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2 BBepeHue

PowerQ4 Plus — nepeHOCHON MHOrO(yHKUMOHanbHbIM NpUbop, npeaHasHavYeHHbIM ans
aHanmsa KayecTBa 3f1eKTPUYECKON SHEPTUN N OLEHKN ee NPOU3BOANTENBHOCTM.

01:12:14
t 01.01.08

U3MEPEHWA

PEFUCTPATOPbI
HACTPOWKA M3MEPEHNA

| OBLUME HACTPOMKMA |

PowerQ4

PucyHok 2.1: lNpubop PowerQ4 Plus

2.1 OCHOBHbIe XapaKTepPUCTUKN

4 KaHana HanpsbKeHusa C LUMPOKMM Auanas3oHoM mamepenuin: 0 ... 1000 Bcks,
KAT IIl / 1000 B.

4 kaHana Toka C MNOAAEP)KKOM aBTOMaTUYECKOro pacrio3HaBaHua Krellen u
BblGOpa AvanasoHa Ha npubope?.

OTtBevaeT TpeboBaHMsM cTaHgapTa O kadecTBe anektpoaHeprum IEC 61000-4-
30 Knacc A/S. 3anporpammupoBaHHas npoueaypa pernctpaumm gnsg aHanusa
no ctaHgapty EN 50160.

N3mepeHnst napameTpoB SNEKTPOIHEPru — B COOTBETCTBMM CO CTaHOapTamu
IEC 61557-12 n IEEE 1448.

OpHoBpeMeHHOe M3MepeHue Ha 8 kaHamnax — 16-6uTHoe aHanoro-umdposoe
npeobpa3oBaHne A5 BbICOKOTOYHbIX U3MEPEHUI NapamMeTpoB 3NEKTPOIHEPrnm
(MMHMManbHaga owmbka pa3oBoro casura).

! Tonbko npu ncnonb3oBaHUn «MHTennekTyansHbIx kneten» Metrel



e [lpocTon B NCNONb30BaHUN N MOLLHbIN peructpatop ¢ ob6bemom namatn 8 Mb u
BO3MOXHOCTbIO  peructpuposaTtb 524 pas3nuyHbiX napameTpa KadecTsa
3NIEKTPO3HEPTUM.

e 3amepeHne 1 permcTpaumnst MHTEPrapMOHUK 1 YNpaBnsoLLMX CUTHArOB.
e Llncdposoi TepMoMeETp AN U3MEPEHUS TeMMepaTypbl.

e MoLHble MHCTPYMEHTbI A4S MoMcka HEMCNPaBHOCTEN: perncTpaumns NepexoaHbIx
MPOLECCOB, NMYCKOBbLIX TOKOB, (POPMbI CUrHana.

e 3anucb 0cobbix COBLITUI HAMPSPKEHMSA U NONb30BATENbCKUX YCTaBOK.
e 15 4acoB aBTOHOMHOM paboThbl (OT BaTapen).

e [lporpammHoe obecneyeHune (MO) PowerView Bep.2.0 No3BonsieT BbINOSHATb
3arpysky gaHHblx Ha K, npocMoTp, aHanus 1 neyatb NosTly4eHHbIX pe3ynbTaToB.

o AHanuszatop PowerView Bep.2.0 npeacrtasnser cobon npocTton B
NCMoNb30BaHUN, HO MOLUHBIN MHTepdbenc Ons 3arpysku pesynbtaToB U
nHdopmauum o npudope Ha MK 1 npoBeaeHnss BbICTPOro U HarnsagHoOro
aHanusa paHHbIX. WHTepdenc obecneynBaeT ObICTPbIA NPOCMOTP W
OTOOp pe3ynbTaToB NyTEM UCNOSb30BaHUSA APEBOBUOHON CTPYKTYPbl TUMa
Windows Explorer.

o [lonb3oBaTenb MOXET C NErkocTbl 3arpy3uTb 3anncaHHble OaHHble Y
OpraHn3oBaTb WX B CTPYKTYpy B BWOE MHOrOYUCHEHHbIX OOBEKTOB C
No3nLNAMIN 1 NOANO3NLINSMNA.

o IO nosBonsieT reHepupoBaTb AuarpaMmmbl, rpacdukn M Tabnuubl Ans
MOSMIHOrO aHanu3a napaMeTpoB KadecTBa JMEKTPOIHEPrUM U neyaTu
npodgeccuoHanbHbIX MPOTOKOOB U3MEPEHNIA.

o [aHHble MOryT ObITb 3KCMOPTUPOBAHbI MMM CKONWPOBaHbI B Apyrue
NPUIIOXEHUa (Hanpumep, 3NeKTPOHHble Tabnuubl) Ana  ganbHenwwen
obpaboTkn.

o PasHoobpasHble pernctpypyemble napameTpbl MOryT otobpaxatbca u
aHanuanpoBaTbCsl  OOHOBPEMEHHO.  PasnuuHble  pernctpupyembie
napameTpbl MoOryt ObiTb 06beguMHeHbl B OAHO W3MeEpeEHue; OaHHble,
3anncaHHble pasnuyHbiMK Npubopamm, MoryT BbITb CUHXPOHU3NPOBAHbI C
KOMrneHcauuen no BpPEeMEHW; perncTpypyemMmble AaHHble MOoryT ObiTb
pasgerneHbl Ha HECKOSbKO U3MEPEHUNn UNn AaHHble, Npy HEOBXOANMOCTH,
MOryT ObITb N3BMEYEHbDI.

2.2 Mepbl 6e3onacHocTU

Mpn wucnonb3oBaHun aHanusatopoB MI 2792A PowerQ4 Plus gna obecneyeHus
©e3onacHoCTM onepaTtopa U MUHMMM3AUUK puUcka noBpexaeHus npudopa Heobxoanmo
NpUHUMaThL cregyrowme obLenpuHaTbIe Mepbl 6e30MacHOCTH:

Mpubop paspaboTaH ¢ ycnoBMem obecneyeHnss MakcMmarnbHOM 6e3onacHoOCTU
A onepartopa. Mcnonb3ynte aHanM3aTop B COOTBETCTBMU C PYKOBOACTBOM MO
3KcnsyaTauum, MHaye nNpmbop mMoxeT NpPeAcTaBNATbL ONACHOCTb Ans oneparopa!

@ He ucnonb3yinte aHannsatop u/unum nameputernbHble NPUHAANEXHOCTHU, ecnn
3aMe4yeHo Kakoe-nmbo nospexaeHue!

A Mpnbop conepXuUT AeTanu, PEeMOHT KOTOPbIX He MOXEeT ObITb BbINOJIHEH
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nonb3oBarteneM. CepBucHoe oGCnyXuBaHue, a Takke KanubpoBka JOMKHbI
BbINOJTHATLCA YNONTHOMOYEHHbLIMU OpraHusauusamm!

Bo nsbexaHue nopaxeHUs 3NeKTPMYECKUM TOKOM UIN NONy4YeHUsi TpaBMbl Npu
paboTe c aneKkTpoycTaHOBKaM1 Heo6xoaMMo NpMHMMaTh BCe Mepbl
6e3onacHocTu!

MCHOHb3yI7IT9 TOJNNIbKO CTaHAAPTHbIe U AONOJIHUTelNIbHbIe N3MepuTeribHble
npuHaanexHocCTu, nocrtaBrndeMbie Bawum AMCTpM6bI‘OTOp0M!

Mpubop conepxut nepesapsixkarowmnca NiMh 6atapeun (akkymynstopsnl). B
crny4yae He0o6XxoANUMOCTM UX 3aMeHbl, AO0MKHbI ObITb YCTaHOBMEHDI
aKKyMYnSITOPbI TOro Xe Tuna (CMOTpUTE METKY Ha aKKyMynsiTope unuv onmcaHue
B AAHHOM pyKoBoAcTBe). He ucnonb3ynre weno4yHblie 6atapen, koraga K
npubopy NoAKNOYEH aganTep 3MEeKTPONUTaHNUA, B NPOTUMBHOM Crly4ae OHMU
MoOryT B3opBaTtbcA!

BHyTpu npubGopa npucyTcTByeT onacHoe HanpsikeHue. [lepea OTKpbITMEM
KPbILWKKN OTceKka Ans 6aTapell HEO6XOAUMO OTCOEAUHUTL BCe U3MepUuTeribHble
npoBoAa, BbIKN4YUTL NPUGOP U OTCOEANHUTL Kabenb anekTponuTaHus!

Mpu TemnepaType okpyxatoLlero Bosayxa okosno 40°C BMHT KpbILIKKX OTCeKa Ans
GaTapel MOXeT HarpeTbCA A0 MaKCMMaribHO AOMYyCTMMOW TemMmnepaTtypbl Ans
MeTanfMyeckom 4Yactu Ppydku. B  TakMx KnumMaTuyeckux ycnoBusiIX
peKoMeHAYeTCA He KacaTbCA KPbIWKK OoTceka Ans 6arapei BoO BpeMs Unu cpasy
nocrie OKOH4YaHUA 3apAaa akKyMynsiTOpOB.

MakcumanbHoe HanpsikeHue mexpay nobon ¢azonm M HenTpanbHbLIM BXOAOM —
1000 Bck3. MakcumanbHoe HanpskeHue mexay ¢gasamum — 1730 Beks.

Bcerpa 3akopaumMBanTe Heucnonb3yemble Bxoabl HanpsikeHua (L1, L2, L3, GND)
C HeuTpanbHbiM Bxogaom (N) AnA npefnoTBpalleHUs OWMOOK NpU U3MEpPEeHUn U
HeBepHOro cpabaTbiBaHUA Tpurrepa ocobbix COOLITUM BCrneacTBue LWYMOBOM
CBA3M.

2.3 CNNCOK NpUMeHUMbIX CTaHAapToB

Mpnbopbl Ml 2792A PowerQ4 Plus pa3spaboTaHbl 1 NpOTECTUPOBAHbI B COOTBETCTBUN
CO cnefywLwmMn cTangapTamu:

AnekmpomazHumHas coemecmumocmes (OMC)

EN 61326-2-2: 2006 nekTpunyeckoe obopyaoBaHue NS USMEpPeHUH,

KOHTpOIs M nNabopaTopHOro MCNosib30BaHUS.
Omucceuns: ObopyaoBaHue knacca A
(NnpeaHa3HavYeHHoe 4N NPOMbILLIEHHOIO
NCNOSb30BaHMUS).

YcTonumneocTb Ans obopyaoBaHus,
npeaHasHa4YeHHOro Ansi UICNosfib30BaHUs B
NPOMBbILLSIEHHON cpeae.

besonacHocms (LVD)

EN 61010-1 : 2001 TpeboBaHns 6e30nacHOCTU ANs ANEKTPUYECKOro

obopyaoBaHus Anst UBMepPeHuiA, KOHTPOns u
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nabopaTopHOro MCMomnb30BaHMS.

MemoOb! usmepeHut

IEC 61000-4-30 : 2008 MeToabl TecTupoBaHusa n namepeHun — Metoapl

N3MepEHUI NapaMeTPOB KayecTBa 3MEeKTPOIHEPIUN.

IEC 61557-12 : 2007 O6opynoBaHve ans NpoBEpPKN, N3MEPEHNS NNn

MOHUTOPWHra 3awnTHbIX Mep — YacTb 12: PaboTa
N3MepPUTESIbHBIX U KOHTPOSBHO-U3MEPUTENbHbIX

YCTPOWCTB.
IEC 61000-4-7: 2002 + A1: O6Lwmnin cnpaBOYHUK NO U3MEPEHUAM FAPMOHUK U
2008 Knacc | WHTEePrapMoHWK N N3MepUTENBLHON annapaType.
IEC 61000-4-15 : 2010 N3mepeHune bnnkepoB — pyHKUMOHAamNbHbIE U
TeXHU4eckne TpedoBaHus.
EN 50160 : 2010 XapaKkTepucTUKN HanpsXKeHUs anekTpuyecTsa,

nocTaBnsieMoro obLecTBeHHbIMK
pacnpepgenntenbHbIMA CETAMMN.

lMpumevyaHue omHocumesibHo cmaHOapmos cepuu EN u IEC:

TekcT [aHHOro pPyKoOBOACTBa COAEPXWUT CCbINTKM Ha EBponenckne craHgapTbl. Bcee
ctaHgapTtbl cepum EN 6XXXX (Hanpumep, EN 61010) skBuBaneHTHbl cTaHaapTam
cepun IEC c Takum xe Homepom (Hanpumep, IEC 61010) u oTnuyaroTCs TOSbKO
BHeCeHHbIMW nonpaskamu, TpebyembiMn EBponenckon npoueaypon CorflacoBaHus.

2.4 Obo3HauyeHMA

B HacTosiLLeM pykoBOACTBE UCNONb3YOTCS Creayowme CMMBONbI U 0603HaYeHUs:

Cf,

Cfu

Cosg,
DPF

eP’ eP

eQ™, eQ%,
eQ", eQ“

eS’ eS

f, freq

Muk-dpaktop Toka, BKNoyas Cf, (Nuk-cpakTop Toka asbl p) U Cfiy (MKK-
hakTop Toka Hentpanu). PopmMyrnmpoBKy CM. B NyHKTe 6.1.3.

Muk-cpaktop HanpspkeHnus, Bkmovaa Cfypg (MUK-PAKTOP HanpsHKkeHus
mexay dason p n dason g) n Cfy, (MUk-haktop HanpskeHusa mexay
dason p n HenTpanoto). PopMynMPOBKY CM. B NyHKTe 6.1.2.

KoacpdbmumeHnt casura pas, sknoyas Cosep, / DPF, (KoadduumeHT
casura pas gasbl p). PopMynmMpoBKy CM. B NyHKTax 6.1.5 n 6.1.6.

AKTMBHast aHeprus, Bknovasi ePp (3Heprus dasbl p) u ePy (CymmapHas
aKTMBHas 9Heprnd). 3HaK MMHYC O3HayaeT NPOM3BEOEHHYIO 3JHEPTruto,
3HaK NMOC — 3aTpayveHHyo 3aHeprnio. PopmynnMpoBKY CM. B MyHKTe 6.1.7.

PeaktuBHas aHeprug, Brkrnovas eQp (aHeprus cdasbl p) U eQqor (CymmapHas
peakTuBHasa 9Heprus)). 3HAaK MMHYC o00O3Ha4yaeT NpPOU3BEOEHHYIO
9HEPrul, 3HaK NIKC — 3aTpayvyeHHy 3Hepruto. VIHOYKTUBHLIM Xapaktep
peakTMBHOW 3Heprum o603HayeH cuMBOSIOM “i”, €MKOCTHOW Xapaktep
peakTMBHON 3Heprun o0603Ha4yeH cumBosioM “c”’. POpMynMPoOBKY CM. B

nyHkTe 6.1.7.

MonHasa aHeprms. 3HaK MUHYC O3Ha4yaeT NPOU3BEOEHHYIO SHEPTUID, 3HAK
NNIOC — 3aTpadYeHHyo 3Hepruto. PopmMynMpoBKy CM. B NMyHKTe 6.1.7.

YacTtoTa, Bknovas frequiz (Hactota HanpsbkeHna Ha Usy), frequr (YacToTa
HanpsbkeHust Ha U;) u freq; (4actota Toka Ha ;). PopMynmnpoBKy CM. B
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IVszs

IFnd

Ihy,

lih,

INom
Ipk

IRms

#, PP

p. P9

PF, PF",
PF*, PF",
PF®

nyHkTe 6.1.4.

KoachpmumeHT HecummeTpum TOKOB No oBpaTHOW nocrnenoBaTenbHOCTU
(%). PopMynmpoBKYy CM. B NyHKTe 6.1.111.

KoappmuneHT HecuMmeTpum TOKOB MO HyreBoM MocreaoBaTeslbHOCTU
(%). PopMynmMpoBKYy CM. B NyHKTe 6.1.111.

Tok NnpAMoK nocnegoBaTeNbHOCTU B TpexdasHbIX cuctemax.
dopMynnpoBKy CM. B NyHKTe 6.1.111.

Tok o6paTHOM NnocneaoBaTenbHOCTU B TpeXdasHbIX CUCTEMAX.
dopmMynnpoBKy CM. B NyHKTe 6.1.111.

Tok HyneBoW nocregoBaTesibHOCTU B TpexdasHbIX CUCTEMaX.
dopmMynnpoBKy CM. B NyHKTe 6.1.111.

CpenHekBagpatundeckoe 3HadeHue (CK3) Toka, m3MmepsieMoe Kaxabln
nonynepuog, BkItoyas lpyrms (TOK dpasbl p), Inyrms (CK3 Toka HenTpanu).

CK3 Toka ocHoBHOM 4acToThl lh; (1-aa rapmoHuka), BknoYvast lpra (CK3
TOKa OCHOBHOM 4acToTbl gasbl pP) U Inea (CK3 TOKa OCHOBHOW 4acTOThl
HenTpanun). PopmMyrnmMpoBKy CM. B NyHKTe 6.1.8.

n®' rapmoHuueckass cocTaBnsiowas CK3 Toka, Bkmouvas Igh, (n*°

rapMoHuyeckass cocTaBnsiowaa CK3 Toka dasbl p) u Iyh, (n*
rapmMoHunyeckas coctasnsowan CK3 Toka HenTpanu). PopMynmMpoBKY CM.
B MyHKTe 6.1.8.

n®*' nHTeprapmoHuueckasi cocTtasnsiowas CK3 Toka, Bknovas lyih, (n*

MHTeprapMoHuyeckas cocTtasnsawlas CK3 Toka dasbl p) u Iyh, (n®
NHTeprapMoHu4eckas cocTaBnsawouas CK3 TOKa HenTpann).
dopMynNUPOBKY CM. B NyHKTe 6.1.8.

HomunHaneHbIn TOK. ToK TOKOBbIX Knewen npu 1 Bck3 Ha BbIxoae.
MnkoBbIN TOK, BKItOYas lprk (TOK dbasbl P) U Inek (MMKOBLIN TOK HEWTPAann).

CK3 Toka, Bkntoyas lprms (TOK dasbl p), Inrms (CK3 TOka Hewntpanu).
dopMynUpPoOBKY CM. B NyHKTe 6.1.3.

AKTMBHAA MOLLHOCTb, BKNtoYas Pp (aKTMBHas MOLWHOCTb hasbl pP) U Py
(cymmapHass  akTMBHad  MOLUHOCTb). 3HaK  MWHYC  oObo3Ha4vaet
NPOM3BEOAEHHYID MOLLHOCTb, 3HaK nnwc / OTCYyTCTBME 3Haka —
3aTpayYeHHy MOLLHOCTb. POpPMYNMPOBKY CM. B MyHKTax 6.1.5 n 6.1.6.

MHupekcbl. Obo3HauveHne gnda napametpa dasbl p: [1, 2, 3] nnn mexay
dhasamm pg: [12, 23, 31].

KoacppmumeHT MowHoctn, Bknoyvas PFp, (Bektop koadduumeHTa
MOLWHOCTU pasbl p) U PFy: (BEKTOP CyMMapHOro KoagduumeHTa
MOLUHOCTK). 3HaK MUHyC 06O3HA4YyaeT MpPOM3BEOEHHYHO MOLLHOCTb, 3HaK
NOC  —  3aTpayvyeHHY  MOLIHOCTb.  VIHOYKTUBHBLIN  Xapaktep
KoadduumeHTa MoWHOCTM 0603Ha4yeH cumBOnoM “i’,  €eMKOCTHOW

XapakTep KoaduLMeHTa MOLLIHOCTM 0603Ha4YeH CUMBOIIOM “C”.

MpumeyaHue: PF = Cos ¢ npu yCcnoBuu OTCYTCTBUS BbICLUMX FAPMOHMUK.
dopMynmMpoBKy CM. B NyHKTax 6.1.5 n 6.1.6.

AnutenbHas pos3a dnvkepa (2 4aca), Bknovas Pipg (OnvTenbHaa gosa
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Pst

I:)stlmin

S,S%, S

THD,

THDy

dnvkepa HanpsxeHns mexay dason p n dason g) un Py (anutenbHas
Ao3a  (pnukepa HanpskeHuss Mexay ¢ason p M HeuTparnblo).
dopmMynnpoBKy CM. B NyHKTe 6.1.9.

KpatkoBpemeHHaa pfosa drnmkepa (10 MuHYT), BKMoYaa Py
(kpaTkoBpeMeHHasa fo3a dnikepa HanpsixeHust mexay dason p un gasomn
g) 1 Psyp (KpaTkoBpemeHHas [o3a rivkepa HanpskeHusa mexay dason p
N HenTpanbto). POpMynNUPOBKY CM. B NyHKTe 6.1.9.

KpatkoBpemeHHaa posa drnmkepa (1 MwuHyTa), BKNMHOYAA  Psiiminpg
(kpaTkoBpeMeHHasa fo3a driMkepa HanpskeHust mexay dason p un gasomn
g) U Psuminp (KpaTKOBpeMeHHas [o03a rukepa HanpsbkeHus Mexay
dason p n HenTpanbto). PopMynMPOBKY CM. B NyHKTe 6.1.9.

PeaktnBHaa MolHOCTb, BKNtoYas Qp (peakTMBHas MOLLHOCTb hasbl p) U
Qut (CymMmapHasi peakTMBHasi MOLLHOCTb). 3Hak MWHyc o0603HadaeT
NPOV3BEAEHHYI0 MOLLUHOCTb, 3HaK MMC —  3aTPayeHHYK MOLLHOCTb.

“rn

MHOYKTUBHBIN XapaKTep peakTUBHON MOLLHOCTM 0603Ha4YeH cMMBOSIOM “i7,

€MKOCTHOM XapakTep peakTMBHOW MOLLHOCTM 0B03HavyeH cuMBOSOM “C”.
dopMynmMpoBKy CM. B NyHKTax 6.1.5 n 6.1.6.

MonHas MoOLWHOCTL, BKNOYas Sp (NofiHass MOWHOCTb asbl P) U Sior
(cymmapHasi nonHas MOLHOCTL). 3HaK MUHYC 0603Ha4YaeT MOLLHOCTb BO
BpeEMS TEeHepupoBaHUS, 3HaK MJKC — BO Bpems noTpebreHus.
dopMynMpoBKy CM. B NyHKTax 6.1.5 n 6.1.6.

CyMmapHbIi  KO3(PPULNEHT rapMOHUYECKUX COCTaBNSAOWMUX TOKa Mo
OTHOLLUEHNIO K OCHOBHOM, BKNoyas THDy, (CymMMapHbI KoapdULNEHT
rapMOHUYECKUX cocTaBngrowmnx Toka ¢asbl p) u THD\ (CymMmapHbIv
KO3 PUUMEHT FAapMOHUYECKMX  COCTaBNAOLWIMX TOoKa  HeWTpanmu).
®opMynUpPoOBKY CM. B NyHKTe 6.1.8.

CyMmapHbI KO3I(PUUMEHT rapMOHNYECKMX COCTaBNSAIOLNX HANPsKeHUs
MO OTHOLLEHWNIO K OCHOBHOW, BKNtovast THDypg (CyMMapHbIn KoadpurumneHT
rapMOHUNYECKNX COCTaBMALLNX HANpsXXeHns mexay dason p n gason g)
M THDyp (CymmapHbIi KOSMEPULMEHT rapMOHUYECKMX COCTaBMAOLNX
HaNPsXKeHUs1 Mexay das3on p n HenTparnbto). POpMyNMPOBKY CM. B MYHKTE
6.1.111.

KoadhpmumeHT HeCUMMETPUN HanpsHKeHun no obpaTtHom
nocnegosaTenbHoOCTH (%). POpMynMPOBKY CM. B NyHKTe 6.1.111.

KoadhpmumeHT HeCUMMETPUU HanpsHKeHun no HyneBoun
nocnegosaTenbHoOCTH (%). POpMYNMPOBKY CM. B NyHKTe 6.1.111.

CKS3 Hanps»keHus, Bkntovas Upg (HanpsbkeHve mexay dason p u gason g)
n Up (HanpskeHne mexay dason p n HeuTpanbo). oOpMynupoBKy CM. B
nyHkTe 6.1.2.

HanpsbkeHne npamon nocnenoBaTeNibHOCTU B TpexdasHbIX cucTemax.
dopMynMpoBKy CM. B NyHKTe 6.1.111.

HanpsibkeHne obpaTtHoM nocrnegoBaTenbHOCTU B TpexdasHbiX CUCTEMAX.
dopMynmMpoBKy CM. B NyHKTe 6.1.111.
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UDip

UFnd

Uhy

Uihy

UInt

UNom

Upk

Urms(1/2)

USweII

USig

HanpsihkeHne Hyneson nocrnefoBaTesibHOCTU B TpexdasHbIX CUCTEMaX.
®PopMynNUPOBKY CM. B NyHKTe 6.1.111.

MuHumanbHoe  HanpskeHne  Ugrmsaz), UM3MepsieMoe BO  BpeMms
BO3HMKHOBEHMS NpoBana.

CK3 HanpskeHuss ocHoBHoW 4YacTtoTbl Uh; (1-aga rapmMoHuKa), BkNioyas
Upgrnd (CK3 Hanps»keHna OCHOBHOW YacToTbl Mexay dason p u gason Q)
M Upra (CK3 HanpsbkeHuss OCHOBHOW 4acToTbl Mexay ason p u
HenTpanbto). PoOpMynMPoOBKY CM. B NyHKTe 6.1.8.

n®' rapmoHuyeckas coctapnsitowas CK3 HanpspkeHus, Bkrtoyas Upghy (n®”
rapMmoHunyeckasa coctasnstowas CK3 HanpsikeHuss mexay d¢ason p u
cason g) n Uphy (n* rapmoHnyeckas coctaensitowass CK3 HanpsikeHust
mMexay dason p u HenTparnbto). POpMYyNUPOBKY CM. B NyHKTe 6.1.8.

n®” MHTeprapmMmoHmn4yeckaa CcocCTaBlidolWan CK3 Hanps>XXeHnd, BKIllo4ad

Upgihn (n®™  uHTeprapmoHuueckas coctasnsowas CK3  HanpskeHus
mexay ¢ason p u dason g) u Upghy (n* wnHTEprapmoHnyeckas
coctaBnsawowas CK3 HanpsokeHns wmexagy gason p M HeUTpanbto).
dopMynNUPOBKY CM. B NyHKTe 6.1.8.

MuHumanbHoe  HanpskeHne  Ugrmsaz), M3MepsieMoe BO  BpewMms
BO3HUKHOBEHMS NPepbIBaHUS.

HomuHanbHoe HanpsbkeHue, OOblMHO —  HanpshkeHue, KOTOpbIM
o6o3HayeHa unu naeHTnduLnpoBaHa ceThb.

MNukoBoe HanpskeHue, BKMoYas Upgpk (HanpsbkeHne mexay dason p u
dason g) n Upek (HanpskeHne mexay dason p U HEUTpanbo).

CKS3 HanpspkeHus, namepsemoe Kaxabin nonynepuos, Bkntoyas Upgrms(i/2)
(HanpskeHne nonynepuwopda mexay dason p n dason g) U Uprmsisz)
(HanpsbkeHne nonynepuoga Mexagy Gason p U HEUTpanbto).
PopMynNUPOBKY CM. B NyHKTe 6.1.12.

MakcumanbHoe 3HaveHue HanpskeHust Urmsq/z), U3MEPEHHOe BO BpeMs
nepeHanpsKeHus.

CK3 HanpspkeHue ynpaBnsioWMx cUrHanos. Ynpasnsilowme CUrHanbl
ceTM - OTO CuUrHanbl HerapMOHMYECKOW YacToTbl, nepedaBaeMble
rnocTasLyMKaMu 3NEeKTPNYECKon 3Heprum ans yrpasreHus
obopynosaHueM. PopmMynmnpoBKy CM. B MyHKTe 6.2.9.
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3 OnucaHue npubopa

3.1 JlvueBass naHenb

01:12:14
Bt 01.01.08
V3MEPEHWS
PEFUCTPATOPI
HACTPOWKN M3MEPEHWI

| OBLUME HACTPOWKH |

~
@ &-2

e

<

PucyHok 3.1: Jluyesas naHersnb

KomrioHo8Ka nuuyesol rnaHersnu:

1.

o0k WD

XKA

F1-F4

KHonku Kypcopa
KHonka ENTER
KHonka ESC

KHonka
NMOACBETKA

. KHonka BKI /

BbIKJ1

"padomyecknn gucnnen co CBETOANOLHON NOACBETKON,
320 x 200 nukcenen.
@DyHKUMOHATbHbIE KNTaBULLN.

[MNepemelyeHne kypcopa 1 BbIOOp NnapameTpoB.
MoaTeBep)XaeHne HOBbIX NapamMeTpoB, BXOA B NOAMEHHO.
Bbixoa 13 nobon npoueaypsl, BbIXo U3 NOAMEHIO.

KHonka BkntodeHnsa \ BblkntodeHna nogcsetkn KK (namna
noaCcBETKM aBTOMATUYECKM BbIKNYaeTcss yepe3 15 MuHyT,
€CIN He NMPOUCXOOUT HaXXaTme HN O4HOM U3 KNaBuLL).

Ecnn kHonky NMOOCBETKA yaoepxuBaTb HaaTonW B TedeHue
bonee 1,5 cekyHa, Ha 9KkpaHe oOToOpaxaeTcs MeEHK
KOHTPACT. moxeT ObiTb OTKOPPEKTUpOBaHa C MOMOLLbIO
kHonok BJIEBO n BINPABO.

KHonka Bknto4eHus \ BbikntoveHnsa npnbopa.



15

3.2 NaHenb ¢ coeguHUTENIbHbIMM pa3bemMamMmu

1 A\ Bunmanve!
e cnonb3yrte Tonbko 6e3onacHble
2 n3mepuTesnbHble nposoaal

e MakcmanbHO JonyCTUMOE HanpsiXeHue
MeXxay BXOOOM HanpsXXeHus n semnen —
1000 Bcks!

e MakcumanbHO 4oNyCTUMOE HanpsXeHne
mMexay Bxogamu HanpsxeHus 1730 B cka!

PucyHok 3.2: BepxHsisi naHesb ¢ coeQuHUMebHbIMU pasbeMamu

KomrioHoeka eepxHel naHesiu ¢ coeOuUHUMesIbHbIMU pasbeMamu.

1 BxoaHble pazbembl 415 TOKOBbIX knewwen (11, Iz, I3, Iy).
2 BxopgHble pasbembl ana HanpsikeHust (L, Lo, L3, N, GND).

PucyHok 3.3: bokosasi naHesib ¢ COeOUHUMEbHbIMU padbemamu

KomrnoHoeka 6okoeoUl rnaHesnu ¢ coeOuHUMmMerbHbIMU pasbemamu.

1 He3[o anekTponuTaHus.
2 CepuiHbin nopT PS/2 — RS232/GPS.
3 lMopt USB/GPRS.
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3.3 Bua cHusy

PucyHok 3.4: Bud cHusy

Ob03Ha4YeHus:

1. BuHTbI ansa dukcaumm Kpbiwku nprubopa.
2. Otcek ans 6atapen.
3. Apnblk ¢ cepuUiHbIM HOMEPOM.

3.4 A3mepuTernbHble NPUHAASIEXXHOCTHU

3.4.1 CtangapTHble NPUHaANIeXHOCTH

Tabnuya 3.1: CmaHO0apmHbie npuHadnexHocmu PowerQ4 Plus

Ha3BaHue

Kon-Bo

'Mbkune TokoBble knewwm 3000 A/300A/30A (A 1227)

HaTtunk Temnepatypsbl (A 1354)

NameputenbHbI HAKOHEYHUK, KpaCHbIN

N3meputenbHbin HakoHedHUK (KAT 1), kpacHbin

N3meputenbHbin HakoHedHUK (KAT Il), yepHbin

3aXnMM TMna «KPOKOAMI», KPacCHbIN

WFRPRWN P>
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3aXum TUNa «KPOKOAWUM», YepPHbIN

3aXum TUNa «KPOKOOWUN», 3eMeHbli

N3mepuTtenbHbii kabenb Ans HanpsKeHUs, KpacHbIN

N3mepuTtenbHbin kabenb Ana HanpskeHUs, YepHbIn

N3mepuTenbHbIi kabenb Ans HanpskeHUs, 3eNeHbIn

GPS npueMHunk

Kabenb USB

Kabenb RS232

Apantep nutaHua 12B /1,2 A

NiMH nepesapsixaemble 6aTtapen, Tmn HR 6 (AA)

Msirkasi cymka ansi nepeHoCcKu

RlRrolRIRPRIRIRIRIRPRWR|R

PykoBoacTtBo no akcnnyataumn PowerQ4 Plus

[MpunaraeMbln KOMNAKT-AUCK COOEPXKUT:

e [IporpammHoe obecnedyHne PowerView Bep. 2.0 ¢
PYKOBOACTBOM MO 3KCNyatauum

e PykoBoacTteo no akcnnyatauum PowerQ4 Plus

e Y4yebHuk "Modern Power Quality Measurement Techniques”
(«CospeMeHHbIe Memoldbl UBMepPEeHUs napaMmempos Kadyecmesa
3/IEKMPO3HEPaUU»)

3.4.2 NlononHuTesibHble NPUHAASIEXXHOCTH

Tabnuya 3.2: [JononHumernbHbIe rnpuHadnexHocmu 0 PowerQ4 Plus

Kop pnsa Ha3BaHue

3aKkasa Ty N
A 1020 Manas cymka Ansi nepeHocKu o ,
A 1033 TokoBsble knewmn 1000 A/ 1B
A 1037 A 1069, A 1122
A 1037 TpaHcdopmatop Toka 5 A/ 1B A 1020
A 1039 CoeguHuTenbHbln  Kabenb AOns (o2 - T iy
TOKOBbIX KIewen - "_‘_q'
A 1069 Manble TokoBble krewm 100 A / —— |
1B A 1033 S 2014 S 2015

fL

A 1122 Manble TokoBble knewm 5 A/ 1B
A 1179 3-(hasHble rmbkue TokoBbIE ; &= @Q
knewm 2000 A/ 200 A/ 20 A

A 1279

A 1039 A 1179

S 2014 MpenoxpaHutenp, 3 WT.

S 2015 MNnocknn 3axnm, 4 wr.

A 1281 TokoBble kneLu
5A/100A /1000 A

A 1356 Mooem GPRS
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4 PaboTta c npubopom

B paHHom rnaBe onucaHa pabota c¢ npubopom. Ha numueBon naHenu npubopa
pacnonoxeH rpadgpudeckuin KK gucnnen n knaesmatypa. Ha gucnnee otobpaxatotcs
n3mMepeHHble napameTpbl U ctatyc npubopa. OCHOBHbIE CMMBOIbI, OTOOpaxaemble Ha
aucnnee, U onucaHna KnasuLl NpuBeAEeHbl HA pUCyHke 3.1.

CraTtyc 6atapeu:
MoaBuXHbIN 3HaK - 0OTOBpaxaeT npouecc 3apsaa 6atapeun
HenopgunxHbIn 3HakK - oTobpaxaeT ypoBeHb 3apsaaa

Cratyc GPS Cratryc GPRS
(Onums) (Onuwms)

TekyLiee
BpemMsA 1 gata

13:17:33
13.12.10

£ _
[S
i

MAIN MENU

MEASUREMENTS
RECORDERS
MEASUREMENT SETUP
GENERAL SETUP

CumBonusmpyet
, YTO agantep
nuTaHus
NOAKITOYEH K

npubopy
Enter:
®YHKL, KNaBULLK: Bbi6op
DYHKLMN KNaBuLL npoueaypbl
3aBUCAT OT 0TO6pa-
Xaemoro gucnnes
Esc: Bbixop,
Kypcop: 13 nobon
* [lepemelueHne npouenypsbl
M3meHeHne
macluTaba Bkn / BbIKn
MpokpyTka NoACBETKU
PowerQ4 Plus
BKI1/BbIKT1 Haxmute n
yaepxuvBaiTte gns
perynupoBku
KOHTPaCTHOCTK

PucyHok 4.1: OnucaHus cumeosiog ducrisies u Knasuuwl

B xogoe wuamepenun Ha pgucnnee MoryT otobpaxaTbCs pasnuyHble N3006paxeHus.
BonblUMHCTBO OTOOpaXkaeMbiX Ha 3KpaHe M3obpakeHun cogepaTt odbLime CUMBOSbI U
3HaKuW, KOTOPbIE ONMMUCaHbl HA HUXXENPUBEAEHHOM PUCYHKE.
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HazBaHue Tekywee Bpems
3KpaHa

OTobpaxaembiit CraTyc perucrtpaTopa:
U12: 4032V I: 91.12A

AnanasoH B Perunctpauusa

BpemerHast k- B Hert peructpaumm

oTMeTKa AN A @ 3aHat

nepBoii N NS NS YaepxaHue

BbIOOPDKNA

Onuuun ana BpemeHHas

byHKL, KNaBuLL oTMETKa MocreaHen

(F1-F4) BbIGOPKM

PucyHok 4.2: Obwue cumsoribl U 3HaKu, omobpaxkaeMble Ha oucrisiee 80 8peMsi
usmepeHul

4.1 'maBHOe MeHI0 npubopa

Mocne BknoveHUs npnbopa Ha aucnnee otobpaxaetcsa “NMABHOE MEHIKO”. B gaHHOM
MEHI0 MOryT BbITb BbIOpaHbl BCe pyHKLMM npnbopa.

206, 01:12:14
=S - 01.01.08
FNABHOE MEHH

WM3MEPEHWA
PEMMCTPATOPLI
HACTPOWKM U3MEPEHWIA

| OBLUME HACTPOUKN |

! |
PucyHok 4.3: “TTTABHOE MEHIO”

Tabnuuya 4.1: Cumeoribl u 0603Ha4YeHuUs1 oucrines

CocTosiHne baTapeu:
Q e CuymBoOn B ABMXEHUM — MHAMKALMA 3apsga GaTapen.
e HenoaswxHbI cMMBON — OTOOpaXkaeT ypoBeHb 3apsaa baTapen.

QI CvMBONM3NpyeT, 4YTO K Npnbopy NOAKIOYEHO 3apsaHOe YCTPOWCTBO.

Cratyc moayns GPS (mononHuTtenebHas npvHaanexHocTb A 1355)

2 Mopaynb GPS onpefgeneH, HO nepefaeT HEKOPPEKTHbIE JaHHbIE O
N BPEMEHW N MECTOMNONOXEHUN (MOUCK CNYTHUKOBOIO CUrHarna unv
CNVLLKOM cnabbli curHan cnyTHuka)

@ Bpema GPS koppekTHO — curHan BpemeHu cnytHuka GPS
AEeNCTBUTENEH
G| Cratyc mogema GPRS (gononHutenbHasa npuHagnexHocTs A 1356)
? GPRS B pexume nHnumanusaumm (nogpobHas nHgopmaums — B n.

5.2.6)
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Moaem GPRS roToB k NpUHSATUIO 3BOHKA OT nonb3oBaTens (nogpobHast

Eﬁ nHcpopmaums — B n. 5.2.6)

MaoeT npouecc kommyHukaunmn nocpeactsom GPRS (nogpobHas

?_u"-p nHdopmauusa — B n. 5.2.6)

12:58:24

24.11.08 Tekywine gata n Bpemsi

Tabnuya 4.2: QyHKUUOHasbHbIE Kiaguwu

© © Bu60p byrkunm B “TNIABHOM MEHIO”.

Bxoa B BbIGpaHHyH0 OyHKLINIO.

4.1.1 OcHOoBHble hyHKLUUN Npubopa

Haxas knaBuwy ENTER, nonb3oBaTenb MOXeT BblbpaTb OAHY M3 YeTbipex noarpynn

PYHKUMN:

e /3mepeHuss — Habop OCHOBHbIX (PYHKUUIM / 3KpAHOB U3MepPEHNS,
e Pervcrpatopbl — HacTpoKrKka n MPOCMOTP pPasfNYHbIX TUMOB perncTpauuu.
e HacTpolkm u3MepeHun — yTCaHOBKa MapaMeTpoB W HaCTpoMKa npoueaypbl

N3MEepPEHNA,

e OO6LIME HACTPOMKM — KOHUrypauuss WnM MpoBepka Apyrux napameTpoB

npubopa.

Cnncok Bcex NOAMEHIO NPEeACTaBNEH Ha HKEeCNeayloLWMX PUCYHKaX.

WM3MEPEHWA ] 02:28

| U,ILf |
MOLWHOCTL
3HEPT 1A
FTAPMOHUKIA
HM3MEPEHWE ©ITMKEPCOB
GAIOBAA OUATPAMMA
TEMIMEPATYPA

PucyHok 4.1: MeHro «3mepeHusi»

PEFUCTPATOPbI #0228

| OCH. PETUCTPATOP |
PEr-P ®OPMbI CUFHANA
PEFUCT-P MYCK. TOKA
PEMCT-P NEPEX. MPOLL.
TABNWUA COBbITUIA
TABNWLA YCTABOK
CMMCOK NAMATK

PucyHok 4.2: MeHro «Peaucmpamopbi»
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| HAC. COEBUHEHUS | | MEPEQAYA JAHHBIX |
HACTPOWMKN COBEITHA BPEMA N OATA
HACTPOWKKM YCTABOK A3bIK
HACTPOWKK ¥TIP. CHIH. OYMCTKA NAMATH
AAHHBLIE NPUBOPA

SABNOK.IPASBNOK.

PucyHok 4.3: MeHto «HacTtpownkn PucyHok 4.4: MeHto «O6Lmne HacTponkmn»
N3MepeHniny
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42 MeHwo U, |, f

Bce 3HaumMmMble napameTpbl HAaNPsXXeHWs, ToOKa U 4YacToTbl MOryT HabN4aTLCA B MEHIO
‘U, I, . Pesynbtatbl u3MepeHu MOryT OblTb NpeacTaBneHol B TabnnyHom
(MBMEPEHUME) wnn rpadudeckom Buage (OCUWMITIIOMPA®, OTKITOHEHWA). Bug
OTKNOHEHWA poctyneH Tonbko B pexume PEMMCTPAUUNA. Bonee nogpobHas
nHdopmauusa — B rnase 0.

4.2.1 W3mepeHue

Mpn Bxoge B meHo U, |, f, oToGpaxkaeTtcsa akpaH U, |, f — UIBMEPEHWE B TabnnyHom
Buae (CM. pUCyHOK HUXe).

U,|f -MBMEPEHWE L1 [®]20:53]
T I L1 L2 L3 N

RMS 223.5 B 878.9 A

THD 3.7 % 1.8 % uL 2235 2237 22348  8.0B
CF 1.37 1.38 That 3.7 3.7 3.7% —— O
PEAK 306.8 B 1215 A L 878.0 880.6 8811A 34.4A
MAX 172 225.5 B 896.8 A

HIN 12 2251 B 806.5 A Thdl 33 33 3.8% 196.1%

49.984 ry f 49.984 ru

f
YAEPK. | CBPOC | 12:MNAS | OCLWN. VOEPK. | | OCLIMP.

PucyHok 4.8: Tabnu4yHoe npedcmaerieHue MeHr usmepeHus U, |, 1.

Ha paHHbIX 3KpaHaX MNoKa3aHbl TeKyuwne 3HaYeHUA TOKa U HanpAXeHUuA. Onucanus
CUMBOJSIOB 1 0603HAYEHUIN Ha OaHHbIX M306pa)KeHVIF|X npuBeaeHbl HWXe.

Tabnuya 4.3: Cumeorbl u 0603Ha4YeHUs1 Ha aKpaHe rpubopa

CuMBoONM3npyeT TekyLnii oTobpaxkaemblin KaHar.

NJA A

>~

Tekywumn ctaTyc peructparopa:
PEMMCTPATOP aktuBeH.

PEMMMCTPATOP 3aHaT (nonck 1 Bbibopka AaHHbIX U3 NaMsATH).

PEMMCTPATOP He akTuBeH.
Tekywiee Bpems.
CpeaHekBagpaTuyeckoe 3HavyeHne Ugrms U Irms .

THD CyMMapHbI KO3 PUUMEHT rapMOHUYECKMX cocTaBnsaowmnx THDy n
THD,,

CF Muk-daktop Cfy u Cf;.
PEAK lNukoBoe 3HauyeHne Upg U Ipg.

MAX V2 MakcumanbHoe HanpskeHne Urms(i/2) U MakcUManbHbIA TOK lyrms,
namepeHHole nocne CBPOCA (knaBuwa: F2).

MIN V2 MuHumarnbHoe HanpskeHne Urms(i/2) U MUHUMAnbHbIA TOK liyrms,

Hooo

Py,
<
(0)]
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namepeHHole nocrne CBEPOCA (knasuwa: F2).

f YacTtoTa Ha onopHOM KaHarne.

MpumeyvaHus:

- B cnydyae neperpysku aHanoro-uugposoro npeobpasosaTens 3HayYeHus Toka W
HanpskeHus byayT oTobpaxeHbl B MHBEPTMPOBaHHOM LIBETE .

- B cnyyae ecnn 3HayeHns casHoro Toka n HanpsbkeHus HaxoasTtces BHe 10 ... 150 %
AnanasoHa, To X 3HayeHus byayT oTobpaxkeHbl B MHBEPTUPOBaAHHOM LiBETE .

Tabnuya 4.4: QyHKUUOHasbHbIe Krasuwu

CHuMOK dhopMbI curHana:
YaepxaHue pesynbTaToB Ha aKpaHe.

CoxpaHeHWne yaepXnuBaemblx pe3ynbTaToB B NaMsaTw.

C6poc 3HaveHnnt MAX %2 MIN V2 (Urms(i/2) U lvRms)-

OTobpakeHne OTKNOHEHNIN YacTOTbl (QOCTYMNHO TOMBKO B
pexume permcrpawumm).

OTobpakeHune pesynbTaToB 3Mepennn ona dasnl L1.
OTobpaxeHue pe3ynbTaToB U3MepeHun ang gassl L2.
OTobpakeHune pesynbTaToB U3MepeHnn ona dasbl L3.
OTob6paxeHune pe3ynbTaToB n3MepeHui ansa Hemtpanm LN.
CyMma pes3ynbTaToB U3MepeHnin ona Bcex ¢as.

OTobpaxeHne  pe3ynbTaTtoB  MU3MEpeHus  MexdasHbIX
HanpsHkKeHUn.

° OCLN.

Mepekntoyernne B pexum NSMEPEHUE.
MepekntoveHune B pexum OCUUITIOMPAD.

Mepekntodenne B pexkum OTKITOHEHWUA (gocTynHO Tonbko B
pexume permcrpawumm).

BosspaT B meHo “USMEPEHNA”.

4.2.2 Ocumnnorpad

B OaHHOM pexume oToGpaaloTcsl pasnuyHble KoMOuHaumm opM cUrHaroB Toka U

HanpsXeHn4.
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U,Lf - OCLWINOTPA®D ][ 21:29 U,Lf - OCUMNNOrPAD ][ 21:35]
U12:4060B  f: 49.984Iy M: 8824A  f: 49984y
Thd: 25% Thd: 95%

1196E 1982A
/‘\‘\\

B &2, S Bric 62, Shic
| YOEPK. | U ' | 1235 | U3MEP. | YOEPK. | 1 u4 [ 123 |
PucyHok 4.9: @opma cuzHana PucyHok 4.10: @opma cuzsHana

Harnpsp>KeHusi moka
U,Lf - OCLUMNNOrPAD B 21:45 U,Lf - OCLMNNOrPAD ]| 21:50
U12:4060B  I1: 98.2A U12:406.0B  I1: 98.2A

b 119€E1982A

B

PucyHok 4.11: @opma cuzaHarsios
HarnpskeHUs u moka (00UH epagbuk)

eyl

YOEPK. | U+l W | 123 | USMEP. |

PucyHok 4.12: ®opma cuzHaros
HanpskeHUs1 U moka (0ea epaghuka)

Tabnuuya 4.5: Cumeorsibl U 0603Ha4YeHUs1 Ha akpaHe rpubopa

Tekywnn ctaTyc perucrtparopa:

®] PEFMCTPATOP akTueH.

|E| PEMMMCTPATOP 3aHAaT (nonck 1 BbibopKa AaHHbIX U3 NaMATH).

o] PEFMCTPATOP He akTuBeH.

21:50 Tekylwiee Bpems.

Up CpeaHekBagpaTtudeckne 3HavyeHns pasHoro HanpsHKeHUs:

p: [1--3, N] UlRms, U2Rms, U3Rms, UNRms.

Upg CpefgHekBagpaTnyeckme 3aHa4eHnsa mexaasHoro (MHeNHoro)

p,g: [1, 2, 3] | HanpsxeHus: Uiorms, U23rms, Usirms.

Ip CpeaHekBagpaTnyeckne 3Ha4YeHus Toka:

p: [1--3, N] I1Rms, I2F2ms, |3Rms, INRms.

Thd CymMMapHbi  KOIMPUUNEHT rapMOHMYECKMX COCTaBMSOWNX AN
oTobpaxkaemon BenumunHel (THDy nnn THD)).

F YacTtoTa Ha OrnopHOM KaHarne.
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Tabnuuya 4.6: QyHKUUOHasbHbIE Kaguwu

° CHMMOK ¢popMbI curHana:
pf1S g M V iepxaHme pe3ynbTaToB Ha 3KpaHe.
COXP. CoxpaHeHuve yaepXxusaeMblx pe3ynbTaTtoB B NaMATH.

Bbi6op dhopmbl curHana aonst otobpaxkeHus:
I O1o6paxenne dhopMbl curHana HanpshKeHus.

e OTobpaxeHne hopMbl CUrHana Toka.

OTobGpaxeHne PopMbl CUrHaNOB HanpsXXeHus u Toka (0auH
rpadumk).

OT06pa>KeHme POpMbI CUrHaNoOB HanpskeHuss U Toka (OBa
rpacguka).

Bbibop mexay oTobpaxeHnem popmbl curHana gasbl,
HenTpanu, Bcex dpas nnu NMHUK:

OTtobpaxeHne popmbl curHana anga gasbl L1.

a OTobpaxeHune opmbl curHana gns dasbl L2.

OT1obpaxeHne dopmbl curHana anga gasbl L3.

OTobpaxeHune dopmbl curHana gns Hentpanu LN.

OT1obpaxeHne popMbl cUrHaNoOB AN Bcex das.
IEINE Nepexnioyenme B pexxum USMEPEHME.

° ]I 1)l Mepekniouenne B pexum OCLMNNOMPA®.

MepekntoyeHne B pexxum OTKITOHEHWA (gocTtynHo Tonbko B
pexume permcrtpauun).

Bbibop dopmbl curHana ana macwrtabuposanus (Tonbko gns U/l vnm
U+l).

° a HacTpolika BepTukanbHOro macutabrnpoBaHus.

a o HacTpolika ropu3oHTanbHOro maclutabupoBaHus.

O Bbixoa 13 pexuma ygepxaHusi 6e3 coxpaHeHus:;
BosepaTt B meHo “Y“UBSMEPEHUNA”.

4.2.3 OTKNOHeHuA

Korga aktuseH PETMICTPATOP, poctyneH pexum OTKITOHEHWA (cm. rmasy 09 gna
nony4yeHns nHdopmaumm ob akTMBM3aumMm perncTpartopa).

OmknoHeHUs1 MoKa u HanpsiXeHusi

OTKNOHEHUs TOKa U HanpsbKeHUst MOryT HabnaaTbCsa NYyTEM LMKINYECKOro HaaTus
dyHKunoHansHon knasuwm F4 (MSMEPEHUE — OCUUITTIONPA® — OTKINTOHEHWA).
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ULf - OTKNOHEHMA _________ @ll217 ULf-OTKNOHEHWA (X221
Ul x[2285] B |U1 &|2286] B U1 E[2203] B
Ul x|2285| B M x|e378] A
X221 98 22208 wgm:lﬁ E02o%B ¥2281B T 11624 ¥ 683 A t: I]I]!! I]1ﬂl

[ MACW+- | U1 [ 12iNA | WSMEP. | MACL+- | Utl U | 12:NA | WMEP. |
PucyHok 4.13: OmKIoHeHUs1 HanpshkeHusi PucyHok 4.44: OmKroHeHuUs1 moka u

HarnpsikeHusi (00UH epaguk)

U Lf - OTKNOHEHWA 0] 22:25
U1 ¥ 2206| B 1 E|9388 | A |13 ¥ 9089 | A
1 E(9380| A 12 E|9091| A |IN E 442 | A
E23 50 ¥2o250 04440 EI6HT A %01;15;04 Eo4d 44 X697 A t: 00 |]1;1ﬁ;4?.

N\
=

[ MACW-+ | UiV 12304 | WIMEP. | [ MACLL-+ | | V|

PucyHok 4.55: OmkrnoHeHuUs1 moka u PucyHok 4.66: OmKnoHeHUs1 8Cex moKos
Harnps>keHus (0ea epadgbuka)

Tabnuuya 4.7: Cumeorsibl U 0603Ha4YeHUs1 Ha akpaHe rpubopa

Tekywmmn ctaTyc permcrpaTopa:

@] PEFMCTPATOP akTuseH.

El PEMMMCTPATOP 3aHAaT (nonck 1 BbiIbopKa AaHHbIX U3 NaMATH).
> PEFMCTPATOP He akTuBeH.
22:25 Tekywiee Bpems.

Up, Upg MakcumansHoe (%), cpegHee (£) n MuHMManbHoe (¥) 3HauveHue
p: [1..3; N] | ®a3Horo Uprms UMM NUHENHOTO HanpsikeHus Upgrms 3@ MOCNEOHUN
3aperncTpupoBaHHbIN MHTepBan uHTerpaumm (1P).

Ip MakcumansHoe (%),cpeaHee ()M MuHMManbHoe (¥)3HauyeHue ToKa
p: [1..3, N] | lprms 32 NOCREOHNIA 3aperncTpupoBaHHbIN MHTepBan uHterpauum (IP).

t: 001 01:16:47] | Tekywiee Bpems PETICTPATOPA ([JHEN 4acoB: MUHYT: CEKYHA).

Eo31 9B ¥2oe0p| MakcMManbHOe Y MUHUManbHOE 3aperncTpupoBaHHOE HanpsikeHue.
o444 X36974 | MakcManbHbIN 1 MUHUMarbHbIN 3aperMcTPUPOBaHHbIN TOK.
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Tabnuuya 4.8: QyHKUUOHasbHbIE Klaguwu

[LIInIIRE  VYBenunyeHne macwwitaba.
[TIYAIII  YMmeHblueHne macluTaba.

BbiGop mexay cregyowmmm onumusiMu:

OT1obpaxeHne OTKNOHEHUIN HanpsiKEHNS.

OToGpaeHne OTKNOHEeHUI ToKa.

a OTobpaxxeHne OTKIIOHEHMA ToKa W HanpsbkeHus (oauH
rpadoumk).

m OTobpaxeHne OTKMOHEHWA TOKa W HanpsbkeHus (OBa
rpaduka).

Bbibop mexay oTobpaeHMeM OTKNOHEHUI AN dasbl,
HeuTpanu, Bcex das nnu nNHUm:

OTtobpaxxeHne OTKNoHeHUn ansa gasbl L1.
OTtobpaxxeHne OTKNoHeHUn ansa gasbl L2.

OTtobpaxeHue OTKNoHeHUn ansa gasbl L3.
OTtobpaxxeHne OTKNoHeHun ansa Hentpanu LN.

OTtobpaxkeHne OTKNOHeHUN ansa Bcex as.

MepekntoveHne B pexum ASMEPEHUE.
OCLKI. MepekntodeHne B pexum OCLUITTIONPA®.
MepekntoveHune B pexxum OTKITOHEHUA.

Bbibop oTknoHeHun ons macwtabuposaHuna (tonbko ansa U/l unn U+).

0© O

BoaspaTt B meHo “USMEPEHNA”.

OmkrnoHeHUss Yacmomali

OTKNOHEHUA YacTOTbl MOryT OblTb NPOCMOTPEHbI NyTEM HaXaTust (PYHKLUWOHAaNbHOM
knasuwu F2 B meHro USMEPEHUE.

U,Lf - OTKIIOHEHWUA @] 22:41
f x[4998|ru[f x[4098|ru
f__ E/4098 My

A998 Ty E49.94 Ty t: I]I]!! 01:32:35]
MACWH- | | | U3MEP.

PucyHok 4.77: OkpaH omkroHeHud Yyacmomsi U, |, f.
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Tabnuua 4.9: Cumeorsibl u 0603Ha4YeHUs1 Ha 3kpaHe rpubopa

Tekywmmn ctaTyc permcrpatopa:

@ PEFMCTPATOP akTuseH.
E PEMMCTPATOP 3aHAT (Nonck 1 BbIBOpKa AaHHbIX U3 NamMsATw).
] PEFMCTPATOP He aKTuBeH.
TekyLlee Bpems.
f MakcumanbHoe (&), cpegHee (X) M MMHMManbHOE (X) 3HaYeHne

4YacTOTbl HA KaHarne CUMHXPOHM3auun 3a NocrneagHum
3aperncTpupoBaHHbIN MHTepBan uHterpauum (1P).

t: 00/1 01:32:35] | Tekywee Bpema PETVICTPATOPA (JHen 4YacoB: MUHYT: CEKYHA).
E 49950y ¥ 4994 11| MakcmanbHas 1 MMHMMarnbHas YactoTa Ha oTobpaxaemoM rpaduke.

Tabnuya 4.10: @yHKYUOHasbHbIe Kriaguwu

° [FIYSIT VBennyeHne maclutaba.

YIXSII Y veHblueHne macwitaba.
° IMEMEA Bosspar B meHio MISBMEPEHMUE.

° e HacTpoWnka BepTuKanbHOro mactabnpoBaHus.

a ° HacTpoika ropusoHTanbHoro MaclutTabupoBaHus.

D BoaspaTt B meHo ““UBSMEPEHUNA”.

4.3 MeHI0 MOLLHOCTH

B meHio MOWHOCTDb npubop oTobpaxaeT wnamepsiemble napameTpbl MOLLHOCTW.
Pesynbtatel Moryt oTobpaxatbca B TabnuyHom Buge (M3MEPEHWE) wnun
rpadoudeckom Buge (OTKITOHEHWA). Bug OTKIIOHEHWUA poctyneH Tonbko, korga
aktuBeH PEIMMCTPATOP. [Ons nonyyeHus 6Gonee nogpobHon wHpopmaumm no
akTMBMsaumm pernctpatopa obpatutechb Kk rnase 09. [Ins nonydeHnsa mHdopmaumm o
3HayYeHUn OTAENbHbLIX NapaMeTpoB MOLHOCTU obpaTuTtech K nyHktam 6.1.5 1 6.1.6.

4.3.1 A3mepeHune

Mpn Bxoge B MeHO MolHocTM M3 meHio UBMEPEHWA, Ha akpaHe oTobpasuTtcs
Tabnuynaa ¢opma meHto MOWHOCTb — UBMEPEHUE (cm. PucyHok Huxe). Pexum
N3MEPEHWE oTtobpaxaeT napameTpbl MOLLHOCTU, HaNpsi>KeHUs 1 ToKa.
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L1 L2 L3 Cymma P 100.5 kBT | PF .0.46¢
P 100.0 93.6 91.8 285.4 KBr Q -190.2xeap| DPF  +0.45¢
Q -190.1 -189.0 -185.5 -564..6 ksap S 215.1 kBA
s 214.8 210.9 207.0 632.6 kBA U I
P +0.46c +0.44¢ +0.44¢ +0.45¢ RMS 2295 B
DPF  +0.45¢ +0.43¢ +0.43¢ THD 52 B
u 229.2 231.6 228.0 B THD 22 %
n 937.0 910.6 907.8 A CF 1.50
PucyHok 4.88: OcHO8Hble PucyHok 4.99: [lemanu3upogaHHbie
rnapamempbl MOUWHOCMU napamemps! MowHocmu Ha ¢pase L1

OnucaHusa cnmsornoB U 06o3HadeHnn B pexume W3MEPEHWE npuBeaeHsl B Tabnuue

HWXe.

Tabnuya 4.11: Cumeornbl U 0603Ha4YeHUs1 Ha aKpaHe rpubopa

L1jL2]L3
Al A

CumBonmanpyeT TeKyLLNin oToOpaXkaeMbl KaHan.

Tekywmmn ctaTyc permcrpaTopa:

PEMCTPATOP aktuseH.

PEMMMCTPATOP 3aHAaT (nonck 1 BbibopKa AaHHbIX U3 NaMATH).

PEMMCTPATOP He akTuBEH.

I@mﬁ

22:46

Tekywiee Bpems.

P,Q,S Tekywas aktusHas (P), peaktuBHasg (Q) u nonHas (S) MOLHOCTb.

PF, DPF Texkywmin koadpdpunumeHT mowHoctn (PF) n koadduumeHT casura ¢as
(cos o).

U NcTuHHOoe gencteytollee 3HavYeHne Ugms.

I NcTuHHOE genctaytollee 3Ha4YeHNe Irms.

RMS NcTuHHbIe gencTaytowme 3HavYeHnst Urms U Irms.

THD MonHble koahpuumeHTobl rapmoHmk THDy n THD,.

CF Muk-cpaktop Cfy n Cf;,

Tabnuya 4.12. @yHKYUOHasIbHbIE Kriasuwiu

CHuMOK dbopMbI curHana:

° YOEPK. YpaepxaHue pesynstaToB Ha 3KpaHe.

COXP. CoxpaHeHune yaepXusaeMblx pe3ynbTaToB B NaMATH.

Bbibop mexay oTobGpaxeHnem napameTpoB dasbl, HEUTpanu,
Bcex has nnm NMMHum:

OTob6paxeHne napameTpoB Ansa dasbl L1.
OTobpaxeHne napameTpoB Ang gasbl L2.
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OTob6paxeHne napameTpoB Ansa dasbl L3.
OTobpaxxeHne napameTpoB Ang Bcex ¢as.
OTobpaxxeHne napameTpoB MeXdasHOro HanpsiXKeHus.

Mepekntoyerne B pexum NSMEPEHWE (pnocTtynHo Tonbko Bo
BpeMsi perncTpaummn).

MepekntoyeHne B pexxum OTKITOHEHWUA (gocTynHO TonbKo
BO BpeMSsi permcrpauumm).

-

Bbixog u3 pexxuma yaepxxaHunsa 6e3 coxpaHeHus;
BoaspaT B meHo “USMEPEHNA".

4.3.2 OTKNOHeHusA

Bo Bpems peructpaumm goctyneH pexum OTKINOHEHUA (ona nonyyeHus nogpobHom
WMHpopMauumn No akTMBU3aLUuKn pernctpaTopa obpatutecs k rnase 0).

Tabnuya 4.13:

. Oewr.  (22:47
P1+ x| 997 | kBt |P1+ &| 1015 | kBT

P1+ X| 1005 | kBt
E2673KBT X 11.4KET t: 00J1 01:38:08

MACI-+ | P o 1

PucyHok 4.20: OkpaH 0mKIoHeHUlU MOWHoOcCmu.

Cumeornbl u 0603Ha4YeHUs1 Ha 3KpaHe npubopa

Tekywumn ctaTyc peructparopa:

PEIMCTPATOP akTtuBeH.

PETMCTPATOP 3aHAT (nonck n Bolbopka AaHHbIX U3 NamATn).

PEMMCTPATOP He akTuBeEH.

OT1obpaxkeHne BbIBpaHHOIo peXxmma MOLHOCTH:

OTobpaxeHue noTpebnsaeMon MOLHOCTHY (+).

FeH. OTobpaxeHne Npon3BeaEHHON MOLLHOCTY (-).
| 22:47 TekylLee Bpems.
MakcumaneHoe (&), cpegHee (X) M MuHMManbHoe (¥) 3HayeHue
Pp+, Pt | notpebnsemoit (P1*, Po", Ps*, Pwt') nnu nponssoaumoir (P1, Py, Pg,
_ Piwt) aKTUBHOW MOLLHOCTM 3a MOCfegHuMn 3aperncTpupoBaHHbIN
p: [1..3] WHTepBan unTerpauuu (IP).
_ _ MakcumansHoe (&), cpegree (£) U MuHMManbHoe (X) 3HauyeHue
Qipt, Qitt | notpebnsiemoit (Qi*, Qiz", Qiz ¥, Qior’) MM HP0W3BOPWMC1|7| (Qil_, Qi2+',
0 [L1.3] Qis ", Qitot) PEAKTUBHON MHAYKTUBHOW MoLlHOCcTH (Qir™, Qi Qis™, Qitot’)

3a nocrneaHnin 3aperncTpupoBaHHbIv MHTepBan uHterpauum (1P).
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MakcumanbHoe (%), cpegHee (¥£) u MUHMManbHoe (E) 3Ha4eHue
Qcp#, Qct: | notpebnsemoint (Qci’, Qo Qca ™, Qctor’) MMM NponasoanMoit (Qet’, Qco”
, Qcz , Qctot) peaKTUBHOM eMKOCTHOM MoWHOCTU (Qci*, Qco®, Qcs *,
p-[1..3] Qcrot’) 3@ MOCMEAHUN 3aperncTPUMPOBAHHbBIA MHTEpBan WHTerpaLmm

(IP).

MakcumanbHoe (%), cpegHee (¥£) u MUHMManbHoe (E) 3Ha4eHue
Sp#, St | notpebnsemonn nonHo MowHocTM  (SiT, S»%, Si', Swt) wm
NpPoOM3BOAMMOMN NOSHOM MowHoCcTU (S1', S2', S3', Stt) 3@ nocnegHuin
p:[1..3] 3aperncTpupoBaHHbIN UHTepBan nHterpauum (1P).

PFipt, PFitt | MakcumanebHoe (&), cpegHee (¥) M MWHMMarnbHoe (X) 3HayeHue
WHOYKTUBHOIO KO3duLUMEeHTa MOLLHOCTH (1*" kBagpaHT: PFi", PFi,",
p: [1..3] PFis *, PFiot’ 1 3" kBagpaHT: PFii, PFiy, PFis ", PFio) 3@ nocnegHun
3aperncTpupoBaHHbIN MHTepBan nHterpauum (IP).

PFcp, PFtt | MakcumanesHoe (&), cpegHee (¥) v MWHMMarnbHoe (X) 3HayeHue
EMKOCTHOTO KoadduLmeHTa MoluHocTn (4°" kBagpaHT: PFe’, PFc”,
p: [1..3] PFes *, PFaot ¥ 2% kBagpaHT: PFei, PFce, PFes , PFeor) 3a
nocrnegHun 3aperMcTpupoBaHHbIN MHTepBan nHterpauuu (1P).

Tekywee spems PETUICTPATOPA ([Hell 4acoB: MUHYT: CEKYHA).

Z067 2B ¥ 114¢8r | MakcMManbHbI U MUHUMATbHBIN 3aperMcTpupoBaHHbIN NapamMeTp.

Tabnuya 4.14: QyHKYUOHasbHbIE Kriasuwiu

° [FIY«ITN VBenuyeHne macwTaba.

[FTIXIIT Y MeHblLueHne macluTaba.

MepekntodeHne mexagy otobpaxeHnem napameTpoB notpebrnsemon u
a NPOM3BOAMMON MOLLHOCTMU:

TWN MCTOYHUKA M3MEePeHUA

yOoepXusaTb MeHepaTop

HaxaTb u

MepeknioyeHne mexay OTKIOHEHUSIMU PasfnYHbIX
napameTpoB:

AKTMBHasi MOLLIHOCTb.
PeakTnBHasa MHOYKTMBHAsA MOLLHOCTb.
PeakTnBHas eMKOCTHas MOLLHOCTb.

e g PR MonHast MOLLHOCTb.

GG HOYKTUBHbBIV KOS PULMEHT MOLLIHOCTMW.

M aiR EmkocTHOIM KO3hPULUMEHT MOLLHOCTH.
AR VHAayKTMBHBIN KoadduumneHT casura das (cos @).

PXTEER EwmkocTHOM KOS dUUMEHT casura as (cos @).

Bbibop mexay oTobpakeHnemM OTKNOHeHun ansa gassbl,
e HenTpanu, Bcex a3 Unn cyMMapHbIX OTKIOHEHUI

MapameTpbl MOwHOCTM Ans dasbl L1.

MapameTpbl MOLWHOCTM Ans asbl L2.
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MapameTpbl MoLWwHOCTM Ans asbl L3.

Cymmaprle napamMmeTpbl MOLLLHOCTH.

MapameTpbl MowHocTM ansa L1, L2, L3 (Ha ogHom rpadmke).

Mepekntoderne B pexum MSMEPEHUE (gocTtynHo Tonbko
BO BpeMsi permcrpaumn).

MepekntoyeHne B pexxum OTKITOHEHWA (gocTtynHo Tornbko
BO BpeEMS permcrpauumn).

D BoaspaTt B MmeH0 « ISMEPEHUAY.

4.4 MeHIo 3Heprum

B meHo aHeprum npubop oTobpakaeT COCTOSIHME CYeTYMKOB 3aHeprun. PesynbTaThbl
otobpaxatotca B TabnuuHom Buge (M3AMEPEHWE). [Ona npeacraBneHns OaHHbIX B
rpacpmnyeckom Buge (OTKINOHEHWA), 3arpysuTte pesynbtatel Ha K 1 Bocnonb3yntecs
MO PowerView Bep. 2.0. NamepeHne 3Heprum BO3MOXHO TOSMbKO, €CNN aKTMBEH
PETMCTPATOP. [Ons nonydeHus 6onee nogpobHon uHdopmauuu rno akTuBM3aunm
pernctpatopa obpatutecb k rnase 09. [Ana nonyyvyeHna uHdopmMauMm O 3HaYEeHUU
OTAENbHbIX NapamMeTpoB 3Heprun obpaTnTech K NyHKTy 6.1.7.

Buapbl akpaHa nsamepeHns aHeprum nokasaHbl Ha HUXeENPUBELEHHbIX PUCYHKaX.

3HEPTUA [@]]22:49]

CY¥M. 3HEPTUA

L1
eP+ 013045
eP- 0000.00
eQ+ 0000.65
eQ- 0018.71

Lz
012957
0000.00
0000.00
0019.60

L3
0127.82
0000.00
0000.00
0018.49

KBT-Y
KBT-4
KBap-4
KBAp-Y

Havano: 22:09:09 19.08.10
Anut-te:  00440mO06 ¢

3HEPTMSA @] 22:49
CYM. 3HEPTUS

eP+ 000000390417 kBT
eP- 000000000.000 KBTuY
e+ 000000000089 KkBap-
eQ- 000000061130  kBap-d

Pt 2861 kBr Ct -5651 keap

Havano: 22:09:09 195.08.10
Onut-Te: 004d0m37c

PucyHok 4.21: QkpaHbl cHeMYUKO8 3Hepauu.

Tabnuya 4.15: Cumeornbl U 0603Ha4YeHUsT Ha aKpaHe rpubopa

Tekywmmn ctaTyc permcrpaTopa:

PEMCTPATOP aktuseH.

PEMTMCTPATOP 3aHAT (nonck n Bblbopka JaHHbIX U3 NaMATH).

49 Tekyllee Bpems.

&
[X]
] PEFMCTPATOP He aKTuBeH.

eP+ AkTBHas noTpebnsemas aHeprus dasbl (ePy’, eP,’, eP3’) wunm

cymMapHas notpebnsaemas aktusHas aHeprus (ePy).

eP- AKTnBHasg reHepupyemas aHeprua assl (eP1, eP2, eP3) unu cymmapHas

reHepvpyemasi akTuBHasi aHeprus (ePior).

eQ+ PeaktusHasa notpebnsemas aHeprms dasbl (€Q:', eQ,’, eQz’) unm

cymMmMapHas notpebnsemas peaktusHas aHeprus (€Qur ).
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MpumeyaHue: eQ+ npeacrasnsetT cobon M3mMepeHns B ABYX KBagpaHTax.
Ytobbl yBuMaeTb OTAenbHble pesynbtathl (€Q;, eQc), 3arpysute
nosiydyeHHble AaHHble Ha MK n Bocnonb3ynteck MO PowerView Bep. 2.0
OS5 NpoCMOTpa pe3yribTaTos.

eQ- PeaktnBHaa reHepupyemass aHeprus ¢dasbl (eQi, eQz, eQz) wunn
cCyMMapHas reHepupyemMas peaktnsHas aHeprus (€Qior).

MpumeyaHue: eQ- npeacrasnseT cobon namepeHus B ABYX KBaJpaHTax.
UTtoObl yBMAOETb OTAEeNbHble pesynbTaThl B YeTblpex kBagpaHTax (eQi,
eQ."), 3arpyaute nony4yeHHble AaHHble Ha MK n Bocnonb3ynteck MO
PowerView Bep. 2.0 ons npocMoTpa pe3ynbTaTos.

Pp, Pt | Tekywaa aktMBHas MowHocTb asbl (P, P2, P3) unu cymmapHas
p: [1..3] | @aKTMBHasA MOLUHOCTb Pyt

Qp, Qt | Tekywaa peaktmBHast MOLWHOCTb da3bl (Q1, Q2, Qs, Qi) WM CyMMapHas
p: [1..3] | peakTnBHas MOLLHOCTb Qiot.

Hauano | [data u Bpems 3anycka PETICTPATOPA.

Onut-Tb | Tekywee Bpemss PETUICTPATOPA ([Hen 4acoB: MUHYT: CEKYHA).

Tabnuya 4.16: @yHKYUOHasIbHbIE Kriaguwiu

[MepekntodeHne mexay nsmepeHnem aHeprum otaenbHblx ¢as
N CyMMapHOW SHEPTUu:

MapameTpbl aHeprun ansa dgasbl L1.

MapameTpbl aHeprun ang gassl L2.

MapameTpbl aHeprun ang gassl L3.
OTobpakeHne 3Ha4YeHn aHeprum ansa Bcex gas.
CyMMapHble napamMeTpbl 3HEPTUU.

MepeknioyeHne Mexay UHTepBanaMm BpeMeHu:

G Oro6paxetme cuetunka aHeprUM 3a NOCHEAHWI UHTEPBAIT.
o OTobparkeHne cyeTumKa aHepruy 3a TeKyLLUn MHTepBar.

OTo6paKeHNe CYETUMKOB 3HEPTUN 38 BECH LIVKIT PErUCTpaLImnu.

O BosepaTt B meH0 «MSMEPEHUAY.

4.5 MeHI0 rapMoOHUK /| UHTeprapMoHUK

[apMOHMKM OTOOpaxaloT curHanbl TOKa W HanpsbkeHus B BUAE CYMMbl CUHycoug C
4acTOTOM CeTM M C YacToTaMu, KpaTHbIMM YacToTe ceTu. YacTtoTa ceTn HasblBaeTcs
OCHOBHOW 4YacTtoTon. CuHycomganbHbI CUrHanm ¢ 4YactoTon B K pas BblllEe OCHOBHOM
yactotbl (K — uenoe 4ucno) HasbiBaeTca Kk-OM rapMOHWYECKOW COCTaBNAOLWEN U
XapaktepuayeTcs amnnnTtygon n casmrom gasel (yrnom casura gasbl) Mo OTHOLLEHWUIO K
CUrHany OCHOBHOW 4acToTbl. Ecnv npu pasnoxeHunm curHana C  MNOMOLLbHO
npeobpasoBaHna Pypbe MNPUCYTCTBYET 4YacTOTa, HE KpaTHash OCHOBHOM 4acToTe, TO
AaHHas YyacToTa HasblBaeTCs YaCcTOTOW MHTPErapMoOHUK, a COCTaBnslowWme C SaHHOM
4acTOTOM Ha3bIBAOTCA WHTEPrapMOHUYECKMMU cocTaBngawwmmu. [Ona  nonyyvyeHus
6onee nogpobHon Hopmauum obpaTnTechb K NyHKTy 6.1.8.
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4.5.1 A3amepeHune

Mpn Bxoge B meHto TAPMOHUKA n3s MEHIKO “UBMEPEHUNA” Ha akpaHe oToGpa3suTtcsa
meHto TAPMOHUWKN — USBMEPEHWE B TabnunyHon dpopme (CM. pucyHOK Huxe). B aTom
MEHI0 OTOBpaXKatTCs rapMOHUKA U MHTEPrapMOHMKN TOKa M HanpsbKeHUs, a Takke
THD (CymMapHbIn KOO UUNEHT rapMOHNYECKNX COCTaBIISOLLMX).

FAPMOHWKW-M3MEPEHWE L1 Ml[23:10]

U |
RMS 2245 B 8773 A
THD 85 B 26.1 A
THD 3.8 % 2.9 %
h 1 100.0 % 100.0 %
h 2 04 % 0.9 %
h 3 0.4 % 0.9 %
h 4 0.4 % 0.0 %

YIEPK. m {23NA A FACT.

PucyHok 4.22: Tabnu4Hoe npedcmaesneHue 2apMOHUK U UHMep2apMOHUK.

OnuncaHusa cumeonoB 1 0603HaveHnin, ucnonb3yemolx B MeHio MBMEPEHWA rapmoHuk,
npueeneHbl B Tabnuue.

Tabnuya 4.17. Cumeornbl U 0603Ha4YeHUsI Ha aKpaHe rpubopa

CvmBOnM3npyeT TekyLLmnin oTobpaxkaembl KaHarn.
N

Tekywumn ctaTyc peructparopa:
PEMMCTPATOP aktunBeH.

PETMCTPATOP 3aHAT (nouck u BblbopKa AaHHbIX U3 NamsaTn).

O

X

] PEFMCTPATOP He aKTuBeH.
TekyLee Bpewms.

RMS NcTuHHbIE gencTBytowme 3Ha4eHna Urms U Irms.

THD CyMmapHbie KO3hPULMEHTbI FaPMOHUYECKUX / UHTEPrapMOHUYECKNX
coctasnaowmx THDy n THD,,

hn n®' rapmoHuyeckas / nHTeprapMoHu4eckas cocTasnsioLLas

n: 0..50 HanpsbkeHust Uh, unn Toka lhy,

Tabnuya 4.18: @yHKYUOHaIbHbIE Krasuwiu

° CHUMOK hopMbI curHana:
/1S Ml YoepxaHue pesynbTaToB Ha 3KpaHe.
COXP. CoxpaHeHne yaepXxXusaemMblx pe3ynbTaToB B NaMATH.
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Bbibop mexay oTtobpaxeHnem namepeHnsa rapMoHuK nnm

a NHTEePrapMOoHMK

TWUN UCTOYHWUKA UIMEpPEHWA

Haars 1

yAepXxuneaTtb WMHTeprapm-ku

MDGACTGBHGHMG rapMOHUK / MHTEPrapMOHUK B NpOLIEHTax OT
a K3 nepBon rapMOHUKM.

MpenctaBneHne B Buge CK3 (BonbTbl, AMnepsl).

Bbibop mexay oTobpakeHnemM rapMoHuK / MHTEprapMoHUK
dasbl, HenTpanu, Bcex das nnu NNHUK:

q25NAs | FapmMoHunYyeckme / MHTeprapmMoHU4eckne cocTaBnaoLme ans
dasbl L1.

123NAA | FapmoHunYyeckme / MHTeprapmMoHUYeckne cocTaBnaoLme ans
dasbl L2.

EETEwNE | apMoHMUeckne / MHTeprapmMoHN4eckie CocTaBnAioLLmne Ans
dasbl L3.

(129N AS | "apMoHunYyeckne /| HTeprapmMoHU4eckue coctaBngaoLme ang
HenTpanu LN.

OTobpakeHne rapMoOHMYECKUX /| MHTEPrapMOHUYECKMX
COCTaBnsLWMX aAns Bcex gas.

"apmMoHuyeckne /| nHTeprapMoHU4YecKne cocTasnsaoLwme
MeXdrasHbIX HanpsXKeHNN.

LS MepekntoyeHune B pexxum MSMEPEHUE.

° IS8l MNepekniouenmne B pexum TMCTOMPAMMA.

Mepekntoyenne B pexum OTKITOHEHWUA (gocTynHO TOMbKO
BO BpeMs permcrpaumm).

1250 A

° e MepemeLleHne No rapMOHUYECKUM / UHTEPrapMOHUYECKUM
COCTaBMSAOLLNM.

D Bbixon 13 pexuma yaepxaHua 6e3 coxpaHeHus;
BosspaTt B meHo “USMEPEHNA”.

4.5.2 N'mctorpamma

B pexume ructorpammbl oTobpaxalwTcsl ABa rpaduka. Ha BepxHem mMokasaHbl
rapMOHWKN HanpsPKeHUs1, Ha HUXKHEM — FapMOHMKM TOKa.
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FAPMOHWKWU-TUCT. ][ 23:10 I APMOHWKW-TUCT.
U1: 2247B ThdU: 34% 77B  U1l: 2290B ThdU: 22% 52B
M: 8787A Thdl: 37% 333A M: 9380A Thd: 22% 214A

PucyHok 4.23: OkpaHbl 2ucmoapaMmbl 2apMOHUK.

OnucaHua cumBonoB U 0603HaYeHUn, ucnonbdyemblx B MeHwo [TMICTOMPAMMA,
npvBeaeHbl B Tabnuue.

Tabnuuya 4.19: Cumeoribl U 0603Ha4YeHUs1 Ha 3kpaHe npubopa

Tekywnn ctaTyc permcrtparopa:

™ PEFMCTPATOP akTuseH.

El PEMMMCTPATOP 3aHAaT (CoXxpaHeHWe OaHHbIX B NaMsATb).

] PEFUCTPATOP He aKTuBeH.

20:51 TekyLee Bpems.

Y OTobpaxeHne BbIbpaHHOW rapMOHNYECKOW / NHTEPrapMOHNYECKON
COCTaBNAIOLLEN.

Up, Un McTuHHOE aencTeytollee 3HadYeHne ha3Horo UM NMMHeNHoOro

p:1..3 HanpsXeHUsa Urms.

Ip, In NcTnHHOE aencrsytollee 3HavyeHne oasHoro Toka Igms.

p:1..3

ThdU CyMmapHbie KO3aPULMEHTbI TaPMOHUYECKMX COCTaBNAOLLNX
HanpskeHna THDy n THD,,

Thdl CyMmapHbie KO3hPUUMEHTLI TAPMOHUYECKMX COCTaBnaWmMx Toka THDy
n THD,.

hn/ihn n® rapmoHunyeckast / MHTeprapMoHMYecKass COCTaBMALLIAsA HaMNPsKeHNs

n: 0..50 unu Toka Uhy/iUh, unu thy/ ilhy,

Tabnuya 4.20: @yHKYUOHa bHbIE Kriaguwiu

° CHMMOK cbopMbl curHana:
/1S Ml YoepxaHue pesynbTaToB Ha 3KpaHe.
COXP. CoxpaHeHune ygepXusaeMblx pe3ynbTaToB B NaMATH.

BbiGop mexay oTobpaxeHuem rmctorpaMmMbl rapMOHUK chasbl

e Unn HenuTpanu:
EEDE "apmMoHuyeckne /| nHTeprapMoHNYeCcKne cocTasnsaowme ans
¢asbl L1.
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"apmMoHuyeckne /| nHTeprapMoHUYecKkne cocTasnsaoLwme ans
dasbl L2.

"apmMoHuyeckne /| nHTeprapMoOHUYecKne cocTasnsarowme ans
¢asbl L3.

EED "apmMoHuyeckne / nHTeprapMoHUYecKne cocTasnsaoLwme ans
HenTpanu LN.

S MepekntoyeHune B pexxum MSMEPEHUE.

rMCT Mepekntoderne B pexum MTMCTOIMPAMMA.

MepekntoyeHne B pexxum OTKITOHEHWA (gocTynHo Tonbko
BO BpeEMS permcrpauumn).

I'IepeKmoqume KypcCopa Mexay rmctorpaMmmMmamMim Toka Ui HanpaxeHua.

MacwTtabupoBaHne oTobpaxaemon rmctorpaMmmbl No amnnuTyae.

MepemelleHne kypcopa Ans Bblbopa OAHOW MMCTOrpammbl FApMOHUK /

NHTEeprapmMmoHuK.

-

Bbixog 13 pexuma yaepxaHusa 6e3 coxpaHeHus;
BosspaTt B meHo “USMEPEHNA”.

4.5.3 OTKNoOHeHusA

Bo Bpema PEMMCTPAUUN poctyneH pexum OTKIIOHEHUA (gns nonydeHus
peructpaTopa
apMoHu4eckne / WHTEPrapMOHMYECKME COCTaBMSAOWME TOKA M HAMPSBKEHUS MOryT
npocMaTtpuBaTbCA NyTEM NEPEKNIOYEHNsT MEXAY peXnmamm ¢ NoMoLblo knasuwm F4
(MBMEPEHWE - TMICTOIPAMMA - OTKJTOHEHWA).

nogpobHom

WHopMaumun  no

aKTMBMn3aumnn

CM.

rmasy 09).

FAPM.-OTKN. H7 L1 22:54 EEAPM.-OTKN.  iH7 L1 22:54
Unh % [Uh = EEl | B Uh ¥ % |Uh & B
Ih IE | % |lh EEN | A Ih I | % |h IED | A

E11% X 01% X 03% ¥ 02%

t: 001 01

:45:28)

B U O S S o

T 11% X 01% X 03% X 02%

F T O WP Sy

t: 007 01

:45:28

MACW+- | H7 TS q2:N | MSMEP. [l MACL:- | iH7 T 3 423N | WSMEP.

PucyHok 4.24: OkpaHbl OMKIOHEeHUU 2apMOHUK U UHMep2apMOHUK.

Tabnuya 4.21: Cumeornbl U 0603Ha4YeHUsT Ha aKpaHe rnpubopa

Tekywnn craTyc perucrtparopa:

PEMMCTPATOP akTtuseH.

[x]

PEMTMCTPATOP 3aHAaT (nonck n Bolbopka AaHHbIX U3 NaMATH).
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=

PEMMCTPATOP He akTuBeH.

22:54 TekyLiee Bpems.

ThdU MakcumansHoe (%) u cpeaHee (¥) 3HayeHue cymMmapHOro
Koa(ppuumeHTa rapMOHUYECKMX cocTaBnarwmx HanpskeHns THDy
Ans BblbpaHHoM ¢asbl.

Thdl MakcumanbHoe (%) u  cpegHee (X) 3HayeHMe CcymMMapHOro
Koa(ppuumeHTa rapmMoHMYECKMX cocTaBnawwmx Toka THD, ans
Bbl6paHHOM ¢asbl.

Uh/Uih MakcumansHoe (%) u cpeaHee () 3HauyeHue BbIGpaHHON n®’
rapMOHNYECKOWN /| UHTEPrapMOHUYECKON COCTaBMSAOLEN HaNpsHKeHUs
Ans BblbpaHHoM ¢asbl.

Ih/lih MakcumansHoe (%) u cpeaHee () 3HauyeHue BbIGpaHHON n®’

rapmMoHuM4yeckon / MHTEPrapMoOHMYECKOM COCTaBMSOWEN Toka Ans
BblOpaHHOM hasbl.

t: 00A101:45:28] | Tekywee Bpemss PETVICTPATOPA ([JHelt 4acoB: MUHYT: CEKYHA).

Z 11% ¥ 01% | MakcnmanbHas (X) 1 MMHUMansHas (¥) 3aperncTpMpoBaHHas
& 0z ¥ 0% | BENMYMHA.

Tabnuya 4.22. @yHKYUOHa IbHbIE Kriaguwiu

[HEIIIRE VBenuyeHne macwTaba.

° IMEH YMeHbLueHue maclwiTaba.

Haxatb 1
yAEepXnBaThb

Bbi6op:

Makc. 3 rapMOHUKKN / MIHTEPrapMOHUKN AN HAbMAEHNSA OTKITOHEHUNA.
EOoVHMUBI n3MepeHnsi rapMOHUK / UHTEPrapMOHUK:

0 % OT NepBoOW rapMOHWKK / UIHTEPrapMOHUKH,

o abconoTHble eauHuubl (BonbTel / AMnepst).

FAPM-KW MHTEPTAPM-KU
Ezss W :: ] | HEBBERE
12 113 |14 |15 (16 | 17 1819

m 1" 18 6

19|20 |21 (22 (23|24 |25 |26 |27 1 (12 (13 (14 (15 |11 (12 ({13 |14 (15
28 |29 (30 (313233 |34 35|36 16 (17 (18 (19 (20 |16 (17 (18 |19 (20
37 (38 (39 |40 |41 |42 |43 |44 (45 21|22 |23 |24 |25 (21|22 |23 |24 |25

BbiGop mexay oTobpakeHMeM OTKITOHEHWUIA pasfnyHbIX
napameTpoB. 1o yMon4aHuo oOHW crneayoLme:

e CYMMapHbIN KO3 PULNEHT rapMOHNYECKUX COCTABMASAIOLLNX
H3
ﬂ,]‘lﬂ Bbi6paHHON pasbl (THDU,).

EEERERR 3°" rapmoHvika / uHTeprapmoHuka anst BoibpaHHoi dasbl (Uphs).
BEEEER 57" rapMoHurka / uHTeprapmoHuka Ans BbiopaHHoi dasbl (Uphs).

BCEEER 7" rapmoHmka / MHTeprapMoHimka aAns BeibpanHoit dasbl (Ughy).

Bbibop mexay oTobpakeHnemM rapMoHuK doasbl, HernTpanu,
BCex dpas Unm NUHUN:
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ml‘apMOqueCKme / NHTeprapMoHUYeckne coctaBnsarLme ona
dasbl L1 (Uihy).

_FapMOqueCKwe / VHTeprapMoHMYeCcKne cocTaBnsaroLmne ons
dasbl L2 (Uzhy).

FapMOqueCKwe / VHTeprapMoHMYeCcKne cocTaBnsaroLmne ons
dasbl L3 (Ushy).

mI'ap|v|0H|/|l+eC|<V|e / VHTeprapMoHuyeckue coctasnsioLmne s
HenTpanu LN (Uyhy).

<Ll TepekntodeHne B pexxum MSMEPEHUE.

° Il 1epeknioyenme B pexum TMCTOMPAMMA.

Mepemmqeme B pexxvm OTKINIOHEHWA (nocTtynHo TOMnbKo BO
pemsi perncrpaumn).

D Bosspat B8 MEHIKO « MISMEPEHUA».

Bbi6op rapMOHUK /| UHTEPrapMOHUK A4S NPOCMOTPa OTKITOHEHUMN.

MakcumanbHO MoryT ObiTb BblOpaHbl 3 rapmMoHuyeckue / WHTeprapMoHUYecKue
coctasnsowme. B meHto OTKIIOHEHUA HaxmuTe 1 yaepxuBanTte knasuwy F2, npu
3TOM OTKpoeTca Tabnuua ans sbibopa. VimenTte BBMAy, Y4TO MOryT ObITb BblOpaHbI
TONbKO perncTtpupyemMble rapMoHMYeckue / HTeprapMoHu4eckme coctasnswowme. Ons
HaCTPOWKM NapamMeTpoB perucTpaTopa obpatutech K rnase 4.9.

Tabnuya 4.23: QyHKYUOHasbHbIe Kriaguwu

e Bbi6op unu otTmeHa Bbli6opa rapmMoHUYeckmx /

MHTEepPrapMmoHU4e€CKMNX COCTaBITIAOLLNX B Tabnuue.

@ MoaTBepxaeHne BblbOpa rapMOHUYECKUX /|  WHTEpPrapMOHMYECKUX
COCTaBMSAOLWMNX AN NPOCMOTPA OTKIIOHEHUIA.

KnaeuLum kypcopa ansi nepemelLeHnsi no tabnuue.

OTmeHs Bbibopa rapMOHUYECKMX /| UHTEPrapMOHUYECKMX COCTAaBIISAKOLWLMX
ANs1 IPOCMOTpPAa OTKITOHEHUI U BbIXO4 6€3 N3MEHEHUI.

4.6 U3mepeHue hnmkepoB

®dnunkep oTobpaxaeT OlWyLeHMEe HEeYCTOMYMBOCTU  3PUTESNTIbHOMO  BOCMPUSATUS,
Bbl3BaHHOE CBETOBbIM WCTOYHUKOM, SIPKOCTb W CHEKTpasnbHbI COCTaB KOTOPOro
nameHsitotcss B0 BpemeHun. B meHwo DJIMKEP — U3MEPEHWE npubop oTtobpaxaeT
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n3MepeHHble napameTpbl ¢nukepoB. PesynbTaTbl MOryT ObiTb npeacTaBneHbl B
TabnuyHon gpopme (MSMEPEHWE) nnu rpacdunyeckon oopme (OTKINOHEHWA). Pexum
OTKINIOHEHWNA poctyneH Tonbko, ecnu aktmeeH PEMMCTPATOP. [Ons nonydeHus
bonee nogpobHoM MHOpMauMM MO akTMBM3aUMM pernctpatopa cm. rmasy 09. [Ons
nonyyeHnss MHopMaLmm 0 3Ha4YEHUN OTAENbHbIX NapamMeTpPoB hnnkepoB obpaTuTech K
NyHKTY 6.1.9.

4.6.1 U3mepeHue

Mpn Bxoge 3 MEHKO «MSMEPEHWA» B meHto OITMKEP — MBMEPEHWUE Ha akpaHe
oToGpasnTca TabnuyHoe npeacTaBfeHne pesynbTaToB MaMepeHus nmkepoB  (Cwm.
PUCYHOK HUXeE).

21:18
L1 L2 L3

Urms 231.0 | 231.3 | 230.98B

Pst(1mun)  0.151| 0.151| 0.164

Pst 0.149 | 0.152 | 0.148
PIt 2.090082.305]l1.338
[ VOEPK. [ [ [ OTKN. |

PucyHok 4.105: Tabnu4yHoe npedcmasrieHue briukepos.

OnucaHnst CMMBOMOB 1 0603HAYEHWIA, UCNOSb3yEMbIX B MEHIO U3MepeHus PnmMKepos,
npueeneHsl B Tabnuue.

Tabnuya 4.244: Cumeorbl U 0603Ha4YeHUsT Ha aKpaHe rpubopa

Tekywumn ctaTyc peructparopa:

® PEFMCTPATOP akTuBeH.

|E| PETMCTPATOP 3aHAT (nonck n Bolbopka AaHHbIX U3 NamATn).

] PEFMCTPATOP He akTuBeH.

21:18| Tekyluee Bpems.

Urms MctnHHoe pencteytowee 3HavyeHne Urms.

Pst(1min) | KpaTtkoBpemeHHas gosa gpnukepa (1 MyH) Psimin.

Pst KpaTkoBpemeHHasa gosa gnvkepa (10 MuH) Pg;.

Plt AnutenbHas aosa gnuvkepa (2 yaca) Pg.

m MHBepTMpoBaHHbIE LiBETA O3HAYAIOT, YTO pe3ynbTaT U3MepPeHUs
HegencTBuTeneH (B cryvae, eCnu Bblxoda HanpsiKeHUs 3a AManasoH,
NPOBasnoB HaMNPSPKEHWUs!, HU3KOIO HaNpsKeHus n T.4.).

Tabnuya 4.255: @yHKYUOHasbHbIE Krasuwu

° CHUMOK (hOPMbI cUrHana:
A1 Wl VYaepkaHne pe3ynbTaToB Ha aKpaHe.
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COXP. CoxpaHeHuve yaepXxuBaeMblx pe3ynbTaToB B NaMATH.
T [ epexmoyenne B pexvm SMEPEHUE (aocTynHo Tombko Bo

Bpemsi perucrpauumn).

Bbixog 13 pexuma yaepxaHusa 6e3 coxpaHeHus;
BosspaTt B meHo “USMEPEHNA".

MepekntodyeHune B pexxum OTKITOHEHUNA (gocTynHO TOnbKO
BO BpeMs permcrpaumm).

-

4.6.2 OTKNOHeHus

Bo Bpema PEMMCTPAUUN poctyneH pexum OTKIIOHEHUA (gns nonydeHus
nogpobHon MHdoOpMauun No akTueBu3aumm perunctpatopa cm. rmasy 09). MNMapameTpobl
rIMKepoB MOryT npocMaTpuBaTbCA MyTEM MEpPeKNioYeHna Mexagy pexumamun C

nomouybto knasvwm F4 (MSMEPEHUE — OTKITOHEHNA).

Tabnuya 4.266:

DIMKEP-OTKNOHEHWA 21:4

pstm1 x| 0.243 pstm1 %|0.243

pstm1 X| 0.243
E2729 0243

t: 0011 01:09:00

MACLL+- PSTMIN P51 1234 | W3MEP. |

PucyHok 4.116: OkpaH omKroHeHUU ¢briukepos.

Cumeornbl u 06o3Ha4YeHuUs1 Ha 3kpaHe npubopa

Tekywumn ctaTyc peructparopa:

PEIMCTPATOP akTtuBeH.

X

PETMCTPATOP 3aHAT (nonck n Bolbopka AaHHbIX U3 NamATn).

=

PEMMCTPATOP He akTuBEH.

21:34 Tekywee Bpem4.
pstmp MakcumanbHoe (&), cpeaHee (£) M MUHMManbHoe (X) 3HadeHue 1-
p: [1..3] MUHYTHOW KpaTKOBPEMEHHOMW [03bl dnvkepa Pspamin ANS dasHbIX
HanpskeHun U, Uy, Us unn nuHenHblx HanpskeHun Uio, Ugs, Uz,
pstp MakcumansHoe (&), cpegHee (£) U MUHUManbHoe (X) 3HadeHue 10-
p: [1..3] MUHYTHOW KpaTKOBPEMEHHOM [03bl dnvkepa Pgz Ana  dasHbIX
HanpskeHUn Uiz, Uzs, Usy U NIMHENHBIX HanpskeHun Usp, Uas, Usg,
pltp MakcumansHoe (&), cpeaHee () U MuUHMManbHoe (X) 3HayeHue 2-
p: [1..3] YacoBOW ANUTENbLHOW [003bl hrinkepa ans gasHbiX HanpskeHun Uy,

Uz, Uz unu nuHenHbIx HanpsbkeHnn Uiz, Uszz, Uss,

[t: 00/, 01:09:00]

Tekywee spemss PETUCTPATOPA ([Helr 4YacoB: MUHYT: CEKYHA).

&7 FO24E

MakcumarbHast U MMHMManbHas 3apermcTpupoBaHHas gosa drvkepa.
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Tabnuuya 4.277: QyHKUUOHasbHbIE Klaguwu

° [TIYSITE VBenuyeHne maciTaba.
IMEH YMeHbLUeHue macwTaba.

BbiGop mMexay cneayowmmMmm onumusmu:

e OTobGpaxeHue 10-MUH. KpaTKoBPeMeHHOI 03bl dornivkepa Pg;.
IERIEEE OtobpaxeHune anutensHomn Ao3bl dnvkepa Py

LS OTtobpaxeHue 1-MuH. KpaTKOBPEMEHHOWM 003bl onmkepa Psiimin.

Boibop Mexay oToOpaXeHMeM  OTKMOHEHWA  pasfnUYHbIX
napameTpoB:

OTobpaxeHne OTKNOHEHUN BbibpaHHoro donmkepa ans ¢gasbl 1.
OTobpaxeHne OTKNOHEHW BbIGpaHHOIO hnunkepa ansa gasbl 2.
OTobpaxeHne OTKNOHeHUN BbibpaHHoro donukepa ans ¢gasbl 3.

OTtobpaxkeHne OTKMOHEeHWN BbIGpaHHOro dnukepa Ana BceX
da3 (TonbKo cpeaHee).

e LS Mepekntoyenune B pexxum M3AMEPEHUE.
Mepekntoyenue B pexum OTKIOHEHUA.

O Bosspat 8 MEHIO « MISMEPEHUA».

4.7 ®asoBasa gunarpamma

daszoBas gnarpamma rpacuyeckm otobpaxaeT OCHOBHbIE HaMpPsHKEeHUsA, TOKU U Yrobl
caBura a3 cetu. NMpocMOTp OaHHOrO M300paXeHUs HACTOATENbHO pPeKoMeHOyeTCH
ANS  NPOBEPKM MNPaBUNbHOCTM MOAKMYEeHUs npubopa nepen TeMm, Kak Havatb
namepeHunsa. Cnegyet OTMETUTb, YTO OOMbLIMHCTBO NPOGNEM Npu  UN3MEPEHUSX
BO3HMKAIOT BCeACTBME HEenpaBUITbHOro nogknyveHus npubopa (cm. rmasy 5.1 ans
nonyyYeHns pekoMeHgaumm no meTogam U3MepeHus).
B meHto hasoBon guarpammbl npnbop otobpaxaer:

e [paduyeckoe npencraBneHne asoBbiX BEKTOPOB HaMpPsKeHUst U Toka

N3MepsieMon CUCTEMBI;
¢ HecummeTpuIo N3MepsieMon CUCTEMBI.

4.7.1 ®a3oBasi gMarpamMmma

Mpn Bxoge w3 MEHKO «UBMEPEHUA» B mMeHio OA30BAA [OUMATPAMMA
oTobpaxkaeTcs cnefylowmnn SKkpaH (CM. pUCYHOK HUXE):
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GA30BASA IMATPAMMA O

1 : prspiB
n: 1TI05A
DPF: -1.00¢
uz: 229.2B
Zz: T102A
DPF: -1.00c¢
uz: 228.9B
B: 1T03A
DPF: -1.00¢

| VOEPK. | U ' | | HEC. |

PucyHok 4.27: OkpaH ¢ha3oeol QuaspaMMel.

Tabnuya 4.28: Cumeornbl U 0603Ha4YeHUs1 Ha aKpaHe rpubopa

Tekywmmn ctaTyc permcrpaTopa:

PEMCTPATOP aktuseH.

X

PEMTMCTPATOP 3aHAT (nonck n BblbopKa AaHHbIX U3 NamsATw).

=

PEMMCTPATOP He akTuBeH.

22:21 TekyLlee Bpewms.
Ul, U2, U3 | OcHoBHble HanpsbkeHnsa Uieng, Uzeng, Useng.
11, 12, 13 OcHoBHble TOKW l1end, lornd, l3rnd.
DPF KoadhpmumneHT casura das (cos @) a4ns KOHKpeTHOW drasbl:
DPF, DPF,, DPF3.
28A.8E | OTOOpaxaeT MmacwTabupoBaHMe TOKa U HanpsHKeHUs.
el 1o [~ 3HayeHne obo3Ha4aeT 3HaAYeHMEe TOKa WM HanpsPKeHMs Ha BepLUMHEe

rpaduka (BepxHAa ropusoHTanbHasi IMHUS).
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Tabnuya 4.29: @yHKYUOHabHbIE Krasuwu

CHMMOK cbopMbI curHana:

YaepxaHvie pe3ynbLTaToB Ha aKpaHe
CoxpaHeHue yaepXvBaemblX pesynbTaTtoB B NamaTut

Bbi6op HanpspkeHusa gns macwtabvpoBaHusa (NOCpeacTBoM
B Kypcoga). p i p (nocpen,
B Bui6op Toka ana macwtabupoBaHus (nocpeacTBoOM Kypcopa).
BEETE epexntoyeHue Ha pa3oByo guarpammy.
[MepekntoyeHne Ha gnarpammy HECUMMETPUMN.

MepekntoyeHne B pexum OTKINIOHEHWA (mocTtyneH Tonbko
BO BpeEMSI permcrpaumm)

OTobpaxxaeT nogpobHOCTM BbIGpAHHOIO cObbITUS.

° e MacwTtabmpoBaHne oTobpaxxaemon gnarpaMmmbl MO amnanTyge.

OTKIJI.

D Bbixoq 13 pexuma yaepxaHus 6e3 coxpaHeHus;
BosspaTt B meHo “USMEPEHNA”.

4.7.2 Onarpamma HeCMMMeTpUmn

[vnarpaMma HecummeTpuu oTobpakaeT CUMMETPUIO TOKa W HanpsbkeHus Unm
HECMMMETPUIO  M3MepsieMo  cucTeMbl.  HecummeTpuss  BO3HMKaeT,  Korga
cpeaHekBagpaTUYecKme 3Ha4YeHust Unu yrnbl caBura gas mexay nocregoBaTenbHbIMM
hasamu He paBHbl. [narpamma nokasaHa Ha HUXKENPUBEOEHHOM PUCYHKE.

266, BB 2266A Uo: 1.2 B
lo: 0.84
u+: 35.7B
H:  1T6A
U-: 138
|- 0.7A
symU= 3,64 %
symUo: 3.36%
| VOEPX. | U ' | [ Ul

PucyHok 4.28: OkpaH duagpaMmbl HECUMMeMpPUU

Tabnuya 4.30: Cumeoribl U 0603Ha4YeHuUs1 Ha 3kpaHe npubopa

Tekywmnn ctaTyc perucrtparopa:

® PEFMCTPATOP akTuseH.

|E| PEMTMCTPATOP 3aHAaT (nonck n BblbopKa AaHHbIX U3 NaMATH).

] PEFMCTPATOP He akTuBeH.
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22:39 TekyLiee Bpems.
uo HanpsixeHue HyneBsoii nocnenosatensHoct UP.
10 Tok HyneBow nocregoBaTeNnlbHOCTH 1°
U+ HanpsibkeHne npamoit nocnenosatensHoctn U,
[+ Tok npsiMoit nocriegosatensHocTh |7,
U- HanpshkeHne obpatHom nocnegosaTenbHocTn U
B Tok obpaTHoM nocrnegoBaTesnibHOCTH |
symuU- KoadhdpununeHT HecuMmMmeTpum Hanpsi>xeHnn no obpatHom
nocnepoBaTesibHOCTU U .
syml- KoadhpmumneHT HecummeTpum TOKOB No 0GpaTHOM NocrneaoBaTeNlbHOCTY i
symU+ KoahpmumneHT HecumMmMmeTpumn Hanps>KeHUin No HyreBomn
nocnepoBaTenbHocTyh u’.
syml- KoadhdULMEHT HECUMMETPUM TOKOB MO HYNIEBOW NOCNeA0BaTENbHOCTY i
Z28A.8E | OTObpaxkaeT macliTabmMpoBaHMe TOKa N HaNpPSXKeHUS.
22@BA | 3HavyeHMe o603HayaeT 3HavyeHMe TOoKa WU HanpsKeHWs Ha BepLUUHe

rpaduka (BEpXHASA ropu3oHTanbHasi IMHUS).

Tabnuya 4.31: @yHKYUOHasbHbIe Kriaguwu

CHUMOK cbopMbI curHana:

b3 SV nep>kxaHne pe3ynbTaToB Ha aKpaHe

" Gl CoxpaHeHune yaepXnBaembix pesynbTaTtoB B NaMsTh

MepeknioveHne Mexay HanpsbkeHusmu  u/u® u  BbiGop
HanpspkeHus 4ns macwtabupoBaHus (MOCPeaAcTBOM Kypcopa).
MepeknioveHne mMexay Tokamm i/i° n BblGop Toka  Ans
MaclTabupoBaHus (MOCPEACTBOM Kypcopa).

MepekntoyeHne Ha pasoByto Anarpammy.
HEC MepekntoyeHne Ha gnarpaMmmy HECUMMETPUMN.

epekntoyveHne B pexnm OTKITOHEHWA (goctyneH Tonbko BO
pemMs perncrpaummn)

MacwTtabnpoBaHne oTobpaxaemon gnarpaMmmbl No aMmnnTyae.

-

BosspaTt B meHo “USMEPEHNA”.

4.7.3 OTKNOHeHnA guarpaMmbl HECUMMETPUMN

Bo Bpemsa PETMCTPALUUW gna dyHKUMM anarpamma HECUMMETPUM AOCTYNEH PEXUM
OTKIIOHEHUNA (gnsa nonydeHns nogpobHOM  WMHoOpMauun NO  akTUBMU3ALUK
pernctpatopa cMm. rnasy 09).
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Tabnuua 4.28: Cumeorisl u 0603Ha4YeHUs Ha aKpaHe rpubopa

PucyHok 4.5: OkpaH omKrioHeHUl duagpaMmbl HecumMMmempuu

HECHUMM.-OTKNOH. 02:45
Usym- ®| ---- % |Usym- & - o,

Usym- E|100.0 | %

x0T Eoo

t: 00D 00:24:34

R A

Tekywum ctaTyc perucrparopa:

PEM’MCTPATOP akTtuBeH.

X]

PEMMCTPATOP 3aHAaT (Nonck 1 BblbopKa AaHHbIX U3 NaMATK).

TekyLee Bpems.

Usym-

MakcumanbHoe (&), cpegHee (£) v MUHMManbHoe (X) 3HaYeHUs
KO3dhpuMLUMEHTA HECUMMETPUN HaNPS>KEHU N0 0bpaTHOM
nocnegoBaTesnibHOCTU U- ANd NocnegHero 3aperncTpupoBaHHOro

nHTepBana spemenn (IP).

UsymO

MakcumanbsHoe (%), cpegHee (£) 1 MUHMManNbHoe (X) 3HaYeHUs
KO9(hpuLumMeHTa HECUMMETPUN HaNPSXKEHUIN MO HYNeBOW
nocnenosaTensHocTy U’ AN NocneaHero 3apermcTPMpPOBaHHOIO

nHTepsana spemenu (IP).

Isym-

MakcumanbsHoe (%), cpeaHee (£) n MMHMManbHoe (X) 3HaveHus
KoadhpuUMEHTa HECUMMETPUN TOKOB MO 0BpaTHOM
nocnegoBaTesNibHOCTH i- ANS NOCneAHero 3aperncTpMpoBaHHOro

nHTepBana spemenu (IP).

IsymO

MakcumanbeHoe (%), cpegHee (£) v MUHMManNbHOE (X) 3HAYEHUs
KO3dhpurLUMEHTA HECUMMETPUN TOKOB MO HyNeBOM
nocnenoBaTeNbHOCTU i0 Ans nocnegHero 3aperncTpMpoBaHHOIoO

nHTepsana spemenn (IP)

t: 00D 00:13:23

E057: E0445

Tekywee Bpema PETUCTPATOPA ([Hen 4acoB: MUHYT: CEKYHA).

MakcumanbHoe (&)1 MMHUManbHoe () 3aperMcTpUpOBaHHbLIE

3Ha4YeHunA.

Tabnuya 4.29:. @yHKYUOHa bHbIE Kriaguwiu

LM

MACLL-+

U 5 }.‘ m- Llzymi

Usym0 =y

I 5 }f - |= Wi I

YBenunyeHne macwTtaba.
YMeHblueHue macwTaba

OT1obpaxeHne KoapduuneHTa HeCUMMETPUN HaNPSHKEeHU Mo
obpaTHon nocrnegoBaTeNbHOCTU.

KOa(ppuLmMeHTa HECUMMETPUN HaNPSXXEHUN MO HYNeBoun

nocrieaoBaTesibHOCTHU.

OTobpaxxeHne koadhdpuLmMeHTa HECUMMETPUM TOKOB MO
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obpaTHOM nocnegoBaTenbHOCTU.
KoadhpuUMEHTa HECUMMETPUN TOKOB MO HyIeBOM
nocrieqoBaTenbHOCTN.

B  epeknioyenne Ha a3oByto avarpammy.

n MepeknioyeHne Ha amarpaMmmy HECUMMETPUN.
MepeknioyeHne B pexum OTKIIOHEHWA (moctyneH Tonbko
BO BpeMsi perucrpauumm).

D Bosspat B meHo “UBSMEPEHNA".

4.8 TemnepaTtypa

C nomowpto npubopos PowerQ4 Plus moxeT ObiTb M3MepeHa U 3apernctpypoBaHa
Temnepatypa. 3HavyeHne TemnepaTypbl MOXeT BblpaxaTbCs Kak B 'pagycax Lienbcus,
Tak u B rpagycax ®apexrenta. B cnegyrouwmx rnasax npveegeHa bonee nogpobHas
nHdopMauus no akTueu3auum peructpaTtopa. B rmaee 5.2.4 npuseneHa nHgpopmauma o
TOM, KaK HaCTpOUTb HENTpParbHbIM BbIXO KNewen Ha AaT4ynk TemnepaTypbl.

4.8.1 A3amepeHune

TemnepaTypa - Mamep. [®]|02:47

+26.9 °C
+80.4 °F

| | 0T} |

PucyHok 4.6: OkpaH usmepeHusi memrepamypb|

Tabnuya 4.30: Cumeorbl U 0603Ha4YeHUsT Ha aKpaHe rpubopa

Tekywumn ctaTyc perucrpatopa:
PEMMCTPATOP aktuBeH.

PETMCTPATOP 3aHAT (nonck n Bolbopka AaHHbIX U3 NamMATH).
PETMCTPATOP He akTuBeH.

B
(x|
C
TekyLiee Bpemst

Tabnuya 4.31: @yHKYUOHasIbHbIE Krasuwu

MepekntodeHune B pexxum OTKITOHEHWUA (gocTyneH Tonbko
° BO BpeMs permcrpaumm).

Bosspart B meHto “UBSMEPEHUNA".
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4.8.2 OTKNOHeHus

OTKNOHEeHUsA namepsieMon TemnepaTypbl MOryT BbiTb NPOCMOTPEHBI TOMBKO B Npouecce
permctpauun. 3anucu, cogepxailume WU3MepeHus Temnepatypbl, MoryT ObiTb
npocMoTpeHbl ¢ nomoLbto MO PowerView Bep.2.0.

TemnepaTypa - OTKN. [@]]02:49]
Temp x| +34.8| °C [Temp Z| +348]| °C

|_Temp £| +348] °C
361G ¥ +30T7°C t: I]I]!! 00:09:35)

CwAcw- | cC - | | KoMER.

PucyHok 4.7: OkpaH O0mKrioHeHUlU memrnepamypbi

Tabnuua 4.32. Cumeoribl U 0603Ha4YeHuUs1 Ha 3KpaHe rpubopa

Tekywnn ctaTyc perucrtparopa:

] PEMTMCTPATOP aktuseH.
x| PEMTMCTPATOP 3aHAT (nonck n BblbopKa AaHHbIX U3 NaMATH).
Tekylee Bpemst
MakcumansHoe (Z), cpeaHee (¥) u MuHMManbHoe (E) 3HaYeHUA
Temp: TemnepaTtypbl ANA nocrnegHero 3apermcTpupoBaHHOro WHTepBsana

BpemeHu (IP).

t: 00D 00:13:23] Tekywee spema PETUCTPATOPA ([JHen 4acoB: MUHYT: CEKYHA).
MakcnmanbHOe U1 MUHUMarnbHOE 3HayeHuss TemnepaTtypbl Ha

E +361°C X +307°C oTobpaxaeMom rpadmke.

Tabrnuya 4.33: QyHKUUOHasbHbIe Knasuwu

G LI VBenyeHne macutaba.

[YIYIIT Y MeHblleHne macwTtaba.

I'IepeKmo:4eH|/|e TemnepaTypHown wkanbl (rpagycel Llenbcus /
®apeHrenTa).

° LUl MepekntoyeHune B pexum M3BMEPEHNA.

D BosepaTt B meHo “USMEPEHNA”.

4.9 OCHOBHOM perucrtpartop

Bo Bpemsa ob6biyHOM akcnnyatauun npubop PowerQ4 Plus obnagaet BO3MOXHOCTbIO
pernctpmpoBaTtb nsamepsiemole gaHHole. B meHto PETMCTPATOP nonb3oBatenb MOXeT
YCTaHOBUTb NapamMeTpbl, YTOObI BO BpeEMSA permcTpaumm y4ynTbiBaruCb YyCTaHOBMEHHbIE
3Ha4YeHus TUMNOB, ANUTENBHOCTU U Konn4yecTBa curHanos. Npu Bxoge B meHio «OCH.
PETMCTPATOP» oTtobpaxaeTca crnefyoLliee MeHHo:
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PEMMCTPATOP | 22:41
[Tun 3anucu: Ka4-Bo Hanpsx. |
WMHTepBan: 10MHH
CurHanel + 139
OnuTenbHoOCTb « 07 p00y00m
AKT. cobbITHA Bbikn
AKT. YCTAEKH Bbikn
Bpema Hayana « BpydHywo
CTAPT | KOHO. | |

PucyHok 4.32: OcHO8HOU 3KpaH HacmpoeK peaucmpamopa

B HWxenpuBeageHHoW Tabnuue onMcaHbl HACTPOWKN permctpaTopa:

Tabnuua 4.38: OnucaHue Hacmpoek peaucmpamopa

Twun 3anucm

Bbibepute TMN pernctpaumn. Criegywowme onumm MOryT OblTb
BblGpaHbl B MEHIO KOHGUIypauuu:

e 3anuch — nonb3oBaTtenbcKkas KOHPUrypaums.
e KauecTBo anekTpoaHeprum (B cootBetcTBum ¢ EN 50160).

Bbibop wuHTepBana o6beguMHeHUss [AaHHbIX perucTtpauuu. [Ons
Kakgoro BpeMeHHOro uHTepBana 6yayT 3anucaHbl MUHUMarbHOe,
cpegHee U MakcumarnbHOE 3HayvyeHus (ONs Kaxaoro curHana). Yewm
MeHbLUE AaHHbIN MHTepBars, TeM Bornblue 3HaYyeHnn dyaeTt 3anncaHo
AN 3anucyn 0gMHaKoBOW ANUTENbHOCTN.

UHTepB
epsan Mpumeyanune: [Mpnbop aBTOMATMYECKM M3MEHSET ONUTENBHOCTD,
€Cnn Npu 3afaHHbIX 3HAYeHNAX MHTepBana u NpPoLOSHKUTESTbHOCTH
He JOCTaTOYHO BHYTPEHHEN NaMATH.
Mpumeyanue: lNMpu 3anucu no ctaHgapty EN 50160 gns kaxgoro
MHTEepBasia COXPaHAKTCA TONbKO cpegHne 3Ha4YeHns.
Bbibop curHanos gnsa pernctpaumn. NMogpobHbIM CMCOK KaHanos
CM. B pasgene 5.32.5.
HACTPOMKM KAHANA [R 3
UIF Bkn |
MowHocTb ¥ 3Heprua Bkn
OnuKkepbl Bkn
Hecumm. Bkn
FapMoHUKKN Bkn
Hanpsx. 1 =+ 15 Heu.
CurHansl Tok 1 = 15 Hen.
(npocm. | | | |

e U, I f—Bblbop ons permctpaumm napameTpoB HaNpPsKeHUs, Toka
N 4acCTOThl.

e MowHoCTb U 3Heprusi — BbIGOP ANs perncrTpauun napaMmeTpos
MOLLLHOCTU 1 SHEPTUMN.

e  ®nukepbl — BbIOOP 4Ns perucTpaumm napameTpoB OIMKEPOB.
e Hecum. — BbIGOp AN pernctpauumn napameTpoB HECUMMETPUM
e [apMOHMKM — BbIOOP, KaKMe rapMOHMKM TOKA U HanpsKeHus
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OyayT BKINOYEHbI B PErUCTPaLMIO.

HACTPOWMKA FTAPMOHWMK

Hanpsx. [1]=» 50 Bce
Tok 1 =50 Bce

e WHTeprapMoHukn — BbIOOp, Kakme WHTEPrapMOHMKM TOKa M
HanpsbkeHUst ByayT BKNOYEHbI B pErMCTpaLmio.

MpumeyaHue: ecnun ona pernctpaummn Bbl6paHbl TONLKO rapMOHUKN
WNW WHTEPrapMoOHWKM, TO MNoSib3oBaTenb MOXeT BblbpaTb AN
3anncu rapmoHunyeckme / MHTeprapMOHMYECKME COCTaBnsoWwmne o
50-n. B cnyyae KOMOGWHMpPOBAHHOrO BbibOpa rapMOHMYECKUX WU
WHTEPrapMOHNYECKMX  COCTaBNAIOLWMNX, MNONb30BaTENlb  MOXET
BblOpaTb ANs 3anMcu rapMoHuMYeckne / UHTeprapMOHUYecKune
cocTasndwowme oo 25-n.

Bbibop TMna namaTtn permcrtpaTopa:
e JInHenHasi namMATb — OObLIYHbBIA perncTpaTop, KOTOpPbIn
3anyckaeTcsl U OCTaHaBIMBAaETCHA B COOTBETCTBUM C
Nonb30BaTeNbCKMMM HAaCTPOMKaMMU.
Tvn namATK e Lluknnyeckas namAaTb — KOraa 3aperncTpMpoBaHHbIe
AaHHblEe 3anosSTHAT BCO CBODOAHYIO NamMATb, MOBEPX CTapbIX
AaHHbIX ByayT 3anucaHbl HoBble. KONnyecTBOo 3anncaHHbIX
WHTepBaroB 00beaANHEHUS OrpaHUYeHo pasmepom
cBobogHOM donell-namMsaT 40 Havana permcTpaumn.

AnutenbHoCTb  BbIGOP NPOAOIHKUTENBHOCTY 3anucm.

HACTPOWKA ONUTENEHOCTIA
[07] QeHb 00 Yac 00 MuH

I'IpumeanMe: Ecnu yCTaHOBJ1EHHAA NPOAOITKXUTESIbHOCTb oonbLue,
YeM TM03BOJIAET BHYTPEHHAA NaMATb, OHa 6y)1eT aBToMaTnU4ecKkn
YMEHbLLEHa.

AKT. coObITUA BknoyeHre nnu BbIKMYEHUE 3anmcu ocobbiX COObITUN

AKT. yCTaBKU BkntoyeHne nnm BeIKNOYEHNE 3annucu YCTaBOK.

Bpewms OnpegeneHne BpeMEHU Hayana permcrpaummn:
Havana HACTPOWKA BPEMEHW HAYATIA
[22:50:00
19.08.10

e BpyuHyto, nyTem HaxaTmsa pyHKUMOHaNbHOW Knasuwmn F1.

e YCTaHOBWUTb BPEMsi, MPU KOTOPOM perncrpaTop AOIMKEH HayaTb
permcTpaumio.

Tabnuya 4.39: ®yHKUUOHasbHble Knasuwu

o M1 3anyck perucrparopa.

Wis[ |l OcTtaHoBka peructpaTopa.

BCEEA OTkpLbiTvie noaMeHo KOHMTypaLmii.
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MEHH KOHDWIMYPALIMA
ENS0160 |
KoHcpurypauma 1
KoHdurypauma 2
KoHg-UuHa No yMonYaHu

BO3MOXHbI cnegywuwme onunn:

e “EN50160" — npegonpenenéHHas KoHpurypaumsa ans
aHanunsa no ctaHgapty EN 50160.

o KoHurypaumus 1 — nonb3oBaTenbckas

KOHUrypaumsi.

e KoHdurypauma 2 - nonb3oBaTtenbcKas
KOHourypaums.

e KoHurypaumsa no yMonyaHuo — HaCTPOUKU
Npov3BOAUTENS.

Mpumeyanue: koHpurypaums no EN 50160 peructpupyet
TONbKO CpefHue 3Ha4YeHus s YCTaHOBMEHHOro nepuoaa
BPEMEHMN.

MpumeyaHue: no ymonydanuto EN 50160 pernctpupyet
TONbKO NapameTpbl HanpskeHus. o ymonyaHuio 3HavyeHns
TOKa, MOLLHOCTM U pyrMe 3aBUCMMble NapamMeTpbl He
perncTpmpyroTca n He oTobpaxatroTca Ha rpadukax
oTknoHeHun. icnonbays meHto CUIMHATbI, nonb3oBaTtenb
MOXeT [00aBUTb KaHasbl TOKa UM MOLLHOCTHW, YTOBbI
O[HOBPEMEHHO BbINOSTHATE n3mepeHust no EN 50160 un
n3mMepeHns napameTpoB MOLLHOCTMW.

3arpyaka BblbpaHHOM KOHGUIrypauum
a AT (TOnbKO B MOAMEHI0 KOHUrypaLmm).

a COXP. CoxpaHeHne n3ameHeHum Bbl6p3HHf)I/I KOHdMrypaumm
(TonbkO B NOAMEHIO KOHGUrypauun).

Bxoa B BbibpaHHOE NOgMEHHO.

‘ ° Bbibop napameTpa / UBMEHEHNE 3HAYEHUS.

° a Bbibop napameTpa / UaMEHEHNE 3HAYEHUS.

D Bosspat B npeabiayLiee MeHHo.

4.10 Perunctpatop chopmbl curHana

Pernctpauus copmbl curHanoB sBNseTca maeanbHbiIM MHCTPYMEHTOM Ans noucka
HeucnpasHocTen. [lpy wmeToge perucTpauun @QOPMbI  CUrHamna CoxpaHseTcs
onpegeneHHoe KonmMyecTBO NepuoaoB BblOpaHHbIX CUIHANoOB TOKa M HanNpsXKeHUs npu
cpabaTtbiBaHun 3anycka. Kaxgaa 3anucb coctouT u3 OGydepa npeaBapuTenbHOMO
3anycka (Oo cpabaTtbiBaHua 3anycka) m 6ydepa 3anmcu (nocne cpabaTbiBaHUA
3anycka).
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4.10.1 HacTtpounku

Mpun Bxoge B MeHto «PEMNCT-P ®OPMbl CUTHAJIA» n3 meHio «PETCTPATOPDI»
oTobpaxaeTcs crneayrLmin akpaH:

PEl-P ©®OPMbl CUF'HANA ]| 02:53
[CurHanb: 1 |

McTouHumK sanycka: CobbIT. K yCT.
Bychep sanmcu:
Bychep npea. san.:
Pexmim 3anucu:

100 nepuopoB
20 nepruoacoe
OauHOYHBIA

T N R

PucyHok 4.8: MeHro Hacmpoliku peaucmpamopa ¢popMbi cUzHana.

Tabnuya 4.34: Cumeorbl U 0603Ha4YeHUs1 Ha aKpaHe rpubopa

CuvrHansl

Bbi6op curHanoe ans peructpaumm:

CHUrHANGI

MpuyunHa 3anycka

McToYyHmKM 3anycka:

e BpyuyHyrwo - 3anyck npum Haxatum knasuwm F1 -
3AMYCK,;

e CoObITMA — 3anyck Npu HacTynneHun cobbiTus
HaNpsPKeHUs,

e YcTtaBKM — 3anyck npu [OOCTMXKEHUM YCNOBUM
yCTaBKU;

e CoObiTA M YcTtaBKM — 3anycKk Npu HacTynreHun
COObITUS UNN JOCTUXKEHWS YCIIOBUIN YBCTABKM.
MpumeyaHune: Heobxo0umMbie HacCmpOUKU 3arycka Moaym
6bImb ycmaHOo8/1eHbl 8 MEHIO KOHuypayuu cobbimud u

yCmMasox.

Bydep 3anucu

KonunyecTtBo nepunoaos, KOTOPOE AOIMKHO ObITb
3aperncTpmpoBaHo..

Bydep npea. 3anucu

OnvHa Oydepa npeasapuTenbHon 3anucu (KONMYecTBo
nepvoaos).

Pexum 3anucu

HacTtponku pexuma 3anucu:

e OAMHOYHBLIN — perncTpaums QopMbl curHana
npekpaLLaeTcs nocrne nepBoro 3anycka.

¢ HenpepbIBHbIN — NocnegoBaTenbHas
perncTpauus opmbl CUrHana oo Tex nop, noka
nonb3oBaTeNlb HE NPeKpaTUT U3MepeHne unm
namaTb Npubopa NONHOCTBLIO HE 3aMONHUTCS.
Kaxxgas nocnepoBatenbHasa perncrpaunsa opmel
CMrHana paccmaTpmBaeTCs Kak OTAernbHasi 3anuchb.
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Tabnuya 4.35 QyHKUUOHasbHbIE Knasuwlu:

'wEes[|Il OcTtaHoBKa pernctparopa.
Mpumeyanune: Ecnn nonb3oBaTenb NpepbIBaeT perncTpauuio,

AaHHble He coxpaHstoTcs. Permctpaums 4aHHbIX
Npoun3BoANTCS TONBKO NpuY cpabaTtbiBaHWUM 3anycka.

(HEYG I 3anyck permctpartopa.

CospaHue ycroBust 3anycka BPYYHY (aKTUBHO TOMbKO B
TRIG cnyyae, ecnu BblbpaH UCTOYHUK 3anycka «BpyyHyto» 1 nget
npouecc perucTpaumm).

curHanoB B ananorosomM okHe « CUMHATbI».

° BbiGop 1 oTMeHa Bbibopa curHarnos Ans perncrpauum opmb
MNepekntoveHne B pexum OCLUNNOMPA®.

° a Ecnn oTtkpeito guanoroBoe okHO «CUIHAJIbI»— npokpyTka no Bcem
KaHanam.
Ecnu BblbpaH «/cToYHUK 3anyckay - UBMEHEHME UCTOYHMKA 3anycka.
Ecnn otkpbito gmanoroBoe okHo «CUTIMHAJIbl» — npokpyTka no Bcem

KaHanam.

c ° Ecnun BbIb6paH “bydep 3anucn” — nameHeHne pasmepa bydepa sanucu.
Ecnn BbibpaH “InuHa npepn. 3anycka’ - nameHeHne pasmepa Oydepa
npeaBapuTenbHOM 3anncu.

OTtkpbiTne gnanorosoro okHa «CUMHAIbI» (ecnun BbibpaHo «CurHanbi»).

B paHHoOM okHe MoryT ObiTb BbiOpaHbl OTAENbHbIE CUrHanNbI Ans
permcTpaymm.

BosspaT B MeHi0 «PETMICTPATOPbLI» unn 3akpbiTue OManoroBoro OkHa
“CUMHATIbI» (ecrnv oHO OTKPLITO).

4.10.2 Peructpauusa ¢popmMmbl curHana

Mpn 3anycke nonb3oBaTenem perncrpatopa (opMbl curHana OTKpbiBaeTcs
cnefyoLnn 3KpaH.

U,Lf - OCLIANNOrPA®D (1| 03:16
U1: 2346B U2: 236.2B
u3s: 237.08

E81. 6B

Bms

Ganyek | U o |

PucyHok 4.9: OkpaH peaucmpauyuu ¢opMbi cuzHana.

Tabnuya 4.36: Cumeornbl U 0603Ha4YeHUsT Ha aKpaHe rnpubopa

Tekywmin ctatyc npubopa:
e [lpnbop B oxXmaaHum 3anycka.

B e [lIpouecc perncrtpauum (kopoTKUK 3BYKOBOW curHan
CUMBONM3NPYET TO, YTO YCIOBME 3anycka Oblo JOCTUMHYTO).
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x|

e [lpnbop 3aHAT (COXpaHeHNE JaHHbIX B NaMATb).

Tekylee Bpems.
Up McTnHHOEe gencrBytollee 3HavyeHne oasHoro HanpsXKeHus:
p: [1--3, N] UlRmSa UZRms, U3Rms, UNRms
Upg NcTuHHOE pencTaytollee 3Ha4YeHne MexdasHoro (IMHENHOrO)
p,g: [1, 2, 3] | HanpsKeHUsA:
U12rms, U23rRms, Usirms.
Ip WcTnHHOe pencTBytollee 3HaYeHne Toka:
p: [1--3, N] I1Rms, |2Rms, |3Rms, INRms.
Thd CyMMmapHbIM KO PUUMEHT rapMOHUYECKUX NCKAXKEHU 0N

oTobpaxaemon BennunHbl (THDy nnn THD)).

f

YacToTa Ha ONOpHOM KaHarne.

Tabnuya 4.37. @yHKYUOHaIIbHbIE Kriaguuwiu:

CosgaHue ycnoBus 3arnycka BpPYYHYHO (aKTMBHO TONbKO B
TRIG cny4vae, ecnu BblIbpaH UCTOYHUK 3anycka «BpyyHyto» n nget
npouecc permcTpaumm).

Bbibop curHana ans otobpaxeHusa ero opmbi:

BT O1o6paskeHne dopMbl CUrHana HanpskeHus;

OTobpakeHne opMbl CUrHana Toka;

OTob6paxeHne popMbl CUrHaMNa Toka 1 HanpspkeHns (Ha
ogHoM rpadwvike);

v OTobpaxeHne hopMbl CUrHana Toka M HanpsxeHus (Ha OByx
rpadukax);

Bbibop mexay oTobpaxeHnem popMbl CUrHaNoOB gasbl,
HenTpanu, Bcex das unu JMHUK:

e OTobpaxeHune hopmbl curHanos Ha dase L1,
OTobpaxxeHune hopmbl curHanos Ha dase L2;
OTobpaxxeHune hopmbl curHanos Ha dase L3;
OTobpaxeHne hbopmbl CUrHanNoB Ha HenTpanu;
OTobpaxeHune hopmbl cMrHanos ansi Bcex gas;

OTobpaxeHne  opMbl  cuUrHamnoB  MexdasHbIX
HaNPs>KEHWN.

LS MepekntoyeHne B pexxum MSMEPEHUE.
MepeknioyeHne B pexum OCLINNTIOMPAS.

Bbibop copmbl curHana gnga nameHeHna macwrtaba (tTonbko gnga U/l unu
U+l).

HacTponka macwtaba no BepTukanu.

HacTporka macwtaba no ropnsoHTanu.

022060 ©

BoaspaT B MeHto HacTpoek «PETICTPATOP ®OPMbl CUTHAJIA».
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4.10.3 MpocmoTp hopmMbl curHana

3apeructpmpoBaHHasa opmMa curHana MoXeT ObiTb NpocMOTpeHa B MeHk «Cnmncok
namsaTny. 3annce opmbl cUrHana MoxeT ObiTb MPOCMOTPEHA B CrieayLNX pexnmax:
e U,Ilf-W3MEPEHMUE (B TabnnyHoM Buge);
e U,Lf-OCUUINOIPA® (B BUOe ocuunnorpammebl);
e Pexum oTknoHeHnn CK3 3HaveHun U, 1 f.

U.lf - UISMEPEHWE L1 03:23

u |

RS 234.6 B [ 0.0])
THD 0.0 % - %
CF 1.4 0.00
PEAK 3324 B 207.0 A
MAX 1/2 23518B 2621 A
MIN 1/2 0.2 B 0.9 A

f 49.996 My

| [123n..] OCUMN. |

PucyHok 4.10: 3anuck ¢hopMbl cueHara 8 pexxume «3mepeHusi»

Tabnuya 4.38: Cumeornbl u 0603Ha4YeHUs1 Ha aKpaHe rpubopa — USMEPEHUA

CvMBOnMU3npyeT TekyLLmnin oTobpaxkaembl KaHar.

NJAL A
" Howmep 3anucu B CIMMCKE NMAMATN.

20:45 Tekyllee Bpems.

CK3 NcTuHHoe genctytollee 3HavYeHne Urms10) U Irms(10).
THD CyMmapHbie KO3PUUMEHTLI rapMOHNYECKNX ncKaxkeHni THDy n THD,,
CF Muk-gakTopsl Cfy n Cf;,
PEAK lNukoBble 3Ha4YeHnsa Upyk U lpy.
MakcrmanbHoe Urms(1/2) HaNpskeHne Urms(i/2)max U MAKCUMarnbHbIN
MAKC 1/2 l,Rms TOK, ly,rmsmax , U3MepeHHbIe nocne nocnegHero CEPOCA
(knaBuwa: F2).
MUH 1/2 MuHnManbHoe Ugrms(i/z) Hanpskenne Urmszmin 1 MUHUMATbHBIA lyrms
TOK ly,rmsmin, 3MepeHHble nocne nocnegHero CBPOCA (knasuwa: F2).
f YacToTa Ha ONOPHOM KaHarne.

Tabnuya 4.39: ®yHKYuoHarsnbHble knasuwu - UISMEPEHUE

OTobpaxxeHne namepeHni ana gasbl L1;
OTobpaxeHue namepeHn ana gasbl L2;
OTob6paxeHne namepeHun gns ¢gasbl L3;
OTobpaxxeHne namepeHuin onsa HemTpanu;
OTobGpaxeHne namepeHun ans scex as;
OTobpaxeHune namepeHnin mexdasHblX HanPSXKEHUN.

MepekntoyeHune B pexxum NISMEPEHUE.
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QCUMI. MepekntoyeHne B pexxum OCUUIITIONPA®.

OTKI MepekntoyeHne B pexxum OTKITOHEHUA (gocTyneH Tonbko
: BO BpEMSs permcrpaumm).

BosspaT B MeHto HacTpoek «PETUICTPATOP ®OPMbI
CUTHANAY.

U,Lf - OCUMNNOrPA®D

U: BB U2 BB

S 00[:
2683. 1B
M
Bms 319 28842 62, 0ms
CwAci+ | U]

PucyHok 4.11: 3anuck ¢popMbl cueHarna 8 pexxume « Ocuyursrnozpaghy

Tabnuya 4.40: Cumeornbl u 0603HaqYeHUs1 Ha aKpaHe ripubopa - OCLUNTITIONPA®

Tekyllee Bpems.

Howmep 3anucu B CIMMCKE NMAMATU.

Ui, U2, U3,
Un, Ul12, NctuHHOoe pencTeytollee 3HaveHne HanpsxeHUa — Urms(io).
U23, U3l
11, 12,13, In  WcTnHHOE gencTBylollee 3HaYeHne Toka — Irms(10).
Thd CyMmapHble KOahPUUMEHTbI rapMOHUYECKUX nckaxkeHu THDy n THD,,
f YacToTa Ha ONOpPHOM KaHane.
Bms 125.Bms LLikana BpeMeHn OT Ha4ana [0 KOoHLUa dKpaHa ocuunnorpada.
TR LLikana HanpsikeHns / TOKa 1 Bepx / HA3 3KpaHa ocuunnorpada.

28488

17:36:56.408  Bpems B no3uuum Kypcopa..

Tabnuya 4.41: @yHKyuoHarsnbHble knasuwu - OCUUTITIONPA®

° [FIYSIT VBennuyeHne macwitaba.

YIXSIT Y veHbleHne macwitaba.

Bbi6op Mexay crneayloLyMn CUrHanamm:
B Oo6paseHune opMbl CUrHana HanpsHkeHus;

OTobpaxeHne popMbl curHana Toka;
e OTobpaxeHne opmbl CUrHANMOB HarpsPKEHUA U TOKa Ha
OAHOM rpadvKe;
o v OTobpaxkeHne opMbl CUTHANOB HaMNPSKEHUSA U TOKa Ha OBYX
oTAenbHbIX rpadukax.

EELEXI Oro6paxeHne nsmepennii ons cassl L1;

a RN Oro6paxenne nsmepennii ans dassl L2;

EELESELI OTob6paxeHne namepeHuin ansa gasbl L3;
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BB Oto6paxenne namepennii ona Hentpanu;
KPSl OTOoGpaxeHne namepeHuii Ansa Bcex das;
EELET Y OToGpaxkeHne nsmepeHuin mexdasHbiX HanpsKeHUI.

MepekntoyeHne B pexum OTKITOHEHWA CK3 (goctyneH
TOJIbKO BO BPEMS perncrpaumm).

OTKIJI.

Bbibop hopmbl curHana ans nameHeHus macitaba no BepTmkanm
(Tonbko ansa U/l unn U+).

HacTtpovika macwTtaba no BepTukanu.

N3meHeHne no3nummn kypcopa.

095000

Bosepat B MmeHto HacTpoek « PETUICTPATOP ®OPMbl CUTHATIA».

U,.f - OTKNOHEHWSA

Ul B Uz EEB
us: |lyB

593,28 F\\\

Bms 12192 20,848 £2. 5ms

283. 1B

(WA~ | U |osuA | HOMER

PucyHok 4.12: 3anucb ¢popMbl cueHaa 8 pexxume omkrioHeHul CK3

Tabnuya 4.42. Cumeornbl u 0603Ha4YeHUs1 Ha aKpaHe ripubopa - OTKITOHEHWA

Tekywmmn ctaTyc permcrpaTopa:

@ e PEMVCTPATOP aktviBeH.

| e PEIMCTPATOP 3aHaT (nouck n BbibopKa AaHHbIX U3 NaMsTK).
C e [lpnbop He B pexmme pernctpauuu.

TekyLee Bpems.

Ul, U2, U3,

UN, U12, NcTuHHOe penctylollee 3HaveHne HanpseHusa — Urms(io).

U23, U3l

11, 12,13, IN  VcTHHOE gencTBylolee 3HaYeHne Toka — Irms(10).

Thd CyMmapHble KOahPUUMEHTbI rapMOHNUYECKUX UcKakeHui THDy n THD,,
f YacToTa Ha ONOPHOM KaHane.

1T:36:58.406  Bpems B no3uvumm Kypcopa.
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Tabnuuya 4.43: ®yHKyuoHanbHble knasuwu - OTKITOHEHWA

G LI VBenyeHne maclutaba.
IMEH YMeHbLUeHre maclutaba.

BbiGop Mexay criefyowmmm curHanamu:
BT O1o6paskeHne dopMbl CUrHanNa HanpsHkeHus;

IR OtobpaxeHne dopMbl cUrHana Toka.

Bbibop mexay otobpaxeHnem oTKNOHeHW opMbl
curHanoB asbl, HenTpanu, Bcex as Unun NNHUK::

OTobpaxxeHne OTKNoHeHnn ana dasbl L1;
OTobpakeHne OTKNoHeHnn ana dasbl L2;

OTobpakeHne OTKNoHeHnn ona dasbl L3;

OTobpakeHne OTKNOHEHUN ANA HENTpanu;

OTobpaxkeHne OTKNOHeHUN ANnga BceX ¢has.

LSl MepekntoyeHune B pexxum MSMEPEHUE.

MepeknioyeHne Kypcopa Mexgy ocuunnorpammon ¢opmbl BOSHbI U
oTKNnoHeHnammn CK3.

HacTtpovika macwtaba no Beptukanu (TONbKO B pPeXMMe OCLMMAIorpaMmmbl
GOpMbI BOSHbI).

N3ameHeHne no3nummn kypcopa.

BosspaT B MeHto HacTpoek «PETUICTPATOP ®OPMbl CUTHAJIA».

052006 © ©

4.11 Perncrtpatop NnyCKOBOro ToKa

Bbicokmii  nyckoBon TOK ABuratenss cnocobeH npumBectM K cpabaTbiBaHWUIO
BbIKMOYaTenen nnu npegoxpaHutenen. MakcMmanbHbI OXXUAAEMbIN MYCKOBOW TOK BO
BpeMsi 3anycka MoXeT ObiTb 0T 6 40 14 pa3 Bbille TOKa NOMHOW Harpy3ku gBuratens.

[laHHas yHKLUUS OCHOBaHa Ha NpUHUMNE perncTpaumum AaHHbIX BO BPEMSI 4OCTUXKEHMS
YCTaHOBIEHHbIX YCMOBWUIA 3amycka, C pacTylyMm W/wvnu  chnagalowmm (POHTOM, Ha
TOKOBOM BXOZ€ WIN BXOAE HanpsiKeHus.

Mpn BbLINONHEHMM YCMOBWI 3amnycka, HauyMHaeTcsl peructpaums naHHbiX. [Mpubop
BbINOMHSIET PErYCTPALMIO, MOKA He AOCTUTHET 3HAYeHUs ANMUTENbHOCTY [UTENbHOCTY).
B cooTBeTCTBUM C NapameTpom |[InuHa npea. 3anyckal, npréop HauMHaeT pervcTpaLmio
AaHHbIX TaKke A0 cpabaTbiBaHWUs 3anycka.

4.11.1 Hactpouku

Mpun Bxooe n3 meHw «PEMCTPATOPbLI» B meHio «PEMCT-P MYCK. TOKA» Ha
ancnnee otobpasnTca 3KpaH HaCTPOeK perucrparopa MyckoBOro Toka (CM. pUCYHOK
HUXe).
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PEMVCTP-P MYCK. TOKA P 03:34]
[MAHTepBan: 20 mc |
CurHane! « 7
3anycKk « 256%

,12,13: 2560 A

In: 2560 A

OnuT-Th: 15 ¢

AOnuHa npepn. sanycka: 10c¢

Pexmim 3anucu: HenpepbiBHBIA
Lcwer L] |

PucyHok 4.38: OkpaH Hacmpoek peaucmpamopa rycKko8o20 moka.

Tabnuua 4.50: Cumeorbl u 0603Ha4YeHUs Ha aKpaHe rpubopa

MUHTepBan HacTpoiika nHtepsana pernctpaumm (o1 10 mc go 200 mc).

BbiGop curHana gns permcrpauum:

Cvrnansl
3anyck HacTtpoiika 3anycka:
e TokoBbI BXOA AN UCTOYHMKA 3anycka.
e YpoBeHb 3anycka, MNpuy KOTOPOM HaYHEeTCs perncrpauus
MyCKOBOrO TOKa.
e ®poHT 3anycka (Cnag, PocTt, O6a).
3ANYCK
2[5 [
¥p-He: 89 %
M1,12,13: 89.0 A
IN: 89.0 A
OpoHT: Cnag
anut-tb O6bLee Bpems pernctpaumm B cekyHaax.
bydep npea. YcraHoBka OJVHBI Gydepa npeaBapuUTenbHOro 3anucu
3anucu (perncTtpaums oo cpabatbiBaHWs 3anycka).
HacTponku pexuma sanucu:
e OAMHOYHbIN — perncTpauns ogMHOYHOrO MyCKOBOro TOKa.
PexnM ¢ HenpepbIBHbIM — NocnegoBaTenbHas perncrtpaums
3anucu NMyCKOBOrO TOKa A0 TeX Nnop, Noka nosnb3oBaTerb He

npeKkpaTuT namepeHmne niin NnamM4AaTb r|p|/|6opa MOJTHOCTbIO HE
3anonHutcsa. Kaxpgasi nocnegoBartesibHas perncrtpauunda
NMYCKOBOI0 TOKa paccMmaTpmnuBaeTCsd KakK oTaesibHaaA 3arnchb.

Tabnuya 4.51: @yHKYUOHasIbHbIE Kraguwiu

e LA CTapT permctpaTopa nyckoBOro Toka.
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BT McpekniodeHne  Mexay curHanamm — 3arnycka Toka W
HanpskeHust (TONbKO B ANANIOroBOM OKHE «3anycky).
B /"'pumeyarue: Ecnv nonbsosatenb npepbiBaeT PermcTpaLmio
MYyCKOBOrO TOKa, TO [JaHHble HE COXPAHSAIOTCS.
Pernctpaums  [OaHHbIX ~ MPOWU3BOAWUTCH  TOMbKO  MNpW
cpabaTbiBaHUK 3anycka.

SET MepekntoyeHne mexay onumamu BKI1 (BbibpaH) 1 BbIKIT (He
a BblbpaH) Ans BblAENEHHbIX PErucTpupyembiX CUrHamoB B
ananore CUIMHAJIbI ansa BbligeneHHOro NCTOYHUKa 3arnycka B

ananore 3AlNYCK.

B MeH0 HacTpoek peructpaTopa MycKOBOTO Toka - BblOOp HacTpoek

MHTepBana, Curnanos, 3anycka, [JnutenbHOCTH, Onuna
npenBapuTensHon 3anucu u bygepa sanucu.

° e B pguwanore “CurHanbl” — nepeknioyYeHne mexay 3HavYeHUsMU TokKa U
HanNPs>KeHWs.
B pgnanore “3anyck” — nepeknioyeHne Mexay MWCTOYHMKOM 3arnycka,

YPOBHEM 3anycka 1 KpMBOM 3anycka.

Ecnu BbiGpaH «VHTepBan» - U3MeHeHve nepuoaa UHTepeana.

o ° Ecnu oTkpbIT guanor «CurHanbi» - NPOKpyTKa BCEX KaHaroB.
Ecnn oTKpbIT Aguanor «3anyck» — MNepeknioYeHne MeXay WCTOYHUKOM
3anycka / usSMeHeHve YPOBHs 3anycka / U3BMeHeH1e KpMBOW 3anycka.

OTtkpbiBaeT gnanorosoe okHo CUMHAJIbI (ecnn BbiGpaHo «CurHanbiy»). B
[AaHHOM [ManoroBoM OKHE MOryT ObITb BbiOpaHbl OTAENbHbIE CUTHanMbI A11s

[aHHOM [OMaroroBOM OKHe MOryT ObiTb BblOpaHbl KaHamnbl 3anycka, a
Takxe onpeferneHbl YpoBEHb M KpuBas 3anycka.

BosspaT B MeHio «PETMICTPATOPbDBI» unu 3akpbiTue OuanoroBoro OkHa
«CurHanb» unu «3anyck» (ecnu AmManoroBoe OKHO OTKPbLITO).

@ permcTpaumm.
OtkpbiBaeT pguanoroBoe okHO 3AIYCK (ecnn BbibpaH «3anyck»). B

4.11.2 ®dukcaumsa NycKoBOro Toka

Mpu aKkTMBM3aLMK perMcTpaLmm NyCKOBOro TOKa OTKPLIBAETCS CNEAYOLLUIA 3KPaH.
MYCKTOKPEFUCTP. ___ [l03:35
M: 9823A  f: 49.996Ty
Thd: 01% Trig: 256.0A

1734R

L cron | 1o | des |

PucyHok 4.39: OkpaH hukcayuu rycKkogoao moka.

Tabnuya 4.52: Cumeornbl U 0603Ha4YeHUsT Ha aKpaHe rnpubopa

Tekywinn craTtyc perucrtparopa:

Mpubop B OXxnaaHumM (YCrioBuUsi 3anycka eLle He BbIMOMHEHbI).
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@ PETMCTPATOP TMYCKOBOIO TOKA aktuBeH (3BYKOBOW CUrHan
CUrHanu3upyeTt 0 TOM, YTO YCrOBMUS 3arnycka AOCTUTHYThI).
21:35 TekyLlee Bpems.
Ul1..UN NctuHHoe aencteytollee 3HaveHne HanpseHns Urms(io).
11..IN NctuHHOe aenicTeytollee 3Ha4eHne ToKa Irms(1o).
Thd CyMmMapHbIi KO3 ULMEHT rapMOHMYECKMX cocTasnsowmx THDy
nnn THD,,
f YacToTa onopHOro kaHana.
3anyck YcTaHoBeHHOe 3Ha4YyeHue 3anycka.
304 OTobpaxaeT 3HadyeHMe ToKa (HanpsbkeHus) Ha BepLUMHe rpadmka
20400 (ropu3oHTanbHast MIMHNSA MeXxay 3Ha4YeHMeM Ha rpadmke n TabnmyHbIm
3Ha4yeHueM).

Tabnuya 4.5344: @yHKyUOHarbHble Knasuwiu

OcTaHoBKa permcTpauum nyckoBoro Toka.

lMpumeyvaHue: Ecnvn nonb3oBaTenb NpepbiBaeT perucrpaumto
° cTon NMyCKOBOro TOKa, TO AaHHble HE 3anucbiBalOTCA B NaMSATb.
3anucb JaHHbIX ocyLiecTBnsaeTcs, TOJTbKO Koraa

cpabaTtbiBaeT 3anyck.

MepekmioyeHne Mexay KaHanamn Toka 1 HanpsHKeHMS.
I Oro6paxenve rpacduka oTknoHeHuit HanpskeHns Urms/a)-
OTo6paxeHue rpadmka OTKIOHEHMI TOKa lyRrms.

Bbi6op dasbi:

BB Orto6paxeHuve rpadmka v napameTpos Ans dasbl L1.
e OTobpaxeHue rpacuka n napameTtpos ans dasbl L2.

OTtobpaxeHue rpaduka 1 napameTpos ans dasbl L3.
BB OroGpaxeHue rpadmka 1 napameTpos Ans Hentpanm LN.

O BoaepaTt B meHo «PETUCTPATOPDI».

4.11.3 3admKkcupoBaHHbIN NYCKOBOWU TOK

3anKCMpOoOBaHHLIN MYCKOBOM TOK MOXET ObITb MPOCMOTPEH B MeHK «CNNCOK NamaTny.
3anncaHHbI curHan MoXxeT ObITb MPOKPYYEH M MPOCMOTPEH C MOMOLLbLIO Kypcopa.
[aHHble oTobpaxatTca B rpaduyeckomMm (rMcrtorpamma perumcrtparopa) U 4YMCcrioBOM
(napameTpbl MHTEpBana) Buae.
B obnactv gaHHbIX MOryT otobpaxaTbCa criefytoLlime 3HaYeHns:

- MuHMManbHble, MakcMMmaribHble U CcpedHue 3Ha4vyeHus napamMeTpoB WHTepBana,

BblIGpaHHOIo KypCopom;

- Bpem4, oTHOoCHTENbHO BpemMeHn cpabaTbiBaHUSA 3anycka.
MonHbIM rpaduK BbIOBPAHHOrO curHana MoXeT ObITb MPOCMOTPEH Ha FMCTOrpamme.
Kypcop no3mumoHupyeTcs Ha BblIOpaHHOM MHTEpBarne 1 MOXeT nepemMeLLaTbCa no BCem
uHTepBanam. Bce pesynbTaTbl COXpaHSalTCA B namsatu  npubopa. CurHanbl
MacwTabupyoTcs aBToMaTUYECKN.
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I'IYCKTK-PEFMCTP. (] 21:44]
(1790 A

I_ 3anyck: | 890 | A
17014 X 680A t: - 00:00:630

19.05.10 21:43:50

IR R I EELES S

PucyHok 4.40: @ukcuposaHHbIU MycKkoeol mokK

Tabnuua 4.54: Cumeorsl U 0603Ha4YeHUs Ha aKpaHe rpubopa

Mpunbop 3arpyxaeT faHHble U3 NaMATW.

Homep 3anucu B CIMTCKE NMAMATW.

Tekywee Bpems.

H OTtobpaxxeHne no3nuumn Kypcopa Ha rpaduke.
Ul..UN NcTuHHOe pdencTBylolee 3HayeHne HanpskeHns Urmsiio) HA NO3ULIMK
Kypcopa.
11..IN NctuHHOE pencTsytolee 3HaveHne Toka lrms(i0) H8 NO3MLMK Kypcopa.
3anyck YcTaHOBNEeHHOEe 3Ha4YeHue 3anycka.

x2206Y ¥2953y | MakcMmanbHoe ¥ MUHMMarbHOe 3HaYeHne ToKa / HanpshkeHus Ha
39214 ¥ 344 | TPACVKE.

19.0a.10 21-43.50| aTa n Bpema B TeKyLLEN NO3NLMK Kypcopa.

t: - 00:00:630 I BpeMFI OTHOCUTEJIbHO BpEMEHN Cpa6aTbIBaHVIFI 3anycka.

Tabrnuya 4.55: @yHKUYUOHarsbHble Knasuwu

° LIRS VBenyeHne macutaba.
IMEH YMeHbLueHue maclutaba.

MepeknioyeHne Mexay KaHanamm Toka 1 HanpshkeHus:
B Oo6pasxenme rpadmka oTkrnoHeHMI HanpsxeHns Urmsz).
e OTo6paxeHue rpadrka OTKIOHEHMI ToKa lyrms.

OTo6pa>|<eHme OTKIMOHEHUN HanpskeHUsa Uims12) Y TOKa
l,rms HA OOHOM rpacdhuke.

_ OTobBpaxeHne OTKMOoHeHUN HanpsKeHns Umms(1/2) U TOKa
l;Rms HA ABYX OTAEMbHbIX rpacuKkax.

Bbibop mexay otobpaxeHnem rpadMKoB OTKNOHEHUMW Ans
oTAenbHOW dhasbl, HenTpanu nunu scex daas:

OTobpaxkeHne OTKNOHeHnn ana gasbl L1.
OTobGpaxeHne OTKNOHeHU ansa gasbl L2.
OTobpakeHne OTKNOoHeHnn anga gasbl L3.

OTobGpaxeHne OTKNOHeHU ana Hentpanu LN.
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OTobpakeHne OTKNOHeHUN anga Bcex as.

I O o6paxeHne OTKNOHEHWI YacToThl.

OTo6pakeHMe OTKIMOHEHWUI HaNPsXKeHust / Toka.

Bbibop mexay rpagukamu.

c o lMpokpyTka Kypcopa no 3anMcaHHbIM AaHHbIM.

O BosBpaT B MeHto HacTpoek PETUICTPATOPA NMYCKOBOI'O TOKA.

4.12 PerncrtpaTtop nepexogHbiX NpoLeccos

lMepexodHbli Npouecc — 3TO KpaTKOBpeMeHHas, BbICTpO 3aTyxarollasi nomexa curHana
TOKa WM HanpsbkeHusl. Pernctpaumsi nepexodHbiX MpoLEeCcCOoB OCYLLECTBSETCA C
yactoToM auckpetusauum 25 kly. [MpuHUMN M3MEPEeHUa CXOX C  MPUHLMIOM
pernctpauumn opmMbl curHana, Ho npu Yyactote auckpeTtusaumm B 10 pa3s Bbiwe (1024
BbIOOpKKM 3a nepuopn). B otnnymne oT permctpawmm nycKkoBoro Toka unm oopMbel curHana,
npu KOTOPbIX perncTpauma HadmHaeTcs npu cpabaTtbiBaHMM 3anycka Ha ocHoBe CK3
3Ha4eHus, 3anyck Npu pernctpauumn nepexoiHblxX NpoLEeccoB OCHOBaH Ha BbIBOPOYHOM
3Ha4YeHuN.

4.12.1 Hactpounku

HACTP. NMEPEX. NMPO ]| 03:43
3anyck (dB): 500B
[Tun sanycka: BpyuHyo |
Bychep sanucu: 10 nepnopoe
Bychep npea. 3an.: 3 nepuofoB
PeXxKm sanucu: OAMHOYHEIA

L crapT | | |

PucyHok 4.13: OkpaH Hacmpoek peaucmpamopa rnepexoOHbIX MpoUeccos

Tabnuya 4.45: Cumeornbl U 0603Ha4YeHUsI Ha aKpaHe rpubopa

3anyck (AV)
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Twvn 3anycka

HacTtpovika Tuna 3anycka:

e 3anyck BpPYYHYK — [0fb30BaTENlb BPYYHYHO
co3faeT yCroBus 3anycka.
e AV — CKOpPOCTb W3MEHEHMUSI HanpsbKeHUsl, npw

KOTOPOW NPOUCXOAUT 3anyck permcrpartopa.

Bydep 3anucu

KonnyecTBo nepronoBs, KOTOpoe AOMKHO ObITb
3aperncTpmMpoBaHo.

Bydep npea. 3anucu

KonnyectBo  nepuodoB, KOTOpoe  OOMKHO  ObiTb
3aperncTpmMpoBaHo A0 AOCTUXXEHUS YCIOBUIA 3anycka .

Pexum 3anucm

HacTtponku pexuma sanucu:

e OAMHOYHbIN — perncTpauns ogNHOYHOIoO
nepexoaHoro npoLecca.

e HenpepbIiBHbIN — NOcnegoBaTenbHas
pernctpauus nepexogHoro npowecca Ao Tex nop,
noka nonb3oBaTesflb He NPeKpaTUT U3MeEpPEHNE Unum
namMsiTb NPUbopa NONMHOCTLIO HE 3arMONHUTCS.
Kaxxgasa nocnegoBaTenbHas permcrpaums
nepexoaHoro npouecca paccmaTpuBaeTcs Kak
oTaernbHasa 3anuchb.

Tabnuya 4.46: QyHKYUOHabHbIe Kriaguwu

(MG 3anyck permctpartopa.

I'Ipumeqal-wle: Ecnu nonb3oBartenb npepbiBaeT perncrpauutio,

° M|l OcraHoBka pernctparopa.

AaHHble He coxpaHstoTcs. Permctpaums 4aHHbIX
Npon3BoANTCS TONBKO Npy cpabaTtbiBaHWUM 3anycka.

Co3saaHve ycnoBusi 3anycka Bpy4HYyH (aKTUBHO TOJbKO B

a TRIG cny4vae, ecnu BblbpaH UCTOYHUK 3anycka «Bpy4dHyto» n nget
npouecc perucTpaumm).

Mepekntodenne B pexum OCLUUITTIOMPA® (gocTtyneH TONbKO
o BO BpeEMSI permcrpaumm).

° e N3meHeHne no3muum Kypcopa.

“ ° Bbibop napameTpa / UISMEHEHNE 3HAYEHUS.

MAMAT U ».

@ Bosspat B MeHi0 «PETVICTPATOPbLI» unu « CMNCOK
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4.12.2 ®Pukcaumsa nepexoaHbIX NpoueccoB

U.Lf - OCLIMNNOrPAD I)| 03:43
U1: 23458 U2: 2363B
U3: 2370B

681,66

= E. 25ms

T

PucyHok 4.14: OkpaH hukcayuu rnepexoOHbIX npoueccos

Tabnuua 4.47. Cumeoribl U 0603Ha4YeHUs Ha aKpaHe rpubopa

Tekywnn ctaTyc perucrtparopa:

e [lpnbop B 0XXnaaHun BbINOSIHEHNSA YCNOBUI 3anycka.

B e [lpubop B Npouecce pernctpaunn (3ByKOBOW curHan
CUrHanusmpyeT O TOM, YTO YCNOBUS 3anycka AOCTUTHYTHI).

x| e [lpnbop 3aHAT (COXpaHeHNE OaHHbIX B NaMATh).

Tekylee Bpems.

Up McTnHHOEe pencrBytlollee 3HavyeHne oasHoro HanpsaXKeHus:

p: [1--3, N] UlRmSa UZRm& U3Rm51 UNRms

Upg NcTuHHOE pgencTaytollee 3Ha4YeHne MexdasHoro (IMHENHOrO)

p,g: [1, 2, 3] HanpsxkeHUs: Uiorms, Uzsrms, Usirms

Ip McTMHHOE aencTByloLLee 3Ha4YeHne Toka:

p: [1--3, N] I1Rms, |2Rm5a |3Rm5a INRms

Bms 125.8ms BpeMeHHble OTMETKM B Ha4asne 1 B KOHLe OCLMNNorpaMmbl Ha dKpaHe.

150, 4u Lkana HanpsKeHnsa 1 BepnHa / HU3 OCuMnorpaMmbl Ha 3KpaHe.

Tabnuya 4.48: @yHKYUOHabHbIE Krasuwiu

CosgaHue ycnoBus 3anycka BpPYYHYIO (aKTUBHO TONbKO B
TRIG cny4vae, ecnu BbIbpaH UCTOYHUK 3anycka «BpyyHyto» n nget
npouecc perucrpaumm).

Bbi6op dhopmbl curHana gnsi otobpaxkeHus:

BT O1o6paskeHne dhopMbl CUrHana HanpsKeHNs;

OTobpakeHne opMbl CUrHana Toka;

OTobpaxeHne GOpMbl CUrHana HanpskeHus uM Toka (Ha
ogHom rpaduike);

v OTobpaxeHne opMbl curHana HanpshkeHus 1 Toka (Ha OByxX
rpadukax);.

Bbibop mexay oTobpaxeHnem popmbl curHana ans
oTAenbHon dpasbl, HeNTpanu unun scex gas:
IBEEN - Orto6paxeHune dopmbl curHana ans gassl L1;
a BN - Oro6paxeHune dopmbl curHana ans gassl L2;
123N A e OtobpaxeHne popmbl curHana ansa gasnl L3;
BT - Oro6paxeHune dopMbl cUrHana Ans HelTpanm;
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BEEEFNll . Orto6paxenne mexdasHbix HANPsHKEHWIA.

e OTobpaxeHune hopmbl curHana ans Bcex gas;

Bbibop cdopmbl curHana gnga nameHeHnsa macwrtaba (tonbko gna U/l unu

U-+1).

N3ameHeHne macitaba no BepTMKany.

N3meHeHne macluTaba no ropusoHTanm.

-,

BosapaT B MEHIO HaCTpOIZKI/I nepexogHblX npoueccos.

4.12.3 3admkcupoBaHHbIe nepexoaHble npouecchbl

durKcMpoBaHHbIE NepexoaHble npouecchbl MoryT 6biTb MPOCMOTPEHbI B MeH «Cnmncok
namaTny B ABYX PasfUYHbIX pexnmax:
e Ocuunnorpamma U, I, f;
e OtknoHeHnusa CK3 U, |, f.

B 06ounx pexnmax BO3HMKHOBEHME 3arnycka 0003Ha4Y€HO MYHKTUPHOWN NMHNER.

PucyHok 4.15: OkpaH ocyunnogpaMmbl (OUKCUPOBAHHbIX NePeX00HbIX MPOUeCcco8

U,Lf - OCUMINOMPA®  [R:13
U1: REEEJB  U2:  2040B
U3: 1284B

681,66

—\_\_\_\_\_\_\_—_\\‘_‘-\—\_

-

Bns G 1502 E. 25ms

Cunci+ | 0| ori

Tabnuuya 4.49: Cumeoribl U 0603Ha4YeHUs Ha aKpaHe rpubopa

Tekylee Bpems.
Homep 3anucy B «Cnncke namsiTny.
Ul, U2, U3,
UN, U12, NcTuHHOe penctylollee 3HaveHne HanpseHnsa — Urms(io).
U23, U3l
11,12, 13, IN  VIcTuHHOE gencTBytoLlee 3Ha4YeHne Toka — lrms(i0).
THDp CyMMapHbI KO3PULMEHT FAPMOHUYECKMX COCTaBNAOLWNX da3HOro
HanNpPsKEHWS:
THDy3, THDy,, THDy3, THDyn
THDpg CyMmapHbIn KO3 PULMEHT rapMOHUYECKUX COCTaBMSAOLLNX
p,g: [1, 2, 3] MexdasHOro HanpsKEHUS:
THDuyi2, THDy23, THDys31
f YacToTa Ha ONOPHOM KaHane.
43 432 04,540 Bpemsa B nosuunmn kypcopa.
Bms 125. Bus BpeMeHHble OTMETKM B Havane 1 B KOHLEe OcuMniiorpaMmbl Ha SKpaHe.
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1sm.ay 2e4en  LLIKana HanpsKeHUst u BepLUMHA / HA3 OCLMNIOrPaMMbl Ha 3KpaHe.

Tabnuya 4.50: @yHKYUOHarbHbIe Krnasuwu

[HEIIIRE VBenuyeHue macwTaba.
YIXSI Y veHblleHne macwitaba.

BbiGop Mexay creaylowymMm curHanamm:
BT Oo6pasxerne hopMbl CUTHaNa HanpsHKEHNS;
OTob6paxeHne dopMbl cUrHana Toka,;
TN OTobpaxkeHne OpMbl CuUrHana HanpsbkeHuss M Toka (Ha
ogHOM rpadwvike);
OTobpakeHne (hopMbl CUrHarMa HanpshkeHuss U Toka (Ha ABYX
rpadukax);.

Bboibop mexgy otobpaxeHnem copmbl curHana ans dassbl,
HeuTpanu unu Bcex as.

Bbibop mexay oTobpaxeHnem popmbl curHana ansa gassl,
HeuTpanu unu Bcex aas:

OT1obpaxeHne nepexogHblx npoueccos ans dasbl L1;
OTobpaxxeHune nepexogHbIx npoueccos ans dasbl L2;
OTobpaxeHne nepexogHblx npoueccos ans dasbl L3;

OTobpaxxeHne nepexonHbIX NPOLECCOB A5 HENTPanM;

OTobparkeHne nepexoaHbIX NPOLLECCOB Ans Bcex gas.

MepekntoyeHne B pexnM OTKINoHeHnn CK3.

Bbibop dhopmbl curHana ans nameHeHns macwtaba no Beptukanu
(Tonbko ansa U/l unn U+).

MN3meHeHne macwTaba no BepTUKanu.

NameHeHne no3numm kypcopa.

0526 ©6 © 6 ©

BosspaT B MEHIO HaCTpOIZKI/I nepexogHblX npoueccos.

U.Lf - OTKNOHEHWA

U1: EEEEB f:
Thd: ---%

593. 86

Bms 03146 19,522 &, 25ms

2683, 1B

Cwncu+ | 0| 1250, | oCuAN. |

PucyHok 4.16: OkpaH omkrnoHeHul CK3 ¢gbukcuposaHHbix nepexodHbIX Mpoyeccos
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Tabnuuya 4.51: Cumeorbl u 0603Ha4YeHuUs Ha aKpaHe rpubopa

Tekyliee Bpems.
Homep 3anuncu B «Cnncke namstiny.
U1, U2, U3,
UN, Ul12, NctuHHoe pencTeytollee 3HaveHne HanpshkeHna — Urms(io).
U23, U3l
11, 12, 13, IN  MicTuHHOe gencTsytoLlee 3Ha4YeHne Toka — lrms(io).
THDp CyMMapHbI  KOS(PPUUNEHT rapMOHUYECKUX COCTaBIISIOLWLMX
drasHOro HanpsXKeHns:
THDy;, THDy,, THDy3, THDyN
THDpg CyMMapHbI  KO3(PPULNEHT FapMOHUYECKMX COCTaBIISOLWLMX
p,g: [1, 2, 3] MexdasHOro HanpsPKEHUS:
THDuy12, THDy23, THDys31
f YacTtoTa Ha OnNopHOM KaHarne.
M4 42 014,541 Bpemsa B nosuunmn Kypcopa.
Bms 125. Bus BpeMeHHble OTMETKM B Hayarne u B KOHUe ocuuinorpaMmmbl Ha
3KpaHe.
1sa.ay 204 Llkana HanpskeHus u BepwmHa / HU3 ocumnnorpammbl Ha

aKpaHe.

Tabnuya 4.52: @yHKYUOHarbHble Krnasuwu

[HEIIIRE VBenuyeHue macwTaba.
YIXSI Y veHblleHne macwitaba.

Bbi6op Mexay crneayloLyMm CurHanamm:
B Oo6pasxeHue rpaduka OTKIOHEHWI HaNPSXKEHUS;
B Oro6paxeHne rpaduka OTKMOHEHWUI TOKA;

Bbibop mexay oTobpaxeHnem rpadmka OTKNOHEHUN Ans
dasbl, HenTpanu unu scex aas:

OTobpaxxeHune nepexonHbix npoueccos ans dasbl L1;
OTobpaxeHune nepexofHbIX npoueccos ans ¢asbl L2;
OTobpaxxeHune nepexogHbix npoueccos ans dasbl L3;
OTobpaxeHne nepexogHblX NPOLIECCOB ANt HENTpanu;

OTobpaxxeHne nepexonHbIX NpoLeccoB Ans Bcex gas.

MepeknioyeHne B pexum OCLINIITIOMPAD.

MepeknioyeHne Kypcopa Mexagy OToOpaXeHuem  ocumniorpaMmmbi
nepexoaHbIX NPoLeccoB 1 OTKIIOHeHusaMKn CKS.

HacTpornka macwrtaba no Beptukann (TOMbKO €eCnn Kypcop HaxoguTtcsa B
pexumMe oTobpaKeHns OCLMNNorpaMmmbl).

M3meHeHne nosnummn Kypcopa.

05200 © 0686

BosBpaT B MeHI0 HAacTpOMKM nNepexoaHbIX Npoueccos.
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4.13 CnuUcoK ocobbIX COOLITUN HaNPSXKEeHUS

B paHHoM Tabnuue otobpaxalTcs 3adouMKCMpOBaHHbIE MPOoBarbl, NepeHanpsikKeHnsa n
npepbiBaHna HanpsbkeHus. Ocobble coOblTUA nosiBRATCA B Tabnvue nocne ux
3aBeplUeHunsl, T.e. Koraa HanpshkeHwe BO3BpaLlaeTcs K HopMarnbHOMY 3HadeHuto. Bce
ocobble cobbiTMA MOryT ObITb CrpynnuMpoBaHbl WMAWM pasgeneHbl no ase. 370
OCYLLEeCTBNAETCH NyTeM HaxaTus PyHKUMOHanNnbHOW Knasuwmn F1.

Pexxum e2pynnuposku

B oaHHOM pexume ocobble coBbITUA HaNPsXKEHUS CrpynnupoBaHbl B COOTBETCTBUMN CO
ctaHgaptom |EC 61000-4-30 (ans nonydeHuss 6onee noapobHon wHopmauum
obpatntecb K nNyHKTYy 6.1.122). Hwke Ha pucyHke npuBegeHa Tabnuua co
crpynnupoBaHHbiMy cobbiTuamu. Kaxxgas cTpoka B AaHHOM Tabnuvue oTobpaxkaeT ogHO
ocoboe coObITME, OMMCAaHHOE HOMEPOM COObLITUS, BPEMEHEM Havana cobbiTus,
ANUTENBHOCTBIO M ypoBHeM. [ononHutenbHo B cTtonbue «T» oToGpaxaeTcs
Xapaktepuctmka cobbitusa (ons nonyyeHust 6onee nogpobHoM MHpopmMaunm cmoTpuTe
Tabnuuy Huxe).

COBbITUA HANPAXEHWA 22:15

Nara: 19.08.10

He: L Hayano: T ¥p-Hb: AnuT-TH:
[ [22:10:10:652 | D 10.805 cex
128| |22:07:20:984 |IDS 0.0B | 2.816 MuH
93| |22:04:49:314 IDS 00B | 2516 uun
65| |22:04:40:910| S 367.16 2411 cex
61| |22:04:33:718| S 367.98 4.001 cek
AF| |22:04:32:927 |D 192.2B 781 uc
54| |22:02:55:878 IDS 0.0B | 1.616 MuH
38| |22:02:44:264 IDS 0.0B | 11604 cek
28| |22:02:34:470 ID5 0.0B 9.604 cek

468 [

1 Ciat ]

PucyHok 4.45: SkpaH 8 pexxume c2pynnupoeaHHbIx cobbimull HanpsikKeHUs!

HekoTopble COObLITMS MOXHO MpPOCMOTpeTb noapobHee, HaxaB knaBuwy «Entery.
CobbiTne pas3dbuto Ha cobbiTMsi Ha dhasax, KOTopble OTCOPTMPOBAaHbI MO BPEMEHMU
Havyana cobbiTna. Ctonbeu «T» oToOpakaeT nepexoq OT OAHOr0 COCTOSIHUA COBLITUS K
apyromy (onsa nonyyeHusi 6onee nogpobHoON MHGOPMaLMM CMOTPUTE TabnuLy HUXeE).

COBbITUA HANPSKEHWA

Nara:19.08.10
Ne: L Ha4ano: T ¥Yp-Hb: Inut-1e:

552 [22:04:32:977 | N_>D[ 192.2B
56|3 (22:04:33:117 | N>D| 202.2B 991 muc

PucyHok 4.46: OkpaH 8 pexxume pasdesieHHbIX cObbImul HanpsiKeHus

Tabnuuya 4.64: Cumeorbl U 0603Ha4YeHuUs1 Ha 3kpaHe npubopa

Tekywnn ctaTyc perucrtparopa:
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PEMMMCTPATOP akTtuBeH.

PEMMCTPATOP 3aHAaT (Nonck 1 BblbopKa AaHHbIX U3 NaMATH).

PETMCTPATOP He aktuBeH.

[laTa BO3HMKHOBEHWS BbIOpaHHOIO cobbITHS.

YHucmumnpoBaHHbIn Homep cobbiTus (ID)

OTtobpaxaeT asHoe wunu wmMexdasHoe HanpsbkeHue, Ha
BO3HMKII0 ocoboe cobbiTume:

1 — ocoboe cobbiTne Ha dasze Uy,

2 — ocoboe cobbiThe Ha dase Uy,

3 — ocoboe cobbiTne Ha dase Us,

12 — ocoboe cobbiTne Ha HanpskeHun Us,,

23 — ocoboe cobbiTne Ha HanpskeHun Uss,

32 — ocoboe cobbiTne Ha HanpskeHun Uz,

KOTOPOM

MpumeyvaHue: OaHHas vHAMKAUMS OToOpaXkaeTcs TONMbKO B AeTansix
cobbITUS, T.K. OQHO CrpynnUPOBAHHOE COObITME MOXET coaepkaTb MHOMO

cobbITnin Ha dhasax.

Hayvano

Bpemsa Havyana cobbitua (korga 3HaveHne Ugrmsai/z) BNEpBblE MepecekaeT

nopor).

OTtobpaxaeT Tn cobbITUA UM NEPEXOA:

D — lNpoean;

| — NpepbliBaHue;

S — lNepeHanpsixeHwue;

N — D — lNepexoq oT HOpMasibHOro COCTOSIHUSA K nNpoBarny;

N — S — Nepexon OT HOpManbHOrO COCTOAHNA K NepeHanpPsXKeHNIo;

D — | — Nepexop 0T npoBana K npepbiBaHuIo.

Yp-Hb

MuHMManbHOE N MakcumManbHoe 3Ha4YeHne npu cobbITMN UDip, Uint,

Uswell.

OnnT-Tb

MpoaomMKUTENBHOCTb CODLITUSA.

Tabnuya 4.65: @yHKYUOHaIbHbIE Krasuwiu

3 L)

nepeksitoyeHns B pexum «PA3A».

MokasaH pexumMm  rpynnnpoBKN. Haxmute Knasuuwly Ans

[OA3A T | [MokasaH pexum copTUPOBKM NO dpaszam. HaxmunTe knasuly

QA3SA T
ANA NepPeKnoYeHnsa B PeXUM rpynnmpoBKN.

CTAT. OTobpaxkeHne cymmbl cobbITUR (Mo TUNy 1 dase):

L1 L2 L3
U 2337 2240 151.9B
COBLITHA
MepeHanp.: 25 26 21
Mposan: 16 17 K
MpepbIB.: 8 Fi 7

Havano: 21:45:47 19.08.10
Tek.Bp.: 22:33:47 19.08.10

. | | COBbIT |
POTIM  BosBspat B peXxum rpynmnmMpoBKu.
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OTtobpaxeHne getanemn BbIbpaHHOroO CobbITUA.

COBLITUA HANPAXEHMA 22
Nara:19.08.10
He: L Hauano: T Yp-Hb: Anur-Th:

55(2[22:04:32:927 | N>D| 192.2B

56|3|22:04:33:117 | N-»D| 202.2B 591 mc

° a Bbi6op cobbiTus.

D BbIxoa 13 pexvma noapo6HOro npocmoTpa 0coboro cobbITHS.
BosepaTt B MmeHo « PETUCTPATOPDI».

Pe>xum copmupoeku no ¢ghazam

B maHHOM pexume ocobble cobbiTus pasgeneHbl nNo asam. [JaHHbIN pexnm noneseH
ANa  ONarHOCTUKM U ycTpaHeHna ownbok. Kpome Toro, nonb3oBaTeNnb MOXeT
ncnonb3oBaTb (PUNbTPbLI AN NPOCMOTPa TONbKO OrnpefeneHHoro Tuna cobbITuin Ha
KOHKpeTHOW dhase. 3adhmKkcupoBaHHble CObbLITUS NpeacTaBneHbl B Tabnuue, rae Kkaxaas
CTpOKa coaepXuT opHO cobbiTve. Kaxgoe cobbiTve conpoBOXOaeTcss HOMEPOM
cobbITNA, BpeMeHeM Hadvana, AnuTenbHOCTbIO U ypoBHEM. [JononHUTensHO B cTonbue
«T» oTobpaxaeTtca Tun cobbiTna (ana nonyyvyeHuss 6onee noapobHOM MHOopMauUn
cMOTpuUTE Tabnuuy HUXe).

COBbITUA HANPSKEHWS
Harta: 19.08.10
No: L Havano: T Yp-He: OnutTk:

161]2[22:28:02:681] D [194.9B | 3.831 cex
1631|22:28:04:332| D | 2056B | 1.950 cex
1621 1)22:28:03:531| D | 205.98 | 751 MC
160(1|22:27:55:878| S |259.7B | 5.202 cex
158(1(22:27:31:859 | S | 3814B | 7.413 cex
159|2|22:27:31:859| S | 3715B | 7.403 cex
155/1|22:25:57:8621| S | 396.9B | 23.029 cex
1562 |22:25:57:8621| S | 389.2B | 22.819 cex
1543 |22:25:37:413| D | 113.3B | 21.218 cex

s CiaT ]

PucyHok 4.47: OkpaH cobbimull Hanpsi»KeHusl.

; E‘: " i'IFlli:]Ei .

MoryT ObITb MPOCMOTPEHbI OETann KaXaoro OTAENbHOro COObLITUA HaNpPsKEHUS W
cTaTucTuka Bcex cobblTnin. Ctatuctmka otobpaxkaeT CyMMy COObITUI Kagoro Tvna ans
Kaxxgou hasbl.

Tabnuya 4.66: Cumeorbl U 0603Ha4YeHUsT Ha aKpaHe rpubopa

Tekywinn craTtyc permcrparopa:
® PEFMCTPATOP akTuBeH.

|E| PETMCTPATOP 3aHAT (nouck n Bolbopka AaHHbIX U3 NamsATw).
] PEFMCTPATOP He akTuseH.
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[aTta

[laTa BO3HUKHOBEHUSA BbIOPAHHOIO COObLITHA.

Ne

YHudmumnpoBaHHbIn Homep cobbiTus (ID).

OTtobpaxaeT asHoe wunn MexddasHoe HanpsbkeHne, Ha KOTOpPOM
BO3HMKI0 ocoboe cobbiTue:

1 — ocoboe cobbiTne Ha dase Uy,

2 — ocoboe cobbiThe Ha dase U,

3 — ocoboe cobbiTve Ha dasze Uz

12 — ocoboe cobbiTne Ha HanpskeHun U,

23 — ocoboe cobbiTne Ha HanpskeHun Uszg,

32 — ocoboe cobbiTne Ha HanpskeHun Uz,

Hayvano

Bpems Hayana cobbitua (korga 3HaveHue Urms(iz) BNepBble nepecekaet
nopor).

T

OtobpaxaeT TMn cobbITUS:
D — lNpoean;

| — NpepbliBaHue;

S — lNepeHanpsixeHue.

Yp-Hb

MuHuUManbHoOe MNKU MakcuMmarbHOE 3HadeHue npu coObITUK UDip, U|m,
USweII.

Onut-Tb

MpoaoomKUTENBHOCTb CODLITUS.

Tabnuya 4.67: @yHKYUOHaIbHbIE Krasuwiu

MOK&BaH pexum rpynnupoBkn. HaxmuTe Knasuwy Ansd
epeknoveHns B pexmnm « PA3A».

OR3A I MokasaH pexum copTUpPOBKM No asam. HaxmuTte knasuly
AN NepeKsiioyeHnst B PEXUM rpynnMpOBKU.

®dunbTp COOLITMI MO TUNY:
OTobpaeHne Bcex CoBbITUIA.
OTobBpaxeHne ToNbKO NPoBasioB.
OTobpaxkeHne ToNbKO NpepbIBaHUN.
IEEZEE OTtobpaxeHne ToNbKo NepeHanps»keHun.

®dunbTp cobbiTMI NO dhase:
BEEE OTtobpaxeHue Tonbko cobbITnin Ha dase 1.
R OTtobpaxeHue Tonbko cobbITnn Ha dhase 2.
OTobpakeHne Tonbko cobbITur Ha dase 3.

123 OT1obpaxeHne Bcex cobbITUN.
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YAl OTtobpaxeHne cyMmmbl cCOObITUI (MO TUNY U dase):

L1 L2 L3
U 233.7 2240 151.9B

COBbLITHA
a MNepeHanp.: 25 26 21
MpoBan: 16 17 JE3
MpepbIB.: 8 7 7

Havano: 21:45:47 19.08.10
Tek.Bp.: 22:33:47 19.08.10

| | | COBbIT|
LIl BosBpat B peXXuM rpynnuMpoBKM.

OTtobpaxeHune getanemn BbIGpaHHOro codbITHS.

COBbITUS HAMPSXKEHWA
MepeHanpAxeHne:
Makc.: L2 286.7B

Hauano: 21:09:12:77F7 19.08.10
OKoH4YaHKe: 21:09:16:048 19.08.10
JOnur-TL: 00:00:00:03:271

° a Bbi6op cobbiTus.

O BbIxoa 13 pexuma noapobHOro NpocMoTpa 0coboro cobbITHS.
Bosspat B meHto « PETICTPATOPbDI».

4.14 CnuncokK ycTtaBoOK

B paHHOM MeHio oTobpaxaeTcsi Cnucok cpaboTaBlIMX MNONb30BATENbCKUX YCTaBOK.
YcTaBkM npuBedeHbl B TabnuuHon hopme, roe kaxgas cTpoka oTobOpaxaeT ogHy
ycTaBky. Kaxxgasa yctaBka conpoBOXgaeTca MHdopmMauuen o BpeMeHu Hadvana, ¢ase,
TMNe, KPWBOW, MMHUMAnbHbIM / MakCUMarnbHbIM 3HAYEHUEM U OANUTENbHOCTbIO. [ns
nonyyeHusi 6onee nogpobHon nHpopmaumm obpatutech Kk NyHKTy 3.16.3.

CMUCOKYCTABOK _____ B22:15
Nara: 19.08.10

Hauano: L T @©Opour:Mun/mar: Inut-1e:
22:11:99:933 [ 2| i

22:11:47:928 (1| U Poct (344.7B | 2401 cex
22:11:43126 (1) U Poct (344.7B | 2401 cex
22:11:32122 (1) U Poct (344.7B | 4.601 cex
22:07:59:837 | 2 |pstm | Poct 1.300 3.000 MuH
22:08:03:838 (1| U Pocr (244.7B | 2.001 cek
I T

PucyHok 4.48: OKpaH criucka ycmaesokx.
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Tabnuua 4.68: Cumeorbl U 0603Ha4YeHuUs1 Ha 3kpaHe npubopa

Tekywum ctaTyc perncrparopa:

PETMCTPATOP aktuseH.

X

PEMMCTPATOP 3aHAT (nonck 1 BblbopKa AaHHbIX U3 NamMATwH).

=

PEMMMCTPATOP He akTuBeH.

JaTta

[laTa BO3HMKHOBEHNSA Bbl6p3HHOI7I yCTaBKW.

Hayvano

Bpems Hayana BbibpaHHOW ycTaBKku (Koraa 3HayveHne Urms(iz) BNepsble
nepecekaeT nopor).

OTtobpaxaeT asHoe wunn MexdasHoe HanpsbkeHne, Ha KOTOpOM
BO3HMKIIA yCTaBKa:

1 — yctaBka Ha gpase L;

2 — ycTaBKa Ha hase L,

3 — ycTaBka Ha pase L3

12 — ycTtaBka Ha nNuHuMU L1,

23 — ycTaBKka Ha nuHun Lo

32 — ycTaBka Ha nuHumM L3,

@poHT

OTtobpaxaeT xapakTep poHTa YCTaBKu:
e PocT — 3HauyeHMe napameTpa NPEeBLICUIIO BEPXHUI NOPOr
e Cnapg — 3HayeHue napameTpa ynano HUXe HUKHEero nopora

Yp-Hb

MuHUManbHOe WNN MakcumarnbHOe 3HayYeHue napaMeTpa BO BpeEMS
yCTaBKU

Onut-Tb

MpoAoMKUTENBHOCTL YCTaBKM.

Tabrnuya 4.69: @yHKUUOHasbHble Knasuwu

®dunbTp yCcTaBOK Mo criefyowmm napamMeTpam:
= LIf Bce ycTaBku.

(VIR I YCcTaBka HanpsiKeHus.
(HelITRER Y cTaBka MOLLIHOCTM.
1M YcTaBka dniMKepOoB.
LISMERUN Y cTaBKka HECUMMETPUMN.

YcTaBka rapMOHUK.
FAPM. £

YcTaBka HTEpPrapMoHUK.

| MOLLL_enH
| OJTHK. HEC
| HEC. et
H H
[TAPM. = |
|_iH 56|
| SIG = |

YcTaBka ynpasnsitoLnx CUrHasnos.

dunbTp ycTaBokK No dase, Ha KOTOPOI OHM BO3HUKIU:

OTobpaxeHne ToNbKO yCTaBOK Ha hase 1.

123NTE OTobpaxeHne TonbKo yCTaBoOK Ha chase 2.

123HTE OTobpaxeHne TonbKO ycTaBoK Ha hase 3.
OTtobpaxxeHne ToNbKO ycTaBok Ha HenTpanu N.
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OToGpaxeHne TONbKO YCTaBOK, KOTOpblE He 3aBUCAT OT
KaHana.

OTobpaxeHne Bcex yCTaBOK.

AKTUB.

OTobpaxeHue cnmcka akTUBHbIX YCTaBOK. [aHHbIA CNNCOK
BKINtoYaeT B cebs yCcTaBKW, KOTOPbIE HaYyamnuch, HO elle He
3aKOHYMNNCL. YCMNOBHbIE 3HAKK, UCMOMb3yeMble B AaHHOM
Tabnuue, - Te Xe, YTO OnucaHbl B JaHHOM pasgene.

Bbibop ycTasku.

Bbixoa 13 meHo «Cnncok yCTaBoOK».
BosepaTt B MmeHo « PETUCTPATOPDI».
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4.15 Cnucok namMfaTm

|/|CI'IOJ'Ib3yF| JaHHOEe MeHIO0, NoJib30BaTESIlb MOXET JINCTaTb U MNMpocMaTpuBaTb 3arumcu.
I'IpM BXoae B AaHHOE MEHIO 0To6pa>KaeT09| VIH(bOpMaLI,I/IFI nocnegHen 3anucu.

CNMCOK NAMATH ]| 03:51
Ne zanucu: 12
Tun: PervcTpauma nycKkoBoro Toka
CHUrHanbl: 8
Havano: 03:36:02 01.01.08
OKOHYaHue: 03:36:07 01.01.08
Pasmep (kB): 13
CoxpaHeHO 3anvcen: 13
[pocn. | || YaBCE |

PucyHok 4.49: OkpaH criucka namsmu.

Tabnuua 4.70: Cumeornbsl u 0603Ha4YeHUs Ha aKpaHe rpubopa

Tekywnn ctaTyc perucrparopa:

PEMMMCTPATOP akTtuBeH.

PEMMCTPATOP 3aHAT (Nonck 1 BblIbopKa AaHHbIX U3 NaMATH).

X
=

PETMCTPATOP He akTuBeH.

TekyLlee Bpems

Ne 3anucum Homep BbIGpaHHOM 3anucK, Ang KOTopon oTobpaxatTcs aeTanu.
OTobpaxaeT TMn 3anncu; CyLLeCcTBYIOT cneaytoLlime TUMbl 3anmcu:
e Peructpaumsi nycKkoBOro Toka,
Tun e CHMMOK popMbl curHana,
e Peructpaums nepexogHbIX NPOLECcCOoB,
e Pernctpauma popmbl curHana,
e CraHgapTHas permctpaums.
CurHanbl KonnyecTtBo 3aperMcTpmpoBaHHbIX CUrHArNoB.
Hauano Bpems Hayana pernctpauumu.
OkoHyaHue Bpemsda OCTaHOBKWU perncrpauuu.
Pasmep (kB) Pa3smep 3anucu B kunobanrtax (kb).
CoxpaHeHo OO0Liee KONNMYECTBO 3anNUCen B NamMATL.
3anucem

Tabnuya 4.71: @yHKYUOHabHbIE Kriaguwiu

MPOCM. MpocmoTp aetanen BblbpaHHOW 3anucu.

YOAI. YpaneHue nocnegHen 3anucu. YTobbl MOMHOCTBLIO

O4YNCTUTb NaMATb, yaanuTte Bce 3arnncu no OHoMN.

Yn.BCE YaaneHue Bcex COXpaHEeHHbIX 3arnncen.
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c ° JlInctaet 3anucu (cneayrowas unu npeablayLwas 3anucb).

O BoaspaTt B MmeHto « PETUCTPATOPDI»..

4.15.1 3anucb

HaHHbin TMN 3anuck BoinonHaetca PETMCTPATOPOM. lMNMepBas cTpaHuua NogMeHto
3anmcn  BbIMAAUT Tak e, kak MeHw PEMCTPATOPA, kKak nokasaHo Ha
HWXenpuUBEeOEeHHOM PUCYHKE.

PETMCTPATOP i
Tun sanucu: 3anucb
HMHTepBan: 10¢
[CurHane! « 173
AnuTensHoCTb « 004y02Zm1dc
AKT. coBbITHUA 9
AKT. yCTaBKW 0

Bpema Ha4ana « 23:27:2016.06.10

npocm._ |||
PucyHok 4.50: lNepsasi cmpaHuya rnodmeHtro 3anucu 8 meHto CIMNCKA NMAMATU

Tabnuya 4.72: OnucaHue HacmpoeK peaucmpamopa

TekyLee Bpemsi.
Homep 3anucu B «Cnncke namsTmy.

Twn 3anucu: 3anuceb NHOvkaums Toro, 4To TUM 3anucu BbINormHeH
OCHOBHbIM PETMCTPATOPOM.

OTobpaxaeT nHTepBarn, Ucrnosnb3yemMbli NP OCHOBHOM
perncTpauumn.

CurHanbi: 173 OTtobpaxxaeT KonnM4yecTBO CUrHanoB Npu pernctTpauuu.
(makc., MuH., cpea.)

Tun namaTun: JinHenH. Cnocob opraHusaumm namsaTu.
OnutenbHoCTb: 2M 14c  OTOOpaxkaeT NPOLOIMKUTENBHOCTb PErNCTPaLMM.

UHtepBan: 10 ¢

AKT. coGbITUA: 4 OTtobpaxaeT Konn4yecTBo 3addUKCUPOBAHHBLIX COBLITUI.
AKT. yctaBku: 0 OTtobpaxaeT konn4yecTBoO 3adUKCMPOBAHHBIX YCTaBOK.
Bpemsa Hayana OT1obpaxkaeT BpeMsa Havana 3anucu.

Tabnuya 4.73: QyHKUUOHasbHbIe Knasuwu

Bxoga B meHio HACTPOWUKW KAHATA.
ﬂ MPOCM lMonb3oBaTtenb MOXET MNPOCMOTPETb OTAErNbHble TPynmnbl

CUrHaroB nyTeM HaxaTtus o (MPOCM.).
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ULF Bkn |
MoWwHoOCTE U 3Heprua Beikn

Gnukepbl Bkn

Hecumm. Bkn

rapMoHUKK Bkn

Hanpax. 2 =» 40 Bce
Tok 1 = 50 Huu.

I
° a Bbibop napameTpa (Tonbko B MeHio HACTPOWVKI KAHATA).

D Bosspar B npeabiayLiiee MeHio.

HaxaTtunem ° LY B menio HACTPOWKWM KAHATA nosiBUTCS 9KpaH
OTKJITOHEHUA. Tuvn OTKNOHEHWA 3aBUCUT OT MNO3ULMK Kypcopa. TUMUYHBLIN SKpaH
npuBeaeH Ha PUCYHKE HUXe.

u1 X

|_u1 I 2312| B
1232.:13 ¥1Ti6E t: 004 01:01:33

J I

19.05.10 22:13:54

PucyHok 4.51: [lpocmomp OaHHbix pecucmpayuu U,|,f — OTKIIOHEHUA.

Tabnuya 4.74: Cumeornbl U 0603Ha4YeHUsT Ha aKpaHe rnpubopa

OTtobpaxeHne Homepa 3anuncu B CIMUCKE NMAMATIA.

22:29 TekyLlee Bpewms.
N OTobpakeHne no3uunm Kypcopa Ha rpadguke.
Up, Upg: MakcumanbsHoe (%), cpeaHee (¥) n MuHMManbHoe (X)

3aperncrtpupoBaHHoe 3HaveHne pasHoro Uprms UMK FIMHENHOTO
HanpspkeHUs Upgrms ANA 0603HAaYEHHOro KypcopoM BPEMEHHOTO
WHTepBana.

Ip: MakcumansHoe (&), cpeaHee (£)  MUHMManNbHoe (X)
3aperncTpmpoBaHHoe 3Ha4eHue Toka lprms AN 0603Ha4EHHOro
KypCOpPOM BPEMEHHOIo UHTepBana.

t: 00J1 01:01:33] | Bpems, cOOTBETCTBYIOLLEE MO3ULMN Kypcopa, OTHOCUTENBHO BPEMEHU
Hayana 3anucum.
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Z2:2 40 ¥17268 | MakcumanbHoe n mnHnmansHoe Up/Upg Ha oTobpaxxaemoMm rpaduke.
Zo4714 ¥ 00p | MakcumanbHoe v MMHUMarnbHoe Ip Ha oTobpaxaemom rpaduke.

J5.10.08 18:15-20 | BpeMeHHas oTMeTKa Ha no3uummn Kypcopa.

Tabnuya 4.75: @yHKYUOHalbHbIe Kriaguwu

THWIE YBenudeHue macwTaba.
MACLL+- YMeHbLUeHre maclutaba.

BbiGop Mexay CrieAyloLLMMI ONLUysIMM:
BT O1o6paxenme oTKNOHEHNIT HANPSKEHNS.
OTobpaskeHre OTKMOHEHUIA TOKa.

OTo6pa>KeHV|e OTKITOHEHU HaMpsKEHUA M TOoKa Ha OOHOM
rpaduke.
OTo6pa>KeHV|e OTKITOHEHMA HaMNpPshKEeHUs1 U ToKa Ha [OBYX

OTAEeNbHbIX rpaduKax.

Bbibop mexay otobpaxeHnem rpaduMKoB OTKNOHEHUW Ans
oTAeNbHOWM dhasbl, HenTpanu unu Bcex gas.

OTobpaxxeHue rpaduka oTKNoHeHUn ansa gasbl L1;
OTobpaxeHue rpaduka oTKNoHeHUn ansa gasbl L2;
OTobpaxeHue rpaduka oTKNoHeHUn ansa gasbl L3;
OT1obpaxeHune rpadmka OTKIIOHEHUIN ANst HENTpanu;

OTobpaxeHune rpacmkoB OTKNOHEHWU ANs BCeX dhas.

B Oro6paxeHue OTKITOHEHWIA YacTOThI.

Bbibop dopmbl curHana ana yesenuyeHust MacwTaba (Tonbko Ans
oTknoHeHnn U/l nunn U+l).

MpokpyTka Kypcopa * no 3aperncTpupoBaHHbIM AaHHbLIM.

0200 ©

Bosspart B meHio HACTPOWVIKN KAHANA.

MpumeyaHue: OnucaHHble B Tabnuue [EeNCTBUS MNPUMEHUMMbI UM K OCTarnbHbIM
3aperncTpmpoBaHHbIM AaHHbIM (MOLLHOCTL, FAPMOHUKA U T.4.).

4.15.2 CHuMOK chopMbl curHana

[aHHbIn TN 3anucn MOXeT ObiTb BbLIMNOSIHEH MNYTEM WCMNONb30BaHWA Npouenypbl
YOEPXXAHWE — COXPAHEHWE. lNepBas cTpaHMua JaHHOMO MEHIO BbIFNISANT Tak Xe,
KaK 9KpaH permctpaTtopa (CM. PUCYHOK HUXE).
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U,Lf - IBMEPEHWE 22:38 ULf - OCUMNNOrPA®  [R29
U12:3983B  f: 49.984ru

RMS 398.3 B 1105 A Thd: _28%

THD 2.8 % 0.0 %

CF 143 143 e . \

PEAK 570.2 B 1581 A \\ __________________ \ ____________________ \ )

MAX 1/2 439.6 B 120 A \ .

MIN 172 383.4 B 119 A

f 49.984 ru e
[ e locunn | U

PucyHok 4.52: CmaHOapmHasi 3anuck 8 meHro CITUCKA MNAMATU.

NHdopmaumto OTHOCUTENIbHO OMNMCaHMWsi CUMBOJSIOB Ha 9KpaHe npubopa u
yHKUMOHanNbHbIX  knasuw  ana  pexumos  U3MEPEHWE, OCUWUJIIOIMPA®,
MCTOIMPAMMA, ®A3OBAA OUNATPAMMA n 1.40. Bbl Hangete B COOTBETCTBYHOLLMX
pasgenax pykosoactsa (U, |, f; MowHocTb 1 1.4.).

4.15.3 Peructpartop chopmbl curHana

[aHHbIN TUN 3anucuK BbIMOMHAETCA pernctpatopom opmbl curHana. [Ans nonyyvyeHua
MHOpPMaUUM OTHOCUTENBHO YNpaBneHUs N NPOCMOTPa AaHHbIX 0BpaTUTECh K MYHKTY
4.12.3.

4.15.4 PeructpaTtop NyCKOBOro Toka

[laHHbIN TN 3anncK BbINOSNHSAETCA PErMcTpaTopoM MycKoBOro Toka. [ns nonyyeHust
NHGOPMaLMN OTHOCUTENBHO yNpaBreHUs U NPOCMOTPa AaHHbIX obpaTUTech K MyHKTY
4.11.3.

4.15.5 PeructpaTtop nepexoaHbIX NpoLeccoB

[aHHbI TN 3anMcyu BbINOMHSAETCA pPerMcTpaTopoM nepexoHbix npoueccoB. [Ons
nonyyeHuss UHGOPMaUMM  OTHOCUTENBbHO YyMNpaBfeHMs U NPOCMOTpa  AaHHbIX
obpaTtuTech K NyHKTYy 4.12.3.
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4.16 MeHI0 HacTpoeK N3MepeHun

B meHio «HACTPOWKWM» mMoryT 6biTb MPOCMOTPEHbI, YCTAaHOBMEHbI U COXPAHEHD

HaCTPOWK/ N3MEPEHUMN.

HACTPOWKI U3MEPEHI® 01:12]

| HAC. COEQWUHEHMA |
HACTPOMKK COBBITUA
HACTPOWMKW YCTABOK
HACTPOMKW ¥TP. CHIH.

PucyHok 4.53: MeHto «HACTPOUKN USMEPEHMST».

Tabnuua 4.76: OnucaHue onuyuld Hacmpoek

Hactpowku HacTponka napameTpoB nepenayun AaHHbIX.
coeAMHeHUA

HacTtpowku HacTporika napameTpoB COObLITUM.
coObITUN

HacTtpowku HacTtponka napameTpoB yCTaBOK.
yCTaBOK

HacTpowku HacTtponka napameTpoB yrnpaBnstoLLmnX CUrHanos.

ynpaBnarwnx
curHanoB

Tabnuya 4.53. @yHKYUOHasIbHbIE Kriaguwiu

° Q Bbibop dyHKUMM B MeHio «HACTPOUKN».

Bxoa B BbIOpaHHyo onuumto.

O Boaspat B NTABHOE MEHIO.




82

4.16.1

HacTpounku coeguHeHus

HAC. COEQVHEHMNS  Pl04:01]
OuanazoH Hanp.: 110- 240 LM

Koac-T Hanpax.:1:1

@©. Tok. Knewu «: A1033 (1000 A)

N. Tok. kneww «: A1033 (1000 A)
CoeauHeHMne &4\

CHHXpOHKW3aUMA: L1

YactoTa cucTembl: 50 My

3aBoAcKMe HACTPOMKHK

PucyHok 4.17: OkpaH meHr «Hacmpoliku coeOuHeHuUs »

Tabnuuya 4.54. OnucaHue onyut HacmMpPoeK coeOUHEHUS

HomuHanbHbIN Anana3oH

[nanaszoH HOMMHaNBHOIO HaNPsXKEHUs. YCTaHOBUTE
AnanasoH HanpsXXeHWst B COOTBETCTBUN C
HOMMHaNbHbLIM HanNnpsXXeHUeM CeTH:

1W u 4W 3W

50 ... 110 B (L-N) 86 ... 190 B (L-L)

110 ... 240 B (L-N) 190 ... 415 B (L-L)

240 ... 1000 B (L-N) 415 ... 1730 B (L-L)
Mpumeyvanune: MNMpnbop obecneunBaet
BbICOKOTOYHbIE M3MEPEHUS NPU HAMPSPKEHUAX, NO
KparHen mepe, Ha 50 % npesblwaowmx 3Ha4yeHne
YyCTaHOBMEHHOr0 HOMMHANBbHOIO HANPSHKEHMS.

Koadp-T Hanpsx.

MacwTabHbii koapdpuuneHT ona npeobpasoBaTens
HanpsbkeHus. Mcnonb3ynte AaHHbIA KO3 OUUMEHT,
€eCnn JOSMKHbI Yy4nTbIBATbCA TpaHcdopMaTopbl UK
pacrnpegenvtenn BHELIHero HanpshkeHus. B Takom
cnyyae BCe nMokasaHus 6yayT OTHOCUTBbCA K
nepBnYHOMY HanpsbkeHumto. Cm. nyHkT 5.2.2 ans
nosnyyeHust MHopmaLumm 0 CoeANHEHUN.
Mpumeyanmne: MacwTabHbIN KOSPPULNMEHT MOXET
ObITb YCTAHOBMNEH TOMBKO, KOrga BbiOpaH HXKHUI
Avana3oH HanpshKeHus!

MpumeyaHune: MakcumansHoe 3Ha4YeHue
orpaHundeHo Ha 4000.

®d. Tok. Kknewu
HACTPOMKIA: Wam.: Knewm 22:43

Bbi6op knewen

[AnTen. knewm |

Monb3oBaTenbcku1e

A1033 (1000A)

A1089 (1004)

A1122 (5A)

A1037 (5A)

A1120 (3000A)

A1120 (3004)
+A1120 (30A)

BbibepuTe knewm asbl 4ns MamepeHuin Toka gasbl.
Mpumeyanue: lNpu ncnonb3oBaHum
«MHTennektyanbHbIX Knewen» (A 1227, A 1281)
Bcerga BblOupante “ HTen. knewm .

Mpumeyanune: [Ina nonyyeHns ganbHeNLWnNX
yKasaHuin No HacTpoMKaMm Knewen obpatntech K
NyHKTY 5.2.3.

H. Tok. knewm

Bbibepute Knewm Hentpanu Onsi U3MEPEHUA TOKa
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HACTPOMKI: Wam.: Knewm
Bbibop Knewen

[AnTen. knewm |

Monb3oBaTensckue

A1033 (1000A)

A1089 (1004)

A1122 5A)

A1037 (5A)

A1120 (3000A)

A1120 (3004)
+A1120 (30A)

HenTpanw.

MpumeyvaHue: lNpu ncnonb3oBaHUM
«MHTennekTyanbHbIX Knewen» (A 1227, A 1281)
Bceraa Bolbupante “UHten. knewm”
Mpumeyanune: [1ns nonyydeHna ganbHenNLWLNX
YyKa3aHUM No HaACTpOWMKam Knelien obpatmtechb K
NyHKTY 5.2.3.

CoeanHeHune

[ A A
- GHD
Y c
= GHD 8
H — B <
C

GHD

1w 4W 3w

MeTon noaknoyeHus npubopa K MHOrogasHbIM
cuctemam (cM. nyHKT 5.2.1 anga nonyyveHus 6Gonee
nogpobHon nHpopmaumn).

e 1W: 1-chasHas 2-npoBogHas cuctema.

e 3W: 3- (pasHasa 3-npoBogHas cuctema.

e 4W: 3- (pbasHaqa 4-npoBogHasa cucTema.

CUHXpOHU3auua

KaHan cuHxpoHusauuu. [aHHbIA kaHan npuMeHsieTcs
ANSi CMHXpOHM3aumMu npubopa C 4YacToTon ceTw.
Kpome ToOro, Ha p[aHHOM KaHane BbIMOMHSETCS
namepeHve  4vactotel. B 3aBucumoctn ot
coeaMHeHus1, Nosb3oBaTeb MOXET YCTaHOBUTb:

e 1W:Ulwunmll.
e 3W:U12 unm I1.

o 4W: UL, IL.
Bbibop yactoTbl ceTu.
YacTtoTa cetn e 501U,
e 60TMU

3aBoaCKMe HaCTPOMKMU

YcTaHoBKa 3aBoACKMX HacTpoek. OHKM cnegytoLme:
AnanasoH Hanp.: 110 ... 240 B (L-N);

Koadp-T Hanpsix.: 1:1;

®.Tok. knewmn: NHTen. knewwy;

H. Tok. knewu: NHTen. knewu;

CoeguHeHue: 4W;

CuHxpoHuszaums: U1.

Yactota cetu: 50 L.

Tabnuya 4.79: @yHKUUOHasbHbIE Kriaguwu

a ° N3meHeHne 3HaveHus BbIBpaHHOro napameTpa.

° e BbiGop napameTpa coeauHEHUs AN HACTPOWKM.

@ Bxon B nogMeHio.
MoaTBepXaeHne nepBoHaYanbHOro 3HaueHus.

D Bosspart B MeHio «HACTPOVKN N3MEPEHWSA».
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4.16.2 Hactpoinkun ocobbix coObITUN

B gaHHOM MeH0 MoryT 6biTb yCTaHOBMEHbI NapameTpbl 0COBbIX COBLITUIA HanPXXeHUs.
Ana nonyyeHus pdanbHEMWMX PEeKOMEHAALMN OTHOCUMTENbHO METOAOB W3MEpEeHUs
obpaTtuTechb K NyHKTYy 6.1.122. 3admkcmpoBaHHble cobbITUA MOryT BblTb NPOCMOTPEHbLI B
meHto «CMUCOK COBbITUW». Ona nonyvennss G6onee noapobHoi MHOpMaLmm
obpaTtuTechb K NyHkTy 4.13.

[HomwuH. Hanpsx.:  230.0B |
MepeHanpaxeHue: 26308 +10.0%
MpoBan: 2070B -10.0%
MpepblBaHUe: 115B 5.0%
3axgat cobbITMA: OTKN.

PucyHok 4.55: OkpaH Hacmpoek cobbimul Harnpsi»KeHUusl.

Tabnuya 4.80: OnucaHue Hacmpoek 0cobbix cobbimul HanpPsXKeHUs

HomuH. Hanps>xeHue YcTaHoBKa HOMUHAIbHOIO HanpsaxXeHnqa

MNMepeHanpsxeHue
MNMpoBan
MNMpepbiBaHue
3axBaT coObITUM

YcTaHOBKa NOPOroBOro 3Ha4YeHus nepeHanpsiKeHus.
YcTaHOBKa NOPOroBOro 3Ha4yeHus npoeana.
YcTaHOBKa NOPOroBOro 3Ha4YeHusi NpepbiBaHuS.
AKTUBM3aALUA UNK OTKIIOYEHNE 3axBaTa CoObITUN.

MpumeyaHune: AkTMBUpPYNTE COOLITMA B crnyyae, ecnu Bl
XOTUTE OCYLWEeCTBUTb TOMbKO ukcauuto cobbitum  6e3
pernctpauumn Apyrmx AaHHbiX. B cnyvae ecnun Bbl xoTute
npocMmaTtpuBaTb COObITUS TONMbKO BO BPEMsi perncrpauum,
BOCMOJIb3YNTECH OMNUUEN:

IAKT cobbiTust: Bk B MeHto OCHOBHOIO PEFTMCTPATOPA.

Mpumeyanune: B cnyyae ecnn BbibpaH \Tmn coenHeHus: 1W|,
pekoMeHOyeTCa  NOAKMYUTE  HEUCnomnb3yemble  BXOAbl
HanpsbkeHnst K Bxody HanpsxkeHus N, 4Ttobbl um3bexaTtb
owKnBOoYHOro cpabaTbiBaHUA.

Tabrnuya 4.81: ®yHKUUOHasbHbIe Knasuwu

c ° MN3meHeHue 3HaveHus.

° e Bbi6bop napameTpa ans HaCTPOWKMW.

D Bosspart B MeHio «HACTPOVKN U3MEPEHWSA».
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4.16.3 HacTtpounku yctaBok

Monb3oBaTenb MOXET yCTaHOBUTbL 40 10 pasnnyHbIX YCTaBOK, OCHOBAHHbLIX Ha NOOOM
napameTpe, mamepsieMoMm npubopom. [Ona nonyyeHus fanbHEWLWMX pPeKoMeHAauun
OTHOCUTENbHO METOLOB M3MepeHuss obpatuTecb k NyHKTy 6.1.13. 3adhmkcmpoBaHHbIEe
yCTaBkM MOryT ObITb NpocMoTpeHbl B MeHio « CTTIMCOK YCTABOK». [Ins nony4veHus
6onee nogpobHom MHopMaumm obpatuTechb K NyHKTY 4.14.

HACTPOWKM: YetasknOmkn. ] 23:01 lIHACTPOMKM: YcTasku OTKA. CEN
u L1 |=| 2400 B > 800mc f Tot | > | 50940 Ny > 200mc
P+ Tot |<| 646 KB | >1m4d5c P+ Taot | = | 26 046 kRT > 10m
HacTpoWKKn ycTaBoK
MowHocTb 1 3Heprua
OnuKkepbl

Hecumm.

FapMOHKMKK

[_PEA_| VOANL | vaBCE | Bk M | | | |

PucyHok 4.56: OkpaH Hacmpoek ycmasox.

Tabnuya 4.82: OnucaHue HacCmMpoEeK rnapamMmempos UsMepeHUsi

1°" cron6eLy Bbibop ycTaBKOK M3 rpynnbl U3MEpeHun u, 3aTtem, camux
(U, P+ Ha pucyHke N3MepeHun.

BblLLIE)

2% cTonGel Bbibop ¢as ansa dukcaumm yctaBok:

(Tot, L1 Ha pucyHke e 1 —ycTaBku Ha dase L,

BblLLe) e 2 —ycTaBku Ha ase Lo,

e 3 —ycTaBku Ha pase Lg,

e N — ycTaBku Ha HeuTpanu N,
e 12 —ycTaBku Ha NUHUN L1>,

e 23— yCTaBKu Ha NUHUN L3,

e 31 —ycTaBku Ha NMUHUN L3,

e All — ycTtaBku Ha nobon gase,

e Tot — ycTaBKM Ha CyMMapHOW MOLLHOCTM WK Ha
N3MepeHusx, He 3aBuCAWMX OT dasbl (4acToTa,

HECMMMETPUS).
3" cTonGew Bbibop meTona cpabaTbiBaHUS:
(“>, <" Ha pucyHke < — cpabaTbiBaHMe, Korga WU3MepeHHasi BENMUYMHA MEHbLUE
BbILLE) noporoson (CI1AL).

> — cpabaTbiBaHWe, Korga nsmepeHHasi BenmymHa npesbilaeT
noporosyto (POCT).

4°" ctonbely Moporosoe 3HayeHue.

55" cTonGel MuHmansHast ANUTENbHOCTL ycTaBkn. CpabaTbiBaeT, TOMNbKO
eCnn Nopor nepeceyeH B Te4EeHUEe YCTaHOBIIEHHOIO nepuoaa
BPEMEHWN.

MpumeyaHue: ans uamepeHus prnvkepa Bpemst
peructpatopa pekoMeHayeTcs ycTaHaBnmeaTb Ha 10 MUH.
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Tabnuya 4.83: ®yHKUUOHasbHbIe Knasuwu

ﬂ YOA. YaaneHue BblI6paHHO yCTaBKW.

e Yn.BCE YpaneHue Bcex yCTaBOK.

AKTMBM3aUUNSA U OTKIIOYEHNE YCTaBOK.
MpumeyaHue: AKTMBMPYUTE YCTaBKKU B criydae, ecnuv Bl

BKI. XOTUTE OCYLLECTBUTb TONBKO NX dnkcauunio 6e3
ﬂ perncTpauuun gpyrux aaHHolx. B cnyvae ecnu Bel xoTute
OTKII. npocMaTpusaTbh YCTaBKM TOSIbKO BO BpeMs perncrpauumu,

BOCMOJIb3YNTECH ONUUEN:
IAkT. ycTaBku: Bkn B MeHio PETUUICTPATOPA.

Bxoa unu Bbixoq B/M3 NOAMEHIO HACTPOWKN YCTaBOK.

a ° Knaeuwu kypcopa. Beibop napameTtpa.

° e Knasuwu kypcopa. Belbop napameTtpa n nasmeHeHue
3HaYeHus.
[NoaTBEpXKAEHVE HACTPOWKN YCTaBKY.
BosepaTt B meH0o «HACTPOUKN NSMEPEHNA».

4.16.4 HacTpouKu ynpasnfowmx CUrHanoB ceTn

Ynpasnsiowme curHanbl CeTU noapasaenstoTcsa Ha 4 rpynnbi:
YnpaBnstoLwme curHanbl CETU ABNAIOTCS pe3yrbTaToM paboTbl CneayoLwmx CUCTEM:
e Cucremsbl ynpasneHus obopyaosaHnem (ot 110 Ny go 3000 Mu);
e Cucrtembl ynpaBneHusi, UCnonb3yemMble B pacnpenenmrenbHbiX ceTax obero
Ha3HadeHus Ha cpegHux Yyactotax (oT 3 kl'y go 20 kl'u);
e Cucrtembl ynpaBneHus, UCrnonb3yemMble B pacnpenenmrenbHbiX ceTax obLero
Ha3Ha4eHus Ha pagmoyactoTax (oT 20 kly go 148.5 kl'w);
e Cucrema cetu NUTaHUS.

[Monb3oBaTenb MOXeT YCTaHOBUTbL [BEe pa3fnyHble YacTOTbl YNpaBnAloLWnNX CUTHANoOB .
CurHanbl MOryT 6bITb MCMONb30BaHbl KAK UCTOYHUK MOMb30BaTENbCKNX YCTAaBOK U MOTYT
OblTb BKMOYEHbl B peructpaumio. [Ons nonyvyeHus uHGOpMaunm OTHOCUTENBbHO
HacTpOMKM ycTaBok obpatutecb K nyHkty O [Onsg  nonyyeHus uvHGopmauumu
OTHOCUTENbHO aKkTUBMU3aLMK pernctpatopa obpaTtutechb K nyHKTy 4.16.3.

HACTPOWKA:Ynp. curH. ®|04:17
CurHan 1

| YacToTa: 10.1 Hz |

CurHan 2
YacToTa: 406 Hz

PucyHok 4.18: OkpaH Hacmpoek yrpasrnsouux cuaHaros.
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Tabnuya 4.55: @yHKUUOHasbHbIe Knasuwu

“ ° M3meHeHue 3Ha4yeHus 4YacToThl.
° e MepekntoyeHne mexay CurHan 1/ CurHan 2.
@ Bosspar B meHio «HACTPONKN NSMEPEHWSA».

4.17 MeHI0 OOLWKMX HACTPOEK

B meHto “OBLUME HACTPOWKI” MoryT 6bITb NPOCMOTPEHbI, YCTAHOBMEHbI 1
COXpaHeHbl HACTPOMKN NapamMeTpoB Nepefayn SaHHbIX, YaCoB peasrlbHOro BPEMEHU U

A3blka UHTepdenca.

OBLUME HACTPOMKIA ]| 01:12]

| NEPEAAYA JAHHBIX |

BPEMA K OATA
ASbIK
OYUCTKA NAMATK
AAHHBIE NPUBOPA
SABINOK.IPASEINOK.

L | |
PucyHok 4.19: MeHrto «OBLLME HACTPOMKU»

Tabnuua 4.56: OnucaHue onuud obwux Hacmpoek

Mepenaya AaHHbIX HacTtponka nopta u CKOpoCTU nepefayv gaHHbIX.

Bpewms v narta HacTporika BpeMeHun 1 gathbl.
A3bIK Bbi6op a3bika.
Ouunctka namaTu OuyuncTtka namaTn npubopa.
[aHHble npnbopa NHdpopmauma o npnbope.
Brnokuposka npubopa BO u3bexaHMe HeaBTOPU3OBAHHOMO
3ab6nok. / Pa3bnok. 10 CTyI'FI)a proop P

Tabnuya 4.57. @yHKYUOHaIbHbIE Krasuwiu

° a Bbi6op onumu B MeHio «OBLLIME HACTPOWKN ».

@ Bxoa B BbiOpaHHyto onuuto..

@ Bosepat B «[TIABHOE MEHIO».
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4.17.1 TMNepepnaya paHHbIX

B oaHHOM mMeHto MoryT ObiTb yCTaHOBMEHbI NOPT nepeaayn AaHHbix (RS232, USB unu
GPRS) 1 ckopocTb nepeaayn gaHHbIX.

MEPELAYA OAHHBIX

MopT: RS232
CkopocTtb: 115200

PucyHok 4.59: OkpaH Hacmpoek nepedadyu 0aHHbIX.

Tabnuya 4.58: OnucaHue onyul Hacmpoek nepedadyu OaHHbIX

NCTOYHUK:

Bbi6op nopta RS-232, USB unun GPRS.

CkopocTb nepegayn:  Bbibop ckopocTy nepenayun AaHHbIX Ans nopra.

GPRS*:

OTobpaxeHune ctatyca npu nepegayve gaHHbIX NOCPEOCTBOM
GPRS. GPRS aktuBm3aupoBaHa TOJSIbKO [MOCMe TOoKa, Kak
nocregosaTternbHOCTb [Nl 6b1na ycnelwHo 3arpyxeHa..

Homep*:

TenedgoHHbIn HOMep mMogema GPRS. TenedoHHbIN HOMep
onpegensaetcsa nocpeacrtsom SIM-kapTbl.

PIN*:

PIN-kog SIM-kapTbl. [lJaHHbIN NnapameTp aBnseTca
AOMNOJSTHUTENBHBIM U MOXET OblTb BBEEH TOSbKO, €CNU OH
ObIn akTMBMpoBaH Ha SIM-kapTe.

Knrou*:

Homep «kntova», obecneuymBaromi  OOMOMHUTENBHYIO
3alMTy KaHana cBsA3n. JTOT e HOMEpP AO0IMKEH ObiTb No3xe
BeegeH B 10 PowerView, Bep. 2.0, nepeq yCTaHOBIIEHNEM
CoeVHEHUS.

Mma nonb3oBaTensa*:

Mms nonb3osatens APN, BblgaHHOE onepaTopoM MOOUIbHOM
CBA3M.

Maponb*:

Maponb APN, , Bbl4aHHbIA OnepaTtopoM MOBUITbHOW CBSA3W.

APN*:

HasBaHue ys3na poctyna. YHuKanbHbI  mMaeHTUUKaTop,
Nno3BONIAKOWMIA  MOAKMYATECA K CeTW, MNocTaBisemMoMu
oneparopom MOOGUITLHOWN CBSA3MW.

* HacTpownkn, Heobxogumble Ans yCTaHOBKM coeauvHeHna GPRS, onucaHbl B MyHKTe
5.2.6 (gononHuTenbHasa npuHagnexHoctb A 1356). [Ana nonyveHna 6onee nogpobHOM
MHdopMauumn obpaTntech K pykoBoacTBy no akcnnyataumm Mogema GPRS A 1356.

Tabnuya 4.59: ®yHKYUOHasbHbIe Knasuwu

INIAp /Hvumanusauma mogema GPRS. [na nonyyeHus 6onee
nogpobHon nHopmaummn obpaTtuTecs K NyHKTY 5.2.6.

M3meHeHne nopTa nepegayn gaHHblx (RS232, USB)

M3ameHeHne ckopoCcTM nepenaym gaHHbix ¢ 2400 6ut/c go 115200
out/c ana RS232 n ¢ 2400 6ut/c oo 921600 6ut/c ana USB.
M3ameHeHne no3vumm Kypcopa BO Bpemsi npoueaypbl BBOAA
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napameTpoB mogema GPRS.
Knaeuwu kypcopa. Beibop napameTtpa.
° Q MepekntoyeHne mexay GykBamu u LmMdpamm BO BpeMs npouenypbl
BBoAa napametposB mogema GPRS.
@ M3meHeHmne BbibpaHHoro napametpa mogema GPRS.

@ Bosspat B MeHt0 «OBLLIVE HACTPOUKN».

4.17.2 Bpemsa u gata

B naHHOM MeHI0 MoryT ObITb yCTaHOBJ1€HbI BpEMA 1N OaTa.

NATA M1 BPEMA 23:05

[23105:09
19.08.10

PucyHok 4.60: OkpaH Hacmpoek epeMeHuU U 0amebl.

Tabnuya 4.60: @yHKYUOHaIbHbIE Kraguwiu

0 ° Bbibop mexay criegyowmmmn napameTpamMm: Yac, MUHyTa, CeKyHAaa,
OeHb, MecaL, unu rog.

° a M3meHeHne 3HavyeHns BbIGpaHHOro napameTpa.

@ Bosspat B MeHio «OBLLUVE HACTPOWK».

lMpumeyaHue: MNMpnbop PowerQ4 Plus obnagaeT BO3MOXHOCTbIO CUHXPOHWU3aLMM €ro
cucteMbl 4acoB co BpemeHeM no [puHBmyy (Bpemss UTC) npu MOMOLLbH BHELLHE
nogknoyeHHoro moayna GPS.

B gaHHOM crniydyae moryT 6bITb OTKOPPEKTUPOBAHBLI TOSTbKO Yackl (HacoBoW Nnosic). YTobbl
BOCMOMb30BaTLCA AAHHOW PYHKLMOHANBbHOCTbLIO, 00paTUTECh K NYyHKTY 5.2.5.

4.17.3 HAsbIK

B oaHHOM MeHo MoxeT 6bITb BblOpaH A3bIK.
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A3bIK

[English
Deutsch
Espanol
Francgais
Polski
Pycckmi
wiE

PucyHok 4.61: OkpaH Hacmpoek si3biKa.

Tabnuya 4.61: @yHKYUOHaIbHbIE Kriasuwiu

° a Bbibop a3bika.
MopTBepxaeHne BbIGPAHHOIO A3bIKa.

D Bosspat B MeHio «OBLUME HACTPOWKW».

4.17.4 OuucTKa namMaTH

[laHHOEe MeH MOoXeT ObiTb MCMNONb30BaHO A1 OYMCTKU pas3nnyHbiIX BMOOB NaMATU
npm6opa. Monb3oBaTtenb MOXeT Bbl6paTb oOuH U3 crnenyrwmnx aNieMeHToB NamMATn ans
OYNUCTKN:

MEHH OYHMCTKW ] 04:20

[CobbiTHA |
YcTaBku
3anucu

PucyHok 4.20: MeHro oqyucmku namsmu ripubopa

Tabnuya 4.62: OnucaHue onyul MeHr o4yucmku namsimu

CobbITHuA: OuuncTka cnucka 0cobbIX COBLITUN HAaNPSHKEHNS.
YcTaBKM: OuncTka cnucka ycraBok.
3anucu: YpganeHue Bcex COXpaHeHHbIX 3anncemn.

Tabrnuya 4.63: QyHKYUOHasbHbIe Knasuwu

° a Bbl60p anemMeHTa namMmdaT gnda o4nCTKNn.
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MNooBepXaeHne OYUCTKU.

D Bosspat B MeHio «OBLLUVE HACTPOMK».

4.17.5 [OaHHble npubopa

B AaHHOM MeH MoXeT ObiTb NpocMoTpeHa 6asoBasi MHopmaums 06 Ucnonb3yemMom
npubope: npou3BoAuUTENb, [aHHble MONb30BaTensi, CEepUiHbIA HOMep, Bepcus
BCTPOEHHOrO NporpamMmmHoro obecneyeHns 1 Bepcust annapaTHOro obecneyeHus.

[AHHLIE MPUEOPA

MpousBoauTEnb: METREL
HaHHBIe NONb30EATENA: Operater
CepHidHBIA Ne: 10090270
Bepcua FYW: 10.0. ----
Bepcua HW: 3.0
Pasmep namaTtu (kB): 7853
CeobogHo namaTtH (kB): 2265
! | |

PucyHok 4.63: OkpaH 0aHHbIX npubopa.

Tabnuya 4.93: @yHKUUOHasIbHbIE Kriaguwiu

O Bosspart B MeHio «OBLLUVME HACTPOWKW».

4.17.6 3abnokupoBaTb / Pa3bnokupoBaTtb

Mpnbop PowerQ4 Plus obnapaet BO3MOXXHOCTbHO npenoTBpaLLeHs
HEeaBTOPM3OBAHHOIO AOCTyNna K BaXHEMWWUM YHKUMAM NyTeM NpOCTOM OrOKMpPOBKM
npubopa. bnokupoBka npubopa  OCywWeCcTBNAeTCA C  pasnuUYHbiMU  LensMu
(npepoTBpaLleHne HenpegHaMepPeHHON OCTaHOBKN pPerncTpaumm, UISMeHeHUst HacTPOoeK
npubopa MnNn napamMeTpoB U3IMEPEHUA U T.4.); BO3MOXHOCTb OGIOKMPOBKM OCOBEHHO
Ba)XKHa, ecrnn pernctpaTop OCTaBMsEeTCs Ha OANUTENbHbI Nepuos B MecTe U3MepeHui
6e3 Hapgsopa: Xotsa 6nokupoBka npefoTBpallaeT HeaBTOPU3OBaHHbIE W3MEHEHUS
paboyero pexuma npubopa, OHa He NpeaoTBpallaeT «Hepaspylualwme» AeNCcTBus,
Kak, Hanpumep, NepekniovyeHne pexnMoB OTODpaXeHUs N3MepAeMblX 3HAYEHUA Unu
rpadomKoB OTKITOHEHU.

Monb3oBaTenb MoxeT 3abnoknpoBaTtb NpnbOp NyTemM BBOAA CEKPETHOrO Kofda B MEHHO
3abnok./ Pa36nok.
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3ABNOKJPASENOK. [ 04:20] 3ABMOKJPASENOK. W 04:20]

CepuiHblA N2: 12345675 CepuiHbIA N2: 12345675
Mogenb:MWIZ2792 Mogene:MIZ2T32
Cratyc:FAIBNOKMPOBAH Cratyc:PARBENOKHMPOBAH
HaxmuTe ENT., yTobbl BESCTH KOA. n 000000

Haxmute ESC ANA BEbIXOAA.

PucyHok 4.21: OkpaH meHo 3abnok./ Pa3brok.

Tabnuya 4.64:. QyHKYUOHalbHbIe Kraguwu

c ° Bbi6op paspsiga.

° a M3meHeHne 3HayeHus BbIbpaHHOro paspsaaa.
YcTaHoBKa / NOATBEPXAeHME YCTaHOBMAEHHOIo Koga GriIoKMPOBKM.
O Bosspat B MeHio «OBLUME HACTPOWKW».

B HWXenpuBeaeHHoOW  Tabnuue  onucaHo, Kak  GrnokupoBka BNMudaeT Ha

yHKUMOHaNbHOCTL Npubopa.

Tabnuya 4.65: @yHKyUoHabHocmb 3abriokuposaHHo20 rpubopa

N3MEPEHUA

3abnokmpoBaHa PYHKUUS CHUMKA (POPMbI CUrHana.

PETMCTPATOPHI

Bxon HEBO3MOXEH.

HACTPOWKN M3MEPEHWI

Bxon HEBO3MOXEH.

OBLUME HACTPOWIKA

Bxoa HeBo3MOXeH, kpome 3abnok./ Pa3onok.

Ecnn nonb3oBaTenb NbiTaeTCsi BOWTM B OrpaHUYEHHy YHKUMIO, MNOSBMASeTCH
npegynpexagatowee coobuieHme. Ecnu Bo BpemMsa NpUCYTCTBUSA NpeaynpexnaroLlero
coobuleHns Ha akpaHe HaxaTb knaBuwy ENTER, oTkpoeTcs meHio « 3abnok./
Pa3bnok.», roe npubop MoxeT ObITb pasbrokMpoBaH nyTeM BBoOAa paHee

yYCTaHOBJ1EHHOIO KoAa.
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04:26:13
Qf 01.01.08

rMABHOE MEHHD

WN3MEPEHINA

3ABNOKWPOBAH
A Hastamre ENT., 4T00bLI BBEECTH KDA,

gt st e orees

=

1

PucyHok 4.22: lNpedynpexodarowee coobuweHue 3abrokuposaHHo20 ripubopa

lMpumeyaHue: B cny4yae ecnu nonb3oBatenb 3abbin Kog OnOKMPOBKKW, 4YTOOLI
pa3bnoknpoBaTtb NPMBOP MOXET BbITb MCNOMb30BaH crieumanbHbli ko «120371y..
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5 PekomeHAayeMble MeToAbl perucrpaumm m
noakno4vYeHua npuodopa

B mnaHHOM rnaee onucaHbl pekoMeHayeMble MeTOAbl USMEPEHNIN U perncTpawmn.

5.1 NMpoueanypa namepeHus

N3mepeHuns kadecTBa 3NEKTPOIHEPTNN — 3TO CNeUnUYecKMin TMn N3MepPeHnn, KoTopble
MOryT NPOAOIPKATbLCA HECKONbKO OHEN Wnwn Hedenb W, Kak NpaBwuno, 6bIMOIHSIMCS
TONbKO 0AUH pa3s. OBbIYHO M3MEPEHMS BbIMOMHAKTCS B CeayrLWmnX Lensx:

e CratncTnyeckui aHanua onpeneneHHbIX TOYeK CeTu.

e [lonck HemcnpaBHocTen Npn cbosix paboTbl NpMBopoB NnNn odopyaoBaHMS.

Mockonbky B 6GONbLUMHCTBE CryvyaeB W3MEPEHUs BbINOSHAKTCA TOMbKO OAMH pas,
OYEeHb Ba)XHO MPaBUSIbHO HACTPOUTb U3MeputenbHoe obopyaoBaHue. N3amepeHue npu
HenpaBUIbHbIX HACTPOMKaX MOXET TMPUMBECTU K HEBEPHbIM UMW  HENPUroaHbIM
pesynbtatam. [loaTomy npubop [JofmKeH OblTb MOMHOCTLIO MNOAroTOBMEH Nepen
Hayanom n3mMepeHun.

B paHHOM pasgene npuBefeH anroputM pekoMeHOyemoun npoueaypbl perncrpaumm c
nogpobHbIM OMMCaHWEM Kaxaoro wara. Mbel coBeTyem CTporo crnefosaTtb yKasaHWUsM,
4YTO6ObI N3beXaTb pacnPOCTPAHEHHbLIX NPOBEM 1 OLWIMOOK NPU N3MEPEHUSIX.

Mpumeyanune: T10 PowerView Bep.2.0 nos3sBonsgeTr KoppekTtuposaTb (nocne
3aBepLIEeHNs UBMEPEHNS):

e OWwnbBOYHbIE HACTPOKKM peanbHOro BPEMEHM,

e  OwWwmnbOoYHBIN KOIDDPULMEHT MacCLLUTabMPOBaHNA TOKA N HAMNPSXKEHUS.

OwunboyHoe noaknodeHne npubopa (nepenyTaHHble MNPOBOAA, MNPOTUBOMONOXHOE
HanpaeneHve KreLlen) BNocneacTBuM He MoXeT BbiTb UCNpaBreHo.
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Hauano

War 1:
Hacrpoitku npuGopa

MoproToBka npubopa kK HOBOMY U3MEPEHUIO Nepes,
OTMNpaBKoii Ha MecTo naMepeHuin. Heobxoaumo
npoBepuTb:

- FeHepupoBaHue oTyeTa
- QkcnopT AaHHbIX B Excel unn Word

8
= - KoppekTHbl nin Bpems n gata?
'g' ,,,,,,,,,,,,,, - B xopoLuem nu coctosiHum 6aTtapen?
m - HacTpoitka patbl v Bpemenn P77 - MycT nu cnucok namaTtu? Ecnu HeT, 3arpy3nTe Bce
- MNepe3apagka 6aTapen [aHHble NpeblayLLnX U3MEPEHUI U ocBoboanTe
- OuucTtka namaTu NamsTb A7 HOBbIX U3MEPEHHIA.
¥
War 2: \<
Hactpoiikn nsmepexus
War 2.1: Hactpoika PowerQ B cooTeeTcTBI
CuHXD. 1 coeJJMHeH"e\ -..| C HOMUHanNbHbLIM HaNPSXEHWEM,
TOKaMu, TUMOM Harpysku B Mecte
Tun coepurenma (4W, 3W, TW) u3mepeHus. [ononHNUTENBHO MOryT
Kanan cukixp. U1/ U2/ U3 6bITb aKTUBMPOBaHbI COBLITUSA U
Hacrota 50 M'u /60 My YCTaBKMW 1 YCTaHOBMEHbI
npeferbHble 3Ha4YeHUs NapaMeTpoB.
Wlar 2.2: w
| [van-H 1 Koath-T Hanp-s
- [lnana3oH HanpsxeHus
- KoachpmumeHT Hanpsx- ( War 3: X
[ar 2.3: ™ lMposepka
Hacrpoiika kneLueit - ®asosas gvarpamma
- Tun knelweit - OkpaH namepenua U, |, f
- COOTHOLLEHNe KJ'IeLLLeVI/ - SKpaH n3MepeHua MOLHOCTU
/ War 2.4: [onumnal
HacTpoitka cobbiTuit
[BolHanA npoBepka HacTpoek
- HomuH. Hanpsixetine M3MepeHUs C NOMOLLbI0 ha30BoM
z \ - MPpenentHbie sHaverns ) Auarpammbl U pasnuyHbIX 3KPaHoB
3 13mepeHus n ocuunnorpamm. Mpoeepka
o3 / War 2.5: [onuus] \ KOPPEKTHOCTW HanpaBneHust MOLLHOCTH
s Hacrpoiika ycraBok (MOLHOCTL MOXET 6bITb
Q - OnpeaeneHme ycTasok NONOXUTENbHO Npu U3MepeHnsx Ha
o W UX NapaMeTPoB Harpyske unu oTpuuaTensHoi npu
3 / M3MepeHUsX Ha reHepaTope) ¢
—————— NOMOLLbIO 3KPaHOB U3MepPEHUs
i /7 War 2.6: [onuma] ™\ MOMHUSCTM_ P P
T HacTpoiika ynp. cur-s
- Yacrota ynp. cur. 1
k— YacroTa ynp. cur. 2 /
( War 4: s N/
W3mepeHus oHnaiiH W War 5: [Onuus]
- BbiNosHeH1e n3mepeHmit Hacrpoiika peructpartopa
- CoxpaHeHue CHUMKOB (DOpPM CUrHanoB
v - BblGop Tuna peructpaTtopa u
War 6: CUTHaNoB AN perucTpauum
/ 3aBeplueHme U3MepeHns \ - YcraHoBKa BpemMeHu Hauyana
perucTpauuu, ANUTENbHOCTU U
- OcTaHoBKa perucrpatopa WHTEpBana  peructpauuu u
- BblkntoueHue npubopa acTpoiika 3anycka
- OTKnNoYeHNe NPoOBOAOB
- AHanu3 3aperncTpupoBaHHbIX
[aHHbIX Ha npubope (Cnucok namaTu, Hauano peructpauu
Tabnuy, cobbITUi 1 yCTaBOK)
!
War 7:
o CospaHue otuerta (PowerView Bep.2.0)
E_ - 3arpy3ka gaHHbIX
o - AHanun3 AaHHbIX
m

PucyHok 4.1: PekomeHOyemas npouedypa uUsMepeHuUsi
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lae 1: Hacmpoliku npubopa

N3mepeHnss Ha MecTe akcnnyaTauun MoryT ObiTb LOBOJSIbHO CTPECCOBbLIMU, MO3ITOMY
fnyyuwle Bcero noAroToBUMTbL M3MepuTenbHOoe obopyaoBaHMe 3apaHee, B oduce.
MogroToBka npnbopa PowerQ4 PLUS BkntovyaeT B cebsa cnegyowime waru:
e BusyanbHasa nposepka npudopa n NpuHagnexXHoOCTeEN.
MpeaynpexpeHne: He  wucnonb3ymte  obopygoBaHne C  BUMAMMbBIMA
nospexgeHnamu!
e Bcerga ncnonbsynte 6atapen B XopoLlemM COCTOAHUM 1 NOSMTHOCTLIO 3apaanTe nx
nepeg Ha4yanom M3aMmepeHun.
Mpumeyanue: lNMogaepxuBante GaTapen B xOpowemM COCTOSHMM. B ycnosusax
MNOXOro KavecTBa 3reKTPO3HEepruu, Korga 4acTo BO3HMKaKT nposanbl U
npepbiBaHnA, NMTaHne Nnpnbopa NONHOCTLIO 3aBUCUT OT GaTapen!
e 3arpysute Bce npegblaywime 3anmcu Ha K n ounctute namate npubopa. Ons
nosnly4yeHmst nHcopmaumm No o4YNCTKe namsaTu obpaTtuteck k pasgeny 1.10.
e YcTaHoBUTE BpemMsi M paty Ha npubope. [Ons nonyyeHus wuHdopmaumm no
HacTponke BpeMeHu 1 gatbl obpaTutech K nyHKTy 02

Wae 2: Hacmpoliku uamepeHusi

YcTaHoOBKa HacTpOeK U3MeEPEHUsi OCYLLECTBNSETCS Ha MecTe U3MepeHusi, Nocre Toro
Kak OyayT U3BECTHbl AaHHble OTHOCUTENbHO HOMWHANbLHOIO HanpshKeHUsl, TOKOB, TuMa
NpPOBOAKM U T.4.

Wae 2.1: CuHXxpoHuU3ayus u NoOKJIo4YeHue

e [logkniounMTe TOKOBblE KMEWM W 3aXMMbl HaMNpsXeHUss K MUCMbITbIBAEMOMY
obbekty. [Ona nonyveHna 6onee nogpobHon uHGoOpMauunm obpatutecb K
pasgeny 5.2.

e YCcTaHOBUTE MOAXOAAWMA TUMN COEOMHEHUSI B MEHK “HacTpomkm mnamepeHus’.
[ns nonyyeHna 6onee nogpobHom nHpopmMaunm obpatmuTech K NyHKTy 4.16.1.

e Bbibepute kaHan CUHXpPOHM3auuKW. PekomeHOyeTCs  CUHXPOHM3auusa Mo
HaNPsHKEHWIO, 3a WCKMIOYEHMEM, eCrnn M3MepPeHMe MNPOU3BOAMTCS Ha CUNbHO
WUCKaXKEHHbIX Harpyskax, Hanpumep Ha npuBoAe C LIMPOTHO-UMMYSbCHOM
mMoaynsauuen. B Takom cniyqae 6onee noaxogsaiien SBNAeTCA CUHXPOHM3aUms Mo
ToKy. [Ins nonyyeHus 6onee nogpobHOM MHGOpMauuM obpaTUTEChb K MYHKTY
4.16.1.

e Bbibepute vactoty cuctembl. Yactota  cMCTEMbI MO YMOSMYaHMUIO
yCTaHaBfMBaeTCA pPaBHOW 4acTtoTe ceTu nuTaHumda. HacTpowka [aHHOro
napameTpa peKkoMeHAyeTCA Mpu WU3MEepPEeHUn YNpaBnsaLWMX CUrHANoOB unu
dornnkepos.

Wae 2.2: fJuana3oH u KO3ghhuyueHmM HanpsKeHus

e Bbibepute nogxogswmn AManasoH  HanpskeHus, B  COOTBETCTBUM C
HOMUHanNbHbIM HanNpPs>KeHUeM CeTun.
Mpumeyvanue: Ina 4W n 1W nsamepeHun Bce HanpsXXeHUsa ykasaHbl And dpasa-
HenTpanb (L-N). Ana 3W namepeHuin Bce HanpsxeHus ykasaHbl Ans dpasa-gasa
(L-L).
Mpumeyanue: [lpubop obecneuvBaeT npaBuibHble  U3MEpPEHUs AN
HanpsbkeHu oo 150 % oT HOMMHAaNbLHOIrO HaNPSKEHUSI.
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e B cnyyae KOCBEHHOro WU3MepeHus HanpskeHusi, BblbepuTe auanasoH
HanpsbkeHusi: 50 B ... 110 B u yctaHoBuTe «KoahdpuUMEHT HanpskeHus» B
COOTBETCTBUM C KO3IPULMEHTOM MNpeobpasosaTtens. [Ans nonyyvyeHuss Gonee
noapo6Hon nHpopmaunmn obpaTntech Kk NyHKTy 4.16.1.

LWae 2.3. Hacmpolika mokoebix Krnew,eu

e B meHio «TokoBble knewm» BblbepuTe nogxoadwme knewwn. [na nonyyeHus
6onee nogpobHon Hopmauum obpaTntechb K NyHKTy 4.16.1.

e YCTaHOBWUTE COOTBETCTBYIOLLUME MapameTpbl Knewem B COOTBETCTBUM C TUMNOM
coeanHeHus. Ona nonyydyeHus 6Gonee nogpoGHOM WHGOpmauun obpaTuTtechb K
NyHKTY 5.2.3.

Wae 2.4: Hacmpoliku cobbimuti (onuus)

BbinonHanWTe OaHHbIA War TOMbKO B Crydae, ecnn cobbITUA HanpsikeHUs ABMSTCH
00bEeKTOM uccnefoBaHus. YCTaHOBUTE HOMMUHANbHOE HanpsKeHne U Mnoporosble
3Ha4YeHus 4N NpoBarnoB, MepeHanpskeHurn M npepbiBaHui. [na nonyydyeHuss 6onee
nogpo6bHon nHdopmauumn obpatutech K NyHkTam 4.16.1 n 4.16.2.

MpumeyaHune: Aktusmpyiite cobbitus B HACTPOMKAX COBbITUM Tonbko B cnyyae,
ecnu Bbl XoTuTe ocylwecTBUTb omKkcaumio cobbiTnin 6e3 ncnonb3oBaHNAa perncrtparopa.

Wae 2.5: Hacmpoliku ycmaeok (onuus)

BbinonHaAnTe gaHHbIM Wwar Tonbko B criydae, ecnu Bbl XxoTUTe npoBepuTb, NepecekaroT
NN HEKOTOPbIE BEMNYMHBLI YCTAaHOBIEHHbIE rpaHuubl. [1ns nonyyeHus 6onee nogpobHom
MHdopMauumn obpatutecs K nyHkTam 4.14 n 4.13.

NMpumeyaHue: AKTMBMPYNUTE YCTaBKM TOSIbKO B cliydae, ecnv Bbl XoTuUTe ocywecTBUTb
doukcaumio yctaBok 6e3 ncnonb3oBaHna perncrpartopa.

Wae 2.5: Hacmpoliku ypnpasnsarouwux cuzaHasios (onyus)

BbINoNHANTE OaHHLIW War ToMbKo B Criydae, ecnv Bbl XoTuTe nameputb ynpasnsioLwme
CUrHanbl ceTu.

Wae 3: lNpoeepka

lMocne Toro, Kak HacTporika npmbopa u yCTaHOBKa NapaMeTpoB M3MEPEHUI 3aBEPLLEHA,
nosib3oBaTesib JOMMKEH NepenpoBepUTb, BCE NX NOAKMOYEHO U HACTPOEHO NPaBUITbHO.
PekomenayeTcs npofenatb cneayollee:

e Wcnonb3ysa meHio PASOBAA OJUATPAMMA, npoBepbTe, KOPPEKTHA N haszoBas
nocrnegoBaTenbHOCTb  HaNpPshKeHUN B  COOTBETCTBMW C  CUCTEMOW.
[ononHnTensHO NpoBepbTe, KOPPEKTHO NN HaMNpaBneHue Toka.

e Vicnonb3ya meHwo U, |, f, npoBepbTe, NMEIOT NN HanpsiKeHue U TOK BepHble
3HayeHus.

e [lpoBepbTe cyMMapHble KO3(PMULNEHTLI rAPMOHUYECKNX COCTaBIIAIOLWMX TOKa U
HanpsxeHusa THD.

Mpumeyanune: M36biTouHbin THD MoOXeT cBMOETenbCTBOBATb O TOM, YTO Obin
YCTaHOBIIEH CIIULLKOM HU3KUA OnanasoH!
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NMpumeyaHue: B crnyyae neperpys3km aHanoro-umgpoBoro npeobpasoBaTens
3Ha4YeHWs1 ToKa U HanpskeHna ByayT oTobpaxaTbCs B MHBEPTUPOBAHHOM LBETE
250.4 B
MpumeyvaHune: Ecnun 3HayeHMss pasHOro Toka UM HanpsXKeHUA HaxoOATCs BHe
10% ... 150% pmanasoHa, TO 3HadeHne oTobpaxaTbCs B MHBEPTUPOBAHHOM
uBeTe .
e Wcnonb3ya meHio MOLWHOCTDb, npoBepbTe 3HaKM W WHOEKCHI aKTUBHOW,
peakTUBHON MOLLHOCTU U KO3(hpUUneHTa MOLLHOCTMU.
Ecnv npu kakomM-nmbo M3 faHHbIX WaroB Bbl monyymnu COMHUTENBHLIN pe3ynbTar,
BepHUTech K LLlary 2 n ewwe pa3 npoBepbTe NapamMeTpbl USMEPEHUS.

Wae 4: M3mepeHus 8 pexxuMe peasibHO20 8peMeHU

Tenepb npubop rotoB Kk pabote. [MpocmoTpuTe TEKyliMe napameTpbl HaNpsKeHUs,
TOKa, MOLLHOCTW, FAapMOHWK W T.O., B COOTBETCTBUM C OTYETOM W3MEPEHUNn Wnn
TpeboBaHNAMM KNNEHTA.

MpumeyaHue: Wcnonb3ynte CHUMKM OPMbI CurHana pAgnsg  @ukcauum BaKHbIX
namepeHnn. CHUMMOK opMbl curHana uUKCUpyeT BCe MapameTpbl KayecTBa
3NEKTPOIHEPTNN OOHOBPEMEHHO (HanpsiKeHne, TOK, MOLLHOCTb, FapMOHWKK, riMKepbl 1

T.4.).

LWaz 5: Hacmpoliku pezucmpamopa u pesucmpayusi

Ncnonbays meHio PEMMCTPATOPDI, Bblbepute TvN peructpauum mn ycTaHoBUTE
napameTpbl perucTpaumm, Takme Kak:

e CurHanbl, BKNOYEHHbIE B PErNCTPaLnIO.

e BpemeHHon UHTepBan ans obveanHeHus gaHHbIx (IP).

e [MpoOomKMTENbHOCTL perncTpaumn.

e Bpewms Hauana pernctpaumm (onums).

e AKTMBM3aUMSA puKcauumn cobbITUN M YCTaBOK (MPU HEOBXOANMOCTH).
[Mocne HacTponku pernctpatopa MoXeT ObiTb HayaTa peructpauma. [Ans nonydeHus
bonee nogpobHon MHopMauumn o peructpaTope obpatutech kK pasgeny 09.
MpumeyaHune: Pernctpaumss o6bIMHO ANUTCSA HECKONbKO AHeW. YbeauTecb, 4TO BO
BpeEMS perucrtpaumm npubop He AOCTyneH AN UCNONb30BaHUSA HEYNONTHOMOYEHHbIMU
nuamu. Mpn Heob6xo0aNMOCTN BOCNONb3YUTECH PYHKLMEN BNOKMPOBKK, Kak OMMcaHo B
nyHkte 3.17.6.

Laz 6: 3aeepweHue usmepeHusi

I'Iepep, TEeM KaK NMOKNHYTb MECTO I/I3MepeHllll71, Heobxoaumo:

e [lpegsapuTenbHO  OLEHWTb  3anucCaHHble  AaHHble,  UCMOMb3ys  MEeHIo
OTKJTOHEHUWA.

e OcTaHOBUTbL permcTpaTop.
e YBeauTbcs, 4TO GbINM 3anMcaHbl Bce Heobxoammble napaMeTpbl.

Llae 7: Co30aHue omyema (PowerView eep.2.0)

3arpysute 3anucu Ha [1K, ncnonebsysa MO PowerView Bep. 2.0, 1 BbINONHUTE aHanu3
AaHHbIX. O3HaKoMbTECb C PYKOBOACTBOM Mo akcnnyatauum O PowerView Bep. 2.0
Ansa nonyveHnsa nHgpopmauumn o paborte c MO.
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5.2 HacTtpounku noakno4yeHus

5.2.1 MNoAaknoYeHne K HU3KOBONbTHbIM CUCTEMaM ANeKTponuTaHunA

Mpnbop moxeT BbITb NOAKNIOYEH K TPEXda3HON 1 0OHOMA3HOM CETW.

dakTnyeckas cxema rnoaknioYeHns AormkHa 6biTb ycTaHosneHa B MeHio HACTPOWKU
COEOVHEHWA (cMm. pucyHOK HUXe).

HAC. COEQWHEHMA  Bl04:01]
OuanazoH Hanp.: 110- 240 LM

Koac-T Hanpax.: 1.1
O, Tok. Knewm «: A 1033 (1000 A)
N. Tok. kneww «:A1033 (1000 A)
CoeauHeHMne &4\
CHHXpoHW3aumA: L1
YactoTa cucTembl: 50 My
3aBoAcKMe HACTPOMKHK

PucyHok 5.2: MeH Hacmpoek coeOUHEHUS

Mpwn nogkntodeHun npubopa kparHe BaXKHO, YTOOblI COEAMHEHMST TOKA U HanpsbkeHus
OblnY BbINOMHEHbI NPaBUbHO. B YacTHOCTM, AOMKHBI COBNOAATLCS HUXKENPUBEAEHHbIE
npasuna.

NogkntoYeHmne TOKOBbIX KNeLlen:

e ToKOBblE Knewm NnpoMapKMUpoBaHbl CTperikaMn, HanpaBJieHUe CTpPpesioK AOJIKHO
YKa3blBaTb HanpasBlieHNe, B KOTOPOM TeYeT SJ'IeKTpI/I‘—IeCKVIﬁ TOK, OT NUTAHNA K
Harpyske.

e Ecnu TokoBble Knewn noakntyeHbl B 00OpaTtHOM HanpaBneHun, u3aMepeHHas Ha
AaHHOM ha3e MOLLHOCTb OKaXXeTCs OTpuLaTenbHOMN.

da3oBoe COOTHOLLEHMUE:

e TokoBble Knewu, NOAKMIOYEHHbIE K TOKOBOMY BXoAy |1, AOMKHbI M3MEPATb TOK
NNHUK dasbl, K KOTOPOW NOLKIMOYEH LLYN HanNpskeHust L.

3-¢pa3Has 4-npoeodHas cucmema

Utobbl yCTaHOBUTbL AAHHYK CUCTEMY COEAMHEHUS, BbIOepuTe B MeHK npubopa
CrneayoLLyo Cxemy:

HACTPOWKW: WUam.: Coen. 73:10

PucyHok 5.3: Beibop Ha rnpubope 3-¢ghasHoul 4-rnpo8odHOU cucmemel.
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Mpubop gomkeH GbiTb NOAKMIOYEH K CeTU Tak, Kak NnokasdaHo Ha PUCYHKE HUXeE:

WN =

HAMPY3KA

NCTOYHNK

L1
L2
L3
N
+

qF - r

PucyHok 5.4: lNodknoyeHue K 3-¢pa3Hol 4-nposodHol cucmeme.

3-¢pasHas 3-npoeodHas cucmema

UTobbl YyCTAHOBUTb [aHHYK CUCTEMY COeOWHEHWsi, BblbepuTe B MeHH npubopa
CrnenymroLLyo CXeMmy:

HACTPOWK: Mam.: Coen. 23:11

-;{Em

C

I I O

PucyHok 5.5: Bbibop Ha npubope 3-¢hasHol 3-rpoeodHOU cucmemsil.

Mpunbop gormkeH GbiTb NOAKMIOYEH K CeTU Tak, Kak NnokasdaHo Ha PUCYHKE HUXeE:

« L1 L1 _
I L2 L2 §
° L3 L3 g
0 =
T

=+ =

PucyHok 5.6: NodknouyeHue k 3-¢gpazHol 3-nposodHol cucmeme.
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Cucmema «HenosIHbIU MpPey20sIbHUK»

Utobbl YCTaHOBUTbL AaHHYK CUCTEMY COeOVHEHUd, BblbepuTe B MeHi npubopa
CrneayoLLyo Cxemy:

SETUP:Measuring:Connection M| 03:47

—£|: 3“[!

C

[ [ OPEND .
PucyHok 4.7 Bbibop nodKmo4YeHUs1 «HEMOHbIU mpeyaoribHUK» 8 rpubope

I'Ipl/l60p NOoAKMK4YarT K CeTU B COOTBETCTBUN C PUCYHKOM HUXKE.

L1 L1

o L2 L2 o

14

3 L3 L3

(7] |
- -

PucyHok 4.8. NodkntodeHue npubopa K cemu ro cxeme «HerosHbIl mpey20sibHUK»
1-¢pa3Has 3-nposodHasi cucmema

Utobbl yCTaHOBUTbL AaHHYK CUCTEMY COEOAMHEHUS, BbIOepuTe B MeHK npubopa
crneayoLLyo Cxemy:

HACTPOWKW: Mam.: Coea. 23:11

GHD

PucyHok 5.9: Bbibop Ha npubope 1-¢pasHoli 3-npo8odHOU cucmemMei.

I'IpM6op OOJTKEH ObITb MOAKMNIOYEH K CETU TaK, Kak NoKasaHo Ha PUCYHKE HWXe!:
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|||—Z r

NCTOYHUK

|||— Zz
HAIPY3KA

PucyHok 5.10: NodkntoyeHue K 1-¢ha3Hou 3-rpo8odHoU cucmeme.

NMpumeyaHne: B cnyyae ecnu Tpebyetrca dukcauma cobbITuin, pekoMeHayeTcA
NOAKMIOYUTL HENCNONb3yeMble BXOObl HAMPSKEHMS K BXxody HanpsxeHnsa N.

5.2.2 Noaknio4yeHne K cMcTeMaM 3JIEKTPONUTAHUA cpeaHero unu
BbICOKOIro HanpshXeHus

B cuctemax, roe HanpshkeHue namepsieTca Ha BTOpPUMYHOW 0OMOTKe TpaHcdopmaTtopa
HanpsbkeHust (Hanpumep,11kB/110B), Ha npubope AomkeH ObiTb BblIOpaH AnanasoH
HanpsbkeHust 50...110 B 1 gomkeH 6bITb ycTaHOBMAEH KO3 PUUNEHT MacluTabupoBaHus
AAHHOrO HanpskeHus TpaHcdopmaTtopa, 4YTobbl obecneynTb KOPPEKTHbI pesynbTaT
namepeHnsa. Ha HuxenpmBegeHHOM pPUCYHKE MoKa3aHbl HACTPOMKM ONA  AAHHOro
npumepa.

HACTPOWKI M3MEPEHIMA
AunanazoH Hanp.: 50- 110 L-N

[ Koag-T Hanpsk.:1:100 |
. ToK. knewy «:HTen. Kneww
H. Tok. knewn «: - HTen. kel
CoefivHeHWe &Yy
CuHxpoHusauma: 1
3aBoAcCKME HACTPOMKHN

PucyHok 5.9: lNpumep ycmaHoeKu KoaghhuyueHma HarnpsixeHusi 0ns
mpaHcgopmamopa 11 kB / 110 B.

Mpunbop gormkeH GbiTb NOAKMIOYEH K CeTU Tak, Kak Nokas3aHO Ha PUCYHKE HUXeE:
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A e o
1 UamepuTenbHble npubopbi
CWIIOBOI YCTaHOBKM

® (@
i

HanpﬂmeHme'—_____ PRl B e

AN
L1 xA/5A
AN
L2 xA/5A
AN
L3 XATSA o

PucyHok 5.10: NodkntoveHue rnpubopa Kk mpaHcghopMamopy moka cucmems|
371eKmponumaHusi cpeo0He20 HarnpsiXKeHUsl.

5.2.3 BblIOOp TOKOBbIX KneLwen U HacTpouka koachcgpuumeHTa
TpaHcdopmauumu

BbiGop TOKOBbIX KNeLLlen MOXEeT OCYLLEeCTBNATLCA B 3aBUCMMOCTM OT ABYX CReayrLImx
crnyyaeB: MpsiMmoe MU3MepeHue TOKa M KOCBEHHOe Mu3MepeHue Toka. B gaHHOM
pasaene npuBeaeHbl pekomeHdaumm anst obonx criyyaes.

ﬂpﬂMoe U3mMepeHue mokKa ¢ NoOMoWwbrO MOKO8bIX Knewedl.

Mpn paHHOM TuMNe UM3MEepeHuss TOK Harpy3km /| reHepaTtopa wu3MepsieTcs
HEenocpeAcTBEHHO, C MNOMOWbLK OAHMX U3 knewen. [lpeobpasoBaHne Toka B
HanpshKeHne 8bINMOsIHAEMCs HenocpeaACTBEHHO KreLlamu.

Mpsmoe mnamepeHne Toka MOXET ObITb 8bIMOSIHEHO NOOLIMU TOKOBbIMKU Krelwiamu. B
YaCTHOCTU, Mbl PEKOMEHAYEM MWHTENMEKTyanbHble Krnewm: rmbkue knewm A 1227 un
knewmn A 1281. Takke MOryT npuMeHATbCca apyrne mogenu knewen Metrel: A 1033
(1000 A), A 1069 (100 A), A 1120 (3000 A), A 1099 (3000 A)n T.4.

B cnyyae 6onbluMx Harpy3ok MOryT NpMCYTCTBOBaTb HECKOSbKO MapannesbHbIX
NPUBOAOB, KOTOPble He MOryT OblTb OBxBauyeHbl OAoHMMMK knewamu. B Takom
criydae MoxeT ObiTb M3MepeH TOK TOMbKO OAHOro MPMBOAA, Kak MOKas3aHo Ha
PUCYHKE HUXE.
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HACTPOWKW: M3m.: ] 23:17 2700A napannesnbHoe
>
" 12 13 In nuTaHue Harpy3ku
3314A 3306A 3308A 0.0A 900 A
S0 W —
BeibpaHbl Knewm: A 1033 _oo0a, | Harpyska

OuanazoH Knewer: 1000 A 900 A
AuanasoH Toka: 100% (3000 A) V\ATOKOBHQ Knewm:
Cratyc:MNA 1033 (1000A/1B)

MapannenbHble NpUBOAKI
[ W3m. Ha npoBoaax:3

| HacTpoikun namepeHus:
OunanasoH |: 100%

OkpaH PowerQ4:
Irms = 2700 A

PucyHok 5.11: lNapannensHoe numaHue 6onbWux Hazpy30K.

Mpumep: TokoBas Harpyska 2700 A nutaeTca 3 NOEHTUYHBIMU NapannesibHbIMK
kabenamun. YTobbl n3mMepuTb TOK, MOXXHO 06XBaTUTb TOKOBLIMU KNellamun TOMNbKO
oaMH kabenb W Npu 3TOM BblbpaTb B MOAMEHKO TOKOBbLIX Knewien npubopa:
Mam. Ha nposogax: 3. Mpu atom npubopy GyaeT M3BECTHO, YTO M3MepsieTcs
TONbKO OAHa TPEeTb TOKa.

Mpumeyanune: [Npu HacTponke MoxeT ObiTb NMPOCMOTPEH [AMana3oH ToKa B
cTpoke “AnanasoH Toka: 100% (3000 A)”.

KoceeHHoOe uamMepeHuUe mokKa

KocBeHHOe u3MepeHMe ToKa MOoCpeacTBOM MNepBUYHOro npeobpasoBaTens Toka
BbINOJSTHAETCS, €Clnin BblOpaHbl TOKOBbIE KNewm ¢ gnana3oHom 5 A: A 1122 vnun A 1037.
B Takom cnyyae TOK Harpyskm namepsieTca KOCBEeHHO NocpeaCcTBOM OOMOMHUTESbHOMO
nepBuYHOro NpeobpasoBaTensi ToKa.

Hanpumep, ecnu 4epes nepBUYHLIM TpaHcgopmaTop ¢ cooTHoweHnem 600 A : 5 A
npoTtekaeT Tok nepsuyHon obmoTkm 100 A, TO HeoBXOAMMO YCTaHOBUTL crneayoLline
HaCTPOWKM (CM. PUCYHOK HUXKeE):
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BeiGop kneLen 100A nuTtaHue Hal'pl3Kl/I

WHTen. Knewm

MonbsoBaTenbcKKe

A1033 (10004) 100 A

A1069 {1004) Harpyska
A1122 (5A)

A1037 (A) 7

A1120 (30004) TpaHcchopmaTop Toka: TokoBbIe KNewm:
120 Soa 600A : 5A — A1122 (5A/1B)

+A1120 (30A)

HacTponkn namepeHus:
[OunanasoH I: 100%

In HaCTDOI;IKI/I N3MepeHn4d:
662.7A 661.3A 661.6A 0.0A TpchcpopmaTop ToKA:
BbibpaHbl knewm: A 1122 .
OuanasoH Knewen:s A nepBI/Il-I.. 600
AwanasoH Toka: 100% (600 A BTOpVI‘-I.Z 5
Cratyc:MNiA
MepBUYHBIA TpaHCch opMaTo

[ MepBW4HLIA Tok:600 A | @

BTOpUYHBIA ToK:5 A
| | |

OkpaH PowerQ4:
Irms =100 A

PucyHok 5.22: Bbibop mokosbix Krnewiel rpu KOC8EHHOM U3MepeHUU moka.

Ceepxpa3mMepHbIl mpaHcghopmMamop moka

BcTpoeHHble TpaHcopMaTopbl TOKa 4YacTo OblBaOT YPEe3MEPHOro pasmepa C Lenbio
«BO3MOXHOCTW [006aBUTb HOBble Harpyskm B Oyayuwiem». B Takom cnyyae TOK
nepBMYHON 0OMOTKM MOXeT ObiTb Ha 10% HWXe HOMUHaNbLHOro Toka TpaHcopmaTopa.
B Takux cnyyaax pekomeHgyetca 10%-n OmMana3oH Toka, Kak NMokasaHO Ha PUCYHKe
HUXe:

23:27

HACTPOWKW: Mam.: ]
" 12 13 In
66.90A 66.84A 66.78A 0.000A

BbibpaHbl Knewm: 41122
AwanasoH knewer:5 A
| AuanasoH Toka: 10% (E0.0 A) |
Cratyc:MN/A
MepBHUYHBIK TpaHChOpPMaTOP
MNepBUYHBIA Tok: 600 A
BTopHU4YHbIA TOK:S A

PucyHok 5.33: Bbibop 10%-20 Ouana3oHa moKoebix Kreujeu

Cnegyer OTMeTUTb, YTO ecnu Bbl Xenaete BbLINOMHATL NPSAMOE WU3MEPEHWE TOKa
NnocpeacTBOM KreLlen ¢ ananasoHoMm 5 A, COOTHOLLEHME NepBMYHOro TpaHcdopmartopa
AOJTKHO BbITb yCcTaHOBMNEHO Ha 5 A 1 5 A.



106

A BHUMAHWE!

e BropuyHasi 06MOTKa TpaHchopMaTopa ToKa He AoMkHa 6bITb OTKPbITa NpK
U3MepeHUaX Nog HanpsKeHUeM.

o OTKpbITas BTOpMYHasi 0OGMOTKA Lieny MOXeT NPUBECTMU K NOSABIIEHMIO Ha KreMMax
ONacHOro HanpsKeHusl.

AemomMamu4yeckoe pacrio3HagaHUe moKoe8bIx Kieuw,eu

Metrel paspabotan cemenctBo «WHTennekTyanbHbIX TOKOBbIX Krewen» C Lenbko
ynpoweHus Bblbopa M HACTPOMKM TOKOBbIX Knewen. WHTennekTyanbHble TOKOBblE
Knewm npeactasnaioT cobon MHOroamnanasoHHbIe TOKOBbIE Krewmn 6e3 anekTpuyeckoro
NnepeknoyeHns, KoTopble aBTOMaTU4eCcKM pacno3HaiTcs npubopom.  YTOOGbI
aKTMBMpOBaTb pacrno3HaBaHWe TOKOBbIX KNellen, B NepBbiv pas nepes aKcnsyataunen
Heo6Xo4MMO BbINOMHUTL CReayoLLyo npoueaypy:

1. Bknouute npmbop.

2. lNogkntounTte knewwm (Hanpumep, A 1227) k npnbopy PowerQ4 Plus.

3. Enter: HacTtponku namepenus =» Hactponku coegnHenus = &. / H. Tok.
Knewm.
Buibepute: MHTen. knewy
Tun knewen 6yget aBToMaTUYECKM pacno3HaH NpudopomMm.
YcTaHOBUTE AmnanasoH Knewiemn n noaTsepante HacTPOMKN.

o g A

HACTPOWKW: Mam.: }
| 12 13 In
68.709 68.4L.3 68.41) 0.0A

Bbi6paHbl Knewmn: A1227
[ AvanasoH Knewen:3000 A |
AnanasoH Toka: 100% (3000 A)
Cratyc:Knewm 2 3 oToyTCTBYIO
MapannenbHble NPUBOAbLI
M3m. Ha nposogax: 1

PucyHok 5.44. Hacmpolka asmomamu4ecKozao pacrio3HagaHus Krneuweu.

Mpnbop 3anOMHUT HACTPOWMKM KNELLEen ansa crneayrowero pasa. [lloatomy B cnegyowwmm
pa3 Nonb30BaTENO HYXXHO TOJSbKO:

1. lMoakno4YnTb Knewwm K npubopy.

2. Bknountb npmbop.
Mpnbop aBTOMaTMYECKM pacno3HaeT Krewm M YCTaHOBUT AuanasoH, KOTOPbIN Obin
YCTaHOBMEH MNpu npeablaywemM naMmepeHun. Ecnu knewm Obinm OTCOeAMHEHbI, TO Ha
3KpaHe nosiBUTCA criefytoLiee OKHO:
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NG) 01:12:14
lr At 01.01.08
FMABHOE MEHH)

H ACTPOMKM: X X X X 11

IE Moakn: x x I3 Ts El

PucyHok 5.15: Hacmpolika aemomamu4ecko20 pacrio3HasaHusi cmamyca Krneued.

MeHio cTaTyca kKrnelien nokasbiBaeT, 4YTO MNPUCYTCTBYET HECOOTBETCTBUE MeXay
TOKOBbIMW Kreljamy, YCTAHOBIEHHbIMW B MEHI0O HaCTPOWKM TOKOBbIX Krelien, w
Knewiamu, NOAKMIYEHHbIMU B [AaHHbIN MOMEHT. Hanpumep, Ha BbllenpuBegeHHOM
pUCyHKe OTOOpaXkeHo, YTO TaMm, rae NPUCYTCTBYET 3HaK «X», B MEHI0 HacTpoek He Bbinu
YCTaHOBIEHbI KMEeLW, HO B AaHHbIi MOMEHT Ha KaHare Toka |1 npucyTCTBYHOT KeLum.

Tabnuya 5.1: Cumeorisl u 0603Ha4YeHUs Ha 3KpaHe cmamyca Kreuweu

OTtobpaxaeT knewm, KoTopble ObliM NOAKMAYEHbI BO
BpeEMS HACTPOMKMW B MeHI HacTpouku usmepeHus =
HacTpoiiku coeguHeHms = @. / H. Tok. knewu:

e X: Ha TeKyLleM KaHane Toka OTCyTCTBYIOT Knewu;

HacTponka e 11/1213/In:  knewmn npucytcTBOBaNM U  BbINK
yCTaHOBIEHbl BO BPEMSA HAaCTPOWKW;
e Ts: gaTuvk Temnepartypbl npucyTcTBoBan u 6bin
yCTaHOBMNEHbI BO BPEMS HACTPOMKMW.
OTtobpaxaeT knewmn, MNOAKNOYEHHbIE K npubopy B
AaHHbI MOMEHT:
Moaxn. e X! Ha TeKylLleM KaHane Toka OTCYTCTBYIOT KneLuu;

e 11/12/13/In: B A@HHbIN MOMEHT Knewim NOAKITHOYEHbI;
e TS: B [aHHbIl MOMEHT JaTyMk TemnepaTtypbl
NOAKINHOYEH.

NMpumeyaHue: He oTcoeamHsnTe MHTENNEKTyanbHblEe KMNewy BO BpeMsi perucrpaumm
nnn namepenns. Ecnun knewm GyaoyT OTKNIOYEHbI OT Npubopa, AnanasoH Knewen
OyneTt cbpoLueH.

5.2.4 NMopkno4yeHne AaTyMKa TemnepaTtypbl

M3mepeHne TemnepaTypbl NpPOBOAUTCS C MNOMOLBID JaTyuka TemnepaTtypbl,
nogknio4aemMoro K TOKOBOMY Bxoay Heutpanm IN.  YTtobbl  akTmMBMpoBaTb
aBTOMaTU4eCKOe pacrno3HaBaHWe faTyuka TemnepaTtypbl, NpU NepBOM MNOLKIHOYEHUN
AOIMKHbI ObITh BbINOMHEHA cnegyowasn npoueaypa:
1. BknwouuTte npmnbop.
2. lMogkntounTte gaTymK TemnepaTypbl K TOKOBOMY BXo4y HenTpanu npubopa
PowerQ4 Plus.
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3. Enter: Hactponkn wnamepeHna =>» Hactpounku coeguHeHus = H. Tok.
Knewm.

4. BblbepuTe: HTEN. Knewm|

5. [atuuk Temnepatypbl 6yaeT aBTOMaTU4eCckn pacrnosHaH npubopom.

6. lNoaTBepanTe HaCTPOWIKY.

HACTPOWKW: Wam.: finan.
1 12 I3 In
1858 611.6a XA  2.5a

Kneww seibpaHo:Temp. Sensor
Knewm guanasoH:MN/A
Tok aAnanasoH: A
Cratyc:Knewu N OK

PucyHok 5.1: Hacmpouka asmomamuyecKko20 pacro3HagaHusi dam4yuka
memnepamypbi.

B cnegytowmn pas npubop npmubop 6yaeT NnOMHUTb HACTPOMKKU. [lonb3oBaTEN0 HYXHO
OyaeT BbINONHUTL NULLb CreayoLlee:

1. lMoaknounTb AaTymK TemnepaTypbl K npubopy;

2. Bknountb npmbop.
Mpnbop aBTOMAaTMYECKM pacno3HaeT faTuvk TemnepaTypbl. [1py nogknovyeHun unm
OTCOEeAMHEHMM AaTynKka TemMnepaTypbl NOABUTCSA CNeayoLee OKHO:

HACTPOUKM M3MEPEHWVI 04:46 |

HAC. COEAUHEHUA
1

ACTPOMKM: X X X X |
H|  nNogkn: x x 13Ts |-

PucyHok 5.2: OkHoO nipu pacrio3HagaHuu 0amyuka memrnepamypsbl.

5.2.5 MNopknro4yeHne yCTponcTBa CUHXpPOHM3auum Bpemenn GPS

Mpnbop PowerQ4 Plus obnagaet BO3MOXHOCTbIO CUHXPOHM3AUUN BPEMEHU CUCTEMBbI
co BpemeHeMm no puHBuyy (UTC) npm nomoLLm BHELLHE NOAKNYeHHoro moaynsa GPS.
[ns ncnonb3oBaHNA AaHHOW (PYHKUMOHANbHOCTU B Ka4yecTBe NepBUYHOrO nopta CBA3U
AorkeH 6biTb BbibpaH nopt USB. MNocne atoro moaynb GPS moxeT 6bITb NOAKNIOYEH K
nopty csasn PS/2. MNpubop PowerQ4 Plus MoxeT HaxoauTbCA B ABYX PasfnyHbIX
COCTOSIHUSAX, KacaTerbHO PYHKUMOHanbLHoCcTU moayna GPS:

Tabnuya 5.2: @yHkyuoHanbHocmu GPS

. Moaynb GPS onpefeneH, no3nums He 4eNCTBUTESIbHA UNU HET npuema
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curHana cnytHuka GPS.

Moaynbe GPS onpefeneH, npuem curHana cnytHuka GPS, gata v Bpems
@ AEeNCTBUTENbHbI U CUHXPOHN3NPOBAHbI, UMMYbCbl CUHXPOHU3aLMN
aKTUBHbI.

Kak Tonbko ycTaHoBreHa nepBuYHasi no3vuus, npubop notpebyeT OT nonb3oBaTtens
YCTaHOBUTb KOPPEKTHbLIN YaCOBOW NOSAC (CM. PUCYHOK HUXE).

NATA N BPEMA 23:05

(2310509

19.08.10

PucyHok 5.3: OkpaH HacmpoUKu 4aco8020 riosica.

Tabnuya 5.3: @yHKYUOHasbHbIe Krnasuwu

° a HacTtponka yacoBoro nosica.

D Bbixoga.

Mocne Toro, Kak YacoBoW NOKAC ycTaHoBIIEH, Npnbop PowerQ4 Plus CMHXPOHU3YeET Yackl
CUCTEMblI N BHYTPEHHME Yacbl pearibHOro BpeMeHW C MOflydeHHbIM BpPEMEHEM Mo
MpuHBnyy (UTC). Kpome Toro, moaynb GPS kaxgyk CekyHOy nocbiiaeT npubopy
UMNynbCbl CUHXPOHU3auun (PPS — nmnynbCcoB B CekyHAY) C Lenbi CUHXPOHU3auun B
cnyyae noTepuv npMema curHana cnyTHuKa.

I'IpumeanMe: CI/IHXpOHI/I3aLl,I/IFI GPS pomkHbl 6bITb BbINOSTHEHA 40 Havana I/I3MepeHVIIZ.

Onsa nonydyeHna 6onee nogpobHOM WMHGOpMauMM obpaTuTecb K PyKOBOACTBY MO
akcnnyartaumm A 1355 lNpunemHnk GPS.

5.2.6 NMNopknoyeHne mogema GPRS

Mpnbop PowerQ4 Plus MoxeT ynpasBnsaTbCs ANCTaHUMOHHO € nomoLlbio mogema GPRS
(oononHutenbHas npuHagnexHocte A 1356). YToObl yCTaHOBUTbL AUCTAHUMOHHOE
coeanHeHne ¢ NpmbopoMm, OOIMKHbI ObiTb YCTAHOBMEHbI NapamMeTpbl COeQUMHEeHUs npu
nomowm MO PowerView Bep. 2.0, Ha pucyHke Hwxe nokasaHo MeHio [MEPEJAYA
OAHHbBIX B OBLMX HACTPOWKAX.
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[AopT: GPRS |
Ckop. nepen.: 115200
Cratyc GPRS: Disabled

Homep: 0038631344088
PIN:
Knou: 123
MmA nonb3-na: mobitel
Maponb: internet
APN: internet
I N T

PucyHok 5.4: OkpaH HacmpoUku coeduHeHuss GPRS.

[ns yctaHoBkM coeanHeHnss GPRS, nomkHbl 6biTb BBEAEHbI CNeayowmne napaMmeTpbi:

Tabnuua 5.4. Hacmpouka napamempos GPRS

Howmep: Obsi3atensHo  BBegute HoMep TenedoHa
Beeaoute pgaHHbIN napameTp, ecnu OH BoCTpeboBaH

PIN: Onus Bawen SIM-kapton. Ecnn Bbl He geaktusmpoBanu PIN-

' Kogq Ha Bawen SIM-kapTte, BcTtaBbTe SIM-kapTy B

MOBUNbLHBIN TenedoH 1 geaktnenpynte PIN-kog.
Beeaoute kogoBbii HOMep (Hanpumep, 3-3HaYHbIN).
CoxpaHuTe OdaHHbIA HOMeEp, Tak Kak nosxe oH byaet

Knou Ob6s3aTenbHO P A p yA
BocTpeboaH MO PowerView Bep.2.0 npu npouenype
NOOKITHOYEHMS.

APN Ob6s3atenbHo  [laHHble napamMeTpbl NpPefoCcTaBnATCA  foKasbHbIM

Uma onepatopomM MOOUMBbHON CBA3W, Yy KOTOporo 6Obina

O6sazaTtensHo

nonb3oBaTens kynrneHa SIM-kapta gna mogema GPRS. [aHHble
napameTpbl 3anpawwuBarTcd mMogemom GPRS ansa

Maponb Ob6s3aTenbHO P P P A A
YCTaHOBKW MHTEPHET COeANHEHNS.

Mocne BBegeHMs OaHHbIX NapamMeTpoB MNOSfb3oBaTENb AOMKEH MOAKMIOYMTL MOAEM K
npubopy PowerQ4 Plus npy nomowm coeamHUTENbHOro kabens u akTuBmpymTe

MHUUManm3aumno (MD Ha)kaB (PYHKLMO HamnbHYH KnaBuLly ° Mpwn 3TOM Ha 3KpaHe
OTKPOETCs HOBOE OKHO U HadHeTcs TecT GPRS.

COMMUNICATION )] 17:11

[Source: RS232 |
GPR Device init: Ok
N Senvertest: Ok
Pllr{.lm Ring test: OK
PC C Call: 003863134408
User Signal strength:
Pass -75 dBm
APN: internet
. | | INT

PucyHok 5.5: OkpaH 80 epems mecma GPRS.

CtaTtyc mogema Takke MoxeT 6biTb npocmoTtpeH B TIABHOM MEHIKO npubopa, kak
NnokKasaHo Ha PUCYHKEe HUXe.
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(G} 13:17:33
=S Ping 13.12.10

MAIN MENU

| MEASUREMENTS |
RECORDERS
MEASUREMENT SETUP
GENERAL SETUP

I I R
PucyHok 5.6: “TJTTABHOE MEHIO”

Tabnuya 5.5: Cumeornbl modema GPRS

Cratyc moayns GPS (mnononHuTtenebHas npuHaanexHocTb A 1355)

2 Mogaynbe GPS onpefeneH, HO nepeaaeT HEKOPPEKTHbIE AaHHbIE O
N BPEMEHM N NO3NLMM (MOUCK CUIrHana CryTHUKa U CIIULLKOM crnabblii
CUrHamn cnyTHuka).

Bpema GPS gencTBuTenbHO (AENCTBUTENBHBIA CUrHAN BPEMEHU
cnytHuka GPS).

CraTtyc mogema GPRS (gononHutenbHas npuHaanexHocTb A 1356)

O

G|
? GPRS B pexume nHmumanuaaumm (CM. NyHKT 5.2.6 ons nonyyeHus
bonee nogpobHon NHpopmaLmn)

Mogem GPRS roToB K Nofny4YeHuto 3BOHKa OT nosb3oBaTtens (CM. MyHKT

Eﬂ 5.2.6 ansa nony4veHus 6onee nogpobHon nHopmaumm)

MaeT npouecc nepegayvn gaHHbix nocpencresom GPRS (cM. nyHKT 5.2.6

G
Pling Anst nonyyeHns 6onee noapo6HON UHGOPMaLK)

Onsa nonydyeHna 6onee nogpobHOM WMHGOpMauMm obpaTUTeCb K PYyKOBOACTBY MO
akcnnyataumm A 1356 Mogem GPRS.

5.3 CooTHOLWEeHMe Kornm4yecTBa namepsieMbIiX NapameTpoB U
TUNa NoAaKn4YeHUs

MapameTpsbl, KOTOpblIE U3MepseT n otobpaxaet PowerQ4 Plus, BO MHOrom 3aBUCAT OT
TMNa ceTu, onpeaeneHHoin B meHio HACTPOMKN COEOUHEHWA — [Tun coeamHeHrws.
Hanpumep, ecnu nonb3oBaTenb BblbupaeT ogHOMa3sHyld CUCTEMY COEAMHEHUSs, TO
OyayT BbIMNONMHATLCA TONMBKO M3MEPEHUS, OTHOCALWMECHA K OoaHodasHom cucteme. B
HWXenpuBedeHHON Tabnuue nokasaHa 3aBUCMMOCTb  MeXay  M3MepsieMbIMU
napameTpamMm n TUMNOM CeTW.
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Tabnuya 5.6: lNapamempsl, usmepsiemMsie rnpubopom

Tun coenuHeHus

IMapameTtp 1w 3W AW
_C RMS Ulrms U12rms U23rms Ulrms U2rms U3rms UNrms
el UNrms USlrms Uerms U23rms USlrms
=+ |THD THDy1 THDy12 THDy23| THDy THDy, THDys THDyy THDy12 THDy23
THDyny | THDys: THDyz1
Cf CfU, CfUq, CfU,3 | CfU, CfU, CfU; CfUy
CfUn CfUs; CfU1, CfU,3 CfU3;
RMS I1rms INrms I1rms I2rms I3rms I1rms I2rms I3rms INrms
THD |THDy; THD)y  THD), | THDy; THDy2 THD;3 THDy
THDN THD3
Cf Cfl, Cfly | Cfl; Cfl, Cfl3 Cfl, Cfl, Cfl; Cfly
f freqU, freqUi, freqU,
freqly fregly fregly
g = P P Prot 1Py Py #P3 Pyt
§ g |Q #Q1 #Qtot #Q1 Q2 #Q3 #Quot
ZE s S1 Sto $152 3 St
= |PF #F, | PF #PF; #PF, #PF3 #PFy
=
DPF | DPF, +DPF; #DPF, #DPF; #DPFiy
& | Pst PStimini | PStimini2 PStiminzs | PStimini PStimin 2 PStimins
E (1m|n) Pstlmin31
E Pst Pst; Psty» PSt23 PSt31 Pst; Pst, PStg
PIt Plt; Plt;, Pltys Plts; | Plt; Pt Plts
= 5 | % - ui uwilui
3%
= T |RMS utu utu Ul
"I "1 1°
= o Uhissg [Uihgso | Ugohyesp Uashyeso | Ushyesp Uzhyesg Ushy-so Unh;=so
2% Unhisso [ Usihiesg
= S Ihi=so | 11hs=s0 lihrso lahyeso| 1ihysso 120250 13hzs0 Inhysso
= = |Nh_1+50 |3h1_+50 _ . _ .
S & [Uihyso U1|h1+50 U12!h1+50 Uiih;-sp Uzih;-s9 Usih;-s9 Unih;-so
£ = Unih;-s0 U23!h1+50
g _ U_31|h1+50 _ _ _ _ _
lih1.s0 |1|_h1+50 |1!h1+50 [2ih =50 | 111250 1210250 1310250 Inih;=s50
|N|h1+50 |3|h1+50

npumeanMe: I/IsmepeHVle 4acCTOTbl 3aBUCUT OT KaHalla CUHXPOHU3aLnn (OI'IOpHOFO
KaHana), KOTOPbIM MOXeT ObITb KaHan Toka unu HanpaxXeHuA.

Takum >xe obpasom npu perncrTpaumm napameTpbl 3aBUCAT OT TUNa coeanHeHus. Koraa

nonb3osartenb Bblbupaet

B

MeHio PEIMMCTPATOPA, kaHanbl ans

pernctpauunmn onpenendrTcda B 3aBUCUMOCTUA OT YCTAHOBJIEHHOIO ‘TI/II'Ia COG,D,I/IHGHI/IFIL
KaK Noka3aHo B HI/I)KeI'Ipl/IBeD,eHHOVI Tabnuue.




Owwubka! Ucnonb3aynte Bknaaky "MasHas" ana npumeHeHnsa Heading 1 K TeKCTy, KOTOPbIA AOMKEH 34eCb OTOOpaXxaTbCs.

Owwubka! Ucnonb3aynte Bknaaky "MasHas" ana npumeHeHnsa Heading 1 K TeKCTy, KOTOPbIA AOMKEH 34eCb OTOOpaxaTbCs.
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Tabnuua 5.7: MNMapamempsi, peaucmpupyemsie rnpubopom

Mapamerp |1-da3H. 3W 4W
Hanpsike- |RMS U1rms Unrms U12rms U23rms Uz1rms U1rms Uzrms Uzrms Unrms U12rRms U23rms Uairms
HHe THD THDy1 THDyN THDy12 THDy23 THDy3:1 THDy1 THDy, THDy3 THDyny THDy12 THDy23 THDy3:
CF CfU; CfUy CfU1, CfUy3 CfU5; CfU4 CfU, CfU; CfUy CfU4, CfU,3 CfU45;
C
:_ Toxk RMS l1rms INrms l1rms 12rms 13rms l1rms 12rms 13rms INrms
- THD THD,; THD\n THD,; THD;, THD3 THD;; THD;2 THD;3 THD)y
CF Cfl; Cfly Cfl, Cfl, Cfl5 Cfl, Cfl, Cfl; Cfly
Yacrora f freqU, | freqly freqUy,| freqly freqUs | fregly
Mouwocts, | P PR Pt Pot R P P P P P PPy
QT QT QT ot Quot Quot Qo QT QI QT QT QT Q QT QT Q5T Qs Q5 Qi Quor Qo Qi
= S S; Sy Siot St Sy S 855, 55 S5 Siot St
=}
g |Jueprus |eP eP eP ePat €Por eR," eP, eP, eP, eP," eP, ePy; eR,,
= - - - - - -
8 eQ le eQ” €Qur €Qpt eQ " eQ;" eQ," eQ;" eQ;" eQs” eQyy €Qp;
= eQ, eQ” €Qut €Qur eQ, eQ eQ, eQ; eQ; eQ;” eQ, eQq,
g es eS; eS; eS;. eS., eS; eS; eS; eS, eS; eS; eS;, eS.,
E Kosdppu- | Pf PF'" PR PF.) PFS PR PR PF* PE** PF,” PF," PF,* PFS PR PFS
% | HHEHT PE/!- PES i— c- i- c- i— c- i- c-
ommoctH I PF, P! PR PF,” PF;" P} PF;” PRy PR
DPF DPF* DPF* |~ DPF,* DPF*" DPF,* DPFS* DPF.* DPFS*
DPF,~ DPF,* DPF,/~ DPF® DPF,” DPF,” DPF,” DPF,"
diukep Pst (Imin) | PStimint Pstimini2 PStimin2s PStimings | PStimina PStimin2 PStiming
Pst (10m|n) Pst; Pst, PSt23 PStgl Pst, Pst, PStg
PIt (2h) PIt, Plts; Pltys Plts: PIt, PIt, Pl
Hecummerpus | % - ui uwitui
I'apmonuku u | Uhy.s5 Uih-s0 Unhseso U12h;-50 Uashy-s9 Usihyso | Uihyeso Uzhyesp Ush;.so Unhy-so
HHTEPTAPMOTIEN ' 1h, <0 l1h;-50 Inhs=s0 11h;-50 120 =50 13hy=50 l1h;-50 120250 13050 InD7=50
Uihy-so Uiih;:so Unihjasp | Ugaihyssp Uasihg-sp Usiihgzsg | Ugih .59 Uzihy-sp Usihg.so Unih;-sg




Owwubka! Ucnonb3aynTte Bknaaky "MasHaa" ana npumeHeHnsa Heading 1 K TeKCTy, KOTOpPbIN AOMKEH 34eCb OTOOpaXaTbCA.
Owwubka! Ucnonb3aynTte Bknaaky "MasHas" ana npumeHeHnsa Heading 1 K TeKCTy, KOTOpbIN AONXKEH 3aeCb oTobpaxaTbea. 114

‘ |ih1+50 I |1|h1+5() |N|h1+5() ‘ |1Ih1+50 |2|h1+50 |3|h1+50 ‘ |1Ih1+50 |2|h1+50 |3|h1+5() |N|h1+50
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6 Teopus n BHYyTPeHHUe onepauum

[laHHaa rnaBa COOEPXUT OCHOBHYK Teopuio YHKUUA U3MEPEHUA N TEXHUYECKYHO
WHOPMaUUIO O BHYTPEHHMX onepaumsax aHanusatopa PowerQ4 Plus, Bknwo4as
onvcaHve MeToaoB N3MepPEHUS N NPUHLNNOB perncTpauum.

6.1 MeToabl namepeHus

6.1.1 O6beanHeHNEe U3MEepPEeHNN No BPEMEHHbIM UHTepBanam
Coomeemcmeue cmaHdapmy: IEC 61000-4-30 Knacc A (Pa3den 4.4)

OCHOBHOW BpEMEHHOW MHTEPBAs NpU U3MEPEHUSX:

e HanpsikeHus,

e Toka,

e AKTMBHOWM, peakTUBHOW U MOSTHOM MOLLHOCTH,

e [ApMOHUK,

e HecummeTpun
coctaBsnset 10 nepnogoB OCHOBHOWM YacToTbl. MI3amepeHue ¢ nHtepsanom 10 nepnogos
NOBTOPHO CUMHXPOHU3NPYETCA MNpU  KaxaoM cpabaTbiBaHUM BHYTPEHHUX 4YacoB
, B cootBeTrcTBuM C IEC 61000-4-30 Knacc A. MeTtoabl usmepeHus
OCHOBaHbl Ha UUGPOBON BbIGOPKE BXOAHbBIX CUrHanoB, CUHXPOHU30OBaHHbLIX MO
OCHOBHOWM YacToTe. Kaxabin Bxo4 (4 Bxoda HanpsbkeHusa n 4 Bxoaa Toka) 3amepsieTca
(nponcxoauT Belbopka) 1024 pasa B 10 nepuogax.

6.1.2 U3mepeHune HanpskeHUsa (MarHutyaa HanpskeHUst NUTaHus)
Coomeemcmeue cma+Hdapmy: IEC 61000-4-30 Knacc A (Pa3den 5.2)

Bce pesynbTathbl n3mMepeHuns HanpsXXeHus npencraBneHbl B Bnae
cpegHekBagpaTMyeckmx 3HadeHun 1024 BbIOOPOK MarHMTygbl HanpshkeHus 3a
nHTepsan BpemeHn 10 nepuogoB. Bce 10 wHTepBanoB — CMEXHble U He

nepekpbIBaOTCA Mexay cobon.

L1
A ~ A
L2 Sy ®
oA ok O
L3 = N =) A |
S i
N R
~A
=) J

PucyHok 6.1: ®a3Hoe u Mexga3sHoe (NnuHelHoe) HarnpsixeHue

3HaveHuns HanpsaXxeHna naMep4aroTcd B COOTBETCTBMN CO crneayrownmMm ypaBHEHUAMMN!
1 1024 )

dasHoe HanpskeHue: U,= 1024 U, [B], p: 1,2,3,N (1)
j=1



116

1024
NuHenHoe Hanpsixenue:  Upg =\/ﬁ Z:(upj —ugj)2 [B], pg: 12,23,31 (2)
j=1
U pPk
Mnk-cbakTop ha3HOro HaNPsPKEHUS: CfUp =U— , p: 1,2,3,N (3)
p
- Ungk
Mnk-cpakTop NMMHENHOrO HaNpPsPKEHUSI: Cf,,,=—— ,pg: 12, 23, 31 (4)

Upg —
U pg
Mpnbop nmeeT 3 BHYTPEHHUX AnanasoHa namepeHnsa HanpshxeHns. Cuctemsl cpegHero
N BbICOKOrO HanpsbKeHUs1 MOryT ObiTb M3MEPEHbI HA HXKHEM Anana3oHe HanpskeHus ¢
NOMOLLLIO TpaHCcopMaTopoB HanpshkeHus. VX KoadpUUMEHT HanpsaXeHUa LOSDKEH
BbITb BBeeH B cTpoke [Koad-T Hanpsix.: 1:1 mento HACTPOWKM COEAVMHEHUSA.

6.1.3 UsmepeHMe TOKa (MarHuTyaa Toka NnuTaHus)

Bce pesynbTaTbl M3MepeHus Toka npeactaBrieHbl B BuAe CpeaHekBagpaTUyecKmx
3HayeHun 1024 BbIBOPOK MarHUTyAbl TOKa 3a nHTepsasn Bpemenn 10 nepunogos. Bece 10
WHTEpPBAaroB — CMEXHble 1 He NepeKpbiBalTCA Mexay cCoboMn.

3HayeHuns Toka N3MEPAITCA B COOTBETCTBUMN CO CreayrwnmMmn ypaBHEHUAMMN!
1 1024

Tok dhasbi: I, = 1022 ij [A]l, p: 1,2,3,N (5)
j=1

Muk-cpakTop Toka dasbl: Ix. = Ixﬂ, p:1,2,3,N (6)

cr
I

Mpnbop wumeeT 2 BHYTPEHHUX Anana3oHa Toka: 10% wn 100% Aguana3oH OT
HOMUHaNbLHOrO TOKa npeobpasoBaTtens. Kpome Toro, WMHTennekTyanbHble TOKOBbIE
Knewwn obecneumBaloT HECKONbKO [Mana3oHOB W3MeEpeHUss U aBTOMaTU4ecKoe
pacnosHaBaHue.

6.1.4 A3mepeHue 4acToTbl
Coomeemcmeue cmaHdapmy: IEC 61000-4-30 Knacc A (Pa3den 5.1)

Bo Bpems PEIMUCTPALMW c uHTepsanom obbeauHeHns MHTepsan: >10 cex,
nokasaHus 4acTtoTbl cHUMarTca kaxable 10 cekyHA. [NOCKONbKY YacToTa ceTu MOXeT
He3HaunTeNbHO OTNMYaTbCs OT 3Ha4vyeHus 50 My B TeyeHne BpeMeHHoro nHtepsana 10
CEeKyHA, KOMMYecTBO NepuoaoB MOXET ObiTb He uenbiM 4ucnom. Pesynbratom
OCHOBHOW 4acTOTbl SIBNSETCS OTHOLIEHWE KOonmn4yecTBa LENOYUCTIEHHbIX MNEePUOaOB,
paccYMTaHHbIX B TeyeHue BpeMeHHoro wuHTepBana 10 CcekyHO K CyMMapHowm
ANMTENBbHOCTU  LIENOYUCAEHHBIX  nepuodoB. [@pMOHMKM M UHTEPrapMOHUKM
ocnabnaTca ABYXNOSOCHBIM (PUIbTPOM HWXKHUX 4acToT, YTOObl MWHUMU3NPOBATb
3PP eKTbl MHOXECTBEHHOIO rnepexoaa Yyepes Hynb.

N3meputenbHble BpeMEHHbIE MHTEpBasnbl He nepekpbiBatoTca. OTaenbHble nepuoabl,
KoTopble nepekpbiBatoT 10-CekyHOHbI BPEMEHHOW MHTEepBan, UcknyarTcs. Kaxgbin
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10-ceKkyHAHbIA WHTEpPBAn HayMHaeTCcs cornacHo crtapTy abcontoTHoro 10-cekyHOHOro
Tanmepa, C NOrpeLLHOCTbIO, yKadaHHOW B nyHkTe 07.

Mpn PETMCTPAUNWN ¢ nHtepBanom obbeanHeHns |l/IHTepBan: <10 ceKl N U3MepeHnax
B pexume pearibHOro BpPEMEHW, MOKasaHWe 4acToTbl CHUMaeTcs ¢ uHTepsanom 10
nepmoaoB, YToObl CHU3UTL BpeMs OTKNUKa npmbopa. PedynbTaToM 4YacToTbl ABNSETCA
OTHOLLeHue pe3ynbTaToB 10 NEepMoaoB K ANIMTENbHOCTU LEeNTOYUCHIEHHbIX NePUOSOB.

smepeHne 4acToTbl BbINOMHSAETCA Ha BblOpaHHOM «KaHane CuUHXpoHM3auuny,
yctaHoBrneHHoMm B MeHtio HACTPOWKW COEAVNHEHUA.

6.1.5 U3mepeHne mowHocTU pas

Coomeemcmeue cmaHOapmy: |EEE STD 1459-2000 (Pa3desbi 3.2.2.1; 3.2.2.2)
IEC 61557-12 (lpunoxeHue A)

Bce pesynbTaTtbl M3MEpPEHUst aKTMBHOW MOLWLHOCTWU nNpeacTaBfeHbl B  BuAe
cpeaHekBagpaTndeckmx sHadeHun 1024 BbLIOOPOK MrHOBEHHOW MOLLHOCTU 3a MHTEepBarn
BpemeHu 10 nepmnogos. Bce 10 nHTEepBanoB — CMeXHble U He NMepeKpbIBalOTCA MeXay
cobon.

AKTMBHas MOUJ,HOCTb dasbl: (7
1024 1 1024

x| [BT1], p: 1,2,3

P 1024prj 1024 =) pJ P [B7]. p

MonHaa n peakTMBHast MOLWHOCTU, KO3MOUUNEHT MOLLHOCTU U KOIMUNEHT caBura
da3 (Cos @) paccunTbiBalOTCS, UCXOAS U3 CrEAYHOLMX YPaBHEHUN:

MonHas mowHocTe dhasel: S =U x| [BA], p: 1,2,3 (8)
PeakTuBHas MolHOCTb dhasbl: Q, = Sign(Q,)-/S: — P. [Bap], p: 1,2,3 ©)
. ) Sin(0) +1,p, €[0° -180°] o3 (10)
HaK peakTUBHOWN MoLLHOCTY: Sign = p: 1,2,
" -1, <[180° ~360°]
P (11)
KoadhdumumeHT moLLHOCTU dasbl: PFp = S—p , p:1,2,3
p
Cos ¢ (DPF): Cosgp, =Cospu, —Cosei,, p: 1,2,3 (12)

6.1.6 N3amepeHMa CyMMapHOWN MOLLHOCTH

Coomeemcmeue cmaHOapmy: |EEE STD 1459-2000 (Pa3desibi 3.2.2.2; 3.2.2.6)
IEC 61557-12 (lpunoxeHue A)
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CyMmapHasi akTuBHasi, peakTuBHasi 1 NofTHast MOLLHOCTM U CYMMapHbIN ko3 prumneHT
MOLLHOCTW paccyMUTLIBAIOTCS, UCXOAst U3 CeAYOLINX YPaBHEHWIA:

CymMMapHasi akTMBHasi MOLLHOCTb: Pt=P1+P2+P3 [BT], 13)
CymMmapHast peakT. MOLLHOCTb (BEKTOP): Qt=0Q1+Q2+Q3 [Bap], (14)
CyMMapHasi nonHasi MOLLHOCTb (BekTop): St = 1/iPtz +Qt? ) [BA], (15)

16
CyMmapHbIn KO3 MDULMEHT MOLLHOCTU (BEKTOP): PFtot :%. (16)

PucyHok 6.2: BekmopHoe npedcmaegrieHue 8bi4uciieHuli cymmapHoUl MowHocmu.

6.1.7 QHeprusa
Coomeemcmeue cmaHOapmy: |EC 61557-12 (lpunoxeHue A)

PaboTta cyeTtumkoB aHeprumn ceszaHa ¢ paboton PEMMCTPATOPA. CyeTunkmn aHeprum
N3MepAT 3HEPIUD TONbKO Toraa, koraa aktmeeH PETMCTPATOP. Nocne npoueaypsl
BKMIOYEHUS / BbIKMIOYEHUA MOLLHOCTM M Nepen HayanoM perncTpauum BCe CHETYUKU
obHynsawTcA. MNpubop npumMeHsieT 4-kBagpaHTHYHO TEXHOSOMMI0 U3MEPEHUS, B KOTOPOM
UCNONb3YIOTCS [Ba aKTUBHbLIX cyeTynka aHeprum (eP’, eP) n asa peaktuBHbIX (eQ,
eQ’), Kak NoKkasaHO Ha PUCYHKE HUXe.
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AKTUBHaA dHepruns PeakTuBHas dHeprua
90° 90°
\OnepemeHwe \Onepemel-me
eP— | eP+ eQ+ | eQ+
180° 0° 180° 0°
eP— |eP+ eQ- eQ-
4/?:ana:*,.::ualsal-lwe ‘/3

ana3gbiBaHue

270° 270°

PucyHok 6.3: CYemyuKu 3Hepauu U 83aUMOC8si3b K8adpaHmos.

Mpu6op ocHaLLEH TPeMs PasnMYHbLIMUA HABOPaMMU CYETHNKOB:

1. CymMmapHble CYETUMKM npegHasHayeHbl AN U3MEpeHWst SHeprun B
TeueHve Bcero nepuopa peructpauuu. Mpu ctapTe pernctpaTopa HauMHAETCs C
OTCYET MOKA3aHMI CYETUMKOB C HYIISI.

2. CYeTuMK MocnedHero nepuoda MHTErpaLmm N3MepsieT 3HEPrMI0 B
TeUeHVe MocnefHero MHTepBana. OHeprusi PacCUMTLIBAETCH B KOHLIE Kaxzoro
WHTepBana.

3. CyYeTuMK TeKyLlero nepvioga MHTerpaLmm n3mMepsieT SHEPrvito BO BpeMs
perucTpaLmmn TeKyLLEro BpeMEeHHOro MHTepBana.

6.1.8 MTAPMOHUKN N NHTEPrapMOHUKHU

Coomeemcmeue cmaHdapmy:  |EC 61000-4-30 Kracc A (Pa3den 5.7)
IEC 61000-4-7 Knacc |

BbluncneHne, HasbiBaemoe 6bicTpoe npeobpasoBaHne Pypoe (BMP), ncnonbayetca
ANa npeacTaBreHns BXOAHOMO CUrHana nepemMeHHoro Toka, npeobpasosaHHoro ALLMM, B
BMOE CUHycOMAanbHbIX KOMMOHEHT. YpaBHeHMe 17 onucbiBaeT OTHOLLUEHME MeXAy
BXOAHbIM CUrHanom u ero YacToTHbIM NPeACTaBEHNEM.
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Tn—

Ck —

Pk —

[[apMoHMYyeckne coctaensowmne Hanpsm(eva n THD

b

0 nepvonos

123456 50

[[apmoHn4eckmne cocraenstowme Toka n THD
A

Briep
1 |

0 nepvonos

PucyHok 6.4 apMOHUKU mOKa U HarpsiXeHusi

512 17
u(t):c0+2cksin(£-2n flt+qokj (17)
a 10

OCHOBHas YactoTa curHana (Hanpumep, 50 u);
NOCTOsIHHasi COCTaBnaLLas;
nopsaKkoBoe YncnuTensHoe (MopsiAoK NMMHUKM ChekTpa), 3aBucsLliee OT OCHOBHON

1.
yactotbl f., = T

N
WwnpuHa (MnNu AnUTenbHOCTb) BpeMeHHOro okHa (Ty = N*Tq; T, =1/f;). BpemeHHoe
OKHO — 3TO BPEMEHHOM [Manas3oH (PyHKUMM BpeMeHU, B TEYEeHWe KOTOpOro
BbINONHAeTCcs npeobpasoBaHune Pypbe;

9 K
amMnnnTyaa KOMMOoHeHTbl ¢ yactoton f, = 10 f;

daza KOCMOHEHTbI Cy;

Uck— CK3 KOMNOHEHTHI Cy.

[apMOHVKM (ha3HOro HanpskeHust U Toka paccuuTbiBatoTcs kak CK3 nogrpynnbl
rapMOHuK (SQ): KBagpaTHbIN KOpeHb cyMmbl kBagpatoB CK3 rapmoHuk u aByx
Onmxanwmnx cnekTpanbHbIX COCTaBAAOLWMX.

e (18)
N-as rapMOHMKa HanpsHKeHNs: ZUC wonk P11,2,3
k=—1
(19)
N-as rapMoHMKa ToKa: ZI caonsky Pr1,2,3
k=-1

CymMMapHbii  KO3(pPULMEHT TapMOHMYECKMX COCTaBNSAOLWMX pPacCYNTbIBAeTCA Kak
oTHoweHne CK3 noarpynn rapmoHuk k CK3 nogrpynnsl OCHOBHOW FrapMOHWUKM:
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CyMMapHbIN KOIMDULMEHT rapMOHUYECKMX COCTaBAIOLNX HAMPSKEHUS: (20)

(21)

[na oueHKn WHTEePrapmMoHWK WCNOMb3YHTCA CheKTparnbHble COCTaBMAKOLWNE MeXay
ABYMsi noarpynnamu rapmoHuk. oarpynna vMHTEprapmMoHMK HampsKeHWst U Toka N-ro
nopsigka paccumTbiBaeTcs No npuvHumMny RSS (kBagpaTHbIA KOpPEHb W3 CyMMbl
KBagpaToB):

8
n-as HTeprapmoHuka Hanpskenus: U jih, = ZUé(mn)+k p:1,2,3 (22)
k=2
8
n-ast uHTeprapmonmka Toka:  1ih, = > 120 00 p11,2,3 (23)
k=2
Uc,k
A

Uh1 Uih1 Uh2 Uih2 Uhs Uih3 Uha

—~— ——— - —— N —— s —

-
50 100 150 200 Macrora, Iy

PucyHok 6.5: Unnrocmpauusi noGepynrbi 2apMOHUK / UHmMepaapMOHUK 0nsi cemu 50 u.

6.1.9 YnpaBnsawoLwime curHarnbl cetu

Coomeemcmeue cmaHdapmy: IEC 61000-4-30 Kracc A (Pa3den 5.10)

YnpaensawLwme curHanbsl HanpsXeHUs paccyMTbIBalOTCA Ha OCHoBe cnektpa BIM® ¢
nHtepsanom 10 nepuogoB. 3HA4YeHWe HanpsXXeHus YNPaBfsioWMUX CUTHANoB CeTu
n3mepseTcs Kak:

e CK3 oguHo4HOro oanemeHTa paspelleHMss no 4acrtoTe, €ecnu 4acroTta
YrpasrsawoLWNX CUrHanoB paBHa CMeKTpanbHOMY 3rNeMeHTy paspelueHus no
yacToTe, Unu

e KBagpaTtHbil KOpeHb n3 cymmbl kBagpatoB (RSS) u4eTbipex coceaHux
3NeMEeHTOB paspeLleHnsa Mo 4YacToTe, ecrny YyactoTa YrpaBnsloWnUX CUrHarosB
OTNIM4YaeTCca OT 3IEMEHTOB pas3pelleHns Mo 4YacToTe nuTalrolen CUCTEMBbI
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(Hanpumep, NyNbLCUPYIOWUN KOHTPOMbHbLIM CUrHan ¢ 4actotom 2181 Iy B
cucteme nutanna 50 'y namepsaetca Ha ocHoBe CK3 3HadeHun 210, 215, 220 n
225 'y).
3HayeHnsa ynpaBnsoWwmx CUrHANoB HanpsXXeHns, paccynTbiBaeMble Kaxabli MHTepBan
10 nepuogoB, UCMONBL3YTCA B npouedypax duKcauunm yCTaBOK W perucrpauumu.
OpgHako npu peructpaumm no ctaHgapty EN 50160, pesynbTaTbl AOMONHUTENBHO
o6beanHAaATCA B 3-CEKYHAHble WHTEpBanbl. JTWM 3HAYE€HMS WUCNONb3YyTCA ANnA
CpaBHEHWS C npeaenbHbIMU 3HaYeHUAMI, yKa3aHHbIMW B CTaHZapTe.

6.1.10 ®nukep

Coomeemcmeue cmaHdapmy: |EC 61000-4-30 Knacc A (Pa3den 5.3)
IEC 61000-4-15

®nvkep — 3TO BUOMMOE MNa3oM siBfieHne, NposaBnstoweecs B HeCTabunbHOCTU cBeTa.
YpoBeHb YyBCTBUTEMBHOCTU 3aBUCUT OT YaCTOTbl U MarHUTYAbl UISMEHEHUI CBeTa N OT
HabnwogaTens.

M3meHeHMe cBeTOBOro notoka MoXeT OblTb COOTHECEHO C ornbatrolient HanpsKeHus,
NnoKa3aHHOW Ha PUCYHKE HUXKeE.

HanpsokeHune (B)

400

=200 T T |
200

100 H

=100

=200

200 | 1 | En 1] (1]

| —L—" — = L — A i e S —1 F1l-— = _1 =1 3 L= =L __

=400

n] 0.1 0.z 0.z 0.4 0.4 0.6 0.7 0.z 04 1
Bpewmsi (c)

PucyHok 6.6: @nykmyauuu Hanps>KeHus.

dnukepbl n3mepsitoTcs B cooTBeTCcTBUM co cTtaHaaptom IEC 61000-4-15 “Usmeputenn
dnMkepoB — onucaHue paboTbl U KOHCTpykumn”. CTaHaapT onpenensdet yHKUuUO
npeobpasoBaHnsi, OCHOBaHHYIO Ha Lenoyke oTknmkos 230B / 60BT namna — rnas - Moa3r.
[aHHaa yHKUMA SABMSEeTCA OCHOBOW peanusauun umsmeputens JqrvkepoB W
npeacTaBfieHa Ha PUCYHKE HUXKe.
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KonnuectBo n3MeHeHU HanpsXXeHUA (MPSAMOYronbHbIX) B MUHYTY

PucyHok 6.7: Kpueasi pasHou cmeneHu (Pst=1) Onsi npsimMoy2051bHO20 U3MEeHEeHUS
Harps>KeHUs 8 HU3KOBOJIbMHOU cucmeme rnumatusi.

Pstpimin — pacyeT KpaTKOBpPeMeHHOW [03bl (nnkepa, OCHOBaHHOM Ha 1-MUHYTHOM
WMHTepBarne. 3HayeHne pacCcUmUTbIBAETCA Kak CKomMb3slee cpeaHee U UCcnosb3yeTcsa and
ObICTPOro Nony4YyeHnst pesynbTaTta ans KpaTkoBpemMeHHon Ao3bl pnivkepa (10 MUHyT).

Psppy — KpaTKOBpeMeHHasi Ao3a druvkepa, paccuuTbiBaemasi B cootBeTcTBun ¢ IEC
61000-4-15.

Pip — AnuTenbHasa gosa dnukepa, paccyntbiBaeMas no cneayoLlen dopmyre:

3
e p:1,2,3 (24)
N

6.1.11 HecummeTpua HanpsKEHUA U TOKa
Coomeemcmeue cmaHdapmy: |EC 61000-4-30 Krnacc A (Pasden 5.7.1)

HecummeTpus HanpsbkeHusi ceTu OLEeHMBaeTCs C MOMOLLbI MeToda CUMMETPUYHbIX
COCTaBnALMX. B OononHeHne K HanpspkeHWo npsMon nocnegosatensHocTn U’ B
YCINOBUSIX HECUMMETPUUN MOSIBASIIOTCS HanpsikeHne obpaTHow nocnegoBaTenbHocTn U
W HanpsbkeHMe  HyneBon  nocregoBaTenbHocTM  Ug.  [daHHble  BEnUYMHBI
paccuYnTbIBAOTCS, MCXOAS U3 CreayroLmMX YpaBHEHUIA:

G- zg(al +al,+a%d,)
oL (25)
UO=§(U1+U2+U3),
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u- :%(Ul +a’U, +aU,),

roe a:%+%j\/§:1e”2°°.

[na BblMMCNEHUA HecMMMeTpun npubop WUCNONb3yeT OCHOBHbIE COCTaBnsoLme
BXOAHbIX curHanos HanpskeHus (Ui, U,, Us), namepeHHble 3a nHTepsan spemeHn 10
nepuoaos.

KoadhdpnuneHT HecummeTpum HanpskeHun no obpaTHOW nocnefoBaTenibHOCTU U,
BblpaXXeHHbIN B MPOLIEHTaX, paccynTbiBaeTcs no popmyrne:

U (%) = 3_ <100 (26)

KoadhdULMEHT HEecUMMeTpUM HanpsbKeHwii  HyneBoit  nocnepoBaTternibHocTn  UC,

Bblpa)l(eHHbIVl B NMpoueHTax, pacCynTbiBaE€TCA Mo (bopmyne:
0

u®(%) = 3— x100 (27)

+

NMpumeyvanne: B  3-npoBogHbix  cuctemax  (3W)  KOMMOHEHTbI  HYyNeBOW
nocnegosatesibHOCTN Ug 1 |o MO onpeaenieHnto paBHO HyIo.

HecummeTpus Toka ceTu oLeHMBaeTCst TakUM e 06pasom.

6.1.12 Ocobble cobbITUA HaNpPsAXeHUA

Memodki uamepeHus nposarnos (Upiy), nepeHarnpsxeHut (Uswen), MUHUMYMa
(Urms(u/2)min) U Makcumyma (Urms(u/2)max) HaMPSXKEHUS.

Coomeemcmeue cmaHOapmy:. |EC 61000-4-30 Knacc A (Pa3den 5.4.1)

OcHoBHoOW 13mMepsieMo BENUYNHON AN cOBbITUI ABNAETCA Urms(1/2)-

Urms(2) — 3TO cpeaHeKBagpaTUyeckoe 3HaveHWe HarnpsKeHus, uamepeHHoe 3a 1
nepuoa, HauymHasi OT OCHOBHOIO HYfH, 1 OOHOBMSIEMOE KaXabl nonynepuoa.
AnutenbHocTb nepuoga AN Urmswz) 3@BUCUT OT 3HAYEHMSA 4YacTOTbl, KOTOpOe
onpegensieTcs 3a nocriegHee M3MepeHue 4acTtoTbl ¢ uHTepBanom 10 nepuonos.
3HayeHne Urms(1/2), MO ONpeaeneHunio, BKoYaeT B ceba rapMOHUKN, NHTEPrapMOHUKN,
HanNPs>KEHWUs1 CUTHANOB B 3NIEKTPOCETSX U T.4.

lpoesasibl HanpsiKeHUs1

Coomeemcmeue cmaHdapmy: |EC 61000-4-30 Knacc A (Pasden 5.4.2)

Mopor npoBana BblpaxaeTcsi B MNpoueHTax OT |HOMWHaNbHOrO HanpsKeHus),
ycTaHosrneHHoro B MeHilo HACTPOWMKWM COBbLITUW. Mopor nposana MoxeT 6biTb
YyCTaHOBIEH NoSib3oBaTeneMm, B 3aBMCUMOCTU OT crneundmyeckux TpebosaHmi. OueHka
npubopom cobbITUN 3aBUCUT OT TUMNA COEANHEHNS:

e B oaHoMasHbIX cMcTeMax nNpoBas HanpskeHUs HaYMHaEeTCs, Korga HanpsbkeHue
Urms(1/2) NAOAET HWKe nopora nposara, U 3akaH4yMBaeTCd, Koraa HarpsikeHue
Urms(1/2) PABHO 1N Bbillle nopora nposana nmoc 2% oT BXOAHOro HanpshKeHus
(BxoaHOE HanpskeHue  onpegensieTcs HanpskeHneMm B  cucteme
3ANEKTPOCHabXeHUss u KoapduumeHTom npeobpasoBaHns UNIMEPUTENBHOIO
npeobpasoBatens) (cMm. PucyHok 6.8).

e B TpexdasHbix cuctemax ans oueHkn cobbITMA MOryT ObiTb OQHOBPEMEHHO
NCronb30BaHbl IBE TEXHOIOMMN:

o Mnposan HayvMHaetcs, koraa HanpskeHne Urmsi2) H2 OOHOM unu Gonee
KaHanax nagaeT HwkKe nopora npoBana, W 3akaHyMBaeTcd, Korga
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HanpsbkeHne Ugrmsa/z) HA BCEX U3MEPSEMbIX KaHanax paBHO MW Bbllle
nopora nposana nmoc 2% OT BXOAHOrO HanpskeHus (BXxogHoe
HanpspKeHe onpenensieTcsl HanpsXKeHNEM B CUCTEME 3NEeKTPOCHabXeHMs
" KoahpuumeHTom npeobpasoBaHus N3MepUTESIbHOIo
npeobpasoBatens).

o MNpoBan Hanps>keHus HaunHaeTcs, Korga HanpskeHne Urmsiz) H8 OOHOM
KaHane nagaeT Hwxe nopora npoBana, W 3akaH4MBaeTCs, Korga
HanpsbkeHne Ugrmsz) HA TOM >Xe KaHane paBHO WNW Bbllle nopora
npoBana nnoc 2% OT BXOAHOrO HanpsbkeHus (BXOOHOE HanpsbkeHue
onpefenseTca  HanpsikeHMem B CUCTEME  OSNEeKTPOCHabXeHus U
KoadhpmumeHTom npeobpasoBaHnsa namepuTenbHoOro npeobpasosartens).

MNpoBan HanpsXXeHns XxapakrepusyeTcsa ABYMSA napameTpamMu: OCTaToMHOE HarnpsKeHue
Ubip ¥ ONUTENbHOCTL NpoBana:

e Upjp — OTO oOCTaTovyHOE HanpsbhkeHne, camoe Hu3koe 3HaydeHne Ugrmsw2),
n3mepeHHoe Ha nbom KaHane Bo Bpems nposana.

e Bpema Havana nposana — 3TO Bpems, Npu KOTOPOM ObINo 3apernctpupoBaHo
HanpsbkeHne kKaHana Ugrmsz), KOTOpPOE BbI3Bano Havano cobbiTus; Bpems
3aBeplUeHna nposana — 3TO Bpemsi, Npu KOTOPOM ObiNo 3aperncTpupoBaHo
HanpskeHne Ugrms2), Xapakrepusylollee 3aBeplueHue CcobbiTus, CornacHo
yCTaHOBJIEHHOMY MOpory.

e [InuTenbHOCTb MpoBana HanpshkeHWsa — 3TO pasHuua mexay BpemeHeM Havana
1 BpeMeHeM 3aBepLUeHns nposana.

Urms(1/2) [n] Urms(1/2) [n+1]
> 7

nonynepuoga
(10 mc npw 50 I'w)
OnutenbHOCTb
nepeHanpsXxeHnsa
U 1
_[nuTtenbHocTb
nposana
Mopor nepgHanpsxeHna S

» Uswell
U HOMUH. |.

Mopor npdeana

e e . LnutensbHocTH
i . TipepbiBaHna

Mopor npg¢pbisaHus Udip

Uint

v

PucyHok 6.8 OnpedeneHue cobbimull HanpsiXeHUs.

1763[3(9!1&![1[)51”((!!1(151

Coomeemcmeue cmaHOapmy: |EC 61000-4-30 Knacc A (Pasden 5.4.3)

[Mopor nepeHanpskeHUsi BblpaXkaeTCAa B MpPOuUEeHTax OT HOMMUHAaNbHOrO HarnpshKeHus,
yctaHoBneHHoro B MeHto HACTPOUWKWU COBbITUW. TNopor nepeHanpsikeHust MOXeT
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OblTb yCTaHOBIEH MNornb3oBaTeneM, B 3aBMCMMOCTU OT cheuuduryecknx TpeboBaHWiA.
OueHka npnbopom nepeHanpsikeHn 3aBUCUT OT TUNa COeAUHEHUS:

B ogHoMasHbIX cucTemMax nepeHanpsbkeHune HaudMHaeTCHd, Korga HanpshkeHue
Urms(/2) MpeBbILLIAeT nopora nepeHanpsikeHns, W 3akaH4yvBaeTcs, Korga
HanpsbkeHne Urms/2) PABHO UMW HWXKE nopora nepeHanpsXeHns MuHyc 2% ot
BXOOHOMO HanpsXeHust (BXO4HOE HarnpsbkeHue onpenensieTcsl HanpsbkeHnem B
cucteme anekTpocHabxeHus n KO3 PULMEHTOM npeobpasoBaHus
n3mepuTenbHoro npeobpasosartensd) (cM. PucyHok 6.8).

B TpexdasHbix cuctemax Ans OUeHKM coBblTun MOryT OblTb OLHOBPEMEHHO
NCNoNb30BaHbl ABE TEXHONOMN:

o [lepeHanpspkeHne HaunHaeTcs, Koraa HanpskeHne Urmsa/z) HA OOAHOM Unu
bonee kaHanax BO3pacTaeT Bbile MOpora nepeHanpskeHnsa, wu
3aKkaHumBaeTcd, Korga HanpskeHne Urmsiz) Ha BCeX M3MepsieMblX
KaHanax paBHO WM HWXKe nopora nepeHanpskeHnst MuHyc 2% oT
BXOOHOIO  HanpshkeHWss  (BXOQHOE  HarnpsbkeHue  onpejenseTcs
HanpshKeHMeM B CUCTEME 3rfeKTpocHabXeHnss n KO3 PULNEHTOM
npeobpa3oBaHns N3MepuUTeNbHOro npeobpasoBaTtens).

o [lepeHanpspkeHne HaumHaeTcs, korga HanpsbkeHne Ugrmsie) Ha O4HOM
KaHane Bo3pacTaeT Bbllle Mopora nepeHanpsikeHus, U 3akaH4nBaeTCs,
korga HanpshkeHue Ugrmsi/2) HA TOM Xe KaHane paBHO WM HWXe nopora
nepeHanps>keHnss MuHyc 2% OT BXOLHOro HanpsbkeHusi (BXogHoe
HanpsHKeHne onpenensieTcst HanpskeHNEM B CUCTEME 3NEKTPOCHabXeHMSA
n KoappuumeHTom npeobpasoBaHus N3MepPUTESIbHOro
npeobpasoBartens).

MepeHanpsikeHe xapakTepusyeTcs OBYMS NapaMeTpaMu: MakcMMmanbHas MarHuTyga
nepeHanpskeHns U AnNUTEeNbHOCTb NepeHanpPsXeHns:

Uswel, MakcMManbHasi MarHWTyga nepeHanpsikeHusl, — 3TO MakcumarbHoe
3HayeHne Urms(1/2), UBMEPEHHOE Ha NoOOM KaHarne B TeYeHne nepeHanpsixeHus.
Bpems Hauyana nepeHanpsikeHuss — 3TO BpeMsi, Npu KoTopoM Obino

3aperncTpupoBaHo HanpsbkeHne kaHana Ugrmsiz), KOTOpOe BbI3Bano Hayano
CoObITVSA; BPEMS 3aBEPLUEHUS MEepeHanpsPkeHuss — 3TO BPEMS, NMpU KOTOPOM
ObIno 3aperncTpupoBaHo HanpsikeHne Urmsi/2), XapakTepumaylollee 3aBepLueHne
CoObITKSA, COrNacHO YyCTaHOBIIEHHOMY MOPOTrYy.

[NUTenbHOCTb NMepeHanpshkeHnss — 3TO pasHMua Mexay BpeMeHeM Havana wu
BPEMEHEM 3aBEPLUEHNS NEePEHANPSHKEHMS.

ﬂpepbleaHue Haripsi>keHus

Coomeemcmeue cmaHOapmy: |EC 61000-4-30 Knacc A (Pasden 5.5)

MeTo4 m3MepeHUst NpepbiBaHUW HanpsbkeHUst — TakoW Xe, Kak ans npoBanoB U
nepeHanpsiKeHun.

Mopor npepbiBaHUs BblpaXxaeTcd B MpPOLEHTax OT HOMMWHAIbHOIO HanpsiKeHus,
ycTaHosrneHHoro B MeHio HACTPOWKN COBbITU. Mopor npepbiBaHns MOXeT BbiTb
yCTaHOBIEH NOSib30BaTeNeM, B 3aBMCUMOCTU OT crneundmyeckux TpebosaHmi. OueHka
NpubopoM NpepbIBaHU 3aBUCUT OT TUMNA COEANHEHNS:

B opHodasHbix cucTemax npepbiBaHWE HanNpsKeHUs HavuMHaeTcs, Korga
HanpsbkeHne Urms12) MAJAET HWXKe nopora npepbiBaHWs, U 3akaH4MBaeTcs,
korga HanpsbkeHne Urms(i/2) PABHO UK Bbille nopora npepbiBaHns nnoc 2% ot
BXOOHOIO HanpshXeHust (BXO4HOE HanpsbkeHue onpenensieTcss HanpskKeHnem B
cucteme aneKkTpocHabxeHus n KoadhpmumeHTom npeobpasoBaHus
n3mepuTenbHoro npeobpasosartensd) (cM. PucyHok 6.8).
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e B MHorogasHbIx cuctemax Ans OueHKU cobbiTMn MOryT OblTb OQHOBPEMEHHO
MCMONb30BaHbl JBE TEXHOMNOMNN:

o [lpepblBaHne HaunHaeTcs, koraa HanpshxkeHne Urmsii2) HA BCEX KaHanax
nagaeT HWXKe nopora npepbiBaHUsl, U 3aKkaH4YNBAETCH, KOorga HanpsbkeHue
Urms(1/2) HA NM0BOM OHOM KaHarne pasBHO UNK Bbille nopora npepbisaHus
nnoc 2% OT BXOAHOIro HanpsXXeHus (BXO4HOE HanpsXeHue onpegenseTca
Hanps>keHMEM B CUCTEME 3JNEKTPOCHaAbGXeHna u  KoadpruneHToM
npeobpasoBaHusa namepuTenbHOro npeobpasosarens).

o [lpepbiBaHne HanpsXeHUss HauuHaeTcs, Korda HanpspkeHne Urmsaz) Ha
OOHOM KaHane nagaeT HwkKe nopora npepbiBaHUs, U 3akaH4MBaeTCH,
koraa HanpsbkeHne Ugrmsa/z) HA TOM Xe KaHarne paBHO WNu Bbille nopora
npepbiBaHUA Noc 2% OT BXOAHOIO HarnpsbkeHnsa (BXOL4HOE HanpshkeHue
onpegensieTcss  HanpshkeHMeMm B CUCTEME  JNEKTPOCHabXeHna mu
KoadhpmumeHToMm npeobpasoBaHnsa namepuTenbHOro npeobpasosartens).

MpepblBaHWEe HaNpsPKEHUST XapakTepuayeTcsi ABYMSI MapamMeTpamMu: MUHUMarbHas
MarHuTyaa HanpsikKeHus NpepbiBaHUS U ANUTENbHOCTb!

e Ujnt, MUHMManNbHasa MarHUTyaa HanpsikeHusi npepbiBaHusl, — 3TO MUHMMAarbHOE
3HayeHne Urms(1/2), \BMEPEHHOE Ha NoOGOM KaHane Bo BpeMs NpepbIBaHMS.

e Bpemss Havana npepbiBaHMs — 3TO BpeMsi, Mpu  KOTOPOM  Obino
3aperncTpupoBaHo HanpsbkeHune kaHana Ugrmsiz), KOTOpOe BbI3Bano Hayano
cobbITUS; BPeEMsi 3aBepLUEHUsI NpepbiBaHUS — 3TO Bpemsl, Npu KOTopoM Obino
3aperncTpupoBaHo HanpsbkeHne Ugrmsiz), XapakTepusylollee 3aBepLueHne
cobbITUSA, COrnacHoO yCTaHOBIIEHHOMY MOpPOry.

e [INMTENbHOCTb MNpepbIBaHUSI HanpsiKeHUss — 3TO pasHuLa Mexay BpemMeHeM
Hayana u BpeMeHeM 3aBepLUEHMS MPepPbIBaHUS.

6.1.13 YcTaBKku

B uenom yctaBka moxeT ObiTb onpeaeneHa kak ocoboe cobbiTue ¢ NPon3BOSbHLIMA
napameTpamu. YCTaBkM onpegensawTca B Tabnuue yctaBok (cM. NyHKT O ansa
nony4YyeHnst nHpopmaumm o HacTporkax Tabnuubl yctaBok). OCHOBHON M3MEPUTENBHbIN
BPEMEHHOW MHTepBan Ans YCTaBOK HaNpsKeHusl, ToKa, akTUBHOW, PeakTUBHOW U
MOSIHON MOLLHOCTW, FAPMOHUK U HECUMMETPUM paBeH BpeMeHHOMY WHTepBany 10
nepvogoB.  YcTaBkM (OfIMKEPOB OLEHMBAKOTCA COrMacHoO anroputmy rvkepos
(Pstimin>1MuH, Pst > 10MuH, Plt > 10MuH).

Kaxxpaa yctaBka obnagaeT XxapakTepucTUKamu, OMUCAHHbIMU B HUXENPUBEAEHHOW
Tabnuue. YctaBka cpabaTbiBaeT, Korga 3HadyeHue, uamepeHHoe 3a 10 nepuogos, Ha
dase, oTmedeHHoM nog Pasa, nepecekaetr [MoporoBoe 3HayeHMe COracHoO
ycTaHoBrneHHoMy HanpaBneHuio cpabaTtbiBaHMA, MWHUMANbHO B  TEYeHue
ycTaHoBneHHON MUMHMManNbHON ANMUTENbHOCTHU.

Tabnuya 6.1: lNapamempel, onpedensuue ycmasKky

BenuunHa e HanpsaxeHue

o Tok

e UYacroTa

e AKTUBHas, peakTUBHas, NosiHas MOLIHOCTb
e [[ApPMOHVKM N NHTEPrapMOHUKMN

e HecummeTpus

o  ®nnkepbl
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e YnpaBnswLwime curHanbsl cetu
da3za L1,L2,L3,L12,L23,L31, All, Tot
HanpaBneHue <-Cnapa, > - Poct
cpabaTtbiBaHUA
NMoporosoe [BHaueHue]
3HayYeHue
MuHumanbHas 200mc ... 10MuH
ANUTENbHOCTb

Kaxpas (*)I/IKCI/IpOBaHHaFI yCTaBKa ONnncbiBaeTCA crneayrwnmMmn napamMmeTpamm:

Tabnuya 6.2: XapakmepucmuKu ycmasku

Odarta [aTa, korga Bo3HuKNa BblbpaHHasa ycTaBka.

Havano Bpems Havana ycTtaBku — BpeMs, Korga nepBoe 3HayeHue
nepecekno nopor.

dasa dasa, Ha KOTOPOUW BO3HUKIIA yCTaBKa.

YpoBeHb MuHMManbLHOe NN MakcMMarnbHOe 3Ha4YeHne YCTaBKMy.

OnutenbHOCTb MpooomKNTENbHOCTL YCTaBKW.

6.1.14 O6BbeavnHeHue aaHHbIX npn OCHOBHOW PEMTMCTPALIUA
Coomeemcmeue cmaHOapmy:. |EC 61000-4-30 Knacc S (Pa3desn 4.5.3)

BpemeHHon nepuog obbeanHenuna (IP) BO Bpemsi pernctpaumm onpegensieTcs
napameTtpom |HTepBan: x MuH B MeHio PETUICTPATOPA.

HoBbIM nepuoa perncrpaumMm HaydvMHaeTCcsa Mocrfe Toro, Kak ucTekaeT npeabiayLimm
WHTepBars, B MOMEHT Hayana HOBOro uHtepsana BpemeHn 10 nepuonos. [JaHHble ans
BpeMeHHOro nHtepsana IP obbeguHsaoTca ana nHtepsanos BpemeHn 10 nepuogos,
Kak nokasaHo Ha pucyHke Hwke. OO0beaMHEHHbIN MHTepBan OTMeYeH abCOMNTHbIM
BpeMEHEM B MOMEHT 3aBepLUeHUst MHTepBana. BpemeHHasi MmeTka npegcrasnsieT cobon
Bpems 3aBeplueHus uHTepBana. [lpy 9TOM BO Bpems perucTpaumm He BO3HUKaoT
NPOMEXYTKN UMW NEPEKPLITUA, KaK MOKa3aHO Ha PUCYHKE HUXKeE.
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Yacbl peanbHOro
BpemeHun

KOHeLL NnHTEepBana

[ | WHTepsan (x + 1) %
-
% WHTepsan (x) (] A A A

L]

[

!

i J k ) ! 1 5 g

] |

|
[ (]
10 nepuopos 10 nepuonos 10 nepuoaos :

L

LI

10 nepuogos 10 nepuogos 10 nepnogos

PucyHok 6.9: CuHxpoHu3ayusi U ob6beduHeHuUe uHmepearsnos 10 nepuodos.

Ans kaxgoro nepuoda oO0beavHeHust Npubop  BbIMUCNSET cpedHee 3HayeHue
n3mepsieMoro napameTpa. B 3aBucMmMocTM OT napameTpa, 3TO MOXeT OblTb
cpeaHeKBagpaTMYeckoe 3HayeHue unu cpegHee apudMeTMdeckoe. YpaBHeHUst Ons
060oux cpeaHnNX NpuBeaeEHbI HUXKE.

1y, (28)
CK3: As = WZA" :
j=L

roe:

Arvs — CpegHee 3HayeHue napameTpa BO BpeMsi JaHHOro

WHTepBana o6beanHeHs;

A — 3HayeHue, nony4vyeHHoe 3a nHTepsan 10 nepnoaos;

N — KOonn4ecTBO N3MepeHun ¢ nHtepsanom 10 nepnogos 3a nepuos
obbeanHeHus.

N 29
CpegHee apumeTmyeckoe: Ay = iz A (29)

roe:

Aavg — CpeHee 3HavYeHne napameTpa BO BpeMs JaHHOro HTepsarna

obbeanHeHus:;

A — 3Ha4eHue, nonyyeHHoe 3a nHTepsan 10 nepnoaos;

N — KonuyecTBo n3mepeHun ¢ nuTepsanom 10 nepnogos 3a nepuos,
obbeanHeHus.

B HuxxenpuBeaeHHoM Tabnuue ykasaHbl MeToAbl YyCpeaHEHUS AN Kaxxaoro napameTpa:

Tabnuya 6.3: MemoOdb! ycpeOHeHuUs OaHHbIX

Mpynna MapameTp MeToa ycpeaHeHus
HanpskeHue Urms CK3

THDy CK3

Ut CpenHee apugmeTmyeckoe
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Tok IrRms CK3
THD, CK3
I ¢t CpeaHee apudgpmeTnyeckoe
YactoTa f CpeaHee apudgpmeTnyeckoe
MowHOoCTb P CpenHee apugpmeTmnyeckoe
Q CpenHee apugmeTmyeckoe
S CpeaHee apudpmeTnyeckoe
PF CpenHee apugmeTmyeckoe
DPF (cos o) CpeaHee apudpmeTnyeckoe
Hecummetpusa |U" CK3
U CK3
u° CK3
u- CK3
uo CK3
I CK3
I CK3
° CK3
i- CK3
i0 CK3
FapMOHMKK Uh1+50 CK3
Ihqs50 CK3
VIHTEeprapmMoHUKM Ilf:j;so gEg
Ynp. curHansi Usig CK3

MapameTp, KOTOpbIV ByaeT 3anucbiBaTbCs BO BpeMS npolecca perncrtpauuun, 3aBsucut
ot |CoeanHeHns n kaHana ‘CI/IHXpOHI/ISaLI,I/IVI, Kak nokasaHo B Tabnuuya 5.7. [Ana kaxaoro
napamMmeTpa BO BpeMsi BPEMEHHOIO MHTepBasia 3anucbiBaloTCs cnefyowme 3HadeHns:

e MMHMMAInbHOE,

e cpegHee,

e MakcumarbHoOe,

e aKTMBHOE cpefHee.

Mpumeyanune: [Mpu pernctpaumm no craHgapty EN 50160 coxpaHsTCs TONbKO
cpegHue 3HadeHus. YTobbl BbINONHUTL pernctpauuio no EN50160 ¢ coxpaHeHuem
MUWHUMarbHbIX N1 MakCUMarbHbIX 3HAYEHUN, UCNOSb3yMTE OCHOBHOW TUM perncrpauumu,
a 3atem, ¢ nomowpbto MO Powerview Bep. 2.0, npeobpasynTte 3annucb B 3anucb Tuna
EN 50160.

AKmueHoe cpedHee 3Ha4YeHne paccyMTbIBAETCS MO TaKOMY e NPUHUMNY Kak cpeaHee
3HayeHue (CpepHee apudmetmyeckoe mnu CK3), HO BO BHMMaHME MpPUHMMAKOTCA
TONbKO M3MEPEHUS C HABOPOM «aKTUBHbLIX» MPU3HAKOB:

19, (30)
AktneHoe CK3: Acvsact = MZ AZ; M <N
=1

roe:
ARMsact — CPEAHEE 3HAYEHNE NapameTpa BO BPEMSI aKTUBHOW YacTu AaHHOIO MHTepBana
obbeanHeHus:;
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A — 3HaveHue, nony4vyeHHoe 3a uHTepsan 10 nepnogoB, OTMEYEHHOE KaK «aKTUBHOEY;
M — konnyecTBO U3MepeHuin ¢ nHTepsanomMm 10 NnepnoaoB C aKTUBHBIMU 3HAYEHUSIMU.

AKTUBHOE cpeaHee apudMeTU4eCcKoe: (31)

ARMSact =

roe:
Aavgact — CpeaHee 3HayeHve napameTpa BO BpeMs akTUBHOW 4acTu JaHHOro uHTepsana
obbeanHeHus;

A — 3HayeHue, nony4vyeHHoe 3a uHTepsan 10 nepnogoB, OTMEYEHHOE KaK «aKTUBHOEY;

M — konuyecTBO U3MepeHuin ¢ nHTepsanomMm 10 NnepnoaoB C aKTUBHBbIMU 3HAYEHUSIMM.

AKTMBHbIE NPU3HAKN N1 KOHKPETHOro NapameTpa yCTaHaBNMBAKOTCSH, ECIN:
e ®dasHoe / nuHenHoe CK3 6Gonblie, YeM HWKHUIA Npegen guanasoHa U3MepeHus

(bonee nogpobHasi uHOpMaUMA — B TEXHUYECKUX XapaKTepuCTUKax):
OENCTBYIOLNE 3HAYEHUA HanpspKeHUst U Toka, rapmMoHukn n THD, dnukepbl
HaNpsHKeHWs.

e Twvn Harpyskn coBnagaeTt ¢ 2- unu 4-kBagpaHTHon 30Hon (bornee nogpobHas
UHpopmauua — B pasgene Peasucmpauyus MowHOCMU U 3Hepauu): akTUBHas,
peakTMBHaa W NOfiHas MOLWHOCTb, KOI(PPPUUMEHT MOLLHOCTU U KO3IPMOUUMEHT
cosura has.

MapameTpbl 4YacTOTbl U1 HECUMMETPUN MPU perncTpaumm Bcerga paccMaTpmBaroTcs Kak
aKTUBHbIE 3HAYEHMS.

B HwxenpuBeaeHHon Tabnuue ykasaHO KONMUYECTBO CUMHANOB AON1S KaXKO4OW rpynnbl
napameTtpos npu PETMICTPALUUN.

Tabnuua 6.4: CymmapHOe Konu4yecmeo peaucmpupyemMbix 8e/UYUH

1w 3W 4W
UL 13 mapameTpoB 20 mapameTpoB 35 mapameTpoB
Y 52 3HaueHwus 3a uHTepBan | 80 3nauenuii 3a untepBan | 140 3HavyeHui 3a UHTEpBaI
MomnocTh 1 | 16 mapamerpos 12 mapameTpoB 60 mapameTpoB
JHEpPrus 64 3HaueHus 3a uHTepBas | 48 3HaueHuil 3a unTepBan | 240 3HayeHUH 3a MHTEpBAI
3 mapamerpa 9 mapameTpoB 9 mapameTtpoB
Pmxep 12 3nayennii 3a uHTEepBan |36 3HaUEHMI 3a HHTEepBal |36 3HAYCHMI 3a UHTEPBAJ
Hecumverpus B 2 napameTpa 4 napameTpa
8 3HavyeHni 3a nHTEpBaN | 16 3HAUCHMII 3a MHTEPBAJ
202 napamerpa 303 napamerpa 416 napameTpoB
I'apmonuxu | 800 3Hauenwmii 3a naTepBan | 1212 3HavyeHunit 3a 1628 3nayennii 3a
UHTEpBaJl MHTEpBaJl
202 mapameTpa 303 mapameTtpa 416 napameTpoB
I};I;:;p TaPMO™ 1 800 snauennit 3a uHTepBan | 1212 3navyeHuii 3a 1628 3HaueHwmii 3a
WHTEpBAI MHTEpBAI
CymmMma 235 347 524
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Pezaucmpauyusi MOwHOCMU U 3HEep2uu

AKTMBHas  MOLLHOCTb nogpasgensetcsd Ha [ABe 4acTu:  UMMNOpPTUPOBaHHas
(nonoxutenbHaa - ABuraternb) W 3KCNOPTUPOBaHHasA (oTpuuartenbHas - reHeparop).
PeaktMBHas MOLLUHOCTb WU KO3MPPULUMEHT MOLLHOCTU MNOAPA3LENATCA Ha YeTbipe
YacTu: NO3UTUBHaA WHOYKTMBHAA (+i), MO3UTUBHAsA €MKOCTHas (+C), oTpuuaTtenbHas
WHOYKTUBHAs (-i) n oTpuuaTenbHasa eMKocTHas (-c).

Hnarpamma gsuratens — reHepatop U MHAYKTUBHaA — eMKOCTHast pasa — NonspHoOCTb:
nokasaHa Ha pUCYHKe HNXe:

+ a0
P =0 N
P =P, A P_ =Py
Q=0 o =0
Q=0 QL _ X
QcJr =0 QI +_
a =
S]‘Ci+ _ r(l?’: PEXXWUM FrEHEPATOPA | PEXXUM OBUFATENA Qc =0
: Pf* = Pf
Pfi = Nna : )
Pf* = na T™™TnN TN Pf; = na
pr' = Pf, EwmkocTHOI reHepaTop WHayktusHas Harpyska Pfe = na
ePpos = 0 Plc =na
ePneg = P, * t ePpos = Py * t
eQpos = Q, *t ePneg = 0 .
eQneg =0 eQpos = Qy *t
eQneg=0
180’: = ol
P*=0 P™= Py
P =P, g. =0
Q= Qf' _
Qi_ = QX ! +_
Q. = PEXAM rEHEPATOPA PEXXUM OBUIATENA QC_ : (()DX
Q- =0 .~
Pf* = na T™n T™n Pt =na
Pf = Pf, VHOYKTMBHBIN reHepaTop EmkocTHas Harpyska P +=_na
Pf." = na ;l:c = Pfy
Pf. = na c = nil .
ePpos =0 ePpos =Py *t
ePneg = Py * t ePneg =0
eQpos = 0 eQpos =0
p ~ .t Y eQneg = Q. * t
eQneg = Qy 270"

PucyHok 5.10: Juaepamma 0guzamersib — 2eHepamop U UHOYKmMugHasi — eMKOCmHasi
¢ga3sa — rnonsipHoOCMeb.

6.1.15 CHuMOK popMbl curHana

B npouecce namepenus PowerQ4 Plus nossonseT caenatb CHUMOK dOpMbl cUrHana.
[aHHaa yHKUMA 0COBEHHO BaXKHa AS11 COXPAHEHUST XapaKTEPUCTUK NpU NPOABIEHUN
OTKITOHEHUN B ceTU. CHMMOK CUrHama CoxpaHsieT BCe XapaKTEPUCTUKN CETU U BbIGOPKM
10 nepmogoB. CoxpaHeHHble faHHble no3xe MoryT ObiTb npocmoTpeHbl B CIMCKE
MAMATU (cm. pasgen 1.10) nnm ¢ nomowsto MO PowerView Bep.2.0.
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6.1.16 3anucb popMbl cUrHana

3anucb OpMbl CuUrHama COCTOUT M3 KOHMrypmpyemoro 4dmcrnia nocrnenoBaTtenbHbIX
CHUMKOB curHana. Peructpaumsa ¢opmbl curHana HavvHaeTcss npu cpabaTbiBaHWM
npenycTaHOBMEHHOro 3anycka. bydgep namaTtn pasgeneH Ha Bydep npeaBapuTenbHOro
3anycka u noctoydep (none 3anycka). Oba 6ydepa cogepaT CHUMKM curHana,
BbIMOJSTHEHHbIE A0 M nocne cpabaTbiBaHMA 3anycka. B kayecTBe MCTOYHMKOB 3anycka
MOryT 6bITb NCMOMb30BaAHBI:

e 3anyck Bpy4HYlO — MONb30BATENb BPY4YHYK 3anyckaeT perncrpauuio opmbl
curHana;

e CoObITNA HanpskeHna — Npubop HavMHaeT perucTpaumio opMbl CUrHana npu
BO3HMKHOBEHMM 0COBOro CobbITUSA HanpPsXXeHUs;

e YcTaBku — Nnpnbop HauMHaeT perncrpaumio dopmMbl curHana npu cpabatbiBaHWM
YyCTaBKM M3 Crucka ycTaBoK;

e CobbITA HanpsbkeHnst U ycTaBkM — Npubop HayMHaeT perncrtpaumio opmbl
curHana wnm npuv BO3HUKHOBEHWW OCOBOro COOLITUA HanPsKeHUs, UNn npu
cpabaTbiBaHUN YCTaBKW.

Monb3oBaTenb MOXET BbINOMHATE OAMHOYHYKD WKW HENPEepPbIBHYKD perncTpauuio
dopmbl curHana. [lpy HenpepbiBHOW peructpauun npubop PowerQ4 Plus
aBTOMATUYECKM HaAYHET CreayrLy perucTpaumio  ¢opmMbl curHana cpasy no
OKOHYaHMM npeabiaylien. OTo 03HAYaeT, YTo cneayrlas permctpauunsa dbyaet Hayarta
TONbKO MOCfe TOro, Kak AaHHble NepBOW 3anucu MOSIHOCTbID COXPAHATCA B NaMATU
npubopa.

MpumeyvaHue: CoxpaHeHMe [aHHbIX B NamMsaTb npubopa npuBOAUT K BPEMEHU
3a0EepXKKM MexXay HenpepbiBHbIMKW 3anucamu OopMbl curHana. Bpemsa 3agepxku
NpoNoOpUMOHaNbHO NPOAOIHKUTENBHOCTM 3anucyM M KONUYEeCTBY BblOpaHHbIX CUrHanoB
ANs perncTpaumm, n obbIMHO COCTaBMAET HECKOSBbKO CEKYHA,.

6.1.17 Perncrpatop nepexoaHbIX NpoLeccoB

®YHKUMSA 3anMcK NepexoHbIX NPOLECCOB CXOAHA C perncTpaTtopom hopmbl CUrHamMoB:
COXpaHsIeTCsl YCTaHOBMEHHbIN Habop BbIGOPOK MpedBapUTENbHOrO 3amnycka M nocre
3anycka ¢ YactoToun auckpeTtmnsauum B 10 pas BbilLe.

PernctpaTtop vcnonb3yeT 3anyck no ornbatowein. 3anyck nponucxoauT, ecnvm pasHoCTb
Mexay ABYMSi nocrnefoBaTefbHbIMW NepuoaaMy CUrHanoB BXOAHOMO HamnpshKeHUs
NpeBOCXOAMT 3aAaHHbIN npegen.

PernctpaTtop nepexofHbix NPOLIECCOB COXpaHSeT 0AHY BbIOOPKY CUrHamna ceTu.

\/

PucyHok 6.11: OnpedeneHue 3arnycka rnepexodHbIX Mpoueccos.

ﬂpumeanMe: COXpaHeHI/Ie OaHHbIX B MaMATb npm6opa npmBoaANT K BpeMeHU
3aEePXKN MeXay HenpepbiBHbIMU 3anncAaMn NepexXxoaHbIiX NpoLEeCCOB. BpeMFI 3aEepPXKn



134

nponopunoHanbHO NPOAOITKXUTENIBHOCTU 3anncu U KONn4ecTtBy Bbl6paHHbIX curHarnos
ana perncrpauunu, n 0ObI4YHO cOCTaBNsSAeT HECKOSbKO CeKyHA.

6.1.18 [lyckoBble TOKMU

Pernctpauus nyckoBoro Toka npegHasHadeHa Ang aHanusa nynbcaumi HanpsKeHns m
TOKa, KOTOpble BO3HUKAKT MPWU BKMAYEHUW ABUraTens wnm gpyroro notpebdurens
6onbLwon MowHoCcTU. [Anga Toka namepsetca 3HavyeHune ly,rms (CK3 Toka 3a nonynepwuog,
obHoBNsieMoe Kaxabl Monynepuod), B TO BpeMs Kak ONs HanpsKeHnsa uamepsieTcs
3HayeHne Ugrmsaz) (CK3 HanpspkeHns 3a oauH nepwiod, obHoBnsiemMoe  Kaxabln
nonynepuon) Ansa Kaxaoro nHtepsana. Ecnn nonb3osatens B meHto PETNCT-P MYCK.
TOKA yctaHoBuT nHTepsan 10 Mc, TO n3aMepeHHble 3Ha4YeHNa anga nonynepuoaa Takke
OyayT coxpaHeHbl B 3anucu. Ecnn nonb3oBatenb ycTaHOBUT Oonblumi nHTepsan (20
mc, 100 mc nnmn 200 mc), To npmnbop ycpegHut 2, 10 unu 20 namepeHnin n ncnonbsyet
X Ans ganbHenwmnx OencTBumn (3anyck, perncrpaums). Permctpaumsa nyckoBOro Toka
HayMHaeTcs, Korga NPOUCXOAUT NpeaBapuUTeNbHO HACTPOEHHbIN 3anyck.

Namepsaembln curHan [MyckoBon TOK, pnyKTyaumns unm
ap. cobbiTne

NN A
VYUV

4

Pernctpatop nyckoBoro Toka
1".Rms nm
U”2Rms(1/2)

A
Uwunn |

A
Uwunnm |

PucyHok 6.102: [Nyckosol mok (popma cueHana u CK3).

bydep namatn pasgeneH Ha Oydep npeaBapuUTENbHOrO 3anycka (M3MepeHHble
3HaA4YeHus OO0 TOYKM 3anycka) M noctoydep (M3MEPEHHblE 3HAYEHUS MNOCMEe TOYKM
3anycka).
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CpabaTtbiBaHue

DpoHT: cnag
A

DpOHT: pocT
A

>
| t
Bxoa: 11, 12,13, IN
U1, U2, U3, UN - kaHanbl 3anycka

YpoBeHb: npeayctaHoBneHHoe VICKB
®poHT: poct/cnaa/ oba

Mpenbydep n noctdydep

A
O6wumn bydep
Mpenbyde MocTtbydbep

>
>

Hauano pervctpauum KoHeL perucTtpaumm

Touka 3anycka

Mpendydep: ot 0 oo (obwwmn Gydep — 1)
Mpenbydep paccmaTpuBaeTcs kak HeraTMBHOE BpeMsi

PucyHok 6.113: 3arnyck rnyckoeoao moka.

lMonb3oBaTenb MOXET BbINOMHATE OAMHOYHYKD WKW HENPEepbIBHYK perncrpauuio
nyckosoro Toka. [lpu HenpepbiBHOW pernctpaumm npubop PowerQ4 Plus
aBTOMATUYECKM HAYHET CrieayoLLyI0 permcTpaLmio NyCKOBOro Toka cpasy no OKOHYaHWUu
npegblaywen. [1se nepsble nocregoBaTesibHble 3anvcu MycKOBOro TOKa MOryT ObiTb
BbINOSTHEHbI 6€3 BpeMeHU 3afepXKu Mexay HUMU. TpeTbsa 3anucb MYCKOBOro ToKa
MOXeT BbITb HayaTa TOMbKO Mocrfe Toro, kak nepsas OyaeT MorHOCTbIO COXpaHeHa B
namaTn npubopa. Bpems 3agepxku nponopumMoHanbHO NPOLOIKUTENBHOCTM 3anucu u
KONMyecTBY BbIOpPaHHbLIX CUrHanoB Ansa perucrpaumm, n 0bbIYHO COCTaBMSIET HECKOMBbKO
CEKyHA.

NMpumevaHune: VHTepBan w npegen 3anycka 3aBucAT Jgpyr oT gpyra. Ecnu
nonb3oBaTenb ycTaHoBWUT MHTepBan: 10mMd, To npubop cpaboTaeT, ecnu B TeyeHue
nonynepuoaa 3HaueHne nepeceyeT nopor. Ecnu nonb3osaTtens ycTaHoBuT WHTepBan]
, TO, MO KpanHen mepe, 20 nocnegoBaTelnbHbIX U3MEPEHUA 3a nosynepuos,
OOJIMKHBI Mepeceyb Nopor 3anycka ansa cpabaTbiBaHUS.

6.2 O630p ctaHpapTa EN 50160

Cranpapt EN 50160 onpegensiet, onucbiBaeT M KnaccuuumpyeT OCHOBHbIE
XapaKTEePUCTMKN HaNpPsKeHWss B TOYKaxX MOAKMYEeHUs noTpedbutenen oOLecTBEeHHbIX
pacnpefenuTenbHblX CeTeN HU3KOTO0 M CPefHEero HarnpsbkeHus npu  HopMasibHbIX
ycnoBusix paboTel. B cTtaHgapte npvBeaeHbl npefernbl Unn 3Ha4YeHUsa XapakTepucTuK
HaNpshKeHWs1, KOTOpble OXMaalTca BO BCen OOLLECTBEHHON pacnpeaenuTenibHON CeTw,
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N He OMUCbIBAKTCA CTaHOapTHble CUTyauunm, C KOTOpbIMM OObIYHO CTankmBarTCA
oTAernbHble NOSb30BaTESNIN CETU.
O630p npeaenbHbIX 3Ha4YeHnn cornacHo EN 50160 npeacTtaeneH B Tabnuue Huxe.

Tabnuua 6.5: O63op cmaHdapma EN 50160

XapakTtepucTtuka Hdonyctumble Mepvoa Mepuopn Hdonyctumoe
HanpsXeHus ceTn npeaen.l MHTerpu- HabnioaeHusi | npoueHTHOe
poBaHus cogepxaHue
YacrtoTa cetun 495 ...505 Ty 10 cek 1 Hepensa 99,5 %
47.0...52.0Ty 100 %
OTKNOHEHNs HaNpSXXeHWs 230B +10% 10 muH 1 Hependa 95 %
oeTh: Unom 230B | +10 % 100 %
-15 %
dnukep PIt Plt<1 2 yaca 1 Hepensa 95 %
lMpoBanbl HanNpsXXeHus Ot 10 go 1000 pa3z | 10 mc 1rog 100 %
(£ 1 MuH) (MeHee 85% oT Unom)
KpaTkue npepbiBaHns 10 ... 100 pas3 10 mc 1ron 100 %
(< 3 MuH) (MmeHee 1% oT Unom)
CnyyaiHble gnuTenbHble 10 ... 50 pas 10 mc 1ron 100 %
npepbiBaHms (> 3 MUH) (meHee 1% oT Uyom)
HecummeTpusa HanpsikeHus 0...2%, 10 muH 1 Hependa 95 %
u- mHoraa 3%
CyMmmapHbIn kKoadhpnumneHT 8% 10 muH 1 HepenAa 95 %
rapMOHNYECKNX
coctasnsaowmx, THDy
"apMOHMKM HanpsHKeHWs, Cwm. Tabnuua 6.6 10 MyH 1 Hependa 95 %
Uh,
Ynpaenstowme curHansi Cwm. pucyHok 5.15 2 cek 1 neHb 99%
cetn

6.2.1 YacToTa cetu

HomuHanbHast 4yactoTa HanpsbkeHuss ceTu gofmkHa 6bitb 50 Iu, ana cuctem c
CUHXPOHHbLIM MOAKMIYEHNEM K COMpsXKeHHon cucteme. [pu HopMarnbHbIX YCAOBUSIX
paboTbl cpegHee 3Ha4YeHMe OCHOBHOWM YacTOThbl, M3mepeHHoe 3a 10 cek, OOMKHO ObiTb
BHYTpUW AnanasoHa:

50Tu+1% (49,514 ... 50,5 I'y) B TeueHme 99,5 % roaa;

50Tu+4%/-6% (1.e.47 'y ... 52 'y) B TeyeHune 100 % ropga.

6.2.2 OTKNOHEHUA HaNpPsHXXeHUA ceTu

Mpy HopManbHbIX yCnoBuaxX paboTbl, BO BPEMS KaXXaoro nepnoga B teyeHme 1 Hegenum
95 % Bcex 10-MUHYTHbBIX CpefHMX 3Ha4YeHNn Urms HANPSXKEHNSA CETU OOIMKHO ObiTh
BHYTpK ananasoHa Unom = 10 %, 1 BCe 3Ha4YeHNa Urms HANPSXKEHUS CeTU O0STKHbI BbITb
BHYTpu amanasoHa Unom + 10 % / - 15 %.

6.2.3 MNMpoBanbl HanpsXxeHNs (MHANKAaTUBHbIE 3Ha4YeHUs)

Mpw HopMarnbHbIX YCNOBUAX paboTbl OXnaaeMoe KOnM4YecTBO NPOBarioB HaMNpsKeHUs B
rog MOXeT OblTb OT HECKONbKMX [OECATKOB A0 ThbiCAYWU. BOmMbLUMHCTBO npoBanos
HanpsbKeHUst UMET ANIMTENbHOCTb MeHee 1 CeKyHAbl 1 OCTaTOMHOE HanpsikeHue Bbille
40 %. OgHako MHOrda MOryT BO3HMKAaTb NpoBaribl HanpsKeHus ¢ 6onbLuein rmyGuHoNn u
ANUTENBbHOCTBIO. B HekoTopbIX MecTax npoBanbl HaMpsiKeHUss C OCTaTOYHbIM
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HanpsbkeHnem oT 85 % [o 90 % oT Uyom NOABASAKOTCA OYEHb 4acTo B pesynbTaTe
BKJTHOYEHNA Harpy3oK B CeTb NOMb30BaTENbCKON ANIEKTPOYCTAaHOBKM.

6.2.4 KpaTkmne npepbiBaHUS HanpsiXKeHUs ceTu

Mpw HopMarbHbIX YCroBUSIX paboTbl B TEYEHME rofa MOXET BO3HMKATb OT HECKOSbKUX
AECATKOB [0 HECKONbKMX COTEH KpaTKMX MpepbiBaHUA  HanpsiKeHust CeTu.
AnutenbHocTb npumepHo 70 % KpaTKUX NpepbiBaHWIA COCTaBNSIeT MeHee OfHOW
CeKyHAbl.

6.2.5 AnutenbHble NpepbiBaHNUSA HaNPsXXeHUs1 ceTn

Mpn HOpManbHbIX YCroOBUAX paboTbl B Te4yeHMe roga 4YactoTa BO3HUMKHOBEHUS
CNyYanHbIX ONUTENbHbIX NpepbiBaHnin (bonee 3 MUHYT) MOXeT cocTaBnATb meHee 10
unu go 50, B 3aBUCMMOCTM OT MecCTa 3KCnnyaTaumn.

6.2.6 HecummMmeTpua HanpsXKeHUs ceTu

Mpu HopmanbHbIX ycnoBuax paboTbl, BO BpeMs KaXaoro nepuoga B tedeHve 1 Hegenu,
95 % Bcex 10-MuHyTHbIX cpedHnx CK3 3HaveHui HanpsikeHus (OCHOBHOW 4acToTbl)
obpaTHon nocnegoBaTeNbHOCTM CETU AOMKHO ObiTb B AnMana3oHe ot 0 % ao 2 % ot
HanpshxeHusi (OCHOBHOW YacTOThbl) MPSIMOW nocnefoBaTenbHOCTU. B HEeKOTOpbIX MecTax,
roe B OonblIMHCTBE  MNPUCYTCTBYIOT  ofHoMasHble wunu  aAByxdasHble ceTu
Nnonb30BaTeSIbCKON SMEKTPOYCTAHOBKM, Ha TpexdasHbIX NUTAaKLWMX TepMUHanax Moxet
BO3HUKaTb HecummeTpua 0o 3 %.

6.2.7 NapmoHukn u THD HanpskeHUs

Mpyn HOopManbHbIX ycnoBuax paboTbl, BO BPeEMSA KaXgoro nepvoga AnuUTeNnbHOCTbIo 1
Hepens, 95 % Bcex 10-MUHYTHbIX CpegHUX 3HAYEHUA KaXOoW rapMOHUKM HanpsXXeHUs
AOJTDKHO BbITb MEeHee UM paBHO 3HAYEHUIO, NpUBeLEHHOMY B Tabnuue Huxe.

Kpome Toro, 3HauyeHuss THDy HanpskeHust ceTn (BKnwo4das Bce rapmoHukum o 40-n)
AOMKHbI ObITb MeHee unn pasHbl 8 %.

Tabrnuya 6.6: 3HayeHUsi omOesibHbIX 2apMOHUK Harpsi»XeHusi cemu

HeyeTHble rapMOHUKMN YeTHble rapMOHUKMK

He kpaTHble 3 KpatHble 3

Mopsigok  OTHOC. Mopspok OTHOC. Mopsigpok  OTHOC.
Hanpsi>keHue Hanpsi>keHue HanpsikeHue
(UNom) (UNom) (UNom)

5 6,0 % 3 5,0 % 2 2,0%

7 5,0 % 9 15% 4 1,0 %

11 3,5% 15 0,5% 6..24 0,5 %

13 3,0% 21 0,5%

17 2,0%

19 15%

23 15%

25 15%

6.2.8 UHTeprapMoOHMKN HanpsKeHUs

YpoBeHb UHTEPrapMOHKK pacTeT bnarogaps passuTtuio npeobpasoBaTtenen 4actoTbl U
ApYrMx nogobHbIX KOHTPOSbHbIX YCTPOUCTB. B HEKOTOPbLIX Cryvasix UHTEPrapMOHUKK,
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Aaxe HU3KOro YPOBHSA, MPUBOAAT K BO3HUMKHOBEHUIO dnukepoB (cMm. 6.1.10), wnu
BbI3bIBAIOT MOMEXMN B CUCTEMAX KOHTPOMS Nynbcauni.

6.2.9 YnpaBnsiowgue curHanbl CETeBOro HarnpsxeHus

B HekoTOpbIX CTpaHax oOOLWECTBEHHbIE pacnpegenuTenbHble ceTu MoryT ObiTb
ncnonb3oBaHbl AN nepegavn curHanoB. B TeyeHne Gonee yem 99% pgHa cpegHee
3Ha4YeHe ynpaBnSALMX CUrHaNOB HanpsbkeHus 3a 3 ceKk OJOMKHO ObiTb MeHee unu
pPaBHO 3HAYEHUAM, NMPUBEAEHHBIM HA PUCYHKE HUXE.

% I
N EN50160 -+
) N,
9 \ ——-IEC
c 5 4]
% \
g \ \\\
I \
& \ AN
15 \ \\
AN
N
01 1 3 10 1BO
0.1

frequency (kHz)

PucyHok 6.2: lNpedenbl yrnpasnisouux cugHano8 Hanps»keHuUs cemu 8 coomeemcmauu
¢ EN 50160.

6.2.10 ®Pnukepbl

Mpn HOpMarnbHbIX YCNoBuaX paboTkbl, BO BpeMs ntoboro nepuoga B tedeHvne 1 Hegenwm,
AnvTtenbHas aosa givkepa, BbldBaHHas KonebaHnem HanpshkeHus, JoImkHa ObiTb P <
1 B TedeHune 95 % BpemeHu.

6.2.11 Hactponka peructpartopa PowerQ4 Plus ana aHanusa no EN
50160

Mpudop PowerQ4 Plus cnocobeH NnpoBoAnTb aHanu3 BCeX NnapameTpoB, ONUCaHHbIX B
npeablioywmnx pasgenax, no craHgapty EN 50160. [na ynpolweHuss npouenypbl B
npubope PowerQ4 Plus gns atoro umeeTcs npegonpeaeneHHas KoHdurypaums
pernctpatopa (EN 510160). Mo ymonyaHuio Bce napameTpbl Toka (CK3, THD wn T1.4.)
TaKKe BKIMOYEHbl B aHanu3, YTo AaeT AOMNOSIHUTENbHYI0 UMHGOPMaUUIo Ana aHanuaa.
Kpome TOro, BoO BpeMsa aHanusa KkavyecTBa HanpsKeHusi nonb3oBaTtenlb OOHOBPEMEHHO
MOXeT permcTpypoBatb ApyrMe napameTpbl, TakMe KaK, MOLLHOCTb, 3JHEpPrm wu
rapMOHWKM TOKa.

UTobbl pernctpmpoBaTtb COOLITUS HaNpPsHKEHNA BO BPEMSI permctpaumm, B permctpatope
[0IKHa BbiTh akTMBMpOBaHa onumst |AKT. cobbiTus: Bkr. OnucaHne HacTpoek cobbITwii
Hanps»KeHus CM. B NyHKTe 4.16.2.
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PEFMCTPATOP ]| 22:43
(Tun 3anucu: Kauy-Bo Hanpsx. |
WHTepBan: 10MuH
CwrH T KOH®UMYPALIMA
onuT
iﬂ ¢ KoHdpurypauma 1
Bpe;r: KoHtpurypauma 2

KoHg-UMA no yMon4aHuw

[ | SArP. [
PucyHok 6.15: lNpedonpedeneHHas koHuaypayusi peecucmpamopa EN50160.

Mocne 3aBeplieHus pernctpaumm, aHanud no EN 50160 BbinonHaeTca B nporpamme
PowerView Bep. 2.0. Ona nonyyeHuss Gonee noapoGHOM uWHGOpMaLMM NpoYTUTE
pykoBoACTBO no akcnnyaTtauum MO PowerView Bep. 2.0.

Mpumeyvanue: Mpu pernctpaumm no EN 50160 B namaATb npubopa coxpaHaTcs
TONbLKO cpefHue 3HaYeHUs.
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7 TexHNYecKue XxapaKTepUuCTUKHU

7.1 ObOLWwme xapakTepuUCTUKMN

HdunanasoH pabounx Temnepatyp: -10 °C ... +50 °C.

[lmanasoH TemnepaTyp XpaHeHus: -20°C ... +70 °C.

Makc. OTHOCUT. BMaXHOCTb: 95 % (0 °C ... 40 °C), HEKOHAEHCUPYHOLLUINCS.

CTeneHb 3arpa3HeHns: 2.

Knacc sawuTbl: [JBOMNHAas n3onsauus.

KaTteropus nepeHanpspkeHus: KAT IV /600 B; KAT Il / 1000 B.

CreneHb 3aWunThbI: IP 42.

Pasmepsbl: (220 x 115 x 90) Mm.

Macca (6e3 npuHagnexHocten): 0,65 Kr.

Oucnnen: Mpadomnyeckun XKK agncnnen ¢ nogcsetkon, 320 x
200 TOYeK.

MamsaTb: dnsw-namate o6vemom 8 MbB.

BaTapeuwu: 6 x 1,2 B nepesapspkaembix NiMh 6aTtapen, Tmna
HR 6 (AA) AA.

BHelwHee anekTponutaHue 12B,1,2A MuUH.

NMOCTOSAHHOrO TOKa:
Makc. notpebnsemas mowHocTb: 150 MA — 6e3 6aTapen;
1 A — BO BpeMs 3apsakm baTapen.
HomuHanbHOe Bpems 3apsga: 4 vaca *.
MNepenayda gaHHbIX: USB 1.0 CrangaptHbeii nopt USB, Tun B
' 2400 60pa ... 921600 60a.
8-nuH., Tnn PS/2
RS232 12400 60p ... 115200 6o
* Bpems 3apsga n Bpems paboTtbl npuBeneHbl Ansa 6atapen ¢ HOMUHANbHOW EMKOCTbIO

2500 MA-y.

7.2 A3mepeHun

MpumeyaHue: YToObl JOCTMYL paspelleHnss U MOrpeLlHOCTN, yKasaHHbIX B LaHHOM
pasgerne, MorfyYeHHble [aHHble [JOIMKHbI OblTb MPOCMOTPEeHbl nocpeactsom 10
PowerView Bep.2.0 (CHUMOK hopMbl curHana wmnu [NpocMoTp B pexume pearibHOro
BpemeHun). Paspeluenne, otobpakaemoe Ha aucnnee PowerQ4 Plus, ymeHbLUEHO 13-3a
OrpaHN4YeHHOro NPOCTPaHCTBa Ha Aucnnee M pacwmpeHHoro ob3opa oTtobpaxaemblx
N3MEPEHNN (YBESNTMYEHHbIN LWIPUMT HA AUCNIIEE N PACCTOAHNA MEXOY U3MEPEHUSIMN).

7.2.1 O6wme xapaKTepuUCTUKn

Makc. BxogHoe HanpsbkeHue (Pasa — Hentpanb): 1000 Beks

Makc. BxogHoe HanpsbkeHue (Pasa — dasa): 1730 Bcka

BxogHon umnegaHc ®asa — Hentpans: 6 MOm

BxogHon umnegaHc ®asa — da3za: 6 MOwm

ALM 16-6uTH. 8 KaHanos.,
CuWHXpOHHas anckpeTmsaums.

HopmanbHble ycrioBus 23°C+2°C

BosgencTteune oTKNoHeHUs TemnepaTypbl 60 yacTeit Ha MunnMoH / C
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NMPUMEYAHUE: Y npubopa 3 puanasoHa HanpskeHuus. [dnanasoH AOmMKeH ObiTb
YCTaHOBMNEH B COOTBETCTBUM C HOMMHASIbHbIM HaMpsPKEHUEM CETM, KaK MOKa3aHo B
HWKenpuBeaeHHOM Tabnuue.

HomuH. pasHoe HanpsxeHue: Uyom
50B...110B

110B ... 240B

240B ... 1000 B

PekoMeHayeMbl AnanasoH HanpsKeHust
[wnana3soH HanpsikeHnsa 1: 50 B ... 110 B (L-N)
[nanasoH HanpsxxeHns 2: 110 B ... 240 B (L-N)
[nanasoH HanpsxeHns 3: 240 B ... 1000 B (L-N)

HomuH. mexdbasHoe HanpsxeHue: Uyom  PekoMeHgyembl AnanasoH HanpsKeHust
86B...190B [wnana3soH HanpsikeHnsa 1: 86 B ... 190 B (L-L)
190B ... 415B [nanasoH HanpsixxeHns 2: 190 B ... 415 B (L-L)
415B...1730B [nanasoH HanpsixeHns 3: 240 B ... 1730 B (L-L)

NMPUMEYAHUE: Ybeantecb, 4TO BO BPEMS M3MEPEHUS U PErUCTpPaLMN BCE 3aXMUMbI
HanpsKeHust nogcoeanHeHbl. HenoaknioYeHHbIe 3aXKMMbl Hanps>XeHUs BOCNPUUMYMBI
K 9NeKTPOMarHUTHbIM NMOMEeXamM W MOryT Bbi3BaTb NOXHOe cpabaTtbiBaHWe Tpurrepa
cobbITn. PekomeHOyeTcs HeUcnornb3yemble 3aXMMbl HanpshkKeHWs MNOLKMYUTE K
BXOAY HanpsKeHnsa HenTpanu.

7.2.2 ®a3Hoe HanpshkeHune

Up rms, P: [1, 2, 3, 4, N] AC+DC

HomunHanbHoe [lManasoH nsmepeHus PaspeweHune | MorpewHocTb
HanpsHkeHue
50...110 B 5,00...99,99 B 0,01 B
100,0...160,0 B 0,1B
110...240 B 11,0...99,99 B 0,01B 0
100,0...360,0 B 0,1B *0,1%UHom
240...1000 B 24,0...999,9B 0,1B
1000...1500 B 1B
UHOM — HOMUHanNbHOE HanpshkeHne
Uprms@rz) P: [1, 2, 3, 4, N], AC+DC
HomunHanbHoe [lmanasoH namepeHus PaspeweHune | MorpewHocTb
HanpsHkeHue
50...110 B 5,00...99,99 B 0,01 B
100,0...160,0 B 0,1B
110...240 B 11,0...99,99 B 0,01B 0
100,0...360,0 B 0.1B *0,2%UHom
240...1000 B 24,0...999,9B 0,1B
1000...1500 B 1B
UHOM — HOMUHanNbHOE HanpshkeHne
Cfup, p: [1, 2, 3, 4, N], AC+DC
[nanasoH namepeHuns Pas3pelueHune MorpewHoOCTb
1,00 ... 2,50 0,01 +5%:Cfy
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Cfy — n3aMepeHHoe 3HadYeHne nNuk-pakTopa HanpsHXXeHns

Usc p: [1, 2, 3, 4, N], AC+DC

HomunHanbHoe [nanasoH nsmepeHus PaspeweHune | MorpewHocTb
Hanps>xeHne
50...110 B 5,00...99,99B 0,01B
100,0...255,0 B 0,1B
110...240 B 11,0...99,99 B 0,01B 0
100,0...510,0 B 0,1B *0,1%Urom
240...1000 B 24,0...999,9B 0,1B
1000...2250 B 1B
UHOM — HOMWHAaNbHOE HanpsikeHne
7.2.3 JlnHenHoe HanpsiKkeHune
HomunHanbHoe [lmanasoH namepeHus PaspeweHune | MorpewHocTb
HanpsxeHne
86...190 B 8,00...99,99B 0,01B
100,0...260,0 B 0,1B
190...415B 19,0...99,99 B 0,01B 0
100,0...622,0 B 0,1B *0,5%Urom
415...1730 B 41,5...999,9 B 0,1B
1000...2600 B 1B
UHOM — HOMWHaNbHOE HanpsikeHne
Uprms(i2) PO: [12, 23, 31], AC+DC
HomunHanbHoe [lmanasoH nsmepeHus PaspeweHune | MorpewHocTb
HanpsxeHne
86...190 B 8,00...99,99B 0,01B
100,0...260,0 B 0,1B
190...415B 19,0...99,99 B 0,01 B 0
100,0...622,0 B 0,1B +0,5%UHom
415...1730 B 41,5...999,9B 0,1B
1000...2600 B 1B
UHOM — HOMUWHAaNbHOE HanpshKeHne
Cfupg, PQ: [12, 23, 31], AC+DC
[lnanasoH namepeHuns Pas3pelueHune MorpewHoOCTb
1,00 ... 2,50 0,01 +5%:-Cfy

Cfy — n3aMepeHHoe 3Ha4YeHne NuK-gakTopa HanpsHKeHNs
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Upgei, PO: [12, 23, 31], AC+DC

HoMuHanbHoe [nanasoH namepeHus Paspewenue | MorpewHoctb
HanpshkeHne
86...190 B 8.00..99.99 B 0.01B

100,0..4420B 01B
190..415 B 19.0..9999B 0,01 B

100,0...622.0 B 0.1B £0,5%UHom
415...1730 B 41,5...9999B 01B

1000...2600 B 1B
UHOM — HOMUHAasbHOEe HanpﬂmeHme

7.2.4 Tok

BxogHon umnepaHc: 100 kOm.

lrms, P: [1, 2, 3, 4, N], AC+DC (mocm. + nepem.)

[InanasoH namepeHuns PaspelweHne | lNorpelHocTb Muk-cbakTop
AvnanasoH 10%: 50.0 MBcks ... 200 1+0,25%-Urms
MBcka
[nanasoH 100%: 50.0 MBcks ... 2,0000 100 mkB +0,25%-Urus Mun. 1,5
Bcks

Urms — CK3 HanpspkeHusi, usaMepeHHOe Ha TOKOBOM BXOAe

lNukoeoe 3Ha4YeHue Iy« Inek, p: [1, 2, 3, 4, N], AC+DC (nocm. + nepem.)

[nanasoH nsmepeHuns PaspelueHne lMorpelHoCTb
HOwnana3oH 10%: 50,0 MBp ... 280,0 MBpy« 100 MKB £2%-Urx
AnanasoH 100%: 50,0 MBpy ... 3,0000 By« +2%-Urk

Urk — MMKOBOE 3HAYEHWEe HanpsbKeHnd, n3aMepeHHoe Ha TOKOBOM BXOAe
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lps Rms, P: [1, 2, 3, 4, N], AC+DC (mocm. + nepem.)

[nanasoH nsmepeHuns PaspeweHne | lMNMorpewHoctb | [Nuk-dakTop
Avnana3soH 10%: 20,0 MBcks ... 200,0 MBcks +1%-Ugrms
AnanasoH 100%: 20,0 MBcks ... 2,0000 100 mkB +1%-Ugrus 1,5 MUH.
Bcks
Urms — CK3 (/2) Hanps»keHus, uaMepeHHoe Ha TOKOBOM BXo[e
Muk-gpakmop Cfy, p: [1, 2, 3, 4, N], AC+DC (nocm. + nepem.)
[InanasoH namepeHuns PaspelueHne MorpelwHoOCTb
1,00 ... 10,00 0,01 +5%-Cf
Cf, — nsamepeHHoe 3HavyeHne nuk-gpaktTopa Toka
lMoepewHOCMb MoOKa ¢ MOKo8bIMU Kiiewamu
TokoBble Knewm [lmanasoH namepeHus CymmapHas
NOrpeLHOCTb ToKa
1000 A 100 A ... 1200 A 10.4 % - Irms
100 A 10A...175A +0.4 % - Irus
A 1281 5A 05A...10A 10.4 % - Irus
05A 50 MA ... 1A +0.4 % - lrus
3000 A 300 A ... 6000 A +1,5%:Iruis
A 1227 300 A 30A...600 A +1,5%:lrms
30A 3A...60A +1,5%:Irus
A 1033 1000 A 20A ... 1000 A +1,3%:-lrms
A 1122 5A 100mMA ...5A +1,3%:lrms
Irms — M3MepeHHoe CK3 Toka

MpumeyaHue: CymMmapHasi NOrpeLLHOCTb paccynTbiBaeTcs No opMyre:

HozpewnocmsCUCTEMBI =1,15 -\ [Torpewwrock PowerQ4? + [TorpeluHocs Knewyeir”

7.2.5 YacToTa

[nanasoH namepeHus PaspelieHune [MorpeLwHoCTb
10,000 Ny, ... 70,000 Ny, 2wmly +10 mly
7.2.6 U3mepeHue dnukepoB
Tun conukepa | [lnanasoH namepeHus PaspelueHune MorpelwHOCTL*
Pitimin 0,400 ... 4,000 0,001 +5%-Pjtimin
Pst 0,400 ... 4,000 0,001 +50%-Pg;
Pt 0,400 ... 4,000 0,001 +5%-Py;

Pit1min — N3MEPEHHOE 3Ha4YeHne KpaTkoBpeMeHHOM A03bl donmkepa (1 MuHyTa)
Pst— M3MepeHHOe 3Ha4yeHne KpaTKoBpeMeHHOM A03bl hnukepa (10 MUHYT)
P\ - U3SMepeHHoe 3Ha4YeHne AnuTenbHom 4o3bl pnvkepa (2 Yaca)

*"apaHTnpoBaHa TOSbKO B AnanasoHe 4YactoTt 49 ... 51 Iy,
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7.2.7 MowHoOCTb

[nana3oH namepeHuns | PaspeweHne | [lorpelwHoCTb
(BT, Bap, BA)
5 Bes kneLueit 0,000k ... 999,9 M +0,5%:P
s
@ | C rubkumu Kknewamm +1,8%-P
= A 1227 (3000 A) 0,000 K ... 999,9 k X
.Y 4 emp
* =z | Cknewamn A 1281 +0,8%:-P
JCE) (MHoroguanasoHHble 0,000 k... 999,9 k
z knewm 100 A)
Q C knewamun A 1033 +1,6%:-P
= (1000 A) 000,0K ... 999,9 k
- Bes kneueit 0,000k ...999,.9M +0,5%:-Q
o T
E @ C FVI6KVAMJI-/I2I;J;8LU,8MM 0.000 k ... 999.9 K +1,8%-Q
o 3 4
8 s | Cxnewamn A 1281 evp +0,8%-Q
o 2 | (MHoroamanasoHHble 0,000 k ... 999,9 k
'Q; g knewwm 100 A)
* 04.
C "”e(”fgg'o”/g 10331 000,0k...999,9 £1,6%-Q
gl Bes kneLen 0,000 K ...999,9 M +0,5%-S
9
., § C FVI6KVAMJI-/I2I;J;GLIJ,8MVI 0.000 k ... 999.9 K +1,8%:-S
¥ 5 | Crknewamn A 1281 4 emp +0.8%-S
* E | (MHOrogmanasoHHble 0,000 k... 999,9 k
§ knewm 100 A)
& | C K“e(”fg(“)"o”g 1033 1 000,0«...999,9 k £1,6%:S

P — namepeHHoe 3Ha4YeHne akTUBHON MOLLIHOCTM
Q — n3MepeHHoe 3HayeHne peakTUBHOM MOLLHOCTHU
S — n3MepeHHoe 3Ha4YeHne NosiHOM MOLLHOCTH

*emp — eOuHuUya mnadwezo paspsioa.
**[NoepewHocmb deticmeumeribHa, ecsiu cos ¢ =>0.80, 1 =10 % lyom U U >80 % Uyom
***[ogpewHocmb OeticmeumerbHa, ecru sin @ >0.50, | 210 % Iyom U U >80 % Unom
****[oepewHocmb OelicmeumeribHa, ecru cos @ =>0.50, | >10 % Iyom U U >80 % Uyom

7.2.8 KoacpdpumumeHT mowwHocTu (Pf)

[nanasoH nsmepeHuns PaspelueHne MorpelHOCTb
-1,00 ... 1,00 0,01 10,02

7.2.9 KoacpcpuumeHnT casura a3 (Cos @)

[InanasoH nsmepeHuns PaspelueHune lMorpelwHoCTb
0,00...1,00 0,01 10,02
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7.2.10 JHeprus
[vnana3oH nsmepeHus PaspeweHnue | lMorpewHocTb
(kBT-4, kBap-4, KBA-Y)
. 000,000,000.001 ... o
%T Bes knewen 999,999 999,999 +0,5%-eP
5 C rmbknmu knewamun | 000,000,000.001 ... +1,8%:-eP
T
% % = A 1221 e 999,999,999.999 12 emp .
¥ C::‘:’ (MHKgI'?)Lﬁll.-ﬁ:Fll/laBOHHble 000,000,000.001 .... *0.8%eP
o) 999,999,999.999
° knewwm 100 A)
3 C knewamun A 1033 | 000,000,000.001 ... +1,6%:-eP
(1000 A) 999,999,999.999
. 000,000,000.001 ... o
. bes kneuien 999,999 999,999 0,5%-eQ
o ;DU C rmbkmmm knewamu | 000,000,000.001 ... +1,8%-eQ
T o A 1227 999,999,999.999 12
3 S C knewamu A 1281 eMp +0.8%-e
c:g § (MHOrogmnanasoHHble 000,000,000.001 .... £0.8%€Q
% :QnJ knewy 100 A) 999,999,999.999
C knewamu A 1033 | 000,000,000.001 ... +1,6%-eQ
(1000 A) 999,999,999.999
. 000,000,000.001 ... o
- besknewen | 999.999.999.999 *0,5%-eS
= C rmbkumm knewamm | 000,000,000.001 ... +1,8%:-eS
o O A 1227 999,999,999.999
@ C knewamu A 1281 12 emp +0,89
1o KneLu 000,000,000.001 ... 0,8%-eS
o) (MHOrogManasoHHble 999 999 999 999
E knewwm 100 A) RS
n C knewamun A 1033 | 000,000,000.001 ... +1,6%:-eS
(1000 A) 999,999,999.999

eP — namepeHHoe 3Ha4YeHne akTUBHOM SHEPTUN
eQ — n3aMepeHHoe 3Ha4YeHne peakTUBHOW IHEPTUn
eS — n3MepeHHoe 3Ha4YeHne NOJSTHON SHEPrum

*[NoepewHocmb OelicmeumernbHa, ecriu cos ¢ >0.80, 1 >10 % Iyom U U >80 % Unom
**[NoepewHocmb deticmeumeribHa, ecsiu sin ¢ >0.50, 1 210 % lyom U U >80 % Uyom
***[ogpewHocmb OeticmgumeribHa, ecriu cos @ >0.50, | > 10 % Iyom UU >80 % Unom

7.2.11 T[apMOHMKM HanNpsXXeHUA N CyMMapHbIn KoadhpuumeHT
rapmMoHu4yeckunx coctasnsowmx (THD)

[InanasoH namepeHuns PaspelueHne lMorpelHoCTb
Uhy < 1 % Unom 10 mB +0,05%-Unom
1 % Unom < Uhy < 20 % Unom 10 mB +5%-Uhy
Unom — HOMUHarnbHoe HanpsibkeHne (CK3)
Uhy — n3amepeHHoe 3HavyeHne HanpsKeHns rapMoHMKN
N — rapmoHun4yeckas coctasnsaowas, 1% ... 50
[lnanasoH namepeHuns Pas3pelueHune MorpewHoOCTb
0 % Unom < THDy < 20 % Unom 0,1% +0,3%

Unom — HOMMHanbHoe HanpsbkeHne (CK3)
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7.2.12 TapMOHUKMU TOKa U CyMMapHbIN KO3 puumeHT
rapmMoHunyeckmnx cocrasnswowmx (THD)

[InanasoH namepeHuns PaspelueHne MorpelwHoCTb
lhny < 10 % Inom 10 »B +0,15%-Inom
10 % Inom < Ihy <100 % 10 mB +5%:lhy
INom — HOMUHanNbHbI TOK (CK3)
Ihy — n3MepeHHOE 3Ha4YeHne Toka rapMOHUKN
N — rapMoHn4yeckas coctasnsouasa, 1% ... 50"
[nanasoH nsmepeHuns PaspelueHne [MorpelHOCTb
0 % Inom < THD; < 100 % Inom 0,1% +0,6%
100 % Inom < THD, < 200 % Inom 0,1% +1,5%
INom — HOMUHanNbHbIV TOK (CK3)
7.2.13 WHTeprapMoOHMKU HanpsiKeHUs
[nanasoH nsmepeHuns PaspelweHre | [NorpelwHOCTb
Uihny <1 % Unom 10 mB +0,05%-Unom
1 % Unom < Uihy < 20 % Unom 10 mB +5%-Uihy

Unom — HOMUHarbHoe HanpskeHne (CK3)
Uihy — n3mMepeHHoe 3HavYeHne HanpsKeHNsa MHTeprapMoHUKK
N — MIHTEeprapmoHuyeckas cocrasnatowas, 1*° ... 507

7.2.14 WHTeprapMoOHMKMU TOKa

[nanas3oH namepeHus PaspelwieHne | lNorpelwHocTb
Ihy < 10 % Inom 10 mB + 0,15%-Inom
10 % Inom < Ihy <100 % 10 mB + 5%:lihy
INom — HOMUHanNbHbIV TOK (CK3)
lihy — n3MepeHHOe 3Ha4YeHne Toka MHTEPrapMOHUKN
N — MIHTEeprapmoHuyeckas coctasnatouwas, 1 ... 50
7.2.15 YnpaBnswwme curHanbl CeTu
[InanasoH namepeHuns PaspelweHve | [NorpelwHOCTb
1% UNom < USig <3 % UNom 10 mB t 0115%'UNom
3 % Unom < Usig < 20 % Unom 10 vB + 5%-Usig

Unom — HOMUHarnbHoe HanpsibkeHne (CK3)
Usig — U3MEpEeHHOe 3Ha4YeHne HanpshXeHUs ynpasnsaoLwero curHana

7.2.16 HecummeTpus

[vanasoH HecuMMeTpumn PaspelueHune lMorpelwHoCTb
30 0,5%...5,0 % 0,1% +0,15%-u®
i 00%..17% 0,1% +1%:i @
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7.2.17 HeonpeneneHHOCTb BPeMEHU U AJNIUTENIbHOCTU

HeonpedeneHHocmb Yacoe peasJibHO20 8pPeMeHU

Pabouun ananasoH

MorpelwHoOCTb

-20°C ... 470 °C

+ 3.5 yacten Ha MUNINOH 0,3 ceKk B AeHb

0°C...+40°C + 2.0 yacTten Ha MUITIMOH 0,17 cek B AeHb
BpemeHHasi omMmemKa u HeonpeodesieHHOCMb dsiumesibHocmu cobbimus u
peaucmpamopa

[nanasoH namepeHus PaspelueHune Owwnbka

[nntenbHoCcTb .

COBbLITHS 30 Mmc ... 7 OHen 1mc + 1 nepuop
7.2.18 TemnepaTtypa

[nanasoH nsmepeHuns PaspelweHne | [NorpellHOCTb

-10,0°C ... 85,0 °C 0.1°C + 0,5°C

-20,0°C ... -10,0°Cun 85,0°C ... 125,0 °C ' +2,0°C

7.3 Perucrtpartopbl

7.3.1 OCHOBHOM perucTpartop

Odunckpetnsaumsa 5 nokasaHui B CEKyHAY, HENPepbIBHAA ANCKPETU3aLns Mo
KaHanam. [JuckpeTtnsaumus no BCEM KaHanam nponcxogut
OAHOBPEMEHHO. YacToTa AnckpeTm3aumm nocTostHHO
CUHXPOHM3MPYETCS C 4aCTOTON CETH.

Bpewms Ot 30 mMuH npu paspellarowern cnocobHoctn amcnnes 1 cekyHga

permcrpauum 00 99 aHen npw paspeluatowien cnocobHocTu gucnnes 1 yac.

Twvin JINHeMHbIN — Ha4Yano 1 ocTaHOBKa B COOTBETCTBUN C

peructpauuu HacTpoMKaMK nonb3oBaTens.
Limknuyeckun — korga perucTtpupyemble OaHHbIE 3anofiHAKT BCe
cBOOOAHYD NamATb, HOBble [AdaHHble 3anucbiBalOTCA MOBEPX
cTapbiX.

Pernctpupye- MoryT 6bITb 3apernctpupoBaHbl oT 1 go 524 napameTtpoB. Ons

Mbl€ BENMMYMUHBbI  KaXKOo0ro napameTpa coXxpaHsitoTcA MWHUMAarbHOE,

MaKCuMalibHoe, cpegHee U akKtTuBHoe cpegHee 3Ha4YeHus.

[Ana craHgapTHbIX HAcTpoek perucrpatopa (4ans pervcrpauun
BblOpaHbl 179 curHanos):

PaspelueHune 1 cek 3 cek 5 cek 10 cek 1 MWH 2 MUH

OnutenbHocTb 1 4ac 4 yac 7 vac 15 vac 3 OHen 7 OHen

PaspelueHune 5 MUH 10 MmH 15 MmuH 30 MUH 60 MUH

OnutenbHocTb 18 oaHen 37 gHen 56 gHeun 99 gHen 99 gHen

CobbITus B 3anucm moryt ObiTb coxpaHeHbl 0o 1000 ocobbix cobbiTui
HaNPsHKEeHUS.

YcTaBku B 3anucu moryt GbiTb coxpaHeHbl Ao 1000 nonb3oBaTenbCKUX




YCTaBOK.

3anyck

Bpems ctapta unm BpyyHyto.

7.3.2 Pernctpatop dopmMbl curHana

Ouckpetnsaumna 102.4 BbIGOpOK 3a Nnepuoa, HenpepbiBHAs AUCKpeTM3auma no
kaHanam. [JuckpeTnsayunsa no BCeM KaHasam nponcxogut
OAHOBpPEeMeHHO. YacToTa AnckpeTmsaunm noCTOAHHO
CUHXPOHU3MPYETCs C 4YacTOTOM CeTH.

Bpewms Ot nHtepsana 10 nepnoaos oo nHtepsana 3770 neprMoaos.

perncrtpayuu

Tun OAMHOYHBLIN — perncTpaums opMbl CUrHana npekpailaeTca npu

pernctpauuu cpabaTbiBaHUM NEPBOro 3anycka.
HenpepbIBHbIN — nocrnegoBaTenbHas perncrpaumsa  opmbl
CUrHana p[o Tex nop, Moka nofnb3oBaTelflb He OCTaHOBUT
N3MepeHne UnNun He 3anonHUTCA NamaTb Npubopa.

Peructpupye- ®opmbl curHanos: Ui, Uy, Uz, Uy, (Uiz, Uas, Uszy), Iy, 1o, I3, In

Mbl€ BENMUYNHbI

Konnyectso [Onsa yactoTtbl cetn 50 Ny

CUrHanos 1 2 4 8

OnntenbHoCTb 75 cekK 38 cek 19 cex 9 cek

3anyck Ocoboe cobbiTe HanpskeHusi, ycTaBKa, ykaszaHHas B CrUCKe

YCTaBOK, UM BPYYHYHO.

7.3.3 Peructpatop nycKkoBoro Toka

[vckpeTnsaums 1 nokasaHue Ha nonynepuog ... 1 nokasaHuve 3a 10 nepnogos
(Oons yactotbl cetv 50 y: oT 5 o 100 nokasaHwun B CeKyHAY).
[dnckpeTmsaumsa no BCEM KaHanam MpouCXoauT OOHOBPEMEHHO.
YactoTa AauckpeTtusaumMm MNOCTOSSHHO  CUHXPOHU3UpYeTCa C
4acToOTOW CETWU.

Bpewms Ot 1 cek 00 3 MUH.

perncrpauum

Tun OAMHOYHBIN — perncTpaumsa NyckoBOro Toka npekpawiaeTcs npu

pernctpauum cpabaTbiBaHUM NEPBOro 3anycka.
HenpepbIBHbIN — nocrnegoBaTenbHas permcrtpauusi nyckoBOro
TOKa OO Tex Mnop, Nnoka nonb3oBaTefb HE OCTAHOBUT U3MEpPEHME
NI He 3anoNiHUTCSA NamsaTb Npubopa.

Peructpupye- Uirms@2), Uzrms/2), Usrms(i2), Unrms@z), (Uizrms@rz), U2arms(1/2),

Mbl€ BEJINYNHDI U31Rms(1/2))a IleRmSa |21/2Rm31 ISVszSa INVszs

Konnyectso [Onsa yactoTtbl cetn 50 Ny

CuUrHanos 1 2 4 8

OnutenbHocTb 686 cek 514 cek 343 cek 205 cek

3anyck lMpoUEHT OT HOMMHAaNbHOrO AuanasoHa ToKa WU HanpshKeHus

(pocT, cnag unu oba ppoHTa)

7.3.4 CHUMOK chopMbI curHana

Ounckpetnsauma 102.4 Bblbopok 3a nepuog. OuckpeTusauus No BCEM KaHanam

nponcxoantT ogHOBPEMEHHO.

Bpewms
perucrpauum

WuTepsan 10 nepunogos
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Peructpupye- CHuMkKn doopm curHanos: U;, Uy, Uz, Uy, (Uiz, Uz, Uszy), 11, 1o, I3, In
Mbl€ BEMNYMHBI  XapaKTEPUCTUKN pacCYNTLIBAOTCSA U3 BbIBOPOK NO3HEE.

3anyck Bpy4Hyto

7.3.5 Pernctpartop nepexoaHbIX npoLeccoB

Auckpetnsauma 1024 BbiGoOpok 3a nepuod. [duckpeTusaumst no BcemM kKaHanam
NPONCX0aNT OOHOBPEMEHHO.

Bpewms OT nHTepeana 1 nepuoa Ao UHTepBana 47 neprMoaos.
permcTpaymm

Peructpupye- ®opmbl curHanos: Uz, Uy, Us, Uy, (Uiz, Uzs, Usi), 11, 12, I3, In
Mble BennumHbl  [1na Bcex KaHanos paccymtbiBaoTca: Urwms, Irms, THDy, THD,

3anyck Bpy4yHyto, AB — nogpobHas nHdopmaums B nyHkTe 6.1.17.

7.4 CooTBeTCTBME CTaHOApTaM

CootBeTcTBMe IEC 61000-4-30

IEC 61000-4-30 MapameTpbi PowerQ4 Plus | o ce
MapameTpsl
4.4 O6beanHeHne N3MEPEHNN BO BPEMEHHbIE
WHTepBanbl
4.6 Yacbl peanbHOro BpemeHu A
5.1 YactoTa YacToTa A
5.2 CeTb NUTaHus
o dasHoe HanpshkeHne Ui, Uy, Us, Uy, A
e MexdasHoe HanpskeHne Uiz, Uzs, Uas S
5.3 ®nnkep* Pst A
5.4 MpoBarnbl 1 NepeHanpsKeHs Yoip, Usue A
ANUTENBHOCTb
5.5 MNpepbiBaHus Yint A
ANUTENBHOCTb
5.7 HecummeTpus u ul A
5.8 MapMOHUKKN HanNpskeHUst Uhy A
5.9 HTeprapmMoHUKN HanNpsKeHNs Uihy A
5.10 Ynpasngatowue curHanbl cetu Usig A

* OrpaHuyeHus B pasgene Owmnobka! UICTOYHUK CCbISNTIKU HEe HaugeH.

Coomeemcmeue |IEC 61557-12

OyHKUMN OLIEHKM KadecTBa | -S
AMEKTPOIHEPTUN
Knaccudmkauus cornacHo n.4.3 SD

SS
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Temnepatypa K50
BnaxHocTb W BbicOTa CraHngapT

N3mepsieMble napamempsbl

O6o3Ha4yeHne Knacc cornmacHo  [dunanasoH

OYHKUMM IEC 61557-12 n3mepeHna

P 1 5% ... 200% Inom ™
Q 1 5% ... 200% lnom
S 1 5% ... 200% lnom &
eP 1 5% ... 200% Inom &
eQ 2 5% ... 200% Inom
eS 1 5% ... 200% Inom™
PF 0,5 -1...1

f 0,02 10Ty ... 70Ny

[, In 0,5 5% Inom -.. 200% Inom
U 0,2 20B ... 1000 B

Pst, Pyt 5 04...4

Udip, USW| 1 5B ...1500B

Uint 0,5 0B...100B

u u® 0,2 05%...17 %

Uh, 1 0% ... 20 % Unom
THD. 1 0% ... 20 % Unom
Ihn 1 0% ... 100 % Inom
THDi 2 0% ... 100 % Inom

(1) — OmanasoH namepeHnsa 3aBucuT OT gatyuka Toka. OgHako cornacHo IEC 61557-12,
€Cnn gaTynk Toka UMeET lIyom, onpeaeneHHbln Kak Inom = K - A/B, Torga gmanasoH
namepeHuna paseH 2 % Inom ... 200 % Inom.
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8 ObcnyxuBaHue

8.1 BcTaBKa 6aTtapeun B npndop

1. Y6eauTecnb, YTO aganTep aMekTponuTaHus / 3apsaHoe YCTPOMCTBO U
N3MepuTenbHblE NPOBOAA OTKIOYEHbI M NPUOOP BbIKIHOYEH.
2. BcraBbTe 6aTapewu, kak NokasaHo Ha HUXKENPUBEOEHHOM PUCYHKE

(BcTaBnanTe 6aTapen npaBunbHO, MHa4Ye Nnpubop He ByaeT paboTaTh, a
BGaTtapen MoryT paspaguTbCs UM NOBPeaUTLCS).

PucyHok 7.1: PasmeweHue bamapel

3. [MoBepHUTE NPUBOP IKPAHOM BHU3, BBEPX HWKHEWN NaHenblo (CMOTpUTe
PUCYHOK HUXXE) M 3aKPOWTE KPbILLKY OTCeka ans 6atapen.

PucyHok 7.2: 3akpbimue KpbiWKU omceka 0ns1 6amapel

4, 3akpyTuTe BUHTbI Ha KpbILLKe oTceka ans 6aTapen npmubopa.

Ecnun npubop He ByaeTt ncnonb3oBaThbCs B TEHEHNE ANUTENBHOIO Nepuoaa
BpeEMeHN, yaanuTe Bce batapeun u3 otceka ans 6atapen. MNMpunoxeHHble 6aTapen
MoryT obecneunTtb paboTy npubopa B TeueHmne npnbnmantenbHo 15 vyacos.

A MpeaynpexaeHus!
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e Ecnum HeobxoguMmMo 3amMeHMTb OaTapeu, BbIKNK4YUTE Npubop nepen
OTKPbITUEM KPbILWKK 6aTapernHOro oTceka.

e BHyTpu npubopa npucyTCcTBYIOT ONnacHble HanpsbkeHus. MNepea oTKpbITUEM
KPbIWKM GaTapeMHOro oTceka oTcoeAMHUTe BCe U3MepuUTernbHble NpoBoaa
M Kabesnb 3NeKTponuTaHus.

e Bo unsbexaHne BO3MOXHOro noxapa WUNU yaapa 3/1eKTPUYECKUM TOKOM,
MUCNONb3yuUTe TONbKO ajanTep 3neKTponutaHus / 3apsigHoe YCTPOWMCTBO,
nocraBnsieMbie NponsBoaUTENEM UK AUCTPUOBLIOTOPOM!

e PekomeHayeTcs ncnonb3oBatb nepesapsikaemblie NiMH 6atapeu Tuna HR 6
(pasmep AA). Bpemsa 3apsina n Bpemsa paboTbl npuBeaeHbl AnA 6atapen ¢
HOMMHarnbHOMN eMKOCTbI0 2100 MA-v.

e He wucnonb3ynte wWerno4yHble Oartapeun, Korga K npubopy noakno4veH
apantep aneKkTponutaHusa / 3apsagHoe YCTPOUCTBO, B NMPOTUBHOM crlyyae
OHU MOryT B3opBaTbcA!

e He mncnonb3ynte ogHoBpeMeHHO GaTapeu pasnuUyHbIX TUNOB, Mapok, AaT
MU3roToBIIEHUs1 UNN YPOBHEW 3apsaa.

e [lpu 3apsigke Oatapen BnepBble, Heob6xoAMMO 3apsixkaTb OaTapen B
TeyeHue, NO KpanHen mepe, 24 yaca nepep BKIOYeHUeM npubopa.

8.2 barapen

B cocrtaB komnnekta nocTtaBkum npubopa BxogaT nepesapskaemble NiMh 6atapewn
(akkymynaTopsl). NMpyn HeobxoanmMocTM 3ameHbl 6aTtapen, Ha UX MeCcTo AOIMKHbI ObiTb
YCTaAHOBMEHblI aKKyMyIATOPbl TOrO e Tuna, YTO yKa3aHO Ha MeTke B OTCeke [Anis
BaTtapen unn onucaHo B JaHHOM pykosoacTee. Ecnu Heobxoanmo 3ameHuUTb GaTapew,
OOIMKHbI ObITb 3aMeHeHbl BCe LWEeCTb 3fIeMeHTOB nuTaHus. Ybeautech, 4Yto 6atapeu
BCTaBfeHbl C MNPaBUSIbHOW MOMSIPHOCTBLIO; HenpaBurbHasi MOMASPHOCTb  MOXeT
nospeauTb 6atapen n/unu npmbop.

Mepbi1 npedocmopoxxHocmu npu 3apsioke HO8bIX Usliu 00120 He
ucnonb3oeaswuxcsi 6amapel

Bo Bpema 3apsgku HoBbIx GaTapen wmnu 6atapen, KoTopble He WCNOoMb30BanuCb B
TeYyeHne OnUTENbHOro nepuoaa BpeMeHn (bonee 3 mecsueB), MOryT NPOUCXOOUTb
Henpepackasyemble xumumyeckme npoueccbl. NiIMH 1 NiCd 6aTtapen nogsepXeHbl Tak
HasblBaeMoMy apekTy namsatn. B pesynbrarte, Bpemsa pabotbl npubopa mMoxeT ObiTb
3Ha4YMTENbHO COKpaLLEHO BO BpeMsi HayarnbHbIX LMKMOB 3apsaga / paspsiga.

B cBa3u ¢ aTm pekomeHayeTcs:
e [lonHocTbio 3apaguTb 6aTapen.
e [lonHOCTbIO pa3psanTb 6aTtapen (3TO MOXeT OblTb BbINOSIHEHO BO BpeMs
HopMarnbHoOWn paboTbl Npubopa).
e [loBTOpUTE LMKN 3apsaa / pa3psga no KpanHen mepe ABa pasa (pekomMeHayrTCA
yeTbIpe uuKna).
Mpyn unCNONb30BaHUN BHELUHETO WHTEMNEKTyanbHOro 3apsgHoOro yCcTpoWCcTBa OAMH
MONHbIV LUMKN 3apsiaa / pa3psna BbIMOMHSAETCS aBTOMaTUYECKN.

[Mocne BbINONHEHWA OaHHOM Npouenypbl BOCCTaHaBMBAETCA HOpPMaribHasi €MKOCTb
Oatapen. [lpu atom Bpems paboTbl npubopa 6yaetr COOTBETCTBOBATb AaHHbLIM,
npuBeAeHHbIM B TEXHUYECKNX XapaKTepUCTnKax.
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lpumeyaHus

3apsigHoe ycTponcTBO npubopa npeacTtaBnseT cobon 3apsagHoe YCTPOWCTBO pynnbl
anemMeHToB. OJTO O03HayaeT, 4TO BO BpemMs 3apsaku OGaTapen COeanHEHbI
nocrnegoBaTesnibHO, NO3TOMYy Bce 6aTtapen OOSMKHbI OblTb B OOUHAKOBOM COCTOSIHMM (C
O[MHaKOBbIM YPOBHEM 3apsida, OQHOro TUna U OAHOWM AaTbl M3rotoBneHuns). axe ogHa
nospexgeHHasa 6atapesa (unu npocto GaTapes Opyroro Tuna) MOXeT MpUBECTU K
HenpaBUITbHOMY 3apsily BCEro koMmnriekta 6atapen (HarpeBaHuo Komnnekta 6atapen,
3HAYNTENBHOMY YMEHbLUEHNIO BpeMeHU paboThl npubopa).

Ecnn nocne BbINOMHEHUS HECKOSbKMX UMKIIOB 3apsga / paspsga He OOCTUTHYTO
ynydweHme, OOMKHO ObITb NPOBEPEHO COCTOSAHME Kaxaon 6atapen B OTAENbHOCTU
(nyTem cpaBHeHWst HanpsbkeHus GaTapen, NpPOBEepKNM WX B A4Yenke 3apsaHOro
ycTpoucTBa u T.4.). BeposiTHO, YTO TONbKO HEKOTOpble U3 BaTapen NOBpEXAEHbI.

OdeKkTbl, OMUCAHHblE BbIlIEe, HE HYXHO MyTaTb C HOpMalbHbIM YMEHbLUEHUEM
eMKoCTU GaTapen co BpeMeHeM. Bce nepesapsikaemble GaTtapen TepsioT YacTb CBOEN
€MKOCTM MNocne HeodHOKpaTHO UMkna 3apsana / paspsga. daktuyeckoe ymeHblueHue
€MKOCTU B CBSI3W C KONMYECTBOM LIMKIIOB 3apsia 3aBMCUT OT Tuna Gatapen 1 ykazaHo B
TEXHUYECKMX XapaKTepucTUKax, NpeaocTaBnsaemMbiX U3rotoBuTenem batapew.

8.3 NuTtaHue oT cetn

A MpeaynpexaeHus
¢ licnonb3ynTte TONbKO agantep aNeKTPonnuTaHus, NnocTaBnAaeMbli
npoun3soguTenem.
e [lpu ucnonb3oBaHUN LLENOYHBIX (HE Nepesapsikaembix) baTapen, oTKIYUTE
agjanTep 9NeKkTponuTaHus.

Mpn wucnonb3oBaHMM OPUIMHANBHOINO ajanTtepa anekTponuTaHusa /  3apagHoro
ycTponcTBa npuvbop MOMHOCTLID FOTOB K 3KCMfyaTaumm cpasy nocre BKIIYEHUS.
OpHoBpeMeHHO 3apsxatoTcs baTapen, HOMUHaNbLHOE BpeMs 3apsga - 4 Jaca.

Batapeun 3apsxatoTca Bcerga, korga agantep anekTponutaHus / 3apsiiHoe yCTPOUCTBO
noakntoYeH K npubopy. BcTpoeHHas uenb 3almTbl KOHTPONMPYET Npouenypy 3apsga u
obecnevnBaeT MakCMMarnbHbIN CPOK CryObl BaTapen.

Ecnu B npubope oTcyTCTBYIOT BaTapeun n 3apsagHoe YCTPONCTBO OTKMOYEHO B TeYeHue
bonee 2 MUHYT, HACTPOWNKN BpeEMEHU U AaTbl ByayT COpOLLEHbI.

8.4 Yucrtka

[ns 4ucTkn noBepxHOCTU npubopa MCNoMb3ynTe MATKYH TKaHb, Crerka yBraKHEeHHYH
MbIfIlbHOM BOgoW wunu cnupTom. [locne uucTkm ocTaBbTe nNpubop OO0 €ro nosfiHOro
BbICbIXaHuWs, NpeXxae YeM HayaTb AKCMnyaTaumio.

A MpeaynpexaeHus:
e He ncnonb3ynre XnNAKOCTN, OCHOBaHHbIE HA 6eH3MHe unu yrnesogopose!
e He nponuBanTe YMCTALLYIO XXUAKOCTb Ha npuodop!
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8.5 MNepuognyeckana kKanmopoBka

[nsa obecneyeHnsa KOpPEKTHbIX N3MepPEeHUn, Npubop AOMKEH NoagBepraTbCa perynsipHomn
kanubposke. Ecnu npmbop wucnonb3yetcs exegHEBHO, PEKOMEHAYEMbIA WHTepBan
KannbpoBKM — LLIECTb MECALEB, B MHOM Crlydae peKOMeHAyeMbI MHTepBasn KanmbpoBku
—1roga.

8.6 PeMOHT

Ecnv Heobxoaum pemMOHT B TeyeHue unum no UCTeYEeHUM CpoKa rapaHTUAMHOIO
obCcnyXmMBaHNA, CBSXKMTECH C npou3BoguTenemMm unum ¢ amctpubbtotopom Metrel ana
nonydeHus ganbHenwen nHopmawmn.

8.7 Mounck n ycTpaHeHMe HeucrnpaBHOCTEN

Ecnv npu BkniodeHun npubopa Haxata kHonmka Esc, npubop He BKNIOYUTCA.
Heobxogumo ypanutb 6aTtapen u BCTaBUTb KUX obpaTtHo. [locne aToro npubop
BKMOUYMTCS B 0ObIYHOM pexnme.
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