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BBEJIEHUE

Hacrosiuuit cranaapt siBngercss 4vactbio ctaHgaptroB MOK cepuu 61000 “Dnextpo-
MarHuTHasi COBMECTUMOCTE, MUMEIOIIECH CIEIYIOUIYI0 CTPYKTYpPY:

Yacte 1 OcHOBBI
O61ee paccmoTpenue (BBeieHHE, (hyHIaMEHTAIbHbBIE TIPUHIIMIIbI)
OnpeneneHusi, TEPMUHOJIOTHS

Yacte 2 DneKTpomMarHutHas 0OCTaHOBKa
Ornucanue 3IeKTPOMarHUTHON 00CTaHOBKU
Knaccuduxanms 31eKTpoMarHuTHON 00CTaHOBKU
YPOBHH 3JIEKTPOMarHMTHONH COBMECTUMOCTH

Yacte 3 Hopmer
Hopmbl nomexoamuccuu
Hopmbl momexoycToMuMBOCTH (B TE€X CIy4asX, KOIJla OHH He
ABIIAIOTCS PEMETOM PACCMOTPEHUSI TEXHUYECKUMHU  KOMHUTETaMH,
pa3pabaThIBAIONIMMK CTAaHJAAPThl Ha MPOAYKIHIO)

Yacte 4 MeToapl HCTIBITAHUN W U3MEPEHUN
Meronas! n3mepeHui
MeToapl HCTIBITAHUM

Yacte 5 PykoBoJcTBa O YCTaHOBKE M IIOMEXOITOAABICHUIO
PykxoBojacTBa o yctaHOBKE
PykoBozcTBa 110 MOMEXONOAABICHUIO

Yacte 6 OO111e cTaHIapTh
Yacte 9 PaszHoe

Kaxnas yactp moapasnensercss Ha pas3zieibl, KOTOPbIE MOT'YT OBITh OIyOJMKOBAHbI
KaK MEXIYHApOJHBIE CTaHIAPTHI, JMOO KaK TEXHHYECKUE OTUYETHI.

OTU CTaHJAPTHI U OTYETHI OYYT OMYOJIUKOBAaHBI B XPOHOJOTUYECKOM MOPSJIKE U CO-
OTBETCTBYIOIIUM 00pa30M MPOHYMEPOBAHBI.

Hacrosmuii pasznern ABiseTcss MEKIYHAPOIHBIM CTAHAAPTOM, B KOTOPOM IIPUBOISATCS
TpeOOBaHUsI MOMEXOYCTOMUMBOCTH W METOJbl MCIBITAHUM, OTHOCAIIUECS K MpoBajiaM
HaIpsDHKEHNsI, KOPOTKUM IPEPBIBAHUAM, 6b10pocam W MOCTENECHHBIM M3MEHEHUSM Hamlps-
JKEHUS.
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TOCYJIAPCTBEHHBIN CTAHIAPT POCCUMCKOM ®EJIEPAIINU

COBMECTHMOCTh TEXHHYCCKHX CPEACTB OJICKTPOMATrHUTHAs
YCTONMYMBOCTL K ITMHAMUWYECKUM M3MEHEHUWAM
HAIIPSDKEHUA SJIEKTPOIIMTAHUA

TpeboBaHust U METOABI UCTIHITAHUM

Electromagnetic compatibility of technical equipment.
Immunity to dinamic changes of power supply voltage.
Requirements and test methods

Hara BBenenus 2001-01-01

1 OOGJsiacTh NpuMeHeHHs

Hacrosmuii ctangapt pacupocTpaHseTcsl Ha 3JIEKTPOTEXHUUYECKHUE, IEKTPOHHBIE U
PpaouoliekmpoHHsle N3N U 000pyI0BaHuUE (fajiee B TEKCTE - TEXHUYECKHE CPE/ICTBA),
MOJKIIFOYAaEMbIE K  HHU3KOBOJBTHBIM PACHPEACITUTEIBHBIM JJIEKTPUUYECKAM CETAM Iepe-
MEHHOTO TOKa (Hanpaycenuem He 6oaee 1000 B), v ycTaHaBIMBAET CTENIEHU KECTKOCTU U
METO/bl UCIBITAHUN HAa YCTOMYMUBOCTh K BO3JIEUCTBUIO JUHAMUUYECKUX U3MEHEHHUI Harpsi-
YKEHUS BJIEKTPONUTAHUS CIETYIOUIEro BUA:

- TPOBAJIOB,

- IIpepbIBaHM,

- evlopocos,

a TaK)Ke K BO3JCHCTBUIO TOCTENICHHBIX U3MEHECHHUI HAMPSHKEHUST DJICKTPOIUTAHUS.

Hacrosmuii ctangapt npuMeHstoT 1 Texuudeckux cpeactB (TC) ¢ HoMuHaIbHBIM
notpebiiseMbIM TOKOM He 6osee 16 A B ogHON dase.

Hacrosmuii ctangapt He pacnpoctpansercs Ha TC, mogkitodaeMble K 3I€KTpuye-
CKHUM CETSIM MOCTOSHHOTO TOKa WJIM NTepeMeHHOro Toka yactoroi 400 I'm.

[{enp HACTOSIIIIETO CTaHIAPTA 3aKIIFOYAETCSl B YCTAHOBJICHUH OOIIUX MPABHII OIEHKH
nomexoycrounBoctd TC mpu AMHAMUYECKUX U TOCTENEHHBIX U3MEHEHUSX HaIpPsSKEHUS
AIEKTPONHUTAHUS.

Hacrosiuii ctangapT HE yCTaHABIMBAET MCIBITAHUN, TPUMEHSIEMBIX ISl KOHKPETHBIX
TC unu cucrem. Ero rinaBHOW 3amadeii siBisieTcs 0OOecleueHUE BCEX 3aMHTEPECOBAHHBIX
TEXHHUYECKHX KOMHTETOB IO CTAaHIApTU3AINH, pa3padaThIBAIONINX CTaHIAPTHI HA MPOIYK-
[0, OOIIMMHU CCHUIOYHBIMH JTaHHBIMH. TE€XHUYECKHE KOMUTETHI MO0 CTaHAApTU3AIUU (WK
usroroButenn TC) HECYT OTBETCTBEHHOCTH 32 BBIOOP BUJIOB M CTETICHEH >KECTKOCTHU UCTIbI-
TaHuM, npuMeHseMbIx st TC.

Tpebosanua nacmoaweco cmanoapma, 3a UCKIIOUEHUEM YCMAHOBIEHHbIX 6 5.2,
ABNAIOMCA 00A3AMEIbHBIMU.

N3nanue opunmansHoe
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Cooeporcanue cmanoapma MOIK 61000-4-11-94 nadbpano npamvim wipugpmonm,
oonoiHumenvHvle mpebvosanus k cmaunoapmy MOIK 61000-4-11, ompaxcarougue no-
mpeoHOCmU IKOHOMUKU CIPAHDL, - KYPCUGOM.

2 HopmaTuBHBIE CCHLIKH

B nacmoawem cmanoapme ucnonvzoganwt ccotiku na [ 1], [ 2 ] u cneoyrowue
cmanoapmol:

I'OCT 14777-76 Paduonomexu unoycmpuanvhuie. Tepmunut u onpeoenenus

TI'OCT 30372-95/OCT P 50397-92 Cosémecmumocms mexXHUUECKUX CPeOCHe
anekmpomaznumnas. Tepmunsl u onpedenenusn

TI'OCT P 8-568-97 T'ocyoapcmeennas cucmema obecneueHus eOuHcmea usmepe-
Huil. Ammecmayusa ucnvimamenvHo2o 060pyoosanusn. OCHOGHbBIE NOJI0NHCEHUSA

TI'OCT P 51318.22-99 (CHCIIP 22-97) Coeémecmumocmp mexHUYeCKUx cpeocmae
Inekmpomaznumnuan. Paouonomexu undycmpuanvuwvie om o60pyoosanus ungopmayu-
OHHbIX mexHoozull. Hopmol u memoowt ucnvimanuii

3 O0mue moJI0KeHNs

TC mnoasepratoTcs BO3ACHCTBUIO JUHAMUYECKUX M3MEHEHUH (IIPOBAJIOB, IpEphIBa-
HUH U 6b10p0C06) W TIOCTEIICHHBIX U3MEHEHUNM HAIPSHKEHMS 3JIEKTPOINUTAHUS.

[IpoBanbl, NpepbIBaHUs U 6b1OPOCH! HATIPSHKCHUS TOSBIISIIOTCS W3-3a MOBPEKICHAN
AIIEKTPUYECKUX CeTeil M 000pyAOBAHMS WM M3-3a BHE3AITHOIO PE3KOr0 U3MEHEHUs Harpy3-
Kd. B onpezneneHHbIX CiIydasx MOTYT BO3HUKHYThH JBa WIM Oojiee MOCae10BaTeIbHbIX MPO-
Baja WIM npepbiBaHusd. [locTeneHHble M3MEHEHUS HAIPSDKEHMS BBI3BIBAIOTCS MEUIEHHO
MU3MEHSIOIMMUCS Harpy3KaMH B CETH DJIEKTPOIUTAHUS.

JlnHaMHu4YecKue W3MEHEHMS HalpsDKEHUsS CIy4alHBl 10 CBOEH NPHUPOAE MU MOTYT
MMETh PA3IMYHYIO0 aMIUIUTYY U JUIMTENbHOCTD. [IpoBabl Hanps>KeHWst 1 KOPOTKUE IIPEPHI-
BaHHUs HE BCerja SBISIOTCS CKauKOOOpa3HBbIMU, TaK KakK CYIIECTBYET BpPEeMs peaklMM Bpa-
HIAIOIIMXCS MEXaHU3MOB M 3alIUTHBIX 3JIEMEHTOB, MOJKIIOYEHHBIX K CETAM JJIEKTPOIUTA-
Hus. Eciin pa3BeTBIIEHHBIE (paclpeieIEeHHbIE) CETH JIEKTPONMUTAHMS BHE3AIHO OTKIIIOYa-
I0TCA  (JIOKAJIbHO BHYTPH IPEANPUATUS WU B 30HE LIEJIOI0 PETMOHA), TO HAINPSIKEHUE Ha
TC Oyner yMeHbIIAThCA MOCTENEHHO M3-3a HAJIMYUS MHOKECTBA BpPALIAIOIINXCS MEXaHU3-
MOB, KOTOPBIE€ TIOJICOEIUHEHBI K CETSAM JJICKTPOIIUTAaHUs. B TedueHne HEKOTOpOoro mepuoja
BPEMEHHU BpaIAIOIIMecs MalluHbl OyAyT paboTaTh Kak I€HepaTOphl, MOCBUIAIOIINE AJIEK-
TPONIUTAHUE B CETh.

TC HeKOTOpBIX BUAOB SBISIOTCA 00Jie€ YyBCTBUTEIBHBIMU K MOCTENEHHBIM U3MEHE-
HUSIM HaIpsDKEHUs], YeM K pe3KHM U3MEHEHUSIM. BoNbIIMHCTBO yCTpoiicTB 00paboTKH AaH-
HBIX UMEET BCTPOEHHBIE 3JIEKTPOHHBIE CXEMbI KOHTPOJI NpONafgaHus MIEKTPOIUTAHUS JJIs
3alllMTHl U COXpaHeHHUs] MH(POpPMAlMKU BO BHYTPEHHEH MaMsTH ¢ TE€M, 4TOOBI MOCJe BOCCTa-
HOBJICHHUS 3JIEKTPOMUTAHUSI YCTPOUCTBO 00pabOTKU JaHHBIX MOIJIO HadyaTh paboTaTh COOT-
BETCTBYIOIIUM 00pa3oM. HekoTopble 3IeKTpOHHBIE CXEeMBbI KOHTPOJIS TPOMalaHusl JIEKTPO-
NUTaHUS pearupyroT HEAOCTATOYHO OBICTPO Ha MOCTENEHHOE YMEHbIIECHUE HANpPsDKEHHS B
CeTU DJIEKTpOINUTaHus. B pe3ynbTaTe HanpsyKeHHE NUTAaHUS HA HMHTETPAJIbHBIX CXeMax
YMEHbIIAeTCA 0 YPOBHS HM)KE MUHHUMAJIBLHOTO PabOyero HanpspKeHUs Mpexae, 9eM aKTH-
BU3UPYETCs YIEKTPOHHAS CXeMa KOHTPOJISL IpONafgaHusl dJIEKTPOIIUTAHMS, BCIECICTBUE YETO
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JTAHHBIE MOTYT OBITh YTEpSHBI WU UCKaXKeHbl. Korna HampsikeHue 3JIeKTPONUTaHUsI BOC-
CTaHOBHTCSI, yCTPOMCTBO 0OPaOOTKM JTaHHBIX HE CMOXKET MPaBHIbHO HayaTh paboTy A0 TeX
nop, nmoka He OyAeT MpoBeACHA Iepe3arpy3ka WIHM MepenporpaMMHUpPOBAaHUE BHYTpPEHHEH
MaMSATH.

B HacTosiiieM cTanmapTe yCTaHOBJIEHBI METOJABlI MCHBITAHUN MPU BO3ACHUCTBUM TU-
HAMUYECKUX U TIOCTETICHHBIX U3MEHEHUI HANPSIKEHUS AIEKTPOMUTAHUS.

TpeOoBanusl yCTOMYMBOCTH K MOCTEMEHHBIM U3MEHEHUSIM HANPSKEHUS JIEKTPOIH-
TaHUs HE ABJISIIOTCA 00s3aTenbHbIM J1st TC BceX BUIOB U JOJIKHBI yCTAaHABIUBATHCS B HE-
00XOJIMMBIX CIy4yasiX TEXHUYECKUMHU KOMUTETaMU MO CTaHIapTU3alnu B cTanaaprax Ha TC
KOHKPETHOTO BHJIA.

4  OmnpeaeseHus

B nacmoawem cmanoapme npumensaiom mepmunsl, ycmanosienusie 6 I'OCT
14777, I'OCT 30372/[T'OCT P 50397, a maxksice credyroujue.

4.1 JIuHamMuyecKoe M3MeHEHUHE HANPSKEHUS IJIEKTPONUTAHMS - [OMexa,
IpeCTaBIsAomas coOol CTyneH4aToe KpaTKOBPEMEHHOE M3MEHEHUE HANpPSIKEHUs  dIeK-
TPOIUTAHUS 32 PErIaAMEHTUPOBAHHBIA HIDKHUN WM BEPXHUU MpeEJel, NITUTEIbHOCTHIO OT
MOJIYTIEPUO/Ia YaCTOTHI NMEPEMEHHOTO TOKA /10 HECKOJBKHX CEKYHJ C MOCIEAYIOIIUM BO3-
BpaIIEHUEM K UCXOJTHOMY 3HAYEHUIO.

4.2 IlocreneHHOe U3MEHEHHE HANIPSKEHUS IJIEKTPONUTAHUSA - TIOMeXa, Mpej-
cTaBJsitomIas co0oil TIaBHOE U3MEHEHHE HAMPSKEHUS JIEKTPOIUTAHUs 10 00Jiee BHICOKOTO
wiu 0oJiee HU3KOTO 3HAYEHHSI OTHOCUTEIILHO YCTAHOBJIEHHOTO YPOBHS HAIIPSDKEHHUSL.

5 CreneHu KeCTKOCTH UCTIbITAHUI

5.1 Tlposaibl, NpepbIBaHUS U 8610POCHl HAIPSHKEHUS AIEKTPONUTAHUS

N3meHneHne HanpspKeHUsT UMEET CTyIeH4YaThll xapakrep. Ha pucynke 1 moxazansl
JUHAMUYECKUE U3MEHEHUS HaIPSHKEHMUSL.

s ucnbitanuid TC Ha yCTOWYMBOCTD K TMHAMUYECKUM M3MEHEHUSIM HalpsiKEHUs
AIIEKTPONUTAHMS YCTAaHABIUBAIOT CTENIEHU )KECTKOCTH UCIIBITAHUM, yKa3aHHbIe B Tabmune 1.

Cmenenu ycecmkocmu UCHbIMAHUIL HA YCMOUYUGOCHb K OUHAMUYUECKUM U3Me-
HEHUAM HANPANCEHUA INEKMPONUMAHUA U MEMmOObl UCHLIMAHUIL YCMAHAGIUEAIOM 6
cmanoapmax na TC konkpemnozo éuoa u ¢ mexnuydeckoui ookymenmayuu na TC ¢ co-
OMeEemcmeuu ¢ HaCMOAWUM CHAHOAPHIOM.
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Tabnuua 1 — Cmenenu 3cecmkocmu ucCnblMaHuil

Buo ounamuue- | Cmenens Hapamemp ucnvimamenvHvlX 6030eiicCmeull
CKUX  U3MEHe- | dcecmKocmu Hcnoimamens- | Amnaumyoa Jlnumensnocme
HUIl Hanpax)ce- | UCNLIMAHUL Hoe Hanpax ce- | OUHAMUYUECKUX | OUHAMUYECKUX
Husa 31eKmpo- nue, % Un®, |usmenenuii U3MEHEeHUI
numaHus +5% HANPAXCEHUA, | HANPANCEHUA,
% Un® nepuoowt (mc)

Ilposanwt 1 70 30 10(200)
HARPANCEHUA 2 70 30 25(500)

3 70 30 50(1000)

4 70 30 100(2000)

X2 Cneuyuanvnoe Cneuuanvnasn Cneyuanvnasn
Ilpepvieanusn 1 0¥ 100 1(20)
HANPAdCEHUA 2 0¥ 100 5(100)

3 0¥ 100 10(200)

4 0¥ 100 25(500)

X Cneyuanvnoe Cneyuanvnasn Cneyuanvnasn
Buiopocwt 1 120 20 10(200)
HanpaxsceHus 2 120 20 25(500)

3 120 20 50(1000)

4 120 20 100(2000)

X2 Cneuuanvhoe Cneuuanvnasn Cneuuanvhnasn

1) Un - nomunanvnoe nanpsaicenue riekmponumanus. /lnsa cayuaes, kozoa cymmap-
Hoe donycmumoe OMKIOHEHUe OM HANPAXCEHUs INeKmponumanus npeeviuiaem 20
% HOMUHAILHOZ0 HANPANCEHUA, UCHBIMAHUA NPOBOOAM O 8EPXHE20 U HUNCHEZ0
00NnyCMUMBIX YPOBHEIl.
3HaueHus UCnbLIMamenbHbIX HANPANCEHUN YKA3AHbl NPU OMCYMCMEUN HAZPY3KU HA
6bIX00€ UCNBIMAMENbHO20 2eHePamopa.
2) X npeocmasnsem co00i OMKPLIMYI0 CHENEHb HCECHMKOCHMU UCHbIMAHUIL, KOMOopas
Moxcem 0vimop ycmanosnena ¢ cmanoapmax na TC Kkonkpemmnozo éuoa u 6 mexHuue-

ckoit 0okymenmauuu na TC.

3) Hcnvimamenvnoe nanpayxcenue 0 % Uy coomeemcmeyem noaHomy npepvléanuio
Hanpaxcenusa Inekmponumanusn. Ucnoimamenvuwtit yposenvs om 0 0o 20 % Uy
MOdHCEm PACCMAMPUCAMbCA KAK NOJIHOE npepbléanue
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I[To cormacoBaHuiO MEXIy MOTPEOUTENEM M M3TOTOBUTEIEM, JJISi OTKPBHITONW CTETIEHU
KECTKOCTH UCHBITAHUN MOTYT OBITH BBIOPAHBI OTJIMYHBIE OT YCTAHOBJIEHHBIX B Tabnuie 1
3HAYEHMs [TapaMeTPOB UCIBITATEIbHBIX BO3JACUCTBUN B COOTBETCTBUU C JOIIOJIHUTEIbHBIMU
UCIIBITATEIIbHBIMU HAIPSHKEHUAMHU U JUIMTEIBHOCTAMU IIPOBAJIOB U IPEPBIBAHUN HAIpsDKe-
HUS DJIEKTPOIUTAHMS, IPUBEJEHHBIMH B TaOIHIIE 2.

CeeneHus 0 mapamerpax IPOBAJIOB M NPEPHIBAHUM HAIPSHKEHUS B DJIEKTPUYECKUX
CEeTAX JaHbl B IPUIIOKEHUU A.

T36J'II/II_Ia 2 —ﬂOIlOJ'lHumeJleble HCIBITAaTCIbHBIC HAIIPSKCHUA U
AJUTCIIBHOCTU TIPOBAJIOB U HpepBIBaHI/Iﬁ HaITIpsKCHUA SJICKTPOIIUTAHUA

HcnpiTaTenbHble AMmuaryaa IIPOBAJIOB | J[MUTENBHOCT, IPOBANIOB U
HanpspkeHust, % UH, U TPEpbIBAHUM HAMps- | IPEPBIBAHUN HAIPSDKEHUS,

+5% xkenus, % Un MIEPUOIbI

0,5*

0 100 1

5

40 60 10

25

70 30 50

CnenunanpHas

* HMcnplTaHusT AOMKHBI TMPOBOJUTHCA MPU TOJOXKHUTEIBHOM M OTPUIIATEIBHON TO-
JIAPHOCTH, T. €. HaunHas oT 0 u ot 180 rpag COOTBETCTBEHHO.
[Ipumeyanus

1

2

Jis ucnsitanuit TC MoryT ObITh BBIOpaHbl HECKOJIBKO 3HAYEHUI aMIUTUTY[ U
JUIMTEJIBHOCTEN MPOBAJIOB ¥ IPEPHIBAHUI HAIIPSIKEHUS.

Econ TC ucnerteiBatoT npu npoBanax Hanpsbkenust 100 % Uy (mpepsiBaHusix),
TO HET HEOOXOIMMOCTHU MPOBOAMTDH UCIIBITAHUS MPHU APYTUX aMIUTUTYyax MpoBa-
JIOB HAIpSOKEHUST TOM ke JIUTeNbHOCTH. OJHAKO NIl HEKOTOPBIX Cly4yaeB (CcH-
CTEMBI OXPAHHON CUTHAJIM3ALMU WU JIEKTPOMEXAHUYECKUE YCTPONCTBA) MOTYT
OBITh MCKIIIOUEHHS. DTO JOJDKHO OBITh YCTaHOBJIEHO B cranaapTax Ha TC koH-
KPETHOI'O BU/Ia U B TEXHUYECKOU nokyMeHTauuu Ha TC.

[IpuBeaeHHbIC 3HAUECHUS JUIMTEIBHOCTH MOTYT ObITh IPUMEHHUMBI K KaXKI0MY U3
YKa3aHHBIX UCIIBITATENIbHBIX HAMIPSKEHUM.

3HaYEHUsl UCIBITATEIbHBIX HANPSDKEHUH yKa3aHbl IPU OTCYTCTBUU HArpy3kd Ha
BBIXO0/IE€ UCIIBITATEILHOTO T€HEPATOpa
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5.2 TlocreneHHble N3MEHEHUS HAIIPSDKEHUS DJIEKTPOIIUTAHUS

IIpu wucnoeitanuax TC Ha ycTOMUMBOCTD K MOCTENEHHBIM MU3MEHEHUSAM HAIPSKEHUS DJIeK-
TPOIUTAHUS OCYLIECTBIIIOT U3MEHEHUS HAIPSKEHUS DJIEKTPOIUTAHUS OTHOCUTEIBHO HOMHUHAIb-
HOro HanpspkeHuss UH.

IIpumeuanue - IlocreneHHOE M3MEHEHHE HANIPSKEHUS IIPOUCXOAUT 3a KOPOTKUM IIPOMEKY-

TOK BPEMEHH U MOKET BO3HUKHYTh M3-32 U3MEHEHUS Harpy3KU WM HAKOIJICHHOM SHEpruu B

cHCTeMax JIEKTPOCHAOKEHUSI.

[IpennoururenbHOE BpeMsl U3MEHEHMH HAINPsDKEHUS U BPeMsl, B T€UEHHE KOTOPOro MOHHU-
KEHHOE HaNpsHKEHUE JIOJKHO OBITh BBIJEPKAHO MPH MCHBITAHUSX, pUBEeHHI B Tabmume 3. Cko-
pPOCTh M3MEHEHUs JOJKHA OBbITh MOCTOSIHHOM, OJHAKO HAIPSKEHHE MOXKET ObITh CTYIEHYAThIM.
CryneHu JOJDKHBI — pacrioyiaraTbCsi OT HYJIEBOTO IE€PECEUEHUs] U He JOJDKHBI npesbimath 10 %
Un. Crynenn menee 1 % Un paccmaTpuBaroTCsi Kak ciy4ail MOCTOSHHOW CKOPOCTH M3MEHEHHS

HaIPSKEHUS.

Tabnuna 3 — BpeMeHHblEe XapaKTEpUCTUKU MOCTENIEHHBIX M3MEHEHUI HANpSKEHUS 3JIEK-

TPOIIUTAHUSA
UcnerratenpHplil Bpems Bpewmst BeLaEpKKHT Bpems
YpOBEHb TTOHMKEHUS Ha MIOHM)KEHHOM HapacTaHUs
Hanpsoxenust, % UH, HampspKeHus, ¢, HanpsHKEeHUH, C, HanpsKeHus, ¢,
+5% +20% +20% +20%
40 2 1 2
0 2 1 2
X X X
[Ipumeuanus

1 X mpencraBnsieT cOOOH OTKPBITOE 3HAYCHHE, KOTOPOE MOKET OBITh yCTaHOBJIEHO B craHaaptax Ha TC
KOHKPETHOTO BUJa M B TEXHUYECKOM nokymeHnTaruu Ha TC.

2 3HaueHMS UCHBITATEJIBHBIX YPOBHEH HANpPsDKEHUS yKa3aHbl IPU OTCYTCTBUU HArpy3Kd Ha BBIXOJE UCIIbI-
TaTEJILHOTO TeHepaTopa

Ha pucynke 2 nmokaszaHbl IOCTENICHHbIE U3MEHEHUS HAMIPSKEHHUSI.
6 MHcnobiTaTeabHOe 000pyA0OBaHUE

6.1 MHcnelTaTrenbHble T€HEPATOPHI

Hwxe npuBeieHb! XapaKTEpUCTUKH MCIIBITaTeNNbHBIX TeHeparopos (UI') nuHamMuyeckux u3-
meHeHuil Hamnpspkenus (U IMH) u nocrenennsix n3menenuit Hanpsokenust (UM TIMH).

IIpumepel cxem HUI nmpuBeneHbl B NpHUIIOKEHUH b.

Yposnu unoycmpuanvnvix paouonomex, cozoasaemoix UI' JIUH u HI ITHH, oonicnol
coomeemcmeogamv mpeboganusm 'OCT P 51318.22 ona ooopyoosanun knacca b.

6.1.1 Xapakrepuctuxku HWI' JTUH

BBIXOIHOE HANIPSIIKEHME «..uuvveveeieeiiieeanaene B cootBeTcTBUU ¢ Tabaunamu 1, 2

Harpy3o4Hast ClIOCOOHOCTD .....ouvvvenranrnnnns... 16 A (cpemHEKBaIpaTHYECKOE 3HAUYEHUE) B OIHOM
(haze mpu HOMHHANBHOM HarpspkeHnn UH  paBHOM
220 B. UI' nomxeH BbIIEpKHUBaTh TOK 23 A mpu nc-
neitatenbHoM Hanpsoxkennn 70 % Ur u 40 A mpu
ucneitatenibHoM Hanpspkennu 40 % Un  mns -
TEJIBHOCTH JI0 5 C
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OTKJI0HEHUE HaNpsKEHUs PU U3MEHEHUH Harpy3Ku
Ha BBIXOJIe FeHeparopa:

ot 0 mo 16 A TIpm HOMHHAJIBHOM HAIIPSKECHUU PaB-
HOM220B ..o
or 0 o 23 A mnpu UCHBITATENFHOM HAIPSHKEHUU
709 UH. it i,
or 0 mo 40 A mnpu UCHBITATENFHOM HAIPSHKEHUU
40 %
3HayeHUe NHMKOBOIO HArpy304HOIO TOKa (mmokKa
KPamKoepemMenno20 KOPOmKO20 3aMblKanUA). ... ...

TTonoXUTEeIpHBIA W OTPHIATEIBHBIN BBEIOPOC TIPH
CTYNIEHYaTOM HM3MEHEHHH HAIpPsDKEHUS Ha BBIXOJIE
UTI" u conporupnenuun Harpy3ku 100 OM ...............

Bpemst Hapactanus (u cmaga) CTyIEHYaToro M3Me-
HEHUs HampsbkeHus Ha Bbixoje UIT mpu compoTus-
seHud Harpy3ku 100 OM .........oooviiiiiiiiii,
®Da30BBIi CIBHT (IIPH HEOOXOIUMOCTH) .....vveeen. ..
[orpemHocTs ycTaHOBKK (Da3bl CTYMEHYATOTO H3-
MCHCHUA HANPSKCHHUA IO OTHOUICHHUIO K (1)336
HaIIpsKCHUA QJICKTPOIIUTAHUSA

Ilepuoo noemopenua OunamuuecKux UIMeHeHUl
HANPANCEHUI «ouvvnnrneineineieinecnscnrenecscneenscnson

Menee 5 %
Menee 7 %
Menee 10 %

He menee 400 A pyn HOMHHATILHOM HANPSDKEHAN Ha
Beixoae UI'

Menee 5 % BeIMUMHBI CTYIICHYATOTO HU3MCHCHUA
HaIMpsAKCHUA

Ot 1 ;10 5 MKc
Ot 0 mo 360 rpan

Menee + 10 rpan.

Om 1 oo 20c

Jna ucnoeimanuit TC ¢ HOMuUHAIbHBIM ROMPEDIAEMBIM MOKOM 00 8 A (8 00HOoIl ¢haze) donycKkaemca
npumenenue UI' /IUH co cnedyromumu xapaKkmepucmukamu, OmMindaiouumuca om xXapaKxmepucmux
HT /THH c nazpy3zounoii cnocoonocmuto 16 A (6 00noii paze):

Hazpy304Has CROCOOHOCHID ........cucuvuvunneinvnrnenennnn

OmKioneHue HANPA}CeHUs NPU UIMEHEHUU HAaAZpy3Ku
Ha ébIX00e 2enepamopa:

om 0 00 8 A npu HOMUHATLHOM HANPANCEHUU DPACHOM
3] SOt
om 0 0o 11,5 A npu ucnvtmamenbHOM HARPAHCEHUU
70 %
om 0 0o 20 A npu ucnvimamenbHoM HANPAINCEHUU
40 %
3Hauenue nuUK06020 HAZPY304HO20 MOKa (MOKa Kpam-
KOGPEMEHHO20 KOPOMKO20 3AMBIKAHUSM) . euvvveveernenennnns

6.1.2 Xapaxmepucmuxu HI ITHH

Bbix00H0€ HANPANCEHUE «..ooouueiinniiiiniiinniiiniiiinneinnns
Hazpy30uHan CNOCOOHOCHLD «....ceuueeiiniiiiniiiinieinnennnn

8 A (cpeonexsadpamuueckoe 3nauenue) 6 00HOU (haze
npu Homunanvhom nanpsycenuu Un paenom 220 B.
HT oondicen evroepircusamov mok 11,5 A npu ucnvima-
menvhom nanpaxcenuu 70 % Un u 20 A npu ucnvima-
menvhom nanpaxycenuu 40 % Un onsa onumenvnocmu
005 c

Menee 5 %
Menee 7 %
Menee 10 %

He menee 200 A npu HOMUHAIbHOM HARPANCEHUU HA
ebixooe HI

B coomeemcmeuu c maoauyeii 3

16 A (cpeonexeadpamuueckoe 3nauenue) 6 00Hou haze
npu nomunanvhom nanpsycenuu Un paenom 220 B.
HT oonxncen evroeprcusamv mox 40 A npu ucnoima-
menvnom nanpaycenuu 40 % Un ons onumenvnocmu
005 c
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OmKnonenue HANPAINCEHUs NPU UIMEHEHUU HAZPY3KU:
om 0 00 16 A npu HOMUHATBHOM HARPAICEHUU PACGHOM

1 Menee 5 %

om 0 0o 40 A npu ucnvimamenbHOM HANPAIHCCHUU

O O Menee 10 %

Bpemennvie xapaxmepucmuxu HI ITHH .................. B coomeemcmeuu c maodauyen 3

Jna ucnoimanuit TC ¢ HoMunanbHbIM ROmMPedaAEMbIM MOKOM 00 8 A (6 00HOIl haze) donyckaemca
npumenenue HI' ITHH co cnedyrwouwjumu XapaKmepucmukamu, omaudaouumMuca om XapaKxmepucmux
HUT ITHH c nazpy3zounoi cnocoonocmoio 16 A (6 oonoii paze):

Hazpy30unan cHOCOOHOCHID ......c.uevnneinneiineinnnnnn 8 A (cpeonexeadopamuueckoe 3nauenue) 6 00HOIU
¢asze npu nomunanvnom nanpaxcenuu Un pasnom
220 B. HT oomcen evroepocuseams moxk 20 A npu
ucnvimamenvuom Hanpsycenuu 40 % Un  onan
onumenvHocmu 00 5 ¢

Omgknonenue HANPAdNCEHUA NPU  U3MEHEHUU

Hazpy3Ku:

om 0 00 8 A npu HOMUHANLHOM HARPANCEHUU

PABHOM 220 B o.ccouevnvvniiniiniiiiiiiiiiniiiiiiiiiieniann Menee 5 %

om 0 00 20 A npu ucnvimamenvHoM HANPAIHCEHUU

O I N Menee 10 %

6.1.3 IlpoBepka xapaktepuctuk WI' JIMH u UI [TMH

[Tpu mposepke xapakrepuctuk WUI' JIUH u UI' [IMH gomxHbl OBITH U3MEPEHBI HX
napameTpsl, mpuBeaeHHbIE B 0.1.1 1 6.1.2.

Iuxoewuit nazpyszounviii moxk HI /IHH onpedensaemca nenocpeocmeeHHbIM uUme-
DPeHuem moka 6 pexycume KpamkoEPeMEeHHO020 KOPOMKO20 3AMbIKAHUA HAZPY3KU JUOO
uzMepeHuem 6vlx00H020 noano2o conpomuenenua Ul IUH 6o epemennom ouanazone
om 1 00 5 mkc. Ilpumep 603morcHoll cxemwvl nposepku nuxkoeozo moxa UI' J/[HH npu-
6edeH 6 npunodxcenuu B.

IIpn mcneitannax nonyckaercss npumensats WMIT JIMH, 3HaueHne nukoBOro Harpy-
304YHOTO TOKAa KOTOPOTI'O MEHbIIE yCTAHOBJIEHHOrO 3HaueHus (400 A). Ilpu stom m3smepsie-
MBIN MMUKOBBIM MOTPEOIIeMBI TOK HCIBITYyeMOro TexHuueckoro cpeactsa (MTC) momken
obITb MeHee 70 % OT MakCMMaJIbHOTO MUKOBOTO Harpy3zouoro toka UI', koToperit onpene-
JSI0T cornacHo npuioxkenuto B. TlukoBeril notpedasemsiii Tok UTC nomken ObITh u3Me-
pEH KaK IpH MEePBOHAYAILHOM BKJIIOYEHHH, TaK M MOCIE MATUCEKYHIHOTO BBIKJIIOUEHUS,
UCIIONB3YS MPOLIEAYPY, ONMMCAHHYIO B IPUIIOKEHUU B.

Xapaktepuctuku nepeximoueHuss UI' JIMH momkHBI ObITH M3MEPEHBI IPU HArpy3Ke
100 OM c COOTBETCTBYIOIIEH pacCEUBAEMON MOIIHOCTBIO.

Bpewms HapacTanus U criaja, a TakKe MOJIOKUTEIBHBIN M OTPHUIIATEILHBIN BBIOPOCHI
JIOJKHBI OBITH OIpeieTIEHbI MPU BKIIIOUEHUHU Kak npu ga3zoBoMm yrie 90 rpaa, Tak u npu da-
3o0BoMm yruie 270 rpaxa, ot 0 1o 100 % Un u ot 100 10 0 % Un.

ITpoBepka dazoBoro capura npouspoautcs ot 0 g0 360 rpaax ¢ TUCKPETHOCTBIO 45
rpan npu nepexmodeHnu ot 0 go 100 %, ot 100 go 0 %, ot 100 mo 70 %, ot 70 no
100 %, ot 100 mo 40 % u ot 40 mo 100 % HOMHUHAIBHOrO HAMPSKEHUS AIEKTPOIUTA-
HUSL.

HI' /THH u UI' ITHH o001stcubt 6bims ammecmosanvt no I'OCT P 8.568.

6.2 HMcTO4YHMK 3JIEKTPONUTAHUS

YacToTa MCOBITATENILHOIO HANPSDKEHUS! JOJKHA HaXOOUThCA B mpenenax + 2 % or-
HOCHUTEJIbHO HOMUHAJIBHON YaCTOThI CETH AJIEKTPOIUTAHUSA.
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7 PaGodee MecTO A1) MCIBITAHUI

Ucnbitanue nomkao npooauthesa ¢ UTC, noakmouenusim k TN JIMH npu nomoru
Ka0eJs SIEeKTPONUTAHUS MUHUMAIIbHOM JJIMHBI, YCTAHOBJIEHHON B TEXHUYECKON JOKYMEH-
taiuu Ha WUTC. Ecnu anvHa kaGenst He YCTAHOBJIEHA B TEXHHYECKOW JOKYMEHTAIlMM Ha
NTC, npuMeHsIIoT BO3MOXHO 00Jiee KOpOTKHi, moaxoastimuii s npumenenust UTC.

WcnpiTarensHoe 000py10BaHUE ISl IBYX BUIOB BO3/IEHCTBUNA, OMMMCAHHBIX B HACTO-
AIIEM CTaHIapTe, TOJKHO 00eCTIeunBaTh:

- TPOBAJIbI, IPEPHIBAHUS U @bIOPOCH! HATIPSHKEHUS;

- TIOCTEIICHHBIE H3MEHEHHS OT HOMHHAJIBHOIO HAINPSIKEHUS J0 HU3MEHSEMOTO

HanpspKeHus (HeoOs3aTeNIbHOE HCTIBITAHUE).

CxeMbl UCIIBITAHUI TPUBEEHBI B IPUIOKEHUH b.

Ha pucynke b.la nmoka3zana cxema TreHepaluuu MPOBAJIOB, IPEPHIBAHUM, 6b10POCOE
HANpPSDKEHUS C UCIIOJIb30BAHUEM PETyIUpPYEMbIX TpaHC(OpMATOpOB U nepekmtovareneil. Ha
pucynke b.10 mokasaHa cxema ¢ HCIOJIB30BAHHUEM I'€HEPATOpa M YCHIHUTENS MOLIHOCTH
JUIsl UCTIBITAHWM NIPU BO3JEHCTBUM NPOBAJIOB, IPEPHIBAHUN U 6b10P0CO6 HATIPSHKEHUS U T10-
CTETICHHBIX U3MEHEHHUI HANPSKCHUS.

Ha pucynke b.2 npuBeneHa cxema TOJBKO AJIs T€HEPALUU TOCTETIEHHBIX U3MEHEHUN
HANPSDKEHUS ¢ UCIOJIb30BAHUEM PETYIMPYEMOro TpaHchopmaropa.

8 MeToabl ucnIbLITAHUI

[Ipexne, uem HauaTh ucnbiTanue TC, MO0MKHA OBITH MOJATOTOBIIEHA MPOTPAMMa HC-
IIBITAHUM.
PexkomenyeTtcst, 4TOOBI MporpaMma MCIbITAHUHN BKIIOYAa CIEAYIOINE TyHKTHI:
- obo3nauenue UTC,
- uHoOpMaIHs 110 BO3MOXHBIM COEAMHEHUSAM (pa3beMbl, KIEMMBI U T. J.) U COOT-
BETCTBYIOIIUM KaOessiM U nepuepuitHbIM yCTPONCTBAM;
- BXOJHOM HOPT JIEKTPONUTAHUS 000PYI0OBAHUS;
- koHpurypauus UTC;
- CTeNEHHU )KECTKOCTH U KPUTEPUH KauecTBa (PYyHKIIMOHUPOBAHMS, IPUBEICHHBIC B
CTaHaapTe U/WiM B TEXHUYECKOW JIOKYMEHTAIIHY;
- NPUHUUN AEUCTBUS 000PYIOBaHUS;
- omucaHue pabovyero MecTa JUIsl UCIIBITaHU.
Ecnu mpu uchbITaHUSAX HEBO3MOXKHO O0ECHEUMTh pealbHble HCTOYHUKU PabOdnXx
curnanos s UTC, To nonyckaercs NMPpUMEHEHUE UMUTATOPOB CUTHAJIOB.
JIJis KaXkJI0To MCHBITaHUS JI000€ YXYAIICHUE TOJKHO perucTpupoBarbes. JlomkHa
ObITH OOecrieueHa BO3MOXKHOCTh KOHTposmpoBath coctosinue MTC Bo Bpems u mocie uc-
neiTanuid. [locie Kaxaoro BUa MCMBITAaHUHM CleAyeT OCYIIECTBISATh MOJHBINA (PYHKIHO-
HaJbHBIA KOHTPOJIb pabotocriocooHoctu UTC.
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8.1 VYcnoBus UCIBITAaHUI B UCIIBITATENIbHOM J1abopaTopun
8.1.1 Kiumatuueckue ycJIOBHS

WcnpiTanus TPOBOAAT NMPHU HOPMAIBHBIX KIMMATHYECKUX YCIOBHUSIX B COOTBETCTBUHU
c I'OCT 15150-69:

- Temmeparype okpyxaromeii cpeast (25 + 10) °C;

- OTHOCHTEIIbHOH BIaXHOCTH Bo3ayxa 45 - 80 %;

- armocdepnom nasineanu 84,0 — 106,7 klla (630 — 800 mm pm.cm.),
ecu uHvle mpedosanus He ycmaroenensl 6 cmanoapmax na TC konkpemnozo euoa.

8.1.2 DnexkrpoMarHuTHas OOCTaHOBKA
DneKTpoMarHuTHasi 0OCTaHOBKA B MCIBITATEIBHON JIa0OpaTOpUU HE JOJKHA OKa3bl-
BaTh BIIUSIHUE HA PE3YJIbTaThl UCTIHITAHUM.

8.2 IIpoBeneHue UCTIBITAHUI

Bo Bpems npoBefeHMs UCTIBITAHUIN HANpSKEHUE 3JEKTPONUTAHUS YCTAHABIMUBAIOT C
TO4YHOCTBIO 2 %. KoHTponb ycTaHOBKHM (pa3bl JOKEH OCYIIECTBISATHCA C TOUHOCTHIO + 10
rpa.

8.2.1 IIpoBamnbl, npepbIBaHUS U 6b1OPOCH! HANIPSIKCHUS

NTC nomxHO ObITh MOJBEPIHYTO UCHBITAHUSAM Ha Ka)KJOW BbIOpaHHON KOMOMHAIIMU
UCIIBITATEIbHOTO HAIPSKEHHUS U JUIMTENBHOCTH B IMOCIEAOBATEIBLHOCTH MO TPHU IIPOBa-
na/npepbiBanus/ébiopoca ¢ nHTepBanaMu He MeHee 10 ¢ (MeXIy KaXKIbIM UCIBITATSIIbHBIM
Bo3zeiicTBueM). CreyeT UCTIBITaTh KaXAYI0 MPE/ICTABICHHYIO Ha UCIBITAHUS KOH(MUTypa-
muro UTC.

CkaukooOpa3Hble U3MEHEHUS! HANPSDKEHUS IEKTPONUTAHUS JOKHBI MPOUCXOIUTH
IpU MEepexo/ie HAIPSHKEHUS Yepe3 HYJIb 3a UCKIIIOYEHUEM CllydaeB, KOTrJla B CTaHJapTax Ha
TC xoHKpeTHOro THNa yka3aH (a3oBbli yroiy mpepbiBaHus, BbIOMpaeMblil U3 pana: 45, 90,
135, 180, 225, 270, 315 rpan B kaxa0i ¢ase.

Jlns Tpexda3HbIX CHCTEM HCHBITAaHUS MPOBOIAT MoodepenHo (asza 3a daszoit. B oT-
JENbHBIX CITyYasiX MpU yCTaHOBJIEHUH TpeOoBaHUi B cTaHAapTax Ha TC KOHKpETHOrO TUIa
UCTIBITAHHSI MIPOBOJAT B TpeX (a3zax OJHOBpPEMEHHO. B ciyuyae onHOBpeMEHHOro BO3CHi-
CTBHSI IPOBAJIOB, 6b1OPOCOE VIV TIPEPHIBAHUI HANIPSDKEHUS B TpeX (a3ax yclIoBHE Mepexo/ia
HaANpPsDKEHUS Yyepes3 HyJIb JIOJKHO OCYILIECTBIIATHCS TOJIBKO B OAHOM (haze.

8.2.2 TlocreneHHble U3MEHEHUS HAIPSKEHUS

NTC ucnbIThIBaeTCSA HAa KaXXJOM YCTaHOBJIEHHOM HCIBITATEIbHOM YPOBHE HampsiKe-
HUs Tpu pa3a ¢ uaTepBagom 10 ¢ s tunoBoit koupurypamuun UTC.

9 Pe3yabTaThl HCIBITAHUNA M MIPOTOKOJI MCIIBITAHU

B nacrosiem paznene npuBeICHb YKa3aHUS MO OLEHKE PE3YyJbTaTOB UCIBITAHUN U
0OPMIICHHUIO TTPOTOKOJIA TIO 3TUM HCTIBITAHHSIM.
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MHoXkecTBO U pa3HOOOpa3zre 00OPYIOBaHUS U CUCTEM, MOMJICKAIIUX HCIBITAHUSIM,
JICNAIOT TPYTHOW 3a7]ady YCTaHOBJICHHUS CIMHOM OIIEHKH WX PEaKIMU Ha BO3JCHCTBHE MPO-
BaJIOB, TIPEPHIBAHUI, 6b10POCOE HATIPSDKEHUS M MIOCTETICHHBIX H3MCHCHUN HATIPSDKCHHSL.

Pe3ynbpTaThl MCTIBITAHUN JOKHBI OBITH KIACCU(HUITUPOBAHBI HA OCHOBE CIIEAYIOIINX
Kpumepuee kauecmea yynkyuonuposanus UTC (ecnu wHBIC TpeOOBaHUS HE YyCTaHOB-
JeHbl B cranaapTax Ha TC KOHKPETHOTO THTIA).

- A - HOpMasbHOE (YHKIMOHHPOBAHUE B COOTBETCTBUU C YCTAHOBJIEHHBIMH TpeOO-
BaHUSIMH.

- B - BpemenHoe yxy/uieHue win notepst pyHKIUU WK padOTOCIOCOOHOCTH € caMo-
BOCCTAHOBJICHUEM.

- C - BpeMeHHOE yXy[ALIeHUE WIN NoTeps QYyHKIMU WIK paboTOCIIOCOOHOCTH, KOTO-
pble TpeOYIOT BMEIIATEIbCTBA ONlepaTOpa WM Mepe3anycka CUCTEMBI.

- D - yxynmenue wnu noreps QyHKUHUU, KOTOpask HE MOKET ObITh BOCCTAHOBJIEHA
13-3a IOBPEXACHUS 000py10BaHUs (KOMIIOHEHTOB) WJIM MPOrPAMMHOTO 00eCTieUeHHsT JTHO0
HOTEPH JaHHBIX.

NTC He M0mKHO CTAaHOBUTHCS OMACHBIM WJIM HEHAJEKHBIM B PE3yJbTaTe MPOBEIE-
HUS WCIBITAHUN, YCTAHOBJIEHHBIX HACTOSAILIUM CTaHIaPTOM.

[Ipu npueMOUYHBIX UCTIBITAHUSX MPaBUJIa OIEHKU PE3yJIbTAaTOB JOJIKHBI OBITH yKa3a-
HbI B cTanaapTax Ha TC KOHKpETHOTO THIA.

Kaxk npaBuiio, pe3ynbpTaThl HCIIBITAHUN CYUTAIOTCS NOJIOKUTENbHBIMY, eciau UTC co-
XpaHseT MOMEX0YyCTOMYHBOCTD C 33/IaHHBIM KauecTBOM (YHKIIMOHHUPOBAHUS B TEUCHUE BCE-
ro mepuoja Bo3AecTBUs noMex, a nocie ucnbitanuii UTC cooTBeTCTBYET (PyHKIIMOHATb-
HBIM TpeOOBaHUAM, YCTAHOBJICHHBIM B TEXHHYECKOM TOKYMEHTAIIUH.

B Texunueckoit nokymentanuu Ha UTC moryT ObITh yKa3aHbl HApyIICHUS (yHKIIH-
OHUPOBAHMS MPU BO3JICUCTBUIX TOMEX, KOTOPHIE paCCMAaTPUBAOTCS KaK HE3HAYUTEIIbHBIE U
JIOITyCTHMBIE.

[IpoTOKOJI WMCNBITAHUN JTOJKEH BKIIIOYATHh YCJIOBHS MPOBEJICHUS MCIBITAHUN U pe-
3yJbTAThl UCTIBITAHUM.
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AMAAANAARATLL
AT

[Ipumeuanne — IIpoBan HanpsKeHWS HAUMHAECTCS IIPU MEPEXOAE Yepe3 HyJIb U IMPo-
nojpkaercs B TedeHue 10 nepuoros

Pucynok 1 - Jlunamuueckue uzmenenusn nanpaxcenus (npoeavt)

U 4

um%UH--"\\\\\\L //////"“ -
40% U~ - \ / '
o% Un T ) t ] | T >

1 1 1 1 {
t(c)

IIpumeuanue - HanpsixkeHne u3MeHseTCs IIaBHO

PI/ICYHOK 2 - TlocTenennble U3MEHECHUS HaIps>KCHUA
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[Tpunoxenne A
(uHpOpMaLMOHHOE)

CBe)IeHI/Iﬂ 0 mapamMeTpax npoBajioB l'lpepLIBaHI/lﬁ HaNPHAKCHUA B 3JICKTPU1C-
CKHX CeTHAX

B Tabmuue A.l mpuBeneHbl pe3yibTaThl UCCIEIOBAHUNA IPOBAJIOB U IpPEpPBhIBAHUMN
HaNpPSDKEHUs B DJIEKTPUYECKUX CETSIX, UX aMIUIMTYABI, JJINTEIBHOCTU U YacTOThl BO3HHUK-
HOBEHHU.

HccnenoBanus OrpaHMYMBAINCHh HAapYLICHUSMH, BBI3BAaHHBIMUA OTKAa3aMU WJIM OIle-
palnysIMM MEPEKIIIOUSHHS B CUCTEMAaX 3JIEKTPOCHA0KEHHs 001ero Ha3HaueHusl.

CaeneHus, npuBeeHHbIE B Tabnuie A.l, ydUTBIBaIOT IPU BIOOPE CTENEHH KECTKO-
ctu ucneitanuii TC. [lpu 3TOM HEOOXOAMMO YYHUTHIBATH MOCIEICTBUS HAPYIIEHUS (PYHK-
nuonupoBanus TC.

Tabmuma A.1
AMIUTATY/a TIPOBAJIOB, KonnyecTBo nmpoBaioB, mpepeIBaHU B T
IIPH JUTUTEITLHOCTH
% Un Ot 10 no ot 100 mo ot 500 mc 1o or 1 1o
< 100 mc <500 mc <lc <3¢
Ot 10 go 30 61 66 12 6
Ot 30 10 60 8 36 4 1
Ot 60 o 100 2 17 3 2
100 0 12 24 5
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[Ipunoxenue b
(mHMOpPMAITMOHHOE)

HUcnbiTaTesbHOE 000pyA0BaHUE
[IpuMeps! UCTIBITATENIBHBIX TEHEPATOPOB U O00PYIOBAHUS

Ha pucynkax b.1a u b.16 npuBeneHsl npuMepsl cXeM AJii MOACIUPOBAHUS TOa4H
AIIEKTPONTUTAHHUS.

[IpepriBaHusi U MOCTENIEHHBIE U3MEHEHUSI HAMPSKEHUS MOTYT OBITh CO3JaHBI C HC-
MOJIb30BAHUEM JBYX TPAHC(POPMATOPOB C U3MEHSEMBIM BBIXOJIHBIM HaIpsKEHUEM (PHUCY-
HOK b.1a)

Pa3mbikanne oOoux mepekitoyaTenel OJHOBPEMEHHO MPEPHIBAET MOAAYY SJIEKTPO-
nuTaHus. [{IuTenbHOCTh MpEephIBaHUS MOXET OBITH MpEeaBapUTENIbHO 3a7aHa. [IpoBanbl u
6b10pOCHl  HATIPSDKEHUS] UMUTUPYIOT TIONIEPEMEHHBIM OTKIIIOUEHHEM Tepexiodareneii 1 u
2. OTH ABa MEpeKI0YaTelNss HUKOTa HE 3aMbIKAIOTCS B OJJHO M TO ke BpeMs. [lomkHa ObITh
MpeayCMOTPEHA BO3MOKHOCTh BKJIFOYATh U OTKIIIOYATh MEPEKITI0UATENN MIPU Pa3HBIX 3HaUe-
HusX (pazoBoro yria. CoBpeMEHHBIE MOIYIPOBOIHUKOBLIE MPUOOPHI YAOBIETBOPSIOT 3TUM
TpeOOBaHUsIM, TOTJa KaK TUPUCTOPHI M TPUAKCHI, UCIIOIb3yEeMble B MPOILIOM, MOTJIA OT-
KpBIBaThCS TOJIBKO BO BpEMS MEPEX0/ia Yepe3 Hyllb, a CIEJ0BAaTEeIbHO, HEKOPPEKTHO MOjIe-
JUPYIOT peaIbHYIO CUTYallli0. BBIX0IHOE HANpsDKEHUE PEryIUpyeMbIX TpaHC(hHOpMaTOpOB
MO3KET OBITh MOAPETYIUPOBAHO BPYUHYIO MM aBTOMAaTUYECKU C MOMOIIBIO 3JIEKTPOIBHUT a-
TeJsl.

Bmecto perynnpyembix TpaHc(OpMAaTOpPOB U MEpEKIOYaTeNed MOTYT HCIOJb30-
BaThbCsl TEHEPATOPhl FAPMOHUYECKUX CUTHAJIOB M YCWIMUTEINW MOUIHOCTH (CM. PUCYHOK
b.16). OTa cxema Taxke Mo3BosIeT UCTIBITHIBaTh TC MpU U3BMEHEHUH YacTOThI U TAPMOHHU-
YECKOr'0 COCTaBa UCIBITATEIIbHOTO HANIPSHKEHUS.
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Perynupyembrii
TpaHcdopmartop 1
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! ! Ocuiorpad
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' Peryaupyemblii !
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Pucynok b.la - Cxema ycTpolcTBa Uil MCHBITAHUN NPHU BO3ACHCTBHU ITPOBAJIOB,
IIPEPBIBAHUM, 6b10P0CO6 1 TIOCTETICHHBIX U3MECHEHUN HANPSDKEHUS C UCIOJIB30BAHUEM pe-
T'YIHPYEMBIX TpaHC(HOPMATOPOB U MepeKIovaTesnei

Yerpoiicteo

Paza O+
YpaBJieHHs
1 )

[}
§
|
|
1
]
1
1
Cetp |
|
§
1
i
1
]
i
|

ICKTPONHTAHHA HenbITaTebHbi Yenaurean

remeparop MOIIHOCTH

UTC Ocumorpag

HeiiTpans 0—1—

Pucynok b.16 - Cxema yctpoiicTBa Jisi UCTIBITAHUM MPU BO3JEWCTBUM MPOBAJIOB,
IPEpPBIBAaHUM, 6610POCO6 W TIOCTEIIEHHBIX U3MEHEHUI HAIPSHKEHMS C UCIIOJIb30BAaHUEM yCH-
JIUTEIIA MOIIHOCTHU
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Pucynok b.2 - Cxema ycTpoiicTBa AJisl UCTIBITAHUW TIPU BO3JAEHCTBUH MOCTENEHHBIX
WU3MEHEHUN HaIPSKECHUS
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[Ipunoxenue B
(uHpOpMaMOHHOE)

IHosicHeHHUd K cXeMe UCTIBITAHUN
B.1 Harpy3ounas cnocoonocts UI' mo nmkoBomMy TOKY

IIpumep cxemsl miisg n3mepenus nukosoro toka HMIT mpuBenen Ha pucynke B.l.
Hcnonp30BaHue BBIIPSIMUTEIBHOIO MOCTA JIENAET HEOOs3aTeNbHBIM U3MEHEHUE MOJSPHO-
CTH BBITIPSIMUTENS JJIs1 UCTIBITaHUH 1ipu GazoBom yrie 270 rpax mo cpaBHeHHo ¢ 90 rpan.
3HaueHue TOKa B MPOBOJAX JJIEKTPOMHUTAHHUS MOCTOBOTO BBIIPSIMUTENS JOKHO OBIThH IO
KpaiiHeil Mepe BABoe Oosbllie Harpy3ouHoi crnocoOHoctd UMI' mo mukoBOMYy TOKY, YTOOBI
00ecreynTh COOTBETCTBYIOIIMM 3anac HaIeXXHOCTH (PYHKIIMOHUPOBAHUS.

DnexkTponuTudeckuit kouaeHcarop 1700 Mmx® goipkeH uMeth gonyck + 20 %. XKena-
TeJIbHO, YTOOBI OH MMeEJ 3HaueHue HampspkeHus Ha 15 — 20 % Bbllle, yeM HOMUHAIbHBIN
MUK HANPSDKEHUS B MUTAIOIIUX MTpoBoAax, T. €. 400 B mis nuranus 220 B — 240 B. On Tak-
K€ JIOJDKEH BBIJEPKMBATh MUKOBBIA TOK, MPEBBIIIAIONINI, 110 KpaliHEed Mepe, BABOE MHUKO-
BbIii Tok UI', uToObl 0OeceunTh HEOOXOAMMYIO HaJEKHOCTh (PyHKIIMOHUpOBaHUS. KoH-
JIEHCATOP AOJDKEH UMETh, 10 BO3MOKHOCTH, HU3KO€ DKBUBAJIECHTHOE IOCIEA0BATEIBHOE CO-
npotuBieHue kak Ha yactore 100 ['m, Tak u Ha yactore 20 k['1, He mpeBhILIatOLIEe HA 00e-
ux yactotax 0,1 Om.

[TockoybKy MCHIBITAHHE JOJIKHO OBITH OCYLIECTBJIEHO C pa3psIHBIM KOHJEHCATOPOM
1700 Mx®, cienyeT mapaielbHO C HUM MOACOCAUHHUTH PE3UCTOP, MPUUYEM WHTEpPBAI Bpe-
MEHU MEXIY UCIBITAHUAMH JOJDKEH B HECKOJBKO Pa3 MPEBBINIATH MOCTOSIHHYIO BPEMEHU
RC. C pesucropom 10000 Om noctostnaast Bpemenu RC coctasmisieT 17 ¢, Tak 4To cienyeT
UCIOJIb30BaTh UHTEpBaI OT 1,5 10 2 MuH Mexay ucnbiTaHusMu. Korna xenarensHel Oolee
KOPOTKHE BPEMEHHBIEC HHTEPBAJIbI, CJIEYET IPUMEHATh HU3KOOMHBIE pe3ncTopsl 100 Om.

TOKOCBEMHUK JIOJDKEH BBIICPKUBATH IOJHBIA MMKOBBIM TOK M'€HEPATOpPA B TECUECHUE
OJIHOM YeTBepTH 1HKIa 0e3 HACHIIICHHUS.

HcnbiTanusa 10mKHBI MPOBOJIUTHCS MOCPEACTBOM nepekiatodyeHus Boixogqa MIT ot 0
1o 100 % dda3oBoro Hanpspkenust npu (azoBbix yrmax 90 u 270 rpan, 4ToObl 00€CTIeunTh
U3MEpEeHUE ITMKOBOIO TOKa il 00€UX MOJISIPHOCTEH.

/Jlonyckaemca ucnonv3oganue Opyux cnocovoe usmepenus nukoeozo moxka HI'.

B.2 TpedoBanusi k nukoBoMy norpedasemomy Toky UTC

Korga narpysounas criocoonocts MI' mo mukoBoMy moTpeOasieMOMy TOKY COOTBET-
CTBYET YCTaHOBJICHHOMY B HACTOSILEM CTaHIapTe 3HAYCHHUIO, HET HEOOXOJUMOCTH HU3Me-
pATh NUKOBBIM noTpebnsiemslid Tok UTC.

I'eneparop ¢ NMKOBBIM HAarpy304HbIM TOKOM MeHbIIe 400 A MOKET UCII0JIb30BAThCS
IPU UCIBITAHUSIX, €CIM MHKOBBIA motpebnsgemblii Tok WTC MmeHblie, yeM Harpy3ouyHas
cnocoOHocts UI" mo mukoBomy ToKy. Cxema, mpuBeneHHas Ha pucyHke B.2, mokas3biBaeT
npuMep u3MepeHusi nukoBoro norpedisemoro toka UTC.
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Cxema HCIoNb3yeT TOT KE CaMblil TOKOChEMHHK, YTO U CXEMa, IPUBEJICHHAs Ha pPU-
cynke B.1.

Jlonyckaemca ucnonv3oeanue Opy2ux cnocod06 uzmepenus nUK08020 nompeons-
emoz2o moxa UTC.

OCyIIecTBISAIOTCA YETBIPE HUCIBITAHUS MHUKOBOTO IMOTPEOISIEMOr0 TOKA B PEXHUME
MIPEPBIBAHUS IIPHU MOJIOKUTEIBHON U OTPULIATEIbHON MOJISIPHOCTHU:

a) DJIEKTPONMTAHUE BBIKIIOYEHO B TEUEHHUE HE MEHEEe 5 MHH; MOcje BKIIOYEHUS
AJIIEKTPONUTAHUS U3MEPSIOT MUKOBBIM TOK mpu (azoBom yriae 90 rpan;

0) nmoBTopsitoT a) mipu dazoBom yrie 270 rpan;

B) DJIGKTPONUTAHHE BKJIIOUEHO B TEUYCHHE He MeHee | MUH; BBIKIIOYAIOT €ro Ha
5 ¢; mociie MOBTOPHOTO BKJIIOYEHHS AJIEKTPOIUTAHUS U3MEPSIOT TUKOBBIM TOK Tpu (a3o-
BoM yrie 90 rpan;

T') MOBTOPSIIOT B) mpH (hazoBom yriae 270 rpa.

UI' ¢ ymeHbIIIEHHON HArpy304HON CIIOCOOHOCTBIO MO MUKOBOMY TOKY MOKET OBIThH
WCITOJIB30BaH, €CIIN NpU UcnbITaHUA KOHKpeTHOTO UTC ero n3aMepeHHbIN MUKOBBIN TOK I10-
Tpebsienus He npeBwimaer 70 % OT MUKOBOTO HArPY30YHOTO TOKa Mcmoias3yemoro UI.

B.3 XapaKTepl/ICTI/lKI/I TOKOCBEMHUKA JIA ONPEACICHUS MUKOBBIX TOKOB

BrixoiHOE HaTpsiKeHHE MPU Harpys3Kke

SO OM cii He menee 0,01 B/1 A
TTHKOBBIM TOK .'uuveeeeiniiieeiiiiieeeaiieeennnnn He menee 1000 A
[TorpemrHOCT, W3MEpPEHUsT IMUKOBOTO TOKa

(ITUTETLHOCTD UMITYJTBCA 3 MC) ....vveeen... +10%
CpenHekBaapaTHYeCKoe 3HaYeHue Toka ...... He menee 50 A
Bpems HapacTaHust/cafa .............oooueenne. He 6osee 500 HC
['paHnIIa MOJOCHI MPONYCKAaHUS Ha YPOBHE

3B He 6onee 10 I'iy
BXOJTHOE CONIPOTUBIICHUE ....o'vvvveeennnannne. He 6onee 0,001 Om
KOHCTPYKIHS o, TopounnanbHas
0102111707811 €0 (o1 y | R He menee 5 cm
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K ocunanorpadgy

" Ny Mca

|
=

B — BoinpsimutenbHbiii MOCT; T — TOKOCBEMHHK € BBIXOJIOM Ha ocuuiuiorpad; C —
AIIEKTPONIUTHYECKUN KoHJIeHcaTOop eMKocThio 1700 Mx® + 20 %; R — pesuctop He Goiee
10000 Om u me menee 100 Om.

Pucynok B.1 - Cxema uzmepenust Harpy304Hoii cnocoOnoct MI' o muKoBOMY TOKY

+» K ocnmnorpadgy

T

N

N

ur - ATC

Pucynok B.2 - Cxema onpeznenenust nukoBoro norpeodisemoro toka UTC
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Ilpunooswcenue I’
(cnpasounoe)

bubnuozpagua

/ 1 ] Pq 50 - 713 — 92 Coemecmumocms mMeXHUUECKUX CPeOCHE
INEKMPOMAZHUMHAA. DIeKMPOMACHUMHAA o0Ocmanoeka. Buovl Huszkouacmommwvix
KOHOYKMUBHBIX NOMEX U CUZHAI08, NEPEOAsaAeMblX NO CUIOBLIM JTUHUAM, 6 CUCHIEMAX
INEKMPOCHADIHCEHUS 00ULe20 HAZHAYCHUS.

/ 2 | P 50 - 714 -92 Coemecmumocms mexXHUYECKUX CPeOCcme
INEKMPOMAZHUMHAA. DJIEKMPOMACHUMHAA 00CMAHOBKA. YPOBHU 3J1eKMPOMAZHUMHOU
COBMECMUMOCIMU 6 HU3KOGOJbMHBIX CUCHEMAX  IIeKMPOCHAOMCeHUs  o0uezo
HA3HAYEHUA 6 UACMU HU3KOUACMOMHBIX KOHOYKMUBHBIX NOMEX U CUZHAN08,
nepeoasaemuvix no CU08bIM JTUHUAM.
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YIAK 621.396/. 397. 001. 4: 006. 354  OKC 33.100 OKCTY 0020 302

KiroueBrle cioBa: QJICKTPOMAruuTHasA COBMCCTUMOCTb, TCXHHUYCCKHUC CPCACTBA, NU-
HaAaMHUUYCCKUC M3MCHCHUA HAIIPSKCHHUA CCTH JJICKTPOIIMTAHUSA; IIPOBAJIbl, IIPCpPbIBA-
HHA, BBI6pOCBI N IIOCTCIICHHBIC M3MCHCHUS HAITPSKCHUA, YCTOﬁqHBOCTB K 3JICKTPO-
MAardmMTHBIM IIOMECXaM, Tp€6OBaHI/I$I; METOAbI HUCIIBITAHUHN
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