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MpeancnoBue

Llenu v npuHumnel ctangapTusauum B Poccuiickoii Peaepaummn yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TexHU4eckoM perynnuposaHumn», a npasuna npuMeHeHns HauuoHanbHbIX
ctangapToB Poccuiickon ®eaepaunm — FOCT P 1.0—2004 «CtangapTtusauma B Poccuickon ®epepavun.
OCHOBHbIE NONOXEHNS»

CBefeHUA o cTaHgapTe

1 PASBPABOTAH ®eaeparnbHbIM rocyaapcTBEHHBIM YHUTAPHBIM Npeanpusituem « HayvHo-ncenegosa-
TenbCKUI MHCTUTYT cTaHAapTusaummn n ynudgpukaummy» (Pryr «HANCY»), deaepansHeiM rocyfapcTBeHHbIM
YHATApHbIM npeanpuatueM «Hay4yHo-uccnenoBaTenbCkUA  WHCTUTYT  aBuauuoHHoro obopyaoBaHusi»
(@ryrn «HANAO»)

2 BHECEH TexHu4yeckum koMuTeTOM No cTanaapTusaumn TK 323 « ABUaLnMoHHas TEXHUKa»

3 YTBEPXIEH W BBEAEH B OEMCTBUE [MMpukasom PeaepanbHOro areHTcTea no TeXHU4YEeCcKomy
perynuposaHuio U metponorni ot 30 Hosbpa 2010 1. Ne 727-cT

4 BBE[AEH BMNEPBbIE

UHbopmayusa 06 usmeHeHUsX K Hacmosiwemy cmaHOapmy rybrukyemcsi 8 exe200Ho usdasaemMom
UHhopMalUOHHOM yKa3zamerie « HauyuoHaibHbie cmaHOapmbi», a MeKcm U3MeHeHUl U riofnpasoK — 8 exeme-
CSIYHO Uu3dasaeMbix UHGOpMaUUOHHbIX yKasamerisix « HayuoHanbHbie cmaHdapmei». B criyyae riepecmompa
(3aMeHbl) Unu ommMeHbl Hacmosieao cmaHO0apma coomeemcemaeyioujee yeedomneHue 6ydem onybrnukogaHo
8 eXXxeMecCsiYHO uszdasaeMoM UHpOpMaUUOHHOM yKa3amerie «MHghopmayuoHHble cmaHlapmbly. Coomeem-
cmaeyiowasi UHhopMayusi, yeeOOMITeHUsT U MEeKCmbI pasMeu,alomesl makxe e UHGhopMayUuoHHoU cucmeme
obuezo none308aHuUA — Ha oghuyuansHoM calime @edepanbHo20 azeHMemea o MexHU4eCKoMy pezynupo-
8aHU U mempoJsioauu 8 cemu VlumepHem
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HacTosAwuit ctaHgapT He MOXET 6bITb NOMHOCTLIO UM YaCTUYHO BOCNPOU3BeAeH, TUPaXKUPOBaH U pac-
npocTpaHeH B kayecTBe 0hnUMansHOro u3aaHna 6es paspelweHus deagepansHOro areHTCTBa Nno TeXHUYECKo-
MY perynmpoBaHmio U MeTPOSIorim
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HAUMWOHANBbHBIA CTAHAAPT POCCUUCKOWNW @SGEOEPALMUMU

CUCTEMbI 3NEKTPOCHABXEHUA CAMOIJETOB U BEPTONETOB
O6wue Tpe6oBaHUA N HOPMbI KaueCTBa INEKTPOIHepPruu

Electric power supply systems of airplanes and helicopters.
General requirements and norms of quality of electric energy

DaTta BBegeHnsa — 2011—01—01

1 O6nactb NpUMeHeHunA

HacToswmia ctaHgapT pacnpocTpaHsaeTca Ha CUCTEMBbI 3IEKTPOCHABKEHNs1 CaMoNeToB U BEPTONeToB U
ycTaHaBnuMeaeT o6Lme TpeboBaHus k 6opToBOMY 060pyA0BaHUI0 M HOPMbI KAYECTBA 3NEKTPOIHEPTUM Ha BXOA-
HbIX BbIBOAAX 060pyA0BaHUS (MPUEMHUKOB 3MEKTPO3HEPrun).

HacToswumia ctaHaapT He pacnpocTpaHsaeTcs Ha 3NeKTpoMarHUTHbLIEe MOMeXH.

2 HopmaTMBHbIE CCbISIKN

B HacTosiLeM cTaHAapTe UCMOoMb30BaHbl HOPMATUBHBIE CChISIKU Ha creylowme cTaHaapThl:

FOCT 19838—82 XapakTepucTuka KOHTPONEenpUrogqHoOCT! U3fenuin aBuaLoHHoN TexHuku. MNpasuna
N3noxeHns 1 ocpopmneHust

FOCT 23875—88 KavecTBO anekTpu4eckon sHepruu. TepMnHebl U onpeaeneHns

MpumeyaHwue — Npu NONb30BaHUN HACTOALWMNM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AEUCTBUE CCbINOY-
HbIX CTaHZapTOB B MH(OPMaUMOHHON cucTeme oOWero nonb3oBaHus — Ha oduumanbHom caite PegepanbHoro
areHTCTBa N0 TEXHUYECKOMY PeryrnmpoBaHuto U MeTpororum B ceTu IHTEpHeT Unmn No exeroaHo nagasaeMomy MHopma-
LMOHHOMY yka3aTento « HaumoHarnbHble cTaHgapTbl», KOTOPbIM ONy6rMKOBaH Mo COCTOSHWIO Ha 1 AHBaps TEKyLLero roaa, n
Nno COOTBETCTBYIOLLMM EXEMECSYHO n3aaBaeMbiM MHCPOPMaLVOHHBIM yKasaTensam, onyGnMkoBaHHbLIM B TEKYLLEM rofy.
Ecnv ccbinoYHbIvi cTaHAapT 3aMeHeH (M3MEeHeH), TO NPMW NOSIb30BaHWMM HACTOALLMM CTaHAapToOM cneayeT PyKOBOACTBO-
BaTbCs 3aMEHSIIOWMM (M3MEeHEHHbIM) CTangapToM. Ecrnn cCbinoYHbIi cTaHgapT OTMeHeEH 6e3 3ameHbl, TO NONOXeHWe, B
KOTOPOM AaHa CCblIiKa Ha Hero, NpuMmeHsAeTCA B YacTu, He 3anarMBa|ou.|,e17| 3TY CCbINKY.

3 TepMuHbI 1 onpeneneHns

B HacTosilweMm cTaHgapTe npumMeHeHbl TepMUHBI U onpeaenenus no FTOCT 23875, a Takke criegytowme
TePMUHBI C COOTBETCTBYHOLLUMMUK onpeaeneHusmMu;

3.1 cucrema anekTpocHaGxeHus; COC: Cuctema camoneTta unu BeptoneTta, obecnevymsarollas
anekTponuTaHne 6opToBOro 06opPYAOBaHUSA UMK arperaTos, NOTPEONAOWMX 3MEKTPOIHEPTNIO (MPUEMHUKOB
3NEKTPO3HEepPrun), U COCTOsLAss M3 CUCTEM FEeHepupoBaHUs UNIW/uM npeobpas3oBaHUA U CUCTEMBI pac-
npeaeneHnst 2NeKTpoaHeprn.

MpumevaHwunsn

1 OCHOBHY0 3HEprunto 0TbmpatoT OT reHepaToOPOR, NPUBOAUMBIX BO BpalLeHWe OT ABuUratesisi camoneTta (BepToneTta)
WNY BCNOMOraTernbHON CUMOBOW YCTAHOBKM.

2 AapviiHyto sHepruio obecrneumBaloT akkyMynsATOPHbIMY BaTapesmn, 0oT6OPOM CXaToro Bosgyxa oT ABUraTens,
HEe3aBUCHMMbIMU UCTOYHMKAMU SNEKTPOIHEPIUU: FeHepaTopamm ¢ rMaponpuBoAOM U CNPVBOAOM OT TypGUHbI, BbiNyckae-
MOV B MOTOK BCTPEYHOIO BO3AYyXa, AOMONHUTENbHbLIM FeHEPaTOpPOM, YCTaHOBIEHHbIM Ha ABUraTtene.

3 OcHoBHas aHeprus MoxeT ObiTb co3gaHa anbTePHATUBHbLIM UCTOUHUMKOM 3HEPrvuv, He CBSI3aHHbIM C ABUraTernem
camonerTa.

W3panue opmumansHoe
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3.2 cuctema reHepupoBaHuUA: COBOKYNMHOCTb UCTOYHUKOB Mnn npeocbpasoBaTteneil aMeKTposHeprum
(reHepaTopoB, NpeobpasoBaTeNbHbIX YCTAHOBOK poda TOKa U BeMUYMHBI HanpsbkeHWUsl, akkyMynsitopos),
YCTPOWCTB CTabunmnaaLnm X HanpsXKeHW 1 4acToT, yCTPONCTB NapannefibHon paboThbl, 3aWuThbl, yrpasneHus
N KOHTPONSsI, KoTopble obecneyunBatoT NPON3BOACTBO AM1EKTPOIHEPTMN U NOAAEpXKaHNe ee XapaKTepUCTUK B
3adaHHbIX Npedenax B ToUYKax PerynmpoBaHns npun Bcex pexmnmax paboTel CUCTEMBI.

3.3 cucrema pacnpepeneHus: COBOKYNHOCTb YCTPOWCTB, Nepeaarolux 3feKTpO3HEPruio 0T UICTOYHU-
KOB CUCTEeMbl reHepupoBaHnsa K pacnpegenntenibHblM YCTPOWCTBaM U 0T pacnpeaenarenbHbIX YCTPOUCTB K
NPUEeMHUKaM SMIEKTPOSHEPTUN.

MpumeyaHune— Cucrema pacnpeaeneHusi anekTpoaHeprum obecneynBaeT Ha BbIBOAAX NMPUEMHUKOB Xapak-
TEPUCTUKW SNEKTPOSHEPIUW B 3aJaHHbIX Npeaenax (eCnm B TOYKax PerynupoBaHnsa OHU HaxodsaTca B Npeaenax, 3afaHHbIX
Ons CUCTEMbI FreHepVPOBaHUST), OCYLLECTBINEHUE HEOOXOANMbIX KOMMYTaLMIA, pe3ePBUPOBaHNE AMEKTPONUTaHUS NPUEMHU-
KOB Y 3aLWUTy OT NOBPEXAEHUI CUCTEMbI pacrpeaerneHums.

3.4 KaHan cucteMbl ANEKTPocHabxeHusa: Cuctema nnm ee YacTb, BKIIOYAOLWAs UCTOYHUK 31EKTPO3-
Heprum 1 akkyMynsiTopHyto 6aTapeto 4N KaHana NocTOSAHHOro Toka, annapaTypy ynpaBneHUs U ero 3alluThl,
YacTb CUCTEMbI pacnpeaeneHns 3M1eKTPOSHeprum, CBA3aHHY ¢ 3TUM MCTOYHMKOM Mpu pasaenbHon pabote.

3.5 nepBUYHasA cucTteMa aneKTpocHabxeHuna: Cucrtema, reHepaTopbl KOTOPOW NPUBOASITCS BO Bpa-
LLieHWe MapLUeBbIMU ABUraTENsIMU caMoreTa, PeayKTopoM HeCyLLiero BUHTa BepTosieTa unymBcrnoMoratensHon
CUMNOBOW YCTaHOBKOMN.

3.6 BTOpUYHas cucTeMa anekTpocHabxeHus: Cuctema, nutaemas ot nepeudHon COC npeobpasyto-
LMK YCTPONCTBAMU, BXOAALLMMU BO BTOopU4HYto COC.

3.7 HopmanbHa#sA paboTa cucTeMbl AreKTpPocHabxeHUA: Pexum paboTbl, NPy KOTOPOM HOPManbHO
hbyHKUMOHMPYIOT anemeHTbl COC, o6ecnevmBaiolne anekTponuTaHmeM Bce MPUEMHUKU, U NPOBOAAT onepa-
umn, Heobxoanmele 4Ns BLINOMHEHWS NOMeTa Ha BCex ero atanax.

MpumeyaHue— lpumepamu BbINOMHAEMbIX MPU 3TOM ONepaumnn SABNSAIOTCH BKITIOYEHUE U BbIKITIOYEHWE Npu-
€MHVKOB 3MNEKTPOSHEPrun, M3aMeHeHne 0GOPOTOB ABUraTenew, NepeknioveHmne U CMHXPOHU3aLUUs LWWH, BKITIOYEHNE reHepa-
TOPOB Ha mapannenbHyto paboty. Takme onepauum MoryT GbiTe BbINONMHEHbI B Nio6oe Bpemsi Npy NoarotoBke camoneta
(BepToneTa) K NoneTy, Npy B3neTe, B NoneTe, Npy nocagke v pynexke 6e3 orpaHnyeHWii konuyectsa onepaumwi.

3.8 yacTM4Hasa paboTa cucTeMbl aNeKTpocHabxkeHUnA: Pexum paboTbl B nonete, npu kotopom CI3C
He B COCTOSIHWN 0TAaBaTb HE0BX04MMYO MOLLHOCTb, BCNEeACTBUE Yero MponcxoauT OTKMIOYeHNE YacTn npuem-
HWKOB 3N1EKTPO3HEPT N U NPOLACIKAETCH NUTaHNe ocTanbHbIX MPUEMHUKOB OT OCTaBLUMXCA NCNPaBHBIX NCTOY-
HWKOB SMEKTPO3HEPrun, YCTaHOBMEHHBIX Ha MaplieBbIX ABUraTensax camoneTta (BepToneTta) unu Ha
BCMoMoraTesibHOM CUNOBOI YCTaHOBKeE.

3.9 aBapwuiiHasa pa6oTa cucTeMbl 3NeKTPoCcHabXXeHUA: Pexum paboTel B MoneTe NpuoTkasasLLunMX Unv
OTKIMOYEHHbIX NEPBUYHBIX UCTOUHMKAX 2M1EKTPO3HEePruM, yCTaHOBNEHHbIX Ha MapLUeBbIX ABUraTenax u BCno-
MoraTebHON CUNOBOW yCTaHOBKe, KOrAa NpOoNCXoAUT Nepexo Ha 3/1eKTponMTaHne oT aBapuiHbIX UCTOYHUKOB
3MEKTPO3HEPTUN.

3.10 HeHopManbHas paboTa cucTeMbl ANIeKTPOCHabXeHUA: Pexnm paboThl Npy BHE3anHOW noTepe
WK YXyALWeHUN yNpaBieHUs CUCTEMON 3MeKTPOCHabXeHUs.

MpumedvaHus

1 HenopmanbHasi pabota — peakoe criyqaiiHoe siBrieHne, BO3HUKAIOLWee N3-3a 0TKka3a 4acTh UCTOYHUKOB SNeKTpo-
3HEpruM UNy annaparypbl ynpasrneHns, KOPOTKOrO 3aMbIKaHWsA B CUCTEME.

2 Takas pabota moxeT 6bITb B ONeTe, B NpoLecce NOAroTOBKM UMW HE BO3HUKATHL 38 BeCb CPOK cnyx6bl camoneTa
(BepTonera).

3 KpatkoBpemeHHan HeHopMmanbHasi paboTa npekpalLaeTcsi Npy BOCCTaHOBMNEHUW HOpMarbHOMN paboTsl, nepexo-
OWT B aBapuiiHyto paboTy unv B AnUTeNbHYI0 HEHOPManbHyo paboTy.

3.11 paboTa npu aNekTpUUYeCKOM 3anycke aBuagBuUraTens: AnekTpuyecknin 3anyck asmagsurarens
WIX BCTIOMOraTebHOM CUMOBOM YCTaHOBKM ABMsieTCA cnelnanbHbIM BUAOM HopManbsHoi pabotel CIC, npu
KOTOPOI HanpsbkeHWe MOXeT BbIXOAWTb 3@ HOpMarnbHble Npedenbl BCNeAcTBME BLICOKOro noTpebneHus
3NEKTPO3HEPTUN.

3.12 onepauus nepeknoveHUN; nepeknodeHune: Onepaunen nepeknoveHUa ABMIAETCA nepexos
CO3C cnuTaHns 0T 04HUX UCTOYHMKOB 3M1IEKTPO3HEPrUU Ha Apyrue, BKIovas nepexodbl C NUTaHWUA N Ha nuTa-
HWe OT BHELUHNX NCTOYHUNKOB.
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MpumevaHusn

1 lMepekntoveHrne MOXeT NPOUCXOAUTL C NepepbIBOM unu 6e3 nepepbiBa NMTAHNA NOTPEGNAIOWEro 3MeKTPo3Hep-
o 060pyaoBaHus.

2 [ns 6ecnpepbiBHOrO NEPEKIIOHEHUSI UCTOYHMKOB NEPEMEHHOro Toka Heo6xoanMa nx npeaeapuTenbHas CUHXPO-
HU3auus.

3.13 ycTaHOBMBLUUICA peXuM paboTbl: Pexxum paBoTbl, NPpK KOTOPOM HOPManbHbIe XapaKTepucTUKu
3NEKTPOIHEPIUN He BLIXOAAT 3a Npederibl AoNYCTUMBIX OTKIIOHEHWI B TEYEHWE NPOM3BONBHOrO Nepuoaa Bpe-
MeHMU.

MpumevaHwusn

1 YcTaHoBMBLIMICS pPexXUM paboTbl CUCTEMbI UMEET MECTO NPU NOCTOSIHHOW Harpy3ke Unu Npw cny4anHbIX Nnae-
HbIX, CTYNEeHYaTbIX U UMMNYbCHO-NEePUOANYECKUX Harpy3kax, aMnnuTygHoe 3HaveHne ToKa KOTOpLIX B UMNyrbce He 6onee
7 % HOMMWHaIIBHOIO aMNIMTYAHOrO 3HAYEH WS TOKa KaHana (MCTOUYHUKA ), B UBMEHEHUSIX HaCcTOTbl BPALLEHNSA reHepaTopoB He
6onee yem Ha 1 % B 1 ¢ unu B konebaHnAX 3Tol YacToThl He Gonee Yem Ha 0,2 % HOMUHANBHOTO 3HAYEHUNA C NEPUOAOM
6onee 0,33 c.

2 B ycTaHOBMBLIMIACS peXrM paboTbl MOTyT ObITh BKITIOUEHBI NEPEXOAHBIE NPOLECCH C MEHLLWWMN OTKITOHEHUSIMY
XapaKTepPUCTUK, YEM OTKITOHEHUS], YCTAHOBMNEHHbIE AN HOPMAanbHOWM paboTbl.

3.14 nMnynbcHo-Nepuoamnyeckas Harpy3ska: Harpyska, nepuoguyeckmn nnasHoO UM CTyneH4yaTo usme-
HsiloLascs Yepes paBHble MHTepBarbl BpeMeHu ¢ yactoton 0,5 ... 400,0 My U ckBaxHOCTLIO Bonee 1.

3.15 cKBaXHOCTb: OTHOLUEHWNE Nepuoaa UMNYNbCOB K ANMUTENBHOCTU UMNYNbCa.

3.16 BHELUHMN UCTOUYHUK: BHELLIHUM NUCTOYHUKOM CHUTAIOT UCTOYHUK 3NEKTPO3IHEPIUU, YCTAHOBIIEHHbLIN
Ha 3emrie unu Ha 6opTy kopabnsa u NCNonb3yeMeli AN obecneyeHns anNeKTPoNUTaHUA CUCTEMbI pacnpeaerne-
HWs1 3NeKTPO3Heprun camoneTa (BeproneTa).

3.17 Touka perynupoBaHus: MecTo NpucoeauHEHNs U3MepUTENbHbIX Lenen perynatoposB Hanps-
KEHWSI.

Mpwumeuyatu e— MpunogknoyeHnn K GOPTOBON IMEKTPOCETU HA3EMHOIO UCTOYHMKA SNEKTPONUTAHUS 3a TOUKY
perynmpoBaHuns Ha3eMHOTO PErynMPYEMOro MCTOYHUKA NPUHUMAIOT GOPTOBOM 3NEKTPUYECKUI COeanNHNTESb a3POAPOMHOIO
nMTaHus.

3.18 aBapUWHbIN UCTOUYHUK: ICTOYHVK 3N1EKTPO3HEPIUK, HE 3aBUCALLMIA OT paboTbl NEPBUYHBIX UCTOY-
HWKOB, YCTaHOBMNEHHbBIX HAa MapLUeBbIX ABUraTenax, BCnoMmoraTenbHOW CUNOBON YCTaHOBKE, PeayKTope Hecy-
LLiero BMHTa BepToneTa.

MpuMeYaHwue— ABapuiiHbIii MICTOYHUK UCNONBL3YIOT B NOMETE NPY OTKA3aBLUMX UIM/M OTKNIOYEHHBIX NEPBUY-
HbIX UCTOYHMKaX ANs NMTaHWS NPUEMHUKOB 3NEKTPOIHEPTUM NEPBOI KaTeropum.

3.19 nepepbiB anekTponuTaHuAa: UHTepBan BpeMeHn, NpeBbilaowmii 1 Mc, B Te4eHne KOTOporo B
YCTaHOBMBLUMXCA U/MNN NEepexoaHbIX PeXnuMax HanpsxeHne u/unu YactoTa BbIXOAAT 3a AonyckaeMble Ans
HopmanbHol paboTbl COC npeaensi.

3.20 pasHocTb (caBwur) ha3 HanpskeHUH: PasHocTb has HanpsXKeHW, paBHasa PasHOCTU B 3MEKTPU-
YecKux rpagycax Mexay OCHOBHBIMU COCTaBAsOWMMN NoBbIX ABYX ha3HbIX HANPSPKEHWIA, B3ATOM NO nocneao-
BaTemNbHbIM NepecevYeHns M UMU HYJIEBOrO YPOBHS B HANpaBneHUA OT OTpULATENbHOTO K NONOXUTENBbHOMY
3HayYeHuto.

3.21 cneKTp UckaxeHust: CnekTp NckakeHUs HanpskeHUs NepeMeHHOro UM NOCTOSIHHOTO ToKa (Nyrb-
cauust), onpeaensaoLwni UCKaXKeHUe B BUAE 3HAYEHUIA aMNANTYA KaXKA0W U3 ero 4acTOTHBIX COCTaBNAOLLIMX.

MpuMeyaHne— B CNeKTp UCKAXEHWS BKNIOYAIOTCA KOMMNOHEHTBI, BO3HWKAOLWLME NPW aMnnnTyaHON Unu Yac-
TOTHON MOAYNALMM, A TAKKE FAPMOHUYHBIE U HErAPMOHUUHbIE COCTaBNsIoWMe POPMbI KPMBOIA.

3.22 cKopoCTb U3MeHEeHUs YacToTbl: CKOPOCTb U3MEHEHUsI YacTOThl, paBHas OTHOLUEHWIO aBCcontoT-
HOW pa3HOCTU YacToT 3a pac4eTHLIN Nepuoa BpeMeHU K ANNTENbHOCTU pacveTHOro nepuoaa speMenn, lNu/c.

3.23 yxop vacTtoTbl: MeaneHHoe cry4anHoe UsmeHeHue perynupyemMoro ypoBHs 4acToThl B npeaenax
OOMNYCKOB Ans yCTaHOBUBLUErocA pexxuma pabotel COC, BO3HUKaloLWee nog BAnAHUEM OKpyXatowen cpeabl Ha
annapartypy cucTembl U U3Hoca NPUBOAOB reHepaTopos.

3.24 mowHoOCTb cUcTeMbl: CyMmmMa HOMUHamMbHBLIX MOLLHOCTEN ee UCTOYHUKOB, BbipabaTbiBatoLymx
3NEKTPO3HEepruo 0AHOro Buaa.

3.25 HopmanbHan gnuTenbHas Harpyska: Harpyska, uMetoLLan MHAYKTUBHBINA XapakTep B AguanasoHe
oT 10 % o 100 % mowHocTu kaHana npu koadpuuneHte mowHocTn 0,8 ... 1,0 unnu ot 10 % Ao 30 % moLuHocTH
KaHana npu koadduuneHTte mowHoctn 0,5 ... 1,0.

3.26 HopManbHaA KpaTKkoBpeMeHHasn Harpyska: Harpyska, umeiowasa MHAYKTUBHBIA XapakTep B Aua-
nasoHe oT 100 % o 150 % mowHocTM kaHana npu koadduumneHte mowHoctn 0,8 ... 1,0.
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4 O6wwme Tpe6oBaHUA

4.1 Knaccudukauus cucteM aneKTpocHabxeHust

Ha camoneTax (BepTonetax) gonyckaetcs npumeHeHne CI3C vyeTbipeX TUMoB:

- nepeMeHHOro Toka NnocTosiHHOM YacToThl 400 Mu;

- nepeMeHHOro Toka nepemMeHHon YactoTbl oT 360 go 800 INy;

- nocTosiHHoro Toka 27 n 270 B.

4.2 HasHauyeHue cucTeM aNeKTpocHabxeHUn

C3OC camoneta (BepToneTta) MpuU 3Kchyatauum B COOTBETCTBUM C TEXHUYECKUMU YCMOBUSIMU
(panee — TY)Ha COC v npu nUTaHUM OT 6OPTOBLIX UMW BHELLIHUX UCTOUYHUKOB I0SDKHBI 0BecnevmBaTh Ha BXO-
HbIX BbIBOAAX NPUEMHUKOB KAYECTBO 3NIEKTPOSHEPT A, COOTBETCTBYIOLLIEE MOSIOKEHUAM HACTOSALLEro cTaHaap-
Ta npuv Bcex ycrnosusx paboTel CIC.

4.3 XapaKTepuUCTUKU UCTOYHUKOB 3/1IEKTPO3HEprum

4.3.1 XapakTepucTuKL 3NEKTPOIHEPrnN, U3MEpPEHHbIE Ha BEIXOAHbIX BbIBOAAX HEperynupyembix Unu B
TOYKaXxX peryrimpoBaHus peryrmpyemMbiX ICTOHMHNKOB 3M1eKTPO3HEPrn, AOIDKHBI HAXOAUTLCA B Npeaenax, ycra-
HOBJEHHBIX B TEXHUYECKOM 3agaHuu (danee — T3) unun TY Ha cucTeMy reHepvpoBaHus (KaHan reHepupoBa-
HWSI UITN UICTOYHUK 3NeKTPO3HEPrumn).

4.3.2 XapakTepUCTUKN 3NEKTPOIHEPTNN Ha BXOAHbIX BbIBOAAX NPUEMHUKOB, NpuBeAeHHbIe B HACTOS-
LLeM cTaHaapTe, Npu cobnogeHun 4.3.1 4omkHbl 6bITb 06ecneyYeHbl CUCTEMO pacnpeaeneHns u ycTpoucTea-
MU yripaBneHus 1 3aLnTbl UCTOYHUKOB 3IEKTPO3HEPTUN.

4.4 YnpaBneHue U 3aliuTa

YCTpoiCcTBa ynpaBneHus U 3aLuT bl UICTOYHUKOB, UX MYCKOPEerynpyHoLLiei annapaTtypsbl, 35IEMEHTOB CUC-
TeMbl pacnpeaeneHust N NPUeMHUKOB 3MeKTPOIHEPTMN AOMKHBI GbITb TaKUMU, YTODLI BbIXOA U3 CTPOA No6oro
WCTOYHUKA, ero annapaTyphbl, 3/IeMeHTa CUCTEMbI pacnpeseneHnsa UM NPUeMHUKa U UX OTKIIIYEHNe OT CUCTe-
Mbl He MOTTIN BbI3BaTb OTKITOHEHMWS XapakTepUCTUK SNIEKTPO3HEPTUMN Ha SNIEMEHTaX CUCTEMBI pacnpeaeneHuns,
He coefMHEHHbIX HENMOCPEACTBEHHO C BbiWEALNM 13 CTPOSI UICTOYHUKOM, ero annapaTtypoi unn 31eMeHToM
cucTeMbl pacnpegeneHus 3a gonyckaemMble npedens!, NpUBeAeHHbIe B HAacTOsWEM cTaHAapTe Ana Hopmarnb-
HOW paboTbl. YCTpPOWCTBA 3alWMTbl AOMKHbI (PYHKUMOHMPOBATL HE3aBUCUMO OT yMpasAAowWero u
perynupytoLlero obopyaoBaHus.

4.5 BHellHUe UCTOYHUKN 3NeKTPO3IHEPrumn

BHeLUHME UCTOYHUKM AO0MKHBbI MOCTAaBATL AMEKTPOSHEPIUIO C XapaKTepUCTUKaMu Ha BXOAHBIX BbIBOAAX
NPUEMHUKOB, NpMBeAEHHBIMMW B HACTOALLEM cTaHAapTe. [Ana Toro, 4To6bl AONYCTUTL B yCTaHOBMUBLUMXCS YCI0-
BMSIX NaeHne HanpsKeHUst MeXay areKTpUuYeckum coeauHNTenem BHeLHero 3neKTponuTaHust u BXOAHbIMU
BblBOZaMM NoTpebnstowero 06opyaoBaHusl, HANPSHKEHUA Ha SNEKTPUYECKOM CoeanHUTENe A0KHbI 6biTb Npu
cucteme:

- nepemeHHoro Toka oT— 113 go 118 B;

- NOCTosIHHOro Toka— 27 B o127 00 29,4 B;

- noctosiHHoro Toka— 270 B o1 260 oo 280 B.

4.6 KoHTponenpurogHocTb

Cuctembl 3neKTpocHabXeHUs OOMKHbI ObiTb KOHTPONENPUrogHbl. XapakTepucTUku KOHTPONenpuroa-
HocTuonpeaensioT no FOCT 19838.

5 Tpe6oBaHMsA K Ka4eCTBY 3NEKTPO3HEepPrum

5.1 XapakTepuUCTUKU INEeKTPO3IHEPIrMU NepeMeHHOro Toka

5.1.1 Tunbl cucTeM NnepeMeHHOro ToKa U UX coeAUHeHUA

5.1.1.1 Cuctembl TpexdasHoro nepemMmeHHOro Toka AorkHbl o6ecneunBaTh kak TpexdasHoe, Tak  ogHo-
asHoe anekTponuTaHne ¢ HoOMUHarbHbBIM HanpsbkeHueM 115/200 B U HOMUHaNBHON NOCTOSIHHON YacTOTON
400 "'y nnn nepemeHHon yactoton 360 ... 800 M.

[onyckaeTca NpUMeHeHWe CUCTEM MNEepPeMEHHOro Toka ¢ ABOWHBIM HOMWHaNbHBIM HanpsbkeHUeMm
230/400 B noctosiHHoM YacToTbl 400 My Mnu nepeMeHHo YacToTbl 360 ... 800 INu.

5.1.1.2 ®opma KpUBOI HANPSKEHUS AOIPKHA ObITb CUHYCOMAANBHON C HOMUHAMBHBLIMU HAMPSXKEHUSIMU U
yacTtotamu, cooTBeTcTBYIoWmMMn 5.1.1.1.

5.1.1.3 Cucrtembl TpexdazHOro NnepeMeHHOro Toka AoMKHbI ObiTb coeANHEHBI B 3BE3AY C 3a3eMITeHHON
HewTtpanbto (N).

4
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5.1.1.4 MocneposaTtenbHocTb pas COC gomkHa 661Tb A—B—C. BpalleHue ¢as A0ImKHO NPoMCcXoanTb
NPOTMB YaCcoBOWN CTPenkK (NONMOXUTENLHOE), Kak NokaszaHo Ha pucyHke 1. Npoeogka camoneTa (BepToneTa)u
BbIBObI 060PpYAOBaHUA AOMHKHBI MApKMPOBATLCA COOTBETCTBEHHO A, B, C.

OcHoBHas cocTaBnsioLLan // ~ Caosur cdasHoro
asHoro HanpsokeHus | < HanpsbkeHus
/
/ \
! |
‘\ ;
\ /
C /B
/

\\

s
\\\ — e = “
Hanpasnexve \7/

BpalleHust ¢as (nonoxurensHoe)

PucyHok 1 — Caeur u nocnegoBaTenbHOCTb hasHbiX HANPSHKEHNIA B TpexdasHow cucteme anekTpocHabxeHnns

5.1.2 UcTOMHUKU NEpEeMeHHOro Toka

MepBuYHLIE U BTOPUYHBIE UCTOUYHUKM NEPEMEHHOMO ToKa AOMMKHBI 06ecneymBaTh yCTaHOBMBLUNECSH HOP-
ManbHble paboune xapakTe pUCTUKA NepeMeHHOTo Toka NocToAHHonYacToThl 400 'L, ycTaHOBNEHHbIE B Tabnu-
ue 1, UnNn nepeMeHHoN 4acToThl, yCTaHOBIEHHbIE B Tabnuue 2, npu:

- HebBanaHce Harpy3ok das 4o 15 % HoMnHanbHOW MOLWHOCTN hasbl;

- UMNYNbCHO-NepUoaNYeCcKoi CocTaBnsioLLen Harpyskn ¢ cos ¢ = 0,95 n umnynbcom Toka Ao 7 % HoMu-
HanbHOro 3HavYeHUA Toka cpasbl;

- TpexdpasHoi AByXMnonynepuogHon TpaHCcopMaToOpPHO-BEINPAMUTENLHON Harpyske 4o 25 % HoMu-
HaNbHON MOLLHOCT M UCTOYHMKA NEPEMEHHOMO TOKa NPU BTOPUHHON CUCTEME MOCTOSAHHOIO Toka 27 B.

Ons BEINPAMUTENBHBIX YCTPOUCTB cucTeMbl 270 B fgonyckaeTca nsmeHeHne MOLLIHOCTU BbINPAMUTENA Mo
pesynbTaTam uccnegoBaHun.

Tab6nuua 1— HopmaneHble pabovne xapakTepucTMKM CUCTEM NEPEMEHHOIO TOKa € NOCTOAHHON YacToTon 400 My

Honyctumoe 3HaveHue
HavmeHoBaHue xapakTepucTuku
XapaKTepucTUKU

YcTaHOBMBLUASICS XapakTepueTrka:

- tbasHoe HanpsbkeHue, B OT1 108 no 118

- HeBGanaHc HanpsikeHui, B, He Gonee 3

- MOAynsiuMs HanpshkeHus, B, He Gonee 2,5

- COBUT hasHbIX HaNPsKEHWN OT1 116° po 124°

- KO3MMDULMEHT NCKAXKEHWST AN NEePBUYHBIX UCTOUYHWMKOB NMUTaHUS NPW NTMHENHON CUM-
MeTPWYHON Harpy3ake, He bonee: 0,05

- KO3hDULMEHT UCKaXKEHUS ANSI NEPBUYHBIX U BTOPUYHBIX MCTOYHUKOB NUTAHWUS MPU Ha-
VYUK HEMUHENHOW, HECUMMETPUYHOW U MMMYNbCHO-NEPMOANYECKON Harpy3ke, He Boree: 0,08

- CNEKTP UCKaXKEHWUSI HANPsiKEHUs CM. pUCyHOK 2

- KOSPDUUMEHT aMmnnuTyabl 071,31 go 1,51

- COCTaBnsioWas HanpsKeHns NOCTOSIHHOro Toka, B Ot 0,1 go -0,1

- vactoTa, 'y Ot 380 o 420

- mMoaynsiums qactothl, [y 4

MepexogHas xapakTepucTuka:

- MWK HanpsxeHus, B OT1-250 go +250

- HanpsxeHue, B Cwm. pucyHok 3

- vactoTa, lNy Cwm. pucyHok 4

MpumevaHnnsn

1 MNpeaensl gna ogHoMasHbIX CUCTEM TaKue Xe, Kak ansa oaHon dasbl TpexdasHbiX cucTem.

2 Mpeaenel ana cucteMebl nepemeHHoro Toka 230/400 B Takue xe, kak ans 115/200 B, 3a ucknioueHnemM 3HaueHUn
HaNPsXXeHWN, KOTOpbIE YMHOXAIOT Ha ABa.

3 Mocne TpaHChOPMUPOBaAHUA HANPSXKEHUS yKa3aHHble Mpeferibl HanpsbKeHW YMHOXAT Ha KoaddUUMEHT
TpaHchopmauumn. OcTanbHble Npeaensl He U3MEHAIOTCS.

4 Orubarowme HopManbHbLIX NEPexoaHbIX HANPSHKEHUIt MEPEMEHHOIO TOKa, NMPUBEAEHHbIE HA PUCYHKE 3, yKa3aHbl
ANs BHe3arnHblX naMmeHeHnn Harpyskm oT 10 % o 160 % mowHocTu kaHana (cuctembl) n 06paTHO NPU HOPMArbHOW UK
yacTu4yHow paboTte COC.
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PucyHok 2 — CnekTp MakCMMarbHOro CKaXKeHMst HanpsiXXeHWs NepeMeHHOro ToKa NocTosiHHOM YacToThl 400 My,

HeiicTaylollee 3HaYeHWe HanpskeHus, B
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0 002 004 006 0,08 010 0112 0,14
Bpems oT Ha4ana nepexogHoro npouecca, ¢

1 — BepxHuiA Npeaen AeNCTBYIOLLEro 3HaYeHUsI HANPSKeHWUS!, 2 — HWKHWUA Npeaen OeicTBYIoLero 3HaueHUsA HanpsixxeHus

MpwuMeyaHune— B yctaHoBMBLIKECH Npedernbl He BKIOYEHbl 4ONYCTUMbIE OTKITOHEHUS], MPUBEAEHHbIE B Tab-
nvue 1.

PrcyHok 3 — Orubatowan HopManbHbIX NEPeXoaHbIX HAaNPsKeHWIn NepeMeHHOro Toka NoCTOAHHOW YacToThl 400 My,
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Yacrora, Ny
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Bpems OT Ha4yana nepexoaHoro npouecca, ¢

11 4 — BepXHWUI U HWKHWIA Npeaenbl HEHOPMASTLHOW NePEeXOHON YacToTbl; 2 U 3 — BEPXHWUI U HUXHUI Npeaenbl HOPManNbHOW
nepexofHoOn 4acToThbI

PucyHok 4 — [lonyckaemble npegensl NepexogHbiX 4HacToT NEPEMEHHOIO TOKa NOCTOAHHOW YacToTel 400 My

Tab6nwunua 2— HopmanbHble paboune xapakTepucTMku CUCTEM NEPEMEHHOIO TOKA C NEPEeMEHHON YacTOTON

Honyctumoe 3HaueHue
HaumeHoBaHue xapakrepucTuku
XapakTepucTukm

YCTaHOBMBLUAACS XapakTepueTuKa:

- thbasHoe HanpsikeHue, B OT 108 oo 118

- HebanaHc HanpsikeHui, B, He Gonee 6

- MOAynsuMs HanpsikeHusi, B, He Gonee 2,5

- COBUT hasHbIX HANPSXKEHWI OT1 116° po 124°

- KO3 MDULMEHT UCKEXKEHUS AN NEPBUYHbLIX UCTOYHUKOB NUTAHWUSA NPU NIMHENHOW CUM-
METPUYHON Harpyake, He Bonee: 0,05

- KO3hDULMEHT NCKEXKEHWUA AN NEPBUYHBIX M BTOPUYHBIX MCTOYHWUKOB NUTAHUS NPU Ha-
NVHUU HEMUHENHOM, HECUMMETPUYHON M UMMYTIbCHO-NEPUOANHECKON Harpyaku, He Gonee: 0,08

- CMEKTP NCKaXKEHUs1 HanpsiKeHWst Cm. pucyHok 5

- KO3 PULUMEHT aMNNNTY b Or 1,31 po 1,51

- COCTaBMAOWANA HAMNPSHKEHNA MOCTOSHHOIO TOKa, B O710,1 po-0,1

- vyacrtoTa, r|_|| Ot 360 ao 800

- MOZynsLMs 4acToThl, Iy 4

MepexogHas xapakTepucTuka:

- MWK HanpsxeHus, B Ot -250 po +250

- HanpsikeHue, B Cm. pucyHoK 6

- yacToTa, Ny Ot 360 go 800

- MakcuManbHas CKOpPOCTb UBMEHEHUS YacToThl, [L/C 250

MpumevaHns

1 lMpepenbl ans ogHoasHbIX CUCTEM Takue Xe, Kak anst ogHoN daabl TpexdasHbIX CUCTEM.

2 lMpepentl agns cuctemMel nepemerHHoro Toka 230/400 B Takue xe, kak ansa 115/200 B, 3a ucknioueHnem 3HaveHuin
HanpsKeHWI, KOTopble YMHOXAIOT Ha ABa.

3 lMocne TpaHcHOPMMPOBaHWSA HaMpPsKeHWs yKasaHHble npedenbl HamnpshkeHU YMHOXalT Ha koddduumeHT
TpaHcdopmaummn, OcTanbHble Npegensl He U3MEHSIHOTCS.

4 3HayveHuns CNeKTPa UCKaXEeHUs U MOAyNsLUMM HANPSBKEHUS MOTYT BbITb YTOYHEHbI nocne ucnbitanmi COC.
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PrcyHok 5 — ChekTp MakcvManbHOro UCKaXXeHWs HanpsikeHNs NepeMEHHOIO TOKa NepeMeHHO 4acToThl

HeicTayiollee 3Ha4YeHUe HanpsbxeHus, B
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Bpems ot Hayana nepexogHoro npouecca, ¢
1 — BepxHWI Npeaen AeNCTBYIOLLErO 3HAYEHUS HAMNPSIKEHUS; 2 — HIDKHUW Npeaen AeUCTBYIOLLEro 3HaYeHUs HanpshkeHust

MpwumeyaHue— B ycTaHoBMBLLIMECH Npeaenbl HE BKMIOYEHbI OMNYCTMMbIE OTKIOHEHWS, NPUBEAEHHbIE B Ta6-
nvue 2.

PucyHok 6 — Ornbatolasn HopmarbHbIX NePexXoaHbIX HaNPsiKeHW NepeMeHHOro ToKa NepeMeHHOW YacToTbl

5.1.3 XapaKkTepuCTUKM NepexoaHON paboTbl cCUCTEMbI MePeMeHHOro Toka

Mpyn HopMarbHbIX NEPEKMOYEHUSIX LLWH UM UCTOUHMKOB HaMNpPsKEHNE 1YacToTa MOryT U3MEHSTLCS MEX-
4y HopManbHbIMKU Npedenamn 1 HyleMm B TeYeHue nepuoaa BpemeHu (nepepbiBa SNEeKTPOMUTaHUS) He
6onee 50 mc.

8
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Mpu nukBngauum samUThl 0TKa308 aneMeHToB CIC N KOPOTKUX 3aMbIKaHUI NepepbiBbl 3NeKTponuTa-
HWUS1 He AO0MKHbI NpeBbllaTh 7 C.

B 3aBeplueHne NepekmioueHns UnmM 4eucTBuUA 3aluTbl MOXeT NPOUCXOAUTL HOpMaIlbHBLIA U HEHOP-
MarbHbIA NepexoaHbIn NpoLecc, cooTBeTCTRYIOWNN TUNY C3C.

5.1.4 HopmanbHasi paboTta cucTeMbl NepeMeHHOro Toka

XapakTepucTukn HopManbHon paboTbl CUCTEM NepPeMEeHHOro Toka MOCTOsIHHOW YacToThl 400 My A0MKHbI
COOTBETCTBOBaTL NpUBeAeHHbIM B Tabnuue 1 1 Ha pucyHkax 2—4.

XapakTepuUcTUKN CUCTEM NepemMeHHOro Toka NepemMeHHON YacToThl AOMKHBI COOTBETCTBOBaTL NpUBe-
OeHHbIM B Tabnuue 2 1 Ha pucyHkax 5 n 6.

[na cuctem NnepeMeHHON YacToTbl CKOPOCTb U3MEHEHUS YacTOThl, U3BMEepPEeHHast OT Hauyana HoOPMasbHOro
nepexogHoro npouecca B TeueHue nepuoaa spemeHu 6onee 25 mc, — He 6onee 250 IN'y/c.

5.1.5 HeHopmanbHasi paboTta cucTeMbl NepeMeHHOro ToKa

3Ha4eHna nepeHanpsKeHUin U NOHWKEHWUI HanPsXXeHNs 41151 CUCTEM NepeMeHHOro ToKa MoCcTOsIHHOW Yac-
ToThbl 400 "4 AOMKHBI HAXOAMUTLCSA B Npeaenax, NpuBeAeHHbIX Ha pUcyHke 7.

Devicteyiollee 3HayeHne HanpsokeHus, B
180

165
160 ~

N
140

125 B /
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0,01 0,10 1,00 10,00
Bpems ot Hauana nepexoqHoro npotecca, ¢

1 — BEPXHUI NPeaen AeUCTBYIOWEro 3HAYEHNA HANPSXKEHNS; 2 — HUXHWIA Npeaen AeWCTBYIOWErO 3HAYEHWUA HANPSXKEHUN

PrcyHok 7 — MNpegenbl HEHOPManbHbBIX NOBLILWEHHBIX M MOHMKEHHBIX HANPSHXKEHWUN NePEMEHHOTO TOKa
NOCTOsAHHON YacToTbl 400 Ny

Ans cuctem nepeMeHHOM YacToTbl 3HaYeHUs NpeaenoB NepeHanpsXXeHNA A0MKHbI ObITb YMHOXEHbI Ha
OTHOLLEeHWe YacToT f420.

3HauyeHNs NOBLILLEHHBIX U NOHWXKEHHBLIX YacToT ANA CUCTeM NOCTOAHHOW YacToTbl 400 My A0SKHBI ObITh B
npenenax, npuseeHHbIX Ha pUCyHKe 4. SHaYeHUA NOBBILLEHHBIX U MOHWKEHHBIX YacTOT ANA CUCTEM NepeMeH-
HOW YacTOTbl He AOMKHBI BLIXOAUTL 32 YCTaHOBUBLUMECA 3HAa4eHnAa 360 ... 800 My,

Ons cuctem nepeMeHHON HacToTbl CKOPOCTb U3MEHEHUA YacToThl, U3MepeHHan OT Havana HeHopmanb-
HOTO NepexoAHOro NpoLecca B TedeHne He MeHee 25 Mc, — He 6onee 500 Mu/c.

5.1.6 ABapuitHas paboTa cUCTeMbl NepeMeHHOro Toka

Bce xapakTepuUCTUKU 3NeKTPO3Heprmn npu asapuinHoi pabote COC aomkHbl BbITb TakKUMU Xe, Kak Npu
HopMmarbHol paboTe.

5.2 XapaKTepUCTUKU INEKTPO3IHEePruu NOCTOAHHOrO TOKa

5.2.1 XapakTepUCTUKX 3NEKTPO3HEPTNN NOCTOAHHOrO TOKa YCTaHOBMEHb! ANs NePBUYHBIX U BTOPUYHBIX
C3C c HoMUHanbHbLIM HanpsbkeHnem 27 n 270 B.

5.2.2 CucteMbl 31EKTPOSHEPT MOCTOSHHOMO TOKa AOSPKHBI UCMIONb30BaTh KOpMNyc camoneTa (BepTone-
Ta) B kKayecTBe obpaTHOro (oTpuuaTensHoro) nposoaa. B TexHnyeckn 060CHOBaHHBIX cny4yasax agonyckaeTca
UCNoMnb30BaTh ABYXMPOBOAHLIE CUCTEMBI.

MpumeyaHune—Cucremol ¢ HOMUHaNbHLIM HanpskeHnem 27 B no HacTosiweMy CTaHgapTy 3KBUBANEHTHbI
cuctemam 28 B no 3apyb6exHbIM cTaHaapTam.

5.2.3 CucteMbl NOCTOAHHOrO Toka 27 B

5.2.3.1 HopwmanbHas paboTa cucTeMbl NOCTOAHHOrO Toka 27 B

XapaKkTepucTuku HopManbHoOW paboTel NepBUYHLIX cUcTeM 27 B fOMKHBI COOTBETCTBOBaTL NpUBEAEH-
HbIM B Tabnuue 3 1 Ha pucyHkax 8 n 9.
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XapaKTepI/ICTI/IKI/I HOpMaJ'IbHOIZ paGOTbI BTOPWUYHbIX CUCTEM 27 B gomkHbl COOTBETCTBOBATL npmuBeaeH-

HbIM B Tabnnue 3 v Ha pucyHkax 8 n 10.

Tab6nunua 3 — HopmanbHble pabovne xapakTepUCTUKU MOCTOSIHHOIO Toka cuctem 27 n 270 B

JonycTumoe 3HadYeHue XapakTepuUcTUKU ANs CUCTEMBI

HaumeHoBaHue xapakTepucTuku
C3C 27 B (nepsuyHan) | C3C 27 B (BTOpM4Has)

C3C270B

YCcTaHOBMBLUASAICS XapakTepucTmka:

- Hanpsixehwve, B OT1 24 no 29,4

- CMEeKTp MakCcUMarbHbIX NyIbCaUnn Hanps- Cwm. pucyHok 8
KeHus

- amnnuTtyga nynscaumn, B, He Gonee 2

Ot 250 go 280
Cwm. pucyHok 13

MepexogHas xapakrepucTvka:
- HanpsixeHue, B Cwm. prcyHok 9 Cwm. pucyHok 10

Cwm. pucyHok 14

MpumedaHuns

1 CnekTp MakcvManbHbIX MyNbCaLUin HANPSXXEHNA BTOPUYHbBIX 1 neperyHbiX COC noctosiHHoro toka 27 B mpuee-
aeH B [1], B pasgene 18, rae ncnonb3oBaH pUcyHoK 18.2 npu ucnbiTaHmsX No onpegeneHnio ypoBHsi MOMEX OT MOCTynai-
LWMX MO NPOBOAAM 3BYKOBbIX YacTOT, COBMELLEHHbIX C NCMbITAHMAMY NOMEX OT rapMOHUK HaMpPsiKeHNs NepeMeHHoro

TOKa, KOTOpblEe TakKKe MOryT noctynatb nNo NnUTarowmnm OGOpy,EI,OBaHVIe nposoaam.

2 [Mpu cucteme anekTpocHabKeHWs NOCTOSHHOIO Toka 270 B Takue e ucnbiTaHus cregyeT NpoBOAUTL U C Y4ETOM

JaHHbIX prcyHka 13.

HeiicTeyloLlee 3HaYeHUe HanpskeHus, B

1,60

1,40

1,20

1,00

0,80
0,60

0,56

0.40

0,20

0,00

0,01 0,10 1,00 10,00

YacroTta, Ky

YacroTa, K'Yy, Hanpsokenue, B
0,01 0,20
0,20 0,20/0,56
1,00 0,56/1,40
15,00 1,40/0,20

PucyHok 8 — CnekTp MakcMmanbHbIX NyNbCaUun HAaNPspKEHUSA CUCTEM NOCTOSIHHOIO Toka 27 B

10
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HeicTeylolee 3HaYeHUE HanpsbkeHus, B

70,0
65,0 /1
60,0 ~ K
50,0 ~
40,0 3 \\
30,0 /= N~
294 7
24,0 ’
20,0 y4 P—
12,0
0

0,02

0,04

0,06 0,08 0,10 0,12 0,14
Bpemsi OT Hauara nepexogHoro npouecca, ¢

1 — BepxHUIW Npeaen JenNCTBYIOWEro 3Ha4eHNUs HanpshXkeHus; 2 — HUXKHUIA Nnpeaen JerWCTBYIOLLEero 3Ha4eH1sa HanpshxeHus

M pnmedvyaHune — B YyCTaHOBMBLUNECA Npeaenbl HE BKNIOYEHbl 40NYCTUMbIE OTKINOHEHUA, NPUBEAEHHbIE B Tab-

nuue 3.

PucyHok 9 — OrubatoLlasi HopMarbHbIX NEPEXOAHbIX HANPsHKEHWUI NEPBUYHBIX CUCTEM MOCTOSIHHOIO ToKa 27 B

HencTeytowee 3HayeHne HanpshxeHus, B

90,0

80,0
70,0

60,0
50,0

1
AN
AN

N

2

€

NS

0,02

0,04
BpeMs oT Hayana nepexoaHoro npolecca, ¢

0,06 0,08 0,10 0,12 0,14

1 — BepxHui npegen npu nuTaHuu ot COC NnepemMeHHOW 4YacToThl; 2 — BepxHuUi npeaen npy nutaHun ot COC NOCTOSAHHOM YacTOoTh;
3 — HWxXHUMK Npegen npy nuTaHum ot C3C nepemMeHHoN U NOCTOAHHOW YacTOoThl

PucyHok 10 — Ornbarowas HopmarbHbIX NepexogHbIX HANPSXKEHUIN BTOPUYHBIX CUCTEM NMOCTOSIHHOIO Toka 27 B

5.2.3.2 HeHopmanbHasi paboTa cucTeMbl NOCTOSIHHOMO Toka 27 B

3Ha4YeHNs NOBLILEHHBIX U MOHWKEHHBLIX HaNpPs>KeHUN NepBUYHBLIX CUCTEM MOCTOAHHOrO Toka 27 B gon-
XXHbl HAX0AUTLCA B Npedenax, NpusedeHHbIX Ha pUucyHke 11.

3HayeHNs1 NOBbILIEHHBIX U MOHWXKEHHBIX HanpPsiKeHUN BTOPUYHBIX CUCTEM NOCTOSIHHOIO ToKa 27 B 40MXKHbI
HaxoaUTbCs B Npeaenax, NpUBeAeHHbIX Ha pUCYHKe 12.

11
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HencTeyowee 3HaueHWe HanpsxeHus, B
70,0
65,0
60,0 AN

N

50,0 N 1
40,0 N —

31,5 %
30,0 2

20,0 ™~ -

> N

0,0
0,01 0,10 1,00 10,00
Bpewmsi oT Hayana nepexoAHOro npotecca, ¢

1 — BepxHuii Npeaen AeNCTBYIOLLErO 3HAYEHUSI HANPSHKEHWsT, 2 — HUXHWUIA Npeaen 4eiCTBYIOLEro 3Ha4YeHUA HanpshxeHns

PucyHok 11 — Mpeaensi HeHOPMaIbHbIX NMOBLILUEHHbLIX Y MOHMXEHHbIX HANPSXKEHWIN NEPBUYHBIX CUCTEM
nocrosiHHoro Toka 27 B

DHevicTByOLL@e 3HAYEHME HanpskeHus, B
90,0
1

80,0
70,0 \§

60,0

N
50,0 N

/

40,0 N

31,5 __ . o . . I S S 1
30,0 3

20,0 N

0,0L
0,01 0,10 1,00 10,00
BpeMsi OT Hayana nNepexo/HOro NPoLEecca, C

J

N

1 — BepxHwuii npegen npu nutaHum ot C3C nepeMeHHON 4acToThl; 2 — BepxHUi npeaen npy nutaduy oT COC NOCTOAHHON YaCTOThI;
3 — HwxHUI Npegen Npy NnuTaHumn oT CIC nepemMeHHOn U NOCTOHHOW 4acToThl

PucyHok 12 — Npeaensl HEHOPMAarbHbBIX NOBLILWEHHBIX M MOHWKEHHBIX HAMPSXEHU BTOPUYHBIX CUCTEM
NOCTOAAHHOIO ToKa 27 B

5.2.3.3 ABapuitHasa paboTta cuctembl NOCTOAHHOMO Toka 27 B

YcTaHOBUBLUEECS HANpshKeHNe MOCTOAHHOrO Toka Npyu aBapuiHon pabote — B guanazoHe oT 18 o
29,4 B.

5.2.3.4 JOnekTpu4eckuin 3anyck asuaasuratesieil u BCnomoraTenbHon CUNOBOW YCTaHOBKU

Mpwn 3anycke aBnagBuratenen n BCromoraTebHOW CUITOBOM yCTaHOBKU (Aanee — BCY) oT HazeMHbIX
60pTOBBIX UCTOUHUKOB 3M1EKTPOIHEPTUU HANPSXKEHUE Ha pacnpeaenuTenbHblx yeTporucteax COC MoxXeT CHU-
xaTtbcs ao 10 B B TeueHune He bonee 1 cungo 14 B B TeueHue He Bonee 5 ¢, ¢ nocneayoLmMM BOCCTaHOBNEHUEM
HanpskeHns Ao 3HayeHus He MeHee 15 B B TeueHue He 6onee 40 c. XapakTepuctukn, pabotocnocobHOCTb U
YCrOBUS 3KCNyaTaLum NpUeMHUKOB, KOTOPble A0MKHBI paboTaTb UK ocTaBaTbCs BKIIIOYEHHBIMWN B TeHeHUe
3anycka aBnagsuratenen unu BCY, npuseaeHs! B 3KkcnnyaTaumoHHON AOKYMEHTaUNnu.

5.2.4 CucremanoctosiHHoro Toka 270 B

5.2.4.1 HopmanbHas paboTa cuctemMbl NOoCTosAHHOro Toka 270 B

XapaKkTepucTuku HopMarnbHON paboTbl 40MKHBI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHBIM Ha PUCYH-
kax 13, 14 n B Tabnuue 3.

12



HeiicTeyiolliee 3Ha4YeHUe HanpsixeHus, B

4,50
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4,25

4,00
3,50

3,00

2,50
2,00

1,70

1,50

1,00

~

oL
0,01

PucyHok 13 — CnekTp makcumMarnbHbIX NybCauun HanpsikeHnsi CUCTEM NOCTOSIHHOTO Toka 270 B

0,10

1,00

10,00
YacroTa, kl'y

YactoTa, kl'y

HanpsixeHue, B

0,01 1,00
0,20 1,00/1,70
1,00 1,70/4,25
15,00 4,25/1,00
30,00 1,00

DevicTytollee 3HayeHne HanpsbkeHus, B

340

330
320

300

—

280

/1
4
T —

260

250(---
240

220

-

200

0

1 — BepxHUN Npegen AeVCTBYIOLLEro 3HavYeHUst HanpsKeHUst; 2 —HWKHWUI Npeaen AeUCTBYIOLLEro 3Ha4eHUs HanpshkKeHus
MpwumeyaHwune— BycTraHoBMBLUMECS Npegerbl HE BKITIOUYEHbI OTKIOHEHWS!, 4ONYCTUMbIe Nno Tabnuue 3.

PucyHok 14 — Orunbatowas HopMarbHbIX NEPEXOAHbIX HAMNPSKEHUA CUCTEM NOCTOSIHHOIO Toka 270 B

0,02

0,04 0,06

0,08 0,10

0,12 0,14
Bpems oT Hauana nepexogHoro npouecca, ¢

13
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5.2.4.2 HeHopmanbHasa paboTa cucTeMbl NOCTOsIHHOMO Toka 270 B
3Ha4yeHus! NOBbIWEHHBIX U MOHWKEHHBLIX HanpsikeHUA JOMKHbI BbiTb B npefenax, NpuBedeHHbIX Ha
pucyHke 15.

[HeiicTyiolLiee 3HAYOHME HanpshkeHus, B
400

350

300
290 = L

ol =

250 <

240
i N

-
~

00,01 0,10 1,00 10,00
Bpems oT Hauana nepexoAHoro npouecca, ¢

1 — BepxXHWIi Npeaes eNCTBYIOWEro 3Ha4YeHUsA HANPSKeHUs; 2 — HWKHWI Npeaen AeNCTBYIOWEro 3Ha4eHUs HanpskeHns!

PucyHok 15 — Npeaernbl HEHOPMarbHbIX MOBbIWEHHbIX Y MOHVXXEHHbIX HANPSXEHU CUCTEM MOCTOSHHOrO Toka 270 B

5.2.4.3 AsapuiiHaa pa6oTa cucteMbl NOCTOAHHOrO Toka 270 B
Bce xapakTepuUCTUK/ 3NeKTPO3IHEPT M NPU aBapuitHon paboTe AOMKHbI BbITb TAKUMU Xe, Kak npu Hop-
marbHoi paboTe.

6 OcCHOBHbIe TpebGoBaHMA K NPUEeMHUKAM 3NEKTPOIHeprumn

6.1 CoBMecTUMOCTb NPUEMHUKOB C 31IeKTPONUTaHUEeM

MpUeMHUKN 311eKTPO3HEPrMM CamMOoneToB (BEPTONETOR) A0MKHbI BblITb COBMECTUMBI C XapakTepUcTUKamn
3NEKTPO3HEPTUN N HE OOIMKHBI MOTPEeBGNATL 3NEKTPO3HEPrMi0 Gonee BbICOKOro KavyecTBa, YeM NpuBeeHo B
HacTosileM cTaHgapTe.

Ecnu gns HopmanbHoi paboTbl NpueMHuka Heobxoanma aneKkTposHeprus ¢ ApYrmMu XxapakTepuctukamm
U MEHbLUUMW OTKMOHEHUSIMU, YeM YCTaHOBIIEHO B HACTOSLLEM cTaHAapTe, TO reHepupoBaHue unu npecbpa-
30BaHWe 3NeKTpoaHeprm nnu obecneyeHne MeHbLUNX 4OMYCKOB AOMMKHbLI OCYLLECTBNASATL YCTPOUCTBA, HE BXO-
aswmne B COC n paspabaTbiBaeMble paspabGoTYMKOM MpPUEMHUKa MO COrMacoBaHWiO ¢ paspaboTyMKom
camorneTa unv septornerTa.

[onycTrMble HOPMBbI KaYeCTBa 31eKTPO3HEPTMU Ha BbIBOA4AX NPUEMHUKOB, NpeaHa3HavYeHHbIX Ans ycTa-
HOBKMW Ha camoneTbl UKW BepToneThl, paspaboTaHHble Ao 01.07.2010 r., — B COOTBETCTBUMN C MPUNOXKEHUS-
Mn A, B, B.

6.2 HasHayeHue NPUEMHUKOB 3NEKTPO3HEPIruun

6.2.1 o HasHaYeHUIo MPUEMHUKN 3NEKTPOSHEPIUM OENST Ha TPU KaTeropuu:

nepsas — NpUEMHUKK, HeoBXxoanMmble 4 3aBepLUeHNs noneTa i 6e30nacHoi nocaaku;

BTOpas — MPUEeMHWKN, NcrosbayemMble Ans 6e30nacHoro NpooiikeHuUs noneTa, BbINONHEHWS 3a4aHns U
nocagku;

TpeTbsl — NPUEMHNKU, BbIXOO KOTOPBIX U3 CTPOSsI He BNMSiET Ha be3onacHocThb noneTa.

6.2.2 lNpwn oTKase BCeX OCHOBHLIX CPEACTB AMEKTPOMNUTAHUA NUTaHUe NMPUEMHUKOB NMEePBOW KaTeropum
OOMKHO 6bITh 06ecneyveHo aBapUNHBIMN UCTOYHUKAMM:

- 00 MOMeHTa 3aBeplleHus noneTta v 6esonacHoi nocaaku, Ha camoneTax, He 060pyaoBaHHbEIX BCY, —
reHepaTopom, NPMBOAMMBIM BO BpalleHWe BbiNycKaeMblM BO3AYLUHbIM MOTOKOM TYpOUHBLI UMM MPUBOAOM OT
rmagpoMoTopa,

- B npouecce 6e30MacHOro CHMKEHNs 40 BbICOThI 3anycka BCY (Bbinycka TypbuHbI) 1 ee 3anycka Ha
camorneTax, 06opyaoBaHHbix BCY, — reHepaTopoM ¢ NPMBOAOM OT BhIMYCKaeMoi B BO3AYLLHBIA NOTOK Typ6u-
Hbl UK € NPUBOAOM OT rMAPOMOTOpA.

14
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6.3 Pa6oTa npueMHukoB

6.3.1 YpoBHU BbIXOAHbIX XapaKTepUCTUK

Mpy yCTaHOBMNEHHbIX B HACTOSALIEM CTaHAapTe XapaKTepUCTUKax KaxablA MPUEeMHUK 3MeKTpUYecKon
3Heprum gomkeH obecrnedrBaTh YPOBEHb BbIXOAHBIX XapakTepPUCTUK COOTBETCTBEHHO TpebosaHuam ero T3
(TY) ansa kaxagoro ycrnosus paboTbl. PaboTa NpreMHUKOB He AOMKHA Bbi3biBaTh BbIXOAbl XapaKTepUCTUK SMeK-
TPO3HEepPrn3a ycTaHoBNEHHbIE Npeaesibl, okasblBaTb OTpULaTenbHoe BInsHWe U cosfasaTh NOrpelHoCTN B
pabote COC npu nto6om pexkume ee paboThbl.

6.3.2 HopmanbHas pa6ota npuemMHUKOB

Mpy HOpManbHOW UMK YacTU4HOW pabote COC NPUEMHUKUA 3NEKTPOIHEPTUN BCEX KATEropuii JOKHbI
obecneYynBaTh CBOU BbIXOAHbIE XapakTepuUcTUKU cCooTBEeTCTBEHHO TpebosaHusaM nx T3 (TY). Mo cornacosaHmio
C 3aKas34ynKoM JonyckaeTcs npekpaleHe paboTbl NPUEMHUKa Ha BpeMsi HoOpMaribHOro nepepbiBa 3MeKTponu-
TaHWs U NepexoaHoro npoLecca (nepekroyeHue WuH) 6es CHATUS CUrHana UCNpaBHOCTU.

6.3.3 HeHopManbHas pa6oTa npueMHUKOB

Mpw HeHopmanbHol paboTe COC BLIXOAHLIE XapakTEPUCTUKA NPUEMHUKOB NepBO 1 BTOPOW KaTeropui
AOMKHBI cooTBETCTBOBAaTL TpeboBaHusM ux T3 (TY) Ans 3TUX yCHoBUNA.

Ha Bpems HeHopManbHoit paboTbl COC gonyckaeTcs npekpalueHne paboTbl NPUEMHUKOB BTOPOWA U
TpeTbel kaTeropuid, B T3 (TY) koTopbix TpeboBaHNA K BbIXOAHBIM XapakTepucTukam rpu HeHopMarbHOM
3MeKTPONUTaHUA He NPUBEeAEeHbI.

MpUeMHUKK BCeX KaTeropuidi Nocre BOCCTaHOBNEHNSI HOPManbHOW (4acTu4Ho) paboTel COC AOMKHbI
aBTOMaTUYECKN NONHOCTBIO BOCCTaHaBMBATbL CBOU XapakTepUCTUKN.

Mocne BoccTaHOBNEHUA HOPManbHOrO 3MEKTPONUTaHNSA NMPUEMHUKA BCEX KaTeropuin 4OMKHLI aBToMaTu-
YecKu MOSHOCTbIO BOCCTaHaBMMBATL CBOWM XapaKTepucTuki. MpueMHUKA BCeX KaTeropuin He AOSKHBI co3aa-
BaTb OnacHble CUTyaLM1 UK PeXMMbl paboTbl arperaTos U CUCTEM CAMONETOB (BEPTONETOB).

6.3.4 MNepexogHana paboTa npueMHUKOB

Mpwu paboTte CAC B ycnosuax nepeknodeHnin pabota npuemHuka moxeT He TpebosaTbesd, ecnuBero T3
(TY) He ycTarnoBneH TpebyeMblili Npu 3TOM YpOoBeHb XxapakTepuctuk. Mocne nepeknioyeHunii B COC Tpebyemble
XapaKTePUCTUKN BCEX MPUEMHWNKOB 3M1EKTPO3HEPrMn AOIPKHBI aBTOMaTUYECKN BOCCTaHaBNMBATLCS.

6.3.5 ABapuiiHas paGoTa NpMeMHUKOB

MpunasapwuiiHon paboTte COC 1 3NeKTpoNMTaHUN OT aBapUNHOTO UCTOYHMKA(OB) TPUEMHUKU NEPBON KaTe-
ropvmn 4OMKHbI 0BecneunBaTh YPOBHU XapaKTepUCTUK, yecTaHoBMeHHble B X T3 (TY).

6.3.6 PaboTa npueMHUKOB Npu 3NIeKTPUHECKOM 3anycke

MpreMHUKN 3NEKTPO3HEPT UM, NpeAHa3HAaYeHHbIe ANA paboThl BO BpeMA SNEKTpUYeCcKoro 3anycka ABura-
Tens unm BCY, B TOM Yncne koHTponsa asuraTtens unu BCY, aonmkHel o6ecneumBaTth yCTaHOBMEHHbIE B UX T3
(TY) ypOBHM XapakTepucTuk.

6.4 OTkasbl U BHe3anHble NOBbILWEHUs NOTpebnAaeMon MOLWHOCTU NPUEMHUKOB

MoTeps NUTaHWUsA NepeMeHHbIM U MOCTOSIHHBIM TOKOM, OTKasbl NUTaHUSA ogHoi unu 6onee das nepe-
MEHHOrO TOKa, BHe3arnHble NOBbILUeHNS Harpy3Ku, B TOM YUCHEe NYCKOBbIE TOKU U TOKU UMMYbCHO-Nepuoauyec-
KX Harpysok He AOMKHbI co34aBaTb ONacHble YCOoBUS, NPUMUHATL NOBpeXaeHUs Apyromy obopyaosaHuio 1
BbI3bIBaTb U3MEHEHNS XapaKkTepUCTUK SMIEKTPOSHEPrMn Ha ero BXoAHbIX BbiBOAAX, BbIXoAsLMeE 32 NpUBeaAeH-
Hble B HacToslLLieM cTaHgapTe npeaensi.

MyckoBo TOK NpremMHuKka MoLLHocTbio 6onee 200 BT (3a ucknioveHwem namn-cgap) He A0KeH NpeBbI-
WwaTte MATUKpPaTHOE 3HayYeHWe ero HoMWHanbHOro Toka B TeyeHue He 6onee 0,1 ¢ unu cosgaBaTb
NMNynbCHO-Nepuognyeckoe nsmeHeHue notpebnsemoro Toka 6onee 2 A. MNMpumeHeHWe NPUEMHUKOB C
UMNYbCHO-NEepUoanYeckuMu Tokamun bonee 2 A ormxHo BbITb cornacoBaHo ¢ paspaboTunkom CIC.

6.5 Ucnonb3oBaHue aNeKTPO3IHEPrum nepeMeHHOro Toka

MpremHUKN anekTpoaHepruu, noTpebnstowmne 6onee 0,5 kB - A, BomkHbl BbITb paccunTaHbl Ha UCMONb30-
BaHuWe Tpexdas3Horo 3MeKTponMTaHusa ¢ ycTaHOBUBLLMMCA HebanaHCoM MOLLHOCTeR has, COOTBETCTBYHOLWNM
npuBeAEeHHOMY Ha puUcyHke 16.
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MakcuManbHbii HeGanaHc Harpysku, B-A
1000

900 "
800 —
——

700

600 —

500

400 //

300

200

100 /
0 5 10 15 20 25 30

O6Lwas TpexdasHas Harpy3ka, KB-A

TpexdpasHas Harpyska, kB - A HeGanaHc, B- A
0,5 100
1,0 200
4,0 390
7,0 500
12,0 650
20,0 825
24,0 900
27,0 950
30,0 1000

PucyHok 16 — Mpepgenbl HebanaHca Harpy3ok has TpexdasHoro notpednsiowero ob6opyaoBaHms

HebanaHc Harpy3ok a3 npu MoLHOCTU NpueMHnka nunu obwen Harpysku 6onee 30 kB - A — He Gornee
3,33 % TpexdasHon Harpy3kn (MOLHOCTbL ogHoMasHbIX Namn-gap gonyckaetca Ao 1200 B-A).

MoOLIHOCTW NPUEMHMKOB 3MEeKTPO3HePrin, NUTaemMblX Npy ogHONOMAYNEPUOAHOM BbINPAMIEHUN Nepe-
MeHHoro Toka — He 6onee 50 B -A.

KoathdnumneHT nckaxeHna cruHyconaansHoOCTUM KpUBOo NoTpebnsemMoro Toka NpueMHUKOB MOLLHOCTbIO
500B- Aubonee — He 6ornee 35 %.

MocTosiHHas cocTaBnsoLas yCTaHOBMBLLENCS CUIbl TOKA MPUEMHNKa NepeMeHHOoro Toka — He 6ornee
2 % ero HOMUHaNbLHOro 3Ha4YeHUs.

OpHodaszHble Harpyskun 4oMKHbI ObITb BKOYEHBI TOMbKO Ha hasHbie HanpsiKeHus.

6.6 KoadduumeHTbI MOWHOCTEN NPUEMHUKOB 3/1IEKTPO3HEPrun U o6LLIe Harpy3ku

KoathdnumeHTel noTpebnsaeMbiX MOLHOCTEN B Kaxaon dhase nepeMeHHOro Toka A0MKHbI COOTBETCTBO-
BaTb 3HAYEHUAM, NpUBEAEHHbIM Ha pucyHKe 17 (Npeaensl 21 3).

B TexHuyeckn oBOCHOBaHHBIX Clyvasix OOMNycKaeTCsl MPUMEHSITb aCUHXPOHHbIE 3MeKTpoaABUraTenu,
MUHMUMarbHble k03hdULMEHTEl MOLHOCTER KOTOPbIX HE HWXEe 3HayYeHWA, NpuMBeAeHHbIX Ha pucyHke 17
(npegen 7).

MpumeHeHne obLel Harpyskn ¢ onepexaroLwmnm ko3 OULMEHTOM MOLLHOCTW HE AOMYCTUM.
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1 — acCUHXPOHHbIE dNEKTpoABUraTenm; 2 — UHAYKTUBHASA HAarpy3ka; 3 — eMKOCTHas Harpy3aka

PucyHok 17 — Mpeaensbl 3HaueHUn koadduULmMeHTa MOLHOCTY NPUEMHUKA

6.7 MpegnouTuTenbHOE 3NE€KTPONUTaHME NPMEMHUKOB

MpYeMHUKA 3NEKTPO3HEPTUU NepPBON KaTeropum AOMKHbLI ObITb paccunTaHbl Ha MUTAHUE MNOCTOAHHBIM
Tokom 27 B.

MpUeMHUKN BTOPOW 1 TPeTbeW KaTeropuii AOIMKHbI BbITb paccuuTaHbl Ha NUTaHUe NepeMeHHbIM TOKOM.
Llenn ynpaeneHust npruemMH1MKamu gonyckaeTcsl NUTaTb NOCTOSAHHLIM TokoM. B 060cHOBaHHBIX cnyyasax Ans
NCKMOYEHUS NepepbIBOB 3M1eKTPOMUTaHUA B NPUEMHUKE AOMMKHbI ObITb NpeayCcMOTpeHbl OTAeNbHbIE BbIBOAbI
ANS NoAKnoveHNs K HesaBUCUMBIM kaHanam COC, anekTpuyeckas U3onaumns KOTopbIX Apyr oT gpyra npu
noTpebnsemoi MoLHocTM Ao 100 BT NOCTOAAHHOMO TOka MoXeT 6biTb o6ecneveHa AMOAHLIMU Pa3BA3KaMu.

6.8 3asemneHue NPUEMHUKOB

Bce BbIBOALI BXOOHOMO 3MEKTPOMNUTAHUA, BKAOYAs HEWTpanu nNepeMeHHOro Toka U oTpuuatenbHble
BbIBOAbI MOCTOAHHOIO TOKA, AOSMKHBI GbITh M30MPOBaHBI OT Kopryca (KoXyxa) TpUeMHUKa 1 ero 3asemneHus.
Kopnyc o6opyaoBaHuns He AomkeH ObiTb CMOMNb30BaH Kak 06paTHbIA NpoBoA SNEeKTPONUTaHUS.

6.9 MonsipHocTb M 06paTHOe YepeaoBaHue a3

Y TpexdasHblX NMPUEMHUKOB 3MEKTPOSHEPTUM NEePEeMEHHOro Toka He JomkHa ObITb HapyweHa pabo-
TOCNOCOBHOCTL NPU 06paTHOM YepeaoBaHUM has BXOAHOMO SNEKTPONUTaHNS.

Y oaHodasHbIX NPUEMHNKOB 3MEKTPOSHEPT UM NEPEMEHHOro Toka He Ao/kHa BbiTb HapylweHa pabo-
TOCNOCOBOHOCTL NpK 0BpaTHBIX COeAUHEHMSIX C MUHNEN U HEATPanbHo.

Y NpUEMHUKOB 3MeKTPO3HEePrMn NOCTOAHHOMO ToKa He AoSkHa ObITb HapyLeHa paboTocnocoBHOCTL NpK
06paTHEIX CoegUHEHNAX MONOXUTENBHON N OTpULATENBHOM NOMSIPHOCTU.

MpuMeHeHne hbrsnmyecknx cpeacTs (MeToaoB), NpedoTBpaLLaoLLmMx 0bpaTHYO NONSPHOCTL UK Yepeao-
BaHue has, Tak1X Kak UCNoNb30BaHNe pasfinyHbIX KOHCTPYKUMIA NogcoeauHeHNs NPOBOAOB UMW 3HAYeHUIA ana-
METPOB BUINOK B 3MEKTPUYECKUX COEANHEHUNSIX, TAKXKE YAOBNETBOPAET 3aToOMy TpeboBaHuto.

6.10 Mmnynbcbl HanpsxXeHUA

MMNynbCbl HANPSPKEHNS, BO3HMKAOLWUE B MOMEHT pasMblKaHWA Lienu Ha KOHTaKTaxX KOMMYTaLMOHHbIX
annapaToB CO CTOPOHLI BbIKIOYAEMbIX MPUEMHUKOB 3/1EKTPOSHEPrUN UM NPUXOASLLME MO LIensM 31eKTponm-
TaHWA NMPUEMHUKOB 3M1EKTPOSHEPTM NEPEMEHHOIO U NOCTOSIHHOTO TOKOB, HE AOMMKHbI BBIXOAUTL 3a Npeaensl,
npuBeaeHHble Ha pucyHke 18, unun TpebosaHuin pasgena 17 [1].

BHyTpeHHee COMpOTUBIIEHWE NPUEMHIMKE, reHePUPYHOLLEro MMMNYbChl HanpsXeHUs, AOMKHO BbiTb He
meHee 50 Om.

17



FOCT P 54073—2010

AmMnnuTyaHoe HanpskeHue, B
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1 — NONOXUTENbHOE aMNNUTYAHOE HaMPsKeHUe; 2 — OTpPULLATENbHOE aMIIMTYAHOE HaMNpshKeHUe

PucyHok 18 — Orunbatowwasn vMnynbCOB HaNPsPKEHUS st NPMEMHUKOB MOCTOSAHHOIO U NEPEMEHHONO TOKOB

6.11 Tpe6GoBaHUA K UCNBITAHUAM NPUEMHUKOB

UcnbiTaHusa o6opyaoBaHns (MPUEMHUKOB 3NEKTPOdHepPrM) Heo6xoanmel Ansi NPOBEPKM UX COBMECTU-
MOCTU C XapaKTepUCTUKamMmn 31eKTPo3HEPruu, NpUseaeHHLIMA B HACTOALWEM CTaHAapTe.

HopMbl n MeToAbI 3TUX UCNBITAHWUIA AOMKHBI COOTBETCTBOBATL NPUMEHsIeMbIM AS11 caMoreTa UInu BepTo-
neta TpebosaHuaM [1] nnn MeToaNYECKUM YKasaHUAM, 3aaHHbIM B T3 Ha pa3paboTKy NpueMHMKa 31eKTpo-
3Heprum.
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Mpunoxexne A
(o6asarensHoe)

HdonycTuMble HOPMbI KayecTBa 3NeKTPO3IHEPrUM Ha BbIBOAAX NPUEMHUKOB,
npeAHa3sHauyeHHbIX ANA YCTaHOBKU Ha camoneThbl U BepToneThl,
paspaboTaHHble ao 01.01.1983 r.

A1 lNpneMHMKM aneKTpo3Heprum nepemMeHHoro Toka 115/200 B, 400 Ny

A.1.1 HanpsbkeHue nio6on casbl Ha BbIBOAAX NPUEMHUKOB AOMKHO COOTBETCTBOBAaTb gMarasoHam:

- o1 108 go 120 B — npu HopManbHOM unu 1actuqHon pabote CIC;

- o1 104 po 125 B — npwu aBapuiHou pa6ote C3C;

- 0194 0o 132 B — npu HeHopmanbHom pa6ote C3C.

A.1.2 PasHocTb 3HaueHui pasHbix HanpspkeHui (HebanaHc) Ha BeiBogax TpexdasHbIX NPUEMHUKOB AOSKHA BblTh
He Gonee:

- 4 B — npv HOpMarnbHoOM nnu YactuuHoun pabote C3C;

- 6 B — npw aBapwiiHow pabote C3C.

A.1.3 HecuHyconaanbHOCTb HaNpsi>KeHUs B YCTAHOBUBLLEMCS PEXMME HOPManbHOW Unu YyactudHomn pa6otel C3C
[OIMXHa 6bITb TAKOW, YTOOBI:

- KO3 PULMEHT NCKAKEHUSA HECMHYCOMAANBHOCTN KPMBOW HanpsbkeHUsi He npesbiwan 8 %;

- [encTByloWEe 3HaYeHne Niobol oTAeNbHOW BbICLWIEN FApMOHUKM He NPEBbIWano 5 % AeWCTBYIOWLEro 3HaYeHNs
OCHOBHOW rapMOHVKW HarnpsbKEHWST;

- koadduumeHT amnnuTyabl coctaenan 1,41+ 0,15.

A.1.4 TlpuBeaeHHble NepexogHble HaNPsXeHNs Ha BbIBOAAX NPUEMHWKOB AOMKHBI COOTBETCTBOBATL npeaenam,
YKa3aHHbIM Ha pucyHke A.1.
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Lencreyollee 3Ha4yeHUe HanpsxeHus, B
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1 1 4 — BEpPXHUI U HWKHUI Npeaensbl Npu HeHopmaneHow padote COC; 2 u 3 — BepXHWUIA U HYXKHWUIA Npeaensl NpyU HOPManbHOW
unu yactuvHon pabore CSC

Hanpsokenue, B, ons npegena
Bpewms, ¢
1 2 3 4

0,01
0,02 160 58

180
0,05
0,10 150 65 0
0,20 175 140 80
0,50 162 124 102
1,00 148
3,00 120 108

132
7,00 OT10po 94

Pucyrnok A.1 — [lonyckaeMble npegensl 3Ha4YeHW CTYNEHYaToN XapakTepuCTUKN NEPEXOAHOrO HanPsKeHNst
nepeMeHHOro Toka

A.2 MpreMHNKN INEeKTPO3HEePrMn NOCTOAHHOTO TOKa 27 B

A.2.1 HanpsixeHue Ha BbIBOAaX NPUEMHVKOB B YyCTaHOBVBLUNXCS PEXMMAaX OMMKHO COOTBETCTBOBAThL AMana3oHam:

- 07124,0 80 29,4 B — npw HopMarnbHOW Unu YactuyHol pabote C3C;

- 01 18,0 8o 31,0 B — npwn aBapwuiiHoli pabote C3C;

- 0121,0 8o 33,0 B — npun HeHopmanbHol paboTte CIAC.

A.2.2 KoathdmumeHT nynbcauum HanpsikeHusi NOCTOSIHHOTO TOKa Ha BbIBOJAX NPYEMHUKA AoMxKeH ObiTh He Gonee
7,4 % HOMUHANBbHOIO 3HAYEHUSI.
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YacToTHble cocTaBnsitoLWme NyrnbcaLuumn HanpsikeHN s OIKHbI COOTBETCTBOBATL 3HAYEHWSIM, YKa3aHHbIM Ha PUCYH-
ke A.2.

A.2.3 lpuBegeHHble NepexogHble HanpsHKEeHUs Ha BbIBOA4AX NPUEMHMKA B CUCTEMAX, MMTaeMbIX FreHepaTopamu,
JOMXHbI COOTBETCTBOBATL MNpefenam, ykasaHHbIM Ha pucyHke A. 3.

A.2.4 TMpvBepeHHbIe NEPEXoHble HANPSKEHUS HA BbIBOAAX MPUEMHMKA B CUCTEMAX, MMTAEMbIX BbINPSIMUTENbHbI-
MW YCTPONCTBaMM, JOIKHBI COOTBETCTBOBATL NpeAeraM, ykadaHHbIM Ha pucyHke A4,

HelicTayloLlee 3HaueHUe HanpspkeHusi, B
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1,00 / N
0,90 / N
0,80 ’.a'
/
0,70 \ y
0,60 \\
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0,32 /
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0,20
0,10
0 N\
0,01 0,10 1,00 10,00 100,00
YacroTa, kl'y
YacroTa, Ky, HanpsokeHue, B
0,010
0,90
0,025
0,060
0,32
0,250
1,700
1,00
6,500

PucyHok A.2 — lNpegensl 3Ha4YeHUIM 4aCcTOTHBIX COCTaBNSIIOLWMX NyNbCcaunn HanpsikeHns 27 B nocTosiHHOro Toka
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HevicTeylollee 3HaYeHUe HanpsbkeHus, B
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11 4 — BEpPXHUI N HWKHUW Npeaenbl Npu HeHopmanesHou patoTe C3C; 2un 3 — BepXHUI U HWXXHWIA Npeaensl NPy HOPManbHOW
unu YactuyHon patorte COC

HanpsixeHue, B, ana npepena
Bpewms, ¢
1 2 3 4
0,01
70,0
0,02 80 8
0,05 64,0
0,10 78 55,0 10
0
0,20 73 455 15
0,50 62 33,0 22
1,00 49
3,00 294 24
33
7,00 OT10 go 21

PucyHok A.3 — MNpegenbl 3Ha4YeHUN NPYBEAEHHbIX NEPEXOAHbBIX HAMPSKEHUMA MOCTOSIHHOMO TOKa B CUCTEMAX,
nUTaeMbIX reHepaTopamMm
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HeincTeyiowee 3Ha4eHne HanpsXxeHus, B
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11 4 — BepXHUN U HXHUI Npeaensl NpU HeHopmaneHou patote C3C; 21 3 — BEPXHUI U HWXKHUI Npeaenbl IPpU HOPManbHOW
unu yactuvHon patore C3C

HanpsokeHue, B, ans npegena
Bpewms, ¢
1 2 3 4
0,01
40,0 13,0
0,02
45,0
0,05 39,0 13,5
0,10 37,0 15,3
0
0,20 44,0 33,5 18,5
0,50 40,5 30,0 22,5
1,00 37,0
3,00 33,0 29,0 24,0
7,00 32,0 OT0p0 21

PucyHok A.4 — [lonyckaeMble npeaensl 3HaYEHWI CTYNEHYATON XapakTepUCTUKN NEPEXOAHOrO HanpsKeHnst
NOCTOSIHHOTO TOKA B CUCTEMAX, MMTaeMbIX BbINPSIMUTENbHBIMU YCTPOWCTBaMK OT reHepaTopoB
nepeMeHHOro Toka NOCTOSHHOW YacToThbl
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MpunoxeHve b
(oba3aTenbHoe)

HonycTuMble HOpMbI KayecTBa INeKTPO3HEPrun Ha BbIBOAAX NPUEMHUKOB,
npegHa3Ha4eHHbIX ANA YCTAHOBKUA Ha CaMoneThl U BepToneThl,
pa3paboTtaHHble o 01.01.1990 r.

B.1 MNpvemHnkmn anexkTpoaHeprum nepemeHHoro Toka 115/200B,400 My

B.1.1 HanpspkeHne nto6oii hasbl Ha BbIBOAAX NPUEMHUKOB AOMKHO COOTBETCTBOBATHL AUana3oHaMm:

- o1 108 go 119 B — npm HopmanbHOM unu yactu4Hon pabote CIC;

- o1 102 po 124 B — npwu aBapwiiHo pabote C3C;

- o1 97 no 134 B — npwv HeHopmarnbHoi pabote COC.

b.1.2 HecuHyconaanbHOCTb HaNPsPKEHUS1 B YCTAHOBMBLUEMCSA PEXMME HOPManbHON MK YacTUUHON paboTtel CAC
[ONXHA GbITb TAKOW, YTOObI:

- KO3 DULMEHT NCKAKEHUSA HECMHYCOMAATBHOCTN KPMBON HANPSIXKeHUs1 He npeBblwan 8 %;

- [encTByiolee 3HaYeHne Nio6ol OTAENbHON BbICLWEN rAPMOHWKN He NPeBbIWano 5 % AeNCTBYIOWEro 3Ha4eHus
OCHOBHOW rapMOHWKMN HanpshKeHUS;

- koadduumeHT amnnutyasl coctaenan 1,41 £ 0,15.

6.1.3 lNpuBeaeHHble NEpexoHbIe HAaNPSPKEHWUS HA BLIBOAAX NPMEMHUKOB JOMKHEI COOTBETCTBOBATL Npedenam,

yKa3aHHbIM Ha pucyHke b.1.
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[eicTBylolee 3Ha4eHNe HanpskeHus, B
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11 4 — BepXHUN U HXHUI Npeaensbl NpU HeHopmaneHou patote C3C; 21 3 — BEPXHUI U HWXKHUI Npeaenbl IPpU HOPManbHOW
unu yactuvHon patore C3C

HanpsokeHue, B, ans npegena
Bpewms, ¢
1 2 3 4
0,01
160 58
0,02
180
0,05 139 86
0,10
0
0,20 175
0,50 162
119 108
1,00 148
3,00
134
7,00 Ot 0 po 97

PucyHok b.1 — lNpegensl 3HaveHni NpMBEAEHHbIX MePEX0oAHbIX HAMPSPKEHUIN NEPEMEHHOIO TOKa

5.2 MpwveMHWKKN aNeKTPOIHEPrMm NOCTOAHHOrO ToKa 27 B

b6.2.1 HanpsikeHue Ha BbIBOAAxX NPYEMHVKOB B YCTaHOBUBLUMXCS PEXMMAaX AOMKHO COOTBETCTBOBATL AMana3oHaMm:
- 07124,0 8o 29,4 B — npw HopMarnbHOW Unu YactuuHol pabote C3C;

- 01 18,0 8o 31,0 B — npu aBapwuiiHoli pabote CIC;

- 0121,0 o 33,0 B — npun HeHopmanbHol paboTte CIC.

b.2.2 KoathuumeHT nynbcaumm HanpsikeHWsi NOCTOSIHHOTO TOKa Ha BbiIBOJax NpuemMHuka — He 6onee 7,4 % Homu-
HarnbHOro 3Ha4YEeHUs.

YacToTHble cocTaensiowye nynbcaunm HanpskKeHusi AOMXHbl COOTBETCTBOBATb 3HAYEHUSIM, YKa3aHHbIM Ha
pucyHke A.2.
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b5.2.3 lNpuBeaeHHbIE NepexogHble HANPsKEeHUA Ha BbIBOAAX MPUMEMHMKA B CUCTEMAX, MMTAEMbIX FeHepaTopamm,
JOMXHbI COOTBETCTBOBATL MNpefenam, ykasaHHbiM Ha pucyHke B.2.

b.2.4 TNpuBeaeHHble NepexoaHble HANPSKEHWUsT HA BbIBOAAX NPUEMHMKA B CUCTEMAX, MUTAEMbIX BbINPAMUTESbHbI-
MW YCTPOMCTBaMM, AOIIKHbI COOTBETCTBOBATL Npeenam, ykazaHHbIM Ha pucyHke b.3.

HeiicTBylowee 3Ha4YeHWe HanpsbkeHusi, B
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11 4 — BepXHUN N HKHUI Npeaenbl Npu HeHopManeHou patote C3C; 21 3 — BEpXHUI M HWXKHUI Npeaensl Ipy HOPMankHON
unu yactuvHon padore CSC

HanpsokeHue, B, ons npegena
Bpewms, ¢
1 2 3 4
0,01
70,0 8
0,02
80
0,05 57,0 12
0,08 38,0 20
0,10 78 0
0,20 73
0,50 62
29,4 24
1,00 49
3,00
33
7,00 OT0p0 21

PucyHok b.2 — lNMpeaensl 3HaueHni NpuBeAeHHbIX NEPEXOAHbBIX HAMPSIKEHUM MOCTOSIHHOTO TOKA B CUCTEMAX,
NUTaeMbIX reHepaTopamMm
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OelicTeyloLlee 3Ha4YeHUe HanpsikeHus, B
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11 4 — BepXHUN U HXXHUI Npeaensl Npu HeHopmaneHou patote C3C; 21 3 — BEPXHUI U HWXKHUI Npeaenbl IpU HOPManbHOW
unu yactuvHon padore CSC

HanpsokeHue, B, ans npegena
Bpewms, ¢
1 2 3 4
0,01
40,0 13,0
0,02
0,05 45,0 37,0 17,0
0,08 31,0 22,5
0,10 0
0,20 44,0
0,50 40,5
29,4 24,0
1,00 37,0
3,00
33,0
7,00 Ot10po 21

Pucyrok 6.3 — [lonyckaemble npeaensl 3HAYEHWIN CTYNEHYaToNn XapakTepUCTUKM NEPEXOAHOIO HAMPSKEHN S
NOCTOSIHHOIO TOKA B CUCTEMAX, MMTAEMbIX BbINPSIMUTENbHBIMU YCTPOWCTBaMK OT reHepaTopoB
nepeMeHHOro Toka NOCTOSAHHOW YacToThbl
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MpunoxeHve B
(oba3aTenbHoe)

HonycTuMble HOpMbI KayecTBa 3NIeKTPOIHEPTMU Ha BbIBOAAX NPUEMHUKOB,
npeAHa3HaYeHHbIX ANA YCTaHOBKW Ha caMoneThl U BepToneThl,
paspaboTaHHble go 01.07.2010 r.

B.1 MpueMHMKM aneKTpo3Heprum nepemeHHoro Toka 115/200B,400 My

B.1.1 HanpsikeHwne no6Goli hasbl Ha BbIBoAAX NPUEMHUKOB AOMMKHO COOTBETCTBOBaTL AUanasoHam:

- 01108 go 119 B — npm HopmanbHOM unu Yactu4Hon pabore CIC;

- o1 104 po 122 B — npwu aBapwiiHoi pabote C3C;

- o1 100 go 127 B — npwu HeHopMmanbHou paboTte C3C.

B.1.2 HecnHyconmaanbHOCTb HANPSKEHUS B YCTAHOBUBLLEMCA PEXUME HOPpMAarnbHOW UK YacTudHon pa6otel COC
JOIKHA ObITb TAKOW, YTOObI:

- KO3 MOULMEHT UCKAKEHUS HECUHYCOMAANBHOCTY KPUBOW HANPSXXEHUA He npeBbiwan 8 %;

- [encTByioLee 3HaYeHne Nio6ol 0TAENbHON BbICLWEN rAPMOHWUKN HE NPEeBLIAno 5 % AeNCTBYIOWEro 3Ha4eHUs!
OCHOBHOW rapMOHVKW HanpspKeHWsT;

- koadduumeHT amnnutyasl coctaenan 1,41 £ 0,15.

B.1.3 lNpuBeaeHHble NepexoHbie HaNPsKeHUA Ha BLIBOAAX NPMEMHUKOB JOMXKHEI COOTBETCTBOBATL Npedenam,

YKa3aHHbIM Ha pUcyHke B.1.
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HeicTyiollee 3Ha4YeHUe HanpsixeHus, B
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11 4 — BEpXHUN N HUXXHWUW Npeaenbl Npyu HeHopMansHoun patote C3C; 21 3 — BEepXHUI U HUXKHUI Npeaenbl NPy HOPMansHON
unu yactuvHon padote C3C

HanpsokeHue, B, ans npegena
Bpewms, ¢
1 2 3 4
0,01
155 80
0,02
165
0,05 137 96
0,10 0
0,20 152
0,50 139 119 108
1,00
127
7,00 O10 o 100

PucyHok B.1 — lNpegensl 3HaveHnii npvBegeHHbIX MePexXoHbIX HANPSPKEHUIN NEPEMEHHOIO TOKa

B.2 MpueMHWKKN aneKTPOIHEepPrnm NocTosHHOro Toka 27 B

B.2.1 HanpsikeHve Ha BbiIBOAax NPUEMHVKOB B yCTaHOBUBLLNXCS PEXMMaXx 4OMKHO COOTBETCTBOBATL AMana3oHam:

- 07124,0 8o 29,4 B — npw HopMarnbHOW Unu YactudHol padote C3C;

- 01 18,0 8o 31,0 B — npu aBapwuiiHoli pabote CIC;

- 0121,0 ao 31,5 B — npun HeHopmanbHol paboTte CIOC.

B.2.2 KoadhduumeHT nynbcaumm HanpsikeHWsi NOCTOSIHHONO TOKa Ha BbiIBOJaxX NpuemHuka — He 6onee 7,4 % Homu-
HanbHOro 3HAYEeHUS.

YacToTHble COCTaBnsioWME MyNbCaLMM HAMNPSKEHUS OOMKHbl COOTBETCTBOBATbH 3HAYEHWSAM, YKa3aHHbIM Ha
pucyHke B.2.
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HevicTeylolee 3HaYeHUe HanpsHkeHus, B
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PucyHok B.2 — lNpegensbl 3Ha4eHUIM YaCTOTHBIX COCTaBNALWMNX NyNbcauni HanpsbkeHnst 27 B
NOCTOSIHHOIO TOKa
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B.2.3 lMpuBeaeHHble nepexofHble HaNPsKeHUs Ha BbIBOAAX NMPUEMHMKA B CUCTEMAX, MMTaAeMbIX reHepaTopamu,
JOIMXHbI COOTBETCTBOBATL Npejernam, ykasaHHbIM Ha pucyHke B.3.

HencTaylolee 3HayeHUe HanpsbkeHus, B
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11 4 — BEpXHUI U HAXHWUIA Npeaensl Npy HeHopmanbHoh patote C3C; 2u 3 — BEpXHUIA 1 HWXKHUIA Npeaernbl NPY HOPMansHOW
unu YactuyHou padbore C3C
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PucyHok B.3 — lNMpepgenbl 3HaueHni NpuBeAeHHbIX NEPEXOHbIX HANPSKEHUN NMOCTOAHHOIO TOKa B CMCTEMaX,
nuMTaemMblX reHepatopamMm

31



rOCT P 54073—2010

B.2.4 TMpuBeaeHHble NepexoHble HanpsKeHWs Ha BbIBOAAX NPUEMHMKa B CUCTEMAX, MMTAEMbIX BbINPAMUTENbHbI-
MW YCTPOWCTBaMU, AOSMKHbLI COOTBETCTBOBATL Npeaenam, ykazaHHbIM Ha pucyHke B.4.

HevicTytolee 3HaveHUe HanpspkeHusi, B
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32,0

294

24,0

21,0
20,0

13,0

A

11 4 — BepXHUI U HUXKHUW Npeaenbl Npyu HeHopMansHou patote C3C; 21 3 — BEepXHUI U HXHUWIA Npeaensl Npy HOPManNsHON
unu YactuvHoun patore CSC
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PucyHok B.4 — lNpegensl 3Ha4eHUN NpvBegeHHbIX NePeXoAHbIX HAMPSXEHUIN NOCTOSIHHOIO TOKa B CUCTEMAX,
nUTaeMbIX BbINPSMUTENbHbBIMW YCTPONCTBAMU OT reHEPaTOPOB NePEMEHHOT0 TOKa NOCTOSAHHON YacTOoThbI
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Bu6nuorpadusn

[1] KeanudukaumoHHbie TpeboBaHus YcnoBusi aKkcnnyatauum U okpyxatoLe cpeabl Ans 60pTOBOro aBvauvoHHO-
KT 160D/14D ro obopyaoBaHus.

(BHewHue Bo3gericTBytowme haktopbl BB®). TpeboBaHusi, HOPMbI U METOAbI
ncnblTaHnn
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YK 629.7.064.5:006.354 OKC 49.060 EO2

KritoueBkle croBa: cuctema SJ'IeKTpOCHaG)KeHI/Iﬂ, caMoneT, BepToneT, HOPMbI Ka4eCTBa 31eKTpo3Heprum
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