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BeeneHue

Crannapr M3K 61000-4-11—-94 gsiaercs yacteio ctaHaapToB MOK cepnu 61000 «DnexTpoMariuTHas
COBMECTUMOCTb» COITIACHO CJIEAYIONIEH CTPYKTYpE:
Yactb 1 OCcHOBHI

Ob11ee paccMoTpeHne (BBeNeHUE, (PyHIaMeHTaJIbHbIE€ IIPUHIIMIILI)

OnpeneneHusa, TEPMHUHOJIOTHS
YacTte 2 DnexrpoMarHuTHast o6CTaHOBKA

Omnycanue 31eKTPOMarHUTHOMH 0OCTAHOBKH

Knaccudukanmsa 31eKTpOMarHuTHOM 00CTaHOBKU

YPpOBHM 32J1IEKTPOMAarHUTHOM COBMECTUMOCTH
Yacts 3 HopMEI

HopMBI toMexosMuccuu

HopMbl ToMexoycTOMYMBOCTH (B TEX Ciydasix, KOTZa OHM HE ABJIAIOTCA NMPEAMETOM PAaCCMOTPEHUS
TEXHUYECKHMMU KOMUTETAMHU, pa3padaThIBaOIIMMM CTAHAAPTSHI HA TPOAYKLHIO)
Yacts 4 MeToOp! UCTIBITAHUU U U3MEPEHU I

MeToabl n3MepeHUIA

MeTtonpl UCITLITAHHIA
Yactb 5 PykoBoacTBa 1o yCTaHOBKE M ITIOMEXOIIOAABIIEHHNIO

PykoBoJCTBa 110 YCTAaHOBKE

PykoBOZCTBa 110 ITOMEXOTOAABIEHHIO
Yactp 6 O011IME cTaHOAPTHI
Yacte 9 PazHoe

Kaxnas yacte noapasaensieTcsa Ha pa3aesibi, KOTOPbIE MOTYT ObITh OITYOJIMKOBAHBI KaK MEXIYHAPOIHEIE
CTaHOApTHI TMOO KaK TEXHUYECKUE OTYETHI.

OTU CTAHAAPTHI U OTYETHI OYyAyT ONYOJIMKOBAHBI B XPOHOJIOTUYECKOM TTOPSIKE U COOTBETCTBYIOLLIUM
oOpa3oM NPOHYMEPOBAHHI.

Hacrosiiuuit pasaen aBiasieTcss MEXIYHAapOIHBIM CTAHIAPTOM, KOTOPBIA yCTaHaBJIMBAET TpeOOBaHHUA
ITOMEXOYCTOMYMBOCTH U METOJBI UCTIBITAHUM, OTHOCSIIMECH K ITIPOBAIaM HaIPSXXEHUS, KpaTKOBpEMEHHBIM
[IpEPBIBAHUAM, 8b616pocaMm U MTOCTENEHHBIM U3MEHEHMSIM HaIIPSDKEHUS.
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FT'OCYJAAPCTBEHHBIU CTAHIAPT POCCUVMCKON ®EITEPAIINNU

CoBMeCTHMOCTD TEXHHYECKHX CPCACTB IJICKTPOMArHHTHAA

YCTOUYUBOCTHh K IMHAMNYECKUM U3MEHEHUAM
HAIMTPSIKEHUSA DIEKTPOITUTAHUA

TpeboBanus H MeTOAB! HCIIBLITAHAM

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

HNara spegenns 2001—01—01

1 Obaxacrp npuMeneHus

Hacrogumii ctaHaapT paclpoCTpaHsIETCs HA JIEKTPOTEXHUYECKUE, DJIEKTPOHHBIE U paduo3n1eKmpOHHbLE
U3IEIUSA U 000pyaoBaHHE (Jajice B TEKCTE — TEXHUYECKUE CPEJCTBA), MOAKIIOYaeMble K HU3KOBOJIBTHBIM
JIEKTPUYECKUM CETIAM IMEPEMEHHOTO TOKA (HanpsxceHuem He boaee 1000 B), v ycTaHaBIUBaeT CTEIIEHHU XeECT-
KOCTU ¥ METONbl UCMBITAHUN HAa YCTOMYUBOCTh K BO3ACUCTBUIO JUHAMUUYECKHUX U3MEHEHHU HAIPSIDKEHUS
NEKTPONUTAHUA CIAEOYIOILETO BUIA:

- IIPOBAJIOB,

- IIpepbIBAHUH,

- 8bLOpOCO8,

a TAaKXK€ K BO3JACHCTBUIO MTOCTEIIEHHBIX U3BMEHEHH I HAIIPSIKEHUST JIEKTPONTUTAHHUSA.

Hacrosiiuuit cranaapT npuMeHSIOT A1 TeXxHUYeCcKUX cpeacts (TC) ¢ HOMHUHAIBHBIM ITOTPEOASIEMBIM
TOKOM He Oosiee 16 A B oxHoMi (ase.

Hacrosiiuuit cranpapt He pacnpoctpaHsercsa Ha TC, noakimoyaeMble K 3JIEKTPHYECKHUM CETSIM ITOCTOSTH-
HOTO TOKa WJIN nepeMeHHOoro Toka yacroromt 400 I'.

Lens Hacrosiniero craHgapTa 3aKiiodyaeTcsi B YCTAHOBJICHUM OOLIUX MPAaBWI OLIEHKHM TTOMEXOYCTOMY Y-
BocTH TC npyn IMHAMUYECKUX U [TOCTEIIEHHBIX U3MEHEHHUSIX HAIPSKEeHUS DNEKTPONUTAHUA.

Hacrosuui craHaapT He YCTaHABIMBAET UCTIBITAHUMA, TPUMEHSAEMBbIX IS KOHKpPeTHBIX TC MM CUCTEM.
Ero rmaBHOM 3aga4eit sBsieTCAa 00ecrieueHUE BCeX 3aMHTEPECOBAHHBIX TEXHUYECKMX KOMUTETOB IO CTaHIApTU-
3aLUU, pa3padbaThIBAIOUIUX CTAHAAPTEI HA NMPOAYKLIUIO, OOIIUMHU CCHUIOYHBIMM JaHHBIMU. TeXHUYECKHNE KOMMU-
TeThl MO cTaHAapTU3auuu (Mau u3roroButenu 1C) HECYT OTBETCTBEHHOCTh 3a BbIOOpP BUIOB M CTEIEHEH

XE€CTKOCTHU UCNIBITAHUM, MpUMeHAeMBIX s TC.
Tpeboearnus nacmoswezo cmanoapma, 3a UCKAIOHYEHUEM YCMAHOBACHHbIX 8 5.2, asasromca 0093amenbHbiMU.

Codepaxcanue cmandapma MIK 61000-4- 11— 94 nabpano npamvim wpugpmom, donosnumenvHsie mpeboea-
Hus k cmandapmy MIK 61000-4-11,o0mpaxcaroujue nompebHocmu 3K0HOMUKU CMPAHbL, — KYPCUBOM.

2 HopmaTtuBHBIE CCBHUIKH

B nacmoawem cmandapme ucnonv3oeanwvi ccoiaku Ha [1], [2] u caedyrouwjue cmandapme::
TF'OCT P 8.568—97 I'ocyoapcmeennaa cucmema obecneuenus eQuHcmea usmeperuii. Ammecmayus ucnbi-

mamenvHo20 0bopydosarus. OCHOBHbLIE NONOICEHUS
T'OCT 14777—76 Paduonomexu undycmpuanwvhste. Tepmunbl u onpedenenus
IFOCT 30372—95/TOCT P 50397—92 Coemecmumocmb mexnuueckux cpedcma snekmpomazriumuas. Tep-

MUHbBL U onpedenenus

H3nande odHuHAIbHOE

2—698 |
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TF'OCT P 51318.22—99 (CHCIIP 22—97) Coemecmumocme mexHu4ecKux cpeocme 31eKmpomMazHumuas.
Paduonomexu undycmpuansuvie om 0bopyodosearnusn unpopmayuornvix mexrnosocui. Hopmovr u memoows: ucnoima-

HUU

3 O0mue noJIoxKeHusd

TC noaBepraroTcs BO3ACUCTBHIO IUHAMUYECCKUX U3MEHEHUH (IIPOBATOB, MMPEePHIBAHUI U 66/6p0C08) U
MOCTEINECHHBIX U3MEHEHWH HAIIPSKECHUSA SNEKTPOITUTAHMS.

IIpoBasnbl, nipepsIBaHUS U 8b10pOCH HATIPSDKEHUSA MOSBJSIIOTCS U3-33 ITOBPEXIEHUN 3JIEKTPUUECKUX Ce-
Terd 1 000PYIOBaHUSA WK M3-3a BHE3AITHOrO pe3KOro H3MEHEHHUS Harpy3Kd. B onpeaeaeHHbIX CTy4assX MOTYT
BO3ZHUKHYTH ABA WIH 00Jiee mocnaeaoBaTe/IbHbBIX MPOBana Win TnipepbiBadHus. 1locTeneHHble M3MeHeHUs HalIpsI-
>KEHUS! BBI3BIBAIOTCA MEUICHHO U3MEHSIIOLMMHUCS Harpy3KaMU B CETU BJIEKTPOIIMTAHUA.

JIMHAMHUUYECKHUE U3MEHEHHA HAIMPAXEHUA CAYYaHBI 10 CBOCH HNPUPOOE U MOTYT UMETh PA3AUYHYIO
AMIUIUTYAY U JUIUTENBHOCTL. [1poBaiibl HANTpsKeHUS ¥ KPAaTKOBPEMEHHBIE TIPEPhIBAHNS HE BCETAA SIBJISIIOTCS
CKAauKOOOpa3HbBIMH, TaK KaK CYIIECTBYET BpeMsI peaKliK BpalllaIoLIUXCS] YaCTEeH 3JIEKTPUYECKNX MALLIVH U
3AlHUTHBIX 3JIEMEHTOB, NMOAKIIIOYEHHBIX K CETAM eKTponuTaHus. Ecny pasBeTBicHHbIE (pacnpeaeeHHbIE)
CETU NEKTPONMMUTAHUA BHE3AITHO OTKITIOYAIOTCS (JIOKAJIBHO BHYTPU NPEATIPUSITUS HJIM B LIEJIOM PETUOHE), TO
HarnpseKkeHUe Ha TC OyneT yMEHBIIATHCS MOCTENEHHO M3-3a HATMYUS MHOXECTBA BpAILAIOIINXCS YacTe! Diek-
TPUYECKUX MALIVH, KOTOPBIE NOACOCAUHEHB! K CETIM 3/IEKTPOINTUTAHUS. B TeueHne HEXOTOpOro nepuoaa Bpe-
MEHH BPALLAIOLIUECST MAILUHEI OYyAyT padOTaTh KAK rCHEPATOPHI, ITOCHUIAIONIME SNEKTPOMUTAHUE B CETh.

TC HEKOTOPBIX BUIOB SIBISIOTCA 60J1€€ YYBCTBUTENBHBIMU K ITOCTENEHHBIM U3MEHEHUSAM HaTIPsSKEHMS,
4YEM K IWHAMUUYECKUM U3MEHEHUSIM. BOJIBHIMHCTBO YCTPOMCTB 00pabOTKM JaHHBIX UMEET BCTPOEHHBIE DJIEKT-
POHHBIE CXEMBI KOHTPOJIS [IpONafaHUst JICKTPOMUTAHUS U 3aUTHl U COXpAHEHHU S WHQPOPMALIMHA BO BHYT-
PEHHEN TMaMSITH C TEM, YTOOBI MMOCJIE BOCCTAHOBICHUS SJIEKTPOIMUTAHUSA YCTPOUCTBO 0OpabOTKU JaHHBIX
MOTJIO HaYaTh padoOTaTh COOTBETCTBYIOIUMM 00pa3oM. HexkoTopsaie anekTpoHHBIE CXeMbl KOHTPOJIS NTPONafaHNs
3JIEKTPOITUTAHUS PEATHPYIOT HEAOCTATOYHO OBICTPO HA MOCTEIICHHOE YMEHBIIEHNE HAIIPSDKEHUSI B CETH DJIEK-
TPONUTAHUA. B pe3ynbTaTe HATIPSDKEHUE ITUTAHUS HA UHTETPATBHBIX CXEMaX YMEHBINAETCS IO YPOBHS HUKE
MHUHHUMAJIBHOTO paboyero HanpsKEHUA TIPEXIC, YEM aKTUBU3UPYETCS DJICKTPOHHASI CXeMa KOHTPOJIS ITpoTIa-
OaHUS SJIEKTPONUTAHNS, BCACACTBHE YEro AaHHbBIE MOTYT ObITh YTEPSHBI WM HCKaXeHbl. Koraa HanpsokeHHe
3JICKTPOITUTAHUA BOCCTAHOBUTCH, YCTPOMCTBO 0OpabOTKM JAHHBIX HE CMOXET IIPpAaBUIBHO HavyaTh padoTy 110
TEX TI0P, MTOKa HE OYIET IMPOBEACHA Tepe3arpy3Ka Uiy repenporpaMMmMpoBaHie BHYTPEHHEN TTaMSTH.

B nacrosiiieM craHgapTe yCTARHOBIIEHBI METOABI UCHBITAHUHN NPHY BO3AEHCTBUM TMHAMUYECKHUX 1 T10CTE-
NMEHHBIX U3MEHEHHUU HANTPIXKEHUS JIEKTPONMUTAHUS.

Tpe©GoBaHHUA YCTOMYUBOCTH K ITOCTCIICHHBIM U3MEHEHUSAM HATIPSDKEHUS DIEKTPONTUTaHUS HE SBISIOTCS
obsizarenbHbIMM 111 TC BCcex BUAOB M AOJIKHBI YCTAHABIMBATLCS B HEOOXOOMMBIX CJIy4YasiX TEXHUYECKUMHU
KOMUTETAMM IO CTaHIAApTHU3aliuM B cTaHaapTax Ha TC KOHKPETHOrO BUIA.

4 Onpenenenns

B nacmosiwem cmarndapme npumersiiom mepmunst, ycmanoéaenusie ¢ FOCT 14777, TOCT 30372/ TOCT P
50397, a makoce caedyrowue.

4.1 JInHaMHUyecKoe U3MEHEHHE HANPSDKEHUS 3NEKTPOIIUTAaHUS — TOMeXa, TNpeaCcTaBasioniast coboi
CTYIIEHYAaTOE KPATKOBPEMEHHOE OTKJIOHEHUE HAMPSKECHUS 3/IEKTPONIUTAHUA 33 PErNTaMEHTUPOBAHHbBIN HUX-
HUMA WU BEPXHUH Mpeaci, WIMTCIAbBHOCTBIO OT MOJNYHEPHUOoAAa YACTOTH! MEPEMEHHOTO TOKA 10 HECKOJBKUX

CEKYH/I C TIOCJIEAYIOLINUM BO3BpAIllEHUEM K UICXOQHOMY 3HAYEHMUIO.
4.2 TlocrenteHHOE U3MEeHEHHE HATIPSDKEHUSA S/ISKTPOITUTAHUA — MOMEXa, NMPEeACTaBIIIoOLIAasi COOOM IJ1aB-

HOC UBMECHCHUE HAIIPSOKCHUA SJICKTPOIIMTAHNS 10 6onee BBICOKOTO WM 00Jiee HU3KOIo 3HAYEHUS OTHOCH -
TCIABHO YCTAHOBJICHHOTI'O YPOBHA HAIIPAXKCHHNA.



5 CtenneHs XKeCTKOCTH HCHBITAHUH

5.1 IIpoBaJibl, NPEPLIBAHMA U 6bI6pOCH! HANPDKEHUA 3JIEKTPONMTAHMSA
N3MeHeHne HaNIPsKeHUS UMeeT CTyITeHYaThii Xxapakrep. Ha pucyHke 1 rmokasaHbl IMHAMUYECKUE U3MeE-
HEHUS HATIpSKEHMS BO BDEMEHHU.
Hng ucnpiTaHUl TC Ha yCTOMUYMBOCTh K AMHAMUYECKUM U3MEHEHUIM HANPSKeHUS SJIEKTPONMUTAHUS
YCTAHABJIUBAIOT CTEIMTEHU XECTKOCTH UCIBITAHNI, YKa3aHHbIe B Tabmuue 1.
Cmeneru scecmKocmuy UCNbIMAHUU HA YCMOUYUEOCMb K OUHAMUYECKUM USMEHEHUAM HaNPAXCEHUS 31eKm -
PORUMAHUA U Memoodul Uchbimaruli yemaraesauearom 8 cmandapmax Ha 1C KoHKpemH020 6uda u 8 mexHu4ecKkou
doxymernmauuu Ha TC ¢ coomeemcmeuu ¢ HACMOAUWUM CMAHOAPMOM.

Tabauua I— Cmenenu mecmrxocmu uchbimanuu

Hapamemp ucnotmamenbnoz2o 6030eiicmeus

FOCT P 51317.4.11-99 (MOK 61000-4-11—94)

Bud ounamuyeckux | Cmenenb — — — - - -
UBMEHEHUI] HANDANCEHUS aHcecmrocmu Hcenvimamenwroe t Amnaumyoa dunamuuec- | HaumenvHocms OuHamu-
31eKMPONUMAHUS ; UCnbimaHuu HanpaxceHue, KUX UBMEHEeHUU Hanpaxce- YeCKUX UIMEHeHUU I
N N HANpAXCeHUsA, nepuodst
% U, ,+5% nus, % U, (mc)
I [Ipoeanwt nanpaxcenus | 70 30 | 10(200)
2 70 30 25(500) |
3 70 30 50(1000)
L 4 70 30 100(2000)
‘ X2 Cneyuanvroe Cneyuaavhas Cneyuanvhas |
- —
[Tpepvieanus Hanpsaice- I 12 100 1(20)
HUA 2 v 100 5(100)
3 0¥ | 100 10(200)
4 13 10 25(500)
X2 CneyuanvHoe CneyuanvHas Cneyuanvhas l
Butbpocwr nanpsaxicerus I 120 20 10(200)
2 120 20 25(500)
3 120 20 50(1000)
4 120 20 100(2000)
X? CrneyuanvHoe Cneyuanvran Cneyuanonan ,
l__ | I

HUJICHEe20 JONYCMUMbBIX YDOBHEU.

Hepamopa.

[To cornacoBaHHUIO MEXIY NMOTPEOUTENIEM N U3rOTOBUTEJIEM, AJIS1 OTKPBITOMA CTEIIEHH XXEeCTKOCTU MCHBI-
TAHHU M MOT'YT ObITh BBIOpAaHbl OTJIMYHBIE OT YCTAHOBJIIEHHABIX B Tabuue 1 3HaueHUs rnapaMeTpoB UCIIBITATE b
HBIX BO3AeHCTBUIA B COOTBETCTBUHU C JOTTOJTHUATEIbHBIMYU UCIIBITATEIbHBIMU HAITPSDKECHUSIMU Y [UTUTEIIBHOCTSI -

" U — HomuHanvHoe Hanpaxcenue snexmponumanus. laa cayvaes, Koeda cyMmmapHoe 00nycmumoe OmKAOHeHUe
Hanpascerus anexmponumanusa npegviuiaem 20 % HOMUHANBHO20 HANDAXCEHUSA, UCNbIMAHUA NPOGOOAM 011 GePXHeE20 U

3unauenus ucnsimamenbHblx HANPANCCHUL YKA3AHbI NPU OMCYMCMEUU HA2DY3KU HA 8bIX00e UCNbIMAMEAbHO20 2€-

2 X npedcmaeasem cobou omkpouimylo CmeneHs ¥ecmKocmu UCHbIMaHUU, Komopas Moxcem b6bime ycmaHoeaeHa 8
cmandapmax Ha TC konkpemnoeo euda u 6 mexnuuecxkou doxymenmayuu na TC.

Y Henotmamenvnoe nanpaxcerue 0 % U coomeemcmeyem HOAHOMY NPepbl6aAHUI0 HANPANCEHUS IA€KMPONUMAHUS.
Hcnoimamenvsroe nanpaxcenue om 0 do 20 % U moxcem paccmampueéamsvcs KaK noanoe npepviéanue

MU MTPOBAJIOB U INMPEPHIBAHUNA HANTPSDKCHUS 3JIEKTPOITMTAHUS, ITPUBEICHHBIMHU B TabIULIE 2.

CaelleHUs O ITapaMeTpax IIPOBAJIOB U IIPEPhIBAHUI HATIPSDKEHUS B 3JIEKTPUYECKHUX CETSIX JaHbI B IIPUIIO-

XEeHHUHU A.

2#
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Tadbnunuma 2 — I[OHOJIHHTGHBHHC HUCIDBITATCIIbHBIC HAIIPDAXCHNAA N JUINTCIIBHOCTH IIDOBAJIOB H HpeprBaHHfl
HAINMPAKCHHUA JICKTPOIITMTAHHNA

HcnbiTatensHoe HampsixeHue, % U, AMIIUTYOA MPOBAJIOB U IpepbIBAHUH HHHTBHEHOCTB NMPpOBAJIOB U NpepbIBa-
+5 9% It HanpsoxeHus, % U“ HUK HaNpsSKEeHHUA, NEepHOabI ;
0 100 I 0.5+ !
| !
40 60 | 5
r— | - — 10
70 30 95
| 50
i | CniernyaabpHas

* UcnpITaHMs JOJDKHBI TTPOBOIANUTHCS NPH MOJOXUTEIBHOM M OTPUMLIATENBHOM TNOJSIPHOCTH, T. €. HAYUHAA OT
l 0 1 ot 180 rpag COOTBETCTBEHHO.

IIlpuyMevyaHUH
1 [Tng ucneitanuit TC MoOryT ObITh BBIOpaHBI HECKOJIBKO 3HAYEHUU aMIUIMTYA U JUIUTEABHOCTEN NTPOBAJIOB U

ITpEPBIBAHUMN HATIPSIXKEHUS].

2 Ecny TC ucnbiThiBaIOT Npy npoBaax Hanpsixenus 100 % U , To HET HeoOX0MMMOCTH NMPOBOIUTD UCTIHITA-
HUS TIpHU OPYTUX aMIDIMTYOaxX IPOBAJIOB HANPSXECHUSI TOM XK€ UIUTENBbHOCTH. OOHAKO VIS HEKOTOPBIX CJIYYAEB
(CUCTEMBI OXpPaHHOH CUTHaJIM3allMU WU 3JIEKTPOMEXaHUYECKHNE YCTPONCTBA) MOTYT OBITh MCKITIOYEHHSI. DTO A0JI-
XXHO OBITH YCTAHOBJIEHO B cTaHAapTax Ha TC KOHKPETHOroO BMIOa M B TEXHUYECCKOM NOKYMeHTauuu Ha TC.

3 IlpuBeneHHBIC 3HAYEHUS JJIUTEAbHOCTH MOTYT OBITh IPUMEHUMBI K KaXIOMY M3 YKa3aHHBIX UCTIBITATCb-

HBIX HATIPSIKECHUN.
4 3HauyeHUs MCIIBITATEIBHBIX HAMPSIKCHUM YKa3aHbl NPY OTCYTCTBUM HAarpy3Ky Ha BBIXOIE MCHBITATEABHOIO

reHepartopa

5.2 ITocTeneHnbie M3MEHEHHA HANPSDKEHUS 3IEKTPONMTAHMSA
[Tpu ucnertannsax TC Ha yCTOMYMBOCTD K NOCTENEHHBIM U3MEHEHHAM HANPSDKEHUS 3JIEKTPOITUTAHUSA

OCYLUCCTBJIAIOT USMCHCHHWA HAIIPAXCHNUA JICKTPOITIUTAHWA OTHOCHUTCIIBHO HOMUHAJIBHOTI'O HAIIPDAXCHHWA UH.

[TpumeuaHnue— [TocteneHHOEe U3MEHEHHNE HAMNIPAXECHHUS TTPOUCXOINUT 3a KOPOTKHM MPOMEXYTOK BPEMEHH
M MOXET BO3HWKHYTh U3-3a U3MEHEHHUS HArpy3KH WK HAKOTUTEHHOM SHEPTUM B CUCTEMAX 3JIEKTPOCHAOXEHUS.

IIpennoyTuTenbHBIE ITUTEIABHOCTD U3MEHEHUN HATIPSDKEHUST U BPEMS, B TEUCHHNE KOTOPOI'O ITOHUXKEH-
HOe HalpsDKeHHE JOJDKHO OBITH BRIAEPKAHO IPH UCIIBITAHUSIX, TIpHUBEeAeHBI B Tabnune 3. CKOpOoCTh UBMEHEHU A
NOJDKHA OBITH ITOCTOSIHHOM, OMHAKO HaIPSDKEHWE MOXET OBITh CTYTIEeHYaThIM., CTYNEHM JOJDKHBI PACoNaraThbCs
OT HYJIEBOTO NEPECEYEHMST U He JODKHEI npeBbitiath 10 % U . Crynenu MeHee 1 % U paccMaTpHBalOTCS Kak

CJIY4ail ITOCTOSTHHOM CKOPOCTH U3MEHEHUS HAIIPSDKEHHS.

Ta6bnuua 3 — BpeMeHHble XapaKTEPUCTUKY MOCTENECHHBIX U3MEHEHUH HaIIPSIKEHUA 3JICKTPOINUTAHUS

| McnipiTaTenbHOE HampsiXeHue, | JAMTeNbHOCTh MOHMXEHWS | BpeMsi BBIAEDXKM TPH TNOHH- JUITMTENBHOCT, HapacTaHUs
% U, HanpsKeHUs, C, XEHHOM HaTpSIXEeHUH, C, HanpsXeHus, C,
+5 % +20 % +20 % ' +20 %
_ S S . R — — .
40 2 ] : 2
0 2 ] 2
X X X
» — R D

| IIpuyMevyanud
1 X npencrasBngeT cobO OTKPHITOE 3HAUYEHHE, KOTOPOE MOXET OBITH YCTAHOBJIECHO B cTaHaaprax Ha TC

KOHKDETHOro BHAA U B TEXHHUYECKOMN HJOKYMEHTAUUHU Ha TC.
| 2 3HaYeHHUA UCNIBITATEbHBIX HaNpsKeHHWH yKa3aHbl ITPH OTCYTCTBHU HArpy3KHM Ha BBIXOIE MCITBITATEIBHOTO

reHeparopa
L

Ha pucyHke 2 noka3aHbl NOCTENECHHBIE U3MEHEHUST HATIPSAKEHUA.
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6 HcnniTaTeabHoe o0opyaoBanMe

6.1 HcnpiTaTebHbIE FeHEPATOPDI

Huxe npuBeacHB! XapakKTepUCTUKH UCTIBITATENBHBIX IreHepaTopoB (M) nMHAMUYeCKUX U3MEHEHUH
HanpskeHusa (MI' 1M H) v noctrenennbix udMeHeHnit HanpsbxeHus (U ITAH).

ITpumepnl cxeMm UI' npuBeneHs! B mpuioxeHuy b.

Ypoenu undycmpuansvhuix paduonomex, cozoasaemoix UI' TUH u UT ITHH, doaxcrbt coomeemcmeogams
mpebosanusm F'OCT P 51318.22 das obopydosanus kaacca b.

6.1.1 Xapaxkxtepuctuxku HUI IUH

BolxogHoe HampsokeHwe . . . . . . L . . L L L L. B coorBeTcTBUM C TabGnuuamu 1, 2

Harpyzounaa cnocobHocts . . . . . . . . . . . . . 16 A (cpegHekBapaTHYeCKOe 3HaUYeHHE) B OOHOM ase
Np¥ HOMHHaIbHOM Hanpspkenun U = 220 B. T non-
XXCH BBIACPXHUBATH TOK 23 A 1IpM MCIBLITATCIBHOM Ha-
npsxeHnu 70 % U u 40 A npy MCHBITaTETLHOM Ha-
npspkeHnH 40 % U 11t JINTENTbHOCTH A0 5 ¢

OTKNIOHCHME HAMNPAXECHHUA NPH U3MEHEHUM HArpys3k

Ha BBIXOJE rcHepaTopa:

oT 0 1o 16 A npy HOMUHAJILHOM HanpsikeHuu 220 B Menee 5 %

or 0 g0 23 A npu UcHBITATENLHOM HanpsxeHUH 70 %

U Menee 7 %

or 0 mo 40 A pu UCIIBITaTEILHOM HaTpsikeHUM 40 %

U Menee 10 %

3HaYeHVe NMUKOBOTO Harpy304yHOro TOKa (moka xKpam-

KOBDEMEHH020 KOPOMKO020 3aMbIKaHUa) . . . . . . . . He MeHee 400 A npu HOMUHAJIBLHOM HANPAXECHUU Ha
Beixone UTI'

ITonoxurenpbHBIA U OTpULIATENBHBIN BHIOpOC MPHU CTY-

NMTeHYaTOM M3MEHEHHH HamnpsxkeHHUs Ha Bbixone UT u

COMpOTUBNEHMU Harpy3kn 1000Om . . . . . . . . . . MeHee 5 % BenIMYWHBI CTYNIEHYATOTO M3MEHEHUS Ha-
NIpAXeHUd

BpeMs HapactaHus (M criaga) CTYNeHYaToro U3MeHe-

HUST HANpSIKCHUSA Ha BbIxojae UI nipm conportuBieHUH

Harpyskn 1I00OM . . . . . . . . . . . oo o L., Ot 1 10 5 MKC

Dazosblii cAHT (NMPH HEOOXOOUMOCTH) . . . . . . . . Ot 0 1o 360 rpag

[TorpemrHocTh YCTAaHOBKH (Pa3bl CTYIIEHYATOTO U3MEHE -

HUsl HanpsiXKCHHUA TIO OTHOIUEHUIO K (pa3e HamnpsixKe-

HUWSI JICKTPOIMUTAHHUSL . . . . . . v v v v e e e Menee +10 rpan.
ITepuod noemopernus dunamuyeckux UaMeHeHUl HanpaoKe-
77 Om 1 0o 20 c

Haa ucnotmanuu TC ¢ HOMuHaabHLIM nompebasemvim moxom do 8 A (8 odnou asze) donyckaemcs
npumerams UI JIHH co caedyrowumu xapakmepucmuxamu, omauvarowumuca om xapaxkmepucmux U THH c
Haepy3ouHol cnocobrocmvio 16 A (e odnoii asze):

Hazpyszounas cnocobnocme . . . . . . . . . . . L. 8 A (cpednexeadpamuveckoe 3Ha4ernue) 8 00HoOU hase npu
HoMuHanbHom Hanpaxcewuu U = 220 B. HT doaxcen 6bi-
depxcusams moxk 11,5 A npu ucnstmamenvrHoM Hanpasice-
nuu 70 % U u 20 A npu ucnsimamenbHom HanpaxceHuu
40 % U 0ns daumenvrocmu 0o 5 ¢

Omkaonenue HANpAXCEHUS NpuU USMEHEeHUU Hazpys3ku Ha

gbixode 2eHepamopa:

om () do & A npu HomunanvrHom nanpaxcenuu 220 B Menee 5 %

om 0 0o 11,5 A npu ucneimamenvrom nanpaxcenuu 70 %

U . e Menee 7 %

om 0 do 20 A npu ucnuimamenvrom Hanpsxcenuu 40 %

e e e e e e e Menee 10 %

3Ha4eHUe nNUK08020 HA2PY304H020 mMoKa (moka Kpam- He menee 200 A npu HoMUHAALHOM HANPANCEHUU HA BbIX0-
KOBDEMEHHO20 KODOMKO20 3aMbIKAHUA) . . . . . . . de UT
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6.1.2 Xapakmepucmuxu UI' THH

Boixodnoe nanpsiwcerue . . . . . . . . . . . o L .. B coomeemcmeuu ¢ mabauyeii 3

Haepysounas cnocobhocms . . . . . . . . . . . . . . 16 A (cpednexeadpamuueckoe 3nauernue) 6 00HOU (asze npu
HOMUHAAbHOM Hanpaxceruu U = 220 B. U doaxcen 6bi-
depxcusams mox 40 A npu ucnstmamenvHoM HANPANCEHUU
40 % U, Ona daumensrocmu 0o 5 c

OmKaoHneHue HanpadCerus npu UsMeHeHuy Hazpy3Ku.

om 0do 16 A npu Homunasviom Hanpaxcenuu 220 B . . Menee 5 %

om 0 do 40 A npu ucnetmamensuom nanpscenuu 40 %

U o Menee 10 %

Bpemennvee xapaxmepucmuxu Ur'ffHH . . . . . . . . B coomeemcmeuu ¢ mabauyei 3

na ucnoeimanuit TC ¢ HOMuHAAbHbIM nompebasembim moxom 0o 8§ A (¢ oduou ¢haze) donyckaemcs
npumernams UI' ITHH co caedyrowumu xapakmepucmurkamu, omauuarowumucs om xapaxmepucmux U ITUH c

Hazpy304HoU cnocobrocmbvro 16 A (6 o0Hou ga3se):

Hazpyzounas cnocobvocms . . . . . . . . . . . . . . 8 A (cpednexeadpamuueckoe 3nauenue) 8 oonol ¢hasze npu
HomuHanvHom Hanpsaxcenuu U = 220 B. HTI doascen 6oi-
depacusams mok 20 A npu ucnbimamenbHOM HANPANCEHUU
40 % U das daumenvrocmu do 5 c

OmKaoHeHue HanpaxXceHus npu UMeHeHUU Haz2py3Ku:

om 0 do 8 A npu Homunanvrom Hanpaxcenuu 220 B . Menee 5 %
om 0 0do 20 A npu ucnstmamensrom nanpaxceruu 40 %
U e e Mernee 10 %

H

6.1.3 IIposepka xapaxktepuctuk UI' IUH u HUI IIUH

[Ipu mposepke xapakrepuctuk UI' JIMH u UI' IIMH nomxHe! 66T N3MepeHbl UX ITapaMeTphl, IIpUBe-
neHHele B 6.1.1 n 6.1.2.

Iukoewviti Haepy3zounsiti mox UT JTHH onpedensemcs HenocpeoCmeeHHbIM UBMEPEHUEM MOKA 8 Dedcume
KPamKOBPEMEHHO20 KOPOMK020 3AMbIKAHUA HA2PY3KU AUOO UBMEDEeHUEM 8bIXO0H020 NOAHO20 CORPOMUBAECHUS
HI THH npu daumenvrHocmu cmyneHuamozo usmeHenus Hanpaxcenus om 1 do 5 mxc.

IIpuMep BO3MOXHOM cxeMbl mpoBepKH nMukosoro Toka UI' JIMH npusenen B npunoxenuu B.

ITpu ucneiranusax nonyckaercsa npumeHsts UI' JIMH, 3HayeHHe MMKOBOro Harpy304HOro ToOKa KOTOpO-
ro MeHblile YCTaHOBJIeHHOro 3HaueHUs (400 A). I1pu 3ToOM U3MepsieMblil TMKOBbIN NMOTPeOIsIEMbBIN TOK UCTTbI-
TyeMoro rexuuuyeckoro cpeacrsa (UTC) nomxeH 6b61Th MeHee 70 % OT MaKCHMAaILHOIO ITMKOBOTO HArpy30u-
Horo Toka M1, koTopbiil onpeaensior comiacHo npwioxeHuio B. I1vkosbii nmotpedisieMmsulit Tok UTC nomkeH
OBITh U3MEPEH KAaK ITPH MepBOHAYAIHPHOM BKJIIOYEHHUH, TAK H IMOCJIE MATUCEKYHIHOTO BBIKITIOYEHHUSA, HCITOIb-
3yd MpoLEaYypPY, ONMMCAHHYIO B IIPHJIOXKEHUM B.

Xapaxkrepuctuku nepexnoyeHus UI' AW H nomknbl 661Ts M3MepeHb! Ipu Harpy3ke 100 OM ¢ cooTBeT-

CTBYIOLIIEHN pacCEUBAEMOM MOILHOCTEIO.
BpeMsa HapacTaHMA M Criaga, a Takke IOJOXUTEIbHBIM U OTPULATENIBHEIN BBIOPOCH! NOXHBI OBITH

onpeaesieHb! PY CTYINEHYATOM M3MEHEHUUM HaNpsKeHUs npu ¢a3osoM yriie 90 u 270 rpax ot 0 mo 100 %

U nor 100 m0 0 % U..
[TpoBepka dazoBoro casura npon3BoauTcs ot 0 no 360 rpax ¢ AUCKPETHOCTHIO 45 rpaa Npy IepeKIio-
yeHuH oT O 1o 100 %, ot 100 no 0 %, ot 100 mo 70 %, ot 70 mo 100 %, ot 100 no 40 % u ot 40 mo 100 %

HOMUWHAJIBHOT'O HATIPSIKEHHS 3/1EKTPOITUTAHHUA.
HTI THH u HT' [THH doaxncubvr 6bemv ammecmosanst no TOCT P 8.566.

6.2 MCTOYHHK 3JIEKTPONIHTAHHA
YacToTa UCIBITATEIBHOTO HANIPSDKEHUS JOJKHA HAXOAUTLCA B npenenax +2 % OTHOCUTENBHO HOMMU-

HAJIbHOW YaCTOThI CeTH 3JTIEKTPOITUTAHUS.

7 Padodeee MeCTO 1A MCIBITAHHHA

UcnbiTauua pomxHsl npoBoanthes npu noaxinwdyeHun UTC Kk UT'JIMH kabenem snexTpornuTaHus
MUHHUMAJIBHOM [UIMHBI, YCTAHOBJICHHOU B TexHU4Yeckoi mokymeHtauuu Ha UTC. Ecnu nnmvHa Kabenst He
YCTAaHOBJIEHA B TEXHUYECKOil mokyMeHTauuu Ha UTC, npuMEHsIOT BO3MOXHO 60Jiee KOPOTKUM Kadeb,

noaxoasituunit wist npumeHeHus UTC.

6
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HUcneiTaTesnibHOe 000pynoBaHue 11 IBYX BUIOB BO3AEUCTBUM, OTTMCAHHBIX B HACTOSLIEM CTaHIapTE,
IIOJDKHO 00€eCIIeYnBaTh:

- TPOBAJIBI, ITPEPLIBAHUSA U 8b10pOCH! HATIPSDKEHUS;

- TIOCTETIEHHBIE U3MEHEHUS OT HOMHUHAJIEHOTO HAaIIPAXKECHUS 10 U3MEHIEMOro HalpspkeHUs (Heobs13a-
TEJIbHOE UCIILITAHUE).

CxeMbl UCITBITAHUU NIPUBEIEHBI B IIPHUJIOXEHNH b.

Ha prcynke b.1a nmokasaHa cxeMa reHepallMM IMIpOBAJIOB, IpePBIBAHUM, 8bi6p0C068 HATIPSIXKEHUS C UC-
[1OJIL30BAaHUEM PETYIIMPYEMBIX TpaHC(hOpMaTOpoB U nepexstovareneid. Ha pucyHke b.10 moka3zaHa cxeMa c
MCIIOJIb30BAHHUEM FeHEpATOpa U YCUIINTENSA MOIHOCTH U1 UCIIBITAHUH IIPHA BO3AEMCTBUH IIPOBAJIOB, IIPEPHI-
BaHUH U 8biOp0COE6 HATIPSDKEHUS U TTOCTEIICHHBIX U3MEHEHUH HAIIPSDKEHN.

Ha pucyHnke b.2 npusezieHa cxeMa TOJBKO IJIsI TeHEepallMy MOCTEIEHHBIX U3MEHEHHU HANIPSIKEHUS C
MCIIOJIE30BAHUEM PErYJIMPYEMOTO TpaHCHOPMATOPA.

8 MeTOoabl HCIIBITAHUM

IIpexne yem HauvaTh ucnibiTaHus TC, JokKHa OBITH MOATNOTOBJIEHA IIPOrpaMMa UCTIBITAHUIA.

PexoMeHayeTcsa, 4ToObI IMporpaMMa UCITBITAHHMM BKITIOYAJIA CIIeAVIOHIME [TYHKTHI:

- obo3HaueHue UTC,

- UHPOPMALIHMIO 11O BO3MOXHBIM COCTUHEHUIM (pa3beMBbl, KJIEMMEI M T. [1.) 1 COOTBETCTBYIOLIUM Kale-
JISIM ¥ epUPEPUNHBIM YCTPOUCTBAM;

- BXOOAHOM TTOPT SJEKTPOITUTAaHUS O0OPYNOBAHMS;

- koHdurypauunio UTC;

- CTETIEHM XECTKOCTHU U KPUTEPUH KadecTBa (PYHKLIMOHUPOBAHUS, IIPUBEACHHBIE B CTaHAAPTE U/UJIU B
TEXHUYECKOU JOKYMEHTALUU,

- IPUHLIUII A€ UCTBUS O00OPYOOBaHUA;

- OITMCaHne paboyero MecTa 11 UCITBITAHUH.

Ecau rpu ucnibITaHUSIX HEBO3MOXXHO 00€CeYynTh peajibHble MICTOYHUKHY pabouux curdanos 1t UTC,
TO JOIYCKAETCS MMPUMEHEHHUE UMHUTATOPOB CUTHAJIOB.

Hnst kaxxgoro ucneITadHusl aoboe yxyalleHUe J0JKHO peructpruposarthes. JlomKHa OBITH 0OecrieyeHa
BO3MOXXHOCTb KOHTPOJIMpOBaTh cOCTossHUE M'TC BO BpeMd U nocie nucrieiTaduid. 1locne Kkaxxnoro Bu1a ¥CribITa-
HUM CIIeayeT OCYIIECTBISITh KOHTPOJIb paboTtocriocodHocT UTC.

8.1 YcJjioBHA HCHBITAHKE B MCIIBITATEIbHOM JabopaTopun

81,1 KnuMaTrTuueckue YyCIOBHUHA

HMcnsiTaHns MpOBOAST TPU HOPMAJBHBIX KITMMATHUYECKUX VCIIOBHSIX:

- TEMIIepaType okpyxartolei cpeasl (25+10) °C;

- OTHOCUTEJIBHOM BJIAXHOCTHU Bo3ayxa 45—80 %;

- atMocdepHOM pasyieHUu &4,0— 106,7 klla (630—800 mm pm. cm.), ecau unvie mpeboearus He yCmMaHo8-
nenwvt 8 cmandapmax Ha TC KoHKpemHo20 guda.

8.1.2 DneXKTpoMaAardHmMTHagd o0CTaAaHOBKaA

DeKTpoOMarHuTHass 0OCTAaHOBKA B UCHBITATEILHOM J1a00OpaTOpHUU He NOJXKHA OKA3bIBaTh BIUSHUS HA
pPE3YAbTAThl UCIILITAHWUH.

8.2 IIpoBeeHHe HCIIBITAHMIA

Bo BpeMs1 mpoBeaeHUSI UCTIBITAHUI HATIPSDKEHHE DJIEKTPONMUTAHMS YCTAHABIWBAIOT C TOYHOCTBIO 2 %.
KOoHTpOb YCTaHOBKH (pa3bl JOJKEH OCYILECTBIATHCS ¢ TOYHOCTHIO 10 rpap.

82.1 IIpoBane, nmpepbBaHUSA U 6bi6pocb HATIPDAXEHHUH

NTC nomxHO OBITH MOABEPrHYTO MCIIBITAHUSAM IIPU MoAade sl KaXIO0M BLIOpaHHOU KOMOMHAIIMMU
UCIIBITATEIbHOTO HANIPSDKEHUS M [JUTUTEJIBHOCTH TpeX IIPOBAJIOB, MPEPHIBAHUM, 86/0p0CO6 C UHTEPBAJIAMU HE
MeHee 10 ¢ (MexXny KaxabIM MCIBITAaTEILHBIM BO3AeCTBHMEM). CrieayeT UCBITATh KaXKIYIO MPEACTABICHHYIO
Ha McHbITaHUs KoOHpUrypauuwo UTC.

Ckayxoo0pa3Hble U3BMEHEHHS HAIPSDKEHUSI SJIEKTPOITUTAHUS JODKHEI IPOUCXOIUTD [IEPEX0Ie HAIpS-
XEHUSE yepe3 Hy/b 3a UCKIIOUEHUEM CNTy4yaeB, Koraa B ctaHaapTax Ha T'C KOHKpeTHOro Buga yka3aH a3oBbId
YroJl IipepbIBaHus, BbIOMpaeMblid U3 pana: 45, 90, 135, 180, 225, 270, 315 rpax.

Ins Tpexda3HbIX CUCTEM MCIIBITAHWS MPOBOAAT NoodepeaHo da3a 3a pa3oil. B oTAENIbHEIX CiTyvasx npu
YCTAHOBJIEHUM TpeboBaHUi B craHaapTrax Ha TC KOHKPETHOro BMIA MCIbITAHUA IPOBOIST B TpeX (da3sax
OOHOBpeMeHHO. B ciyyae oqHOBpEMEHHOTO BO3CHCTBUS MTPOBAJIOB, 6b10p0C06 VTN NTPEPHIBAHNH HAITPSDKEHMS B
Tpex (azax yCIOBME Iepexoaa HanpsokKeHUS Yyepe3 Hy b JOJDKHO OCYILECTBIISATLCS TOJIBKO B OXHOM (hase.
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822 ITocTenmeHHBE U3IMEHEHHUSI HANpPSAXEHUS
NTC ucnpIThIBAIOT Ha KAXIOM YCTAHOBJICHHOM UCIIBITATEIBHOM YPOBHE HAIPSIKEHUS TPU pa3a ¢ UH-

TepBIoM 10 ¢ o TunmoBoit KoHpurypauuu UTC.

9 Pe3yabTaThl HCIIBITAHHM H MPOTOKOJ HCNILITAHUIA

B HacTosi1eM pasnaese NpUBEAEHbBI YKa3aHUS 10 OLIEHKE PE3YIbTATOB UCITBITAHUIA K ODOPMIIEHUIO ITPO-
TOKOJIA [10 3TUM UCITBITAHUSM.

MHoxecTBO ¥ pa3HOOOpa3ne UCIIBITHIBAEMOTO O0OPYIOBAHUA U CUCTEM OEJIal0T TPYAHOM 3aayy ycTa-
HOBJIEHUS €AMHOM OLICHKHU MX PE€aKIIUM Ha BO3JACICTBUE MMPOBAJIOB, IIPpEPBIBAHUU, 68bi6p0Cc0o6 HATIPSDKEHMS 1

[TOCTEINEHHBIX U3MEHEHUH HAIPSDKEHUS.
Pe3ynpraThl UCIIBITAHUA JOMXHBI OBITH KJIACCUOUIIMPOBAHEI HA OCHOBE CICAYIOUIUX KPUTEPHUEB Kaye-

cTBa PyHKLMOHUpOoBaHUsA A, B, C, D (ecau nHble TpeOOBaHUS HE YCTAaHOBJIEHBI B CTaHAapTax Ha TC KOHK-
PETHOTO BUA):

- A — HOpMaTbHOE (PYHKLIMOHUPOBAHHUE B COOTBETCTBUU C YCTAHOBJIECHHBIMU TPEOOBAHUSAMMU;

- B — BpeMeHHoOe yXyaUIeHUE WU 1ToTeps (PYHKIIMHU WIA pabOTOCITOCOOHOCTU ¢ CAMOBOCCTAHOBIEHUEM;

- C — BpeMEHHOe YXYAUICHHWE WM rnorepsa (pyHKUUN WM pabOTOCIIOCOOHOCTH, KOTOPBIE TPeOYIOT
BMCLLIATEJILCTBA OIepaTopa UTH Iepe3anycka CUCTEMBI,

- D — yxyauieHue WM noTeps GyHKLH, KOTOpast HE MOXET ObITh BOCCTAHOBJICHA M3-3a IMOBPEXIEHUSA
060pynoBaHus (KOMITOHEHTOB) WIH IIPOrpaMMHOro 00eCIeYeHUsI TIMO0 MoTepUu JaHHBIX.

UTC He DOMXHO CTAHOBUTHCH OMACHBIM MM HEHANEXHBIM B pe3yJbTaTe MPOBEACHUS UCIIbITAHUMN,

YCTAHOBJIEHHBIX HACTOSALIUM CTAHAAPTOM.

Kak npaBuiio, pe3yabTaThl UCIBLITAHUM CYMTAIOTCA MOJOXUTEbHBIMU, eClM U TC coxpaHseT moMexo-
YCTOMYUBOCTS C 3aJaHHBIM Ka4€CTBOM (DYHKLIMOHUPOBAHUS B TEYEHHUE BCETO IIEPHUOJIA BO3NEUCTBUS ITIOMEX, A
rrocne ucnelTaHnit U'TC cooTBeTCTBYeT PYHKUMOHATBLHBIM TPEOOBAHUSIM, YCTAHOBJIEHHBIM B TEXHUUECKOU

JOKYMEHTALUH.
B Texunueckoi gokyMeHTalUMN Ha UTC MoryT OBITh YKa3aHbl HapyIIeHUSI QYHKLIMOHUPOBAHUS TTPH
BO3IEUCTBHUSX ITOMEX, KOTOPHIE paCCMATPUBAIOTCS KaK HE3HAYHUTEBHbBIE U JOITYCTUMEIE.

ITpoToKONM UCITBITAHUE AOMKEH BKJIIOYATh YCJIOBUSA MPOBEACHUS UCTTBITAHUM U pe3YJIBTATHI UCTIBITAHUIA.

U

NAAAAAAAAAAN
RAAAARAAAA A I

[TpumMeyaHnue— [IpoBan HaNpAXEHNUS HAYUHACTCS NIPH NEPEXole Yepe3 HyNAb U IMPOAOIKAETCS B TCUCHUE

10 nmepuoaos
PucyHok 1 — Juuamuueckue usmenenus nanpaxcenus (npoeanst)

100u/ﬂ'UH — - -

40%U, -

0%U,,
0 2 4 6 8 10 12 t.c

[ITpumMeuan ue — HanpsaxeHue UIMEHSETCS IMJIABHO

PucyHok 2 — IlocreneHHbBIe U3MEHEHHUS HANPSKEHUS
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I[TPUTOXEHHUE A
(MHDOpPMALIUOHHOE)

CrelleHHA 0 napaMeTpax NPoBaJIOB M NpepbIBAHMI HANPSKEHHA B 3JIEKTPHYECKHX CeTAX

B Tabauue A.l npuBeneHBI pe3yabTaThl HCCIEAOBAHHUMA NMPOBAJIOB U NPEPLIBAHUMA HATIPSIKEHHUS B 3JIEKTPUUYECKUX
CETIX, UX aMIUTHTYOBI, JUIKTEJIPHOCTH M 4YacTOThl BO3HUKHOBEHMUM.

HNccneqoBaHug OrpaHMYUBAJIMCh HAPYUIEHUSAMH, BbI3BAHHBIMHM OTKa3aMHM HJIH ONIEpPAaUUSIMM IEPEXIIIOUEHUS B
CUCTEMAX 3JIEKTPOCHaDXeHHsT OOHIETO HA3Ha4YCHUS.

CBeneHus, NMTpUBEAEHHBIC B Tabnuiie A.1, YIUTHIBAIOT NIPU BRIOOpe crerneHH XecTkocTH HucnbiTaHnii TC. Ilpu
3TOM HEOOXOOUMO YYMTHIBATH NMOCIAESACTBHS HapylleHUus ¢dyHKuHoHUupoBaHusg TC.

Tadbnuuma A.l

KonnuyecTso npoBajoB, NpepbiBAHUN B Toj TIPH IIUTEIBHOCTH l

I AMITUINTYAA TIPOBAJIOB, '
% U, or 10 mo <100 mc ot 100 ao <500 mMc ot 300 Mc go <1 ¢ or I 1o <3¢

iy q

Ot 10 go 30 [ 61 66 12
Ot 30 mo 60 36 4

6
8 1

| OT60 0 100 ) 17 3 2 |
100 l 0 12 24 5

ITPHJIOXEHHE b
(MH)OPMALIMOHHOE)

HcnbiTaresHoe 000pyIoBaHMe

[ITpyuyMepB MCHNBTATENAbLHBX TEHEPATOPOB U O0DOPYIHNOBAHMUHI

Ha pucynkax b.1a u b.10 npuBeacHbI TIpUMEPHI CXEM A MOAEJIUPOBAHHUS NMOAAYU 3NTEKTPOIIUTAHMUS.

[TpeppiBaHUS M NOCTENIEHHBIE U3MEHECHHUS HaNnpSIXEHUS MOTYT OBITh CO31AaHBI ¢ UCTIONIB30BAHUEM ABYX TPaHC-
(hOpMATOPOB ¢ U3MEHSAEMBIM BBIXOXHBIM HanpsaXeHUeM (pUcyHOK b.1a).

PasMpikaHue 060uX nepekmovaTened OTHOBPEMEHHO TIPEPHIBACT NMOJauy JIEKTPONUTaHUA. AUTeTbHOCTD Npe-
pBIBAHUS MOXET OBITH NpPEABAPUTENIbHO 3amaHa. IlpoBansl u ésibpocs: HAIPAXKEHUSA HMUTHPVIOT NMONMEPEMEHHBIM OT-
KJIIOYEHUMEM niepekinoyaTene 1 ¥ 2. OTH ABa nmepeKioyaTeass HUKOTa He 3aMbIKAIOTCS B OMHO U TO Xe BpeMs. JlomxHa
OBITH NMpEeAYCMOTPEHA BO3MOXHOCTDL BKJIIOMATh M OTKITIOUATH NMEPEKIIOYATENIN NPH Pa3HBIX 3Ha4YeHUSIX (pa30Boro yria.
CoOBpeMEHHBIE TTOJIYIIPOBOAHUKOBEIE INPUOOPLI YIOBIECTBOPSIOT 3TUM TPEOOBAaHMUSAM, TOTAAa KaK THUPHUCTOPH U TPHAK-
Chl, YICITOJIb3yeMBIE B TIPOLIJIOM, MOIJIM OTKPBIBATHCS TOJBKO BO BpEMS TiepexoJa 4depe3 HY/Ib, a CAeaoBaTe/IbHO,
HEKOPPEKTHO MOJACIUPYIOT DEAJIbHYIO CUTYALHUIO. BEIXOAHOE HANPSXXEHHUE PEryJIUPYEMBIX TpaHCPOPMATOPOB MOXET
ObiTh MOAPETYINPOBAHO BPYUHYIO WIHW aBTOMAaTHUYECKM C TNTOMOILIBIO 3JICKTPOIABUTATEIIS.

BMecTo peryaupyeMbix TpaHCGOPMATOPOB M TEPEKTIONATEIICH MOIYT HCIOJAb30BAThCA T'€HEPATOPhl rapMOHU-
YeCKUX CUTHAJIOB M YCHIIMTENM MOIIHOCTH (cM. pHUcyHOK b.10). Dta cxeMa TakxKe mo3BoJisieT MCNIBITBIBaTh 1C mpwu
M3MEHEHHH YaCTOTHI ¥ TapMOHMUYECKOTO COCTAaBa MCNBITATESJILHOTO HATPSXEHHA.
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Pucynok b.1la — Cxema ycTpo¥icTBa 11l HCITLITAHUHA ITPU BO3ACHCTBHH NPOBAJIOB,
ripepbIBaHU, 6w6p0ocoé U NOCTENEHHBIX H3AMECHEHUH HaANPAXEHHUA C UCMOJIb30BAHUEM
peryJIupyeMbIX TpaHCHOPMATOPOB M IIEPEKITIOYATENICH
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Pucynok b.16 — Cxema ycTpoiicTBa g UCTIBITAHUH TTPH BO3ACHCTBUY ITPOBAJIOB, MpephiBa-
HMI, 6bi6pocog Y TOCTENEHHBIX H3AMCHEHHMH HaNPSIKECHUS ¢ UCNONB30BAHHUEM YCUITUTESI MOIUHOCTH
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Pucynox b.2 —CxeMa yCcTpoicTBa TSI MCTIBITAHWH ITPY BO3ACHCTBUU MOCTCIICHHEBIX
U3MEHEHUH HANIPAXEHHUS

[IPUJIOXEHHUE B
(MHQOPMALIMOHHOE)

Iloacnenus K cxeMe HCIILITAHUMA

B.1 Harpy3zounasa cnocobnocts UI' mo makoBoMy TOKYy

[TpumMep cxeMbt [t n3MepeHust muKoBoro Toxka MI" npusenena Ha pucyHke B.1. Mcnionb3oBaHKe BRIMPSIMUTEb-
HOTO MOCTA JENIaeT HEOOI3aTeNbHBIM H3IMEHEHHE MOJAPHOCTH BHINPAMUTENS A UCNIBITAaHUM NpU (aszosoM yrne 270
rpan o cpasHeuHio ¢ 90 rpaa. 3HayeHHE TOKA B MPOBOJAAX 3NEKTPONMUATAHUS MOCTOBOTO BBITIPAMUTENSI HOXKHO OBITh,
Mo KpaWHe# Mepe, BABoe 6oJplile Harpy3oyHo cnmocobHoct I o nUKOBOMY TOKY, YTOOGBI 00ECIEYUTH COOTBET-
CTBYIOLMH 3amac HaJAEXHOCTH QYHKLIMOHUPOBAHUA.

DNeKTPOMUTHYECKMI KOoHAeHcaTOp eMKocThIo 1700 Mxd nosixeH uMmeThb aonyck £20 %. KenatenbHo, YTOOL! OH
UMeN 3HadyeHve HanpsokeHusa Ha 15—20 % Bblie, Y4eM HOMHHANBPHBIN MUK HANPSAXEHUSA B MUTAIOIIMX NpoBOodax, T. €.
400 B mst nutanus 220 — 240 B. OH Taxxe J0JIXKEeH BBIICPXUBATh MUKOBBIN TOK, NMPEBBILIAIOLIAN, IO KpailHEN MepeE,
BRBo¢ MUKOBBII TOK UT, 4TO6B 06eCEYHTh HEOOXOMHMYIO HaAEXKHOCTb PYHKUMOHUPOBaHHUA. KOHAEHCATOD HOMIXKEH
MMETh, 110 BO3MOXHOCTH, HU3KOE 3KBHBAJIEHTHOE TOC/EN0BaTEIbHOE CONPOTHRIEHUE KaK Ha yacrote 100 I'1, Tak M
Ha yacTote 20 x['11, He mpeBhILalOlIee HA obenx yacrorax (,1 OM.

[locKonbKy MCIBITAaHUE AOKHO OBITH OCYMIECTBIEHO C pa3psiKeHHbBIM KoHaeHcatopoM 1700 Mx®, crnemyet
napajieIbHO ¢ HUM TOICOSAUHUTDL PE3UCTOD, TIPUUYEM UHTEPBAT BDEMEHH HEXIY HUCNMBITAHUSIMU NOJXKEH B HECKOJIb-
KO pa3 npeBblaTh nocrosgsHHyto BpeMeHH RC. C peaucropom 10000 OMm nocrosiunas BpemeHy RC cocrasnser 17 c,
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TaK YTO CJIEAYET UCITONB30BATh MHTEPBAN OT 1,5 A0 2 MUH MeXAy UCTILITAHUSAMU. Koraa xKemareabHbl 60Jiee KOPOTKUE
BpeMEHHBbIE HHTEPBAJIBI, CICAYET NMPUMEHATh HU3KOOMHBIC pe3uctopsl 100 Om.

ToKoCheMHHUK JOJIKEH BBIACPXHWBATH MOJHBIN MTUKOBBIK TOK TeHepaTopa B TEYCHNE OOHOM YeTBEPTHU LIMKI1a Oe3
HaCBILIEHHS.

HcneiTaHUSA JOKHEBI MTPOBOANTECH IMocpeAcTBOM MepekmiodeHus Beixoga I ot 0 o 100 % HampsxkeHUs npu
dazossix ymiax 90 u 270 rpan, 4ToOB! 006€CIEYNTE U3MEPEHUE ITHUKOBOTO TOKA AJIS 00eHX NMOJASIPHOCTEH.

Ionycxaemcs ucnoav3oeame opyzue cnocobvi usmepenua nuxkogozo moka HUT.

B.2 TpeboBanna X nukosoMmy norpedasaemomy ToKy UTC

Koraa HarpysouyHast criocobHocTh MI' o nukoBoMy moTpebasieMOMY TOKY COOTBETCTBYET YCTAHOBJICHHOMY B
HACTOSUIEM CTAHOAPTE 3HAYEHWUIO, HET HEOOXOAUMOCTH HU3MEPIATH MUKOBBIKH norpebnseMuiii Tox UTC.

['eHepaTOp ¢ MUKOBBIM HAarpy304YHBIM TOKOM MeHblIE 400 A MOXET MCITOJNb30BaTbCS INPHU MCTIBITAHHUAX, €CJIU
MUKOBBLIK nmoTpebasaeMblit Tok UTC Menbiue, yeM Harpy3zouHas cnocobHocTs UT' mo nukosomy Toxy. Cxema, nmpuse-
NEHHAs Ha pUCYHKe B.2, MoxasniBacT NpuMEp U3MEPEHHUS MUKOBOro norpedbnsemMoro toxka UTC.

CxeMa HUCITONB3YET TOT XK€ CaMBIii TOKOCHEMHHUK, YTO U CXEMaA, TIPUBEACHHA HAa PHUCYHKE B.].

Honycxkaemca ucnoav3ogams dpyaue cnocobuvt uameperus nuxkogozo nompebaiemozo moxka ATC.

OcCylUecTBASIOTCS YETHIPE MCMBITAHUS NMUKOBOTO TMOTPEOIsIeMOro TOKa B PEXUME NpPEPHIBAHUS NIPH TTOJIOXKMU-
TEILHOWU U OTPULATECJIBHON TOMAPHOCTH:

a) 3JEKTPONUTAHUE BBIKJIIOUEHO B TEYCHHME HE MEHEC 5 MMH,; IOCJIE BKIIOUEHHUS 3JIEKTPONUTAHUS U3MEPSIIOT
IMMUKOBBIN TOK NPU da30BoM yrie 90 rpan;

©) noBToOpsIOT a) npHu dazoBoM yrie 270 rpan;

B) 3JIEKTPONMTAHME BKJIIOUEHO B TeYCHHUE HE MeHee 1 MWH; BBIKJIIOYAIOT €TI0 Ha 5 C; T0Cje TTIOBTOPHOTO BKJIIO-
YEHUS DNEKTPOTTUTAHUA U3MEPSIOT TIMKOBLIA TOK NpH (da3oBoM yriae 90 rpan;

r) noBTopsIoT B) npHn da3zoBoM yrie 270 rpan.

HUI' ¢ yMeHbllLIEHHONW Harpy304YHO# CIIOCOOHOCTHIO O TTMKOBOMY TOKY MOXET OBITH MCMOJb30BaH, €CIMU TIPH
ucrpiTaHny KoHkpeTHoro MTC ero maMepeHHH# NMUKOBBIM TOK MoTpedneHus He npesBbriaeT 70 % oT mMUKOBOTO

Harpy304YHoOro Toxa vcrioan3dyemoro M.
B.3 XapaxkTepRCTHKH TOKOCHEMHHKA IS ONpede/IeHHA NMHKOBLIX TOKOB

BrixomHoe HanpspkeHHe ripH Harpy3keS500Om . . . . . . . . . . . . . .. . ... . Hewmenee 0,01 B/1 A
TIMKOBBIM TOK . . . . . o e e e e e e e e e e e e e e e e s s s e e e, He meHee 1000 A
[TorpeltIHOCTL UBMEPEHUSI TIMKOBOTOTOKA . . . . . .+« « « v v v v v e vv e v v v .. 0%
CpeoHeKkBaapariyeckoe 3HaYeHWe Toka . . . . . e e e .. ...... Hewmenee 50 A
BpeMSI HAPACTAHUSI/CIIAIA . . . . . . & o o o e e e e e e e e e e e e e He ©6onee 500 He
I'panmua nonocel nponyckanmsiHaypopue 3nb . . . . . . . . . .. .. ... ... . Heo6onee 10T
BXODHOCCOTIPOTHRIEHHE . . . . v v v v e v o e e e e e e e e e e e e e e e e He 6onee 0,001 Om
KOHCTDYKIIMA . . . . . o o o o e e e e e e e e e e e e e e e e TopounanbHas

@ 41 1171 (1 1 o He meHee 5 cMm

K ocuvwnnorpady

B — BeINpAMMTENBHBIN MOCT; T — TOKOCHEMHHMK € BRIXOAOM Ha OCLMIUTOTpad;
C — 2neKTpoaUTHYECKHI KoHaeHcaTtop eMKocThio 1700 Mk® 320 %; R —
pesuctop He 6onee 10 000 Om 1 He MeHee 100 Om

PucyHok B.1 — Cxema u3MepeHMs1 Harpy3o4yHon CyIoCOOHOCTH
HUTI’ no NUKOBOMY TOKY

K ocupnnorpacdy
1 T
A
\__/
I UTC

PucyHox B.2 — Cxema onpeaeneHHst IMKOBOTro norpednse-
moro toka UTC
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IHPUTOXEHHUE T
(cnpaeounoe)

bubauozpacun

[1] PI 50— 713—92 Coemecmumocmes mexHuieckux cpedcme 31eKmpomMazHumHas. JAeKmpomMazHUmMHas 06cmanoexa.
Buds: Huzkouacmommubix KOHOYKMUBHBIX NOMEX U CUSHANA08, Nepedasaembix No CUAOBLIM AUHUAM, 8 CUCMEMAaX 34eKmpocHab -
HCEHUS 00ue20 HA3HAYCHUS

[2] PH 50—714—92 Coemecmumocms mexHu4eckux cpeadcme 1eKmpomMazHuUmHan. JnexmpomazHumnuas obcmarnosxa.
Yposrnu anekmpomazHumnou coemecmumocmu 8 HU3K0BOALMHBIX CUCMEMAX 31eKmpocHabicenus o0ue20 Ha3HaueHus 8 4ac-
MU HU3KOYACMOMHbBIX KOHOYKMUGHBIX NOMEX U CUSHAN08, nepedasaembvlX NO CUAOBBIM NUHUAM

-

YAK 621.396/.397.001.4:006.354 OKC 33.100 D02 OKCTY 0020
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HaIIPsSIXKEHUA 3JIEKTPOITUTAHUA; ITPOBAIEI, IIPEPHIBAHMS, BEIOPOCHI M ITOCTEIICHHbIE U3MEHEHUS HATIPSKEHUS;
YCTOMYUBOCTD K JJIEKTPOMArHUTHBLIM [TOMEXaM; TpeOOBaHUS ; METOABI UCIIbITAHUM
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