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MpeanucnoBue

1 NMOAIOTOBIEH lNocyaapcTBeHHbIM Hay4HbIM yupexaeHuem «Bcepoccuinckuin HayvHo-uccneaoBa-
TENbCKUI MHCTUTYT ANeKTpudmkaLmum cenbekoro xossancreay (BUIOCX) Ha ocHOBE COBCTBEHHOTO NEpeBoaa Ha
PYCCKUI S3bIK aHTNOA3LIMHON BEPCUN MEXIYHAPOAHOrO CTaHAAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum KOMUTETOM no cTaHgaptu3auumn TK 039 «3SHeprocbepexeHue, aHepreTuye-
ckas a¢pheKTUBHOCTb, SHEPTOMEHEXKMEHT»

3 YTBEPXJEH W/ BBEJEH B AEMCTBUE Mpukasom degepanbHOro areHTCrea no TEXHUYECKOMY pe-
rynupoBaHuio 1 MeTpornorun ot 8 Hosbps 2016 1. Ne 1612-cT

4 Hacroawwmi cTaHaapt ABAseTca MOANGPULMPOBAHHLIM MO OTHOLLEHMWIO K MEXAYHAPOAHOMY CTaHAap-
TY MOK 62116:2014 «HBEpTOPBLI (POTOSNEKTPUYECKUE, B3AUMOCBSA3AHHbIE YTUNUTON. MeToanka UCnbITaHUI
CpeacTB npeaoTBpaLLeHus cekumoHmpoBaHusy (IEC 62116:2014 «Utility-interconnected photovoltaic invert-
ers — Test procedure of islanding prevention measures», MOD) nyTeM u3mMeHeHUs OTAENbHbIX (hpas, Crnos.,
CCbIJTOK, KOTOPbIE BblAENEHbLI B TEKCTE KYPCUBOM.

BHeceHne ykasaHHbIX TEXHUYECKUX OTKIIOHEHWIA HanpaBreHO Ha y4veT NOTpPeOHOCTEeN HauMOHarbHOM
3koHOMMKM Poccuiickon ®enepaumm n ocobeHHocTen obbekTa craHaapTusauuu, xapaktepHoix ansa Poccuit-
ckon deagepauyuu.

HanmeHoBaHue HacTosILLEro craHaapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKA3aHHOTO MEXMy-
HapoAHOro craHaapTa ansa npuseaeHusi B coorsetcrene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu npumeHeHnn HaCTOALEro cTaHaapTa PeKOMEHAYETCSl UCMONb30BaTb BMECTO CCbINOYHbIX MEXAY-
HapoAHbIX CTAH4apPTOB COOTBETCTBYIOLLME UM HALMOHANbHBIE CTAHAAPTLI, CBEAEHUA O KOTOPLIX NPUBEAEHDbI B
JOMOMHUTENBHOM NpUnoxeHun JA

5 BBEJEH BIMNEPBbIE

lpasuna npumMeHeHUs HacmosAwez0 cmaHdapma ycmaHoeneHbl 8 cmambe 26 ®edepasnibHo20 3aKoHa
om 29 uioHsa 2015 2. Ne 162-03 «O cmaHlapmu3sayuu e Poccutickoli ®edepayuu». NHpopmayus 06 us-
MEHEHUSAX K HacmosieMy cmaHoapmy nybnukyemcs e exe2o0HoM (No cocmosaHulo Ha 1 sHeaps mekyuiez0
eoda) uHghopmayuoHHOM yKkazamerne «HayuoHanbHbie cmaHdapmbly, a oguyuanbHbill mekem usMeHeHull
U 1onpasoKk — 8 eXemMeCAYHOM UHhOPMaUUOHHOM yka3amerne «HauyuoHanbHbie cmaHdapmbl». B criyvae
nepecmompa (3ameHbl) unu OMMEeHbI Hacmoswieeo cmaHdapma coomeememeytowiee yeedommneHue 6ydem
onybnukoeaHo e bnuxalilueM 6billyCKe eXeMeCs4YHO20 UHHOPMaUUOHHO20 yKasamens «HauuoHarnbHble
cmaHOapmbi». Coomeemcemeytowias UHghopmayusa, yeedoMmrieHue U mekcmbol pasmewaromes makke 6 UH-
¢hopmayuoHHOI cucmeme 0buiez0 nosb3osaHuss — Ha oghuyuarnibHoMm calime ®edeparnbHo20 azeHmemea o
MEeXHUYECKOMY peaynupoeaHuto U Memponozuu e cemu lhmepHem (www.gost.ru)
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Hactosawmi ctaHaapT He MOXET ObITb MOMHOCTLIO UM YACTUYMHO BOCNPOU3BEAEH, TUPAXMPOBAaH W pac-
NPOCTPaHEH B Ka4ecTse oMLUManbHOro nsgaHus 6es paspewwenus deaepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHuio u METPONOrnH
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HALULMWOHANBbHBIA CTAHOAPT POCCUNCKOMN GEOQEPALUMUMN

CVCTEMbI ®OTOSNEKTPUYECKVE,
PABOTAIOLVE MAPANUNENBLHO
C PACMPEAENNTENbHOW SNEKTPUYECKON CETbIO

MeToabl UCMbITAHUI CPEACTB 3aMTHOrO CEKLMOHUPOBAHMA

Utility-interconnected photovoltaic systems. Tests methods of islanding prevention measures

Data BBeaeHua — 2017—09—01

1 O6nacTb NpUMeHeHus1

Hactoawumii cTtaHgapT pacnpocTpaHAeTca Ha DOTOIMEKTPUYECKUE CUCTEMbI, NMpedHasHa4YeHHble Ans
paboTbl NapannenbHo ¢ pacnpeaenuTenbHON SMEKTPUYECKON CETbIO 00LLIEero Ha3Ha4YeHNUs, U yCTaHaBNMBAaET
METOAb! UCNbITAHWUIA CPEACTB CEKLMOHUPOBAHNSA YKA3AHHbBIX CUCTEM.

Hacrosimin cTaHaapT yCTaHABMBAET OCHOBHbIE MPaBUNa UCMLITAHWA ANS ONpeAeneHus xapakTepu-
CTUK CPeACTB 3aLUUTHOrO CEKUWMOHWPOBAHUA, YCTAHABMMBAEMbLIX BHYTPU UMM COBMECTHO C MHBEpPTOpamm,
COEANHAEMbIMU C OAHO- U MHOrO(hbasHON pacnpenennTenibHOW AMEKTPUYECKON CeTbio O6LLEero HasHa4YeHus.
MpuBeaeHHbIE B CTaHAAPTE METOAbI UCMLITAHUA U KPUTEPUU UX MPOXOXKAEHUSI ABNSIOTCA MUHUMANbHLIMU
TpeboBaHusimMu, KOTOpble 06ECNEeYnBaOT LOCTATOUHYIO HAAEXHOCTb CEKLIMOHMPYIOLLEN 3aLUUThI B YKA3aHHbIX
) OTOINEKTPUHECKUX CUCTEMAX.

Mpu HanMM4MM NOBLILIEHHOTO pUCKa MOTYT ObITb BbIABUMHYTHI AOMOSNHUTENbHbLIE TPEOOBAHUA UnU Npu-
MeHeHbl Gonee CTporue KpuTepun.

MHBepTOpbI M Apyrne yCTPOMCTBA CHUTAIOTCA peanu3ylowMmMu OyHKLMIO CEKLIMOHMPOBAHUS COTNACcHO
FTOCT P M3K 61727—2016, ecnu OHU OTBE4aloT TpeboBaHUSAIM HACTOALLErO cTaHaapTa. To eCTb Npu YCTAHOB-
NEHHbIX YCIOBUAX 3TW YCTPONCTBA 00ecneumBaloT 0OHAPY>XEHUE COCTOSIHUSA, TPEOYIOLLEro CEKLIMOHUPOBAHMUS,
U NPOU3BOASAT 3aLUMTHOE OTKMIOYEHWE NUTAHUSI CETU LIEHTPANM30BaHHOIO AMEKTPOCHAOXeHUS.

Mpu npoBeaeHUM UCMbITAaHUN pacCMaTpUBalOTCA OTKNOHEHMS YacToThbl B npeaenax + 1,5 My ot HOMM-
HanbHOIO 3Ha4YeHWA UcnbiTyemoro obpasua 1 OTKNOHEHMS HanpskeHus B npeaenax + 15 % oT HOMUHANbHOIO
3Ha4eHus. Mpu HacTpoiike UCNBLITAHHOTO 00pa3ua BHE yKa3aHHbIX MHTEPBANOB OH MOXET UMETb HonbLune
BpemeHa cpabaTtbiBaHus.

B TOM cny4ae, korga B ¢hOTOINEKTPUUYECKOW CUCTEME NPUMEHSIETCA AaKTUBHBIA CNOCOO OBOHapyeHus
cutyaumm, Tpebylolen CeKUMOHMPOBAaHUA, 3a CYET B3aMMOAENCTBUA C AaHHLIM UHBEPTOPOM, crieyeT npu-
MEHATb METOA MCMbITAHWIA, NPUBEAEHHBIN B pasaene 7. B ToM cnyuae, koraa oGHapyxxeHue cutyauuu, Tpeody-
IOLLEN CEKLMOHMPOBAHUSA, NpoMcxoauTt 6e3 B3aumoaeinCcTBuS C UHBEPTOPOM, AOMYCKAETCA NPUMEHSATb METO/,
UCMbITAaHUI, NPUBEAEHHbIN B pasaene 8.

McnbiTaHuA KOHKPETHOro 060pya0BaHuUs, OCYLLECTBISIOLLETO CEKLIMOHUPOBAHUE, MOTYT ObITb OMOSHE-
Hbl MO COrNacoBaHUIO C N3roTOBUTENEM ANs yYeTa 0COOEHHOCTEN UCTbITYEMOro 06opyaoBaHus.

HacTtosiuii cTaHaapT MOXET TaKKe NPUMEHATLCH K UHBEPTOpaM, BXOAALLMM B COCTaB APYrux TUMNOB
CUCTEM reHepaLun MOLHOCTU U COEAMHEHHbIM C pacnpeaenuTenbLHOW SNeKTPUYECKON CeTblo (Hanpumep, K
MHBEpPTOpaM, Mony4atoLmum NUTaHne OT MUKPOTYPOUH, TONJIMBHBIX SNMEMEHTOB, UHAYKTUBHbLIX U CUHXPOHHbIX

U3paHue oduuymanbHoe
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3MeKTPoycTaHoBOK). OAHAKO ANSA CUCTEM, OTANYHLIX OT (POTOINEKTPUYECKMX CUCTEM C UHBEPTOPAMM, MOXET
noTpe6oBaThCs TEXHUYECKAs OLIEHKA NPUMEHUMOCTU CTaHaapTa.

2 HopmaTtuBHbI€ CCbINKN

B HacTOSILEM CTaHAapTe MCMONb30BaHbl HOPMATUBHLIE CCLINIKM HA cneayiowme CTaHaapTbl:

FOCT UCO/M3IK 17025 Obwyue mpebosarusi K KOMIIEMEHMHOCMU UcbimamersibHbIX U Kanubpoeoy-
HbIXx nabopamopuli

FOCT 15150—69 MawuHbl, npubopb! u dpyeue mexHudeckue usdenus. VicrionHeHus Ons pasnuyHbiX
Knumamu4deckux palioHos. Kameaopuu, ycnosus 3Kcrilyamayuu, XxpaHeHus U mpaHcropmuposaHus 8 yacmu
s8030elicmeus KnuMamudeckux cpakmopoe eHelwHell cpedbi

FOCT 29322—2014 (IEC 60038:2009) Hanps»xeHus cmaHO0apmHbie

FOCT 32144—2013 Snekmpuyeckas aHepeaus. CoeMecmumMocmb MexHu4ecKux cpedcme anekmpomae-
HuUmMHas. HopmMbl kadecmea ariekmpu4veckoli IHepaul 8 cucmemax ANeKmMpPocHabxXeHus 0buie2o Ha3Ha4YeHuUs

FOCT P 5057 1-4-44 (MOK 60364-4-44:2007) OnekmpoycmaHOoeKU HU3K080IbMHble. Yacmb 4-44. Tpe-
6oesaHusa no obecnedyeHulo be3onacHocmu. 3awjuma om OMKIOHEHUU HanpskKeHUs U 3f1eKmpoMagHUMHbIX
nomex

FOCT P 50571.3—2009 (M3K 60364-4-41:2005) OnekmpoycmaHoeKU HU3K080IbMHbIe. Yacmb 4-41.
TpebosaHus Ons obecrieyeHus 6e3onacHocMu. 3awuma om nopaxkKeHus 3NeKmMpUYeCckuM MoKom

FOCT P MOK 61727—2016 Cucmembi chomoaniekmpudeckue. odkmodeHue K pacnpedenumernbHbiM
BSNIEKMPUYECKUM CEMSM

MpumevyaHune — [lpu NONL3OBAHUN HACTOALUM CTaHAAPTOM LenecooGpa3Ho NPoBEPUTL JeHCTBUE CCLINOY-
HbIX CTaHAapToOB B MHCHOPMAaLMOHHOW cUcTeMe o6LLero nonb3oBaHUA — Ha ouLManbHoM caitTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryrMpoBaHWiO U METPONOrMK B CETU MHTEPHET UnNu No eXerogHoMy WHGOpMaLMOHHOMY yKasa-
Teno «HalnoHanbHbIe CTaHAapTbi», KOTOPLIA ONyGNUKOBaH NO COCTOSHUIO Ha 1 AHBApPA TeKyLero roga, U No Bbifyckam
€XEMeCAYHOro MHOPMaLIMOHHOrO ykasaTensa «HauuoHanbHble CTaHAapThI» 3a TeKYLWMi rog. Ecnu 3aMeHeH CCbiNouHbIi
CTaHAapT, Ha KOTOpbLIA JaHa HeaaTUpPOBaHHAs CCblflka, TO PEKOMEHAYETCA MCMONb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOrO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHEHUI. Ecni 3aMeHeH CChINOYHBIA CTaHAapT, Ha KOTopbIid
JaHa AaTUpoBaHHas cChinka, To PEKOMEHAYETCS MCNONbL30BaTh BEPCUIO STOTO CTaHAapTa C YKa3aHHBIM BbILLE FOAOM YT-
BepXeHusa (NpuHATUSA). Ecnu nocne yTBepXAeHUs HAcTOsILLEro cTaHAaapTa B CChIOYHBIA CTaHAApPT, Ha KOTOpLIA AaHa
JaTupoBaHHas Cchifika, BHECEHO U3MEHeHUe, 3aTparusatollee NnonoXeHue, Ha KOTOpoe flaHa CChiflka, TO 3TO NONOXeHWe
peKkoMeHAYeTCs NPUMEHSTb 6e3 ydeTa JaHHOTO U3MeHeHUsl. ECM cebiNMoYHbIA cTaH[apT oTMeHeH 6e3 3aMeHbl, To nNono-
XEHWe, B KOTOPOM JiaHa CChlfika Ha Hero, peKoMeHAYeTCA NPUMEHSITL B YacTu, He 3aTparuBaroweit 3Ty CCbinky.

3 TepMuHbI 1 onpeaeneHun

B HacTosiLlemM cTaHaapTe NpUMEHEHbI CreayioLwmne TEPMUHbI C COOTBETCTBYIOLLMMNU ONpeaeneHUsIMK:

3.1 nHBepTOp C CeKuMoHUpyrowen 3awuTon (non-islanding inverter): iHBepTOp, B KOTOPOM Npeayc-
MOTPEHO OTKITIOYEHME OT AMNEKTPUUECKON CETU, ECNKN 3HAYEHUS ee NapaMeTpoB (HaNPsXKEHUA U/MNKU YaCTOTbI)
BbILLNM 3a@ Npeferbl yCTAHOBMEHHbIX pabovmx 3HaYEeHUN.

3.2 Bpema cpabaTbiBaHMA tcp (run-on time, fz): Bpems, B Te4€HNE KOTOPOTO COXPAHAETCA NpUcoeam-
HEeHue K ceTtun nocne cpaﬁaTHBava BbIKIlouaTensa.

3.3 curHan 3aBeplieHua OTKMoYeHUA (stopping signal): CurHan, ykasbiBalooLwmi Ha OCYTCTBUE NUTa-
HUS Ha BbIXOZE MHBEPTOPA, NOAKIIOYEHHOrO K pacnpeaenuTenbHOn anNeKTpUYeCckon ceTu.

3.4 cnexeHune 3a TOYKOU MAKCUMaNbLHOW MoWwHOCTH, CTMM (MPPT, maximum power point tracking):
Cnocob ynpaeneHusa oToanekrpudeckon barapeein, ncnonb3yemoiii Ana yBENUYEHUA BbIXOLHON MOLUHOCTH
CUCTEMbI NPU Hanbonee 4YacTo NOBTOPAIOLLMUXCA YCNOBUAX.

3.5 po6porHocTL Q (quality factor, Qp): Mepa cunbl pesoHaHca B UCNbITATENLHOW HArpys3ke.

MpumevyaHue — B napannensHOM pe3soHAaHCHOM KOHTYpe, TakoM KaK Harpyska B 3HeprocucTeMe,

Q=R,C/L, M

rae R — akTUBHOE COMPOTMBIIEHNE HATPY3KH;
C — eMKOCTHO€E CONpPOTMBIIEHWE Harpy3Kku;
L — VHAYKTUBHOE CONPOTUBNEHUE HArPy3KK.
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Ons Cu L, BbIGpaHHbIX B COOTBETCTBUU C IMAaBHON rAPMOHUKOWM 9HEProCUCTEMbI, U NOTPEONsSemMoi pe3o-
HaHCHBIM KOHTYPOM MOLLHOCTW Q MOXET ObITb ONpeaeneHa kak:

Q= (1/P)1/\QL\ Q¢ @
rae P — akTuBHaa MOLWHOCTL, BT;

Q_ — peakTuBHasa MOLLHOCTb ANA UHAYKTUBHOW HArpy3ku, Bap,
Qe — peakTuBHas MOLLHOCTb ANst EMKOCTHOW Harpysku, Bap.

3.6 umutatop chotoanekTpuueckon 6artapeu (PV array simulator): MICTOUHUK NUTaHUSI NOCTOSIHHOTO
TOKA C BbIXOAHbIMW XapakTEPUCTUKAMU, aHANOTMYHbLIMU BbIXOAHLIM XapakTepucTukaMm (PoTOINEKTPUYECKON
Garapeu (Pb).

3.7 pabouyee 3HaueHUe nNapameTpa IEKTPOTEXHUYECKOro usgenua (ycTpoicrea), paboumin na-
pameTp: 3HaYeHne napaMeTpa dNeKTPOTEXHNMYECKOro u3aenusa (YCTpoMcTBa), OrpaHMYeHHOe A0nycKkaeMbIMu
npeaenamu.

3.8 MakcuManbHO BO3MOXHOe HanpsxeHue oroanekTpuyeckon d6arapeun (PV array maximum volt-
age): MakcumarnbHOe HanpskeHMIo XonocToro xoaa ®b npu craHAapTHbIX YCNoBusX ucnbitaHuit (U, , gar cyin)
C NOMNPAaBKOW HAa MUHUMATBbHYIO OXMAAEMYI0 pabouyyio TeMnepaTypy U MakCMManbsHO BO3MOXHYIO (45 AaHHON
MECTHOCTU, MeCTa yCcTaHOBKM PB) 3HEpreTuyeckyto 0CBELLIEHHOCTb.

3.9 cymmMapHbIn k03dduumMeHT rapMoHnYeckux coctaBnarowux (total harmonic distortion, THD):
KoathdhmumeHT, xapakTepu3syoLmin OTKIOHEHWE POPMbI TOKA U HANPSXKEHUS OT naeanbHON CUHYCOUAbI, KOTO-
pblii OnpeaenseTca cneayowmm o6pasom:

hmax
Y Uf
K, = 162 3
U
h,
Sz
K = L, @)

l

rae U, I, — cpeaHee KBaapaTUYHOE 3HAYEHNE NEPBOI rAPMOHUKN HAMPSDKEHWUS UMM TOKA COOTBETCTBEHHO;
U, I, — cpennee ksaapaTuuHoe 3Ha4eHue h-rapMOHUKN HaNPSHKEHWUS UMK TOKA COOTBETCTBEHHO.

4 BbiboOp n noarotoBka oopasuoB

McnbiTaHust NPOBOASIT € NONHOCTLIO YKOMMNMEKTOBAHHbIMW 06pasLiaMmu.

|/|CI'II:ITy6MbIe 06p83ubl AOJDKHbI ObITb M3rOTOBMNEHbLI U3 YKa3aHHbIX B CONPOBOAUTENbHbIX AOKYMEHTaxX
mMarepuanos U KOMMNOHEHTOB B COOTBETCTBUU C YEpTEXaAMU U TEXHONMOrMYECKUMMU KapTaMu M3roTOBUTENS U
CONPOBOXAATbCH TEXHMYECKON AOKYMEHTauuen, B TOM YUCe PyKOBOACTBAMMU NO SKCNNyaTaumm U MOHTaxXy.

MuHuManeHble TpeboBaHMS cneayoLme.

B TexHuyeckon AoKyMEHTaLUuMmn, npunaraemMoii K ucnbiTyemomy obpasuy, A0mkHbl OblTb YKasaHbl Kak Mu-
HUMYM crieayoLlime JaHHble:

- MakcumManbHas BbiIXoaHaA MOLLHOCTb,

- AnanasoH NOCTOSAAHHOIO HaMPSPKEHUS HA BX0OAeE, K KOTOPOMY noakntoyaeTca dortoanekTpuyeckasn bara-
pes (®bE);

- AManasoH NMOCTOSAHHOIO TOKa Ha BXOAeE, K KOTOPOMY noaknoyaercs ¢b;

- AManasoH NOCTOSHHOIO HAMPSHKEHUS HA BXOAE, K KOTOPOMY NOAKIMIOYAETCA akkymynsaTopHas 6arapes
(AB), ecnu B ncnbiTyeMoM obpasue npeaycmoTpeHa hyHKUMA nepeaaydn anekTpoaHeprum ot Ab B ceTb;

- manasoH NOCTOSAHHOIO TOKAa Ha BXOAE, K KOTOPOMY noAknovaeTcs AB, ecnu B ucnbityemom obpasue
npeaycMoTpeHa (hyHKUMA nepegayn snekTpoaHeprum ot Ab B ceTb;

- Ananas3oH nepeMeHHOro Hanps>XXeHna Ha BbIXoae, noaknt4yaemMom K pacnpenenMTeanoﬁ anekTpunye-
CKOW CETH;

- AManasoH 4acToTbl Ha BbIXOAe, NOAKMNI0OYAaEMOM K pacnpeaenutenbHON SNeKTPUYeCcKon CeTu;

- Anana3oH NepeMeHHOro ToKa Ha BbIXoae, MOAKMYaeMOM K pacnpeaenuTenbHON aNeKTPUYeCKon CeTu;

- KMA;
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- napameTpbl cpabaTbiBaHWUA MO HANPSHKEHUIO M YacToTe (aMMANTYAA M ANUTENBHOCTB);

- UHble NapamMeTpbl NPOrpaMMbl YNPaBIEHNS;

- BEPCUsi MOCTOSAHHOTO NPOrPaMMHOro 0becneYeHus;

- 0TOOpaXkaemble 3HaYEHUs;

- AnanasoH pabodei Temneparypel;

- BNaXKHOCTb;

- rabapurthl;

- BEC.

Ons napaMetpoB cpabaTbiBaHWA W3rOTOBUTENb LOIMKEH yKkasaTb onpegensiowmi(me) craHgapt(bl),
HopMaTuB(bl) MNK TPeGOBaHUA CO CTOPOHBI CUCTEMBI LIEHTPaNU30BaHHOTO 3NEeKTPOCHabXeHNUsA, Ha OCHOBaHWUK
KOTOPbIX M3rOTOBIEH UCMbITYEMbIV 06pasew u 40MKHbI NPOBOAUTLCSA ero ucnbitTaHusa. Onsa Toro 4tobebl oGecne-
YNTb COOTBETCTBME BOMbLUEMY AMana3oHy TPeOOBaHWI CO CTOPOHbI CUCTEMbI LIEHTPANN30BaHHOIO SMEKTPO-
CHabxeHus, M3rOTOBUTESb Takke MOXET 3aaaTb bonee XecTkue napaMmeTpbl cpabaTtbiBaHUs.

Pe3ynbraTbl UCNbITAHUIA OTHOCSITCS TOMbLKO K KOHCTPYKLMU WUCMLITYEMbIX YCTPOWCTB C TEMU KOM-
MOHEHTaMM, KOTOpPblE GbiNMM YCTAaHOBMEHLI HA UCMbITaHHbLIX 06pasuax. Ecnu N3rotToBUTENb UCMLITYEMbIX
YCTPOWCTB NpeAanonaraeT UCMonNb30BaTh OAUH U TOT XK€ KOMMNOHEHT pasHblX NOCTaBLUUKOB W 3TOT KOMMO-
HEHT MOXET NOBNUATb Ha oBHapyxeHne cuTyauyuu, TpebyloLlel CeKUMOHMPOBaHUA, W/UNKM BpeMs cpa-
6aTbiBaHWA NPU CEKUMOHUPOBAHMM, AOMXKHbI ObITb NPOBEAEHBI UCMLITAHMS CO BCEMU BapuaHTaMu Takux
KOMMOHEHTOB.

Ons noaTBepXaeHUA ceptudmukara COOTBETCTBUA NPU M3MEHEHUAX KOMMNOHEHTOB, 3NIEMEHTHOI 6asbl,
nporpamMMHoro obecnevenus, PyHKUMOHANbHbIX BO3MOXHOCTEN YCTPOWCTB, NPOLUEALUMX UCTILITAHWSA, MOXET
notpeboBaTbCs NOBTOPEHME UCTIbITaHWUI B COOTBETCTBUU C TPEOOBAHMAMU HACTOsLLEro cTaHaapra. N3rotosu-
Tenb JOIMKEH cooBLLaTh U COrMacoBbIBaTL C UCMILITATENLHOI Natoparopuen u cepTuduLMpyioLLEN OpraHu3a-
LiMel BCe yKasaHHbIe U3MEHEHUS.

McenbiTyemelli o6pasel AomKkeH ObiTb CMOHTUPOBAH U YCTAHOBNEH B COOTBETCTBUM C COMPOBOAMTENb-
HOM AOKYMEHTauuen, npeaocTasnsemMon nsrotoeutrenem. Tam, rae npeanonaraerca ycraHoBKa UCTbITYEMOTo
obpasuya onpeaeneHHblM 06pa3oM unu B ONpeaeneHHoNn KOHdUrypauun (Hanpumep, CMOHTUPOBAHHLIM Ha
CTEHe), He0OX0AMMO CbIMUTUPOBATb YCTAHOBKY UCNLITYEMOro o6pasua B Nog00HbIX YCNOBUSIX.

Ecnu yctaBku B ucnsiryemom o6pasiie HacTpauBaloTcs oneparopom, nepes NposeaeHUEM UCNbITaHWM
BbICTABMNAIOT YCTAaBKNU B COOTBETCTBUUN C MHCTPYKLIMAMU U3TOTOBUTENA UINKU Tp860BaHMF|MM COOTBETCTBYIOLLNX
HOPMaTuBHbIX JOKYMEHTOB, HA KOTOPbIE CCbINAeTCH U3rOTOBUTETD.

5 YcnoBusi UcnbITaHUMN

McnbiTaHna npoBoAATCA B CTaH4apPTHbIX aTMOCHEPHBIX YCNOBUSIX (HOPMArbHbIE KNUMaTUYECKUE yCIo-
BUA UCMbITaHMI) B cooTBeTcTBUU ¢ MOK 60068-1 [2] unn FOCT 15150—69, 3a ucknioueHnem crny4aes, onpe-
JeneHHbIX AN KOHKPETHbIX YCMOBUIA akcnnyaTauum odpasuos.

HopmarnbHble KnMMaTuyeckne ycrnoBsusi UCNbITAHWIA B COOTBETCTBUM C nyHKkmom 3.15 FTOCT 15150—69

cnegyowume:
= TEMITEPATYPA o.eeiiieieeeieeeeuieeeestteeeaattee e saeee e mneeeaasbeesaasbeeeeabaeeeaseeeearreaesrbeseesrneeanns (25 +£10)°C
- OTHOCMTENBHAS BNAXKHOCTD BOSAYXA ....vuvvieieiiiiiiieieeissiitinreeeeeesstnneneseessssnnsessesssnans oT 45 0o 80 %

- aTMOC(hepHOe aaBneHue ot 84,0 no 106,7 kMa
(ot 630 go 800 mm pT. CT.)
Ycnoeus UcnbiTaHWin NO BXOAHOMY HamnpshKEHWIO U BbIXOAHOW MOLLHOCTM UCMbLITYEMOro obpasua npu-

BeeHbI B Tabnuue 1.

Tabnuya 1— YcnoBus UCNBITAHWIA MO BXOAHOMY HanpsKeHUIo U BbIXOAHOW MOLLHOCTU UCnbITyeMoro obpasua

MoLHOCTL UCTbITYeMoro obpasLa
Yenosue Ha BbIXoAe MepeMeHHOro ToKa, NoAKno4yaeMom
K aneKkTpopacnpeaenuTensHon cetn P

HanpsxeHue ncnbityeMoro o6pasLia

Ha BXoge nocTosHHoro Toka™) Uy,
BbIX~

A MakcumansHas 100% OT 75 po 100 % oT paboyero HanpskeHWs1 Ha Bxoge no-
CTOSIHHOO TOKa

B Ot 50 fo 66 % oT MakcuMasnbsHow (50 £ 10) % ot paboyero HanpspKeHUst Ha BXOAE MOCTO-
AHHOro TOKa




FOCT P 57228—2016

OkoHyaHue mabnuupi 1

MoLHocTb ucnbiryemoro o6pasua
Ycrnosue Ha BbIXo/le MepeMeHHOro Toka, NoAKNIo4aeMom

K areKTpopacripeenuTeneHoi ceT Py, .

HanpsixeHue ucnbiTyemoro oGpasLia
Ha Bxoge nocTosiHHoro Toka™) Uy, _

C OT 25 A0 33 % OT MakcuMansHon2 MeHee 25 % oT paboyero HanpsKeHUsi Ha BXOAE NocTo-
SIHHOro TOKa

1 Ncxons ns ananasoxa BXOAHOTO HANPSHKEHNS UCTILITYEMOro 06pa3Lja, ykasaHHOro UarotoBuTeneM. Hanpumep,
ecnu AuanasoH HaxoauTesa Mexay 3HadeHnamun X u' Y Bonsrt, To 75 % aunanasoHna 6yget paBHo X + 0,75(Y — X). Y He
[OMKHO NMpeBbiwaTh 3HaveHua 0,8 x (MakcuManbHoe HanpsKeHne NOCTOAHHOro Toka POTOANEKTPUHECKOW CUCTEMBI, B
KOTOPYIO MOXET 6bITb YCTAHOBNEH UCMLITYEMBIN 06pa3el, To eCTb MakcUMarbHOe BO3MOXHOE HarnpsikeHue OB).

2) Inu MUHUManNEHO AONYCTUMOE 3HaYeHNE BLIXOHOM MOLLIHOCTH UCTILITyeMoro oBpasLa, ecnin oHo MeHee 33 %
OT MaKCUManbHOW BLIXOAHOW MOLLHOCTH.

Moa makcMmanbHON MOLLHOCTLIO UCNBITYEMOro 00pasua Ha BbIXOAEe MEPEMEHHOro ToKa, NoAKnioyae-
MOTO K 3neKTpopacnpeaenuTenbHon ceTU, NOHMMAIOT MOLLIHOCTb UCNLITYEMOro 06pasLa Ha STOM Bbixoae npu
MaKcMManbHOW AONYCTUMOW BXOAHON MOLUHOCTU. PaKTMUECKas ykasaHHas MakCMMarnbHas BbIXOAHAA MOLL-
HOCTb MOXET NPEBbILATh 3HAYEHUE, YKasaHHOEe B TEXHUYECKON AOKYMEHTALMK ncnbiTyeMoro obpasua.

YcranaesnusaeMble BO BPEMSA UCNLITAHUI 3HAYEHUS NapaMeTpoB cpabaTbiBaHUSA MO HANPSXKEHUIO U Ya-
cToTe (aMnNNUTyaa U ANUTENbHOCTbL) AOMKHbI COOTBETCTBOBATH HALMOHANbHLIM HOPMATUBHbLIM IOKYMEHTaM,
npexae scero FOCT 32144—2013, FOCT 29322—2014, T'OCT P 50571-4—44, TOCT P 50571.3, FTOCT P
MOK 61727 v [1].

McnbiTalna A0MKHBI NPOBOAUTLCA TONbKO Npu paboTe UCnbLITyemMoro obpasua B yKka3zaHHOM U3roTOBK-
Tenem gnanasoHe BXOAHOrO HanpshkeHusl. Pabota ucnbiryemoro obpasua BHe yKa3aHHOro gnana3oHa He Jo-
nycKaerTcs.

6 cnbiTaTenbHOe o6opyaoBaHue

6.1 CxeMbl UCNbITATESIBHOIO CTEHAA

CxeMa ucnbITatensHOro CTeHaa Ans cny4vas, korga CekLMOHMpPOBaH1e 0CYLLECTBISIETCS C NOMOLLBIO UH-
BepTopa, ANA UHBEPTOPOB C OAHOMA3HbLIM NOAKIMIOYEHMEM K pacnpeaenuTeribHOM aneKTPUUYECKOn CEeTU nNpu-
BefeHa Ha pucyHke 1. ng nHBepTopoB ¢ TpexdasHbIM NOAKMIOYEHNEM CXEMA UCMbITATENBLHOIO CTEHAA aHa-
NOrMyHa, C COOTBETCTBYIOLLMM MOAKMIOYEHNEM K KaxaoWn ¢hasze Ha BbIXO4E MCNLITYEMOro obpasua Harpy3ku,
M3MepUTEmNbHbIX NPMOOPOB U UCTOMHMKA NePEMEHOr0 TOKa, yka3aHHbIX Ha pUCyHKe 1, u pernctpaumein hopmbl
BOIMHbI BO BCeX ¢hasax.

Ecnv B UCMbITYEMOM MHBEPTOPE NPEAYCMOTPEH PEXUM MUTAHUSA pacnpeaennTEnNsHON SNeKTpUYecKon
CETN OT aKKyMymnATOPHOI 6atapen (AB), korga NPOBOAAT UCMBITAHUSA C BBIXOAOM NOCTOSIHHOIO TOKa, NpeaHa-
3HaAYeHHbIM Ana noaknodeHus AB, COOTBETCTBYIOLLMI MCTOYHMK NUTAHMS NMOCTOSIHHOIO TOKA MOAKMIOYAKoT K
BbIBOAAaM.

CxemMa UCMbITATENbHOrO CTeHAa ANns cnydas, koraa B hOTOINEKTPUYECKMX cucTeMax ¢ 0gHodasHbIM
NOAKMIOYEHNEM K SNeKTpopacnpeaenuTensHON ceTn obHapyxeHne cutyauum, Tpebytoein CeKUMOHMPOBaHUS,
npoucxoaut 6e3 B3aMMoaeNCTBUS C UHBEPTOPOM U AN 9TOr0 UCMOSb3YETCA HE3aBUCUMOE YCTPONCTBO (perne),
npusegeHa Ha pucyHke 2. na poToaNeKTPUYECKUX CUCTEM € TpexpasHbIM MOAKIIOYEHMEM K SNeKTpopacnpe-
OEnUTENbHOM CeTU CXeMa UCMbITATENbHOTO CTeHAA aHanoruyHa, TpeboBaHusi NO NOAKMIHYEHUAM Ha BbIXoAe
Takue xe, Kak 4ns UCnbiTaHMi MHOrodpasHbIX UHBEPTOPOB.

XapakTepuctukm 060pya0BaHMA UCTILITATENBHOIO CTeHAA A0MKHbI ObITh 3anucaHbl, HaNPUMep BHECEHbI
B Tabnuuy, aHanoru4Hyio Tabnuue 2, 1 NpMBeAeHbl B NPOTOKOMNE UCNbITAHUNA.

McnbiTaTenbHbIM CTEHA TakXe BKMOYaeT U3MepuTenbHble NpUGOPbl ANA PErMcTpaumMm ykasaHHbIX Ha
pucyHkax 1 u 2 napaMeTpoB, NOAKMOYaeMble CTaHAAPTHbIM 06pa3oM (Ha PUCYHKAX UX NOAKMIOYEHUE He no-
Ka3aHo). MamepsieMble BO BPeMs UCMbITAHUI napaMeTpbl U PErMCTPUPYEMbIE CUTHASbI TAKXKE NepedncneHbl
B Tabnuue 3. Ha Bbixoage ucnbityemoro obpasua perucTpupytot asHoe U IMHENHOE Hanps>KeHUA OCHOBHOM
rapMOHUKMU,

Mpu ucnbITaHUAX MHOroa3HOro UCNbITYEMOro obpasLia KOHTaKThI BbIKNOMaTens Ha kaxaoi dase, aHa-
NOrMYHOro BhIKMoMaTento S1, AOMKHbI ObITk CNapeHbl, U 3TOT BbIKIOYaTENb JODKEH pa3beAuHATL Bce ¢hasbl
OAHOBPEMEHHO. KOHTaKTbl BbIKNOYMATENS Ha KaXgon hase, aHanorM4yHoro BoiKMnodaTento S2, 4omkHbl ObiTb
cnapeHbl, U STOT BbIKNOYaTENb AOSHKEH OTKMOYaTL/MOAKMI0YMATL Harpy3ky ot Bcex a3 04HOBPEMEHHO.
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D Wcnonb3yloT, eciM UCTOYHMKOM MUTaHWsA NOCTOSIHHOTO ToKa ABAseTcs oToanekTpuyeckas batapes.

2>113MepsIoT TONbKO YacTb YKa3aHHbIX napameTpoB, B 3aBUCMMOCTM OT Bbl6paHHOro usMepuTensHoro obopyaosa-
HYS, Hanpumep akTVBHYH WU peakTUBHYI0 MOLLHOCTWM Ha Bbixode Harpyskv (PH K QJ win TOKM Ha pesncTope, WUHAYKTWB-
HOCTM M €éMKOCTM M T. N. Takke BMECTO M3MEPEHUS YKas3aHHbIX NapameTpoB AOMycKaeTca MCNONb30BaTb M3MepeHue Pcem
1 <Xem npu 3aMKHYTbIX Bblkovarenax S1 un S2.

PucyHok 1— Cxema cTeHaa Ans UCMbITaHWi vHBEepTOopa

MpumeyvaHne — CHock/ 1) n2) aHANOMM4YHbl NPUBEAEHHbLIM Ha pUcyHke 1

PucyHok 2 — Cxema cTeHfa Ansi UCNbITaHUA He3aBUCUMOrO ycTpolicTea
oBHapyXXeHus cekuMoHMpoBaHua (pene)
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Tabnuya 2— XapakTepucTUKK UChbITaTenbHoro o6opyaoBaHusa (npumep)

Xapakrepuctuka

NaHHble

MpumeyaHue

Toka ucnbiTyemoro obpasta:
a) AnanasoH HanpsxeHus
b) AuanasoH Toka
2 VICTOMHUK NUTAHUA NepeMeHHOoro Toka:
a) cxema nuTaHua
b) BbixogHas MOLWHOCTb
¢) BeixogHoe HanpsxeHue (TOYHOCTb)
d) BblxogHas YacToTa (TOYHOCTb)
e) CTabunbHOCTb HaMpsiXkeHusi

f) UckaxkeHWe BbIXOAHOro HanpsbKeHUs
3 Uudpposoi nsmeputens:

a) [lvana3soH HanpsxeHus

b) AnanasoH Toka

¢) Ainana3oH 4acToTbl (TOYHOCTB)

d) NsmepsieMble BENUUUHbI

4 PeructpaTop opMbl BOSHbBI:

a) CkopocTb c6opa AaHHbIX

b) BanucuiBatoLee ycTpoicTBO

¢) BpemMeHHas To4HOCTb

5 Harpyaka nepemMeHHOro Toka:

a) AKTUBHas Harpyska:
MaKcuMarnbHoe HanpsixeHue
AnanasoH Toka
AOMycTUMast MOLHOCTb

b) MHaykTUBHaA Harpyska:
MaKcuMarnbHoe HanpskeHue
AVanasoH Toka
AonycTuMas MOLLHOCTb

c) EMKocTHaga Harpyska:
MaKcuManbHoe HanpsixeHne
AuanasoH Toka

1 NCTOMHWK NUTAHWSA CO CTOPOHLI MOCTOSIHHOIO

0—400,0 B (war 0,1 B)
0—30,0 A (war 0,1 A)

OpHodasHas, TpexnpoBogHas

16 kBA

OddektusHoe 0—576,0 B (0,2 B)
5—1100 'y (0,01 ')
+£100-1081/°C

+100-1061/8 4

He 6onee 0,05 %

15/30/60/150/300/600 B
0,5/1/2/5110/20 A
MocTosHHoro Toka, 10—50 kIy (0,5 %)
Hanpsipkenue (B)

Tok (A)

AkTuBHasa mMowHocTb (BT)
PeakTuBHasa MoLHOCTL (Bap)
MonHas MowHocTk (BA)
KoadppuyueHT MoLyHoCcTU
Yactora (')
OnekTposHeprus (BT-y)

105 curnanos/c
TepmonpuHTep
+ 500-106

250 B (nepeMeHHOro unu nocToAHHOro ToKa)
2,5—50 A (c warom 0,3 Om)
10 kBA

250 B (nepeMeHHOro unn NOCTOAHHOro ToKa)
2,5—50 A (c warom 0,3 Om)
10 kBA

200 B (nepeMeHHOro Unu NOCTOAHHOro ToKa)
2,5—50A

Tabnuya 3 — Pernctpupyemble XxapakTepUCTUKN U cUrHanbl

CurHan 3aBepLUeHNs oTKNodeHnsS)

XapakTepuctuka 0O60o3Ha4eHue EAvHULEA usMepeHns
MNcTOYHUK NUTaHMA MOCTOSAHHOIO TOKA
HanpsixeHue Ugy B
Tok Lax— A
MollHocTb Py Br
OHepreThyeckas oceelleHHocTs Bt/m?2
BbixoA NnepeMeHHOro Toka UCTbITyeMoro obpasiia, coeimHaA-
eMblii ¢ pacnpeaenuTenbHON 3NEeKTPUYECKON CeThbio
HanpspkeHue U~ B
Tok Lo~ A
AKTUBHasA MOLHOCTb BbiX~ Br
PeakTuBHasi MOLYHOCTb s bix~ Bap
dopMa BOSHBI HANPSHKEHNS
®dopma BOSMHbI TOKa
BLIXOAHOI CUrHaN MCMbITyemoro obpasiya Ha oTcoeanHeHne?)
Bpewms cpabaTbiBaHUA t c
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XapaKkTepucTuka O6osHayeHne EAnHnLa nsmepeHus
McnbiTaTenbHasa Harpyska
AKTUBHas MOLLHOCTb P, Br
PeakTBHas MOLLHOCTL (UNKN peakTUBHaA UHOYKTUBHASA MOLLIHOCTL Q, Bap
U peakTUBHas @MKOCTHas MOLLHOCTb) (v Q1 Qg) Bap
unn
AKTUBHBI TOK Ir A
NHAYKTUBHBIA TOK I A
EMKOCTHOI TOK le A

MCTOYHUK NUTaHUA NepeMeHHOro ToKa (3neKTpopacnpeaenu-
TenbHas ceTb)

AKTWBHasl MOLLHOCTb Peern Br
PeaKTBHasA MOLLHOCTb e sz
Tok oo

1) PeructpupyeTca npu NpoBeAeHnM UCTbITaHWiA ¢ oTOSNEeKTpUYeckoi GaTapeeil.
2) Ecnn venbiTyeMelM 06pasLoM SBASETCS He3aBUCUMOE YCTPOMCTBO 0BHapyXeHWUs CeKLMOHNpoBaHus (pene).
3) Ecnu nogaeTcs oT cnbiTyemoro obpasLia.

6.2 U3ameputenbHbie NPUGopbI

M3mepeHune hopMbl BOSMHBI JOMHKHO NPOBOAMTLCA YCTPOWCTBAMM C NAMATLIO, HANPUMEP, 3aNOMUHAIOLLIMMK
unu uncposbIMU ocuunnorpadamu unu BeICTpoaenCTBYIOLLEN CUCTEMON cbopa aaHHbIX. N3meputenu hopmbl
BOJHbI UMK 3anuCbiBaKOLLME YCTPOWCTBA A0MKHbI ObiTb CNOCOGHLI PErMCTPUPOBaTL hopMy BOSHbI MO KPanHel
Mepe Kaxablii pa3 OT HACTPOWKM KOHTYpa Harpy3ku 40 MOMEHTA OTKIIOHEHUA UCTILITYEMOro 0bpasua ot anekTpo-
pacnpeaenuTenibHoi CeTU, TO eCTb pa3MbikaHUsA BbiknovwaTena S1 (cm. 7.2, stanbl 12, 13, 15, 16 n 22, 23).

Mpu ucnbiTaHMM MHOrOha3HOro MCNLITYeMOro obpasua dopma BOSHbI AOSMHKHA PErMcTpUpoBaThbCa BO
BCeX hasax.

Mpu peructpaumm HopMbl BOSNHbLI AOMYCKAETCH OAHOBPEMEHHAS 3anCb CUHXPOHM3UPOBAHHOIO CUrHana
pa3mblkaHua BblknovaTens S1 1 CUHXPOHM3UPOBAHHOIO CUrHana 3aBepLUEHUS OTKIIOYEHUS.

JonyckaeTtcss ucnonb3oBaHue perucrtparopa ¢opmMbl BOIMHbI C BO3MOXHOCTbIO OOGHAPY>XEHUS CUTyaLuu,
TpebyloLlen CEKLMOHNPOBAHMUSA, U BO3SMOXKHOCTBLIO ONpeAeneHns BpeMeHn cpabaTbiBaHus.

PekomeHnayetcs, uTobbl yactora cbopa AaHHbIX M3MepPUTENbHbLIX NPUOOPOB cocTaensna He meHee 10 kI,

TOYHOCTb U3MEPEHUS BBIXOAHOTO HAMPSHXKEHUS U BbIXOAHOTO TOKA MCNbITyeMoro obpasua AOoMmkHa Co-
cTaBnATb He meHee 1 %.

Bpems oTknuka npubOpOB ANsl U3MEPEHUA HAMPSDKEHUSA U TOKA AOMMKHO ObITb AOCTATOYHbLIM ANS UC-
nonb3yemMomn 4YacToTbl cOopa AaHHbIX.

MpuBopkl AN N3MEPEHUA BPEMEHM AOIPKHLI UMETb TOYHOCTb M pa3peLualoLLyio COCOOHOCTL BbiLLE Yem 1 MC.

MupaHoOMETpP AOIMKEH ObITb C KOPOTKMM BPEMEHEM OTKIUKA, NONYNPOBOAHUKOBBIM, 8 HE TEPMONAPHbBIM.

Onsa onpegenexnna aucbanaHca Harpy3ku AOSDKHbI PErMCTPUPOBATLCH 3HAYEHUA TOKA, aKTUBHON U pe-
aKTMBHOW MOLLUHOCTEW, NpoTeKaLwmux Yepes Boiknoyarens S1, oTHOcALMeCs K OCHOBHOW rapmMoHuke (50 My).

Mpy HEOGXOANMOCTM AAHHBLIE O 3HAYEHUSIX MOLHOCTM 1 Toka nocne Bbiknmovatrenst S1 (Pegry: Qeerns
leery) BOTDKHBI ObITH OTGUNETPOBAHBI TaK, YTOOLI NPEACTABNATL 3HaYEHMA 0CHOBHOM rapMoHuku (50 'u). an-
Hble OCHOBHOW rapMOHUKW UCKMIOYAIOT UCKaXKEHUSI, BHOCUMbIE OTKIIOHEHUSIMU OT CUHYCOMAANbHOCTU Hanps-
KEHWUSA CETU, NOTEPAMU B HArPy3Ke U UCNbITyeMoM obpaste.

Mpu ncnbiTaHMm MHOTOHas3HOTo UCMLITYEMOro oOpasua aAns onpeaeneHns akTMBHON U peakTUBHON MOLL-
HOCTW M3MepuTENbHbIE NPUOOPBI AOMKHBI PETMCTPUPOBATL TOK, (ha3HOE U NMHENHOE HAaNPSHKEHNA OCHOBHOM
rapMOHUKM Kaxkaon drasbl B TEYEHUE BCETO BPEMEHU UCMbITAHUNA.

6.3 NICTOYHUKM NUTAHUA NOCTOAHHOrO TOKa

MCTOYHMK nUTaHMsA MOCTOSHHOMO TOKa Ha BXOAEe MUCMbiTyemoro obpasua, npeaHasHa4YeHHoro Ansi nog-
KInoveHusn doroanekTpudeckon barapen (Pb), JOMKEH UMETL TaKMe XKe BONLT-aMMNEPHbLIE XapaKTEPUCTUKU U
XapaKkTepuCTUYECKUEe BPEMEHA, YTO U pearnbHble OBb.

B kayecTBe UCTOYHMKA NMUTAHUSI MOCTOSIHHOTO TOKA MOTYT ObITh UCMOMNL30BaHblI MUTaTop ®b, b unu
WUCTOYHUK MUTAHUA NOCTOSIHHOIO TOKA C PErynupyemMbIiMU HaMNpPs>XeHWeM U TOKOM W MOCMeA0BaTeNbHO BKIIIO-
YEHHbIM COMPOTUBEHNEM.

8
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PekoMmeHayeMbIM UCTOYHUKOM NUTaHUA ABnAeTca umuTatop ®b. [lonyckaerca Mcnonb30BaHUE UCTOYHU-
Ka NUTaHUs NOCTOSAHHOIO TOKa NMo®oro Tuna, eCnu 3T0 He BMUSAET HA pe3ynbTaThbl UCTILITAHUA.

WCTOYHMK NUTaHMA NMOCTOSIHHOTO TOKa AOIDKEH CO34aBaTb HaMpshKEHUE U TOK, 3HAUYEHUS KOTOPbIX CO-
OTBETCTBYIOT YCNOBUAM UCTbITAHWUIA, YKa3aHHbIM B pasgene 5, u TpeboBaHMAM K UCTbITAHUAM, YKa3aHHbIM B
pasgene 7.

BbIx0gHOE HanpsHKeHME UCTOYHMKA NUTAHUSA NMOCTOSHHOIO TOKA AOJMKHO ObITb AOCTATOYHbLIM AMA CO3-
JaHusa Ha BXOAE UCMbITYEMOro obpasua MakCumanbHOro BXOAHOIO HaNPSXXEHUS M yKasaHHbIX B pasgene 5
YPOBHEW HanpsKeHus.

BbIXO4HOW TOK MCTOYHMKA NUTAHUA NOCTOSAAHHOTO TOKa AOSMKEH HE MEHee YeM B MonTopa pasa npesbl-
waTbh MakCMMarnbHbIA TOK HA BXOZ€E NOCTOSHHOIO TOKA UCMLITYEMOro 006pasLa, yKkasaHHbIi B €r0 NacnopTHbIX
[JaHHBIX.

MCTOYHMK NUTAHMA NOCTOAHHOIO TOKA AOMMKEH UMETb XapakTepPUCTUKU, OCTATOYHbIE ANA CO34aHusa Ha
BXOA€ MOCTOSIHHOIO TOKA UCMbLITYEMOro obpasua MOLUHOCTU, PABHOW MAaKCUMAaribHOW MOLLHOCTW ANs 3TOro
BX04a Npu MUHUMAIbHOM U MaKCUManbHOM 3HAYEHUAX BXOAHOTO HAMPsXKEHWA MOCTOAHHOIO TOKA UCNbITYe-
MOro obpasua, yKka3aHHbIX B €r0 MacnopTHbIX AAHHbIX.

JononHutensHble TpeboBaHusa kK umutatopy ®b 1 MCTOYHUKY NUTAHUS NOCTOSIHHOTO TOKAa C perynupye-
MbIMWU HanNpsHkeHWeM M TOKOM M NOCneaoBaTenbHO BKMOYEHHbLIM COMPOTUBNEHWEM NPUBEAEHbI B Tabnuue 4.

Ta6bnuya 4 —TpeboBaHus K MUTaTOpy DB U UCTOUHUKY NUTaHUS MOCTOSIHHOTO TOKa C PETYIMPYEMBIMU HanpshXeHUeM
1 TOKOM U MOCTEf0BaTeNbHO BKITHOYEHHbIM COMpOTUBTIEHNEM

XapakTepuctuka ! Tpe6oBaHus

EbICTpO,El,eVICTBI/Iez) Bpems oTknuka uMmTatopa Ha U3MEHEHUE BBIXOAHOro HanpseHus, obycrnoBneH-
HOE U3MEHEHMEM Harpy3ku Ha 5 %, fomKkHO obecneynBaTh YCTAHOBKY YPOBHS Bbl-
XO[HOro Toka ¢ oTKIoHeHWeM B npegenax 10 % oT ero okoHYaTenbHOro 3Ha4eHus
MeHee Yem 3a 1 Mc

CTtabunbHocTb 3a WUCKIoMEHUEM U3MeHeHWUH, 06yCcnoBNeHHbIX BHINMOMIHEHUEM UCTBITYEMbIM 06-
pas3sLoM PyHKLMK CrexeHuns 3a TOYKoiA MakcumarnbHoii MoHocTn (CTMM), Beixoa-
Has MowHocTb umutatopa b fomkHa ocTaBaTbCA NOCTOAHHOW B npegenax 2 %
OT 3afjaHHOro YPOBHA MOLLHOCTU NO KpalHEN Mepe B TeYeHUe BCEro BpeMeHU oT
MOMeHTa, korga yctaHoeneHbl TpebyeMble ycnosus 6anaHca/gucbanaHca Harpy-
30K, 10 MOMEHTa, Koraa BbIX04 UCNbITYyeMoro obpasua OTKMYEH OT CETH.

KoadpuumeHT 3anonHenma 0t10,2500,8
BONbT-aMMNepHON
XapakTepucTuknd)

1) Nexops U3 HasHaYeHWs HACTOSILLIETO CTaHAAPTa BAMSHNE TEXHOMOTUN N3rOTOBREHUS HOTOINEKTPUUECKINX MO-
Ayneit Ha oBGHapyxeHWe cuTyaLuu, Tpedylowen CEeKUUOHUPOBaHUS, HE YYUTLIBAETCA.

2) BricTpoaeiicTBUE yCTaHABNMBAETCA ANA TOTO, YTO6bLI n36exath BNnAHMA CTMM, 4acToTHON HecTabunbLHOCTH
CO CTOPOHbI NOCTOAHHOFO TOKa UCTILITyeMOro obpasua U UCKaXKeHWid NpU aKTUBHBLIX METOAAX OGHaPYXEeHUA CUTyauuu,
TpebytoLei ceKUMoHUpoBaHuS.

3) Mpu Bcex YCNOBUSIX UCTILITAHUIA STOT KO DULMEHT AOMKEH COXPAHATL NOCTOSAHHOE 3HAYEHHe.

NUmutatop ®B M UCTOYHUK NMUTAHKUSA NOCTOAHHOIO TOKA C PerynupyembiMu HanpsXkeHMEM U TOKOM U no-
cneaoBaTenbHO BKIIOYEHHbLIM CONPOTMBIIEHMEM AOMKHBI 06ecneunBaTh PerynupoBaHne HaNPsHKEHUS M TOKa
B Npeaenax, NO3BONALWMX MONYYUTb HEOOXO0AUMbIE 3HAYEHUA HANPSXKEHUA XONOCTOro X0Aa M TOKa KOPOTKO-
ro 3aMblKaHus.

MocnepoBatenbHOE CONPOTUBNEHME U, BO3MOXHO, NapannenbHoe CONPOTUBNEHUE UCTOMHUKA NUTaHUSA
NOCTOAHHOIO TOKA C PErynMpyemMbiMU HaMPSDKEHMEM M TOKOM U NOCNEA0BATENBHO BKAIOYEHHBIM CONPOTUBAE-
HUEM A0MKHbI ObITb NOA0OPaHbI Tak, YTOObI 3HAYEHUE KOIhPULMEHTA 3aNONHEHUA BONbLT-aMNEPHON Xapak-
Tepuctukn (BAX) Haxoaunoch B Npeaenax, ykazaHHoix B Tabnuue 4.

Ona oGecneveHna cGanaHCMPOBAHHOCTU Harpy3ku BbIXOA4HAA MOLHOCTbL ®B, ucnonbayemon B kade-
CTBE BXOAHOTO MUCTOMHWUKA MUTaHMS, AODKHA OblITb NOCTOAHHOW. MCNbiTaHuA cneayeT NpPOBOAWUTL TOMbKO B
YyCNOBUAX CTaONNBbHON 3HEPreTUYECKON OCBELLEHHOCTH (TO €CTb NPU ACHOM HEGE, B OKPECTHOCTU COSTHEYHOTO
nonyaHs). Bpems ucnbiTaHnsi orpaHU4eHO TeM BpEMEHEM, KOTAA U3MEHEHNE SHEPTeTUHECKON OCBELLEHHOCTH,
M3MEPEHHOI NONYNPOBOAHUKOBLIM MMPAHOMETPOM MW 3TANIOHHBLIM NPMBOPOM, HE NpeBbiaeT 2 % B TeYeHUe
BCEro BPEMEHU UCMbITAHUA.
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Ecnu B ucneiryemom obpasue npeaycMOTPeH PEXnM nepeaaymn B pacnpeaenuTenbHyIo SNekTpuYeckyto
CETb SHEPruM OT aKKyMynsaTopHoW Oartapeu (AB), k BbIBOAAM MCNbITYeMOro obpasua ans nogknioveHus Ab
NPUCOEAUHSIOT ONOSNHUTENbHbIA UCTOYHUK NUTAHWA MOCTOSAHHOIO TOKA: COOTBETCTBYIOLLYIO AB nnu nCTovHUK
NUTaHUA NOCTOAHHOIO TOKa, UMUTUPYIOLLMIA AB (3a MCKNIoUEHMEM cryyaeB, KOraa 3TOT UCTOUHMK NUTaAHUA
MOXET OrpaHNYUBATbL MAKCUMAarbHBIN BXOAHON TOK UCMLITYEMOro obpasua).

6.4 ACTOYHUK NUTAHUA NepeMEeHHOro ToKa

[nsi ucnbiTaHuini MOXeT ObITb UCNONBL30BAHO NUTAHNE OT pacnpeaenuTenbHon SHGKTPWJBCKOﬁ CeTu unu
MHOW UCTOYHUK NUTAHUA NEePEMEHHOT0 TOKa, €CNKU OH OTBEYAET YCITOBUSIM, YKasaHHbIM B Tabnuue 5.

Tabnuya 5— TpeboBaHUs K UCTOYHUKY NUTAHUSA NEPEMEHHOIO TOKa

XapakTepuctuka TpeboBaHua
HanpsibkeHue HoMunHanbHoe HanpsbkeHWe Ha BbIXOAe MEepPEMEHHOro Toka MCNbITyeMoro o6-
pa3ya 2,0 %
CyMMapHbIi KoadpuuymneHT MeHee 2,5 %

rapMOHUYECKNX COCTaBASAIOLIMX
HanpsbxeHus K,

YacToTa (50+0,1) Ny

®dasosblit yron! 120° +1,5°

") Tonbko ANA GOTOANEKTPUUECKUX CUCTEM C TPeXchasHbIM NOAKIIcUEHNEM K pacripeenuTenbHol anekTpudeckoi
ceTU.

6.5 UcnbiTaTenbHasa Harpyska

B ucnbITaHUAX MCNONL3YIOT Harpy3ky ¢ Pe30HAHCOM KOMMOHEHTOB Ha OCHOBHOW 4acToTe WUCMbITYeMOro
o6pasua (50 'u), noTpebnsALLYI0 MOLLIHOCTb, COOTBETCTBYIOLLIYIO BbIXOA4HOW MOLLHOCTU UCNLITYEMOro o0pasua.

Mexay mcnbiTyembiM 06pasLomM ¥ UCTOYHUKOM NUTAHUSA NEPEMEHHONO TOKA HA CTOPOHE NEPEMEHHOI0
TOKa ucnelTyeMmoro obpasua napannensHO NOAKMYAOT NepeMeHHbIE Pe3NCTOP, EMKOCTb U UHAYKTUBHOCTD.
JonyckaeTcsa noakntoMeHne Apyrux BUAOB HArpy3ku, Takux Kak dreKTpoHHOe oBopyaoBaHue, Npu yCNoBum,
4YTO MOXXKHO NOATBEPAUTb, UTO Pe3ynbTaTbl UCMbITAHWUIA C HUMKU He BYAYT OTNMYaTLCA OT Pe3ynbTaToB UCMbITa-
HWI C Pe3UCTOPOM, EMKOCTbIO M UHAYKTUBHOCTbIO.

HomuHarnbHble 3Ha4eHNA NapamMeTpoB U BO3MOXHOCTU HACTPOMKU KOMMOHEHTOB Harpy3ku AOSDKHbI CO-
OTBETCTBOBATb YCMNOBMSAM BCEX UCNbITAHUI. BblpaxkeHne anga onpeaeneHns 4o6poTHOCTM Q Npu NpoBEAEHUM
ucnbiTaHuii (cm. 7.2, atan 10) OCHOBaHO Ha uaeanbHoW napannensHOW Lenu ¢ akTUBHOW, MHAYKTUBHON U €M-
KOCTHOW Harpyskamu. Micxoasa us aToro, B UCMbITATENbHON CXeMe AOIMKHbI NPUMEHATLCH aKTUBHbIE Pe3nCTOpPbI
6e3 UHAYKTUBHbIX COCTaBMAOLIMX, MHAYKTUBHOCTM C ManbiMu NoTepsiMu (BbiCOKas 4OBPOTHOCTb) M €MKOCTU
C HU3KUM 9PEKTUBHBIM COOCTBEHHBIM CONPOTUBIIEHUEM W MHAYKTUBHOCTLIO. ECNKU MCNOnb3yloTca UHAYK-
TUBHOCTM C XXENe3HbIMU CepAeYHMKaMmn, TO MPU HOMWHANbHOM HAaMPSXXEHUU UX CYMMApPHbLIN KO3 PUUMEHT
rapMOHUYECKMX COCTaBNSIOLLMX TOKA HE AOIMKEH MpeBbIaTh 2 %. HOMUHaNbHbIE YPOBHU OXXUAAEMbIX HANPs-
JKEHMSA U MOLLHOCTM KOMMNOHEHTOB Harpy3ku AOJDKHbI BbIOUpaTLCA € 3aBbllUeHUeM. HOMUHaNbHAA MOLHOCTb
pesucTopa gormkHa BblbupaTbea TakK, YTOObl MUHUMU3NPOBATL 0OYCNOBNEHHOE NOBLILLEHUEM TEMNEPATYPbI
M3MEHEHWEe CONPOTUBNEHUA HA NPOTSKEHUN BCETO UCMbITAHUS.

B kaxxgoi u3 BeTBen Lenu ¢ pe3ncTtopom, EMKOCTbIO M MHAYKTUBHOCTLIO aKTUBHASA U peakTUBHAA MOLL-
HOCTU A0MKHbI BbITb paccyuTaHbl (C UCMONb30BaHWEM U3MEPEHHBIX 3HAYEHU, ykaszaHHbIX B Tabnuue 3) Tak,
yToGbI NpK pacyete AOBPOTHOCTU Q BbiNM KOPPEKTHO yYTEHbl NapasuTHble aPMEKTbI (Hanpumep, BAUaHUE
perynupyembix aBTOTPaHCHOPMaTopoB).

Mpu UcnbITaHMAX MHOroasHoro ucneliTyemoro obpasua Harpyska as AOMKHA OblTb CUMMETPUY-
HOM. K Ka)kgon ¢pase noaKOYaT ONUCAHHBIN PE30HAHCHDbIW KOHTYP C OAMHaKOBbIMU NapaMmeTpamm KoOM-
MOHEHTOB.

6.6 BXOOHOW MCTOYHUK NUTAHUSA NEePEMEHHOro Toka

Mpu UCMBITAHUU HE3ABUCUMOTO YCTPOMCTBA OCYLLIECTBMNEHUSA BbIBMIEHUSA CEKLMOHUPOBaHUS (pene) aAns
nofayu SHEPruy Ha BXOA UCMLITYEMOro o6pasua BMECTO BXOAHOTO MCTOYHMKA MWUTAHMSI MOCTOSIHHOTO TOKa
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MCMOSb3YIOT BXOAHOW UCTOMHUK NUTAHUS NEPEMEHHOIO TOKA, KaK NOKa3aHO Ha puCyHke 2. [na nposefeHus
UCNbITAHUIA MOXET NOTPeBGOBaTLCH OTAENbHbLIM BXOAHOW MCTOMHUK NUTAHUS NEPEeMEHHOro TokKa, ecnu OH He
nNpeaycMoTpeH U3roToBUTENEM UCTMLITYEMOro obpasua.

HomuHanbHaA MOLIHOCTb MCTOMHMKA MUTAHMA NEPEMEHHOro TOKa Ha BXOAE MCMbITyemoro obpasua
ZI0IDKHA COOTBETCTBOBAaTbL HOMUHANBHOW MOLLHOCTU UCTILITYEMOTO 06pasua.

BX0AHOW UCTOYHUK NUTAHUS NMEPEMEHHOTIO TOKa AI0MKeH obecneunBaTb HaNPsPKEHNE U TOK, COOTBETCTBY-
IoLMe yCrnoBUsIM UCNbITAHWUN, NPUBEAEHHbIM B pasaene 5, u TpeboeaHuam pasaena 7.

Ecnu ucnbityembiit 06paseL, BnusieT Ha BO3MOXKHOCTb BbISIBNEHUSI cuTyauuu, TpedyloLuel CeKLMoHUpo-
BaHUA NOCPEACTBOM yNpaBneHust UHBEPTOPOM, COEAMHEHHBIM C dneKTpopacnpeaenuTenbHON CETbIO, B UCTIbI-
TaTrenbHyI CXemy cneayert BKMIOYUTL COOTBETCTBYIOLLYIO (DYHKLIMOHANBHYIO 3aBUCUMOCTb UCTOYHMKA NMUTAHUA
NEPEMEHHOT0 TOKa HA BXOAE UCMbITYyEeMOro obpasua u CBA3b MeXxay STUM UCTOYHMKOM NUTaAHUA U UCNbITYe-
MbIM 00pa3uUoM.

7 UcnbiTaHne MHBEPTOPOB

7.1 O6wue nonoxeHusa

Bce pesynbrartbl UCNbITAHUIA, ONpeAeneHHble B 7.2, Npu KaXxaoM U3 ycrioBuil ucnoitanuini A, B unm C
AOMKHbI ObITb NPUBEAEHLI B NPOTOKONE UCMILITAHWUM, AN 9TOr0 UX, HAaNpUMep, 3aHOCAT B Tabnuuy 6 unu aHa-
NOTUYHYIO en.

Mpu npoBeaeHUM UCNLITAHNIA CREAYET YUUTbIBATb, YTO 3aaBaemble NapameTpbl cpabaTbiBaHUS UCTbI-
TyemMoro o6pasua no HanpsXKEHUIO U YacToTe (aMnnuTyaa v ANUTENLHOCTb) MOTYT NOBAUATL HA U3MepAeEMoe
BpeMsA cpabaTbiBaHMA.

Peructpaumsa opMbl BOAHLI A0MMKHA NPOBOANTLCA NO KpaiHein Mepe Ha atanax 12, 16, 22 no MOMeHTa
pasMblkaHus Bblkntovatensa S1 Ha aranax 13, 17 u 23 cOOTBETCTBEHHO UM NOABNEHUS CUTHaNa 3aBepLUeHus
OTKIHOYEHUS.

0o 1 nocne ucneitaHust 06pasLbl 4OMKHLI NPONATU BU3yanbHbIA KOHTPOSb.

Onsa TpexdasHbiX MHBEPTOPOB UCMbLITAHUSA NPOBOAAT aHANOMMYHO UCTLITAHUIO 0AHOMA3HbLIX UHBEPTO-
poB, ONMCaHHOMY B 7.2. [1pn 9TOM KaXabli aTan BbINOSIHAETCA ANA BCEX (ha3. YCNoBuA u yCTaHaBNuBaemble
napameTpbl AucbanaHca MOLLHOCTEN KaXKA0ro arana AOSDkHbl ObITb OAMHAKOBbLIMU AN Bcex ¢has. Tabnuua B
NPOTOKONE UCMBITAHWIA, aHanormuHas Tabnuue 6, Take 3anonHaeTca Ans Bcex ¢as.

MpumeyaHue — T[loTeps ofgHOW UK ABYX a3 B TpexdasHoi cucTeMe He paccmaTpuBaeTcsl kKak cobbiTue
CEKLMOHNPOBaHNS.

Ta6bnuuya 6 — Mpumep opopMIeHUs: PesyrnsTaToB UCTbITAHWIA

Yerosua Mony4eHHble 3HaYeHus
o Payix~ ) OTknoHeHve | OTkroHeHue Bpema 1)
MOLLYHOCTH) Py 6aa) Qy.6a0) (mc)
BanaHc MoLyHocTe
100 0 0 Yenosue A
P éux~=
Qéux~=
Fusas =
Qa3 =
66 0 0 Yenosue B
PEle~
QBux-
R H.Ga3 ~
QH.6a3 =
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[MpodomxerHue mabnuupi 6

Yenosua Morny4yeHHble 3Ha4YeHUA
PBb[X~
OTknoHeHve | OTkroHeHve Bpems 1)
9 3
ém/.;wg;'::gﬁ P cetu chTw cpabarbi- P BbIX~ QBblx~ P cetn chTVl (cpCa)K-m_ UBX— ﬂ([;IVLI\J/I_Ieoq:;;Ie
M (% ot (% ot BaHuA (Bm) (Bap) (BT) (ap) (B) M
BbIXO4HOW P ) Q ) (Mc) Yeckoe) UCMbITaHWN)
MOLL[HOCTVI) H.6a3 H.6a3
33 0 0 Yenosue C
C
P gux-=
C
Qghix~
R H.6a3z —
QH.6a3 -

OucbanaHc MoLLHoCTel, ycnosue A

100 -5 -5
100 -5 0
100 -5 +5
100 0 -5
100 0 +5
100 +5 -5
100 +5 0
100 +5 +5

OucbanaHc MolHocTel, ycnosue B

66 0 -1
66 0 -2
66 0 -3
66 0 -4
66 0 -5
66 0 1
66 0 2
66 0 3
66 0 4
66 0 5

OucbanaHc MolyHocTel, yenosue C

33 0 -1
33 0 -2
33 0 -3
33 0 -4
33 0 -5
33 0 1

33 0 2
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Yenosua Mony4eHHble 3HaYeHWs
PBhIX~
(% oT Mak- OTK:;OHEHI/IG OTKSOHeHI/Ie Bpga M o Q o Q) U Mpvvevarite
cUManbHO gl cet cpabatbl- BEIX~ BbIX~ geTH Qoer (chaki- BX— (ycnosus
. (% ot (% oT BaHMA (BT (Bap) (BT) (Baps1 B) M
BbIXOJHOW P ) Q ) (Mc) yeckoe) nenbiTaHui)
MOLLHOCTU) H.6a3 H.6a3
33 0 3
33 0 4
33 0 5
1) Tak kak [0B6poTHOCTbL Q MOXET BbITh paccuuTaHa U3 ApYrux U3MEPEHHLIX NapameTpoB, ee NPUBOLUTE HeoBs-
3aTtensHo. OfHaKo crnefyer y4uTbiBaTh, YTO B NPUMEHEHHOM MEX/YHaAPOAHOM cTaHaapTe dakTuieckas 4OOPOTHOCTL
B AiaHHoii Tabnuvue npusoguTcs.

7.2 NMopsiaok npoBeAeHUA UCNbITAHUIA

1) MoaroTaBnuBatoT UCMbITATENbHbIA CTEHA U MOACOEAUHSAIOT UCTLITYEMbIN 0Opasel, Kak ykasaHo B 6.1.
XapakrepucTuku 060pya0BaHNS UCTILITATENBLHOTO CTEHAA 3aHOCAT B Tabnuuy, aHanorm4Hyio Tabnuue 2.

McnbiTaHua npoBOAAT C MCTOMHUKOM NUTaHWUSA MOCTOSIHHOTO TOKA, NOAKMIOYEHHbIM K BX0ay ®B ucnbitye-
MOro obpasua (aanee nog BXoA0M NOCTOSTHHOIO TOKa UMEETCS BBUAY STOT BX0A UCNbITYyeMoro o6pasua). Ecnu
Y UCMBITYEMOro o06pasua Takke NpeaycMOTPEH PeXxXum nepeaayn B pacnpeaenurenbHyto aNeKTPUYECKyIo CeTb
aHeprun ot AB, 4ONOMHUTENBHO MPOBOAAT dTanbl UCMLITAHMIA 2)—26) C UCTOYHUKOM NUTAHUSA NOCTOAHHOTO
Toka (cM. 6.3), noagknioYeHHbIM K Bxogy AB ucneiryemoro o6pasua.

2) Mo Tabnuue 1 BbIGUPAIOT OAHO U3 YCNOBMI UCMbITaHWUM A, B unu C n onpeaensiotT NPOUEHTHYIO A0MI0
3HAYEHMS MOLLHOCTM Ha BbIXOAE WCMbLITYEMOro obpasua, Noaknio4aemMoro K anekTpopacnpeaenuTernbHOM
CETU, NPU BLIOPAHHOM UCMbLITAHUK OT 3HAYEHUA MAKCUManbHONW MOLLHOCTU Ha 3TOM BbIXOAE.

YcnoBusa Ans npoBeaeHus ucnbitanuii A, B unu C MoXxHO BbiGUpaTth B Nio6oM nopsake.

BeiGpaHHOE ycnoBue WCMbITaHUi U COOTBETCTBYIOLLIEE €My 3Ha4eHue P, . . (B % OT MakCMManbHOM
MOLLIHOCTW Ha BbIXOAE UCMbITYEMOro o0pasua, NoAKMI0YaeMoro K anekTpopacnpeaenurenbHon ceTn) 3aHOCAT
B MPOTOKON UCTbITAHWI (CM. Tabnuuy 6).

3) Bkno4aoT UCTOYHUK NMUTAHUSA CO CTOPOHbI MOCTOSIHHOIO TOKA UCMbITyemMoro o6pasua.

4) BknioyatoT ucnoiTyembin obpaseu,.

5) OnpeaensloT MakcMMarnbHy0 MOLLHOCTb UCMbLITYEMOro 06pasua, NoAKNIo4aemMoro K anekTpopacnpe-
AEnUTEnbLHOW CETU, OTHOCUTENLHO KOTOPON onpeaenseTca Py, . B COOTBETCTBUM C Tabnuuein 1. [ina atoro Ha
BXOZ MOCTOSIHHOIO TOKa UCTLITYEMOro o6pasya nogatoT MOLLHOCTb, 3Ha4YE€HUE KOTOPOW PaBHO MaKCMManbHOW
MOLLIHOCTM 3TOr0 BXOA4A UCMbLITYEMOro o6pasLa, ykasaHHOW U3roTOBUTENEM, U PETUCTPUPYIOT 3HAYEHNE MOLL-
HOCTM Ha BbIXO4E NEPEMEHHOr0 TOKa, NOAKMIOYAEMOro K nekTpopacnpeaenuTenbHON CeTH.

MpuMevyaHue — Kak ykasaHo B pasaene 5, MakcuMaribHasi MOLLHOCTb Ha Bbixoge WUcnbiTyemoro obpasua,
nogKNi4aeMoM K pacnpefenuTensHoii anekTpudeckoil CeTi, JOCTUraeTcs Npu nogave Ha BXOA NOCTOSIHHOMO TOKa UCTbI-
Tyemoro o6paslia MakcuMarbHOM BXOAHO| MOLLHOCTH, NPUBEEHHON B €ro NacrnopTHbIX AaHHbIX, U (hakTuieckast Makcu-
ManbHas MOLHOCTb Ha 3TOM BBIXOAE MOXET MpeBbILLaTh HOMUHANLHOE 3HaYEHMe.

Ecnu Ha arane 2) BbiGpaHo ycnosue B unu ycnosue C, Aanee BbINONHAIOT 3Tan 6).

Ecnu Ha stane 2) BbiGpaHo ycrioBue A, NOMyvyeHHOe 3HaYeHue FlBHFleTCf-l TpebyeMbIM 3HAYEHUEM Bbli-
XOAHOW MOLLHOCTM MCNbITyeMoro obpasua Ans NpoBeAeHUst UCTIbITaHUI PBHX~ €ro 3aHOCAT B NPOTOKON UC-
NbITaHWI U ganee NnepexoanaT K BbINOMHEHMIO arana 8).

6) PaccuutbiBalor Tpebyemoe 3HaveHue BbIXO,ElHOVI MOLL|HOCTVI ucnbityemoro obpasua Py, . AnNs Bbl-
BpaHHOro Ha aTare 2) ycnosus ucnbitaHui B unu C (PBhIX nnm PBb,x~) 1 3aHOCAT MONy4eHHoe 3HaYeHue B
npoToKOon UCnbITaHUNA.

7) HactpanBaiot UCTOMHUK NUTAHUSI NOCTOSIHHOTO TOKA Takum 06pa3om, 4ToObl MOLLIHOCTb, U3Mepsiemasn
Ha BbIXOAE MEPEMEHHOIO TOKa UCMbITYyeMoro obpasua, nogKno4aeMoro K anekTpopacnpeaenuTenbHon CeTu,

Py, x ~ OblNa paBHa 3Ha4YeHuIo, onpeaeneHHoMy Ha stane 6).

MpumeyaHne — Tpebyemoe sHaYeHWe BLIXOQHOI MOLYHOCTU UCMbITyemMoro obpasiia Anst ycnosua A 1ocTu-
raeTcs nogadeil [oOCTaTOMHOW (NOBbLILIEHHOW) BXOAHOW MOLLHOCTM, KoTopaa obecnevnBaeT MakCUManbHOe 3HaveHWe
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BbLIXO4HOM MOLLHOCTM UCTBITYeMoro oGpasLia, HO He NPUBOAMT K €ro BbIKITIOUEHUI0. BrinonHeHne ycnosus B focTuraerca
HaCTPOMKOIA MOAa4M OT BXOAHOMO UCTOMHUKA NUTAHWSI MOCTOSHHOIO TOKA, ECNU B UCTbITYyeMOM ob6pa3ue npeycMoTpeHa
Takas BO3MOXHOCTb. BbINonHeHWe ycrnoBust C AOCTUraeTcsl PEryNIMpOBKOI BbIXOAHOMH MOLLHOCTW UcnbITyeMoro obpasya,
ecnu B ucnbiTyemoM obpasLie NpeaycMoTpeHa Takasi BO3MOXHOCTb.

8) OnpeanensoT TpebyeMyto peakTUBHYIO MOLLHOCTb Ha BbIXOAE MCMbITYyeMoro o6pasua, NoAKIio4aeMo-
ro K anekTpopacnpeaenuTensHon cetn, Qg . . ANA AAHHOTO YCIOBMSA UCMbITAHUIA (Qéb,xﬂ unu QBBHX~, unu
QSHXJ B COOTBETCTBWU CO CrieayloLLen npoueaypon:

3aMbIKaloT BbIKMOYaTENb LIeNU CeTeBoro nutaHus S1.

MNsmepsIoT 3Ha4YeHNs akTMBHOW W PEAKTMBHOW MOLUHOCTM mocne Boikniodarens S1 P, U Quepy ANA
OCHOBHOW rapMoHuKK (50 ). AKTUBHas MOLLHOCTb AOMKHA ObITh paBHa TPEOYyEeMOMY N0 YCNOBUIO MCNbITAHWIA
3HaYeHUIo P:BbIX~ (i — nHpekc ycnosua ucnoitanuin: A, B unu C).

MamepeHHOe Ha 3TOM 3Tane 3HaYeHne PeakTUBHOW MOLLHOCTU Qqp, MPMHUMAETCA Kak Tpebyemoe 3Ha-
YEHME BLIXOAHOMN PEAKTMBHOI MOLLHOCTI MCMLITYEMOTO 06pa3sLa npu AaHHOM YCIOBUM UCTILITAHUA Q) .

3aHOCAT MONy4YEeHHOE 3HAYEHWE B NMPOTOKOM UCTILITAHUNA.

9) BbIKNIoYaloT UCNbITYEMbIN 00paseL u pasMmblKatoT BbiKnovaTens S1.

Mpu HaCTPOMKE 3HAYEHUI MOLLHOCTU AN KOMMOHEHTOB HAarpy3ku nyrem usMepeHns pakTu4eckux 3Ha-
YEHWIt aKTUBHOI, UHAYKTUBHOW U €MKOCTHOW MOLLHOCTHU BbIKMoYaTens S1, BO3MOXHO, noTpebyeTcs 0CTaBuTb
3aMKHYTbIM.

10) HacTtpauBaloT Harpysky Takum obpasom, 4tobbl YCTAHOBUTbL 6anaHC MOLLHOCTEN, TO €CTb YTO-
Obl aKTUBHAsA U PeakTUBHASA MOLUHOCTM Ha BbIX0AE€ Harpy3ku ObinM COOTBETCTBEHHO PaBHbl aKTUBHOM U
peakTMBHOM MOLLHOCTU Ha BbIXOAE UCNbLITYyeMoro oGpasua, noAKno4aemMoro K anekrpopacnpeaenurens-
HOWi ceTu.

Onsi aTOro perynupyror KOMMOHEHTbI HArpy3ku Takum obpasom, 4utobbl AOOPOTHOCTL NapannenbHoro
KOHTYpa ucnblTaTenbHON Harpy3ku Q Obina pasHa Q = 1,0 £ 0,05, BLINONHMB cCReyloOLMe LLaru:

a) OnpenensitoT PE30HAHCHYIO MHAYKTUBHYKO MOLLIHOCTb MO BbIPAXEHUIO:

Q=Q: PB{I:IX~ = 1’OIDE{I:IX~' %

b) Moakntoualor NepeMeHHY0 UHOYKTUBHOCTb Kak NepBbii KOMMNOHEHT uenu Harpy3ku. Ecnu HacTponky
3HAYEHMIN MOLUHOCTU ANA KOMIMOHEHTOB HAarpy3ku BbIMOMHSAIOT C NOMOLLBIO U3MEpPEHUa haKTUIECKUX 3HaUe-
HWUI aKTUBHOW, UHAYKTUBHOM U €MKOCTHON MOLLUHOCTM M BbiKNovaTens S1 octanca 3aMmkHyT (Cm. atan 8), 3a-
MbIKalOT BbIKMo4aTenb S2.

Perynupytot MHAYKTUBHOCTb Takum 00pa3om, 4Tobbl peakTMBHAsA €MKOCTb HA BbIXOAe Harpysku oObina
paBHa Q.

c¢) Moakntovatotr NnepeMEHHYI0 eMKOCTb NapannenbHo MHAYKTUBHOCTU. HacTpanBalor eéMKOCTb Takum 00-
pasom, YToObi HA BbIXOAE HArpy3ku peakTUBHAA MOLLUHOCTL Obina paBHa TPebyemomy 3HAYEHUIO BLIXOAHOW
peakTUBHOM MOLLHOCTU UCNbITYeMOro o6pasua, onpeaeneHHoOMy Ha atane 8).

Q+Q = —Qfx. ®)

d) MoaknioyaloT pe3nucTop W perynupyioT ero ConpoTUBNEHNE Takum 06pa3oM, 4Tobbl noTpebnaemas
LENbIO KOMMOHEHTOB Harpy3ku akTUBHAS MOLLHOCTb 6bina paBHa TpeGyeMOMy 3Ha4eHNIO P, ONpeaeneH-
HOMY Ha artane 5) unu 6).

MpumeyvaHun

1 TpeboBaHUs k 4OGPOTHOCTU OCHOBaHbI Ha 3KCMEPUMEHTASbHBIX JJaHHbIX, MOMYYeHHbIX B ANOHUW Npu 723 un3-
MepeHUsax. 3HaudeHne Q paccynTbIBaNoOCh Kak OTHOLWEHWE [OroBOpHOro notpebnexus (kBT) B ToHMKe U3MepeHuns K ycTa-
HOBNEHHOMY KOMMEHCUPYIOWEMY KOHAEeHcaTopy (kBap), TpebyeMoMy ANA AOCTUXEHUS B 3TON Touke KoadhdpuymeHTa
MOLLHOCTH.

2 ina nonyyeHWs 3safaHHOro 3Ha4eHua o6poTHOCTU Q NpK YCTaHOBKE 3HAYEHWI A KOMMOHEHTOB Harpy3sku AOMKHbI
ObITb yuTeHbl NapasuTHble 3heKThI, BNUAOWME Ha 4OOPOTHOCTL KOHTYpa Harpy3ku (Takoi, HanpuMep, Kak BNUAHUE pe-
rynupyemblx aBToTpaHcopmMaTopos).

Ecnu HacTponky 3Ha4eHuin MOLHOCTU ANSi KOMMOHEHTOB HArpy3ku Ha AAHHOM 3Tane BbINOMHANMU He C
NOMOLLLIO n3MepeHua (pakTu4ecknx 3Ha4eHU akTUBHOMN, MHAYKTUBHOW U €MKOCTHOM MOLLIHOCTU, TO Aanee
BbINOANHAIOT aran 11). B npoTMBHOM Cny4ae cpa3y nepexoasr K BbINOMHEHUIo atana 12).
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11) MNpu nomoLym BbIKNOYaTENa S2 NOAKMIOYAIOT K UCMLITYEMOMY 00pa3sLy Lienb KOMMOHEHTOB Harpy3sku,
chopmupoBaHHyto Ha atane 10).

3amMbIKaloT Bblknovarens S1.

12) BkniovaoT ucnbiTyemblii obpaseu,.

MamepsaioT P Querp W ety (CM. puCyHOK 1).

Y6e>|<,qa|0ch,vqTo 3HaveHua Py, Quor, Wum I,
HUTENbHYIO HAaCTPONKY.

3apayen AaHHOrO atana ABNSETCA NONyYeHWe HyNeBoro 3Ha4eHUsl akTMBHOW M PEaKTUBHOW MOLLHOCTU
AN OCHOBHOW rapMoHukn (50 Tu) Pop, M Qugpy MM HYNIEBOTO 3HAYEHUSI TOKA OCHOBHOW rapMoHuMKN (50 I'u)
| ety Ha BbIKNIO4ATENE CETEBOrO NUTaHUA S1, TO eCTb Co3aaHue ycrosuit GanaHca MOLHOCTEN NpU BbIGPaH-
HOM YCNOBUMN UCNbITAHUNA.

AKTMBHYIO MOLLHOCTb Ha BbIXOA4E UCMbITYyeMOro obpasua, NoAKMIoYaeMoro K anekTpopacnpeaenurenb-
HOW CETU, NOAAEPHMBAIOT HA YPOBHE TpeOyemoro 3HavyeHust PB'?,|X~, onpeaeneHHoro Ha atane 5) unu 6), u Ha-
NPsHKEHUE Ha BXOAle NOCTOSAHHOTO TOKa ucnbITyemoro obpasua U, Ha ypoBHe, ykazaHHOM B Tabnuue 1 ans
OAHHOr0O yCnoBuA UCMbITAHWUN.

Ecnu Heobx0auMO, HACTpauBalOT PE3UCTOP, EMKOCTb U MHAYKTUBHOCTb TakuMm 06pa3oM, uTobbl NOCTo-
AIHHAA COCTaBNAIOWANA OCHOBHON rapmMoHukK Toka (50 'u) /.., Yepes S1 Gbina pasHa 0,0 A B kaxaoi dase ¢
TOYHOCTbIO HE MeHee £ 1 % OT HOMMHANBLHOIO TOKa UCNLITYyeMoro obpasua.

PaBHbI HYIIO. Ecnu 910 He Tak, BbINOMAHAIOT A0NOf-

MpuMedyaHne — HeKoTopble anrOPUTMbl CEKLMOHUPOBAHNS MOMYT HACTOSMBKO MCKa3WUTb TOK OCHOBHOW rapMo-
HWUKW, NpoTeKaloWuii Yepes BelkntovaTens S1, YTo AoCTUXeHWe ToMHOCTU 1 % 1 Gonee B cTaGUNBHOM peXuMe OKaxeTcs
HEBO3MOXHLIM. B 3TOM cnyuae cneayeT BbINOMHUTL OCPeAHEHWe CpefHEKBaAPaTUYHOIO Toka Mo HEKOTOPOMY YUCTy ne-
PUOAOB, 3a KOTOPLIE aMNUTYAA TOKa OCTAETCA NOCTOSIHHOW, U MO HEMY MOTYUYUTb 3HaYEHUE Harpy3ku, COOTBETCTBYIOLee
TaKoMy «CrMOKORHOMY» NepuoAY.

OObI4HO B UCMBbITATENBHON CXEME, YKa3aHHOW Ha pucyHKe 1, Npu pesoHaHce co3aalTca CMHyconaanb-
Hble TOKU. B TUNM4HOM Ccnyvae us-3a STUX rapMOHMK Ha BbIKNOYaTene ceTesoro nuTaHua S1 He yaaertca nony-
YUTb NPU U3MEPEHUAX HYNEBbIE 3HAYEHUA Py, Quary U /ogry- L17 TOTO YTOGbI MONYYUTL HANXYALUMIA BapUAHT
YCnoBuii cpabaTbiBaHWsi CEKLMOHUPYIOLLEN 3aLLMThI, MOXET NOTPeO0oBaTLCA HEOOMbLUAA NOACTPOMKA Nnapame-
TPOB UCTLITATENBHON CXEMbI, 0BYCNOBNEHHAsA MOrPELUHOCTAMM U3MEPUTENBHOTO 060PYAOBaHUS U BIIUSIHUEM
rapMOHUYECKUX COCTaBMSIOLLMX.

B TeueHune Bcero arana 06sA3arenbHO PErMCTPUPYIOT POPMY BOSHBI HAMPSXKEHUSA U TOKa.

13) PaambIKatoT Belkno4aTenb S1 M perucTpupytot Bpems cpabatbiBaHUA tcp.

Bpems cpabaTbiBaHWA paBHO BPEMEHU MexAy pa3MblkaHWeM BbikntoyaTens S1 u Tem MOMEHTOM, Korga
NMepeMEHHbI TOK Ha BbIXOAE UCMbITYEMOro obpasua, NoAKMIOYaeMOro K arnekTpopacnpeaenuTernibHOn CeTu
lg i~ CHN3UTCA 1 CTaBMNU3MPYETCA HA 3HAYEHMM MeHbLUEM, YeM 1 % OT HOMWHANLHOTO 3HAYEHMUS NEPEMEH-
HOro TOKa ANsi 9TOr0 BbIX04A UCMbITYEMOro obpasua, ykasaHHOro U3roToBuTenNem.

OTOT MOMEHT MOXET ObITb TaKXe OnpeAeneH No CurHany 3aBepLUeHUs OTKIOYEHUS B TOM Criyvae, ecnu
MOMEHT, KOrAa BbIXOAHbIE KOHTaKTbl UCNbITYEMOro obpasua 06eCcToueHbl, MOXET ObiTb ONPEeAEneH No 3ToOMYy
CUrHamny ¢ TOYHOCTbIO, HE MEHbLUE, YeM NPW U3MEPEHUN BbIXOAHOIO TOKA UCMBITYEMOro obpasLa.

B MOMeHT pasmbikaHusi BbiknovaTens S1 (Mnu HeNoCpeACTBEHHO nepes pa3mblkaHWe) perncTpupyrot
Mno KpaiiHei Mepe, BCE napameTpbl, NPUBEAEHHbIE B Tabnuue 6, a Takke akTUBHYIO U PEAKTUBHYIKO MOLLHOCTM
Ha BbIXOAE Harpy3ku unu napamerpbl, 4OCTaTOYHbIE AN uX onpeaeneHusa. Gopma BOSHbI HANPSXXEHUSA 1 ToKa
AOMKHa perncTpupoBaTbCsa MO KpaiHeih Mepe 40 MOMEHTa pasMblkaHWs BblknoyaTensa S1 unu nossneHus
CUrHana 3aBepLUEHUsA OTKNIOYEHUS.

MonyyeHHOE 3Ha4YeHUe BpeMeHU cpabaTbiBaHWUs ANs GanaHca MOLWHOCTEN Npu BbIOpaHHOM yCrno-
BWW UCMbITAHMI N 3HAYEHUE NapamMeTPOB, NMPU KOTOPbIX 3aMblkanu BbiknodarTens S1, 3aHOCAT B Tabnuuy,
aHanoruyHyto tabnuue 6. Takxke B Tabnuuy 3aHOCAT hakTuyeckoe 3HayeHne oOpPOTHOCTU Q, ecnu He-
obxoanmo.

Mony4yeHHble HA AaHHOM 3Tane 3HaYeHUsA aKTUBHOW U peakTUBHON MOLLHOCTM Ha BbIXOAE Harpy3ku iB-
nsTcsA 6a30BbIMM 3HAYEHUAMM ANA NPOBEAEHNA NOCNEAYIOLMX STAMNOB UCMLITAHUA P, 6., N Q 545 MPY 3TOM
YCNOBMMW UCMbITAHUIA. X Takke 3aHOCAT B MPOTOKOIN UCMbITAHUNA.

Ecnu aranbl 5)—13) BbINOMAHANN NPU YCNOBUM UCNBITAHWUIA A, TO NEPEXOAAT K BbINOMNHEHUIO aTana 14).

Ecnu Ha aTane 2) BbiIOpaHbl YCNOBUA UCNbITaHUA B unu C, T0 nepexosT K BbIMONHEHMWIO atana 21.

14) PasmMbikaloT BblkntovaTenb S2 u Bbibupatot B Tabnuue 7 oauH U3 BapuaHToB AgucbanaHca MOLLHO-
CTel, NpuBEIEHHbIX B 3aTEMHEHHON YacTu Tabnuubl.
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Tabnuuya 7— [AucbanaHc MOLLHOCTEN ANA YCNOBUSE UCNbITaHW A

V3MeHeHVe aKTUBHOV 1 peakTUBHO MOLLIHOCTW Ha BbIXOAE Harpysku,
% OT 6a30BbIX 3HAYEHWIA aKTVBHOW 1 PEAKTVBHOW MOLLHOCTM Ha BbIXOAE Harpyskv Ans ycrosus A

-10; +10 -5; +10 0; +10 +5; +10 +10; +10
-10; 45 -5; 45 0; +5 +5; +5 +10; +5
-10; 0 -5; 0 +5; 0 +10; 0
-10; -5 -5; -5 0, -5 +5; -5 +10; -5
-10; -10 -5; -10 0; -10 +5; -10 +10; -10
MpumeuaH ne — T[lepBoe YACMO B KaxAolh rpace npeactaBnsieT coboii NPOLEHTHOE M3MEHEHUE aKTUB-

HOWA MOLLHOCTK, BTOPOE YNC/I0 — NPOLEHTHOE U3MEHEHNEe peaKTVIBHOVI MOLLHOCTH.

B Tabnuue 7 M3MeHeHUs aKTUBHOM U peakTUBHON MOLLHOCTM Ha BbIXOAE Harpysku C MOMOXUTEsSbHbIM
3HaKOM COOTBETCTBYIOT Mnepefave 3/IeKTPOIHEPrnn Yepes BbikoyaTenb S1 oT ucneiTyemoro o6pasua B CeTb
(K MICTOYHMKY NUTAHMA NEePEMEHHOr0 TOKa).

15) HactpauBaloT pe3ncTop M OAWH M3 pPeaKTUBHbIX KOMMOHEHTOB Harpysku (EMKOCTb WU WMHAYKTUB-
HOCTb) Tak, 4To6bl 06ecneynTb BblGpPaHHbI/i BapuaHT gucbanaHca MOLLHOCTEN, TO eCTb U3MEHSIT 3Ha4YeHus
PHu® QI (unn Qc) npu 6anaHce MOLWHOCTEN ANA YCNOBUSA UCNbITAHUA A Ha 3HaYeHue, COOTBETCTBYHLLee 3Ha-
YeHUAM BblGpaHHOro BapuaHTa gucbanaHca.

16) 3amblKaloT BbiKYaTenb S2, 3amMblKaldT BblkaoyaTenb S1 1 yb6exaatwTcs, yTo:

- N3MEeHeHMne 3HayeHnin Pcem n Ckem COOTBETCTBYIOT BbiGpaHHOMY BapuaHTy gucbanaHca MOLLHOCTel;

- 3HauyeHne aKTUBHOW MOLLHOCTW Ha BbIXOAE UCMNbITyemMoro obpasua, NoAKAIYaeMoro K afiektpopacnpe-
JenuTenbHOW ceTu, paBHO Tpebyemomy 3HayeHuto PB[X, onpegeneHHomy Ha aTane 5) — makcumasnbHOM
MOLLHOCTW MCMNbITyeMOoro o6pasua Ha 3TOM BbIXO4E;

- 3HaYeHne HanpsXeHus Ha BXo4e NOCTOAHHOrO ToKa McnbiTyemoro obpasua HaxoguTcsa B UHTepBase
75— 100 % oT pabouyero HanpsXeHMs Ha BXo4e MOCTOSAHHOIO TOKa.

Ecnv Heo6xoAnMO, BbINOMHAT AONOMHUTENbHYO HACTPOLKY.

OTKNOHeHne dhakTuyeckux 3HadeHuid Pcem n Ocetm oT TpebyembiX N0 yCNOBUAM AucbanaHca [O/KHO
6bITb He 60nee 1 %.

B TeueHune Bcero atana 06a3aTe/ibHO PErMCTPUPYIOT POPMY BOJIHbI HANPSXXEHUS U TOKa.

17) Pa3mbIkaloT BbikaoyaTenb S1 u peructpupytoT Bpems cpabartbiBaHusa fcp, aHanornyHo atany 13).

MonyyeHHoe 3HayeHMe BpeMeHW cpabaTbiBaHUA U 3HAYEeHME NnapamMeTpoB, NPU KOTOPbIX 3aMblKaniu Bbl-
knoyatens S1, 3aHocAT B Tabnuvyy, aHanornyHy tabnuue 6. Takke B Tabnuuy 3aHOCAT (hakTnyeckoe 3Ha-
YyeHne [O6POTHOCTU Q, ecnn Heob6xoaMMo. POpMy BOMHbI HANPSHXXEHWUS W TOKa cnegyeT perncTtpuposatb Mo
KpaviHeli mepe O MOMeHTa pa3MblKaHWsA BblkaluvaTens S1 uny NosBMIEHWS CUrHana 3aBeplleHns OTKIYe-
HYA.

18) MoBTopsAtOT 3aTanbl 14)— 17) Ana Kaxporo BapuaHta gucbanaHca MOLWHOCTENW M3 3aTEMHEHHOI Ya-
cTn Tabnuubl 7.

19) Ecnn kakoe-nnbo Bpemsa cpabaTbiBaHUA, onpejeneHHoe Ha aTanax 14)—17), 60nblie 3HaYeHus,
onpegeneHHoro npu 6anaHce MOWHOCTEN Ha atane 13), BbINOAHAKT 3Tanbl 14)— 17) gna BapuaHToB Aucba-
naHca MOLHOCTEN M3 He3aTeHeHHON YyacTu Tabnuubl 7.

Ecnn Bpemsa cpabaTtbiBaHMA ANA BCeX BapuMaHTOB gucbanaHca MOLWHOCTEN U3 3aTEMHEHHOM 4acTu Ta-
6/1Lbl 7 He 60NblUe BPEMEHU cpabaTbiBaHUA Npu 6anaHce MOLWLHOCTEW, UCNbITAHUSA NPW YyCN0BUM A cunTarT
BbIMO/IHEHHbIMW.

20) Ecnu oo vcnbiTaHnsa npy ycriosun A He 6bIAN NpoBeAEeHbl UCNbiTaHUsA npu ycnosuax B nwnun C:

- no Tabnuue 1 BbIGUPAKT OAHO U3 HUX UAW TO U3 HUX, NPU KOTOPOM UCMbITaHUE He 6bl10 NpoBefeHo A0
UCMbITAHNA NMPU YCNOBUAX A,

- BbIMOJIHAKT 3Tanbl 6)— 13) nooyepenHO MpU KaxAoM W3 YCA0BWIA ncnbliTaHuii B u C nam npu Tom un3
HUX, NMPU KOTOPOM UCMbITAHWE He 6bI/10 NPOBEAEHO A0 UCMBLITAHWA MPU YCNOBUAX A.

Ecnn o vcnbitaHnsa npu ycnosun A nposefeHbl UcnbiTaHua npu ycnosuax B n C, To 3aBeplialT uc-
NbITAHWA: BbIKKOYAKT UCNbLITYEMbI obpasel, pasmbiKaloT Bbikaw4vaTenb S2 u OTKAYalT UChbITaTe/bHOe
obopypgoBaHue.
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21) PasMbIKaloT BbIKMOYaTenb S2.

HactpauBaioT 0ANH U3 PEaKkTUBHbLIX KOMMOHEHTOB Harpy3ku (EMKOCTb UM MHAYKTUBHOCTb) Takum obpa-
30M, YTOObI 3HaYEHMe PeakTMBHON MOLLHOCTM Ha BbIXOAE Harpy3ku, ycTaHOBNEHHOe Ana 6anaHca MOLLHOCTEN
(stan 13) — GasoBoe 3HaYeHUE Q, g4, MOLLATOBO YMEHBLUMMNOCH UMM YBENUUUIIOCH HA 1 % B COOTBETCTBUM C
Tabnmuen 8 0O 3HaYEHUA, paBHOTO 95 % OT UCXOAHOIO 3HAYEHUS.

Mpu aTOM Nocne Kaxaoro usameHeHust Ha 1 % BbIMONHAT aTanbl 22) n 23).

Tabnuuya 8 — OucbanaHc MOWHOCTEN AN YCNOBUIA UcnblTaHuii B u C

N3MeHeHWe akTUBHON 1 peaKTI/IBHOI?I MOLLHOCTW Ha BbIXoAe Harpysku,
% OT 6a30BbIX 3HAYEHUI aKTUBHON 1 peaKTI/IBHOIZ MOLHOCTU Ha BbIXOAe Harpyskn ana ycnoBusa ncnbITaHWum

0; -1
0, -2

0; -3
0; —4

0;-5

0:1
0;2
0:3
0; 4
0;5

MpumeyaHune — T[lepBoe YNCNO B KaXA0M rpade Npegcrasnsier coGoii NPOLEHTHOe U3MEHEHWe aKTUB-
HOI MOLLHOCTH, BTOPOE YMCII0 — MPOLEHTHOE M3MEHEHWE PEaKTUBHOW MOLLHOCTU.

B Tabnuue 8 nameHeHuss peakTMBHOWM MOLLHOCTU Ha BbIXOAE Harpy3ku G NONIOKUTENbHBIM 3HAKOM COOT-
BETCTBYIOT Nepeaaye aneKTPoIHeprun Yyepes BoiknoyaTens S1 0T ucnbITyeMoro obpasua B CeTb (K UCTOUHUKY
NUTaHUS NEPEMEHHOTO TOKA).

HacTonka napamMeTpoB UCNbITATENBLHON HArPy3Ku Npu ycnoBuu UCNbITaHUn C MOXKET OCYLLECTBNATLCA
C NOMOLLBIO MHBEPTOPA.

22) 3aMblKaloT BbIKNOYaTenb S2, 3ambIKatoT BbiknodaTens S1 1 ybexaarTcs, yTo:

- U3MEHEHNE 3HAYEHNI Pyery, N Query, COOTBETCTBYIOT BLIOPAHHOMY BapuaHTy AncGanaHca MOLLHOCTEN,

- 3HaYeHMe aKTMBHOW MOLLHOCTU Ha BbIXOAE UCMbITYeMOro obpasua, NoAKMIKYaeMOro K anekTpopacnpe-
AenuTenbHOW CETU, paBHO TpeOyeMOoMy 3HaYeHuI0, onpeaeneHHoMy Ha atane 6) AnA AaHHOro ycrnoBus UC-
MbITaHWi (PBE,;D,X~ unm F’Bi,xk);

- 3HAYEHME HaNPSHKEHUA HA BXOAE MOCTOSAHHOIO TOKa MCMbITYEMOro 06pasLa CoOTBETCTBYET TpeboBaHu-
AM Tabnuupl 1 ANsE AAHHOTO YCMOBUS UCMBITAHWIA.

Ecnu Heo6xoaMmOo, BLINMOMHSAIOT AOMOMHUTENBHYIO HACTPOKY.

OTKNoHeHne PakTUYECKNX 3HaYeHNH Pyg, U Query OT TPEGYEMBIX MO YCNOBUAM AncBanaHca AOHKHO
ObITb He Gonee 1 %.

B TeueHune Bcero arana o6a3arenbHO PeErMcTpupyeTcs opmMa BOMHbI HAMPSHKEHUA U TOKA.

23) PasmbikaloT Bbikntovarens S1 n perncTpupyot Bpemsi cpabaTbiBaHus tcp, aHanoru4Ho arany 13).

Mony4yeHHOE 3Ha4YeHWe BpemeHun cpabaTbiBaHUS U 3HAYEHUE napamMeTpoB, NPU KOTOPbIX 3amblKanu Bbl-
kniovarens S1, 3aHocaT B Tabnuuy, aHanorudHyio Tabnuue 6. Takke B Tabnuuy 3aHOCAT (hakTUYECKOE 3Ha-
yeHue JoOPOTHOCTM Q, ecnu HeobxoaumMo. POPMY BOSHbI HAMPSHKEHUA W TOKA CreayeT permcTpupoBarb no
KpanHen mepe 4O MOMEHTa pa3mblKkaHUA BblKNovaTena S1 1 NoABAeHUs curHana 3aBepLUEeHUS OTKITIOUYEHUS.

24) Ecnu npu naMeHeHun Ha 5 % Bpems cpabaTbiBaHUs BCE €LUe pacTeT, MPoAOoImKaloT USMEHATb peak-
TUBHYIO MOLLHOCTb Ha BbIXOAE Harpysku, Kak ykasaHo Ha atane 21), 40 Tex Nop noka Bpems cpabarbiBaHuA
He Ha4HEeT ybbIBaThb.

25) BoeinonHaAwT atanbl 21)—24), U3MEHAS 3HAYEHUE PEeaKTUBHON MOLLUHOCTM HA BbIXOAE HAarpy3ku B
NPOTUBOMONOXHYIO CTOPOHY OT 3HaYeHus, yCTaHOBMNEHHOro ansa 6anaHca moujHocTeln (atan 12) B COOTBET-
CTBUM C Tabnuuen 8.
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26) Ecnu ucnbiTaHust npu Kakom-nubo ycrnoBuu UCNbITaHWi n3 Tabnuubl 1 A, B unu C He npoBefeHs!, TO:

- no Tabnuue 1 BLIGUPAIOT OHO U3 HUX MU TO U3 HUX, NPU KOTOPOM UCTILITAHWE HE ObINO NPOBEAEHO;

BbINOMHSAIOT 3Tanbl 6)—13), ecnu UCNbITaHUA HE NPOBEAEHbLI NPU YCINOBUKU ucnbiTaHui B u/unu C, unu
aTanbl 8)—13), ecnu UCNbITAHUA HE NPOBEAEHbI NMPY YCNOBUKN UCNBITAHUN A.

Ecnu B ucnbityemMom 06pasue npeyCMOTPEH PEXUM Nepeaayvn B pacnpeaenuTenbHYIO SMeKTPUYecKylo
ceTb 3Heprum oT AB, NpoBOAAT 3Tanbl UCNLITAHUIA 2)—26) Takke ANA peXxuma nepegaum aHeprum ot Ab, ¢ uc-
TOYHUKOM MUTAHUS NOCTOSIHHOIO TOKA, MOAKMIOYEHHBIM K COOTBETCTBYIOLLIEMY BbIBOAY UCNbITYeMOro obpasua.

Ecnu npoBefieHbl UCTILITAHWS NPU BCEX YCMOBUSIX UCNbITAHUIN 3 Tabnuuel 1 (ans 06oux pexumoB nepe-
[a4n dHepruum, ecnu ectb PEXUM nepeaaymn sHeprum ot AB), 3aBepLualoT NCNLITAHUSA: BbIKIIOYAIOT UCTILITYe-
Mblii 00pasel, pasmbIKalOT BbIKINIOYATENb S2 1 OTKMIOYAIOT UCNbITaTensHoe obopyaoBaHue.

8 UcnbiTaHMe He3aBMCUMOTO YCTPOIMCTBA OGHApYXeHUs CeKLIMOHUPOBaHUA
(pene)

McnbiTaHusa NPOBOAAT aHANOIMYHO METOAY UCTILITAHMIA MHBEPTOPOB, PACCMOTPEHHOMY B pasaene 7.

Tak e, KaKk U B 7.2, Npu UCNbITAHUSIX CO3AETCSI PE3OHAHCHbIN KOHTYP, KOTOPbIN COrNacyeTcs ¢ BbIXOA0M
(POTOINEKTPUUECKON CUCTEMBI, MOAKIMIOYAEMBIM K pacnpeaenuTenbHOn INeKTPUYECKOn CeTu.

McnbiTaHUA BLINOMHAIOT HA UCMLITATENBHOM CTEHAE, CXeMa KOTOPOoro npuseaeHa Ha pucyHke 2. [ina
NOCTYNMEHUSA 3HEPruM Ha BbIKNoHaTenb S1 CO CTOPOHbI UCTILITYEMOro 06pas3La B UCNLITATENbHOW CXeMe UC-
NONb3yeTCcs OTAENbHbIA NCTOYHMK NMUTAHUS MEPEMEHHOTO TOKA, TPEGOBAaHUA K KOTOPOMY yKa3aHbl B 6.6.

Ecnu ucnbityembiit 0bpasel] BNUSIET HAa BO3MOXHOCTb OBHApY>XEHUA cuTyauum, Tpebylowen cexkuymo-
HUPOBaHUA, NOCPEACTBOM YNpAaBIEHUS UHBEPTOPOM, COEIMHEHHBIM C ANEKTpopacnpeaenuTensHON CeThbIo,
B MCNbITATENbHYIO CXeMY CMeAyeT BKIOYUTbL COOTBETCTBYIOLLYIO (PYHKLMOHAMBHYIO 3aBUCMMOCTbL UCTOYHMKA
NUTaHNUsS NEPEMEHHOTO TOKA HA BXOAE MCMbLITYeMOro obpasua u CBa3b Mexay 3TUM UCTOMHMKOM NMUTaHUS U
UCNbITYEMbIM 06pa3syom.

9 OueHKa pe3ynbLTaTtoB UCNLITAHUN

McnbiTaHHbI 06paseL] CYUTAETCA COOTBETCTBYIOMM TPEGOBAHNAM K BbINOSHEHUIO (PYHKLMN CEKLIMOHM-
POBAHUSA, ECINM B KAX/10M Crly4ae 3apermcTpupoBaHHOE BpeMsi cpabaTbiBaHusa coctasnseT meHee 0,2 c.

10 MpoTtokon ucnbiTaHUN

MpoToKon UcnbITaHuii (CepTUUKAT COOTBETCTBUS) OCPOPMIIAETCA UCNbITATENLHOW Nnaéoparopueii, npo-
BOAMBLUEH UCMbITaHWA, B COOTBETCTBUKN C FOCT MCO/MO3K 17025. NpoTokon ucnblTaHuii (cepTudukar cooT-
BETCTBUSI) AOIDKEH COAEPXKATb Kak MUHUMYM CnefytoLime AaHHbIe:

a) Ha3BaHue JOKYMEHTa;

b) HauMmeHoBaHWe n agpec ucnbiTaTensLHON NabopaTtopun M ykazaHwe Mecrta, rae Obinu npoBeaeHbl Uc-
NbITAHUS;

C) YHUKAIBHYIO MAEHTUMMKALMIO NPOTOKONA Unu ceptudukaTa u Kaxaowm CTpaHuLbl, YETKOE onpeaene-
HWE Lenun NpoToKoNa UCMNbITaHWA;

d) HaMmeHOBaHue u agpec 3akasyuka, korga 910 HeoOXo4MMO;

€) onucaHue npoueaypsl Beibopa 06pasLoB, Korga aTo Heo6xoauMo;

f) Aaty nony4yeHus ucnbiTaHHbix 00pasLoB 1 AaTy(bl) UCNbITAHUI (ECAW OHMW BbIMOSHANUCH);

g) onucaHue u naeHTudukaLuio obpasuoB A0 UCTbITAHUIA, B TOM YMCIe NacropTHbIE AaHHbIE UCTIbITYE-
Moro obpasua, kKak MUHUMYM Te, UTO yKa3saHbl B pasgene 4;

h) xapakTepncTuky n COCTosiHUE 00pPa3LIOB MOCNE UCTILITAHUM;

i) CxeMy ncnbITaTeNbHOrO CTEHAA;

j) naHHble 06 ucnbiTatensHOM 060PYAOBAHMK U M3MEPUTENBHBIX Npubopax, Hanpumep, B Buae Tabnu-
Ubl, aHanorn4Homn Tabnuue 2;

k) onmcaHue ucnonb30BaHHbIX METOAOB UCNLITAHWUIA, AeTanu Npoueayp UCNLITaHWIA, Takne Kak crnocobbl
nony4YeHus 3afaHHbIX YPOBHEN Harpy3ku 1 yCrnoBuiA Ha BbIXOAAaX UCMbLITYEMOro obpasua;

I) onucaHus BCEX OTKITIOHEHWUI, AOMOSHEHUA UITM UCKITIOYEHMI B Npouesypax UCNbITAHURA, a TaKkKe fto-
GyI0 MHYIO UHCPOPMALMIO, OTHOCALLYIOCS K KOHKPETHOMY UCTLITAHUIO, HAMPUMEP, OMMCAHNE YCIOBMUI OKPYKa-
IoLEen cpeapbl;
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M) YCMOBUS UCMbITAHUI U COOTBETCTBYIOLLME PE3YNLTaThl BhINOMHEHWUS 3TANOB UCMLITAHWUNA, yKa3aHHbIe
B 7.2. Mpumep ochopMneHns pe3ynsraToB UCNbITaHMI NpuBeaeH B Tabnuue 6. B npoTokon 3aHocAT dakTuye-
CKME U3MEPEHHbIE 3HAYEHNS;

n) ntobas gononHuTenLHaa nHdopmaums, Tpebyemas B COOTBETCTBUU C CEPTUMUKATOM UCTLITATENbHOMN
opraHusauumu;

0) onpeaeneHne KPUTEpPUA OLIEHKM Mo pasaeny 8, KOTopbIi MCMOoNb3oBarca ANs BbIBOAA 00 yCneLHoCTH
UMW HEYCMELHOCTU UCTbITaHUN;

p) OLEHKY HeonpeaeneHHOCTU (MOrPeLLHOCTM) NOMYYEHHbIX B UCMbITAHUAX PE3ynbTaToB (ecnu Heobxo-
ANMO);

() AOMKHOCTb U NOAMUCL MO0 PABHOLIEHHYIO MAEHTUMKALUIO NULL, OTBEYaIOLUX 38 CoAepXKaHue cep-
TuuKaTa COOTBETCTBUSA /UMM COAEPXKAHME MPOTOKOMA UCNLITAHWI, a Takke AaTy ero nognucaHusi/cocTae-
neHus;

r) NONOXeHne 0 TOM, YTO NOMyYeHHbIe pe3ynbTartbl OTHOCATCA TOMbKO K UCMbITaHHBIM oBpasuam, ecnu
310 HE0BX0aMMO;

S) NOMOXeHWe O TOM, YTO ANSl COXpaHeHus cepTuduKaluu COOTBETCTBUSA U3rOTOBUTENL JOIHKEH COOO-
LaTe U COrmacoBbIBaTh C UCMLITATENLHON naboparopuen u CepTUMULMPYIOLLEN opraHm3aumein Bce npoBo-
AWMbIE UM N3MEHEHUS;

t) nonoXxeHme O TOM, YTO AaHHbI NPOTOKON WUCMLITAHUA HE MOXET OblTb BOCMPOU3BEAEH MHa4Ye Kak
MONHOCTbIO Ge3 MMCbMEHHOTO pa3speLleHns onybnukoBagsLLei ero naboparopuu.

M3roToBuTENb AOMKEH XPaHUTL KOMWIO MPOTOKOMA UCTbITAHWUI B KA4€CTBE CNpaBOYHOIO martepuana.
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Mpunoxenue JA
(cnpaBoyHoe)

CeeneHusi 0 COOTBETCTBUM CChINTOYHbIX HALMOHANBLHLIX U MEXrocyaapCTBEHHbIX CTaHAAPTOB
MeXOyHapoAHLIM U eBPONeiiCKOMY cTaHaapTam,
MCNONb30BaHHbIM B KAY€CTBE CCbUTOYHbIX B MPUMEHEHHOM MeXAYHapOoAHOM cTaHpapTe

Tabnwuya OA1

0603:::%::”0::!::?””0 CteneHb O6osHaqeHne 1 HAaMMEHOBaHWE CCbINIOYHOTO MeXAyHapoaHoro,
MEXroCyAapCTBEHHOM C"raH,qapTa COOTBETCTBUA €BponencKkoro ctaHaapTa
MOCT MCO/MBK 17025—2009 IDT ISO/ IEC 17025:2005 «O6wue TpeboBaHMS K KOMNETEHTHOCTH
ucnbiTaTenbHbIX M KanubpoBoYHbLIX NabopaTtopuit»
MOCT 29322—2014 MOD IEC 60038:2009 «HanpsxeHus ctaHgapTHble o MOK»
(IEC 60038:2009)
FOCT 32144—2013 NEQ EN 50160:2010 «XapakrepucTuku HanpsKeHWa 3NeKTPOIHep-
ru, nogaBaeMoii OT OBLLMX ANEKTPUUIECKUX CUCTEM»
FOCT P 50571.3—2009 MOD IEC 60364-4-41:2005 «Low-voltage electrical installations —
(M3K 60364-4-41:2005) Part 4-41: Protection for safety — Protection against electric
shock»
MOCT P 50571-4-44—2011 MOD IEC 60364-4-44:2007 «3OneKTpOycTaHOBKM HU3KOBOSLTHBIE.
(M3K 60364-4-44:2007) YacTtb 4-44. TpeboaHna no obecneveHunio 6esonacHocTu. 3a-
LMTa OT OTKNOHEHUI HANPSXKEHUA N SNEKTPOMArHUTHLIX MOMEX»
FOCT P MGK 61727—2016 IDT IEC 61727:2004 «Cuctembl hoToanekTpudeckue. MoaknioyeHme
K pacnpegenuTenbHbIM ANEeKTPUHECKUM CETAMY
MpuMmeyvyaHue — B HacToAwWel Tabnuue UCNOMb3OBaHbI Creayiollive YCNoBHbIe 0G03Ha4YEHUS CTENeHU
COOTBETCTBUSA CTaHAaPTOB!
- IDT — npeHTUYHbIe CTaHAapThI;
- MOD — moguduyunpoBaHHbie cTaHgapThl
- NEQ — HesKBUBaneHTHble CTaHAApPThI.
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