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TOCT P 51317.4.12—99 (MBK 61000-4-12—95)

BeeneHue

Cranpapr MBK 61000-4-12—95 ssnsiercs yacTbio ctangapToB MOK cepuu 61000 cornacHo crenyio-
nie CTPYKType:

Yacts 1 OcHOBBI
O61ee paccMOTpeHue (BBeaeHue, GyHIAMEHTAIBHBIE TIPUHIIUITHT)
Onpenenenusi, TEPMHUHOJIOTHS

YacTtb 2 DneKTpoMaruuTHas 06CTaHOBKA
Onncanye 371eKTPOMArHUTHON 00CTaHOBKU
Krnaccudukanms 3eKrpoMarHuTHOM 06CTaHOBKI
VPOBHM 3NEKTPOMArHUTHOH COBMECTUMOCTH

Yactb 3 Hopmsl
HopMs! ToMexosMuccuu
HopMb! moMexoycToit4nBOCTH (B TOIT CTEIEHU, B KAKOH OHU He ABJISIOTCS MPEAMETOM PaccMOTpe-
HYSL TEXHUYECKUMY KOMUTETAMH, pa3pabaThIBAIOIIMMY CTAHAAPTEI HA TIPOAYKIIUIO)

YacTb 4 MeTons! HCTIBITAHUI 1 U3BMEPEHU I
Metoanl H3MepeHU i
Mertoan! UCTIBITAHUI

Yactb 5 PykoBOACTBA 110 YCTAHOBKE W TIOMEXOITOAABIEHHIO
Pykosoacrsa no ycTaHOBKe
PykoBoACTBa IO ITOMEXOMOAAB/IEHUIO

Yacte 6 OO1Me CTAHAAPTHI
Yacrp 9 Pasnoe

Kaxmas 4acTh oApasfensercsa Ha pa3aesbl, KOTOpPhle MOTYT 6biTh OMyOMMKOBAHbI KaK MEXIYHAPOMHbIE
CTAHIAPTHI TGO KaK TEXHUYECKUE OTYETHI.

VKa3aHHbIEe CTAHAAPTH! M TEXHUYECKHE OTYEThI OYAYT ONYOAMKOBAaHBI B XPOHOJIOTHYECKOM MOPSIAKE U
COOTBETCTBEHHO NMPOHYMEPOBAHBI.

HacTrosiuas 4acTb MpeACTaBIsgeT COGOl MEXAYHAPOAHBIA CTAHAAPT, KOTOPBII YCTaHaBANBaeT TpeGoBa-
HUS IOMEXOYCTOHYMBOCTU M METOABI MCIIBITAHU I IPHMEHUTEIIBHO K KOJe0aTeNIbHBIM 3aTyXalOLM IOMEXaM.
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I'OCT P 51317.4.12—99
(M3K 61000-4-12—95)

FTOCYOIAPCTBEHHBIH CTAHJIAPT POCCHHUCKON ®EIEPAIINU

CoBMECTHMOCTD TEXHNIECKHMX CPEACTB NeKTPOMATHUTHAA
YCTOMYHUBOCTD K KOJIEBATEJIBHBIM 3ATYXAIOIIINM IIOMEXAM
TpeGoBanus ¥ METOABI HCIILITAHMI

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

Jlara sBenenns 2001—01—01

1 O6aacTs npuMeHEHHS

HacTostumii cTaHmapT pacipoCTpaHsIeTCs Ha 3NIEKTPOTEXHHYECKUE, SJIEKTPOHHBIE U paduo3neKmpoHHbie
u3nenusi ¥ 00opynoBaHKe (fajiee B TEKCTE — TEXHUYECKUE CPEACTBA) U YCTAHABIMBAET TPEOOBAHUS U METOADI
HCITBITAaHWI TexHHYecKuX cpeacTs (TC) Ha yCTOMYMBOCTD K BO3ACHCTBUIO HAa HUX B YCIOBUSIX SKCIUTyaTaLlMU
KonebarenbHbIX 3aTyxatoux nomex (K3IT) ciexyiomux BHIOB:

a) ommHouyHbIX K3I1, BO3HHKAIOUMUX B HU3KOBOJIBTHBIX CUIOBBIX THHUAX U B THHUSX YIIPABACHUS U
curHanuzauuu TC, MonyJyarimx 3JIEKTPOIMMTAHUE OT HU3KOBOJIBTHBIX PACPENETUTENBHBIX NEKTPUYECKUX
ceTell U CUCTEM 3JIEKTPOCHAOXKEHHUST TIPOMBILUICHHBIX NPEATIPUSTHIA;

6) nosropsirowuxcst K311, BO3HUKAIOIIUX B OCHOBHOM B CHJIOBBIX JIMHUAX W JIMHUSX YIIPaBJIeHUS U
CUTHUIM3ALUKA Ha 3JIEKTPUYECKUX TIOACTAHUMAX BBICOKOTo (6biwe 35 kB) m cpemHero (6—35 kB)
HATIPSDKEHHUS.

ITpumevyaHue— B cooTBETCTBHH C YaCTOTAMM, paCCMAaTPUBAEMbIMHM B HACTOALIEM CTAHAAPTE, BOZHUKHO-
seHue nostopsowmxcs K3IT cesasaHo co cpabaThiBaHUEM OZHOTO OTAEIBbHOTO BBIKIOYATES.

Llenslo HacTOsIIErO CTaHAAPTA SIBJISIETCS YCTAHOBJIEHHE TPeOOBaHUI MOMEXOYCTOWYHMBOCTH M 001
OCHOBEI JIJTsI OLIEHKH B JIJAOOpaTOPHBIX YCIOBHSX KayecTBa pyHKUMOHMpoBaHusa TC, npeaHa3HaYeHHBIX JUIS
MPUMEHEHHUS B XHUIIBIX, KOMMEPYECKUX U TTPOMBILLITIEHHBIX 30HAX, @ TAKXKE Ha 3JIEKTPOCTAHIIMSIX.

CTaHOapT YCTaHABIIMBACT:

- (bOPMBI UCITBITATENEHBIX HATIPSDKEHUI U TOKOB,;

- CTETIEHW XXECTKOCTH UCTIBITAHMIA;

- TpeGOBaHUS K UCITLITATEIbHOMY 000PYIOBAHUIO;

- paBoure MecTa JUIST UCTTBITAHMIA;

- METOABI UCTIBITAHWIA.

Hacrosiiuuit craHmapt He yCTaHABJIMBAET UCITBITAHUM, TIPUMEHSIEMBIX [UTs1 KOHKPeTHBIX TC WM cucTeM.
Ero rnaBHO 3agadeii apisieTcss 06eCeyeHUE BCEX 3aMHTEPECOBAHHBIX TEXHUYECKMX KOMUTETOB, pa3pabarsi-
BAIOUIMX CTAHAAPTHI HA TIPOAYKIIUIO, OOIIUMH CCETOYHBIMU JAaHHBIMH. TeXHUYEeCKIe KOMHUTETHI IO CTaHAap-
TH3aumK (v usrorosutenu TC) HeCyT OTBETCTBEHHOCTE 3a BBIOOD BUIOB U CTEIleHEH XKECTKOCTH HCIIBITA-
HUH, npuMmeHsieMbIx st TC.

Yemanoenennvie Hacmoswum cmandapmom mpe6oganus 00A*CHb 6bimy npusedervt 6 cmandapmax Ha TC
KOHKpemH020 suda u ¢ mexnuveckol doxymenmauyuu Ha TC.

Tpebosarnus nacmosue2o cmanoapma A61310mcs 0033amenbHbIMU.

Codepxcanue cmandapma MIK 61000-4-12—95 nabpano npsamoim wpugmom, 0onosnumensrole mpe6osa-
Hus Kk cmandapmy MI3K 61000-4-12, ompaxcaroujue nompe6Hocmu 3KOHOMUKY CIMPAHBL,— KYPCUGOM.

W3panue oduunanbHoe
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T'OCT P 51317.4.12—-99 (MOK 61000-4-12—95)

2 HopMaTuBHBIE CCHUIKH

B nHacmoswem cmandapme ucnoab306ansl cchinku Ha credyrowue cmandapmet:

T'OCT P 8.568—97 I'ocyoapcmeernnas cucmema obecneyenus eduncmea usmepenuii. Ammecmayus ucnwi-
mamenvrozo o6opydoganus. OCHOBHBIE NOAONCEHUS

TOCT 13109—97 Snexmpuveckas snepeus. CoeMecmUMoCcms MEXHUMECKUX CPeOCcme INeKmpoMAZHUMHAS.
Hopmer kauecmea anexmpuueckoii 3nepeuu @ cucmemax 31eKmpocHabICceHus 00ue20 Ha3Ha1eHus

TOCT 30372—95/TOCT P 50397—92 Coemecmumocms mexrHuuecKux cpedcme anexkmpomaznumnas. Tep-
MUHbB U onpedenenus

TOCT P 51318.22—99 (CHCIIP 22—97) Cosmecmumocms mexHueckux cpedcme 31eKmpomMazHumHas.
Paduonomexu undycmpuanshvie om obopydoganus ungopmayuonnvlx mexroasozuti. Hopmbt u memoost
ucnbimanul

3 O0mmue nmonoxeuus

K3I1, Bosaeiicreylowme Ha TC, moryT Hapywath HagexxHyto paboty TC u cucrem. C yyetoM nepuoamy-
HocTu Bo3HUKHOBeHHs K311 nogpasaensior Ha moMexu ¢ MaJioit 4acToToi noBTopeHus (onuHouHbie K3IT) u
¢ BbICOKOI yacToToit mosropenus (nopropsiomuecsa K3I1, nayku).

Omurounsie K3IT Bo3aeifcTByIoT Ha Hienu (MOpThI MOAKTIoUeHUsT Kabeneid) TC B pe3ynbsTaTe MpoLeccoB
KOMMYTALIMH B CUJIOBBIX JIMHUSAX W JIMHUSX YIIPaBACHUS M CUIHAJM3ALMU, a TaKXe MOJIHMEBBIX pa3psiioB.
OnvHouHBI XapakTep U GopmMa 3aTyxaloLero KoyieGaHus ABISIOTCT Haubosee BaXXHBIMU pu3Hakamu K311
3TOTO BH/A.

ITosropsiioutecs: K3IT Bo3aeiicTBylOT Ha Uenu (NMOpThl noaxioueHus: Kabenei) TC B pesynbraTe
TIPOLIECCOB KOMMYTALINH, CBSI3aHHBIX ¢ MOBTOPSIOLLUMMCS 3aXKMTaHWEM SJIEKTPUYECKOM OYTH, TUTTHYHBIX IS
SNIEKTPOCTAHLIMH 1 3JIEKTPHYECKUX MMOACTAHLIUIA BBICOKOTO Y CPE/IHETO HAIPSDKEHUS, a TAKKe VTSt IIPOMBILLI-
JIEHHBIX SJIEKTPUYECKUX YCTAHOBOK 3HAYUTENBHOH MOLUHOCTH. QOTHOCHUTETHHO MaJioe BpeMsl HapacTauus, dop-
Ma 3aTyxaroliero KosuebaHusl, BbICOKasK 4aCTOTa TOBTOPEHMS MOMEX U IUIMTEIBHOCTE TTAYKH ABJITIOTCS HanGo-
nee BaxxHbIMU nipusHakamu K311 atoro Buaa.

Tunossie dopmel K311, npuMeHseMsix npu ucnsrraHusx TC Ha TOMeXOYCTOHYUBOCTD, YCTAHOBJIEHBI
B 6.1.1 1 6.1.2. CBemenus o BosuukHoBeHuH K3T1 1 Bb160pe BUIA UCTIBITAHUI IPUBENCHBI B TIPUIOXEHUH A.

TexHUYecKre KOMUTEThI 1O CTAHAAPTU3ALMHY JOJIXKHET YCTAHOBUTD, KaKOH U3 periaMeHTUPOBAHHBIX B
HacTosieM craHaapre BuaoB K311 cooTeeTcTByeT yenoBusM akcrutyatauui TC U IPUHSATD pelLEHUE O IIPUMeE-
HHMMOCTH UCIILITAHMI Ha ITOMEX0YCTOHYUBOCTb.

4 Omnpenenenns

B Hacmoswem cmandapme  ucnonv3yromcs  mepmumnbl,  ycmawoesennvie e TOCT 13109,
TOCT 30372/TOCT P 50397, a makxce caedyroujue:

4.1 UTC — ucneiTyeMoe TEXHHUYECKOE CPEICTBO.

4.2 Tlopt — epanuya mexcoy TC u enewneti snexmpomazHumnoii cpedoli (3axcum, pazsem, Kiemma, Cmuik
C8A3U U m. n.).

4.3 CBs13b — B3aUMOJIENCTBIE MEXIY IJMEKTPUUECKUMHU LIETIAMHU, TIepeJada IHepruy U3 OAHOM LIENH B
Ipyry1o.

4.4 YcTpOICTBO CBSI3W — DJIEKTPUYECKOE YCTPOMCTBO, NTpeAHa3HavyeHHoe i nepenayn K3IT u3 oguoit
LIEMX B IPYTYIO.

4.5 YCTpoICTBO pa3BsI3Ki — 3JIEKTPUYECKOe YCTPOMCTBO, peAHA3HAYEHHOE IS [TPEAOTBpalUeHHs] BO3-
neitcrust K311, noaasaemsix Ha UTC, Ha 06opyAoBaHUE HITH CHCTEMBI, HE ITOABEPIa€Mble HCIIBPITAHUSM.

4.6 Bpems HapacTaHus (UTUTENBHOCTh GPOHTA) UMNYILCA — UHTEPBAT BPEMEHN MEXAY MOMEHTaMH,
KOrJa MTHOBEHHOE 3HayeHUe UMITyibca Briepsblie nocturaet 10 1 90 % nukoBOro 3HaueHMs.

4.7 Tlauka (MMIYTBCOB WIM KOJI€OaHMIt) — [TOCTIEAOBATEIbHOCTh OTPAHUYEHHOTO YUCIIA OTHETBHBIX
HWMIYJILCOB WY KONeGaHM OrpaHUYEeHHOM MPORIOIKUTENBHOCTH,

4.8 Huszkosonbmuas pacnpedesumensHas 1eKmpu4ecKas cemv— pacnpedesumensHas 31eKmpu1ecKas cenb
3HepeocHabxcarouel opeanuzayuu (3nexmpuyeckas cemv 06Weeo HA3HAYEHUs) UAU HUBKOBONLMHAS 2NeKMPUYec-
Kas cemb nompeGumens: INeKmpu4eckol IHepeul, NPeOHA3HAeHHAs O NUMAHUS DA3AUYHBIX NPUEMHUKO8 IAeKmMpU-
4eCKOU SHepeuy 8 Mecmax ux pasmeujeHus.
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5 Crenenn XKeCTKOCTH HCILITAHHH

Crenenu xectkoctu ucneitadnii TC npy Bo3neitcTBUM ONMHOYHBIX U nioBTopsoiuxcsa K311 Ha nopter
3JEKTPONUTAHUS, CHTHAJILHEIE [TOPTHI U [TOPTHl YIIpaBlIeHUs: (MOPTH BBOJA-BBIBOAA) TPHUBEAEHbI B TaOIH-

uax 1 ¥ 2 COOTBETCTB

Ta6nmua 1 — CrerneHy XeCTKOCTH UCITBITaHUI g oauHouHbIX K311

CHHO.

CreneHp XeCTKOCTH
WCTIBITAHU I

HcnpiTaTensHoe HaMpAXCHUE NpPU NnoJadye NMoOMEXH
Mo CXEeME <«MPOBOA—3CMJIS», kB

HcnblTarensHoe HanmpsixXeHHe NMpPHU roaade
TIOMEXU O CXEME <«TpoBOO—TIPOBOO», KB

=S USRS I

X

0,5
1
2
4
CnenmansHoe

0,25
0,5
1
2
CrierpanpsHoe

D OTkpbITasi CTENEHb XECTKOCTH HCIBITAHHUIT, KOTOpas MOXET OBITh YCTAHOBNEHa 6 cmandapmax Ha TC
KOHKpemHo2o euda U B TEXHUUYECKOM HokyMeHTauuu Ha TC

Tabmuua 2 — CTeneHU XXEeCTKOCTH MCNBITaHU# 1is nmopropsommxcst K311

CTeneHb XeCTKOCTH
UCTILITAHU

HcnplTaTenbHoe HanpsXeHWe NMpU nojgaye moMexu
M0 CXeMe <«MpoBOA—3eMJist», KB

HcnpiTaTenpHoe HanpsXeHWe NMpH nopaye
MOMEXN MO CXeMe «IpOBOA—MNpOBOA», KB

X —

0,5
1
2Y

CneunanbHoe

0,25
0,5
1

CneunanbHoe

YECKHNX NMOACTAHLIUSAX.

D UcmbiTaTenbHOe HanpsiKeHWe yBENUUIMBAIOT 10 2,5 KB npu nenuntanusx TC, npuMeHsIeMbIX Ha 3J€KTpH-

2 OTKpbITass CTENMEHb XECTKOCTH WCMBITAHMIA, KOTOpass MOXeT ObITb YCTAaHOBICHA ¢ cmaudapmax na TC
KOHKpemHo20 uda i B TEXHUYECKOI JoKyMeHTauuu Ha TC

Jnst NopTOB 3MEKTPONUTAHUSA, CUHTHAJILHEBIX TOPTOB M MOPTOB YITPAaBJIEHUS MOTYT ObITh YCTAHOBJICHE!
pa3Hble CTeleHH KEeCTKOCTH UCbITaHHi. CTeneHW XeCTKOCTH HCIIBITAHMIM, YCTaHABIMBAaEeMBIE VIS [IOPTOB
SJIEKTPOMUTAHNS, He JOJKHBI MPEBBILUATH CTEMEHM XECTKOCTH UCIILITAHUI JUISL CHTHAIBHBIX IIOPTOB U ITOp-
TOB YIpaBJieHUs 6oyee 4eM Ha OAHY CTYIEHb.

IpumeHUMOCTD ABYX UCIIBITAHUI OMHOBPEMEHHO — Ha YCTOMYMBOCTD K omHOYHBIM K311 1 moBTOpstio-
wmumcest K3IT — pomxkHa ObiTh ycTaHOB/EHA B cTaHaapTax Ha TC KOHKpeTHOTO BUAA.

TTopsmok nposeaeHust ucnsiranuit st K311 kaxmgoro suaa ykasax B 8.2,

Caenenus 0 BbIGOpE CTeTNeHEH )KECTKOCTH UCIIBITAHUIH MIPUBEAEHBI B MPUIOXEHUH b.

6 UcnbiTaTensnoe o0opynoBanne

6.1 McusiTaTelbHbE reHepaTopbl
Hacrostumii pasaen ycraHaBnuBaeT TpeGoBaHHs, ABIAIOIIUECS OGIIMMU IUTST UCITHITATeIbHBIX TEHEPATO-

poB (UT') onmnHOYHEI

X 1 noBropstowuxcsa K3I1.

JononuurensHole Tpe6oBanuns Kk T kaxaoro suaa npuseneHs: B 6.1.1 1 6.1.2,
UT nomxHbI ObITH CMIOCOOHB PYHKLIMOHHPOBATH B PEXUME KOPOTKOT'O 3aMBbIKAHMSI.
Bexox MI' He no/KeH OBITh 3a3¢MJIEH H BEIMYHHBI EMKOCTH MEXAY KaOKIBIM BBIXOAHBIM 3akuMoM U

¥ 3a3eMJIEHHEM JIOJDKHEI pa3yinyaTthest MeHee yeM Ha 10 %. DTo ycJioBHeE MOLTEXHT BHITIOHEHHIO TIPH [Tofaye
ITOMEXHM Ha CHTHAJBHbIE MOPTH U nopth ynpasaeHus UTC mo cxeMme «poBOA—MpPOBOA» U HE SIBISETCS
HEOBXOAMMBIM IIPH BO3NEHCTBUY MOMEXH HA MOPTHI JIEKTPOITUTAHMS U TIPH MoJaye TOMEXH Ha CUTHAIbHbBIE
MOPTHI ¥ ITOPTHI YIIPABJIEHMS IO CXEME «IIPOBOA—3EMJIS».

Ecnu seixon UT 3a3eMneH, IPOBOAAT MEPOIIPUATHS B COOTBETCTBHH € 8.2,

2+ 3
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B UT momxHb ObITH NPefyCMOTPEHB! MEPBI MO MPEeaYNpeXneHUI0 SMUCCUN 3HAYNTENBHBIX MOMEX,
KOTOPEBIE MOTYT ObITh CO3/IaHbI B 3JIEKTPUYECKOI CETH MJIM MOTYT MOBJIUSATb Ha PE3YJIbTAThl UCTIHITAHUI.

CseneHus 0 3HaYeHHMsIX BeIxomHoro conpotusnenns UI npuseneHsl B npuaoxeHuu B.

6.1.1 Xapakrepuctruku HUT oagumHouHbsx K3II

HUT onnuouynbix K311 nomxeH uMeTh clieayioline XapaKTepuCTHKH:

BpeMs HapacTaHus HanpspKeHMs (EPBLI MMK), MKC . . . . . . 0,5+ 20 % (pexum XxonocToro xoaa) (conpo-
muenenue Hazpysku 6osee 10 kOm)

Bpemst HapacTaHus Toka (MepBBIA MUAK), MKC . . . . . . . . . 1 % 20 % (pexum KOpOTKOro 3aMbIKaHWs)
(conpomuenenue nazpysku menee 0,1 Om)

Yacrora konebanvit, kI, . . . . . 100+ 10%

CreneHb 3aTyxaHus (yMeHbIIEHHE amrmm'ymﬂ Kaxnoro MKa 1o

OTHOLLIEHHIO K TIpeOBIYIEMY MMKY), % . . . . . . . . . . . . 60x10

YacroramopropeHma K3IL, 1 /My . . . . . . . . . . . .. (1—60)+10%

BoixomHoe compormmiienve, OmM. . . . . . . . . . . . . . . . (12, 30, 200) * 20 % (u3MeHseTCA mHepe-
KJII0YaTeneM)

HanpsxeHnue B pexume xoJocToro xona (nmikopoe 3Hayenue) kB (0,25—4) + 10 %
Tox B peXXnMe KOPOTKOro 3aMbIKaHMSI (MHHHUMAIbHOE IMHKOBOE
3HayeHne), A, wis U ¢ BLIXOZHBIM CONMPOTHUBIEHHEM:

20M. . . . . . e 333£20%

00M. . . L 133+20%

2000M. . ..o e e e e e 20+20%
JuanasoH u3MeHeHHs (a30BOro CABHIa MEXIY HANPSIXEHUSIMM
HT 1 ceTr 3NeKTpONUTaHMs ¢ AUCKpeTHOCTbIO 10 rpan, rpan . . 0—360 (nozpewnocms yemanoexu * 5 2pad)
TMonsspHOCTL MepBoTO MoNynepuojamoMexu. . . . . . . . . . . [lojgoXxuTensHas M OTpULATENbHAS

Turoast ropMa onuHouHoit K3IT (HanpspkeHKe B peXXMMe XOIOCTOTO XO/Ia M TOK B pEXHMe KOPOTKOTO
3aMbIKaHUS) NpUBeNeHa Ha pucyHKe 1, crpyktypHas cxema YT ogrHoyHbix K311 — Ha pucyHke 2.

3HaueHus BBIXOAHOTO corpotusiaeHusa VT npu nmpoBefieHMKM MCIIBITAHMIT YCTAHOBIEHBI B 8.2.

6.1.2XapakTtepuctuku HUT nmoBtopsawmuxca K3II

UT nosropsitormxcst K311 nomxeH UMeTh Clieyoure XapaKTepUCTHKI:

Bpewmst HapacTaHuA HanpsiXeHus (MEPBLI MUK), HC . . . . . 75x20%

Yacrothikonebammit, MI . . . . . . . . .. . ... .... 01t10%
1+10%

Yacroranopropennsa K3IL, Ty . . . . . . . . . . . . . . . . 40%10 % npnvacrore Konebanuit 100 xI'u,
400 £ 10 % npu yactoTte Konebaumit 1 MI'y

JonomaurenpHast yacrora noproperua K31, Tu. . . . . . . . Yacrora konebanmit B KI'll, yMHOXeHHas
Ha 0,4 (cm. 8.2.2)

CreneHb3aryXaHust . . . . . . . - . . « « . « . . . . . . YMeHblICHHE THKOBOH BEJMYMHBI MEXIY
TPeTLUM M LIECTHIM NiepHogaMM Ha 50+ 10 %

,Z[nmenbﬂocrbnawcx-[emeuee......_...‘._. 2+10%

BexomHoe conporuBienne, OM . . . . ... 200+20%

Hanpsokerue xonoctoro xoaa (TMKOBoe Hanpﬂxenuc) KB L. (02525 10%

TMonspHocTs nepBoro nonyrnepuogamoMexu. . . . . . . . . . . IlonmoXWTenbHass W OTpHULIATENIbHAsA.

Tunosas dopma nosropsiroeiics K311 npuseaena Ha pucyke 3, ctpykrypHas cxeMa 1T nosropsiio-
mnxes K3IT — Ha pucyHke 4.

Hanpsorcenue u HanpaceHHOCMb NOAS UHAYCMPUANbHBIX paduonomex, co3dasaembix exatoverHoim U odu-
HouHbIX U nosmopsrowuxca K3IT npu omcymemesuu zenepayuu K311, He Oonxcna npegviuams 3navenuli, ycmanog-
neHHuix 8 TOCT P 51318.22 das obopydosanus kaacca b.

6.2 Ilpoeepka xapakrepuctuk UT K311

Inst oGecrieyeHNsT BOCIPOM3BOAMMOCTH MCTIBITaHmil ¢ TpuMeHeHneM pasmmaabix YT K3IT nanbonee
CyllecTBeHHBIE xapaKTepucTukyt YT 1oJDkHB! GbITh MPOBEPEHBDI.

IMpoBepke COOTBETCTBUSA 3HAYEHMAM, YKa3aHHBIM B 6.1.1 1 6.1.2, momnexar:

- BpeMs HapacTaHMs1 (HaIIPSDKEHWSI U TOKa),

- YacToTa KoJieOaHUi;

- CTereHb 3aTyXaHWs,

- YaCTOTa MIOBTOPEHMUS;

- HarmpsXeHUe XOJIOCTOTO XOJa;

- TOK KOPOTKOTO 3aMbIKaHK.
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ITpoBepKa MOXET OCYLIECTBIISITHCS ¢ MPUMEHEHUEM MPOOHMKA HAMIPSDKEHMSI MIIM TOKa M ocuuutorpaga
¢ noJ10coii nponyckanus He MeHee 20 MTI'u, obecrneynBaronix HEOGXOAUMYIO ITOTPEIIHOCTh U3MEPEHUS.

HT K3IT doasxncer 6otme ammecmosan no TOCT 8.568. Ilpu ammecmayuu onpedeasrom deiicmeumentrbie
3Havenus écex xapakmepucmuxk HMI K3II, ykazanueix 6 0.1, exaroMas HanpssceHue U HARPANCEHHOCMb NOAS
UHOYCMPpUANbHBIX paduonomex.

6.3 YcTpoiicTBo CBA3H/pa3Ba3ku

YerpoiicTBO CBA3M/pa3BA3KY, C OMHOMN CTOPOHBI, 00ECIIEYNBAET BO3MOXHOCTD ITOAAYH UCIIBLITATEILHOIO
HaIpsXEHHUs 10 CXeME «IIPOBOJI—IPOBOI» WIU «IIPOBOA—3EMJISI» HA MTOPTHI 3JIEKTPOITUTAHUS, CUTHATIBHBIC
TOPTH ¥ TTOPTHI ynpasneHus UTC, u ¢ npyroii cropoHsl, uckimodaet Bosaeiicteue K3IT Ha BcrioMoraTens-
Hoe 000pynoBaHue, IPUMEHIEMOe NIPY IPOBEISHWH UCITBITAHUMN. YCTPOCTBO CBsA3YM/pa3BA3Ky He AOJIKHO
OKa3bIBaTh CYIIECTBEHHOTIO BIMSHUS Ha YCTAHOBIEHHBIE NapaMeTphl MU', HanmpyuMep, Ha mapaMeTphl TOKa.

TpeboBaHusl, ABNAIOIIMECS OOIIMMU JUTSE YCTPOMCTB CBA3M/pa3Ba3Ku rpu BosneiictBuu K3IT Ha mopTs!
JJIEKTPONUTAHNS, CUTHAIIBHBIE TTOPTH! M IOPTHI YIIPABJAESHUS IIPUBEASHBI HIDKE; JOTIOJHUTEIbHbIE TPEOOBAHUA
ycraHosieHsl B 6.3.1 1 6.3.2.

YCTpoHCTBO CBA3M NOIDKHO MMETh CEAYIONVE 3HAYEHUST EMKOCTH CBA3H B 3aBUCMOCTH OT BHIGPAHHOTO
TIPY UCTIBITAHUAX BBIXOAHOTO conpoTuBieHus U K3IT:

- 0,5 Mx® nna BeIXomgHOTO conpotusienus 200 Om;

- He menee 3 MK®D 11 BerxoaHoro conportusieHus 30 OM;

- He MeHee 10 Mk®D s BeIXOAHOTO conpoTueieHus 12 Om.

IIpu yxazaHHBIX 3HAYEHHAX EMKOCTH KOHAeHcaropa cBsa3u ocinadnenne K311 B ycTpoiicTBe CBS3M HOMXK-
HO OBITH MeHee 1 ab.

IIpumewyanue—~ Xapakmepucmukxu ycmpoiicme ceasu npu osdevicmeuu K3IT na cuenansribie nopmot u nopmet
ynpaeaenus (nopmoi 6600a-6b1600a) HAXO0IMCA HA PACCMOMPEHUU.

B HekoTOphIX CIy4asX KOHACHCATOP CBSI3M 3aMEHSIIOT YCTPOMCTBAMHU CBA3M MHOTO THIIA, TAKUMU KaK
ra3oBbl€ pa3psITHUKHN, KPEMHUEBBIE JUOHBI U T. 1.

Tpebosanus k npumersemMsiIM RPU UCNBIMAHUAX Ha ycmotivugocme k K3IT yempoiicmeam ceésasu unvim, yem
ycmpoiicmeo eMKocmHou ¢8s3u, yemanagausarom 6 cmandapme Ha TC xonkpemrozo guda.

YcTpoiicTBO CBA3M/pa3BA3KH JOIKHO MMETh 3aKMM 3a3eMJIEHHA.

ITpoBepka XapaKTePUCTHK YCTPOMCTB CBA3M/pa3BA3KMU, YCTAHOBIEHHBIX B 6.3.1 1 6.3.2, nomxHa ocyle-
CTBJIAATHCS] C MPUMEHEHHEeM NPOOHMKA HANIPSKEHUST UM TOKA U ocLiorpada ¢ moxocoi npomnyckaHus He
MeHee 20 MT'1u vau Apyrux U3MEPUTENTbHBIX MPUGOPOB, 06ECIIEYNBAIOLIMX HEOOXOOUMYIO TIOTPEIIHOCTD aTTe-
CTalluu.

Yempoiicmeo ceasu/pazessku doaxcro 6bimv ammecmosaro no FTOCT 8.568. Ilpu ammecmayuu onpede-
A510m OelicmeumensHble 3HAYEHUS 8CeX XAPAKMEPUCMUK YCMPOLICIEa Céa3U/pa3easKu, YKa3anuvix 6 6.3.1, 6.3.2.

631YcTpoilicTBO CBA3U/pa3sBA3KM ANSA NOPTOB SNEKTPONMTa-
HUS TMEepeMEeHHOIO M NMOCTOSHHOTIO TOKa

XapaKTepUCTHKH YCTPOMCTBA CBA3M/Pa3BA3KH JOJDKHBI OBITE CIIENYIOIINMHM;

OcnabneHUe TOMEXH B YCTPOMCTBE Pa3BA3KH TIPH NOAAYe IO CXEME

«TIpOBOA—3¢MJTs», AB, He MeHEE . . . . 20

OcnabneHue IMoMexu B YCTPOMCTBE paassm(u npn nouaqe Mo cXeme

«[IPOBOI—TIpOBON», AB, He MeHee . . . . 30

DNEKTPUUECKasi TPOYHOCTE U3OJISLIUH KonnencaTopos CBA3N npn HC-

MBITAHWY UMITY/IbCHBIM HanpskeHueM 1/50 mxc, KB, HeMenee . . . 5

TokHarpyskt . . . . . . . . . . .. ... +.+.eve.o... CooTBeTCTBYET HOMHHAIBHOMY IO-
Tpebnsiemomy Toky UTC

Yncmodas . . . . . . . . . . . . . . . ... ... . 1nm3(B3aBUCHMOCTH OT TPcOOBa-
HUI).

632YcTpoHCTBO CBA3W/pas3sBA3KHU ANA CUTHAABHHBX NODPTOB H
MOPTOB ynpaBineHUA (TIOPTOB BBOMXAa-BH BO I a)

YcTpoicTBO CBSA3M/Pa3BsI3KK TOJKHO UMETh Te Xe XapaKTepUCTHKH, YTO YKasaHhsI B 6.3.1, co cienyio-
UM OTJIMYHEM:

OcnabneHue TTOMEXH B YCTPONCTBE pa3BA3KM NpPU TMOAaYe

IO CXEMaM «ITPOBOI—3EMJIS» U «IIDOBOA—TMIPOBOM», AD, He MeHee ., . 30

3atyxaHue, BHOCUMOE YCTPOMCTBOM pa3BA3KU TMPU MI/IHHMaJIbHOM 3Ha'{emm ocnabieHus noMexu,
MOXET OBbITh HEAOCTATOUHBIM JIISI 3A1UMUTHI BCIIOMOTATeIbHBIX MCTOYHUKOB CUTHAJIOB, B CBS3M C YEM MOTYT
OBITh HEOOXOIMMBI JIOTIOTHUTEbHbIE 3aIUTHBIE YCTPOICTBA (cM. 7.2).

YcTpoiCTBO CBS31/Pa3BA3KH MOXET KOHCTPYKTUBHO COCTOSITh U3 OTHEIbHBIX GIOKOB MY MPEACTABIATh

co0oit eIMHYI0 KOHCTPYKUHIO.
3-348 5
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7 Pabodee MecTO I HCNBITAHMMH

Ha paboyeM MecTe ISt MCTIBITaHHI AOJDKHO HAXOAUTHCA clieayiolee o00opyIOBaHHE:

- TUTaCTMHA 3a3eMJICHUS, TIPOBOAHWKH 3a3eMIICHMS;

- ATC;

- T K3I1;

- U3MEPHUTENbHBIE TIPHOOPHI;

- YCTPOMCTBO CBSI31/pa3BsA3KH;

- BCTIOMOTATENBHOE 060pyIoBaHue.

CxeMbl pabouMx MECT JUT MCTIBITAaHN HacToNbHBIX TC mpuBeneHs! Ha pUCyHKe 5, HaroabHbIX TC — Ha
pucyHKe 6.

7.1 3azemnenne

TIpu nposeaennu ucnsitaHnit UTC gomkHO OBITE MOAKIIOYEHO K CHCTEME 3allIUTHOTO 3a3€MJIEHHS B
COOTBETCTBMM C TeXHMYeCcKOM nokymeHTauueit Ha HTC u Tpe60BaHUSIMU K 3a3eMIIEHUIO UCTIHITATEIBLHOTO
obopyioBaHNA.

3ammrHoe 3azemnenne VT K311, yerpoiicTa cBsi3u/pa3sssku, UTC u sBcrioMorarensHoro 000pyaoBa-
HVA Ha paGoueM MecTe IS UCTIBITaHN I OCYIIECTBASIOT C UCIOb30BaHHEM IUIACTHHEI 323eMJIEHUS WIH TIpO-
BOJTHWMKOB 3a3eMJICHUS.

Yacrusle TpeGoanus npusegens 8 7.1.1 1 7.1.2.

711 TInacTvuHa 3a3eMAEHUA

Ecnu ucrione3yercs acTHHA 3a3eMICHHS, OHA JO/DKHA MPEACTaBIATh CO00M MeIHbIH HITH ATIOMUHHE-
BEIN ICT TOMIMHOI He MeHee 0,25 MM, JlonyckaeTcsi HCNoAb30BaTh APYTHE METAJUTBI, HO IIPH 3TOM TOJNIIMHA
nucTa JomkHa 6uits He MeHee 0,65 MM. UTC u BcrioMoraTesibHOe 000pyIOBaHKE pa3MELIAlOT Ha MJIaCTHHE
3a3eMJIEHHUS ¥ COCAMHSIOT C HEil.

MuHuManbHbIe pasMepsl MAACTHHEI 3a3eMJIEHUS AODKHBI cocTaBNATh 1 X1 M. DakTHyecKne pa3Mepsl
3aBucsT oT pasmepoB UTC. TTnactuHa 3a3eMyieHHsI AOMKHA BbICTYNaTh 3a KOHTYp UTC 1 BcmoMorareIbHOIro
obopynoBaHUsA He MeHee 4eM Ha 0,1 M ¢ KaXmoi CTOPOHBI.

ITnactrHa 3a3eMIEHHSA JOJKHA ObITh COEAHHEHA C CHCTEMOH 3alUTHOTO 3a3¢M/ICHHST HCITBITATE/IbHOM
nabopaTopuu (cM. pUCYHKHU Ta—14a).

7121TpoBOAHUKHU 3a3eMJEHUHA

Hcnpitanus HacToneHbIX T TC MOryT OBITh IPOBEACHB! 6€3 NpUMEHEHMS TUIACTHHBI 3a3eMJTEHUS, €CJTH
3TO HeOOXOAMMO 10 TpeboBaHUAM Ge3011aCHOCTH, ycTaHOBNIeHHBIM it UTC. B sToM ciyyae Heo6XxonuMo
obecreynTs, 4TOOBI TOKHM, Bo3HMUKaOMMEe pH BosdeiicTeuu K3I1, He nmpoxomwiu 6Bl MO NMpOBOIHHKAM
(BKJTIOYAS TTPOBOAHMKM 3alUTHOTO 3a3¢MJICHMS), OOLIUM ¢ APYTrMM 00OpyXOBaHHEM, IPUMEHAEMBIM IIpH
ucneITaHusaX, s BeIoIHeHUs 3Toro Tpebosauus Tpy yerpoiictsa — WI K311, ycTpoiicTBo CBI3u/pa3Ba3ku
u UTC nonxHe! OBITH MOAKTIOYEHB! K CHCTEME 3aIMTHOTO 3a3¢MJICHHSI B OOIIEC TOYKE, a UMEHHO, B
TOYKE MOAKIIOYEHUA NPOBOAHMKA 3a3eMJICHHA K 3aXHUMY 3a3eMJICHHSA YCTPOICTBa CBA3H/pa3Bsi3KU
(pucynku 76—146). Heob6xonuMo Takxke, 4TOOBI MMPK MOJKIIOYEHHOM K CHCTEME 3alLUTHOTO 3a3eMJIEHUS
kopnyce UT K3IT seixon UT 6buT He3a3eMAEHHBIM.

7.2 ATC

NUTC pomxHO 6BITh YCTAHOBICHO W MOAKIIOYEHO K CETH 3NCKTPONUTAHUS U IMHUSIM YIIpAaBICHUS U
CUTHANMN3aLXK B COOTBETCTBUM C TeXHUYeCKOi fokyMeHTanuen Ha MTC. Paccrosnue mexay UTC n mobbimmu
TIPOBOMSLIMMU NpeaMeTaMr (HarrpuMep, CTeHaMU 3KPaHMPOBaHHOTO TTOMELIEHNA ), MCKIII0YAs MIACTUHY 3a-
3eMJIEHHS, MOJDKHO cocTasaaTh He MeHee 0,5 m. Llenu anekrponnranns 1 Beona-seiBoga UTC n0/DKHBI OBITH
MOIKJTIOYEHH! K DJIEKTPUYECKOM CETH, IMHHUAM YIIPABIeHHUS ¥ CUTHANIM3ALMK Yepe3 YCTPONUCTBO CBSA3K/pa3-
BS3KM. B KauecTBe HCTOYHMKOB CUTHAIOB, obecneynBanoumx dyukunoHuposanne UTC, momyckaercst npu-
MEHEHHE UMUTATOPOB.

s ocnabneHus BINAHUSA TOMeX HA UCTOMHUKH CUTHANIOB, ITPH HEOGXOAMMOCTH, TIPUMEHSIOT (PUIIBT-
pol.

TIpu MCHBITAHMAX UCTIONB3YIOT CUIIOBBIE M CUTHAbHBlE Kabenu, umetomunecs B cocrase UTC ummn
TipeaycMOTpeHHBIe TexHuyeckoit nokyMeHTalmeit Ha U'TC. TIpu otcyTcTBrM Tpe6OBaHMM K KabensM rpume-
HSIOT HE3KPaHUPOBaHHbIE KaOeNH, IPUTOAHBIE 10 YCIOBUSIM MPOXOXKAECHHUS CUTHAIOB.

YcTpoiicTBo cBA3H/pa3BA3KH TOKHO ObiTh coeaHeHo ¢ UTC xabeneM anuHoit 1 M.
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JIuHuH cBA3M (Mepenadu AaHHBIX) J0DKHBI O6ITh noakimodeHb! K UTC ¢ ncnonb3oBaHHEM MpeaHa3HA-
YEHHBIX [UTA 3TOTO Kabesei, mpeyCMOTPEeHHDIX TEXHUYECKO# AokyMeHTauueil Ha UTC; ykasaHHble Kabenn
NPOKJIAAbIBAIOT HAJ IUIACTUHOI 3a3eMJICHHS C IPUMEHEHMEM U30JIALIMOHHBIX OMop TomimHoi 0,1 M Ha TMHe
He MeHee 1 M oT UTC.

YacrHble TpeGoBaHUS TIPHU UCTIBITAHMIX HACTONBHBIX M HartoIbHEIX U TC npyBeeHbl HUXe.

a)Hactonsunee UTC

HacronsHbie UTC ycTaHaBnuBaloT Ha nepesstHHOM crofie BhicoToi 0,8 M. UTC u kabenu 1OMKHBL GbITh
H30MMPOBAHBI OT NMAACTUHBI 3a3eMJICHUA (TIPU €€ UCITONB30BaHHN) H3OMALIMOHHOM MPOKIaAKOM TOMILHHOIM
0,5 Mm. UTC, monkimoyaeMbie K CHCTEME 3aHINTHOTO 3a3eMJIeHUA KabejeM 3JIeKTpONUTaHuA (HanmpuMep,
TePMHHAJIbl, MOHUTOPHI M T. 1I.), HOJXHBI OBITH 3a3eMJIEHBI C TIOMOILBIO IIPOBOAHUKA, MONKIIOYAEMOr0 K
3KUMY 3a3eMJIEHUST YCTPOMCTBA CBSI3H/Pa3BiA3KH.

Cxema paboyero Mecta I UCMbITAHUH HacToAbHBIX TC ¢ HCMONBb30BaHUEM MNACTHHBI 3a3€MIICHUS
NpHBeICHa Ha PUCYHKE 5.

6)Hanonbunse UTC

Ipu Mcnoib30BaHMY ILIACTUHBI 3a3eMieHist HanojbHble UTC u Kabenn TOMKHBI ObITh U30JMPOBAHEL OT
Hee U30JAUMOHHOI onopoit TomuuHoi# (0,1 + 0,01) M. M3oag1M0oHHas onopa MOXeT OBITh BBINONHEHA U3
cyxoro nepea. UTC pomxHo ObITh MOAKIIOUEHO K CUCTEME 3AIIIMTHOTO 3a3€MJICHUS B COOTBETCTBHH C TEXHH-
yeckoit jokyMeHTaiueit Ha UTC. Kopnyc UTC gomxkeH OBITh MOAKITIOUEH K CUCTEME 3allIUTHOTO 3a3eMJICHHS
MPOBOIHUKOM 3a3¢MJIEHUSI MUHUMAJBbHOM [IIWHBI, COSANHAIOMM 3aXUM 3azeMneHnns UTC ¢ 3axumMomM Ha
TUTaCTHHE 3a3¢MJICHHS.

JomonuurensHoe 3azeMiienne UTC He nomyckaercs.

Cxema pabouero Mecta g ucnbiTaHuit HanonbHbIX UTC ¢ ucnonb3oBaHNEM TNIACTHHBL 3a3€MJICHHSA
NpUBeeHa Ha pUCYHKe 6.

7.3 YcTpoiicTo cB#3N/pa3BA3KA

YcrpoiicTBO CBA3H/Pa3BA3KH HOXKHO ObITh pasMEUIEHO B HEMOCPEACTBEHHOM 630ocTH OoT UTC n
coenquHeHo ¢ UTC nposogHukaMu WIHHOM 1 M. YCTpOCTBO CBA3H/pa3BA3KHU JOJDKHO OBITh NOAKIIIOYSHO K
TUTACTHHE 3a3eMJIEHUS TPOBOOHUKOM 3a3eMJIEHUSA MMHHMANIbHOM [UTHHBL.

UTC ucneITHIBAIOT ¢ KabGeeM 3neKTponuTaHus muHoil 1 M. Ecom mnwHa kaGens npessimaer 1 M,
JOTMYCKaeTcs U3JIMILeK JTHHBI KabGens pa3MellaTs B BUIe IUIOCKOI KaTymKu quaMeTpoM 0,2 M Ha BBEICOTE
0,1 M HaJ TTOCKOCTBIO 3a3EMJIEHHS.

UTC, cHabXeHHbIE HECHEMHBIMM Ka0EISIMHU, UCTIBITHIBAIOT C UMEIOIIMMHUCA KabeasiMu.

UTC, cHabXeHHbIE ChEMHBIMHM KabeJIIMU, UMEIOILIMMH Pa3beMbl Ha KOHLIAX, PEAYCMOTPEHHBIMHU TEX-
HH4ecKoil fokymeHTanuen Ha TC, HCIBITBIBAIOT ¢ KabensIMH, YKa3aHHBIMU B TEXHUYECKOM TOKYMEHTALIHMN.
Ecnu B TexHnueckoit nokymenranuu Ha TC npegycMoTpeHo NpUMeHeHUe KabGenei pasnuyHO#M JTMHEL, IPH-
MEHSIOT Kabel MUHUMAJIbHOM JJTHHEI.

7.4 AT K311

UT K3II pazMewaloT B HEHOCPEACTBEHHOM OJIM30CTH K YCTPOMCTBY CBSA3H/Pa3BA3KH M COSAUHSIOT C
HUM KabeneM winHoit 1 M. UT K311 coequHIIOT ¢ TIacTUHOI 3a3eMieHUA B MecTe pacrionoxenust UT wim ¢
3alUTHBIM 3a3eMJICHHUEM UCTTBITATEIbHOIM J1a60paTopyy MPOBOAHUKOM MHHUMAIBHO BO3MOXHOM MAHHLL. IIpn
BosaeiicTBuM K311 Ha mopTsl CBSA3M PYKOBOACTBYIOTCH TOMOXEHHUAMH, TpUBEAEHHHIMH B 8.2.1 B).

8 Meroanl HCNBITAHHH

WcnbiTanus BKITIOYAIOT:

- TIPOBEPKY YCIOBUI UCTIBITAHMIA B MCTIBITATEILHOM JIAOOPAaTOpHUH;

- IIpeBapUTEIbHYIO TIPOBEPKY KadecTBa HyHKuMoHupoBaHuda UTC;

- IPOBEACHUE UCTIBITAHUI;

- OLIEHKY Pe3y/IbTaTOB UCIIBITAHUH.

8.1 YcioBua HCNBITAHMI B HCOBITATEIbHO# TabopaTopud

YT00bI MUHUMH3UPOBATh BJIMSHUE OKPYXAaIOLLEN CPeAsl Ha Pe3y/IbTAThI HCIIBITAHHIA, HCITBITAHUS JOJIK-
HBI OBITH ITPOBEAEHBI B KITUMATUYECKHUX YCIIOBHUSAX U B YCIIOBUSAX DJIEKTPOMAarHUTHOH OGCTAHOBKHM, YCTAHOBJIE-
Heix B 8.1.1 n 8.1.2.

8llKnumMmaTtTnuyeckue ycloBUS

Henvimanus na coomeemcemeue mpe6oeanusm HACMOAWE20 CMAandapma npoeoosm npu HOPMAALHLIX KAU-
MaAMUu4ecKux ycaoeusx:

- memnepamype okpyxcarue2o 603dyxa (25 £ 10) °C;

- OmHoCcumenvHol enaxchocmu 603dyxa 45—80 %;

3* 7
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- ammocgeprom daenenuu 84— 106,7 klla (630—800 mm pm. cm.), ecau unvie mpe6o8aHus He ycmaHogne-
Hot 6 cmandapmax na epynnot TC uau TC konkpemnozo euoa.

8129nekTpoMarHurtHas o6cTaHOBKaA

DnexTpoMarHUTHasi 06CTaHOBKA B MCHBITATENILHON Ta60paTopry He NOJXKHA BIUATH HA Pe3yJIbTaThl
MCIIBITAHUMNA.

8.2 IlpoBenenne nenprranmil

HcneiTaHys MPOBOASAT B COOTBETCTBHM C MPOTPAMMOW MCHIBITAHUM, MPEeAyCMaTPUBAIOLIEH NIPOBEPKY
kavectBa dpynkunoHuposanus UTC. UTC ucnbiThiBaloT B pexkuMe ¢hyHKLIMOHUPOBAHUSA, MPEAYCMOTPEHHOTO
B TEXHMYECKOIt foKyMeHTauuu Ha TC.

ITporpamma npoBeneHus UCITBITAHWI TOJDKHA YCTaHABJIMBATD:

- BUI UCTIBITAHUH;

- CTETEeHU XECTKOCTH UCITRITAHMIA;

- tunt AT K311 u 3HavyeHus BuixogHoro conpotuniiennsa UT mis ucnpiTaHUIA KaXXI0T0 BUIA;

- nonspHocTs K3IT (HeoOxomumsr 00 noisipHOCTH);

- yuco Bosaeiictayromx K311

- IPOJOJIKUTEIBHOCTD MCITBITAHMIA,

- noptel UTC, nomnexaliye HCIIBITAHUAM;

- cxemsl nogayu K3IT («rmpoBog—3eMilsi», «IIpOBOA—IIPOBOM», MEXIY KOPITYyCaMH);

- iocsiegoBareabHocTh rmonayu K3IT Ha nopter UTC;

- (ha3oBBIE YIUIBI [TOAAYY IIOMEXH Ha MTOPTHI IEKTPOIUTAHUS (TOJBKO U1 omHOYHbIX K3IT);

- TIpefCTaBUTENbHBIE peXXUMBI dyHKLIMoHUpoBaHus UTC;

- COCTaB BCTIOMOTaTe/IbHOrO 000PYAOBAHMSI.

HcnblTaHusa IPOBOISIT MPYM HOMUHAIBHBIX 3HAYEHHAX HATIPSIXKEHUS JIEKTPOTIMTAHUA H HOMMHAJIBHBIX
ypoBHsx rogaBaemslx Ha UTC curnanos. Ha paboueM mecte s ucneitanuit mepen mopayveii K3IT nposoasar
TIpeABapUTENBbHYIO IIPOBEPKY KadecTBa GyHKUKOHUpoBaHus UTC.

ITepen mpoBenenueM ucrnbltaHuit npoeepsioT xapakrepuctuku YT K3TT ans noaTBepXaeHus ux cooT-
BETCTBUS TPEOOBAHUSAM, YCTaHOBIEHHEIM B 6.1. McnibiTaTensHoe HanpsaXeHKe roganT nocie ycranosku UTC
B COOTBETCTBMHU C 7.2.

WcneiTaHns OCyIECTBISIIOT B COOTBETCTBMU €O cTaHAapToM Ha TC KOHKPETHOrO BUAA WM, IIPH €ro
OTCYTCTBUH, C TEXHWYECKOM foKyMeHTauueil Ha TC, B KOTOPBIX JOXHO OLITh pEJIAMEHTPOBAHO [TPUMEHE-
HME OOMHOYHBIX WK nosropsmowuxes K311, nnm nomex oGoux BUAOB onmHoBpeMeHHO. He momyckaercs
nonava K3IT npu creneHaX XXeCTKOCTH MCHBITAHUIA, YaCTOTE MOBTOPEHKs IIOMEX M 3HAYEHMSAX BBIXOAHOTO
conporusinenus UI' K3IT Gonbuinx, yeM ycraHoBieHHbie B cTaHaapTe Ha TC KOHKPETHOTO BMAA WIH B
TEXHUUECKOH foKyMeHTauuy Ha TC,

a)AcneTadusg NpU MoJaye MOMEXHM MO CXEME «MPOBOJ—3€¢MIJsd»

WcrnprrarensHOE HanpsKeHUe MOAAIOT ¢ MCTIONb30BAaHUEM YCTPOICTRA CBA3M/Pa3BA3KH MEXIY KaXIOoMH
ueneio UTC u 3aumtHbIM 3a3eMnenreM. OnuH u3 3axumoB UT' K311 noaxnoyaloT K 3alUTHOMY 3a3eMie-
Huio (rtactune 3azemnenust). Apyroit 3axum UT K311 nomken 66ITh MOAKITIOYEH OAMHOYHBIM IIPOBOTHUKOM
KO BCEM BXOJHBIM 3aXXMMaM YCTPOICTBA CBA3M/Pa3BA3KH, KOTOPBIE J0JIXKHBI ObITH COEAMHEHbBI MeXIy cO00ii.

Ecnu uenu UTC, noxsepraeMple UCTILITAHUAM, UMEIOT GOJiee ABYX 3aXMMOB, UCIBITATEILHOE HATIPS -
KEHMe NPUKIIANbIBAIOT OMHOBPEMEHHO MEXIY BCEMH 3KMMAaMU LIENY U 3aILIMTHBIM 3a3¢MACHUEM (TINaCTUHOM
3a3eMJIEHHUA).

TIpuMeps! IpUMeHeHUs 3TUX TpeGoBaHUM Mst pa3nuHbIX MopToB U TC npuBeeHBI Ha TepeYUCTIeHHBIX
HMXE PUCYHKAX:

- PUCYHOK 7 — U1 TOPTa 3NMEKTPONUTAHUA [IEPEMEHHOTO/TIOCTOTHHOTO TOK4 (0OHOda3Hast 3eKTpH-
YyecKast CeTh, MOoaua MOMEXH 110 CXeME «ITPOBOA—3EMIIS»);

- PUCYHOK 8 — [ TOpTa 3/IEKTPONMUTaHUs MEPEMEHHOrO ToKa (Tpexda3Hasi INeKTPUIeCKas CeTh,
NI0/1a4a IIOMEXH T10 CXeMe «ITPOBOA—3EMJIS» );

- PMCYHOK 9 — JUIsi TOpTa BBOJIa~BbIBOMA [OfHA TMHUS YIIPaBieHUs (CUTHATM3AIMH), TTOAAYa [IOMEXH
10 CXEME <«IIPOBOA—3EMITS»];

- pucyHok 10 — i mopTa BBOjA-BbIBOAA [rpynma JIMHMI ynpaBiieHds (CUTHAJIW3alMK) ¢ O6LMM
OOPaTHBIM NMPOBOAHMKOM, MOAa4a [IOMEXH [0 CXEME «[IPOBOA—3EMIISI» ).

Kaxapiit pUCYHOK COIEPXMT CXeMbl pabo4YuX MECT Ui MCIIBITAHUI C MCIIONb30BAHUEM IIACTHHBI
3aseMiteHHs1 (DUCYHKH 7a, 8a, 9a i 10a) 1 ¢ HCONIb30BaHHEM ITPOBOIHHKOB 3a3eMiaeHus (pucyHku 76, 86,
96 1 106) COOTBETCTBEHHO.
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6) AcnbiTaHUAg NpM NMojaye NMOMEXHU MO CXEeMEe «IPOBOA—NPOBOI»

HcnbiTatesibHOE HaNpsDKeHWE HOJAIOT C UCTOIb30BaHHEM YCTPOMCTBA CBSI3M/Pa3BA3KN MEXITY 3aKMMa-
MU UTC (uckarouas 3axncum 3aujumnozo 3a3emaerus) I KaXI0H NPEACTaBUTEIbHOM KOMOMHALIMY 3aXMMOB.
BoixonHbie 3axxuMbl IT" K311 nomkHbI 66ITE He3a3eMJIEHHBIMH.

ITpuMepbl NpUMeHeHNs 3THX TpeGoBaHwit IUist pas3anyHbIX opToB U TC npuBeseHbl Ha MepevnuCIeHHbIX
HUXE PUCYHKAX:

- pUcyHOK 11 — st mopTa 3JIeKTPOITMTAHUS TIepeMEHHOTr0/ITOCTOSTHHOrO ToKa (onHoda3zHas 31eKTpu-
yeckast CeThb, MoAaya MOMEXHU MO CXEME «IIPOBOA—ITPOBOI»);

- PUCYHOK 12 — JuTs TIOpTA SNMEKTPONMTAHUSA MePEMEHHOr0 ToKa (Tpexdas3Has anekTpuyeckas CeTb,
rnoaaya MoMexu o CXeMe «IpoBOA—IIPOBOI»);

- PUCYHOK 13 — juts mopTa BBOAa,/BbIBOA [OHA IWHUS YIIpaBAeHUS (CUTHAIM3aLMK), MOAAYa TOMEXH
0 CXeM€E «TPOBOA—IPOBOI»];

- PUCYHOK 14 — JUIsl TTOpTa BBOXA-BBIBOAA [TpYyIIfa JIMHUI yIpaBieHUS (CUTHaMU3aUMHU) ¢ O61IUM
06paTHLIM MPOBOAHMKOM, TMO/1a4a IOMEXH HO CXEME «TPOBOA—POBO/I»].

Kaxaplit puCyHOK COREpXUT CXeMbI paboyMXx MECT Ui UCTIBITAHUI C MCTONIb30BaHUEM TUIAaCTUHbL
3a3eMieHus (pucyHku 11a, 12a, 13a u 14a) u ¢ ucnosib30BaHHEM NMPOBOAHUKOB 3a3eMJICHUA (PUCYHKU 116,
126, 136 u 146) COOTBETCTBEHHO.

Ecnu seixoa UI" K311 3a3eMieH Ha Kopnyc, MPUMEHSIOT C/IEAYIOLINE paBua:

- anektponutanne UT K3I1, UTC n usmeputenpHbix npuGopos (HanpuMep, ocumiorpada, moakio-
YeHHOro K BhIXOAHBIM 3axuMaM UTC) ocyliecTBasioT ¢ UCMONIb30BAHUEM M30JIUPYIOLLEro TpaHchopMaTopa
¢ riepeXoaHoit eMKocThblo He Goee 10 nd;

- AT K3IT ycraHaBnIMBalOT Ha AePEBAHHOM CTOJIE (MJIH CTOJIE M3 APYroro HeMpOBOAALIETO MaTepyana)
BbIcoTO 0,8 M;

- WT K3II He noAKIIIOYAIOT K CUCTEME 3aLLMTHOTO 3a3€MJICHUSI IIPU OXHOBPEMEHHOM NPUHATUU MEP
IUISL UICKITIOYEHUS TIPMKOCHOBEHMI nmepcoHanta K UT.

YcnoBus npoBeaeHus ucnbiTanuii mpy nopave K3IT Ha UTC no cxeMe «ipoBOA—NpOBOA» C UCITONB30-
BanveM MT K3II, Beixon Koroporo 3a3zeMieH, npuseneHsl Ha pucyHke 15. Ecim YT K311 npuMensierca
TakUM 06pa3oM, 0co6oe BHUMaHUe TOJDKHO ObITh YeJeHO 00eCIeYeHUIO OE30ITaCHOCTH.

Henvmanus TC, anexmponumarnue Komopbix Moxcem OCyuieCmenimecs om o0HoghazHol 08yxnpo8odHol
cemu, npogooam npu nodaue noMex o cxeme <Npoeod—nposoody .

Henvimanua TC, anexkmponumarnue Komopbix MOJ¥cem OCYyuecmenimscs on 00Hopa3Hol mpexnpogooHo
cemu, npogoosm Hpu nodave ROMexu o Cxeme «<nPoBoa—Hnpoeody U «NPoO—3eMast».

Henvimanus TC, anekmponumarue Komopoix ocyuiecmensiemcs om mpexgpasHoii mpexnpoeooHol uny ve-
mbipexnpogodHoli cemu, HPoeodsm nPpU NOOa4e NOMeXU HO cxeme «npoeod—npoeoods.

Henvimanusa TC, anexmponumanue Komopwvix ocyuecmensiemcs om mpex@asnoti namunpoeoonol cemu,
npo6odam npu nodave NOMexXu RO CXeMe «<NPoBO0—Npo6o0d» U «NPOBOO—3eMAR».

821MMpoBeneHue UCNBITAHUM Ha YyCTOMYMBOCTD K OJHMHOUY-
Heim K3TI

Ha UTC pomxHo GuiTh nomaHo He MeHee natd K3IT nonoxurenbHoOil MONSIPHOCTM U HE MeHee
naty K3IT orpuiiateIbHOM MOJISPHOCTY IIPY MUHUMAJIBHOM MHTEpPBajie MEXAy BO3NEHCTBUSIMH, paBHOM 1 C.
Yucno BO3AEHCTBMIT M UHTepBaJI MeXIY HUMM 3aBUCAT OT BbixoaHoro conporusieHus VIT K311 u npume-
HaeMbIX B UTC u BcrioMoraTeibHOM 000pYIOBaHHMM CPENCTB 3aLLUThI OT UMITYJIBCHBIX ITOMEX.

B Texunyeckoit noxymeHrauuu Ha TC JOIKHEI OBITh OTpeaesIeHbl 3HAYEHUST BHIXOAHOTO CONPOTHRIEHUS
UT K3IT gna paznnyusix nopros UTC u vHTepBan Mexay Bosaeiicrusamu K311,

Hurepsan mexny BosaeiicTBusaMU K311 gomxeH cocTaBisTh:

- 10 ¢ — g vcnbiTaHUi py BBIXOgHOM conpoTtubieHur UI K311 12 Owm;

- 6 ¢ — IS UCIIBITAHUH NIPU BBIXOAHOM conpotusieHn UI' K3IT 30 Owm;

- 1 ¢ — mis ucneITaHuit mpy BeIXogHOM comnpotusieHud UT K311 200 Om.

CaeneHusa 0 MakcuMalbHoi yactote nosropeHus: K3IT npuBeneHsr B npunoxeHuu A, pasgen A.1.

JIpyrue yKa3aHus JOJIXKHbI OBITb TIPUBEIEHBI B cTaHAapTax Ha TC KOHKPETHOTO BUa WM B TEXHUYEC-
Kot JokymenTaiyu Ha TC.

4-348 9
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Buixoonoe conpomuenenue HT K311, koauvecmeo gosdeiicmeuii K311, unmepean mexcdy 030elicmeusmu,
yacmoma noemoperus nomex u nopadok curxponusayuu K3IT no omnowenuio k vacmome cemu 00a%cHb! Gbimb
ykazanvi 6 cmandapmax na TC xouxpemnozo euda u 6 mexnuueckou dokymenmayuu na TC.

a)UcnpiTaHUg nMpU NMOoJaye MOMEX HAa MOPTH I3NEKTPONUTAHUA

HcnbiTaTeIbHOE HAMPSIKEHUE MOIAIOT C UCIIOIL30BAHMUEM YCTPOICTB CBSI3M/Pa3BA3KH.

BrixonHoe conporusienue UT" K3IT nomxHo cocTaBmsiTs:

- nipu ucnbiTanusix UTC, noAxioyaeMbIx HEMOCPEACTBEHHO K [IaBHOMY 3AeKTpHUYecKoMy duaepy, —
12 Om;

- npu ucnbitanuax UTC, noakinioyaeMbIX K 3JIEKTPUYECKON CETH C MOMOILIBIO LITETICEIbHON po3eT-
k1, — 30 Om.

6) AcnbiTaHus NpU MojJaye NMOMEX Ha MOPTH BBOJA-BBIBO.AA

HcnbiTareibHOE HaNPAXEHHE MOJAIOT C UCTIONb30BAHUEM YCTPOHCTB CBSI3M/Pa3BSI3KH, MOAXONALLMX MO
yCIJIOBMSIM NPOXOXAeHUs curHanos K nopram UTC. Ecny ycTpoiicTBO CBA3K/Pa3sBA3KM CHMXAET YPOBEHb
CUTHaIa, IPUMEHSIOT METOI, YCTAHOBJIEHHBII B 8.2.18). BrixoaHoe conporusnerie U K311 nommkHO cocTas-
Jsih 200 OM, eciiv MPH UCTIBITAHKUAX HE TIPUMEHSIOT 3allMTHbIE YCTPOICTBa MM (YIIBTPBI B LIENTU CUTHAJA;
npyu ux npuMeHeHnu BbixogHoe conporuBieHue UI' K311 nomxHo cocrapnsts 12 mnu 30 Om.

Pasnuynsie 3HayeHUs BuixogaHoro conporusieHns U K3IT BeiGupaloT TakuM o6pa3oM, YT0OB! UCITBI-
TaTeJIbHOE HanpsxXeHne Ha 3axumax UTC B ycnoBusX Harpysku He yMmeHbInanoch Gonee yem Ha 50 % B
CPaBHEHUH ¢ HaMpPXEeHHUEM, ITPEXYCMOTPEHHBIM YCTAHOBNIEHHOH CTENEHbIO XECTKOCTH UCITHITAHHIA.

B)UcneiTaHuUs nmMpu mopxaye MOMEX HAa MOPTH CBA3M

HcnbiTanus npu nonave noMex Ha mopthl ¢Bsasu UTC ¢ ucnonp3oBaHMeM ycTpOCTB CBA3HM/Pa3BA3KYU
MOTYT MPUBECTH (TIPY 3HAYUTETBHBIX CKOPOCTAX 0OMeHa JaHHBIMU) K CHUXEHUIO YPOBHS curHanoB. Ecium ato
VIMEET MECTO, UCTIBITATENIbHOE HAINpsSDKeHHe MOJDKHO OBITh MOAAHO MeXOy KOpIycaMH B3aWMOCBSI3aHHBIX
TC (UTC 1 1 UTC 2), xak nmoka3aHo Ha pucyHke 16. BeixogHoe conpotusnenne UI' K311 goaxHo B 3TOM
ciy4ae cocTaBiarh 12 OM.

Ipu ncronp3oBaHMY Kabesei, 3KpaH KOTOPLIX 3a3eMJISETCH Ha OHOM KOHLE Kabes, He3a3eMJIEHHbIiH
KOHell 3KpaHa Ao1xXeH OblTh noakimoueH K Kopnycy UTC yepes koHaeHcarop cBa3n eMKocThio 0,5 MkD.
CrangaprHas JuiHa KabeJsieit MpY NMpOBEEHUH UCIIBITAHUI TAKOTO poAa JOKHA COCTaBaATh 10 M. CurHans-
Hble KabeMu MOAKIIOYAIOT B COOTBETCTBHUU C TEXHUYECKOH AoKyMeHTauueit Ha UTC, B ToM yuciie B YacTH
TIPUMEHEHHUS MED 3alLMTHI OT [IOMEX.

Ecnu UTC 1 npencrasnser coGoit BcrioMorarejibHoe 06opynoBaHue (MMUTATOP), NIPeABapHTE/IbHO Mpo-
BEPSIIOT YCTONYMBOCTb MMUTATOPA K BO3JEHCTBMIO MoMeX. IIpH HEMOCTaTOYHOM MOMEXOYCTONYMBOCTH UMHUTA-
TOpa X OTCYTCTBHMU BO3MOXHOCTE! ITOBBIILIEHHS €0 ITOMEXOYCTOMYNBOCTH MCNBITAHUS OCYLICCTBISAIOT C
LIeJIbIO MOATBEPXKICHMS CIIEYIOLIUX XapaKTepuCTHK (pyHKunonuposanusa UTC:

- TIOPT CBSI3Y ITPY UCTIBITAHUSIX HE MOBPEXAETCH;

- CBA3b HapyLUAeTCs TOJILKO B TEYSCHUE BPEMEHH BO3ACHCTBUS UCTIBITATEIBHOTO HANPSIKEHY,

- xauecTBo pyHkunonupoBaHusi UTC npwm BuinmonHeHNH GYHKUMIA, HE OTHOCHIMXCA K CBA3M, HE
yXyZALIaeTcs.

822llpoBegeHNne UCNBITAHMN Ha YCTOHYUBOCTL K MNOBTODPSIIO-
mumcsa K3TIT

HcnpiTaHUS IIPOBOMAT, KaK MPaBUIO, MPH yacToTax Koaedanuit 100 kI'u n 1 MI'n.

HcnbiTaTteibHOE HalIpsiXKeHUe 00eHX TONSIPHOCTEN ITOAAIOT Ha TIOPTHI SJIEKTPOITMTAHMS, BBOIA-BBHIBO/A
¥ cBsa3u UTC B cooTBeTCTBUM ¢ TpeGoBaHMAMU cTaHaapta Ha TC KoHKpeTHOro BUaa. IToMexy HE CHHXPOHU3U-
pyIOT ¢ yacroroit cetu. IIpogomxurenbHoCcTb BodaeicTeusa K311 nomxHa GriTh He MeHe 2 ¢. HHTepBan Mexny
JBYMSI ITOCJIEZ0BATEIBHBIMY UCTIBITAHUSAMHU JOJIXKEH COCTABNIATH He MeHee |1 c.

B coorsercTBM ¢ TpeGoBaHUsAIMU cTaHapTa Ha TC KOHKPETHOTO BUIA MOTYT ObITh IIPOBEAEHHI UCITBITA-
Husa TC npu uacrore KoneGanuit ot 30 xI'u mo 10 MI' 1 MpooOIKUTENTBHOCTHA UCTIBITAHMIA, OTIIHYAOLLEHCS
OT yKa3aHHOI1 Bhillle, B amom cayuae yacmoma nogmoperus K311 donxcna 6oimv pasna wacmome xonebanuil
6 kly, ymuoocennoti na 0,4 (cm. 6.1.2). JIns nCTIBITAaHHU# TAKOTO POJA MOTYT GHITH HEOOXOAMMBI CHIELINATIbHbIE
WUT K3II u ycTpoitctBa cBsi3u/pa3Baski. CBeeHUs 06 yKa3aHHBIX CPEACTBAX MCIBITAHUI NOJIKHB ObITh
OTPaXeHBI B IPOrpaMMe UCIIBITAHUIA.

Yacmoma Koaebaruil, npodoaxcumensrocms gosdeticmeus K3I1 u unmepean mexncdy 8o3delicmeusmu
donacrol 6btmb ykazanwl 8 cmandapmax na TC xonkpemnozo euda u mexuuueckoi doxymenmayuu Ha TC.
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9 Pe3yabTaThl HCOBITAHHIA M MPOTOKOJ MCIBITAHHI

JlaHHbIi pasgen ornpeaesnsieT HOPSIAOK OLEHKHM pe3yJIbTaTOB UCMBITAHMH M MTOATOTOBKH IPOTOKOJIA HC-
TIBITAHW, OTHOCSIIMXCSA K HACTOSILEMY CTaHAAPTY.

MHoroo6pasue u pasznnuns TC u cucTeM, moaieXXallX UCTILITAHUSIM, 3aTPYIHSIOT YCTAHOBJIEHUE pe-
3ynbtaToB Bo3aeicTeud K3IT Ha TC u cucTEMBI.

PesynbraThl MCIBITAHUH TOJOKHBI OBITh Ki1aCCUGUUIMPOBAHBI HA OCHOBE CIICIYIOIIMX KPUTEPHUEB Kaye-
ctBa dyHKumoHupoBauusa UTC, ecu MHBIE TPEOOBaHMA HE YCTAHOBIIEHB! B CTaHAapTax Ha TC KOHKPETHOTO
BUJla WM B TEXHHYECKOIA 1oKyMeHTaluu Ha TC:

- A — HOopMaTbHOE (PYHKIIMOHUPOBAHKE B COOTBETCTBUHU C TEXHUYECKOH HTOKyMeHTalmeil Ha TC KOHK-
PETHOTO BHA;

- B — BpeMeHHoOe yxyaluleHre KayecTBa (PyHKLIMOHUPOBAHMS WU MPEKpallleHUE BBHITOIHEHUS YCTAHOB-
JIEHHOU (PyHKIIMH C MTOCIIEAYIOLNM BOCCTAHOBIEHHEM HOPMAJTBHOTO QYHKIIMOHUPOBAHUS, OCYIIECTBISAEMbIM
6e3 BMellIaTeIbCTBa OTepaTopa;

- C — BpeMeHHOE yXyIllIeHHe KayecTBa (PYHKIUMOHUPOBAHHUS WU NPEKPallleHUE BBIITOIHEHUS YCTaHOB-
JIEHHOM (hYHKIIMH, KOTOpbIe TPpeOYIOT BMELIATEeILCTBA OIlepaTopa UM Hepe3anycka CHCTEMB;

- I — yxyouieHne KayecTBa (YHKLIIMOHMPOBAaHUS WM IIPEKpAlllEHNE BBITOTHEHHUs YCTaHOBJICHHOM
(byHKLIMM, KOTOpBIE HE MOMIEXAT BOCCTAHOBICHUIO U3-3a MOBPEXIeHUs 060OpyNOBaHUS (KOMIIOHEHTOB),
HapylLUeHH!A TPOrpaMMHOro 00eCTIeYeHHS WK NOTepH JaHHBIX.

UTC He 10IXHO CTAHOBUTHCA OTIACHBIM MWJIM HEHAICXKHBIM B pe3yJIbTaTe BO3AEUCTBUSA TIOMEX BUMIOB,
perylaMeHTUPOBaHHBIX B HACTOsLIEM craHaapTe. OCHOBHOE NMpPaBUIIO LIS IPU3HAHUS Pe3y/IbTaTOB UCTIBITAHUM
TIOJNIOXUTENBHBIMY 3aKiiovaeTcss B ToM, YTo UTC momkHO GBITH YCTOMYMBO K ITOMEXe Uil BCeX MEPUONOB
BO3IEMCTBUSA MOMEX M O OKOHYAHWM MUCIIBITAHU I JOIKHO YIOBIETBOPATH GYHKIIMOHAIBHBIM TPEOOBaHUAM,
yCTaHOBJIEHHBIM B TEXHUUYECKOM foKyMeHTauuu Ha UTC. Hexotoprie 3¢deKkTr BO3AEHCTBUS ITOMEX MOTYT
OBITh YCTAHOBJIEHBI B TEXHUYeCKOM tokyMeHTalMK Ha MTC Kak He3HAYUTeNIbHBIE M, CIe0BATENIbHO, IIPHUEM-
JIEMBIE.

ITpoTokon MCIBITAaHMI JO/IKEH BKITIOYATh YCJIOBUS UCTIBITAHUI U Pe3ybTaThl UCIIBITAHUH.
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100 % -1
90%7—-

10 %-H

T, t

60 %

T, — Bpemst HapacTanus (0,5 MKc JUIST HaTpsiXeHUs B pe-
KMME XOJIOCTOTO X0Ha, | MKC /Ui TOKa B peXHMe KOpOT-
Koro 3aMmbikanust); T — nepuoa koneGanuit (10 Mxc)

PucyHnok 1 — Tumnosas dopma omuHounoi K3IT (Ha-
MPSIXKEHUE B PeXUME XOJOCTOrO XOAa M TOK B peXH-~
M€ KOpPOTKOTO 3aM]>IKaHPIH)

U — HUCTOYHMK
pesnctop; C, — HAKOMUTENBHEIH
BOJIbTHBII
R(h — pesucTop bunbIpa; C,b — KoHAcHcaTop ¢unbTpa; R
crop 12 Om; R
TI, — cenexrop BbIXomHOTO compoTHBieHus; R, R , — peancropsi
nenutensa Hanpsxenusa, CH — curHamx s HabmogeHAS

CH

HaMpsKEeHUS; R — 3apsgHbiit

koHaencarop; Il — Bbicoko-
Kmo4; L — MHOYKTHBHOCTb KONE6aTeNbHOTO KOHTYpa;
0 pesn-
— pesucrop 200 Oum;

BLICOKOTO

— pe3ucrop 30 Om; R

w2 "3

Pucynok 2 — CrpykrypHas cxema YT oguHounsix K311

U
100 %}
90 %

10 %

T T

T, — BpeMsi Hapactanus HanpspkeHus (75 uc); T — nepuon kone-
6anunit (10 Mxc ama yactotel 0,1 MIu, 1 MKc i 4acToTh
1 MTu)

PucyHok 3 — Twunosas ¢popMa nopropsiouuxcs K311

12

CH

U — HCTOYHHK BBICOKOTO HanpsxeHus; R, — sapsanubiii
pesucrop; C, — HakonuTe/bHbIH KOHAeHCaTop; I1 — BHI-
COKOBOJIBTHBIA  KJTIOY; L — MHAYKTHBHOCTL Konebarenib-
HOTO KOHTYpa; L, — WHAYKTHBHOCTH uibTpa; R, — pe-
3uctop duneTpa; C‘b — KoHaeHcatop ¢unerpa; R — pe-

3UCTOp BRIXOAHOTrO conpoTusieHusi; R ,, R, — pesucro-
pul aemmrens Hanpsxenus; CH — curnan mwis Habniosge-

HUA

Pucynok 4 — Crpyxtyprast cxema WUI mosropsio-
mwmxcst K311
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) YCP n YCP
1© uTC
ur 3
n, N, N
=1 Q 1°°2°%3
0 o o b4 B4 w3
Mp3 Mp3 1m 1™ Mp3
1™ n n3 /

Ll

ITIpunMeyuan ue — IIpoBOAHNKH 3a3eMNECHUS AOMKHB ObITH TAKUMHM KOPOTKUMM, KaK NMPAKTUYECKHU
JAOCTHXHWMO

I3 — wwuHa 3a1lWTHOTC 3a3eMieHud; D — K CE€TH anekTponuTanus; Il, — noprt BBOAa-BbiBOda; I, — mopT CBA3M;
[T, — mopt anexTponuTanus; C — K UCTOYHHMKY cUrHanoB; [1p3 — npoBoanuk 3asemneHuns; I3 — nnacTnHa 3azeM-
jneHus; YCP — ycrpolicTBo cBsi3u/pa3Ba3ku; 1 — u3onguMoHHas NpoKiagka

PucyHok 5 — CxeMa pabouero mecta Uit MCTIBITAHHI HacToNbHBIX TC ¢ UCMONB30BaHHUEM TUTACTHHBI 3a-

3EMJIICHUA
UTC
w3
3
YCP ,,C 5 YCP
ur Ny My Ny 3
= r 019
O o
np3 1M Mp3
MNp3
P na

ITpuMeyaHnue— [[poBOOHUKH 3a3eMJIeHMsI ZOJKHBI OBITH TAKUMH KODOTKMMH, KaK MPaKTUYECKHU
JOCTHXHMMO

I3 — wxHa 3aUMTHOTO 3a3eMEHUA; O — K ceTH anekTponuranus; 1, — nopr BBoma-BbiBOAa; Il, — mopT cBA3M;
TT, — nopt anektponuTaHus; C — K UCTOYHHMKY curHanos; [1p3 — npoBoaHMK 3a3emneHus; 13 — nnactuHa 3aseM-
nenns; YCP — ycTpoitcTBo cBa3u/passsa3ki; O — HM30JASLUMOHHAs ornopa

PucyHok 6 — Cxema pabouero MecTta O UCIibITaHWM HanojabHbIX TC ¢ MCIIOABb30BaHWEM IUIACTUHBL 3a-
3eMJIEHHUS
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ur
MnactuHa
=" 3aseMneHus
) YCTponcTBO CBA3N/PA3BA3KN
L J R J
CeTb nuTaHuA I % I
nepemenroro N
(nocTosrHoro) T I SO nTC
ToKa PE T T I
NnactvHa ) Nnactnva
= 3330MNeHUA = 3a3eM/IeHUA

L — ¢a3uwiit nposoa; N — HeiitpansHbiii nposod; PE — 3amuTHOE 3a3zeMieHue

PucyHok 7a — Cxema paGoyero MecTa ¢ nIacTHHO# 3a3emnieHus (cm. 7.1.1)

YcrpoieTBo cesaav/pa3Baaku

ur

UuTC

L4 N 1
.
CeTb nuTaHnA 1 % I
nepemeHHoro N _
{noctoAnHoro) 7( L A -
TOKa PE T T r

Pucynok 76 — Cxema paGoyero Mecra ¢ TIpOBOXHMKAMH 3a3eMiIeHHd (cM. 7.1.2)

Pucynok 7 — UcnriTaHusl NpH BO3AEHCTBUM HA MOPT IEKTPONUTAHUS MEPEMEHHOTO/TIOCTO-
AHHOTO TOKa (oRHO(MAa3HaA MEKTPHYECKast CEThb, T0JA4a NOMEXH I10 CXEME «IIPOBOI—3EMJIS»)
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ur

MnacTuHa
- 3assMnNeHunn

YCTporcTBO CBA3N/Pa3BA3KA

L —-
-_
Lz - —
CeTb nuTaHus Ls %
nepeMeHHoro I ———— nTC
Toka N -
-0 = T g m—
SEl T T T

I MnacTuHa MNnactuHa
= 3a3zeMIeHuA = 3a3eMNOHUA

L,, L,. L, — ¢asneie nposoaa

PucyHok 8a — Cxema paGouero mecTa ¢ TIACTHHOM 3azemneHus (cm. 7.1.1)

ur

=

YCTpoWcTBO CBR3M/pA3BAIKY

| EETTT
% X
Cerb nuTanua | - r
3 T
nepemMeHHoro I ———— T nTcC
Toka N T
O I I . -
L T T T T

PucyHok 86 — Cxema pa6Gouero MecTa ¢ npoBogHMKaMH 3a3eMiieHHs (cM. 7.1.2)

Pucynok 8 — WcnbiTanus nipu BO3ACHCTBUM HAa NOPT JEKTPONUTAHUS IEPEMEHHOTO ToKa (Tpex-
dasnas 3neKTpUYECKas ceThb, TOJAYA MOMEXH MO CXEME «ITPOBOA—3EMJISI»)
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c

Uctounmk C
cUrHance
PE

ur
Mnactuha
= 333eMMeHNs
YcTponcTBo
CBA3WU/Pa3BA3KN
e NGy
Ycrpoﬁcm(}
pa3BA3Ku j UTC

S

——0—O—

MnactuHa

"= 3a3sMneHuns

_I_ MnactuHa

3aseMneHuR

C — nopaya curHanos; YC — ycTpOHCTBO CBSi3U

Pucynok 9a — Cxema paboyero MecTa ¢ niaacTUHOM 3a3eMneHus (cM. 7.1.1)

C

UctomHuk C
curHanoB

ur

UTC

“o-

Yetpoicreo
cBsisU/pasBa3kn
" VG YE |
YcrpoiicTso - I
pa3BA3KK _?

PucyHok 96 — Cxema pabGouero mecra ¢ NpPOBOOHWUKAMH 3a3eMJICHUS

(em.7.1.2)

PucyHox 9 — HcnbiTaHus Npy BO3AEHCTBUM HA MTOPT BBOAA-BBIBOAA [0AHA
JIMHUA YNPaBIeHUS (CUTHAIN3ALMH), TONa4a IIOMEXH 0 CXEME «TPOBOA—
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ur

C
1. MnacruHa

- 3a3eMneHun

YCTpoicTBO CBA3WPa3BA3KA

YOYGyGya

C ———— 2 L 4
WUcTouHuk c # I
curHanos o Yerpoiicrso
pa3ensku 45 UTC
nposoHK

PE ’jf"jﬁ

| Mnactuua MNnacruxa
= 3a3eMneHus = 3a3eMneHus

Pucynok 10a — Cxema pabodero Mecra ¢ mracTHHoO# 3azemiueHus (cm. 7.1.1)

ur
YCTpoWcTBO CBA3U/Pa3BA3KK ! ! !

YEVEYEYE

C —_——— ? =
NcTouHnk c ¢
curHanos c YetpoicTeo
... paagaaku ¢ nTC
NPOBOJHUK

PE _ﬁf_é

—-T—O—#—#—v—r

Pucynok 106 — Cxema paboyero MecTa ¢ IpoBOAHUKAaMH 3a3eMiieHus (cM. 7.1.2)
Pucynok 10 — Hcnbrannsg npy BO3REeHCTBHH Ha NMOPT BBOAA-BHIBOAA [rpyTina JIHHHI

ynpaBiieHHsl (CHTHAIN3aLKHU) ¢ oOIUMM 06paTHBIM NPOBOAHHUKOM, NOAAYa TIOMEXH 110
CXEME «ITPOBOR—3EMJISI»]
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wur
r’
Mnacruna
== 3a3eMneHus
YCTpoicTBO CBS3U/pa3BA3KU § ]
| T L
L - T
CeTb NUTaAHUNA N I % L
nepemMeHHoro
(nocTosHHOro) [ d L utc
Toka  PE TT
Y
T MnactuHa

| MnacruHa

=" 3a3eMneHuA

"= 3a3eMneHus

Pucyroxk 11a — Cxema paGoyero MecTa ¢ MNacTUHOM 3aseMrneHus (cm. 7.1.1)

ur

YeTpoicTBO €BAIU/Pa3BA3kv

L L S T T
Cetb NUTaHKA I +
nepemenHoro _N . —
(NoCTOsHHOrO) ‘( A R N
Toa - _pE TT

I nUTC

PucyHok 116 — CxeMa pabodero Mecta ¢ NpOBOAHMKAMH 3a3eMieHMs (cM. 7.1.2)

PucyHok 11 — McnpiTaHHs IPH BO3AEHCTBHH Ha MOPT 3JEKTPONMUTAHUS MEPEMEHHOTO,/MOCTO-
SIHHOTO TOKa (ofiHO(da3HaA SNMEKTPHYECKAsL CEThb, M0Ja4ya MOMEXH MO CXEME «POBOA—TMPO-

BOI»)
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-
| MnacTtuHa

=" sazemnenus
n1 n2
1607

T L

YCTpOACTBO CBA3W/PA3BAKA

L) . w r
L —t 4:[
: T ———
CeTb nUTaHUA | _l-g I uT
nepemMeHHore - C
A = T
Y L L L. I
PE T 1T T T
MnactuHa MnactuHa
= 3a3eMneHus = 3a3emneHus

PucyHok 12a — Cxema pabouero MecTa ¢ NJIacTUHOM 3a3eMieHus (cM. 7.1.1)

Ly =F =
i
L2 ——
CeTb NUTaHUA | #
nepeMEHHOro ~|———— ntC
TOKa N T

al

A A _—i —
PE T T T

PucyHok 126 — Cxema paboyero MecTa ¢ MPOBOJHMKAMH 3a3eMyieHUs (cM. 7.1.2)

Pucynok 12 — HMcnbitanust npy BO3NEHCTBMM HAa TOPT 3JIEKTPONMTAHUA TEPEMEHHOIoO TOKa
(TpexdpasHasg 3/IeKTPHUECKAsA CeTh, MOAAYA MIOMEXH TIO CXeMe «[POBOA—TIPOBOL»)
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ur
J_ MnacrtuHa
= 3a3emneHus
Yerpoicteo
€BA3N/Pa3BA3KKN L
c e ¥OVQ
o l Echoﬁcmo?
UcTouHuK pasBsi3ku
cwrHanos uTc
PE

Mnactuna Mnacruna
"= 3a3emMneHuda - 3aszeMmneHus

PucyHnok 13a — Cxema paGouero MecTa ¢ 3aseMJisiolleit racTuHoi (cm. 7.1.1)

ur

YcrpouncTeo
cesiau/pa3Baskn

VG VG

c —-———— 1
Ympoﬁcmo?
Uctounmk C pa3BAskm
CcUrHanoB
PE

S

UTC

—-<>—<>—<)J

Pucynok 136 — Cxema pabGouyero MecTa ¢ NPOBOIHHMKAMH 3a3eMJICHUS
(cM.7.1.2)

Pucynok 13 — Hcnbitanuss Tnpu BO3OeHCTBMM Ha TOPT BBOAA-BBRIBOZ2

[onHa TVHWS yIIpaBACHWS (CHTHATU3ALUMHK), TOJaya MOMEXH 10 CXEME «TIpO-
BOJI—TIIPOBOI»]
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wur

MnacTtuHa
= 323eMNEeHUA

m n2

T ? ! Q

YeTpolicTao ceraw/paeaakv |
3 U > VOVEVEYG

Uetouruk  C

CUrHanos YcTpoiicTso ¢ﬁ I

C pa3Ba3ku ¢ﬁ UT
OB6wuiz o6paTHbIA C
NPOBOAHMK g:
PE I
Mnactuxa Mnactuna
- 3a3eMneHuA == 3aszeMneHus

Pucynok 14a — Cxema pa6oyero MecTa ¢ IJiacTHHOH 3a3eMJieHHs (cM. 7.1.1)

I

T”; ? 4% 9

YeTpoiicTBO CBA3W/pa3BR3ku

YOYOYQYG

UCTOMHUK C I
YcTpoiicTeo ¢ r

curHanos c
pas3BA3kU ¢ UT C
O6wwuit obpaTHbii
NPOBOAHKK !
PE

Pucynok 146 — Cxema paGoyero Mecra ¢ MpoBOZHHUKAMH 3a3eMyIcHHA (cM. 7.1.2)

Pucynok 14 — Wcnbrranust npy Bo3feHCTBYYM Ha TOPT BBOAA-BHIBOAA [TpyIimia MUHUI yTipasie-
HMA (CHTHAIM3aUUK) ¢ o61UMM OGpaTHBIM MPOBOAHUKOM, TOJaya MOMeXH MO CXeMe <«Ipo-
BOA—HPOBO/»]
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nTC
w3

y | /
YCP ¢

4 YCP
= o]
L ofo
J qQ
plo]o ofo
Mp3
3 Mp3 1m 1M Mp3

(o o}
O
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I3 — wKHa 3alMTHOTO 3a3eMJIeHUs; D — K ceTu anexTponuTanusd; I, — mopr BBoMa-BbiBOAa; [1, — TOPT 2/MeKTpoONUTA-
Hus; T1, — mopr cBasu; C — K MCTOYHMKY curHanoB; [1p3 — mposoanuk 3asemnenus; [13 — mmacTHHA 3a3eMIICHUS,;
YCP — ycrpoiictBo cBsisu/passasku; O — usonsuuoHHas onopa; UT — usonupyrowuit TpaHchopmartop

Pucynok 15 — YcnoBust UCTIBITAHUI NIPY NOJlaye NOMEXH MO CXeMe «MPOBOA—TPOBOA» C MCNOIb30BAHMEM
WT K3II, BbIxon KOTOpPOro 3a3eMieH

Ka6enb 1 (3kpaHUpOBaHHLINA)

Kabenb 2 (3kpaHMpOBaHHLIA)

nNTC1 Kabens 3 (HeaKpaHUPOBaHHbIit) nTC 2

Waonupylowui
TpaHchopMaTop

i

T mr
= 1

Pucynok 16 — HUcnbiTaHus CHCTEM, HMEIOILUX TOPTHI IMHUH CBsI3U ¢ LUMPOKO-
nonocHbiMu curHanaMu (Beixox UIT K3IT 3azemnen)
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MMPUJIOXEHUE A
(cnipaBouHoOE)

Caenenns o K3I1. Boibop BHAa HenbiTaHmit

A.1 Opunoannie K311

Onmunounsie K311 npeacrapnsior co6oii nepexonHsie npoueccsl B GopMe 3aTyxaolux KosebaHuit, BO3HUKAIO-
L{He B HU3KOBOJIBTHBIX JIMHUAX B PE3yNbTaTe TIEPEKITIOYCHHH B AMEKTPHUYECKHUX CETAX H KOMMYTAUUU HArpy3oK, NpH
aBapusIX M NMpoGOSAX U3ONSAUKK B CUCTEMAX 3/IEKTPOCHAGKEHHMS, U NIPH MOJHHEBBLIX pa3psaax. YKa3aHHBbIE IPOLECCH
SBJIAIOTCS HamOoJiee PacripOCTPAHCHHBIM BHAOM TIOMEX B 3JIEKTPUYECKHUX CETAX (BBICOKOTO, CPEOHEro M HM3KOro
HaNpsiXEHWd), a TAKXC B JIMHUAX TIEpelayy CHTHAJIOB B YNIPaBJICHUA.

Onvnounsie K3IT xapakTepHsl KaK ist XWIBIX, TaK M T TPOMBIIJIEHHBIX 30H. OHU NPHTOAHEI JU1S1 MPOBEPKH
noMexoyctoiiunBoctTd TC MO OTHOWMICHHIO K KOJNEOATEABHBIM NMEPEXOAHBIM NpoleccaM, MPEACTaBIAIOIUM coboii
TPOLIECCHI, XapaKTePHU3YIOLMECH MaIbIM BpeMEHEM HapaCTaHHWs UMIYNbca, KOTOpoe COCTaBisAeT oT 10 He mo poneit
MHWKPOCEKYHIBI, ¥ MOCACAYIOUMMH KONeGaHUAMM, JUTATENLHOCTD KOTOPHIX MOXeT cocTasasaTe oT 10 mo 100 Mxc.
BpeMs HapacTaHWst UMITYJIbCA M TIPONOJKUTEILHOCTL KONEOAaHHH MOTYT U3MCHATHCS B 3aBHCHMOCTH OT NMapaMeTpoB
CpeAsl pacnpoCTpaHEHHUS TIOMEXH.

PacripoctpaHeHne B JIMHMAX (3/IEKTPONHTAHHSA M NEpeaadyd CHTHANOB) IOMEX, UMEIOWMX Pe3KHil DPOHT M
KOJIeOaTEIBHBIH XapaKTep, CONMPOBOXAAETCA OTPAXCHHMSIMHU, OOYCIOBJIEHHBIMM HECOTNIACOBAHHOCTBIO MOJIHBIX CO-
TMIPOTHUBJICHUH, MOAKTIOYEHUEM 3aIUTHBIX YCTPONCTB, TUHCHHBIX GUNbTPOB U T. A. [Ipy yKa3aHHBIX OTPaXXEHHUSX BO3-
HUKAIOT KoJiebaHusl, YaCcTOTAa KOTOPBIX 3aBHCUT OT CKOPOCTH pacnpocTpaHeHHs BonHbl. PakTopaMu, BIHSIOIMMY Ha
XapaxTep Npolecca, SBIAAIOTCS TAKXKE pacnpelcfieHHbIe EMKOCTH TAKHMX 3JIEMEHTOB, KaK 3JIEKTPOABHTATENN, OGMOT-
K# TpaHCHOpMaTOpoB U T. . @POHT UMMYNIbCa UMEET TEHAEHLIMIO K CIIIAXWBAHUIO BCJIENCTBHE YACTOTHBIX XapaKTepH-
CTHK JIMHHUIA, 110 KOTOPBIM PACMpPOCTPAHAETCA NMoMexa; 3TOT (GaKTop B GONBUICH CTENEHW BIMSIET Ha MMITYJIBCH C
ManbIM BpeMCHEM Bo3pacTaHus (nopaaka 10 HC) U B MeHblLEH CTeNeHH — HA HMNYJBCH C BPEMEHEM BO3pacTaHHS
TIOPAKA KONEH MHKPOCEKYH/IBI.

B uenoM, Kak TIOKa3bIBAIOT pe3y/ILTaThl UCCEAOBAaHHI, MPEACTABUTENbHBIM ST OONBIIMHCTBA YCJIOBHIA 3KC-
TITyaTallMy SBSIETCS KonebaTebHBIN NepexofHblii npotece Ha noptax TC, uMerowmii Bpems: HapactaHus 0,5 MKC M
yactoTty Konebauuii 100 xT'u.

Jpyro# nprynHOH BOSHUKHOBEHWS oanHOYHBIX K3T1 ABNgioTCa MMNyIbCHblE HAaNPSAXEHUS H TOKH MOJTHUEBLIX
pa3psamoB, XapakTepHU3yeMble ofHocTOpoHHE#H dhopMoii. TIpn HenpsMOM BO3XEHCTBUH YKa3aHHBIX Pa3psIoB Ha JIMHHH
(BC/TECTBYE WHAYKTUBHOM CBSA3H MEXIY JIMHWUSAMM) WX BIUAHHME MPONOPUMOHAILHO NMPOU3BOAHOM OT MEPBHYHOTO
uMnysnbca. MexXxaHU3M CBSI3W TIPUBOAMT, C YYETOM YACTOTHOIO CHEKTpa MEPBHYHOTO HMIIYJIBCA, K BO3HWKHOBEHHIO
KojieGaHWii, XapaKTePUCTHKN KOTOPBIX, TIOMUMO YCJIOBHI PacIpOCTPaHEHHS TIOMEXH IO HU3KOBOJIGLTHBIM 3JICKTPH-
YECKUM JIMHUSIM, 3aBUCAT TAKXKE OT NapaMeTpoB YCTPONCTB 3a3¢MJIEHUST ¥ XaPaKTCPUCTHK METATUYECKUX KOHCTPYK-
LM, 1O KOTOPbIM PACNpPOCTPAHSUICA TOK MOJIHUH.

B OTHOLIEHUH NMEPBUYHBIX UMIYJILCOB, ABNAIOLMXCA TPUYMHON BO3HUKHOBeHHUST oquHOYHBIX K3T1, mokymeH-
Tol MOK yCcTaHABJAUBAIOT CTaHHapTHBIE MapameTpbl uMmnyabca 1/50 Mxc. UcmbiTaHus Ha YCTOMYHBOCTD K OOWHOY-
HboiM K311 ¢ npuMeHeHueM UT ¢ ManbiM BBIXOAHBIM COTMPOTHUBJIEHMEM W MCIBITAHHA Ha YCTOHYMBOCTbL K CTaHOAPT-
HbIM uMmnynscaM 1/50 MKc (ucnsimanus Ha ycmotiuugocms K MUKpOCEKYHOHBIM UMRYALCHbIM HOMeEXaM GOAbUON FHepaul)
MOTYT PacCMaTPUBATLCS KaK B3aWMOAOTONHAIOLIME OPYT ApYra.

Huxe npuBeneHsl cBeleHUs: 0 NapaMeTpaxX oonHOYHBIX K311, oTHocsALIMECS K TPOBEAEHHIO UCTTBITAHNH.

a)YacToTa NMOBTOpPEHUS

Yacrora nmosTopeHuss K311 HemocpedcTBEHHO 3aBUCHUT OT BEPOSTHOCTH SIBIECHUM, BBI3BIBAIOLIWX TTOSIB/IE-
Hue K3T1. YkasaHHas BeposITHOCTEH siBisieTcs Gosbluel NI TakuX SIBJIEHWH, KaK TEPEKIIIOYEHUST 3JIEKTPHYCCKUX
HATPY30K, U MEHBlU€l 151 BOSHUKHOBEHMS aBapUHHBIX CUTYaLMii ¥ MOJIHUEBLIX pa3pARoB. B peaqbHBIX ycioBUsSIX yac-
toTta ToBTOpeHUss K3II Mmoxer uameHstbes oT 1/¢ mo 1/Mec wam 1/roa. Hdns uene#t MCNBITAaHWI, YYWUTBIBAs, YTO
CYLECTBYET TpedesIbHOE HHCIIO BO3AEHCTBHI, KOoTophle Moryr ObiTh nogaHel Ha UTC, yactora mosropeHuss K311
nopsaka 1/c MOXeT CYHTATBCA NPHUEMIIEMON B OTHOLUEHHWH TaKHWX ABJIEHWH, KaK MEPEKNIOUYCHUST 2MCKTPHUECKHX
Harpy3oK, UMEIOIIHUX GONMBINYIO BepOSTHOCTH BOZHUKHOBEHUS.

Yacrora nosroperns K3I1 npy nMpoBeaeHUN UCTTEITAHUI MOXET GBITh YBEMHUEHA [T COKPALLEHHS TTPOAOIKHU-
TEMBHOCTH UCTIBITAHUN. BHIGOD YacTOTH NMOBTOPEHUS HOMXEH OLITH OCYMIECTRICH C YUCTOM YKA3aHHBIX B TCXHHUEC-
koi1 noxymeHTauuu Ha UTC napameTpoB yCTpOHCTB 3aLLMTHI OT UMITYJILCHBIX TIOMEX, TIPUMEHSEMBIX IPH TIPOBEACHUH
HCIIBITAHWN.

6)PasoBbHH yron

ABapuiinble HapyuieHuss GyHkuMoHupoBauus TC, BoizBaHHble Bo3aedcTBUeM oaMHOYHBIX K3T1 Ha mopTh
3JIEKTPONIUTAHUSA TIEPEMEHHOrO TOKA, MOTYT 3aBUCETh OT (ha30BOro yTjia BO3AEHCTBUS NOMEXU IO OTHOLUEHMIO K
4yacToTe CETH 3neKTponuTanusa. Ecny npu BozaeiicTBun K311 BozHMKACT paspsit B yCcTpOHCTBE 3alUTH OT TIOMEX, TO
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3NIEKTPHUYECKHIH TOK, NMPOXOASIIUUNA OT NMOOKIIOYEHHOIO0 MCTOMHMKA 3JIEKTPOMUTAHUS Yepe3 YCTPOMCTBO 3alUMTHI,
TIPOJOJIKAETCS B TCYCHHE W TIOC/IC OKOHYAHUS UCMBITATENBHOTO Pa3psTHOTO TOKA.

JIns MoaynpoBOAHHUKOBBIX 3/ICMEHTOB YKa3aHHOE SIBJICHHE BOZHUKAET B 3aBUCHMOCTH OT COCTOSIHUSI TTPOBOIY-
MocTH Bo Bpems Bosneiicteust K311 yerpoiicts UTC, xoropsle conepXaT NoJypOBOAHNKOBBIE 3JIEMEHTHI, ¥ OTIpee-
JISIETCS TAKUMM TNTapaMeTpaMH MOJYNIPOBOAHUKOBEIX 3JIEMEHTOB, KaK XapaKTePHUCTHKM BOCCTRHOBJIEHUS M KauyeCTBO
GYHKUMOHVPOBAHUS TIOCTE TIPODOSL.

B)U3MeHeHNEe TMONSIPHOCTH

YyBCTBUTENBHOCTD MTOJYITPOBOAHHKOBBIX 2JIEMEHTOB K BPEMEHM BO3JEUCTBUS U MOJNSIPHOCTH UMITYJILCOB SIBJISI-
€TCSL OLHON M3 NMPUYMH BHIGOpA MEPEXOMHBIX KONeGaTeNbHBIX MOMEX B Ka4eCTBE MUCMBITATENIHBIX BOSACHCTBUN IS
OLIEHKH NOMEXOYCTONYHBOCTH, TaK KaK YKa3aHHbIE IIOMEXW MOTYT HapyIUUTh GYHKUHOHHUPOBAHUEC MOTYMPOBOIHUKO~
BBIX 3JIEMEHTOB C GOJBIUEH BEPOSATHOCTHIO, YEM MMIIYJILCHI OBHOCTOPOHHEN (opmbl. s u3ydeHUs: BOMpOCOB Ipo-
6051 TOTYIIPOBOAHUKOBBIX 37IEMEHTOB TTPH Pa3NHYHBIX YCJIOBMAX HATPY3KH M BO3AECHCTBHS UMITYJIbCHBIX TIEPEHATIPSIKE -
HUI{ MPOBOIST COOTBETCTBYIOILUE MCCNeNOBaHUA. [IpHBeaeHHBIC HUXKE PEe3YNbTaThl OTHOCATCS K BO3ACHCTBHIO MM-
MYJIBCOB PAa3THUHON MOJMSPHOCTH Ha MONYNMpPOBOXHUKOBbIe avoabl. IIpn nomaye K3IT B MOMEHT BpeMeHHU, COOTBET-
CTBYIOIIMIT MAKCUMAJIIBHOMY 3HAYE€HMIO OGPAaTHOTO HAMpsAXEHUS Ha TIOJYNPOBOIHUKOBOM IHOIE, CpeAHEe HAIpsXe-
HMe nipo6ost cocrasnser 1800 B. TIpu nomavye K3IT B MOMEHTBI BpeMEHH, COOTBETCTBYIOIINE (ha30BHIM yritaM 30 n
90 rpaa nocse Havajga MPOBOAMMOCTH, YMEHBLIEHHE CPEAHEr0 HanpsxxeHUs: mpobos cocrasnsieT 33 u 50 % coorseT-
CTBEHHO. AHAJOTHYHBIE UCCICAOBAHUSA NIOATBEPXAAIOT, YTO 3HAYCHUS HANIPSIKEHUS TPOGOS B YCIOBUSAX NMPUIOXKEHUS
HMNYIbCHBIX 06PATHBIX HANPSAXEHUH B TeYEHUE NEPHOAA TPOBOAMMOCTH 3a4aCTYI0 MEHBIUIC, YEM B YCJIOBHUSIX MPUIIO-
KEHUS TCX K¢ MMINYJILCHBIX HaNpsDKeHHH B Tiepyuo GJJOKHPOBAHUA.

A.2 Iosropaiommecs K311

BosuuxkHosenue nosropsiowmxcs K3IT cBA3aHO ¢ mepekyioueHHeM BBICOKOBONBTHBIX LIMH HA OTKPHITBHIX
3MEKTPUYCCKHUX MOACTAHLIMSX BBICOKOTO M CPEIHEr0 HAMPsKEHUS M C ONEepaLHUsIMM TCPEKNIOYCHHI B EKTPUYCCKUX
CETSAX NPOMBILIEHHBIX TIPEATTPUATHIA.

Ha 3ekTpryecKHX CTAHUHAX BKIIOYEHHE M BEIKTIOYEHHE BLICOKOBOJIBTHBIX INMH IIPUBOAMT K MAJIOMY BPEMEHH
HapacTaHUs TEPEXOIHOTO Kone6GaTeIbHOTO MpoLEeCcca, UMEIOUIEMY BEIMYMHY MOPSAKA HECKOJIBKMX JECATKOB HAHO-
cexyHa. Ha BenuyuHy MakcuManbHOTO HanpsixeHus rioropsiouiuxcss K311 oka3sBaioT BIMSHHME OTpaXcHHUs, 00yc-
JIOBJICHHBIE HECOTIACOBAHHOCTBLIO TIOJHBIX COMPOTUBIECHUN BHICOKOBOJIBTHBIX HIMH, MO KOTOPBIM PACMpOCTPaHSAIOT-
cs noMexu. [To 9T0i MpUUKHE Pe3yNBTUPYIOIIKE HAMNPSAXEHUE U TOK TIOMEXH B BLICOKOBONBTHBIX IHIHHAX XapaKTePU3y-
I0TCSI OCHOBHOU 4acTOTOM KosieDaHWM, KOTopasi 3aBUCHUT OT JUTMHBI LICMH W BPEMEHM PaCIpPOCTPaHEHHS.

Yacrora konebanuit nosropsiownxcst K3IT Moxer uamenarsca npubausurtenbio ot 100 kIt 10 HECKOJIBKHX
Merarepll A1l OTKPHITHIX 3MEKTPUYECKUX MOACTAHUUIM B 3aBUCUMOCTH OT BIMAHMSA MapaMeTPOB, YKA3aHHLIX BBILIE, H
IUTMHBI BBICOKOBOJIBTHEBIX 1IMH, KOTOPasi MOXET COCTABNATb OT HECKONBKUX JECATKOB 10 HECKOJNLKHX COTEH METPOB
(MakcuMmanbHas anuHa moxeT gocturath 400 M). IToatoMy yactora moBropsiiouuxcs K3I1, paBHast 1| MTI'u, moxer
paccMaTpUBaThCA B KAUECTBE MPESICTABUTENBbHON ANsT GONBLIMHCTBA YCJIOBHIT 3KCINyaTaUWH M, BMECTe C TeM, 4acTo-
ta 100 xI'u paccMaTpUBaeTCs KaK COOTBETCTBYIOLIAS] YCIOBHAM GONBLINX 3MIEKTPUUYECKUX MOACTAHLHIT BLICOKOTO Ha-
NIPSIXEHHUS.

YactoTa mosropeHns K3IT MoxeT U3MEHATbCS OT HECKOJNBKHX repll 10 HECKOJABKHX KHJIOrepl B 3aBHCUMOCTH
OT PAaCCTOSTHUSI MEXAY KOHTAKTAMU PA3bEAUHUTENS, T. €. NPH MAJOM PAacCTOSTHHH MeXIy KOHTAaKTaMH YacTOTa MOBTO-
PEHUSI MaKCUMaJTbHa, a NIPY PacCTOSTHUM MEXIY KOHTaKTaMH, 6JIM3KoM K TOMY, TPH KOTOPOM MPOHCXOAHT MpeKpa-
LIEHHE 3MIEKTPUYECKON AYrH, YacToTa MOBTOPEHUS MHHHUMaAbHAa M paBHa (WIS KaXmoit ¢asbl) YIBOEHHON 4acToTe
CETH.

Bri6paHubie yacToTel nmoBTopeHUs: 40 u 400 I'u sBASIOTCS, CAEA0BATENBHO, KOMIPOMUCCHBIMH 3HAYEHHSAMH,
YYUTHIBAIOIMMY PA3NNYHYIO NMPOJAOKUTEIBHOCTD MOMEX, BEPOSITHOCTh PA3NMYHBIX YacTOT MOBTOPEHUS W BAUAHME
SHepruM BosaeiicTByrowmx nmomex Ha UTC.

Ha npombituneHHsix npeanpuatusax nopropsiownecs K3IT Moryr reHepupoBaThest B pe3ybTaTe KOMMYTaLIU-
OHHBIX TIEPEXOAHLIX TMPOLIECCOB. BpeMst HapacTaHus MMIy/bca U yacTtoTa KomebaHuil nmosTopstowmxcst K3T1, Bu6-
paHHbIe IS MPOBEAEHNUsT UCIIBITAHUIT Ha MOMEXOYCTONYHBOCTb, HAXOAATCS B YIOBJECTBOPUTEIILHOM COOTBETCTBHH C
YAaCTOTHBIMU XapaKTEPUCTHKAMH CHCTEM JIEKTPOCHAOXEHMS NMPOMBILICHHBIX MPEATIPHSITHIA.

A.3 BbiGop BHIOB HCOBLITAHMI

BeiGop BHIa MCNBITaHWH (Ha YCTOHYMBOCTBH K OOWHOYHBIM MM nosropsiommMces K3IT wiam tem u apyrum)
OCYIUECTBIAIOT ¢ YYETOM XapaKTEPUCTHK TIOMEX, ONpelessIolinX 3TeKTPOMArHHTHYI0O OOCTAHOBKY TIPH 3KCIUTyaTa-
unn TC.

HcnbiTanus Ha yCTORYHMBOCTL K omHHOYHBIM K3IT uMuTHpyloT BosaeiicTBue Ha UTC oIMHOYHOTO MepexoaHOro
K0J1e6aTeTbHOTO NpOoLEcca ¢ MATBIMM BEPOSTHOCTBIO €T0 TIOABJICHUS Y YacTOTON NMOBTOPEHMS; YKa3aHHbIE UCHbITa-
HUS TIO3BOJISIIOT MPOKOHTPOTMPOBATh B3aUMOZIEHCTBHE MEXIY HenbiTyeMoii Henblo UTC u okpyxatolueit anekrpoMar-
HUTHOI 06CTAHOBKOM, HO B MeHblIEl cTeneHU 00ecneynBaT obHapyXeHHe HapyleHnit dynkunoHupopanus UTC
TIpY BO3ACHCTBUM TTIOMEX.

UcnsiTaHua Ha ycToiymBocTh K nosropsiommMca K3IT umutupyior BosaeiictBue Ha UTC nepuoanyecku
MOBTOPSIOLLUXCA KONEOATENbHBIX MEPEXOAHBIX TIPOLIECCOB, YTO 061eT4aeT o6HapyXeHHe HapyIUeHHH GYHKIMOHUPO-
BaHug UTC B pasmHyYHBIX YCAOBHAX IPUMEHEHHUS.
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TIPUNTOXEHME b
(cnpaBoyHoE)

BriGop creneneil )KeCTKOCTH ACIBITAHMI

CreneHu XecTKOCTH MCMBITAHUN Ha ycToiunBocTh K K31 BHIGHPAIOT B COOTBETCTBUH C YCJIOBHUSIMM pa3Mellic-
Hua TC npu 3KkcruTyaTallMy M TapaMeTpaMM OKpYXarwluei 3IeKTPOMarHUTHOW OOCTAaHOBKH. YKa3aHHbBIE CTeNmeHU
3KECTKOCTH UCTILITAHWM YCTAHOBJICHBI B Pa3fiefic 5 HAacTOsAIEro CTaHaapTa.

HcnbiTanyg Ha MOMEXOYCTONYMBOCTb NPOBOMSAT B COOTBETCTBHU C YKAa3aHHBIMHM CTENMEHSIMH XKECTKOCTH HCITbI-
TAHUHK C T€M, YTOGBI OLEHUTh KayecTBO (hyHKUHOHUpoBaHusa TC B ycI0BUAX IKCIyaTaunu. IIpM 3TOM YYUTHEIBAIOT
TIepBUYHbIE SBeHUS, BhidbiBatolue noseneHue K3IT, m ycmoBus ycraHoBkun TC, KOTOpbIe OTNpPEmENSIIOT KIACCHI
5JIEKTPOMarHUTHOH 06CTaHOBKM.

B.1 Omunounsie K31IT

BuIGop creneHy XecTKOCTH MCIIBITAHUMI JOMKEH OCYIUECTBIATLCA NMPUMEHHTENBEHO K KOHKPETHBIM YCTIOBHAM
YCTAHOBKH W 3Kcruiyatauny TC Ha OCHOBE aHaiW3a SBNEHHWH, BhI3bIBAOIMX Bo3HMKHOBeHWe K3II, B ToM uucie
onepauuit KOMMYTaLMH B CUJTOBBIX M CUTHAIBHBIX IMHUAX W HETMPSMOTO BO3MEHCTBUS MOJTHHUEBBIX pa3pAnoB. CTeneHu
JKECTKOCTH HCIMBITAHUH YCTAHABIUBAIOT C YYETOM YKa3aHHBIX HUXE YCJIIOBUM.

CTemeHb XECTKOCTH MCHBITaAaHUW |

Onepauny KOMMYyTaLUH:

- TIOPTHI 3ICKTPONIUTAHUS MOAKTIOYEHBI K MECTHOMY 3alMIEHHOMY MCTOYHHUKY JIEKTPOCHAGXKEHMS (CUCTEME
Oecriepe6oitHoro NUTaHUA, NPeo6GpPa30BATENIO MOIHOCTH);

- CHTHaNbHBIE ITOPTHI ¥ MOPTHI YIPaBIE€HUS (MTOPTHI BBOAA-BHIBOAA) MOAKIIOYEHH K KaGessiM, MTPOTOXEHHBIM
TIapajIeNbHO KabessiM 3/IEKTPOITUTAHNS, COOTBETCTBYIOLIMM PACCMATPUBAEMOMY KJIACCy 3MEKTPOMArHMTHOM obcTa-
HOBKM.

MonHueBbIe pa3psabl:

- TC ycTaHOBJIEHBI B CIELUATBHBIX MOMEIEHHSX JUIA YITPaBACHHUS.

CTeneHb XECTKOCTH MCHBITAHHUN 2

Onepauuy KOMMYTaLUHU:

- MOpThI AeKTponuTaHUsA TC HENMOCPEACTBEHHO MOAKTIOUCHB! K PACTIPENSTUTEIBHBIM 3JIEKTPHYECKHM CETIM
XKHUITBIX PAHOHOB;

- nopthl 3ekrponutaHuss TC, YCTAHOBACHHBIX HAa MPOMBILICHHBIX MPEANPHATHAX M Ha 3JE€KTPOCTAHLIUAX,
Pa3BA3aHbl OT CHJIOBBIX 3MEKTPUUECKUX CETEH C UCTIONb30BAHHEM H30JIMPYIOLNX TPAaHCHOPMATOPOB, 3aLUMTHBIX YCT-
POWUCTBHU T. A.;

- CHTHaNbHBIC TOPTHI U MOPTHL YNPABNEHUs (TTOPTHI BBOAA-BLIBOAA) MOAKIIOYEHEI K KabOeasM, MPONOXEHHBIM
TIApaJICIBHO Ka0emsaAM 3JIEKTPONTUTAHMS, COOTBETCTBYIOIIMM PAacCMaTpUBAEMOMY KJIAacCy 3MEKTPOMAarHWTHO#H oGcTa-
HOBKM.

MonHueBble pa3psnbl:

- TIOPTH 3NEKTPONUTAHKWS W BBOAA-BLIBOAZ MOAKIIOUEHB K 3KPAHHUPOBAHHLIM KabenaMm.

CTeneHb XE€CTKOCTM HMCHHBTaHUMK 3

Onepauny KOMMYTaLHH:

- noptHl anekTponuTaHuss TC HENOCPeACTBEHHO TMOAKIIOYEHBI K NMEKTPHYECKHM CETSAM 3JIEKTPOCTAHLMI H
TIPOMBILUACHHBIX NPEANPUATUN;

- CHTHAJTbHBIC TIOPTHI Y TIOPTHI YIIpaBJIeHHs (OPTHI BBOAA-BbIBOAA) MOAKIIOYEHH K KaGelaM, NpoIOXXeHHbIM
TapanjieNbHO KabeasiM 3/eKTPONMTAHHS, COOTBETCTBYIOLIMM PAcCMaTpPMBaEMOMY KJlacCy 3/IEKTPOMarHHUTHO#M obcTa-
HOBKH.

Monuuessie paspsast:

- TIopTHI 3nekTponuTanus TC NOAKITIOYEHB! K HEAKPAaHUPOBAHHBIM KabensiM;

- TIOPTBI 3JIEKTPOMUTAHUS U BBoa-BhiBoAa TC moaxioueHbl K KabessiM, NMpOoNoXEeHHBIM Ha OTKPHITON MECTHO-
CTH C MPUMEHEHNEM DKPAHUPYIOUIMX KOHCTPYKUHMIH (HanpuMep, METANTHYECKHX KOXYXOB).

CTeneHb XECTKOCTH MCHHTaHuMi 4

Onepaunu KOMMYTalIMH:

- TIOpTHl 3neKTponuTaHust TC MOOKITIOUEHB! K CETSAM 3JIEKTPONWTAHHUSA 3JICKTPOCTAHUMIt H MIPOMBIILUIC IHBIX,
TIPEANPHATHI, XapaKTePU3YIOIMXCS 3HAYUTENBHBIMA MHAYKTUBHBIMU Harpy3Kami;

- CWUTHabHBIE TIOPTHE ¥ MOPTHI YNPaBAeHUs (TIOPTH BBOAA-BLIBOAA) TIOAKITIOYEHBI K KaGelisiM, TIPONOXEHHBIM
TapamrenbHO KabGelsM 3JeKTPOTUTaHUS, COOTBETCTBYIOIIMM PacCMaTpHBAaeMOMY KJaccy 3JIEKTPOMAarHMTHO# o6cTa-
HOBKM.

MonHuessie pa3psab:

- TIOPTHI 3/IeKTPOTIUTAHUS M BBoAa-BbiBoAa TC NMOAKITIONEHBI K HE3KPaHUPOBAHHBIM KabessiM, TIPONOXEeHHbBIM
Ha OTKDPBITOH MECTHOCTH.
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CTenmeHb XE€CTKOCTH McHnBTaHUBl X

- CMIEUMANIBHBIC YCIOBMS pa3MelieHus ¥ ycraHosku TC.

b.2 INosTopsiommecs K311

CTeneHM XeCTKOCTH MCTIBITaHMI Ha ycToiHYnBOCTh K K311 BHIGMPAIOT ¢ YIETOM NEPBUYHBIX SBICHUIA, BBI3bI-
Batowmx nospieHue K3IT.

HcnbtanusiM Ha ycroituuBocTb K mosropsiioitnMca K3IT nomnexar B ocHoBHom TC, npegHasHayeHHbIC 1S
YCTAHOBKH Ha 3JICKTPHYCCKHX NMOACTAHLHUAX BBICOKOTO H CpPE€IOHETIO HANpAXCHUA M Ha NMPOMBIIIJICHHBIX NpEATipusi-
THAX, HMEIOIUHUX COOCTBEHHBIE 3JICKTPOCTAHIMH (TpaHCHOPMATOPHBIE NOJCTAHIINH).

YpoBeHb BO3HHKAIOLIMX HATIPSDKEHWIA TOMEX OTpeaeiieTcs JMIMHON BHICOKOBOJNBTHBIX INIMH, ACHCTBYIOIUMMH B
HMX HaNPSKCHUSAMM, HAJIMYNCM U JUTHHOM Kabesneil, pacnolioXeHHBIX NapajyIecNbHO BEICOKOBOJIBTHBIM LLIHHAM, CTe-
MEHBbIO UX 3KPAaHUPOBAHMS U NAPAMETPAMH CHCTEMBI 3a3EMJIEHHS.

IMpu BeIGOpe cCTENMEHEH XECTKOCTHM HCIBITAHMH HEOOXOAMMO INS YMCHBIUEHHS, [0 BO3MOXHOCTH, YUCIIA
BAUsAIOWMX (GakTOpoB NMPUHATH BO BHUMAHME, YTO pabouee HanpsiXCHUE NEKTPHYECKUX MOACTAHLUMM, HA KOTOPBIX
akcryarupylorcsi TC, HaXOXMTCSL B ONpPeRENEHHBIX npeaenax (Hanpumep, ot 150 no 800 xB). YuursiBag 310, BHIGOP
cTeneHei XEeCTKOCTH MCTBITAHHI OCYILECTBISIOT C YYETOM COCTaBa MOAKIIOYAEMOro 000pYNOBaHHUA, €ro pasMellie-
HUs, KaYecTBa KPAaHUPOBAHMsA Kabeseil U MapaMeTpoB CUCTEMBI 3a3¢MIICHUS.

Hcxoast u3 npakTHYECKOTO ONnbITa ycTaHOBKM TC ¢ HCMOIB30BaHMEM 3KPaHUPOBAaHHBIX KabGeneit, 3KpaHel KOTO-
PBIX COeMMHEHBI HAa 000MX KOHIIAX ¢ CUCTEMOI 3aIMTHOTO 3a3eMJICHUS, pEKOMEHAYETCS CNEAYIOLKHIt ITOPANOK BEIGO-
pa CTerneHei XeCTKOCTH HCNbITaHHil Ha yCTOMYHBOCTS K rnioBropsiommmMcesa K3IT:

- CTEHEHb XECTKOCTH UcnbiTaHui | — nopTthl TC moakmoyeHs! K XabensaM, He BHIXOASIUNM 32 MPEACIIb MoMe-
LLIEHUA ANt YRpaBAeHUs,

- CTENEHb XeCTKOCTH UCTBITAHMH 2 — TC ycTaHOBNEHBI B KOHTPOJIMPYEMEBIX TTOMEWEHHUAX H 3aJIax pesieifHoi
3aumTbl. [MopTel TC noaknioyeHsl K KabGenaM, COeANHEHHBIM ¢ 0GOPYIOBaHMEM, PACTIONIOXEHHBIM B MOMEILEHUAX
YIIpaBREHHUS M 3aj1aX peNEeHHON 3allMTHI;

- CTENEHb XeCTKOCTH UcnbiTanuii 3 — TC ycraHOBNEHBI B NOMELIEHUAX peneitHol 3awuTel. [Toptht TC noakio-
YeHbI K KabensaM, COeAUHEHHBIM ¢ 060pYIOBaHMEM, PACIOJIOXEHHBIM B 3THX noMeltteHHAX. Ina ykasauusix TC npu
CTETIEHM XECTKOCTH 3 MPUMEHSIOT HaNpsSXeHWe MoMexu 2,5 kB;

- CTETNEHb XECTKOCTH UCNBITAHWH 4 — He MPUMEHSIOT 15 ucnbitanuii TC, npeAnasHayeHHBIX IS 9KCINyaTa-
LMY HA JIEKTPOCTAHUUSAX W NCKTPUYECKUX MOACTAHLIMAX BLICOKOTO HATPSXEHHMS. Eciu BHIGOP yKa3aHHOI CTenmeHu
XKECTKOCTHU CHHUTACTCA HCOGXO}IMMHM, JOJIKHBI ObITL NPUHATHI COOTBETCTBYIOLLIUE METOABI ITOMCXOITOOABJICHUS

- CTEMEHb XECTKOCTH UCMBITAHUI X — cnelnanbHbie YCIOBUS pasMellileHHA U yctaHoBKH TC.
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IMPUJIOXEHUE B
(cnpaBoyHoOE)

Brixomnoe comporusiaenne UT K311

BrixogHoe conpotusieHre U K311 AoiXkHO B MAKCMMAJIBHOM CTENEHH COOTBETCTBOBAThH MOTHOMY CONPOTHB-
JICHMIO JIMHUHU (3NIEKTPONUTAHMS, TIEPEaYH CUTHAJIOB, YNPABJICHHMs, CBA3H). DTO NMONOXEHHE CIPABEATMBO VIS NONa-
Y TIOMEXH TIO CXeMaM «TIPOBOI—3EMJISI» ¥ «IIPOBOA—IIPOBO/I».

HonHoe conpoTHBieHUE JIMHUU ONpPEREAsIETC MHOTUMHU (aKkTOpamMH, B TOM YHCIIE THUTMIOM KaGeneil, 4yacToT-
HBIM CIIEKTPOM TIOMEXH U JUIMHO# JIMHUM, YTO 3aTPYAHAET YCTAHOBJIEHHE OJHOM BEJMYMHBI, IPHTOAHOM U pa3finy-
HBIX YCJIOBHH.

B 5T0i1 cBaA3M B [1] npuBeAEHH CBEACHUS], OTHOCSAIUMECH K UBMEPEHHBIM 3HAYEHHAM IOJIHOTO CONPOTHBIICHHUS
(MakcUManbHOE, CpefHEe ¥ MWHUMAJIBHOC 3HAYEHHS) JIMHHIA 3JIEKTPONUTAHUA B auana3oHe yactoT ot 20 k' mo
30 MT'u. U3aMepeHus NpoBoaATCsl MEXAY (ha3HBIM M 3aIMTHBIM TIPOBOXHHUKAMH B HU3KOBOJIBTHBIX PACTIPEAETUTENBHBIX
ceTsx.

K3I1, paccmatpuBaeMbie B HacCTOSILEM CTaHAApPTE, MMEIOT YACTOTHBIE COCTARIAIOLINE B TIONOCE OT HECKOJb-
KHX JECATKOB JI0 HECKOJNBKMX COTeH Xuiorepu ans oamHoyHbiX K3IT w g0 5 MI'u  mna nosropsrommxcs K3I1.

Hnsa nuanasona yactor ot 100 k' o 5 MTI'u B [1] npuBeneHs! cienyolue cCpegHUe 3HAYCHUS:

- ot 10 no 30 Om Ha uyactore 100 kT'u;

- okojio 80 Om Ha yactote 1 MI'W;

- ot 100 no 150 Om Ha yactoTe 10 MTTL.

CBefeHUs 0 KpUTEPUAX, IPHHATHIX NIPH BbiGope BbixogHoro conporusnenns UT' K311, npusenenbr nuxe.

B 6ynyiiiemM BO3MOXHO NPOBEACHUE KOPPEKTHPOBKH BHIGPAHHBIX BEJIMYUH BhixoaHoro conporusienus UT K311
Y TIPUHSTHE €AMHCTBEHHOTO 3HAYEHMS BBIXOJTHOTO CONPOTHBJIEHMSI, COCTABJIIONIEro, HanpuMep, 50 OM. DTo 3Have-
HHUE MOXET MO3BOJWTH NMPUMEHSTh CTAHAAPTHOE YCTPOMCTBO CBSI3W/PasBA3KM VIS MCMBLITAHMIA Ha YCTOWYMBOCTBL K
KOHAYKTHBHBIM TOME€XaM Pa3jIMYHOTO BHAA U WCKJIIOYUTb CJIOXHYIO OLEHKY YCIOBHH 3KCIUIyaTallMM TIPH BbIGOpe
BBIXOAHOTO conporusiaeHns UT.

B.1 Opunognsre K311

BrixonHoe conporunenne UIT mis ucnbranuii npu nomaye K3TT Ha nopTHl 37eKTPONUTAHHSA YCTAHOBJICHO
paBHbIM 12 1 30 OM. BTH 3HAYEHHS] NPUMEHUMBI JUTA KOPOTKMX M JTMHHBIX JIMHMI npu nutauuu TC ot pacnipenenn-
TEJILHOM ANMEKTPUYECKON ceTH. OHU NPeACTaBASAIOT o600 TEXHHYECKU T KOMNPOMMCC, TAK KaK YYUTHIBAIOT HEOOXOMN-
MocTh ucmbIThiBaTh UTC, moakmioueHHbIe B OGBLIYHBIX YCIOBHAX K CETAM ¢ HU3KMM COITPOTHBIICHMEM, COOTBET-
CTBYIOLLMM 3HAYEHUSM, YKa3aHHbIM B [1]. KpoMe Toro, npu ykazaHHbIX 3HaYEHUSX BBIXOJHOTO CONPOTUBICHUS BO3-
MOXHBI UCTIBITAHUS YCTPOWCTB 3aLUMTH OT UMIY/ILCHBIX MOMEX, TAKUX KaK BapUCTOPHI HA OCHOBE OKCHIOB META/UIOB
¥ T. 4., npuMeHeHHbIX B KoHCTpyKUMH UTC. TIpn 3ToM 3HayeHus Toka xoporkoro 3ambikanust T K3IT obecneun-
BAalOT, C YUETOM HOMUHANBHBIX 3HAYEHUI TOKA U PacCenBaeMOil MOLIHOCTH YCTPOMCTB 3alUUTHI, IPOBEACHUE HEpa3-
PYLLAIOLUMX UCTIBITAHUH,

Jns wcnbitauuit npu nopave ogvHoyHbIX K3IT Ha curHanbHble MOPTH M MOPTHI YNpaBIeHUsT (MOPTH BBOAA-
BbIBOJa) KOMIIPOMMUCCOM SIBNIsIETCSl BBIOOp 3HaueHHs BbixogHoro conpotusnenuss UI' K311, pasnoro 200 OmM, yuu-
TBIBasl, YTO XapaKTEePUCTHUECKOE CONMPOTUBIEHHE TIPHMEHsSEeMbiX KabGeneil (CKpydeHHBIX nap) cocrasiger ot 120 no
150 OmM B yacToTHOM auanasone cBbilie 100 k' npu wuHe Kabeneit nopsanka 100 M.

Bo3moxxHo nmpoBeAeHNE KOPPEKTUPOBKH BBHIOPAaHHOW BEJIMYMHBI BbixogHoro conpotusneuuss U K3I1, B Tom
YHCNIE U TSI AaHAJIOTUYHBIX UCTIBITAHWI C Hcnonb3oBaHUeM moBTopsiolinxcsa K311, ans KOTOPHIX BHIXOAHOE COIPO-
tuenenue WTI' K3IT ycraHoBieHo paBHBIM 200 OM. PakTHYecKkH, NpH Nojaye UCTIBITATEbHbIX HanpsxxeHuit Ha UTC
TIPH BXOQHOM COTIPOTHUBJIEHUU MOPAZKA HECKOABKMX COTEH MW THICSY OM pa3nyMs npu ucnonb3osanun U K311 ¢
BbIXOAHBIM conpoTuBieHueM 200 OM uau 120—150 OM OTCYTCTBYIOT.

Ins ucnpitauuit TC npu nogaye K3IT Ha mopThl BBOAA-BBIBOAA, K KOTOPHIM MOAKITIOYEHBI TPYTITIBL 2JIEKTPHYEC-
KHMX leneil, BKIOYaloWWX yCTPOHCTBa 3alUTEl OT WMIYJIbCHBIX noMeX, npumeHeHHe VT K3IT ¢ BbIXOOHBIM COTIpPO-
TuBeHueM 12 wiu 30 OM npeacTaBnsieTcst NpUeMIIEMBIM 0 TEM Xe TMTPUYKMHAM, YTO M npiMeHeHue UT ¢ yka3aHHBIM
BBIXOIHBIM conpoTuBieHWeM npu noaavye K3IT Ha nopTHl 37eKTpONHTaHMS.

B.2 Hosropsaomuecs K311

Beixognoe conporusnenne UI' K3IT ycraHaBnuBaloT paBHbeIM 200 OM, X0Ts1 peayibHOE CONMPOTHB/ICHHE Kabe-
sieit (ckpydeHHBIX nap) 6au3ko K BeanunHe 150 OM. IpuunHa, MO KOTOPO# BETHYMHA BLIXOAHOTO MOJIHOTO COIPO-
TuBneHnst UTI" K311 Bribpana papnoit 200 OM, 3aKi104aeTCS B HEXENATENbHOCTH W3MEHEHHS! CYLLECTBYIOLUErO TOJIO-
JKEHHS, CBSI3aHHOTO ¢ TEXHUYECKMMM XapaKTEPUCTMKAMH H3AENAWH, MPUMEHAEMBIX Ha 3JIEKTPUUYECKHX MOACTAHLIUAX
BBLICOKOTO HAIPSIKEHUS.
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