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MNpeaucnosue

Llenn, ocHoBHBIE NPUHLMMBI U NOPSACK NpoBeAeHUs paboT No MeXrocyaapCcTBEHHOM cTaHaapTUsauum
yctarnosneHbl FOCT 1.0—92 «MexrocyaapcTBeHHasa cucTema ctaHgapTusaumn. OCHOBHbIE MONOXeHUsI» U
rOCT 1.2—2009 «MexrocyaapcTBeHHas cucTeMa cTaHaapTusauun. CTaHaapThl MEXTocyaapcTBeHHbIe, npa-

BWUMa U peKOMeHAaLMN Mo MexXrocyaapcTBeHHol cTaHaapTusaumy. MNpasuna paspaboTku, NpUHATUSA, NpUMe-
HeHUA, OGHOBNEHUA U OTMEHbI»

CBeneHus o ctaHgapTe

1 NOArOTOBJIEH ABTOHOMHOW HEKOMMepYeckol opraHusaumeil «HayyHO-TEXHUYECKUI LeHTP
«3IHeprus» (AHO «HTL| «OHeprusa») Ha ocHoBe cOBCTBEHHOIO ayTEHTUYHOMO NepeBoAa Ha PYCCKUIA A3bIK CTaH-
AapTa, ykasaHHOro B nyHkTe 5

2 BHECEH ®depgepanbHbiM areHTCTBOM N0 TeXHUYECKOMY perynvposaHuio U metponorumn (PocctaH-
AapT)

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAapTM3aLMK, METPONOrMK U cepTudukauum (npo-
Tokon oT 25 nioHs1 2014 r. Ne 45)

3a NPUHATUE NporonocoBanu:

Kpartkoe HavmeHoBaHMe CTpaHbl Kon cTpaHbl CokpalleHHoe HauMeHOBaHUe HaLUOHANBbHOTO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 Mo craHaapTM3aumm
ApmeHus AM MwuHakoHoMukn Pecny6nukm Apmenusi
Benapycb BY loccrangapt Pecnybnuku benapycb
Knpruams KG Kblprelactanaapt
MongoBea MD Monpgosa-Ctangapt
Poccus RU Poccrangapt
TaaXUKNCTaH TJ TamKukcTangapt
YabekucrtaH uz YacraHgapTt

4 Mpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHunto U meTponorin ot 30 okTsbps
2014 . Ne 1462-cT MmexxrocyaapcTeHHbln cTaHaapT FOCT IEC 60255-151—2014 BBefeH B 4elCTBME B Kavec-
TBe HauuWoHanbHoro ctaHaapTta Poccnitickon Gegepaunn ¢ 1 aHeapsa 2016 .

5 HacTtoswmn ctaHgapT naeHTudeH mexayHapogHomy ctangapTy IEC 60255—151:2009 Measuring
relays and protection equipment — Part 151: Functional requirements for over/under current protection (Pene
n3MepuTebHble U 3aWwnTHoe obopyaoBaHune. HYacTb 151. yHKUMOHamNbHbIE TPeOOBaHUSA K 3aLLUTe OT CBEPXTO-
KOB 1/UN MUHNUMaNbLHOTo ToKa).

MexayHapoaHblil cTaHaapT paspabotaH TEeXHUYEecKUM KOMUTETOM Mo cTaHgaptusauun |[EC/TC 95
«MN3meputenbHele perne v 3awmnTHoe obopyaoBaHmey.

MepeBogd c aHrnNuUiACKoro Asbika (en).

OdpuumanbHble ak3eMNAApbl MEeXAyHapoaHOro cTaHaapTa, Ha OCHOBE KOTOPOro NoAroToBeH HacTos-
LLMIA MEXroCcyAapCTBEHHBIN cTaHaapT, M MexayHapodHbIX CTaHAapToB, Ha KOTOPbIe AaHbl CChINKU, UMEIoTCA B
depepanbHOM areHTCTBE N0 TEXHUYECKOMY PeryriMpoBaHinio U MeTpOonornu.

CBefeHusi 0 COOTBETCTBUM MEXIOCYAaPCTBEHHBIX CTaHA4aPTOB CChISIOYHbIM MEXAyHapoaHbIM cTaHaap-
Tam npuBeaAeHbl B AOMONMHUTENbHOM NpunoxeHun JA.

CreneHb cooTBETCTBUS — MAeHTUYHasA (IDT)

6 BBEJEH BINEPBbIE
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Urdbopmauusi 06 usMeHeHUsIX K Hacmosuemy cmaHdapmy nybrukyemcs 6 exe200HOM UHGHOPMaUUOH-
HoM yka3amere « HayuoHanbHbie cmaHdapmbiy», a MeKcm U3MeHeHUU U rMornpagok — 8 eXXeMeCSIYHOM UHGOp-
MayuoHHoM ykazamersne «HauuoHanbHbie cmaHOapmebly». B cnydae nepecmompa (3ameHbi) unu OMMEHbI
Hacmosuweao cmaHdapma coomeemcmeyiouwee ysedomneHue 6ydem onybnUKOBaHO 8 EXKeMEeCSYHOM
uHhopMayuoHHoM ykasamene «HayuoHanbHble cmaHdapmel»y. Coomeemcmeyrowas uHgopMmayusi, yee-
doMrieHUe U meKCMbI pa3Mew,aromcs makxe 8 UHghopMalyuoHHol cucmeme obLye2o nosib308aHuUsi — Ha oghu-
yuarsnsHoMm calime ®edepaiibHO20 azeHmMemea 1o MexHUYEeCKoMy peaysiuposaHulo U Memposioauu 8 cemu
UHmepHem

© CrangapTtuHdopm, 2016

B Poccuiickoit Peaepalinm HACTOSALWMIA cTaHAaPT He MOXeT BbITb MOMHOCTHIO UMM YaCTUYHO BOCTIPOU3BE-
AeH, TUpaXX1poBaH U pacnpocTpaHeH B Ka4ecTBe oduumansHoro usgaHus 6es paspellerHus degepansHoro
areHTCTBa No TEXHUYECKOMY PErynUpoBaHuio 1 METPONOrM
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BeBepeHue

HacToawun ctaHgapT siBnsieTcsl 04HOW U3 YacTell cepumn MEXrocyapCTBEHHBIX CTaHAapToB, pa3paba-
TbiBaeMbIX Ha 6a3e MexayHapoaHbIX cTaHAapToB cepum IEC 60255 Ha anekTpuyeckue perne usMepeHust, KoH-
Tpons 1 ynpaeneHnsa. Hactoawwmin ctaHaapT OTHOCUMTCA K cTaHAapTaM Ha U3MepUTENbHbIE pene.

Llensamn HacTosiwero cTaHaapTa siBMAOTCA:

- yCTaHOBMEHWe e ANHBIX TPEBOBaHUIA K XapaKTepucTMkam 1 CHATUE Npobnem BcneAcTBUE pasHULbI MeX-
Y pasfnMYHbEIMU CTaHAapTaMu NPUMEHUTENbHO K U3MEPUTENbHBLIM pefe, BbINOMHSAWMM dyHKLMKM peanusa-
LMK 3awwmThl 060pyAOBaHUSA OT CBEPXTOKOB UMM OTKIIOYEHWS Lien Npy MUHUManbHO AOMYCTUMbIX TOKaXx;

- AOCTUXEHMEe YHUPULMPOBAHHOIO NoAX0oAa B MeXAyHapOoAHOM NPOU3BOACTRE K M3MEPUTENbHBIM pene
1 3aWwuTHOMY 06opyaoBaHuIo.

HacTosawwit ctaHgapT ycTaHasnueaeT oblme TpeboBaHua 6e30nacHoCTU, NpeabsaBrsemsle K UaMepu-
TeNbHbLIM pene v 3aWwnTHOMy obopyaoBaHnto. B kayecTBe OCHOBLI MCNOMb30BaHbI MOMOXKEHNA 13 0BLLMX CTaH-
AapToB no 6e30nacHOCTA ¢ AOMNOMHEeHNEM crneLndUYHbIX TPeOoBaHNIA K USMEPUTENbHBIM perie U 3aUTHOMY
obopyaoBaHuio.

HacTosawwmin ctaHaapT MoxeT 6bITb UCMOMbL30BaH NpY NoATBEPXKAEHUU COOTBETCTBUSI M3MEPUTENbHBIX
pene TEXHUYECKUM pernaMeHTam Ha HM3KOBONbTHOe 0bopyaoBaHue.
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M E XTTOoOCVYAOAUPGCTUBETUHH HUBGB # C TAHAOAPT

PENE U3MEPUTENbHbLIE U 3ALLUTHOE OBOPYOOBAHUE
YacTtb 151
@®yHKUMOHaNbLHble TPeGOoBaHUA K 3aluTe OT CBEPXTOKOB W/UNU MUHUMANBLHOTO TOKa

Measuring relays and protection equipment. Part 151. Functional requirements for over/under current protection

Oara BBeaennss — 2016—01—01

1 O6nacTtb NPUMEHeHUA U Lenb

Hacroswuia ctaHgapT ycTaHasNMBaeT MUHUMarbHbIE TpeBoBaHUSA K TOKOBLIM pefie CBepxXToka U MUHKU-
ManbHoro Toka. Hactoawumin ctaHgapT BknodaeT B cebs onpeaenenne yHKUWI 3awWmThl, XapakTepucTuk
NU3MepeHuin U BpeMeHn Bo3Bpara.

HacToswui ctanaapt onpegensieT Bo3AeNCTByoLmue hakTopbl, KOTOPbIE BANAIOT HAa TOYHOCTb XapakTe-
PUCTUK B YCMOBUAX CTaBUNLHOr0O COCTOSIHUA U X UCNOMHEHWUe B Nepuoa AnHaMuYecknx nsmeHeHuin. Metopo-
FOrUS UCMbITaHWM ANA NOATBEPXKAEHUA XapaKTEPUCTUK U TOYHOCTU UX UCTIONHEHUA Taloke paccMaTpuBaeTcs
HacTosILLMM CTaHAapToOM.

HacToswmin ctaHgapT paccmatpusaeT crnegytowme gyHKUMOHamNbHbIE XapakTepucTuku B obractu
CBEPXTOKOB Y MMHUMAaSTbHbIX TOKOB:

(1 (21,
PYHKLUMOHANBHBIA KOf JIOTMHECKUIA Kop

[Meprog MrHOBEHHOW 3aLUMThbl OT CBEPXTOKOB 50 PI1OC
Mepwopg BoigepKkM cpabaTbiBaHUs 3aLUUTbI OT CBEPXTOKOB 51 PTOC
MrHoBeHHas 3awmTa Toka 3aMbIKaHUsl Ha 3eMITI0 50N/50G PIOC
Bbigepkka cpabartbiBaHMs 3alMThl OT 3aMblKaHWs Ha 3EMITI0 51N/51G PTOC
O6paTtHo3aBucumasi XxapakTepuUcTUKa 3almThl OT CBEPXTOKOB 46 PTOC

Wnu 3awmTa oT HebanaHca Toka
Mepwog 3aWwmThl OT HU3KOTO TOKA 37 PTUC
3alwmTa oT cBEepXTOKa, 3aBUCKMAast OT HanpsbKeHWst 51V PVOC

HacToswwii ctaHgapT He paccMmaTpyBaeT TennoBble anekTpudeckue pene no [3]. OcHoBHble TpeboBa-
HWSA K U3MepuTenbHbIM pere 1 3awntHoMy 06opyaoBaHuto ykasaHbl B IEC 60255-1.

2 HopmaTuBHbIe CCbINKK

Ana npumeHeHus HacTosLero cTaHAapTa Heo6X0AUMbI CriefytoLLMe CCbINIoYHbIE AOKYMEHTbI. Ans Heaa-
TUPOBAHHBIX CChINIOK MPUMEHSIIOT NocneaHee U3fjaHue CCbINIOYHOro AOKYMEeHTa (BKtoYasi BCe ero MsMeHeHus ).

IEC 60050—447 International Electrotechnical Vocabulary — Part 447: Measuring relays (MexayHa-
pOAHLIN 3NEKTPOTEXHUYECKWI cnoBapsk. MNasa 447. UsMepuTenbHble pene)

IEC 60255—1 Measuring relays and protection equipment — Part 1: Common requirements (Pene
n3mepuTenbHble U sawnTHoe obopyaosaHue. YacTb 1. O6wme TpebosaHus)

Uspanne opnynanbHoe
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3 TepMuHbI M onpeaeneHus

B HacToseM cTaHaapTe NpuMeHeHbl credytolime TepMUHEI C COOTBETCTBYIOLLUMU OrpeaeneHusaMu:

3.1 TeopeTU4yeckas KpuBasA 3aBUCUMOCTU BpPEMEHU OT XapaKTepUcTUHeCKOW BeNUYUHbLI
(theoretical curve oftime versus characteristic quantity): Kpusas, npeacrasnstoLias 3saBycMmocTb Mexay Teo-
peTUYeCKUM 3aaHHbLIM BpeMeHeM cpabaThiBaHNsA 1 XapakTepucTUIecKon BeNNYNHON.

3.2 KpuBasA MaKcMMalnbHbIX U MUHUMaNbHLIX NpeaenoB BpeMeHU cpabaTbiBaHusa (curves of
maximum and minimum limits of the operate time): Kpusble 3aBucumocTeit ¢ 4ONYCTUMBIM OTKITOHEHUEM KaX-
A0 Mexay TeopeTUeCKUMU MakcuMarnbHbIM U MUHUMaTbHLIM BpeMeHeM cpabaTbiBaHUs 1 XapaKkTepucTuyec-
KUMUW BeNUYUHaMM.

3.3 3HaveHuMe ycTaBKM (HauyanbHOe) XapaKTepucTUyeckon BenuuunHel (Gg) [setting value (start) of
the characteristic quantity (Gg)]: 3HadeHue ycTaBku, NpMMeHseMoe A5s onpeaeneHns TeopeTUHeckoi Kpuson
BPEeMeHMU, B 3aBUCMMOCTU OT XapakTepuUCTUYECKON BETUYUHBI.

3.4 noporoBoe 3Ha4eHue (Gy)[threshold value of the characteristicquantity (Gt)]: Haubonblee nHau-
MeHbLUee 3Ha4YeHNA BXOAHOW XapaKkTepucTUYeCcKON BENNYNHBI AN 3aBUCUMBIX OT BPEMEHWN XapaKTepuUCTUK,
MpU KOTOPLIX pere CBePXToKa M MUHMMAaNbHOTO ToKa rapaHTMpoBaHHO cpabaTbiBatoT.

3.5 Bpems Hauvana (starttime): AnuTensHOCTb MHTEPBANa BpeMeHU Mexay COCTOSIHUEM, KorAa Xxapak-
TepucTUYecKkas BenuynHa U3MepuTensHoOro pene, HaxodsLWerocsl B HavyansHOM WM UCXOAHOM COCTOAHUN,
N3MEeHSIeTCs B 3a4aHHbIX YCIOBUSIX, 4O MOMEHTa, Koraa NosiBseTcs HavanbHbli curHan.

3.6 Bpems cpabaTbiBaHUA (operate time): OnuTenbHOCTb MHTEpBana BpeMeHn Mexay COCTOHUEM,
Korfa BXxoAHas BO3AeNCTBYIOLAS UMW XapaKTepucTuieckas BeninHa UsMepuTenbHOro pene, Haxoaaleroca
B HavaslbHOM UM UCXOQHOM COCTOSIHUW, NMPUHUMaeET B 3adaHHbIX YCMOBUAX onpederieHHoe 3HaveHue, Ao
MOMEHTa, Koraa pene 3aeepluaeT cpabaTbiBaHue.

[IEV 447-05-05]

3.7 Bpemsa TporaHusa (disengaging time): AnuTenbHOCTbL MHTEpBana BpeMeHW OT MOMeHTa Ha4vana
N3MEHEeHWUs 3HaYeHUs KoNMYecTBa 3HePrn BXOAHOW XapakTepUCTUYECKON BeMUYMHBI, OT KOTOPON pere pac-
LennsieTcs, 4O MOMEHTa HacTyNMeHNsi COCTOAHUA pacueneHusl.

[IEV 447-05-10]

3.8 Bpems BoaBparta (reset time): AnuTenbHOCTL UHTEpPBarna BpeMeHn OT MOMEHTa, Koraa xapakre-
pucTMYecKkasl BENMYMHA NU3MEPUTENBHOIO pene, HaxoasLWerocs B ycnosusax cpabaTbiBaHus, U3MeHsIeTCA B
onpeaeneHHbIX YCIOBKAX, 0 MOMEHTA, KOrfa pere BO3BpallaeTCcs B UCXOAHOE COCTOAHME.

[IEV 447-05-06]

3.9 Bpemsa o6paTumocTu BosaencTBuaA (overshoot time): PasHuua mexay sBpemeHem cpabaTtbiBaHus
pene npv 3agaHHOM 3HAY€HUU BXOAHOW BO3AEWCTBYIOLLEA BEMUHNHBLI U MaKCUMaNbHOW ANUTENLHOCTLIO ee
BO34EWCTBUS, KOraa NPy BHE3AMHOM ee CHWKEHWUM (A5 pene cBepXToka)/Bo3pacTaHum (Ana pene MMHUManb-
HOro Toka) 4o 3adaHHOro 3HavYeHus, Hke (s pene cBepxToka)/Bbiwe (AN pene MUHUManbHOro Toka) KoTo-
POro 3HaYeHme yCTaBKkM HeJOCTaTOYHO ANisl TOro, UTOGbI BbI3BaTh cpabaTkiBaHue.

3.10 perynupyemasn yctaBka BpemeHu (TMS) [time multiplier setting (TMS)]: 3HaveHne ycTaskn,
XapaktepuaytoLee hakTop perynMpoBKu, KOTOPOe MOXeT ObITb NPUMEHEHO U3roTOBUTENEeM ANA TeopeTudec-
KOW KPUBOIA 3aBUCMMOCT U BPEMEHU OT XapaKTepPUCTUYECKON BEMNYUHBI.

MpumeyaHune—3ITo PhakTMUECKM 03HAYAET PerynupoBKy BpemeHun cpabartbiBanms. 3ta perynuposka TMS
hakTopa 06bI4HO BbipaxxaeTcs kKak KpaTtHas eguHuue. [NpeanoytutenbHoe 3HaqveHne yctaskn TMS ana npeactaensembix
XapakTepucTuK pene pasHo 3HaueHuio 1,0.

3.11 nopor BpeMeHU He3aBUCUMOTO cpabaTtbiBaHuA (Gp) [threshold of independent time operation
(Gp)l: 3HaveHve xapaKTepucTUHeCKON BENUUUHBI, NPU KOTOPOWN XapaKTepucTuka BpeMeHun cpabaTbiBaHus
perne U3MeHsIeTCs C 3aBUCUMOI Ha HE3aBUCUMYIO OT 3HaUYEHUSA XapaKTepUCTUHECKON BEMUUMNHDI.

3.12 koadduumneHT Bo3Bpara (reset ratio): CooTHoOLWeHNe MexXAy TOUKOR, Koraa pene npekpawaet
AdencTtaue cpabaTbiBaHWs (CTapTa) (CUrHan Havana meHsieTca u3 nonoxeHus «ON» Ha nonoxeHue «OFF»), n
pakTIecKMM CTapTOBBIM TOKOM.

MpwnmeyaHune— O6bMHO 3TO BblpaXkaeTcs BNPOLEHTaX, Tak, ANA CBEPXToKa ko3 prUMeHT Bo3BpaTa CocTae-
naet meHee 100 %, a Anst MMHMManbHOro Toka — 6onee 100 %.

3.13 KpaTkoBpeMeHHbIN Bcnreck Bo3gencTBus (transient overreach): UamepeHHbi achcpexT Bo3-
AelcTBUSA anepruoanyeckoii CoCcTaBnsoLLe HadanbHOro curHana gpyHkumMoHanbHoro anemeHTa. B ocHoBHOM
pes3ynbTaToM BO3AeNCTBUS aHHON aneproguveckoil CoCTaBnNsoWen Ha pere SiIBNsIeTCs BbIXOA TOKa 3a npeae-
bl 3HAYEHNST YCTaBKW UMW, NPUMEHNTENBHO K TEPMUHOMIONNN pene CBepXToKa, cpabaTbiBaHue nponucxoaut npu
3HaYeHUN NepeMeHHOro ToKa, HKe YCTaHOBIIEHHOTo Nopora cpabaTbiBaHus.
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4 TepeyeHb hyHKUKNT

4.1 OCHOBHbIe NOJIOXEHNSA

3aluTHble hyHKLMUN pene, Kak BXOAsWMe, Tak U BbIXOASLMNE, 3/IEMEHTbI U3MEPEHUIA, XapaKTepuUcTUKm
BbIZEPXKN BPEMEHW U (hYHKLMOHANLHAs forvka paboTbl pesie npeacTassfieHbl Ha pucyHke 1. M3rotoBuTenb
LOJIKEH NpeAcTaBUTbL (DYHKLMOHAsIbHbIE 6/10KM AnarpaMm BbINOSIHEHUS 3aWUThI.

4.2 KonuyecTBO BXoAsW el nuTalowein aHeprum/nutatL e aHepruu

KonnuyecTBo BXOAsLEN NuTaloWeld sHeprnn usmepsieTcs BeNuYMHamMu COCTaBASKOLWMX CUTHasOB, T. €.
TOKOB W HanpshKeHuil, ecnun Heob6xoammo. VX ypoBeHb W MOAXOAAWMWA ANA 3TOro CTaHAapT ykasaHbl B
IEC 60255-1. Bxogsuwiaa nutatrowasi 3Heprus MoXeT NpuxoamnTb B hopme npeobpa3oBaHHbIX BO/IH TOKA U Hanps-
XEHWS1 UK B BUAE faHHbIX Yepe3 KOMMYHMKALMOHHbIA NOpT B )opMe COOTBETCTBYOLWEro npoTokona (cm. [4]).

Bxoaswas nutawLwas aHeprus, npumeHsemas ans yHkuum sawntel, He TpebyeTcsa A9 NOCTOAHHOIO
TOKa Ha BTOPWYHOI CTOpPOHE TpaHcopmaTopoB Toka. CnejoBaTefibHO, B TEXHUYECKON AOKYMEHTauuu Ha
namepuTenbHble pesne A0o/MKeH ObiTb ykasaH Tun nuTatolei aHeprum, NpUMeHseMon ans (OyHKUNN 3alnThl,
Hanpuwvep:

- NU3MEpPEHHbIV curHan Toka gasbl;

- U3MePEHHbI TpexdasHbIl TOK;

- U3MEPEHHbIN TOK HENTpaNu nnm audepeHumanbHblii TOK;

- M3MEepeHHasn NosIoXuTenbHas, oTpuuaTesnbHas uiyn Hynesas nocnefoBaTelbHOCTb TOKa.

[onxeH 6bITb yCTAHOBMEH CNOCO6 U3MEPEHNS NUTAIOLLEN IHEPTUMN, HANPUMEP N3MEPEHNE:

- [EeliCTBYIOLLETO 3HAYEHNS CUTHaNa,;

- [eliCTBYIOLLLEr0 3HAYEHNA OCHOBHOI COCTaB/ISAKOLWEN CUrHanNa;

- eNCTBYIOLLEr0 3Ha4YeHns cneumduYHon CoCTaBAALWEN TapMOHNKNA CUTHanNa,;

- MKOBOTO 3HAYEHNSA CUrHana,

- MTHOBEHHOrO 3Ha4YeHNs cuUrHana.

4.3 [ BOVNYHbIE BXOAHbIE CUTHANbI

Ecnu npumeHsaioTca nobble 4BOMYHbIE BXOLHbIE CUTHAbI (YNpaBsowWwme BHELWWHNE U BHYTPEHHUE), TO
Nx BO3gelicTBME Ha (DYHKLMIO 3alUnNTbl AO/DKHO OblTb OTPAXKEHO C MOMOLLbLI0 YHKLUOHANBLHOM N10rMYecKol
anarpaMmmbl. lonofIHUTE bHbIE TEKCTOBbIE ONMUCAHUA TaKXe A0/HKHbI NOACHATE PYHKLNOHATBHOCTL BXOAALLINX
CUTHa/I0B U UX NpUMEHEHNEe Mo Ha3Ha4YeHuto.

4.4 ®yHKUMOHaNbHaa noruvka

441 XapakTepuctuku cpabaTtbiBaHusa

4.4,.1.1 OCHOBHbIE NOJIOXEHUSA

3aBUCMMOCTb MeXAYy BPEMEHEM OTK/IOYEHUS U XapakTepUCTUUYECKOW BeNn4YMHONM AOoMKHa ObiTb npea-
CTaBJ/IEHA B BUJE XapakTepMUCTUUYECKOW 3aBUCMMOCTU. DTa 3aBUCUMOCTb 0/KHA 6bITb NpeacTaBneHa U3roTo-
BUTENEM B BUAE ONUCaHMsS NOCPELCTBOM ypaBHeHUS (NpefnoyTUTeNbHO) uam rpadumka.
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CraHpaapT yCcTaHaBnMBaeT ABa TUNa XapaKTepUCTVK 3aBUCUMOCTY BPEMEHMU:

- HE3aBUCMMYIO (T. €. ONpefesieHHYI0 BPEMEHEM BbILEPXKKM);

- 3aBMcHMYyIO (T. €. 06paTHO NPONOPLUOHANBHYIO BPEMEHU BbIAEPXKKM).

BpemeHHasn xapakTepucTrka onpeaensaeTcs BpeMeHem cpabaTbiBaHus Kak [SIMTESIbHOCTb OT MOMEHTa
COCTOSIHUS, KOTAa BXOASALLAA SHEPTrusi NpeBbILLAeT 3HaveHne ycTaBku Gg, U 10 MOMEHTA, Koria pene cpabartbl-
BaerT.

4.4.1.2 HesaBUCMMas XxapaKkTepucTuka BpeMeHu

HeaaBucumas xapaKkTepuUCTUKa BpEMEHW OMnpefensieTcA TepMMHaMK, ONPeaensioluMN 3HauYeHue
YCTaBKM XapaKkTepucTuieckoii Benuuntbl (Gg) v Bpemsi cpabatbiBakus t,,. Ecnn npuMmeHsieTcsl HesaBucuman
BbiOEpXKa BpPEeMeHW, TO pene BpemMeHW C AaHHOW BbiAepXkol 00603HayaloT Kak perne MrHOBEHHOro
cpabartbiBaHus.

[ns pene ceepxToka t(G) = {,
npecraBneHa Ha pUCyHKe 2.

p kOrAa G > Gg. HesaBucumasn xapakTepncTvka BpEMEHH pere CBEpXToKa

A
1G)

op[-— T~ ———

»
-

Gs G

PucyHok 2 — HesaBucuMmas xapakTepucTika BpeMeHU pere CBepXToka

Onsa pene myHumaneHoro Toka {G) = top, koraa G < Gg. HesaBncumas xapaKkrepucTuka BpemeHu pene
MWHMMAarbHOIO TOKa NpeacTaBiieHa Ha pUCYHKe 3.

A
{G)

op

»
>

Gs G

PucyHok 3 — Hesaencumasn xapaKkTepucTika BpeMeHn perie MMHNMAsIbHOTO ToKa

4.4.1.3 3aBucuMasn xapakTepucTuka BpemeHu
3aBucumas xapaKtepucTuka BpeMeH! NPUMEHAETCA TOMNBKO ANl pere CBEPXTOKa.
[ins pene ¢ 3aBUCMMOW XapaKkTEPUCTUKON BPEMEHW 3aBMCUMOCTb BPEMEHM BbluUCHsieTcs1 o hopmyrne
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t(6) = TMS| —* ¢/, ()
EJ »
Gs

rae t(G) — TeopeTnyeckoe Bpems cpabaTbiBaHUs B ¢, NPY NOCTOSIHHOM 3Ha4veHun G;
k, ¢, . — NocTosiHHbIE, XapaKTepuayoLLme Boibop 3aBMCMMOCGTH;
G — namepeHHoe 3Ha4eHVe XxapaKTepucTU4eckoi BenUUMHbI;
Gg — 3HayeHue ycTaBKku (cM. 3.3);
TMS — perynupyemas ycTaBka BpemeHu (cMm. 3.10).
MocTosiHHbBIE K U C UMEKDT Pa3MePHOCTb B G, NOCTOSIHHANA o HE MMeeT Ppa3MepHOCTH.
padpuyeckas 3aBUCMas XapaKTepucT1ka BpeMeHu NpuseaeHa Ha pucyHke 4.

{G)

Gg < Gr<1,3Gg

PucyHok 4 — 3aBucMMas XxapakTepucTMKa BPeMEHU

OdphekTMBHanA 30Ha 3aBUCUMOCTY BPEMEHMN OT XapaKTepUCTMHECKON BENWYMHBI pacnonioXeHa Mexay
3HaYeHusiMU 2 Gg n Gp. MuHmanbHoe aHaueHne Gp paBHO 20-KpaTHOMY 3HaYEHUIO BEfTUYMHBI YCTaBku Gg.
WarotoButensb OMKeH yKasaTh BENUYMHY 3TOA YCTaBKW. [Ina 3HaueHus yCTaBku, 66nblien Yem ykasaHHas
BENUYMHA, N3TOTOBUTENb AOIDKEH YKa3aTh BennunHy Gp.

Jnsa rapaHTMpoBaHHOro cpabaTbiBaHNs pene NopPoroBoe 3HaueHue G HDKe 3HAUEHUA BXOASLLGA SHep-
rmn. BenuumnHa G pacnonoxeHa mexay sHauenmsamu Gg n 1,3 Gg. 910 3HaueHme AomkHO GbiTh onpeaeneHo
U3roToBuTEnem.

3aBucumas xapakrepucTuka AOMKHa UMETb YCTaHOBNEHHOE MMHUMANbHOE Bpems cpabatbiBaHus. 3To
TpebosaHue MOXeT ObITh YCTAHOBNEHO NyTeM Ha3HAYeHWS BbIJIEPXKKU BPEMEHM [1M1sl TOKOB BbilLie YPOBHS NTa-
toLeit sHeprum. BsameH 3TOro U3roTOBUTENb MOXET U3rOTABNMBATL pere ¢ 3aBMCUMON XapaKTepPUCTUKOW 1
npexpalieHuem paboTbi NPy YPOBHE NUTAIOLLIEHA SHEPIvM, NPEBLILLIAIOLLENA cNeLudUIHOe 3HaYeHNe BENUUUHBI
Gp/Gg, uTo onucaHo cneayiolei chopmyron
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ana G>Gp

tG)=TMS |— X —1c|, 2)
ER
Gs
rae Gp — ypoBeHb XapaKTeprCTMHECKON BeSTMYNHBI MPU NPeKpaLLeHn 3aBUCUMON XapakTepUCTUKA U Havane
He3aBMCUMOWN XapaKTepUCTUKN BpeMeHU (Nepexoae xapakTepuctuk) (cm. 3.11);
{(G) — TeopeTuyeckoe BpeMsl cpabaTbiBaHUA B C NPU NOCTOAHHOM 3HaveHun G;
k, ¢, &. — NOCTOsIHHbIE, XapaKTepusyloLLme BbiGop 3aBUCUMOCTH;
G — n3mepeHHoe 3HaveHWe XxapaKkTepucTUHECKon BENIMYUHbI;
Gg — 3HaueHue ycTaeku (cMm. 3.3);
TMS — perynupyemasi yctaska BpemeHu (cMm. 3.10).

Onsa coopmyn (1) 1 (2) MMetoTCs LIECTb XapaKTePUCTMK (KpuBbIX), 0603HaveHHbIX Kak A, B, C, D, EuF, ana
KOTOPbIX B NPUMOXKeHWN A NpuBeaeHbl COOTBeTCTRYOWME KoadduumneHTl. U3roToBuTenb AOMKEH yKasaTh,
YTO 3TU XapaKTepUCTUKMN BEIMOMHUMBI, U NPUBECTU 3Ha4YeHust Gp u Gy.

YcnoBusl NoBpeXxaeHns CUNOBOW CUCTEMbI NUTaHUS ONpeaensaioT BPeMs-TOKOBYIO 3aBUCUMOCTb. [1ns
YCMOBUIA KOOPAMHALMN MeXAY pere ¢ 3aBUCUMOW XapaKTepUCTUKON U AaHHBIMU YCITOBUAMW NOBeAEeHUe pene
AOMKHO 06ecnevmBaTh 3aBUCUMOCTb, MPUBEAEHHYIO B crieaytollen opmyne

ana G>Gg

To
[ ar=1, )
o 1G)
roe T, — Bpems cpabaTbiBaHs, USMEHsieMoe BeSIMIMHON G;
{(G) — TeopeTudeckoe BpeMs cpabaTbiBaHUsA B C NPU NOCTOSIHHOM 3HaveHun G;
G — uaMepeHHoe 3Ha4YeHVe XxapakTepUcTUIEeCKON BENTMUMNHBI.

Bpems cpabaTbiBaHWs onpeaenseTca kak U3MeHsiioLeecs Bpemsl, koraa uHterpan s coopmyne (3) paseH
nnu Gonee 1.

4.4.2 XapaKkTepuUCTUMKU Bo3BpaTa

4.4.2.1 O6LMe NonoxeHust

Ons npuMeHeHNs pene B criyyasx 4acTo NOBTOPSAOLWUXCS NOBPEXASHUIA UK B LieNsX 6bICTPOA NMKeMaa-
LIMU NOBPEXAEHNIA U3rOTOBUTENL AOMKEH NPUBECTU XapaKTepUCTUKN Bo3BpaTa pene. PasnuyHble xapakrepuc-
TUKN BO3BpaTa MOryT ObiTb NPUMEHEHBI B 32aBUCUMOCTU OT YCTaBOK pene U OT TOro, CBsi3aH 3MeMeHT co
cpabaTbiBaHWeM UNK HeT. PekoMeHAoBaHHbIE XapaKTEPUCTUKN BO3BpaTa NpuBeAeHbl HUXKeE.

Ecnu koMneHcuMpoBaHHoe n3MepeHHoe coOBCTBEHHOE BpeMA (BpeMs TPOraHUsa) BXOAUT B ANUTENbHOCTb
BPEeMeHW BO3BpaTa, TO U3roToBUTEb AOIMKEH 06 3TOM COOBLWNTL.

4.4.2.2 HenpeaHamepeHHas Bblgepkka Bo3BpaTa

Ana sHadeHust G, MeHbluero Yem koathULNEHT Bo3BpaTa, YMHOXEHHbLIN Ha Gg, pene AoMkHO BO3Bpa-
LaTbCA B UICXOAHOE COCTOsIHWE C HernpeaHamMmepeHHON BblAePXKKON, yKkazaHHOW nusrotouTtenemM. Takasa dyHk-
LiMs BO3BpaTa MOXeT NPUMEHSITLCS B pere ¢ 3aBUCUMON U HE3aBUCUMOW XapaKTepUCTUKaMU BpeMEHU.

4.4.2.3 3agaHHoe BpeMsi BO3BpaTa

B ocHOBHOM AaHHas XxapakTepucTrka Bo3spaTa NpMMEeHSETCA B 3almnTe OT CBEPXTOKOB.

Ana sHadeHust G, MeHblLero Yem koatULMEHT BO3BpaTa, YMHOXEHHbLIN Ha Gg, pene AoMKHO BO3Bpa-
LaTbCs B UCXOIHOE COCTOsIHME Nocre onpeerieHHoro BpeMeHu Bosepara t.. B TedeHne BpemeHun BosspaTa
3M1eMeHTbI AOKHbBI COXpaHATb CoCTOsIHME, onpedensiemMoe no

npv tp, “MetoLLieM KOPOTKWIA nepuof, B Te4eHune BpeMeHun, koraa G > Gg. Ecnu B TedeHWe BpemeHun Bo3spaTa
XapaKTepucTuyeckas BeniunHa npesbiwaeT Gg, TO BpeMs Bo3Bpara f, onpeaenaeTca Kak cpefHee s3HaveHue
MeXay ero HyrneBbIM 3Ha4YeHUeM 1 anieMeHTaMn NPOAOIPKUTENBHOCTM HOpMalbHOro Havana cpabaTtbiBaHus ¢
OCTaBLUMMCA 3HaYEHMEM BPEMEHN.

B crnepyrownin nepuoa G > Gg Ans HaKOMMEHWA AeicTeua cpabaTblBaHna pene AOMKHO CoXpaHsaTb
cocTosHWe cpabaTbiBaHNA AN nepuroaa BpeMeHW Bo3BpaTta Npu CHMKEHUM onepaTUBHOMO KONMYecTsa aHep-

6



FOCT IEC 60255-151—2014

rmn Hnxe Gg, 4TO cneayeT u3 pucyHka 5. BaameH at1oro perne ¢ HenpeaHamepeHHOW BbIAEPKKON Aianee MoxXeT
NOBTOPATL COCTOSIHME BO3BpaTa NP1 CHUKEHWW ONepaTUBHOTO KONU4YecTBa saHeprumn ke Gg nocne cpabarbl-
BaHus perne, 4To crneayeT n3 pucyHka 6.

Takas ¢pyHKUMA BO3BpaTa MOXKET NPUMEHATHLCA B pere ¢ 3aBUCMMONM U HE3aBUCUMOM XapakTepucTmkamm
BpemeHu. Mpaduueckoe npeacTaBneHne 3TUX XxapakTepuCcTUK, NOACHNAIOLUX BpeMsi BO3BpaTta perne, n3obpa-
XEHO Ha pUCYHKax 5 U 6 ANA 4acCTHbLIX ANEeMEeHTOB U cpabaTbiBaHUA B LLENOM.

Konuuectso .1 Bpems Hayana
———

3HEpruun

npesbilwaetr Gg

3

n_rt—r 1
vavang [l M1

! Bpems TporaHus

L

CurHan Ha
cpabatbiBaHue

| Cpabarbisanue

3HaueHune
BbIAEPXKKA
BPEMEHMN
BHYTPEHHEro
cyeTumka

1
1
1
1
1
1
1
YcTaBka BhIAEpXKU BPEMEHU
T
1
1
1
1
1
1
1
1
1
1
1

|

|

YcTaeka BpemeHv Bossparta .

Bpewms Bosspara Bpems BosBpaTta

PucyHok 5 — XapakTtepucTtuka, NOACHAIOLWAA BpeMS Bo3Bpara pene

Bpems BosBpaTa Bpems Bo3spara

Konuuectso .1 Bpemsi Havana
——r———
aHeprm
npeebiwaet Gg ITI |_| I I
A | |—,
CwvrHan et :
Havana rﬂ |_| | | | il
P o P i i1 | Bpems TporaHms
CurHan Ha bl o i i ] e |
1 1 1 1 1 ] [N}
cpabatbiBaHne : :i - : : : |I ii |
SHaveHme ! || YCTaBKa BbWIEPKKM BPEMEHN | i | |CpabarbisaHue
BbIASPKKN P i i i/ i
BpEMeHU b ! o :
BHYTPEHHEro P : o :
cHeTMKa P ! b :
[y [ 1
1 1 1 H 1
A | : L
YcTaBka BpEMEHW BO3BpaTa f, i ! i H t
i
1

PucyHok 6 — XapakTtepuctuka, nosicHAIoLLasi BpeMs Bo3spara pene
(anbTepHaTUBHOE pelleHWe MIHOBEHHOTO Bo3BpaTa nocne cpabarbiBaHus pene)

4.4.2.4 3aBucumoe Bpems Bo3BpaTa

B 0CHOBHOM [laHHas XxapaKkTep1CcTMKa BO3BpaTa NPUMEHSIETCS ANA 3aLUUTLI OT CBEPXTOKOB.

B cnepyowme G > Gg Ans KpaTkOBPeMEHHOro nepuoaa t (npeanonaraeTcs, 4TO tp MEeHbLLIEe BPEMEHN
cpabaTbiBaHus1) 3Ha4eHne Itp onpegensieT MHTerpan no BpeMeHu tp.

tp

hp = j(;t(—;) dt [cm. coopmyny (3)].

()
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Nanee Bpems f,, ecnu G MeHbLUe YeM KOI(PDULNEHT BO3BPATA, YMHOKEHHBIN HA Gg, BLIMCISETCA MO
cneayiowen opmyne

e — TjRL dt=0 (5)
PIRG)

rae T, — Bpemsa Bo3Bpara.
WHTerpmpoBaHue BpeMeHU Hauana, ecnn G MeHbLue YeM Ko3(MULIMEHT BO3BPaTa, YMHOKEHHbIN Ha Gg,
ir(G), nponssopmtca no hopmyne

tx(G) = TMS| — Tt | ©
G o
1-| =
Gs

rae f, — 3aBucuman ycraska BpemeHu Bo3sparta B C (Bpems, Heob6xoaumoe Ans NnornHoro Bo3epara ¢ 3asep-
WeHHOro cpabarbiBaHus, koraa xapaktepuctuieckas BenuumHa G = 0mn TMS = 1);
o — NOCTOSAIHHASA, XapakTepuayioLias BbiGop 3aBUCMMOCTY;
G — n3MepeHHOoe 3HaYeHne XapaKkTepucTMHECKOW BEMUYUHDI;
Gg — 3HaueHue ycTaeku (cM. 3.3);
TMS — perynupyemas yctaska BpemeHu (cM. 3.10).

Ons kpuebix A, B, C, D, E n F npeasaputenbHO yCTaHOBNEHHOE 3HaYeHUe £ ONKHO COOTBETCTBOBaTL
yKaszaHHOMY B NPUNoXeHnn A.

PucyHok 7 unnioctpupyet adpekT 3aBUCUMOCTU BPEMEHU BO3BpaTa OT BCTPOEHHOTO (BHYTPEHHEro)
cHeTuMKa BpeMeHHoN 3apepxku. B cneayiowme G > Gg ans nepuoaa HakonneHus aeictena cpabarbiBaHns
pene, Koraa npovMcXoauT yMeHblUeH1e OnepaTUBHOTO KONMUYECTBa 3Heprum HUuxe Gg, pese A0MHKHO BEPHYTbCA
B COCTOsIHWE BO3BpaTa rnocrne nepuoaa spemeHu i(G). AnbTepHaTMBHO pene ¢ HenpegHamepeHHON Bbiaepx-
KO flanee MoeT NOBTOPSITb COCTOSIHNE BO3BpaTa B COOTBETCTBUM C Auarpammoin, npuBeaeHHON Ha pucyHke 8.
IlomkeH 6biTh ONMCaH XapakTep Bo3Bpara pene nocne cpabatbiBaHus.

11 _Bpewmsi Hayana
Konudyectso e

3Heprim
npeebiaeT Gg

|
]

CurHan
Hauana

LG

i Bpems TporaHusi

CurHan Ha
cpabarbiBaHne

o]

NepaTMBHGLIIA -1
YPOBEHb CYETUMKA

3HaueHune
BbIAEPKKN
BpEMEeHU

BHYTPEHHEro :/\
cyeTumka .

Sy P N
[PV RV SIPIPR S ———

[PV PR R ———
B EEEEEEEEEEE R B

YcraBka BpemeHu Bossparta f,
(npnG=0, TMS=1)

Y
1
1
1}
I
1
1
1
I
|

Bpems BosBpata

PucyHok 7 — 3aBuUcUMas xapakTepucTuka BpeMeHU Bo3Bpara
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11 Bpems Havyana
Konuuectso e

z::s:mae'r Gg JTI J I

1
1
C [}

vadana [1l [

CurHan Ha
cpabaTbiBaHue

OnepaTuBHbIN >
YPOBEHb CHETHMKA

3HaueHue
BbIAEPKKU
BpPEMEHMN
BHYTPEHHEro
cyeTuMKa

Bpems Bosspara Bpewmsi Bo3Bpara

PucyHok 8 — 3aBucumMas xapakrepuctuka BpeMeHW Bo3Bpara
(anbTepHaTMBHOE pelleHWe MrHOBEHHOrO Bo3BpaTa nocne cpabaTbiBaHusa pene)

4.5 [1BOMYHbIe BbIXOAHbIE CUrHanbl
4.5.1 CurHan Hauyana

CuvrHan Havana — 9TO BbIXOOHOW CUrHarn U3mepuTenbHbIX M NOPOroBbiX aneMeHToB 6e3 kakon-nubo
npegHamMepeHHoi BblAepXXKu BpemeHW. Ecnv curdan Havana He npegycMaTpuBaeTCs, TO U3roTOBUTESb A0N-
JKEeH NpegocTaBmTb MHOPMaLIMIO O TOM, KakvM 06pa3oM NpOBOAUTL UCTIbITAHUS, CBA3aHHbIE C CUTHANOM Hava-
na, Kak npenycMoTpeHoO B pa3ferne 6.

4.5.2 CurHan cpabaTtbiBaHuA

CuvrHan cpabaTtbiBaHVsi — 3TO BLIXOOHOW CUrHam M3MepuTEnbHbIX M MOPOroBbLIX 3MEMEHTOB Mnocne
3aBepLueHus noboii npeHaMepeHHOW BbiAEPXKKM BpeMeHU. B criyyae ckopoTeUHbIX 0JHOBPEMEHHbIX NPOLeC-
COB [JaHHbIV cUrHan MoOXeT UMeTb obLLee BpeMs C CUrHaNoM Havana.

4.5.3 [Ipyrve ABOUYHbIe BbIXOAHbIE CUrHaMbI

Ecnu nto6oii ABOMYHBIIA BLIXOAHOW CUrHaN NpUrofeH Ansi NPUMEHEHUs, TO MeTo/l ero BO3flelcTBus 0~
)eH ObITb NpeacTaBneH Ha hyHKLMOHANBHOM Nnorndeckon guarpamme. [lononHutenbHble TEKCTOBLIE ONMca-
HUA TaKKe OO0JKHbI NOACHATb (byHKLl.VIOHaJ'leOCTb BbIXOAHbIX CUTH&NOB U X NpUMeHeHue No HasHa4YeHuio.

4.6 [ononHuTenbHbie Bo3aeUCcTByloWwMe hyHKuMu/ycnoBus

MarotoButenb OMKeH ykasaTtb Niobble cneunduyHble anroputMbl, OCYLLECTBAEMbIE pene, Hanpumep:

- HEYYBCTBUTESIBHOCTb K POCTY TOKa;

- XONOAHbIW NMYCK HArpy3Kku;

- HEYYBCTBUTENBHOCTb K NOXHOMY AuddepeHumanbHOMY TOKY BCMEACTBUE HaCbILLEHMS TOKa hasbl
TpaHcgopmaTopa (koraa anddepeHumanbHblil TOK M3MepsieTcst B TpexdasHbixX TpaHcgopmaTopax Toka);

- 0CO6EHHOCTU 3a1€PXKKM BTOPUYHBIX FAPMOHMK.

M3roToBuTtenb AOMKEH NpefocTaBUTb MHGOPMaLMIO O AaHHbIX CNeLMUYHbIX XapaKTEPUCTHUKAX.

4.7 CneunduuHbie XapaKTepucTUKu

3HaueHune ycTasku (CurHana Havana) 3awwmTbl OT CBEPXTOKOB, 3aBUCUMMOM OT HanpsiXeHus1, onpeaenseT-
€51 B 3aBUCUMOCTMN OT U3MEPEHHOTO HanNpshkeHusi (Mexda3sHoro unun NIMHEHOro). YCTaHoBieHHas ycTaBka paB-
Ha nepeBoHavanbHON ycTaBke Gg, YMHOXEHHON Ha Ko3(hMULMEHT B, onpeaeneHHoN ABYMS crieflyloLvMn
XapaKTepucTUKaMm, Kak rnokasaHo Ha pucyHkax 9 u 10. HanpsikeHue U, npunoxeHHoe K perne, 1 HOMMHasIbHoe
Hanpsixenue U, npuseneHs! B npunoxenuu B. UsrotoBurenb nomkeH ykasatb 3HaveHus k1, k2, k3 u k4.



FOCT IEC 60255-151—2014

K1

»

K2 K3 W,

PucyHok 9 — XapaKTepuUCTHKa OrpaHnyeHUs HanpsbkeHUs

K4 -----====mnnna-

K2 wu,,

PucyHok 10 — XapakrepucTuka ynpasnsiioLero HanpspkeHus!

Onsa cpabaTbiBaHUs yNpaBnsiioLMM HanpspkeHWeM npeanoyTuTenbHble 3HavueHus k4 paBHbl 1 u 6ecko-
HEYHOCTH ().

5 MepeyeHb xapaKTepucTUK

5.1 To4YHOCTL B3aMMOCBA3aHHbIX KONIMYECTBEHHLIX XapaKTePUCTHK

[ns pene ¢ 3aBUCUMON U HE3ABUCUMON XapaKTEPUCTUKAMW BPEMEHU TOUHOCTbL B3aNMOCBA3aHHOM Xapak-
TEPUCTMYECKON BENUUMHLI 0MMKHA BbiTh YkaszaHa U3roTOBMTENEM B BUAE HaYvanbHbIX 3Ha4YeHWNA. [ononHu-
TENbHO ANS ANEeKTPOMEeXaHNUYeCckUX pere, 3aBUCUMbIX OT BPEMEeHU, MUHUManbHoe 3HadyeHne cpabaTbiBaHus
Gy He aomkHO GbiTh Gonee 1,3-kpaTHOro 3HaueHns yctasku Gg.

[ns pene ¢ 3aBMCMMON 1 HE3aBUCUMOVA XapaKTEpCTUKaMN BPEMEHN U3roToBUTeNb AO/KEeH yKasaTbh
KONMYECTBEHHbIE XapaKTePUCTMKN YPOBHS Bo3BpaTa.

[na pene c3aBUCUMOIi M HE3EBUCMOIA XapaKTEPMCTUKAMM BPEMEHW M3rOTOBUTESb A0IDKEH yKa3aTb TOY-
HOCTb XapaKTepUCTUHECKOI BENMYMHbLI AMA BCEX 3HaUYEHMI YCTABOK, NPV KOTOPLIX OHa npuMeHsieTcs. JlononHn-
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TENbHO U3rOTOBMUTENb TaKXKE AOMKEH YKasaTb XapaKTepPUCTUKN 311EMEHTOB NPU YCNOBUSIX BbICOKOrO 3HaYeHUs!
TOKa NnoBpeXxaeHuUs (NpeaenbHYe TepMUYecKyo CTOMKOCTb B BUAE BEMMUMHBI TOKA, KPaTHOTO HOMUHASbHOMY
TOKY, Hanpumep Tok, 100-KpaTHbIN K HOMUHANBEHOMY TOKY).

Ons hyHKLWA 2N1eMeHTOB, 3aBUCUMBbIX OT HarnpsbKeHWs1, 3roToBUTENb AOIPKEH AOMOMHUTENBHO yKasaTb
TOYHOCTb, CBA3AHHYIO C HANpshkeHneM. B nopsaake UCKNoYeHNs KOMBUHALMM M3MEHEHWIA XapaKTepUCTUHECKON
BENNYUHBI U HaMNPSXXeHUSA 4OCTAaTOMHO yKasaTb TOMHOCTb 3aBMCMMOCTU HanpsbkKeHUsi MpY YPOBHE yKa3aHHOro
HanpshKeHWs ANa 04HOro U3 AaHHbIX 3HaYeHun Gg NPU HOMUHAIILHOM ToKe /.

5.2 To4yHOCTb B3aUMOCBA3aHHbLIX BpeMeH cpabaTtbiBaHUA

ns pene ¢ He3aBUCMMON XapakTepUCTUKON BPEMEHN MaKCUManbHO A0MyCTUMas NOrpeLHOCTb yKasaH-
Horo BpemeHu cpabaTbiBaHWsa omkHa ObITb yKaszaHa 0AHUM U3 CriefyIoLMX BapnaHToB B BUAeE:

- MPOLEHTOR OT 3HAYEHUs YCTaBKM BPEMEHN, UMK

- NPOLEHTOB OT 3HAaYEHUS YCTaBKU BPEMEHU € y4eTOM (hUKCMPOBaAHHON MakCMMarnbHOM oWNG KU BpeMeH!
(koraa oHa npeBbIlaeT NPOLEHTHOe 3HauyeHue), NpuHUMaeTcsa 66nblwee 3HavyeHue, Hanpumep 5 % unu
+20 Mc, B 3aBUCUMOCTM OT TOro, YTo BonbLue, Nnu

- (prKCcMpoBaHHON MakCUMarnbHOM MOrpeLLHOCTU BpEMEHHN.

[nsa pene ¢ 3aBUCMMON XapaKTeprCTUKON BbIAEPXKN BpeMEHU pekoMeHAoBaHHas npeaenbHas norpetu-
HOCTb OnpeaenseTca ycTaHOBMEHHON N3roTOBUTENEM NOMPELUHOCTbLIO, KOTOPAst MOXXET UMETb MHOXECTBO 3Ha-
YEHUI B 3aBUCUMOCTWN OT 3HAYEHUN XapaKTepucTudeckon senuuuHel. [insg pene ¢ nagawowen dyHKunen
BPEMEHW 3HaYeH e 3a4aHHON NOrPELLHOCTM AOMKHO BbITb yKa3aHo B NpoLeHTax OT TeopeTUHeCcKoro BpemMeHu
npu MakcumarnsHom npegerne 3ekTUBHON 30HbI XapakTepUCTUKUA 3aBUCUMOCTU OT BpeMeHu. PekomeHao-
BaHHas nNpeAerbHas NorpeLiHoCcTb A0IPKHA bbITh YKasaHa oaHUM U3 CrieyoLLnX BapuaHToB:

- TeopeTuyeckas KpuBasi BpeMeHU, HaHeceHHasa nosepX apdEeKTUBHON 30HBI XapakTepUCTUKN 3aBUCK-
MOCTW OT BPEMEHM Ha MHOXECTBO 3HaYEHUI YyCTaBKN XapaKTepUCTUYECKON BENTUYUHDI, OrpaHnYeHHas ABYMS
KPUBbLIMUW, NPEACTaBAALLUMA MUHAMATBHEIA 1 MaKCUManbHBIN Npeaeribl orpaHUYeHns NorpeLwwHocTu, unm

- 3aaHHas NorpeLHoCcTb Npyu MakcumansHoM npegene apEKTUBHON 30HbI XapaKTepUCTUKN 3aBUCK-
MOCTM OT BpEMEHU, YTOUHEHHAs YCTaHOBMEHHLIMU hakTopamm AN pasnuyHbIX 3Ha4eHUA xapakTepuctuiec-
KO Benn4YuHbI B Npegenax apekTMBHOM 30Hbl XapakKTepUCTUKN 3aBUCUMOCTU OT BpeMeHU, KakK yKasaHo B
Tabnuue 1.

Tab6nwuuya 1—TlNonpaBo4Hble kO3PMOULMEHTEI Ha NpedernbHYI0 NOrPeLLHOCTb BpemeHn cpabaTbiBaHus

3HaueHne xapakTepucTUHecKon BeNUYnHbI, KpaTHoe 2—5 5—10 10—Gp
3HaYeHuIo ycTaBkn Gg

MpegensHoe 3HaveHne NOrPeLLHOCTY, KpaTHoe 2,5 1,5 1,0
YCTaHOBNEHHOM NOrpeLwHoCTH

Onsa pene c 3aBUCUMOI U HE3ABUCUMOW XapakTepUCTUKaMmn BPEMEHN N3rOTOBUTENb AOMMKEH YCTAHOBUTb
MaKkcumanbHyo npeaensHyo NOrpeLUHOCTb, CBA3aHHYH ¢ BpeMeHeM cpabaTtbiBaHus, ¢ y4eTOM YCTaHOBEeH-
HOW BbIAEPXKKN BPEMEHW, €CINN 3TO NPUMEHUMO.

MsroToBWTENb OOMKEH YKa3aTb, eCrn n3MepeHHoe cobcTBeHHOe BpeMs (Bpems TporaHus) U BpeMs cpa-
GaTbiBaHMA BEIXOAHOMO KOHTAKTa BXOAAT B ANUTENbHOCTL YCTaBKM BpEMEHW BO3BpaTa UM €Crn 3TO AONOMHU-
TenbHoe BpeMs K ANMTeNbHOCTN yCTaBKN BpeMeHy Bo3Bpara.

5.3 ToYHOCTb B3aUMOCBA3aHHbIX BpeMeH Bo3BpaTa

Onsa pene ¢ HenpeaHamMepeHHOW BblAep kKoM BO3BpaTa M3roTOBUTENb AOSPKEH YKasaTb BpeMs Bo3BpaTa
no aneMmeHTam.

Onsa pene ¢ ycTaHOBNEHHON BbIAEPXKKON BO3BPaTa MakCMMaibHO BO3MOXHas NOrpeLlHOCTb YCTaHOBeH-
HOro BpeMeHW Bo3BpaTa AofkHa BbITb ykasaHa 0gHUM 13 crieyowmx BapnaHToB B BUAe:

- MPOLIEHTOB OT 3HAYEHMS YCTaBKMN BblAEPXKKN BPEMEHU, UM

- MPOLIEHTOB OT 3HaYEHNS YCTaBKMN BbIAEPKKA BPEMEHU C yHETOM (PUKCUPOBAHHON MakcMManbHOM owne-
KO/ BpeMeHM (Koraa oHa npeBbIllaeT NpoLeHTHOe 3HaYeHne), NprHUMaeTcs 66nbluee 3HaYeHne, Hanpumep
+ 5 % 1unn =20 mc, B 3aBUCUMOCTU OT TOTO, YTO BonbLue, 1N

- (PUKCUPOBAHHON MaKCMMarbHON NOrPeLLIHOCTU BpEMEHN.

Ons pene ¢ 3aBNCYMOII XapaKkTePUCTUKON BbIAEPKKA BpEMEHN PeKOMeHA0BaHHasA npeaenbHasi norpeLu-
HOCTb OnpeaensieTcs yCTaHOBMEHHON N3roTOBUTENEM NOMPELLHOCTbIO, KOTOPas MOXET UMETb MHOXECTBO 3Ha-
YeHWIA B 3aBUMCUMMOCTW OT 3HAYEHUN XapaKTepuUcTUYecKor BenuuuHbl. ns pene ¢ nagawowen dyHkunen
BPEMEHU 3Ha4eHue 3a4aHHO NOrpeLLHOCTM A0MKHO ObITh YKasaHo B NPOLLEHTaX OT TEOPETUYECKOro BpeMeH!
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Npy 3afaHHbIX YeroBusix. MakcumarnsHO BOSMOXXHASA NOrpeLHOCTL MOXeT BbITh YkasaHa 04HUM U3 CreayoLLmX
BapUaHTOB:

- TeopeTuyeckasn KpuBas BpeMeHu, HaHeceHHasa noeepX 3chheKTUBHON 30HbI XapaKTepUCTUKA 3aBUCH-
MOCTU OT BPEMEHU Ha MHOXECTBO 3HAaYEHWIA YCTaBKM XapakTepUCTUHECKON BEMMYMHBI, OrpaHMYeHHas AByMS
KPVBLIMM, NPeACTaBsIoLUMU MUHAMATIBHBIA U MaKCUMaTbHBIA Npeaerbl OrpaHUYeH s MOTPELIHOCTU, UK

- 3afjaHHas NOrPeLIHOCTb, 3asiBMeHHast NPy 3a4aHHbIX YCNOBUSAX, yTOYHEHHas yCTaHOBNEHHbIMU chakTo-
pamMu N8 pasUYHbIX 3HAYEHWU XapaKTepUcTUHEeCKO BeNUUMHLI, Kak ykasaHo B Tabnuue 2.

Tabnuuya 2—onpaBoyHbie kO3PPULMEHTHI HA NPeAenbHYI0 NOrPELHOCTL BPEMEHU BO3BpaTa

3HaueHne xapakTepucTUYeckomn BerMUnHbl, KpaTHoe 0,8—0,4 0,4—0,2 0,2—0,1
3Ha4eHmIo yctaekm Gg

MpegenbHoe 3HaueHNe NOTrPELIHOCTH, KpaTHoe 2,5 1,5 1,0
YCTaHOBINEHHOWN NOTPELIHOCTU

N3roToBuTENb AOMKEH YCTAHOBUTL MakCUManbHYo NpeaenbHyo NOrpeLLHOCTb, CBA3aHHYI0 C BpeMeHeM
BO3BpaTta, C y4eToM yCTaHOBJ'IeHHOI‘/‘I BblAEPXXKM BpeMeHn, eCni 3To NPpUMeHUMO.

NaroToBuTENb AOMKEH yKkasaTtb, eClii USMepeHHoe cobCcTBEHHOE BpemA (BpeMﬂ TpOFaHlAﬂ) BXoauT B Anu-
TEeNbHOCTb YCTaBKU BpeMEHN BO3BpaTa U ecnmato A0NONHUTENbHOE BpeMA KANMUTEeNbHOCTU yCTaBKN BpemMe-
HW BO3Bpara.

5.4 BpeMeHHbIe (nepexoaHbie) XapaKTepUucTUKu
5.4.1 KpaTKkoBpeMeHHble BCNNeCKU BO3AeUCTBUSA

[nsa pene 3awuTbl OT CBEPXTOKA C HE3ABUCUMOW BbIAEPKKOA BPEMEHU U3rOTOBUTENb AOJDKEH yKa3aTb
3HaveHue ownbkun ctapta (Gg) B NpoueHTax oT aghpeKTa NPUoKeHNs anepuoanyeckon CocTasnsioLwen Mak-
CMManbHOro 3Ha4YeHUA, NPOABNSAIOLLIErOCs B CUCTEMAX MUTaHWUS!, UMEIOLLUX YPOBEHb OTHOLLEeHUA X/R Bbiwwe 120
(HavanbHoe 3Ha4YeHue NOCTOAHHON BpeMeHn 380 Mc nNpu YacToTe nepemeHHoro Toka 50 My unu 320 mc npu
yacToTe 60 "W).

5.4.2 Bpemsa o6paTumocTu Bo3aecTBUSA

MaroToBUTENb AOMKEH YKa3aTb Bpemst 06paTUMOCTU BO3AEACTBUS.

5.4.3 Peakuus K BpeMeHHbLIM U3MEHEHUAM 3HaYeHUSi XapaKTepNCTUHECKOW BENMTMYUHDI

Ona rapaHTumn KoopauMHaUnK pene, CBSA3aHHbIX ¢ BpemMeHeM cpabaTbiBaHus, AOMKHbI BbiTb UCMbITAHDI
XapakTepUCTUKA N3MEHEHUIA B YCITOBUAX TOKOB MOBPEXAEHNSI (MU3MEHEHNS XapaKTepUCTUHECKoNn BENUYNHLI B
3aBMCUMMOCTU OT BpemeHu). N3roToBuTens AomKkeH ykasaTb tobble AONONHUTENbHbBIE NOrPELWHOCTU, HO BO
BCEX Cry4anx AononHUTerbHas NorpeLlHocTb He MoXeT rnpeBbiwaTh 15 %.

5.5 TpeboBaHus Kk TpaHcthopmaTopam Toka

M3roToBUTENb OOIBKEH NPEAOCTaBUTL MHPOPMAaLMIO MO KNaccam 1 Tunopasmepam TpaHcgopmMaTopos
ToKa (CO CChINIKOM Ha cTaHgapThl cepun [5]).

6 MeTopgonorus cpyHKLMOHaNbHbLIX UCNbITAaHUA

6.1 OCHOBHbIE NONOXEHUA

WcnbiTaHus, onucaHHble B HacTosileM pasaene, SIBNATCA TUNOBLIMA. JaHHble UCTIbITaHWA OOMKHbI
6bITb NPOBEAEHbI B LieNAX NPOBEPKM BbINOHeHUs BceX (PYHKLMIA COCTaBHBIMW YacTAMM 1 MporpamMMHbIM o6ec-
nevYeHneM 3alUTHbIX pefie MUHUMaIIbHOTro/MakcMManbHOro Toka. YacTu, UMetoLL e BbIXO4HbIE TOKM, AOMKHbI
ObITb CBA3AHbI C KaXAbIM BBOAHBIM 3aXMMOM TpaHchopmaTopa ToKa Pene Ui ¢ 3KBMBaNeHTHbIM CUrHanom
COOTBETCTBYIOLLEro HTepdeiica. AHanormyHo cpabaTbiBaHWe AOMHKHO NPOBEPATLCS Yepes BCe BO3MOXHbIe
BbIXOAHbIE KOHTaKTbI UM OT 3KBUBAIEHTHOTO BEIXOAHOrO CUrHana CooTBETCTBYIOLEro nHTepdelica.

Ecnu HeBO3MOXHO U3MEPUTb pesynbTaT NPOXOXAEHUsA CUrHana oT BbiXoAa A0 BXoda, TO M3roToBuTe b
[OMKeH yKasaTb TOUKY MPUMOXKEHNS XapaKTepucTUYeckon BeNMHUHBI U cUrHan MHTepdeiica, NpuMeHsieMble
ANA naMepeHus. AN perne, rae ycTaska onpeaensaeTca ypoBHeM Toka TpaHcdopmaTopa, HauanbHoe sHaveHue
MoxeT 6bITb BbIGpaHo NpoBeAeHNEM UCTIbITaHMIA.

B Lensax onpegeneHns TOYHOCTH perne B cTabuIbHbIX YCNOBUAX BbIXOAALLAsA XapaKTepucTMieckas senn-
YMHa OoJDKHA BbiTb CUHYCOMAAnbHON (hopMbl HOMUHAMBHOM YaCTOThI 1 ee aMnNIUTYAa A0MKHA U3MEHATLCA B
COOTBETCTBUM C TPeBOBaHWSAMM K UCTIbITAHUSAM.

HekoTopble UCMbITAHWS, MPOBOAUMbBIE B COOTBETCTBUM C HACTOSALLM Pa3aenoM, MOryT 06beAHATLCS
ANS oNTUMK3aLIUN NpoLiecca UCMbITaHuin. PaccMoTpeHe TeXHOMOrMM NpoBeAeHNs UCbITaHW aeT BO3MOX-
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HOCTb YMEHbLUMUTb YACIIO UCTIbITaTESbHBIX TOYEeK B Npedenax guanasoHa 1 NnpuMeHsemMoro Lara UMetoLmnxca
ycTaBok. OgHaKko A0MKHbI OblTb MPUMEHEHbI OTMEeYEHHbIE UCTbITaTeNbHbIe TOUKM U BIIM3KO pacnonoXeHHble
yCTaBKM, eCrv HeT BO3MOXHOCTWN YCTAHOBUTb TOYHbIE 3Ha4YEeHUS!.

Mpwn ucnblITaHUAX, NPOBOAUMBIX B COOTBETCTBUU C HACTOALLMM pasaernoMm, NPUMEHeHHbIe UcnbiTaTerb-
Hble YCTaBKW BblpaXaloTcsl B NPOLeHTax AOCTYNHOro ypoBHs oT 0 % nMetolleicsl MUHUManbHOW AOCTYNHON
ycTtasku go 100 % nmetolenca makcumansHon OCTYNHON ycTaBku. AHanornyHo 50 %-Hoe 3HayeHue npep-
cTaBnsieT cobol cpeHIon TOUKY MMetoLLerocsl AnanasoHa ycTaBku. [NpumeHsieMble AeNCTBYIOLINE YCTaBKU
OOIDKHBI ObITb paccuMTaHbl No creaytoLen chopmyne

Sav = (Smax = SMNY+ Swins

rae S,y — NpUMEeHeHHoe NPy UCTbITaHUN 3HaYeHne AeACTBYIOLLIEN YCTaBKu;
SMAX — MakcuMarnbHO AOCTYMHOE 3HaYeHMe YCTaBKu;
SMIN — MWUHUMAambLHO AOCTYMNHOE 3HA4YeHUe YCTaBKu;
X — BblpaXXeHHOe B NpoLeHTax 3HayeHue A5 UCnbiTaTeNbHOW TOYKM B COOTBETCTBUM C MeToAoorein
ncnelTaHum (cMm. Tabnuubl 3—-6).
Hanpumep ans yctaeku Toka cpabaTtbiBaHus, npuBeaeHHON B Tabnuue 5, AManasoH ycTaBok cocTaBnsieT
0,1—4,0 A. MpMMeHeHHble ycTaBku Toka cpabaTbiBaHUS: MOTYT UMeTb 3HadeHus 0,10; 2,05; 4,00 A.
Cnegaytoliuin noapasaen pasaena 0THOCUTCA K HOMUHaNLHOMY TOKy pene, 06o3HavaeMoMy Kak /..

6.2 OnpegeneHue cTabUNbHbIX NOrPELLHOCTEN XapaKTepUCTUYECKOW BENUYUHBI
6.2.1 ToYHOCTb 3Ha4YeHUA ycTaBKU (Hayana AencTBus)

B uensix onpeaeneHnsa TOYHOCTU BENUYNHBI YCTaBKU XapakTepucTuieckas BenuyunHa Gg (ee amnnutyaa)
O0MKHa 6bITb MeaNeHHO M3MeHeHa 1 CTapTOBLIA BbIXOAHOW 3f1IeMeHT JOIDKEH BbiAaTb koMaHay Ans cpabatbl-
BaHus. [N MakcumansHOM TOKOBOM 3alUMThl XapakTepucTuiecKas BerminHa AosmkHa 6biTb yBenm4eHa B cooT-
BETCTBUM CO CreayroLUMMN YCIIOBUAMU:

- BO3JENCTBYHOLLEe e 3HAaYEHNE XapaKTepUCTUHECKOWN BEMUUMHBI JOIKHO BbIThb, N0 KpanHen Mepe, HXe Ha
BENNYUHY ABYXKPATHOIO 3HAYEHUS YCTaBKN 3a4aHHON TOYHOCTU 3IEMEHTa;

- CTYNeHn noabema AomKkHbI 6biTb B 10 pa3 MeHbLUue 3ajaHHON TOYHOCTU 31eMEHTa;

- CTYMNeHW BpeMeHW AOIMKHbI ObIThb Bbille ABYXKPATHOrO 3Ha4eHUs1 BpEMEeHU Havarna v He JA0JDKHbI BbITb
6onee NATUKPaTHOrO 3a4aHHOMO 3HAYEHUs1 BpeMeHW Havana.

Mpumep — Ecnu 3naveHus1 ycmasku paeHbl 1 A, noepewnocmu — +10 % u epemst Hayana — 20 mc, mo
HavanbHOe cmapmosoe 3HavyeHue O0KHO 6bimb pasHo 0,8 A, waz usmeHeHus1 moka — 0,01 A ¢ wa2oM epemMerHu
Havana om 40 do 100 mc.

Ans MUHUManNbHOW TOKOBOW 3alUMThl XapakTepucTuyeckasl BenvumMHa AofmKHa ObiTb yMeHblleHa oT
HavanbHOro 3HaveHus. MNpu 3TOM HavanbHOe 3HauYeHNe JOSMKHO ObITh, MO KpaHen Mepe, BbilLe Ha BENMUYMHY
OBYXKPaTHOrO 3Ha4yeHWsi yCcTaBku 3afaHHON TOYHOCTU anemeHTa. CTyneHn N3MeHeHUs BO3AeMACTBYIOLLEen
BeNMYMHbI aHaNorM4HbI NpoLeccam Npyu MakcnumarnsHOW TOKOBOI 3aLUumTe.

[omnkHO 6bITb MPUMEHEHO 4OCTaTOYHOE KOMUYECTBO UCNbITaTeNbHbIX TOYEK A5 OLeHKN XapakTepucTuk
BO BCEM AMana3oHe aN1eMeHTOB YCTaBOK, HO Kak MUHUMYM 10 Touek 4OMKHBI BbITb CKOHLIEHTPUPOBaHLI B paio-
He HWXXHEero CTapTOBOro 3HavyeHus, rae NorpelHoCTb MMeeT oTHocuTerbHO BonbLuoe 3HaveHue. MpegnoyTtu-
TenbHble 3Ha4YeHNs cneayoLlme: MuHUMansHas yctaska (Mnu 0 % ot gnanasoHa); 0,5 %; 1,0 %; 2,0 %; 3,0 %;
5,0 %; 10,0 %; 30,0 %; 60,0 %; makcumansHasa yctaska (nnn 100 % oT ananasoHa).

Ons pene cBepxToka kaxaas UcnblTaTensHas ToUKa s OLEeHKM MOBTOPAEMOCTU pe3ynbTaToB A0MKHA
6bITb N3MepeHa No MeHbLUe Mepe NSAThb pas, MakcuManbHOe U cpefiHee 3Ha4YeHNsi NOrPEeLUHOCTM BCEX UCTbITa-
HWIA Aanee UCMONb3YT ANS1 YCTaHOBEeHUs TOYHOCTW. [lommkHa ObITh BbIMONHEHa A0MNOSHUTEbHAas NpoBepKa
NPy MakcMmarnbHOM 3Ha4eHuUM yCTaBku, BbiIGpaHHoM Anist obecrnedeHus cpabaTbiBaHUA, NPy 3HAYEHUN MPUIo-
KEHHOro K perie Toka B npejenax ero TepMUYeckon cTonkocTu (Hanpumep, 100-kpaTHoe 3HayeHue
HOMWHambHOro TOKA).

[lna pene MMHMMaNbLHOMO TOKa KaX4as Tovka JoIPKHa OblTe M3MepeHa Mo MeHbLUe Mepe MsATb pas, Mak-
cumanbHoe 1 cpedHee 3HavyeHus NorpeLllHOCTY BCeX UCTbITaHWiA Aanee Ncrnonb3ytoT AN YCTaHOBEHUS ToY-
HOCTMW.

ToYHOCTL 31EMEHTOB, 3aBUCUMbIX OT HANPSHKEHWS, UCTLITBIBAIOT NPU UMEIOLLIEMCS 3HaYeHN yeTaBkn Gg
Ha XapaKkTepucTuKe 3aBUCUMOCTV BpeMeH . N3roToBuTenb AoSKeH ykasaTk BbibpaHHoe 3HadeHue Gg. MaroTo-
BUTENb JOIMKEH yKasaTb 3HaveHus k1, k2, k3 n k4.

MpuMepHble 3HaYeHNs:

- N9 XapaKTepucTUKK Ha pucyHke 9 — k1 = 0,25; k2 = 0,25; k3 = 1,00;
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- ANA XxapakTepucTukn Ha pucyHke 10 — k1 = 1,00; k2 = 0,80; k3 = 0,80; k4 — 6eckoHeUYHOCTb (byHKLM-
OHanbHas HepaboTocnocobHOCTL) NN HanbonbLUasA BO3MOXHas yCTaBka.

TOYHOCTb 3MEMEHTOB, 3aBMCUMbIX OT HAMPSPKEHUS, UCTILITBIBAIOT N5 CNeayoLwmnX To4Yek:

- ANS XapaKTepucTWKW, NpeacTaBneHHoOW Ha pucyHke 9, npu sHaveHuax U/Uy, pasHbix 0,8k2; K2;
0,5(k2 + k3); k3; 1,1k3;

- ANA XapaKTepucTuKu, NpeAcTaBneHHon Ha pucyHke 10, npu sHaveHnsx U/Uy, paBHbIx 0,8k2; 1,1k2.

B Luensx onpegeneHunsi TOYHOCTU 3NIEMEHTOB, 3aBUCUMBIX OT HaMPSKEHWS, XapakTEPUCTUHECKYHO BEMU-
4nHy Gg NNaBHO N3MEHSIOT NPU PUKCUPOBAHHBIX 3HAYEHUAX HAMPSHKEHUS B UCTIbITATENbHBIX TOYKaX Ha Xapak-
TEPUCTUKA 3aBUCUMOCTM OT HanpsikeHusi. CTapTOBbIA BbIXOAHOW 3MeMEeHT BblgaeT KomaHay Aans
cpabaTbiBaHNA. XapakTepncTuieckyto BeMYuMHy YBeIM4YMBatoT COrNacHo CreayoLmMm yCnoBUsIM:

- BO34eNCTBYOLLEE 3HAYEHMWE XapaKTePUCTUYECKON BEMNYNHBI OMKHO BbITh, N0 KpanHen Mepe, HXe Ha
BEMNYNHY ABYXKPaTHOIO 3Ha4YeHUsl yCTaBKn 3a4aHHON TOYHOCTU dl1eMeHTa;

- CTYNeHM noagbema AormkHbl 6biTe B 10 pas MeHbLUe 3a4aHHON TOYHOCTU 3NEMEHTa;

- CTYMNeHW BpeMeHW JOMKHbI ObITb BbILE ABYXKPATHOrO 3Ha4YeHUs BpeMeHn Hadvana u 6biTb He Gonee
NATUKPATHOrO 3a4aHHOTO 3HaYeHUs BpeMeHU Havana.

MorpelHoCcTb 3M1eMEHTOB, 3aBUCUMBIX OT HAMNPSHKEHUS, BbIYMCNSIETCSA Kak

G —PGs,

roe G — 3HaveHUue xapakTepUcTUYECKON BENUUNHbI, KOraa BbIXOA CTapTOBOrO CUrHana akTuB1MpoBaH;
B— 3HaueHue, B3ATOE C PUCYHKOB 911 10, B COOTBETCTBUM CNPUNOKEHHBLIM 3Ha4YeHneM HanpsikeHun U/Uy.
UTo6bl n3bexaTb 3aHWKEHWA pesyrbTaTa U3-3a HU3KUX 3HavYeHUn B AN pacyeTa OTHOCUTENbHbIX
norpeluHocTen BMecTo Gg NpumeHstoT Gg.
Kaxgas Touka foskHa 6bITh U3MepeHa no MeHbLUen Mepe MATb pas, MakcMMarbHOe U cpeaHee 3HaYeHUst
MOrpeLUHOCTM BCeX UCTIbITaHWUIA Aanee UCnosb3yoT AMsl YCTaHOBMNEHUS TOYHOCTU.

6.2.2 OnpepeneHue kKoadduLMeHTa Bo3BpaTa

B uensx onpeneneHns koagpduumeHTa Bo3BpaTa a1leMeHT A0IPKEH NPUHYaUTENbHO cpaboTaTh 1 Xxapak-
TepuUcTUYEeCKas BEMNMYMHA A0MKHA NNaBHO MSMEHSTLCA, MoKa CTapTOBbLI BbIXOAHOW 3NeMEHT ¢ HenpegHame-
PEeHHOW BbIOEPXKKON BpeMeHU He BepHeTcs B UCXOOHOE COCTosiHue. [N MakcUMarbHOM TOKOBOW 3aliUThl
XapakTepucTuyeckas BefiMvymHa AomkHa ObITb YMEHbLLIEHA B COOTBETCTBUM CO CreAYOLWLUMM YCIIOBUSIMM:

- BO3OEUCTBYIOLLEE 3HAYEHNe XapakTepucTMYecko BENMMYNHBI AOIDKHO BbITh, MO KpailHeld Mepe, Bhille
Ha BENUYMHY ABYXKPATHOTO 3HaYeHUs YCTaBKU 3a4aHHOW TOYHOCTU 3NIEMEHTA;

- CTyNeHu nogbemMa AomkHbl 6biTb B 10 pas MeHbLUe 3a4aHHON TOYHOCTM 3IIEMEHTA;

- CTYNEHW BpeMeHU A0SKHbI ObiTh Bbllle ABYXKPATHOrO 3HaYeHUs BpeMeHU Hayana u He 6biTe Gonee
NATUKPATHOrC 3afaHHOTO 3HAYEHUsl BpEMEeHW Havana.

Ecnu B uHTepBarne BpeMeHu He NPoUCXoAUT BO3BpaTa, TO aMIeMeHT He Bo3BpalllaeTcss 060CHOBaHHO U B
AanbHeiweM AoMMKHO ObITb NPUMeHeHo 6oree HU3Koe 3HaYeHUe Toka.

lMpumep — Ecnu 3HaveHus1 ycmaseku paeHbi 1 A, nogpewinocmu — +10 % u epemss Havana — 20 mc, mo
Ha4anbHOe cmapmoegoe 3Ha4yeHue Jo/mKHO 6bIimb paeHo 1,2 A, waz uameHeHust moka — 0,01 A ¢ waz2om epeMeHU
Hayana om 40 do 100 mc.

0na MUHAManbHON TOKOBOM 3alUMTLI XapaKTepucTuyeckasi BenmMuuHa AorkHa ObiTh yBenuyeHa ot
HayanbHoro sHayeHus. Mpu 3ToM HavanbHoE 3HaYeHUe AoMKHO BbITb, NO KpalHe Mepe, Bbllle Ha BENUUUHY
[BYXKpPaTHOTO 3HaYeHWUs YCTaBKW 3a4aHHON TOYHOCTM anemMeHTa. CTyneHu M3MeHeHUs BO3OencTByloLlei
BEJIMYMHBI aHaNOTUYHBI MpoLIeCcam NPU MaKCUManbHON TOKOBOW 3aluuTe.

KoadduumneHT BosBpaTa BbiUMCAAETCA creaytowmm o6pasom

KoadhpuuueHt Bosepata (B %) = (feset//start) X 100,

rae lgset — 3HAYEHWE TOKa BO3BPATa U /g, — 3HaYEHWE ToKa Havana.

[omxHO BbITb NPUMEHEHO A0CTaTOYHOE KONMUYECTBO UCNbITaTeNbHbIX TOUEK ANA OLEHKN XapakTepucTuk
BO BCEM AnanasoHe 3N1eMeHTOB YCTaBOK, HO Kak MUHUMYM 10 Touek AOMKHbI BbITb CKOHLEHTPUPOBaHLI B paino-
He HWKHEro CTapToBOro sHa4eHns, rae NorpeLHocTb UMeeT OTHocUTeNbHO BonbLuoe 3HaveHune. Mpeagnoytu-
TenbHble 3HaYeHUA cneaylolme: MMHUManbHaa yctaska (unn 0 % ot avanasoHa); 0,5 %; 1,0 %; 2,0 %; 3,0 %;
5,0 %; 10,0 %; 30,0 %; 60,0 %; makcumanbHasa yctaska (unn 100 % ot gnanasoHa).

Ana pene 3awuTel OT CBEPXTOKA kaxaas Touka AoMkHa 6blTb NpoBepeHa No MeHbLUel Mepe NATb pas,
MUHUManNbHOe N cpeaHee 3HaYeHUA BCeX UCNbITaHNA Aanee CNosb3yloT AN YCTaHOBNEHNA TOYHOCTU.
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[Onsa pene MUHUMaNbLHOMO TOKa Kaxkaas Touka JoMKHa 6bITb n3mMepeHa no MeHbLUIen Mepe NATb pas, Mak-
cumanbHoe N cpefHee 3HauYeHUd Bcex UCNbITaHU Aanee NCNONb3YHOT ANA YCTaHOBNEHNA TOYHOCTU.

6.3 OnpepgeneHune cTabunbHbLIX NOrpelWHoOCcTe Havyana AecTBUsl U BpeMeHu cpabaTbiBaHuA

B uensix onpegeneHns ctabunbHbIX NOrPeLIHOCTEN BpeMEHN cpabaTblBaHUA perne ¢ HenpegHamepeH-
HOW BbIOEPXKKON BPEMEHN K pefle NpuKiagbiBatoT TOK 6e3 coCTaBMAOLMX MOCTOSIHHOMO TOKa M KOHTPOMMUPYIOT
BbIXOAbl KOHTAKTOB Havana (cTapTta) U cpabaTtbiBaHus. Havano nogayun Toka oT ero HadanbHbIX UCnbiTaTenb-
HbIX 3HAYeHWN 0O KOHEYHbIX 3HAa4YEeHUA OMKHO ObITb B HYNEBOW TOYKE MO BPEMEHN KPUBOK ToKa. McnblTaHus
OOIKHBI NPOBOAUTbLCS Ha baze ogHoM oasbl. [JoMKHO 6 bITb NPUMEHEHO A0CTaTOYHOE KONMYECTBO UCMbITaTe b-
HBIX TOYEeK AN HeNpepbIBHOW PeryMpoBKY BbIAE PXKKMA BPEMEHN UMW YCTaBOK BblAEPKKN BpeMeHU B addpekTus-
HOM [JuWanasoHe XapaKTepUCTUKA 3aBUCUMOCTM 3HAYeHUs BPeMeHW OT TOoKoB cpabaTtbiBaHus. Kaxkagas
ucnelTaTenbHas Tovka 4orkHa ObITb U3MepeHa Mo MeHbLLE Mepe NATh pas, MakcumarnsHoe U cpegHee 3Hade-
HWUS BCeX MATU 3aMepOoB Aanee UCnonb3yoT ANs aHanusa. Pernctpauuns BpemeHn cpabaTtbliBaHWsA 4N BEIXO4-
HbIX KOHTaKTOB NpeaycMaTprBaeT n3MepeHne NorpeLlHoCTM BpeMeHn cpabaTtbiBaHus. Bo Bpems perncTpauun
BpeMeHMW Hayana (cTapTa) Ha COOTBETCTBYIOLLMX BbIXOAHBIX KOHTaKTax npegycMaTpusatoT M3MepeHue ane-
MEeHTOB BpeMeHu Havyana. [NpegnaraoTca cnegytolime ucnbltatenbHble TOUKW: B Tabnvue 3 — Ons aNeMeHToB
CBEPXTOKOB; B Tabnunue 4 — A58 9N1eMeHTOB MUHMMAabLHOTO ToKa.

Tab6nuua 3—WcnbiTaTenbHble TOUKU ANA 3TEMEHTOB CBEPXTOKOB

Bpems cpabatbiBaHus unu HavaneHoe 3HaqeHune KoHe4Hoe 3HaqeHue
YcTaBka Toka cpabaTbiBaHus
ycraBka TMS UCMbITATENBHOTO TOKA UCMbITATENIbHOro TOKa
MuHumanesHoe (0 %) MuHumanesHas (0 %) 1,2G;
50 % 50 % 2Gg
MakcvmaneHoe (100 %) MakcumaneHasn (100 %) 0 5Gg
— — 10Gg
— — 20G4

Tabnwuuya 4 — McnbiTaTenbHble TOYKU NSl 3NIEMEHTOB MUHMMAnNbHOTO TOKa

Bpems cpabaTbiBaHusi unu y 6 HavanbHoe 3HaveHue KoHeuHoe 3HaveHune
ycraska TMS Craska Toka cpabarblsaHms UCNbITaTeNbHOro TOKa UCMbITAaTENLHOTO TOKA
MuHumanshoe (0 %) MunumanesHas (0 %) 0,8Gg
50 % 50 % 0,4Gg
Maxkcumanstoe (100 %) MakcumansHasi (100 %) 2Gs 0,2Gg
— — 0,1Gg
— — 0

MpwumeyaHun e — Hekotopbie pene MorytT MeTb GIioK 3N1eMeHTOB cpabaTbiBaHMs MMHUMAnNbHOIO TOKa, Koraa
BbIXOJHOW TOK PaBEeH HYII0, UNK NOPOroBOe 3HauYeHne, Gnnmakoe K Hynio. B aTom cniyuae uncno nenbitatenbHbIX TOUeK no
37O Tabnuue MoXeT BbITb CHUKEHO C rapaHTUel TOro, YTO UCTILITAHNE BbINOMHSIETCS TOMBKO AN YAOCTOBEPEHUS, YTO
SMEeMEHTbl MMHUMASIBHOIO TOKa CHOBA BOCCTaHABIIMBAIOTCS.

6.4 OnpeneneHue cTabunbHLIX NOrpelHOCTe BpeMeHU BO3Bparta

B uensix onpeaeneHus CTabunbHbIX MOrpeLwHoCcCTeRn BpeMeH BO3BpaTa pelne ToK Ao/mKeH nNpuknaabl-
BaTbCs K pene 4o MoMeHTa cpabaTbiBaHus. [1ns BbINOMHeHUs1 cpabaTbiBaHWs TOK npuKknagbiBaeTcAa K pene C
HenpegHaMepeHHON BblAEPXXKOA BpeMEeHU C POCTOM TOKa, PaBHbLIM 3HAYEHUIO Ha4YanbHOro NCNbITaTeNbHOro
ToKa 3a 1 ¢, U korga pocT Toka NPUXoAnUT K KOHEUHOMY nenbiTatesribHOMy 3Ha4eHuio, HeobXoaUMbIA BIXOQHOM
KOHTaKT 3J1IeMeHTa KOMMYTUPYEeTCA. Ecnn H1 0anH BLIXOAHON KOHTAKT HEBO3MOXXHO NPUMEHUTL, TO ANA onpeae-
neHnsa BpeMeHW BO3BpaTa pene JoMKHa NPpUMEHSTLCS Npoueaypa, onucaHHas B NpunoxkeHuu B.

[omkHO 6bITb NPUMEHEHO AOCTAaTOUHOE KONMYECTBO UCTbITaTENbHBIX TOYEK ANA HENPEPbLIBHON perynu-
POBK/ BpeMeHU BO3BpaTa Unu yCTaBoK BpeMeHU Bo3BpaTa B a(hheKTUBHOM Anana3soHe XapakTepucTukn 3asu-
CUMOCTU 3HAYEHUA BpeMeHU OT TOKOB cpabaTbiBaHus. Kaxxgas ucnbiTaTenbHas Touka gomkHa 6biTb n3mMepeHa
Nno MeHbLUe Mepe NATb pa3, MakcuManbHoe U cpefiHee 3HaUYeHUs BcexX NATU 3amMepoB aanee necnonb3ywT AnA
aHanusa. Peructpauusa spemeHu cpabaTbiBaHNA ANsl BbIXOAHBLIX KOHTaKTOB npegycMatpuBaeT usmepeHune
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norpeLwwHocT! BpemeHu cpabaTeiBaHus. Bo Bpems pernctpalium BpemeHu Hadana (ctapTa) Ha COOTBETCTBY!O-
LLMX BLIXOAHBIX KOHTAKTax NpeaycMaTpuBaloT UsmepeHue aNneMeHToB BpeMeHu Hadana. MpeanaraioTca cne-
ayowue ucnelTatenbHble TOUKA: B Tabnuue 5 — Ana 3NemMeHToB CBEPXTOKOB; B TaGnuue 6 — Ans 3N1eMeHToB

MUHUManNbHOIo TOKa.

Tab6nwuua 5— UcnbiTatenbHble TOYKW ANsl ANEMEHTOB CBEPXTOKOB

Bpems cpabartbiBaHus unu HavanbHoe 3HaveHue KoHeuHoe 3HaueHue
ycraska TMS YcTaBKa Toka cpabarbisaus UCTILITATENBHOIO TOKa UCTLITATENBHOMO TOKA
MunumansHoe (0 %) MunumanesHas (0 %) 0,8Gg
50 % 50 % 04Gg
MakcumansHoe (100 %) MakcumanbHas (100 %) 2Gs 0,2Gg
— — 0,1Gg
— — 0

BO3Bpara.

MpwumeyaHune—TllepBas rpacda gaHHoW Tabnuubl He NPUMEHUMA K perie ¢ HenpegHaMePEHHON BbIAEPKKOM

Tab6nunua 6 — NcnoiTaTenbHble TOUKM 41151 SIEMEHTOB MUHUMAIbHOIo ToKa

Bpems cpabatbiBaHus unu HavanbHoe 3HaveHue KoHeuHoe 3HaueHue
ycraska TMS YCTaBKa Toka CpadarbiBaHis UCMbITaTENBLHOO TOKa MCMbITATENbHOMO TOKa
MuHumansHoe (0 %) MunumanbHas (0 %) 1,2G;
50 % 50 % 2Gg
MakcvmaneHoe (100 %) MakcumaneHas (100 %) 0 5Gg
— — 10Gg
— — 20Gg

Mpumedanune 1—epean rpaca gaHHoK TabnMLUbl HE NPUMEHMMA K pene ¢ HenpeaHamepPeHHON BblAEPKKON
BO3BpaTa.

MpumMedaHue 2— HekoTopble perne MOryT UMeTb Bnok anemMeHToB cpabaTbiBaHWs MUHUManNbHOrO TOKa, KOr-
[a BbIXOZHOW TOK paBeH HyIo, UITM NOPOroBoe 3HaveHue, 6rnmakoe K Hyniw. B aTom cnyvae HavansHoe 3Ha4YeHne UCnbI-
TaTeNbHOrO TOKa, MPMMEHsIEMOe COrnacHo rpadbl 3, MOXeT OblTb CHWKEHO C rapaHTMen TOro, YTO UCNbiTaHue
BbINOJTHAETCHA TONbKO AN yaoCTOBEPEHUS, UTO INEeMEHTbl MUHUMAarbHOrO TOKa CHOBa BOCCTaHaBNUBalTCA.

6.5 OnpeaeneHne BpeMeHHOMN (NepexoaHON) XapaKTepucTUKN
6.5.1 OcHOBHoOe NonoxeHue

UcnbiTaHne BpemMeHHOGH (NepexofHON) XapaKTepUCTUKA NPOBOAUTCA B PEKOMEHAYEMbIX YCMOBUAX NPy
3HaYeHumn yctaskn Gg, paBHom /..

6.5.2 KpaTkoBpeMeHHble BCNMeCcKU BO3AeUCTBUSA

HaHHoe ucnbiTaHne npegHasHa4YeHo ANns paccMOTPEHUs BIIMAHUA anepuoan4eckon CocTaBnsAolWen Ha
TOYHOCTb HavYanbLHOro 3HaveHusl cpabaTbiBaHusA anemeHTa. K pene ¢ yctaskon Gg B peKOMeHAyeMbIX YCNoBUAX
npuknaaeisatoT (6e3 KoMNeHcaLum) 1 yBenIMBaloT OT Ha4anbHOro 3Ha4eHUA Tok, paBHbli 0,9Gg. AMnnuntyay
TOKa CHUXKatoT Ha 2 %, U NOBTOPHO NPUKNaAbIBAOT K pefe ¢ rapaHTUen Toro, YTo pene He MnyckaeTcs, koraa Tok
nNpuUKNaabIBatoT oT 3HavYeHnA 0 A 40 UcnbITaTeNlbHON aMnnNUTyAbl (Ha4anbHbIA TOK MUHYC 2 %). AHanornyHoe
ncnblTaHne Takke BhINOMHAT Ang cnydyas cpabaTtbiBaHUs Npy Havane Toka oT 0 A 10 ucnbitatenbHoro Toka
nnoc 2 %.

McnbiTaHWe NpoBOAAT ¢ MakCUMasibHOW MPUCYTCTBYIOLLEN NOCTOAHHOW anepuoaMyeckon cocTaBnsio-
LLe NpY YCTaHOBUBLLENCH aMNNNTYe UCTbITaTeNbHOro ToKa U 3HauyeHUU NocToAHHON X/R Ao 120 (npeanoytu-
TenbHble UCNbiTaTenbHbIEe TOYKM Ansl 3HadyeHnin X/R pasHel 10, 40 n 120). Ha pucyHke 11 npeactaeneHa
TUNWYHAA UCTbITaTeNbHas OCUMNIIONPaMMa KpaTKoBPEMEHHBIX BCMNNECKOB BO3OENCTBUSA MPU HOMUHANBHOWN
vactoTe 50 'L, B Te4yeHme NCNbITaHUA UCNbITaTenNbHbIA TOK 6e3 NpegHaMepeHHOM BbIAEPKKA BpEMEHU Npukra-
ObIBalOT, HauMHadA oT 3HaYeHna 0 A amnnnTyabl Toka, 1 paboTa perne JoMKHa KOHTPONMPOBaTLEA Mo KpanHei
Mepe B TeueHue ANUTeNbHOCTA NOCTOsIHHOW BpeMeHn hopMbl Toka. Ecnn npouncxoaut cpabatbiBaHue, TO
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UCMbITaHWA AOIDKHBI GbITb MOBTOPEHbI NMpK 60MbLIEeM 3Ha4eHnn yeTaBkun Gg, NOKa anepuoguyeckas cCocTaesio-
Las Toka He ByzeT Bbi3biBaTb CriydaeB Havana cpabatbiBaHus. MNsaTb nocnegoBaTtenbHbIX HecpabaTbiBaHWN
ANA JaHHbIX 3HaYEHWI YCTaBOK NOKa3blBAIOT, YTO CTaGUNBHOCTL KPATKOBPEMEHHbIX BCMIIECKOB BO3AENCTBMUSA
[NS GaHHbIX TOYEK JOCTUTHyTa.

N

AN
A

N

ERVEVRVAVRIRVGTRTR
SV VYV VYV VY

PucyHok 11 — TunuyHas ucneiTatenbHas oCLUNNorpaMmMa KpaTkoBpeMeHHbIX BCMeCKOB BO3ASWUCTBUA

KpaTkoBpeMeHHLIe BCMNeCKN BO3AEUCTBUSA AN Kaxaoro 3HavyeHus X/R npeaAcTaensioT B NPOLEHTax B
BMAE YMHOXeHHOro Ha 100 oTHOLLeHUsi 3Ha4eHWs1 yCTaBKM C anepuoanyeckoi COCTaBNNAIOLLEN, NPY KOTOPOi He
NponcxoauT cpabaTbiBaHus, K 3Ha4eHUI0 yCTaBkn 6e3 aneprnoanyeckoi COCTaBnsIoLLEeN, NPpY KOTOPOW He Npo-
ncxoaut cpabarbiBaHus.

6.5.3 Bpems o6patTMMocTH BO3aeNCTBUA

Bpemsi 06paTMmocTi BO3AEMCTBUS NPUMEHVMO AJIA perne CBEPXTOKOB U HE NPUMEHSAETCA ANs pene MuHu-
ManbHOro TOKa.

Mpu ycraBke (3Ha4eHne ycTaBku /) pene B peKkoMeHAyeMbiX YCNOBUAX Ha pene NoAaloT TOK 3Ha4eHueM,
paBHbIM 5Gg (Npy CUHXPOHU3AUMN Havana NoAaYN B HyNEBOM €ro 3Ha4eHWUN), N ONPeaensioT MakCUManbHoe
3Ha4yeHue BpemeHu cpabaTtbiBaHusi pene Ha OCHOBE NATU uamepeHui. [lanee TOT e TOK 3HaYeHueMm, paB-
HbiM 5Gg, NOAAIOT B TeYEHMe Neprosa BPeMeHn Ha 5 MC MeHbluee, ONpeaeneHHoro paHee MakcumasbHOro
3Ha4YeHUs1 BpEMEHW, U N0 UCTEYEHWM 3TOro NepUoaa ero yMeHbLLaloT 40 HYNeBoro 3HavyeHus ¢ HenpeaHame-
peHHOI BbiAEpXKOW BpemeHu. B criyuae cpabartbiBaHuA pene nepuoj BpEeMEHU Noaayu BO3AEUCTBYIOLLEro
TOKa YMEHbLLAIOT Ha criefyowme 5 MC U UcnbiTaHue NoBTopsIoT. BozaencTeylolee BpEMA CHUXAIOT A0 TeX
nop, noka He 6yayT nonyyeHsb! NATbL NOCNeAOBaTeNbHLIX Pe3ynbTaToB UCTNbITAHWNA, KOrAa BO3ASUCTBYIOWUA TOK
He 6yaeT Bbi3biBaTh CpabaTbiBaHus pene.

PasHuua BpeMeHU Mex1y NEPUoIOM BO3AENCTBUS TOKA U M3MEPEHHBIM BpeMeHeM cpabaTtbiBaHuA pene
SIBNSeTCA ANs pene BpemeHeM 06paTMMOoCTV BO3AEWCTBUS.

Ans pene cBepXTOKa C HE3aBUCUMOW BhIZIEPXKOW BpEeMEHU Ainsl JAHHOIO UCTLITaHWSA BMECTO TOKa, PaBHO-
ro 5Gg, NPMMEHSIIOT TOK, paBHLIN Gg, N BLIAEPXKY BpeMeHun 3HaueHnem 200 mc. lNposeaeHue ucnbiTaHns Ha
onpeaerneHue BpeMeHu obpaTtumocTu He TpebyeTcs Ans (pyHKUUM MITHOBEHHOW 3aLLMUThI OT CBEPXTOKOB.

6.5.4 XapakrepucTuka 06paTHOW 3aBUCUMOCTH 3HA4EHUA BPEeMEHM perne OT XapaKTepUCTUHECKOM
BeJIMYUHbLI

WcnbiTaTenbHas ocuvrnnorpaMmma XxapakrepucTMYeckon BenuuvHbl, NpefcTaBneHHas Ha pucyHke 12,
MoZynupyeT u3 curHanos YactoTbl 50 unm 60 'y npsAMOyronbHbIE NAaKeTbl UMNYIILCOB TaK, YTO U3MEHEHUe
amMnAUTyAbl NOTYBOSHbI MPOMCXOAUT NPY NepecevyeHn HyneBow JIMHUK.

YacroTta moaynupoBaHus NPSAMOYTONbHbIX NaKeTOB UMITYIIbCOB He AoImkHa bbb 6onee yem 0,1 3Have-
HWS OCHOBHOW 4acTOTbl TakMuMm 06pasom, 4To6bl BPEMEHHbIE NepexofHble NPOLecChl He BO3AEeNCTBOBaNM Ha
Bpemsi cpabaTtbiBaHuA.
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PucyHok 12 — UcneiTatenbHasn ocuunnorpaMmma xapakrepmcTuyeckon BENUYMHBI

AMNIMTYOBI XapaKTepucTUYECKMX BeNninH G4 n G, NpeBbILaloT 3HauyeHne ycraBkn Gg xapakTepucTu-
4YecKoM BennyuHbl. 3HavyeHre aMnnuTyabl Bbibupaetcs Takum o6pasom, UTobbl BpeMsi cpabartbiBanus pene
6b1510 BO MHOTO pa3 GonbLue nepuoaa MoaynsLmMmn NPSMOYrorbHOrO NakeTa MMMYSbCOB.

Mcxoas us npeabiayLLmx yeroswid, TeopeTuyieckoe Bpems cpabatbiBaHus Tg paBHO:

2% T )
L A A

roe T, — Bpems cpabaTbiBaHWs NS XapaKkTePMCTUHECKON BENWUYMHDI, PaBHOM 3HaYeHUIO Gy;
T, — Bpemsi cpabaTbiBaHVs NS XapakTePUCTUHECKON BENIMUUHDI, PaBHOM 3Ha4YEHUIO G,.
PekomeHayeMble 3Ha4YEHUSA A1 XapakTepUCTUKN 3aBUCMMOCTN BPEMEHW OT XapaKTepucTUHeCKon Benu-
YMHbI NPUBEAEHbBI B Tabnuue 7, roe 4actota MogynsLmMm NPsSIMOYrosibHbIX NAKe TOB UMIYNbCOB paBHa 0,1 3Have-
HWUS1 OCHOBHOW YacToThl. [py 3Ha4YeHUsX, npuBedeHHbIX B Tabnuue 7, nsmepeHHoe BpeMs cpabatbiBaHuA He
JIOMKHO OTNNYaTLCA Gonee Yem Ha 15 % OT BpemeHu Ty,

Ta6nwnuya 7 — PekomeHayeMble 3HaYEHWUA ONA UCTIbITAHWIA

Kpueas ™S G, G, T.c T, ¢ Tp. C
A 10,03 4,28 6,00
B 13,50 3,38 5,40
Cc 26,67 3,33 5,93
1 2Gs 5Gs
D 3,80 1,69 2,34
E 7,03 1,31 2,21
F 9,52 1,30 2,28

7 TpeboBaHMsA K LOKYMEHTaLUUMU

7.1 MpoTokon TMNOBbLIX UCNILITAHMNA

MpoTokon TMNOBbLIX UCTILITAHUIA ANS PYHKLMOHAMBLHLIX 3N1EMEHTOB, yKa3aHHbIX B HACTOSALLIEM CTaHAapTe,
DOMmKeH cooTBeTCTBOBaTh TpeboBaHusAM IEC 60255-1. MpoToKkon UCNbITaHUIA AOMKEeH coaepXaTb Kak MUHU-
MYM crieay'oLLyio MHpopMaLmio:

- AaHHble 06 ucnbliTaHHOM 06GopyAoOBaHWK, BKMOYaOWME AeTanv3auuio o6opyaoBaHus/yHKUMIA Npy
UCMbITaHWSAX, TaK1e Kak 3aperMcTpupoBaHHbLIE HOMEP MoAEeNu, AaHHbIe (MPMEHHOTo NporpaMMHoro obecne-
YeHus1, YTO NPUMEHUMO;

- AaHHble 06 ucnbITaHHOM 060pyAOBaHWUM, TakMe kak HaMmeHoBaHue 06opyAoBaHus, 0603HaveHue TMna,
cBefleHus o nosepke (kanubposke);

- (PyHKUMOHanbHbIe Auarpammebl, OMUCLIBAIOLME OCHOBHbIE OnepaLun 3rIeMeHTOB, BKIoYas B3anMo-
JeicTBne BXOJOB U BLIXOA0B ABOUNYHbIX CUTHANOB NpU BbINONHEHUN hYHKLMN;

- feTanusaumio BXoAsiLein XxapakTepucTUYeCKoW BENNYMHBI U cnocob ee namepeHvst Npu BbINOSTHEHUN

pyHKUMIA;
18
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- AeTanusauuio NonyyYeHHbIX U UMeLLMXCS XapaKkTepUCcTUK 3aBUcCUMocTel cpabaTtbiBaHUA 1 BO3Bpa-
Ta, KOTOPbIe UCMOMb3YHTCS NPY BbINONHEHUN (OYHKLUIA, NPeanoYTUTENbHO B BUAe hopmMyr;

- 3Ha4eHve G B cny4vae VCMonbL30BaHNA KPUBOWA 3aBUCUMOCTM XapaKkTeprcTUKL BpemMeHu;

- AeTanunsauunio gyHKLMOHaNbHOTo NoBeAEHNA NpU 3HAaYEHNAX ToKa, paBHbIX Gp V1 BbiLUe;

- eTanMaauuio Bcex yCTaBoK, NpUMeHsaeMblxX Ans pyHKUNOHUPOBaHWS, BKoYas 3HadeHus k1, k2, k3 1
k4, B cniyyae 31eMeHTOB, 3aBUCMMbIX OT HanpsiXKeHns;

- AeTanusauuio Bcex cneLudnyHbIX anropuTMOB, NCMONb3YEeMbIX AMS yydLleHNs BbINoMHeHWs (pyHKLWIA
B YCNOBUAX peanbHbIX CUMOBLIX CUCTEM, 1 COOTBETCTBYHOLLMX TpeBoBaHMi kK HAM. B crniyyae BeipaboTkun anro-
puTMa BbINONHEeHWA 6onee YeM Ana ogHON yHKLMK, HaNnpUMep KOHTPOmst TpaHcopmaTopa HanpshkeHus,
A0CTaTOYHO onucaTh anropuTm cpabaTtbiBaHNs Ha OCHOBE NPUMEHEHUsI AOKYMEHTaLMA, HO A0MKHbI BbITb Onu-
caHbl Bce pyHKLMN, yH4acTBOBaBLLME NP BbINOSIHEHUN cpabaTelBaHNs;

- MeTOoAbl UCMBITaHUI U perynnpoBKK, BKMoYas geTanusaunio ucneltatenbHbIX npoueayp U npuMeHeH-
HBIX MPWY UCMBITAHWKN PETYINPOBOK 1 HACTPOoeK 060pyaoBaHus, obneryaoLwmnx UcnbiTaHnsi. BoamMoxHo Bkove-
HWe ApYrnx AaHHbIX HAcTpoeK, YeM NpUMEHEHHble HAaCTPOMKU OIS MPOBepKU (PYHKUMOHUPOBaHUSA, a Takke
paspelleHHble MOBTOPEHUS UCMbITaHUA ANA YyAOCTOBEPEHUA TOro, YTO NPUMEHEHbl Takue Xe YCroBus
UCNbITaHURA,

- pe3yrnbTaTbl UCMBITAHWUIA (AN KaXA0ro criydast UCNbiTaHUA A0MDKEH NOMHOCTbIO ONUCLIBATLCA NpUMe-
HEHHBbIA MeTOA UCMbITaHWIA U HACTPOWKK). [Nsi NoMyYeHHBIX pe3ynbTaToB NPUBOAATCS YCTaHOBMEHHbIe Tpebo-
BaHUS K TOYHOCTHU;

- NMpYBeAEHHOEe 3aKodeHue Mo pesynbTaTtaM UCTbITaHUIA, OCHOBAHHOE Ha MOoJTydYeHHbIX pe3ynbTaTax u
Bcex TpeboBaHuMAX, NpeanucaHHbIX pasaenom 5. Ecnn Heobxoanmo, To 3TM TpeboBaHUA CBA3LIBAKOT C Nepe-
YHEM XapakTepUCTUK, YCTaHOBNEHHbIX HACTOALMM CTaHAapTOM, C y4eTOM MHAUBUAYANLHOro noaxoaa n npu-
HATUSA PeLLeHUS C NMOMOLLbIO NOSTHOIo Habopa hyHKUMA.

7.2 lMpoyuure npuMeHsAeMble JOKYMEHTbI

HeT nonHbix TpeboBaHUiA Nonb3oBaTenen K CoOCTaBy KOMIMIIEKTa AOKYMEHTOB TUMOBBIX UCTILITAHUA, HO
TpebyeTcs npegocTaBnsaTb MHGOPMaLUIO, He HOCALLYIO KoHbuaeHUManbHbIA XxapakTep. [ins aTux uenen gon-
XHbl BbITb 0POPMIIeHbl KaKk MUHUMYM criegylolme AaHHble, KoTopble AOMKHbI ObiTh NpeacTaBneHbl B BUAE
OQHOrO UM HECKOMbKUX A0KYMEHTOB:

- (pbyHKUMOHAMLHBIE AMarpammbl, ONUCLIBAOLLME OCHOBHLIE OnNepauun 31EMEHTOB, BKIoYasi B3anmo-
AefCTBMe BXOAO0B U BbIXOAOB ABOUYHBIX CUTHAMOB MPU BbINOMHEHUN (DYHKLIUNA;

- AeTanunsauusa Bxoadalen XxapakTepucTu4eckoi BefMUnHbl U cnocob ee uaMmepeHusa Npu BbINOMHEHUN
PYHKLMIA;

- AeTanusaums nonyyYeHHbIX UM UMEeIOLLIMXCS XapaKTepPUCTUK 3aBUCUMOCTen cpabaTbiBaHNA U BO3Bpa-
Ta, KOTOPble UCNOMb3yOTCA NPU BbINONHEHUN byHKLWIA, TpeanoyTUTENbLHO B BUae opmyn;

- 3HaveHue Gy B cnyvae 1CMOMNb30BaHMS KPUBOIA 3aBUCUMOCT U XapaKTepUCTUKU BpeMeHU;

- AeTanusauns yHKUMOHANLHOro NOBEAEHUs NPY 3Ha4YeHUAX ToKa, paBHbIX Gp 1 Bblue;

- AeTanunsauus Bcex ycTaBoK, MPUMeHseMbIX 4151 (pyHKLMOHUPOBaHUs, BKtoYas 3HaveHna k1, k2, k3 n k4
B CNlyYae 3r1eMeHTOB, 3aBUCUMBIX OT HarnpsiKeHWs;

- AeTanusaumsa Bcex cneunduyHbIX anropuTMoB, UCMONb3YEeMbIX AnNs YyYWeHNs BbINOAHEeHUA PyHK-
LWIA, B YCNOBUSX peanbHbIX CUMOBbLIX CUCTEM U COOTBETCTBYIOLME TpeboBaHUA kK HUM. B cnydyae BbipaboTku
anropuTMa BbINonHeHUst bonee Yyem AN 0gHON OYHKLMM, HAaMpUMep KOHTPOIS TpaHcdopMaTopa Hanpsaxe-
HWSA, 4OCTaTOYHO OnucaTh anropuTm cpabaTbliBaHUsSi Ha OCHOBE NPUMEHEHNs AOKYMEHTaL UK, HO AOMKHLI BbiTh
onuncaHbl Bce PyHKLNU, y4acTBOBaBLUNE MPU BLINOMHEHNM cpabaTbiBaHWS;

- U3noXeHue Bcex 06s3aTenbHbIX TpeboBaHUA, yCTaHOBMNEHHbIX pa3genom 5.
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MpwunoxeHwe A
(oba3aTenbHoe)

3Ha4YeHMA NOCTOAHHLIX ANA onpeaeneHns BPpeMeHHU cpaGaTblaava N XapakTepncTuK Bo3Bparta

Tabnuua A.1 NpMBOAWT 3HAYEHWS MOCTOSIHHLIX Ars onpeaeneHns BpemeHn cpabaTbiBaHUA U XapakTepuCcTUK BO3-
BpaTta

Tabnwuuya A1 — 3Ha4yeHus1 NOCTOSIHHLIX A1 onpegeneHusi BpemeHu cpabatbiBaHUsi U XapakTepUCTUK BO3BpaTa

Bpemsi cpabartbiBaHus Bpewms Bosspata
k t
{G)=TMS| ——— ¢ t(G)= TMS T Obuwenpunatoe
Kpusas c\* ( G J“ nonL3oBaTensiMu
— -1 1-| — HaMMeHoBaHue
Gs Gs
k c c,c o t,c o
A 0,14 0 0,02 * * O6patHas
B 13,5 0 1 * *
C 80 0 2 * *
D 0,0515 0,1140 0,02 4,85 2
E 19,61 0,4910 2 21,6 2
F 28,2 0,1217 2 29,1 2
* [Ins kpuBbIX A, B 1 C n3rotoButeb AOMKEH yka3aTb COOTBETCTBYIOLLYIO MHopmaumio o cnocobax u npubopax,
eCnu XapaKTepucTUKa BO3BpaTa 3aBUCMMa OT BPEMEHM.
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MpunoxexHue B
(cnpaBoy4Hoe)

OnpegeneHve BpeMeHW BO3BpaTa pene, MMeIoLero ToNbKO BbIXoA AnsA cpabarbisaHus

B.1 OCHOBHbIe NONOXeHUs

MamepuTenbHbie pene 1 3aluTHoe o6opyaoBaHe UMEKT pasnuumns B KOHUrypaumsx Boixoga. [ins o6opyaosa-
HUs1, KOTOPOE UMEeT TONbKO BbIXoa cpabaTbiBaHWsl, ONPeAeneHre 3aBUCMMOCT BpEMeHU Bo3BpaTa MOXeT BbITb ocyLle-
CTBNEHO pasnuyHbIMK MeTogaMmu. [lanee npusegeM NnpMmep Takoro MeToaa.

B.2 MetoaucnbiTaHus

OnpepeneHve BpeMeHV Bo3BpaTa pesie, He UMeloLLIero COOTBETCTBYIOLLIEro KOHTaKTa, MOXET ObiTh BbINOINHEHO cne-
AYIOLUM METOAOM, OCHOBaHHbLIM Ha TOYHOCTU BpEMEHW BO3BpaTa. ToK, paBHbIf ABONHOMY 3Ha4€HUIO YCTaBKuU, Npyknagbl-
BAIOT K pere ¢ npefBapuUTenbHO onpeaeneHHON ANMTENLHOCTLIO BPEMEHU, KOTOpas He BbisbiBaeT cpabaTbiBaHus pene, Ho
cocrasnsieT Benu4uHy 90 % AnUTENsLHOCTY BpeMEHN cpabaTbiBaHUsl. 3TOT TOK HEMEeANEHHO yMeHbLIaloT A0 npeaBapy-
TENbHO ONpeaeneHHOro 3Ha4YeHNs HUKE 3Ha4YEHWs YCTaBKU U BbIAEPXXUBAIOT B TE4EeHUe UKCMpoBaHHOro BpemeHu. Mocne
NPOXOXAEHWA 3TOr0 BPEMEeHU TOK HeMe4IeHHO NOBLILLAIOT 0 ABOMHOIo 3Ha4YeHUs yCTaBKu Ans cpabaTbiBaHus areMeHTa.
Bpems cpabaTbiBaHWs onpegensioT Ha OCHOBE NOKa3aHUi BCTPOEHHOIo UHTerparTopa. J1o rpacdUieckn NpeacTaBneHo Ha
pucyHke B.1. cnbiTaHne NOBTOPAIOT HA YMEHbLUEHHBIX TOKaX pasfiMiHbIX 3HAaYEHUIA. DTO NO3BONAET NOCTPOUTL XapaKTe-
PUCTUKY BpeMeH cpabaTbiBaHWs, Ha OCHOBE KOTOPO/ METOZ,0M 3KCTPanonsaLmMn MoXeT 6biTb NOCTPOEHa XapaKTepucTuka
BpPEMeH Bo3BpaTa.

Bos6yxaatowas Gg
BeNWMMHA [Ty Ty TTTTTTTTTYTTTTTTTNTTTTTTTTTT

CurHan
cpabaTkiBaHuA

YcTraeka BpeMeHu

3HaueHue
BCTPOEHHOIo
cyeTUMKa
BbIEPXKM
BPEMEHM

Bpems BCTpoeHHOro
CYeTYUKa BO3BpaTa

Bpems
cpabarbiBaHus

PucyHok B.1 — OnpegeneHune 3aBUCUMOCTH BPEMEHN BO3BpaTa
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUU MeXrocyaapCctBeHHbIX CTaHOAPTOB
CCbITOYHBIM MeXAYHapoAHbIM CTaHOapTamMm

Ta6nwuuya JAA

0603HavYeHe U HaumeHoBaHue
0603Ha4YeHre 1 HAMMEHOBAHWE CCbINTOYHOrO CreneHb
COOTBETCTBYIOLLErO MEXrocyapCTBeHHOro
MeXAYyHapOoaHOro craHaapTa COOTBETCTBUA
cTaHgapTa

IEC 60050-447 MexgyHapOAHbIN 3NeKTPOTEXHU- — *
yeckui cnoeapb. [Naea 447. NamepuTtenebHble pene

IEC 60255-1:2009 Pene uamepuTenbHble n 3a- IDT [OCT IEC 60255-1—2014 Pene name-
wmTHoe o6opyaoeaHue. Yactb 1. O6wme TpeboBaHus puTenbHble U 3awWwmTHOe obopyaoBaHue.

YacTb 1. O6wme TpebGoBaHusa™™

* COOTBETCTBYIOLUIN MEXIOCYAAaPCTBEHHbIV CTaHAAPT OTcyTCTBYeT. [0 ero npuHATHS pekomMeHayeTcs UCnonb3o-
BaTb NepeBo Ha PYCCKUIN A3bIK AaHHOTO MEXAYHapOoaHOro craHaapTa.

** MexXrocygapCTBEHHbIN cTaHAapT pa3pabartbiBaeTcsi napansenbHo C HACTOAWMUM MEXIoCyJapCTBEHHbIM CTaH-
JapToMm.

MpwumedaH K e — BHacrosiwen Tabnuie ncnonb3oBaHo creayoLee yCrnoBHoe 0603HavYeHne CTENeHN COOTBET-
CTBWSI CTAHOAPTOB:

- IDT — naeHTnYHbIM CTaHdapT.
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Bubnuorpadus
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IEC61850-7-4

IEC60255-8

IEC61850-9-2

IEC 60044(all part)
IEC 60050-444

IEC Guide 107:2009

(Ctangapt IEEE dhyHKUMOHaNbHbLIX HOMEPOB 3MEeKTPUYEeCKNX CUIOBbIX CUCTEM M Ha3Hauye-
HUIA KOHTaKTOB)

Communication networks and systems for power utility automation — Part 7-4: Basic
communication structure — Compatible logical node classes and data object classes (Cetn
W CUCTEMbI CBA3W ANs aBTOMaTU3aLmm SHeprocuctTeMsl obLwero nons3osanus. Yacto 7-4.
OcHoBHas cTpykTypa cBa3n. COBMECTVMbIE NOrMYecKme KNacchl y3rnoB 1 KNnaccbl AaHHbIX)

Electrical relays — Part 8: Thermal electrical relays (Pene anektpuyeckue. Yactb 8. dnekr-
poTennoBbie pene)

Communication networks and systems for power utility automation — Part 9-2: Specific
communication service mapping (SCSM) — Sampled values over ISO/IEC 8802-3 (Cetuun
CMCTEMbI CBA3U ANsi aBTOMAaTU3aLum aHeprocucTem obwero none3oeanus. Yacts 9-2. Cxe-
mMa pacnpegeneHns ocobol ycnyrm cBs3u (SCSM). [OuckpeTHble 3HauyeHust Mo
ISO/IEC 8802-3)

Measurement of quartz crystal unit parameters (TpaHccopmaTopel uamepuTenbHble)

International Electrotechnical Vocabulary — Part 444: Elementary relays (MexayHapoa-
Hbl 3NEKTPOTEXHNYECKWI cnoBapb. YacTb 444. DnemeHTapHble pene)

Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications (SnekTpomarHutTHas coemecTnmocTb. PykoBoacTBO no paspaboTke nybnuka-
LUIA MO 3NEKTPOMArHMTHON COBMECTUMOCTH)
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