBMSIX 2JIEKTPOMAarHUTHON 00CTaHOBKH, YCTAaHOBJIE-
Hbix B 8.1.1 u 8.1.2.

8llKnumarTuueckue yclIOBUSI

Hcnvimanusa na coomeemcemeue mpeb08anusam Hacmosauweco Cmanoapma npoeoossm npu HOPMAAbHbIX KAU-
MAmu4ecKux ycaoeusx:

- memnepamype okpyxcaroue2o 8o3oyxa (25 = 10) °C;

- OMHOCUMENbHOU éaancHocmu 6030yxa 45—80 %,
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- ammocgheprom daeaenuu 84— 106, 7 klla (630—800 mm pm. cm.), ecau unvie mpebo8aHus He ycmaHosae-
Hbl 8 cmandapmax Ha epynnbl TC uau TC kKoukpemHoeo uoa.

8120 nmexTpoMarHuTHasa oOCTaHOBKaA

DeKTpoMarHuTHasi o0CTaHOBKA B MCIIbITATEIbHOM 1abOpaTOpUu He J0JKHA BIUSTH Ha Pe3yJbTaThl
UCTIBITAHUIA.

8.2 IIpoBenenne uCIbITAHMIA

HcnbiTaHust poBOJsT B COOTBETCTBUU C MPOrpaMMOil UCIIBITAHUM, MpeaycMaTpUBaloLIeil TPOBEPKY
kauyectBa pyHkuroHupoBaHuss UTC. UTC ucnbIThiBaloT B pexxuMe QYHKIIMOHUPOBAHMS, TTPETYCMOTPEHHOIO
B TeXHUYeCKOM gfoKymeHTau Ha TC.

IIporpamma npoBeaeHUsI UCTIBITAHWI TOJKHA YCTaHABIMBATD:

- BUJI UICTIBITAHUM

- CTeIEeHU KECTKOCTU UCTIBITAHWIA;

- tun UT" K3IT u 3HaueHus BbixogHoro conpotusieHust I ayist ucnbiTaHuii Kaxka0ro BUIa;

- mosisipHOCTh K311 (HeoOxoamMbl 00e TTOJISIPHOCTH);

- yucyo BozaeicTyrommx K311;

- TIPOJOJIKUTENIBHOCTD UCTIBITAHUIA;

- moptl UTC, nmomnexariiye UCIbITAHUSIM;

- cxembl mogaunt K3IT («rmpoBog—3eMiIsi», «IpOBOA—IIPOBOI», MEXIY KOPITyCaMu);

- nocaenoBaTenbHOCTh Togaun K311 Ha mopter UTC;

- (hazoBbIe YIJIbI TOAAYM TOMEXU Ha TOPTHI JIEKTPONUTAHUS (TOJIBKO W oguHOYHbIX K3IT);

- TIpeACTaBUTEbHbIE peXXUMBbI (byHKIIMOHUpoBaHus UTC;

- COCTaB BCIIOMOTaTeIbHOTO 000pYIOBaHUSI.

Hcrbrranyst mpoBOAST ITPU HOMUHAIBHBIX 3HAYCHUSIX HATIPSTIKEHUS 3JIEKTPOITMTAHUS 1 HOMIHATBHBIX
ypoBHsix mogaBaeMbix Ha U TC curHanoB. Ha pabouem mecte aist ucnbitaHuii epes nogadeit K3IT nmpooast
MpeaBapuUTEIbHYIO TTPOBEPKY KauecTBa (pyHKimoHupoBanust UTC.

Tlepen npoBeneHueM ucnbiTaHW mpoBepstoT xapaktepuctuku MT K311 aj1s1 moaTBepKagHUsT UX COOT-
BETCTBUSI TpeOOBaHMSIM, YCTAHOBJIEHHBIM B 6.1. McnbiTaTeIbHOE HAIIpsDKEHYE MOAaloT mmocie ycraHoBku UTC
B COOTBETCTBUU C 7.2.

HcnbiTaHust ocylecTBISIOT B COOTBETCTBUM €O cTaHaapToM Ha TC KOHKpPETHOTro BUIa W, IIPU €ro
OTCYTCTBUM, C TEXHUUYECKON TokyMeHTauueil Ha TC, B KOTOPBIX JOJKHO OBbITh PErJIaMEHTUPOBAHO MPUMEHE-
HUE OMMHOYHBIX Wi nopropsomnuxes K3I1, win nomex oboux BUIOB ogHOBpeMeHHO. He moryckaercst
nogaya K3I1 ripu creneHsx XeCcTKOCTH MCIbITAHUI, YaCTOTe MOBTOPEHUST TTOMEX U 3HAYEHUSIX BHIXOAHOTO
conpotusieHust T K3IT Gonbiinx, yeM yctaHOBJIeHHbIe B cTaHAapTe Ha TC KOHKpPETHOro BUaa WU B
TeXHUYECKOU nokymeHTauu Ha TC.

a) UcnpiTaHUs NMpu NMogauvye MOMEXU MO CXeMe «IPOBOJJg—3€MI s»

HcnpiTaTtenbHOE HaMpsKeHUE MOJAI0OT C UCIOb30BaHUMEM YCTPOMCTBA CBS3M,/Pa3BI3K1 MEXIY KaKIOM
nernbio MTC u 3ammtHbIM 3a3eMiieHreM. OnuH 13 3axumoB UT' K311 monkimoyaioT K 3aliMTHOMY 3a3eMJIe-
a0 (TuiactuHe 3a3eMiteHust). dpyroii 3axkum UI' K311 nomkeH ObITh MOAKIIOUEH OAMHOYHBIM IIPOBOTHUKOM
KO BCEM BXOJHBIM 3KMMaM YCTPOICTBA CBSI3U,/pa3Bsi3KU, KOTOPbIE JOKHBI ObITh COEAMHEHBI MEXITY COOOIA.

Ecnu nenu U'TC, noasepraeMbie UCTIBITAHUSIM, UMEIOT O0Jiee IBYX 3aKMMOB, MCTIBITATEIbHOE HAIpsI-
JKEHMEe TIPUKIIAIbIBAIOT OAHOBPEMEHHO MEXKIY BCEMU 3KMMaMU LI Y 3allIMTHBIM 3a3eMJIeHUeM (TIJIaCTUHOM
3a3eMJICHUST).

[Tpumepsl MpuMeHeHKs 3TUX TpeOboBaHMt W1 pa3nuuHbIX TopToB UTC npuBeaeHb! Ha epeYMCIeHHBIX
HIKe PUCYHKaX:

- PUCYHOK 7 — [Jis TOpTa 2JIeKTPONMUTAHUs IEPEMEHHOT0,/TTIOCTOSTHHOTO ToKa (oAHO(a3Has 2JIeKTpU-
Yyeckasl CeTb, Mofaya IoOMeXH IO CXeMe «ITPOBOA—3EMIISI»);

- PUCYHOK 8 — JJIs1 TIOpTa 3JeKTPOINMUTAaHUSI TIepeMEHHOro Toka (Tpexda3Has 3JeKTpuuyecKasi CeTb,
roJaya MoMexH Mo CXeMe «ITPOBOI—3EMJISI»);

- PUCYHOK 9 — 151 MOpTa BBOAA-BbIBOAA [0/IHA JIMHUS yIIpaBJlIeHUs (CUTHAIM3alMK), TTogaya oMexXu
1O CXEME «ITPOBOA—3eMIISI»|;

- pucyHok 10 — nmis mopTa BBOAA-BbIBOAA [IpyINa JUHUA yIpaBieHUs (CUTHAIU3ALMU) ¢ OOLIMM
00paTHBIM MPOBOJHUKOM, TT0/1a4a TIOMEXU M0 CXEMe «TIPOBOA—3eMJIsSI»|.

Kaxnplii pUCYHOK COIAEPXKMT CXeMbl pabOUYMX MECT JUISl MCIIBITAHUI C UCIOJIb30BAHUEM ILJIACTUHBI
3azemuieHus (pUCyHKM 7a, 8a, 9a u 10a) 1 ¢ UCII0Ib30BaHUEM ITPOBOIHMKOB 3a3eMJyeHUs (pucyHku 70, 80,
96 1 100) COOTBETCTBEHHO.
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) AcnbeiTaHUS NMpU NMoJaye MOMEXHU MO CXeME «IPOBOI—TPOBOI»

HcnpiTaTenbHoe HanpsikeHUe MoAaloT ¢ UCIIOJb30BaHUEM YCTPOMCTBA CBS3M,/Pa3BI3KU MEXITy 3axkKuMa-
Mu UTC (uckarouas 3axcum 3auummuoeo 3azemaenus) Nis Kaxaoil mpeIcTaBuTeIbHOI KOMOMHALIMY 3a5KUMOB.
Brxomnsle 3axxuMbl T K311 momKHBI OBITH HE3a3e MIIEHHBIMU.

IMprMepbl pMeHeHNST 3TUX TpeboBaHMI TS pa3naHbIX TopToB M TC mipmBemeHB! Ha ITepedrcIeHHBIX
HIDKe PUCYHKaX:

- pUCYHOK 11 — 17151 TopTa 371eKTpoNnuUTaHus epeMEHHOr0,/TIOCTOSIHHOTO ToKa (oaHOoMa3Hast 2IeKTpU-
Yyeckasl CeTb, Mojaya MOMeXU M0 CXeMe «IIPOBOA—IIPOBO/I»);

- pUCYHOK 12 — m1s mopTa 3JeKTPOINUTaHUs MepeMeHHOro Toka (TpexdasHas JeKTpruyeckas CeTb,
TTo1avya IIoMeXH T10 CXeMe «ITPOBOA—ITPOBOI»);

- pUCYHOK 13 — 1 mopTa BBOJIa/BBIBOMA [OMHA JIMHUS YIIPABIEHUS (CUTHAIN3AINT), TI0Aa4a TTIOMEXT
10 CXEME <«IIPOBOA—IIPOBOI»];

- pUcyHOK 14 — nis mopTta BBOAA-BbIBOAA [IpyINa JUHUA yIpaBieHUs (CUTHAIU3ALMU) ¢ OOLIMM
00paTHBIM MPOBOIHUKOM, [10a4Ya MOMEXHU I10 CXeMe «ITPOBOA—IIPOBO/I» .

Kaxnpiii pucyHOK COAEPXKUT CXeMbl pabOYMX MECT JJIsI UCTIBITAHUHN C MCMHOJb30BAaHUEM ILJIACTUHBI
3azewuieHus (pucyHku 11a, 12a, 13a u 14a) u ¢ Mcriojbp30BaHMEM ITPOBOAHMKOB 3a3eMJIeHUS (prucyHKH 110,
126, 136 1 146) COOTBETCTBEHHO.

Ecmu Beixon MI' K311 3a3emiieH Ha KOpIIyC, IIPUMEHSIIOT ClIeAyIOIIre TIpaBuJIa;

- anekTpornutanue UI' K311, UTC u nusmepurteabHbIX MpUOOPOB (Hampumep, ocuuiiorpada, moaxkio-
YEHHOTO K BhIXOAHBIM 3axkumaM UTC) ocylliecTBISIOT ¢ UCITONBb30BAaHUEM U30JIMPYIOLLEro TpaHchopMmaTopa
C TIlepexonHoi eMKocThlo He Oojiee 10 nd;

- T K3I1 ycraHaBaMBaOT Ha AEPEBIHHOM CTOJIe (MJIM CTOJIE M3 IPYTOro HEIPOBOISIIIETO MaTepraa)
BeicoTOM 0,8 M;

- UT" K311 He MOoOKIIIOYaoT K CMCTEME 3alIUTHOTO 3a3eMJICHMS IIpY OJHOBPEMEHHOM IPUHITUN MEP
JUTSI UCKITIOUEHMST TPUKOCHOBEHUI MepcoHana Kk UT.

Ycnoust ipoBeneHust ucnbitanuii npu nogadye K3IT Ha UTC no cxeme «ImpoBOoA—MpPOBOA» € UCIIOIb30-
BanneM UWI' K3II, BeIxoa KoToporo 3a3zeMiieH, npuBeaeHbl Ha pucyHke 15. Ecnu UTI' K311 npumensiercst
TaKUM 00pa3oM, 0cob60e BHUMaHUE JOJIKHO ObITh YeJeHO 00ecreuyeHuo 0e3011acHOCTH.

Hcenvimanusa TC, anekmponumaHue Komopbix Moxdcem oCyuecmensimocs om 00HOpa3HOU 08yXnpoeooHOU
cemu, npogoosm npu nodaue nomex no cxeme «npo8oO—npo8oo».

HUcnoimanusa TC, anexkmponumarnue KOMopbiX MONCEM 0CYULECMEAIMbCS OM 00HOpA3HOU MPeXnpo8ooHOU
cemu, npo8oosm npu nodaue NOMexu no cxeme «npoeoo0—mnposoo» U «NPoEo0—3eMas».

HUcnoimanusa TC, anexmponumanue KOMopvix 0CYuecmensemes: om mpexgasHoti mpexnposooHol uiu ue-
MbIPEXnPoBoOHOLL cemu, NPo8oosm npu nodate NOMexu no cxeme «nPo8oo0—Hnpoeoo».

Hcenvimanua TC, saexkmponumanue KOmopvix 0CYyw,eCmensiemcs om mpexgasHot namunpogooHoli cemu,
nposoosam npu nodaue nomexu no cxeme «<NPoBOO—npPoeoo» U «NPOBOO—3eMAs».

82.1IlpoBenmeHue UCHOBITaHUIHI Ha YVCTOMYUBOCTDh K OJIHUHOU-
HeiMm K311

Ha UTC pomxHo ObiTh momaHo He MeHee MsaTh K3IT moyioxkuTenbHON MOJSIPHOCTH M HE MEHee
sty K311 oTpunarebHOM MOMSpHOCTH TP MUHIUMAIBHOM WHTEPBaJie MEXXIY BO3ICHCTBUSIMI, paBHOM 1 C.
Yucno BO3MESUCTBUI M MHTEPBaJ MEXAY HUMU 3aBUCAT OT BbixoaHoro cornpotuBieHus UT' K3IT u npume-
HsieMbix B U'TC 1 BcnoMorateibHOM 000pYA0BaHUU CPEACTB 3AILUThI OT UMITYJIbCHBIX TOMEX.

B texnuueckoii nokymeHtaluu Ha TC n10/KHBI OBITH OIpeeieHbl 3HaU€HUS BBIXOJHOTO COTIPOTUBIICHUS
NT K3II pna paznuunbix noptoB UTC u untepBan mexay Bo3aeiictusamu K3IT.

NuTepsan mexny BozaeiictBusamu K311 nokeH cocTaBisTh:

- 10 ¢ — nas vcnibiTaHuii Tpy BbixogHoM conpotuBieHun U K3IT 12 Owm;

- 6 ¢ — s ucnbliTaHuii pu BeixogHoM corporusienun U K311 30 Owm;

- 1 ¢ — pnsa ucneiTaHuii mpu BeixogHoM comnpoTuBiieHuu UT K3IT 200 Om.

CaeeHus 0 MakcuMasbHol yactote noBTopeHust K311 mpuseaeHsl B puaoxXeHuu A, pazaen A.1.

Hpyrue ykazaHus JOJKHBI ObITh TpUBEACHBI B cTaHaapTax Ha TC KOHKPEeTHOTo BUa WU B TEXHUYEC-
Kol mokyMeHTtaiuu Ha TC.
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Boixoonoe conpomuenenue HI' K311, koauuecmeo eo3deiicmeuii K311, unmepean medxncdy eo3oeiicmausmu,
yacmoma Noemopenus nomex U nops0ox curnxporusayuu K311 no omuowenuro x uacmome cemu 00124CcHb! ObiMb
yka3zanwvl 6 cmandapmax Ha TC konkpemuoeo euda u 6 mexrnuueckoui doxymenmayuu Ha TC.

a) UcnpeiTaHUWgd NpU NMomgaye MOMEX HAa MOPTH DBIEKTPOMNUTAHUS

HcnbiTatenbHOE HaNpsKEHWE MOAAI0T C UCITOJIb30BAHEM YCTPOMCTB CBSI3M,/Pa3BsI3KHu.

Breixonnoe conpotupinerHune UI' K3IT 1omkHO COCTaBASIT:

- ipu ucnbiTaHusx UTC, noaxkmoyaeMbIX HEMOCPEACTBEHHO K INIABHOMY 3JIEKTpUYeckoMy dbuaepy, —
12 Owm;

- nipu ucnbitTaHusax UTC, moakimoyaeMbIX K 3JEKTPUUYECKOM CeTH ¢ MTOMOIIBIO IITENCEIbHON PO3eT-
Kk, — 30 Om.

6) AcnmeiTaHWA TMpHM MoJgade MOMEX Ha MOPTH BBOMTA-BEIBOIA

HcmbITaTeibHOE HATIPSTKEHNE TTOMAIOT ¢ MCIIOTh30BAaHUEM YCTPOMCTB CBSA3H/Pas3BI3KU, TIOAXOMSIIIINX TI0
YCIIOBHSIM TIPOXOXIeHMsT cuTHaIOB K moptaM MTC. Ecim ycTpoiicTBO CBSI3M/pa3BsI3KM CHIDKAET YPOBEHD
CUTHaJIa, TPUMEHSIIOT METOJI, YCTaHOBJIeHHBIN B 8.2.1B). BoixogHoe conporusienue UI' K3IT nomkHo coctaB-
7976 200 OM, ecii TIpY MCTIBITAHUSIX He IIPUMEHSIIOT 3alllUTHBIC YCTPOMCTBA WA (PUITBTPHI B IIETTH CUTHAJIA;
MpU X IpuMeHeHun BbixogHoe cornpoTtubieHue NI K311 gomkHo coctapnsts 12 wiu 30 Owm.

Paznuunbie 3HaueHus BeixogHoro conpotusieHust UI' K311 BeiOMpaloT TakumM 00pa3oM, YTOOBI UCTTbI-
TaTeJIbHOe HampspkeHue Ha 3axkuMax MTC B ycioBusix Harpy3ku He yMeHbIajnoch 6osee yeM Ha 50 % B
CpaBHEHMMU C HaIPSLKEHUEM, TIPEAyCMOTPEHHBIM YCTAaHOBJIEHHOM CTETEHbIO KECTKOCTH UCTIBITAHUA.

B)UcnbeiTaHMd NpU mogadye MOMEX Ha MOPTH CBIA3MU

Hcnbitanus npu nomadye nmomex Ha nopthl cBs13u UTC ¢ ucnonb3oBaHUEM YCTPOWMCTB CBSI3U/Pa3BsI3KU
MOTYT IPUBECTH (ITPX 3HAYNTEITHHBIX CKOPOCTSIX 0OMeHa JaHHBIMI) K CHIDKEHHIO YPOBHSI CUTHAIOB. Ecii 310
MMeeT MECTO, MCITHITaTeTbHOe HaMpsDKeHWE TOJDKHO OBITh TOJAHO MEXAY KOPIycaMH B3aMMOCBS3aHHBIX
TC (UTC 1 nu UTC 2), kak nmoka3zaHo Ha pucyHke 16. BeixogHoe conporusnenue UI' K311 nomkHO B 3TOM
citydae cocTaBaTh 12 OM.

ITpu ncnomb30BaHNM Kabereil, 9KpaH KOTOPHIX 3a3eMJISIETCST Ha OMHOM KOHIIe Kabesist, He3a3eMJICHHBIN
KOHEIl 9KpaHa JOJIKeH ObITh MogkIoueH K Kopnycy UTC uepes KoHaeHCATOP CBSI3U eMKOCThIO 0,5 MKD.
CranpapTHas IIMHa Kabesiei Mpy MpoBeAeHUM UCTIBITAHUI TaKoro poaa A0KHa cocTaBidTh 10 M. CurHasb-
Hble Kabesu MOJIKII0Ya0T B COOTBETCTBUM C TeXHUYECKOM nokyMeHTauueit Ha UTC, B ToM yuciie B 4acTu
MPYMEHEHUSI MEP 3aLLMThI OT IIOMEX.

Ecnn UTC 1 npeacraBisieT co00i BcrmoMoraTeibHoe 000pyaoBaHUe (MUMUTATOP), TIpeIBApUTEILHO TTPO-
BEPSIIOT YCTOMYMBOCTb UMUTATOPA K BO3ACUCTBUIO MoMeX. [1py HemocTaTouHOi TOMEX0YCTOMYMBOCTU UMUTA-
TOpa U OTCYTCTBMM BO3MOXHOCTEI MOBBILIEHUST €r0 TIOMEXOYCTOMUMBOCTH UCITBITAHUST OCYILLIECTBISIIOT C
LIeJIbIO TIOATBEPXKIEHUS CAEAYIOIINX XapaKTepuCTUK PyHKImoHupoaHust U'TC:

- TIOPT CBSA3U TIPU UCTTBITAHUSIX HE TIOBPEXKIAETC;

- CBSI3b HapyIIaeTcs TOJBKO B TEUCHUE BPEMEHU BO3ICHCTBUS UCITBITATETEHOTO HATIPSTKEHMUS

- KauectBo ¢yHKIMoHMpoBaHnsd MTC mpu BBIMOMHEHUM (PYHKINIA, HE OTHOCSIINUXCS K CBA3U, HE
VXYAIIIaeTC.

822IlpoBeneHWne UCHBITAHUMU Ha YCTOUUYUBOCTL K TOBTODPSIO-
mumcsa K3II

HcnbiTanust mpoBoasT, KakK MpaBuiio, mpu yactotax koiaedanuit 100 kI'u u 1 MTI'm.

HcnbiTatenbHOE HaNpsKeHUe 00eUX MOJSIPHOCTE! MoAatoT Ha MOPThI 2JIEKTPOITUTAHMSI, BBOAA-BbIBOIA
u cBsi3u MU'TC B cooTBeTcTBUM € TpeboBaHMsIMU cTaHaapTa Ha TC koHkpeTHoro Buna. [lomexy He CHHXPOHU3HU-
py1oT ¢ yactoToii ceTu. [1pogomkurensHocTs BozaeiicTBust K311 norkHa ObITh He MeHe 2 ¢. MHTepBan Mexay
JIByM$I MOCJIeOBATeIbHBIMU MCTIBITAHUSIMU IOJKEH COCTABJISITh HE MeHee 1 c.

B cootBetcTBIM C TpeboBaHMSAMHU cTaHAapTa Ha TC KOHKPETHOTO BHIA MOTYT OBITH IIPOBEICHBI UCITHITA-
Hus TC npu yacrote KonedbaHuit ot 30 kI'iy 1o 10 MI' 1 NpOaOIKUTETBHOCTU UCTIBITAHWM, OTJIMYAIOLIENCS
OT YKa3aHHOW BblIlle. B amom cayuae uacmoma noemopenus K311 doaxcua Obimv paena wacmome KoaeOAHUU
6 kluy, ymnoxncennoti na 0,4 (cm. 6.1.2). Anst NCTIBITAHWHA TaKOTO POJa MOTYT OBITh HEOOXOIMMBI CIIeIINATbHBIC
HI' K3I1 un ycTpoiicTBa ¢BsI3u/pa3Bsa3ku. CBeneHUsT 00 yKa3aHHBIX CPEICTBAX MCIBITAHWIN MOJDKHBI OBITh
OTpaXkeHBI B TIPOTpaMMe MCITBITAHMIA.

Yacmoma xonebanuil, npodoaxcumenvHocmo gozdeticmeus K3II u unmepean medxncdy osdeticmeusimu
doadcHbl bbimsb ykazanvl 6 cmandapmax Ha TC KoHkpemuoeo euda u mexrnuueckoii doxkymenmayuu Ha TC.

10



I'OCT P 51317.4.12—99 (MOK 61000-4-12—95)

9 Pe3yabTaTbl MCNILITAHUI W MPOTOKOJ MCIbITAHUIA

JlaHHBIN pa3nes onpeaesiseT MopsiA0K OLEHKU Pe3ybTaTOB UCTILITAHUI U TTOATOTOBKM MPOTOKOJIA UC-
MbITAHW, OTHOCSIIIMXCS K HACTOSIIIIEMY CTaHAAPTY.

MHoroo6pasue u paznuuust TC u cucteM, MouieKallux UCIIbITAHUSAM, 3aTPYAHSIOT YCTAHOBJIEHUE pe-
3ynbTatoB BozaeiicTBust K3IT Ha TC u cucreMsl.

Pe3ynbTaThl MCTIBITAHUI TOJKHBI OBITh KJIaCCUMDULIMPOBAHbBI HA OCHOBE CAEAYIOIIMX KPUTEPUEB Kaue-
ctBa yHKimoHupoBaHust UTC, eciniu uHble TpeOOBaHUS HE YCTAHOBJEHBI B cTaHAapTax Ha TC KOHKpeTHOro
BMJIAa WJIM B TEXHUUYECKOH mokyMeHTauu Ha TC:

- A — HopMaJibHOE (DYHKIIMOHUPOBAHKME B COOTBETCTBUM C TEXHUUYECKOM JoKyMeHTauuei Ha TC KOHK-
pPETHOTO BUJA;

- B — BpeMeHHoe yxynieHre KayecTBa (OyHKIIMOHUPOBAHUS WIM MPEKpalleHe BBIMOTHEHUS YCTAaHOB-
JIEHHOM (DYHKIIMY C MOCIEAYIOIIMM BOCCTAHOBIEHHMEM HOPMAJIbHOTO (DYHKIIMOHUPOBAHMS, OCYILLIECTBIISIEMBIM
0e3 BMellaTeIbCTBa OIepaTopa;

- C — BpeMeHHoOe yxyallleH’e KauecTBa (PYHKIMOHUPOBAHUS WJIU MPEKpallleHe BBIMIOTHEHUS YCTAaHOB-
JIEHHOU (bYyHKIIMU, KOTOpbIe TPeOYIOT BMElIAaTeIbCTBA ollepaTopa Wid Mepe3arycka CUCTEMBbI;

- I — yxyaueHue KadecTBa (PYHKIIMOHMPOBAHUS WJIM MpeKpallleHue BhIMOJHEHUS! YCTAaHOBIEHHOM
(byHKIIMH, KOTOpbIE He MOIJIeXaT BOCCTAHOBJICHUIO M3-3a MOBPEXIEHUsT 000pyaoBaHusl (KOMIIOHEHTOB),
HapyluIeHUs TPOrpaMMHOT0 0OeCTIeUeHUST WK TTOTePU JaHHBIX.

HNTC He 10KHO CTAHOBUTBCST OMTACHBIM MJIM HEHANEXKHBIM B pe3yJibTaTe BO3AEHCTBUS TOMEX BUIOB,
perIaMeHTUPOBAaHHBIX B HACcTOsIIEM cTaHaapTe. OCHOBHOE MPaBWIIO ISl MPU3HAHUS PE3YIbTaTOB MCTIbITAHUI
MOJIOXXUTENbHBIMU 3aKkitoyaeTcsd B ToM, 4yTo MTC nomkHO ObITh YCTOHYMBO K TOMEXe I BCeX MepuoioB
BO3JEHCTBYS TOMEX U TT0 OKOHYAHUU UCTIBITAHUI JOJKHO YAOBIETBOPSTH (DYHKIIMOHATBHBIM TPEeOOBAHUSIM,
YCTaHOBJICHHBIM B TexHUUYeckoit nokyMeHTalmu Ha UTC. Hekotopsie apdekThl Bo3aeicTBHSI TOMEX MOTYT
OBITh YCTAHOBJIEHBI B TeXHUUYECKOM JokyMeHTauuu Ha M TC kak He3HauuTeJIbHbIE U, CJIeI0BaTeIbHO, ITpYEM-
JIEMbIE.

[TpoTokon vcnbITaHUI JOKEH BKIIIOUATh YCAOBUS UCTIBITAHUI W pe3yJIbTaThl UCIIBITAHUIA.
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U
100 % —
90 % 1+
T
10 % -
P
T t
|
60 %

T, — Bpems Hapactanua (0,5 MKC Ul HAIPSDKEHUS B Pe-
JKMME XOJIOCTOTrO Xofa, | MKC Ajisl Toka B pexuMe KOpoT-
Koro 3ambikaHus1); T — mepuon konebanuit (10 Mxc)

Pucynok 1 — Tunosast ¢opma onrnHouHoit K311 (Ha-
MpsDKeHUE B PEXXUME XOJOCTOTO X0/Ia U TOK B PeXu-
M€ KOPOTKOT'O 3aMbIKaHUSI)

U — ucTOYHUMK
pesuctop; C, — HaKONUTEbHBIHA
BOJIBTHBIN
R » — PesucTop dunbrpa; C » — KOHIIEHCATOp ¢ubTpa; R
crop 12 Om; R
I1, — cenexTop BBIXOAHOTO COMPOTUBIEHUS; R

CH
BBICOKOI'O HaTIpsIXKCHUSA R3 — 33p$IZ[HLH?I
KOHIACHCATOP, 1_[] — BBICOKO-

KMo4; L, — MHOyKTMBHOCTb KOJIE0ATENILHOTO KOHTYpa;
sl peSH-
— pesuctop 200 Owm;
R, — pesucropsl

— pesuctop 30 Om; R

BH2 BH3

nl>

nenutenst HanpskeHust; CH — curHan i HaGoneH st

Pucynok 2 — CrpykrypHas cxema UI' oguHounsrx K311

100 %1
90 %1

10 %—

SV

T, — Bpema Hapactanus HanpspkeHus (75 ne); T — nepuon Kose-
b6anmit (10 mxc mra yactorel 0,1 MI, 1 Mkc i 4acToThl
1 MTI'u)

T T

Pucynok 3 — Tunosas ¢opma nosropsitomuxcst K3T1

12

CH

U — HCTOYHMK BBICOKOTO HampspkeHms; R, — 3apsaHblii
pesucrop; C, — HakonuTenabHbIl KoHaeHcarop; I1 — BbI-
COKOBOJIbTHBIA ~ KIT0Y; L — MHIYKTMBHOCTb KOneOaTeb-
HOTO KOHTypa; L, — mHnykrnsHocTs Quuispa; R, — pe-
sucrop ¢uistpa; C, — KOHAeHcaTop uibTpa; R, — pe-
3UCTOP BBIXOJHOTO comporusieHus; R, R, — pesucro-
pol nenutenst HanpspkeHust; CH — curHan st HaGmone-

HUsa

Pucynok 4 — CrpykrypHas cxema UI mostopsio-
mumxcst K3I1
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3 YCP n  ycp
C uTc
ur 5
318 n, n,n 1
= 9] 1 M2 g /
=] ‘ o]0 3
Np3 Mp3 im 1M —
) n n3

LV %

I1 puMeEeyaHUC— HpOBOﬂ,HI/lKI/l 3a3eMJICHUS TOJKHBI ObITh TAKUMU KOPOTKMMMU, KaK IIPAKTUYCCKU
JOCTMKHMMO

I3 — mmHa 3amMTHOrO 3a3eMIeHus; O — K ceTu anekrponuranusd; I1, — mopr BBoma-BeiBoma; Il, — mopt cBa3y;
I1, — nopr snexrponutanus; C — K UCTOYHMKY curHanos; [Ip3 — mpoBoxnuk 3azemnenus; 13 — mracTuna 3a3eM-

nenust; YCP — yerpoiictBo cBsizu/pa3Bsizku; I1 — u3osiumoHHast mpokiaaka

PucyHok 5 — Cxema paboyero mecTa Ijis UCIbITaHUIA HacTONbHBIX TC ¢ UCIOb30BaHUEM IUIACTUHBI 3a-

3CMJICHUA
uTC
ws
3
YCP ,,C YCP
0
30 ?
(72 Q) /
E O ojo
L ] b
Mp3 Np3 1M 1™ o3
™ ) p3 n3

—

11 puMEeyYyaHHUC— HpOBOﬂ.HJ/IKJ/I 3a3eMJICHUS TOJDKHBI OBbITh TAKUMU KOPOTKMMHU, KaK MPaKTUYCCKN
JOCTUKMMO

I3 — mmHa 3amMTHOIO 3a3eMyieHust; D — K ceTH aaekrponuTanus; I1, — nopr BBoma-BeiBona; Il, — mopr cBa3y;
I, — mopr snexkrponuranus; C — K UCTOYHUKY curHaiuos; [Ip3 — nposonnuk 3azemnenus; [13 — miacTuna 3a3eM-
nenust; YCP — ycrpoiictBo cBsizu/pasBsizku; O — M30JSILIMOHHAsL Oropa

PucyHok 6 — Cxema pabodero Mecra Uil UCIIbITAaHUI HarmoabHbIX TC ¢ MCHOJIb30BAHMEM TUIACTHHBI 3a-
3eMJICHUS
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L]

MnacTtuHa
- 3a3eMNeHns
YCTpOWCTBO CBA3WU/Pa3BA3KN
L O S— .I O )
CeTb nuUTaHuA —L
N |
nepemeHHoro Q — o 0 WUTC
(nocTosiHHOrO) AL L
ToKa PE I I L o
N N
MnacTtuHa MnacTtuHa
= 3as3emMneHus = 3a3eMeHus

L — dasubiit nposon; N — Helitpanbhblit npoBosx; PE — 3ammrHoe 3a3emieHue

PucyHok 7a — Cxema pabouero mecrta ¢ rjiacTuHom 3a3emieHust (cM. 7.1.1)

ur
YeTporcTBo cBs3u/pasBA3Ku
—

L O S T 2® O
CeTb NUTaHuA +
nepemeHHoro N L — A p
(nocTosiHHOrO) T a1 1L nTc

- TT

L

PucyHok 76 — CxeMa paboyero Mecra C NMpOBOAHUKAMU 3a3emyieHus (cm. 7.1.2)

PucyHok 7 — WcnbITaHusl Ipy BO3AEMCTBUM Ha MOPT 3JIEKTPOIMTAHUST IEPEMEHHOI0,/IoCTO-
sSTHHOTO TOoKa (omHo(Ma3Has aeKTpruyecKasl CeTh, Mojaya MoMexXy 1o CXeMe «ITPOBOA—3EMJIsI»)
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ur

1

MnacTtuHa
= 3a3eMneHus

YCTpoicTBO CBA3W/pas3BA3KA

| o T T T T
L | T [
2 1- -
CeTb NUTaHUA Ly I # I
nepemeHHoro ———— nTC
Toka N I D E— I
A" i B N l- I
PE T 1T T
_I_ MnactuHa MnactuKa
— 3aseMleHun = 3a3eMneHus

L, L,, L, — dasube nposona

PucyHok 8a — Cxema pabouero mecra ¢ TiacTMHOM 3a3emiieHust (cMm. 7.1.1)

ur

]
YcTpoicTBO CcBSA3U/pa3Bsa3Ku ! ! !

. | a0

L ] T !

CeTtb nuTaHuA Ls I T I
nepemMeHHoro - S NTC

ToKa N l _LT — I

el TTTT %

Pucynok 86 — CxeMa pabouero Mecra ¢ IpoOBOJIHUKAMM 3a3emiieHus (cM. 7.1.2)

PucyHok 8 — HMcnbITaHus TPy BO3AEHCTBUMU Ha MOPT JEKTPONUTAHUS IEPEMEHHOTO TOKa (TpeX-
(bazHas snexTpuyeckas ceTh, rojaya MoMexu Mo CXeMe «IIPOBOJA—3EMJIs»)
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ur
MnactuHa
_ = 3aseMneHus
YcTpowcTeo
cBA3N/pasBA3KM
RIATR7AT
c e, YGNG
ycrpoﬁcrso?> I
Uctounmk C pasBsa3KY j; UTC
curHanos — -
PE T
I MnactuHa MnacTtunHa
"= 3aseMneHus "= 3aseMneHus

C — nogpaua curHayioB; YC — yCTpOHCTBO CBSI3U

Pucynok 9a — Cxema pabouero Mecra ¢ rjiacTMHOM 3a3eMieHust (cM. 7.1.1)

ur

YcTtpoicTso
CBRA3W/Pa3BA3KM
c e, VGG |
c Vc*rpoﬂcmo? I
UcTouHuK pasBsi3Ku
curHanos — _ f nUTC
PE |

Pucynox 96 — Cxema pabouero mecrta ¢ IIPOBOIHUKAMM 3a3e¢MJICHUS
(eMm. 7.1.2)

Pucynok 9 — Ucnbitanust npu BO3AeCTBUMY Ha TTOPT BBOAA-BbIBOJA [01HA

JINHUS yOpaBieHUs (CUTHAIU3ALMK), TT0laua TOMEXU M0 CXeMe «IIPOBOI—
3eMJIsI» |
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ur
l,—L. Mnactuna

3aseMneHusa

YCTpOWCTBO CBA3U/Pa3BA3KA

c -2 YOYOGYGYE
WcTouHMK c 5 ¢ I
curHanos YctpoiicTBo I
O6wmin oGparTHbIi passasku ¢ I MTC
NPOBOAHWK §
PE 1 B
I MnactuxHa MnacruHa
= 3a3eMneHus = 3a3eMneHus

Pucynok 10a — CxeMa pabouero Mecra ¢ IJIaCTUHOM 3a3emiieHus (cM. 7.1.1)

nr

| -

YCTpONCTBO CBA3N/pa3BA3KU

c -——-3 YGYCGYGYC
Uctounmk ¢
curHanos c YCTpONCTBO

pasea3ku

nUTC

O6Lwmit o6paTHbIii
NPOBOAHMK

PE __i)__§

—()—()—()—()—()J

|

Pucynok 106 — Cxema pabouero Mecrta ¢ IpoBOJHUKaMU 3a3eMieHust (cMm. 7.1.2)
Pucynok 10 — McnbiTaHust Ipu BO3ACHCTBMM Ha MOPT BBOAA-BBIBOJA [rpyIIia JIMHUI

yIpaBieHUsT (CUTHAIU3alKu) C OOIIMM OOpaTHBIM IPOBOIHMKOM, I0Jaya IIOMEXU MO0
CXEME «ITPOBOA—3EMJIsI» ]
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7

r

YCTPONCTBO CBA3N/Pa3BA3KM

MNnacTtuHa
3a3eMneHmns

)
\ 4

L S 1 O
N/ - N
CeTb NuTaHuns L

nepemerHoro N 1 I — O
N/ - N/

(nocTosiHHOrO) 1
TOKa PE T T 1
N

MnactuHa

— 3a3emreHus

)
\J

nTC

MnacTtuHa
— 3a3eMJieHns

PucyHok 11a — Cxema pabodero Mecra ¢ IJIacTUHOM 3a3eMiieHus (cMm. 7.1.1)

)

nr
4
YCTPONCTBO CBA3U/pa3BA3KM
)_
L& g . I O
N/ N
CeTb NUTaHus L
nepemeHHoro _N L | _ — A
(nocTosiHHOrO) T Jd 1 T
Toka - _PE TT .
v - \

\/

L)

>  UNTC

Pucynok 116 — Cxema paboyero mMecta ¢ IpoBOAHUKaMU 3a3eMieHus (cMm. 7.1.2)

Pucynok 11 — WcnblTaHus IpY BO3AEHUCTBUU HA MTOPT 3JIEKTPOITUTAHUS [TEPEMEHHOIO,/TIOCTO-
STHHOI'O TOKa (0,[[HO(1)a3Haﬂ QJICKTpHUYECKad CETb, IoJgadya NMoMExXm I10 CXEME <«IIPpOBOA—IIPO-
BOJI»)
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nr
L _i_ MnacTtuHa

= 3azemneHus
M o Mn2 o
11 1

YCTPONCTBO CBA3U/Pa3BA3KU

] s
L ) T [
2 . .
CeTb nuTaHus Ly I # I
nepemMeHHoro —|—— UTC
TOKa N I T I
N A 1 1 L _ I
PEl TTTT 0
J_ MnacTtuna MnacTtuna
— 3a3eMIieHus — 3a3eMreHus

PucyHok 12a — Cxema paboudero Mecra ¢ IJIacTUHOM 3a3eMiieHus (cMm. 7.1.1)

L? nr

¢ 1
GMO o

0 [ & o

YCTPOMCTBO CBA3U/Pa3BA3KM

A A A
] a0
B = T
<1 S

CeTb nNuUTaHus Ly I T I
nepeMeHHoro —|—— NUTC

TOKa N I T I

NI A .1 1 L _ I

PEl TTTT 7

Pucynoxk 126 — Cxema pabouero mMecTa ¢ IIpOBOIHUKAMU 3a3emieHus (cm. 7.1.2)

PucyHok 12 — UcnibiTaHusl Mpu BO3NEMCTBMM HA TIOPT 3JEKTPOINUTAHUS TEPEMEHHOTO TOoKa
(TpexdazHas 35eKTpUUYecKasi CeTb, MoJauya MOMEXU MO CXEME «ITPOBOA—IPOBOI»)
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nr

MnacTtuHa

. — 3a3emneHus
YcTponcTeo

CBs131/pa3BaA3kn

c . YoM

YCTpOVICTB(}
Wctounmk C pasBs3Ku E

curHanos - —
PE |

nUTC

L O—O—O—

MnacTtuHa MnacTtuHa
= 3a3emMneHus — 3a3emMneHus

Pucynok 13a — Cxema pabouero mecra ¢ 3a3eMJISIolLIei TIacTuHoi (cM. 7.1.1)

ur
YcTporncTeo
CBA3W/pa3Ba3kn
. e |
YCTpOIZCTBE I
Metounmk C pa3BA3KM UTC
CUrHanos - -
| %

Pucynok 136 — Cxema pabodero Mecta ¢ NMPOBOTHMKAMM 3a3eMJICHUS
(M. 7.1.2)

Pucynok 13 — HcnwiTanusa mpu BO3AEHCTBMM Ha TOPT BBOAA-BLIBOAA

[omHa TUHUMS yTIpaBIeHUST (CUTHATM3AINN), TToJaya TIOMEXH 110 CXeMe «ITPO-
BOI—TPOBOJI»|
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nr
L | nnacruna
= 3asemneHus
M1 o Mn2 o

(=17
YCTPONCTBO CBA3U/pa3Ba3km

o U — 3 YOYCWYCIYC |

WUctounnk  C 3 I
CUrHanoB YcTponcTteo
C pas3BA3KN ¢ UTC
O6Lwwit obpatHbIn
NpPOBOAHVK é
PE | I
MnacTtuHa MnacTtuna
= 3a3eMreHus = 3a3eMrieHus

Pucynok 14a — CxemMa pabouero Mecra C TjIacTUHOM 3azemiieHus (cM. 7.1.1)

m

RS

YCTPONCTBO CBA3W/Pa3BA3KN

— ?

Wctounnk  C 3
CUrHarnoB YcTponcTeo
C pa3Bs3kn ¢

YCWYCYGYC

nTC

O6Lwwit o6patHbIn
NPOBOAHUK

PE _T__é

—()—()—()—()—OJ

PucyHok 146 — Cxema pabouero MecTa ¢ MpoBOAHMKAMU 3a3emiaeHUst (cMm. 7.1.2)

PucyHok 14 — WicnibiTaHust IIpY BO3AEHCTBUM Ha ITOPT BBOJA-BBIBOJA [IpymIia JIMHUIA yIpaBiie-
HUA (CUTHAJIM3alMM) C OOLIMM OOpaTHBIM MPOBOJHUKOM, IOAa4ya MOMEXU MO CXEeMe <«IIpOo-
BOI—IIPOBOI» |
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nTC

nr

0o

||

_?ﬁ/d

I3 — mmMHa 3aMIMTHOTO 3a3eMJIEHUs; D — K CeTU anekrponurtanus; I1, — nopr BBoma-BbiBoza; I, — mopr snexTponura-
nus; I, — nopt cBasu; C — K ucTouHuKy curHanos; IIp3 — nposognuk 3asemuenus; I13 — miacTvHa 3a3eMiieHus,
YCP — ycrpoiictBo cBsizu/pa3Bsizku; O — uzonsiuoHHas onopa; UT — uzonupylowmii Tpancgopmarop

PucyHok 15 — YcioBus ucnibITaHU NIpY Mofavye MOMEXH IO CXEeMe <«IIPOBOJ—IIPOBOI» C HCIOJb30BAHUEM
WTI K3II, BbIXoa KOTOPOro 3a3eMJicH

Kabenb 1 (akpaHupoBaHHbIN) |
Kabenb 2 (3kpaHMpoBaHHbIN)
UTC 1 KaBerb 3 (HeaKpaHUPOBaHHbI) UTC 2

3onupyroLmin
TpaHchopmaTop

3

= 1

Pucynok 16 — McnbiTaHus CUCTEM, UMEIOLINX MOPTHI JTMHUIA CBI3U C IIUPOKO-
nojocHeIMU curHanamu (Beixoa UIT K311 3azemicH)
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MNPUITOXEHHUE A
(crpaBOYHOE)

Caenenns o K3I1. Beioop Buaa ucnbiTaHuii

A.1 Opunounsie K311

Omnunounbie K3I1 npeactaBistioT coboii MepexoaHble Mpolecchl B opMe 3aTyXaloluX KoiebaHuii, BO3ZHUKAIO-
1€ B HU3KOBOJIBTHBIX JIMHUSX B pe3yjbTaTe MEepeKIIOUEHU B DJIEKTPUUYECKUX CETSIX U KOMMYTallUM HArpy3o0K, Mpu
aBapusX U MpoOOsIX U3OJSALIMU B CUCTEMaX dJEKTPOCHAOXKEHUSI, U TP MOJTHUEBBIX pa3psiiax. YKa3aHHbIe MPOLECCHI
SIBJISIIOTCSI HanboJiee paclnpOCTPAaHEHHBIM BUIOM TOMEX B 3JEKTPUYECKHX CETSAX (BBICOKOTO, CPEAHEro M HU3KOTo
HanpspKEHUsT), a TakKe B JIMHUSX Mepelayu CUTHAJIOB U YIpaBIeHUs.

Onunounble K3IT xapakTepHbl KakK JJIsl XWIbIX, TaK U JUISI TPOMBILIUIEHHBIX 30H. OHU MPUTOAHBI ISl TPOBEPKU
nomMexoyctoiunBoctd TC MO OTHOIIEHWIO K KOJebaTeJbHbIM MEPEXOAHBIM IpolleccaM, MPEeACTABISIONIMM CO0O0
MPOIIECChI, XapaKTepU3YIOLIMeCs MaJIbIM BpeMeHeEM HapacTaHWs UMITyJIbca, KOTOpoe cocTapiseT oT 10 HC mo mosei
MUKPOCEKYHIIbI, 1 TMOCIEAYIOIIMMU KOJeOaHUSIMU, UIUTEILHOCTh KOTOPBIX MOXeT cocTaBisaTh oT 10 mo 100 MmKkc.
Bpewmst HapacTaHusl UMMYJIbCa U TTPOJAOKUTEILHOCTh KOJIEOAHUIT MOTYT U3MEHSITLCSI B 3aBUCMMOCTM OT MapaMeTpoB
cpelibl pacrpoCTpaHEHMS TTOMEXHU.

PacnpocTpaHeHre B JUHMSX (2JEKTPONUTAHUSI U Ilepelayd CUIHAJIOB) IOMeEX, MUMEIOIIUX Pe3KUil (pOHT U
KoJiebaTeNbHbIN XapaKTep, COMPOBOXAAETCS OTPakeHUSIMU, OOYCIOBJIEHHBIMU HECOTIACOBAHHOCTBIO MOJHBIX CO-
MPOTUBJIEHU, MOAKITIOUEHUEM 3aILUTHBIX YCTPOUCTB, TMHEMHBIX (DUIBTPOB U T. A. [Ipu yKazaHHBIX OTPaKEHUSIX BO3-
HMKAIOT KOoJieOaHUsI, YACTOTa KOTOPBIX 3aBUCUT OT CKOPOCTH pacnpocTpaHeHus1 BojaHbl. DakTopaMu, BIUSIOIIMMU HA
XapakTep Tpoliecca, SIBJSIOTCS TakXke pacrpeleeHHble eMKOCTH TaKUX 2JIEMEHTOB, KaK 3JIEKTPOABUTATeNM, OOMOT-
KU1 TpaHchOpMaTopoB U T. . DPOHT UMITyJIbCa UMEET TeHASHIIUIO K CIJIaXKMBAaHUIO BCJIEACTBUE YACTOTHBIX XapaKTepy-
CTUK JIMHUI, 1O KOTOPBIM PACIpPOCTPaHSIETCsl MmoMexa; 3TOT (akTop B OOJblIel CTeMeHU BIUSIET HAa WMMITYJbCHI C
MaJbiM BpeMeHeM BoapacTaHus (ropsinka 10 HC) U B MEHbILIE CTeeHM — Ha MMITYJIbChl C BpeMEHEM BO3pacTaHUs
MopsiiKa J0Jeil MUKPOCEKYHIBI.

B 1ies10M, Kak TOKa3bIBalOT PE3YJIbTAThl UCCIIEOBAHUA, TIPEACTABUTEIbHBIM JUISI OOJBIIMHCTBA YCIOBUIA 3KC-
TUTyaTaluu SIBJISIETCSI KoJiebaTeIbHbIN TepeXoHbIi nmpoliecc Ha nmoptax TC, uMeroniuii BpeMs HapactaHust 0,5 MKC 1
yactory konebanuii 100 kI.

Hpyroit npuynHoOil BO3HUKHOBeHMST ofuHOYHbBIX K311 SBNISI0TCS MMITY/IbCHBIE HATIPSIKEHUST U TOKA MOJIHUEBBIX
pa3psiioB, XapakTepudyeMble OTHOCTOPOHHeH opmoit. [1py HerpssMOM BO3IEMCTBUM YKa3aHHbBIX pa3psiloB HA JIMHUU
(BCNeACTBUE MHIYKTUBHOW CBSI3W MEXNY JMHUSMHW) WX BJIUSHUE TPOMOPIIMOHAIBHO MPOU3BOIHONW OT MEPBUYHOTO
UMITyJIbca. MexaHnu3M CBSI3U MPUBOAUT, C YYETOM YACTOTHOTO CIIEKTpa MEPBUYHOIO MMITYJIbCa, K BOBHMKHOBEHUIO
KoyieOaHUIi, XapaKTePUCTUKNA KOTOPBIX, IOMUMO YCJIOBUI pacnpoOCTpaHEHUs IMOMEXU MO HU3KOBOJIbTHBIM 3JIEKTPU-
YECKUM JIMHUSIM, 3aBUCSIT TaKXKe OT MapaMeTpOB YCTPOWCTB 3a3€MJIEHUSI M XapaKTEPUCTUK METALTMYECKUX KOHCTPYK-
LU, TI0 KOTOPBIM PACTIPOCTPAHSIIICS TOK MOJIHUM.

B oTHOIIEHUM TIEPBUYHBIX UMITYJILCOB, SBJISIOIIMXCS MPUYMHONW BO3HUKHOBeHUsT oguHOYHbIX K3T1, nokymeH-
Tl MOK ycTaHaBnmuMBaloT cTaHmapTHbie mapameTpbl ummynbca 1/50 mxc. McnbiTaHUs Ha YCTOMYMBOCTD K OMHOY-
HbeiM K311 ¢ mpumenenuem WT ¢ ManbIM BBIXOTHBIM COMPOTHMBIEHUEM M UCIIBITAHUSI HA YCTOMYMBOCTD K CTaHAApT-
HBIM umIyabcaMm 1/50 MKC (ucnbimanus Ha ycmouuueocms K MUKPOCEKYHOHIM UMNYAbCHbBIM HOMeXam 00AbUlol IHepeuu)
MOTYT pacCMaTpUBaThCsl KaK B3aMMOJOMOJHSIOUIME IPYT ApyTa.

Huxe mpuBeneHs! cBefeHust o nmapamerpax onuHouHbIX K3I1, oTHOCsIMECsT K POBEIEHUIO MCTIBITAHWIA.

a)YacToTa mMOBTOpPEeHUH

Yacrora mosropeHus: K3I1 HemocpenacTBEHHO 3aBMCUT OT BEPOSITHOCTM SIBJICHU, BBI3bIBAIOIIMX ITOSIBIIC-
nue K3II. YkazaHHasi BepOSTHOCTb SIBISIETCS] OOJIbLLIEH ISl TaKWX SIBJICHWI, KaK TEPEeKIIOUCHUs BJEKTPUIECKUX
Harpy30K, ¥ MeHbILEH 1JIs BOBHUKHOBEHHUSI aBAPUITHBIX CUTYallMi Y MOJTHUEBBIX pa3psiioB. B peanbHbIX YCIOBUSIX yac-
tota noropeHusi K3I1 moxer uszMeHsTbest oT 1/c o 1/mec wnu 1/ron. Jnsi ueneit UCHbITAHU, YUUTbIBAsI, 4TO
CYILIECTBYET MpEJeIbHOE YHCIO BO3AEHCTBUI, KOTOpble MOTYT ObITh TomaHbl Ha UTC, yacrora moBTopeHus K3IT
rnopsiika 1/C MOXET CUMTAaThCsl MPUEMJIEMON B OTHOIIEHWM TaKMUX SIBJICHMH, KaK TMEpPeKITIOUEHUsT 3JEKTPUUECKUX
Harpy3o0K, MMEIOIIMX OOJIbIIYI0 BEPOSITHOCTh BOBHUKHOBEHUS.

Yacrora nosropeHus: K3I1 ripu nmpoBeneHUM UCTIBITAHUI MOXET ObITh YBEJIMUYeHa [IJIsS COKPAIEHUST TTPOIOJIKU -
TEJIbHOCTU MCTIbITAHUI. BBIOOp 4acTOTHI TTOBTOPEHMUS AOIKEH OBITh OCYILIECTBIIEH C YUETOM yKa3aHHBIX B TEXHUYEC-
kot fokymeHTaunu Ha UTC rmapamMeTpoB yCTPOMCTB 3alIMTHI OT UMITYJILCHBIX TIOMEX, TTPUMEHSIEMBIX TIPU TTPOBEACHUM
WCTIBITAaHUA.

6)Pa3oBH U yromn

ABapuitHple HapylreHus pyHkiuoHupoBanus TC, BeI3BaHHBIE Bo3meiicTBueM ommHOUYHBIX K3I1 Ha mopthr
SJIEKTPOMUTAHUSI TIEPEMEHHOI0 TOKa, MOTYT 3aBUCEThb OT (pa30BOro yrjia BO3MAEHCTBUSI TTOMEXM IO OTHOIICHUIO K
yactoTe cetu anekTponuTanus. Eciu npu BosaeiictBuu K311 Bo3HUKaeT pa3psii B yCTPONCTBE 3alUThI OT MOMEX, TO
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SJIEKTPUUYECKUI TOK, MPOXOASUIMN OT MOAKIIOYEHHOTO MCTOYHHMKA DJEKTPOMUTAHUSI Yepe3 YCTPOWCTBO 3allUThI,
MPpOOJIKAETCS B Te€UEHWE U TOC/Ie OKOHYAHUST UCTIBITATEIbHOTO Pa3psIIHOIO TOKaA.

1151 MOYNPOBOJHUKOBBIX 3JIEMEHTOB YKa3aHHOE sIBJIeHUME BO3ZHMKAET B 3aBUCMMOCTM OT COCTOSIHUSI IPOBOIM -
Moctu Bo BpeMms BosaeiictBust K3IT ycrpoiicts UTC, kKoTtophie comepKaT MOJIyIPOBOIHUKOBBIE 3JIEMEHTBI, U OMpe/e-
JigeTcs TaKMMU MapaMeTpaMu MOJYNPOBOAHUKOBBIX 3J€MEHTOB, KaK XapaKTepPUCTUKKM BOCCTAHOBJIEHUS] UM KayeCTBO
(GYHKIIMOHUPOBAHMS MOCJE MPo0os.

B)U3MeHeHUEe MOASIAPHOCTHU

YyBCTBUTENBLHOCTD MOJYPOBOIHUKOBBIX 3JIEMEHTOB K BPEMEHU BO3ACUCTBUS U MOJSIPHOCTA UMITYJILCOB SIBJISI-
€TCSl OJIHOI M3 MPUYMH BbIOOpA MEPEXOAHBIX KojebaTeJlbHbIX MOMeX B KaueCTBE MCIBITATeJbHBIX BO3ACUCTBUM A
OLIEHKHM IMOMEXOYCTOMUMBOCTH, TaK KaK yKa3aHHbIE TTOMEXU MOTYT HApPYIIUTh (YHKIIMOHUPOBAHUE MOJTYIPOBOIHUKO-
BBIX 3JIEMEHTOB C OOJIbLIEN BEPOSITHOCTHIO, YEM MMITYJIbChl OMHOCTOPOHHEN (hopMbl. [T u3yyeHust BOMPOCOB MpPoO-
0051 MOJTYITPOBOAHUKOBBIX 3JIEMEHTOB TP Pa3JIMYHbIX YCIOBUSIX HArPy3KU U BO3AEHCTBUS UMIYJIbCHBIX TIepeHamnpsiKe-
HMI MPOBOIAT COOTBETCTBYIOIIME UcciaenoBaHus. [IpuBeneHHbIE HUXE Pe3yabTaThl OTHOCATCS K BO3MEHMCTBUIO UM-
MyJbCOB PA3IMYHON MOJSIPHOCTH Ha MOJYNpOBOAHMKOBbIE nuoabl. [Ipu nmogauye K3I1 B MOMEHT BpeMeHU, COOTBET-
CTBYIOILIIMI MaKCMMaJbHOMY 3HAUEHUIO OOpaTHOIO HAMpsIKeHUs Ha MOJYIPOBOAHMKOBOM JAMOJIE, CpelHee HampsiKe-
Hue npobos cocrapnser 1800 B. IMpu nogauye K31 B MOMEHTHI BpeMeHU, COOTBETCTBYIOLIME (Da30BbIM yriaam 30 u
90 rpan mociie Hayaja MpOBOAMMOCTH, YMEHbIIEHUE CPEIHEr0 HaIpsDKeHUs mpobost cocTapisieT 33 u 50 % cooTBet-
CTBEHHO. AHAJIOTMYHbIE UCCIeN0BaHMSI TOATBEPKAAIOT, YTO 3HAYEHHUS HAMIPSIKEHUS TTPO0OST B YCIOBHUSIX TTPUIIOXKEHUS
MMIYJbCHBIX OOPAaTHBIX HAMPSKEHUI B TeUeHUE Mepruoia MPOBOAMMOCTH 3a4acTylo MEHbIIIe, YeM B YCJIOBUSIX MPUIIO-
JKEHMST TeX e UMITYJbCHBIX HAaMpsLKEHUI B Tiepuoj OJJOKUPOBaHMS.

A.2 ITopropsiiomuecs K311

BosHukHoBeHune mnoBTopsommxcss K3I1 cBs3aHO ¢ MepekIioueHUEeM BbICOKOBOJBTHBIX IIMH Ha OTKPBITHIX
9JIEKTPUYECKUX TOJACTAHIIMSIX BHICOKOTO U CPEIHETO HAMPSKEHUST U C OTNepalMsMu MEePEKITIOYeHUI B 2JEKTPUIECKUX
CETSIX MPOMBILITIEHHBIX TTPEANPUSTHINA.

Ha anekTprueckux CTaHIMSIX BKJIIOYEHNE U BHIKJIIOUEHUE BHICOKOBOJIBTHBIX IIMH MPUBOIUT K MaJIOMy BpeMeHU
HapacTaHus MEePeXOqHOTo KojedaTeJbHOro mpoliecca, MMEIoLEMY BeJIMYMHY TOpsiiKa HECKOJbKUX JECSTKOB HaHO-
cekyHn. Ha BeamumHy MakcuManbHOTo HampsikeHus: mopropsitoiiuxcst K311 okasbiBaloT BIUSIHUME OTpaxkKeHMsI, 00yc-
JIOBJIEHHbIE HECOITaCOBAHHOCTBIO TMOJIHBIX COMPOTUBIEHUI BBICOKOBOJBTHBIX ILMH, MO KOTOPBIM PaclpOCTPaHSIIOT-
cs noMexu. [1o aToit mpuuKMHe pe3yabTUPYIOIIe HAPSIKeHUE U TOK ITOMEXH B BBICOKOBOJIBTHBIX LITMHAX XapaKTepU3y-
IOTCSI OCHOBHOI1 4acTOTOI Koyie0aHWUii, KOTOpasi 3aBUCUT OT JJIMHBI LIENIU U BPEMEHU PACIPOCTPAHEHMUSI.

Yacrora konebanuii mosropsitoimnxcss K311 moxer nameHsTbes: nmpubamsutenbHo oT 100 kI 10 HeCKOIbKUX
Merarepil JJisi OTKPBITBIX 3JIEKTPUYECKUX TTOACTAHLIMI B 3aBUCMMOCTH OT BJIMSIHUS MMapaMeTpoOB, YKa3aHHBIX BBIIIE, U
JJTMHBI BBICOKOBOJIBTHBIX 1LIMH, KOTOPasi MOXKET COCTABJISITh OT HECKOJIbKUX JECSATKOB 0 HECKOJIBKUX COTEH METPOB
(MakcumanbHas airHa MoxeT nocturatb 400 m). [Tostomy yactora moropsitoimmxcs K3I1, paaas 1 MI, moxet
paccMaTpuBaThCsl B KaYeCTBE TPEACTABUTEbLHOM /IS OOJIBIIIMHCTBA YCJIIOBUH 3KCILTyaTallMi M, BMECTE C TeM, 4acTo-
ta 100 xI' paccmaTpuBaeTcsl Kak COOTBETCTBYIOILASI YCIIOBUSIM OOJIBIIMX 3JIEKTPUYECKUX TTOACTAHIIMI BBICOKOTO Ha-
TIPSTKEHMS.

Yacrora nosropeHusi K31 MoxeT M3MEHSITbCSI OT HECKOJIbKUX Tepll 0 HECKOJbKMX KUJIOTepll B 3aBUCUMOCTH
OT PACCTOSTHUSI MEXIY KOHTAaKTaMU pa3beIUHUTENIS, T. €. TIPU MaJIOM PACCTOSTHUM MEXITy KOHTaKTaMM 4acToTa MOBTO-
peHUusI MaKCMMaJlbHA, a MPU PACCTOSTHUM MEXIYy KOHTaKTaMU, OJIM3KOM K TOMY, MIPU KOTOPOM ITPOMCXOAMUT TpeKpa-
IIEHUE 3JIeKTPUUYECKON TyTrv, 4acToTa MOBTOPEHUSI MUHMMAaJIbHA M paBHA (I Kaxaoi ¢as3bl) yABOSHHON 4YacToTe
CeTH.

Boi6pannbie yactotsl noBTopeHust 40 u 400 I'iy siBAsIIOTCS, CenoBaTeibHO, KOMIIPOMMCCHBIMU 3HAUEHUSIMU,
YUUTHIBAIOIIMMM PA3IMYHYIO TIPOIOKUTEIBHOCTh TTOMEX, BEPOSITHOCTh PA3IMUHBIX YACTOT MOBTOPEHUSI M BIMSIHUE
SHepruu BozaeicTBytommx nmomex Ha UTC.

Ha npowmsbliieHHbIX nipeanpustusix nosropsitomuecss K3IT MoryT reHepupoBaThCsl B pe3yJibTaTe KOMMYTAII-
OHHBIX TMEePEeXOAHBbIX MpolieccoB. Bpemsi HapacTaHMs UMIyJIbca U YacToTa KosnebaHuit nosropsoniuxes: K311, BbiO-
paHHbIE UISI TIPOBENEHUST UCIIBITAHUI Ha MOMEXOYCTOMYMBOCTb, HAXOASATCS B YIOBJIETBOPUTEIBHOM COOTBETCTBUM C
YaCTOTHBIMU XapaKTepUCTUKAMU CUCTEM 3JIEKTPOCHAOXKEHUS MPOMBIIIJIEHHBIX TTPEATPUSTUIM.

A.3 BeI00p BHIOB MCHIBITAHUIA

Bb16op Buma ucnbITaHUil (Ha YCTOMYMBOCTb K OMMHOYHBIM WM ToBropsiionmMcs K3IT unu tem u apyrum)
OCYUIECTBJISIIOT C YYETOM XapaKTEPUCTUK IMOMEX, OMPEAEIISIONIMX 3JIEKTPOMArHUTHYIO OOCTAHOBKY IMpU dKCIUTyaTa-
i TC.

WcnbiTaHus Ha ycToiunBOCTh K oniMHOYHBIM K3TT nmutupytor BoszneiictBue Ha UTC onnHOYHOTO MepexoqHOro
Ko0JiIe0aTeIbHOTO Mpoliecca ¢ MAJIBIMU BEPOSITHOCTBIO €r0 TMOSIBJIEHUSI M YaCTOTOM MOBTOPEHMS; YKa3aHHBIE MCIThITa-
HUSI TTO3BOJISIIOT TIPOKOHTPOJIMPOBATh B3aUMOJENCTBUE MeX Ty uctibiTyeMoii 1iernibio MTC 1 okpyxaroiiieit ajekrpomar-
HUTHOM 0OCTAaHOBKOI, HO B MEHBIIIEI CTEIIEHU 00eCIeYnBaIOT OOHapyXeHre HapymeHnid pyakunonupoBanust UTC
TPU BO3IEWCTBUU TTOMEX.

WUcnbiTanus Ha yctoitumBocTh K noptopstommMcss K3IT nmutupytor Bosaeiicteue Ha UTC nepuonnuecku
MOBTOPSIOUIMXCST KOJIe0aTeIbHbIX MEPEXOIHbIX MPOLECCOB, YTO obsieryaeT 0OHapyXeHUe HapyllueHUi GyHKIIMOHUPO-
BaHust U'TC B pa3IuuHbIX YCIOBUSX MPUMEHEHUS.
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MMPUJTOXEHUWE b
(crpaBOYHOE)

Bbi00p cTeneneii xKecTKOCTH HCTIBITAHMIA

CTeneHu XeCTKOCTU UCTIbITaHUi Ha ycToitumBocTh K K311 BBIOMpaloT B COOTBETCTBUM C YCJIOBUSIMU pa3Mellie-
Hust TC npu aKcIIyaTalluyd M MapaMeTpaMM OKPYXKalolllel 371eKTPOMarHUTHONH OOCTAaHOBKM. YKa3aHHbIE CTeNeHU
JKE€CTKOCTU MCTIBITAHUI YCTAaHOBJIEHBI B pasjeie 5 HACTOSIIero cTaHaapTa.

HcnbiTaHus Ha TOMEXOYCTOMYMBOCTD MPOBOISIT B COOTBETCTBUU C YKa3aHHBIMU CTETIEHSIMU XECTKOCTH UCTIbI-
TaHU C TeM, YTOObI OLIEHUTh KauecTBO (pyHKImoHupoBaHusi TC B ycloBMSIX aKcTutyaTaluuu. [Ipy 3TOM y4uThIBalOT
MepBUYHbIE SBJIeHUs, BbI3biBawlue mnosieneHue K3TI, u ycnoBus ycraHoBku TC, KoTOpbie OMpenessiioT Kiaacchl
5JIEKTPOMATHUTHOW OOCTaHOBKM.

Bb.1 Ogunounsie K311

BbiOop cTerneHu KeCTKOCTU MCIBITAHWN TOJIKEH OCYLIECTBISATHCS MPUMEHUTEIbHO K KOHKPETHBIM YCIOBUSIM
yCTaHOBKM M 3kKcrtyatanuu TC Ha ocHOBe aHaiu3a sIBJI€HUH, BbI3bIBaloIUX Bo3HMKHOBeHMe K3II, B TomM uucie
orepaluiit KOMMYTalMY B CUJIOBBIX M CUTHAJIbHBIX JIMHUSX U HETIPSIMOTO BO3JEWCTBUSI MOJTHUEBBIX pa3psinoB. CTeneHu
>K€CTKOCTHM UCIIBITAHUIN YCTAaHABJIMBAIOT C YUETOM YKa3aHHBIX HMXE YCJIOBUIA.

CTteneHb XECTKOCTU UCHBITAaHUN I

Onepanuy KOMMYTaLIUU:

- TIOPTHI BJIEKTPONUTAHUS MOAKIIOUYEHBI K MECTHOMY 3al[MIIEHHOMY UCTOYHUKY 3JIEKTPOCHAOXeHUs (Cucteme
OecrnepeOOMHOIO MUTAHMSI, MPeoOpPa30BATENIO0 MOILIHOCTHU);

- CHUTHaJIbHbIE MOPTHI U TIOPTHI YIIpaBJieHUs (MOPThI BBOAA-BBIBOMA) TOAKIIOUEHBI K KaOeJssiM, MPOJOXKEHHBIM
rapajiesibHO KabeJsisiM 3JIEKTPOTNIMTaHUsI, COOTBETCTBYIOIIMM paccMaTpUBaeMOMY KJIacCy 3JIEKTPOMArHUTHON obcra-
HOBKH.

MonHueBble pa3psiibl:

- TC ycTaHOBJEHBI B CMIELIUATBLHBIX TTOMEIIEHUSIX JUISl YITPaBIECHMSI.

CTenmeHb XE€CTKOCTMU MCHBITAHUN 2

Onepaluy KOMMYTalUK:

- mopThl saekTpornutaHusl TC HemnmocpeACTBEHHO MOAKIIIOUEHbI K PacIpeleUTeIbHBIM 3JIEKTPUYECKUM CETSIM
XXKWJIBIX PAiOHOB;

- mopThl anekTponutaHus TC, ycTaHOBAEHHBIX HA MPOMBILIUICHHBIX MNPEANPUITUSAX U Ha 2JEKTPOCTAHIIUSAX,
pa3Bsi3aHbl OT CWJIOBBIX JIEKTPUYECKUX CETEil ¢ UCTIOJb30BAHUEM U30JMPYIOIIUX TPaHC(HOPMATOPOB, 3aIUTHBIX YCT-
POMUCTB U T. 11.;

- CHUTHaJIbHbIE MOPTHI U TIOPTHI YIpaBJieHUs (MOPThI BBOAA-BBIBOMA) TOAKIIOUEHBI K KaOeJsiM, MPOJOXKEHHBIM
rapasiesibHO KabeJsisiM 3JIEKTPOINIMTaHUsI, COOTBETCTBYIOIIMM paccMaTpUBaeMOMY KJIacCy 3JIEKTPOMArHUTHOMN obcra-
HOBKH.

MonHueBble pa3psiibl:

- TIOPTHI BJIEKTPONMUTAHUS U BBOJAA-BbIBOJA MOAKIIOUEHBI K 9KPAaHUPOBAHHBIM KaOessiM.

CTenmeHb X€CTKOCTM MCHBITAHUN 3

Onepaiuy KOMMYTalLUK:

- nopthl 3neKkTponuTaHus TC HemocpeaCcTBEHHO TOAKIIOUEHBl K 3JIEKTPUYECKUM CETSIM 3JIEKTPOCTAHUMHN U
TTPOMBIIIJICHHBIX TIPEITTPUSTHIA;

- CHUTHaJIbHbIE MOPTHI U MOPTHI yIpaBieHUs (MOPThl BBOAA-BHIBOJA) MOAKIIOUEHBI K KaOesiM, MPOJIOXKEHHBIM
MapajieibHO KabesisiM 3JIeKTPOIUTAaHUsI, COOTBETCTBYIOIIMM paccMaTpUBaeMOMY KJIacCy 3JeKTPOMarHWTHON oOcTa-
HOBKH.

MonHueBble pa3psiibl:

- mopThl 3eKkTponuTaHus TC MNoaKIOYeHbl K HE9KPaHUPOBAHHBIM KabessiM;

- TIOPTHI BJIEKTPONUTAHUS U BBoAa-BbIBoja TC MOAKIIOUEHBI K KabesiM, MPOJIOXKEHHBIM Ha OTKPBITONH MECTHO-
CTU C IPUMEHEHHEM SKPaHUPYIOIIMX KOHCTPYKLMI (HAIpuMep, METAUIMUYECKUX KOXYXOB).

CTemeHb XE€CTKOCTU MCNBITAaHUN 4

Onepanuy KOMMYTaLIUU:

- TopThl 3nekTpornuTaHuss TC TOAKITIOUEHBI K CETSIM 3JIEKTPOINUTAHUS 3JIEKTPOCTAHLIMN Y TTPOMBIIILIEHHBIX
TIPEATIPUSTHI, XapaKTepPU3YIOIINUXCS 3HAYNTEIbBHBIMA WHIYKTUBHBIMKA Harpy3KaMu;

- CHUTHaJIbHbIE TMOPTHI U TIOPTHI YIpaBJieHUs (MOPTHI BBOAA-BBIBOMA) TOAKIIOUEHBI K KaOeJsiM, MPOJIOXKEHHBIM
MapajieibHO KabesisiM 3JIeKTPOIUTAaHUsI, COOTBETCTBYIOIIMM paccMaTpUBaeMOMY KJlacCy 3JeKTPOMarHWTHON oOcTa-
HOBKHW.

MonHueBbie pa3psiibl:

- TIOPTHI JIEKTPONUTAHUS U BBOJA-BbiBoAa TC MOAKIIOUEHBI K HEIKPAHUPOBAHHBIM KabessiM, MPOJIOXKEHHbBIM
Ha OTKPBITOH MECTHOCTH.
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CTemeHb XE€CTKOCTU MCHNBITAaHUN X:

- creluaibHble YCJIOBUS pa3MelleHust u yctaHoBku TC.

B.2 ITopTopsiromueca K311

CTeneHu KeCcTKOCTH UCIbITaHUI Ha ycToiunBocTh K K3T1 BHIOMPAIOT ¢ yUeTOM TMEPBUYHBIX SIBIEHUI, BbI3bI-
Baroiux nosieneHue K3I1.

WcnbiTaHusam Ha ycroitumBocTh K noBTopsitoinmcs K3IT nomnexar B ocHoBHoM TC, mpenHa3HAYeHHbIE ST
YCTAHOBKM Ha JIEKTPUUYECKUX MOJCTAHIMSIX BBICOKOTO M CPEAHEr0 HampsDKeHWsl M Ha MPOMBILUIEHHBIX MPeanpusi-
TUSIX, UMEIOLIUX COOCTBEHHBIC 3JIEKTPOCTAHLUM (TpaHC(HOPMATOPHBIC MOACTAHLIM).

YpoBeHb BO3HMKAIOIIUX HAIMPSIKEHU TTOMeX ONpeessieTcs JIMHONM BbICOKOBOJBTHBIX IIIMH, NEHCTBYIOIINMU B
HMX HampsDKeHUSIMU, HAJIMYMEM U IJIMHOM Kabeseil, pacnooKeHHbBIX MapaieJbHO BHICOKOBOJBTHBIM LIIMHAM, CTe-
MEeHbIO UX SKPAHMPOBAHUS U MapaMeTpaMu CUCTEMbI 3a3eMJICHUSI.

Ilpu BbIOOpE cTemeHel >KECTKOCTU HCMBbITAHWI HEOOXOAMMO ISl YMEHbILEHUS], TT0 BO3MOXHOCTH, YMCIIa
BIUSIOIIMX (DAKTOPOB MPUHSITL BO BHUMaHUE, YTO pabouee HaNpspKeHWE SJIEKTPUUYECKUX MOACTaHLIMM, Ha KOTOPBIX
skcrutyarupytorcss TC, HaxoauTcst B onpeneieHHbIX npeaenax (Hanpumep, oT 150 go 800 kB). YuuTtsiBast 310, BIOOD
CTeTeHel XXECTKOCTU MCMBbITAHUI OCYIIECTBISIIOT C YUETOM COCTaBa MOJKII0YaeMOro o0OpydoBaHusI, €ro pa3mellie-
HMSI, KayecTBa 9KpaHUPOBaHMS Kabesieil u mapaMeTpoB CUCTEMbI 3a3eMJICHMSI.

Hcxons u3 npakTuyeckoro omnbita ycTaHoBKM TC ¢ MCMOIb30BaHUEM 3KPaHUPOBAHHBIX Kabesiell, SKpaHbl KOTO-
DBIX COeIMHEHBI HA 000MX KOHLIAX C CUCTEMOM 3alllMTHOTO 3a3eMJIEHUSI, PEKOMEHAYETCsI CIEAYIOIIUI MOPSAOK BbIOO-
pa CTerneHeil XXeCTKOCTU MCIbITAHUIA Ha YCTOMYMBOCTh K moBTopsitomnmcs K3IT:

- CTeleHb XeCTKOCTU ucrblTaHuil 1 — mopThl TC MoakIoueHbl K KabeasM, He BBIXOASIIMM 3a Mpeaeibl oMe-
LIEHUSI JIs1 yIpaBIeHUs;

- CTereHb XeCTKOCTU ucnbiTaHuii 2 — TC ycTaHOBIEHBI B KOHTPOJUPYEMBIX MOMEILEHMSIX U 3ajlaX pesieitHoi
sauuthl. [Toptel TC moakitoueHbl K KabeasiM, COeAMHEHHBIM C 00OPYIOBaHUEM, PACIIOJOXEHHBIM B MOMEILEHUSIX
YIIPABJICHUS U 3aJ1aX PEJIEHOMN 3allMUThI;

- CTeleHb XecTkocTy ucnbitTanuii 3 — TC yctaHOBIEHBI B TOMelleHUsIX peseiiHoii 3aiuThl. [Toptel TC noakito-
YeHbl K KabesiM, COeNMHEHHBIM C 000pYIOBaHUEM, PACTIOJNIOXKEHHBIM B 3TUX noMelueHusix. s ykazaHHbix TC npu
CTEeTIeHU KEeCTKOCTU 3 MPUMEHSIIOT HampskeHue nmoMexu 2,5 kB;

- CTereHb XXECTKOCTU UCMBITAaHUM 4 — He MPUMEHSIOT Uit ucnbiTaHuii TC, npeaHa3sHauYeHHBIX IS OKCILTyaTa-
LIMM Ha 3JIEKTPOCTAHLIMSAX U DJEKTPUIECKUX MOACTAHILIMSAX BHICOKOTO HampsikeHusl. Eciy BbIOOp yKa3aHHOM cTeneHu
JKECTKOCTU CUUTAETCs] HEOOXOAMMBIM, JOJDKHBI OBbITh MPUHSITHI COOTBETCTBYIOIIME METOMIbI TOMEXOTOJABICHUS;

- CTelNeHb XECTKOCTU MCIBbITAaHUI X — creluaibHble YCJIOBUs pa3MeleHust u ycraHoBku TC.
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MNPUITOXEHUWE B
(crpaBOYHOE)

Broixoanoe conporusienne UI' K311

BeixogHoe conportusienne I K31 goakHO B MAKCMMAJIbHOM CTEIIEHU COOTBETCTBOBATh ITOJIHOMY COIPOTUB-
JICHUIO JIMHUM (3JIEKTPOINUTAHUS, TIEpeladyi CUTHAJIOB, YIIPaBJIEHUs, CBSI3M). DTO TOJIOKEHUE CIIPaBeTMBO IS TTofa-
YU TTIOMEXH MO CXeMaM <«IIPOBOA—3EMJIS» U «IIPOBOA—ITPOBOI».

IMonHoe compoTUBIEHWE JMHUU OMpeAessseTcss MHOTMMU (hakTopaMu, B TOM YHCJIe TUIIOM Kabesei, 4acToT-
HbIM CHEKTPOM MOMEXU U JUIMHOU JIMHUM, UTO 3aTPYAHSIET YCTAHOBJIEHUE OJHON BEJMYMHBI, IPUTOJHON ISl Pa3Ivy-
HBbIX YCJIOBUM.

B a710ii cBs13u B [1] nIpuBeneHbI CBeASHUsI, OTHOCSIIMECS K U3MEPEHHBIM 3HAYEHUSIM IIOJIHOTO COIPOTUBIICHUS
(MakcUMalbHOE, CpeaHee W MUWHMMAaJbHOE 3HAueHUs ) JIMHUI BJAEKTpONMUTaHMs B nuamnazoHe yactot or 20 kI no
30 MT'u. M3MepeHust MpoBoASITCS MexXay hasHbIM U 3alUTHBIM MPOBOJHUKAMU B HU3KOBOJBTHBIX PACTIPENETUTETbHBIX
CeTSIX.

K3I1, paccmarpuBaeMble B HACTOSIILIEM CTaHAAPTE, UMEIOT YAaCTOTHBIE COCTABJISIIOIIME B TOJOCE OT HECKOJIb-
KHUX IECSITKOB IO HECKOJbKUX cOTeH Kwuorepl misd oavmHo4yHbIX K3IT u mo 5 MI'm pnsa mosropsitomuxcest K3IT.

Hnst nnanaszona yactot oT 100 k' 1o 5 MI'u B [1] npuBeneHsbI Clieayolne CpeaHue 3HaUeHUs:

- ot 10 mo 30 Om Ha gactote 100 KI1I;

- okos1io 80 Om Ha yactote 1 MI'L;

- ot 100 1o 150 OmM Ha yactoTe 10 MIL.

CaefieHMSI O KpUTEpUSIX, TIPUHATHIX TpU BbIOOpe BhixogHoro cornpoTtusieHuss U K311, nmpuBeneHsl HIXe.

B GyayiiieM BO3MOXKHO MPOBEACHNE KOPPEKTUPOBKM BHIOPAHHBIX BEJIMYMH BbIxogHOro conpotusieHuss MUI' K3I1
U TIPUHATHE €NUHCTBEHHOI'O 3HAYEHUsI BBIXOJHOTO COMPOTUBIEHHUSI, COCTaBIsIOIIEro, Hampumep, 50 OM. DTo 3Haye-
HUE MOXET MO3BOJUTH NMPUMEHSTh CTAaHAAPTHOE YCTPOWCTBO CBSI3W/pa3BsI3KW JJISI UCIIBITAHUI HA YCTOMYMBOCTH K
KOHAYKTUBHBIM MOMEXaM Pa3M4YHOTO BUAA U MCKIIOUMTb CJOXHYIO OLIEHKY YCJIOBMI JKCIUTyaTallMu TpU BbIOOpE
BBIXOJIHOTO comnpoTtuBieHus UI.

B.1 Ogunounsie K311

BreixonHoe conporusieHue W mig ucneitanuii npu nogaye K3IT Ha mOpThl 3JEKTPOMUTAHUSI YCTAHOBJIEHO
paBHbIM 12 1 30 OM. DT 3HAYEHUS] IPUMEHUMBI JIJI1 KOPOTKUX U JUIMHHBIX JTMHUI pu nutanuu TC ot pacrpeaenu-
TeJIbHOMU 3JIeKTpruuecKoit ceTu. OHU MPEeACTABISIOT COO0N TEXHUUYECKUI KOMITIPOMMCC, TaK KaK YUMTHIBAIOT HEOOXOMU-
MocTb ucnbIThiBaTh UTC, mMOAKIIOUeHHbIE B OOBIYHBIX YCJIOBUSIX K CETSIM C HU3KHMM COINPOTHBIEHUEM, COOTBET-
CTBYIOLIMM 3HAY€HMSIM, YKazaHHBIM B [1]. KpoMe Toro, npu ykazaHHBIX 3HAUEHMSIX BBIXOAHOTO COMPOTUBJIEHUST BO3-
MOXHBI UCITBITAHUSI YCTPOMCTB 3alIUThl OT UMITYJIbCHBIX TTOMEX, TAKUX KaK BapUCTOPbI HA OCHOBE OKCHUIOB METaJLIOB
U T. A., IpUMeHeHHbIX B KOHCTpyKiuu UTC. I1pu 3TOM 3HaueHUs Toka Kopotkoro 3ambikanusi T K311 obGecrnieuu-
BalOT, C YUY€TOM HOMUHAIbHBIX 3HAYEHUI TOKA U paccerBaeMOl MOUIHOCTM YCTPOMCTB 3alllMThI, TPOBEAEHUE Hepas-
PYLIAOLLIUX UCTIBITAHUM.

s vcnbliTaHuil ipu nogavye oavHo4YHbIX K3IT Ha curHajgbHble MOPTHI M MOPTHI yNpaBieHus (MOpThl BBOAA-
BBIBOJA) KOMIIPOMMCCOM SIBJIIETCSI BbIOOp 3HaueHus1 BbixogHoro comnpotuBieHus WMIT K3I1, paBHoro 200 OM, yuyu-
ThIBas, UTO XapaKTEPUCTUUYECKOE COIMPOTUBJICHUE MPUMEHSIEMbIX Kabesel (CKpydyeHHBIX map) coctamisieT ot 120 no
150 Om B yacToTHOM auamna3oHe cBbie 100 k' npu mivHe Kabeneit nopsiaka 100 m.

Bo3MOXHO TpoBefeHUEe KOPPEKTUPOBKU BbIOPAHHOI BEeJMUMHBI BbhixogHOro corpotubieHust U K311, B Tom
Yyucsie W U1 aHAJIOTUYHBIX MCIIBITAHUI C UCTOJb30BaHUeM ToBTopsitonuxcss K31, nas KoTopbix BBIXOIHOE COMpPO-
tuieHue UI' K311 ycranosiaeHo paBHbiM 200 OMm. DakTruecku, Npu Mnmogavye MCHbITATEIbHbIX HanpsikeHuit Ha UTC
MPY BXOJHOM COIPOTMBEHUM TMOPSIIKA HECKOJBKUX COTEH WJIM ThICSY OM paszanuus mpu ucnonb3oBaHun UI' K311 ¢
BBIXOOHBIM compotuBicHrueM 200 Om mam 120—150 OM OoTCyTCTBYIOT.

Hns ucnuitanuit TC npu nogaue K311 Ha mopThl BBOAA-BbIBOJA, K KOTOPBHIM MOIKIIOUEHBI TPYMIIbI 3JeKTprUIec-
KHUX LieTneid, BKIIYAIIMX YCTPOMCTBA 3alUThl OT UMITYJIbCHBIX nomeX, npumeHeHue I K311 ¢ BBIXOOHBIM COMpPO-
tuieHueM 12 unu 30 OM nipeacTaBasieTcss TpUEMJIEMBIM 10 TeM Xe TTpuurMHaM, uto 1 npumeHeHue UI ¢ ykazaHHbIM
BBIXOJHBIM COMpOTUBIeHUEM Mpu noaade K3IT Ha MOpThl 271€KTPONMUTAHUSI.

B.2 IHosTropsommecs K311

Boixonnoe comnpotusnenne UI' K311 ycrananuBator paBHbIM 200 OM, XOTS peajbHOE COMPOTHBIEHUE Kabe-
JIeil (CKpydeHHBIX Tap) 6;im3ko K BeianuuHe 150 Om. IIpuuunHa, 1o KOTOpOil BeJIMYMHA BBIXOAHOI'O ITOJHOIO COIpPO-
tuBineHuss MU' K311 BeiOpaHa paBHoii 200 OM, 3aKjI04aeTcsl B HEXXeNaTeJbHOCTY M3MEHEHUs CYILLEeCTBYIOLIEro MOJI0-
JKEeHUSI, CBSI3AHHOTO C TEXHWYECKUMM XapaKTepUCTUKAMU U3JEIUi, TTPUMEHSIEMbIX Ha 3JeKTPUUYECKUX TOACTaHIIUSIX
BBICOKOTO HAMPSIKEHMS.
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