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Mpeaucnosue

1 PASPABOTAH BHUHNADC, SHUII-MHBECT, Texauueckum KOMUTETOM IO CTaHIAPTH3ALUN
B 00J1aCTH 3JEKTPOMAarHUTHOM coBMecTuMocTu TexHuyeckux cpeiactB (TK 30) m TexHuuyeckum
KOMUTETOM Io cTanAapTu3auuu ~“AtomHas texHuka” (TK 322)

BHECEH MunucrepctBoM Poccuiickoii @enepariyiv 1o aTOMHOM SHEPTUU

2 TIPUHAT U BBEJEH B JEMCTBUE Ilocranosiennem [occranaapra Poccun ot 1 nexaGps
2000 r. N 322-cr

3 Hacrosimuii cTaHIapT COACPKUT AYTCHTUYHBIM TEKCT MEXKIyHapOJHOro cranmapra MOK
61000-4-28 (1999-11), uza. 1 "DaektpomarautHas coBMecTuMocTh (OMC). Hactp 4-28. MeTo sl
UCTIBITAHUN U U3MepeHuil. MicnpiTaHUS Ha YCTOMYMBOCTD K M3MEHEHHUSAM YaCTOThI AJICKTPOITUTAHHS
C JIOTIOJTHUTEIILHBIMU TPEOOBAHUSIMHU, OTPAXKAFOIIUMH MOTPEOHOCTH SKOHOMUKH CTPAHBI

4 BBEJIEH BIIEPBBIE

BBepneHue



Crangaptr MOK 61000-4-28-99 sBnsiercss yacteio ctanmaproB MOK cepun 61000 cormacHo
CJICAYIONICH CTPYKTYpE:

Yacts 1 OcHOBBI

O6miee paccMoTpeHue (BBeACHUE, (yHIAMEHTAIbHBIC TTPUHITUIIBI)
Onpenenenus, TEPMUHOIOTUS

Yactp 2 DnekTpoMarauTHas 00CTaHOBKa

Ornucanue 3J1eKTPOMarHUTHOM 0OCTaHOBKU

Knaccudukanus 3neKTpoMarHuTHOW 00CTaHOBKU

YPOBHU AJIEKTPOMArHUTHOW COBMECTUMOCTH

Yacte 3 Hopmbl

HopMmsbl momexosmuccuu

Hopmbl nomexoycToW4MBOCTM (B TeX cillydasiX, KOTJa OHM HE SBISIIOTCA IPEIMETOM
PaccMOTpEHUs] TEXHUYECKMMH KOMUTETaMH, pa3padaThIBAOIIMMU CTaHAapPThl Ha MPOJYKIHUIO)

Yacts 4 Meroabl UCTIBITAHUIN U U3MEPEHUI

Meronas! n3mMepeHuit

MeTo bl UCTIBITAHUM

Yacte 5 PykoBoACTBa 110 YCTAaHOBKE M MOMEXOIOJABICHHIO

PykoBoacTBa 110 ycTaHOBKe

PykoBo/CTBa 110 TOMEXOIMOJABICHHIO

Yacte 6 O0mIme cTanaapTh

Yacte 9 Paznoe

Kaxnmas dwacTe mompaszenseTcss Ha pas3Aelibl, KOTOpPhIe MOTYT OBITh OMyOJWKOBAaHBI Kak
MEXIYHAPOJHBIE CTaHAAPTHl NMOO KaK TEXHUYECKHE YCIOBUS WM TEXHUYECKHUE OTYETHI.

HekoTtopsie u3 yka3zaHHBIX Pa3fesioB OMyOJHMKOBaHBI. J[pyrue OyayT omyOIMKOBAaHBI C yKa3aHUEM
HOMEpa YacTH, 32 KOTOPBIM ClieAyeT Aeduc, a 3aTeM BTOPOil HOMEp, YKa3bIBAIOIIMA pa3el.

1 O6nacTb NnpMMeHeHusA



Hactoammii crangapT ycTaHaBiIMBaeT TpeOOBAaHUSA YCTOMUMBOCTH AJIEKTPOTEXHUUYECKUX,
AIIEKTPOHHBIX U PAOUOIIEKMPOHHBIX W3NIENUNA W 000pynoBaHUs (Hajiee B TEKCTE - TEXHHUYECKHUE
CpPeICTBA) K HM3MEHEHHUSM 4YacTOThl IMHTAIOIIEr0 HAMPSKEHUS U COOTBETCTBYIOIIME METObI
UCTIBITAHNH, a TaK)Ke OOIIYI0 OCHOBY JJISl OLIEHKU ycTOWYMBOCTH TexHuueckux cpenacts (TC) mpu
M3MEHEHUH YaCTOThI MUTAKOUIETO HAIPSIKEHUS B YCIOBUSIX dKCILUTyaTallUu.

Cranmapt pacnpoctpansercs Ha TC ¢ HOMHHAJIBLHBIM MOTPeOIsIEMbIM TOKOM He Oojee 16 A (B
OJTHOU (aze), MOAKIIIOYAEMBIE K HUZKOBOILIMHBIM PACNPEOeNUMENbHbIM INEeKMPUYECKUM CemaM |
MIPOMBIIIJICHHBIM 3JIEKTPUYECKUM CETSAM IIPU YacTOTe MUTarolero Hanpsbkenus 50 '

Crangapt He npuMeHsIoT 11 TC, TOAKIII0YaeMbIX K PACHPEICIUTEIbHBIM AIEKTPUIECKUM CETSIM
nepeMeHHoro Toka yacroroit 400 I'w.

TC, kak mnpaBuigo, YCTOMYMBBI K HE3HAUUTEIbHBIM HW3MEHEHUSM 4YacTOThl IUTAIOLIETO
HanpspkeHus. TpeOoBaHMS M METOAbl MCHBITAHUM, YCTAaHOBJIEHHBIE B HACTOALIEM CTaHAApTeE,
JOJIKHBI IPUMEHATHCS TOJIbKO JUIsl TC, BOCOPUUMYMBBIX K U3MEHEHUSIM YacCTOThI AIEKTPOIUTAHUS
BCJIEJICTBUE KOHCTPYKTHBHBIX OCOOEHHOCTEH WJIM YCIOBMH S3KCIUTyaTalluM, a TaKkkKe C Yy4eToM
BO3MOJKHBIX [TOCJIEJICTBUI OTKA30B B (DYHKIIMOHUPOBAHUH.

CreneHn >KECTKOCTH HWCIBITAHUN, YYUTHIBAIOLME KOHKPETHBIE YCIOBHUS 3JEKTPOMAarHUTHOMN
oOctaHoBku mpu Hkcrryataiun TC u  kputepuu kadectBa (yHkuuonupoBanuss TC npu
UCIBITAHUSAX Ha IOMEXOYCTONYMBOCTb, JOJDKHBI OBITh YCTaHOBIEHBI B 20CY0apCMEEeHHbIX
cranaaptax Ha rpymnmsl TC u TC koHKpeTHOro BHUA.

Tpebosanus nacmosue2o cmanoapma A6IAIMCs 0053aMelbHbIMU.
Cooeporcanue cmanoapma MIK 61000-4-28-99 nabpano npsamvim wpugpmom, oonoasHumenvHvle

mpebosanus k cmanoapmy MOK 61000-4-28, ompasxcarowue nompedHOCmU IKOHOMUKU CIPAHDBL, -
KYPCUBOM.

2 HopmaTuBHbIe CCbINKN

B nacmoswem cmanoapme ucnoniv308anul ccoliku Ha [1] u credyrowue cmanoapmeol:

I'OCT P 8.568-97 I'ocyoapcmeennas cucmema obecneuerus eOuncmea usmepenuil. Ammecmayus
ucnvimamenvHo2o 060pyoosaust. OCHOBHbIE NOTONCEHUS.

IF'OCT 13109-97 Onexmpuueckass suepeus. Coemecmumocms — MEXHUYECKUX — CPEOCmE
anexmpomazhumuas. Hopmel kavecmea snekmpuyeckoll SHepeuu 6 CUCMeMax 31eKmpoCHaO#CeHUs.
0buje2o HazHayeHus

I'OCT  30372-95TOCT P  50397-92  Cosmecmumocmsv  mexHU4ecKux  cpeocme
anexmpomaznumuas. Tepmunvl u onpedeneHus



I'OCT P 51317.2.4-2000 (MOK 61000-2-4-94) Cosmecmumocms mexHU4eckux cpeocma
NEKMPOMACHUMHASA.  YPOBHU — DJIEKMPOMASHUMHOU — COBMECMUMOCIU Ol HU3KOYACHOMHbIX
KOHOYKMUBHBIX NOMEX 68 CUCIEMAX INEKMPOCHAOICEHUS NPOMBIULIEHHBIX NPEONPUSMULL

I'OCT P 51318.22-99 (CUCIIP 22-97) Cosmecmumocmos  MEXHUYECKUX  CPeOCms
anekmpomasuumuas. Paouonomexu unoycmpuanvhuvie om 000py008aHus UHDOPMAYUOHHBIX
mexuono2uti. Hopmoi u memoowi ucnvimanuii

3 O6Lwue nonoxeHus

TC moryT OBITH TOJBEPKEHBI BIMSHUIO M3MEHEHUH YacTOTHI B CHCTEMaxX AIIEKTPOCHAOKEHUSI.
HcnplTaHus Ha IOMEXOYCTOMYUBOCTH IIPOBOSAT C LEJIBIO ONPEAEIEHUS PE3YJIbTaTOB BO3ACHCTBUSA
W3MEHEHHMH YacTOTHI MUTAOIIETO HampspkeHus: Ha ¢yHkiuoHupoBanue TC, KOTOpbIE MOTYT OBITh
BOCIIPUMMYMBBI K 3JIEKTPOMArHUTHBIM [TIOMEXaM yKa3aHHOTo Buja. PesynpraTel Bo3nelicteus Ha TC
WU3MEHEHUsI YacTOThl HAIIPSDKEHUs INHUTAHWS MMEKT MECTO, KakK IPaBWIO, HEMEJICHHO I10CIe
U3MCHEHUS YacTOTHI.

YacToTa NEpeMEHHOI0 TOKAa B pPACHpPEIENUTENbHBIX CHUCTEMax 3JIEKTpOCHaOXeHUs OOIIero
Ha3HA4YCHMs] HEMOCPEICTBEHHO CBS3aHA CO CKOPOCTBIO BpAIIEHMsS] T'€HEPATOpPOB TaK K€, KaKk U
4acToTa MEPEMEHHOI0 TOKa, I0JIydaeMOro OT TeHEepaTopoB, paboOTaroIUMX B H30JUPOBAHHBIX
CUCTEMax SHeprocHaOxeHus. B KakIplii MOMEHT BPEMEHHM 4YacTOTa 3aBUCUT OT JWHAMUYECKOTO
paBHOBECHsI MEXIy Harpy3koil B CETM U MOIIHOCTBIO TE€HEPUPYIOIIEro 000pyrIOBaHMS.
CrnenoBarenbHO, IPU U3MEHEHUAX YKa3aHHOTO TMHAMUYECKOTO0 paBHOBECHS BO3HUKAIOT HEOOJIbIIINE
W3MEHEHHUs 4YacTOThl. BenuumHa M IIUTENBHOCTh YKAa3aHHBIX M3MEHEHUHN 3aBUCAT OT XapaKTepa
M3MEHEHUN Harpy3KH U peaklUy TeHepHUpYIoIlero o0opynoBaHUS HA M3MEHEHUs Harpy3ku. Ecimu
nutanue TC ocyliecTBiaseTcss OT HE3aBUCUMOTO MHBEPTOPA, YacTOTa MOXKET ObITh YCTaHOBJIEHA C
MOMOIIbIO CUCTEMBI YIIPaBJICHUS U 3aQUKCUPOBaHA.

3HaueHUE YacTOThl B CHUCTEMAax AJIEKTPOCHAOXKEHMsI OOIIEero Ha3HAueHUs IpU HOPMaJbHBIX
yCIOBHUAX pPa0OThl YCTaHABIMBAET HHEProcHadKarollas OpraHu3alMs B BHJIE HOMUHAJIBHOTO
3HayeHus 4acToThl (50 I'n) u HeOONbIINX OTKIOHEHUH, OTPAaHUMYUBAIOIIUX JIOMYCTUMbIE 3HAUYEHU S
4acTOTBI.

Ilpumeuanue - B coomeemcmeuu c¢ T'OCT 13109 uopmansno oOonycmumvie u npedenvHo
0onycmumvle 3HAYEHUs OMKIOHEHUS YaACmOmbl OM HOMUHAILHO2O 3HAYEHUs 6 CUCeMax
9Hep20CHabICeHUs 00uje2o Ha3HayeHus He 00axcHbl npesviuiams £0,2 u +0,4 I'y coomeemcmeenHo.

Opnako ecinM cuUcCTeMa JJIEKTPOCHAOKEHUs SBISIETCd HW30JMPOBAaHHOW, B HEW BO3MOXKHBI
3HAYUTEIbHO OOJNIbIIME M3MEHEHHs YacTOThl U obecredeHue ycTtonduBocTH TC K H3MEHEHHSIM
YacTOTHI MUTAIOUIETO HANPSKEHUS MPUOOpeTaeT O0JIbIIYI0 3HAYUMOCTb.

H3MeHeHns 9acTOThHI TUTAOIIETO HAIMps>KCHUA MOT'YT OKa3bIBaTh BIIMAHUC HaA:

- TC m CUCTEMBbI, HCIHOJB3YIOIINEC I CHHXPOHHU3AIUKW HWIA OTCUCTAa BPEMCHH YaCTOTY
MEPCMCHHOTO TOKA B CCTH,



- TC, KOHCTPYKIMSI KOTOPBIX COJEPXKUT IMAacCCUBHBbIE (UIBTPHI, HACTpAaUBAaEMble Ha YacTOTY
MUTAIOIIETO HAMPSIKEHUS.

CBGI[CHI/IH O INpUYMHAX U IMOCICACTBHUAX M3MEHEHHMI YacTOTHl B CHCTEMax BHGKTpOCHaG)KeHI/ISI
IMPUBCACHEI B ITPHUJIOXKCHUU A.

4 OnpegeneHuns

B nmacmoswem cmanoapme npumensiom mepmunvl, ycmanosienuvie ¢ 'OCT 13109, T'OCT
30372/TOCT P 50397, a maxoice credyrowue:

- YCTOWYMBOCTH K OJJICKTPOMAarHUTHON MoMexe (IMOMEXOYCTOMYMBOCTh) - cnocobnocms TC
COXPAHAMb 3A0AHHOE Kauyecmeo (DYHKYUOHUPOBAHUSL NPU B030€UCMBUU HA He20 GHEUHUX NOMeX C
PeNamMeHmupyemMbiMy  3HAYEHUAMU Napamempos 6 Omcymcmeue OONOTHUMENbHbIX CPeOCME
3awumosl om nomex, He OmMHoOcAwuxcs K, npunyuny OJeicmeus uiu nocmpoenus TC (TOCT

30372/TOCT P 50397);

- HapymeHue (pyHKIMOHUPOBaHUS - HECITOCOOHOCTh TC BBITIOJNHATH YCTAHOBICHHYIO (DYHKITHIO
WK nipekpaiieHue BoinonHeHus TC ycTaHOBIEHHON (yHKINH;

- HU3KOBOIbMHAS — pACHpeOeNumenbHas  9NeKmMpuiecKkas  cemv -  HU3KOBOJLbMHASA
pacnpeoenumenvhas dJIeKmpudeckds cemb 5SHepeocHabdcalowel opeanusayuu  (d1eKmpudeckas
cemb 00wWe20 HA3HAYEHUs) UIU  HUBKOBOIbMHASL — JJeKmpuyeckdas cemv nompebumens
INEKMPULECKOLL dHEpeUll, NPeOHA3HAYEeHHble 01 NUMAHUSL PA3TUYHBIX NPUEMHUKOE IIeKMPU4eCcKoU
9Hepeul 8 MeCmax ux pasmeujeHus.

5 CTeneHu XecTKOCTU UcnbiTaHUN

Ucneitanusa TC Ha yCTOfI‘-IHBOCTL K U3MCHCHUAM YaCTOTHI MUTAKOUICTO HANPSIKCHUA ITPOBOIAT
P HOMUHAJIbHOM HAIPSAXKECHUHW SJICKTPOIIUTAHHA.

Ucneiryemoe TC (UTC) pomxHo BHauyane (QyHKIMOHHPOBATH NP HOMHHAJIBHON YacToTe

JNeKTpHUeckoll ceth L1 W 3aTeM mojBepraThCs IOCIIENOBATENHFHOCTH H3MEHEHWH YacTOTHI B
COOTBETCTBUU C PUCYHKOM 1.

CTeneHn >XECTKOCTH UCIIBITAaHUMI YCTAHOBJICHBI B Ta6J'II/II_IC 1. OtHOCUTENIPHOE H3MEHCHHUE

YaCTOThI (ﬂf,"rfl ) YKa3aHoO B MMPOLCHTAX OT HOMMHAJIbHOM 9aCTOTHI fl .

Tabmuma 1 - CTenmeHW »KECTKOCTH HCMIBITAaHWA Ha YCTOMYMBOCTh K HM3MEHEHHSM YacCTOTHI
IIUTAOIICTO HaHpH)KeHI/ISI



Crenensb )KeCTKOCTH OTHOCUTENBHOE U3MEHEHUE [TepexoubIil HHTEpBAI
UCIBITAaHUN vacrotel (AE/f), % BpCMCHH
tp,C
1 TpebGoBaHus He TpeboBanus He
yCTaHaBJIUBAIOT YCTaHABIUBAIOT
2 +3 10
3 +4, -6 10
4 +15 1
X CrneuunanbsHoe CrneuunanbHoe
[Ipumeuanue - “X” mpeacTtaBisieT cO0OM OTKPBITYIO CTENEHb KECTKOCTH HCIBITAHUIA,
KOTOpasi MOXET ObITb YyCTaHOBJieHa B cTaHgaprax Ha TC KOHKpETHOTO BHAAa U B
TeXHUYECKOM AokyMmeHTanuu Ha TC

B Teuenne mnepexomHOro WHTEpBana BpeMeHH Iy (PUCYHOK 2) MaKCHMaldbHOE H3MEHEHHE

YaCTOTHI B TEUEHUE JUIUTEITLHOCTH OJTHOTO NIEPHOJIa JOKHO ObITh MeHbIe 0,5% oT £,

Crenenu >xecTkocTu ucnbiTaHui 1 u 2 ycraHoBineHnsl i TC, TpUMEHSEMBIX B YCIOBHSIX
AIIEKTPOMArHuTHOM oOcTaHOBKU kiaccoB 1 u 2 mo TOCT P 51317.2.4 cOOTBETCTBEHHO (CM.
npuioxenue b).

Crenenn xectkoctu ucnbiTaHuil 3 u 4 ycraHosieHbl a1 TC, IpUMEHUTENBHO K KOTOPHIM
HapyleHne (YHKIMOHUPOBAHUS SBISETCS KPUTUYHBIM IIPHU OIpeNeeHHbIX yciaoBusAx. CreneHb
JKECTKOCTHU HCIIBITAHUNA 3 yCTaHOBIJIEHA U OOBEIUHEHHBIX PACIpPENEIUTENbHBIX IIEKTPUUECKUX
CUCTEM, CTENEHb JKECTKOCTH UCIIBITAHNN 4 - U1 N30IMPOBAaHHBIX CUCTEM.

ITpu ompeneneHUM XapaKTEPUCTHK MCIBITATENBHOIO BO3JAEHCTBHUS, COOTBETCTBYIOLUIUX CTENEHU
KECTKOCTU uchbITaHui X (cM. Tabnuiy 1), KECTKOCTh UCIIBITAHUN HE JTOJIKHA OBITh MEHBIIIE, YeM
i TC, moaximrodaeMbIX K HU3KOBOJBTHBIM PAaCHpPEACTUTEIbHBIM JIEKTPHUECKUM CeTsIM OOIIero
Ha3HAYEeHMUS.

HpI/IMe'-IaHI/Ie - Yacrora IMUTAIOMIETO HANPSXKCHUA IPU HUCIBITAHUAX HE TOJIKHA OLITH MEHBIIIE

MUHUMAJIBHON YacTOTHI U OO0JIbIIIe MAKCUMATIbHONM YaCTOTHI MUTAIOIIETO HAMPSHKEHUS, YKa3aHHBIX B
crangapre Ha TC KOHKpETHOTO BUA.

6 UcnbiTaTenbHoe obopyaoBaHue



6.1 XapakrepucTuku ucnbiTaTebHOro reneparopa (MUIN)

B UI' nomxHBI OBITH MPEAYCMOTPEHBI MEpPBHI MO MPEIyNPEkKACHUIO 3HAYUTEIBHBIX ITOMEX,
KOTOpPBIE ITPU UX 3MUCCUU B DJIEKTPUYECKYIO CETh MOTYT IIOBJIUATH HA PE3YJIbTATHI UCIIBITAHUMN.

Xapaktepuctuku VI TOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B TaOJIHIIC 2.

Tabmuua 2 - Xapakrepuctuku U

HanmeHnoBaHue XapakTepUCTUKH 3HaYeHHEe XapaKTEPUCTUKU
[Ipenenst gomyckaemoit 2%
MOTPEITHOCTH YCTAHOBKH BBIXOAHOTO
HaTPsHKCHUS

BrixogHoe HanpspkeHue u BeixoaHou NI momkeH oOecreuynBaTh BBIXOJHOE HAMPSIKCHHUE U
ToK UT" BBIXOJJHOM TOK B  COOTBETCTBUM C  THUIIOM
ucneityemoro TC (UTC)

JlonycTumast orpeHocTh +1,8°
ycTaHOBKHU (ha3bl (1715 TpexazHbIxX
CUCTEM B KaXI0H ¢aze)

JlomycTrMast OTpenrHOCTb +0,3%
YCTaHOBKH YacTOTHI

IIpenensl n3BMEHEHUS 4YacTOTHI 40-60 I'g
JlonmycTruMas orpemHocTb +10%

YCTAaHOBKU AJTUTCIIBHOCTU
BPEMCHHBIX NHTCPBAJIOB

Ypoenu unoycmpuanvnvix paouonomex, cozoasaemvix HI, OondxcHel coomeemcmeosams
mpebosanuam I'OCT P 51318.22 ons o6opyoosanus knacca b.

6.2 IIpoBepka xapakrepuctuk UI°
VYuuteiBas, uto UTC MOryT umMeTs pa3nudHble XapaKTEPUCTUKH, ITPU UCHBITAHUAX JTOIYCKAETCs
npuMeHaTs WI' ¢ pasnuuHbIME 3HAYEHUSMU BBIXOAHOI'O HAIPSDKEHUS U TOKA B COOTBETCTBUHU C

tuniom UTC.

[IpoBepka xapakrtepuctuk MI' moskHa TPOBOAMTHCA C MPUMEHEHHEM PE3UCTUBHOM HArpys3Kw,
COIPOTUBIIEHUE KOTOPOH paBHO BXOJHOMY conpotusienuto MTC.



U oonocen 6vimv ammecmosan no T'OCT P 8.568. Ilpu ammecmayuu onpedensirom
oeticmeumenvHvle 3HAYEHUsL XAPAKMePUCmuK, YKa3aHHuvlx 6 maoauye 2.

7 Pabouyee mecTo ANA UcnbITaHUN

Cxema obopynoBanus s ucnbiTanuii TC Ha yCTOMYUBOCTD K M3MEHEHUSIM YaCTOThI MUTAIOLIETO
HaIpsDKeHUsT ¢ ucnosib3oBanuem WI, cocrodiero M3 TeHeparopa CUTHAJIOB M YCHUIIUTENS
MOIIHOCTH, ITPUBE/ICHA Ha PUCYHKE 3.

Ucneitanus tpexdaszubix TC npoBoasT ¢ ucnonb3zoBanueMm VI ¢ cuHxpoHu3anueil HanpssKeHui B
KaxJ101 daze.

8 MeToabl ncnbiTaHumn

Hcnpitanus TC KOHKPETHOTO BUIA JOJDKHBI OBITH MPOBEACHBI B COOTBETCTBHH C MPOTPaMMON
UCIBITAaHUM, KOTOPast JOJKHA YCTAHABIINBATH:

- ocHOBHbIE Xapakrepuctuku UTC;

- BO3MOXXHbIE€ COEAMHUTENU (pa3beMbl, 3aUMBl U T.JA.), COOTBETCTBYIOLIME Kabemun U
nepudepuitHple yCTPONUCTBA;

- BXO/IHbIe OpThI 3nekTponutanus TC, noaBepraemble BO3AEHCTBHIO;
- Ipe/icTaBUTENbHbIE peXUMBbl QyHKIIMOHUpoBaHus UTC;

- CmeneHb JcecmKocmu Ucnblmanuli M KpuTepuil kadectBa (¢yHkumoHupoBaHus TC mnpu
UCIIBITAaHUSX;

- COCTaB pa6oqero MecCTa JJIs UCIIBITaHUM.

HpI/I OTCYTCTBUHM HCTOYHHKOB CHUTHAJIOB, O6CCHC‘-II/IBaIOH_II/IX (I)YHKI_II/IOHI/IpOBaHI/IC I/ITC,
JOIMYCKAC€TCA 3aMCHATh X UMHUTATOPaAMH.

[Ipu mpoBeneHNH UCHBITAHUN PETUCTPUPYIOT yXyauleHHe kadectBa (yHkunoHupoBanust UTC.
Ob6opynoBaHue, UCMOIB3yEMOE MPU MPOBEACHUHU KOHTPOJIS, JOJKHO OBITH CIIOCOOHO YCTaHOBUTH
M3MEHEHHE pekrnMa U XapakTepuctuk GyHkunonupoBanus MTC Bo BpeMms u mocie HpeKpanieHus
BO3CUCTBUS moMexH. Ilocme OKOHYaHMSA WCIBITAHUN JOJDKEH OBITh MPOBEAEH KOHTPOJIb
dbyakuuonuposanus UTC.

8.1 YcroBus UCTIBITAHUN B UCTIBITATEIHHOM JTAO0OpaTOPUH

HcnpiTanms JOJIXKHBI OBITE MIPOBCACHBI TP HOPMAJIbHBIX KIMMAaTHYCCKHUX YCIIOBUAX:



- TeMIIepaType OKpyskaromiero Bozayxa (25+10) °C;
- OTHOCHUTEJIbHOM BJIAYXKHOCTH Bo3yxa 45-80%;
- armochepHom aaBneruu 84-106,7 klla (630-800 mMm pT. cT.),

eciii uHble TpeboBaHUs HE ycTaHOBIEHBI B cranfgaptax Ha rpynnbsl TC umu TC xoHKpeTHOro
BH/IA.

8.2 IIpoBeneHne ucnbITAHUM

HcnpiTaHus OCYIISCTBISIIOT IMPH YCTAaHOBJICHHON CTENEHW MKecTKocTh. Kakmoe ucmbITaHue
MPOBOJSAT TPU pa3a B cOOTBETCTBUU ¢ pucyHKamu 1 u 2. J{ns tpexdazubix TC u3MeHEHHUS 4acTOThI
OCYIIECTBIISIIOT OJJHOBPEMEHHO B Tpex (hazax.

9 Pe3ynbTaTbl UICNbITAHUX U MPOTOKOS UCMNLITaAaHUN

Hacrosimuii pazznen ycTaHaBIMBAaeT MOPSAOK OLUEHKU PE3YJIbTATOB HCIBITAHUNA W MOATOTOBKHU
IIPOTOKOJIA UCIIBITAHUM, OTHOCAIIMXCS K HACTOSIIEMY CTaHAAPTY.

Mmuoroo6pazue u paznuuuss TC u cucteMm, TMOANEKANUX HCHBITAHUSAM, 3aTPYAHSIOT
YCTAHOBJICHUE €IWUHOM OIIEHKH pEe3yJbTaTOB BO3JCHCTBUS HW3MEHEHUM YacTOThl IMHUTAIOIIETO
HanpsokeHus Ha TC u cucteMsl.

Pe3ynbpTaThl UCTIBITAHUHN JOJKHBI OBITH KIacCU(UIIMPOBAHBI HA OCHOBE CJEIYIOIIUX KPUTEpUEB
kauectBa ¢yHkuuonupoanust MUTC, ecnu nHble TpeOOBaHMS HE YCTAaHOBJIEHBI B CTaHAapTaxX Ha
rpynns!l TC nnn TC KoHKpeTHOTO BHJA:!

- A - HOopManbHOE (PYHKIIMOHMPOBAHUE B COOTBETCTBUM C T€XHHYECKOH nokymeHTanuelr Ha TC
KOHKPETHOI'O BU/Ia;

- B - BpeMeHHOe yxynuieHHe KauecTBa (PYHKIIMOHUPOBAHUS WM MPEKpAIICHHUE BBIMOTHEHUS
YCTQHOBJICHHON ()YHKIIMHU C MOCJEIYIOIUM BOCCTAHOBJICHMEM HOPMAJILHOTO ()YHKIIMOHMPOBAHUS,
OCYIIECTBIISIEMbIM 0€3 BMEIIaTeNIbCTBA OIepaTopa;

- C - BpeMeHHOe yXy[UIeHHe KauecTBa (PYHKIIMOHUPOBAHUS WM MPEKpaIICHHUE BBIMOTHEHUS
YCTQHOBJICHHOM (YHKIIMM, KOTOphle TpeOyloT BMeEIIATeNbCTBA OINEpaTopa WM Iepe3amycka
CHUCTEMBI;

- D - yxynmenue kauecTBa GyHKIIMOHUPOBAHUSI WJIM MPEKPAILlEHUE BHITIOJHEHHS YCTaHOBIEHHOM
(GyHKLIMH, KOTOphIE HE TOJUIeKAT BOCCTAHOBICHHIO H3-3a2 TIOBPEXKACHUS 000pYyIOBaHUS
(KOMIIOHEHTORB), HAPYIIEHUsI POTPAMMHOTO 0OCCIICYCHHS WIIH ITOTEPH TaHHBIX.

NTC He n0oKHO CTAHOBUTHCSI OMACHBIM WJIM HEHAJEKHBIM B PE3YJIbTATE BO3JAECHCTBUS MOMEX,
pGF JIaMeHTI/IpOBaHHI:IX B HACTOSAIIIEM CTaHl[apTe.



OcHOBHOE ITPaBWIO AJI IPU3HAHUS PE3YJIbTATOB HUCIBITAHUN ITOJIOKUTEIBHBIMU 3aKJIFOYAETCS B
toM, 4T0 UTC nomxHO OBITH YCTOMUMBO K TIOMEXE Ul BCEX MEPHOAOB BO3ACUCTBUS MOMEX U IO

OKOHYAHUU UCHBITAHUN JTOJDKHO YJOBJIETBOPATH (YHKLMOHATIBHBIM TPEOOBAHUAM, YCTAHOBIEHHBIM
B TeXHUYECKOM oxkymeHTanuu Ha UTC.

HCKOTOpHe IMOCJICACTBUA BOSHGﬁCTBHH ImoMex MOryT OBITh YCTAHOBJICHBI B TEXHUYECKOMN
JOKYMCHTAllMU HA WUTC kak He3HAYHNTEIIbHEIC H, CJICA0OBATCIIbHO, IPUEMIICMBIC.

HpOTOKOJ'I HUCIIBITAaHHUI JOJIKEH BKIIFOYATh YCJIIOBHUA HUCIIBITAHUN B PE3YJIbTAThI HCITBITAHHH.
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PI/ICYHOK 1- IlocnenoBaTenbHOCTh H3MEHEHUH YaCTOTHI
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Pucynoxk 2 - IlpuMep H3MCHCHHUS aCTOThI B TCYCHHUE IEPEXOHOr0 HHTEPBAa BpEMEHH ty,
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PI/ICYHOK 3 - Cxema HCHBITATeILHOTO O60py,HOBaHI/I$I C YCUJIUTCJICM MOIINHOCTHU

[TPUJIOXEHUE A
(uHpOpMaIMOHHOE)

an/I‘-II/IHbI M nocneacTBuA U3MEeHeHUN 4acToTbl B CUCTEMaXx 3ﬂeKTpOCHa6)KeHMFI

A.1 IIpununnbI

B cucremax nsnexTtpocHaOkeHUs OOIIEro Ha3HAYCHHUS B IEJSIX OOECIeYEHUs MOJAep>KaHUs
YacTOTHl B YCTAHOBJICHHBIX TMpefenax oOOBIUHO 3armac MOIIHOCTEH TEeHEPHUPYIOIIUX CTaHIIHMA
MPEBOCXOIUT HArpy3ky. TeM He MEHee B PEAKHX CIIydasX YacTOTa BBIXOJUT 3a YCTAaHOBJICHHBIC
MpeJIeNbl, HapuMep, TPHU OTKIIOYEHUN Harpy3KH WIH T€HEPATOPOB OOJIBIION MOIIIHOCTH.

B Takux crmyuasx HEKOTOpas 4acTh Harpy3KH WJIM T€HEPaTOPOB aBTOMATHYECKH WU BPYYHYIO
OTCOEIUHAETCS sl OBICTPOTO BOCCTAHOBJIEHUs OajlaHca MOIHOCTH. Bparmaromuecs MaIvHbl, HE
uMerole (GUKCHPOBAHHON CKOPOCTH BpAIICHHs, OOBIYHO CHUYKAIOT MOIIHOCTh MPHU TMOHWXEHUU
YaCTOTHI, TOITOMY OajlaHC BOCCTAHABIMBAETCS MPHU MEHBIIIEH YaCTOTE.

A.2 IlocnencTBus

B nmnpepenax n0omycTUMBIX 3HAUYE€HUN OCHOBHOE BIIMSHHE W3MEHEHMSI YacTOThl COCTOMUT B
W3MEHEHUU CKOPOCTH BparieHusi MamuH. CleoBaTeNbHO, dJICKTPHUECKUE Yachl, HCIONb3YIOIINe
OCHOBHYIO YacTOTy CeTH, (YHKIHMOHHUPYIOT C OTCTaBaHUEM WJIH ONEPEeKEHUEM, a JBUTaTeNlH
NOTPEOIIAIOT OOMBIIYI0 HIJIM MEHBIIYI0 MOIIHOCTh, 3aBHUCAIIYI0D OT COOTHOIICHUS CKOPOCTH U
BpAILlAOIEr0 MOMEHTA COOTBETCTBYIOIIEH HArPy3KH.



V3MeHeHre 4acTOThl MPUBOAUT K PACCTPOiiKe GUILTPOB BHICIIMX FAPMOHHUK.

Jlro6oe anexTpoHHOE 000pYAOBaHUE, UCHIOIB3YIOIIEe B KaYECTBE MHIMKATOPA BPEMEHU YacTOTY
TOKa B CUCTEME 3JICKTPOCHA0KEHUS, TAKXKE MOJIBEPraeTcs BO3ACHCTBHIO.

[MPUJIOXEHUE b
(nHGOpPMAITMOHHOR)

Knaccbl aneKTpomMarHMTHOM 06CTaHOBKMU

Knaccel anekrpomaraHuTHoi 06ctaHoBKY npuBeeHbl B cootBeTcTBUU ¢ ['OCT P 51317.2.4
Kiacce 1

JlaHHBIM Kjacc NpUMEHsIeTCs sl 3JIEKTPOMAarHUTHOW OOCTaHOBKM B 3alIMIIEHHBIX CHCTEMax
AIIEKTPOCHAOKEHUSI U XapaKTEPU3YETCs YPOBHSAMHU DSJIEKTPOMAarHUTHOM COBMECTUMOCTU Oolee
HU3KHMH, YEM YPOBHH 3JIEKTPOMATHUTHOM COBMECTUMOCTH B CHCTEMAaX 3JIEKTPOCHAOXKEHUS 001IEero
HazHayeHus. OH cooTBeTcTBYET npuMeHeHuto TC, BOCIpUUMYMBBIX K IOMEXaM B MUTAIOIIEH CETH,
HalpuMep, KOHTPOJIbHO-U3MEPUTENIBHOTO J1IabOpaTOPHOrO OOOPYAOBAaHUS, OTHENbHBIX CpPEACTB
yIpaBiIeHUS] TEXHOJOTMYECKMMM IpPOLEcCaMH U 3alllUThl, 0Opa3lOB BBIUMCIUTEIBbHOM TEXHUKU
HEKOTOPBIX BUIOB U T.[I.

IIpumeyanus

1 Knacc 1 31neKTpoMarHUTHOM 0OCTaHOBKM OOBIYHO COOTBETCTBYET mpumeHeHuto TC, KoTopsle
TpeOyIOT 3alIUThl OT IMOMEX C IOMOIIBI0 CHUCTEM OecrepeOONHOro NHUTAaHUS, (PUIBTPOB WIH
YCTPOMCTB IOABIICHUS CETEBBIX MIOMEX.

2 B HekoTOpbIX ciyyasx npu npuMmeneHnu TC, o6nagaronux MOBBILIEHHON BOCIPUMMYHBOCTHIO
K TIOMeXaM, MOKET ObITh HEOOXOAMMO YCTAHOBJICHHE YPOBHEH AJIEKTPOMArHUTHOW COBMECTUMOCTH
0oJiee HU3KHX, YeM T€, KOTOPbIe COOTBETCTBYIOT KJlacCy | 3eKTpoMarHUTHON 00CTaHOBKHU. B aTOM
CIy4ae YPOBHHM DJJEKTPOMAarHMTHOW COBMECTUMOCTH COIVIACOBBIBAIOTCS B KaXXIOM KOHKPETHOM
ciyyae (KOHTpOJUpyeMas SJIeKTpOMarHuTHas OOCTaHOBKA).

Knacc 2

JlanHblil Ki1acc OOBIYHO MPUMEHSETCS JJI 3JIEKTPOMAarHUTHON OOCTAaHOBKM B TOYKax OOLIETro U
BHYTPUIIPOU3BOJCTBEHHOIO NPUCOEAMHEHUS A NPOMBILUIEHHBIX yCIoBUHM skcruryatanuun TC.
YPOBHU 3JIEKTPOMarHUTHOM COBMECTUMOCTH JTAaHHOI'O KJIACcCa MJICHTHYHBI TAaKOBBIM I CHUCTEM
anekTpocHadxkeHus: obmero HazHaueHus. [losromy TC, mpeaHa3HayeHHbIE ISl TOJKIIOYEHUS K
JIEKTPUUECKUM CETsIM OOIIEro Ha3HaueHHs, MOTYyT HPHUMEHSTHCS B YCIOBHMSX JAHHOTO Kiacca
MPOMBIIIJICHHOH 3JI€KTPOMarHuTHOM 0OCTaHOBKH.

Kiacc 3



JlanHblif  KJIacC  DJIEKTPOMArHUTHOW  OOCTAHOBKM  MPUMEHSIETCS  TOJNBKO 1S TOYEK
BHYTPUIIPOU3BOJCTBEHHOI'O IPUCOEANHEHNS B MPOMBIIUIEHHBIX ycnoBUax 3kcmutyarauun TC. On
uMeeT 0osiee BHICOKHME YPOBHHU AJIEKTPOMArHUTHOM COBMECTMMOCTH, YEM TaKOBBIE IS Kjacca 2 B
OTHOIICHHWUN HCKOTOPBIX 3JICKTPOMAIrHUTHBIX HBHGHHﬁ, BBI3BIBAIOIMMUX IIOMECXH. BHGKTpOMaI‘ HUTHAas
o0cTaHOBKa JOJDKHA OBITh OTHECEHA K KJlaccy 3 B cllydae, €Clid UMeeT MECTO JIH000e U3 CIeAYIOIINX
YCIOBUM:

- muTaHue OOJIBIIEH YaCcTH HArPY3KH OCYIIECTBIISETCS yepe3 mpeodpa3oBaTelu;
- UCTIOJIH30BAHUE JIEKTPOCBAPOYHOTO 000PYIOBAHMS;

- YacThIE 3aITyCKH JICKTPOIBUTATEIICH OOJIBIIION MOIIIHOCTH;

- 6I)ICprIe HN3MCHCHUA HAI'PY30K B DJICKTPUUCCKHUX CCTAX.

[Tpumedanue - [Ipu HyHKIIMOHMPOBAHUN HEKOTOPHIX 00PA3I0B MPOMBIIUIEHHOTO 000PYIOBaHHS,
TaKUX Kak JyroBble II€Yd U MOIIHBIE IPpeoOpa3oBaTent, KOTOPbIe OOBIYHO MUTAIOTCS OT OTAEIHHOIO
¢duaepa, 4acTo CO3JAIOTCSA MOMEXHU, YPOBHM KOTOPBIX MPEBBIINIAIOT 3HAUEHUS, COOTBETCTBYIOLIUE
Kjgaccy 3 (KecTkas 3JeKTpOMarHUTHas OOCTaHOBKA). B Takux chnenuaibHbIX ClIydasx YpPOBHHU
AJIEKTPOMAarHUTHOW COBMECTUMOCTH JIOJIKHBI OBITH COTJIACOBAHBI.

Knacc s1eKTpoMarHMUTHOW OOCTAHOBKHM JJISi HOBBIX INPOMBINUIEHHBIX HPEANPHUATHA WM TpU
MOJIEpPHU3ALMN CYLIECTBYIOIINUX MPEANPUATHI HE MOKET OBITh OIpeNeieH 3apaHee U JO0KEH
YUUTBIBaTh XapaKTEPUCTUKU IpUMEHsIeMbIX TC 1 TEXHOIOTMUYECKUX MPOLIECCOB.

I[MPUJIOXEHUME B
(cipaBouHOE)

Bubnuorpacusna

[1] P 50-713-92 (MDOK 1000-2-1) Coeémecmumocmv  mMeXHUYECKUX  CPeOCmE
INEKMPOMASHUMHAA. DNEeKMPOMASHUMHASL 0OCMAHO8KA. Buovl HU3KOUAcmommvix KOHOYKMUBHBIX
nOMeX U CUSHAN08, NepedasaemvbiX NO CULOBbIM JUHUAM, 8 CUCTEMAaX 31eKmpOoCHab ceHus 00ujeco
HA3HAYeHUsI.
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