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BBenenune

Crangapr MBK 61000-4-28—99 sBsiercs yactbio craHmaproB MBK cepum 61000 cornacHo crenyio-
LUEeH CTPYKType:
Yactb 1 OcHOBH
O6uree paccMOTpeHHE (BBeACHHE, (YHIAMEHTATbHbBIE TIPUHITUIILI)
OnpeneneHus:, TEPMUHONIOTHSI
Yacts 2 DeKTpOMArHUTHasE 00CTAHOBKA
OnucaHue 3JeKTPOMArHUTHOM OOCTAHOBKH
Knaccudpukanms s1eKTpOMAarHUTHON OGCTAHOBKU
VYPOBHH 31EKTPOMArHUTHOM COBMECTHMOCTH
Yacte 3 HopMbI
HopMbI mOMexosMuCcCHH
HopMbI MOMEXOYCTOMYMBOCTH (B TE€X CIydasix, KOIJA OHHM HE SBIAIOTCS MPEAMETOM PacCMOT-
PEHUS TEXHUYECKMMHU KOMHMTETAMM, pa3pabaThBAIONIMMH CTAHAAPTH HA MPOAYKLIUIO)
Yacts 4 MeToapl UCTIBITAHUIN W U3MEPEHMIA
Meronbl u3MepeHuit
MeTonsl HCIBITAHMIA
Yacth 5 PyKoBOACTBA MO YCTAHOBKE U MOMEXOMOAABRICHHIO
PykoBoacTBa mo ycTaHOBKE
PykoBoncTea mo moMexomnoaaBIicHHIO
Yacte 6 OOLIME CTAHIAPTHI
Yacte 9 PasHoe

Kaxpas yacte moapasnensieTcss Ha pa3ieibl, KOTOPHIC MOTYT ObITh OMYOIMKOBAHBI KAK MEXIYHAPOI-
HBIE CTAHAAPTHL MO0 KaK TeXHWYECKHE YCIOBHMS MM TEXHHUYCCKHE OTYETHI. HeKOoTophie M3 yKa3aHHBIX
pasaenos onmy6aIuKoBaHbL. JIpyrue OynyT OnmyOJIMKOBAHBL ¢ YKa3aHMEM HOMEPA YaCTH, 32 KOTOPHIM CJICAyeT
Jeduc, a 3aTeM BTOPOIi HOMEP, YKa3bIBAIOUIMIA pa3ne.



I'OCT P 51317.4.28—2000
(M3K 61000-4-28—99)

TOCYIAPCTBEHHBI N CTAHJIAPT POCCUHNCKON ®EJTEPAIINHA

CoBMeCTHMOCTD TEXHHYECKHX CPEICTB JIEKTPOMATHUTHAS
YCTOMYUBOCTD K U3SMEHEHUAM YACTOTBI ITUTAIOIIIETO HAITPSKEHUSA
TpeOoBanus U MeTOIBI HCTIBITAHMIA

Electromagnetic compatibility of technical equipment. Immunity to variation of power frequency.
Requirements and test methods

Jara BBenenua 2002—01—01

1 O6nacTh mpEMeHeHHS

Hacrostimit craHmapT yCTaHaBIMBAET TPEOOBAHUS YCTOMUMBOCTU SIEKTPOTEXHUUYECKHX, DIICKTPOH-
HBIX U paouo31eKmpoHHbIX U3 U 000PYyIOBaHUS (Tajiee B TEKCTE — TEXHUUECKUE CPEACTBA) K U3MEHE-
HHSIM YaCTOTBI MUTAIOLIETO HANTPSTKEHUS U COOTBETCTBYIOLINE METOIBI UCTIBITAHHIH, a TAKKE OOIIYIO OCHOBY
JIST OLIEHKU YCTOMUMBOCTH TeXHMUECKUX cpeacTB (TC) npu u3sMeHEHHH 4YaCTOThI MUTAIOLLETO HAMPSDKEHUS
B YCJIOBUSIX SKCIUTyaTalluU.

CraHgapr pacnpocTpansercs Ha TC ¢ HOMMHAIBHBIM MOTPeONIeMBIM TOKOM He Gonee 16 A (B omHOM
(hase), MOOKITIOUAEMBIE K HU3KOBOABMHbIM DPACNPEOCAUMENbHbIM INSKMPUMECKUM CemAM W TIPOMBILUIEHHBIM
9JICKTPUYECKUM CETAM TMPH YacTOTE MUTAIOLIETo HampstkeHusa 50 T,

Cranmapt He npuMeHAIOT Ayt TC, MOOKMIOUAEMBIX K PacpeAeIUTENbHBIM SJIEKTPUUECKHUM CETAM
MepeMeHHOro ToKa yactortoit 400 I'u.

TC, kak mpaBHJIO, YCTOWUMBH K HE3HAUUTEIbHBIM U3MEHEHHUSIM YaCTOTHI MUTAIONIETO HANPSKEHU.
TpebGoBaHuss U METOABI UCTIBITAHUI, YCTAHOBJCHHBIC B HACTOSIIEM CTAaHIAPTE, NOKHBI MPUMEHSTHCS
TOJBKO IJIA TC , BOCIDHMMYHMBBIX K U3MCHCHHMAM YaCTOTHBI DJICKTPONMUTAHUA BCICACTBUC KOHCTPYKTHUBHBIX
OCOOEHHOCTEH WM YCJIOBHM SKCIDIyaTaliiH, a TAKXE ¢ YYETOM BO3MOXHEIX MOCJICACTBHHA OTKA30B B
GYHKIIMOHUPOBAHUH.

CTeneHH XeCTKOCTH MCTIBITAHWH, YIHTHIBAIOIIHE KOHKPETHBIC YCIIOBHS 3JICKTPOMArHUTHOM OOCTa-
HOBKM Tipu 3kcruryarauuu TC u kKputepuu kadecTBa (GyHkuuoHupoBaHuss TC TpH UCHBITAHUSIX Ha
TMOMEXOYCTOMIHBOCTD, JOLKHEL OBITh YCTAHOBJICHBI B 2ocydapcmeennbix cTanmaprax Ha rpymsl TC u TC
KOHKPETHOTO BHIA.

Tpebosanus Hacmosnueeo cmaHoapma A6ASIOMCA 0053amenvHbiMU.

Codepocanue cmandapma MIK 61000-4-28—99 nabpano npamvim wpugpmom, donosnumenvvie mpebo-
eanus k cmandapmy MDOK 61000-4-28, ompaxcaowue nompeGHoCMU 3KOHOMUKY CMPAHbL, — KYPCUBOM.

2 HopMaTuBHBIE CCBUIKH

B nacmoswem cmandapme ucnoawv3osanvt ccoiaku Ha [1] u credyromue cmandapmot:

T'OCT P 8.568—97 Iocydapcmeennas cucmema obecneverus eduncmea uzmepenuti. Ammecmayus ucnoi-
mamenvHoeo 060pydosanus. OCHOGHbIE NONONCEHUS.

TOCT 13109—97 Daexmpuveckas snepeus. Coemecmumocms mMexHU4eCKux cpedcme 31eKmpomacHum-
Has. Hopmbl Ka4ecmea 31eKxmpuveckoli SHepeull 8 CUCemMax 3NeKmpoCcHAOHCeHUs 00ueco Ha3HAYeHUus

TOCT 30372—95/TOCT P 50397—92 Coemecmumocimb MEXHUYeCKUX Cpedcme 31eKmpoMacHUMHAS.
Tepmunvt U onpedenerus

TOCT P 51317.2.4—2000 (MBK 61000-2-4—94) Coeémecmumocmo mexHU4ecKux cpeocme sneKmpomae-
HUMHAS. YPOGHU 3/1eKMPOMASHUMHOU COBMECMUMOCTU 04 HU3KOYACMOMHbIX KOHOYKMUBHbIX HOMEX @ cUcHe-
Max 34eKmMpPOCHAGHCEHUS NPOMBIUACHHBIX npednpusmuti

H3zaanme oumpammuoe
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TOCT P 51318.22—99 (CHCIIP 22—97) Coemecmumocms MeXHU1ecKUX cpedcme 34eKmpomMacHumHast.
Paduonomexu undycmpuanvhvie om 0060py008anus ungopmayuonnvix mexronoeuti. Hopmot u memoodwt ucnoi-
manuil

3 OOuue moJIoXeHHs

TC Moryt OBITh MOABEPKEHBI BIUSHUIO U3MEHECHUIT YAaCTOTHI B CUCTEMAax 3/eKTpocHaOxXeHus. HUc-
MBITAHUS HA TIOMEXOYCTOIYMBOCTD MPOBOIAT C LEJBbIO ONPEeAe/ICHUS PE3y/IHTATOB BO3IEHCTBUS U3MEHEHHUI
YaCTOTHI MUTAIOLIETO HAMpsDkeHUsT Ha dyHkumonuposanue TC, KOTOpbe MOryT GBITH BOCHPUUMYHBHI K
5J€KTPOMAarHUTHBIM TIOMEXaM yKa3aHHOro Buma. Pesynsratel Bo3zmeiictBus Ha TC M3MEHEHMSI YaCTOTHI
HaMPSDKEHUST MUTAHUS UMEIOT MECTO, KaK MPaBUWJIO, HEMEIEHHO MOC/Ie M3MEHEHHS YaCTOTHI

YacToTa MEPEeMEHHOro TOKA B PACIPENEIUTENBLHBIX CUCTEMAX DJICKTPOCHA0XKeHUs oblIero Ha3Haye-
HHUS HETTOCPEACTBEHHO CBA3aHA CO CKOPOCTHIO BPAILIEHUS TEHEPATOPOB TaK Xe, KAK M YaCTOTa MEPEMEHHOTO
TOKa, TOMYYaeMOTrO OT T€HEPAaTOPOB, paboTAIIIMX B M3OJMPOBAHHBIX CHCTEMaX SHeprocHabGxeHus. B
KaXIblii MOMEHT BPEMEHM YacTOTa 3aBUCUT OT TUHAMUYECKOTO PABHOBECHS MEXIY HArpy3Koil B CETH U
MOIIHOCTBIO TeHEepUpyIoLIiero 06opynoBanus. ClienoBaTeIbHO, TIPH H3MEHEHMSX YKA3aHHOTO TMHAMMYEC-
KOTO PaBHOBECHSI BO3HMKAIOT HEOOJNBIINE U3MEHEHMs YacTOTHl. BeIMUMHA U IJIMTENBHOCTh YKa3aHHBIX
U3MEHEHUI 3aBUCSAT OT XapaKTepa U3MEHEHHUI HArpy3Ku WU peaklMM TeHepHPYIOIEro 00OpyHOBaHUSA HA
usMeHeHust Harpy3ku., Ecim rurarue TC OCYIIECTBASETCS OT HE3aBUCMMOTO MHBEPTOPA, YAaCTOTA MOXET
OBITh YCTAHOBJIEHA C TIOMOILBIO CHCTEMBI YIIPaBIeHHS U 3apUKCHpPOBaHA.

3HaueHUe YaCTOTH B CHCTEMAX SJIEKTPOCHAGXKEHHUS OGLIErO HA3HAUCHUS TTPH HOPMAJIBHBIX YCJIOBUSIX
paboTHl yCTaHABIMBAaeT SHEProcHabXalolllas OpraHu3alMd B BHIE HOMHMHAIBHOIO 3HAYEHHUS YacTOTHI
(50 Tu) u HEOGOMBIIMX OTKIOHEHUH, OTPAHUYHBAIOLIMX AOMYCTUMBIC 3HAYEHHS YAaCTOTHL.

Dpumeuanue— Bcoomeememeuu ¢c TOCT 13109 Hopmanvro donycmumbie u npedeabHo 0ORYCMUMble 3HAYEHUR
OMKAOHEHUS YACMOMb. OM HOMUHAALHO0 3HAYEHUA € CUCIeMAx SHep2OCHAGMCeHUs 00e20 HABHAYeHUs He JoANCHb
npeesviiame +0,2 u 0,4 Ty coomeemcmeerHo.

Omnako, eciu CUCTEMA INEKTPOCHAOXKEHHUS ABASETCSA H30JMPOBAHHOM, B HEH BO3MOXHBI 3HAYUTENb-
HO 60Jblle U3SMEHEHHUS YaCTOTHI M 00ecTieueHre YCTOMUMBOCTH TC K M3MEHEHHUSIM YaCTOTHI TTHTAIONIETO
HANPSDKCHUS MPUOOpETaeT OONMbIIYI0 3HAUMMOCTbD.

M3MeHEeHMS YaCTOTH MUTAIOIIETO HATIPSDKEHUS MOTYT OKAa3bIBATh BIIMSIHUC Ha:

- TC u cuCTeMBI, HCIIOIB3YIONIHE IUISI CHHXPOHHU3AITHN WIIH OTCYETa BPEMEHH YaCTOTY TIePEMEHHOTO
TOKa B CETH;

- TC, KOHCTPYKIMSI KOTOPBIX CONEPXMUT MACCUBHBIE (DPUNBTPHI, HACTPAMBACMBIC HA YaCTOTY NMHUTAIO-
LLETO HAMPSDKEHUS.

CBeneHMA O MPUYWHAX W TOCHCACTBHAX HM3MEHEHMIT YAaCTOTH B CHCTEMAaxX 3JJIEKTPOCHAOXKECHHS
MPUBEIEHH B MPWIOXEHUHU A.

4 Onpenesnenns

B nacmosawem cmandapme npumensrom  mepmunvi, ycmawoeaennvle ¢ TOCT 13109,
TOCT 30372/TOCT P 50397, a makxce caedyiowjue:

- YCTONYMBOCTD K 3JICKTPOMArHUTHOM TOMeXe (IMOMEXOYCTOMUUBOCTDB) — crnocobrocmy TC coxpanamo
3a0anHoe Kauecmeo PYHKUUOHUPOGAHUS NPU 6030eliCeUU HA Heeo GHEUHUX HOMEX C peciameHmupyembimu
HAYEHUAMU NAPamempos 8 omcymcmesue GONOAHUMEAbHBIX CPeOCIE 3aWUmbl Om HOMeX, He OMHOCAUUXC K
npunyuny deticmeus uau nocmpoenus TC (FOCT 30372/TOCT P 50397);

- HapyleHHe (YHKIIHOHMPOBAHHMSI — HECMOCOOHOCTh TC BHIMOMHATH YCTAHOBIACHHYIO (DYHKIIHIO
WM NpekpanieHue BoinojHeHus TC ycTaHOBACHHONH DyHKLIMM;

- HU3KOBOAbMHAA PACHPEOeUmenbHas 31eKmpu4ecKas cemb — HU3KOBOALMHAS PACHpeOeAumenvras
2NeKMmpU4ecKan cemv IHEPeOCHAbNCalowell opeanu3auuu (3aeKmpuveckan cemv 00Wec0 HA3HAYEHUs) uau
HU3K0BOAbMHASA 3NeKMPU4ecKas cems HOMpeOumens INeKmpu1eckoll IHepeull, NPeOHa3HaueHHvle 015 RUMAaHUs
DA3AUMHBIX NPUEMHUKOB IACKMPUHECKOU SHEPSUU 8 MeCax Ux pazmeujeHus.
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5 CreneHd XeCTKOCTH HCIBLITAHAMR

I'OCT P 51317.4.28—2000

Hcneitanug TC Ha yCTOHYMBOCTD K H3MEHEHHSM YaCTOTHI TIUTAIONICTO HAMPSKEHHUS TMPOBONSIT NMPHU
HOMHHAJIBHOM HAaMNpsSKEHUH 3JICKTPONUTAHUS.
Hcnpityemoe TC (MTC) momxHo BHavane (QyHKIMOHMPOBATH MPU HOMUHAIBHOM YaCTOTE 3CKTPH-
yeckoil ceTH f, WM 3aTeM MOABEPraTrbCsl MOCAEHOBATEABHOCTH H3MEHEHWE 4aCTOTBI B COOTBETCTBHUU C

PHUCYHKOM 1.

CreneHn XeCTKOCTH HMCIBHTAHWM YCTAaHOBICHBI B Tabiuie 1. OTHOCHTEIBEHOE U3MECHEHHUE YaCTOTHI
A f/f)) yKa3aHO B MpOLIEHTaX OT HOMHHAJIBEHOM 9acTOTH f).
1 1

Taboauma 1 — CreneHU XKeCTKOCTH MCIBITAHUI HA YCTOMYMBOCTD K H3MCHCHHSIM YaCTOTHI ITHTAIOLICTO

HAaIPSIKCHUS

CTerneHb XeCTKOCTU MCITBITAHMI

OTHOCHTENBLHOE H3MEHEHHNE YAaCTOTEI
A/, %

[lepexonHblit MHTEPBAN BPEMEHU t €

Hewro—

TpeboBaHMsI HE YCTAaHARIHUBAIOT
+3
+4, —6
+15
CrenpaabHOe

TpeboBaHMS HE YCTAHABRIHMBAIOT
10
10
1
CrenmmanpHoOe

IIpuMeuaHue— «X» NPSICTABIACT COOGOM OTKPHITYIO CTEIICHb XCCTKOCTH WCIBITAHWHA, KOTOpas MOXET
OBbITh YCTAHOBJICHA B cTaHOapTaX Ha TC KOHKPETHOTO BUA M B TCXHHUYECKOH HOKyMeHTaumn Ha TC

B TeyeHue MEpeXOAHOrO MHTEPBAIA BPEMEHH t, (DHCYHOK 2) MAKCHMAJIBHOE M3MCHCHHE YaCTOTHl B
TEUCHUE [TUTETBHOCTU OTHOTO MEpUOAA AOKHO ObTh MeHbwe 0,5 % or f).

CTerneHH XeCTKOCTH UcnbiTauui 1 M 2 ycraHoBieHsl g TC, npuMEHseMBIX B YCIOBHUSIX JIEKTPO-
MAarHuTHOI 00cTaHoBKH KaaccoB 1 u 2 mo FOCT P 51317.2.4 COOTBETCTBEHHO (CM. MpWJIOXCHUE bB).

CTerneHy XeCTKOCTH UCTIBITAHUIM 3 U 4 ycTaHoBAeHB! U1 TC, NPUMEHUTETBHO K KOTOPBIM HApYLLIEHUE
(OYHKIIMOHMPOBAHUS ABIAETCA KPUTUIHBIM MPH ONPEACTACHHBIX YCIOBHIX, CTENCHD XXECTKOCTH UCTIBITAHUI
3 ycraHOBIeHA I OOLEMMHEHHBIX PACTIPSIEIUTENbHBIX 3MCKTPUYECKHMX CHCTEM, CTENEHb KECTKOCTH
HUCTIBITAHUH 4 — I U30JUPOBAHHBIX CUCTEM.

IIpu onpeneneHNH XapaKTepUCTHK HCITBITATE/IBHOTO BO3ACHCTBHSA, COOTBETCTBYIOLIUX CTEIIEHH XKeCT-
KOCTH MCHBITAaHMIT X (cM. Tabmuiry 1), XeCTKOCTb MCIBITAHMI He HOJDKHA OBITh MeHblle, yeM misa TC,
TMOAKJTIOUAEMBIX K HU3KOBOJLTHEIM PACTIPEIEAUTEBHBIM SJIEKTPHYECKUM CETAM OOIIEero Ha3HAYeHH.

IIpuMeudadue— YacTora IUTAOLMIETO HANPSAXKCHUS MPH MCIBITAHUAX HE HOJDKHA ObITb MECHbBIC MHMHM-
MA&IBHOM Y4CTOTBI M OOJIbILIC MAKCHMAJIBHOM 4acTOThl NMHTAIOLIETO HAMPSXCHMs, YKa3aHHBIX B cTaHmapre Ha TC
KOHKPETHOTO BHIA.

6 HcnniTaTesbHoe 000py/I0BaHHE

6.1 XapakTepuCTHKH HCTLITATELHOrO renepatopa (M)

B UT' noyokHEL OBITH MPEAYCMOTPEHB MEPHL TI0 TMPEAYNPEKICHUIO 3HAYMTECILHEBIX TIOMEX, KOTOPBIC
TPH UX SMHCCHH B BJIEKTPHUIECKYIO CETh MOTYT TIOBJIMATH Ha PE3YNbTAaThl HCIIBITAHMIA.

XapaktepuctTuku UT' 10XKHBI COOTBETCTBOBATh YKA3aHHBIM B TaGJMIIE 2.

Taonanuuma 2— Xapakrepuctuku UT

HaumMeHoBaHuE XapaKTepUCTHKA 3HauyeHMe XapAKTEPUCTHKH

Ipemensl TOMyCKAEMOM IMOTPEUIHOCTH YCTAHOBKH +2 %
BBIXOTHOTO HAIPSTKCHUS

BrixomHoe HampsikeHHe W BBIXOTHOM TOK T HUI' momxeH obecmeuymBaTh BHIXOAHOC HANPSKCHHEC W
BEIXOAHOH TOK B COOTBETCTBHH C THIIOM HchbITyemoro TC

(UTC)
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OxoHuaHUe TaOaUIEI 2

HaumeHOBaHME XapaKTepUCTUKK 3HayeHNe XapaKTepUCTUKYU
JlomycTuMasi MOTPEUIHOCTb YCTaHOBKM ¢asbl (mist TpexdasHbIX +1,8°
CHCTeM B Kaxmot (ase)
JlonycTrMas MOrpelHOCTh YCTAHOBKY YaCTOThI +0,3 %
IIpenemsl U3MEHEHHUA YaCTOTHI 40 — 60 T'x
JlonycTMasi TOTPEIIHOCTh YCTAHOBKU UIMTENTBHOCTH BPEMEHHBIX +10 %
WHTEPBAJIOB

Ypoenu undoycmpuanshvix paduonomex, cozoasaemvix HI, 00axcHbl coomeemcmeosamsv mpeGoeaHusm
TOCT P 51318.22 das o6opydosarus kaacca b.

6.2 IIposepka xapaxktepuctuk VT’

YunteiBasz, yto0 UTC MOryr umeTh pa3iuUHBIE XapaKTEPUCTHKHU, TPH HCMBITAHUSIX AOMYCKAETCS
npuMeHATh W' ¢ pa3smuyHbIMU 3HAYEHUSIMHM BBIXOAHBIX HANIPSDKEHUS M TOKA B COOTBETCTBHU ¢ THIIOM UTC.

IIpoBepka xapaktepuctnk WT momkHa TMPOBOAMTHECS C MPUMEHEHHEM pPE3HCTHBHOM HArpy3KH, CO-
MPOTUBJIEHHE KOTOPOI paBHO BXxomHOMY comnpoTusiaeHuio UTC.

HT odoaowcen 6oumv ammecmosan no F'OCT P 8.568. Ilpu ammecmayuu onpedessrom Oeticmeumensioie
3HAYEHUS XAPAKMEPUCMUK, YKA3AHHbIX 6 mabauye 2.

7 PaGouee MecTO I HCILITAHMI

CxeMa o6opynoBaHus s McnbTaHuii TC Ha yCTOWYMBOCTD K M3MEHEHMSIM YACTOTBI MUTAIOLIETO
HampsokeHus ¢ ucmonb3oBaHueM WIT, cocrosimero M3 reHeparopa CUTHAJIOB M YCWIMTENS MOLUHOCTH
MpUBENEHA HA PUCYHKE 3.

Hcnbrranus tpexdaszasix TC mpoBonar ¢ ucnonb3oBaHueM UT ¢ cHHXpoHH3aIiHel HaNpSCKEHUI B
Kaxaou ¢ase.

8 Metoanl ucnbITAHMIA

Hcnbitanuss TC KOHKPETHOrO BHIA HOJDKHBI OBbITh TMPOBEACHBI B COOTBETCTBHMM € MPOrpaMMOil
WUCTBITAHUIN, KOTOPAd [ODKHA YCTAHABIWBATD:

- ocHoOBHBIe xapaktepucTuku UTC;

- BO3MOXHBIE COSTUHUTENH (Pa3beMBbI, 3A3KUMBI U T.1.), COOTBETCTBYIOIIUE Kabeu U iepudepuiiHbie
YCTPOKCTBA;

- BXOIHBIE MOPTHI 3eKTponuTaHusl TC, nogBepraeMole BO3LEHCTBHIO;

MPeICTABUTENNBHBIE peXXuMbl pyakimonnposanusa UTC;

- CMmeneHb HceCmKOoCmU UCNbImanyti i KpuTepuii KauecTBa GyHKMoHUpoBaHus TC Npy UCTIBITAHUSX;

- cocTaB paboyero MecTa it UCTIBITAHUIA.

IIpu OTCYTCTBMM MCTOUHHKOB CHTHAJIOB, oOecneunBalouux ¢pynkimonuposanue UTC, nonmyckaercsa
3aMEHSITH UX UMHUTATOPAMH.

TTpu npoBeneHUM UCTIBITAHUI PETUCTPUPYIOT yXyILUIeHHe KadecTBa pyHkumonuposanus UTC. O6o-
PyoOBaHUE, UCMIOJIB3YEMOE MPHU MPOBEACHUM KOHTPOJS, JOJDKHO OBITh CMOCOOHO YCTAHOBMTH M3MEHEHHUE
pexuMa U xapakTepucTuk ¢dyakumonupoBaHust UTC BO BpeMS M MOCHE TPEKPAINCHHS BO3NCHCTBUSA
nomexu. [Tocne okOHUaHUS UCTIBITAHUI JAOJDKEH OBITh MPOBENCH KOHTPOJb (hyHKumoHupoanus UTC.

8.1 VcioBus HCIHITAHMIA B HCIBITATEILHOM J1a00paTOPHH

WcnbiTanus NOMKHB! OBITH POBEACHBI TIPU HOPMAJIBHBIX KJIMMATHYECKUX YCJIOBHSIX:

- TeMIiepaType OKpyxarliero Bosnyxa (25 + 10) °C;

- OTHOCHTENBHOM BJIAXHOCTH Bo3myxa 45 — 80 %;

- armocheprHoM masnernu 84 — 106,7 kIla (630 — 800 mm pt. ct.),

€CJIM UHBIEC TPeOOBAHMS He YCTAaHOBJICHBI B cTaHmapTax Ha rpymmsl TC mmm TC KOHKpeTHOro BHIA.
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8.2 TIpoBenenne uCHLITARMI

HcnpITaHUs OCYIIECTBIETIOT MIPH YCTAHOBJICHHO# CTeNMeHH XecTKoCcTH. Kaxnoe ucneranue mpoBoasT
TPH pa3a B COOTBETCTBUM ¢ pucyHKamMu 1 u 2. Jlna TpexdasHbeix TC M3MEHEHHSI YAaCTOThI OCYIICCTRISIOT
OIHOBPEMEHHO B Tpex (ha3ax.

9 Pe3yabTaThl HCIBITAHHA H MPOTOKOJ HCTIBITAHMIA

HacTosuuumii pa3aen ycraHaBIMBACT MOPSIOK OUEHKH Pe3YJIbTATOB MCITBITAHUI U MOATOTOBKH MPOTO-
KOJIa UCTIBITAHHI, OTHOCSIIMXCSI K HACTOSIIIIEMY CTAHIAPTY.

MHoroo6pazue u paznmumsi TC ¥ cucTeM, TOVIEXALIUX MCTIBITAHUAM, 3aTPYAHSIOT YCTAHOBJIEHHE
C€OUHOMN OLEHKM PE3YJITATOB BO3ACHCTBUSA M3MCHCHUI YacTOTHl MMTAIOLUero HanpsckeHus Ha TC u cuc-
TEMBI.

Pesynbrathl MCHBITAHWIT JOJDKHBI OBITH KJIACCHUDULHUPOBAHBI HA OCHOBE CJECAYIOLUIMX KPUTEPUEB
kauecTBa pyHkumonuposanusi UTC, ecnu mHble TPEOOBAHMSI HE YCTAHOBJIEHBI B CTAHAAPTAX HA IPYIITBI
TC wnm TC kKOHKpeTHOrO BHAA:

- A — HOopManbHOEe (DYHKIIMOHMPOBAHUE B COOTBETCTBHM C TeXHHUYECKOH HDoKyMeHTauuen Ha TC
KOHKPETHOTO BUIA;

- B — BpeMeHHOe yxyJleHue KauecTsa (GyHKIMOHUPOBAHUS WIH NMpEKpallicHHe BHIMIOIHEHUS YCTa-
HOBJICHHON (DyHKLIMM C TOCACAYIOLUIUM BOCCTAHOBJICHUEM HOPMAJIBHOTO (hYHKLIMOHUPOBAHUS, OCYLLUECT-
BJISIEMBIM 0€3 BMEIIATEIBCTBA ONEPATOPa;

- C — BpeMEHHOE YXYAIICHUE KayeCTBa PYHKIMOHMPOBAHUS WIHM MPECKPALICHUE BBITIOIHEHUS YCTa-
HOBJICHHO# (DyHKIMH, KOTOpBIE TPEOYIOT BMEIIATENILCTBA ONEPaTOpa WK Mepe3aImycka CUCTEMBI;

- D — yxymmienne kadecTBa (yHKIIHOHUPOBAHHS WM TIPEKPAINCHHAE BHIMIONHEHUS YCTAHOBJIEHHOM
(bYHKUMHM, KOTOPBIC HE MOICKAT BOCCTAHOBICHUIO M3-3a MOBPEXICHHUSI 00OPYIOBaHUS (KOMIIOHEHTOB),
HapyIIeHHST MPOrPaMMHOTO O0eCieYeHUS WIM TTOTEPU JAHHBIX.

WUTC He DOKHO CTAHOBHUTHCS OMACHBIM WMJIM HECHAJCKHBIM B PE3YAbTATe BO3ACHCTBUS MOMEX,
PECINaMCHTUPOBAHHLIX B HACTOAILICM CTaHOAPTC.

OCHOBHOE MPAaBWJIO TSI MPU3HAHHSA Pe3yIETATOB UCTIBITAHUH TIOJIOXUTEITFHBIMH 3aKJTIOUAETCS B TOM,
yto UTC D0/KHO OBITE YCTOMUMBO K MOMEXe IUISL BCEX MEPUONOB BO3ACHCTBUSA MOMEX M MO OKOHYAHMU
WCTIBITAHUHN TOMKHO YAOBICTBOPATH (DYHKIMOHAJIIBHBIM TPEOGOBAHUAM, YCTAHOBJCHHBIM B TEXHHYECKOMH
nokymeHTauuu Ha UTC.

HexkoTropele MOCASACTBUSA BO3NCHCTBUS TTIOMEX MOTYT ObITh YCTAHOB/ICHBI B TEXHUYECKOH JOKYMEHTA-
min Ha UTC Kak He3HAUUTEIbHEIE H, CJIeTOBATENbHO, MpHEMJIEMBIE.

TTpoToKON MCTIBITAHMIT JOJIKEH BKIIIOUATh YCJIOBUS UCTIBITAHUIH M pe3yJIbTaThl MCIIBITAHHI.
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Pucynok 1 — IlocnenoBaTeIbHOCTb M3MEHEHMIT YaCTOThI
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TMMPUJIOXEHHUE A
(nHbOpMaLIIOHHOE)

IIpuyunHbI M NOC/EICTBHS U3MEHEHHIl YACTOTHI B CHCTEMAX JJIEKTPOCHAGKEHHUS

A.1 IMpwanmmsi

B cucreMax s1eKTpocHaOXeHUA 00LIEer0 HA3HAYCHHS B 1ESIX O0ECTICUCHHA MOMICPXAHHS YaCTOThl B YCTAHOB-
JIEHHBIX IPEAeax OOLIYHO 3amac MOLHOCTEN FeHEPUPYIOIIMX CTAHIMIA IIPEBOCXOAMT HAarpy3Ky. TeM He MeHee B peaKux
cllyJasiX 9acTOTa BBIXOZUT 3a YCTAHORJIEHHbIE Mpeneibl, HANPUMEP, IIPH OTKIIOYEHUM HAarpy3KH WIH TeHepaTOpOB
GONBIOI MOIHOCTH.

B Takmx ciaydasax HEKOTOpas YacTb Harpy3kKu WM TCHEPATOPOB aBTOMATHYECKHM VUIM BPYYHYIO OTCOSTUHSIETCS
INsi OBICTPOTO BOCCTAHOBJIECHMS OajlaHca MOWIHOCTH. Bpauaiommecss MalmmHbl, HE HMEIOLINE (PUKCHPOBAHHOIM
CKOPOCTH BPAICHUS, OOBIMHO CHUXAIOT MOLIHOCTL NMPH TOHIKECHUHN YaCTOThI, TTIO3TOMY 0aJlaHC BOCCTaHABIMBAETCA
MPY MEHBIICH YacTOTE.

A.2 Tlocaencreus

B mpenmenax JOMyCTHMBIX 3HAY€HUIT OCHOBHOE RIMSHUC M3MECHCHMSI YaCTOTH COCTOMT B M3MEHEHHMM CKOPOCTH
BpameHus MammuH. CIeHOBATENLHO, SJIEKTPUIECKHE YaChl, HCIIONB3YIOITHE OCHOBHYIO YaCTOTY CeTH, (PYHKIIMOHUPYIOT
C OTCTaBaHMEM WJIM ONCPSXKCHHCM, a ABUTATE/H MOTPEOMSIOT GOMBINYI0 WM MCHBIIYI0 MOUTHOCTb, 3aBUCSIINYIO OT
COOTHOIIICHMS CKOPOCTH M BpalalolIer0o MOMEHTA COOTBETCTBYIONICH HArpy3KH.

HM3MeHeHHEe YacTOTH MPUBOONT K PacCTpoiike (PMIBTPOB BBICUINX TAPMOHMK.

JI1060¢ 371CKTpOHHOE 00OPYIOBaHNE, HCTIONL3YIONICE B KAYSCTBC MHANKATOPa BPEMCHH YacTOTY TOKA B CHCTEMC
BIIEKTPOCHAOKECHHSI, TAKXKC MOIBEPraeTcsl BO3AeHCTBHIO.

IMPUJIOXEHHUE b
(MHDOPMALIMOHHOE)

Knaccnl 31eKTpOMArHATHOM 00CTAHOBKM

Kracchl 3meKTpoMarHuTHOM 00CTaHOBKY IpHBeaeHE! B cootBeTcTBur ¢ TOCT P 51317.2.4

Kiace 1

JlaHHBIH KTacc MpUMEHSIeTCS AJTs SJIEKTPOMarHUTHOM OOCTAHOBKH B 3aLIHLIEHHBIX CHCTEMAX 3JIEKTPOCHAOKeHHS
¥ XapaKTepHu3yeTCsl YPOBHAMHU DJICKTPOMATHUTHOM COBMECTUMOCTU 00j1e€ HU3KHMH, YEM YPOBHH JICKTPOMATHUTHOM
COBMECTUMOCTH B CHCTeMaX 3JeKTPOCHaOGXKeHNs 001ero HasHaueHusa. OH COOTBETCTBYET npuMeHeHHo TC, BocnpH-
VIMYMBBIX K IIOMEXaM B IIUTAIOUICH CETH, HANIPUMEP, KOHTPOJBbHO-U3MEPUTEIBHOTO Ja00PaTOPHOTrO 00OpyIOBaHMNA,
OTIOCIIBHBIX CPCIOCTB YVIIPABIACHUA TCXHOJOTHMYCCKVMH IIPOLCCCAMH M 3allUTHI, o6pa3u013 BbIMHCINTEbHON TEXHMKH
HCKOTOPBIX BUOOB U T.I.

IIpuMeuaHnusd

1 Kiacc 1 3neKTpoMarHuTHOM 06CTaHOBKY OOBLIMHO COOTBETCTBYeT MpuMeHeH 10 TC, KoTopble TpeOyIoT 3alUThI
OT MOMeX ¢ ITOMOLIBI0 cucTeM Oecriepe6oiHOro nuTaHus, GUILTPOB WM YCTPOUCTB MOJABACHUS CETEBLIX MOMEX.

2 B HeKOTOpHIX ciayuasix npu npuMmeHeHHK TC, 06/121a101MX NOBBIIEHHOH BOCIPUHMMYHMBOCTBIO K MIOMEXaM,
MOXeT ObITh HEOOXOIMMO YCTAHOBICHNE YPOBHEN 3IEKTPOMAarHUTHOM COBMECTUMOCTH 60J1e€ HU3KHX, YeM Te, KOTOPHIC
COOTBETCTBYIOT Kiaccy 1 5MeKTpOMarHuTHOM 06CTaHOBKH. B 3TOM ciydae ypOBHM 3JieKTPOMarHUTHOM COBMECTUMOCTH
COTJIACOBLIBAIOTCA B KaXMOM KOHKPETHOM CJIy4dae (KOHTpOJMpyeMasl JICKTpOMarHuTHass 06CTaHOBKA).

Knacc 2

JaHHbBIi K1acC OOBIMHO IPUMECHSCTCS JUIS 3JIEKTPOMATHUTHON OOCTAHOBKM B TOYKaX OOIIEro M BHYTPHUIIPO-
M3BOACTBEHHOTO IIPHUCOCIUHCHMS I IPOMBILUICHHBIX YCIOBUM s3kciutyatauuu TC. YpoBHM 31CKTPOMarHUTHOM
COBMECTHMOCTH JAHHOTO KJIACCA MACHTHYHEI TAKOBBIM LIl CUCTEM 3JICKTPOCHA0XEHHS 0011ero HasHaueHus. [1osTomy
TC, npeaHa3HauCHHBIC IS HNOTK/IIOUCHHS K SACKTPHUYSCKHM CETSIM OOWIEr0 Ha3HAYeHMsl, MOTYT NPUMEHSITHCS B
YCJIOBHSAX JAHHOTO KJIACCA IMPOMBIIIICHHOM 3ICKTPOMAarHHTHOM OOCTAHOBKH.

Knace 3

JlaHHBIN KIacC SMCKTPOMATHHUTHOM OOCTAHOBKHM NMPHMEHSCTCS TOJbKO IS TOYEK BHYTPHITPOU3BOICTBECHHOTO
NPHCOCIMHEHMS B MPOMBILIJICHHBIX YCIOBUAX SKcIuryatanud TC. O uMeeT 60Jiee BbICOKHE YPOBHH 3JICKTPOMarHUT-
HOI COBMECTUMOCTH, YeM TAKOBBIC /IS KJIACCA 2 B OTHOIMICHHH HEKOTOPHIX 3JIEKTPOMArHUTHBIX SIBJICHUH , BRISHIBAIOIINX

7
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TIOMEXY. DIeKTPOMArHUTHAs OOCTAHOBKA MOMKHA OBITh OTHECEHa K KJaccy 3 B Cy4ae, eCJIi HMECT MECTO JII000¢ 13
CITENYIOIIVX YCIOBWA:

- nUTaHue GOoMblIeil YacTH Harpy3KH OCYLIECTBIISIETCS Uepe3 mpeoOpasoBareni;

- KCITOJIb30BAHUE SICKTPOCBAPOUHOTO O0OPYIOBAHMIS;

- YaCThIe 3aIlyCKU JIEKTPOIBUTATENCH OOMLIION MOLIHOCTH;

- OBICTpBIC M3MCHEHUS HArpy30K B SIEKTPHUESCKUX CETSX.

IIpumeuanue— [Ipy QyHKIIOHMPOBAHNY HEKOTOPBIX OOPA3LOB MPOMBILUICHHOTO 000PYI0BAHHUS, TAKHMX
KaK IYTOBBIC TIEUH ¥ MOIIIHBIC MPeoOPa30BaTe/IN, KOTOPhIC OOBIYHO ITHTAIOTCS OT OTACIBHOrO PUaCpa, YacTo CO3MAI0TCA
IIOMEXH, YPOBHH KOTOPBIX MPEBBIIAIT 3HAYCHHUS, COOTBETCTBYIOLINE KJaccy 3 (KeCTKasi 3JCKTPOMAarHUTHass obcTa-
HOBKa). B TakMxX crielMaabHBIX CAyYasX YPOBHU 3JIEKTPOMArHUTHON COBMECTUMOCTH HOJIXKHEI ObITh COT/IACOBAHEI.

Krnacc amekTpoMarHUTHOH OOCTAHOBKM IJIsi HOBBIX IIPOMBIIUICHHBIX NMPEANPUATHII WIH NMPH MOACPHU3AIMH
CYLIECTBYIOILIMX MPEAIPUATUI HE MOXET OBITh ONPENEICH 3apaHee U AOMKEH YUMTHIBaTb XapaKTePUCTHKHM NMPHMEHS -
eMbIx TC ¥ TeXHOJIOTMYECKHX MPOLECCOB.

ITPHJIOXXEHHE B
(cnpasounoe)

Bubaunocpagpun

[1] PA 50-713—92 (M3K 1000-2-1) Coemecmumocms mexHu4ecKux cpedcme 3NeKmpoMazHUMHAA. DAeKmpomMacHUmHas
o6cmanoexa. Budsl HUSKOYACTOMHBIX KOHOYKMUBHBIX NOMEX U CUSHAN08, NePedasaemuix NO CUAOBHIM AUHUAM, 8
CUCMeMax 31eKmpocHabycenua obue2o Ha3Ha4eHUs.
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