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Copneprxanue naHHoro PykoBoacTBa mo 3KCIUTyaTalUd HE MOXET ObITh BOCIPOU3BEIICHO B
Kakoi-mubo ¢opmMe B IOO0OM ciaydae (KONMMpOBaHWE, BOCIpPOW3BEACHUE W Jp.) 0e3
MPEIIECTBYIONIETO Pa3peIeHUs] KOMITAHUH U3TOTOBUTEIS MU O(GUIUATEHOTO TUIIEpa.

Baumanme:
1. Bce w3nmenmus 3amaTeHTOBaHBI, WX TOPIOBBIE MapKH W 3HAKH 3apETUCTPHPOBAHEL.
UzrotoButens ocraBiseT 3a Cco00i mpaBo 0€3 JONOJHUTEIBHOTO YBEIOMIICHHS
W3MEHUTh  cocTaB  mpubopa,  cHeruuKamMd ©W  KOHCTPYKIHUIO  (BHECTH
HETPUHIUIHAIBHBIE H3MEHEHHUS, HE BIHSIONINC HA €0 TEXHUYECKHE XapPAKTEPUCTHKH).
[Ipr HEOONBIIOM KONHYECTBE TAKHUX HM3MEHEHHH, KOPPEKIHUSA OSKCIUTyaTallMOHHBIX,

! OTOKYMCHTOB HE ITPOBOJIUTCA.

2. B coorBerctBun ¢ 'K P® (a.lV , crares 1227, n. 2): «llepexoa mpasa
COOCTBEHHOCTH HAa Belllb He BJIeYeT TMepPexo] WJIH NPeIoCcTABJIEHHE
HHTEJUIEKTYAJILHBIX TPAaB HAa Pe3yJabTaT HHTENJIEKTYAJbHOH esITeTbHOCTH,
COOTBETCTBEHHO MPUOOpPETEHHWE [aHHOIO CPEACTBA H3MEPEHHUsi HEe O3Ha4YaeT
npuoOpeTeHne TMpaB Ha ero KOHCTPYKIHMIO, OTHACIbHbIE YacTH, MPOrPaMMHOE
obecrieyeHre, PYKOBOJACTBO IO OJKCIUTyaTauud W T.A. llomHoe WM 4YacTHYHOe
KOIMPOBaHKUEe, OMyOJIMKOBAaHWE W THUPAXHPOBAHHE PYKOBOJCTBA IO JKCILIyaTaIllUH
3amperieHo

Ilpumeuanue: nanHOe PyKOBOACTBO MOKYMEHT MOJXKET COAEPXKAaTh TEXHUYECKHE HETOYHOCTH WIIHN
TUnorpad)ckie OmmOKH. DTOT JOKYMEHT TOJBKO PYKOBOJCTBA IO pabore ¢ NpHOOpOM U HE
rapaHTupyercs i Kakux JU00 APYTUX U3MEPUTEIbHBIX MPUI0KESHUH.



1 HA3BHAYEHHUE U OBIIUE CBEJAEHUS

Amnanmm3aTtop kadectBa anektporaeprun AKI-2200 (manee mpubop, aHATH3ATOP) IPEACTaBIAECT COOOH
MHOTO()YHKIIMOHATBHBIH HH(POBOI MOPTATUBHBIA 3IEKTPOM3MEPUTEIBHBIN MPHOOP, KOHCTPYKTUBHO
UCTIOJTHEHHBIH B INIACTMAacCOBOM KOpITyCE.

AKD-2000 »3TO0  u3MepHTENBbHBI TPHOOp €  ammapaTHO-TIPOTPAMMHOM  peaim3armen
CTaHAapPTU30BAHHOI'O IOJXOJa K 3JIEKTPUYECKHM CpPEACTBAM H3MEpPEHHs] IO aHaJIu3y IoKa3areiei
kauectBa 3nektposnepruu (IIKD) cereBoro Hanpsbxenus obuiero HazHadeHus 50/ 60 o,

AKD-2200 poimosnusiet uzmepenus u ananu3 [IKD (EN50160) mo kmaccy xapakTepuCTHK mpoliecca
n3MepeHuii kiaacce A.

B mpubopax npumeneH nsetHo# rpadudeckuit KK-mucruert TFT u ynoOHas KHOIIOYHasI KiIaBHATypa
B COYETaHMHM C HYETKO CTPYKTypHPOBAaHHBIM HHTepdelicoM omepatopa. AmmapaTHas IuaThopma
aHaNN3aTOPOB BBHIMOJHEHA Ha aBoWHOM mporeccope (DSP + ARM)* ¢ BcTpoeHHOH OIepaIrimoHHOM
cucremoir (uClinux), uyto oOecmeymBaeT OH-TAWH pacueT OONBIIOTO KOJMYECTBA DICKTPUICCKUX
IapaMeTpoB M BO3MOYKHOCTH OBICTPON 00pabOTKM Bcex AaHHBIX. [IpuOOpHI mpeanararoT MIMPOKWI
NIepeUeHb NMPOM3BOANTENBHBIX (DYHKIUH M3MEPEHHS U IIPOBEPKU CHCTEM T€HEPALMH U pacTpeeIeHUs
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.

OcHOBHBIE BO3MOKHOCTH M GYHKIIMN U3MepPeHUIi:

OTtobpaxkeHrne GOPMbBI CUTHATIOB B pealbHOM BpeMeHH (4 HampspkeHus/4 Toka)

Cp.kB. u3MepeHus Ha % 1ukiaa 4actoTbl*: Urms(1/2), lrms(1/2)

Pazpsinaocts ALIL: 16- pa3psnos

Ckopoctb BeIOopku: 163,84 KBr16/c

U3mepenue nmocTosinHOM coctasiswoineit (DC component)

Tapmonuku (f=50 I'ry): mo 100-# KOMIIOHEHTBI

Tapmonuku (f=400 I'u): 1o 12-# rapMOHUKH

Peructpanus nepexoanoro Hanpsokenus (Transient)

®opmbl 0TOOpaXKeHHs: BEKTOpHas auarpamma (pasHocTb ¢as), TpeHI, rpaduyeckuii

BuI (KpUBBIC) U Tabauia cobsiTuil (EVENts)

MorusocTh (akTiBHas/ peakTuBHast/ monHas) u dueprus (P, S, Q), cMeméHHbIA KO3(.
mortroctr (DPF) u peanbubriii k03¢. momroct KM/PT (true power factor)

Heb6anauc Hanpsbkenuii B 3-x ¢asuoii cetu (accumerpust U/I)

Awnanus ¢pnukepa/ Flicker

Perucrtpauus 6pockoB ToKa (MHTEpBal MHTErpupoBaHus 1m...32m)

JeTekTupoBaHWe W peructpanus (HAmpsHKEHHE): TPOBalbl W [CPCHANPSIKECHHUS;

TpephIBaHUS; MMepexXoHbIe mpoiecchl; GricTpeie m3meHenus (Dips& Swells, Interruption,

Voltage Rapid Change).

Ananus [1K3 cornacao EN50160 win mosib30BaTeNbCKUE TOMYCKU OTKJIOHCHHUS.
Peructpanus ¢popmsl curHana
Berpoennas mamsate 32, HHTYUTHBHOE yITpaBieHHE

MMonnepxka paguonnrepdeiica WIFI

LAN mns 1Y u oH-71alH ynpaBleHHs, SKCIIOpPTa JaHHBIX Ha BHemHHH [1K

Pa3Ho00Opasue onmuoHaIBHBIX T/ peoOpa3oBaTeneil 1 Kieniei
*- cp.K6. 3nauenue obuosseMoe 01 Kavcoo2o nonvnepuoda (r.m.s. voltage refreshed each half-cycle): c.x.3.

3HA4YeHue Hanp;z:»ceHu;z/moxa, usmepenHoe Ha unmepeaie e6pemerHu, paeHom OOHOMy nepuoc)y OCHOBHOIL YACMONbL,
HAYUHAA C nepecedeHusl Hyas HanpssiceHuem OCHOBHOIL yacmomeal, 06HO6I5IEMOE OISl KAIHCO020 nozzynepuoda.

ASANENE NN NN NN

\

ANENENEN

AN N N NN




2 CBEJEHUS O BHECEHHUMU B TOCPEECTP U NTPOLINBKE
2.1 Wudopmanus o6 yreep:xaenuu Tuna CH:

AmHanuzatopsl KadecTBa dnekTposneprun AKI-2200:

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

2.2 TIpoBepka BepcHH MPOrPaMMHOIO0 odecneyeHusi (MPOIIMBKH) Mpudopa

1. BknwounTb Npubop

HaxkaTb KHonKy [MEHIO]

HaxaTtb KHonKy nog Hagnuceto PAGE DOWN Ha auncnnee

CTpenkamu BbibpaTh «Mosib3oBaTeNb»

HaxkaTb KHonKy [BBOA)]

Bepcua npolmnBKM OTOOpaXKaeTca B BEPXHEM CTPOYKE CMMCKA Noc/ie cnosa
«Bepcua»

ok wnN



3 COCTAB IIPUBOPA
3.1 CranaapTHO NOCTaBJIAsIeMbIi KOMILIEKT:
»  Anammszarop AKD-2000 (B 3aBMCcMMOCTH OT 3akasa) -  lmir
Onucanue (Ha3BaHHUE)
3aXHUMBl «KPOKOAMID» -5 1T (MaKc. KoMIutekT u3 5-u U3MEpUTENbHBIX TIPOBOJIOB -2M
packpeitue 4 cm), peituar 10A / 1000 B. ( xp./gepH./ 3e71./ CHH/KENTHIIA)

CereBol amanTep MATAHUSA Kabens noaximtoueHns aganTepa MATaHAA K CeTH -1 1IT.
(crabwmsupoBaHHblid) -1 T

= O~

10 ynpasienus (PC software), TpancrnopTHas cyMKa-keiic (TkaneBas) - 1 wt
npaiiBepa

PykoBoncTBO 1o skcrutyatanuu 1 mr (Ha Pemeniok 111 IEpeHOCKHU U yIepKaHUs B pyKe.
CD —nmucke)

. =8

-

-

KoJinuecTBo akceccyapos:
Haumenosanue KomnnuectBo, mr.

Kabens nmuranus 1
AJantep MuTaHUS 1
M3MepuTenbHbIe IPOBOAA 5
3aXHIMBI «KPOKOIMIDY 5
1
1
1

MO ympasnenus (CD-auck)
TpaHcnopTHAas TKaHEBasi CyMKa-Keic
PyKOBOJCTBO MO 3KCILTyaTaLlUU

JlomoHuTENBEHBIE aKceccyapsl (OIIIUH):

Toxosble kitenm AC
e ST08-5A (5A)-1 T
e CTCO0080 (50A)- lmir.
e CTCO0130 (100A)- lurr.

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

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

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



3.2 TokoBble MeTJIN:
SY-1500A PY-3000A PY-5000A SY-6000A

ToxoBble Kienmm:
ST08-5A CTC0080 CTC0130 CTC1535 ETCRO35AD

I

IpuHuMN 1elicTBUSA M KOHCTPYKLMS

[Mpuanmn neiictBust aHamuzaTopoB [1IKD ocHOBaH Ha W3MepeHHMH M NPeoOpa3OBaHUU aHAJIOTOBBIX
BXOJHBIX CHTHAJIOB HANPSDKCHUS M CHITBI DIICKTPUYECKOr0 TOKa B LIH(PPOBYIO HOPMY M UX NPOrPaMMHON
00paboTKe BCTPOEHHBIM MUKPOIIPOLIECCOPOM.

B cootserctBun ¢ 'OCT IEC 61000-4-30-2017 ananuzatopsr AK9-2200 — u3mepenus no kinaccy A.

Ha BepxHell mnaHenu aHaIM3aTOPOB PACIOJIOKEHBI Pa3zbeMbl ISl TOAKIIOUEHHS H3MEPHUTENbHBIX
MIPOBO/IOB, TOKOBBIX ITpeo0pa3zoBarelneil 1 ajganrepa MUTaHHs.

Ha JmueBodl maHeNM aHAIW3aTOPOB  PACIHOJIOKEHBI  KUAKOKPHCTAUIMYCCKHH — IHUCIUICH |
(YHKIMOHAIBHbIE KIIABHILIH.

Ha mpaBoit 00KOBO#1 maHeNmN aHAIM3aTOPOB PACTONOXKEHBI pa3beMbl uHTepdeiico LAN u USB, a
TaKxe pazbeM npueManka GPS (onuuoHanbHO).

Ha 3aaHeit naHesnu pacroso)KeHa MmoJCTaBKa-yrop JUis YCTAHOBKH aHAIU3aTopa Ha TOPHU30HTAIBHYIO
MOBEPXHOCTH MOJ] YIJIOM JIJIsl y100CTBa CUMTHIBAHHS MOKA3aHHM.

OrmIoMOupoBaHUE KOPITYCOB aHATM3ATOPOB HE MPEyCMOTPEHO.




4 TEXHHUHYECKHUE XAPAKTEPUCTUKH
Criermndukanuy IpeacTaBIeHB HIDKE B Ta0mmmax NeNe 1 — 2.
Taéauua 1 — Metponorudeckue xapaktepuctuku® ananmzaropos AKDI-2200

HanmeHOoBaHUE XapaKTEPUCTHKH 3HaueHue
Pexym "Boabst/ AMnep/ I'epu
Jlmana3zoH n3MepeHui mepeMeHHoro HanpsbkeHus, B (cp.kB. 3HaueHme) ot | 1o 1000

Jnana3oH u3MepeHui NOCTOSIHHOTO HanpskeHus1, B

ot +1 1m0 +10002

IIpenensr nomyckaeMoi abCOMOTHOHN ITOTPEITHOCTH W3MEPEHHUS IIOCTOSTHHOTO H

MepEeMEHHOr0 HanpskeHus, B +0,001-U,
PaspernieHre mpu W3MEpEeHHH MOCTOSIHHOTO M TIEPEMEHHOTO HanpshkeHus, B,

- IpY HOMUHaJIbHOM Harpspkenun Uy, ot 1 10 120 B 0,001

- IpY HOMUHaJIbHOM Harpsbkenun Uy ot 121 1o 400 B 0,01

- Ipu HoMuHaIbHOM Harpsbkenun Uy ot 400 1o 1000 B 0,1

IIpumevanus:

D MeTpOJ’IOFH‘IeCKI/Ie XapaKTCPUCTHUKHU B PCIKUMaAX U3MCPCHHUA ICPCMCHHBIX HAIIPAKCHHNSA, CUJIbI TOKA U

MOILIHOCTH HOPMHUPYIOTCA B [uana3one 4actoT ot 40 go 70 I';
A TlocTosHHAS COCTABIAIONIAs HANPSKEHUS H3MEPAETCS 110 MOAYJIIO;

% U, — HOMHHAJIbHOE 3HAYCHNUE HAMPSKEHHs, yCTAHABIMBAETCS B HACTPOHKax mpubopa, B.




IIpogoaxenue Tadanub 3

HanmeHOBaHHE XapaKTEPUCTHKH 3HayeHue
Jlnana3oHbl H3MEpeHHs CHIIBI IEPEMEHHOT0 TOKa, A (CpeIHEeKBaIpAaTHIHOE
3HAYCHUE)
- mpu ko3 dunnerTe npeodpazosanms 10 MB/A ot 0 mo 150
- ipu ko3 drmmerTe npeodpasoBanust 1 MB/A ot 1 mo 2000
- npu ko3ddunpente npeodpazosanus 65 MB/1000 A ot 10 1o 6000
PaspeleHue NIpu U3MEPEHUH CHITBI IEPEMEHHOTO Toka, A (kA, MA)Y
- npu koaddunrente npeodpazosanus 10 MB/A 0,001
- npu koaddunpente npeodpazosanus 1 MB/A 0,001
- npu ko3 dunpenTe npeodpazosanus 65 MB/1000 A 0,001

IIpenensr nomyckaeMoi abCOMOTHOHN ITOTPEITHOCTH W3MEPEHUS CHIIBI
TIepeMEHHOTO ToKaY), A

- mpu ko3 unneHTe npeodpazosanms 10 MB/A

- mpu ko3 dunreHTe npeodpazoBanust 1 MB/A

- npu koadduirenTe npeodbpasosanus 65 MB/1000 A

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

Jrana3oHbl U3MEpPEHUs YaCTOThI IEPEMEHHOT0 TOKa, ['11
- IPY HOMUHAJIBHOM 3Ha4eHuH 4acToTsl 50 I'1g

ot 42,5 no 57,5

- IPY HOMUHAJILHOM 3Ha4eHUH 4acToThl 60 I'1g ot 51 no 69

- IpY HOMUHAJIBHOM 3HadeHuH 9acToTel 400 I'n ot 320 no 480

PasperieHue npu U3MEpEeHUH YaCTOThI IEPEMEHHOT0 ToKa, ['11 0,01

[Ipenensr nomyckaeMoi abCOMOTHOM MOTPENTHOCTH H3MEPEHHS YaCTOTHI

MIEPEMEHHOTO TOKa, 'l +0,01
Pexxnm "IlpoBasbl M mepeHANpPsIKeHUs

JluanasoH u3MepeHui IPOBaJIOB HANpsKEHUs, % ot 0 7o 100

JluanasoH u3MepeHuii BHIOPOCOB HanpshkeHus, %o

ot 100 mo 200

Pazpemienye npu n3MepeHnH MPOBAJIOB M BBIOPOCOB HAIpsKEeHUs, B
(cpenHekBaapaTHUHOE 3HAYEHHE, OOHOBISIEMOE JUI KKJIO0TO MOJIYIEepHOo/Ia)

0,01

[penensl nomyckaeMoi aGCOIFOTHOM MOTPEIIHOCTH H3MEPEHUSI IPOBAJIOB H
BBIOPOCOB HarpsikeHust, %o

£0,002 Uy

Paspenienue pu U3MEpEHUU NIUTEIbHOCTH IPOBAJIOB U IEPEHANIPSHKEHUH, C 0,5-T%

[Ipenens! gomycKaeMoii aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUH NITUTETLHOCTH

IIPOBAJIOB U NIEPEHAIIPSLKEHUM, C +1-T
Pexum "T'apmonuku"

Jlnanaszon usmepenuii (Homep rapMoHuKH NeNe) ot 1 1o 100

Juana3oH namepennii koadduireHTa rapMOHHYECKUX COCTABIISIFOLIMX

HanpspkeHus, %o ot 0 1o 100

IIpumeuanus:
4)
% Be3 yuera coGCTBEHHOM NOrPENIHOCTH TOKOBOTO IPeobpasoBaTers;
6 OT HOMMHANLHOTO 3HaUeHMs HANpsKeHU Uy,
) Uysy — M3MEPEHHOE 3HAUCHNE HANPSKEHNS, B;
)

T — mepuo OCHOBHOHM 4acTOTEHI, C.

-
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IIpogoaxenue Tadauubl 3

HanmeHOBaHHE XapaKTEPHCTHKH 3HayeHue
Paspemenne mpu m3mMepeHnn Ko3puIneHTa rapMOHIIECKIX
COCTaBITIONINX HANPSDKEHUS, %o 0,01

IIpenemnsr nomyckaeMoii abCOMOTHON TTOTPEITHOCTH U3MEPEHUS
K03(HUIMeHTa FApMOHUIECKHX COCTaBIITIOINX HAMPSDKEHHA, %o

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

Juana3on n3mepennii ko3 hunrenTa rapMOHIYECKUX COCTABIISIOLINX

TOoKa, % ot 0 10 100
Pasperiienue npu usmMepenun Ko3hGHUIHEHTa TAPMOHUIECKUX
COCTaBJISIOIIMX TOKA, % 0,01

[penensl nonyckaeMoi abCOIOTHOM NOTPETHOCTH U3MEPEHHUS
k03¢ pHULKeHTa rapMOHUYECKUX COCTaBJISIOIINX TOKa, Yo

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

Z[I/Ial'la?)OH I/I3MepeHI/II71 KOS(l)q)I/IHI/IeHTa HCKaXXCHUA CUHYCOUJAJIbHOCTHU

HaNpsHKEHUs WIH ToKa, %0 ot 0 1o 100
Paspemrenne mpu n3mMepeHnn K03 PUIreHTa HCKaXKEHUSI

CHHYCOUIATbHOCTH HANPsHKSHUS WITH ToKa, %0 0,01
IIpenensr nomyckaeMoii abCOMOTHOHN TOTPEITHOCTH U3MEPEHHUS

K03 PHIIMeHTa NCKAKEHISI CHHYCOUIATFHOCTH HAIPSDKCHHUS MU TOKa, %0 +2.5

Jnana3on n3mepeHnii yria pa3oBoro caBura Mexay rapMOHHIECKUMHA
COCTaBJIIOLINMHU HANPsDKEHHUS WM TOKa, °

ot -180 o +180

Pasperienue npu u3mepenun yria Ga3zoBoro CABUIra MEXIy

TrapMOHHYECKUMH COCTaBJIIIOIIMMHY HaNpsKEHUS WIIM TOKa, © 0,1

IIpenens! nomyckaemMoit aOCOTIOTHON MOTPENTHOCTH U3MEPEHHS yria

(ha3oBoro ciBUra Mexay rapMOHHYECKUMH COCTABIISIFOLIMMH HAIPSDKEHUS

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

MakcuManpHbIH JUana3oH U3MEpEeHUil MOIIIHOCTH, MBT? ot 0 1o 6000

Paspenienue mpu n3MepeHNH MOITHOCTH, BT 100

Ipenesbl qonyckaeMoii abCOMOTHOM MOrPENIHOCTH U3MEPEHHST MOIIIHOCTH,
Bt

H(0,01 Pzt 9+10 e.m.p.*?)

MaxkcumanbHBIN TUara3oH HHANKanuy 3Heprun, KBt-a (MBt-u, B4,

TBT-u)*®) ot 0 10 99999
Jnana3zoH n3MepeHuit KodpPHUIHEeHTa MOITHOCTH or 0 o 1
Pasperienue npu u3mMepeHun K03 GHUIMEHTa MOUIHOCTH 0,01
IIpenens! nomyckaeMol OTHOCUTENIBHOM OIPEUTHOCTH U3MEPEHUS

ko3 dunmenta MmonHoCcTH, % +0,1

IIpumeuanus:

9 n — HOMep rapMOHMKHY;

10) 3aBHCHT OT THITA HCTIOTB3YEMOTO TOKOBOTO IPE0OPa30BaTENs;
1 P, — H3MEPEHHOE 3HAYEHHE MOLIHOCTH, BT;

12) ¢ M.p. — eMHMIA MITIIIETO paspsza, BT;

13) EHI/IHI/IIIa U3MEPCHUA 3aBUCUT OT YCTAHOBJICHHOI'O HOMUHAJIBHOT'O HAIIPSKCHUS, BLI6paHHOF0
TOKOBOI'O npeo6pa3OBaTeJ1;{ 1 YCTAHOBJICHHBIX KOZ)(b(l)I/IL[I/IeHTOB Hp€06pa30BaHI/IH HAIpsOKCHUSA UM TOKA.
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IIpogoaxenue Tadauubl 3

HanMeHoBaHNE XapaKTEPUCTHKA 3HaueHne
Pexmm "®aukep"
Jnana3zon m3MepeHunit 1036l Gumkepa ot 0 10 20
Paspemenne nmpu m3MepeHnH 1036l (irkepa 0,01
IIpenensl nonyckaeMoil OTHOCUTEIBHON NOTPELIHOCTH U3MEPEHUS 1O3BI
¢mukepa, % 5
Pexnm "Hecummerpus"

Jnana3on n3mepennii ko3 hunreHTa HeCUMMETPUN HANPsDKEHHUH, % ot 0 mo 20
Paspemenne npu m3mepeHnn ko3¢ dunnenTa HecuMMETpUH HanpshkeHnH, % 0,1
IIpenemnsr nomryckaeMoi abCOMOTHON ITOTPEITHOCTH U3MepeHus Kodddurmenrta
HECHUMMETpPUH HanpsKeHUH, % 0,1
Jlnanaszon n3mepenuii koaunreHTa HECUMMETPHUU TOKOB, % ot 0 10 20
Pasperienue npu n3mMepeHnn ko3 GUMeHTa HECUMMETPUH TOKOB, % 0,1
[Mpenensl gomyckaeMoil aOCOIOTHOM OTPELIHOCTH n3MepeHus koddduirenTa
HECHMMETPUH TOKOB, %o +1
Juana3oH n3MepeHuni yria Gpa3oBoro cBUra Mexay HanpspKeHUSMH OCHOBHOM
9acTOTHI, ° ot -360 10 0
Pazpemnienne npu n3mMepeHnu yria (pasoBoro CABUIa MEXKIy HaNPSDKCHUAMH
OCHOBHOM 4acTOTEHI, ° 0,1
[Ipenens! nonmyckaeMoi abCONIOTHOI MOTPENTHOCTH H3MEPEHHS yIiia (ha30BoOro
CIABUI'a MEXY HANPSHKEHUSIMU OCHOBHOM 4acTOTHI, ° +0,1
Jnana3on n3mepeHnii yria ¢pa3oBoro CaBUra Mekay HalpsDKCHUSIMH OCHOBHOM
YacTOTHI, © ot -360 110 0
Paspemenne npu u3mMepeHuu yria Gpa3oBoro CABUra MEXay HAPSIKCHUIMHU
OCHOBHOM 4acTOThI, ° 0,1
[Ipenens! gomyckaeMoii aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUS yriia (ha30BOTO
CJIBUTA MEXTy TOKAMH OCHOBHOM YaCTOTHI, ° +0,5

Tabanna 4 — TexHUYecKkrne XapaKTEepUCTHKH TOKOBBIX NpeoOpazoBaresei (M3M. JaTIMKOB)
Mo puKaIHs TOKOBOTO Jnarnazonsl Koodpmuumenr [penenst E[OHYCKaeMOI/I
peobpasoparens HU3MEPEHUS CUIIbI npeobpasosarms, MB/A a0COIIOTHOM HOIPeHIHOCTPI
[IEPEMEHHOT'0 TOKa, A H3MEpeHun, A
Kuaemn
STO08 ot 0 10 5 10 40,002 Lz
CTC0080 ot 0 go 50 10 +0,002 Ly
CTC0130 ot 0 mo 100 1 +0,002 Ly
CTC1535 ot 0 10 1000 1 +0,01 Lism
ETCRO35AD ot 0 10 1000 1 0,03 Lism
IIpumeuanue:
Y 15n — M3MEPEHHOE 3HAYEHHE CHITBI TOKA, A.
ToxoBbIe MeTJan
SY-1500A ot 1 10 1500 0,1 +0,015 Ty
PY-3000A ot 15 1o 3000 0,065 0,03 Lism
PY-5000A ot 20 10 5000 0,050 0,03 Lism
SY-6000A ot 20 10 6000 0,065 0,03 Lism




Tabauna 5 — O0mme TexHUYeCKUe JaHHbIe U NapaMeTPbl aHAIU3aTOPOB

HanmeHOBaHHE XapaKTEPHCTHKH 3HayeHune
TabapuTHBIE pa3meps! (IIMpHUHAXBBICOTAXTITyONHA), MM, HE Ooee
- AKD-2200 270x190%66
Macca, kr, He 6oitee
- AKD-2200 2,0
Hamnpsoxenue nutaromeii cetu, B
- AKD-2200 ot 100 o 240
Yacrora nuraronieit cetu, ['1g 50 umm 60
Tok motpebnenus, A
- AKD-2200 2,0
HomunansHoe 3nauenue Hanpspxenust mo 'OCT IEC 61010-2-033-2013, B
- Kareropus usmepenuii Il1 1000 B
- Kareropus usmepenuii 1V 600 B

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

ot +15 go +30

- OTHOCHTENBHAs BIAKHOCTD BO3/lyXa, %, He Goee 70
Paboune ycioBus MPUMEHEHHS:

- TeMIIEpaTypa OKPY KaroIero Bosayxa, °C ot 0 o +40
- OTHOCHTENBHAs BIAKHOCTD BO3/lyXa, %, He Goee 90
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5 MEPBI BE3OITACHOCTH
5.1 CuMBOJIbL, 3HAKH U 0003HAYEHHUS

Amnanu3aTopsl kadectBa anekTpodneprun AKI-2200 (mamee mpubop), pa3paboTaH B COOTBETCTBHU C
nmupexktuBoir MIK 61010-1. B mensax mmaHOM 6€30macHOCTH W BO M30€KaHWE TOBPEXKICHUS mpudbopa
DPEKOMEHyeTCs CIeA0BaTh NPEANUCAHHBIM OpOIeypaM ¥ BHUMATENbHO IPOYHTATh BCE NPHMEYaHHI,

Iepe KOTOPBIMU CTOUT CUMBOJT £,
Ilepen mHavyamom paGoOTHI U BO BPeMsI IPOBEICHUSI U3MEPEHUH ClieTyeT 0OpaTUTh BHUMAHUE Ha HIDKE

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 0c00OC BHHMAaHHE INPH TOAKIIOYCHUH WIH OTKIIOUEHHH THOKHX mpeoOpasoBaTeneit
TOKa (TEIUTH): BBIKIIOYUTH TECTHPYyEMOe YCTpoucTBO (DY) W/WMiIM HMCHOIh30BaTh MOAXOAIINE CPEACTBA
3aIIUThI (/3 IepYaTKy, OYKH, U30JIMPYIOIINE KOBPUKH U TIp.)

¢ He npukacaiiTech K TeCTUPYyEeMOH IIENH, €CIHM HE IPOBOIUTCS HUKAKOTO H3MEPEHHUSL.

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

e He wucnonb3yiiTe HM3MepUTENbHBIH NPUOOp, €ciaM HEUcHpaBeH (IIPU HATUYUM JedopMaluy,
TpPEIINH, CKOJIOB, yT€UKU BELIECTB, OTCYTCTBHUH COOOIICHNH Ha UCIUIEE U T.I1.)

o Hampspxenns sBistrotes 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
HCIIOJIb30BaHIE MOKET MOBPEAUTH NMPUOOP MM €r0 KOMIIOHEHTHI

A OmnacHo: Bricokoe HAIIPSOKCHUC: PUCK NOPAKCHUS DJICKTPUICCKUM TOKOM
-L-
L]

3azemiienue

5.2 BBOAHBII HHCTPYKTAK
JlaHHBIH TpHUOOP CIIPOEKTHUPOBAH M M3TOTOBJIEH JUIS MCIIOJIB30BAaHHA 110 YCIOBHAM 3arpsi3HEHUS KJIACC
U 711 IpUMEeHeHusd Ha BeIcoTax a0 2000 M Hasx ypoBHEM MOps.

v Tlpubop mnpeiHa3HAYeH JUIi HM3MEPEHHs HANPSKEHHsT M TOKA B DJHEPrOCHCTEMAX M
ANIEKTPOYCTAHOBKAX (COOPYKEHMSX) C 3alUTON OT meperpy3ku kateropusi 1V ~600B («daza-zemis»);
makcumaisHo 10 ~1000 B mexxny Bxogamu (kareropwusi 111).

v Cobmrofaiite HEOOXOUMBIE MEPHI IIPEAOCTOPOKHOCTH U GE30MACHBIE TIPUEMBI PAOOTHI C ENBIO:

o IlpemoTBpameHus MOpaXXESHUS ONEPATOPa ONMACHBIM JUIS JKH3HH DJIEKTPOTOKOM;

o HcximoueHns NOBPEXACHUS IPUOOPa HENMPABUIILHBIM OOpAILCHHEM WU JIeHCTBHAMH.

v Hcnonb3yiTe ToJIbK0 GUPMEHHBIE AKCECCYaphl U IIPUHAIEKHOCTH U3 KOMIUIEKTa PUOopa, uTo
rapaHTupyer oOecrieueHHe YCTaHOBIEHHBIX CTaHIApTOB M TpeOoBaHWil Oe3omacHocTn. OHM Bceraa
JOJDKHBI HaXOAWTHCA B HMCIPABHOM COCTOSHHH, IIpU HCO6XO}II/IMOCTI/I IPpOU3BOAUTCA HX 3aMCHa Ha
HJCHTHYHBIC MOJICTTH 1 00pa3IIb.

v/ He NpOU3BOAUTH M3MEPEHWMI HANDPSHKEHUS M TOKA B IEMSAX C IPEBBILEHHEM YKa3aHHBIX
IpeeNbHBIX 3HaUeHNH (JIMMUTOB) JUIs TPHOOpA.

v' Jlo TOpUCOEIVHEHUS W3MEPUTENBHBIX MPOBOJOB K HM3MEPAEMBIM IEMSAM M TECTHPYEMBIM
o0bekTaM, MOJKIIOYEHHUs 3aKMMOB «KPOKOJMI» M TOKOBBIX IpeoOpa3oBareniedl yOeanTech, dTO
MIPaBUIBHO BEIOPAHBI PEXXHUM H IIPEEIIBI H3MEPEHUI.

v/ He BBINOJHATH M3MEPEHUIH [pU HECOONOAEHUH (HECOOTBETCTBMHM) BHEIIHUX YCIOBHH
TpeOOBAHUSAM H HOPMAaM.

v HpOBepHTB OTCYTCTBHUEC NNOATCKAHUA DJICKTPOJIMTA HA DJIEMEHTAX IMMUTAHUA W NIPABUJIIBHOCTH (T.e.
MOJISIPHOCTH) UX YCTaHOBKH.



Oo0mue ykazaHus M0 IKCITyaTalluH
BaumatensHO HpO‘lHTaﬁTe HUIKCYKa3aHHYIO I/IH(l)OpMaHI/IIO 1 pCKOMCHAAUU:

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 BOJIM3H OT U3MEPACMBIX ITPOBOJOB.

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

Oo0pammenue ¢ npuGOPOM 10 3aBeplIIEHUN U3MepeHui

[To oxOHYaHHMM M3MEPEHUH BBIKIIIOUUTE NMPHUOOP IMyTEeM HaKaTHs B TCUCHHE HECKOJBKHX CEKYHJ Ha
kHoniky ON/OFF (BKJL./ BBIKJL). Ecnu He miaHHpyeTCsl MCTIOIBb30BATh MPUOOP UTHTEIbHBIN MEPUO
BpPEMEHH, TO ClieyeT coOM0aTh HHCTPYKIMHU TI0 XpaHEHHIO, OIICAaHHbIE B PD.

5.3 PexoMeHIAIMU MO IKCILUIYATANHH
Heo0xoauMo u3yunth cojepxaHme ONepalnii U ySICHUTh BBIOJTHCHHE BCEX OCHOBHBIX MaHHITYJISIHIN 110
MOJITOTOBKE M HACTPOWKE MPpHOOpa N3JI0KESHHBIC B TaHHOH ri1aBe PO.

IlepBHYHBINA 0CMOTP M HAYAIbHAs NPOBEPKA

[TpuGop OBIT MOABEPTHYT M3TOTOBUTEIEM MEXAHHYECKOMY M 3JIEKTPHYECKOMY KOHTPOIIO [0
oTrpy3ku motpeburemo. [Ipn 3TOM mNpeAnpuHATHE BCe BO3MOXKHBIE MEPBI U TPOBEPKU ITOJIHOTO
COOTBETCTBUsI MpuOopa TpeOoBaHMAM OE30IMacCHOCTH, a TaKXKe Mephl HPEeIOCTOPOXKHOCTH IS
obecrieueHts TOCTaBKU B TEXHUYECKHU UCTIPABHOM COCTOSIHUU.

ITpu nomy4ennu nprubopa peKOMEHIyeTcs, KaKk MOKHO OBICTpEe IPOU3BECTH €r0 OCMOTP C LIETbIO
0OHapy>KeHUsI BO3MOXKHBIX ITOBPEXKICHUN B X0/1€ TPAHCIIOPTHPOBKH (1ocTaBkH). Ecnu TakoBbIe
0oOHapy»aTcs, HEMEJUIEHHO CBSDKUTECH C M3rOTOBUTENEM (IuiiepoM). IIpoBepbTe Takke KOMILIEKTHOCTh
pudopa B COOTBETCTBHH C yIIAKOBOYHBIMH JoKyMeHTaMH U PO. Ilpu oOHapykeHNH pacxokaeHuH
CBSDKUTECH C TIPOABLIOM (IHIEPOM).
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6 HAYEHUE OPTAHOB YIIPABJIEHUSA
6.1 Onmucanue nepexHeil maHeJH

AKD-2200

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

@ : KnnaBuim ¢yHkumii u pexxumon @: T'Hes 0 ceTeBoOro ananrepa

(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 PyHKIMOHATbHBIX KIABHII

1. Bka. / Beika. nutanust. 2. BeIKiFoYeHHe: B MIOJ0KEHUH BKIIFOYEHHOT'O ITUTAHU,
Ha)KaTh Ha 3Ty KHOMKY ~10 cek, - muTaHue aHaau3atopa OyJeT BHIKIIOUYEHO.

PerynupoBka sipKkOCTH: Ha)KMMaTh Ha KJIaBUIY JUis HacTporku sipkoctu JKKU

Knasumm QyHKIMi: KOHKpeTHBIE (YHKIMH, 3aKPETUICHHbIE Ha SKPAaHHOM MEHIO.

KnaBumm HaBuramum: Juis IepeMenieHns Kypcopa 1 MacIiTabOMpOBaHUs CUTHAIA.
Knasuma «BBO/I»: Ha)kaTh KIIaBUIITY ITOATBEPKACHUS TEKYIEH HACTPOUKH.

Knasuma Ocnmmiorpad: ObICTPBII TOCTYI B (PYHKIUIO OTOOPaXKCHHUS
ocrutorpamMm (popMbl CUTHAJIOB)

I'maBHOE MEHIO (KJIaBHIIN PEKUMOB): OBICTPBIH JOCTYII K pEKUMaM U3MEPEHHH B
TJIaBHOM MEHIO HHTepdeiica.

Knauma Monwurop: aktusanus ¢pyakuun Mmonuropunra IIKD. He nognepxxuBaercst
Juist yacToThl cereBoro Hanpspxerust f=4001"'

Knasuma Hactpoiika: s BXxoga B uHTEpQEic HACTPOHKH mapaMeTpoB.

Knasuma [TaMsaTe: 1711 BX0a B HHTEpQeiic BHyTPEeHHEH MTaMATH U PabOTHI C
(harimamu.

Knasuma Coxp: B GyHKIN H3MEpPEHHsT Ha)KaTh Ty KIABHITY JJISI COXPAHEHHS
CKPHHIIIOTA W/WIN NAHHBIX U3MEPEHUsL.

WHauKaTop 3apsaakd:  KpacHBIA»»- et 3aps/ «3EJICHBINY - 3apsKa
3aBepllIeHa

Janee no mexcmy PD cumgon 6 npsamoy2onvhvix ckookax [ **** Josnawaem coomseememeyowyio
K1aguuy (Ha namenu npubopa uiu 6 MeH Ha SKpaHe- nPephuKCHyo).




6.3 Ilepex HAYaJIOM IKCIVIYATALUH

IIpu mocraBke mpmOOpa BCTPOSHHBIN Iepe3apsyKacMbIi aKKyMYJATOp MOXKET OBITh pa3psiKeH,
MIO3TOMY PEKOMEHAYETCS 3apsAIuTh €ro Mepel NCIosb30BaHueM. [1oNMHBIH IUKI 3apsaa akKyMyJsiTopa
IIPU TIEPBOM HCTIONH30BAaHUU 3aHUMAET ~6 4acoB.

Korpa nBet nHaMKaTopa 3apsIKu MEHSETCsl C KPACHOTO Ha 3eJIeHbIi, 3TO 03HAYaeT 4YTO aKKyMYJISITOp
MIOJTHOCTBIO 3apsDKeH. AHAIN3aTOp aBTOMATHYECKH OTKJIIOYAET IIeMH 3apsi/iku, KoTaa OaTapesi MOJHOCTHIO
3apspkeHa. Ilepen HavanoM JKCIUTyaTallid B pEeKUME 3apsaa HEoOXOJMMO IIPOBEPHUTH, YTO aaamnTep
HaMpsKEHUS ¥ 4acTOTa CEeTH MUTaHHs MECTHOH JIMHUU COBIAAAI0T C HOMUHANBHBIMU ITapaMeTpaMH.

UroOBI MPEeIOTBPATHTh CHIDKCHHE EMKOCTH (IIOTEPIO TIPH IIPOCTOE aHAIN3ATOPA), BEINOIHATH 3apSAAKY
AKKyMYJISITOpa 110 KpailHEeH Mepe J1Ba pas3a B FOJ.

6.4 HMHIUKATOPHI H HKOHKH B CTPOKE COCTOSIHUM

WNHaukaTop €MKOCTM aKKyMYJSTOpa: 3€JICHBbIH LBET O3HA4aeT IOJIHBIM
NNON CWOCE CERN chmmm | zapsim (100%), kpacHeId  LBeT O3HayaeT HEM3KMA %  3apsaa
(TpONOPIIMOHATIBHO 3aIMBKE KOHTYpa)

[ 4y | Nupaukatop 3apsaku (MAET Iporiece 3apsaaa 6artapen).
4 3apsika 3aBepiieHa (MKOHKA «Tao4uKay).

USB-muck monakiroueH K mpudopy (pacmo3HaH) .
=) n :
y OJIKJIIOYEHUE TI0 IIPOBOHOI CEeTH.

IMoaxrouenue mo GecmpoBoauoii cetn WiFi (WLan).

6.5 Onucanue BXOAHBIX FHE3X ¥ MOAKJIIOYEHU

O
O
’\J

L3
N
GND

CURRENT

INPUTS

10V MAX
4

Amnanmmzarop umeer 4 BNC-Bxozma juis mopkiodeHust T/ mpeoOpa3oBaresieil M 5 BXOAHBIX THE3 4MM
(Mama)/ «Oanan» i HampspkeHHs. st 3-X (a3HBIX CHCTEM HEOOXOIMMO BBITIOJIHUTH MOAKIIOYEHUE
npudopa, Kak MoKa3aHo Ha puc. Bbime. CHayana clielyeT yCTaHOBHTh TOKOBBIE JATUMKH (KJICIIH, METIIN)
Ha ¢asuble npoogauku L1/A, L2/B, L3/C u N.

3axicumol, umelom ykazamensb «CmpenKa», KOmopas yKaspléaem npasuibHyl0 ROAAPHOCHb CUZHANA
U nooknoueHus Ooamuuxa (HAIIPaBICHUE NMPOTEKaHUS TOKa/MOUIHOCTH). Jlajee ciexyeT BBINOIHHUTH
HOJKJIIOYECHUS TPOBOJOB HANpsDKeHMs - HaunHas ¢ TepmuHana GND u 3ateM B nocnenoBarenbHoCTH: N,
L1/A, L2/B u L3/C.

Jnist nosmyueHnst KOPPEKTHBIX (JJOCTOBEPHBIX) PE3yNIbTaTOB U3MEPEHUsI BCET/a IOJKIIOYaTe MPOBOJ HA
BX0z «3emiisi»/ Ground mpexycMOTpeHHbIN BhIOpaHHON KoHbuUrypauuei. s usmepenuit B oqnodasHoM
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ceru (single phase), ucnosp3yiite TokoBbI BxOAHOU TepmuHan L1/A (current input), tepmunan GND, N
Bxox Hanpspkerust L1/A (voltage inputs). Ilpu stom ¢pazosoe nanpsicenue L1/A aennemcs cKonv3amum
ONODHYBIM 3HAYEHUEM OIA 6CEX UIMEPEHU.

6.6 MWurepdeiic mosib30BaTeisi: 0030p U3MEPUTENBHBIX PYHKIUIH

< MEHIO

[Tpu Haxkarnu knasum MENU nepeuncnenHble Ha puc. HUKE U3MEPEHUs M YHKIIUU OTOOpasKaroTCs
B BHJIE KOHTEKCTHBIX MKOHOK Ha IVIABHOM DKpaHe:

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

sk b

Ocuumn Bonbt/Amnep MpoBanb 1 FapMoHuKM
Tepuy, nepeHanpsKeHus

MowHocTs n bnukep HecummeTpua Mmnynece!
3Heprus HanpsKeHi HanpAXeHUs

> U ™

MyckoBow Tok Pernctpatop Monb3oBaTens

Basicnoe npumeuanue:

- IIpu BBIOOpPE OCHOBHBIX PEKMMOB M3MepeHHil (Mnn Haxatus KiaBumu «CTapT») BpeMs aKTHBAIHsI
ero ¢yHkuuit 3anumaer ~8 cek. B o¢ymkumn «MOHUTOP» Beimada pe3yiapTaToB H3MEpEHHMA
[apaMeTpoB TPOM3BOAWUTCS UYEepe3 HHTEPBAJ BPEMEHHM HEOOXOAWMMBIN JUIA TepBHYHOTO cbopa H
00paboTku 0oTCueTOB, HO He paHee ~10MuH ¢ Havyana akruBauuu. [losBneHue nHpoOpMaNMU Ha SKpaHe
HpI/I60pa OOATBECPKAACTCA OAHOKPATHBIM 3BYKOBBIM CUTHAJIOM.

- Bo BpeMst CHHXpOHH3AIMH BHYTPEHHHUX MPOIIECCOB (COMIACOBaHMS pabOThI B3aHMOICHCTBYIOIIHNX
OJIOKOB aHAJIM3aTOpa) Ha SKPaHe B BEPXHEM 4aCTH 0TOOPaXKaeTCsk HHANKATOP 0OPATHOTrO 0TCYETa
(cexyHmomep).

- 1o oxoHYaHMN CHHXPOHM3AIMHU BBITIOJIHAETCS 3aITyCK M3MEpEHHH IprOopa B BHIOPAHHOM pexrMe

(mosiBNEHYE HA YKpaHe rpauKoB, TaOIML, M3MEPEHHBIX 3HAYCHHUH U JIp.) - JaHHBIH TaiiMep GUKCHPYeT

oOriee BpeMs pabOThHI B BRIOPaHHOH DYHKIIHU.

< MOHUTOP

OcHOBHOE Ha3HAUeHHE JAHHOI0 PeXMMa — co3JaHue 0T4eToB mo crangapram ['OCT-32144,
EN50160.

JlaHHbIe COOHPAITCSI B COOTBETCTBHH ¢ 3THMH cTraHgapramMu. OCHOBHBbIE IOKA3aTeJH
3aNMChHIBAIOTCSA ¢ YacToToii pa3 B 10 MuH.

Haxarp xnaBumy «MOHHMUTOP» s aktuBaumy (QyHKIMM MOHHTOPHHIA IIPOBAJOB B CHCTEME
anekrponuranus. [Ipu 3Tom obecnieunBaeTcsi KOHTPOJIb W M3MepeHHe mapamerpoB [IKD: HampspkeHue
(c.x.3./RMS), rapmonuky, ¢uukep, nposaibl/mepeHanpsokerus (nepexomnsie m3menenus/Dips&Swell),
npepbIBaHus HaNpshKeHHs1, HecummMeTpus (HebGanane U/l), wactora cetn u zip.

CoorTBeTcTByIOMIHE CTONONKOBRIE quarpammsl (bar graph) mpruBeneHsl Ha SKpaHe HIDKE:



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 (monroBp. duukep),Vrmsl/2, Armsl/2,Vneg ( HecumMeTpusi HanpsDKCHHI 0 06paTHOi
nocnenoBarensHocTH), Hz, Swells, Dips, Interruption, Rapid Voltage Change (RVC)*.

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

*-Bbicmpbie U3MEHeHUs. HANPSJICEHUS,, MAaKUe Jce cOObIMUsL KOACOAHUI HANPANCEHUS. (NPOBALbL, NePEHANDINCEHUSL),
HO C MEHbUUM OMKIOHEHUEM ON HOMUHAILHO20 6X00H020 Hanpscenuss Unom. [lis nposanos u nepeHanpsixceHuil
yCmanagnueaemcs,  (epanuya) HOGoe  3HAUeHUue  OMKIOHEHUs. Om — 6X00H020 — Hanpsxcenus —+£10%, a
07151 ObICMPLIX UBMEHEHUL HANPSNCeHUS. YCMAHABIUBAECS NOPo206oe 3HaueHue < 10%.

6.7 ®yHKHHOHAJIbHBIE KJIABHIIM IKPaHA
AHanm3aTop MMeeT pa3iIudyHble THMBI (PopMaThl) 3KpaHa JUIS OTOOPaKEHHUS Pe3yIbTaToB H3MEpPEHHH.
Haxare kmaBumy «TaGamma» g akTHBAallMd MOHMTOPHHIA MIHOBCHHBIX UHCJIEHHBIX 3HAUYCHHH
0a30BbIX MapameTpoB JY.

< 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

JkpaH B pexxume otodpaxkeHus « Tadauiay BbIIaeT MEPEUCHb BCEX BAXKHBIX MTHOBEHHBIX YHCIICHHBIX
3Ha4YeHUi napaMeTpoB B QyHKIUHU «BoabT/AMnep/Tepiy:
Ha skpaHne B 3arojioBke yKa3aH TCKYIIHHA PEKUAM U3MEpeHUs (JICBBIA BEPXHUH Yrol), KOHTEKCTHAs
nH(pOpPMAITHS O BCEX MapaMeTpax dEKTPOCETH OyJeT 0ToOpaXkaTbes Ha AucIuiee (B T.9. 4aCTOTa CETH).
@Ta@mua oToOpaXkaeT mapaMeTpsl W MX M3MEPECHHBIE 3HAYCHUS, KOTOPBIE 3aBHUCAT OT 3a/JaHHOTO
omepaTopoM peknma, Homepa dasbl (NeNe) 1 KoH(GHUTypaIiK SJIEKTPOCETH (THTIA UCTIOTHCHHS ).
DyHKIM MApaMEeTPOB HAXOAATCS B HIKHEH 4acTu dKpaHa, coorBeTcTBys [F1]~[F5].

Onwucanue QyHKIMIA KIABHII:
18



[F4]: otkpeiTs rpacdux TpeHa.
[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 71522 =

OkpaH B QyHKIMK 0TOOpakeHHs TeHIeHIuH napamerpa (TpeHna) nmoka3siBaeT H3MEPEHHbIE 3HAYCHN,
KOTOpBIE MEHSIOTCS C TEYEHHEM BpeMeHH. [opHu30oHTaimpHAas OCh O3HA4aeT BpeMs, JHarpaMMBbI
(opMupoBaHus TeHASHIMH (TpaduKKH TpeHIa) 0TOOpakaloTCcs HA 3KpaHe MOCTENEHHO — OT IIPaBOH ero
YacTH K JIEBOH.

Onwucanue QYHKIMNA KIABHII:

[F1]: Tlepexoms! o BceM mapameTpaM TaOMHIbl ([UKIHYSCKUE HAXKATHS)
[F4]: Bosspar Ha3an k otoOpaskeHnto TaOuIIbI.
[F5]: Tepexmrouenne IMyck/ Yaep:xanue (RUN/ HOLD).



7 OCHOBHBIE OIIEPALIUU PABOTHI C IPUBOPOM

7.1 Hcnoap3oBaHUE MOACTABKH H PeMelIKa

IIpn pa3memeHny npudopa Ha TOPU3OHTAIBHON IIOBEPXHOCTH OTKWIHAS IIOJCTABKA-YIIOP IO3BOJISAET
MOJIB30BATENI0 YCTAHOBUTH AHAIM3ATOP HOJA HYXKHBIM UL yOoOCTBAa CUUTHIBAHUS MOKa3aHUH YIIOM
(HaKJIOHOM SKpaHa). PeMeHb-mepkaTenb U3 cOCTaBa KOMIUICKTA IIOCTABKH MOJJIEPIKUBACT €r0 YCTAHOBKY
JUIsl HOLLIEHUS] NMpUOOpa WM HAZEKHOTO yJep)KaHMs aHalu3aropa B pyke (B JEBOHW HIM NMpPaBOH — IO
XKEJIaHUIO OIepaTopa), Kak MOKa3aHO Ha PUC. HHUXKE!

SA2200 POWER QUALITY ANALYZER

7.2 BrkjmouyeHue/ BHIKJIOYEHHE MUTAHUS

Juisi BKIIIOUEHHST THUTAHUSI MPUOOpa HaXaTh KIIABHIILY e [Ipu 3TOM BBLIAETCS OIUH 3BYKOBOM
CUTHAJI, a 3aTeM Ha JKpaHe OTOOpaXkaeTcsi MPUBETCTBEHHOE COOOILICHHE B BHUJE JIOTOTHIIA TOBAPHOTO
3Haka AKHII™ (~30cek), nanee uHauinupyetcs HazBanue mpubopa (AHAJIM3ATOP KAUECTBA
DJIEKTPOSHEPI'MN/ PQA) nocite yero mpudop NepexoauT Ha TIaBHYIO CTPAHUILy MEHIO.

Jns BeIKIIOUEHMs NpHOOpa HAXKaTh KIABHINY TNMTAHUS, Jajee aHajIu3aTop BBIJACT 3alpoc Ha
MOATBEPIKICHUE TI0JIb30BATENIeM BBIKIIOUCHHA (Buikarouume numanue? Ommena/ [a). ITluranue
aHaiIM3aTopa OyeT BHIKIIOUEHO TOJBKO IOCiIe NOATBEpkAeHN onepanuu («Jlay).

YcKopeHHOe BBIKIIOUEHHE (MPUHYIUTENbHOE): B akTUBHOM cocTosHu (IIut. Bxm.) mpubop Oyzmer
BBIKJTIOUEH ONEPaTOPOM IPU HAKATHU U YJICPIKaHWU KIIABUINK NuTaHus Ha ~10 cek.

7.3 PeryJmMpoBKa IpKOCTH KpaHa

Amnanuzatop obecrieuuBaeT 4 CTCMEHHU SIPKOCTU JUCILICS, YTO 00CSCIEUNBACTCS IUKIMYSCKUM HaKaTHEM
KJIABHIIN perytupoBku sipkocty [ ¥/ Huskas ApkocTh KpaHa IpeuIaraeTcs Jis SKOHOMHH 3apsiia
Oaraped TpUM NHUTAHUM OT BHYTPEHHEIO HCTOYHMKA. [l0 yMONYaHWIO TpW BKIFOYCHUH MUTAHUS

aHAJIM3aTOP UMEET CaMyl0 BHYTPEHHIOIO SIPKYIO MOJICBETKY (3aB. yCTaBKa).

7.4 OOHOBJIeHUE MPOTPAMMHOI0 00ecneveHust

IIpu oOHapyKeHHH KaKUX JHO0 mpobiieM B paboTe BHYTPEHHEH WM ammapaTHOW MHUKPOIPOTrPaMMEI BO
BpeMsl HCIOJB30BaHMA aHamm3atopa («0aroB»), HEOOXOIMMO CBS3aTHCA C MPEACTABUTENEM CIIYKOBI
TEXTIOUIEPKKU s TojTyueHust (aitna oOHosenus. Coxpanute (aiin HoBoi Bepcun FW B KOpHEBOM
katanore USB-nucka, manee mogkmounts flash-nakonurens B anamuszarop. Ilocie toro xak USB-muck
pacrosHaercss mpubOpPOM, BOMTHM B HACTPOMKH II0JB30BATENLCKOrO HMHTEpQENca B TJIABHOM MEHIO
(«IToab3oBaTenby), u ganee HaxaTh [F1]aus nocryna B uaTepdeiic 0GHOBIEHHS IPOIIMBKH.
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201802-17 03:36:56

English

4 Software »
OFF

D Time

LAM SETUP

SETUP

Wurepdeiic mpeaycMaTpuBaeT AepeBo (aiioB 0OHOBIEHHUS (THIIOB), KOTOPOE BKIIOYAET MPOTPAMMHOE
obecrieuenue (Software), mpommska (Firmware) u cucrema (System). Heobxoaumo BbiGpats daitn amst
3alycka OOHOBICHUS, [0 OKOHYAHUM AaHAIM3aTOP BHIJACT YBEAOMIICHHE O 3aBEPIUCHHU NPOLEAYPHIL.
Hanee u3Bneub USB-1ucK M BBIKIIOYMTH aHAJIM3aTOpP, & 3aTEM CHOBA BKJIIOUUTH MUTAHHE VISl MOJHOM
MHHIUATIN3A0IH OOHOBJICHHSI.

Hwxe B jeBoil yacti TaGuunbl npuBeaeHbl kKoabpl onmOok/Error Code (MoryT BCIUIBIBATH BO BpeMs
mporecca OOHOBIEHUS), KOTOPBIE COOTBETCTBYIOT PEKOMEHIALMSAM M PELICHHSM II0 UX YCTPaHCHHIO -
PacIoI0XKEeHbI CIIpaBa:

Koa ominoxu Onucanue

"ErrCode: 0000 XXXX" | Bosmoxunoe nospexaeane USB-Flash, 3samenute HakonuTess.

"ErrCode: 0001 XXXX" | Mogens SPl FLASH He moxnep:xuBaetcs, mpoBepsTe (aiin oOHOBICHHS

"ErrCode: 0003 OmmbOKa MPOBEPKH JaHHBIX MPOIITUBKH, TPOBEPbTE (Paiiil OOHOBICHHUS

"ErrCode: 0005 XXXX" | HemopmanbHOe cocTostHUE, 10 XXXX CBSDKUTECH C H3TOTOBHUTEIIEM.

Cepbe3Hoe TIpeBBIIICHHE BpeMeHH. HeT BbIXOJa WX pexnuMma, He

"ErrCode: 0010" ..
oTKMouaeTcst nutanre. OOHOBHUTE MPONIIMBKY €MIE pas.

"ErrCode: 0011 [TompoOytiTe BEIMOIHUTH OOHOBICHUE MPOIINBKH.

XXXX -o3HagaeT HWHIUKAIMIO IIOAPOOHOTO cOOOImIEeHHs 00 ommnOKe, HEOOXOIMMO CBSA3ATHCS C
POU3BOAUTENEM

7.5 ToakiwyeHue aHAIU3ATOPA

ITpoBepbTe, COOTBETCTBYIOT JIM YCTAHOBKM M HACTPOWKM aHAIM3aTOpa XapakTepUCTUKAM TECTHPYEeMO
cucteMsl (JY). DTo KacaeTcs mapaMeTpoB: KOH(PUTYpanys UCTIOIHEHHS TPOBOIKH CETH 3JIEKTPOITUTAHUS
(Tn), HOMHUHAJIbHAS YAaCTOTA, HOMUHAJIBHOE HalpspbKeHne, Ko3h(UuueHT npeodpa3oBaHus T/AaTuyuKa U
nuanazoH u3MepeHuil. Anammzatop umeer 4 BNC Bxoma i CHUTHaIOB TOKa (MOJKIFOYCHHE
t/npeobpasoBareneid - Kiewd, nermisi) U 5 BXomoB 4 Mm/«Mamay (oA «0aHaH») Uil CHUTHAJIOB
HanpspkeHus. [lepen HayajaoM IOJKIIIOYEHHMS NPU HAIWYMKA _BO3MOXKHOCTH  OOECTOYHMTH CHCTEMY
ANIEKTPONIUTAHUS (CHATH HAIPSHKEHHUE), TPH TOJAKIIOUEHHSX BCErla HCIOJIb30BaTh 00OpYAOBaHUE U
CpecTBa MHIWBHUIYATLHOW 3JIEKTPO3AIIUTHI I 00eCTeueHns JIMIHOW Oe3omacHocTh. (st yTouHeHwHsI
JieTalieil Ipyu MoJKII0YeHUH K 3-X (ha3HbIM cucTeMaMm obparutech kK PO B rase 1.3.




7.6 Hacrtpoiiku noys30BaTenst

< Hurepdeiic nacrpoek «Ilosb30BaTeb»
50Hz:CTC1535 771 Yo /20180227 10:37:50

1.0.0
Name: root

English

Da
LAN SETUP

WLAN SETUF

B n1aHHOM MeHIO MOTYT OBITH HaCTPOEHBI TaKWe MapameTpbl HHTepdeiica: UM MOIb30BaTels, A3bIK,
BpeMsi ralieHus 3kpaHa (Iepexoj B «CILIIUI» PexuM), CUCTEMHOEe BpeMsi U Hactpoiika cereir (LAN/
WLAN) ¢ nomomisio kinasui [ A][ V][ «][» Ju[BBO].

lamenne sxpana aHanu3aTOpa («CIAIINANY PEXXUM) aKTUBHPYETCS €CIIM HE BBITOJIHSIIOTCS KaKHe-JIn00
orepanyy KiaBumaMmy. [lo HMCTeYeHMM 3aJaHHOTO BPEMEHH IIEpeXo/ia B «CIBIIIMN PEKUM» MPUOOp
HAyHEeT aBTOMAaTHYECKH YMEHbBILIATh SPKOCTh MOJCBETKU O MUHHMAIBHOTO ypoBHs. JlaHHas (yHKIMs
aKTHBHAa TOJIbKO B pEXUME MUTaHWs OT BHYTpeHHeW Oarapeu. B ciywae mnponomkeHus paboTel ¢
npudopoM (Haxkatue JII000# KIIaBUILM) CHOBA BKIIIOYACTCS MOJICBETKA JKpaHa C BHIOPAHHBIM YPOBHEM
SIPKOCTH.

Hactpotiku Bpemenu ramenwust skpana: OFF/srikd, 5S¢, 15¢, 30¢, 60c¢ .

< IlBeroBasi MapKHpOBKa (a3
Y0 o 2018-02-17 03:46:10

GND:

Hasxars [F2] nst HacTpoiiku 1BeTa MHANKAINK Pa3InIHbIX (a3 Ha IKpaHe, COTIIACHO CTaHaapTa
UCIIONIb3yEMOT'0 B MeCTe dKCIUTyaTaluy npubopa. PasHele (a3sl MOTYT MMETh pa3IMuHYIO IIBETOBYIO
MapKUPOBKY JUIsl yO0OHOTO BOCIIPHSTHSI OTIEPATOPOM B IIpOLiecce NOAKIIoUeHHs ¥ u3mMepenuil. Ilo
YMOJTYaHHIO IapaMeTphl [Bera a3 (3aB. ycrasku): L1/A, L2/B, L3/C, N u GND - enTblii, 3e1eHbIH,
KpacHbIi, CHHUH U KENTO-3€JIEHBII (COOTBETCTBEHHO).

IIpu HEOOXOAMMOCTH TPeOYyEeMBbIi IBET Kax oM ¢a3bl BEIOUpaeTcs B MeHIO Kypcopamu: A V., € p +
knaBumia F5 (CoxpaHuTs).

Jlnst BEIXOZa M3 MEHIO 0€3 COXpaHEHHs CICJIaHHBIX HACTPOEK — HaXKaTh «OTMeHa».
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7.7 Hacrpoiiku pyHkuuu «AHaausarop» / Setup Analyzer

< Menio unrepdeiica «Hacrpoiika»
Hactpoika () 2019-03-26 10:15:27

KoHdpur.:

Knewm [uanasoH TOKoB Krp. U

PY-3000A K A 1:1

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

[Mocne BKIIOYCHHS MUTAHUS TEKYIIHE HACTPOHKH (mMapaMeTpbl) OyAyT OTOOpakaThCs B BepXHEH
gacTH dKpaHa. [IpoBepUTH yCTAaHOBKY NPaBWIIFHOW JaThl M BPEMEHH CHCTEMHBIX YacoB. Taxke
UCIIOJTHEHUE TPOBOJKHU DJIEKTPOCETH B MEHIO aHAIW3aTOpa JOJDKHO COOTBETCTBOBATH KOH(HIYypaluu
CHCTEMbI TMUTAHUS BBHIOPAHHON JUIA TeCTUpOBaHHs W mpoBepku. Kiasuma ananusatopa[SETUP]
o0ecrieunBaeT JOCTYI B MEHIO JUIS UX MPOBEPKHU (KOHTPOJIS) M M3MEHEHHSI HACTPOEK IIPH HEOOXOAUMOCTH.

HacTtpoliku crpynnupoBassl B 5 QyHKIIMOHATIBHBIX CEKIUH, KOTOPbIE PACCMOTPEHBI HIDKE:

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

[F3]: HomuHanbHOe Hampsbkenune Unom.  [F4]: tun 1/mpeobpasoBatersi.

[F5]: Hactpoiika npenenbHbIX 3HAYCHUH (JIOMYCKH, JIUMHUTBI) - MEHIO COXPAHEHHSI U BBI30Ba TPEOYEMbIX
HACTPOEK NpeAeNioB (IIOMYCKOB) TPH MOHHUTOPHHIE MapaMeTpoB KadecTBa 3nekTpodneprunm (I1KD).
Mento umeer 3 rpynnbl napamerpoB: «EN50160» (rotoBblif nonHbIH HAOOp MapaMeTpoB € 3aJaHHBIMH
JIOMYCKaMH IO CTaHJApTy - 0 ymMonudaHuio), «Iloab3oBarennb 1» (HacTpanBaemslii), «Ilob30BaTennb 2
(HactpauBaembiii). [lepexon B GyHKIIMIO pEAAKTUPOBAHUS U HACTPOUKH MOJIB30BATENbCKUX MPOQuiIed —
kirapumra «MA3meHuTh» (F4).

Ipenens! u fonyckn mMonutopunra ITKI

C nensto Mmonuropura IIKD anHanmmszaTop HMMeeT mNpeaycTaHOBJICHHBIH HaOOp mHapaMeTpoB M HX
OTpaHWYeHUH (omyckoB) cornacHo ctangapty EN50160, a Takxke 2 BapraHTa HACTPOCK, ONPEICIIIEMBIX
OTIepaTopoM. DTH TOJIb30BATENHCKHE TPOPHIN IOCTYITHO H3MEHATh OTHOCUTEIBHO CTaHAAPTHOTO Habopa
EN50160 1 coxpaHsiTh nX KaKk coOCTBEHHBIH HAOOp JOIMYCKOB M OTPaHHYECHHUH.

Ipenensl PeryaupoBku 10nyCKOB (HACTPOIiKH)

Hanpsxenue 2 3HAUCHUS: NIPEJEIIHHO AOMYCTUMOE / HOPMAIIBHO JIOMYCTHMOE (C BEPOSITHOCTHIO
100%, 95% - perymupyeMoe) yCTaHOBHBIIIETOCS OTKJIOHCHHS HanpsykeHus oUy.
Kaxxioe nmeeT BepXHUil M HUKHUM PETYJINPYEMBbIH NIpeaeiL.

T'apmonuku 3nauenust rapmMoHuk NeNe 2-25 u nokazarens KHU (THD%). Kaxmoe nmeet BepxHuit

/Harmonics Y HIOKHUH peryJMpyemMsblil npeses.

Dmkep BsBemennas kpuBas (Tut Aist ocB. stamit ~120B/ ~230). 2 sHaueHus: mpeaensHO

[Flicker JIOIYCTUMBbIH/ HOPMAJILHO JOMYCTUMBIH YPOBeHb (iiukepa/ Meprianus (¢
BeposaTHOCTEIO 1/0,95 —pecyaup.) . PeryanpoBka BEpXHEro U HIKHErO MPEIeyoB.

Dips (*) [Toporosoe 3HaueHue (rpanuna), rucrepesuc (%), ZOIMyCTUMOE KOJIMYECTBO COOBITHI
3a HeJleNmo (6ce- nacmpaugaemoie)

Swells (*) [Toporosoe 3naueHue (rpanuna), rucrepesuc (%), J0MyCTUMOE KOJIMYECTBO COOBITHI

3a HeJIeITio (6ce- Hacmpausaemvie)

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

Ckauku Jonyck mo otkioHeHuo Hanpsokenus (Violerance), murensHocts (Steady time), muH.




HarpsoKeHUs miar (min step), MuH. ckopocTh (MIN rate), FomycTUMOe KOJIMYECTBO 3a HEJeNo (6ce -
(RVC*) Hacmpaueaemole).

Hecummerpust | 2 3sHAUEHHMS: TIPEICIBHO JTOMYCTUMBIH/ HOPMAIIBHO JTOMYCTHMBIH ypoBeHb (¢
/Unbalance** | seposttHocThio 1/ 0,95). MMeeT BepXHHI perynupyeMblii TIpeen.

YacToTa ceTH | 2 3HAUEHHS: TIPEICIBHO JOMYCTUMOE/ HOPMAIBHO IOIyCTHMOE (C BEpPOSTHOCTHIO 1/
[Frequency 0,99-perynup.) oTKIOHEHH YacTOThl OT fHOM. PerymupoBka BepXHero u HUKHETO
MIPE/ICTIOB.

*- TaHHBIE HACTPOMKH TaKKe JIEHCTBUTENBHBI B peXKUMe nzMepenust «Boavm/Amnep/Tepy».
**- K03(¢. HECUMMETPUH HAINpPSDKEHUH 110 00paTHOM IOCIIEe10BAaTEIBHOCTH; KO3(. HECUMMETPUH
HanpsKEHUH 10 HyJIeBOoM nocienosarensHocTH (%);

7.8 Pafora ¢ mamaThI0 Npuéopa
Ananuzatop obecreynBaeT COXpaHEHHE JKpaHHO#W wuH(opmanmu (SCreen) u aaxHeix (data) Bo
BHYTpEeHHIOIO NaMmsATh (knaBuma «IlaMsiTb»), IpH 3TOM MOJB30BATENb MOXET HX HPOCMATPUBATh,
YAAIATh W KONHPOBAaTh. AHAIM3aTOp TAKXKE HMEET BO3MOXKHOCTH coeamHeHus ¢ 1K mpm momomm
KOTOPOT'0 00€CIIeYNBACTCS JUCTAaHIIMOHHOE YIIPaBIeHUE IPHOOPOM.

< Menio Coxpanuthb
Haxatp wraBumy «COXP» miast 3ammucu B maMsaTh dKpaHHOW WHPOpPMAIuHM (CKPUHIIOT) FIIM JaHHBIX
TEKYILETO pPeKUMa U3MEPEHU.

£ i 2018-02-17 05:50:24

Ucnonw3oBats [ A][ ¥ ]ans HaBuraiu B MEHIO 10 BEIOOPY COXPAHEHHOTO (aiiia B mamsTu (THIIbI):
screen (SETUP/ Menu/Scope), wave, logger.
Hanee naxate [BBOJ/] mnst Bxoma B uHTEpdEHC pefakTHPOBAHHS C IEIbI0 M3MEHEHUs UMEHH

¢atina.
Haxarp [F5] ans nmoaTBepIeHWU Olepali COXpPaHEHWs M BO3BpaTa K NPEABIAYIIEMY MEHIO
pEIaKTHPOBAHUA.

<  Meno «IIamMaTb»

nenoneayerca: 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
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Knasuma «ITAMSITb» obecrnieunBaer NOCTYN K JaHHBIM BHYTpPEHHEH mamsTh (CHHCOK (aiiios-
BPEMSI/ ONMUCAHUE/ THII), xoTophlii OTOOpakaeT TMapaMeTphl: BpeMs CcoxpaHeHus (mara-
YY:MM:CC), Ha3BaHUe W TUII COXpaHeHHBIX (aitnoB. Haxaruem [ A][ ¥ ]BbiOpars TpeGyemsbrii daiin u3
CIHCKa (CTpoKa BbIAENIeHa CHHUM IBeToM). Haxomsce B MeHI0 uHTepdeiica COXpaHEHHBIX MaHHBIX
noakIounTh USB-mMck M 0KHMIAaTh HECKONBKO CEKyHI MOKa Ha OJKpaHe B IAaHEIH COCTOSHUI
otoOpasuTcs cOOTB. HKOHKa (OyaetT moaceedeHo coobuierne “Ha USB”). Tlocne sToro Haxats [F2] amst
KONMpoBaHUs BbIOpaHHOrO (haiina Ha USB-muck, mpouecc mnepesanucu (aitma oroOpaxaercss Ha
rpaduyeckoii mkane.

ITo oxonuyanun komupoBanusi u3enedb flash-muck (coobmenne «Ha USB» racuer) u 3atem
noakIo4nTh ero K ITK s mpocMoTpa JaHHBIX MK NepeHoca HHGOPMAIMY Ha BHEIITHHN KOMITBIOTEP.

Ilpumeuanue: nnst (aimoB, KOTOpPBIE B CTPOKE COCTOAHUI wMeloT 3akmanky «IIpocmoTp»
IpenycCMOTpeHa BO3MOXKHOCTh UX BBIBOJIA Ha dKpaH Ipuoopa.

Omnucanne QYHKIMNA KIABHII
[F2]: KomupoBauue o¢aiinoB Ha BHemHuii USB-nakonurtens (mOcie MOAKIIOYCHHsS (ICHIKH |
WHJIUKALUY €r0 Paclo3HABaHUS B CHCTEME).

[F3]: mpocMoTp BEIOpaHHOTO B aMsATH (aiiia (B 3aB. OT TUIA COXPAHEHHBIX JaHHBIX).

[F4]: Ynmanenue u3 namsiTé BEIOpaHHOTO (aiina.

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

[F1]: Vnanenue Bcex aitnoB u3 mamsitu (IOJTHAS OUUCTKA).

Hacrpoiika cetu LAN
Wnrepdeiic nokanbHoii cetn LAN koHuUrypupyeTcs aiisi OCyIecTBICHHs CBsI3U Mex 1y npubopom u [TK
(amanmuzarop uMeer LAN wuntepdeiic s ceasu ¢ [1K). Iltaraoe 1O (mporpamMmuoe obecriedeHwue),
MO3BOJISIET JAMCTAHIIMOHHO YHPABISATH aHAJIM3aTOPOM, 3arpykaTh COXpaHEeHHble (hailyibl aHAIM3UPOBATH
JTAHHBIE W CO37aBaTh OTYET Ha KoMIbioTepe. Taxke omeparop MoxeT ucnoib3oBats [10 mig mpocmoTtpa
nauHbiX U ckpuHInotoB B [1K, ckonupoBanubix u3 ero U-mucka. Beibepute pasgen [Hacrpoiika LAN/
LAN SETUP] B menro [User /mosnp30Baresb] Kak MOKa3aHO HA PUC. HIXKE:
User Y o 2018-02-17 07:17:36

LAN SETUP

IP In-use:

IP Setup

Use DHCP

IP Addr 192.168.99.153

Net

onxmrounts ananmnzatop AKD k IIK k omHOMY M3 cBOOOAHBIX Kabenel ceTn (KOHHEKTOPY), 3a1ath IP-
anpec ananmzaropa u I1K (pazHblie!), HO JOMHKHBI OBITH B TOM ke cermenTte ceTi LAN.



8 OINHUCAHME PEXXUMOB U ®YHKIIUI
8.1 pexum Ocumanorpad («OCHHNII»)

B pexxume OCHUJIJIOTPA® (knasuma «OCHHUJI») oToOpakaroTcsi cUTHAIB! (POPMBI HAPSHKSHUH 1
TOKOB C MOMOIIBIO IOAKIIOYEHHS MPOBOJOB M T/HATYMKOB K TECTHPYEMOH CHCTEME BIICKTPONUTAHHMS.
Taxxe oToOpaXkaroTcs YHCICHHBIC 3HAUCHUS C.K.3. (a3HBIX HampsDKeHUH (MeX(a3HBIX — B 3aB. OT THIIA
DY), TOKOB, 4aCTOTHI CETH U T.A. B naHHOH QyHKIMN aHAanM3aTOp 00ECIEYMBACT OCHHMILIOrpapUIECKHUit
CTHJIb OTOOPA)KEHHSI CUTHAJIOB HAIIPSDKEHUS M TOKa ¢ OBICTPO 4acTOTOW OOHOBIICHNUS HA SKpaHe.

B 3aronoBke 3KpaHa MOKa3aHbl CBA3aHHBIC 3HAYCHHS HAMpsDKeHHE/TOK (rMS). Bxomwoit kanan L1/A

SIBJISICTCS] OMOPHBIM — CKOJB3sIIee onopHoe Hanpsukenue (reference channel).
Ocuwun. 230V;50Hz;PY-3000A l{Il 2019-03-25 11:47:53

Uacr. =50.01Hz =

L1 31539V L1 1.68A

U | N
L e i wrAcpRAE

Onucanve GyHKUMit KIaBuII:

[F1]: Beibop curnana mias otobpaxenust Gopmer: U oTobpaskaeT Bce HampspkeHUs (B BHIOPAHHOM THITE
cetr) U | — Bce 3HaveHust cwiabl Toka. Mumukatoper L1, L2, L3 u ueiitpans (N) omHOBpeMEHHO
0TOOpPaXKAIOT HANPSDKEHUS M TOKH B BBIOPaHHBIX (ha3ax.

[F2]: Haxarp knaBumy Uil aBTOMAaTHYECKOH HACTPOMKH OTOOpaXeHWsl CHTHANA B COOTBETCTBHU C
pa3MepoM SKpaHa ¢ LENbIO TOJyYeHH S JIYYIIero Habaro eH s (aBTOMaCIITaOUPOBAHUE).

[F3]: BriroyeHne MM OTKIIOYEHHE BEPTHKAIBHOrO Kypcopa. I[Ipu akTHBamMM Kypcopa 3HaueHHUE
CHTHala B TOYKE Kypcopa (TpeyrojbHHK Ha KPHBOM CHrHaja-V) OTOOpa)kaloTCsl B 3arojlOBKE SKpaHa
BMecTo c.k.3. 3Hauenust U/l. Tlepementars kypcop HaxaTrem Kiapum| ][ P ].

[F4]: Bxurouenue wnu OTKIOUEHHME GYHKIME pacTspkku — (Zoom). Tlocrme aktuBaiuu  (YyHKIHH
MIOJIb30BaTEIb MOXET BBIOJHUTH MAacIITaOMpOBaHHE/ZOOM BBIOPAHHOW OCHIIIIIOTPAMMBI Ha)XaTHEM
KkiaBum HampasieHus (<-0obmie/ P> - MEHBIIE).

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

[Tpn HEOOXOOMMOCTH IOCIIE 3alycKa Ipolecca M3MEPEHUH M YCTOMYMBBIX ITOKa3aHWSAX Ha AWCIUIEE -
Haxath [COXP] a1 3amucu CKPUHLIOTA SKpaHa WM COXPAHCHHUs JAHHBIX TEKYIINX HM3MEPEHHH B
MaMSITh.

8.2 pexum «Hanpskenue / Tox/ Yacrora» \(«Boast /AMmep/ I'epy)

Ota QyHKIUS UCHOIB3YETCs Ul N3MEPEHUS] YCTAHOBUBILETOCS IIEPEMEHHOTO HAIIPSDHKEHUS, CHITBI TOKA,
qactotel U muk ¢akropa (Cf) B muraromei ceru. [Muk dakrop (CF) xapaxkrepusyerT 3Ha4YeHHE
aMIIUTYIHbIX uckaxkeHuid; CF= 1,41 o3HauaeT OTCYTCTBHE MCKaKEHHH B CHHYCOMJIAIBLHOM CHTHAIE,
mokasarenb >1.8 o3HadaeT BBHICOKHMH ypOBEHB MCKaXeHUH (Qopmbl. CliemyeT HCHOIb30BaTh ATOT PEXUM
JUIsl TIOJyYdeHHUs] Ha SKpaHe MepBHYHOW MHGMOPMAIMKM O Mapamerpax CHCTeMbl JJIEKTPOIUTAHHS 10
MOJPOOHOTO M3YUYEHHs] CHCTEMbI C MCIOJIb30BaHUEM Ipyrux QyHkimid ananmuza [IKD u npuxiagHbix
PEKMMOB N3MEPEHHUH.

BriOpath Kypcopamu B TJaBHOM MeHIO GyHKUMIO «Hanpsacenue / mox/ wacmoma» W HaXaTbh
kiaBuiry «BBoa». Jlanee yepes ~8 cek Ha sxpaHe 0TOOpa3UTCS COOTBETCTBYIONIAS TA0JIHMIA TAPAMETPOB.
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< Oxpan B pexnme «Tadauna»
BonsT/Amnep/Tepy 230V;50Hz;PY-3000A @ 2019-03-25 13:06:06

Yact. =50.00Hz L E!! 55 55 § ]

L1

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

L1
Irms(A)
Ipk(A)

CF

——— e e e SRR

KonmuecTBo cT0J010B B JaHHOW TaOiuIe 3aBUCHT OT 3aJaHHOW KOH(MUTYpalWuU CHCTEMbI MUTAHUS
(tuna). udpbl B Tabnuue 5KpaHa SIBIAIOTCS TEKYIIMMH HM3MEPEHHBIMU 3HAYCHUSIMU IapaMeTpoB,
KOTOpBIE TIOCTOSIHHO OOHOBISIOTCS. V3MEHEHUWs 3THX 3HAUCHHH C TCUCHHEM BPEMEHHM 3aIMCBHIBAIOTCS
cpasy e Iocie aKkTHBAlMK pexuMa m3mepeHwit (record). Ilpomecc 3ammcH M3MEpeHHBIX 3HAYCHUH
MOXKHO BH3YaJM3HpOBATh Ha dKpaHe mpuobopa npu BriodeHnH ¢yHkuun — « Tpena» (B Bunme rpaduka
TEHJCHIUH C NIPEAYCTAaHOBICHHOW HACTPOUKON perucTparopa).

[Tpu HEoOXOAMMOCTH IOCHE 3amycka Mpolecca U3MEPEHUH U yCTOWYMBBIX MTOKa3aHUsIX Ha JHCIUIEE -
HaxaTe [COXP] mig 3amucu CKpPHUHIIOTA JKpaHa WM COXPaHEHUS TEKYIIMX IaHHBIX H3MEpEHHUH B
MaMSTh.

Omnvcanue QYyHKIMNA KIABHIIL
[F4]: Bxox B pexxum otobpaskenus: « Tpenay (rpaduku perucTpainy BEIOPaHHBIX IAPAMETPOB)

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

< JkpaH B pesxxknme «TpeHa mapaMmerpoB»
Bonbt/Amnep/Tepy {&7] /' 2019-03-26 10:48:34

(M5 000203 )

Urms(V) L1: 228.39

Oyuknus «Tpenay obecreunBaeT 3amich JaHHBIX HM3MepeHHd Ha uHTepBaie 10 MuH ¢ Hadana
akTHBalMK (II0 YMOJYaHWIO), a 3aTeM (hOpMHUPYETCs KpHBas TPEHJA C HalpaBjeHUEM JBHKEHHS Ha
9KpaHe «chpaBa-HaieBo». Kaxkmoe ciemyromee oToOpa)kaeMOe 3HAUCHHE I[1apaMerpa B 3arojiOBKeE
CTpPaHHUIIBI COOTBETCTBYET MOCIIEAHEMY H3MEPEHHOMY 3HAUYEHHIO, C(HOPMUPOBAHHOMY HA KPHBOHM TpeHa
B IIPaBOH 9acTH (ouepesHas TOUKa OTcUeTa Ha rpaduke).

Onwucanue QyHKIMIA KIABHIIL:

[F1]: nannast knasuiia (Tadauia) nepexsroyaeT mapaMeTp TabIuIlbl, KOTOPBIH GOPMHUPYET TEKyIIHA
0TOOpaKaeMblii Ha dKpaHe TPEHJ. 3aroJIOBOK OTOOpakaeT BBHIOPAHHBIM MapaMeTp ¢ ero rpapuyeckum
KoHTeHTOM (cooTBeTcTBYtomMi Tpenn): Ue.k.3, Unuxk, Ucf, le.k.3., lnuxk, Icf, vacmoma Iy (Hz).

[F4]: BosBpamienue K npeasiayieMy MeHo (iepexo Hazaz k TaGuuie).
[F5]: Tepexmouenue IMyck/ Yaep:xanue (RUN/ HOLD).



8.3 IIpoBanbl 1 nepeHaNpPsEKeHAs (CKAYKH)

Oynknusa «IIpoBajbl W NepeHANPSKEHHMsI» 3alUChIBacT (IIYKTyallMd HANPSDKCHUS, IepephIBbI
ANEKTPONUTAHUS M OBICTphIC W3MCHEHHWS HAmpsDKEHUS B BUAE OBICTPBIX KOJEOAHWH MEXIy 2-Ms
TOCIIeIOBaTeIbHEIME  ycTaHOBuBIIMMECs 3HadeHusmu/ Unom (Rapid Voltage Changes). Bemwuunmst
MOTyT OBITh 0T 10B 10 HECKOTIBKUX COTEH BOJIBT. IIpOIOKHUTEFHOCTE TAKUX OTKIIOHEHHH BapbUpyeTCs
B JHama3oHe oT Y mmkia wyactotsl f=50 T'n (3a ofHY MONYBOJHY YacTOTHI CETEBOTO HAMPSIKEHHUS) 110
HECKOJIBKUX CEKyHJ, Kak 3To ompeneneHo B cranzapre MIK61000-4-30. Kak Bo Bpems mnaneHuit
HampspkeHus: (MPOCaoK), TaK U BO BPEMsI €r0 CKAYKOB NPH IMOBBIIICHUH HAMPSIKCHHUS CETH B TOUYKE
usMepeHnil. B 3-x (a3HbIX crcTeMax MpoBaj HaUMHACTCs, KOT/Ia HAMPSDKCHHE B OHON MM HECKOJIbKHX
(azax mamaeT HIKE HOPMHUpPOBaHHOTO Tpemena (mopora/ rpauuimsl - dip threshold) u sakamumBaercs,
Korma Bo BceX (pazax HampspKeHHE PaBHO HOMHHAIBHOMY WM BBILIE HIDKHEHW TIpaHUIBI NpoBaja +
3HaueHne rucrepesnca. Ckauox/ swell HaumHaeT QUKCHPOBATHCS B Cilydae, KOr[a HAINPSDKCHHE OXHOM
WIM HECKOJbKUX (Da3 JOCTHraeT 3aJaHHOrO BEPXHEro mpexaena (mopora/ TpaHUIbBI) M 3aKaHIMBACTCS,
KOTJIa HampsbKeHHe Beex (a3 CTaHeT HKe HOPMUPOBAHHOTO mpesena (mopora/ rpanuiisi- Swell threshold)
+ 3Ha4YeHWe TUCTepe3uca. YCJIOBHS 3allyCKa CHCTEMBl JIETEKTHPOBAHMS JJIS PErHCTPaldK IPOBAJIOB/
nepeHanpsHKeHn it (CKauKOB) — OMPEACIAIOTCS MPeieSIaMu A0MmycKa (TIOpOraMu) U THCTEPE3HCOM.

IlpoBambl ¥ MepEHANMPSIKEHHUS XapaKTEPU3YIOTCA HX JUIMTENsHOCThIO (duration), OCTHrHYTHIM
npeenbHbIM 3HaueHueM (Mmagnitude) u BpemeHeM BO3HUKHOBEHHsI COObITUs (nata/ Bpems). Puc. Hike

OIIMCBIBAKOT 3TO B BUJIC COOBITHI Ha KpPIBOﬁ CUT'HAJIa HAIIPSKCHUA.

REFERENCE
VOLTAGE

HYSTERESIS{

THRESHOLD 77

[Py duration

time
magnitude

Puc. Xapakrepuctuku cobbitus Hanpsokenus — «IIposamy / voltage dip

THRESHOLD

HYSTERESIS{

REFERENCE

|
|

VOLTAGE TTTTTTTTT Tttt F===="
! |

Puc. Xapakrepuctuku cobbiTrs HanpspxeHus — «Ckaqoky/ Voltage swell

Bo Bpems npepblBaHHN HanpspKeHHE MUTaHUs NpHeMHUKOB (DI1) 3HAYMTENBHO HIDKE HOMHHAIBHOIO
3HayeHus. B 3-x ¢asHbeIX cucTemax mnepepblB Hampsbkenust (Interruption) naumHaeTcs Torma, Koria
HaNpsDKEHUS Ha BeeX (ha3ax HaxomsTest BHe pomycka / threshold u 3akanumBaercs, koria HanpspDKeHHE Ha
oHOM U3 (a3 craner paBHON UHOM MM mpeBBICHT Topor/rpanuily npepbiBarus (interruption threshold)
+ rucrepesuc. YCIIOBHS 3aMyCKa CHCTEMbI IETEKTUPOBAHMS IS PETHCTPAIMH TIPEPHIBAHINA HAMPSIKECHUS
(Interruption) — onpenessiFOTCS MpeAeIaMu JOIMyCKa (MOPOTaMi) U THCTEPE3HCOM.

[pepsiBaHUsS NUTaHHS XapaKTEPU3YKOTCA UTUTENbHOCTBIO (duration), NOCTUTHYTBIM 3HaYCHUEM
(magnitude) u BpemeHeM BO3HHUKHOBEHHs coObITHS (mara/ Bpemsi). Puc. HKe OMUCHIBaE€T 3TO B BUJC
COOBITHIA HAa KPUBOW CUTHAJa HAPSKCHHS.

NOMINAL
VOLTAGE

THRESHOLD””

Puc. Xapakrepucruku cobeitust Hanpspkerust — «IIpepbiBanuey / voltage interruption
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BricTpOE M3MEHEHNE CP.KB.  3HAYCHUS HANPSDKCHUS (IEPEXOAHBIE  COCTOSHHS) — MEKILY  IBYMS
MOCIIEIOBATEIFHEIME  YCTOWYMBBIMA YPOBHAME ycTaHOBHBIIerocs Hanpsokenus (RVC-Rapid voltage
changes). lerektupoBanrue OBICTPBIX W3MEHEHHI C.K.3 HANpPSDKCHHS OCHOBAaHO HAa PErHCTPHpPALNH
JIOTyCTHMBIX 3HAYCHHW ycToiumBoro Hampsokenus (Steady voltage tolerance), Bpemenu ycroiuuBOTO
cocrosiaus (Steady time), MuHEManBEHOTO OGHApY)EHHOTO mara (Min compensation) 1 MHHUMAIBEHOTO
Temma cobbrtust (Minimum rate -%/cex). Kora BenuurHa HaNpsHKEHUS TPEBBILIACT TOPOT/ TPAHUILY ISt
KpaTKOBpeMEHHOTo monmwkenus/ nonwkenus Hanpsokenus (dip/ swell threshold), to Takue sBnenus
paccMaTpHUBaOTCS KaK KPaTKOBPEMEHHOE IOHIDKEHHe ik moBbiuenue Hanpsokernms (RVC), a me kak
CKa4K000pa3HOe M3MCHECHHE HAPSUKCHHUSL.

B Tabmuiie coObITHH  OTOOpPAXKAIOTCS CKAYOK  HATIPSIKCHUS (Voltage step Change) Hu
NPOIOJDKUTENBHOCTL 9TOro mporecca (transient time). B metanbHOM mepedHe COOBITHI MOKa3bIBAETCS
MaKCHMaJbHas BEJIMINHA CKauKa HAIPSDKCHHST OTHOCUTEIBHO HOMHUHAIBHOM BEMYUHBI HanpsokeHust. Ha
PHCYHKE HI)KE JACTCS MOSICHEHHE STOMY IIPOLECCY.

Steady time

Normal voltage

Voltage step Rate of change

Voltage tolerance

Steady time

Transition time

Puc. Xapakrepuctuky ObICTporo n3mMeHeHust Hanpsbkerus / rapid voltage change

B nmonomxenune k Hampspkenuto (U), Takke perucrpupyercs u Tok (I). DTo mo3BONsSeT yBHICTH
NIPUYUHBI W CIEJICTBUSl OTKJIOHEHHWH, paccMOTpeHHbIX paHee B PD. Ilpm momomm ¢QyHKIMOHAIBHOM
krapunm [F2] — «Tafuauma» TOCTYMHO BOWTH B TaOJIHIBI PETHCTPAIMU COOBITHIA, B KOTOPBIX TaeTCs
MOCJIEI0BATENILHOE NIEPEUUCIICHUE COOBITHI HAMPSKEHHS.

<> 3Kpal—l B peKumMe «Tp CHA MMapamMeTpoB»
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

Jiis TIaBHOTO 3KpaHa BEJETCs 3alHCh BceX CKOH(HUIyprpoBaHHBIX KaHaNoB HampspkeHns U (B c.x.3. -
1/2-mmkma) u Toka | (Ac.x.3.- 1/2-1mkina), 9T0 MO3BOJSIET MPOCMATPUBATH TIOBEJCHHUE HAMPSHKCHUS U €T0
CJIEAACTBHSA - TOK HArPy3KH MPU BOZHUKHOBEHUH OTKIOHEHUI B CETH.

OIOHOBPEMEHHO Ha 3KpaH BBIBOAATCS He Bce KaHanbl. Jlns BeiGopa HaOopa TtpenmoB U/l ¢
MOCHCAYIOUMM BBIBOJOM Ha JHUCIUICH uHcmojip3yidTe knasuiny [F1]- (umkinyeckoe Hakatue).
3anoyHEHUE 3KpaHa MPOUCXOMUT C €ro IpPaBOM CTOPOHBI, NPU ATOM COOTBETCTBYIOIIUE 3HAYCHUS
0TOOpaXKaIOTCs B 3ar0JIOBKE IKpaHa.




Onucanve QyHKIMI KIaBUII:
[F1]: Beibop mapamerpa TaGIHIBI, KOTOPBI COOTBETCTBYET OTOOpaXkaeMOMY Ha 3arojloBKY C €ro
rpagu4ecKuM KOHTEHTOM (COOTBETCTBYIOLINN TPEH).
[F1]: AxrtuBamus Tabauubl coObITHIA «IIpOBaJbI U MEPEHATIPSIKCHUSI
[F3]: BrkaroueHue WM OTKIIOYCHHE BEPTHKAIBHOTO Kypcopa. I[Ipy akTHBalMu Kypcopa 3HAUCHHUE
CUrHajla B TOYKE Kypcopa (TpeyrojbHUK Ha KPHUBOW CHUTHana -V) OTOOpa)aloTCs B 3arojiOBKE SKpaHa
BMecTo c.k.3. sHauenust U/l [lepemeniats Kypcop - HaskatreM kinasui [ ][ P ].
[F4]: Bxirouenume wiam OTKIIOUEHHWE OGYHKIHM pacTsokku — (Zoom). Tlocrme akTuBamuu (QYHKIAH
MIOJIB30BATEIb MOXKET BBIMOJHHUTH MAacIITa0HpoBaHHE/Z0OM BBHIOPAHHOW OCIIIIIOTPAMMBI Ha)KaTHEM
KiaBum HampaieHus (<4-0ompmie/ P> - MEeHbIIE).
[F5]: TMepexmouenue IMyck/ Yaep:xkanue (RUN/ HOLD).

[Tpn HeoOX0AMMOCTH TOCIIE 3aITycKa polecca N3MEPEeHHH U yCTOHUMBBIX ITOKA3aHUAX HA AUCILIEE -
HaxaTe [COXP] mig 3amucu CKpPHHIIOTA 3KpaHa WIM COXPAaHEHUS JaHHBIX TEKYIIUX H3MEpeHUi B
MaMSITh.

< Jkpan B pexnMme «Tadauua coObITHII»
Dips&Swells 3P WYE {ml /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

HanpsokeHust  (pexxum  «[IpoBan/ nepeHanpsbkeHHe»). B kadecTBe MOpOTOBBIX 3HAa4YEHHH MOTYT
ucnonb30BaThest kputepun [1KD mpumsaTeie B MexmyHapomneix cranmaprax MOK/EN (threshold,
hysteresis u mp.). Kpome Toro, aHamu3aTtop HWMeEeT BO3MOXHOCTh YCTAHOBKH IPYTHX MOPOTOBBIX
BENIMYMH (TTOJIb30BATEIBCKUX TPAHUI) - IO COIIACHO TPeOOBaHMH H3MEPUTENBEHOTO MPHIOKCHUS
(omeparopom B py4HOM pexume). JocTyn K GYHKIMH HACTPOMKH IOPOTOBBIX 3HAUCHHUH OCYIIECTBIISECTCS
knasumeit [HACTP] npu sTom B MeHro poctynHsl 3 paszgena: crangapr EN50160 u aBa npodms
pPY4YHOH HAaCTPOMKM MpeaenbHbIX 3HaueHull - Ilonv3oeamens 1, Ilonv3oeamens 2.

B Ttabmmme coObITHS aHOManui XapakTepu3yroTcsi 0a3oBsiMu mapamerpamu: BPEMS (mata/ Bpems),
THII (tun cobsitust 1 Mecto ¢ukcanun/ Ne dass), YPOBEHD (nocturaHyToe 3HadeHHE HATPSIKEHUS),
JJIMTEJIBHOCTD.

HUcnons3yeMple B TabaMIAX COOBITHI cOKpanieHus (aHril. a00peBHaTyphl):
DIP  voltage dip

SWL voltage swell

INT voltage interrupt

RVC changing of fast voltage

8.4 T'apMoHuKH

«UHCTBIN» CHHYCOWIANBHBIA CUTHANT 0O€3 HCKaXCHHUS JODKEH OTOOpa3suTh l-yi0 TapMOHHKY CO
sHayeHueM 100%, a Apyrue 4acTOTHBIC KOMIIOHCHTHI JOJDKHBI ObITh paBHBI 0. Ha mpaktuke 3toro He
MIPOUCXOJUT, TMOTOMY YTO BCErJa €CTh ONpPENEJICHHOE KOJUYECTBO TapMOHHUK, YTO TMPHUBOIUT K
HACKa)KEHUIO (POPMBI peabHOT'0 CUTHAJIA.
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['apMOHHKH - NEPHOJMICCKHIE UCKAKCHUSI CHHYCOUIAIBHBIX CUTHAJIOB HAMPSHKEHHUS, TOKA (MOLIHOCTH).
@opmy curHaza MOXKHO paccMaTpuBaTh KaKk KOMOWHAIMIO CHHYCOMJAIbHBIX KOMIIOHEHT C pa3HbIMU
JaCTOTAMH M aMIUINTyAaMH. Hanmdne rapMOHHK 4acTo BBI3BAHO HEJMHEHHBIMHU Harpy3Kamu, HapuMep,
uMIynbCcHbIMM  ucTouHuKamu B IIK, TB-npueMHuUKamMM W 3JIEKTPONPUBOAAMH C YACTOTHBIM
pEeTyIHpOBaHMEM  CKOPOCTM  BpamleHWs. [apMOHMKM  MOTYT CTaTh IPUYMHON  Meperpesa
TpaHc(opMaTopoB, MPOBOJOB U SIECKTPOABUTATEIICH U p. HEXKEJIATCIbHBIX SIBICHHUM.

Homep rapMoHMKH 3aaeT ee 4acToTy: nepsas rapmoHuka (Nel) - aTo ocHoBHas yactorta (50 mmm 60
I'm), Bropas rapmoHuka (Ne2) - KOMIIOHEHTa ¢ yABOE€HHON ocHOBHOM uacToToi (100 mnu 120 I'm) u tak
Janee.

[Tpubop B pexxume 'apmMoHUKH 00ecriedMBacT PETHCTPALMIO FAPMOHHK U IPOMEXYTOYHBIX TAPMOHUK
(uHTeprapMoHuk) co 3HaueHMAMU A0 100-i KommoHeHTHl. I3MmepseTrcs nods KakOIOro M3 3TUX
KOMITOHEHTOB B IOJNHOM curHaiue. [lokasaHust MOTYyT oToOpaxarbcs B BHUIE % BEJMYMHBI OCHOBHOM
TapMOHMKHU HIHM B BHAEC % BEIMYHHBI OT BCEX IAPMOHMK (Cp. 3HAUCHHE) I K€ B BHJE aOCOIIOTHOTO
CPEIHEKBaPAaTHYHOTO 3HAUCHHUS.

W3mepsitoTcss  TakKe  JIONOJMHWTENBbHBIE MapaMeTphl: ypOBEHb IIOCTOSHHOM  COCTaBIISIOIICH
HaTIPSDKCHUS/TOKA (DO), THD% (cymmapHsbIit K03 (. HCKaKCHUI) u
k03 dunreHt rapMonuyeckux nckakennii K-paxkrop (ko3hGUIUEHT HCKaXKEHHS CHHYCOUAATLHOCTH).
PesynpTaThl aHanu3a BBLIAOTCS Ha 9KpaHe «[apMoHHKH (THCTOTpamMMa)» B MEHIO HHIHMKAIUH BCEX
pesynbratoB m3Mepenuit («Tadaunay).

IIpumeuanue: [Ipu n3mMepeHUsIX B cucTeMax 3IeKTpocHabkeHust ¢ yactotoil cetu 400 I'n konugecTBo
rapMOHHK orpaHuduBaeTcs moct. cocrapmsromieii (DC) u rapmonukamu NeNe 1...12 (kpome H3MepeHust
MPOMEXKYTOYHBIX HHTEPrapMOHUK). [Ipy aTOM (ha30BbIN yroy He 0TOOpaXKaercsl.

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

(@5 o007 )

W T

L1 12 L3

OTto0paskeHne pe3yJibTATOB TAPMOHUYECKOr0 AHAIN3A

@DyHKIMSA MO3BOJSIET OTOOPAa3UTh TAapMOHMKH BXOIHBIX CHITHAJIOB HANpPSOKEHHS W TOKAa B BHIC
rucrorpaMm (aBroMacmtabupyeMble rpapuyeckue CHMBONBI - CTONOMKH). ['HMCTOrpamMMa Ha JKpaHe
otobpaxaeT (B aOCONIOTHOM M MPOLECHTHOM 3HAYCHUH) KaX/IYI0 U3 4aCTOTHBIX KOMIOHEHT (NeNe 1-50),
CBSI3aHHBIX C OCHOBHOM TapMOHHKOM MITH OTHOCHTENHHO MOJIHOTO CHTHAJIA HAMPSDKEHHUS WITH TOKA.

Knasumm-crpenku [ <][P] ucnons3yrorest i ycTaHOBKH Kypcopa (Oenast BepTHKaIbHAs JINHKSA) Ha
OIPE/IEICHHOM BEPTHUKAJIBHOM CTOJOMKE TMCTOTpaMMbI. B 3arojioBke 3KpaHa OTOOpaXKeHbI TapMOHHKH
HaTpsKEHNE/TOK, K03(). TApMOHHUK COOTB. KOMIOHEHTHI, €€ 9acToTa U (a30BEIi yroi.

Ecnu oToOpakaroTcs He BCe CTONOMKH TMCTOrPaMMbl Ha dKpaHe (M3 JAOCTYIHBIX Ul HAOIIOICHUS),
oIepaTop MOXET MEePEeMECTHUThCS K CIeAyIolleMy OJIOKY TapMOHHK B IpejeNiax 00JacTH MpOoCcMOTpa,
nepemernias Kypcop OT JISBOTO Kpasi 9KpaHa K IIPaBoMy.

Onwucanne QyHKIMA KIABHIIL:

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

[F2]: Bsi6op Bx. kanana (rucrorpamm st orobpaxenns): L1, L2, L3, N wimn All (Bce)
[F3] : Oro6paxenue unteprapmonuk (Capm.l): Bki/ Beixi (on/off)

[F4]: Bxon B pexum TabIMYHOT0 0TOOpakeHHs rapMOHKK («A3MepHuTeby)

[F5]: Hepexmrouenue Iyck/ Ynuepxanue (RUN/ HOLD.



Ilpumeuanue: 1. Tlpu BeiGope dopmara nHauKaruu rapMoHuk «Bce/All» Ha skpane oToOpaxaroTcs
YaCTOTHBIE KOMIIOHEHTHI Cpa3zy Bcex (a3, OJHAKO IPU ITOM YHCIO OJHOBPEMEHHO aHATU3HPYEMBIX
TrapMOHUK YMEHBIIAETCS 10 25-TH.

Koaddrmument nemmueitnoctn (K-daxrop) uncnosas BeqnymHa, XapaKTepPU3YIOIIas BO3MOXKHBIE TIOTEPH B
TpaHchopMaTopax M3-3a TAPMOHMYECKUX TOKOB. Bricmine rapmMoHuku BiusioT Ha K-gaktop cuibHee,
YeM HHBLINE.

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

Idc

Uharm 1

Uharm 2

Uharm 3

B menro «Tabmina» Ha 9kpaHe TaOJiuIa CONSpPIKUT CBOTHBIN IepeueHb BCEX PE3yIbTaTOB H3MEPCHUMH
rapMOHHK, BKIroyas rapmonuku HampspkeHus (U), rapmonuku toka (l), mpOMeKXyTOYHBIE TapMOHUKH
Hanpspkerunit u TokoB (InHarm). C nomorrso HaxaTust «A3MepuTesiby 1 GYHKIHOHATBHOM KiiaBumm F3
B MEHIO HHTep(elica mpu HeoOXOAMMOCTH BEIOpaTh hopMar oTobpaskenust rapmMouuk - (%of) wmu (%or).

OGmiass HaBUTanys B TaOIHMIle W MEepeMENIeHHe K CIEAYIONMM CTPAHHUIAM C ITOMOIIBIO KIIABHII
«BBepx/ BHM3» - A, V. Texymee MecTO HaxOXACHHM B Ta0lHILEe NapaMeTpOB OTpaxkaeTcs Ha
BEPTHKAILHOM ITOJI3YHKE B IPABOil 4aCTH dKpaHa.

Onwcanve GYHKIMA KITABHII:

[F3]: Beibop orobpaskeHust rapmoHuK - %of win %or.

[F4]: Bosepar k otobpasxkenuto «[ apMOHHUYECKHiT aHAITH3)» (THCTOrPaMma)

[F5]: Mepexmouenue Myck/ Y aep:xkanue (RUN/ HOLD).

OnwucaHue napaMeTpos:

%f: oToOpaxeHne rapMOHUK B MPOILIEHTAX OT OCHOBHO# uactoTsl curHana (%f)/ fundamental
%r: oToOpaxkeHHe rapMOHUK B MPOLIEHTaX OT CYMMBI BeeX ¢.K.3. rapMonuk (%r)/ RMS value.

8.5 MourHocTh M dHeprusi

B pexunmMe «MOIIHOCTh M 3HEPTHS» OTOOpa’KaroTCs BCE BaKHEHIIME HapaMeTpsl MOMIHOCTH (8
nokasareieii), B Tom uucie P, S, Q, sneprus (kBru/ kBAu/ kBAP4) C uHaukaimeil pe3ysibTaToB
u3MepeHnil B Kaxaou (ase a takxke cymmapHble mojHele 3HadeHus (Total). ['paduyeckuii untepdeiic
MeHio «TpeHa» oroOpaxaeT KpWBBIE BapHaIlii BCeX H3MEPSEMBIX BEIWYHMH BO BPEMEHH (M3 MEHIO
MOKa3a pe3yibTaTOB H3MEPEHHIA).

V3mepeHne MOIIHOCTH BBINIOJHSETCS B COOTBETCTBUM ¢ TpeOoBanusmu U HopMmamu |IEEE1459-2010
(U3mepeHre MOTHOW MOIMHOCTH CETH M €€ COCTaB/SIIOIIMX B TPEX(a3HBIX JIEKTPUYCCKHX CETAX C
HECUMMETPUIHON W HEIMHEHHON HATrpy3KOi).

B MeHI0 mokasza pe3ysbTaTOB M3MEPEHHH NPUBOAUTCS pealibHO norpedisiemMas sHeprust (kBr-uac),
3HaYeHME TOJIHOM dHeprun (KBA-uac), a Taxxe peaktuBHas sHeprust (KBAP-yac). Mi3smepenne MouiHocti
W DHEpPruM HAuyWHAeTCs OJHOBPEMEHHO C akTHBalmeld paboThl mpubopa B pexuMe «MOIIHOCTL U
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sHeprusi» (Power & Energy). Ha skpaHe cOOTBETCTBYIOIIME CUMBOJIBI CUTHATH3UPYIOT O EMKOCTHOM

() 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): akTuBHast MOITHOCTH /active power.

S (MVA): nonuas momaocTs/apparent power (sanpsox. CK3 x ok CK3).

Q1 (Mvar): peakTiBHas MOIITHOCTH /reactive power.

PF: xo3¢. momuoctu (KM)/power factor, otaorrenne momraocreit P/S.

cos® (DPF): cMemEnHbIN K03(). MOIIHOCTH. BBIUHCIACTCS ¢ HCIIOIB30BAHUEM CP.KB. 3HAUCHUH
TOJIEKO OCHOBHOU (TIepBOH / (hyHIaMEHTaIbHON) TApMOHUKH CHTHAJIA, U PABEH KOCHHYCY
(ha30BOro CIBUTra MEXIY TOKOM M HAIPsDKEHHEM OCHOBHOW rapMoHUKH. PaBeHCTBO K03 (. PF =
DPF (mo pyccku KM ) = COS ¢ TOJIBKO IPH TAPMOHUYECKUX (CHHYCOUANbHBIX) CUTHAIAX.

tan®: oTHOIICHHE PEaKTHBHON MOIIIHOCTH K akTuBHOMU (Q/P).

Urms: c.k.3. HanpsHKeHUS .

Irms: c.x.3. Toka.

B o .
: inductive load MM: capacitive load

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

+ + 7t o + <+
Reactive system power of fundamental: Q =3-U/ -, S‘“((Plh -y )
Superscript + stands for the positive sequence component

Onwucanne QyHKIMA KIABHIIL:

[F3]: BeioB BcmmsBaromero MeHwo (mox Ttabmumei  «MOIITHOCTBY), KOTOpOE OTOOpaxaer
MOTpeOIeHHYIO SHEPTHIO (3 CTPOKM) B Kax10i (ase u e€ obIiee cymmapHoe 3HaueHwue (total) .

[F4]: Bxox B pexxum otobpaxenust «TpeHm.

[F5]: Hepexmouenue IMyck/ Yaeps:kanune (RUN/ HOLD).

< DKpaH B pekuMe « JHEPrus»



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

6 3aKpbITh =
Onucanue napaMeTpoOB (ITOACBCYCHHASA o0nacTh Ha 9KpaHe):

kWh: akruBHas sneprus/ active energy
kVAh: monnas sueprus/ apparent energy
kvarh: peakrusnas sueprus / reactive energy

Onucanne QYHKIMHA KJIABUII!

[F2]: Copoc nokazanuii Ha auciuiee (0OHYJIEHHE PE3YIILTATOB)

[F3]:BosBpar k oToOpaskeHHIO «Tabauuna MOIIHOCTbY.

[F4]:Bxon B pesxim oToGpaskerus « Tpenay (rpaduku BEIOpAHHBIX MapaMeTPOB).
[F5]: Hepexmouenne Iyck/ Yaep:xkanune (RUN/ HOLD).

< Dkpan B pexxume «TpeHs MOUIHOCTH/ IHEPTHI»
MOLLHOCTE 1
3HEDrMA

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

S(MVA)
0

[udpsr oroOpakaeMble B TabiMIE pe3ylbTaTOB H3MEPEHMH, IPEJCTaBISIOT cOoOOH TeKyIue
BEJIMYMHBI, KOTOPBIE MTOCTOSHHO OOHOBIISIOTCS. I3MEHEHUs STHX BEJIMYUH BO BPEMEHU (PUKCUPYIOTCS B
MOMEHTBI OCYILIECTBJICHUS U3MEPEHUI U (HOPMUPYIOT KPUBBIE TpeHa. Bce BEMUMHBI, TOKa3bIBaCMbIC B
MEHIO pe3yJIbTaTOB U3MEPEHUH PErUCTPUPYIOTCS, OJJHAKO TPEHIIBI 110 KaXKIOMY IapaMeTpy pe3ysbTaToB
n3MepeHnil (M3 KaKI0# CTPOUYKH MEHIO) MMOKa3bIBAIOTCS [0 OJHOMY — cpa3y Tpems (a3HbIMU KPUBBIMH
(L1 —s#cénm, L2-3en., L3 -kpacn.).

Haxxumats pynkumonansayro knasuiry F1, («TABJL») s Beioopa TpebyemMoro napamerpa ¢ Lelbio
oroOpakeHHss ero TpeHga. I'paduku cTpoATCS OT NpaBOro Kpas. 3HAUCHHWS B BEpPXHEH CTPOKe
COOTBETCTBYIOT MTOCJIEJHUM 3Ha4EHHSIM, BEIBEJICHHBIM KaK TOUYKa Ha MpaBblii kKpail rpaduka.

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

v' PE=or_0 g0 1. He BCA MOIIHOCTH MOTPEOIAETCH; NPUCYTCTBYET HEKOTOPHIM MPOLEHT
pEaKkTHBHOW MONIHOCTH. TOK oOmepexaeT HampshKeHHE (€MKOCTHAs Harpys3ka) WM OTCTaeT
(MHIYKTUBHAS HArpy3Ka).

v' PF =1: Bcst IOABOAMMAS MOIIHOCTE MOTPEOISIETCS YCTPOUCTBOM. HanpsbkeHue U TOK Haxoastest
B (a3ze.
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v' PE = -1: yCTpOICTBO reHEpUPYET AIEKTPOIHEPTri0. TOK M HANPSIKEHHE HAXOAATCA B (hase.
v' PE =or -1 10 0: ycTpOICTBO reHEPUPYET IEKTPOIHEPTHIO. TOK ONEPEKAET HANIPIKEHUE HITH
OTCTaeT.

PexoMeHIaMK ¥ COBETHI:

Ecnu otoOpaskaeTcsi oTpuLaTeIbHAs MOITHOCTh MM KOI((GHIMEHT MOIIHOCTH U €CTh IOJKIIOUCHUE K
U3MepsieMoil Harpyske, HpOBEpbTE, HAMpPaBICHbl JM CTPEIKH Ha TOKOBBIX KJeHlaX K Harpyske
(mpaBHJIBHOE HaINlpaBJICHHUE IEPETOKa MOIIHOCTH).

PeaktuBHas momHocTs (VAR) Hanbosnee 4acTo BOSHUKAET U3-32 MHAYKTUBHBIX Harpy3okK, TaKUX Kak
JIBUTATeNH, Apoccenr u TpaHcdopmaropsl. IIpobneMbl ¢ Hanu4neM PEeaKTHBHONW MOIIHOCTH PEIIAr0TCs
YCTaHOBKOH KOH/IEHCATOPOB KOpPPEKIHH. Ilepex ycTaHOBKOH KOHIEHCATOPOB KOPPEKIMH (yCTaHOBOK
KPM) cnenyet mpOKOHCYIBTHPOBATECS ¢ KBATH(PHUIINPOBAHHBIM HHXEHEPOM JTAHHOTO 3JIEKTPOXO3IHCTBA,
0COOCHHO €CIIH BBIMIOJHACTCS N3MEPEHHE TapMOHHK TOKa B cBoeH JY.

8.6 ®aukep

Pexum Flicker * (dhnukep, Meplanne) KOJTHYESCTBEHHO OLICHMBACT U3MEHEHHS SIPKOCTH CBEUCHUS JIaMI
HaKaJIMBAaHUsI, BBI3BAHHBIX KOJICOAHMSIMH HANPSDKCHUS CETH.

*- 0u4yu4enue Heycmod!msocmu 3pumeilbHo02c0 60CNPUAMUSAL, 6bl36AHHOE C6€eMOBbIM UCMOYHUKOM, APKOCMb UIU
CneKmpaﬂbelﬁ cocmae Komopo2co USMEHAIOMCES 60 6PEMEHU.

AnroputMm u3mepenuit coorserctByeT craHmapty EN61000-4-15 um ocHOBaH Ha MOIENH BOCIPHSATHUS
MepLAHHUs YelOBEYECKHM IJIa30M U MO3rOM. AHaIN3aTop Npeodpa3yeT AIUTEIBHOCTh U AMIUIUTYIY
KoyeOaHnii HANPSUKEHUS B «Memaromui pakrop» (annoyance factor), seissannsiil pesynsTupyronmm
MepuanueM namnbel 60 Bt. Bricokuii moka3zatens (mo3a) ¢umkepa O3HaYaeT, YTO OONBIIMHCTBO JIFOJCH
0XapaKkTepHu30Bajo Obl M3MEHEHHs CBETHMOCTH Kak pasziapaxkatomue. KosjeOaHus HampsDKEHUS MOTYT
OBITh OTHOCHUTEJIEHO MAaJIBIMHU. AJITOPUTM HM3MEPEHHS ONTHMH3HPOBAH AJIS JIAMII C IHTAaHHEM OT CEeTH
120B/60I'y wiu 230B/ 50T, Mepuanue xapakrepuszyercs 1 Kaxaoi ¢asel L1/ L2/ L3 mapamerpamu
0TOOpaKeHHBIMH B MEHIO PE3yJIbTaTOB U3MEPEHUI.

CootsercrByromiee MeHIO «TpeHa» moka3blBaeT M3MEHEHHS BCEX H3MEPSIEMBIX BEJIMYMH B MEHIO
TaOIHIBI PE3yTbTATOB H3MEPEHHH.

Ilpumeuanue: @ynkyua Flicker (mepyanue) ne npumensemcsa npu usmepeHusax 6 cucmemax c
yacmomoii numairouwieii cemu 400 I'y.

drKep XapaKTepU3yeTCs: KPaTKOBPEMEHHOM 10301 Pinst (u3m. 3a 1 MuH 1y1st GBICTPOI OLIEHKH),
KpaTKOBPEMEHHOM 70301 PSt (u3M. 3a 10 MUH) 1 10JArOBpEMEHHOM 10301 (uukepa Plt (u3M. 3a uHTEpBaN
2 yaca). OTH JaHHBIE BEIBOJIATCS B MEHIO IT0Ka3a Pe3yJIbTaTOB H3MEPEHHH.

< Dkpan B pexxume «Tabauua»

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

Pinst
Pst

PIt 0.00 . 0.00

Onvcanue QyHKIMNA KIABHIIL

[F4]: Bxon B pexum oroOpaxenus «Tpenn» (rpaduxu diukepa).
[F5]: Tepexmouenue Iyck/ Yuepskanune (RUN/ HOLD).
Onucanne mapamMeTpos:




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. MrHoBeHHbIH (iukep oToOpakaeTcss B mojaMeH0 Pinst, koTopoe BBIBOAUTCS B MEPBOit
ctpoke Tabmuupl. @nukep Pinst orobpaxaercss B Buae ObICTPOro rpaduka BPEeMEHHOW 3aBHCHMOCTH
MEIIAOLIET0 MEPLAHHUs.

PexoMeHIaMY ¥ COBETHI:

[Tpu m3mepennn mepranns 3a 10 muH (Pst) T0BOIBHO GOJBIION MPOMEKYTOK U3MEPEHUS UCIIONb3YeTCs
JUIL yCTPaHEHHs CIyYalHBIX IIOMEX. OTOT NPOMEXYTOK IOCTATOYHO JUIMTEIEH A OIPEICICHUS
BIMSHHUSA OJHOTO MCTOYHHKA C JUIMTEIBHBIM ITUKJIOM paboThl HAmomoOHe OBITOBBIX AIEKTPONPHOOPOB U
XOJIOAUTIBHBIX YCTAaHOBOK.

IMpomexyrok m3Mepenuii B 2 yaca (Plt) mosnesen, korma umeercs Oojiee OJHOTO MCTOYHHKA MOMEX C
HEPEryJISAPHBIM IMKJIOM paOOThl U U1 000pYIOBaHUS HAMOAOOWE CBAPOUYHBIX AMIapaTOB M MPOKATHBIX
CTaHOB.

8.7 Hecummerpus U/l (Hecummerpusi Hanpsikenust)

Pexxum "Hecummerpusi»* (qucbanianc) B CHCTEME SHEPrOCHA0KEHUS TpeX(Pa3HOro MEPEMEHHOTO TOKa
oTto0OpaxkaeT coOTHOLIEHUs (a3 HANPSHKEHUI U TOKOB - KOT/Ia Cp.KB. 3HAYEHHsI OCHOBHBIX COCTABIISIOLINX
MeXAy()a3HbIX HANPSHKSHUI WM YTIIbl cIBUra (a3 MEXK1y OCHOBHBIMH COCTABIISIOIIMMH MEXIY(azHbIX
HaTpsDKCHUH HE paBHBI MEXIY COOOM.

*- Cmenenv necummempuu 0ObIYHO BbIPANCAION OMHOULEHUEM HANPAXCEHUll (MOKOB) 0OPAMHOU U HYAC60L
noC1e008amenbHOCHel K Hanpsiicenuto (moxy) npamot nocredosamenvrocmu (Uneg, Uzero/ Ineg, lzero)

Pe3ynbraThl U3MepeHuit 0a3UPyIOTCSl Ha BBIYUCICHHUSIX C UCIOJIb30BaHHEM OCHOBHOUN rapmonuku (50
wim 60 Iy Mo MeTony CHUMMETPUYHBIX COCTaBISIIOMMX). B 3-x (pa3HBIX IHEPreTHUECKHX CHUCTEMax
(ha30BBI COBUT MEXIY HANPSDKEHISIMA U TOKAMH JJOJDKEH OBITH O3KuM K 120°.

Pexxum «Hecummerpusi» obecriednBaeT OTOOpa)keHHE pe3yJbTaTOB W3MEpPEeHHWi Mo BceM ¢azam B
COOTBETCTBYIOIEM MeHIO «Tadmuay uin B BHIC KPyroBoil BeKTOpHOM auarpammel («@azop» V/ A).

Wnrepdeiic skpana «Tabauma» (Ipy akTHBAllMM pEXHMa B TJIABHOM MEHIO) OTOOpaxkaeT Bce
YHCcIeHHbIe 3HadeHusa (B 4-x mp. 3P cucremax). HECUMMETPHs HAIpPsOKEHUs OOpaTHOM M HyIJeBOH
nocnepoBarensHoctedt (Uneg, Uzero), HecumMeTpust TOKOB 00OpaTHO# M HYJIEBOM MOCIIEI0BATEIbHOCTEH
(Ineg, 1zero), HanpsbkeHne OCHOBHOM (ha3bl, TOK OCHOBHOU (Da3bl, 4acTOTa, YrOJ MEKAY HAMPSIKEHUSIMU
(haza-HyJb OTHOCUTENBHO OMOPHOH (a3bl L1/A, yribl Mexy TOKOM M HANPSIKEHHEM ISl KaKI0# (asbl.
JomomauTenbHO K TOKa3aHWAM mucOamanca (%, OTHOCHTENBHBIC TIIOKa3aHMs) MOXKHO BBIOpATh
abcomtoTHbIe 3HaueHus. l[lepedeHbh OTOOpakaeMbIX TOKa3aHWUM 3aBHCUT OT BBIOpDAHHOW B MEHIO
KOH(UTypanuy IPOBOAKH (THIIA CETH).

< Dkpan B pexxume «Tabauua»
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]: Bxox B pexxum otoOpaxenus «Bexkrop» (Phasor).
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[F5]: Tlepexmouenue Ilyck/ Ynep:xanue (RUN/ HOLD).
Omnucanne mapaMeTpos:

Uneg:HecnMMeTpHs HAaTIPsKEHIST 00paTHOM Ineg: HecumMeTpHst ToKa 0OpaTHOM
HOCIIeI0BATEIHHOCTH MIOCIIEJOBATEILHOCTH
Uzero: HecMMMeTpHs HAIPSDKSHUS HYJICBOH Izero: HecuMMeTpHs TOKa HyJICBOM
MOCJIE/IOBATENILHOCTH TIOCIIEI0BATEILHOCTH
Ufund: HanpsiokeHne 0OCHOBHOW FapMOHHUKH Ifund: Tok OCHOBHOI TapMOHMKH

®DU(°):Da30BrIil yrox capura HanpspKkeHus Mexny  @1(°): Pa3oBrIil yros cABUTa TOKa MEXITY

(hazamu™ ¢dazamu*

®@|-U(°):Da30Bblit yrou ciBura MexIy HanpspDKEHHEM W TOKOM OCHOBHOM 9acTOTHI

*-Veon nanpsicenus u moxa 6 kaxcooul ghase onpeoensiemcs: OMHOCUMENbHO HANPANCEHUS]
onoprozo xkanana L1/A (ref ch/ kanan usmepenus nanpsiicenus, ibpannblii 8 Kauecmee KOHMPOILHO2O
npU MHO2O(A3HBIX USMEPEHUSAX).

OcHoBHas yactora (fundamental frequency): Hactora B crieKTpe, MOTy4CHHOM yTEM
npeobpasoBanusi Oypbe GYHKIUH BPEMEHH, OTHOCHTEIFHO KOTOPO pacCMaTPHBAIOTCSI BCE YaCTOTHI
CIIeKTpa

< Dxpan B pe:kume «Bexrop» /Phasor
Hecummetpua HanpskeHr3P WYE 4] / 2019-03-25 14:39:46

Yacrt. =50.00Hz

Vifund:

0.0
-120.0

-240.0

v
(VR VIV 0 N I ... WO .51
OkpaH oToOpaxkaeT (ha30BBIE COOTHOIICHUS MEXIy HANpPsHKCHUSIMH M TOKaMH Ha BEKTOPHOM

JMarpaMMe, TpeJCTaBISIoNIel OKPYKHOCTh pasJiesieHHyto Ha 30 yrioBeIX ceKTopoB. Bekrop omopHoro
kaHana — asza L1/A uMeeT MONOXHUTENBHOE TOPH3OHTAIBbHOE HampapieHHe. OToOpakaroTcs Takke
JONIOJIHUTENBHBIE  YHCIIOBBIE  JIaHHBIE:  HECHUMMETpUSl  HampsDKEHHs WM TOKa  oOpaTHOM
nocseioBaresibHOCTH (OTH. % Wi abc. 3HaveHHe), HECHMMETPHs HalpsDKeHUS WM TOKa HYJIEBOM
mocie0BaTeNnbHOCTH (0TH. % WM abc. 3HaueHue), (a3HbIe HAPSIKEHNE WIM TOK OCHOBHOM TapMOHUKH,
yacrora, casuru ¢as U/l

C momMompio (hyHKIIMOHATBHON KiaaBumu F1 MokHO BEIOpaTh oTOOpaskeHHe HampsuKeHWH Bcex (as
(V), TokoB Bcex a3 (A) win HanpsLKeHHe U TOK utst oo ¢aser (L1/ L2/ L3).

Onvcanve QYHKIUA KIABUIIL!

[F1]: mepexmtoueHue orobpakenus- Hanpsikenus Beex dasz (V), Toku Beex a3 (A) ui Bce mapamerphl
B oiHO#1 (aze L1/ L2/ L3 (omHOBpeMeHHO HampshkeHHe/ TOK/ (pa3oBbId yrod).

[F4]: Bosspar k otobGpaxkenuio « Tadaumay.

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

8.8 Tlepexoanble mpouecchbl: BLIOPOCHI, CKAYKH M MyJabcamuu (MMmyJibchbl HANPSIKEHU)

[Ipubop obecrneyrBaet 3amuch HOPMbI CHTHANA C BBICOKHM Pa3peIICHUEM P BO3MYILICHHUIX B CETH.
AHanu3aTop MO3BOJSIET MOJYUYUTh CKPUHIIOTHI KPUBBIX CUTHAJA TOKA U HAMPSKEHHUs TOUHO B MOMEHT
TaKAX BO3MYIICHUH, C BU3yalu3aleid (OPMBI CHUTHANIA B CIydae MPOBAIOB, BHIOPOCOB, MEPEPHIBOB,



OpockoB/ MMIIyIbCOB TOKa W Iepexomsbix mpomecco® (Transients). Ilepexomnble mpomeccsl Ha
OCIIIIJIOTpaMMe HAMpPsDKeHHS (MM TOKA) MPOSBISIFOTCS OCTPHIMH MHKAMH (MMITyJIbCaMHU). DHEPrus
TaKuX MMITYJIbCOB HACTOJBKO BEIHMKA, YTO OHH MOTYT BBI3BaTh MOMEXH B paboTe 3/MOTPeOHUTENS U JaKe
MOBPEXJICHUE YYBCTBUTEILHOTO JICKTPOHHOTO 000PY/I0BaHUSL.

Wnpopmauns Ha skpaHe aHaimzatopa B GyHKIMU «IlepexoaHble mpoumecchD) MPEACTABICHA KaK B
ocworpade, HO IIPH 3TOM BepTUKAJBHBIN MacmTab yBeJNMYEH A1 HAOJIIOACHUS aMIUIMTYABI ITHKOB,
pacrionokeHHBIX Ha cuHycomze 50/60 T'm. OcrmuiorpaMMa 3alMChIBACTCS KaKIBIA pa3, KOraa C.K.3
HanpspKeHUs! (MK TOKA) BBIXOANT 33 33aHHBIC TDAHMUIIBI OITyCKa.

MakcumanbHo B mpubope Moxer ObTh 3ammcano 10 100 mepexoanbix coOwbiTuil. Yactora
JMCKPETH3aluK B JaHHOM pexknme coctasisieT 163.840 orcyeToB B cekyHIy.

CKAYOK HARPAMNCEHUs, UMRYIbCHOE RepeHanpsadycenue: Boana wuanpsicenuss nepexoonozo
npoyecca, PpacnpocmpaHAiowaics 6001b JAUHUU UMY Yenu U  Xapakmepusviowjdascs Oblcmpuim
Hapacmanuem u MeoleHHbIM CHUMCEHUEM HANPANHCEHUS.

*-nepexoonstii npoyecc: Henenue 6 gude UsMEHeHUs MeHCOy O8YMsL COCEOHUMU CMAYUOHADHBIMU
COCMOAHUAMU 30 UHMEPBANL BPEMEHU, KOPOMKUU NO CPABHEHUID ¢ NOJHOU PACCMAmMpUsaemMol wKauiou
BPEMEHU.

<> 3Kp3H B peKuMe «(I)opMa»
Wmnynbebl Hanpsbkernsa 3P WYE & /2019-03-26 11:27:04

Yacrt. =49.98Hz

0.02v

Onucanne QyHKIMA KTaBHOI:

[F1]: Bocnpou3BeneHue 3axBaueHHbIX aHOMaIuid (popMbl mybcarii).
[F2]: ABToycTanoBKa (aBTOMACIITAOMPOBAHHE CHTHAIA HA YKPAHE)
[F3]: Bki/ BBIKI BepTHK. Kypcopa

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

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

Ha cnenyromem puc. moka3aHo cOOBITHE NMITYJIECHOM IOMeXH (aHOMaITHs):
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Transients {i / 2018-02-16 05:53:52

M. 0.00V

8.9 Bbpocok myckoBoro Toka (IlyabcoBoii TOK)

Anamuzatop AKD-2200 obecreunBaeT perucrpanuio myckoBbix Tokos/ Inrush currents. Bpocok
ITyCKOBOTO TOKa - 3TO BCIUIECK TOKA HAarpy3kd, BO3HMKAIOIIMI IpH BKIIOYCHUH MOIIHOW WIIN
HU3KOUMIIEAAHCHOW Harpy3kd. OOBIMHO TOK cTaOWIM3MpyeTcs 10 HOMHHAJIBHOTO 3HAYEHHS dYepes
HEKOTOpPOE BpeMs IIOCJIE BBIXOJA HArpy3kH Ha pabounmii pexxum. Hampumep, IyckoBOW TOK B
ACHHXPOHHBIX JBHrarensx MoxeT B 10 pa3 m Oonble MpeBBIATh HOPMANBHBIA padOYMil TOK
YCTaHOBHMBLIETOCS PEXXHUMa MOTPEOICHUS SHEPTHH.

Pexxum INrush— «oauHOYHO TOBTOPSIEMBIii», T.€. 3aUCh BPEMEHHBIX 3aBHCHMOCTEH YPOBHS TOKa W
HAINpPsDKEHUS TIPOUCXOMT TIOCIIe HCTEUSHNUS 33/IaHHOTO BPEMEHH OXKHIaHuUs (IIEpPUOA MHTETPUPOBAHHMS) U
npu (GakTHUEeCKOM HACTYIUIEHHMH COOBITHS MO TOKY (coObiTHe 3amycka). CoOBITHE MPOUCXOIMT, KOTAa
MTHOBEHHOE 3HaUCHHE TOKA MPEBBICHUT 3a/laHHBIE TPAHHIIBI.

I'paduk crponTcst oT mpaBoi TpaHUIBI 3KpaHa K JeBod. [IpeamyckoBas WHGpOpMAIMs MO3BOJSET
YBHAETB, YTO POUCXOIIIO B HATPY3KE Mepe]] MOSBICHUEM ITyCKOBOrO TOKa (pretrigger).

< Dxkpan B pexkume «Tpenm»
MyckoBow Tok 230V;50Hz;PY-3000A & /2019-03-26 11:37:03
CobbiTia 1 Ig !!! E j

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

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
0

Haxonsicey B rmaBHOM MeHIO BeIOepuTe pazaen «IlyckoBoii TOK» 1 HAKMHUTE KiIaBuiry «BBomxy.
OTKpBIBacTCS MEHIO YCTaHOBKHM mapamerpoB paHHoOW ¢ynkunn («<HACTPOHMKA» Page Down,
I[TyckoBoit Tok),

[anee Bocnosnb3yiirech kiaBumamu co crpeiakamu (¥ A - nepemenienue, P < - BBIOOp 3HAUCHUN) /IS
M3MEHEHHS B MEHIO [TapaMeTpOB (TPaHMLY JOITYCKOB) IS QYHKIIUH PETUCTPAIIMU ITyCKOBOTO TOKA:
- «(IJIMTEJBHOCTDb» oxuaaeMoe BpeMsi HapacTaHHs ITyCKOBOTO Tpoiiecca (3aB. ycraBka- 1 MuH),
- «Hom. Tok (A)» -3HaueHHEe HOMHHAIBHOTO TOKA HArpy3ku/moTpeduTens (auanasoH 1xA... 150 kA),
- «IToporoBoe 3HaYeHHE» - 3HAUCHHC BEPXHEH TpaHHUIBI ITyckoBOro toka (OObuHO BeIOMparoT >120%
3HAYCHUS HOMHUHAIBHOTO TOKA. 3aB. ycTaBka /3HaueHue no ymonuanuro — 20090).
- «'mcTepe3uncy - mpu peructpanuu codbITust (MOPOr 3ama3/bIBaHKs — 3aB. ycTaBka 2%0 HOM. TOKa).
IIPY 3TOM OTOOPaXKAIOTCSI B CTPOKE yNpaBieHus kiaBuin «3aB. Yer.» u «CtapTy.



< DURATION

AMPLITUDE WINDOW
THRESHOLD

(FTRIGGER) A } HYSTERESIS

pretrigger

inrush time

Makcumanbhbiii Tok (IMax) ompenernseT pasMax BEpPTHKAJIbHON IIKAdbl OKHAa OTOOPaXKEHHS TOKa
(Amplitude window). IloporoBoe 3HaueHHE - 3TO TpaHUIIA TOKA OT KOTOPOM 3aIlyCKAeTCs 3amuch
BpeMeHHbIX 3aBucumMocTeil (threshold). Bpems myckoBoro mpomecca (inrush) - s3to Bpemst ¢ MOMEHTa
MYCKOBOTO COOBITHS 70 MOMEHTa, KOIJla TOK B HArpy3Ke ymaaeT A0 YPOBHS, OMPEIeIseMOro
3anazapiBaHueM/ Hysteresis (rucrepesnc otoOpaxeH Ha rpaduke BpEeMEHHOW 3aBHCHMOCTH JBYMS
BEPTHKAIbHBIMU YePTaAMHU OTHOCUTEIBHO ypoBHs 3amycka/ Threshold).
B BepxHell cTpoke BBIBOAATCA C.K.3. 3HAYCHHMS BCEX BEJIMYMH 3a BpeMs myckoBoro mpouecca (U/l) Bo
Beex (aszax. Ecim BrimtoueH kypcop (Cursor On), To BEIBOIATCS Cp.KB. 3HAYCHHS M3MEPEHHBIX BEJIHMYMH B
TOYKE HAXOXKCHHUS Kypcopa.

Onucanve QyHKINH KIaBUII:

[F1]: TepekmtoueHune mapaMeTpPOB IS OTOOPAKCHHSL.

[F2]: Joctym k Tabmuiie cobbituii «I1yckoBOI TOK»

[F3]: B/ BeIkI Kypcopa

[F4]: AxruBarus pactsokku/ Zoom (Bka/ Beik)

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

< Jxpan B pexnme «Tadauua codbITHI»
Nyckoeoi Tok 1 @ 2018-02-21 05:55:58

CobbiTua:1 e

BpEMA YPCBEHE ANIMTENBHOCTL

8.10 3anuch popmsl curana («Popmay)

B anammsarope AKD-2200 noamaepxuBaercs pexuMm mubpposoro «marnutodonay/ Wave Record,
KOTOpBIN o0OecreunBaeT 3anuch GopMbl CUTHAJIOB HAIpshKEeHUst U Toka. Yacrora auckperuzanuu 10 20
KBb106/c u Bpems mymurenbHocTy 3anuck 10¢ ...10MHuH - SIBJISIOTCS HACTpauBaeMbIMH TTapaMeTpamMu. ITH
HACTPOMNKH JOCTYIIHO 3aJaTh B MCHIO DKpaHa — IPpU Ha)kaTHH KiaBuinn «Popmay (Ha puc. HIDKE — CIIeBa).

40



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

IMocne oxoHuaHms 3ammcu (Ha puc. — crpasa) ¢aitn WAV- popmara OyneT creHepupoBaH MpHOOPOM U
MOJIb30BATENlb  CMOXKET BOCHPOM3BECTH TOJBKO C  TOMOILBIO nporpaMMHOe  o0ecneyeHus,
MHCTAJUIMPOBAaHHOTO Ha BHemHeM [1K.

Hpumeuanue: Taxue paiiiibl He MOJEPKUBAIOT BO3MOXKHOCTD OTKPBITHS B IPOIPaMMHO-aNapaTHON
o6oJouke ananuzaropa (T.e. pyHkuus «IIpocMOTp» - He AOCTYMHA B MeHIO KiaBuiy «IlaMsThy).

8.11 Llndposoii perucrpartop («Perncrparop»)

Pexum peructparmu (LOQger) aaet BO3MOXKHOCTh XPaHUTh OOJBIIOE YHCIO MOKa3aHWU (TPpyIn
JIAHHBIX) C BBICOKUM pa3peneHneM. [1oka3 moka3aHui oCymecTBICTCS Yepe3 peryaupyeMble HHTEPBAIIbI
BpeMeHH. B KOHIle 3aJaHHOTO WHTEpBaja BEIMYMHBI BCEX IIOKa3aHWUH (MHMH, MakC W CpEIHHE)
COXPAaHAIOTCS B JOJTOBPEMEHHON MaMATH, MOCIE YEro HAYMHAETCs HOBBIM MHTepBan 3amuchH. CeaHc
pErucTpalyy NpoaoJKaeTCs B T€UEHUE YCTAHOBIEHHOMN JUINTENIBHOCTH.

AHanuzaTop WMeeT 3ajaHHble MapaMeTphl (M0 yMONYaHUIO 28 THMOB), KOTOpbIE HAa3HAYEHBI IS
pPETUCTpAIK U MOTYT PEJaKTUPOBATHCS IOIB30BaTENIEM NPH HEOOXOIUMOCTH.

Bxoj B peXUM perucTpaiiy OCyIIeCTBISIETCS U3 INIABHOTO MEHIO HacTpoiiku nHrepdeiica. Haxmure
knapumry «MEHIO», xmaBumamu (4P V¥ A)mepeMecTUTh Kypcop HAaBHTalMMd Ha  HKOHKY
«PerucrpaTtop» n nanee Haxxatb «BBoay 111 BIOOpa NaHHOW (QYHKIMH.

Pabora npubopa B pesxiuMe perucTpaluny akTuBUpyeTcs KiaBumeil «Crapt/Starty.

[Ipu HacTpolike HEOOXOIMMO 3aJaTh: WHTEPBAI BEIOOPKM W3 quanazoHa 1 cek ... 1 yac (BenmumHa
BPEMEHM JAMCKPETH3aLMM OTCYETOB), MEpeueHb MOKazaHWW aist perucrpanun (knaBuma «Ilapam.y),
JUTUTENLHOCTD peructpanuu (7 aueit mpu 1 usm/c ; .... 478 au. — npu 1 usm/mMuH. 1 GoJjiee), a TAKKe THI
Havyana peructpain - «Hememmenno» wmm «3amyck 1o BpemeHm» (mo Taimepy). JocTymHO
penakTUpoBaHME Ha3BaHMA (paiima ¢ IOMOIIBI0 BHI30BAa BCIUIBIBAIOIIEH KIAaBHATYpHl (pa3gen MEHIO
«CoxpaHuTh Kak..»). [loka3zaHus MOXHO IIPOCMAaTPHUBATh B MEHIO TPEH/A, B MEHIO TMI0Ka3a pe3yIbTaToOB

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 panHOM 5KpaHe I0Jb30BaTElb MOXET I[POBEPUTh [OCTYIHBIM 0O0BEM MaMITH Uil XpaHEHHs
(cBoOOmHOE MecTO), BBHIOpaTh HEOOXOAMMBIE TMapaMmeTpbl W HACTPOWKH PETUCTPATOpPa, YCTAHOBHTH



MHTEpPBaJI 3alKCH, JUIMTEILHOCTh U Ha3BaHKME coxpaHseMoro aiina. s 3amycka nporecca perucrpanun
Haxarts [F5]/ Crapr.
3anmcannbie (ainel coxpansiores Ha Micro-SD kapty B CSV ¢dopmate, KOTOPEI MOKET OBITh OTKPHIT B
K xax Tabmmmuer EXCEL Office 2007 (wmu Gomee mo3mue#t Bepcum). Kaxknmprit ¢aitn permcrparopa
MTO3BOJISIET 3amucaTh MakcuManbHO 7200 MaHHBIX KakK eIWHUYHBIN (aiin, koTopsie ¢ ouepenasiMu 7200
oTcYeTaMu OyIyT COCTaBJIATh OJMH TeMaTH4eckuii Omok. [Ipumep, ycTaHOBIIEH MHTEpBall BRIOOPKH 1cek,
JUINTEIBHOCTD 3aIUCH 331aHa 4 Jaca, IpU 5TOM peructparop chopmupyer 2 daiina 3anucu: ¢ Ha3BaHHEM
Logger 1. csv « Logger -1_1.csv.
JIist perakTHpOBaHUS MIEPEYHs apaMeTpoB Ul perucTpaliy Haxats kiasunty «[lapam.»

< Ixpan B pexnme «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 PEerHCTPUPOBaTh MOTYT OBITH YAaJleHbl U3 HEPEeYHs C MOMOLIBIO
Kypcopa HaBUTalUHU (BBepX/ BHU3, BICBO/ BIPaBO) U HaxaTus KiaBuiu Beibopa «BBOy (co cHATHEM
raJo4Kd B HKOHKE IIapaMeTpa).

ITpn HEeoOxoamMocTH MO00H M3 OTMEHEHHBIX MAapaMeTPOB MOXKHO CHOBAa aKTHBHPOBATh aHAIOTHYHBIM
HOPSNKOM (TaJIOUKa B MKOHKE BKIKOUEHHOTO TIAPAMETPA).

< Dkpan 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 skpaHe B Tabnuie B pealbHOM BPEMEHH OTOOPa)XaroTCsi BCE M3MEPEHHbBIC TaHHBIC B COOTBETCTBUH C
nepeyHeM BBHIODAaHHBIX B MEHIO MapameTpoB. Jisi mpocMOTpa AaHHBIX M MEepexoja Ha CleIyroIue
CTPaHHLBI UCTIONB3YHTE KypCOPBI «BBEpX/ BHU3Y.

Onucanne QyHKIUHA KIaBUII:

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

[F5]: Beixox u3 ¢yHKINEM peructparopa (BO3BPAT B MEHIO HACTPOMKN)

8.12 MonuTopuHr noka3sareieii kayecrsa (IIKJ)

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

B pexume «MOHHUTOP» (MOHUTOPHHT KauecTBa 3JIEKTPOIUTAHUS ) OTOOpaskaeTcst KpaH ¢ O10KkaMu
KOHTEKCTHBIX THcTOrpamMm. I1pu 3TOM nuciuiei oToOpakaer - yIOBIETBOPSIOT MIIM HET BasKHbIC
rapaMeTpbl KauecTBa JIEKTPOINTAHUS 3aJaHHBIM TPEOOBAHUSIM.

IlapaMeTpbl JUIs JIMTEILHOIO KOHTPOJIS:
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1. Cp.xBaipaTHYHbIC 3HAUCHUS HATIPSDKECHUS

2. l'apmonuku

3. @muxep (Flicker)

4. Tposaiel/ [epenanpsorenust/ [epepsissl/ [lepexomuoe U/ Bribpocsr (RVC)

5. Hecummetpus/ Yacrora.
MOHHTOPHHT KauecTBa 3JIEKTPONUTAHUS OOBIYHO BBIIOIHACTCS B TEUSHUE UINTEIBHOTO BpeMeHH. Bxon
B peXuM BhInonHseTcs HaxatueM knaBumn «MOHHMTOP» u 3atem B MEHIO onpe/ieNieHHs MOMEHTa
Havaa m3Mepenus: «HemenneHHO» WM «3amycK mo BpeMeHm» (OTI0KEHHbIN MyCK 1Mo TaiMepy).
MuHuManbHast JUTUTEIEHOCTh U3MEPEHUs - 2 yaca (3aB. ycT.). OObIUHBII epruoa u3mMepenus - 1 Hegenst
(7 nHE# Makc. 3HaYCHUE).
Jli1st mapaMeTpoB KauecTBa IICKTPOIUTAHUS (CM. PUC HUdICE — 6 €60 YACMUL): C.K.3. HANPSICEHUS,
2apMOHUKY U (huKep - 0OTOOpakaeTCs OTISIBHBIN CTONOET Ha KaXKIYI0 da3y. ITH CTOIOUEI IpH
MIPOCMOTpE Ha SKpPaHE PaCTIONIOKEHBI ClIeBa HAIpaBo M OTHOCATCA K azam L1, L2 u L3
(cootBercTBenHO). [Tapamerpsl [IKD B mpaBoii uactu skpana: [[Iposanvi/ Ilepepuvisvl/ [lepexoonoe
nanpsoicenuel Boiopocut] u [Hecummempus | Yacmoma] AMEIOT 10 KasKIOMY MapaMeTpy CBOU
UHAWBUIYaNbHBIA CTONOEI, - OTpaKaIOUINH MOTyIeHHBIE Pe3yIbTaThl U3MEPeHUH B DY BO BCEX Tpex

@a3ax.
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BonbIMHCTBO CTONOIIOB THCTOIPaMMBI MMEIOT IITHPOKOE OCHOBAaHHE, O3HAYAIOIIee H3MEHSIEMBIe
TIpeesbl, OCHOBaHHBIC Ha BpeMEHH (Hanpumep, 95% BpeMeHH B 3aJJaHHBIX JOITyCKax) U Y3KYIO BEPIINHY,
osHavaromyo (GukcupoBaHHei 100% mpenen. Ecnm mpowmsomen BBIXOJ 3a OJWH W3 MPEAETIOB,
COOTBETCTBYIOIINH CTOJIOEI M3 3€JIeHOT0 CTAaHOBHUTCS KPacHBIM. [IyHKTHpHBIE TOPU30HTAIBHBIC JIMHUU
Ha auarpamme o3HauatoT 100% mnpenen u u3MeHsieMmbll npepen. CMBICT THCTOTpaMM € IHIUPOKHM
OCHOBAaHMEM U y3KOH BEPIINHON Pa3bsICHEH HUXKE.

[Mpumep At HOMHHAJIBHOTO C.K.3. HampspkeHust ~220 B ¢ momyckom +£15% (00macTb JIOITyCTHMBIX
3HaueHuit 187 ... 253 B). MrHoBeHHOE CK3 HANpPsHKEHUE TMOCTOSHHO OTCIEKHBACTCS aHAIN3aTOPOM.
[Tpubop BEMUCIAET CpeaHee 3HAUYCHHUE M3MEepeHHoe 3a 10-u MUHYTHBIN Iepro HaOIoqeHus (MHTEepBa
ycpeanenus). CorilaCHO BHYTPEHHEMY aaropuTMmy pe3yibraT 10-u MHH YCPEIHEHHS CPaBHHUBACTCS C
JIONYCTHMBIM OTKJIOHeHHeM (= 187 ... 253 B). IIpu stom mpexaen «100%» o3HAyYaeT, 4TO YyCPEIHEHHOE
3HaueHue Ha 10 MuH MHTEepBase N0JKHBI Beeraa (1.e. 100% Bpemenu co 100% BeposiTHOCTBIO) OBITH B
npezenax jgomycka. Ctonber rucTorpaMmbl CTaHeT KPacHbIM, eciy 10-u MHHYTHOE CpeliHee nepeceder
IpaHUIly JOMYCTUMBIX 3HAYCHUH.

W3mensiemblii mpenein, 3agaHHblid Kak «95%» (BEpOSTHOCTH HOPMAJIBHO JOIYCTUMBIX 3HAYEHUH
=95 %) oszmawaer, uto 95% ycpeaHEHHBIX 3HaUeHMI Ha 10 MUH WHTEepBaje IOJDKHO TOMACTh B 00JIacTh




jJomyctuMmoro otkinoHeHus. Ilpemen B 95% wmenee kéctkuif, uem 100% mpenen. Ilotomy
COOTBETCTBYIOIIUI TUaIa3oH Momrycka oObraHO Oonee y3kmid. st ~220 B on Moxet ObITh, HampuMep,
+10 % (momyctumslit mHTepBan 198 ... 242 B).

Cronbusr s I[lposanos/ Ilepepwisos/ [lepexoonozo nanpsicenus/ Boibpocog y3Kue 1 MOKa3BIBAIOT
YHUCJIO HAPYIICHWH 3aJaHHBIX IIPEAENOB 3a BpeMs HaOmofeHus. JlomycTHMOE 4YHCIO SBISIETCS
n3MeHsieMbIM (Hanpumep, 10 20 coObITHi ITpoBaiioB B Henemnto). Cronder CTaHOBUTCS KPACHBIM, KOrza
YCTaHOBIICHHBIH MTPEJIE/ 10y CK MPEBBIILICH.

MO>KHO UCTIONIB30BaTh CTAHAAPTHBIE HAOOPHI IPEJIENIOB/IOMTYCKOB MIIM HACTPOUTH CBOU COOCTBEHHBIE
(ITonp3oBatenbekue). CTaHIapTHBIM HA0OPOM SIBJISICTCS HAOOP HACTPOEK, COOTBETCTBYIOIINI CTaHAAPTY
EN50160. Bribupate MOXHO H3 TpEX perynmpyeMbix HaOopoB: 1 HaboOp 3aBOACKHX YCTaHOBOK
(EN50160- 3aB. yct.) 1 2 Habopa, KOTOPHIE B IPUOOPE MOKET 3a7aTh OMEPATOP.

[IpuBenennas HrpKe TabIUIA qaeT 0030p acrekToB MoHUTOpHHTA [TKD:!

Napamerp Konuyecreo OrpaHveHin WHTepBan
CTONGLUOB ycpenHeHus
FUCTOrPaMMBI
CpEenHEKE B1PETMHHOE 3, N0 OQHOMY Ha BepoATHOCTE 100%: BEpXHMA | 10 MUHYT
Hanpa#eH1E thazy W HIBKHWIA Npegent
BEpOATHOCTE X % BERXHAA 1
HIHHWA Mpeaens
aIMOHIKIA 3, N0 OQHOMY Ha BepoATHOCTE 100%: BEpXHMA | 10 MUHYT
thazy npegen
BEpOATHOCTE X% BEXHMRA
npegen
MWepLUaHKe (Flicker) 3, N0 0gHOMY Ha BepoATHOCTE 100%: BEpXHMIA | 2 Haca

thasy

npesen
B epoATHOCTE ¥%: BEMXHWA
npesen

MpoBanLET EpEpbIBLBLICTILIE

4, N0 0AHOMY Ha

A0MYCTMROE M0 COBbITMA

H& OCHOBAHMIA

M3MEHEHKA NapareTp, B HEAENH CPEAHEKBALPATHHH
HaNPAKE HMAB IS poCH OMMCHIB SHILWMA BCE Oro 3HaveHUA 3a
3 thaskl MOy ME@HOL,
PasBanarc (Unbalance) 1, AMKCBIBAHILLMA BEpoATHOCTE 100%: BEpXHMA | 10 MUHYT
BCe 3 thasbl npegen
BEPOATHOCTL %% B BPHHAA
npegen
HacToTa 1, OMMCBIBAHILLMA * BEROATHOCTE 100 %: 10 cekyHa
BCE 3 (hasbl BEMMHAR 1 HLBEHUA Npegdens

M3MEPEHHLIA Ha
ONOpHOM BX0AE
HanpAKEHMA AL

BepoATHOCTE X %:
BEPXHAR 14 HLBKHAA Npegentl

< Oxkpan B pexxume «Mouutop ITKI»
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Bxox B pexxum BbiOOpa W ompenesieHHs TpaHUL HpousBoxurcss Haxaruem kinasumu «HACTP»
(macTpoiika) U Janee yepe3 MEHIO BEIOOpa MOMeHTa Havana n3Mepenuii (Hemennenno uinm mo 3amryck mo
BpPEMCHH).

Bnumanue: Bpimaga pe3ynbTaToB HM3MEPEHHH MapaMeTpoOB B BHAE HTOTOB MOHUTOpPWHTA
TIPOU3BOIUTCA Yepe3 WHTEPBAJI BPEMEHH HEOOXOIMMEIA I MepBUYHOTO cOopa M 0OpaboOTKH OTCUETOB
I1IKD, HOo He paHee ~10muH c Havana aktuBauuu KinaBuinud «Crapr». IlosBieHne uHpoOpManuu Ha
9KpaHe Npudopa MOATBEPKAACTCS OAHOKPATHBIM 3BYKOBBIM CHT'HAJIOM.

Jnst ycTaHOBKM Kypcopa Ha TOT WIM MHOM CTOJIOEL TUCTOTPaMMBl HCIOJIB3YIOTCSl KIJIABHMIIH CO
CTpenKaMH BIpaBo u BiieBO (<4 P). V3MepeHHOE 3HaUeHHE, COOTBETCTBYIOIIEE CTOJIOIY, BBIBOJIUTCS B
[IEpPBOM CTPOKE IKpaHa.

Hmxe TMPUBEACHBI MTHAUKATOPBI, NCIIOJIB3YEMBIE B CTPOKE 3arojIOBKa

: HacTpoiika Tpebyemoro % mpemensHoro 3nauenus (x% limit value)

|_| : mpenenbHO nmonyctumoe 3nauenne (100% limit value)

Omnwucanne QYHKIMNA KIABHII

[F1]: C.k.3. HanpspkeHue: Tabauia COOBITHIA, TPEH/IbI (BPEMEHHbIC 3aBUCUMOCTH).

[F2]: TapmoHMKH: rHCTOrpaMMbI, TAOIHUIIA COOBITHIA, TPEH/IBI

[F3] : ®nukep : Tabnuna COOBITHM, TPEHIBI.

[F4] : TIporassr, Ilepepsisbl, [lepex. HampsikeHus: 1 BeIOpOCH: Tabiia COOBITHIA, TPSHIbI
[F5] : Hecummerpus, yactoTa: Tabinia COObITHM, 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

Tabsmia coOBITUH BKITIOYAET BCE COOBITHS (aHOMAnuu), UMEBIIHNE MECTO 32 MHTEPBAJ HAOIIOIEHUS C
YKa3aHHeM X XapaKTepUCTUKH: JaTa/BpeMs Hadana, THI/Ne (asbl, aMITIUTy/Ia | JUTUTETLHOCTb.

OcoOeHHOCTH 3amuCH COOBITHH B pa3IMYHBIX H3MEPEHUSX:

* c.k.3. Hanpspkerue (V rmMSs): coObITHE PETMCTPUPYETCS KaXIbIH pa3, KOrjia HaKoIIeHHoe 3a 10 MuH
Cp.KB. 3Ha4Y€HHE HApYIIAeT JOIyCTUMbIE TPAHHILIBL.

* rapMoHHKH (Harmonics): coObiTHe perucTpupyeTcs Kaxplil pa3, Koraa HakorieHHas 3a 10 MuH
3HaueHue rapmonuku win THD Hapymaer pomycTuMyro rpasuiy.

* IPOBAJTBI/TIEPEPBIBBI/OBICTpBIC M3MeHeH s HanpsokeHus/BoIOpockl (DIP /INT / CHG / SWL): coOsiTre
perucTpupyercst Kaxblil pas, Korja oJiiH U3 IapaMeTpoB HapyllaeT AOIMYyCTUMBbIE JJIsl HETO IPaHHUIIbI.

* Hecummerpust u gacrora (Unbalance/ Hz): coGeiTre peructpupyercst Kaxaplii pas, Korja HaKOIUIEHHOE
3a 10 MUH C.K.3. 3HaYCHHE HAPYIIACT AOITYCTUMBIC JJISI HETO TPAHULIBI.

Omnucanne QyHKIMH KIaBUII:

[F3]: Bxox B pexum otobpaxenus «Tpena»

[F4]: x1aBumra BeIOOpa «3amaHubIe»/ «Bce COOBITH.
[F5] : BosBpar k mpeapinyiieil crpanuie Mento (Hasan).




< Jkpan B pe:xume «ucTorpaMma rapMoHHK»
Monitor 3P WYE ] /2018-02-18 06:20:25

2804.3
I | Limit
[ Allov

—— ———— S k—

I'naBHBIA 3KpaH MOHUTOpA CHUCTEMbI TOKa3blBAeT HAMXYALIYI0 TapMOHHMKY AJsl KaXIOoW U3 Tpex (¢as.
dynkunoHanbHas kiaaBuiia F2 otoOpakaer sKkpaH ¢ TUCTOrPaMMOii, MOKa3bIBAIOIICH NPOLIEHT BPEMEHH,
KOTOpBIM Kaxkaas (aza mpoBedaa B JONYyCTHUMBIX THpejaenax, Ml 25 TapMOHHUK W CYMMapHOTO
rapmoHndeckoro uckaxenus (THDY6).

Kaxnprit crosbern rucrorpaMMbl MMEET IMHPOKOE OCHOBAHME (IPEACTABISIONICE M3MEHSICMBIN Mpeaed,
Hampumep, B 95%) u y3kyro BepumHy (mpencrasiaomnyio 100% mpenen). Cronbenm MeHSeT LBET c
3€JICHOI0 Ha KPACHBI, KOTJa JaHHAs TapMOHHMKA BBIXOIUT 3a JOITyCTUMBIE TPAHULIBL.

Kypcop: anst ycraHOBKM Kypcopa Ha TOT HJIM WHOM CTONOEN TMCTOrpaMMBbl MCIONIB3YIOTCS KJIABHIIH CO
CTpenKkaMH BIpaBo W BiieBo (P> <), MpH 3TOM H3MEPEHHOE 3HavyeHHE, COOTBETCTBYIOILEE CTOJOILY,
BBIBOJUTCS B IEPBOM CTPOKE IKpaHa.

Onucanue QyHKIMNA KIABUII:
[F1]: Bsibop ta3 L1/A, L2/B wnu L3/C
[F4]: Hoctym k Tabuuie coObITHIT «MOHUTOPY.
[F5]: BosBpar k npeapiaylneil cTpaHuile MEHIO (Ha3am).
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9 JUCTAHLHUOHHOE YIIPABJIEHUE
< Hcnoan3oBanue ynpasJsiomero INO (PC software)
Cucremusle TpeboBanus aist yeranoBku [10 mist AKD:
CPU: gactoTa npoueccopa > 1GHz.
[Tamsts: He menee 2 I'B.
Oxkpan: VGA uimi MOHATOD ¢ 6ojiee BEICOKUM paspemierueM (1024x768 wmu BbIie).
O6bem Ha HXKM/I: He menee 100MbB
Cereas xapta: 10M/100M network card.
Oneparmonnas cucrema: Windows Vista wiu ouepensbie Bepcuu OC.
Bepcust Microsoft Office: Office 2007 unu 6onee mo3auss.

9.1 Hacrpoiika LAN unrepdeiica

Anammsarop AKD-2000 ocnamen uaTepdericom LAN mis cBssu ¢ [IK. C momomp0 mporpaMMHOTO
obecrieuennst st [IK  mosb3oBaTens MOXET YAaJI€HHO YIPaBIsATh aHaIM3aTOPOM, 3arpykarb
coxpaHeHHbIe (ailybl, aHaM3UPOBaTh AaHHbIe U co3naBaTh oT4eThl Ha [1K. [Tonbp3oBaTenp Takxke MOXKeET
UCIIONIb30BaTh MporpaMmHoe obecrnedenue st [1K a1 mpocMoTpa OaHHBIX M CHHUMKOB 3KpaHa,
ckomupoBaHHbIX ¢ U-mrcka mpubopa.

Haxmure [LAN SETUP] B pazmene [User] orxpoercs okHO Kak MOKa3aHoO Ha PUCYHKE:

User W 2018.02-17 07:17:36

LAN SETUP
IP In-use:

IP Setup
Use DHCP
® Static
IP Address: 192.168.99.153

Net Mask:

Gateway:

B sToM pazgene MeHro mpuOOpa MOJb30BaTelb MOXKET BbIOpaTh ucnonb3oBate DHCP wmm
HacTpouTh Ipubdop BpyuHyto BBens IP anpec, Macky cetu, 11lnto3 BpyuHy!o.

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

[Tocne npaBunsHOI HacTpoiiku [P-agpeca ams aHamu3aropa, oOpaTHUTECh K aHAM3aTOPY B CETH
o ogHoMy HOBOMY Kabemro. Otkpbith Ha ITK mporpammuoe obecrieuenne PQA View, BriOpath
[ABTo moakmrouenue]/ auto connection win [moakmrouenus BpyuHyto]/ manual connection (BBox
IP-agpeca BpyuHyto) B mapameTpe [(aiin], mocine yCHemHoro moaKIroueHus, HHTepdeiic KOTophIid
SMYNIUpPYET MEHIO aHATM3aTOPa BBIIAJACT BBEPX M MOJH30BATEIb MOXKET 3arPy3UTh COXPaHCHHBINA
¢aiin B mpuOOp, KaK MOKa3aHO Ha PHC. HIDKE:



9.2 Hacrpoiika WLAN (6ecipoBoanblii unTepdeiic)
Bei6epute [WLAN SETUP] B Hactpoiikax [User]option. Otkpoercst OKHO:

3P WYE 7T ¥ /2018-02-27 10:53:

[F1]: OTKpBITE/3aKPBITH COCTUHEHUE

[F2]: HoaximounThes K BHIOPAHHOM ceTn

[F5]: BbliiTi U3 HACTPOIKH COSANHEHUS

OTKpo¥iTe CIMCOK ceTell M TMOIKITI0OYUTeCh OECIPOBOIHOM ceTH. Eciy MoAKIIIOYeHNE YCIICITHO, B IPABOM
yacTu dKpaHa otobOpasurcs [P ampec mpubopa. [Toakmounte HOYTOYK WIH KOMIBIOTEp ¢ (QYHKIHEH
0OecrIpoBOTHON CBSI3M K TOMY JK€ OECIpOBOJHOMY MAapUIpyTH3aTOPy, 3aTe€M 3aIyCTUTE MPOTPaMMHOE
obecrieuerre PQA View na I1K, BeIGepuTe aBTOMAaTHIECKOE MOAKIIOYEHHUE MM PYTHOE MOKIFOUCHHUE
(BBenute [P-agpec BpydHyI0) 9TOOBI peaIn30BaTh TUCTAHIIMOHHOE YIPaBJICHHUE.

9.3 Padora ¢ mporpammoii PQA View

Iporpammuoe ob6ecnieuenne PQA View (I10) peanmsyer nse QyHKIHMM — YIPABIEHHE NPHOOPOM H
OTKpbITHE (PailJIOB COXpaHHBIX Ha MpUOOpe.

Coenunnre npubop u [IK xadenem LAN. Hactpoiite LAN coenmnaenune Ha nmpudope.

3amycture nporpammHoe obecnieuenue Ha [IK u B menro DEVICE BreiOepuTe nimm npockaHupoBaTh Bce
coemunenus (Auto scan), mubo BpyuHyro nobasutsk npudop (Manually Add) o IP agpecy
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;F—Suin Powerm
File | Device | Help

| Auto Scan |

Manually Add

CxaHHpOBaHHE:

~. Analyzerlist [SlE] = |

Analyzer List

Refresh Analyzer List l l Comnect

Jlo6aBneHne Bpy4YHYIO

== = |

IF 192.188. 1 . 113
Cormect Cancel

ITocne naxxatus Ha Connect mosis30BaTen YBUAWUT OKHO IPOTrpaMMBbI:

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

JlucTaHIIMOHHOE yTIpaBieHHE YCTPOWCTBOM OCYIIECTBISIETCS C IMOMOIIBI0 KHOIOK B JICBOH YacTH

BbIIIIEyKa3aHHOTO WHTep(eiica, B MpaBOM 4acTH HAXOMUTCS CHHCOK COXpaHEHHbIX (ailyioB, NOIb30BaTENb
MOJXKET Ha)KaTh KHOTIKY «3arpy3uTh», 9TOOBI 3arpy3UTh BEIOpaHHBIC (haliiIbl Ha KOMIIBIOTED.



9.4 Padora c daiiaamn
[pubop MoxKeT coxpaHaTh Tpu BUja daityios:

Kaprtuuku .bmp

Jannble .pga

Jlorrep .csv

1. OTKpEITHIH (aiina ¢ n300pakeHHEM:

i
a..
%2
o
o 1
o ' 3 B 5 o 1 s o 2 ' 5
T—1 v Eon—uo—0o—W
1 ey | | 48 ey 101 ey -
5 50
g £
10
E2s £
i R
g Ein
15 3
10 100
1 2 H 5 1 z 3 H o 1 5
. [
st
3)(‘
i
£ 0
ws
wn

3. daiin .CSV MONB30BATENb MOXKET Cpasy OTKPHITh B EXCel win B nmpunoxeHun
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10 TEXHHUYECKOE OBCJYKNBAHHUE

Amnammzatopsl AKI-2000 — ABASIOTCS BBICOKOTOYHBIMU HH(POBBEIMH U3MEPUTECIHFHBIMHU TIPHOOPaMH.
Ilpn wx SKcIUTyaTalMd W XPaHEHHH CTPOTO CIEAyHTE PEKOMEHAAIMAM M HHCTPYKIHMSM JaHHOTO
PykoBoacTBa BO n30ekaHNEe BOZHIKHOBEHHSI OTTACHOCTEH MITH BO3MOXKHBIX TIOBPEXKICHHUH.

Hukorna He ucmone3yiiTe mpuOOp B YCIOBHAX OKPYXKAIOMIEH CPEeIbl ¢ BIaKHOCTBHIO IMPEBHIIIAIOICH
PEWTHHI HCIIOJIHEHWSI NpHOOpa WJIM TpH NOBBIIIEHHON TemrepaType (CBbIIIE HOPMUPOBAHHBIX
cneuudukanmii). He mnoxaBepraiite anHamu3atop BO3JCHCTBHIO INPSIMOTO COJHEYHOro cBera. Bcerna
BBIKJIIOUAiTe MPUOOP MOCIIE NCTIOJIB30BAHMUS.

CocTosiHue 6aTapen

DNIeKTPONUTAHHE  AHANU3aTOpPAa  OCYLIECTBIIACTCS  OT  Iepe3apshHkacMOW  HOHHO-JIUTHEBOH
AKKyMYJIITOPHOH OaTaped C BBIXOJHBIM HampsokeHHeM 7,4 B NOCTOSHHOrO TOKa, KOTOPYIO MOXHO
3apsAAUTH B JII0O0M (DYyHKIIMOHAJIBHOM PEXHMME, UCIIOIb3Yys BHEIIHHI CETEBOH aganTep IOCTaBIIEeMbIH B
KOMILIEKTE Ipubopa.

Cnenuduxanuu 6atapen

B amammsatopax AKD mnpuMeHseTCS COCTaBHOH aKKyMyJsITOp (KOTOPBIA COCTOMT W3 4T
CTaHAAPTHBIX JINTHEBBIX Oarapei). OTH 4-¢ OTHEenbHBIX Oaraped c(HOPMHUPOBAHBI M IIEKTPHUUCCKH
BKJIFOUCHBI B OOLIYIO IIETIh aKKyMYJISITOPHOM OaTtaped ¢ CyMMapHBIM BBIXOAHBIM HampsbkeHueM 7.4V un
EMKOCTBIO 5,2 A*Y, KOTOpBIE ITOIKITIOYAIOTCS B IETIh MUTAHUS MPUOOPOM ONMHMCAHHBIM HIXKE CIIOCOOOM.

HanpsikeHue OTKITFOUEHHs COCTaBIISICT: TIpH 3apse Oarapeii - 8.4B (100% 3apsia Ha wHAMKATOPE),
IpU THUTAaHUKM OT BHYTPEHHEr0 akKKyMyJIsITOpa HalpsDKeHHWEe OTKIIOYEeHHs cocTaBUT -6B  (mopor
MHUHHMaJIBLHOTO pecypca barapen).

Cxema momkiroueHusi 6atapen K mpubopy Ha puc. Hike (B mpubope 3apaHee CHSTHI TOPIIEBBIC
HaKJIaJIK{, KPBIIIKA 3a{HEH TTaHeIH):

puc.la puc.16
B coenuHNTENBEHON 2-X KOHT KOJIOJIKE MOJIOKHUTEIBHBIN MOJI0C OaTapen (KpacHBI)
MTOJIKITFOUEH K KOHTakTy VB + | a orpunarensHsIi mostoc (depHsiil) k VB - (Ha puc.la, 16).
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HNPEJYHNPEX/JIEHNE
: OKCIUTyaTHpOBaTh AAHHBIM MPHOOP MOTYT TOJBKO KBAIHU(HUIMPOBAHHBIE TEXHUYECKHUC

cnenuanucTel. llepen 3aMeHOM aKKyMyJSITOPHBIX OaTapel OTKIIIOYUHTE IWArHOCTHIECKHE
BBIXOABI OT LENH 0] HAMPSHKEHUEM [UIS TOTO, YTOOBI M30€XKaTh NOPAKEHHS SIEKTPUICCKUM
TOKOM.

1. OrtkirounTte NPOBOJA U 3aKMMBI IpeoOpa3oBaTens oT TecTupyeMoit uenu (3Y).
2. BeiximounTe npubOp U OTCOSTUHUTE BCE POBOJIA OT BXOIHBIX THE3I.

3. OtBuHTHTE 4 BUHTA Ha TOPLEBHIX IIAHKAX KopIyca (BepX U HU3)

4. Jlanee m3BieYb KPBINIKY 3aJHEH NaHenu npubopa u obecreduTh NOCTYN K OaTapedHOMY
oTceKky (CM. pHC. BbIIIe).

5. OTKITIOUATE CTapyIO aKKyM. 6aTapero 0T BHYTPEHHETO pa3beMa U BCTaBhTE HOBYIO.

6. YcTaHOBHTE KpBINIKY HA MecTO, 3a(UKCHpOBaTh TOPLEBBIE IUIAHKM KOpIyca H
3a()KCHUPOBATH UX COOTBETCTBYIOLIMMH BUHTAMH.

10.2 UYncrka

JUnist YMCTKH U3MEPHUTENIFHOTO MPUOOopa U yXo/a 3a BHEIIHel MOBEPXHOCTHIO MCIONB3YHTE MATKYIO
CyXylo TKaHb. He ncrosp3yliTe OOMIBHO YBIaXXHEHHYIO TKaHb, aOpa3vBHbIC MaTE€PHAIbl, PACTBOPHUTEIH,
aI‘peCCI/IBHI)Ie XKUOKOCTHU U T.II.

10.3 Yruimmsauus
E NPEAYIIPEXKXJIEHUWE: nanHerii cHMBOJ YKa3bIBAeT, UTO MMPHOOP U €ro aKceccyaphl o
OKOHYaHHMHU CPOKa CIIYXOBI JTOJDKHBI OTJENBHO COOMpAThCS M IOJBEpPraThcs MPaBHILHOM
YTHINA3ALMN.



11 TAPAHTUMHBIE OBS3ATEJBCTBA

H3roroBurens rapaHTHPYeT COOTBETCTBHE ITapaMeTpoB NPpHOOpa JAaHHBIM, U3JI0KEHHBIM B pasjelie
«TexHn4eckue XapaKTEPUCTHKW» IPH YCJIOBHH COONIONEHHS IOTPEOHWTENEM IPaBWII SKCIUTyaTallUH,
TEXHHMYECKOTO 00CITY)KMBAaHMS M XpaHEHHS, YKa3aHHBIX B HacTOsImEM PyKkoBozcTBe.

CapaHTHIHBINA CPOK yKa3aH Ha caiite WWW.PIISt.rU 1 MOKeT ObITh U3MEHEH IO YCIOBHUSIM B3aUMHOMN
JIOTOBOPEHHOCTH.

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

Buumanue:
Bce U3C/IUA 3aIATCHTOBAHBbI, UX TOProBbl€ MAPKH H 3HAKH 3apPEruCTpupoBaHbI. I/I3FOTOBHTeJlb OCTaABJISAECT
3a COﬁOﬁ nmpaBo 663 AONMOJIHUTEJIBbHOI'0 YBEIOMJICHUS USMEHUTD cneund)mcaunn u3j1eJIusl U KOHCTPYKIMIO.

11.2 CepBuc u mocjierapantuiinoe o40cjay:;KuBaHme

Ecmu oOHapyxeHBl HapyIleHHs B pabore mpubopa, TO A0 oOpalieHuss B CIyXO0y cepBHca
(mocTrapaHTUIHOTO  TEXOOCHYXXHMBaHMA), YOEOWTECh B HCIPABHOCTH W3MEPUTEIBHBIX IIPOBOJOB
(HaKOHEYHHKOB) U MPABWJIBHOCTH UX NoAKIIoueHUA. [Ipn He06X0IMMOCTH MOMEHANTE UX PaCIOI0KEHUE
(moaKIIOYEeHNE) Ha TPaBUIIBHOE.

Ecnu nocnie aToro nmpubop He paboTaeT AOJKHBIM 00pa3oM, yOequTech B TOM, YTO BCE ONEpaLH U
mnmpoueaypbl H3MepeHI/Iﬁ BBITIOJIHAKOTCA B COOTBETCTBHUU C TMOPAAKOM, H3JIO0KCHHBIM B HaCTOﬂIlIeﬁ
MHCTPYKIIHH.

[Ipn HeoOXoxMMOCTH OTHPaBUTh MPHOOP VIS MOCIEHPOJAXHOTO TEXOOCIY)KUBAaHHS B CEPBHCHYIO
ciryOy WM K Tuiiepy, BO3MEIIEHHEe TPAHCTIOPTHBIX PacX0A0B BO3JIaraeTcsl Ha KJIMeHTa (3akasuuka). [Ipu
3TOM Takast OTIPy3Ka JI0JDKHA OBITH 00sI3aTEJIFHO COTIIACOBAHA C UCTIOJHUTENEM (INIIEPOM).

YBenoMiieHHe ODKHO BCET/la MPUIIAraThCsi K BO3BPALIAEMOMY H3JIEIHI0 U COJIepKaTh NMPUYUHBI €ro
BO3BpAILIEHHUS, & TAK)KE MOTHBUPOBAHHOE M JIOKYMEHTAIILHO MOTBEPIKIeHHOE 000CHOBaHHE.

Jnst oTHpaBKM M3JENWIl JIOJDKEH OBITh HCIIONB30BaH TOJIBKO IEPBOHAYAJIbHBIA (OPUIHHAIIBHBIN)
YIaKOBOYHBIM MaTepual, Tapa. Jlroboe moBpexaeHue (yimepo), KOTOpoe MOKET ObITh HAHECEHO U3JIENINIO
BCJIC/ICTBHE HEHA/UIeXaIel (He OpUrHHAIBHON) YIIAKOBKH, BCTPEYHO MPEABSIBISETCS KIUEHTY ITyTeM €ro
MTICBMEHHOTO YBEIOMJIEHHS O TaKUX (DaKTax.

H3roroBuTeb:
«Suin Instruments Co.,Ltd.» (Kuraii/ TaiiBaub)
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. [InexanoBa, 1. 15A
Ten.(495) 777-55-91, daxc (495) 633-85-02,
JNIEKTPOHHAs TTouTa Prist@prist.ru
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12 CHPABOYHOE TEXHUYECKOE INIPUJOKEHHUE

Homunanbhas gactora* (fHom.) Juana3oH nu3mepeHui Paspemenue ITorpemHocTts
50T 42.50~57.50 I'g 0.01I'n +0.01T'g
60l 51.00~69.00 I'u 0.01I'n +0.01T'g
400l 320~480I"ny 0.01T'y +0.01Tg

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

12.1 BxogHoe HanpsizKeHHe

Yucao BX0JI0B

4 xanana (3 ¢asHbIX mpoBoja + Heiitpasns/ neutral)

Makc. UsBx.

1000 B c.k.3. (Makc. HEIPEpbIBHOE BXOIHOE HAIPSHKEHHE)

Juanazon Unom

Bei6op, ot 1B 10 1000B (B coots. ¢ IEC61000-4-30)

Makc. IMKOBOE HalPsKEHUE

6 xB (umnynbcHOR)

Bx. umnenanc

4 MOwm

12.2 BxoaHoii TOK

Ywuciio BX010B

4 (3 phase + neutral)

Tun

TokoBbIe HaTUMKU (PeoOpa30BaTeNn) ¢ BBIXOJAOM HampsukeHust (MV)
Wcnonrenune — 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), curaxpoHHO 110 8 KaHanam

C.k.3. Beibopka/RMS sampling

4096 touek st 10/12 ko (coots. IEC 61000-4-30)

Cunxponnsarst / PLL sync

4096 touek mist 10/12 nuknos  (coots. IEC61000-4-7)

12.4 PexxnMbl H3MepeHnii U mapaMeTphl
Anammupyrores nmokazatenu KO (IIKJ): yacToTa B cucTEMe IEKTPOCHA0KEHNUS (Jajiee — 4acToTa);

3HAYCHUE HATIPSDKEHHS CHCTEMBI AIICKTPOCHA0KEHHS (Haiee — HarpshKeHHe); GpIuKep; MpoBajibl
HAIpPSDKEHUS U TIEPEHAINPSDKEHNS; IPEPhIBAHUST HANIPSDKEHHST; TIEPEXOIHBIE MPOLIECCHl HAPSHKEHHUS;
ObICTpbIC M3MEHEHUS HATIPSDKEHNUS; HECHMMETpHSI HalpsDKEHUH/ TOKOB; TApMOHHUKH M HHTEPrapMOHHUKA
HaTpsDKEHUs/ TOKA; yCTAaHOBUBIIIEECS OTKJIIOHEHHE HANPSDKEHHS B CHCTEMax 3JekTpocHadxkenus 50 'y

60 I'm.
Pexum HN3mepsieMble napaMeTphl (3Ha4eHHUs1)
Ocuna./Oscilloscope Vrms, Arms, kypcopasle uzmepenus (Vcursor/ Acursor), yactora (Hz)
Boabr/AMnep/Tepu Vrms, Vpk, Arms, Apk, CF, Hz

IIpoBaJibl HaNPSZKEHUA
U NepeHanpsKeHns

Vrmsl/2, Armsl/2, zaxsat go 1000 coGbituii (BKJIrOYasi gaty, Bpems,
MIPOAOJDKUTEIBHOCTh, MaKC. aMILTUTYAy u Ne (pa3pl u rpaHuIy JIomycka -
SIBIIICTCS. HACTPAMBAEMO)

T'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 (3P cern)

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

Nmnyabcbl HaNpsKeHU s
[Transient

Vrms, Vcursor.
KBrI6/C).

(3axBat 10 100 coObITHii / ckOpoCTh BEIOOPKH — 163,84




IIyckoBoii TOk
/Inrush current

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

MoHUTOPHHT™* (CHCTEMBI)

Vrms, Arms, Harmonic voltage, Total harmonic distortion voltage, Plt,
Vrmsl/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:

- 3Ha4yeHus KoHTponupyemoro I1KD, sapnstromierocs rpanuiieii, Huke KOTOpoi Haxoaatest 95 % 3HaueHHiH
(0,95), M3MepeHHBIX 3a IEPHOJT H3MEPEHHIA;
- 3Ha4YeHus KoHTpomupyemoro [TKD, sipnstrorerocs rpanuiiei, Huke kotopoit Haxomsrest 100% (1,0)
3HAa4YEeHUH, N3MEPEHHBIX 3a NEPUOJ U3IMEPEHUH.

12.5 Cnennduxannu pe:kuMoB U3MepeHU i
dyukius «Boast/ Amnep/ I'epuy (Voltage/ Current/ Frequency)

ITapameTp JuanasoH uszMepeHuil Paspemenue ITorpemHsocTs
1~120 Be.k.3. 0.001 Be.k.3.

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

Unk. 1~1400 Buuk. 0.01 Bruk. +0.5% Unom

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

l1Ac.x.3.*

oA 0~150 A 0.01 A £0.1%<0.1A
1~2000 A 0.01A +0.1%+0.1A

65mV/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 0.01 T +0.01 '

60Hz** 51~69 0.01 T +0.01 'y

400Hz** 320~480 0.01 T +0.01 I'ng

npumeu. . *- pe3 yuema cobCmeeHHOU NOSPEUHOCU MOKOB020 NPeodpazo8amels.

** - nomunanvnas wacmoma cemu (Frequency nominal)

Oyuxnus «Iposaanl u nepenanpsixxenus» (Dips&Swells)

[Tapametp Jnana3on uzMepeHui Pazpemenue [TorpemHocTh

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

1Ac.x.3. 1/2 B 3aB. oT THna T/npeobpaszosarens | 0.01A +1%

[Toporosoe Iopor 3anmaercst kak % (IPOLEHT) OTKJIOHEHUS! OTHOCHTEIHFHO HOMHHAIBHOTO

3HaueHHe* HarpspkeHus. THObl IeTeKTHPYEMbIX COOBITHIA: MPOBAJIBI M I€PEHAIPSIKEHNS;
NpephIBaHUS; MEPeXOHbIe Tporecchl; ObicTpbie m3Menenus (Dips& Swells,
Interruption, Voltage Rapid Change).

JlmuTenbHOCTh Yac- MMH-CEK- MKC 0,5 nuxna 1 mepuog

*-threshold: 3nauenue nanpsoicenus, ycmanasmueaemoe kax 2panuya Ons OnpedeNeHusi HAYALd U KOHYA
AHOMATILHO20 COOLIMUA HANPAHCEHUS.

DOyukuus «apMoHHKI

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

Interharmonic order (400I')* | Her

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

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

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

Yacrora 0~6000 I'g 0.01T'x 0.1T

dasza -180°~180° | 0.1° +nx0.1°
+1% reading (harmonics >1% nominal

_ value)

Absolute voltage 0-1000 B 0.018B +0.05% reading (harmonics <1%
nominal value)
+1% reading (harmonics >3% nominal

0~6000A | 0.01 A value) . .

Absolute current ' +0.05% reading (harmonics <3%

nominal value)

OCHO6HaA cocmaesnarouian Ofundamental component): cocmasjisowas Ha}’lp}lf)iceHMﬂ/ moka, 4acmoma Komopoﬁ pasHa

O0CHOBHOIL yacmome.

ocHosHasn wacmoma (fundamental frequency): Yacmoma 6 cnekmpe, noxyyenHom nymem npeodopazosanus Pypve
yHRYUL 6peMenU, OMHOCUMETbHO KOMOPOU pACCMAMPUBAIOMCA 6Ce YACTOmbl CneKmpa. B ciyuae 603modicHo20
PUCKA HEONPeOeNeHHOCIU NP ONPEOCLeHUY OCHOBHOU YACMOMbL OAHHASL YACMOMA OONNCHA ObIMb ONPedeNeHd ¢
VUEMOM YUCIA NOTIOCO8 U CKOPOCHU BDAWEHUs. CUHXPOHHO20 2EHEePAmopa (2eHepamopos), RUMAarue20 CUCemy

3fl€Kmp0€Ha6DfC€Hu}Z.

2apmonuyueckan cocmaenaowas (harmonic component): JIobas uz cocmasiAiowux Ha 4acmome 2apMOHUKU.
3nauenue eapmonuueckoli cocmagusioweli 00bIYHO BbIPANCAEMCS CPEOHEKBAOPAMUYHbIM 3HA1eHueM. Bmecmo
MepMUHA «2APMOHUYECKAs COCMABNAIOUAs) OONYCKACMCS NPUMEHEHUE «2aAPMOHUKAY.

yacmoma zapmonuxu (harmonic frequency): Yacmoma, Kpamunas 0CHO8HOU yacmome

UHmMep2apmMonuuecKkan cocmaganiowan (interharmonic component): Cocmagnsiiowas Ha 4acmome UHMEP2APMOHUKU.
3Hauenue unmepeapmMoHUYecKoUu cocmagiaueli 00bIYHO BbIPANCAEMCA CPEOHEKBAOPAUYHBIM 3HaAYeHueM. Bmecmo
MEPMUHA «UHMEPSAPMOHUYECKAS COCMABNAIOWAAY O0NYCKAEMC A NPUMEHEHUe «UHMEeP2APMOHUKAY.

yacmoma unmepzapmonuku (interharmonic frequency): Yacmoma, komopas He s6715emcsi YenviM Kpamuvlm

OCHOBHOIL yacmome.

DOyukumus «MOIHOCTD M JHEPrusi»

[TapameTtp Junana3on u3mepeHui Pazpemenue [TorpemHocTb
P, S, Ql, 6000 MBrT (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
HaIpsHKEHUs!
Oynxnus «@aukep» (50/60 'y
[Tapametp Jrana3on uzMepeHui Pazpemenune [TorpemHocTh
Pst (10 mun)
PIt (2 ) 0.00~20.00 0.01 +5%
Hecummerpus
[TapameTp Juana3zoH u3MepeHuit Paspemenue [Morpemnocts
Hecummerpus U 0.0~20.0% 0.1% +0.1%
Hecummerpus 1* 0.0~20.0% 0.1% +1%
Daza U -360°~ 0° 0.1° +0.1°
Pa3a l -360°~ 0° 0.1° +0.5°

* Hecbanancuposantnvle moKu S61s0MCs GANCHENMeN NPUMUHOT HECUMMEMPUYH020 Hanpsidicenus. [Ipu
MUHUMATbHOU aCUMMempuu moxka oocmuzaemcs maxcumanvholti KIT/] anexmpoosueamens u naubonee
ONUMENbHDIL CPOK €20 CLYHCObI.



Oyukuus «Iepexoanoe Hanpsikenne (myascanun)» (Voltage transients)

[TapameTtp Junana3oH usmepeHui Paspemenue [TorpemHocTsb
Bruk. +6000 Bk 0.01B +15%
Be.x.3. 10~1000 Bce.x.3 0.01B +2.5%
MuH. mmrensHOCTs | 6,5 MKC
Juckperusanus 163,84 xI'n

Dynknus «Ilyckooii Tok» (Inrush)
IlapameTp Juana3on usmepeHui Paspewenue ITorpemsocTs
Tok c.x.3 (A) B 3aB. ot THna KiIemen 0.01 +1%+5 e.m.p.
[Tepuosa unterpupoBanus/ 1~32 muH (BBIOOD) 10mc +20mc
duration time

12.6 Hozmepmm;aeMble CXEMbI CETH IJIEKTPONIUTAHU S

Tun Onucanue

1P+NEUTRAL 1® 2-x npoBojHast (C HEHTpaIbIO)

3P WYE 3® 4-x npooaHas cuctema/ «3se3na» (Y type)

3P DELTA 3® 3-x nposoaHas cucrtema (Delta)

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

1P ITNO 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 withsistout 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 O0mue xjaHHbIE

HNuTepdeiic Onucanne

USB Host Jlns mepenoca coxpaHeHHbIX (aiiioB ¢ USB-mucka B IIK mms mocnemyrorero
aHaim3a B 000JI0YKE MPOrpaMMHOT0 00ECIIEYCHHUs] BHEIITHETO KOMITBIOTEPA.

LAN JIJIs TMCTaHIIMOHHOTO YIIPABJICHUS aHAIM3aTOPOM U IIepeJladu TaHHBIX U3MEPEHUM

JKpaH IIBetnoit JKKU TFT

Pa3mep IHaroHayis 15 cMm

Paszpemenue 640x480 Touex

SIpkocTth Perymmpyemast (4 ypoBHS)

ITamaTb

2100 810

2200 3216

Kopnyc

Bnaro-, neLie3eniuieHHbIN

Knacc IP53

Kiace IP OIpeAc/IACT HEC YCJIOBUA MPUMCHCHUA, a YKA3bIBaCT, YTO HpI/I60p C HOPMUPOBAHHBIM peﬁTHHI‘OM
OITIaCHBIX HaHpH)KCHI/Iﬁ MOXKCT HCIIOJIB30BATHCS BO BJIAXKHBIX Cpeaax.
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IHoagepka cTaHIAPTOB (COOTBETCTBHE):

W3mepenue napaMeTpoB

IEC61000-4-30 A kimacc

TpeboBanus K MeToAaM 1
xapakTtepuctukam CU

IEC61000-4-30 A xacc

Anamus ITIKD

EN50160 (pexum Monitoring/ MoHHUTOpHHT)

®ymkep /Flicker

IEC61000-4-15

T'apmonuku/ Harmonic

IEC61000-4-7

MeTo U3MEpEeHU MOIHOCTH

IEEE1459

YcaoBHS IKCIUIYATAIMH M XPaHEHHs:

PabGouast Temneparypa 0°C~45°C

XpaneHue -10°C~45°C

Orth. Bnaxxocts (RH%) 90%

Be3onacHocTb

CooTBercTBUE: IEC61010-1. Knacc 3anmter: 600 B CAT IV / 1000 B CAT IlI
Knacc no crenenu 3arpssHenust | Kimacc 2

Makc. HanpsbkeHue UBX 600 B CAT IV 1000 B CAT Il

Makc. U Ha TOKOBOM BXOJI€ 10B

MexaHuuyecKue mapamMeTpbl

Pazmep 270 x 190x66 mm

Macca 2 kr

[utanue AKD3-2200 AK9-2100

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

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

Bpewms paboTtet

>8 u (ypoBeHb IPKOCTH IKP.=3)

>7 4 (ypoBeHb SIPKOCTH IKP.=3)

Bpewms 3apsina

649

649

CrapT-CTOIHbIE TapaMeTPHI
AJIEKTPOITUTAHUS

YpoBEHb OTKIIOYEHHUs] HampsDKeHUs! 1pH 3apsae 8.4B, HampsbkeHue
OTKITIOUCHUS NIPH MUTaHUU OT OaTapewn (paspsix) 6B.

12.8 OnumoHasibHbie T/peodpasoBartein (I0I. aKceccyaphbl)

Mopaens Mpenen m3m.(FS) | Knpeooposanusi | IlorpemHocThb Junam. Mmm
ST08-5A AC:5A 10mMB/A 0.2% 08
CTC0080 AC:50A 10 MB/A 0.2% 038
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 MB/1000A 0.5%+ (1% omu6. mo3uuun) | O 110
PY-3000A AC:3000A 65 MB/1000A 1.0%+ (2% omm6. mo3mir.) 0 160
SY-6000A AC:6000A 65MB/1000A 1.0%+ (2% omm6. mo3mir.) 0250




