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1 BE3OIIACHOCTDb

PQM-700 — pa3paboTaH gns MNpoBeAeHUs aHa/M3a OCHOBHbLIX MAapPaMeTPOB KauyecTBa 3/1eKTPUYECKOM
sHeprun. [Ons obecneyeHns NpPaBUALHOIO OOCAYKMBaHMA nNpubopa M  AOCTOBEPHOCTU MOJYYEHHbIX
pe3ynbTaToB U3MepPEHUI, He0BXoAMMO NPUAEPKNBATLCA CNeAyOLWMX PeKOMeHAaUUN:

BHMmaHue

MNepeg paboton c npubopom HeobxogMmmo M3yuUTb AaHHOe PyKoBOACTBO, TwaTenbHo cobnloaatb
npaBuW/a 3aLWMTbI, a TaKXKe peKomeHgauum Usrotosurens.

MpumeHeHne npubopa, HecooTBeTCTBylOWEe YKa3aHuaAm WM3rotoButensi, MoXKeT O6biTb NPUYMNHOIA
NoAOMKM Npubopa n UCTOUHUKOM cepbasHoi onacHocTn ans Monb3oBaTens.

e [lpnbopom MOryT Nonb3oBaTbCA NLA, UMEHLWME COOTBETCTBYIOWYIO KBaMbMKaLMIO U AONYCK K
AaHHbIM paboTam;

e Bo Bpems nsmepeHuii Mosb3oBaTeNb HE MOXKET UMETb HENOCPEACTBEHHOIO KOHTAKTa C OTKPbITbIMMU
YyacTAMKW, AOCTYMHbIMW AN 3a3eMieHua (Hanpumep, OTKPbITble MeTanauyeckue Tpybbl
LLeHTPa/IbHOro OTOMNAEHUA, NPOBOAHMKN 3a3eM/IeHMA U T.N.); ANA obecrneyeHma xopolluer N3onaumum
cnenyeT UCNo/b30BaTb COOTBETCTBYIOLLYIO CMieuoaekay, nepyaTku, obyBb, U30NMPYIOLLME KOBPUKM
nT. 4.

e Henb3s KacaTbCA OTKPbITbIX TOKOBEAYLUUX YAaCTEN, NOAKNIOYEHHbIX K 3/1eKTPOCETY;

e Heponyctumo npumeHeHUe:

O  M3MepuTens, NOBPEXAEHHOTO NMOSHOCTbIO UM YAaCTUYHO;
O MNpPOBOAOB C NOBPEKAEHHON U30/IALMEN;
O u3MepuTensa, MNPOJO/IKUTENbHOE BPEMA XPaHUBLUMICA B HEMpPaBWAbHbIX YCAOBUAX
(Hanpumep, B CbIPOM NOMELLEHUU);
e PeMOHT Nnpnbopa MOMKET BbINOJHATLCA NNLIb aBTOPU30BAHHbIM CEPBUCHBIM NPeanpUATUEM.

NPEAYNPEXOEHUE:
He BbINONHATL U3MepeHUA BO B3PbIBOONACHOI cpege (Hanpumep, B NPUCYTCTBUMN FOPIOYMX ra3oB, Napos,
NbiAn U T.4.). Ucnonb3oBaHMe n3amepuUTens B TaKUX YCI0OBUMAX MOXKET BbI3BaTb UCKPEHUE U B3PbIB.

BHMMaHuMe /l\.

HactoAwee wuspaenMe OTHOCUTCA K YHUBEpCaZbHbIM U3MEpPUTENIbHbIM an60paM AnAa n3mepeHua u
KOHTPOA 3N1EeKTPU4YEeCKUX se/iIM4mH (Hanpf-l)KEHMf-I, CUbl TOKa, cCONPOTUB/ZIEHUNA U MOI.I.I,HOCTM).

CumBonbl, oTobparkéHHble Ha npubope:

@ Knasuwa gna BkAOYEHUA U BbIKAKOYEHUA MUTaHKUA namepurtena.

O

N3mepuTenb 3alUULLEH ABONHOM U YCUAEHHON n3onaumen.




& Mepen paboToit ¢ npubopom HeobxoAMMO U3yunTb AaHHOe PyKoBOACTBO, TLATe/IbHO cobat0aaTh
npaBuWNa 3aluThl, a TaKKe pekomeHgauum MN3rotosutens.

MAX 760 V~ - BHMMaHMeE, MaKCMManbHOE Hanps)KeHue Ha M3MepuTenbHbiX Bxogax He 6onee 760B
nepemeHHOro Toka.

c € CepTuduKaT 6esonacHocTM EBponeiickoro ctaHaapTa.

= N3mepuTenb, npeaHasHavyeHHbIN A8 YTUAM3aUMK, cieayeTt nepeaaTb MNpoussoautento. B cayyae

CaMOCTOATE/NIbHOW YTUAM3aUUKU ee cnefyeT NPOBOAWTb B COOTBETCTBUM C AENCTBYIOWMMM NPaBOBbIMM
HOpMaMMu.

CAT IV 300V - Mapku1poBKa Ha 060pyA0BaHNM 03HAYAET, YTO OHO UCMO/IL3YETCA B CETAX HAMPAMKEHNEM A0
1000B, otHocuTcA K IV KaTeropum MOHTaXKa MU MaKCMMaJIbHOE MMMY/IbCHOE HanpsXKeHue, K BO34EeNCTBUIO
KOTOPOro A0MKHO bbITb ycTonMumnBo — 8000B.

2 MMOATIOTOBKA UBMEPHUTEJIA K PABOTE

lMocne NoKynkn nameputena cnegyeT NPoBepUTb KOMMNIEKTHOCTb COLEPHKMMOrO YNaKOBKM.
Mepen Tem Kak NPUCTYNUTb K USMEPEHNAM, HEO6XOAMMOI

O y6eﬂ,MTbCﬂ, YTO COCTOAHMNE INEMEHTOB NNTAHNA MNO3BONIAET BbIMOJ/IHATbD U3SMEPEHWNA;
O NpoBepPUTb LLENIOCTHOCTb KOPMNyCa nameputena n n3onaunum nsmeputesibHbIX NpoBoao0B.

NPEAYNPEXAEHUE:
MoaKknoueHne HECOOTBETCTBYIOWMX MU NOBPEXAEHHbLIX MPOBOAOB MOXKET NPUBECTU K NOpakeHuio
OnacHbIM TOKOM.

3 $YHKIHWOHAJIbHBIE BO3MOXHOCTH

Pa3BuTME NPOMBILLAIEHHOCTU BO BTOPOM NoJIoBUHE XX BEKA NPMBENO K NOTpebaeHnIo 601bLINX MOLLHOCTEN,
YTO B CBOIO OYepeb MPUBENO K YXYALIEHUIO KAYeCTBa 3/1IEKTPUYECKOM SHEPTUN. B cBA3K € 3TUM Obl NPUHAT
FOCT 13109-67 «Hopmbl KauecTBa 3N1EKTPUYECKOM IHEPTMNY», KOTOPLIA B NOC/AeAylowmMe roga npetepnesan
psg nsmeHeHuit u B FOCT 13109-97 BKAtoyan B cebs yrKe 11 napameTtpos. C BHegpeHMEM COBPEMEHHOro
BbICOKOTEXHONOIMMYHOrO obopynoBaHMA noTpebutenelr Habaoganocb HECOOTBETCTBME  OTAE/bHbIX
nokasaTtenen Kadects, yto B nocneactsum 2013 roay 6bin npuHAT FTOCT 54149-2010 «InekTpuyeckas
sHeprua. CoBMeCTUMOCTb TEXHUYECKUX CPeACTB 3/IeKTPOMarHMTHas. Hopmbl KayecTBa 3/1eKTpUYEcKom
SHEPrun B CUCTEMAX INIEKTPOCHAOKeHUA obLLero HasHavyeHusa.» OLHAKO He COOTBETCTBME TpeboBaHWAM
HaUMOHaNbHbIM CTaHAapTam, Takum Kak |IEC 61000-4-30:2008 (FTOCT 30804.4.30-2013), IEC 61000-4-7:2009




(FOCT 30804.4.7-2013), IEC 61000-4-15:2010 (FOCT P 51317.4.15-2012) u eBponeiickomy cTaHaapTty EN
50160:2010 npu1Beno K co3aaHuio rocygapcteeHHoro ctaHaapta FOCT 32144-2013 (seeaéH 01.07.2014r.).

AHanusaTop nNapameTpoB  KayecTBa  3JIEKTPUYECKOM 3Heprum PQM-700 - 310 nepenoBoit
BbICOKOTEXHO/IOTMYHbIN MPOAYKT, NO3BOMAKOLWMIA MNPOBOAUTb BCECTOPOHHWE M3MEPEHMUA, aHaiM3 MU
perucTpaumio napameTpPoB KayecTBa 3/eKTpuyeckoh asHeprum B cootsBetctBum ¢ [OCT 32144-2013
«IneKkTpnyeckaa sHeprna. COBMECTUMOCTb TEXHUYECKUX CPEeACTB 3N1eKTPOMarHUTHasa. Hopmbl KayecTBa
3/IEKTPUYECKOM 3HEPIMM B CUCTEMAX 3/1EKTPOCHAbKeHUs oblero HasHavyeHus». AHaNM3aTop MNOJHOCTbIO
cooTBetcTByer TOCT 30804.4.30-2013 (IEC 61000-4-30:2008) «dnekTpuyeckas sHeprusi. COBMeCTUMOCTb
TEXHUYECKUX CPEACTB 3/1EKTPOMArHUTHaA. MeTogbl M3MepeHM MNOKasaTesieil KayecTBa 3NEKTPUYECKOM
3Heprun.» KnaccaS.
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Enaemrwem

CEpHAHEIN HOMERD
OBosHaYEHMA W
s NapaMeTobl BEXOL0E

. Pastemel gna
CETEEOM MHMTaHA

Cnat gna il : |
SD-KEpTER = vl g |
Pasben USH { ' - .

Pasbemel 4na TOKOEBL
knewgd L1, L2, L3, M MamepHTenEHBIE EXO4El N0
HanpasxeH L1, L2, L3, N

AHanunsaTop KayecTBa aneKkTpuyeckon aHeprun PQM-700. O6wuii BuA,

AHanusaTtop nmeet 4 (4eTbipe) BXxoAa No HanpaxeHuo, 0603HadeHHbIx L1/A, L2/B, L3/C, N. MakcumanbHoe
3HaYeHMe HanpAXKeHUs Ha AaHHbIX BXO4ax He A0/IXKHO npeBbiwaTh £1150B (NMKoBoe 3HadyeHwue). Mpu aTom
[AHHOE 3HaYEeHMNE MOXKET ObITb U3MEHEHO, NP YC/I0BMU UCMOb30BAHUA TpaHChOpPMaTOPa HanpsaXKeHus.

Ons unamepeHMA TOKA WMCNONb3YHOTCA YeTblpe TOKOBbIX BXO4Ad, 3aKaHUMBAKOLWMXCA pPasbEéMamu gns
NOAK/NOYEHUSA TOKOU3IMEPUTESNbHbBIX Kaelwen. K HUM MOXHO NoAKNtounTb: rMbkue Knewm F-1, F-2, F-3, c
HOMWHaNbHbIM Anana3oHom go 3000A (oTnMyaloTcs TONbKO AMamMeTpom obxBaTa), EecTkue Knewm C-4
(ananasoH go 1000A nepemeHHoro Toka), C-6 (auanasoH go 10A nepemeHHoro ToKka) n C-7 (ananasoH ao
100A nepemeHHOro ToKa). TaKKe, Kak U NpU U3MEPEHUN HANPAXKEHWUs, AMana3oH NO TOKY MOMeT 6biTb
M3MEHEH C MOMOLLbIO AOMNOJHUTENbHbIX TPaHCPOPMATOPOB TOKA, HANpUMmep, Npu MNPUMEHEHUU
TpaHchopmaTopa ToKa ¢ KoapdpuumeHtom 100/1 ¢ Knewamm C-4 MOXKHO U3MepPATb TOKK 40 100KA.

Mpubop MmeeT CbEMHYIO KapTy NaMATU CTaHAAPTHOM émKocTu 2I6. [aHHble ¢ KapTbl MAaMATU MOFyT 6bITb
nepegaHbl Ha MK ¢ nomowpto USB-coeaMHEHUs UM BHELLUHErO CYMTbIBAKOLLLErO YCTpolicTBa (card reader).



MECTO MPHERYHME SHK A KPEnnEHmi
XOMYTOE ANA YCTAHOEKK Ha cTonb
WK hHKECATOROE Ha DIM-pekiky
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MECTO NPHERYHMESHMA
sAWENK Ana DIM-peliki

3agHAaa naHenb aHanmsatopa PQM-700.

Pernctprpyemble napameTpbl pasgesieHbl Ha rPynnbl, KOTOPbIE MOMHO HE3aBMCMMO OT APYrMX BK/OYATb
WM UCKAOYATb U3 PErMCTPaLLMK, YTO NO3BONAET PALMOHANLHO MCNONb30BaTb MECTO Ha KapTe namaTu. He
peructpupyemble napameTpbl HE 3aHMMalOT MecTa, TEM CaMbiM MOMKHO 3HAYMTE/NbHO MPOA/IUTL BpEems
3anucK Apyrux NnapameTpos.

AHanuzatop PQM-700 copepKUT BHYTPEHHWA 6NOK MWUTaHMA C LWWPOKUM [MAMNA30HOM BXOLHOMO
HanpsaxeHus 90..460B nepemeHHoro (yactota 40..70T4) MAM NOCTOSHHOrO TOKa, KOTOPbIA WMeeT
oTAeNbHble NPOBOAA C Pa3béMaMm TUMA «BaHaH» HA KOHLAX.

BakHO 0COBEHHOCTbIO ABNAETCA BO3MOXHOCTb PabOTbl B C/AIOMHbIX MOrOAHbIX YCNOBUAX — aHanM3aTop
MOMEeT ObITb YCTaHOBNAEH HEMNoCpPeACTBEHHO Ha CToNbax NMHMM 3nekTponepenayn. CTeneHb 3awWwmThbl
Kopnyca IP65, a AnanasoH pabounx Temnepatyp coctasnnet -20°C...+55°C.

BecnepeboitHyto paboTy npu ycnoBuu NponafaHuA HanpsXKeHUA NUTaHuA obecneymBaeT BCTPOEHHbIN
JNIUTUIN-UOHHBIN aKKYMYNATOP.

Monb3oBaTenbCKNn MHTEpPENC BKAOYAET B ceba 5 CBETOAMOA0B, a TaKKe 2 KNaBULLN.

PycudmumposaHHoe 6ecnnatHoe nporpammHoe obecnedyeHmne «SONEL ANALYSIS» no3BonseT Mcnosib3oBaTtb
BCE BO3MOKHOCTU M3MepUTeNa (HacTpoKa M aHaAn3 NoayYeHHbIX 3HaYEHU).

UHTepdelic ¢ KomnbioTepom ocyliecTBaseTca Yepe3s USB c onTUYecKol pa3BA3KoM, obecneumBatolimii
BbICOKYH CKOPOCTb Nnepeaaymn AaHHbix (40 921,6K6mT/c).

3.1 IIuTtaHMe aHa/IU3aTOPA

AHann3aTop MMeeT BCTPOEHHbIM 60K MUTaHWA C AMANAa30HOM HOMWMHA/bHBIX BXOAHbIX HaMNpsKeHWN’
90...460B nepemeHHOro UAn NOCTOAHHOIO TOKa. BAIOK NUTaHMA MMeeT oTAe bHble BXoAbl (KpacHOro ugeTa),



0603HaveHHble bykBamu P (0T aHrA. power - nuTaHue). [na 3aWmTbl UCTOYHMKA NUTAHUA OT NOBPEKAEHUIM
NPy NOMbITKE €ro MOAK/YEHUA K HANPAMKEHUID HUMXKEYKa3aHHOro Auana3oHa, OH BbIKJAKYaeTca npwu
BXOAHOM HanpsaeHun meHee 80B nepemeHHOro Toka nam 110B noCTOAHHOrO TOKa.

MpWn OTKNOYEHMM HaMNpPAXKEHUA NUTaHMA paboTa aHanM3aTopa NOALEPHKMBAETCA 33 CYET BHYTPEHHEro
akkymynaTopa. OH 3apsaraeTca, Korga Ha pasbémax 610Ka NUTaHMA NPUCYTCTBYET HAaNpPAXKeEHMeE.

OH nopaep»XMBaeT aBTOHOMHOe NUTaHWe A0 6 vacoB npu Temnepatype -20°C...+55°C. B cnyyae 6onee
ONNTENbHOIO OTCYTCTBMA HANPAXEHMA Ha BXOZe NUTaHMA, aHANM3aTop BblKAtoYaeTca. pun nocnegyrowem
NOAKMOYEHUM NUTAHUA, €C/IN PaHEee NPOAO/IKANACh PErncTpaums, aHaansaTop eé BO306HOBUT.

BHMMaHue &

Mpu nopaye nUTaHMA K 3apALHOMY YCTPOMCTBY Npubopa OT 3/eKTpPUYecKoi ceTn, Heobxoaumo
pasmeLuaTb o6opyaoBaHue Takum o6pa3om, YTo6bl He BO3HUKANO TPYAHOCTEN C €ro OTK/IKUYEHUEM.

B cnyyae pauTenbHOro XpaHeHusa, 6e3 NOAKNIOYEHMSA K WCTOYHUKY NuTaHuA (6onee 3 mecAues),
aKKyMynATopHas 6atapea NOJHOCTbIO PaspaaUTCA U HEKOTOPble AaHHble MOFYT ObiTb NOTEPAHbI: TEKyLlee
BpEeMSA, HAaCTPOMKMN M3MepuTebHbIX nporpamm, PIN-koa, naposnb 610KMPOBKKM U T.4. [ocne BO306HOBAEHUA
paboT c aHaNU3aTOpPOM, PpEKOMEHAYETCA BOCCTAHOBUTb HACTPOMKM, ncnonbaya MO «SONEL ANALYSIS».

BHMMaHue &

3ameHa aKKymynatopa A01XKHa NPOU3BOAUTLCA TOJIbKO B aBTOPU3UPOBAHHOM CEPBUCHOM LieHTpe.

3.2 CreneHb 3alMTHI U YCJI0BUA IKCIIyaTal U

AHanuszatop PQM-700 npepgHasHadeH gna paboTbl B C/AOXKHbLIX NOrOAHbIX YCNOBMAX - OH MOMXET 6biTb
YCTQHOB/IEH HEMOCPeACTBEHHO Ha OMopax /MHWM 3neKTponepesaun. [aa MOHTaXKka MCMnosb3yroTcA ABa
pPeEMHA C 3aCTéXKamu M ABa NAACTUKOBbLIX KpenaeHusa. KpenneHua NPUBMHUMBAIOTCA K 3a4HEN CTeHKe
Kopnyca. YCTaHOBKa peMHel OCyLLLEeCTBAAETCA COFNacHO PUCYHKY.

Hperll'IEHMFl N peMHUN ONA MOHTaXa aHa/iM3aTopa.

AHanusaTtop obecneumBaeT repMeTUYHOCTb Knacca IP65, a guanasoH paboumnx Temnepatyp -20...+55°C.
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BHumaHue &

bOna toro, urobbl obecneunTb AEKNAPUPOBAHHYIO repmMeTUYHOCTb Knacca IP65, Heobxogumo cTporo
cobnoaatb cnegyrowme npasuna:

¢ [10/13KHbl 6bITb NJIOTHO 3aKPbITbI KPbILWKK pa3bemos USB u SIM-kapTbl;

® Hencnonb3syemble pa3bEMmbl TOKOBbIX KJeLeit J0/MKHbI 6bITb 3aKPbITbl CUIMKOHOBLIMM 3arayLIKamMu.

Mpu TemnepaTtype OKpyrawLlen cpeabl HUKe oTmeTkM 0°C BKItoYaeTcAa 0b60rpeB yCcTponcTBa BHYTPEHHUM
HarpeBaTesieM, 3aJa4yell KOTOpPOro ABAAETCS MNoAAep’KaHMEe MOJIOKUTENbHOM TemnepaTypbl aHanM3aTopa
npu oTpuULaTeIbHON TeMMNepaType OKPYKatoLen cpeapl.

HarpeBatenb nuTaetcA OT BCTPOEHHOIO WMCTOYHMKA MUTAaHUA MNEpPemMeHHOro TOKa, a ero MOLLHOCTb
orpaHuyeHa, npumepHo, 8 10BT.

MN3-3a ocobeHHOCTEN BCTPOEHHOrO JINTUN-UOHHOTO aKKyYMy/sTopa ero 3apsgKka 3abJsiokupyeTtcsa, Koraa
TemnepaTtypa akKymynaTopa Haxoautcs BHe guanasoHa 0°C...45°C (ctaTtyc 3apagku B nporpamme «SONEL
ANALYSIS» nsmeHMTCA Ha «3apsaKa NPUOCTaHOBAEHA»).

3.3 MonTax Ha DIN-peiiky

B Habope nocTaBnseTca KpenieHue ANa YCTaHOBKM aHanM3aTopa Ha cTaHaapTHyio DIN-peiky. 3alwénky
HY>KHO MPUKPENUTb K 3aAHel CTeHKe aHann3atopa C NOMOLLbIO MpuaaraemblXx BUHTOB. AN HagEXHOCTM
MOHTa’Ka B KOMMJIEKT TaKKe BXOAAT CreumasnbHble KPtoUuKK, KoTopble GuKcnpytoT DIN-peliky.

(o [ [H{[IB b [

3afHAA CTEHKa aHaM3aTopa C aNeMeHTaMu A7 MOHTaXa Ha DIN-peiky.
3.3.1 HopmaJibHble YCI0BHS OKpY2Kalollei cpeabl

e Pabouyasa Temnepatypa oT -20° o 55°C;

e TemnepaTypa xpaHeHua oT -30°C go +60°C;
e Ha BbicoTax ao 2000m;

e BnaxHoctb oT 10 g0 90%.
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3.4 H3mMmepsieMble mapamMeTphbl

M3mepaemble napameTpbl:

e HanpsaxeHne RMS ¢asza-HenTpans (L-N), dpasa-¢dasza (L-L) B guanasoHe go 690B (£1150B nmKosoro
3HayeHus);

e Tok RMS B gmanasoHe go 3000A (10KA NMKOBOro 3Ha4yeHMA) NPU UCNONb30BAHMUU TMOKUX KneLlen
(F-1, F-2, F-3), oo 1000A (3600A nMKOBOro 3Ha4YeHMs) Npu Ucnonb3oBaHun Knewen C-4 unun C-5, go
10A (36A nMKOBOro 3Ha4YeHus) Npu MCnonb3oBaHUK Kneuwen C-6, oo 100A nepemeHHOro Toka npu
ncnosb3oBaHUK Kneuwen C-7;

o  Ko3dPUUMEHT NUKOBbIX 3HAYEHMIN CU/bl TOKA W HANPSXKEHUS;

e YactoTa cetn B gnanasoHe 40-700y;

e  AKTMBHAA, peaKkTMBHasA, NOJHAA MOLLHOCTb U SHEPTUA, MOLLHOCTb HEJIMHEMHbIX UCKAXKEHWI;

e [apMOHMYECKME COCTaBAAIOLWME HAaNPAXKEHNIM 1 Tokos (a0 40-i);

o  Ko3dPUumeHT HennHeHbIX nckaxkeHnit THDe n THDgr TOKa M HanpsrKeHUs;

e  AKTMBHAA U PeaKTMBHAA MOLLHOCTb FAPMOHNYECKMX COCTABAAIOLMX;

e Yron $a3oBOro caBura Mexay HanpsaKeHMem n TOKOM;

e  Ko3adPpUuMeHT MOLLHOCTU cose, tgy;

e [lnnTenbHas M KpaTKOBpeMeHHan Ao3a pankepa Ps 1 Py

BbibpaHHble napameTpbl ABAAOTCA 0606WEHHbIMK  (YyCpeAHEHHBLIMKW) MO BPEMEHM, Onpeaensemblie
No/b30BaTe/IEM W MOTYT BbITb COXPaHEHb! Ha KapTe NaMATU. Kpome cpeaHero 3Ha4eHMsA MOXKHO 3anucbiBaTb
MUHMUMa/IbHbIE Y MAaKCMMa/ibHble 3HaYeHUA Ha NPOTAXEHUM MHTEPBANa yCPeaHEHMSA, a TaKKe MIHOBEHHble

3Ha4YeHUA.

Bo3morkHocTn O no3BOAAKT HAaCTPOUTb aHaAnM3aTop B COOTBETCTBMM C aencteytowmm FOCT 32144-2013
«InekTpmnyeckana sHeprua. COBMECTUMOCTb TEXHUYECKUX CPenCTB 3N1eKTPOMarHUTHaA. Hopmbl KavecTsa
3/IEKTPUYECKOM 3HEePrMM B CMUCTEMAX INEKTPOCHAOKEHUA 0O6LLEero HasHaYeHMA», a TaK¥Ke aBTOMATUYECKM
chopmumpoBaTb NPOTOKON (OTYET) HA OCHOBAHWWM 3aPErMCTPUPOBAHHBLIX MNapameTpoB. HacTpoika
napameTpoOB PErucTpaLmm MOXKHO TaKXKe OCYLEeCTBUTb B PYYHOM PerKMMe, CaMOCTOATe/IbHO YyKa3as Bce
HeobxoaMMmble NapameTpbl, AOMYCKU, HOMUHANbI.

KTPEYroNbHUK»
Tun cetn 1-¢dasHas 2-x ¢pasHasA «3Be3ga» c N
«3Be3na» 6e3 N
MapameTp
L1 | N [L1|LL2|N|X2[L1|L2|L3| N |X|L12 | L23 |L31| X
[Jencreyollee
U ° ° ° ° ° ° ° ° ° ° ° °
HanNpAXKeHue
[MocToAHHaA
Ubc COCTaBAAOLLAA ° ° ° ° ° ° ° ° ° ° ° °
HanpAXKeHus
[Jencreyoliee
| ° ° ° ° ° ° ° ° ° ° ° °
3HaYeHue ToKa
[MlocToAHHaA
lpc ° ° ° ° ° ° ° ° ° ° ° °
COCTaBAAOLW,AA TOKA
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f YactoTa
KoadpounupeHt
CFU MUKOBbIX 3HAYEHW
HanpAXeHns
KoadpounupeHt
CF 1 MUKOBbIX 3HAYEHW
TOKa
P AKTUBHAA MOLLHOCTb °
PeaktnBHas W
Qi, Qs .
MOLLHOCTb
MoLHocTb
D, Sn
NCKaXKeHnA
S lMonHasa MmoLWHOCTb °
KoadpounupeHt
PF °
MOLLLHOCTH
KocuHyc yrna casura
Cos @
das
TaHreHc yrna casura
tgo oll)
das
KoaddnumeHt
rapMOHMYECKNX
THDu .
NCKaXKeHUN
HanpAXeHns
KoadpounumeHt
THDI rapMOHUYECKUX
WCKaXXeHWUM ToKa
AKTMBHaA aHeprua
Eps, Ep. | (noTpebnsaemas u °
oTAaBaemas)
PeakTnsHasA sHeprua
Eai+, Eqa- (1)
(noTpebnseman u .
EQB+, EQB_
oTAaBaemas)
Es MonHaa saHeprua °
Uni... AMNANTYAbI FAPMOHUK
Unao HanpAXeHuA
AmMnanTygbl
Ihi..lhao
rapMOHMK TOKa
CummeTpuryHbIe
Acm-
COCTaB/IAOLWME U
MeTpuA °
Ui K03 dUUMEHT
’ HeCUMMeTPUM
Ps, P | [o3a ¢paunkepa
MpumeyaHums:
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e L1,12,13(L12,L23,L31)—o0bo3HaueHue dpa3sbl;
e N - 03HayaeT u3MepeHMe Mo KaHaay Toka Iy B 3aBUCMMOCTM OT TUNA NapameTpa;
e X —0O3HayaeT 3HayYeHne 4NN LesIoN CUCTEMDI;

(- g 3-x NPOBOAHbIX CETAX, B KAYECTBE CYMMapHOW PeaKTUBHOM MOLLIHOCTM PacCUMTbIBAETCA HeaKTUBHaA

mouHocTs N = +/§Z — P2

rOCT 30804.4.30-2013 (IEC 61000-4-30:2008) «IneKTpUYeCKas sHeprus.
CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3/IEKTPOMArHMTHaa. Metoabl U3MepeHui

NoKasaTe/ieil KayecTBa 3/1eKTpUYEecKol aHeprmum.» Knacc S:

Obveantenne e (OCHOBHOE BpeMA M3MePEeHUA 3HaYEHNI NapaMeTpPOoB (HanpaXKeHue, ToK,

USMEPEHNN Mo rapMOHMKK, acUMMeTpus) — 3To 10-nepuoaHbI MHTEPBaAN 1A ceTel

WHTEpBaZam BPEMEHN anekTponutaHma 50y n 12-nepmnoaHbin ans cetei 60IL;
e WHTepBan 3 cekyHapl (150 neprMoaos Ans HOMMHaAbHOM YacToTbl 50y 1 180
nepunoaos ana 60ru);

e WHTtepsan 10 muHyT.

FOCT 30804.4.30-2013 (IEC 61000-4-30:2008) «dneKTpuUyeckas sHeprus.

CoBMeCTMMOCTb TEXHUYECKUX CPEACTB 3/IeKTPOMarHMTHaa. Metoabl usmepeHui

MorpewHocTb X043 nokasaTenen KayecTBa 3NeKTpuyeckoi sHeprumn.» Knacc S:

BPEMEHM YacoB e BcTpoeHHble Yacbl peanbHOro BpeMeHM HacTPamMBaloTCA NPOrpammol
«SONEL ANALYSIS», oTcyTcTBYEeT CMHXpOHM3auma BpemeHn no GPS n paauo;

e TouHOCTb u4acos - He 6onee +0,3¢c/aeHb.

BbinonHeHbl TpeboBaHua FOCT 30804.4.30-2013 (IEC 61000-4-30:2008)

4 «IneKkTpuyeckas sHeprmsa. COBMECTUMOCTb TEXHUUYECKUX CPeaCTB
actota

3/IeKTPOMarHuTHasa. MeTtoabl M3MmepeHuit NoKasaTesiell KauecTBa 3/1eKTPUYecKom

3HEPrMun.» Knacc S, Ansa meToaa v NorpeLHoCTU U3MepPeHUs.

BbinosiHeHbl TpeboBaHusa FOCT 30804.4.30-2013 (IEC 61000-4-30:2008)
3HayeHne HanpsaXKeHnsa | «dnekTpuyeckan aHeprus. COBMECTUMOCTb TEXHUYECKUX CpeacTB

nUTaHUA 3N1eKTpoMarHuTHasa. MeToabl M3MepeHUit NoKasaTesiei KauecTBa 31EKTPUYECKOI
3HEepruMun.» Knacc'S, AN metoaa M NorpeLHoOCTU U3MEPEHUS.

MeTopa n3mepeHus 1 NorpeLHoOCTb cooTBeTCTBYEeT TpebosaHmuam FOCT P
KonebaHus HanpsxeHusa | 51317.4.15-2012 (M3K 61000-4-15:2010) "CoBMECTUMOCTb TEXHNUYECKMX
(dnukep) CPeAcTB 3/1eKTpoMarHuTHas. damkepmeTp. PyHKUMOHANbHbIE U
KOHCTPYKTUBHbIE TpeboBaHMA."

BbinonHeHbl TpebosaHna FOCT 30804.4.30-2013 (IEC 61000-4-30:2008)

MpoBanbl, NpepbiBaHUA
«InekTpnyeckan aHeprma. COBMECTUMOCTb TEXHUYECKUX CPEACTB

1 NepeHanpasKeHna . . .
3N1eKTPOMarHuTHas. MeToabl M3MepeHUit NoKasaTesieil KavecTBa 31EeKTPUYECKOi

nUTaHuA
9Hepruu.» Knacc S, ona metoga v NOrpeLHoCTY N3MepeHNs.
BbinosHeHbl TpeboBaHusa FTOCT 30804.4.30-2013 (IEC 61000-4-30:2008)
AcummeTpusa «3nekTpuyeckan aHeprmna. COBMeCTUMOCTb TEXHUYECKUX CPEACTB
HaNpAXeHUA NUTaHUA 3NeKTpoOMarHuTHaa. MeTtoapl U3MepeHMii NOKA3aTeleil KayecTsa 31EKTPUYECKON
3HEepPrMn.» Knacc S, gna metoga v NOrpeLHoCTU N3MEPEHUS.
[apMOHUKHK MeTopa v norpeLwHocTb u3mepeHusa B cootsetctamm ¢ FTOCT 30804.4.7-2013 (IEC
HanpAXKeHWA 1 ToKa 61000-4-7:2009) «CoBMECTMMOCTb TEXHUYECKUX CPeACTB 3/1eKTPOMarHUTHas.
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Obuiee pyKoBOACTBO NO CPEACTBAM U3MEPEHMI N U3MEPEHUAM FAPMOHMUK U
MHTEPrapMOHMK A/1A CUCTEM 3/IEKTPOCHABKEHNA U MOAKNIOYAEMbBIX K HAM
TEXHUYECKUX CPEaCTB.»

4 JKCIVIYATALUA IPUBOPA

4.1 BxII0OYeHUe Uu3MepuUuTea

AHANM3aTOP BKAKOYAETCA HaXKAaTUEM KaBMLLK @. 3aropaetcs 3eneHbln ceeTtoamon ON. 3atem
aHanM3aTop BbINOMHAET CAaMOTECTUPOBAHME M B CAyyae OOHApY)KEHUA BHYTPEHHUX OLWNBOK
3aropaetca ceetoanon ERROR, uemy conyTcTByeT AAUTENbHbIA 3BYKOBOM CUrHan (3 cekyHapl) —
dYHKUMA n3MmepeHua 6aokupyeTca. Mocne camoTecTMPOBAHUA aHANM3ATOP HAYMHAET MPOBEPKY
NPaBUALHOCTU NOAKNOYEHUS U €C/IU aHA/IM3ATOP OOHAPYKUT OWNBKY, TO Kaxable 0,5ceKk. HauMHaeT
muratb ceetognon ERROR, B 3TOM c/ly4ae MOXKHO Ha4yaTb PerncTpaumio Haxkas L T )

Ecnm BO Bpema TecTa aHaM3aTop OOHAPYKUT CAULLKOM BbICOKOE HaMPAXKEHWE HA U3MEPUTENbHbIX
pasbeémax WA CAULWIKOM BOosblIOK TOK, TO Kaxgable 0,5cek. 6byaetr muratb ceetoamon ERROR u
CNblLWEH ABYXTOHA/IbHbIN 3BYKOBOM CUTHA.

Ecnv nocne BKAOYEHMA aHaNM3aTop OOHAPYMKUT 3aNO/IHEHHYKO NaMATb, 3aropaeTcs CBeToaMon,
MEM - namepeHuna 610KNPYLOTCA, PabOTAaET TONIbKO PEKUM YTEHUA TEKYLLMX AAHHbIX.

Ecnv nocne BKAOYEHMA aHANM3aTOp He OOHapy)KMUT KapTy nNamaTu Man  OBHapyKuT ee
nospexxaeHue, 3aropatotca ceetogmoabl ERROR 1 MEM, nsmepeHuns 61oKkupyroTcs.

Ecnn Tect nopaxnouveHMAa nNpoweén ycnewHo, To nocne HaaTns CED aHanusaTop 3anycKaeTt
perncrpaumio B COOTBETCTBMU C 3aNporpaMmmmnpoBaHHbIM pexkumom Ha MMK.

BbIK/IlOYEHME aHanM3aTopa NPOU3BOAMUTCA YAEPKaHMEM KAaBuLIK @D 5 revenne 2ceK., ecnun He
BK/ItOYEeHa 6N1OKMPOBKaA KaaBUaTypbl UM NPOLLECC pPerncTpaumu.

4.2 Cunaxponusanus c IIK

Mpw BKAOYEHUN aHANN3ATOPA KNaBULLEN «© nopt USB 6yseT NOCTOAHHO aKTUBEH.

B pexume uyTeHuA TeKylwMx pAaHHblX, B nporpamme «SONEL ANALYSIS» Ha MK obHoBneHue AaHHbIX

NPOUCXOAUNT Yalle, YemM Kaxgble lcek.

Bo Bpema perncrpaumm Bo3MOXHaA nepegaya AaHHbIX, yXKe COXPaHEHHbIX B NamATb. [aHHble CHUTbIBAKOTCA

[0 MOMeHTa UX Havana nepeaayn Ha lK.

Bo Bpems pernctpaumm BOSMOXKEH MPOCMOTP NapameTpoB ceTu Ha MMK:

MrHoOBeHHble 3HaYeHUA TOKa, HAaNPSAXKEHUS, BCEX MOLLHOCTEN, CyMMapHbIe 3HaYeHua ana 3-x ¢as;
apmoHuku n THD;

AcummeTpuio;

BeKTOpHble guarpammbl 418 HaNPAXKEHUM U TOKOB;

Ocumunnorpammbl TOKa U Hanpsi*KeHUa oTobpaskaemMbl B peXKMMe peasibHOro BPEMEHMU;
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Bo Bpems coeamHenms ¢ MK knasnwa €D 6nokupyetcs, HO ecam aHanmsaTop paboTaeT ¢ BKKOYEHHBIM
pexXnmom 6/JI0KMPOBKM KNaBmaTypbl (Hanpumep, BO BPEMA PErvcTpauuu), To 3ab/J0KMpPOBaHA TaKkKe M

KnaBulla @

[ns Toro 4tobbl COEAMHUTLCA C aHanM3aTopom Heobxoaumo BeecTn ero PIN-koa. Koa no ymonyaHuio aTto
000. PIN-Koa MmO*KHO nameHuTb ¢ nomoubto MO «SONEL ANALYSIS».

Tpu nonbITKM BBOAA HenpasuabHoro PIN-Koaa 6/10KMpyoT nepeaady AaHHbix Ha 10 MMHYT. TosibKO nocne
3TOro BpemeHu byaeT BO3MOXKHa NOBTOPHAA MNOMbITKa BBECTU KOA,

Ecan B TeyeHue 5 MUHYT nocsie nogkatoyeHus K MK He npoucxoamT HUKAKoro obmeHa AaHHbIMU MexXay
QHANM3aTOPOM M KOMMbLIOTEPOM, AHANM3ATOP BLIXOAUT M3 pexumma nepenadn LaHHbIX M 3aBepluaer
nogKayeHme.

BHMMaHue &

YpaepKaHue B TeueHUe 5 CeKyHpa, Knasuu st P © Bo3Bpauw,aet PIN-Kog no ymonuanuio (000).
Ecnn BKAoveHa 6/710KMPOBKA KAaBMATypbl BO BpemMs pPeructpauuu, To OHa umeeT 6onee BbICOKUMA
npuopuTeT (CHavyana HyXKHO pa36i10KMpoOBaTb KAaBuLK, YTobbl 06HYAUTL PIN-KoA).

USB — ABnAeTcA NOCTOAHHO AEMCTBYOWMM MHTEPdENCOM M HE MMEET BO3MOXKHOCTM CBOErO OTK/HOYEHMA.
Ona Toro ytobbl COEAMHUTLCA C aHAIM3AaTOPOM, HEOHXOANMMO coeanHUTL ero Kabenem USB ¢ KomnbioTepom
(pasbém USB HaxoguTcA Ha /IeBOM CTEHKe aHa/iM3aTopa M 3alMLLEH YNAOTHUTENbHOM 3arnywkoi). Ha
KOMNbloTEpPe HEOHXOAMMO NpPeABapPUTENbHO YCTAaHOBUTL NporpammHoe obecnedeHne «SONEL ANALYSIS»
BMeCTe C gpaliBepamu.

CKOpOCTb nepeaayn AaHHbIX coctasnaer 921,6k6ut/cek.

4.3 H3MepeHMe
4.3.1 Haya/io M 0OCTaHOBKa perucrpayuy

Bo3MoOXKHbI TpK cnocoba 3anycka perncTpauum:

e HenocpeacTBEHHbIA 3aNyCK — BPYYHYLO NOCAE HaxaTua knasuwn €D nocne npeaBapuTeibHOM
HACTPOMKM aHanm3aTopa ¢ nomoupto MK, 3aropaetca ceetoanos LOGG;

e (CornacHo pacnucaHuto, ycTaHoBiaeHHomy B nporpamme [1K, B aTom cayyae nakatve €D e
HauMHaeT perucTpaumio (aHanusaTop oOXupaer bauKallero BPEMEHW W3  YCTaHOBJIEHHOTO
pacnucaHus U cam ctaptyeT) — ceetoauos LOGG muraet Kaxkayto 1ceKk. B peumme OKugaHus, a
nocne 3anycka roput NOCTOAHHO;

e [loporoBoe 3HauyeHMe - MPU COBEPLUEHUU KaKoro-nMbo cobbiTus, 3a4aHHOIO B KOHUrypauuwy,
Haxatne €D nepekatoYaeT aHaNM3aTop B HOPMAaibHbIA PEeXUM M3MEPEHUN, TEM He MEHee,
3anucb ¢ainoB (COBCTBEHHO perucTpauma) HauyMHAEeTCa TONIbKO Mocne obHapy)KeHuA nepBoro
cobbiTna. Ceetoamon LOGG muraet ¢ MHTEPBasioM B 1CeK. B perKMMe OXKUOAHWUS, a Noc/e 3anycKka
rOpUT NOCTOAHHO.
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PEI'MCTpaLI,VIFI adaHaNn3aTopa MOXKeET 6bITb 3anyLweHa cobbiTvem no TOKY WAN HaMNpPAXEeHWU, KOTOopble

3agatotca B nporpamme «SONEL ANALYSIS».

OKoHYaHue perncrTpaumm:

L PEI'MCTpaLI,VIﬂ 3aKaH4YMBAETCA aBTOMATUYECKU B peXMMme pacnncaHumA (ecnm YCTaHOB/NEHO BpemMA

OKOHYaHWA), B OCTa/ibHbIX C/ly4asax OHa NPOJO/IXKAETCA A0 OCTaHOBKM MOJib3oBaTenem (Knasullei

@D v va YPOBHE NPUIOXKEHUS);
e Perucrpaums 3akaHYMBaeTCA aBTOMaTUYECKM NPU 3aM0JHEHUMN BCEW KAapTbl NaMATH;

e [locne oKOH4YaHMA perncrpauun, echm an6op HE HaxoaAuTCA B cnAWEeM peXUMeE, raCHET CBETOAMNO,

LOGG 1 aHanM3aTop *KAET KOMaHAbl onepaTopa;

e Ecims npouecce perncrtpauunm n nocne eé 3aBepuweHna ceeTtoanoabl HE TOPAT, a HaXKaTue noboi

KNaBWLLIK BbI3blBaeT MHAMKaUMIO cBeToanoaa ON.

4.3.2 OpUeHTHMPOBOYHOE BpeMs perucrpanuu

MaKcumanbHoe BpemMs perucTpauum 3aBUCUT OT MHOTUX GaKTOPOB, TaKMUX KaK: 0OBEM KapTbl NamaATH, Bpems

yCpeaHeHus, TUM CEeTH, KOIMYECTBO PErMCTPUPYEMbIX NapameTpOoB, 3anucb OCLM/IOrPaMm M 0BHapyKeHue

CobbITUI, U camn AONYyCKM cobbITUA. HeKkoTopble BbibpaHHble KOHOUIypauun npueeseHbl B Tabauue. B

nocneaHen KOJIOHKe YyKa3aHo Npubin3uTesibHOEe Bpemsa perucrpauum Aas KapTbl namatv obbémom 2Ib.

MNMoKasaHHble NpUMepbl KOHPUTrypaUnit NpeanoanaratoT BKAKYEHHOE N3MEPEHUE TOKa Iy.

MpnbansnTenbHOE BPpEMA PErNCTPaLLNKM AS1A HECKOJIbKMX MPUMEPOB KOHOUIypauum

Tun MNpunbnunsntensHoe
Tun cetn Ocumnnorpammbl
KoHbUrypauun/ Mepuog Ocumnnorpammol BpeMsA perncrpaumm
(v3mepeHne CobbiTnA . no nepuogy .
perucTpupyembie ycpeaHeHua cobbITHI npv oTBeAEHHOM
TOKOB) ycpeaHeHus
napamertpbl mecte 26
Mo rOCT 3-x ¢pasHasn ¢ (1000 .
10 MUHYT . ¢ (1000 cobbiTuin) 60 net
30804.4.30-2013 3Be3ga cobbiTnin)
Mo npodunio
3-x dpasHan o
«TOKU U 1 cekyHpa 270 gHen
3Be3ga
HanpaXxeHna»
Mo npodunio
3-x pasHas
«MoLwHoCTN K 1 cekyHpa 23 gHA
3Be3ga
rapMOHUKM»
Mo npodunto
pod 3-x ¢asHas ¢ (1000 .
«MouwHocTu n 1 cekyHaa . ¢ (1000 cobbiTuin) 22,5 pHa
3Be3ga cobbiTunin)
rapMOHUKM»
BkntoyeHbl Bce
3-x pasHas
BO3MOMHble 10 MmuHyT 4 ropa
3Be3a
napametpbl
BkntoyeHbl Bce
3-x pasHas .
BO3MOMKHble 10 cekyHp, 25 gHen
3Be3a
napametpbl
BkntoueHbl Bce
BO3MOMHble 10 cekyHp, 1-¢pazHan 64 gHA
napametpbl
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BkntoueHbl Bce (1000
[ ]

BO3MOMKHbIe 10 ceKyHp, 1-¢asHan . * (1000 cobbiTnif) o 22 pHA
cobbiTunin)

napameTpsl

4.4 DBJOKHPOBKA KJIaBHUII

B npunoxkeHnm «SONEL ANALYSIS» ecTb BO3MOKHOCTb HAacCTPOMKKN NapameTpos 6J10KMPOBKKU KAasuL nocsie
Ha4yana perncTpauun. ITo AenaeTca ANA 3almTbl aHaAM3aTopa OT OCTAHOBKW perncTpaLmm noCTOPOHHUMMU
nvuamu. Y1obbl pa3bnokMpoBaTb KNaBuULIK, HEOHXOAMMO BbINOHUTL CNeAyIOLME AENCTBUA:

e Tpwu pasa noapag HaxaTb Knasmmy@ ¢ nHTepsasnom ot 0,5cek. go 1cek.;
e 3aTem HaXaTb Knasmmy@ B TeyeHue 0,5ceK. — 1cek.;

Ha)kaTue KnaBuLL COMPOBOKAAETCA 3BYKOBbIM CUTHa/IOM, Aake ANA HeaKTUBHbIX K1aBWLL, a MOc/ae Bcew
nocneaoBaTebHOCTU AeNCTBMIM Npubop n3gaeT ABOMHOM 3BYKOBOM CUTrHa.

4.5 Pexum oxugaHus («COALMA» PeXUM)

Mporpamma «SONEL ANALYSIS» AaéT BO3MOMKHOCTb BKAKOUYUTb pPeXMM OXunaaHma. Yepes 10 ceKyHg, nocne
Hayasa perncTpaumm aHanmM3aTop racuT ceetogmoapl. C 3T0ro MOMEHTa BO3MOXKHbI BapUaHTbI:

e HenocpeacTBEHHbIA 3anyCcK — NOCAE aKTMBAUMM pexuma, Kaxkgble 10 ceKyHO MUraeT CBETOAMOL
LOGG, CMIHaM3UPYIOLWNIM O perncTpaumnu;

e  3anyck no noporoBomy cobbITUIO — NOC/IE aKTUBALMKN pexMma, cBeTogmoa LOGG muraeT Kaxable 30
CEKYHA, B peXKMme OXWMAaHMA, B MOMEHT Hadana perncrpaummn ceetogmoq LOGG HaumHaeT muratb
yepes Kaxkable 10 cekyHa;

e 3anycK COrnacHoO pacnucaHuio — Nocsie akTuBauum pexmma, csetogmos LOGG muraet Kaxkablie 30
CEKYHZ, B pexXnme OXUAaHUA, B MOMEHT Hayana pernctpaummn csetoamos LOGG HaumMHaeT muratb
yepes Kaxkgble 10 cekyHA,;

B fonosHeHWe K yKa3aHHbIM Bblle CAy4Yaam:

e Ecnu MNonb3oBaTtesb cam NPepbIBAET PErnCTPaLmio HaxkaTuem €, & pannom cnydyae cBeToanoabl
BK/IKOYAIOTCA, €C/IM TO/IbKO PErnMcTpauma He HaYHETCA 3aHOBO;

e Ecnn aHanM3aTop CaMOCTOATE/IbHO 3aKOHYMA PErucTpaumio, NOTOMY YTO 3aKOHYMIOCb MECTO Ha
KapTe NamATK WM 3aBEPLLEHO PacnNUCaHWUE, TO CBETOAMOAbI OCTAOTCA MOralleHbl.

HakaTue ntoboi KnaBumiumM (KpaTKOBPEMEHHO) Bbi3blBaeT cBeveHue ceetoamnoma ON (M, BO3MOXKHO, ApYrux,
Hanpumep, MEM B 3aBUCMMOCTM OT COCTOAHMA) U aKTUBALMKN AaHHOM GYHKLMM, €C/IM OHa AOCTyMHa.

4.6 DYHKUMA aBTOMATHYECKOI'0 BBIK/IIYEHUS

Ecnv aHanusatop pabotaer He meHee 30 MMHYT OT aKKyMy/ATOpa (OTCYTCTBYeT ceTeBOe MWUTaHWE) U He
HaXoAMTCA B PeXMme Perncrpaumm Uan HeT akTUBHOTO COeAMHEHUA C KOMMbIOTEPOM, OH aBTOMAaTUYECKM
OTK/IOYAETCA ANA NPeAoTBPaLLEeHNA Pa3psaaa akKymyaaTopa.

18




ABTOMaTUYeCKOe BbIK/IIOYEHNE aHaNM3aTopa BO3HWMKAET TaK¥Ke B CNyyae MOJSIHOro paspAga akKymynatopa.
Takomy aBapuMHOMY OTKIKOYEHWIO MpeaLecTByeT cBedeHne amopa BATT B TeueHue 5 cekyHA, M OHO
NPOM3BOAMTCA HE33aBUCMMO OT pPEXMMA, B KOTOPOM HaxoguTCA aHanus3atop. B cayyae akTMBHOWM
perucrpauum, oHa npepbiBaeTca. [py NOAKAIOYEHUN HAMPAXKEHUA NUTAHWA aHanmM3aTopa, perucrpauus
BO306HOBANAETCA.

5 IMMOAK/IIOYEHUE AHAJIN3ATOPA

AHa/IM3aTOP MOMKHO NOAKNOUYUTL K CeAYIOWMM TUNam CeTu:
e OpHodasHas ABYyXNpoBOAHas;
e PacuwennéHHan ¢asa (gByxdasHas) (c pasgenbHoit 06MOTKM TpaHchopmaTtopa, aHra. split phase);
e TpéxdasHasa yeTblpéxnpoBogHan («3Be3na);
o TpéxdasHana TpéxnpoBogHas («3Be3ha» C U30MPOBAHHOMN HENTPANbIO);
o TpéxdasHaa TPEXNPoBOAHAA (KTPEYroNIbHUKY);

B TPEXNPOBOAHbIX CUCTEMAX BO3MOMKEH 3aMep TOKOB MeToAO0M ApPOHa, C MUCMOJb30BaHMEM TOJIbKO ABYX
Knewein, N3mepatoLLMX INHERHbIe TOKM |11 1 |13, 3HaueHue e ToKa |1, BbIYMCNAETCA COorNacHo 3aBUCMMOCTH:

Iy =—11— 13

3Ty METOAMKY MOMKHO MCMO/Ib30BaTb B C/Iy4ae CUCTEMbI TUMNA KTPEYFOJIbHUK» U «3Be34a» C U30/IMPOBAHHOM
HelTpanblo.

BHumaHue

Ona pabotbl B cuctemax 3/1eKTPOCHA6XKeHNA ¢ M30/IMPOBaHHOW HEUTpPasibio, HE06X0AMMO NOAKAUYUTD
sxoa N no HanpsaxeHuo K Knemme/wwuHe L3 uccnepgyemoit cetn. B Takux cuctemax He Tpebyertca
noAaKAouaTb BXog L3 aHanusatopa K aNeKTPUUYecKou ceTu.

B ceTAX C HeMTpanbHbIM MPOBOAHMKOM MOMKHO BK/IIOUMTb M3MEPEHME TOKa B 3TOM MPOBOAHMKE Moc/e
NOAKOUYEHNA AONOAHUTENbHBIX Kaewei no BXoAy In. OTO M3MepeHue BbIMOSHAETCA MOCAe BKAHOYEHUA B
KOH}UrypaLmm mecrta M3mepeHns onumumn «MamepeHne B nposoaHnke N».

BHumaHue &

ONna npaBUNAbHOrO BbIYUC/EHMA MNOJIHOM MOLLHOCTU S., a TaKXKe KoadpduumeHta mowHoctu PF B
TpéxdasHoii 4-Xx npoBOAHON ceTu 06A3aTeNIbHO U3MepeHUEe TOKa B HEMTpPaZibHOM NPOBOAHUKE. B Takom
cnyyae HeobxogmMmo Bcerga BKAOYaTh onuuio «M3mepeHne B npoBogHuKe N» M noaknwuutb 4
U3MepPUTE/IbHBIX KNeLyen.

B cnyyae cuctem ¢ AoCTynHbIMKU NpoBoAHMKaMmun PE n N (3a3emnstowmii 1 HelTpanbHbI) BO3MOXHO TaKKe
nsmepeHue HanpaxeHua PE-N. C 3Toli uenblo HeobxoauMmo npoBoAHWK PE noaknwountb K BXoAay
HanpsaxeHus PE aHanusaTopa. [Lono/HUTEeNIbHO B KOHOUIYpaLMM TOYKN U3MEPEHMA HYXKHO BblOpaTb ONLMIo
«Hanpsa»keHune PE-N».

Heobxoammo obpaTnTb BHMMaHMe Ha $asMpoBKYy Kneller (rMBKMx u obbiuHbix). Knewm Heobxoaumo Tak
YCTaHOBWUTb, YTOBbI CTpesika, HaxoAALLAAcA Ha Knewax, CoBMagana C HanpaBaeHWem ToKa. lposepuTtb
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NnpaBu1IbHOCTb YCTAHOBKU I-(J'IeLLI,eﬁ MOXHO NyTeémM UaMepeHUnA aAKTUBHOM MOLWHOCTHN — B 6ONbLINHCTBE TUMOB
NACCUBHbIX NPUEMHMKOB, aKTUBHAA MOLLHOCTb MmeeT NONIOXKUTENbHbIN 3HAK.

Cxembl NOAKNOYEHUA aHANU3ATOpPa K VICCﬂe,CI,VEMOVI CeTn B 3aBUCUMOCTU OT ee Tuna.

greneeees 7 . . '/:“\.

" - &% |

: : Pl \;__5;

: A\

: PE 4

TpaHchopmaTop : MprEmHIE
¢ JLONONHMTENEHD

000 9006

Brxogbl 0o HaNpakeHuo Bxogel no Toky

Cxema nogkaoyeHuns — ogHodasHas ceTb.

5 L1 “
: H )
: Ny
: L2 .
o i
\PE ks .| _:PE
H ooy :
MprHEmHIE

ThaHChopMaTOR %@ﬂ @@@@ ﬂ:lunnnHMTEanD

Bxoael No Hanp AxeHWn Bxogel no Toky

Cxema NogKNtoYeHus — ceTb € pacwennéHHon ¢asoli (asyxdasHas).

gronTInT e fL1 " )\ i i
: h = :
Ly L2 1 u 'ﬁl ,
.: H }j‘y '\-__y E
5 L3 A :
: —— ) ;
. B "'\ = i '
: ‘N - ¥ :
: ¥ n . !
: 'I\ i‘“; ¢ TpeenHmk |
: : | : : :
@@@@ DanonHKWTENEHD

TpaHChOopMaTop | ﬁ ?

Bixofkbl 0o Hanp akeHdn Bxofkl 0o Toky

Cxema nogknoueHnsa — TpéxdasHana ceTb «3Be3a» C HeMTPasibHbIM NPOBOAOM.
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Bxogbl 00 HEMpakeHD  Bxogel N0 Toky
Cxema nogkaoueHnsa — TpéxdasHan ceTb «38e34a» C U30/IMPOBAHHON HENTpabio.

ThaHchophaTOoR MPuEnHK

DononHKUTENEHD

Bxogel no HenpaxeHwo  Brogel no Toky

Cxema nogkatoueHus — TpéxdasHan ceTb «TPEYrosIbHUKY.

L1
‘L2
L3
TpaHchopmaTop
,D,IIII'IEIJ'IHMTEJ'I;:HD

B0kl N0 HENPAXEHUD  Bxogkl o Toky

Cxema nogkatoUeHus — TpéxdasHasa CeTb «TPEYro/ibHUK» (M3MepeHne ToKa MeTogoM ApoHa).
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. Toarcpopwarop | : | T
000 (ove
DononHKWTENEHD

Brxofkbl 00 HaNpSkeHWD  Bxogkl Ao Toky

Cxema nogkaoueHmns — TpéxdasHan ceTb «3Be34a» C M30IMPOBAHHON HENTPaNbIO (M3MepeHme ToKa
meToaom ApoHa)

L1 .
[(are”
L2 -
[
L3 YR -.”{ﬁ -
Ir ) o=
n, .
!- . —¢®®é ! @@@
-+

Bxogkbl N0 HaNpAkeHWn  Bxogkl 0o Toky

Cxema noaKNtOYEeHUA — CeTb C n3mepuTenbHbiMU Tpchd)opmaTopaMM

6 PACYETHBIE ®OPMY.IbI

6.1 PacyétHble GpopMyJibl AJiS1 pa3/IMYHBIX BUJ0B CETH

OaHodasHan ceTb

MNapameTp MeTog pacyéTa

Ha3saHue O6o3HavyeHne | EanHuupl ®opmyna

Jencreyouee

3HayYeHMe HanpaxkeHma Ua B
(True RMS) roe Ui ouepeaHon oTcHET HanpsaxKeHua Uay;

M=2560 gna cetn 50ly;

M=3072 ana cetn 60I'y,
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M
1
Uspc = Mz U;
i=1

Budeanu

NMocToAHHaA
cocrasnaroLan Unoc B rae U ouepeHol OTCUET HanpaxeHua Uay;
HanpaxeHua M=2560 ans cetv 50w
M=3072 pna cetn 60Iy,
4YMCNO Lenbix nepnoaos HanpaxeHua Ua,
noacYmTaHHbIX 3a 10 cekyHAHbIM MHTEPBAA NO
YacToTa f My
BPEMEHW YacoB, pa3aeNieHHOMY Ha obLiee Bpems
NONHbIX NepUoa0B.
o IA -
Jencreyowee
3Ha4YeHue ToKa Ia A
(True RMS) roe li ouepegHOM OTCUET TOKaA la;
M=2560 ans cetn 50ly;
M=3072 ana cetn 60l'y,
M
1
Iapc ::X?:E:Ii
MNocTtoAHHanA | A =1
coCTaBAAOWas TOKa ADC rae li ouepeaHoON OTCUET TOKaA la;
M=2560 ana cetn 50ly;
M=3072 ana cetn 60l'y,
M
1
X
i=1
AKTMBHaA MOLLHOCTb p BT roe U; ouepeaHol oTcHET HanpaxeHua Uan, |i
oyepeaHOMN OTCUYET TOKA la;
M=2560 ana cetn 50ly;
M=3072 ana cetn 60ly,
50
Qp = Z Uplp sinpp,
PeaKTneBHaa moLHOCTb h=1
Budeanu Qs Bap rae Un - h-a rapmoHuka HanpaxeHus Ua, Ih- h-1
rapMoHMKa TOKa la, a @n - h-i yron mexagy
rapmoHukamm Uy u |,
Q:=U;1; sincp1
PeaKTneBHaa moLHOCTb
. roe U; - ocHOBHas cocTasastowas (nepsas
OCHOBHOW
. Q; Bap rapmoHuKa) Hanps»eHua Uan , l1- ocHOBHasn
COCTaBAAOLLEN
. COCTaBAAOLWLAA TOKA la, @ 1 - Yron mexay
(nepBoit rapmoHMKK)
OCHOBHbIMM cocTasaAowmmm Uan |i.
MonHaA MOLHOCTb S BA S = Unarms larms
MonHaA MOLWHOCTb s BA S W
UCKaXKeHWA N N — (Uah)
MOLHOCTb UCKarXKeHUA
Ds Bap Dp = |S?—P?2—Q}
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P

PF =—
KoadduumeHt PF S
MOLLHOCTM ecnn PF>0, Harpy3Ka ABnAeTcA reHepaTopom;
ecnn PF<0, Harpy3Ka ABAaeTca NpueMHUKOM.
cos ¢ = DPF = cos(qui — @i1)
rae @ui - abcoNtoTHbIN Yrol OCHOBHOIMA
KoadduumeHnt casura cos ¢ .
o DPF - cocrasnaowern HanpaxeHna Uan
as . . .
@1 - aBCONMOTHBIN YroN OCHOBHOM COCTaBAAOLLLEMN
TOKa la.
TaHreHc ¢ tg ¢ - tgp = %
P
MeTopa, rapmoHuYecknx noarpynn, no
FapMOHWKN TOKa U Unx
BA rOCT 30804.4.7-2013 (IEC 61000-4-7:2009),
Hanpa*KeHuA Inx
X - (psaa rapmoHumk) = 1..50.
KoaddnumeHt
rapMOHMYECKNX 40 172
h=2"h
NCKaXKEHWIt THDUy = X 100%, rpe
THDUF - 1
HanpsaXKeHus Un - h-a rapmoHuKka HanpsaxeHua Uan, a Uz -
OTHOCUTENbHO OCHOBHaA cocTaBaAoWana HanpaxeHna Uan.
OCHOBHOW rapMOHMUKHM
KoadpounumeHt
rapMOHMYECKNX
o / 40 772
NCKaXKeHUN Y2, Uf
HanpsaKeHus THDUR - THDUp = ——x 100%
ARMS
OTHOCUTENBHO
roe Un - h-1 rapmoHuMKa HanpsaxeHna Ua.n.
CpeAHEeKBaAPaTUYHOIO
3HaYeHus
KoadopuuueHt
b Iz, 12
rapMOHMYECKMX =
P € THDI;, = X —— x 100%
MCKAXKeHUM ToKa THDI - I
OTHOCUTENbHO rae In - h-a rapmoHKMKa ToKa la, l1- ocHoBHan
OCHOBHOM rapMOHWKHU COCTaBAAOLAA TOKA |a.
KoadpounumeHt
rapMOHMYECKNX
apmoHuyec Zﬁo ] Iﬁ
WCKaXeHNM TOoKa \/ =
THDIg - THDIp = —x 100%
OTHOCUTENbHO ARMS
cpeaHeKkBagpaTtuYyHoro rae |y - h-a rapMOHWMKa TOKa la.
3HaYeHusA
KoadduumeHT nnkosoi CFU max|U;|
amnanTyabl " Uspus
HanpAXeHnA CFU - roe senmumHa max| Ui/ BbipaskaeT Hambosiblwee U3

(nuk-dakToOp
Hanps»KeHus)

abCoNOTHBIX 3HAYEHUN OTCYETOB HanpsaKeHua Uan
i =2560 ana cetn 50Iy;
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i=3072 pna cetn 60ly,

KoaddnumneHT nuKosoli

max|I;|

CFI =
Isrms

roe BeanymHa max/li Bbipaxkaet Hambonbluee 13

aMNANUTYAbl TOKa (NUK- CFI - o
b ) abCONOTHBIX 3HAYEHWIA OTCHETOB TOKA la;
aKTOp TOKa
KTOP TOK i =2560 ana cetn 50ly;
i =3072 pna cetn 60y,
KpaTkoBpemeHHas p PaccYnTbIBAETCA B COOTBETCTBUM C
no3a ¢pankepa * FOCT P 51317.4.15-2012 (M3K 61000-4-15:2010).
OnvtenbHasa gosa p
dnnkepa *
rae Psi — ouepegHasn i-ana KpaTKoBpeMeHHan Ao3a
dnnkepa.
m
Bpe = ) Py(DT()
i=1
. P(i) pnia P(i) >0
P, (i) = { .
0 pmaP()<o0
m
Ep_ = Z P ()T @)
AKTMBHanA sHeprus i=1
(notpebnaemas u Epy, Ep. BTy P_(i) = {IP(i)I aa P(i) < 0
oTAaBaemas) - 0 g P(i) =0
rae i-oTo oyepeiHOM HOMep OKHa uamepeHus 10/12
nepuoaos,
P(i) npeacraBnseT 3HaYeHUe aKTUBHOM MoLLLHOCTHK P,
PacCYUTaHHOM B i-M MHTEPBAse USMEPEHUA,
T(i) npeacTaBnseT 4NANTENbHOCTD i-ro MHTEpBana
M3MepeHMA B Yacax.
m
Egps = ) Qpe()T(D)
i=1
. _ (Qp() anaQp(d) >0
Qp+ () = :
0 maQg(i)<0
m
PeaKkTuBHan aHeprus Egp- = Z Qp-(OT®)
Budeanu =1 .
Eq., Ea- Bap-y QD] mna Qp(i) <0

(noTpebnsemas u
oTaaBaemasn)

QB_O)Z{ 0 Jisa Qg(i) =0
roe i-aTo ouepenHoOl Homep nepuosa UsmepeHus
10/12 nepuoaos,

QB (i) npeacTaBnaeT 3HayeHUe peakTUBHOM
MoOLLHOCTM Budeanu QB, paccunTaHHOM B i-m
nepuoae nsmepeHus,

T(i) npeacTaBnaeT AANTENLHOCTD i-ro Nnepuoaa
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n3mepeHna B 4acax.

PeakTneHaA sHeprua

Egrr = ) Q1 (OT()

=1
~ _ (Q1() pnaQq(i) >0
Q0+ (D) = { (; JUIA Qi(i) <0

Egr- = ) 01 ()T()
i=1

OCHOBHOI1 C. )
. £ E 0 (i):{|Q1(l)|ﬂﬂﬂ Q) <0
cocTasnsloLei a1+ Ear- Bap-y 1- 0 s Q.(1) =0
(notpebnaemas n rAe i-5To ouepeHON HOMep Neproaa U3MepeHuUn
oTAasaemas) 10/12 nepuopos,
Q1 (i) npeactaBnseT 3Ha4YeHNE OCHOBHOWM
cOCTaBAALLel peakTUBHOI MolHocTH Q1,
PaCCYUTAHHOI B i-M Nepuoae UsmepeHus,
T(i) npeacTaBnAeT ANNTENBHOCTb i-r0 Nepuoaa
“3MepeHUA B Yacax.
m
Bs = ) SOT()
i=1
rAe i-5T0 oYepeAHO HOMep Neproa M3MepeHus
MonHas aHeprus Es BA-Y 10/12 nepuozios,

S(i) npeacTaBnseT 3HaYeHME NOJHON MOLLHOCTK S,
paccuuTaHHOM B i-M Nepuoae MsmepeHus,
T(i) npeacTaBnaeT AANTENLHOCTD i-ro Nnepuoaa
M3MepeHua B Yacax.

[ByxdasHas ceTb

(He nepeyucneHHble NapamemMpsl PAccHUMbIBAOMCA KAK 048 00HOogpa3Hol cemu)

MNapameTtp MeToa pacyéTta
HasBaHue O6o03HayeHne | EanHULpbI
O6ulas akTMBHaA
Prtot BT Ptot = Pa + Ps
MOLLIHOCTb
Ob6uan peakTuBHas
Qstot Bap Qstot = Qpa + Qas
MOLLHOCTb Budeanu
Ob6uan peakTuBHas
MOLLIHOCTb OCHOBHO/ Qutot Bap Qutot = Q1a + Qus
cocTasnsouwein
Obuwasn nonHas
Stot BA Stot = Sa + Ss
MOLLIHOCTb
0O6uwan nonHas
Shitot BA Sntot = Sna + Sns
MOLLIHOCTb UCKaKeHus
O61wWaa MOLLHOCTb
Dgtot Bap Dstot = Dga + Dss

MCKaxkeHns Budeanu
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O6wuit KoadduumeHT P
L, dduy, PFeo; _ PF,,, = tot
MOLLHOCTU Seor
061wt KoapPuLmeHT COS Pror . 1
casura das DPFio; COS Pror = tot =3 (cos @, + cos@p)
O6wWwmii TaHreHc @ tgPror - tgp = Qutot
Ptot

O6uan akTUBHas

3Heprus Ep+tot = Epsa + Eps
Ep+itot, Ep-tor BTy
(noTpebnaemas u Ep-tot = Ep-a + Eps
oTaaBaemas)
O6wan peakTnBHasA
sHeprusa Budeanu Eqg+ tot = Eq+a + EQB+B
Eqa+tot, Eqs-tot Bap-y
(noTpebnsemas un Eas-tot = Eqp-a + Eqp-5
oTaaBaemas)
Obuwan peakTnBHas
3Heprusa oCHOBHOW
o Eqi+tor = Eqiea+ Eqis
cocTaBnsoLLen Equetot, EQu- tot Bap-y Qi+to a1+ Q1+
Eoi-tot = Eqi-a+ Eqis
(notpebn. un
oTaaBaemas)
Obuwasn nonHas
Es tot BA-y Estor = Esa+ Esp
sHeprua
TpéxdaszHana ceTb «3Be3aa» c N
(He nepeyucneHHble napamempsl PaccHUumMel8arOMcA Kak 0418 oOHogazHol cemu)
MNapameTp MeTog pacyéTta
HasBaHue O6o03HayeHne | EanHULpbI
O6ulas akTMBHa“A
Piot Bt Ptot = Pa + Pg+ Pc
MOLLHOCTb
O6uan peakTuBHas
Qstot Bap Qstot = Qa + Qes + Qsc
MoLLHOCTb Budeanu
Q1+= 3U1+ 11+$in @1, rae
N
06Lan peakTMBHasA Ui npamas cCMMMeTPUYHan COCTaBAAIOLLANA
. HanpsXeHna (OCHOBHOW coCTaBAAOLLLEN),
MOLLHOCTb COF1IaCHO Qi Bap .
[1* NnpAMan cMMMeTpUYHAn COCTaBAAOLLAA TOKa
IEEE 1459 o o
(ocHoOBHOI cocTaBnstoLeit),
@1" yron mexay coctasnsaowmmm Urn |17,
Se=3U.l., rne
Ue
2 2 2 2 2 2
SbdeKTUBHAA NONHasA S aA _ 3(Ua + Up® + Uc?) + Upg™ + Upc® + Ugy
MOLLHOCTb ¢ 18
SR S N o
€ 3
dddeKTMBHanA nosaHasA 3 2
Sen BA Sen = |Se” + So1”, A€ Se1=3Ueilex

MOLWHOCTb UCKaXKXeHUNA
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Uel

2
3(UA12 +Upy® + Uc12) + Uy + Upcr® + Ucaq
18

L. = I + Ip® + Ici” + Iyy
el — 3

O6uan MOLLHOCTb

Dstot Bap Dgtot = Dpa + Dps+ Dpc
MCKaxeHna Budeanu
O6wmin KoapdrumneHT Piot
PFiot - PFeor = ——
MOLLHOCTH .
O6wmin KoapodmuneHT DPE 1
COS Prot tot - cos = DPF,,; = =(cos cos cos
casura das Pro 0 Prot tot =3 (cos @, + cospg + cospc)
o Q1tot
O6wWwwii TaHreHc @ tgProt - tgPior =
Prot
O6uwas akTnBHaA
SHeprua £ £ Br Epitot = Epsat Epsig+ Epic
P+tot, P-tot
(noTpebnsemas un ol =re Ep.tot = Ep.a + Epg + Epc
oTaaBaemas)
O6Lwan peaKTUBHan
3Heprusa Budeanu Eqp+tor = Eqaa+ Eqs+s+ Eqpic
Eaqg+tot, Eas-tot Bap-4
(noTpebnsemas u Eqp-tot = Eqs-a+ Eqss+ Eqsc
oTaaBaemas)
O6Lan peakTuBHan
3HeprMa OCHOBHOM
o Eqi+tor = Equra+ Eqis + Eqisc
cocTasnAtoLLeit Equioy, Eqrwor | Bapd Qirtor ~ FABAT DQIE T -l
Eqai-tot = Eqi-at Ea18+ Eqic
(noTpebnsemas u
oTaaBaemas)
m
Eseor = ) S.()T(0)
i=1
rae i-aTo oyepenHoO Homep OKHa nsmepeHma 10/12
O6uwasn nonHas A pea P P /
Es tot BA-Y nepuoaos,
SHepruA Se(i) npeactaBnaeT 3HauyeHMe 3GPEKTUBHOI NONHOIM
MOLLHOCTM Se, pacCUMTaHHOM B i-M OKHE U3MEpPEHUS,
T(i) npeacTaBnseT ANUTENLHOCTD i-rO OKHa
N3MepeHua B Yacax.
[JerictBytoliee _ 1
. Qo—g(l_fA1+QB1+QC1)
3HayeHue HyneBow
N Uo = mag (Uo)
CUMMETPUYHOM Uo B
. rae Uai, Usi, Uci BEKTOPbI OCHOBHbIX COCTAB/IAOLLMX
cocTasnAroLen dasHbIx HanpsaxeHuit Ua, Ug, Uc, a onepaTop mag
HanpAxeHuA (Up) 0bo3HauaeT moayib BEKTOPA.
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JevictBytoliee
3HaYeHMe NPAMONn

1 2
Us =3 (Un + alp + a*Ucy)
Ui =mag (U1)
rae Uai, Usi, Uci BEKTOPbI OCHOBHbIX COCTABAAOLLMNX

CUMMETPUYHOWN u B N
P 3 ! dasHbIx HanpsaxeHuit Ua, Ug, Uc, a onepatop mag (Uz)
cocTaBnsoLLein 1120° 1
obo3HavaeT moay/b BekTopa, a = le’ =—5+
HanpsaXKeHun
V3, i240° 1 3.,
Vg2 =1ei240° = _1_10
2 2 2
1 2
Uy =3 (Uns + @*Ups + allzy)
[eiicTBytoLee U2 =mag (Uz)
3HauYeHWe 0bpaTHOA raoe Uai, Usi, Uci BEKTOPbI OCHOBHbIX COCTaB/AIOLNX
CUMMETPUUHOIA Us B dasHbix HanpsaxKeHuit Ua, U, Uc, a onepatop mag
o (U,) obo3HauaeT moay/b BEKTOPaA,
cocTaBnsoLLei
_q,j120° _ _ 1 V3.
HanpaKeHus a=1le =—s+
2 2
- 1 3
a? =1e/240° = 2 _ 22
2 2
KoadpounumeHt
HecMmmeTpum Uy
. Uo % Uy =—-100%
Hanpsa)XeHUs HyneBow U,
nocnenoBaTeIbHOCTH
KoaddnumeHt
HecMmmeTpum U,
. uz % u, =—-100%
HanpsaxeHua obpaTHO Ui
nocsienoBaTe/IbHOCTH
1
Iy = §(1A1 + I +£c1)
HyneBas
lo = mag (lo)
CUMMETpPUYHan lo A
rae lai, g1, Ic1 BEKTOPbI OCHOBHbIX COCTABAAKOLLLNX
coCTaBaAtoLaA TOKaA ToKOB ba3 I, Is, Ic, onepatop mag (lo) 0603HauaeT
MOAY b BEKTOPA.
1 2
[eiicteyloulee L= §(ZA1 +alp; + alsy)
3HaYeHune NpAmoi I A l1=mag (1)
CUMMETPUYHOM ! rae lai, Isi, lc1 BEKTOPbI OCHOBHbIX COCTaBAOLLINX
cocTaBAAtoLLel TOKa TOKOB a3 Iy, I, Ic, onepaTop mag (/1) o603HauaeT
MoOAyNb BEKTOPA.
1 2
[leiictBytolee L= 3 (Ls1 + a2lg; + algy)
3Ha4YeHue obpaTHOM I A I>=mag (1)
CUMMETPUYHOI 2 roe las, Isi, Ic1 BEKTOPbI OCHOBHbIX COCTaBAAOLLMX
cocTasnstoLLed TOKOB ¢a3 Ia, Is, Ic, onepaTop mag (/2) o6o3HavaeT
MOJAyNb BEKTOPA.
KoaddunumeHnt
HECMMMETPUM TOKa ) ) Iy
. io % ip =—-100%
HynesoW I
nocnenoBaTelbHOCTH
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KoadpounumeHt
HECMMMETPUN TOKA

. . 2

o i2 % i, =—-100%
obpaTHOW L
nocnefoBaTenbHOCTH

TpéxdasHas ceTb «3B€34a» C U30/IMPOBAHHON HENTPANbIO

(mapamempebi: delicmsyroujue 3Ha4eHUA HarMpPAXEeHUA U MOKd, MOCMOAHHbIE COCMABAAUUE HANPAXEHUU U
MoKos, KoaghpuyueHmsi THD u K, cummempuyHble cocmasnasowjue U KoagpuyueHms! acummempuu, 003bl

huKepa paccyumel8aromMcsa Makice, Kak u 0458 00HOMA3HOU cemu, mosbKo 8Mecmo hasHbIX HanpameHul
ucnone3yemcs AuHeliHble HANPAXeHUs)

MapameTp MeToa pacyéTta
Ha3BaHue Ob6o03HayeHue EanHuubI
NnHenHoe
UCA B UCA == (UAB+ UBC)
HanpAa*keHue Uca

Tok |2

(M3mepuTenbHble l, A l2==(l1+13)

cxembl ApoHa)

Y M
Pior = i Z Uiaclia + Z Uiclis
i=1 i=1

Uiac ouepegHomn oTcHéT HanpaxeHma Ua.c Uisc;
MOLLHOCTb Prot Br oyepeHOM OTCHET HanpsaxeHma Usc
lin ouepeHOM OTCUHET TOKA la;
lis 0o4EepPEAHON OTCUYET TOKA lg;
M=2048 ana cetn 50y, n 60Iy,

O6ulas akTMBHaA

Se=3Uc e, roe

Ung® + Upc® + Uca®

O6wasn nonHas U, =
MOLLIHOCTb Se BA 9
A s
¢ 3
O6uwan peakTneHasn
Mol HocTb (Budeanu Qstot Bap 0=N= \/ﬁ
v IEEE 1459)
O6Las MOLLHOCTb
UcKaeHusa Budeanu Decor Bap Dstot=0

Sen = 1’562 + 5e12, rae Ser = 3Uei le1

_ \]UABlz + Upci” + Ucar”
Uer =

dddeKTMBHanA nosHasA

MOLLHOCTb Sen BA 9
NCKaKeHus
I + 11 +1ci”
Iel = 3
O6wuit KoadpdpnumneHT Peot
PFuot - PFypr = ——
MOLLHOCTU
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AKTUBHasA sHeprma
(noTpebnaemas un Ep-+tot, Ep-tot

oTAaBaemas)

m
Epitor = Z Priot(DT (D)

i=1
P, or (D) = {Ptot(i) AN Proe (i) > 0
+tot 0 st P (1) <0

Ep_tor = Z P_ioe (DT (D)

i=1

P_ios(i) = {lPtot(i)l AJIA Ptot(l:) <0

0 Asist Peor (1) = 0

rae i-3To oyepeaHoON HoMep OKHa usmepenus 10/12
nepuoaos,

Ptot (i) npeacTaBnaeT 3HauyeHuMe 0bLel aKTUBHOM
mouiHocTu Ptot, paccumTaHHOM B i-M OKHe
nU3mepeHus,

T(i) npeacTaBAfeT ANUTENbHOCTb i-r0 OKHa
N3MepeHua B Yacax.

BT

O6uwasn nonHas

EStot
Heprua

Estor = ) S.()T(0)
i=1

rae i-3To ovyepeaHon Homep OKHa usmepenmns 10/12
nepuoaos,

Se(i) npeacrasnseTt 3HaYeHMe 06 LIl NONHOM
MOLLHOCTM Se, pacCYMTAHHOM B i-M OKHE U3MepeHus,
T(i) npeacTaBAfeT ANUTENbHOCTb i-r0 OKHa
M3MepeHus B Yacax.

BA-y

6.2 MeToabl ycpeJHEeHHs NapaMeTpOB

MeToabl ycpeaHeHusa napameTpos

MapameTp

MeToa ycpeaHeHus

[Jencreytoliee HanpsaxXeHne

RMS (cpegHekBaapaTuyHoe)

MocToAHHOE HanpAXkeHue

cpepHee apudmeTUYECKOE

YactoTa

cpepHee apupmeTuyeckoe

KoadPpuumeHT nMKoBoro sHauyeHmn
(nuk-dakTop) U, |

cpepHee apudmeTUYECKoe

CummeTpuryHble coctasaatowme U, |

RMS (cpegHekBaapaTuyHoe)

KoadpomumneHT HecummeTpum U, |

PacCynUTbIBAOTCA U3 CpeaHUX 3HaYeHUN CUMMETPUYHbIX
CcoCTasaAaoWnNxX

[JelicTBylollee 3HaYeHMe ToKa

RMS (cpegHekBaapaTUUHOE)

AKTUBHAA, peaKTMBHAA, NO/IHAA MOLLHOCTb U
MOLWHOCTb UCKaXKEeHUA

cpeaHee apndmeTnyecKoe

KoadpoumumneHT mowHoctm PF

paccynTbiBaeTCA U3 CpeaHEro 3Ha4eHnA MOLWHOCTU

CosQ cpepHee apudmeTnyeckoe

tgo paccyMTbIBAETCA U3 CPeAHEro 3HaYeHMs MOLLHOCTU

THD U. | paccuMTbIBAlOT, KaK OTHOLWEHWe cpefaHero 3HavyeHua RMS
’

BbICLUMX FAPMOHMK K CpegHemy 3HayeHuto RMS ocHOBHoOW
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coctasnsiowern (ana THDg) wmamM oTHOWweHWe cpeaHero
3HayeHnA RMS BbICWIMX rapMOHUK K cpeaHemy 3HayYyeHuto
addeKkTMBHOro HanpsaxeHua (ana THDg)

AmMnNAnTYAbl rapMOHUK U, | RMS (cpegHekBaapaTMyHoe)

Yrabl mexay rapMoHWKaMU HanpsKeHui u

TOKOB

cpepHee apudmeTnyecKoe

AKTUBHaA n PeaKTUBHaA MOLHOCTb
rapMOHUK

cpepHee apudmeTnyecKoe

7 TEXHHUYECKHUE XAPAKTEPUCTHUKH

TexHunyeckune XapPaKTeEPUCTUKN MOTYT 6bITb U3MEHEHbI U3roToBuTENEM be3 AONO/THUTENIbHOIO YBEAOMNEHUA.

YKasaHHble 3HA4YeHMs MOrpelwHocTel NPUMEHUMbI TOAbKO K PQM-700 6e3 [0MOAHUTENbHbIX

TPaHCPOPMAaTOPOB M TOKOM3MEPUTESIbHBIX K/IELLEi.

CokpaleHua:

10.

11.
12.
13.
14.
15.

16.
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Urms — W3MepeHHOe 3Ha4yeHWe  Hanps)KeHUss MNOCTOSSHHOTO W MepemMeHHOro  TOKa
(cpepHeKkBagpaTUUHOE 3HaUYEHME);

lrms - U3MEPEHHOE 3HayeHMe CWJbl MOCTOAHHOTO W MepemMeHHOro ToKa (cpeaHeKkBaapaTuyHoe
3HauyeHue);

Unom — HOMWHaNbHOE 3HayeHWe HanpsaXKeHUs, YCTaHOBNEHHOe B aHanu3aTope. BO3MOMKHbI
YCTaHOBKM HanpsaxeHuit n3 rpynnsli: 110/190 B, 115/200 B, 220/380 B, 230/400 B, 240/415 B,
400/690 B (pasHoe/nnHeiHoe). MNpn Mcnonb3oBaHUKM TpaHCHOPMATOPOB, B aHAIM3aTOPE BO3MOMKHA
YyCTaHOBKa HOMWHA/IbHOTO HaNPAXeHMA (HanpPAXKEeHUA BTOPUYHOM 0OMOTKM);

lhom — HOMWHaNbHOE 3Ha4yeHMe npefena [AManasoHa W3MepPeHWA AN TOKOBbIX Pa3bEéMOB
aHanmsartopa (Knewen);

K - KoadpPuumeHT macwTabHoro Npeobpas3oBaHMUA BXOAHbIX 4/19 TOKOBbIX pa3bEMOB aHaM3aTopa;

h — nopAAKoBbI HOMEP FAPMOHWKHK;

Ui, nh UM3M — WK3MEpeHHOe 3HayeHue CpeaHEeKBaApPaTMYECKOrOo 3HaAYyeHUs TrapMOHUYECKUX
COCTaBAAOLWMX HANPAKEHUS;

ly, h M3M — W3MEPEHHOE 3HayeHWe CPeaHEeKBaAPaTUYECKOro 3HaAYeHMA FaPMOHMYECKUX
COCTaB/IAIOLWMX CU/bI TOKa;

THDy n3m — nsmepeHHoe 3HaYeHMe CYMMapHOro KoadduuMeHTa rapMOHUYECKMX COCTaBAAMOLLMX
HanpAKeHus;

THD, uam - namepeHHoe 3HaYeHWe CYMMAPHOro KoddpduuMeHTa rapMOHUYECKUX COCTaBAIOLLMX
CWUNbI TOKa;

P(Ep)v3m - M3MepeHHOe 3HaYeHME aKTUBHOM MOLLHOCTM (aKTUBHOM 3Heprum);

Q(Eq)u3m - U3MepeHHOoe 3HaYeHNe PeaKTMBHOM MOLLHOCTY (PeaKTUBHOM 3Hepruu);

S(Es)u3m - n3amepeHHoe 3HaYeHMe NOIHOW MOLLHOCTU (NONHOM 3HEepPrun);

Pst M3M - U3MepeHHOe 3HaYeHMe KPaTKOBPeMeHHO A03bl GNKepa;

Pt U3M - U3MepeHHOEe 3HaYeHne 4nTeNbHOW A03bl GANKepPa;

6U — OTHOCUTE/IbHAA NOTrpeLwHOCTb U3MepPEHNA HaNPAXKEHWNA;




17. 51 — OTHOCUTE/IbHAA NOTrpeLwHOCTb NU3amMmepeHnA CUbl TOKA;

18. 5p — AoNno/sIHNTEeNbHAA OTHOCUTE/NIbHAA NOrpewHOCTb, CBA3aHHAA C USMepeHUeEM yrna casura (ba3b|

meXxay HanpaxeHnem m TOKom

Lina cos b #0, 5, =100-(1—

s sin#0, 5, =100-(1—

cos((p+A(p)) [%]

cos @

Sin(‘P_A‘P)) [%]

sin @

O rae@—yroncgsura ¢a3 mexXay HanpAaXeHnem m TOKOM;

o Ag - abconoTHAA NOrPeLHOCTb U3MEPEHUSA YIa caBura ¢as MexKay HanpaKeHUem U TOKOM.

7.1 Bxoabl

Bxoapl no HanpAxXeHuno

Yucno exonos

4 (L1, L2, L3, N — 3 nsmeputenbHbIx KaHana)
rabBaHUYECKU He U30/IMPOBAHHbIE

MaKkcmanbHOe BXogHoe HanpaxeHue 760B gvs
lMnKoBOe 3HaYeHne BXOAHOro HanpsaXKeHun 11508
(6e3 cpeskn)
JnanasoH namepeHma NOCTOAHHOIO

+1150B
HanpAXeHuA
AHanoroBsas nosoca nponyckaHua (— 345B) >12KlL,

TpaHcdopmaTopbl

no peweHnto Noab3oBaTenA

MNonHoe BxogHOE conpoTUBJIEHME
n3mepuTesibHbIX BXO408B

14MOm

KoapoduumneHT ocnabnenna cuHdasHoro
curHana (aHrn. CMRR)

>7046 (50u)

ToKoBble BXOAbl

Yumcno Bxonos

4 (3 dasbl + HelTpab) rafibBaHNYECKM HE U30/IMPOBAHHbIE

HomuHanbHOE BXOAHOE HanpsKeHne

1B rws

NMnKoBoe 3HaYeHMe BXOAHOIo HanpAXKeHnsA

3,6B

AHanorosas nosioca nponyckaHusa (— 346)

>12Kly,

MNonHoe BxoA4HOE conpoTUB/IeHME

KaHan KecTkmnx knewen: 100k0Om
KaHan rubkux knewei: 12,4k0m

[Ounana3oH nsmepeHusa (6es

r'bkune knewwm F-1/F-2/F-3: 1..3000A (10000A nukosoe
3HaueHue)
Knewwm C-4, C-5 - 1...1000A (3600 A nukoBOe 3Ha4YeHUe)

TpaHcpopmaTopoB) .
Kneuwm kéctkme C-6 - 0,01...10A (36A nuKoBoe 3HauyeHue)
Kneuwm kéctkune C-7 - 0...100A (360A nnKoBoe 3HauyeHue)
TpaHcdopmaTopbl Nno peLLeHno NoNb30BaTeNA

KoaddunumneHnt ocnabnenuns cmHdasHoro
curHana (aHrn. CMRR)

60456 (50Tw)
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7.2 JMcKpeTHU3anMA U Yachkl peasibHOro Bpemenu RTC

AncKkpeTnsauma n Yacbl peanbHoro spemeHu RTC

ALLN (aHanoroso-undpoBoit
npeobpasoBaTesb)

16-6UTHbIN

YacrtoTa ANCKpPEeTU3aunm

12,8kly, ana 50y n 15,36kMy, ana 60Ny,
OpHOBpeMeHHan AMCKPEeTM3aLmMa No BCEM KaHaNam

KosunyecTtBo OTcYeTOB 32 Nepuos, 256
CuHxponusauma GAMY (aHra. PLL) 40...70ly,
OnopHbIN KaHan ana cuctembl PAMNY L1

Yacbl peanbHOro BpemeHu

+ 3,5ppm/°C makc. (okono £ 9 cek./mecau)
B AManasoHe Temnepatyp -20°C...+55°C

7.3 H3MepsieMble NapamMeTpbl - TOYHOCTH, pa3pelieHUs U Juana3oHbl

7.3.1 YcioBus Ajad NOBEepPKHA

HOpMaI'IbeIe ycnosuAa gnAa noBepku

TemnepaTtypa oKpyKawLen cpeabl 23°C=*2°C

OTHOCUTEeNbHaA BNAXKHOCTb

40...60%

ACMMMETpMﬂ HanpAaxeHuA

<£0,1% gnsa KoadpuumMeHTa HeCMMMETPUM No obpaTHOM
nocnefoBaTeNbHOCTU (OTHOCKTCA TONbKO K TpexdasHbIM ceTam)

BHelwHee marHuTHoe none

< 40A/m (nocrosHHoe)

< 3A/m (nepemeHHoe) ana yactoTbl 50/600L,

[MocToAHHaA cocTaBnAOWan
HanpAXeHnAa U ToKa

HyneBas

dopma curHana

CMHYCOMAa}'IbeIﬁ

YactoTa

500y, +£0,2% namn 60ly, £0,2%

7.3.2 HanpskeHue

Hanpsa»keHune JnanasoH n ycnosusa PaspelieHue OCHOBHasA NOrpeLwwHoCcTb
Urws (nepemeHHoe 1 20% Unom £ Ugms £ 120% Unom 0,01% Unon £0.5% Unon
NoCTOosAHHOE) Ana Unom = 100B
1...10
Muk-dakTop (1...1,65 pna HanpsaxkeHus 690B) 0,01 5%
AnAa Ugms 2 10% Unom
7.3.3 Tok
Tok [OwnanasoH u ycnosus ‘ PaspelieHue ‘ OcHOBHas NorpeLHoCTb

Irms (MepemMeHHbIN K

BxoOHol kaHan 6e3 Kneuwjeli

0...1B (0..3,6B,.p) | 0,01%lom | £1% lom

NOCTOSAHHbIN)

Knewu 2ubkue F-1/F-2/F-3
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JononHumensHasa no2pewHocmMs

0...3000A 0,01% loon +1%
(10 000A,-p) ’ (£2% c yueTom AONONHUTENBHOM
MOrPEeLHOCTM OT NOOXKEHMA)
Knewu C-4
JononHumensHaA nozpewHocMeo
0,1...10A: + (3% + 0,1A)
10A: £3%
?363(())22/:) 0,01% lnom 50A: £1,5%
200A: +0,75%
1000...1200A: £0,5%
Knewu C-5
JononHumensHaA nozpewHoCcMeo
0,5...100A: £ (1,5% + 1A)
?36%)(())?-\?,’2) 0,01% lnom 100...800A: £2,5%
800...1000A nepemeHHoro ToKa: < 4%
800...1400A nocToAHHOrO ToKa: £ 4%
Knewu C-6
lrws (HEperHHbm 4 JononHumensHasa nozpewHocms
MOCTOAHHbI) 0...10A 1% 0,01...0,1A: + (3% + 1mA)
(36A0-5) 0,01% hhom 0,1...1A: +2,5%
1..12A: 1%
Knewu C-7
0..100A JononHumensHasa nozpewHocmMs
(360A,.0) 0,01% lnom 0...100A: £(0,5% + 0,02A) (45...65Tw)

0..100A: * (1,0% + 0,04A) (40..1000ru)

1...10 (13,6 AnAa Inom)

Muk-dakTop 27 Taws 2 1% oo 0,01 +5%
7.3.4 Yacrota
YacrorTa [wvanasoH u ycnosus PaspelueHue OcHOBHas NorpeLHoCcTb
f ig%ﬁz: < U < 120% Unom 0.01ru R
7.3.5 TapMoOHUKH
FapMOHUKM [vanasoH u ycnosus PaspelueHune ‘ OCHOBHas NOrpeLHoCcTb

FapMmoHuyeckuii pag (n)

MocTosAHHbIN TOK, 1...40, rpynnuMpoBaHue:
noArpynnbl rapmoHuK no FOCT 30804.4.7-2013 (IEC 61000-4-7:2009).

Amnantyaa Ugrms

0...200% Unom

0,01% Unom

10,15% Unom Npu 1.B.<3% Unom
+5% un.B. npn n.8.2 3% Unom
(cornacHo FOCT 30804.4.7-2013
(IEC 61000-4-7:2009))

Amnantyaa lrms

B 3aBncumocTtun ot
MCNOJ1Ib30BaHHbIX

0,01% |nom

10,5% Unom Npn 1.8.<10% lnom
+5% un.B. ecnun n.8.2 10% lnom
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Kneulein (cmotpu (cornacHo FOCT 30804.4.7-2013
XapPaKTePUCTUKU lrms) (IEC 61000-4-7:2009))
KoaddnumeHt
rapMOHUYECKNX 0,0...100,0% o
+ 0,
nckaxkeHmit (THDR) no AnA Urms 2 1% Unom 0,1% 5%
HanpsaxeHuto (n = 2...50)
KoadpounumeHT
rapMOHUYECKNX 0,0...100,0% o
+ 0,
nckaxkeHmit (THDR) no ANA lrms = 1% lnom 0,1% 5%
ToKy (n = 2...50)
yron caura ¢as -180°...+180° 0,1° +(n x 1°)
(HanpskeHue)
Yron casura ¢as (Tok) -180°...+180° 0,1° +(n x 1°)
7.3.6 MOILIHOCTDb U 3HEeprus
Ycnosusa (o1 MOLLHOCTU U SHEPTUM 1
MoLLHOCTb 1 SHeprua PaspeleHue OcHoBsHasa norpetwHocTb!
80% Unom < URMS< 120% Unom)
2% |nom < |RMS< 5% |nom 2’52 + 85}100
cosp=1 \l
5% |nom < |RMS < |nom n 2’02 + 82h %
AKTVMBHaA MOLWHOCTb | cOsQ =1 3aBUCKT OT P
AKTMBHaH 9HepFVIFI 5% Inom S |R|\/|S< 10% Inom Unom n Inom i 2’52 + 82h %
cosp =0,5 p
10% |nom < |RMS < Inom n 2’02 + 82h %
cosp =0,5 p
2.% |nom < |RMS< 5% |nom + 3’992 + Séh %
sinp=1 \]
5.% Inom < IRMS< Inom i 3’02 + Séh %
sinp=1 \l
PeaKTnBHaa mMoLHOCTb 5.% Inom < lrvs < 10% lnom 3aBUCUT OT + [3.992 + 52}1 %
PeakTusHas aHeprua | sing = 0,5 Unom M lnom P
1.0% |nom < |RMS< Inom ¥ 3’02 + 62h %
sing =0,5 p
1.0% |nom < |RMS< Inom + 3’992 + 82h %
sing = 0,25 p
MonHaA MOLWHOCTb 2% lnom < lrms < 5% lnom 3aBUCUT OT +2,5%
MonHan aHeprus 5% lnom < lrms < Ihom Unom M lhom +2,0%
KoapduumeHt 0..1
- Hocﬁm (oF) 50% Unom < Urwis < 150% Unom 0,01 +0,03
w 10% |nom < |RMS< Inom
KoadpoduumeHT casura 0..1
4 A 50% Unom < Urwis < 150% Upom 0,01 +0,03

a3 (cosdp/DPF)

10% |nom < |RIVIS< Inom
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7.3.7 ®iaukep

®nukep [dwnanasoH n ycnoeua | PaspeleHune OCHOBHas NOrpeLHoCTb
1+10% B npeaenax TabANYHbIX
Pst (10MKH.) 0,4..10 001 3HaYeHuI CcTaHaapTa
Pi; (2uaca) AnA Urms 2 80% Unom ’ FOCT P 51317.4.15-2012

(M3K 61000-4-15:2010)

7.3.8 AcummeTpusa

AcummeTpusn
[OvanasoH u ycnosus PaspeweHune | OcHOBHasA NOrpeLHOCTb
(Hanps*keHue n ToK)

KoaddpnumneHT HecummeTpmm
npsmoi, obpaTHOM U 0,0%...10,0% 0 +0,3% (abcontoTHas

o o o 0,1%
HyneBoM AN 80% Unom < Urms < 120% Unom MorpeLHoCTb)
nocaef0BaTeNbHOCTH

7.4 Perucrpanus co6bITUH - JeiCTBYOLIMe 3HAUEeHH s HaNpsKeHMs U TOKa

HanpsaxeHune Urus
OcHoBHas
(npoBanbl, NnpepbIBaHUA U [dnanasoH Pa3pelieHune
MOrpeLwHoCcTb
nepeHanpsxeHus)
Urms(1/2) 0,0%...120,0% Unom 0,01% Unom +1% Unom
YcTaHaBAMBAOTCA NONb30BaTEIEM B NMPOLLEHTAX MO0 B aBCONIOTHbIX
Moporun obHapyKeHus 3HayeHuAx. ObHapy»KeHMe cobbITUA OCHOBAHO Ha M3MepeHUN Urws(/2)
(nencreytollee 3HaveHMe 3a 1 nepuoa, o6HOBAAEMOE KaXKable ¥ nepnoaa).
MpoAo KNUTENBHOCTb Yacbl: MMHYTbI: CEKYHAbI: MMﬂnMCGKyH,ﬂ,bI‘ % nepuopa ‘ OoAvH nepuog,

2 nepuopa nepep, cobbiTvem + 4 nepnoga nocae cobbiTua

3anucbh ocuMANOrpPaMMbl ..
(Bcero 6 nepmoaos) 256 oTcYETOB 3a Nepuoa,

TOK lgmis OcHoBHasn
Jwvana3oH PaspeleHue
(MUHMMYM, MaKCcUMyM) MOrpeLHocTb
Irms(1/2) 0,0%...100,0% lnom 0,01% lnom +1% lnom
YcTaHaBMBAOTCA NONb30BaTeIeM B NPOLLEHTaX MO0 B aBCONHOTHbIX
Moporu ob6HapyxkeHus 3HaYeHusX. BbisBneHne cobbITMA OCHOBAHO Ha U3MePEHUU lrms(1/2)
(mericTBytolLee 3HayeHMWe 3a 1 nepmnoa, obHoBASEMOE Kaxable ¥ nepuoga).
Hpop'on)m/rreanQCTb 4acCbl: MUHYTbI: CEKYHAbI: MUNNCEKYHAbI % nepuoga ‘ OAuH nepunoa

2 nepuopaa nepes cobbiTvem + 4 nepnoga nocse cobbiTns (Bcero 6 nepnoaos)

3anucb ocuMANOrPaMMbl .
4 P 256 oTCc4éTOB 3a Nepuos

7.5 Perucrpanus cCO6bITHI - AONOJHUTE/IbHbIE NApPaMETPhI

MapameTtp dnanasoH MeTtoaunka onpeaeneHus

O6HapyKeHne cobbITUA OCHOBAHO Ha
10ceK. namepeHuu, cornacHo NOCT
30804.4.30-2013 (IEC 61000-4-30:2008)

40...70Ty, (B npoueHTax unm

YactoTa (MMH., MaKc.)
abCoMOTHBIX BEIMYMHAX)
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MuK-baKkTop HanpAKeHnn

Ha ocHoBe 3Ha4eHunA

1,0..10,0
(MMH., maKc.) ! ! 10/12-nepunoaos
Ha ocHoBe 3Ha4eHunA
Munk- . . 1,0..10,0
MK-baKTOpP TOKa (MUH., MaKc.) , i 10/12-nepuoaos
K
Oad)chLEVIEHT HECUMMETPUN MO Ha oCHOBE 3HAYeHWs
obpaTHOM nocnenoBaTeNbHOCTU 0,0...20,0%
10/12-nepuoaos
HanpaxeHus (makc.)
K
Oad)chLEVIEHT HECUMMETPUU MO Ha oCHOBE 3HAYeHWs
obpaTHOWM nocnenoBaTeNbHOCTU TOKA 0,0...20,0%
10/12-nepuoaos
(makc.)
K P
paTKoBpeMeHHaA 033 aukepa Ps 0...20 Ha ocHoBe 10-MMHYTHOrO 3Ha4YeHMUA
(makc.)
OnutenbHas gosa pankepa P (Makc) 0...20 Ha ocHoBe 2-4acoBOro 3Ha4YeHms

AKTMBHaA MOLWHOCTb P (MUH., makc.)

B 3aBucumocTu ot
HACTPOMKM

Ha ocHoBe 3HayeHus
10/12-nepuoaos
(ans noTpebnsemoit n oTaaBaemon)

PeakTnsHasa moLLHoOCTb Q
(MKMH., maKc.)

B 3aBucumoctu ot
HACTPOMKM

Ha ocHoBe 3HaueHus
10/12-nepuoaos
(ans noTpebnsemoit n oTaaBaemon)

MonHaa MoWHOCTb S (MUH., MaKc.)

B 3aBucumoctu ot
HACTPOMKM

Ha ocHoBe 3HaueHun
10/12-nepuoaos

MouHocTb uckaskeHua D/ MonHas
MOLHOCTb UCKaXXeHUA Sy

B 3aBucumocTtu ot

Ha ocHoBe 3HaueHuA

(MUH., MaKc.) HACTPOMKM 10/12-nepuoaos

KoapdunumeHTt mowHocTm PF Ha ocHoBe 3HaueHus
0..1

(MKMH, maKc) 10/12-nepuoaos

KoadpduumeHt casura dpas cos/DPF Ha ocHoBe 3HayeHus
0..1

(MUMH., maKc.) 10/12-nepuoaos

tge (MUH., MaKc.) 0..10 Ha ocHoBe 3HauyeHus

10/12-nepuoaos

AKTUBHas sHeprus Ep (Makc.)

B 3aBucumocTu ot
HACTPOMKM

MpoBepKa NpeBblleHNA KaXKable
10/12-nepuogos
(ana notpebnsemoit n oTaaBaemoit)

PeakTuBHas aHeprua Eq (MmaKc.)

B 3aBucumoctu ot
HaCTPOMKM

MpoBepKa NpeBblleHNA KaXKable
10/12-nepvonos
(Bna notpebnsemoit n oTaaBaemoit)

MonHas aHeprus Es (makc.)

B 3aBucumocTtum ot

MpoBepKa npesBblleHUA Kaxable

HaCTPOWKM 10/12-nepuosos
KoapduumeHT rapmoHmMYecKmx 0..100% Ha ocHoBe 3HayeHwus
nckaxkeHnt THDg HanpsaeHus (MakKc) ? 10/12-nepunoaos
KoabduumeHT rapmoHuyecKmx 0..200% Ha ocHoBe 3HaueHus

ncKaxkeHnn THD¢ Toka (makc.)

10/12-nepuoaos

AMNANTYAbl TAPMOHUK HaMpPAXKEHUA
(makc.)

0...100%, nnun
abCconoTHbIE 3HaYeHuA

Ha ocHoBe 3HayeHwus
10/12-nepuoaos;
Heszasucmumble noporu ansa scex
rapMOHMK B AnanasoHe 2...50

AMNAUTYAbI TAPMOHMK TOKa (MaKc.)

0...200%, nnun
abCconoTHbIE 3HaYeHuA

Ha ocHoBe 3HaueHus
10/12-nepuoaos;
HesaBucumble noporu gna Bcex
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‘ rapMOoHMK B AnanasoHe 2...50

7.6 TucTepe3uc perucTpanuu COObITUMN

I'ncrepesnc perncrTpaumm cobbiTmA JdnanasoH MeTogmKa onpegeneHus
FUCTEDe3MC 0...10% [na Kaxkaoro n3 napameTpos paccUMTLIBAETCA KaK
P c warom 0,1% NPOLEHT OT MaKCMMa/IbHOTO 3Ha4YeHMA Nopora.

7.7 W3MepeHHe NyCKOBOI'O TOKa

OdunanasoH [A, %] PaspeleHue [A, %] OCHOBHas NOrpeLHoCTb

0...100% I, 0,1% 1% In

e l3mepeHue HaMnpAMKeHWA M TOKa Karkable % nepuoga BO BCeX KaHanax (ycpedHeHue Kaxable %
nepvoza),
e MaKcumanbHoe Bpema nsamepeHus 60cek.

7.8 Perucrpanusa

Peructpatop

1cek., 3cek., 10cek., 30ceK., 1munH., 10MunH., 15muH., 30MmunH.
CneumManbHbI pexum: % nepuoaa (ana perucrpaumm CUrHanos c

Bpema ycpegHenna Y .
OrpaHMYEHHbIM BpemMeHeM 3anucu Ao 60ceK., Hanpumep, NyCKOBOM

TOK)?
YcpegHeHne muH/makc ansa Urwms % nepwoga, nepuog, 200mc, 1cek., 3cek., Scek. ¥
YcpegHeHne muH/makc ana lrms % nepwoga, nepuog, 200mc, 1cek., 3cek., Scek. ¥

BO3MOXHOCTb 3anumcu 3-x nepmnoaos ocUMUNNOrpaMm akKTUBHbIX

3anucb ocunnnorpamm
KaHa/10B nNocne KaxXaoro nepmnoaa ycpegHeHumA

PyyHo
PexXumbl 3anycka permcrpauunm Mocne nepBoro o6Hapy*KeHHoOro cobbiTnA
Mo pacnucaHuio (YeTbipe 3aaHHbIX MHTEPBANA BPEMEHMU)
Touykn nsmepeHmsa 1, He3aBUCMMaA KOHPUIypaLMaA Noab3oBaTeNs.
Bpems peructpaumm 3aBUCUT OT KOHPUrypauum
MNamAaTtb BcTpoeHHadA KapTa namAtn 2I'b
Mopgenb namaTtm JInHelHan
besonacHocTb BAoKMpOBKa KnaBMaTypbl OT HECAaHKLIMOHMPOBAHHOMO A0CTyNa

(1) Bpems ycpeaHeHua meHblue 10ceK. B 4€MCTBUTENbHOCTU PaBHO KPAaTHOMY OT OCHOBHOW Y4acTOTbl CETH:
1cek. —50/60 nepuopaos, 3cek. — 150/180 nepuoaos.

(2) Urmsii/z) U lrmsi/z) ABNAIOTCA AEUCTBYIOWMMM 3HAYEHUAMM 33 1 nepuon ¢ OBHOBAEHMEM Kaxaple %
nepuoaa

(3) Mepuoabl ycpeaHeHUAa MUH./MaKc. 1cek., 3ceK. B AeNCTBUTE/IbHOCTU paBHbl KPaTHOMY OT OCHOBHOM
yacTtoTbl ceTu: 1cek. — 50/60 nepuoaos, 3cek. — 150/180 nepunoaos.

Pernctpupyemble napameTpbl CpepHee | MuHumanbHoe | MakcumanbHoe| MrHoBeHHoe
3HayeHue 3HayeHue 3HayeHue 3HayeHue

[JevicTBylollee 3Ha4YeHMe
dasHoro/nnHenHoro HanpsaskeHus Ugws (B . ° ° °
33aBMCMMOCTM OT TMNA CXEMbI)

[Jencreytoliee 3HaYeHME IMHENHOTO .
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HanpAXeHus (ToNbKo B 3-x pasHoOM cxeme
«3Be34a» ¢ N u 2-x pasHoi) Urms

Jencreytollee 3HaYeHME TOKa lrms

YacToTa f

Muk-dpakTop HanpaxeHua CF U

Muk-dakTop ToKa CF |

KoadduumeHTbl HecummeTpun no obpaTHOM U
NpPAMON NocnefoBaTe/IbHOCTH,
CUMMETPUYHbIE COCTaBAAOLWME: NPAMON,
obpaTHOWM M HyNeBOW NOCNeA0BaTENbHOCTU
(HanpskeHue) Ug, U1, Uy, ug, Uz

KoadpnumneHTbl HecMMMeTpUM NO 06PATHOM U
npAMoi nocien0BaTeIbHOCTY,
CUMMETPUYHbIE COCTaBAAIOLLME: NPAMOWN,
obpaTHOI 1 Hy/NeBOM Noc/iIe0BaTe/IbHOCTH

(ToK) lo, 11, 12, lo, 12

[o3bl dnnkepa P u Py

AKTMBHaA MOLLHOCTb (NoTpebaseman u
oTpasaemas) P., P.

PeaKTMBHasA MoLWHOCTb (NoTpebiaemas 1
otaasaemasn) Qus, Qi-/ Qe+, Qs

MonHaa mowHOCTL S

MowHOCTb UcKaxeHuna D. NonHaa mowHOCTb
NCKaXKeHmnAa Sy

KoappuumeHTt mowwHoctm PF

KoadpduumneHt casura dpas cose/DPF

tge

AKTUBHaA sHeprua (notTpebnsemasn u
oTpasaemasn) Ep., Ep.

PeakTuBHaA aHeprua
(noTpebnaemas n otaasaemas) Eqs, Eq-

MNonHaa sHeprua Es

KoadpdmumeHT rapmoHNYECKUX UCKaXKEHUN
THDr HanpAXKeHuA

KoadPpUUMEeHT rapmoHUYECKNX UCKAXKEH W
THDr TOKa

AMNANTYAbI FTaPMOHUK HaNPAMKEHWA
Uh1...Unso

AMNANTYAbI FAPMOHUK TOKA lhi...lhao
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7.9 IIuTaHue U HarpeBaTeJib

MutaHue

[ManasoH BXOAHbIX HANPAKEHN

90...460B nepemeHHOro TOKa,
127...460B noCcTOAHHOro TOKa

KaTteropus snektpobesonacHoctu CAT IV/300B
MNoTtpebnsemas MOLHOCTb MakcumanbHas 30BA
AKKymynatop Li-lon 4,5A-y

Bpemsa paboTbl aHann3aTopa OT aKKyMynaTopa [0 64yacos

Bpemsa 3apsaKkM akkymynsTopa (MoSIHOCTbIO PaspAXKEHHOTO) 8 yacos
MoTpebnsemblit OT aKKYMyNATOPa TOK B PEXKUME BbIK/TIOYEHHOTO

aHanmsartopa (Npw OTCYTCTBUM CETEBOIO NUTAHUSA, HEe OTHOCUTCA | < 1MA

K PEXMMY 3aLUTbI OT KParku)

Harpesatenb

Mopor TemnepaTtypbl BKAOYEHMA HAarpeBaTena t<0°C

MunTaHne HarpesaTena

BCTPOEHHbIN UCTOYHMK NUTAHKUSA
nepemeHHOro ToKa

MowHocTb HarpeBaTenA

MakcnmanbHas 10BT

7.10 lloaaepxuBaeMble CETH

Tunbl Nogaep:KMBaemMblx ceTen (KOCBEHHO AN HaMPAMYIO)

1-dpa3Han

OpgHodasHas, ¢ HenTpanbHbIM NPoBoAOM (pasbémbl L1, N)

2-x ¢pasHas
(c pacwennéHHol dason)

OByxdasHas, c HelTpanbHbIM NpoBoaoMm (pasbémbl L1, L2, N)

3-x pa3Has «3Be3ma» C
HenTpanbto

TpéxdasHas, TMNa «3Be3ga» ¢ HelTpanbio (pasbémbl L1, L2, L3, N)

3-x pa3HanA «TPeyroNbHUK»

TpéxdasHas TMNa «TpeyroNbHUK» (pasbémsbl L1, L2, N)

3-x pas3Hasa «TPEYrosibHUK»,

cxema ApoHa TOKOBbIMU KELLLaMM

TpéxdasHas, TMna «TpeyronbHUK» (pasbémsl L1, L2, N), c oBymsA

3-x ¢asHas «3Be3ga» C

N30/IMPOBAHHOM HENTPaNbIO L1, L2, N)

TpéxdasHas, TMNa «3Be3aa» C U30MPOBAHHON HENTPaNbIO (pasbeéMmbl

3-x ¢asHas «3Be3ga» C
N30/IMPOBaHHON HENTPabIo,
cxema ApoHa

TpéxdasHas, TMNa «3Be3ga» ¢ U30MPOBAHHON HENTPaNbIO (pasbeéMmbl
L1, L2, N), c ABYMA TOKOBbIMM KNeLwamm

7.11 Iloaaep:KuBaeMble TOKOBBIE KJIeLH

Tunbl NogaepKMBaemMbIX TOKOBbIX KI'IEU.I,EI\/II

-1 Kneww rubkue (nosc Porosckoro), MakcumasnbHbili guameTtp — 400Mm, Anana3oH U3MepeHns
) 3000 Agwis

£ Kneww rubkue (nosc Porosckoro), MakcumasbHbili guameTtp — 250Mm, AnanasoH M3mepeHus
) 3000 Agwis
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F.3 Kneww rubkue (nosac Porosckoro), MakcumasnbHblli guameTtp — 130Mm, AnanasoH U3MmepeHus
3000 Arwms

C-4 Kneww Tnna CT, nepemMeHHOro Toka, AuanasoH namepeHuma 1000Arms, IMB/A

5 Knewwm tmna CT ¢ gatinkom Xonna, nepemeHHoro/nocToAHHOro TOKa, AnanasoH n3mepeHus
1000Agms, 1MB/A

C-6 Knewwm tmna CT, nepeMeHHOro ToKa, 418 Ma/iblX TOKOB, AMana3oH namepeHus 10Arvs, 1MB/10MA

C-7 Knewwm tmna CT, nepemMeHHOro Toka, AnanasoH nsmepeHus 100Agvs, 5SMB/A

7.11.1 Knemu C-4

TokoBble kKnewy C-4 npegHasHayeHbl ANA U3MEPEHUA NepeMeHHOro TOKa B 3/1IEKTPUYECKUX YCTaHOBKaXx
Manon MU cpeaHen MOLLHOCTU. BbIXOAHBIM CUMTHAZIOM ABAAETCA Hanps)KeHWe, NpPonopLMOHANbHOe cune
U3MepAEeMOro TOKa. BbixogHOM curHan nepegaétca no 1,5-meTpoBomy Kabento, 3aKaHUMBAKOLLEMYCA
COOTBETCTBYIOLUM PA3bEMOM.

CTpenka, pasmelléHHAA Ha OAHOM M3 CTOPOH, YKA3blBAaeT HanpaBieHWE 3NEKTPUYECKOro Toka. MpuHATO
CYMTATb, YTO TOK TEYET B MOJIOKUTE/IbHOM HAMpPaBAEHUU, ECN OH ABUMKETCA OT UCTOYHUKA K NPUEMHUKY.
Takaa opueHTaums Knewlei Tpebyetca A41a NPaBUAbHOIO U3MEPEHUA MOLLHOCTM.

ToKkoBble Knewm C-

BHMME\HMEA

Henb3a unsmepatb Toku Bbiwe 1200A. CneayeT orpaHuumTb BpemAa uamepeHua Toka o 1000A,
COrNacHO caeayoWwmm AaHHbIM:

[dnana3oH ToKa | < 1000A 1000A <1< 1200A
.1 15 MUHYT n3mepeHus,
Pexxum paboTbl HenpepbIBHbIN
cnepyowme 30 MUHYT NnepepbIs.

Y Nlna yactotbl f < 1KMy. OrpaHMYEHMA MaKCMMaNbHOTO 3HaYeHMA TOKa NPW HenpepbiBHOM paboTe
A1 4acToTbl Bbllwe 1K, B COOTBETCTBMM C 3aBUCUMOCTLIO Iware = 1000A/F [KIL).

BHUMaHMe &

Henb3a ncnonb3oBaTb Knewy Ha HEM30/IMPOBAHHbIX NPOBOAHMKAX € NoTeHuuanom 6onbwmm 600B no
OTHOLUEHUIO K 3eMJie U B YCTAaHOBKaX MU3MepuUTesibHoMi KaTeropum Bbiwe lll.

42




HopmasbHble yc10BMA ANA NOBEPKU

Temnepatypa +20...+26°C

OTHOCUTENbHAA BNA*KHOCTb 20...75%

Mo3uuma npoBoaa NpPoBOJ, B LLEHTPE, OTHOCUTENIbHO 3aXKMMOB KNeLlen
YacTtoTa CMHYCOMAanbHOro TOKa 48...65Iy,

KoadpPpUuneHT rapmoHUYECKUX NCKAXKEH W <1%

MocToAHHAA COCTaBAAIOLLAA TOKA HyneBas

MocToAHHOE MArHUTHOE nose < 40A/m (MarHuTHOE nosie 3emnu)

MNepemeHHOe BHEeLHee MAarHUTHOE nose Hynesoe

MpoBoaa B HenocpeAcTBEHHON 611M30CTH

OTCYTCTBME MPOTEKAIOLLEr0 NO HAM TOKA

[Junana3oH Toka OcHoBsHasa norpetwHocTb!Y OwwnbKa dasbl
0,1..10A <3%+0,1A He onpeaeneHa
10..50A <3% <3°
50..200A <1,5% <1,5°

200..1000A <0,75% <£0,75°
1000..1200A <0,5% £0,5°

) g % OT M3MepAEMOI BEMUMHDI

TexHunyeckne napameTpsbl

BbIX0o4HOW CUrHAN 417 MaKCUMabHOrO TOKa

1B nepemeHHOro Toka

CooTHOLWEeHuUe

1mB / 1A ans nepemeHHOro Toka

YacToTHbIN AMaNasoH

30My,..10KM v,

Twun nsonaumm

[BOMHasA, B COOTBETCTBUMU C
MOCT IEC 61010-2-032-2014

N3meputenbHaa Kateropma no
FOCT IEC 61010-2-032-2014

[l 600B

CTeneHb 3aLMTbl, COFNACHO
FOCT 14254-2015 (IEC 60529:2013)

IP40, c oTKpbITEIMK ry6Kamu IP30

Pasmepbl 216 x 111 x 45mm
Macca oKkono 640r
PackpbITue 3axkKnmos 53mm

OxBaT OTKPbITbIX 3a*KMMOB 139mm

MaKcrMManbHbIi AnameTp M3mepaemoro nposoga | @ 52mm

OnunHa Kabens Knewen 1,5m
[Ounana3oH pabounx Temnepatyp -10°C...+55°C
Bna*KHOCTb < 85%
BbicoTa Hag ypoBHEM MOpA < 2000m

3J'IeKTp0Ma THUTHaA COBMECTUMOCTb

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

7.11.2 Knemu C-6

Knewp C-6 npeaHasHayeHbl A8 M3MEPEHWA nepemMeHHOro Toka 4actotol ao 10kl B AunanasoHe

10mA...10A.
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BbIXOAHbIM CUTHaNOM ABAAeTcA HanpAaxeHmne, nponopunoHasibHOE CUNEe U3IMepAemMoro TOKa C

yyscTBuTeNibHOCTbIO 100MB/A. OHO nepegaetca no 1,5-metposomy Kabeno, 3akaH4yumBalollemycs

COOTBETCTBYHOLLMM pa3'béMOM.

CTpenKa, pa3MELLI,éHHaF| Ha O,D,HOﬁ M3 CTOPOH, YKa3blBae€T HaMpaB/ieHNE 3/1IEKTPUYECKOIO TOKa. anIHﬂTO

CUYMTaTb, YTO TOK TEYET B NONOKUTE/IbHOM Hanpas/eHnn, eciin OH ABUXKETCA OT UCTOYHUKa K I'IpVIéMHVIKy.

Takas opueHTalumMa Kneulen TpebyeTca 414 NpaBuibHOro M3MeEPEHNA MOLLHOCTMU.

Tokosble Knewm C-6

BHMMaHue &

Henb3a ncnonb3oBaTb Kaewm Ha HEUN30/IMPOBAHHDbIX NPOBOAHUKAX C NOTEHUMA/IOM 6onbwmm 600 B no

OTHOLLUEHUIO K 3eMJie U B YCTAaHOBKaX U3MepuTesibHoi KaTeropuu Bbiwe lll.

HopmasibHble ycioBuA A1 NOBEPKU

TemnepaTtypa +20...+26°C

OTHOCUTEeNbHaA BNAXKHOCTb 20...75%

Mo3unuma nposoaa NpoBOJ B LLEHTPE, OTHOCUTE/IbHO 3a*KMMOB KeLLen
YacTtoTa CMHYCOMAaNbHOrO TOKa 48...65INy,

KoapduumeHT rapMmoHUYECKMX UCKaXKeHWI <1%

MocToAHHAA cocTaBAAOLWAA TOKA HyneBas

MocToAHHOE MarHUTHOE nose < 40A/m (MarHuTHOe nosie 3emnn)

MepeMeHHOe BHeLWHee MarHUTHOE noJse Hy/neBoe

MpoBoAa B HenocpeacTBEHHOM 61M30CTH OTCYTCTBME NPOTEKAIOLLEr0 MO HUM TOKa

[nana3oH Toka OcHoBHas norpeHocTb'Y Owmnbka dasbl

0,01...0,1A <3% + 1mA He onpeaeneHa
0,1...1A <2,5% <5°
1...12A <1% <3°

() g % OT U3MEpPAEMOI1 BENUUHDI

TexHunyeckne napameTpsl

CooTHOLEeHne

100MB / 1A ans nepemMeHHOro Toka

YacToTHbIN AManasoH

40ru,..10Kly,

Tun usonauum

ABOﬁHaH, B COOTBETCTBUA C
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FOCT IEC 61010-2-032-2014

M3meputenbHaa kateropua no NOCT IEC 61010-2-
032-2014

[l 600B

CTteneHb 3auwuThl, cornacHo FOCT 14254-2015 (IEC
60529:2013)

IP40, c oTKpbITbIMK TyBKamun IP30

Pasmepbl 135 x50 x 30mm
Macca OoKoso 240r
PackpbiTne 3axxmmos 21mm

OxBaT OTKPbITbIX 32*KNMOB 69MmMm
MaKcrMMmasbHbIi AnameTp usmepaemoro nposoga | @ 20mm

OnvHa Kabens knewen 1,5m

[dunanasoH pabounx TemnepaTyp -10°C...+55°C
Bna*kHOCTb < 85%

BbicoTa Hag ypoBHEM MOpA < 2000m

3J'IEKTpOMa FTHNTHaA COBMECTUMOCTb

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

7.11.3 Knemwu C-7

Knewwm C-7 npegHasHa4yeHbl gNA NsmepeHna nepemeHHOro Toka B CETAX HU3KOIro U cpeaHero HanpAa>xeHunAa B

Anana3oHe o 100A.

BbIXOOHbIM  CUFHA/JIOM ABAAETCA  HaNpAXKeHue,
yyBCTBUTENIbHOCTBIO S5MB/A. OHO nepepaértca

COOTBETCTBYHOLLUM pa3'béMOM.

nponopuynoHaabHoOeE Cuae UnUsmMmepAaemMoro TOKa

C

no 1,5-metposomy Kabenio, 3aKaHUYMBaAOLLEMYCS

CTpenKa, pa3MELLI,éHHaFI Ha OLI,HOI;’I M3 CTOPOH, YKa3blBaeT HanpaBJ/ieHWe 3N1eKTpuyYeckoro Toka. MNpuHATO

CYMTATb, YTO TOK TEYET B NOJOXKUTE/IbHOM Hanpas/eHUN, eCin OH ABUXKETCA OT UCTOYHUKA K I'IpVIéMHVIKy.

Takaa opueHTauus Knewei Tpebyetca A41a NPaBUAbHOIO N3MEPEHUA MOLLHOCTH.

TokoBsble Knewm C-7
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BHMMaHue &

Henb3a ncnonb3oBaTb KAeLwwm Ha HEM30IMPOBAHHbIX NPOBOAHMKAX C noTeHuManom 6oabwmm 300 B no

OTHOLUEHUIO K 3eMJie U B YCTAaHOBKaX U3MepuTesibHoii KaTteropuu Bbiwe lll.

HopmasbHble yCNoBUA 4/18 NOBEPKM

Temnepatypa

+18...+28°C

OTHOCUTENbHAA BNAXKHOCTb

<85% (be3 KoHAeHcaumMu Bnaru)

Yacrota OCHOBHasA NOrpeLHoCcTb Owwmbka dasbl
45...65I'y, 10,5% +0,1mB <2°
40Hz...1kly, 1+1,0% +0,2mB He onpeaeneHa

TexHnyeckune napameTpbl

CooTHOLWeHne

5MB/ 1A ans nepemeHHOro Toka

lNonHoe BbIxOgHOE CONPOTUBAIEHUE

110m

Twun nsonauum

[ABOMHasA, B COOTBETCTBUMN C
FOCT IEC 61010-2-032-2014

M3meputenbHasa Kateropma no NOCT IEC 61010-2-

032-2014 Il 3008
Pasmepbl 100 x 60 x 26mm
Macca oKoso 160r
MaKcmMmanbHblit AMameTp namepsemoro nposoga | @ 24mm

OnvHa Kabens Knewen 1,5m

[OnanasoH pabounx TemnepaTyp 0°C...+50°C

OTHOCUTENbHAA BNAXKHOCTb

< 85% (6e3 KoHAeHcaumn Baru)

3neKTpoma FTHNTHaA COBMECTUMOCTb

FOCT P M3K 61326-1-2014

7.11.4 Knemu F-1, F-2, F-3

TMbKkme Knewm (nosic Porosckoro) F-1, F-2 1 F-3 npeaHa3Ha4yeHbl A8 U3MEPEHMA NEePEeMEHHOro ToKa C
yacTtoTol go 10kly B ananasoHe 1A ... 3000A. ToKoBble rMbkue knewm F-1, F-2 n F-3 oTanyalotca mexay
cob60# TO/IbKO MaKCMMabHbIM AnameTpom obxBaTa. DNeKTpUYecKMe napameTpbl UAEHTUYHDI.

BbIXO4HbIM CUTHA/IOM ABASETCA HaMNpsXeHue, NPoONopLMOHaibHOEe NPOU3BOLHON U3MEPAEMOro ToKa npu
yyscTeuTenbHocTn 38,83MB/1000A ana 50y u 46,6mB/1000A ana 60rw,.

Knewwm F-3

Knewm F-2

Knewu F-1
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BbIXOAHOW CUrHan nepepaércs No 2-X MeTPOBOMY Kabesnio, 3aKaH4YMBaloLWeMycA COOTBETCTBYIOLMM
pa3bémom AnA noaxodauilero rHesaa 8 npubope.

Crpenka, nomeulEHHanA Ha 3aCTEMKKe K/ellel, YKasblBaeT HanpasBieHWe 3/1eKTPUYECKOro ToKa. [puHATo
CYMTaTb, YTO TOK TEYET B NOJOMKUTE/NIbHOM HanpaB/ieHUU, eCNN OH ABUMKETCA OT UCTOUYHUKA K MPUEMHUKY.
Takas opueHTaluma Kneulen TpebyeTca A4 NpaBuibHOro M3MepPEHNA MOLLHOCTMU.

BHUMaHMe /l\.

Henb3a ucnonb3oBaTb KjelM HAa HEU30/JIMPOBAHHbIX NPOBOAHMUKAX C NoTeHuuanom 6onbwmm 1000 B no
OTHOLUEHUIO K 3eMJie U B YCTAaHOBKaX U3mMepuTesibHoi KaTteropum ebiwe lll.

HOpMa}'IbeIe ycnoBua gnAa noBepku

Temnepatypa +18...422°C

Mo3unumns nposoaa MPOBOA B LLEEHTPE OTHOCUTE/IbHO NETAN Kellei

MocToAHHOE MarHUTHoe none < 40A/m (MarHuTHoe none 3emnu)

MNepemeHHOe BHelWHee MarHUTHoe nose HyneBoe

BHewHee aneKkTpnyeckoe none HyneBoe

TexHnyeckune XapaKTePUCTUKU

HoMWHaNbHbIN ANANA30H U3MEpPEHUs

1A...3000A (10000A nukosoe ansa 50ru)

KoadpdpuumeHT Bxoa/sbixo, 38,83mB/1000A (50ry), 46,6MmB/1000A (60 I'y)
OcHOBHaA NOrpeLwHoCcTb 1+1% B gnana3oHe 1A...3000A
NInHelHoCTb 10,2%

JononHutenbHaa NOrpeLwHoCTb:

- OT NON10XKeHUA NPOBOAa

+2% MmaKkcMmanbHO

- OT BHelWHero marHATHoOro nona

10,5% makcMmanbHO

- OT TemnepaTypbl

+0,07%

BbIxogHOW MmneaaHc

300m/400 mm

Twun nsonauum

ABoliHas, B cootseTcTBmm ¢ FOCT IEC 61010-2-
032-2014

M3meputenbHasa kateropua no NOCT IEC 61010-2-032-

2014 I11 1000B
CteneHb 3awmThbl, cornacHo FOCT 14254-2015 (IEC P65
60529:2013)

OvameTp KaTyLwKu 15,5mm
OnameTp 3acTexXKn (MakCMManbHbI) 30mm
OnnHa okpyrkHoCcTU F-1 120cm
OnnHa oKpyrKHOCTU F-2 80cm
OnnHa oKpyrKHOCTU F-3 45¢cm
BHYTpeHHUI anameTp nocne 3actermBanuna F-1 360mm
BHYTpeHHUI anameTp nocne 3acternMBaHuna F-2 235mm
BHYTpeHHWUI anameTp nocne 3acrtermBanua F-3 120mm
Macca F-1 okono 410r
Macca F-2 okono 310r
Macca F-3 okono 220r
OnunHa Kabena rubKkux Knewen 2m

47




[nanasoH pabounx TemnepaTyp

-20°C...+80°C

3ﬂeKTpOMa FTHNWTHaA COBMECTUMOCTb

FOCT 30804.6.3-2013 (IEC 61000-6-3:2006)
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

7.12 UHTepdeiic

Tun coegnHeHun

usB

OnNTUYECKN M30IMPOBAHHbIN, MaKCMManbHaa CKOPOCTb nepeaayn: 921,6k6ut/c.
CosmectnmocTtb ¢ USB2.0.

7.13 Yci0BUA OKpYyKawoliei cpeabl 4 Apyrue TeXHU4YeCKue JaHHbIe

JononHUTeNbHble XapaKTePUCTUKU

[dnanasoH pabounx TemnepaTyp

-20°C...+55°C

[vnanasoH TemnepaTyp Npu XpaHeHUn

-30°C...+60°C

Bna)kHOCTb

10...90% c BO3MOXKHOW KOHAEHCcaLunen

CreneHb 3awmTbl, cornacHo NOCT
14254-2015 (IEC 60529:2013)

IP65

HopMmasbHble yC1oBuMsA Aa NOBEPKU

Temnepatypa oKpyKatoLen cpeabl: 23°C £2°C
BnaxkHocTb: 40...60%

Pasmepbsl 200 x 180 x 77mm (b6e3 npoBoaoB)
Macca oKono 1,6Kr
Oucnnen 5 cBETOAMOA0B, CUTHANUIUPYIOLWMX PEXMM PabOoTbl

MamATb 4NA XPaHEHUA OaHHbIX

CmeHHan KapTta namatu 216 (cTaHAapTHO), C BO3MOMKHOCTbIO
pacwmperuns go 86 (onumoHanbHO)

7.14 be30nacCHOCTD U 3JIEKTPOMAarHuTHasA COBMeCTUMOCTh

be3onacHOCTb 1 a1eKTPOMarHMTHaaA COBMeCTUMOCTb

CooTBeTcTBME

rOCT IEC 61010-2-032-2014

M3mepuTtenbHaa Kateropums

IV 600B — nameputenbHbie Bxoapl, IV 300B — nutaHme, no
FOCT IEC 61010-2-032-2014

N3onaumna

[BoliHaa cornacHo FOCT IEC 61010-2-032-2014

3J'IEKTpOMa FTHNTHaA COBMECTUMOCTb

rOCT P M3K 61326-1-2014

YCTOMYMBOCTb K NOMEXaM Ha pPagno4v4acTtoTax

FOCT IEC 61000-4-3-2016

CMHyconaanoHaa moaynauma 80% AM, 1kly,
80...1000MTu, 10B/m

1,4..2,0ITu, 3 /m

2,0..2,7TTy, 1B/m

YCTOMUYMBOCTb K 31EKTPOCTaTUYECKUM
paspsagam

rOCT 30804.4.2-2013 (IEC 61000-4-2:2008)
Pa3psapg B Bo3gyxe: 8kB
Pa3paa KOHTaKTHbIM:4KB

YcTOM4mMBOCTDb K HaBedeHHbIM NOMeXaMm,
MHOYUMPOBAHHbIM PaANO4aCTOTHbIM NOJ1IEM

FOCT P 51317.4.6-99 (M3K 61000-4-6-96)
CuHycompanbHaa moaynauma 80% AM, 1kly,
0,15...80MTwu, 10B

YCTOMUYMBOCTb K cCepum BbICTPbIX

OCT IEC 61000-4-4-2016

INNEKTPNYECKNX NepexoaHbIX COCTOAHN n

Amnantyaa 2kB, 5kly,

YCTOMYMBOCTb K YAaPHbIM MMMNYAbCam

rOCT P 51317.4.5-99 (M3K 61000-4-5-95)
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Amnantyaa 2kB (L-L)

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)

dMuccua U3nyvaembix nomex Ha pagmodactorax | 30...230Mrlu, 3046 (MKB/m) Ha paccTosHMm 10m

230...1000Mru, 3746 (MKB/Mm) Ha paccTosiHMM 10m

dmucema KOHAYKTUBHbIX MOMEX

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)
YpPOBHU A4/1A KBa3MNMKOBOIO AeTeKTopa:
0,15KMN...0,5MTu: 664b6MKB...56 4EMKB
0,5MTly,...5MTly: 5656MmKB
5Mrly ...30Mly: 60abmkB

7.15 CtanaapThl

CraHpapTbl

MeToabl nsmepeHuma

FOCT 30804.4.30-2013 (IEC61000-4-30:2008) knacc S

TOYHOCTb M3MEpPEHMUIA

FOCT 30804.4.30-2013 (IEC61000-4-30:2008) Kknacc S

KayecTBo sHeprum FOCT 32144-2013

®dnukep

rOCT P 51317.4.15-2012 (M3K 61000-4-15:2010)

FapmoHUKKn

rOCT 30804.4.7-2013 (IEC 61000-4-7:2009)

CraHga PT KayecTBa

pa3paboTKa, NPOeKTUpOBaHME N NPOU3BOACTBO coriacHo ISO 9001

8 KOMIIVIEKTALIUA

8.1 CraHpgapTHas KOMILIEKTauus

HanmeHoBaHue MHAaekc Konunyectso
ﬁgﬁfggop napameTpoB KauyecTBa 31EKTPUYECKOM SHEPTUN WMRUPQM700 lwr.
PyKkoBoacTBO No aKkcnayaTauun/Macnopt - 1/1wr.
3axnum «KpoKoama» n3oanpoBaHHbIN Y€pHbi KO1 WAKROBL20K01 3wr.
3axum «Kpokoamn» n3onnpoBaHHbIi ronyboi K02 WAKROBU20K02 lwr.
3axnm «KpoKkoamn» N3oNnMpoBaHHbIM KpacHbi KO2 WAKRORE20K02 2WT.
ApanTtep gns NogKAoYeHus K ogHodasHol cetn AZ-1 WAADAAZ1 lwr.
Kabenb nocnegosatenbHoro nHtepdeiica USB WAPRZUSB lwrT.
Habop ana moHTtaxka Ha DIN-peiike WAPOZUCH3 lwr.
PemHuM ona Kpenexa Ha ctonbe (2 wr.) WAPOZOPAKRU lwr.
KomnnekT gna dukcaumm pemHemn WAPOZUCH4 lwrT.
dyTnap L5 WAFUTL5 lwr.
8.2 /lomosHUTE/IbHAA KOMIJIEKTAIUA

HanmeHoBaHuMe MUHApeKc
Knewm rubkue F-1 WACEGF10KR
Knewwy rmbkume F-2 WACEGF20KR
Knewwy rmbkume F-3 WACEGF30KR
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http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=343
http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=348
http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=347
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=435
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=408
http://www.sonel.ru/ru/products/accessories/other/detail.php?id4=534
http://www.sonel.ru/ru/products/accessories/other/detail.php?id4=536
http://www.sonel.ru/ru/products/accessories/other/detail.php?id4=535
http://www.sonel.ru/ru/products/accessories/cases/detail.php?id4=538
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=381
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=382
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=383

Knewm namepurtenoHble C-4 WACEGC40KR
Knewm namepurenoHble C-6 WACEGC60KR
Knewwm nameputenoHole C-7 WACEGC70KR
CoeauHnTeNb anekTpuyeckmi - agantep AC-16 WAADAAC16
CoeauHUTENb 3IEKTPUYECKMI — adanTep MarHUTHbIN mogenb AM-4 WAADAUMAGKRU
CoeauHUTENb 3NEKTPMYECKUIA — aganTep ¢ pe3bboii M4/M6, mogenb AR-1 WAADAM4MG6

9 OBC/HYKUBAHME IITPUBOPA

BHMMmaHue
B cnyuyae HapyweHua nNpaBuA 3KcnayaTauum obopynoBaHUA, YCTAaHOBAEHHbIX M3rotoButenem, moxet
YXYALWUTbCA 3alUTa, NPUMEHEHHanA B gaHHOM npubope.

Kopnyc nameputena mMOXHO YMUCTUTb MAFKOW BRaxKHOW ¢dnaHenbto. Henb3a MCnonb3oBaTb PacTBOpUTENM,
abpasuBHble YnUCTAWME CpeacTBa (NOPOLLKM, NACTbl U TaK ganee).

DNEeKTPOHHAA CXema U3MepUTeNnA He HYXAAeTCA B UYMUCTKEe, 33 WCKAYEeHMeM THE3L, NOoAKAOYeHMUA
N3mMepuTeNbHbIX MPOBOAOB.

M3mepuTenb, YNakoBaHHbIM B MOTPEOUTENbCKYIO M TPAHCMOPTHYIO Tapy, MOXeT TPaHCMopTUPOBaTbLCA
N06bIM BUAOM TPaHCMoOpPTa Ha Ntobble paccToAHMA.

[onycKkaeTca YMCTKa THE3L NMOAKIYEHMA U3MEPUTE/IbHBIX NMPOBOAOB C UCMOJIb30BaHMEM 6e3BOPCUCTbIX
TaMMOHOB.

Bce ocTanbHble paboTbl N0 06C/NYKUBAHUIO NPOBOAATCA TONbKO B aBTOPU3MPOBAHHOM CEPBUCHOM LLEHTpE
000 «COH3NM».

PeMoHT Nnpnbopa ocyLLecTBAAETCA TObKO B aBTOPM30BaHHOM CEPBUCHOM LEHTpe.

10 YTUWIN3ALUA

M3meputens, I'Ipep,Ha3HaHEHHbll71 ANA  yTuamsaumu, cneayet nepepatb [lpoussoautento. B cayuvae
CaMOCTOATENbHOM yTunnsauyuu, 10 eé cnegyeTt nposoauTb B COOTBETCTBUU C AGVICTBVI-OLLI,VIMVI npaBoBbiMU
HOpMaMM.

11 ITOBEPKA

AHanunsatop PQM-700 B cootBeTcTBUM ¢ dDeaepanbHbiM 3aKoHOM PD Ne102 «O6 obecneyeHuM eAnHCTBA
nsmepeHui» ct.13, nognexut nosepke. Mosepka aHaIM3aTOPOB NPOBOAUTCA B COOTBETCTBUM C METOANKOM
nosepKu, cornacoBaHHom ¢ PBY «POCTECT-MOCKBA».

MeToamMKa NoBepKM AOCTyNHA ANA 3arpy3KM Ha cante www.sonel.ru

MexcnoeepoyHviii uHmepean — 2 200a.

METPOJIOTMMECKAA CNYXBA OO0 «COH3/1» ocyulectsnseT MOBePKY Kak COBCTBEHHOro mMapka
peannsyemoro o60opyAoBaHUsA, Tak U NPUHOPOB OCTaNbHbIX Npou3BoaAnuTeNel, n obecneunBaeT BecnnaTHyto
poctasky CU B moBepKy U U3 NOBEPKKU IKCNPECC NMOYTOMN.
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http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=384
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=386
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=532
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=496
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=518
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=519
http://www.sonel.ru/

115533, r. Mockea, np-T AHgponoBa, 4.22, bBLU  «HaratuHckuit», 3atax 19, 0¢.1902.
Ten.: +7 (495) 995-20-65

E-mail: standart@sonel.ru

Internet: www.poverka.ru

12 CBEAEHHUA Ob U3T'OTOBUTEJIE

SONEL S.A., Poland, 58-100 Swidnica, ul. Wokulskiego 11
Tel: +48 74 85 83 800

Fax: +48 74 85 83 809
E-mail: sonel@sonel.pl
Internet: www.sonel.pl

13 CBEAEHHUA O IIOCTABIIHUKE

000 «COH3N», Poccua

142714, MocKoBckaa 06n., JIeHWHCKMA p-H, A. Mwucannoso, yn. [lepBomaiickada, 4.158A.
Ten./dakc +7(495) 287-43-53

E-mail: info@sonel.ru

Internet: www.sonel.ru

14 CBEJAEHUA O CEPBUCHOM LHEHTPE

[apaHTUNHBIN U NocnerapaHTUMHbI pemoHT CU SONEL ocywiecTBnsieT aBTopM30BaHHbIM CepBUCHbIN LleHTp
KomnaHuu COH3/1 n obecneumsaeT becnnatHyto goctaBky CM B peMOHT/U3 peMoHTa 3KCNpecc NoYTom.

CepBuCHbIN LLeHTp pacnosioXKeH no agpecy:

115533, r. MockBa, np-T AngponoBa, A4.22, bl  «HaratHckmi», astax 19, 0¢.1902.
Ten.: +7 (495) 995-20-65

E-mail: standart@sonel.ru

Internet: www.poverka.ru

15 CCbIVIKHU B UHTEPHET

KaTanor npoaykunm SONEL

http://www.sonel.ru/ru/products/

INeKTpoHHasA popma 3aKasa yCayr NOBEPKU INEKTPOU3MEPUTENbHBIX MPUOOPOB.
http://poverka.ru/main/request/poverka-request/

dneKTpoHHan popma 3aKasa pemoHTa npnbopos SONEL
http://poverka.ru/main/request/repair-request/

dneKTpounsmepuTenbHas nabopaTtopus
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mailto:standart@sonel.ru
http://www.poverka.ru/
mailto:sonel@sonel.pl
https://www.sonel.pl/pl/
mailto:info@sonel.ru
http://www.sonel.ru/
mailto:standart@sonel.ru
http://www.poverka.ru/
http://www.sonel.ru/ru/products/
http://poverka.ru/main/request/poverka-request/
http://poverka.ru/main/request/repair-request/

http://www.sonel.ru/ru/electrical-type-laboratory/
®opym SONEL
http://forum.sonel.ru/

KNYB SONEL
http://www.sonel.ru/ru/sonel-club/
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