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MNpepucnosue

Lienun, oCHOBHbIEe NPUHLMNbI 1 06LLME NpaBuia NpoBegeHns paboT No MexXrocyaapcTBEHHOW cTaHgapTM3auum
yctaHosneHbl TOCT 1.0 «MexrocygapcTBeHHas cuctema ctaHgaptmsaunn. OCHOBHbIe nosioxeHus» n rOCT 1.2
«MexrocyfapcTBeHHas cuctema craHgaprTusaumu. CtaHgapTbl MeXrocygapcTBeHHble, npaBusia v pekoMeHgawnmum
No MeXrocyfapCTBeHHON cTaHgapTusauun. Mpasuna pa3paboTku, NPUHATUA, OBHOBNEHNA N OTMEHbI»

CBefeHusa o ctaHgapTe

1 NMOAMOTOB/IEH 3akpbITbiM akUMOHEpPHbIM 061 ecTBOM «Hay4yHo-ucnbiTatenbHblii LeHTp «CAMTIC» n
TexHNYeckum KOMMTETOM No cTaHgapTusaunm TK 30 «3neKkTpomMarHuTHas COBMeCTUMOCTb TEXHUYECKNX CPpeCcTB»
Ha OCHOBe COOCTBEHHOrO NMepeBoa Ha PYyCCKWil A3bIK aHM10A3bIYHOV BEpCUM CTaHfapTa, ykasaHHOro B nyHkTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM M0 TEXHUYECKOMY perysinpoBaHuio u MeTposiornm

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHgapTu3auun, meTponorun n ceptudumkayum (npo-
TOoKOoN OT 12 pekabpsa 2017 r. No 104-M)

3a NpuHATNE NPOorosocoBanu:

KpaTkoe HaumMeHoBaHuWe cTpaHbl Kop cTpaHbl CokpaljeHHOe HauMeHOBaHNe HalMOHaNbHOro opraHa
no MK (MCO 3166)004-97 no MK (MCO 3166) 004-97 no craHgaptusayunu
ApmeHusa AM MwuHakoHOMUKM Pecny6mnkn ApMmeHns
Benapycb BY locctaHgapt Pecny6nvkvn Benapycb
KasaxcraH Kz loccrangapT Pecny6nunkn KasaxcraH
Knprusus KG KblpreisctaHgapt
Poccus RU PoccraHgapT
TamK1KicTaH T TagxukcTaHgapT

4 Mpukasom defepanbHOro areHTCTBa N0 TEXHUYECKOMY perynmpoBaHuio u meTponoruun ot 14 gekabpsa
2017 r. No 1979-cT mexrocyaapcTBeHHbIil ctaHgapT FTOCT IEC 61000-4-5—2017 BBefeH B AelicTBMe B kaye-
CTBe HauunoHanbHoOro ctaHgapTta Poccuiickoin ®epepauun ¢ 1 gekabps 2018 r.

5 HacTtoswwuini ctaHgapT MaeHTUYeH MexayHapogHomy ctaHgapTy IEC 61000-4-5:2014 «32nekTpo-
MarHuTHas coBMectuMmocTb (AMC). YacTb 4-5. MeToabl UCNbITAHUA U U3MEPEHUIA. McnbiTaHne Ha ycTonyn-
BOCTb K Bbibpocy HanpshkeHua» («Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test», IDT].

MexgayHapogHblii ctaHgapT IEC 61000-4-5:2014 noArotoBneH NogKOMUTETOM 77B «BblicokoyacToTHble
3/1eKTPOMAarHuTHble ABNeHnA» TexHnyeckoro komuteta TC 77 IEC «DnekTpoMarHuTHas COBMECTUMOCTb».

TpeTbe usgavue IEC 61000-4-5:2014 oTMeHsieT M 3aMeHseT BTOpOe u3gaHue, ony6/MKOBaHHOe B
2005 ropy, v npegcTaBnsieT co60li TEXHUYECKUIA NepecMoTp.

IEC 61000-4-5:2014 BkntovaeT B cebs cnefyrouime cylw,eCTBEHHbIE TEXHUYECKME U3MEHEHUSA NO OTHO-
WeHWo K NpeablayLen pegakymm:

a) HOBOEe npuioxeHue E no matemaTuyeckomy MozenmposaHuio hopm Bblibpoca;

b) HOBOE NpunoxeHue F No HeonpefeneHHOCTN N3MepPeHWit;

C) HoBOe npunoxeHne G No MeToAy KanMBPOBKM UMMYNbCHbLIX U3MEPUTENbHbBIX CUCTEM;

d) HoBOe npunoxeHune H no ceA3n/pa3BsA3ke BbIGPOCOB HANPSXEHUS B IMHUAX C HOMUHANIbHBIM TOKOM
cBbiwe 200 A;

e) B TO BpeMs Kak TpeboBaHWA K UCMbITAHWAM Ha YCTOWYMBOCTb K BbIGPOCY HanpsXeHusa ANna nop-
TOB. NOAKAIOYAEMbIX K BHELWHUM NIMHUAM CBA3M npuBedeHbl B 6.2 BToporo usgavusa (IEC 61000-4-5:2005),
B IEC 61000-4-5:2014 3TOii TemMe NO/IHOCTbIO NOCBALWEHO NpunoxeHne A. B Hem npusegeHbl TpeboBaHUA K
KOMOWHMPOBaAHHOMY reHepaTopy BbibpocoB 10/700 mkc.

Mpu NpuMeHeHUn HacToAWEero cTaHjaprta peKoMeHyeTCcsl UCNO0/b30BaTb BMECTO CChIJIOYHbIX MeXAy-
HapoAHbIX CTaH4apTOB COOTBETCTBYOLWNE UM MEXIOoCyAapCTBEHHbIe CTaH4apThl, CBEAEHUA O KOTOPbIX Npu-
BeJeHbl B OMNONHUTENBHOM NpuUaoxXeHun JA

6 BBEJEH BIEPBbIE

7 MEPEN3OAHME. Anpenb 2020 T.
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WNHbopmaLuus o BBefeHUN B AeicTBME (NpekpalleHun AeiicTBMA) HaCcTosAWero ctaHgapra u usme-
HEHWUI K HEMY Ha TEPPUTOPUMN yKa3aHHbIX Bbille rocyaapcTB Ny6aMKyeTCs B ykasaTensixX HauuoHasIbHbIX
CTaHAapToB, U3gaBaeMbiX B 3TUX rOCyAapcTBax, a Takke B CeTu VIHTepHeT Ha cailTax COOTBETCTBYIO-
LLMX HaLMOHa/IbHbIX OPraHoB NO cTaHgapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHMSA WAN OTMEHbl HacToslW ero cTaHjapTa COOTBETCTBylOL as
nHdopmauua 6yaet onybnmkosaHa Ha opULMaIBHOM NHTEpPHeT-caliTe MexrocyfapCTBEHHOro coseTa
no ctaHfjapTusaynmn, MeTponornuu n ceptTudukaLmm B katanore «MexrocyfapcTBeHHble CTaHgapTbl»

© IEC. 2014 — Bce npaBa coxpaHsatTcs
© CtampgapTuHdgopm, ocpopmnerHue, 2018, 2020

B Poccuiickoli ®epepaumm HacToAaWMA cTaHAapT He MOXeT 6biTb MOMHOCTbIO UK
4acTUYHO BOCMPOM3BELEH, TUPAXUPOBAH M pacnpocTpaHeH B KayecTBe oULNANIbHOTO
nsganma 6e3 paspeweHus ®efepasbHOr0 areHTCTBa N0 TEXHUYECKOMY perynnpoBaHuio
1N MeTposorum
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BBepeHne

CtaHpgapTbl cepun M3K 61000 ny6nukyoTcsa OTAENIbHBIMU YacTs MW B COOTBETCTBUM CO clefylowei
CTPYKTYPOIA:

- yacTb 1. O6LWwMe NoNoXeHUs:

oblwee paccMoTpeHune (BBefeHue, yHAaMeHTaNbHble NPUHLMUNBI), ONpefeneHns, TEPMUHONOTNSA;

- YacTb 2. 3nieKTpoMarHuTHas o6cTaHoBKa:

onucaHne 3NeKTPOMarHUTHOlM 06CTaHOBKM, knaccudukaums 3NeKTPOMarHUTHOW 06CTaHOBKMU, YPOBHMU
3N1eKTPOMarHUTHO COBMECTUMOCTH:

- yacTtb 3. Hopmbl:

HOPMbl 3N1E€KTPOMAarHMTHOW 3MUCCUMN, HOPMbI NOMEXOYCTONUYMBOCTM (B TeX CNy4vasx, Korga OHU He AB-
NATCA NpeAMeTOM PacCMOTPEHUA TEXHUYECKUMMN KOMUTeTamu, paspabaTbiBalOlWMMn cTaHfapTbl Ha Npo-
AyKuuo)

- yacTb 4. MeToAbl UCNbITAHUIA N N3MEPEHNIA:

MeToAbl U3MEepPeHUii, MeToAbl UCNbITAHWN;

- yacTb 5. PykoBo/CcTBa N0 yCTaHOBKE U MOMEX0NoAaBNeHnio:

pyKoBOACTBa N0 yCTaHOBKe, METOAbl U YCTPONCTBA NOMEXONOAaBNeHus;

- yacTb 6. O6wume ctaHZapThbl;

- yacTtb 9. PasHoe.

Kaxfas yacTb ganee nogpasgenserca Ha HeCKO/bKO YacTeil, ony61MKOBaHHbIX MO0 B Ka4yecTBe Mex-
AYHapOAHbIX CTaHAAPTOB UMW TEXHUYECKUX TPebOoBaHUN, NTMG0 TEXHUYECKUX OTYETOB, HEKOTOPbIE U3 HUX YXe
ony6nunkoBaHbl Kak pasfenbl. OcTanbHble 6yayT ony6/MKOBaHbI C yKazaHWeM HOMepa 4acTu, 3a KOTOPbIM
cnepyet geduc, a 3aTem Homep pasgena (Hanpumep. 61000-6-1).

IEC 61000-4-5:2014 npeacTtaBnseTt co60li MeXayHapoAHbIl cTaH4apT, KOTOpbI/ ycTaHaBiuBaeT Tpebo-
BaHUSA NOMEX0YCTONYMBOCTMN M NpoLefypbl UCMbITAHWIA, OTHOCALLMECA K BbiIGpocaM HanpsXXeHUs un Toka.

\



OCT IEC 61000-4-5—2017

M E X IO CY 4L AP CTBEHHUGbB 1 C T A HOAPT

DnekTpomarHuTHas coBmecTtumocTb (AMC)
YacTtb 4-5
METO/Abl NCMbITAHUA N UBMEPEHUIA

McnbiTaHne Ha YCTOWUYMBOCTL K BbIGPOCY HaNpshxeHus

Electromagnetic compatibility (EMC). Part 4-5. Testing and measurement techniques. Surge immunity test

[Jara BBefeHns — 2018—12—01

1 O6nacTb NPUMEHEHNSA 1 LESb

HacTosiwmnii ctaHfapT ycTaHaBiMBaeT TpeGOBaHUA NOMEXOYCTOWUYMBOCTM, MeTOAbl UCNbITaHKUi U gna-
na3oH peKoOMeHAyeMbIX UCTbITATE IbHbIX YPOBHEl /15 060py40BaHUSA C y4eTOM OAHOMNONSIPHbIX BbIGPOCOB Ha-
NPSHKEHUS. BbI3BAHHbIX NEPEHANPSXKEHUAMU OT NEPEXOAHBIX NMPOLLECCOB B pe3ynbTaTe KOMMyTauuu Uan pas-
PAAOB MOSHWUU. YCTAHOB/IEHbl HECKOJIbKO UCMbITATESIbHbIX YPOBHE, OTHOCAWMXCA K PasNNyHbIM YCNOBUAM
OKpyXxatLeii 06CTaHOBKM U pa3MelyeHunsi. T TpeboBaHNs pa3paboTaHbl U NPYMEHUMbI /151 3/1eKTPUYECKOro
1 3N1eKTPOHHOTO 060pPYA0BaHMS.

Lienbto HacToswero craHgapta sBNAseTcs YCTaHOBNEHWE OCHOBbI /1A OLEHKM MNOMeXoyCTolNuMBOCTU
3/1eKTPUYECKOTO U 3/1eKTPOHHOro 060pYyj0BaHNS NPW BO3AeCTBMM BbIGPOCOB HanpsxeHns. MeTog ucnbiTa-
HWSA. NpefCcTaB/ieHHbI B HACTOSILLEM CTaHAAPTE, ONMCbIBAET COr/lacoBaHHbI MeTo /1 OLEHKU YCTONYMBO-
CTU 060PYA0BAHUS UMW CUCTEMbI B OTHOLIEHUW ONpPELEeNeHHOro ABMNEHNS.

MpumeyaHne — Kak yctaHoBneHo B PykoBogcTBe IEC 107. HacToAwmiA CTaHAapT SIBASETCS OCHOBOMO-
naralowum ctaHgapTom B o6nacty OMC 1 npefHasHadeH a5 NpUMEHEHUS BCEMU TeXHUYecKumu komutetamu IEC,
OTBETCTBEHHbIMU 3a KOHKpPETHble BUAbI npoaykuun. PykosoacTso IEC 107 Takke ycTaHaB/IMBaeT, YTO TeXHUYeCcKue
komuteTbl IEC. paspabatbiBatowiye cTaHaapTbl HA KOHKPETHblE BUAbI NPOAYKLMW, HECYT OTBETCTBEHHOCTb 3a onpeje-
NleHne HeobxoAMMOCTM NPUMEHEHUS HACTOALLENO CTaHAAPTa NPW UCTbITAHWAX U (B C/lyYae ero NpUMeHeHns) 3a Bblbop
ncnblTaTeNbHbIX YPOBHEN 1 KpUTepres kavecTBa (DyHKLMOHMPOBaHNA 060pyAoBaHnsA. TexHuueckuii kommuteT TC 77 1
ero NofKOMWUTETbI FOTOBbI K COTPYAHUYECTBY C TeXHUYeckummn komutetamu IEC. pa3pabatbiBaolyMn cTaHgapTbl Ha
KOHKPETHble BUAbI NPOAYKLMM, B OLLEHKE UCMbITaTe/bHbIX YPOBHEN MOMEXOYCTONYMBOCTMN ANA COOTBETCTBYIOLLMX BULOB
NpoAyKUuK.

HacToswuii cTaHfapT onpegenser:

- AvanasoH UCMblTaTe/lbHbIX YPOBHEN;

- ucnbiTaTeNbHoe 060pyA0BaHUE;

- UcnbiTaTeNbHble YCTAHOBKY;

- MeTofibl UCMbITAHWA.

3ajava paccMaTpuBaemMoro 1abopaTopHOro NCNbITAHUS — 3TO BbISIB/IEHUE peakuuu UCnbLITyeMoro 06o-
pynoBaHusi (MO) B onpeAesieHHbIX pexumMax PYHKLUMOHUPOBAHUS Ha BO3AeliCTBME BbIGPOCOB HaNPsXEHWs,
BbI3BAHHbIX NEPEXOAHBIMY NpOLEccamMu B pesysibTaTe KOMMyTauuum Uan paspsfoB MOJTHUAK.

HacToswee ucnsiTaHne He npefHasHauyeHo A/ NPOBEPKU CMOCOGHOCTM usonsuun MO Bblgepxusatb
BO3[eliCTBME BbICOKOTO HanpsixeHus. MpsiMblie BO34eNCTBUS TOKOB MOJIHUEBbLIX pa3psfoB, TO €CTb MpsiMbie
yAapbl MOJSIHWIA, B HACTOSILLEM CTaHAapTe HE paccMaTpuBalTCS.

M3paHue ouymnansHoe
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2 HopMaTuBHbIE CCbIMKM

B HacTosileM cTaHAgapTe Ucnosb3oBaHa HOpMaTMBHAsA CCbi/IKa Ha CreAywlWwnii ctaHgapT. 4na gatupo-
BaHHOW CCbINKM NMPUMEHSAIOT TO/IbKO yKa3aHHOe U3JaHne CCbIIOYHOro cTaHaapTa, ANa HejaTupoBaHHON — no-
cnepfHee nsgaxue (Bknoyas BCe U3MEHEHUS).

IEC 60050 (all parts). International Electrotechnical Vocabulary (IEV) [MexayHapoAaHblii 31€KTPOTEXHM-
yeckuii cnoBapb (Bce yacTtu)]

3 TepMuHbI, onpeeneHns n cokpatleHus

3.1 TepmuHbl 1 onpepeneHns

B HacToAweM cTtaHgapte npuMeHeHbl TepMuHbl No IEC 60050. a Takxe cnegyouime TepMUHbI C COOT-
BETCTBYOLWNMMN ONpefeneHnamu:

3.1.1 naBuHHOe ycTpoiicTBo (avalanche device): Ainopa, ra3oBblii pa3pAagHUK NN APYroli KOMMOHEHT,
paspaboTaHHbIl 4NA NPo60sA M NPOXOXAEHUA ToKa Npy onpeaeneHHOM HanpsXeHuu.

3.1.2 kanubposka (calibration): CoBOKYNHOCTb Onepauuii, ycTaHaBIMBaKLWMX NOCPEACTBOM CCbI/IOK HA
cTaHAapTbl COOTHOLWEHME, cyuiecTByolWwee MNpu onpefeneHHbiX YCN0BUAX MEXAY noka3aHMeM u pesynbTaTom
n3mepeHus.

MpumeyaHue 1— ITOT TEPMUH OCHOBAH Ha NoAxofe HeornpeAeneHHOCTY N3MEPEHWIA.

MpumeyaHune 2 — COOTHOLIEHNE MEXAY MOKA3AHUAMMW U pe3y/bTaTaMu U3MEPEHNIA MOXET 6biTb BbIPXEHO
Ka/IMBGPOBOYHON AnarpamMMoii.

[IEC 60050-311:2001. 311-01-09]

3.1.3 orpaHuMuuTenbHoe ycTpoicTBo (clamping device): inon, BapucTop Uu APYroii KOMNOHEHT, KOTO-
pbli npeAHa3HaveH 4N NpefoTBpalleHns NPeBbIleHNs NPUI0XKEHHbIM HaNpsHXKeHNeM 3afaHHOro 3HavYeHus.

3.1.4 KoM6MHMPOBaHHbLIN reHepaTop BbI6pocoB (combination wave generator. CWG): eHepatop ¢
hopMoii umnynbca HanpsxeHns 1,2/50 unm 10/700 MKC B peXume Xo/10CTOro Xo4a U COOTBETCTBYOLW e hop-
Mot mmnynbca Toka 8/20 nnn 5/320 MKC B pexunme KOpOTKOro 3aMblkaHWsa Bbixoga reHepaTopa.

3.1.5 ycTpoiicteo cBA3n (coupling network, CN): SnekTpuueckas cxema, npefHasHavyeHHaa Ans nepe-
[layn aHeprum n3 o4HON Lenu B Apyryio.

3.1.6 ycTpoiictBo cBaA3n/passsasku; YCP (coupling/decoupling network. CDN): KombuHaumsa yctpoii-
CTBa CBAA3M U YCTPOWCTBA pa3BA3KM.

3.1.7 ycTpoiictBo pa3Bs3ku (decoupling network. DN): dnektpuyeckas cxema, npegHasHayeHHas
ANA npeAoTBpalleHns Bo34eCTBNA BbIGPOCOB HANpshkeHUs, npuknagbiBaemblix k O, Ha Apyrue ycTpoicTea,
o6opynoBaHMe UAKN CUCTEMbI, KOTOPbIE HE YYaCTBYIOT B UCMbITAHUN.

3.1.8 gnutenbHocTb (duration)

3.1.8.1 gnutenbHocTb Td (Bbi6poc HanpsixeHus) [duration Td (surge voltage)]: BpeMeHHO UHTep-
Basl MeXAy MOMEHTOM, B KOTOPbI MMNYNbCHOE HanpsxeHue Bo3pacTaeT A0 0.5 ero NMKOBOro 3HayeHus, u
MOMEHTOM, Korfa OHO 3aTem nagaet fo 0,5 ero nukosoro 3HayeHua T%

W *
(cM. puCcyHku 2 n A.2).
3.1.8.2 gnutenbHocTb Td (BbiGpoc Toka Ans 8/20 mkc) [duration Td (surge current for 8/20 ps)]: Bup-
TyallbHblli napaMeTp, onpejensieMblii Kak BPEMEHHOW UHTepBan MexXxy MOMEHTOM, B KOTOPbIA UMNY/NbCHOE
HanpsxeHne Bo3pacTaet A0 0,5 CBOEro nNMKOBOro 3Ha4YeHUsA, U MOMEHTOM, Korja oHo 3atem nagaet jo 0,5 ero
NMKOBOTO 3Ha4YeHns /1, yMHOXEHHbI Ha 1.18:

7*=1,18 T,

(cM. pucyHok 3).

3.1.8.3 gnutenbHocTb Td (Bbi6poc Toka gns 5/320 mkc) [duration Td (surge current for 5/320 ps)]:
BpemeHHOW nHTepBan Mexay MOMEHTOM, B KOTOPbI/A UMNY/IbCHOE HanpshxeHne Bo3pacTtaeT Ao 0,5 ero nuko-
BOr0 3HA4YEHNSA, 1 MOMEHTOM, Korga oHo 3aTem nagaet 40 0,5 ero NMKOBOro 3HaveHma Tw.

(cMm. pucyHok A.3).
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3.1.9 aphekTUBHOE BbIXOAHOE NMOMIHOE conpoTuBeHue (reHepaTtopa BbibpocoB) (effective output
impedance (surge generator)]: OTHOWEHWE MWKOBOTO HaNPsSXXeHWs XO0N0CTOro Xxofa K MUKOBOMY 3HaMEHUIo
TOKa KOPOTKOro 3aMblKaHWA B TOM Xe BbIXO4HOM nopre.

3.1.10 anekTpuyeckaa yctaHoBKa, anekTpoyctaHoBka (electrical installation): CoBOkynHoCTb B3au-
MOCBSI3aHHOIO 3/1eKTPUYECKOro 060pyAoBaHNA, UMEIOLWEro CornacoBaHHble XapakTepucTukn U npegHasHa-
YEHHOTro ANA onpejeneHHol uenu.

[IEC 60050-826:2004. 826-10-01]

3.1.11 gnuTenbHocTb dppoHTa (fronttime)

3.1.11.1 anutenbHocTb (hpoHTa Tf (BbIGpoC HanpsixeHus) [front time Tf (surge voltage)]: BupTtya-
NbHbI NapameTp, onpeAensieMblii kKak BpeMEHHOW nHTepBan T Mexay MOMeHTamu, Korga MMnynbCHOe Ha-
npshxeHne coctaBnseT 30 % 1 90 % ero NMMKOBOrO 3HAYEHUS, YMHOXEHHbI Ha 1,67 (CM. pUCyHkn 2 nA.2).

3.1.11.2 gnntenbHOCTb ppoHTa 7, (Bbi6pOC TOKA) [fronttime T1l(surge current)]: BupTyanbHblii napa-
MeTp. onpefenseMblii kak BpeMeHHol nHTepsan Tf Mexay MOMeHTaMu, KorAaa MMMy bCHbIA TOK cocTaBnseT
10 % 1 90 % ero NMKOBOrO 3HAYEHNS, YMHOXEHHbIN Ha 1,25 (cM. pucyHkn 3 nA.3).

3.1.12 BbicOKOCKOpOCTHble nuHuUK cBA3n (high-speed communication lines): /iuHun BBOAa/BbIBOAR,
KOTOpble paboTalT Ha YacToTax nepegaum Bbiwe 100 kly,.

3.1.13 yCcTOWYNBOCTb K 3/IEKTPOMArHUTHOW momMexe (MoOMexoycToiumBocTb) (immunity): Cnoco6-
HOCTb yCTpolicTBa, 060pyf0BaHNS UM CUCTEMbl (DYHKLMOHMPOBATL 6€e3 yXy/LleHns B NPUCYTCTBUN KayecTBa
npu BO3AECTBNN 31EKTPOMArHUTHBIX MOMEX.

[IEC 60050-161:1990. 161-01-20]

3.1.14 coeaunHuTenbHble NuHUK (interconnection lines): Jinhnn Beoga/sbiBofa. WU/MAN NIMHUN CBA3MN,
n/vnn nuHUKM BBOAA/BLIBOAA HW3KOTO HaNPsXeHWs NOCTOSAHHOro Toka (S 60 B), rae BTopuyHble uenu (M3onu-
poBaHHble OT CeTU NEePEMEHHOr0 TOKa) He NOABEPXEHbI NepexoAHbIM npoueccaM nepeHanpsxeHusa (To ecTb
BTOPUYHbIE LEMN HAAEeXHO 3a3eMJ/ieHbl U UMET eMKOCTHYI0 hubTpaLnio NOCTOAHHOTO ToKa Npu Nysibcauusax
OT NuKa A0 nuka meHee 10 % OT NOCTOSAHHOW COCTaBAAOLEN).

3.1.15 nopT anekTponutanusa (power port): MopT, cogepxaliuii NPOBOAHUK UK Kabenb, HecyLmnii oc-
HOBHYIO 3/1€KTPNYECKYI0 3HEepPruilo, Heob6xoaMMylo ANS MYHKLMOHMPOBaHUA annapaTa uan NOAK/IYEHHOro K
HeMy CBA3aHHOro 060pyA0BaHUSA.

3.1.16 nepBuyHasa 3awmuta (primary protection): Cpepctsa, npefoTBpaljatlue pacnpocTpaHeHue
60/blIE YacTn SHeprun nomexu 3a npegesbl onpeAesieHHOro nHTepdeiica.

3.1.17 onopHoe 3a3emneHue (reference ground): Yactb 3emnu, paccmarpuBaemas kak NpoBOAHUK,
3NEeKTPUYECKNA NOTEHUMan KOTOPOro YC/I0BHO NPUHMMAETCA 3a «HOJ/b», HaXOAALWMUACA BHE 30Hbl BAUAHUSA
N06bIX 3a3eM/IALWNX YCTPOKCTB.

[IEC 60050-195:1998. 195-01-01]

3.1.18 Bpem#a HapacTaHus Tt (rise time Tf): MHTepBan BpeMeHU MexAy MOMeHTamu, B KOTOPbIX MIHO-
BEHHOEe 3HauyeHue umnynbca Bnepsbie gocturaeT 10 %. a 3atem 90 % BenuunHbl (CM. pucyHkn 3 nA.3).

[IEC 60050-161:1990. 161-02-05, MoauchMUMpOBaHO: COAepXaHne NpUMeYaHus BK/KYEHO B onpepeneHve, u
«nynbcaymns» bblna N3MeHeHa Ha «MMNysbe»]

3.1.19 BTOpMYHan 3awmra (secondary protection): CpeacTsa, C NOMOLL b KOTOPbIX NOAABAAETCA 3Hep-
rms. nponyckaemas nepBUYHON 3aLLUTON.

MpumeyaHne — ITO MOXET GbiTb CNeLMaibHOe YCTPOUCTBO UM XapakTepucTuka, npucyLias UcrnbITyemMomMy
060pyA0BaHNI0.

3.1.20 BbIGpoOC (surge): BosHa 31eKTPUUYECKOro ToKa, HanpsXkKeHUss UAU MOLLHOCTYU NepexoAHOro npo-
Lecca. pacnpocTpaHsoLWascs BAOAb IMHUN UN LENW U XapakTepusyioLascst 6bICTPLIM POCTOM C MoC/eayto-
Wum 60/1ee MeaIEHHbIM CHUXEHNEM.

[IEC 60050-161:1990, 161-08-11. MoandULMPOBaHO: «BbIGPOC* 34€Cb OTHOCUTCA K HamnpshKeHUto, TOKY U MOLL-
HoCTH]

3.1.21 cummeTpUuUHbie NnHNKM (symmetrical lines): MNapa cMMMeTPUYHO BO36YXAaeMblX NPOBOAHNKOB C
notepsiMn Ha npeo6pasoBaHne 0T CUMMETPUYHOTO K 06w emMy HeCUMMETPUYHOMY BUAy curHanos 6onee 20 ab.

3.1.22 cuctema (system): COBOKYNHOCTb B3aMMO3aBUCUMbIX 3/1EMEHTOB, 06pa3oBaHHas Ana focTuxe-
HWS MOCTaBMEHHON Lienn NyTem BbIMOHEHWUS 3aA4aHHOW DYHKLNN.
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MpumeyaHne — CucTema cUMTaeTCH OTAENEHHONM OT OKpyxXalolleid 06CTaHOBKM W APYTUX BHELLHWUX CUCTEM
BOOGpakaemoii NOBEPXHOCTbIO, KOTOpas NPepbIBAET CBS3M MEX/Y HMW 1 paccMaTpyvBaemMoli cucTemoii. bnarogapsi atum
CBA3AM cUCTeMa noasepraeTcst BO3AENCTBMIO OKpYXatoLLeli 06CTaHOBKW, HaXOAMTCS NOA, BO3AENCTBNEM BHELLHUX CUCTEM
WM cama BO3JENCTBYET Ha OKPYXAlOLLYI0 Cpeay WUn BHELLUHUE CUCTEMbI.

3.1.23 nepexofHblii npouecc (transient): ABneHMe WA BeNUYMHA, KOTOpPble U3MEHSAIOTCA Mexay ABY-
MS COCeAHNMW CTaLMOHapHbIMU COCTOSIHUSIMU B TE€YEHMe WHTepBasna BPOMEHW. KOPOTKOrO MO CPaBHEHUIO C
paccmaTpuBaemoii WKasol BpeMeHu.

[IEC 60050-161:1990. 161-02-01]

3.1.24 nposepka (verification). CoBoKynHOCTb Onepauuii, koTopas UCNoNb3yeTca 419 NPOBEPKN cUcTe-
Mbl MCMbITATENBLHOIO 060pYA0BaHNA (Hanpumep, UCNbITaTe/NIbHOTO reHepaTtopa 1 ero coefuHUTeNbHbIX kabe-
nei). 4To6bl NPOAEMOHCTPUPOBATL, YTO UCAbITaTeIbHAsA cucTeMa PYHKLUOHMPYET.

MpumeuaHne 1— MeTogbl, MCNOMb3yeMble 418 BepUchUKaLyMU, MOTYT OTIMYATLCSA OT METOAOB, NCMOJb3yeMbIX
ANS KanMbpoBKU.

MpumeyaHune 2— [ns ueneii HacToALWEro OCHOBOMO/aratLero ctaHgapta dMC ykazaHHOe onpejeneHne oT-
NnyaeTcs ot onpegenexus, npusegeHHoro B IEC 60050-311:2001. 311-01-13.

3.2 Cokpalw,eHus

AE — BcnomorartenbHoe o6opygoBaHue.

CO — 3/1eMeHT CBA3N.

CDN — ycTpolicTBo cBsidu/passsasku (YCP).

CLD — orpaHuMuynMTenbHOE YyCTPOIiCcTBO.

CN — ycTpoiicTBO CBA3MU.

CWG — KOMG6WHUPOBaHHbI reHepaTop BbIGPOCOB.

DN — ycTpoiicTBO pa3Bsi3Ku.

EFT/B — anekTpuyeckue 6biCTpble NepexofHble npouecchl/mayvku.
EMC — anektpomarHutHas coBmectumocTtb (OMC).
ESD — anekTpocTaTtudeckuin paspsag (3CP).

EUT — wucnbiTyemoe o6opygosaHue (MN0).

GDT — ra3opaspsagHas Tpybka.

MU — HeonpefeneHHoOCT! U3MepeHuii.

PE — 3awWwuTHOe 3a3eM/ieHune.

SPD — yCTPOWCTBO 3aluTbl OT BbIGPOCOB HAMpPSXEHUS.

4 O6une NoNoXeHus

4.1 KoMMyTaLuWOHHbIE NepexoAHble NPOLECCH B CUCTEME 3/IEKTPONUTAHUS

KoMMyTaunoHHble nepexofHble NpoLecchl B cUCTEME 3/IEKTPONUTaHUSE MOryT 6biTb pasgefieHbl Ha ne-
pexofHble MpoLecchl, CBA3aHHbIe:

a) CnepekntyYeHNAMN B MOLLHbIX CUCTEMAX 3NEKTPOCHABXeHNs, HanpuMep ¢ KOMMyTaLuued KoHaeHca-
TOpPHbIX 6aTapeil.

b) He3HaAUYNTENbHbIMU NIOKAIbHBIMW MEPEeKNIOYEHNAMN UAN U3MEHEHUSIMU Harpy3ku B 31€KTPUYECKUX
pacnpefennTenbHbIX cMCTeMax:

C) Pe3oHUPYHLUMU LensamMU, CBA3AHHbLIMK C Nepeknoyalw M npuéopamm, Hanpumep TupucTopamu,
TpaH3ucTopamu;

d) pasnMyHbLIMWU NOBPEXAEHUAMU B cUCTEMAXxX, TakKMMWU Kak KOPOTKME 3aMblkaHWA uenel Ha 3eMio u
[yroBble paspsifibl Ha CUCTEMY 3a3eM/TEHUSA INEeKTPUYECKNX YCTaHOBOK.

4.2 TepexoaHble npoyecchbl OT pa3psafoB MOJTHUIA

OCHOBHbIMY MexaHu3Mamu, NMpu NOMOLLM KOTOPbIX MOJTHUM MOPOXAAIT BbIGPOCHI HANPSXEHUs, ABMS-
l0TCs cnegyouiue.

a) HenocpeaCcTBEHHbIA yaap MOTHUM B HAPYXHYIO (BHE 34aHNA) LeNb MHXEKTUPYET 3HAUNTESbHbIE TOKM,
KOTOpbIE CO34al0T HANPSXKEHUS, NpOTEKaloLW e Yyepes CoNpoTMB/IEHWEe Leny 3a3eMeHunst U NosiHoe conpo-
TUB/IEHWNE HAPYXHON Lenu;

4
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b) Henpamoii yaap monHum (To ecTb yaap mexay obnakamu, BHyTpy o6n1aka unu B Haxogsawmecs B6au-
31 06bEKTbI, KOTOPLI/ CO3aeT 3/IeKTPOMArHUTHbIe NOMs) MHAYLMPYET HaNpPsHKEeHNUA/TOKM B MPOBOAHMNKAX CHaA-
PY>XU W/MNN BHYTPU 3[aHUS;

C) mpoTeKawLwWwnii TOK OT MOSIHUK K 3eMsie B pe3ynbTaTe 6M3KUX pa3psafoB HEMOCPEACTBEHHO B 3eMJII0
B3aMMOeNCcTBYeT C 06 MM KOHTYPOM 3a3eM/IEHNSI CUCTEMbI 3a3EMEHUSI 3NEKTPUUYECKON YCTAHOBKN.

BblICTpOE U3MEHEHME HANPSXEHUsA UM NPoTeKkaHUs Toka, KOTOpoe MOXET BO3HUKHYTb B pe3ysibTaTe cpa-
6aTblBaHMA YCTPONCTBA MOSTHME3ALLUTbI, MOXET NPUBOAUTL K 06pa3oBaHNI0 31€KTPOMArHMTHbIX MOMEX B pac-
NOMIOXKEHHOM PsiloM 060pyL0BaHMN.

4.3 Nmutaumsa nepexofHblX NpoLeccos

XapaKTepucTUKM UCnblTaTENbHOIO reHepartopa YCTaHOBJ/IEHbI Tak. 4T06bl C MakKCUManbHbIM I'IO,EI,06I/IEM
NMUTNPOBATb YKa3aHHble Bbille ABMEHNUA.

Ecnn ncTouyHMK noMex HaxoguTcs B Tol xe uenu, yto MO, Hanpumep B Lenu anexkTponutaHus (He-
nocpefcTBeHHan CBA3b), reHepaTtop MOXeT UMUTUPOBATb HW3KOE MOJIHOe COMPOTUB/IEHNE WUCTOYHUKA Ha
noptax MO.

ECnun UCTOUYHMK NOMEX He HaxoAuTcs B Tol xe uenu, 4to MO (KOCBeHHaH CBFI3I>), reHepaTtop MOXeT UMUn-
TupoBaTtb 60/1ee BbICOKOE NOIHOE COMPOTUB/IEHNE UCTOYHMKA.

5 WcnbiTaTtenbHble YPOBHU

MpeAnoYTUTENbHbIV Ananas3oH NCNbliTaTeNbHbIX YPOBHel npuBefeH B Tabnuue 1.

Ta6nuua 1— VicnbiTatesbHble YpOBHU

McnbiTaTenbHoe HanpsaXeHWsa B pexume X0N0CTOro xopa, kB

YpoBeHb
«MpoBoj — NpoBoAMn «Mposoa — 3emna «b|
1 — 0.5
2 0.5 1.0
3 1.0 2.0
4 2.0 4.0
x»/ CreuvansHoe CneumnanbHoe

& «X» MOXET 6bITb /060 UCMLITATE/bHBI YPOBEHb HUXE, BbilLe UN MEXAY APYIMMU UCNbITAaTebHBIMA YPOB-
HAMU. COOTBETCTBYIOLLIA UCMLITATE bHBIN YPOBEHL MOXET 6bITh YCTAHOB/IEH B TEXHWUYECKNX TPEBOBAHUAX HA 060pY-
[l0BaHNe KOHKPETHOro Buaa.

Hlﬂflﬂ CUMMETPUYHBIX COeANHUTENbHbIX NIVHWUIA UCMbITaHNe MOXET OblITb NPUMEHEHO K HECKO/IbKUM JTMHNAM OA4HO-
BpeMEHHO Mo OTHOLUEHUIO K 3eM/1e, TO eCTb «NpoBoAda — 3eM/is».

McnbiTaTenbHble YPOBHU BbIGMPaAlOT B COOTBETCTBMU C YCMOBUSIMU 3KCMyaTauuu ycTaHoBOK. Knacchbl
yCTaHOBOK NpuBeAeHbl B Npuioxexun C.

Mpn ncnbiTaHMM NMPUMEHAIOT BCe UCMbITaTe/lbHble YPOBHU, Yka3aHHble B Tabauue 1. OT MUHUMaNbHOTO
[0 1 BKOYaa yCTaHOB/EHHbIV UCNbITaTeNbHbI YPOBEHb (CM. 8.3).

Bbi6op McnbiTaTeIbHbIX YPOBHEN ANA pas/IMyHbIX MHTepdelicoB nNpefcTaBieH B NpuaoxeHun B.

6 VcnbiTatenbHoe obopyaoBaHue

6.1 O6wWmre nonoxeHns

OnpegeneHbl ABa TUMNa KOM6UHUPOBAHHbLIX BbIGPOCOB. KaxAblli U3 HUX UMeeT CBOW COOCTBEHHbIE KOH-
KpeTHble MPUI0XEeHUs B 3aBUCUMOCTM OT Tuna nopTa, NoAfexaliero ucnbitaHno. KoM6UHNPOBaHHbIW reHe-
patop Bbi6pocoB 10/700 MKC MCMONL3YIOT ANA UCNbITAHUA NOPTOB, NpeAHa3Ha4YeHHbIX 415 NOAK/IIOYEHUS K
Hapy>XHbIM CUMMETPUUYHLIM JINHUAM CBA3KU (CM. npunoxeHue A). KOMOUHUPOBaHHLIV reHepaTop BbIGPOCOB
1.2/50 MKC MCNO/Ib3YIOT BO BCEX OCTasIbHbIX C/yYasix.
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6.2 KomM6uHMpOBaHHbLIN reHepaTop Bbi6pocoB 1,2/50 mkc

6.2.1 O6wwne nonoxeHunsa

3amMbiCen HacToslero craHgapta B TOM. YTO (hOpMbl BbIXOAHbLIX MMMYNbCOB COOTBETCTBYIOT TpeboBaHu-
AM B TOUKax, rge oHu npuknagsisaotca K MO. ®opmbl MMMYNbCOB ONpefesieHbl B BUAE HANPSHKEHUA B pexume
XO0/10CTOr0 X0fa 1 ToKa B pexmme KOPOTKO3aMKHYTOrO BbIXOA4a reHeparopa v NoaToMmy A0/DKHbI U3MepaTbes 6e3
nogknoyeHuns MO. B cnyyae nutaHns nsgenns ot UCTOYHMKA NePEMEHHOro WA NOCTOSAHHOMO TOKa, Korga Bblopoc
HanpsXXeHna NPUKNaabIBaT K IMHUAM NUTaHUA NePEMEHHONO UM NOCTOAHHOMO TOKa, (DOPMbl BbIXOL4HbIX UMMY/1b-
COB [O/XHbl COOTBETCTBOBATL TpeboBaHusAM Tabnuy 4.5 n 6. B Tom cny4yae, Koraa BblGpPOCH! HAMPSHXeHNS nogatT
HenocpeAcTBEHHO € BbIx0oAa reHepatopa, OpMbl UMNY/NbCOB JO/MKHbI COOTBETCTBOBATL TpeboBaHNAM TabnuLbl
2. He npegnonaraeTcs, 4To6bl (hOPMbl MMMYNbCOB COOTBETCTBOBANN TpebOBaHUAM Kak Ha BblXofde reHeparopa,
Tak 1 Ha BbIX0A4e YCTpolicTBa CBA3W/Pa3BA3kM O4HOBPEMEHHO, HO TOJ/IbKO TOrA4a, Korga ato npumeHumo k N0.

HacToawwnii reHepaTop npeAHasHayeH AN reHepauun BbI6GPOCOB, UMEKLWNX AANTENbHOCTb:

- (hpoHTa HanpsxeHns xonocToro xoga 1.2 Mkc:

- MMMyNbCca HanpsaXeHWs X0/0CToro xoda 50 MKC:

- ()poHTa TOKa NPV KOPOTKOM 3aMblKaHWUW BbiXxofa 8 MKC;

- MMNynbca ToKa Npu KOPOTKOM 3amblkaHUM Bbixoda 20 MKC.

YnpouieHHasi cxema reHepartopa npuBegeHa Ha pucyHke 1. 3HayeHus anemeHToB Rsv RS2 Rm. Lf u
Cc BbibupalwT Takum obpasom, 4To6bl reHepaTop hopmupoBasna BblGpoc HanpsxeHua 1,2/50 MKC B pexume
X0J1I0CTOro xofa n Bbibpoc Toka 8/20 MKC B peXnMme KOPOTKOro 3amblKaHUS.

U — MCTOYMT BbICOKOTO HanpskeHusi; Rc — 3apsifHblii pe3nctop; Ct — HaKONUTe bHbI KOHAEHCATOP:
R$ ~ pesucTopsl, hopmMupyiowne hopmy umnynbca. Ru, — pe3nucTop, cornacywlyunii NoNHOe CONPOTUBNEHNUE;
Lf —mMHAYKTUBHOCTb, (hopMupylolas BpeMs HapacTtanus. Switch — BbikauaTenb

PurcyHok 1 — YnpolieHHas cxema KOMBGMHMPOBAHHOIO reHepaTopa BbLIGPOCOB

OTHOWeHNe MUKOBOrO BbIXOAHOIO HaMpPsXXEeHUsA XOJ0CTOro xof4a K MMKOBOMY 3Ha4Y€HUI0 TOKa KOPOTKOro
3aMblKaHUA 419 O4HOTO U TOrO e BbIXOAHOro nopta KOMGMHMPOBAHHOIO reHepaTopa BblI6GPOCOB AO/KHO pac-
cMmaTpuBaTtbCca B KadyecTBe 3 (DEKTUBHOIO BbIXOAHOIO NOSIHOO CONPOTUBAEHUS.

[na ykasaHHOro reHepartopa OTHoWeHue onpegenset adPeKTUBHOE BbIXOAHOE NOJSIHOE CONpOoTUBIEe-
Hune 2 Om.

Korga BbIxog reHepartopa nogkntouyeH Kk MO. hopma nmnynbca HanpsXeHua v Toka asnsetca QyHkuyuei
BXOHOTO NOJIHOTO conpoTuBieHns NO. DTo conpoTUB/IEHNE MOXET U3MEHATLCA BO BPEMSA NMPUIOXEHUA Bbl-
6pOCOB HaNMpsXXeHNs K 060pyA0BaHNI0 NNG0 n3-3a Hagnexau e paboTbl yCTAHOBNEHHbIX YCTPONCTB 3aLUUThI,
nn60 Nnpo60s 3a30p0OB UM KOMMNOHEHTOB, €C/IN 3aliUTHbIEe YCTPONCTBA OTCYTCTBYOT UM HencnpasHbl. Takum
06pa3omM, UMNynbCbl HanpsxeHns 1.2/50 MKC U nmnynbCbl Toka 8/20 MKC AOMKHbI 06ecneynBaTbCs Ha O4HOM
1 TOM Xe BbIXOfe reHepaTopa B COOTBETCTBUMN C TPE6OBAHUAMU HaArpy3Ku.

6.2.2 Paboune xapakTepucTukn reHepartopa
MonsApHocTb nosioXuTenibHaa n oTpuuarenbHas
da3oBbIil caBur B AvanasoHe oT 0 go 360° no OoTHOWeEHMUO K hazoBomy

YIy HanpsXeHUs B IMHUN 3N1eKTPONUTaHNA NMEePeMeHHOro
ToKa MO c gonyckom =10’

YacTtoTa cnegoBaHua UMNynbLCcoOB 1 pa3 B MUHYTY UAu vauie

lMunkoBOe BbLIXOAHOE HaNpsHXeHne B pexunme perynupyemoe B gnanasoHe ot 0,5 kB go Tpebyemoro uc-
XO/IUCTUTO XoA4a nuTaTesibHOro ypoBHSA

dopma umnynbca HanpsxxeHus cM. Tabnuuy 2 1 pucyHok 2
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Jlonyck ycTaHOBK/ BbIXOLHOIO HanpsXXeHus cm.Tabnuyy 3
BbIXOAHOV NMKOBbI TOK B peXnme KOpOTKOro B 3aBMCMMOCTW WUT YCTAHOBJIEHHOTO MWKOBOMO Hamnpsxe-
3amMblkaHus HUA (cMm. Tabanubl 2 n 3)
®opma nmnynbca Toka CcM. Tabnuuy 2 n pucyHok 3
MpumeyaHune — BpeMeHHble MapameTpbl 4eNCTBUTEbHbI /151 TOKa KOPOTKOrO 3aMblkaHWsi Ha BbIXO4e reHepa-

Topa 6e3 pesuctopa 10 Om (cm 6.3).

Jonyck ycTaHOBKM BbIXOAHOTO TOKA B pexume cm. Tabnuuy 3
KOPOTKOro 3amMblKaHuWsA

Tabnuya 2 — OnpegenexHnst napameTpoB umnynscoB 1,2/50 n 8/20 mkc

JnurensHocTb chpoHTa TF. MKC [nntensHocTb a. Mkc
HanpsixeHne xonoctoro xoga T=167-7= 1.2+30% 7d=7,=50+20%
TOK KOPOTKOro 3aMblkaHus 7,=1.25-7,=8x20% 7,=118 7,=20+x20%

Tabnwm ba 3 — CooTHoweHne MeXay NUKOBbIM 3Ha4YEeHUEeM HanpsXXeHUa XO0JsI0CTOro Xxoga U NnMKOBbIM 3Ha4YEHNEM TOKa
KOPOTKOro 3amMblkaHnA

MnkoBoe HanpshkeHve st pexame xorocToro xoga 1 10 % MVKOBbI TOK B PEXVIME KOPOTKOrO 3aMbikaHust i 10 %
Ha AibIxoae reHeparopa. kB Ha BbIXOe reHeparopa. kKA
0.5 0.25
1.0 0.5
2.0 1.0
4.0 2.0

Cﬂe,ﬂ,yET MCcnonb3oBaTb reHepaTtop C He3a3eM/IeHMbIM BbIXOA40M.

[OnutenbHocTb dopoHTa: T(= 1.67 7 = 1.2 MKc + 30 %.
OnutenbHocTb: Ta= Tw= 50 mkc + 20 %.

MpumedyaHune — 3HayeHne 1.67 ABNseTCS 06paTHOW BENMUMHOW Pa3HOCTU MeXAY NMOPOroBbIMU 3HAYEHUSI-
mMn 0.9 n0,3.

PrcyHok 2 — dopma nmnynbca HanpshkeHns xonoctoro xoga (1.2/50 MKC) Ha BbIXOe reHeparopa
6e3 nogknodeHns YCP
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Tpe6oBaHue K BeMYMHe OTpULLaTe/IbHOrO BbiGpoca NMPUMEHSIIOT TOMbKO K BbIXOA4Y reHepaTtopa. Ha Bbli-
xofe YCP orpaHnyeHuii Ha BENMUYUHY OTPULATENBHOIO UK NOJIOXUTENbHOTO BbiGpoca He yCTaHaBIMBAIOT.

OnutenbHocTb chpoHTa: T,= 1.25«Tr= 8 MKc + 20 %.
AnntenbHocTb: Ta= 1.18 « Tw= 20 MKcC + 20 %.

MpumeuvyaHne 1 — 3HaueHne 1.25 ABNsieTCA 06PATHOM BENMUMHON Pa3HOCTU MeXAy NOPOroBbIMU 3HAYEHWS-
Mn 0.9 1 0.1.

MpumeyaHne 2— 3HayeHve 1.18 nosyyeHo U3 IMNUPUYECKNX AAHHbIX.

PucyHok 3 — ®opma nmnynbca Toka KOpoTKOro 3aMblkaHust (8/20 MKC) Ha BbIxoZe reHeparopa
6e3 nogkntoveHns YCP

TpeboBaHue K Be/IMYMHe OTpuLaTesibHOro BbiIbpoca NPUMEHSIOT TONILKO K BbIXOAY reHepatopa. Ha
Bbixofe YCP orpaHuyeHunin Ha BEIMYMHY OTPULATE/IbHOTO MW NMOJIOXUTENIbHOTo Bbi6poca He ycTaHasB/Iun-
BaloT.

6.2.3 Kanunb6poBska reHepaTtopa

XapakTepuCcTUKN UCMbITATE/IbHOTO reHepaTopa [0/KHbI 6blTb OTKaNM6poBaHbl 418 TOro, YTo6bl ycTaHo-
BUTb. YTO OHN COOTBETCTBYIOT TpebOBaHNAM HacTosALLero ctaHgapTa. [1/1s aToro npoBOAAT CAeAYL Y0 Mpo-
ueaypy (CM. Takxe npunoxeHue G).

Bbixof reHepaTtopa fo/KeH BOblTb MOAKNIOYEH K U3MEPUTESNIbHON cucTeme € AOCTATOYHOW WNPUHON no-
10Cbl NPOMYyCKaHWA, [OCTATOYHBIMWN BO3MOXHOCTAMM NO HAMNPSOXKEHUI0 U TOKY A1 MOHUTOPMHIa Xxapakrepu-
CTUK curHanos. MpunoxeHne E coaepxuT MHPOPMALMIO O LWNPUHE NOMOChI BbIGPOCOB HaANPSXEHUS.

Ecnu gna m3mepeHns Toka KOPOTKOrO 3aMblKaHWs MCMOMb3YHT TpaHcopmaTtop Toka (Mpo6HUK), OH
[o/KeH 6bITb BbibpaH Takmum o6pa3om, 4To6bl He MPOMCXOAMNMNO0 HacCbIWeHne MarHuTonpoBoga. HWxHAS (Mu-
Hyc 3 ab) yrnosas yacTtoTa npobHuKa Ao/kHa 6bITb MeHee 100 Iu.

XapaKkTepucTUKN reHepartopa [0/DKHbI 6biTb U3MEPEHbI C NOMOLbLIO BHELIHEro KoHAeHcaTopa 18 mk®d,
MOAK/MIOYEHHOTO Moc/iefoBaTesibHO C BbIXOAOM Kak Npy pa3oMKHYTO uenu (Harpy3ka He meHee 10 kOm), Tak
1 NpU yCNOBUAX KOPOTKOIO 3aMblKaHUSA NPpU TOM Xe YyCTaHOB/IEHHOM HanpsxeHuun. Ecnn koHgeHcaTop 18 Mk®
BCTPOEH B reHeparTop, BHELWHWI KOHAeHcaTop 18 MK®P AndA KannbpoBKku He TpebyeTcs.

Bce pabouve xapakTepuCcTHKK, yka3aHHble B 6.2.2. 3a UCKIOYeHneMm caBura das. 0/KHbI BbINOTHATLCSA
Ha BblXO[e reHepartopa. XapakTepuctuku casura a3 JO/KHbI BbIMOMHATLCSA Ha Bbixoge YCP npu 0°. 90°,
180° 1 270° gnsA o4HON MONSAPHOCTK.

MpumeuvaHne — B cnyyae [o6aBNEHVA JOMOMHUTENLHOTO BHYTPEHHETO W/ BHELLHEro pesncTopa K BbIXxoay
reHepartopa Ans ysenumueHusa 3hdeKkTUBHOrO NOIHOTO CONPOTUB/IEHNSA UCTOYHMKA ¢ 2 OM. Hanpumep A0 12 nam 42 Om
B COOTBETCTBUW C TPE6OBAHUAMY VCMbITATENBHON YCTAHOBKM, A/IMTENbHOCTb (PPOHTA W A/IUTENIbHOCTbL MCMbITaTebHbIX
MMMy/IbCOB Ha BbIXOe YCTPOCTBA CBA3W MOTYT 6bITh 3HAUNTENILHO N3MEHEHbI.
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6.3 YcTpoiicTBa cBA3M/pa3Ba3kmn
6.3.1 O6WMO NoNMOXEHUSA
Kaxpoe YCP cocTouUT U3 cXeMbl pa3Bsi3kM U CXeMbl CBSA3U, Kak yKazaHo B npumMepax Ha pucyHkax 5—11.

MpumeyaHne — Pe3ncTopbl WWAN KOHAEHCATOPbLI CBA3M MOrYT ObiTb YacTbio YCP yacTbio reHepaTopa wnm
[OVCKPETHBLIMW BHELLUHVMW 3/1IeMeHTamu.

B NUMHMAX NUTaHMA NepemMeHHOro WaM NOCTOSSHHOIO TOKa YCTPOMCTBO pa3BA3kM obecneymnBaeT OTHOCU-
Te/IbHO BbICOKOE MOJIHOE COMPOTUB/IEHUE ANA BbIGPOCOB HAMPSXEHWUSA, HO B TO XXe BPEMS NO3BO/IAET npoTe-
KaTb TOKY K UCMbITyeMOMYy 060pyf0BaHnio. 3TO NOJIHOE CONPOTUBIIEHNE NO3BOASET hopMupoBaTb UMMYbC
HanpsxeHua Ha Bbixofge YCP v npegoTtepalliaeT obpaTHoe npoTekaHue BbiGpoca Toka B UCTOYHUK NepeMeH-
HOFO MV MOCTOSHHOIO TOKA. BbICOKOBO/IbTHbIE KOHAEHCATOPbI MCMO/Mb3YIOT Kak 3/IeMEHT CBA3U, NOA06PaHHbIN
no Benn4mHe, 4To6bl 06€CNeYnTb NPOXOXAEHNE NMNYIbCa NONHOW ANuTenbHOCTN K MO. YCP Ana MCTOYHUKOB
NUTaHUS NEePEeMEHHOro AN NOCTOSIHHOTO TOKa AO0/IKHO ObliTb CKOHCTPYMPOBAHO TakK. 4TO6bI hopma nmnynbca
HanpsXeHna B pexunme X0sI0CTOro xofa u popma nMnynbLca ToKa B PeXuMe KOPOTKOro 3amblKaHUs COOTBET-
cTBOBaNMN TpeboBaHuAM Tabnuy 4. 5 n 6.

Ona nuHuii BBOAa — BbIBOAA CUTHANOB W NINHWI CBSI3U MocnefoBaTe/lbHOE MOSIHOE COMNpPOTUBAEHWE
yCTpOicTBa pa3BA3KM OrpaHN4eHO HEO6X04MMOl LWNPUHOI NOMOCHl 418 NepeAayn AaHHbIX. DNEeMeHTbl CBSA3U
MOTyT 6bITb KOHAEHCaTopamu, Koraa NMHUS gonyckaeT adhdekTbl eMKOCTHOW Harpy3ku, orpaHn4ymnTenbHbIMK
ycTpoiicTBaMy unu paspsagHukamu. Ecnu BBoj Nnomexu nNpous3BOAUTCA B COEAUHUTENbHbIE IMHWK, TO hopma
MMnynbca MOXeT 6biTb UCKAXEHA MexaHW3MOM CBA3U, Kak onucaHo B 6.3.3.

Kaxgoe YCP fonxHO ya0BneTBopATb Tpeb6oBaHMaAM 6.3.2 1 6.3.3 1 cOOTBETCTBOBaTb TPEOOBAHMAM Kanu-
6poBkM N0 6.4. NMpumeHeHne YCP npon3BoaAT B COOTBETCTBUM CO cregytoleli 6/10K-CXeMOoi (CM. pUCYHOK 4).

Mpomoa— MbiNA

Mpaog—rpaop

1dhom U raaTcaHTiA 1 dp 0> KTV MOCTOSHHBINA
TMC pMaptoc 6, TOC puoyy3Be.
Opsiabl: 3 dpszbe pucyHok B
OpeHioHel,
PucyHok 12 ProyHEXB PucyHok 10 i 11

PucyHok 4 — Bbibop MeTofa cBA3U/pa3BA3ku
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6.3.2 YcTpoiicTBa cBA3W/pa3BA3KM AN NOPTOB 3/E€KTPONUTAHUA NepeMeHHOro/noCcToAHHOro
TOKa C HOMWHaNbHbIM NOTPe6NAEeMbIM TOKOM He 60onee 200 A Ha NUHUIO

MakcumanbHasa amnauTyaa, ANUTeNIbHOCTb (PPOHTA U ANINTENBHOCTb JO/KHBI 6bITh MPOBEPEHbI MO Ha-
NPSXXEeHNI0 B YC/TOBUAX XO/TOCTONO X0A4a U Mo TOKY B YC/IOBUSAAX KOPOTKOrO 3aMblkaHWsA Ha BbIXOAHOM nopte MO.
MapameTpbl UMNynbca, u3amepeHHble Ha nopte YCP. nogkntoyaemom Kk MO. 3aBUCAT OT UCTOYHMUKA reHepaTopa
N AeiCTBUTENbHbI TONbKO AN KOHKPETHOW MCMbITAHHON KOMGUHaUun «reHepatop/YCP». Tpe6oBaHue Kk Benn-
YMHEe OTpULATENbLHOTO BbIGPOCA NPUMEHAIOT TONLKO K BbIXOAY reHepaTtopa. Ha Bbixoge YCP orpaHuyeHunii Ha
BEINYMHY OTpULAaTENbHOIO BbiGpoCca He ycTaHaBNMBaloT.

YCP f0MXHO 6biTb NMOAKYEHO K MUBMEPUTENIbHOW CUCTEME C AOCTATOYHON WWMPWHOW NoNockl nNpony-
CKaHuA. fOCTaTOYHbIMU BO3MOXHOCTU MO HAMNPSXXEHU0 U TOKY AS1I1 MOHUTOPUHIa XapakTepucTuUK CUTHaso0B.
VHAYKTUBHOCTbL pa3BaA3kM J0/KHA 6biTb BbibpaHa nsrotosutenem YCP Takum o6pa3om, 4Tobbl nageHve Ha-
npsxeHnsa Ha YCP He npesbiwano 10 % OT ero BXOAHOIO HanpsXeHusa npu 3ajaHHoM HOMUHa/IbHOM TOKe, HO
He fo/1kHa npesBbiwaTtb 1.5 MIMH.

[na Toro 4ytobbl NpefoOTBPaTUTL HeXenatesnbHOe najeHue HanpsxeHus B YCP. 3HayeHue anemeHTa
pas3BA3KM AO/HKHO ObITb YMeHbLWeEHO Ana YCP ¢ HOMUHaNbHbIM ToKOM 60nee 16 A. Kak cnepcteue, nukoBoe
HanpsXeHne N ANUTEeNbHOCTb UMNYbCa HaNPSXEHUA XON0CTOro Xo4a, KoTopble U3MepsalTca 6e3 Harpysku,
MOTyT BapbupoBaTbCs B npefenax AOMNycKkos, NnpusefeHHbIX B Tabnuuax 4. 5 n 6. MO ¢ 6onbwinum notpebne-
HMeM Toka NpeAcTaBNAT co60 601ee HU3KMe NOJMHbIe CONMPOTUBAEHUS W Bbi3biBAKOT BbIOGPOCH! HAMPSAXEHUS,
6/113KMe K yCNoBMAM KOPOTKOrO 3aMblkaHMA. Takum o06pa3oM, ANA CUIbHOTOUYHbIX YCP dopma KpuBoi Toka
saBnseTca npeobnagawuieit, 60nblNe AONYCKU MO ONpeeneHN0 HanpsXXeHns npueMaemsl.

Ta6nuya 4 — MNapameTpbl OPMbI UMMY/bCa HaNpshxeHns Ha nopte YCP ans nogxiovexns NO

NapameTpel B opMbI UMAYAbCA MonHoe conpoTuBNeHue CBA3N
*
HanpsxeHns apexwgl)e X0M10CTOro x04a*1, 18 mMk® 9 MKk® 410 Om

(«npoBOf —NpoBOA») («npoBof — 3emna»)

MrKoBOe HanpsXKeHune:

HOMVHa/bHBIV TOK £ 16 A 3afgaHHoe HanpshkeHve +10 %/-10 % 3agaHHoe HanpsxeHue +10 %/-10 %

16 A < HOMUHa/TbHbIV TOK £ 32 A 3apaHHoe HanpshkeHne +10 %/-10 %  3agaHHoe HanpshkeHue +10 %/-10 %

32 A < HOMWHa/TbHbIN TOK £ 63 A 3agaHHoe HanpshxeHue +10 %/-10 %  3agaHHoe HanpsbkeHune +10 W-15 %

63 A < HOMUHaJIbHbIN TOK £ 125 A 3apaHHoe HanpshkeHne +10 %/-10 %  3agaHHoe HanpshkeHue +10 %/-20 %

125 A < HOMWHanbHbI ToK £ 200 A 3apaHHoe HanpshkeHne +10 %/-10 %  3agaHHoe HanpshkeHue +10 %/-25 %

[nnTensHoCcTb dpoHTa 1.2 MKCc £30% 1.2 mkc £ 30 %

AnutensHocTb:

HOMWHaNbHbIN TOK £ 16 A 50 mKc +10 mkc/-10 MK 50 mkc + 10 mMKc/-25 MKe

16 A < HOMWHaNbHbIN TOK £ 32 A 50 Mkc +10 mkc/-15 mkc 50 mkc + 10 mkc/-30 MKC

32 A < HOMUHaNbHbIA ToK £ 63 A 50 MKc +10 mKc/-20 MK 50 mMkc + 10 mMKc/-35 MKC

63 A < HOMUHasbHbIN ToK £ 125 A 50 mkc +10 MKc/-25 MKC 50 mkc + 10 mKc/-40 Mkc

125 A < HOMUHasTbHBIW ToK £ 200 A 50 Mkc +10 mkc/-30 MKc 50 mkc + 10 mKc/-45 Mke
MpumeyaHne — HOMUHaNLHBI TOK B TabnnLe 4 — 3TO HOMUHa/TbHBIA TOK YCP.

a>l13MepeHve napaMeTpoB MMMYybCca HaNpsKeHUs JO/MKHO NPOU3BOANTLCA MPY HEHarpyxeHHoM Bxoge YCP gns
NOAKMOYEHNST K UCTOYHUKY MUTaHUA NepeMeHHOro/moCTOSHHOIO ToKa.

B Tabnuue npvBefeHbl 3HaUeHUs 415 KOMGUHMPOBAHHOTO reHepaTopa BbIGPOCOB HAMPSHKEHWS C UAeaTbHbIMM
3HaYeHusIMK. Ecm KOMOGUHMPOBaHHBI/ reHepaTop BbIGPOCOB MMEET 3HAYeHWs1 MapameTpoB, 61M3kue K AOMYyCTUMbIM
3HaYeHUAM, OTK/IOHEHUA napamMeTpoB YCP MoryT nNpuBecTV K reHepupoBaHWio 3HauYeHwWid 3a npeAenamm JonyckoB Ans
KOM6UHaLmmn nreHepaTtop'yYCP».

Tab6nuya 5— MNapameTpbl POpPMbI UMMy/bca Toka Ha nopte YCP ansa nogknoyeHns NO

MonHoe conpoTuBNeHue cBA3N
MapameTpbl hOpMbl UMMYNbCaA

TOKa a pexume KOPOTKOTO 3aMblkaHnsa9l 18 m*® 9 Mk® * 10 Om
(«npoBOA — NPOBOA») («npoBog — 3aemnaA»)b|
[nuTenbHOCTb opoHTa 7>=1.25-Tf=8 mKc +20% 7>=1.25-Tr=2.5 MKc +30%
[AnnTenbHoCTb Td= 1,18 Tw=20 MKC +20% 7d=1.04-rw=25 MKCc +30%

a) M3mepeHve napaMeTpoB MMMy/bCa TOKa AO/MKHO MPOU3BOAUTLCA MNPU HeHarpyeHHoMm Bxofe YCP ans nog-
K/HOYEHNS K UCTOYHUKY MUTAHWUSA NePEMEHHOr0/NOCTOSAHHOrO TOKa.
b>3HaveHne 1.04 nonyvyeHo u3 aIMNUPUYECKUNX JaHHbIX.
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Ta6nuua 6 — COOTHOLEHNE MeXAY NMKOBbIM 3HAYEHNEM HANPSXEHUS XOIOCTOrO X0Aa W NMKOBbLIM 3HAYEHNEM Toka
KOPOTKOro 3aMblkaHuns Ha nopte YCP ana nogknwoyexdmsa MO

MukoBoe HanpshkeHve a pexume TMKOBbIV TOK B peXVME KOPOTKOTO TNKOBbIV TOK B pEXVME KOPOTKOTO
xonoctoro xoga 1 10 % Ha nopte YCP ans 3amMblkaHusa 1 10 % Ha nopte YCP 3amblkaHus | 10 % Ha nopte YCP
nogknoyveHus 0. KB ansa nogrtoverns VO (18 Mkd), «A ansa nogkntodeHns VO (9 mk® * 10 Om). A
0.5 0.25 41.7
1,0 0.5 83.3
2.0 1.0 166.7
4.0 2.0 333.3

B npunoxeHun H npneeaeHsl faHHble ans O ¢ HOMUHaIbHLIM BXOAHbIM TOKOM Bbilwe 200 A B Kaxa0ii (hase.

YKa3aHHble Bbllle XapakTepucTUkn NpUMeHUMbl AN oAHOMasHbIX cUCTEM (IMHUA, HelTpanbHblli Npo-
BOJ. 3aliMTHOe 3a3em/eHune) u TpexdasHbix cuctem (Tpu NUHENHbIX NpoBOAa, HeliTpanbHbIli NPOBOA U 3a-
WMTHOE 3a3eM/eHune).

Myn* nutaHns

nopavioHHoro/ MopT

noanmMHHOro Mo
n »

PucyHok 5 — Mpumep yCTPONCTBA CBA3M M YCTPONCTBA Pa3BA3KM /151 eMKOCTHOM CBA3W 4N1S SIMHUIA
nepemMeHHOro/nocToSHHOIO TOKA: CBSA3b «MPOBOJ, — MPOBOA»

Meprr nutanuns

nepemeHHoro/

mavian
™™

PucyHok 6 — lMpumep ycTpoiicTBa CBS3N 1 YCTPOCTBA pa3Bsi3kv AJ1s1 EMKOCTHOI CBSA3W A1 IUHWIA
NepeMeHHOro/MOCTOsIHHOTO TOKA: CBA3b «MPOBOA— 3EM/Isi»
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MopTun»*k*
NOPEMOXUIO -H—
Tora

Mepeknoyatenm U WUCMONb3YIOT 415 BbIGOPA OTAEMbHbIX MMHUIA A1 UCTIbITAHWIA.
Bo Bpems ncnbITaHWiA NonoxeHne nNepektoyatens S2 0TaM4aeTcs OT NOIOXKEHNA Nepek/oyaTtens S,.

PucyHok 7 — [Mpumep yCTPOICTBa CBSI3M U YCTPOICTBA Pa3BA3kU /151 eMKOCTHOI CBSI3M A4/151 NMHWIA NepeMeHHOro Toka
(Tpy dhasbl): cBA3b «npoBog L2 — nposog L3»

MNepT nuTaHus
napam*Hora
Tema

Mepekntoyatenb  WUCMOMbL3YIOT ANs BbIGOpa OTAENbHbIX MHUA AN UCTILITAHNIA.

PucyHok 8 — lMpumep yCTpoicTBa CBA3W U YCTPOMCTBA Pa3BA3KM /1 eMKOCTHOI CBSA3M A1 IMHWIA NepeMeHHOro Toka
(Tpy dhasbl): cBA3b «NpoBog L3 — 3emnsn»

6.3.3 YcTpoiicTBa cBA3U/pa3BA3KN 419 COeANHUTENbHbIX NTNHWUIA

6.3.3.1 O6wune nonoxeHus

MyHKT 6.3.3 onucbiBaeT YCP Ans Bcex TUNOB COEAUHUTENbHbIX IMHUIA, 3@ UCKIHOUYEHUEM HE3KPaHUPO-
BaHHbIX HAPYXHbIX CUMMETPUYHbIX TMHWUIA CBA3MN, NpeAHa3HAYEeHHbIX 418 COeANHEHNA WNPOKO pacnpeseneH-
HbIX CUCTEM, KOTOPbIE ONUCaHbl B NPUNOXeHUN A.
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Cnocob cBA3W f0/MKeH 6bITb BbIGpaH B 3aBUCMMOCTY OT TUNOB COEAUHUTENbHBIX kKabeneii, cxem n ycno-
BWIA akcnnyatauumn, npefycMOTpPeHHbIX cneymdmkaynein npogykra/ctaHgapTom.

CBA3b C HE3KPAHMPOBAHHBIMW NHUSAMU TpebyeT YCTPOICTB CBA3M, KOTOPble obecneynBalT AOCTATOY-
HYI0 U30M1ALMI0 MeXAy COeANHUTENbHbIMU INHUSAMU N TeHepaTopoM BbIGPOCOB, HO MO3BOMAIOT 3P EKTUBHO
nepegasaTb UMNYNbC NepeHanpsxeHns.

Jiobble ycTpoiicTBa CBA3W, TakMe Kak KOHAeHCcaTopbl UK rasopaspsifHble TPyOkM, CNOCO6HbIe yAoBAEeT-
BOPATb PYHKUNAM CBA3N U U30MALUN, MOTYT BbITb UCNOb30BaHbI. CBA3b C MCNO/Ib30BAHNEM KOHAEHCaTOpOoB
nogfepxusaeTt LenoCTHOCTb (DOPMbl UMNYNbCa, HO MOXeT MMeTb NOCNeACcTBUS ANA unbTpauun 6biCTPoi
nepegaun AaHHbIX.

NaBUHHbIE YCTPOICTBa, Takme Kak raszopaspsafHble TPyoKu, UMelT HU3KYH napasuTHYl eMKOCTb W no-
3BO/ISAOT NOAKMOYEHNE K GOMbLWIUHCTBY TUNOB COEAUHUTENbHBIX IMHUIA. HanpsxeHne npo6osi coeguHuTEeNb-
HOro yCTpOWCTBa AO/HKHO ObITb BbIGPAHO KaK MOXHO HUXE, HO Bbille, YeM MakcumMasbHoe paboyee Hanpsxe-
HUe UCNbITyEeMbIX TUHUIA.

Bce YCP fo/mkHbl COOTBETCTBOBATb Tpe6OBaHUAM KannbpoBkn no 6.4.

Ecnu curHanbHble TMHUWN CUMMETPUYHbI, B YCTPONCTBE Pa3BA3KM UCNOMNb3YIOT KaTYLWKN MHAYKTUBHOCTM
C TOKOBOW KOomMneHcauunei.

Tpebyemas apheKTUBHOCTb pa3BA3KM Ha CTOPOHE BCNomoratesibHOro o6opyoBaHna 3aBUCUT OT chne-
uudukaunn obopyaosaHusa n onpegenset 3HayeHne 3M1eMEeHTOB pasBsA3ku (Apoccenu, pesncTopbl, KOHAEH-
catopbl, rasopaspsfHble TPyoku, orpaHnyYnTeNbHbIE YCTPOKCTBA U T. 4.), KOTOpble 6yAyT ucnonb3osatb. Ana
TOro 4To6bl 06€ecneyYnTb MakcumManbHO BO3MOXHY 3 EeKTUBHOCTb Pa3BA3KM U 3aLLMTy BCNOMOraTesibHOro
o6opyaoBaHus, ANA BblbOpa 3/1EMEHTOB pa3BA3kM HEOOXO0AMM aHanun3 B KaxXA0M KOHKPETHOM cny4dae.

6.3.3.2 CBs3b/pa3BA3ka BbIGPOCOB HAMNPSXKEHUA C HE3IKPAHWPOBAHHLIMU HECUMMETPUYHBIMU COELUHN-
TeNbHLIMU IMHNAMUN

CBA3b C HE3KPaAHNPOBAHHbLIMW HECUMMETPUYHBIMUN COEAUHUTENbHLIMU NUHUAMU MOXET ObITb Kak «NpoBog —
NpoBOA» Tak U «NPoBOA — 3eM/si». Pa3BsA3ka obecneuvBaeTcs OgHUM APOCCeNeM Pa3Bs3kU B KaXKA0W TIMHWN.

Mpumep YCP ANns HeakpaHWPOBaHHbIX HECUMMETPUYHbIX COeAUHNTENbHbIX IMHUIA NOKa3aH Ha pucyHke 9.

1) Nepekntovarens S,:

- npoBoj — 3emnsi: nosnoxeHve 0:

- NpoBOA,— NPOBOZA: NO3unuMmn ¢ 1no 4;

2) nepeknoyatens S2: nosuuyum ¢ 1 no 4:

- BO BpeMms UcnbiTaHWi NoNoXeHWe nepeknyaTens S2 oTmyaeTcs OT NOOXEHUA nepeknyaTens S,.

MpumevyaHne — CD: anemMeHT cBs3u (CM. Tabnuuy 8).

PucyHok 9 — Mprmep ycTpoiicTBa CBA3M U YCTPOCTBa PasBsi3ku A1 HE3KPAHUPOBAHHbBIX HECUMMETPUYHBIX
COEAVHUTE bHbIX SIMHWIA: CBA3b «MPOBOA — NPOBOA» U «MPOBOS— 3EMSIsi»
13
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6.3.3.3 YCP ansa BbI6POCOB HAMPSXeHUs C HeE3IKPaHNPOBAHHBIMU CUMMETPUYHBIMU COEAUHNTENbHBIMY
NUHUAMMN

MN3-3a xapakTepHOW npupoAbl HE3KPaHMPOBAMHOW MPOBOAKM CBSI3W C HE3KPAHWPOBAHHLIMU CUMMeE-
TPUYHBIMU COEAVNHUTENbHBIMN NNHUAMU (BUTbIMW Mapamun) BCerja ocylecTBAATCA B CMH(A3HOM pexume,
TO €CTb MeX/Ay BCEMU NNHUAMUN U 3eMNE.

CuunTaeTcs, 4TO nNepegayva aHeprun ot reHepatopa Bbl6pocoB K O fomkHa 6biTb NOCTOAHHON U He 3a-
BUCALENA OT uncna NUHUn B kabene, YTo 3KBMBAJIEHTHO NOJIHOMY CONPOTMB/IEHUIO CBSA3K 0KOoo 40 Om. 3TO
9KBMBA/IEHTHOE NOJIHOE COMNPOTUBEHNE CBA3M pacnpefensieTca Mexay AMHuAMu kabens.

Mo aToli NnpuYnHe 3HaYeHne pesncTopa CBA3W, UCNOMb3YEMOro Ha KaxAoin nuHuK B nape, KpatHo 40 OM.
OT0 nNpaBWIO NpUMeHseTcs ANns kabenein fo 8 nuHuii/4 nap. YCP go/mkHO 6biTb BbIGpaHO B COOTBETCTBUM
C Yncnom NuHWi/nap, cywecTeywWwnx B kabene, HoO ana kabeneili c 6onee Yyem 8 NUHUAMUK/A napamun napbl
[OMKHbI 6bITb pasfeneHbl N CBA3aHbl Yepe3 HEeCKONbKO 8-NnHeliHbIX/4-napHbiXx YCP ¢ MCNoib30BaHMEM Taknx
3HaYeHU pe3ncTopoB CBA3W, Kak ANA UCMbITaHU 8-NMHEeNHbIX/4-napMbix kabenei.

CuHasHble gpoccenu UCNoNb3yT ANA pa3BA3kM, gonyckawuieli 6bICTpy0 nepegady gaHHbIX 1 obe-
cneynBawLen acphekTUBHY pa3BA3Ky B CUH(A3HOM pexuMme.

OavH 13 npumepoB YCP Ana HeaKpaHMPOBaHHbIX CUMMETPUYHbIX COeANHUTENbHbIX IMHUI NOKa3aH Ha
pucyHke 10.

Mopt
BCMCKOPTPanbIoro
060pyao— Hu

Pacuet 3HaueHus pesncTopa cBasu Rc

Mpumep ana n = 4:

Rc =4-40 Om = 1600m.

3HayeHns pe3ncTopoB CBA3N BblOpaHbl TakMM 06pa3oM, YTOObI UX CONPOTUBIIEHNE B Napasiiesb 6b110 SKBUBASIEHT-
HO 40 OMm. VicnbiTaHne nopTa Ha YeTbipe IMHUKM, Hanpumep, TPebyeT YeTbipex pe3ncTopoB No 160 OM kaxablii.

L c TokoBOIi KOMNEHcaLmeil MOXeT BK/IoUaTb B Cebsl BCe YeTbIpe KaTyLLKU UK TOJbKO napbl (Kak nokasaHo Ha pu-
cyHke 10). 4To6b! 6bITb 3HAEKTUBHBIMU.

MpumevyaHne — CD — anemeHT cBa3un (cM. Tabnuuy 10).

PuicyHok 10 — Mpumep yCTpOACTBa CBA3W 1 YCTPOCTBA Pa3BA3KM A1 HEIKPAHUPOBAHHLIX CUMMETPUUHbIX
COeAMHNTESbHBIX JIMHUIA: CBSI3b «MPOBOAA — 3eM/Is»
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[Nns coefNHNTENbHbIX BbICOKOCKOPOCTHbIX IMHWUIA MOTYT 6bITb MCNO/Ib30BaHbI NPYMEpPbLI, MPUBEAEHHbIE
Ha pucyHkax 10 n 11.

Ons Toro 4to6bl M36exaTb KOHAEHCATOPOB CBA3W M pPa3BsA3KM, OkasbiBalLWMX puabTpylolee geictene
Ha nepegjauvy AaHHbIX, TpebyeTcs cbanaHcnpoBaHHas BbICOKOYACTOTHasA cxema C MCNOMb30BaHWeM KOHAeHca-
TOPOB CBA3W C Apoccenieil CBA3N.

Ha pucyHke 11 nokasaH npumep YCP ansi CUMMETPUYHbIX COEAUHUTE/IbHbIX IMHUIA, NO3BONSOWNX NPO-
BefleHne UCNbITaHWil CO CKOPOCTbIO coeAnHeHna meHee 1000 M6ut/c.

BcncmarerarbHoe

o6opoomnny 1o

PacueT 3HaueHuii pe3ncTopoB U KOHAEHCATOPOB CBS3M:

Rc 1 R/y 3HaueHusi pe3ncTopoB cBs3W BblGpaHbl TakMM 06pa3oM, UTo6bl MX CONPOTUB/EHWE B Napasiienb 6bl1o
3KBMBasIeHTHO 40 OMm. Takum 06pa3om, UchbiTaHWe NopTa Ha ABe napbl, Hanpuvep, TpebyeT ABYyX pe3nucTopos no 80 Om
Kakabli, @ N5 UCMbITaHUA NopTa Ha YeTbipe napbl TpebylTca YeTbipe pe3uctopa no 160 Om Kaxablid.

Ra.Rqg. C, C2. L1t L2. L3 Bce KOMNOHEHTbI NOfO6GPaHbI TakMM 06pa3oM, YTO6bI YCTaHOBMEHHbIE UMY IbCHbIE Na-
pameTpbl 6blIN BbINO/HEHBI.

PucyHok 11 — TMpumep yCTPOICTBA CBS3U U YCTPOCTBA Pa3BsA3Ky /15 HEIKPAHMPOBAHHbLIX CUMMETPUYHBIX
COEAVHUTESbHBIX JIMHMIA: CBA3b «MPOBOAA — 3EMJISi» Yepe3 KoHAeHcaTopbl

Ecnn HopmanbHoe (PyHKLMOHMpPOBaHWE He MOXeT 6blTb AOCTUTHYTO M3-3a BAMAHUS YCP Ha MNO. ko-
MuTeTaM No NPoAYyKUUWU cnefyeT ykasaTb COOTBETCTBYIOLLYIO onepauuio uamM ycTaHoBUTb, YTO UCMbITaHWE Ha
YCTONYMBOCTb K BbIOPOCY HanpshkeHns He TpebyeTcs.

6.4 KannbpoBka ycTpoiicTB cBSA3u/pa3Ba3ku

6.4.1 O6wune nonoxeHuns

Ons Toro 4to6bl pesynbTaTbl MUCMbITAHUIA C pasHbiMu YCP 6bin CpaBHUMbI, NOCAefHNe AO/KHbI Npo-
X04WUTb Nepuoanyveckyto kanmbposky. [lna aToro HeobxoamMmMa cnegytouian npoueaypa Ana nsmepeHms Hanmobo-
Nnee cyuwecTBeHHbIX Xxapaktepuctuk YCP. MNapameTpbl uMnynbca, u3amepeHHble Ha nopte YCP. nogknioyaeMom
K MIO. 3aBUCAT OT UCTOYHMKA FreHepaTopa u AeiCTBUTeNbHbI TOMIbKO A1 KOHKPETHOM NCMbITAHHON KOMBUHaL UK
«reHepartop/YCP».

N3meputenbHoe obopyaoBaHue, ncnonb3yemoe N8 kannbposku YCP. LONXKHO OTBeYaTb TeM Xe Tpebo-
BaHWAM. YTO NPeAbABNAIT K KaNMbpoBke reHepatopa (cm. 6.2.3).
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6.4.2 Kann6poska YCP gns noptoB 3NeKTPONUTAHWA NEePEMEHHOro/NMOCTOSSHHOTO TOKa C HOMMU-
HaNbHbIM NOTpeb6nsaeMblM TOKOM He 60nee 200 A Ha NIMHUIO

Xapaktepuctukn YCP fo/KHbI 6biTb M3MEpPEeHbl B YC/IOBUAX XOJIOCTOrO0 Xofa (Harpyska He MeHee
10 kOM) 1 B yCNIOBUAX KOPOTKOro 3aMblkaHusi (MeHee 0.1 OM) Npu TOM e YCTAHOBMIEHHOM HanpshXeHuu.

OcTaTouyHoe UMNYNbCHOE HanpsXXeHne, N3MepeHHoe MexXay UCNbITYeMbIMU MHUAMUN 1 3emneli Ha nop-
Te NUTaHUsl MepeMeHHOro/NOCTOAHHOro Toka ycTpoiicTBa pasBA3ku 6e3 nogknyveHns NO u nuTawoLweii cetu,
He [0/1KHO npesbiwaTth 15 % 0T MakCUMasibHOro NPUMEHAEMOTr0 UCMbITaTEeIbHOIO HaNPsXXeHUsa UNn AByX pas
OT HOMMWHAa/IbHOrO NMMKOBOTO HanpsxeHua YCP. B 3aBUCHMOCTU OT TOro, 4To 60nbLue.

HexenaTtenbHoe UMNY/IbCHOE HanpsiXXeHne, U3MepeHHoe MeXAy IMHUAMWU, He NOABEePXEHHbIMU UCHbI-
TaHWAM. 1 3eMnen 6e3 nogknyveHna MO n nuTaloLliein cetTn He A0/MKHO npeBbiwaTh 15 % 0T MakcMManbHOro
NPYMEHAEMOTO UCMbITATeNbHOr0 HaNpPsHXeHns (X0N0CTON xoa).

MpuMmeuvaHne — W3-3a cTPyKTypbl YCP 3HauMTe/IbHasi 4acCTb UCTbITATENIbHOTO HAMPSHKEHUS MOXET MOSIBUTLCS
KaK HanpsbkeHue «npoBoj, — MPoBOA» BO BPEMSI CBA3N «MPOBOA — 3eM/IA». ITO HanpshKeHWe MOXeT ObiTb Bbille COOT-
BETCTBYHOLLETO UCMbITATE/IbHOrO YPOBHS «NPOBOJ — NPOBOA» B C/ly4yae BbICOKOro MosHOro conpoTmsnenus VO (cm. 7.3
ANs AONONHUTENbHOW NHopMaLmn).

Bce xapakTepuctuku, ykasaHHole B 6.3.2, Tabnuuyax 4. 5. 6. O/DKHbI 6bITb BbINOMHEHbI HA Bbixoge YCP
B pPeXMUMe XO0/1I0CTOro Xoja nopra NUTaHUsA nepeMeHHOro/MoCTOSAHHOIO ToKa.

6.4.3 Kanu6poska YCP Ana coefuHUTENbHbIX TUHUNA

6.4.3.1 O6LWMe nNonoxeHns

PekomeHA0BaHO U 4OCTATOYHO MPOBOAUTL Kannbposky YCP Ans coeAUHNTENbHbIX IMHUIA B TOW Xe KOH-
urypaunm (C ycTaHOBNEHUEM TeX Xe caMbiX 3/IEMEHTOB CBSA3W W pa3Bs3ku), koTopas b6yaeT Mcnonb3oBaHa
npu NpoBeEHNN UCTbITAHWUIA.

OcTaTo4yHOe MMNY/IbCHOE HaMnpshKeHne, U3MePEeHHOe MeXAy NCMbITYEeMbIMUA IVMHUAMW U 3eMneil Ha nop-
Te MOAKIIOYeHUs BCnomoraTtenbsHoro o6opygosaHus YCP 6e3 nogkntoyeHns MO n BcnomoratesnbHoro o6o-
pyAoBaHUA. AO/MKHO 6bITb U3MEPEHO U 3aperncTpUpoBaHo Takum o6pa3om, YTobbl nonb3osatenn YCP mornu
onpefenuTb, foctaTovHa N 3awmTa 419 UCNOIb30BAHUA C KOHKPETHLIM BCNOMOraTesibHbIM 060py0BaHNEM.

6.4.3.2 Kanubposka YCP gna HeCUMMETPUYHbIX COeANHUTENbHBIX NUHUI

N3mepeHns NponssBoaAT C UMMYbCOM, NPUMNOXEHHbIM K OHOW Lenu CBA3MN 3a OAUH pas.

MakcumanbHyl amnanTyay, AIMTeNbHOCTL (PPOHTA W ASIMTENbHOCTL UMMY/bCa M3MEPSAT AN HOMU-
Ha/IbHOr0 UMMNY/NbCHOTO HanpshxeHmsa n Toka YCP Ha BbixogHOM nopTte WO B cooTBeTCTBUM C Tabnuuei 7.

Bxogpl ycTpoiicTBa pa3Bsa3ku CO CTOPOHbI BCOMOraTesibHoro 060pyoBaHuns JO/MKHbI 6bITb 3aKOPOUEHbI Ha
3alMTHOE 3a3eM/IeHNe A1 U3MEPEHUA UMMYIbLCHOTO HanpPsXeHUsA 1 UMNY/IbCHOTO TOKa Ha BbIXogHoM nopTte MO.

BennuynmHa ocTaToOYHOro HaNpPsXXeHUs 3aBUCUT OT TpeboBaHUil K 3aluTe BCNOMOraTeslbHOro o6opygoBa-
HMA. TT03TOMY HUKaKMX HOPM B HacTOsILLEM CTaHJapTe He yCTaHOB/EHO.

Tabnuuya 7— CeogHaa Tabnuua npouecca kannbposkn YCP Ans HECUMMETPUYHBIX COeANHUTENbHBIX NNHWIA

CTtopoHa
CsAsb N3mepeHune BCNoMoOraTenbHOro Cropowa ucnbityemoro
o6opynoBaHus
o6opypoBaHus
BbI6pOC HanpshKeHns OpfuH nposog, — OAunHOYHAsA NNHUSA. Bce nuHumn 3amkHyTbI XonocToli xo4
€O CTOPOHbI MO 3emnA lnkoBoe HanpskeHve, Ha PE
ONUTENbHOCTL (OPOHTA,
[NMTENIbHOCTb
BbI6poc Toka co cTo- OpvH nposog — OpnHouHas MHKA. Bce MHUN 3aMKHY TbI KopoTkoe
poHbl IO 3emnA lMnkoBoe HanpsxeHve, Ha PE 3amMblkaHne
ONUTENbHOCTL (OPOHTA,
[NUTENbHOCTL
BbI6poC HanpspKeHns OpfvH nposog — OaunHoYHaA NnHUA. Bce nMHumn 3amKHY TbI XonocTolii xof,
€O CTOPOHbI MO nposop MukoBoe HanpsixeHue, Ha PE
ONUTENbHOCTb (OPOHTA,
[MTENBbHOCTD
BbI6poc ToKa co CTo- OpviH nposog — OAuHOYHAsA NNHUSA. Bce nuHuM 3amkHyTbI KopoTtkoe
poHbl O nposoj lnkoBoe HarnpskeHve, Ha PE 3amblkaHne
ONUTENbHOCTL (OPOHTA,
[NUTENbHOCTL
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OkoH4YaHne Tabnuupbl 7

CropoHa
Casizb Vi3MeHeHvie BCIOMOrare/isHot0 Crogoﬁgwﬁg;;y”i‘mro
06opyoBaHVs
OcraroyHoe Hanps- OpuH nposog — OpfHa nuHua — PE XonocTol xog, XonocToii xon
XEHWe CO CTOPOHbI 3emns 3a Of1H pas.
BCMOMOraTe/ibHoro MukoBoe HanpsxeHue

o6opyaoBaHus (c ane-
MeHTaMy 3alLuTbl)

Lienbto HacToslero npouecca KanMGpoBKU ABASIETCS NpoOBepka Hagnexalero yHKLUMOHWPOBaHUSA
KOMMOHEHTOB, HaCbILEHNSA pa3Bsi3biBaOLWNX ApOccesniell, pa3Bs3biBalllero adekTa ycTpoicTea pasBasku,
Harpy3o4Hoi cnoco6HOCTU MO TOKY W adhhekTa CBA3M YCTPOCTBA CBA3M. MeToA CBSi3W, OMUCAHHbLIA B Npu-
BeJeHHbIX Bbllle NyHKTaxX, OKa3biBaeT B/USIHUE HA (DOPMY MMMNY/NbLCOB HaNpPsXeHWUs 1 Toka. MNapameTpbl ANs
KanMbpoBKW onpefeneHbl B Tabnuue 8.

Tabnunuya 8 — Xapaktepuctukm Bbiopocos Ha VO nopte YCP Anst HECUMMETPUUHBIX COEANHUTENbHbIX NINHUIA

BbixogHoe A Ha ﬂﬂmeanTHgCTb [JnvtenbHoCTL Ha Ho'ng:'Tq;%;Ta [nvrens-
HarpsbkeHvie  BbIXOAE (Harpsoxerve) TF (HanpspkeHne) 70 BbIXode (oK) T HOCTb (TOK)
MeToz cBsi3n reHepato- O YCP TF* 167 Vo ycP vV 125 7 118 W
pal* > +10% +30 % +30%. +20 % £30%. +30W.
xB KB - MC A - ' MC
MC MC
«[poBof — 3emna» 4 4 12 38 87 13 13
R =40 Om
CO = 0.5 MKd
«[poBof — 3emnsa» 4 4 12 42 95 15 48
R =40 Om
CD =GDT
«[poBoj — npoBoa» 4 4 12 42 87 13 13
R =40 Om
CD = 0.5 Mk®
«[poBoj — NpoBoaA» 4 4 12 47 95 15 48
R =40 Om
CD = GDT

a| PekomeHnayeTcs KannbposaTb YCP npy caMOM BbICOKOM HOMUHA/TLHOM HanpsiKeHUn MMMy/bea, Tak Kak 3To no-
3BOMT CBECTU K MUHUMYMY 3DDEKTbI NepeknoyeHns LyMa, co34aBaemMoro orpaHuimMTeNbHbIMK YCTPOCTBaMM 1 ra3o-
paspsigHbIMU TpybKaMu. 3HayeHue A5t HaCTPOVKM reHepaTopa, NpMBELAEHHOE e Tabnumue, cocTaenseT 4 kB. Ecnn YCP
paccuMTaHo Ha Apyroe MakchMasbHOe WMMY/IbCHOe HanpshkeHue, KannbpoBKy crneayeT OCyLLeCTBAATb NPy 3TOM Mak-
CYMasIbHOM HOMWH&/IbHOM MMMY/IbCHOM HanpsbkeHun. Creundmkauusi MMKOBOrO Toka KOPOTKOrO 3amMblkaHWs A0S/DKHA
6bITb afanTMpoBaHa COOTBETCTBYIOWMM 06pa3om. Hanpumep, ecnn makcumMasibHoe HanpshkeHune 1 kB. 3HayeHue Toka
KOPOTKOrO 3aMblkaHusi, MOKa3aHHOe B HacTosLLel Tabuue, AO/MKHO ObITb YMHOXEHO Ha 1/4.

b Mpwn cBA3M C NOMOLLbIO Fa30BbIX Pa3PAAHNKOB, OrpaHNYUTENbHBIX WAN NaBUHHBIX YCTPOWCTB BO3HWKAET onpe-
OENeHHbIN WyM nepekmioyeHns, Bavsowmii Ha oopmy umnynbca. Pabota ¢ MakcuMasibHO BO3MOXHbLIM UMMY/IbCHbIM
HanpshkeHneMm Mo3BONUT CBECTU K MAHUMYMY B/IMSHME LUYyMa Ha pe3ynbTaTbl U3MepeHuii. PekomeHayeTca npeHebpeyb
LymMmamy NepeknyeHns Ana n3MepeHunii BpeMeH (OPOHTOB Y 3HAYEHWI AIMTENLHOCTY.

c>B Tabnuue npueefeHbl 3HaYeHVs NS KOMOGUHMPOBaHHOIO reHepaTopa BbOPOCOB HaNpPsHKeHWs ¢ naeasbHbIMU
3HaYeHUAMU. Ecnn KOMBMHMPOBaHHbLIA reHepaTop BbIGPOCOB MMEET 3HAYeHWs napameTpoB, 6/M3kMe K AONYCTUMbIM
3HAYEHNsM, TO OTK/IOHEHMsT napameTpoB YCP MoryT npuvBOAWTL K FEHEPUPOBaHMI0 3HAYeHWii 3a NpegenaMu JonyckoB
NS KOMBUHALMK «reHepaTop/YCP».

6.4.3.3 Kanu6poska YCP Ana CUMMETPUYHbLIX COEAUHUTENbHbIX NNHWIA

KannbpoBoYHble U3MEepPeHNsA A0/MKHbI 6biTh BbINOSIHEHbI, KaK NOKa3aHo B Tabnuue 9. npv HOMUHANILHOM
UMNYNbCHOM HanpaxeHun YCP. MakcumanbHas amnauTtyaa, ANMTeNbHOCTb (DPOHTA U AINTENBHOCTb BbIGPO-
ca A0J/DKHbI 6bITb U3MEPEHbI Ha BbIXOAHOM nopTe IO B cooTBeTCTBMM € Tabnuueit 9.

Bxofbl ycTpoiicTBa pasBA3kyM K BCNoMOratesibHOMYy 060pyA0BaHUI0 AO/KHbI ObITb 3akopoyeHbl Ha PE
ONS U3MEepPEeHWn HaNpPsaXeHns 1 Toka Ha BbIXoAHOM nopte NO.
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BenunumHa 0cTaTouHOro HanpskeHUs 3aBuMCUT OT TpeboBaHMWiA K 3alyUTe BCnomoratenbHoro o6opynoBa-
HUS. TI03TOMY HUKAKMX HOPM B HACTOSILLEM CTaHAapTe HE YCTaHOB/IEHO.
PekomeHzyeTcs, UuTo6bl HANPsKEHUE XOM0CTOro Xo4a Mexay NpoBOAaMMU pasHbIX nap Takke naMeps-
nocb. AudbchepeHymanbHoe HanpskeHne Mexay napaMmum MoXeT NOpPOoXAaTh I0XHbIe 0Tkasbl B 1O. koTopoe
npegHasHauyeHo AN paboTbl B CETAX C BbICOKON CTENEeHbI0 CMMMeTpUU. HOpMbI 415t 3TOr0 3HaYeHus He ycTa-
HaB/MBAKOTCSA. Tak Kak fONyCK 3aBUCUT OT KOHCTpyKuuu UO.

Tab6nuuya 9— CeogHas Tabnuua npouecca kannbposku YCP Ans CUMMETPUYHbLIX COAUHUTENbHBIX JIMHUIA

Cssi3b

BbI6poc HanpshkeHus
Ha cTopoHe MO

CuHdbasHbIl
pexum.
Bce nposoga —
3emns.
TpakT 40 Oma|

BbI6poc ToKa Ha cTo-
poHe V1O

CuHdasHblit
pexum.
Bce npoBoga —
3emss.
TpakT 40 Oma

CropoHa
BCMOMOraresisHoro
06opyaoBaHUs

Vi3mepeHve

Bce IMHUM 3aMKHY ThI
BMecCTe.
MnKoBOE HanpshkeHue,
LNMTENBHOCTbL (OPOHTA,
ANVTeNbHOCTb Bbibpoca

Bce nMHWUN 3aMKHYTbI
Ha PE

Bce MHUN 3aMKHYTbI
BMecTe.
MKOBBIN TOK. ANNTENb-
HOCTb (hpOHTAa, ANNTeNb-
HOCTb BblGpoca

Bce nuHWM 3amKHyTbI
Ha PE

CropoHa
UCTIbITYEMOro
060opyfoBaHVA

XonocToii xopa,
Bce nuHuu
coefIMHeHbI Mexay
co6oii

Bce nuHun
3aMKHYTbI Ha PE

OcTaro4yHoe Hanps- CuHdasHbIit Kaxxpas nuHnsa — PE XonocToit xof, XonocToit xog,
XXEHNe Ha CTopoHe pexvim. nooyepeaHo.

BCMOMOraresibHoro Bce nposoga — MnkoBoe HanpsxeHve

o6opypoBaHus (c ane- 3emns.

MeHTaMu 3aLluTbl) TpakT 40 Oma*

al Tpakt 40 Om 03Ha4aeT, Y4TO NoJIHOe conpoTuBeHVe nepegadn seerga 40 OM. DTO 3HAYMT, YTO AN1A CBA3N C
0fHOI napoit ucnonb3yroT 80 OM Ha nuHKo nam 40 OM Ha napy, 415 CBS3W C ABYMS NapamMu Mcnosb3ytoT 160 Om Ha
nMHUI0 1Ny 80 OM Ha napy, A1 CBA3M C YeTbIpbMsA napamut ucnonb3ytoT 320 OM Ha MHuio nan 160 OM Ha napy.

Tab6nuuya 10— XapakTepucTuku UMMyNbCOB nepeHanpsxeHus Ha nopte O YCP gns cMMMeTPUYHbIX COeANHUTE Tb-
HbIX JINHUIA

JnvrensHocte  [MTenbHOCTL

B
S, Mo dpore  Cawmens] g Gt T
BG4 T e SR L A
- + 0. 130%. 130% K 0. * a (0}
KB KB MC MC A MC MC
CuHbasHbIi 2 2 12 45 48 15 45
pexvm CDOL
TpakT 40 Om

a> PekomeHpayeTcs kanmbposatb YCP npu caMOM BbICOKOM HOMWHA/IbHOM HanpshkKeHWn MMnynbca, Tak Kak 3To
NO3BOMIUT CBECTU K MUHUMYMY 3(P(eKTbl NEPEKOYEHNS LyMa, CO34aBaeMOoro orpaHuYnTeNbHbIMK YCTPOCTBaMN 1
rasopaspsigHbiMm Tpybkamun. 3HauveHve ANns HacTpolikv reHepaTopa, nokasaHHoe B Tabnuue, coctasnseT 2 kB. Ecim
YCP paccuntaHo Ha Apyroe MakCMasibHOe UMMY/IbCHOE HanpskeHve, KaIMbpoBKy crieflyeT OCyLLeCTBAATL Npy 3TOM
MakCcyMasilbHOM HOMUHa/TILHOM MMMY/IbCHOM HanpsxeHun. CneuundmkaLmsa NMKOBOro Toka KOPOTKOr0 3aMblKaHUS A0/XK-
Ha 6bITb afanTypoBaHa COOTBETCTBYOLWMM 06pa3om. Hanpumep, ecnn MakcrMasibHoe HanpshkeHue 4 kB. 3HaueHue
TOKa KOPOTKOro 3aMblkaHusi, NokasaHHOe B HaCTosLeln Tabnuue, LOMKHO 6bITb YMHOXEHO Ha 2.

b>[1pU CBA3M C MOMOLLbIO Fa30BbIX Pa3PSAHNKOB, OrPaHNUMTENbHbLIX UK TABUHHBLIX YCTPONCTB BO3HUKAET onpe-
OeNeHHbIN LWYyM NepekoyeHns, BAnaWmiA Ha hopMy uMmnynbca. Pabota ¢ MakcuMasibHO BO3MOXHBLIM MMMY/IbCHbIM
HanpsbkeHnem NMo3BO/INT CBECTU K MUHVMMYMY BAIXSIHWE LUYMa Ha pe3ynbTaTbl M3MepeHnit. PekomeHayeTcs npeHebpeyb
LymMmammn nepekoyeHnsa Ans n3MepeHnini BpemeH (hpoHTOB 1 3HAYEHWIA ANUTENBHOCTU.

¢ B Tabnuue npusBefeHbl 3HaYeHUs N8 KOMOMHUPOBAHHOIO reHepaTopa BbIGPOCOB HaNPSXXEHNSA C UAeasbHbIMU
3HaYeHuAMU. Ecnm KOMBUHMPOBaHHBLIV reHepaTop BbIGPOCOB MMEeT 3HauYeHWs napameTpos, 61AM3kue K AoNyCTUMbIM
3HAYEHVSIM, TO OTK/TIOHEHMst napameTpoB YCP MoryT NnpuBOAUTH K TeHEPMPOBaHUIO 3HAUYEHWIA 3a Npejenamm 4onyckoB
0N KOMBMHauum «reHepartop'yYCP».

YCTPOICTBO CBSA3N [JIOKET ObITb OCHOBAHO Ha KOHAEHCATOpax, rasoBbiX paspsfHMKax, OrpaHNuMTENbHBIX WK Na-

BWHHbIX YCTPONCTBaX UM NCNoNb30BaThb 1060V cnocob, KOTopbIli 06ecneynBaeT NPOXoXAeHVe NONe3HbIX CUrHau10B ¥ Npa-
BWIbHOE (PYHKLMOHMPOBaHMe VIO 1 B TO e BPeEMSi COOTBETCTBME NapaMeTpam hopMbl MMMNY/bCOB HACTOSLLEN TabMLbI.
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7 WcnblTatenbHas ycTaHOBKa

7.1 NcnbiTaTenbHoe obopyaoBaHue

B cocTaB ucnbiTaTenbHOl yCTaHOBKM BXOAUT crefylolee obopyaoBaHue:
- MNo:
BCMomMorartesibHoe o6opyfoBaHue, Npu He06Xo04MMOCTH;
- kabenu (onpeAeneHHOro TMna u 4nHbl);
- YCP;
KOMOWHMPOBaHHbI reHepaTop BbIGPOCOB.
- oMopHas nnacTuHa 3as3emeHus ANA UCNbITAHWI IKPAHWPOBAHHbLIX JIMHWIA, Kak yka3aHo B 7.6 un Ha
pucyHke 12.

MpumevyaHne — [na yno6ecTBa MOXHO MCMOMb30BATH UCTbITATE/IbHYIO YCTAHOBKY C MCNO/b30BAHWEM 3TasIOH-
HOI NIOCKOCTU 3eM/n, Kak 3To onpegeneHo B IEC 61000-4-4.

7.2 MpoBepka ucnoiTaTeNbHOro o6opygoBaHus

Lenblo Bepudmkaymmn asnsetcs obecneyeHne npasuibHOr0 PyHKLMOHNPOBaHUS NCNbITaTeIbHON ycTa-
HOBKU. VcnbiTaTeNbHasa ycTaHOBKa Bk/IOYaeT B cebs:

- KOMBGUHMPOBAaHHbIV reHepaTop BbIGPOCOB.

- YCP;

- coeguHuTeNbHble kKabenn ncnbiTaTteNbHOro 060pyA0BaHMS.

[nsa Toro uto6bl y6€AUTLCSA B TOM. YTO CMCTeMa (PYHKLMOHMPYET NpasBuibHO, A0/KEH 6biTb NPOBEpPeH
ciefyowWwmin curHan:

- BbIBPOC HanpshXXeHUs, NpUCyTCTBYIOW NI Ha BbiIxoAe YCP.

[ocTaTo4yHO NpoBepUTb, YTO UMMY/NbC NPUCYTCTBYET NPM NI0H6OM UCMbITATE/IbHOM YPOBHE C MCMO/b30-
BaHMeM MoAXoAsillero n3ameputesibHoro o6opyaosaHmsa (Hanpumep, ocuunnorpada) 6e3 noAkNYeHNs K cu-
cteme UO.

MpumeyaHue — MWcnbiTatesbHble 1abopaTopuyt MOryT ONpPeaesiuTs BHyTPEHHEe KOHTPOJIbHOE OMOPHOe 3Haue-
HUE. NPUCBOEHHOE AAHHON Npoueaype NPOBEPKY.

7.3 WcnbiTaTenbHas ycTaHOBKa 4151 BO3AEWCTBMUSA BbIGPOCOB HaNpPshkeHUs Ha NopThl
3NEeKTPONUTAHUSA NCNbITYEeMOro 060pyA0BaHNS

Bbibpoc Hanpsxxenus 1,2/50 MKC fO/MKeH ObiTb NPUNOXKEH K Knemmam nutaHusa MO yepe3 eMKOCTHOe
YCTPOWCTBO CBAA3M (CM. pUCYyHKM 5, 6, 7 1 8). YcTpoiicTBa pasBA3kM HeO6X0AUMbI ANA TOro, 4TOObI M36exaTb
BO3MOXHbIX HeraTuBHbIX NOCNeACTBUIA Ana 0bopyfoBaHWs, He NOABEPraeMoro UCNbITaHUo, KOTOpoe MOXeT
nonyyaTtb 3/1eKTpONUTAHNE OT TeX Xe NMHUI, 1 o6ecneynTb 4O0CTAaTOYHOE MOMIHOE COMPOTUB/IEHNE Pa3BA3KK
AN5 BbIOpoca HanpshXXeHWs TakuM 06pa3oM, YTOObI yKka3aHHbI BbIGPOC MOT GbiTb MPUIOXEH K IMHWUAM, MO4-
BepraemMmbIM UCMbITAHUIO.

Bbi60Op TeXHUYeCKNX xapaktepuctuk YCP. npuBefeHHbIX B Tabnuue 4, npon3BogaT Tak. YTO6bl COOTBET-
CTBOBaTb HOMWHaNbHOMY TOKy notpebnenns NO (Hanpumep. NO ¢ HOMUHabHLIM TOKOM noTpebneHusa 5 A
[O/KHO 6bITb UCMBITAHO C UCNO/b30BaHNEM YCP. COOTBETCTBYOLWMM cneundukaunam YCP ¢ HOMUHaIbHbIM
TOokoM 16 A). JTlio60oe YCP ¢ 601bWINMM HOMWHANbHBIM TOKOM MOXEeT 6biTb UCNOMb30BaHO, €C/IY OHO YA 0BNEeT-
BopseT TpeboBaHMAM crneuundukaunn B tabnuue 4 Ana COOTBETCTBYHLWEro 6051ee HU3KOro HOMWHANbHOTO
ToKa MO (Hanpumep. YCP ¢ HOMWHaNbHbIM TOKOM 64 A MOXeT 6bliTb UCNOMb30BAHO ANA ucnbiTaHua NO ¢
HOMUHa/IbHbIM TOKOM noTpe6neHns 5 A. ecm OHO COOTBETCTBYeT TEXHUYEeCKMM TpeboBaHuam YCP ¢ HOMU-
HaNbHbIM TOKOM 16 A).

Ecnun He yka3aHo vHoe, AnnHa kabena nutaHus mexay MO u ycTpoCTBOM CBA3U He A0JHKHA MpeBbl-
watb 2 M.

C uenblo co3fgaHna cneuyndukaunin B paMkax HacToaliero ctaHgapta nopTaMym NUTaHUA cYuTarT nop-
Tbl. HENOCPEACTBEHHO CBA3aHHbIE C CETbI0 3/IEKTPONUTAHUA NEPEMEHHOI0 UK NOCTOAHHOIO ToKa (pacnpege-
NNTENbHON CeTblo).

MpumeyaHne — KomuTeTbl NO NPOAYKLMN MOTYT NPUHATL PeLLEHNEe O HeO6XOAMMOCTY NPOBEAEHUS UCTIbITa-
HUIA 31EKTPUYECKNX MOPTOB, HE MOAK/IOYEHHBIX K PacnpeaenTeNbHbIM CETSM, B COOTBETCTBUN C HACTOALLIMM CTaHAapTOM
€ ucnosb3oBaHnem YCP. onpefeneHHbix B 6.3.2 nnu 6.3.3.
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Mpu ncnbiTaHUM 060PYOBaHNA C 3/1IEKTPONUTaHMEM MOCTOSHHOrO TOKa BbIGPOC HaANpPsHXXeHWs npukna-
AbiBaeTca mMexay nuHuamu (Hanpumep. 0 B n MuHyc 48 B), a Takxe nooyepeaHO MexAay Kaxpgoh nuHuen n
3emnein (Hanpumep. O B 1 3emns u MUHYC 48 B 1 3emns).

[Ona n3genunii ¢ ABOWHON n3onsaunei (To ecTb NpoaykUUM 6€3 cneumanbHOro TepMuHana 3asemaeHuns)
UCNbITAHUSA MO CXeMe «NPOBOJ — 3eMS» He NPUBOAAT.

KoMuTeTbl Mo NpoAyKuUM MOryT NPUHATL pelleHne 0 NPUMEHUMOCTU UCNbITAHUA NO CXEeMe «NpoBOfS —
3eMNs» K NPoAYyKUUM C ABOWHOW n3onauunein n 3aseMnsaownmm coefuHeHNaMn, oTANYHbIMKU oT PE.

7.4 VcnblTaTenbHas ycTaHoBKa 415 BO34eNCTBUSA BbIGPOCOB HANpsXeHus
Ha He3KpPaHUPOBAHHbLIE HECUMMETPUUHbLIE COEANHUTEIbHbIE TUHUK

YCP He [O/IXHO BNUSATL HA OnpefesfieHHble (PYHKLUUOHAbHbIe YCNO0BUS Leneii, noaBeprawlmuxca uc-
NbITAHWAM.

Mpumep ycTpoiicTBa CBA3W NpUBELEH HA PUCYHKe 9.

Ecnv He ykasaHo UHOe, A/iMHa Kabens nutaHus mexay MO v yCcTpOWCTBOM CBSI3M He [0JIXKHA NPEeBbI-
watb 2 M. Ans usgenuii ¢ ABOIHOI n3onsauneit (To ecTb NPOAYKLUKU GE3 cneymanbHOro TepMuHana 3asemie-
HUS) UCMBITAHUS N0 CXeMe «NPOBOJS — 3EMJIsi» He NPOBOAAT.

7.5 UcnbiTaTenbHas ycTaHoBKa 415 BO34eNCTBUSA BbIGPOCOB HANpsXeHus
Ha He3KpaHUpPOBaHHbLIE CUMMETPUYHBLIE COEAUHNTEIbHBIE NMUHUK

MprvMepbl YCTPONCTB CBA3N AN CUMMETPUUHBIX COEAUHUTENbHBLIX TMHNIA NpUBeAeHbl Ha pucyHkax 10 n 11.

MpumeyaHune — ECM UCMONb3YIOT paspsafHUKA CBS3W, TO UCMbITaTe/IbHblE YPOBHU HE MOTYT ObITb YCTaHOB-
NeHbl HKe HanpsxeHus cpabaTbiBaHUs paspsigHuKa cBA3W (HanpshkeHvne cpabaTbiBaHWs 415 ra30BOro paspsigHuka ¢
HOMUHabHbIM HanpshxeHrem 90 B cocTasnseT okono 300 B).

Ecnu He ykazaHO nHOe, ANMHA Kabensa nutaHusa mexgy WO n ycTpolicTBOM CBA3U He AO0J/IKHA MpeBbl-
watb 2 M. Mpu UCNbITAHUAX Ha BO3LENCTBME BbIGPOCOB HaNPSXXEHUA Ha BbICOKOCKOPOCTHbIE COEAUHUTENb-
Hble JIMHUW UCNbITAHWS He MPOBOAAT, €C/M HOpMasibHOe (PYHKLMOHUPOBAHMWE He MOXEeT OblTb AOCTUIHYTO
n3-3a BAmsaHua YCP Ha NO.

7.6 UcnbiTaTenbHas ycTaHoBKa 415 BO34eNCTBUSA BbIGPOCOB HANpsXeHus
Ha 9KpAHWPOBaHHbIE IMHUN

McnbiTyemoe o6opyoBaHne U30AMPYIOT OT 3eMIN U NPUKNAAbIBAIOT BbIGPOC HANPsXKEHUst K ero Metan-
NiM4yeckoMy Kopmnycy; Harpysky (unu BcnomoraTtenbHoe obopygoBaHue) B nopte(ax), nognexauiem(ux) ncnbl-
TaHUio. 3a3eM/IAl0T. 3TO UCMbITaHNE NPUMEHSAIOT K 060pyA0BaHNIO C OGHUM UAN HECKONIbKMMU 3KPaHMPOBaH-
HbIMU Kabensmu (CM. pucyHok 12).

MpumeuaHne 1— OnopHas NiacTvHa 3a3eMeHus], ynoMmHaemasi Ha pucyHke 12. npeactasnsieT coboii Hus-
KOE OMOPHOE MOJIHOE CONPOTUB/IEHUE. 15 3TOM LeN MOTYT 6bITb UCMOMb30BaHbI BblAeNEHHbIN Kabesb U1 MeTaninde-
ckasi nnacTuHa.

Bce nogkntoyeHns k O kpome ucnbiTyemoro(bix) nopTa(oB) AO/MKHbI 6biTb M30/IMPOBaHbI OT 3eMAN C
MOMOLLbI0O COOTBETCTBYIOWMX CPEACTB, Takux Kak u3onupymline TpaHcdopmaTopbl 6e30nacHoCT WAK Noj-
xojsliee yCTPONCTBO PasBA3KM.

OnuHa kabens mexay ncnbiTyeMbiM(1) nopTom(amun) 1 yCTPOCTBOM, NOAKIIOUEHHBIM K APYrOMY KOHLY
kabensa (AE Ha pucyHke 12). go/mkHa 6bITh:

- 20 m (NpegnoyTuTENbHAA ANMHA), UK

- camas KopoTkas gnvHa 6onee 10 M, KOTopytlo obecneynBaeT U3roTOBUTE b B 3apaHee U3roToBEHHbIX
Kabenax, MCnosb3yeMblX B peasibHblX yCTaHOBKaXx.

Ans kabeneii, gnMHa KOTOPbIX B COOTBETCTBMM CO cneundukalmeid nsrotosutensa npesbiwaet 10 m, nc-
nbiTaHnii He TpebyeTcs.

Kabenb mexgy VO n BcnomoratenbHbiM 060pyAoBaHneM A0/KeH 6biTb cobpaH B NeTAU C MAHUMASb-
HON MWHAYKTUBHOCTBLIO UM HaMOTaH Kak 6uunapHas KaTyllka U pacnosioXeH Ha U30/IMPOBaHHOI noacTaBske.

MpaBuna nogayn BbIGPOCOB HANPSXEHNS Ha 3KPAHUPOBAHHbIE INHUK:

a) npu 3aseM/IeHNN 3KPaHOB Ha 060MX KOHLAaX:

- VcnbiTaHe NPOBOAAT B COOTBETCTBMM C PUCYHKOM 12.
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NcnbiTaTeNbHbI ypoBeHb NpuknagbiBaldT K akpaHam. [pn 3TOM MCNONb3YIOT MOHOE CONPOTUBEHNEe
NCTOYHMKA reHepaTopa 2 OM u KoHaeHcaTop 18 mk® (cm. 6.2.3);

b) npu 3a3eMieHNn 3KPAHOB Ha OJHOM KOHLIe:

- MCMblTaHWe NpoBOAAT B COOTBETCTBMMU C 7.4 uimn 7.5 (CM. PUCYHOK 4). Tak Kak aKpaH He faeT HuUKaKoi
3alUTbl OT BbIGPOCOB HANPSXXEHUSA, BbI3BAHHbIX MArHUTHbLIMWU NOMAMMU.

NMpumeyaHue 2— B3aTom cnyyaB UcMbITaHMe Ha BO3AeliCTBME BbIGPOCA HAMPSHKEHWSI HE NMPYMEHSIIOT K 3KpaHy.

Ansa NO, He umeroLlwero MeTaa/imy4ecknux Koprnycos, UMMy/bC NoJarT HenocpeacTBEHHO Ha 3KpaHUpo-
BaHHbI Kabenb co CTOpoHbI NO.

BowoHuipusnnnm4 BuicravHb I pUpCAnMTbHB I
TPOHCCIOPUITCP UM PETROIACTIIO TPBHOCHOPMIOP HLLI YCTPONCTBO
FLmEﬂ\A ——T

[Lonyctumo, 4to6bl NuTaHne k VIO n/unm BcnomoraTeilbHOMy 060pyA0BaHWi0 NoAaBasioch Yepes yCTPoiCcTBO pas-
BA3KW. a He Yyepes NokKasaHHbI M30MpYLLMiA TpaHcdhopMaTtop. B aTom ciyyaB 3alumtHoe 3asemseHne VO He Jo/mMKHO
6bITb NOAKIOYEHO K YCTPONCTBY Pas3BA3KU.

MO c nuTaHnem OT CeTV MOCTOSHHOTO ToKa W/Wnu BCromoratesibHoe 060pyfoBaHve AOMKHbI ObiTb MOAKIIOYEHbI
yepes yCTpoiicTBa pas3Bsa3ku.

B cnyyae He06X0AUMOCTY M301ALMM BCIOMOraTelbHoro 060py0BaHys OT MMMy bCHbIX NEPerpy3ok NogKIYeHne
K 3eM/ie Ha CTOpPOHEe BcnomoraTtesisHoro 060py/L0BaHNs UCTILITYEMOro Kabesnsi MOXET GbITb JOCTUTHYTO NyTeM MOoAK/IoYe-
HWA HEMOCPeACTBEHHO K 3KpaHy pasbema, a He K Laccu BCoMoraTenbHoro 06opyaosaHvs. Tam. rae TpebyeTcs AONOoMHU-
TenbHas U30naumua 1 kabenb INOKET O6bITb NPOANEH 6e3 yLlep6a A5t LLeNOCTHOCTM 3KpaHa (HanpumMep, ¢ UCNosb3oBaHUeEM
KOaKCMasIbHOro LIMIMHAPUYECKOrO COEAVHUTENS UMW SKPAHMPOBAHHOTO kabenbHoro coeanHuTens Ethernet), coeguHenve
C 3emneli MOXeT 6bITb BbINOMIHEHO K 3KpaHy YAJMHAOLWEro coegnHutens. B atom cnyvae anvHa kabensi usmepsietcs
mexgy VIO v coegunnTenem, a He mexay VIO 1 BcnomorartesibHbIM 060pyoBaHveM. [iimHa kabens mexay coeguHuTeneM
1 BCNoMoraTesibHbIM 060pyJ0BaHNEM HE MMEET PEeLLAtLLEro 3HaAUEHUs.

PucyHok 12 — lMpuMep vcnbITaTesIbHON YCTaHOBKM /15 MOAAYM BbIGPOCOB HAMPSHKEHUS
B 3KPaHNPOBaHHbIE JIMHUM

8 lMpoueaypa ucnbiTaHuA

8.1 O6wune nonoxeHnsa

Mpoueaypa ucnbiTaHUs BkAOUYaeT B cebs:

npoBepkKy UcnbiTaTeNbHON annapaTtypbl B COOTBETCTBUMN C 7.2;
co3jaHne HopMasbHbIX 1abopaTOPHbIX YCI0BUIA;

- NnoATBepXAeHne npaBuibHOW paboTbl UNO;

BbIMOSTHEHWE NCMbITAHWIA;

- OLeHKy pe3ynbTaToB UCMbITaHWii (cMm. pasgen 9).
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8.2 HopmanbHble ycnoBusa B ucnolTaTeNbHoOn nabopatopumn

8.2.1 Knumatuyeckue ycriosus

Ecnv nHoe He ycTaHOB/IEHO B 06LW WX CTaHAapTax, cTaHAapTax Ha rpynny of4HOPOAHOWR NPOAYKUUWU Uan
cTaHjapTax Ha NpoAykuuio, KaMMaTtnyeckue ycrnosusi B nabopatopun Ao/HKHbI COOTBETCTBOBATb BCEM Mpe-
[efIbHbIM 3HAYeHUAM, YCTaHOB/IEHHbIM COOTBETCTBYOLWUMU N3roTOBUTENAMN ANA PYHKLMOHMPoBaHMA LNO u
ncnblTaTesnbHOro 060py0BaHuUsA.

McnbiTaHna He NPoOBOAAT, €C/IM OTHOCUTE IbHAsA BNaXHOCTb HACTO/IbKO BbICOKA, YTOObI Bbl3BaTh 06pas3o-
BaHue koHgeHcarta Ha MO unu ncneitateslbHOM 060pyJ0BaHUN.

8.2.2 DneKkTpoMarHuTHbie yCcnoBus

OneKTpoMarHuTHble ycrnoeus B nabopaTtopun AO/MKHbI 6biTb TakMMu, YTOObI rapaHTMpoBaTb NpaBu/ib-
Hyto pa6oTy VO 1 He BAMATL Ha pe3y/bTaTbl UCMbITAHUNA.

8.3 lMpoBepeHue ncnbliTaHui

MpoBepka AonxHa 6blITb 06A3aTeNbHON. MPeanoYTUTEIbHO NPOBOAUTL NPOBEPKY NMepes UChbiTaHneM
(cm. 7.2).

McnbiTaHne cnepyeT NpoBOANTbL B COOTBETCTBMM C MIAHOM UCMNbITAHUS, KOTOPbI/ J0MXEH XapaKkTepuso-
BaTb MCMbITATE/IbHYI YCTAHOBKY, B TOM YuUC/e:

- MCnblTaTeNbHbIA YPOBEHb:

- KO/IMYeCTBO MMNYNbCOB (4N KaXA0N Luenu cesa3n);

- KO/IMYeCcTBO BbIGPOCOB HaNPsHKEHUs yka3aHOo HUXe, eC/IM UHOe He YCTaHOBJIEHO B COOTBETCTBYHOLEM
cTaHpapre:

1) ANA NOPTOB NMUTAHUA NOCTOSIHHOTO TOKA UM COEAMHUTENbHbIX TMHUA — MNATb NONOXUTENbHbLIX U NATbL
oTpULaTenbHbIX BBIGPOCOB HaNPsXXeHUs,

1) AN NOPTOB NUTAHUA NEPEMEHHOr0 TOKa — NSATb MOMIOXMUTE/bHbIX U NATb OTPULATEIbHbIX UMNYLCOB,
npu 0. 90, 180 1 270° Kaxablii;

- WHTepBan BpeMeHW Mexay nocriefoBaTesibHbIMW UMMyAbcaMmu: 1 MUH AN MeHee;

- npeacTaBuUTesIbHbIE YCI0BMA akcnayatauum NO;

- noptbl MO gna ucnbiTaHns.

MopTbl 3neKTpoNMTaHUs (NepemMeHHOro UM NOCTOSIHHOTO TOKa) MOTYT 6bITb BXOAHBIMU UMW BbIXO4HbLIMU
nopramu.

Mofaya BbIGPOCOB HaANPSXEHUA Ha BbIXOAHbIE NOPTbl PEKOMEHAYETCS B NPUMEHEHUAX, r4e BO3MOXHO
NPOHUKHOBEHNE BbIGPOCOB HanpsxxeHuss B IO yepes3 3TW BbIXOAHbIE MOPThI (HANpUMeEp, NpU NepekniYeHun
Harpy3ok c 601bWKUM NOTpebeHNEM IHEeprun).

Mpu ucnbiTaHMn 3-hasHbiX CUCTEM CUHXPOHM3aL NS (Da30BbIX YINI0B A0/KHA OCYLLECTBNATLCA U3 TON Xe
UCNbITYEMOW NMHNW, HANPUMEpP B Cllydae NPUIoXeHNs BbIGPOCOB HanpshxeHus mexay L2 u L3 ans cuHXpoHu-
3auun hasoBoOro yrna fo/HKHO 6biTh B3SITO HanpshkeHne mexay L2 n Z.3.

CUHXPOHU3aLMI0 HE NPUMEHSAIOT B C/lydae OTCYTCTBUS HaNpsXeHUs NUTaKLWen ceTn Mexay CBA3aHHbI-
MU IMHUAMU, HAaNpUMep Mexay HelTpasbHbIM NPOBOLHMKOM M 3alMTHLIM 3a3eM/IeHMeM B cuctemax pacnpe-
feneHus aHeprum TN-S. B aToM cnyyae NpMMeEHSAIOT NATb NOMOXUTENbHbLIX MMNY/IbCOB U NATb OTPULLATENbHbIX
UMNYNbCOB.

BbI6GpPOCHI HANPAXEHWUS He NPUKNaAbIBalOT K NnopTam BBOAA/BbIBOAA HU3KOIO0 HaNpPsHXXeHUs NOCTOSAHHOIO
Toka (s 60 B), korga BTOpUYHbIe Lenu (M30/1MPOBaHHbIE OT CeT MEepPEMEHHOr0 TOKa) He MoABEPXeHbl nepe-
XOAHbIM MepeHanpsxeHnam (To eCcTb ABMIAOTCA HAAEXHO 3a3eMJ/IEHHbIMU N UMEIT EMKOCTHYI0 (hunbTpaLuio
npu nynbcauumn oT nuka 4o nuka meHee 10 % NOCTOSIHHOW cocTaBAsOLLE).

MpumeuaHne 1— B cnyyae HaIMUNSA HECKOIbKMX OAMHAKOBBIX Lieneii npeacTaBuTe/bHble UCTIbITaHNs BbiGpaH-
HOTO Ko/IM4ecTBa Liesieil MoryT 6bITb AOCTATOUHBIMU.

Ecnu ucnbiTaHve npu YacToTe NOBTOPeHWst 6onee 0fHOrO B MUHYTY Bbi3blBaeT OTKasbl, & UCMbITaHWS NpW YacToTe
O[JHO B MUHYTY — HET. UCMbITAHWE C YACTOTOW OHO B MUHYTY UMEET NPENMYLLECTBO.

MpumMeuaHue 2— KOMUTETLI MO NPOAYKLMN MOTYT BbIGPATL pasinyHble (hasoBbie YIilbl, & TAKKE YBENUUNTL Win
YMEHBLUNTb KONINYECTBO BbIGPOCOB HAMPSHKEHUS Ha dhasy, eC/IM 3TO MPUMEHNUMO AJ1s1 KOHKPETHOM NPOAYKLMU.

MpumeyaHue 3— BOMBLUIMHCTBO 3aALMUTHBIX YCTPOCTB O6LLErO NPUMEHEHNSI UMEIOT OFrpaHYeHHbIE BO3MOX-
HOCTW NO CpeAHell MOLLHOCTH, AaXe ecnn UX NMKOBas MOLHOCTb MM NUMKOBas BO3MOXHOCTb 06paboTku aHepruun
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No3BOSISIET BbILEPXKMBATL GO/bLIME 3HAUYEHUS ToKa. TakuM 06pas3oM, BpeMsi Mexzay ABYMsi BbIGpocaMu HanpshkeHus 3a-
BUCUT OT BCTPOEHHBIX YCTPOWCTB 3awuThl MO.

MpumeuyaHne 4 — [lononHUTeNbHAA MHOPMaLMA O NPUMEHEHUW UCTbITaHW npuBegeHa B C.2.

Mpy UCNbITAHUN «NPOBOL — 3EMAA» SINHWUWN UCMbITbIBAKT UHAMBMAYANIbHO U NOC/NEeAOBaTE/IbHO, €C/n
HeT gpyrux TpeboBaHunii.

Mpoueaypa ucnbiTaHNA [O/MKHA TakKe YUuTbiBaTb HeNMHeliHbie BOofibTamnepHble xapaktepuctukn UO.
Mo3ToMy A0/KHbI 6bITb NPOBEAEHbI UCNBITAHUS NPU BCEX 6ONEE HU3KUX UCMbITATENbHbIX YPOBHAX (CM. Tabnu-
uy 1). BkAtoYasa BbIGpaHHbIN YPOBEHb UCMNbITAHWIA.

9 OueHka pe3ynbTaToB MUCMNbITaHWUI

PesynbTaTtbl UCMbITAHWI [OMKHBI 6bITh KNACCUMULMPOBAHbI C TOUYKM 3PEHNSI NpeKpaLeHna BbINO/THEHNA
OYHKLUN NN yXyaLeHns Kadectsa YHKUMOHUMpoBaHusa VO B cpaBHEHUM C YPOBHEM kayecTBa (PYHKLUOHU-
poBaHus. onpeAeneHHbIM ero N3roToBUTENIEM, 3aKa34MKOM UCNbITAHUSA WU COrMacoBaHHbIM MeXay U3roToBu-
Tenem u nokynatenem nNpoayKuuu.

PekomeHpyeTca cnegyowan knaccugukaumnsa:

A — HOpManbHoe KayecTBO (DYHKLMOHUPOBAHUA B Npefenax, yCTaHOBMEHHbIX U3rOTOBUTENEM, 3aKa3uun-
KOM MCNbITAHWA UAW NOKynaTenem;

B — BpemMeHHOe npekpaleHne BbIMOSHEHNUS PYHKUUN NN yXyAleHne KkayecTBa MYHKLMOHUPOBAHUS,
KOTOpble ncyesalT Nnocne npekpaweHns Bo3AeincTBnsa noMmex, C BOCCTAHOB/IEHNEM HOPMaNbHOTO (PYHKLMOHNU-
posaHus NO 6e3 BMellaTenbcTBa oneparopa:

C — BpeMeHHoe npekpaLeHne BbIMOSHEHNSA PYHKUUN AN yXy[LleHne KkavyecTsa (PyHKLMOHMpPOBaHUS,
KOpPPeKLMa KOTopbIX TpebyeT BMelaTenbLCcTBa oneparopa:

D — npekpallieHue BbINOHEHNA PYHKLUN UK yXyAleHne KkadyecTsa (YHKUMOHUPOBAHUSA, KOTOPble He
ABNAIOTCA BOCCTAHABIMBAEMbIMU 13-32 NOBPEXAEHUA 060pyA0BaHUA (KOMNOHEHTOB), HAPYLLIEHUSA NPpOrpamMmm-
HOro obecneyeHnsa UM NOTepu faHHbIX.

B fOKyMeHTauum n3rotoBuTensa MoryT 6biTb yCTaHOB/EHbI BO3AeNcTBUA Ha NO. KoTopble MOryT paccma-
TPUBAaTbCA KakK He3HauyuTesNbHble W, criefoBaTeNbHO, JOMNYCTUMbIE.

JaHHaa knaccudpukauma moxeTt 6bITb MCNOMb30BaHa B KaYeCcTBe PyKOBOACTBA NPWU onpefeneHun Kpu-
TepueB KavyecTBa (PYHKLMOHUPOBAHUSA TEXHUYECKMMUN KOMUTETaMWu, OTBETCTBEHHbIMW 3a pa3paboTky 06l mnx
cTaHAapToB, CTaHAAPTOB Ha NPOAYKLMIO U Fpynnbl OAHOPOAHOW NPOAYKUUN, UK B KAYECTBE OCHOBbI ANA CO-
rnaweHnsa o KpUTepusax Kavyectsa MPYHKLMOHUPOBAHNA MeXAy U3roToBUTENEM U NoKynaTenem, ecsn, Hanpu-
Mep. He cylecTByeT NPUMEHMMOro obLero ctaHaapTa, ctaHgapTa Ha NpoAyKUUIo WanM ctaHgapra Ha rpynny
OfHOPOAHONM NPOAYKUNN.

O6opyaoBaHne He AO/HKHO CTaTb OMACHbIM AN Hebe3onacHbIM B pe3ynbTare NPoBefeHUs UCNbITaHWi.

10 lNpoToKon ucnbiTaHui

MpoTokoN ucnblTaHWii AO/MKEH coAepXaTb BCe CBeAeHUs, HeobXxoanMble AN BOCNPOU3BEAEHUSA UCMbI-
TaHuA. B yacTHOCTU, AO/KHO BbITb OTPaXKEHO Creayloliee:

- MYHKTbI, yCTAHOB/IEHHbIE B M/laHe WCMbITaHWI, Kak yka3aHo B pasgene 8;

- ngeHtTudukaymsa MO n nwboro cBA3aHHOIO C HUM 060pPyAOBaHMA, HanpuMmep Toprosas mapka, Tun
npoAyKunn, cepuitHbiii HOMep:

- ngeHTudmKayna ucnoiTaTenbHOro obopyaosaHnsa, HanpuMep TOprosas Mapka, TUM NPoAyKuuu, ce-
pUiiHbI HOMep;

- no6ble ocobble yc10BNS 06CTAHOBKM, B KOTOPOI NPOBEAEHO UCMbITaHNE, HANMPUMEP 3KpaHNpOBaHHOE
nometlyeHue;

- nobble ocobble ycnoBus, HeobxoAnMble ANA NPOBEAEHUSA UCTbITaAHUS;

- pucyHok u/unm potorpadmm ucneiTaTeNbHON ycTaHOBKM M pacnonioxexusa VO:

- ypOBeHb kayecTBa (hyHKLMOHNPOBAHNS, YCTAHOB/IEHHbI U3rOTOBUTENIEM, 3aKa3UMKOM UCMbITAHUA UK
nokynaTesnewm;

- KpUTepuii kavecTBa (PYHKLMOHMPOBAHUSA, YCTAHOB/IEHHbI B o6LLeM cTaHfapTe, cTaHAapTe Ha npo-
AYKUMIO NN B CTaHZapTe Ha rpynny ofHOPOAHOW NPOAyKLUN:
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- no6ble Bo3geiicTBuA Ha VIO npu ncnbiTaHun, HabngaeMbsle BO BpeMS UAKN Noc/e npekpalyeHns Bos-
AecTBUA NOMEXM, U AINTENbHOCTb HabNAEHNS 3TUX BO3A4EACTBUIA:

- BCe TUMbl Kabenei, KoTopble 6GbI/IN UCMbITaHbI, B TOM YKUC/e UX A/INHBI, a Takxe NopT uHTepdeiica NO.
K KOTOPOMY OHM 6bININ MOAKAIOYEHbI;

- 060CHOBaHMe peleHns KCOOTBETCTBYeT/He COOTBeTCTBYeT» (OCHOBaHHOE Ha KpuTepuu KavecTBa
hYHKLMOHNPOBAHWA, YCTAHOBNEHHOM B 00OWeM cTaHgapTe, cTaHgapTe Ha NPOAYKUMIO WAW B CTaHAapTe Ha
rpynny of4HOPOAHOW NPOAYKUWMW, UK B COrNalleHnn Mexay N3rotoButesnem v nokynatenem);

- No6ble 0cobble YCNOBUA WCNOMb30BaHUA, HanpuMmep ANvHa AW Tun kabens, akpaHupoBaHue wuAn
3as3emneHune, uan ycnosua yHkunoHmposaHma VNO. KoTopble HE06X0AUMbI AN LOCTUXEHUA COOTBETCTBUA
TpeboBaHuAM;

- ucnblTatenbHas koHdurypaums (annapatHoe obecneyeHue), B TOM 4YuUCne WUCNONb3yeMblli MeTof
cBA3Y;

- ucnblTaTenbHas KoHdUrypauus (nporpammHoe obecneveHuve).
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MpunoxexHne A
(cnpaBoyHoe)

NcnbiTaHna Ha BO3AeNCTBUE BbIGPOCOB HAaNPSXXEHUs HAa HapyXHble
HE3KpPaHWPOBAaHHbLIE CUMMETPUUYHbIE IMHUW CBA3MW, NpefHa3HauYeHHble A1 COefUHEHUSA
WMPOKO pacnpefeneHHbiX CUCTEM

A.1l O6uwme nonoxeHUs

Mpu MCnbITaHAN CUMMETPUYHBIX SIMHWUIA CBS3W, KOTOPble NMpeAHasHaueHbl 4151 NPSMOTro NOAKIOYEHUA K HapyXHbIM
CETAM 3/1eKTPOCBA3N [Hanpumep, KOMMYTUPYEMbIM TEIEKOMMYHUKALIMOHHBLIM CETAM 06Lero nosb3osanus (PSTN)], cur-
Han 1,2/50—8/20 MKC He MOXeT ObITb MoAXOAALMM. HapyXHble TeNekOMMYHVKaLMOHHbIE CETW, Kak NpaBuio, UMeLT
[NHbI kabeneii cebiwe 300 M 1 MOTYT 6bITb MHOFOKM/IOMETPOBBLIMM B ANMHY. B pe3ynbTaTe NpupoAbl 3TUX CeTeld curHan
10/700—5/320 mKc siBnsieTcs 6onee npefcTaBuTeNbHbIM 4151 (haKTUHECKUX BbIBPOCOB HANPSHXKEHWS, BO3HUKAIOLLX B 3TOM
061acT. B HaCTOALLEM NPUIOXEHUW ONpejenieHbl MeTOAbl UCTIbITaHWIA U XapakTepUCTVKN reHepartopa /15 UCTbITaHUsA C
ncnonb3oBaHnem reHeparopa 10/700—5/320 mkc.

MexayropofHble HapyxHble CETU 0ObIYHO WUCMOb3YIOT HEKOTOPYIO (hOPMY NEPBUYHON 3aluThl, Korga kabenm Bxo-
[ST B 34aHna uam B kopryca obopyAosaHust. [Jns obecneveHns npasubHON paboTbl UCMLITYEMOro nopTa Heo6xoAnMmMo
yunTbIBaTb BUSIHME 3TOV NEPBUYHON 3aluTbl. VcnblTaHne cnegyeT NpoBOAUTb C NpefHa3HauYeHHOV NepBUYHON 3aLLUTON
TaK. YTobbl KOOPAMHALMA MeXay MepBUYHON M N06OI BTOPUYHO 3awmToii BHYTpM VIO morna 6biTe npoBepeHa. Ecnn
TOYHbIE XapaKTepUCTUKN NEePBUYHON 3alLWTbl HE MOTYT KOHTPO/IMPOBATLCS, KOMUTETbI MO NPOAYKLMM MOrYT onpefensTb
pas/inyHble UCMbITaTe/IbHbIE YPOBHU, KOTOPbIE [O/KHbI ObITb OLEHEHbI C YCTaHOBKOM 1 6€3 YCTaHOBKM NepBUYHON 3allmn-
Tbl. Bonee noapobHas nHopmaLuua 06 aTom siBneHun npusefeHa B ITU-T K.44.

A.2 Komb6buHMpOoBaHHbI reHepaTop BbI6pocoB 10/700 MKc

A.2.1 XapakTepucTuku reHeparopa

HacToswuumii reHepaTop npefgHasHaveH A1 reHepauum UMnynbLCcoB, UMEeLUX ANNTeNbHOCTb:

- (hpoHTa HanpshkeHUsa Xo0cToro xoga 10 MKC:

- MMMyNbca HanpskeHrsa XonocToro xoga 700 MKC:

- (hpOoHTa TOKa NPV KOPOTKOM 3aMbIKaHUN BbIXOJa 5 MKC:

- MMMyNbca ToKa Npy KOPOTKOM 3amblkaHnn Bbixofa 320 MKC.

YnpolieHHasa cxema reHeparopa npvisefieHa Ha pucyHke A.1.

3HayeHUs pas/IMyHbIX 3/IEMEHTOB BbIOMPAIOT TakuM 06pa3oM, YTOObl reHepaTop hOPMMPOBaUT BbilLeyka3aHHbI
NMnNynbC.

Swfcrfi

U — MCTOYHUK BLICOKOTO HanpsxeHna. Rc — 3apafHblii pe3ncTop: Ca— HakonNWTenbHbIil KOHAEHCATOP;
RXx— pe3ucTopsl, hopmupyouwne popmMy nmnynbca: RT — pes3nctop, cornacyloumnit NonHoe conpoTUBNeHune:
KOHJeHcaTop, (hopMupy WUl Bpema HapacTaHua. Switch — Bbikno4aTenb:
Switch S, — BblkntoYaTeNb, 3aMblKaeMblii NP UCMNONbL30BAHNN BHEWHUX COTNACYOLULNX PE3NCTOPOB

PucyHok A.1 — YnpoLueHHas cxema KOM6VYHMPOBaHHOrO reHepaTopa Bbl6pocos (10/700—5/320 Mkc)
OTHOLLIEHWe NWUKOBOIO BbIXOAHOIO HaMPSHKEHWUS XONOCTOrO X0A4a K MMKOBOMY 3HAUYEHMIO TOKA KOPOTKOro 3aMblKaHUs
L1 OHOTO U TOTO e BbIXOAHOrO MopTa reHepaTopa KOMOGUHUPOBAHHBIX MMMY/IbCOB [O/MKHO paccMaTpuBaTbCs B Kade-

cTBe 3(PheKTUBHOIO BbIXOAHOMO MOJSIHOTO CONPOTUB/IEHMS.
[n9 yKa3aHHOrO reHepaTopa 3T0 OTHOLLEHUE onpesensieT aPEKTUBHOE BbIXOAHOE NOJHOe conpoTueneHve 40 OM.
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A.2.2 Pabouune xapakTepucTukn reHeparopa

MonsipHOCTb NOJIOXUTENbHAS U OTpULATEIbHAs

YacroTa cfiefoBaHus UMMy bCoB 1 pa3 B MAHYTY U/ Yale

MnKoBOE BbIXOAHOE HaNMPSHKEHME B PEXMME XO/I0CTOrO Xo4a  peryivpyemMoe B AuanasoHe oT 0,5 kB go TpeGyemoro
UCMbITATE/NILHOTO YPOBHS!

dopma nmnysbca HanpsXKeHns cM. Tabnuuy A. 11 pycyHok A.2
Jlonyck yCTaHOBKM BbIXOAHOMO HaNpsXxeHns cm.Tabnuuy A.2
BbIXOAHON NMKOBBIV TOK B PEXUME KOPOTKOrO 3aMblKaHUs B 3aBVICUMOCTMN OT YCTAHOB/IEHHOIO MUKOBOIO HaMpshXeHns
(cm. Tabnuubl A.1nA.2)
Jlonyck yCcTaHOBKM BbIXOAHOIO TOKa B PeXVMe KOPOTKOro cMm.TabnuuyA.2
3aMblKaHna
MpumeuyaHne — IDddekTMBHOE BbIXOLHOE CONPOTVBIEHWE, Kak NPaBuIo, BK/IHOYAET COMPOTUBNEHWSI BHY-

TpeHHnx 15 Om (Rmy) n 25 Om (R,”) pe3ucTopoB. Pe3nctopbl RIU MOryT 6biTh UCK/IKOUEHbI, BK/IKOUEHb! NapaiensHo
WM KOPOTKO3aMKHYTbl U 3aMEHEHbI BHELLHUMUW Pe3ncTopamu CBA3U Npu UCMOMb30BaHUN /151 MHOTOKPATHbIX COeANHEHWI
(cm. pucyHok A.1).

YOoOH3pNenuK3exHHo#

[OnutenbHocTb opoHTa: Tf = 1,67- I = 10 mKc + 30 %.
OnutensHocTb: Td = Tw =700 Mkc + 20 %.

PucyHok A.2 — dopma HanpshkeHus xonocTtoro xoga (10.700 Mkc)

Ir mcpbbiBAUPBPTI

LnuTtenbHocTb dpoHTa: Tf = 1,25- IT=5 MKC + 20 %.
LnntenbHocTb: Td = Tw= 320 mKc + 20 %.

PucyHok A.3 — ®opma nmnynbca Toka KopoTKoro 3ambikaHus (5/320 Mkc)

26



FOCT IEC 61000-4-5—2017

Ta6nunya Al — OnpepeneHus napameTpos curHana 10/700 n 5/320 mkc

[nvTensHocTb ¢hpoHTa. [nvTensHocTb,
Y KC Y KC
HanpseHne xonoctoro xoga 10 + 30% 700 +20 %
TOK KOPOTKOr0 3aMblKaHus 5+£20% 320+20 %

Tabnwu ya A.2 — CooTHOLWeEHNEe Me»ay NMUKOBbIM 3HAYEHNEM HAaNPSHXKEHUA XON0CTOro Xo4a 1 NUKOBbIM 3HAYeHNEM Toka
KOPOTKOro 3aMblKaHUA

MnkoBoe HanpshkeHve a pexxme xonoctoro xoga 1 10 % MnKOBbIi TOK O peX1Me KOPOTKOro 3amblkaHus © 10 %
Ha BbIxofe reHeparopa. kB Ha BbIXofe reHeparopa. A
0.5 125
1.0 25
2.0 50
4.0 100
MpumeyaHne — MakcuManbHblii TOK KOPOTKOTO 3aMblKaHUsA U3MepSeTCs NpyU Pa3oMKHYTOM koye S, Ha pu-
cyHke A.1

lMrnKoBOe Hanps)XeHue X0/10CTOro XoAa W MUKOBbIA TOK KOPOTKOTO 3aMblKaHUSA U3MEPSI0T C OANHAKOBLIMU YCTaHO-
BOYHbLIMU NapameTpamMu reHeparopa.

A.2.3 Kannbposka reHepatopa

[ns TOro 4to6bl pe3ynbTaTbl UCMLITAHWIA C Pa3NIUYHBIMKU reHepaTopaMu GblNn CPaBHUMbIMW, TEHEpPAaTop AO/HKEeH
6bITb NEPUOAMYECKN OTKaNMGpoBaH. 118 3TOro NPOBOAAT CAefyloLyto npoleaypy, Heo6Xo4UMYI0 A4NA U3MEePeHNs 0CHOB-
HbIX XapaKkTepucTuk rereparopa.

Bbixog reHepartopa [0/KeH ObiTb MOAK/MOYEH K U3MEPUTENbHOWM cucTemMe C AOCTATOYHONM LWWPWHOW NOMNOCHI MPo-
nycKaHWs, AOCTATOYHbIMY BO3MOXHOCTSIMU MO HANPSHKEHUIO W TOKY /19 MOHUTOPMHIa XapakTepucTuk curHanos. B npu-
noxexuun E cogepxuntca nHdopmMmanmns o WUpUHe nosockl BbI6POCOB HaNpsXeHs.

Ecnun gna nsamepeHus Toka KOPOTKOro 3amblkaHWsA MCNOJb3YT TpaHcopmaTop Toka (MPOBHUK), OH AO/MKEH ObiTb
Bbl6paH Takum 06pa3om, 4TO6bl He NPOUCXOAMWIO HacblWeHne marHutonposoga. HuxHaa (MuHyc 3 aB) yrnosas yacrtota
npo6HMKa Ao/mMkHa 6bITb MeHee 10 Iy,

XapaKkTepucTuku reHepatopa Jo/HkHbl GbiTb M3MEPEHbl Kak NPU pa3oMKHYTON Lenu (Harpy3ka He meHee 10 kOm),
Tak 1 B yCNIOBUAX KOPOTKOrO 3aMblkaHua (Harpyska He 6onee 0.1 OM) Npu TOM Xe YCTaHOB/IEHHOM HanpshKeHWu.

Bce xapakTepucTvku, ykaszaHHble B A.2.2. 4O/KHbI YA0BNETBOPSATL Tpeb0oBaHMAM Ha BbIXOAE reHeparopa.

A.3 YcTpolicTBa cBsi3u/pa3Bsa3ku

A.3.1 O6wue NonoxeHns

B cuny xapakTepa nNpoBOAKMW, UCMNOMb3yEMOIi AN HEIKPAHNPOBAHHbIX HAPYXHbIX CUMMETPUYHbIX INHUI CBA3K (BU-
Tble napbl), CBA3b BCErAa OCYLLEeCTBSAIOT B CMH(A3HOM pexume. DnekTpuyeckas cxema CBA3W/pasBsA3kM nokasaHa Ha
pucyHke A.4.

CB#A3b C MOMOLLbI0 Pa3psALHUKOB ABNAETCA NPEeANOYTUTE/IbHBIM METO40M CBA3WN [/1 HE3KPaHUPOBAHHLIX CUMMeE-
TPUYHBIX HAPYXHbIX JIMHWI CBA3W, Kak Noka3aHO Ha pucyHke A.4. YCTPOINCTBO CBA3U Takxe BbINOMHAET 3ajadvy pasgene-
HUS Toka Bb6pOCa HanpsAXeHNs Ha HEeCKO/IbKO Nap B MHOTOXW/bHbIX kabensx. BHyTpeHHW cornacyioLuii pesuctop
(25 Om) 3ameHseTcsa BHewHUM Rc =25 Owm.

PekomeHfyeMble xapakTepucTukn YCP:

- MOJSIHOE conpoTuBieHne cBasn Rc = 25 OM Ha IMHMIO NIOC UMNeaHC paspAfHUKa;

- passfA3bliBatoLLlan KaTywka MHAYKTMBHOCTN L = 20 MIH.

Mpeanaraemble KOHCTPYKLMS N 3HAYEHUS 3eMeHToB YCP MOryT 6b1Tb HENPUTOAHbI 4151 BbICOKOCKOPOCTHbIX ceTel
(Hanpumep. DSL). nockonbKy Tpebyemas CKOpOCTb nepegayn gaHHbIX MOXET yXYALNTbCS.
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A.3.2 YcTpoiicTBa CBSA3U/pPa3BA3KM A5 HAPYXHbIX TNHUI CBSA3N

BHyTpeHHUi1 cornacyowmii pmucrop R (25 Om) 3ameHsieTcst BHeWHUM Rc = 25 Om.

MpumeuaHne 1— lMNokasaHHble ra3osble PaspAAHUKN MOTYT BbiTb 3aMEHEHbl CXeMOVi OrpaHNYeHns, Kak ykasa-
HO Ha pucyHke 9.

MpumevaHne 2 — Ecnu nopT Bcerga npefHasHavyeH Ans UCNosib30BaHNA C onpep,eneHHon I'IepBI/IHHO|7| 3aun-
TOW. ncnbiTaHve npoBoaAT c nemequﬁ 3au4m0|71 B Liensx obecneyeHns cornacoBaHns 3N1eMeHTOB 3aluThbl.

PucyHok A.4 — puMep UCMbITATEIbHON YCTAHOBKM A1 HEIKPAHMPOBAHHBIX HAPYXXHbLIX CUMMETPUUHbIX JINHUIA CBA3N:
CBfA3b «MPOBOAA — 3€M/Isf» Yepes rasoBble paspsgHUKM (MepBUYHAs 3alyMTa yCTaHOBIeHa)

A.4 Kanubposka YCP

M3mepeHus Npon3BoAAT C NPUIOXEHNEM UMNY/bCA K OLHOW nape cBA3W 3a 04uH pa3. MakcumanbHasa amnautyaa,
ONNTEeNbHOCTb (PPOHTA U A/INTENBHOCTb UMMY/bCA AO/MKHbI OblTb M3MEPEHbI A8 UMMY/IbCHOTO HanpshxeHus YCP B ycno-
BUSIX XO/IOCTOrO X0Za W TOKa B YC/IOBUSIX KOPOTKOTFO 3aMblKaHUS.

3HayeHns npueefeHbl B Tabnuue A.4.

BxoAbl ycTpolicTBa pa3Bsi3kM Ha CTOPOHE BCMOMOraTesibHoro o60pyAoBaHus AO/KHbI 6bITb 3akopoyeHbl Ha PE ans
N3MEePEHUSI UMMY/IbCHOTO HaNPSHXEeHWUSA N MMMY/IbCHOTO TOKa Ha BbIXOAHOM nopTe VO. BennynHa ocTaTo4yHOro HanpsxeHus
3aBUCUT OT TpeboBaHWii K 3aluTe BcnomoraTeslbHOro 060pyaoBaHns. NMo3TOMy HUKaKMX HOPM B HaCTOSILLEM cTaHzapTe
He ycTaHOB/IEHO.

Mpouecc kannbpoBkn NpuBeaeH B Tabnuue A.3.

Tab6nunuya A.3 — CeogHaa Tabnuua npouecca kanmb6poBkn YCP Ana HeaKpaHUPOBaHHbIX HAPYXHbIX CUMMETPUYHbBIX
NVHWIA cBA3M

CropoHa Bcnomoraresi-  CTopoHa UCTbITyemMoro

Castab Viameperne HOro o6opyaoBaHus obopyaoBaHus
BblI6pOC HanpsxeHns CuHasHbIl O6e NMHUKN 0AHOI Napsbl Bce ucnonb3yemble XonocToli XOf,
€O CTOPOHbI IO pexum. 3aMKHYTbl BMecTe. JINHWN 3aMKHYTbI O6e NuHUKN oaHoIA
OpHa napa — nkoBoe HanpsxeHue, Ha PE napbl COeANHEHbI
3emMnsa ANNTeNbHOCTb (OPOHTA, mexay coboii
ANMTeNbHOCTb Bbibpoca
BblI6pocC Toka co CTo- CviHbasHbIl O6e NMHUKN oAHOI Napsbl Bce ncnonb3lyemble O6e NnHMKN oAHON
poHbl IO pexum. 3aMKHYTbl BMecTe. JINHWUN 3aMKHYTbI napbl 3aMKHYTbl
OpHa napa — MrkoBoe HanpsaxeHue, Ha PE Ha PE
3eMns ANNTENbHOCTb (PPOHTA,
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OkoHuaHue Tabnuubl A.3

CropoHa Bcromorarte/ib- CTOpOHa MCMbITYEMOro

Costsb Viaveperive HOro obopyoBaHNs 060pyaoBaHus
OcTato4yHoe Hanps- CuHasHbIi O6€e NUHWUW OfHOW napbl XonocToli xof XonocToit xog
XEHWe CO CTOPOHbI pexum. 3aMKHYTbl BMecCTe.
BCMNOMOraTesibHoro OpHa napa — MukoBoe HanpsKkeHne
o6opyanoBaHus (c ane- 3emnsa

MeHTamMun 3aLLl|I/ITI>I)

Llenblo HacTosiLero npoyecca KannbpoBKU SIBASETCA NpoBepka Haa/exallero yHKLMOHMPOBAHUS KOMMNOHEHTOB,
HacbIWEeHNA pasBA3biBalOWMX gpoccesieli, pa3BasbiBaroLero aphekra ycTpoicTBa pasBsa3ku, Harpy3o4Hoi cnoco6HOCTU
no ToKy 1 ahpekTa cBA3M yCTpoiicTBa CBA3U. MeTof CBSI3W, ONUCAHHbIV B NPUBEAEHHbIX BblLLE MYHKTax, OkasbiBaeT BAUS-
HVe Ha hopMy MMNY/IbCOB HaNpPsXXeHUsi 1 Toka. MapameTpbl AN KaIMGPoBKM onpeaesieHbl B Tabnuue A.4.

Tabnunua A.4 — XapakTepucTukum nMnynbcos nepeHanpskeHns Ha MO nopTe YCP ANsi HE3KPAHUPOBAHHbIX HaPYXHbIX
CUMMETPUYHbLIX MUHWIA CBA3N

BbIxogHoe UTENbHOCTb UTENbHOCTb i
Hﬁl‘lpﬂ)lp('eHl/le Q{:?x%'\,cg ad poHTa L(lﬁanpﬂmeHme) Ha BL%(er AnarencHoCT, - [inuTentHocTb
MeTog, cBsizn reHeparo- VO YCP  IHanpskemue> T Mo ycpP Cbpofg%go") r (ngg)o/T”
pa B0 110%, 1.30%. 136%. 120%. A o
KB KB MKC MKC A MKe
CuHhasHbIi 4 4 8 250 145 3.2 250
pexum CD
1 napa
27,5 0m

a) Ans YCP 6onee 4eM c OfHOW napoii kaxpas napa [o/xHa 6blTb 0TKanM6GpoBaHa OTAENbHO, Kak OMMCaHOo B
Tabnuue A.3.

b>CBSi3b C MOMOLLbIO Fa30BbIX PA3PSAHNKOB, OrPaHUYUTENIbHBIX UM NAaBUHHbIX YCTPOWCTB AEMOHCTPUPYET He-
KOTOPbIN WYM nepeknoyeHns Ha opme umnynbca. Pabota ¢ MakcMMasbHO BO3MOXHbIM WMMY/IbCHLIM HaNpsXXeHnem
NO3BO/IUT CBECTU K MUHUMYMY B/INSIHWE LWyMa Ha pe3ynbTaTbl U3MepeHuid, pekoMeHayeTCa npeHe6peyb Wymamm nepe-
KMOYEHUs 4719 N3MEPEHU i BpeMeH (PPOHTOB 1 3HAYEHWI A/IMTENbHOCTY.

c| B Tabnuue npuBefeHbl 3Ha4YeHUA 47159 KOMOUHUPOBAHHOTO reHepaTopa BbIGPOCOB HaNPsXeHUsA ¢ naeanbHbIMU
3HaYeHuAMNU. Ecnn KOMOGUHVMPOBAHHLIV reHepaTop BbIOPOCOB MMEeT 3HAaYeHus napameTpoB, 6/M3kMe K AOMYCTUMbIM
3Ha4YeHNsAM, TO OTK/IOHEHMA napameTpoB YCP MOryT NnpuBoAWTb K reHeprupoBaHuio 3HaYeHuii 3a npeAenamMn Aonyckos
ANa kombuHauun «reHepatop/YCP».

A.5 WNcnbiTaTenbHas ycTaHoOBKa A4/15 BO3J4ECTBUA BbIGPOCOB HANPS)XXEHNA HA HapyXHble

HeaKpaHUpPOBaHHble CUMMETPUYHBIE IMHUWN CBA3MN

[N CUMMETPUYHbIX COEAUHUTENbHbIX IMHUIA N NNHWI CBSI3N (CM. PUCYHOK A.4) eMKOCTHbIi MeTog CBS3U 06bIYHO
He rnoxeT 6bITb NCNONb30BaH. B 3TOM cnyvyae CBS3b OCYLECTBAAETCSA C NOMOLLbIO ra3oBbIX paspsAgHUKOB. Mpu aToM uc-
nblTaTteflbHble YPOBHW HEe MOryT 6biTb YCTAHOB/IEHbI HUXE HaNpPsXKeHnsa cpabaTbiBaHNA paspsfHMKa CBA3M (HanpshkeHue
cpabaTbiBaHUA AN ra3oBOro paspsagHuKa ¢ HoMMHanbHbIM HanpshxeHmem 90 B coctaBnsieT okosno 300 B).

Jlo/mKHbI 6bITb PACCMOTPEHBI AiBE MUCMbITaTe/IbHbIE KOH(UTypauum:

a) A9 OLEHKN YPOBHSA YCTONYMBOCTM 060py0BaHNSA UCMbITaHWE [OMKHO GbiTb NPOBEAEHO TOJIbKO C BTOPUYHOIA 3a-
wmTol B MO € HU3KMM MUCMbITaTelbHbIM YpOBHEM, Hanpumep 0.5 nau 1 kB:

b) ANA OLEHKN YPOBHA YCTONYMBOCTU CUCTEMbI UCMbITAHWE AO/MKHO 6biTh BbINOMHEHO C AONONHUTENBHON NEpBUY-
Holi 3awmuToli Npy 60/1€ee BbICOKOM MCNbITaTe/IbHbIM YPOBHE, Hanpumep 2 unu 4 kB.

Ecnun He ykaszaHO UHOe, f/IMHA COeAUHNTENbHOW NMHUKM Mexay MO n YCP He fomkHa npesbiwatb 2 M.

CBA3b BCerga ocyLlecTBASAT B CMH(ha3HOM pexume: BCce NPOBOAHVKA OJHOBPEMEHHO OTHOCUTE/TIbHO OMOPHOTO 3a-
3eMneHnsa (CM puCcyHoK A.4).

MpuMmeuaHne — TPOBOAHUKM, HE NMOABEPraeMbIe UCTILITAHUAM, COEAVHSAIOT C 3EMJIEN C MOMOLLbIO YCTPOIiCTBa
CBf31, KOTOPOE HE B/IMSIET Ha NoJe3HbIi TpadvK AaHHbIX UCMLITYEMOro nopTa (Hanpumep, rasopaspsgHasi Tpy6ka).
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MpunoxeHne B
(cnpaBoyHoe)

Bbl60Op reHepaTopoB U UCMbITATEIbHbIX YPOBHEIA

B.1 O6wwne nonoxeHns

BbI60p ncnblTaTeNbHbIX YPOBHEN [0MKEH ObITb OCHOBAH Ha YCNOBUAX YCTAHOBKM 1 MOXET GblTb pernaMeHTpoBaH
B CTaHAapTax Ha NpoAyKLMI0 UIn Ha rpynny OAHOPOAHON NpoAyKuun. Ecnn ncnbiTaTenbHble YpOBHU HE OnpejeneHsbl, cie-
AyeT ncnonb3oBaTb Tabnuusl B.1 n B.2 BMecTe ¢ uHdopmaumeid, npuseaeHHol B C.3. 3T CBEAEHUA BKIOYEHbI TOMbKO
ANS WNNCTPaLUKM U He SIBNAIOTCA pekoMeHAdauuneli nnn Tpe6osaHmeM. 3HaveHUs BbiGpaHbl TONbKO B UAMIOCTPATUBHBIX
Lensax n He BblABUralOTCSA B KA4eCTBE HEKOTOPOW peKOMeHAYeMO NpPakTuKu.

B.2 Knaccudukaymnsa o6¢cTaHOBKMN

Knacc 0: xopoluo 3almiieHHas anekTpuyeckas o6cTaHOBKa, 4acTo B CneuvasbHOM NOMELLEHNN.

Knacc 1: 4yacTM4HO 3alyuiieHHas anekTpuyeckas obctaHoBka.

Knacc 2. anekTpuueckas o6CcTaHOBKa, B KOTOPOI Kabenn XopoLwo pasfdeneHbl, faxe Ha KOPOTKAX ydacTKax.

Knacc 3: anekTpuyeckas o6CTaHOBKa, B KOTOPOI kabenn NponoXeHsbl NapannenbHo.

Knacc 4: anektpuyeckas o6cTaHoOBKa, B KOTOPOI COEANHUTESbHbIE IMHUN MPOJIOXKEHbI Kak HapyXHble kabenu co-
BMECTHO C CU0BbIMU Kabensamu, n kabenu Ucnonb3yoT Kak A5 3NEKTPOHHbIX, TakK 1 ANS 3NeKTPUYECKUX Lenei.

Knacc 5: anekTpuyeckas o6cTaHOBKa A5 3/1€KTPOHHOIO 060py0BaHUSA, NMOAKIOUYEHHOTO K kabensim CBA3N U BO3-
AYWHBIM NIMHUAM 3nekTponepeAay B ManoHace/leHHOM paiioHe.

Knacc x: ocobble ycnoBus, ykazaHHble B TEXHUYECKOM OMUCaHUN U3aenus.

[ns Toro 4to6LI NPOAEMOHCTPMPOBATL YCTONYMBOCTb HA YPOBHE CUCTEMbI, AO/KHbI OblTb NPUHATBLI JONOMHUTE b-
Hble Mepbl, OTHOCALMECH K peasibHbIM YC/IOBUAM YCTAHOBKM, HaNnpumep nepsuyHas 3awuta. lononHutensHas mHdop-
Mauusa npusegeHa B npunoxeHun C.

B.3 OnpegenexHve TMnos NopToB

BHyTpMCUCTEMHbIN NOPT:

- NOPT COeAUHEH C NopTaMu B TOW Xe cucTeme.

BHyTpeHHwuii nopT:

- NOAK/OYEH TONbKO K kabensam B TOM Xe 3[4aHnu:

- NOpT He NpegHasHayeH AN NpefocTaBfeHNs Takux ycayr, KoTopble MoryT Tpe6oBaTb HeENocpeCcTBEHHOro Noja-
K/TIOYEHUST K HapyXHOI CBSA3W;

- NOPT ranbBaHN4Yeckn He COeMHeH C Kabenem, KOTOpbIi BbIXOAWUT M3 34aHNSA C NOMOLL b0 APYroro o60pyaoBaHns
(Hanpumep, yepes pasBeTBUTESb).

BHeLwwHWiA nopT:

- MOPT NpefHasHa4veH ANA NOAKIIOYEHNA HEMOCPEACTBEHHO K IMHAW, BbIXOAALEN U3 34aHUS;

- MOPT UMeeT rasibBaHNyeckoe coefnHeHne c kabenem, KOTOPbIA BbIXOAUT U3 34aHUSI C MOMOLLbIO Apyroro o6opy-
[OBaHNs (HanpvMep, Yepes pas3BeTBUTENb).

B.4 Tunbl reHepaTopoB U BbIGPOCOB

Bbi6pochl HanpshxeHus (M reHepaTopbl) COOTHOCATCA C pas/IMYHbIMK Knaccamu cnegyowum o6pasom:

- knaccbl oT 1 g0 5: 1.2/50 MKc (8/20 MKC) — AN NOPTOB 3N1EKTPONUTAHUSA, KOPOTKUX CUFHAbHbIX Lenei/nMHni n
nokanbHbIX ceTeli (Hanpumep. Ethernet, Token Ring 1 T. A.) 1 aHaNOTMYHbIX CETEW:

- knaccbl oT 4 Ao 5: 10/700 mMkc (5/320 MKC) — AN CUMMETPUYHBIX NIVMHUIA CBA3MW, NpeAHa3HAYEHHbIX A1 coefnHe-
HUA LIMPOKO pacnpeeneHHblX CUCTEM C MOMOLLbI0 Takux CPefCTB, Kak NpsAMoe NOAKII0YEHNE K MHOrOMNo/1b30BaTeIbCKUM
TEeNIeKOMMYHUKALMOHHbIM CETAM [Hanpumep, KOMMYTUPYEeMbIM TefeKOMMYHWKALMOHHbIM CEeTAM 06Lero nosb3oBaHus
(PSTN), undpoBbIM aboOHEHTCKUM NMHUSAM (XDSL) v T. 4.]; ANUHA NUHKIA 06blYHO cocTaBnsieT 6onee 300 m.

MonHoe conpoTUBNEHNE UCTOYHMKA [O/MKHO ObiTb TAKUM, Kak NOKa3aHO Ha PUCYHKax COOTBETCTBYHOLMX UCMbITA-
TeNbHbIX YCTaHOBOK.
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Ta6nuua B.1 — lMopTbl 31eKTPONUTAHUS: BbIGOP UCMbITATENbHBIX YPOBHEN (B 32aBUCMMOCTM OT K/lacca yCTaHOBKU)

VICTOUHUK nuTanns
nepemMeHHOro Toka.
BBog/BbIBOA,

VicnbiTatensHble ypoBHU. kB

VICTOUHMK NUTaHIS
NepeMeHHOI0 Toka.
BBoa'BbIBOS,

MCTOUHMK nUTaHna
MOCTOAHHOTO TOKa.
BBoa'BbIBOA,

MCTOUHMK nuTaHus
MOCTOSIHHOIO TOKa.
BBog/BbIBOA

Knacc nepemMeHHOI Toka. NnepemMeHHO0 ToKa. NOCTOAHHOIO TOKa. MOCTOSIHHOIO TOKa.
YyCTaHOBKM Hapy>kHble noptbI0* BHyTpeHHne nopTbIO*'a* Hapy»Hble nopTbIQL BHyTpeHHVe nopTbIO® «
Bug cesan Bup cBs3n Bug cosian Bug cesin
«lMposog —  ollposog —  «[MpoBog, —  «[posog —  «[MpoBog —  «[Mposog —  «[posog —  «[posog —
npoBoa» 3ems» npoBO» 3emnsa» npoBOAU 3em1s» npoBoa» 3em1s»
0 NA NA NA NA NA NA NA NA
1 NA 0.5 NA NA NA NA NA NA
2 0.5 1.0 NA NA NA NA NA NA
3 1.0 2,0 1.0 2.0 NA NA NA NA
4 2.0i4) 4.0b> 2.0b> 4.0b> 2.0b> 4.0¥) 2.0b> 4.0¥)
5 0.bH c).b) 206> 4.0b> 2.0ii* 4.0b) 2,0b> 4.0if)

a> PekomeHfyeTca He MPOBOAUTbL UCALITAHWA, €Cnn ANMHa kabens He 6onee 10 m.

b) Ecnn nopt BCerga npegHasHayeH A8 NCNOMb30BaHNA C 3aaHHOV NEePBUYHON 3aLLNTON, UCMbITAHUSA NPOBOAAT
C NepBUYHON 3alWNTOl B Llensix obecneyeHns B3auMoaeiicTBUS € aneMeHTamu 3aWuTel. Ecin nepsuyHas 3awuta Tpe-
GyeTcst ANS 3alWmnTbl MHTepdelica, HO He NpefoCTaBSETCsA, UCNbITaHNE TakKe BbIMOJHSAT U C TUMUYHON NEepPBUYHON
3alMTON Ha MakcMasibHO 4ONYCTVMOM YPOBHE yKa3aHHOW NepBUYHOW 3aLynTbl.

c* B 3aBMCMMOCTU OT Kflacca MECTHOI CUCTEMbI 3/IEKTPOCHABXEeHNS.

&> icnbiTaHne BHYTPUCUCTEMHbIX NOPTOB, Kak Npasuio, He TpebyeTcs.

MpuMmeuaHune

NA — He npUMeHUMO.

Ta6nwunya B.2 — Llenn/nnHun: BbI6OP UCNbITATENbHBIX YPOBHEN (B 3aBMCHMOCTM OT Klacca yCTaHOBKN)

McnbitarenbHble ypoBHU. kB

HecummeTtpuuHble CvmmeTprYHbIe OKpaH1poBaHHbIe
Knacc uenm/ nuHMmMo* ' ° * uenu/nuHnno® ©) °* uenu/nuHumo* a 0>
E‘/ggz; HapyxHbIh nOpT ~ BHYTPeHHWiA mopT  HapyXHbIiA nopt BHyTpeHHuii nopt HapyxHblii1 nopt BHyTpeHHuiA nopT
«[Mpo- «[po- «[po- «[Mpo- «[Mpo- [po- «[po- Mpo- «[Mpo- «[Mpo- «[po- «[Mpo-
BO4— BOfA- Bog— BOog— BO4— BOg4— BO4— BO4— BO4— BOA4— BO4—  BOA4—
npoBO4» 3eMNsa* NPOBOA»  3eMNs» MPOBOL»  3eMis» MNPOBOL4»  3eMf» MPOBOA»  3emis»  MPOBOM4»  3eM/Is»
0 NA NA NA NA NA NA NA NA NA NA NA NA
1 NA NA NA 0.5 NA NA NA 0.5 NA NA NA NA
2 NA NA 0.5 1,0 NA NA NA 1.0 NA NA NA 0.5
3 NA NA 1.0 2.0 NA NA NA 20 NA NA NA 2.0
4 2.0b> 4.0b 2.0b* 4.00) NA 4,011) NA 4.0¥) NA 4.01) NA 4.01)
5 2,0b* 4,0b> 2,0b* 4.0¥) NA 4,0b> NA 4.0¥) NA 4.04) NA 4.011)

a>PekomeHayeTCsl He NPOBOAUTL WUCMbITaHWA, ecnu AVHa kabens, npefHasHaYeHHOro ANA nepefayn AaHHbIX,
MeHee 10 m.

5> Ecnu nopT Bcerga npefHasHayeH Ans UCNonb30BaHWA € 3afaHHOV NepBUYHON 3aLlUTO, UCMbITAHUSA NPOBOAAT
C NepBUYHOI 3alUTON B Lensax obecneyeHnsi B3aMMoAelCTBAS € 3/leMeHTaMm 3alnTbl. Ecnv nepBmyHas 3awurta Tpe-
6yeTca ANSA 3aWuTbl MHTepdielica, HO He NPefoCTaBAAETCA, UCNbiTaHWe Takke BbIMOMHAT U C TUNNYHOW NepBUYHON
3alLMTON Ha MakcMMasnbHO A0MNYCTUMOM YPOBHE yKa3aHHO NepBUYHON 3auThbI.
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OkoHYaHue Tabnuubl B.2

c) BbIGPOCHI HANPSXEHNSA «TUHUA — JIMHUS» MOTYT BO3HWKATb B TEX CETAX, rAe ANS 3aluTbl UCNOMb3YHT YCTPOIA-
CTBa 3aLnTbl OT Neperpy3ok ¢ NoAkAYeHNeM K 3emne. Takne BbIGPOCHI HANPSXKEHUA BbIXOAAT 38 pamKu HaCTOALLEero
cTaHgapTta. 37O siBfieHNe, 04HAKO, MOXET ObiTb CMOLENMPOBAHO C NPUMEHEHNEM CUH(PA3HOIO PEXMMA BbIGPOCOB Ha-
NpsKeHus Yepes onpezeneHHble 3/1IeMeHTbI NEPBUYHOI 3alnThbI.

d| WcnbiTaHWe NOPTOB, NMOAKMNOYAEMbIX K AaHTEHHAM, BbIXOAMT 32 PaMkn HACTOSILLErO CTaHAapTa.

e| VcnbiTaHne BHYTPUCUCTEMHbIX NOPTOB, Kak NpaBuio, He TpebyeTcs.

NMpumeuyaHne — NA— He NpUMEHUMO.
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MpunoxeHne C
(cnpaBoyHOE)

MosacHeHnA

C.1 Pa3nnyHoe nNosiHoe ConpoTUBAEHUE UCTOYHUKA

Bbl60Op UCTOUYHMKA NONHOTO CONPOTUB/IEHUS FeHepaTopa 3aBUCKUT:

- OT TMna ka6eneil. NPOeoAHNKOB/NNHNIA (3NEKTPONUTAHNA NEPEMEHHOIO TOKa, 3/1eKTPONUTaHNA NOCTOSIHHOTO ToKa,
COeAVHNTENbHBIN U T. 4.);

- ANVHBI KaBGenewnc nuHuii:

- ycnoBwuii NpMMeHeHns 060pyA0oBaHNs (B MOMELLEHUSIX UW BHE UX);

- CXeMbl N0AAYMN UCMbITATENILHOTO HAMPSXXEeHNUs («NPOBOA — NPOBOA» UMW «NPOBOA — 3EMJISI»).

MonHoe conpoTuBneHvne 2 Om npegcTaBnsieT co60i NonHOe conpoTUBAEHNE NCTOYHNKA HU3KOBOMLTHON CeTN anek-
TponuTaHusa. NpUMeHSI0T reHepaTop ¢ 3P EKTUBHbLIM BbIXOAHBIM CONPOTUBAEHNEM 2 OM.

MonHoe conpoTtuBneHve 12 Om (10 + 2 OMm) npefcTaBnseT co60i NOMHOE CONPOTUB/IEHNE NCTOYHMKA HU3KOBO/LT-
HOW ceTu anekTponuTaHusa u 3emnn. MNpu UcnbiITaHUAX NPUMEHSIOT reHepaTop C MOC/AeAoBaTe/IbHO MOAKYEHHbIM A0-
NONHUTENbHbLIM pe3nuctopom 10 Om.

AhbhekTuBHOE NonHoe conpoTuBneHne 42 Om (40 + 2 Om) npeacTaBnsieT coboii NONHOEe CONPOTUB/IEHNE MEXAy
BCEMW APYTVMU IMHUAMU 1 3eMneid. TIpyn ncnbiTaHMAX NPUMEHSOT reHepaTop ¢ nocsefoBaTeNbHO NOAK/IIOYEHHbBIM [,0-
NOJIHUTE/TbHBIM PE3MCTOPOM conpoTusneHvem 40 Om.

MpumeyaHune — TlopTbl NOCTOAHHOIO TOKa, NpeAHa3Ha4YeHHble AN NOAKN0YEHNA K Npeobpa3oBaTensiMm MoLL-
HOCTW NepeMeHHOro MOCTOSIHHOro Toka (Hanpumep, noAknoveHne 610Kka NUTaHNS NOCTOSIHHOTO Toka HoyT6yka), He pac-
cmaTpuBaloTCs B KauecTBe MOPTOB HM3KOBO/IbTHOrO NUTaHWA. EcAn nuTaHMe NOCTOSIHHOrO TOka MojaeTcsi Mo NPOBOAHW-
Kam. BK/TOYEHHbIM B CUrHasbHbIA kabenb, TO 3TW COeAUHEHNS HE CUMTAIOTCA NOPTaMU HU3KOBO/IbTHOTO NUTAHWUS.

B HekoToOpbIX cTpaHax (Hanpumep, CLUA) apyrne ctaHgapTbl, He oTHOcsAWMecs K cTaHgapTam |IEC, moryT Tpe6oBaTtb
MCMbITAHUSI TMHWIA NePEeMEHHOTo ToKa B COOTBETCTBUM C PUCYHKAMMW 5 U 7 Npy NOTHOM CONPOTUBAEHUN 2 OM, YTO ABNAeTCA
60/1ee XeCTKUMU UCTIbITAHUAMMU.

C.2 MpuMeHeHne UCnbITaHnii

C.2.1 MomexoycTo4YNBOCTb Ha YpOBHe 06opyfoBaHNA

McnbiTaHne NpoBoAAT B 1ab0pPaTOPHbIX YCNOBUAX Ha OTAeNbHO B3ATOM o6pasLle o6opyaoBaHus. MomexoycToirun-
BOCTb MO Npu Takmx UCNbITAHNAX OTHOCUTCA K MOMEXOYCTOWYMBOCTU HA YPOBHE 060PYA0BaHNSA.

McnbiTaTenbHOE HanpshkeHne He JO0/HKHO MpeBblillaTh YCTaHOBIEHHOW cnocobHoCTU nsonauun MO BbigepxunsaTh
BO3/je/icTBMNE BbICOKMNX HANPSXEHWA.

C.2.2 NMomMexoycTONUYNBOCTb Ha YPOBHE CUCTEMBbI

MpeanoyTnuTenbHble UCMbITaTeNIbHbIE YPOBHU NpuBeaeHsbl B Tabnuuax B.1 n B.2.

WcnbiTaHns, npoBefeHHble B N1abopaTopHbIX YCOBUAX, OTHOCATCA K 0TAeNbHOMY VIO, HO ero noMexoycToiumBocTb
He 06s13aTesibHO o6ecneynBaeT NOMEXOYCTOWUNBOCTbL G6OMbLUE cUCTEMbI, KoTopas BkAYaeT ato MO. NS Toro 4to6bl
obecneynTb NOMEXOYCTOWUYMBOCTb HA YPOBHE CUCTEMbl, PeKOMeHAyeTCsl MpoBeAeHne WUCMbITaHUA Ha CUCTEMHOM YpOB-
He. 4Tobbl CMOAENMPOBaTb PeasibHY0 yCTaHOBKY. 3Ta MoJenimpyemas yCTaHOBKa [0/KHa COCTOATb U3 OTAeNbHbIX MO 1
Takxe [o/KHa BkAYaTb B cebs 3alnTHble ycTpoiicTBa (ycTpoiicTea 3alyuTbl OT BbIGPOCOB HANPSXKEHUs), ecnn ux uc-
nosb3oBaHve TpebyeTcs UHCTPYKLUMER NO NPUMEHEHWIO CUCTEMbI UM 06YCIOBNEHO ONepaTopoM cucTembl/ceTu. Cnegyet
1MCcnonb3oBaThb peasibHylo AJIMHY U TUM COeANHUTENbHbIX JIMHWUIA, NOCKO/IbKY 3TO MOXEeT MOBAUATL Ha 06LMii ypoBeHb 3a-
LWMNTbl CUCTEMBI.

MpocToe fo6aBneHVe BHELHNX YCTPOACTB 3aLuTbl OT BbIGPOCOB HANPSXXEHUS, KOTOPOE He COr1acoBaHoO C ApyriMu
BHYTPEHHMUMM YCTPOKCTBAMM 3aLMTbl OT BbIGPOCOB HANPSKEHNA, MOXET He AaTb athdekTa 1 NPUBECTU K yXYALLUEHWUIO Nan
yNyyLeHnto 06LLero ypoBHs 3aLluTbl CUCTEMBI.

JlonoNHUTENbHYI0 MHhOpMaLMIo O 3alMTHBIX YCTPOWCTBAX OT BbIGPOCOB HANPSHXKEHNUS MOXHO NOMYYnTb B MEXAY-
HapoAHbIX cTaHaapTax cepuii IEC 61643 n IEC 62305-1.

Llenblo HacTOALWEro UCMbITaHNs ABMSETCSA Kak MOXHO 60fiee TOYHOe MOofJefMpoBaHuWe YC/OBUIA yCTaHOBKMW, A
(byHKLMOHMPOBAHUA B KOTOPbIX NpefHasHaveHo NO.

OCHOBHOE BHMMaHWe MpU UCNbITAHUAX YAEeNAeTcsa UMUTUPOBaHNIO YCNOBMWIA yCTaHOBKN VO ¢ MakcumasibHbIM npu-
6MKEHNEM K 3KCMTyaTalMOHHBIM.

B ycnoBusx peanbHOi yCTaHOBKM MOTYT 6biTb MPUMEHEHbI 60/1ee BbICOKNE YPOBHU HANPSHXKEHUs Npu YCNOBUW, YTO
3Heprus BbIGPOCOB HaNPSXXeHNS [O/MKHA GblTb OrpaHMyeHa ycTaHOB/EHHbIMU 3aLUTHBIMU YCTPOCTBAMI B COOTBETCTBUMN
C UX XapakTepucTukamm orpaHnYeHns Toka.

VicnbiTaHWe Ha ypoBHE CUCTEMbl Takxe npefHasHavyeHo A7a Toro, 4tobbl nokasaTb, YTO BTOPUYHbIE addek-
Tbl, Bbi3blBaeMble 3alUTHbIMW YCTPONCTBaAMU (M3MeHeHVe (opMbl cUrHana, pexuwma, amnanTybl HanpsXkKeHus uam
TOKa), He oKa3blBaKT Henpuemnemoro Bo3gelicteusa Ha NO. Ans nNpoBepkn OTCYTCTBUSA «AeEKTHbIX OKOH» B MO
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npy onpefeneHHoOM MUCNbITaTe/IbHOM HanpsXXeHWn HeobXxoA4MMO NPOBOAUTbL UCMbITAHUA C MOc/nefoBaTe/lbHbIM YBe-
NNYEeHNEM UCMbITATENIbHOTO HanpsXxeHns A0 TpebyeMoro ypoBHa. OTO onpejesieHHoe ucnbliTaTesnbHOe HanpsxeHue
onpegenseTca paboynmmn ToukaMu 3awUTHbIX 31IEMEHTOB W/N 3alMUTHbIX ycTpoicTe BHyTpu MO (IEC 61643-21:2000
n MiameHeHune 2:2012. 6.2.1.8).

C.3 Knaccugukaums ycTaHOBKM

Knacc 0  Xopowo 3awuiieHHas anekTpuyeckas o6cTaHoBKa, YacTo BHYTPW CNeLuanbHOro noMeLeHuns.
Bce Bxoasime ka6enu obecneyeHbl cpecTBamy 3alnTbl (MEPBUYHON 1 BTOPUYHOI) OT nepeHanpsXeHunii.
Bnokn anekTpoHHOro o6opyfoBaHnA CoeuHeHbl Mexay cob0oli KaueCcTBEHHO pa3paboTaHHO CUCTEMOIA 3a-
3eM/IeHNs. KoTopasi CyLWecTBEHHO He MOABEPXEHA BUAHWIO 3HEPreTUYeCKoin YCTaHOBKM UM MOJTHUEBbIX
paspsagos.
3nekTpoHHOe 060pyAOBaHNe NMEeT BblfeIeHHbIi LCTOUYHUK anekTponuTaHus (cm. Tabnuyy B.1).
HanpsxkeHne vmnynbca He MOXeT npesBbiCUTh 25 B.

Knacc 1 YacTuyHO 3almiieHHasn anekTpuyeckas o6CcTaHOBKa.
Bce BxoAsuive B nomelieHne kabenn obecneyeHbl cpeacTBaMm (MEPBUYHOIA) 3alnTbl OT NEPeHanpPsXeHNA.
Bnokn o6opyfoBaHnsa coeiMHEHbI MexXy CoO60li cucTemol 3a3emMieHns, KoTopas CyLecTBEHHO He noABep-
XeHa B/IMSHNI0 3HepreTNYecKoi yCTaHOBKM UV MOJTHUEBbIX Pa3psoB.
ONIeKTPOHHbIe YCTPOCTBA MMEIOT COOCTBEHHBI UCTOYHWUK 3N1EKTPONUTaHUS,, K KOTOPOMY He MOAKI0YEHO
Apyroe o6opygosaHue.
Onepauuy nepekntoYeHnss MOryT co3faBaTb HanpshKeHUs NoMex BHYTPW NOMELLeHNS.
Hanps»eHne nMmnynbca He MOXeT npesbicuTb 500 B.
TpebosaHua HacToALLEro knacca obecneynBaeT UcnbiTaTesbHbIli ypoBeHb 1. Kak onpegeneHo B Tabnuue 1.

Knacc 2 ~ Onektpunyeckas o6CTaHOBKA, B KOTOPOV kabenn XopoLwo pa3fgesneHbl, faxe Ha KOPOTKAX ydacTkKax.
O6opyAoBaH/e 3a3eMsAT Yepes OTAeNbHOe COefJMHeHNe C CUCTEMOI 3a3eM/IeHns aHepreTuyeckoi ycra-
HOBKMW. KOTOpOe t-toXeT 6biTb MOABEPTHYTO BO3AENCTBUIO HAMPSHXKEHUSA MOMEX, TeHEePUPYyeMoro camoi ycra-
HOBKOW MM MOSIHMEBbIMU pa3psagamu. ICTOUYHWK IneKTponuTaHnsa 37eKTpoHHOro o6opyaoBaHnsa OTAeneH
oT ApPYrux uenei, kak NpaBnio, NyTem BblAeneHns TpaHcdopmaTopa A8 ceTu 3NeKTPonuTaHus.
HesaluuieHHble Lenu NpucyTcTBYIOT B YCTAHOBKE, HO OHM XOPOLUO pasfesieHbl, 1 UX KOIMYeCcTBO orpaHu-
YeHo.
HanpseHve nmnynbca He MOXeT NpeBbICUTbL 1 KB.
TpeboBaHUA HACTOALLEro knacca obecneynBaeT UCNbITaTeNbHbI ypOBEHb 2. Kak onpegeneHo B Tabnuue 1.

Knacc 3 OnekTpuyeckas ob6cTaHoBKa Npu napannefibHoi npoknajke CUI0BbIX U CUTHAMbHbIX kabenei.
O6opyaoBaH/e 3a3eMnsAT yepes obliee CoeJMHEHNE C CUCTEMOI 3a3eMNEHNS 3HEPreTUYecKoli yCTaHoB-
KW. KOTOpoe MOXeT 6biTb MOABEPrHYTO BO3AECTBUIO HANPSXXEHNA NOMEX, FeHepupyeMoro camoli ycTaHoB-
KOl NN MONHMEBLIMU paspsgamMn. TOK U3-3a KOPOTKOTO 3aMblKaHWs Ha 3eMJI0, NepekYeHnin 1 MonHu-
eBbIX paspsijoB B CUI0BOV yCTAHOBKE MOXeT co3faBaTb HanpsHKeHUs NMOMeX C OTHOCUTENIbHO 60MbLKNMU
amnauTygaMmu B cucteme 3asemsieHns. 3alyuuieHHoe 31eKTPOHHOe 060pyjoBaHNe U MeHee YyBCTBUTE b-
HOoe 371eKTpoo6opyaoBaHne NpUcoeAnHeHbI K 06Leil cucteme anekTponutaHusa. CoefuHnuTeNbHbIE kKabenu
MOTYT BbITb YACTUYHO NPOJIOKEHbI BHE MOMELLEHUSA, HO MPOXOAUTb BO/IN3MN LLINH 3a3eMIEHUS.

B ycTaHOBKe MPUCYTCTBYIOT MHAYKTUBHbIE HArpy3ku, He obecrneyeHHble cpeAcTBamy NOMEXONoAaBNeHUN. 1
06bI4HO He CyLLecTByeT HUKaKoro pasfeneHns pasnyHbix nonesbix kabenei.

HanpskeHne vMmnynbca He r10XeT npeBbICUTh 2 KB.

TpebosaHua HacToALLEro knacca obecneynBaeT UCnbiTaTesbHbI ypoBeHb 3. Kak onpegeneHo B Tabnvue 1.

Knacc4  OnekTpuyeckas o6CTaHOBKA, B KOTOPOW COeAVHUTENbHbIE JIMHUKN NPOMOXEHbl Kak HapyXHble Kabenu co-
BMECTHO C CU/I0BbIMU Kabensimum n kabenn UCnonb3yloT Kak ANs 3NEeKTPOHHbIX, Tak U ANs 3N1eKTPUYecKmx
uenei.

O6opyAoBaH/Ne NOAK/IIYEHO K CUCTEMe 3a3eM/IeHUs CUNOBOI yCTaHOBKW, KOTOpas MOXeT nojseprarbcs
BO3/e/CTBNIO HaNPshKeHUs1 MOMeX, reHepMpyemMoro caMmoil ycTaHoBKO WM MOMTHUEBLIMU paspsiiamu.

Toku B AnanasoHe kunoamnep n3-3a KOPOTKOrO 3aMblKaHWSA Ha 3eMJ1t0, MepekYeHNA 1 MOMTHMEBBIX pasps-
[10B B CU/IOBOW YCTAHOBKe MOTyT CO3/jaBaTb HanpshkeHWs noMex ¢ OTHOCUTENIbHO 6ObLUIMMY aMNIMTyAamu
a cucteme 3asemsieHns. CeTb 3M1eKTPONUTaHNA MOXeT ObiTb OJHON U TOW Xe KakK ANA 3/1eKTPOHHOrOo, Tak
1 npoyero anekTpoo6opygosaHusa. CoeAnHUTENbHbIE Kabenn NPonoXeHbl Kak HapyXHble kabenu gaxe K
BbICOKOBOJIbTHOMY 060PYA0BaHMI0.

YacTHbIM ciydaeMm ykasaHHOW 06CTaHOBKM ABNSETCA NOAKNOYEHUE 3N1eKTPOHHOro o6opyoBaHus K Tene-
KOMMYHUKALMOHHOW CEeTN B T'yCTOHACENEHHbIX palioHax.

Cucrtematmueckn coopyxaemasi CeTb 3a3eM/IeHNs Mex/y 3/1eKTPOHHbIM 060pyAoBaHMEM OTCYTCTBYeT, U
cMCTEMA 3a3eMJ/IEHMS COCTOMT TONbKO M3 TPY6, kKabene n 1. n.

HanpseHve nmnynbca He MOXEeT NpeBbICUTbL 4 KB.

TpeboBaHua HaCTOALLEro knacca obecneyrBaeT UCNbITaTeNbHbI ypoBEHb 4. Kak onpefeneHo B Tabnuue 1.
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Knacc5  Onektpuyeckas ob6CcTaHOBKa /151 3/IEKTPOHHOrO 060pyf0BaHNA, NOAKTIOUYEHHOrO K kabensm CBSA3M U BO3-
AYWHBIM INHUAM 3/1eKTponepejay B ManoHace/neHHOM paiioHe.
Bce 3T kabenu u NMHUKU cHabXxeHbl cpefcTBamMy (NEPBUYHOI) 3aliUTbl OT nepeHanpshkeHusi. Pacnpege-
NleHHas cucTeMa 3asemsieHns Mexay 3/1eKTPOHHbIM 060pyAoBaHMeM OTCYTCTBYeT (OTKpbITas afekTpoycra-
HOBKA).
HanpshkeHus nmnynbca NOMexu, Bbi3BaHHble KOPOTKUMU 3aMblkaHUSIMUK (TOkM He 6onee 10 kKA) n MOsHUe-
BbIMW pa3pagamu (Tokn He 6onee 100 KA). MOTYT 6bITb 3KCTPEMASIbHO BbICOKUMM.

Knaccx Ocobble ycnoBuA, yka3aHHble B TEXHUYECKOM OnucaHnn ngenuns.

C.4 MuUHUManbHbINR YpPOBEHb ﬂOMeXOyCTOﬁHMBOCTM ANA NOPTOB, NOAKNKYEHHbBIX K NCTOYHMKaM
aN1eKTponnTaHmna ﬂepeMeHHOfO/l’IOCTOHHHOFO TOKa

MuHUMaNbHBI YypOBEHL NOMEXOYCTOWNUYMBOCTH NPU NOAKMKHEHNUN K CETAM 31EKTPONUTAHNSA AO/KEH ObIThb:
- CBA3b BNPoBoA — npoBoA»: 0.5 kB;
- CBA3b «NpPOBOJ, — 3emMnsA»: 1kB.

C.5 MoMexoycToluMBOCTb HA YPOBHE 060PYyA0BaHNS A5 NOPTOB, NOAKIHOUYEHHBIX K COE4UHUTENbHBIM
NUHUSAM

WcnbiTaHna Bo3feiicTBMEM BbIGPOCOB HANPSHXKEHUS Ha COeANHUTESbHBIX IMHUAX HEOOXOANMbI TOMLKO ANSA HAPYX-
HbIX COefMHEHW (BHe Wkada'kopnyca).

Ecnn nmeeTcs BO3MOXHOCTb MPOBEAEHUS UCMbITAHW Ha ypoBHE cucTeMbl (MO ¢ NoakNloYeHHbIMK Kabensamu co-
eVHUTENbHbIX INHWUIA), HEeT HEO6XOAUMOCTU B UCMbITAHUAX Ha YpOBHe 060pyAOBaHMSA, OCOGEHHO B TeX cryvasx, korga
3KpaHMpoBaHNe CoefuHUTENbHbIX kabenei ABNseTCA O4HON M3 3alWUTHbIX Mep. Ecnn usrotoButens o60pyfoBaHus He
ocyliecTB/sieT YCTaHOBKY 060py0BaHus Ha MecTe 3KcrnyaTaunn, UM A0/DKHbI 6biTb OnpeAeneHbl JONyCTUMbIe YPOBHU
HanpshXeHWit NoMex Ha BXOAHbIX U BbIXOAHbIX 3axumax o6opyfoBaHns (0co6eHHO AnA UHTepdeiicoB CONpsXEeHNs ¢ Tex-
HONOrMyecknm 06opyaoBaHem).

M3roToBnTeNb 060PYAOBAHNA AO/MKEH UCMbITATL €0 HA OCHOBE ONpefesieHHbIX UCMbITaTe lbHbIX YPOBHel Ans noa-
TBEPX/EHNSA MOMEXOYCTONUMBOCTU HA ypOBHE 060PYy/J0BaHUS, HANPUMEp C YCTAHOB/IEHHON BTOPUYHOIA 3aLMTON B nopTax
MO pnsa yposHs 0.5 kB. Monb3oBaTeny 060pyA0BaHUs UM NNLA, OTBETCTBEHHbIE 3@ YCTAHOBKY, O/DKHbI 3aTEM NPUMEHUTL
mMepbl (HanpumMep, aKpaHMpoBaHWe, 3/1eKTPUYEcKoe CoeJuHeHe 3N1eMeHTOB 060py0BaHus, 3aLlNTHOe 3a3eM/eHne), He-
o6xoauMble A5 obecrnevyeHnsa Toro, YTo6bl HaNpsHkeHne MOMexu, BbI3BaHHOE, Hanpumep, MOSHUEBbLIMU pa3psaamu, He
npeBbIWano BbIGPaHHOrO YPOBHSA YCTOWYNBOCTU.
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MpunoxexHne D
(cnpaBoyHoe)

PekoMeHJaunm No 4OCTUXEHMIO NOMEX0YyCTOMUYMBOCTH NS 060pyf0BaHNA,
NOAKMNHOUYEHHOTO K HU3KOBO/IbTHLIM CUCTEMAM pacnpeAesieHnss 3NeKTPOIHepPTruu

HacToswwnii cTaHgapT paccMaTpvBaeT UCMbITaHWa ANA onpefeneHns ycToMUYnBOCTM K BbIGpocaM HanpshkeHus n
TOKa AN 3NeKTPOHHOro obopyfosBaHusa n cuctem. MO unu cuctema paccmaTpuBaeTcs Kak YepHbI ALK, 1 pesynbTaTbl
MCMbITAHWI OLLEHMBAIOTCH NO CAeAyloWnM KpUTepUam:

a) HopManbHoe (PyHKLMOHUPOBaHMeE:

b) BpeMeHHas noteps yHKUMU WUNK BPEMEHHOe YXyjlleHne kayecTBa PyHKLUMOHMPOBaHWSA, He Tpebylolne Bme-
waTenbCcTBa oneparopa:

C) BpemeHHas noteps PYHKUUM UM BPpEMEHHOe yXyAlleHne kayecTBa PhyHKLUMOHMPOBaHWSA, Tpebytolne BmeLla-
TeNbCTBa oneparopa,

d) noteps hyHKLMM C NOCTOAHHBIM OTka3oM o6opyfoBaHus (03HavaeT oTpuLaTeNbHbIA pesynbTaT UcnbiTaHui).

MockoNbKy MCMbITAHNA B COOTBETCTBMM C HACTOSALWMM CTaHAAPTOM PacnpoCcTpaHSATCA Ha NOMHbIA AMana3oH BO3-
MOXHbIX BUAHWIA CPaBHUTENIbHO HEGO/bLUMX TOKOB BbIGPOCOB HaMPSHKEHUSI HA 3NEKTPOHHOEe 060py0BaHNE U CUCTEMDI,
BK/IlOUasi MOCTOSIHHOE MOBPEXAEeHWe W paspylieHne 060pyAoBaHNA U CUCTEM, TO CnedyeT yunTbiBaTb, YTO CyL|EeCTBYOT
[Apyrue cooTBETCTBYIOLME CTaHAAPTbI UCMbITAHUI, B KOTOPbIX BpeMEHHas noteps oyHKLMU He ABNAETCA BaXHON, a yae-
naetcsa 6onbluee BHUMaHUe AeliCTBUTENbHLIM NOBPEXAEHNAM U paspyLlleHnsam o60pyoBaHNs U CUCTEM.

IEC 60664-1 paccmaTpmBaeT COrnacoBaHHOCTb U30NALMN ANA 060py[0BaHNSA, MOAK/IIOYAEMOr0 K HU3KOBObTHLIM
cuctemam nutaHus, a IEC 61643-11 aBnsetca CTaHAApPTOM Ha UCMbITaHUS AN YCTPOWCTB 3alyMTbl OT BbIGPOCOB Hanps-
XEHUA. NoAKNoYaeMbIX K HU3KOBOIbTHBIM pacrnpegenntesnibHbiM cuctemam nutanusa. JlononHWTeNbHO 06a 3T cTaHAapTa
paccmatpuBaloT BIMSAHUE BPEMEHHOMO nepeHanpsxxeHus Ha o6opyaosaHue. CtaHaapTtbl cepun IEC 61000 He paccmatpu-
BalOT BIUAHWE BPEMEHHOrO NepeHanpshkeHns Ha 06opyfoBaHne Nan CUCTEMBI.

MocTosiHHOe noBpexAeHne BPSAA N Koraa-nnoéo byaet npuemaeMo, NocKosbKy 3TO NPUBOAMUT K NPOCTOK CUCTEMBI
1 n3gepxkam no peMoHTY UAu 3amMeHe. STOT TUN oTka3a 06bIYHO SBNAETCS pe3yNbTaToOM HeCOOTBETCTBUSA WK OTCYTCTBUSA
3alyMTbl OT BbIGPOCOB HANPSXKEHWS, YTO AONYyCKaeT BbICOKNE HANPSHXXeHUs N Ype3MepHble TOKM B Lensx 060pyaoBaHna v
NpUBOANT K NpPeKpaLeHunto paboTbl, 0Tkazam KOMMNOHEHTOB, NOCTOAHHOMY NMPO6OI0 U30NALMN U ONACHOCTU BO3ropaHus, 3a-
AbIMAIEHNUS NN INEKTPUYECKOT0 NopaxeHus. Takke HexenaTesnbHbl cayvyan 060ro HapylweHns PYHKLUMOHUPOBAHNA Unn
yXyALeHunsa paboTbl 060pyA0BaHNSA NN CUCTEMbI, 0COGEHHO ecn 060pyAoBaHMe WU CUCTEMA ABNSAKTCSA KPUTUUECKUMMN
N [OKHBI NOAJEepXUBaTh (PYHKLMOHNPOBaHME BO BPeMsi BO3AeNCTBUA BbIOPOCOB HANPSHKEHNS.

[na ncnbiTaHnii, paccCMOTPEHHbIX B HACTOSILLEM CTaHAapTe, aMnanTyaa NpUMeHAeMOoro HanpsHkeHUst ucnbitatenb-
HOro YpOBHA (Knacc yCTaHOBKM) W pe3ynbTUPYIOLWNi MMNYbC ToKa MMEIOT NPsIMOe B/WSIHWE Ha peakuuio 060pyAoBaHus.
Mpouye roBops, Yem Bbillle YPOBEHb HaNpsXKeHUs Bbibpoca, TeM Bbille BEPOSATHOCTb HapyLWeHNs PYHKLUMOHUPOBaHMA Unn
yxyfLweHus paboTbl, 3a UCkiloueHnem obopyfoBaHus, paspaboTaHHOro Ans obecneyeHnss COOTBETCTBYIOLLErO YPOBHSA
YCTOMYMBOCTM K BbiOpOCam HanpshkeHus.

[ina ncnbiTaHUs yCTPOWCTB 3aluThbl OT BbIGPOCOB HaMPsKEHNUS, NPYMEHAEMbIX B HU3KOBO/IbTHbIX pacnpefenurtesb-
HbIX cucTemax nutanus no IEC 61643-1. ucnbiTatenbHblii knacc |l onpegensieT KOMOGUHUPOBAHHbIA UCTbITATENbHBIN Te-
HepaTtop ¢ 3h(PEKTUBHBLIM BbIXOAHbIM MOJHLIM CONPOTUB/IEHNEM, PaBHbIM 2 OM. KOTOpPbIl co3gaeT hopMy UMnynbca Toka
8r20 MKC B pexume KOPOTKOro 3amblkaHus 1 hopMy uMnysbca HanpskeHns 1.2/50 MKC B pexume X0n0cToro xoga. Ha-
CTOALNIA CTaH[aPT UCMONb3yeT Takol Xe KOMOMHMPOBAaHHbIN reHepaTop Npu UCMbITAHUAX Ha YCTOWUYMBOCTL K Bbibpocam
HanpshxeHns A1 060pyA0BaHUSA U CUCTEM C MUTAHUEM, HO C Pa3/IMYHLIMKU 3/1IEMEHTaMW CBA3M U Takke WHorga c nocre-
[OBaTe/IbHO BK/TIOYEHHBIM COMPOTUBAEHNEM. 3HAYEHVEe HANPSHXKEHNSA NCMbITaTe/IbHOTro YPOBHSA (K/1acC yCTaHOBKM) HacTos-
Llero ctaHgapTa u nukosoe HanpshxeHune 1/ QCB pexume xonocTtoro xoga no IEC 61643-1 ABNATCA 3KBUBANIEHTHbIMU. 3TO
HanpshkeHne onpeaenser 3HavyeHne NMKoBOro ToKa B PeXUMe KOPOTKOro 3aMbiKaHUA Ha Bbixo[e reHepartopa. Becneacrtsue
pasnuunii B MeTofax ucnbiTaHuii pesynbTaTbl UCMbITAHUI HANPAMY CPaBHUBATLCS HE MOTYT.

YcToiumnBocTb K Bbibpocam HanpskeHus 060pyA0BaHNS UM CUCTEM [/IOKET 6bITb JOCTUrHYTa NPM NOMOLLM BCTPO-
€HHbIX 3/1IEMEHTOB WAN YCTPOWCTB 3aliWTbl, WIN BHELHUX YCTPOWCTB 3awuTbl. OAHUM U3 CaMbiX BaXHbIX KpUTepues
Bbl6Opa yCTPOCTB 3aluTbl OT BbIGPOCOB HaNPSXEHUs SIBNSETCA YPOBEHb HanpsikeHus 3awutbl Up. onpegeneHHblit n
npveefeHHbli B IEC 61643-11. 3TOT napameTp A0/HKEH ObiTb COrNacoBaH C HanpsHKeHWEeM, BblAepXMBaeMbiM 060py0-
BaHNeM B cooTBeTCcTBUN CIEC 60664-1. KOTOPOE SABMIAETCA MAKCUMasbHbIM HanpshXeHneM, 4onyCTUMbIM Ha 3aXKnMax
YCTPOICTB 3aluTbl OT BbIGPOCOB HAMPSXEHUS BO BPeMs UCMbITaHUIi B cneLnanbHblx ycnosusax. Up ncnonb3yeTca TOMbKO
B IEC 61643-12 gna cornacoBaHus ¢ HanpshXeHneMm, BblgepxumBaembiM o6opygoBaHneMm Uw. 3HauyeHne YpOBHS Hanps-
XEeHWA 3aluTbl NpM CONOCTaBNUMOM BO3[eiCTBMM Ha 060pyAoBaHNe [O/MKHO 6biTh HUXE HaNPSXEHUS YPOBHA MOMeXo-
YCTOWYMBOCTM NPU 3TOM CONOCTaBMMOM BO3AEWCTBAMN NPUMEHUTENBHO K 060PYA0BAHMNIO, UCMbITAHHOMY B COOTBETCTBUU
C HaCTOSILMM CTaHAAPTOM, HO 3TO He OfnpejAeneHo B HAcTosILee BPeMs, 0COGEHHO 13-3a TOro, YTo (POpMbl MMMNYLCOB B
3TWX ABYX CTaHJapTax He BCcerja conocTaBuMbl.
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B Lenom ypoBeHb YCTOYMBOCTM K BbIGpOCAM HamnpshkeHWs B COOTBETCTBUM C HACTOSALMUM CTaHAAPTOM HUXe, YeM
3fekTpuyeckas NPOYHOCTb M30M5LKUN B cOOTBETCTBUM ¢ IEC 60664-1. ogHako cnedyeT cobntofaTe OCTOPOXHOCTb B OT-
HOLUEHUWN BO3[eNCTBUS BPEMEHHbIX NepeHanpsxxeHunii cornacHo IEC 60364-4-44 Ha yCTPONCTBO 3alMTbl OT BbIGPOCOB Ha-
NpsXeHNs (WA BCTPOEHHbIN 3N1eMeHT 3alnTbl OT BbIGPOCOB HANPSHXKEHWS), UMEOLWNIA CINLWKOM HU3KWUI ypOBEHb 3alluThbl.
BrnonHe BO3MOXHO BbIGpaTh YCTPONCTBO 3aLUuUTbl OT BbIGPOCOB HAMPSHXXEHNS, KOTOpoe byAeT 3awmuiarte 060pyAoBaHme oT
0TKa30B, COXpaHsis paboTocnoco6HOCTL BO BPEMS BO3AENCTBUS BbIGPOCOB HANPSXXEHUSI, U BblAEPXMBaTb YC10BUSA 60/1b-
LUMHCTBA YC/I0BWII BpDEMEHHOIO NepeHanpsxeHus.
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Mpunoxexne E
(cnpaBoyHoe)

MaTemaTuueckoe MoaenupoBaHue hopm BbiGpoca

E.1 O6wune nonoxeHuns

B npunoxeHun E aaHbl CCbINKM Ha MatemMaTnyeckne hopMbl CUTHAIOB!

- ANSA NPOeKTVPOBaHNS reHepaTopoB BbIGPOCOB:

- MoAennpoBaHusi 3P (PEKTUBHOCTY 3aLLUTbl OT BbIGPOCOB LU POBbLIX YCTPOICTB.

dopmynbl onpegenieHbl C y4eToM cnegytowux TpebosaHuii:

1) ana TOro 4to6bl BOCNPOM3BECTY HOMUHA/bHbIE ANUTENBHOCTb (DPOHTA U ANUTENLHOCTb (MMMyNbca), Kak 3To
onpefesieHo B HACTOALEM CTaHAapTe B OTHOLIEHWN UMMY/IbCHbIX FTEHEPATOPOB B COCTOSIHUM XO/IOCTOrO X04a U KOPOTKOro
3amblkaHWsA Ha BbIXofe:

2) AnA TOro 4To6bl MOMOYb NPOEKTUPOBLYMKAM LUK POBLIX YCTPOWCTB B CO3A4aHNN MOAENN Lienn UCXOAHbIX reHepa-
TOPOB. UCNO/b3ys YNPOLLEHHbIE CXEMbI, NPeAcTaB/ieHHble B CNeunanm3poBaHHOM cTaHjapTe C HOMUHAa/bHbIMUK 3Have-
HUAMW 3N1E€MEHTOB CXEMbI, PN UX HANYUK,;

3) 4NS TOro 4to6bl MMETb MPOU3BOHYI0, PABHYIO HY/Il0 B MOMEHT Hayana oTcyeTa BPeMeHu BO nsbexaHne HecTa-
6UNBHOCTY NPU BbINOSIHEHUN YACNIEHHOTO MOAE/MPOBAHUS;

4) pnsa T0ro YTo6bl MMETb OAHY K Ty Xe 6a30Byl0 hopmyny, ncnonb3yemyto B IEC Ans nepexofHbix ABAEHWA, Taknux
Kak anekTpocTaTnyecknii paspag, 3n1eKTpuyecknii 6bICTpbIi nepexofHblil npoyecc (navka) (EFT/B) 1 BbIGPOC HaNpsxxeHus.

MpumeyaHne — [na Beibpoca HanpshkeHus (1,2/50 mkc) u Bbibpoca Toka (8/20 MKC) onpefeneHHble MaTema-
Tnyeckne hopMbl CUTHAIOB XOPOLLIO COOTBETCTBYIOT TeM. 4TOo onpegenexbl B IEEE C62.45-2002. CpaBHeHue Ans Bbi6po-
ca HanpshkeHus (10/700 MKC) He MOXeT ObITb BbINO/THEHO, MOTOMY 4To IEEE C62.45-2002 npepocTaBnseT 3HauyeHns ans
Bbiipoca HanpsixeHus (10/1000 mkc). Ans BbiGpoca Toka (5*320 MKC) 3HaYeHUs1 OTCYTCTBYHOT.

Mcnonb3ytoT cneyouime onpegeneHns napaMmeTpos:

1) Tw— BpeMeHHOli MHTepBasl, onpeaensiemblii kak Bpemsi Mexay 50 % nepegHero v 3aHero ()poHTOB UMNybCa:

2) I — Bpems HapacTaHua Bbibpoca HanpshkeHus, onpeAensemoe ANS nepegHero hpoHTa MMMynbca Kak Bpems
MexXay MOMeHTamu, Korga umMnynbcHoe HanpsxeHue coctasnset 30 % n 90 % ero amnanTyabl:

3) 7,— Bpems HapacTaHusa Bbibpoca Toka, onpegensemoe Ans nepefHero poHTa UMNynbca Kak BpeMs mexay
MOMEHTaMu, Korga UMMy bCHbIA Tok coctasnseT 10 % n 90 % amMnanTygbl:

4) Td— BpeMeHHOI NHTepBan MeXAy MUHUMasIbHbIM 3HaYeHNeM aMnaAnTyAbl UMMybca Ha ero nepeAHem poHTe
1 50 % amnAnTyAbl MMNynbca Ha ero 3agHem (PPOHTE;

5) Tf— pnutenbHocTb (hpOHTA, onpefensiemMas kak BpeMs Mexay nepeceyeHnem NUHUN, UMeloL el HakoH, Ko-
TOPbI/ annpokcMMupyeT nepefHuii PPOHT MMNYbCa, C TOPM3OHTANIbHONW IMHUE, NpoxoAsLlell Yepe3 MUHMMabHOe U
MaKCUMasibHOe 3Ha4YeHuss aMnanTybl UMMyJibCa COOTBETCTBEHHO. OnpejefieHHble cnefylolme 3Ha4eHnss XopoLo cooT-
BETCTBYIOT CUTHA/IaM, NPeAyCMOTPEHHbIM YNPOLEHHbIMU CXeMaMu C UCMOb30BaHNEM MOLEeNNpoBaHna:
nMmnynbc Hanpsbkenmsa (1.2/50 mke): T,= 1,67-7; Td= Tw.
umnynbc Toka (8/20 mkc): T,= 1,25+7” Td = 1.18 w7t
nMNynbc Hanpsbkenmsa (10/700 mke): Tf= 1.67- 7; 7rf= Tw
nmnynbce Toka (5/320 mkc): My= 1.25- 7~ 7rf= MW,

6) BW — nonoca 4actoT UMNy/nbCOB, onpefensemMas Ha 4actoTe, e CnekTpasbHas xapakTepucrvka HauvHaeT
cnajatb C HakNOHOM MuHYc 60 gb/gekasa.

E.2 Hopmann3oBaHHbI BO BpeMeHHOI o61acTn Bbi6poc HanpsxeHns (1.2/50 mkc)
HopMannsoBaHHbIli BO BpEMEHHO 061acTu BbIGPOC HanpshkeHns (1,2/50 MKC) BbIpaxeH Kak

yleuROE

‘ U) =kv ) ( E.1
surge V) "'SURGE FSRQe &Y
1+

T, = 0.356 MKC:
r2 = 65,845 mKc:
v, =0.94;

4SURGE= 1.852:
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padomk Bbibpoca HanpshxeHns 1.2/50 MKC B 3aBMCMMOCTU OT BPEMEHS nokasaH Ha pucyHke E.1.

YiLpMKLtO

Oofi -

ofi -
ofi -
OA -

0.2

D 10 2 0304050607000 80 100

PucyHok E.1 — Bbi6poc HanpsikeHus (1,2/50 MKc): ANUrenbHoCTb MMnynbca Tw
YBenuueHHbllt oparMeHT nepegHero )poHTa MMNynbca NpuBefeH Ha pucyHke E.2.
"wdo.o

10
OH
0,8

0,8
04

0,8
0,2

O 026 OAO 0,76 100 12B 1AO 17B 2000 2405 2*0°
(wc

PucyHok E.2 — Bbi6poc HanpshkeHus (1,2/50 MKkc): AnUTeNnbHOCTb nepeaHero poHTa I
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AMNANTYyAa CNekTpasibHOW XapakTepucTuki, cooTBeTCTBYoLW el opmyne (E.1). npuBeaeHa Ha pucyHke E.3.

& 91y,

MMNynbc HanpshXeHns BO BPEMEHHOI 06/1acTy XOPoLWOo MoAenupyeTcs A5 4acToT MeHee 2 MIY. TakuMm o6pasom
COOTBETCTBYIOLLAA nosoca nponyckaHus BW = 2 MIy,

E.3 Hopmann3oBaHHbI BO BpeMeHHOI o61actn BbiGpoc Toka (8/20 MKc)
HopMmannsoBaHHbIli BO BpeMeHHOol 061acTu BbIGpoc Toka (8/20 MKC) BblpaXeH Kak

N3vikce

(0 =%, -e'r (E.2)

r, =47,52 mkc;
r2 =4.296 mKc;
=0.939;

% uRiit = 2.741;

-bj 18usice*2 [k

*SURGE =B 'M
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'padhmk BbiGpoca Toka 8/20 MKC B 3aBMCMMOCTM OT BPEMEHU NOKa3aH Ha pucyHke E.4.

PucyHok E.4 — Bbibpoc Toka (8/20 MKC): ANNTEeNbHOCTb MMNynbca N

YBe/mueHHsblii hparMeHT nepeHero hpoHTa MMNybca NpuMBeAeH Ha pucyHke E.6.

PucyHok E.5 — Bbi6poc Toka (8/20 MKC): AnNTeNbHOCTb NepegHero poHta T
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AMNANTYyAA CNeKTpPasibHOW XapakTepucTuki, COOTBETCTBYOLW el opmyne (E.2). npuBeaeHa Ha pucyHke E.6.

«AITY

PucyHok E.6 — Bbi6poc Toka (8/20 mKc): cnekTpanbHas xapaktepuctuka c Jif= 10 kHz

MIMnNynbC Toka BO BpPEMEHHOI 06/1aCTU XOPOLLO MOAEeNMpyeTcs Ana YacToT MeHee 0.15 MIy. Takum 06pasom, cooT-
BeTCTBYlOLWAA nosioca nponyckaHnsa BW = 0,15 My,

E.4 Hopmann3oBaHHbIli BO BpEMEHHO o6nacTu Bbl6poc HanpsxeHus (10/700 mMkc)
HopMmannsoBaHHbIli BO BpeMeHHOol 06n1actu Bbl6poc HanpshkeHns (10/700 MKC) BblpaxeH Kak

M

-e'> (E.3)

r, =2.574 mKc;
i2=945.1 mkc;
v, =0.937;

'ISURGE = 1-749;
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I'padhmk Bbibpoca HanpsixeHns 10/700 MKC B 3aBUCMMOCTMN OT BPEMEHU NoKa3aH Ha pucyHke E.1.

YBENWYEHHbI oparMeHT nepeaHero HpoHTa uMnybca NpuBefeH Ha pucyHke E.8.
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AMNANTYyAa cnekTpanbHol XxapakTepucTuku, cootTseTcTBytoweli hopmyne (E.3). npuBegeHa Ha pucyHke E.9.

«KTHU

Mmnynbc HanpsxeHWs BO BpEMEHHOI 06nacTu XxopoLwo MogenupyeTcs Ans YacToT MeHee 0.4 MIu, Takum o6pasom
COOTBETCTBYlOLWAA nosoca nponyckaHns BW = 0.4 My,

E.5 Hopmann3oBaHHbI# BO BpeMeHHOI o6n1actn Bbibpoc Toka (5/320 Mkc)
HopmannsoBaHHbIli BO BpeMeHHOol o6n1actu Bbi6poc Toka (5/320 MKC) BblpaXKeH kak

(E4H

roe K, =1,
r, = 1.355 mKc;
r2=429.1 mKc:
T, = 0.895;

YSURGE = 1'556:

'S; Yoracb

*surge=*171 *
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'padhmk BbiGpoca Toka 5/320 MKC B 3aBUCMMOCTM OT BpEMEHW NnokKasaH Ha pucyHke E.10.

PucyHok E.10 — Bbi6poc Toka (5/320 MKC): AnuTenbHOCTb Mmnynbca Tn

YBenuueHHblit pparMeHT nepegHero opoHTa UMNybca NpuBeaeH Ha pucyHke E.11.

PucyHok E.11 — Bbi6poc Toka (5/320 MKC): AnnuTenbHOCTb nepeaHero opoHTa 7.
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AMNANTYyAaA cNekTpasibHOW XapakTepucTuki, COOTBETCTBYOW el dopmyne (E.2). npuBeaeHa Ha pucyHke E.12.

«nrn

Mmnynbc Toka BO BpeMeHHOI 061acTv XOpoLLo MogenupyeTcs A 4acToT MmeHee 1 MIu. Takum o6pa3om CooTBeT-
cTByloulas nosioca nponyckaHns BW = 1 Mry,
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Mpunoxexne F
(cnpaBoyHOE)

PaccMmoTpeHue HeonpeneneHHOCTU N3MepeHuit

F.1 YcnoBHble 0603HauveHuns

Vfj — nukoBoe 3HaueHne amnanTyAbl UMMYNbCa HANPSHXKEHUA MPU XONOCTOM XOAe.

Tfy — AAMTeNnbHOCTb (DPOHTA MMMY/bCa HANPSXEHUsA B peXxumMe xonocTtoro xoga: v = 1.67 Ty.

Tv — AAWTEeNbHOCTb NepegHero poHTa UMNy/bCca HanpsXXeHUs B pPexume X0/I0CTOTO XoAa onpefensercs kak
spemsa ot 30 % 0 90 % NUKOBOro 3HAYEHUs.

TV — AANTeNbHOCTL NepefHero poHTa UMNy/bca HaNpsSXXeHUs B pPeXxuMe X00CTOro xoAa onpefensiercs kak
Bpems oT 10 % 0 90 % oT NnkoBOro 3HaveHmsa: TV = 0.80«Ttv = 1.33-Tv.

W — A/MTENbHOCTb UMMY/IbCa HaMNPsXXeHUsA B PeXUMe X010CTOro Xoaa.

/Ip — nvKoBOe 3HauvyeHne aMnAUTyAbl UMMNYNbCa TOKa B PeXVMe KOPOTKOro 3aMblKaHus.

Ta — ANNTENbHOCTbL NepegHero hpoHTa MMNyAbca Toka B PeXuMe KOpoTKOro 3amblkaHus: ' = 1.25- Trl

T, — ANUTENbHOCTb NepefHero YpoHTa UMNybCca TOKa B pexviMe KOPOTKOro 3aMblKaHUsA onpefenseTcs Kak Bpe-
MsA 0T 10 % f0 90 % OT NMKOBOro 3HAYEHUS.

Td — ANUTENbHOCTb MMMYbCA TOKa B PEXNME KOPOTKOTO 3aMblKaHus.

MpumeuyaHne — 3HaueHne W OTHOLIEHUS MeXAy cumBonamu o(x,). cr u<y), uy), Ly) n y pasbsacHsaoTcs B

IEC/TR 61000-1-6.

F.2 O6ume nonoxeHns

CooTBeTCTBME peasim30BaHHON BENYMHBI MOMEXW BENNYMHE MOMEXMW, YCTAHOBJ/IEHHONM B HacTOsWeM cTaHjapTe,
06bIYHO MOATBEPXAAETCS C MOMOLLbIO pAfa U3MepeHuin (Hanpumep, n3MepeHne BpeMeHU HapacTaHus umnynbca ¢ no-
MOLLbI0 ocuunnorpada ¢ Mcnofb3oBaHWeM aTTeHaTopoBs). PesynbTaT Kax4oro nsmepeHus BknoyaeT B cebs HekoTopoe
3HaueHne HeonpegeneHHoCTU n3mepenus (MU) ns-3a HecoBepLUeHCTBa N3MepPUTENbHbIX MPUGOPOB, a Takke OTCYTCTBUS
BOCMPOW3BOAMMOCTN CaMoil n3mepsemoli BennumHbl. OLueHka HeonpeaeneHHoOCTN N3MEepPEHNs B HacTOsILeM cTaHgapTe
OCYyLLEeCTBSETCS B COOTBETCTBMM C NpUHLMNAMU 1 MeTogamu, onucaHHbimu B IEC/TR 61000-1-6.

[ns Toro 4To6bLI OLEHNTHL HEoNpefeNleHHOCTb N3MepPeHnsa HeobXoanMOo:

a) YyCTaHOBUTb UCTOYHWKW HEOoNpeAeneHHOCTH, CBA3aHHbIe Kak C U3MepuTesnbHOl annapaTypoii, Tak u c usmepsie-
MOV BEINYNHOIA;

b) yCTaHOBUTb (DYHKLMOHA/IbHY0 3aBUCUMOCTb (M3MEPUTENLHYD MOAENb) MeXAy BAUALWUMK (BXOAHbIMUW) BENU-
YnMHaMUN U N3MEPEHHOI (BbIXOAHO) BEMYNHOIA;

C) NONyYnTb OLEHKY U CTaH4apTHY0 HeonpeAeneHHOCTb BXOAHbIX BEIMUMH;

d) nonyunTb OLEHKY MHTepBana, CoAepXaliero ¢ BbICOKUM YPOBHEM [0OBEPUS UCTUHHOE 3Ha4YeHWe nU3MepsemMoii
BE/INYNHBI.

Bonee nogpobHas nHgopmauus npueegeHa B IEC/TR 61000-1-6.

Mpun UcnbITaHNAX Ha MOMEXOYCTOWYMBOCTb OLEHKN N HEONpeAeieHHOCTY paccunTbiBalOT N0 NapameTpam BesIMUYUHbI
nomexu (Hanpumep, Bpems nepeAHero hpoHTa, aMnAnTya U 4AUTeNbHOCTb). Takum 06pasoM, OHW ONMUCbIBAOT CTENEHb
COOTBETCTBUS BE/IMYMHBI MOMEXMN C COOTBETCTBYIOLMMUN TpeboBaHNAMMN HACTOALLErO OCHOBONOMArawLero ctaHgapra.

3TN OLEHKN 1 HeonpeaeNeHHOCTU, NoNyYeHHble A5 KOHKPETHOW BENMYMHBI MOMEXM, He ONUCbIBAKOT CTeNeHb CooT-
BETCTBUS MeXAY MOAe/IMPyeMbIM 3/1eKTPOMArHMTHbIM SB/IEHVEM, KakK 3TO OnpejesieHo B OCHOBOMoONaralwLlLem ctaHaapTe,
1 peasibHbIM 3/1eKTPOMArHUTHLIM SIBIeHWEM B MUpe 3a npejenamu nadopartopuu.

MockonbKy BAUSIHWE NMapameTpoB Be/IMYMHbI NoMexn Ha O anpuopu Hen3BecTHO U B 60/blIMHCTBE cnyyaeB MO
[leMOHCTPMpPYeT He/MHeliHoe noBefieHne, eAUHCTBEHHOE 3HAUYEHNe OLeHKMN 1 HeonpeAeneHHOCTN He MOoXeT GbiTb onpeje-
NIeHO ANA BeNNYMHbI nomexu. MoaToMy KaxAapblil U3 napameTpoB BENYNHBI MOMeXN ByeT CONPOBOXAATbCA COOTBETCTBY-
OLLEei OLEeHKON 1 HeonpeaeneHHOCTbIO.

370 NpuBOAUT 60/1ee YeM K OJHOMY GIOJ)KeTy HeonpeaeeHHOCTU.

F.3 VICTOYHUKM HeonpeaeNneHHOCTU NPU N3MepeHUsiX BbiGpoca HanpsixeHus

Huxe npusefeH CNUCOK COCTaBAALWMNX, UCNONb3YEeMbIX A1 OLEHKU BANAHUS Kak M3MepuTe bHbIX NPU6G0POB, Tak
1 “cnblTaTeNbHON yCTaHOBKU:
- MokasaHue NMKOBOro 3HaYeHus;
nokasaHue ypoBHs 10 % (nnun 30 %);
- nokasaHwue ypoBHs 90 %;
- nokasaHue ypoBHA 50 %;
- WMPUHA NONOCHI MPOMYCKaHUS U3MEPUTENbHOI CUCTEMBI:
- hopma MMMYNbCHOrO OTKAMNKA U3MEPUTENbHON CUCTEMbI;
- MOrpelwHoCcTb N3MEPEHNA NO rOPU3OHTaNbHOI ocu ocuyunnorpada;
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- MOrpewHoCTb N3MEPEHNS MO BepTUKabHOI ocu ocuunnorpada;
- NOBTOPSIEMOCTb MU3MEPUTENIbHOI CUCTEMbI, U3MEPSiIEMOI BENIMUMHBLI U YCTAHOBKM (TUn A);
- Kannbposka ocumnnorpadga n M3MepuTenbHOl CUCTEMBI.

F.4 HeonpepaeneHHOCTb KaNUGPOBKM BbIGPOCA HANPsSXXEHUS

F.4.1 O6wme nonoxeHus

B cnyyae ucnbiTaHUsi HA YCTONYMBOCTb K BbIGPOCY HaMPSHKEHUS BeMYMHAMU NOMEXU SIBNSOTCA HanpsKeHue Bbl-
6poca v Tok Bbibpoca, BbipabaTbiBaeMble reHepaTopoM BbIGPOCOB 1 NpuknagbiBaembix k MO. Kak yxe o6cyxaanock B F.2.
6101KeT HeonpeenieHHOCTn TpebyeTcs AN KaXA0ro n3MepsemMoro napamerpa BefiMdvHbl Nomexu. MNapameTpbl BENUUH
nomexu; Vp, n 7" ANS HanpsHxeHns xonocToro xoda u Ip. Tikn 77 ns Toka KOPOTKOTO 3aMblKaHUS.

HacTosiwunii noaxos, NPUHATLIA ANA OLEHKM HeonpeAenieHHOCTU U3MEePEeHUs UMMybca, onucaH B F.4.6 n F.4.7.
B Ta6nuuax F.1—F.3 npuBegeHbl Nnpumepsl 6104XeToB HeonpeeneHHOCTN A8 napameTpoB Bbibpoca HanpshkeHus. Ta-
61ULbl BK/IOYAIOT BXOAHbIE BE/IMYMHbLI, KOTOPblE CYHMTAKTCA Hanbonee 3HaAYMMbIMK A48 3TUX NPUMEpPOoB, AeTanun (4uc-
N0Bble 3HaYeHus, TN YHKUMU NAOTHOCTW BEPOSITHOCTU W T. [.) K&XAOro BKNaja B HeonpeAeneHHOCTb U3MepeHus n
pesynbTaTbl pacyeToB, HEOOXOAMMbIX /15 ONpefeneHns Kaxaoro 6roaketa HeonpeaeeHHOCTH.

F.4.2 nuTenbHOCTb (DPOHTA BbIGPOCA HAMPAXEHUA B PeXVMe X0/0CTOro xoaa

M3mepeHHyl0 BENNUYNHY — AINTENbHOCTL (DPOHTA BbIOpOCA HANPSHXKEHUS B peXyMe X010CTOro XxoAa paccunTbiBaloT
C NOMOLLbI0 PYHKLIMOHANBHON 3aBUCMMOCTN:

roe (F.1)

r30% Bpems npu 30 % OT NUKOBOI aMNANTYAbI;
r9Q% BpemMs npu 90 % OT NMKOBOI aMnNAnTyabl;
A KOppEeKyM1s Ha HEBOCNPOM3BOANMOCTb;

THS BPEMSA HapacTaHusi NepexoAHOW xapakTepuUCTUKN n3MepuTenbHoi cuctembl (0T 10 % o 90 %);
B LUMPUHA NOMIOChI NPOMYCKaHUA N3MepuTebHOl cucTeMbl Ha ypoBHE MUHYC 3 AB;
a KoahpumuUneHT, 3HauyeHne kotoporo (360 + 40) mkc kY (B. kI'y. n TMS. MKc).

Ta6nunya F1 — Mpumep 6logxeTa HeonpefeneHHOCT A8 AIMTENbHOCTU (hPOHTA BbIGPOCA HANPSXKEHNA B pexvnmMe
xonocToro xoga Tfv

O6o3Ha- MpaHuLa [Henu- En.
deHme OueHka  Ef. mmbl. oLLMBKM Eq,. vam. PDF3L Tonb nM [ Efn. vobl M(Y) vy
r30 % 0.25 MKC 0.0050 MKC Tpeyrons-  2.45 0.0020 -2.08 1 0.0043  wmKc

Has
Ty % 1,15 MKC 0.0050 MKC Tpeyronb-  2.45 0.0020 2.08 1 0.0043 MKC
Has
Vs 0 MKC 0.025 MKC Hopmanb- 1.00 0.025 2.08 1 0,052 MKC
Has
(*=1)
a 360 MKC-KIL, 40 MKC -KIL, Mpamo- 1.73 231 -0.0019 1/kly 0.043 MKC
yronbHas
B 500 Ky, 50 Ky, Mpsmo- 1.73 28.9 0.0014 wmkc/kly  0.039 MKC
yronbHas r
ujy) =\lW y)2 0.08 MKC
Wy)=2n&) 0.16 MKC
y 1.20 MKC

a>®OyHKUMS pacnpeAesieHnst BEPOSiTHOCTU.
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7™ a, 7an % — nokasaHus BpemeHu npu 30 % unm 90 % OT NMKOBOI amnAuTyabl. FpaHuua owmnbku nonyyeHa us
npegnonaraemMoil yactoTel guckpetusauun 100 ruraBbl6OPOK/C U CMOCOBGHOCTU WHTEPMONALMM Tpacchl ocuunnorpadga
(byHKLUMA NNOTHOCTN BEPOATHOCTM TpeyrosibHol hopmbl). B NpoTUBHOM cnyyas cnegyeT npegnonaratb NPSMOYro/ibHYO
PYHKUMIO NJIOTHOCTM BEPOATHOCTU. 3eCb paccMaTpuBaeTcs TOJ/IbKO BKIaj B HeonpeeneHHoCTb U3MEPEHNA B CBA3UN C
4aCTOTOW AWcKpeTuauun, gnas LONOSHUTENbHBLIX BKNagoB cM. F.4.5. MpegnonaratoT, 4To nokasaHua Tm % = 0.25 mkc n
T90Yb= 1-15MKC-

TMS — pacueTHOe BpeMs HapacTaHUsi NepexofHON XxapakTepUCTUKN N3MepUTEeNbHONR cnctemsbl. KoadhduuneHT a
(cm F.1) 3aBUCKT OT POPMbI UMMNYNLCHOFO OTKAMKA U3MepUTEeNbHON cuctemsbl. inanasoH (360 + 40) mMkc-kIL ABnseTcs
npefcTaBUTE/NbHbIM 415 WXPOKOrO Knacca CUcTeM, Kaxaasa M3 KOTOpbIX MMeeT pas3/imyHylo (0opMy MMNY/IbCHOW Xxapak-
Tepuctukn (cm F.4.6 n Tabnuuy F.4). lnpuHa nonockl B n3meputenbHoii cucTeMbl MOXeT 6bITb NONyYeHa aKcnepuMeH-
TanbHO (NpPAMOE U3MepeHWe LWUPKUHBI NOM0ChI) NN paccYnTbiBAeTCA M3 NOMOCHI MPONyCKaHUs KaXJoro anemeHta
M3MepuTenbHO cuctemsl (Mo cywecTBy, Npob6HMKa HanpsixeHus, kabena u ocuunnorpada), Ucnonb3ys cnegywouiee
ypaBHeHue:

Ana B npeanonaratoT ouerky 500 kI'y u rpaHuyy norpewHocTn 50 kl'y 41 NpsAMOYronbHOW YHKUMM NAOTHOCTN
BEPOSAITHOCTU.

VR — HeBOCNpOWN3BOAMMOCTb A/MTENLHOCTN NepegHero poHTa npu amnantyae ot 30 % Ao 90 %. AaeT Konuye-
CTBEHHYI0 OLeHKy OTCYTCTBUS BOCMPOMU3BOAUMOCTU Npu n3mepeHun T90% — M90%. 06ycno0BNEHHOM U3MepuUTenbHol an-
napartypoii, pacnosioxxeHnemMm N3MepuTeIbHOW YCTAHOBKM 1 CAMUM FeHepaTopoM BbiGpoca HampsHKeHus, 4To onpefAenieHo
3KCNeprMeHTanbHO. DTy OLeHKY Tna A. OCHOBaHHY0 Ha )OpMYyJsie SKCNepMMeEHTasIbHOro CTaH4apTHOro OTK/IOHeHNs s(gk)
BbIGOPKM 13 M NOBTOPHbIX M3MEPEHW gy paccunTbiBaloT:

rae q npepactasnseT coboil cpefHee apuMeTuyeckoe 13 3HaYeHN oy.

MpegnonaratoT, 4YTo rpaHuua norpelwHocTn s(qk) = 25 HC (0AHO cTaHAapTHOE OTK/IOHEHWEe HOPMasbHON PyHKUNN
NNOTHOCTN BEPOATHOCTK), @ oLeHka — O Hc.

MpuMeuaHne — [lns TOKA KOPOTKOTO 3aMblKaHWsi BIOMKET MOXET 6biTb MOJYUYEH aHaNOrM4HbIM 06pPa3oM.
B aTom cnyyae TMS BkItoyaeT Mosocy NponyckaHus Npo6HMKa Toka BMECTO NPO6HUKA HanpskeHus. fanee gyHKLuMo-
Ha/IbHYI0 3aBUCMMOCTb PACCUNTLIBAIOT CIEAYIOLUM 06pa3oM:

F.4.3 MuKkoBOe 3Ha4YeHne BbIGPOCA HANPAXEHNA B PeXUMe XON0CTOro XoAa
N3MepeHHy0 BeNIMUMHY — NUKOBYH aMnanTygy BbiGpoca HanpshkKeHUsi B PEXMME XO0M0CTOr0 X04a PacCUuThIBIOT C
NOMOLLbI0 PYHKLMOHAIbHOM 3aBUCUMOCTH

rge VPR — nokasaHue NMKOBOro HanpskeHus:

A — ocnabneHune nNpo6HMKa HaNPsHXKEHWUA N0 NOCTOSAHHOMY TOKY:
6R — KOoppeKuus Ha HeBOCNPOWU3BOANMOCTb:
6V — TOYHOCTb M3MEpEeHUs No BepTUKanbHOM ocu ocuunnorpada:
p — Ko3a(ppumumneHT, 3HayeHne Kotoporo (12.7 £ 1.4) kl'y;
B — wWwunpuHa nonockl NponyckaHns U3MepuTenbHOW CMCTEMbI Ha YpOBHe MUHYC 3 Ab.
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Ta6nunya F.2— Mpumep GlogxeTa HeonpeaeneHHOCTH 419 NUKOBOIO 3HAYEHUA BbIOGpPOCA HaNPSXKEHUS B PeXVMe XO-
nocrtoro xoga Vp

O603Ha- paHuua En. [Jenn- . Epn. N En.

verme  Ouerka B KM g ysi g PDF&* Tena i) ¢ V3M. (] 1am

Vhk 3.84 B 0.0075 B TpeyronbHas  2.45 0.0031 1001 1 3.06 B

A 1000 1 50 1 Mpawoyrons- 173  28.9 3.84 B 111 B
Has

6R 0 1 0.03 1 HopmanbHasa 1.00 0.03 3.84-103 B 115 B

(*=1)

&V 0 1 0.02 1 MpsiMoyronb- 1.73 0.012 3.84 103 B 44,4 B
Has

B 12.7 Ky, 1.4 k'y  TMpamoyronb- 1.73 0.81 0.38 B/kly  0.32 B
Has

B 500 Ky, 50 Ky TMpamoyronb- 1.73 28.9 - 0.0096 B/kly, 0.29 B
Has

u(y)=1lmsar 0.166 kB

Uy) =2uc(y) 0.33 KB

y 3.84 KB

BblpaxeHo B npoLieHTax oT 8.6 %

3.84 kB

al PyHKUWS pacnpeseneHns BEPOsSTHOCTH.

VpR— nokasaHune NUKOBOro HanpsbkeHns. paHuua NnorpeLtHocTy NoyyYeHa B NPeAnoioxXeHnm, 4To ocuuinorpad nve-
eT BepTVKa/ibHOe paspelleHne 8 6UT C BO3MOXHOCTbIO MHTepnonsauuy (TpeyronbHas qyHKLMS pacnpegeneHns BeposTHOCTY).

A — ocnabneHne NpobHUKa HaNPsXXeHUss N0 NOCTOAHHOMY TOKy. [MpeAnonaralTca 3HauYeHne oueHkn 1000 n rpaHu-
ua norpewHoctn 5 % (pyHkuna pacnpepeneHns BEpOATHOCTN NPSIMOYTrO/bHOW (hopMbl).

6R — koNMYecTBeHHas OLeHKa HeBOC/IPOVN3BOAMMOCTH N3MePUTENIbHON YCTaHOBKM, KOMMOHOBKU N N3MEPUTENbHbIX
npubopos. 3TO oLeHKa Tuna A. OCHOBaHHas Ha 3KCNepuMeHTa/lbHOM CTaH4apTHOM OTK/IOHEHMMN BbIGOPKM U3 NOBTOPHbLIX
N3MepeHNi NMKOBOro HanpshkeHusi. OHa BblpaXkaeTCcs B OTHOCHTE/IbHbIX BENNUYNHAX 1 NnpegnonaraeT oueHky 0 % 1 rpaHu-
Uy norpetwHoctn 3 % (04HO CTaHJapTHOE OTK/IOHEHME).

6V — KoNn4yecTBeHHas OLeHKa HEeTOYHOCTW U3MepeHus aMnanTyAbl NOCTOSIHHOrO Toka ocuunnorpadom. Mpeano-
naratoT rpaHuLly norpewwHocTyn 2 %. hyHKUMI0 pacnpefeneHns BepoATHOCTY NPsIMOYro/ibHOW thopmbl 1 oLeHKy 0.

P — koadhchnumeHT, 3aBuCALL A OT POPMbI Kak MMNYbCHOTO OTKINKA N3MepPUTEeNbHON CUCTEeMbI, Tak U CTaHAaPTHO-
ro MMNY/bCHOIO CUrHana B okpecTHOCTW nuka (cm. F.4.7). UHTepBan (12,7 + 1.4) k'Y ABnseTca npeacTaBuTeNbHbIM ANSA
LIMPOKOrO Kiacca CUCTeM, Kaxaas U3 KOTOPbIX UMeeT pas/inyHyo hopmMy MMNYbCHON XapakTepucTuKu.

B — cm. E.4.2, TOT Xe CMbIC/1 1 Te Xe 3HAYEHNA KakK 415 OLEHKMN, TakK U AN TpaHuLbl OLNGKN.

MpumeyaHne — [19 TOKa KOPOTKOTO 3aMblkaHWA GO4KET MOXET OblTb PACCMOTPEH aHa/IorMYyHbIM 06pa3om.
B sTom cniyuaB B BkntovaeT B ce6s1 No10cy NponyckaHus npobHuKa Toka BMeCTOo Npo6HMKa HanpsxeHus. [lanee napameTp
P n3meHsioT B cooTBeTCTBUM C Tabnuueli F.5 B8 F.4.7.

F.4.4 LNUTeNbHOCTb BbIGPOCA HAMPSXXEHNs B PeXnWMe X0N0CToro xoga
M3MepeHHy0 BENUNHY — A/IUTE/IbHOCTb BbiipoCa HaNpPsHKEHUst B PEXMME XOI0CTOr0 X04a PacCcUnTLIBAIOT C Mo-
MOLLbI0 (OYHKLMOHANbHO 3aBUCUMOCTH:

™

rae 760 < p — Bpems npu 50%-HOI NMKOBOW aMnNnnTyAe nepesHero hpoHTa BbiGpoca;
— Bpewmsi npu 50%-Holi NMKOBOI aMnAnTyae 3aaHero opoHTa Bbibpoca;
6R — koppekuna Ha HeBOCNPON3BOANMOCTb;
B — wupunHa nonockbl NponyckaHus N3MepuTebHON CUCTEMbI Ha YPOBHE MUHYC 3 AB;
|) — koadpuumeHT, 3HaveHne kotoporo (12.7 + 1.4) Ky,
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Tab6nunya F.3— lMpumep 6logxeTa HeonpeaeneHHOCTN 415 ANNTENbHOCTU BbIGpOCA HaMNpsHXXeHUs B peXnme X010CToro
xofa Ta

0O603Ha* En Mpammua  Ep, , [Jenn- ) En

ucume OueHka v oumbm Y. PDR> e OW c En. Ham. uiy) V3M.

*60 4,51 0.5 Mkc  0.0050  mkc  TpeyronbHas 2.45 0.002 -1,00 MKC 0.0020 MKC

51.2 mkc  0.0050 MKC  TpeyronbHaa 2.45 0.002 1.00 MKC 0.0020 MKC

6R 0 mke 015  MKC HO‘:Taml’;a” 100 015 100 MKe 015  mke
Mpamo-

p 12.7 Ky, 14 Ky, yronbHas 1.73 0.81 -0.0052  wmkc/kly  0.0042 MKC

B 500 Ky 50 KMy Mpsmo- 1.73 289  0.00013 wmkc/kly 0.0038  Mmkc
yrosibHas

ne{y)=11 yp 0.15 MKC

U(y) =2 ilc(y) 0.3 MKC

Y 50.7 MKC

& OYHKUMA pacnpegeneHnsi BEPOSITHOCTY.

™ %.K * %.b— oTcueT BpeMeHu npu 50%-Holi NMKOBOI amMnNAnTyAe nepeaHero uan 3agHero poHTa Bbl6po-
ca HanpshXeHus B pexumMe X0a0CTOro xoga. panuua ownbkn nonyyeHa U3 npegnosaraemoii 4acToTbl gucKpeTusauum
100 M'vuraBbI6OpOK/C (Tak Xxe. Kak B E.4.2) 1 BO3MOXHOCTM MHTEpNoNAuny Tpaccel ocuunnorpada (pyHkyma nn1oTHOCTM
BEPOSATHOCTW TPeYyronbHOW hopmbl). B NpoTuBHOM cnyvas cnedyeT npegnonaratb NPsAMOYro/fibHY0 hyHKLMIO NA0T-
HOCTM BEpOATHOCTU. 3[4ecCb paccMaTpuBaeTcs TONbKO Bkafj B HeONpeAeseHHOCTb U3MEPEHNs B CBSI3U C 4acToTol
AuckpeTusauumn, A4NA AONOMHUTENbHBLIX Bknafos cMm. F.4.5. MpegnonaratoT, 4yTo nokasanua IM*, ~ k = 0.5 mkc n Tm

=51,2 mKc.

R — KonnyecTBeHHas OLieHKa HEBOCNPOU3BOAMMOCTU AndepeHLnanbHoro n3MepeHns BpeMeHHOro nHTepeana
60 %p — 50 4%R n3-3a BAUSHUSA U3MEPUTE/IbHON YCTAHOBKU, KOMMOHOBKM W U3MepUTE/IbHbIX NPMOOPOB. DTO OLleHKa
Tuna A, OCHOBaHHas Ha 3KCNepuMeHTaNbHOM CTaHAAPTHOM OTKAOHEHWUW BbIGOPKM M3 MOBTOPHbLIX M3MepeHuiit. Mpegno-
naratoT rpaHuuy norpewHocTtun s(qk) = 150 Hc (04HO cTaHAApPTHOE OTK/IOHEHME HOPMasibHON yHKLMW NAOTHOCTN BEPOAT-
HOCTM) U oLeHKy O HC.

(I— cMm. F.4.3. Takoe e 3HaYeHne 1 Te e BEe/IMYMHbI KaK A8 OLEeHKN, Tak U 41 FpaHunLbl MOTrPELLIHOCTH.

B — cm. E.4.2. Takoe xe 3HauveHve 1 Te Xe Be/IMUYUHBI KaK /151 OLeHKN, Tak 1 4151 TPaHunLbl NOrpewwHocTu.

MpumeyaHune — [na BPpEMEHHOro MHTepBana ANUTeNbHOCTU Td TOKa KOPOTKOrO 3aMblKaHUsi GOAKET MOXeT
6bITb PacCMOTPeH aHanormyHbiM o6pasom. B atom cnyyae B BknovyaeT B cebsa nosocy nponyckaHus npobHuka Toka
BMECTO NPO6GHMKA HanpsxeHus. Llanee napameTp (i UISMEHSIIOT B COOTBETCTBUM € Tabnuueit F.5. n pyHKLMOHanbHoe oT-
HOLlEeHMe:

A=W B (T BO%" - B0%/1+84)

F.4.5 fanbHeliwne BkNajbl B HeonpejeneHHOCTb U3MEPeHU Npu U3MepeHnsax BpeMeHn U aMnanTy bl

Own6Ka BpeMeHHOI 6a3bl U JKUTTEP: XapakTepucTukn ocuymnnorpada mMoryT GbiTb NMPUHATHI B KAYECTBE OLLEHOK
oWNBKN PYHKUMI NIOTHOCTM BEPOSATHOCTY NPSIMOYTro/bHOW hopMbl. O6bIYHO 3TV BKNaAbl MPEHEBPEXNMO Mabl.

PaspelueHune nNo BepTUKanu: BKNaf 3aBUCUT OT BEPTUKA/IBHOTO paspeLlleHus no amnantyge [A v Ha ckloHe Tpacchl
dAldl. HeonpefeneHHOCTb CBSi3aHa C MNOMIOBUHON WNPWHbLI paspelueHns u (&AI2)I(dAldt). Ecnu BbeinonHAeTca MHTepnons-
LumMsa Tpacchl (CM. pykOBOACTBO ocuumanorpada), ucnonb3yoT yHKUUIO NOTHOCTM BEPOSATHOCTW TPEYroNbHON hopMbl, B
NPOTUBHOM Cry4ae — (PYHKLMIO NJIOTHOCTU BEPOSATHOCTW NPAMOYro/ibHOM hopMbl. STOT BKAaA HE MOXeT OblTb He3Hauu-
TenbHbiM Npu \dAldt | < (AA/7]), rae I, — nHTepBan BbIGOpKKU ocuunnorpada.

CwMeLleHne No NoCTOAHHOMY TOKY: CMelleHne No NOCTOSHHOMY TOKy ocuunnorpada BHOCUT CBOI BKknag B norpetu-
HOCTb M3MEepeHUsI MUKOBOTrO HanpshkeHWs, ec/iim NUK M3MepsieTCss OT HOMWHa/bHOW HyfneBOW AVHUU MOCTOSHHOTO ToKa
ocuunnorpada. 370T BkNag MoxeT 6bITb NPOUTHOPUPOBAH, eC/N NporpaMmma s CYUTbIBaHWA NokasaHuii ocymnnorpada
n3MepseT NUK oT 6a30BOI NNMHUM UMMY/bCA.
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F.4.6 VckaxeHne BpeMeHU HapacTaHWs K3-3a OFPaHWYEHHOW NPONYCKHOW CMOCOGHOCTU U3MEPUTEsNbHOW
cucTemsbl

MckaxeHne BpeMeHW HapacTaHus BbIYUCASIOT C MOMOLL b0 06bIYHOTO NpaBuia cCouyeTaHusi BpEMEH HapacTaHus, Ko-
Topoe felicTByeT Npu KackagmpoBaHuy ABYX HEB3aUMOAENCTBYIOLNX CUCTEM, KOTAA BPEMS HApacTaHUst X NepexoAHbIX
XapakTepucTuk MOHOTOHHO Bo3pacTaeT (cM. Elmore), To ecTb

(-2

roe [* — BpeMs HapacTaHusi CUrHana Ha BbIXOAE U3MEPUTENbHON CUCTEMBI (MCKaXKEHHOE BPeMSsi HapacTaHus);
BPeMs HapacTaHWs curHana Ha BXofie U3MepuTeNIbHON CUCTEMbI;
BpPeMsi HapacTaHus NepexofHON XapakTepUCTUKN U3MEPUTENbHOW CUCTEMbl. BaxHO 3amMeTWTb, YTO BbIBOA
ypaBHeHus (F.2) oCHOBaH Ha crefylolemM onpegeneHnn BpeMeHn HapactaHua (cm. Elmore):

Zs)\(1)d t. (r-3)

roe /() — vmnynbcHas xapakTepucTuka U3MepuTesbHOM CUCTEMbI, UMeLL el HOPMUPOBaHHY 06/1acTb, TO eCTb
Ts — Bpems 3afepXKn, KOTOPOe OMNpesessieTcs Kak

ra=LU(*)<n. (F.4)
o

YpaBHeHue (F.3) HamHOro npouie B obpalyeHnn ¢ MaTeMaTuyeckoli TOUKM 3peHnsi, 4eM 06blYHOEe Ha OCHOBE Mo-
poroBbix ypoBHeli 10 % 1 90 %. TemM He MeHee B TEXHUYECKUX NPUIOXEHUSIX BpEMS HapacTaHusa oT 10 % fo 90 %. kak
npasuno, o6bLeAVHAIOT NocpeAcTBOM ypaBHeHus (F.2). C y4eToM MpOMycKHOM CNOCOGHOCTM CUCTEMbI Ba onpejeneHns
NpMBOAAT K CONOCTaBMMbIM BpEMeHaM HapacTaHus. [lelicTBUTeNbHO, ecnv onpeaensoT

a = TUSB. (F.5)

TO MOXHO BWAETb, YTO 3HAYEHUA 0. MOJyYEHHblE U3 ABYX ONpeAeneHunii BpeMeHn HapacTaHusl, He O4YeHb CU/IbHO pas/un-
yaroTcs.

3HayeHna a. COOTBeTCTBYIOLWME pas3/iMyHbIM (hopMamM UMNynbCHON XxapaktepucTuku h{t). npuBegeHbl B Tabnuue
F.4. Kak BugHo n3 tabnuubl F.4. He npeacTaBnsieTcs BO3MOXHbBIM ONMpeAennTb YHUKa/bHOe 3HauyeHne a. MOCKOJIbKY a
3aBUCUT KaK OT NPUHATOrO onpejenieHns BpeMeHn HapacTaHusa [Hanpvmep, Ha OCHOBE MOPOroBbIX 3HAYeHWli unu no gop-
myne (F.3)J. Tak 1 OT DOPMbl UMMNY/IbCHOW XapaKTePUCTVKN N3MEPUTENBbHON cucTeMbl. PadymHas oueHka a [1oXeT 6biTb
nosilyyeHa Kak cpefiHee apumeTnyeckoe Mexay MuHUMasbHbiM (321 «KT 3) n MakcumasbHbiM (399 «10'J) 3HaueHnamu,
KoTopble noaBnslTcA B Tabnuue 1. To ectb 360-10~3. Kpome TOro, MOXHO MpeAnonoxXuTb, 4TO, B C/iyyae OTCYTCTBUSA
nHopmaLuun 06 nsmepuTeNbHON CUCTEME, KDOME ee MPOMYCKHON CNOCOBHOCTU, Ntoboe 3HaveHne a mexgy 321 «1(r'3
1 399 «10_3 paBHOBEPOATHO. IHbIMM coBamu, NpeAnosnaraioT, YTo a — cayvaiHas BeMyrHa, nMetoLas npsMoyrosbHyo
(hYHKLMIO NAOTHOCTY BEPOSATHOCTU C HXKHE 1 BepxHell rpaHuuamm 321 «KT 31 399 +10'3co0TBETCTBEHHO. CTaHAapTHas
Heonpe/AeneHHOCTb a KO/IMYECTBEHHO onpefenseT Kak a) MHANGMEPEeHTHOCTb K MaTeMaTuyeckoil Mogenun, NpUHATON
ANs onpeAeneHns BpeMeHn HapacTaHus, Tak u b) nHauddepeHTHOCTb K (hopMe MMNYNbCHON XapakTepucTukM CUCTEMBI.

Ta6bnunya F.4— KoaduumeHT «. ypaBHeHue (F.5). U3 pa3nnyHbIX OQHOHANPABMAEHHbIX UMMNYNbCHbIX XapaKkTepucTuk,
COOTBETCTBYIOLMX OAHO 1 TO Xe nonoce NponyckaHna cuctemsl B

2-i nopafok

HaueHVs1 a. YMHOXeEHHble Ha 1 I BCKi 1A n K
3Hauel a. YMHOXeHHble Ha 103 ayccoBckas opsao (KPUTYECKOS 3aTyXaHME)

MpsmoyronbHas TpeNygznb*
cc ypasHeHue (F.3) 332 399 363 321 326

a: ot 10 % go 90 % 339 350 344 354 353

F.4.7 VickaxeHne amMnAnTyabl U ANTENBHOCTU UMMYbCA M3-32 OFPAHWYEHHOW NPONYCKHOW cnoco6HOCTH
N3MepuTENbHON cncTembl
McKaXeHHbIi UMNybCHbI curHan V A t) Ha BbiIXofe N3MepuTesbHONM cucTeMbl onpeaenseTcs UHTerpanoM CBepTKu:

AU(0=K,<T)ft(f-r)dT. (F6)
(o]

rae ly o — BXOAHOI UMNYNbCHbIV cUrHan;
h{t) — wumnynbcHasa xapakTepucTmka U3MepuTeNIbHON CUCTEMbI.
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CnepyeT oTMeTUTb, uTo A -h{t) = hQt). rae A aBnseTcs ocnabneHnem U3MepUTENIbHONW CUCTEMbI MO NOCTOSSHHOMY
TOKy. BXofHOI curHan moxeT 6biTb annpoOKCUMKUPOBAH €TO pa3fioxeHnemM B psaf Teiisopa B MOMEHT BpemMeHU tp. korga
BXOJ, AOCTUraeT CBOEro NMKOBOro 3HaYeHns

(F.7)
B

CnepnyeT OTMETUTb, YTO COCTaBANAOLW A8 NepBOro nopsaka otcytcTsyeT B ypaBHeHuun (F.7). Tak kak V'(tp) = 0. Lanee
VJ(Ip) < 0. TaK Kak TOYKM BOTHYTbl BHU3 (Makcumym), u > 0. TaK Kak 4ns cTaHAapTHbIX )OpPM CUrHANOB, NpejcTaB-
NALLWMX NHTepec, BpeMsA HapacTaHusi MeHblle, YeM Bpems cnaga. Noacrtasnas ypasHenue (F.7) B ypaBHeHue (F.6) n no-
cNe ynpoLLeHUi yunTbiBas, YTo LMPMHA NOOCHI MPONYCKaHUA N3MEPUTENbHON CUCTEMbI BE/IUKA MO OTHOLLEHUIO K LUMPUHE
nos1I0Cbl BXOAHOMO CUrHana (Tak. 4To cocTaB/sAloWMe CTENEHHOro psga, NopsAoK KOTOpPbIX 60/blue ABYX, NpeHebpexnmo
Masnbl), nonyyaem:

(r-8)

rae ij — MUKOBOE 3Ha4YeHne BbIXOAHOTO umnysnbca,
A — ocnabnexuve m3mep|/|Tean0|7| CUCTEeMbI NO NOCTOAHHOMY TOKY:

(r-9)

Mpuyem napameTp (S3aBUCUT OT 2-i NPOM3BOAHON CTaHAAPTHOTO BXOAHOTO CUTHANA W NapameTpa a. onpejeneH-
HbiX B F.4.6. Tak Kak MaTeMaTUYecKkoe BbipaXeHue 45 CTaHLAPTHbIX BbIGPOCOB HAMPSXKEHUSI MPUBEAEHO B HACTOSALLEM
NPUIOXEHUN, BENNYMHA (LMOXET BbiTb YMCNIEHHO paccunTaHa v npueegeHa B Tabnuue F.5.

OUEHKY UCKKEHWSI WNPUHBLI BXOAHOTO UMMY/IbCA TW MOyYaloT, yunThiBast, 4To Niowazb BbIXOAHOTO UMMyIbca —
3TO Nowazb BXOAHOMO MMNY/bCA, fleNeHHas Ha ocnabieHne no NoCTOsHHOMY Toky A. CnefoBaTenbHo.

VOTw =AYV pdTwna (r-to)

rge 7 — LMpYHA BbIXOAHOMO MMMybCa.
MNoatomy

(r-11)

Ta6nunya F.5— KoacbduuymeHT |1, ypaBHeHue (F.9). 4na cTaHAAPTHLIX BbIGPOCOB HaNpshKeHUs

1.2/50 mMKc 8/20 mkc 10/700 mkc 5/320 mke
12.7+1.4 148 +1.6 1.05 £0.11 2.00 £0.22

F.5 MpumeHeHne HeonpeeneHHOCTN B KPUTEPUSIX COOTBETCTBUSA reHepaTopa BbiGpoca HanpsxeHus

Takum 06pasom, 45 TOro, 4TOBb! GbiTb YBEPEHHbLIM, YTO FEHepaTop COOTBETCTBYET CBOMM TEXHUUYECKNM XapaKkTepu-
CTVKaM. pe3y/nibTaTbl KaJIMBPOBKU AO/HKHbI HAXOAUTHLCA B NpeAesnax, yCTAHOB/IEHHbIX B HACTOSILIEM CTaHAapTe (3HAYeHNs
[,0MYCKOB He YMEeHbLUAOTCS B CBA3M C HeONpeAeieHHOCTbI0 u3MepeHwii). JanbHeililune pekoMeHaalumn gaHsl B pasgene 6
IEC/TR 61000-1-6:2012.
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MpunoxexHue G
(cnpaBoyHoe)

MeToA KanM6GPOBKM MMNYIbCHbBIX N3MEPUTENbHbIX CUCTEM

G.1 O6wure nonoxeHmsa

Kann6poska reHepatopa TpeGyeT MCNoMb30BaHUS U3MepUTENbHOW CUCTEMbI, YTO BHOCUT UCKaXeHWe B U3MepeH-
HbI/i UMNYNbCHBIA CUTHAN. VickaxeHne SBNsieTcs (hyHKLMEN NPUI0XKEHHOTO UMNYIbCA U UCNONb30BaHHbIX U3MEPUTENBHBIX
XapaKkTepucTuk CUCTeMbI.

OLeHKY OTK/IMKA N3MePUTENIbHO CUCTEMbI HA CTaHAapPTU30BaHHbIA UMMNY/IbC MOXHO NOSYYUTb U3 UHTErpana CBEPTKN
(IEEE Std 4— 1995 un IEC 60060-2). MeTog TpebyeT nonyyeHus aKCneprMeHTanbHOW NepexoAHOW XxapakTepucTukn name-
puTenbHOl cucTembl. 3aTEM C NMOMOLLLI YMC/IEHHBIX BbIYUCMEHUI OLEHMUBAIOT WCKAXEHUS, BHOCUMbIE B TEOPETUYECKUIA
VUMMNYNbCHBIA CUrHAN M3MepuUTeNbHOW cUCTeMOli. DTO NO3BONSET OLEHUTb IPMEKT OTKAMKA U3MEPUTENBHON CUCTEMbI Ha
napameTpbl UMMy bCa, TO CTb BPEMSI HapacTaHusi, MMKOBOEe 3HaYeHue 1 AnTenbHoCcTb. OBGHapyXeHHble cuctemaTtnyeckme
OWMNGKM MOTYT BbITb UCNO/Ib30BaHbI 4N KOPPEKTUPOBKY Pe3yNnbTaToB KaNMBPOBKK, YTO NO3BO/SET NOBLICUTL €B TOUHOCTb.

G.2 OueHKa n3MepeHuns OTKANKA CUCTEMbBI C MOMOLLbIO UHTErpasna cBepTku

TeopeTnyecku nepefaToyHas PyHKUUS U3MEPUTENbHOW CUCTEMbI, UCNOMb3YyeMOl AN kannbposku (npeobpasoBa-
Tenb nac ocuunnorpad), MoxeT 6biTb onpejeneHa NnyTem NPUIOXKeHNA ANPaKOBCKOro NAeanbHOro UMnynbca K BXogy
cuctembl. Hanuuve yHKUMM nepeAayn NO3BONAET OLEHUTb UCKAXEHWSs, Bbi3BaHHble N3MepuUTesnbHol cuctemoit. MycTb
V JI) — umnynbc, npuknagbiBaemblil K BXOAY N3MepUTENbHOW cucTembl. MiMnynbe Ha Bbixode Vout{t) paccunTbiBalOT C Mo-
MOLL b0 MHTErpana CBepTKU:

[0]

rae J1o(0 — HOpManu30BaHHbIN UMMYNbCHbBIA OTKAVK U3MEPUTENbHO CUCTEMBI, TO €CTb
K(0<a=1-
0

Mockonbky 60/1ee NPaKkTUYHO U3MEPATb XapakTEPUCTUKN NEPEeXOAHOI, a He UMNY/IbCHON XapakTepucTukn namMepu-
TeNIbHOI CUCTEMbI, NCMOMb3YIOT 3KCNEPUMEHTa/IbHYI0 HOPMaM30BaHHY0 NepexoHylo xapaktepuctuky g{t) BmecTo ftO(f)
n ypaBHeHune (G.1) nsmeHs0T cnegyowmm obpasom:

vouf(0="KW g (f-x)dT. (G-2)
0

i
rae g(f) =Jr0(r)di.
o]

Ans onpegenenunsa g(f) nsmeputenbHyto crcTemy NofBepralT BO34ENCTBUIO CKavyka HampskeHusa/Toka u nsmeps-
10T ee BbIX0of. Bpema HapacTaHUs NPUNOXEHHOTO ckayka AO0/KHO 6biTb MeHee, yeM 1/10 BpeMeHu hpoHTa'HapacTaHus
umnynbca (cMm. Tabnuuy 2). Tak Kak HensbexHasi HemgeanbHOCTb CTYMEeHYaToro NCTOYHMKA pacnpocTpaHseTcs Ha Voutt)
n. cnepfoBaTesibHO, NPOSIBNAETCA B BUAE HeupgeanbHOCTW UCMOMb3yeMoii u3MepuTenbHoi cuctemsl. Bonee Toro, ms-3a
3aTyxaHus npeobpasoBartens amnanTyga ckayka [o/KHa 6biTb JOCTATOYHO BbICOKOW, YTO6bI 06ecneunTb Ha BXode oc-
uunnorpada curHan ¢ 4ocTaTouHOW AUHAMUKOW A5t 06ecneyeHmnst XOpoLLeil TOUHOCTH.

Mpunoxexnne E faet marematuyeckylo Mofenb cTaHAapTHbIX hOPM MMNY/bCOB BbIGpOCA HaMPSXXeHUs, reHepu-
pyeMmbiXx KOMOMHMPOBaHHbIMK reHepatopamu 1.2/50 n 10/700 mkc. Takme maTematuyeckume OpMbl UMMYNbCOB MOryT
6bITb MPUHATHI B KavyecTBe BXOAHbIX 1/4(1). COOTBETCTBYIOWNI NCKaXEHHbI BbIXxOAHOW curHan Vou!(O paccumTbiBaloT
no cpopmyne (G.2). CpasHusasa VA(f) u V At), nerko o6HapyXxuBalT CUCTEMATUYECKYIO OLINOGKY, MOPOXAAEMYI0 M3Me-
pUTENbHOW cucTemMoli 1 BAWAIOLLYIO HAa napameTpbl cTaH4apTHOro curHana (Bpems HapacTaHus, NUKOBOe 3HayeHue n
ANNTENbHOCTD).

MeTop kannbpoBku npegnonaraeT Ucnosb3oBaHne npeobpasosaTens (4enutens HanpshkeHWe/Tok) u ocuunnorpa-
¢ha. Kak npeobpasosatenb, Tak v ocuunnorpad JOMKHbI UMETb JOCTATOUYHYIO HArpy3ouHyl CMOCOOGHOCTb MO Hanpsxe-
HUIO/TOKY. CMOCOGHYI0 BblAEpXMBaTb MMMNYbCbl HANPSHXKEHNA X0N0CTOro XoAa/Toka KOPOTKOro 3aMblKaHus.

Ans ocumnnorpada TpebyeTca WMpUHA MOMOCHI NponyckaHus He MeHee 10 MIy u yacToTa guckpeTusauuu
100 meraBbl6opok/c.
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G.3 ImnynbcHaa n3MepuTenbHasa cuctema Ansa HanpskeHus xonocrtoro xoga (1,2/50. 10/700 mkc)

CurHan B BUAE cCKauyka HanpshKeHus nojaeTcsi Ha BXOf AENUTENA HaMpsHKeHUs, N NepexofHas xapakTepucrmka
3anucbiBaeTcsi C UCMOMb30BaHMEM LM(POBOro 3anoMuHatLero ocuunnorpada. FeHepaTop ckayka HanpskeHus 4on-
XEeH COOTBETCTBOBATb TPe6OBAHMAM, YCTAHOB/IEHHLIM B G.1. 3anncaHHyl NepexofHyr XapakTepPUCTUKY 3aTemM Hop-
Mann3ylT Tak. YTO YPOBEHb YCTONYMBOIO COCTOSIHUSI CTAHOBUTCS paBHbIM efuHuLe. OTKNK MU3MEPUTENbHOW cUCTEMbI
(penutenb HanpshxeHusa natoc ocuunnorpad) I/0Uf(f) Ha cTaHgapTM30BaHHOE HaNPSXEHUEe X0M0CTOro Xo4a MOXET 6bITb
paccuuTaH kak

yBnos”r |[W -9 u{t-Ne (G.3)
rae gu{t) — HOpMUpOBaHHAs IKCTIEPUMEHTA/IbHAS NEPEX0AHAs XapakTepPUCTUKa CUCTEMbI U3MEPEHUSI HAMPSKEHNS:
LI~(0 — craHgapTM3oBaHHas hopma CUrHana HampshkeHusi Xof0CToro Xoaa.
CucteMaTUyeckylo owunbKy, BHOCUMY W3MEPUTENbHOW CUCTEMOIA, OLLeHMBAIOT NyTeM CpaBHEHWS c uro-

Pe3ynbTaT kannbpoBKM BbIGPOCA 3aTEM KOPPEKTUPYIOT C YYETOM CUCTEMATUYECKON OWNGKN.

KoadhchvumeHT genenuns genutens HanpspkeHWs no NoCTOAHHOMY TOKY JO/DKEH ObiTb OLEeHEeH A48 ueneil kKanmbposkn
HanpsHKeHWs X0M0CToro xoAa. [15 Toro YTo6bl yMEeHbLWNTb NOrPELIHOCTb U3MEPEHNS, CrefyeT UCNOob30BaTb OANH W TOT Xe
ocuunnorpad kak 4na 3anncu nepexoaHoli xapakTepucTuku n3mepuTenbHOl CUCTeMbl, Tak 1 ANS KanmbpoBku reHepartopa
BbIGpOCa HanpskeHus. Tak kak aMnInuTya HanpsbkeHns ckadka, kak npaBusio, 3HaUUTesIbHO HUXe, YeM amnanTyAa umnynsca
BblGpOCa HanpshkeHusl, 3MeHeHne BepTUKaUsIbHOro MacluTaba ocumnnorpada (BonbT Ha AeneHue), BepoATHO, byaeT Heob-
XOAMMO NMpW BbINONHEHUN ABYX U3MEPeHWiA. Bknag B HeonpeaeneHHoCTb, 06YCNOBEHHbIV NepeknioYeHneM BepTUKa/IbHOTO
MmacwTaba ocuyunnorpada, npeHe6pexnmo Man, ecau UCNonb3oBaH COBPEMEHHbIV LMpPOoBOI 3anoMuHaloWwmii ocumnnno-
rpad). Tem He MeHee pekoMeHAyeTCst npoc/exvBaemas kannbpoBka BepTUKaIbHOI Lkabl ocuunnorpada, Ans Toro 4Tobbl
NOrpeLHOCTb BEPTUKASIbHOM LKanbl MOrfia 6biTh OLleHeHa B COOTBETCTBUW C BbiipaHHON HAcTpOIiKoli (BONbT Ha AeneHue).

G.4 imnynbcHas namepuTenbHas cuctema ANa Toka KOPOTKOro 3ambikaHus (8/20. 5/320 mkc)

CurHan B Buje ckadka Toka NMoJAeTcs Ha BXO fennTens Toka, U NepexofHas xapakTepucTuka 3anucbiBaeTcsi ¢
MCMO/Ib30BaHNEM LMIPOBOTO 3aNOMUHAIOLLEr0 ocuyuiorpada. YnpoweHHas cxemMa MoAgXoAswero reHepatopa 6pocka
ToKa npvBejeHa Ha pucyHke G.1. FeHepaTtop ckauyka Toka [A0/KeH COOTBeTCTBOBATL TPE60BAHUSIM, YCTAHOBEHHbIM B G.1.

— CTAabWIM3MPOBAHHBIN PErY/IMPYEMbIA UCTOUHMK HAMPSHKEHWS! MOCTOSIHHOTO TOKA.
R — OrPaHNUUTENbHBIA PE3NCTOP. L — UHAYKTUBHOCTb fi/151 HAKOM/IEHUS] aHEPIun:
SW — 6BbICTpbI/ Bblk/ItouaTeNb NUTaHs. D — BbICTPbI cUioBoit Avoa: CO — TOKOBbIN AenvTenNb

PucyHok G.1 — YnpouieHHaa cxema reHeparopa ckayka Toka
3anucaHHyo NepexofHy0 XxapakTepucTuKy 3aTeM HOpMasn3ytoT Tak. YTO YPOBEHb YCTONYMBOrO COCTOSAHUS CTAHO-

BUTCS paBHbIM efuHuLe. OTKINK N3MEPUTENbHON cucTemsl (genntens Toka natwc ocuyunnorpad) /QU(() Ha ctaHaapTm3o-
BaHHbIA TOK KOPOTKOTO 3aMblKaH/NA MOXEeT 6bITb paccunTaH Kak

<G -«>
o}
roe gt([) — HopmupoBaHHas 3KCneprMeHTanbHas NepexoAHas XxapakTepUcTuka CUCTEMbl U3MEPEHUS TOKa;
W0 — cTaHAapTu3MpoBaHHas hopma curHasa Toka KOPoTKOro 3aMblKaHus.

CucTtemartunyeckyto owmnbky, BHOCUMYO U3MEPUTENIbHOW CUCTEMOIA, oLeHuBatoT nyTeM cpaBHerus /n(/) c /N(Z). Pe-
3ynbTaT Ka/IMObPOBKMN BbIGpPOCA 3aTEM KOPPEKTUPYIOT C Y4eTOM CUCTEMATUYECKO OLINGKN.

Ans uenei kanMGpoOBKU TOKa KOPOTKOrO 3aMblKaHUs AO/KEH 6biTb MCNO/b30BAH KanMGPOBAHHbIA TOKOBbIW LUYHT
1Unn TpaHcgopmaTop Toka. YTo6bl yMEHbLLINTb OWNGKN U3MEPEHUS, MOXHO UCMO/b30BaTb OAWH U TOT Xe ocuunnorpad
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Kak ANs 3anucu nepexofHoli XxapakTepucTUkM U3MepUTENbHOW CUCTEMBI, Tak U ANsi KAIMGPOBKU reHepaTopa Bbibpoca
HanpsxeHns. Tak kak aMnauTyga HanpshkeHus ckauka, kak npaBufio, 3HAYMTENIbHO HWXe, YeM amnauTyga umnynbca
Bblbpoca HanpsXXeHus, N3MeHeHne BepTMKaNbHOro Macwraba ocuunnorpade {BonbT Ha AeneHne), BepoAaTHO, byaeT
HEeo6X0AMMO NpU BbINOMHEHWUN ABYX U3MepeHuii. Bknag B HeonpeaeneHHOCTb, 06YCNOBNEHHbIN NepektyYeHnem Bep-
TMKanbHOro macwraba ocuunnorpada, npeHebpexnmMo Man. eciy MCNoNb30BaH COBPEMEHHbIV LMPOBOI 3anoMuHa-
owuii ocumnnorpad. Tem He MeHee pekoMeHAyeTCcsA NpocnexuBaemMasi KanmbpoBKka BEPTUKaNbHONM LIKabl OCLWAIO0-
rpada, AN TOro 4To6bl OWMGKA BEPTUKATBbHON WKasibl Moria 6biTb OLeHeHa B COOTBETCTBMM C BbIOPAHHOW HACTPOIKOW
(BONbLT Ha genexwue).
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Mpunoxexne H
(cnpaBoyHOE)

CBA3b/pa3Bsa3ka BbIGPOCOB HAMPSAXEHNSA B TMHUAX C HOMUHA/IbHbIM TOKOM CBbilwe 200 A

H.1 O6wure nonoxeHns

Mockonbky NO ¢ BbICOKMM TOKOM NOTPe6ieHNs UMeeT HU3KMe MOJHble CONPOTUBIEHNS, KOTOPbIE MOTYT Harpyxartb
reHepaTtop Bbl6poca HanpsXeHus, Tak 4To 60/bllas YacTb IHEPrun BbIGpOCa NOrNOWAETCA BbIXOAHbIM MOJIHBIM COMNPO-
TUBNEHNEM reHepaTopa Bblbpoca, MOXeT 6bITb NpoBeAeHa NpeABapuTesibHas oLeHKa C Lieblo onpeaeneHus:

- sIBNAeTCA Nn LenecoobpasHbIM NPoBeeHNe UCTbITaHNsA Ha YCTOMYMBOCTb K BbIGPOCY HANPSHKEHUS;

- MOryT M 6bITb UCMbITAHbI C6OPOUHbIE Y3/1bl MO OTAENbHOCTU:

- MOXeT N1 6bITb UcnbiTaHo MO B pexume 60n1ee HU3KOro Toka notpebaexHuns (cm. 6.3).

Kak npaBuno, MO ¢ BbICOKUM TOKOM NOTPe6/eHNs NCbITbIBAIOT Ha MecTe yCTaHOBKM.

Heo6X0ANMO BbIMONHUTL PacCMOTPeHNe AeliCTBUA BCTPOEHHbIX SPD. SPD uMeloT XOpoLuyo NPOn3BOANTENBHOCTD,
Korga npuaoXeHHbI BbIGPOC 4OCTATOYHO BbICOK A5 TOr0, YTO6bI OHM cpaboTanu. SPD B Lenom noraowanT 60MbLwyo
yacTb Bblbpoca. Ecnv nmnynbcHoe HanpshxeHne Huxe nopora cpabatbiBaHna SPD. nonHblil BbIGpoC nonagaeT B VO.

H.2 PaccmoTpeHue CBSA3W U pas3Bs3ku

YT06bI McnbiTaTh VIO € BbICOKMM TOKOM MOTPe6aeHns, A5 KOTOPOro HeJoCTynHbI kommepyeckne YCP. MoryT 6biTb
1MCnoNb30BaHbl creaytolime YCTaHOBKM:

- cnepyeT UCnofb3oBaTb YCTPONCTBO CBA3N (CM. PUCYHKN 7 1 8):

- YCTPOWCTBO pasBA3KM MOXET COCTOSiTb U3 OTAe/IbHbIX Apocceneil UNn [oCTaTouHO AJ/IMHHOTO Kabens nutaHus,
4YTo6blI 06ecneunTb JOCTATOUHYI0 MHAYKTUBHOCTb, NpU YyCN0BUW 4TO npsMas AgnvHa 1 m npoBofa npeActasnseT coboit
NHAYKTUBHOCTb OKO/10 1 MKIH. PekoMeHAyeMble 3Ha4YeHns MHAYKTUBHOCTM NpuBefeHbl B Tabnuue H.1. YTobbl obecneunTs
Haanexawmii pexvm auddepeHunanbHon pasBsaski, B KaXA0M NMHUN AOMKEH GbiTb NCMONb30BaH OTAE/NbHbIA Apoccenb
1NV NPoBOJ. dNEeMeHTbl pasBA3KWU, Takme Kak KOHAEHCATOopbl WKW BapuCTOpbl, WKW UX KOMGUHALKMKW, HE MOTYT GblTb WC-
nosib30BaHbl B YCTPOWCTBE Pa3BA3KM.

Ta6nuya H.1l — PekoMeHAyeMble 3HAYEHUA MHAYKTUBHOCTU ANSI Pa3BA3KM NMHUIA (ToK > 200 A)

HomuHanbHbI Tok MO PexoveHayeMasn UHAYKTVBHOCTb PasBa3ki. MIH
200 A < HOMUHanNbHbIN Tok S400 A Ot 200 go 100
400 A < HOMUHaNbHbI TOK S800 A Ot 100 go 50
800 A < HOMMWHasbHbIN TOK S 1600 A Ot 50 go 25
1(amnep) < HOMWHaNbHbIA TOK <2 mL VHOYKTUBHOCTb YMEHbLLAKT Ha KO3 ULMEHT 2

H.3 lononHUTeNbHble Mepbl NPEAOCTOPOXHOCTHN

Mpy ncnbiTaHUM cuctem ¢ TpexdasHbIM NUTAHWEM U HOMUHAaNbHLIM HanpshkeHuem nutauus WO 6onee 415 B B
Kaxaol hase HanpskeHWe NUTaHUA MOXeT NoBpeAnTb reHepaTop Bbl6POCOB HANPSXKEHUS.
3neMeHTbl CBA3W A0/KHbI UMETb N0 MeHbLUEeW Mepe Takoe Xe HOMWHaNbHOe HanpshxeHue, kak NO.
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Mpunoxenvne OA
(cnpaBouHOE)

CBOAOHNS O COOTBETCTBUM CCbITOYHbIX MEeXAYHapO4HbIX CTaH4apToB
MeXrocyfapcTBeHHbIM cTaHfapTam

Ta6nuuya A1

O603Ha4eHMe CCbINIOYHOrO CreneHb O603Ha4eHMe U HaVMEHOBaHMe
MeX/yHapoaHOro cTaHaapTa COOTBETCTBUA COOTBETCTBYIOLLIETO MEXTOCYAapCTBEHHOTO CTaHAapTa
IEC 60050 (all parts) — .

* COOTBETCTBYIOLNI MEXIOCYAAPCTBEHHbI CTaHAapT OTCYTCTBYET. [0 €ro NpUHATAS PEKOMEHAYETCS UCMOJIb30-
BaTb NepPeBOf, Ha PYCCKWIi A3bIK LaHHOTO MeXAyHapOoAHOro cTaHaapTa.
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Buénuorpadgusn

High-voltage test techniques — Part 2: Measuring systems

(BbicOKOBO/IbTHAA TexHUka. YacTb 2. MismepuTeibHble CUCTEMbI)

Low-voltage electncal installations — Part 4-44: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances

(H13Kk0BONbTHbIE 3neKTpUYeckme ycTaHoBku. YacTb 4-44. 3awumTta Ansa 6e30nacHOCTU.
3awuta oT pe3knx OTKNOHEHWI HaNPSXeHUS N 31eKTPOMarHUTHbIX MOMeX)

Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests

(Koopanrauusa nsonaumm Ans obopyaoBaHWS B HU3KOBOJIbTHbIX cucTemax. YacTe 1.
MpuHUMNbI, Tpe6oBaHNA 1 NCNbITAHNA)

Electromagnetic Compatibility (EMC) — Part 1-6: General — Guide to the assessment
of measurement uncertainty

[3nekTpomariutHas coemecTumocTb (AMC). YacTb 1-6. O6wme nonoxeHns. Pykosoga-
CTBO MO OLlEeHKe HeonpeaeneHHOCTN N3MepeHnii]

Electromagnetic Compatibility (EMC)— Part4-4: Testingand measurement techniques —
Electrical fast transient'burst immunity test

[2nekTpomariutHasi comecTumocTb (AMC). YacTb 4-4. MeTofbl UCMbITAHUIA U U3Me-
peHuii. VicnbiTaHne Ha yCTONYMBOCTb K 3/IEKTPUYECKUM ObICTPbIM NEePexoAHbIM npouec-
cam/navkam]

Low-voltage surge protective devices

(H13KoBONbTHbIE YCTPOWCTBA 3aLLUTbl OT NepeHanpsxeHuit)

Low-voltage surge protective devices — Part 11: Surge protective devices connected to
low-voltage power systems — Requirements and test methods

(Hu13KOoBONbTHbIE YCTPOIiCTBA 3alWnTbl OT NepeHanpsxeHunii. Yacte 11. YcTpoiicTBa 3a-
WMTbl OT NMepeHanpshKeHuin, NoACOefNHEHHbIe K HU3KOBO/IbTHbIM CUCTEMaM pacnpeje-
NeHNs aNeKTpoaHeprun. TpeboBaHUs U MeTOAbI UCTbITAHWIA)

Low-voltage surge protective devices — Part 12: Surge protective devices connected to
low-voltage power distribution systems — Selection and application principles
(Hn3koBOMbTHbIE YCTPOCTBA 3alyMTbl OT NepeHanpshkeHuit. Yacte 12. MpuHUMNbI Bbl-
60pa 1 NnpUMeHeHus)

Low voltage surge protective devices — Part21: Surge protective devices connected to
telecommunications and signalling networks — Performance requirements and testing
methods

(Hun3KoBO/bTHBIE YCTPOICTBA 3aLLMThl OT NepeHanpshkeHunii. YacTb 21. YcTpoiicTBa 3aLm-
Tbl OT NepeHanpsXeHnid, NoacoeAMHEHHbIe K TeNeKOMMYHUKaLMOHHBIM U CUrHaNN3aLMoH-
HbIM ceTAM. TpeboBaHUA K 3KCMyaTaLMOHHbIM XapakTepucTukam 1 MeTobl UCMbITaHWA)
Protection against lightning — Part 1: General principles

(3awmTa o1 MoNHMK. YacTtb 1. O6LWmne NpUHLUMbI)

|IEEE Standard Techniques for High-Voltage Testing

(MeToabl BbICOKOBO/IbTHbLIX UCTbITAHWIA)

IEEE Recommended Practice on Surge Testing for Equipment

Connected to Low-Voltage (1000 V and Less) AC Power Circuits

[PekomeHayemas npakTuka no UcnbiTaHWi0 060pyAOBaHNA Ha YCTONYMBOCTb K BblIGPO-
caM HanpsxeHus, NOAKIIYaeMOro K HU3koBoIbTHbIM (1000 B 1 MeHee) CMNoBbIM Liensim
nepemeHHoro Toka]

Resistibility tests for telecommunication equipment exposed to overvoltages and
overcurrents — Basic Recommendation

(McnbiTaHna Ha yCTOMYMBOCTbL A5 TeNEKOMMYHWKaLMOHHOro o6opyoBaHus, nogsep-
raloLerocs Bo3feiicTBMI0 nepeHanpsikeHnii n neperpysok no Toky. OCHOBHble PeKOMEH-
pauun)

The Transient Response of Damped Linear Networks with Particular Regard to Wideband
Amplifiers. Journal of Applied Physics, vol. 19, no. 1. p. 55—63, January 1948
(MepexogHan xapakTepucTrKa IMHERHbIX Lienei ¢ 3aTyxaHnem, 0CO6eHHO B OTHOLLIEHNUMN
LUIMPOKONOJIOCHBIX ycunutenei)

1>3ameHeH Ha IEC 61643-11(2011).
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