[IpunsAT 1 BBENECH B ACHCTBHE
IToctanosnenuem I'occrannapra PO

ot 1 nekadbps 2000 r. N 322-ct

T'OCYJAPCTBEHHBIN CTAHJIAPT POCCUMCKOM ®EJEPALIUU
COBMECTHUMOCTDb TEXHUYECKHUX CPEACTB JIEKTPOMATI'HUTHAA
YCTOMYUBOCTH K U3BMEHEHUSM YACTOTBI MUTAIOIIETO HAITPSI)KEHUS
TPEBOBAHMSI U METO/Ibl UCTIBITAHUI
Electromagnetic compatibility of technical equipment. Immunity to variation of power frequency. Requirements
and test methods
I'OCT P 51317.4.28-2000 (MIK 61000-4-28-99)

I'pyrma 902

OKC 33.100

OKCTY 0020

Jlata BBecHUS

1 sBaps 2002 rozxa

Ipeanciaosue

1. Pazpaboran BHUMADC, DHUI-MHBECT, TexHuuecknM KOMHTETOM II0 CTaHAApPTH3aLUM B OOJIACTH DIICKTPOMArHUTHOMN
coBmectumoctH Texunueckux cpeacts (TK 30) u Texnuueckum komuteToM 1o crannapruzanuu "Aromuas texuuka" (TK 322).

Buecen MunncrepctoM Poccuiickoit depepannu 1o aTOMHOW SHEPTUH.
2. [lpunsr u BBeneH B neiictBue [locranoBnennem ['occrangapra Poccun ot 1 gexadpst 2000 r. N 322-cr.

3. Hacrodmmuif cTaHZapT COACPKHUT AyTEHTHYHBIH TEKCT MeXIyHapomHoro cranaapra MOK 61000-4-28 (1999-11), m3m. 1
"OnexTpomarautHas coBMecTuMocTh (OMC). Yacts 4-28. Metonbl ucnbiTanuii 1 u3Mepenuit. VicrpiTanust Ha yCTOMYMBOCTh K U3MEHEHHUSM
YaCTOTHI JIEKTPONHUTAHUS" C JOTIOJIHUTENIbHBIMU TPEOOBAaHUAMH, OTPAXKAIOIIUMHU TOTPEOHOCTH SKOHOMUKH CTPAHBI.

4. BBeneH BuepBhIe.

BBenenne

Crarmapt MOK 61000-4-28-99 sBnsercst yactrio crangapToB MOK cepun 61000 cormacHo cnemyromeit cTpyKType:
Yactp 1. OcHOBEI

Obmiee paccMoTpeHHe (BBeAeHHE, (DyHIaMEHTaIbHbIEC IPUHIIUIIBI)

OnpeneneHus, TEPMUHOIOTU

Yactp 2. DnekTpoMarHuTHasi 00CTaHOBKa

OmnucaHue 31eKTPOMAarHUTHOH 0OCTaHOBKH

Krnaccugukanus 31eKTpOMarHuTHOH 00CTaHOBKH

YpPOBHU DIEKTPOMAarHUTHON 0OCTAaHOBKH

Yacts 3. Hopmbl

HOpMBI IIOMEXOOMUCCUH

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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Hopmbl momexoycToiunBocTH (B TeX Cily4asix, KOIJla OHM HE SBISIIOTCA IPEIMETOM DPACCMOTPEHMs TEXHHYECKUMH KOMUTETaMH,
Ppa3pabaTHIBAOIIMMU CTaHAAPTHI Ha MPOIYKIIHIO)

Yacte 4. MeTo/1pl HCTIBITAHUA U U3MEPEHHUI

Meroapl n3mMepeHuit

MeTtoapl CIIBITAHUHA

Yactb 5. PykoBojcTBa 10 yCTaHOBKE M IOMEXOIIOIaBICHUIO
PykoBozcTBa 1o ycTaHOBKE

PykoBozcTBa 110 TOMEXOIIOIABICHUIO

Yactp 6. O0mme cTanaapTsl

Yacts 9. Paznoe.

Kaxmast yactb noapasaeisaeTcsas Ha pa3aeciibl, KOTOPbIE MOIYT OBITh 0Hy6J’II/IKOBaHBI KaKk MEXAYHapOAHBIE CTaHIapThbl b0 Kak
TCXHUYECKHUE YCIIOBUSA WM TCXHHUYECKHUC OTYCTHI. HCKOTOPBIG M3 YKa3aHHBIX pa3JciioB 0Hy6J’IHKOBaHLI. ﬂpyFI/IC 6y,£[yT 0Hy6J’IHKOBaHLI C
YKazaHUEM HOMEpaA YacCTH, 3a KOTOPBIM CIIEAYET I[e(bHC, a 3aTeEM BTOpOﬁ HOMEp, yKaBBIBaIOH.H/Iﬁ paszaei.

1. Ob6s1acTh NpUMeHeHust

HaCTOHH.IHﬁ CTaHAapT yCTaHaBJIUBACT Tp€6OBaHI/Iﬂ yCTOﬁ‘{HBOCTH DJICKTPOTCXHUUYCCKUX, DJICKTPOHHBIX &u pa[[HOSJ'[eKTpOHHLIX& I/IBHGHHﬁ
" OGOPYI[OBaHI/IH ():[anee B TCKCTEC - TCXHHYCCKUC CpeL[CTBa) K U3MCHCHUAM YaCTOThI MUTAIOIICTI0 HANIPSKEHUSA U COOTBETCTBYIOIIUE METObI
HCHLITaHPIfI, a TaKXeC 06]].[y}0 OCHOBY MJIs1 OLCHKHU yCTOfI‘{PIBOCTH TCXHHUYCCKHUX CPCACTB (TC) IIpu U3MCHCHUM YaCTOTbI IUTAIOUICTO
HaIMpsAXKEHUA B YCIOBUAX JKCIUTyaTalluu.

Cranpapt pacnpoctpansercs Ha TC ¢ HOMHHAJIBHBIM TOTpPeOJIieMbIM TOKOM He Oosee 16 A (B omHoii (hase), MoAKIOYaeMble K
&HU3KOBOJIETHBIM ~ pacIpEJeTUTEIBHBIM 3JICKTPHUECKIM CETSIM& W TPOMBIIUICHHBIM JJIEKTPUYECKAM CETSAM IIPH YacTOTE IHTAIOIIEro
Hanpspkenus 50 I'u.

Cranpapt He npuMensiioT it TC, HOKITI0YaeMbIX K pacipeleTeIbHBIM JIEKTPUIECKAM CETSIM MepeMeHHOro Toka yactotoi 400 I

TC, xak mpaBHUIO, YCTONYMBBI K HE3HAYNUTEIHHBIM W3MEHEHHSM YacTOTHI MHUTAOIIETO HANpsDKEHHA. TpeOOBaHUS M METObI UCIIBITAHUH,
YCTaHOBICHHBIC B HACTOAIIEM CTaHAApTE, JODKHBI IPUMEHATHCS TOIbKO A TC, BOCIPUUMYHUBEIX K M3MCHEHHUSIM YacTOTHI AICKTPOIUTAHUS
BCJIE/ICTBUE KOHCTPYKTHBHBIX OCOOCHHOCTEH MM YCIOBHil OKCIUTyaTald, a TaKXkKe C YYeTOM BO3MOXHBIX IIOCICACTBHH OTKa30B B
(DYHKIIMOHUPOBAHUH.

CTeneHn »XECTKOCTU MWCIBITAHHH, YYUTHIBAIOIINE KOHKPETHBIC YCIOBHS JICKTPOMArHUTHOH OOCTAaHOBKM mpH 3Kkciutyatamuu TC u
KpUTEpUH KadecTBa (yHKIHOHUPOBaHUS TC MpH UCIBITAaHUSX HA IOMEXOYCTOHYNBOCTH, JOJIDKHBI OBITh YCTAHOBJICHBI B &TOCYIapCTBEHHBIX&
cranaaptax Ha rpynnsl TC u TC koHKpeTHOTO Buja.

&TpeboBaHMs HACTOSAIIETO CTaHIAPTA SBIISIOTCS 00s3aTEIBHBIMH.

Copnepxanue crangapra MOK 61000-4-28-99 HabpaHO npsMbIM HIpUQTOM, JTOMOTHUTENBHBIE TpeOoBaHus k cranaapty MOK 61000-4-28,
OTpaXKaroIlue MOTPEOHOCTH IKOHOMUKH CTPaHBI, - KypCHBOM.&

2. HopMaTHBHBIE CCHLIKH

&B HacTosIIeM CTaHIapTe HCIOJIBL30BaHbI CCHUIKH Ha [1] M clienyrommue cTanaapThl:

T'OCT P 8.568-97. T'ocynapcTBeHHass cucreMa OOECHEYEHUsI €IMHCTBA HM3MEPEHHMH. ATTeCTalMsi MCHBITaTeIbHOrO 00OpYIOBaHUS.
OCHOBHBIE NTOJI0KEHUS

T'OCT 13109-97. Dnexrpuueckas 3Heprusi. COBMECTUMOCTb TEXHUUECKUX CPEACTB 3IeKTpoMarHuTHas. HopMbl kauecTBa 3J€KTpUUecKoil
SHEPTUH B CHCTEMAaX 3JIEKTPOCHAOXKEHUS O0IIEero Ha3HAYECHUS]

I'OCT 30372-95/'OCT P 50397-92. CoBMECTUMOCTb TEXHUYECKHX CPEACTB MIEKTPOMArHUTHAsS. TepMUHBI 1 ONpeieNIeHUs

T'OCT P 51317.2.4-2000 (MOK 61000-2-4-94). CoBMECTUMOCTb TEXHHUYECKUX CPEACTB JICKTPOMATHUTHASA. YPOBHU DJIEKTPOMArHUTHON
COBMECTUMOCTH JUIsl HU3KOYACTOTHBIX KOHIYKTUBHBIX IIOMEX B CHCTEMaX 3JIeKTPOCHA0KEHHS! POMBIILICHHBIX TIPEANPUSITHIA

I'OCT P 51318.22-99 (CUCIIP 22-97). CoBMECTUMOCTh TEXHHYECKUX CPEACTB 3IEKTPOMATHUTHAS. PagnonoMexu MHIYCTpHANBHBIE OT
000pynoBaHKs MHYOPMALIMOHHBIX TEXHOIOTUH. HOpMBI M MEeTOIbI HCIIBITAHMHA.&

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



3. O0uIHe MoJI0KeHUsI

TC MOryT OBITH TIOJABEPIKCHBI BJIIMAHUIO U3MEHEHHMI 4YacTOThl B CHUCTEMax 3HeKTpOCHa6)KeHI/Iﬂ. WcnpiTanus Ha HOMCXOyCTOP’I‘IHBOCTL
MPOBOJAT C LCIBIO ONPEACICHUSA PE3YyJIbTaTOB BOSHGﬁCTBHﬂ M3MEHEHUIH YacTOThl MHUTAIOIIETO HaIpsKCHUsST Ha QJyHKHHOHI/IpOBaHHC TC,
KOTOpPBIC MOTYT OBITH BOCHTPUUMYMBEI K DJICKTPOMAarHuTHBIM IIOMEXaM yYKa3aHHOI'O BUJa. PC3yJ’H>TaTBI BOSI[eﬁCTBH}I Ha TC u3MeHEeHUs YaCTOTHI
HaIpspKECHUS NMUTaHUA UMEKOT MECTO, KaK ITPaBUJIO, HEMEUICHHO ITOCJIC U3MCHCHU YaCTOTHI.

YacroTa NIEPEMEHHOI'0 TOKa B pacHpeACIMTEIIbHBIX CUCTEMax 3J'IeKTp0€Ha6)KeHI/I$I 06LLICFO Ha3zHAa4Y€HHsA HEIIOCPEICTBEHHO CBsA3aHa CO
CKOPOCTBIO BpalllCHUA I'CHEPATOPOB TaK K€, KaK U 4yacTOTa NNEPEMEHHOI0 TOKa, IojiyyacMoro ot recHeparopos, pa60Ta}0H.[I/IX B U30JINPOBAHHBIX
cucreMax 3HCp1"0CHa6}KCHI/Iﬂ. B kaxaplii MOMEHT BPEMCHU 4YacTOTa 3aBUCHUT OT AUHAMHYCECKOI'O PaBHOBECUA MEKIAY Harpy31<01>'1 B CCTH U
MOIIIHOCTBIO T'€HCPHUPYIOLICTO 060pyI(OBaHI/Iﬂ. CJIC[[OBaTeJTBHO, npyu HU3MEHEHUAX YKa3aHHOI'0 JWHAMHYCCKOI'0 paBHOBECHUS BO3HHUKAIOT
HEOOJIBIITNE U3MEHEHHSI YacTOThl. Benmnunaa u JUIMTCJIbHOCTb YKa3aHHBIX W3MCHCHHI 3aBHCAT OT XapakTepa M3MCHCHHH Harpysku U peakuuu
TEHEepUpPYIOLIETO 060pyIIOBaHH$I Ha U3MCHCHUSI HArpy3KHU. Ecmu mutanmne TC OCYIIECTBIIAICTCS OT HE3aBUCHMOI'0 MHBEPTOpA, 4aCTOTA MOKET
OBITH YCTaHOBJICHA C TOMOIbIO CUCTEMBI YIIPABJIICHUS U 3aCI)I/IKCI/IpOBaHa.

3HaYeHHE 4YacTOTHI B CHCTEMax 3HeKTp0CHa6)KeHI/I${ 06H.ICFO Ha3HAYCHUs TIpU HOPMAJIBHBIX YCJIOBUAX pa6OTI>I yCTraHaBJIUMBacT
3Hepr0c1—la6>f<aromaﬂ Opranusanuss B BHUAEC HOMHWHAJIBHOI'O 3HA4YC€HHUS 4YaCTOTBI (50 FI_I) U HEOONBIINX OTKHOHGHI/Iﬁ, OrpaHU4YHuBarOIINX
JAOITYyCTUMBIC 3HAUCHUS 4aCTOThI.

&llpumeuanue. B coorerctBru ¢ 'OCT 13109 HOpManbHO JOMYCTUMBIE M NPEIEIbHO JOMYCTUMbIE 3HAYEHHS OTKJIIOHEHHS YacTOThI OT
HOMMHAJIBHOTO 3HAYCHHS B CHCTEMaX HEProcHa0XeHHUs 00I1ero Ha3HaYeHUs He JTOJDKHBI mpeBbimath +/- 0,2 u +/- 0,4 ['n cooTBeTCTBEHHO.&

OI[HaKO, €CJIn CUCTeMa 3HCKTpOCHa6)KCHHH ABJISICTCA HSOJTHPOBaHHOﬁ, B HEell BO3MOXHEI 3HAUYHATEILHO OOJBIINE W3MEHEHUS YaCTOTHI M
obecrieueHne yCTOﬁ‘{HBOCTH TC K U3MEHEHHUSM YaCTOThI TTATAIOUICIO HAIIPSIKCHU S HpHoGpeTaeT 6OHBLHy}O 3HAYUMOCTbD.

H3MeHeHus 4acToThl MUATAOMICTO HAIPAXKCHUA MOI'YT OKa3bIBaTh BJIMAHUC HA:
-TCwu CHUCTEMBI, NCIIOJIB3YOUIUE NJI1 CAHXPOHU3AallNU UIIN OTCUETAa BPEMEHU YaCTOTY NEPEMEHHOTO TOKA B CETH;
- TC, KOHCTPYKIHSA KOTOPBIX COACPIKUT MMaCCUBHBIC q)HHBTpBI, HaCTpanBa€MbIC Ha YaCTOTY NUTAIOUICTO HATIPSYKCHUS.

CeeneHus O IPUYMHAX M TIOCTCACTBUAX H3MEHEHHUH Y4acTOTHI B CHCTEMaX JNEKTpOoCcHa0 eHusI iprBeieHb! B [Ipunoxernu A.
4. Onpenenennst

&B HacTosiieM craniapte npuMeHstoT Tepmunsl, yeraHoBieHHbie B TOCT 13109, TOCT 30372/TOCT P 50397, a Takxke cneayromue: &

- YCTOWYHBOCTb K OJJICKTPOMAHUTHOW IOMexe (IOMEeXOyCTOHYMBOCTB) - &cnocoOHocTh TC COXpaHsATh 3aJaHHOE KauyeCTBO
(YHKIIMOHUPOBAHMSI TPU BO3ACHCTBMM HA HEro BHENIHMX IIOMEX C pErJaMeHTHPYEMbIMH 3HAYCHUSIMH I1apaMeTpoB B OTCYTCTBHE
JIONIOJTHUTENBHBIX CPEJCTB 3aLUTHI OT MOMEX, He OTHOCSIMXCS K npuHimny nerctust uiu nocrpoenust TC (FOCT 30372/TOCT P 50397)&;

- HapylleHHe (QYHKIMOHHPOBAHUA - HecocoOHOCTh TC BEINONHATE YCTAHOBIECHHYIO (DYHKIMIO WJIM IpeKpalieHue BhmonHeHHus TC
YCTaHOBIJICHHON (DYHKITUM;

- &HH3KOBOJIbTHAs pacnpeneiuTeiibHass  JJIEKTpHUYCECKass CE€Tb - HU3KOBOJIbTHAs  pacnpeAaCIUTE/IbHAsA  DJICKTpUYECKass CETh
3HepFOCHa6)Ka}0H.[eI‘/'I opraHusaliuu (SJ'ICKTpI/I‘{eCKaﬂ ceTh o0IIero HaSHa‘ICHI/If{) WM HU3KOBOJIbTHaAsA DJJICKTPHUUYCCKas CETb HOTpe6I/ITeJ'[$[
3J'leKTpI/I‘I€CKOI71 OHEPIruy, NpeAHa3sHA4YCHHBIC JIS [IMTAaHWUA PAa3JIMYHBbIX IIPUEMHUKOB 3J'[eKTpI/I'-ICCKOI71 OHEPIUU B MECTax UX paSMCH_IeHI/ISL&

5. CTeneHu KeCTKOCTH MCIIBITAHM I

Ucneiranus TC Ha yCTOﬁ‘{HBOCTB K HU3MCHCHHUSAM 4YacCTOTbl INUTAIOLICTO HAIPSOHKCHUS HPOBOAAT IIPU HOMHHAJIIBHOM HAIPSXKCHUU
DJICKTPOIIUTAHUS.

Hcmsiryemoe TC (UTC) momkHO BHavane (pyHKIMOHUPOBATH IPH HOMHHAIBHOI YacTOTE IEKTPUUCCKON CETH s 1 3aTE€M IIOJIBEPraThCs
HOCJIEI0BATENBHOCTH U3MEHEHUH YaCTOThl B COOTBETCTBUH C PUCYHKOM 1.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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A Y

PHCy]-[OK 1. IlocyenoBaTeIbHOCTH H3MEHEHHI YaCTOTHI

LFIF

CTeneHn KECTKOCTH HMCIBITAHHMI YCTaHOBJICHBI B TaGJ’II/IHG 1. OTHOCUTENbHOEC U3MEHEHHE YaCTOThI (

) yka3aHO B IPOIEHTax OT

HOMUHAJIBHOM YacCTOTHI f .

Tabmuna 1

CTeneHu KeCTKOCTH UCIIBLITAHUI Ha yCTOﬁ‘ll/lBOCTB K USMEHCHUSAM YaCTOThI MUTALIECT0 HANPAKECHUSA

T T -

ICrenens xectkocTd] OTHOCHTENbHOE M3MeHEHHe |[lepeXxoMHbIi HHTEpBall BPEMEHH|

| ucneltanuit | yacrotsl (densra /), % | t,c |

i l Lo p |

+ + + +

—_

\TpeboBaHus He yCTaHABIUBAIOT, | peOOBaHUS HE YCTAHABINBAIOT,

! 2 ! +/-3 ! 10 |

| 3 | +4, -6 | 10 |

i 4 ! +/-15 i 1 |

i X i CrieninanbHOE | CrieniuanbHOE !

+ + + +

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



i Ilpumeuanue. "X" npexncraBiser coOOH OTKPBHITYIO CTENEHb MKECTKOCTH,

IMCITBITAHUM, KOTOPasi MOJKET OBITh yCTaHOBIIeHA B cTaHaapTax Ha TC KOHKPETHOTO|
IBUJIa U B TEXHUYeCKOi nokymeHTauuu Ha TC. |

L

f
B Teuenue NIEPEXOAHOI0 HMHTEpPBAJiIa BPEMCHU (pI/ICyHOK 2) MaKCUMAJIBHOC M3MCHCHHUC YaCTOTBI B TCUCHHC JJIUTCIBHOCTH OJIHOI'O

i)

nepuoa 10okHO ObITh MeHblie 0,5% ot *' .

Pucynok 2. [Ipumep u3MeHeHHUs YaCTOThI B TCYEHHH NEPEXOIHOI0 MHTePBaJa BpeMeHH

CreneHu )ecTKOCTH ucnbiTaHuid 1 u 2 ycranosieHs! 11 TC, IPUMEHSEMBIX B YCIOBUSIX DJICKTPOMAarHUTHONH 0OCTAHOBKH KJaccoB 1 u 2
o &I'OCT P 51317.2.4& cootBercTBeHHO (cM. [Ipumoxenne b).

CTerneHn >KeCTKOCTH UCIBITaHHH 3 U 4 YCTaHOBJICHBI I TC, NPUMCHHUTEIIbHO K KOTOPBIM HapylUI€HUE d)yHKL[HOHPIpOBaHHﬂ ABJIACTCA
KPUTUYHBIM IIpHU  OIPEACIICHHBIX YCJIOBHUAX. CreneHb JKECTKOCTH MCIBITAHMH 3 YCTaHOBJICHA IJIA 06’B€JII/IH€HHBIX pacnpeacIuTCIbHBIX
DJICKTPUYCCKUX CUCTEM, CTCIICHb )KECTKOCTU HCTIBITAHAHN 4 - JUISL U30JIMPOBAHHBIX CUCTEM.

IIpu onpeneneHnu XapakTEPUCTUK HCIBITATEILHOTO BO3/EHCTBHS, COOTBETCTBYIOUIMX CTEINEHH JKECTKOCTH MCHIbITaHUH X (CM. TabmuIyy
1), )KECTKOCTb MCHBITAHUN HE NOJDKHA ObITh MeHblue, yeM st TC, MoAKIoyaeMbIX K HU3KOBOJIBTHBIM PaCcHpPESIIUTEIbHBIM IEKTPUIECKUM
ceTsIM 00111ero Ha3HaYeHHsI.

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



HpI/IMe‘-IaHI/Ie. YacTtoTa NHTAIOMIErO HarpsKE€HUS TIPU UCHOBITAHUAX HE OJIKHA OBITh MEHBIIE MHUHHMAIIBHOH YacTOTHI M OOIbIIE

MaKCHMAJIbBHOM YaCTOThI ITUTAIOIIETO HaIlpsKEHUA, YKa3aHHbIX B CTaHAAPTE HA TC KOHKPETHOT'O BU/JA.

6. UcnibiTaTe1bHOE 000py10BaHUE

6.1. XapakTepucTHKH HcnbITaTenbHoro reneparopa (UIN)

B UI' JOJIKHBI OBITH NpeayCMOTPEHBI MEPLI IO MPEAYNPEKACHUIO 3HAYUTCIIBHBIX IMOMEX, KOTOPBLIC IIPU UX SMUCCHU B JJICKTPUYCCKYIO

CE€Th MOT'YT IIOBJIUATH HA PE3YJIbTAThI HCIIBITAHUHN.

XapaKTepI/ICTI/IKH WI" noJxHBI COOTBETCTBOBATH YKa3aHHBIM B Tabnuie 2.

Xapakrepucruku AT’

T -
| HamMeHoBaHHe XapaKTEpHCTHKH | 3HaveHne XapaKTepUCTHKH |
+ + +

| [Ipenens! mormyckaeMoil HOTPEIIHOCTH | +/- 2% |

|YCTaHOBKH BBIXOJHOTO HANPSDKCHHUS | |

| Berxonnoe Hanpsbxenue u BeixogHo | WI™ nomkeH obecrieunBaTh BHIXOJHOE i

iTox UT" /HaIpsDKEHHE U BEIXOJHON TOK B |

| |COOTBETCTBHHU C THIIOM HctbiTyemoro TC |

i (M TC) l
i JomycTnmas orpemHocTb ! +/-1,8° |
\ycranoBku a3sbl (Juist Tpex(pasHbIX | |

ICHCTeM B KaI0i dase) | |

! JlorycTrUMast TIOTpeIHOCTh | +/-0,3% |
|YCTQHOBKH 4aCTOTbI | 1

| [Ipenenpl NI3MEHEHUST YaCTOTHI | 40 - 60 I'n |

| JlonycTumas morpeIHocTb yCTaHOBKHY, +/- 10% |

JJUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB, |

L +

Tabmura 2

&YPOBHU HWHIYCTpUANBHBIX pajuonoMex, co3maBaeMbix WI, nomkHbl coorTBercTBOoBaTh TpeOoBanusiM ['OCT P 5131822 nus

obopynoBanus kiacca b&.

6.2. IIpoBepka xapakrepuctuk UI°

VupteiBasg, yto UTC MOryr MMeTh pa3jiuyHble XapaKTEPUCTUKH, NPH HCIBITAHUAX Jomyckaercss npumeHsats WD ¢ pasnuyHbIMU

3HAYCHUSAMHA BBIXOAHBIX HAPSAXKEHHA U TOKA B COOTBETCTBHUU C TUIIOM UTC.

IIposepka xapakrepuctuk UI' nomkHa IpOBOIUTECS C MIPUMEHEHHEM PE3UCTUBHON HArpy3KH, COIPOTHBIEHHE KOTOPOH paBHO BXOIHOMY

conportusnenuto UTC.

&UI" nomxen 6b1Th arrectoBan o 'OCT P 8.568. Ilpu arTecTanuu onpeaensioT AeicTBUTENbHbIE 3HAUCHUS XapaKTePUCTHK, YKa3aHHBIX

B Tabsmre 2.&

7. PabGouee MecTO M1 HCNBITAHUI

He sBnsercs Oq)I/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU

«/lpeBrpany - 1epeBsiHHbIE IOMa.



Cxema obopynoBanus s ucnbiTaHuii TC Ha yCTOWYMBOCTh K M3MEHEHHSM YaCTOTHI MUTAIOIETO HANpsDKEHHs ¢ ucnoib3oBanuem UT,
COCTOSIIIEr0 U3 TeHepaTopa CUIHAIOB U YCHIIMTEN] MOIHOCTH NPUBEICHA HA PUCYHKE 3.
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Pucynok 3. Cxema HCHIBITATEJILHOI0 000PY/0BAHHS € YCHJIMTEeM MOLHOCTH
Ucnerranns tpexgazusix TC nmpoBoasar ¢ ucnons3zoanneM I ¢ ciHXpoHM3anuel HanpspDKeHU B Kaxaoit dase.
8. MeToabl HCIIBITAHUI

Ucneitanus TC KOHKPETHOI'o BHJA JIOJIKHBI OBITH IIPpOBEACHBI B COOTBETCTBUH C nporpaMMoﬁ I/ICHHTaHHﬁ, KOTOpass AO0JDKHA
YyCTaHaBJIMBAThb:

- ocHOBHEbIE Xapaktepuctuku UTC;
- BO3MOXXHBIC COSTUHUTEIH (Pa3beMbl, 32)KUMBI U T.[I.), COOTBETCTBYIOIME KaOeIu U nepudepuiiHble yCTPpOUCTBa;
- BXO/HBIE IOPTHI 3j1ekTporuTanus TC, moasepraeMbie BO3ICHCTBHIO;

- MIpe/ICTaBUTENbHbIE PeXKUMBI GyHKIHOHUpoBanui UTC;
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- &cCTeneHb )KECTKOCTH UCIBITAHUH& U KpUTepHil KauecTBa GyHKIHOHHpoBaHKA TC NpH UCIIBITAHUAX;
- cocTaB pabovero MecTa TSl MCIIBITAaHUH.
Ipu oTCYTCTBMU UCTOYHUKOB CHUTHANOB, oOecneunBaromux ¢yHkuuonuposanue UTC, nomyckaercs 3aMeHATh UX UMUTaTOPaMHU.

IIpn mpoBeneHNM HCHBITAHUK PETUCTPUPYIOT yXynlleHHe kadecTBa ¢yHkuuoHupoBanus WTC. OGopynoBaHue, HCHOIb3yeMOE IpHU
IPOBEJICHUM KOHTPOJIA, TOJDKHO OBITH CIIOCOOHO yCTaHOBUTH M3MEHEHHE PEXHMMa U XapakTepucTHK (yHKiuonupoBanui UTC Bo Bpems u
MOCJIe MIPEKpaleH s BO3AeHCTBHS ToMexH. [lociae OKOHYaHUS UCTIBITAHUI JOJDKEH OBITh MPOBEAeH KOHTPOoIb (yHkironupoanus UTC.

8.1. YcnoBus ucnbITaHU B UCTIBITATENbHON Tab0paTOpun

HcniplTaHus JOJKHBI ObITh IIPOBE/ICHBI IPU HOPMAJIbHBIX KIMMATU4ECKUX YCIOBUAX:

- TeMIlepaType OKpy»KaroIero Bozayxa (25 +/- 10) °C;

- OTHOCHTEJIEHOW BIaKHOCTH Bo3ayXxa 45 - 80%);

- atmocdepHoM naBienuu 84 - 106,7 xI1a (630 - 800 MM prt. cT.),

eciM HHbIe TpeOOBaHUS He yCTaHOBIEHHI B cTanAapTax Ha rpynmsl TC umu TC KoHKpeTHOTro BHAA.
8.2. IlpoBeneHne nCHBITAaHUN

VcnpITaHust OCYLICCTBISIIOT MPH YCTAHOBJICHHOI CTEMEHM >KECTKOCTH. Kakmoe HCIBITaHHE MPOBOMSAT TPH pa3a B COOTBETCTBHH C
pucynkamu 1 u 2. Jlns tpex¢asubix TC u3MeHeHHs1 4aCTOThI OCYIIECTBIISIIOT OJTHOBPEMEHHO B Tpex (aszax.

9. Pe3yJIbTaThl HCHBITAHUIT M IPOTOKOJI HCTIBITAHUI

Hacrosimmii pa3nen ycraHaBIuBaeT MOPSIOK OLUEHKHU Pe3ysbTaTOB HUCIBITAHUNA U MOATOTOBKU MPOTOKOJA HUCIBITAHUN, OTHOCSIIUXCS K
HACTOSILEMY CTaHIApPTy.

Muoroo6pazue u pazmuuus TC M cucrem, MOMIEKAIIUX HMCHBITAHUSAM, 3aTPYIHSIIOT YCTAHOBJCHHE EIUHOI OLIEHKH pe3yJbTaTOB
BO3/ICHCTBYSI U3MEHEHU I YaCTOTHI MUTAIOIIEro HanpspkeHust Ha TC U cucTeMbl.

PeSyJ'IBTaTLI HMCIIBITAHUI JOJIKHBI OBITE KJ'IaCCI/I(I)I/IHHpOBaHI)I Ha OCHOBE CJICAYIOINX KPUTCPUEB Ka4C€CTBa quHKHHOHHpOBaHI/ISI I/ITC, [S{A)0%8
HUHBIC TpCGOBaHI/IH HC YCTAHOBJICHBI B CTaHAAPTaxX Ha IPYIIIIbL TC wm TC KOHKPETHOTO BHJa:

-A- HOpMaJIbHOE (I)yHKLlI/IOHI/IpOBaHI/Ie B COOTBETCTBUHU C TEXHUUYECKOM Z[OKyMeHTaLIPIefI na TC KOHKPETHOI'O BUAA,

- B - BpeMeHHOe yXyaumeHue kauecTBa (PyHKIMOHUPOBAHUA WX HMPEKPAIICHUE BBINOIHEHUS yCTaHOBICHHON (DYHKIMH C IOCIETYIOMINM
BOCCTaHOBJICHUEM HOPMAaJIbHOTO (pyHKIIMOHHPOBAHHS, OCYIIECTBIIEMbIM Oe3 BMEIIATEIbCTBA OIEPATOPa;

-C- BPEMCHHOC yXyAUICHHUC Ka4eCTBa EbyHKLIPIOHHpOBaHI/ISI WJIN NIPEKPALICHUEC BBITIOJIHCHUS yCTaHOBHCHHOﬁ q)yHKLII/II/I, KOTOpPBIC TpeGyIOT
BMCIIATCIIBCTBA OIIEpaTOpPa UJIN IIEpe3allyCKa CUCTEMBI;

- D - yxynmmenne kadectBa (HYHKIHOHHPOBAHHS WM INPEKpPALICHHC BBINOJIHEHHUS yCTAHOBJICHHOH (yHKUIMH, KOTOpBIC HE IMOMJIEXKAT
BOCCTAHOBJICHHUIO U3-3a MOBPEXICHUs 000pyI0BaHUs (KOMIIOHEHTOB), HAPYLICHHS IIPOrPAMMHOT0 00ECIIeUYEHHs HITH MTOTEPH JaHHBIX.

WUTC He AOMKHO CTaHOBHUTHCS OMACHBIM WM HCHAIC)KHBIM B PE3yJbTaTe BO3ACHCTBHS MOMEX, PEIJAMCHTHPOBAHHBIX B HACTOSILIEM
CTaHaapTe.

OCHOBHOE IIPaBUIIO VIS IPU3HAHUS PE3yIbTaTOB UCIIBITAHUI ITOJI0XKUTEIBHBIME 3aKI04aeTcs B ToM, 9T0 UTC 1omKHO OBITH yCTOWYUBO
K IIOMeXe I BCeX NEPHOJOB BO3JCHCTBHA IOMEX M IO OKOHYAHHU HCIBITAHUH JIOJDKHO YIOBJICTBOPATH (PyHKIMOHAIBHBIM TPEOOBAHHSAM,
YCTaHOBJICHHBIM B TeXHHUECKOI qokymeHTanuu Ha UTC.

HCKOTOpLIe IOCIICACTBUA BOSZ[eﬁCTBHS[ TIOMEX MOIr'yT OBITH YCTAaHOBJICHBI B TEXHUYCCKOM JAOKYMCHTAallUU Ha UTC xak He3HAYUTEIIbHBIC u,
CJICAOBATCIIbHO, IIPUCMIIEMBIC.

HpOTOKOJ’I HUCTIBITAHUN JTOJDKEH BKJIOYATh yci10BUs HUCTIBITAaHUH U pe3yJIbTaThl HUCTIBITAHUM.

IIpunoxenue A

(uadopmanmoHHOE)
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MPAYMHBI M TOCJEJCTBUSA U3BMEHEHUI YACTOTHI B CUCTEMAX DJIEKTPOCHABXKEHUSA

A.1. [TpuumHse!

B cucremax snekTpocHaOxeHUs 00Iero Ha3HAYeHH B IEAX 00eCIeueHUs OIepKaHNA YaCTOTHl B YCTAHOBICHHBIX IIpefieliaXx OOBIYHO
3amac MOLIHOCTEH TeHEPUPYIOIMX CTaHLUI NPEBOCXOAUT HArpy3Ky. TeMm He MeHee B peJKHMX CIydasX 4acTOTa BBIXOAUT 3a YCTAHOBJIEHHBIE
npenesbl, HallpuMep, IpU OTKII0YEHUH Harpy3KH MU FeHepaTopoB OONBIION MOIIHOCTH.

B Ttakux ClIydasiX HCEKOTOpass 4YacTb HArpy3kKu HWINW TI'CHEPATOPOB aBTOMATHYCCKU WM BPYUYHYHO OTCOCHUHSACTCA I 6LICTpOI‘O
BOCCTAHOBIICHHUS OaltaHca MOIITHOCTH. Bpama}omnecs{ MalllruHbI, HC HUMCIOLIUC (IJHKCI/IpOBaHHOfI CKOpPOCTH BpalicHus, OOBIYHO CHIYKAIOT
MOIIHOCTH NPU MMOHUKEHUU YaCTOTBI, IIOITOMY baJlaHC BOCCTaHABINBACTCS npu MCHBIIICH 4acTOTe.

A.2. ITocnencrBus

B npenenax momycTUMbIX 3HAUSHHWI OCHOBHOE BIIMSIHWE M3MEHEHUsI YacTOThl COCTOMT B HM3MEHEHHUHM CKOPOCTH BpAlLCHHsl MAIllMH.
CrenoBaresibHO, JJIEKTPUYECKHE Yachl, UCIIOJB3YIOIIME OCHOBHYIO YacTOTY CETH, (DyHKIMOHHPYIOT C OTCTaBaHMEM HWIIM OIEpekKEHHEM, a
JIBUraTeNd MOTPEONAIOT OONbUIYI0 WM MEHBIIYI0 MOIIHOCTb, 3aBHUCSLIYI0 OT COOTHOLIEHUs CKOPOCTH W BpAIIAIOIIEro MOMEHTa
COOTBETCTBYIOILEH HArpy3KH.

M3MeHeHMe 9acTOThI IPUBOAUT K PACCTPOUKE (DHIBTPOB BBICIIMX FAPMOHUK.

JIro6oe DJICKTPOHHOC 060pyI[OBaHI/I€, HCIOJIB3YIOUIEEC B KAa4YC€CTBE€ HMHAUKATOpAa BPEMEHH 4YaCTOTYy TOKa B CHUCTEME 3IICKTp00Ha6)KeHH5{,
TaK¥Xe IMOoABEPracTcs BO3£[€I7ICTBI/IIO.

[Tpunoxenue b

(uHpOPMAIOHHOE)

KJIACCBI DJEKTPOMATHUTHON OBCTAHOBKH

Kiaccel anekTpoMarHuTHO#M 00cTaHOBKH NpuBeeHbl B cooTBeTcTBUU ¢ [OCT P 51317.2.4.
Kimace 1

JlaHHBIN KJacc MpUMEHseTCs Ul AJIEKTPOMAarHUTHON OOCTaHOBKM B 3allMIIEHHBIX CHCTEMax 3JIEKTPOCHAOKEHMS M XapaKTepu3yeTcs
YPOBHSAMHU DJIEKTPOMAarHUTHOH COBMECTHMOCTH Oojiee HU3KMME, YeM YPOBHH 3JIEKTPOMAarHHTHOH COBMECTUMOCTH B CHCTEMax
AEKTPOCHAOXKEHU o0mero HasHaueHus. OH cOOTBETCTBYeT IpuMeHeHHI0 TC, BOCIPHUMYMBBIX K ITOMEXaM B ITHTAlOIIeil CeTH, HalpuMep,
KOHTPOJIBHO-U3MEPUTENBFHOTO JIa00paTOPHOTO 000PYIOBAHMS, OTIEIBHBIX CPEACTB YIPABICHHUS TEXHOJIOIMYECKUMHU IPOIECCAMU U 3aIIUTEL,
00pa31OB BBIYUCIUTEIHHON TEXHUKH HEKOTOPBIX BHAOB U T.JI.

[Mpumedanns. 1. Kimacc 1 anekTpoMarHUTHOW OOCTaHOBKH OOBIYHO COOTBETCTBYeT NpuMeHeHHto TC, KoTopble TPeOYIOT 3alluThl OT
MOMEX € TIOMOIIBIO CHCTEM OecriepeOoHOro MUTaHusI, PUIBTPOB MM YCTPOMCTB MOAABJICHHUS CETEBBIX MOMEX.

2. B HekoTOpbIX ciydasx npu npumeneHun TC, o0Onasaronux MOBBILIEHHOW BOCIPUUMYHBOCTBIO K IIOMEXaM, MOXET ObITh HEOOXO0IUMO
YCTAQHOBIICHHE YPOBHEH DIEKTPOMArHUTHOH COBMECTMMOCTH Oollee HH3KHX, YeM Te, KOTOpbIe COOTBETCTBYIOT Kiaccy 1 31eKTpOMarHMTHOH
00cTaHOBKH. B 9TOM cilydae ypoBHH 3JIEKTPOMArHUTHOH COBMECTUMOCTH COTJIACOBBIBAIOTCS B KaXKIOM KOHKPETHOM Cilydae (KOHTpOIUpyemast
3JIEKTPOMarHuTHas 0OCTaHOBKa).

Kiracc 2

JaHHblil Knacc OOBIYHO NpPUMEHSETCS JUIsL JJIEKTPOMArHUTHOH OOCTaHOBKM B TOYKax OOINEro W BHYTPUIPOU3BOJCTBEHHOI'O
NPUCOEIMHEHHS JUIS IPOMBILUIEHHBIX ycinoBuid skcrutyaraiui TC. YpOBHH 3J1€KTPOMAarHUTHOH COBMECTHMOCTH JJAHHOTO KJlacca MIAESHTHYHBI
TaKOBBIM [UIsl CUCTEM JIeKTpocHaOxeHus oOero HasHaueHus. [loatomy TC, npenHazHayeHHbIE JUIS TOJKIIOYEHHS K JIEKTPUUECKUM CETSIM
0011ero Ha3HauYCHHS, MOTYT HPUMEHSTBCS B YCIOBUSIX JaHHOTO KJlacca MPOMBIIUICHHOH 3JIEKTPOMarHUTHOH 00CTaHOBKH.

Kimace 3

I[aHHI:Iﬁ Kjacc 3H€KTpOMaFHI/ITHOﬁ 00CTaHOBKH TPUMCHSCTCSL TOJIBKO MJIsI TOYCK BHYTPUIIPOU3BOACTBEHHOI'O0 MNPUCOCAUHCHUSI B
TMIPOMBIIIEHHBIX YCJIOBUAX JKCILTyaTallun TC. O umeer 6Goiee BBICOKHE YpOBHHU 3HCKTp0Mal"HPITHOI71 COBMCCTHMOCTH, YEM TaAKOBBIC IJIA
KJ1acca 2 B OTHOIICHUHU HEKOTOPBIX JJICKTPOMATrHUTHBIX ﬂBHCHHﬁ, BBI3BIBAKOIMX ITOMCXH. 3J'ICKTpOMaFHI/ITHa$[ 00cTaHOBKA JOJDKHA OBITH
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OTHECEHa K KJIaccy 3 B Cllydae, ecii UMEeT MECTO JII000e U3 CIIeIYIOIHX YCIOBHI:
- UTaHue OOJIBbIICH YaCTH HArPy3KH OCYHIECTBIISIETCS Yyepes npeodpa3oBaTesu;
- UCIIOJIb30BaHKE 3JIEKTPOCBAPOYHOTO 000y I0BaHHS;
- YaCTBIE 3ayCKH JICKTPOJBHUIaTesel OONBIION MOIIHOCTH;
- OBICTpbIe M3MEHEHHS HArPY30K B SJIEKTPHYECKUX CETAX.

Ipumeuanue. IIpy GyHKIMOHUPOBAHMM HEKOTOPBHIX OOPAa3LOB HMPOMBIIUICHHOTO 00OPYIOBAaHMS, TAKHX KaK JYrOBblE NEYM M MOIIHBIE
npeoOpa3oBaTeIr, KOTOpPble OOBIYHO IMUTAIOTCSA OT OTAENBHOro (Guiepa, 4acTO CO3JAITCS IOMEXH, YPOBHU KOTOPBIX IIPEBBILIAIOT 3HAYCHUS,
COOTBETCTBYIOLIME Kiaccy 3 (KecTKas JJIEKTPOMAarHUTHas OOCTaHOBKa). B Takux cHemuanpHBIX ClydasX YPOBHH 3JI€KTPOMAarHUTHOH
COBMECTHUMOCTHU JJOJIXKHBI OBITh COTJIACOBAHBI.

Knacc 3JI€KTpOMaI‘HI/ITHOI7I 00CTaHOBKH JUIA  HOBBIX HNPOMBINIJICHHBIX HpCﬂHpI/IﬂTI/Iﬁ i 1npu MOACpHU3aAIUU CYHICCTBYIOLIUX
Hpe[[HpI/IHTI/Iﬁ HE MOXET OBITH OIIPEACJICH 3apaHee U JOJKCH YYUTBIBATh XaPAKTCPUCTUKU TPUMCHACMBIX TC ¥ TEXHOJIOTHYECKHUX IIPOLIECCOB.

&llpunoxenne B

(ctipaBoYHOE)

BUBJINOI'PA®UA

[1] PO 50-713-92 (MDK 1000-2-1). COBMECTUMOCTh TEXHHYECKHUX CPEICTB DJICKTPOMArHUTHAS. DJICKTPOMArHUTHass 0OCTaHOBKA. Buibl
HHU3KOYACTOTHBIX KOHAYKTHBHBIX IMOMEX M CHTHAJOB, MEPEAaBacMBIX II0 CHJOBBIM JIMHHSAM, B CHCTEMax OJIEKTPOCHAOXKEHHs o0O6IIero
Ha3HauYeHUs. &
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