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1 BBepeHue

Power Master npepcraBnsieT coboM NOpTATMBHBIA MHOrOQYHKUMOHANbHBLIM Npubop and aHanmsa
KayecTBa 3MEKTPUYECKOro NMTaHus U UsMepeHun aHeproddPeKTUBHOCTM.

11

Power Master

PucyHok 1.1: lNpubop Power Master

OcCHOBHble 0COOEHHOCTM

lMonHoe cooTBeTCTBME CTaHAAPTY KadecTBa anekTpoaHeprum MOK 61000-4-30, knacc A.

[MpocTon 1 MOLLHBIA perncTpaTop ¢ kKapTon namaTy microSD (nogaepxuBatoTcst kKapTel 0OBEMOM A0
32 B).

4 kaHana HanpshKeHusa ¢ Wnpoknm ananasoHom nameperuin: go 1000 B cpegHekBagpaTUyecKkoro
3HadeHus, kaTeropus CAT [1I/1000 B, ¢ nopgoepXkon cucTem Ans CpeaHero M BbICOKOrO
HanpsHKeHUs.

OpHoBpemeHHas Bblibopka HanpsbkeHus M Toka (8 kaHanoB), 16-OuMTHoe aHamnoro-umdpoBoe
npeobpasoBaHue Anst TOYHbIX W3MEPEHUA MNUTAHUS WM CBEAEHUS K MWHMMYMY ha3oBoOW
MOrpeLUHOCTN.

4 N3MepuTeribHbIX KaHana Toka C aBTOMaTU4eCKMM pacrno3HaBaHMEM TuMNa Knewemn n BbI60pOM
COOTBETCTBYHOLLEro gnana3oHa n3aMepeHua.

CootBeTcTBMne TpeboBaHuam ctaHgaptoB M3IK 61557-12 u IEEE 1459 (nomHas MOLLHOCTb,
OCHOBHasi MOLLHOCTb (MOLLHOCTb OCHOBHOW FapMOHWKM), HEOCHOBHAsi MOLLHOCTb (MOLLUHOCTb
HEOCHOBHbIX rapMoHKK)) U MOK 62053-22 (aHeprus).

4,3-aonmoBbln LBeTHoW aucnnen TFT, npocton yganeHHbin goctyn Kk MHTepHeTy 4vepes ceTb
Ethernet.

8
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PeructpaTop opMbl HampsKeHUs U TOKa/MyCKOBbLIX TOKOB, KOTOPbIA MOXET 3amnyckaTbCsl Mpu
BO3HWKHOBEHUWN Kakoro-nnubo cobblTuA unu cpabaTbiBaHUA aBapuUAHON CcUrHanusauuu, u
paboTaeT 04HOBPEMEHHO C PErMCTPATOPOM OBLLErO Ha3HAYEHNS.

MoLLHbIEe WMHCTPYMEHTbI MOUCKaA WM YCTPaHEHWs HEWCNPaBHOCTEW: perucTpaTop nepexonHbIX
MpoLIeCCOoB C 3anyckom OT ornbatoLlen n ypoBHs.

KomnbloTepHoe nporpammHoe obecneveHne PowerView v3.0 aBnseTcsa HEOTbeMMIEMON YacTblo
N3MepUTENbHOW CUCTEMbI, KOTOpasi NpedoCcTaBnseT MpoCTeWWwnid crnocod pand 3arpysku,
NMPOCMOTPa 1 aHann3a U3MepeHHbIX AaHHbIX UM pacnevyaTky OTHETOB.

0 AnanusaTtop PowerView v3.0 obecneumBaeT MNpOCTOW, HO MOLUHbIN WHTepdenc Ans
3arpy3ky [aHHbIX npubopa M nonydeHuss ObICTPOro, MHTYUTUBHOMO M ONUcaTerbHOro
aHanu3a. WHTepdenc opraHmsoBaH Takum 00pas3om, 4YTO OH MO3BOMNseT ObICTPO
BblOMpaTh AaHHble, NCMONb3Yysi APEBOBUAHOE MeHIo, HanomuHatowee Windows Explorer.

0 [lonb3oBaTenb MOXET NErko 3arpyxaTb 3anucaHHble AaHHble U OpraHu3oBbIBaTb WX B
B/OE MHOXECTBEHHbIX Y4aCTKOB C MHOrOYMCMEHHbIMM  MOoAyvacTkaMmu  UNnu
pacnonoXeHusamu;

O CcOCTaBfATb Cxembl, Tabmvubl u rpadmkn [na  aHanmMsa [daHHbIX — KayecTBa
3MNEKTPUYECKOro NUTaHKSA, a Takke NpPodecCMoHarnbHble NeYaTHbIE OTYETHI;

O 3KCMOpPTUPOBATbL MIM KOMMPOBATL/BCTABMATbL AaHHbIE B APYrMe NpUIoXeHus (Hanpumep,
3MNEeKTPOHHbIE Tabnuubl) AN AanbHENLWEero aHanusa.

0 MHOXecTBEHHbIE 3anMMCXM  AaHHbIX  MOryT oToOpaxaTbCA W aHanM3MpoBaTbCs
OLHOBPEMEHHO; 00beAMHATL pasfMyHble AaHHble perucTpauun B eOuUHOE U3MeEpPEHNE,
CUHXPOHM3MPOBATb AaHHble, 3aperucTpypoBaHHbIE C WUCMNOMb30BAHUEM  PA3IINYHbIX
NprnbOpPOB CO CMELLEHNSMIN BO BPEMEHU, Pa3aensTb AaHHble PErncTpaunm Ha HECKOMbKO
N3MepPEHNI NN BbIAENATb AaHHble, MPEeACTaBnsAoLWMNe NHTEPEC.

1.2 Mepbl 6e30nacHOCTU

Ons oBecneyeHuns GesonacHOCTU onepaTtopa Npu Ucnosnb3oBaHuK Nnpubopos Power Master 1 ceBegeHus k
MUHUMYMY pUCKa MNOBpexaeHus npubopa HeoGXoOMMO MPUHATL K CBedeHuio crefdylolive obluve
npenynpexaeHuns:

A

> B B BB P P

KoHcTpyKumsa gaHHoro npmbopa obecneuynBaeT MakcumanbHyl 6e30nacHOCTb ons
onepartopa. Mcnonb3oBaHue npubopa MHa4e, YeM yKa3aHO B HacToslLLeM PYKOBOACTBeE,
MOXeT NpeAcTaBNATbL ONAaCHOCTb ANA onepartopal

3anpellaeTcs UCNONb30OBaTb NPUMOOP U NPUHAANEXXHOCTU NPU OOGHapPYXeHUU NbbIX
BUAUMbIX HeucnpaBHocTen!

[aHHbIN NPUGOP He CoAePXKUT HAKAKUX YacTeur, KOTopble MOrnu 6bl 06cnyxmnBaTbcs
nonb3oBaTtenem. O6¢cnyXMBaHue unu perynmpoBKy npudéopa MoxeT BbINONHATb TONbLKO
yNosIHOMO4€eHHbIN aunep!

Bo n3bexaHue aneKTpM4ecKoro nopaxeHus npu paéoTte ¢ 3NIeKTPOyCTaHOBKaMm
Heo6xo0AUMO NpPUHMMaTb BO BHUMaHUe Bce TpeboBaHuA 6e3onacHocTu!

[donyckaeTcA UCNofib30BaHWe TOJNbKO YTBEPXAEHHbIX NPUHaANIeXXHOCTEN, KOTOPbie MOXeT
NOCTaBUTb MECTHbIM AUCTPUGLIOTOP!

Mpu6op copepXKUT HUKeNb-MeTannornapuaHbie akkyMynaTopbl. JnA 3aMeHbl
aKKyMYISATOPOB criegyeT UCNOJIb30BaTh TONbKO aKKyMYNATOPbI TOrO e TUna, KotTopble
yKa3aHbl Ha TaGnunyKe akKyMynsiTOPHOro OTceka Unu B HacTosILLEM PYKOBOACTBe.
3anpelaeTca ucnonb3oBaTbh CTaHAapTHble 6aTapen NpU NoaKn4YeHHOM Groke ceTeBoro
nuTaHUA/3apAAHOM YCTPOMCTBE, MHaYe OHU MOryT B3opBaTbcs!

BHyTpu npubopa npucytctByeT onacHoe HanpsikeHue. OTcoeAuMHUTE BCe U3MepuUTenbHble
BbIBOAbI, OTKIIIOYUTE Kabenb 3apsAAHOro yCTpoMcTBa U BbIKIIOYMTE NPUOOP nepen CHATUEM
KpbILWKK 6aTapenHoro oTceka.

MakcMmManbHOe HOMUHaNbHOe HanpsXXeHue mMmexay nooon da3on n BXoAOM HEUTPaAnu paBHO
1000 B (cpeaHekBagpaTu4yeckoe 3HaveHue). MakcumanbHoe HOMMHaNbHOEe HanpshKeHue
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mexay dasamu paBHo 1730 B (cpegHekBagpaTuyeckoe 3Ha4eHue).

Heucnonb3yemble Bxoabl HanpsikeHusa (L1, L2, L3, 3A3EMJl.) Bcerma p[omxHbl
A 3aKkopaumBaTbCcA Ha Bxoa Heutpanu (N) ana npepoTBpaweHUs OWMUOGOK U3IMEpPEeHun u
JIOXXHOTO 3anycka coobITUAMU BCrneacTBue LyMOBOMW CBA3M.

@ 3anpewaeTca usBnekaTb kapTty namaTu microSD, koraa npubop 3anucbiBaeT UMM CYUTbLIBaET
AaHHble. ATO MOXeT NPMBECTU K NoTepe AaHHbIX U BbIXOAY M3 CTPOSA KapThbl.

1.3 TMNpumeHuMble cTaHAAPTDI

MpuGopbl Power Master paspaGoTaHbl U UCTbITaHbl B COOTBETCTBMM CO CIIEAYIOLWUMU CTaHAapTaMu:

AnekmpomasHumHas coemecmumocms (OMC)
EN 61326-2-2: 2013 OnekTpuyeckoe obopyaoBaHve Ans U3MEPEHUs, KOHTPOrsS
1 nabopaTopHOro ucnonb3oBaHusa — TpebosaHus K AMC
YacTtb 2-2: Ocobble TpeboBaHusa — KoHdUrypawums TecTos,
pabodne ycnoBus W  Kputepuum Ons NOPTaTMBHOIO
TECTOBOIO, N3MepuTENBHOrO " WHAMKaTOPHOro
obopyaoBaHus, MCMNONb3yeMoro B pacnpegenuTenbHbIX
cucTeMax HU3KOrO HanpsiKeHus
e WanyyeHne: OOopygoBaHMe knacca A (ons
NPOMbILUSIEHHbIX Lienewn)
e YctonumeocTb obopyaoBaHus, npeaHas3HayYeHHOro
ONS UICNOJNb30BaHUS B MPOMbILLIIEHHbLIX 30HaX

GesonacHocmb (npubopsi HU3K020

HarnpsKeHus)

EN 61010-1: 2010 TpeboBaHusa GesonacHOCTWM K anekTpoobopydoBaHuio And
N3MepeHni, KOHTPONs 1 nabopaTopHOro NPUMEHEHUS —
Yactb 1: O6uune TpeboBaHusa

EN 61010-2-030: 2010 TpeboBaHua 6e30nacHOCTM K 3NeKTpoobopyaoBaHUIO And
N3MepeHuiA, KOHTPONSs U NabopaTOPHOro NPUMEHEHUS —
YacTtb 2-030: CneumanbHble TpeboBaHUA K UCMbITaTENbHbLIM
N N3MEPUTENbHBLIM LensiMm

EN 61010-031: 2002 + Al: 2008 TpeboBaHua 6e30nacHOCTM K 3NeKTpoobopyaoBaHUIO ANnd
N3MepeHuii, KOHTPONSs U NabopaTOPHOro NPUMEHEHUS —
Yactb 031: TpeboBaHua 6Ge3onaCcHOCTU K MNEPEHOCHbLIM
cbopkaM  WynoB Oni  NPOBEAEHMS  3NEKTPUYECKMX
N3MepeHnn N UCnbITaHUN

EN 61010-2-032: 2012 TpeboBaHusa GesonacHOCTWM K anekTpoobopydoBaHuio And
N3MepeHni, KOHTPONs 1 TabopaTopHOro NPUMEHeEHNS
Yactb 031: TpeboBaHua 6Ge3onacHOCTU K MNEPEHOCHbLIM
cbopkaM  WynoB  Oni  NPOBEAEHMS  3MEKTPUYECKMX
N3MEPEHNN N UCTIbITAHU

Memodbi usmepeHus

MO3K 61000-4-30: 2008 Knacc A Yactb 4-30: TexHuka ucnbiTaHum n namepeHnn — Metoabl
N3MepeHNi KadecTBa SNEKTPUYECKON HEPrum
M3K 61557-12: 2007 AnnapaTypa Ons UCNbITaHWUS, U3MEPEHUs WM KOHTponsd

cpencts 3awuTtbl — pasgen 12: YcTtpouctBa U3MepeHus
3 PEKTUBHOCTN U MOHUTOPUHra (PMD)

MO3K 61000-4-7: 2002 + Al: 2008 Yactb 4-7: Metoabl ucnbiTaHnin n unamepexHunn. OOwee
PYKOBOACTBO MO U3MEPEHUAM rapMOHUK U UHTEPrapMOHUK U
n3MepuTenbHbIM npubopam ans cucTem
3NeKTpoCcHabXeHns n NOAKITH4aeMoro K HUM
obopynoBaHus

M3K 61000-4-15: 2010 Yactb 4-15: Metoabl WUCNbITAHUA WU U3MEPEHUN —
dnnkomeTtp -— dyHKUMOHANbHBIE W KOHCTPYKTOPCKUE
cneundukaumnmn

M3K 62053-22: 2003 YacTtb 22: CTaTnyeckne cHeTUMKN aKTUBHOW aHeprum (knacc
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To4HOoCTU 0,5S)

M3K 62053-23: 2003 Yactb 22: YacTtb 23: CtatMyeckne CYETYMKU peakTUBHOMN
3Heprum (Kknacc TOYHOCTH 2)
IEEE 1459: 2010 CraHpaptHble onpegenennss |EEE  gna  uamepenus

napameTpoB 9MeKTPONUTaHWUS NpW CUHYCOMAAmNbHbIX U
HECUHYCOMAAmNbHbIX  HaMpsbkeHUaX U ToKax, npwu
cbanaHcupoBaHHbIX 1 HecbanaHCUPOBaHHbIX YCITOBUSAX

EN 50160 : 2010 XapakTepuCTUKN HanpsKeHUs1 3NeKTPUYeCcKoro nuTaHus,
nocTaBnsieMoro obLecTBeHHbIMA
3NEKTPOIHEPrETUYECKMMM CETAMU

3ameyaHusi o cmaHdapmax EN u MOK:

TeKcT HacTosLLEero pykoBoACTBa coaepXuTt B cebe ccoinku Ha EBponenckne ctaHgapTel. Bce ctaHaapThl
EX 6xxxx (Hanpumep, EN 61010) akBuBaneHTHbl cTtaHgaptam cepun MOK ¢ Takmumu xe Homepamu
(Hanpumep, MOK 61010) 1 oTnNNYaloTCA TONBKO BHECEHHbBIMY NONPaBKamMu.

1.4 A66peBuaTtypbl

B HacTosILLleM JOKYMEHTE UCMOMb3YyTCA CreaytoLLMe CUMBOIbI U COKpaLLEHWS:

KoadbcpuumeHt amnnutyabl Toka, Bkmoyvasa CF, (koadduumeHTt
CF, amnnuTygbl Toka gasbl p) u CFy (kosdduumneHT amnnuTyabl ToKa
HenTpanwu). 3a onpefeneHuem obpalwlatbes K pasgeny 5.1.3.

KoatbcpuumeHt  amnnutyapl  HanpsbkeHusi,  Bkmodas  CFypg
(k03thPULMEHT amMNNIUTYAbl HAaNpPsHKeHUs Mexay dasamu p 1 g) u
CFyp (KoadbpuumMeHT amnnuTyabl HanpskeHusa mexay ason p u
HenTpanbto). 3a onpeaeneHnemM obpawaTbea K pasgeny 5.1.2.

CFy

KoahpmumneHT OCHOBHOM MOLLHOCTN MIHOBEHHOMO CABUra MOLLHOCTHU
dasbl nnu cos ¢, Bknoyas DPFpiy (CABUr MOLWHOCTM dhasbl p).

+DPFindrcap 3HaK MUHYC yKasblBaeT Ha BbipabaTbiBaemMyild MOLLHOCTb, a 3HakK
nnoc — Ha notpebnsemyto  mowHocTe. Cyddumke ind/cap
npeacTaBnsgeT UHAYKTUBHbLIN/EMKOCTHOM XapakTep.

KoadhpnumneHT 0CHOBHOI MOLLHOCTM 3aperMcTpupoBaHHOro casura
MOLLIHOCTK hasbl Unn cos @, BkMtoYas DPFpPijgcapt (COBUM MOLLIHOCTK
dasbl p).

3Hak MUHYC yKasbiBaeT Ha
BblpabaTbiBaeMylo MOLLHOCTb, a 3HaK
nnioc - Ha notpebnsemyto
MOLLHOCTb. Cyddukc ind/cap
npeacraenseT
WHOYKTUBHBIN/EMKOCTHON  XapakTep.
[aHHbIi napameTp perucTpupyeTcs
Mo OTAENbHOCTM  Afs  KaXgoro
KBagpaHTa, Kak nMoka3aHO Ha
PUCYHKe. 3a ornpegeneHvem
obpawaTbes K pasgeny 5.1.5.

DPFind/capi

MrHoOBeHHbIN  KO3(D(PULMEHT  OCHOBHOW  MOLLHOCTM  MPSIMON
nocrefoBaTenbHOCTHU.

iDP|:+totind
3HaK MWHYC yKasblBaeT Ha BblpabaTbiBaeMyld MOLUHOCTb, @ 3HakK
+DPF totcap nnoc — Ha notpebnsemylo MowHocTb. Cyddukc ind/cap
npeacraBnseT WHOYKTUBHbIN/€@MKOCTHOWN Xapakrep. 3a
onpegeneHnem obpallartbcs K pasgeny 5.1.5.

DPF” gtingt 3aperncTpmMpoBaHHbI  MOMHBbIM  3PEPEKTUBHBLIN  KOIPDULMEHT
. OCHOBHOW MOLLIHOCTMW.
DPF otcap™
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3Hak MUHYC yKasblBaeT Ha 90
BbipabaTbiBaeMyl0 MOLLHOCTb, @ 3HaK +Q

Mnoc — Ha NoTpeGnsemMyo MOLHOCTb. ]
Cyddumke ind/cap npegcrtaBnsier

o o DPF*totcap-
WHOYKTUBHBIN/EMKOCTHOW  XapakTep. 180
[aHHbIl napameTp perucTpupyetcs DPFtotind-
Nno OTAENbHOCTW, KakK MOKa3aHo Ha
PUCYHKe. 3a onpefdeneHveM -Q

obpauwlaTtbes k pasgeny 5.1.5.

MoOLLHOCTb UCKaXeHWn dasHoro Toka, Bknwouvas Di, (MOLHOCTb
UcKkaxeHu Toka dasbl p). 3a onpegeneHveMm obpawaTtbCsa K
pasgeny 5.1.5: NamepeHne MOLIHOCTU (COOTBETCTBUE CTaHOapTy:
IEEE 1459-2010).

Di

MonHas adpdekTMBHAA MOLLUHOCTb WCKakeHu ¢asHoro Toka. 3a
Deiyy onpegeneHnem obpawatbcs Kk pasgeny 5.1.5:  W3mepeHue
MOLLHOCTU (cooTBeTcTBME cTaHaapTy: IEEE 1459-2010).

MOLWHOCTb  HENWHEWNHbIX WUCKaXXEeHUN CuHycompanbHoOCTU  dhas,
BKMtO4asn DHp (MoLHOCTD HENUHENHbIX NCKaXKeHnI

DH cuHycompanbHoCcTM (oasbl p). 3a onpegeneHveMm obpawiatbesi K
pasgeny 5.1.5: NamepeHne MOLLHOCTU (COOTBETCTBME CTaHAAPTY:
IEEE 1459-2010).

MonHaa addekTMBHAA  MOLWLHOCTb  HENMUHEMHbIX  MCKaXXeHWUN
DeH cuHycompanbHocTW. 3a onpegeneHveM obpallatbcs K pasgeny
5.1.5: NonHas HeOCHOBHas MOLLHOCTb U3MEPEHMS.

MOLLHOCTb MCKaXXeHUIN hasHOro HanpshkeHus (HanpshkeHust «dasa-
HenTpanb»), BKNo4ast Dv,(MOLLHOCTb NCKaXeHWUIn HanpshkeHns dasbl
p). 3a onpepeneHvem obpawiatbes K pasgeny 5.1.5: MamepeHue
MOLLHOCTU (cooTBeTcTBME cTaHaapTy: IEEE 1459-2010).

Dv

CymmapHaa Bcex a3 3ddeKTuBHass MOLHOCTb WCKaXKEHUN
DevVig HanpshkeHusa. 3a onpegeneHnem obpalwiatbcs K pasgeny 5.1.5:
N3mepeHmne molHocTH (cooTBeTcTBUE cTanaapty: IEEE 1459-2010).

3apernctpmpoBaHHass ob6beanHeHHasi $OCHOBHaF| N HEeOCHOBHas)
aKTMBHasa aHeprna dasbl, BKNoYad Epp’" (aKTMBHYIO 3Hepruto dasbl

Ep+ p)- 3HaK MVHYC yKasbiBaeT Ha BblpabaTbiBaeMyld 3HEpruio, a 3Hak
nmC — Ha NoTpebnsaemyto sHepruio. 3a onpegeneHnem obpailartbes
K pasgeny 5.1.6.

3apeructpupoBaHHass obbeauMHeHHas (OCHOBHAasi M HEOCHOBHas)
aKTUBHasa 3Heprus. 3Hak MUHYC yKasblBaeT Ha BbipabaTbiBaemyto, a
3HaK MIOC — Ha noTpebnsemyo sHepruio. 3a onpepeneHvem
obpauwlatbces K pasgeny 5.1.6.

Epiot

3aperncTpMpoBaHHas peakTMBHasi OCHOBHasi 3Heprus dasbl,

Eq+ BKIO4as Eq,{"' (peakTuBHyt0 3Hepruto asbl p). 3HaK MUHYC
yKkasbiBaeT Ha BblipabaTbiBaemyto, a 3HakK Nic — Ha NoTpebnsemyio
3Hepruto. 3a onpegeneHnem obpaulatbes K pasgeny 5.1.6.

3aperncTpmpoBaHHas cymMmapHasi Bcex a3 peakTMBHasi OCHOBHas
3Heprus. 3HaK MMHYC yKa3biBaeT Ha BblpabaTbiBaemyto, a 3HakK Noc
— Ha noTpebnsiemyto sHepruto. 3a onpefeneHmemM obpawiatbes K
pasgeny 5.1.6.

EQot

YacTtoTa, Bkmoyasa frequi, (Yactota Hanpsbkenus Ha Ujpn), frequ:
f, freq (yactota HanpsbkeHuss Ha U; u freq (vactota Toka Ha [;). 3a
onpefeneHnem obpallatbcs k pasgeny 5.1.4.
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- KoahdmumeHT HecummMeTpumn TOKOB 0bpaTHONM NocnesoBaTenbHOCTU
(%). 3a onpegenexHvem obpawatbes K pasgeny 5.1.10.

0 KoahduLmeHT HeCMMMETpUM TOKOB HYNEBOW MOCneaoBaTenbHOCTU
(%). 3a onpepgeneHvem obpawaTtbed K pasgeny 5.1.10.

It CocTaBnsioLasa Toka npsiMon nocneoBaTenbHOCTM Ha TpexdasHbIX
cuctemax. 3a onpegeneHuem obpauwlarbcs K pasgeny 5.1.10.

CoctaBnsiowjasd  Toka  obpaTHOM  MmocrefdoBaTeNnbHOCTM  Ha
I TpexdasHbIx cuctemax. 3a onpegeneHmemM obpaiwiatbCcsa K pasgeny
5.1.10.

CocTaBnsiowme  Toka  HyneBoW  MOCRegoBaTeNlbHOCTM  Ha
TpexdasHbix cuctemax. 3a onpegeneHmem obpawiatbCcs K pasgeny
5.1.10.

CpefHekBagpaTnyeckoe 3HavyeHMe ToKa, U3MEpPEeHHOe Ha KaxJom
IRms nonynepwvoae, BKITIOHMad lbrmsys  (TOK  cbasbl P), INRmsts
(cpegHekBagpaTnyeckoe 3Ha4YeHUe ToKka HenTpanm)

CpenHekBagpaTnyeckoe 3HayeHue Toka OCHOBHOW YacToThbl lh; (Ha
1-x rapmoHukax), Bkntoyas Ifund, (cpegHekBagpaTuyeckoe 3HaveHue
OCHOBHOro Toka ¢hasbl p) u Ifunds (cpegHekBagpaTU4EeCKkoe 3HadYeHne
OCHOBHOIO TOKa HEnTpanm).

Ifund

CpegnHekBagpaTmnyeckoe 3HayeHue n-n rapMOHNYeCKoWn
cocTasnsoLlen Toka, Bknoyas I;h, (dhbasa p; cpeaHeksagpaTtnyeckoe

Ih, 3HayeHMe n-N rapMOHMYECKOW cocTaBnswowen Toka) u  Iyh,
(cpenHekBagpaTuyeckoe 3HayeHue n-n rapMOHNYECKON
cocTaBnsloLlen Toka HeuTpanu). 3a onpegeneHuem obpallatbcs K
pasgeny Owmnbka! MICTOUYHUK CCbINIKM He HangeH.

CpegHekBagpaTnyeckoe  3HadyeHMe N-U UHTEepPrapMOHUYECKON
CoCTaBnsioLen TOKa, BKITHOYas lih, (cbasa p;
cpegHekBagpaTMyeckoe  3HadeHwe n-u UHTeprapMOHUYEeCKOW

lih, cocTaBnstolen Toka) u lyih, (cpegHekBagpaTnyeckoe 3HavyeHue n-iu
WHTEPrapMOHMYECKOM  COCTaBnslOLEeN Toka  HewTtpanu). 3a
onpegeneHnem obpalwiatbca Kk pasgeny Owwmbka! WUcTtouHuk
CCbIUJIKU He HanAeH.

HomuHanbHbIn TOK. Tok knewen gna 1 B cpegHekBagpaTtuyeckoro

|
Nom 3Ha4yeHus Ha BbIXoJe.

MvkoBbINA TOK, BKoYas I« (TOK pasbl p), Bktoyast Ive (MMKOBBLIA TOK
HeWTpanwu)

CpenHekBagpaTnyeckoe 3HauyeHne Toka, BKINoYas lxms (TOK pasbl p),
IRms Ivens  (CPpeOHEKBagpaTUYeCKoe 3HavyeHue Toka HenTpanu). 3a
onpegeneHnem obpallartbcs K pasgeny 5.1.3.

MrHoBeHHasi o6beanHeHHas (OCHOBHas 90° Q%,
M HEOCHOBHasl) aKTMBHasi MOLLHOCTb ”%%Q
asbl, BKMOYas *P, (akTMBHYIO [l I %,
+p MOLWWHOCTb pa3bl p). 3HaK MUHYC -P +P ®
yKkasblBaeT Ha BblpabaTbiBaemyto, a 180 o°
3HaK nnwc — Ha noTpebnsemyto -P +P &
MOLLHOCTb. 3a onpeaeneHnsiMm F
obpawaTtbces k pasgeny 5.1.5. I |V'é
700 &
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3apernctpypoBaHHasi akTuBHasi (OCHOBHasi W HEOCHOBHas)

P+ MOLLHOCTb hasbl, BKIoYas Pyt (aKTUBHYIO MOLLHOCTL (hasbl p). 3HaK
MUWHYC YyKasblBaeT Ha BblpabaTbiBaemyl, a 3HaK MAKC — Ha
notpebnsemyio MOLWIHOCTb. 3a onpeeneHuammn obpawlaTtbcs K
pasgeny 5.1.5.

MrHoBeHHas obbeanHeHHasa
(ocHOBHasi M HeOCHOBHas) aKkTUBHas 90° Q
MOLLUHOCTb. 3HaK MUHYC yKa3blBaeT Ha %Q
BblpabaTbiBaeMyto, a 3HaK NC — Ha l | ”Eo,y
notpeodnsemyto MOLLHOCTb. 3a P P %
- (o] (0]
Pyt onpeaeneHnamm obpawaTbes K 180 °
pasgeny 5.1.5.
-Ptot +Ptot §
m v &
~N
5 &L
270 (o)

3aperncTpupoBaHHass cymMmapHas Bcex (a3 (OCHOBHas MU
HEOCHOBHasl) aKTMBHAsA MOLUHOCTb. 3HaK MWHYC YKasblBaeT Ha

+
Prott BblpabaTbiBaeMyto, a 3HaK Nrc — Ha NoTpebnsemyo MOLLHOCTb. 3a
onpefeneHuamun obpaliatbcs K pasgeny 5.1.5.
MrHoBeHHasi aKkTMBHas OCHOBHAas MOLLHOCTb, BKfoYas +Pfund,
+Pfund (aKTMBHYIO OCHOBHY MOLLHOCTb ¢hasbl p). 3HaK MUHYC yKa3biBaeT Ha

BbipabaTbiBaeMyto, a 3HaK NIIOC — Ha NOTpebrsieMyo MOLLHOCTb. 3a
onpegeneHnammn obpaiartbcs K pasgeny 5.1.5.

3aperncTpMpoBaHHas akTMBHad OCHOBHas  MOLWLHOCTb  hasbl,
BKMtoyass Pfundy: (aKTMBHYIO OCHOBHYIO MOLLHOCTb (pasbl p). 3HaK

Pfund” MUHYC YyKasblBaeT Ha BblpabaTbiBaemyk, a 3HaK MNMC — Ha
notpedbnsiemyto MOLWIHOCTb. 3a onpegeneHusiMM obpawaTtbCs K
pasgeny 5.1.5.

MrHoBeHHasa npsiMasi nocrnenoBaTeNbHOCTbL CyMMapHoOW Bcex a3
P 1P aKTVBHOW OCHOBHOW MOLUHOCTM. 3HaK MWHYC yKkasbiBaeT Ha
BbipabaTbiBaemyto, a 3HaK Noc — Ha NoTpe6nsAemMyo MOLHOCTb.

3a onpefeneHuamum obpallatbes K pasgeny 5.1.5.

3aperncTpupoBaHHas npsamasi MocrnegoBaTesNilbHOCTb CYMMapHOW
Bcex ¢ha3 aKTMBHOW OCHOBHOM MOLLHOCTU. 3HaK MMHYC YKa3bIBaeT Ha

P ot
tot BbipabaTbiBaeMyl0 MOLIHOCTb, a 3HaK MMcC — Ha Mpamyio
nocnegoBaTenbHOCTb NOTPEBNAEMON MOLLHOCTH.
3a onpefeneHuamm obpallartbes K pasgeny 5.1.5.
MrHoBeHHas aKTMBHas MOLLHOCTb FapMOHWK basbl, BKoYas Py,
+p (aKTMBHYIO MOLLHOCTb rapMOHUMK ¢hasbl p). 3HaK MMHYC yKa3biBaeT Ha
TFH

BblpabaTbiBaeMyto, a 3HaK Nrc — Ha NoTpebnsemyo MOLLHOCTL. 3a
onpefeneHunamun obpaliatbcs K pasgeny 5.1.5.

3apeructpMpoBaHHas akTUBHasi MOLLHOCTb rapMOHUK  ¢pasbl,
Pt BKIMoY4as Pyt (aKTUBHYIO MOLLHOCTb rapMOHUK hasbl p). 3HaK MUHYC

yKkasblBaeT Ha BblpabaTbiBaeMyto, a 3HaK Nnc — Ha nNoTpebnsemyto

MOLLUHOCTb. 3a onpefeneHmuamMu obpallarbes K pasgeny 5.1.5.

MrHoBeHHas cymmapHas Bcex a3 akTMBHasi MOLUHOCTb FapMOHMK
dasbl. 3HaK MUHYC yKa3biBaeT Ha BbipabaTbiBaeMyto, a 3HaK Mic —
Ha noTpebnsiemyld MOLWHOCTb. 3a onpeaeneHusaMy obpallatbes K
pasgeny 5.1.5.

ilDH'(ot
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3apeructpuMpoBaHHasi CymmapHasi Bcex pa3 akTMBHas MOLLHOCTb
rapmMoHuK asbl. 3HaK MMHYC YyKasbiBaeT Ha BblpabaTbiBaeMylo, a
3HaK MMAC — Ha noTpebnsemyid aKkTUBHYKD MOLLHOCTb. 3a
onpefeneHnamun obpallatbcs kK pasgeny 5.1.5.

IDH'(oti

MrHOBEHHbIN KoathpmUNEHT P €——>+P
06beMHEHHON (ocHoBHOM " 90 )
HEOCHOBHOMW) MOLLIHOCTH daskl,
BkMtoyass  +PFpiuc (KOS DULNEHT
MOLWHOCTK ¢hasbl p). 3HAK MUHYC
+PFing yKkasblBaeT Ha BblpabaTbiBaeMyto
+PFap MOLLHOCTb, @ 3HaK nMwcC — Ha
notpebnsemyio MoLHocTb. Cyddpuke
ind/cap npeacraBnseT
WHOYKTUBHBIN/€MKOCTHOW XapakTep.

Mpumevanne: PF= DPF, «korga
rapmMoHWKM OTCYTCTBYIOT. 3a onpefeneHmemM obpallaTtbcs K pasgeny
5.1.5.

3apermcTpmpoBaHHbIN KoadhpnumneHT
obbegnHeHHoN (ocHoBHOM "
HEOCHOBHOW) MOLLIHOCTW.

3Hak MUHYC ykasblBaeT Ha
PFinat BblpabaTbiBaEMy0  MOLLHOCTb, a
PE._ 4 3HaK nNnwc — Ha noTpebnaemyto
cap— MOLLHOCTb. Cyddumke ind/cap
npepcrtaensieT
WHOYKTUBHBIN/EMKOCTHOW  XapakTep.
[aHHbIi napameTp perncTpupyeTcsl No OTAENbHOCTU AMNst KaX4oro
KBagpaHTa, Kak MoKa3aHO Ha pUCYHKE.

MrHOBEHHbIA MONHLIA  APPEKTUBHBLIN  KOIPMOULNEHT MOLLHOCTU
(OCHOBHOWM N HEOCHOBHOW).

iPFetotind
3HakK MWHYC YyKa3blBaeT Ha BblpaGaTblBaeMyl-O MOLLHOCTb, a 3HakK

+PFeicap nnooc — Ha noTpebnsemyto  MmowHocTb. Cyddukc ind/cap
npeacTaBnseT WHOYKTUBHbIN/€MKOCTHOWN Xapakrep. 3a
onpefeneHnem obpallartbcs K pasgeny 5.1.5.

3aperncTpMpoBaHHbIl  MOMHBLIA  A(PPEKTUBHBLIN  KOIPDULNEHT
06beMHEHHON (OCHOBHOW Y HEOCHOBHOW) MOLLHOCTW.

3HaKk  MMHYC  yKkasbiBaeT  Ha -P TP +P
BbipabaTbiBAEMYIO  MOLLHOCTb, a
3HaK nNnwc — Ha noTpebnaemyto
MOLLHOCTb. Cydbduke ind/cap
PFetcapt npegcraBnaet 1801
WHOYKTUBHbBIA/EMKOCTHOW  XapakTep.
JaHHbIn napameTp peructpupyetcs PFetotind”
Mo OTAENbHOCTM  ANS  KaXdoro 1l
KBagpaHTa, Kak [okasaHo Ha
PUCYHKe. 270°

P Fetotindi
PFetotcap

’e)

OnutenbHei nukep B hase (2 yaca), BkoYan Py (ANUTENbHLINA
dnukep mexay dasamun p u g) U Py, (ANUTENbHBIN nvkep Mexay
dason p n HenTpanbo). 3a onpegeneHmemM obpallaTtbCs K pasgeny
5.1.9.

p KpaTtkoBpemeHHbin  cnvkep (10 MUHYT), BKMOYaa Py
st (kpaTkoBpeMeHHbIN bnnkep mexay dasamv p n g) n Py, (dbrinkep ot
p 0O HenTpank). 3a onpegeneHnemM obpawaTbes k pasgeny 5.1.9.
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KpatkoBpemeHHbIn  drmkep (1 MuHyTa), BKMOYaA  Psyiminpg
(kpaTkoBpeMeHHbIn drvkep mexay dasamu p 1 g) U Pgaming
(bnvkep oT p Ao Heutpanu). 3a onpefeneHuwem obpaluatbcs K
pasgeny 5.1.9.

F)st(lmin)

MrHoBeHHbI onnkep, BKIOYASA Pinsipg (MTHOBEHHBIN rinkep mexay
Pinst dasamn p U g) U Pinsp (MTHOBEHHBLIN (hnivikep mexay chasoint p u
HenTpaneto). 3a onpeaeneHnemM obpalaTbed K pasgeny 5.1.9.

MrHoBeHHasi 00begMHEeHHasa (OCHOBHAs M HEOCHOBHAs) HeaKTUBHas
¢aszoBas MOLUHOCTb, Bknovass *N, (HeakTuBHy a3oBYyO

+N MOLLHOCTb hasbl p). 3HAaK MUHYC yKa3biBaeT Ha BbipabaTtbiBaeMyto, a
3HaK MNMIOC — Ha noTpebnsemMyld HeakTUBHYK MOLHOCTb. 3a
onpegeneHnem obpallartbcs K pasgeny 5.1.5.

3apeructpupoBaHHass 06beguHeHHas

(ocHoBHas " HeocHOBHas) +Q
HeakTuBHas asoBas  MOLLHOCTb, Il
BKITIO4as Ncapiindp (HeakTuBHYO Necap*
das3oByl0  MOLWHOCTL  pasbl  p). 180

Ninq Cyddumke ind/cap  npepcraenser Nind
WHOYKTUBHBLIN/EMKOCTHOW  XapakTep.

Neapt 3Hak MUWHYC yKasblBaeT Ha -.Q il
BblpabaTbiBaeMylo, a 3HaK Mc — Ha 570° &
notpebnaemyio pPEeaKTUBHYHO
OCHOBHYIO MOLLHOCTb. [laHHbIA napameTp peructTpupyetcss no
OTAENBbHOCTU ANSA KaXKO0ro KBagpaHTa, kak MoKa3aHo Ha pucyHke. 3a
onpegeneHnem obpaluartbcs K pasgeny 5.1.5.

MrHoBeHHasi peakTuBHas pa3oBasi OCHOBHasi MOLLHOCTb, BKrto4yas
+Q, (peakTuMBHYIO a30oBYyld MOLLHOCTb (pa3sbl p). 3HaK MUHYC

+Qfund yKasblBaeT Ha BbipabaTbiBaeMylo, a 3HakK Mc — Ha notTpebnsemyto
peakTVBHYIO OCHOBHYIO MOLLHOCTbL. 3a onpegeneHvem obpaliatbes K
pasgeny 5.1.5.

3apeructpmpoBaHHasi ¢asoBas
peakTuBHasi OCHOBHAas MOLHOCTb. +Q
Cythbdpuke ind/cap  npeacrtasnser 1l
WHOYKTUBHbIN/EMKOCTHOW  XapakTep. Qeap’
3Hak MUHYC ykasblBaeT Ha 180
Qfundingt BblpabaTbiBaeMyto, a 3HaK Mc — Ha )
Qfundeayt notpebnaemyto PeaKTUBHY0 Qind
OCHOBHY!O MOLLHOCTb. [aHHbI Q 11|
napameTp pervcTpupyeTcsi no S0 &
OTAENBLHOCTYU ans KaXkgoro
KBagpaHTa, Kak [MoKasaHO Ha pucyHke. 3a onpepeneHnem
obpawaTbes K pasgeny 5.1.5.

MrHoBeHHas npAmas nocriegoBaTeflbHOCTb CyMMapHOW Bcex ¢as

J_FQ+tmcap peakTMBHOW OoCHOBHOM MoluHocTU. Cydduke ind/cap npeacrasnseT
. WHOYKTUBHBIN/EMKOCTHOM XapakTep. 3HaK MWHYC Yyka3biBaeT Ha
1Q totind BblpabaTbiBaeMylo, a 3HaK MC — Ha NOTPEONSAEMYIO PEaKTMBHYIO

MOLLHOCTb. 3a onpegeneHmemM obpauwiaTees k pasgeny 5.1.5.

3aperncTpmMpoBaHHas npsimasi MocrnefoBaTeNlbHOCTb CyMMapHOW

Bcex (a3 peakTMBHOWM OCHOBHOM MollHocTu. Cyddumke ind/cap

Q" wingt npeacraBnaeT WHOYKTUBHbLIN/E@MKOCTHOW XapakTep. 3Hak MWHYC

totind= ykasblBaeT Ha BblpabaTbiBaemyto, a 3Hak Nmoc — Ha NoTpednsemMyto

Q" totcap® PEaKTUBHYIO MOLLHOCTb. [aHHbli napaMeTp perucTpupyeTcs Mo
OTAENBLHOCTU ANs KaX40ro KBagpaHTa.
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O6beanHeHHas (OCHOBHasi U HeOCHOBHasi) chmkcpyemas casoBasi
S MOLLIHOCTb, BKMoYas S, (dukcupyemyro MoWHOCTb dasbl p). 3a
onpefeneHnem obpallatbcs K pasgeny 5.1.5.

ObbeanHeHHas (OCHOBHas M HEOCHOBHasl) cyMMapHas Bcex a3
Seot apdpekTnBHAA  duKkcupyemass MOLLHOCTb. 3a  onpegeneHuem
obpawaTbes K pasgeny 5.1.5.

dukcMpyemasi OCHOBHasi MowHOCTb dasbl, BkMwyaa Sfund,
Sfund (cbmkcrMpyemMyto OCHOBHYHO MOLLHOCTL ¢hasbl p). 3a onpegeneHnem
obpaulatbes k pasgeny 5.1.5.

Mpsmasa nocnegoBaTenbHOCTb CyMMapHOW Bcex a3 adhdekTMBHON
S PUKCUPYEMON OCHOBHOWM MOLLIHOCTK. 3a onpegeneHmemM obpallaTtbes
K pasgeny 5.1.5.

HecummeTpuuHaa  dukcupyemast  OCHOBHAsi  MOLLHOCTb. 3a

Sufund onpeeneHvem obpatartbes k pasgeny 5.1.5.

dukcMpyemasi HEOCHOBHasi MOLLHOCTb  (pasbl, BKMYasd S,
Sn (cbmkcmpyemyto HEOCHOBHYHO MOLLHOCTb hasbl p). 3a onpegeneHnem
obpawaTbes K pasgeny 5.1.5.

MonHasa adpdekTnBHaAA GUKCMpyeMasi HEOCHOBHAasi MOLLHOCTb. 3a

Sen onpegeneHnem obpallartbcs K pasgeny 5.1.5.

dukcmpyemass  MOLUHOCTb  rapMOHWK  asbl, BKMYas  SHe
SH (cbmKkcrMpyemMyto MOLLHOCTb rapMOHMK dhasbl p). 3a onpegerneHnem
obpauwlartbes k pasgeny 5.1.5.

CymmapHaa Bcex a3 addekTMBHass UKcupyemas MOLLHOCTb

S6Hiot rapmoHuk. 3a onpegeneHmemM obpauaTbcs K pasgeny 5.1.5.

MonHbIN KOAPULMEHT UCKAKEHNS CUHYCONOANBbHOCTU KPMBOW TOKa
(8 % wwm A), Bkmwoyas THD, (koahdULMEHT UCKaXeHUs
CUHyconaanbHOCTN KpuBOW Toka basbl p) m THD)y (kosdduumneHTt
WUCKaXXEHNs CUHYCOMAANbHOCTM KPUBOW TOKa HenTpanu). 3a
onpegeneHnem obpalwiatbcs Kk pasgeny Owwmbka! WUctouHuk
CCbINKWA HEe HaWaEeH.

THD,

MonHbIN  KOAMPPMUMEHT UCKaXKEHUA CUHYCOMOANbHOCTU KPUBOW
HanpskeHuss (B % wnu B), Brmovad THDyyy (koadduumeHt
UCKaXXeHNs1 CUHYCOMOAnNbHOCTU KPMBOWM HanpshkeHnst Mexay dasamu
p n g) n THDy, (KO3(PPULMEHT WCKaKEHUS CUHYCOMOANbHOCTU
KPMBOW HanpsbkeHus wMexay ¢ason p u  Hentpanblo). 3a
onpefeneHnem obpalwlarbcs K pasgeny 5.1.10.

THDy

KoadpdmuneHT HecnmmeTpun HanpspKEHUN obpaTHOM
u nocnegosartensHoctn (%). 3a onpegeneHvem obpawartbca K
pasgeny 5.1.10.

Koadhpmument HecumMmMeTpumn HanpsKeHUn HyrneBomn
u nocnegosartensHoctn (%). 3a onpegeneHvem obpawartbca K
pasgeny 5.1.10.
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CpenHekBagpaTnyeckoe 3HaudeHue HanpskeHusi, Bkmodas Uy
(HanpsbkeHne mexay dasamum p M g) u U, (HanpshkeHne mexay
dason p n HelTpanbto). 3a onpefeneHnemM obpallatbes K pasgeny
5.1.2.

U. URms

CocTaBnswowas HanpsbkeHuss MpsMON  MocrnefoBaTeNbHOCTM  Ha
U’ TpexdasHbIx cuctemax. 3a onpegeneHmemM obpalwiatbCcsa K pasgeny
5.1.10.

CocTaBnsiowasa HanpsbkeHus obpaTHoW nocnefoBaTenbHOCTU Ha
U TpexdasHbix cuctemax. 3a onpefeneHunem obpallatbCcsa K pasgeny
5.1.10.

CocTaBrsiiollan HanpshkeHUst HyneBoil MocnenoBaTenbHOCTU Ha
u° TpexdasHbix cucTemax. 3a onpefeneHneM obpallaTtbes K pasgeny
5.1.10.

MuHuManbHoe HanpskeHne Ugmsys, U3MEPEHHOE NPU BO3HUKHOBEHUN
npoBasa HanpsKeHust

CpeaHekBagpaTnyeckoe 3Ha4YeHne HanpshKeHUsi OCHOBHOW YacToThl,
Bkmtodasa Ufund,y (cpedHekBagpaTuyeckoe 3HauyeHMe OCHOBHOrO
HanpsPKeHUs Mexay dazamu p n g) n Ufund,
(cpenHekBagpaTM4eckoe 3Ha4YeHME OCHOBHOIO HampsiKeHust Mexay
dason p n HenTpanbo). 3a onpegeneHmemM obpallaTtbcs K pasgeny
OwmnbKa! MICTOYHUK CCbIIIKM HEe HaugeH.

Ufund

N-9  rapMoHu4Yeckass CocTaBnslwas  CpeaHeKkBagpaTU4eckoro
3HayYeHMs1 HanpsikeHus, BKIoYas Upghy  (N-9 rapmoHudeckas
COCTaBMsoWas CpedHEeKBagpaTUYECKOro 3HaYeHUss HanpshKeHus

Uhy, mexay dasamu p n g) n Upghy (n-a rapmoHunyeckas coctasnstoLias
cpegHeKBagpaTUYECKOro 3Ha4YeHUs HanpshkeHus Mexay dason p u
HenTpanetlo). 3a onpegeneHnem obpallatbeca K pasgeny Owwubkal
MCTOYHUK CChINKU HEe HaWAEH..

N-1 MHTEprapMOHWYeCcKas COCTaBnsoWas CpefHEKBadpaTU4EeCKoro
3HayeHns1 HanpskeHusi, Bknoyas Upgihy (N-A MHTeprapmoHunyeckas
COCTaBnsilolWas CpeaHEKBAAPATUYECKOrO 3HAYEHUs] HanpshKeHus

Uihy mexay dasamm p u g) u Ujihy (n-a uHTeprapmoHuyeckas
COCTaBMsiloWas CpeaHEKBAAPaATUYECKOrO 3HAYEHUs] HanpshKeHust
Mexay dason p u HenTpanbto). 3a onpeneneHnemM obpawaTbes K
pasgeny Owunbka! MICTOYHUK CCbINIKUM HEe HauAeH..

N-s MHTeprapMoHuyeckasl COCTaBnsoLlas CpedHeKBagpaTn4eckoro
3HAYEeHMs1  HamnpshkeHusl, Uu3MepeHHoro Mexagy ¢asamu. 3a
onpeneneHnem obpalwiatbcs k pasgeny Owwmbka! WUctouHuk
CCbINIKN HEe HauAeH..

MuHumaneHoe HanpskeHne Ugmsy, W3MEpeHHOe BO BpeMms

UInt n
pepbiBaHNA.

HomuHanbHoe HanpsxeHwue, 00bl4HO HanpgaxeHne, Ha KOoTopoe

U
Norm paccyuTaHa ceTb UM Mo KOTOPOMY OHa UAeHTUPULMPOBaHa.
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MukoBoe HanpsxeHne, Bknoyas Upgpk (HanpshkeHne mexay casamu

Upi p 1 g) n Upe (HanpshkeHne mexay dason p U HenTpanbko)

CpegHekBagpaTnyeckoe 3HadeHMe HanpsbkeHusi, obHoBrsiemoe
Kaxaeln nonynepuon, Bknovas Uggrmsy, (HANpshkeHne nonynepuoaa

Urmsts mexay dazamu p 1 g) U Urmsy, (HANpshkeHWe nonynepuoga Mexay
dason p n HelTpanbto). 3a onpefeneHnemM obpalwlaTbes K pasgeny
5.1.11.

MakcumansHoe HanpshkeHue Urmsys, N3MepeHHoe npu

Uswell
BO3HWUKHOBEHUW NepeHanpshkeHus.

CpepHekBagpaTU4eCckoe 3HayeHMe HamnpsKeHWs CUrHamnoB CeTw,
BkMmoyass Ugigyg (HamMpskeHWe cuUrHanos nonynepuoaa  Mexay
dasamun p n g) n Usigp (HanpsbkeHne curHanos nonynepuoga Mexay
daszon p wn HewTpanbi). CurHanusauus npeacTaBnsieT cobon
BbIOPOC cwrHamnoB, 4acTo MpunaraemMbii NpY  HErapMOHUYECKOW
YyacToTe, KOTOPbIA OCYLECTBMASET AWCTaHUUOHHOE yrpaBrieHne
obopygoBaHneMm. 3a pJeTanbHOM WHopmaumen obpawaTtecs K
pasgeny 5.2.6.
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ColdepixaHue

2 OnucaHue

2.1 JluueBas naHenb

- &EMETREL

Y Power Master

PucyHok 2.1: Jluyeeas naHesnb

PacnionoxeHue opzaHoe8 yripasneHusi Ha nepedHel naHenu:

S o o

XK-aucnnen

F1-F4

KHonku co cTpenkamm
KHonka Enter (Beoga)
KHonka ESC (Bbixon)

KHonku yckopeHHoro
pocrtyna (6bicTporo
BbIOOpa koMaHA)

KHonka LIGHT
(MOAOCBETKA)

(3BYKOBOW CUTHAN
BbIKITFOYAETCH)

LisetHon TFT gucnnen, 4.3 aonma, 480 x 272 nukcens.
PyHKUMOHaNbHbIE KNaBULLIK

McnonbayoTca Ansa nepemMeLleHns Kypcopa u Bbibopa napameTpoB.
Bxopg B nogmeHto.

Bbixoa u3 niobon npouenypbl, NOATBEPXKAAET HOBblE HACTPOMKH.
BbICTpbI 4OCTYN K OCHOBHBIM (YHKLMAM npubopa.

BkntoyeHune/Bbiknto4YeHne CBETOANOAHOMN NoACBETKN BbICOKOM
WHTEHCUBHOCTMU.

Ecnu kHonka LIGHT (NMOLCBETKA) 6ynet HaxaTa B TedeHune 6onee 1.5
CEKYHA, 3BYKOBOW curHanusatop OyaeT OTkmYeH. [ns BKIHYEHUsI
3BYKOBOIO CUrHammsaTopa HeobXoOAUMO HaxaTb KHOMKY UM yaepXuBaTb
€e B HaXkaToOM COCTOSIHUW.
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8. Knonka BKI-BbIKN BknoyaeT/ BbiknoyaeT npmbop.
9. KPbILIKA 3awurta nopToB CBA3M U croTta Ans kapTbl microSD.

2.2 [MaHenb c coegnHUTENbHbIMU pa3beMamMmu
o [penynpexaeHue!

. VMcnonb3oBaTtb TONbKO Ge3onacHble
n3MepuTtesbHblie I'IpOBO,EI,a!

e MakcumanbsHo gonyctumoe MUHUManbHOEe
HanpskeHne  Mexay  BXOAHbIMW  KIeMmamu
HanpskeHnss ©n  3emnen pasHo 1000 B
(cpenHekBagpaTudeckoe 3HaveHue)!

e MakcumanbHoe KpaTKOBpPEMEHHOE HanpshKeHne
BHeLWHero agantepa nutaHusa 14 B! MakcumansHo
JONYyCTUMOE HanpsbkeHne Mexay BXOAHbIMN
Knemmamu HanpsxeHus pasHo 1730 B
(cpepHekBagpaTnyeckoe 3HavYeHue).

PucyHok 2.2: BepxHsisi maHesb ¢ pasbemamu

KomroHoska eerHelj rnadesiu ¢ pasvemamu

1 BxogHble knemMmmbl HaknagHbIX TpaHcgopmaTopoB Toka (I, 1o, I3, In).
2 BxogHble knemmbl uamepeHusa Hanpskenns (L1, L2, L3, N, SA3EMIJL.),
3 Pasbem ans BHewHero nutaHusa 12 B.

PucyHok 2.3: bokogasi naHesb ¢ pasbemamu

KomroHoska 60koeol naHesnu ¢ pasbemamu

1 Cnort anga kapTbl MicroSD.

2 TlocnepoBartenbHblt pasbem PS/2 — RS232/GPS.
3 Pasbewm Ethernet

4 Pasbem USB
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2.3 Bwupa cHuay

PucyHok 2.4: Bud cHusy

KomroHosKka HUXXHell naHesu

1. KpblwKka akKkyMynsTOPHOrO oTceka
2. BMHT akkyMynsTOPHOrO OTCeKa (BblBOpa4MBaETCs At 3aMEeHbl akKyMynsTOPOB).
3. Tabnuuka c cepuiHbIM HOMEPOM.

2.4 TpuHapgnexHocTu

2.4.1 CraHAapTHbie NPUHAANEXHOCTH

Tabnuya 2.1: CmaHdapmHsie npuHadnexHocmu K rpubopy Power Master

OnucaHue KonuuyecTtBO

Mbkunin TokoBble knewm 3000 A/300 A/30 A (A 1227)

TemnepatypHbin wyn (A 1354)

M3mepuTenbHbIA HAKOHEYHUK

3axnM «KpoKoAWM»

MpoBoa Anst 3MepPEHUsT HanpPsPKEHNS

Kabenb USB

Kabenb RS232

Kabenb Ethernet

MepexoaHuk 6noka nutanusa 12 B/1,2 A

AKKYMynaTopbl HUKeNb-MeTannornapuaHslie, Tmn HR 6 (AA)

Msirkasi cymka 151 TepeHOCKM.

MHCTDYKLI,I/IH no aKcnnyartauyun

RiRr(R|loRIR|R|RlOO|O|R N

KomnakT-guck ¢ nporpammMHbiM ob6ecnedeHnem PowerView v3.0 n pykoBoacTBamu.

2.4.2 [OononHuTernbHbIe NPUHAANEXHOCTU

O3HaKOMbTECb C MPUIOXEHHbIM CMUCKOM AOMOMHUTENbHBLIX MPUHAANEXHOCTEN, KoTopble Bbl MoxeTe
nosy4nTb, 3aKkasaB Ux y Bawero guctpmbbioTopa.
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3 PaboTa c npubopom

B HacTosilem pas3gene onncbiBaeTcAd, Kak UCNosib3oBaTb an60p. I'Iepep,Hﬂﬂ naHesnb np|/|60pa cocTount
M3 UBETHOro cBeToamoaHoro amncnnea n KnaesmaTtypbl. Ha gucnnee nokasbiBatoTcs N3MepeHHble JaHHblIe
N CoCToAHNE np|/|6opa. OnncaHnMe OCHOBHbIX CMMBOSIOB AWCMIIES W KMaBuLW MOKa3aHO Ha PUCYHKE,
npmnBegeHHOM HUXe.

Ctpoka
COCTOSIHUSA
PyHKUMOHanNbHbIE
KHOMKM Khonku
BbicTporo
poctyna
Haxatb u ypepxusaTb
[ONS1 CHATUSA KOMUK 3KpaHa
Knasuwn
ynpaBneHus
KypCOpOM, BBOA,
HaxaTtb 1 yaepxvBaTb Bbixoq
ansi 6roKnpoBKM
3BYKOBOIO curHana
BknoueHue/ Bkntouenne/

BbIKINKO4YeHne

BbIKINKO4YeHne noacBeTKn

nnTaHuA

PucyHok 3.1: OnucaHue cumeosiog ducres U Knasuu

an BbIMOJTHEHUN KOHTPOJIbHO-U3MEPUTETbHbIX MepOI'IpI/IFlTI/IIZ MoryT 0T06pa)KaTbCﬂ pasfninyHble 3KpaHbl.
Ha 6onblwunHcTBE 9KpaHOB COBMECTHO WCNOJIb3YyHTCA obwme metkn u cumsonbl. OHWM MokasaHbl Ha
PUCYHKaX HMXe.

HaseaHune 9KPaHHOIo OKHa CTpOKa

COCTOAHUA

MacwTab wkansl Y

MacwTab
wkansl X

(BpemeHn)

Onuuun gns
YHKLMOHANbHBbI
X kHonok (F1-F4)

PucyHok 3.2: Obuwjue cumeorbi U mabnuyku, nokasbleaemblie Ha Oucrisiee, rpu 8binoTHeHUU
KOHMPOIbHO-U3MepUMerbHbIX Mepornpusmuli
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3.1 TMaHenb cocTosAAHMA Npubopa

MaHenb cocTosHUSA np|/|6opa pacnonaraeTcd B BerHeIZ 4acCTun 3KpaHa. Ha Hen YKa3bIBalOTCA pa3syinyHble
COCTOAHUA np|/|6opa. Onuncanus NMUKTOrpamMmm npuBegeHbl B Tabnuue Huxe.

| CTpoka coctosiHus |

MAIN MENU Q S ©~ N\ 09:49:07
= —_—

PucyHok 3.3: lNaHenb cocmosiHus npubopa

Tabnuya 3.1: OnucaHue naHenu cocmosiHus npubopa

LHERE] YKa3blBaeT ypoBeHb 3apaaa akkymynsTtopa.
ir YkasblBaeT, YTO 3apsiAHOE YCTPOWUCTBO NOAKIKOYEHO K Npudopy. MNpu Hanu4mum

3apsAgHOro YCTPOMCTBA akKyMynATOpbl OyAyT 3apshkaTbCs aBTOMaTUYECKN.

& Mpnbop 6nokupyeTcs (3a getansiMm obpawaTbes k pasgeny 3.20.6).
Bbixoa 3a npeaensl 4ONYCTUMbIX 3HAaYeHUn aHanoro-uundgposoro npeobpasoBarensi.

s BbIGpaHHbIN Anana3oH HOMUHAaMbHbLIX HAMPSKEHNIN UM TOKOBbIX KIELLEN CITULLKOM
mar.

09:19 Tekyllee Bpems.

CocmosiHue modyns GPS (dononHumenbHas npuHadnexHocms A 1355):

Mopaynb GPS, oGHapyXeHHbIN, HO COOBLLalOLLNA HeNpaBuibHblE AAaHHbIE O BPEMEHN

\? N NOMNOXEHUM
(MOMCK CMYTHMKOB UM CITULLKOM CNnabbli CNYTHUKOBBIV CUrHan).

O Bpemsi GPS npaBunbHoe — npaBurbHbIA curHan Bpemenn GPS.
CocmosiHue nodknwyeHus K MHmepHemy (3a demarnamu obpauwlambcs K pasdeny
4.3):

E)'CE MopkntoyeHne Kk MIHTEpHETY HeQOCTYMNHO.

EI;IE MpuBop noaknoyeH K IHTEPHETY 1 FOTOB K CBA3MW.

Mpnbop nogknioveH k cucteme PowerView.

CocmosiHue pesucmpamopa:

PervctpaTop o6Lero HasHayYeHNsi akTUBEH, B OXXUZaHWK 3arnycka.

PeructpaTtop o6Liero HasHauyeHuUsa akTUBEH, UAET perncTpaLms.

PerMCTpaTop (*)OprI HanpsaXxXeHna U ToOKa akTUBEH, B OXXKMOaHUKM 3anycka.

PervctpaTop hopMbl HANPSPKEHUA U TOKa aKkTUBEH, UAET pernctpauus.

PervctpaTop nepexoaHbIx NPOLLECCOB aKTMBEH, B OXXMAaHUM 3anycka.

PervctpaTop nepexoaHbIx NPOLECCOB aKTMBEH, UOET perncrTpauus.

FD-® =@ 0

Bbi3oB cnucka namatu. lNokasbiBaeMblii 9KpaH BbI3bIBAETCA U3 MaMATU np|/|6opa.

3.2 KHonku npubopa

KnaBsuatypa npubopa nogpasgenserca Ha YeTbipe noarpynmnbi:
- OyHKUMOHAamNbHbIE KHOMKX
- KHonku 6bIicTporo goctyna
- Knasuwun maHunynauum ¢ meHto/maclwitabuposaHmem: Kypcopsl, Bxoa (Enter), Bbixoq (Escape)
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- ,El,pyrme KHOMKKN: KHOMKK BKIMIOYEHUSA/BBIKIIOYEHUS NMOACBETKN U MUTAHUS

(DyH KUMOHarbHble KHOMKU ABNAKOTCA MHOFO(*JYH KUMOHalIbHbIMW.

Mx Tekywasi pyHKUMS MOKa3biBAaeTCA B HWKHEM 4acTU 3KpaHa M 3aBUCUMT OT BbIOpaHHOW pyHKLMK
npuobopa.

KHomkm GbicTporo gocTyna nokasbiBatoTcs B Tabnuvue Hwke. OHM oGecrneuvBaloT ObICTPbIA JOCTYN K
Hanbosiee 4acTo UCMosb3yeMbliM DYHKLMSM Npubopa.

Tabnuya 3.2: @yHKUuU KHOMoK 6bicmpoeao docmyna

f MokasbiBaeT akpaH «UIF Meter» (Mameputenb HanpshkeHusi, Toka U 4acToTbl) U3
nogmeHio MEASUREMENT (MBMEPEHUE)

e

MokasbiBaeT akpaH «Power meter» (BattmeTp) ns nogmeHio MEASUREMENT

POS (U3MEPEHVE).

MokasbiBaeT akpaH «Harmonics meter» (MIameprtens rapmMoHuK) U3 NOAMEHI0
MEASUREMENT (MSMEPEHWE).

MokasbiBaeT akpaH «Connection Setup» (HacTponka cBasu) ns nogmeHto
MEASUREMENT (MSMEPEHME).

MokasbiBaeT akpaH «Phase diagram» (PasoBas Anarpamma) U3 NOAMEHIO
MEASUREMENT (MSMEPEHME).

YoepxuBaTtb KnaBuly B Ha)XaTOM COCTOSIHUM B T€YEHUE 2 CEeKyHA OIS
3anycka pyHkumn « WAVEFORM SNAPSHOT» (CHUMOK 3KPAHA ®OPMbI
HAMNPAXXEHNA U TOKA). Mpunbop ByaeTt pernctpupoBaTtb BCe U3MEPEHHbIE
napameTpbl B dhanne, KOTopbi MOXET OblTb NpoaHanMaMpoBaH B cucteme PowerView.

YpaepxuaTb Knaesuwly B Ha)KaTOM COCTOSIHUM B TeYEHUe 2 ¢ 4NN
pa3bnoKMpPOBKN/ONOKMPOBKM 3BYKOBLIX CUTHAIOB.

x5 008

Knaeuwmn ynpaeneHus kypcopom, Beoga (Enter) n Bbixoga (Escape) ucnonb3sytorcs gns nepemMeLleHnst
Yepes CTPYKTYPY MeHI0 nNpmbopa ¢ BBOAOM pasnnyHbiX napameTpoB. KpomMe TOro, knaeBuwK ynpaBneHus
KYPCOPOM UCMNOMb3yloTCH Anst MacluTabupoBaHus rpadduKoB 1 NEPEMELLLEHMS KYPCOPOB rpacuKoB.

Knasuiwla ncnonb3yetca anAad yCTaHOBKU UHTEHCUBHOCTU NOLCBETKU (HM3Kaﬂ/BbICOKaﬂ). Kpome TOro,

yAEPXKMBAsS KnaBuLy m B HaXXaTOM COCTOSIHUM, MOfb30oBaTeNb MOXET pa3brnoknpoBaTh/bnokupoBaTb
3BYKOBOW CUrHarn.

@ KnaBulla ncnonb3yeTca and BKINHOYEHUNSA/BbIKMIOYEHNS np|/|60pa.

3.3 Mamatb npubopa (kapta microSD)

Ona xpaHeHua 3anucen B npubope Power master wucnonb3yetca kapta microSD. [lepepg
ucnonb3oBaHnem B npubope kapTy microSD cnegyeT oTdopmMaTUpoBaTh Kak OOUH MOrMYecKnin OUCK B
cdannosown cucteme FAT32 u BCTaBuTb B NpubBOpP, Kak NokasaHO Ha PUCYHKE HUXKE.
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Kapta namaTtu MicroSD

PucyHok 3.4: YcmaHoeka kapmbi microSD

1. OTKpbITb KpbILLKY Npubopa.

2. BcrtaButb kapty microSD B cnot Ha npubope (kapTy crnegyeT MNepeBepHyTb, Kak
nokKasaHo Ha PUCYHKeE).

3. BakpbITb KpbILLKY Npubopa.

MpumeuaHue: 3anpellaeTcs BbikoYaTh Npubop, Korga MMeeTcst 4OCTYN K kKapTe miroSD:
- BO Bpems ceaHca 3anucy;
- Npv NPOCMOTpE 3anucaHHbIX AaHHbIX B MeHlo « MEMORY LIST» (CIMMNMCOK MAMATWN).
OTO MOXET NMPUBECTU K NOBPEXAEHMIO OaHHbIX U X 6e3BO3BpaTHOW notepe.

MpumevaHue: Kapta SD gomkHa 6biTb oThopmMaTupoBaHa Kak €AuHbIN NOrMyecknin Auck B dhannosomn
cucteme FAT32. 3anpeluaetcs ucnonb3oBaTb KapTbl SD, pasgeneHHble Ha HECKOSNbKO JOrMyeckmnx
OVICKOB.

3.4 [maBHOe MeHI0 Nnpubopa

Mocne BkntoveHus nuTaHusa npubopa Ha gucnnee otobpaxaetcs naBHoe meHwo (MAIN MENU). U3
3TOro MeHK MOXHO BblbupaTth Bce hyHKLMM Nnpubopa.

@i 18:13
X, °
- = _4
MEASUREMENTS RECORDERS
e 7
MEASUREMENT SETUP GENMERAL SETUP

PucyHok 3.5: «[JIABHOE MEHIO»
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Tabnuya 3.3: (nasHoe meHro rpubopa

3\‘"’»,_ MoameHio «kMEASUREMENT» (MBMEPEHWME). OBecneunBaeT AOCTYN K pasfnyHbIM
- aKpaHaM namepeHuii npudopa.
() - MoameHio «RECORDER» (PETMCTPATOP). O6ecneumBaeT A0CTYN K KOHpUIypauum
permcTpaTtopoB npubopa 1 xpaHeHnto nHpopmauun.
FS MoameHio « MEASUREMENT SETUP» (HACTPOWKA N3MEPEHWUW). O6ecneunsaeT
'f' OOCTyn K HacTporkam U3amMepeHui.

f Moamenio «GENERAL SETUP» (OBLUME HACTPOWKW) OBecneunsaeT gocTyn K
pa3nuyHbIM HacTpolkam npubopa.

Tabnuuya 3.4: KHornku 6 [11aBHOM MeHo

BbibpaTb nogmeHto.

Bxoa B BbIOpaHHOE NOAMEHHO.

3.4.1 MopameHto npubopa

Haxumasa knasuwy «ENTER» (BBO[) B maBHOM MeH0, MoOnb3oBaTerib MOXET BblbpaTb OOHO ©3
YeTbipex NOAMEHIO:

e Measurements (13mepeHus) — HABOP OCHOBHLIX 3KPaHOB N3MEPEHWMN,

e Recorders (PeructpaTtopbl) — HacCTpoWika U NPOCMOTP PasfnnYHbIX 3anncen,

e Measurement setup (HacTpowika namepeHuin) — HacTponka napameTpoB U3MEPEHUN,

e General setup (Obwasa HacTporika) — noaTBepXAeHne obLLmMX HacTpoek npubopa.
Cnmcok Bcex NoAMEHH0 C AOCTYNHbIMU PYHKLUMAMN NpeacTaBeH Ha CNeayowmux pUCyHKax.

MEASUREMENTS §(I00E 16:51

E)

ENERGY

@

HARMOMICS FLICKERS PHASE DIAGRAM
TEMPERATURE SIGHNALLING

PucyHok 3.6: lTodmeHo usmepeHuli
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RECORDERS L_I0N 17:34

N, I

GENERAL REC. WAVEFORM REC. TRANSIENTS REC.

- L

EVENTS TABLE ALARM TABLE MEMORY LIST

PucyHok 3.7: lNodmeHro peaucmpamopos

MEASUREMENT SETUF

CONHECTION SETUP EVENT SETUP ALARM SETUP

(

SIGHALLING SETUP

PucyHok 3.8: [NodmeHto Hacmpoek usmepeHul

GENERAL SETUP §LE000 16:53

Pl OB | &

COMMUNICATION TIME & DATE LANGUAGE

@ -~ | @®

INSTRUMENT INFO LOCK/UNLOCK COLOUR MODEL

PucyHok 3.9: lNodmeHK obuwux Hacmpoek

Tabnuuya 3.5: KHornku 8 moOMeH!o

Bbibop cyHKLMIA B Npeaenax Kaxaoro n3 nogMeHto.

BBog BbIGpaHHOM OyHKLMN.

ESC Bosspart B «[TITABHOE MEHO».
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35 U I f

MapameTpbl HanpshkeHuWsi, TOKa W YacToTbl MOryT Habniogatbca Ha akpaHe «U, |, f». PesynbTaTtbl
N3MepeHun MoXHo Habriopgate B TabnuuHon (METER (M3MEPUTEMNbHLIA TMPUBOP)) unn
rpacmueckonn opme (SCOPE (OCUWUIITIOITPA®), TREND (OTKINOHEHWA)). O630p TREND
(OTKITOHEHUWA) saBnsietcss aktmBHbIM Tonbko B pexume RECORDING (3AlMNWCbL). 3a petanbHou
nHpopmaumei obpawatecs k pasgeny 3.13.

3.5.1 W3meputenbHbIN Nprubop

Mpn Bxoge B onumto «U, |, f» (HanpspkeHwe, TOK, YacToTa), nokasbiBaeTcsl TabnuyHbin akpaH «U, |, f —
METER» (N3mepuTenb HanpskeHUs, Toka, YacToTbl) (CM. PUCYHKU HUXE).

U,I,:METER L1 @ 17:53

U1 4a»
RMS 220.2v 501.04
b R S . oot
e e e Fate
T B B
T e Lot
e R Soaia
e Ba e 2O0DR
| HOLD || I[123n4 a|] SCOPE |

PucyHok 3.10: OkpaHbl mabnuybl ¢gha3 usmepumerns HanpsixxeHusi, moka u Yacmomsi (L1, L2, L3, N)

©cm 1759
= (=) LN

UL 220.2 225.2 215.2v 9.994v

Thdu 4.54 0.10 0.11% 0.08:

| HOLD || |[1238 A &l SCOPE |

O 1r:53
L12 L23 L31

uL 398.4 398.4 398.4v

Thdl ol 0.09 . 0.09 0.08= .
f 50.000 Hz
| HOLD || I[12:ua A|| SCOPE |

PucyHok 3.11: OkpaHbl C800HbIX Mabnuy, Hanps»keHuUsl, moka u 4Yacmomsal

Ha aTux akpaHax MOKa3bIBalOTCH pe3ynbTaTbl U3MEPEHUN HaMpshKeHUS U TOKa B pexume pearbHOro
BpemeHn. OnucaHve cumBOMoB K abbpesmaTyp, WCMONb3yeMblX B [AaHHOM MEHIO MOKasaHbl B
npuBeaeHHON Hxe Tabnuue.
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Tabnuua 3.6: CuM8OsbI U COKpalleHUsl, UCMOMb3yeMble Ha aKkpaHe rpubopa

RMS
UL NcTuHHoe achbpekTnBHOE 3HaUYeHne Ugms U Irms
IL
THD .
Thdu KoahpmumneHT nckaxxeHns cuHycongansHOCTU KpnBon HanpsxeHua THDy v Toka
Thdl THD:
CF KoadduumeHt amnnutyasl CFy n CF,
PEAK lNukoBoe 3HaveHne Up, 1 Ipy
MAX MakcumanbHoe HanpseHne Ugmsy, M MakcumarsbHbI TOK |rmsys, UBMEPEHHbIE
nocrne CBPOCA (kHonka: F2)
MIN MuHumaneHoe HanpsbkeHne Urmsy, 1 MUHUMAnbHbIN TOK |lgrmsy:, U3MEPEHHbIEe nocne
CEPOCA (kHonka: F2)
f YacToTa Ha KaHane Ang npoxoXxaeHWsi ONOpHOro curHana

MpumeyaHue: B cnyyae neperpy3km MO TOKY WM HanpspKEHUO Ha  aHanoro-umgposom

s

npeobpasoBarene, B CTPOKe COCTOsAHUA npubopa GyaeT oTobpakaTbea NUKTorpamma — =¥,

Tabnuya 3.7: KHomnkKu Ha aKpaHax uamepumersibHo20 npubopa

HOLD
(YOEPXAHME) YaepxKuBaeT naMepeHme Ha aKpaHe.

RUN (3AMYCK)  3anyckaeT yoepxMBaemoe UamepeHue.

=

E2 RESET C6pacbiBaeT MAKCUMAJIBHOE 1 MMHUMAJbHOE 3HaveHus
(CBPOC) (Urmsw ¥ lrmsy)-
l23nAa lMokasbiBaeT namepeHna ons gasbl L1.
123N Ap lMokasbiBaeT namepeHuna ons gasbl L2.
123N A lMokasbiBaeT namepeHuna ons gasbl L3.
123N4Aa [MokasbiBaeT U3MepeHns s KaHana HenTpanu.
123N A4 lMokasbiBaeT n3aMepeHunsa ons Bcex gas.

an AA lMokasbiBaeT wu3aMepeHns And Bcex MexaydasHbIX HanpsKeHUn
(HanpsekeHui «pasa-aszar).

12 23314 [MokasbiBaeT naMepeHns ans MmexaygasHoro HanpskeHus L12.
12 23314 [MokasbiBaeT naMepeHnsa ans MexgygasHoro HanpskeHus L23.
1223 31a lMokasbiBaeT naMepeHns ans mexagydgasHoro HanpskeHus L31.
122331 A [MokasbiBaeT naMepeHna ns Bcex MexaydasHbix Hanps>KeHUn.
METER

(MSMEPUTEJIb  TMepeknioyeHue k Bugy «METER» (MBMEPUTENBLHbLIV NMPUBOP).
HbIU NMPUBOP)

SCOPE

(OCUMNNOIrPA  Mepekntoderune k Bugy «SCOPE» (OCLUUINOTMPA®).

)
TREND MepekntodeHue k Buay « TREND» (OTKINNOHEHWA) (aocTynHo Tonbko
(OTKNOHEHUA) BO Bpems 3anucn).

CHATMe Konuu akpaHa popMbl HAaNPSXKEHUS 1 TOKa.

ESC Bosspat B nogmeHio «kMEASUREMENTS» (W3BMEPEHNSA).
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3.5.2 Ocuumnnorpadc

Ha gncnnee MOoryT OTO6pa)KaTbCF| pas3finyHble KoMOMHauuu d)OprI HanpsaXXeHna U Toka, Kak noka3aHo
HUXe.

U,1,::SCOPE L1 @ mm 17:53 U,1,::SCOPE L1 @ 17:53

w0 gy #3EER D1y

U4 H
220.2v 500.0a
18ms-div 1Bms diu
[ HoLD |[U i uiuwn (12304 0] TREND | [ HOLD  |[u 1 viwi |[[1235u4a]] TREND |
PucyHok 3.12: ®opma morbKO HanpsiXeHusi PucyHok 3.13: ®opma mosrbKo moka

U,1,;:SCOPE L1 (GRS U,,f:SCOPE L1 @ 17:53
*5EEL) SEER *2aa0diy
220.2v / / 220.2v

11 11
500.0a \ \ 500.04
/ / SEER A1

18ms-diuv 18ms-div

[ HoLD |[u i Ud wi|[1z23naa|l TREND | [ HOLD |[u i uwi Ul |[12:u4 ][ TREND |
PucyHok 3.14: ®opma HarnpsKeHUs: U moka PucyHok 3.15: ®opma Hanpsi»keHUs U moka
(0OHOMOOB08bIl PexXum) (08yxmodosbill pexxum)

Tabnuya 3.8: Cumeoribl U COKpalleHUs, UCMOob3yeMble Ha 3KpaHe npubopa

Ul, U2, U3, Un NcTrMHHOE ahhekTMBHOE 3HaYeHMe ha3HOro HanpsKeHns:
Uy, Uy, U, Uy

Ul2, U23, U3l NcTuHHOE achbdekTMBHOE 3HAYEHUE MeXAYdasHOro (NMMHENHOMO) HaNpPsXEHNs:
U121 U231 U3

11,12, 13, In VIcTMHHOE adhheKTMBHOE 3HAYEHME TOKa:
I, 2, 13, In

Tabnuya 3.9: KHornku Ha akpaHax OCLINITITIONPA®A

HOLD YaepxuBaeT namMepeHue Ha aKpaHe.
(YOEPXXAHME)
RUN (3AMYCK) 3anyckaeT yaepxuBaemMoe nsMepeHue.
Bbibupaet opmbl HanpsXeHWss U TOKa, KOTOpble [AOMKHbI
NoKasbIBaTbCS:
Uiuiun [MokasbiBaeT (popMy HaMpsKEHUS.
ulurun MokasbiBaeT popmy ToKa.
utU,lun MokasbiBaeT hopMy HaNPSXKEHUSA U TOKA (OAMHOYHbIV rpacuk).
uiu U/l lMokasbiBaeT hopMy HaNPsXKEHUSA 1 TOKa (OBOMHON rpaduk).
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Mo3BonsieT ocywecTBNATL BoIOOp Mexady Buaamu gasbl,
HenTpanu, Bcex a3 U NMMHENHbIX HanpPs>KeHUN:

lo3anAa lMokasbiBaeT hopMbl HANPsXXeHUs 1 Toka ansa dasbl L1.
123N A lMokasbiBaeT hopMbl HANPSXXeHUs 1 Toka ansa dpasbl L2.
123N A lMokasbiBaeT hopMbl HANPSXXeHUs 1 Toka ansa dasbl L3.
sNAa [MokasbiBaeT (POpMbl HaMPsSXKEHUS M TOKa ANA HEeUTpanbHOro
kaHana.
123N Aa lMokasbiBaeT hopMbl HANPSXKEHUS N TOKa Ans Bcex haas.
AA lMokasbiBaeT BCce (POPMbl HaNPsHXKEeHUs KU Toka mMexaydasHoro
123N HaNpPsKEHMS.
12 23314 lMokasbiBaeT hopMbl HANPsXKeHUs 1 Toka ansa dpasel L12.
12 23314 lMokasbiBaeT hopMbl HANPSXKeHNs 1 Toka ansa dasbl L23.
1223 31a lMokasbiBaeT hopMbl HANpPsXKeHUs 1 Toka ansa dasbl L31.
122331 A lMokasbiBaeT hopMbl HANPsXKeHUs 1 Toka Asis Bcex aas.
METER . TepeknioveHve Kk Bagy <«METER» (M3MEPUTEMbHbIN
(M3MEPUTESbHbIN anMEOP) Ay
NMPUBOP) '
F4 SCOPE MepekntoveHue k Bugy «SCOPE» (OCUMNTIOIPA®)
(OCLIUNIIOrPA®) P Ay :
TREND MepeknioveHune k Buay «TREND» (OTKJIOHEHWA) (noctynHo
(OTKINOHEHMUA) TONbKO BO BpeMS 3anucm).

unu U+l).

Bbibop chopMbl HaNpskeHUs M ToKa, Noanexatilien macwrtabupoBaHuto (Tonbko ans U/l

YcTaHaBnMBaeT BepTMKanbHoe MacluTabupoBaHue.

YcTaHaBnuBaeT roOpn3oHTarbHoe MaCLIJTa6MpOBaHMe.

2000 8

CHsAITVEe KoMK 3KpaHa (hopMbl HAMPSXKEHNSA 1 TOKa.

ESC Bosspar B noameHio «MEASUREMENTS» (UISMEPEHWS).

3.5.3 OTKNOHEHUA

Korpa dyHkums «GENERAL RECORDER» (PETMCTPATOP OBLUEMO HA3HAYEHWA) aktusHa,
poctyneH eug TREND (OTKINOHEHWA) (3a uHCTpyKuMAMKW NO 3anycky perncrpaTopa obpalaTbes K

pasgeny 3.13).

TeHOeHyUu HanpsiXeHuUs U moKa

TeHaeHUMN TOKa W Hanps>XeHna MOXHO Habnogatb nyTeMm UUKINMYECKOro Haxatua Knasulin F4

(UBMEPUTENBHbIV MPUBOP — OCLIMIINIONPA® — OTKIIOHEHUS).
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U,LETREND A (Ol RTZTI U,|,:TREND L1 @1 17:53
10.May.2013 [*1080 div 10.May.2013 *lod, 6l di
12:08:60 12:02:60
UiE
252.0v 230.0v
U2E UiE
304.4v 239.5y
¢ ll o \
.52.29v 252.0v
UnE ‘ \
5.49v \ \\
38m 00s Lomindiv o (s 1Bmincdiv
[ HU ! fH123N*” ] [ ”Ulfu,lurl”1zsn&][ ]
PucyHok 3.16: OmkioHeHuUst HanpsixeHusi (6ce  PucyHok 3.17: OMKIOHeHUs HanpsXeHusi (0OHO
HarnpsixeHus1) HarnpsixeHue)
U,I,FTREND L1 (G ETETIN U,1f:TREND L1 @ 17:53
10.May.2013 [*l00.6. B8, BR 10.May.2013 (#1096, 8U-di
12:02:60 12:02:60
UiE UiE
239.5v 239.5v —
E ME i
624.14a il 624,418 ienincdiv 5\
,_‘]l BB BAS A1
\ \
» \ \
32m 00s 18mincdiv P O 1aninsdiv \
[ JlureUlun [[1235na]f ] [[uiswaut J[1235na]] |

PucyHok 3.18: OmkroHeHUs HanpshkeHus u

PucyHok 3.19: OmKroHeHUs HarnpsikeHUs u
moka (00HOMO0A08bIl pexxum)
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PucyHok 3.20: OmKIoHeHUs 8cex moKos PucyHok 3.21: OmKrioHeHuUs yacmome!

Tabnuua 3.10: CumMeoribl U COKpaUleHUsl, UCMOoMb3yeMble Ha sKkpaHe npubopa

MakcumanbHoe (E), cpegHee (X) M MuHUManbHoe (¥) cpeaHeKkBagpaTUYecKoe
U1, U2, U3, Un, b
3HauyeHne dasHoro HanpskeHus U;, U,, Uz, Uy Mnu nuHerHoro Hanpsbkenmst Ui,
U1z, U23, U3l
U,3, Us; ansa nHtepsana Bpemenu (IP), BbibpaHHOIro Kypcopom.

1112 13. In MakcumaneHoe (&), cpeaHee (!) U MVHMManbHoe (X) 3HadeHue Toka I, Iy, Iz, Iy
e Ons HTepeana Bpemenu (IP), BbiGpaHHOro Kypcopom.

f MakcumansHoe (&), akTuBHoe cpeaHee (£) U MUHUManbHOE () 3HaYeHre YacToThl
B KaHarne CMHXpOoHUu3auun ans nHrepsana sBpemenu (IP), BbiIGpaHHOro KypcopoMm.
10 mas 2013  MeTka nHtepBana Bpemenu (IP), BbibpaHHOIro Kypcopom.
12:02:00
32m 00s

Tekyuwee spems PETUCTPATOPA OBUWEITO HASHAYEHWA
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(d — gHK, h —yackl, M — MUHYTbI, S — CEKyHAbI)

Tabnuya 3.11: KHornku Ha aKpaHax meHdeHuul

BbiGop Mexay crneayroLmMmMmn onumUaMu:

Uiruiun lMoka3biBaeT OTKIMOHEHUS HAMPSKEHUS.
ultuiun lMoka3biBaeT OTKIMOHEHUS TOKa.
uifuiu [MokasbiBaeT OTKIIOHEHMS YaCTOThl.
uirU un lMoka3biBaeT OTKIMOHEHMSI HaMNpPshKeHUs M Toka (OAHOMOAOBbIN
' pPeXUm).
oo Ul lMoka3biBaeT OTKIIOHEHWSI HaMpsKeHUsS U Toka (ABYXMOOBbIN

PEeXUMm).

OcyuwecTtBnseT BbIbop Mexay Bugamu ¢as, kaHana HenTpanm
1 BUOOM Bcex has:

losnA lMokasbiBaeT OTKNOHEHMS aAnga gasbl L1.
123N A lMokasbiBaeT OTKNOHEHMS Ang asbl L2.
123N A lMokasbiBaeT OTKNOHEHMS Ang asbl L3.
123NA [MokasbiBaeT OTKIIOHEHUS ANA HENTPAbHOro KaHana.
123N A lMokasbiBaeT TeHAeHUMN Bcex has.
12 23314 [MokasbiBaeT OTKIIOHEHMs ansa gas L12.
12 23314 [MokasbiBaeT OTKIIOHEHMs ansa gas L23.
1223 31a [MokasbiBaeT OTKIIOHEeHMs ansa gas L31.
122331 A lMokasbiBaeT OTKIIOHEHMS BCEX MeXayasHbIX HanpsSXKeHUN.
METER . TepeknioveHue K Buay «<METER» (M3MEPUTEMbHbIN
(USMEPUTENbHbIU MPVIBOP).
NPUBOP)
SCOPE (OXBAT) MepekntoveHme k Buay «SCOPE» (OCUUITIONPA®).
(TTF:EEHI\JIJE:EHLIVIFI) Mepekmiouenme k suay «TREND» (OTKNOHEHWS),
.. MepemelyeHne Kypcopa u Beibop MHTepBana Bpemenu (IP) ansa HabnogeHus.
ESC Bosspat B nogmeHio «kMEASUREMENTS» (W3BMEPEHNSA).

3.6 Power (MowHoCTb)

Ha skpaHax POWER (MOLHOCTbL) npubop nokasbiBaeT W3MEPEHHble MNapaMeTpbl MOLLHOCTU.
PesynbTaTbl MOXHO BUAeTb B TabnunuHoit (METER = U3MEPUTENBbHLIN MPUBOP) unu rpaduyeckoi
dopme (TREND = OTKJITOHEHWA). Bug TREND (OTKITOHEHWA) akTMBEH TOMBKO TOrAaa, Korga akTMBEH
PETMCTPATOP OBLUEIO HA3HAYEHUA (GENERAL RECORDER). 3a WMHCTpyKUMsSIMW MO 3amnycky
permctpatopa obpaiaTtecs K pa3geny 3.13. [Ins NofHOro NOHMMaHWsi CMbICIIa KOHKPETHbBIX NapaMeTpoB
MOLLHOCTM obpallaTbea K pasgenam 5.1.5.

3.6.1 WameputenbHbIN Nnprubop

Mpn Bxoge B onuumio POWER (MOWHOCTb) w13 noameHio «Measurementsy (N3mepeHus),
nokasbiBaeTcs TabnmyHbin akpaH POWER (METER) [MOWHOCTb (MBMEPUTEJIbHBIV MPUBOP)] (cm.
PUCYHOK HUXE).
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POWER: A IR P 7B POWER: A 00 17:34

Fundamental
L Gy = ()

P 188.0 189.6 192.2 569.8 v P 1.127 0.907 1.055 3.089 ww

N -98.33 -98.21 92.94 —-103.6 kvar Q -0.199 -0.157 0.0 -0.343kvar

s 212.1 213.5 213.5 639.2 kva ] 1.144 0.921 1.055 3.133wva

PF 0.89¢ 0.89¢ 0.90i 0.89¢ DPF 0.98¢c 0.99¢ 1.00i  0.99c

[ HoLD || wviEw |[1:23 A 7 || | [ HoLD [ WwIEW | 12 A 7] |

PucyHok 3.22: CeoOHasi uHghopmayusi no Pucyrok 3.23: CeodHasi uHghopmayusi rno
u3mMepeHuto MowHocmu (06be0uHeHHoU) u3MepeHuto MoWHoOCcMu (0CHo8HOU)

PoweRit | SUPIRVN power: | I 14
11 ToT

P| 188.0w |P 188.0iw ||SN| 92.29wa| [P 358.9 ww | P+ 368.3 kv |[SeN| 22.06wva
N =98.33 kvar Q =33.84 wvar ||DI 89.86 kvar Q =20.76 kvar Q“' =10.02 wkvar [[Del 19.91 wvar
S 212 1kva |[S 191.0 kva ||DV| 0.201 kvar Se 359.7kva | S+ 358.5 kva |DeV| 0.595 kvar
PF 0.89¢ DPF 0.98c PH| -0.011ww PFe| 0.99c PFe+| 0.99c Pu | 0.525 v
N ./ PN NI [

[Harmonic pollut.: 48.3% ] [Harmonic pollut.: 1.36% ][Load unbalance: 8.47 % ]
[ HOLD || [[123a71]] | | RHowp || [[1234T]| |

PucyHok 3.24: [lemaribHble Uu3MepeHusi PucyHok 3.25: [lemarnbHble uamepeHusi NofHou
MowHocmu Ha ¢pase L1 MowHocmu

OnwucaHne cumBornoB u abbpesnaTyp, ucronb3yembix Ha akpaHax POWER (METER) [MOLWHOCTb
(MSMEPUTEJTbHBIN MPUBOP)], nprBeaeHo B Tabnuue Huxke.

Tabnuua 3.12: CumMg0ribl U COKpaUleHUsl, UCMOoMb3yeMble Ha sKkpaHe npubopa

P B 3aBMCMMOCTM OT MONOXEHWS SKpaHa:
B ctonbue Combined (O6beanHeHHasn): MrHoBeHHas o6beanHeHHas
(ocHOBHas U HEOCHOBHasA) akTUBHAsA MOLUHOCTb (+P1, +P,,+P3, +Pyy,).
B cTtonbue Fundamental (OcHoBHas): MrHoBeHHas akTMBHasi OCHOBHas
MoLHocTb (+Pfund,, £Pfund,, +Pfundy).

N MrHoBeHHasi 06beguHeHHasi (OCHOBHAsi U HEOCHOBHAs) HEaAKTUBHas
MOLLUHOCTb (N7, £N5,#N3, +Nio,).

Q MrHoBeHHasi peakTuBHasi OCHOBHasi MoluHocTb (+Qfund;, +Qfund,, +Qfunds,
+Q " fund,y).

S B 3aBMCMMOCTI OT NOMNOXEHMUS SKpaHa:
B cTton6ue Combined (O6beanHeHHas): MrHoBeHHasi o6beanHeHHas
(ocHOBHas 1 HeocHoBHas) uKkcnpyemas MoLHOCTb (Sy, Sy, S3).
B ctonbue Fundamental (OcHoBHas): MrHoBeHHasi akTMBHasi OCHOBHas
MoLHocTb (Sfundy, Sfund,, Sfund,).

+ . . .

P Mpsimasi nocnegoBaTenbHOCTL CYMMapHOW Bcex a3 aKTMBHOW OCHOBHOM

MOLLHOCTY (P10
+ . . .

Q Mpsimasi nocnegoBaTeNbHOCTL CYMMapHOW Bcex ha3 peakTUBHOM OCHOBHOM
MoLHOCTY (2Q 100

S+

Mpsimas nocnefoBaTeNbHOCTL CYMMapHOW Bcex a3 oukcupyemMon OCHOBHOM
MOLLIHOCTY (£S 100

35



MI 2892 Power Master

ColdepixaHue

PF+ . . .
KoadhdunumeHT MOoLLHOCTM NpsSAIMON nocnefoBaTenibHoCT (OCHOBHOWM, MOMHOW)

Se O6benmHeHHast nonHas addekTMBHasH UKCUpyemMasi MOLLHOCTb (OCHOBHAs! U
HeOoCHOBHasA) (Sei)

SN dukcmpyemasi HEOCHOBHasi MOLLHOCTb pasbl (SN, SN,, SN3)

Sen CymmapHas Bcex a3 adhpekTmBHast oUKCMpyemas HEOCHOBHAsi MOLLHOCTb
(SeNtot)

Di MowHocTb uckaxeHnui gasHoro Toka (Diy, DIy, Di3)

De CymmapHas Bcex a3 adeKTMBHAsH MOLLHOCTb MCKaXXEHWI pa3HOro Toka
(De|tot)

Dv MowHOCTb uckakeHui dasHoro Hanpshkernusi (Dvy, Dv,, Dvs)

Dev CymmapHas Bcex a3 adeKTMBHAsH MOLLHOCTb MCKaXXEHWI HanpshKeHus
(Dthot)

PH
CymmapHas Bcex a3 pukcnpyemas nonHas MOLLHOCTb rapMOHUK

+ + +

(Pu1 +Ph2 1Pr3 1 Pritor)

Paamep - o . .
MrHoBeHHbIN KO3 DULNEHT 0O beaUHEHHOW (OCHOBHOW M HEOCHOBHOM)
MOLLHOCTU pasbl (xPF;, +PF,, +PF3)

PFe MrHOBEeHHbIN NOMNHbIA 3PPEKTUBHBIN KOIPPULNEHT MOLLHOCTU (OCHOBHOMW U
HeoCHoBHOMI) (xPFe)

DPF - .
MrHOBEeHHbI KO3 ULNMEHT OCHOBHOW MOLLHOCTU (hasbl (:DPF,, +DPF,,
+DPFs3,)

["apmMoHuyeckoe ["apMOHMYeckoe UckaxeHne B COOTBETCTBMM co cTaHgapTom IEEE 1459

UCKaXXeHne

HecummeTpus HecummeTpus Harpyskm B COOTBETCTBUM cO cTaHgapTom IEEE 1459

Harpysku

Tabnuya 3.13: KHomnku Ha aKpaHax MouwHocmu (M3MEPMTEJ7/:>HI:>IM rPUBOP)

HOLD
(YOEPXXAHMUE)

RUN (3AMNYCK)

YaepxusaeT uamepeHune Ha akpaHe.

3anyckaeT yaepxvBaemMoe U3MepeHue.

I'IepeKmoquvle Mexay sungamu 06beaNHEHHON MOLLIHOCTM

VIEW (B1D) (Combined), ocHoBHOM MoLHOCTU (Fundamental) u HeocHOBHOM
mowHocT (Nonfundamental).
losAr MokasbiBaeT nsamepeHus anga ¢gassl L1.
123 At MokasbiBaeT nsmepeHus anga gassl L2.
12347 MokasbiBaeT nsmepeHus anga ¢gassl L3.
3 AT lMokasbiBaeT KpaTkui 00630p M3MepeHuin Ha Bcex ¢pasax B
€MHOM 3KpaHe.
AT MokasblBaeT pesynbTaThl uamepeHnii CYMMAPHOWM BCEX ®A3
123 MOLLIHOCTW.
METER . MepekniodeHme K suay <METER» (M3MEPUTENbHbIN
(MBMEPUTEINbHbIU NPUBOP)
NMPUBOP) ’
TREND MepekntodeHme k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKNOHEHUA) TOSBLKO BO BPEMS 3amnucu).

CHsITUe Konuy aKpaHa POpMbl HAMPSPKEHUA 1 ToKa.

Bosepart B nogmeHio «kMEASUREMENTS» (M3BMEPEHWA).
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3.6.2 OTKNOHEHUA

Mpu aktueHom 3anucum poctyneH Bug «TREND» (OTKINOHEHWA) (3a uHCTpyKuMsMM NO  3anycky
PEMMCTPATOPA OBLLUEMO HASHAYEHWA obpaliatees k pasgeny 3.13).

POWER:TREND A ©cmm 17:53

07.Jul.2013 L. Bkk/div
21:18:40

Pi+E

192. 21w

01m 35s Ininsdiv

[ VIEW HPNiN:spFipreH1 23 AT ” METER ]

PucyHok 3.26: OQkpaH omKrnoHeHuUl MouwHocmu

Tabnuya 3.14: Cumeorsibl U COKpaWeHUs, UCMOoSIb3yeMble Ha 3KpaHe npubopa

Bua: O6beguHeHHas (Combined) MOLHOCTb

Pl+ P2+ MakcumanbHoe (E), cpegHee (X) M MuHMManNbHoe (E)  3HaueHWe
T notpebnsemoii (P,*, P,", P3', Py ) nnmn BeipabatbiBaemoit (P1, Py, P3, Pir)

P34+, Pt 4 .

aKTUBHOM OObeaUHEHHOW MOLLHOCTM Ans  uHTepBana BpemeHu (IP),

BbIOPaAHHOro KypCcopoM.

Bug: OcHoBHasa mowHocTh (Fundamental)

MakcumanbHoe (XE), cpegHee (X) M MuHMManbHoe (E)  3HaueHve
Pl+, P2+, . + + + + N
P34 Pit r|0Tpe6J_'|;|eM0m (Pfund,’, Pf_undz, Pfunds’, P+ ) wvnn BblipabaTbiBaemon

= T (Pfund,’, Pfund,, Pfunds, P+, ) aKTUBHOW OCHOBHOI MOLLHOCTY ONs UHTEpBana

BpemeHu (IP), BbIGpaHHOro Kypcopom.

MakcumansHoe (XE), cpegHee (¥) M MuHMManbHoe (¥)  3HaueHue
Nilt, Ni2+, notpebnsaemoit (Nying', Naing s Naind'» Nioting’ ) vt BoipabaTtbiBaeMoit (Niing’, Naing
Ni3+, Nit+ y Nazind, Nigting) OOBbEAMHEHHOW HEAKTUMBHOW WHOYKTUMBHOW MOLLHOCTU Ons

nHTepsana spemeHu (IP), BbiGpaHHOro Kypcopom.

MakcumanbHoe (XE), cpegHee (X) M MuUHMManNbHoe (E)  3HaueHve
Ncil+, Nc2+, notpebnsiemonn (Nicap', Nacap's Nacap s Niowcap') UM BbipabatsiBaemon (Nicap
Nc3+, Nct+ Nacap s Nacaps Niotcap ) 0ObEANHEHHOW HEAKTUBHOW €MKOCTHOW MOLLHOCTU Ans

nHTepBarna BpemeHu (IP), BbIGpaHHOro Kypcopom.

Bug: O6beguHeHHas (Combined) MoWHOCTb

MakcumanbHoe (E), cpegHee (X) M  MuHMManNbHoe (E)  3HaueHVWe
S1, S2, S3. Se (&), cpen (%) (=)

00beauHeHHOM UKCUPYEMOM MOLLHOCTU (Si, S,, Si, Seyr) ANS WHTepBana
BpemeHu (IP), BbIGpaHHOro Kypcopom.

Bug: OcHoBHas mowwHocTb (Fundamental)

MakcumansHoe (E), cpegHee (¥) M MuHMManbHoe (¥) 3HaueHue
S1, 82, S3, S+ obbeanHeHHol dukcrpyemon MotHocTn (Sfund,, Sfund,, Sfunds, S') Ans

nHTepsana BpemeHu (IP), BbIGpaHHOro Kypcopom.

MakcumansHoe (&), cpeaHee () n MuHMMansHoe (X) sHaueHne oTcTaloLLEero
PFilt, PFi2+, PFi3t, koadpduumenTa mowHocTy (1-i kBagpaHT: PFiing s PFaing s PFaind’ s PFioting’ ¥ 3-
PFit+ n kBagpaHT: PFiing, PFainds PFaind, PFiting) 478 MHTepBana BpemeHu (IP),
BbIOPaHHOro KypCOPOM.

MakcumanbHoe (XE), cpegHee (E) M  MuHMManbHoe (E)  3HaueHwe

PFcl+, PFc2+, onepexalowero KoaMUUMeHTa MOWHOCTU (4-i kBagpaHT: PFica,’, PFacp

PFC3i, PFctt: PFScap+a F)Ftotcap+ n 2-n KBaApaHT: PFlcap-a PFanp_a PFScap-a PFtotcap-) ansa
nHTepBarna BpemeHu (IP), BbIGpaHHOro Kypcopom.

Qi1+, Qi2+, Qidt, MakcumanbHoe (XE), cpegHee (X) M MuUHMManNbHOe (E)  3HaueHWe

notpe6nsiemont (Qung’, Qzind'» Qaind'» Q'totind’) WM BbipaGaTbiBaeMoit (Quind,
- - + - o o o

Qaind» Qsind» Qtotind) PEAKTUBHOW MHAYKTUMBHOW OCHOBHOW MOLLHOCTM Ans

nHTepBarna BpemeHu (IP), BbIGpaHHOro Kypcopom.

Q+ix
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Qclt, Qc2+, Qc3t,

Q+ct

MakcumanbHoe (XE), cpegHee (XE) M MuHMManNbHOe (E)  3HaueHVe
- + + + + + < -
notpebnsemont (Qucap s Qzcap » Qscap » Q captot ) WM BbipabatbiBaemMont (Qicap
- - + - 19 o -
Qzcaps Qacapr Q'captot) PEAKTUBHOW EMKOCTHOM OCHOBHOW MOLLHOCTU Afs
nHTepBarna BpemeHu (IP), BbiIGpaHHOro Kypcopom.

DPFilt,
DPFi2+,
DPFi3+
DPF+i+

MakcumanbHoe (XE), cpegHee (F) M  MuHMManNbHoe (E)  3HAueHVWe
KoappumLmMeHTa OTCTaloLLEen peakTMBHOM MOLLHOCTM (1-M KBagpaHT: DPFiing
DPFying’, DPFging’, DPFiging’, U 3-11 kBagpaHT: DPFijng, DPFang, DPFging
DPFting ») 8119 MHTepBana Bpemenn (IP), BbiIGpaHHOro KypcopoM.

DPFcl+,
DPFc24,
DPFc3+
DPF+ct

MakcumansHoe (E), cpegHee (¥) M MuHMManbHoe (¥)  3HaueHuwe
KoadppumLmMeHTa onepexarlen peakTUBHOM MOLLHOCTM (4-M  KBagpaHT:
DPFlcapa DPFanp+a DPFscapy DPFtotcapa n 2-n KBagpaHT: DPFlcap-a DPFanp-a
DPF3cap , DPFioicap ) ANSt HTEpBana spemenu (IP), BbibpaHHOro Kypcopom.

Snl, Sn2,
Sn3, Sen

MakcumansHoe (XE), cpegHee (¥) M MuHMManbHoe (¥)  3HaueHue
notpebnsiemon nnu BbipabaTbiBaeMon UKCUPYEMON HEOCHOBHOW MOLLHOCTU
(SNy, SN,, SN3, SeNyy), Ons nHTepBana Bpemenn (IP), BbIOpaHHOro Kypcopom.

Di1, Di2,
Di3, Dei

MakcumanbHoe (XE), cpegHee (FE) M  MuHMManbHOe (E)  3HaueHWe
notpebnsiemor unu BbipabaTbiBAEMON MOLLHOCTU MCKaXKeHUs ha3HOro Toka
(D14, D1y, D13, Dely) ansa nHtepsana spemeru (IP), BbibpaHHOro Kypcopom.

Dv1, Dv2,
Dv3, Dev

MakcumanbHoe (XE), cpegHee (FE) M MuHMManbHOe (E)  3HaueHWe
notpebnsiemon wunuM BblpabaTbiBAEMOW MOLUHOCTU UCKaKEHUst dha3Horo
HanpsbkeHue (Dvy, Dv,, Dvs, Dev,y) ans untepsana spemenu (IP), BeibpaHHoro
KypCOpPOM.

Phl+, Ph2+, Ph34,
Pht+

MakcumansHoe (XE), cpegHee (E) M MuHMManbHoe (¥) 3HaueHue
notpebnsaemoit (Pu1', Puz', Pus'y Phiot ) K BoipabatbiBaemoii (Pyy’, Puy’, Phs,
Phtot) aKTMBHOW MOLUHOCTM TapMOHUK Ana wuHTepBana BpemeHu (IP),
BbIOPaHHOro KypCOpPOM.

Tabnuya 3.15: KHornku Ha akpaHax mowHocmu (O TKITOHEHWA)

Bbibop uamepeHusi, kotopoe Npubop [OSMKEH MpeacTaBnAaTb Ha
rpadouke:
- [MoTpebnsemas unu BolpabaTbiBaeMas MOLLHOCTb

M3amepeHus, oTHocsilmecs Kk notpebnaemon (cydpdukc:
+) unu BolpabaTbiBaeMO MOLHOCTU (CydduUKe: -).

- Ob6beguHeHHasn MowHocTb, OCHOBHasi MOLLHOCTb WNK
HeocHoBHas MOLLHOCTb
M3amepeHus, oTHOCALIMECS K OCHOBHOW, HEOCHOBHOW UIK
06BbeaANHEHHOWN MOLLIHOCTW.

VIEW (BMQ)
KHonku B okHe VIEW (BWL):

Bbi6op onumm.

MoaTeepxaeHne BoIGpaHHOW oMLK,

Bbixog n3 okHa Bbibopa 6e3
COXpaHeHus1.

ESC

Mpn BbIGOPE 06BEAMHEHHOW MOLLHOCTH:

P Ni Nc s PFi Pfc [Noka3biBaeT OTKIOHEeHNs 00beaUHEHHON aKTUBHOW MOLLIHOCTMU.
p Ni Ne s PFi Pfc lMokasbiBaeT OTKNOHEHUSA UHAYKTUBHON HEAKTUBHOW MOLLHOCTM.
pNi NC s PFi Pfc [Noka3blBaeT OTKITIOHEHUS EMKOCTHOW HEaKTUBHOW MOLLIHOCTMU.
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lNokasbiBaeT OTKIOHEHNS 00begnHeHHoM dumkcmpyemom
MOLLHOCTH.

P NiNc S PFi Pfc

lNoka3biBaeT OTKITOHEHUSI OoTCTalLWero KoabdmumeHTa
MOLLLHOCTW.

pNiNe s PFi pre

lMokasbiBaeT  OTKMAOHEHWA  onepexawwero  kKoagduumeHTta
MOLLHOCTH.

pNiNc s Pfi PFC

Mpn BbIGOPE OCHOBHOWM MOLLHOCTY:
P qi oc s bPFi DPic [NokasblBaeT OTKITOHEHUSI aKTUBHOW OCHOBHOW MOLLIHOCTW.

. lMoka3biBaeT OTKMOHEHUA WHAYKTUBHOW pEaKTUBHOW OCHOBHOW
p QI qQc s DPFi DPfc

MOLLIHOCTH.
_ _ [MokasbiBaeT OTKNOHEHUSI €eMKOCTHOW peakTUBHOM OCHOBHOM
p Qi QC s DPFi DPfc
MOLLIHOCTH.
P Qi Qc SDPFi DPfc [MokasbiBaeT OTKNOHEHUSA (PUKCMPYEMOWN OCHOBHOW MOLLIHOCTW.

lNoka3biBaeT OTKNOHEHUA KoadhpuumeHTa WHOYKTUBHON

P Qi @c s DPFippic -
peakTMBHOMN MOLLIHOCTMW.

MokasbiBaeT OTKNOHEHUsI KO3 pULIMEHTA EMKOCTHOW peakTUBHOM

P qi qc sopii DPFC
MOLLIHOCTH.

Mpwn BbIGOPE HEOCHOBHOW MOLLIHOCTMU:
SN pipvph lMokasbiBaeT OTKNOHEHUS (PUKCUPYEMON HEOCHOBHOWN MOLLIHOCTW.
sn Di pvph [MokasbiBaeT HEOCHOBHYO MOLLHOCTb UCKaXeHW ba3HOoro Toka.

oo DV ph [MokasbiBaeT HEOCHOBHYH) MOLLUHOCTb WCKaKeHU pasHoro
n DI

HanpsHKeHUs.

snpiov Ph [MokasbiBaeT akTVBHYIO HEOCHOBHYH MOLLHOCTb.
BbibupaeT mexay Buaamm MOLHOCTU dhasbl, BCeX a3 1 NOMHOM
MOLLIHOCTH:

losAr lMokasbiBaeT NnapameTpbl MOLHOCTU Ans dasbl L1.

123 A7 lMokasbiBaeT NnapameTpbl MOLHOCTU Ans dasbl L2.

123471 MokasbiBaeT NnapameTpbl MOLHOCTU Ans dasbl L3.

s At MokasbiBaeT napameTpbl MowHoOCTM and ¢das L1, L2 n L3 Ha
OZIHOM 1 TOM Xe rpaduke.

123 AT MokasbiBaeT obLine napaMeTpbl MOLLHOCTH.

METER

(USMEPUT Mepekniouenne k uay «METER» (MBMEPUTENBbHBLIN MPUBOP).

ENNbHbIU

NMPUBOP)

(OTKNOHE Mepekntovenme k Buay « TREND» (OTKITOHEHWNA) (gocTynHo Tonbko BO

HUS) BpPEMS 3anucm).

lMepemelyeHne kypcopa u Bbibop nHtepeana spemeru (IP) ana HabnogeHus.

ESC

BosBpat B nogmeHio «kMEASUREMENTS» (W3BMEPEHUA).

3.7 OHeprusa

3.7.1 W3meputenbHbINn npubop

Mpubop nokasbiBaeT COCTOSHME CYETHYMKOB 3IIEKTPOSHEPrMM B MEHIO 3Hepruu. PesynbTartbl MOXHO
BnaeTb B TabnmyHon dpopme (METER = UBMEPUTEJbHbLIVN NMPUBOP). 3mepeHne aHeprum akTuBHO
Tonbko Torga, korga aktueeH PETMICTPATOP OBLUENO HA3BHAYEHWA. 3a MHCTPYKUMSMM NO 3anycky
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PETMCTPATOPA OBLUErO HASBHAYEHUA obpawartbea k pasgeny 3.13. OkpaHbl M3MEPUTESbHbIX
nNpuBopoB NokasaHbl Ha PUCYHKaX HIDKE.

O 15201 O 153
x (L3)

Consumed in TOTAL

Ep+ | 00000633.03 00000618.56 00000834.90 kwn
00000000.00 00000000.00 00000 000.00 kvarh
Generated in TOTAL

00000000.00 00000000.00 00000000.00 kW
00000365.80 00000109.35 00000 463.28 kvarh

START: 14.Nov.2013 13:42 Duration: 01h 19m 24s
[ HoLD

Consumed in LAST INTERVAL
Ep+ 000000026.276 kwn
Eq+ 000000000.000 kvarh
Generated in LAST INTERVAL
000000000.000 kwn
Eq- 000000011.815 kvark

START: 14.Nov.2013 13:42 Duration: 01h 21m 09s
|[TOT tasteur|[12 3 A 7 || TREND | [ HOLD |[rorLASTcuwr|[123 A T || TREND |

Eq+

Ep- Ep-

Eq-

PucyHok 3.27: OkpaH cYem4uKko8 ar1ieKmposHepauu

Tabnuya 3.16: Cumeorsibl U COKpaWleHUs, UCMOSIb3yeMble Ha 3KpaHe npubopa

Motpebnsemas (+) dasmwaa (Ep.’, Ep,’, Eps’) wnm cymmapHas Bcex a3 (Epw:)

Ep+ aKTUBHaAsA SHEpPrus.

Ep- BoipabatbiBaemasa (-) dasHasa (Ep,, Ep,, Eps) wnn cymmapHas Bcex das (Epit)
aKTMBHas aHeprus

Eq+ Motpebnsemasn (+) dasHas (Eq.’, EQ,’, EQs’) vnm cymmapHas Bcex a3 (EQw:)
peakTVBHasi OCHOBHasi 3HEprus.

Eg- BoipabatbiBaemast (-) cdasHaa (Eq., EQ,, EQs) wnu cymmapHas Bcex a3 (EQpr)
peakTVBHasi OCHOBHasi 3Heprus

3anyck 3apernctpupoBaHHble BpeMs 1 fata 3anycka
OnutensHocTb WcCTeKkwee BpeMs pernctpaTtopa

Tabnuua 3.17: KHorku Ha skpaHax sHepauu (M3MEPUTEJIbHbLIV MPUBOP)

HOLD YaepxusaeT namepeHune Ha sKkpaHe

(YOEPXXAHUE) ~AeP P paHe.
RUN (3AMNYCK) 3anyckaeT yaepxvBaeMoe U3MepeHUe.
TOT Last cur [MokasbiBaeT perncTpbl 3HEPrun Ang BCen 3anucu.

1or LAST cur [MokasbiBaeT perucTpbl 3HEPrUU Ans NOCreaHero uHTepeana.
torLast CUR [MokasbiBaeT perucTpbl aHEPrUKU Anis TEKYLLLEro MHTepBana.
losAr lMokasbiBaeT napameTpbl 3Heprun ang gasel L1.
123 At lMokasbiBaeT napameTpbl 3Heprun ang gasel L2.

12341 lMokasbiBaeT napameTpbl 3Heprum Ansa dasbl L3.
123 AT lMokasbiBaeT aHepruo Bcex has.
123 AT [MokasbiBaeT napaMeTpbl 3HEPrUK AN NOSIHbIX 3HAaYEHUM.
METER 3
(UBMEPUTEIb  Mepekrnioyenue k uay «METER» (MIBMEPUTEJIbHBIV MPUBOP).
HbIU NPUBOP)

4 TREND

(OTKNOHEHUA Mepekntovenune k Buay « TREND» (OTKITOHEHNA).

)

: 6

CHsiTUe Konuu aKpaHa hopMbl HAMPSKEHWS 1 TOKa.

ESC

Bosspar B noameHio «MEASUREMENTS» (UISMEPEHWSA).
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3.7.2 OTKNoHeHud

Bug TREND (OTKJIOHEHWA) pocTyneH TOmnbKO BO BpeMms akTMBHOW 3anucu (3a MHCTPYKUMAMWU MO

3anycky PETUCTPATOPA OBLWEIO HASHAYEHNA obpaltatsea k pasgeny 3.13).

08.Nov.2013

ENERGY:TREND A @1 08:22

11:20:00
Ep+1

£5e6, Blhodiv

Y T l "I"';-'I ...................... ST
y |ﬁw 1

5 1 W
Mgl | | kol b

HEP"'EQ+Ep-Eq-H1:2 1 AT ”

PucyHok 3.28: OkpaH meHOeHyul 3Hepauu

Tabnuya 3.18: Cumeorsibl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

Motpebnsemasn (+) dasHas (Ep.’, Ep,’, Eps’) vnn cymmapHas Bcex das (Epiwt)

Ep+ aKTUBHaAsA SHepPrus.

Ep- BoipabatbiBaemas (-) cdasHaa (Ep;, Ep,, Eps) unu cymmapHas Bcex ¢a3 (Epyr)
aKTMBHas aHeprus

Eq+ Motpebnsemasn (+) dasHas (Eq.’, EQ,’, EQs’) vnm cymmapHas Bcex das (EQw:)
peakTVBHasi OCHOBHasi SHEPTUS.

Eg- BoipabatbiBaemas (-) dasHas (Eq:, EQ», EQs) wnmn cymmapHas Bcex a3 (EQr)

peakTnBHaa OCHOBHaA 3Heprua

3anyck 3apeructpmpoBaHHble BpeMs 1 gaTa 3anycka

OnutensHocTb WcCTeKkwee BpeMs pernctpaTtopa

Tabnuuya 3.19: KHonku Ha skpaHax sHepauu (OTKIIOHEHWA)

Ep+ eqr ep £0 [MokasbiBaeT akTUMBHYHO MNOTPebnsemylo 3Heprvio And uHTepsana
BpemeHu (IP), BbIGpaHHOro Kypcopom.
Ep+ EQ+ep- Eo- [MokasbiBaeT peakTuBHYO NOTpebnaemylo 3Hepruio Ans uHTepsana
BpemeHu (IP), BbIGpaHHOro Kypcopom.
Ep+ Eq+EP-Eq- lMokasbiBaeT akTMBHYIO BblpabaTbiBAaeMyld 3HEprvio Ans uHTepBana
BpemeHu (IP), BbIbpaHHOro Kypcopom.
Ep+ Eq+ Ep-EQ- lMokasbiBaeT peakTUBHYIO BbipabaTbiBaeMylo 3HEpruio Ans uHTepsana
BpemeHu (IP), BbIGpaHHOro Kypcopom.
losAr lMokasbiBaeT 3anucu aHeprum ans gassl L1.
123 At lMokasbiBaeT 3anucu aHeprum ansa dpassel L2.
12347 lMokasbiBaeT 3anucu aHeprum ansa dpassl L3.
123 AT [MokasbiBaeT 3anucu aHeprum Bcex ¢as.
123 AT [MokasbiBaeT 3anucy 3Heprum Ang NOMHbIX 3Ha4YEeHUN.

METER

(UBMEPWUTENb  Mepekniouenne k suay «METER» (M3BMEPUTENbHbLIN NMPUBOP).

HbIV MPUBOP)
TREND

'
D

(OTKNOHEHWA  TMepekntodeHue k Buay « TREND» (OTKINOHEHUA) .

)

ESC Bosspar B noameHio «MEASUREMENTS» (UISMEPEHWSA).
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3.8 TapMOHUKU/MHTEeprapMoOHUKHU

FapMOHMYeCKUA aHanu3 npeacTaBnsieT CUrHamnbl HanpsiKeHUst M ToKa, Kak CyMMYy CUHycouaarbHOro
CUrHama OCHOBHOM 4acTOTbl W CUMHYCOMAANbHbIX CWUrHaNoOB C 4acToTaMu KpaTHbIMA OCHOBHOW.
CuHycompanbHasa BOMHa C 4acTOTOMW, B K pa3 MpeBbILLAOLWENn OCHOBHYIO 4acTOTy (4acTOTy OCHOBHOW
rapmoHukm) (K — Lenoe 4ucro) HasbiBaeTCA rapMOHMYECKOW COCTaBMNANLWEN U XapaKTepusyeTcs
aMnnTygon 1M asoBbiM cOBUroM (hasoBblil yron) MO OTHOLLEHWIO K CUrHamy OCHOBHOWM (MepBow)
rapMoHukn. Ecnun pasnoxeHue curHana c ucnosfb3oBaHWeM npeobpasoBaHust ®Pypbe MNpUBOAWT K
MPUCYTCTBMIO YacToTbl, KOTOpass He SBNSETCA LUenbiM KpaTHbIM, [AdaHHash 4acTtoTa HasbliBaeTcs
WNHTEPrapMOHNYECKOM YaCTOTOW, U COCTaBMAIOLLAs C TAKOW YacTOTON Ha3biBAaETCH MHTEPrapMOHUKOM.

3.8.1 W3meputenbHbIN Nprubop

Mpn Bxoge B onuumio HARMONICS (TAPMOHUWKW) u3s noameHio «Measurementsy» (M3mepeHus),
nokasbiBaeTcs TabnuuHbiii  akpaH HARMONICS (METER) [FAPMOHWKW (M3MEPUTENbHBLIN
MPWNBOP)] (cMm. pucyHOK HuXe). Ha faHHOM 3KpaHe MOKa3blBalTCSl FAPMOHMKN HAMpPsXKEeHUs U Toka, Unu
WHTEPrapMOHUKM U KOIMPULIMEHT UCKaXKEHNS CUHYCOMAANbHOCTM KPUBOW.

OUGELL \NTERHARMONICS: A | ©4cami 20:09
VA U @D (D @ v @Dya wn @ D @ v G

THD 0.03 0.087 0.04 0.079 0.05 0.067 [THp 0.03 0.092 0.04 0.075 0.04 0_07[q
DC 0.01 3.414 0.02 0.743 0.01 0.582 jh o 0.01 0.0 0.01 0.0 0.01 0_0|

h 1 0.01 0.0 o0.01 0.0 0.01 0.0 (ih 4 0.02 0.0 0.02 0.0 0.02 u.n|
h 2 0.00 0.0 0.00 0.0 0.00 0-0| ih 2 0.01 0.0 0.04 0.0 0.04 o.o|

h3 0.02 0.0 0.02 0.0 0.02 0.0 [ih 3 0.00 0.0 0.00 0.0 0.00 0.0
h 4 0.01 0.0 0.01 0.0 0.04 0.0 [ih 4 0.00 0.0 0.00 0.0 0.00 0.0

. HoD | WIEW [[1::uAall BAR | [ HoD || WIEW |[1::uA &l BAR |

PucyHok 3.29: OkpaHbl 2apMOHUK U uHmepaapmoHuk (M3MEPUTESIbHBIV NMPUEOP)

OnucaHne cuMBONOB M abbpesuaTyp, Mcronb3yembix Ha akpaHax METER (M3MEPUTENbHbLIN
MPUBOP), npuBeaeHo B Tabnuue Huxe.

Tabnuya 3.20: CuMeosibl U COKpauleHUsl, UCMoIb3yeMble Ha aKkpaHe rnpubopa

THD KoahduumMeHT nckakeHus CMHycouaanbHOCTU KPMBOW HanpsbkeHusi/Toka THDy wm
THD, B npoueHTax OT OCHOBHOIO HarnpsiKeHus/Toka Unn B cpeaHekBagpaTnyeckux
3HAYEHUAX HaMpsHKeHWs U ToKa

[MOCTOSAHHbLIN TOK lMocTosiHHaA cocTaBngawLwWasa HanpskeHUs UNu Toka B NpoueHTax OT OCHOBHOMO
HaI'IpFI)KeHVIFI/TOKa nnn B cpegHekBagpaTtnu4eCknx 3Ha4eHUAX HanpaxXeHna N Toka

hl... h50 N-a rapMoHu4eckasa coctasnsatowas HanpsxeHus Uh, nnn toka |h, B npoueHTax ot
OCHOBHOIO  HanpsbKeHusi/Toka WM B CpPeAHEeKBadpaTUYECKUMX  3HAYEeHUsIX
HaNPsKeHMs 1 Toka

ih0 ... ih50 N-s MHTeprapmoHuyeckas cocTtaBnswoLwas Hanpsxkenusa Uih, unu Toka lih, B
NMpoLeHTax OT OCHOBHOIO HamnpsXeHusi/Toka WM B CpegHeKkBaapaTU4ecKnx
3HaAYEHMAX HaMNPSKEHUS U TOKa

Tabnuya 3.21: KHonku Ha sKkpaHax 2apMOHUK/uHmepaapmoHuk (M3MEPUTESIbHbIV NMPUEOP)

HOLD YoepxuBaeT n3aMepeHue Ha aKkpaHe
(YOEP)AHME) Aep P paHe.
RUN (3AIYCK) 3anyckaeT yaepXnBaemMoe n3mMepeHue.
MepekntodeHne BUOOB Mexay rapMmoHmkamu (Harmonics) u
NMHTeprapMoHukamu (Interharmonics).
VIEW (BUQL) MNepekntodeHne eguHnL Mexay:
- cpenHekBaapaTUYECKUMMW 3HAYEHUSIMU (BONbTbI,
amMnepsbl);
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- % OCHOBHOW rapMOHWUKM.

KHonku B okHe VIEW (BUL):

Bi6op onuwnn.

MoaTtBepxaeHne BbIGpaHHOM onunn.

Bbixog 13 okHa Bbibopa 6e3
COXpaHeHMS.

ESC

Bbibop mexay Bugamu ogHom dasbl, HemTpanu, Bcex das u

rapMOHVK/MHTEPTapMOHWK TMHUN.
MokasbiBaeT rapMoHNYECKMe/MHTEPrapMoHUYeckue

A

Loan£a coctasnsowmne ansa gasbl L1.
Moka3blBaeT rapMOHNYECKNE/MHTEPrapMOHNYECKNE
123N Aa
coctasnsaolmne ansa asbl L2.
Moka3blBaeT rapMOHNYECKNE/MHTEPrapMOHNYECKNE
123N Aa
coctasnsowmne ansa asbl L3.
aNAa Moka3sblBaeT rapMOHNYECKNE/MHTEPrapMOHNYECKNE
COCTaBnsIIOLLME AN KaHana HernTpanw.
an Aa MokasblBaeT rapMoOHNYecKne/MHTeprapMoHuYeckue
cocTaBnsitoLLMe Ans Bcex a3 Ha OHOM 3KpaHe.

AA Moka3sbiBaeT rapMOHUYECKNE/MHTEPrapMOHNYECKNE
23N COCTaBSIOLLME AN MEXAYDA3HbIX HANPSHKEHMI.

Moka3sbiBaeT rapMOHUYECKNE/MHTEPrapMOHNYECKNE
12 23314

coctasnswowme anga a3 L12.

Moka3sblBaeT rapMOHNYECKNE/MHTEPrapMOHNYECKNE
12 23314

coctasnswowme anga ¢gas L23.

Moka3sblBaeT rapMOHNYECKNE/MHTEPrapMOHNYECKNE
1223 31a

coctasnswowme ang a3 L31.

A Moka3sbiBaeT rapMOHUYECKNE/MHTEPrAapMOHNYECKNE
12233t COCTaBSIOLLME NS MEXAYDA3HbIX HANPSHKEHMI.
METER . [lepexkntoyeHve k Bugy «METER» (MBMEPUTEIbHbIV
(UBAMEPUTENbHbIU TPUBOP).

NMPUBOP)

BAR MepekntodeHune k Buay «BAR» (TMCTOMPAMMA).
(TUCTOIrPAMMA)

TREND MepekntodeHune k Buay « TREND» (OTKITOHEHWUA) (gocTynHo
(OTKNOHEHUA) TONbKO BO BPEMS 3aMnucm).

I'Iepemeu.l,eHme mexay FapMOHI/I‘-IeCKI/IMI/I/I/IHTepFapMOHI/I‘-IeCKI/IMI/l

cocTaBnAarvWnMn.

100 0

CHsITe Konuy aKpaHa POpMbl HAMPSPKEHUSA 1 ToKa.

ESC

Bosepart B nogmeHio «kMEASUREMENTS» (MBMEPEHWA).

3.8.2 Tucrtorpamma (Bar)

3KpaH r’mcTorpamMmm 0To6pa>|<aeT OBOWNHbIE r’MCTorpamMmebl. BerHFlFl r’McTorpamMma nokasbiBaeT rapMOHUKA
HanpsaXeHua, a HWXKHAA rmctorpaMmma — rapMoHUKKM ToKa.
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HARMONICS: L1 ©cm 17:53

SR atu
U1 ho1
229.0v

[ SATdiu

[ HoD || WVviEW |[1 : s » |[ TREND |

PucyHok 3.30: OkpaH eucmozpamMm 2apMOHUK

OnucaHve cumBornoB 1 abbpesnatyp, ncnonb3yemblx Ha akpaHax BAR (TMCTOIMPAMMA), npusegeHo B
Tabnuue Huxe.

Tabnuya 3.22: Cumeoribl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe npubopa

Ux hO1 ... h50 FapMOHUK/MHTEPrapMoHMKa HanpsbkeHust B Vgys M B MNPOLIEHTAX OCHOBHOIO
HanpsxeHus

Ix hO1 ... h50 FapMOHMK/MHTEpPrapMoHmuKa K Toka B Arys M B NPOLEHTaxX OCHOBHOMO ToKa

Ux DC HanpsikeHne nocTosiHHOro Toka B BomnbTax v B MpoueHTax OT HanpskeHus
OCHOBHOW 4acToThl

Ix DC BennymMHa nocTtosiHHOro Toka B AmMnepax M B MNpoueHTax OT TOKa OCHOBHOM
4YacToThI

Ux THD KoahpuumneHT ucKakeHus CuHycomaanbHOCTU KpmBOW HanpskeHus THDy B
BOMbTax M B NPOLIEHTaX OT HaMNpsHKeHWUs1 OCHOBHOW YacTOoTbl

IXx THD KoadhdpuumneHT mnckaxeHuss cuHycoumpanbHocTu kpmBon Toka THD, B Agrws ¥ B

npoueHTax OT TOKa OCHOBHOW 4acCToTbl

Tabnuuya 3.23: KHorku Ha sKkpaHax eapMOHUK/uHmepeaapmoHuKk (TMCTOIMPAMMA)

HOLD YaepxuBaeT n3amMepeHue Ha aKkpaHe
(YOEP)AHME) Aep P paHe.
RUN (3AIYCK) 3anyckaeT yaepknBaemMoe n3mepeHue.

MepekntodeHne BUOOB Mexay rapMmoHmkamu (Harmonics) u
MHTeprapMoHukamu (Interharmonics).

KHonku B okHe VIEW (BUL):

VIEW (B1O) " BbiGOp onuun,

MoaTeepxaeHne BoIGpaHHOW OMLuuMMK.

Bbixog 13 okHa BbiGopa 6e3
COXpaHeHMS.

ESC

Beibop mexay ructorpaMmmamu rapMOHUK/MHTEPrapMOHUK
eANHNYHBIX ha3 1 KaHanoB HenTpanu.

MokasbiBaeT rapMoHNYEeCcKMe/MHTEPrapMoHUYeckne

Lzan cocTasnsowme ana gasbl L1.

MokasbiBaeT rapMoHNYECKMEe/MHTEPrapMOoHUYecKne

123N
cocTasnsowme ana gasbl L2.

123N MokasbiBaeT rapMoHNYEeCcKMe/MHTEPrapMoHUYeckne
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cocTasnsowme ana gasol L3.

MokasbiBaeT rapMoHNYEeCcKMe/MHTEPrapMoHUYeckne

123N COCTaBnsoLLMe AN KaHana HenTpanw.
12 lMoka3blBaeT rapMOHNYECKNe/MHTeprapMoHnyeckue
2331
cocTaBnsowme ana gas L12.
lMoka3blBaeT rapMOHNYECKne/MHTeprapMoHnyeckue
122331
cocTaBnsowme ana das L23.
lMoka3blBaeT rapMOHNYECKne/MHTeprapMoHnyeckue
1223 31
coctasnswowme ans ¢gas L31.
METER _ MNepekntouerue k Buay «METER» (UBMEPUTENbHbIN
(USMEPUTENbHbLIN NMPUNBOP).
NMPUBOP)
BAR MepekntoveHue k Buay «BAR» (TMCTOMPAMMA).
(TUCTOIrPAMMA)
TREND MepexkntodeHue k Buay « TREND» (OTKITOHEHNA) (gocTynHo
(OTKINOHEHUA) TOMbKO BO BPEMS 3anucm).

MacLwTabupoBaHe oToGpaxaemMol rMcTorpammbl Mo aMnanTyae.

MepemelleHve Kypcopa Ans BbiGopa eanHUYHOW MMCTorpaMmbi
rapMOHVKW/VMHTEPrapMOHUKM.

MepemelleHre Kypcopa Mexay rmcTorpaMMamiy HanpshkeHust 1 Toka.

_—
b

CHsITUe Konuy aKpaHa POpPMbl HAMPSPKEHUA 1 ToKa.

ESC Boaspar B noameHio «<MEASUREMENTS» (UISMEPEHWSA).

3.8.3 OTKnoHeHud

Mpn aktueHom PEMMCTPATOPE OBLUENO HASBHAYEHWA poctyneH Bug TREND (OTknoHeHus) (3a
nHcTpykumnammn no 3anycky PETMICTPATOPA OBLUENO HA3HAYEHUA obpawartbes k pasgeny 3.13).
"apMOHNYECKNE/MHTEPrapMOHUYECKME COCTaBNAOLWMNE HaNPsSXXeHUss U Toka MOXHO Habnwogatb npu
UMKIMYECKOM  HaxaTuM  yHKUMOHanbHoi  knasuwm  F4  (MBMEPUTENBbHLIA  NPUBOP  —
MCTOIMPAMMA — OTKINOHEHWA).

45



MI 2892 Power Master

ColdepixaHue

HARMONICS:TREND L1

14.Nov.2013 2. aall giv
10:05:00

Uho5
=2.59v

@1 17:53

I8.749a

13h 40m 00s

T s
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18.Hov. 2013 1,885 diw g
B I -+ voees oo SO A —

Uiho03
=0.07 =

(5. B diu

= Jutlinn, L0

(. ][ VIEW ‘I:h:. 1 — ]

PucyHok 3.31: OkpaH omKoHeHUl 2apMOHUK U UHMepaapMOHUK

Tabnuua 3.24: CuM80ribl U COKpaUleHUsl, UCMOMb3yeMble Ha aKkpaHe npubopa

thdu MakcumansHoe (&) u cpegHee (!) 3HayeHne KoahrUneHTa NCKaKEHNS
CYHyconaanbHOCTU KpuBon HanpsikeHnsa THDy ans BbibpaHHoM dha3sbl

thdl MakcumansHoe (&) n cpearee () sHauenmne koaddULMEHTa NCKaXKEHMS!
CYHycomnganbHOCTH KpuBow Toka THD, ansa BeiGpaHHoOM ¢hasbl

Udc MakcumansHoe (&) n cpearee () sHaueHne NocTosHHOI cocTaBnAOLLE
HanpsbKeHWs s BblopaHHON hasbl

Idc MakcumansHoe (&) n cpearee () sHaueHme BLIGPAHHOI NOCTOSIHHOM
COCTaBrslOLLEN TOKA 4115 BblIOpaHHON ¢hasbl

Uh/Uih MakcumansHoe (&) n cpearee () sHauenne ans BuiGpaHHON -t cOCTaBNSIOLLEN
rapMOHWKWU/MHTEPrapMOHMKM HanpsixeHus Ans BelbpaHHoOn dasbl

Ih/lih MakcumansHoe (&) n cpearee () sHauenne ans BuiGpaHHON N-it cOCTaBNSIOLLEN

rapMOHWKW/MHTEPrapMoHVKK ToKa Ang BbibpaHHoW dasbl

Tabnuya 3.25: KHornku Ha aKkpaHax eapMoHUK/uHmepaapmoHuk (O TKITOHEHUA)

I'IepeKmoqul/le Mexay sugamMmuy rapMoHUK Unn MHTepPrapMoHUK.

MepeknioyeHne eauHULL U3MEPEHUS Mexay
cpefHeKBaapaTUYeCKMM 3HaYEeHUAMW BONbT, amnep Unm
NPOLIEHTaMN OCHOBHOW rapMOHVKN.

Bbibop HOMepa rapMoHUKM ansg HabnogeHus.

VIEW (BWL)

KHonkwu B okHe VIEW (BUL):

Bi6op onuwnn.
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@ MoaTtBepxaeHne BbIGpaHHOM onunn.

Bbixog 13 okHa Bbibopa 6e3
COXpaHeHMS.

ESC

Bbibop mMexay OTKNOHEHWSI TapMOHUK/MHTEPrapMOHUK
€ANHUYHBIX a3 1 KaHanoB HenTpanu.

MokasbiBaeT BbiOpaHHbIE rapMOHUYECKUe/MHTeprapMOHUYECK e

123N
coctasnsawowmne ansa gasbl L1.

123N MokasbiBaeT BblbpaHHbIE rapMOHUYECKUE/MHTEpPrapMOHMYecKne
coctasnsaowwmne ansa asbl L2.

3N MokasbiBaeT BblIbpaHHbIE rapMOHUYECKME/MHTeprapMoHMYecKkne

coctasnswowmne ansa gasbl L3.
125N MokasbiBaeT BblibpaHHbIE rapMOHUYECKUE/MHTeprapMOHMYecKne
COCTaBMsAOLLME AN KaHana HernTpanu.

lMokasbiBaeT Bbl6paHHbIe FapMOHW—IeCKI/Ie/I/I HTeprapmMoHun4yeckune

12 253 cocTaensowme ansa das L12.

MokasbiBaeT BblOpaHHbIE FAPMOHUYECKME/MHTEPrapMOHUYECKNE
12 2331

coctasnswowme ang a3 L23.

MokasbiBaeT BblOpaHHbIE FAaPMOHUYECKME/MHTEPrapMOHUYECKNE
122331

cocTasnsowme ana das L31.
METER . [lepexkntoyenve k Bugy «METER» (MBMEPUTEIbHbIV
(MBMEPUTENBbHBLIU TMPUWEBEOP).
NMPUBOP)

BAR MepekntoyeHne k Buay «BAR» (TMCTOMPAMMA).

(TUCTOrPAMMA)
TREND MepekntodeHmne k Buay « TREND» (OTKITOHEHWA) (gocTynHo
(OTKNOHEHUA) TONbKO BO BPEMS 3aMnucm).

.. MepemelleHue kypcopa 1 BelGop uHTepsana spemern (IP) ana HabnogeHus.

c Boaspar B noameHio «<MEASUREMENTS» (UISMEPEHWSA).

3.9 ®nukep

dnvkep ABNAETCA MEPOW BOCNPUATUS YeroBekoM 3addhekTa amnnuTygHOM MOoAynsuuMu CeTeBoro
HanNpsKeHUs, NUTaloLLero anekTpuyeckyto namnoyky. B meHio Flickers (®nukep) npubop nokasbiBaet
u3MmepeHHble napameTpbl nukepa. PesynbTtatel MOXHO BuAaeTb B TabnuuHom (METER =
N3MEPUTENBHbLIA MPUBOP) unu rpadudeckoii opme (OTKITOHEHWA), koTopasi akTMBHA TOMLKO
Torga, korga aktuseH PEMMCTPATOP OBWENO HASHAYEHWNA. 3a uHCTpykumamu no 3anycky
permctpaumm obpauwlaTtbes k pasgeny 3.13. [Ing NOMHOroO MOHUMAaHWSA CMbICNa KOHKPETHOrO napameTtpa
obpawaTbes k pasgeny 5.1.8.

3.9.1 WU3meputenbHbIN Nprubop

Mpn Bxoge B onuuo FLICKERS (®JIMKEP) u3 nogmeHio «MEASUREMENTS» (USMEPEHWA),
nokasbiBaeTcs TabnuuHbin akpaH FLICKERS (PJIMKEP) (cm. pucyHOK HUxe).
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O 17:5
L2 L3

Urms 229.0 230.5 230.5v
P e S S
e b — e — e
e o e e
L — b — eiki— A
| HOLD || 1 || TREND |

PucyHok 3.32: TabnuyHblil akpaH ¢hriukepa

OnucaHve cuMBOMOB U abbpeBmaTyp, wucronb3yembix Ha akpaHe METER (M3MEPUTEJbHbLIN
NMPNBOP), npuBeaeHo B Tabnuue HWxe. CnegyeT UMeTb B BUAY, YTO MHTEpBarbl U3MeEpeHUst dormkepa
CVMHXPOHM3UPOBaHbl C YacaMu pearnibHOro BpeMeHU, U, Takum obpas3om, OGHOBMAKTCHA C MHTEpPBanaMm B
OAHY MUHYTY, 10 MUMHYT 1 2 Yaca.

Tabnuya 3.26: Cumeorsibl U COKpaWleHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

Urms NcTuHHoe adhekTmBHOE 3HaveHune Uy, Uy, Us, Ugy, Uss, Uz

Pinst,max MakcumanbHbIl MIHOBEHHbIV dhnukep Ana kaxaow dasbl, obHoBnseMbln kaxable 10
CeKyH[.

Pst(1min) KpaTkoBpemeHHbIn (1 MUH) dnukep Pgumin 4719 Kaxgon asbl, M3MEpPEHHbI 3a
MOCMEAHIO MUHYTY.

Pst KpaTkoBpemeHHbI (10 MyH) donukep Ps Ans kaxxaow asbl, U3MepeHHbI 3a nocrnegHne
10 MUHYT.

Plt KpaTkoBpemeHHbI (2 yaca) dnukep Pg ons kaxaon dasbl, USMEpPEHHbIN 3a nocnegHue
2 vaca.

Tabnuya 3.27: KHonku Ha skpaHe griukepa (M3MEPUTEIbHbBIN MPUBEOP)

HOLD
(VIEPKAHME)  YAGPXVBAET usMepenue Ha akpae.

RUN (3AIYCK) 3anyckaeT yaepXXnBaemMoe namepeHue.

CHATMe KON 3KpaHa (POpMbl HANPSHKEHUS 1 TOKa.

ESC Boaspar B noameHio «<MEASUREMENTS» (UISMEPEHWSA).

3.9.2 OTKnoHeHud

Mpn aktmBHOM 3anucu poctyneH Bug «TREND» (OTKINOHEHWA) (3a WHCTpyKUMSMM no  3amnycky
pernctpaumm obpawartbcss Kk pasgeny 3.13). [lapameTpbl dnukepa MOXHO Habniogatb nyTem
LUMKMYeckoro Haxatua knasuwm F4 (MSMEPUTENbHbI MPUBOP — OTKNOHEHWSA). Crepyet
OTMETUTb, YTO UHTEpBanbl perncTpaunm nvkepmeTpa onpegendatwTca ctaHgaptom M3K 61000-4-15.
Takum obpasom, ¢rnvkepmeTp OeNCTBYeT He3aBMCMMO OT BblOpaHHOro uMHTepBana pervcTpauum B
PETMCTPATOPE OBLLUEIO HASHAYEHUA.
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FLICKERS:TREND L2 @ mm 17:53

07.5ep.2013 pNCET YT
03:07:59

Pst2=™

0554 |l .................................................... .................

13h 00m 00s

][PSTPLTPSTmi.” 1. 2 3 A ” METEER ]

PucyHok 3.33: OkpaH omkrioHeHUl ¢hriukepa
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Tabnuua 3.28: CuM80ribl U COKpaUleHUs, UCMOMb3yeMble Ha aKkpaHe npubopa

Pstlm1,
Pstlm2,
Pst1m3, MakcumanbHoe (&), cpegree (E) v MUHUManbHoe (X) 3HaqeHue 1-MUHYTHOrO
Pstim12, KpaTKOBPEMEHHOro d)nvvn(epa Pstamin) ANA dasHbIx HanpskeHnn Uy, Uy, Uz unm
PstIm23, JNIMHENHbIX HanpsbkeHnn Uy, Uss, Uz
Pstim31
Pst1,
Pst2,
Pst3, MakcumansHoe (X ), cpearee (E) u MuHMMansHoe (X) sHadermre 10-MUHYTHOTO
Pstl2, KpaTKOBPEMEHHOro cbnvvn(epa Pst Ans dasHbix HanpskeHun U, Uy, Uz unu
Pst23. JNIMHENHbIX HanpsbkeHnn Uy, Uss, Uz
Pst31
Plt1,
Plt2,
PIt3, MakcumansHoe (X), cpearee (E) u MuHMManbHoe (¥) sHaueHne 2-4acoBoro
PIt12, anutensHoro cdonukepa Py B dhasHbix HanpskeHuax U, U,, Us nnu nnMHenHbIx
PIt23. HanpskeHuaX Uqs, Usz, Usg
PIt31

Tabnuya 3.29: KHornku Ha akpaHe ¢hriukepa (OTKIIOHEHUA)

Pst pit pstmin

Pst Plt Pstmin

Beibop mexay criegyrowmmm onumnsiMu;
MokasbiBaeT 10-MUHYTHBLIN KPaTKOCPOUHbIV bnnkep Pg.

lMokasbiBaeT anuTenbHbIn nukep Py.

pst PIit PStmMin lMokasbiBaeT 1-MUHYTHbBIN KpaTKOCPOUHbIA ornKep Psimin.
Beibop mexgy pasnuyHbiMM napaMeTpamu MPOCHEXUBaAHUS
OTKINOHEHWI:

los4A lMokasbiBaeT BbIOpaHHbIE OTKITOHEHUST dorvkepa ansa dasbl L1.

123 A Moka3biBaeT BbIOpaHHbIE OTKITOHEHUST dorvkepa ansa dasbl L2.

1234 MokasbiBaeT BblOpaHHbIE OTKNOHEHUS dorvkepa Ansa dasbl L3.

s A MokasbiBaeT BbIGpaHHbIE OTKMOHEHWS donukepa Ans Bcex das

(TonbKo ycpeaHeHHbIe).

12 23314 MokasbiBaeT BbiOpaHHbIE OTKNOHEHUS chrivkepa aAng ¢as L12.

12 23314 MokasbiBaeT BbIOpaHHbIE OTKNOHEHUS chnivkepa aAnga ¢as L23.

1223 31a MokasbiBaeT BbiOpaHHbIE OTKNOHEHUS chnvkepa aAnga ¢as L31.

rsai A MokasbiBaeT BblbpaHHbLIE OTKIIOHEHUS dnnkepa Ans Bcex das
(TONnbKO yCpeQHEeHHbIE).

METER

(USMEPUTEJbHbIU
NPUBOP)

TREND
(OTKNOHEHUS)

Mepekntouenue k Buay «METER» (MBMEPUTENbHbIN
MPUBOP).

MepekntodeHune k Buay « TREND» (OTKITOHEHWUA) (gocTynHo
TONbKO BO BPEMS 3aMnuch).

MepemelyeHune kypcopa n Bbibop nHtepsana spemeru (IP) ana HabnogeHus.

(o

Bosspar B noameHio «MEASUREMENTS» (UISMEPEHWSA).

3.10 dPa3oBas guarpamma

dasoBas anarpamma Fpad)I/ILIeCKM npeacrtaBndaeT HanpsaxXeHuna, TOKU W C*JHSOBbIe yrnbl OCHOBHOWM

rapMOHUKN CEeTWN.

Mcnonb3oBaHne [OaHHOMO BMAa HACTOATENbHO pekomeHayeTca AOnd NpOBEPKAU
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noaknoveHns npubopa nepes BbLINONHEHMEM W3MepeHusi. CrnegyeT OTMETUTb, 4YTO OOMbLIMHCTBO
npobneM, CBsI3aHHbIX C U3MEPEHUSAMMU, SIBMSIETCS pe3ynbTaToM HemnpaBUIIbHOrO NOAKMOYEHUst npubopa
(3a pekomeHOOBaHHOM Npouenypon mMaMepeHun obpaiwiatbes kK pasgeny 4.1). Ha akpaHax ¢asoBom
anarpammbl Npubop nokasbiBaeT:

. Fpad)vlquKoe npencraBneHne (*)a3OBbIX BEKTOpPOB HaMNpsAXXeHnA n Toka M3MepeHHOl71 CUCTEMBbI,
° HeCI/IMMeTpI/Iﬂ Msmepﬂemoﬁ CUCTEMBbI.

3.10.1 dasoBas guarpamma

Mpn Bxoae B onunio PHASE DIAGRAM (PA30BAA OUNATPAMMA) n3 noameHto « MEASUREMENTS»
(MBMEPEHWMA), nokasbiBaeTcs crieQyoLwmii SKpaH (CM. PUCYHOK HUXE).

PHASE DIAGRAM [_IEE 12:50

1R
*100, BU. diy
—_— S.BER-div

_______________ 2405y 1110 | N .

8t sdiv
27a*

| HOLD || u . || || UNBAL. |

PucyHok 3.34: OkpaH ¢hazosoli duazpamMmabl

Tabnuya 3.30: Cumeorsibl U CoKpaWwleHUs, UCMOofIb3yeMble Ha 3KpaHe npubopa

U1, U2, Us HanpsikeHna ocHoBHon 4actotel Ufund;, Ufund,, Ufund; ¢ oTHOCUTENbHbLIM
¢ra3oBbIM yrnom no oTHoweHuto K Ufund;

Ul2, U23, U3l HanpsikeHns ocHoBHou 4acTtoTbl Ufundy,, Ufund,s, Ufunds; ¢ oTHOcuTenbHbIM
da3oBbIM yrnom no otHoweHuto k Ufund;,

11,12, 13 Tokn ocHoBHOM 4YacTtoThl Ifund;, Ifund,, Ifunds ¢ oTHOCKMTENBLHLIM (Ha30BbLIM YrNOM

no otHoLwleHuto k Ufund; nnu Ufund;»

Tabnuya 3.31: KHornku Ha aKkpaHe ¢ha3zoeoll duazpaMmbi

HOLD YoepxvBaeT usmepeHue Ha aKkpaHe

(YOEPXXAHME) Aep P paHe.
RUN (3ANYCK) 3anyckaeT yaepxnBaemMoe namepeHue.

Ui Bbi6op HanpsixeHuns Ansg macutabupoBaHus (C Kypcopamu).
V] Bbibop Toka Ans maclutabupoBaHus (C Kypcopamu).
METER . TMepexnioveHue K Buay «PHASE DIAGRAM» (GA30OBAS
(M3MEPUTENbHbIN ump/’xrp AMMA) Ay
NMPUBOP) '
UNBAL. MepekntodeHue k Buay «UNBALANCE DIAGRAM»
(HECUMMETPUA) (ANATPAMMA HECUMMETPUN).
TREND MepekntodeHue k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKNOHEHUA) TONbLKO BO BPEMS 3amnucm).

MaCLLITa6I/IDOBaHI/Ie KOMMMEKCHbIX aMNIUTy HanpsaXeHna Uin Toka.

200 @

CHsiTUe konum aKpaHa OpPMbl HAMPSPKEHUS 1 ToKa.

ESC Bosspar B noameHio «<MEASUREMENTS» (UISMEPEHWSA).
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3.10.2 OAmnarpamma HeCUMMeETpUHU

ﬂManaMMa HeECMMMETPUN npeacraBndaeT HECMMMETPUIO TOKOB U Hal'lpﬂ)l(eHMIZ M3MepI/ITeJ'IbHOl71 CUCTEMbI.
HeCI/IMMeTpI/Iﬂ BO3HMKaeT, Korga cpeagHekBaapaTtundyeckme 3HadeHuna wunm d)aSOBble yrnbl  Mexny
nocnepoBaTtesibHbIMU (*)a3aMI/I He paBHbI. ,D,l/larpamma NoKa3aHa Ha PUCYHKe HUXe.

UNBALANCE DIAGRAM [_I0N 17:34

1R
*100, BU. diy
S.BER-div

0.0-

215.5-

52.5-
............................................................ 188 Qa\*

38° - div
2Ta*

| HoOLD || u . || || METER |

PucyHok 3.35: OkpaH QuaspamMmbl Hecummempuu

Tabnuya 3.32: Cumeoribl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

uo CocTaBnsowas HanpsKeHUs HyNeBow NocneaoBaTenbHOCTH u°

10 CocTaBnsitoLLast Toka HyrneBol nocrnegosarensHocTu 1°

U+ CocTaBnsioLLas HanpsxeHus npsmoii nocneaosartensHoctn U*

I+ CocTaBnsioLlas Toka Hyneson nocnegosaTensHocTy |

U- CocraBnsowas HanpsbkeHus obpaTHol nocrnegoBaTenbHocTn U

- CocTtaBnstowlas Toka obpaTHon nocnegoBatenbHOCTL |

u- KoadhpuumneHT HecnmmeTpumn HanpsixeHuin obpaTtHOM nocrneaoBaTenbHOCTU U
i- KoadhdpuumneHT HecummeTpun TOKOB 0BpaTHOM NocrneaoBaTeNbHOCTH i

uo KoathpuumneHT HecnmmeTpum HanpsXKeHUn HyneBown nocrnegoBaTeflbHOCTH u®
i0 KoathpuumneHT HecummeTpum TOKOB HYNEBOW NocnenoBaTenbHOCTU i

Tabnuya 3.33: KHornku Ha aKkpaHe QuagpaMMbl HecuMmempuu

HOLD YoepxuBaeT n3amMepeHue Ha aKkpaHe
(YOEPXXAHME) Aep P paHe.
RUN (3ANYCK) 3anyckaeT yaepxnBaemMoe uamepeHue.
U | MokasbiBaeT UsMepeHne HECUMMETPUN HaNpPsXKeHWI 1 BbIGUpaeT
HanpsbkeHue Ans macltabupoBaHus (C Kypcopamm)
U MokasbiBaeT usMepeHme HECMMMETPUN TOKOB U BbIGUPAET TOK
Ans MacwtabupoBaHus (c Kypcopamu)
METER . TepexnioveHue K Buay «PHASE DIAGRAM>» (GA30OBAS
(M3MEPUTENbHbIN ump/’xrp AMMA) Ay
NMPUBOP) :
UNBAL. MepekntodeHmne k Buay «UNBALANCE DIAGRAM»
(HECUMMETPUA) (ANATPAMMA HECUMMETPUWN).
TREND MepekntodeHue k Buay « TREND» (OTKITOHEHWA) (gocTynHo
(OTKNOHEHUA) TONbKO BO BPEMS 3aMnuch).

MaCLLITa6I/IDOBaHI/Ie KOMMMEKCHbIX aMNInUTy HanpsaXXeHna Uin Toka.

200 @

CHsiTUe konum aKpaHa OpPMbl HAaNPSPKEHUS 1 ToKa.

ESC

Bosspart B nogmeHio «kMEASUREMENTS» (M3BMEPEHWA).
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3.10.3 OTKNOHEHUA HeCUMMETPUHU

Mpu aktneHon 3anucn poctyneH Bug «UNBALANCE TREND» (OTKINOHEHNA HECUMMETPUW) (3a
nHcTpykumnamm no 3anycky PETUCTPATOPA OBLWEIO HASHAYEHNA obpalaTtbes k pasgeny 3.13).

UNBAL.:TREND © 1 17:53

08.5ep.2013 |Z.9@x div
06:15:59

ux
0.20:
0.16:

0.11%

01d 16h 0&m

]'[u.u...ﬂ...u-u.,n ' || METER |

PucyHok 3.36: OkpaH omKioHeHuUl cumMmmempuu

Tabnuua 3.34: CuM80ribl U COKpaUleHUs, UCMOMb3yeMble Ha sKkpaHe npubopa

u- MakcumanbHoe (X), cpeaHee () U MuHUManbHOE (X) 3HaueHWe ko3dULMEHTa
HECMMMETPUN HaNPsKeHWIW obpaTHOW NocrnenoBaTeNbHOCTHM U-
uo MakcumanbHoe (X), cpeaHee () U MuHUManbHOe (X) 3HaueHWe ko3ddULMEHTa

HECUMMETPUM HanpshKeHUI HyTeBOI NocneaoBaTeNbHOCTH U

i- MakcumanbHoe (X), cpeaHee () U MUHUManbHOE () 3HaueHWe ko3dULMEHTa
HECMMMETPUM TOKOB 0BpaTHOM NocneaoBaTenbHOCTY i-

i0 MakcumanesHoe (&), cpeagree (£) 1 MuHUMansHoe (E) 3HaueHWe koadduLMeHTa
HECUMMETPUN TOKOB HYNEBOW NocnenoBaTeNbHOCTH i

U+ MakcumansHoe (X), cpeaHee (¥) M MUHUManbHoe (¥) 3HAUYEHME HaNPSKEHUS
npsiMoii nocnegosatenbHocTn U™

U- MakcumansHoe (X), cpeaHee (¥) n MuHUManbHoe (¥) 3HAUYEHME HaNPSKEHUS
obpaTHom nocnepoBartenbHocTn U

uo MakcumansHoe (X), cpegHee (¥) n MuHUManbHoe (¥) 3HAUYEHME HaNPSKEHUS
HyneBoit nocnegosatensHocTy U°

I+ MakcumansHoe (E), cpeavee (£) U MuHUManbHoe (¥) 3HaueHue Toka NPSIMO

nocnefosaTtenbHocTh I

I- MakcumansHoe (&), cpeaHee (£) n MUHUManbHoe (X) 3HaYeHMe Toka oBpaTHOI
nocnegoBaTenbHOCTH |’

10 MakcumanbHoe (&), cgep,Hee (£) 1 MUHUMarbHOE (X) 3HAYeHWe ToKa HyMeBoil
nocregoBaTensHOCTH |

Tabnuya 3.35: KHOMKu Ha akpaHax OMKIOHEHUsT HecumMmempuu

U+ U- Uo MokasbiBaeT pe3ynbTaThbl BbIGPAHHOTO N3MEePeHUst HECUMMETPUM
I+ 1- 10 HanpskeHuii n Tokos (U, U7, U°, 1%, 1, 1%, u', W%, 1, 1°).
u+ u0 i+ i0
METER + Tepexniouenve k suay «PHASE DIAGRAM» (PA3OBAS]
(M3MEPUTENbHbIN umzrp AMMA) Ay
NPUBOP) :
UNBAL. Mepeknioverue k Buay «UNBALANCE DIAGRAM»
(HECUMMETPUA) (QUATPAMMA HECUMMETPUW).
TREND MepexkntodeHue k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKINOHEHMUA) TOMbKO BO BPEMS 3anucm).
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.. lMepemelleHue Kypcopa u Beibop nHTepBarna spemenu (IP) ans HabnogeHus.

ESC BosepaTt B nogmeHio «kMEASUREMENTS» (MBMEPEHWNA).

3.11 Temnepatypa

Mpnbop Power Master cnocobeH M3MepsATb W perucTpMpoBaTb Temnepatypy C MCMNONb30BaHMEM
aatyuka Temnepatypbl A 1354. Temnepatypa BbipaxaeTcs B rpagycax Lenbcus nnn dapenrenta. 3a
WMHCTPYKLUMSAMW MO 3anycKy peructpaumm obpalwlatbes K crnefyoLwmmMm pasgenam.

3.11.1 U3amepuTenbHbIN NprUbop

TEMPERATURE 100 17:34

- +11.40
. +52,52

[ HoLD || 11 || TREND |

PucyHok 3.37: OkpaH usmepumerns memrepamypabl

Tabnuya 3.36: Cumeorbl U COKpalleHUs, UCrofib3yeMble Ha 3KkpaHe npubopa

°c Tekywaa Temnepartypa B rpagycax Llenbcus
°F TekyLlas Temnepartypa B rpagycax ®apeHrenta

Ta6nuya 3.37: KHOMKu Ha aKkpaHe uamMepumerisi memrnepamypbl

HOLD (YOEPXXAHUE) YpgepxuBaeT nsamepeHue Ha aKpaHe.
RUN (3ANYCK) 3anyckaeT yaepxnBaeMoe n3mepeHue.
METER . MepekniodeHme K uay <METER» (M3MEPUTENbHbIN
(MI3MEPUTENbHbIN anMEOP) Ay

NMPUBOP) '
TREND MepeknioveHune k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKNOHEHUA) TONbKO BO BPEMS 3anuch).

CHsiT1e konum akpaHa OpMbl HAMPSBKEHUS 1 ToKa.
BosBpaT B noameHio «cMEASUREMENTS» (MI3MEPEHUSA).

3.11.2 OTKnoHeHudA

OTKINOHEHUA wu3amepeHua TtemnepaTypbl MOXHO HabniogaTe B npouecce perncrpaumn. 3anucw,
copepXawme pesynbTaT u3MepeHns Temnepartypbl, MOryT npocmaTpuBaTtbes U3 Cnucka namaty (Memory
list) 1 Nnpu NomoLLM KOMNBIOTEPHOTO NporpaMmHoro obecneyerHnst PowerView v3.0.
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Temperature:TREND C_I00] 17:34

29.5ep.2013 [29.9°Crdiv
14:09:59

T=

min-div

[ ¢ =« | || METER |

PucyHok 3.38: OkpaH omkrioHeHuUl memnepamypsbl

Tabnuya 3.38: Cumeorbl U CoKpaleHUs, UCMofb3yeMble Ha 3KkpaHe npubopa

MakcumaneHoe (X), cpegHee (E) n MuHMManbHoe (X) 3Ha4YeHWe TeMmneparypbl 3a
T: nocnegHun wuHTepsan BpemMeHu (IP), B TeyeHMe KOTOpPOro npousBoaMnach
permcTpaums

Tabnuya 3.39: KHornku Ha aKpaHax meHOeHUyuu memrepamypbl

- oC °F lMokasbiBaeT TemnepaTtypy B rpagycax Llenbcus
F2
°c°F MokasbiBaeT TemnepaTypy B rpagycax PapeHrenta

METER -
(W3MEPMUTENbHBbIA Mepekntovenmne k Buay «METER» (MBMEPUTEJIbHbIV

NPUBOP) MPUBOP).
TREND MepeknioveHune k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKINOHEHMUA) TONbKO BO BpEMS 3anucm).

ESC Boaspar B noameHio «<MEASUREMENTS» (UISMEPEHWSA).

3.12 YnpaBnsawwue curHanbl

Mepegaya ynpaBnslOLWMX CUrHaANOB  HErapMOHWYECKOMW 4acToTbl OCYLUECTBRSETCH C  LEnblo
OVCTaHUMOHHOTO  YNPaBrieHNss MPOMBbILLNEHHLIM 0BOpYyOOBaHUEM, CYETUYMKAMU  JNEKTPOIHEPTUN U
apyrumu yctponctsamu. [lepen usMepeHmem 3TUX  CUrHaroB Mnofb3oBaTento cregyeT YyCTaHOBWUTH
4YacTOTbl B MEHIO HAacTporkn (cM. pasgen 3.19.4).

PesynbTaTbl MOXHO BUAeTb B TabnunuHoit (METER = U3MEPUTENBHBLIN MPUBOP) unu rpaduyeckoi
dopme (OTKIOHEHWA), koTopas akTuBHa Tonbko Toraa, korga aktmeeH PEMMCTPATOP OBLUEIO
HA3HAYEHWA. 3a uHCTpyKumsiMm no 3anycky permctpauumn obpailatbes k pasgeny 3.13. [ns nonHoro
MOHUMaHKA CMbICIla KOHKpETHOro napameTtpa obpawartbes K pazgeny 5.1.8.

3.12.1 U3mepuTenbHbIN Nprubop

Mpn Bxome B onuuo SIGNALLING (CUTHANU3AUUA) wu3 noameHio «MEASUREMENTS»
(MUBMEPEHWNA), nokasbiBaetcst TabnuuHbin akpaH SIGNALLING (CUTHANMU3ALUWA) (cm. pucyHok
HUXe).
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SIGNALLING [_IEN 13:45
a L2
Sig1

316.0Hz

1060.0Hz

RMS

[ HoLD || i I |

PucyHok 3.39: OkpaH usmepumerns ynpassnsirowux cugHarsos, nepedasaemMbix o 371eKMpuUYecKuM cemsm

OnucaHne cUMBONIOB W abbpesuaTyp, Wcnonb3yembix Ha okpaHe METER (M3MEPUTENbHbLIN
MPUBOP), npuBeaeHo B Tabnuue Huxe.

Tabnuya 3.40: Cumeorsibl U COKpaWleHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

Sigl NcTuHHoe adbpekTmBHoe 3HaueHne HanpsbkeHust curHana (Usigr, Usig2, Usigss Usigizs

316,0 'y, Usigos, Usigs1) AN 3a4aHHOM Nonb3oBaTeneM 4acTtoTbl HocuTens (B NpuBeAeHHOM
npumepe 316,0 '), BbipakeHHOEe B BONbTaxX UIM NPOLLEHTaxX OCHOBHOIO HaMpshKeHUs

Sig2 NcTuHHoe adbpekTmBHOE 3HaueHne HanpsbkeHust curHana (Usigr, Usigo, Usigss Usigiz,

1060,0 'y Usigos, Usiga1) ANS 3a4aHHOW Nomnb3oBaTenemM Hecyllel 4acToTbl (B NpuBeAeHHOM
npumepe 1060,0 Iu), BblpaxeHHOe B BOMbTax WM MPOLIEHTAX OCHOBHOrO
HanpsXeHns

RMS NctnHHoe  adhdpekTMBHOE — 3HadeHne  dhasHoro  («dasa-HenTpanb»)  unu

mMexaydasHoro («gasa-gasa») HanpskeHust Urms (U1, Uy, Us, U, Uss, Usg)

Tabnuua 3.41: KHorku Ha skpaHe nepedayqu cuzHanos (M3MEPUTE/IbHbLIV MPUBOP)

HOLD YaepxuBaeT n3aMepeHue Ha aKkpaHe

(YOEP)AHME) Aep P paHe.
RUN (3AIYCK) 3anyckaeT yaepXknBaemMoe namepeHue.
METER . MepekniodeHme K sy <METER» (M3MEPUTENbHBbIN
(MI3MEPUTENbHbIN I‘IPpI/IEOP) Ay

NMPUBOP) ’
TREND MepexntodeHue k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKINOHEHMUA) TOMbKO BO BPEMS 3amnuncu).

CHsITMe KoMK aKpaHa PopMbl HANPSHKEHUS 1 TOKa.
Bosepat B noameHio <MEASUREMENTS» (MI3MEPEHUS).

3.12.2 OTKNoHeHud

Mpu aktueHom 3anucu poctyneH Bug «TREND» (OTKINOHEHWA) (3a uHCTpyKuMsMUM NO  3anycky
peructpauumn obpawiatecsi k pasgeny 3.13). MNapameTpbl nepeaayn curHanoB MOXHO Habnoaate nyTem
unknmyeckoro Haxatusa knasuwn F4 (MSMEPUTETbHbBIA NMPUBOP — OTKITOHEHWUA).
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03.Dec.2013 [1-00U-di
17:01:36

SIGNALLING:TREND L1 @i 17:02

(Usig1=)

PucyHok 3.40: OkpaH omkrioHeHuUl rnepedayqu cusHanoe

Tabnuya 3.42: Cumeoribl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe npubopa

MakcumansHoe (&), cpeaHee (E) u MuHUManbHoe (¥) 3HaueHue
Usigl, Usig2, Usig3, (Usigt, Usiga, Usiga, Usigiz, Usigos, Usiga1) HanpsbkeHus curHana Ans
Usig12, Usig23, Usig31 3afaHHON nonb3oBaTenem 4vacTtoTbl Sig1/Sig2 (B npvBegeHHOM
npumepe Sig1 = 316,0 'u/Sig2 = 1060,0 y).

14 HoAGpPA 2013 T.

13:50:00 MeTka nHtepsana spemeHu (IP), BbiGpaHHOro Kypcopom.

Bpems PEMMCTPATOPA OBLUEMO HASHAYEHWA Toka (aHu

224 25m 00c ) .
Yacbl:MUH:CEK)

Tabnuya 3.43: KHornku Ha akpaHe nepedayqu cuzHasos (OTKIIOHEHWA)

Beibop mexay cnegylowmm onuuamu:

10 MokasbiBaeT HanpshkeHne  curHana  Ans onpeaeneHHon
nonb3oBaTteneM YactoTbl (Sig1).

02 MokasbiBaeT HanpshxeHne curHana  Aans onpeaeneHHon
nonb3oBaTteneM YactoTbl (Sig2).

Bbibop mexay pasnuyHbiX BUOOB OTKIOHEHUN:

losA MokasbiBaeT curHanbl ynpasneHus aAnsa gasbl 1
123 A MokasbiBaeT curHansl ynpaeneHus Ans gasbl 2
1234 MokasbiBaeT curHansl ynpasneHus ans dasbl 3
123 A MokasbiBaeT curHanbl ynpaBsneHus Ans scex das
MokasbiBaeT curHanbl yrnpasneHus Ans MexaydasHoro HanpskeHus
F3 12 2331
L12.
MokasbiBaeT curHanbl yrnpasneHus Ans MexaydasHoro HanpskeHus
12 23314
L23.
MokasbiBaeT curHanbel ynpasneHus Ans MexaydasHoro HanpskeHus
1223 31a
L31.
rs a1 A MMokasbiBaeT curHanbl ynpaBneHus Afs BCeX MexaydasHbIX

HaMpPs>KEHUN (TONbKO YCPEOHEHHYH0).

METER

(U3MEPUTESbHbIN Mepekntouenue k uay «METER» (M3MEPUTENBbHbLIN

o NPUBOP) MNPUBOP).
- TREND Mepekntovenme k Buay « TREND» (OTKITOHEHWNA) (gocTynHo
(OTKINNOHEHUA) TONbKO BO BPEMS 3aMuUCK).

‘. MepemelyeHne kypcopa u Bbibop nHtepeana spemeru (IP) ana HabntogeHus.
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EsC Bospat B nogmeHio «kMEASUREMENTS» (W3BMEPEHNA).

3.13 Peruncrparop obwero HasHa4eHuA

Mpnbop Power Master no3BonsieT BbIMOMHATL PErNCTPALMIO U3MEPEHHBIX NapameTpoB B (POHOBOM
pexwume. Mpn Bxoae B onumo « GENERAL RECORDER» (PETICTPATOP OBLLEMO HASHAYEHNA) n3
nogmeHto «RECORDERS» (PEMTMCTPATOPbDLI) napameTpbl peructpatopa (KOMM4ecTBO M Tun

PerncTpmpyembix CUrHanoB, MHTepBarn peructpauum) MoryT 6biTb usmeHeHbl. OToBpaxaeTca cneayoLmin
3KpaH:

GENERAL REC. [ 100 17:34

INCLUDE EVYENTS On
INCLUDE ALARMS On
START TIME 01.0cL.2013 09:40

Available memory: 0-1d, 11h (4095MB)

[ sTART || I I ]

PucyHok 3.41: OkpaH Hacmpoek Peaucmpamopa obuw,e2o HazHa4dyeHus
OnuncaHune HacTpoek PermctpaTtopa obLiero HasHa4YeHUs NpMBEAEHO B Tabnmue HuXe:

Tabnuua 3.44: OnucaHue Hacmpoek Peaucmpamopa o6uje20 HasHayeHusl U CUMBOJI08 Ha 3KpaHe

G PervctpaTtop obLiero HasHa4YeHns akTUBEH, B OXXuAaHumM 3anycka
@ PervuctpaTtop obuiero HasHa4YeH1s akTUBEH, MAET permcrpauuns
Beibop uvHTepBana ycpeaHeHus pAaHHbIX Peructpatopa o6uero
Interval (MHTepBan) P P yepen A patop t
Ha3HayYeHus.
Include events (Bknioyatb BkntoyeHune B 3anmcb 0cobbiX COBLITUN HaNPSKEHNUS.

cobbITUSA)

Include alarms (Bknioyatb  BknoueHue B 3anucb aBapMnHbLIX CUrHasoB.
aBapuHbIe CUrHanbl)

OnpepnenseT BpeMsi Ha4Yana perucTpaumu:
Py4dHasi, HaxxaTue (pyHKLUMOHaNbHOM KHOMKK F1

Start time (Bpems 3anycka) N
e B paHHbIN AeHb M AaHHOE BpeMs.

Tabnuua 3.45: KHomnku Ha akpaHe Hacmpoek Peaucmpamopa obuje2o HazHa4eHust

START (3AMNYCK)  3anyckaet peructpartop.
F1 STOP (OCTAHOB)  OCTaHaBnMBaeT perncrparop.

@ BBoa HacTporiku faTbl/BpeMeHu 3anycka permcrparopa.

KHonku B okHe «Set start time» (YcTaHoBUTL Bpems 3anycka):

'. Bbi6op napameTpa, KOTOPbIN JOMKEH OblTb U3MEHEH.
.- M3meHeHne napameTpa.
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@ MoaTtBepxaeHne BbIGpaHHOM onunn.

e Bbixon 13 okHa «Set start time» (YcTtaHoBUTbL Bpemsa 3anycka)
6e3 nsmeHeHun.

- Bbibop napameTpa, KOTOpPbIN JOIMDKEH ObITb M3MEHEH.

‘ . M3meHeHne napameTpa.

Boaspar B noameHio «<RECORDERS» (PETICTPATOPbI).

3.14 Peructpatop ¢opMbl HaNpsXkeHUSA U TOKa U NYCKOBbIX TOKOB

PeFI/ICTpaLI,I/Iﬂ (bOprI HanpsaxXeHna ©n TOKa dABndeTcd MOWHbIM  MHCTPYMEHTOM  BblABIIEHUA
HeI/ICI'IpaBHOCTeVI n 3anncum (*)OprI TOKa N HaMNpAXXeHNd, a TakkKe NyCKOBbIX TOKOB. CDyHKLl,I/Iﬂ perncrtpauunmn
d)OprI Hanps>XXeHna U ToKa COXpaHAeT ornpeaenieHHoe Konn4decTtBO MepuroaoB HanpsaXeHuda U ToKa B
MOMEHTbI Cpa6aTbIBaHI/IF| Tpurrepa. Kaxpgas permctpaumna CoOCToUT U3 MHTepBana, npeglecTtBylollero
MOMEHTY Cpa6aTbIBaHI/IF| N MHTEepBana nocne MoMeHTa Cpa6aTbIBaHl/I$|.

A
3anucb
O TPUITEePHOro [locne TpurrepHorg
MTHaITa curHana
>
] OcraHoBKa
Havano
perucTpauum

perucTpaumn  Touka 3anycka

PucyHok 3.42: Tpuazep 8 peaucmpauuu hopMbl HarnpsKeHUs U moka

3.14.1 HacTpomka

Mpwn Bxoge B onuuto « WAVEFORM RECORDER» (PETMCTPATOP ®OPMbI HAMPAXXEHNA N TOKA)
n3 noameHio «RECORDERS» (PETMCTPATOPHI), nocne yero nokasbiBaeTcst 3KpaH HACTPOWKM:

WAVEFORM REC. MR YT WAVEFORM REC.

W (_IFH 19:38

TRIGGER Level | TRIGGER

LEVEL 100.0% (5.000A) LEVEL

SLOPE RISE SLOPE

Duration 10 s Duration

PRETRIGGER 2s PRETRIGGER

STORE MODE Continuos STORE MODE

Available memory: 4925 records (4095MB) Available memory: 4925 records (4095MB)

[ START | 11 |1 | [ sToP || TRIG. || || scoPE

PucyHok 3.43: OkpaH Hacmpoek peaucmpamopa hopMbl HaNpPsHKEHUsI U MokKa

Tabnuua 3.46: OnucaHue HacmpoeK peaucmpamopa hopMbl HaNPsSXKeHUs U Moka U CUMBOSI08 Ha
aKpaHe

W Peructpatop ¢opmbl HanpspkeHMs M TOoKa akTMBEH, B OXWAaHUW
3anycka
@ Pernctpatop opMbl HAaNPsSXKeHNS 1 TOKa akTUBEH, MAET perncTpaumns
HacTpolika nctouyHmka Tpurrepa:
. e Events (CobbiTMsl) — 3anyckaeTcd Mpu BO3HUKHOBEHWUM
Trigger (Tpurrep) .
ocoboro cobbiTusa HanpskeHusa (cm. 3.19.2);
e Alarms (ABapuhHble CWUrHanbl) — 3anyckaeTcss npu
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cpabaTbiBaHMK aBapuUiiHOM curHanuaauum (cm. 3.19.3);

e Events & Alarms CobObiTus M aBapuiiHble CUrHanbl) —
3anyckaeTcd npuv  BO3HWKHOBEHUM 0cOBOro  cobbITUs
HanpskeHust unu cpabaTtbiBaHUM aBapuMNHOW CUrHanNM3auum;

e Level U (YpoBeHb U) — 3anyckaeTcsa npu [OCTMKEHUU
onpeneneHHoro YpoBHS HanpsiKeHus;

e Level | (YpoBeHb |) — 3anyckaeTcs npuv OOCTMXKEHUU
onpeneneHHoro ypoBHs Toka (MyCKOBLIM TOKOM).

YpOBEHb HaMpsikeHWs unM Toka B MpPOLEHTax HOMUHANbHOMO
Level* (YpoBeHb*) HanpsbkeHus nnu Toka n B (B unu A), koTopble 6yayT npuBoguTb K
3anycky permcrpaumm

e Rise (HapacTtaHue) — 3anyck Oyget npoucxoauTb TONbKO B
criyyae HapacTaHusl HanpskeHWs WM ToKa Bbllle AaHHOro
YPOBHSI.

e Fall (Cnag) — 3anyck Gyaet nmpoucxoauTb TONbKO B cCriyvyae
NageHust HanpsKeHWs NN ToKa HWXKe J4aHHOro YPOBHS.

e Any (Jlrobon) — 3anyck OygeT nNpouCxoAuTb B Cryyae
HapacTaHus HanpsXeHWs WM ToKa Bbllle [AHHOro YPOBHS
UNY NageHns ykazaHHbIX BENNYMNH HDKE AaHHOIO YPOBHSI.

Slope* (HaknoH*)

Duration (QnutenbHocTb)  [pPOAOMKUTENBHOCTL 3aMUCK.

Pretrigger OnutenbHOCTb MHTEpPBana 3anucu nepesd cpabaTbiBaHMEM Tpurrepa
(MpepBapuTenbHasa 3anuchb)

e Single (EanHn4Han) — pernctpauus opmbl HaNPs>KEHUsT U
TOKa 3aBepLUaeTcs Nocre nepeoro cpaboTbiBaHUS TPUITEpa;

e Continuous (HenpepbiBHast) —  nocnegoBaTenbHas
Store mode (Pexum perncTpaums opmbl HanpsbkeHUss U Toka A0 TexX nop, noka
3anucwm) nonb3oBaTtesflb He OCTAHOBUT U3MEpPeHue, UNn noka namsiTb

npubopa He OGygeTr nonHocTbio 3anonHeHa. Kaxpgas
nocrnegoBartenbHas perncrtpauuns popmbl HaNPSHXEHUS 1 Toka
OyneT paccmaTpmBaThCs Kak oTaenbHas 3anucb. MoXeT ObITb
caenaHo makcumym 200 3anucen.

* [IOCTYMHO TOMbKO B TOM CIyyae, ecniv BelbpaH Tpurrep YPOoBHS HANPSKEHNUS UK YPOBHS TOKa.

Tabnuya 3.47: KHornkKu Ha akpaHe Hacmpoek peaucmpamopa hopMbl HarNpsXKeHUsi U moka

START 3anyckaeT pernctpauuio popmMbl HanNpsKeHUs 1 Toka.
(3ANYCK) OcTaHaBnMBaeT perucrpaLmo opMbl HAMPSHKEHUS U TOKa.
STOP lpumeyaHue: Ecnu rosnb3o08amersib MPUHYOUMENbHO
(OCTAHOB) ocmaHaenueaem peaucmpamop opMbl HanNpPsKeHUs U moka nepeod
nodayet mpuaaepHo20 cueHarna, HUKaKue 0aHHble

peaucmpupoeamscsi He 6ydym. Pesucmpauyusi daHHbIX rpoucxodum
mosbKO Koeda mpuzzep akmusuposaH.

TRIG. leHepuposaHue 8 pyYHOM pexxuMe ycrioaus nodaqyu mpua2epHo20
(TPUITTEP) Cu2Harna u 3anyck peasucmpayuu.
SCOPE
(OCLIMNNOrP Mepekntovenmne k Buay «SCOPE» (OCUMITTIONPA®).
AD) (AKTMBHO TONbLKO B TOM Cryyae, ecnv ugeT perncrpauus).

- Bbi6op napameTpa, KOTOPbIN JOMKEH OblTb U3MEHEH.

. . M3meHeHue napameTpa.

c Bosepat B nogmeHio «RECORDERS» (PETMICTPATOPDI).

3.14.2 ®dukcaums popMbl HaNpPSAXKEHUSA U TOKa

MprBeOeHHbI HWKEe 3KpaH OTKpbIBAETCH, KOrga nonb3oBaTenb nepekntodaetcs k Bugy «SCOPE»
(OCUMNNNOIPAD).
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U1

229.0v

WAVEFORM REC.: L1 W 1IN 20:23

*25alLdiu

18mssdiv

| TRIG. ][u...;,u w |[ 1 zEsNJ.HESETUP |

PucyHok 3.44: OkpaH ¢hukcayuu peaucmpamopa hopMbl HarpPsHKeHUsT U moka

Tabnuya 3.48: Cumeorsibl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

W Pernctpatop dopmbl Hanps>keHUs 1 TOKa akTUBEH, B OXMAaHUU 3anycka
@ Pernctpatop opmbl Hanps>keHUs 1 ToKa akTUBEH, UAET perucrpauus
Ul, U2, U3, Un NcTuHHoe adhdekTnBHOE 3HaveHne dasHoro HanpsXKeHUs: Uirms, Uorms, Usrms,
UNRms
Ul2, U23, U3l UcTtnHHoe adhbdekTMBHOE 3HaYeHne mexaydasHoro (MMHENHOro) HanpsHKeHUs:
UlZRms: U23Rms: U31Rms
11,12, 13, In McTuHHOEe adhhekTMBHOE 3HAYeHMe TOKa: lirms, Iorms, 13rRms: INRms

Tabnuua 3.49: KHornku Ha aKkpaHe ¢hukcayuu peaucmpamopa hopMbi HANPSHKEHUS U MOKa

TRIG.
(TPUITEP)

leHepuposaHue 8 pyyHOM pexume cpabambigaHusi mpuzaepa
(AKmuUBHO MosbKO 8 MOM cJly4ae, ecsiu udéem peaucmpauusi).

BbibvpaeT opMbl  HanpshkeHWss U TOKa, KOTOpble  [OOMKHbI
NoKa3bIBaTbCA:

Uiuiun MokasbiBaeT hopMy HaNpsHKEHUS.
ulugun MokasbiBaeT hopmy ToKa.

urU,lun lMokasbiBaeT hopMy HaNPs>KEHUsSt U TOKa Ha OAHOM rpadouke.

uiut U/ [MokasbiBaeT opMy HaNPsSKEHWsI U TOKa Ha OTAESNbHbIX rpadukax.
Mo3BonsieT ocywecTBNAThL BbIOOP Mexay Buaamu dasbl, HemTpanm,
BCeX has N NUHENHbIX HanpsKeHUI:

losnA [NokasbiBaeT opMbl HANPSXKEHNA 1 Toka Ans gasbl L1.

123N A lNokasbiBaeT opMbl HAMPSXKEHNA 1 ToKa Ans gasbl L2.

123N A lNokasbiBaeT opMbl HANPSXKEHNA 1 ToKa Ans gasbl L3.

123NA [NokasbiBaeT hopMbl HAMPSXKEHNA N TOKa AN HerUTpanu.

123N A [NokasbiBaeT opMbl HANPSXKEHNA 1 TOKa A51s Bcex dhaa.
lMokasbiBaeT OPMbl HanpskeHMs M Toka Ans  MeXxaydasHoro

1223314

HanpsbkeHusa L12.

123314 MokasbiBaeT opMbl HanpskeHuss KM Toka Ana  mMexaydasHoro
HanpsbkeHusa L23.

129331a MokasbiBaeT opMbl HanpskeHuss M Toka And mexaydasHoro
HanpsbkeHusa L31.

12r3 31 I'onaausaet dOopMbI HanpsKeHWss M Toka Ans BCeX MexaydasHbiX
Hanps>KeHUN.

SETUP Mepekntouenue k uay «SETUP» (HACTPOWIKA).

(HACTPOMKA)  (AKTMBHO TOMbKO B TOM CIyyae, eCcnv UaeT peructTpauus).

unn U/).

Bbi6op hopMbl HaNpskeHUs 1 Toka, noanexallen maclwtabuposaHuto (Tonbko anga U, |

I

YcTaHaBnuBaeT BepTUKanbHoe MaCLIJTa6MpOBaHMe.
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‘. YcTaHaBnuBaeT ropnsoHTarnbHoOe MaCLIJTa6MpOBaHMe

Bosspat k akpaHy HacTpoinkn « WAVEFORM RECORDER» (PETMICTPATOP ®OPMbI
HAMNPAXEHNA N TOKA).

3.14.3 3admkcnpoBaHHaa popma HanNnpsXKEHUsA U TOKa

3admkcupoBaHHble (OOPMbl HaMPSPKEHUS U TOKa MOXHO MPOCMOTPETb B MeH «Memory list» (Cnucok

namartu).

4.44v
1: 0.41255

WAVEFORM REC. A [R|C TN 17:48

11.Nov.2013
04:21:44.9538 |

25R. GU A1y

S@hs diu

STZE. BTy

” u ][123N:*][ | ]

PucyHok 3.45: OkpaH peaucmpamopa 3achukcupo8aHHbIX hOPMbI HANPsXKeHUs U moKa

Tabnuua 3.50: CuM80ribl U COKpaUleHUsl, UCMOoMb3yeMble Ha aKkpaHe npubopa

[R]

Bbi3oB cnucka namaTu. MNokasbiBaeMblii 9KpPaH BbI3bIBAETCA U3 MAMATU.

t:

MonoxeHue Kypcopa B cekyHAax (Mo OTHOLLEHUIO K BPEMEHW TpUrrepa —
CUHSSt NIHWA Ha rpadomke)

ul(t), u2(t), u3(t), un(t)

OnopHble 3Ha4YeHnst pasHbix HanpsxeHnn Uy, U,, Uz, Uy.

ul2(t), u23(t), u3i(t)

OnopHble 3HadYeHns MexaydasHbix HanpskeHn Uq,, Uz, Us;.

i1(0), i2(), i3(1), in(t)

OnopHble 3Ha4YeHns dasHbIX TOKOB |y, Io, I3, Iy.

Ul, U2, U3, Un NcTuHHOEe adhdhbekTMBHOE 3HayYeHue as3HOro HanpskeHus nosyuukna
URmsl/z

Ul2, U23, U3l NCcTUHHOE addeKkTUBHOE 3HayeHue MexaydasHoro HanpsKeHus
nonyuukna Ugmsy,

11, 12,13, In NcTtnHHoe adpdekTMBHOE 3HaYeHne nonyumkna lrmsy,

Tabnuua 3.51: KHorKu Ha aKkpaHax peaucmpamopa 3aghukcuposaHHbIX (hopMbl HAMPSXKeHUs U moka

Uiuiun
uluiun

uiU,lun

viut U/l

Bbibop mexay cregyowmmmn onuusamMu:

[MokasbiBaeT hopMy HaNpPsKEHUS.

lMokasbiBaeT hopMy ToKa.

Moka3sbiBaeT hopMbl HANPsXKEHUS 1 Toka (0AaUH rpadmk).

Moka3sbiBaeT hopMbl HANPSKEHUS U TOKa (pasHble rpadukn).

l23n4
123N A
123N A

123N A

lMo3BonsieT ocylecTBNATL BbIOOP Mexay Buaamu gasbl, HeNTpanm,
BCeX a3 N NUHENHbIX HaNPSXXeHWI:

MokasbiBaeT popMbl HaNpsikeHUs 1 Toka ans gassl L1.
MokasbiBaeT hopMbl HaNpsiXXeHUs u Toka Ans gasbl L2.
MokasbiBaeT popMbl HanNpsikeHUs u Toka ans gassl L3.

MokasbiBaeT (bOprI HanpsaXxXeHna n Toka ana HeMTpaanoro KaHana.

62



MI 2892 Power Master

ColdepixaHue

123N A

1223314

1223318

1223 31a

122331

lMokasbiBaeT hopMbl HaNPsXKeHUs 1 Toka Ans Bcex aas.

[MokasbiBaeT popMbl HaMpshkeHUa M Toka AOna  MexaydasHoro
HanpskeHus L12.

MokasbiBaeT OpMbl  HaMpskeHMs M Toka And  MexaydasHoro
HanpsbkeHus L23.

MokasbiBaeT OpMbl  HaMpsbkeHMs UM Toka And  MexaydasHoro
HanpsbkeHus L31.

lMokasbiBaeT Bce d)OprI HanpsaXXeHna wun ToKa Me>|<,qyd)a3Horo
Hanps>XXeHunA.

YcTaHaBnuBaeT BepTUKanbHoe MaCLIJTa6MpOBaHMe.

lMepemelyeHmne Kypcopa.

nonynepuoaa B NnosfioXXeHnn Kypcopa.

@ MepekntoyeHe Mexay OMOPHbIM 3HaYE€HWEM U UCTUHHBIM 3PGEKTUBHBIM 3HaYEeHUEM

[MepeknioyeHre Kypcopa Mexay HanpsbkeHuem m Tokom (tonbko ang U, | unum U/I).

ESC BosBpat B nogmeHio «kMEMORY LIST» (CIMTMCOK NMAMATN).

3.15 Peructpartop nepexoaHbix npoueccos

Moa nepexoaHbIM NPOLLECCOM NOHMMAaETCst BbICTPoe (HECKOMBbKO MUKPOCEKYHA) M3MEHEHME HanpshKeHUs
unu Toka. Pernctpauusa nepexoaHbiX NPOLECCOB OCyLlecTBnsieTcsa C 4dactotom Bbibopku 51,2 «klu.
MpyHUMN M3MepeHus aHanornyeH npUHUUNY M3MepeHust peructpatopa ¢opMbl, NpyM 3TOM 4vacToTa
Bbl6opku Bobiwe B 10 pa3 (1024 onpoca 3a nepuof). B otnuume ot pernctpaumm opMbl HAMPsSXKEHUSA U
TOKa, 3anucb B KOTOPbIX OCYLLECTBMASIETCS Ha OCHOBE CpefHeKBaapaTUYECKUX 3HAYeHWun, perucrpauums
nepexodHbIX MPOLECCOB BbINOSIHSAETCS HA OCHOBE YCTAHOBIIEHHOIO OMOPHOIO 3HAYEHUS.

3.15.1 HacTpomka

TRANSIENT REC. § (1000 20:42

DURATION 20 periods
PRETRIGGER 0 periods
STORE MODE Continuos (max. 200 rec.)

Available memory: 23214 records (7310MB)

| START || I I |

PucyHok 3.46: OkpaH Hacmpoek peaucmpamopa rnepexodHbIX MPoueccos

Tabnuua 3.52: OnucaHue Hacmpoek peaucmpamopa nepexodHbIX MPOUECcco8 U CUMEOIIO8 Ha IKpaHe

-

PeFI/ICTpaTOp nepexogHbIX NpoueccoB akTUBEH, B OXOaHUM 3anycKa

@

PeFI/ICTpaTOp nepexoaHblX NpoLeccoB akTUBEH, NOET perncrtpaumna

Trigger =Envelope) [3anyck
=0rubarowas]

3anyck OCHOBbIBaeTCsH Ha orvbatoLlen oXuaaemoro HanpsbkeHus. B
KadecTBe aTanoHa npuHMMaeTca  opMa  HanpsikeHus 13
npegblaywero uukna. Ecnu  curHan BbIXoguT 3a  npegensl
ormbarowenn, 6byget npoucxoouTb  3anyck. 3a  AeTanbHOW
nHcpopmaumen obpawlatecs k pasgeny 5.1.16.
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KoHTyp
KoHTyp

MpeablayWwmn .-==+=;
UMKN 2 ey

% TekyLwmii

purrep i LMK

Level (YpoBeHb) YpoBeHb HanpsixeHus ornbatoLen

3anyck Oygetr npoucxoguTb B TOM Ccryvae, ecnv nwboe K3
HanpsbkeHuh B TevyeHMe nepuopa MpeBbILAET  onpeaeneHHbI
abcontoTHBIA  YpOBEHb 3arnycka. 3a pgetanbHoW WHopmaumen
obpaulaTtbes k pasgeny 5.1.16.

Trigger =Level U [3anyck n
=YpoBeHb U]
///Ak\\ YpoBeHb Tpurrepa
1
\F/ YpoBeHb Tpurrepa
Level (YpoBeHb) ABCOMOTHBIV YPOBEHDb 3arnycka B BOfbTax
Duration (dnutenbHOCTB) [MpoJomKNTENBLHOCTL 3anucu.
Pretrigger MpogomKnTenbHOCTL NpeaBapuUTEnbHOM 3an1cu.

(MpepBapuTenbHas 3anuchb)

CoxpaHeHne HaCTPOWKN pexnmva:

e Single (EAMHUYHaA) — perncTpaumnsa nepexogHoro npotecca
3aBepLuaeTcs nocne nepBoro cpabaTblBaHUA TpUrrepa;

e Continuous (HenpepbiBHas) — nocrnegoBaTenbHas
permcTpaums nepexogHbix NPOLLECCoB OO TEX Nop, NoKa
nonb3oBaTesnb HE OCTAHOBUT U3MEPEHME, UK NOoKa NaMsTb
npubopa He 6yaeT NONMHOCTLIO 3anonHeHa. Kaxpas
nocrnegoBaTtenbHas perncTpaums nepexoiHbiX NpoLEeccoB
OyneT paccmaTpuBaTbCs Kak oTAenbHas 3anuck. MoxeT
6bITb caenaHo makcumym 200 3anucen.

Store mode (Pexum 3anucu)

Tabnuya 3.53: KHOMKu Ha aKpaHe HacmpoeK pesucmpamopa nepexodHbIX rpoueccos

START 3anyckaeT pernctpaTtop nepexoaHbIX NpoLeccos.
(3AMYCK) OcTaHaBnuBaeT permcTpaTop nepexogHblx NPoLECCoB.
lMpumeyvaHue: Ecnu nonb3ogamerb npuHydumernsHO ocmaHaenugaem

cUzHarna, Hukakue OaHHble He peaucmpupyromcs. Peaucmpauus
OaHHbIX MPoUCcXxodum morbKo Ko2da mpuaaep aKmusupo8aH.

STOP
- (OCTAHOB) Peeucmpamop rnepexolHbIX npoueccos rneped nodadyeli mpua2epHO20

TRIG. leHepuposaHue 8 py4HOM pexume ycrosus nodadyu mpuaeepHo2o
(TPUITEP)  cuzHana u 3anyck peaucmpayuu.
SCOPE

MepekntodeHune k Buay «SCOPE» (OCLUMINNOIPA®) (akmueHO mornbko

(ocuunnor 5
PA®) 8 mowm criy4ae, ecru uéem peaucmpauyusi).

Bbibop napameTpa, KOTOPbIN JOIMKEH ObiTb M3BMEHEH.

N3meHeHne napameTpa.

F1
F2
F4

@

9

Bosspat B nogmeHtio «RECORDERS» (PETMICTPATOPLI).

3.15.2 Pukcaumsa nepexoaHbIX NpoLeccoB

Mocne 3anycka peructpaTopa MepexodHblX MNPOoLEeccoB Npubop OXuaaeT HacTynneHus YCrnoBuid
cpabaTtbiBaHuUA Tpurrepa. 3OTO MOXHO BMAETb, Habnogasa CTPOKY COCTOSHWUA, roe MpUCYTCTByeT

nUMKTOrpaMma T. Ecnn ycnoeus cpabatbiBaHus Tpurrepa BbIMONHATCS, OyaeT 3anyckaTbest
perucTpaumsi.
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U1

193.26v

TRANSIENT REC.: L1 T [N 14:23

*250L) 18R

Smssdiv

[ TRIG. ][U|U,Iiun”123NEAH SETU;’ ]

PucyHok 3.47: OkpaH ¢hukcauuu peaucmpamopa nepexodHbIX Mpoueccos

Tabnuua 3.54: CuM80ribl U COKpaUleHUs, UCMOMb3yeMble Ha aKkpaHe npubopa

T Pernctpatop nepexoaHbix NPoLEeCcCoB akTUBEH, B OXnaaHMM 3anycka
@ Pernctpatop nepexoaHbix NpoLeccoB akTUBEH, NaeT permctpauns
U1, U2, U3, Un NcTuHHOEe adhpekTmBHOE 3HayeHue pasHoro HanpskeHnsa: Uirms,
UZRmSa USRmSa UNRms
Ul2, U23, U3l NCTMHHOE a(h(heKTMBHOE 3HaYEeHME MeXAYdas3HOro HanpsXKeHns:

UlZRmS! U23Rm3a U31Rms

11,12, 13, In

NcTMHHOE ahhekTMBHOE 3HaYeHMe TOKA: l1rms, lorms, |3rRms: INRms

Tabnuua 3.55: KHonKu Ha aKpaHe ¢hukcauuu peaucmpamopa rnepexodHbIX Npoueccos

PyyHoU 3anyck cpabambigaHusi mpuazepa(AKmMUeHO MOJIbKO 8 MoM
cnyyae, ecriu udem peaucmpauyusi).

Uiuiun

F2 uluiun

(TTF:Jﬁi'rEP)
L F2 |

BbiGnpaeT opMbl  HanpskeHMst W TOKa, KOTOpble  AOSMKHbI
nokasbIBaTbCS:

[MokasbiBaeT hopMy HaMNpsKEHUS.

MokasbiBaeT popmy ToKa.

uil,lun [MokasbiBaeT hopMy HaMNps>KEHUSA 1 TOKa Ha OANMHOYHOM rpacdpuke.
uiuU/ [MokasbiBaeT hopMy HaMNpPs>KEHUSA N TOKa Ha OTAENbHbIX rpadukax.
lMo3BonsieT ocylwecTBNATL BbIOOp Mexay Buaamu gasbl, HeNTpanm,
BCeX (has 1 NIMHENHbIX HaNPSKEHWNNA:
losnA lMokasbiBaeT hopMbl HANpPsXXeHUs 1 Toka ansa dasbl L1.
123N A lMokasbiBaeT hopMbl HaNpPsXXeHUs 1 Toka ansa dasbl L2.
123N A lMokasbiBaeT hopMbl HANpPsXKeHUs 1 Toka ansa dasbl L3.
123NA lMokasbiBaeT hopMbl HANPsXKEHNSA 1 TOKa OS5 HEeWTpanbHOro KaHana.
123N A lMokasbiBaeT hopMbl HaNpPsXKeHUs 1 Toka ans Bcex aas.
1223314 lMokasbiBaeT popMbl HanpsbkeHUss M Toka Ana  MexaydasHoro
HanpskeHus L12.
1223518 lMokasbiBaeT popMbl HampsbkeHUss M Toka gna  MexaydasHoro
HanpskeHus L23.
1293314 lMokasbiBaeT popMbl HampsbkeHUss M Toka Ana  MexaydasHoro
HanpskeHus L31.
2331 A I'I0|<a3b|BaeI (OpMbI HanpsXKeHUs U ToKa ANns Bcex MexaydasHbix
HaNPsHKEHUN.
SETUP Mepekniovenue k Buay «SETUP» (HACTPOWMKA) (akmueHo mosbKo 8
(HACTPOMKA) mowm cnyyqae, ecnu udem peaucmpauusi).

T

YcTaHaBnMBaeT BepTMKanbHoe MacluTabupoBaHue.
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@ Bbi6op hopMbl HaNpskeHUs 1 Toka, noanexallen maclwtabuposaHuto (Tonbko anga U, |

unum U/I).
= BosBpaTt «k 9kpaHy Hactporiku «TRANSIENT RECORDER» (PEMMCTPATOP
MEPEXOOHbLIX MPOLIECCOB).

3.15.3 3acmkcupoBaHHbIe NepexoaHble NpoLueccehbl

3admkcmpoBaHHbIe 3anMcK NepexofHbIX NPOLEeccoB MOryT npocMaTpmBaTtbes B Cnucke namati (Memory
list), roe 3axBaveHHble hOPMbI HAMPSHKEHUSA U ToKa MOTYT BbiTb NpoaHannanpoBaHbl. 3adUKCUPOBAHHBIN
nepexogHon MpoLecc MapkMpyeTcs CUHEW NUHMEN, TOorda Kak NIMHUSA MOMOXEHUSA Kypcopa BblAenseTcs
YepHbIM LIBETOM.

TRANSIENT REC. L1 [R]TH 17:48

1: 0.895ms o250, Allrdiu
wi(t) :

16ms div

[ ][UIU,IUII][“::NA][ Z:DOM ]

PucyHok 3.48: OkpaH peaucmpamopa 3achuKkcupo8aHHbIX NePEXOBHbIX NPoUeccos

Tabnuya 3.56: Cumeorsibl U COKpauwleHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

|E| Bbi3oB crincka namaTu. [okasbiBaeMbll 3KpaH Bbi3blBAE€TCA U3 NAMATH.

t: MonoxeHune Kypcopa No OTHOLLEHMWIO K BDEMEHU TPUITEPHOTO CUrHana —
CUHSS NIMHWUS Ha rpadmke

ul(t), u2(t), u3(t), un(t) OnopHble 3HavYeHUs dasHblx HanpsbkeHun Uy, Uy, Us, Uy.

ul2(t), u23(t), u3i(t) OnopHble 3HavYeHns MexaydasHbiX HanpsXXeHun U;,, Uys, Uss.

i1(t), i2(t), i3(1), in(t) OnopHble 3Ha4YeHNss hasHbIX TOKOB Iy, |y, I3, In.

Tabnuya 3.57: KHornku Ha aKkpaHax peaucmpamopa 3aghuKCUpPOBaHHbIX NePexo0HbIX Mpoueccos

Bbi6op mexay cnegyowmmMm onuuamu:

Uiuiun [MokasbiBaeT (hopMy HanNpsKEHUS.
ulurun MokasbiBaeT hopmy ToKa.
uiU MokasbiBaeT popMbl HanpskeHust U Toka (oTobpaxeHue Ha OOHOM
' rpacuvike).
oot Ull MokasbiBaeT (popMbl HanpsXeHUss U Toka (oTobpakeHWe Ha pasHbIX
' rpacmkax).

lMo3BonsieT ocylecTBNATL BbIOOP Mexay Buaamu gasbl, HENTpanu,
BCeX (has 1 NIMHENHbIX HaNPSHKEHWNN:

losnA lMokasbiBaeT hopMbl HANPsXXeHUs 1 Toka ansa dasoel L1.
123N A lMokasbiBaeT hopMbl HANPsSXXeHUs 1 Toka ansa dasbl L2.
123N A lMokasbiBaeT hopMbl HANPsXXeHUs 1 Toka ansa dasbl L3.
123NA lMokasbiBaeT hopMbl HANPsXKEHNA 1 TOKa OS5 HEeWTpanbHOro KaHana.
123N A lMokasbiBaeT hopMbl HaNPsXKeHUs 1 Toka Ans Bcex aas.
1223314 [MokasbiBaeT popMbl HaMpskeHUa M Toka AOna  MexaydasHoro

HanpskeHus L12.
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[MokasbiBaeT popMbl HaMpshkeHUa M Toka Ans  MexaydasHoro

12331 HanpskeHus L23.
[MokasbiBaeT popMbl HaMpshkeHUa M Toka Ana  MexaydasHoro

1223 31a
HanpskeHus L31.

2331 A lMokasbiBaeT GOpMbl HanpsKEHMS U TOKa Ans BceX mexaydasHbiX
HanNpPs>KEeHWN.

ZOOM

F4 (MACLUTABU- YcTaHaBnvBaeT ropM3oHTanbHoe maclitabupoBaHme.
POBAHMUE)

YcTaHaBnMBaeT BepTMKanbHoe MacluTabupoBaHue.

MepemelyeHmne Kypcopa.

MepeknioveHre Kypcopa Mexay HanpsbkeHuem u Tokom (Tonbko anga U, | unum U/I).

ESC BosBpart B nogmeHio «kMEMORY LIST» (CIMTMCOK NMAMATN).

3.16 Tabnuua coobITUN

B paHHOM Tabnuue oTobGpaxkatoTcs 3aperMcTpUpoBaHHbIE MEpPeHanpPsiKeHUs, NpoBanbl U NpepbiBaHUs
HanpsbkeHuss. Cnegyet MMeTb BBUAY, YTO COObITME MosiBNsSieTcs B Tabnuue nocne BOCCTAHOBIEHUS
HOpMarnbHOW BeNUYUHbI HanpsbkeHusl. Bce cobbiTMs MOryT rpynnupoBaTbCs B COOTBETCTBUM CO
ctaHgaptom M3K 61000-4-30. Kpome Toro, Ans Lenen noucka u ycTpaHeHus1 HeUcnpaBHOCTEN cOBbITUA
MOryT pasgenatbcsa no dasam. [ns obbeanHeHnst cobbiTUA B rpynny UM UX pasgeneHnst NCnornb3yeTcs
yHKUMOHanbHasa kHomnka F1.

Ipynnoeoli eud

B naHHOM Buge cobbiTvs, CBSA3aHHbIE C HaMPSPKEHWEM, TPYNMNMPYTCA B COOTBETCTBUM CO CTaHOAPTOM
M3K 61000-4-30 (3a petansmu obpawartbcsa Kk pasgeny 5.1.11). Hwke npuBeaeHa Tabnwuua,
cofepXawas CBOAHYH WHopmaumio o cobbiTusix. Kaxgas cTpoka B Tabnuvue npeactaBnsieT OgHO
cobbITMe, OnMcaHHOE HOMEPOM COObLITUS, BpPEMEHEM Hayana coObiTUS, NPOAOCIMKUTENBHOCTBIO U
ypoBHeM. Kpome Toro, B crtonbue «T» nNpuBOOATCA XapakTepUCTUKM cobbiTus (Tun) (3a geTtansamu
obpawyaTbcs K Tabnuue Huxe).

EVENTS © 1 17:53

Date 13.09.2013

No L START T Level Duration
1 1 08:42:18.048 D 135.64 Oh00mO.060s
o 2 ............... 1 ........ 0 s 4220 048 ............ D ............... 1 356 G ............ ohoomo osos i
- B 08:42:28.048 D 135.64  Oh0OmO.060s
nmum
12 | 08:42:32.045 135.63 Oh0O0mo0.090s
e G ............. 12 ...... 034234_045 ............ D ............... 1 3564 ............ ohoomo osos o
. 7 ............... 2 ........ 0 84236 045 ............ D ............... 1 Gos G ............ Ohoom oosos o
[ A e ] I [ sTar |

PucyHok 3.49: Cobbimusi, cesi3aHHbIe C HanpsiXeHUeM, Ha 3KpaHe apyrnnoeozo suda

Haxnmaa «ENTER» (BBO[) Ha KOHKpPETHOM COObITMM, MOXHO YBUOETb XapakTEepPUCTUKM COObITUS.
CobbiTne pasgensieTcs no ¢a3oBbiM COOLITMAM, COPTMPOBAHHBLIM MO BPEMEHM 3aMnycka.
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EVENTS @ m17:53

Date 13.09.2013

START Level Duration
nn 08:42:30.045 n 160.87 | Oh0OmO.090s
08:42:30.049 135.64 | Oh0OmO.060s

PucyHok 3.50: Cobbimusi, cesidaHHbIe C HarnpsKeHUeM, Ha 3KkpaHe 0emarsibHO20 rnpocMompa

Tabnuya 3.58: Cumeorsibl U COKpaWwleHUs, UCMOSIb3yeMble Ha 3KpaHe npubopa

Date (daTta) [aTa, korga nmeno MecTo BbibpaHHOe cobbiThe

Ne YHUDULUMPOBAHHBIN (MAEHTUUKALMOHHBIA) HOMEP COBbITUSI

L YkasbiBaeT dpaszHoe unn mexaydasHoe (NMMHerHoe) HanpsbkeHue, Korga uMerno MecTo
cobbiTue:

1 — cobbiTne B dhase U,

2 — cobbiTne B pase U,

3 — cobbiTne B dhase Uj

12 — cobbiTre npu HanpsxeHun U,

23 — cobbITe npu HanpsbkeHun U,z

31 — cobbiTne npu HanpsbkeHun Usg

MpumeyaHue: [aHHaa wWHOUKAUMS MOKasbiBaeTCs TOMbKO B getansdx cobbiTus,
MOCKOJIbKY OLHO rPYMNMnoBO€e COObITUE MOXET UMETb MHOTO (Da30BbIX COOLITUN.

Start (3anyck) Bpems Havana cobbiTus (korga nepsoe 3HavyeHne Urygy, NEpecekaeT nopor).

T YkasbiBaeT Tun cobbiTua Unun nepexoaa:
D —Mpoan
| — MNMpepbliBaHne
S — lNepeHanpsixkeHne

Level MuHumMansHoe nnu makcumansHoe 3HadyeHne B cobbITUU Upip, Uint, Usyel
(YpoBeHb)

Duration OnutenbHOCTb COOLITUS.

(dnutensHOCTbL)

Tabnuya 3.59: KHorku Ha aKpaHax epynnogozo rnpocmompa mabnuubl cobbimul

lMokasbiBaeTcs rpynnoBon Bug. HaxaTb Ans nepeknoveHns K Bugy

A Py
«PHASE» (®A3A).
lNokasbiBaeTcs BMA (has. HaxaTb ons nepeknoyeHuns K Bugy
A
PH (DA3A) «GROUP» (FPYTIMA).
STAT
(MOKA3bIBAET MoKa3bIBAET CTATUC o6 .
- CTATUCTUKY KasblBaeT CTaTUCTUKY bITUR.
F4 COBbITUS)
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EVENTS ©mm 17:53

e L L2 ) (L3 )

u I 229.0 230.5 230.5v ]
EVENTS
37 37 37
............................................. e e ST
.......................................................... s

START: 01.0ct20123 09:40:05.605
Cumr. @ 01.0ct.2013 09:40:37.606

[ I I || EVENTS |

EVENTS Bosspar k Buay «kEVENTS» (COBbITUA).
(COBbITUS)

Bbi6op cobbiTus.

Bxop B geTanbHbI NPOCMOTP COObLITHS.

BosBpaT K akpaHy rpynnoBoro npocmoTtpa Tabnuusl cobbITU.
Bosepart B nogmeHio «KRECORDERS» (PETMCTPATOPDI).

®da3zoenll npocmMomp

Mpw gaHHOM NpocMOTpe COBLITUS, CBA3AHHbIE C HaMpPsSXXeHeM, pasgenstoTcsa no dasam. 310 — yaobHbIn
MPOCMOTP ANS NOWCKa U YCTPaHeHus HencnpasHocTen. Kpome Toro, nonb3oBaTenb MOXET UCMOMb3oBaTh
GunbTpbl 4Ns HAbMAEHNST TONBKO KOHKPETHOrO TUMa COOLITUI B KOHKpeTHoN dase. 3adumkcrmpoBaHHbIe
cobblTna nokasbliBaloTCAs B Tabnuue, B KOTOPOM Kaxdas CTPOKa COAEPXWUT Mo ogHoMy ¢has3oBOMY
cobbiTuio. Kaxxgoe cobbiTue nveet Homep cobbiTus, BpeMs Havana cobbiTus, ANUTENbHOCTb N YPOBEHb.
Kpome Toro, B ctonbéue «T» nokasblBaeTcs TUN cobbiTuA (3a AeTansamm obpaluaTbes K Tabnuue Hke).

EVENTS © 1 17:53

Date 13.09.2013

No L START T Level Duration
1 1  08:42:18.048 D 135.64 Oh00mo.060s
o 2 ............... 1 ........ 0 84220048 ............ D ............... 1 3565 ............ ohoomo osos i
- B 08:42:28.048 D 135.64  Oh0OmO.060s
nmnm
12 | 08:42:32.045 135.63 Oh0O0mo0.090s
e G ............. 12 ...... 034234_045 ............ D ............... 1 3564 ............ ohoomo osos o
. ? ............... 2 ........ 0 84236 045 ............ D ............... 1 Gos G ............ ohnom oosos o
[ A e ] I [ sTaT |

PucyHok 3.51: OkpaHbl cobbimul, cesi3aHHbIX C HarpsikeHUem

MoXXHO Takke BUOETb AeTarnuM Kaxaoro OTAeNbHOro cobbITUSl, CBSI3AHHOMO C HAMPSKEHWEM, U CTaTUCTUKY
BCeX coObITUN. CTaTUCTUKA NOKa3bIBAET KONMMYECTBO KaXKAOro Tuna cobbiTuii no gase.

Tabnuua 3.60: CuM80ribl U COKpaUleHUs, UCMOMb3yeMble Ha sKkpaHe npubopa

Date (OaTa) [aTta, korga nmeno mecto BbibpaHHOe cobbiTue
Ne YHUUUMPOBaHHbBIN (M AEHTUUKALMOHHBIA) HOMEP COBbITUS
L YkasbiBaeT dpasHoe unm mexpydasHoe (NMHENHOE) HanpsbkeHne, Korga UMerno MecTo

cobbITHeE:
1 — cobbiTne U,
2 — cobbiTne U,
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3 — cobbiTne U;

12 — cobbiTne U,
23 — cobbiTre Uss
31 — cobbiTne Us;

Start (3anyck) Bpems Havana cobbiTus (korga nepsoe 3HavyeHne Urpgy, NEpecekaeT nopor).
T YkasblBaeT TMn cobbITUSI UNu nepexoaa:

D — lNpoean

| — MNpepbiBaHUe

S — lNepeHanpspkeHne
Level MuH1ManLHoe nnm MakcuMarsbsHoe 3HaveHne B cobbITun Upip, Ui, Usyel
(YpoBeHb)
Duration OnuTenbHOCTb COObITUSA.
(OnuTenbHOCTL)

Tabnuya 3.61: KHornku Ha akpaHax ¢ha3o08020 rpocmompa mabnuuysl cobbimud

A pH (®A3A)

A PH (®A3A)

lMokasbiBaeTcs rpynnoBov BUA. HaxaTb ons nepeknoyeHns K sBugy

«PHASE» (GA3A).

lMokasbiBaeTcs BMA (*)83. HaxaTb ons nepeKkn4veHna K suay

«GROUP» (TPYTMA).

A DIP INT SWELL
A DIP INT sweLL
Apip INT sweLL

Apipint SWELL

dunbTpyeT cobbiTUS No TUNY:
[MokasbiBaeT BCe TUMbl COBLITUN.
[MokasbiBaeT TONbKO NpoBasbl.
[MokasbiBaeT TOMNbKO NpepbiBaHMS.

lMokasbiBaeT TOMbLKO nepeHanpsaXXeHna.

dunbTpyeT cobbITUS No dase:

1237 lMokasbiBaeT TONbKO cobbITMS B dhase L1.

1237 lMokasbiBaeT TONbKO cobbITMS B dhase L2.

12371 lMokasbiBaeT ToNbKO cobbiTMs B dhase L3.

123T lMokasbiBaeT cobbITnSA BO BCeX dhasax.

12 23317 MokasbiBaeT TONbKO cobbiTns B dpasax L12.

1223 317 lMokasbiBaeT TONbKO cobbITUS B dhasax L23.

1223317 lMokasbiBaeT ToNbKo cobbiTns B dhasax L31.

122331 T MokasbiBaeT cobbITNSA BO BCeX dhasax.
lMokasbiBaeT CBOAHYIO MHpOpMaLMo NOo cOBbITUAM (MO TUNam n
dasam).
©Cm 173

N [ L2 ] (L3 )

STAT (v I 229.0 230.5 230.5v

(MOKA3bIBAET EVENTS

CTATUCTUKY Sweell: 37 37 37

COBbITUA) Dip: 5 5 5

Int: 0 0 L1}

START: 01.0cL2013 09:40:05.605

Curr. : 01.0ct2013 09:40:37.606

[ I J || _EVENTS |
EVENTS BosBpart k Buay «<EVENTS» (COBbITUSA).
(COBbITUA)

Bbi6op cobbiTus.
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@ Bxog B geTanbHbIN NPOCMOTP COObITHS.

BosBparT Kk akpaHy ¢asoBoro npocmoTtpa Tabnuubl CobbITHIA.

ESC
Bosspart B noameHio «RECORDERS» (PETMICTPATOPLI).

3.17 Tabnuua aBapuNHbIX CUrHanoB

Ha paHHOM 3kpaHe oTobpa)kaeTCs CMMCOK 3anucaHHbIX aBapUAHbLIX CUrHanoB. ABapuiAHbIE CUrHanbl
npeacTaBneHbl B Buae Tabnuubl. Kaxabli aBapuiHbIM CUTHaI XapakTepu3yeTcsl BpeMeHeM Havana,
das3on, M3MepsieMON BENIMYMHOMW, TUMOM POHTA, MUHUMAanbHbIM/MaKCUMarnbHbIM 3HAYEHUEM WU
ONMTENBHOCTLIO (3a MHGOPMaUWen No HacTPOMKe aBapUMHOW CUrHanusauum obpallatbCst K pasgeny
3.19.3, a 3a geTanamMu U3MepeHust aBapurHbIX CUrHanNoB — K pasgeny 5.1.12).

ALARMS © 1 17:53

Date 13.09.2013

START Slope Iin/Manc Duration
n—mm
08:38:31.799 681.2 kW 52.400 sec
08:40:00.199 T P+ Rise 302.0 KW 12.000 sec
08:40:46.199 1 Uh3 Rise 9.83 % |15.800 sec
08:41:16.399 1 | Rise 900.1A 15.600 sec
08:41:16.399 | T P+ Rise 260.2 kW 15.800 sec

[ | [Aupwreriices] [123n 1 A || |

PucyHok 3.52: OkpaH criucka asapuliHbIX cugHas08

Tabnuya 3.62: Cumeorsibl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

Date (daTa) [ata, korga 6bin 3acdmkcMpoBaH BblIbpaHHbIN aBapUAHBIA CUTrHanN

Start (3anyck) Bpewms, korga 6bin 3adoMKCUMpOBaH aBapuiHbLIA curHan (korga nepBoe 3Ha4YeHue
Urms NEpEceKaeT nopor)

L YkasbiBaeT hasHoe unu MexaydasHoe (NMHEMHOoe) HanpsXeHue, korga Umeno

MECTO coObITHE:

1 — aBapuiHbIi curHan gassl L

2 — aBapuiHbIN curHan B dase L,

3 — aBapuiHbIN curHan B dase Lj
12 — aBapUNHbLIN curHan B NUHUK Lo
23 — aBapuiHbIN cUrHan B NiMHUK Loz
31 — aBapuiHbIN cUrHan B NiMHUK La;

Slope (PpoHT) YkasbiBaeT (OPOHT aBapUNHbIX CUTHAsOB:
e HapactaHue — napameTp npeBbilLaeT BEPXHUIN NOpor
o [lageHue — napameTp NagaeT HUXKE HUKHEro nopora

Min/Max MuHvManbHoe unM  MakcumarnbHOe 3HayYeHue napameTpa npuv  nogadve
(MuHMMymM/MakcuMym)  aBapuMHOIO curHana

Duration [nuTenbHOCTb aBapUMHOro curHana.

(dnutensHOCTbL)

Tabnuya 3.63: KHornku Ha akpaHax mabnuy, agapuliHbIx cuaHanos

dunbTpyeT aBapuiHble CUrHamnbl B COOTBETCTBMM CO
crnegywowuMmn napameTpamu:

A UIF C. PwiF. Pwr NF. Pur Bce aBapuiiHble curHansl.

Flick Sym H iH Sig Temp

A UIF c. pwr F. Pwr NF. Pwr ABapuiHble curHanbl, CBA3aHHbIE C HANPSXKEHNEM.
Flick Sym H iH Sig Temp
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AurC. PWr F. pwr NF. Pwr

Flick Sym H iH Sig Temp

AuFc. pwr F. PWr NF. Pwr

Flick Sym H iH Sig Temp

Ay c. pwr . pwr NF. Pwr

Flick Sym H iH Sig Temp
A UIF C. Pwr F. Pwr NF. Pwr
Flick Sym H iH Sig Temp
A UIF C. Pwr F. Pwr NF. Pwr
Flick Sym H iH Sig Temp
A UIF C. Pwr F. Pwr NF. Pwr

Flick Sym H iH Sig Temp
A UIF C. Pwr F. Pwr NF. Pwr

Flick Sym H |H Sig Temp

ABapuiiHble CUrHanbl, CBsi3aHHble C 0ObeaMHEeHHOWN
MOLLHOCTbHO.

ABapuiHble CUrHanbl, CBS3aHHble C  OCHOBHOM
MOLLIHOCTbHO.

ABapI/II7IHbIe CUrHanbl, CBsiI3aHHble C HEOCHOBHOW
MOLLIHOCTbIO.

ABapuiHble curHarnbl, CBA3aHHbIE C PIIMKEPOM.

ABapI/lIZHbIe CuUrHarnbl, CBA3aHHblIE C HeCI/IMMeTpI/leIZ.

ABapuiHble curHanbl, CBA3aHHbIE C rapMOHUKaMW.

ABapuiHble curHansl, CBsi3aHHble c
NHTEePrapMOHUKaMMU.

A UIF c. Pwr F. Pwr NF. Pwr ABapuinHble curHanbel, CBfi3aHHble C Mepegayen

Flick Sym H iH Slg Temp CUrHanoB.

A UIF c. Pwr F. Pwr NF. Pwr ABapuitHble cUrHarnbl, CBA3aHHbIE C TemMnepaTypoil.

Flick Sym HiH Sig Temp

®dunbTpyeT aBapuiHble cuUrHambl B COOTBETCTBUU C
dasoin, koraa oHu 6bIM NoAaHbI:

losni2ozaiT A lMokasbiBaeT TONbKO aBapuiiHble curHanel B pase L1.

123n1223317 A [NokasbliBaeT TOMbKO aBapuHbIe curHansl B hase L2.

123 N12233T A Moka3blBAET TONbKO aBapuitHble curHarbl B hase L3.

123N 1223317 4 Moka3blBaET TONMbKO aBapUiiHble CUrHambl B KaHamne

HenTpanw.

123N122337 A [NokasbiBaeT TOMbKO aBapuHbIe curHansl L12.

123N1223 317 A [NokasbiBaeT TOMbKO aBapuHble curHansl L23.

123N1223317 A [MokasbiBaeT TOMNbKO aBapuiHble curHanol L31.

123N122331 T A [MokasbiBaeT TONbKO aBapI/IIZHbIe CuUrHarnbl, KOTOpbl€ HE

3aBUCAT OT KaHarioB

123N122331T A [Moka3sbiBaeT BCce aBapuiiHbIe CUrHanbI.

BbibupaeT aBapuiHbIN curHan.

BosspaTt B nogmeHio «RECORDERS»
(PEFCTPATOPLI).

3.18 Cnucok namMaTu

VlCI'IOJ'IbSyﬂ AJaHHOE MEeHI0, MoJib30oBaTesilb MOXET MNpocMaTpuBaTb U MNeperimcTbiBatb COXpPaHEHHble
3arnncu. I'Ipvl BXo4e B JaHHOEe MEHIO NOoKa3blBaAETCA I/IH(*)OpMaLI,I/IFl O 3anumcax.
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MEMORY LIST

Record No. 1/3

C_IEE 17:34

FILE NAME
TYPE
INTERVAL
START
END

SIZE

[ wview | CcLEAR || || eLRALL

PucyHok 3.53: OkpaH cniucka namsimu

Tabnuya 3.64: Cumeorsibl U COKpaWeHUs, UCMOSIb3yeMble Ha 3KpaHe rnpubopa

Record No Homep BbIGpaHHOI 3anucK, st KOTOPOK NoKasbiBaeTcAa AeTanbHasa nHdopmaums.
(Homep 3anucn)

FILE NAME Wmsa 3anucn Ha kapte SD
(UMSA ®AUNA)

YKkasblBaeT TUN 3anncu, KOTOPbIA MOXET OblTb OOHMM N3 HUXKENEPEUNCTIEHHbIX:
e Snapshot (CHMMOK aKpaHa),
e Transient record (3anuck nepexogHoro npotiecca),
Type (Tun) ( pexoq pouecca)

e Waveform/inrush record (3anucb opmMbl HanpshkeHuss M Toka, W
MyCKOBOro TokKa),

e General record (O6was 3anucs).

Interval WHTepBan ycpeaHeHus
(UHTepBan)
Trigger Tpurrep, wucnonb3yembld And Qukcaumm ¢opMbl  HanpsXkeHUss M Toka U
(Tpwurrep) perncrTpaumm nepexoaHoro npotecca

Level (YpoBeHb) YpoBeHb Tpurrepa

Slope (®PpoHT)  DpoHT TpUrrepa

Duration OnuTenbHOCTb perncTpaumm
(AnuTenbHOCTDb)
Start (3anyck) Bpems Hayana obLien 3anucu.
End (KoHew) Bpewmsi octaHOBKM 06LLen 3anucu.

Size (Pasmepbl) Pa3wmep 3anucu B kunobawrax (kb) nnm merabaritax (MB).

Tabnuya 3.65: KHornku Ha akpaHe Criucka namsmu

TEeKYLLNA MOMEHT.

VIEW (B1O) lMo3BonsieT npocmaTtpuBaTh [AeTanu 3anucu, BblOpaHHOW B

E2 CLEAR Ounwaet BbIGpaHHYO 3anuchb.
(YOAINMUTD)

OTKprBaeT OKHO noaTeBepXaeHuna ona O4UCTKU BCEX
COXpPaHEeHHbIX 3anucemn.

KHonkun B OkHe noaTBepXxXgeHuna:

CLR ALL ‘. I(BI:IIE6'I9)p «YES» (OA) nnn «NO»
(OUYUCTUTL ) :
@ MoaTteepxaeHue BbiGopa.

ESC Bbixoq 13 okHa noaTBepXxaeHuaA Ge3
OYNCTKN COXPaAHEHHbIX 3anuncen.
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. . MepenuctbiBaHue 3anucen (criegyloLlas unm npegplaylias 3anuce).

BosepaTt B noameHio «RECORDERS» (PETMCTPATOPLI).

3.18.1 O6was 3anuchb

OanHbin Tvn 3anucu BbinonHsetca PETMCTPATOPOM OBLUEMO HA3HAYEHUA. TuTynbHBIA NUCT

3anucu aHanornyeH akpaHy HacTtponkn PEFMCTPATOPA OBLLEMO HA3BHAYEHUA, kak nokasaHo Ha
PUCYHKE HUXeE.

MEMORY LIST

Record No. 1/3

[ 100 17:34

FILE NAME
TYPE
INTERVAL
START
END

SIZE

| wviEw || cLEAR || |[ CLRALL |

Pucyrok 3.54: TumyneHbil nucm Obwel 3anucu 8 meHto «MEMORY LIST» (CMTMCOK MNAMATH)

Tabnuya 3.66: OnucaHue Hacmpoek peaucmpamopa

Record No. Homep BbIGpaHHOW 3anuncuy, Anst KOTOPOW NokasbiBaeTcs AeTanbHas uHdopmaums.
(Homep 3anucn)

FILE NAME Wmsa 3anucu Ha kapTte SD
(UMA PAUNA)

YkasbiBaeT TUM 3anucu:

Type (Tun) e General record (O6was 3anucs).
Interval WHTepBan BbINOMHeHWs obLuen 3anucu (nepmog UHTErPUPOBaHMS)
(UHTepBan)
Start (3anyck) Bpemsi Hayana obLewn 3anucu.
End (KoHew) Bpewmsi octaHOBKM 06LLen 3anucu.

Size (Pasamepbl) Pasmep 3anucu B knnobawvtax (kb) unm merabanrtax (MB).

Tabnuya 3.67: KHornku Ha akpaHe mumyrbHO20 fiucma obuwel 3anucu

VIEW (BM) MepekntoyeHmne Ha akpaH MeHto « CHANNELS SETUP»
(HACTPOWKA KAHAJIOB).

KOHKpeTHble rpynnbl CUrHanoB MOXHO Habnwaatb, Haxumas
kHonky F1 (MPOCMOTP).

VIEW [R] TN 17:48

POWER

ENERGY

FLICKERS

UNBAL.

HARMONICS

TEMPERATURE

SIGHALLING

[ viEw || i [ ]
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KHonku Ha skpaHe meHio « CHANNELS SETUP» (HACTPOWMKA
KAHAJIOB):

Bb160p KOHKpEeTHOM rpynnbl
CUrHanos.

F1
Bxop B KOHKPETHYIO rpynny CUrHanoB

(sug TREND (OTKITOHEHNSY)).

e Bbixog B meHio MEMORY LIST (CMMNCOK

MAMATN).
CLEAR OunwaeTr nocnegHw 3anucb. [ns O4MCTKM BCern NamsaTu
(YBAINMUTDb) HeobxoaMMO yaanaTb 3anncu oaHy 3a Apyron.

OTKpbIBaeT OKHO NOATBEPXKAEHMS ONA OYNCTKN BCEX
COXPaHEeHHbIX 3anucen.
KHOMKM B OkHE MOATBEPXKAEHUS:

Bbi6op «YES» (OA) unun «NO»
(HET).

CLRALL
= (OYUCTUTD)

B

MoaTteepxaeHue Buibopa.

Bbixon 13 okHa noaTeepxaeHns 6es

ESC o
OYUCTKMN COXPaHEHHbIX 3anncen.

MepenuctbiBaHue 3anucen (cregytoLias unm npegpliaylias 3anuce).

BbibupaeT napameTp (Tonbko B MmeHio «CHANNELS SETUP» (HACTPOWMKA
KAHAJIIOB)).

EsC Bosspart B noameHio «RECORDERS» (PETMICTPATOPLI).

F1 Y

Mpn HaxaTun -VIEW (BUA) B meHio «CHANNELS SETUP» (HACTPOUKA KAHAJIOB), Ha
akpaHe 6yaeT nokasbiBaTbcs rpacduk OTKIIOHEHWW BbiGpaHHOW rpynnbl kKaHanoB. TUNWYHBIA 3KpaH
nokKasaH Ha PUCYHKE HUXe.

10.May.2013 #1900 div ©
12:08:60 :

s S e L
262.0v

L S P S

304.1v

52.29v - 3
UnZE i : i

18min div

38m 00s

U 1 ¢ |[123n A

PucyHok 3.55: Mpocmomp daHHbix O TKITOHEHWI HanpsixeHus, moka u Yacmomal peaucmpamopa

Tabnuua 3.68: CuM80ribl U COKpaUleHUs], UCMOMb3yeMble Ha 3KkpaHe npubopa

E Bbi3oB cnucka namaTu. MNokasbiBaeMblii 3KpaH Bbi3blBaeTCA N3 NnamMATU.
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| YkasblBaeT MnonoxeHue Kypcopa Ha rpaduke.

Ul,U2U3,Un:  MakcumansHoe (&), cpegHee (X) u muHumansHoe (¥) 3aperncTpupoBaHHoe
3HayeHue asHoro HanpsKeHus Uirms, Uzrms, Uzrmss Unrms,  4NA MHTEpBana
BPEMEHW, BbIGpaHHOro Npwu MOMOLLM Kypcopa.

MakcumansHoe (XE), cpegvee (E) U MuHMManbHoe (¥) 3apervicTpUpOBaHHOE
Ul2,U23,U31 3HayeHue mexaydasHoro HanpskeHust Uisrms, Uzzrms, Usirms ANS MHTepBana
BPEMeHU, BbIGpaHHOIo Npy NOMOLLU Kypcopa.

MakcumansHoe (XE), cpeaHee (E) n MuHMmanbHoe (¥) 3aperucTpupoBaHHOE

Ip: 3HayeHue Toka lirms, lorms, l3rRms: INRms, 4NA MHTEPBaNa BpeEMEHU, BbIGPAHHOro npu
NoMOLLM Kypcopa.
38m 00c BpemeHHOe nonoxeHne Kypcopa No OTHOLLEHMIO K BpEMEHW Havana 3anucu.
10 mas 2013 r. Tanmep B NONOXEHMM Kypcopa.
12:08:50

Tabnuya 3.69: KHonku Ha skpaHax npocmompa TEHOEHLIMW HanpsixeHus, moka u yacmomsi
peaucmpamopa

BbiGop Mexay crneayroLmMmMmn onuUmUaMu:

Uituiun MNMoka3sblBaeT OTKNOHEHWS HanpsXKeHns.
ultuiun MNoka3sbiBaeT OTKNOHEHMWS TOKa.
uifuiun MokasbiBaeT OTKIOHEHNS YacTOThl.
uitU,lun MNoka3sbiBaeT OTKNOHEHWS HanpPsXXeHNs 1 Toka (0AHOMOOBbIN PEXNM).
vty U/l MokasbiBaeT OTKNOHEHWUS HaMNPSXXeHWs 1 ToKa (OBYXMOOOBbLIN PEXUM).

lMo3BoNseT ocyLeCcTBNATL BbIOOp Mexady Buaamu gasbl, HeNTpanm,
BCceX (has 1 NIMHENHbIX HaNPSHKEHWNNA:

lasn4 lMokasbiBaeT OTKNOHEHMs ang gasbl L1.

123N A lMokasbiBaeT OTKNIOHEHMS Ang asbl L2.

123N A lMokasbiBaeT OTKNOHEeHMs aAnga gasbl L3.

123NA [MokasbiBaeT OTKIIOHEHUS ANA HENTPANbHOro KaHana.

123N A [MokasbiBaeT OTKIIOHEHMS BCeX dhas.

1223314 [MokasbiBaeT OTKIIOHEeHMs ansa gas L12.

1223310 [MokasbiBaeT OTKIIOHEHMs ansa gas L23.

1223 31A [MokasbiBaeT OTKIIOHEeHMs ansa gas L31.

122331 A lMokasbiBaeT BCe OTKMOHEHUs OT a3kl K dhase.

MepemelyeHune kypcopa n Bbibop nHtepsana spemeru (IP) ana HabnogeHus.

ESC Bosspar k akpaHy MeHio « CHANNELS SETUP» (HACTPOWKA KAHATOB).

MNpumeuaHue: [pyrve 3aperucTpupoBaHHble AaHHble (MOLLHOCTb, FApMOHMKM U T.A.) UMET CXOOHbIN
MPUHLMM MaHUNYNSALMK, KaK ON1caHo B NpeablayLivX pasgenax HacTosLWero pykoBoacTea.

3.18.2 CHMMOK 3KpaHa popMbl HanNpsXKeHUs U Toka

[aHHbIN TN 3anncK MOXET ObIT BbIMOSTHEH C UCMONb30BAHNEM KHOMKM (Ha)KaTb KHOMKY E n
yoepXxmBaTtb €e B HaXXaToM COCTOFlHI/II/I).
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MEMORY LIST L_I00 17:34
Record No. 4/4

FILE NAME
TYPE
START
SIZE

| VIEW || CLEAR || || CLRALL |

PucyHok 3.56:CHuUmok akpaHa 8 meHo « MEMORY LIST» (CITUCOK MNAMATH)

Tabnuya 3.70: OnucaHue Hacmpoek peaucmpamopa

Record No.
(Homep 3anucn)

FILE NAME Wmsa 3anucu Ha kapTte SD
(UMA PAUNA)

Homep BbIGpaHHOI 3anucK, st KOTOPOK NoKasbiBaeTcAa AeTanbHasa nHdopmaums.

YkasblBaeT TUN 3anuncu:

e Snapshot (CHMMOK 3kpaHa).
Start (3anyck) Bpems Havana 3anucu.

Size (Pasamepbl) Pasmep 3anucu B knunobavitax (kb).

Type (Tun)

Tabnuya 3.71: KHornku Ha akpaHe mumyrbHO20 fiucma 3anucu Konuu sKkpaHa

MepekntodeHune Ha akpaH meHio «CHANNELS SETUP»
(HACTPOWKA KAHAJIOB).

KoHKkpeTHble rpynnbl CUrHANoOB MOXHO HabnoaaTb, HaXumasi KHOMKY
F1 (MPOCMOTP).

VIEW [R]c W 17:48

POWER

ENERGY

FLICKERS

UNBAL.

HARMONICS

TEMPERATURE

SIGNALLING v
VIEW (BUL)

[ wview || 1 I ]

KHonku Ha akpaHe meHio « CHANNELS SETUP» (HACTPOMKA

KAHAJIOB):
Bbi60op KOHKpeTHON rpynmbl
CUrHanos.
=1 Bxoa B KOHKpETHYHO rpynny CUrHanos

(81 METER (MSMEPUTESbHbLIN
NMPNBOP) unn SCOPE

(OCLUMNNOIrPAD)).
0 Bbixog B meHto MEMORY LIST (CMMCOK
MAMATN).
CLEAR Ounwaetr nocnegHwl  3anucb. [na  o4YUCTKM  BCEW  NaMATU

(YOAINMUTD) Heob6xo4MMO yaanaTb 3anncu ogHy 3a Apyrom.
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OTKpbIBaET OKHO NOATBEPXKOEHUS ANS1 OYUCTKM BCEX COXPAHEHHbIX
3anucen.

KHOMKM B OKHE NOATBEPXOEHMS:
BbiGop «YES» (OA) unun «NO»

CLRALL
(OYUCTUTD) . . (HET)-

MoaTBepxaeHue Boibopa.

Bbixon 13 okHa noaTBepxaeHns 6es

ESC o
OYUCTKN COXPaHEHHbIX 3annuceu.

.. MepenuctbiBaHue 3anucen (criegyloLlas unu npegplaylias 3anuce).

ESC BosepaTt B noameHio «RECORDERS» (PETMCTPATOPLI).

F1 .

Mpn HaxxaTum KHOMKM -VIEW (BUA) B meHio «CHANNELS SETUP» (HACTPOUKA KAHAJIOB)
6ynet nosenatbea akpaH «METER» (MBMEPUTEJIbHbLIVM MPUBOP). TunuyHbli aKkpaH nokasaH Ha
PUCYHKE HUXe.

[/ 17200
® & «»

uL 220.2 2252 215.2v 9.994v
Thdu 4.54 0.10 0.11% 0.085%
IL 500.0 400.0 300.0a 0.8584
Thdl 0.0 0.068 0.083% 7.755%

f 50.00 Hz

[ HoLD || [[1238 A &a|| SCOPE |

PucyHok 3.57: OkpaH npubopa 0nsi usmepeHuUsi HanpsixxeHusi, moka u yacmomsi (U, I, f) 8 ebizeaHHOU
3anucu Konuu sKpaHa

MpumeyaHue: 3a panbHenen nHpoOpMauMen, KacalwLlencs MaHunynaumin U HabnoaeHus OaHHbIX,
cnepyet obpallaTtbCs K npeablayLiMM pasgenam HacTosILwero pykoBoACTBa.

3.18.3 3anucb ¢popMbl HaNpPsXKEHUA U TOKA/NYCKOBOIro ToKa

[aHHbIM TN 3anucu BbINONHAETCA PermctpatopomM (OpMbl HanpshkeHust U Toka. 3a noapobHom
MHbopMaumen, kacarwencs MaHunynsiuMi M MpocMoTpa AdaHHblX, obpawaTtbca kK pasgeny 3.14.3
3admkcupoBaHHas popma HanpsKeHUs 1 Toka.

3.18.4 3anucb nepexogHoro npouecca

[aHHbin  TMN  3anmMcu  BbiNonHaeTca Peructpatopom nepexoaHbix npoueccoB. 3a noapobHon
WHpopMaLmen, KacarLlencs MaHUNynauun n NpocMoTpa AaHHbIX, obpalatbes K pasgeny 3.15.3.

3.19 NMoamMeHI0 HaCTpPoOeK N3MepeHumn

M3 nogmenio «kMEASUREMENT SETUP» (HACTPOWKA M3MEPEHWIN) MmoxHo npocmaTpusath,
KOH(pUrypmpoBaTb 1 COXpaHATb NapaMmeTpbl U3MEPEHUN.
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MEASUREMENT SETUF §LEEE 17:14

CONHECTION SETUP EVENT SETUP ALARM SETUP

(>

SIGHALLING SETUP

PucyHok 3.58: Modmerto « MEASUREMENT SETUP» (HACTPOWKA M3MEPEHNM)

Tabnuya 3.72: OnucaHue onuul HacmpoUKU UsMepeHul

MeHio Connection setup  HacTpolika napaMeTpoB U3MepeHuI.
(HacTpowka coeanHeHus)

Event setup (Hactponka  HacTpolika napameTpoB cOObITUIA.

cobbITNN)

Alarm setup (HacTtporika  HacTtpolika napameTpoB aBapuiiHbIX CUrHANOB.

aBapUMHbIX CUTHaNoB)

Signalling setup
(HacTpownka curHanos
ynpaBneHus)

HacTpolika napameTpoB CUrHanoB yrnpasreHusl.

Tabnuya 3.73: KHornku Ha aKpaHe noOMeH0 HacmpoUKu usmepeHul

Bbi6op onumi n3 nogmeHto « MEASUREMENT SETUP» (HACTPOI7IKA
N3MEPEHWA).

Bxopn B BeIBpaHHy0 onuuio.

ESC

Bosspart k akpaHy «MAIN MENU» (I'TTABHOE MEHHO).

3.19.1 HacTpowka nogknto4yeHus

CONNECTION SETUP {100 21:14
Nominal voltage L=-N 230V dJ

Phase Curr. Clamps A1033 (1000A) 4
Neutral Curr. Clamps A1122(5000A) ...................................... <:£l
Connection PP R <:D
Synchronization T R

System frequency 50Hz

Factory reset A

PucyHok 3.59: Oxpar « CONNECTION SETUP» (HACTPOWKA NMOAK/TOYEHUS)
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Tabnuya 3.74: OnucaHue HacmpoUKu MOOKMHYEHUS

YcTaHOBKa HOMMHAIbHOIO HanpshXeHusi. YCTaHOBKa HaMNpshKeHWs B
COOTBETCTBMU C CETEBbLIM HanpshkeHneM. Ecnu HanpsixeHne
n3mepsieTcsa Ha TpaHcdopMaTope HanpshKeHwusl, crnegyeT HaxaTtb
«ENTER» (BBO[) ans HacTporiku napameTpoB TpaHcdopmaTopa:

SRRy
U1 U2 (u3) ‘Un_

f 10.87kV 10.94kV 10.94kV 0.05kV

Nominal voltage L-N 10.0kV
Voltage ratio 100:1
Ax-=a A L1 J

Voltage ratio (KoadhcuumeHT TpaHccopmaumun): KoadpcbuumneHt
TpaHccopmauum TpaHcopmMaTopa HanPSXKEHUS A <> A ;

Nominal voltage

(HomuHanbHoe HanpshkeHue) Tun TpaHcdhopmartopa JononHnTenbHbIN
MepBuyH | BTopnuHas Cumeon | KoadhdnumneHT
as obMoTKa TpaHchopmaunm
obmoTKa
Tpeyronb | 3Be3aa A=A 1
HUK
3Be3na TpeyronbHuk | A—A V3
3Besna 3Bsesna A~ A
Tpeyronb | TpeyronbHuk | A=A 1
HUK

MpumeyaHue: Mprnbop MOXET Bceraa BbIMOHATL TOYHbIE
namepeHunsa B ananasoHe 0o 150% BbIGpaHHOro HOMMHANBHOIO
HanNpPsPKEHUS.

Bbi60p (hasHbIX TOKOBbLIX KneLlern Ans nuaMmepeHus gasHbIX TOKOB;

Select Clamps 100 17:34

Smart Clamps
Custom
A1033 (10004, 100A)
Ph RPN 41033 (1000A,100A)
ase Curr. Clamps (®asuble  F00C (1004, 10A)
TOKOBbLIe Knewyu) 11 CA sooma
Neutral Curr. Clamps (54, 500mA)
(TokoBble knewwm ans cxlvEy Ly O]
HenTpanm) A1120 (30A, 300A, 3000A)
A1099 (30A, 3004, 30004) v

MpumeyaHue: Ona TokoBbIX knewen Smart (A1227, A1281)
Bceraa Heo6xoamnmo BbIGupaTtb «Smart clamps».

MpumeyaHue: 3a getanbHoM nHopmaumen, kacaroLencs

AanbHeNWnX HacTPOeK TOKOBbIX Krellei, obpallatbes K pasgeny
4.2.3.

MeTon npucoeaunHeHmns npubopa K MHoroasHeIM cuctemam (3a
AeTtanamu obpallatbes K pasgeny 4.2.1).
o 1W: 1-¢hpasHag, 2-npoBogHasa CUCTEMA,;

Connection (MoakntoyeHune)
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Connection Vi 07:43
L1 S— 2 L1

!/G%"DT— S A P (v
N | ek
| =
= )
[ | | [1Wewswopent | ]
o 3W: 3- (baaHaﬂ 3-npoBogHas cuctema;
{100 07:44
<) L1
—GND
L2
L3 A
é & JML@ -
[ ‘] ﬁ ﬁ3w4w0pe|ﬂ:] [ ]
o AW: 3-chasHasn, 4-npoBOAHAs CUCTEMA;
{100 07:46
L1 —
. 4 L1
GT"D — — —{GND
/\i' T ; Fl,
L3 T |
00 $ ' $$£$ B
[ j [_3W4w0penl'.] [ ]
. OpenD. 3-hasHas 22 -npoBogHasi cuctema (pPasoMKHYTbIN
TPEYrosibHUK).
e — VT o7:47
<) L1
—T— — —GND
L2
L3
L LA
|
do o0 oo d
[ | [ssv0penD || ]
Kanan CVIHXpOHI/ISaLWIVI. [aHHbIn  kaHan wucnonb3yetca Ans

Synchronization
(CuHxpoHu3auun)

CUHXpOHM3aLmmM npubopa ¢ vactoton cetu. Kpome Toro, B 4aHHOM
KaHane npov3BOAMTCA M3MepeHue 4acToTbl. B 3aBucumoctn ot
MoakntoyeHus, Nonb3oBaTeNb MOXET BbIOpaTh:

o IW:U1wunumli1.
e 3W, OpenD: U12, unu I1.
o 4W: UL, I1.

System frequency (YacTtoTta
CUCTEMBbI)

Bbibpate uyactoTy cuctembl. B cooTBeTcTBUM C  OaHHOM
HacTpoWmkoW, Ans pacyeTa OyaeT UCNONb30BaTbCA WHTEpBan B
10/12 nepmogos unu 12 nepnonos (B COOTBETCTBMM CO CTAHAAPTOM
M3K 61000-4-30):

e 50U

e 60U
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YcTaHoBKa 3aBOACKUX napameTpoB, UCNOJMb3yeMbIX NO YMOJTHYaHUIO.
ATnmMmn napameTpamMmun ABNAKTCA:

HomuHanebHoe HanpsikeHue: 230 B (L-N);

KoadppmumeHT TpaHcchopmaumm: 1:1;

AoA:l

da3sHble TokoBble knewm: Kneuwm Smart;
Default parameters TokoBble knewwm ons Hentpanu: Knewwn Smart;
(MapameTpbl, UICNONb3yeMble
o yMonuaHmio) MopkntoyeHne: 4W;

CuHxpoHusaums: U1

YacTtota cuctemsl: 50 Iu,.

Mpoean HanpseHus: 90% Uyom

MepepbiB B Nnogave HanpsikeHus: 5% Unom

Mepenanpspkerme: 110% Unom

OuuncTuTb Tabnuuy HaCTPONKU aBapUNHbLIX CUTHaNoB

Mpu Haxatum kHomkn «ENTER» (BBO[) B meHio «Nominal Voltage» (HomuHanbHOe HanpsikeHue),
nonb3oBaTenb MOXeT BblbpaTb  AONOMHUTENbHbLIE MapameTpbl, Takue, Kak KoadduuneHT
TpaHchopmauuy TpaHcopmaTopa HanpsxXeHUs.

Tabnuya 3.75: KHorMkKu 8 MeHo HacmpoUKU MOOKITIOYEHUS

Bbibop napameTpa HAaCTPOWMKM NOOKITFOYEHMS!, KOTOPbIN JOJDKEH ObITb U3MEHEH.

Bxon B nogmeHto.
MoaTBepxaeHne cbpoca Ha 3aBOACKME HACTPOMKM.

‘. N3meHseT BbiGpaHHOe 3HaYeHne napameTpa.

ESC Bosepar B noameHio «cMEASUREMENT SETUP» (HACTPOVIKA 3MEPEHUI).

3.19.2 HacTpouka cobbiTumn

B paHHOM MeH nonb3oBaTtefnb MOXET HacTpauBaTb COObITUSA M WX napameTpbl. 3a AanbHenwen
nHdopmaumen o Metogax u3MepeHus criegyeT obpawatecs K pasgeny 5.1.11. 3adwmkcrpoBaHHble
cobbITMS MOXHO HabniopaTb Ha okpaHe EVENTS TABLE (TAB/IMLIA COBbITWN). 3a petanbHoi
nHcpopmaumern obpallatecs k pasgenam 3.16 n 5.1.11.

EVENT SETUP § 000 21:18

Mominal voltage L-N = 230V

{253.0v)
Dip 90.0% (207.0v)
Interrupt 5.0% (11.5v)

PucyHok 3.60: OkpaH Hacmpolku cobbimut

Tabnuya 3.76: OnucaHue HacmpoUku cobbimud

HomuHanbHoe HanpsikeHne WHgukaumss Ttuna (L-N wnm L-L) u  3HayeHne HOMWHANbHOrO
HanpsHKeHus.
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Swell (MepeHanpsikeHue) YCcTaHOBKa 3Ha4YeHuMs nopora nepeHanpskeHus.
Dip (MpoBan) YcTaHOBKa 3Ha4YeHus nopora nposana.
Interrupt (MpepbiBaHue) YcTaHOBKa 3HA4YeHMs Nopora npepbiBaHNUS.

Tabnuuya 3.77: KHornku Ha aKpaHe Hacmpouku cobbimuli

- Bbibop napameTpa HaCTpPOMKM COObLITUIA, CBA3AHHBLIX C HaMpPsPKEHWEM, KOTOPbIN
- JOMmKeH ObITb U3BMEHEH.

M3meHsieT BbibpaHHOE 3HaYeHne napameTpa.

Bosspat B noameHio «cMEASUREMENT SETUP» (HACTPOVIKA U3MEPEHUN).

3.19.3 HacTpowka aBapMnHbIX CUrHanoB

MoryT 6bITb onpeaeneHbl Ao 10 pasnuyHbIX YCNOBWIA, OCHOBaHHbIX Ha No6on BENUYMHE, N3MEPSIEMON
npnbopom, Ans 3anucu aBapuUMHbIX CUrHanoB. 3a ganbHenwen nHdopMaumen o MeTogax U3mepeHust
cnepyeT obpaiaTees k pa3geny 5.1.12. 3adumkcupoBaHHble aBapuiiHbIE CUTHarNbl MOXHO HabnaaTh Ha
akpaHe ALARMS TABLE (TAB/IMLUA ABAPUWHBLIX CUIHAJIIOB). 3a petanbHol uHdopmaumen
obpauwaTtbes k pasgenam 3.17n 5.1.12.

ALARM SETUP 100 17:34 ALARM SETUP [N 17:34

Quantity Phase Cond. Level Duration Quantity Phase el Duration
P+ TOT = 230.0 kW =200 ms P+ TOT kW =200 ms
Uh5 L1 = 8.00 % =200 ms UhS L1 % =200 ms
Lt 95208 = 200ms L L g Ficker > 200ms
Symetry
Harmonics
Interharmonics
SIGNALLING
Temperature
| app || REMOVE || EDIT || | [ app || REMOVE || EDIT ||

PucyHok 3.61: OkpaHbl HacmpoUKU agapuliHbIX cugHaso8

Tabnuya 3.78: OnucaHue HacmpoUKu agapuliHbIX cCugHasos

1-n ctonbeu — BeibpaTe BenuumHy and ycnosus cpabatbiBaHUS aBapuUMHOro curHana um3
KonunyecTtBo cnucka.

(P+, Uh5, 1, Select grou
Ha PUCYHKE BblLLIE)

Flicker
Symetry
Harmonics
Interharmonics|
SIGNALLING
Temperature

Select uantit

Pstmin

2-1 ctonbeu — Pasa Bblioenutb Heobxoanmble dasbl
(TOT, L1, Ha pucyHke e L1 - aBapuiHble curHanel Ha dase L;
BbiLLE) e L2 - aBapuiHble curHanbl Ha case L,;
e L3 - aBapuiHble curHanbl Ha case Lj;
e LN - aBapuiHble curHanbl Ha ¢ase N;
e L12 — aBapuiHble curHanbl B AMHUN Ly,;
e L23 — aBapuiHble curHanbl B AUHUN Los;
e L31 — aBapuiHblin curHan B NUHUK Ly
e ALL (BCE) — aBapuiHble curHansl Ha nobown dase;

e TOT (MOJIHbIE) — aBapwitHble cuUrHanbl Ha MOSIHON MOLLHOCTMU
WNN Ha W3MEpPEHUsX, He CBA3aHHbIX C dasamu (4acToTa,
HecuMMeTpus).
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3-1 ctonbeL — ycrnosue
(«>» Ha puCyHKe BbliLlLe)

Beibop meToaa 3anycka:

< 3anyck npu nageHum namepsieMmon BennymHbel Hxke nopora (MALEHUE);
> 3anyck, Korga u3Mepsiemas BenuuMHa NpesbillaeT  nopor
(HAPACTAHWE);

4-n cTonbeu, — YpoBEHb

MoporoBoe 3Ha4veHue.

5-n cTtonbel, -
[OnutenbHoCTb

MuHMmanbHaa OnMTenbLHOCTb aBapUMHOIO curHana. 3anyck npovcxoauT
TONMbKO B TOM CIyyae, €Cnu MOpOoroBoe 3HA4YeHWe MpeBbILAeTCS B
TEYeHMne onpeaeneHHoro Nnepmoaa BpEMEHMN.

MpumeyaHue: PekomeHayeTcd, 4Tobbl Ana  m3aMmepeHuss  nukepa
pernctpartop 6bin yctaHoBreH Ha 10 MUH.

Tabnuya 3.79: KHornku Ha aKpaHax HacmpoliKu asapuliHoll cueHanusayuu

ADD JobaBnsieTcs HoBOe ycrnoBue Ans 3anMcu aBapuinHoro curHana
(IOBABUTb) Y A P

OunwiaeT BbIGpaHHbIE UM BCE aBapuitHble CUrHarbl:

- REMOVE Select otion
2 (YOANUTD) Clear selected
Clear all
EDIT
(PEOAKTU- lMo3BonsieT peaakTMpoBaTh BbiOpPaHHbLIA aBapUAHbIA CUrHar.
POBATb)

Bxog B nogMeHIo onsi yCTaHOBKW aBapUMHOIO CUrHana unm BbiIXxod U3 ykasaHHOro

MEHI0.

KnaBuwimn ynpasneHna KypCopom. Mo3sonser Bbl6paTb napameTp Ui NSMeHuUTb ero

3Ha4YeHune.

Knasuwu ynpaeneHust kypcopom. Mo3BonsieT Beibpatb napaMeTp Unn U3MeHUTb ero
3HayeHue.

MoaTteepxxaaeT HACTPOMKY aBapUAHOTO cUrHana. 5 3
Bosspat B nogmeHio «kMEASUREMENT SETUP» (HACTPOUKA NSMEPEHUW).

3.19.4 HacTpoika curHanoB ynpasreHus

CurHarnbl ynpaBreHusl 4acTo UMEHT YacToTy, He SIBISIIOLLECS rapMOHUYECKONA.
MoryT GbiTb OnpedenieHbl pasfnyHbie YacToTbl ANsl OTCMEXMBAHUS CUTHANOB ynpaeneHus. CurHanbl

MOTyT WCMOMNb30BaTbCA B KayeCTBEe MWCTOYHUKOB [Afs aBapwuiiHbIX CUrHamnoB
pernctpmpoBaTbcs. 3a MHopMauMelrn No HaCTPOWKe aBapuMHbIX CUrHanoB obpawaTbCa K pasgeny

3.19.3. 3a MHCTpYKLMAMK MO 3anycKy permctpaumm obpawiarbes K pasgeny 3.13.

SIGNALLING SETUP [_IEE 17:34

SIGN. 1 FREQUENCY 316.0H:
SIGN. 2 FREQUENCY 461.0 H:

PucyHok 3.62: OkpaH Hacmpoliku nepedadyu cusHaios

Tabnuya 3.80: KHornku Ha aKkpaHe HacmpoUKu rnepedadyu cueHarnos

- OcyulecTBnseT nepeknoyeHne mexay CurHanom 1 n CurHanom 2.
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‘. Bbl60p 3Ha4YeHna 4acToTbl nepeagadn curHarnos.

Bosspat B noameHio «cMEASUREMENT SETUP» (HACTPOWIKA

=< V3MEPEHWI).

3.20 NMNoameHO 06LWMX HACTPOEK

M3 noameHio « GENERAL SETUP» (OBLLAA HACTPOWKA) MOXHO npocMaTpuBaTh, KOHPUrypuMpoBaTh 1
COXpaHsATb NapamMeTpbl CBSA3M, Yacbl pearbHOro BpeMeHU U A3bIK.

GENERAL SETUF [ 100 17:34

a @
COMMUHNICATION TIME & DATE LANGUAGE
2

O—x ® ®

INSTRUMENT INFO LOCHK/UNLOCK COLOR MODEL

PucyHok 3.63: lModmeHto OBLUNX HACTPOEK

Tabnuya 3.81: OnucaHue onyul obwel HacmpoUKu

Communication (CBsa3b)  HacTtpolika UCTOYHMKA CBSI3M U CKOPOCTb Nepefayn AaHHbIX.

Time & Date YcTaHoBKa BpeMeHW, AaTbl U HacOBOro nosca.

(Bpems u gara)

Language (AA3blIK) Bbibop s3bIka.

Instrument info WHdopmanmsa o npmnbope.

(UHdbopmauus o

npubope)

Lock/Unlock Brnokunpyet npubop gnst npegoTBpalleHns HeCaHKLMOHNPOBAHHOMO
(BnokupoBka/pa3bénokup gocrtyna.

OBKa)

Colour Model (LIBetoBass  BriGop LBeTOB ANnst 0TOOpaxxeHUst has3oBbIX M3MEPEHUIA.
MoAenb)

Tabnuya 3.82: KHorku 8 noOMeH obwux HacmpoekK

Bbi6op onumn us noameHio « GENERAL SETUP» (OBLLAA HACTPOI7IKA).

Bxop B BbIOpaHHyo onuuio.

=< Bosapar k akpaty «MAIN MENU» (TTABHOE MEHIO).

3.20.1 CBa3b

B naHHOM MeHt0 MOXET ObITb YyCTaHOBIEHA CBA3b Yepes HTepdericbl RS232, USB nnun no MHTepHeTy.
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COMMUNICATION [_IE0 17:34
PC connection INTERNET

GPS Disabled
Secret key oooo0
MAC address 22:33:44:55:66:77:88:99
Local host name powermaster.metrel.si
Local IP 192.168.1.33

PucyHok 3.64: OkpaH HacmpoUKu cesizu

Tabnuya 3.83: OnucaHue onuuli HacmMpoUKuU ces3u

MoakntoyeHue MK BbibpaTtb nopt cBa3n RS-232, USB nnu HTepHeT.

GPS PasbnokunpoBatb cuctemy GPS, ecnu oHa wucnonb3yeTcsa Aans
CUYHXPOHM3aLUMN NO BPEMEHM.

[JeicTBUTENBLHO TOMBKO B TOM Cry4ae, ecnu BblOpaHa CBsi3b MO
NHTepHeTy. CekpeTHbIli HOoMep oynet obecneuynBaTb

Secret key (CekpeTHbIN KNOY)  OOMNONHUTENbHYIO 3alUMTy KaHana cBs3u. [lepeq ycTaHOBNEHUEM
coefuHeHMs criedyeT BBECTUM TOT XKe cambli HOMEp B MporpaMmme
PowerView v3.0.

MAC address AnnapatHbii (MAC) agpec Ethernet.
(AnnapaTtHbin agpec)

Instrument host name Nmsa xocTa npmubopa

(Umsa xocTa npubopa)

Instrument IP address IP-agpec npubopa

(IP-apgpec npubopa)

MpumeyaHue: 3a OOMOMHUTENBHOM WHOPMaLMEN, Kacalollencs KoHUrypaumm, 3arpyskum OaHHbIX,
npocMoTpa AaHHbIX M3MEpEeHU B peanbHOM BpeMeHu B nporpamme PowerView un ycTaHOBNeHus
OMCTaHLMOHHOro coeamHeHus npubopa ¢ cuctemon PowerView vepes VIHTepHeT unu uHtepgencol RS-
232 n USB, cnepyet obpaluaTbcs Kk pasgeny 4.3 n pykoBoAcTBY nons3osatens PowerView.

Tabnuya 3.84: KHornku 8 Hacmpolikax cesi3u

N3meHeHMe nonoxeHne Kypcopa npvi BBOAE CEKPETHOTO KIoya.

CwmeHa nctouHuka ceasm (RS — 232, USB, UHTepHeT)
Pas6noknpoBka/6nokmposka GPS.

Knasuwwiun ynpasneHus kypcopom. Beibop napameTpa.
- N3mMeHeHVe HoMepa CEKPEeTHOro Knoya.

Bxop B OKHO pefaKTUpOBaHUSi CEKPETHOrO KItoya.

ESC Bosepart k nogmeHio « GENERAL SETUP» (OBLLAA HACTPOWKA).

3.20.2 Bpems u pata

B maHHOM MeHto MOryT yCTaHaBIIMBaTbCA BpeMd, Aata u YacoBoOW nosc.
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3.20.3 Bpemsa u pata

SET DATE/TIME (000 11:46
Clock source RTC
Time zone UTC+01:00

Current Date & Time 03.Dec.2013 11:46

PucyHok 3.65: OkpaH ycmaHoeKku dambl/epeMeHuU

Tabnuya 3.85: OnucaHue 3kpaHa ycmaHoeKku dambl/epeMeHu

[MokasbiBaeT MCTOYHUK BPEMEHM:

RTC — BHYTpeHHME Yacbl peanbHOro BpeMeHu

GPS - BHewHun npuemHuk GPS (nobanbHoi cuctembl
No3MLMOHMPOBAHNS)

Mpumeuanue: VWctounmk BpemeHn GPS  ycrtaHaBnuaetcs
aBTOomMaTmyeckn, ecnum cuctema GPS  pasbnokvpoBaHa U
obHapyxeHa.

Clock source (UcTouHMK
BpPEMEHM)

Bbi6op yacoBoro nosica.

MpumeyaHue: [lpubGop Power Master unMeeT BO3MOXHOCTb
CUHXPOHMU3MPOBATL CBOM CUCTEMHble 4Yacbl C BcemupHbiM
CKOOPANHUPOBAHHLIM BpemeHem  (UTC), npegoctaBnsaeMbim

Time zone (YacoBow nosc) npucoeauHeHHbIM Mmoaynem GPS.

B aTom cnyyae cnenyeT perynupoBaTh TOMbKO Yachkl (HacoBOW Mosic).
[Ons wucnonb3oBaHuMs [aHHOM  PYHKUMOHANbHOW  BO3MOXHOCTU
obpauwlaTtbes k pasgeny 4.2.5.

MosBonsieT penakTMpoBaTb TeKyllee BpemMs U paTty (OoencTeByeT
TOJbKO NpW Kcrnonb3oBaHn RTC B KayecTBe UCTOYHMKA BPEMEHM)

SET DATE/TIME 100 17:34

Current Time & Date
(Tekywme pata u Bpems)

Floct.2013

Tabnuya 3.86: KHornku Ha akpaHe «Set date/time» (YcmaHosumb 0amy/spems)

Bbibop napameTpa, KOTOPbIN JOIPKEH ObITb NU3MEHEH.

M3meHeHne napameTpa.
Beibop mexay cnegyowmmmn napameTpamu: Yac, MMHyTa, CeKyHaa, AeHb, MecsL
unm rog.

Bxof B OKHO pegakTupoBaHus AaTbl/BpeMeHMU.

Bosspart k nogmeHio « GENERAL SETUP» (OBLLAA HACTPOWKA).

87



MI 2892 Power Master ColdepixaHue

3.20.4 AsbIK

B naHHOM MeHto MoryT Bbl6|/|paTbCF| pa3fin4HblEe A3bIKWU.

LANGUAGE [_I0N 16:34

= i

PucyHok 3.66: OkpaH ycmaHOo8KU si3bIKa

Tabnuya 3.87: KHornkKu Ha aKkpaHe HacmpoUKuU si3biKa

Bbibop si3bIka.

@ I'Io,u,TBepqu,eHme Bbl6paHHOFO A3blKa.

Bosspar k noameHio «GENERAL SETUP» (OBLLUAS HACTPOWKA).

3.20.5 UHdopmaumsa o npubope

B 4aHHOM MEHK MOXHO O3HaKOMUTBLCS C OCHOBHOM MHCbOpMaumen, Kacatowiencsa npubopa (komnaHus,
JaHHble Monb3oBaTens, CepuHbIN HOMEpP, BEpPCUs MUKPOMpOrpaMmMHOro obecneyeHus u annapaTHbIX
cpeacTs).

INSTRUMENT INFO [ 100 17:34

Company Metrel d.d., Horjul, Slovenia
Serial Number 01234567

FW version 1.0.1278

HW version 5.0

SD card size 4095MB

PucyHok 3.67: QkpaH uHgpopmayuu o npubope

Tabnuya 3.88: KHornku Ha aKpaHe uHgopmauuu o rnpubope

EsSC Bosspar k nogmeHio « GENERAL SETUP» (OBLUAA HACTPOWKA).

3.20.6 Lock/Unlock (BnokupoBka/pa3tnokmpoBka)

B npubope Power Master npegycMoTpeHa BO3MOXHOCTb NpeaoTBpalleHnst HecaHKLUMOHMPOBAHHOIO
[0CTyna KO BCEM BaXKHbIM (PYHKLMOHAmNbHbIM BO3MOXHOCTAM MpuGopa nyTem ero npocToi GrIoKMPOBKU.
Ecnn npuGop ocTaensieTcs Ha ANUTENbHOE BPEMS B TOYKE BbIMOSIHEHMSI M3MepeHuin 6e3 npucmoTpa,
peKoMeHOyeTCs MPUHATb Mepbl MO NpPeaoTBPaLLEHNIO HECaHKLUMOHMPOBAHHOM OCTaHOBKM 3amnucwm,
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M3MEHEHMI HACTpoeKk npubopa wunu uamepeHus u T.4. XoTsa 6nokmpoBka npubopa npenoTeBpallaeT
HEeCaHKLUMOHMPOBAHHOE U3MEHEHNE paboyero pexxmma npubopa, oHa He MellaeT BbIMOMHATL onepauuu,
He CBsi3aHHble C BMELLATENbCTBOM, Takue, Kak OTOOpakeHMe TeKyLUX WU3MepseMblX BENMYUH WK
TEHOEHUWNA.

Monb3oBatens 6nokvpyetT npnbop BBOAOM CeKpeTHOro kopja 6nokmpoBkm Ha akpaHe Lock/Unlock
(BnokupoBska/pa3bnokuposka).

LOCK/UNLOCK IR FEE! LOCKUNLOCK LI 17:36

PIN
LOCK Enabled

Disabled
Enter PIN

PucyHok 3.68: OkpaH 6r10Kupo8Ku/pa3brokuposKku

Tabnuya 3.89: OnucaHue akpaHa 6510KUpO8KU/pa3brioKuposKuU

Ons ONOKMPOBKW/Pa3bITOKNPOBKN npubopa ncnonb3yeTcs
YyeTbIpex3HayHbIN LMdPOBOM KOA.
Haxatb knaBuwy «ENTER» (BBO[) ana cmeHbl Pin-koga. Ha

Pin (Pin-koa) akpaHe noseuTcst okHo «Enter PIN» (BecTtn PIN-kog).
Mpumeuanue: Ecniv npubop 3abrokmMpoBaH, To Pin-kog CKpbIT (****).
HocTynHbl cnefytowme onuun ans 6nokmposku npubopa:
BrnokupoBka e Disabled (3abnokuposaH)

e Enabled (Pa3bnokupoBaH)

Tabnuya 3.90: Knasuwu Ha skpaHe «Lock/Unlock» (Briokuposka/pa3briokuposka)

Bbibop napameTpa, KOTOPbLIN JOMKEH BbITb U3MEHEH.
M3meHeHne 3HaveHus BoibpaHHOro paspsaa B okHe «Enter pin» (Beectu Pin-
Koa).

Bbi6op undpsl B okHe «Enter pin» (Beectn Pin-kopn).
BrnokmpoBka npubopa.
OtkpbiTHe okHa «Enter pin» (BeecTtu Pin-koa) Ang pa3bnokupoBKu.

OTkpbITHe okHa «Enter pin» (BeecTtu Pin-koa) ansa cmeHsbl Pin-koaa.
MpuHaTne HoBoro Pin-koaa.
PasbnoknpoBka nprbopa (ecnu pin-koa ABNSeTCA NpaBUNbHbIM).

ESC Bosepart k nogmeHio « GENERAL SETUP» (OBLUAA HACTPOWKA).

B cneaywouweit Tabnuue nokasbiBaeTcs, KakuMm o6pasoMm OrokMpoBKa BNUAET Ha (YHKUMOHAamNbHble
BO3MOXXHOCTU Npubopa.

Tabnuya 3.91: 3abrokuposaHHble (hyHKUUOHalbHbIE 803MOXHOCMU npubopa

HocTtyn numeetcs.

N3MEPEHWA PyHKUMA CHATUS KoMK 3KpaHa hopMbl HAaNPSHKEHNsT U ToKa
3abnokupoBaHa.

PEMMCTPATOPHDI HocTtyn oTcyTCcTBYET.

HACTPOWKA N3MEPEHUW HOocTyn oTcyTCTBYET.

[locTyn oTcyTCTBYET, 3@ UCKITIOYEHMEM AOCTYMNa K MEHHO

OBLIAA HACTPOUKA «Lock/Unlock» (BrnokupoBka/pa3bnokmpoBka).
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CONNECTION SETUP

Phase Curr. Clamps
Neutral Curr. Clamps
Connection
Synchronization
System frequency

Factory reset

PucyHok 3.69: OkpaH 3abriokupogaHHO20 npubopa

MpumeuaHue: Ecnn nonb3oBaTtenb 3albin kof pa30roKMpoBKM, Ans pa3brokMpoBKM npubopa MoXeT
NCnonb3oBaTbCsa 00U kKo pa3brokMpoBkn «7350y.

3.20.7 LiBeTtoBasi mogenb

B meHiw «COLOUR MODEL» (UBETOBAA MOLEJIb) nonb3oBaTenb MOXET WM3MEHATb LIBETOBOE
npeacTaBneHne gasHbiX HanpsKeHuii u TokoB. CyLLecTBYET HECKOMbKO NPeABapPUTENBHO ONpeaeneHHbIX
uBetoBbix cxem (EC, CLUA n T1.4.) M nonb3oBaTeNbCKAA PEXUM, B KOTOPOM MOSfib30BaTENb MOXET
YCTaHOBUTb CBOIO COOCTBEHHYIO LIBETOBYIO MOZESb.

COLOUR MODEL

Custom

v
[ I I I l

PucyHok 3.70: Lisemosoe rnpedcmaesrneHue hasHbIX HarnpskeHul

Tabnuuya 3.92: KHornku Ha akpaHax « Colour model» (Lleemosasi moderib)

OTkpbiBaeT akpaH «Edit colour» (PegakTupoBaTb LBET) (4OCTYMHO TOMbKO B
Nonb30BaTENbCKUM peXnMe).

COLOUR MODEL

EDIT

(PEOAKTM-

POBATb)

‘.’F

[L1 LstNH ” ” ]

KHonku Ha akpaHe «Edit colour» (PegakTupoBaThb LBET)
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L1li21sn lMoka3sbiBaeT BbIOpaHHbIV LBET Ans ¢asbl L1.

t1l23n lMoka3sbiBaeT BbIOpaHHbIV LBET Ans gasbl L2,

F1 t12L3n Moka3sbiBaeT BbIOpaHHbIV LBET Ans gasbl L3.

Moka3biBaeT BbIOpaHHbIM LBET AS1A KaHana

tizsN .
Hentpanu N.

BosspavaeT k akpaHy « COLOUR MODEL» (LUBETOBAA
MOJE/b).

.. MosBonseT BbIOpaTh LBET.

ESC

Mo3sBonsieT BbIGpaTh LIBETOBYHO CXEMY.

MooTtBepxaoaet Bbl6v0p LBETOBOW cxeMbl 1 Bo3BpawaeT k nogMmeHio « GENERAL SETUP»
(OBLWAA HACTPOUIKA).

SC BosspauyaeT k nogmeHio « GENERAL SETUP» (OBLLAS HACTPOWKA) 6e3 nameHeHwii.
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4 Mpouepypa perucrtpaumu u nogknoyeHue npmubopa

B M3NoXeHHOM Huxe pas3gene onucbiBaeTcda pekoMeHOOBaHHAA NnpakTuka BbINOJTHEHUA I/I3MepeHMIZ n
3anncum pes3ynbTaToB.

4.1 KOHTpONbHO-U3MepuTesibHbie MeponpuATUA

MockonbKy M3MepeHUs KayecTBa JNEKTPOIHEPrUUN BbIMNOHAMCS O6bIHHO TOMBKO OAWH pa3, OYeHb
Ba)XHO HacTpouTb Hagnexawwmm obpa3om usMeputenbHoe obopygoBaHue. V3mepeHne ¢
HenpaBUbHbIMKU HACTPOMKaMU MOXET MPUBECTU K MOXHbIM unu 6ecnonesHbiM pesynbtatam. [losTomy
nepea Hayanom namepeHun npnbop 1 nonb3oBaTenNb AOMKHbI OblTb MOMHOCTLIO NOATOTOBMEHSI.

B HacTosilem pasgene onucbiBaeTCs peKOMEHAOBaHHasi npouenypa perncrpaumm aaHHbiX. Mel
pekoMeHayeM CTpOro crnegoBaTb YykaszaHuaM, 4Tobbl m3bexatb obwux npobrnem n owmnbok npu
npoBefeHUn wuamepeHun. Ha pucyHke HmKe npuBedeHa kKpatkad o6o6uwieHHas uHdopmauua o
peKOMeHA0BaHHOW npoLeaype n3aMepeHuin. 3ateM Kaxabli Wwar onucaH B AeTansx.

MpumeyaHue: KomnbioTepHoe  nporpammHoe  obecneyeHne  PowerView v3.0  nossonseTr
CKOppeKTMpoBaTh (MOCME BbINOMHEHUS U3MEPEHUS):

e  HenpaBUIlbHblE HACTPOWKU pearibHOro BpEMEHM,

e  HenpaBumbHble KOIPDULNEHTBI MacLLUTabMPOBaHMSA TOKa U HANPSXXEHUS!.
HenpaBunbHyo KOppekTUpoBKy npubopa (nepenyTaHHyl SMeKTPOonpoBOAKY, MPUCOEAMHEHME TOKOBbIX
KrneLien B NpOTMBOMOSOXKHOM HanpaBfieHnn) HEBO3MOXHO ByaeT yCTpaHUTb BNOCNEACTBUM.
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3anyck Mepen BbIXOAOM K MECTY M3MepeHns HeobxoarMo B
noaroToBUTb npvl60p K HOBOMY N3MEPEHUI0. I'IposepMTb:
o L] [MNpaBWnbHO N YCTaHOBMNEHbI aaTta U B emsa?
8 LWar 1: Hactpoiika P y P
_g_ npubopa L B ncnpaBHOM N COCTOSIHUM akKyMynsiTOpbI?
o | .
m e YcTaHoBKa BpeMeHw/aaThl L] MycT nu Cnncok namsTn? Ecnu aTo He Tak,
* g"'(y""y““mpb' HeoBXOAMMO 3arpy3nTb BCe AaHHble U3
L ® HACTUTE NaMATE npeablayLwmnx M3aMepeHnin 1 ocBoboanTb NaMaTb Ans
| HOBOIO U3aMepeHus.
v
/ WWar 2: HacTtpouTb npnbop Power B
HacTpoiika usmepeHuit Master B COOTBETCTBUM C
r War 2.1: \ HOMUHanNbHbLIM HaNpsHXXeHnemMm,
CuHXpoH W anexTponp ~ TOKaMu 1 TUNOM Harpysku B
o " Tun nopkntoyeHus (4W,3W,1W) TOYKE UsmMepeHua.
o " KaHan cuHxpoHusaumu: U1/I11/ D,OI'IOJ'IHVITeJ'IbHO
L{;Jz;l'rzma‘ 50 M/60 My pa3bnokMpoBaTb COObITUS UMK
ey aBapuiiHble curHarnbl 1
ar 2.2:
[nanasoH HanpskeHWi n onpegennTb NOporoBblie
I 3Ha4yeHusa napameTpoB.
HomuHansHoe HanpsxeHue
KoacbduumeHT TpaHcchopmaLmm
NO HanNpsHKeHU LLlaI' 3:
War 2.3 MpoBepka
at:Tpovu(a TOKOBbIX Kneu.|,eV| . dagsosas avarpamma
- . 3KpaH nameputens
Tun TokoBbIX kneweu - HanpskeHusi, Toka U 4acToTbl
,Elwanasou TOKOBbIX Kneweun (Uy 1, f)
/ eraH namepuTens MoWHoOCTU
/ LWar 2.4: X
HacTpoiika cobbiTui — =
P [Baxab! WENKHYTb HA HAcCTponke B
. HomuHanbHoe M3MEepEHUI C UCMOMb30BaHNEM
s HanpsbkeHme ¢a3oBon guarpaMmbl U pasnnyHbIX
z \o__ Moporw / 3KPaHOB OXBAaTa M U3MEPEHMWIA.
& tarz.s: Mcnonb3ysa namepeHnst MoLLHOCTH,
= HacTpoiika asapuitHbix npoBepuTb, B NPaBUibHOM NN
(s} cUrHanon p p ’ p -
i . Onpeaenuts HanpaBneHnn Te4ET TOoK
|§ aBapuiHbIA curHan u ANEKTPNUYEeCKOoro nuTaHua
§ €ro napameTpbl j J (MOLLHOCTb AomKHa BbITb
> /—W NONOXUTENbBHOW AN Harpy3kn u
% HacTpoiika nepegauu OTpYLATENbLHON ANs U3MEPEHUI Ha
curHanos reHeparope)
. YacToTa curHanos 1
k I YactoTa. curHanos 2 J)
War 4:
U3mepeHus B pexume ounaw
. BbInonHUTL n3amepexne
. CoxpaHuTb Konuu aKpaHoB
POPM HaMpsHKEHNS 1 ToKa N/
Lv WoéT pernctpaums
LWar 6:
War 5: 3akntoyeHmne No U3sMepeHuro
HaCTpovn(a perucrparopa OcTraHoBUTL pernuctpaTop
’ BeikntounTe npubop
peFI/ICTpaLl,I/IVI n MHTepBa ,ﬂeMOHTMpOEaTb NPOBOAKY
BkntounTte B peructpaTtop AHannanpoBaTh 3aperncTpUpoBaHHbIe
aBapI/lebIe curHanbsl n [aHHble ¢ 1cnonb3oBaHMeM npudopa
co6bITUS (Tabnuubl Cnncka namsTh, cobbITU U
aBapUiHbIX CUTHANOB)
3anyctutb peructpartop
dopm HanpﬂmeHmn 1 TOKa
|
174
War 7:
CocTtaBneHue ot4yéta (PowerView v3.0)
[0]
o
_g_ 3arpyanTb AaHHble
e} AHannanpoBaTb AaHHbIEe
@ CocTaBnTb OTYET
OkcnopTtuposatk B Excel unu Word

PucyHok 4.1: PekomeHOo8aHHasi ripakmuka usmepeHul
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LWae 1: Hacmpolika npubopa

N3mepeHus Ha mecTe MOryT OblTb OYE€Hb TPYOHbIMY, M, Takum 06pa3om, XopoLler NPaKTUKON ABnsAeTCs
NnoAroToBKa M3MepuTernbHOro obopyaoBaHus B oduce. MNMogrotoeka npubopa Power Master BkntoyaeT B
cebs cnepyoLme waru:
e BusyanbHO npoBepuTb NPUBOP 1 NPUHALNEXHOCTU.
MpepynpexpeHune: 3anpelaeTca Ucnonb3oBaTb 060PyAOBaHME C BUAMMbIMU MOBPEXAEHNSAMM!

e [lonyckaeTcs McMornb3oBaHWE TOMbKO MCMpaBHbIX akkyMynaTopoB. MNeped yxodoom M3 odwca
HeobXoAMMO NMOMHOCTLIO 3aPSAUTD UX.
MpumeyaHnne: B cpede ¢ npobrnematuyHbIM KA4eCTBOM SNEKTPUYECKOro MUTaHMS, rae 4acTo
MMEeIT MECTO MpOBanbl HanpsPKEHWs U MpepbiBaHUS 3MeKTPOCHabXeHusl, nuTaHue npubopa
MOSIHOCTbIO 3aBUCUT OT akKymynsaTopoB! AKKYMynsSiTOpbl OOMMKHbI CoAepXaTbCs B UCMPaBHOM
COCTOSIHWM.

e Barpysuntb u3 npubopa B KOMMbIOTEP BCE MPEXHME 3anNUCM M OYUCTUTL ero namsaTb. (3a
WHCTPYKLUMEN, KacatoLencs o4MCcTkM namaTtn npubopa, obpaluatbes K pasgeny 3.18).

e YcTaHOBUTbL BpemMs M aaty npubopa. (3a MHCTPYKUMEWN, Kacalolencs YCTaHOBKA BpPEMEHU W
Aatbl, obpallaTtbes B pasgeny 3.20.2).

Wae 2: Hacmpolika uamepeHuli

PerynvpoBka HacTpOWKM W3MEPEHWUIA 6bIMOMHSAeMmMCcss Ha MecTe W3MepeHusl, rocrne Toro, Kak 6yaet
n3BecTHa AeTanbHas UHOPMaLUS, KacaloLasacs HOMUHAMNBHOTO HaMpshKeHWUs, TOKOB, TUMa NPOBOAKA U
T.0.

Wae 2.1: CuHxpoHu3ayusi u asiekmpornpoeodka

e [logkniounMTb TOKOBbIE KNELLM 1 NPOBOAA AJ1 U3MEPEHUS HaNpsKeHUs K 0ObeKTy n3amepeHus (3a
aetansmu obpallaTtbes k pasgeny 4.2).

e BbibpaTb HagnexalimMi TuUn NOAKMYeHUs B MeH «HacTponka noakmnoyeHus» (3a getansmu
obpawaTbes K pasgeny 3.19.1).

e BbibpaTb kKaHanm CUHXpOHU3aULMW. PekomeHOyeTCs CUHXPOHM3aUMs MO HaMpsbKeHUo, ecnu
N3MepEeHNEe BbIMNOMHAETCH HE Ha Harpy3kax C CUITbHbIMU VCKaXXEHUSIMWU, TaKuX, Kak MpuBOAbl C
LUMPOTHO-MMMYNbCHOW Moaynsuven. B nocnegHem cnydae Gornee npuemnemMon MOXeT ObiTb
CYHXPOHM3auus No Toky (3a AeTansiMy obpawaTbea k pasgeny 3.19.1).

e Boibpate yactoTy cuctembl. Yactota cuctembl MO YMOMYaHWIO COOTBETCTBYET 4acToTe CeTW.
YcTaHOBKa JaHHOro napameTpa pekoMeHOyeTcs Anst M3MepeHus nepefaBaeMblX CUrHaNoOB MIn
dnvkepa.

Ulaz 2.2: HomuHanbHoe HanpsixeHue U koaghguyueHm mpaHcghopmayuu

e BbibpaTb HOMUHaNbHOE HanpskeHue npubopa B COOTBETCTBUN C HOMWHASBbHBLIM HanpsXXeHnem
ceTu.
Mpumevanue: [Ons wusmepeHua no cxemam 4W wn 1W Bce HanpsbkeHUs 3afaloTcs  Kak
HanpsbkeHusa mexay gason n HenTpanbto (L-N). [Ana nameperunsi no cxemam 3W 1 pasoMKHYTOro
TpeyronbHUKa BCE HaMNPsSKEeHWS 3a4aloTcs Kak HanpsbkeHns mexay dasamm (L-L).
MpumeuaHue: [pubop obGecneunBaeT Hapnexawee wusMepeHne p[o 150% BbIGpaHHOroO
HOMWHAITBHOIO HaMnpPsHKEHUS.

e B crnyyae KocBEHHOro u3mMepeHUs HanpskeHust BblOpaTb COOTBETCTBYKOLME MapameTpbl
«Voltage ratio» (KoadbdpuumeHt TpaHcdopmaumm) B COOTBETCTBUM C  KOIDPPULMEHTOM
TpaHcdhopmaumu aaTymka. (3a getansaMmu obpawaTecs Kk pasgenam 3.19.1un 4.2.2).

Lllae 2.3: Hacmpolika mokoebix kiewel

e Wcnonb3ya meHio «Select Clamps» (BbibpaTb TOKOBbIE KneLlm), BolbpaTb Hagnexallmne gasosble
TOKOBbLIE KIELLM M TOKOBbIE KNeLm Anst HenTpanu (3a getansamu obpalartbes K pasgeny 3.19.1).

e BbibpaTb Hagnexaluue napameTpbl TOKOBbIX KMeLLe B COOTBETCTBMM C TUMOM MOAKIOYEHNSs (3a
aetansamu obpawaTtbes k pasgeny 4.2.3).
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LWae 2.4: Hacmpolika co6bimuli

BbibpaTe noporoBble 3HayeHMs ONiS NepeHanpshkeHun, NpoBarioB M MpepbiBaHUMIM HanpshkeHus (3a
aetansamm obpawatbes kK pasgenam 3.19.2 n 3.16).

MpumeyaHue: MoxHo Takke HacTpamBaTb 3anyck PETMUICTPATOPA ®OPMbl HAMPAXEHUA U TOKA
npy BO3HMKHOBEHUKN cobbiTui. MNpnbop GyneTt cukcrpoBaTe GOPMY HaMPSHKEHUS UMK TOKa U MYyCKOBOM
TOK AN Kaxaoro cobbitus.

Ulaz 2.5: Hacmpolika agapuliHbIX cU2Ha08

[aHHbIN Wwar ucnonb3yeTcss B TOM cryyae, ecnv HeobXoAMMO TOMNbKO MPOBEpPUTb, HE nepecekarT nu
Kakue-nnbo BeNMUYUHbI HEKOTOPLIX NpeABapuUTensHO onpeaeneHHbIX rpaHuL (3a geTanammn obpallatbes K
pasgenam 3.17 n 3.19.3).

MpumeyaHue: MoxHo Takke HacTpauaTb 3anyck PETVUICTPATOPA ®OPMbl HAMPAXEHUA N TOKA
npuv OOCTWXKEHUU YCIOBWS 3anucu aBapuiiHbIX curHanoB. [lpubop 6Oyaer dukcupoBatb opmy
HanpPsKeHUs UM TOKa M MYCKOBOM TOK A1 KaXKA0ro aBapuMnHOro curHana.

Llae 2.6: Hacmpolka nepedayvyu cuzHanoe

HaHHbI Wwar crnegyeT ucnonb3oBaTb TOMbKO B TOM Cryyae, ecnu TpebyeTcs M3MepuTb HamnpshkeHue
curHanos B ceTu. 3a getanbHon uHgopmaumen obpawaTteca k pasgeny 3.19.4.

Wae 3: lMpoeepka

Mo 3aBepLUEHMM HACTPOKMKK Npubopa N N3MepeHnst Nonb3oBaTento HeobxoauMo NPoBepPUTL, YTOOLI BCe
ObINIO NOAKMNIOYEHO U KOHGUIYpMPOBaHO AOMKHbIM 0bpa3oM. PekomeHayeTcsa BbINONHUTL CrneayloLune
warm:

e Wcnonb3ya meHio «PHASE DIAGRAM» (®PA30BAA OVATPAMMA), npoBepuTb NpaBUiIbHOCTb
nocrieoBaTeNlbHOCTM YepedoBaHusi a3 Mo OTHOWEHW K cucteme. [JONoOnHUTENbHO
HeobXxoAMMO NPOBEPUTL, MpPaBUIIbHOE NN HAaNpPaBfieHUE UMEET TOK.

e Vcnonbays meHto «U,l,f», npoBepuTb, YTOGbI HANpPsKeHWe 1 TOK UMen NpPaBusibHbIe 3HAYEHNS.

o [IpoBepuTb KOI(PPULNEHT UCKAKEHNS CUHYCONOANBHOCTU KPUBOW TOKA N HAMPSXKEHUS.
MpumeyaHue: Cnnwkom OGonbluas BennuuHa KoadpduumeHTa UCKaKeHUst CUHYCOMOAnbHOCTU
KpMBOWN MOXET yKasbiBaTb Ha TO, YTO Obin BbIOpaH CAMLLKOM Marnbii Auana3soH!

MpumeyaHue: B criyyae neperpysks aHanoro-uMgpoBoro npeobpasoBaTternisi Mo HanpsKeHUto

s

Wnu TOKY, Ha aucrree GyaeT oToGpaxaTbCs 3HAa4YoK — .

e Wcnonb3ya meHo «POWER» (MOLHOCTDL), npoBeputb npusHakM u MnokasaTenu aKTUBHOW,
HeaKTUBHOW, (PUKCUPYEMON MOLLHOCTU M KO3(hnLMEHTa MOLLHOCTH.

Ecnn BbinonHeHue kakoro-nmbo us YKa3aHHbIX LWaros npuBogUT K NOAO3PUTENIbHbIM pe3yrnbTaTtamMm
n3mepeHumAa, HeobxoaMmo BEPHYTbCA K LLIary 2 n pBaxnbl LWEeNKHYTb Ha napameTpax HaCTpOﬁKI/I
n3MepeHua.

Lllaz 4: U3mepeHue 8 pexxume OHMaliH

Tenepb nNpubop roTOB K BLIMNOMHEHUIO U3MepeHWid. [MpoBepUTb B pexume OHMaH napameTpsbl
HanpsHKEeHUsi, ToKa, NUTAHUS, TApMOHWK W T.0. B COOTBETCTBUM C MPOTOKOMOM W3MEpPeHWn unm
TpeboBaHNAMYM 3aKa3unka.

MpumeyaHue: Vicnonb3oBaTb CHUMKN 3KpaHa POpPMbl HanpsKeHUs U Toka ans dvkcaumm BaxkHoro
namepeHnsi. CHMMOK 3KpaHa (OpMbl HanpshikeHust M Toka puKCMpyeT BCe nokasaTenu KadecTBa
3NEKTPUYECKOrO NUTaHUS (HanpsPkeHue, TOK, MOLLHOCTb, FApMOHUKK, hIIMKEP) OOHOBPEMEHHO.
Llae 5: Hacmpolika peaucmpamopa u pecucmpauusi
Ucnonbays meHio « GENERAL RECORDER» (PETMMCTPATOP OBLEINO HA3BHAYEHWA), BbiGpaTh TUN
perncrTpaumm n KoHpurypmpoBaTtb napameTpbl permctpauum, Takme, Kak:

o UHTepBan BpemeHn Ans o6beanHeHUs AaHHbIX (Nepuo MHTErpupoBaHus).

o [Ipn HeOHXOANMOCTU BKMIOUNTL OMKCALINIO COOLITUN N aBapPUNHBLIX CUTHAMNOB.

e Bpems Havana 3anucu (4ONOMNHUTENbHO)
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e [locrne HacCTpOWKM peructpatopa MOXHO HauMHaTb perncTpauuio (3a wuHdopmaumenn no
pernctpatopy obpawatbca k pasgeny 3.13). Kpome Toro nomnb3oBaTternb MOXET 3anycTutb
WAVEFORM RECORDER (PETMCTPATOP ®OPMbl HAMPAXEHUA W TOKA) npu
HeobxoOMMOCTM NONyvyeHUs hOpMbl HamMpsPKEHUA W ToKa ANA Kaxaoro 3adukcMpoBaHHOro
aBapuMHOro curHana unu cobbiTus.

Mpumevanue: [ocTynHbii obbem namsaTn B HacTpoWke Peructpatopa cnegyeT npoBepuTb nepeq
Hayanom peructpaumn. MakcumanbHas NPOAOIIKUTENBbHOCTb perncTpauum 1M MakCUMarnbHOEe 4YWUCHOo
3anucen paccuuTbiBaeTCs aBTOMaTUYECKN B COOTBETCTBUM C HACTpOMKaMu permcrpatopa v pasmepamu
namsaTu.

MpumeyaHue: Pernctpauus obbl4HO 3aHUMMAET HECKONbKO CyTOK. Heobxoammo ucknountb AO0CTYN K
npubopy MOCTOPOHHUX MWL, BO BpeMs 3anucu. [pu HeobxoaMMocTu criegyeT UCMonb3oBaTbh (PYHKLMIO
6nokupoBku (LOCK), onncaHHyto B pasgene 3.20.6.

Lae 6: 3aknro4vyeHue Mo usmMepeHuUro
Mepen TeMm, kak NOKUHYTb OBBLEKT N3MepeHust, Heob6xoaMMO:
o [lpegBapuTenbHO OUEHUTb 3aperMcTpuMpoBaHHble [aHHble C  UCMOMNb30BaHWEM 3KPaHOB
«TREND» (OTKINOHEHWNA).

e OcTaHoBUTb permcTpaTop.

e Y6eauTbCs B TOM, YTO BCE HEOGXOAMMbIE NapamMeTpbl M3MEPEHbI U 3apercTpMpoBaHbI.

Llae 7: CocmaeneHue omyema (PowerView v3.0)

3arpy3uTb 3anmcu ¢ UCNONb30BaHWEM KOMMbIOTEPHOro nporpammHoro obecneveHus PowerView v3.0,
NpoBecTM aHanmM3 U COCTaBUTb OT4YeTbl. 3a AeTanbHOW MHdOpMauuen obpalaTtbCsad K PYKOBOACTBY
nonsb3oBatensa PowerView v3.0.

4.2 HacTtpounka nogkno4eHus

4.2.1 TopknoyeHne K dHeprocncreMmam HU3KOro HanpsaxxeHus

[aHHbIn npnbop MoxeT BbITb NOAKMYEH K TpexdasHom nnm oaHodasHon ceTu.

®dakTyeckasi cxema MOAKMIOYEHNs AomkHa ObiTb onpepeneHa B meHio «CONNECTION SETUP»
(HACTPOUWKA NOAKNKOYEHWA) (cm. PucyHok Huxe).
(T o757

NMominal voltage L=-N 230V dl

Phase Curr. Clamps A1033 (1000A) <

Neutral Curr. Clamps |(A1122 (5.000A) <
Connection

Synchronization
System frequency

Factory reset

Pucyrok 4.2: Mento «Connection setup» (Hacmpotika nodknoveHus)

npl/l NoAKN4YeHnn np|/|6opa Ba)KHO, 4TOOBbI npucoeanHeHmne TOoKa U HanpaXeHua OblNo BLINOMHEHO
npaBUIibHO. B yactHoCTK, HEOGX0aMMO cobnoaaTh cneagywwme npasuna:

3akpenuTb HaknaaHble TpaHcopmaTopbl Toka
e Crpenka Ha krewjax JoJhkHa OblTb HaNpaBfeHa B HamnpaBfieHUM TeYeHUs] ToKa — OT UCTOYHMKA
MUTaHWS 4O Harpysku.
e Ecnu cTpernka Ha krellax nokasbiBaeT B HanpaBfieHWM MPOTUBOMONIOKHOM TEYEHWUIO TOKa, TO
M3MepeHHas MOLLHOCTb B AaHHOI dha3e 06GblYHO GyAeT NokasbiBaTbCsA C OTpULIATENbHBIM 3HAKOM.
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CooTHoweHne ¢a3s

o Krnewm, nogknoyeHHbIe K BXOAHOMY pasbeMy Toka |, JOMKHbI U3MePATb TOK B ha30BOWN NNHUNK,
K KOTOPOW NPUCOEAMNHEH BbIX04 HanpsikeHus L.

3-¢pasHas, 4-npoeodHasi cucmema

[comnection | (T o786

ool — o [ b
AN T
S I A T

b6 00 5eds

‘] [73W4W0penli [ ]

PucyHok 4.3: Bbibop 3-¢hasHyto 4-npo8odHyro cucmemy Ha nipubope

MpnGop cneayeT NOAKMIOYUTE K CETU B COOTBETCTBMMN C PUCYHKOM HUXKE:

L1

F 2

YSTT
1

PucyHok 4.4: 3-¢chasHas, 4-nposodHasi cucmema

3-¢gpasHas, 3-npoeodHasi cucmema

Err— (T 0700

L1

— [

" L2
L3 | |

& | g L3 =
[ j ﬁ ] [73W4W0pen ]

PucyHok 4.5: Bbibop 3-¢hasHyto 3-npo8odHyro cucmemy Ha nipubope

)

I'Ip|/|60p cneanyeT NOAKMKYNTL K CETU B COOTBETCTBUN C PUCYHKOM HUXKE!
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YSTTOHON

PucyHok 4.6: 3-¢pasHas, 3-nposodHasi cucmema

3-npoeodHasi cucmema e eude pa3oOMKHYMo20 mpeyaosbHUKa (AapoHa)

C=—Ta— (o o7e7
= L ? L1
Nl EE— —T— — —Jeno
L3 L2
| AN
i L3 =
&é 5 00 6
[ | [zwawOpenD || |

PucyHok 4.7: Bbibop 3-nposodHoli cucmembi 8 8ude pa3oMKHYmMo20 mpeyeonbHUKa (AapoHa) Ha
npubope

MpuGop cneayeT NOAKMIOYUTE K CETU B COOTBETCTBUMN C PUCYHKOM HUXKE:

L1
L2
L3

¥YSTJ

PucyHok 4.8: 3-nposodHas cucmema 8 sude pa3oOMKHymMo20 mpeyaorbHuUKa (AapoHa)
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1-¢pasHasi, 3-npoeodHasi cucmema

comecien T T

el

L1

ﬁ()

— GND

[ Hl B f_vvsmwonmi [ ]

PucyHok 4.9: Bbibop 1-¢hasHyto 3-npo8odHyro cucmemy Ha ripubope

MprGop cneayeT NOAKMIOYUTE K CETU B COOTBETCTBUMN C PUCYHKOM HUXKE:

- 2

oL

YSTTO-ON

PucyHok 4.10: 1-¢basHas, 3-npogodHas cucmema

npumeanMe: B cny4vyae d)I/IKcaLI,I/II/I CcobbITUN pekomeHayeTca npucoeanHnTb Heucnosribdyemble BXOAbl
HanpsaXeHuna K BXxoay HanpaxXeHud N.

4.2.2 TloaknoyeHne K IHeprocuctTemMe cpefHero unm BbICOKOro HanpsxxeHus

B cuctemax, B KOTOpbIX HanpsbkeHWe M3MepsieTCs CO CTOPOHbI BTOPMYHOM OOMOTKM TpaHcdopmaTopa
HanpsbkeHus (Hanpumep, 11 kB/110 B), cnenyet BBectn koadhduumeHT TpaHchopmaumn. Nocne atoro
MOXeT OblTb YCTaHOBMEHO HOMMHANbHOE HamnpshkeHue Ans obecrnedyeHns nNpaBuibHOrO namepeHud. Ha
NMPVMBEAEHHOM HIDKE PUCYHKE MOKa3blBAETCS HACTPOMKa Ans [aHHOro KOHKPETHOro npumepa. 3a
AeTtanbHon nHgpopmaumen obpawaTecs k pasgeny 3.19.1.
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SETUP C_IEE 10:33

1 ‘Un.
| 10.87kV 0.05kY
Nominal voltage L=N 11.0kV
Voltage ratio 100:1
O e-= A L‘I J

PucyHok 4.11: KoaghgpuyueHm mpaHcehopmayuu 0ns npumepa mpaHcgpopmamopa 11 kB/110 kB

I'Ip|/|60p cneanyetT NOAKMKYNTD K CETU B COOTBETCTBUN C PUCYHKOM HUXKE!

' MsMepuTenbHble !

' npubopsbl 1

! anekTpocTaHuum | g 4

1 A\ N A ! A\

: -()1 Q @‘ : 79

' 1

1

| ' :

1

1 T | A‘J,"'

1

: s

Lk | :
BbICOKOE | : |

HanpskeHne™ ~|===F |=T -t T ot T s asn) | TnTo-pa

3 YA | BA A IWVWW A—A
> XA | 5A N
1 XA [ 5A A

PucyHok 4.12: lNodknoyeHue npubopa K cyuecmsyrwum mpaHcghopmamopam moka 8 cucmeme
CpeOHea20 HarpsKeHus

4.2.3 BbIOOp TOKOBbIX Knewien u yctaHoBKa koadcuumneHTa TpaHccopmaumum

BbiGop TOKOBbIX Knellen OCyLLeCTBNSeTCS UCXOAa U3 TUMNa u3MepeHus (NpsMoe M3MepeHue ToKa unm
KOCBeHHOe u3mMmepeHue Toka.) B cnepyiowem pasgene onvcbiBaeTcs pekoMeHAOoBaHHasA NpakTuka ans
obonx cryyaes.

lpsimoe usMmepeHuUe moka ¢ ucrnosib3oeaHuem Kieuwel

Mpn BbINOMHEHUM JAHHOMO TUMa U3MEpPEeHUsa TOK Harpysku/reHepaTtopa M3MepseTcsl HenocCpeacTBEHHO C
ncnonb3oBaHUeM Kneluen. [NpeobpaszoBaHne 13 Toka B HanpsKeHWE 8bINMoSIHIemMcss HeNOCPeaCTBEHHO
TOKOBbIMM KIieLlamu.

Mpsimoe un3MepeHne ToKa MOXET 8bIMOJIHIMbCS C WUCMNONb3oBaHMEM NobbIX Krewen. Mbl KOHKpPETHO
pEKOMeHAYEM MCMONb30BaTb TOKOBbIE Krewmn Smart: rmbkue knewm A1227 n xenesHble knewm A1281.
Kpome TOro, moryt ucnonb3oBaTbCA Mogenu TokoBbix knewen Metrel A1033 (1000A), A1069 (100A),
A1120 (3000A), A1099 (3000A) n T.A4.
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B cnyyae ©onblUOW Harpy3kM MOXET MPUCYTCTBOBaTb HECKOJNIbKO MapannesbHbiXx dvaeposn. B aTtom

criyyae Mbl MOXEM M3MepsiTb TOK, NMPOXOASALNIA TONMbKO Yepe3 oauH duaep, kak NokasaHo Ha PUCYHKe
HUXe.

MutaHne Harpy3sku

2700 A (nap.)
900 A
900 A Harpyska
900 A
1226
m m - m \ TokoBble Knewwu: :

A1033 (1000A/1B)

( 9264a 9264a 9264n 0.0k |

HacTpornika namepenus:

Clamps selected A1033 | omanasoH: 100%

Status N/A

Clamps range 1000A
Measuring range 100% (3000A)

. . ) HacTtpoiika nsmepeHuns:
Measuring on wires 13 namepexmve 1 n3 3 kabenem

<L

Oucnnen PowerQ4:
Irms = 2700 A

PucyHok 4.13: lNapannensHoe numaHue 60sbwol Hagpy3Ku

Mpumep: TokoBas Harpy3ka 2700 A nogaeTcsi TpeMsi OAMHAKOBbLIMMW NMapanenbHbIMY Kabensmu.
Ons namepeHns Toka Mbl MOXEM OXBaTbiBaTb TOJIbKO OAMH Kabenb C TOKOBLIMM Kiewamu M
BblOpaTh: MiamepeHue Ha npoeogax: 1/3 B MeHIo TOKoBbIX Knewen. Mpnbop OyaeT npegnonarats,
4YTO Mbl NU3MEPSAEM TOJbKO TPETBIO YacTb TOKa.

MpumeyaHue: B npouecce HacTpoWku Amanas3oH Toka MOXeT Habnoaatbcs B cTpoke «Current
range: 100% (3000 A)» (dnanasoH Toka).

KoceeHHOe usmepeHue moka

KocBeHHOEe u3MepeHMe — n3MepeHue CuNbl ToKa C MOMOLLbK TOKOBbIX Krewen 5A A1122 uwnn
TpaHcopmaTopa 5A/1B A1037. Tok Harpyskm B 3TOM criydyae u3MepsaeTcs yYepes3 AONONHUTENbHbIN
TpaHcopmaTop TOKa.

B npumepe, npuBegeHHOM HUXe, Mbl MMeeM nepBUYHbIA TOK 100 A nepBMYHOrO TOKa, NpOTEKaroLero

Yepes NepBUYHYHO OBMOTKY TpaHcdopmaTopa ¢ KoadduumneHTom TpaHccopmauun 600A:5A. Hactporiku
MOKa3bIBAKOTCSA Ha CrEAYIOLLEM PUCYHKE.
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"I 12:28 MuTanme Harpysku 100 A

Smart Clamps
Custom 100 A
A1033 (1000A, 100A) Harpyska
A1069 (100A, 10A) 7
Al122 (5A, 500mA) Tpaxcdopmatop ToKOBbIE KNEeLLUU:
A1037 5A, 500mA) Toka: 600 A: 5 A ~— A1122 (5A/1B)
A1120 (QQA, 300A, 3000A) HacTpoWika nsmepeHus:
A1099 (3%, 300A, 30004) v | AmanazoH: 100%
Lo 16:20 .
HacTtpovika namepeHusi:
11 13 L In ] TpaHcdopmaTop Toka:\
| 2.974n 2.3738\ 2.725a 15.44n | nepBuyHas o6moTka: 600
Clamps selected A1122\ o5
Status N/A
Clamps range 5.000A
Measuring range 100% (600.0A)
Primary current G600A JOucrnein PowerQ4:
Secondary current | 5A Irms =100 A

PucyHok 4.14: Bbibop mokoebix Krieuieli 01151 KOC8EHHO20 U3MEPEHUST MOoKa

TpaHcghopmamop moka ¢ u36bImoYHbIMU pa3mepam

YcTaHOBMNEeHHble  TpaHcopmaTopbl TOKa OObIMHO UMET U3ObITOUHbIE  XapaKTepUCTUKM  Ans
«BO3MOXHOCTM pJobaBneHus B OydywieM HOBbIX Harpy3ok». B aTom cnydae TOK B NepBUYHOM
TpaHcdopmaTope MoXeT cocTaBnsaTe MeHee 10% OT HOMMHaNbHOro Toka TpaHcdopmaTopa. Ond Takmx
crny4yaeB pekomeHAayeTcs BblovpaTtb 10-MpOUEHTHbIV AMana3oH ToKa, Kak MoKa3aHo Ha PUCYHKE HUXKeE.

o 120
11 L 12 ] EN a»

| 935.8a 935.8n 935.8n 0.0k |
Clamps selected A1122

Status N/A

Clamps range 5.000A

Measuring range 10% (300.0A)

Primary current G600A

Secondary current | 1A

PucyHok 4.15: Beibop 10-npouyeHmHo20 duarna3oHa moKo8bix Krieuwiel

Heobxogumo umeTb B BMAY, UTO €CMM Mbl XXenaem BbIMNOMHWUTbL MPsSIMOE W3MEpPEHWEe Toka C
NCMOMb30BaHMEM  TOKOBbIX  Knewen Ha 5A, KoadpduumeHT  TpaHcdopmaumMm  NepBUYHOrO
TpaHcdopmaTopa creayeT ycTaHoBUTb Ha 5 A : 5A.

A NMPEAYNPEXOEHUE

e BropuuyHaa o6MoTka TpaHcdopMaTopa TOKa He AOJKHA GbITb Ppa3oMKHYTa, Korga oHa
npucoeauHeHa K TOKOBeAyLlen Lenu.

e PasoMKHyTas Lenb BTOPUYHON OOMOTKM MOXKET NPMBECTU K ONacHO BbICOKOMY HanpsiKeHUIo
Ha KrnemMmax.
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Asmomamu4yeckoe pacrio3HagaHue moKoebIx Kneweu

Komnanus Metrel paspaboTtana cemMeNCTBO TOKOBbIX Krewien Smart gns obnerdyeHns HacTPOMKW.
TokoBble krewy Smart npeactaensoT cobor MHorognanasoHHbIE TOKOBbIE Krewy 6e3 nepeknyarenen,
aBTOMaTU4YeCKM pacrno3HaBaeMble npubopom. NS akTMBMPOBAHUSA pacrno3HaBaHWs TOKOBbIX KreLlen
Smart, B nepBbIN pa3 He0BX0ANMO BbINONHUTE CAEAYHOLLYIO NpoLeaypy:

1. BkniounTb npubop.

2. TlpucoeguHuTb TOKOBbIE Knewm (Hanpumep, A 1227) k npubopy Power Master

3. Bsectu: Hactpowika namepeHusa =» Hactponka nogkrnodeHuss = Tok hasbl/HenTpanu.
MeHI0 TOKOBbIX KneLlemn
Bbibpatb: Knewm Smart
Tun knewen 6yaeT aBTOMaTUYECKN pacno3HaBaTbCs Npnoopom.
3aTem nonb3oBaTento crniegyeT BbiOpaTb AMANas3oH TOKOBbIX KMNelwen M NoATBEpPAUTb
HaCTPOMKH.

ook

CONNECTION SETUP O_I0H 14:27

Nominal voltage L=L 400V Fll
Phase Curr. Clamps A1227 (300.0A) 4
Neutral Curr. Clamps |A1227 (30.004A) dl
Connection Iw el
Synchronization u4iz

System frequency 50Hz

Factory reset dl

PucyHok 4.16: Hacmpolika asmomamu4ecKu pacrio3HasaeMbiX MOKO8bIX Krieuwjel

Mpnbop OyoeT 3anoMuHaTL HACTPOWKY TOKOBLIX Krellew Ans cnegywiowero pasa. [locne 3aToro,
nonb3oBaTtento TpebyeTcs TOMbKO:

1. BcTaBuTb TOKOBbIE KNeELLM K BXOOHBIM Kriemmam Toka npubopa.

2. Bknountb npubop.
Mpubop OymeT aBTOMATMYECKM pacrno3HaBaTb TOKOBbIE KIELWM M YCTaHaBNuBaTb AMana3oHbl, KaK OHU
YCTaHOBMWITMCb Ha MpeXHeM uamepeHun. Ecnu TokoBble Knewm 6binyM 0TCOeQUHEHbI, Ha 3KpaHe NosBATCA
crnepgywulee BcnnbiBawLwee MeH (CM. PucyHok Huxe). Micnonb3oBaTb knaBuvLM ynpaBrieHnsi KypcopoMm
Ans Bbibopa Anana3oH TOoKa TOKOBbLIX Knewlen Smart.

MAIN MENU 100 14:24

K

{ Smart clamps status
Phase TYPE Range

A1227 30.00A

MEASUREMENT SETUP GEMERAL SETUP

PucyHok 4.17: CocmosiHue asmomMamuyecku pacrio3HasaeMbiX MOKOo8bIX Kreuwjel

Tabnuuya 4.1: KHorku 80 ecnisbigaroweM okHe «Smart clamps» (knewu Smart)

‘. MN3meHsaeT gnanasoH ToKa KrneLlen.

- Mo3BonsieT BbiOpaTh ha3oBble TOKOBbLIE KIELLUM UMK KNELLM AN HernTpanu.

@ I'IonTBequ:l,aeT Bbl6paHHbII7I Onanas3oH 1 BO3BpallaeT K NpexXHemMy MEHIO.
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ESC

B meHio «Clamps Status» (CocTosiHue knellen) ykasblBaeTCs, YTO CYLLECTBYET HECOOTBETCTBME MeXay
TOKOBbIMM KneLlamu, onpegeneHHeiMn B MeHo «Clamps Status» (CoctosHue knellen), n B AaHHbIN
MOMEHT NPUCYTCTBYIOT KNeLn.

MpumeyaHune: 3anpeltaeTca 0TCoeaMHATL Knewm Smart B npouecce permcrpauun.

4.2.4 Topaknto4vyeHne aaTyuKa TeMmnepartypbl

M3mepeHve TemnepaTypbl BBINOMHAETCS C  MCMONb30BaHMEM JaTyvMka Temnepatypbl  Smart,
noakmnoyeHHoro k BxogHomy (IN) kaHany Toka HelTpanu. [ns akTMBMPOBaHMS pacno3HaBaHUSA TOKOBbIX
knewien Smart, B nepBbIN pa3 HEOBXOAMMO BbINOMHUTL CReayoLLyo npoueaypy:

1. Bkniountb npubop.

2. TllogknounTb JaTymK TemnepaTtypbl K BXOOAHOW Knemme Toka HenTpanu npubopa Power

Master

3. Beectu: Hactpoiika uamepenns =»Hactporika nogknoyeHns =» Knewm Toka Hentpanm

4. BbibpaTb: Knewm Smart

5. [Hatuyuk TemnepaTypbl Tenepb OyaeT aBToOMaTUYeCKM pacrno3HaBaTbCs NpMbopomM.

MpnGop GyaeT 3anoMuHaTb HacTPOWMKU ONns credylollero pasa. Moatomy oT nonb3oBaTtens TpeGyeTcs
TOMbKO MOAKMIYEHNE AaTYMKa TeMNepaTypbl K NnpuGopy.

4.2.5 MopaknioyeHne yCTpoMCTBa ANA CUHXPOHU3aLMK BpemeHu GPS

Mpnbop Power Master nMeeT BO3MOXHOCTb CUHXPOHMU3NPOBaTb CBOW CUCTEMHbIE Yacbl ¢ BcemupHbim
ckoopauHupoBaHHbiM  BpemeHeM (UTC), npepocTtaBnsieMbiM npucoeuHeHHeiM moayrnem GPS
(oononHuTensHaa npuHagnexHocts — A 1355). YTo6bl MMETb BO3MOXHOCTb MCMOMb30BaTh AaHHYHO
KOHKPETHYI0 (DYHKLMOHaIbHY0 BO3MOXHOCTb, Mogynb GPS cneayet pastnokmposats B MEHKO CBA3U
(COMMUNICATION MENU). 3a getanbHor MHdopmaumnen obpawartbes k pasgeny 3.20.1. Kak Tonbko
aTo bygeT caenaHo, moaynb GPS MoxHo OygeT noakmntounTb Kk nopTy cBssu PS/2. MNpubop Power Master
NMPOBOAWT pas3nuumMe Mexay ABYMS pPasfiUYHbIMW COCTOSHUSAMMW, KacalWwMMUca QYHKLUOHANbHbIX
BO3MOXHoOCTen moaynst GPS.

Tabnuya 4.2: ®yHkyuoHanbHocms GPS

Mogynb GPS oGHapyeH, NonoXeHne He ABNAETCA AENCTBYIOLWMM NN OTCYTCTBYET

\? npuem cnyTHukosoro curHana GPS.
Moayne GPS obHapyxeH, npuem cnyTHUKOBOro curHana GPS, gata un Bpems SBnsoTcs
Q) AENCTBYIOLLMMUN U CUHXPOHU3NPOBaHHBLIMW, UMMYbCbl CUHXPOHMU3ALIMMN SBMSIOTCS

AKTUBHbIMW.

Kak Tonbko 6ygeT nonydyeHa dukcaums nepBoHavanbHOro MosioxeHus, npubop GyaeT ycTaHaBnvBaTb
BpeMss u gaty Ha GPS + vacoBon nosic — nonb3oBaTenb, BblOpaHHbIM B MeH «Set Date/Time»
(YcTtaHoBuTh gaty/Bpems) (CM. pUCYHOK HUXE).

SET DATE/TIME O (I 13:43

Clock source GPS
Time zone UTC+01:00

Current Date & Time 03.Dec.2013 13:43

PucyHok 4.18: OkpaH «Set time zone» (YcmaHosume YacogoU rnosic)
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Tabnuuya 4.3: KHorku Ha skpaHe «Set time zone» (YemaHnogsums Yacogou rosic)

‘. Mo3sBonsieT BbIGpaTh YacoBoOW MosiC.

MoaTeBepxaaeT BblIOpaHHbIV YacoBOW NosiC 1 Bo3BpawaeT k MeHto « GENERAL
SETUP» (OBLUAA HACTPOWKA).

Mpu yctaHoBke 4acoBoro nosica npubop Power Master 6ynetr CUHXpPOHM3MPOBATb CBOW CUCTEMHBbIV
TanMep W BHYTPEHHWE Yacbl peanbHOro BPEMEHW C MNPUHUMAaeMbIM YHUBEpCanbHbIM rnobanbHbIM
BpemeHeM. Moaynb GPS Takke kaxayto cekyHay obecneudnBaeT npubop KpariHe TOYHbIMU UMMYNbcamMu
CUHXpoHu3aumn (PPS — 4ncno umnynbCoB B CeKyHAy) AN Uenerl CUMHXPOHW3auuu B criydyae noTtepu
npmema CnyTHMKOBOroO curHana.

MpumeyaHue: CuHxpoHusaumio GPS cnefyeT BbINONHUTL 40 HaYana uamepeHus.

3a pgetanbHoOM MHdOpMauuen cnegyeTt obpallatbCs K pyKOBOACTBY Morib3oBaTens npueMHuka GPS A
1355.

4.3 [ucTaHuMOHHOE noakntoyYeHue npubopa (Yepe3s UHTepHeT)

4.3.1 TpuHUMN cBA3MU

Mpnbop Power Master ucnonbsyet cetb Ethernet ans nogkntouenusa k cucteme PowerView uyepes
MHTepHeT. MNoCKonbKy KOMMaHUM 4acTo MCMONb3ylT GpaHamMayapbl AN OrpaHUYeHus onuui Tpaduka
MHTepHeTa, BCSA CBSA3b OCYLUECTBNAETCA 4epe3 chneuuanbHbli cepBep komnaHum «Metrel» (Metrel
Server). Takum obpaszom, npubop n cuctema PowerView moryt 060ty orpaHuyeHnsi, ycTaHaBnMBaemble
O6paHgmayapom 1 MappyTtusatopomM. CBA3b yCTaHaBNUBAETCS B YEThIpe Luara:

1. TMonb3oBaTenb BBOAUT napameTp CBA3W npubopa (Ha yaaneHHOM oObekTe) U NpoBepsieT, MOXET

nn BbITb YCTAHOBIEHO coeuHeHne c cepBepoM Metrel (3Ha4YOK CTPOKM COCTOAHUS

2. Tonb3oBaTenb BBOAWUT MNapameTpbl cBsA3M B cuctemy PowerView (Ha MecTHOM 00bekTe) u
noakntoyaeTcs k cepsepy Metrel.

3. Tlpubop npucoeanHseTcsa k cucteme PowerView yepes cepsep Metrel.
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MapLupyTtusartop

Mexogsawmin nopt 7781
8888 ons cBA3n ¢
gprs.metrel.si pomkeH
ObITb OTKPbIT

Internet
Cepsep Metrel gprs.metrel.si

Wexoasawmn nopt 433
(https) n 80 (http) k
cepBepy gprs.metrel.si
DOImKeH BbITb OTKPbIT

PowerView

PucyHok 4.19: Cxemamu4eckoe ripedcmasneHue OUCMaHUUOHHbIX U3MepeHUU

4.3.2 HacTtponka npubopa Ha yaaneHHOM 06beKTe n3MmepeHus

Mpoueaypa yCTaHOBKM Ha yganeHHoM obbekTe HauMmHaeTcs ¢ noakmnoyveHus npubopa Power Master k
cetTm wnu  Touke wu3MepeHusi. [1ocKonbKy  KOHTPOSMbHO-U3MEpUTENbHbIE  MEPOMpPUATUS  MOTYT
npoJosKaTbCA  HECKONMbKO CYyTOK  MIM  Hedenb, Heobxogmmo obecnevnTb  OOMOSNTHUTENbHOE
anekTpuyeckoe nutaHue npubopa. Kpome Toro, NOMHOCTBIO 3apshKeHHbIE akkyMynsaTopbl npubopa moryTt
obecneuntb nNuMTaHWe npubopa BO BpeMSA MNpepbiBaHWA M aBapun B 3Heprocucreme
npoaomkuTenbHOCTLI0 6onee 5 yacos. Nocne yctaHoBkM npubopa criegyeT YCTaHOBUTL napameTpbl
NOAKMIOYEHUS.

[ns ycTaHOBMNEHUS AMCTaAHUMOHHOIO coeuHeHus ¢ npubopoM MNOCPeAcTBOM  KOMMbIOTEPHOrO
nporpammHoro obecnedeHus PowerView v3.0 cnegyeTt KoHcuUrypvpoBatbe napameTpbl CBA3W npubopa.
Hu npuBegeHHoOM Hwmxe pucyHke nokasaHo wmeHo «COMMUNICATION» (CBA3b) B OBLWKX
HACTPOWKAX.
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COMMUNICATION {1000 16:42
PC connection INTERNET

GPS Disabled
Secret key 0000
MAC address 1E:28:CA:CA:00:00
Instrument host name MI2892_ 13290024
IP address 172.21.10.168

PucyHok 4.20: OkpaH HacmpoUKu nodKnYeHuUst K IHmepHemy

NS ycTaHOBNEHWSA CBSI3UN Yepe3 MIHTepHeT criedyeT BBECTM crieaytoLive napameTpbl:

Tabnuya 4.4: MNapamempsbi Hacmpolku MHmepHema

BbibpaTb nogknoveHne K MHTEPHETY AN1s1 OCYLLECTBIIEHMUS
cBs3n ¢ cuctemom PowerView nocpegcTBoM NOAKMAOYEHNS
K MHTepHeTy.

PC connection | Internet
(NoaknroyeHwue K MK) (UHTepHeT)

BBecTu uncnoson kog (4 undpsl). MNonb3oBaTento cnegyet
Secret key (CekpeTHbIN 0000 COXPaHWUTb AaHHbIA HOMEpP, MOCKOMbKY BMOCNEACTBUN ero
KIHoY) oyoetr  3anpawwuBaTb nporpamMMHoe obecne4yeHune
PowerView v3.0 BO Bpems npoLeaypbl NOAKMYEHNS.

lMocne BBOAA NapamMeTpoB MOMb30BaTENO cneayeT noakntovnTb kabenb Ethernet. MNpubop nonyuunt IP-
agpec ot DHCP-cepBepa. [ns nonyvyeHus HoBoro IP-Homepa MoxeT notpeboBatbcs A0 2 MUHYT. Kak
Tonbko IP-agpec npubopa 6yaeT nonyyeH, OH NpeanpuMeT MOMbITKY MOAKMYNTECA K cepBepy Metrel,
nocpeacTtBoM KoToporo obecneumBaeTcd cBA3b C cuctemon PowerView. Kak Tonbko Bce Oyper

NOAaKITOYEHO, B CTPOKE COCTOSIHMS NOSIBUIICA 3HAYOK #E
CocTosiHMe MOAKNIOYEHNA MOXHO Takke Habniogatb B CTPOKE COCTOSHMS npubopa, Kak nokasaHo B
Tabnuue Huxe.

Tabnuya 4.5: 3Hayku cmpoKu cocmosiHusi IHmepHema

MopkntoyeHune k HTepHeTy HegocTynHo. [Npubop npeanpuHMMaeT NonbITKY
nonyyntb IP-agpec, a 3atemM noaknto4nTbCa K cepsepy Metrel.

x
[ f=]
ElEIE Mpnbop nogknioveH k UHTepHeTy u cepsepy Metrel, 1 roToB k cBA3W.

Mpnbop nogknioveH k cucteme PowerView.

4.3.3 HacTtpouka nporpammbl PowerView ana yaaneHHoro gocryna

Ons nonyyeHuns yganeHHoro goctyna k npubopy crnegyeT KOH(urypupoBaTb Hagnexawumm obpasom
KOMMblOTEpPHOE nporpammHoe obecneveHne PowerView v3.0 (3a WHCTPyKUMSMW MO YCTaHOBKe
nporpaMmmHoro obecneveHus PowerView v3.0 Ha komnbioTep cnepyet obpaliatbCs K PyKOBOACTBY
nonb3oBartens gaHHoM nporpammel). [porpammHoe obecneyeHne PowerView v3.0 ocyllecTBnsieT CBsA3b
yepes nopTbl 80 1 443 aHanornyHo HTepHeT-Opaysepy.

Hacmpoliku PowerView

HaxaTb Ha u3obpaxeHue [ Remote o nawenm WHCTPYMEHTOB NSl  OTKPbITUS  HACTPOEeK
AVNCTaHLIMOHHOTO NOAKMIOYEHUS!, KaK NOKa3aHO Ha PUCYHKE HUXKe.
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2. METREL® PowerView v3 =10l x|
© Fle View Tools Help

=] [~ AE=REN 'i-“\’ | ‘_:,Downlnad i Import from directory [E] Remote [ Real-time Scope @lﬂ |(e= -I-lrth | Be] [E] [@] |EH E |,-|’ = 1= ||

[ Instrument Selection ;IQIEI
Instrument Selection

This window allows you to select one of the recently connected instruments and connect to it remotely. Alternatively, if you know
your instrument's serial number, phone number and password, you can enter it manually.

Serial Number: |a7654321 i ]
Phone Mumber: I i ] Connect
Secret Key: |nnnn o

Ready. ‘

PucyHok 4.21: ®opma Hacmpoek ducmaHUyuoHHo20 nodknovyeHus PowerView v3.0

Monb3oBaTtenb OOIMKeH BECTM B hOpMY crieytolne aaHHbIe:

Tabnuya 4.6: Napamempb! ¢hopmbl 8b160pa rpubopa

Serial Number
(CepuitHbIn HOMEP):

Tpe6yercs BBecTu cepuiiHblii Homep npubopa Power Master

Phone Number
(Homep TenedoHa):

OcTaBuTb faHHOE nosie NycTbiM
He TpebyeTcsa A y

BeBectn uucnoBor Kkop, KOTophbi Obll BBeAEH B
TpebyeTcs meHio Communication settings (HacTtpowkn cBssm)
npmnbopa B kayectBe CeKpPEeTHOro KIua.

Secret key
(CeKpeTHbIN KIoY):

Description
(Onucanue):

BBecTu onncaHne npmubopa
Onuusa P P

Haxunmasa kHonky +Add, nonb3oBatenb MoxeT [obaBuTb Apyryto KoHdwurypauuio npubopa. KHonka X
Delete (Yaanutb X) ncnonb3yeTcsi Ana yOoaneHwust M3 cnucka BblOpaHHOM KoHdurypauumn npubopa.

[ Connect
I'Ipou.enypa NnoaKrn4YeHna Ha4yHEeTCA Npu HaXXaTlm KHOMKA .
4.3.4 [OuncTtaHUMOHHOE NoAKN4YeHne

YcmaHoeneHue coeduHeHUs

Mocne Bxoga B AMCTaAHUMOHHBLIE HACTPOWKM nporpammHoro obecneveHus PowerView v3.0 u Haxatusi
kHomnkn Connect (MoakntounTb) nosiButcs okHo «Remote Connection» (JucTaHUMOHHOE NOAKMOYEHUE)
(nokasaHo Huxe).
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=10
G’s; Remote Connection

% This window is used for menitoring and troubleshooting remote instrument connections. After the connection has been established,
you can minimize this window to system tray by clicking the Close button.

3. Instrument - Server
connection status

2. Powerview - Server
connection status =

-\1 ¥

Port number
Metrel Server
Port:

7859

Disconnect | 1. Powerview
LAN conncetion

X

< - -<g w
d Router/Proxy /ISP

s WA Remote Instrument

Your Computer UFnF not supoerted P: NjA
PowerView v3.0.0.1265 Serial No.: 87654321
IP: 172.21.10.135 4. Instrument — PowerView GSM Phone No.:

Port 7853 is ope VPN connection status Waiting for connection

PucyHok 4.22: MoHumop ducmaHyuoHHo20 nodkntoyeHusi PowerView v3.0

[laHHoe oKHO ncnonb3dyeTcd AnA KOHTPONA AUCTaHUMOHHOIO NOAKIK4YeHusA r|p|/|60p, a TakxXe Mnoucka un
yCTpaHeHuA HeI/ICI'IpaBHOCTeﬁ 3TOro nogkmntoyeHus. [OUCTaHUMOHHOE MOAKNIYEHNne MOXeT ObITb
nogpasaeneHo Ha 4 wara.

War 1: NMNogkntoyeHne PowerView v3.0 K nokanbHoMn BbluncnutenbHoun cetu (JIBC)

Mocne Bxoga B «Remote Connection» (OucTaHUWMOHHOE MNOAKMOYEHWE) nporpammHoe obecnedeHue
PowerView v3.0 npeanpymeT NonbITKy aBTOMaTUYECKOro NoaKmtoYeHuns K MHTepHeTy. [1ns yctaHoBReHna
noaknoyeHnsa nporpammHoe obecnedeHne PowerView v3.0 TpebyeT HTTP-coeguHeHne ¢ IHTepHeTOM.
Ecnu nogkntoveHne Obino ycnewHbiM, TO Mexay 3Hadkamm «Your Computer» (Baw komnbioTep) u
«Router/Proxy/ISP»  (MapwpyTtusatop/Ipokcn/lpotokon 6e3onacHocTM WIHTepHeTa) nosiBNsAeTCs
3eneHbin 3Hayok n coctossHue « CONNECTED» (MOAKIMKOYEHO), kak nokasaHo Ha pUCyHKe Huke. B
cnydyae owwunbkn (ERROR) crnegyer obpawartbcd K MeCTHOMY CeTeBOMY afMUHUCTpaTopy nAns
obecneyerns HTTP-gocTtyna nporpammHoro obecneyennst PowerView v3.0 k VIHTepHeTY.

War 2: NMoagkntoyeHne PowerView v3.0 k cepBepy Metrel

Mocne yctaHoBneHua nogknoyeHnsa k MHTepHety B Lare 1 nporpammHoe o6ecneyeHne PowerView v3.0
YCTaAHOBUT KOHTaKkT ¢ cepBepom Metrel. Ecnu nogkntoveHue ObINo ycnewHbiM, TO MexXay 3Havykamu
«Metrel Server» (Cepsep Metrel) wun «Router/Proxy/ISP» (MapwpyTtusatop/lMpokcu/TIpoTokon
GesonacHocT  WIHTepHeTa) nosiBNsSeTca  3eneHbli  3Hadok wu  coctosiHne «CONNECTED»
(MOOKNKOYEHO), kak noka3aHo Ha pucyHke Hwke. B criyyae owmnbkm (ERROR) crnegyeT obpalyaTbes K
MECTHOMY ceTeBOMYy apMuHucTpatopy. CregyeT wMmeTb B Bugy, 4YTO crnegyeT pasbnokupoBaTb
ncxopsLLyto cBs3b ¢ 00bekToM gprs.metrel.si yepes nopTel 80 1 443.
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Remote Connection - i ||:| |£|
“‘-—! Remote Connection
This window is used for monitoring and troubleshooting remote instrument connections. After the connection has been established,

S you can minimize this window to system tray by clicking the Close button.

CONMNECTED

Metre_l Se

rver

Router/Proxy /ISP 3
IP: 192.168.90.27 Remote Instrument
Your Computer Port 7859 forwarded successfully IP: /A
PowerView v3.0.0.1265 Serial No.: 87654321
IP: 172.21.10.135 GSM Phone No.:
Port 7859 is open Waiting for connection

PucyHok 4.23: lNodkmoueHue PowerView k JIBC u cepsepy Metrel ycmarosneHo (wazau 1 u 2)

Mpumevanue: War 1 un War 2 BbLINOMHAKTCA aBTOMaTMYecku, nocfne Bxoda B [uCTaHUMOHHOE
nogkntoveHne (Remote Connection).

LWar 3: NMopgkniovyeHue yaaneHHoro npubopa k cepBepy Metrel

Mocne ycnelwHoro NogkmoyeHnst nporpaMmHoro obecneveHms PowerView v3.0 k cepBepy Metrel, byger
npoBepsATb, OXugaeT nu Baw npubop Balwero nogknioveHnsi. Ecnm ato Tak, 170 npubop Oyaer
yCcTaHaBnMBaTb coeguHeHue ¢ cepBepoM Metrel. Mexay 3Hadukamu «Metrel Server» (Cepsep Metrel) un
«Remote Instrument» (YganneHHbln npubop) nNosIBNSIETCS 3€feHbIl  3HAa4YO0K WU COCTOsIHWE
«CONNECTED» (MOOKIMKOYEHO), kak nokazaHO Ha pUCYHKE HUXe.
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(¥ Remote Connection i _|E||5|

‘“'--! Remote Connection
This window is used for monitoring and troubleshooting remote instrument connections. After the connection has been established,
you can minimize this window to system tray by clicking the Close button.

CONNECTED CONNECTED

Router/Proxy/ISP :
IP: 192.168.90.27 Remote Instrument
Your COH"IPI.ItEI' Port 7859 forwarded successfully IP: N/A
PowerView v3.0.0.1265 Serial No.: 87654321

P: 172.21.10.135 GSM Phone No.:
Fort 7859 is open Waiting for connection

PucyHok 4.24: lNodknrovyeHue ydaneHHo20 ripubopa k cepsepy Metrel ycmaHoesneHo (LLaz 3)

LWar 4: MopkntoyeHue yaaneHHoro npuéopa k PowerView v3.0

Mocne ycnewHoOro BbINOMHEHUSA MNepBbIX Tpex waroB npubop Power Mater Gypetr aBTOMaTU4eCKM
nogkntoyatbcs kK PowerView v3.0 nocpeactesom VPN-coeamHeHnsa, obecneyMBaeMoro 4epes cepsep
Metrel, n ycTaHaBnuBaTb nogknioveHue.

Ecnu nogknioyeHne yganeHHoro npubopa k PowerView v3.0 npowno ycnewHo, To Mexay 3Hadkamu
«Router/Proxy/ISP» (MapwpyTtusatop/lpokcu/llpotokon ©6e3onacHoctn WHTepHeTa) M «Remote
Instrument» (Y@aneHHbin npubop) nosiBnsieTca 3eneHbin 3Hayvok u  coctosiHne «CONNECTED»
(MOOKINKOYEHO), kak nokasaHoO Ha pPUCYHKe Hwxke. [JaHHOe OKHO Tenepb MOXET ObiTb 3aKpbITO,
MOCKONbKY OHO Gonblue He TpebyeTcsi, 1 MOXHO MepexoauTb K npouegypam docTyna K yganeHHoMy
npmbopy, onUcaHHbIM B NOCNEayoLWKX pa3genax.

B cnyyae npepbiBaHMA COEOMHEHUS B OKHE [OMCTaHLUMOHHOrO nogkmnoyeHua PowerView nossutcs
coctoaHne «ERROR» (OWMBKA) nnn «WAITING» (OXKUOAHUE). CoegmHeHue 6ynet aBTomMaTUYECKM
BOCCTaHOBMEHO, U Ha4yaTasa onepawms NpoaosPKUTCS.
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ﬁ Remote Connection ) ) ;[glil
&’H Remote Connection

4™ This window is used for monitoring and troubleshooting remote instrument connections. After the connection has been established,
~  you can minimize this window to system tray by clicking the Close button.

CONNECTED

?.-

CONNECTED

Metrel Server

Server notified successfully

Port:

7859

CONNECTED CONNECTED
~ Router/Proxy /ISP ;
IP: 102.168.90.27 Remote Instrument
Your COI'I"IPI.ItEI' Port 7859 forwarded successfully P+ 127.0.0.1:49978
PowerView v3.0.0.1265 Serial No.: 87654321
IP: 172.21.10.135 GSM Phone Mo.:
Port 7859 is open Connection established

PucyHok 4.25: lNodknroueHue ydaneHHo20 npubopa k PowerView v3.0 ycmaHoeneHo (LLaz 4)

Mpn oGHoBNeHWn paHHbIX kHoMka Remote ([UCTaAHUWOHHBLIN, yOaneHHbIN) oTobpa)kaeTcs 3eneHbIM
LBETOM AN YKa3aHUs Ha TO, YTO MOAKIIOYEHME aKTUBHO, Kak NokasaHo Hmxke. Ecnn oHa oTtobpaxaetcs
OpaHXeBblM LIBETOM, 3TO O03HayaeT, 4YTO CBsA3b Oblna npepBaHa W Mofb3oBaTento cnegyet
WHULManNn3npoBaTb ee 3aHOBO.

© File View Tools Help

/o

PucyHok 4.26: HAukayusi akmueHo20 COeQUHEeHUSsI

HocTtyn k akpaHy «Remote connection» ([JuCTaHUMOHHOE NOAKMIOYEHUE) MOXKET ObiTb TaKkKe OTKPbIT

nocpeacTsomM fotka MHCTpymeHToB Windows LienykoM Ha 3Hauvke . 3OT0 0COGEHHO nonesHo Ans
NoBTOPHOro noakrtodeHns npnbopa n PowerView v3.0 nocne oTkasa ceTu.

E BRI @
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PucyHok 4.27: 3Ha4yoK ANCTaHLMOHHOIO NOAKMIoYEeHUs

3azpy3ka OaHHbIX

Ecnn HacTporkm OMCTaAHUMOHHOIO MNOAKMYEHUA npaBuibHbl, U «Remote Instrument» (YganeHHbin
npnbop) nogkntoyeH k PowerView v3.0, BO3MOXHa 3arpy3ka AaHHbIX. OTKPbITb OKHO 3arpy3ku HaxaTtuem

., Download
KHOMKM F5 WnM LIENYKOM Ha KHOMKe B MaHemnu WHCTPYMEHTOB, Unu nyTem Bbibopa

«Download» (3arpyska) ns meHto «Tools» (MHCTpyMeHTbl).

Bbynet otobpaxatbcs okHo «Download» (3arpyska), n nporpamma PowerView v3.0 6yaeT HemeaneHHo
npeanpuvHUMaTh MOMbLITKY MOAKMYeHus K npubopy n obHapyxkusBaTb Moaenb npubopa v Bepcuto
MUKpOMNporpaMmmHoro obecrneveHus.

5= Download =] 53
"] .
<> Download Dialog
_4p” Using this dialog, you can select individual records for download and define where you want to place them.
Detecting connected instrument model...
av ]
L Please wait...

Cancel

PucyHok 4.28: ObHapyxeHue muna npubopa

Bckope pomkeH 6bITb onpegeneH Tun npubopa, unu 6yaeT nNpuHATO coobuieHne o6 owwunbke ¢
COOTBETCTBYIOLLUMM pasbicHeHueM. Ecnu nogkniodeHne He MoxeT ObiTb YCTaHOBMEHO, HeobGXoAMMO
NpoBepUTb HACTPONKN BaLLIEro NOAKNIOYEHUS.
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[ ol
L  Download Dialeg
_ shes ebalog, ¥ E dis for cleweinad and define where ymu sant to place them,

Instrument METREL MI 2892 v 1.0.1440 is connected

2 Moz MI 7703 Company: Mewreld.d.
Hardware vergon: 5.0 Serinlfa.t 13290024
Frmware verson: 1.0, 1490 Cithe informalion: M
Description: NfA

3 Retrieving kst of records. .

-
— nirg

PucyHok 4.29: 3azpyska criucka 3anucel

Korgpa mogene npubopa obHapyxeHa, nporpamma PowerView v3.0 6ygeT 3arpyxartb ¢ npubopa Cnncok
3anucen. [nsa Bbibopa noObLIX 3anMcert U3 CnMcka OOCTATOYHO MPOCTO LWENKHYTb Ha Hux. [ocTynHo
gononHutenbHoe none gans MeTkn «Select/Deselect all» (BblgenuTb BCe/CHSATb  BblgeneHue),
MO3BOMAIOLLIEE BbIAENATb BCE 3anncu Ha OToOpakaemow CTpaHWUe WAM CHUMaTb WX BblOereHue.
BblgeneHHble BBOAbI 3anucen 6yayT UMeTb 3eneHbl GOoH.

Mepen 3arpyskon MOXeT ObiTb oOnpeAeneHo MecTo COXpaHeHust Kaxaon 3anucu. Kaxpgasa sanucb B
CMUCKE COOEPXWUT BbiNagatoLMiA CMUCOK MECT BO BCEX OTKPbITbIX B TEKYLMA MOMEHT LOKYMEHTOB B
PowerView v3.0. Ecnu HM oauH M3 OOKYMEHTOB He OTKPbIT, BCe 3anuncu OyayT 3arpyxatbCsi Ha HOBOEe
MECTO M COXPaHATLCHA B HOBOM chavine.
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[Bomeen ol
L  Download Dialeg
iy Usng thadog, v ; ds for dowirinad and define where: you st to place them,
corded an 1003172003 140, durdten; 34 nyad 5 978 ms,
Cavrisdis
= l. {<Creale & new site =]
corded:on 1073113013 11%36:00, duration: 1°m 59 5 383/ms,
= T 3
- “ <Cieale a new sle> =]
- ‘i <Ereate & new site > ;I
Show records
F el [ Wavwelum ol
I Selectfeselect al ¥ fransens P Snapshat

PucyHok 4.30: Bbibop 3anucel u3 criucka 05151 3agpy3Ku

Ha pwucyHke, npvBedeHHOM Bbille, Moka3aH NpuMep, B KOTOPOM BblGpaHbl ABe nepBble 3anucu. [ns
Hayana 3arpy3km HeobxoaMMmo LLENKHYTb Ha kKHonke «Start importing» (Havyano nmnopta).

HenocpeacTBeHHO nocne 3arpy3ku B nporpamme PowerView v3.0 GygeT nokasbiBaTbCA OKHO HOBOrO
WHCTPYMEHTA C BbIOpaHHbIMU 3anucaMn, pasMeLLeHHbIMY BHYTPY y3na HOBOro Mecta. B gaHHbIn MmomeHT
BCeraa cosgaeTcs pesepBHbIn hain PowerView v3.0, cxaTtbin B dhann *.zip, n coxpaHaeTca B nanke «My
Documents/Metrel/PowerView/PQData» (Mou 0dokymeHnmbi/Metrel/PowerView/[JaHHble 10 Kadecmgy
numaHus). 3Ta pe3epBHasi KONWs OenaeTcs KaxAbli pa3 nNpu CO34aHWM UNu OTKpbITUM dhavna ans
obecneyeHnsi BO3MOXXHOCTM BOCCTAHOBIIEHUS BCEX 3arpyXXeHHbIX AaHHbIX B Criyyae HenpeaHamMepeHHOro
yaanenus nnun nameHernns. OgHako HeobXoaANMMo UMETb B BUAY, YTO 3anucu, KoTopble He Bbinn BbibpaHbl
B okHe «Download», He 3arpyxarTca W, Takmm o00pa3oM, He COXPaHATCA Ha AWUCKe, MNO3TOMY
Heob6xoouMMO NPoBepUTb, YTOObI BCE COOTBETCTBYIOLLME 3anuUcK ObINW 3arpyXeHbl A0 yaaneHus ux us
npuodopa.

Omo6paxeHue usmepeHull e peaslbHOM 8peMeHU

Ecnu HacTpovkn OUCTAHLMOHHOIO NOAKMOYEHUS BEPHBI, U yAaneHHbIn Npubop noakntodeH kK PowerView

v3.0, HEOBXOANMO LENKHYTb Ha kHomke B Real-Time Scope | g orypnitus okHa «Real time scope» (OxeaT B
pearnbHOM BpeMeHu). OTKPOETCS OKHO HOBOTO JOKYMEHTa, Kak NMOKa3aHO Ha PUCYHKE HUXKE.
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8 METREL® PowerView v3 =]
File Edit View Action Tools Help
RE=A" Ni= RIS Q 3 Copy asBitmap 53 Copy as Metafile % Download # Import from directory [2] Remote [ Real-time Scope. 2 | 1) | @ e .
Mew Document *

| Data Explorer

3
1]

ax

-l 11/7/2013 3:10:58 PM
=

IGruuD By: Quantity

= 4 Power Master

- [ 11/7/2013 3:10:58 PM
g u/I/f
ED Voltage
[~ T

Ou
D u3
D UN
OQu
D u23
Just
Current
1
D 12
(m &
Om
D 112
D 123
O
- @] Harmonics & THD
- [@] Voltage Harmonic

5154 [EUY JIUOWIEH

Record Informaﬁnnl Meter Waveform Scope ITab\a | Phase Diagram

-
400.00
300.00
200.00

100.00

u[w]

0.00
-100.00
-200.00
-300.00

-400.00

80.00
60.00
40.00

*\

20.00

1[a]

0.00
-20.00

-40.00 ,

-60.00

'1

(

i

\ f

\
\
\

sapadoud f |

L
I
R
-
R

J\ A &‘ j&x f}\\

\

f\
i

20.00

\'V \Vj L‘\/ \‘\f

140.00

\j/ Y \r

60.00

\

120.00

-80.00
E . Current Harmonic

O 1

O 12 =

-100.00

0.00 40.00 80.00 100.00

Start time offset [ms]

160.00 180.00

Ready.

PucyHok 4.31: OkHO oxeama & peaslbHOM 8peMeHU 8 ydarieHHOM MOOKITHYEHUU, C HECKONTbKUMU
8bI6paHHbLIMU KaHanamu

Ha puvcyHke BbllLe NoKa3aHO AManoroBoe OKHO C HECKOMNbKMMM BbliGpaHHbIMK kaHanamu. Korga npocMoTtp
B PEXMMe OHMNavH akTUBEH, AaHHble OOHOBMSTCS aBTomatmyeckn. CkopocTb obBHOBReHusi Gyaet
3aBUCETb OT CKOPOCTU BALLEro MOOKMIOYEHUS, U KaXXaoe HOBOe OOHOBMEHWE UHULMMPYETCS, KaK TOMbKO
OyneT 3arpyxeHo npegblaylwiee obHoOBReHWe, Y4TO 06ecneunT camyto BbICOKYIO M3 BO3MOXHbIX 4acToT

06HOBNeHMs. Koraa OXBaT peanbHOTO BPEMEHM akTUBEH, kHomnka dReakTimeScope oro6hayaetcs
3eneHbIM LBETOM AJ11 yKa3aHus Ha TO, YTO MOAKIOYEHME ABMSAETCH aKTUBHbIM.
B 3aBMCUMMOCTM OT CKOpPOCTW BaLLero NOAKNIOYEHUS, MOXeT NoTpeboBaTbCsl HECKOMbKO CEeKyHO A0 TOoro
MOMeHTa, kak npubop 6ynet obHapyXeH, U NepBbIl OXBaT B pexume OHNawmH GyaneTt 3arpyxkeH. lMpu
oToGpakeHUn nepBoOM 3anucu Bce Yy3nbl AepeBa OyaeT MOMHOCTbIO paclIMpsATbCA Ans obnerdyeHus
BblboOpa kaHana. MOXHO Takke OTMETUTb, UYTO Yy3en 3arpyXeHHoW 3anucu He ByaeT pacrnonoxeH B
npegenax ysna obbekta, NOAOOHO TOMY, Kak 3TO UMeeT MeCTO B ApYrMx 3anucax, ofgHako Oyaer

pasmellaTtbCca B creuuanbHoMm y3ne npubopa. OgHako AaHHas 3anucb MOXET ObiTb nepemelleHa B
nobon gpyron y3en unm coxpaHeHa.

NS 33KPBLITUS BUOA B PEXUME OHMaliH HEOBXOAMMO CHOBA LUENMKHYTb Ha KHoMke [ Real-TimeScope | |,
p Jit p Jil w yT

nn
3aKpbITb AManoroBsoe OKHO.

KoHdpuaypayus yoaneHHoz20 npubopa

MHCTpyMeHT KoHdurypaumm npubopa nomoraeT MoNb30BaTeNi0 W3MEHATb HacTpowku npubopa,
ynpaBnsaTb HAaCTpOWKaMu 3anuncu, 3anyckatb UM OCTaHaBNMBaTb 3anucu 1 ynpasnaTb NaMaTblo Nnpubopa
Ha paccToaHun. [ns Havana BbiOpaTb «Remote instrument configuration» (KoHdurypmposaHue
yaaneHHoro npubopa) B MmeHto «Tools» (MHcTpymeHTbl) nporpammbl PowerView v3.0. Ha akpaHe gormkHa
nosiBNATLCHA hopMa, NoKaszaHHasA Ha PUCYHKE HUXKE.

MpumeuaHme: leped HayanoMm KOHPUIYpUpPOBaHUS yaaneHHoro npubopa HeoGXoAMMO  YCMELLHO
BbIMOSIHWTL NPOLEAYPY YOANEHHOro NOAKMHYEHMs, onucaHHyto B pasgene 4.3.
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f} Instrument Configuration

File

General recorder

() Waveform recorder
- Transient recorder

Power Master Instrument Configuration Tool

This windows allows you to change instrument configuration settings, manage recording settings, start/stop the
recording, and manage instrument's record/event/alarm memory,

— Connection setup
 Mominal voltage L-N

230 v L7l

— Potential transformer ratio

Voltage ratio : m :1
A= |
Ph. Curr. Clamps : Iﬁ
N. Curr. Clamps : I %
Connection : Id‘.’\c’ d
Synchronization : Im

System frequency (Hz)

50 ~

Event setup | Signaling setup I

swel: [0 = (@5300v)
Dip (%) : |5D 32 (207.00 V)
et (4): 5 =] (11.50V)

- Settings status : Done. 11/7/2013 3:12:01PM

=lolx]

[ Read

i

la Wiite

PucyHok 4.32: ®opma KoHebuaypuposaHusi ydaneHHo20 rnpubopa

[ns nonyvyeHus Tekywmx HacTpoek npubopa HeobxoanMO LEenkHYTb Ha kHonke «Read» (CuuTaTtb) Ans
nonyyeHus Tekylmx HacTpoek npubopa. Mocne nonyvyeHns gaHHbLIX U3 yaaneHHoro npubopa cnegyet
3anonHuTb OpMy [AaHHbIMW, KaK MNOKa3aHO Ha pucyHke Hwke. V3MeHeHHble napameTpbl 6yayT

HanpaBnATbCS 06paTHO K Npubopy LenykoM Ha kHomke «Writey» (3anuch).

[ns  OWCTaHUMOHHOIO yMpaBreHusl perucTpatopamu npuGopa HeobXxoOMMO LWESNKHYTb Ha  yane
«Recorder» (Peructpatop), kak NnokasaHo Ha pucyHke Hwke. [Monb3oBaTenb MoxeT BblbpaTtb noboit u3
perncTpaTopoB npubopa U KOHPUIYpUpoBaTb COMYTCTBYIOLIME NapameTpbl. [ ONMcaHUs KOHKPETHbIX

HacTpoek perucTpatopa criegyet obpaiiartbes

K COOTBETCTByWOLWlEMY pasfesty B HacToAweM

pykoBoacTBe. M3ameHeHHble napameTpbl 6yayT HanpaBnaTbcs 0O6paTHO K NMpubopy LENYKOM Ha KHOMKe

«Write» (3anuce).
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5

Eile

', Power Master Instrument Configuration Tool

| ¥— | This windows allows you to change instrument configuration settings, manage recording settings, start/stop the
“— | recording, and manage instrument's record/fevent/alarm memary.

Interval : |1 min vl
Transient recorder = Wite

¥ Include events

- Measurement setuy — General recorder
: s = [Z] Read

¥ Include alams

Start time
£ Manual
" Timetigger [07rov201303:11:43 =

0 =

] Settings status : Done. 11/7/2013 3:12:01PM

PucyHok 4.33: KoHguaypayusi ydaneHHo20 peaucmpamopa

Mocne wenyka Ha kHomke «Start» (Myck) npubop OyaeT 3anyckaTb BblIOpaHHbIA PErMCTpaTop TakuUM Xe
cambiM 0bpa3om, Kak nornb3oBaTesNb 3anyckan 6bl perncTpaTtop HenocpeacTBEHHO Ha nNpubope. 3eneHbIn
3HAYOK YyKasblBaeT, UYTO PErncTpaTtop akTMBEeH, TOora Kak KpacHbI YyKkasblBaeT, 4YTO perucrparop
OCTaHOBIEH.

Kpome Toro, PowerView v3.0 6ygetr GrnokupoBaTb M3MEHeHME nNapameTpoB B MnpoLecce perncrpauum.
KHonka «Trigger» (Tpurrep) B pernctpatope popMbl HanNpsKEHUA U ToKa UM NepexoaHbIX MpoLeccoB
OypeT 3anyckatb peructpaTop Takmm xe obpasom, kak n kHonka «TRIGGER» (TPUITEP) Ha npubope
npu ee HaxaTun. Pernctpauuss moxeT ObiTb NpekpalleHa Haxatuem kHomku «Stop» (OctaHoB) mnu
OyoeT aBTOMaTU4eCcKkun 3aBeplueHa, Korga OyayT BbIMOSIHEHbI COOTBETCTBYIOLLME YCIOBUS, HAanpumep, no
NCTeYEHUM 3aaHHOro nNepuoga BpeMeHun unu nocne cukcaumm cobbitud. MNMpu HaxaTnm KHonku «Read»
(CuntaTtb) nonb3oBaTenb MOXET NONMYYNTb COCTOSIHME Npubopa B Nto60N MOMEHT.
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£¥ Instrument Configuration

PucyHok 4.34: Mldem peaucmpauyusi
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4.4 Yncno namepeHHbIX NapamMeTPoOB U COOTHOLLUEHUA TUMNa NOAKNIOYEHUs

MapameTpbl, KOTOpblIE N3MepsieT n otobpaxaeT npubop Power Master, rmaBHbiM 0Opa3om, 3aBUCAT OT
TMna cetu, onpeaeneHHoro B MeHio «CONNECTION SETUP» (HACTPOWMKA MOAKMKOYEHWUA) — tun
«CoeavnHeHusi». B npumepe, ecnu nonb3oBaTeNb BoiOMpaeT ogHodasHyto CUCTEMY MOAKMYEHUs, byayT
MPUCYTCTBOBaTb TOJIbKO U3MEPEHUs], OTHOCALWMECs K ogHodasHon cucteme. B Tabnuue, npuBeaeHHoOM
HWXe, Noka3aHa 3aBUCMMOCTb MeXAy napaMeTpaMn N3MEPEHNS U TUMOM CETH.

Tabnuya 4.7: Benu4uHbl, usmepsiemsie rnpubopom

Tun noakar0YeHUst

MeHnro A 3 Bt 4 Bt
L1 |3A3E |L12 |L23 |L31 |Iox |L1 |L2 L3 |3A3E |L12 |L23 |L31 |Ioxa
MUJIL. H. MUJIL. H.
CpennexBaapaTnd (] (] ° ° ° (] ° (] ° ° ° °
€CKoe
KOZ)(l)(l)I/I].Il/IeHT ° ° ° ° ° ° ° ° ° ° ° °
HCKa>KeHUHA
CHHYCOUAAJIBHOCT
M KpPUBO#
KOZ)(l)(l)I/I].Il/IeHT ° ° ° ° ° ° ° ° ° ° ° °
© AMILVIMTYABI
£ | YacroTa . . .
)
%
E_ Fapmonmcn (0+50) o o ° ° ° o ° ° ° ° ° °
=
é I/IHTepFapMOHHKH (] (] . . . (] . (] (] . (] (]
(0+50)
Hecummerpus . .
(I)J'II/IKep ° ° o o ° ° °
Hepeuaqa ° o o o ° ° °
CHUTHaJI0B
CoObITHS ° o o o ° ° °
L1 |3A3E |L1 |L2 |L3 |Hox |L1 |L2 L3 |3A3E |L12 |L23 |L31 |IIoxa
MJIL. H. MJIL. H.
CpennexBaapaTnd (] (] ° ° ° ° ° °
€CKo€e
KOB(])(bI/IIII/IeHT ° ° o o o ° ° °
HCKaXKEeHUA
CHHYCOUAAIBHOCT
g M KPUBOii
=
rapMOHI/IKI/I (0+50) ° ° ° ° ° ° ° °
HNnTeprapmoHukn . . . . . ° . °
(0+50)
Hecummerpust . .
Oﬁ”beJIIIIHeHHaﬂ ° o ° ° ° °
§ 4 OcnoBHas . o . o . .
@ g
E d HeocnoBHas . . o . o .
S Z
Q Iy
= g Oueprust o . o . o .
=
~ | Ko pummeHtor . o . o . o
MOIITHOCTH
g Oﬁ”beJIIIIHeHHaﬂ ° ° ° ° ° °
§ OcHoBHAast ° o ° ° ° °
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HeocHoBHas ° ° ° ° °

3Hepl“](lfl o . o . °

Koa¢punneHnTnl . . . . .
MOIITHOCTH

Takvm xe obpasoM perncTtpmpyemble BeNUUMHbI OTHOCATCA TakkKe K TUny noAknodeHusa. CurHanbl B
meHio «GENERAL RECORDER» (PETMCTPATOP OBLLEIM O HA3BHAYEHWA), kaHanel, BoibpaHHble Ans
3anucu, BelbMpaloTcst B COOTBETCTBUM C TUMOM MOAKMIOYEHUS, B COOTBETCTBUM CO criefyoLlen Tabnuuen.

Tabnuya 4.8: Benu4uHbl, pecucmpupyembie npubopom

Tun noaAKJIIYeHUs

Memnio 1w 3Bt 4 Bt

L1 3A3E (L12 |L23 |L31 |Iloea |L1 L2 L3 3A3E
MJL H. MJIL

Ilon

Cpemnexpanp | 7/ |[F/£ | Tl | FlF | Fl= FiE |FE | FEE | FEH
aTHYECKOe & & E3 & S [£] [£] [+ [&]

Kospduumen | 7/ | 7= | Fl= | FlH | FlE FE EEH EE | EH
T MCKaKeHUs
CHHYCOMIAJIb
HOCTH
KPHBOii

@ il
b [l ] ] [+ 2
e Sl @ e
b [l ] ] 1)) 5 5

Koappuuuen | 7/= | 7= | [Tl | [FlF | Fl= FE EE EE | EE

T aMIUIMTYABI | = £ | ES £ E3 E3 + E3

- [
|
p—

)
=

S Yacrora FIA F= FIA

%rapmonnxn FE |FE |TE |[FE | 5E FF |FE |FE | FF
| (0+50)

Hureprapmo | 7= | [Fl= | [Fl= |[FlH | Fl= FE |FEEH |FEE | EEHE
HHUKH (0:50)

be] [t e [ ]
b [=1]| ] 1]
B [ o] [ 1]

Hecummerpn Fl# FlE
A = =

Diaukep

Ilepenaua | | L | EE | LEE
CHUTHAJIOB = | &

CoObITHS o ° ° ° ° o °

L1 3A3E | L1 L2 L3 IMon (L1 L2 L3 3A3E | L1|L2|L3|Iox
ML H. MJ. |2 |3 |1 |m

Cpennexsanp| = | [Tls | A | = | & | | Ml | )| B

aTH4YecKoe AF | AFH | [EF | JFH | EF L[F | 2FH | [EF

Ko3dpunnen
T MCKKCHHS | 2 ol mEml mE | e FE
cnmycomaan, | | | A A s el | sl Lol
e | E|® || &® | ® | &
KPpHBO

Tox

Tapvomuin | (715 | (T | TIE | A | T A | T |
s S e e e s | = |

Mureprapwo | (715 | (T | Fla | ZiA | T IR | A | FE
mmkn s | = | F | F | = | # | = | &

HecumMmerpn
s

O0beaTnHEHH
as

OcHoBHAas

MoniHocTh

HeocHoBHasn

] e fbe] e k] 3 o 3

[ ][ ] o o o )

(| [ ][ o ot ][

(b= 1] b ] (1 ] [
(1] 1] b ] (1| i ] [
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AKTHBHASA £ E> > £ > £

JHeprus

PeakTuBHaAs £ E3 3 E3 > >

JHeprus

Koxpdpunuen | _ = — = — =

TH‘N) . [l Tl | [Flld | [Tl | Flid il
L]F 2[F | [&lF | [&]F | [&]F S

MOIIHOCTH

YcnoBHble 0603Ha4YeHUs:

[F|- 3anucbiBaeTcst MakcUMaribHOe 3HaYeHne Ans Kax4oro MHTepBana.

*| - PernctpupyeTcsi cpeaHeKkBaapaTUYeckoe Unu cpeaHee apudMeTMHecKoe 3HauyeHue Ons KaKaoro
WHTepBarna (3a getansMmu obpawaTbes K pasgeny 5.1.13).

l+| - BanucbiBaeTCS MUHUMANbHOE 3HAYEHUE AJ1St KKA0ro UHTEpBana.

. - PeructpupyeTcs cpeaHekBagpaTUyeckoe Mnm cpegHee apudmetudeckoe 3HadeHne (AvgON) ans
Ka)xgoro nHTepBana (3a getansamu obpaluartbes K pasgeny 5.1.13).

5 Teopus n BHyTpeHHee PYHKLUMOHUPOBaHUe

[aHHbI pa3gen coOepXXUT OCHOBHYIO TEOPUI0 (OYHKUUIA M3MEpPEeHMst YU TEXHUYECKYH WHopMauuio o
BHYTPEHHEM yHKUMOHMpPOBaHMKM npubopa Power Master, Bkrtovasi onncaHnsi METOAOB U3MEPEHUSI U
MPVHLWIMOB perucTpauuu.

5.1 MeToAabl U3MepeHus

5.1.1 O6GBbeaMHeHUe 3MepeHuin No UHTepBasnamM BpeMeHun

Coomeemcmeue cmaHdapmam: MOK 61000-4-30, knacc A (Pasden 4.4)

OCHOBHOW NHTEpBan BpeMEHN U3MepeHns ans:

®  HanpsKeHus;
TOKa;
MOLLHOCTH;
rapMOHUK;
WNHTEPrapMOHUK;
CWrHaroB, nepegaBaemblX MO MEKTPUYECKUM CETSM;
HeCMMMETPUU
COOTBETCTBYET MHTepBany Bpemenn 10(ons ceten 50 Mu)/12 (ansa ceten 60 'y) nepuonos. NamepeHue
10/12 nepvMogoB 3aHOBO CUMHXPOHM3UPYETCS Ha KaXOOW MeTke MWHTepBana B COOTBETCTBMM CO
ctaHgaptom M3K 61000-4-30, knacc A. MeToaobl WM3MepeEHMI OCHOBbLIBAOTCA Ha UMpoBOM
ONCKPEeTM3aLMM BbIXOAHbIX CUrHamNoB, CUHXPOHU3MPOBAHHBLIX MO OCHOBHOWM 4acTtoTe. Kaxabii Bxopn (4
HanpskeHus n 4 Toka) ogHOBpeMeHHO anckpeTtuampyetces 1024 pas B 10 yuknax.

5.1.2 W3mepeHue HanpsxkeHUs (amnnutyaa Hanps>keHUA NUTaHUA)
Coomeemcmeue cmaHdapmam: MOK 61000-4-30, knacc A (Pasden 5.2)
Bce wu3aMmepeHus npeacTaBnalT cpefHekBagpatuyeckue 3HadeHus 1024 3amepoB  aMnnuTydbl

HanpsbkeHus B TeveHue uHTepBana BpemeHun B 10/12 nepuopoB. Kaxablie 10 uMHTEpBanoB SBMASOTCS
CMEXHBIMW U HE NepekpbIBaloTCs cMexHbIMU 10 nHTepBanamu.
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L1
A NA A
L2 5'\7 P
o A N S
L3 i | N v 4
S oA
N \ A 4
—A
=\

PucyHok 5.1: @a3Hoe unu mexdyghasHoe (fIUHelHoe) HarpskeHue

3HaveHus Hanps>XXeHna naMeparTcAa B COOTBETCTBMN CO CrnefyolnmMm ypaBHEHUEM!:
1024

Je = 1024 1024 2% @
dasHoe HanpshkeHue: [V], p: 1,2,3,N
0= s
(U, —Ug;
i 2
JInHenHoe HanpsixeHwue: 1024 52 [V],
pg:12,23,31
U
CFUp — UPPk (3)
KoadhdpuumneHT amnnntyabl pasHoro HanpsKeHns: P ,p:1,2,3,N
U
CFUpg - Upgpk 4
KoathpmumneHT amnnutyabl MIMHENHOTO HaNPSKEHWS: LT pg:
12,23,31

I'Ip|/|60p BHYTpU nmeet 3 AnanasoHa n3MepeHna, KoTopble aBTOMaTU4YECKU BbI6MpaPOTCF| MO OTHOLUEHUIO K
HOMWHAlNbHOMY HanpsA>XXeHuHo.

5.1.3 W3mepeHue Toka (amnnuTyaa Toka NUTaHUA)

Coomeemcmeue cmaHOapmam: Knacc A (Pasden A.6.3)

Bce usmepeHuns Toka npeactaBnalT cpeaHekBagpaTmyeckne 3HadeHms 1024 samepoB aMnnuTyabl Toka
B TeuyeHue uHTepBana BpemeHu B 10/12 nepuopoB. Bce uHTepBanel B 10/12 nepuonoB ABNSOTCS
CMEXHbBIMU 1 HE NepeKpbIBaOLLUMUCS.

3HayeHus1 Toka N3MepPSIOTCS B COOTBETCTBUU CO CreayLLUM YpaBHEHNEM:

1024

P 10242 Pj (5)
®asHbIN TOK: [A], p: 1,2,3,N

Ip
I — max
Per Ip _ (6)

KoadhdpuumneHT amnnntyasl oasHoro Toka: . p:
1,2,3,N

Mpnbop nmeeT ABa BHYTpeHHUX Anana3oHa Toka: 10- n 100-npoLeHTHbIN Anana3oH HOMUHANbHOMO Toka
aatyuka. Kpome Toro, moaenu TOKOBbIX knewlen Smart npegnaratoT HECKOMNbKO AMana3oHOB U3MepPEHUI
1 aBTOMaTU4eCcKoro obHapyXeHus.
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5.1.4 WN3mepeHUe 4acTOTbI

Coomeemcmeue cmaHdapmam: MOK 61000-4-30, knacc A (Pasden 5.1)

B npouecce 3AMNNCU c uHTepBanioMm BpemeHn o0beauHeHnss 210 cekyHO noKasaHue 4acToTbl
cHumaeTcs 4vepe3 kaxgble 10 c. lMockonbKy 4YacTtoTa CeTU 3NEKTPOCHabXeHWss MoXeT He OblTb B
TOYHOCTM paBHon 50 'y, yncno nepuopoB B TevyeHne 10-CeKyHAHOrO MHTepBana TanMepa MOXET He
ObITb UenbiM. BbIxog OCHOBHOW 4acToTbl MpeAcTaBnsieT COOOM OTHOLWIEHME uYucna LEeNoYMCIEHHbIX
nepuoaoB, COCYMTaHHbIX B TeyeHue 10-ceKyHOHOro MHTepBana TavmMepa, pa3gefieHHoe Ha COBOKYIMHYIO
NPOOOSPKUTENBHOCTL  LENbIX MNepuogoB. [apMOHMKM U WHTEPrapMOHUKM OcnabnsaiTcd uudpoBbIM
UnNbLTPOM AN CBEAEHUS K MUHUMYMY 3(pPEKTOB MHOrOKPaTHOroO nepeceyveHuns Hyns.

MHTepBanbl BpemMeHn naMepeHus He nepekpbiBatoTcs. OTaenbHble LUKNbl, KOTopble nepekpbiBaoT 10-
CeKkyHOHbIN Tanmep, oTopackiBatoTcs. Kaxabii 10-cekyHOHbIN MHTepBan HavynHaeTcs Ha abcontoTHoM 10-
CEeKyHOHOM TarMepe C HeonpeaeneHHOCTbIo, ykadaHHoW B pa3gene 6.2.19.

Onsa 3ANMNCU ¢ nHTepeanom BpeMeHn odbeanHerus: <10 ¢ U N3MepeHnst B peXMME OHNalH nokasaHue
yacToTbl nony4yaetcs u3 vactotel 10/12 nepuogoB. Yactota npeacrtaensiet cobon oTHoweHune 10
nepuoaoB, pasfeneHHbIX Ha MPOAOIMKUTENBHOCTb LIENbIX NEPUOAOB.

ViamepeHvie Ge3onacHoCTy BLIMONHAETCS Ha BbIOpaHHOM kaHane «Synchronization» (CuHxpoHusauws), B
meHio « CONNECTION SETUP» (HACTPOWKA MOOKNKOYEHUA).

5.1.5 W3mepeHue mowHocTu (cooTrBeTcTBUe ctaHaapty: IEEE 1459-2010)

Mpnbop NOMHOCTLI0O COOTBETCTBYET TpeboBaHMAM, yCTaHOBIEHHbIM B cTaHaapTe |IEEE 1459. Crapbie
onpeaenieHns ans akTMBHOW, peakTUBHOM N OMKCUPYEMOM MOLLLHOCTU AEUCTBYIOT OO TeX Nnop, NoKa TOK U
POpPMbI  HaMpsPKEHVUST U TOKa HanpPsHKEHWs OCTaloTCH MOYTU CUMHycouanbHbIMU. OTO CTaHOBMUTCSH
HenpMMEHMMbIM CErofHsi, Korga Mbl UMEEM 3NIEKTPOHHOE curnoBoe obopyaoBaHue, Takoe, Kak MpuUBOAbI C
perynMpyeMon 4acToTOW BpalleHus, ynpasnsgemMble BoiNpsaMuTeny, npeobpa3oBaTeny NepeEMEHHOr0 Toka
MOCTOSIHHOM 4acToTbl B TOK pPErynvpyemMoll 4acToTbl, fammnbl C 9SMEKTPOHHbIMKM GannacTHbIMM
yCTPOMUCTBaMMW, [AyroBble W  WHOYKUMOHHbIE Neynm UK Onokum  nepcoHanbHbIX  KOMMbITEPOB,
npeactasnswowme cobon 6Gonblune HenuHerHble Harpy3ku. HoBasi Teopusi MOLHOCTU pasgensier
MOLLIHOCTb Ha OCHOBHYIO 1 HEOCHOBHYIO COCTaBMSIOLLNE, KaK NMOKA3aHO Ha PUCYHKE HUXe.

Sfund > Pfund
~_ (ocHOBHan aKTMBHas
duripyeman oCHOBHasA
( Py MOLLHOCTb)
s MOLLHOCTb)
(dmKcmpyeman
A
MOLLHOCTb) Qfund
(ocHOBHanA peakTuBHanA
MOLLHOCTb)
Sn
(HeocHoBHan duKcupyemas -~
MOLLHOCTb) T~ Di
TMGLu,goCTb MUCKaXKeHWA TOKa)
—
Dv

(MOLHOCTbUCKaXKeHU HanpaXeHuaA)

SH _ (aKTMBHaA MOLLIHOCTb FaPMOHMK )
(puKkcpyemas mowHoCTe ——
T
rapMOHMK
p ) D

(MOLHOCTb UCKaXKeHWA CUHYCOMAANbHOCTH)

PucyHok 5.2: OpeaHusayusi usmepeHuUsi MouwHocmu ¢hbasbi coenacHo cmaHOapmy IEEE 1459 (¢pasa)

B Ttabnuue, I'IpMBeD,eHHOIZ HWXe, coaepXntca cBogHasaA I/IH(bOpMaLI,Mﬂ no Bcem naMepeHnAM MOLLUHOCTU.
O6begnHeHHas MOLLHOCTb npencraesndaeT TEOPUD «CTaporo nSMepeHmna MOLLHOCTUY .
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Tabnuya 5.1: CeodHasi uHhopMayus u epynnuposka eeiu4duH MowHocmu 8 ¢ghasax

BenunuuHa O6beguHeHasa | OcHOBHasA HeocHoBHas
MOLLHOCTb MOLLHOCTb MOLLHOCTb

dukcnpyemasa mowHocThb (BA) S Stund Sy Sh

AKTUBHasA MowHOCTL (BT) P Prund Py

HeakTuBHas/peakTuBHas N Qtund D,, Dy, Dy

MowHocTb (BAp)

KoadhcbnumeHT wucnonbsoBaHus | PFingcap DPFingrcap —

NINHUN

FapmMmoHun4yeckoe 3arpsi3HeHue | — - Sn/Stund

(%)

|/13MepeHI/Ie MOLLHOCTWN Angd Tpexd)a3HbIX CUCTeM Crierka oTiim4aeTcd, Kak Noka3aHO Ha PUCYHKE HUXe.
,,,S+fund > P+fund

Sefund _ —

(, M ~ (Mpaman nocnegosatensHocTs  (MPAMas nocneaosaTenbHOCTL
49¢‘ €KTUBHAA OCHOBHAA OCHOBHOI GUKCMPYeMOii ™~ OCHOBHOW aKTUBHOI MOLLLHOCTH)

Se bUKCMpyeMasa MOLHOCTb)
MOLLHOCTH
(adderTnBH ~} su.|, ) \

+
duKcnpyemas u Q fund
MOLLHOCTb) (HecummeTpuyHan duKeupyemas  (npamas nocneAoBaTeNbHOCTL
OCHOBHas MOLLHOCTb) OCHOBHOW peaKkTUBHOM
MOLLHOCTH)
en
(spdekTBHAA HeocHOBHanA S
GUKCMpyemas MOLLHOCTb) o > De
T~
Py (sddeKTBHAA MOLLHOCTL UCKaXeHWIt TOKa)
T~
~ A Dev
(3dderTMBHAA MOLLHOCTb MCKaXKEHWUN
anpsAXKeHus) N P
Sen — (addekTMBHAA aKTMBHAA MOLLHOCTb
T rapMOHMUK )
(spdekTnBHAA MOWHOCTL Du
v 7';“'—~\‘ o
MCKaXKEHWI CUHYCOMAANbHOCTH) (3 dpeKTUBHAA MOLLIHOCTb MCKaXKeHUIA
CUHYCOMAANBHOCTH)

PucyHok 5.3: OpeaHu3sayusi usmepeHusi MouwHocmu ¢hasbi coenacHo cmarHdapmy IEEE 1459 (nonHas
MOUWHOCMb)

Tabnuya 5.2: CeodHasi uHhopMayusi U epyrnnuposKa eesiuduH MosIHoU MouwHoCcmu

BenuuuHa O6beguHeHasa | OcHoBHas HeocHoBHasn
MOLLUHOCTb MOLLHOCTb MOLLUHOCTb

Pukcupyemasi MOLLHOCTb Se Seqnas ST, Su Sen, Sey

(BA)

AKTMBHasA MowwHoCTL (BT) P P ot Py

HeakTtuBHas/peakTuBHas N Q' ot De,, Dey, Dey

MowHocTb (BAp)

K03¢¢M UMEeHT F)Find/cap DPF+tot ind/cap -

MCNONb30BaHUA NIMHUN

FapMoHunYyeckoe NckaxeHue - - Sen/Stund

(%)

UsmepeHust 06 beduHeHHOoU MouwHocmu ¢has
Coomeemcmeue cmaHdapmy: |EEE STD 1459-2010

Bce wuamepeHuss oObeguHEHHOW (OCHOBHOW W HEOCHOBHOM) aKTUBHOW MOLLHOCTM NpeacTaBnsoT
cpegHekBagpaTudeckue 3HadyeHus m3 1024 3amepoB MrHOBEHHOW MOLLHOCTM B TeveHWe WHTepBana
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BpemeHn B 10/12 nepuopoB. Bce wuHTepBanbl B 10/12 nepuodoB SBMASOTCA CMEXHbIMA U He
nepeKpbIBaOLLMMUICS.

O6be,qv|HeHHa;| aKTMBHasi MOLLHOCTb hasbl:

P pp U Pj *1 P
1024 i 1024 = ) W1, p: 1.2,3

O6beanHeHHasn uKkcMpyemas U HeakTMBHasi MOLLHOCTb, U KO3(h(ULMEHT MOLLHOCTM PacCYUTLIBaOTCS B
COOTBETCTBUM CO CreAyLLMMIN YPaBHEHUSIMU:

Ob6benmHeHHast pukcupyemas MOLHOCTb 0asbl:
S =U_=x*I (8)
P PP [BA],p: 1,2,3

O6beagnHeHHasn HeakTUBHAsA MOLHOCTb dhasbl:

| 9
N, = Slgn(Qp)'m [BAp], p: 1,2,3 :

PR =5~ (10)
KoadhpuumneHT moLHOCTN dhasbl: P,p:1,23

UsmepeHue nosiHoli 06 eduHeHHOU Mow,Hocmu

Coomeemcmeue cmaHdapmy: |EEE STD 1459-2010

MonHas o6begnHeHHas (OCHOBHaFl n HeOCHOBHaFl) aKTBHaA, HeakKTnBHaA un d)I/IKCMpyeMaFl MOLLHOCTb U
NOJIHbIN KOGd)d)I/ILI,I/IeHT MOLLHOCTU pacCcCHUTbIBAKOTCA B COOTBETCTBUM CO CrieyloWwnmM ypaBHEHNEM!

MonHas aKTMBHasi MOLLHOCTb: Pot = P1+ P2+ P3 [BT], (11)
MonHas HeaKTMBHAs MOLLHOCTb: Nit = N1+ N2+ N3 gap), (12)
MonHas dukcnpyemas MOLLHOCTb (3ddeKTMBHASA):
Sewt =3-Ue- le [BA], (13)
P
PFeot = — (14)
MonHbIN KO3 PUUNEHT MOLLHOCTU (3PPEKTUBHBIN): Seot

B paHHonm dopmyne BenuuumHbel Ue u | paccumTbiBalOTCA pasnuyHbiM obpas3oMm Ans TpexdasHbiX
YeTbipexnpoBoaHbix (4W) n TpexdasHblx TpexnpoBogHbix (3W) cucrtem.
OdbdekTnBHOE HanpsikeHne Ue n Tok le B cuctemax 4W:

e = |%H2+P+|2U 3-(UZ+UZ+U2)+UZ+UZ +U2
3 18 (15)

OddekTnBHoe HanpsbkeHue Ug 1 ToK | B cuctemax 3W:
1212412, Jué+u  +U2
3 9

le = (16)

U3mepeHuUsi 0OCHOBHOU MowHOCMU ¢ha3bl

Coomeemcmeue cmaHdapmy: |IEEE STD 1459-2010
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Bce namepeHnsa oCHOBHOM MOLLHOCTU PacCyYMTbIBAOTCH U3 OCHOBHbIX HanNpsiKeHUn U TOKOB, MOSTYYEeHHbIX

N3 rapMOHMYECKOro aHanmaa (3a getansimm obpawaTtbes k pasgeny 5.1.7).

AKTMBHasi OCHOBHas MOLLHOCTb (*)aSbIZ

Piunae = U tunce * | funce COS@y ., W], p: 1,23

(DI/IKCI/IpyeMaﬂ N peaktmBHaad MOLLHOCTb, U KOSCb(*)I/ILl,I/IeHT OCHOBHOW MOLLHOCTH paccynTbiBalOTCA B

COOTBETCTBUM CO crieyrLnMn ypaBHEHNAMU!

(DI/IKCI/IpyeMaFl OCHOBHasA MOLLHOCTb (*)aSbIZ

S fundP — U fundP I fundP

[BA], p: 1,2,3

PeakTnBHasa ocCHOBHasi MOLLHOCTb (pasbl:

qundP =U fundP * I fundP -sin (/)Up—lp [BAp], p: 1,2,3 (19)
KoadhumumneHT moLHoCTU cagura ¢as:
P
_ __p 20
DPF, =cosp, = > (20)

P,p:1,2,3

UsmepeHus (nosiHol) OCHOBHOU MOWHOCMU rpsIMoU
nocnedosamesnibHOCMU

Coomeemcmeue cmaHdapmy: |IEEE STD 1459-2010

B cootsetcTBuM ¢ IEEE STD 1459, usmepeHue mowHocTv npsamon nocneposatensHoctn (PF, Q°, SY)
CUMTAETCA OYeHb BaXHbIM AN  ONpPeAeneHUss WCTUHHOW  MOLLHOCTH.

COOTBETCTBUM CO crieay LM ypaBHEHNEM!

AKTMBHas MOLLHOCTb MPSIMON MocnefoBaTenbHOCTH:

(21)
Py =3-U"-1"cose” B1],
PeaktnBras MOLLHOCTb npsiMon
nocneaoBaTenbHOCTH: 22)
F _201t.1tei +
Qe =3-U"-I"sing (BAD],
dukcrpyemasi MOLLHOCTb npsiMom
nocnenoBaTenbHOCTH: 23)
t_Q11t. 1"
Sw=3U" 1" g0
KoadhpuumneHT MOLLIHOCTH npsiMon
nocnenoBaTenbHOCTH:
N
tot (24)
DPtht =—

tot

U U, Wi o ' 3 " . o6
, U, M @' Mony4alTcs M3 pacyeTa HecMMMeTpuu. 3a AeTanbHoM MHdopmauuen obpallatbes K

pasgeny 5.1.10.

UN3mepeHusi HeOCHOBHOU MouwHOCcmMu ¢ha3sbi

Coomeemcmeue cmaHdapmy: |IEEE STD 1459-2010

(17)

OHn paccuuTbiBalOTCA B

pte——>p*
P 90° Q);
+ o)
S
ool \%
-DPFcap +DPFind ©
1807 0°
-DPFind @
n (g
Q' 11| 2

270°

M3mepeHns HEOCHOBHOW MOLLHOCTW BbIMOSHAKTCA B COOTBETCTBMM CO CReayloWnMm ypaBHEHUAMMU:

duKkcrpyemMasi HEOCHOBHasi MOLHOCTb hasbl:

(25)

127



MI 2892 Power Master ColdepixaHue

Syp =+ DE + D +S2,

[BA], p: 1,2,3
MOLLHOCTb UCKaXXeHWIN ha3HOro Toka
Dip = St - THDy, [BA], p: 1,2,3 29
MoLLHOCTb McKaxeHUIA (hasHOro HanpPsHKEHUS:
Dy, =S qunee - THD, (BAD]. p: 1.2,3 (27)
durkcupyemMasi MOLHOCTb FrapMOHUK ha3bl
Sp = Snap THDy, THDY, o0 g (28)

AKTMBHast MOLLHOCTb rapMOHUK (*)a3b|:

_ 29
I:)Hp - Pp - PfundP [\N], p: 1,2,3 ( )

MOLLHOCTb UCKaXXeHNA CUHYCOMAanbHOCTU dhasbl

D — 2 _P2 (30)
Hp Stp ~ Py [BAp], p: 1,2,3

lNostHasi HEOCHOBHasi MOUWHOCMb U3MepPEeHUs

Coomeemcmeue cmaHdapmy: |EEE STD 1459-2010

BennynMHbl MNONMHOM HEOCHOBHOW MOLLHOCTM paccynTbiBalOTCA B COOTBETCTBMM CO CchneayrwnumMum
ypaBHEHUAMMU!

MonHasa acpbdekTnBHAA bUKCMpyeMasi HEOCHOBHAsi MOLLHOCTb:
2 2 2
SeN,,, = \/ Del,, + Dev,, + SeH_,

(31)
[BA]

MonHas acpdekTMBHAA MOLLHOCTb UCKaXKeHMI dda3HOoro Toka:
Del,, =3-Ue, ., - leH
tot fund [BAp]

20e (32)
2 2
leH = ,/le* — le3,

MonHasa acpbekTMBHAA MOLLHOCTb UCKaXKEHWI HanpsKeHns:
Dev,, =3-Ue, - le
tot H fund [BAp]
20e (33)

UeH =,/Ue” —Ue?,

MonHasa acbdekTnBHAA buKCcMpyeMasi MOLLHOCTb:

SeH =Ue, ey gy (34)
MonHasa acppekTMBHAA MOLLHOCTb FAPMOHMUK:

PH,; = PH,+PH, + PH, [B1]
eoe: (35)

PHl = Pl_ Pfundl PHZ = I:)2 - Pfundz PHS = P3 - PfundS

MonHasa adpdekTMBHAA MOLLHOCTb UCKaXKEHWIA
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FapMoHUYecKoe 3arpsisHeHme

Hp = >®Na g0
Sefundtot [%] (37)

a0e
Sefundtot = 3 -Uefund - |€fund

HecummeTpusa Harpysku

LU = Yt (38)

5.1.6 JHeprusa
Coomeemcmeue cmaHdapmy: MOK 62053-22, knacc 0.5S, MOK 62053-23, knacc 2

M3mepeHne aHeprum noapasgensetca Ha paesa pasgena: AKTUMBHASA aHeprus, ocHoBaHHas Ha
namepeHnn aktTmeHom MmowiHoctn, 1 PEAKTUBHAA aHepruda, ocHoBaHHasi Ha M3MEPEHUN pPeakTUBHOW
OCHOBHOWM MowWHOCTU. Kaxgas M3 HMX MMeeT No [ABa CYeTdyMka 3Heprum Ans notpebnaemon wu
BblpabaTbiBaeMOW SHEPTUW.

PacuyeTbl nokasaHbl HUXE:

AkTnBHas Heprma:

Ep; = 2B ()T ()

MoTpebnsemas: [kBT-d], p: 1,2,3, tot (39)

Ep, = > P, ()T ()
BbipabatbiBaemasi: i=1 [kBT-4], p: 1,2,3, tot

PeakTusHasa aHeprus:

Ed; =3 Qins (D) + 3 Qg T (D)

MoTpebnsemas: [kBA®], p: 1,2,3, tot

Ed, = 3 Quern T+ 3 Qps (OT (D)

(40)

BblpabatbiBaemas:
tot

[kBAd], p: 1,2,3,
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AKTUBHasA dHepruA OCHOBHaﬂ peakTuBHasa aHeprusa
90° 90°
Q, QO
% &
% %
k: %,
Ep- | Ep+ ° Eq+ | Eq+ °
180 0° 180 o°
Ep- Ep+ & Eqg- Eqg- &
g o8
3 &
(@) (@)
270° 270°

PucyHok 5.4: CoomHoweHus Mexdy cyemyukamu sHepauu u keadpaHmamu

Mpnbop nmeeT 3 Habopa pasnNYHbIX CHETYUKOB:
1. CuyeTurKkM NOMHON 3HEPruun npegHasHavYeHbl Ans U3MEPEHUS SHEPTUM Ha NPOTSXKEHUN BCe
peructpaumun. Korga peructpatop 3anyckaeTcsl, OH CYMMWUPYET 3HEpPrMi [0 pearnbHOro
COCTOSIHMS CHETHYMKOB.

2. CyeTunk nocrnegHero nepuvoa WHTErpUPOBaHMS n3MepsieT 3Heprvio B npouecce
peructpaumMm 3a nocnegHun WHTepBan. OTa BenU4YMHA PacCUMTLIBAETCS B KOHUE KaXKgoro
WHTepBana.

3. CyeTuuk TekyLlero nepuoga UHTerpaumm N3MepsieT SHepruo B MpoLecce perncrpauun B

Te4yeHne TeKyLllero nHtepeana BpeMeHN.

MocneaHnin HTepBan
WAV \TeKyLLMA MHTEpPBaAn

l

MHTepBan perucTpauunm

1 2 3 ¢ im-1{ m
¢ >
HMUJ,%
pernctpauumn [101HaA sHeprua Bpems

PucyHok 5.5: Cuemyuku saHepauu npubopa

5.1.7 TapMOHUKU U UHTEPrapMOHUKU

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc (Pasden 5.7)
MOK 61000-4-7, knacc |

BeicTpoe npeobpasosaHne Pypbe (BrNP), ucnonbsyerca onA npeacTabBrieHUs BXOOHOMO U3MepsemMoro
CUrHana B BMAE CYyMMbl CUHycOMAarnbHbIX KOMMNOHEHT. [pvBegeHHOEe HWxe ypaBHEeHue OnuckbiBaeT
COOTHOLUEHNe Mexay BXOOHbIM CUrHarnoM 1 ero YacToTHbIM NPeAcTaBreHneM.
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["apMOHUKN N KOIDPULNEHT UCKAXKEHNS
CMHycomnaarnbHOCTH KpVIBOVI Hal'lpﬂ)KeHl/Iﬂ
é \ / \ FFT
rrrrrrr » ——>
123456 50 n
10 nepuogos
["apMOHUKN N KOS PULMEHT NCKaAXKEHNA
CnMHycomnaasbHOCTH KpVIBOI;I TAOKa
| A lhn
FFT
rrrrrrr —> » —+—>
123456 50 n
10 nepuoaos
PucyHok 5.6: MapMOHUKU mMoKa U HarnpsiKeHUs
512 ] k
u(t) =c, + Y ¢ sin| —- 27 fit+ ¢, (41)
k1 10
f,— YacToTa OCHOBHOW rapMoOHUKM curHana (B npumepe: 50 M)
Co—  MOCTOsIHHAsA cocTaBnsowas
k — NopsiKOBbIA HOMep (MOpPSOOK CReKTpanbHOW MWHWMM), OTHOCSLMACA K YacTOTHOW OCHOBE
1
fc1 -5
TN
Tn—  WupuHa (UNU NPOOOIMKUTENbHOCTL) OKHa BpemeHu (Ty = N*T;; T; =1/f;)). OkHO BpemeHu

npeacrtaBnseTr cobon BPEMEHHOW WHTepBan BPEMEHHOW (PYHKLMMK,
BbINONHSAETCs NnpeobpasoBaHme Pypbe.

k

ka = TA f1
y y 10
Cy — amMnnuTyga CocTaBnsoLWen ¢ YacToToN
Ok — drasa cocTaBnsLEN C
Uck— CpeaHeKkBaapaTUyeckoe 3HayeHue HanpsKeHUst COCTaBMSoLLEN C
lck—  CcpepHeKkBagpaTuyecKkoe 3HavyeHue ToKa COCTaBNSoLWEN Cy

B TEYEHME KOTOpOW

dasHoe HanpshkeHVe W TFapMOHMKM TOKa pPaCCUUTHLIBAOTCS Kak CpedHEeKBaApaTUYecKoW 3HayeHue
rapMOHMYeckoi moArpynnbl (Sg): KBagpaTHbIA KOPEeHb M3 CyMMbl KBaApaTOB CpeaHEeKBaApaTU4ecKoro
3HaYeHMs] rapMOHMYECKOM COCTaBNAOWEN W OBYX CrneKTpanbHbIX COCTaBNALWWMX, HernocpeacTBEHHO

npunerarvowmx K Hen.

ZUC (10-n)+k

N-A rapMoOHMKa Hanps>KeHUs: k=-1 p:1,2,3

1’ Z Ic ,(10-n+k)
N-4 rapMoHuKa Toka: k=-1 p:1,2,3

(42)

(43)

KOS(*)d)I/ILl,I/IeHT NCKaXXeHna cuHycomnaarnbHOCTU KpI/IBOIZ Hanps>XXeHna wnn ToKa pacCHYUTbIBAETCA Kak
OTHOLWleHne cpeaHekBagpaTU4eCKoro 3Ha4eHuA rapmMoHMYeCKMxX noarpynn K cpeaHekBaapaTtudeCcKomy

3Ha4YeHUo noarpynmnol, CBsI3aHHOW C OCHOBHOW FapMOHMKOﬁZ
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KoahpnumneHT nckaxxeHnsa cMHyconaanbHOCTU KPUBOW HaNpPsXKeHUs::
2
40
Z Uphn (44)
n=2 U phl

, p:1,2,3

KoaduLMEHT NCKaXXeHUS CUHYCOMAANbHOCTM KPUBOM TOKa:

40 2

Z | phn (45)
n=2 I phl

, p:1,2,3

CnekTpanbHas cCoCcTaBnawLWas Mexay AByMS rapMOHMYECKMMI NoarpynnamMn UCNonb3yeTcst AN OLEHKN
WHTeprapMoHuk. lloarpynna MHTEprapMOHMK HaMpsKeHUMs U TOKa N-ro nopsiaka paccyuTbiBaeTca C
NCNonNb30BaHWEM NpUHLMNA KBaApaTHOro KOpHSA 13 cyMmbl kBagpaTtoB (RSS):

8
H 2
U plhn = ZUC,(IOn)Jrk (46)
N-A UHTEPrapMoHUKa Hanps>KeHns: k=2 p: 1,2,3
S 2
Iplhn = Z IC,(lO-n+k) (47)
N- UHTEPrapMoHUKa TOKa: k=2 p:1,2,3
Uc,k
Uh1 Uih1 Uh2 Uih2 Uhs Uih3 Uha
—_ e e A e e —
-
50 100 150 200 YacToTa

PucyHok 5.7: innrocmpauusi nodepynrbl 2apMOHUK/UHMepP2apMOHUK 07151 Yacmomal numanusi 50 'y

5.1.8 CwrHanbl ynpaBneHus

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pasden 5.10)

HanpsikeHne curHanoB paccumtbiBaetca Ha cnektpe BIN1d uHTepsana B 10/12 nepuonos. 3HauyeHus
HanpskeHne CUrHanoB ynpaBreHus N3MepsieTcsl Kak:
e CcpegHekBagpaTU4ecKoe 3HayYeHue eaMHUYHOro JfeMeHTa paspelleHus no 4actoTe, ecnu
YyacToTa nepefayn CUrHanoB paBHa CNeKTparnbHOW YacToTe yKa3aHHOro anemMeHTa, unu
e KBaApaTHbIA KOPEHb U3 CYMMbl KBAOpaTOB YeTbIpEX COCEACTBYHOLLMX NIEMEHTOB paspeLLeHns no
yacTtoTe, ecnu 4YactoTta nepejayym CUrHamoB OTNIMYAETCA OT 4YacTOThbl YKa3aHHOIO 3NeMeHTa
CUCTEMbI 3NIEKTPUYECKOrO NUTaHUS (Hanpumep, CWUrHam KOHTPONs nynbCauvi C BENUYUHON
yacTtoTbl B 218,1 'y B cucteme anekTpuyeckoro nutaHmsi ¢ yactotonm B 50 'y nsmepsetcs Ha
OCHOBaHUWM CpeaHeKBagpaTUYECKUX 3HAYEeHUN anemMeHToB paspelleHusa B 210, 215, 220 n 225
).
3HayeHne curHanos, nepefaBaeMblX MO CETU, pacCUMTaHHOe AN Kaxaoro uHTepsana B 10 nepuonos,
MCNONb3yTCA B Mnpouedypax aBapumHOW curHanusaumm un peructpauumn. OgHako Ans perucrpaumu
EN50160 pesynbTaTthl AOMNOMHUTENbHO OOBLEAMHAITCA Ha WHTepBanax B 3 C. OTU BeNUYUHbI
NCMNOMNb3ylTCS ANS CONOCTaBMneHns ¢ npegenavu, onpeaeneHHbiMy B CTaHaapTe.
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5.1.9 ®dnukep

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pasden 5.3)
M3K 61000-4-15, knacc F3

dnukep npeacTaBnAeT coboi BU3yanbHOE OLUYLEHUe, Bbl3BaHHOE HEYCTOMUMBOCTbIO OCBELLEHUS.
YpoBeHb OLUYLIEHNA 3aBUCUT OT YacToTbl M aMnnuTydbl W3MEHEHUs OCBEeLUEHMsl, a Takke OoT
Habnogatensa. MaMeHeHMe CBETOBOro MOTOKA MOXET COMOCTaBMNATbCA C orvbarolleit HanpskeHus Ha
PUCYHKE HIKE.

HanpspkeHue (B)
400

o P TTTTTITE
200 i
100 1
oH |
100 H l
200 H
:_ﬂL__V,.LHL_J_LJ_“_U_LM,_U“_M,_LL,_LM__J»H
4005 0.1 02 03 04 05 06 07 0.8 0.9 1
Bpewms (c)

PucyHok 5.8: KonebaHus Harnpsi»keHuUst

drninkep namepsieTca B COOTBETCTBUM co cTaHaapToM M3K 61000-4-15. CtaHgapT onpegenseT yHKLNIO
npeobpa3oBaHusi, OCHOBaHHYIO Ha oTknuke uenu namna 230 B/60 Bt n 120 B/60 BT — rma3 — mo3r. 3ta
dyHKUUA SBRSETCA OCHOBOW ANd peanu3aumu drivkepmeTpa 1 npefcTaBrieHa Ha pUCYHKe HUXe.

Psioimin  — OLIEHKa KpaTKOCPOYHOro nukepa, OCHOBaHHas Ha 1-mMuvHyTHOM WHTepBane. OHa
p

paccuntbiBaeTca Takum obpasom, 4Tobbl fgaBaTb ObICTPbIA NPOCMOTP 10-MWHYTHOrO KPaTKOCPOYHOIrO
dnvkepa.

Psip — 10 MUHYT, KpaTKOCPOUHbIA (ONIMKEp paccynTbiBaeTcsl B COOTBETCTBUU co cTaHgapTtom M3K 61000-
4-15

Pnp — 2 Yaca, onnTenbHbIn d)J'II/IKep paccynTbiBaeTCAa B COOTBETCTBMM CO CriegyroLlnM ypaBHEHNEM!

(48)

p:1,2,3

5.1.10 HecnmmeTpusa Hanps>keHUN N TOKOB
Coomeemcmeue cmaHOapmy: MOK 61000-4-30, knacc A (pasden 5.7.1)

HecummeTpuss HanpspkeHUM nUTaHWst OLlEHMBAETCA C  MCMOMb30BaHMEM METOAOB CUMMETPUYHBIX
cocTaBnalwWwmMX. B [gonornHeHne K cocTaBnAwolei npsMmoi  nocnegosatensHoctn  UY, npu
HecbanaHCcMpoBaHHbIX YCNOBUSX CYLLECTBYET Takke cocTaBnstollas obpaTHon nocneposaTtensHocTn U
N cocTaBnswoLlas Hynesow nocregosatensHocTn Ug. 3TU BENUUMHBI pacCcUMTbIBAlOTCA B COOTBETCTBUM
CO cnefyLwmnMm ypaBHEHNAMU:

G- é(ul +aU,+a%l)) (49)
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Ljo :%(Ul +Uz +03)

G- :%@l +a%0, +al,)

a 1,1 jv/3 =101
me 2 2 .
Ons pacyeta HecMMMeTpun npubOp UCMOMb3yeT OCHOBHYK COCTaBMSIOWY BXOAHBIX CUIHarnoB
HanpsbkeHus (U, Uy, Us), namepsiembix B TeueHne nHtepeana spemenun B 10/12 nepnogos.
KoadhdpuumeHt HecumMMeTpuu HanpskeHu o6paTHOM NOCneaoBaTENbHOCTU U, BbIPAXEHHbIA B
npoLeHTax, BbIYMCNSAETCH cneayowmum obpasom:

U (%) = 3— %100 (50)

KoahpuumneHT HecummeTpum HanpsKeHUn HyneBow nocrenoBaTesibHOCTU u, BblpaXXEHHbIN B
NpoueHTax, BbIYNCNSETCS crieqyoLwmmMm obpasom:
U 0
u® (%) = — x100 (51)
U +
Mpumeyanue: B cuctemax 3W coctasnstowme Hynesoun nocrnegosatensHocTn Ug U |y, N0 onpegenenuto,
paBHbI HYIIO.

KoadhdpuumneHT HecMMMEeTpUnM TOKOB MUTAHUS OLIEHMBAETCS TakMM XXe 00pa3om.
5.1.11 Co6bITnA, cCBA3aHHbIEe C HaNpPsHKeHueM

Memod usmeperusi nposanoe HanpsikeHus (Upip), nepeHanpsikeHul (Usye), MuHUMYMa (Ugms:svin)
u makcumyma (Ugmsyovax):

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pa3den 5.4.1)

ba3oBoe namepeHne ans oTcrnexumBaHme 0coobix COObITUI HaNpshkeHns — namepermne Ugmsys.

Urmsy, — CPeOHEKBagpaTUYECKOE 3HaYeHWe HanpskeHusi, M3MEepeHHOe B TevyeHue OAHOro nepuoga,
HaYMHaIOLLLEroCs C MOMEHTa OCHOBHOIO NepeceYeHnst Hyns 1 0GHOBSEMOro Kaxabl nonynepuos.
MpogomkutenbHocTb nepmoda Ans Ugrmsy, 3@aBUCUMT OT 4acTOThbl, KOTOpasi onpenensieTcsd M3MepeHnem
yacTtoTbl nocnegHeM mHtepsane 10/12 nepuoaoB. 3HavyeHne Ugmsy, BKNOYAET B cebs, no onpeneneHuto,
rapMOHWKK, MUHTEPrapMOHMKW, HAMpPsSHKEHNE CUTHAMNOB B SNIEKTPUYECKUX CETHAX, U T.4.

lIposan HanpskeHus1

Coomeemcmeue cmaHOapmy: MOK 61000-4-30, knacc A (pasden 5.4.2)

Mopor npoBana npeactaBnsieT cobow MPOLEHT HOMWHANBHOTO HanpsKeHUs, onpeaeneHHoOro B MEeHH
«CONNECTION» (MOAOKMNKOYEHWE). lMopor npoBana mMoxeT ObiTb YCTaHOBMEH Mofb3oBaTtenem B
COOTBETCTBUU C Ucnonb3oBaHneM. OueHka cobbiTvs Npnbopa 3aBUCUT OT TUMa NOOKIIOYEHNS:

e B opHoasHbIX cucTemMax npoBasn HanpsKeHUst HaYMHaeTcsl B TOT MOMEHT, KOra HanpshkeHue
Urmsy. MAOAET HWXE Nnopora npoBana, U 3akaH4MBaeTCcs B TOT MOMEHT, Koraa HanpsbkeHne Urmsy,
paBHO Mopory npoBana nmoc 2% HanpsKeHus ructepesnca, UNM MNpeBblllaeT YyKa3aHHYH
BENMYUHY (cM. PucyHok 5.9).

e B TpexdasHbix cucTteMax MOryT OAHOBPEMEHHO MCMOMb30BaTbCA ABE pPasfiMyHble METOAUKM
OLIEHKM:

o [poBan HaunHaeTcs, koraa HanpsbkeHne Urmsy, OAHOTO UMM HECKOSMBbKMX KaHanoB nagaet
HWKe nopora npoBana, W 3akaHuMBaeTcsi, korga HanpshkeHne Ugrmsy, Ha  Bcex
n3MepsieMbix KaHanax paBHO NMopory nposana nimoc 2% HanpsbkeHust rmctepeaunca, unm
NpeBbILIAET YKa3aHHY BENUYUHY.

0 [lpoBan HanpspkeHus HauMHaeTcs, korga HanpsbkeHne Ugpey, OOHOTO KaHana nagaet
HWKe nopora npoBana, W 3akaHuuMBaeTcsi, korga HanpsikeHne Ugpsy, PaBHO nopory
npoBana nnoc 2% HanpsbkeHust TMcTepesnca, Uy NpeBbIIaeT yKa3aHHY BENUYMHY Ha
TOW e camon hase.
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MpoBan

HanpsaXeHna  XapakrtepusyeTtca napoﬁ OaHHbIX: OCTAaTO4YHOE  Hanps>xeHune UDip n

npoAoJIKNTENTbHOCTL NpoBana:

Upip — OCTaTOMHOE HamnpsbkeHue, MUHUMArbHOe U3 3HaYeHWU Ugrmsy, U3MEPEHHbIX Ha niobom
kaHarne BO Bpems nposana.

Bpemsa Hayana npoBana cooTBETCTBYeT BPEMEHU, yKa3aHHOMY METKON BpeMeHU BO3HUKHOBEHWS
3HayeHnss Ugnes KaHana, KoTOpoe MHMUMMpoBarno cobbiTe, M BPEMS OKOHYaHWsA nposana
COOTBETCTBYET BPEMEHM, YKa3aHHOMY METKOWM BPEMEHW NpeKpaLleHnsl CyLLeCTBOBAHUS 3HAYEHWS
URmsy» 3aBEPLUMBLIETO COBbITME, KaK 3TO onpeaerieHo Noporom.

[nuTenbHOCTb NMpoBara HanpsKeHWsi COOTBETCTBYET Pa3HOCTU MO BPEMEHU MEXAY BpeMeHeM
Hayana y BpeMeHeM OKOHYaHUs MpoBarna HanpsKeHus!.

Urms(2) [N]  Urms(2) [n+1]
- 7

[MpoaomknTensHOCTb
nonynepuoaa (10 mc npu 50 Ny)
A
- MpoaomKUTENBHOCTD
POAOITXM- nepeHanpskeHus
U TEnbHOCTb ¢ >
nposana

Mpegen
nepeHanps- . , te.,
KEHUS . ¢ .
U HOM. .. L Uswell
Mpepen .
rnposarnos . . :

‘. . .’ . IMpogomknTensHocTE

el et . MpepbiBaHnS .
. e .
Mpegen & ‘. n
npepbiBa- Udip "
HWIA a
Uint o
t
PucyHok 5.9 OnpedeneHue cobbimul, cesi3aHHbIX C HarnpsXeHuem
lNepeHanpsixeHue

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pasden 5.4.3)

Mopor nepeHanpsKeHUst NpeacTaBnsieT cobon NMPOLEeHT HOMUHANBHOMO HampshKeHUsl, ONpeaesieHHbIV B
MEHIO HACTPOWKM COObITWIA, CBA3AHHbLIX C HanpsbkeHuem. [lopor nepeHanpspkeHnss MoxeT ObiTb
yCTaHOBMNEH Monb3oBaTenieM B COOTBETCTBMM C Wcnonb3oBaHuem. [MpuGop no3BoONseT OueHUBaTb
nepeHanpsxeHue:

B ogHodasHbix cuctemax nepeHanpsikeHne HavymHaeTcs, korga HanpsbkeHue Urpsy, MpeBbllLaeT
nopor nepeHanpsbkeHus, W 3akaHuMBaeTcs, korda HanpskeHne Ugps, pPaBHO nopory
nepeHanpsxeHus nimoc 2% HanpshkeHus ructepesnca, UM MpeBbilaeT yKa3aHHY BenuyuHy
(cM. PucyHok 5.9).

B TpexdasHbix cuctemax MOryT OOHOBPEMEHHO WCMONb30BaTbCA ABE PasfuyHble MEeTOAMKU
OLIEHKN:

0 [lepeHanpspkeHne HauuHaeTcs, korga HanpshkeHune Ugpsy, OOHOrO WKW  HECKOSTbKMX
KaHanoB MpeBbillaeT MOpor nepeHanpskeHUs M 3akaH4YMBaEeTCsl, KOrda HarnpsbkeHue
Urmsy: H@ BCEX WM3MepSAEeMbIX KaHanax paBHO nopory nepeHanpshkeHusa nmoc 2%
HanpsXeHUs rmctepesunca, Unv NPeBbILLAET YKa3aHHYH0 BEMWYMHY.

0 [lepeHanpsikeHne HaumMHaeTcs, koraa HanpsbkeHue Ugmsy, OLHOrMO KaHana npeBbillaeT
nopor nepeHanpspkeHus, U 3akaHyuBaeTcd, korga HanpskeHne Ugpg, paBHO nopory
nepeHanpskeHuss noc 2% HanpsbkeHWst rMcrepesnca, WU MpeBbllaeT yKa3aHHYHo
BENUYNHY Ha TOM XXe camon dhase.
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MepeHanpspkeHne XxapakTepusyeTcsl Mapoil AaHHbIX: MaKkcuMasibHasi BEnUYMHA MEepeHanpskeHus U
ANUTENbHOCTb:

e Ugyen — MakcMmarnbHas BenuuMHa nepeHanpsikeHns SBMAETCH MaKCUMarnbHOW U3 criedyounx
BENWNYMH Urmsy,, N3MEPEHHBIX Ha NMIOBOM KaHare BO BpeMsi epeHanpsikeHust.

e Bpewms Hayana npoBana cooTBeTCTBYeT BPEMEHM, YKka3aHHOMY METKOW BpeMeHU BO3HUKHOBEHWS
3HaueHuss Ugney, KaHana, KoTopoe WHWLMMPOBAano cobbiTve, M Bpemsi OKOHYaHMsA npoBana
COOTBETCTBYET BPEMEHM, YKa3aHHOMY METKOW BPeMEHU NpeKkpaLleHnst CyLLeCTBOBAHUS 3HAYEHWS
URmsy» 3aBEPLUMBLIETO COBbLITME, KaK 3TO onpeaerieHo Noporom.

e [InnTenbHOCTb NepeHanpsikeHns NpeacTaBnseT coboi pa3HOCTb MO BPEMEHU MeXay Havyariom u
OKOHYaHWEeM nepeHanps>KeHns.

ﬂpepbleaHue Hanpsi>xeHusi

Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pa3den 5.4)

MeTog n3mMepeHust ansi obHapy>XeHUsi NpepbiBaHWI HaMNPsPKEHNST SBNSAETCA TaknM Xe camblM, Kak Ans
NPOBanoB ¥ NepeHanpsiKeHW, U ONUCaH B NpeablgyLnx pasgenax.

Mopor npepbiBaHWsa npeacTasnseT cobor NPoOLEHT HOMUHAMNBHOIO HaNPSHXKEHUs, onpedeneHHbl B MEHIO
HaCcTPOMKM COObITMI, CBs3aHHLIX C HanpsbkeHuwem. [lopor npepbiBaHUss MOXeT ObiTb YCTaHOBMEH
nonb3oBaTeneM B COOTBETCTBUM C UCNonb3oBaHueM. [Npnbop no3BonsieT oLeHnBaTh NpepbIBaHnE:

e B opHodasHbIX cucTemax npepbiBaHWE HaMpsKeHUs HauvmHaeTcs, koraa HanpsbkeHue Ugrmsy,
nagaeT HWXXe nopora npepbiBaHWE HanpshKeHUs 1 3akaH4nBaeTcs, korga 3HadeHne Ugpsy, pPaBHO
nopory npepbiBaHUst HanpsbkeHust nmoc 2% HanpsbkeHWs ructepesuca, Wnv npeBblluaeT
YKa3aHHYH BeNUYMHY (CM. PucyHok 5.9),

e B TpexdasHbix cuctemax MOryT OOHOBPEMEHHO WCMONb30BaTbCA ABE PasfnuyHble MEeTOAMKU
OLEHKM:

0 [MpepbiBaHMe HanpsikeHUs HauMHaeTcsl, koraa HanpskeHnst Ugmsy, BCEX KaHaNoB nagatoT
HWXe nopora npepbiBaHUst HanpsikeHUs U 3akaHuMBaeTcsl, korga HanpsbkeHne Ugrmsy B
noboM OJHOM KaHare paBHO MOPOry MpepbiBaHUA HaMNPSKEHUS NIKOC TMCTEpPEe3nC, MIu
npeBbIWaeT yKasaHHY BENUYUNHY.

0 [pepbiBaHMe HanpsKeHUs HadvHaeTcsd, korga HanpsbkeHue Ugmsy, OOHOMO KaHana
nagatoT HWKe Mopora npepbiBaHUs, U 3akaHuuBaeTcs, korga HanpshkeHme Ugrmsy, PaBHO
nopory npepbiBaHus Nntoc 2% HanpsbkeHUst rmcTepesnca, Uv NpeBbIlWaeT ykasaHHYo
BENUYNHY Ha TOM XXe camon hase.

lMpepbiBaHME HaNPSHKEHUs] XapakTepu3yeTCs Mapol AaHHbIX: MUWHUMMAanbHas BeNIMYMHA HanpsKeHWs
npepbiBaHVSA Y NPOOOIHKUTENBHOCTD:

o U — MUHMManbHas BENMYUHA HaNpsKEeHUS NpepbiBaHNs SBASETCA CaMOW MEeHbLUEN N3 BENNYUH
Urmsys, M3MEPEHHBIX Ha NM0OOM KaHarne BO BPEMS NMpepbiBaHuS.

e Bpemss Hauyana npepbiBaHMS COOTBETCTBYET BPEMEHMW, YKa3aHHOMY METKON BpPEMEHU
BO3HWKHOBEHWS 3Ha4YeHUSA Ugrmsy, KAHaNa, KOTOPOE MHULMUPOBAIO COObITUE, N BPEMST OKOHYaHMWS
npepbiBaHUs  COOTBETCTBYET BPEMEHW, YKa3aHHOMY METKOW BpEeMEeHW npeKkpaleHus
cylecTBOBaHMS 3Ha4YeHUs! Ugmsy,, 3aBEPLUMBLLETO COObLITME, KaK 3TO ONpeaeneHo NOpPOrom.

e [InuTenbHOCTb MpepbiBaHUSA NpeacTaBnseT cobon pa3HOCTb MO BPEMEHW MEXAy Hadvanom wu
OKOHYaHMeM NpepbiBaHuS.

5.1.12 ABapumnHble CUTHaNbI

B uenom, aBapuiHbIA CUrHanm MOXeT paccMaTpuBaTbCs, Kak cOObITWE, CBA3aHHOE C MPOU3BOJSIbHOM
BeNnMYMHON. Ycnosus And 3anucu npefensiotca B Tabnuue aBapuiHbix cuUrHanoB (3a Tabnuuen
HaCTPOVKM aBapUMHbIX cuUrHanoB obpawartbcss k pasgeny 3.19.3). ba3oBbii MHTepBan BPEMEHU
N3MepEeHnNst ONs: HaMNpsPKeHWsi, TOKa, akTUBHOW, HEaKTMBHOM UM (UKCUPYEMOMW MOLLHOCTU, FapMOHUK U
HECUMMETpPUM COOTBETCTBYET MHTepBany 10/12 unknos.

Kaxgbll aBapuiAHbIA CUrHan MMeeT aTpubyThbl, ONUCaHHbIE B NMPUBEAEHHOW HWKe Tabnuue. ABapuUiAHbIN
CUrHan 3anucbiBaeTcs, koraa namepeHHoe 3HadeHue 10/12 umknoB Ha dhasax, onpeaeneHHbix kak dasa,
nepecekaeT lMoporoBoe 3Ha4yeHMe B COOTBETCTBMM C OMNpPeAeneHHbIM YPOBHEM M TUMOM poHTa
Tpurrepa, kak MMHUMYM, B TedeHne MuHMManbHOW AnNUTEeNbHOCTMU.

Tabnuya 5.3: lMapamempsi onpedeneHus asapuliHo20 cuzHana

BenunuunHa e HanpsxeHne
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e Tok

YacTtoTa

AKTMBHas, HeakKTMBHasa U oMKcMpyemMmasi MOLHOCTb
"apMOHWKM 1 UHTEPrapMOHUKU

¢ HecummeTpum

o dninkep

¢ [Nepepaya curHanos
da3za L1, L2, L3, L12,L23, L31, Bece, MNonHele, N
®PpoHT Tpurrepa < - lMageHwue, > - Poct
YpoBeHb 3aBucuT OT BbIOpaHHON BEMNNYUHBI
MuHumManbHas 200 mc + 10 MuH

ANNTEeNbHOCTb

Kaxabin 3aprKkCcMpoBaHHbIN aBapUAHbIN CUrHaN onncbiBaeTCcs crieayowmnMm napaMmeTpamu:

Tabnuya 5.4: XapakmepucmuKu agapuliHbIX CUeHano8

OaTa [aTa, korga Obin NnogaH BblGpaHHbIV aBapUAHbIA CUrHan.

Hauano Bpems Hayana nogayn aBapvHOrO CuUrHana — Korga nepBoe 3HavYeHue nepecekro
nopor.

®daza dasa, korga 6bin nogaH aBapUNHbIA CUrHar.

YpoBeHb MuHUManbHOE NN MakcumarbHOe 3HaYeHME B aBapuMHOM CUrHane

OnutenbHoCTb [OnvTenbHOCTb aBapMNHOrO cUrHana.

5.1.13 O6beauHeHue AaHHbIX B OBLLEW PETUCTPALUU
Coomeemcmeue cmaHdapmy: MOK 61000-4-30, knacc A (pasden 4.5.3)

Mepron obveamHeHusi no BpemeHn (IP) B npouecce pernctpauumn onpegensieTca ¢ napameTpom
«Interval: x min» (UHuTepsan: x muH) B MeHio « GENERAL RECORDER» (PETMCTPATOPE OBLWEIO
HA3HAYEHWNA).

HoBbIN MHTEpBan perucTpauMyM HadvHaeTcs C MeTKM 4acoB peanbHoro Bpemenn (10 mMuHyT =+
nonynepuoa) 1 NpoaorkaeTcsa 4O cneaylolen MeTku peanbHOro BpeMeHu nnc Bpems, Tpebyemoe ang
3aBeplueHusa Tekywero umamepeHua 10/12 nepuogoB. B TOo ke camoe Bpems HauMHaeTcss HOBOe
n3MepeHne, Kak nokasaHo Ha crneaytollem pucyHke. [laHHble Ana uHtepsana BpemeHn IP o6beauHsoTes
13 uHtepsanos BpemeHn 10/12 neprMogoB, B COOTBETCTBMM C PUCYHKOM Hke. OOBbeaNHEHHbIN UHTepBar
nomMmeyaeTcsa abconoTHLIM BpeMeHeM. MeTka BpeMeHn COOTBETCTBYET BPEMEHU 3aKpbITUSA uHTepBana. B
npouecce peructpauny NpUcyTCTBYET NEPEKPLITUE, KaK MPOUIIIOCTPUPOBAHO Ha PUCYHKE HUXKeE.

Yacbl peanbHOro BpemeHu
KoHeu uHTepBana

| NuTepsan 10 muH (x+1) S
= A A 7y
S NuTepsan 10 muH (x) |
A A A \,/\:r[>
overla
i i k 1 2 3

10/12 nepnogos | 10/12 nepuogos | 10/12 nepuogos |

10/12 nepuogos | 10/12 nepuogos | 10/12 nepuopos

PucyHok 5.10: CuHxpoHu3ayusi u ob6beduHeHUe uHmepsarsnos 8 10 yukios
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B 3aBucumocTv OT BENWYUMHbLI, ONS KaXO0ro MHTepBana obbeanMHeHns npubop paccumTbiBaeT cpegHee,
MUHMManbHOE, MaKCMMarnbHOE W/WNW akTMBHOE cpedHee 3HadeHue, KOTopoe MOXEeT MpeacTaBnsTb
coboi cpeaHekBagpaTMYECKOoe WM cpedHee apudgmeTnyeckoe 3HadeHue. YpaBHeHust ans obomx
CpeaHuX 3Ha4YeHU NokasaHbl HUXeE.

CpenHeKBanpaTquCKoe 3Ha4yeHune

loe:

Arms — BENUYKNHA, YCpeaHEeHHas rno JaHHOMY MHTepBany obbeanHeHuns

A — 3HayeHwne BenuumHbl 10/12 nepnoaos

N — uncro nsmepeHuin 10 NepuoaoB Ha UHTEpBan OGbEANHEHNS.

CpeaHee apudpmeTnyeckoe:

lpe:

Aavg — BeJMM4nHa, ycpeagHeHHaa no gaHHOMY nHtepBsany o6beanHeHnst

A — 3HaveHue BenuuuHel 10/12 nepuopos

N — yncno namepeHuin 10 nepmoaoB Ha UHTEPBan 06beAUHEHUS.

(52)

(53)

B npvBeaeHHOM HUXe Tabnvue nokasaH MeTo yCpeaHeHUs ONs Kaxaoi BenuumHbi:

Tabnuuya 5.5: Memodb! 06beduHeHuUs1 0aHHbIX

Fpynna 3HaueHue MeToa o6bLeanHeHUs EEETIETIIT IS
BHaYeHusA
Urms CpepHekBagpaTtuyeckoe MuH., CpeaHee, Makc.
Hanpsokerue THDy CpegHekBagpaTtuyeckoe CpeaHee, Makc.
CFu CpegHekBagpaTtuyeckoe MwuH., CpegHee, Makc.
CpepaHekBagpaTunyeckoe MwuH., CpegHee, CpepaHee|
IrRms apudgmeTmyeckoe (AvgOn),
Makc.
CpeaHekBagpaTnyeckoe MwuH., CpegHee, CpegaHee)
Tok THD, apudgmeTmyeckoe (AvgOn),
Makc.
CpeaHekBagpaTnyeckoe MwuH., CpegHee, CpegaHee)
CFy apudmeTuyeckoe (AvgOn),
Makc.
f(10 c) -
MuH., CpeagHee
Hacrora (200 mc) CpepHekBagpaTtuyeckoe apudmeTumyeckoe (AvgOn),
Max
MuH., CpeaHee, CpegHee
O6beanHeHHas CpeaHee apudpmeTnyeckoe  [apudpmeTnyeckoe (Avgon),
Makc.
CpeaHee apudpmeTtnyeckoe |MuH.,, CpegHee, CpepHee
MowuHocTb OcHoBHas apudmeTuyeckoe (AvgOn),
Makc.
CpeaHee apudpmeTtnyeckoe |[MuH.,, CpegHee, CpepgHee
HeocHoBHas apudgmeTmyeckoe (AvgOn),
Makc.
U’ CpegHekBagpaTnyeckoe MwuH., CpegHee, Makc.
U CpenHeksaapaTiyeckoe MuH., CpeaHee, Makc.
u° CpenHeksaapaTiyeckoe MuH., CpeaHee, Makc.
HecummeTpust u- CpeaHekBaapaTtuyeckoe MuH., CpeaHee, Makc.
u0 CpeaHekBagpaTnyeckoe MuH., CpeaHee, Makc.
MwuH., CpegHee, CpepaHee|
I CpepaHekBagpaTnyeckoe apudgmeTmyeckoe (AvgOn),
Makc.

138



MI 2892 Power Master

ColdepixaHue

CpeﬂHeKBaﬂpaTMHeCKOG

MuH., CpeaHee, CpegHee
apudmeTuyeckoe (AvgOn),
Makc.

CpenHeKBanpaTquCKoe

MwuH., CpeaHee, CpegHee
apudmeTmyeckoe (AvgOn),
Makc.

CpeﬂHeKBaﬂpaTMHeCKOG

MuH., CpeaHee, CpegHee
apudmeTumyeckoe (AvgOn),
Makc.

i0

CpenHeKBanpaTquCKoe

MwuH., CpeaHee, CpegHee
apudmeTmyeckoe (AvgOn),
Makc.

DC, Uho-s0

CpenHeKBanpaTquCKoe

CpegHee, Makc.

r
APMOHUKN DC, 1ho-5o

CpeﬂHeKBaﬂpaTMHeCKOG

CpepnHee, CpegHee
apudmeTtumyeckoe (AvgOn),
Makc.

Uho-s0

CpenHeKBanpaTquCKoe

CpegHee, Makc.

MHTeprapMoHuku
lho-s0

CpeﬂHeKBaﬂpaTMHeCKOG

CpenHee, CpepnHee
apudmeTtumyeckoe (AvgOn),
Makc.

MNepepaya curHanoB | Usig

CpeﬂHeKBaﬂpaTMHeCKOG

MuH., CpegHee, Makc.

AKmueHoe cpedHee

3HayeHMe paccyuTbiBaeTcs
apudmeTUYeckoe UnNu cpegHeKBaapaTUYEeCcKoe), YTO U cpedHee 3Ha4YeHue, HO C MPUHSATUEM B pacyeT

no Tomy

TOJIbKO U3MepeHua, raoe naMepeHHoe 3Ha4eHne He paBHO HYIO!

AKTMBHOE cpeaHekBagpaTunyeckoe 3Ha4vyeHune

ARMSact =

lne:

Xe camMmomy

(54)

ARmsact — BENUYMHA, YCpeaHEHHas No akTUBHOM YacTu JAaHHOro MHTepBana 0bbeanHeHus,
A — 3HadeHune BenuunHbl 10/12 nepmonos, 0603HaYEHHOE KaK «aKTUBHOEY,
M — Homep namepenus 10 nepruogoB C aKTUBHbLIM (HEHYIIEBbLIM) 3HAYEHVEM.

AKTMBHOE cpeaHee apudMeTnyeckoe:
lpe:

Aavgact = M =

iiAj; M

(55)
<N

Aavgact — BEMNYMHA, YCpeHEHHas Mo aKTUBHOW YacTu JaHHOro UHTepBana oobeanHeHus,
A — 3HayeHune BenuunHbl 10/12 neprMoaoB B akTMBHOMW YacTu MHTepBana,
M — Homep namepeHus 10 NeprMoaoB C aKTUBHbIM (HEHYMNEBbIM) 3HAaYEHNEM.

Pez2ucmpauyusi MowHoCcmMu u aHepauu

npuHUMny (cpeaHee

AKTUBHas MOLLLHOCTb pasfensieTcst Ha ABe YacTu: UMNopT (NonoXxutenbHas — noTpebnsiemas) n aKkcnopT
(oTpuuatenbHass — BblpabaTbiBaemas)). HeakTuBHasi MOLWHOCTb U KOS(MUUMEHT  MOLLHOCTU
noapasnensitoTCs Ha YeTbIpe YacTu: NONOXUTENbHASA MHOYKTUBHASA (+i), NONoXuUTENbHas eMKocTHas (+c),
oTpuuaTenbHas UHOYKTUBHAS (-i) u oTpuuaTenbHasa eMKocTHas (-C).

dasoBas Avarpammal/amarpamma NonsipHOCTH noTpebnsiemoii/BbipabaTsiBaemMoi "
WNHOYKTUBHOW/€@MKOCTHON MOLLHOCTU NoKa3aHa Ha PUCYHKE HUXKE:
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90’
BbIPABATbIBAEMAA A NMOTPEBNAEMAA
MOLLUHOCTb MOLLUHOCTb
TUM: émkocTHOM TUIM: nHAYKTUBHBIN
P — P 8 P — P+ 8
< © = : ©
@ FQ — Qo+ gl «FQ = Qi 3
%8N —  Nc+ 53 %8N — Ni+ gg
@ @ PF — PFc- §3 ®®PF — PFi+ §5
I 'g § % - - 'g
S £ DPF — DPFc- §8/|| § & DPF > DPFi+ § 8
©o Pt — Ep- I © Pt — Ep+ 2
Qt — Eg+ z Qt — Eqgt z
180' > 0
w w
P — P 3 P — P+ 3
250 — O o3| 2509 — @ .z
35N — N+ ®3[/[|¥8gN — N 37
©3PF — PF- 23||| @2PF — PFc+ 83
I I
S I DPF —» DPFi- 3 S £ DPF — DPFc+3 @
oP.t — Ep- I ® Pt — Ep+ I
Qt — Eg 5 Qt — Eg- 5
BbIPABATbIBAEMAA NMOTPEBNAEMAA
MOLWHOCTb MOLWHOCTb
TNMM: émkocTHOM 27‘;) TUM: nHAYKTUBHBIN

PucyHok 5.11: ®a3oeas duaspamma/Ouazpamma ronsgpHocmu nompebrssemol/ebipabamsieaemMol u
UHOYKMUBHOU/eMKOCmMHoU MowHocmu

5.1.14 CHuUMOK 3KpaHa hopMbl HaNpPSXKeHUs U TOKa

Mpn npoBeAeHUN KOHTPOMbHO-U3MEPUTENBHBIX MeponpuaTuid npubop Power Master moxeT cHumaTb
3KpaH POpMbl HanpsxeHns 1 Toka. CHUMOK 3KpaHa COXpaHSAeT BCE XapaKTepUCTMKM CeTu un obpasLbl
dopMbl HanpskeHus 1 Toka B TeveHne 10 nepuopos. Vcnonesya dyHkumio «MEMORY LIST» (CMMNCOK
MAMATH) (cm. 3.18) wunn nporpammHoe obecneveHne PowerView v3.0, nonb3oBaTenb MOXeT
npocMaTpmBaTb COXPaAHEHHbIE AAHHbIE.

OnuntenbHoe HaXxaTue KHOMKN o npuBoguT B genctene CHATUE KON SKPAHA
OOPMbI HAMPAXEHWA N TOKA. Mprbop byaeT 3anuckbiBaTb BCE M3MEPEHHbIE NapamMeTpbl B
chann.

5.1.15 Peructpauusa ¢popMbl HaNnPsXKEHUA U TOKa

PervctpaTop hopMbl HANPsXKEHWs U TOKa MOXET UCMONb30BaThCsA AN duUKcauuy opMbl HAMPSHKEHUS 1
TOKa KOHKPETHOro COObITUS B CETU: TAKOro, Kak COGbITWSA, CBA3aHHbIe C HaMpshKeHMEeM, MyCKOBbIMM
TOKaMU WM aBapuiHbIMK curHanamu. [pu pernctpauum OpPMbl HaMPSKEHUA W ToKa 3amepbl
HanpsHKEHUsI 1 TOKa COXPaHSAOTCA B TedeHue 3adaHHOro BpemeHu. Pernctpatop dhopMbl HaNpsikeHus 1
TOKa 3anyckaeTcsl Npu BO3HMKHOBEHWM YCIoBUiIA cpabaTbiBaHUs Tpurrepa. bydep xpaHeHust pasgensieTcs
Ha Oydep, npedwecTeylowmin cpabaTbiBaHuio, U Oydep nocrne cpabaTbiBaHMS. 3anucb COOEPXKUT
CHMMOK 3KpaHa 1 (hopMbl HaMPSPKEHUA M TOKA, CHATBLIX OO W Mocne nodayn cpabaTbiBaHUs TpuUrrepa kak
nokasaHo Ha creayloLLeM PUCYHKE.
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3anucb
o TpurrepHoro [Mocne TpurrepHor
g curHana curHana

»
»

OcTaHoBKa perncrpaumm

Hauvano peFI/ICTpaLI,MI/I]
Touka 3anycka

PucyHok 5.12: OnucaHue cpabambigaHus mpuaaepa U epeMeHU, rpedwiecmsyowezo emy

Bo3MOXHbI HECKOMNBKO BapMaHTOB 3anycka cpabaTbiBaHus Tpurrepa:

e Py4yHOl pexum — nonb3oBaTenb BPYYHYD MNPUMBOAUT B [OEeNCTBME peructpauuio dopmbl
HanNps>XeHUs 1 Toka.

o CoObiTug, cBA3aHHbIE C HanpshkeHnem — Npubop 3anyckaeT pernctpaTtop OopMbl HANPSKEHUS Y
TOKa Npv BO3HUKHOBEHUW COBbITUS, CBA3AHHOIO C HAaNPSXXEHNEM.

e YpoBeHb HampshkeHuss — npubop 3anyckaeT peructpatop OpPMbl HaMPsPKEHWS U Toka no
OOCTUXEHUN N3MEPSIEMbIM HanpsXXeHNeM 3aaHHOro nopora HanpsXKeHus.

e YpoBeHb TOka — npubop 3anyckaeT perncrpatop hopmbl HanNPsHKEHUs U TOKa NO OOCTUXKEHWUN
n3mepsemMbiM TOKOM 3aZlaHHOro nNopora Toka.

e ABapulHble curHanbl — MNpubop 3anyckaeT perncTpatop (opmbl HanpPsPKEHWs M Toka npwm
oBHapyXeHUn aBapuiHOro CUrHana mu3 Cnmncka aBapumHbIX CUrHarmnoB.

e CoObITusi, CBA3aHHbIE C HANPsHKEHNEM, N aBapuiiHbIe curHanbl — Npubop 3anyckaeT perncrpaTop
OpMbI HaMPSPKEHUST U TOKa NPU BO3HUKHOBEHUWN COOLITUSI, CBSAA3AHHOIO C HanpsbKeHuem, unm
nogaye aBapuMmMHOro curHana.

Monb3oBaTenb MOXET BbINOMHATL €OMHOBPEMEHHBIE WMW  HEeMNpepbiBHble peructpaumm  opmbl
HanpsbkeHua n Toka o 200 3anucen. lNMpu HenpepbiBHOM peructpaumm (opMbl HanpskKeHWs U Toka,
npubop Power Master GygeT aBTOMaTtM4eCcku MHULMANM3MPOBaThb CreayroLlylo perncrpauunio gopmel
HanpsHKeHUs U TOKa MO 3aBepLUEHNN NpeablayLLen pernctpaumm.

Peaucmpamop nyckoebix moKoe

B pononHeHue Kk peructpauumn ¢OpMbl  HanpshkeHWss U ToKa, KoTopasl npeacTaBnsaeT 3amepbl
HanpsbkeHus, Npubop TakkKe coXpaHseT cpefHeKkBagpaTU4eckoe 3HadeHue HanpskeHust Ugmsy,, U TOKa
Irmste- JaHHbBIA TUN perncTpaumm asnseTcs 0cobeHHO nonesHbIM Ansa dukcauum 6poCKoB NYCKOBOrO TOKa
anektpoasuratenein. OH NO3BONSET BbIMNOMHATL aHanuM3 KornebaHUM HampsKeHUs U Toka Mpu 3anycke
anekTpoaBuraTensa unu Apyrux notpebutenen ¢ BbICOKON MOLLHOCTbIO. [1na Toka namepsaeTcsa 3HadeHue
lrmsy. (CpeOHEKBagpaTuMdeckoe 3HaveHue Toka 3a nonynepuog, OOHOBRsieMOe 4epes3 Kaxabli
nonynepuog), Toraa Kak Onsg HanpsbkeHust uamepsitotcsl 3HadeHust Ugnsy, (CpeaHekBagpaTtuyeckoe
3HaJYeHVe HanpsbkeHus 3a oaAwH nepuon, OBHOBNsieMoe 4epe3 KaKAbl MOonynepuod) Ans KaKaoro
WHTepBana. Ha npmBeAeHHbIX HXXe PUCYHKaxX NOKasbiBalOTCA TPUITEPHbIE CUTHAmbI YPOBHS.
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MamepeHHEIn curHan Mycxopof ToK, KonabaHwe unw
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apyroe cob

0 Pernctpauus nycKoBbIX TOKOB
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Urmsitz)
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+

1
Touxa 3anycka 1

1r

PucyHok 5.13: TpuezepHble cuzHarbl ypO8HSs

DpoHT TpHUIrepa

HApACTAHME
-

PucyHok 5.14: HaknoH mpuaz2epHbIx cugHasnos

5.1.16 Perncrpartop nepexoaHbIX npoueccoB

Pernctpatop nepexogHbIx NpoLLECCOB aHanorMyeH peructpatopy hopMbl HanpsXXeHust U Toka, HO ero
yactoTa guckpeTtusaumm Bbiwe B 10 pas.

3anyck permctpatopa MoXeT OCYLLECTBIATLCS MO ornbatoLLei Unm no ypoBHIo.

-

YpoBeHb

»
»

t [onycTMbli yyacTok
dopM HanpsikeHnsa 1 Toka (ornbatoLasi)

PucyHok 5.15: O6HapyxeHue mpuaeepa rnepexodHbix rnpoyeccos (ocubarowias)

Tpurrep No ypoBHIO MPUBOAMUTCA B OENCTBME, €Cri 3aMepsieMoe HarnpshkeHue MNpeBbllaeT 3aJaHHbIN
npeagen.
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\ 4

YpoBeH

RIA

PucyHok 5.16: CpabambigaHue mpuaeepa rnepexodHbix npoyeccos (oaubarowias)

MpumeuvaHue: CoxpaHeHMe p[aHHbIX B MNamsATb npubopa npuBOAUT K BO3HMKHOBEHWIO BPEMEHU
3anasgbiBaHUsA Mexay nocrefoBaTenbHbIMU 3anucsamMu nepexofHbIX npoueccoB. Bpems 3anasgbiBaHus
NponopunoHanbHO AMWTENbHOCTU 3anucu, W, B Xydlem criydyae, And nNepexogHoro npouecca
NpoAOIMKUTENBHOCTLI0O B 50 CekyHA nepexoHbli npouecc OyayT 3aHMMaTb 4 cekyHObl A0 TOro, Kak
MOXHO ByaeT UKCUMpoBaTb HOBbLIN NEPEXOAHbIN NpoLLeCC.

5.2 0630p ctaHpgapta EN 50160

CraHpapt EN 50160 onpenensieT, ONnUCbIBAET M YCTaHABMBAET OCHOBHbIE XapaKTEPUCTUKN HaMpPsKeHUs
Ha KneMMax MNUTaHWsi Monb3oBaTens cUcTeMbl B OOLMX pacnpeaenuTeNibHbIX CUCTEMAaX HU3KOro U
CpegHero HarmpsbkeHust npu  HOpMarnbHbIX — YCNOBUSX akcnnyaTaumu. B Hactosiwem craHgapTte
OnuCbIBalOTCA MNpefenbl WM 3HAYeHus, B pamKax KOTOPbIX MOXHO OXuAaTb, UYTO XapaKTepUCTUKK
HanpshkeHuss 6yaoyT coxpaHATbCA BO BCel 0OLlen pacnpedennuternbHON CUCTEME, M HE OMUCHIBAKTCS
YyCPEAHEHHbIE CUTyauuW, C KOTOPbIMA OObIMHO MNPUXOAWUTCA CTankMBaTbCs  VMHOUBMAYaNbHOMY
nonb3oBarento cuctembl. O630p npeaenoB ctaHaapta EN 50160 npeactaeneH B Tabnvue HUXe.

Tabnuya 5.6: O630p cmaHdapma EN 50160 (HernpepbieHbie 18rieHUS)

flBneHue, cBA3aHHOE C Mpuemnemble WHTepBan Mepuon MpoueHT
Hanps>KeHWeM NUTaHus npegenbl n3mepeHus KOHTpons npuemnemMmocTn
YacroTa nutaHus 49,5+50,51u 10c 1 Hepens 99,5%
47.0+52.0Ty A 100%
230B +10% 95%
KonebaHve HanpsikeHUst ICTOYHMKa
vTanus, Uy +10% 10 MyH 1 Hepens
» om 230V 1504 100%
CreneHb ckayka HanpsbkeHus Plt Pit<1 24 1 Henens 95%
HecvmMmmeTpus HanpsbkeHun u- 0 = 2%, 10 MyH 1 Hepens 95%

P P nHoraa 3% A 0
KoadhduumeHT nckakeHns 8% 10 MyH 1 Hepens 95%
CUHyCcOMAanbHOCTUN KPUBOW
HanpsbkeHus, THDy
"apmoHuyeckune HanpsbkeHus, Uh, Cwm. Tabnuua 5.7 10 MUH 1 Hepens 95%
YnpasnsoLwumim curHan cetu Cm. PucyHok 5.17 2¢c 1 cyTkn 99%

5.2.1 Yactota nutaHus

HomuHanbHas 4actoTa HanpshkeHust NuTaHus AorkHa coctaBnatb 50 ' Anst cMCTEM C CUHXPOHHbLIM
MOAKIMIYEHNEM K 06 beaMHEHHOW aHeprocucTemMe. [pn HopMarnbHBIX YCIOBUSX 3KCMMyaTauun, OCHOBHas
yactoTa, nsmepeHHas B TeueHne 10 ¢, AormkHa GbITb B AManasoHe:

50 My + 1% (49,5 I'y.. 50,5 'y) B Te4yeHne 99,5% roaa;

50y + 4 %/- 6 % (T.€. 47 'y.. 52 I'y) B TedeHne 100% BpemMeHwU.
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5.2.2 Koneb6aHusa Hanpsi>XeHUsi NCTOYHUKA NUTaHUs

Mpy HopManbHbIX YCNOBUAX SKCMNyaTaumn, B TeHeHUe Kaxaoro nepuoga B ogHy Hegento 95%
ycpeaHeHHbIX 3a 10 MUHYT 3Ha4YeHUn Ugns HANPSXKeHNa NUTaHNS OOSDKHO HaxoamTbea B npegenax Uyom:
10%, n Bce 3HaueHnst Ugns HAaNpsbKeHMsa NUTaHMs OOIMKHbI HaxoauTbea B npegenax Uyom+ 10 %/- 15 %.

5.2.3 HecummeTtpusa HanpsXKeHUN UCTOYHUKA NMUTAHUA

lMpn HOpmanbHbIX YCMOBWUSIX 3KCMfyaTauuu, B TeYeHue Kaxgoro nepwoga B ogHy Hegemno, 95%
ycpeoHeHHbix 3a 10 MMHYT cpegHeKkBagpaTUYeCKMX 3HAYEeHUMW  COCTaBnswwen obpaTHon
nocrnegoBaTenbHOCTU a3 (OCHOBHOW) HaMPSXKEHWs NUTaHUS AOMMKHO HaxoauTbes B npegenax ot 0% go
2% cocTaBnsiowen NpsiMon nocnegoBaTenbHOCTU a3 (OCHOBHOM). Ha HEKOTOPbIX y4acTkax C YacTUYHO
ogHoasHeIM unu  aByxdasHbIM MPUCOEANHEHUEM YCTAaHOBOK MONb30OBATENA CETU, Ha KleMMax
TpexdasHoro NMTaHUA NPOSIBNSAOTCA HECUMMETPUN NpMbnusnTtenbsHo o 3%.

5.2.4 KoatdhcunumeHT nckaxxeHns cMHycompanbHOCTU KPUBOM HaNPsKeHUSA U TapMOHUKM

Mpy HOpManbHbIX YCMOBUSAX 3JKCMyaTauuu, B TEYEeHWe Kaxaoro nepuoda B ofHy Hegento, 95 %
ycpeaHeHHbIX 3a 10 MUHYT 3HaAYEHUN HaMPSHKEHUA KaXXOOW WHOMBUOYASNbHON FAPMOHMKU He OOSTDKHO
npeBbIlWaTh 3HAYEHWs, 3a4aHHOr0 B NpUBEAEHHON HXKe Tabnuue.

Bonee Toro, 3HadeHns THDy Anst HanpshKeHUst UICTOYHUKA NMUTaHWS (BKoYas BCe rapMOHMKK 4O nopsiaka
40) He JosmKHbI NpeBbiwaTh 8%.

Tabnuya 5.7: 3HayeHus1 HanpsixeHUlU UHOUBUAYarbHbIX 2apMOHUK Mpu NumaHuu

HeyeTHble rapMoOHUKH YeTHble rapMOHUKMN

He saBnsawwuecs kpatHbiMu 3 | KpatHbie 3

Mopspgok h  OtHocutenbHoe | MNMopsgok h OTHOCUTenbHOE Mopsagok OTHOCUTEeNbHOE
HanpsxeHue HanpsikeHue (Uy) | h HanpskeHue
(Un) (Un)

5 6,0% 3 5,0% 2 2,0%

7 5,0% 9 1,5% 4 1,0%

11 3,5% 15 0,5% 6..24 0,5%

13 3,0% 21 0,5%

17 2,0%

19 1,5%

23 1,5%

25 1,5%

5.2.5 HanpsikeHue UHTepPrapMoHuK

YpoBeHb UMHTEPrapMoHWK BO3pacTaeT BCNEeACTBME pasBUTUS  npeobpasoBaTener  4acToTbl U
aHarory4yHoro ynpasensioLero o60pyaoBaHus. YPOBHU HaXoAsTCs B CTaAMU PacCMOTPEHUS B OXMOaHWUM
HaKOMMEHUs1 OOMOSIHUTENIbHOMO OMnbiTa. B onpeaeneHHbIX criyyasix MHTePrapMOHMWKM, OaXe Ha HU3KUX
YPOBHSIX, MPUBOASAT K BO3HUKHOBEHMIO coninkepa (CM. 5.2.7), Un K BO3HUKHOBEHMWIO MOMEX B cUCTEMax
yrnpaBieHNe Harpyskoi ¢ MOMOLLbIO MYNbCUPYIOLLMX CUTHarOB.

5.2.6 I'Iepe.qaqa CUTHANoOB MO CeTAM JJNNIeKTpn4eCKoro nutaHunsa

B HekoTOpbIXx cTpaHax obLue pacnpegennuternbHble CUCTEMbI MOTYT UCMOMb30BaTbCS NULEH3VPOBAHHOM
3HeprokomMnaHven ansa nepegaymn curHanoB. bonee 99% ycpeoHEHHbIX Ha 3 C HaNPS>KEHUN CUrHanoB B
CYTKM He JOIDKHO NPEBbIWAThL 3HAYEHU, yKadaHHbIX Ha CreayoLLEeM PUCYHKE.
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PucyHok 5.17: Npedenbi yposHel HanpsiKeHUsi cugHasos, rnepedasaemMbix Mo 371EKMPUYECKUM CEMSM, 8
coomeemcmaeuu co cmaHdapmom EN50160

5.2.7 CreneHb CKaika HanpsXeHus

Mpn HOpManbHbLIX YCNOBUAX 3KCMyaTauun, 3a nobor nepuos NpoaorHKUTENBHOCTLIO B OOHY HELENto
CTeneHb ANUTENbHbLIX CKAYKOB HanpsbkeHust (dpnukepa), BbI3BAHHOTO CKa4ykaMu HanpsikeHus, OOSPKHa
6bITb Pr< 1 B TeueHne 95% BpemeHw.

5.2.8 TpoBan HanpsxeHus

MpoBanbl HanpsXxeHUs 06bIYHO 0OYCNOBMEHbI HEUCNPaBHOCTAMU, BO3HMKAOLWMMMN B OOLLEN CUCTEME Ui
B yCTaHOBKax nornb3oBaTtenen ceTen. [ogoBas yacTtoTa CyLEeCTBEHHO M3MEHSIETCA B 3aBUMCMMOCTU OT
TUNa CUCTEMbI MUTaHWUA U OT ToukM HabmogeHus. bonee Toro, pacnpegeneHne Ha MPOTSHKEHWW roga
MOXeT ObiTb BeCcbMa HeperynspHbiM. bonblias yacTb NpoBanoB HaMpsKEHUS UMeEET ANUTENbHOCTb
MeHee 1 ¢ 1 coxpaHsioLeecs HanpsxeHue, npesbiwatowiee 40%. TpaauunoHHo, Nopor Havana npoeana
paBeH 90% HoMuHanbHOro HanpskeHusa. CobpaHHble MpoBanbl HanNpPsXXeHUs KnaccuduuupyroTcs B
COOTBETCTBMM CO crieyoLlen Tabnuuen.

Tabnuya 5.8: Knaccugukauusi nposasnog HarnpsKeHusi

OcTaTo4yHoe OnutenbHOCTb (MC)

HanpshkeHue 10 <t<200 200 <t <500 500 <t <1000 1000 <t < 5000 5000 <t < 60000
90> U =80 Avenka A1 Auerika A2 Avenika A3 Auerika A4 Avenika A5
80>U=70 Avenika B1 Avelika B2 Avenika B3 Avelika B4 Avenika B5
70> U =240 Avenika C1 Avelika C2 Avenka C3 Avenika C4 Avenka C5
40>U=5 Ayenka D1 Ayerika D2 Averika D3 Ayerika D4 Averika D5
U<b Ayenka E1 Auerika E2 Averika E3 Auerika E4 Avenika E5

5.2.9 TepeHanpskeHUs

MepeHanpsxeHns 06bIYHO BbI3bIBAKOTCS ONepaLmnsMmn NepeknioyeHms U OTKIIOYEHUS Harpysok.
TpaavumoHHOo, nopor Havana nepeHanpsxeHus paseH 110% HomwuHanbHOro HanpskeHus. CobpaHHble

nepeHanpsXXeHust KnaccnduumpyoTcs B COOTBETCTBMM CO crnegytowen Tabnuuen.

Tabnuya 5.9: Knaccughukauyus nepeHanpsi»xeHul
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MepeHanpsxeHue OnutenbHOCTb (MC)
10 =t <500 500 <t <5000 5000 <t =< 60000
U=120 Averika A1 Avenka A2 Avenka A3
120 >U > 110 Averika B1 Averika B2 Avenka B3

5.2.10 KpaTkoBpeMeHHble npepbiBaHUSA HanpsiXXeHUs1 MMTaHUA

Mpy HOpManbHbLIX YCMOBUAX 3JKCAMyaTauUW exerogHoe MnposiBlieHUe KpaTKOBPEMEHHbIX MpepbliBaHUM
HanNps>KeHUs NMUTaHUA HaxXOAWUTCHA B AMana3oHe OT HECKONbKMX AEeCHATKOB A0 HECKOSIbKUX COTEH pas.
OnutensHocTb NpnbnuantensHo 70% KpaTKOBPEMEHHbIX NPepbiBaHUA MOXET COCTaBNATb MeHee OAHOM
CeKyHAbI.

5.2.11 AnuTenbHble NpepbiBaHUA HaNPSXXEHUA NMUTaHUA

lMpn HOpMarnbHbLIX YCMOBUSX 3KCMyaTauMn exerogHas 4YactoTa CryvalHbIX NpepbiBaHUA HaMnpsKeHWs
NUTaHWSA NPOOOIPKUTENBHOCTBIO 6onee Tpex MUHYT MOXeT ObiTb MeHee 10 nnn go 50, B 3aBUCMMOCTHK OT
yyacTka.

5.2.12 Hactpounka peructpatopa npubopa Power Master ana HabnopgeHun B
cooTBeTCcTBUM cO cTaHaapTom EN 50160

Mpnbop Power Master cnocobeH BbINOMHATL HabnogeHnst B cooTBeTCTBUM co cTaHaapTtoMm EN 50160 no
BCEM BeNunyMHaM, OMMCaHHbIM B Mpeblaywux pasgenax. Ong ynpouweHus npouenypsl npnbop Power
Master vmeeT npeaBapuTENbHO YCTAHOBMEHHYK KOHdurypauuto peructpatopa (EN50160). [Mo
yMOMyaHuio, B HabnwogeHue Takke BKIHOYAKOTCA TeKylwue napameTpbl (CpeaHekBagpaTuyeckoe
3HaveHue, KOI(PPULNEHT UCKaKEHUA CUHYCOMOANbHOCTM KPMBOW U T.A4.), KOTOpble MOryT obecneynTtb
OONOMNHUTENbHYID WHopmaumio ang HabniogeHus. Kpome Toro, npu HabnogeHuM 3a KavyecTBOM
HaNps>KeHUs Monb3oBaTerlb MOXET Takke OOHOBPEMEHHO PerncTpupoBaTb Apyrne napameTpbl, Takue,
Kak MOLLHOCTb, 3HEPIsi U rAPMOHUKM TOKa.

Ona cbopa cobbITniA, CBA3aHHbLIX C HanpshKeHMEM B NpoLecce peructpaumu, criegyet pasbnokmpoBaTb
onumio «Include events» B perucrtpatope. 3a mHdopMaumeln O HacTporkax COObITUMI, CBSA3AHHLIX C
HanpshkeHnem, obpaluatbes K pasgeny 3.19.2.

GENERAL REC. C_INE 13:06

10 min (EN 50160, GOST 54149)

INCLUDE EVENTS
INGLUDE ALARMS
START TIME

Available memory: = 1 year (4095KMB)
" START || I I |

PucyHok 5.18: lpedsapumenbHo onpedeneHHas KOHghuaypayusi peaucmpamopa 8 coomeemcmauu co
cmaHdapmom EN50160.

Mo 3aBepluieHUM perncTpauum BhINOMHAETCA 0030p B cOOTBETCTBMM €O cTaHgaptom EN 50160 c
NCNonb3oBaHNeEM nporpammHoro obecneveHuss PowerView v3.0. 3a pgetanbHon wHopmaumen
obpallaTbes kK pyKoBOACTBY nonb3oBatens PowerView v3.0.
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6 TexHM4YecKue XapaKTepUCTUKMN

6.1 O6wwme TexHNYECKUE XapaKTepPUCTUKHU

JunanasoH paboumx Temnepartyp:
[JunanasoH Temneparyp XxpaHeHus:

MakcumanbHasa BNaXHOCTb:

CreneHb 3arps3HeHns:
Knacc 3awuTbl:

KaTteropus namepenus:
YpoBeHb 3aluThI:
abapuTsbi:

Macca (c 6aTaperikamm)
Oucnnen:

MamaTtb:

AKKYMYISITOPbI:

BHELUHWI UICTOYHMK MUTAHUSA NOCTOSIHHOTO
TOKa — 3apsijHOE YCTPOMUCTBO:
MakcumarnbHble 3HaYeHust noTpebnsemoro
TOKa:

Bpems 3apsakm akkyMynsTOpOB:
Mepepava:

-10 °C + +50 °C
-20 °C + +70 °C
95% oTH. BnaxHoctu (0°C + 40°C), 6e3 koHOeHcaunn

2
YcuneHHas nsonaums

CAT 1V/600 B; CAT 111/1000 B

IP 40

23cmx14cmx 8 cm

0,96 kr

LiBeTHOM 4,3-010MMOBBIN >XuAKoKpUcTannuyeckun gucnnen TFT ¢
noacseTkon, 480 x 272 To4ek.

MpepoctaBnsetca kapta microSD 8 TIB,
MakcumarbHoe 3HayeHne 32 b.

Akkymynsitopbl NiMH, 6 wTt. no 1,2 B,

™n HR 6 (AA)

ObecneynBatoT NosIHOEe YYHKLUMOHMPOBaHWe Ao 4,5 yacos*
100-240 B~, 50-60 'y, 0,4 A~, CAT I 300 B

12 B nocTosiHHOro toka, MuH. 1,2 A

12 B/300 MA — 6e3 akkyMmynsiTopoB

12 B/1 A — npu 3apsgke akkyMynsaTopos

nogaepXxueaetcs

3 yaca*

USB 2.0 CraHpgapTHbin USB-pasbem, Tun B
RS-232 8-KoHTakTHbIN PS/2 — T1Mn,115200 6oa
Ethernet 10 Mb

*Bpems 3apsga v Bpems paboTbl ykasaHbl 41151 aKKyMYNSiTOPOB C HOMUHaNbHoM eMkocTbio 2000 MA-Y.

6.2 W3mMmepeHus

6.2.1 OOuwee onucaHue

Makc. BxogHoe HanpsikeHue (asa — HenTpanb):

1000 B (cpegHeksagp.)

Makc. BxogHoe HanpsibkeHue (casa — dasa):

1730 B (cpenHekBagp.)

BxogHoe nonHoe conpoTtuerieHve dasa — HelTpans:

6 MOwm

BxoaHoe nonHoe conpoTtuereHne gasa — pasa:

6 MOwm

AHanoro-uundpoBol npeobpasoBaTernb

16 6uT 8 KaHanos,
OJHOBPEMEHHOE N3MepeHne

OTanoHHaa Temnepartypa

23°C +2°C

BnusiHue TemnepaTtypsi

60 yacTtei Ha MunnuoH/°C

MPUMEYAHUE: [pubop umeeT 3 BHYTPEHHUX [AuanasoHa HanpskeHun. [duana3oH Bblbupaetcs
aBTOMaTU4ecKku, B COOTBETCTBUM C YCTaHOBIEHHbIM napametpoM «Nominal Voltage» (HomuHanbHoe
HanpsbkeHue). 3a getanbHon nHopmaumern obpawaTbes k Tabnuuam, NpUBeAEHHLIM HUXE.

HomunHanbHoe dasHoe HanpsbkeHne (L-N): Unom

[wnanasoH Hanps»keHus

50 B + 136 B (L-N) [nanasoH 1
137 B + 374 B (L-N) Ownana3soH 2
375 B + 1000 B (L-N) OnanasoH 3

HomuHansHoe mexaydasHoe HanpsikeHue (L-L): Unom

[Owana3soH Hanps>xxeHuna

50 B + 235 B (L-L) [nanasoH 1
236 B + 649 B (L-L) Ownana3soH 2
650 B + 1730 B (L-L) Ownana3soH 3

MPUMEYAHUE: B npouecce usmepeHnss U permctpaumm gaHHbIX HeobxoaMMo cneuTb 3a TeM, YTobbl
BCE KIEelM HanpsbkeHWs Oblnn MOAKMIOYEHbl. HenoakmnoyeHHble KhAewy HanpshkeHus NogBepKeHbI
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BO3LENCTBMIO SNEKTPOMArHMTHbIX MOMEX M MOryT CTaTb MPUYMHOM FNOXHBLIX COObITUIA. PekomeHpyeTcs
3aKopayMBaThb MX Ha BXOA HaMNpsiKeHus HerTpanu npubopa.

6.2.2 ®da3Hble HanpsXeHusA

Cpeonexsadpamuueckoe 3nauenue asnozo nanpsaxcenusn 0aa 10/12 nepuo0og: Usrns, Usrns, Usrms, Unrns,
nepemenHblii MOK + ROCMOAHHbBLIL MOK

[rnanasoH namepeHus PaspeleHune* MorpelwHocTb [rnanasoH HOMMHaNbHbIX
Hanps»KeHnn
10% Unom + 150% Unom 10 mB, 100 mB +0,1 % - Unom 50 + 1000 B (L-N)

* - 3aBVCUT OT U3MEPSIEMOrO HanpPsKEHNs

Cpeonexeadpamuueckoe snavenue nanpaxcenus 3a noaynepuod: Uirmsii), Uzrms@wz) Usrms@iz) Uimingz),
Uaminer2), Uaminwrz2)y UimMaxiz) Uzamaxiiz), Uamax(iz) nepementbiii mox + nocmoannwlit mox

[nana3oH namepeHus PaspeleHune* MorpeluHocTb [nana3oH HOMUHanbHbIX
HanpsbkeHun
10% Unowm + 150% Unowm 10mB, 100mB +0,2 % - Unowm 50 + 1000 B (L-N)

* - 3aBUCUT OT N3MEPAEMOr0 HanpsiKeHust

NMPUMEYAHUE: N3mepeHusi cobbimuli, cesi3aHHbIX C HanpsiXeHUeM, OCHO8bI8alomcs Ha
cpedHekeadpamu4ecKOM 3Ha4eHUU HarnpsiKeHus 3a rnoJiyrnepuoo.

Kosppuuuenm amnaumyowt: CFy,, CFy,, CFys, CFyy

[wnanasoH nsamepeHnm Pa3pelieHune* [NorpelwHocTb
1,00 + 2,50 0,01 +5% -CFy
* - 3aBUCUT OT N3MEPAEMOr0 HanpsiKeHust

ITukosoe nanpsasicenue: U, Uwi, U, nepemennstii mox + nocmoanHulii mox

[nana3oH namepeHumn PaspelieHue* MorpeluHoCcTb
[Owana3soH 1: 20,00 + 255,0 B (n1koB.) 10mB, 100mB +0,5% - Uw
[vanasoH 2: 50,0 B + 510,0 B (nukoB.) 10 mB, 100 mB + 0,5%:- Us«
OnanasoH 3: 200,0 B = 2250,0 B (nukoB.) 100 mB, 1B + 0,5%- Usx

* - 3aBUCUT OT N3MEPAEMOr0 HanpsiKeHust

6.2.3 MexaydasHble HanpsXeHUA

Cpeonexsadpamuueckoe 3naueHue mexncoygaznozo nanpaxycenusn onsn 10/12 nepuooos: Uirrms, Uzzrms: Usirms:
nepemeHHblil MoK + NOCMOAHHBLIL MOK

[nana3oH namepeHus PaspeleHune* MorpeLuHocTb [nana3oH HOMUHanbHbIX
HanpsbkeHun
10% Unowm + 150% Unowm 10mB, 100mB +0,1 % - Unowm 50 + 1730 B (L-L)

Cpeonexeaopamuueckoe 3HaueHue HANPAXHCEHUA 3a NOynepuod (codvimun): Uiprmss2),U2srms(w/2), Usirms(1/2)s
U1oming2),Yzamingrzy Usimingrzy, Uiamaxiz) YUzsmaxrz), Usivax(rz), nepemennblii mox + nocmoanHsil mox

[nanasoH namepeHus PaspelueHune* MorpelwHocTb [rnanasoH HOMUMHaNbHbIX
Hanps»KeHUn
10% Unowm * 150% Unowm 10mB, 100MB +0,2 % - Unom 50 + 1730 B (L-L)

Kosppuuuenm amnaumyowi: CF yy1, CF o3, CFys;

[wnanasoH nsamepeHnm PaspelueHue [NorpelwHocTb
1,00 + 2,50 0,01 +5% - CRy

ITukosoe nanpsxncenue: U, Uz, Usiec, nepemennstit mok + nocmoanuutii mox

| Onana3zoH namepeHui | Paspellexuve MorpelHocTb

148



MI 2892 Power Master

ColdepixaHue

[vanasoH 1: 20,00 + 422 B (nukos.) 10mB, 100mB +0,5 % - Us

[nana3soH 2: 47,0 B + 884,0 B (nukos.) 10 mB, 100 mB + 0,5%- Us

[vanasoH 3: 346,0 B + 3700 B (nukos.) 100 vB, 1B + 0,5%- Uek
6.2.4 Tok

lMonHoe BxogHOEe conpoTuBIEHNE

100 kOm.

Cpeonexsadpamuueckoe 3nauenue moka Livs, lorms, lswns, Inrns, nepemennstit mox + nocmosnnwtit mox 3a 10/12

nepuoooes.
TokoBble Ownana3soH [nana3oH namepeHun PesynbTupytoLas norpewHocTb
KneLym NPy U3MEPEHNM TOKa
1000 A 100 A + 1200 A
100 A 10A+175A
A 1281 055AA 05A=10A 0,5 % - Irms
' 50 mMA+1A
3000 A 300 A + 6000 A
A 1227 300 A 30 A+600A +1,5% - Irvs
30A 3A+60A
A 1033 1000 A 20 A+ 1000 A +13% .|
100 A 2A+100A o RMS
A 1122 5A 100 MA+=5A +1,3 % - |rvs

npumeqal-me: Pe3yanv|py+ou.|,a;| NOrpeLwHOCTb pacCyYNTbiBaeTCAd crieqyolmnm o6pa30M:

OverallAccuracy = 1,15 -\/InstrumentAccuracy? + ClampAccuracy?

Cpeodnexsadpamuueckoe 3nauenue moka (nyckooz2o moka) Iignsy, 1ormsyss 1armsyss INRmsys HEpemennbtit moxk +

HOCMOAHHBLI MOK

TokoBble [Owana3soH [wnanasoH namepeHni PesynbTupyowas norpewHocTb
Knewm npv U3MepeHun Toka
1000 A 100 mA + 1200 A
08 100 A 10A+175A .
A 1281 055AA 05A+10A +0,5 % - Irvs
' 50mA+1A
3000 A 300 A + 6000 A
A 1227 300 A 30 A+600A +1,5% - lrus
30A 3A-60A
A 1033 1000 A 20 A+ 1000 A 120% - |
100 A 2A+100A - RMS
A 1122 5A 100 MA =10 A +1,3 % - Irus

ITuxoeoe 3nauenue L, Lo, Lk, Ine, nepemennsiit mox + nocmoannotit mox

M3mepuTenbHas npuHagnexHocTb

lMukoBoe 3HayeHue

PesynbTvpylowias norpeLuHocTb
npv USMepeHnn Toka

1000 A 100 MA + 1700 A
A 1281 1o0A 10A =250 A £2,0%- |
055AA 05A+14A =AU RuS
' 50MA+14A
3000 A 300 A - 8500 A
A 1227 300 A 30 A+ 850 A £2,0 % - lrws
30 A 3A+85A
A 1033 1000 A 20 A+ 1400 A )
100 A 2A+140 A 3,0 % - laws
A 1122 5A 100 MA + 14 A +3,0 % - Irus

Kos¢ppuyuenm amnnumyoor CF\p: [1, 2, 3, 4, N|, nepemennslii mok + nocmoaunbvlii mox

[nanasoH nsamepeHnm

PaspelieHue

[NorpelwHocTb

1,00 + 10,00

0,01

+5 % -CF
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Ilozpewinocms cpedonexkeaopamuyeckozo 3navenusa nanpaxcenus 3a 10/12 nepuooos, usmepennozo na moxKoeom

6x00e
[nana3oH namepeHus (cobcTBeHHasi NnorpeLHocTb npubopa) MorpeluHoCTb KoadpdpuumeHT
aMnnnTyabl
OnanasoH 1: 10,0 mB (cpegHekBagp.) + 200,0 mB (cpegHekBagp.) +0.25% - U 15
OnanasoH 2: 50,0 mB (cpegHekBagp.) + 2,000 B (cpegHekBaap.) FE970 T URMS '

Urms — CpeaHekBagpaTUyeckoe 3HauYeHne HanpshKeHusl, \aMepeHHoe Ha TOKOBOM BXoJe

Hozpemnocmb cpeduexea()pamuuecxozo 3HAYeHUA HanpAjIceHus 3a naﬂynepuoo, U3BMEPEHHO020 HA MOKOBOM

6x00e
[nanasoH nsmepeHus (CobCcTBeHHas NOrpeLwHoOCcTbL npnbopa) [MorpelwHocTb KoadhcomumeHT
aMnnnTyabl
IwnanasoH 1: 2,0 MB (cpepgHeksagp.) + 200,0 mB +1 % - Urus
(cpegHekBaap.) 15
OnanasoH 2: 20,0 mB (cpegHeksaap.) + 2,0000 B ’
+1 % - Urnvs
(cpegHekBagp.)
6.2.5 YactoTa
[nanasoH nsamepeHnm PaspelueHune [NorpelwHocTb
YacrtoTta cuctembl 50 My: 40,000 My + 60,000 Ny,
YactoTta cuctembl 60 N'y: 50,000 Ny + 70,000 My 2mry £10mMy
6.2.6 Pnukep
Tun dnukepa [Owana3soH nsmepeHui PaspelieHune MorpeluHocTb*
Pinst 0,200 + 10,000 +5% - Pingt
Ps: 0,200 + 10,000 0,001 + 5% - Pg
Pt 0,200 + 10,000 +5% - Py
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6.2.7 0OOBeAMHeHHas MOLWHOCTb

O6beanHeHHass MOLHOCTb [nanasoH namepeHui MorpeluHocTb
Vckntoyas ToKoBble
Kneww (Tonbko npubop) 0.2% -P
AKTUBHasi MOLLHOCTb* 0,000 k +999,9 M C rimbkumm knewamm
(BT) A 1227/3000 A +1,7% -P
P1, P2, P3, Pt 4 paspsna
C xenesHbIMU KreLamm
A 1281/1000 A 0,7% -P
Vckntoyas ToKoBble
Knewu +0,2% -Q
HeaktuBHas MowHoCTL™™ 0,000 k + 999,9 M C(I'Irém6op TONbKO)
(BAD) A 122713000 A ;
N1, N2, N3, Niot 4 paspsga Al227 A $1,7%-Q
C XenesHbIMU KneLamm
A 1281/1000 A 0.7 % -Q
Vckntoyas ToKoBble
PUKCHDYEMAs Knewm (Tonbko npmuodop) 20,5% -Q
MO ngTb*** 0,000 k +999,9 M C rmbknmmn knewamm
”4(8 n) A 1227/3000 A +1,8% -S
S1, S, S5, Sewr 4 paspsna .
XenesHbIMU KneLamm 108%-S
A 1281/1000 A =56 70

*3HauyeHus1 nogpewHocmu siensitomcesi deticmsyrowumu, ecriu cos @ = 0,80; | > 10% Inom U U = 80% Unom
**3HaueHusi nogpewHocmu sienstomces deldicmsyrowumu, eciu sin @ = 0,50; | > 10% Inom U U = 80% Unom
***3HaueHus nozpewHocmu siensitomces deldicmayrowumu, eciu cos @ = 0,50, | > 10% Inom U U = 80% Unom

6.2.8 OcHOBHas MOLWHOCTb

OcHoBHasi MOLLLHOCTb

[wana3oH nsmepeHui

MorpeluHocTb

AKTUBHasi OCHOBHas
MOLLHOCTL* (BT)

Pfunds, Pfund,, Pfunds, P* it

0,000 k +999,9 M

4 paspsga

Vcknioyas TokoBble
Knewm (Tonbko
npubop)

+0,2% -Pfund

C rmbkumm knewiamm
A 1227/3000 A

+1,7% -Pfund

C xenesHbIMu
Knetiamm
A 1281/1000 A

+0,7% -Pfund

PeakTtBHas ocHoBHas
MoLHocTh** (BAp)

Qfunds, Qfund,, Qfunds, Q"

0,000k +999,9 M

4 paspsga

Wckntoyasi TokoBble
Knewm
(MpnGop ToNLKO)

+0,2% -Qfund

C rmbknmm knewamm
A 1227/3000 A

+1,7% -Qfund

C xenesHbIMu
Knetiamm
A 1281/1000 A

+0,7% -Qfund

Pukcupyemasi ocHoBHas
MOLLHOCTL*** (BA)

Sfunds, Sfunds, Sfunds, St

0,000 k +999,9 M

4 paspsga

Vcknioyas TokoBble
Knewm (Tonbko
npubop)

+0,2% -Sfund

C rimbkumm knewiamm
A 1227/3000 A

+1,7% -Sfund

C xenesHbiMn
Knewiamm
A 1281/1000 A

+0,7% - Sfund

*3HayeHusi nozpewHocmu sensromces elicmayrowumu, ecriu cos @ > 0,80; 1 = 10% Inom U U = 80% Unom
**3HayeHus nozpewHocmu siensromces 0elicmayrowumu, ecnu sin @ > 0,50; 1 = 10% Inom U U = 80% Unom
***3HayeHus1 noepewHocmu siensmces deticmayrowumu, eciu cos @ > 0,50; 1 2> 10% Inom U U = 80% Unom
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6.2.9 HeocHoBHasa MOLHOCTb

HeocHoBHas MOLLIHOCTb [Owana3soH nsmepeHui Ycnosus MorpeLuHocTb
A Vckntovas TokoBble
KTFZB:'A%"HBI"S“EQ‘T’)CT" 0,000 k + 999,9 M Knewm (TombKo
p npubop) +1,0% -Ph
4 paspsga
Ph1, Phz, Phs, Phyot Ph > 1% -P
MoOLLIHOCTb UCKaXXeHusi Vckntoyas TokoBble
CUHYyCOMAanbHOCTU TOoKa* 0,000k +999,9 M Knewmn
(BAp) (MpuBop ToNbKO) +2.0% - D,
4 paspsga
Di1, Di2, Dis, Dey, D> 1% -S
MoLLIHOCTb UCKaXeHus Vckntoyas TokoBble
CUHycovaanbHOCTU 0,000 k +999,9 M Knewn
HanpspkeHns* (BAp) (MpunGop ToOMNbLKO) +2,0% - Dy
4 paspsga
Dvi, Dvz, Dvs, Dey Dv> 1% -S
MoLLIHOCTb UCKaXeHus Vickntouas TokoBble
r”; vormi: (BAD) 0,000 k + 999,9 M Knewm
P P (Mpubop Tonbko) +2.0% - Dy
4 paspsga
Dhz1, D2, Dns,Den Di> 1% -S
dukecnpyemasi HeOCHoBHast Vickntouas TokoBble
MF:)LHOCTID* (BA) 0,000 k + 999,9 M Knewm (TonbKo
npuGop) +1,0% - Sy
4 paspsga
Sni1, Sn2, Sz, Sen Sy> 1% S
® Vckntovasa TokoBble
Mou.lHocﬁC:Iap)ll\nec')wHamﬂK* (BA) 0,000 k = 999,9 M kneum (Torbko
P npubop) +2,0% - Sy
4 paspsga
SH1, SH2, Shs,Sen S> 1% -S

*BHauyeHus1 nogpewHocmu signsitomcesi deticmsyrowumu, ecnu | > 10% Inom U U = 80% Unom

6.2.10 KoadhcpuumeHT mowHocTu (PF)

[wnanasoH nsamepeHnm

PaspelieHue

MorpelHocTb

-1,00 + 1,00

0,01

+ 0,02

6.2.11 KoadhdbmumeHT casura a3 ((DPF) unu Cos o)

[vanasoH nsamepennm

PaspelieHue

MorpelHocTb

-1,00+ 1,00

0,01

+0,02
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6.2.12

OHeprusa

[nana3oH namepeHun
(kBT-4, KBAY, KBAY)

PaspeweHue

MorpewHocTb

Wckntouas TokoBble
KneLm
(Tonbko npunbop)

000 000 000,001 + 999 999 999,999

C rmbKnmMmn TOKOBbLIMM
knewamm A 1227

000 000 000,001 + 999 999 999,999

C rmbKNMKn TOKOBbIMM
knewamu A 1281
MHoroananasoHHble
knewm 1000 A

000 000 000,001 + 999 999 999,999

AkTuBHas aHeprus Ep*

C rmbKnmMmn TOKOBbLIMM
knewamm A 1033
1000 A

000 000 000,001 + 999 999 999,999

12
paspsigoB

+0,5% -Ep

+1,8 % -Ep

+0,8% -Ep

+1,6% -Ep

Mckntoyasi TokoBble
Knewm
(Tonbko npunbop)

000 000 000,001 + 999 999 999,999

C rmbKnmMun TOKOBbLIMM
knewamm A 1227

000 000 000,001 + 999 999 999,999

C rmbKMUMM TOKOBbLIMU
knewamm A 1281
MHorognanasoHHble
knewm 1000 A

000 000 000,001 + 999 999 999,999

PeaktuBHas aHeprus Eq**

C rmbKnmMun TOKOBbLIMM
knewamm A 1033
1000 A

000 000 000,001 + 999 999 999,999

12
paspsigoB

+0,5% -Eq

+1,8 % -Eq

+0,8 % -Eq

+1,6 % -Eq

*3HayeHusi nozpewHocmu sensromces Oelicmayrowumu, ecriu cos @ > 0,80; 1 = 10% Inom U U = 80% Unom
**3HayeHus nozpewHocmu sensromces 0elicmayrowumu, ecnu sin @ > 0,50; 1 = 10% Inom U U = 80% Unom

6.2.13 N apMOHUKMN 1 KO3 PULMNEHT NCKAXKEHNA CUHYCOMAANTbBHOCTN KPUBOW HanpsXKeHUs

[Owana3soH nsmepeHui PaspelieHue MorpeluHocTb
UhN<1 % UNom 10 mB + 0,15% . UNom
1% Unom< Uhn< 20% Unom 10 mB + 5% -Uhy
Unom: HOMMHanbHoOe HanpsikeHune (cpeaHeksagp.)
Uhy:  n3MepeHHoe HanpsbkeHue rapMoHMK
N rapMmoHun4yeckas coctaenstoulas 0-a + 50-a
[nanasoH namepeHun PaspelueHue MorpelHocTb
0 % Unom< THDy< 20 % Unom 0,1% +0,3
Unom: HOMMHanbHOE HanpshkeHue (cpeaHeksagp.)
6.2.14 FapMOHUKUN 1 KOIP(PULNEHT NCKAXKEHUSA CUHYCONAANBbHOCTU KPMBOMW TOKa
[wana3soH nsmepeHui PaspelieHune MorpeLuHocTb
Ihn< 10% Inom 10 mB +0,15% - Inom
10% Inom< lhn< 100% 10 mB +5% -lhy
Inom: HomuHankeHbIN TOK Knewlen (cpegHeksaap.)
Ihy: N3MepeHHbI TOK rapMOHUK
N rapMmoHun4yeckas coctasnstouas 0-a + 50-a
[wana3oH nsmepeHuin PaspelieHne MorpeluHoCcTb
O% |Nom< THD|< 100% |Nom 0,1% i 0,6
100% Inom< THDi< 200% Inom 0,1% +0,3
Inom:  HOMMHanNbHbIN TOK (CpegHekBagp.)
6.2.15 UHTeprapMoOHUKMU HanpsixkeHUst
[nanasoH namepeHun PaspelueHune | MorpelHocTb
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Uihn<1% Unom 10 mB %+ 0,15% - Unom
1% Unom< Uihn< 20% Unom 10 mB + 5% -Uihy
Unom: HOMMHanbHOE HanpshkeHue (cpeaHeksaap.)
Uihy:  nsmepeHHoe HanpskeHue rapmMoHMK
N- WHTeprapMoHun4yeckasa coctasnsatowaga 0-a + 50-a
6.2.16 UHTeprapMoOHUKM TOKa
[Owana3soH nsmepeHui PaspelieHune MorpeLuHocTb
Ihn< 10% Inom 10 mB +0,15 % - Inom
10% Inom< lhn< 100 % 10 MB + 5% -lihy
Inom: HomuHankeHbIN TOK (CpeaHeksaap.)
lihy: N3MepeHHbI TOK MHTEPrapMOHUK
N WHTeprapMoHuyeckas coctasnstowasa 0-a + 50-a
6.2.17 CurHanbl ynpaBneHus
[Owana3soH nsmepeHui PaspelieHue MorpeLuHocTb
1% UNom< USig< 3% UNom 10 mB + 0,15% . UNom
3% UNom< USig< 20% UNom 10 mB + 5% 'USig
Unom: HOMMHanbHbIV TOK (CpeaHekBagp.)
Usig:  VamepeHHoe HanpsikeHve curHanos, nepegasaembixX no cetu
6.2.18 HecummeTtpus
[nanas3oH HecumMMmeTpumn PaspeleHune MorpelHocTb
u % - U
" 0,5% + 5,0% 0,1% +0,15% - v
+0,15% -u
i Py
0 0,0% + 20% 01% £ 1% 1
+1% -i
6.2.19 HeonpegeneHHOCTbL BPEMEHU U ANUTENbLHOCTHU
Heonpeoenennocms 4acoe peaibHozo epemenu
[wnanasoH pabo4er TemnepaTypsbil: MorpelHocTb
-20°C + 70°C + 3,5 4acTn Ha 0,3 c/cyTkn
MUITTMOH
0°C = 40°C + 2,0 yacTn Ha 0,17 clcyTkn
MUWIITTMOH

Hpodaﬂ.)fcumeﬂbuocmb Coﬁblmu}l, 6PEeMEHHAA MemKa u Heonpedeﬂennacmb pecucmpamopa

[wnanasoH nsamepenns PaspelueHuve MorpelHocTb
[nutensHocTb R .
COBLITYS 10 mc + 7 aHen 1 mMc + 1 nepviog
6.2.20 OaTumk Temnepartypsbl
[wana3oH nsmepeHui PaspelieHne MorpeluHoCcTb
-10,0°C + 85,0°C 0.1°C +0,5°C
-20,0°C +-10,0°C u 85,0°C + 125,0°C ' +2,0°C

154



MI 2892 Power Master

ColdepixaHue

6.3 Perucrtpatopsl

6.3.1 Perucrpatop ob6Lwiero HasHa4YeHus

Beibopka 5 nokasaHun B ceKyHOy, HENPEpPbIBHOE BLIMOJIHEHNE 3aMEPOB B KaXaoM KaHane. 3amepbl
BO BCEX KaHamnax BbIMOMHAKTCS OOHOBPEMEHHO. Yactota 3amMepoB HenpepbiBHO
CYHXPOHU3MPYETCS C YacTOTOW CEeTW.

Peructpupyemble HanpsikeHue, TOK, 4acToTa, KOI(PUUMEHTbI aMnnuTyAbl, MOLLHOCTb, 3Heprusi, 50

BEMUYMHBI rapMmoHuk, 50 uHTeprapMoHuk, drvkep, nepegaBaeMble cuUrHanbl, HecUMMeTpusi. 3a
JeTanbHol MHopMauunenr 0 TOM, Kakue MUHUMarbHble, MaKkCUMaribHble, cpedHue wu
aKTMBHbIE CpedHWE 3Ha4YeHUsi COXPaHATCS Ans Kaxgoro napameTpa  cregyet
obpaliatbes K pasgeny 4.4.

WHTepBan 1¢,3c¢,5¢,10c, 1 MUH, 2 MUH, 5 MuH, 10 MUH, 15 MUH, 30 MUH, 60 MUH.

permcTpaumu

CobbiTns Bce cobbIThsa 6e3 orpaHMyYeHnst MOryT COXPaHATLCS B 3aMUCH.

ABapuiHble curHanbl

Bce aBapMﬁHble curHanol 6e3 orpaHn4yeHmna MoryT CoxXpaHAaTbCAa B 3anuncu.

Tpurrep

Bpems 3anycka nnv py4yHou.

Tabnuya 6.1: MakcumarnbHasi npodomKkumenibHocme obwel peaucmpayuu

Pa3mep kapTbl microSD
816 | 16 6 || 3216
WHTepBan peructpauum MakcrmarnbHas NpoAoIMKUTENBHOCTL 3anmMcu™

1c 2 cytok 17 4 5cytok 7 v 10 cyTok 22 Y

3c 8 cytok 3 4 15 cyTok 23 4 32 cytok 18 y

5c¢ 13 cytok 14 4 26 cytok 154 54 cytok 154

10c 27 cytok4 4 53 cyTok 6 4 109 cyTok 6 4
1 MUH 163 cyTok 3 4 319 cyToK 14 4 > 1 roga
2 MWH 326 cyToK 7 4 > 1 roga > 1 roga
5 MUH > 1 ropa > 1 roga > 1 ropa
10 MuH > 1 roga > 1 roga > 1 ropga
15 MuH > 1 ropa > 1 roga > 1 ropa
30 MyH > 1 roga > 1 roga > 1 ropga
60 MUH > 1 ropa > 1 roga > 1 ropa

*MamaTb nepen pernctpauunen He 3anosiHeHa

6.3.2 PerucTtpatop hopMbl HaNpPSXKEHUSI U TOKa U NYCKOBbIX TOKOB

BbinonHeHne 3amMepoB

102,4 3amepa 3a nepuog uukna npu dactote cetun 50/60 u, HenpepbiBHOE
BbIMOSIHEHME 3aMepPOB B KaXKOOM kaHane. 3amepbl BO BCEX KaHanax BbIMOMHAOTCA
0gHOBpeMeHHo. YacToTa 3aMepoB HeNpepbIBHO CUHXPOHU3NPYETCS C HacTOTOW CeTu.

Bpewmsi perucTtpaumm

O11c po60c.

Tun peructpaumm

EouHnyHan — peructpauma nepexonHoro npolecca 3aBepllaeTcd rnocne
nepBoro TPUIrepHoro curHana;

HenpepsbiBHaa — nocrnefoBaTenbHas perncrpaums popMbl HanpskeHus 1
TOKa A0 Tex nop, Nnoka nonb3oBaTerlb He OCTaHOBUT U3MEpPEeHUe, UNKn rnoka
namsaTb Npubopa He OydeT MONTHOCTBLIO 3aMOSIHEHA. 3a Kakablii ceaHC MOXeT
ObITb coxpaHeHo makcumym 200 3anucent.

Peructpupyemsle dopmbl HanpsbkeHnst u Toka: Ui, Uz, Us, Uy, (Uiz, Uzs, Usi), Iy, I2, 3, In
BEMWYMHBI
Tpurrep YpoBeHb HanpsXKeHUst UnNu Toka, cobbITUSA, CBA3aHHbIE C HaMpsHXKeHNeM, aBapynHbIe

CUrHansbl, onpegenieHHble B Tabnuue aBapMﬁHbIX CuUrHanos, nnu py‘-IHOIZ Tpurrep.

6.3.3 CHMMOK 3KpaHa hOopMbl HaNPSXKEHUSA U TOKa

Beibopka

102,4 3amepa Ha umkn npu 4vactote cetn 50/60 . 3amepbl BO BCex KaHanax
BbINOMHATCA OAHOBPEMEHHO.

Bpems peructpauum

Mepuog B 10 yunknos.

Peructpupyemsle 3amepbl hopMmbl HanpskeHus v Toka: Ui, Uz, Us, Uy, (Uiz, Uzs, Usi), I1, Iz, I3, In,
BEJIMYUHbI BCE M3MEpPEHUS.
Tpurrep Py4yHon
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6.3.4 Perucrtpatop nepexoaHbIX NpoLeccoB

Bbibopka 1024 szamepa Ha uukn npu vactote cetu 50/60 . 3amepbl BO BCeEX KaHanax
BbINOMHATCA OAHOBPEMEHHO.

Bpems pernctpaummn  Mepwog 1 + 50 umknos.

Peructpupyemsble 3amepsbl hopmbl HanpskeHns n Toka: Uy, Uz, Uz, Un, (Uiz, Uzs, Usy), Iy, 12, 13, In
BEJIMYUNHbI PaccuutbiBaetca ans Bcex kaHanos: Urws, Irms, THDy, THD,
Tpurrep: PyyHon, dV — 3a geTanbHon nidopmaumen obpawiaTtbes K pasgeny 5.1.16

6.4 CooTBeTCTBME CTaHOapTam
6.4.1 CootBetcTBue ctaHgapty M3OK 61557-12

O6wue u cywecmeeHHbIe XxapakmepucmuKu

CDyHKLI,I/Iﬂ OLIeHKM Ka4YeCTBa 3N1EKTPO3HEepPrnn -S

KocBeHHOe M3aMepeHMe Toka 1 MpsSIMOe U3MEepeHre
SD  nhanpsbkenust

Knaccudukaums B cooTBeTcTBun € 4.3
KocBeHHOe  un3MepeHWe Toka W KOCBEHHOEe

cC M3MepeHne Hanps>keHns

Temnepatypa K50

BnaxHocTb + BbicOTa CTaH,ElapT

Xapakmepucmuku usmepeHul

CuMBonbl yHKLNIA Knacc B cootBeTcTBUMN ¢ MOK 61557-12 [nanasoH namepeHun
P 1 2% + 200% Inom
Q 1 2% + 200% Inom ™
S 1 2% + 200% Inom
Ep 1 2% + 200% Inom
Eq 2 2% + 200% Inom
esS 1 2% + 200% Inom" >
Pa3wmep 0,5 -1+1
I, Inom 0,2 2% Inom + 200% Inom
Ihy 1 0% + 100% Inom
THD: 2 0% + 100 % Inom

(1) — HoMMHanbHbIN TOK 3aBUCUT OT AaTyMKa Toka.
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6.4.2 CootBetcTBUe ctaHpapTy MIOK 61000-4-30

Mpnbop ans nsmepeHns kavectsa
Paspen craHgapta M3OK 61000-4-30 1 napameTp anekTpoaHeprum Power Master Knacc
M3mepeHune
4.4. O6beanHeHNe N3MepPEHUii BO BPEMEHHbIE
WHTepBansbl
4.6. HeonpepeneHHOCTb 4acoB pearnbHOro BpemMeHu A
5.1. YactoTa Freq A
5.2. BennunHbl, XapaktepusyoLme nutaHne U A
5.3. dnukep Pst, Pit A
5.4. MNpoBansl U NepeHanpsxeHns Ubpip, Uswell, BNNTENBHOCTb A
5.5. MNpepbiBaHUA ONUTENbHOCTb A
5.7. HecummeTpus u A
5.8. MapMOHMKKN HanpsxeHus Uho-so A
5.9. VIHTeprapMoHuKn HanpsxeHns Uiho-so A
5.10. HanpsixeHwne curHanos ynpasneHus Usig A

157



MI 2892 Power Master Owu6ka! Ucnonb3yliime eknadky "InaeHas" ons
npumeHneHusi Heading 1 Kk mekcmy, komopbiii domkeH 30ecb omobpaxambCsi.

7 O6cnyxuBaHue

7.1 YcTaHOBKa aKKyMynsiTopoB B npu6op

1. Mepen TeM, Kak OTKpbIBATb KPbILLKY akKKyMYNSTOPHOrO oTceka, Heobxoanmo ybeanTtecs B
TOM, YTO 610K 3NEKTPUUECKOrO NUTAHNS N U3MEPUTESbHBIE BbIBOAbLI OTKIOYEHbI OT CETU
HanpsKeHUs, N NPMOOoP BbIKITHOYEH (CM. PUCYHOK 2.4).

2. BcTaBuTb akkyMynsiTopbl, Kak MOKa3aHo Ha PUCYHKE HWXKe (aKKyMYnAaTOpbl AOIMKHBI ObITb
BCTaBeHbI MPaBUIbHO, B MPOTUBHOM crny4vae npubop paboTaTtb He ByaeT, 1 akkyMynsaTopsbl
MOTYT pPaspsiAUTLCS MU BbINTW U3 CTPOS).

PucyHok 7.1: OTcek anst 6aTapen

1 Batapeun
2 CepuiiHbli Homep
3. lMepeBepHyTb NPUBOP (CM. PUCYHOK HUXKE) U YCTAaHOBUTL KPbILLKY Ha akKyMynsTopbl.
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PucyHok 7.2: 3akpbimue KpbIWKU akKyMyIsimopHO20 omcekKa

4. 3aBUHTUTE KPbILLKY Ha Npubope

Anpenynpem.qeuue!

e  BHyTpu npubopa npucytctTByeT onacHoe HanpsikeHue. OTcoeguHUTbL BCe U3MepUTenbHble
BbIBOAbI, OTKNOUYUTE Kabenb 3apsifHOro YCTPOMCTBa W BbIKNOYUTE NpuGop nepea
CHAAITUEM KpbILKN 6GaTapermHOro oTceka.

e Bo wu3bexaHue BO3ropaHUs WM TMOPAXEHUS INEKTPUYECKUM TOKOM cnepyeTt
Mcnonb3oBaTb TOJNbLKO GJIOK ceTeBOro nuTaHusA/3apsagHoOe yCTPOMCTBO, MOJyYeHHble OT
npou3BOAUTENA UNU AUCTPUOBLIOTOpPa 06opyaAoBaHUS.

e 3anpelyaeTcs ucnonb3oBaTb CTaHAAPTHbLIE GaTapen Npu NOAKNIOYEHHOM GNoKe ceTeBOro
nUTaHusA/3apAgHOM YCTPOUCTBE, MHa4Ye OHU MOTYT B3opBaTbcA!

e 3anpewaetcs OAHOBPEMEHHO TMPUMEHATb OaTtapen pasHbIX TUMNOB, MAapOK, CPOKOB
M3roTOBJIEHUS UITU C Pa3fNMYHbIMU YPOBHAMM 3apsaa.

e [lpu nepBoM 3apsifKke aKKyMynsaTOpOB HEO6XOAMMO, YTOObl OHU 3apsXkanucb He MeHee 24
Yacos, npexae 4em BKIYaTb Nnpubop.

MpumeyaHus:
e PekomeHayeTcs ucnonb3oBaTb HUKEMb-MeTanNnornapuaHble akkymynsitopbl, Tun HR 6 (pa3mep
AA). Bpemsa 3apsaaa v Bpemsa paboTbl ykasdaHbl A5 aKKyMYMNsSTOPOB C HOMUHANbHON €MKOCTbHO
2000 MA-u.
e Ecnu npubop He 6ygeT wucnonb3oBaTbCA B TeYeHWe ANUTENbHOTO BpemeHu, Heobxoammo
n3BreYb BCE aKKyMynsAToOpbl M3 aKKyMYMSTOPHOrO oOTCeka. 3aKkpbiTble akKymymnsTopbl MOryT
obecneyunBaTb NUTaHue npubopa B Te4eHne npubnunamtensHo 4,5 Yacos.

7.2 AKKymynatopsbl

I'Ip|/|6op COOEpPXNUT HUKenNb-MmeTannormgpugHblie akkKymMynaTopbl. [ns 3ameHbl adKKYyMYnATOpPOB cneayet
MCNONb30BaATb TOJIbKO a@KKYMYIATOPbI TOrO e TuMna, KOTOPpble YyKa3aHbl Ha Tabnuuke AKKYyMYIATOPHOro
OTCeKa 1UInun B HacTodALleM pyKkoBoACTBe.

Ecnn HeobxoOuMO 3aMeHUTb akKyMYMsiTOpbl, BCE LUECTb akKyMynsTOPOB [AOIMKHbl ObITb 3aMEHEHBbI.
Heobxoaumo crneanTtb 3a TeM, YTOOblI akKymynsaTopbl Oblniv yYCTaHOBMNEHbI B NPaBUNbHOW MOMSAPHOCTY;
HenpaBunbHas NONAPHOCTb YCTAHOBKN akKyMYNATOPOB MOXET NPUBECTU K NOBPEXAEHUIO akKKyMYNsiTOPOB
n/vnun npnbopa.

Mepsbi npedocmopo»(Hocmu npu 3apﬂdke HOEBbIX aKKyMyJisimopoe Usiu akKymMyJsisimopos,
Komopblie He Uucriosib3oeasiuCcb 8 me4deHue dnumesnibHO20 nepuoda epeMeHU

Bo BpeMA 3apAaga HOBbIX WK HE WUCMNOJNb3OBaBLUNXCA AONUTEJSIbHOE BpeMA (60nee 3 MeC‘i-ILl,eB)
AKKyMYyJAaTOpOB MOoryT nponcxognTb Henpeackasyemble XUMn4yeckme npouecchobl. Hukenb-
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MeTannornapuaHbie N HUKenNb-KagMuUeBble akKyMYnsiTOpbl NOABEPXKEHbI 3TOMY B TOW UIN MHOW CTEMNEHU
(nHoroa aTo HasbiBaeTcs adpekToM NamaTtun). B pesynbstate gaHHoro addpekta Bpems paboTbl npubopa
MOXeT ObITb 3HAaYMTENBbHO COKPALLIEHO B NepBOHaYarbHble LMKIbl 3apsaaku/paspsaku.

MoaTomy pekomeHayeTcs:
®  MOSHOCTLIO 3apsKaTb akKyMynaTopbl;
e TONIHOCTbIO pa3psikaTb aKKyMynsaTopbl (MOXET BbINOMHATLCA NPU HOopMarbHOW paboTe C
npmudopom);
o [loBTOPATH LMK 3apaaku/paspagkn, Kak MUHUMYM, ABa pasa (PeKoOMeHOYTCS YeTbipe LMKNa).
Mpn uncCnonb3oBaHUM BHELUHUX MUKPOMPOLECCOPHbIX 3apsaHbIX YCTPOWCTB OAWH MOJSHbIA - LINKM
3apsiakn/paspsakn BoiMOMHAETCS aBTOMaTUYECKMN.

Mocne BbINOMHEHUA AOaHHOWM npouenypbl HOMMHalribHasad €MKOCTb aKKymMyJnAaToOpa BOCCTaHaBJIMBAETCA.
Tenepb BpemMA paGOTbI rlle60pa cooTBeTCTBYET HAdaHHbIM, nNpuBeAeHHbIM B  TE€XHUYECKUX
XapaKkTepUucTunkax.

lpumeyaHus

3apsgHoe ycTpoWcTBO B npubope OcyLlecTBASeT 3apsaky rpynnbl 3fIeMeHTOB. JTO O3HayaeT, 4To
aKKyMynsaTopbl BO BpeMs 3apsAky COedMHSATCH MNocrefoBaTenibHO, MO3TOMY BCE aKKyMyNsSTopbl
OOMXKHbI OblTb B OANHAKOBOM COCTOSIHUM (3apsieHbl 40 6NM3KOro YpoBHS, OTHOCUTLCSA K OAHOMY TUMy U
ObITb N3roTOBMNEHbLI B OAHO BpEMS).

[daxe oauMH akKymynaTop C yXyALWEeHHbIMWU XapakTepucTukamu (Mnu npocTo OTHOCALMWCH K OPYromy
TUMNY) MOXeT MPUBECTM K HENpaBUNbHOW 3apsgke Bcero 6roka akkymynatopoB (HarpeBy ©6noka
aKKyMynsaTopoB, CyLLEeCTBEHHO COKpaLLeHHOMY BpeMeHn paboTbl OT akkyMynsiTOpOB).

Ecnun nocne BbINOMHEHNA HECKOSbKMX LIMKIOB 3apﬂ/:|,l<|/|/pa3ps:|p,KM HUKaKOro ynyduweHnda He OOCTUrHyTO,
crnepyet onpegenntb  COCTOAHME  OTAEJIbHbIX  aKKyMYIATOPOB (I'IyTeM CpaBHEHNA HanpaxeHud
AKKYyMYIATOPOB, NMPOBEPKN UX B 3apAaHOM YCTpOIZCTBe n T.,D,.). Becbma BEPOATHO, YTO MOBpeXaeHbl
TOJIbKO HEKOTOPbIE U3 aKKYMYIATOPOB.

OdbekTbl, onucaHHble Bbile, He cregyeT MyTaTte C  HOPMasibHbIM - YMEHbLUEHUMEM E€MKOCTM
aKKyMYSITOPOB C TEYEHMEM BpeMeHU. Bce akkyMynsaTopbl TEPSIHOT HEKOTOPYHO YacTb CBOEN eMKOCTU Npu
MHOFOKpaTHbIX —UMKMIax 3apsgku/paspsgku.  dakTudeckoe yMeHblueHWe 3apsifa  OTHOCUTENbHO
KONMYeCcTBa LMKIOB 3apsiAku 3aBUCMT OT TUMA akKymysnsiTopa M yka3aHO B TEXHUYECKOM OnucaHuu
aKKyMynaTopoB, NPeAoCTaBNEHHOM UX NPOU3BOAUTENEM.

7.3 CoBeTbl NO 3NIeKTPUYECKOMY NMUTAHUIO

AﬂpenynpemeHwﬂ
e WUcnonb3oBaTb TONMbLKO 3apsifHOe YCTPOMCTBO, NOCTaBNEeHHOEe NPOU3BOAUTENIEM.
e [lpu ncnonb3oBaHuM cTaHAAPTHLIX (ranbBaHW4Yeckux) GaTtapen ONOK cCeTeBOro MUTaHUA
Heob6XxoAMMOo OTKNYaTb.

Mpu ncnonb3oBaHMU opuUrMHanNbLHOro 6rioka CeTeBOro NUTaHWA/3apsiAHOrO YCTPoCcTBa Npubop npuxoauT
B MosiHoe pabo4yee COCTOsIHUE HemnocpeaCcTBEHHO Mocne BKMYeHusl. B To e camoe BpeMsi npoucxoaut
3apsaaka akkyMyrnsiTopoB; HOMUHaNbHOE BpeMs UX 3apsidku cocTaBnsieT 2,5 yaca.

AKKYMYNaTOpbl 3apskaloTcs Bcerga, Koraa 3apsiaHoe YCTPOWMCTBO MOAKMIOYMEHO K npubopy. BeTpoeHHas
3aWwnTHas Lenb KOHTPONMpyeT npoueaypy 3apsgkym u obecneyvMBaeT MaKCUMaribHbI CPOK CryxObl
aKKyMYSITOPOB.

Ecnn npubop ocTaetca 6e3 akKyMynsiTOpOB W 3apsigHOrO YCTPOWCTBA B Te4yeHue Goree 2 MUHYT,
MpoMcXoamT c6pocC YCTaHOBOK AaThbl U BPEMEHW.

7.4 Yuctka

[na o4nctku NOBEPXHOCTU np|/|6opa I/ICI'IOJ'IbSyIZTe MArKYH TKaHb, Crnerka yBliaXXHEeHHYH MbIfTbHOM BOOOM
nnn CrnnpTom. 3arem ocTaBbTe anGOp 00 NOJTHOTIo BbICbIXaHUA nepen UcnosfibaoBaHMUeM.

Anpenynpemeuwﬂ
e He ucnonb3ynTe XK1UAKOCTEN Ha OCHOBE 6€H3UHA UNU YrieBoAOPOAHbIX COeANHEHNN!
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e He nponuBanTe YMCTALLYIO XXUOKOCTb Ha npubop!

7.5 Tlepuopgnyeckasa kKanmbpoBka

Ins obecrnevyeHnss NPaBUMbLHOTO M3MEPEHWsT BaXKHO PEryrsipHO BbIMOMHATL Kanubpoeky npuGopa. Mpu
HenpepbIBHOM €XXeAHEBHOM UCMOSIb30BaHUM PEKOMEHAYETCS BbIMOSHATL KanubBpoOBKY 4vepes Kaxable
nosirofa, B ocTasbHbIX CIy4asix 4OCTAaTOYHO NPOBOAUTL KannbBpoBKy O4MH pas B rof,.

7.6 O6GcnyxuBaHue

Ons  BbINONMHEHWS peMOHTa Mo rapaHTuM wunu 6e3 Hee cnegyeT CBA3bIBATLCA C  MECTHbLIM
ONCTPUBBLIOTOPOM, YTOOBLI NONy4YnTL Bonee NoapobHY MHdOPMaLUIo.

7.7 Tlouck n ycTpaHeHue HeMcnpaBHOCTEN

Ecnn kHonka ESC HaxaTta npu BKNIOYEHUM NUTaHust npubopa, npubop He HayHeT paboTaTtb. [pn aTom
HeobxoOMMO M3BrieYb akkyMynsaTopbl U YCTAHOBUTbL UX 3aHOBO. [locne atoro npubop HavyHeT paboTaTb
HOpMarnbHO.
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