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BBEJIEHUE

Hacrosamuii ctangapt siBisiercss vacthio ctaHgaptoB MOK cepuu 61000 “Onektpo-
MarHuTHasi COBMECTUMOCTh, UMEIOIIEH CIEAYIOUIYI0 CTPYKTYPY:

Yacte 1 OcHOBBI
O6mee paccmoTpeHue (BBeAeHNE, PyHIaMEHTAIbHbIE IPUHIIHIIbI )
OnpeneneHusi, TEPMUHOJIOTHS

Yactp 2 DnekTpoMarHuTHasi 0OCTaHOBKA
Omnucanue 3JIeKTPOMarHUTHON 0OCTaHOBKHU
Knaccudukarius 231eKTpOMarHUTHOM 00CTaHOBKHU
YPOBHU 3JIEKTPOMArHUTHOM COBMECTUMOCTH

Yacte 3 Hopmsbr
Hopmel momexoamuccuu
HopMmbl momexoycroiiunBocTH (B TeX CllydasiX, KOIJIa OHHM He
SIBJISIFOTCS] IPEIMETOM PACCMOTPEHUsI TEXHUYECKUMU  KOMHTETaMHU,
pa3pabaTbIBalOIIMMU  CTaHAAPTHl  Ha MPOAYKLHIO)

Yacts 4 MeToabl UCIIBITAHUNA U U3MEPEHUI
Meronas! n3mepeHui
MeTtoabpl HCIBITAHUNA

Yacte 5 PykoBozacTBa 110 YCTaHOBKE M ITOMEXOIOIABICHHUIO
PykoBojicTBa o yCcTaHOBKE
PyxoBozcTBa 110 NOMEXONOAABICHUIO

Yacte 6 OO1IMe cTaHIapThI
Yacts 9 Pa3znoe

Kaxxnast yacts moapaszaensercss Ha pa3fienbl, KOTOpPbIE MOTYT OBITh OMyOJIUKOBAHBI
KaK MEeXIyHapOJHbIE CTaHIAPTHI, JINOO KaK TEXHHUUYECKHE OTUETHI.

OTH CTaHJAPTHI U OTYETHI OyAyT OMYOIHMKOBAHBI B XPOHOJIOTHUECKOM MOPSAKE U CO-
OTBETCTBYIOIIMM 00pa3oM MPOHYMEPOBAHBI.

Hacrosmuii pa3aen siBiaseTcs MeXIyHapOIHBIM CTaHAAPTOM, B KOTOPOM MPUBOISTCS
TpeOOBaHUsI TOMEXOYCTOMYMBOCTA M METOJbl MUCIBITAHWUN, OTHOCSINUECS K MpoBajlaM Ha-
NPSKEHUSI, KOPOTKUM TPEPHIBAHUSAM, 8610pOCcAM W TOCTEIICHHBIM U3MEHEHUSIM Hampsixe-

HUA.
Vv
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TOCYJIAPCTBEHHBIN CTAHIAPT POCCUMCKON ®EJAEPALIMU

COBMECTHMOCTh TEXHHYECKHX CPEACTB OJICKTPOMATHUTHAs
YCTONMYMBOCTh K IMHAMUWYECKUM M3MEHEHUAM
HAIIPSDKEHMA OJIEKTPOIIMTAHUA

TpeboBaHus ¥ METOBI UCTIBITAHHIMA

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

Hara BBenenus 2001-01-01

1 Ob6aacTb NnpUMeHeHust

Hacrosmuii ctangapT pacnpocTpaHsSeTcsl Ha AJIEKTPOTEXHUUECKUE, dJIEKTPOHHBIE U
paouolneKmponHsle N3NNI U 000pyI0BaHUE (fajiee B TEKCTE - TEXHUUYECKHE CPENICTBA),
MOAKIIOYAEMbIE K  HHU3KOBOJIbTHBIM PACIpPEICIUTENbHBIM JIEKTPUUYECKUM CETSIM Iepe-
MEHHOTO TOKa (Hanpsaxcenuem ne o6onee 1000 B), n ycTaHaBIUBAET CTETICHU JKECTKOCTH U
METOJbl UCTIBITAHUNA HA YCTOMYMBOCTh K BO3JCMCTBUIO TMHAMUYECKUX U3MEHEHUN Hamps-
YKEHUS BJIEKTPONUTAHUS CIEIYIOIEro BUaa:

- TIPOBAJIOB,

- TIPEpBIBaHMHI,

- 8blOpocos,

a TaK)Ke K BO3JICHCTBUIO MTOCTENIEHHBIX U3MEHEHUI HANIPSHKEHUSI AJIEKTPONUTAHUSI.

Hacrosmuii ctangapT npuMeHsitoT i Texaudeckux cpeacts (TC) ¢ HoMUHATBHBIM
noTpebisieMbIM TOKOM He Oojiee 16 A B onHoM (ha3ze.

Hacrosamuii crangapt He pacrpoctpansiercss Ha TC, noakitoyaemble K 3JIEKTpUye-
CKHM CETSIM MTOCTOSTHHOTO TOKA WUJIM IEPEMEHHOr0 Toka yactoToit 400 I'm.

[lenp HACTOSIIIIETO CTaHAApPTA 3aKJIIOYACTCS B YCTAHOBJICHUHU OOIIMX MPABUI OIEHKHU
nomexoycronunBoctd TC mpu AMHAMUYECKUX M MOCTENEHHBIX U3MEHEHUSAX HaIPSKEHUS
3JIEKTPONUTAHUS.

Hacrosmuii craniapT He yCTaHAaBIWBAET UCTIBITAHUM, MPUMEHSIEMBIX JIJI1 KOHKPETHBIX
TC wunu cucreM. Ero rnaBHoil 3amaueil siBisieTcss obOecreueHue BceX 3aMHTEPEeCOBAHHBIX
TEXHUYECKHX KOMHUTETOB MO CTaHJIapTHU3AIMH, pa3padaThIBAIONIMX CTaHIAPTHl HA TPOIYK-
1110, OOIIMMU CCHUIOYHBIMU JAHHBIMHU. TE€XHUYECKHE KOMUTETHI MO CTaHIapTU3alUuu (WIH
uzrotoButenau TC) HECYT OTBETCTBEHHOCTH 3a BHIOOP BHUIOB U CTEMEHEH KECTKOCTHU UCIIbI-
TaHu#, npuMeHsieMbix 11 TC.

Tpeoosanua nacmoawieco cmanoapma, 3a UCKI104EHUEM YCHIAHOGIEHHBIX 8 5.2,
AGNAIOMCA 00A3AMETbHBIMU.

N3nanue odurmanpHOe
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Cooeporcanue cmanoapma MOIK 61000-4-11-94 naopano npameim wipugpmom,
oononnumenvuvle mpebvosanus k cmanoapmy MIK 61000-4-11, ompasicarougue no-
mpeoHOCmU IKOHOMUKU CHIPAHBL, - KYPCUBOM.

2 HopmaTuBHBIE CCHIJIKH

B nacmoawiem cmanoapme ucnonvzosanvt ccotiku na [ 1], [ 2 ] u cnedywuwue
cmanoapmol:

I'OCT 14777-76 Paouonomexu undycmpuanvhuie. Tepmunuvl u onpeodenenusn

TI'OCT 30372-95/TOCT P 50397-92 Coemecmumocms MmMEXHUYECKUX CPEOCHE
nekmpomaznumnuasn. Tepmunvt u onpeoenenusn

T'OCT P 8-568-97 I'ocyoapcmeennas cucmema odecneueHus eOUHCmMea umepe-
Huil. Ammecmayus ucnvstmamenbHozo 060pyoosanus. OCHOBHbBIE NOJI0NHCEHUS

TI'OCT P 51318.22-99 (CHCIIP 22-97) Coeémecmumocmov mexHu4eckux cpeocme
Inekmpomazuumuan. Paouonomexu undycmpuanvhvlie om 000pyoosanus unpopmayu-
oHHbIX mexHon0zull. Hopmsl u memoowt ucnvimanuii

3 O0mme moJIoKeHud

TC mnoaseprarotcst BO3ACHCTBUIO TUHAMUYECKUX M3MEHEHUU (IIPOBAJIOB, MpepbIBa-
HUH U 6b10pP0C06) WV TIOCTEIICHHBIX U3MCHEHUM HAIPSHKCHMS JJICKTPONUTAHUS.

IIpoBaiibl, IpeppIBaHUS U 6610POCHI HATIPSHKEHUS TOSABIIOTCS W3-3a NOBPEKIACHUN
ANEKTPUYECKUX CEeTel W 000pyAOBaHUS WM M3-32 BHE3AIMHOTO PE3KOr0 U3MEHEHUS HArpy3-
KU. B onpezaeneHHbIX ciiydyasx MOTYT BOSHUKHYTh JIBa WJIM OOJI€e MOCIeI0BaTENbHBIX MPO-
Bajla MU IpepbiBaHudA. llocTeneHHble M3MEHEHUs HANPSHKCHUS BBI3BIBAIOTCS MEIJICHHO
MU3MEHSIOIMMUCS Harpy3KaMH B CETH JIEKTPOIUTAHUS.

JIlnHaMHu4YecKue U3MEHEHMS HalpsDKEHUS CIIydalHbI 110 CBOEH NPUPOAEC U MOTYT
MMETh PA3JIMYHYI0 aMIUIUTYly ¥ JJIUTENbHOCTh. [IpoBaibl HaNpsKEHUs U KOPOTKUE IIPEPHI-
BaHUsS HE BCErJa SIBJSIIOTCS CKauKOOOpa3HBbIMHU, TaK Kak CYIIECTBYET BpeMs peakiUH Bpa-
LIAIOIINXCS MEXaHU3MOB U 3aILUTHBIX JIEMEHTOB, IOAKIIOYEHHBIX K CETSIM JJIEKTPOIUTA-
Husi. Ecniu pa3BeTBiieHHbIE (paclpeiesieHHbIE) CETH AJIEKTPONUTAHUS BHE3AMHO OTKIKOYa-
I0TCSl  (JIOKaJIbHO BHYTPU MPENNpPUATHS UIM B 30HE IEJIOT0 PErHMOHA), TO HANpsHKEHHE Ha
TC Oyzner yMeHbIIATHCS TMOCTETIEHHO M3-3a HAJIMUYMS MHOYKECTBA BPAIIAIOIINXCS MEXaHU3-
MOB, KOTOPBIE TIOJCOCINHEHBI K CETAM JJIEKTPOIUTAHUSA. B TedeHne HEKOTOporo nepuoaa
BPEMEHHU BpaILAIOIIMECs MallMHbl OyayT paboTaTh Kak I'€HEpaToOpbl, MOCHUIAIOLINE IJIEK-
TPOIIUTAHUE B CETh.

TC HEKOTOPBIX BHUJIOB SIBISIOTCS 00Jie€ YyBCTBUTEIBHBIMH K TIOCTETICHHBIM M3MEHE-
HUSIM HamnpsOKEHUs, YeM K pe3KUM U3MEHEHUSM. BoNbIIMHCTBO yCcTpoiicTB 00pabOoTKH JaH-
HBIX UMEET BCTPOEHHBIE 3JIEKTPOHHBIE CXEMbI KOHTPOJIS NPONaJaHus MICKTPOIUTAHUS HJIs
3alIUTHl ¥ COXPAHEHUs! MHPOpPMAIMKU BO BHYTPEHHEH MaMATH C T€M, YTOOBI MOCIE BOCCTa-
HOBJICHHSI 3JIEKTPOIUTAHUSL YCTPOUCTBO 00paOOTKK JaHHBIX MOTJIO HadyaTh paboTaTh COOT-
BETCTBYIOIMM 00pa3oM. HekoTopsle 271eKTpOHHBIE CXEMbI KOHTPOJIS MIPONAJAaHUs dIEKTPO-
NUTAHUS pearupyroT HEAOCTATOYHO OBICTPO HAa MOCTENEHHOE YMEHBIICHHE HAIPSDKEHUS B
CeTU DJIEKTpOIUTaHMs. B pe3ynbrare HanpsykeHHE IUTAaHWS Ha MHTETPAIbHBIX CXeMax
YMEHBIIAETCS 70 YPOBHSI HUKE MUHUMAJILHOTO paboyero HampspKeHUs MpeXae, 4YeM aKTH-
BU3UPYETCS DJIEKTPOHHAs CXeMa KOHTPOJIA MPOIaJaHus ICKTPOIUTAHUsA, BCICACTBUE YETO
2



I'OCT P 51317.4.11 -99 (MOK 61000-4-11-94)

JTAHHBIE MOTYT OBITh YTEPSIHbI WJIM UCKaKeHbI. Korja HampsbKeHUe 3IeKTPONUTaHuUsl BOC-
CTaHOBUTCSI, yCTPOMCTBO 00pabOTKM JTaHHBIX HE CMOXKET MPaBHIILHO HayaTh paboOTy 10 TeX
nop, nmoka He OyJeT MpoBejeHa Mepe3arpy3ka WK MepernporpaMMUpPOBAHUE BHYTPEHHEU
MaMSTH.

B Hacrosiiem cranmapTe yCTaHOBIICHBI METOJbI UCIBITAHUN MPH BO3ACHCTBUU TU-
HAMUYECKUX U TOCTETICHHbIX U3MEHEHUI HAMPSKEHUS AJIEKTPOIUTAHUS.

TpeOGoBaHust yCTOMYMBOCTH K MOCTETICHHBIM M3MEHEHHUSM HAIPSKEHUS AJICKTPOIIU-
TaHUsI HE ABJISIIOTCA 00s3aTenbHbIM uist TC Bcex BUIIOB M JOJIKHBI yCTaHABIUBATHCS B He-
00XOJIMMBIX CyyasiXx TEXHUYECKMMHU KOMUTETaMU MO CTaHJapTHU3aluu B ctanaapTax Ha TC
KOHKPETHOT'O BUJA.

4 OnpeneneHust

B nacmoawem cmanoapme npumenarom mepmunst, ycmanosiennvie 6 I'OCT
14777, I'OCT 30372/TOCT P 50397, a makace cneoyrouue.

4.1 JImHamMHMYecKOe M3MEHEHHE HANPSKEHHUSA FICKTPONUTAHUA - IIOMeExa,
NPECTaBISAIONAs COO0M CTyNneHYaToe KPAaTKOBPEMEHHOE M3MEHEHHE HANpPSDKEHUS — JJIEK-
TPONUTAHUS 32 PETJIAMECHTHUPOBAHHBIM HVDKHUN WIM BEPXHUW IPEAEIl, JINTEIbHOCTBIO OT
IIOJIYIIEPUOAA YaCTOThl IIEPEMEHHOIO0 TOKAa 10 HECKOIBKHMX CEKYH]I C IOCIEIYIOLIUM BO3-
BpAIlEHUEM K UCXOJHOMY 3HAYCHHUIO.

4.2 TIlocreneHHOe U3MEHEHHE HATIPSKEHHUS JJIEKTPONUTAHUSA - TOMeEXa, Mpea-
cTaBJstonas co0ol IaBHOE U3MEHEHUE HANIPSKEHUS SJIEKTPOIUTAHUS 10 60JIee BHICOKOTO
wiH 00Jiee HU3KOTO 3HAYECHHSI OTHOCUTEILHO YCTAHOBJIICHHOTO YPOBHS HATIPSDKCHHUS.

5 CreneHu KeCTKOCTH UCIIBITAHUM

5.1 HpOBaJIBI, IIPCPLIBAHUS U 6bl6p0€bl HaIIPAXKCHHUA SJICKTPOIIUTAHUA

N3meHeHne HanpspKeHUs UMEET CTyNeH4aThlid xapaktep. Ha pucynke 1 moxazaHbl
JTUHAMUYECKUE U3MEHEHUS HaIPSKEHUS.

Jnsa nenbitannii TC Ha yCTOMYMBOCTh K AMHAMUYECKUM HW3MEHEHMSIM HAINPSKECHUS
AJIEKTPOIUTAHMSI YCTAHABIUBAIOT CTEIIEHU JKECTKOCTH UCIIBITAHUM, yKa3aHHbIe B Ta0iuLe 1.

Cmenenu ycecmkocmu UCHbIMAHUIL HA YCMOUYUBOCb K OUHAMUYECKUM UIMeE-
HEHUAM HARPANCEHUA IIEKMPONRUMAHUA U MEeMmOObl UCHBIMAHUI YCIMAHAGIUCAIOM 6
cmanoapmax Ha TC konkpemnozo eéuoa u ¢ mexuuueckoii 0okymenmayuu Ha TC 6 co-
0Mmeemcmeuu ¢ HaCMOAWUM CIAHOAPHOM.
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Tabauuya 1 — Cmenenu scecmkocmu UCHbIMAHUIL

Buo ounamuue- | Cmenenv sice- Hapamemp ucnvimamenvHvlX 6030eliCmMEUil
CKUXx  usmeHe- | cmkocmu  uc- | Hcnoimamens- | Amnaumyoa Jlnumenvnocmo
HUIl Hanpadxce- | NBIMAHUIL Hoe Hanpax)ce- | OUHAMUYECKUX | OUHAMUYECKUX
Husa  3J1eKmpo- Hue, % UHI), U3MEHEeHUU U3BMEHEHUU Ha-
numanus +5% HANPAMCEHUA, | RPANCEHUA,
% Un" nepuoowt (mc)

Ilposanvt  na- 1 70 30 100200)
npAsCceHun 2 70 30 25(500)

3 70 30 50(1000)

4 70 30 1002000)

x? Cneuuanvhoe Cneyuanvnasn Cneuuanvnasn
Ilpepviganusn 1 0’ 100 1(20)
HanpsaiceHus 2 0’ 100 5(100)

3 0’ 100 10(200)

4 0’ 100 25(500)

Xx? Cneuuanvhnoe Cneyuanvnasn Cneuuanvhnasn
Bwiopocor  Ha- 1 120 20 100200)
npadcenHus 2 120 20 25(500)

3 120 20 50(1000)

4 120 20 100(2000)

x? Cneuuanvhnoe Cneuyuanvnasn Cneuuanvhnasn

1) Un - nomunanvnoe nanpsasyicenue nekmponumanus. /[na ciyuaee, kozoa cymmap-
Hoe donycmumoe OMmKIOHeHUe OMm HANPANCEHUs IleKmponumanus npeeviuiaem 20
% HOMUHANIBLHOZ0 HANPANCEHUS, UCHBIMAHUA RPOGOOAM ONA 8EPXHE20 U HUINCHE20
O0ONYCMUMBIX YPOBHEIl.
3Hauenus UCHLIMAMETbHBIX HANPANCEHUN YKA3AHbL NPU OMCYMCMEUU HAZPY3KU HA
8bIX00€ UCNBIMAMEIbHO20 2eHepamopa.
2) X npeocmaenaem codoii OMKpLIMyl0 CHieneHb HCeCMmKOCMU UCHbIMAHULL, KOMOopas
Modcem ovimb ycmanoenena ¢ cmanoapmax na TC Konkpemnozo éuoa u ¢ mexuuye-
ckout 0ookymenmavuu na TC.
3) Hcnvimamensvnoe nanpaxcenue 0 % Uy coomeemcmeyem nonnomy npepwvléanuio
Hanpaxycenusn rnekmponumanusn. Ucnvimamenvnotii yposenvs om 0 0o 20 % Uy
MOdHCEM PACCMAMPUBAMBCA KAK NOJIHOE NPEPbléanue
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ITo cornacoBaHuIO MEXay NMOTPEOUTETEM U M3TOTOBUTENEM, JUIsl OTKPHITON CTENEHH
YKECTKOCTH UCHBITAHUN MOTYT OBITH BBIOpPAHBI OTJIMYHBIE OT YCTAHOBJIEHHBIX B Ta0iuie 1
3HAYEHUS MApPaMETPOB UCIBITATEIbHBIX BO3JICHCTBUN B COOTBETCTBUH C JOIOJHUTEIbHBIMA
UCIIBITATEIIbHBIMU HAIPSHKEHUAMU U JUIMTEIIBHOCTSAMU IIPOBAJIOB U IPEPBIBAHUM HaIpsikKe-
HUS 3JICKTPONUTAHNUS, TPUBEICHHBIMH B TaOIuUIE 2.

CeneHus 0 mapaMerpax MPOBAJIOB U MPEPHIBAHUI HAMPSKEHUS B DJIEKTPUUECKUX
CEeTAX JIaHbl B IPUJIOKEHUU A.

Ta6m/1ua 2 —ﬂonwmumenbnbte HCIIBITATCIIbHBIC HAIIPSAKCHUA U
AJIUTCIIBHOCTU TIPOBAJIOB U HpepBIBaHI/Iﬁ HaTIPpSKCHUA 3JICKTPOIIUTAHUA

HcnbiTarensHble AmMIuTy1a npoBaioB | /IMTENBPHOCTh  NPOBAJIOB U
Hanpspkenus, % UH, W TPEpPBIBAHUNM HAMps- | IPEPHIBAHUN HAIPSKEHUS,
+5% xenus, % UnH TIEPUO/TbI
0,5*
0 100 1
5
40 60 10
25
70 30 50
CneunanpHas

* WcnplTanus TOMKHBI TPOBOIUTHCS MPHU TOJIOKHUTETBHOW M OTPHUILATEIBHON TMO-
JSAPHOCTH, T. €. HaunHasA 0T 0 m ot 180 rpax cOOTBETCTBEHHO.
[Ipumeuanus

1

2

s ucneitanuit TC MoryT ObITh BBIOpaHbl HECKOJIBKO 3HAUYEHUH aMIUIUTYIl U
JUIUTEJIBHOCTEW MPOBAJIOB U IIPEPBIBAHUI HAIIPSKEHUS.

Ecnu TC ucneiteiBatoT npu nposanax HanpstkeHust 100 % Uy (mpepbiBaHUsX),
TO HET HEOOXOJIMMOCTH MTPOBOANTH UCIIBITAHUS NPHU APYTUX aMILIUTYyJax MpoBa-
JIOB HaNpsKEHUsT TOM ke AnuTenbHocTh. OHAaKO AJ11 HEKOTOPBIX CilydaeB (CHc-
TE€Mbl OXPaHHOW CUTHAJIM3ALUMU WM AJIEKTPOMEXAHUUYECKHE YCTPOMCTBA) MOTYT
OBITh UCKJIIOUEHUSI. DTO TOJKHO OBITh YCTAHOBJIEHO B craHiaprax Ha TC KoH-
KpPETHOTO BU/Ia U B TEXHUUYECKON foKyMeHTauuu Ha TC.

[IpuBeneHHbIC 3HAYCHHUS [UITMUTEIHHOCTH MOTYT OBITh IPUMEHUMBI K KOKJIOMY U3
YKa3aHHbBIX HCIIBITATEIbHBIX HAMPSKEHUH.

3HAYEHUs UCIBITATEIbHBIX HANPSKEHUN yKa3aHbI IPU OTCYTCTBUU HArpy3Kd Ha
BBIXO/IE UCTBITATEIBHOI'O FEHEPATOPA
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5.2 TlocreneHHbIE U3BMEHEHUS HAMIPSKEHUST 3JIEKTPOIUTAHUS

[Ipu wucnbitanusax TC Ha yCTOWYHMBOCTH K MOCTENIEHHBIM U3MEHEHHUSM HAIPSHKEHUS DJICK-
TPONMUTAHUS OCYIIECTBIISIIOT U3MEHEHHUS HAIPSKEHUSI 3JIEKTPONUTAHUS OTHOCUTEIbHO HOMHUHAJb-
HOro HanpspkeHus: UH.

[Ipumeuanue - IlocrenenHoe M3MEeHEHNE HANPSHKEHUS TPOUCXOAUT 32 KOPOTKHM TPOMEKY-

TOK BPEMEHU U MO>KET BO3HUKHYTh M3-32 U3MEHEHUS HArpy3KU WM HAKOIIJICHHON YHEPTHH B

CUCTEMaX JIEKTPOCHAOKECHHS.

[IpennouruTenbHOe BpeMs M3MEHEHUI HANPSDKEHUS M BPEMS, B TEUEHUE KOTOPOTO MOHU-
KEHHOE HAMpsHKEHUE JTOJDKHO OBITh BBIIEPIKAHO MPHU MCTBITAHUSIX, MpUBeaeHBI B Tabmuie 3. Cko-
pPOCTb M3MEHEHHMsSI JOJKHA OBITh MOCTOSIHHOM, OJHAKO HAIPSHKEHHE MOXKET ObITh CTYNEHYAThIM.
CryneHn JAOJKHBI — pacmojaratbCcsi OT HYJIEBOIO MEPECEUEHUs M HEe JOJKHBI mpeBbimath 10 %
Un. Ctynenu menee 1 % Un paccMaTpuBarOTCs Kak Clydail TOCTOSHHOW CKOPOCTH M3MEHEHHUS Ha-

MIPSAKCHUA.

Ta6nnua 3 - BpeMeHHHC XapaKTCPUCTUKU ITOCTCIICHHBIX U3MEHEHUHU HaIIPSAKCHUSA 3JICK-

TPOIIUTAHUSA
HcnbrrarenbHblil Bpems Bpewmst BeLaepKKH Bpewms
YpOBEHB MOHMKEHHS Ha MOHM)KEHHOM HapacTaHUs
HanpspkeHust, % UH, HaIpsDKEHUs, C, HaIpsDKEHUH, C, HaIpsHKEHMUS, C,
+5% +20% +20% +20%
40 2 1 2
0 2 1 2
X X X
IIpumeyanus

1 X mpezncraBnser co0oil OTKPHITOE 3HAUEHHE, KOTOPOE MOXKET OBITh YCTaHOBJIEHO B cTaHaapTax Ha TC
KOHKPETHOTO BUJIA U B TEXHUUECKOH nokyMeHTaruu Ha TC.

2 3HayeHMs WCHBITATENBHBIX YPOBHEH HampsyKEeHHWs yKa3aHbl MPHU OTCYTCTBMM HAarpy3kd Ha BBIXOJE
UCHBITATEILHOTO TeHepaTopa

Ha PUCYHKC 2 MOKa3aHbl MOCTENEHHBIE U3MEHEHUS HaIps>KCHUA.
6 MHcnobiTaTeabHoe 000pyaOBaHUE

6.1 HcneiTarenbHble T€HEPATOPHI

Hwxe npuBeieHbl XapaKTEPUCTUKH MCTIBITaTeNbHBIX TeHepaTtopos (UI') nuHamuyeckux u3-
meHenuil Hampspkenus (U IMH) nu nocrenenusix usmeHenuit Hanpspkenus (WD TTHH).

[Ipumepsr cxem UI npuBeneHsl B npuiIoKeHUH b.

Ypoenu unoycmpuansnvix paouonomex, cozoasaemvix HI' /IMH u HI ITHH, 0onsuchol
coomeemcmeosamov mpevosanuam 'OCT P 51318.22 ona ob6opyoosanus knacca b.

6.1.1 Xapakrepuctuku WI' INMH

BBIXOIHOE HANIPSIKEHUE ..ooonnveeeanniieeniiaeennn. B cooTBeTcTBUM ¢ Tabnuamu 1, 2

Harpy3o4Hast CIOCOOHOCTD .......vvvenrennnnnnns. 16 A (cpenHeKkBaJpaTHYECKOE 3HAYEHUE) B OJTHOM
(aze mpu HOMHHATEHOM HampspkeHud UH  paBHOM
220 B. UI' nomxeH BelAEPKUBaTh TOK 23 A mpu uc-
neiTatennbHoM Hanpspkernn 70 % Unr u 40 A mpu
ucneiTarensHoM HanpspbkeHuun 40 % Un s mmm-
TEIBHOCTH 10 5 C
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OTKIJIOHEHHE HANPSHKEHUS IPU U3MEHEHUHU Harpys3Ku
Ha BBIXOJIE FE€HEpaTopa:

ot 0 10 16 A npyu HOMHMHAJIHHOM HaNpPsSHKEHUH paB-
HOM 220 B oo
or 0 mo 23 A mnpu HUCHBITATEILHOM HaNpPsKEHUU
70 %
or 0 o 40 A mpu HUCHBITATETHFHOM HaIPSKEHUU
40% UH.oiiiiiiiiiis
3HaueHWE THKOBOTO HArpy304YHOTO TOKa (MoKa
KPAMKOBPEMEHHO20 KOPOMKO20 3AMbIKAHUSA). ... ....

ITonoXuUTENpbHBIA M OTPHUIIATEIBHBIA BEIOPOC TIPH
CTYNIEHYaTOM HM3MEHEHHU HANpsKEHHs Ha BBIXOJE
UI" u conporusnenun Harpy3ka 100 Om ...............

Bpewmsi HapactaHus (M crajga) CTyNEHYaTOro H3Me-
HEHMs HampsbkeHus Ha Bbixozae UIT mpu compoTus-
neHuu Harpy3kd 100 OM ...,
®da30BEIi cIBUT (TIPH HEOOXOAUMOCTH) ................
[orpemHocts ycTaHOBKM (ha3pl CTYNEHYATOTO H3-
MEHEeHHs HampsDKeHHUsS 10 OTHOIICHHI0 K (a3e Ha-
TIPSDKEHUS DTEKTPOTHTAHUS .. «eoveneenneneanennennenne.
Ilepuoo noemopenus OunamuuecKux usMeHeHuil
HANPANCEHUA «ouvveerneineineiniininninniineineisesneencon

Menee 5 %

Memnee 7 %

Menee 10 %

He menee 400 A npy HOMMHATEHOM HaNpsSKEHUH Ha

Beixone UI

Menee 5 % BeIUYHMHBI CTYyIICHYaTOTO HU3MCHCHUSA
HaIPsKCHUA

Ot 1 1o 5 Mkc
Ot 0 mo 360 rpan

Mesnee + 10 rpaz.

Om 1 oo 20c

Jna ucneimanuii TC ¢ HoMuHanbHolM HOMpeodAAeMbIM MOKOM 00 8 A (6 000l haze) donyckaemcs
npumenenue UI' J/IHH co chedyrowmumu xapakmepucmukamu, OMaIndaiomumMuca om XapaKmepucmux
HUTI /THH c nazpysounoii cnocoonocmuio 16 A (6 00noii ¢paze):

Hazpy3ounaa cnocoOHOCHIb .........ccueeeeveiiniiniinecnnn

OmKnoneHue HANPANCEHUA NPU UMEHEHUU HAZPY3KU
Ha 8bIX00e 2eHepamopa:

om 0 00 8 A npu HOMUHAILHOM HANPANCEHUU DPAGHOM
om 0 0o 11,5 A npu ucnsimamenvHom HanpANCceHUU
70 %
om 0 0o 20 A npu ucnvimamenbHOM HARPANCEHUU
3Hnauenue nuKo6020 HAzpy304H020 MOKa (mMoxka Kpam-
KOGPEMEHHO20 KOPOMKO20 3AMBIKAHUI) . vvveveeneenencnens

6.1.2 Xapaxmepucmuxu HI ITHH

BbIX0OH0€ HANPAHCEHUE «oo.ouuevnniiiinriiieiiiiniiinninnnnes
Hazpy304Has CHOCOOHOCHID ......cceuuuviineiiiniiiinieinninnn

8 A (cpeonexeadpamuueckoe 3nHauenue) 6 00HOI paze
npu HomuHanvhom nanpaxcenuu Un paenom 220 B.
HUT oondicen evroeprcusamov mok 11,5 A npu ucnvima-
menvnom nanpaxcenuu 70 % Un u 20 A npu ucneima-
menvnom nanpaxcenuu 40 % Un onsa onumenvhocmu
005c¢c

Menee 5 %
Menee 7 %
Menee 10 %

He menee 200 A npu HOMUHATbHOM HANPANCEHUU HA
evixooe UI'

B coomeemcmeuu ¢ mabnuyeii 3

16 A (cpeonexsadpamuueckoe 3naueHue) 6 00HOU (hasze
npu HomuHanvhom Hanpaxcenuu Un paenom 220 B.
HUT oonxncen evioeprcusamov mox 40 A npu ucnvima-
menvnom nanpaxcenuu 40 % Un onsa onumenvhocmu
005 c
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OmKnoneHue HAnpA}CeHUs RPU UIMEHEHUU HAZPY3KU:
om 0 00 16 A npu HOMUNHATLHOM HARPANCEHUU PABGHOM

27/ 2 Menee 5 %

om 0 0o 40 A npu ucnvimamenvbHOM HARPAHCEHUU

L U Menee 10 %

Bpemennwvie xapakmepucmuxku HI IIHH .................. B coomeemcmeuu ¢ mabauyein 3

Jna ucneimanuii TC ¢ HOMUHAIbHOIM HOMPeEONAEMBIM MOKOM 00 8 A (6 00HOIl (ha3ze) donyckaemcs
npumenenue HI' ITHH co cnedyouwjumu xapaKkmepucmukamu, OMaudaomumucs om xXapaKxmepucmux
HUTI ITHH c nazpy3ounoii cnocoonocmoio 16 A (¢ oonoii ghpaze):

Hazpy30uHas cCNHOCOOHOCHLD .....c.eeeveviinevinieinneens 8 A (cpednexeadpamuueckoe 3naueHue) 6 00HOU
¢haze npu nomunanvnom nanpsadxcenuu Un pasnom
220 B. UT oonsicen evroeprcusamv mox 20 A npu
ucnvsimamensvhom nanpsadycenuu 40 % Un ona
onumensHocmu 00 5 ¢

Omknonenue HANPAX}CEHUA RPU U3MEHEHUU Ha-

2py3KU:

om 0 00 8 A npu HOMUHANLHOM HARPAICEHUU

PABHOM 220 B ....ccvevevnneiieiiiiiiiiiiieiiniiinneennees. Menee 5 %

om 0 00 20 A npu ucnvimamenbHom HANPA}HCEHUU

40 % UH..uonnennees coveiniinniiiiiiiieiiiiiiiieiieiennenes Menee 10 %

6.1.3 IIposepka xapakrepuctuk MI' JIMH wn UI [IMH

[Tpu nposepke xapakrepuctuk UI' JIUH u UI TIMH nomxHBI OBITH U3MEPEHBI UX
napameTpsl, npuBeaeHHsie B 6.1.1 n 6.1.2.

Iukoewiit nazpyzounvii mox HI' J/IHUH onpedensemca HenocpeocmeeHHbim ume-
DeHuem moka 6 pexcume KpamkoEpPeMeHH020 KOPOMKO20 3aMbIKAHUA HAZPY3KU Ju00
umepenuem 6vIX00H020 noanozo conpomuenenus Ul /[HH 6o epemennom ouanazone
om 1 00 5 mkc. Ilpumep 603moxcHoul cxemovl nposepku nuxoeozo moxa UI' /[HH npu-
6eden ¢ npunorcenuu B.

IIpn ucneitanuax gonyckaercs npumenars WMIT JIMH, 3HaueHne mukoBOro Harpy-
309HOr0 TOKa KOTOPOIrO MEHbIIE yCTaHOBIEHHOTro 3HaueHus (400 A). 1lpu stom usmepse-
MBIN NMHUKOBBIN MOTPEOIIeMbli TOK UCTIBITYyeMOro Texuuueckoro cpeactsa (MTC) nomken
obITh MeHee 70 % OT MaKCHUMaJIbHOTO MUKOBOro Harpy3oudoro Ttoka I, koTopslil onpene-
JSI0T cortacHo npuioxkennio B. TTukosiid motpednsemsiii Tok UTC nomxkeH ObITH H3Me-
pEH KaK IpU NEPBOHAYAIILHOM BKJIIOUEHHM, TaK M MOCIE MATHUCEKYHIHOTO BBIKIIIOUEHHS,
UCIIONB3YS MPOIIEAYPY, ONMCAHHYIO B IPHIIOXKEeHUU B.

Xapaktepuctuku nepexntoueHus MIT JIMH nomxHBI OBITE U3MEPEHBI P HArpy3Ke
100 OM ¢ COOTBETCTBYIOIIEH PACCENBAEMOI MOIIHOCTHIO.

Bpewms napactanus u cmnana, a TakKe MOJOXKHUTEIbHBIM U OTPULIATEIbHBIN BEIOPOCHI
JOJIKHBI OBITH OIpe/IeTICHbI MPU BKIIIOUEHUH Kak MpH ¢azoBoM yrie 90 rpaj, Tak u npu da-
30BoM yruie 270 rpaa, ot 0 1o 100 % Un u ot 100 no 0 % Us.

[IpoBepka ¢azoBoro casura npousBoautcs ot 0 1o 360 rpag ¢ AUCKPETHOCTHIO 45
rpan npu nepexmroueann ot 0 1o 100 %, ot 100 g0 0 %, ot 100 mo 70 %, ot 70 no
100 %, ot 100 no 40 % u ot 40 no 100 % HOMHHAIBHOIO HAIPSKEHUS IIEKTPONUTA-
HUSL.

HI' JIUH u UI' ITHH o0o0nsicubt 60bims ammecmosanvt no I'OCT P 8.568.

6.2 VCTOYHMK 3JEKTPONUTAHUS

YacToTa UCHIBITATEIBHOTO HANPSKEHUS TOJDKHA HAaXOIUThCA B mpeaenax + 2 % ot-
HOCHUTEJIbHO HOMUHAJIBHOM YaCTOThI CETH AJIEKTPONUTAHUSA.
8
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7 Pa0doudee MecTO 1JI1 HUCHBITAHUN

Ucnwitanue nomknao npopoauthes ¢ UTC, noakmouennsim k UTT JIMH npu nomortu
Ka0ensl ANEeKTPONUTAHNUSI MUHUMAJIBHOW JITMHBI, YCTAHOBJICHHONW B TEXHUYECKON JOKYMEH-
tauuu Ha WUTC. Ecnu gnuna xaGenst HE yCTaHOBJIEHA B TEXHWYECKOW JTOKYMEHTAIIMU Ha
NTC, npuMeHsI0T BO3MOXKHO 00Jiee KOPOTKHH, moaxoasimuii ajs npumenenus UTC.

Ucnpitarensnoe 060pyaoBaHUE sl JBYX BUIOB BO3JIEHCTBUM, OMUCAHHBIX B Ha-
CTOSIIIIEM CTaHJAPTE, TOJHKHO 00ECTICYNBAT:

- TPOBAJIBI, IPEPHIBAHUS U @b1OPOCH! HATIPSHKEHUS;

- TIOCTENEHHBbIE M3MEHEHHUS OT HOMHUHAJIBHOTO HAMNPSHKEHUS J0 M3MEHSEMOro Ha-

npspKeHus (HeoO0sA3aTeIbHOE UCTIBITAHHE).

CxeMbl UCTIBITAHUN MTPUBEICHBI B MPUJIOKEHHUH b.

Ha pucynke b.la noka3zana cxema reHepaluu MpOBajoOB, IPEPBIBAHUN, 6bIOPOCOE
HANPSDKEHUS C UCIIOJIb30BAHUEM PETYIIUPYEMbIX TpaHc(hopMaTopoB U nepekitoyateneid. Ha
pucynke b.16 Tmokasana cxema ¢ MCIIOJb30BAHMEM I'€HEPATOPa M YCHIIUTENS MOIIHOCTH
JUISl UCTIBITAHUM NPU BO3JICUCTBUM MPOBAJIOB, IPEPHIBAHUN U 6b10P0COE HATIPSKEHUS U T10-
CTETICHHBIX U3MEHEHUIN HAIPSKEHUS.

Ha pucynke b.2 npuBeneHa cxema TOJIbKO JJIsI TEHEPALUHA TOCTEIIEHHBIX U3MEHEHHIN
HANPSDKEHUS ¢ UCIOJIb30BAHUEM PEryJIupyeMoro Tpanchopmaropa.

8 MeToabl HCIBLITAHUH

[Ipexxae, yem Havath ucnbiTanue TC, 0MmKHA OBITH MOATOTOBJIEHA MPOTPAMMA UC-
MBITAHU.
Pexkomennyetcs, 4To0bI IporpaMMa UCIBITAHUM BKIIIOYaa CIeIyOIINe MyHKTHI:
- o6o3nauenue UTC,
- uHbOpMAIHs 110 BO3MOXHBIM COSAMHEHUSAM (pa3beMbl, KIEMMBI U T. ) U COOT-
BETCTBYIOLIUM Ka0essiM U nnepudepuitHbIM yCTPOHCTBAM;
- BXOJHOMW MOPT 3JEKTPONUTAHUS 000pYI0BaHMS;
- kou¢urypauus UTC;
- CTEINEHHU KECTKOCTH U KPUTEPHUH KadyecTBa (PYHKIIMOHUPOBAHUS, MPUBE/ICHHBIEC B
CTaHJApTe W/WIN B TEXHUUYECKOH TOKYMEHTAINH;
- NPUHLHI ASUCTBUS 000pYIOBaHMS;
- omucaHue pabodero Mecra il UCTIBITAaHHH.
Eciu mpu HUcnbITaHUSX HEBO3MOYKHO OOECHEUUTh PEalibHble MCTOYHHMKH PadOunx
cur"anos s UTC, To nomyckaercs NMPUMEHEHUE UMUTATOPOB CUTHAJIOB.
JI7ist Ka)X10T0 UCTIBITAaHUA JI000€ YXY/IICHWE OJDKHO PEerUCTpupoBaThes. [JomkHa
ObITH OOecrieueHa BO3MOKHOCTh KOHTpoJupoBath coctostHue UTC Bo Bpems U mocne uc-
nelTaHuil. Ilocne kaxmoro Bua UCHBITAHUM ClIEAyeT OCYLIECTBIATH IMOJHBIA (YHKIHO-
HAJIBHBIA KOHTPOJIb pabotocriocodnoctu UTC.
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8.1 VYcioBus UCTIBITAaHUIM B UCIIBITATENILHON JIabopaTopuun
8.1.1 Kinumaruueckue ycioBus

WcnibrTanust mpoBOIAT IPH HOPMATBHBIX KIUMATHYECKUX YCIIOBUSX B COOTBETCTBUU
cI'OCT 15150-69:

- TeMImeparype OKpyxKarouei cpeasl (25 +10) °C;

- OTHOCHUTEJIbHOM BIIAXKHOCTH Bo3ayxa 45 - 80 %;

- armocdepHom nasieHuu 84,0 — 106,7 klla (630 — 800 mm pm.cm.),
eciu uHvle mpebdosanus He ycmanoenenot 6 cmanoapmax Ha TC konkpemnozo suoa.

8.1.2  DnexkrpomarHutHas 0OCTaHOBKA
DneKTpOMarHuTHasi 0OCTaHOBKA B MCHBITATEIbHON 1a00pPATOPUM HE JOKHA OKa3bl-
BaTh BIIMSHUE HA PE3YJIbTAThI UCIIBITAHUH.

8.2 IIpoBeneHne UCIIBITAHUI

Bo Bpems npoBeeHUs UCIBITAHUI HaNPsyKEHUE JJIEKTPONUTAHUS YCTaHABIUBAIOT C
TOYHOCTBIO 2 %. KOHTpOnb ycTaHOBKHU (Pa3bl TOMKEH OCYIIECTBIATHCSA ¢ TOYHOCTHIO + 10
rpaj.

8.2.1 IIpoBamsbl, NpepbIBaHUS U 8b1OPOCHl HATIPSKECHUS

NUTC nomxHO OBITH MOABEPTHYTO MCIIBITAHUSAM Ha KaXXKI0W BHIOPAaHHOW KOMOWHAINH
UCHBITaTEIbHOTO HAMNPSKEHUS M JUIMTENIbHOCTH B IOCJIEIOBATEIBHOCTH MO TpPU IPOBa-
Ja/nipepbIBaHus/8blOpoca ¢ untepBasiaMu He MeHee 10 ¢ (MeXay KaKIbIM UCIBITATeIbHBIM
Bo3zeicTBUEM). CrieyeT UCIBITaTh KaX/Iyl0 MPEACTAaBICHHYIO Ha MCIBITaHUS KOH(pUTypa-
muro UTC.

Ckauko00pa3Hble U3MEHEHUsI HANPSKEHUs 3JIEKTPOIMUTAHUS JOJIKHBI POUCXOIUTh
IIPY MEPEX0/IE HAIPSLKEHUS Y€pE3 HyJIb 3a UCKIIIOUECHUEM CIIy4YacB, KOrla B CTaHIapTax Ha
TC xoHKpeTHOTO THMa yKa3aH (a30BbIid Yrojl MpephIBaHus, BHIOMpaeMblii U3 psana: 45, 90,
135, 180, 225, 270, 315 rpan B kaxaou (dase.

Jlis Tpex(azHbIX CUCTEM HCHBITAHUS MPOBOIAT HooudepenHo ¢asza 3a (as3oil. B ot-
JIeNIbHBIX CIy4asiX MpU yCTaHOBJIEHUHU TpeOoBaHMN B cTaHAapTax Ha TC KOHKPETHOro THIA
UCTIBITAaHMSI IPOBOJAT B TpeX (pazax OJHOBPEMEHHO. B ciryyae 0 JHOBpEMEHHOTO BO3JEHCT-
BUS MPOBAJIOB, 6610POCOE WIIN NPEPHIBAHUN HAIPSOKEHUS B Tpex (hazax yclloBUE Nepexoja
HaMpsDKEHUs Yepe3 HyJIb JI0JIKHO OCYIIECTBIATHCS TOJIBKO B OJHOM (ase.

8.2.2 TlocreneHHble U3MEHEHUS HAIPSHKEHUS

NTC ucneiThIBaeTCs Ha KaKJIOM YCTaHOBJIEHHOM HCIBITATEIbHOM YPOBHE HalpshKe-
HUS TpH pa3a ¢ uHTepBasioM 10 ¢ 1t Tunosoit koHpurypauun UTC.

9 Pe3yJbTaThl HCNILITAHUI U MPOTOKOJ UCTIBLITAHUI

B nacTostmiem paszgene npuBeAeHbl YKa3aHUS MO OLEHKE PE3yJbTaTOB UCIBITAHUN U
0(OPMIICHHUIO TIPOTOKOJIA TIO STUM UCTIBITAHUSIM.

10
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MHoecTBO U pazHOOOpazue 000pyAOBaHUS U CUCTEM, MOJJISKAIIMX HCIBITAHUIM,
JIeNaloT TPYIHOW 3a7]ady YCTaHOBJICHHUS €IWHOW OIIEHKH MX PEaKIMU Ha BO3JCHCTBHE TPO-
BaJIOB, IPEPHIBAHUMN, 6610POCO6 HATIPSKEHUS U TOCTETICHHBIX U3MEHEHUI HAMPSKEHUSI.

Pe3ynbTarel HCHBITAHUM JODKHBI OBITH KiIacCH(UUIUPOBAHBl HA OCHOBE CIETYIOIINX
Kkpumepuee kauecmea pynkuyuonuposanus I'TC (ecnu wunbie TpeOOBaHUS HE YCTaHOB-
neHsl B ctanaaprax Ha TC KOHKPETHOro THMA).

- A - HopManbHOE (DYHKUIMOHUPOBAHUE B COOTBETCTBHM C YCTAaHOBJIEHHBIMH TPeOO-
BaHUSIMH.

- B - BpeMeHHOe yXyAlIeHne Wi notepsi GyHKIHH WK paboTOCIIOCOOHOCTH C caMo-
BOCCTAHOBJICHUEM.

- C - BpeMeHHOE yXyALICHHE WX NOoTeps QYyHKIUH WIH PabOTOCIIOCOOHOCTH, KOTO-
pble TpeOyI0T BMEIATEeNbCTBA ONIepaTopa UK NMepe3anycka CHCTEMBI.

- D - yxymmenue nnu noteps QpyHKIHH, KOTOpas HE MOXET OBITh BOCCTaHOBJIICHA
U3-3a MOBPEXJIEHUS 000py10BaHMs (KOMIIOHEHTOB) MJIM ITPOrPaMMHOI0 obecrieueHus: oo
NIOTEPH JAHHBIX.

NTC He nomKHO CTAaHOBUTBHCS OINACHBIM MJIM HEHAAEKHBIM B PE3yJIbTaTe MPOBEJE-
HUS HCIIBITAHUN, YCTAHOBJICHHBIX HACTOSAIIHUM CTAHAAPTOM.

[Ipu npueMoUYHbIX UCHBITAHUAX MPAaBUIIA OLEHKH PE3yJIbTaTOB JIOJKHBI OBITH yKa3a-
HBI B craHgaprax Ha TC KOHKPETHOro Tuma.

Kaxk nmpaBuio, pe3ysibTaThl UCIIBITAHUN CUUTAIOTCS MOJI0KUTENbHbIMY, eciii UTC co-
XpaHsA€eT MOMEX0yCTOWYUBOCTh C 3aJJaHHBIM KaueCTBOM (DYHKIIMOHUPOBAHMS B TEUEHHUE BCe-
ro nepuoja Bo3aecTBus nomex, a nocie ucnsitanuii UTC cooTBeTcTBYeT (pyHKIIMOHAb-
HBIM TPeOOBAHUSM, YCTAHOBJICHHBIM B TEXHUUECKOHN JIOKYMEHTAIIH.

B Ttexnuueckoit moxymentanmu Ha UTC moryTt ObITh yKa3aHbl HapylieHUs (yHK-
LIMOHUPOBAHUS MPU BO3JICUCTBUAX NOMEX, KOTOPBIE PACCMATPUBAKOTCA KaK HE3HAYUTENb-
HBIE U JIOITYyCTUMBIE.

[IpoTokos HCHIBITAaHUN NOKEH BKIKOYATh YCJIOBHUS IPOBENCHUS UCIIBITAHUN U pe-
3yJIBTATHl UCITBITAHU.

11
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AMAAANAARATL
ARG

[Ipumeuanue — [IpoBan HanpspKEHUS HAYMHACTCA MPU TIEPEXoJie Yepe3 HyJb U Mpo-
nokaeTcs B TedeHue 10 nepuoio

Pucynok 1 - lunamuueckue uzmenenus nanpsaxcenus (npoeanot)

U 4

um%uﬂ--"\\\\\\& //////"‘ --
el \\\///
o% Un I ] | T I I >
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[Ipnmeuanne - HamnpshxeHne n3MeEHsETCs TUIABHO

PI/ICYHOK 2 - IlocrenenHbple U3MEHEHHUS HaIIPsAKCHUA
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[Tpunoxenne A
(uHpOpMaLIMOHHOE)

CBe/leHHs1 0 TapaMeTpax MPOBAJIOB U NMpPePbIBAHUN HANPSIKEHUS B dJIeKTpUYe-
CKHX CeTsiX

B tabnuue A.l npuBeneHbl pe3ynbTaThbl MCCIEIOBAaHUI MPOBAJIOB U IpPEpPbIBAHUI
HANPSDKEHHS B JJIEKTPUYECKUX CETAX, UX aMIUIMTYZABI, UINTEIbHOCTH W YaCTOTHI BO3HUK-
HOBEHHUU.

HccnenoBanns OrpaHM4YMBaIvCh HAapYLICHUSIMH, BBI3BAHHBIMA OTKa3aMU WIM OIle-
panusiMu NEPEKITIOYEHHSI B CHCTEMAX 3JIEKTPOCHAOXKEHUs! 001ero Ha3HauYeHusl.

Caenenust, npuBeZieHHbIE B Tabuuie A.l, ydUTBIBatOT IPU BBIOOPE CTENEHU KECTKO-
ctu ucnpitanuit TC. Ilpu 3TOM HEOOXOAMMO YUYHMTHIBATh MOCJIEICTBUS HapylIeHUs (yHK-
nuonupoBanus TC.

Tabnuma A.1
AMIUIUTY1a TPOBAJIOB, KonuuecTBo mpoBasios, npepriBaHUN B IO/
TP JJIUTEIIBHOCTH
% Un Ot 10 no ot 100 mo ot 500 Mmc o or 1 no
< 100 mc < 500 mc <lc <3c
Ot 10 go 30 61 66 12 6
Ot 30 o 60 8 36 4 1
Ot 60 10 100 2 17 3 2
100 0 12 24 5
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[Ipunoxenne b
(nHbOPMAITMOHHOE)

HcnbiTaTenbHoOe 000pyaoBaHue
[Ipumepsl ucTBITaTENBHBIX TEHEPATOPOB U 000PYI0BAHUS

Ha pucynkax b.la u b.16 nmpuBeneHsl mpuMepsl CXeM IJisi MOJCIUPOBAHUS MMOJaYN
AIEKTPONUTAHUS.

[IpepbiBanus M MOCTETNICHHBIE U3MEHEHUS! HAMPSOHKEHUS MOTYT OBITh CO3JIaHBI C HC-
MOJIb30BAHUEM JIBYX TPAHC(HOPMATOPOB C M3MEHSEMBIM BBIXOJIHBIM HAIMPSHKEHUEM (PHUCY-
HOK b.1a)

Pa3Mbikanne o0oux mepextrodaTesiell 0JHOBPEMEHHO MPEPHIBACT MOJady 3JIEKTPO-
nuTaHus. J[IUTenpHOCTh MpephIBaHUS MOXKET OBITh MpeIBapHUTENbHO 3aaaHa. [IpoBansr u
6b10pOCHl  HATIPSKEHUS UMUTHUPYIOT TOTIEPEMEHHBIM OTKIIIOUEHHEM MepekiovaTeneit 1 u
2. DTy 1Ba MepeKIIoYaTesiss HUKOTa He 3aMBIKAIOTCSl B OJTHO M TO ke BpeMs. JlomkHa OBITh
MpeAyCMOTPEHA BO3MOXKHOCTh BKJIKOYATh U OTKIIIOYATh MEPEKIIIOYATENN MPU pa3HbIX 3HAYe-
HusxX (azoBoro yria. COBpeMEHHBIE MOTYNPOBOIHUKOBBIE MPUOOPHI yAOBIETBOPSIOT STUM
TpeOOBaHUSAM, TOT/Ia KaK TUPUCTOPHI U TPHUAKCHI, UCTOJIb3YyEMbI€ B MPOILIOM, MOIJIU OT-
KpBbIBaThCS TOJIBKO BO BpEMsI MEPEX0/1a Yepe3 HYJb, a CJICA0BATEIbHO, HEKOPPEKTHO MOJIE-
JUPYIOT PEabHYI0 CUTyallnio. BeIX0MHOE HAMPsHKEHHE PEryJupyeMbIX TpaHC(hHOpMAaTOpOB
MOXKET OBITh MOJAPETYIUPOBAHO BPYUHYIO UM aBTOMATUYECKUA C MOMOIIBIO 3JIEKTPOBUTA-
TEJIA.

Bwmecto perynmupyembix TpaHchoOpMaTopoB W IMEpEKIIoUYaTeNied MOTYT HCIOJIB30-
BaThCsl TEHEPATOPhl TAPMOHUYECKUX CUTHAJIOB U YCWIMTEIM MOIIHOCTH (CM. PHUCYHOK
b.16). Ota cxema Takxe 1Mo3BoJsieT UCTbIThIBaTh TC NMpU M3MEHEHUH YacTOThl U TAPMOHHU-
YECKOTO COCTABA UCTIBITATEILHOTO HAIIPSIKECHHUS.
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Pucynox B.16 - Cxema ycTpoiicTBa Il MCNBITAHUN NPU BO3ACHCTBUM MPOBAJIOB,
IIPEPBIBAHUN, 6610POCOE W TIOCTEIICHHBIX U3MEHEHUN HAIPSHKCHUS C UCIIOJIB30BAaHUEM YCH-
JIUTENS. MOIIHOCTH
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[Ipunoxenue B
(uH(OpMaLIMOHHOE)

IMosicuenust K cxeMe UCIbITAHUH
B.1 Harpy3ounas cnocooHocTs UI' 10 MUKOBOMY TOKY

[Ipumep cxemsl st usmepenus nukoBoro toka MIT mpuBeneH Ha pucyHke B.1.
Hcrnonp3oBaHue BBITPAMUTEIBHOTO MOCTA JENIaeT HEOOsS3aTeIbHBIM M3MEHEHHE IMOJISIPHO-
CTHU BBIIPSIMUTENS JIJIs1 UCTIBITaHUM nipu ¢dazoBom yriie 270 rpaa mo cpaBHeHuto ¢ 90 rpas.
3HaueHue TOKa B MPOBOJAX AJIEKTPONMUTAHUS MOCTOBOTO BBIIIPSMUTENS JOJKHO OBITH IO
KpaliHeli Mepe BBoe OoJbliie Harpy3ouHoit criocooHoctr I mo mUKOBOMY TOKY, 4TOOBI
00ecrneunTh COOTBETCTBYIOIIUI 3amac HAACKHOCTH (PYHKIIMOHUPOBAHUS.

Dnexktponutuyeckui kouaencarop 1700 Mk® nomkeH umets nomnyck + 20 %. XKena-
TeIbHO, YTOOBI OH MMeEIl 3HaueHue HampspkeHus Ha 15 — 20 % Bbllie, 4eM HOMUHAJIBHBIN
MUK HAMpsKEHUS B MUTAOMIUX NpoBojaax, T. €. 400 B nnsa nurtanus 220 B — 240 B. On Tak-
K€ JIOJDKEH BBIIEPKUBATh NTMKOBBIM TOK, IPEBBIMIAIONINMI, 10 KpalHEW Mepe, BIBOE IMUKO-
Bblil Tok UI', 4To6Bl 0OecnieunTh HEOOXOIUMYIO HAJIEKHOCTh (yHKIHOHUpOBaHUsA. KoH-
JIEHCATOP JOJIKEH UMETh, [0 BO3MOKHOCTH, HU3KOE SKBUBAJIEHTHOE MOCIEI0BATEIBLHOE CO-
npotusieHue kak Ha yactore 100 I'n, Tak u Ha yactote 20 kl'1, HE MpeBbIIIatOIIEe HAa 00e-
nx yacrorax 0,1 Om.

[TockonbKy HCIIBITaHHE JOJKHO OBITh OCYIIECTBJICHO C Pa3psIHBIM KOHJIEHCATOPOM
1700 mx®, cnegyer nmapamienbHO C HUM MOJCOSIUHUTH PE3UCTOP, IPUUYEM UHTEpBaj Bpe-
MEHU MEXIY HCIMBITAHUSIMH JIOJDKEH B HECKOJBKO pa3 MPEBBIIIATh MOCTOSHHYIO BPEMEHU
RC. C pesucropom 10000 Om noctosinHas Bpemenu RC cocraBnsier 17 ¢, Tak 4TO cienyer
UCIOJIb30BaTh MHTEPBAI OT 1,5 10 2 MUH Mexay ucnbitanusMu. Korma sxenarensHbl Ooiee
KOPOTKHE BPEMEHHBIC HHTEPBAJIBI, CJIEIYET MPUMEHATh HU3KOOMHBIE pe3ucTopnl 100 Om.

TOKOCBEMHUK TOJKEH BBIICPKUBATH MOJHBIN MUKOBBIM TOK I'€HEPAaTOpa B TEUEHUE
OJIHOM YeTBEpTH IMKJIa 0e3 HACHIIICHHUS.

WcnbiTanust 1OMKHBI TPOBOAUTHCS IMOCPEICTBOM NepekitoueHus Beixona MIT ot 0
10 100 % dazoBoro HanpsikeHus: npu gazoBbix yraax 90 u 270 rpaa, 4ToObl 00€CTICUUTD
U3MEpEHNe MUKOBOTO TOKa JJIsl 00EUX MOJISIPHOCTEH.

Jlonyckaemca ucnonv3oeanue opyzux cnocoo08 usmepenus nukoeozo moka HI'.

B.2 TpeOoBanus xk nukoBomy norpedasiemomy Toxky UTC

Korma narpysounas cnocoonocts UI' o nukoBoMy moTpeOIsieMOMY TOKY COOTBET-
CTBYET YCTaHOBJICHHOMY B HACTOSILIEM CTaHAApTE 3HAYEHMIO, HET HEOOXOJUMOCTH H3Me-
pATh TUKOBBIN moTpeOnsemsiii Tok UTC.

I'enepaTop ¢ MMKOBBIM HArpy304YHbIM TOKOM MeHbIIE 400 A MOKET HCIIOJIb30BATHCS
IpPU UCIBITAHUSX, €CIM MHUKOBBIA moTpednsiemblid Tok WTC MeHblue, yeM Harpy3ouHas
crnocoOHocTh UMI' mo nukoBoMy TOKy. Cxema, MpuBeAECHHAs Ha pUcyHKe B.2, mokaseiBaer
npuUMep U3MepeHus MUKoBoro notpedisemoro Toka UTC.
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Cxema MCIoab3yeT TOT KE CaMblii TOKOChEMHHK, UTO M CXE€Ma, IPUBEJACHHAs Ha pU-
cyHnke B.1.

Jlonyckaemca ucnonv3oéanue Opy2ux CnHOCO006 U3MEPEHUA NUKO8020 NOMmpeo-
asemozo moka HUTC.

OcCyl1ecTBIAOTCS YEThIPE MCHBITAHUS MUKOBOTO MOTPEOSIEMOIrO TOKa B pEXKUME
IpepbIBaHUS TIPH MOJOKUTEIBHON U OTPULATENbHOMN MOJISPHOCTH:

a) DJIEKTPONHUTAHKHE BBIKIIOYEHO B TEUEHHWE HE MEHee S5 MUH; IMOCJie BKIOYCHHS
ANIEKTPOIUTAHUS U3MEPSIOT MUKOBBIM TOK MpH Ga3zoBom yrie 90 rpan;

0) moBTOPsItOT a) nipu (azoBom yrie 270 rpax;

B) DJIGKTPONIUTAHUE BKIIIOUEHO B TE€YEHHE HE MeHee | MUH; BBIKIIOYAIOT €ro Ha
5 ¢; mocie MOBTOPHOTO BKJIFOYEHUS JEKTPONUTAHUS U3MEPSIOT MUKOBBIM TOK Tpu (ha3o-
BoM yrie 90 rpaz;

') MOBTOPAIOT B) npu (pazoBom yrie 270 rpan.

UI' ¢ ymeHbIIEHHON HArpy304HOM CIIOCOOHOCTBIO MO MUKOBOMY TOKY MOKET OBbITh
UCII0JIb30BAaH, €CJIU MpU UcnibiTaHud KOHKpeTHOro TC ero n3amMepeHHbIl MUKOBBIN TOK IO-
Tpebyienus He npeBbimaet 70 % OT MUKOBOTO HArPy304YHOTO TOKa HUcmoias3zyemoro I

B.3 XapaKTepI/lCTl/IKI/I TOKOCbEMHUKA IJIsI ONIPEACICHUA IMKOBLIX TOKOB

BrixoiHOE HanpsKEHWE IPU HArPY3Ke

SOOM o He menee 0,01 B/1 A
TTMKOBBIM TOK ..'vvvvviiieiiiiiiieeieeiieeaas He menee 1000 A
[TorpenrHOCT, W3MEpPEHUsT MUKOBOTO TOKa

(ITUTENIBHOCTh UMITYJIBCA 3 MC) ..uveeneenn... +10%
CpenHekBapaTUUE€CKOE 3HAYEHUE TOKA ...... He menee 50 A
Bpems HapacTaHus/clIaza ........ovvenennnnn. He 6onee 500 ne
['panuIia MOIOCH IPOITYCKAaHUS HA YPOBHE

3ID He 6onee 10 I'u
Bxo1HOE COMPOTUBICHUE .....'vveeneeannnn. He 6onee 0,001 Om
KOHCTPYKIHS ..o, ToponnanbHas
(0100111707817 0 (o1 y o I He menee 5 cm
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K ocunnnorpady

ur (s £

(

B — BempsmutensHbiii MOCT; T — TOKOCHEMHHUK C BBIXOJOM Ha ociumiorpad; C —
ANEKTPOIUTUUECKUN KOoHAeHcaTop eMKOCThI0 1700 Mxd + 20 %; R — pesucrop He Oosee
10000 Om u He Menee 100 Om.

Pucynok B.1 - Cxema uzmepenust Harpy3o04Hoil cnocoonoctu YI' mo nukoBoMy TOKY

+ K ocnunorpady

T

N

N

I - ATC

Pucynok B.2 - Cxema onpenenenust mukoBoro norpediasiemoro toka UTC
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Ilpunoscenue I'
(cnpasounoe)

bubnuozpaguan

[ 1 ]PA50-713—-92 Coémecmumocmv mexHu4eCKUx cpeocme 3J1eKmpomaz-
HUmMHas. INeKMpomMazHumnaa oocmanosxka. Buovl nuskouacmomuvix KOHOYKMUBHBIX
noMex u CUZHAa06, NEPedasaemblx no CUI06bIM JTUHUAM, 8 CUCHEMAX I1EKMPOCHAdIce-
HUA 00We20 HA3HAYEeHU L.

[ 2 ] PA50-714-92 Coemecmumocms mexHu4ecKux cpeocme 31eKmpomaz-
HumHasn. J1eKmpoMaACHUMHAA 00CMAHOB8KA. YDPOGHU 3/1eKMPOMACHUMHOU COBMECHIU-
MOCHIU 8 HU3KOGOIbIHBIX CUCIEMAX IJIEKMPOCHADIHCEHUA 00U e20 HAZHAYEeHUS 8 YacCmU
HU3KOYACMOMHBIX KOHOYKMUGHBIX NOMEX U CUZHAI08, NEPEOABAEMbIX NO CUIO8bIM JlU-
HUAM.
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YAK 621.396/.397.001. 4: 006.354  OKC 33.100 OKCTYVY 0020 302

KntoueBrwie cioBa: QJICKTPpOMAruuTHAsA COBMCCTUMOCTDL, TCXHHUYCCKUC CPCACTBA, AU-
HaAMHWYCCKHNC HM3MCHCHU HAIIPAKCHUSA CCTHU IJJICKTPOIIMTAHHA; IIPOBAJIbI, IIPCPLIBA-
HH, BBI6pOCI>I N IIOCTCIICHHBIC M3MCHCHUA HAIIPSAKCHMUA, YCTOIZ‘-II/IBOCTB K 3JICKTPO-
MAarovMTHBIM IIOMECXaM, Tpe6OBaHI/I$[; METOAbI HCIIbITAHUIN
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