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Mpegucnosue

1 PABPABOTAH N BHECEH TexHMWYeCcKMM KOMWUTETOM MO CTaHfapTu3auum B 061acTy 3neKTpo-
MarHWTHOM COBMeCTUMOCTU TexHnyecknx cpegcts (TK 30)

2 MPUHAT W BBEAEH B AENCTBUWE MocTaHo&TeHnem [occTaHgapTa Poccum oT 24 aekabps
1999 r. Ne 701-cT

3 HacTosAwmii cTaH4apT COAEPXMNT ay TEHTUYHBIN TEKCT MeXAyHapogHoro ctaHgapTa M3OK 61000-3-3
(1994—12). n3o0. 1«3nekTpomarHmtHaa cosmectumocTb (AMC). YacTb 3. Hopmbl. Pasgen 3. OrpaHuyeHmne
KonebaHUn Hanps>XXeHns 1 haMKepa B HA3KOBOJIbTHLIX CUCTEMAX 3/1eKTPOCHAGXeHNA Ans 060pyfoBaHNA
C HOMWHaNbHbIM nNoTpebasieMbiM TOKOM 516 A* ¢ [ONOAHUTENbHLIMKU TPe6OBaAHMAMM, OTPAXKAH UMK
NOTPe6HOCTN IKOHOMUKMW CTpaHbl

4 BBEJEH BIEPBbIE

C NHK WN3paTenscTBo ctaHgapTos. 2000

HaCTOﬂLLWIVI CTaHAapT He MOXeT ObiTb MOHOCTbIO WMAN YAaCTUYHO BOCMPOU3BELEH, TUPAXUPOBAH U
pacnpocTpaHeH B KayecTBe O(*)I/ILI,I/IaJ'IbHOFO nsgaHunsa 6es paspelieHna NocctaHgapta Poccun
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BBegeHve

CtaHpapt M3K 61000-3-2—94 asnsetcs yacTbto cTaHgapToB M3K cepum 61000 «3neKTpoMarHuT-

Hasi COBMECTMMOCTb» COT/IaCHO CMiefytoLLeld CTPYKType:

YacTtb | OcHoBbI

O6uee paccMoTpeHue (BBeAeHMe, yHAAMeHTaNbHble MPUHLMWNbI)

OnpegeneHns, TepMuHoONOrNA

YacTb 2 dnekTpomMarHuTHas o6CcTaHOBKa

OnuncaHne 3N1eKTPOMAarHUTHON 06CTaHOBKM

Knaccnukaums aneKTpoMarHMTHON 06CTaHOBKM

YPOBHU 31eKTPOMarHWTHOW COBMECTUMOCTH

YacTb 3 Hopwmbl

Hopmbl nomexoamuccuun

HopMbl MoMexoycToinumBoCTH (B Tex Cay4yasx, KOrja OHW He ABNANOTCA NPefMETOM PacCMOTPeHWs

TEXHNYECKNMN KOMUTETaMHu, pa3pa6aTbIBaPOLLI,VIMVI CTaHAapThbl Ha I'IpO,D'yKLI,VIPO)

YacTb 4 MeTofbl UCMbITAHWI N N3MepPEHWIA

MeTofbl U3MepeHuit

MeToabl ncnbiTaHWi

Yactb 5 PykoBofcTBa Mo yCTaHOBKe ¥ MOMEXOMOJ/IaBNEHUIO

PykoBoacTBa No ycTaHOBKe

PykoBofCTBa N0 NMOMEXOMNOAAaBNeHNIO

YacTb 6 O6Lwume cTaHgapThl

Yactb 9 PasHoe

Kaxpaas yacTb nogpasfensercs Ha pasfie/ibl, KOTOpble MOTYT 6bITb ONY6/IMKOBaHbI KaK MeXAYHapos-

Hble CTaH4apThbl NnMb0o KakK TeEXHUYECKNEe OTYETHI.

YKaszaHHble CTaH4apTbl Y TEXHUYECKNE OTYEThI 6y,qu OI'Iy6]'IVIKOBaHbI B XpOHONOrnM4eckom nopsanke

1 COOTBETCTBEHHO MPOHYMEPOBAHbI.

HacToswas yacTb npeacTaBnsieT co6oi cTaHAapT 3/1EKTPOMArHUTHOM COBMECTUMOCTM, PacnpocTpa-

HAOWMIACA Ha rpynny OA4HOPOAHON NpoayKuuu.
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FOCYAAPCTBEHHbLIN CTAHLAPT POCCUMNCKOWN SELEPALWNU

COBMECTMMOCTb TEXHUYECKUX CPeACTB 3/IEKTPOMArHUTHas

KONEBAHUNA HATPAXEHNA N ®JTUKEP, BbI3bIBAEMbBIE TEXHUYECKUMN
CPEACTBAMMW C NMOTPEBNAEMbIM FOKOM HE BONEE 16 A (B O4HOW ®A3E),
MOAKJTOYAEMbBIMUN K HN3KOBOJ/IbTHbIM CUCTEMAM 3JIEKTPOCHABXEHUA

HopMbl 1 MeToabl UCMbITaHWiA

Electromagnetic compatibility of technical equipment. Voltage fluctuation and fliker impressed
on low-voltage supply systems by equipment with rated current £16 A. Limits and test methods

[aTta BBenenns 2002—01—01

1 O6nacTb NpUMeHeHUs

HacToAwwii cTaHAapT pacnpoCcTpaHAeTCs Ha 3NEeKTPOTEXHNYECKUNE, 3/IEKTPOHHbIE U PAANObLIEKT POH-
Hble U3fenns W annapatypy ¢ notpe6nsembiM TOKOM He 6onee 16 A B ofHol (ase, MOAKIOYaeMble K
HW3KOBOJIbTHLIM pacnpefenuTe/ibHbIM 3/1eKTPUYECKUM CeTAM 4acToTol 50 Il HOMUHANbHBLIM Hanpsxe-
Huem hasa-HeinTpanb oT 220 fo 240 B (manee B TeKCTe — TEXHUYECKME CPELCTBA).

CTaHfapT ycTaHaBnMBaeT HOPMbl M3MEHEHUA HanpsXXeHUs, KOTopble MOryT 6bITb CO3AaHbl TEXHU-
yeckumu cpegecrsamu (TC) npu UCNbITaHUAX B pernaMeHTUPOBaHHbIX YCII0BUSAX, U COAEPXUT yKasaHUa no
MeToaM OLLEHKW.

Mpu cobMtofieHMN HOPM, YCTaHOBNEHHbIX HACTOSALLMM CTaHAapTOM, [oMKHA 06ecneunBaTbCs INEKTPO-
MarHMTHas COBMECTUMOCTb HU3KOBOMbTHbIX PacnpeAenvTeNbHbIX INEKTPUYECKUX CeTell N nogkayaemMa K
HUM TC B yacTu KonebaHuii Hanpsa>keHua u ankepa, cosgasaeMblx TC.

YCTaHoBNeHHble HACTOALWMM CTaHAapTOM HOPMbI Aar>KHbl ObITb NPUBEfEHbI B CTaHAapTax U TexHU-
YeckOi foKymeHTauun Ha TC KOHKpeTHOro Buga (Twna).

McnbiTaHNS B COOTBETCTBUAM C HACTOAL MM CTaHAAPTOM SBAAIOTCA TUMOBLIMU (MCMbITAHUAMU OJHOTO
UN HeckonbKnx 06pas3nos TC, N3roTOBAEHHBIX B COOTBETCTBMMN C ONPEfENeHHON TEXHNYECKOW JOKYMEH-
Taumen. MMeWmnX UAEHTUYHbIe XapaKTepUCTUKW, C Lenbl0 NOATBEPAWUTb COOTBETCTBME TpebOBaHUAM
HacToALWero ctaHaapTa).

MpumeyaHne —[na noTpebHOCTE 3KOHOMUKM CTPaHbl onpeaeneHme ucnbiraHuiin —no MFOCT 16504

Ycnosua npoBefeHns uMcnbiTaHUin TC HeKOTOPbIX BUAOB YCTaHOBAEHbI B MPUIOXEHUU A, cxema
UCnblTaTe/IbHOM YCTaHOBKW MpuBeJeHa Ha pucyHke |.

MpumeyvaHuns

1 Hopwmbl, yCTaHOB/EHHbIE B HACTOSLLIEM CTaHAapTe, OCHOBbLIBAKOTCA Ha OLleHKaX f03bl hiMKepa, HabraaemMoro
npy MCNOMb30BaHWW NamMn HaKavBaHUA C GUCMMPaNbHbIMKM HUTSIMK HanpskeHnem 230 B 1 mowHocTbio 60 BT.
BbI3bIBAEMOr0 KOME6aHNAMMN MUTAIOLLEr0 HanpshkeHus. Jns cucTeM ¢ HOMMHANbHLIM HanpskeHrem asa-HeTpasb,
MeHbLUMM 220 B. u/unm yactoToin 60 My HOPMbI 1 CXeMa MCMbITAaTeNbHOM YCTAHOBKM HE PaccMaTpuBaiChb.

2 CneumanbHble TC, He UMEHOLLIME LLIMPOKO Chepbl MPUMEHEHMNS, CXEMHO-KOHCTPYKTUBHbIE PeLUeHNS KOTOpbIX
He MO03BONSAIOT 06ECrneynTb COOTBETCTBME HOPMaM HACTOALLEN CTaHfapTa, MOryT MOANEXaTb OrpaHUYeHusM B
yCTaHOoBKe M TpeboBaTb paspeLleHnst SHeProcHabXKaroLmMx OpraHvsaluii nepes NOAKNIOYEHWEM K 3MEKTPUHECKUM
CETAM.

PYKOBOZCTBO MO OLIEHKe YKa3aHHbIX TC npuseaeHo B ///.
Tpe6GoBaHNs HACTOALLEr0 CTaHAapTa ABNA0TCA 0653aTeNbHbIMU.

Cogep>kaHnve cTaHgapTa M3K 61000-3-3—94 HabpaHo NpAMbIM LWPWGTOM, AonawnTenbHble Tpebo-
BaHuA K cTaHgapTy MOK 61000-3-3, oTpaXkawLie noTpe6HOCTY 3KOHOMUKN CTPaHbl, — KypCUBOM.

M3paHue oguumanbHoe
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2 HopmaTtuBHbIE CCbIIKK

B HacTosAWeM cTaHgapTe UCNOoNb30BaHbl CCbKM Ha / //—/4], a Tak>Ke cnefyrolime CTaHaapTbl:

FOCT P 8.568—97 locyaapcTBeHHas cucTema 0b6ecneyeHns ejHCTBA N3MEPEHNiA. ATTecTauus ucnbl-
TaTenblloro 06opyAosaHns. OCHOBHbIE NONOXKEHUA

FOCT 13109—97 OnekTpuyeckasa aHeprus. COBMECTUMOCTb TEXHUYECKUX CPefCTB 3NEKTPOMAarHuT-
Has. Hopmbl KauecTBa 3N1eKTPUYECKON 3HEPTUM B CUCTEMAX 31eKTPOCHAG>KEeHUs 0OLLero HasHaueHus

FOCT 16504—81 CucTema rocygapCTBeHHbIX UCMbITaHWA NpogyKunn. MICnbiTaHus 1 KOHTPO/b Kave-
CTBa NpoAyKuun. OCHOBHble TEPMUHbI N ONpeLeneHuns

TOCT 22261—94 CpeacTsa U3MEPEHUIA 3NEKTPUYECKUX N MarHUTHbIX BeNMUMH. OO6LMe TEeXHUYeCcKue
ycnosms

TOCT 23875—88 KauecTBO 3aNeKTPUYECKON 3Heprun. TepMuHbI U onpefeneHus

FOCT 30345.4—95 (M3K 335-2-7—93) be3onacHOCTb ObITOBbIX M aHANOTNYHbIX 3NEKTPUYHECKUX Npu-
60poB. JONONHUTeNbHble TPe6oBaHUsA K CTUpanbl/biM MallHam

TOCT 30372—96/TOCT P 50397—92 COBMECTUMOCTb TEXHUYECKMX CPEACTB 34eKTpOMarHMTHas.
TepMUHbI 1 onpejeneHus

TOCT P M3K 335-1—94 Be3onacHOCTb ObITOBbIX U aHANOrMYHbIX 3NEKTPUYECKMX npubopos. ObLyme
Tpe6oBaHNS U MeTOAbl UCMbITaHMI

FOCT P 51317.4.15—99 (M3K 61000-4-15—98) Co0BMeCTVUMOCTb TEXHUYECKUX CPeLACTB 3NeKTpomar-
HUTHaa. daukepMeTp. TexHuyeckune TPeb6oBaHWA U MeTOAbI UCMbITaHuNA

3 OnpepgeneHus

B HacToOfALlWEM cTaHgapTe NPUMEHAIT TepMUHbI, ycTaHoBneHHble B TOCT 16504, TOCT 23875, TOCT
30372/TOCT P 50397, /J/, a Tak>e cnegytoLye:

3.1 Orubarouias cpeaHeKBafpaTWUHbIX 3HaYeHWn HanpsxeHus LL\) —cTyneHyaTas BpemeHHas
(pyHKUMA, obpalBaHHas CpefHeKBaApaTUYHbIMU 3HAYEHWAMU HANPSXKEHUsS, AUCKPETHO ONpeAeneHHbIMU Ha
Ka>K1I0M Noaynepuofe Hanps><eHns 0CHOBHON YacTOTbl (PUCYHOK 2).

3.2 XapakTepucTuka nsmeHeHus HanpsxeHusa AU(t) —QyHKLMA BpeMeHU, onpejensemas U3MeHe-
HUAMW CpeAHEKBALPATUUYHbIX 3HAYEHWNA HANPSXXEHUS MEXAYy MHTepBanaMu BPEMEHU, KOrAa HanpsxeHue
HensMeHHOo, No KpaiiHeli mepe, B TedeHue | ¢ (cMm. 4.2.3 1 pUCYHOK 2).

3.3 MakcumanbHoe m3meHeHune HanpshkeHns AUMD —pasHOCTb Mexay MaKCMManbHbIM U MUHW-
Ma/lbHbIM 3HAYEHUAMUN XapaKTepUCTUKN U3MEHEHUS HanpsxXeHus (PUCYHOK 2).

3.4 YcTaHOBMBLUeeCS M3MeHeHMe HanpsXxeHus AUt —pasHOCTb MeXAY ABYMS CMEXHbIMU yCTaHO-
BUBLLUMMUCA 3HAYEHMSMU HANPsHXKEHUS, pasfeneHHbIMU, MO KpaliHeil Mepe, OAHUM 3Ha4YeHWEM XapakTe-
PUCTUKN U3MEHEHUS HanpsHKeHns (PUCYHOK 2).

Mpum cyaHuKc—OnpeseneHns 3.2—3.40THOCATCS K aBCONOTHLIM 3HAUEHMAM (hasHbIX HanpsXXeHui. Ans
OTHOLUEHWI BeNNUUH 3.2—3.4 K HOMWH/IbHOMY 3Ha4YeHWt0 (hasHOro HanpsXXeHus Lin v ucnbiTaTeNbHON yCTaHOBKe
Ansa venbitanun TC (PUCYHOK 1) NPUMEHSIOT TEPMUHbI:

- XapaKTepucTMKa OTHOCUTENIbHOTO M3MeHeHNA Hanps>keHun d(t) (onpegeneHue 3.2>;

- MaKCMMasibHOe OTHOCUTENbHOE U3MeHeHne HanpsxeHus dndV (onpefenexne 3.3);

- YCTaHOBVBLUEECH OTHOCUTENIbHOE U3MEHEHWE HanpshkeHna ¢ (onpefeneHve 3.4).

[MoscHeHA yKa3aHHbIX TEPMUHOB fjaHbl Ha PUCYHKe 3.

3.5 KonebaHnsa Hanps>KeHUs —cepusa M3MEeHEeHWI U HeNpepbIBHOE N3MEHEHWe CpeAHEKBaApaTUY-
HOro 3Ha4YeHUs Hanps>KeHus.

3.6 dankep —CcyO6bLEKTUBHOE BOCMPUATUWE YEN0BEKOM KonebaHuii CBETOBOTO MOTOKA WCKYCCTBEHHbIX
WCTOYHMKOB OCBELLEHNS, BbI3BAHHOE KONEGAHWMAMMW HANPA>KEHUS B 3NEKTPUYECKOW CeTW, muTaloweid 3Tw
UCT OYHUKM.

3.7 KpaTkoBpemeHHas fo3a (pvkepa P,, — KONMYECTBEHHAA XapaKTepucTuKa (nkepa 3a KpaTKuii
nepuoj BpemeHn (HECKONbKO MUHYT); 3HauyeHne Pu = | COOTBETCTBYET MOPOry BOCNPUATUA.

3.8 OnuTenbHas fo3a (nmkepa P, —KOAMYeCTBEHHAasA XapaKTepucTuka (ankepa 3a ANUTENbHbINA
nepuos BpemeHu (HECKO/bKO 4acoB), OLEHMBaEMas C UCNO/b30BaHNeM MOC/eA0BaTeNbHbIX 3HAYEHUA P,,.

3.9 dinMKepmeTp — CPeACTBO M3MEPEHUI KaKMX-TNMBO KONMYECTBEHHbIX XapaKTepuUCcTUK thinkepa.

MpumeuvyaHHe —O6bIYHO n3mepadT P, n P,,.
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3.10 Bpemsi BocnpuaTus hankepa t, —MUHUManbHOE BPeMS A5t CyGbEK TUBHOTO BOCNPUSTUS YE/IOBEKOM
KoneGaHuii CBETOBOrO NMOTOKA, BbI3BAaHHbIX KONEGAHUAMI HANPSXKEHNS ONpeaeseHHol hopMmbl.

4 OueHKa KoneGaHUil HanpsXKeHUst H Ao3bl (hrKepa

4.1 OueHKa OTHOCUTENbHbIX U3MeHeHW HanpsXxeHus d

OCHOBOW [Ana oueHKW (nnKepa ABNsSeTCA (opMa KPUBON M3MEHEHWS HaMpsHXKeHUs Ha 3aXumax
ucnoityemoro TC (UTC), T. e. pasHocTb All Mexay AByMs Noc/iefoBaTe/lbHbIMU 3HAYEHUAMU OrnbaroLLeit
CpefiHEKBaAPaTUUHbIX 3HAUYEHUI (asHbIX HanpsxeHnnit U(t,) n U(t2):

AU = U (t,)-U(g. (N

3HauyeHns ornbarolein cpegHeKBagpaTUUHbIX 3HavyeHnidi HanpsbkeHna U (t,) n L'(tj)) AONXKHbI 6bITb
M3MepeHbl AN paccunTaHbl. Mpu onpegeneHWn 3HayeHWn orubatowweinl cpeAHeKBaApaTUUHbIX 3HAYeHW
HanpsXeHUs ¢ NCNoNb30BaHWEM OCLUANOTPaMMbl HEO6XO0AMMO NPUHMMATL BO BHUMaHMWE Nllo6ble McKaxe-
HWS (hOpMbl KPUBOM, KOTOpPbIe MOTYT MMeTb MecTo. W3meHeHue HanpsxeHus AC 06ycnoBneHO M3MeHe-
HUeM nafieHns HanpsXKeHWs Ha CTaHLapTHOM MOJIHOM COMPOTUB/IEHUN Z, BbI3BAHHOM W3MEHEHWEM
notpe6nsemoro MTC KOMNNEKCHOro Toka OCHOBHOW 4acToTbl A1, Alp n Aly npefctaBnstoT coboi cooT-
BETCTBEHHO aKTUBHYIO M PeakKTUBHYIO COCTaB/AIOLINE N3MEHEHUA KOMMIEKCHOro Toka Al

a*-Alp-jA LL- 1(t,)-1

@

MpumeyaHuns

1 lgvmeeT NONOXMTENbHBIN 3HAK 419 3ana3fblBatoLLMX TOKOB U OTPULATENbHbIA —[/1 ONepeXxaroLLyX TOKOB.

2 Ecnu rapMoHUYecKue cocTaBnstoLLme ToKoB !(t,) u 1(t2) coctaBnstoT MeHee 10 %, BMECTO CpeHeKBagpaTny-
HbIX 3Ha4eHUIi TOKOB OCHOBHOW 4acTOTbl MOXET ObITb MCMNONL30BAHO CPeAHEKBAAPATUYHOE 3HaUeHMe 06LLEro TOKa.

3 [ns ogHOMA3HbIX M CUMMETPUYHBIX TpexdasHbix TC n3meHeHne Hanps>xeHns AU MOXET 6bITb MPUBIKEHHO
onpefeneHo no thopmyne

av=14 PR-A[,X], (3)

roe A|p, JML—akTvBHas 1 peakTVBHasA COCTaBNAOLLME N3MEHEHWS KOMMNIEKCHOro Toka AL
R, X —3nemeHTbl CTaHAAPTHOTO NOHOIO COMPOTUBAEHNS Z (CM. PUCYHOK 1).
OTHOCUTE/NIbHOE U3MEHEHWE HaNpPSXXeHWUA BbIYMCAAIOT N0 Qopmyne

d . 4>

@i+

=+
T

4.2 OueHKa KpaTKOBPEMEHHOI Ao3bl dhnukepa P,,

KpaTkoBpemeHHylo fo3y thnvkepa Ptl onpegensoT B COOTBETCTBUM C MeTOAWKONA, NpuUBEAEHHOW B
FOCT LW09.

B Tabnunue 1npuBefeHbl anbTepHaTUBHbLIE METOAbLI OLEHKN P, Ans KONebGaHWiA HanpsXXeHUs pasnuny-
HOro Buga.

Ta6nuuya |

Bun Kone6aHust HanpshkeHUm Mertog, oneHkn P

KonebaHus HanpsaXxeHna npounsso/ibHOro snaa HenocpeacTeBeHHble U3MepeHus

Kone6aHus HanpsbkeHUs MPOM3BOMLHOTO BWAA, 4NS KOTOpbIX MojenuposaHue
onpegenseTcs 3HaueHue U(t) HenocpeacTBeHHbIE N3MepPeHUst

Orvbatowas cpegHekBagpaTUYHbIX W3MEHEHWIA HanmpskeHWs AHaIUTUYeCKUn MeTog
COOTBETCTBYET pWUCYHKaM 5—7 npu 4acToTe MOBTOPeHUs MogenvposaHue
konebaHunin mMeHblue 1/c HenocpeAcTBeHHbIE U3MepPeHUN

OrubaroLlas U3MEHEHNI HanpsXKeHUU UMeeT (hopMy MeaHapa Mcnonb3oBaHne KpuBoii P« = 1Ha puUcyHke 4
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421 ®nukep mMeTp

Ana kone6aHuii HanpskeHWs MNPOU3BONLHOrO BWMA OLEHKa MOXeT ObiTb OCYLLecTBleHa nyTeMm
HenoCpeACTBEHHbIX WM3MEpPeHWI C WCNoMb30BaHMEM (MKePMeTpa, YA0BMETBOPAOLEro TpeboBaHMAM,
yctaHoBneHHbiM B TOCT [N 51317.4.15, noAkno4yaemoro Tak. Kak ykasaHo B pasfene 6. lNpumeHeHue
(hnnkepmeTpa ABNAETCA 3TaNIOHHbIM METOLOM OLEHKU COO0TBETCTBUA TC HOpMam, YCTaHOB/IEHHbIM B
HacToflem cTaHfapTe.

CepTudurKaLnoHHble ncnbiTanns TCHa co0OTBeTCTBMUE HOpMaM (.\nkepa, yCTaHOBNEHHbIM B HACT OAiLLLEM
CTaHfjapTe, OCYLECTBAAT C NPUMEHEHVUEM (1KepMeTpa.

422 Mopenun poBaHMue

B cnyuyae, Korga u3BecTHa XapakTepucTMKa OTHOCUTENIbHOr0 M3MEeHeHWMs HanpsxeHus d(t), gnsa
OUeHKN P,, MOXeT ObITb NPUMEHEH METOA MOAENUPOBAHUS C UCMOMb30BaHWEM KOMMbIOTEpa.

423 AHanNUMTNYECKUIA MEeTOfg

[na KpuBbIX M3MEHEHWI HanpsHXKeHWS HeKOTOPbIX BWMAOB, MOKa3aHHbIX Ha pPUCYHKax 5, 6 u 7,
3HayeHne P« MOXeT ObiTb OMpefeneH0 aHaMTUYECKUM METOAOM C WCMO/b30BaHUEM COOTHOLIEHWIA

(5) u (6)-

MpumeyaHusa

1 MorpewHocTb OnpefeneHns 3HadeHns PH aHaNUTUYeCKMM MeTOAOM He [AO/KHA npesblwate +10 % B
CpaBHEHUW C pe3ynbTaTaMu, NOMYYEHHbIMU C NPUMEHEHUEM (BanKepMeTpa.

2 AHaINTWUYECKU i MEeTON He MPUMEHSAIOT, eCN UHTEpPBas BPEMEHU MeXZy OKOHYaHWeM O4HOr0 W3MeHeHWs
HanpsKeHUa 1 HayanoMm cnegytoLlero MeHee 1c.

4231 OnuncaHMe aHaNWTMU4YecKOro mmeTopfa
Ona kaxpoll KpvBOW OTHOCUTENbHOrO0 M3MEHEHUS HanpsHXXeHUs onpefenstoT BPeMs BOCMPUATUA
(hnmkepa t, B ceKyHax no gopmyne

(®)

roe dmix —makcumanbHoe OTHOCUTENbHOEe U3MEHEHWE HanpsHXKeHWs, KOTOPOe BbipaXaeTcs B NMpoLieHTax
OT HOMWHA/LHOTO HaMPHKEHNS;
F —KkoathuuneHT npmeeaeHuns, onpefenseMblii B 3aBUCMMOCTW OT BMAA KPUBON W3MEHEHMWA
HanpsxeHusa (cm. 4.2.3.2).

CymmMma BpeMeH BocnpuaTus ukepa | tf4na Bcex yunTbiBaeMbIX M3MEHEHW HaNpsXXKeHWs B Npegenax
obuiero nHTepsana BpemeHn Tp (B CeKyHAax) ABNAETCA OCHOBHON [/1f OMEHKN KPaTKOBPEMEHHOW [03bl
(hnukepa Pa. Ecnn obwmnii nHTepsan BpemMeHun Tp BbiGpaH B COOTBETCTBUM C 6.5, T.e. AaTAeTCA NepuogoMm
HabnogeHns, 10

Pu=(11/Tp>" (6)

4232 KosadhdhuumeHT nNnpuBepeHUN
KoaduuymeHT npuseaeHns npeobpasyeT KpMBYH OfUHOUYHOIO OTHOCUTENIbHOTO U3MEHEHNSA Hanps-
XeHus d(t) B 9KBMBaNEHTHOE 3HayeHue Ao3sbl hankepa (FdinM).

MpunmevaHunsa

1 KoathhuumeHT NpuBefeHUN AN CTYNeHYaTbiX U3MEHEHUI HanpsXKeHUs paBeH efuHuLe.

2 KpuBas OTHOCWUTENBLHOrO M3MEHEHMUA HaMpPHKeHUN MOXET ObiTb M3MepeHa HermocpeACTBEHHO (CM. pUCYHOK 1)
NN paccyMTaHa Nno CpeaHeKBaApaTUYHbIM 3HaYeHMAM ToKa, noTpebnsemoro NTC. B COOTBETCTBUMN C BbIpXKEHUAMYU

L.

KpvBass OTHOCUTENbHOTO W3MEHEHUS HanpsXeHWs MOXeT O6blTb NoayyYeHa C MCMNO/b30BAHWEM
rpagpuka HabAeHNIA B TeUeHNEe MOCNef0BaTeNbHbIX MEPUOA0B, paBHbIX K) Mc.

KoathgununeHT npueegeHns F MOXeT 6bITb onpegeneH No pucyHkam 5, 6 u 7 npyu ycnosuu, 4To
KPVBbIe OTHOCMTENbHLIX U3MEHEHMI HaMpsXKeHUs COBMAfaloT C XapakTepucTUKamu, MpUBELEHHbIMW Ha
yKa3aHHbIX pucyHkax. [ns onpegeneHus F Heo6xoanmo:

- HallTW MakcMManbHOe OTHOCUTENbHOEe M3MeHeHue HanpsXxeHus d,lav (B COOTBETCTBMM C PUCYH-
Kom 1);

- HaiiTu BpemMs T B MUNMUCEKYHAAaX, COOTBETCTBYIOLLEE KPWUBOW W3MEHEHWUS HaMpsOHKeHWs, Kak
noKasaHO Ha pUCyHKax 5, 6 n 7, n Ucxoas M3 3HavyeHua T, onpeaennTb 3HadyeHue F.

MpumeyaHune —OTKNOHEHNE OF XapaKTePUCTWK, MPUBEAEHHbIX HAa PUCYHKaX 5—7, MOXET MpUBECTU K
HeJOMYyCTUMbIM OLUNGKAM.

4
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424 Wcnonb3oBaHue kKpusoh P,=1

B cnyyae M3MeHEHWI i HanpsXeHWUs, UMeLWwnx GopMy MeaHApa, C OTHOCMTENbHbIM W3MEHEHWEM
HanpshkeHnsa d rpaduk, NpuBefEeHHbI Ha PUCYHKe 4. MOXET ObiTb WCNOMb30BaH [A/14 ONpefeneHns
OTHOCUTENIbHOTO U3MEHEHUS HanpsaXeHus, COOTBETCTBYtOWero P,, = | 4na AaHHOW 4acToTbl NOBTOPEHMWA
M3MEHEHUI HampsXXeHWs. YKa3aHHOe OTHOCUTeNbHOe M3MeHeHVe HanpsxeHna o603HavaloT d,m 3Hauve-
HMe KpaTKOBPEMEHHOW [o3bl (hnukepa P/l cOOTBETCTBYHOLLEE W3MEPEHHOMY 3HAYEHWIO BeMYMHBI d,
onpefenstoT U3 cooTHoweHus P, = d/dlim

4.3 OueHKa gnuTensHoOW Ao3bl havkepa P,

JwTenbHyto po3y cnukepa P( onpegenstoT B COOTBETCTBAN C METOAMKON, YCTAHOBNEHHOW B
FOCT 13109.

OnnTtenbHyto o3y ¢avkepa P, onpegenstoT gns MHTepBana HabnwogeHus, paBHoOro 2 4 (cm. 6.5).
3HaueHune P,, 0C06EHHO BaXHO nonyuntbans TC, AANTENbHOCTb paboyero LMKna KOTOpbIX COCTaBseT B
HOpMasbHbIX ycnoBusax 6onee 30 MUH.

5 Hopwmbl

YCTaHOB/EHHbIE B HACTOALLEM CTaHAAPTe HOPMbI MPUMEHAIOT K KONIe6aHNAM HanpsXXeHns n hankepy
Ha ceTeBbIX 3aXumax NTC, N3MEpPEHHbIM WM PacCYUTaHHbIM B COOTBETCTBUM C TpeboBaHMAMYU pasgena
4 npu cobnofeHnn ycnoBuit UCNbITAHWA, yKa3aHHbIX B pasfiene 6 u npunoxeHun A. McnbiTaHus,
NpoBefieHHble A1 MOATBEPXKAEHWUA COOTBETCTBMSA YCTAHOB/EHHLIM B HAaCTOALEM CTaH4apTe HOpMawm,
paccmaTpuBalroT Kak TUMOoBbIe.

HacToAwwuii cTaHAapT ycTaHaBAMBaeT CrefytoLie HOpMbl:

- KpaTkoBpeMeHHasa fo3a gaukepa P,, He fonxHa npesbiwars 1.0;

- AnnTenbHas fosa gavkepa P, He gomkHa npesbiwats 0,65;

- YCTaHOBMBLUEECH OTHOCUTENIbHOE U3MEHEHWE HaNpsaXeHUs dc He JOMKHO npesBbiwaTtb 3 %;

- MaKCMMasbHOe OTHOCUTE/IbHOE U3MeHeHMe HanpsXXeHnsa dmM He A0/KHO npesblllath 4 9%;

- XapaKTepucTMKa OTHOCUTE/IbHOTO U3MEHEHUA HanpsxeHua d(t) He go/mkHa npesbiwaTts 3 % And
WUHTepBana BpeMeHN N3MEHeHUs Hanps>KeHus, 6onbwero 200 mc.

Ecnn n3meHeHna HanpsaXeHWs Bbl3BaHbl PYYHLIMU NEPEK/TIOYEHUAMWU UK Y4acToTa UX NOBTOPEHMUS
MeHbLe |/4. HOpMbI P,,  P* He ycTaHaBN1BatoT. B yKa3aHHbIX Cliyyasx MPUMEHAIOT HOPMbl, OTHOCALLMECS
K dt, dmjll n d(t), ymHOXeHHble Ha 1,33.

YCTaHOB/IEHHbIE B HACTOALLEM CTaHAApTe HOPMbl He NMPUMEHAIOT Npu OTKMOYeHUax TC n npepbl-
BaHMAX HanpsHXKeHWs, CBA3AHHbIX C aBAPUNHbIMU YCNOBUAMU.

OT6op o6pasuos TC npu UCNbITAHUAX HA COOTBETCTBWE HOPMaM, YCTAHOBNEHHbIM B HaCTOALEM
cTaHAapTe, OCYLeCTBAAIT B COOTBETCTBUN C TPeGOBaHNAMU, YKa3aHHbIMU HUXKE, ecii UHble TpeboBaHus
He yCTaHOBMeHbl B CTaHfapTax Hu rpynnbl TC iuu TC KOHKpeTHOro Buga:

- MPW UCMbITaHUAX oNbITHbIX TC 0T6MpPalT He MeHee Tpex 06pasLoB, ecin M3roTo&3eHo 6onee Tpex
n3genwid, n Bce 0bpasupl, eCT M3rOTOBNEHO TPU U MEHee N3aennii;

- KONNYecTBO 06pa3LoB, NOABEPraeMbIX WUCMbITAHUAM Ha MOMEXOYCTOMYNBOCTb B YCNOBUAX CEPUIAHOTO
NPOU3BOACTBA, YCcTaHasMBalT B TY Ha TC KOHKPeTHOro Tuna uav B Nporpamme UcrblTaHuii;

- AN CepTUUKALMOHHBIX UCMbITaHWA 0TOMpaloT 0AMH 0bpasel. B 060CHOBAHHbLIX CyYasx Mo peLueHunto
opraHa no cepTudukauny ynao o6pasyoB MOXKeT ObITb yBennyeHo. TC eAMHWYHOrO BbINyCKa <UMNOpPTa)
UCMbITHIBAIOT Ka>XK/0e B OTANLHOCTM.

Hopwmbl konebaHwii HanpsiXKeHus WU lukepa, Bbi3biBaeMblXx TC, CYMTAOT BbIMONHEHHbIMU, €CAU BCe
NCMblTaHHble 06pasLibl YA0BNe TBOPSIOT HOPMaM HaCTOALLEro cCTaHapTa.

6 YcnoBus UCMbITaHWN

6.1 O6wwme NoONoXKeHUN
McnbiTaHNs He [OMKHbI MPOBOAWNTLCA NPUMEHUTeNbHO K TC, co3gaHne KOTOPbIMU 3HAYUTENbHbIX
KonebaHuii HanpsXeHUs UAn Gankepa ManoBeposATHO.
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[Ans vcnbiTannii TC Ha COOTBETCTBME HOPMaM, YCTaHOBMEHHbIM B HACTOALEM CTaHAapTe, UCMOJib-
3yl0T UCMbITaTebHYO YCTaHOBKY, CXemMa KOTOpOl npuBefieHa Ha pucyHke 1.

McnbiTatenbHas yCcTaHOBKa BK/OYAET:

- UCMbITaTe/IbHOE HaMpsXXeHne anekTponutaHus (cm. 6.3);

- CTaHAapTHOE MoJiHoe conpoTusiexne (cm. 6.4);

- UTC (cm. npunoxenue N);

- ecnim Heobxogumo, dinkepmetp (cm. TOCT P 51317.4.15).

OTHOCUTENbHOE M3MeHeHWe HanpsxkeHus d(t) MOXeT 6biTb M3MEPEHO HENoCPeACTBEHHO WK pac-
CYMTaHO No cpefHeKBaAPaTUYHbIM 3HaYEHUAM TOKa, KaK yKasaHo B 4.1. [1na onpefeneHns KpaTKOBPEMEH-
HOW po3bl nukepa Pa, co3gasaemoii MTC. gomkeH 6biTb MPUMEHEH OAUH W3 METOA0B, MPUBEAEHHbIX
B 4.2. B COMHMTENbHbIX CyYasx 3Ha4eHne PMAOMKHO 6bITb M3MEPEHO 3TanoHHbIM METOLOM C MCMO/b30-
BaHMeM (bimkepmeTpa.

MpumeyaHue —Ecnm NTC npeactasnseT co6oil cummeTpuuHoe TpexdasHoe T C, fonycKaeTcs U3MepsTh
NN OJHO M3 TPeX (asHbIX HanpsHKeHui.

McnbiTaHma Ha COOTBETCTBUE TPe6OBaAHUAM HACTOSALWEro CTaH4apTa MPOBOAAT MNpW HOPMaNbHbIX
KNNMaTUYeCKMNX yCNOBUAX:

- TemnepaType OKpy>KatoLLero sosgyxa (25+10) ‘C;

- OTHOCWTENLHON BNa>kHOCTU Bo3ayxa 30—80 %;

- aTMocepHom fasneHun 84—106,7 kMa (630—800mm pT. an.),
ecnv MHble TPeboBaHUsA He yCTaHOB/EeHbl B CTaHgapTax Ha rpynnsl TC uan TC KOHKPeTHOro BUAa.

CpegcTBa M3MepeHuil, NpUMeHseMble NPY MPOBEAEHUN UCTbITaHNii, AON>KHbI 6bITh NOBEPeHbl B COOTBET -
cTBuUK ¢ /4/. NcnbiTaTensHoe 060pyAoBaH1e JOMKHO 6biTb aT TECTOBAHO B COOTBETCTBUM C TpeboBaHNAMM
FOCT P 8.568.

6.2 TorpewHocTb M3MepeHuii

BennunHa Toka fo/mKHa 6bITh M3MepeHa C NOrpewwHoCcTb0 He 6onee r! %. Ecnn BMecTo akTUBHOTO
1 PeaKTUBHOI0 TOKOB M3MePSIOT (ha30Bblli Yron, NOrpeLlHOCTb U3MEPEHNS He AOMKHA NpeBbIwaTh +2 rpag.

OTHOCUTENbHOE M3MeHeHMe HanpsXeHus d AO/HKHO 6bITb M3MEPEHO C MOrpewwHOCTbI0 MeHee =8 %
(N0 OTHOLWEHMIO K MaKCUManbHOMY 3HayeHuto djA). MonHoe conpoTuaTeHHe Lenu, BKAKOYasa BHYTPeHHee
COMPOTMATEHHE UCTOUYHMKA UCNbITATENIBHOTO HANPAXEHUA INEKTPONUTaHUA, HO ucknyas UTC, AOMKHO
ObITb PaBHbIM 3HAYEHWIO CTAHAAPTHOrO conpoTuaTeHHA. CTabuNbHOCTb U 3HAYEeHUS LOMYCKOB 3/1eMEHTOB
YKa3aHHOro MOSIHOrO COMPOTUATEHHA JO/MKHbI 06ecrneynBaTb CYMMapHY0 OTHOCUTENIbHYI0 NOrpeLHocTb
onpefeneHns BennunHbl d MeHee +8 % B TeYeHWe BPeMEHU WCMbITaHWIA.

NpumcuyaHuc —YKazaHHbIN Hke MeTOoA HC NPUMEHSAIOT, €C/IN N3MepsaeMble BETMYNHDI 6/M3KM K HOopMam.

Ecnn nonHoe conpoTuBiEHNe NCTOUYHMKA UCTbITATENLHOTO HANPSXKEHNA 3NEKTPONUTAHUA HE MOXKET
6bITb TOYHO YCTaHOBNEHO, Hanpumep, B C/iyyae, Korja ykasaHHOe NOJSIHOe COMpoTUaTeHHe MOABEPXEHO
HenpegcKasyemblM M3MEHEeHUAM, [OMYCKaeTCA BK/OYaTb MEXAY WUCTOYHMKOM HanpsXKeHus W 3axumamu
WTC KOMNNeKcHoe cONpOTUATEHHe, aKTMBHasA W peakKTMBHas 4aCTU KOTOPOro paBHbl COOTBETCTBEHHO
aKTUBHOW M peakTMBHOW 4acTU CTaHZApPTHOrO MOMHOTO COMPOTMATEHHA. 3aTeM NPOBOAAT U3MepeHWs
HanpsKeHW Ha 3aXMMax UCTOYHMKA, MOAKMIOYEHHbIX K CTaHAAPTHOMY MOAHOMY COMPOTUB/EHUIO, U Ha
3aknmax UTC. [ns npuMeHeHUs pe3ynbTaToB U3MEPeHU Heo6Xo[umo, 4To6bl MakcUMaibHOe OTHOCKU-
TeNbHOE U3MEeHEeHMe HanpskeHns dmM, M3MepeHHOe Ha 3aXMMax WCTOYHMKA Hanps>KeHWs, COCTaBNAMNo
mMeHee 20 % OT MakCMMasbHOr0 OTHOCMTENbHOTO M3MeHeHUs HanpsxeHus dmjl Ha 3axumax N'TC.

6.3 McnbiTaTenbHOe Hanps>XeHne 3MeKTPOnuTaHus

McnbiTatenbHoOe HanpsXXeHune 3NeKTPonuTaHus (Hanps>KeHue X010CTOro Xofa) A0/MKHO 6bITb PaBHbIM
HOMWHANbHOMY HanpsXXeHuto anekTponutaHua UTC. Ecnm UTC paccuntaHo Ha MPUMEHEHME Pas/InYHbIX
HanpsHKeHWUi aNeKTPONMUTaHNA, HaNpPSXXeHMe NPy UCMbITAHUAX [LOMKHO cocTaaTATh 220 B gna ogHodas-
Hbix TC 1 380 B (nuHeiiHoe HanpshkeHne) ana TpexdasHbix TC. OTKNOHEHME UCMbITaTeNbHOr0 Hanpsxe-
HWA OT HOMUHANBHOIO 3HaYeHUA JONMXKHO 6bITh He 6onee +2 %. YacToTa 3M1eKTPONUTAHUA AOMKHA OblTh
B npegenax 50 'y +0,5 %.

Ko3athpuLmeHT nCKaXKeHNs CUHYCOMAANbHOCTY KPUBOI HAaMpPsXXeHWs He JO/MKeH npesbiwartb 3 %.

KonebaHns MCNbITaTeNbHOr0 HanpsXXeHUs B TedeHWe BPeMeHU ucnbiTaHuini TC fonyckaetcs He
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YUMTbIBATb, €CNM KPaTKOBPEMEHHAs fAo3a hankepa P4 meHblie 0.4. BbIMOMHEHWE 3TOr0 YCNOBUSA AO/HKHO
6bITb NPOBEPEHO Mepes HavyaioM W Noc/ie OKOHYaHWUS KaXA0ro UCMbITaHUS.

6.4 CTaHfapTHOE MOJIHOe CONpPOTUB/EHNE

CTaHgapTHOe nonHoe conpoTtueneHue agna UTC npepctaBnset co60il NoNHOe COMPOTUBAEHME,
MCNonb3yemMoe Npu pacyeTax v U3MEPEHUN OTHOCUTENbHbIX W3MEHEHUA HanpsxeHus d u BeNnYuH Ps
n A-

3HayeHns NOMIHOIO COMPOTUBIEHUSA PA3/INUHbIX 3/1IEMEHTOB NpPUBELEHbl Ha PUCYHKe 1

6.5 Mepuog HabnwaeHus

Mepunop HabnoaeHns Tpansa oueHKK 403 hivKepa Npy U3MePEHUAX C UCNONb30BaAHMEM (hNKepMeTpa
N NPUMEHEHUN MeTo4a MOLEeNNpOoBaHWUA W aHaIMTUYECKOro MeToAa AO/DKEH COCTaBNATh:

-ona PmTp= 10 MuH;

-A™P,T,=2u.

Mepuog HabnOAeHNS JOMKEH BKAOYATb Ty YacTb MOMHOr0 paboyero LMKna, B TeueHne kotopoit U'TC
npoun3BoAMT Hanbosee He6NaronpuATHYH NOCNeL0BaTENbHOCTb M3MEHEHUI HANPSXKEHUS.

Mpwn onpegeneHnn KpaTKoOBpeMeHHOM 03bl hnnkepa Pa paboumili LUK NOBTOPSAKOT NEPUOSUYECKH,
eC/N UHOE He YCTaHOBNEHO B NPUNOXeHUN A. MUHUManbHO HE0BX0AMMOe BPeMs MOBTOPHOIO BKIKOYEHMNS
(nepe3anycka) NTC BkntovaloT B nepnof HabnwgeHus, ecnn MTC npekpawaet paboTy aBTOMaTUYeCKN B
KOHLe paboyero uukna, NPoAO/MKUTENbHOCTL KOTOPOrO MeHbLUE, YeM nepuoj HabngeHus.

Mpu onpegeneHun gantencHol fo3bl hivkepa P,, paboumii LUKN He MOBTOPSAOT, €CNW MHOE He
YCTaHOB/IEHO B NPUA0OXeHUU A, B TOM cniyyae, korga WTC umeeT 4ANTeNbHOCTb paboyero LmKna MeHbLue
2 4 N B HOPMAa/bHbIX YCNOBUAX HEe MpeAHa3HayeHo A4/18 MPOLO/MKUTENBHOIO PYHKLMOHNPOBAHWS.

MpumeyaHune —Hanpumep, ecin UTC nmeeT pabounii LKA NPOJOMKATENLHOCTbLIO 45 MUH, U3MepstoT
NATb NOCMefoBaTebHbIX 3HaueHnii Pg B TeueHne 50 MUH. v ocTaBLIMECA 419 Nepuoda HabNoAeHNS 2 4 CeMb 3HAYeHWN
P4 npuHMMaIOT paBHLIMU HY/IO.

6.6 O6LMe yCnoBua NCMbITaHWi

O6Lme ycnoBusa UCNbITaHWN NPU N3MEPeHNN KONebaHUi HanpsXXeHns 1 hnnkepa NPUBOAATCA HUXKeE.

[na TC BuAOB, He yKa3aHHbIX B NPUMOXEHUN A, MOMOXEHNS OPraHoB ynpaB/iieHUs U aBTomMaTu-
Yyeckue Nporpammbl JOSIXKHbI ObITb YCTAHOBNEHbI TaKMM 06pa3oM, 4Tobbl 06ecneynThb co3faHmne Hanbonee
He6n1aronpuATHOW MOCNefoBaTeNbHOCTM M3MEHEHU HanpsXXeHus. pu 3TOM MCNOMb3YOT TOMbKO Te
KOM6UHaLMN MOMNOXEHN OPraHOB 3/1eMEHTOB YMpaBfeHNs WAW aBTOMAaTUYeCKMX Nporpamm, KoTopble
yKa3aHbl U3rOTOBUTENEM B TEXHMYECKON AOKyMeHTauunm Ha TC, uau Te, KOTOPble MOryT 6bITb UCNONb30-
BaHbl Npn akcnnyatayun TC. YacTHble ycnoBus ncnbiTaHnit ana TC BUAOB, He YKa3aHHbIX B MPUIoXe-
HUM A, paccmaTpuBaroTCA.

TC [O0MKHO 6bITb UCNBITAHO B KOMMAEKTe, NpeCTaBNeHHOM M3roTosuTenem. Mepeg ucnbiTaHNAMY,
npu Heo6XoAMMOCTW, MPOBOAAT MpeLBapuUTE/IbHYI0 MPOBEPKY 3N1eKTPUYECKUX NPUBOAOB, C TEM 4TOOLI
pe3ynbTaTbl COOTBETCTBOBAAN HOpPMasnbHOI akcnnyatauuu TC.

[Mpwn onpefeneHNM MakCUManbHOr0 OTHOCUTE/IbHOTO M3MEHEHUSA HanpsKeHus cl** cBA3aHHOro c
nyckom anektpogsurarens TC, gonyckaetcs npoBOAUTbL U3MEPEHUA NPU 3aTOPMOXEHHOM POTOpe.

Ona TC, nmelowmnx HeCKONbKO OTAENbHO YNpaBiseMbiX Lenei, NPUMEHAIOT Cheaylolve ycnosus
UCMbITaHWIA:

- KaXay'o uenb, npegHa3HayeHHYI0 Ans 0TAe/bHOr0 NCNO0Mb30BaHNA, PACCMaTPMBAIOT KaK OTAeNbHBbI
anemeHT TC, npegycmatpnBas, 4Tobbl yKa3aHHble Lenu He 6bln BKAOYEHbl OfHOBPEMEHHO;

- eCnn ynpasfieHWe OTAeNbHbIMW LensMu npegnonaraetr UX OAHOBPEMEHHOE BK/OYEHME, TO B
KayecTBe OTAeNbHOro anemeHTa TC paccMaTpuBalOT rpynny OfHOBPEMEHHO BK/OYAEMbIX Leneil.

[JeTanbHble ycnosus ucnbiTaHnii gns TC HEKOTOPbLIX BUAOB NPUBEAEHbI B NPUAOXKEHUN A.
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S — UCTOYHUK 3neKTponuTaHna: U» — HanpsXXeHne X0N0CTOK X0Aa UCTOYHUKA B COOTBETCTBUM C 6.3. Rv. RK — aKTuBHbIe 3ne-
MeHTbl CTaHaapTHOI MONHOI COMPOTUBNEHUU: jXa. XS — peaKTUBHbIEe 31eMeHTbl CTaHAapTHOrO MOMHOTO CONPOTUBNEHNA:
Li, Lj, Lj —daTtHble npoBoga: N — HeliTpanbHbIii NpoBoA: M — cpefCcTBO HamepeHuit

VICTOYHMK 3N1eKTPONUTAHNA S COLEPXUT reHepaTtop HanpsXXeHus anektponutaHus UO u cTaHAapTHOE NosHoe
COMNPOTUBIEHNE Z C 3/IEMEHTaMU:

Ra = 0.24 Owm; jXA= 0.15 Om Ha 4acToTe 50 I'n:

Rn =0,16 Om;jXN= 0,1 OM Ha vactoTe 50 I'L.

ONeMeHTbl CTaHAAapPTHOrO MO/IHOTO COMPOTHa3eHMA BK/OYAlOT MOMHOE COMPOTUBNEHME reHepartopa. Ecnu
MOJIHOE COMNPOTUB/IEHNE UCTOUYHMKA 3/IEKTPONUTAHNUSA TOYHO HC YCTAHOBNEHO, CM. 6.2.

Mpn MeuyaHunc—TpexdasHble Harpysku, Kak NpaBuIo, CAMMETPUYHBI 1 371eMeHTbI Rs 1jXN gonyckaeTcs
He YYNTbIBATb, €CNIM TOK B HETPasbHOM MPOBOAE OTCYTCTBYET.

PucyHok 1 —Cxema MCTbITaTeNlbHOW YCTaHOBKM Ans ucnbiTaHuii TC. MOAKIYaeMbIX K 04HO(a3HbIM
1 TpexgasHbIM 3N1EKTPUYECKUM CETAM
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PucyHok 2 —Cxema onpegeneHuns ornbatoLein cpefHeKBagpaTUYHbIX 3HAUEHNIA HanpsXXeHus

PucyHok 3 —XapaKTepucTuka OTHOCMTEIbHOr0 U3MEHEHUSA HaNpPSXKEHUA
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UncToKaropmMmin anTyTy

MpunmeyaHune—Yactota NOBTOPEHUN U3MeHeHUId HanpsbkeHus 1200 1/MWUH cOOTBETCTBYeT PMKepy C
yacTtoToit 10 Iy

PucyHoK 4 — KpuBast Ansi PM = 1npu U3MeHeHUsAX HanpshxeHus,ornbaroLias KoTopbiX UMeeT opMy MeaHzpa

PucyHok 5 — Koath(MUMeHT NpuBeAeHNs A5 ABYXCTYMEHYATBIX U IMHEHO U3MEHSIIOLLMXCS XapaKTepUCcTUK
OTHOCUTENILHOTO U3MEHEHUS HaNPsHKeHUs
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PUCYHOK 6 — Ko3(uLueHT nNpuBedeHNs Ans NPAMOYTO/bHbBIX M TPEYTO/bHbIX XapaKTepUCTUK
OTHOCUTENIbHOTO U3MEHEHMUS HaNPsHKEeHUs

Ym*

(cm.
pucyHOK 3)
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NMPNNOXEHWE A
(obsizaTenbHOE)

MpuUMeHeHe HOPM W YCNOBUS TUMOBbIX MCMbITaHWiA TC KOHKpPeTHOro Buja

Al YcnoBus UCMbITaHWIA 41 KyXOHHOTO 060pYy/A0BaHMs

[lns KyxoHHOro o6opyfoBaHus, npeaHasHa4eHHOro Ans UCMONb30BaHWSA B ObITOBbIX YCNOBUAX.A/TUTENbHYO [0O3Y
hnukepa P,, HC onpefienatoT. KpaTKOBpeMeHHY0 03y (h/IMKepa  OMpefenstoT Npy yCTaHOBUBLLEMCS TEMMEPATYPHOM
pexume, 3a UCKNHOYEHNEM CNyYaeB, KOrAa yKasaHHbI pPeXXUM HC 06ecrnevnBaeTcss KOHCTPYKUMEN KYXOHHOIo 060py-
foBaHWA. Kaxfblii HarpeBaTenb UCMbITbIBAOT OTAENLHO.

A1l 3NeKTPOMNNAUTKM

3NeKTPONANTKN WUCMbITbIBAOT C UCMOMb30BaHWEM CTaHLAPTHOrO cocyja C BOJOW, AMaMeTp KOTOPOro paseH
AvameTpy HarpesaTe/lbHOr0 afeMeHTa. BbicoTa cocyfia M KONMYECTBO BOAbI YKa3aHbl B Tabnuue AJl.

Tabnuuya A

[JviameTp mipevare. Thoro afieMeHTa, Mv Bbicota cocyfia, Mv Konnyectso Bofpl, T
145 Okono 140 1000450
180 Okono 140 1500*50
220 Okono 120 2000*50

Bo Bpems ucnbITaHWii KOMMNEHCMPYIOT MOTEPU Ha UCMapeHune BOAbl.

O/eKTPONANTKa [O/MKHA Y/0BNETBOPATL HOPMaM, yCTaHOBNEHHbIM B pa3ziesie 5 HaCTOALLEero ctaHgapTa, Npu BCex
yKasaHHbIX HIXKE YCNOBUAX UCMbITaAHWUIA.

a) MicnblTaHua npu TemnepaType KUMNEeHUS

YCTaHaBMBAIOT PErynaTop TemMneparypbl B MOJOXeHWe, NP KOTOPOM BOAa KUMUT. VCNbITaHWA NPOBOAAT NATbL
pas 1 OnpejenatoT CpefHee HO pe3y/ibTaTaM WUCMbITaHWA 3HaueHue.

6) WcnbiTaHua npu TemnepaType XapkKwu

Cocyf 6e3 KpbILLKW HaMONHAT CUIMKOHOBLIM MacioM Maccoli B 1.5 pa3a 60nbLLeli, Yem Macca BOMbl, yKa3aHHas
Bbllle. YCTaHaBNUBAOT PEryndaTop B MOMOXKeHWe, NPU KOTOpom TemnepaTypa pasHa 180 ‘C. KoHTpo/b Temnepatypbl
NPOBOAAT C MOMOLLbIO TEPMO3/IEMEHTA, NMOMELLEHHOIO B CepenHy 06bema Macna.

B) McnbiTaHMa mpu NONHOM [uMana3oHe YCTaBOK bIOWHOCT YU

McnbiTaHns NPOBOAAT NOCNe0BaTeNbHO AN BCEX YCTaBOK MOLLHOCTW Npw nepuoge HabnogeHns 10 muH. Ecnn
MOLLHOCTb PerynmpyeTcs LWaroBbIM PeryisTopoM, UCMbITaHUA NPOBOAAT AN KaX0W CTYNeHW perynnpoBaHus npu ux
uncne Hc bonee 20.

Ecnu cTyneHuatoe perynmpoBaHue MOLLHOCLI OTCYTCTBYET, THOMHbIA fuana3oH MOLLHOCTW pasgenstoT Ha 10
paBHbIX YacTeid. 13MepeHMs HauMHalOT C HaWbOMbLLEro YPOBHS MOLLHOCTW.

A.12 Meun ana BbIFTEYKN xneba

Meun Ans BbINeYKN xneba UCNbITLIBAOT NYCTbIMMW C 3aKPbITOV ABepLeil. PerynnpoBaHue TemnepaTypbl OCYyLLeCT-
B/IAKOT TaKMM 06pa3oM, 4TobbI TeMmepaTypa B reOMETPUYECKOM LIEHTPe lyXOBKW, U3MepeHHas C NOMOLLbIO TepMonapsl,
6bina pasHa 220 "C gns neveid 06b14HOro Tna v 200 'C Ans neveii ¢ UMPKynsLmMeld ropsyero Bosgyxa.

Al3 punn

[puAn UCMbITLIBAKOT NYCTLIMM C 3aKPbITON ABEPLIEN, 33 UCKMHOYEHWNEM C/lyYaeB, KOTa MHbIe YC0BWA UCMbITaHWI
yKasaHbl B TEXHWYECKOW [OKYMEHTaLuW Ha rpunb. Mpu HanuuuMu perynsatopa TemnepaTypbl A0MKHbI 6bITb NOCIeA0-
BaTe/IbHO YCTaHOB/MEHbl PEXWMbl HavWMeHblUel, cpefHell N Hambonblueli TemnepaTypbl. PeructpupytoT Havnbonee
HebnaronpUATHBIA C TOYKN 3PEHUS U3MEHEHUI HanpsXXeHNA PesynbTaT’ UCMbITaHWIA.

ANNA Komb6uHuMpoBaHHbBIe neyunm (neyb ANA BbiNeykwn xneb6al/ Tpu nb)

Kom6UHMpoBaHHbIE MeYn UCMbITbIBAOT NYCTbIMW C 3aKPbITON fABepLeil. PerynmposaHue TemnepaTypbl OCYyLLeCT-
B/IAIOT TaKMM 06pasom, YTobbl TemMnepaTypa B reOMETPUYECKOM LieHTpe neun, M3MepeHHas ¢ MOMOLLbIO TepMonapsl,
6bina paBHa 250 ®C 1M peanbHO JOCTUXKMMON TemnepaType, 6avkaiilleil K yKasaHHOW BeNUUMHE.

A.1l5 MNKpOBONHOBLIE MeYyu

MWKpOBONHOBbIE Meun, a TakKe KOMOWHMPOBaHHbLIE MeUYM MPU BbIMOAHEHUN UMU (DYHKLWUIA MWKPOBOMHOBOIA
MeYn MCMbITbIBAKOT MPY HauMeHbLUER W CpefHeil MOLHOCTMW, a TakXe Mpu MOMOXEHWU perynsatopa TemnepaTypsbl,
obecneynBatoLLLeM HaMBBICLLYHO peasbHO JOCTUXKUMYIO MPU PerynpoBaHumM MOLLHOCTb, KOTOpas f[O/MKHa COCTaBNATb
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HC MeHee 90 % MaKCUMManbHON MOLWIHOCW. B meub AO/MKeH ObiTb MOMELLEH CICKNAHHBIA COCY[, COAepalluii
(1000+50) r BOAbI.

A.2 Ycnosus ncnbiTaHWiA ANs CBETOBOro 060pyf0BaHNS

CBeTOBOE 060pYZi0BaHME MCMbITHLIBAIOT C flaMNaMu, MOLLHOCTb KOTOPbIX [O/KHA COOTBETCTBOBAaTb TOW, Ha
KOTOpYI0 paccumTaHo o6opyaosaHue. Ecnu cBeToBoe 060pyAOBaHMe PacCcUMTaHO Ha NPUMEHEHNEe HECKOMbKUX nam,
MCMbITAHNA MPOBOAAT C UCNO/L30BAHWEM BCEX NaMrl.

[Losbl dinvkep;! Pa u P( onpegenstoT Ans OCBETUTENbHbIX MPUOOPOB TONLKO TeX BWAOB, KOTOPble C 6OMbLION
BEPOATHOCTbIO BbI3bIBAOT ()IMKEP, HampuMep A5 CBETOBOrO 060pYAOBaHUA, NPUMEHSEMOro NPy OCBELLEHUW
[UCKOTEK.

A3 Ycnosus ncnbiTaHUin Ans CTUpanbHbIX MaLuvH

CTupanbHble MallinHbl UCMbITHIBAIOT B PEXUMe BbINOMHEHWNS MOAHOW MporpaMmbl CTUPKW MpW Temnepartype
Bonibl 60 ‘C nmpu 3arpyske Ans HOpManbHOW 3KcnyaTauuii B cootBeTcTBUM ¢ TOCT 30345.4.

Mpu onpegeneHun df, dma* n d(t) ncknovaloT 0AHOBPEMEHHOE BK/OYEeHMe ABuraTens u Harpesatens. [pu
UCMbITAHWAX, NOMUMO U3MEHEHWI HanpsXXeHWs, onpeaenstoT fosbl thavkepa P., n P|,.

A.4 YcnoBus UCTbITaHWIA 415 Cylumnok 6apabaHHOK Tuna

Cywunku 6apabaHHOro Tna 3arpyxaroT mMaccoii 6enbs, cocraatatoweil 50 % oT macchl, yCTaHOBMEHHOW AN
HOpMasbHOW akcnayaTauumn B cootBeTcTBUM ¢ TOCT P MOK 335-1.

Mpn HanMuuu perynupyrowmx 31eMeHTOB UCMbITaHWUSA LO/MKHbI 6GblTb NPOBEfeHbl MPU MONOXKEHUAX 3TUX
3/1eMeHTOB, 06ecneynBatoLL X MakCMMasbHY0 U MUHUMA/IbHYIO MOLLIHOCTb.

Mpu ncnbITaHMAX, MOMUMO U3MEHEHWI HanNpsXKeHWs, onpeaenstoT no3bl Gankepa P( v Pt.

A.5 Ycnoeus UCMbITaHUA ANsi XONOAWUNbHUKOB

X0nogUNbHUKN AO/MKHBI paboTaTb MPOAOMKMUTENLHO C 3aKPbITONM fiBepblo. TepMocTaT yCTaHaBNMBalOT B MOMO-
XeHve. obecneynBatoLLee CpegHee 3HaueHWe TeMnepaTypbl B Avana3oHe perynnposaHus Temnepatyp. Kamepa gomkHa
6bITb MYCTOW W XONOAHOW. 3mMepeHns NPOBOAAT NOCMe JOCTUXEHWA YCTaHOBMBLLEroca pexxuma. [lo3bl hnkepa P«
1 P,, Npy UCNbl TAHUAX He OMpefensatoT.

A6 Ycnosus UCnbITaHWiA 4Ns KONMPOBa/IbHLIX MALLVH, N1a3ePHbIX MPUHTEPOB 1 aHAIOTMYHBIX TEXHUYECKNX CPEACTB

Mpu onpegeneHuy KpaTKOBPEMEHHOW A03bl (hinkepa Psl ncnbiTaHWs NpoBOAAT Npy MakcUManbHOW CKOPOCTM
KonupoBaHusa (neyatun). OpurmHan Ans KonMpoBaHWs (neyatun) AOMKeH ObiTb Ha 6enoi yncToin bymare, bymara 4ns
KOMUIA fo/mKHa MMeTb Maccy 80 r/M2, eC/iM UHOE HC YCTaHOB/IEHO B TEXHUYECKON AOKyMeHTauun Ha UITC KOHKpeT-
Horo Tuna.

OnutensHyto fo3y Gankepa P, Npyu UCMbITAHUAX ONPefenatoT B PeXXUME OXUAAHUS.

A.7 YCnoBus MCMbITaHWA 41 MblIecoCoB

[ins nbinecocos fo3bl hTUKepa P* 1 P,, Nnpu UCMbITaHUAX He ONpegensioT.

AX YcnoBus ucnbiTaHuii 411 MUKCEPOB

[ins mukcepos no3bl imkepa Pa u P,, npu UCMbITaHWAX HE ONPeAensioT.

A9 Ycnous ncnbiTaHnin A1 NePeHOCHbIX 3NEKTPUYECKNX WHCTPYMEHTOB

[na nepeHOCHbIX 3NEKTPUYECKNX WHCTPYMEHTOB ANNTENbHYIO 403y PTuKepa Py Npyu MCNbITaHUAX HC onpege-
naoT. Mpu OTCYTCTBUM HaipeHaTe/bHbIX 3/1eMEHTOB B KOHCTPYKLMWU MEPEHOCHOr0 MHCTPYMEHTa KPaTKOBPEMEHHYIO
fo3y hTnkepa P4 TakKe HC ONpeAensioT.

Mpn HannumMm HarpeBaTenbHbIX 31EMEHTOB P,, ONpeAenstoT npy BKAOYEHUN U HEMNPEPbIBHOM (YHKLMOHMPO-
BaHUW MepeHOCHOr0 3NEKTPOMHCTPYMeHTa B TeyeHune 10 MWH. ECNn NepeHOCHbIA 3N1eKTPOMHCTPYMEHT BbIK/HO4aeTCs
aBTOMaTUYeCKW, MPUMEHAIOT MPaBu/o, yCTaHOB/IEHHOe B 6.5 HACTOSALLEro cTaHjapTa.

A.10 Ycnosus ucnbiTaHuid ans eHoB

[ns pyyHbIX (eHOB ANWUTenbHYH f[03y (PTWMKepa P,, npu wcnbiTaHUAX He onpegenstoT. [ns onpefeneHus
KpaTKOBPEMEHHOM 403bl hinkepa P,, BKNOYAOT (heH B peXK1Me HenpepbiBHOr0 PYHKLMOHUPOBaHUS B TeueHne K) MuH
WK [0 TeX Mop. NMoKa OH HC BbIK/IOYMTCA aBTOMATUYECKM, U B 3TOM C/lyyae MPUMEHAIOT NPaBuio, yCTaHOB/IEHHOE B
6.5 HacTosLero cTaHaapTa.

®eHbl C perynMpoBKoi MOLLHOCTY NPOBEPAIOT BO BEEM Auana3oHe MOLLHOCTe B TeYeHWe nepuoja n3mepeHuii
10 MuH. ECn MOLLHOCTb PeryampyeTcs LUaroBbIM perynsTopom, UCMbITaHWs NMPOBOAAT 38 KaXoW CTyneHu perynu-
poBaHMA MpU MX uncne He 6onee 20. Ecnm cTyneH4YaToe peiy.TUPOBAHUC MOLLHOCTU OTCYTCTBYET, MOSHbIV [yanasoH
MOLLHOCTY pa3genstoT Ha 10 paBHbIX YacTeld. VI3MepeHns HauMHalT C HaWOOMbLLEr0 YPOBHSA MOLLHOCTW.

A.11 YcnoBus vcnbiTaHUid Ans GbITOBbIX 3NEKTPOHHBIX YCTPOUACTB

[ins 6bITOBbIX 31EKTPOHHbIX YCTPOWCTB MPU UCNbITAHUAX ONPeAenstoT TONbKO 3HaveHne dBn.

A 12 YcnoBus UCMbITaHWIA 3NeKTPUYECKWX BOAOHArpeBateneil NPsAMOro HarpesaHus

[na anekTpuyeckux BOAOHarpesatefiell MpsMOro HarpeBaHWs 6e3 3MeKTPOHHOrO YMpaBneHWW 3HayeHue «
onpeaensioT NPy BKIKOYEHUN B PEXXUM Hanbonblueli NoTpe6asemMoii MOLWHOCTU PTAX 1 BbIKNOYEHWUW BOLOHArpeBartens
(nocnegoBatenbHocTb 0 — Pmilx —0).

Lna anekTpuueckux BOfOHarpeBaTeneil NPAMOro HarpeBaHUs C 3MEKTPOHHLIM YNpaBleHWeM ycTaHaBNMBaloT
TemnepaTypy W CKOPOCTb MPOTeKaHWs BOAbl TaknM 06pa3oM, 4To6bl MPU W3MEHEHUW CKOPOCTWU MPOTEeKaHWs BOAb
noTpebnsemas 3neKTpuyeckas MOLLHOCTb Moria 6biTb M3MeHeHa or Pmin o Pmu, npuuem Pm, npegeraunser co6oi
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MaKCUMa/lbHYH0 MOLLHOCTb, KOTOpPas MOXXET 6bITb AOCTUTHYTa B BOAOHarpesatene, a Pmin>0 npegcraBnAaeT coboii
MWHUMa/IbHYHO MOLHOCTb, KOTOpasa MOXeT 6bITb YCTaHOB/1EHa.

MpumMmeyaHune —/On7 HEKOTOPbIX N3AeNNIA MaKCUMaNbHas MOLWHOCTb P,|aK, KOTOpasi MOXET GbIT b peasibHo
[OCTUFHYTa B BOfOHArpeBatefie, COCTaBNAET BEUUMHY, MEHbLUYHO HOMWUHAMLHO MOLLHOCTY.

YCTaHOB/IEHHYIO TeMMepaTypy BOAbl MOALEPXKMBAKOT HEM3MEHHOI B TEUEHNe BCEFO BPEMEHU WCTbITaHWIA.

HauuHas co CKOpoCTU NPOTEKaHWUs BOAbI, COOTBETCTBYIOLLEA MoLHOCTH P|MY, HEOGX0AMMO CHUXKATL CKOPOCTh
npoTeKaHusl, pa3buB Arana3oH ckopocTeli Ha 20 NpUGAN3UTENBEHO PaBHBIX CTYMeHel, 0 CKOPOCTM, COOTBETCTBYHOLLEl
Pmin- 3aTemM BHOBb YBE/IMUMBAIOT CKOPOCTb NPOTEKaHUs BOAbI C Y4ETOM YKa3aHHOr0 pa3bueHns auanasoHa ckopocTeii
Ha 20 NpuGAM3MTENLHO PaBHbIX CTYMEeHell 40 CKOPOCTU, COOTBETCTBYHOLLEH Prbi- [Nf KaXgol W3 ykasaHHbIX 40
CTyneHell onpedensioT KpaTKOBpPeMeHHbIe f03bl (haukepa P, i. VI3MepeHns HaunHaoT MpU AOCTUXKEHUN YCTaHOBUB-
LIerocs peXxmma, T. C. HC MeHee YeM yepe3 30 C Moc/ie U3MEHEHUs CKOPOCTW MPOTEKaHWs BOAbI.

MpumeyaHue —JonyckaeTcs onpefensTb 3HaueHue P.,,| No pesynbTaTaM U3MepeHuii B TeueHue | MUH.

Kpome Tot0. B TeueHve nepuoga HabnogeHns 10 MUH onpeaensioT 3HaueHWe KPaTKOBPEMEHHOM [03bl (hTHKepa

BbI3bIBAEMOr0 BK/IOYEHMEM W BbIK/IOYEHWEM BOAOHarpesarens. [iTa 3Toro notpebaeHne MOLYHOCTU B TeyeHue
yKa3aHHOro nepuoga HabnofeHns apaxAbl Hambonee GbICTPbIM CNOCOGOM M3MEHSIOT MeXAy 3HaveHusaMu P » 0 n
P % Ptax (nocnegoBatenbHocTb 0— PmiXx—0 —Pmjx —0). Pa6ouunii UuUKN BOJOHarpeBaTens AO/MKEH BKOYaTb
3HaYeHue MOLLHOCTU, paBHOW 50 % OoT PTax, B TeueHue 5 MUH.

PesynbTupytoLee 3HaYeHe KpaTKOBPeMeHHOV f03bl (Likepa P4 BbIYMCAAIOT HO hopmyie

i-«u
P--1PA3+21<P*.a*1N

1 CPaBHUBAIOT CO 3HAYeHMEM HOPMbl, YCraHOATCHHbIM B pasfene 5 HACTOSALLEro cTaHaapTa.
OnvTenbHyo fo3y hivkepa P* Npu UCMbITaHUAX HC OMpeaensioT.
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MPUNOXEHWE b

(MHthopMaynoHHOe)

Bubnnorpadmus

/11 M3K 61000-3-5—94 3nekTpomarHnTHas coBMecTUMOCTb (AMC). YacTb 3. Hopmbl. Passen 1 OrpaHuyeHve
KasebaHWii HanNps>KeHWs 1 dnkepa B HA3KOBO.3bMThIX CUCTEMAX HeKTPOCHAO>KeHNs 4ns 060pyA0BaHNA C HOMUHAbHBI.»
noTpebnsieMbl.» TOKOM >16 A

/23 PN150-713—92 COBMeCTUMOCTb TeXHUYECKUX CPEACTB 31eKTPOMarHNTHasA. SneKTpomarHnTHas 06CTaHoB-
Ka. Bufbl HUI3KOYACTOTHbIX KOHAYK TUBHbIX NMOMEX ¥ CUTHAIOB, NepefaBaembiX N0 aMOBbIM NMMHUAWB CUCTEMAX 3NeKTPO-
CHab>KeHus 06LLero HasHaueHus.

[3] P/150-714—92 CoBMECTUMOCTb TEXHUYECKNX CPEACTB 3NEKTPOMarHMTHas. SNeKTPOMarHuTHas 06CTaHoB-
Ka. YPOBHW 3NeKTPOMArHUTHON COBMECTUMOCTY B HN3KOBOMbTHbIX CUCTEMAX 3/1eKTPOCHAB>KeHNs 06LLEro Ha3HaueHus B
4aCTU HU3KOYACTOTHbIX 3MEKTPOMArHMTHBIX MOMEX U CUTHAIOB, NepeaBaeMblX M0 CUI0BLIM TUHUAM.

[4J MP 50.2.006—94 I'CI. Mopsaok NpoBeAeHNs NOBEPKM CPEACTB U3MepeHUii
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