OnekTpoTexHuyeckas bubnuorteka Elec.ru

®EQEPAINIBHOE AFEHTCTBO

NO TEXHUYECKOMY PEIrYnmMPOBAHUIO U METPOJIOIMA

HAUMOHANDBHBIN rocTt P
CTAHOAPT 51317.4.11—
POCCUNCKOMN 2007
SEAERALUM (M3K 61000-4-11:
2004)

CoBMeCTUMOCTb TEXHUYECKUX cpeacTB
ANEeKTpOMarHnTHas

YCTOUYUBOCTb K MPOBAIJIAM,
KPATKOBPEMEHHbIM TNMPEPbIBAHUAM
N USMEHEHUSAM HAMNPAXEHUA
SJNIEKTPOINMUTAHUA

TpeboBaHMA U MeToAbI UCNbITAHUN

IEC 61000-4-11: 2004
Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests
(MOD)

UspaHue odmumansHoe

B3 10—2007/352

MockBa
CraHaapTuHdopm
2008

OnekTpoTexHuveckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 51317.4.11—2007

MNMpeaucnosue

Llenv v npuHumnel ctaHgapTmsaunmn B Poccuinckon ®eaepaumm yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184 -d3 «O TexHM4YeCKOM perynmpoBaHuny, a npaBsuria NpMMeHeHUsa HaunoHanbHbIX
ctaHgapTtoB Poccuiickon ®epgepaunm — FOCT P 1.0—2004 «CtaHgaptmnsaums B Poccunckon degepauuu.
OCHOBHbIE MOMNOXEHUSA»

CBepgeHusi o cTaHpapTe

1 PASPABEOTAH 3AO0 «HayuHo-ucnbitatenbHbin ueHTp «CAMT3IOC» 1 TexHU4eCKUM KOMUTETOM NO
ctaHgaptmsaumm TK 30 «OnekTpomarHuTHas COBMECTMMOCTb TEXHUYECKMX CPeaCcTB» Ha OCHOBE COOCTBEHHO-
ro ayTeHTUYHOro NepeBoda CTaHAapTa, ykasaHHOro B MyHKTe 4

2 BHECEH TexHu4eckum komnteToM no ctangaptmusaumm TK 30 «OnekrpomarHuTHasi COBMECTMMOCTb
TEXHNYECKMX CPeacTB»

3 YTBEPXOEH W BBELEH B OEWCTBME [pukazom ®deaepanbHOro areHTCTBa No TeXHUYECKOMY
perynmpoBaHuio u metponorum ot 27 aekabpsi 2007 r. Ne 538-ct

4 HacTtoswwmn ctangapT 9BnsieTca MogMdLMpPOBaHHbIM N0 OTHOLLEHWIO K MeXAYHapoAHOMY CTaHOapTy
M3K61000-4-11:2004 «3nekTpomarHuTHas coBmecTumocTb (AMC). Hactb 4-11. MeToabl ucnbiTaHWi u nsame-
peHunin. icnbiTaHns Ha YCTOMYMBOCTL K MpOBarnam HanpsXeHus, KpaTtkoBpeMeHHbIM NpepbiBaHNAM U U3MEHe-
Huam HanpskeHna» (IEC 61000-4-11: 2004 «Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurementtechniques — Voltage dips, shortinterruptions and voltage variations immunity tests». [Mpu atom
OOMOSTHUTENBHbIE NONOXeEHUA U TpeboBaHWs, BKIKOYEHHbIE B TEKCT CTaHAapTa An1a y4eTa noTpebHocTen Haum-
OHarnbHOM 3KoHOMMKM Poccuickon deaepaunm n ocobeHHOCTEN POCCUMIACKO HAaLMOHAaNbHOM CTaHgapTu3auuu,
BblJEeIeHbl B TEKCTE CTaHOapTa KypCMBOM.

HanmeHoBaHue HacTosLero ctaHgapTa MU3MEHEHO OTHOCUTENBHO HAaMMEHOBAHMWS YKa3aHHOIO MeXay-
Hapo4HOro cTaHaapTa ansa npueeaeHus B cootsetcTeue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpy NpUMEHEHNM HACTOSALLLErO CTaHA4apTa PEKOMEHAYETCS MCMONb30BaTh BMECTO CChINTOYHbIX MEXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHasnbHble cTaHaapTbl Poccunckon ®egepauun, cBegeHms o
KOTOPbIX MPUBEAEHbI B AONOSTHNTENBHOM MPUITOXEHUN A

5 BSAMEHTOCT P 51317.4.11—99 (M3K 61000-4-11—94)

UHopmayusi 06 usMeHeHUsIX K HacmosiwemMmy cmaHdapmy nybnukyemcsi 8 exe200H0 u3dasaeMom
UHGhopMaUUOHHOM yKa3amerie «HauuoHarnbHbie cmaHdapmbl», @ MeKcm U3MeHeHUU U Mornpasok — 6 exxeme-
CSIYHO u30asaeMbix UHGhOPMaUUOHHbIX yKazamernsx «HayuoHansHbie cmaHdapmabl». B criyyae nepecmompa
(3aMeHhbl) unu ommMeHbl Hacmosiuw,e2ao cmaHdapma coomeemcemeyroujee ygedommeHue bydem onybriukogaHo
8 exemecs4YHo usdasaeMoM UHGOopMayUOHHOM yKazamere «HauyuoHanbHbie cmaHOapmbi». Coomeemcm-
syrouwjast uHghopmauyusi, yeeO0oMIeHUS U MeKCMbI pasMeu,aromces makxe 8 UHghopmayuoHHoU cucmeme obuye-
20 101b308aHUs — Ha oghuyuanbHOM calime ®edepasibHO20 a2eHmMcmea o MexHUYeCKoMy peaynuposaHuro
U Memporioauu 8 cemu MIHmepHem

© CtangapTtuHdopm, 2008

HacToswmi ctaHgapT He MOXeT ObITb NONTHOCTBIO MW YAaCTUYHO BOCMPOU3BEAEH, TMPAXUPOBAH M pac-
NPOCTpaHeH B KauecTBe oduLmanbHoro nsgaHus 6es paspelueHus PeaepansbHOro areHTCTBa No TeEXHNYECKo-
MY perynmpoBaHuio 1 MeTponorum
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Mpepncnosue k MOK 61000-4-11:2004

MexayHapoaHbin ctangapt M3OK 61000-4-11:2004 paspaboTaH nogkomuteToM 77A «HU3ko4acToTHbIE
ANeKTpoMarHUTHble nomexm» TexHudeckoro kommteta MOK TK 77 «BnekrpomarHTHas COBMECTUMOCTbY.

M3K 1000-4-11:2004 (BTOpOE N3gaHne) oTMeEHAET N 3aMeHsieT nepeoe nsgaHmne MOK 61000-4-11:1994
n iameHeHwne 1 k nepeomy nsganuto (2000r.).

B Tekct MOK 61000-4-11: 2004 BHECEHbI U3MEHEHNSA MO OTHOLWEHUIO K MOK 61000-4-11:1994. [1ns pas-
NINYHBIX KNMACCOB 3fIEKTPOMAarHUTHOW OOCTaHOBKM [OOaBMNEeHbl pPEKOMEHAYEMblE€ YPOBHM WCMbITATENbHbIX
HanpsKEHWN N ONIMTENbHOCTU UCTIBITAHWUIA. Y CTAHOBIEHbI METOAbI UCTIbITAHWUIA ANs TpexdasHbIX CUCTEM.

HacTosawmii ctaHgapT sBnsieTcs YacTbio 4-11 cepun ctangaptos MOK 61000.

BBepeHue Kk MOK 61000-4-11: 2004

CrangapTtbl cepum MOK 61000 nyGnukyoTca oTAEeMNbHbIMU YacTsIMU B COOTBETCTBUM CO CrieytoLlen
CTPYKTYpOW:

- yactb 1. OcHOBbI:

obuee paccmoTpeHue (BBegeHue, hyHaaMeHTanbHble NPUHLMMBI), ONpeaeneHuns, TEPMUHONOrus;

- YacTb 2. AnekTpomMarHuTHasa o6CcTaHOBKa:

onuncaHne 3NeKTPOMarHUTHOM OBCTaHOBKM, KracCcuduKaLms 3reKTPOMarHMTHON 06CTaHOBKKU, YPOBHU
3NEKTPOMArHNTHON COBMECTUMOCTU;

- yacTtb 3. Hopwmbi:

HOPMbl MOMEXO3MMUCCUUN, HOPMbl MOMEXOYCTOMYMBOCTM (B Cy4asix, ECNv OHU HE SABNSAOTCSA NPegMETOM
paccMOTPEHUSI TEXHUYECKUMU KOMUTETaMK, paspabaTbiBaloLLMMmM CTaHA4APTLI HA MPOSYKLUUIO);

- yactb 4. MeToAbl UCMbITAHUA U U3MEPEHUN:

MeTOAbl UBMEPEHUI, METOAbI UCTbITAHUI;

- YacTtb 5. PykoBoacTBa no yCTaHOBKE M NOMEXONOAaBMEHUIO:

PYKOBOACTBa NO yCTaHOBKE, pyKOBOACTBA MO MOMEXONOAABNEHUIO;

- yacTtb 6. ObLwwume cTaHgapThl;

- yacTb 9. PasHoe

Kaxgas yacTe nogpasgensieTcs Ha pasgenbl, KOTopble MOryT OblTb ONyBnMKOBaHbI Kak MeXayHapoaHble
cTaHgapTbl MMBO Kak TEXHUYECKME YCITOBUS UMM TEXHUYECKME OTYeTbl. HekoTopble N3 yKka3aHHbIX pa3genios
onybnukoBaHbl. [pyrne OyayT onybnMkoBaHbl C YkazaHMeM HOMepa 4acTu, 3a KOTOpbIM crnegyeT geduc, a
3aTteM Homep pasgena (Hanpumep 61000-6-1).
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HAUMWOHANBbHBINA CTAHOAPT POCCUUCKONW OSGEOEPALUUM

CoBMeCTUMOCTb TEXHUYECKUX CpeAcCTB JJIeKTpoOMarHnTHas

YCTOMYUBOCTbD K MPOBAJIAM, KPATKOBPEMEHHbIM NPEPbIBAHUAM
N UBMEHEHUAM HAMPAXEHUA SNNEKTPOMUTAHUA

TpeboBaHuA 1 MeTOAbI UCNbLITAHUN

Electromagnetic compatibility of technical equipment.
Voltage dips, short interruptions and voltage variations immunity. Requirements and test methods

Data BBegeHna — 2008—07—01

1 ObnacTb NpUMeHeHus

Hactoqawmin ctaHgapT ycTaHaBnNMBaeT MeToAbl MCMbITAHUA 3NEKTPOTEXHUYECKUX, SMEKTPOHHbIX U
paduoanekmpoHHbIX U3aennin u obopyaoBaHus (oanee — TexHUYeckue cpeacTaa), NOAKMYaeMbIX K HU3KO-
BONbTHbIM (HarnpsixeHueM He ebiwe 1000 B) aneKkTpuyeckum ceTsiM nepemMeHHOro Toka, Ha yCTOMYMBOCTb K BO3-
OEeNCTBUIO NPOBAarioB, KPAaTKOBPEMEHHbLIX MPepbIBAHUA N UBMEHEHNI HAMPSXKEHUS SNEKTPONUTAHUS, a TakKe
pekoMeHOyeMble YPOBHU UCTbITATENbHbIX HANPSXXEHUI MPU MPOBEAEHUN UCTbITAHMI HA MOMEXOYCTONYMBOCTb
(Banee — ypoBHU NcMbITaTENbHBIX HANPSXXEHUN).

TpeboBaHunsa HacTosiLero ctaHgapTa NpUMeHsT Ans TexHudecknx cpeacts (TC) ¢ HOMUHaNbHbIM
notpebnsembiM TOKOM He Gonee 16 A B ogHon dhase, NoAKNo4aeMbIX K SNEKTPUYECKUM CETAM NepeMeHHOro
Toka yactotom 50 'y,

HacToawmi ctaHgapT He pacnpocTpaHsieTcs Ha TC, nogkoyaemMble K NEKTPUYECKNM CETSIM NepeMEH-
Horo Toka yactoTon 400 Ny,

Llenb HacToslLLero cTangapTa 3aknodaeTcs B YCTaHOBEHMM OBOLLMX NpaBuil OLEHKN NOMEXOYCTONYN-
BocTu TC npu BO34ENCTBMM NPOBArioB, KPaTKOBPEMEHHbIX MPEPbIBAHWIA U UBMEHEHUI HANPSXKEHNS SNIEKTPONU-
TaHus.

MpnmedyaHune— Metogbl UCNbITAHWMIN HA YCTONYMBOCTb K KONeBaHNSIM HanpsKeHUS SNeKTPoNUTaHUs yCTaHoB-
neHblBFOCT P 51317.4.14.

CornacoBaHHbI METOA, UCMbITAHMIN, YCTAHOBMNEHHbIN B HAcTOsLWEM CTaHAapTe, NO3BOMSET OLEHUTb
ycTonumnBocTb TC K npoBanam, KpaTKOBPEMEHHbIM MPepPbIBAHUAM U UBMEHEHWAM HanpshXKeHns anekTponuTa-
HuA. B cooTBeTcTBUM C [1] HAcTOALWMIN CTaHAaPT NpeacTaBnsaeT cobon ocHoBononarawun ctTaHgapT B obnac-
T 9NEKTPOMArHUTHOM COBMECTUMOCTW, MpeAHas3HayYeHHbI ANA MPUMEHEHUS TEXHUYECKMMU KOMUTETaMU
M3K, paspabatbiBatommm ctaHgapTel Ha TC, HECYLLUMMU OTBETCTBEHHOCTb 32 060CHOBaHNE HEOBX0OMMOCTH
npumeHeHnsa TpeboBaHWUN HAaCTOSALLEro cTaHaapTa K nomexoyctonumocty TC KOHKPETHOro Buaa, a Takxke 3a
BbIOOP COOTBETCTBYIOLLMX YPOBHEN UCMbITATENbHBLIX HANPSKEHNIA.

2 HopmaTtuBHbI€ CCbINKU

B Hacmosiwem cmaHdapme ucrnosib308aHbl HOPMamueHble CCbIIKU Ha criedyrouue cmaHdapmel:

OCT P 8.568—97 NocydapcmeeHHasi cucmema obecriedyeHus1 eduHcmea usamepeHul. Ammecmauusi
ucrnbimamesibHo20 obopydosaHusi. OCHOBHbIE M10/1I0XKEHUS

FOCT P 51317.2.4—2000 (MOK 61000-2-4—94) Cosmecmumocmb MexHU4eCKUxX cpedcme 351eKmpo-
MazHUmHas. QriekmpomazHUmMHas obcmaHoeka. YPpo8HU 371eKmMPoMagHUMmHoOU coemecmumocmu 07151 HU3KO-
4acmomHbIX KOHOYKMUBHbIX TOMEX 8 CUCmeMax 371IEKMPOCHabXXeHUST MPOMBbILUIIEHHbIX npednpusmul

U3paHue ocbnumanbHoe
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FOCT P 51317.4.14-2000 (M3K 61000-4-14—99) Cosmecmumocmb mexHU4eCcKUXx cpedcme 3/1eKmpo-
MasHUmHasi. Yemol4yueocms K KoriebaHusiM HanpsikeHuUs anekmponumanusi. TpebosaHus u MemoObl UCTbI-
maHuu

FOCT 30372-95/IOCTP50397—92 Cosmecmumocmb MeXHUYECKUX CpedCcme 35IeKmpoMa2HUMHasl.
TepmuHbI U onpedenieHust

MpunMedyaHune—lpunons3oBaHNM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBepUTb A4ENCTBME CCbINOoY-
HblIX CTaHOapTOB B MHMOPMAaUMOHHON cucTeme obLiero nonb3oBaHWs — Ha odmumnanbHoM cavte PegepansHOro
areHTCcTBa No TEXHUYECKOMY PerynvpoBaHnio 1 METPONorum B ceTu MIHTepHeT nnm no exerogHo nsgasaemMomy MHopma-
LMOHHOMY yKa3aTenio «HaumoHanbHble CTaHgapTbi», KOTOPbIN OnyGrIMKOBaH No COCTOSHUIO Ha 1 AHBaps TeKyLLero roaa, n
MO COOTBETCTBYIOLLUM €XEMECAYHO N3faBaeMbiM MHPOPMALIMOHHBIM yKkaszaTensam, onybrnMkoBaHHbLIM B TEKYLLEM roay.
Ecnu ccbinoyHbin cTaHAapT 3aMeHeH (M3MEeHeH), TO Npu NOoMb30BaHWM HACTOSALLMM CTaHAAPTOM crieqyeT pyKoBOACTBO-
BaTbCH 3aMEHSALWNM (MU3MEHEHHbIM) CTaHAapTOM. Ecnn ccbinoyHbI cTaHaapT oTMeHeH 6e3 3amMeHbl, TO NONoXeHve, B
KOTOPOM [laHa CCblIfKa Ha Hero, NPMMEHSAETCS B YaCcTuW, He 3aTparMealoLLemn 3Ty CCbIfKy.

3 TepmuHbI M onpeaeneHusn

B Hacmosiwem cmaHOapme npuMeHsirom mepMuHbl, ycmaHoarneHHbie 8 FOCT 30372, [2], a makxe crie-
Oyrowue mepMuHbI ¢ COOMeemcmeaywWuMu onpedeeHUsIMU:

3.1 ycTOM4YMBOCTb (K 3NeKTpoOMarHUTHOM nomMexe), TOMexoycToM4nBocTb: CnocobHocTe TC hyHkK-
LUMoHMpoBaTb 6e3 yxyALleHus KayecTBa Npy Hanmyunm aNeKTPOMarHUTHOM MOMEXMU.

3.2 npoBan HanpsKeHUA: Pe3koe NOHWXeHNe Hanps>keHus B ornpeeneHHon TOUKe CUCTEMbI 3NEKTPO-
CHabXeHus1 Hxe 3a,aHHOro MOPOroBOro 3HA4YEHWsI C NOCNeayLLMM BO3BPaLLEHNEM K UCXOAHOMY 3HaYEHUIO
yepes KOPOTKUN NPOMEXYTOK BpEMEHM.

MpumeyvyaHuns

1 OB6bl4HO NpoBan HaNPsKEHNs CBA3bIBAIOT C MOSABIEHNEM Y OKOHYaHNEM KOPOTKOrO 3aMblKaHWS UM MHOTO 9KCTpe-
ManbHOro YBENMYeHWs TOKa B CUCTEME INEKTPOCHABXEHNS UMW B yCTaHOBKaX, MOAKIMIOYEHHBIX K HEN.

2 lMpoan HanpskeHusa npeacTtaBnsgeT cobon ABYMEPHYIO 3NEKTPOMarHUTHYIO NOMeXY, MHTEHCMBHOCTb KOTOPOM
onpeaenseTcs Kak HanpsXXeHneMm, Tak v ANUTENbHOCTbIO.

3.3 KpaTKOBpeMeHHOe npepbiBaHUe HanpsaXxXeHus: Pe3koe noHuxeHne HanpsaxeHund Bo BCeX (basax B
onpe/:l,eneHHon TOYKEe CUCTEMDbI SJ'IeKTpOCHa6)KeHI/IF| HWXe 3aaaHHOoro ansa I'IpeprBaHMVI HanpaXeHnAanoporoso-
ro 3Ha4YeHuna cnocneaywwmnm Bo3BpalleHneM KMCXoaHoOMy 3Ha4eHuo 4epea KOpOTKMIZ NPOMEXYTOKBPEMEHW.

MpwnmedyaHun e — KparkoBpeMeHHbIe NpepbiBaHMSA HANpskeHUst 0ObIYHO CBA3aHbI C MpoLeccamMmn KoMMyTaLuun,
BbI3BaHHbIMMW NOSIBNIEHMEM U OKOHYAHWEM KOPOTKMX 3aMbIKaHUM B CUCTEME SMEKTPOCHAMXKEHNST NN YCTaHOBKAX, MOOKITHO-
YEHHbIX K HEN.

3.4 ocTaTouHOe HanpsikeHue (Npu NpoBane U NpepbiBaHMU HanpsiXkeHus): MyHMansHoe cpeaHe-
KBaJpaTMyeckoe 3HayeHne HanpskeHusl, 3aperncTprpoBaHHoe BO BpeMs NMpoBana Unm KpaTKOBPEMEHHOro
npepbIBaHNA HaNPSHKEHWS.

MpumevyaHne — 3HayeHMe oCcTaTo4HOro Hanps>XeHna MoxeT ObITb Bblpa>KeHOo B BOJibTax, a TakXe B NpoueHTax
nnn Oonax onopHoOro HanpaXXeHus.

3.5 HapyweHue hbyHKLMOHUpPOBaHuA: NpekpalyeHne BbinonHeHns TC yCcTaHOBMEHHbIX (PYHKLUA Unm
BbINOSTHEHME HECBONCTBEHHON PYHKLNN.

3.6 kanu6poBka: MeTog noATBepXAeHUS COOTBETCTBUSI U3MEPUTENBHOWM annapaTtypbl YCTaHOBMEH-
HbIM K HEeWN TpeboBaHMAM.

MpumeuyaHune—[ns uenen HacTosALEro CTaHAapTa TEPMUH «KanmbpoBKa» NPUMEHSIETCH K UCTIbITaTeNbHOMY
reHeparopy.

3.7 Bepudumkaumsa: CoBOKyMHOCTb onepaumi, NPOBOANMbIX MPU MPOBEPKE CUCTEMbI NCMbITATENBHOIO
obopynoBaHus (HanpMMep MCMbITaTENbHOrO reHepaTopa U CoeguHUTENbHbBIX kKabenen) ana AemMoHcTpauum
PYHKLMOHUPOBAHUS UCMNbITATENBHOW CUCTEMbI B COOTBETCTBUM C TpeBoBaHNSIMK, YCTAHOBMNEHHBIMY B pa3ae-
ne 6.

MpumeyvyaHuns

1 MeToabl, npumMeHsieMble Npu BepudmKaLuum, MOryT OTM4aTbCst OT MeTOA0B KanmbpoBKu.

2 Mpoueaypa Bepudumkaumm no 6.1.2 paccmaTtpmBaeTcs kak cnocob obecneyeHuss NpaBuIibHOO PyHKLMOHUPOBaA-
HWS MCNbITaTeNbHOro reHepaTopa u ApYrmx COCTaBMALLMX UCTbITATENbHOW YCTAaHOBKW, NPW KOTOPOM Ha ucnbiTyemoe TC
(panee — UTC) nopaeTcs ucnblTaTenbHbI CUrHaN ycTaHOBNEHHON hOpPMbl.

2

OnekTpoTexHuveckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

rOCT P 51317.4.11—2007

4 OO6LwWwMme NonoxeHus

TC moryT noaBepraTbCHa BO3AENCTBUIO MPOBASiOB HAMNPsXeHWs!, KpaTKOBPEMEHHbIX NpepbIBaHU U U3Me-
HEHW HaNPSHPKEHWS 3NEKTPONUTaAHUS.

lMpoBanbl M KpaTKOBPEMEHHbIE NPEePbIBAHNSA HAMPSXKeHUS1 BO3HMKAKOT U3-3a HEMCMPaABHOCTEN B 31EKTPU-
YECKUX CETAX, Bbl3blBAEMbIX, MPeXae BCEro, KOPOTKMMU 3aMbikaHUAMM (CM. [3]), HEMCNPaBHOCTEN B 3NEKTPU-
YECKMX YCTaHOBKaX, a TaKXKe 13-3a BHE3AMNMHOro Pe3koro M3MeHeHuns Harpy3ku. B onpegeneHHbIx cnyyasax moryT
BO3HMKaTb ABa Unu boree nocrnegoBaTerbHbIX NPoBana Unmn npepbiBaHUSA HANPSHKEHWS.

M3MeHeHns HanpsiXkeHUs BbI3blIBAOTCH U3MEHEHUAMUN HArpy30K B CETU SNEKTPONUTAHNS.

OTn AiBNEHMA cry4YaiHbl NO CBOEN NPUPOAE M MOTYT ObITb NULLIL KPaTKO ONUCAHbI B LENSAX UMUTaUMmK B
nabopaTopun OTKNOHEHUIN OT HOMWHANbHOIO HaMNpPsKEHUs! 3MEeKTPONUTaHUs N ONUTENbHOCTU 3TUX OTKIO-
HEHWN.

YcTaHOBIEHHbIE B HACTOSILLEM CTaHAAPTE UCMbITAHNS PA3fIMYHOrO BUAa NpegHasHaveHbl 451 uMuTauum
BO3ENCTBUNSA BHE3AMHbLIX UBMEHEHWI HanpshXXeHns anekTponutaHus Ha TC. Takne ncnbiTaHus criegyeT NpoBo-
OUTb TONMbKO B ONpeaerieHHbIX U onpaBAaHHbIX Cllydasix B COOTBETCTBUM C TpeboBaHUAMU K TC KOHKPETHOro
BMa UNK C peLLEHNEM TEXHUYECKMX KOMUTETOB, pa3pabaTbiBatoLwmx cTaHgapTel Ha TC.

3agavern TeEXHUYECKNX KOMUTETOB, pa3dpabaTbiBatlownx ctaHgapTel Ha TC, aBnseTcs ycTaHOBNEHMe,
Kakue 13 siBfeHum, paccmaTpmBaeMblX B HACTOSILLLEM CTaHOapTe, COOTBETCTBYIOT YCrOBUAM npumeHeHna TC
KOHKPETHOro BMaa, a Takke peLleHne Bonpoca o NPUMEHNUMOCTU UCMNbITaHUN.

5 YpoBHM ncnbiTaTenbHbIX HaNpPsXXeHUn

B HacTosLwem cTaHaapTe B kKa4ecTBe OCHOBbI 411 onpeAeneHns YpoBHEW UCNbITaTeNbHbIX Hanps>KeHUn
“cnonb3yeTcs HOMUHanNbHoe HanpshkeHne anektTponutanusa TC Ur.

Ona TC c gonycTUMbIM U3MEHEHNEM HOMUHANBHOIO HanNPSXXeHUs 3NEKTPONUTaHNS NMPUMEHSIIOT Creayto-
wue TpeboBaHus:

- eCrnv JoNyCTMMOE U3MEHEHME HanpPsPKeHWS aneKTponuTaHus He npesbliwaeT 20 % HUXHEro 3HavyeHus
HanpsbkeHus, To Ntoboe 3HavYeHre HanpsikeHne B ykazaHHbIX pegenax MOXeT ObITb NPUHATO B Ka4eCTBE OCHO-
Bbl 4115 onpeeneHns ypoBHe UcnbiTaTeNbHbIX HanpsbkeHnn U,

- B OCTasbHbIX CNy4asx UCMblTaHUSA NPOBOAAT AN BEPXHErO U HUXKHEro AOMYCTUMbIX 3HAYEHUIN Hanps-
XXEHWUS 9NeKTPonMTaHus.

Mpu BoIGOPE ypOoBHEN UCTbITATENBHBIX HANPSXXEHWUIN U ANMTENbHOCTEN NPOBAanoB U NPepbiBaHNI HaNps-
XeHus criefyeT yunTblBaTb MHOpMaLuio, IpuBeaeHHyo B [3].

5.1 MpoBanbl n KpaTKOBPEeMEHHbIE NPepPbIBaHUA HaNpPsXXEeHUA 3NeKTPONUTaHUs

N3MeHeHna HanpspkeHua mexay 3HaveHnem Uy M YCTaHOBEHHbIM MOHWKEHHbIM 3Ha4YeHNeM UcnbliTa-
TENbHOro HaNPSXXeHW JOMKHbI BbITb pesknmMu. [poBarn n KpaTKoOBPEMEHHOE NpepbiBaHe HANPSHKEHWUS MOTYT
HauMHaTbCA U 3akaH4UMBaTLCA NpPU N0OON hase HanpPSXKEHNS SNEeKTPoONUTaHNS.

MpumeHsaloTCA cneaylolime ypoBHU UcnbiTaTenbHbIX HanpskeHnin, % Uz 0 %, 40 %, 70 % vn 80 %, uTo
COOTBETCTBYET NpoBanam ¢ octatoyHbiM HanpsxeHunem 0 %, 40 %, 70 % v 80 %.

PekoMmeHayeMble ypOBHU UCMbITATENbHbLIX HANPSHXKEHNA N ANUTENBHOCTU NPOBArIoB HaNpPsHKeHUs yKasa-
Hbl B Tabnuue 1. MNprMepbl NpoBanoB HanpsbkeHUs NPUBELEHbI HA pucyHKkax 1a) n 6).

PekomeHayeMble YPOBHW UCNbITATENMbHbIX HAaNps>KeHUN 1 ANMTeNbHOCTU KpaTKOBPEMEHHbIX NpepbiBa-
HWUI HanpsXXeHus ykasaHbl B Tabnuue 2. Mpumep KpaTKkoBPEMEHHOIO NPepbIBaHNSA HANPSHXKEHWUA NPUBEAEH Ha
pUCyHKe 2.

PekomeHayemble ypOBHM MCNbITaTENbHbLIX HaMPSKEHWA U ANUTENbHOCTM NPOBarnoB M NpepbiBaHWi
HanpskeHus, ykasdaHHble B Tabnuuax 1 1 2, yantelBaloT UHOpMauuio, npuBeaeHHyto B [3].

VcnbiTaTenbHble HANPsXKeHUs, ykazaHHble B Tabnuvue 1, obecneunBaroT NpoBeAeHne 4OCTaTOYHO XeCT-
KUX UCMbITaHWUI HA MOMEXOYCTONYUMBOCTb U COOTBETCTBYIOT MHOIMM pearibHbIM NpoBariaM HanpsbkeHNs 3nekT-
pONUTaHNs, HO He rapaHTUpYIoT ycTonumeocTu TC Ko BceM NpoBanam HanpsXKeHus anekTponuTaHus. Micnbita-
HUs1 BosbLUEN XXeCTKOCTU, HanpuMep Npu Bo3aencTeun nposanos HanpspkeHns 0 % Uy anuTensbHocTbio 1 ¢ u
cbanaHcMpoBaHHbIX TpexdasHbiX MNpOBanoB HaMNpPsXXeHUs, MOryT pacCcMaTpuBaTbCH TEXHUYECKUMMU
KOMUTETamu No cTaHgapTM3aumnu.

TpeboBaHua K BpeMeHn HapacTaHWs HanpsXkeHus t, 1 cnaga HanpskeHus tnpyu BHE3anHOM U3MeHeHNUM
HanpsKeHWs SNeKTponUTaHWs yCTaHOBMEHbI B Tabnuue 4.

YpPOBHM 1 ANTMTENBHOCTU NPOBAarioB U KpaTKOBPEMEHHbIX NPePbIBAHWUI HANPSXXEHUS dNEeKTPONMTaHNS Npu
NCNbITaHUSIX Ha NOMEXOYCTONYMBOCTb AOSMKHbI YKa3blBaTbCH B TEXHUYECKUX JOKYMEHTaX Ha KoHkpeTHoe TC.
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YpoBeHb UcnbiTatensHoro HanpskeHus 0 % U; cOOTBETCTBYET MOMHOMY NPEpbiBAHWIO HaMpshXeHNUs
anekTponuTaHus. Ha npaktuke ypoBeHb UcnbiTaTenbHOro HanpsbkeHus ot 0 % 4o 20 % HOMUHaNbLHOro Hanps-
XKEHUSI INeKTPONMTaHMS MOXET paccMaTpMBaTbCA Kak NOofHOe NpepbiBaHue.

Heobxoammo npoBoanTb UcnbiTaHusa TC Ha yCTONYMBOCTb K NpOBanam Hanpsi»KeHs Manow 4nuTesnbHOC-
T (cMm. Tabnuuy 1), B YaCTHOCTU NpoBanaM HanpshXeHus onutenbHocTbio 0,5 neproaa, onst Toro 4Tobbl ybe-
ANTbCS B TOM, YTO Ka4eCTBO PyHKLMOHNpoBaHUs TC cOOTBETCTBYET YCTAHOBNEHHOMY KPUTEPUIO.

Mpu onpegenexHnm KpuTepmes kavyecTBa yHKUMOHUpoBaHus TC, cogepxalunx ceTeBble TpaHcopma-
TOPbI, NPV BO3AENCTBUM NPOBAaioB 1 NpepbiBaHWIA HANPSXKEHUS aneKTponuTaHusa gnutensHocTtbio 0,5 nepnoaa
TeXHUYEeCKMe KOMUTETbI MO CTaHAapTU3auMm AormkHbl obpalatb 0ocoboe BHUMaHne Ha 3pdeKTbI, KoTopble
MOTYT BO3HUKHYTb MPK NOBLILLEHHOM MYCKOBOM ToKe. MyckoBow Tok Takux TC moxeT B 10—40 pa3 npesbiwaTtb
HOMWHanbHOE 3HaYeHWe ToKa U3-3a HacbILLEeHUSA cepaeYvHuKka TpaHcdopmaTopa nocrie npoBana HanpsXXeHus.

Tabnunua 1— PekomeHayemble ypOBHM UCNbITATENbHbIX HANPSXXEHUIN 1 ANUTENBbHOCTY NPOBANoB HanpsXKeHUs 3neKT-
ponuTaHus

Knacc
3NeKTPOMarHuTHoOM YPOBHM UCNbITATENbHbIX HAMPSXXEHWUIA U ANUTENBHOCTU MPOBAIOB HAMNPsHXKeHUs
o6craHoku')
1 YcTaHaBnMBaloT B KaXXA0OM KOHKPETHOM Crly4yae B COOTBETCTBUM
C TEXHUYECKMMM JOKYMeHTamu Ha TC

2 0 % Ur B TeueHune | 0 % Ure TedeHne 70 % Ur B TeyeHue 25 nepuoaos
0,5 nepuoga OfHOTO nepuoaa

3 0 % Ur B TeveHune | 0 % UrB TeveHune | 40 % Ur B TeveHue | 70 % Ur B TeyeHue | 80 % Ur B TedeHne
0,5 nepuopga OfHOTO nepuoaa 10 nepvonos 25 nepvoaos 250 nepvogos

X 2) 2) 2) 2) 2)

" Knaccsl anekTpomarHutHon obctaHoBku 1, 2 u 3 — no FOCT P 51317.2.4, npunoxeHue b (cM. makxe npurio-
xeHue b k Hacmosiwemy cmaHdapmy).

2 Nns knacca X ypOBHU WCTbITATEMNbHbLIX HANPSHKEHWUI U ANUTENBHOCTU MPOBANOB HAMPSHKEHWUSI AOIDKHbI BbiTh
YCTaHOBIEHbI TEXHUYECKUMY KOMUTETaMK, pa3pabaTbiBaowymm ctaHgapTbl Ha TC koHkpeTHoro Buaa. MNpu atom ans
TC, nogkntoyaembix K OBLLECTBEHHbIM pacnpeaenmuTernbHbiM SMEKTPUYECKMM CETSM HU3KOrO HanpsiKeHWsi, YPOBHU
ncnbiTaTeNbHbIX HAMPSXKEHWA U ANUTENLHOCTU MPOBANIOB HAMPSXXEHUS He AOMKHbl OblTb MEHee YCTaHOBMEHHLIX B
HacTosLen Tabnuue ansa knacca 2.

Ta6bnuua 2— PeKOMeH,EI,YEMbIe YPOBHU UCNbITaTE IbHbIX Haﬂpﬂ)l(eHMﬁ N ANNTENbHOCTU KpaTKOBPEMEHHbIX NpepbiBa-
HUIM HaNPSKEHUST ANEKTPONUTaHUSA

Knacc anektpomarHuTHON YPOBHM MUCNbITATENbHbIX HAMPSXXEHUA U ANUTENBHOCTU KPaTKOBPEMEHHbBIX NpepbiBaHW
06CTaHOBK|/|1) HanpsikeHus
1 YcTaHaBnMBaloT B KaXK4OM KOHKPETHOM Criyyae B COOTBETCTBUM
C TEXHUYECKNMMM JoKyMeHTamun Ha TC
2 0 % UrB TeueHune 250 nepnogos
3 0 % UrB TeveHune 250 nepuogos
X 2

Y Knaccsl anekTpomarHuTHou obctaHoBkn 1, 2 1 3 —no FOCT P 51317.2.4, npunoxeHue b (cm. makxe npurno-

)XeHue b k Hacmosiwemy cmaHdapmy).

2 Nns knacca X YPOBHW WUCTILITATENbHbLIX HAMPSHKEHWA N ANIUTENBHOCTI KPATKOBPEMEHHBIX NPEepbLIBaHMIA HaNpsi-
KEHWS1 [OMMKHbI BbITb YCTaHOBMNEHbI TEXHUYECKUMU KOMUTETaM, pa3pabaTbiBatolMMm cTaHaapTbl Ha TC KOHKPeTHOro
Buaa. MNpu atom gnsa TC, noakntoyaembix K OBLLECTBEHHBIM pacnpenenuTenbHbIM 3MEKTPUYECKUM CETAM HU3KOro
HanpsPKEHUs!, YPOBHU MCTbITaTENbHbIX HAMPSKEHWI Y ANUTENBHOCTU NPOBASIOB HAMNPSXKEHUS HE AOIMKHBLI ObITb MeHee
YCTaHOBIEHHbIX B HAcToOsILLeN Tabnuue ans knacca 2.

5.2 N3ameHeHUs HanpsiXXeHUsA 3NeKTPonuTaHuaA

NenbitaHna TC Ha yCTOMYMBOCTb K M3MEHEHWUSIM HamnpshKeHUs SMNeKTPOonuTaHWs paccMmaTpuBaloT B
KayecTBe JOMNOMHUTENbHbLIX MO OTHOLIEHUIO K UCNbITaHUAM MpU BO3OENCTBUM NPOBANoB U KpaTKOBPEMEHHbIX
N3MEHEHUN HanpspkeHUs. INMpu ncnblITaHNSX OCYLLECTBASAOT USMEHEHWUSI HANPSXKEHUS 3NEKTPONUTaHNA OTHOCK-
TEMbHO HOMWUHAMLHOro HanpshxeHua U+

4
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MpwuMedyaHune— VameHeHne HanpsKEHNS NPOUCXOAUT 3@ KOPOTKUI NMPOMEXYTOK BPEMEHW Y MOXET BO3HUK-
HYTb 13-3a UBMEHEHNSA HArpy3kn B CUCTEMaX 3NeKTPOCHaBXeHNS!.

MpeanoyTuTEnNbHOE BPEMSA 3MEHEHUI HANPSHXKEHNS 1 BPEMS, B TEYEHME KOTOPOro MNOHUXKXEHHOE Hanps-
XEeHMe O0SMKHO ObIThb BblAEpKaHO Npy UCMbITaHUAX, NpuBeaeHsbl B Tabnuue 3. CKOpOCTb M3MEHEHMS OOMKHA
ObITb NOCTOSAHHOW, OA4HAKO HanpsikeHne MoXeT ObITb CTyneH4YaTbiM. CTyneHn 4OMKHbI pacnonaraTbCs OT Hyrne-
BOro rnepeceyeHmns 1 He AormkHbl npesbiwath 10 % U, CtyneHn meHee 1 % Uy paccmaTtpuBaloTcs Kak cryyam
NOCTOSIHHOW CKOPOCTU M3MEHEHUS HanpsiKeHus.

Tabnuua 3 — BpeMeHHbIe XapakTEPUCTUKA N3MEHEHUI HanPsXKeHUs aNeKTPONUTaHUs

YpoBeHb UCnbITaTeNbLHOIO

Hanps>XeHns

MoHWxeHe HanpshkeHns

Bpemsi BbioepxKu npu
MOHVKEHHOM HanpsiKeHUm

Bpems HapacTaHus
HanpsixeHus

70 % U7

Peakoe"

1 nepvoa”

25 nepuopos”

2)

2)

2)

2)

Y TUNUYHblE XapaKTEPUCTUKM U3MEHEHUS HANPSKEHUS NIPU MyCKe aNeKTpoaBuraTens.
2 XapaKTepuCTUKN AOIKHbI BbiTh YCTAHOBMEHbI TEXHUYECKUMI KOMUTETaMU, pa3pabaTbiBaOLMMK CTAHAAPTbI Ha
TC koHKpeTHoro Buga.

N3meHeHuns HanpsaxXeHud (CpeﬂHeKBaﬂ,paTMHeCKoe 3HaquMe) B 3aBUCUMOCTHU OT BpEMEHMUN NOKa3aHbl Ha
pucyHke 3. B 060CHOBaHHbIX cny4yaax moryTt ObITb NPUMEeHEHbI UHble (*)OprI N3MEHEHUN HanpsaxXeHnd B COOT-
BEeTCTBUM C pelleHnemM TeEXHNYEeCKOro kommteTa, pa3pa6aTb|Barou.|,ero CTaHOapTbl HA TC KOHKPETHOro Bnaa.

Ui

t, nepuogbl

a) dopma npoBana HanpsXxeHWs Npu NoOHWKeHM HanpsxxeHnsa 0o 70 % U B TeveHne 25 nepmoaos
npv nepexoae Yyepes Hynb

Ur
(cpepHekBappaTuyeckoe
3HayeHune)

A
100 %

40 %

0% T T T T T T T I T

t, — BpEMs HapacTaHUA HaNPSXXEHUS; t; — BPEMSA NOHWKEHUS HANPSAKEHNS; t, — BPEMS BbIAEPXKKN HA MOHKEHHOM HaNpPSXXeHUN

6) M3meHeHWe cpefHeKBaApaTUYECKOro 3Ha4EHNA HanpsXkeHns (MoHwKeHne HanpsixeHns 10 40 % Ur)

PucyHok 1 — lMpuMepbl NpoBanoB HanpsiKeHWs! 31eKTPonUTaHus
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Ur
(cpenoHekBagpaTunyeckoe
3HayeHue)

A

100 % —

\

0% T 1] T T
tS

tr— BpeMsA HapaCTaHUAa HanpsaXeHu4d; tf_ BpeMA NOHMXKXEeHUA HaNpPAXeHUd; t.— BpeM4 BblAEPXKKN Ha MOHUXEHHOM HanpsaXXeHuu

PucyHok 2 — KpaTkoBpeMeHHoe NpepbiBaHne HanpsikeHns

Ur
(CpeﬂHeKBaﬂpaTquCKOe

3HayeHwue)
A
100 %

70 %

\

0% i

t; — BPEMS NOHWKEHMSA HANPSKEHNS; t, — BPEMSsl HapacTaHNs HaNPSXXeHUs; t, — BPeMS BbIASPXKKM HA MOHUKEHHOM HaNPshKeHUM

PucyHok 3 — VameHeHune HanpsikeHus

6 UcnbiTaTenbHoe o6opyanoBaHue

6.1 UcnbiTaTenbHbIN reHepaTop

Hwxe npmBedeHbl XxapakTepuUCcTUKK, 06Lwmne Anst ucnelitaTenbHbiX reHepaTopos (MIM) npoeanos, kpaTko-
BPEeMEHHbIX NpepbIBaHNA U U3BMEHEHWUN HANPSXXEHWS 9NEKTPONUTaHUS.

Mpumepbl T npuBeaeHbl B NpunoxeHum B.

B koHcTpykumun VI gomkHa ObiTe NpegycMoTpeHa BO3MOXHOCTb UCKIMHOYEHMS SMUCCUN 3HAYUTENBHBIX
3NEKTPOMArHUTHbIX NMOMEX, KOTOPbIE MPU NHXEKTUPOBAHMUM B CETb 3M1EKTPONUTaHNUA MOrnv Obl MOBNUSTL Ha
pesynbTaTbl UCMbITAHUN.

HonyckaeTca ucnons3oBaHue noboro UM, cospatoiero npoBanbl HAaNpPsHKEHUSA C XapakTepUCTUKaMM
(amnnuTyga u ANUTENbHOCTL), YCTAHOBMNEHHBIMU HAaCTOSILLMM CTaHOAPTOM, UIK ¢ Bonee XXecTKUMN xapakTe-
pucTmKkamum.
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Xapaktepuctuka AT

TpeboBaHue

BbixogHoe HanpsbkeHe Ges Harpysku

+ 5 % 3Ha4YeHMs OCTAaTOYHOIO HaMpPsKEHNsI B COOTBET-
cTBUK ¢ Tabnuuen 1

MameHeHne HanpsxeHus Ha Bbixoge UIM npu namene-
HUW Harpy3ku:

ot 0 go 16 A (BbixogHoe HanpsikeHune 100 % Ur);

ot 0 oo 20 A (BbixogHoe HanpsikeHne 80 % Ur);

ot 0 go 23 A (BbixogHoe HanpsikeHue 70 % Ur);

ot 0 0o 40 A (BbixogHoe HanpsikeHue 40 % Ur)

MeHnee 5 % Ur
To xe
»
»

Harpy3so4yHasa cnocoGHOCTb NO TOKY

16 A (cpepHekBagpaTuyeckoe 3HayeHne) B ogHou da-
3€ Npy HOMUHANbBHOM HanpsXKeHUU.

I pomkeH BblaepXxnBaThb:

-Tok 20 A B TeueHne 5 ¢ npu 80 % HOMWHaNbHOro
HanpsKeHus;

- Tok 23 A B TeveHue 3 ¢ npu 70 % HOMUHanNbHOrO Han-
PSPKEHWS;

- Tok 40 A B TeyeHue 3 ¢ npu 40 % HOMUHaANbBHOro Han-
PSPKEHMS.

TpeboBaHuWs K HAarpy304HON CNOCOBHOCTU MOTyT ObITb
YMEHbLUEHbl C Y4YEeTOM 3HA4YeHUs YCTaHOBUBLLErOCs
HOMMHanNbLHOro noTpebnsemoro Toka ucnbityemoro TC
(cm. npunoxenue A, pasgen A.3)

MukoBOe 3HayYeHWe Harpy304HOro Toka (He TpebyeTcs
ONA UCTbITaHWI Ha YCTOMYMBOCTb K U3MEHEHUSIM HaNpsi-
XEHWUs1 aneKTponuTaHus)

lMukoBoe 3HauyeHWe Harpy3oyHOro Toka He AOMKHO
ObITb orpaHuyeHo U, OgHako MakcumarnbHoe MMKOBOe
3HayeHue Toka Wl He pomkHO npeBbiwaTte 1000 A gns
HanpsbkeHnsa ceTu anekTponutaHma ot 250 go 600 B,
500 A — gns HanpskeHna cetn ot 200 go 240 B wu
250 A — gns HanpsixeHus cet ot 100 oo 120 B

MonoXuTenbHbIN 1 OTpULATENbHbIA BbIGPOC Hanps-
XeHus Ha Bbixoge UM npu cozgaHum npoBanos U npepsbl-
BaHUN HanpsxeHus (conpoTtueneHue Harpysku 100 Om)

Mehnee 5 % Ur

BpeMs HapacTaHust t, 1 MOHWXEHWS HaNpsbkeHust fr Ha
Bbixoae UI™ [cm. pucyHkn 16) 1 2] npy co3gaHvm NpoBarnos
W NpepbiBaHWUA HanpsXeHusi (CONPOTUBIIEHME Harpysku
100 Om)

OT1 1 po 5 mkc

$azoBbIin casur (Mpn HEOBXO0ANMMOCTK)

O10° po360°

MorpelwHocTb ycTaHOBKM hasbl NPOBanoB M npepbl-

BaHWS HanpshKeHWsi OTHOCUTENbHO (ha3sbl HanpsPKEHUS MeHee + 10°
3NEeKTPONUTaHNs
KoHTpornb nepexoga HanpsxeHusa UIM yepes Hynb +10°

BbixogHoe nonHoe conpoTtuerieHne UM 4omKHO BbiTb NPeMMyLLECTBEHHO aKTUBHbIM.
BbixogHoe nonHoe conpoTtueneHme UM 4omkHO BbiTb HA3KMM faxe B TEYEeHWE CTyneHYaTbiX U3MEHEHUI

HanpsikeHus (Hanpumep, meHee 0,4 + 0,25 Om).

MpumeyvyaHns

1 Conpotuenenue Harpy3sku 100 Om, npuMeHsiemoe Npu UCMbITaHWUSIX FeHepaTopa, He JOJMKHO obnagaTh AONOSHK-

TenNbHOW NHOYKTUBHOCTBIO.

2 TMapannenbHo Harpy3ke UIT, KOTOpLIN pereHepupyeT 3HEpruo, MOXeT ObiTb 0O6aBNEeH BHELIHUN Pe3ncTop.
[ononHntenbHasa Harpyska He JOMMKHA OKa3biBaTb BIMSIHUE HA pe3ynbTaThl UCMbITAHWUNA.

6.1.2 Bepudumkauus xapakrepuctuk M npoBanos 1 kpaTKkoOBPEMEHHbIX MPepbiBaHWUIA HaNpPs>KeHUs!
[nsa obecneyeHns BOCNPOU3BOAMMOCTM PE3YNbTaTOB UCMbITAHUI, MONYyYEHHbIX C TPUMEHEHMEM pasnuy-
HbIX AT, BomkHa npoBoauMTbCs Bepudukauunsa xapakrepuctuk Ul MNMpu Beprdmrkaumm pykoBoACTBYOTCA NpuBe-

AOEHHbIMU HXXe npaBunamMmn.
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CpeaHekBagpaTtnyeckme 3HadeHus BbixogHoro HanpsbkeHusa UM, coctasnsatowme 100 %, 80 %, 70 % un
40 % Uy, 0OMmKHbI COOTBETCTBOBATL NPOLIEHTHLIM 3Ha4YE€HUAM BbIOPaHHOTO HOMUHANBLHOIO HanpskeHus (220,
230; 120BuT.4.).

OTKnoHeHMA cpedHekBagpaTUYECKNX 3HaYeHMI BbixogHoro HanpsbkeHnus UM, coctasnstowmux 100 %,
80 %, 70 % v 40 % Uy, npn n3amepeHunmn 6e3 Harpysku He JoMmKHbI NpeBblwaTh £ 5 % 3Ha4eHnst 0OCTaTouHOro
HanpsKeHns.

3aBMCUMOCTb HanpsbkeHus Ha Bbixoge VM oT uaMeHeHusa Harpysku cnegyeT NnpoBepsaTb NpY HOMUHarb-
HOM Harpy304YHOM TOKe Af1sl KaXKA0ro 3Ha4YeHUs1 BbIXOAHOrO HanpsieHusd. MNpu 3ToM OTKNOHEHNSA He AOSMKHbI
npesbiwaTh 5 % U;npu BbixoaHoM HanpsbkeHun 100 %, 80 %, 70 % 1 40 % U+

Ona seixogHoro HanpskeHus 80 % Uy ebilenpuseeHHbIe TpeboBaHNa OOMKHbI NPOBEPATLCSA TOMbKO
AN AnutensHocT Ao 5 ¢. [inga BbixogHoro HanpsxeHus 70 % U1 40 % U; ebiluenpuseaeHHble TpeboBaHus
OOIDKHbI NPOBEPATLCS TONBKO AN ANUTENbHOCTN 40 3 C.

Ecnu HeobxoamMmo npoBepuTb MMKOBLIN Harpy3o4HbIv Tok, VI nepeknioyvatoT ot 0 % ao 100 % BbIxogHOro
HanpsKeHWs NPY UCNOMb30BaHUN Harpy3ku, COCTOSILLLEN U3 COOTBETCTBYIOLLErO BbINPAMUTENS C HE3apsXKEeH-
HbIM KOHAEHCaTOPOM eMKOCTb0 1700 MKP Ha CTOPOHE NOCTOAHHOIO ToKa. VicnbiTaHne npoBogaT Npu ha3oBbIxX
yrnax 90 ° n 270 °. Cxema usamepeHus xapakTepucTuk Harpy3oyHoro Toka UM npueeaeHa Ha pucyHke A.1.

Ecnu ponyckaetcs npumeHeHne UM co 3HauyeHMeM Harpy3oqHOro Toka MeHbLUMM, YeM YCTaHOBMEHO
HacTosLWwwMM cTaHgapToM (Hanpumep meHee 500 A npu HanpsixkeHun 220—240 B), npexae Bcero Heob6xoanmo
n3MepuTb NMKoBOE 3HaveHune notpebnaemoro Toka UTC. Mpu nogadve anektponuTtaHus ot UIT namepsembin
MUKOBbIN NOTPebNsieMbIi TOK AOMMKeH 6bITb MeHee 70 % nNMKoBOro Harpy3oyHoro Toka U, kak ykasaHo B npuno-
xeHum A. NnkosbI noTpebnsembii Tok UTC gormkeH ObiTb M3MepEH Kak Npy NepBoHayaribHOM BKITHOYEHUN, TaK
1 nocre NATUCEKYHAHOrO BbIKMIOYEHUS, UICNOb3ys NpoLeaypy, ONMCaHHYyo B NpUnoxxeHun A, nyHkT A3.

KommyTauuoHHble xapaktepuctuku Ul gomkHbl 6biTb n3aMepeHbl npu Harpyske 100 Om ¢ cooTBETCTBYI0-
LLien pacceMBaeMOon MOLLIHOCTbIO.

MpumeyaHune—Harpy3ka conpotueneHnem 100 OM, npumeHsiemas npu ucneitaHnsx UM, He gomkHa obna-
4aTb LOMNOMHUTENbHOM MHAYKTUBHOCTBHO.

Bpems HapacTaH1sa 1 yMEHbLUEHMS, a TakkKe NONOXUTENBHbLIA U OTpULATENbHbIA BbIOPOCH! BLIXO4HOTO
HanpshxeHust VI gomkHbl ObiTb onpeaeneHbl npu pasoBbix casurax 90 ° 1 270 ° npy nepeknioyeHnsiX Hanpsixe-
Hua ot 0 % Uy no 100 % Uy, o1 100 % U;p0 80 % Uy, 01 100 % Uy 00 70 % Uy, 01 100 % Urn0 40 % Urn ot
100 % U; po 0% U;.

MpoBepka haszosbix casuros nposoantcs ot 0 ° go 360 ° Anga AeBATU 3Ha4YeHUI a3oBOro casura npu
nepeknioYeHnn BbixogHoro Hanpshxkenna UM ot 0% U; 0o 100 % Uy ot 100 % U ao 0 % U;. NpoBepka Tak-
xe nposoantcs Ans dasosbix casmros 90 ° 1 180 ° npu nepeknoYeHnn BbIxogHoro Hanpshxernus UM ot 100 % U,
1080 % U, 0180 % Uy 0o 100 % U, 01 100 % U0 70 % U, 01 70 % U 00 100 % U4, a takke o1 100 % U
10 40% Uy not40% Ura0 100 % Uy

PekomeHayeTca Npon3BoaAMTb MOBTOPHYHO KannbpoBky UIM yepes onpefeneHHble Nepuoabl B COOTBET-
CTBWUW C NPU3HAHHON CMCTEMON obecneyeHnst Ka4yecTsa.

lMepsuyHyto u nepuodudeckyro ammecmauuro UM nposodsm & coomeemcmeauu ¢ mpebogaHusaMu
OCT P 8.568.

6.2 UcTOYHMK aneKTponuTaHus

YacTtoTa McnbITaTenbHOro HanpsXXKeHus AoMmkKHa HaxoauTbes B npegenax +2 % HOMWHaNbHOW YacToThbI
CETU aNeKTponuTaHus.

7 UcnbiTaTenbHaa ycTaHOBKa

McnbiTanne gomkHo nposoauTthest ¢ UTC, noakntoveHHbIM K VI npu nomoLlm kabens snekTponuTaHns
MUWUHUManNbHON ONNHBI, ycTaHoBNeHHoN narotosutenem NTC. Ecnu gnvHa kabensa He ycTaHOBIEHa, MPUMEHSI-
10T BO3MOXHO Boriee KopoTKuiA, noaxoasawmnn ans npumeHeHus UTC.

WcnbiTaTenbHasa ycTaHoBKa AN Tpex BUMAOB BO3OEWCTBUMW, NPUBEOEHHbLIX B HACTOALLEM CTaHOapTe,
JormkHa obecneunBaTb:

- NpoBarnbl HANPSXXEHNSA ANEKTPONUTAHMS;

- KpaTKOBPEMEHHbIE NPEepPbIBAHNSA HAMPSXKEHUS SNEKTPONUTAHNS;

- N3MEHEHUS HaMpPsKEHWS ANEKTPONUTaHUSA OT HOMUHANBHOIO 40 M3MEHSIEMOTO HanpsXXeHus (4ONoMHK-
TenbHOE UCMbITaHne).

MpuMepbl UCMbITATENbHBLIX YCTAHOBOK NpUBEAEeHb! B NPUoXxeHnn B.
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Cxema reHepaumv Nposanos, KpaTKOBPEMEHHbIX NPEpPbIBAHNA U USMEHEHWNI HAMPSXKEHNS C UCMOMb30Ba-
HVWeM reHepaTopa C BHYTPEHHUM MepeknioyeHmem nokasaHa Ha pucyHke B.1a). Cxema ¢ ncnonb3oBaHnmem
reHepaTtopa u ycunuTens MOLLHOCTU NoKa3aHa Ha pucyHke B.10).

Cxema reHepaLmmn NpoBaros HanpsXXeHUn, KpaTKOBPEMEHHbIX NPEPbIBAHNIA N USMEHEHU HAMPSXKEHNS C
MCcnonb3oBaHNeM reHepaTopa U yCunutenst MOLHOCTY Ang TpexdasHoro obopyaoBaHns npuseaeHa Ha pu-
cyHke B.2a).

8 MeToabl ucnbiTaHUN

McnbiTaHusa npoBogAaT B COOTBETCTBUM C MSIAHOM UCMbITAHUNA, KOTOPbIA AOSMKEH OTpaxaTb pearbHble
ycnosus npumeHeHus TC. MoxeT notpeboBaTbCcsa npeaBapuTenbHbIi aHanu3 ans onpegeneHns KoHpurypa-
unn NTC, obecneumnsatoLlen BocnponsseeHne peanbHbIX YCIoBUN.

B npoTokone ucnbITaHun JoSMKHbI ObIThb Yka3aHbl U ONMCaHbl MPOBEAEHHbBIE UCMbITAHUS.

PekomeHayeTcs, 4TOObI B NiiaHe NCnblTaHW BbINn OTPaXKeHbl:

- obosHayeHue TC;

- CBEAEHUS O BO3MOXHbIX COEANHEHUAX (pasdbeMax, KneMMax u T. A.) U COOTBETCTBYIOLLMX kabensax un
nepnepuinHbIX yCTPONCTBAX;

- CBefeHus 0 BXOQHOM nopTe anektponutanusa TC;

- npeAacTaBuUTEnNbHbIE PEXMMbI PYHKLMOHMPOoBaHWUS TC npu NcNbiTaHUAX;

- MPUMEHSEMbIE U YCTAHOBIIEHHbIE B TEXHUYECKMX AOKYMeHTax Ha TC kpuTepun kayecTBa PyHKLNOHW-
pOBaHWs;

- OonncaHne UcnbiTaTernlbHON YCTaHOBKM.

Mpn OTCYTCTBMM UCTOYHMKOB curHanoB, obecneumBarowmx yHkumMoHnpoBaHue UTC, gonyckaetcs
3aMeHSATb UX UMUTaTopamMu.

Mpy npoBeAEHNN UCTIbITAHUIA KOHTPONUPYHOT KauecTBO PYHKLMOHMpoBaHnsa V'TC Bo BpeMs U MOCIEe OKOH-
YaHusa nogaydm nomex. ObopyaoBaHMe, UCMONb3yeMoe NMpu NPOBEAEHUN KOHTPONS, AOMKHO ObITb CNOCOGHO
YCTaAHOBUTb NIOObIE UBMEHEHWST PEXUMA U XapaKTEPUCTUK PpyHKUMOHMpoBaHusa TC. Nocne 3aBepLUEHMSs Kax-
OOV rpynnbl UCMbITAHUI crieQyeT NpoBOAUTL NPOBEPKY PYHKUMOHaNbHbIX xapaktepuctuk UTC.

8.1 YcnoBwusi ucnbiTaHMi B UcnbiTaTeNbHOM NabopaTtopumn

8.1.1 Knumatu4yeckue ycnoBus

Ecnu nHoe He yCTaHOBMNEHO TEXHUYECKUMM KOMUTETaMMK, OTBETCTBEHHbLIMM 3a pa3paboTky cTaHAapToOB
Ha TC, knMMaTuyeckue ycrnoBms Npu UCTbITAHUSX AOMKHbI COOTBETCTBOBAThL YCINOBUSIM, yCTaHOBMNEHHbIM U3ro-
ToBuTenamm TC n ncnbiTatenbHoro obopynoBaHus.

WcnbiTaHus He NpoBOASIT, €CNY YPOBEHb OTHOCUTENBHOW BMAXXHOCTU BbI3bIBAET KOHAEHCALMIO BNaru Ha
UTC vnu ncneitatensHOM 000pyaoBaHum.

8.1.2 JnekTpomMarHMTHas ob6cTaHOBKa

OnekTpomarHuTHas 006CcTaHOBKa B UCMbITATENbHOM NTabopaTtopun JommkHa ObiTb Takom, YTo6bI obecne-
YUTb NpaBUNbHOE PYHKLMOHUPOoBaHUe NTC 1 oTCyTCTBME BNUSIHUSA Ha pe3ynibTaTbl UCMbITAHUIA.

8.2 lMpoBepeHue ucnbITaHUM

Bo Bpems npoBefeHUs UCNbITaHWIA cnefyeT KOHTPONUMPOBaTh HaMpsbKeHWe 3MNeKTponuTaHua ans ero
noaaepXxaHus ¢ TO4HOCTbH0 2 %.

8.2.1 MpoBanbl n KpaTKOBpEMEHHbIe NpepbiBaHUA HaNpPAXeHUsA

NTC gomkHo ObITb NOgBEPrHYTO MCMbITAHUAM NPY Nogave Ans Kaxaon BbIopaHHOM KOMOMHALMK UCTbITa-
TENbHOro HaNpPsXeHUst U ANUTENBHOCTU TPEX NPOBanoB / NpepbiBaHMI HANPSXKEHNA C UHTepBanamm He MeHee
10 ¢ (mexay KaxabiM ucnblTaTenbHbIM Bo3genctenem). CnegyeT ucnbiTaTb KaXKaylo NPeacTaBAEHHYHo Ha
ncnbiTaHns koHurypauuio NTC.

lMpoBanbl HAaNPSXEHUSA ANEKTPONUTAHMSA LOIDKHbI MPOMCXOANTL NPY NEPEXOAE HAMNPSDKEHUSA Yepes HyIb
3a UCKINIOYEHNEM CITyYaeB, Koraa B cTaHgapTtax Ha TC KOHKpPeTHOro BMaa ycTaHoBNEH 0a3oBbIN yron nposana
HanpsihxeHus1, Bbibupaembin n3 psga: 45°,90°, 135°, 180°, 225°, 270°, 315° B kaxgon dase.

[1na kpaTKOBPEMEHHbIX MPepPbIBaHNA HANPSXKEHNS TEXHUYECKMM KOMUTETOM, pa3pabaTtbiBaloLLnM CTaH-
AapTbl Ha TC, gormkeH 6bITb yCcTaHOBNEH dha3oBbIv yron, obecnevmsaowmnin HanboNbLLIYIO BOCNPUMMYNBOCTb
TC k BO34ENCTBMIO NpepbiBaHNA HanpsXXeHuns. Ecnn gaHHbIN (ba30BbIA Yron He yCTaHOBMEH, peKoOMeHayeTCs
ncnone3osaTtk yron 0° Ans ogHom 3 gas.

McnblTaHns ogHodasHbIX CUCTEM Ha YCTOMUYMBOCTD K poBanamM HanpsXeHnsa nposoadat no 5.1. Npu atom
NPOBOASAT OOHY CEPUIO0 UCTIbITAHUA.

McnbiTaHms TpexdasHbiX CUCTEM Ha YCTOMYMBOCTb K KPaTKOBPEMEHHbLIM MpepbiBAHUAM HaNpsXXeHust
npoBoaAaT no 5.1 B Tpex paszax ogHOBPEMEHHO.
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McnbiTaHusa TpexdasHbIX CUCTEM C HENTParbHbIM MPOBOLOM Ha YCTOMYUBOCTb K NpoBanam HanpsXXeHns
NPOBOASAT A4 KaXA0ro HanpsiXkeHus «dasa — HenTpanb» n «dasa — asa» no otaensHocTn no 5.1. Becero
NPOBOAAT LUECTb PA3NIUYHbIX CEPUIA UCMbITAHWI (CM. PUCYHOK 40).

WcnbiTaHmsa TpexdasHbix cuctem 6e3 HENTParbHOro NPOBOAA Ha YCTONYMBOCTL K MPOBanam HanpsiKeHus
NPOBOAAT AN KaA0ro HanpshkeHus «asa — dasa» No oTAenbHOCcTU No 5.1. Bcero npoBoAAT TPU pa3nnyHbIX
Cepvn NcnbiTaHui (CM. pUCYHOK 46).

MpumeyaHue— [na TpexdasHbix CUCTEM BO BpeMsi NpoBaria HanpshkeHUs «dasa — dpasza» MOryT Npon3onTy
N3MEHEHUsI OAHOTO UMK ABYX APYTUX HAMNPSKEHWIA.

Ona NTC, umeroLumx 6onee ogHOro ceTeBoro kabens, Kaxxablin kKabenb UCMbITbIBAOT OTAESbHO.

70 %
70 %
70 %

) VicnbiTanna «dasa — HerTpanby

0) UcnbiTaHus «dasa— dasa»

MpumevyaHus

1 VcnbiTaHns «dasa — HelTpanby» NPOBOAAT B KaXAO0N pa3e Mo OTAENbHOCTU.

2 WcnbiTanns «dasa — asza» npoBoAsT B kaxgow nape das no oT4eNbHOCTH.

3 BapwuaHTbl (A) 1 (B) npeactaensioT nposan HanpsixeHus 70 % Ur. PekomeHayeTca BapuaHT (A), HO Takke gonyc-
kaetcs (B).

PucyHok 4 — UcnbiTaHua «dasa — HeuTpanb» n «pasa — asa» npy BO3OENCTBUN NPOBANOB HanpsXXeHust
3MeKTponuTaHnsa Ha TpexdasHblie cucTemsl

8.2.2 N3meHeHus HanpsikeHUs (QoNoNIHUTeNbLHOe Tpe6oBaHue)
NTC ncnbITbiBalOT Ha KaXX40M YCTaHOBNEHHOM YPOBHE UCMbITaTeNbHOrO HanpsbKeHUs Tpu pasa ¢ UHTep-
Banom 10 ¢ ansa Tunosou koHurypauum UTC.

9 OueHKa pe3ynbTaTOB UCNbITaHUN

PesynbTaTbl UCMbITAHMA OOMXHbI BbITb KNaccuMULMPOBaHbI, UCXOAS U3 MpeKkpalleHUs BbINONHEHUS
DYHKUMI UNK yxyaLweHns kadectsa dyHKunoHmposaHusa NTC B cpaBHEHWUM C yCTAHOBNEHHbLIM YPOBHEM (DYHK-
LMOHUPOBaHUS, onpeaeneHHbiM nsrotoputenem TC nnm 3akazunkom UCMbITaHWIA, UK COrNacoBaHHbIM MEXAY
nsrotosutenem v nonob3osatenem TC.

PekomeHnagyeTcsa cnegytowas knaccudmkauns kputepmes kadecTtBa pyHkUunoHnposaHusa TC npu ucnbl-
TaHWSX Ha NOMEXOYCTONYMBOCTb:!

A — HopMarnbHoe OYHKLMOHMPOBaHWE B COOTBETCTBUM C TpebOoBaHNAMU, YCTAaHOBEHHbLIMY N3rOTOBU-
Tenem, 3aka34ymkoM UCNbITAHWUI UK NONb30oBaTeneM;

B — BpemeHHOe npekpaLlleHne BbINONHEHNS OYHKLUUM UNW yXyaLeHne kavyecTBa (PYHKLUMOHMPOBaHWS,
KOTOpble ncye3atoT nocre npekpaLleHns nomexv n He TpebyloT BMeLlaTenbCTBa onepaTopa Afs BocCTaHOBMe-
Husa paboTocnocobHOCTY;

C — BpeMeHHoe npekpalleHue BbINONHEHUA MYHKLUMM UNK yXyALLEeHWe KadecTBa (PYHKUNMOHUPOBaHMS,
BOCCTaHOBIIEHME KOTOPbIX TpebyeT BMeLLaTenbCcTBa oneparopa;
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D — npekpalleHne BbINOMHEHUS (PYHKLUKN UNK yXyaLweHne kavecTsa pyHKUMoHMpoBaHus TC, KoTopble
He MoryT GbITb BOCCTaHOBEHbI U3-3a noBpexaeHust TC (KOMNOHEHTOB) UM NPorpamMMHOro obecneyeHust, unu
noTepy AaHHbIX.

B fOKyMeHTax M3rotoBuTenNs MoryT ObiTb yKasaHbl HapyLLeHust pyHKunoHnpoBaHmsa TC npy BO3oencTemm
nomMex, KOTopble paccMaTpMBaOTCS Kak HE3HAYUTENbHbIE U AOMYCTUMbIE.

HacTosiwasn knaccudmkaumns MoxXeT ObiTb UCNONb30BaHa B KAYECTBE PYKOBOACTBA MPU YCTaHOBIEHWM
KpuTepueB kadecTBa yHKUMOHMpPoBaHMs TC Npu UCMbITaHMUAX HA YCTOMYMBOCTb K BO3OENCTBUIO NPOBAsioB,
KpaTKOBPEMEHHbIX NPEPbIBAHUIA Y UBMEHEHWIN HANPSPKEHNS NEKTPOMNUTAHNUS TEXHUYECKUMU KOMUTETaAMU MO
cTaHgapTMU3aumm, OTBETCTBEHHbLIMY 3a pa3paboTky obLmx cTaHgapToB, cTaHaapToB Ha rpynnbl TC n TC koH-
KpeTHOro BMaa, a Takke B Ka4eCTBe OCHOBbI A1 COrnalleHnin Mexay M3roTOBUTENSMU 1 NONb3oBaTeENAMMU,
KacaroLLMXcsa KpUTepmnes kavecTsa PyHKLMOHUPOBaAHUS (Hanpumep, B Crydasx OTCYTCTBUSI COOTBETCTBYHOLLNX
o0wmx cTaHgapToB, ctaHgapToB Ha rpynnbl TC nnu TC KOHKpeTHOro Buaa).

MpwnmedyaHune— Kputepum kavyectsa PyHKLMOHUPOBAHMSA MOTYT ObITb pasnuYHbIMU 4NS UCTIbITAHWI NPY BO3-
OeNCTBUM NPOBaroB 1 KpaTKOBPEMEHHbIX NPepPbIBAHNI HANPSHXKeHWS, a Takke USMEHEHUIN Hanps>KeHus, ecnv NnpoBeaeHne
OOMONHUTENBHBIX UCMbITAHUIA AAaHHOr0 B1Aa ABNSeTCH HeOOXOAMMbBIM.

10 lMpoTokon ncnbiTaHUM

MpoTOKOM MCMbITAHWI OOMKEH BKMoYaTh B ceds BCo MHpopMaLmio, Heobxoaumyto Anst Bocnpounseeqe-
HUS UCMbITaHWUA.

B 4yacTHOCTM B MPOTOKOSIE YKa3bIBaIOT:

- MYHKTbIl, NepeyvncrieHHbIe B MaHe NCMNbITaHWM B COOTBETCTBUM C pa3genom 8;

- npeHtudumkaumo NTC n noboro cesizaHHOro ¢ HUM 06opyaoBaHUS, HAaNPUMEpP MapKy U3roToBUTENS,
TN TC, cepuiiHbIi HOMEP;

- naeHTUdrKaumo cpeacTs UCMbITaHWUI, HanpuMmep abpuyHoe KnernmMo, TN NpPoayKLUKN, CEPUAHBIN
HoMmep;

- cneumarnbHble YCIOBUS, B KOTOPbIX MPOBOANMNOCH UCMbITaHWE, HAaNnpMMep NPUMEHEHME SKpaHNPOBaH-
HOW KaMepbl;

- cneumduyeckmne ycrnoeus, Heobxoanmble 4515 NPOBEAEHNS UCMbITAHUN;

- ypOBeHb PYHKLMOHMPOBAHWS, ONpeAerneHHbI U3roTOBUTENEM, 3aKa34yMKOM UMW NOfb30BaTeNEeM;

- KpuTepui kayecTBa (PyHKLNOHMPOBAHMS NMPU UCMbITAHNSAX HA MOMEXOYCTOMYNBOCTb, YCTAHOBIIEHHbIN B
obwmx ctangapTax, ctaHgaptax Ha rpynnbl TC n TC KOHKpeTHOro Buaa;

- nobble n3ameHeHnsa gyHKuMoHupoBaHuss MTC, Habniogaemble BO BpEMsI UIM NoOCre BO3OENCTBUS
3NEKTPOMAarHUTHOW MOMEXM, U ANUTENbHOCTb 3TUX U3MEHEHWNN;

- 3akn4veHue o cooTBeTcTBMU unn HecooteTcTBUN NTC TpeboBaHNsIM yCTOMYMBOCTM K drieKTpomMar-
HUTHOWM Nomexe (Ha OCHOBE KpUTepUs KayecTBa (PyHKLNOHMPOBAHMWS, yCTAHOBNEHHOIO B 00LWUX cTaHAapTax,
ctaHgapTtax Ha rpynnbl TC n TC KOHKpEeTHOro Buaa, Urnm corfiacoBaHHOro N3roToBUTENEM U NOfb30oBaTeNeEM);

- nobble cneunanbHble YCNOBUSA 3KCMyaTauuu, Hanpumep, OTHOCALLMECS K ANMHaM unn Tunam kabe-
newn, 3KpaHUPOBAHMIO UMW 3a3EMITEHNIO, NN YCNOBUAM PYHKUMOHUpoBaHua TC, Heobxogumele ons obecneve-
Hus cootBeTCcTBUA TC TpeboBaHMAM YCTONYMBOCTU K ANIEKTPOMArHUTHON MOMEXe.
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MpunoxeHune A
(ob6s3aTenbHoOE)

MosicHeHus K cxeme UcnbITaHUN

A.1 MNukoBoe 3Ha4YeHne Harpy3oyHoro Toka Ul

Mpumep cxembl AN U3MePEHNsi MMKOBOTO 3HaYeHUsl Harpy3oyvHoro Toka UM npueeaeH Ha pucyHke A.1. Micnonb3oBsa-
HWe BbINPSIMUTENBHOrO MOCTa AenaeT Heobsi3aTenbHbIM U3MEHEHUE MOMNSPHOCTU BbINPSIMUTENS AN UCMbITAHWUIA Npu
dasosomM yrre 270° no cpaBHeHuto ¢ yrromM 90°. BeinpsamuTens AomKeH BblAepXuBaTb TOK, NO KpanHen mMepe, BOBOe
NpeBbILLALLMIA MMKOBOE 3HayYeHue Harpy3odHoro Toka U, 4Tobbl o6ecneunts COOTBETCTBYIOLMNIA 3anac HaJEeXHOCTH
hyHKLMOHMPOBaAHKS.

OnekTponuTtuyecknii koHgeHcaTop 1700 Mk® gormkeH nmeTtb gonyck + 20 %. XKenatenbHo, 4TOObI OH UMen 3Ha4YeHne
HanpsbkeHnsa Ha 15 % — 20 % BbiLe NMKOBOro 3Ha4YEHWst HOMUHANbHOIO HaMpsKeHWs1 B MUTAOLWLMX npoBoaax, T. €. 400 B
ananutannsa 220 B — 240 B. OH Takke JOIMKEH BblAEPXKNBATb TOK, NPEBbLILLAILLNIA, NO KpaHe Mepe, BOBOE NMKOBOE 3Ha-
yeHue Toka U, c Tem 4TOObLI 06ECNEeYNTE HEOBXOAMMYIO HaAEXHOCTb PYHKLUMOHMPOBaHWS. KoHaeHcaTop OMKEH MMETb,
Mo BO3MOXHOCTW, HU3KOE 3KBMBANEHTHOE NocnegoBaTenbHOe ConpoTmBrieHune kak HayacTtote 100 'y, Tak n 20 kMU, He npe-
Bblatouee Ha obenx yactotax 0,1 Om.

[MocKonbKy UcnbITaHMe JOIMKHO ObITh NPOBEAEHO C pa3psiKeHHbIM KoHAeHcaTopom 1700 Mkd, cnepyeT napannenb-
HO eMy NoACOEeAMHUTL PE3NCTOP, NPUYEM MHTEPBAI BPEMEHW MEXAY UCTIbITAHUAMW AOMKEH B HECKOMbKO pa3 NpeBbIwaTh
nocTosiHHyto BpeMmeHun RC. C pesuctopom conpoTtuerneHnem 10000 Om noctosiHHast BpeMenu RC gormkHa 6biTek 17 ¢, Tak
YTO MEXAY UCNbITAaHNSAMU crieayeT NCnonb30oBaTh MHTepBan ot 1,5 0o 2 muH. Ecnn TpebytoTcsa 6onee kopoTkMe MHTepBansl
BpeMeHW, cneayeT NPMMEHSITb HU3KOOMHbIE Pe3UCTOpbI, HanpuMep conpoTuenexHvem 100 Om.

TOKOCBHEMHUMK [OIMKEH BbIAEPXNBaTh MONHbIA NUKOBLIA TOok VI B TeueHne ogHow YeTBepTu nepuona 6e3 Hachbl-
LLEHUS.

McnbiTaHna cneayeT NpoBoAMTb NOCPEACTBOM NepeknioveHns Buixoga M ot10 % Uy no 100 % U npu dhaso-
Bbix yrnax 90° n 270°, c TeM 4TOOblI 06ecnevYnTb N3MepPEHME MMKOBOIO 3HAYEHUS HArpy304HOro Toka Anst obenx nonsip-
HOCTEN.

A.2 XapaKTepucTUKN TOKOCbEMHUKA ANs onpeaeneHns NUKoBbIX 3Ha4YeHUM ToKa

BbixogHoe HanpsbkeHue npu Harpy3ke 500m . . . . . . .. .. .. He meHee 0,01 B/1 A

[TMKOBOE BHAYEHNE TOKA . . . . . . o v v i i e e e He meHee 1000 A

[MorpeLHoCTb U3MEePEHNS MMKOBOMO 3HAYEHUA ToKa . . . . . . . . + 10 % (AnuTEenLHOCTL MMNynbca 3 Mc)
CpeaHekBagpaTUYECKOE 3HAYEHNE TOKA. . . . . . . . o . o . . . . He meHee 50 A

MakcumanbHoe 3HaveHve I xT . . . . . .. .. ... ... ... .. He meHee 10 A-c
BpemsiHapacTtaHusi/cnaga. . . . . . . . . ... He Gonee 500 Hc

[paHuua nonockl nponyckaHus HayposHe 3 b . . . . . . . . .. He 6onee 10 'y,

BxogHOe CONPOTUBNEHNE . . . . . . . v v i v it e e e e e He 6onee 0,001 Om

A.3 Tpeb6oBaHuUsA K NTMKOBOMY 3Ha4eHUI0 noTpebnsiemoro Toka UTC

Korpa nukoBoe 3HauveHue Harpy3o4Horo Toka UM cooTBETCTBYET YCTAHOBNIEHHOMY B HACTOSILLEM CTaHAapTe 3Have-
Huto (Hanpumep 500 A npu 220 — 240 B), HeT He06X0AMMOCTU N3MEPSTL MMKOBOE 3HaYeHne notTpebnsiemoro Toka UTC.

WI™ ¢ MEHbLUMM NUKOBbLIM 3HAa4YEHMEM Harpy304HOro ToKka A0oMnycKaeTcst NPUMEHSATh NPY UCTIbITAHUSAX, €CINN NMUKOBOE
3HayeHue notpebnsemoro Toka NTC meHbLUe, Yem NMMKOBOE 3Ha4YeHne Harpy3odHoro Toka UIM. Cxema, npuBeaeHHas Ha
pucyHke A.2, nokasbiBaeT NpMMep M3MepeHUs NMKOBOro 3HavyeHus notpebnsemoro Toka UTC.

B cxeme ncnomnb3yoT TOT e CaMbli TOKOCHEMHMK, YTO 1 B CXeMe, MPUBEAEHHON Ha pucyHke A.1.

MpoBOAAT YeTbIpe UCMbITaHWS C UBMEPEHUEM MUKOBOI0 3Ha4YeHus noTpebnsemoro Toka UTC:

a) anekTponuTaHue BbIKMYEHO B TEYEHNE HE MEHEE 5 MUH; NOCIe BKIHOYEHNS ANEKTPONUTAHUS U3MEPSIOT MUKO-
BOe 3HayeHue Toka npu pazoBom yrie 90°;

6) NOBTOPSIIOT UCMbITAHUE MO NepeyncrneHnto a) npu dasosom yrne 270°%;

B) 9neKTponuTaHue BKMIOYEHO B TEYEHNE HE MeHee 1 MUH; BbIKNIOYaloT ero Ha 5 ¢; nocne noBTOPHOIO BKIOYEHWS
ANEeKTPONUTaHNs U3MEPSIOT MMKOBOE 3HaYeHWe Toka npu chazosom yrie 90°;

r) NMOBTOPSIOT MCMbITaHKE NO NepeYncneHmnio B) npu pasosom yrne 270°.

WI" ¢ yMeHbLUEHHbIM MMKOBbIM 3Ha4YE€HNEM Harpy304HOrO TOKa MOXeT ObITb MCMONb30BaH, €CIY NPY UCMbITAHUW KOH-
kpeTHoro MTC ero nsmepeHHoe nNMkoBoe 3Ha4YeHne noTpebrnsemMoro Toka He npeBbiwaeT 70 % NMKOBOro 3HaYeHus Harpy-
304HOro ToKa ncnonssyemoro UI.
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K ocuunnorpady

¢ ? O T
C R
T

G — W' npepbiBaHWUii HanpsbkeHWs ¢ nepeknoveHnem npn 90°mn 270° ; T — TOKOCLEMHUK; B — BbINPSMUTENbHbIM MOCT; R — pe3nctop
conpoTtuenexHvem He 6onee 10000 Om 1 He meHee 100 Om; C — aneKkTponuTUYeckuin koHgeHcaTop emkocTbio 1700 Mkd + 20 %

PucyHok A.1 — Cxema namepeHuns NMKoBOro 3Ha4YeHNs Harpy3o4Horo Toka UM kpaTKoBpeMEHHbIX NpepbiBaHNA
HanpsKeHns

K ocumnnorpady
T

&
=

G nTC

G — WUI" npepbiBaHnii HaNps>keHusi; T — TOKOCbEMHUK

PucyHok A.2 — Cxema namepeHus NMKoBoro 3HavyeHuns notpebnsaemoro toka UTC
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MpunoxeHue b
(cnpaBo4Hoe)

Knaccbl 3ﬂeKTpOMaFHMTHOI7I 06CTaHOBKMU

B cootBetcTBUM ¢ FOCT P 51317.2.4 onpepeneHsl criegytoLLme Knaccbl 3NeKTpoOMarHMTHON 06CTaHOBKM:

- knacc 1.

[aHHbIA Knacc NPUMEHAETCA K 3MeKTPOMarHUTHOW OBCTaHOBKE B 3aLLMLLEHHbBIX CUCTEMAaX ANEKTPOCHa0XeHNs 1
XapakTepusyeTcsl YpOBHSIMW 3NEKTPOMArHUTHON COBMECTUMOCTM 6onee HW3KMMWU, YeM YPOBHM 3NEKTPOMarHMTHOM
COBMECTMMOCTM B CUCTEMAX INeKTpocHabxeHns obLiero HasHaveHus. Knacc 1 anekrpomarHMTHoOn o6cTaHoOBKM COOTBET-
cTByeT npuMeHeHunto TC, BOCNPMUMUMBbLIX K MOMEXaMm B MUTAOLLEN CETU, Hanpumep KOHTPOSbHO-U3MepuTenbHoro nabo-
paTopHoro obopyaoBaHus, OTAENbHbIX CPeACTB yNpaBeHnsi TEXHOMOMMYEeCK1MMM NpoLieccamu 1 3aLLnTbl, CPEeACTB BblYMC-
NNTENbHOW TEXHNKN HEKOTOPbIX BUAOB U T.4.

MpunmedyaHune—Knacc 1 anekTpomarHMTHOM 06CTaHOBKM OBBLIYHO COOTBETCTBYET NpuMeHeHuto TC, KoTopble
TpeOyHoT 3aWwnThl OT NOMEX C NOMOLLbI0 cucteM 6ecnepeboriHoro nutanus (CBIT), unsTpoB UK yCTPONCTB NoAaBneHnst
CeTeBbIX NMOMEX;

- knacc 2.

[aHHbIN knacc 06bI4HO MPUMEHSAETCS K 3NIEKTPOMarHMTHON 06CTaHOBKE B TOUKaX OOLLLEr0 NpUCoeaMHEHNS U TOYKax
BHYTPEHHErO NPUCOeANHEHNS AN NPOMBILLNEHHbIX YCNoBUIiA akcnnyaTaummn TC. YpOBHU aneKTpoMarHMTHON COBMECTM-
MOCTW J@HHOrO Knacca aeHTUYHbI YPOBHAM 115 CUCTEM 3NeKTpocHabxeHns obLuero HasHaveHus. NMoatomy TC, npegHas-
HaYeHHble A5 NOAKIMYEHUS K SNIEKTPUYECKMM CETAM OOLLIEro HasHayYeHUs, MOryT MPUMEHATLCS B YCIOBMSAX OAHHOIrO
Krnacca NpOMBbILLITEHHOWN 3M1EKTPOMarHUTHON 06CTaHOBKMY;

- knacc 3.

[aHHbIM KNacc 3NeKTPOMarHUTHOM 06CTaHOBKM MPUMEHSIETCA TONBbKO K TOYKaM BHYTPEHHETO NPUCOeUHEHNS B MPO-
MbILLMEHHbIX ycrnoBusax akcnnyaTtaumm TC. Knacc 3 anekTpoMarHMTHoOM 006CTaHOBKM MMeEeT O0ree BbICOKME YPOBHU 3I1EKT-
POMarHUTHOM COBMECTUMOCTM, YEM YPOBHM OIS Knacca 2 B OTHOLIEHUN 3NIEKTPOMArHUTHBIX MOMEX HEKOTOPbIX BUOOB.
OnekTpoMarHMTHas o6CcTaHOBKa AOMMKHA ObITb OTHECEHA K KNnaccy 3 B criyyae, ecrnv umeeT MecTo itoboe 13 crneayoLwmx
YCrOBUIA:

nuTaHne GorbLLEN YacTU Harpy3Kku ocyLLecTBNsSeTCS Yepes npeobpasoBaTeny,

UCMNonb3yeTcs aNeKTpocBapovHoe obopyaoBaHme,

MUMEIT MECTO YacTble NyCKX anekTpoaBuUraTenei 60nbLION MOLLHOCTH,

UMEIT MECTO PE3KMNE U3MEHEHWSI HArpy30K B 3NEKTPUYECKUX CETAX.

MpumeyvyaHuns

1 lMpu dyHKUMOHMPOBAHMM HEKOTOPBLIX 06Pa3LOB MPOMbILLIIEHHOrO 060PYAOBaHWSA, HANPUMeEpP AYroBbiX NeYen u
MOLLIHbIX NpeobpasoBaTenen ¢ NMTaHneM OT OTAENbHOro dnaepa, HYacTo CO3[aTCH MOMEXU, NPEBbILLAoLLME YPOBHU,
COOTBETCTBYIOLLME KNnaccy 3 (kecTkasi aneKTpoMarHuTHasi o6cTaHoBka). B Takux cneumanbHbIX Cryyasix YypOBHMW 3MeKTpo-
MarHMTHON COBMECTUMOCTU OMKHbI ObITb COrnacoBaHsbl.

2 Knacc anekTpomarHMTHON 06CTaHOBKM ANt HOBbIX NPOMBILLIEHHbLIX MPEANPUATUN NN MOAEPHM3ALNMN CYLLECT-
BYIOLLIMX HE MOXET ObITb onpeAeneH 3apaHee U A0MKEH y4nTbiBaTb XapakTepucTnkn npumeHsiembix TC 1 TEXHONOrMYECKNX
NpOLIeCCOB.
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MpunoxeHvne B
(cnpaBo4Hoe)

UcnbiTaTtenbHoe o6opyaoBaHue

B.1 Mpumepsbl Ul v nucnbiTaTenbHbIX yCTaHOBOK

Mpumepbl cxeM AN UMMTaLMN CETEBOIO SMEKTPONUTaHNA NpeAcTaBneHbl Ha pucyHkax B.1a)n B.16). insa Toro, yto-
66l npoBepuTbL yHKLUMOHMpoBaHne NTC B onpefeneHHbIX yCNoBUSX, NPepbiBaHNS U MSMEHEHUS HanpshkeHUs co3aatoTcs
C MCNOMb30BaHWeM ABYX TPaHCOPMaTOPOB C PerynmpyembiM BbIXOAHBIM HAaNpsXKeHneMm.

MpoBanbl 1 NpepbIBaHWA HANPSXKEHNS UMUTUPYIOT NONEPeMEHHON KOMMYyTaumel nepeknoyatenen 1 n 2. 3tm asa
nepeknyaTens HAKOr4a He 3aMbIKaloTCs B OHO U TO XXe BPeMS; NPy 3TOM JoNycKaeTcsa HaxoxXaeHne ABYX NepekniovaTe-
e B OTKPbITOM COCTOSAHWMM He 6onee 100 mkc. [lormkHa ObITb NpeaycMOTpeHa BO3MOXHOCTb BKITHOYaThb M OTKMOYaTh nepe-
KInoyaTenu npu pasHbix 3HaveHnsax asosoro yrra. CoBpeMeHHble NoNnynpoBOAHUKOBbLIE NPUOOPbI COOTBETCTBYIOT 3TUM
TpeboBaHWAM, TOrAa Kak TUPUCTOPbI U TPUAKCHI, MCMNOMNb30BaBLUNECS paHee, MOTryT OTKPbIBaTLCH TOMbLKO BO BPEMS Nepexo-
[Aa Hanps>KeHUsi Yepes HyMb.

BbixogHOe HanpsikeHue perynupyemMbix TpaHCcopMaTopoB MOXET M3MEHATHCA BPYYHYH UM aBTOMaTUYeCKu C
nomoLLblo anekTpoasuraTens. [lonyckaeTcs Takke NCNoNb3oBaHWe perynMpyeMoro aBToTpaHcgopmaTopa.

BmecTo perynupyembix TpaHCOpMaToOpOB M NepekntovaTene MoryT NCnofb30BaTbCA reHepaTopbl rapMOHUYeC-
KMX CUTHamnoB 1 yCUNUTENN MOLLHOCTM (CM. pucyHok B.16). [laHHas cxema no3BonsieT Takke NpoBOANTb ncnbitaHnsa TC npu
N3MEHEeHNMN YacTOoTbl U FaPMOHNYECKOro COCTaBa HanpsiXKeHWUs aNeKTPonuMTaHus.

[ eamvivovenea 1
Perynupyembin |
TpaHcgopmaTop ’ |
I
dasHbIi ) |
nposoa \C |
|
J
2
3NEKTPONUTaHMs ~o

nTC Ocuunnorpad

Perynupyembin
TpaHcdopmaTop

HewntpanbHbin
nposog ©

|
|
!
|
|
|
|
Cetb I
|
|
|
|
|
|
I
|

1, 2 — nonepemMeHHO KOMMYTVPYeMble NepekntyaTenm
a) Cxema uCrnbiTaHuii C UCNIONb30BaHMEM PErynMpyeMbix TpaHCOpMaTopPOB 1 NepeknoyaTenei

PucyHok B.1 — Cxembl yCTaHOBOK A1 UCNbITaHWUIA NpY BO34ENCTBUM NPOBaros, KpaTKOBPEMEHHbIX NpepblBaHWN
N U3MEHEHWIN HaNPSXXEHNS ANEKTPONUTaHns, nucT 1
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" " " 7 /7 / 7/ 7/ /= 1
[ |
| |
[OEETTN] | YcTponcTeo
npoeoga o I ynpaeneHus I
[ |
[ |
|
[ |
Cetb | - I
anekTponuTaHns | |
| WcnbiTatens- VennnTens |
| HbIN MOLLHOCTH | nuTC Ocuunnorpad
I reHepaTop t |
| — |
[ |
HentpanbHblii | |
nposog I |
[ |
e J
6) Cxema ncnbiTaHn C UCNOMb30BaHNEM YCUINUTENS MOLLIHOCTH
r 1|
|
da3sHbIN I \1c I
1
nposog | I
|
|
I 80 % |
I 70 % 2 |
CeTtb | I~ l
| 9 !
3NEKTPONUTaHUS 40 % |
| I nTC Ocuunnorpad
|
|
I TpaHchopmaTop |
HenTtpanbHbIi nposos | !
(dpasHbI Nnposog npyn O ¢ }
ncnbITaHusAX «pasa—daszar) | I
- J

1, 2 — nonepeMeHHO KOMMYTUPYeEMbIe NepekstoyaTenm
B) Cxema ucnbiTaHui C UCNonb3oBaHneM TpaHcopmMaTopa C 0TBOAAMM U NepekntodaTenemn

PucyHok B.1, nuct 2
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[

YcTponcteo
ynpasneHus
McnbiTatens- TpexdasHbin
HbIV ycunurerns
reHepaTop MOLLHOCTMN

nTC

Ocuwnnnorpad
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PucyHok B.2 — Cxema ycTaHOBKM A58 UCNbITaHWIN TpexdasHblX CUCTEM NPy BO3AENCTBUN NPOBAarioB, KPaTKOBPEMEHHbIX

npepbIBaHNN N UISMEHEHUIN HANPSXKEHWS ANEKTPONUTaHUSA
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Mpunoxexne I'
(cnpaBo4Hoe)

CBefeHUsA 0 COOTBETCTBUM CCbINTOYHbIX MEeXAYHapOAHbIX CTaHAAPTOB
HauMoHanbHbIM cTaHgapTam Poccuickon ®eaepauumn,
MCNONb30BaHHbLIM B HAaCTOSILLEM CTaHAapTe B Ka4eCTBe HOPMAaTUBHBLIX CCbINOK

Ta6nuuya .

O603Ha4YEHNE CCbINTOYHOMO HALMOHANBHOO
ctraHpapTa Poccuiickon ®egepauum

O603Ha4YeHVE U HAMMEHOBAHWE CCbINTOYHOMO MEXAYHAPOAHOro CTaHAapTa U YCroBHOe
0603Ha4YeHne ero COOTBETCTBUS CChIFIOYHOMY HaLMOHaNbHOMY CTaHaapTy

rOCT P 8.568—97

FOCT P 51317.2.4-2000
(M3K 61000-2-4—94)

M3K 61000-2-4: 1994 «3nekTpomMarHmTHas coBmectumocTb (OMC) — YacTb 2:
OnekTpomarHuTHas obcTtaHoBka — Pasgen 4: YpoBHU 3MnekTpoMarHUTHOW
COBMECTUMOCT/ Ha MPOMBILUSIEHHbIX MPEANPUATUAX ANS HW3KOYACTOTHbIX
KOHAYKTUBHbIX nomex» (MOD)

FOCT P 51317.4.14—2000
(M3K 61000-4-14—99)

M3K 61000-4-14: 1999 «3nekTpomarHuTHaa coBmecTumocTb (OMC) —
YacTb 4-14: MeToabl vcnbITaHUN U M3MepeHun — McnbiTaHusa Ha ycTonym-
BOCTb K konebaHusam HanpsikeHnsi» (MOD)

FOCT 30372—95/TOCT P 50397—92

M3K 60050-161: 1990 «MexayHapoaHbI 3NEeKTPOTEXHUYECKUIA CroBapb —
Maa 161: dnekTpomarHnTHas coBmectumocTby (NEQ)

[MpumMedyaHune—B HacTosweM cTaHAapTe UCMOMb30BaHbl CreayloLine YCroBHble 0603Ha4YeHns cTeneHu

COOTBETCTBUA CTaHAAPTOB:

MOD — mogmduLmpoBaHHble CTaHAapThI;
NEQ — HeakBMBaneHTHble CTaHAapThI.
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Bubnuorpadus
[11 M3K 107: 1998 OneKkTpomarHutTHasi CoBMECTUMOCTb — PykoBoACTBO Mo pa3paboTke nybnukauuin M3IK
B 00nacTn anekTpoMarHUTHON COBMECTUMOCTH
[2] M3K 60050-161: 1990 MexayHapoaHbI anekTpoTeXHUYeckun cnosapb — [MaBa 161: OnekrpomarHuTHasi co-
BMECTUMOCTb
[3] M3K 61000-2-8: 2002 OnekTpomarHuTHasi coeMecTuMocTb (AMC) — YacTb 2-8: OnekTpomarHuTHas o6cTaHoB-

ka — [NpoBanbl 1 KpaTKOBPEMEHHbIE NPEPLIBAHUS HAMPSKEHNUS B OOLLECTBEHHbIX CUC-
Temax 3anekTpocHabXeHuns C y4yeToM cTaTUCTUYecKoW obpaboTKkM pe3ynbTaToB U3Me-
peHun
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YK 621.396/.397.001.4:006.354 OKC 33.100 302

KntoueBkle cnoea: ANneKTpoMarHmMTHaa COBMeCTUMOCTb,; TEXHNUYECKMNE CpeaCcTBa, HU3KOBOJIbTHLIE pacnpeaenmn-
TEINbHbIE ANEKTPUYECKNE CETU, yCTOIZ‘-II/IBOCTb K npoBaliamM, KpaTkoBpeMEHHbIM NMpepbiIBAHUAM N UBMEHEHUAM
Hanpsa>XeHna aNeKTponmnTaHu4; Tpe6OBaHI/IF|; ncnboltTatenbHoe O60py,D,OBaHMe; MeToAbl UCMbITaHWI

Pepaktop B.H. Konbicos
TexHuueckuit pegaktop B.H. lpycakosa
Koppektop B.E. Hecmeposa
KomnbtoTepHas BepcTka U.A. HanelkuHou

CpaHo B Habop 12.02.2008.  MopnucaHo B neyatb 01.04.2008.  dopmaT 60 x 84%. Bymara odcetHas.  apHuTypa Apuarn.
[MeyaTb odpceTHasn. Ycn. ney. n.2,79.  Yuy.-u3g. n. 2,10.  Tupax 348 ak3.  3ak. 296.

Oryrn « CTAHOAPTUH®OPM», 123995 Mockea, 'paHaTHbIn nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo YN « CTAHOAPTUH®OPM» Ha M3OBM.
OtneyvataHo B punuane Pryr « CTAHOAPTUH®OPM» — tun. «MockoBckuii nedatHuky, 1056062 Mockea, J1snuH nep., 6.
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