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Copneprxanue naHHoro PykoBoacTBa mo 3KCIUTyaTalUd HE MOXET ObITh BOCIPOU3BEIICHO B
Kakoh-mnoo ¢QopmMe B mH000OM ciydae (KOMHMpPOBaHWE, BOCIPOW3BENCHWE U 1p.) 0Oe3
MPEIIECTBYIONIETO Pa3peIeHUs] KOMITAHUH U3TOTOBUTEIS MITH O(GHUIIMAIEHOTO TUIIEpa.

Baumanme:
1. Bce m3menusi 3amaTeHTOBAHBI, MX TOPTOBBIE MApPKH U 3HAKH 3apETUCTPHPOBAHEIL.
UsrotoBuTens ocTaBisieT 3a Cco00M mpaBo 0€3 JONOJHUTEIBHOTO YBEIOMIICHHS
W3MEHUTh  cocTaB  mpubopa,  cHeruuKamMd ©W  KOHCTPYKIHUIO  (BHECTH
HENPUHIUIHAIbHbIC H3MEHEHHUs!, He BIHMSIOIINE HA €r0 TeXHUYECKHE XapPAKTEPHCTHKH).
[Ipr HEOONBIIOM KONHYECTBE TAKHUX HM3MEHEHHH, KOPPEKIHUSA OSKCIUTyaTallMOHHBIX,

! JOKYMCEHTOB HC IIPOBOJAUTCA.

2. B coorBerctBun ¢ 'K P® (a.lV , crares 1227, n. 2): «llepexoa mpasa
COOCTBEHHOCTHM HAa Bellb He BJIeYeT MepexoJ MJIH  TPeIocTaBlIeHHe
HHTEJUIEKTYAJILHBIX TPaB HAa Pe3yJbTaT HHTEJIEKTYaJbHOH esITeTbHOCTH,
COOTBETCTBEHHO IPUOOpPETEHHWE [aHHOTO CpEACTBA H3MEpPEeHUs He O3HavyaeT
npuoOpeTeHne TMpaB Ha ero KOHCTPYKIHMIO, OTHACIbHbIE YacTH, MPOrPaMMHOE
obecrieyeHre, PYKOBOACTBO MO OKCIUTyatauuu © T.A. IlonHOE WM YacTUYHOE
KOIMPOBaHKUEe, OMyOIMKOBAaHWE W THUPAXKHPOBAHHE PYKOBOJCTBA IO DKCILIyaTaIllUH
3amnpenieHo

Ilpumeuanue: nanHoe PyKOBOACTBO JOKYMEHT MOXET COJCPKATh TEXHHYCCKHE HETOYHOCTU WIIH
TUnorpad)CKue  OIMMUOKH. ITOT JOKYMEHT TOJBKO PYKOBOJACTBA IO paboTe ¢ NpubOpOM U HE
rapaHTHPYETCs ISl KaKUX 00 APYIUX U3MEPHUTEIbHBIX MPHI0KEHHH.



1 HA3BHAYEHHUE U OBIIUE CBEJIEHUS

Amnanmm3aTtop kadectBa anektporaeprun AKI-2200 (manee mpubop, aHATH3ATOP) IPEACTaBIAECT COOOH
MHOTO(YHKIMOHAIBHBIH IU(PPOBOH TOPTATUBHBIA HJIEKTPOUIMEPHUTENBHBIA NPUOOP, KOHCTPYKTUBHO
UCIIOJTHEHHBIH B IJIACTMAacCOBOM KOpITycCe.

AKD2-2200 5t0  um3MepuTenbHBIA  mpHOOpP € anmapaTHO-NPOTPaMMHOM  peanu3anueit
CTaHAapPTU30BAHHOI'O IOJXOJa K 3JIEKTPUYECKHM CpPEACTBAM H3MEpPEHHs] IO aHaJIu3y IoKa3areiei
kadectBa 3nekTpo3Heprin (IIKD) cereBoro HampspkeHus obmiero HazHadeHus 50/ 60 I'.

AKD-2200 semonasier usmepenns u ananmus [TKD (EN50160) mo kmaccy xapakTepucTHK mporiecca
HU3MeEpeHui Kaacc A.

B mpubopax npumeneH nsetHo# rpadudeckuit KK-mucruert TFT u ynoOHas KHOIIOYHasI KiIaBHATypa
B COYETaHMHM C YETKO CTPYKTypHPOBaHHBIM HHTepdelicoM omeparopa. AmnmapaTHas IuaThopma
aHaNN3aTOPOB BBHIMOJHEHA Ha aBoWHOM mporeccope (DSP + ARM)* ¢ BcTpoeHHOH OIepaIrimoHHOM
cucremoii (uClinux), 4ro oOecreunBaeT OH-JAHH pacyeT OOJBLIOrO KOJIMYECTBA HIICKTPUUECKHX
rapamMeTpoB M BO3MOXKHOCTh OBICTpOH 00paboTKM BceX AaHHbIX. [IpuOOpHI mpeanararoT IHPOKUI
NepeueHb MPOM3BOAUTENBHBIX (DYHKUUA U3MEPEHHs JUIS IIPOBEPKU CHCTEM T€HEepaLuH U paclpeeIeHus
ANIEKTPONIUTAHUS. MI3MepeHHs: IPOBOIATCS IPSIMBIM METOIOM.

*- DSP+ARM- unmezpuposannviii npoyeccop 6 Komopom 6csi nepudpepus 6600a/ 6bi600a HA Kpucmaiie
docmynua co cmoponvt ARM wiu DSP,  nosmomy umeemcss 6o3modcnocmu  evlbopa, Kakas —nepughepus
KAaKum npoyeccopom doncHa ynpaeisimsucsi onst obecneuenus pearcuma peailbHoco 6PpEMEHU 6 CUCmeMe.

OcCHOBHBIC BO3MOKHOCTH M GQYHKIUH U3MEPEHHUI:

OTtoOpakeHHe GOPMBI CHTHAIIOB B pealbHOM BpeMeHH (4 HanpshkeHusd/4 Toxa)
Cp.xB. u3mepeHus Ha 2 nukKina 4acToThl*: Uimsc2), lrms/2)
Pazpsinaocts ALIL: 16- pa3psnos
Ckopoctb BeIOOpkH: 163,84 KBBIO/C
N3mepenne nmocTossHHOM cocTapstoieit (DC component)
Tapmonuku (f=50 T'): mo 100-# KOMIOHEHTHI
Tapmonuku (f=400 I'u): 1o 12-# rapMOHUKH
PerucTpauus nepexoanoro HanpspkeHus (Transient)
®opMBl 0TOOpakeHUs: BEKTOpHAs numarpamma (pa3sHocTh (a3), TpeHH, rpaduuecKuid
Buj (KpuBbie) u Tabauna coObiTHi (events)
MorusocTh (akTHBHas/ peakTuBHast/ monHas) u sHeprust (P, S, Q), cMeméHHbIA KO3(.
morHoct (DPF) u peanbhbrit ko3d. mommoctn KM/PT (true power factor)
He6anauc nanpsokenuii B 3-x ¢asuoit cetu (accumerpust U/I)
Amnanus ¢paukepa/ Flicker
Perucrtpauus 6pockoB ToKa (MHTEpBal MHTErpupoBaHus 1m...32m)
HdetekTupoBaHue ® peructpauus (HampsOKeHHE): TPOBalbl M NEPCHANPSIKCHHS;
NpepbIBaHUs; MEPEeXO/iHbIe Mpollecchl; ObicTpbie u3meHenus: (Dips& Swells, Interruption,
Voltage Rapid Change).
Ananus [1K3 cornacao EN50160 win mosib30BaTeNbCKUE TOMYCKU OTKJIOHCHHUS.
PeruncTpanus ¢popMsl curHaza
Berpoennast mamsite 32, MHTYUTHUBHOE yITpaBiIeHHE
Monnepxka pagmountepdeiica WIFI
LAN mns 1Y u oH-71alH ynpaBleHHs, SKCIIOpPTa JaHHBIX Ha BHemHHH [1K
Pa3zHooOpa3zue onuoHanbHbIX T/ IpeoOpa3oBaTeel U Kiemen
- Cp.K8. 3HaueHue 0bHosIsieMoe Os kadicdo2o nonynepuoda (r.m.s. voltage refreshed each half-cycle): c.x.3.
3HA4YeHue Hanp}l.’)f()eHuﬂ/mOKa, usmepenHoe Ha unmepeaie e6pemeHu, paeHom OaHO/\/ly nepuoc)y OCHOBHOIL yacmonmul,
HAYUHAA C nepecedyeHrusl Hyasa HanpssiceHuem OCHOBHOIL yacmomesl, 06HO6I5IEMOE OISl KAXHCO020 nozzynepuoda.
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2 CBEJEHUS O BHECEHUU B I'OCPEECTP U IPOLLIUBKE
2.1 Wudopmanus o6 yreep:xaenuu Tuna CH:

AHanu3aTopsl KadecTBa AeKkTposHepruu AKI-2200:

Howmep B ['ocynmapcTBeHHOM peecTpe cpelcTB uaMepenuii: 85760-22

2.2 TIpoBepka BepcHH MPOrPaMMHOIO0 odecneyeHusi (MPOIIMBKH) Mpudopa

1. BkawouyuTb Npubop

HaxkaTb KHonKy [MEHHO]

HaxaTtb KHOMNKy nog Hagnucbto PAGE DOWN Ha ancnnee

CTpenkamu BblbpaTh «Mosib3oBaTeNb»

HaxkaTb KHonKy [BBOA)]

Bepcusa npowwmBKM OTOBpaXKaeTca B BEpPXHEeM CTPOYKE CMMCKA Moc/ie CcnoBa
«Bepcua»

ok wnN



3 COCTAB IIPUBOPA
3.1 CranaapTHO NOCTaBJIAsIeMbIi KOMILIEKT:
»  Anammzatop AK9-2200 - lmr
Onucanne (Ha3BaHHE)

3aXUMBI «KPOKOJHII» -5 IIT (Maxc. KoMIeKT U3 5-1 M3MEpUTENbHBIX TPOBOIOB -2M
packpbiThe 4 cMm), peiituar 10A /1000 B. ( xp./uepH./ 3em./ CUH/KENTHIH)
A

- -

CeteBoii ajanTep NUTaHUA Kabesp noakiroueHus aganrepa muTaHus K CeTH - 11T,
(crabwmsupoBaHHbId) -1 T

= O~

MO ynpasnenus (PC software), TpancnopTHast cymKa-keic (TkaneBas) - 1 T
IpaiiBepa
PykoBoncTBO 10 3KcIuTyaTanuu 1 mr (Ha PeMelok juts MepeHOCKH U yliep KaHus B pyKe.
CD —nucke)

-

= e

-

KoJinuecTBO aKceccyapoB:
HaumenoBanue KosnruecTBo, 1mT.

KaGenb nutanus 1
AJantep MuTaHUS 1
M3mepuTenbHbIC MPOBOA 5
3aXHIMBI «KPOKOINIDY 5
1
1
1

110 ympasnenns (CD-auck)
TpaHcnopTHast TKaHEBasi CyMKa-Kenc
PyKoBOJCTBO 10 3KCIUTyaTaIlu

JlomoHuTENBEHBIE aKceccyapsl (OIIIUH):

Toxosble kitenm AC
e STO08-5A (5A)-1
e CTC0080 (50A)- lmr.
e CTCO0130 (100A)- lrur.

e CTC1535 (1000A)-1 .
Tokossie et AC (Rogowski Coil)*
e SY-1500A (1500A)- lmir.

e PY-3000A (3000A)- lurT.

e SY-6000A (6000A, @ 25 cm )- lmr.
Toxossle ke AC/ DC
e ETCRO35AD (1000A)-1 mur.



3.2 ToxoBbI€e NETJIN:
SY-1500A PY-3000A PY-5000A SY-6000A.

\ \ / I /
ToxoBbIe Kienim:

ST08-5A CTC0080 CTCo130 CTC1535 ETCRO35AD

IIpyHIUN KelicTBUA U KOHCTPYKIMS

IIpunnun nefictBus ananuzatopoB I1IKD ocHOBaH Ha M3MEpeHHHM M NPeoOpPa30BAHMU AHAJIOTOBBIX
BXOJIHBIX CUTHQJIOB HAIPSIKEHHS M CHJIBI 3JIEKTPUYECKOr0 TOKa B IIU(GPOBYIO (OPMY U UX MPOTrpaMMHON
00paboTKe BCTPOEHHBIM MUKPOIIPOLIECCOPOM.

B cootBercteun ¢ 'OCT IEC 61000-4-30-2017 ananmzatopsr AK9-2200 — m3mepenus no kinaccy A.

Ha BepxHell maHenW aHaIM3aTOPOB PACIOJIOKEHBI Pa3beMbl IS IOAKIIOUCHUS H3MEPHTENBHBIX
IIPOBO/IOB, TOKOBEIX Ipeo0pa3zoBaTteneil 1 ajganrtepa MUTaHHS.

Ha onumeBol maHenu aHanmmM3aTOpOB — PAcIONOXKEHBl  SKHJIKOKPHUCTAUIMYECKHH — JTHUCIUICH W
(YHKIMOHAIbHBIE KIIABHIIIH.

Ha npaBo#i 60k0BOIl maHenn aHaIM3aTOPOB pachojokeHbl pazbembl UHTepdeiicoB LAN u USB, a
TaKke pazbeM npuemuanka GPS (omironansHo).

Ha 3amHe# maHenw pacrojioxKeHa IMOACTaBKa-yIop JUIsl yCTAHOBKH aHAJIN3aTOpa Ha TOPHU3OHTAIBHYIO
TIOBEPXHOCTH I10J] YTIIOM ISl y100CTBa CUMTHIBAHUS MTOKa3aHHH.

OnyioMOnpoBaHue KOPITYCOB aHATM3aTOPOB HE IPEyCMOTPEHO.



4 TEXHUYECKHE XAPAKTEPUCTUKHU
Criermndukanuy IpeAcTaBIeHBI HIDKE B Ta0mmmax NeNe 1 — 2.
Tabauna 1 — Merposioruyeckue XapaKTepI/ICTI/IKPll) ananuzatopoB AK9-2200

HanmMmeHoBaHUe XapaKTePUCTUKI 3HaueHue
Pexxum "Boabt/ AMnep/ I'epu”
Jlnana3oH n3MepeHunii nepeMeHHOro HanpspKeHus:, B (cp.kB. 3HaueHue) ot 1 10 1000

Jlrana3oH u3MepeHuii NOCTOSIHHOTO HanpshkeHus, B

ot +1 1o +1000”

Hpe)ICJ'ILI aonycxaeMoﬁ a0COIIIOTHOM NOTpCIIHOCTU UBMEPCHUS TIOCTOAHHOT'O U

MIEPEMEHHOTO HanpshkeHus, B +0,001 'UHS)
Pa3perenre npu M3MEepeHUH TOCTOSHHOTO M IEPEMEHHOTO HaNpsDKeHUs, B,

- Ipu HOMUHAIEHOM Hamnpspkenun U, ot 1 1o 120 B 0,001

- Ipu HOMUHAIEHOM Hamnpspkenun U, ot 121 1o 400 B 0,01

- Mpu HOMHAHAJIEHOM Hanpspkeruu U, ot 400 mo 1000 B 0,1

IIpumevanus:

b MeTponoruueckue XapakTepUCTHKU B PEXXUMAaX U3MEPEHMSI IEPEMEHHBIX HAIIPSKEHUS, CUJIBI TOKA U

MOIITHOCTH HOPMUPYIOTCS B Iuana3oHe yacTtoT oT 40 mo 70 I'm;
2
)HOCTOHHHaﬂ COCTaBJIAIOIIAad HAIMIPSAXKCHUA U3MEPACTCA 10 MOAYJIIO,

% U, — HOMHHATILHOE 3HAYCHHE HaNpsDKCHUs, YCTaHABIMBAETCs B HACTpOHKax npubopa, B.




Ipoaoaxenue Tadauubl 3

HanmMeHoBaHNE XapaKTEPUCTHKA 3HaueHne
Jlnana3oHbl H3MEPEHNS CHIIBI IEPEMEHHOTO TOKa, A (CpeIHEKBaAPATHIHOE
3HauCHUE)
- npu ko3 dunuente npeodpazosanus 10 MB/A ot 0 10 150
- npu ko3 dunrente npeodpazosanus 1 MB/A ot 1 10 2000
- npu kodddunmenTe npeodpazosanus 65 MB/1000 A ot 10 mo 6000
Pazpemienue npu u3MepeHUn CUIIbl IEPEMEHHOTO TOKa, A (KA, MA)4)
- mpu ko3 dunmerTe npeodpazosanms 10 MB/A 0,001
- mpu ko3 drmmeHTe npeodpasoBanust | MB/A 0,001
- mpu kodpdrmmerTe npeodpaszoBanust 65 MB/1000 A 0,001

IIpenensr nomyckaeMoi abCOMOTHOH ITOTPEITHOCTH U3MEPEHUS CHIIBI
[IEPEMEHHOTO Toka”, A

- npu kodddunuente npeodpazosanus 10 MB/A

- npu koaddunprente npeodpazoBanus 1 MB/A

- npu koadduirenTe npeodbpasosanus 65 MB/1000 A

+(0,001-1,,,,+0,1)
+(0,001-1,,,,+0,1)
+(0,01 L +0,2)

Jrana3oHbl U3MEpPEHUs YaCTOThI IEPEMEHHOT0 TOKa, ['11
- IpY HOMUHAJIbHOM 3HadyeHUH 4acToThl 50 ['1

ot 42,5 no 57,5

- P HOMUHAJIbHOM 3Ha4yeHHH 4acToThl 60 'l ot 51 mo 69

- IPY HOMUHAJIbHOM 3HadeHuH 4acToThl 400 'y ot 320 mo 480

Paspemienne mpu n3MepeHNH 9acTOTH IEPEMEHHOTO TOKa, [l 0,01

IIpenensr nomyckaeMoi aOCOMOTHON ITOTPEITHOCTH U3MEPEHHUS JaCTOTHI

MIEPEMEHHOTO TOKa, ['11 +0,01
PexuM "IIpoBanbl U nepeHanpsikeHus '

JlnanasoH H3MepeHHii IPOBATOB HATPSUKEHHUS, %°) ot 0 10 100

JlnanasoH H3MepeHHuii BHIOPOCOB HAMPSIKEHHS, %o

ot 100 go 200

Pazpemienne npu U3MepeHHH IIPOBAJIOB U BEIOPOCOB HANPSKeHUA, B
(cpenHeKBapaTHYHOE 3HAUEHHE, OOHOBISIEMOE ISl KaKI0T0 MOTyNepruoa)

0,01

IIpenens! gomyckaeMol aOCOTIOTHOM MOTPENTHOCTH W3MEPEHUS IPOBAJIOB U
BBIOPOCOB HarpshkeHust, %o

+0,002-U,.,"

Paszperenue npu U3MepeHrun AJIMTENBHOCTH IPOBAJIOB U EPEHANPSIKEHHH, C 0,5-T%

[Ipenensl nomyckaeMoi abCOIIOTHOM NOTPENTHOCTH N3MEPEHNH [UTNTEIbHOCTH

MIPOBAJIOB U NEPEHANPSHKEHUH, C +1-T
Pexxum "I'apmonnku'

Juanaszon namepenunii (Homep rapMoHuku NoNo) ot 1 1o 100

Junana3zon n3mepennii ko3 dunrentTa rapMOHMYECKHX COCTABIISIOLINX

HanpspkeHus, %o ot 0 1o 100

IIpumeuanus:

4
) EQMHHAIIA H3MEPEHNs 3aBHCHT OT YCTAHOBJICHHOTO KOOMQHIMEHTa IPe06pasoBaHHus;

% Bes ydeTa cOOCTBEHHOU MOTPENTHOCTH TOKOBOTO MPeoOpa3oBaTers;
OT HOMHUHAJIBHOTO 3HaYeHUS HanpspreHus U,;

U,.;x — U3MEpEHHOE 3HaYeHNe HalpshkeHus, B;

T — nepuoj; OCHOBHOM 4acTOTEHI, C.

e

)
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Ipoaoaxenue Tadauubl 3

HanmeHOBaHHE XapaKTEPHCTHKH 3HayeHue
Paspemenne mpu m3mMepeHnn Ko3puIneHTa rapMOHIIECKIX
COCTABJISIOLIMX HaNpsDKeHus:, %o 0,01

[penensl nonyckaeMoi abCOIOTHOM NOTPETHOCTH U3MEPEHHUS
k03¢ PHULKeHTa FrapMOHUYECKUX COCTaBIISIOINX HANPSHKEHH, %o

+(0,001-n9+0,1)

Juana3oH n3mepennit koaduireHTa rapMOHMYECKUX COCTABIISIOLINX

TOoKa, % ot 0 10 100
Pasperenue npu u3MepeHHd K03 hUIEHTa TapMOHUUECKUX
COCTABJIAIOIINX TOKa, % 0,01

IIpenemnsr nomyckaeMoii abCOMOTHON ITOTPEITHOCTH U3MEPEHHUS
k03¢ UnneHTa rapMOHNIECKUX COCTaBIIIOMNX TOKa, Yo

+(0,001n +0,1)

Junana3on n3mepennii ko3 hunrenTa NCKaKeHU CHHYCOUIaTbHOCTH

HaNpsHKEHUs WIH ToKa, %0 ot 0 mo 100
Pasperenue npu u3mepeHnn K03 UIHEHTa HCKaKESHHS

CHUHYCOUIAIbHOCTH HANPsHKCHUS WU ToKa, % 0,01
IIpenens! nomyckaemMoit aOCOTIOTHOI MOTPETHOCTH U3MEPEHHS

K03((HULKEHTA NCKAKEHNS] CHHYCOUIATBHOCTH HAITPSHKEHUsI WK ToKa, % +2,5

Jluana3zon u3MepeHuit yria a3oBoro cBUra Mexay rapMOHUYECKUMU
COCTABIISIIOIIMMU HANPSHKEHUS WU TOKa, °

ot -180 o +180

Pasperienue npu u3mepenun yria Ga3zoBoro CABUIra MEXIy

TapMOHUYECKAMH COCTABIIIOIINMI HAIPSDKCHUS WK TOKa, © 0,1

IIpenensr nomyckaeMoii abCOMOTHON MTOTPEITHOCTH U3MEPEHHUS yTiia

(ha30BOTO CABHTA MEXIY TAPMOHIMYECKUMH COCTABITIONIIMH HATIPSHKEHUS

WM TOKa, ° +0,1'n
Pexxum "MomHocTh 1 JHeprus"

MakcuManpHbIH JUana3oH U3MEpEeHUil MOIIIHOCTH, MB1¥ ot 0 1o 6000

Paspenienue mpu n3MepeHNH MOITHOCTH, BT 100

IIpenens! nonmyckaemMoi aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHUS MOIITHOCTH,
Bt

(0,01 Py, 0+10 e.m.p.?)

MaxkcuManbHBIN AUana3oH WHAUKAI dSHepruu, KBT 1 (MBT 4, BT,

TBr-4)* ot 0 10 99999
Jlnana3zon u3MepeHuit KodhGUIreHTa MOIHOCTH ot 0 o 1
Pasperienue npu u3mMepeHun K03 GHUIMEHTa MOUIHOCTH 0,01
IIpenens! nomyckaeMoi OTHOCUTENIBHON OIPEUIHOCTY U3MEPEHUS

ko3 dunmenta MomHOCTH, % +0,1

IIpumeuanus:

9 n — HoMep rapMOHHKH;

19 3aBucuT OT THIIA MCTIOTE3YEMOrO TOKOBOTO MPe0Gpa3oBaTens;
D P, . — H3MEPEHHOE 3HAYCHHE MOLIHOCTH, BT;

2 e.M.p. — e/IMHUIA MTaIIEro paspsia, Br;

1) EIH/IHI/I[Ia N3MEPECHUA 3aBUCUT OT YCTAHOBJICHHOI'O HOMUHAJIBHOI'O HAIIPSYKCHU A, BBI6paHHOFO
TOKOBOTO NPeoOpa3oBaTelis M YCTAaHOBIECHHBIX K03()(HUITHEHTOB MpeoOpa30BaHUs HATPSDKEHHS U TOKA.




Ipoaoaxenue Tadauubl 3

HanMeHoBaHNE XapaKTEPUCTHKA 3HaueHne
Pexmm "®aukep"
Jnana3zon m3MepeHunit 1036l Gumkepa ot 0 10 20
Paspenienye npu u3MepeHnu 10361 Qumkepa 0,01
[Ipenensl nonyckaeMol OTHOCHTEIBHOM NOTPEIIHOCTH U3MEPEHHUS 103bI
¢dnukepa, % +5
Pexum "Hecummerpus"

Jnana3on n3mepenuii koaduireHTa HeCUMMETPUN HapsDKEHUH, % ot 0 1o 20
Pazpenienue npu usmepeHnn koddhuireHTa HeCUMMETPHN HaNpsDKEHUH, %0 0,1
[Ipenensl nonyckaeMoi abCONIOTHOI MOTPENTHOCTH H3MEPEHHS KO GHULIMeHTa
HECHUMMETpPUH HanpsKeHUH, % 0,1
Jnana3on n3mepennii koapunreHTa HeCUMMETPHU TOKOB, % ot 0 mo 20
Paspemrenne nmpu n3mMepeHN# KodQQHUINEHTa HECHMMETPHH TOKOB, % 0,1
IIpenensl nomyckaeMoi abCOMOTHOM MOTPENTHOCTH H3MEPEHHS KO3 PHUIICHTa
HECHUMMETPUU TOKOB, %o +1
Jnana3on n3mepeHnii yria ¢pa3oBoro CaBUra Mekay HalpsDKCHUSIMH OCHOBHOM
9acTOTHI, ° ot -360 10 0
Pazpemnienne npu n3MepeHnn yriia (pa3oBOro cABUra MEKAY HalPsDKCHUAMH
OCHOBHOM 4acTOThI, ° 0,1
[Ipenensl gomyckaeMoii aOCOMIOTHON MOTPEITHOCTH U3MEPEHHS yria (a30Boro
CJIBUTA MEX1y HANPsHKEHUSIMU OCHOBHOM 4acTOTHI, ° +0,1
Juana3oH n3MepeHui yria Gpa3oBoro cBUra Mexxay HanpspKeHUSMH OCHOBHOM
YacTOTHI, © ot -360 110 0
Pasperienue npu u3mMepeHun yria (a3zoBoro CABUTa MEXy HAPSIKEHUSIMHU
OCHOBHO#1 4acTOTHI, ° 0,1
[Ipenens! nonyckaeMo abCONIOTHOM MOTPENTHOCTH U3MEPEHHS yriia (ha30BoOro
CIBUI'a MEX1Yy TOKAMH OCHOBHOM 4acCTOTHI, ° +0,5

Tabunna 4 — TexHUYecKkrne XapaKTePUCTHKH TOKOBBIX NpeoOpazoBarene (M3M. JaTIMKOB)
MombHKALIS TOKOBOTO Jnana3oHbl Kosdmuument [penensr E[OHYCKaeMOI/I
npeobpazosaTens WU3MEPEHUSI CHITBI HpeoBpasoBats, MB/A a0COJTIOTHOM nor})emHocm
MIEPEMEHHOTO TOKa, A u3MepeHui, A
Knemmu
ST08 or0 105 10 £0,002 1,
CTC0080 ot 0 10 50 10 +0,002"1,,,,,
CTC0130 ot 0 10 100 1 +0,002"1,,,,
CTC1535 ot 0 10 1000 1 +0,01 -1,
ETCRO35AD ot 0 10 1000 1 +0,03 1,
IIpumeuanue:
b |1, — I3MEpEHHOE 3HAYCHHE CHIIBI TOKA, A.
TokoBbIe MeTJIH
SY-1500A ot 1 1o 1500 0,1 +0,015-1,,,
PY-3000A ot 15 mo 3000 0,065 +0,03 15,
PY-5000A ot 20 mo 5000 0,050 +0,03 15,
SY-6000A ot 20 mo 6000 0,065 +0,03 15,
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Tabauna 5 — O0mme TexHUYeCKUe JaHHbIe U NapaMeTPbl aHAIU3aTOPOB

HanmeHoBaHNE XapaKTEPHCTHKH 3HaueHue
TabGapuTHBIE pa3meps! (IIMpUHAXBBICOTAXTIYyOMHA), MM, HE Ooee
- AKD-2200 270%190%66
Macca, kr, He OoJiee
- AKD-2200 2,0
Hanpsxenue nuraromeit cetu, B
- AKD-2200 ot 100 mo 240
Yacrora nuraronieit cetu, ['1g 50 umm 60
Tok motpebnenus, A
- AKD-2200 2,0
Homwunansroe 3nauenue Hanpsoxerns mo OCT IEC 61010-2-033-2013, B
- Kareropus usmepenwuii 111 1000 B
- Kareropus mmepenwii 1V 600 B

HopwmanbHble ycIoBUs H3MEpEHNI:
- TeMIlepaTypa OKpy>Karomiero Bosayxa, °C

ot +15 mo +30

- OTHOCHTENbHAs BIAXHOCTh BO3yXa, %o, HE OoJee 70
Paboune ycnoBust NprUMEHEHHUS:

- TeMIIepaTypa OKpy’Karoulero Bo3ayxa, °C ot 0 no +40
- OTHOCHTENIbHAS BJIAKHOCTE BO31yXa, %, He Golee 90




5 MEPBI BE3OITACHOCTH
5.1 CuMBOJIbL, 3HAKH U 0003HAYEHHUS

Amnanu3zatopsl kadectBa anektpodneprun AKI-2200 (manee npubop), pa3paboTaH B COOTBETCTBUU C
mupektuBoit MK 61010-1. B mensax nu4HOM 0€30MacHOCTH M BO M30€kKAHHE MOBPEKICHUS MpUOOpa
PEKOMEHYETCs CJICA0BaTh MPEIINMCAHHBIM MPONECAYPaM M BHHUMATEIbHO MPOYHUTATh BCE MPUMEUAHUS

Iepe KOTOPBIMU CTOUT CUMBOJT £,
[epen Hauanom pabOTHI U BO BpeMsl NTPOBEJICHUS NU3MEPEHUI ClieyeT 0OpaTUTh BHUMAaHUE Ha HHXKE

yKa3aHHbIE CUTYallUH:

¢ He npousBoanTe U3MEpEeHNUs HAIPSDKCHMS HIIH TOKA BO BIAYKHBIX (CBHIPBIX) U MBIIBHBIX MECTaX.

¢ He nmpousBoanTe n3MepeHus BOJIIM3M HCTOYHUKA OBITOBOTO T'a3a, B3PBIBOOIACHBIX MAaTEPHAIOB HIIH
TOILINBA.

e OOpaTuTh 0co0O€ BHHMAaHHE INPH TOAKIIOYCHUN WIH OTKIIOYCHWH THOKHX IpeoOpazoBaTelei
TOKa (TEIUTH): BBIKIIOYUTH TECTHPYyEMOe YCTpoucTBO (DY) W/WMiIM HMCHOIh30BaTh MOAXOAIINE CPEACTBA
3aIIUThI (/3 IepYaTKy, OYKH, U30JIMPYIOIINE KOBPUKH U TIp.)

¢ He npukacaiiTech K TeCTUPYyEeMOH IIENH, €CIIM HE IPOBOANTCS HUKAKOTO M3MEPEHUSL.

e He npukacaiiTech K OTOJICHHBIM METAJUTMYECKHUM JICTAISAM, KIIEMMaM, IEMsM U T.1II.

e He wucnonb3yiiTe M3MepUTENbHBIH NPUOOp, €ciaM HEUcHpaBeH (IIPU HATUYUM JedopMaluy,
TpPEIINH, CKOJIOB, YT€UKN BELIECTB, OTCYTCTBHUH COOOIICHNH Ha JIUCIUIEE H T.II.)

o Hampspxenns siBistrotes omacHeiMA: >AC RMS 30V wmu DC 60V

B 1aHHOM pyKOBOJCTBE M Ha MPUOOpPE HUCIIOJIB3YIOTCS HU)KE PEACTaBICHHBIE CUMBOJIBL:

é Buumanue: CrnenyiiTe HMHCTPYKIUSIM, MpPEINMCAHHBIM pPyKOBOACTBOM. HempapmibHoe
HCTIOJIb30BaHHE MOXKET NOBPEINUTH MPUOOP MIIH €r0 KOMIIOHEHTEI

A OnacHo: Bricokoe HampsbKkeHHE: PUCK HOPaXKeHUS AJIEKTPUUECKIM TOKOM
;
=

3azemiienune

5.2 BBoJHBIIi WHCTPYKTAaXK
JlaHHBIH TpHUOOP CIIPOEKTHUPOBAH M M3TOTOBJIEH JUIS MCIIOJIB30BAaHHA 110 YCIOBHAM 3arpsi3HEHUS KJIACC
U AJ11 DpuMeHeHus1 Ha BbicoTax 10 2000 M HaJ ypoBHEM MOPSL.

v TIpubop mNpeaHasHaueH JUIA M3MEPEeHHsl HANpPSKEHHA M TOKA B DHEPrOCHCTEMAax U
ANEKTPOYCTAaHOBKAX (COOPYKEHHSX) C 3aIIUTON OT meperpy3ku kareropus |V ~600B («daza-zemissy);
makcumaisHo 10 ~1000 B mexxny Bxogamu (kareropwusi 111).

v' Cobmozaiite He0OXOAUMBIE MEPHI TIPEJOCTOPOKHOCTH U OE30MACHBIE TIPHUEMBI PAOOTHI € ENbIO:

o [IlpenorBparieHus MOpaKeHUs ONEpaTopa OMACHBIM JIJIsl KU3HHU JJIEKTPOTOKOM;

o HckitoueHus moBpexAeHHs Npudopa HeNpaBUWIbHBIM 00paIlleHHEM HIIH ISHCTBUSIMU.

v Hcnonb3yiTe T0JIbK0 GUPMEHHBIE aKCECCYaAphl U IIPUHAIEKHOCTH U3 KOMILIEKTA IPUbOpa, 4To
rapaHTHpyeT Oo0ecIedeHHE YCTaHOBJIEHHBIX CTaHIApTOB W TpeboBaHuil OezomacHoctn. OHM Bceraa
JIOJDKHBI HaXOJWTHCS B HCIIPABHOM COCTOSHHHM, NPH HEOOXOAMMOCTH IPOM3BOAWTCS WX 3aMEHa Ha
WJICHTUYHBIE MOJICNIU U 00pas3Iibl.

v/ He NpOU3BOAMTL HM3MEPEHHMN HANPSIKEHUS M TOKA B LENAX C NPEBBINICHUEM YKA3aHHBIX
MIpeebHBIX 3HAYeHUH (JITMUTOB) IS IPUOOPA.

v' JIo TpPUCOENUHEHUS HM3MEPUTENBHBIX IIPOBOJIOB K HM3MEPSIEMBIM LENSIM M TECTHPYEMBIM
00beKkTaM, MOJKIIOYEHHs 3KUMOB «KPOKOIMI» M TOKOBBIX IpeoOpa3oBarenieil yOeanTech, HTO
MPaBUJILHO BBIOPAHBI PEXKUM U MPEeIIbl U3MEPEHHH.

v/ He BBINONHATE M3MEPEHUN NpPH HECOOMIONEHUH (HECOOTBETCTBUM) BHENIHUX YCIOBHUIA
TpeOOBaHUSAM U HOPMaM.

v' TIpOBEpUTH OTCYTCTBHE MOITEKAHUS SJIEKTPOIUTA HA DIIEMEHTAX TIUTAHUS U NPABUILHOCTH (T.€.
MOJISIPHOCTH) UX YCTaHOBKH.
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Oo0mue ykazaHus M0 IKCIIIyaTalluu
BruMaTensHO poguTaliTe HIKEYKa3aHHYIO HHPOPMAIIUIO H PEKOMEH TAITIH:

e He kacailiTech HEHCIIONB3YeMBIX KIEMM, KOTJa W3MEPHUTEIBHBIA TNPHOOp TOAKIIOYEH K
TECTUPYEMOM LIeIH.

e Ha pe3yiabTaThl W TOYHOCTH HM3MCEPCHUA CHJIBI TOKa, MOI'YT TMOBJIUATH JAPYTHUC TOKMH,
OPOTCKAIOIINEC BOJIM3HM OT U3MEPACMBIX ITPOBOJIOB.

° HpI/I U3MEpPCHUN TOKa BcCeraa pacnonaraﬁTe nmpoBoa CTpOTro B CEPEAMHE TOKOBOTO
npeoOpa3oBarens (KIeIei) Uit OTYICHUS CaMOi BEICOKOW TOYHOCTH.

Oo0pammenue ¢ npuGOPOM 10 3aBeplIIEHUN U3MepeHui

ITo okOHYaHWM W3MEPEHHH BBIKIIOYUTE NPUOOP ITyTEeM Ha)KaTHi B TEUCHHE HECKOJIBKHX CEKYHI Ha
kaonky ON/OFF (BKJL./ BBIKJL). Ecnu He miaHUpyeTCsl WCIOIb30BaTh MPUOOP UTHTEIBHBIN TTEPHOJT
BPEMEHH, TO CIeyeT cOOJIF0aTh HHCTPYKIUH 110 XPaHEHHIO, ONMCaHHBIe B PD.

5.3 PekxomeHAaUUH MO IKCILUIYaTALUHT
Heo0xoauMo u3yunth cojiepxaHue ONepalrii U ySICHUTh BBIOTHEHHE BCEX OCHOBHBIX MAHHITYJISIHI 110
MIOJIrOTOBKE U HACTpOiKe Mpubopa N3I0KEeHHbIE B TaHHOMH ri1aBe PO.

IlepBHYHBINA 0CMOTP M HAYAIbHAs NPOBEPKA

[TpuGop OBIT MOABEPTHYT M3rOTOBUTEIEM MEXaHUUYECKOMY M JJIEKTPUUECKOMY KOHTPOJIO [0
oTrpy3ku mnotpeburento. [Ipu 3TOM mNpeAnpuHATHI BCe BO3MOXKHBIE MEphI Ul MPOBEPKH MOJHOTO
COOTBETCTBUSI TIpHOOpa TpeOOBaHMSAM O€30MaCHOCTH, a TaKKe MeEpPhl MPEeIOCTOPOKHOCTH IS
obecreueHus MOCTaBKU B TEXHUYECKHU HUCIPAaBHOM COCTOSIHUH.

[Tpu nosryyeHun mpudopa peKOMEHIYeTCsl, KaK MOYKHO OBICTpee MPOU3BECTH €0 OCMOTP C LIENbIO
0OHapyKEHHsT BO3MOXKHBIX MOBPEXKACHUI B X0/I€ TPAHCIIOPTHPOBKH (IocTaBkh). Eciii TakoBbIe
o0HapyKaTcsl, HEMEIUICHHO CBSHKUTECH C U3rOTOBHUTENEeM (IuiepoM). [IpoBepbTe Takke KOMILIEKTHOCTh
npubopa B COOTBETCTBHH C YIIAKOBOYHBIMH HoKyMeHTamMu 1 PD. Ilpn oOHapy)eHHN pacXoxKICHUH
CBSDKUTECH C MPOJIABIIOM (JTHIIEPOM).



6 HAYEHHUE OPTAHOB YHPABJIEHUS
6.1 Onmucanue nepexHeil maHeJH

AKD-2200

@ : KK-mucrneit ((KKH) ®: Tepmunan «3ems»/ GND

@ : KnnaBuim ¢yHkumii u pexxumon @: T'Hesn0 ceTeBoro ananrtepa

(3 : Muaukatop 3apsia ®: T'uezno npuemuuka GPS/ BEIDOU
(@) : Bx. rue3na nanpsxerns U ©: Unrepodeiic USB-Host

(®) : Bx. ruesna Toka | (1/metim) @): Unrepdeiic LAN

6.2 Onucanue GyHKIUOHAILHBIX KJIABHII

1. Bxu. / Beika. nmutanus. 2. BBIKITIOYEHHE: B MOJOKEHHH BKIIFOUEHHOTO MUTAHUS,
Ha)KaTh Ha 3Ty KHOMKY ~10 cek, - muTaHue aHaau3atopa OyJeT BHIKIIOUYEHO.

PerynupoBka sipKkOCTH: Ha)KMMaTh Ha KJIaBUINY JUIst HacTporku apkoctu KK

Knapumm GyHKIMIA: KOHKpETHBbIE (QYHKIIMH, 3aKpPETUICHHbIE Ha DKPAaHHOM MEHIO.

KnaBumy HaBUTanum: Ajst epeMeIrieHus Kypcopa ¥ MacITabupoBaHUsI CUTHAA.
Knasuma «BBO/I»: Ha)kaTh KIIaBUIITY ITOATBEPKACHUS TEKYIEH HACTPOUKH.

Knasumra Ocrpsutorpad: ObICTPBIi JOCTYI B QYHKINIO OTOOpaXKeHUs
ocmiorpamm ((hopMBI CUTHAJIOB)

I'maBHOE MeHIO (KITaBUIIM PEKUMOB): OBICTPHII JOCTYI K peXXKUMaM H3MEPEHHH B
TJIaBHOM MEHIO nHTep(erica.

Knapuma Monutop: aktuBanus ¢ynkiun Mmoautopunra [IKD. He momnepskuBaercs
JUIs 9acTOTHI ceTesoro Hanpsukerus f=4000'n

Knasumra Hactpoiika: 1uist BXoJa B MHTEpQelc HacTpoiKK mapaMeTpoB.

Knasuma [TaMsaTe: 1711 BX0a B HHTEpQeiic BHyTPEeHHEH MTaMATH U PabOTHI C
¢aiinamu.

Knasuma Coxp: B GyHKIM U3MEPEHUST Ha)KaTh 3Ty KJIABUILY JJISI COXPaHEHHS
CKPUHILIOTA W/WJIM JAHHBIX H3MEPEHHSI.

WuaukaTop 3apsKku:  KpacHBIA»»- UaeT 3apsi/ «3EJIEHBINY - 3apsaKa
3aBeplleHa

Janee no mexcmy PD cumgon 6 npsamoy2onvhvix ckookax [ **** Josnawaem coomseememeyowyio
Kaasuwy (Ha namnenu npubopa uiu 6 MeHto Ha IKpaHe- PeuKcHyo).
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6.3 Ilepex HAYaJIOM IKCIVIYATALUH

Ilpu moctaBke mpUOOpa BCTPOCHHBIN Iepe3apsHKACMBI aKKyMYJIATOP MOXET OBITh pPa3psiKeH,
MMO3TOMY PEKOMEHIYETCs 3apsAAUTh €ro Iepes HCMOoNib30BaHueM. [TOMHBIA MK 3apsaa akKyMyJsaTopa
IIPY IEPBOM HCIIOIB30BaHUH 3aHUMAET ~6 YacoB.

Korpma 1Bet nHaMKaTOpa 3apsIKd MCHSETCS C KPACHOTO Ha 3eJIEHBIH, 3TO 03HAYACT YTO aKKYMYJISTOP
MOJHOCTBIO 3apsDKeH. AHAIN3aTOP aBTOMATHYECKH OTKJIFOYACT LU 3apsiIKu, KOTaa Oarapesi MOITHOCTHIO
3apspkeHa. [lepen HawanoMm JKCIUTyaTalid B PEXHME 3apsjia HEOOXOJIMMO MPOBEPHUTh, UTO ajamTep
HAMPSDKSHUS M 4aCTOTa CETH MUTaHUsI MECTHOW JIMHUK COBIAAI0T C HOMHHAIBHBIMU MTApaMETPaMHU.

Yro6bl MPEOTBPATHTH CHIDKEHHE eMKOCTH (IIOTEPIO TPH [IPOCTOE aHAIN3aTOPA), BBIMOIHATh 3apSAKY
aKKyMYJISTOpa 0 KpalHeil Mepe 1Ba pa3a B TOJ.

6.4 HMHIUKATOPHI H HKOHKH B CTPOKE COCTOSIHUM

WHIuKaTop €MKOCTH aKKyMYJISITOpa: 3eJICHbIA I[BET O3HAYACT IMOJHBIH
i 1 0000 oo | zapsim (100%), KpacHBIii 1BeT oO3Hauaer HIBKUH %  3apsmga
(TIPOTNIOPIIMOHATIPHO 3aJIMBKE KOHTYPA)

[ & | Wunukarop 3apsaaku (MaeT mpouecc 3apana 6aTapen).
[\ 3apsizka 3aBepieHa (MKOHKa «TaJI0dKay).

USB-muck monkirodeH K mpubopy (pacmo3HaH) .
-'@ [HoaxnroueHne no NPOBOAHOM CETH.

Moaxmouenue no 6ecripoBoanoii cetu WiFi (WLan).

6.5 Omnucanue BXO/JHBIX 'He3[ U MOJAKJIIYEHU I

O
O
’\J

L3
N
GND

CURRENT

INPUTS

10V MAX
=t

Amnanuzarop umeer 4 BNC-Bxoma mjist mogximoueHust T/ mpeoOpa3oBaresicii 1 5 BXOMHBIX THE3T 4MM
(mama)/ «Oaman» i HanpspkeHus. ist 3-x (asHBIX CHCTEM HEOOXOAWMO BBHITIONHHUTH MOAKIIOYEHUE
npubopa, KaKk Moka3aHo Ha puc. Beime. CHavYana cleayeT YCTAaHOBUTh TOKOBBIE NAaTUYMKH (KJIEIH, TeTIIN)
Ha ¢asuble npoogauku L1/A, L2/B, L3/C u N.

3arcumol, umelom yKkazamenib «CMPEIKa», KOMopasa yKasvleéaem nPasuibHyl0 ROAAPHOCMb CUZHANA
U nookawuenus Ooamuuka (HAPaBICHUE MPOTEKAHUS TOKa/MOMIHOCTH). Jlanee clenyeT BBIMOIHUTH
TIOJIKJTFOYCHUS ITPOBOJIOB HANpsDKeHUs - HaunHas ¢ Tepmunana GND wu 3arem B mocienoBarenbHoCTH: N,
L1/A, L2/B u L3/C.

Jlis mosrydeHust KOPPEKTHBIX (JOCTOBEPHBIX) PE3YyIBTaTOB M3MEPEHHMS BCETa MOAKIIOYaliTe IPOBOA Ha
BXOJ1 «3emunsin/ Ground mpemycMOTpeHHbIH BRIOpaHHON KoHDUTYyparmeit. J{is n3meperuit B oqHodasHoi



cetu (single phase), ucrons3yiite TokoBBIH BxoaHOM Tepmunan L1/A (current input), tepmunan GND, N
Bxox Hanpspkerust L1/A (voltage inputs). Ilpu stom ¢pazosoe nanpsicenue L1/A aennemcs cKonv3amum
ONODHYBIM 3HAYEHUEM OIS 6CeX UIMEPEHU.

6.6 MHurepdeiic moab3oBaTelisi: 0630p U3MePHTENBHBIX GYHKIMIT

< MEHIO

IIpu vaxxarnm knasumu MENU nepeunciienHple Ha puc. HIDKE U3MEpeHUs U QyHKIMHA 0TOOpaXkaroTCs
B BHJIC KOHTEKCTHBIX NKOHOK Ha IVIABHOM DKpaHe:

i /2019-03-20 14:54:58

sk I

Ocuumn Bonbt/Amnep MpoBanb 1 FapMoHuKM
Tepuy, nepeHanpsKeHus

2@ 0

MowHocTs n bnukep HecummeTpua Mmnynece!
3Heprus HanpsKeHi HanpAXeHUs

> B8

MyckoBow Tok Pernctpatop Monb3oBaTens

Basicnoe npumeuanue:

- IIpu BBIOOpPE OCHOBHBIX PEKMMOB M3MepeHHil (Mnn Haxatus KiaBumu «CTapT») BpeMs aKTHBAIHsI
ero ¢yHkuuit 3anumaer ~8 cek. B ¢ynkuun «MOHHUTOP) Bbigaua pe3ysbTaToB H3MEpEHH
rapaMeTpoB MPOM3BOAMUTCS Yepe3 HWHTEpBAI BPEMEHHM HEOOXOAMMBIH JUId TepBUYHOrO cbopa u
00paboTku 0TCUeTOB, HO He paHee ~10MuH ¢ Havyana akruBauuu. [losBineHue nHpoOpMaNMK Ha KpaHe
npudopa MOATBEPKAACTCS OAHOKPATHBIM 3BYKOBBIM CHTHAJIOM.

- Bo BpeMsi CHHXpOHH3AIMY BHYTPEHHHX MPOLIECCOB (COMIacOBaHMUs padOThl B3aUMOJCHCTBYFOLIMX
OJIOKOB aHaNM3aTOPa) Ha AKpaHe B BEPXHEIl 4acTH 0TOOpaKaeTCsi HHAMKATOP 00paTHOrO oTCYeTa
(cexyHmomep).

- [To okOHYaHWY CUHXPOHHU3AIMU BBITIONHSIETCS 3aIyCK U3MEPEeHUH prbopa B BRIOPAHHOM PEKUME
(mosiBJIeHME Ha 3KpaHe rpaUKOB, TAOIHII, U3MEPEHHBIX 3HAYEHUH U JIp.) - TAaHHBIN TaliMep QUKCUPYET
ob1iee BpeMs paboThI B BRIOPaHHOH QyHKIHN.

< MOHUTOP

OcHOBHOe Ha3HaYeHWe JAHHOTO PeKNMa — co3JaHHe oT4yeToB mo cranaapram I'OCT-32144,
EN50160.

JlaHHble COOMpPAIOTCSI B COOTBETCTBHH ¢ 3THMH cTangapramMu. OCHOBHbIe II0KAa3aTeJH
3aNHMCBLIBAKOTCS ¢ 4acTOTOI pa3 B 10 MuH.

Haxarp xnaBumy «MOHHMUTOP» s aktuBaumy (QyHKIMM MOHHTOPHHIA IIPOBAJOB B CHCTEME
anexktponuTanus. [Ipu 3ToM obecrieunBaeTcss KOHTPOJIb M M3MepeHne mapamerpoB I1KD: HampsikeHue
(c.x.3./RMS), rapmonuku, uukep, nposaibl/mepeHanpsokerns (mepexomnsie m3menenus/Dips&Swell),
TpephIBaHMS HANPsDKeHHs1, HecummMeTpust (HeGamanc U/l), wactora cetn u mip.

CooTBeTcTByIOMIIHE CTONONKOBBIE quarpammsr (bar graph) mpuBeneHsl Ha SKpaHe HIDKE:
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i/ 2019-03-25 10:46:04

MIN ] .V
[ Limit

[ ] Aenyctumoe

VLSS N | TN N < el § N B = |9

Bce 3anaHHBIe MapaMeTpbl OAHOBPEMEHHO U3MEPSIOTCS aHAIN3aTOPOM B COOTBETCTBUH C HOPMaMU
crangapra [TIKD EN50160: Vrms, Arms, Harmonic voltage, Total harmonic distortion voltage (THD%U),
Plt (monrosp. daukep),Vrmsl/2, Armsl/2,VVneg ( HecuMMeTpusl HampsKESHUI 10 00paTHOM
nmocienosarensroctn), Hz, Swells, Dips, Interruption, Rapid Voltage Change (RVC)*.

Buumanue: Jlannas Gyukius HemgocrynHa B OV ¢ yacrtoroit Hanpspkerus =400 .

*-Ehl(,’ﬂlphle USMEHEHUA HANPAMNCEeHUA, mdaKue JHce cobbimust Konebanutl HANPANCEeHUs (nposaﬂbl, NnepeHanpANCeHus),
HO C MEHbUUM OMKIOHEHUEM 0N HOMUHAILHO20 8XOOHO20 HANPAANCEHUA Unom. ,Z]."l}l npoeaios u I’l(fp@H(l}’lpﬂJfC@Huﬁ
ycmanaeiueaemcs (ZPGHLllla) HO60€  3HA4YeHue OMKIIOHEHUA om 6X00H020 HANPANCEHUA i]()%, a
onst 6hlcml)blx UBMEHEHUL HANPINCeHUS YCmaHasausaemcs nopo2osoe 3Haverue < 10%.

6.7 ®yHKHHOHAJIbHBIE KJIABHIIM IKPaHA
AHanu3aTtop MMeeT pasiIu4Hble THNBI ((hopMaThl) dKpaHa Ui OTOOpaXKeHWs! pe3yNIbTaToOB M3MEPEHHH.
Haxarp kmaBumry «TabGampa» 1 akTHBAalMM MOHWUTOPHHIA MTHOBCHHBIX YHCJICHHBIX 3HAYCHUH
0a30BBIX MapaMeTpoB DY.

< Dxkpan «Taéauua»/ TABJL.

Bonst/AMnep/Tepy 230V;50Hz;PY-3000A @ 2019-03-25 13:06:06

Yact. =50.00Hz E!! 55 55 5

Urms(V)
Upk(V)

CF

Irms(A)
Ipk(A)

CF

e e F R BB

& ) & i B

OKpaH B pexuMe oTodpaxkenus « Tadaumay BeIJJaeT nepeueHb BCEX BaXKHBIX MIHOBEHHBIX YHCIICHHBIX
3HaueHUH mapameTpoB B GyHKunH «BoasT/Amnep/Tepiy:
@Ha 9KpaHe B 3arojIOBKE yKa3aH TEKYIIMH PEXUM W3MEpeHUs (JIEBBIH BEPXHUH yroir), KOHTEKCTHAs
nH(pOpPMAITHS O BCEX MapaMeTpax dIEKTPOCETH OyJeT 0TOOpaXkaTbes Ha AucIuiee (B T.9. 4aCTOTa CETH).
Tabnuua oroOpakaeT mapameTpbl M MX M3MEpPEHHBIC 3HAYECHUS, KOTOPBIE 3aBHCAT OT 3aJaHHOTO
oreparopoM pexxnmMa, Homepa (assl (NeNe) 1 KOHPUTYpaIK SIEKTPOCETH (THIIA UCTIOTHEHUS).
DyHKIM MapaMeTPOB HAXOISITCS B HI)KHEH 4acTH 9KpaHa, cootBeTcTBys [F1]~[F5].

Omnmcanne GYHKIMHA KIABHIIL:




[F4]: orkpeiTs rpaduk Tpena.
[F5]: mepekmouenne mexny — Iyck/ Yaepxauue (RUN/ HOLD).

< Oxpan «Tpena»
Bonbt/Amnep/Tepy 3P DELTA i * 2019-03-21 14:09:12

L12: 3.91

[ N N .1 W (715722

OkpaH B QyHKIIMK 0TOOpakeHHs TeHIeHInY napamerpa (Tpenn) moka3siBaeT H3MEpEHHBIC 3HAYCHNS,
KOTOpbIE MEHAIOTCS C TEYEHHEM BpeMeHHM. [ OpHu30HTajnbHasi OCh O3HA4YaeT BpeMs, JUarpaMMbl
(dopmupoBaHus TeHACHINH (TpaduKky TpeHHa) 0TOOpaXKaroTCS Ha SKpaHe MOCTEIICHHO — OT MPaBOil ero
YaCTH K JIEBOM.

Onucanue GYHKIMNA KIABUILL:

[F1]: Mepexomsl mo BceM mapaMeTpam TaOIHIbl (IIUKIHYSCKUE HAKATHS)
[F4]: Bosspar Ha3an k otoOpaskeHnto TaOuIIbI.
[F5]: Hepexmrouenue IMyck/ Yaep:xkanue (RUN/ HOLD).
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7 OCHOBHBIE OIEPAIIUU PABOTHI C IPUBOPOM

7.1 Hcnoap3oBaHUe MOACTABKYU H PeMelIKa

Ilpu pa3merieHun nmpubOpa HAa TOPU3OHTAIHHON MOBEPXHOCTH OTKHUIHAS IIOJICTABKA-YIIOP MO3BOJSCT
MOJIb30BATEIII0 YCTAHOBUTH AHAIM3ATOP IO HYXKHBIM ISl YIOOCTBA CUYHMTHIBAHUS TOKa3aHUH YIIIOM
(HaKJIOHOM 3KpaHa). PeMeHb-JiepkaTesb U3 COCTaBa KOMIUICKTA MMOCTABKH MOIJICPKUBACT €r0 YCTAHOBKY
JUTS HOUICHUS MPUOOpa WM HAJCIKHOTO YICPKAHUS aHAIM3aTopa B pyke (B JICBOW HIIM MPaBOU — IO
JKEJAHUIO OMEepaTopa), Kak MoKa3aHo Ha PUC. HIDKE!

7.2 Bxiaroyenue/ BHIKJII0YEHHE MUTAHUA

Juis BKITIOUEHMS MHTaHUS NMPHOOpa HaXaTh KIIABHIILY Lo, [Ipn sTOM BBIIAETCS OIMH 3BYKOBOW
CUTHAJ, a 3aTe€M Ha 3KpaHe OTOOpakaeTcsl NMPUBETCTBEHHOE COOOIIEHHE B BHUJE JIOTOTHIIA TOBAPHOTO
sHaka AKHUII™ (~30cek), mamee wHmummpyercs HasBanme npuoopa (AHAJIM3ATOP KAYECTBA
DJIEKTPOSHEPI'MN/ PQA) nocite gero npudop NepexouT Ha TIIaBHYIO CTPAHUIY MCHIO.

Jnst BeIKIIOUEHMs NpUOOpa HakaTh KIABUINY TNHTAHUS, Jajee aHaJu3aTop BBIJACT 3ampoc Ha
HOJATBEPIK/ICHUE MOJIb30BAaTENeM BBIKIIOYCHUST (Bowmouums numanue? Ommena/ [la). Tlntanue
aHanu3aTopa OyaeT BRIKIIOYEHO TOJIBKO HOC/e NOATBEPKACHUS oneparmu («Jlay).

YcKopeHHOe BBIKIIOUEHHE (MPUHYIUTENbHOE): B akTUBHOM cocTosHu (IIut. Bxm.) mpubop Oyzmer
BBIKJTIOUEH ONIEPAaTOPOM IPH HAKATHU M YICPKaHWU KJIaBUIIK NuTaHus Ha ~10 cek.

7.3 PeryJHpoBKa SIpKOCTH KpaHa
Amnanusarop oOecrieunBaeT 4 CTENEHH SPKOCTH JHCIUIES, YTO 0OecreynBaeTCs IUKIMIECKUM Ha)kaTHEM

KJIABUILIU PETYIHPOBKH SIPKOCTU . Hu3kas sipkocTs skpaHa npejuiaraercst A YKOHOMHH 3apsija
Oaraped mUpU TNUTAaHHUM OT BHYTPEHHErO HCTOYHMKA. [lo yMOJYaHWIO TIpH BKIIOYEHUH MHUTAHMS
aHATN3aTOP UMEET CaMyl0 BHYTPEHHIOIO SIPKYIO TIOJICBETKY (3aB. yCTaBKa).

7.4 OOHOBJIeHUE MPOTPAMMHOI0 00ecneveHust

[Ipu oOHapyxeHNH Kakux Ju00 mpobieM B paboTe BHYTPEHHEH WM ammapaTHOW MHKPOIPOTPAaMMEBI BO
BpeMsI HCIIONB30BAHMS aHain3aTopa («0aroB»), HEOOXOAWMO CBS3aThCA C TPEICTABUTENEM CIIY)KOBI
TEXTOANCPKKHU s mmonydeHus Qaiina obHoBneHnsa. Coxpanure Qain HOBOH Bepcuu FW B xopHEBOM
katanore USB-nucka, manee mogkmounts flash-nakonurens B anamuszarop. Ilocie toro xak USB-muck
pacrio3HaeTcsi TpuUOOPOM, BOWTH B HACTPOMKH IOJIb30BATEIbCKOTO HHTep(deiica B TJIaBHOM MEHIO
(«IToab30BaTeby), 1 nanee Haxatsb [F1]amst noctyna B nHTepdeiic 0OHOBICHHS MPOIIKMBKH.



201802-17 03:36:56

English

4 Software »
OFF

D Time

LAM SETUP

SETUP

Wurepdeiic mpeaycMaTpuBaeT AepeBo (aiioB 0OHOBIEHHUS (THIIOB), KOTOPOE BKIIOYAET MPOTPAMMHOE
obecnieuenne (Software), npommska (Firmware) u cucrema (System). Heo6xoaumo BeIOpath Gaiin mist
3amrycka OOHOBJIICHHSA, TI0 OKOHYaHHWH AHAJHM3AaTOp BBIJACT YBEAOMIICHHE O 3aBEPUICHHH IPOLEIYPHI.
Hanee m3Bneubr USB-muck u BBIKIIOUNATH aHATU3ATOP, a 3aTEM CHOBA BKJIFOUWTH IMUTAHUE JJIS TIOJHOM
MHUIHAATA3AIAN OOHOBIICHUS.

Hmxe B seBoit yacTu Tabmuisl npuBeeHsl Koapl ommbok/Error Code (MOryT BCIUIBIBATH BO BpEMs
nporecca OOHOBJICHUs), KOTOPbIE COOTBETCTBYIOT PEKOMEHIALMSAM W PEUICHHSIM 110 UX YCTPaHEHHIO -
pacIoJI0KeHbI CIpaBa:

Koa ominoxu Onucanue

"ErrCode: 0000 XXXX"" Bosmoxuoe nospexxaenne USB-Flash, 3amenute Hakonutens.

"ErrCode: 0001 XXXX"' Mognens SPlI FLASH He noanepxuBaercsi, mpoBepbTe (haiin 0OHOBICHHS

"ErrCode: 0003 OmmnbKa MpoBepKHU JJAHHBIX NPOILIMBKH, TPOBEPhTE (Paill 0OHOBICHUS

"ErrCode: 0005 XXXX"' HenopmaisHoe coctostHre, 10 XXXX CBSDKUTECH C U3TOTOBHTEIIEM.

Cepbe3Hoe TIpeBbIIICHHE BpeMeHH. HeT BbIXOJa WX pexuma, He

"ErrCode: 0010" ..
oTkimovaercs nuraane. OOHOBHTE MPOIIMBKY el pas.

"ErrCode: 0011 ITorpo6yiiTe BEIMOIHUT OOHOBICHHUE TPOLIHBKY.

XXXX -o3Ha4aeT WHIUKAIUIO IIOAPOOHOTO COOOIIEHUS 00 OIMMOKe, HEOOXOIUMO CBS3aThCS C
[IPOM3BOIUTENIEM

7.5 Tloak/I0YeHHEe aHAIH3ATOPA

ITpoBepbTe, COOTBETCTBYIOT JIM YCTAaHOBKM M HACTPOWKH aHAIM3aTopa XapaKTepUCTHUKaM TECTHPYEeMOW
cucreMsl (JY). D10 KacaeTcsi mapaMeTpoB: KOHGHUTYpaLHsl UCIIOJTHEHUS IIPOBOJIKH CETH AJIEKTPOITUTaHHS
(THIr), HOMHUHAJIbHAS YacTOTA, HOMHMHAIILHOE HanpspkeHne, koaddunueHT npeodpa3oBaHus T/1aT4uKa U
nuanazoH u3MepeHui. Anammzatop mmeer 4 BNC Bxoaa a1 CHUTHAIOB TOKa (MOJKITIOYEHHE
T/npeoOpaszoBareieil - Kiemy, neris) U 5 BxogoB 4 Mm/«Mmamay (mox «OaHaH») JUIS CHTHAJIOB
HanpspkeHus. [lepel HayaaoM MOJKIIOYEHHsS [PH HAJIMYMKA BO3MOXHOCTH  OOECTOYHTH CHCTEMY
ANIEKTPONIUTAHUS (CHATH HAIPSHKEHHUE), TPH TOJAKIIOUEHHSX BCErla HCIOJIb30BaTh 00OpYAOBaHUE U
CpeACTBa MHAMBUAYAJIBHOW 3JIEKTPO3alIMThl Uil obecrieueHus JMyHoi Oe3omacHocTH. [t yTouHeHUs
JieTalieil Ipyu MoJKIIOYeHUH K 3-X (a3HbIM cucTeMaMm obOparutech k PO B rmase 1.3.
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7.6 HacTpoiiku mojb3oBaTes

< Hurepdeiic nacrpoek «Ilosb30BaTeb»
50Hz,CTC1536 {7 Yo /201802-27 10:37:50

1.0.0
root
English
OFF

Date&Time
LAN SETUP

WLAN SETUF

B n1aHHOM MeHIO MOTYT OBITH HaCTPOEHBI TaKWe MapameTpbl HHTepdeiica: UM MOIb30BaTels, A3bIK,
BpeMsl raiieHusi dKpaHa (Mepexoj B «CILIIHI» PeKUM), CHCTEMHOe BpeMs U HacTpoiika cereir (LAN/
WLAN) ¢ niomorusto knasuii [ A][ V][ «][» ]Ju[BBOI].

l"amenue ’xpaHa aHaIM3aToOpa («CILSIIUIY PEKUM) aKTUBUPYETCS €CJIN He BBIIOJHIIOTCSA KaKue-1100
omepanuu KiaBumiaMu. Ilo mcTeyeHMM 3aJaHHOTO BPEMEHH Iepexo/ia B «CIAIMUN pexuM» Mpuodop
HAyHET aBTOMAaTHYECKH yYMEHBIIATh SPKOCTh MOJACBETKH 1O MHHHMAIBHOTO ypOBHs. JlaHHas (yHKIHS
aKTHBHA TOJBKO B PEXXMME NUTAHUS OT BHYTpPEHHEW Oarapen. B cimydyae mpomomskeHmst paboThl c
npudopoM (HaxkaTue JI000H KIIAaBUIIM) CHOBA BKIIOYACTCS MOJCBETKA HKpaHAa C BHIOPAHHBIM ypPOBHEM

SIPKOCTH.
Hactpotiku Bpemenu ramenus sxpana: OFF/eika, 5¢, 15¢, 30c¢, 60c¢ .

< IIBeroBas mapkupoBKa (a3
Y0 o 2018-02-17 03:46:10

Hasxars [F2] mis HacTpoiiku nBeTa MHMKAIMK PAa3IMIHbIX (a3 Ha SKpaHe, COTJIACHO CTaHAapTa
HCIOJIb3yEMOT'0 B MECTE IKCILTyaTaluu nprubopa. Pasueie (a3pl MOTYT HMETh Pa3IUYHYIO [[BETOBYIO
MapKUPOBKY UIsl YAOOHOTO BOCIIPHUSTHSI ONIEPATOPOM B MPOLIECCe MOAKIIOUEHHs 1 u3Mepenuit. Ilo
YMOJIYaHHIO TapaMeTpsl 1Beta (a3 (3aB. ycrasku): L1/A, L2/B, L3/C, N u GND - xenTblii, 3eJIeHbIiH,
KpAaCHBIH, CHHUH H KENTO-3EICHBIN (COOTBETCTBEHHO).

IIpu HEOOXOAMMOCTH TPeOYEMBIi IBET Kax a0 ¢a3bl BHIOMpaeTcs B MeHIO Kypcopamu: A V. € P +
kitasumia F5 (CoxpaHuTh).

Jlist BBIXO/1a U3 MEHIO 0€3 COXpaHEHHUs CIEIAHHBIX HACTPOCK — HAXKaTh «OTMEHay.



7.7 Hacrpoiiku pyHkuunu «Anaauzarop» / Setup Analyzer

< Memnio unrepgeiica «Hactpoiikay
Hactpoika () 2019-03-26 10:15:27

KoHdpur.:

Knewm [uanasoH TOKoB Krp. U

PY-3000A K A 1:1

P11 Y . =1 S .1 T . - 1 =1

[ocne BKiIIOYEHHS MUTaHMS TEKYyLIMEe HAcTpoWku (mapamerpsl) OyayT oToOpakaTbCs B BEpXHEU
4yacTH OJKpaHa. I[IpoBepUTh yCTaHOBKY IPaBUJIBHOM JaThl U BPEMEHM CHUCTEMHBIX 4YacoB. Taxxke
UCIIOJTHEHUE TPOBOJKHU DJIEKTPOCETH B MEHIO aHAIW3aTOpa JOJDKHO COOTBETCTBOBATH KOH(HIYypaluu
CHCTEMbI MUTAHUS BBHIOPAHHON Ui TecTUpoBaHWs W mpoBepku. KiaBuma ananuzaropa[SETUP]
obecrieunBaeT JOCTYI B MEHIO JUIS UX NPOBEPKH (KOHTPOJIST) M N3MEHEHHSI HACTPOEK IPH HEOOXOANMOCTH.

Hacrpoiiku crpynnupoBaHsl B 5 QyHKIIMOHATBHBIX CEKIMH, KOTOPBIE PACCMOTPEHBI HIKE:

[F1]: xouduryparus cetu (THII). [F2]: HomunanbHas gactota (fHom).

[F3]: HomuHanpHOe Hampspkerne Unom.  [F4]: Tun t/mpeoGpasoBarers.

[F5]: mactpoiika mpemenbHBIX 3HAYEHUH (OMYCKH, JTUMUTHI) - MEHIO COXPAHCHHUs M BBI30Ba TPEOYEMBIX
HACTPOEK IpeAesioB (IOMyCKOB) NPH MOHMTOPHHIE IapaMeTpoB KadecTBa 3iekTposHeprun (I1KD).
Mento umeer 3 rpynnbl napamerpoB: «EN50160» (rotoBblif nonHbIH HAOOp MapaMeTpoB € 3aJaHHBIMH
JIOITyCKaMH TI0 CTAaHIAPTY - 00 yMomdaHuio), «Iloap3oBarens 1» (HactpamBaeMmsrii), «Iloabp3oBaTean 2»
(rmactpanBaeMmsblit). [lepexon B QyHKIMIO pelaKTHPOBAHMS U HACTPOWKH TOJIb30BATENBCKUX MPOQMIeH —
knaBuma «M3menuts» (F4).

Hpeneast u gonycku Monuropunra IKI

C nensto Mmonuropura IIKD anHanmmszaTop HMMeeT mNpeaycTaHOBJICHHBIH HaOOp mHapaMeTpoB M HX
orpaHu4YeHuil (omyckoB) coracHo cranmapty ENS0160, a Takxke 2 BapuaHTa HACTPOCK, OMPEACIIAEMBIX
orepaTopoM. DTH TOJIb30BATENBCKHE TTPOGUIIN TOCTYITHO U3MEHITh OTHOCUTEIBHO CTaHAAPTHOTO Habopa
EN50160 u coxpaHsiTh X Kak COOCTBEHHBIH HA0OP JOIYCKOB M OrPaHUYCHUI.

IpeneJibl PeryJupoBKH A0NMYCKOB (HACTPOiiKH)

Hanpsoxenne 2 3HAUEHUS . TIPEJICTBHO IOMYCTUMOE / HOPMAJIBHO JIOMYCTHMOE (C BEPOSITHOCTHIO
100%, 95% - perymupyeMoe) yCTaHOBHBIIIETOCS OTKJIOHCHHS HanpsykeHus oUy.
Kaxoe umeeT BepXHUH U HIKHUH pEerynupyeMblil mpened.

T'apmonukn 3nauenus rapMoHuK NeNe 2-25 u nokaszarens KHU (THD%). Kaxnoe umeet BepxHuit

/Harmonics 1 HIOKHUH PEryJIMpyeMbli pesed.

dnukep BsBemenHas kpuBasi (TUI AJs ocB. amil ~120B/ ~230). 2 3HaYeHus: NpeaenbHO

[Flicker JIOIYCTUMBbIH/ HOPMAJILHO JOMYCTUMBIH YPOBeHb (iiukepa/ Meprianus (¢
BeposTHOCTHIO 1/0,95 —pezynup.) . PeryanpoBka BEpXHETO U HIDKHETO TPEIETIOB.

Dips (*) IMoporosoe 3HaueHue (rpanuiia), rucrepesuc (%), J0MyCTUMOE KOJIMYECTBO COOBITHI
3a Henenmo (6ce- nacmpaugaemvie)

Swells (*) IMoporoBoe 3HaueHue (rpanuia), rucrepesuc (%), A0MyCTUMOE KOJIMYECTBO COOBITHI

3a HeJIeITio (6ce- Hacmpausaemoie)

Interruption (*) | IToporoBoe 3uaucHue (Tpanuria), rucrepesuc (%), TOMyCTUMOE KOJTUIECTBO COOBITHI
3a Hegemo (6ce- Hacmpaugaemvle)

Ckauku Jomyck mo otkioHeHuo Hanpsprenust (Vtolerance), aaurensHocts (Steady time), MuH.
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HaIpsHKEHUS mrar (Min step), MuH. ckopocTh (MIN rate), JomycTUMOe KOJHYECTBO 3a HEAENO (6ce -
(RVC*) Hacmpaueaemole).

Hecummerpust | 2 3sHAUEHHMS: TIPEICIBHO JTOMYCTUMBIH/ HOPMAIIBHO JTOMYCTHMBIH ypoBeHb (¢
/Unbalance** | BepositHocThio 1/ 0,95). MiMeeT BepxHUil perynupyeMblii mpeen.

YacroTta ceTu 2 3HAYEHHMSA: TPEEIILHO TOMYCTUMOE/ HOPMAJIBHO J0IMycTUMOE (C BEpOATHOCTRIO 1/
/Frequency 0,99-perynup.) OTKIOHEHHS 4acTOThI OT fHOM. PeryaupoBka BepXHETo U HIKHETO
IIPEJIeIIOB.

*- TaHHBIE HACTPOMKH TaKKe JIEHCTBUTENBHBI B peXKUMe nzMepenust «Boavm/Amnep/Tepy».
**- K0a(. HECUMMETPUH HANIPSDKEHUH TI0 00paTHOH IOCTIEA0BATEIFHOCTH; K03(). HECHMMETPHH
HanpspKeHUH 10 HyJIeBOH mocienoBareabHocTH (%);

7.8 Pabota ¢ namATbI0 pudopa
Amnanuzatop obecredWBaeT COXpaHEeHWE SKpaHHOW wHdopmarmu (SCreen) wu namusix (data) Bo
BHYTpEHHIOIO mamsTh (kinaBuma «I[laMsATh»), MpH 3TOM MOJIb30BAaTENb MOXKET HX INPOCMATPUBATH,
YAAIATh W KONHPOBAaTh. AHAIM3aTOp TAKXKE HMEET BO3MOXKHOCTH coeamHeHus ¢ 1K mpm momomm
KOTOpOI'0 00€CIeYrBaeTCs TUCTAaHIIMOHHOE YIIpaBIeHUe IpUOOpoOM.

< Menio Coxpanuthb
Haxarp kinaBuimy «COXPy» aist 3amicu B mamsTh dKpaHHOW WMH(oOpMauuy (CKPUHIIOT) WM JaHHBIX
TEKYILETO pPeKUMa U3MEPEHU.

£ i 2018-02-17 05:50:24

HUcnons3oBats [ A][ ¥ ]mwis HaBUTAIME B MEHIO IO BBIOOPY COXPAHEHHOTO (aiiia B MaMSTH (THITBI):
screen (SETUP/ Menu/Scope), wave, logger.
Nanee naxate [BBOJ/] mnst Bxoma B wHTEp(dEHC pEIAKTHPOBAHMS C IIEIbI0 M3MEHEHUs HMEHH

¢atina.
Haxars [F5] ans noarBepkIeHWHM OlEepaldd COXPaHEHHS U BO3BpaTa K MPEIBIAYIIEMY MEHIO
peNaKTUPOBAHHS.

< Meno «IIamaTe»
Fawse % cm /30160401 120701

nenonbayercs: 66M CeoBopgHo: 29.59G

" i
Logger-6
2019-03-29 17:22:09 Wave-11

2019-03-29 17:22:51 Wave-12
2019-04-01 11:00:15 Wave-13
2019-04-01 11:21:47 Wave-15
2019-04-01 11:22:13 Wave Screen 3
2019-04-01 11:22:41 Wave-16
2019-04-01 11:28:30 Wave Screen 4
2019-04-01 11:31:47 Wave Screen 5




Knapuma «[TAMSATD» obecriednBaeT MOCTYN K JaHHBIM BHYTpEHHEH HaMsATH (CIUCOK (ailioB-
BPEMSI/ ONNUCAHUE/ THII), xoTophlii OTOOpakaeT IapaMeTphl: BpeMs CcoxpaHeHus (mara-
YU:MM:CC), na3Banue 1 THI coxpaHeHHbIX (aitnoB. Haxatuem [ A][ ¥V ]BsiOpats TpeOyemslil Gaiin u3
cnucka (CTpoka BhIJENIeHA CHHHM IBeToM). Haxonsice B MeHIo mHTepdeiica COXpaHEHHBIX IaHHBIX
noimounTh USB-muck M 0XHMIaTh HECKOJBKO CEKyHJ II0OKa Ha OSKpaHe B IAHEIM COCTOSHUH
otoOpasuTcs cOOTB. HKOHKa (OyaetT moaceedeHo coobuierne “Ha USB”). Tlocne sToro Haxats [F2] amst
KOIIMPOBaHUS BBIOpaHHOTO (aiita Ha USB-mmck, mpomecc mepesammcu (aima otoOpakaeTrcs Ha
rpaduIecKoi mKae.

ITo okoH4yanwn KomupoBauust u3Biedb flash-muck (coobmenne «Ha USB» rachHer) u 3arem
noaxodnTh ero K ITK i mpocMoTpa JaHHBIX WM HepeHoca MH(YOPMALK Ha BHEITHUI KOMIIBIOTEP.

Ilpumeuanue: nnst (aitnoB, KOTOpele B CTPOKE COCTOSIHUM UMEIOT 3aknaaky «IIpocmorpy
IpeycMOTpeHa BO3MOXKHOCTD UX BBIBOZIA HA SKpaH Npuoopa.

Omnucanue QyHKIMHA KIaBUII:
[F2]: KomupoBauue o¢aiinoB Ha BHemHuii USB-nakonurtens (mOcie MOAKIIOYCHHsS (ICHIKH |
MHIIUKAIUH €r0 PaCIO3HABAHUS B CHCTEME).

[F3]: mpocmoTp BEIOpaHHOrO B MaMATH (aiina (B 3aB. OT THIIA COXPAHEHHBIX TaHHBIX).

[F4]: Vnanenue u3 mamsitu BeIOpaHHOTO (haiina.

[F5]: Bo3sBpaienue k npeasiayiieMy MeHo (BO3Bpar).

[F1]: Vnmanenue Bcex aitnor u3 mamstH (OTHAS OYUCTKA).

Hacrpoiika cetu LAN
Wnrepdeiic nokanbHoii cetn LAN koHuUTrypupyeTcs 1J1s OCyIecTBICHHs! CBSI3U Mex 1y pubopom u [TK
(ananmuzarop umeer LAN wunrepdeiic ans cesaszu ¢ [1K). Illtarnoe 1O (mporpamMmHoe obecriedeHue),
MIO3BOJISIET AWCTAHIIMOHHO YHPABIATH aHATM3aTOPOM, 3arpy’kaTb COXpaHEHHbIC (Dailibl aHAIM3UPOBATH
JlaHHBIE ¥ CO3/aBaTh OTYET Ha KoMmIbloTepe. Takxke omeparop MoxeT ucoib3oBars [10 s nmpocMoTpa
nauHbiX U ckpuHInotoB B [1K, ckonupoBanubix u3 ero U-mucka. Beibepute pasgen [Hacrpoiika LAN/
LAN SETUP] B mento [User /monp30Batenb| Kak MOKa3aHO HA PUC. HIKE:
User Y o 2018-02-17 07:17:36

LAN SETUP
IP In-use:

IP Setup

Use DHCP

IP Adc 192.168.99.153

Net Ma:

Ioaxmounts anamuzatop AKD k [1K x ogHOMY 13 cBoO0IHBIX Kabeinei cetn (KOHHEKTOpY), 3a1ath |P-
anpec ananm3saropa u [1K (pasHsle!), HO TOKHBI OBITH B TOM ke cermeHte ceti LAN.
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8 OINHUCAHME PEXUMOB U ®YHKIIUA
8.1 pexum Ocumanorpad («OCHHNII»)

B pexume OCLHHUJIJIOT'PA® (xnaBuma «OCLHUJI») oToOpaxkatoTcsi CUTHAIIBI (OPMBI HAIPSDKEHUN 1
TOKOB C HOMOIIBIO TOJAKIIOYEHHUS! MPOBOJOB M T/ATYMKOB K TECTUPYEMOH CHUCTEME JJIEKTPOIHUTAHMS.
Taxoke oToOpakaloTcs YHCIICHHBIC 3HAYEHUS C.K.3. (ha3HBIX HANpsDKEHUH (MeK(a3HBIX — B 3aB. OT THIA
DY), TOKOB, 4aCTOTHI CETH H T.A. B naHHOH QyHKIMN aHAanM3aTOp OOECIEeYMBACT OCHHMIUIOrpapUIECKUit
CTHJIb OTOOPa)KEHHSI CHTHAJIOB HAIPSDKCHMS M TOKA ¢ OBICTPOH 9acTOTOH OOHOBIICHNUS HA SKPAHE.

B 3aronoBke 3KpaHa MMOKa3aHbl CBS3aHHBIC 3HAYCHUS HampsuKeHHE/TOK (rms). Bxomwmoit xamam L1/A

SIBJISIETCS] OTIOPHBIM — CKOJIB3sIIee oropHoe Hanpsokenue (reference channel).
Ocuwun. 230V;50Hz;PY-3000A I{Il 2019-03-25 11:47:53

Uacr. =50.01Hz =

L1 31539V L1 1.68A

U | N
L e i wrAcpRAE

Onncanne QyHKITNA KIABHII:

[F1]: Beibop curHana mist oroopaxenust Gpopmber: U oToOpaxkaeT Bce HANpsDKEHHs (B BHIOPAHHOM THITE
cetn) U | — Bce 3HaueHms cwibl Toka. Mumukatoper L1, L2, L3 u meiitpans (N) omHOBpeMEeHHO
0TOOpaXaroT HANPSDKEHUS U TOKU B BHIOpaHHBIX (ha3ax.

[F2]: Haxars kmaBumry it aBTOMaTHYECKOH HACTPOMKH OTOOPaXCHHSI CHTHANA B COOTBETCTBHH C
pasMepoM dKpaHa C MBI TOIyIEHHS JIY4IIero HabaroIeHus (aBTOMACIITAOUPOBAHNE).

[F3]: BriroueHwe win OTKIIOYEHHE BEPTHKAIBHOTO Kypcopa. IIpu akTHBamuM Kypcopa 3HaueHHe
CHTHAJa B TOYKE Kypcopa (TPEeyroNibHHK Ha KPUBOW CHrHaja-V) OTOOPaXaroTCs B 3aroJIOBKE JKpaHa
BMecTo C.k.3. 3Hauenust U/l. Tlepemerats kypcop Haxatuem kiauii| d]umu[ P ].

[F4]: Brrouenue winu OTKIIOYEHHE (QYHKIMU pacTspkkd — (Zoom). Ilocie aktuBanuu GyHKIMA
MOJIB30BATENIb MOXKET BBIIOJHUTh MAacIITaOMpoBaHWe/Z00OM BBHIOPAHHON OCHMIUIOTPAMMBI Ha)KaTHEM
KkiaBum HampasieHus (<-0obmie/ P> - MEHBIIE).

[F5]: Tepexmouenue IMyck/ Yaep:kanue (RUN/ HOLD).

ITpu HEOOXOOMMOCTH IOCIE 3alycKa IMpoliecca M3MEPEeHUH W YCTOMYHMBBIX ITOKA3aHUSIX Ha JAUCIUIEE -
Haxath [COXP] miist 3amucu CKPHHIIOTA DKpaHA WIIM COXPAaHEHHs JAHHBIX TEKYIIHX H3MEPEHHH B
MaMSITh.

8.2 pexum «Hanpsikenune / Tox/ Yacrora» \(«Boabst /Amnep/ Iepuy»)

Ota GyHKIUSA UCTIONB3YeTCs U N3MEPEHUS YCTAHOBUBIIIEIOCS IEPEMEHHOTO HANPSIKCHHUS, CHIIBI TOKA,
gactotsl W 1wk ¢akropa (Cf) B mmratomeir cern. IMuk daktop (CF) xapakrepusyer 3HadYeHHE
aMIIUTYIHbIX uckaxkeHuid; CF= 1,41 o3HauaeT OTCYTCTBHE MCKaKEHHH B CHHYCOMJIAIBLHOM CHTHAIE,
mokazareib >1.8 o3HadaeT BHICOKHH ypOBEHb MCKakeHUH (Qopmbl. ClieyeT UCHOIB30BATh ITOT PEKUM
JUI1 TIONYYCHUS Ha JKpaHe IMEPBHYHOW WHQOpMammu o mapamMerpax CHCTEMbI AJICKTPOIHTAHUS [0
MOJIPOOHOTO M3YYCHHSI CHUCTEMBI C HUCIIOJIL30BaHHEM Ipyrux QyHknuil anammza [1KD u mpukiagHbIx
PEKMMOB N3MEPEHHUH.

BriOpats kypcopamu B TiaBHOM MeHI0 (yHKIUIO «Hanpaxcenue / moxk/ wacmoma» W HAKATh
knaBuiry «BBomy. Jlanee yepes ~8 cek Ha skpaHe 0TOOPA3UTCSI COOTBETCTBYIOLIAs TAOIIHIIA TAPAMETPOB.




< Oxpan B pexnme «Tadauna»
BonsT/Amnep/Tepy 230V;50Hz;PY-3000A @ 2019-03-25 13:06:06

Yact. =50.00Hz E!! BE 55 §

L1

Urms(V) 228.30
Upk(V) 318.81
CF 1.40

L1
Irms(A)
Ipk(A)

CF

——— e e e SRR

KonmuectBo cTos0110B B JaHHOW TaOiuIle 3aBHCUT OT 3aJaHHONH KOH(UTYpanud CHCTEMBI MUTAHUS
(tuma). Huppsl B Tabmume SKpaHa SBIAIOTCS TEKYIIMMH HM3MEPEHHBIMU 3HAYEHHUSIMH I1apaMeTpOB,
KOTOpBIE TIOCTOSIHHO OOHOBISIOTCS. V3MEHEHUWs 3THX 3HAUCHHH C TCUCHHEM BPEMEHHM 3aIMCBHIBAIOTCS
cpasy Ke TMOCie aKkTHBallMKM pexuma m3Mepenuii (record). Ilporecc 3amucu U3MEPEHHBIX 3HAYEHUM
MOYKHO BH3YaJIM3MpOBaTh Ha dKpaHe mpubopa npu BrmodeHun ¢ynkunu — « Tpenap» (B Bunme rpaduka
TEeHJCHIINH C TIPEyCTaHOBICHHON HACTPOMKON perucTpaTopa).

[Tpu HEoOXOAMMOCTH IOCHE 3amycka Mpolecca U3MEPEHUH U yCTOWYMBBIX MTOKa3aHUsIX Ha JHCIUIEE -
Haxatb [COXP] s 3amucu CKpUHIIOTA 3KpaHa WIM COXPAHEHUS TEKYIUMX JaHHBIX H3MEpPEHU B
TIaMSATh.

Omnwucanue QYHKIMNA KIABHII
[F4]: Bxox B pexxum otobpaskenus: « Tpenay (rpaduku perucTpainy BEIOPaHHBIX IAPAMETPOB)

[F5]: Mepexmouenne IMyck/ Yaepsxanue (RUN/ HOLD.

< JkpaH B pexxnme «Tpena napamerposy
Bonbt/Amnep/Tepy {&7] /' 2019-03-26 10:48:34

(M5 000203 )

Urms(V) L1: 228.39

Oynkius «Tpena» obecneunBaeT 3amuch JaHHBIX H3MepeHHH Ha mHTepBaie 10 MuUH ¢ Hagana
akTHBalMK (10 YMOJIYaHHIO), a 3aTeM (opMmupyeTcsi KpHBash TpeHIa C HANpaBJICHUEM JBWKEHHS Ha
9KpaHe «clpaBa-HaNeBo». Kaxmoe ciemyromee oToOpa)kaeMoe 3HAUCHHE IapaMerpa B 3arojioBKe
CTpaHUIIBI COOTBETCTBYET MOCICAHEMY U3MEPEHHOMY 3HAYCHUIO, CHOPMUPOBAHHOMY Ha KPHUBOH TpeHHAa
B IPaBO YacTH (OUepeHast TOUKa OTCUeTa Ha rpaduke).

Onwucanue QyHKIMIA KIABHIIL:

[F1]: nannas knapumna (Tabauia) mepekIrOYaeT mapaMeTp TaOauIbl, KOTOPEIH GOPMHUPYET TEKYIIHM
0TOOpaKaeMBbIli Ha 3KpaHe TPEHJ. 3arojIOBOK OTOOpa)kaeT BHIOpaHHBIN MapaMmerp ¢ ero rpaduvyecKuM
KOHTeHTOM (cooTBeTcTBYIomMi Tpenn): Ue.k.3, Unuk, Ucf, le.k.3., lnuxk, Icf, vacmoma Iy (Hz).

[F4]: BosBpamienue K npeasiayieMy MeHo (iepexo Hazaz k TaGuuie).
[F5]: Hepexarouenune IMyck/ Yaep:xanue (RUN/ HOLD).
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8.3 IIpoBaJjibl M mepeHaNpPsiKeHUus! (CKAYKH)

Oyukuust «IIpoBajbl M TNepeHANPSIKEHUsI» 3aMUChIBACT (IYKTyallMd HAMpPSHKCHUS, MEePEPhIBbI
9NICKTPOMUTAHUS. W OBICTPbIC W3MEHCHHs HAINPSDKCHUS B BHIC OBICTPBIX KOJEOaHHH MEXAy 2-Mst
nocneaoBaTenbHbIME ycTaHoBuBIINMECs 3HaueHusmu/ Unom (Rapid Voltage Changes). Benuunasi
MoryT ObiTh OT 10B 710 HECKOBKHUX COTEH BOJBT. [IpOJOIKUATENFHOCTh TAKUX OTKIOHEHHH BapbUpyeTCs
B JHama3oHe oT Y mmkia wyactotsl f=50 T'n (3a ofHY MONYBOJHY YacTOTHI CETEBOTO HAMPSIKEHHUS) 110
HECKOJBKUX CEKYyHH, Kak 3To ompereneHo B crarmapre MIK61000-4-30. Kak Bo Bpems maneHMiA
HanpspKeHus (MPOCajoK), TaK M BO BPEMsI €r0 CKAYKOB IMPH MOBBIIMICHHH HAMPSDKCHUS CETH B TOUYKE
nzmepennii. B 3-x (asHpix cucremax mpoBaj HAYMHACTCS, KOTJA HAMPSIKEHUE B OJHOM MM HECKOJIBKHX
(azax mamaeT HIKE HOPMHUpPOBaHHOTO Tpemena (mopora/ rpauuisl - dip threshold) u sakamumBaercs,
Korma BO BcexX (pazax HampspKeHHE PaBHO HOMUHANBHOMY WM BBINIC HIDKHEW TpaHUIBI MpoBaia +
3HayeHue ructepesuca. Ckadok/ swell HaunHaeT GuKCHpOBaThCS B Ciydae, KOraa HaNpsDKCHHE OMHOM
W HECKONBbKUX (ha3 MOCTUraeT 3aJaHHOTO BEpXHEro mpezena (mopora/ TPaHHIbl) U 3aKaHYUBACTCS,
KOTJIa HampsbKeHHe Beex (a3 CTaHeT HKe HOPMUPOBAHHOTO mpesena (mopora/ rpanuiisi- Swell threshold)
+ 3Ha4YeHHE TUCTepe3uca. YCJIOBHS 3allyCKa CHCTEMBbl ICTEKTHPOBAHHS JJsi PErHCTPAlUU MPOBAJOB/
nepeHanpsHKeHUH (CKaYKOB) — OMPECISIFOTCS MpeieiiaMu Jonmycka (II0poraMu) U TUCTEPE3UCOM.

IMpoBanbl ¥ MEpEHANPSDKCHUST XapaKTepU3YIOTCS WX JUIMTENbHOCTHIO (duration), mocTHUrHYyThIM
npeenbHbIM 3HaueHueM (Mmagnitude) u BpemMeHeM BO3HUKHOBEHHsI COObITUs (nata/ Bpems). Puc. Hike

OIMCHIBAIOT 3TO B BUJE COOBITHI HAa KPUBOI CUrHaJIa HANPSDKEHUSI.

REFERENCE
VOLTAGE

HYSTERESIS{

THRESHOLD 77

[Py duration

time
magnitude

Puc. Xapakrepuctuku coObitus Hanpsbkenus — «Ilposamny / voltage dip

THRESHOLD

HYSTERESIS{

REFERENCE

|
|

VOLTAGE TTTTTTTTT Tttt F===="
! |

Puc. Xapakrepuctuku coObITust Hanpsoxenust — «Ckauoky/ voltage swell

Bo Bpems mpepblBaHHi HanpspKeHHE MUTaHus MpueMHHKOB (JI1) 3HAYMTENBHO HIDKE HOMHHAIBHOTO
3HadeHus. B 3-x ¢asHpIx cucremax mnepepbiB Hampsukenwst (Interruption) maummaercs Torma, Koria
HaNpsDKEHUS Ha BeeX (ha3ax HaxomsTest BHe pomycka / threshold u 3akanumBaercs, koria HanpspDKeHHE Ha
onHoM u3 (a3 craner paBHOH UHOM WITH IpeBBICHT Nopor/rpanuily npepbiBanus (interruption threshold)
+ ructepesuc. YCIOBUs 3aMycKa CUCTEMbI IeTeKTUPOBAHUS AJIS PETUCTPALMU PEPHIBAHMNA HAMPSHKCHUS
(Interruption) — onpenessOTCs NpeAenaMu JOMycKa (MOPOraMi) U THCTEPE3UCOM.

[pepsiBaHUsS NUTaHHS XapaKTEPHU3YIOTCS UIMTENIbHOCTBIO (duration), NOCTUTHYTBIM 3HauCHHUEM
(magnitude) u BpeMeHeM BO3HUKHOBEHHs COOBITHs (ara/ Bpems). PUC. HHMXE ONMKMCHIBAET 9TO B BHJIE
cOOBITHIT HAa KPUBOM CHUTHANA HANIPSDKEHUSL.

NOMINAL
VOLTAGE

THRESHOLD””

Puc. Xapakrepucruku cobeitust Hanpspkerust — «IIpepbiBanuey / voltage interruption



BricTpOE M3MEHEHNE CP.KB.  3HAYCHUS HANPSDKCHUS (HEPEXOAHBIE  COCTOSHMS) — MEKAY — IBYMS
MOCIIEIOBATEIFHEIME  YCTOWYMBBIMA YPOBHAME ycTaHOBHBIIerocs Hanpsokenus (RVC-Rapid voltage
changes). [lerektupoBanrne OBICTPBIX H3MEHEHHI C.K.3 HAIPsDKCHHS OCHOBAHO Ha pPETHCTPUPALIUH
JIOMMyCTUMBIX 3HAYCHHUI ycToiuuBoro Hampsbkenust (Steady voltage tolerance), Bpemenu ycToHYHBOTO
cocrosius (Steady time), MmuHEManpHOTO OGHApy)EeHHOTO miara (Min compensation) u MUHUMAIBEHOTO
Temma coObITHs (Minimum rate -%/cek). Korma BeanunHa HanpsHKEHUs OPEBBILIACT MOPOT/ TPAHUILY AJIs
KPaTKOBpEMEHHOTO ToHMWKeHust/ nonmwxkenus Hanpsbkenus (dip/ swell threshold), To takue sBnenus
paccMaTpHBAKOTCS KaK KPaTKOBPEMEHHOE MOHIKeHHe win nosbimeHue HanpsokeHus (RVC), a He kak
CKaYK0OOpa3HOEe W3MEHEHHUE HATPSKCHHS.

B Tabmuiie coObITHH  OTOOpaXXAIOTCSI CKAYOK  HANPSIKCHUS (Voltage step Change) Hu
NpOJOJDKUTEILHOCTh 3TOr0 IIpolecca (transient time). B nerampHOM mepeuyHe COOBITHI MOKa3bIBACTCS
MaKCHUMaJIbHas BEJIMYMHA CKayKa HAaNpsHKCHHUS OTHOCUTEIILHO HOMHHAJIBHON BEJIMYMHBI HanpsokeHus. Ha
PHCYHKE HIKE JACTCs MOSCHEHHUE ITOMY MPOIIECCY.

Steady time

Normal voltage

Voltage step Rate of change

Voltage tolerance

Steady time

Transition time

Puc. Xapakrepuctuky ObICTporo n3mMeHeHust Hanpsbkerus / rapid voltage change

B momonuenune k Hampspkenuto (U), Takke permctpupyercs u Tok (l). DT0 mo3BONSET YBHIETH
MPUYUHBI U CJIEACTBUS OTKJIOHEHHMH, pacCMOTpeHHBIX paHee B PDO. Ilpm momomu ¢yHKIHOHATBHOH
kirapunm [F2] — «Tafauuma» JOCTYMHO BOWTH B TaOJIHIBI PETHCTPAIMU COOBITHI, B KOTOPBIX TAETCsI
TIOCJIE/I0BATENILHOE TIePEUUCIICHNE COOBITHI HANPSKEHHS.

<> 3KpaH B peKumMe «TPEHII nmapamMeTrpoB)
Mpoeans! n nepexHanpske230V;50Hz; PY-3000A &7/ 2019-03-25 15:04:35

CobbiTua: 0

uv) L1 228.27 20 114.52 114.51 N: 114.51

B U N

JIJ1st T7IaBHOTO DKpaHa BeeTCsl 3aIMCh BCEX CKOH(UTYPUPOBaHHBIX KaHaoB Hanpsokenus U (B c.x.3. -
1/2-nukna) u Toxa | (Ac.x.3.- 1/2-1mkia), 4To MO3BOJISET MPOCMATPUBATH HOBEJACHHE HAMPSHKEHUS U €ro
CIIEICTBUS - TOK HArPy3KH MPU BO3HUKHOBEHUU OTKIOHEHHH B CETH.

OIOHOBPEMEHHO Ha 3KpaH BBIBOAATCS He Bce KaHanbl. Jlns BeiGopa HaOopa TtpenmoB U/l ¢
MOCNIEAYIONIMM BBIBOJOM Ha JHCIUIEH ucmonb3yiTe kimasumy [F1]- (umkimdeckoe Haxkatue).
3anoyiHeHHE HYKpaHAa NPOUCXOAUT C €ro IPaBOH CTOPOHBI, IIPH ITOM COOTBETCTBYIOIIME 3HAUYCHHS
0TOOpaxaroTcs B 3ar0JI0BKE SKpaHa.
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Omnucanne QyHKINH KIABUII:
[F1]: Beibop mapamerpa TaOIHIBI, KOTOPBI COOTBETCTBYET OTOOpa)kaeMOMY Ha 3arojOBKY C €ro
rpagu4ecKuM KOHTEHTOM (COOTBETCTBYIOLIMN TPEHN).
[F1]: AxruBarus Tabaumpl cOOBITHIA «IIPOBAIBI U TIEPEHATIPSKEHAY
[F3]: BriuroueHne wWin OTKIIOYECHHE BEPTHKAIBHOrO Kypcopa. Ilpm akThBammu Kypcopa 3HAa4YCHHE
CHTHaJa B TOYKE Kypcopa (TpeyroibHHK Ha KPHBOH CHTHaja -V) OTOOpa)aroTCs B 3arOJIOBKE JKpaHa
BMecTo c.k.3. 3Hauenus U/l [lepemeniats Kypcop - HaskatieM kiasui [ ][ P ].
[F4]: BxiroueHue wuiaM OTKIOYEHHE GYHKUuH pacTskku — (Zoom). Tlocrme aktuBaiuu (GYHKIHH
M0JIb30BaTENIb MOJKET BBINOJHUTh MaclTabupoBaHue/Z00M BBIOPAaHHOW OCHMIIJIOrPaMMBbl Ha)KaTHEM
KiaBuil HanpasiieHus (<€-0onblie/ P> - MeHbLIE).
[F5]: TMepexmouenue IMyck/ Yaep:xkanue (RUN/ HOLD).

ITpn HE0O6XOAMMOCTH TOCIIE 3aITyCcKa Mpoliecca H3MEPEHHI 1 yCTONYMBBIX IIOKA3aHUAX HA ANUCIUIEE -
Haxatb [COXP] s 3amucu CKpUHIIOTA 3KpaHa WIM COXPAHEHHUS JAaHHBIX TEKYLIMX W3MEPEHHM B
TIaMSATh.

< Jkpan B pexuMme «Tadauma coObITHII»
Dips&Swells 3P WYE @l /2018-02-16 01:18:35

EVENTS :  1/10 (5 00035

TIME TYPE LEVEL DURATION
2018/02/16 01:18:10 L2 DIP 0.0

2018/02/16 01:18:10 L3 DIP 0.0 00:00:03:600
2018/02/16 01:18:10 L1 INT 0.0 00:00:03:200
2018/02/16 01:18:10 L2 INT 0.0 00:00:03:199
2018/02/16 01:18:10 L3 INT 0.0 00:00:03:199
2018/02/16 01:18:11 L2 RVC 230.0

2018/02/16 01:18:11 L3 RVC 229.9

2018/02/16 01:18:15 L3 RVC 229.8

2018/02/16 01:18:15 L2 RVC 230.0

sl
B Tabmuue perucrpauuu coObITHH (UKCUPYIOTCS BCe Cilydyad MpEBBIIEHHS HOPOros (azHoro

HanpspkeHust  (pexxuM  «[IpoBan/ mepeHamnpsbkeHHe»). B kadecTBe MOpPOTOBBIX 3HAYEHHH MOTYT
ucnonb3oBathes kpurepun I[1IKD npuHsthie B MexayHapoasbix cranmaprax MOK/EN  (threshold,
hysteresis u mp.). Kpome Toro, aHamu3aTtop HWMeEeT BO3MOXHOCTh YCTAHOBKH IPYTHX MOPOTOBBIX
BeNMMuMH (TOJB30BATEIBCKUX TPAHUI]) - 10 COTIACHO TPEeOOBAHWN H3MEPUTENHHOTO TMPUIOKEHHS
(omeparopom B pyuHOM pexume). locTyn K GYHKIHN HACTPOHKH TTOPOTOBBIX 3HAUCHHUI OCYIIIECTBISCTCSI
knaumeii [HACTP] npu 3ToM B MeH0 moctymHbl 3 pasmena: cranaapT EN50160 u gsa mpodws
PYYHOH HaCTPOWKH MpeNenbHbIX 3HaueHNH - Ilonv3oeamens 1, Ilonv3zoeamens 2.

B Ttabmmme coObITHS aHOManuid XapakTepu3yroTcsi 0a3oBsiMu mapamerpamu: BPEMS (mata/ Bpems),
TUII (tun cobbitust 1 Mecto urcarmn/ Ne dassr), YPOBEHD (nocturnyroe 3HaueHue HamnpspKEHHS),
JJIMTEJIBHOCTD.

Ucnosnp3yemble B Tabauuax coOBITHIA cokpanieHus (aHri1. abOpeBUaTypsbl):
DIP  voltage dip

SWL voltage swell

INT voltage interrupt

RVC changing of fast voltage

8.4 T'apMoHuKH

«YuCThI» CUHYCOMITAIBHBIA CUTrHAM 0Oe3 HCKAXKCHUsI JOJDKEH OToOpa3uTh 1-yiO TapMOHHKY CO
3aageHneM 100%, a apyrme 9acTOTHBIE KOMIIOHEHTHI JOJDKHBI OBITh paBHBI (. Ha mpakTike 3ToTO HE
MPOHUCXOIUT, TMOTOMY HYTO BCErJa €CTh OMNPEACICHHOE KOJMYECTBO TapMOHHMK, YTO HPUBOAUT K
HCKaKEHUIO (OpMBbI peasibHOTO CHrHAA.



T'apMOHHKH - IEPHOIMIECKUE HCKKCHHSI CHHYCOUIAIBHBIX CHTHAJIOB HANPSDKEHMS, TOKA (MOILIHOCTH).
@opmy curHaza MOXKHO pacCMaTpuBaTh KaKk KOMOWHAIMIO CHHYCOMJAIbHBIX KOMIIOHEHT C pa3HbIMU
4acTOTaMH ¥ aMIUTUTyAaMu. Hannuue rapMOHUK 4acTO BBI3BAHO HENMHEHHBIMM Harpy3kaMu, HallpuMep,
umnynbcHeIMH  uctouHukamu B IIK, TB-mpuemHuKamMu U 3J€KTPONPHUBOAAMU C YACTOTHBIM
peryIupoBaHMEM  CKOPOCTH  BpallleHHs. ['apMOHMKM  MOryT CTaTh INPUYMHOW  Teperpena
TpaHc(opMaTopoB, IPOBOJIOB U AIIEKTPOABUTATEINEH U JIP. HEXKEJIATEIbHBIX SBICHHUM.

Homep rapMoHMKH 3aaeT ee 4acToTy: nepsas rapmoHuka (Nel) - aTo ocHoBHas yactorta (50 mmm 60
I'm), Bropas rapmonunka (Ne2) - KOMITIOHEHTa ¢ YABOEHHOH ocHOBHOHN dacToToi (100 mmm 120 I'm) u tak
Janee.

[Tpubop B pexnme I'apMOHMKH 00ecTIeUNBACT PETUCTPALIUIO TAPMOHKK H IIPOMEXYTOUHBIX TAPMOHUK
(mHTeprapmMoHuKk) co 3HadeHHAMH A0 100- KommoHEeHTHL. I3MmepseTcs HOoisd KaXIOro M3 3THX
KOMITOHEHTOB B IONHOM curHaiue. IlokazaHus MoryT oTtoOpaxarbcs B BUIE % BEJMYMHBI OCHOBHOM
TapMOHMKH WIHM B BHJE % BEIMYMHBI OT BCEX I'APMOHHUK (Cp. 3HAYECHHE) WIIHM K€ B BHJE aOCOIIOTHOTO
CpeIHEKBaIPATUYHOTO 3HAYCHHUS.

W3mMepsitoTcss  Takke JONOJIHUTENIBHBIE IapaMeTphl. yPOBEHb IIOCTOSIHHOM  COCTaBISIOIIEH
HAaIpsDKSHUS/TOKa (DC), THD% (cymmapHsBIit K03¢. HCKaXXEeHUIN) u
KO3 UIMEHT rapMOHIYECKUX HCKaxeHnid K-paktop (K03hHUIMEHT HUCKa)EHUS CHHYCOHTATBHOCTH).
PesynpTaThl aHanu3a BBLIAOTCS Ha 9KpaHe «[apMoHHKH (THCTOTpamMMa)» B MEHIO HHIHMKAIUH BCEX
pe3ynbTatoB usmepenuit («Tadauuay).

Ipumeuanue: [Ipy n3MepeHIX B cHcTeMax dMEKTpocHaOkeHus ¢ yactotoii cetn 400 I'n konmmgecTBo
rapMOHHUK orpaHuuuBaeTcs noct. cocrapistomniel (DC) u rapmonnkamu NeNe 1...12 (kpome uaMepeHust
MIPOMEXXYTOUHBIX HHTEPTapMOoHUK). I1pu 3ToM (ha3oBbIif yros He oToOpaskaeTcsl.

< JkpaH B pe:xxknMme «['apMoHMKW) (THCTOrPaMmMa)
FapmoHukK t‘.II 2019-03-25 12:17:20

(@5 o007 )

W T

L1 12 L3

OTo0pakeHne pe3yJibTaTOB TAPMOHHYECKOT0 AHAJIN3A

DyHKIMSA MO3BOSIET OTOOPa3WTh TAPMOHWUKHM BXOIHBIX CHTHAJIOB HANpPSHKEHHWS W TOKA B BHIEC
rHCTOrpaMM (aBTOMacmTabHpyeMbie TpapuIecKue CHMBOJBI - CTOJNOWKH). [HCTOrpamMMa Ha 3KpaHe
orobpaxaet (B aOCONOTHOM W MPOICHTHOM 3HAYCHHM) KaXyI0 U3 4aCTOTHBIX KoMroHeHT (NeNe 1-50),
CBSI3aHHBIX C OCHOBHOM TapMOHHKOM MITH OTHOCHTENHHO MOJIHOTO CHTHAJIA HAMPSDKEHHUS WITH TOKA.

Kiasunmm-crpenku [<€][P] ucnonb3yroTes Ui ycTaHOBKH Kypcopa (6enasi BepTUKanbHasl JIMHHS) Ha
OIPE/ICICHHOM BEPTUKAJIBHOM CTOJOHKE HCTOrpaMMbl. B 3arojioBke 5KpaHa OTOOpaKeHbI TAPMOHHKH
HaIpsHKCHUE/TOK, K03(. TAPMOHHK COOTB. KOMIIOHEHTHI, €€ 4acToTa U (pa30BbId YToJ.

Ecnu oToOpakaroTcss He BCe CTONOMKH TMCTOrPaMMbl Ha dKpaHe (M3 JAOCTYIHBIX Ul HaOMFOJICHUS),
OIIepaToOp MOXKET IEPEeMECTHTHCS K CIeAylolieMy OJ0Ky TapMOHHK B Hpefenax obmacTv IpocMoTpa,
repeMenias Kypcop OT JICBOTO Kpasi 9KpaHa K TPaBoMy.

Onncanvie QYHKIMA KIaBHIIL:

[F1]: Bsi6op tuna rapmonuk: Hanpsokerue (U), Tox ().

[F2]: Beibop Bx. kanana (ructorpamm st otoopaxenus): L1, L2, L3, N umu All (Bce)
[F3] : Otobpaxenue unteprapmonuk (IFapm.l): Bxn/ Bk (on/off)

[F4]: Bxon B pexxumM TabIu4HOro 0ToOpaxkeHus: rapMoHuK («A3MepHTeIh )

[F5]: Hepexmrouenue Iyck/ Ynuepxanue (RUN/ HOLD.
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Ipumeuanue: 1. Tpu BoIGOpe Popmara mHaMKAIMH rapMoHUK «Bce/All» Ha skpane oToOpakaroTcs
JaCTOTHBIE KOMIIOHEHTHI Cpa3zy Bcex (a3, OJHAKO NPH 3TOM YHCIO OJHOBPEMEHHO aHAIU3HPYEMBIX
FapMOHHUK YMEHbIIAETCS 10 25-TH.

Koadpdrmment nemmueitnoctn (K-axrop) uncnopas BenudmHa, XapaKTepHU3yIOIIas BO3SMOXHEIC TIOTEPH B
TpaHcopmaropax HM3-3a TapMOHMYECKHX TOKOB. Bricmine rapmonuku Biusior Ha K-dakrop cuibHee,
YeM HH3LIKE.

<> JkpaH B pe:xxknme «Tadanna»
FapmoHuKu 230V;50Hz;PY-3000A dII 2019-03-25 12:17:54

Idc

Uharm 1

Uharm 2

Uharm 3

B mento «Tabnuia» Ha 3kpaHe TabJMIA CONEPKUT CBOIHBIN MEpEeUYeHb BCEX PE3YJIbTATOB U3MEPEHUIT
rapMOHHK, BKIroyas rapmonuku HampspkeHus (U), rapmonuku Toka (l), mpoMeyTOYHBIE TapMOHUKH
nanpspkennit u Tokos (InHarm). C nmomomnipto Haxkatust « A3mMepuresib» U GyHKIHOHAIBHOM KiaBuim F3
B MEHIO uHTepdeiica npu He0OXOMMOCTH BbIOpaTh hopMaT oTobpaxeHus rapmMonuk - (%of) umu (%or).

OOmas HaBurauusi B TaOnuie M INepeMelleHHe K CIEAYIOIIUM CTPaHWIAM C IOMOIIBIO KJIABHII
«BBepx/ BHU3» - A, V. Texymee MecTo HaxXOXXAECHHHM B TaOJIHUIE MapaMeTPOB OTpaXkaeTcs Ha
BEPTHKAJIbHOM HOJI3YHKE B IIPABOil 4YacTH 3KpaHa.

Omnucanne YHKIMA KIABHIIL

[F3]: Beibop orobpaskenus rapmonuk - %of wim %or.

[F4]: Bosepar k otobpaxkenuto «["apMOHHUYECKHUiT aHAITI3» (THCTOrpaMMa)

[F5]: Mepexmouenue Myck/ Y pep:xxkanune (RUN/ HOLD).

OmnucaHye napaMeTpoB:

%f: oToOpaxxeHHe rapMOHHK B MPOLICHTaX OT OCHOBHOI yacToThl curnana (%f)/ fundamental
%r: oToOpaxkeHHe rapMOHUK B MPOLIEHTaX OT CyMMBI BeeX ¢.K.3. rapMoHuk (%r)/ RMS value.

8.5 MourHocTh 1 YHEPTUS

B pexume «MOIIHOCTh M IHEPTHsS» OTOOpAKAIOTCS BCE BakKHEHIMe mapaMeTpsl MomHocTH (8
nokasareseii), 8 tom uncie P, S, Q, sueprus (kBru/ kBAu/ kBAP4) C wHaukarmed pe3ysibTaTtoB
HU3MEPEHNH B KaXI0H (hase a Takke cymMMmapHble mojHble 3HaueHus (Total). 'paduueckuii naTepdeiic
MeHio «TpeHa» oroOpaxaeT KpWBBIE BapHaIlii BCeX H3MEPSEMBIX BEIWYHMH BO BPEMEHH (M3 MEHIO
MOoKa3a pPe3yybTaTOB M3MEPEHHN).

W3mepeHne MOIIHOCTH BBINIOJHSETCS B COOTBETCTBUM C TpeboBaHmsiMu u Hopmamu |IEEE1459-2010
(M3mepeHne MONHONH MOIIHOCTH CETH U €€ COCTABISIOMIMX B TPEX(Pa3HBIX IJICKTPHUCCKUX CETAX C
HECUMMETPUYHON U HEJIMHEHHON HArpy3Koil).

B MeHI0 mokasza pe3ysbTaTOB M3MEPEHHH NPUBOAUTCS pealibHO norpedisiemMas sHeprust (kBr-uac),
3HaueHUe TOJTHOU dHeprun (KBA-1ac), a Taxke peakTuBHas dHeprust (KBAP-vac). MIamMepenne MOITHOCTH
U DHEpPruM HAYMHACTCA OINHOBPEMEHHO C aKTHBalMend paboTel mpubopa B pexnMe «MOIIHOCTh U




sneprusi» (Power & Energy). Ha skpaHe COOTBETCTBYIOIIHME CHMBOJIBI CUTHATU3UPYIOT O EMKOCTHOM

4L
() v uaaykTuBHOM (IM) XapakTepe Harpysku.

& /2019-03-25 14:43:36

L1
P(MW) 21.46 -0.02 0.82
S(MVA) 121.46 103.1 0.02 224.63
Q1(Mvar) T-114.89 7-100.93 T-0.00 3485
PF X -0.20 -1.00 0.00
cosP . -0.20 -1.00
tan® -5.35 4.89 0.05
Urms(V) 228.64 14.77 14.77

Irms(kA) 531.25 898.74 0.15

Omnuncanue mapaMeTpoB.

P (MW): akTHBHas MOIIHOCTG /active power.

S (MVA): noxnas momaocts/apparent power (Hampsok. CK3 x ok CK3).

Q1 (Mvar): peakTuBHast MOIIHOCTH /reactive power.

PF: xoad. momaoctu (KM)/power factor, ornomenune momrHocreii P/S.

cos® (DPF): cMmerénnblii K03¢). MOIIHOCTH. BEIYUCIAETCS ¢ UCTTOIB30BAHUEM CP.KB. 3HAYCHU
TOJIBKO OCHOBHOM (TIepBoii / hyHJaMeHTaIbHON) TAPMOHUKH CUTHAJIa, U PAaBEH KOCHHYCY
(ha30BOTO ClIBUra MEX1y TOKOM U HalpsHDKEHHEM OCHOBHOW rapMoHHUKH. PaBeHcTBO K03¢. PF =
DPF (mo pyccku KM ) = COS ¢ TOJIBKO IPH TAPMOHUYECKUX (CHHYCOUANbHBIX) CUTHAIAX.

tan®: oTHoOIIIEHHUE PEAKTUBHOI MOIIIHOCTH K akTuBHOH (Q/P).

Urms: c.x.3. HaNPsDKCHHUS .

Irms: c.x.3. Toka.

ﬂ; inductive load : capacitive load

3HaquHe MOIIHOCTH Ql BBIYUCIACTCA METOAOM YKAa3aHHBIM HUXKEC.
Reactive vector power of fundamental: Qix = Uix  Lix -sin(pu;x —oiy )

+ + Tt L2 + T+
Reactive system power of fundamental: Q =3-U/ -, S‘“((Plh -y )
Superscript + stands for the positive sequence component

Omnuncanne d)VHKHI/Iﬁ KJIABUIII.

[F3]: BsioB BcmmsBaromero MeHwo (mox Tabmumei  «MOIIHOCTBY), KOTOpOE OTOOpaxaer
noTpebIeHHyI0 sHepruio (3 cTpoKH) B Kax10i (ase u e€ odiiee cymmapHoe 3HaueHue (total) .

[F4]: Bxox B pexum otobpaxenus «TpeHm.

[F5]: Hepexmtouenue Iyck/ Yaep:xanue (RUN/ HOLD).

< DKpaHn B peskumMe «IHePrus»
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NOLHOCTS 1

230V, 501 IZ;MY-0000A & 2019-03-27 10:02:05
JHEenrna

L2
0.00 0.00
0.00 0.00
30.00 F-0.00

0.00 0.00 0.00
1.00 -0.90
0.00 L 0.00
0.00 X 0.00
0.00 X 0.00

CopocHTE.. 3aKpbITh =
Onucanne mapaMeTpoB (IojacBeYEeHHAs 00JaCTh Ha DKpaHE):

kWh: aktuenas sueprus/ active energy
kVAh: nmonnas sueprus/ apparent energy
kvarh: peakrusnas sueprus / reactive energy

Onucanve (GYHKIMHA KJIABHII!

[F2]: Copoc noka3zanuii Ha aucruiee (OOHYJIEHUE PE3YIILTATOB)

[F3]:Bo3zBpar k oToOpakeHnio «Tadauna MOIIHOCTbY.

[F4]:Bxon B pexum otobpaxenus «Tpena» (rpaduku BIOPAHHBIX TAPAMETPOB).
[F5]: Hepexmouenne Iyck/ Yaep:xkanune (RUN/ HOLD).

<> BKpaH B peKUME «TpeH[[ MOI]IHOCTI/[/ JHEPrum»
MOLLHOCTE 1
3Henrus

&4/ 2019-03-27 13:45:27

S(MVA)
0

Hudper orobpakaemple B TabIHUIE pPE3yabTATOB H3MEPEHHH, MPEACTABISAIOT COOOW TEKyIIue
BCJIMYNHBI, KOTOPBIC ITOCTOAHHO 00HOBIIAIOTCA. M3MEHEHU TUX BEIWYWH BO BPEMECHHU (bHKCI/Ipy}OTCSI B
MOMEHTBI OCYIIECTBJICHUS U3MEPEHUH U (OPMUPYIOT KpUBBIE TpeHa. Bce BEMUMHEBI, TOKa3bIBacMbIE B
MEHIO Pe3yJbTaTOB U3MEPEHHUH PETUCTPUPYIOTCS, OJJHAKO TPEHIIBI 110 KaXXOMY ITapaMeTpy pe3yibTaToB
n3MepeHni (M3 KaKJ0W CTPOUYKH MEHIO) MOKa3bIBAIOTCS IO OJHOMY — cpa3y TpeMs (a3sHbIMH KPUBBIMH
(L1 —s#cénm, L2-3en., L3 -kpacn.).

Haxumats pynknmonanpayto knasumny F1, («TABJLy) mist BeiOopa TpeGyeMoro mapaMeTpa ¢ Hebio
oroOpaxkeHuss ero TpeHga. ['paduku cTposTCsl OT mHpaBoro Kpas. 3HAUYeHHs B BEpPXHEW CTpOKe
COOTBETCTBYIOT MOCIIETHIM 3HAUCHHUSIM, BBIBEJICHHBIM KaK TOYKa Ha MPaBbIil Kpail rpaduka.

Wntepnperanus ko3¢. momuocty (KM) npu n3MepeHnu Ha yCTpocTBe:

v' PF=or 0 no 1: He BCS MOIIHOCTH TOTPEONAETCS; MPUCYTCTBYET HEKOTOPBIA IMPOLEHT
PEaKTUBHOM MOIIHOCTH. TOK omepexaeT HampspKeHuEe (EMKOCTHas Harpy3ka) HJIM OTCTaeT
(MHIYKTHBHAs HarpysKa).

v' PF =1: Bcst IOABOAMMAS MOIIHOCTE MOTPEOISIETCS YCTPOUCTBOM. HanpsbkeHue U TOK Haxoastest
B (aze.



v' PE =-1: yCcTpOMCTBO FEHEPUPYET DIIEKTPOIHEPTHIO. TOK M HAIPSHKEHHE HAXOIATCS B (ase.
v' PE =or -1 10 0: ycTpOICTBO reHEPUPYET IEKTPOIHEPTHIO. TOK ONEPEKAET HANIPIKEHUE HITH
OTCTaerT.

PexoMeH1anmm 1 coBeTHI:

Ecnu otoOpaskaeTcsi oTpuLaTeIbHAS MOITHOCT MM KOI((GHUIMEHT MOITHOCTH U €CTh MOJKITIOYEHUE K
U3MEpSIeMO HarpysKke, NPOBEPHTE, HAIPABICHBI JIM CTPEIKH Ha TOKOBBIX KICHIAX K Harpyske
(mpaBIIIEHOE HAIIPaBICHHUE TIEPETOKA MOIITHOCTH).

PeaktuBHas momHOCTh (VAR) Hambomnee 4acTo BOSHUKAET W3-32 MHAYKTUBHBIX Harpy30K, TAKUX Kak
JIBUTATeNH, Apoccenu u TpaHchopmaropsl. IIpobneMbl ¢ HanuuneM pPeakTHBHONW MOIIHOCTH PEIIaroTCs
YCTAHOBKOM KOHAEHCATOpOB Koppekuuu. Ilepen ycTaHOBKOW KOHAEHCATOPOB KOPPEKIMHU (YCTaHOBOK
KPM) cnenyeT mpoKOHCYJIBTHPOBATHCS C KBAIU(UIMPOBAHHBIM HHKEHEPOM JJAHHOTO JIEKTPOXO03sHCTBA,
0COOCHHO eCiIH BBIMIOJIHSETCS. U3MEPEHHE TapMOHHK TOKa B cBoed DY.

8.6 ®aukep

Pexxum Flicker * (dbmukep, Mepuanne) KONMHYECTBEHHO OIICHUBACT H3MEHEHHUS SIPKOCTH CBEUCHHSI JIAMII
HaKaJIMBaHWsl, BHI3BAHHBIX KOJICOaHUSIMH HANPSDKEHHS CETH.

*- Ou;yweﬂue Heycmoﬁlmeocmu 3PpUMENbHO2O0 B80CNPUAMUS, 6bI36AHHOE C6EMOBbIM UCMOYHUKOM, APKOCMb UlU
CneKmpaﬂbelﬁ cocmae Komopo2co USMEHAMCES 60 6PEMEHU.

AnroputM usmepenuit coorserctByer cranmapry EN61000-4-15 u ocHOBaH Ha MOJIENH BOCIPUSATHS
MepIaHus YeJOBEUSCKHM IJIa30M M MO3roM. AHanu3aTop NpeoOpasyeT UIMTEIbHOCTh U aMIUTUTYIy
KoJIeOaHMH HanpsuKeHHs B «Meliaromuii daxrop» (annoyance factor), Bei3BaHHBIN PE3yIbTUPYIOIIUM
MepuanueM Jamibl 60 Br. Bricokuit mokaszarens (mo3a) dimkepa o3HayaeT, 4TO OONBIIMHCTBO JIIOACH
0XapaKkTepru30Bajo Obl M3MEHEHHs CBETHMOCTH Kak pasziapaxkatoiiue. KomeOGaHus HanmpsyKeHHS MOTYT
OBITh OTHOCUTEJIFHO MaJbIMH. AJFOPUTM H3MEPEHHS ONTUMHU3UPOBAH Ul JaMIl C HHTAHHEM OT CeTH
120B/60I'y wiu 230B/ 50T'u. Mepuanue xapakrepuszyercst 1t Kaxaoi ¢asser L1/ L2/ L3 mapamerpamu
0TOOpaXCHHBIMH B MEHIO PE3yJIbTAaTOB H3MEPCHUIA.

CoortBerctBytomee MeH0 «TpeHa» MOKa3blBaeT W3MEHEHHS BCEX H3MEPSACMBIX BEIMYMH B MEHIO
TaOJUIIBI PE3YTbTATOB U3MEPEHHIA.

Ipumeuanue: @ynxuyusa Flicker (mepuanue) ne npumensemcs npu usmepenusx é cucmemax c
yacmomoii numaroweni cemu 400 I'y.

drKep XapaKTepU3yeTCs: KPaTKOBPEMEHHOM 10301 Pinst (u3m. 3a 1 MuH 111 GBICTPOI OLIEHKH),
KpaTKOBPEeMEHHO# 710301 PSt (u3m. 3a 10 MUH) 1 10ArOBpeMeHHOM 10301 (uukepa Plt (u3M. 3a unTepBan
2 yaca). DTH JaHHBIC BBIBOJSTCS B MEHIO TI0Ka3a Pe3yJIbTaTOB H3MEPEHHHA.

<> Dxkpan B pexxume «Tadauua»

230V;50Hz; 2018-02-16 03:20:16

Pinst

Pst

PIt 0.00 . 0.00

e — i ——————————
Onucanne QYHKINN KJIABHII.

[F4]: Bxon B pexxum otobpaxkenus «Tpenny (rpaduku druxepa).
[F5]: Tlepexmouenne IMyck/ Yaepsxanue (RUN/ HOLD).
OmucaHue MapamMerTpos:
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Pinst: mruoBennsiit duukep /Instantaneous flicker
Pst: kparkoBpemenHnsiii hiukep/ Short-term flicker (3a 10 mum.).
Plt: nmonroBpemennsiii Gpuukep/ Long-term flicker (3a 2 4.)

Pst u Plt - mapamerpsl, xapakTepusylomue (auKep 3a ONpeleTeHHBIH MPOMEXYTOK BPEMEHH B
Kaxaoi (ase. MrHOBeHHBINM (iukep oToOpaskaeTcss B moaMeHio Pinst, koTopoe BBHIBOAUTCS B MEPBOit
ctpoke Tabmuinsl. Onukep Pinst oroGpaxaercss B Buae OBICTPOro rpaduka BPEMEHHOM 3aBHCHMOCTH
METIAOIIET0 MEPIAHHS.

PexoMeHIaMY ¥ COBETHI:

ITpu n3mepennn mepuanus 3a 10 muH (Pst) 10BoIBHO 00JBIIOI TPOMEXYTOK U3MEPEHUSI HCIOJIB3YETCS
JUIl YCTpaHEHHs CIIyYaiHBIX IOMEX. OTOT MNPOMEXYTOK HOCTATOYHO JUIUTENEH /s OIpeNesICHUs
BJIMSIHHUS OJJHOTO MCTOYHHKA C JUIMTEIBHBIM IIUKJIOM paboThl Hamoao0ue OBITOBBIX AJIEKTPONPHOOPOB U
XOJIOJMIIbHBIX YCTaHOBOK.

IMpomexyTok m3mepennii B 2 yaca (Plt) monesen, korma mmeercs Oosee OJHOTO MCTOYHHKA MOMEX C
HEpETYJSIPHBIM IUKJIOM PabOThl M AT 000pYAOBaHUS HANOJ0OWE CBAPOYHBIX ANIIAPAaTOB M IPOKATHBIX
CTaHOB.

8.7 Hecummerpus U/l (Hecummerpusi Hanpskenust)

Pexxum "Hecummerpusi»* (aucbanaHc) B CHCTEME SHEProcHa0KeH s TpeX(Ha3HOTO MEPEMEHHOTO TOKa
0TOOpakaeT COOTHOUIEHUS (ha3 HANPSDHKCHUI U TOKOB - KOT/Ia CP.KB. 3HAYEHHSI OCHOBHBIX COCTABIISIOLINX
MEXAY()a3HBIX HANPsDKCHUI WM YIIIBI cIABUTa (a3 MEXIy OCHOBHBIMH COCTaBJIAIOIINMH MEXIy(asHbIX
HaTpsDKCHUH HE paBHBI MEXIY COOOM.

*- Cmenenv necummempuu 0ObIYHO GbIPAICAION OMHOUWCHUEM HANPAJNCEHUll (MOK08) 0Opamuou u Hy1eeol
nocne0osamenbHOCmel K Hanpsxicenuio (moxy) npsamoti nociedosamensnocmu (Uneg, Uzero/ Ineg, lzero)

PesynbraThl u3MepeHuii 6a3upPyIOTCS Ha BBIYHUCICHHUSIX C HCIOIb30BaHMEM OCHOBHOM rapmoHuku (50
win 60 I'[ M0 METOMy CHMMETPHUYHBIX COCTAaBISIONMX). B 3-X (Da3HBIX IHEPreTHYECKHX CHCTEMax
($ha30BBIN CABUT MEXKIY HANPSDKCHUSIMUA U TOKAMH JIOJDKEH OBITH O1M3KuM K 120°.

Pexxum «Hecummerpusi» obecriednBaeT 0TOOpa)keHHE pe3yJbTaTOB W3MEpPEeHHWi Mo BceM ¢azam B
cooTBeTCcTBYIOIIEM MeHI0 «Tadumuay Wi B BUIE KPYroBoil BEKTOpHO#H auarpammel («@azop» V/ A).

Wnrepdeiic skpana «Tadaumma» (Ipu akTUBAIMKM pEeXMMa B TJIABHOM MEHIO) OTOOpaxkaeT Bce
YyuciIeHHbIe 3HaueHus (B 4-x mp. 3d cucremax). HECHMMETpHs HaNpsDKCHHS OOpaTHOW W HYJIEBOM
nocnenoBarensHocTelt (Uneg, Uzero), HecuMMeTpusi TOKOB 00paTHOM M HYJIEBOIl MOCIe10BaTeNbHOCTEH
(Ineg, lzero), HanpsokeHHe OCHOBHOM (ha3bl, TOK OCHOBHOM (ha3bl, 4aCTOTa, YrOJI MEX/Y HAMPSIKCHUSIMA
(baza-HyJIb OTHOCHTENBHO OMOPHOH (assr L1/A, yribl MeX Iy TOKOM M HANMpPSHKEHUEM IS KaXKIOH (asbl.
JlomonHUTEeNbHO K TIOKa3aHWAM aucOamaHca (%, OTHOCHTENbHBIE TOKa3aHHMs) MOXKHO BBIOpaTh
abcomtoTHbIe 3HaueHus. l[lepedeHbh OTOOpakaeMbIX TOKa3aHWUM 3aBHCUT OT BBIOpDAHHOW B MEHIO
KOH(UTypanuy MIPOBOAKH (THIIA CETH).

< Dxpan B pe:kume «Tabanua»
HecummeTpus HanpsxxeH230V;50Hz;PY-3000A &/ 2019-03-26 11:20:20

Yact. =0.00 Hz

Ineg

Unbal.(%) 0.0

Ufund(V)
Ifund(A)
@U(%)
@I(*)

?l-U(°)

———— e e oSSRy
Omnncanne QYHKIMI KIaBHIII:

[F4]: Bxon B pesxxum otobpaxenust «Bexkrop» (Phasor).



[F5]: Iepexmouenue IMyck/ Yaep:kanume (RUN/ HOLD).
OnrcaHue mapaMeTpoB:

Uneg:HecuMMeETpHs HaIpsHKeHUsI 00paTHOM Ineg: HecummeTpus Toka oOpaTHOU
MIOCJIE/IOBATENILHOCTH TIOCIIEI0BATEILHOCTH
Uzero: HecMMMETpHs HAIIPSHKEHUs! HYJIEBOH Izero: HecuMMeTpHs TOKa HYJIEBOM
MOCJIE/IOBATENILHOCTH TIOCIIEI0BATEILHOCTH

Ufund: HanpsokeHre 0CHOBHON rapMOHHKH Ifund : Tok OCHOBHO TapMOHUKH

®U(°):Da3zoBblii yron casura Hanpspkeus mexay  @I(°): da3oBblii yron cisura Toka Mexay

¢dazamu™ ¢dazamn*

®1-U(°):Pa3oBeIii yros caBura Mex1y HalpsHXKCHUEM M TOKOM OCHOBHOI 4acTOTHI

*-Veon nanpsoicenus u moxa 8 kasxcooi gpaze onpedensiemcst OMHOCUMENbHO HANPSAICEHUS]
onopnozo xanana L1/A (ref ch/ kanan usmepenus nanpsoicenus, geiopannulii 8 Kauecmee KOHMPOILHOZO
npU MHO20(A3HBIX USMEPEHUX,).

Ocnosnasn yacrora (fundamental frequency): Hacrora B ciekrpe, MOJy4EHHOM MyTeM
npeobpazoBanust Oypbe QYHKIUH BPEMEHH, OTHOCHTEIHHO KOTOPOM pacCMaTPUBAIOTCS BCE YaCTOTHI
CIIeKTpa

< Oxkpan B pexxume «Bexrop» /Phasor
Hecummetpua HanpsxeH 3P WYE 4] / 2019-03-25 14:39:46

Yacrt. =50.00Hz

Vifund:

0.0
-120.0

-240.0

[ETRTSTIN PN PN PO W W

OkpaH oToOpaxkaeT (a30BbIE COOTHOLIEHUS MEXIy HANpPSHKEHUSIMH M TOKAMH Ha BEKTOPHOH
JMarpaMMe, TpeJCTaBISIoNel OKPYKHOCTh pasJiesieHHyto Ha 30 yrioBeIX cekTopoB. Bekrop omopHoro
kaHanma — (asa L1/A uMeeT MONOXHTENHOS TOPH30HTAJIbHOE HampaBicHHe. OTOOPAKAIOTCS TaKkKe
JIOTIOJIHUTENbHBIE ~ YHCJIOBBIC  JIaHHBIC:  HECHUMMETpPHUSl  HampsDKEHHsS WM ToKa  oOpaTHOM
mocienoBatenbHOCTH (0TH. % wim abc. 3HA4YCHHWE), HECHMMETPHs HAIpsDKCHHS M TOKa HYJEBOM
mocye10BaTenbHOCTH (0TH. % WM a0c. 3HaueHue), (a3HbIe HAPSIKEHNE WIM TOK OCHOBHON TapMOHUKH,
yactoTa, casuru daz U/l.

C nomotpio (yHKIIMOHANGHON KiIaBUIIM F1 MOXHO BBIOpaTh 0TOOpakeHHE HANpsHKeHWH BceX (a3
(V), TokoB Bcex (a3 (A) unu HanpspKEHUE U TOK i onHoi daser (L1/ L2/ L3).

Onucanne QYHKIMHA KIABHII!

[F1]: mepekmouenue orobpaxkenns- Hanpshkenus Beex dasz (V), Toku Beex (a3 (A) MM BCE TapaMeTphl
B oHO#1 aze L1/ L2/ L3 (omHOBpeMeHHO HampshkeHHe/ TOK/ (pa3oBbId yrod).

[F4]: Bosepar k otobGpaxkenuto « Tabaumay.

[F5]: Hepexmouenne Iyck/ Yaepsxanue (RUN/ HOLD).

8.8 IlepexogHble mponecchl: BHIOPOCHI, CKAYKH U myJabcanuu (MUMmyJabcsl HANPSIKEHHST)

[Tpubop oGecneunBaer 3anuck GOPMBI CUI'HANA C BEICOKMM Pa3pelIeHUEM IIPH BO3MYILEHHSIX B CETH.
AHanuzatop MO3BOJSET MONYYUTh CKPUHIIOTHI KPUBBIX CUTHAJAa TOKA U HAMPSKEHUS TOUHO B MOMEHT
TaKUX BO3MYILCHHH, C BU3yaJu3alneil (OpMbI CHTHala B ClIydae IPOBAJIOB, BHEIOPOCOB, NEPEPHIBOB,
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OpockoB/ MMIIyIbCOB TOKa W Iepexomsbix mpomecco® (Transients). Ilepexomnble mpomeccsl Ha
OCHWILIOTpaMMe HampsDKeHUs (WM TOKa) MPOSBIAIOTCS OCTPHIMH NHKaMH (MMIyJIbCaMH). DHEPTUs
TaKUX MMITYJIbCOB HACTOJBKO BEIMKA, YTO OHH MOTYT BBI3BaTh IOMEXH B paboTe 3/MOTPEOHUTENS U Naxe
MOBPEXACHNUE TYBCTBHTEIBHOTO JICKTPOHHOTO 000pYTOBaHHUS.

Wupopmauns Ha skpaHe aHaimzatopa B GyHkimu «IlepexoaHble mpouecchD) MPEACTABICHA KaK B
ociwiorpade, HO MPHU 3TOM BePTUKANIbHBIN MacuITab yBENHUYCH AJS HAOIOACHUS aMIUIUTYABI [THKOB,
pacrionoxeHHbIX Ha cuHycomae 50/60 T'u. OcuiorpaMMa 3alMCHIBAeTCsl KaKIbI pa3, KOrga C.K.3
HamnpspKeHUs (MM TOKA) BBIXOJNT 33 3aIaHHbBIC TPAHMIIBI JOOYCKA.

MakcumanbHo B mpubope Moxer ObTh 3ammcano 10 100 mepexoanbix coOwbiTuil. Yactora
IVICKpETH3alry B TaHHOM pexknme coctaBisier 163.840 otcueToB B CEKyHIY.

CKAWOK HAnpAXdCeHUs, UMNYIbCHOE RnepeHanpa)cenue: Boana Hanpsicenus nepexooHo2o
npoyecca, PAcnpoCmMpaHAoOWAAcs 600db  AUHUU UAU  Yenu U XAPAKMepusvIowjdaacs Ovlcmpobim
Hapacmauuem u MeoneHHbIM CHUMCEHUEM HANPAIHCEHUS.

*-nepexoOnvlii npoyecc: flanenue 6 guoe UMEHeHUsT MeAHCOY 08YMSA COCEOHUMU CAYUOHADHBIMU
COCIMOAHUAMY 3A UHMEPSAN 8PeMEHU, KOPOMKUL N0 CPASHEHUIO ¢ NOAHOU PACCMAMPUBAEMOT WKATOU
8pemeHuU.

< OkpaH B pe:xxume «Dopmay
Wmnynbebl Hanpsbkernsa 3P WYE & /2019-03-26 11:27:04

Yacrt. =49.98Hz

0.02v

Onucanue QYHKIMA KIABUII!

[F1]: BocmipousBeneHie 3axBaueHHBIX aHOMAITHH ((DOPMBI MyITbCAITHIA).
[F2]: ABToycTanoBKa (aBTOMACIITAOMPOBAHHE CHTHAIA HA YKPAHE)
[F3]: B/ BbIKI BepTHK. Kypcopa

[F4]: AxtuBauus pactspkku/ Zoom (Bra/ Beikor)

[F5]: Tlepexntouenune Iyck/ Yaepxanue (RUN/ HOLD).

Ha CJICAYIOLIEM pUC. ITOKAa3aHO coObITHE HMHyHBCHOﬁ IIOMECXH (aHOMaJ’II/Iﬂ):



Transients {i / 2018-02-16 05:53:52

M. 0.00V

8.9 Bbpocok myckoBoro Toka (IlyiabcoBoii TOK)

Anammzatop AKD-2200 obecrnieunBaer perucrpaiuio myckoBeix Tokos/ Inrush currents. Bpocok
ITyCKOBOTO TOKa - 3TO BCIUIECK TOKAa HAarpy3kd, BO3HHMKAIOIIMI TpH BKIIOYCHUH MOIIHOW WK
HU3KOUMIIEAAHCHOW Harpy3kd. OOBIYHO TOK CTaOWJIM3UpYyeTCs 10 HOMHMHAIBHOTO 3HAYEHHs 4Yepes
HEKOTOpOE BpeMsi IMOCJe BBIXOJA HArpy3kd Ha paboumii pexum. Hampumep, myckoBodH TOK B
ACHHXPOHHBIX JABHMrartensix Moxer B 10 pa3 u Oojplie nNpeBbILIATh HOPMAIBHBIM paboumii TOK
YCTaHOBHMBLIETOCS PEXXHUMa MOTPEOICHUS SHEPTHH.

Pexxum INrush— «oquHOYHO MOBTOPSIEMBI», T.€. 3aIIUCh BPEMEHHBIX 3aBHCHMOCTEH YPOBHS TOKa H
HaNpsDKEHUS TIPOUCXOANT TOCIIe HCTEUECHUS 3aJaHHOTO BPEMEHN OXHIAaHUs (EPHO MHTETPUPOBAHNUS) U
mpu (HaKTHUIECKOM HACTYIUICHHH COOBITHS 1O TOKY (coObITHE 3amycka). COOBITHE TPOMCXOINT, KOT/Aa
MTHOBEHHOE 3HaUCHHE TOKA MPEBBICHUT 3a/laHHBIE TPAHHIIBI.

I'padux cTpomTcs OT MpaBOil IpaHMIBI 3KpaHa K JeBoil. llpeamyckoBas mH(poOpManys MO3BOJIIET
YBHUJIETh, YTO TIPOMCXOIMIIO B HATPY3KE Mepe/] MOsSBICHHEM ITyCKOBOTO TOKa (pretrigger).

< Dxkpan B pexkume «Tpenm»
MyckoBow Tok 230V;50Hz;PY-3000A & /2019-03-26 11:37:03

CobbiTia 1 m

I(A) L1:  100.09A L2 0.12A 0.06A N 0.08A

MyckoBo# Tok 230V;50Hz;SY-1500A & / 2019-03-29 10:36:23

Cobbitus: 5 m

I(kA) L1:  340.77kA L2:  584.70kA 0.10kA  N:  0.13kA

210 0

Haxopsch B rmaBHOM MeHro BeiOepute pasjen «IlyckoBoii Tok» u HaxxmMuTe KiaBuiry «BBom».
OTKpBIBacTCS MEHIO yCTaHOBKHM mnapamerpoB aaHHoi ¢ynkumn («KHACTPOHMKA» Page Down,
ITyckoBoit Tok),

[anee Bocnonp3yiTech KiaBuniamMu co crpenkamu (¥ A - nepemenienne, P <« - BEIOOp 3HAYCHHUN) 115
M3MEHEHHS B MEHIO [TapaMeTpOB (TPaHMLY JOITYCKOB) IS QYHKIIUH PETUCTPAIIMU ITyCKOBOTO TOKA:
- «(JJIMTEJBHOCTDb» oxuaaeMoe BpeMsi HapacTaHus IIyCKOBOTO Tpoliecca (3aB. ycTaBka- 1 MHH),
- «Hom. Tok (A)» -3HaueHHE HOMUHAIBFHOTO TOKA Harpy3ku/motpeburens (quamaszon 1xA... 150 kA),
- «IloporoBoe 3HauYeHNe) - 3HAUCHHE BEpXHEH I'paHUIbl TyckoBoro Toka (OObuHO BBIOMparoT >120%
3HAYCHUS HOMHUHAIBHOTO TOKA. 3aB. ycTaBka /3HaueHue no ymonuanuro — 20090).
- «ueTepesncy - Ipy perucTpanuu coobiTus (IOPOr 3amasablBaHMs — 3aB. ycTaBka 2%0 HOM. TOKA).
TIPH TOM OTOOPAKAIOTCS B CTPOKE yIPaBICHUS KIIaBUIIN «3aB. YCT.» 1 «CTapTy.
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< DURATION

AMPLITUDE WINDOW

THRESHOLD
(FTRIGGER) A } HYSTERESIS

pretrigger

inrush time

Makcumanbhpiii Tok (IMax) ompenernseT pasMax BEpPTHKAJIbHON IIKAdbl OKHA OTOOPaXEHHS TOKa
(Amplitude window). TloporoBoe 3Ha4yeHHWE - 3TO TrpaHHIlA TOKA OT KOTOPOW 3amycKaeTcs 3aIuch
BpeMeHHbIX 3aBucumocteii (threshold). Bpems myckoBoro mpomecca (inrush) - ato Bpemsi ¢ MOMeHTa
MYCKOBOTO COOBITHS 1O MOMEHTa, KOIrZa TOK B HArpy3Ke ymaueT A0 YPOBHSA, OIPENeIieMOro
3anazapiBaHueM/ Hysteresis (rucrepesnc otoOpaxeH Ha rpaduke BpEeMEHHOW 3aBHCHMOCTH JBYMS
BEPTHUKAIBHBIME YE€PTaMH OTHOCUTENHHO YpOBHs 3amycka/ Threshold).
B BepxHell CTpoKe BBIBOISTCS C.K.3. 3HAUEHHs BCEX BEIUYHUH 3a BpeMs myckoBoro mporecca (U/l) Bo
Becex (¢azax. Ecnu Britouen kypcop (Cursor On), To BBIBOIATCS CP.KB. 3HAUECHHS W3MEPEHHBIX BEIUYUH B
TOYKE HAXOXKCHHUS Kypcopa.

Omnucanne QyHKINA KIaBUII:

[F1]: MepexntoueHre mapaMeTpoB I OTOOPAKEHHUSI.

[F2]: Hoctym k tabmauiie cobbiTrii «I1ycKoBO# TOK»

[F3]: B/ BeIkI Kypcopa

[F4]: AxtuBaums pactsukkn/ Zoom (Brii/ Beiko)

[F5]: Mepexmouenne IMyck/ Yaep:xkanue (RUN/ HOLD).

< Jkpan B pexume «Tadauna codbITHii»
Nyckoeoi Tok 1 @ 2018-02-21 05:55:58

CobbiTua:1 e

BpEMA YPCBEHE ANIMTENBHOCTL

8.10 3amuck gopmbl curnana («Popmar)

B amammzarope AKD-2200 momnepxkuBaercs pexkum 1mpposoro «marautodonarn/ Wave Record,
KOTOPBII 00ecreunBacT 3amuch (OpPMbI CUTHAIIOB HANpPsDKEHHs W Toka. Yactora muckperusanmu g0 20
KBb106/c u Bpems mymurenbHocTy 3anuck 10¢ ...10MHuH - SIBJISIOTCS HACTpauBaeMbIMH TTapaMeTpamMu. ITH
HACTPOMKHU JOCTYITHO 3a/IaTh B MEHIO DKpaHa — MPU HAXaTHH KIaBUIId «@DopmMay (Ha pUC. HUKE — CIICBA).



W/ 2019-04-01 11:31:45 2019-04-01 11:22:10

[ocTynHasa namate:

YacToTa AUCKPETU3ALIMM: «

ONATENBHOCTb: 3m YacToTa AUCKPETUIaLMM:

CoxpaHunTe kak: Wave-14 Bpems crapra: 2019-04-01 11:21:57

® HemeaneHHo Bpems octaHoska:  2019-04-01 11:22:07
Banyck no BpemaHA Ocraeweecn spema:  Os

Fon

Mecsay

NeHb

Yacel

MuHyTBI

s s s— i ——— i P> | o—————— i s

[Tocne oxonwanust 3amucu (Ha puc. — cripasa) daitn WAV- popmara Oynet creHeprpoBaH puOOpoM U
HOJIB30BATeNIb  CMOXKET ~BOCIPOU3BECTH TOJBKO C  IIOMOIIBIO nporpaMMHOe  o0ecneyeHus,
MHCTAUIMPOBaHHOTO Ha BHenHeM [1K.

Hpumeuanue: Taxkue Haiipl He MOANEPKUBAIOT BO3MOXKHOCTE OTKPBITUS B IPOrpaMMHO-aINapaTHOM
obosouke aHanuzaTopa (T.e. pyHKIus «I[IpocMoTp» - He OCTyIHA B MeHIO KiaBuim «IlaMaTby).

8.11 Iudposoii perucrparop («Perucrparop»)

Pexwm peructpammu (LOQQger) maeT BO3MOXXHOCTh XPaHWUTHh OOJNBIIOE YHCIO TMOKa3aHWU (TpymI
JIAHHBIX) C BBICOKUM pa3peneHneM. [1oka3 moka3aHui oCymecTBICTCS Yepe3 peryaupyeMble HHTEPBAIIbI
BpeMeHU. B KoHIle 3aJaHHOrO HHTEepBaja BEIMYMHBI BCEX IOKa3aHUM (MHH, MakC M CpeIHHE)
COXPAaHAIOTCS B JIOJTOBPEMEHHON MaMATH, MOCIEe Yero HayMHAeTCsl HOBBIM MHTepBaid 3amucu. CeaHc
pETUCTpaIMK IPOIOJIKACTCS B TEUEHUE YCTAaHOBICHHOM JUINTEIBHOCTH.

AHanuzaTop WMeeT 3ajaHHble MapaMeTphl (M0 yMONYaHUIO 28 THMOB), KOTOpbIE HAa3HAYEHBI IS
pEerucTpayy ¥ MOTYT PEAAKTUPOBATHCS TT0JIH30BATENIEM IIPH HEOOXOIUMOCTH.

Bxox B peXuM peTHCTpaIliy OCYIIECTBIIETCS U3 TJIABHOTO MEHIO HacTpoiku nHrepdeiica. Haxmure
knapumy «MEHIO», xwrmaBumavu (4P V¥ A)nepeMecTUTh Kypcop HABHTAlMd Ha  HKOHKY
«PerucrpaTtop» n nanee Haxxatb «BBoa» 114 BeIOOpa 1aHHOW (QYHKIIHH.

Pa6ora pubopa B peKrMe PEruCTpaIn aKTUBHpyeTcst Kinapuineii «Crapt/Starty.

IIpu HacTpolike HEOOXOIMMO 3aJaTh: HHTEPBAJI BBHIOOPKM M3 quamnazoHa 1 cek ... 1 yac (BennumHa
BPEMEHH AHUCKPETH3alMH OTCUETOB), IepeueHb MoKazaHuil ams peructparuu (kinasuma «Ilapam.y),
JUTUTENLHOCTD peructpauu (7 aueit npu 1 usm/c ; .... 478 au. — npu 1 usm/mMuH. 1 GoJjiee), a TAKXKe THIT
Havyana perucrpauun - «HememnenHo» wimm «3amyck 1o BpemeHm» (mo Taimepy). HoctymHo
pelaKTHpOoBaHWE Ha3BaHUs (aiyia C MOMOIIBIO BHI30BA BCIUIBIBAIONIEH KIIABHATYphl (pa3jiesl MEHIO
«CoxpaHUTB Kak..»). [loka3aHust MOXXKHO MPOCMAaTPUBATh B MEHIO TPEH/A, B MEHIO IT0Ka3a Pe3yJIbTaTOB

I/I3M€p6HI/II71 B Ta6J’II/IH€ perucrpann COOBITHI. aHOMAJINHA
Peructpatop {m / 2019-03-29 15:10:33

HOCTYHHBQ nNamaTe:

WHTepean:

ONAMTENBHOCTL: 2h
CoxpaHWTb Kak: Logger-2

® HemeanexHo

sﬂﬂyCK no BPEMEHK

lon
Mecsy
OeHe
Yach!

MuHyTbI

Ha paHHOM 3KpaHE IOJB30BATENb MOKET IIPOBEPUTH JOCTYHHBIH OOBEM MaMITH ISl XPaHCHHSA
(cBoOOgHOE  MecTO), BBIOpaTh HEOOXOIMMBIC MapaMeTpbl M HACTPOWKM PErucTparopa, YCTaHOBHUTH
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MHTEpPBAI 3alKCH, [UIMTEIbHOCTh U Ha3BaHHE coXpaHsemoro daiina. s 3amycka npoiecca perucTpaiiu
Haxarts [F5]/ Crapr.
3anucanubie (ainbl coxpaHstores Ha Micro-SD kapty 8 CSV ¢dopmarte, KOTOPBIi MOXKET ObITh OTKPBIT B
IK xak tabmuuet EXCEL Office 2007 (wmu Gonee mo3mneit Bepcuu). Kaxnawiii ¢aitn perucrpartopa
MO3BOJISICT 3amKcaTh MakcuMabHO 7200 MaHHBIX Kak eIUHUYHBIN (aiin, koTopeie ¢ ouepeaubiMu 7200
oTCcYeTaMU OYAyT COCTABIATH OJIMH TeMaTW4yeckuii 0yiok. IIpumep, yCTaHOBJICH MHTEPBAI BEIOOPKHU 1CeK,
JUTMTEIIBHOCTD 3aMUCH 33j1aHa 4 vaca, IpHu 3ToM peructparop chopmupyer 2 daiina 3anucu: ¢ Ha3BaHHEM
Logger 1. csv u Logger -1_1.csv.
Jist peakTHpOBaHUS TIEPEUHs MapaMeTpoB Ul perucTpaliu Haxath kiasuiny «[apam.»

< JkpaH B pexume «Ilapam.»

Peructparop 230V:50Hz;SY-1500A I/ 2019-03-29 16:29:46

WVuUthd AfUneg W/ W Ude
W Ithd W Ineg W Ide
v Q o PF o tand
W varh W Freq W Iharm

W/ Uharm® f lharm®

[TapameTpsl KOTOpBIE HE TpeOyeTCs PErHCTPUPOBATH MOTYT OBITH yAAJICHBI M3 MEPEYHS C MOMOIIBIO
Kypcopa HaBUTalUHU (BBepX/ BHU3, BICBO/ BIPaBO) U HaxaTus KiaBuiu Beibopa «BBOy (co cHATHEM
TaJIOYKH B MKOHKE MapamMeTpa).

[Tpu HeoOxoaMMOCTH JO0OW M3 OTMEHEHHBIX MapaMeTPOB MOXHO CHOBa aKTUBHPOBATh aHAJIOTMYHBIM
HOPSNKOM (TaJIOuKa B MKOHKE BKIKOYECHHOTO [TApaMETPa).

< Dkpau B pexume «Tadauma»
Peructpatop 230V;50Hz;SY-1500A {mi / 2019-03-29 16:37:24

Pervicrpatop &) / 2019-03-25 14:58:44

Udc(V)

Ha skpane B Tabnuie B peaJbHOM BpeMEHH OTOOPaXKaloTCsl BCE M3MEPEHHBIE JIaHHBIE B COOTBETCTBHUM C
nepeyHeM BBIOPAHHBIX B MEHIO HapaMeTpoB. s mpocMoTpa AaHHBIX M Iepexoja Ha CIedyHollue
CTpaHHUIBI HCIIOJIb3YHTE KYpCOPBI «BBEPX/ BHU3Y.

Onucanue QYHKIMA KJIABHIIL:

[F4]: Coxpanuts 3amicanHbie aHHBIE (C BO3MOKHOCTE TPOIOJKEHHUS CEaHCa)

[F5]: Beixox u3 ¢yHKunH peructparopa (BO3BpaT B MEHIO HACTPOMKH)

8.12 MounuTopuHr nokasareeii kauecrsa (ITKDJ)

Brumanne: Pynakyma SMoHuntTop) He npumMeHunma B
cHcremMax ¢c cereBo# 4yacTroTron 400 y.

B pexume «MOHHUTOP» (MOHUTOPHHT KauecTBa 3JIEKTPOIUTAHUS ) OTOOpaskaeTcst KpaH ¢ O10KkaMu
KOHTEKCTHBIX THCTOTpaMM. [IpH 3TOM AncCIuTeii 0TOOpakaeT - yIOBICTBOPSIIOT WM HET BaXKHBIC
mapaMeTphl Ka4ecTBa SJICKTPONUTAHUS 33 JaHHBIM TPEOOBaHUSIM.

IlapaMeTpbl I IIUTEALHOTO KOHTPOJIS




1. Cp.kBampaTHIHbIC 3HAYCHUS HATIPSIKEHUS

2. l'apmonuku

3. ®nuxkep (Flicker)

4. TIposasl/ [Tepenanpsoxenust/ [lepepsissl/ [lepexoanoe U/ Bribpocsr (RVC)

5. Hecummerpust/ YactoTa.
MOHHTOPHHT KauecTBa 3JIEKTPOIUTAHUS OOBIYHO BBIOJIHSACTCS B TEUCHHE JUIMTEIHHOTO BpeMeHu. Bxon
B peXuM BbInoaHseTCs HaxkaTueM kinasuin « MOHHMTOP) u 3aTeM B MEHIO OIIPENEICHUSI MOMEHTA
Havana m3MepeHns: «HemeureHHO» mitr «3amyck 0o BpeMeHn» (OTI0KEHHBIH IIyCK 10 TaiMepy).
MuHUMAaNbHAS IIUTEIHHOCTh U3MEPEHHS - 2 yaca (3aB. ycT.). OOBIYHEIN eprox m3MepeHus - 1 Hemesst
(7 nHE# Makc. 3HaYCHUE).
Jlist napaMeTpoB KayecTBa IMEKTPOIUTAHUS (CM. PUC HUMCE — G JIeGOLL YACMU): C.K.3. HANPSIHCEHUS,
2apMOHUKU U huKep - OTOOPAKACTCS OTICIBHBINA CTOOCI] HAa KAKIYIO (ha3y. ITH CTOIOLBI MPpH
MPOCMOTPE Ha SKPaHE PACIIONIOKEHBI CIICBa HAMPaBO M OTHOCATCA K ¢asam L1, L2 u L3
(cootBercTBenHO). [Tapamerpsl [IKD B mpaBoii uactu skpana: [[Iposanvi/ Ilepepuvisvl/ [lepexoonoe
nanpsiicenuel Boibopocwi] u [Hecummempusi | Hacmoma] iMErOT 10 KaKA0MY MapamMeTpy CBOU
WHIMBUIYAJILHBINA CTOJIOCL, - OTPasKalOIIUi TIOJyYeHHBIE Pe3yIbTaThl H3MEPEeHUH B DY BO BCEX TpeX

q} a3ax.

BO BCex dazax/ Z
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BonbIIMHCTBO €TOJIOIOB TI'MCTOrpaMMBl MMEIOT INMPOKOE OCHOBAHME, O3HAUalollee H3MEHseMbIe
IIpe/ieNbl, OCHOBaHHBIC HA BpeMeHH (HanpuMep, 95% BpeMeHH B 3aJaHHBIX JAOIYCKax) M y3KYyIO BEpIINHY,
o3Havaromyro (¢ukcupoBanHeli 100% mnpenen. Ecnm mpowsomien BBIXOJ 32 OJWH M3 MPEAENOB,
COOTBETCTBYIOIINH CTOJIOEI M3 3€JIeHOT0 CTAaHOBHUTCS KPacHBIM. [IyHKTHpHBIE TOPU30HTAIBHBIC JIMHUU
Ha auarpamme o3HadaroT 100% mpenmen m u3MmeHseMbli mpenen. CMBICT THCTOTpaMM C IIUPOKHM
OCHOBAHHEM U y3KOI BEpUIMHON Pa3bsICHEH HUXKE.

[Ipumep Ans HOMHHAIBHOTO C.K.3. HampspkeHUs ~220 B ¢ momyckom +15% (06sacTh HOMYCTHMBIX
3HaueHuit 187 ... 253 B). MrHoBeHHOE CK3 HANpPsHKEHHE TMOCTOSHHO OTCIEKHBACTCS aHAIN3aTOPOM.
[Tpubop BEMMCIET CpepHee 3HaYeHne U3MepeHHoe 3a 10-1 MUHYTHBIN 1epro] HaOmoaeHus (MHTepBa
ycpennenust). CorylacHO BHYTPEHHEMY alroputMmy pesysbrar 10-u MUH ycpeiHEeHHs CpaBHHMBAeTCs C
JOonycTUMBIM OTKIIOHeHHeM (= 187 ... 253 B). Ipu atom npenen «100%» o3HavaeT, 4TO yCpeAHEHHOE
3HaueHue Ha 10 MuH mHTEepBase N0JKHBI Beeraa (T.e. 100% Bpemenu co 100% BeposiTHOCTBIO) OBITH B
npenenax gonycka. Ctomben THCTOrpaMMBI CTaHET KPacHbIM, ecii 10-u MUHYTHOE cpegHee mepecedeT
TPaHUILY JOITyCTUMBIX 3HAUCHHH.

W3mensiemblii mipenest, 3agaHHbiii kak «95%» (BEpOSTHOCTh HOPMAIBHO JONYCTUMbBIX 3HAYCHUI
=95 %) oszmawaer, uto 95% ycpeaHEHHBIX 3HaUeHMI Ha 10 MUH WHTEepBaje IOJDKHO TOMACTh B 00JIacTh
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JIOIyCTUMOTO  OTKiIOoHeHWs. IIpemen B 95% wmemee okéctimit, dem 100% mpemen. Ilotomy
COOTBETCTBYIOIIUI TUaIa3oH Momrycka oObraHO Oonee y3kmid. st ~220 B om Moxer ObITh, HampuMep,
+10 % (momyctuMmerid uHTEepBan 198 ... 242 B).

Cronbusr st [lposanoe/ Ilepepwisos/ [lepexoonozo nanpsocenus/ Boibpocos y3KHe U MOKa3BIBAIOT
YHUCJIO HApyIICHWH 3aJaHHBIX IPENesioB 3a BpeMs HaOmojeHus. JlomycTMMoe 4YHCIO SBISIETCS
n3MeHsieMbIM (Hanpumep, 10 20 coObITHi ITpoBaiioB B Henento). Cronder CTaHOBUTCS KPACHBIM, KOrza
YCTaHOBJICHHBIH MpeIell/IOMYCK MPEBBIIICH.

MO’KHO HCIIOIB30BaTh CTAaHAAPTHBIC HAOOPHI IIPEAEIOB/JOIYCKOB WIIM HACTPOUTH CBOU COOCTBEHHBIC
(ITonp3oBatennckue). CTaHAApTHEIM HA0OPOM SABISETCS HAOOP HACTPOEK, COOTBETCTBYIOUIMIA CTaHIAPTY
EN50160. Bribupate MOXHO H3 TpEX perynmpyeMbix HaOopoB: 1 HaboOp 3aBOACKHX YCTaHOBOK
(EN50160- 3aB. yct.) 1 2 Habopa, KOTOphIC B MPUOOPE MOKET 3a7aTh OMEPATOP.

[TpuBenenHas Huxe TabauLa naet 0630p acrekToB MoHnTopuHra [TK3:

Napamerp Konuyecteo OrpaHi4eHia WHTepBan
CTONGLUOE ycpenHeHna
rUCTOrpamMmbl
CpEenHEKE 81 PaTMHHOE 3, N0 OAHOMY Ha BepoATHOCTE 100%: BEpXHMA | 10 MHYT
HanpA#eHMEe thazy W HIBKHWIA Npegent
BEpOATHOCTE X % BEQXHIA W
HUHHWIA Mpeaens
APAMOHAKA 3, N0 OAHOMY Ha BepoATHOCTE 100%: BEpXHMA | 10 MHYT
thazy npegen
BEpOATHOCTE X% BEXHMRA
npegen
MepLaHme (Flicker) 3, N0 OAHOMY Ha BepoATHOCTE 100%: BEpXHMA | 2 Haca

thasy

npesen
B epoATHOCTE % %: BEQXHWA
npesen

MpoEaNEIT EPEPbIBLBLICTHLIE

4, N0 0AHOMY HA

AONYCTMMOE HMCN0 CoBbITHA

Ha OCHOBEHIAMA

WM3MEHEHKA napameTp, B HEAENH CPEAHEKBaLPATHHH
HanpA#EHMAB BIBpoCH! ONMCHIE SHILWMA BCE Oro 3HaHEHWA 38
3 haswl MOy MEpHOL,
PasBanadc (Unbalance) 1, OMMCBIBAKILLMA BEpoATHOCTE 100%: BEpXHMA | 10 MUHYT
BCe 3 thasbl npegen
BEPOATHOCTL %% BEPHHAR
npegen
HacToTa 1, OMMCBIBAKILLMA * BEpOATHOCTE 100 %: 10 ceryHa
BCe 3 hasbl BEMMHAR 1M HLBEHUA Npegdens

M3MEPEHHLIA Ha
ONOpHOM BX0AE
HaMpAREHKMA AL

BepoATHOCTE X %:
BERPXHAR 14 HIBKHIAA Npegenkl

< Oxkpan B pexxume «Mouutop ITKI»

&) /2019-03-29 11:36:01

]| Limit

[ony :Tumoe




Bxox B pexum BeIOOpa W ONpeNeNieHWs] TpaHWI] Tpou3BoguTcs Haxkatuem knasumm «HACTP»
(macTpoiika) U Janee yepe3 MEHIO BEIOOpa MOMeHTa Havana n3Mepenuii (Hemennenno uinm mo 3amryck mo
BPEMEHN).

Bnumanue: Bpinaya pe3ysibTaToB HM3MEpEHHH MapaMeTpoB B BHJAE HWTOTOB MOHHUTOPHHIA
MIPOM3BOJIUTCS Yepe3 UHTEPBAJI BPEMEHN HEOOXOIMMBIN JJIsl IEPBUYHOTO cOOpa U 00padOTKH OTCYETOB
I1IKD, HOo He paHee ~10muH c Havana aktuBauuu KinaBuinud «Crapr». IlosBieHne uHpoOpManuu Ha
9KpaHe Nprudopa MOATBEPKAACTCS ONHOKPATHBIM 3BYKOBBIM CHTHAJIOM.

Jnst ycTaHOBKM Kypcopa Ha TOT WIM MHOW CTOJIOEI] THCTOTPAaMMBI HCIOJIB3YIOTCS KJIABHIIH CO
CTpelKaMH BIpaBo u BieBo (4P ). M3mepeHHOe 3HAaYCHHE, COOTBETCTBYIOIIEE CTOJIOIY, BBIBOAUTCS B
[IEpPBOM CTPOKE IKpaHa.

Hmxe TMPUBEACHBI MTHAUKATOPBI, NCIIOJIB3YEMBIE B CTPOKE 3arojIOBKa

: HacTpoiika Tpebyemoro % mpenpensHoro 3HaueHus (x% limit value)

|—I : mpexaenbHO pomycrtumoe 3Hauenue (100% limit value)

Omnwucanne QYHKIMNA KIABHII

[F1]: C.k.3. HanmpshkeHMe: TAOIHIIA COOBITHIA, TPCHBI (BPEMCHHbBIC 3aBUCHMOCTH).

[F2]: TapMoHHKH: THCTOTpaMMBI, TaGJIUIIA COOBITHI, TPEHIBI

[F3] : Drukep : Tabauia COOBITHI, TPEH/IBI.

[F4] : TIporassr, Ilepepsisbl, [lepex. HampsikeHus: 1 BeIOpOCH: Tabiia COOBITHIA, TPSHIbI
[F5] : Hecummerpusi, yactoTa: TabIuIa COOBITHH, TPEHIBI.

< Dkpan B pexxume «Taduua coObITHI
MonwuTop 230V;50Hz;SY-1500A qm /2019-03-29 14:32:12

Cobkitua: 1/51

2019/03/29 14:28:14
2019/03/29 14:28:14 L1 UNBAL
2019/03/29 14:28:14 = L2 THD
2019/03/29 14:28:14 L3 THD
2019/03/29 14:28:14 = L3 H2
2019/03/29 14:28:14 = L3 H3
2019/03/29 14:28:14 = L2 H4
2019/03/29 14:28:14 = L3 H4
2019/03/29 14:28:14 = L3 H5
2019/03/29 14:28:14 = L2 H6
2019/03/29 14:28:14

Selected

Tabmuna coObITHI BKIIOYAaeT Bce COOBITHS (aHOMAuU), UIMEBIINE MECTO 3a MHTEpBAJI HAOJIONCHHS C
YKa3aHHWEeM UX XapaKTePUCTHKH: JaTa/BpeMs Havana, THI/Ne (a3bl, aMIUIUTyja U JUINTEIBHOCTD.

OcobeHHOCTH 3amKcu COOBITHH B pa3JINUHBIX U3MEPEHUSX !

* c.K.3. HanpspkeHue (V rMS): coObITHE PErHCTPUPYETCS KAXKABIN pa3, KOria HakoruieHHoe 3a 10 MuH
Cp.KB. 3HAYEHUE HAPYIIAET JOIIyCTUMBbIE TPAHHUIIBL.

* rapmoruky (Harmonics): cobeitrie perucTpupyeTest KaxIplit pa3, Koraa HakorieHHast 3a 10 MuH
3HaueHue rapmMoHuky win THD Hapymaer 1onycTuMyro rpaHuLly.

* IPOBAITBI/TIEPEPBIBEI/OBICTPBIC M3MeHeH s HanpspkeHust/BeIOpockl (DIP /INT / CHG / SWL): cobsitre
peTUCTpUpYyeTCs KaXIBIN pa3, KOT/Ia OJUH W3 TapaMeTPOB HapyIIaeT JOITyCTUMBIE JUISI HETO TPAHUIIBI.

* Hecummerpust u yactora (Unbalance/ Hz): cobbiTue peructpupyercst Kaxaplid pas, Korja HaKOIUICHHOS
3a 10 MMH C.K.3. 3HaU€HUE HAapyIIaeT JOMyCTUMBIE AJIS HETO TPaHHUIIBL.

Onwucanue QyHKIMIA KIABUIIL:

[F3]: Bxox B pexxum otobpakenus « Tpena»

[F4]: knaBuma BeIOOpa «3aganubie»/ «Bce COOBITHS.

[F5] : Bosepar k npeabinyiueii crpanuie MeHro (Hazam).
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< 3KpaH B peKUMe «I'ucTorpaMmMa rapMOHHK»
Monitor 3P WYE (@) /2018-02-18 06:20:25

2804.3
I | Limit
[ Allov

—— ———— S k—

I'maBHBIN 3KpaH MOHHUTOpA CHUCTEMbI MOKAa3bIBACT HAMXYIIIYIO TapMOHMKY JJI KaxaoW u3 Tpex ¢as.
OyHKIMoHaNBHAS KiIaBuiIa F2 oToOpaxaeTr SKpaH ¢ THCTOTPaMMOM, TIOKa3hIBAIOIICH MPOIICHT BPEMCHH,
KOTOpBII Kaxknmas (pasa mpoBena B MONMYCTHMBIX TMpefenax, Uil 25 TapMOHHK M CyMMapHOTO
rapmonuyeckoro uckaxeunus (THDY%).

Kaxxnprii cTonber rucTOorpaMMBbl UMEET IMHPOKOE OCHOBaHWE (IIPEICTaBIAIONICE M3MEHSEMBIN TIpene,
Hampumep, B 95%) u y3kyr BepumHy (npenctapistomryto 100% mnpegen). Cronber; MEHSET IBET ¢
3eJIeHOr0 Ha KPACHBIIi, KOT/Ia JaHHAs FTapMOHKKA BBIXOJUT 32 JIOMYCTHMBIE TPAHHIIBI.

Kypcop: A ycTaHOBKH Kypcopa Ha TOT WM HHOM CTOJOEIl THCTOrPaMMbl UCIIOJIB3YIOTCS KIABHUIIU CO
CTpelKaMH BIpaBo U BieBo (P> ), mpu 3TOM M3MEPEHHOE 3HAa4YeHHE, COOTBETCTBYIOIIEE CTOJIOILY,
BEIBOJHMTCS B TIEPBOU CTPOKE IKPaHA.

Onuncanne QYHKIMI KIaBHIII:
[F1]: Beibop da3 L1/A, L2/B umu L3/C
[F4]: Hoctyn k Tabmnuie codbithii «MOHHTOPY.
[F5]: BosBpar k npeapLayiiel cTpaHHIE MEHIO (Ha3a[).




9 JUCTAHHUOHHOE YIIPABJIEHUE
< Hcnoan3oBanue ynpasJsiomero INO (PC software)
CucremHsIe TpeboBauus st ycraHoBkH 110 s AKD:
CPU: gactoTa mpormeccopa > 1GHz.
[Tamsts: He menee 2 I'B.
Oxkpan: VGA unit MOHUTOD ¢ 6oJiee BBICOKUM paspemierueM (1024x768 wunu BbIie).
O6wem Ha HXKM/I: He menee 100MbB
Cereas kapta: 10M/100M network card.
Oneparmonnas cucrema: Windows Vista wiu ouepentbie Bepcuu OC.
Bepcus Microsoft Office: Office 2007 nu Gosee mo3IHSIs.

9.1 Hacrpoiika LAN unTepdeiica
Amnanuzatop AKJ-2000 ochamen wnTepdeiicom LAN mis csasu ¢ [IK. C moMoIp0 mporpaMMHOTO
obecrieuennss st [IK  monp3oBaTenh MOXET YAaJd€HHO YOPABIATH aHAIK3aTOPOM, 3arpyKaTh
coxpaHeHHbIe (aiiiipl, aHATU3UPOBATh AaHHbBIC U co31aBaTh oT4eThl Ha [1K. Tlonb3oBaTes b TAKkKE MOKET
HCIONb30BaTh MporpaMmmuoe obecrmedenue s [TK aas mpocMoTpa JaHHBIX U CHUMKOB 3KpaHa,
ckonupoBaHHbIX ¢ U-arcka npubopa.

Haxmure [LAN SETUP] B pazmene [User] orkpoercs okHO Kak IOKa3aHO Ha PUCYHKE:
User ] %) 30180217 O7-17:36

LAN SETUP
IP In-use:

IP Setup
Use DHCP
® Static
IP Address: 192.168.99.153

Net Mask:

Gateway:

B sToM pasgene MeHI0 mpuOOpa TOJb30BaTeIh MOXKET BBIOpaTh ucmnonb3oBath DHCP wmm
HAcTpOUTh Ipubop BpyuHyto BBens IP agpec, Macky cetu, 11nto3 Bpy4Hyro.

Hampuwmep: IP address in PC is 192.168.1. XXX, while IP address in the Analyzer also should be
192.168.1.XXX - COOTBETCTBEHHO.

[Mocne npaBunsHOM HacTpoiiku [P-agpeca ans aHamu3aropa, 0OpaTHUTECh K aHAM3ATOPY B CETH
o oxHoMy HoBoMY kabemro. Otkpeith Ha ITK mporpammuoe obecrieuenne PQA View, BriOpath
[ABTO moakroueHne]/ auto connection win [moakmroueHus BpyuHyro]/ manual connection (BBox
IP-agpeca BpyuHyto) B mapameTpe [(aiin], mocine yCHemHoro moaKIroueHus, HHTepdeiic KOTophIid
SMYIUPYET MEHIO aHAIHM3aTOpa BBIIAJAcT BBEPX U IOJIB30BATEIb MOXKET 3arpy3UTh COXPaHCHHBIN
¢aiin B mpubOp, Kak MOKa3aHO HA PUC. HIXKE:
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9.2 Hacrpoiika WLAN (6ecipoBoanblii unTepdeiic)
Bribepure [WLAN SETUP] B nactpoiikax [User]option. Otkpoercst OKHO:

3P WYE 7T ¥ /2018-02-27 10:53:

[F1]: OTKpBITH/3aKPBITH COCANHEHUE

[F2]: HoaxmounThes K BRIOPAHHOI ceTn

[F5]: BbliiTi 13 HACTPONKH COEAUHEHUS

OTKpoiiTe CIIUCOK ceTell M MOJKIIOYUTECh OECIPOBOAHOM ceTH. Eciay MoAKIIIoYeHre YCIIeIIHO, B IPaBOH
gacTu dKpaHa otobOpasurca [P ampec mpubopa. Iloakmiounte HOyTOYK MM KOMOBIOTEp ¢ (QyHKIHEH
0ecrpoBOIHOM CBSI3M K TOMY JKe OECIPOBOJHOMY MapIIpyTH3aToOpy, 3aTeM 3alyCTHTE MPOrpaMMHOE
obecrnieuenre PQA View Ha 1K, BeIOepuTe aBTOMAaTHYECKOE MOAKIIOYCHHE MM PYYHOE MOJKIFOUCHHUE
(BBeaute IP-anpec BpyuHYyI0) 4TOOBI peann30BaTh AUCTAHIMOHHOE YIIPaBJICHHUE.

9.3 Padora ¢ mporpammoii PQA View

Iporpammuoe obecrneuenne PQA View (T10) peanusyer nse QyHKUUM — yhpaBieHHe OpubopoM u
OTKpBITHE (PaillIoB COXpaHHBIX Ha Mpuoope.

Coenunute npubop u 1K xadenem LAN. Hactpoiite LAN coenunenne Ha npudope.

3amycture nporpammHoe obecnieuenue Ha [IK u B menro DEVICE BriOepuTe mimm npockaHupoBaTh BCe
coenunenus (Auto scan), mu6o BpyuHyro mobasuth mpudop (Manually Add) o IP agpecy



;F—Suin Powerm
File | Device | Help

| Auto Scan |

Manually Add

CKaHHpOBaHUE:

.| Analyzerlist ([o[=] = |

Analyzer List

Refresh Analyzer List l l Comnect

Jlo6aBneHne Bpy4YHYIO

== = |

IF 192.188. 1 . 113
Cormect Cancel

[Mocne naxartus Ha Connect nosb30BaTe b YBUAUT OKHO MPOIPAMMBI:

‘. Remote Control (192.168.1.113) =Er=]rs=]
Knzi08 Dowrload Erowse
= -
Sereen 1 bmi
Logger 1. csw
Sereen 2. bmp
Refresh Download

JIMCTaHIIMOHHOE YNpPaBICHUE YCTPOHCTBOM OCYIIECTBISIETCS C IIOMOIIBIO KHONOK B JIEBOM YacTH
BBILIIEYKa3aHHOTO MHTep(eiica, B IPaBOH YacTH HAXOAUTCS CIIMCOK COXPaHEHHBIX (DaiiIoB, MOJIB30BATEIb
MOXKET Ha)KaTh KHOTIKY «3arpy3uTh», 4TOOBI 3arpy3UTh BEIOpaHHbIE (DaiIbl HA KOMITBIOTED.
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9.4 Pabora c ¢aiinamu
[pubop MOXKET COXpaHITh TPU BUAA GaHIIOB:
Kapruaku .bmp
Jannble .pga
Jlorrep .csv
1. OTKpBITHIN (aiina c n300pakeHHEM:

2. OTKpBITHIN (a1 JaHHBIX C U3MEPEHUSIMU TOKA M HAITPSHKCHUSL:
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3. Daiii .CSV TIOIB30BATENH MOXKET Cpas3y OTKPHITh B EXCel win B mpumokeHun



Lm0 e — |

Veltags |Current | Fravumey | Fover | obalunca

s BVl v
L1

L

®u O oL OF — WMAX —— MN _—— AVG |
0.84 T T

Dats Types

ECEE Y 083 + E
DB2 e e s e 1
081 +

Urms(V)
o
8

079 oo ]

077 1 ]

0.76 t t
2519 25:24 25:29 25:34
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10 TEXHHUYECKOE OBCJIYXKUBAHUE

Amnammzatopsl AKI-2000 — ABASIOTCS BBICOKOTOYHBIMU HH(DPOBBEIMH U3MEPUTECIHFHBIMHU TIPHOOPaMH.
Ilpn ux SKcIulyaTalMd M XpaHEHHH CTPOTrO CIEAyHTe PEKOMEHAAIMsIM M HHCTPYKUHSM JaHHOTO
PyxoBoacTBa Bo n30ekaHrne BOSHUKHOBEHHSI OTTACHOCTEH MITH BO3MOXKHBIX TIOBPEXKICHUH.

Huxkorna He ucnone3yite MpuOOp B YCIOBHSX OKPYXKAIOLIEH CpPelbl C BIaKHOCTHIO MPEBBINIAOIICH
PEWTHHI HCIIOJIHEHMS! TpHOOpa WJIM TpH NOBBIIIEHHON TemrepaType (CBBIIIE HOPMUPOBAHHBIX
cnenudukanuii). He monmepraiite aHammu3aTOp BO3ISHCTBHIO TIPSAMOTO COJHEYHOTO cBeTa. Bcerma
BBIKITIOUAKTE MPUOOP MOCIIE NCTIONB30BAHMS.

CocTosiHue 6aTapen

DJEeKTpONMUTaHWE  aHaJM3aTopa  OCYLIECTBIISICTCS  OT  Iepe3apshkacMoil  MOHHO-JUTHEBOM
aKKyMyJISITOpHO# OaTaped C BBIXOJHBIM HampsokeHHeM 7,4 B MOCTOSHHOTO TOKa, KOTOPYIO MOXHO
3apsANTH B JIIOOOM (DYHKIIMOHATBHOM PEXKHUME, UCTIONB3Ys BHEIIHUI CETEBOH aganTep MOCTAaBISICMbIH B
KOMILIEKTE Ipubopa.

Cneunduxanuu 6arapeu

B amammsatopax AKD mnpuMeHseTCS COCTaBHOH aKKyMyJsITOp (KOTOPBIA COCTOMT W3 4T
CTaHAapTHBIX JIMTHEBBIX Oarapeif). JTH 4-e¢ OTHenbHBIX Oaraped c(HOPMHUPOBAHBI M AIIEKTPUUECKH
BKJIFOUCHBI B OOLIYIO 1IeIIb aKKYMYJIATOPHOH OaTraped ¢ CyMMapHBIM BBIXOJHBIM HampspkeHueM 7.4V u
EMKOCTBIO 5,2 A*4, KOTOpBIE MOJIKITIOYAIOTCS B LIETIh MMTaHUs PUOOPOM ONMHMCAHHBIM HHXKE CIIOCOOOM.

HanpsikeHue OTKITFOUEHHs COCTaBIISICT: TIpH 3apse Oarapeii - 8.4B (100% 3apsia Ha wHAMKATOPE),
IPU THUTAaHHKW OT BHYTPEHHETO aKKyMyJSTOpa HamnpsDKCHHE OTKIIOYCHHUS CcOocTaBUT -6B  (mopor
MHUHIMAJBHOTO pecypca OaTapen).

CxeMa moAKiIOueHUs] Oataped K NpuOOpy Ha pUc. HWKe (B MpHOOpe 3apaHee CHSTHI TOPLEBBIC
HaKJIaJIK{, KPBIIIKa 3a{HEH TTaHeIH):

puc.la puc.16
B coennHNTENBHOM 2-X KOHT KOJIOJIKE IOJIOKHUTEINIBHBIN NOT0oc OaTapen (KpacHbIH)
MIOJIKJIIOUEH K KoHTakTy VB + , a otpunaTensHsiii mosoc (depHslit) k VB - (Ha puc.la, 10).



10.1 3ameHa BHYTpeHHell aKKyMYJISITOPHO#i OaTapeu
NPEAYHNPEX/JIEHUE
: DKCIUTyaTHpOBaTh AAaHHBIA MPUOOP MOTYT TOJBKO KBATH(QHIMPOBAHHBIE TEXHUYECKUE

CIICIUATTUCTBI. Hepeu 3aMEHOM AKKYMYJIATOPHBIX 6aTape171 OTKIIFOUHUTC JUATHOCTHYCCKHUC
BbIXOJbI OT LCHU OO HAIPSAXKCHUEM IJid TOTO, yTOOBI M30€KaTh TMOpaXXCHUs SJICKTPUICCKUM
TOKOM.

1. OrtkirounTte NPOBOJA U 3aKMMBI IpeoOpa3oBaTens oT TecTupyeMoit uenu (3Y).
2. Brixmounte npubop U OTCOSIMHUTE BCE IPOBOJA OT BXOJHBIX THE3I.

3. OtBuHTHTE 4 BUHTA Ha TOPICBHIX IUIAHKAX KOpITyca (BepX U HU3)

4. Jlanee w3BIeYb KPBINIKY 3aJHEH MaHenw mpubopa M 00ecrednTh AOCTYI K OaTapeifHoMy
oTceKky (CM. pHC. BbIIIe).

5. OTKJIIOYNTH CTAPYIO aKKyM. OaTapero OT BHYTPEHHETO pa3beMa U BCTaBbTE HOBYIO.

6. YcraHoBUTE KpBINIKY Ha MeECTO, 3a(UKCHUpOBaTh TOPILEBbIE IUIAHKM KOpIyca U
3a¢)I/IKCI/Ip0BaTL HX COOTBCTCTBYIOLIMMU BUHTAMMU.

10.2 UYncrka

JIJi YUCTKH M3MEPUTENIHOTO MPUOOpa M yXO0/a 3a BHEIIHEH MOBEPXHOCTHIO UCIOJIB3YHTE MATKYIO
Cyxyro TKaHb. He uCmonb3yiiTe 0OMIBHO YBIaXKHCHHYIO TKaHb, a0pa3uBHBIC MAaTEPUAIIbI, PACTBOPHUTEIIH,
arpecCHBHBIC KUJIKOCTH U T.11.

10.3 YTuimzanust

ﬂ NPEAYIIPEXKXJIEHUWE: nanHerii cHMBOJ YKa3bIBACT, UTO MMPHOOP U €0 aKceccyaphl o
— OKOHYAHMHU CPOKa CIYXKObI JOJDKHBI OTAEIHHO COOMPATHCS M MOJBEPraThCs MPAaBHIBHON
YTHIM3aLHN.
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11 TAPAHTUMHBIE OBS3ATEJBCTBA

WzroToBuTens rapaHTHPYET COOTBETCTBHE MAapaMeTPOB MPHOOpa AaHHBIM, M3JI0KEHHBIM B pasJielie
«TexHn4eckne XapaKTEPUCTHKW» IPH YCIOBHM COONIIOACHHS IMOTPEOHTENIEM NpaBHJI 3KCILUTyaTalud,
TEXHHMYECKOTO 00CITY)KMBAaHMS M XpaHEHHS, YKa3aHHBIX B HacTOsImEM PyKkoBozcTBe.

TapaHTHIHBIA CPOK yKa3aH Ha caiiTe WWW.PriSt.ru 1 MOXeT ObITh H3MEHEH 10 YCIOBUSIM B3aUMHOU
JIOTOBOPEHHOCTH.

11.1 Cpok cay:x0b1
CpenHuii Cpok CITy:KObI MPHOOpa COCTaBIICT (HE MCHEe), - S5 JIeT.

Buumanue:
Bce U3C/IUA 3aIATCHTOBAHBbI, UX TOProBbl€ MAPKH H 3HAKH 3apPEruCTpupoBaHbI. I/I3FOTOBﬂTeJ1L OCTaBJIAECT
3a COﬁOﬁ nmpaBo 663 AONMOJIHUTEJIBbHOI'0 YBEIOMJICHUS USMEHUTD cneund)mcamm u3jieJusl 1 KOHCTPYKIHUIO.

11.2 CepBuc un nocjierapanTuiinoe 00c/Iy;kKuBaHmue

Ecnu oOHapyxeHbl HapymeHuss B pabore mpubopa, TO A0 oOpauieHus B Ciyx0y cepBuca
(moctrapaHTuitHOro TexoOCHy)KMBaHHs), YOEIMTECh B HCIPABHOCTH HM3MEPUTEIBHBIX IIPOBOJIOB
(HaKOHEYHHMKOB) U PaBWIHLHOCTU MX MOJKII0YeHUs. [Ipn HE0OXOIMMOCTH MOMEHSIITE X PacIoioKeHHEe
(TToAKITIOYEHNE ) Ha TIPAaBHIIBHOE.

Ecnu nocnie aToro nmpubop He paboTaeT AOKHBIM 00pa3oM, yOequTech B TOM, YTO BCE OMEpALUU U
MPOLIEAYPHl M3MEPEHUN BBIMONHAIOTCS B COOTBETCTBHH C MOPSIKOM, H3JI0XKEHHBIM B HACTOSIICH
HHCTPYKIIHH.

[Tpn HEOOXOMUMOCTH OTIPABUTH MPHOOP ISl TOCIETPOAAKHOIO TEXOOCITYy)KUBAHUS B CEPBHCHYIO
ciry0y WM K TWIIepy, BO3MEIEHHE TPAHCIIOPTHBIX PAacX00B BO3JaraeTcs Ha KiIHeHTa (3aka3uuka). [Ipu
ATOM Takas OTTPY3Ka JI0JDKHA OBITh 0053aTENBHO COTJIACOBAHA C UCTIOIHUTENIEM (JIUIIEPOM).

YBenoMiieHHe ODKHO BCET/la MPUIIAraThCsi K BO3BPALIAEMOMY H3JIEIHI0 U COJIepKaTh NMPUYUHBI €ro
BO3BPAILEHHUS, & TAK)KE MOTHBUPOBAHHOE U JIOKYMEHTAILHO MOJTBEPIKICHHOE 000CHOBAHHE.

Jlnst OTHpaBKH HM3JENUIl JOJDKEH OBbITh HCIONB30BAH TOJNBKO MEPBOHAYAIBHBIN (OpUTHHATBHBIN)
YIIaKOBOYHBIN Marepual, tapa. JIroboe noBpexaenue (yiiepo), KoTopoe MOXKET ObITh HAHECEHO M3/ICITHIO
BCJIE/ICTBHE HEHAJUJIeXKAIIEH (HE OPUTHHAIBLHON) YIIAKOBKH, BCTPEYHO MPEABSIBISCTCS KIIMEHTY IyTEM €ro
MMUCBMCHHOT'0 YBEJOMJICHHUA O TaAKHUX (baKTaX.

HN3roroBuTeib:
«Suin Instruments Co.,Ltd.» (Kuraii/ TaitBaub)
Telephone: +86-311-83897147
Fax: +86-311-83897140
E-mail address: export@suintest.com
Website: www.suindigital.com

IIpencraBurens B Poccun (1 cepBUCHBIN LEHTD):
Axioneproe obmectso «IIpndopsr, Cepsuc, Toprosus», AO «IIpuCT»
111141, r. Mocksa, yn. [Inexanosa, 1. 15A
Ten.(495) 777-55-91, daxc (495) 633-85-02,
JNIEKTPOHHAs TTouTa Prist@prist.ru



http://www.prist.ru/
mailto:export@suintest.com
http://www.suindigital.com/
mailto:prist@prist.ru

12 CIHPABOYHOE TEXHUYECKOE INPUJIOKEHUE

Homunanbhas yactora* (fHom.) Juana3oH usMepeHui Paspemenue IlorpemHocTs
50I'n 42.50~57.50 I'ry 0.01I'n +0.01T'g
60I' 51.00~69.00 I'y 0.01I'n +0.01T'g
400l 320~480I"ny 0.01T'y +0.01Tg

Ilpumen.. *-YacroTta HanpsbKeHUs u3MepsieMast Ha onopHoit ¢ase L1/A. (Reference Voltage Input).

12.1 BxoaHoe HanpsiKeHue

Yuciio BX010B

4 xanama (3 ¢asHBIX MpoBoja + Heitpans/ neutral)

Makc. Usx.

1000 B c.k.3. (Makc. HempephIBHOE BXOIHOE HANPSHKCHNUE)

Jwnamnazon Unom

Bri6op, ot 1B mo 1000B (8 coots. ¢ IEC61000-4-30)

Makc. nukoBoe HAIPSOKCHUC

6 kB (nmmynecHOE)

Bx. umnenanc

4 MOwm

12.2 BxoaHoii TOK

Yuciio BX0OJ40B

4 (3 phase + neutral)

Tun

TokoBble AaTuuKH (Tpeodpa3oBaTesn) ¢ BEIXOAOM HanpsbkeHus (MV)
Wcnonrenne — ke, ruokas metis (cMm. madauyot NeNe 2-5)

Makc. Usx 10B

Jlnamason Toka

B 3aBucumocTH ot Tumna 1/ npeo6pa3OBaTeJI$[

Bx. nmmenanc 100 xOm

12.3 Cucrema c6opa nannbix /Sampling System

Pazpemenne ALIT

8 xananoB, 16-6ut mo Beprukamu (AD)

Ck. BBIOOpKH

163,84 Kei6/c tum. (f nom), curxporHo 110 8 KaHanam

C.x.3. BeIbopka/RMS sampling

4096 Touek st 10/12 mukinos (coors. IEC 61000-4-30)

Cunxponuszanust / PLL sync

4096 Touek st 10/12 nukinoB (coors. IEC61000-4-7)

12.4 PesxxuMbl H3MepeHUii U TapaMeTpbl
Awnanusupyrores nokazarenu KO (ITKJ): yacToTa B CHCTEME 3JIEKTPOCHAGKEHH S (J1ajiee — 4acToTa);

3HaUEHHE HANPSHKEHHSI CUCTEMBI DJIEKTPOCHAOKEHUS (ajiee — HarpshKeHue); GIUKep; MpoBasibl
HaTpPSOKEHUS U IepEeHANPSKEHUS; IPEPhIBAHNS HANIPSDKEHUS; TEPEXOIHbIEC MIPOIIECCH HATIPSKEHUS;
ObICTphIe U3MEHEHUS HANPSDKCHUS; HECUMMETPHS HAIPSDKEHHU/ TOKOB; TApPMOHUKH U HHTEPrapMOHHUKH
HalpsDKeHUs1/ TOKA; yCTAaHOBHBIIIEECS OTKJIOHEHHE HAaNPsDKEHHS B cUCTeMax aiekrpocHadxenus 50 '/

60 T'u.
Pexum H3mepsieMble mapaMeTphbl (3HAYCHHSA)
Ocuna./Oscilloscope Vrms, Arms, kypcopasle uzmepenus (Vcursor/ Acursor), yactora (Hz)
Boabr/AMnep/Tepu Vrms, Vpk, Arms, Apk, CF, Hz

IIpoBaJibl HaNPSZKEHUA
U NepeHanpsKeHust

Vrmsl/2, Armsl/2, zaxsat go 1000 coGbituii (BKJIrOYasi gaty, Bpems,
MPOAOJDKUTEIBHOCTD, MAKC. aMILTUTYAy ¥ Ne (has3bl v rpaHuIly IOMycKa -
ABJISICTCS HACTPAWBAaEMOM)

Il'apmonnku (NeNe)

1-100, harmonic voltage, THD voltage, harmonic current, THD current,
interharmonic voltage, interharmonic current

MoOIIHOCTD U JHeprus

W.,VA, var, PF, cos®, tan®, Vrms, Arms, kWh, kVAh, kvarh

Daukep

Pinst, Pst, Pt

Hecummerpust (3D cetn)

Vneg, Vzero, Aneg, Azero, Vfund, Afund, Hz, V phase angle, A phase

angle
HUmnyancesl Hanpsikenust | Vrms, Veursor.  (3axsar 1o 100 coOwiTuii / ckopocTh BeIOOpkH — 163,84
/Transient KBpI6/C).
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IIyckoBoii Tok
/Inrush current

Inrush current, Inrush duration, Arms1/2, Vrms1/2

MoHUTOPHHT™* (CHCTEMBI)

Vrms, Arms, Harmonic voltage, Total harmonic distortion voltage, Plt,
Vrmsl1/2, Armsl/2, Vneg, Hz, Swells, Dips, Interruption, RVC.

Perucrparop/Logger

User-defined to select more parameter, and record of setting time interval

*- Bce napamempul usmepsiiomcest 00Hogpemenno coznacto cmanoapma EN50160.

Pe3ynberaTsl u3mMepeHuit Ku’ Ku(n) K2U, KOU npencraBieHs! B Buje:

- 3HaueHus1 KoHTpoupyemoro [1KD, sBistomerocs rpaHuIeld, HUxe KOTopoi Haxoasarcst 95 % 3HaueHni
(0,95), n3MepeHHBIX 3a IEPHO]] H3MEPEHHUT;
- 3HaUeHus KoHTponupyemoro I1KD, sBistronierocst rpanuueii, Hike Kotopoi Haxosrest 100% (1,0)
3HAUEHUI, U3MEPEHHBIX 32 IEPUOJ U3MEPEHUM.

12.5 Cnennpukannu pe;kuMOB U3MepeHui
Dyukiuus «Boabt/ Amnep/ I'epuy (Voltage/ Current/ Frequency)

[TapameTtp Junana3on u3zMepeHuil Paspemenue IlorpemsocTs
1~120 Be.k.3. 0.001 Be.k.3.

Uc.k.3. (AC+DC) 120~400 Bc.x.3. 0.01 Be.k.3. +0.1% Unom
400~1000 Be.k.3. 0.1 Be.x.3.

Unuk. 1~1400 Bnuk. 0.01 Briuk. +0.5% Unom

U(CF)-nampsoxenune 1.0~>2.8 0.01 +5%

lAc.x.3.*

LomviA 0~150 A 0.01 A £0.1%0.1A
1~2000 A 0.01 A +0.1%+0.1A

65m\V/1000A (AC) 10~6000 A 0.01 A £0.1%+0.2A

A(CF)- ok 1-10 0.01 +5%

50Hz** 42.5~57.5 0.01Tu +0.01 I'g

60Hz** 51~69 0.01Tu +0.01 I'g

400Hz** 320~480 0.01Tnu +0.01 I'g

npumeu. . *- 6e3 yuema coOCmMeeHHOU NOCPEUHOCU MOK08020 NPeodpa3oeamels.

** - nomunanvras yacmoma cemu (Frequency nominal)

®yukuus «[posansl u nepenanpsukeHus» (Dips&Swells)

[TapameTtp Jwnana3on usmepeHuit Paszpewenue [TorpemHocTsb

UBc.k.3.1/2 0~200% Unom 0.01Bc.k.3. +0.2%

1Ac.x.3. 1/2 B 3aB. ot Tumna 1/mpeobpazosarens | 0.01A +1%

TToporosoe TTopor 3amaetrcs kak % (TPOIEHT) OTKIOHEHUS OTHOCHTEIHLHO HOMHUHAIBHOTO

3HaveHue™* HarpspkeHusl. THObl IeTeKTUPYEMbIX COOBITHIA: TPOBAJIBI M TEPEHAIPSHKEHNUS;
NpephIBaHUS; MEPEeXOHbIe Tporecchl; ObicTpbie m3meneHust (Dips& Swells,
Interruption, Voltage Rapid Change).

JlmurenpHOCTH Yac- MHH-CEK- MKC 0,5 nukia 1 nepuon

*-threshold: 3nauenue nanpsoicenus, ycmanaemueaemoe kak epanuya OAsi ONpedeieHUs HAYANA U KOHYA
AHOMATILHO20 COOLIMUA HANPAHCEHUS.

DOyukuus «'apMoOHHKH»

ITapameTtp Juanazon Paszpewenne | IlorpemHocts
Harmonic order (400T"w)* 1~12

Interharmonic order (400T'uw)* | Her

Harmonic order (50/ 60I'wr) 1~100

Interharmonic order (50/60I'ty) | 0~99

Harmonic voltage %f 0.0~100.0% | 0.01% +0.1%+nx0.1%




Harmonic voltage %r 0.0~100.0% | 0.01% +0.1%+nx0.4%
Harmonic current %f 0.0~100.0% | 0.01% +0.1%+nx0.1%
Harmonic current %r 0.0~100.0% | 0.01% +0.1%+nx0.4%
THD% 0.0~100.0% | 0.01% +2.5%
YacToTa 0~6000 I'ng 0.01T' 0.1 T
daza -180°~180° | 0.1° +nx(0.1°
+1% reading (harmonics >1% nominal
0~1000B | 0.01B value)
Absolute voltage ' +0.05% reading (harmonics <1%
nominal value)
+1% reading (harmonics >3% nominal
0~6000A | 0.0LA value) . .
Absolute current ' +0.05% reading (harmonics <3%
nominal value)

ocnognasa cocmasnaowaa (fundamental component): cocmasnatowas nanpsicenus/ moka, uacmoma KOmopou pagna
OCHOBHOU yacmome.

ocHosHan uacmoma (fundamental frequency): Yacmoma 6 cnekmpe, noiy4eHHOM nymem ;1£eo6pa306anuﬂ Dypve
ynKyuu 6pemen, OMHOCUMENLHO KOMOPOU PACCMAMPUBAIOMCSL 6C YACMONIbL CREKMPA. B cliyuae 603M0ICHO20
PUCKA HEONPeOeleHHOCIU NPU ONpedeleHUY OCHOBHOU YACMOMbL OUHHASA YACMOMA 00INHCHA Obimb OnpedeneHd ¢
VYEemoM YUCaa NoaCo8 U CKOPOCMU BDAUEHUS CUHXPOHHO20 2eHEepaAmopa (2eHepamopos), NUMarwezo cucmemy
NEKMPOCHADICEHUS.

2apmonuueckan cocmagnarowan (harmonic component): Jlo6as u3 cocmasiaWUx Ha 4acmome 2apMOHUKU.
3Hauenue capmonuyeckoll cocmagsaioujeil 00bIYHO BLIPANHCACMCS CPEOHEKBAOPAMUUHBIM 3HAYeHUeM. Bmecmo

MePMUHA «2APMOHUYECKAS. COCIAGNAIOWA) OONYCKACMCS NPUMEHERUE (2APMOHUKAY.
uacmoma zapmonuxu (harmonic frequency): Yacmoma, kpamuas ocHosHou uacmome
UHMeEP2apMOHUYeCcKas cocmagnaowan (interharmonic component): Cocmagnsiowas Ha yacmome UHMEP2APMOHUKU.

3nauenue uHmepZ(lp/VlOHu‘tecKOZZ COCde‘JlﬂiOWeZZ 00bIYHO eblpasicaemcsi cpeOHeKea )PAMUYHbIM 3HAYEHUEM.

Mecno

MEePMUHA «UHMEP2APMOHUYECKAs COCMABIAIOWAsy OONYCKAEMCA NPUMEHeHUe «UHMep2apMOHUKAY.
yacmoma unmepzapmonuku (interharmonic frequency): Yacmoma, komopas He A675emcs YenvimM Kpammuim

OCHOBHOIL Yacmome.

Dynkuusa «MOIHOCTH M IJHEPTUA»

[Tapametp Jnana3on uzmepeHui Pazpemenue [TorpemHocTh
P, S, Q1, 6000 MBT (makc.) 0.1 kBt +1%=+10 counts
PF 0~1 0.01 +0.01
cos® 0-1 0.01 +0.01
kWh, kVAh, kvarh 3aB. OT JMalla3oHa TOKa Kieled M HoMuHaibHOro | +1%=+10 counts
HaNPsHKCHUS
DOyukuus «Pauxep» (50/60 ')
[TapameTtp Jwnana3on usmepeHuit Pazpemenue [TorpemHocTsb
Pst (10 mun) B o
PIt (2 u) 0.00~20.00 0.01 +5%
Hecummerpust
TTapameTtp Jnana3on uzMepeHui Pazpemenue [TorpemHocTh
Hecummerpus U 0.0~20.0% 0.1% +0.1%
Hecummerpust 1* 0.0~20.0% 0.1% +1%
daza U -360°~ 0° 0.1° +0.1°
| ®aza | -360°~ 0° 0.1° +0.5°

* HecbanancuposarHtvle moKu A6NA0MCS 8adiCHeliulell NPUYUHOU HeCUMMEempUuHo20 Hanpsiicerus. [pu
MUHUMATLHOU acuMMempuy moka oocmueaemcs maxcumanvhviii KI1J/] anekmpoosucamens u Haubonee
ONUMENbHBLU CPOK €20 CLYIHCObL.
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Oyukuus «Iepexoanoe Hanpsikenne (myascanun)» (Voltage transients)

Juckpernzanus

MuH. IIUTEIbHOCTh 6 y 5 MKc

IlapameTp Juana3oH usmepeHui Paspemenue IlorpemHocTsb
Bruk. +6000 Bk 0.01B +15%
Be.x.s. 10~1000 Be.x.3 0.01B +2.5%

163,84 xI'y

Oyuxuus «Ilyckosoii Tok» (Inrush)

[TapameTtp Jnana3on usmepeHuit Paspewenue [lorpemsocTs
Tok c.k.3 (A) B 3aB. oT THIa KIeniei 0.01 +1%+5 e.m.p.
[epuon nurerpupoBanms/ 1~32 muH (BBIOOD) 10mc +20mc
duration time

12.6 lognep:kuBaeMble CXeMBbI CeTH YJIEKTPONUTAHUS

Tun Onucanue

1P+NEUTRAL 1® 2-x nmpoBojHas (C HEWTPAIBIO)

3P WYE 3® 4-x npoBoaHasi cuctema/ «3Be3na» (Y type)

3P DELTA 3® 3-x npoBoanas cucrema (Delta)

3PIT 3® 3-x mpoBojHas cuctema/ «3Be3na» — 6e3 neiirpamu (Y type)
1P Split Phase* Split phase

1P IT NO Single phase system with two phase voltages without neutral
NEUTRAL*

3P HIGH LEG* | 4-wire 3-phase delta system (Delta) with center tapped high leg
3P OPEN LEG* | Open-delta (Delta) 3-wire system with two transformer windings-
2-ELEMENT* 3-phase 3-wire system without current sensor on phase L2/B (2 Watt meter method)

25-ELEMENT*

3-phase 4-wire system withsizout voltage sensor on phase L2/B

Bcero MOAACPIKUBACTCS 10 Tamos OJICKTPUYCCKHUX CHUCTEM B 3aBUCUMOCTU OT THUIIA HUX HCHOJIHEHUSA (erlng

Combinations).

*I[pumeu.: npuMeHstoTcs npeumyiectsenHo B CLIA.

12.7 O61mue 1aHHBIE

HNurepdeiic Onucanue

USB Host Jus mepenoca coxpaHeHHBIX (aimoB ¢ USB-mmcka B [IK anms mocnemyromero
aHaim3a B 000JI0YKE MPOrpaMMHOT0 00ECIIEYCHHUs] BHEIITHETO KOMITBIOTEPA.

LAN JIJIs AMCTaHIIMOHHOTO YIIPABIICHHS aHAIM3aTOPOM U Mepeadu TaHHBIX U3MEpEHUM

IKpaH IBernoii XKKU TFT

Pasmep JIMaroHais 15 cm

Pa3pemenue 640x480 Touek

SpkocTtb Perynmupyemas (4 ypoBHs)

ITamaTe

2100 8106

2200 32T6

Kopnyc

Bnaro-, melae3eniuieHHbIN Kiacc IP53

Knacc IP onpenensier He ycI0BHS NPUMEHEHHS, @ YKa3bIBACT, YTO MPUOOP ¢ HOPMUPOBAHHBIM PEHTHHTOM
OTACHBIX HAPSHKCHUH MOKET HCIOJIB30BATHCS BO BIAXKHBIX CpEax.




IHoagepka cTaHIAPTOB (COOTBETCTBHE):

W3mepenue napaMeTpoB

IEC61000-4-30 A kimacc

TpebGoBaHus K MeTOHaM U
xapaktepuctukam CU

IEC61000-4-30 A xacc

Amnanusz I[1IKD

EN50160 (pexum Monitoring/ MoHUTOpHHT)

®muxkep /Flicker

IEC61000-4-15

T'apmonuku/ Harmonic

IEC61000-4-7

Meton n3MepeHnii MOUTHOCTH

IEEE1459

YcaoBus IKCILIyaTalluu U XpAHCHUA:

PabGouast Temneparypa 0°C~45°C

XpaneHue -10°C~45°C

Orth. Bnaxxocts (RH%) 90%

be3onacHocTh

COOTBETCTBHE: IEC61010-1. Kmacc 3ammrser: 600 B CAT IV / 1000 B CAT 111
Kiace mo crenenu 3arpsisnennst | Kmacc 2

Maxkc. Hanpshxerne UBX 600 B CAT IV 1000 B CAT Il

Makc. U Ha TOKOBOM BXOoz€e 10B

MexanuyeckHue napamerpsbl

Pasmep 270 x 190x66 Mmm

Macca 2 KT

[utanue AKD3-2200 AK9-2100

Bx. HampshKeHUe ajanrepa ~100-240 B (mepem.) 50/60 I' ~100-240 B (mepem.) 50/60 I'ux
UBbIx ajanrepa 12 B/ 2A (mocr.) 9 B/ 2A (mocr.)

Barapest (Lithium) 7,4B / 5,2A*u 7.4V [ 4,4 A*q

Bpewmst paboTsl

>8 4 (ypoBeHb IPKOCTH IKP.=3)

>7 4 (ypoBEHb SAPKOCTH IKpP.=3)

Bpewms 3apsna

6 u

6u

CrapT-CTOIHbIE TapaMeTPHI
ANIEKTPOITUTAHUS

YpoBEHb OTKIIOYEHHMS] HampshKeHUs! Npu 3apsae 8.4B, HanpspkeHue
OTKJIFOUEHUS TIPU TTUTaHUK OT OaTapeu (paspsn) 6B.

12.8 OnumoHasibHbie T/peodpasoBaTten (I0IL. aKceccyapbl)

Mopaens Mpenen m3m.(FS) | Knpeooposanusi | IlorpemHocThb Junam. Mmm
ST08-5A AC:5A 10MB/A 0.2% 08
CTC0080 AC:50A 10 MB/A 0.2% 08
CTC0130 AC:100A 1 MB/A 0.2% 013
CTC1535 AC:1000A 1 MB/A 1.0% 052
ETCR035AD | AC/DC: 1000A 1 MB/A 3.0% 30x35
SY-1500A AC:1500A 100 MmB/1000A 0.5%+ (1% oum6. mo3urmu) | @ 110
PY-3000A AC:3000A 65 MB/1000A 1.0%+ (2% omu6. mo3u.) 0 160
SY-6000A AC:6000A 65MB/1000A 1.0%+ (2% omu6. mo3u.) 0 250
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