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Cucrema UCNbITaHWA pene

H MonHocTb0 AaBTOMaTU3MPOBAHHbBIE UCNBITAHWUA ¢ noMmowsio M0
FREJA Win

B ABTOHOMHOE ynpaBneHWe ¢ NOMOLbI0 MHTYUTUBHO NOHATHOTO
rpadpuueckoro ceHCOPHOro 3KpaHa BbICOKOro paspelueHus,
AnA paboTbl He Tpebyetca MK

B Bbicokas cuna ToKa, BbICOKas BbIXOAHaA MOWHOCT — Ao 60 A /
300 B A cp. kB. 3Hau. Ha pasy

H [o 9 ToKOB AnA NCNBITaHUA TPaHCHOPMATOPOE 1
anddepeHUNanbHbIX pene WH

H BosmoHOCTb AUHAMUYECKNX CKBO3HBIX MCMBITAHWIA,
CMHXPOHW3KMPOBaHHBIX co cnyTHMKom GPS

B BozmoxHocTb McnbiTaHWi B cooTBeTcTBUM ¢ IEC 61850

OMUCAHKE

FREJA 549 — 370 MHOTOdYHKLWOHANBHLIA NErkWii NOPTaTMEHBIA KOMMNEKT

oT Megger ana ucnbitaHnA ycTpoicte P3A B nonesbix ycnoeuax. Ynpaene-

HWE YCTPORCTEOM OCYLIECTENASTCA YEpe3 BCTPOSHHBIA NONb3oBaTENbCKWIA
MHTEPdEIAC C CEHCOPHBIM 3KpaHoM. BCTpoeHHBIA NoNb3oBaTenbcknil MHTEpdeiic
ABMAeTCA MHTepdeiicom Megger BTOporo nokoneHus, No3eonawiymMm pabotats
B AETOMaTMUECKOM M PYYHOM MONYaBTOMaTUYECKOM DEXUME M CNIONbIYHo-
wm NO FREJA Local. Bonbluoid, Nerko uMTaemblil NONHOLBETHBIA CEHCOPHBIA
HE-gucnneil TFT ¢ BEICOKMM paspelleHUem W BBICOKON YETKOCTbIO MO3BONAET
nonb3oeaTento BLICTPO M NErKo BLINOMHATL BPYUHYK CTabUbHbIE W AMHAMWYE-
CKME MCMBITaHWA.

MO FREJA Local copepunT BCTpoeHHbIE NpeiBapUTENBHO HACTPOSHHBIE NPo-
uefypbl MCMIBITAHWIA 1 WabnoHbI MCMBITAHWI pene, NO3BONAKLME BbIMONHATD
ABTOMATMUECKWME WCTIBITAHWA 3aLWTHBIX pene M cxem 3alwmTsl. [lna GeicTporo

1 yaobHoro epibopa HeobXogMMON GYHKLIMM MCNIBITAHWA CYLUECTEYIOT SKpaHbl
MeHI0 1 GYHKLMOHANbHBIE KHOMKW CEHCOPHOTO 3KpaHa. cnbiraHna u pesynb-
TaTbl MCMBITAHWA MOMHO COXPaHATL B namat FREJA Local v 3arpysats va
USB-HakonuTens AnNA nepegayn AaHHbIX MCNBITAHWA UK ANA NeYaTh OTUETOB
06 ucnbiranuaAx. [InA NONHOro aBTOMAaTMUECKOTO UCMBITAHWA C UCMIOMNb30BAHNEM
MK ka#pan yctaHoeka FREJA noctaenaeTca ¢ ycTaHoBOUHOW Bepcnei FREJA
Remote. FREJA Remote — 310 MO FREJA Local, npegHazsauerHoe gna pabotol
Ha MK ¢ onepaumoHHoit cnctemoin Windows 10.

MO FREJA Win — 370 gononHWTensHan NporpamMma ana nonb3oeatensii FREJA,
KOTOpPbIE XOTA NPOACNHWTL MCnonb3oeaHue ctaporo MO FREJA Win wa NK. MO
FREJA Win ocHalweHo pAgoOM MHCTRYMEHTaNBHBIX NPOrPamMm, MO3B0NAKLWMX
NPOBOAWTL MCMBITAHWA NpakTHueckn moboro yerpoictea P3A.
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BbIXO[bl CUJ1bl TOKA U HANPAMXEHUA

Kamapblil KaHan Toka MMeeT HoMWHan Ao 32 A npu Henpepbiexbix 200 B A
1 Mo#eT obecneuneats Tok cunoi 60 A npw 300 B A B TeueHune KopoTKoro
BpeMeHi. Ka#ablii KaHan MMeeT YHUKaNbHYI NNOCKYIo BONBTaMNepHyo
XapaKTEpPUCTUKY B guanaszoHe oT 4 go 32 A, kotopan obecneunsaet
NOCTOAHHOE MaKC]

Hoe Hanf , COOTBETCTRYWOLW e Harpy3ke. Korpa
BCE TPM MCTOUHWKA TOKa ASCTBYIOT Napannenswo, npubop nogaet 180 A npu
900 B A cp. KB. 3Hayu. ANA MTHOBEHHOTO MCNLITAHWA BCEX PENE NEPErpy3KK No
Toky. Mpwu makcumanbHom HanpameHun 50 B cp. Ke. 3Hau. Ha dazy ecero gea
nocnefoBaTentHbIX kaHana obecneuneaot 100 B cp. Ke. 3Hay. HanpAXeHWA
COOTBETCTEWA [NA MCMBITAHWA PENe 3aMbIKaHWA Ha 3EMID C BLICOKMM
umnegarcom. Tpu KaHana HanpakeHuA obecneunBaioT NepemeHHbIi
ebixogHoi curdan ot 0 go 300 B npu 150 B A BbIXOAHOW MOWHOCTH M UMEKOT
YHUKANBHY NNOCKYI0 BONBTAMMEPHYH0 XapakTepUCTUKY B AMana3oHe oT

30 pgo 150 B, koTopana obecneuneasT NOCTOAHHYIO NOAAYY MAKCUMANBHON
EbIXOAHON MOLHOCTH Ha Harpy2ky. YeTeepToe HanpaAxeHwe Uref moxer
obecneumnBaTb CMHXPOHW3MPYIDLLEE ONOPHOE HAaNPAKEHWE WKW CITYKWNTD
MMWTATOPOM aKKymynATopHo# BaTapen. MockonbKy TpW KaHana HanpaKeHus
npeobpasyTcA B TOKOBbIE KaHanbl, yCTPOWCTBO MOMET CO3AaBaTh 9 TOKOBbIX
KaHanoe ANA MCNBITaHWA Tpexd anddepeHuy iblX pene 3awmTsl No
TOKY, BKNlouan TpexdazHbie pene guddepeHunanbHbiX TpaHChOpPMaTOpoE

€ FapMOHUYECKMM OTpaHuueHnem, ez nepemelleHnA W3MePUTENBHBIX

NpOBOAOE.

FREJA LOCAL-BE3 MK

Camoit BamHoM dyHkumei N0 FREJA Local aensetca 1o, uto nonb3oeatens
MOMET NEFKO BbINONHATE MCMBITAHWA BPYUHYIO Kak NpW BEOIE B
SKCMAYaTaLMio, Tak W MPM TEXHUUECKOM 0BCnyKMBaHUK, MPUUEM
MCMBITHIBATECA MOTYT Kak NPoCThie pene NneperpyskM no ToKy, Tak 1

Camble CNOMHBIE M3 NPOW3EOAMMBIX CErogHA pene. PyuHoe ynpaeneHue
ocywWecTBNASTCA Npolye Bnarofapa UCNONb30BAHWUID BCTPOSHHON
ONepauMoHHOR CUCTEMbI KOMNBIOTEPa M CEHCOPHOMY 3KpaHy. Mpu
mcnonb3oeadui FREJA Local komnbioTep He Hy#eH, @ MCNBITaHWA MoryT
NPOBOAUTBLCA MPAKTUUECKW Ha BCEX TUNax pene. YiyulueHHas rpaduka,
MHTYMTUEHO NOHATHBIE IKPaHbl MEHID, @ TAKMKE 3HAUKW KHOMOK CEHCOPHOTD
3KpaHa obecneunealoT BuiCTpbIi M yaoBHbIR Bpibop HeobxoguMon dyHKLMK
mcnbimaHna. FREJA Local nmeeT sHeproHesaencMmoe BCTPOSHHOE XPaHUIMILe
[OaHHbIX ANA COXpaHEeHWA MCNbITAHWA M Pe3yNLTaToR MCNbITaHWiA. [inA
nepefaun pesynbTaTos UCNBITaHWIA © HakonuTenA Ha MK cywecteyet USBE-
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JKpaH pyYHbIX MCNBITAHWA

Ha 3kpaHe pyuHbix MCNBITAHWIA MOMKHO HACTPOWTE MpefBapUTENBHO
BbIBpaHHbIE BBIXOAbI € MOMOLUbIO CEHCOPHOTO 3KpaHa. Ha 3kpaxe
KOHGUIypaLu MOKHO aBTOMaTUYECKM YCTAHABIMBATD 3HAUEHUA

Mo yMOMYaHKUIe, UCMoNb3yeMble Nocne BKNYeHMA. Nonb3oeaTens
MOKET BbIBPaTh OAMH U2 MHOMECTBA BAPUAHTOR MCMbITAHWIA, BKNIOYaA
PYYHBIE MCMBITAHWA € MOMOLLBID PYYKK YNIPAENeHWA, JMHAMWUECKYIO
NOCNEA0BATENBHOCTD MCMBITAHWIA, BRIKOUaOWyio B ceba onepaumum
pa3sMblKaHWA W NOBTOPHOTO 3aMbIKaHMA, aETOMATUUECKOE NMHERHDe

LieeToBan MapKupoBKa, Korfga ebiGpaHHble BbIXO[bl BKIOUYEHDI
BeKTOpHBIN rpaduk NoKa3biBaeT OTHOCUTENbBHBIE YIbl CABMIA $as Brex BbIXOJOB,

KpOME TOMD, NONb30BATEND MOMET BbIBpaTh, Kakue BexTopbl BynyT oTobpasaTbea: no-
NOMUTENEHON, OTPULIATENBHON WKW HYNEBOW NocnefoeaTensHOCTY. B 3aemcumoctn
OT NO/Mb30BATENBCKUX MPEANOUTEHWIA, MOMHO AKTMBWPOBATD M3MEPEHUE BCEX BbIXOS-
HbIX aMIIATYA ANA NPOBEPKK BCEX BbIBPaHHBIX BLIXOAOB WK BKMIOUMTL oTOBparke-
HWE 3HaueHUil HacTpoeK. Ha 3KpaH pyyHbIX MCNBITaHWIA NONbI0BATENb MOKET 2afaTb
3HAYSHWA NPefBapUTENBHON HeuanpaeHocy (Prefault) n ewcnpaenocw (Fault).
TMonb3oBaTeNb MOKET NEPEKMIOUATLCA MENTY ABYMA 3HAUEHWAMM ANA NPOBEPKA
AKTWBHOCTV KOHTaKTa. [lNA BbINCMHEHWA NPOCTOrO UCMIBITAHWA CUHXPOHW3aLMIN NOMb-
30BaTEMNb MOKET 3a0aTb NEPUOA MPEABAPUTENBHON HEWCMPABHOCTY B CEKYHAAX, a
3aTEM HamaTb cuHIoo kronky Play (Bocnpe ). 3

npeneaj ]
HEMCNIPABHOCTH ByOYT NPUMEHATLCA B TEUEHWE NEPUOLA NPEABAPHUTENBHON HeWC-
NPaBHOCTH, 3aTeM N2ZMEHATCA Ha 3HaY2HWA HEWCNPABHOCTA W 2anyCcTuTcA 'Ial:lNl@p
Korpa pene cpaboTaeT, 0HO OCTAHOBWT TAMMED W, BOIMOMHO, BBIKIIOUNT BbiBpaHHble
BbIXOOB, CNW NONb20BaTEND aKTUBWMDOBAN d)yHKLll’“O ABTOMATUYECKOrD OTKNKYEHWA.
PezynbTars MCNBITaHWA MOMHO COXPaHATE BO BHYTDEHHIOK NaMATL LA NOCNegyo-
et 3arpy3km B Bonee KpynHyio Bazy faHHLIX NA XPaHEHWA 3aNMCeil.

KanbkynaTop HencnpaBHocTel

KanbKynATop HeMCNpaeHoCTeR AOCTYNEH Ha IKPAHE PYUHbIX MCTIBITAHWIA W Ha SKpaHe
WCNBITAHWIA € 33aHHON NOCNefoBaTENBHOCTLIO. B KanbkynATope HeucnpaeHoCTER
CYIWECTEYIOT CEMb PA3NMUHBIX PEXMMOE paboThl. Pesumel cnefyiowme: neperpys«a
no Toky (Overcurrent), Hanpamenme (Voltage), yactoTa (Frequency), mneganc
(Impedance), cummeTprutbii (komnoxenT) (Symmetrical (Component)), konebanwe
mowHocTi (Power Swing) v pacnonomenne Hewcnpaevocten (Fault Location). B

Ka oM PEXUME CYLLECTBYET o1 i Habop YNATOPOB HEUCNPaBHOCTEN

B 3aBMCUMOCTI OT TUMA MCMIBITHIEAEMOTO pene. Hanpumep, B PeXnMe MMNeaHca

NPUCYTCTBYIOT MHOME M2 dyHKLIMIA MCTIBITaHWIA, KOTOPbIE ECTb B MCNbiTaHuk "Hamatb
Ha HencnpaeHocts” (Click-on-Fault) (cm. @yHkwmio "Hamats Ha HemcnpaeHocTs”),

e aMIIUTYOb W YTTIbl HEWCNPABHOCTW PACCUMTHIBAKTCA ABETOMATUUECKW U
BBOMAATCA Ha FOTOBbINA K MCMONMb30EaHMID 3KPaH MCMbITaHWA. Kpome Toro, C NoMOoLLbio
KanbKyMATOPa HEMCNPABHOCTE| NONb3(

MOMET CO3M rapMOoHUUECKHE
hopmbi BOMHDI, UTOBbI CKNAABIEATH FTAPMOHUKM, KOTOPbIE OBbIUHO MCTIOMb3YIOTCA
npw e

pene c orp. rapmoHWK: 1 No ymonuaxmio (ocHoBHaA

rapMoHuKa), oc % 2-i rapmoHmnkM, % 3-i, % 541 1 % 7-it rapMoHmKK.

e —————
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Momumo 211, 3-1, 5-4 1 7-i1 rapMOHUK KanbKyNATOpa HEUCNPaBHOCTEN, MONbIoBaTENb

MOMET CO3MABATL APYTWE FAPMOHMKN C NOMOLLbH KHonkk Waveform (Dopma BonHbl)
Ha 3KpaHe PyUYHbIX MCTIbITaHWIA. 30eCh NONb30BaTENb MOKET 3aAaThb A0 YETbIPEX
dopm BonmHbl: 1 No ymonuaHuio (OCHOBHAA rAPMOHWKA), NI BTOpPYIo (2-10),
TpeTbio (3-10) M ueTBepTYIo (4-10) YacToTy rapmoHuk. BoibpaHHbie yacToTel

He 0BA3aTENbHO AoNMHbI BbITh rAPMOHWKAMWM OCHOBHOW rapMoHukn. Bee
yeTbipe GopMbl BonHbl BYLYT CyMMWpPOBATLCA ANA CO3aHWA GOPMBI BOMHBI C
FapMOHUYECKMM UCKaKEHNEM.

QyHKUMMN T © NUHelHoro 1MA, CTYMEeHYATOro M3MEHEeHNA,
MMMYNBCHOTO M3MEHEHNA U BUHAPHOTO NOMCKA UMNYNBCHOTO U3MEHEHWA

MO FREJA Local Mo#eT MCnonb30BaTbcA ANA aBETOMATMUECKOND ONpeensHua
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cpabaTbiBaHUA UMW OTNYCKAHWA Pene PasnuHbiX TUNOoE. Npu HaMaTMKN KHONKK
Ramping (MiuHeiHoe n3mMeHeHWe) MOXHO BHIDPAaTE OOMH U3 YeTbipeX BAPWAHTOE:
Smooth Ramp (MnaeHoe nuHeitHoe namenenne), Step Ramp (Crynenuatoe
namenenme), Pulse Ramp (MmnynbcHoe namenenne) u Pulse Ramp Binary Search
(BMHAPHbIA NOMCK MMMYNBCHOTO M3MEHEHWA).

A At i

Monoca ebiGopa dyHKUMI ro cTyneH4aToro
WN3MeHEeHNA, UMNYNIbCHOTO M3MeHEHUA W BMHAPHOTO NONCKa UMMYNbCHOTO

0 N3met

W3MEHEHNA
MNepebii BapuadT — Smooth Ramp (Mnaexoe nuHeitoe usmeHenue), npy esibo-
pe 3Toit GYHKLMN NMHENHOE U3MEHEHWE BBIXOAHOTO CUTHANA OCYIWECTBNAETCA
MyTem NPMMEHEHWA 3HAYEHWA Ha OCHOBE BEEJEHHOTO 3HAUEHUA YBENWUEHUA

B cekyHay. Bropoi eapuanT — Step Ramp (CTyneHuatoe u3meHeHuWe), npu
BbibOpE 3TOi GYHKLMN M3MEHEHUE OCYLIECTENASTCA MyTEM MPUMEHEHWA ONpe-
OeneHHOTo 3HAUEHWA W MOCNeAyOEro OMWAGHWA B TEUEHWE onpef {HOTO

FREJA 549
Cucrema ucnbiTaHUA pene

B pene HanpaenexHoro cpabatbieaHnA no daze

B pene HanpaeneHHoro cpabaTbiBaHWA NO 3a3eMIEHII0

B pene HanpaeneHHoro cpabaTbiBaHWA NO HENTPanK

B Pene c cuHxpoHusauwen no ¢aze (L1, L2, 13, L1-L2,1L2-13,13-L1 w L1 L2-1L3)
B Pene c cuHxponusaumeid no (L1, L2, L3)

B Pene ¢ CMHXpOHW3aLMEN NO 3a3eMNeHN0

B cnegyiowem npumepe NoKa3aHo pene KPWEOH KPaTKOBPEMEHHON
mHeepcum Schneider MiCOM P124 co cpabatoieanvem npu 1 A, MTHOBEHHBIM
cpabaTtoieaHnem npu 25 A W WKaNoi BpeMeHn HoMmep 2.
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BPEMEHU Nepeq yEenuueHnem. Hanpumep, AnA aeTOMaTUUECKOTO M3MEHEHWA

BbLIXOQHOTO TOKA NONb30BaTENo HeobXogMMOo BbIBPATD KaHan ANA M3MEHEHMA,
BBECTW 3HaUEHUA aMNAMTYL 3anycKa W OCTAaHOBKM, 2HaueHue yeenuueHua (A) n
BPEMA 3aJepKKK B UMKnax (B).

MMnynbcHOE M3MEHEHWE 3aNYCKaeTCA C 3aaHHOTO NONb30BATENEM COCTOAHWNA
NpefBEapuTENbHON HEMCNPABHOCTH, M3MEHAETCA BEEPX WK BHW2, BO3BPaLLanch
K COCTOAHWIO NPEAEaPUTENBHON HEMCNPABHOCTH MEXIY KaMaAbIM M3MEHEHUEM.
BMecTo BpemeHu 3aAepKKN NONb30BATEND YCTAHABNMEAET BPEMA LIMKIOE M-
Nynbca, B TEUEHWE KOTOPOTO NPUMEHAETCA 3HAUEHWE HEUCNPABHOCTH K pene.
Mpw HeobxoQMMOCT NONb30BATENL MOMET BoIbpaTh 2-2, 3-8 U 4-2 NnuHeiiHoe
W3MEHEHWE, MEHAA Pa3MEpP YBENWMUEHWA C KaX AbIM NMHEWHBIM U3MEHEHUEM.
37a HYHKLMA WCMIONB3YETCA YALlE BCEMD NPY BbBINOMHEHWW MCNBITAHWIA
MIHOBEHHOTO CpabaTbiBaHWA. BoiXOgHOM TOK MMM HAaNPAMEHWE MOTYT
YEENMUWBEATBCA BONbLIKMMM Waramm, BHICTPO NepexoA K Touke cpabaTbiBaHUA,
@ 3aTeM YMEHDILIATD Pa3Mep YEENWUEHWA ANA KOHLEHTPALWKW Ha SHaUEHWUW
cpabaTbiBaHuA. 3TO COKPALLAET BPEMA UCTILITAHWA, CHUMAET Harpes
MCMBITHIBAEMOTO pene W 0BecneynBasT oueHb TOUHBIE PE3YNBTATH UCTIBITaHMA.
3Ta HYHKLMA TAKHE MCNONb3YETCA NPY MCNBITAHWMWA MHOMO30HANBHBIX pene
OMCTAHLWOHHOM 3314WTHI C NOMOLBID TPEXGAa3HOTD HANPAMKEHWA U TOKA.
[LMMTenbHOCTL UMKNOE MMMNYNbCa HeoDXOAMMO YCTAHABNMBATD HA 3HAYEHWE,
KOTOpOE AOCTATOUHO BEnvKo AnA paboTel npegnonaraemoi 3oHbl. Ecnv Bol He
YEEpEHD, M8 HAXOOWTCA 3HaYeHWe cpabaTbiBaHWA pene, MoMHO UCNOoNb30BaTh
DYHKLMIO BMHAPHOTO NOWCKa MMNYNBCHOTO M3MEHEHWA.

DYHKUMA MCNBITAHWA CUHXPOHW3aLMK

BcTpoeHHble MCNBITAHWA CMHXPOHW3ALIMM NPEYCMOTPEHb! [NA WWPOKOro
CMEeKTPa 3alyMTHLIX Pene, BKNKOUYanA pene Nneperpysxkn no ToKY, HanpAKeHWA 1
uacToTbl. Y1o6bl MCMBITAHWA CUHXPOHU3ALWM OCYILECTENANIACD ElLE NPOLLE U
Boictpee, MO FREJA Local MmeeT BCTpoeHHbIE aNropUTMbl KPUEOR BPEMEHK
crangaptoe ANSI, IEC, BS142 v IEEE. FREJA Local Takme MMeeT KpHEBbIE BpeMEHW
W anropuTMbl KPMEOH BPEMEHW ANA COTEH KOHKPETHBIX pene. Monbioeatenb
MOKeT BbIBpaTh MPON3BOANTENA U2 BbINAAaOLLEro cnucka (Bonee 20 pasnuuHbIx
NpOoU3BoAUTENEN, CIMCOK MOMONHAESTCA), 3aTem BbIBPaTb HOMEpP MOAENN

pene u/unu Gopmy KPUBEOIH (C MHBEPCUEN, C OUEHDb BBICOKOI MHBEPCHER,
onpegensHHan no BpemMeHn 1 T.n.). CNcok conpoBoXaaoT oundpoBaHHbie
[EOMHbIE NOrapudMbl M NONYNOrapudMbl OT MPON3BOANTENA, OT TaKKe
INEKTPOMEXAHMUSCKME KPUELIE BDEMEHW pene.

DYHKUWA MCNBITAHWA NEPETPY3KN MO TOKY

DYHKLWA MCNBITAHWA NEPETPY2KM NO TOKY MOMKET BbINONHATE BCE MCNBITAHKWA,
CEA33HHBIE C PENne Neperpy3Ku No ToKy Ha 3NeKTPOMEXaHWYECKOR 1
MWKPONPOLECCOPHOR OCHOBE, TAKMMM Kak

B pene cpabaTbieaHuA no daze

B pene cpabaTbiBaHWA MO 3a3eMNEHUI0

B pene cpabaTbiBaHUA No HEATPanW

B pene mrHoseHHoro cpabartbieavua no daze

B pene MrHoBeHHOTO cpabaTbiBaHUA MO 3a3eMNEHNIO

B pene MrHoBeHHOTO cpabaTbiBaHUA MO HENTPanK
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Pene neperpy3ku no ToKy ¢ cMHXpoHnsauwei P124

Mpw BEBOAE COOTEETCTEYIOIUMX 3HAUEHWIA HA 3KPaHE HaCTPOEK BO BPEMA
NPOBEASHWA MCNBITAHWA CUHXPOHW3ALWK PE3YNBTaTl MCNbITaHWA BygyT
ABTOMATHUYECKM HAHOCUTBCA Ha rPadvK M CPABHUBATBCA C TEOPETUUECKUMM
3HAYEHWAMM OT KOHKPETHOMN BbIBPaHHON KPMBOW BPEMEHW pene, KpoMe Toro,
BYOeT BbINONHATLCA ABTOMATUYECKAA OLEHKA PE3YNETATOE NO MPUHLKITY
"rogeH/He rogex”. MomHo epibpats go 15 Touek McnbimaHma. Mpwn nameHeHum
KPaTHOTO 3HaUEHWA MCMNbITAaHWA AETOMATUUECKW M3MEHAETCA COOTBETCTBYIOLEE
TeopeTU4eckoe Bpema cpabaTbiBaHmA.

Pene neperpyskm no ToKy ¢ cuHxpoHusaunein Schneider MiCOM P123

Mpu BEOAE COOTBETCTEYIOWMWX 3HAYEHWIA HA IKpaHe HaCTPOEK BO BPEMA NpoBe-
[OEHWA MCMBITAHWA CUHXPOHW3ALWMW PE3yNbTaThl UCnbiTaHnA ByayT aBTomMaTuue-
CKW HAHOCWTBCA Ha rPaduK U CPABHWBATBLCA C TEOPETUUECKUMM ZHAUEHUAMMW OT
KOHKDETHOWN BbiDpaHHOI KpWEOH Bpemeni pene. MomHo BaibpaTts go 8 Touek
MCMbITaHWA. MpU M3MEHEHMW KPATHOTO 3HAYEHWA WCNBITAHMA AaBETOMATUUECKH
M3MEHASTCA COOTBETCTBYIOWEE TEOPETUUECKOE BpeMA cpabaTbiBaHunA.

MpocmoTp oTueToB 06 MecnbITaHWAX

[lna npocmoTpa pesynsTata MCNBITaHWA HasmKTe kHonky Add Results to Report
and View ([JobaeuTb pesynsTaTel B OTYET M NpocmoTpeTs). Tenepsb nonb3oearens
MOKET BEECTU MHPOPMALINIO, CBA3AHHYIO C MCMbITaHWEM B 3aronoeok Test Report
(OTueT 0b ucnbitasik). CMm. NpUMED OTUETa HUMHE.

B - ALLAY TEHT Ma T G

McnbiTaHWA MOTYT BbINONHATBHCA
e moboil nocnegoBaTenbHOCTH,

Hanpumep cpabaTtoieaHue no dase,
HanpaenexHoe cpabatbieaHne No
ibaze, cuHxpoHuzauma no daze n

[T.N., ¥ BCE pE3yNbTaTbl WCMbITaHUIA

ABTOMATUUYECKK 3aNMCbIBADTCA B
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3Ty NOCIEAOBATENBHOCTL W AOBABAAIOTCA B BUAE AOMONHUTENBHBIX CTPAHML
B oT4eT. CMm. cnenyowuil npumMep otueTa: cTp. 2, HanpaeneHHoe ucnbitaHue
neperpyku no Toky dassl, ana pene GE SR745

R ¢  BE—=m-~ O ?

Mawtacisrer OE r

o= e U Phase Directional
Aoge | M | Mae Eacert |iecec] prerrage Astas
Sateyg | Aegin | Asgln | Angle | Angle | Aegie | Asge
vong | | ddeg) |iseg) | fseg) | deen) | iceg) | ey )

|] L | 2000 | 2300 | 00 | 0020 | 12000 | 2942 | DA

G 2, oTHeT O Mo no daze

OTuet 06 ncnbiTaHnn pene ¢ obpaTtHoi cuHxpoHnzaumrein MiCOM P123 IEC
OBpaTUTe BHUMaHMWe, UTO NporpamMmHoe obecneueHe aBTOMaTUUECKN
cpaeHUNO Bpema paboTbl C TEOPETUUYECKUM BPEMEHEM U BHINOMHWIIO OLIEHKY
no NpUHUKMMY "rofeH/He rogeH” Ha OCHOBE XapakTEPUCTUKN KPUEOW BPEMeHN
npouzeoauTena. ECnk 3aperncTpupoBaHHbIe TOUKW UCTIBITAHWA BbIXOOAT 3a
npegensi cneumduKkalmm, oHu otobpaxalTca KpacHbIM LseTom. Ecnm oxn
HaXoQATCA B Npefenax cneunduKaLmm, oM oTOBPaKATCA 3eMEHbIM LBETOM.
B pezynbTaTe nonyyasTcA NPeKpacHbIi BW3YanbHbIA OTYET COCTOAHMA

"Mepea Hauanom ncnbimanna'. Ecnn gaHHble imnopTupytotca Ha MK, moxHo
CO3[AaBaTh OTYETHI, B KOTOPbIX CyMMMWPYHOTCA KOMMEHTaPUM 1 ownBkn
Ka[40ro BbINOMHAEMOTO UCMBITAHWA ANA CO3AaHMA ByayLmx oTUeToB.

DyHKUWA NCNbITAHWA CUHXPOHW3AUNN NOCNENOBaTENbHOCTH COCTOAHWNIA
Mpw HaxkaTm KHonKK State Sequence (MocnepoeaTeNbHOCTE COCTOAHWIA) B
CMMCKE MEHIO MCTIBITAHWIA NONb3OBEATEND NEPEXOANT Ha IKPaH MCMbITAHUA
CMHXPOHW2ALMMW NOCNEeNOBATENBHOCTUA. Ha 3KpaHe MCnbiTaHUiA C Nocnefoea-
TENbHOCTBIO AOCTYNHO A0 15 NPOrpaMMUpyembix WAroe.

3Q60 7
ﬁ)@d%%ﬂkﬁdﬁd% -
om m ] - State 1 -

- ) >
I

o -

Ll
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Q' (A) ¢ (") I (Hz)

0.500, 0.00| 50.000

L 4

0.000| 120.00| 50.000

57.75| 0.00

57.75| 120.00| 50.000

(]

G| G| Gleeelo

Y

0.000| 240.00| 50.000 57.75| 240.00| 50.000

0.00| 0.00| 50.000

3KpaH MCNbITAHWI € NOCNENOBATENbHOCTBIO HECKONBKNX COCTOAHMIA

Mo ymonuanmio 9 coCToAHMIA ye umeloT mapkupoeky: Prefault (Mpegeapw-
TenbHanA HemcnpaeHocTs), Tripl (Cpabatoieanue 1), Reclose 1 (MoetopHoe
3ambikadue 1) n 1.4, go Lockout (Bnokmpoeka) e ware 9. Takum obpazom,
3KpPaH W3HaYanbHO HACTPOEH Ha cpabaTbiBaHMe U3 YeTbIpEX ITANoE: oT
NOBTOPHOTD 3amblkaHuA Ao Bnokupoekw. [oNb30BaTEND MOKET M3MEHWUTD
MapKMPOBKY WNW MCNONb30EATh MaPKMPOBKY NO yMonuaHwio. [InA kaxgoro
COCTOAHMWA NONb30BATEND MOXET EEOQUTD 3HAUEHWA HANPAMEHWA, CUNbl TOKA,
yrna cAeura §as v YacToTbl, 3 TAKHKE HACTPAWBATb CYMTBIBAHWE JBOWYHOND
BBOAA ANA KaKA0T0 COCTOAHMA. MOMHO CMOOENWPOBATb OAHOMNOMKCHOE U
TpexnoncHoe cpabatbieanne. [ina ogHodasHoro cpabaTbiBaHWA W NOBTOP-
HOTO 3aMbIKaHWA 3HAUEHWA NO YMONUYAHWIO M ABOMUHBIE HACTPOMKM YiKe
3anporpaMmyupoBaHsl. [lonb3oBaTent MOMET MCNONb30BATb HACTPOWKA Mo
YMOMUAHWUKD WU M3MEHWUTD WX B 3aBUCUMOCTI OT NpUMMeHeHnA. B HacTpoitkax
Tak#e ecTb napametp Total Time to Lockout (OBwee epema go 6nokmpoekk),
KOTOPbIMA PErynMpyeT BpeMA 3anycka W 0CTaHoBKK oblwero Taiimepa. OH
noseonAeT BNokMpoBaTe 3Tansl 1, 2, 3 unu 4, Bknoyan Bpema cpabatbiBaHwA
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1 MOETOPHOTO 3amblKaHUA. [oNb30BaTENb MOKET YCTAHAENWEATD Takue
YCNOBHBIE HACTPOWKM, Kak epema oxmaaHnA IRIG (onA ckBO3HbIX MCNbITaHWIA),
OMMAAHWE B MWITMCEKYHAAX, UWKNbI OWAAHWA, OMIaHe Moboro KoHTaKkTa
(MIN) n oxmaaHne ecex koHTakToR (M). MNonb3osaTens MOKET HacTpauBaTh
[OEOWYHbIE EbIXOMbI HA MOASNMPOBAHWE KOHTAKTOE BbIKNOUaTena 52a u/unm
52b.

MNocne 3aBepleHnA HACTPONKW ABOUYHBIX EXOAOE, EbIXONOE, NPeABapUTEnb-
HOW HEUCNPABHOCTH, HEUMCMPABHOCTW M NMOETOPHOTO 3aMbIKaHUA NONb30-
BaTeNb MOXET HaXaTb Ha KHonKy Preview (MpeaeapwTenbHbid npocMmoTp)
LNA NONYYEHWA BU3YaNbHOMO OTODPaMEHWNA BLIXOLOE HANPAMKEHWA W CUNbI
TOKa, @ TAKME BM3YanbHoro oTobpameHnA QEOWYHBIX BXOAOB W BbIXO0E

[NA KX O0ro 3Tana MofennpoeaHua. Ha pucyHKe HUKe NoKazaH Nnpumep

nocneqoeaTenbHOCTH.

Mprmep noc CTH CHAB TOKE, JE EBXOO0E W

Pene numneganca "Hamate Ha HencnpaeHocts” (Click-On-Fault)
AbcomotHo Hoeyio onumio Click-On-Fault (COF) (Hamate Ha HewcnpaeHocTs)
MO#HO BbiDpaTh B CMcke MeHio ucnbimtasuin. Hoean dynkuwa COF noseonaet
BLINONHATL AETOMATMUECKWE WCMBITAHWA Pene MMNEfaHca (QMCTaHUWOHHBIE).
DYHKUMA NO3BONAET BBINONHATD MCNBITAHWA NUHERHOTO M3MEHEHWNA
MMNYNbca, BUHAPHOTO NOWCKA NMMHERHOTD M3MEHEHWA MMNYNBCA W 3TANoE.

Bbibop pabounx xapakTepncTuk pene

BoibepuTe ogHy 13 NpeABapUTENbHO 3afaHHbIX OBLMX XapaKTEPUCTUK
pene — MHO (okpy#HOCTb, NPOXOAALLAA YUEPE3 HaYano KOOPAWHAT),
nony-MHO unu QUAD (YeTbipexcTopoHHAR) — UK UMNopTUpYiTe daiin
RIO, npepocTaeneHHbiit nponseogutenam pene, nnbo exibepurte dain
pene u3 cneyuancHon Gubnuotekn. B HacToAwee epema B Bubnnoteky
pene EXOAAT pene pacctoAHua ot ABB, ALSTOM, AREVA, GE, MICOM, SEL,
PROTECTA, SIEMENS, SIFANG, NARI v TOSHIBA. CywecTeyaT MHOKECTED
apyrux 6ubnnoTeuHsix Gpaitnoe MCNBITAHWIA, KOTOPBIA NOKa TECTUPYIOTCA 1
OLEHWBAIKTCA B NONEBbIX ycnoeuaAx. Takum obpazom, No Mepe NoABNeHUA
Hoebix BBnMoTeuHbix dainoe pene Ha Beb-cailTe NOABNAKTCA HOBLIE
sepaun M0 ana 3arpy3k1 M 0BHOBNEHWA Ha MecTe,

Onpepenexune paboueii XapaKTePUCTUKN W MCMIbITAHWUI

B Hoeo# dyHKumn COF cyllecTByeT HECKONBKO HOBOBBENEHWIH, KOTOpPbIE
[EnaloT MCNbITAHWA Pene AWCTaHLIMOHHOMN 3aLMTbl Npolue 1 BbicTpee.
Hanpumep, npu exibope xapaktepuctnkn Generic QUAD (OBwmia QUAD)

OTOﬁia)KaeTCH CIIe,ﬂilOLLlH BKEBH BEOAa AaHHbIX NONb30BaATENEM
QUAD
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JkpaH HacTpoikn Generic QUAD (O6wwi QUAD)

3peck nonb3oBaTens BLIbUpasT 30Hy (MoXHO 3agate ao 20 3oH), TMN
HEMCNPABHOCTW, HANPABNEHUE, 3HAYEHWA [ONYCKA, BEOAWT 3HaUeHMe
AOCATAEMOCTH, MaKCUManbHbIN YTron EbNeTa (MMHeRHbIR), 8 TaKKe HaCTPOWKK
CMELLEHWA W OTPaHNYEHUA Harpy3kK. [ina HewcnpaeHocTedn "daza -

3eMNA" MOMHO BbiDPaTh U3 TPeX THNOE KO3GPUUMEHTOR KOMNEHCALWK B
3ABMCMMOCTH OT TUNA XapakTepUCTHKKM umnegavca. N0 npuHumaet paboune
XapaKTEPUCTUKW Pene, onpefeneHHbIE B NONMbI0BATENbCKUX HACTPOMKAX.
Monb3oBatens Mo#eT BLIBPaTL NPOCMOTP OAHON MW HECKoNbKMX 30H. Mpu
HaMaTK 3eNeHOI KHOMKMW C ranouykoi NoNb20BaTeNb NEPEXogMT Ha IKPaH
HacTpolku ucneimaHuA COF, Kak NoKa3aHo Ha PUCYHKE HIKE.
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JKpaH HacTpoilKkKn nenbiTaHnA Generic QUAD (O6wwmin QUAD)

Ha 37Tom 3KpaHe nonb3oearent MoxeT epibpats:

MeToqa nenbiTaHuA-

+ ImnynbcHoe uameHeHme

+ BUHAPHbII NOWCK UMNYNbCHOTO M3MEHEHUA

- 3T1an

CHHXPOHW3aUWIO HEUCNPABHOCTH -

» Memagy dazoit n 3azemneHnem

» OT dazbl K daze

» TpexdazHan

Mopaenu NCTOUYHWKOB MCMbITaHWIA —

+ MocToAHHOE HanpAXeHWe

« [OCTOAHHBIA TOK

« [OCTOAHHBIA MMMNEAaHC MCTOUHWKA

OTobpamaemblie 3HAUEHWNA —

« MepEnyHbIE 3HaUeHMA

+ BTopuuHble 3HaueHuA

CozpaHWe CTPOK NOMCKa WK TOUEK UCNbITaHWI 3Tanoe

Monb3oEaTent MOKET NErko 2agath 4o 10 CTPOK NOMCKa UNW TOUEK WCMbITa-
HUIA Ha TWN HEMCNPABHOCTK, Ha 30HY. ONUMK MCNbITaHWI:

Onuwsa Independence Test (Hezaemcumoe McnbiTaHWe) NpefocTagnAeT Nonb-
30BATEND MAKCUMaNnbHYIo ceobogy Npu Bpibope MCNBITaTENBHBIX MMHWIA, Nog
nmobbim yrnom, paaom ¢ pabouMmin XapakTepucTMKaMK.

Mpw ecibope onuwum Origin Test (McxogHoe wenbiraHue) Nonb3oeatent Ha-
HWMAET Ha TOUKY 3a Npegenamv pabounx XapakTepUCTUE, M MCNILITATENbHAA
NWHWA NPOYEPUNBAETCA 4O MCXOAHOW TOUKW WNW A0 NepeceueHna oceid R n X.

Onuwa Shots Test Points (Toukk MCNBITaHKWIA € 3TanNami) MCNONb3YeTCA ANA
CO30aHWA OQHOW MM HECKONBbKWMX TOUEK UCTIbITAHWIA, KaKAaA M2 KOTOPbIX
CNYWT ANA BOCNPOW2ESAEHNA HEUCNPABHOCTU Ha ONPefeneHHoN BENMUMHe
W Yy, 3TOT TMN MCNBITAHWA NO3BONAET BLINOMNHUTL BHICTPOE MCNbITaHWe pene
MO NPUHUMMY "TOAEH - HE rofleH” NOCNe N3MEHEHWA HACTPOEK.

Monb3oBaTenio fake HE HYMHO YEPTUTL MCTIBITaTENbHBIE NMHIK. Monb3o-
BaTenNb MOMET BbibpaTh 0fHY U3 ABYX ONUWA BbicTporo McnbimaHma. Mepean
OMNUMA YEPTUT TPW MCNBITATENBHBIX TMHWKM ANA Ka#4oro BeibpaHHoro pewe-
HWA BricTporo ncnbiraHuA. MNpu epibope BETOPoil onNuUWK BHICTPOTD MCNBITaHWA
NoNb30BaTeNb MOMET BbIBpaTe HEOBXOOMMOE UMCNO TOUSK MCMBITAHWA,
Haae Ha kHonky Test Points (Touku McnbiTaHWit) v BbIBPaB W3 cnMcka cooT-
BETCTBYIOWE: 3HaueHWe. ECnn HM ogHa M3 CTaHAaPTHLIX TOYEK MCTIBITAHWMA
MK YepeaoBaHuA $as He COOTBETCTBYET NPeAnoUTEHUAM NONb30BATENA,
HeoBXOAWMBIE 3HAUSHWA MOMHO BBECTU B OTKDBIBLIEMCA OKHE.
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OnuwnAa ncnbiTaHuA B cooTeeTcTenmn ¢ IEC 60255

[lna obecneyeHnn cooTBETCTEMA TPeBOBAHWMAM, KOTODBIE NPEANUCHIBAT
BbINOAHEHWE MCMbITaHWIA cornacHo cTaHpapTy [EC 60255, Takxe cywecTeyet
onuua IEC 60255. Bce 3agaHHble WCNbITAaTENbHLIE NWHWK ByayT aBToMaTUYe-
CKM MpoYepYeHbl NepneHguKyNApHO pabounM XxapakTepucTHKam pene.

HacTpoiikn npeaeapuTenbHON HEMCNPaBHOCTI

[inA uecnbitaHuA pene, KoTopble TpebyoT COCTOAHMA HAarPY2KK NPEABAPUTENBHOI
HEWCMPABHOCTH, NOMb30BATEND MOMET 3aaTh HANPAKEHWE W CUITY TOKa Harpy3Km
NpeABapUTENbHOIM HencnpasHOCTH. OBbIUHO 3TO MCTIOMb3YETCA NPW UCMBITAHUA
YCKOpPEHHOTO CpabaTbiEaHNA WK AMHAMUYECKNX XaPaKTEPUCTHK MPEBbILIEHNA
[OCATAEMOCTH

BoinonHeHne ncnbiTaHnin

3aTem NONb30BaTENL NPOCTO HAXKUMAET CHHIoW KHonky Play (Bocnpouwzeepe-
HWE), M HAYMHAETCA MCMbITaHKue. YToBbl CIKOHOMWUTL e Bonblue BpemeH,
NoMb30BaTENb MOMET HamaTb kHonky Play All (Bocnpowzeectw ece), n N0
HaUHET ABTOMATUUECKOE MCMBITAHUE BCEX 3alaHHbIX 30H M HEWCNPABHOCTEI B
nocneoBaTenbHOCTU. Ha OCHOBE BBEJeHHbIX NoNb30BaTenam 3HaueHuii Mo
PaccuMTaeT BCE 3HAUEHWA U YITIbl HEWCNPABHOCTU ANA K& A0W 3aAaHHON TOUKN
MCMNBITAHWUA, @ 3aTEM BbINOMHMT OLEHKY Pe3yNbTaToB UCMbITAHUA. MO NPUHLKTY
"rofex/He rogex”.

B npaeoci NoNOBMHE 3KpaHa MCNBITAHWA B peanbHom epemexn Byaet oto-
Bpamarbea pabouyan XapaKkTEpPUCTUKA Pene C 33AaHHBIMKU MCNBITATENBHBIMK
NMHUAMK, B NNOCKOCT MMNegaHca ByeT ABMraTbcA MCNBITaTENbHBIA BekTop. B
neeoi nonoeuHe ByayT oTobpamaTbca NMBO MCNBITATENBHLIE BEKTOPbI HAMNPA-
HEHWA W CUNBI TOKA, NPUMEHAEMBIE B PEANBHOM BPEMeHI, NBo NpuMeHAemble

BEKTODBI MONOKUTENBHOW, 0Tan|aTean017| WK HyﬂeBOﬁ nocnegoeatenbHO-
CTH, CM. MPUMED HAMKE.

3KpaH MCNbITaHWil B peanbHom epemenn Generic QUAD (O6wwin QUAD)
Ha pucyHKke Bbilue BHINONHASTCA HEWCNPABHOCTL 30HB 1, NMHeRHoMo
M3MEHEHWA MMNYNbCa, dasbl A-B. OBpatuTe BHUMaHWE, UTO AMNIUTYAbI 1
YIMbl MCMBITAHWA B PEanbHOM BpeMeHn oToDpamaloTca B NeBoi NONoBUHE
3KpaHa, @ Pe3ynbTaThl MCNBITAHWA OTOBPaMAKNTCA B NPABON NONOBUHE
3KpaHa.

WenbiTanue pene umnenanca Easy Z

@yukuma FREJA Local Easy Z no3eonaeT BbiNONHWTL BLICTpOE MCNbiTaHke
pene umnaaaHca. Hiue nokasaH 3kpaH W3MepeHuA MMnefaHca Easy 7. Bee
MCMBITAHWA BBINONHAKTCA TONBKO Ha 3TOM KpaHe.

-t B 8
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JkpaH ucnbitaduAa Easy Z

Kuonka CT Polarity Directional (Hanpaenennan nonapHocts CT) ycravae-
NUBAET yron cAewura $as BbiXOgHbIX TOKOE NGB0 BHYTPK 30Hbl, Nubo 3a ee
npegenamu.

Knonka Constant Source (MocToAHHBIA MCTOYHKWEK) NO3BONAST NONBI0EATENIO
BbIbpaTh paznuuHble cnocobbl BEINONHEHWA MCNBITaHWA. OQHUM NpoM3BoaN-
TenAm TpebyeTca NOCTOAHHOE HANPAMEHWE 1 NMIMHEAHO M3MEHALWIACA TOK,
OPYrMm — MOCTOAHHBIA TOK M IMHEAHO W3MEHAKLLEECA HANPAMEHWE.

Mpw HamaTMi Ha kHonky Fault Type selection (Beibop Tvna HewcnpaeHocTk)
OTKPBIBAETCA OKHO Bbibopa TMNa HemcnpaeHocTw. Nonb3oBaTens MomeT
Boibpath TpexdazHyo HewcnpaeHocTs (Three Phase Fault), vewcnpaeHocts
oT daznl k paze (Phase to Phase) unm HemcnpaeHocTs mexay dason n 3asem-
nexmnem (Phase to Ground). OBpaTiTe BHUMaHWE, UTO Ha 3KPAHE MCMNBITAHWA
Easy Z HeT koMmneHcauwu 3azemnenna. [Ina ucnbiTaHuii C MCNonb3oBaHWEM
KOMMEHCALWMMW 3a3eMNEHWA CM. MCNbITaHWe "HakaTb Ha HEMCNPABHOCTL"
(Click-On-Fault).

B okHe Bbibopa NMHERHOTD M3MEHEHWA CUTHANA NONb30BATEND MOMET K-
HEeHO M3MEHATL BLIXOAHbIE curHanel no Z, R, X wnw no yrny ¢wn. Yeenwuenwne
NUHEAHOND M3MEHEHWA Takxe BolbupaeTca B 3Tom okHe. Hanpumep, nonb-
30BaTENb XOYeT NMHeNHO uaMeHuTe umnegadc Z e 0,01 Om, Kak nokazaHo

Bbllle.

Hoean pyHkuna nenbitanua anddepeHunanoe TpaHchopmatopa
ABconoTHO HOBaA GYHKLMA UCNbiTaHuA AnddepeHumnance TpaHchopmaTopa
NO380NAET BLINOMHATL ABTOMATUUECKWE UCNIbITaHWA TpexdazHoix auddeper-
LManbHBIX PEne 3aluTbl TPaHCHOPMATOPOE NO TOKY.
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OuddepenunancHan mogens TpaHchopmatopa IEC

Mogene TpancdopmaTopa M HACTPOINKKM € NAacNopPTHON Tabnuukn

Mo#Ho epibpats M3 aeyx guddepeHumantHbix Mogensi TpaHchopMaTopoe:
ANSI u IEC. [ina kaxpoi mogenwn ByneT npeacTagneqa cxema, TPagMUWOHHO
MCNONb3yeman ANA 3aWmMTe TpaHcdopmatopoe B Eepone u g CesepHoit
Amepure. B pazgene Transformer Model and Nameplate (Mogens Tpancdop-
Martopa W NacnopTHaA Tabnuuka) Cogep#aTca JaHHble o TpaHchopmaTope,
KOHGMIypaumm NepeMYHON W BTOPUYHOR 0BMOTOK, NpomesyTourblie TT,
koadduumenTol TT, nogkniouenuna TT, epibop ycTpaHenua lo (Hynesoi nocne-
[OBaTENbHOCTH),a TAKKE APYTHUE 3HAUEHWUA HACTPONKW PENe U XapaKTepu-
cTukK. Ha ocHoee 3Toi uHdopmaumm MO aETOMaTMUSCKM PACCUMTAET, KaKkne
3HAYEHWA CHIbl TOKA M OTHOLLEHWA YIMoE caevra $as byoyT npuMeHATbCA

BO BPEMA UCTIBITAHWA PENE, UTO NO3EONUT COKPATUTL YMCNO oWKWBoK 1
c3koHOMMTb BpemA. Pazgen Test selection (Beibop wcnbimanmin) cogepsmnt
cnegywwwme wenbimanna: Stability (Through fault) (CrabunsHocTs (€ nomowsio
Heucnpaexoctk)), Pickup (Cpabateieanne), Timing (CuHxponmzaums), Slope
(Haknon), Harmonic Block (Bnokmpoeka rapmonmkn) n Harmonic Shot (Myck
FapPMOHMEK).

OnpepeneHne xapakTepUCTUKN HAKNOHa W NCMbITAHMI

Hoean dyHKUMA uenbimasna anddepedunances TpaHchopmaropa umeet
HECKONbKO HOBOBBEOEHWIA, KOTOPbIE MO3BOMAIT BLINOMHATL UCMBITAHWA
TpexdasHbix pene anddepeHUNanbHbIX TPaHCHOPMATOPOE Nerko n

BbICTPO. Hanpumep, XapakTepUCTUEN HAKNOHa 3aBMCAT OT KOHCTPYKLMK
npouzsoguTena. CywecTeyioT YeTbipe BapwaHTa Bbibopa AnaA ueTbipex
PaznUuHbIX KOHCTPYKUWIA: Line Segments (JluHeinble cermenTsl) (Hanp. G.E.
SR 745), Slope Through X Axis (Haknou no ocwm X) (r.e. Siemens 7UT613), Slope
Through Origin (Haknow no ncxogHoi Touke) (T.e. SEL 387 n 587) u Slope
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From Base Point (Haknou ot bazoeoi Toukw) (T.e. ABB RET670). Kpome Toro,
PaznuuHble NPOW3BOAWTENMN PENE UCNONb3YIOT Pa3NMUHBIE METOAb YPABHEHWUA
cmeleqns |Bias ana orpaHnueHna pabotel guddepeHUnanbHbiX 3NeMeHToE.
Wecnbitanme Haknoda guddeperunanoe TpaHchopMaTopa NpefocTaenaeT
CEMb PA3MMUHBIX YPABHEHWA CMELLEHWA (orpaHMueHKa) Ha esibop. Hanpumep,
pene Siemens JUTSX, 7UTEX, a Tare SEL 487 n 787 ucnonb3yioT ypasHeHWe
cmewenua (|Ip| + [Is]). MonbzoeaTens NpocTo AoTparveaeTca 4o IKpaHa AnA
CO3AaHWA WCTILITATENBHBIX IMHWIA, CBA3aHHBIX C XaPaKTEPUCTUKON HAKNOHa.
Huke NpMBELEH NPUMED MCTIBITAHWA C YETBIPbMA MCMBbITATENBHBIMKW TMHUAMM.

Siope Test (L1-L2-L3)
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Wenbitanne HaknoHa anddepenunance Tpavcdopmatopa

OBpaTUTE BHUMAHWE: AMMNIUTYAB! MCNBITAHWIA oTODPAKAKTCA B NEBON NONOBWUHE
3KpaHa (BKNoYanA oLeHKY No NPUHLUMNY "TofeH/He rogeH”), a pe3ynsTaTthl UCMbi-
TaHWA OTODPaMaloTCA B NPABON NONOBMHE BMECTE C XapaKTEPUCTMKON HAKMNOHa.

HoBan GpyHKUMA MCNBITAHNA € CMHXPOHM3ATOPOM

ABCONIOTHO HOBaA GYHKLIMA UCMBITAHWA C CUHXPOHW3aTOPOM NO3BONAST
BLINONHATL AETOMaTMUECKME CMBITAHMA CHHXPOHUIWPYIDWKWX PENe W pene
CUHXPOHW3Ma.
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3KpaH KoOHGUIypaLNA CUHXPOHU3aLMK

B pasgene Device Nameplate (MacnoptHan Tabnuuka ycTpoitcTea) nonb3o-
BaTeNb BEOQMT MHGOPMALMIO, CBAZaHHYI0 C cucTemami 1 1 2, kyaa BxoguT
MHBOPMALIMA O HANPAXEHWA Mexay $azoi W HEATPANbID WK MEPEWYHOM W BTO-
PMUHOM HanpaxeHun mexay dazamun. B pazgene Synchronizing Characteristic
(XapakTepWcTUKa CMHXPOHW3aLMK) NONb3OBATEND BEOAWT 3HAaUSHWA NEpenafoe
HaNpPAMEHWA W YACTOTbI, @ TAKKE 3HAYSHMA JOMYCKOB UCMbiTiBaemoro pene. B
pazgene Circuit Breaker (ABToMaTMuecknii BLIKNIOUATEND) NONb30BATEND BEOAWT
3HAUYEHWA, CBA3AHHBIE CO BPEMEHEM 3aMbIKaHMA W cpabaTbiBaHWA aBTOMATH-
UECKOTO BbIKMIOUATENA ANA MOGENMPOBaHUA paboTel Boikmiouatens. B pasgene
Test Parameters (lapameTpbl MCNBITAHWA) NONb30BATEND BEOAWT Heobxogumyo
CKOPOCTb U3MEHEHWA ANA UIMEHEHWIA HANPAKEHWA W UACTOTbI.

CozpaHne W BbINONHEHWE NCNBITAHWIA

Mpw ebiBope UCMbITaTENbHBIX IMHWIA BOCTYMbI TPW BapuaHTa. [pu Bbibope
BricTporo ucnbimaqua (Quick Test) NO aeTomatmueckn HauepTuT 4
MCMBITATENBHBIX TMHWW € ABYMA NTMHWAMK Nepenafos HANPAMEHWA M OBYMA
NUHWMAMK Nepenagoe yactotsl. Npw esibope guHamuuecknx Touek (Dynamic
Points), kak NoKa3aHO HWME, NPOYEPUMBAIOTCA BOCEMb MCMBITATENBHBIX MMHWIA C
[EYMA NepenagaMi HaNPAXEHWA, ABYMA NepenajamMmu YacToTh, a TaKHKe YeTbipe
AMHAMWYECKWE UCMBITATENBHBIE IMHWW, TAS YaCTOTa W HanpaxeHwe paboTaoT

B pexuMe nepenaga. Ecnu kakaa-nubo 13 3Tux ABYX ONUMIA HE COOTBETCTBYET
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NpeanouTEHMAM NONb30BATENA, NONb30BATENL MOMET BbibpaTh cobcTBEHHbIE
TOUKMW UCMBITAHUA, KOCHYBLWWMCH UK HaMaE Ha TOUKM 3KPaHa UCNbITaHWA BHYTPU
XapaKTEPUCTUKK, NOgobHO TOMY, KaK 3TO OCYLECTENASTCA NPKW MCNBITAHWK pene
MMMefaHca € MCNonb3oBaHuem onuwk "Haxate Ha Hewcnpaesocts” (Click-On-
Fault).

Synchvonizer Charactenstic Test

BKPBH WCNbITAHWA AUMHAMWYECKON CUHXpOHWZaUWUK

B neeoit uacTv 3KpaHa MCMbITAHWA MOKHO HabMAaTh 3@ CUHXPOCKOMOM Mo
Mepe BpalleHUA UCMBITaTENBHOTO HaNPAMEHWA, @ B NPABOR YacTh MOMHO
HabnogaTh 3a AMHAMMUECKON TOUKON MCMBITAHWUA, KOTOPasA 3aMbIKaeTCA Ha
BnvmHel xapakTepUCTUKE pene B peanbHoM BpemeHn. [Py 3axeaTte 3ambikaHnA
pene pesynsTaThl MCNbITAaHWA OTODPaXaIOTCA TaK e, KaK W Bbille, e 3eneHble
TouKK 0B03HaUAIT YCMEWHOEe NPOXOKAEHUE UCTIBITaHMA.

Hoeaa GpyHKUNA MCNbITAHWA pene YacToTbl

ABConioTHO HOBaA GYHKUMA MCMBITAHWA PEeNe YACTOTbl MO3BONAET BbINONHATDL
ABTOMATMYECKUE MCTIBITAHWA PEne C MOHWKEHHOR/NOBBILIEHHON YacTOTOM 1
pene Tuna df/dt.

apan

£

JKpaH KoHdUrypaunm pene 4acToTbl

Ha skpane Frequency Test Configuration (Kosdurypauwa uameperna

YACTOTHI) NONb30BATEND BEHIBUMPAST TUM pene ANA MCTBITAHWA: C NOHWHEHHOR
uactoToi (Under), ¢ noebiweHHoi yactotoi (Over) unw df/dt. [na TpexdazHbix
MCNBITaHWIA NONb30BaTENb MOMET BbIBpaTh cxemy nogkmouenna TH u exonos
pene: "3pe3ga” (Star), "rpeyroncHuk” (Delta) n "oTKpbITHIA TpeyronbHMK”

(Open Delta). Mpexge yem HauaTb MCMNBITAHWE, NONL30BATEND BEOAWT
3HAUYEHWA HaNPAMKEHWA, CUMbl TOKA W YACTOTbl CUCTEMBI ANA NPeiBapUTENbHON
HEWCTIPABHOCTK, @ TAKKE BPEMA ASACTEMA 3HAYEHWIA NPefBapUTENBHON
HeucnpaeHocTy. [LnA wenbitannil cpabaTbiBaHWA NoNb3oBaTent MoeT Bbibpats
OTAENbHOE NUHENHOE U3MEHEHWE BHWU2 UMW BEEPX B 33aBMCMMOCTW OT TUNa pene
Unu eblBpaTh ABOWHOE NMMHEAHOE M3MEHEHWE ANA ONpefensHUA cpabaToiBaHua
W OTNYCKaHWA ANA pene C ABONHON HacTPONKON.

[lna MenbITaHMin CUHXPOHW3ALIMK NONb30BATEND MOMKET BbIBPATL KNaccMueckuin
PEXIM CUHXDOHW3ALMK, TAE MCNOMb3YETCA NOWAroBan GyHKLMA, W
MCNONb30BATL GYHKLMIO NUHEAHOTD M3MEHEHWA W 3aNYCTUTL UCTIbITaHE
CUHXPOHW2ALWW B KOHKPETHOW 3afaHHoi Touke. [pW BbINONHEHWW UCNBITAHWA
CUHXPOHW2ALWW PETMCTPUPYETCA YacToTa NPeaEapUTENbHON HEMCNPABHOCTY,
NMHERHOE M3MEHEHWE YACTOTh BESPX WK BHU3 B 33aBUCUMOCTM OT TNa
MCNBITAHWA Pene, 3aperncTPUPOBaHHAA YacToTa HEMCNPABHOCTH W
3aperncTpUpoBaHHoE BpeMA paboTsl C MHAWKAUWeI "rogeH/He rogeH”, oM.

NPUMED HUHE,
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MecnbiTaHne CMHXPOHM3aUWK NPY NOBbIWEHHOM YacToTe

OBpaTiTEe BHUMAHKE, UTO YACTOTa IMHENHO YBENMUMBAETCA O SHAYEHMA,
KOTOPOE HEMHOTO NPEBLILAEST 3aJaHHYI0 TOUKY pene. 3eneHan Touka
obo3nauaeT, uto pene pabotano ycnewwo. KpacHan Touka obozHauaet choii.

DyHKUMA NpocMoTpa W BocnponseeaeHna COMTRADE

DyHkumA ncnoimanna COMTRADE noanepsmneaeT dpopmartsl daitnos IEEE
C37.111 w IEC 60255-24. 31a dyHKUMA WCNbITaHKA No3eonaeT npubopam
cepuin FREJA 500 BbiNONHATE MCNBITAHWA PENe C NOMOLWbBID NePeXoaHbIX Gopm
BOIHbI, 3aXEAUYEHHBIX LMDPOBBIMK PETMCTPATOPAMU HEMCTIPABHOCTEN, WK C
NOMOLLBK CMOAENUPOBAHHBIX HEMCMPABHOCTEN € MCNONB30BAHWEM NPOrPamMm
Tuna EMTP/ATPE. @yHkuma ucneimanua COMTRADE uMeaT BO3MOKHOCTE
paclMpeHUA AaHHbIX O NPeiBapUTENBHON HEMCTPABHOCTK, MOSTOMY pene,
KOTOpbIM HeobXogWUMa NpeaBapuTENbHaA HEWCNPABHOCTL ANA HaANEKaLen
nonapusaumm, ByayT GyHKUMOHUPOEATL Hagnexawmm obpazom npu
NepexXoAHbIX YCIOBUAX UCTIBITaHWA. 3To 0coBEHHO BaMHO NMPK BbINOITHEHWK
CKBO3HBIX MCMIBITAHWIA C UCMONb30BaHMEM GYHKLIMW BOCNPON3BENEHNA
COMTRADE. CMHXPOHMW3aLMA MOKET HauaTbCA BMECTE C MPUMEHEHWEM
HEWCNPABHOCTH, YTO MPUBOAMT K CUHXPOHW3aUWK coBbITWA NOBTOPHOTO

BOCMpOW3EEOEeHWA

MopenupoeaHne konebaHna mowHocTH ¢ nomowsko COMTRADE

NocTynHa dyHKLWA CKEOZHOMO WCMBITAHWA, OHa NO3BONAST BHNONHATE GPS-
sanyck daiinoe DFR gna eocnponseeqeHnA HENOCPEOCTEEHHO M3 MHTEpdeiica ©
NOMOLLBIO MPOrPAMMUPYEMOTO MMMYNbCa Ha JEOWUHOM BXOAE UMW C MOMOLLbID
curHana epemenn IRIG-B ot 6noka GPS. CywecTeyioT n 4pyrie MHCTPYMEHTB
[ONA NPOCMOTPA M OLEHKN $HOPM BOMHBI, HANPUMED YHKLMA YNIPaBneHuA
macwrabuposavnem. Cpeam oToBpamaembix SHAYSHWA NPUCYTCTEYIOT
cnepgywwpwme: Cursor # (Homep kypcopa), Sample # (Homep npobuei), Voltage
Channel Selected (BubpanHbii kaHan Hanpamenna), RMS Magnitude (Cp. ke.
3Hau. ennumiHbl), RMS Angle (Cp. ke. 3Hau. yrna), (Peak Magnitude, Phase Angle)
(Mukoeoe 3HaueHne, yron cgewra das), Current Channel Selected (BuibpanHbiia
kaHan Toka), RMS Magnitude (Cp. ke. 31au. eenvumnbl), RMS Angle (Cp. ke. 3Hau.
yrna), (Peak Magnitude, Phase Angle) (Mukoeoe sHauexue, yron caeura das),
Cursor to Cursor difference time in ms (Bpema pazHnub mexay Kypcopamn

B mc). Kpome Toro, & okHe lterations (Mrepauwn) cywecteyet dyHkumna
UWKNWUECKOTO NEPEKMIDUEHWNA MEKAY HECKONBKUMW UTEPALWAMW OOHOW W TOW
e HEMCNPABHOCTW pene.

Hrlr.'rpymerrr MogenupoeaHnAa Konebauna MOLWHOCTH

HHCTP)I'MEHT MOOeNUpOoBaHWMA konebaHua MOWHOCTWU NO3BONAET BbINONHATL
pPeannucTUUHbIE MCNbITaHWA 6110KHD)"|0I.L|,H>( 3nemeHTOB KonebaHua MOLWHOCTIA
B COBPEMEHHDBIX pene. Momumo 6}10KHDOBKH KonebaHma MOLWHOCTH, 3TOT
WHCTPYMEHT TaKMHe MOMET BBINOMHATE MCNBITAHWA aCUHXPOHHOIO Xo4a. Cm.
3KpaH EBOAa W HacTpoeK anA konebaHua MOLWHOCTH Ha PUCYHKE HWHE.
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JKpaH EEBOQA M HACTPOSK ANA KoNeSaHNA MOWHOCT

®opma eonHbl KonebaHua mowHocT — Ha rpadmuackom skpare
oTobpamaloTca GopMB BONHBI KoNeBaHWA MOLWHOCTH, KoTopble ByoyT
eocnponseoguTbea. Ecnu ykasano bonee 1 obopota, Ha gncnnee Byget
oTobpasaTbca Kakabi obopoT.

MNpeocbpasoeatens dainoe 551

@aiinel 551 coznalTCA € NOMOLLbLIO NPOTPaMM MOAENMPOBaHWA SHEPTOCMCTEM
npouzeoactea Electrocon® CAPE™ wnu Aspen One-liner®. Mogenvwpoeanne
3IHEProcMCTEMB M MCMIONb30BaHWe Gaiinoe 551 NO3BONAKT BLINOMHATL
AMHAMWUYECKME MCMBITAHWA Pene C NOMOLLBI PeanncTUUHBIX CLIEHaPHEE.
MNpeobpazoearens dainoe 551 npountaeT daiin 551 n cosgact daian
BOCMPON3BEASHUA NOCNEA0BATENBHOCTI AVMHAMWUECKWX COCTOAHWIA. 3TOT daitn
MOMHO UCMONb30BaTL ABYyMA cnocobamu. Mepebiit cnocob wcnonbzoeanua

— 3TO CTaHAapPTHOE AMHAMMUECKoe MCnbiTaHne. OfHWUM U3 BapWaHTOR
NpUMEHEHWA ABNASTCA UCMBITaHWE pene umnegaxca. Mpu mogenupoeaHi
IHEProcMcTeMBl C NoMoLLK Mmogenupyrowmx MO, Takmx kak CAPE nnu One-
Liner, pene MOXHO WCNBITHIEATE AMHAMWUECKH € MOMOLLbK PEanMCTUUHBIX
CLEHAPWEE WCTIBITAHUA C UCMONb30BaHWEM GaKTUUECKUX YCNOBWIA Harpy3Ku Ha
NUHMEC. [IMHaMWUECKOE UCMBITAHME MOMHO UCTONbI0BaTh ABTOHOMHO WK Kak
uacTb Bonee CNOKHOrO MOAYNA MCMbITaHWIA. [lpyroi BapuaHT MCMoNb30BaHNA
— daiin ckeo3HOro BOCNpoN3BefeHA, NogobHbIi gaiiny BocnpouseegeHna
COMTRADE.
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Mpumep npecbpazosatena dainoes 551
Kondurypartop IEC 61850 Megger GOOSE

Kondurypatop Megger GOOSE (MGC) BHINONHAST CONOCTABNEHWE JBOWUHBIX
BXOM0B W BbIXDJ0B KOMNNeKTa ncnbiTadnin FREJA 500 ¢ neobxogumbimm
coobwennamu GOOSE. Coobuwenmna GOOSE cunTbiBaoTca U3 OCTYNHbIX dainos
SCL (A3bIK KOHGWUIypaLMK NOACTAHLMWI), OHW Takme MOryT BbiTe obHapy#eHbl
ABTOMATMUECKKN NYTEM CKaHWPOBAHUA CETU NOACTAHLMM NPW NOMCKE AOCTYMHBIX
onybnukoBaHHbix coobwennil GOOSE. 3ToT Npouecc cKaHWPOBaHWA
HazbieaeTcA "cnemernem” GOOSE. MGC Takke MOXET BLINONHATE KOMNNEKCHBIE
3a[aun No AMAarHOCTUKE CETEMN, HaNPUMEp CPAaBHWBATb AOCTYMHBIE B CETH
coobuwenna GOOSE ¢ coobwenmnamn GOOSE, onncanHbiMm B daitnax SCL

€ dyHKUMAMK 0B beguHeHua/cpaesenna (MERGE/ COMPARE) GOOSE; sto

Tak#e 3QHEKTUEHDIA MHCTPYMEHT [NA NPOBEPKN MOPU30HTANBHOTO ONUCAHWA
coeguHenna (GOOSE) e npegoctaenaemom daiine SCD npu 3aB0ACKMX NpUEMO-
CAaTOUYHBIX McnbiTanuaAx (FAT) Ha nogctaHumax IEC 61850. 3ToT TN npoBepku
TaKKe Ha3blBaeTCA Npoeepkoi cooTeeTcTenA GOOSE.

Maiin SCL npeacraenaeT coboi daitn XML (PaclumpAembliil A3bIK pasMeTkK),
KOTOPbIN ONMMCHIBAET MHTENNEKTYanbHbIE INEKTPOHHBIE ycTponcTea (IED),
[OCTyNHbIE Ha oaHoi nogcTadumm IEC 61850 (daiin SCD), nbo onucbisaeT
Bcero ogHo ycrpoicteo |EC 61850 (daiano ICD, CID). B daiine SCL goctynHa
paznuuHan nidopmauna IEC 61850 (norMueckne yanbl B MHTENNEKTYaNbHbIX
3NEKTPOHHBIX YCTPoCTEax, coobwenna GOOSE, oTnpaenaemble
WMHTENNEKTYANbHBIMK 3NEKTPOHHBIMK YCTpoRcTEaMM, coobenna GOOSE,
MOMYYEHHBIE MHTENNEKTYANbHBIMK INEKTPOHHBIMK YCTRORCTEaMM, Nepeaada
wHbopmaui Ha SCADA m ).

FREJA 549
Cucrema ucnbiTaHUA pene

Wenbitanne pene [EC 61850 — Obwee onncanne

Cucrema ncnoimanua pene FREJA 500 nogkniovaeTca K wuHe ctaHuymm [EC
61850 (vnw HenocpegcTeeHHo K nopTy Ethernet pene) n nporpammmpyetca

Ha COMOCTABMEHWE NONYYEHHOTO OT MCTIITHIEAEMOTO MHTENNEKTYaNbHOMO
3NEKTPOHHOID yCTpocTea coobenwa GOOSE o cpabatbiBaHum € BoIDpaHHBIM
AEOWUHBIM BXogoMm. CDaBHWEAEMbIi ABOWUYHBIN BEXO 3anporpaMMUPOBaH Ha
OCTAHOBKY TaliMepa KoMmnnekTa ucnbitaHnii SMRT. 31o nocnegHee peiictene
BLINONHASTCA NPorpamMmHbivM obecneuennem RTMS. Npw ucnoimaHum

pene |EC 61850, koTopbim TpebyeTcA BHELWHWA CUrHaN 4NA aKTWEALMK
JALMTHBIX PYHKLUMIA (HANPUMED BHELWHARA NPAMAA KOMaHLa 3aBMCUMOTO
cpabaTbiBaHWA, BHELHWA 3aMyCK aBTOMaTUYECKOTO NOBTOPHONO 3aMbIKaHWA
WINW OTKA3 BbIKMIDUaTens), Heobxogumo "nogars nuTaHme” Ha pene [EC 61850

€ nomolbio coobwenua GOOSE. Tenepb KOMNNEKT McnbimaHwin pene FREJA
500, noaknKYeHHbIA K WHe cTaHumm [EC 61850, nporpammmpyeTca Ha
COMNOCTABNEHWE ABOWYHOND BLIXOAA C 3aAaHHbIM coobwennem GOOSE, kotopoe
nyBnnkyetca yctanoekoit FREJA 500. KoMnnekT UCnbITaHWil aKTUBMPYET CBOI
[OEOWUHBIA BLIXOM, KOTAA 3T0 TpebyeTcA ANA MCNBITAHWA, @ 3TO 3HAYWT, UTO
coobuenmne GOOSE namenaeT ceoe coctoanme ¢ "0" (nob) Ha "1" (wctuHa).

Ha npaktuke oba sapwaHTa npumerena (nybnukauma coobwenna GOOSE n
nognucka coobuwenua GOOSE) yacTo MCNONb3YIOTCA OAHOBPEMEHHD.

1

GOOSE message
sent by Megger
Ruelay Test Sot
(Published)

Pucynox 1 W ¥ P

ycrpoicTea IEC 61850 ¢ BHewHeR

Wy T Caare
GoUs
L R T e Lt &

SOuT Y

Pucyrox 2 MGC "My GOOSE’ ¢

Mocne COOTBETCTBYIOWErO Ha3HaYeHUA ABOMUHBIX BXOOOE W BEbIXOAOE daitn
mcnbiraina My GOOSE MoHO COXpaHWTL ANA NOETOPHOMO MCNONb30BaHWA.
[1nA BLINOAHEHWA ABTOMATUUECKUX MCMIBITAHWIA UCNONb3yiiTe Basoeble
MHCTPYMEHTBI MCMBITAHWA WK CTAHAAPTHBIE dYHKLMKM ncnbimanva e MO FREJA
Local. MGC ocywecTenaeT conocTagneHne NOrMuyecknx i BUToBLIX CTpoK 1/
wnu mogenvpoeanme STRuct, uenbix/BeszHakoebix, nnasawwmx u UTC vabopos
AaHHbIX. YctaHoekw FREJA 500 cooteetcTeyoT ctaHaapTy IEC 61850-5, Tun

1A, knacc P 2/3, gna MoaenmpoBaHWA BbICOKOCKOPOCTHONO cpabaTbiBaHma u
MOBTOPHOTO 3aMbIKaHWUA.
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DOYHKLUWKA U JOCTOWHCTBA
BepxHAA naHenb

1. Bbixogbl Toka- 6 dazni (6 x 60 A)

2. Boixogbl Hanpaxenuna- 4 x 300 B npu 150 B A wnu 4 npeobpazyembix
KaHana AnA Toka cunoi 15Anpu 120B A

3. [Oeownunsble exogsl 1, 2 1 3 - Homuxan ot 5 go 300 B nepem. Tok/nocT.

4. [OeownuHsble ebixogbl 1, 2 1 3 - Homunan 300 B nepem. Tok/noct. Tok, 8 A

5. [eownuHble BbIXoAbl 51 6 - BoicokockopocTHee, 400 B nepem. Tok/
NoCT. TOK UK, 1 A

6. [OdeonuHbii ebixoa 4 - Homunan 300 B nepem. Tok/noct. Tok, 8 A

7. [OeownuHsble exonbl 4,5,6,7,8,9,10 - Homunan ot 5 go 300 B nepem. Tok/
MOCT. TOK

8. MMopaua nepem. Tok/nocT. Tok - nepemenHan ot 10 go 250 B nocT. Tok,
100B1/3,33A

9. BxoAHble KNeMMbl AaTunKa — (AononHuTenbHo) JlocTynHble BEXOAbI
ONA UIMEPEHWA HANPAKEHUA NOCTOAHHOTO TOKA WAW CUMbI NOCTOAHHOTO
TOKa B MUNNWaMNepax

ﬂepenmm naHenb

1. BxopHan ceteBan posetka -oT 100 go 240 B, 50/60 'y

2. Knemma 3awuTHOro 3a3eMneHnA

3. Mepeknwuatens BKN/BbIKN nutanua -3aropasTca, Koraa nutaHwe
BKNIOUEHD

4. WzonupoeauHbiil nopt Ethernet -[lna nogknioueHna K WyHe nogctax-
LMK
IEC 61850

5. Mopr Ethernet MK/ IN - OcHoexoi nopt nogkmiouenua MK ana
AETOMAaTMIWPOBAHHOTO MCNbITaHWA. TakKe MCNONb3YeTCA NPM CUenne-
HWK € gpyrmm yctadoekamin FREJA ana muorodasHbix mcnbimaHmuin.

6. MoptIEC 61850/ OUT - Mcnonb3ayeTca NpW MCNbITaHWKW YCTPOMCTE
IEC 61850. Take MCNonb3yeTcA ANA CUENNEHWA C APYTUMK YCTaHOBKaMMW
FREJA nna mHorodasHbix CbITAHWA.

7. MNopTtel USB — [locTynHbl ABa nopTa TMNa A. 3TOT NOPT MCNONb3YaTCA

obHoenexuna npowwmekk u MO Ha ycranoeke FREJA. Ero Takse

MOMHO UCNONb30EATD ANA 3arPY3KK Pe3yNbTaToR MCMBITaHWA ©

FREJA ana zarpy3kum Ha MK ana xpaHeHua unn nevatu.

8. USB-untepdeiic (HA NK) — Ona USB-untepdeirca (HA MNK) tpebyetca
"HUCXOAAWMIA” Pazbem, STOT MHTEPGERC CNYHUT B KAYeCTBE NopTa nepe-
AauM AaHHBIX W YNpaBneHWA nNpu ucnonbzoeadum ¢ MK w MO Megger
[NA AaETOMAaTU3MPOBaHHOTO MCNBITAHWA pene.

9. Nokanbubiil UMW - ¥K-gucnnei TFT, nonHOLUBETHBINA CEHCOPHBIRA
IKpaH.

10. Pyuka ynpaeneHusa
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n(
x

6 TokoB (6 x 60 A)

4 Hanpaxerna (4 x 300 B)

3toka(3x120A)

4 Hanpaxerna (4 x 300 B)

1 1ok (360 A)

4 Hanpaxerna (4 x 300 B)

1 HanpaxeHue (1 x 300 B)
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FREJAWIN

FREJA™ Win — 3T0 yHMBEPCANbHAA MHCTPYMEHTANBHAA Nporpamma obwero
Ha3HAUEHWA, KOTOPAA MCNOMb3YETCA B KauecTee yaobHoro M NpocToro B
MCNONb30BaHWK MHCTPYMeHTapuA. Ha crpanmue Connect (MoakniounTs) MosHO
BEECTM MHGOPMALIMID © TOM, Kak NOAKMIUYUTE pene, Npu HeoBXxogumMocTH MOKHO
nobaeuTb MzobpakeHna.

Ha ctpanuue Sequence (MocnenoBaTenbHOCTL) MOMHO MEMEHATD BCE NapaMeTpbl
reHepaTopa He3aBMCMMO JpyT oT Apyra. MoMHO WCNonb20BaTh Ao 25 PaznuuHbIX
COCTOAHWIA (MpedBapuUTEnbHaA HEMCNPABHOCTb, HEUCNPABHOCTL |, NpeaBapuTENbHAA
HEWCNPABHOCTb, HEMCNPABHOCTb2, NPEABaPUTENBHAA HEMCNPABHOCTD,
HEWCNPABHOCTL3 W TA4.). 3TO NONE3HO NPU UCMBITAHWK PENE AaBETOMATUUECKOro
MOBTOPHOTO 3aMbIKaHWA WK 33LUWTbI SNEKTPOABMraTeNei. TAkKe MOXHO
reHepUPOBaTL FTaPMOHWMEW Ao 25-0.

Ha ctpanuue Ramp (JTuHeiiHoe M3MEHEHWE) MOMHO NMMHERHO M3MEHATL BCe
NapameTpbl FeHEPaTopa HE3aBNCMMO APYT OT ApYra. AMIUIMTY/bI 1 YTbl
oTOBPaXATCA HA BEKTOPHON QMarpPaMMe, @ 3HAUYEHWA MOMHO 331ABaTb C NOMOLULID
pyukK B uHTepdeiice FREJA wnn ¢ nomowbio knaematypol u Mo MK, Takse B
PEKUME PEANbHOTO BPEMEHN.

WHeTpyMeHT AnA n3mepeHnA paccTOAHNA

CrpaHnua KoHdurypaumum

Mporpamma MHCTPYMEHTa ANA M3MEPEHUA PACCTOAHUA CO3AaHa ANA NCMbITaHWA
pene gMCTaHUMOHHON 3awmuTel. Ha crpannue Configuration (Kondwrypaums)

MOMHO BEESCTH KOMMUYECTED 30H, KOTopbie BYIyT NpoBepATLCA, 8 TAKME AOMYCKW
BPEMEHM W MMMNEAHCa, CO3NABAA Takum 0Dpazom aETOMATUUECKDE MCTIBITaHKWE.,
Mporpammupoeatue He Tpebyetca. MNozme, eCnv Bbl BLIZ0BUTE 3TOT 06LEKT B LIeHTpe
YIPaBNeHUA, BCE HACTPOMKK ByyT BOCCTAHOBNEHDI, UTO NO3BONWT HE3AMELIUTENBHO

HayaTb MCMbITaHWE.

FREJA Wi

LleHTp ynpaeneHua

CrpaHuua NoAKMoYeHnA

Ha crpanmue Connect (MogkmioueHne) MOMHO BBECTW MHGOPMALIWID O TOM,

KaK BIMNONHATL NOAKMIOYEHNA K Pene, Npw HeoBXoAnMocT MoxHO AoBaBuTb
n306pamenva. Mockonbky 3Ta MHGOPMALIMA COXPAHAETCA BMECTE C 0BbeKkToM B
LieHTPE YNPaBNEHUA, 88 MOXKHO CHOBa 0TOBPa3nTh NPK CIEAYIOLEM UCTIBITAHWK 3TOTO

pene.

Crpanuua Zt

CrpaHnua Zt npegHazHadeHa A UCNBITaHKA NO BPEMEHKN pane JUCTaHLIMOHHOM
2awuThi. OBbIUHO NPU MCMIBITAHWKM PEne 33 OQWH Pa3 NPOBEPASTCA OAWH THN
HewucnpaeHocTh. OgHako npy wcnonb3osaduy FREJA Win MomHO BRINONHATL
MCMBITaHWA BCEX CEMK TAMOE HEMCNPABHOCTEN AETOMATUUECKM, CTW 3TO
Heobxogumo. Boe, 4To AnA 3TOMD HY#HO CAENATb — HAMATb KHOMKY <Start> (3anyck).
FREJA aeTOMaTMUECKM NPOBEPWT BCE CEMb TUMOE HEMCMPABHOCTEN, @ 33TEM CPAaBHWUT
MOKa3aHWA € TEOPETUUSCKUMM IHAUSHUAMM,

FREJA 549
Cucrema ucnbiTaHUA pene

KOTOpbIE Bbl BEENW Ha CTPaHULEe KoHpurypaumuu. Ecnn nokasaHma B Hopme,
3aropaeTcA 3eneHan namna. Ecnu HeT, zaropaeTcA kpacHan namna. Ecnu esl
XOTUTE NPOEEPUTL 0BpaTHOE HaNPaBNeHUe, UCMBITAHWE MOMKHO HAUaTb C YPOBHA

Hu#e HynAa Om e 3-Mm KBagpaHTe.
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Pacctoaxue, koHdurypauma

CrpaHuua nuHelHoro nameHenna RX

Crpanmnua RX-ramp (MuHeiHoe uaMmeHeHne RX), koTopaa ABNASTCA YacTbio
Nporpammbl MHCTPYMEHTa [INA M3MEPEHWA PaccToAHWA, paspaboTana gna
M3MEpEHUA AOCATAEMOCTH PEne AUCTAHLMOHHONW 3awuTsl. CHauana 3apaiTe
3HAUYSHWA YINOB 3aMyCKa M OCTAHOBKM, @ TAKME 3HaUeHWe "LentTa Gu” Memay
NUHERHBIMW MIMEHEHWAMMW. 3aTEM HaMMKUTE KHONKY <Start> (3anyck) n
paccnaberecs. FREJA aBTOMaTUUECKI BBINOMHWT MCNBITAHWA BCEX CEMW TUNOE
HEWCMPABHOCTEN C MOMOLUBK) 3KOHOMHOTO N0 BPEMEHW MeToa "NOWCK-
nonoeuHa”. MosHO Tak#e 3a8aTb cOBCTEEHHBIE MMHEAHBIE M3MEHEHWA,
MCNONb3yA Mblllb ANA YCTAHOBKKM TOUEK Hauana W KOHLUa TaM, rae 3To
Heobxoanmo. Ecnn Bbl 3apanu TeopeTHUSCKMIA 3TANOHHLIA rpaduvk, NporpamMma
CPABHWT GaKTUUECKWIA PE3YNBTAT MCMBITAHWA C BALMM TPadMKOM W MPOBEPUT
HaNW4We OTKNOHEHWIA OT AOMYCKOE, BBEAEHHDBIX Ha CTPaHMLLE KOHpUIypaum.
Ecnu pe3ynbTaThl B HOPME, 3aropaeTcA 3eNeHan Namna, eC HeT — KpacHaA.

Crpanumua RX

Ha cTpanuue RX MOXHO BpYUYHYHO 3a0aTh TOUKK MCNBITaHWA. C NOMOLBID MbILLK
MW KNABWaTyPbl MOAHO 33AaTb PasfMuHble TOUKKM Ha ocumnnorpade. Buibepure
ABTOMAaTUUSCKWIA PEXMM M HAXKMWTE KHONKY <Start> (3anyck). FREJA eminonsuT
MCTIbITAHWE BCEX TOUEK A BbIBpaHHbIX TUMOE HencnpasHocTel. Toukam ByayT
NPWUCBOEHDBI PA2NWUHbIE LBETA B 3aBUCUMOCTM OT Bpemenu cpabatsisaHna. Npu
BbIBOpE PyYHOro pesnMa ANA MOMCKa MPaHMLbl MOXKHO WCMONb30BaTh WKaNy.
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Pacctoanue, Rx

3tanoHHble rpaduku

[lnA 3dpeKTMEHOMD MCNBITAHWA M aHANKW3a NPOW3E0LMTENBHOCTH HeoBXoaMMBb
UETKO ONpeaeneHHbie

3TanoHHble 3HauyeHuA. FREJA MoxeT aeToMaTMUeCckW co3AaBaTh CTaHAapTHbIE
kpumesie [EC u IEEE” gna pene neperpyskv no Toky. Takse MOMKHO CO3MaBaTb
3TaNoHHLIE TPAdUKK B NNOCKOCTH MMMESAHCA C NOMOLLBIO
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Cucrema uCnbiTaHNA pene

[OCTYNHON BUBNMOTEKM pene QUCTAHLMOHHOM 331LWThI, CO3AAHHON KDPYTHBIMK

NPOW3BOANTENAMM W/WNK CO3AaBaTh APYIME XapaKTEPUCTUKMN C MOMOLBIO VHCTpYMeHT HanpaxeHNA

CTaHAAPTHOI KPYIMOM NMH3bI W IMHEAHBIX SEMEHTOB (BKkouas dopmy MHCTpYMEHT HanpAKeHWA NpeHazHaueH ANA MCNBITaHWA BCeX TUMOE pene
OKPYMHHOCTW, NPOXOAALLEN YEPE3 HAaUaNO KOOPAMHAT, HETBIPEXCTOPOHHIDID HaNPAXEHWA, OT 3NEKTPOMEXaHNYECKWX 10 COBPEMEHHbBIX UMpPOoBLIX pene.
dopmy, a Takxe GOpPMy KOHYCa "POMOK ANA MopoxeHoro”). KHOMKKW BbipezaHva

W BCTABKM NO3BONAIOT NErKO KOMWPOBATE NEPEYI0 30HY W 3aTeM peakTUpPOoBaTh HacTpoiikn pene ssonaTca Ha crparmue Config (Kondmrypauns).

3TW KOMWW, BECTABNAA 3HaYEHWA 30HbI 2 U 30HbI 3.

Ha ctpanmue Pick-up (CpabatbiBaHne) cUCTEMa HE TONBKO NONYUYAST 3HAUSHWE
HexkoTopeie npouseoauteny pene moryT cozaaeats daiin RIO ¢ HacTpoiikamn cpabaTbizanmna (HauanbHOE HANPAKEHWE), HO M 3HAYSHWE OTMYCKAHMA, @ TAKHKe
pene. C nomowbo npeobpazosatena FREJA RIO momHo co3aaBath 3TanoHHble ABTOMATUYECKM BLIYCNAST FUCTEpE3MC.
rpadyK1 Ha OCHOBE 3TUX HACTPOEK.

W3mepeHine BpemeHm, To eCTb NPOBEPKa BpeMeHm cpabaTtbiBaHna npu

OTAMUMTENBHOI 0COBEHHOCTBID ABNAIOTCA FOTOBLIE KPUBLIE TOKa, AOCTYMHbIE Pa3NUHbIX 3HAUSHIAX HANPAKEHUA, BHINOAHASTCA Ha CTpakiLe Time Test

ANA MHOTUX TUNOB pene. (M3mepenme Bpemenm). ITaNOHHYIO KPUBYIO MOXHO CO3aTh TaK Xe, Kak 1
KPMBYIO PACCTORHWA: ANA 3TOro Heobxomnmo BHIBpPaTh COOTBETCTRYIOLYIO

WHcTpymenT cunbi Toka KPWBYI0 BDEMEHMW M BBECTW HACTDOMKW. V3aMepeHne BpeMeH MOXHO Takke

WHCTDYMEHT Cnbl TOKa NpefHazHaueH ANA UCMBITAHWA BCEX TUMOE TOKOBBIX BHINOMHATS Ha NOFAPUGMIYECKOT LIKANE BPEMEHM, CMTTbi TOKa, WK BPEMEHM 1

pene, oT 3NeKTPOMEXaHWUUECKMX C MHAYKLMOHHBIM AMCKOM unn 6e3 Hero 1o b TOKA.

coBpemeHHbIx LMdPOBBIX pene.

HacTtpoiikm pene Beogatca Ha cTpadnue Config (Kondwrypauma). of Bt T maom L
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Ha ctpanuue Pick-up (Cpabatbieanme) cucTema He TONbKO NomyyaeT "y

3HaYeHWe CpaﬁaTblBaHMﬂ (Tok 3anycxa}, HO W 3HAYEHWE OTNYCKaHWA, a TaKxe
ABTOMaTHUUYECKW BBIYWCIAET TMCTEPE3NC.
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WHeTpymeHT uacToThl

WHCTpYMEHT YacToTbl NOZBONAET BPYUHY reHEPUPOBATD YacToThi
NpefBapuTENbHOR HEMCNPABHOCTH W HEWCNPABHOCTK Ha cTpaHuue Manual
(PyuHoi pexunM), a Tak*Ke Co3aBaTb aBTOMATUUYECKYIO NOCNEA0BATENbHOCTL
NpejEapuTENbHON HEMCNPABHOCTH U HEWCTIPABHOCTM HAUMHAA C 3aAaHHOTo
3HAUEHWA 3aNycKa 40 3aAaHHOTO 3HAUEHWA OCTAHOEA ANA CKaHMPOBaHUA
BpeMeHn cpabaTbiBaHWA NPU PasNUUHLIX 3HAYEHUAX YACTOTHI, UTO NONEIHO NPK
WCMbITAHWMW Pene C ABYMA CTAAWAMM.

B pexume NMHENHOTO U3MEHEHWA NPONCXOOWUT NOWCK 3aaHHOMN YacToTol

HEWUCNPABHOCTW.
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HHCTp)l'MEHT YacToTbl, TMHEWHOE M3MEHEHWE

WHeTpymeHT aBTOMaTUUECKOTO MOBTOPHOTO 3aMblKaHNA

WHCTpYMEHT aBTOMATMUECKOO NOBTOPHOTO 3aMbIKaHWA NpegcTaenaet coboi
coueTaHwe dyHkumei "TocnegoeatensHocTs B obwem” (Sequence in General)

v "RX & pacctoanun” (RX in Distance). MNockonsky MoaenvpoeaTte EpeEMA
nNpejeEapuTENbHON HEMCNPABHOCTH, MOAAYN MMTAHUA W NPOCTOA NPOLYE B
KauecTee BEKTOPOB, TakvM e obpazom Npolue MoLENMpOBATb HEWCNPABHOCTE
B NAOCKOCTU MMMNEefaHca.

ITOT MHCTPYMEHT MOMET MCTIBITATL NoBYI0 HYHKLMIO aBTOMATMUECKOrD

NOBTOPHOTO 2aMblKaHWMA Ha COBPEMEHHbIX pene.
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HHCTp)l'MEHT AETOMaTUYECKONO NOBTOPHOMD 3aMbIKaHWA

FREJA 549
Cucrema ucnbiTaHUA pene

Auto 300

Ecnu B KauecTee NnpuMepa B3ATb COBPEMEHHDIE Pene ANCTaHLMOHHOM 3alyuThi,
MOMWUMO 3MIEMEHTOB ANCTAHLMOHHOM 3aLLUNTbI, HA HUX AaKTWEBMPOBAaHBI HECKONBKO
DYHKLWIA.

C nomowbio Auto 300 moxHo ceA3aTb Meky coBO pasnuuHbIe MCNBITAHWA,
BHINONHASMBIE Ha Pa3HbIX Npubopax, ANA CO30AHUA ABTOMATUYECKOIA
NOCNeAoBaTENBHOCT UCMBITAHWIA, TAKAM 00pasom, B pesynsTaTte Mbl NONyuum
WCMbITAHWE, KOTOPOE COCTOMUT U3 Pa3NMUHBIX 3NEMEHTOE, HANPUMED 13
PaCcCTOAHWUA, CUMbl TOKA, CMHXPOHW3ALUMK W HANPAMEHWA.
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Auto 300

WHeTpyMeHT NnepexofHbIX NPOLUEccoB

C NOMOLUBID MHCTPYMEHTa NepexogHbix npoueccos FREJA 6ynet cozpasats
(BOCNpoOMzEOAMTL) HOPMY BOMHLI, 3aPMKCUPOBAHHYI0 PETWCTPATOPOM MOMEX.
WHCTpyMEHT NepexoHbix NPOLECCos NoSASpHMBAsT Cneayowme GopmMaTsl
dainnoe: COMTRADE, ASCII, EMTP WAX, EMTP PC w Inductic 65.

g —r

WHCTpyMeHT NepexoqHbIX NpoLEeccos
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NunddpepeHunanbHbIil NHCTPYMEHT

[uddepeHumanbHbI MHCTPYMEHT NpefHasHayYeH AnA UCMbITaHUs
3alMTHBIX pene TpaHchopmaTopos u paboTaet ¢ FREJA 549, Tak kak
MCNONb3yeT 6 TOKOBbIX FreHePaTopoB.
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[uddepeHumanbHbIi MHCTPYMEHT

Ero Mo#HO MCNONb30BaTh A8 UCNLITAHWE 33WMUTHBIX pene
TpaHchOPMaTOPOB € HECKONMbKMMI 0BMOTKaMM MyTeM UCNbITaHUA
OfHOW Napbl 06MOTOK 3a pas.

Iuddeperumanbhbiin nHcTpymeHT FREJA Take mokeT
MCNONb30BaTLCA AN UCNBITaHWA pene auddepeHumansHol
3aWUTHI

reHepaTopOB U IMHENHBIX pene AnddepeHUMansHON 3aWmTsl.
[aHHble 3aMUIEHHOTO CUTOBOTO TpaHchopMaTopa BBoAATCS
WHTYWTUBHO NOHATHLIM cNocobom, M nonb3osaTento ByaeT CNoKHO
YTO-IMBO NOHATL HENPaBWIbHO. [laHHbIE BEOAATCA C MOMOLLbIO
KHOMOK W 3HA4KOB, KOTOPLIE HE3aMEIMTENBHO MOKAa3bIBAOT, K
Yemy NpuBefeT TOT UK MHOW Bbibop. BBogumble 3HaueHnsa Toka
oTobpaKalTca B BUAE NEPBUYHBIX 1 BTOPUYHBIX 3HAYEHUN B
33aBMCUMOCTM OT BEEJEHHOW MHbOPMaLMK o TpaHchopmaTopax
TOKa W 333eM/IEHNA HEWTPaNbHOW TOYKK "3Be30bI".

3apayva ctpanuubl Stabilizing (Crabunusauma) — npoeepka
NpaBUIbHOCTY coeAnHeHui u HacTpoek FREJA nytem cospanua
BHELIHWUX HEWCNPABHOCTEN M KOHTpONA cTabunbHoW paboTsl pene.
Kpome Toro, oneparop gon#eH Npo4nTaTe U3MEPEHHBIE pene
3HAUEHWA W BBECTW UX HAa CTPAHMWLIE MCMLITAHWA. 3TN 3HaYeHUA
BynyT yKasaHbl B OKOHYaTENBHOM OTYETE.

Ha ctpanuue Time Test (M3mepenune BpemeHn) MOKHO

NpoBepuTL Bpema paboTel guddepeHumansHoro pene. MoxHo
3anporpaMMMpOoBaTh HECKONBKO BBOJOB HEMCNPABHOCTEN, U Ha
cTpaHuLe ByaeT co3aaH OTYET No M3MepPEeHHOMY BpemeHn paboTbl
(MMHMMaNBbHOE, MAKCUMAITBHOE U CPEMIHES 3HAYEHNA).

Crpanuua Pick-up (CpabaTtbiBaHne) No3BonaeT BLINOMNHATL
W3MepeHe MUHUMansHoro pabouyero Toka guddepeHymansHoro
pene Ana Kaxgon 0BMOTKM, TO eCTh BLINOMHATL U3MEPEHUE
YYBCTBUTENbHOCTM pene. B xoe 3Toro ucnbitaHa ncnonb3syeTca
NCeBAOHENPEPLIBHBIN BBOA C JIMHENHBIM M3MEHEHWEM.

Ha ctpanuue Bias Characteristic (XapakTtepucTtika cveweHna)
MOHO BBINOJIHUTE UCMBITAHWE XapaKkTepucTkK pabouero

pene, 3anycTuB NCEBAOHENPEPbIBHBIE IMHENHbIE W3MEHEHWUA
(OnA MCMbITaHWA CTaTUYECKOW TOYHOCTW pene) UnW NIMHENHbIe
W3MEHEHWA, BbINOJIHEHHBIE € NOMOLLbIO cTabunbHOro
MOAENMPOBAHMA NOCNEAOBATENBLHOCTEN NPEBAPUTENEHON
HEUCNPABHOCTM U HEMCNPABHOCTM — 3TOT MPOLIECC HA3bIBAETCA
"NBOWYHBIM NOMCKOM" M HoNbLIE NOAXOAWT ANA UCMLITAHWIA NPK
BBOJE B IKCN/yaTaLmio. 3Ty XapaKTepUCTUKY MOKHO UCTbITbIBATL
KaK C 3TaNIoHHbIM rpadmKom, Tak v Hes Hero.
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NuddepeHymnantHBEIN MHCTRYMEHT, XapakTepuCcTKa CMeleHna

Ha ctpanuue Harmonics (TapmoHuWkn) npoeepaeTca cnocobHoCTb
pene He BbifaBaTk CUrHan cpabartbiBaHWA AN HEMCNPABHOCTEN B
30He cpabaTbiBaHWA OrPaHWYEHHBIX XaPaKTEPUCTUK, KOTAa B TOKax
KOPOTKOTO 3aMbIKaHWA NPUCYTCTBYET ONpefeneHHbIN YPoBeHb
rapMOoHUK, ANA Kaxgon o6MoTKM cunosoro TpaHchopmaTtopa. 3Ta
$yHKUMA NpefiHasHayeHa Ana nogaepxaHna ctabunbHomn pabotsl
pene Bo BPEMSA MOJA4YM NMUTaHWE Ha TPaHCHOPMATOP MK NpK
nepeso3byxAeHnN TpaHchopmaTopa.

OpHO o4YeHb BaKHOE UCMBITAHWE, BIEPBbIE NPeAcTaBNeHHoe
KomnaHwei Programma, Hasbieaetca Wizard. OHo nomoraet
HAXOAWTb HEMPABWUIbHbIE HACTPONKW pene AnddepeHUManbHbIX
TpaHchOPMaTOpOB, KOTOPBIE MOTYT NPUBECTH K HEKENATENbHOMY
cpabaTbiBaHWIO NPW BHEWHEM 3aMbIKaHUW Ha 3EMITIO.

Wizard 3agaet BakHbIE M YETKME NPAKTUYECKME BONPOCHI
WHAKeHepy Mo oBCNyKUBaHWIO Pene 1 BbINONHAET HECKONBKO
NPOCTLIX UCMBITAaHWIA Ha pene NonyasToMaTu4eckum cnocobom. B
3aBMCMMOCTM OT TOTO, KaKyio NPAKTUYECKyo MHGOPMaLuio BBEN
noneb3oeatens, Wizard coobwaeT, NpaeunsHO MW HET HACTPOEHO
pene, v NnepegaeT NoNb30BaTENIO YETKYI0 MHbOPMaLMIO.

Unespected resul for the test!

Itemoht be @ wrong seting n the relay compared o
e ey 00N
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Iuddeperuymanbhbin mictpymenT, Wizard
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IEC 61850 GOOSE

FREJA c nogpepmkoin GOOSE v B couetanuum c M0 Megger GOOSE
Configurator (MGC) MOMeT MCNONb30BaTECA ANA MCNBITAHWA UK
BBOJA B IKCMMyaTaLMIO YCTPOWCTB, COOTBETCTBYIOLNX CTaHAAPTY
IEC 61850.
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XAPAKTEPUCTUKIN

XapaKkTepucTUKKM AeNCTBUTENbHBI AN PE3UCTUBHOW Harpy3Ku,
HOMUWHAMNBHOW NOAAYM HANPAKEHUA 1 TEMNEPATYPbI OKPYAaloLen
cpepbl +25°C £3°C nocne 30 muHyT nporpesa. Bce annapateie
[aHHbIE NPUBEAEHD! ANA 3HAYEHUIN MONHOM WKanbl. XapakTepucT-
K1 MOTYT BbITb M3MeHeHbl 6e3 NpeBapuUTENbHOTO YBEAOMIEHUA.

Okpyxawllne ycnoBua
[ins ucnonb3oBaHUA Ha BbICO-

KOBONBLTHLIX NOACTaHUWAX U Ha
NMPOMBILLUNEHHBIX obbekTax.

O6nacTe NnpuMmeHeHUA

Temnepartypa

Pabouasn o1 0°C go +50°C

XpaHeHna U TpaHcnopTupoekn oT -25°C po +70°C

BnamHoctb oT 5% go 90% OTH. BnamHocTK, 6e3
KOH[IEHCaLWK

Boicota Hag ypoBHem Mopsa

(pabouas) 3000 m MNpw nonHom pabouem

umkne go 2000 m. OrpaHuyeHune
paboyero UMKNa OCHOBAHO Ha
BHYTPEHHEW 3alinTe oT
YypesMepHOW TeEMMEepPaTypbl Ans
BbICOTbl >2000 M.
Mapkupoeka CE
EMC
LVD

EN 61326:
EN/IEC 61010-1:2001
(Bropaa pepakuma)

C'raH,qa PTbl COOTEETCTENA

Ynapbl EN/IEC 60068-2-27
Bubpauma EN/IEC 68-2-6
Ynapbl npw nepeeoske ISTA 1A

EN/IEC 60068-2-32
EN/IEC 60068-2-31

CeobogHoe nageHwne
MNagenue / OnpokngsisaHue

06wne xapaKTepuCcTUKN

Bxop ceTeBoro nuTaHua 100 - 240 B nepem. Toka, 50/60 'y

MoTpebnexwne snekTposHeprum 1800 B A
Pazmepbl 337 (W) x 172 (B) x 381 (') mm
Macca 19,2 kr
HOucnnei Cencophblin KK-guennein TFT
HocTynHele
A3LIKK AHMMWACKUIA, GPaHLY3CKUIA, Hemell-
KMI, MCNaHCKMIA
WHTepdeircs

(3) nopta Ethernet
(2) nopta USB "A"
(1) nopT USB "B"
Bluetooth

nepenayy gaHHbIX

Paspen usmepenuin

Ha ceHcopHOM 3KpaHe MoryT OfHOBPEMEHHO 0TOBpaKaTbCca n3me-
PAEMBIE BEMWMYMHBI, TAKME KaK CUIa NEPEMEHHOTO TOKA, HAaNpiKeHue
NepemMeHHOro TOKa, HaNPAXeHWE NOCTOAHHOTO TOKa MNW CWIa NoCTo-
AHHOTO TOKa, a Takxe Bpema. [lpegBapnTeNbHO HACTPOEHHBIE BHIXOALI
NepemMeHHOro M NOCTOAHHOTO TOKa OTOBpaKaoT NPUbANsnTENnbHbIE
BBIXOAHbIE 3HAYEHWA HANPAKEHWA/CUMNbI TOKa [0 3anycKa NCMNbITaHWA.
370 AnseTca ObICTPLIM M YA06HbBIM ciocobom NpeABapuTenbHON
HACTPOWKMN BbIXOAOB. B 3aBMCMMOCTH OT TOrO, KAKOW 3KPaH UCNBITaHWIA
BbIBpaH, MOTYT 0TOBpaKaTbCA U APYTHMe 3HA4YEHUA, @ UMEHHO: Yron
casura $as, 4acToTa, CONPOTUBIEHWUE, MOLHOCTb, MOMHAA MOLHOCTL U
ko3dpduLmeHT MowwHOCTU. Bce yKasaHHbIe NOrpewHoOCcT COCTaBNAT
o1 10 go 100% auanasoxa npm 50/60 lu.

AMHHMTV}]B HanpAM¥eHWA NepeMeHHOro ToKa

[NorpeliHocTs: +0,05 % ot nokasaHua + 0,02 % ot cTaHAapTHO-

ro nwanasona, 0,15 % oT nokasaxnwa +
0,05 % oT MakcMManbHOro gManasoHa

Paspeuwetue: 0,01

Nameperna: [epem. TOK, Cp. KB. 3Hau.

[nanasoHsbi: 30,150, 300B

FREJA 549
Cucrema ucnbiTaHUA pene

AMHHMTVF\B nepemeHHOro ToKa

MorpelwHocTs: +0,05 % o1 nokasaHuma + 0,02 % ot ctaHgapTHO-
ro guanasoxa, 0,15 % ot nokasanma + 0,05 %
OT MaKCMManbHOro iManasoHa

Paspewenune: 0,001/0,01

Mameperna: Mepem. TOK, Cp. KB. 3Hau.

[nanasoHsi: 32,60 A

AMHHMTVHB HanpA¥eHWA NOCTOAHHOIO TOKa

MorpelwHocTs: 0,1% oT cTaHgapTHOrO AWanasoHa,
0,25% oT MakcMMmanbHoOro AuanasoHa

Paspewenune: 0,01

Mameperna: RMS

[nanasoHsi: 30,150,300B

Amnnwryp,a NOCTOAHHOIO TOKa

MorpelwHocTs: +0,05 % o1 nokasaHuma + 0,02 % ot ctaHgapTHO-
ro guanasoxa, 0,15 % ot nokasanma + 0,05 %
OT MaKCMManbHOro iManasoHa

Paspewenune: 0,001/0,01

Mameperna: RMS

[nanasoHsi: 32A

Mpeobpasyembiil NICTOYHWK B peX1Me NepeMeHHOro ToKa

MorpelwHocTs: +0,05 % o1 nokasaHuma + 0,02 % ot ctaHgapTHO-
ro guanasoxa, 0,15 % ot nokasanma + 0,05 %
OT AinanasoHa unu £12,5 MA, B 3aBUCMMOCTH OT
TOro, Kakoe 3HauyeHwe Gonblue

Paspewenune: 0,001

Mameperna: Mepem. TOK, Cp. KB. 3Hau.

[nanasoHsi: 5 15A

Yron cgeura ¢as

Nwuanasonsr: 010,00 go 359,99 rpagycos, BpalleHne NPoTUB YacoBon
CTPENKW UKW MO YacoBOMW

crpenke, unu o1 0,00 go +180,00 rpagycos

MorpewHocts: £0,02° ctaHpapTHag, +0,25° makc. npu 50/60 Ty

YacroTa

BeixogHble Mogyni obecneumsaloT BbIXOA NepemMeHHON YacToTbl Npu
cnegyowmx ANanasoHax v NorpewHocTy.

[nanasoHbl

MocToaHHbIN TOK

o1 0,001 go 1000,000 Iy

BbixogHble ycunuTenu MoryT nepefjaBaTb NePexofiHble CUTHanbI B
AManasoHe ot

nocToaHHoro Toka ao 10 kly Ana nepexoaHoOro BOCNpoM3BeneHUs C
nomouwsio dpainnos COMTRADE.

Paspewenwe*: 0,0001/0,001 Iy

MorpewHocTs YacToTsi:

06blYHO 2,5 ppm

25 ppm ot 0° go 50° C, npu 50/60 Iy

Bxogpbl nocToAHHoro Toka ([lononHuTensHas GyHKUNA gaTunKa)

Ha npAMeHWe NOCT. TOKa

[nanazoH: ot 0 go +10 B nocT. Toka

MorpelwHocTs: +0,001 % oT1 nokasanma + 0,005% ot guanasoHa
CrangapTtHo +0,003% oT nokasanwa + 0,02% ot
MaKc. guanasoHa

Paspewenune: 0,001

Mameperna: CpenHee 3HavyeHune
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Cuna noCTOAHHOrO TOKa Ha kaxnblil BbIXOA KaHana
Nwanason: o1 0 go +1 mA nocT. Toka oT 4 o Beixopn (nepem. Tok) MowHocTe Makc. B
+20 mA nocT. Toka 1A 15BA 15,0 B cp. k8. 3Hau.
MorpewHocTs: +0,001 % oT nokasanua + 0,005% ot guana- 4A 200 B A (282 nuk) 50,0 B cp. ke. 2Hau.
3oHa CranpgapTHo +0,003% OT NokasaHua + 15A 200 B A (282 k) 13,4 B cp. ke. 3Hau.
0,02% oT MaKc. AManasoHa 32A 200 B A (282 nuk) 6,67 B cp. ke. 3Hau.
PaspeweHwe: 0,001 60 A 300 B A (424 nuk) 5,00 B cp. ke. 3Hau.
MN3mepenua: CpepHee 3HayeHune
Boixop (noct.Tok) ~ MowHocTe
Taitmep 0-32A 200 B
Bxog Timer-Monitor (Tamep-mMoHWTOP) NpeaHasHadyeH ana
MOHWUTOPWHIA ¥ BPEMEHHON MapKUPOBKMW BXOAHbIX CUTHANOB, Kak PaGounit umkn: 32 A Henpepeiero, 60 A 1,5 cekyHapl
3TO NPOMCXOAWT Npu paboTe perMcTpatopa NoceAoBaTeNLHOCTH
cobbiTuin. Kpome Toro, opraHbl ynpasneHna ABONYHbIM BXOAOM Tpw napannenbHbIX Toka:
MO3BONAIT NOJb30BATENIO BbINOMHATL Iorndeckme GpyHkumum U/ BeixoaHoil ToK MowHocTe Makc B
WITW, a Takke ycnosHo YNpaBnaTe pene ABOMYHOTO Bblxofa Ana 12A 600 B A (848 nuk) 50,0 B cp. k8. 3Hau.
MOIEeNMpoBaHWNA aBTOMaTUYECKOTO BbIKMIOYaTeNsA, cpabaTtbiBaHUA, 50A 600 B A (848 nuk) 13,4 B cp. k8. 3Hau.
NOBTOPHOTO 3aMbIKaHUA W YNPABNEHWA HECYLIEN B PEXUME peanb- 9 A 600 B A (848 nuk) 6,67 B cp. kB. 3Hau.
Horo Bpemeru. DyHKUMA TaliMepa oTobpakaeT 3Ha4YeHNA B CEKYH- 180A 900B A (1272 nuk) 5,00 B cp. Ke. 3Hau.

Aax MK UMKIax, co CneayouM AManasoHoM U paspelleHueM:
qublpe napannenbHbBIX TOKa:

Cekynpbr: ot 0,0001 go 99999,9 (aTOMaTUYECKMIA BrixogHon ToK MowHocTE Makc B
BbIbOp AManasoHa) 16 A 800BA(1132nmk) 50,0 B cp. K. 3HAu.
Unknbi: o1 0,01 go 99999,9 (aTOMaTUHECKWI BLIBOP 60A 800BA (1132nuk) 13,4 B cp. k. 3Hau.
[AWanasoHa) 128A 800BA(1132nuk) 6,67 B cp. Ke. 3Hau.
MorpewHocTs: +0,001% oT Nnoka3aHWii, CTaHAApPTHO. 2 240A 1200B A {1697 nuk) 5,00 B cp. ke. 3Hau.
HavMmeHee 3Havalmx paspaga, +0,005% ot
noKasaHusa B AuanasoHe ot 0 go 50° C makcu- Aea nocnepoBaTeNbHbIX TOKa
MyM I'Ipu ABYX NocnefoBaTenbHblx TOKaxX HanpAxeHWe COOTBETCTEWA YOBaWBAETCA,

obecneunsan 4,0 A npu 100 B cp. Ke. 3Hau.
OeonuHblie BXoabl — Cxema 3anycka/ocTaHOBKW/MOHUTOPUHIa
[na MoHWTOpKHra paboTel KoHTaKkTOR pene unu cpabatoieasna SCR Ha
BXOAHOM CXEME UMEETCA MHAVKATOP LenocTHOCTH Lenu. Mpu obHapyHeHnn
LENOCTHOCTH LIENK Namna 3aropaeTca. [omMumo MCNonb3oBaHWA B KauecTee
"MOKPbIX"/"CyXux" KOHTAKTOR, BOWUYHBIE BXO[bl MOMHO 3anporpaMmmmMpoBaTh Ourpen Power

i

Ha BKMKUEHWE NOCNEA0BATENBHOCTEN ABOWUHOTO BbIXOAA.
HomuHanbHoe HanpAxeHwe Ha exoge: Ao 300 B nepem. /noct.Toka

$2583838

Pene geonuHoro Bbixoga

I HMBIE T 18CKW M20NUPOBaHHbIE BBIXOQHBIE KOHTaKTbl peneg

2 Phates AC
Thvee Currents in Parallel

ANA TOYHOro MOJENWPOBaHWA BXOAOE pensg UNKW 3HEProcucTeMbl AnNA non-
HOro MCNbITaHWA peng, M3BNeYeHHbIX U3 SHEProOCUCTEMBI. JEOMUHBIA BbiXOD

6 Phase ACPh-N
MOZEenupyeT HOPManbHO PazOMKHYTbIE MW HOPMaNbHO 3aMKHYTbIE KOH-

TaKTbl ANA UCMbITAHWA CXeM OTKaza Bblkmiouatens. [JEouuHbIiA BbIX0[ MOXKHO

$:

HacTPOWTL Ha M3MEHEHWE COCTOAHWA Ha OCHOBE NOTWUKW ABOWYHOMO BXO4a.

0 2% XN £ 0 6 ™ I M 00 1K 120 10 10 5 10 100 100 10 200

BoixogHble pene BblcoKoOM cunbl ToKa oT 1 o 4: o Current AC o

HomMuHanbHoe 3HaueHue nepem.

TOKa: 400 B makc,, Imakc.: 8 A, 2000 B A makc. Kpmeas mowHocTy Bbixoaa Toka ans FREJA 549
HoMuHanbHoe 3HaueHue
MNOCT. TOKa: 300 B makc,, Imakc.: 8 A, 80 Br .

Yeunutenb Toka — pacluMpeHHbIi ANana3oH MOLHOCTA
Bpema otknuka: <10 mc

Yeunutens Toka FREJA cepun 500 cozgaeT yHUKanNbHYKO NIOCKY0 BONbTaM-
BblcoKocKopoCTHBIE BbIXOAHbIE pene 51 6:
NepHylo XapakTEPUCTUKY B gvanasode oT 4 o 32 A Ha dazy AnA BLINONHEHWA

HomuHaneHoe 3HaueHWe .

MCMBITAHWIA 3NEKTPOMEXAHWYECKUX PENE BLICOKOTO MMNEeaHca W ApYrix
nepem./NocT. ToKa: 400 B nukoeoe, Imakc: 1 A . .

paboT € BbICOKOWN HarpysKoiM.
Bpema otknuka: obbiuHo <1 mc
PA3JEN FEHEPALINK Bbixoabl HanpAKeHNA
Bce BbixoAbl HE 3aBMCAT OT BHE3AMHBIX W3MEHEHWA NUHERHOTO HaNPAKEHUA Boixoap! paccumTaHbl Ha CliefiyloUIMe AnanasoHbi:
W yacToTbl. Boe BhiXoAbl pEryNUpYIOTCA, NO3TOMY M3MEHEHWA MMMNEaHCa Ha- Auanazo (nepem.Tok) MouwtocTe Maxc |
TPY3KW HE BNMAKDT Ha BbiXo. Kax bl BLIXOOHOR MOAYNb COCTOWT M3 OJHOTO 308 150BA 5A
YCUNMTENA HANPAMEHUA M OOHOTO YCUNUTENA ToKa. YCUNUTENb HanpAKEHWA 1508 150BA nepeMeHtan
MOKHO NpeobpazoBaTb B MCTOUHKUK ToKa. Mo3Tomy oguH Bnok ycunutena 3008 150BA 05A
MOMHO WCTNIONB30BATL ANA MCNBITAHWA OHOD anddepeH IbIX

AOuanazoH (noct. Tok) MowHocT
pene 3alMThl No TOKY, BKMIOYaA rapMOHWUECKOE OrPaHUUYEHKHe. anazoH (nocr. o] Mouwocte

0-300B 150 Br
WeTouHnKK BbIXOAHOrO TOKa
FREJA 549 moxeT co3faBaTh WeCTb MCTOYHMKOB HenpepbieHoro Toka 0-32 A Pabounit umkn: HenpepbieHbiii

€ MaKCMManbHBIM BblxogHbIM Tokom 60 A npu 300 B A B Teuenue 1,5 cekyHp.

Kpome Toro, ycTpoicTEo MomeT obecneynears 4o AEBATH UCTOUHUKOE TOKA;

WECTL BHICOKOH CUNbI TOKA/BLICOKON MOLHOCTH W TpK Npeobpasyembix

KaHana HanpAa#eHnsA, 0DeCnNeuNBaILMX HW3KWIA TOK/BbICOKYH MOLWHOCTb.
HoMuWHanbHble 3HaUeHWA BbIXOOHOTO TOKa M MOLHOCTY AANA KaKAoro KaHana
YK@3aHbl B CPeAHEKEAAPAaTUUHbIX 3HAUEHWAX NEPEMEHHOTO TOKA U MUKOBLIX 15
HOMUWHANbHBIX 3HAYEHWAX MOLLHOCTU.
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Output Voltage

Kpunan MOLWHOCTY BbIXOAa HaNpAMeHNA

Yeunutens HanpameHua "PowerV ™"-PaclumpeHHbIil AMana3oH MOWHOCTH
Yeunutens HanpaxeHua FREJA cepun 500 cozpaeT nnockyw sonsTamnep-
Hyto xapakTepucTuky ot 30 go 150 B & gwanazone 150 B, uto noseonaet
BbIMOMHATL UCMbITaHWA 06bEKTOB Nog GoMbLKM TOKOM, HANPUMEP NaHenen,
a TaKKe CTapbiX 3INEKTPOMEXaHUUECKWX Pene AWCTaHUWOHHOMN 3allMTbl, ANA
MPaBMIbHOTO UCTILITAHNA KOTOPbIX TpebyeTca ncTouHuk Bonee BbICOKOTO
HanpAKEHWA.

FREJA 549 Yeunutens HanpAKeHWA B PeXUMe TOKa:

Yeounutens Hanpamenwa FREJA 549 npecbpasyeTca B MCTOUHWK TOKa €O
CNeyLWMIA BLIXOAHBIMW XapaKkTepUCTMEaMK. HOMWHaNbHBIE 3HAYEHWA W
MOLWHOCTH YKa3aHbl B CpeIHeKBaApaTUUHBIX 3HAYSHWAX NePEMEHHOTO TOKA W
MWKOEBIX HOMWHANBHBIX 3HAYEHWAX MOWHOCTH.

BoixonHoil ToK MowHocTb Makc B
S5A 150B A (212 nuK) 30,0 B cp. ke. 3Hau.
15A 120BA 8,0 B cp. kB. 3Hau.

Pabouwii uwkn: 5 A Henpepoiedo, 15 A 1,5 cekyHpnl

B W TOK you Hanpaxenna PowerV™ u3meHAETCA B 3aBUCMMOCTH OT Ha-
CTPOWKW HANPAKEHWA Ana ananasona 150 B, om. kpusyio.

16
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MuTaHne NnocToAHHOTO TOKa

Yetpoitcteo FREJA 549 ocHalleHo cUMyNATOPOM akKyMyNATOpHOW BaTapen ¢
MNOCTOAHHO M3MEHAEMBIM BbIXOAHBIM HaNpPAXEHWEM NOCTOAHHOTO TOKa B AWa-
nazone ot 10 go 250 B npw 100 BT, 3,33 A makc., YTo NO3BONAST OCYIWECTENATD
MUTAHWE pene ¢ NOMOLLbK Pe3epPEHBIX MCTOUHWKOE NUTaHKuA. BoixogHoe
HanpaAMeHWe perynupyeTca ¢ nomowbto MO FREJA Local w pyuku ynpaenexmna
Ha nepegHel naHeny unu ¢ nomolysio MO FREJA WIN.

CymmapHoe rapMoHUYECKOE NCKamkeHne
0bbiuHo meree 0,1%, makcumym 2% npw 50/60 My

XpaHenue dopm BoNHBI

Kamapiii BLIXOQHON KaHaN MOMET XPaHWTE GOPMBI BOMHBI ANA BOCTIPOW3BE-
OeHWA Mo komaHae. CKEO3HOE BOCNPOW3BENeHWE COXPAHEHHBIX HOPM BOMHbI
BO3MOMHO NPW BHELLHEM BKMIOUEHUW € NOMOLLBIO NpuemHuka GPS. Kaxabii
KaHan MoXeT XpaHuTb Ao 256 000 npob.

3awmTa

Bbixoabl HANPAMEHWA 3aWMILEHD] OT KOPOTKUX 3aMbIKaHWA M ANUTENbHbBIX
neperpy3ok. TOKOBbIE BbIXOAbI 3aWMILEHbI OT Pa3OMKHYTHIX LIENER U Neperpy-
30K.

Kopnyc u TpascnopTupoeouHbie GyTnapbi

YcTpoMCTEO NOCTABNASTCA B NPOYHOM METANIMYECKOM Kopryce, uto obecne-
YWEAET NOPTaTMEHOCTb B NONEBLIX ycnoeMAx. [ononHUTENbHO ANA 3aKaza
[LOCTYMHbI TPAHCMOPTUPOBOUHBIE GYTAAPDI C MATKMMM M KECTKMMM CTEHKAMM.
TonuwmHa obuekn GyTnApa € MATKUMM CTEHKAMU COCTABAET NPUMEpHO 2,5
cm, uTo obecneuneaeT yMepeHHYIO 3aLMTy OT AOMAA, NbinK, BUBpaLmm u
ynapoe. MpouHanA KOHCTPYKLMA AONONHUTENEHOTC TPaHCNOPTUPOBOUHOTO
dyTnApa ¢ MecTKUMK cTeHKamy obecneunBaeT 2alMTy MPW TPAHCNOPTUPOE-
Ke Mo NepeceueHHON MECTHOCTM W Ha BOMbLUME PacCTOAHMA.
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WHOOPMALIUA AJ1A 3AKA3A CEPUM FREJA500 HOMEP MOIENN

Mogenb F549- 41 ||P|l2|[C]|1
Onuua N3MepUTENbHBbIX

Beibop npoeona nutanna NpoEonoE
A =Tpoeop nuTtaHuA ana CesepHoi AMepuKn 1 =C npoeogammn
| = MexnywaponHbiii npoeon NUTaHMA 0 =bez npoeogoe
E =Mpoeoa nuTaHWA ANA KOHTWHEeHTanbHOW EBponbl

Onuww annapatHoro obecne-
U = BenukobputaHua

YeHNA
Boibop IEC1-61850 S = CraHpapTHOe YCTPOICTEO
0 =Be3 T = C dyHKUMEHR MCNBITAHWA €
1 =C nopnepxkon IEC 61850 GOOSE NATUMKaMKA

OnucaHue cTaHAAPTHBIX GYHKLMIA M onumia

FREJA 549 —3T0 KomnnekcHaa MHorodazHan cMcTema MCNBITaHWA yeTpoicTe P3A. CucTema cocToMT U3 4 KaHanoB HanNpAXeHWA, oDecneumBanILNX HANPAKEHWE OT
0 go 300 B nepemeHHOro TOKa, KOTOPbIE MOMHO NpeobpazoBaTh B KaHanbl TOKa C HeNpepbiBHoi nogadei 0 — 5 A wnn ¢ nogaveii go 15 A B TeusHWe KOPOTKONO CPOKA.

OHa Takse oc 6 ToKa, obecn WMMK HenpepeieHo 0 — 32 A n go 60 A B TeueHWe KOPOTKOTO CpoKa. Bce BbIXOAHBIE KaHaNbl MMEIT NAaBatowWwMi
obwwii eozepar. Yorpoitcteo ocHaweHo 10 gEOMUHBIMK EXOAaMM W 6 ABOWUHBIMK Bbixoaami. BcTpoenHbii uHTtepdeitic FREJA Local Touch View Screen nozeonaer
OCYIECTENATL PYYHOE M aBTOMATU3MPOBaHHOE yNpaeneHue ycrpoincTeom bes ncnonbsoeanna MK 1 NO. na obecneuenna Honbluiero agToMaTM3MPOBAHHOTD
ynpaeneHnAa u ucnbimadua IEC 61850 cTaHgapTHaA KOMMNEKTALMA YCTPORCTEa MMeeT Tpw nopTa Ethernet, gea nopra USB twna B, oawu nopt USB tuna A n
becnposogHon uHTepdeiic Bluetooth.

Onuun

Beibop npoeoaa nuTaHuaA - Mokynateny MoryT Bsibpars, C KaKMM THNIOM NPOBOAA NWTaHWA ByaeT NOCTAaENATLCA YCTPONCTEOD.

. Onuwma A - NEMA 5-15 gna pazbemoe IEC60320 C13, opobpeno UL n CSA gna cTpaH ¢ pozetkamin NEMA.

. Onuwma | - NMpoeopa ¢ n20NUpYROLLER ONAETKON € MEXAYHapPOAHOW LBETOBOW KOOWPOBKON (CBETNO-CMHWE, KOPWYHEEBLIE M 3ENSHBIE C MENTOW NONocoi),
MNOAroTOBNEHHBIE ANA WTeKepHoro pasbema [EC 60320 C13, c mapkupoekon CE.

+  Onuwma E - Wrekep CEE 7/7 "Schuko” gna pazvema IEC 60320 C13, c mapkupoekoit CE.
+  Onuma U - MNpoeog nutanua gna Benukobputanum ¢ pazbemom IEC 60320 C13 u npegoxpaqutenem Ha 13 A. Mapkupoeka BS 1363/ CE.

Onuwsa IEC 61850: FREJA 549 & couetanum ¢ Megger GOOSE Configurator (MGC) & MO FREJA Local mnu paclwmpennom Remote momeT ncnonb3oeartsea AnAa
MCNBITAHWA MK BEOAA B IKCINYATALMI0 YCTPOMCTE, COOTBETCTBYIOWMX cTaHaapTy [EC 61850. Ytobbl akTMEMpOBaTL BO3MOMHOCTE nognucky ana FREJA 549, a Takme
utobbl nybnukoeate coobuwenna GOOSE, Heobxogumo ekniounTts dyHkumio IEC 61850. Beegure Homep 1, utobm ycTpoiicTeo noctaenanocs ¢ onuwen |EC 61850. [ina
ycTpoiicTea 6e3 onumm IEC 61850 eeegure 0.

Onuwnn annapaTtHoro obecneuenna: S = CtangapTHoe yoTponcTeo. T= C BKNDUYEHHON dyHKLWER MCNBITAHWMA C SaTUMKaMK.

OnuwA U3MepuTenbHbIX NpoeoAoe: Beegute Homep 1, uToBbl YCTPONCTBO NOCTABNANOCH € NU3MEPUTENBHBIMW NpoBoAaMu. Ytobbl ycTpoiicTeo noctaenanocs Ges
M3MEPWTENBHBIX NPOBOOE, BEeguTe 0.

MonynapHbie KoHbUrypaumun

B Tabnuue HW#e NpecTaEneHbl HEKOTOPBIE NOMYNAPHbIE KoHdurypauwnn FREJA 549 ¢ onumeil mexayHapogHoro Npoeoga NuTaHuA. [Lna nonyyeHna ycTponcTea ©
APYrvM NMPOBOLOM MUTaHUA 3ameHuTe ByKey | Ha ApYryIo COOTBETCTRYIOWYIO BYKBY.
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Cucrema uCnbiTaHNA pene

Homep mopenu OnucaxHune

F549-41P2C111T1 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexgyHapogHbIi NpoBoA NUTaHWA, C BOSMOMKHO-
cTbto ucnbitanmia [EC 61850, nsmeputensbHble nposoAa M GYHKUMA WCNbITAHUA AaTYMKOB

F549-41P2C11151 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexpgyHapogHbli NpoBof NUTaHWs, C BO3MOM-
HocTbio ucnbitanmin [EC 61850, nsmeputenbHele nposoaa. B komnnekTt He xogut: OTcyTcTByeT GyHKUMS
WCMBITAHWA C JaTYMKaMK

F549-41P2C110T1 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexpgyHapogHbli Nnposof NUTaHws, GyHKUMA
MCMBITAHWA ATYUKOB U U3MEPUTENbHBIE NPOBO/A. B KOMNNEKT He BXOOUT: OTCYTCTBYET BO3MOKHOCTb
ncnbiranun [EC 61850

F549-41P2C11051 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexgyHapofHbIi NpoBof NUTaHWA U USMepU-
TenbHble NPOBOAA. B KOMNNEKT He BXOQUT: OTCYTCTBYET BO3MOKHOCTb McnbitaHui [EC 61850, otcyTeTeyet
GYHKUMA MCNBITAHUA C JaT4MKaMK

F549-41P2C110TO FREJA 549, asToHoMHan cuctema: KomnnekT noctasku: MexpgyHapogHelin nposof NUTanma U GyHKUWS
WCMbITaHWA € faT4yMKami. B KoMnnekT He BXOAUT: OTCYTCTBYeT BO3MOMHOCTL McnbiTaHum [EC 61850, bes
M3MepUTENbHBIX NPOBOAOE

F549-41P2C11150 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexpgyHapogHbli NpoBof NUTaHWs, C BO3MOM-
HocTbio ucnbitanmin [EC 61850. B komnnekT He BxoguT: OTCyTCTBYeT QYHKUMA MCMbITAHWS C AaT4MKaMK,
OTCYTCTBYIOT U3MEPUTENbHbIE NPOBOAA

F549-41P2C11050 FREJA 549, asToHOMHan cuctema: KomnnekT noctasku: MexpgyHapogHeli nposof NuTanws. B komnnekT He
BXOJWT: OTCYTCTBYET BO3MOKHOCTb UcnbiTaHunid IEC 61850, oTcyTcTBYeT GYHKLMA MCNBITAHWA C AaTYMKaMK,
OTCYTCTBYIOT U3MEPUTENbHbIE NPOBOAA

OnuncaHve NnporpamMmmHbIX ONLWIA Homep no katanory

MporpammHoe obecneyeHne, BxoAsallee B KOMNNEeKT noctaBkn - Kampoe | 84835
ycTpoucTso noctaenaetcs ¢ sepcuent [10 FREJA Local gns MK nog HasBaHuem
FREJA Remote.

ﬂ,OI‘IOﬂH nTenbHoe NporpaMmmMmHoe obecneueHne

FREJA Win 84673
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Cucrema uCnbiTaHNA pene

Cra HOapTHbie NPpUHaAgNeXHOCTU B KOMNNEeKTe NOCTaBKN

OnucaHue Homep no katanory
Mposoa nuTaHKs - B 3aBMcMMOCTM OT HOMEPa MOAENH, YCTPOMCTBO MNOCTABNAETCA C OfIHAM W3 CIIEAYIoLWX NPOBOOB
NuHenHsn nposog nutaHua, NEMA ........oeeenenes .90015-267
JIMHeWHBIN NPOBOA NUTaHKUA, ANA KOHTUHEHTanbHoW EBponsl co wTekepom CEE 7/7 SChUKO. ... . cceeeeeressssssessssesssssssssesssssess sreas
90015-268
JInHenHeI NPoBOA NMTaHWA, MEXAYHAPOAHAA LIBETOBAA KOAMPOBKA. .. .« euuuuucsesssssssssssresssssssssasissssiassssssasssssassssossssassassess srsssssssssssssasses sessssses 90015-269
JInHelHbIA NpoBoA NWTaHWA, AnAa BennkobpuTaHuu ............ ..90015-270
Kabens Ethernet gna nogknioyenna k MK, gnmHa 210 cM (KON-BO T IUT.) covvnvnvnive s scereermessssssersssesesssssens 90003-684
Pykosogctso (undposan konma)......... 84624

WamepuTenpHble npoBoga U NpUHAANEXHOCTA (ONUWA € U3MepUTeNbHbIMY NPpoBOAaMu)
Mpw Bbibope onuuK "MsmeputenbHble Nposoga” NOCTaBKa M3MEPUTENbHBIX MPOBOLOBE U MPUHAANEARHOCTEN OCYLLECTBAETCA B KONWYe-
CTBaX, yKa3aHHbIx Huxe. MisMepuTenbHble Nposofa U NPWHaANEXHOCTU MOMHO 3aKas3blBaTb OTAENbHO, CM. HOMEPa MO KaTasory U onucaHus

Onuywa nzme-
Onucanne Ten PUTENBHBIX
nNpoBCRoB
HononHnTenbHbiil GyTNAP ANA NnepeHocku: McnonbayeTca ANA NepeHockk Npoeoaa Kon-so 1 wr.
nuTaHua, kabensa Ethernet, gononHUTENbHBIX M3MEPUTENBHBIX NPOBOAOE W NPOBOQOE ﬂ:::]':):;
STVL 2003-725
Mapa n3mepuTenbHbIX NPOBOAOE C ONNETKOIM: Kon-so 7 nap
- . . Homep no
WaMepuTensHble Npoeoda C ONNETKOW, OAWH KPacHbli, OfWH YepHbii, ankua 200 am, 600 B, waranory
32ACATI 2008-539
Apantep ana kabena/BMnouHoro HakoHeuHuKa (Manbiil): Hebonbwan npoywmHa Kon-so0 15 wr.
Homep no
nogxoauT AnA HoNbWKWHCTE HeBONBLIWX KNEMMHBIX BNOKOE Ha HOBLIX pene. xaranory
Bunounbiit agantep, KpacHbii, 4,1 mm, Homudan go 1000 B/ 20 A CATI 684004

Kon-go 15 wr.
Homep no
Karanory

684005

Bunounbiit agantep, yepHbii, 4,1 mm, HomuHan go 1000 B/ 20 A CATIL.

Kon-so 4 wr.

Mpoeop-nepembiuka: Npoeog-nepembliuka, YepHbIA, AnkHa 12,5 cm, McnonbayeTcA C Homep no
BbIXOfamu HanpaxeHwa [ Toka, 600 B, 32 A CAT I Katanory
2001-573

Kom6uHmnpoBaHHble NpoBoAa ANA N3MepPeHNA HaNPAMEHNA ¢ onneTKon 4x6 ¢

BbIABMHHBIMW KOMYXamn: MozeonAet npegoTepaTMTb CNYThiEAHWE M3MEPWUTENbHBIX Kon-so 1 wr.

npoeogoe. Tpi obwKUx NPoBOKa NOAKMIOUAKITCA K MCTILITATENBHOMY KOMIMEKTY, KOTOPBIA Homep no
NOKMIOYAETCA K OgHOMY OBlLEMy YepHOMY NPOBORY ANA NOCNEAYIOWErD NOLKNIOYEHUA K ;;:};‘-1;3
McnbiTeiBaemomy pene. TpexdazHble M3MepUTENbHBIE MPOBOLA C ONNETKOM, AnuHa 200 cm,

600B,32 ACATIIL

Kom6uHmnpoBaHHble NpoBoAa ANA N3MepPeHNA HaNPAMEHNA € OMIeTKon 6x6 ¢

BbIABWHHbBIMMW KoxyXamu: [o3sonAeT NpefoTEPaTUTL CYTHIBAHWE M3MEPUTENbHbIX Kon-so 1 wr.
Homep no
| npoeoaoce. Tpu Napbl NPOBOACE NOAKNIIYAKTCA K UCMBITaTeNbHOMY KOMMNEKTY, TpK Ka‘:ﬂ‘:’w
b
3 } napbl NOGKMIOYADTCA K WCNbiTBiBaemomy pene. TpexdazHble M3MepHTENbHbIE NPOBOAA © 2008-541

onneTkon, anuHa 200 cm, 600 B, 32 ACATII
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Cucrema uCnbiTaHNA pene

WamepuTenbHble Nnpoeoaa W NpUHan, ™ (c onuneil gaTunKa)
Mpw ecibope oNUMK € SATUMKOM NOCTABKA M3MEDHTENBHLIX NPOEOAOE W MPUHALANSKHOCTEN OCYILECTENASTCA B KOMMUSCTBAX, YKa3aHHBIX HU#e. M3MepHTenbHble
NPOEOAA U NPUHAANEKHOCT MOMHO 33aKa3blEaTb OTAENBHO, CM. HOMEPA MO KaTanory M ONUCaHWA HUKE,

Onucanune AONONHUTENbHbBIX U3MepUTeNbHbBIX NPOEOOOB U npuHa,qne}KHocreﬁ

Mapa nzmepuTenbHBIX NPOBOAOE € onneTKon: MamepuTenbHble NpoBoaa C ONNETKOW, OOWH Kpac-
HbIW, OAWMH YepHbIA, AnuHa 200 cm, 600 B, 32 A CAT L.

Kon-so 2 napbl, Homep no katanory 2008-539

ApanTep ana kabens / BUNoYHOro HakoHeuYHMKa (Manbii): Hebonbluan npoywmHa nogxoawT Ans
BONbWWMHCTBA HeBONBLWMX KNEMMHBIX BNOKOE Ha HOBLIX pene.

Bunounbi apantep, kpacHbii, 4,1 MM, HomuHan go 1000 B/ 20 A CAT I

Kon-so 2 wt., Homep no katanory 684004

BunouHbi apantep, yepHbiid, 4,1 MM, HomuHan go 1000 B/ 20 A CAT I
Kon-go 2 w,, Homep no katanory 684005

RLC, pasbem npoeoga pene: OTNMYHO NOSXOAWT ANA NPOCTONO NOKMIOYEHWA TpexdazHbix NPOBOLOE ANA
WM3MEPEHUA HANPAMEHUA M TOKa K CUCTEME MCMbITAHWA.

[ea KOMNNEKTa U3MEPWUTENbHBIX NPOBOAOE (OAWH ANA HANPAKEHWA, APYTOW ANA CUNBI TOKA), C ONNETKOW, KNeMMBbl
4 MM C BbIABMAKHBIMM 33LMTHBIMW KOMXKYXaMK, LESTOBaA KOAWPOEBKA: KPacHbIW, MeNTbIN, CMHWIA, YepHbIi, AnvHa 200 cv

OtaenbHbie (Ge3 onneTkn) M3MepuTenbHble Npoeoga: OTNMUHO NOAXOAAT ANA OTASNBHBIX KIEMMHBIX
WCMbITATENbHBIX COEOUHEHWA.

MamepuTenbHbIi NPOEOA, KPACcHbINA, UCTIONb3YETCA C BbIXOAOM HaNpAMKEHUA/TOKa WK ABOMUHBIM EEOLOM/EbIBOAOM,

anuHa 200 em (78,7 moiima) 600 B/ 32 A CAT Il...... 620143
MamepuTenbHbIi NPOEOA, YEPHDBIN, MCNONb3YETCA C EbIXOAOM HaNPAKEHWA/TOKA UMW AEOWUHBIM EEOLOM/EbIEOLOM,
anuda 200 em 600 B/ 32 A CAT Il...... 620144

OueHb ANMHHBIE OTAENbHBIE (623 oNneTkn) M3MepuTEnbHble Npoeoda: OTNMYHO NOAXOAWT ANA OTOSNEHHBIX
ApYr OT ApYra OTAENbHBIX KNEMMHBIX MCTIBITATENBHBIX COSAWHEHMIA.

MamepuTenbHbIi NPOEOA, KPacHbINA, UCMIONb3YETCA C BbIXOAOM HanpAMKEHUA/TOKa WK ABOMUHBIM EEOLOM/EbIBOAOM,

anuHa 360 cm 600 B/ 32 A CAT Il......... 2003-173
MamepuTenbHbIi NPOEOA, YEPHDBIN, MCNONb3YETCA C EbIXOAOM HaNPAMEHWA/TOKA UMW AEOWUHBIM EEOLOM/EbIEOLOM,
anuHa 360 cm 600 B/ 32 A CAT Il....... 2003-174

ﬂposnn-nepemnmna: HCI‘IOJ‘IbByETCH AONA BHEWHErND COBMECTHOMD BO3BpaTa 06LL|H)< npoeofoE NPW NapannensHomMm
NoAKNKUEHWW KaHaNoE ToKa (He TpeﬁyeTca npy MCNONb20BaHWKM COYETAHWA TOKOELIX NPOBOAOE C onnetkoi 2001-
396).

MNpoeoa-nepeMbiuKka, YepHblid, anHa 12,5 cm, Mcnonb3yeTcA ¢ BbIXOAaMK HanpAxeHuA / Toka, 600 B,
32ACATI 2001-573

Mmbkuin apantep PUTENbHBIX NpoeofoB: McnonbayeTcA ¢ KNEMMaMK Ha peKax UMK ¢ COEAMHEHWAMM C BMH-

TOBbBIMM 3a¥HMMaMK, KOTAa HENb3A NCNONb30BATb BWNOYHbIE 3aMMbl M 3aXMMBbl TUNA "KpOKO,ElHJ'I",

TMBKwWit ananTep U2MepUTENbHbIX MPOBOAOE, YUEPHDBINA, WTHIPD 1,8 MM, MCNONb3YETCA C M3MEPUTENBHBIMK NPOBOAAMM
no 1000 B/ 32 ACATIN 90001-845
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Cucrema uCnbiTaHNA pene

OMONHWUTENDbHbIE NPUHAANEKHOCTA (He EXOAAT B COCTAB KOMNNEKTa NONONHUTENbHbIX M3MEPUTENbHBIX NPOBOAOE W NpUHannexHocTeil FREJA
cepun 500) MpoponxkeHne:

TubKmit aganTtep U3MepuTeNbHbIX NPOBOOOE C EbIABNAKHON H30ﬂ“p088l‘|"0i’1 ONNeTKON: HCI‘IOHbByETCH ana
CO2WHEHWA C HebezonacHbIMK THe3faMu CTaporo Tuna c EbIIEWKHOW 3aLUWTHOIW OMNETKOW Ha OHOM KOHLE.

MzMepuTensHbIn NPOBOS C BBIABMAKHON ONNETKOW, KPacHbiA, AnvHa 50 cvm, NCNONb30BaHWE C M3MEPUTENBHBIMMW

npoeoaamu go 600 B,
| 32AcaTH 90024-781

MzMepuTensHbIi NPOBOS C BLIABMAKHON OMNETKOW, YepHbIA, AnrHa 50 cM, MCNONb30BaHWE C U3MEPHUTENBHBIMK

npoeoaamu go 600 B,
32ACATI 90024-780
Nap HbIil aganTep u pWT HbIX NpoeoAoe: McnonbayeTcA NpU COBMECTHOM NapannenbHOM NoaKk-

YEeHWK O TPeX U3MEPUTENBHBIX NPOBOAOE TOKa K 05LL|EI:"| TOUKe ucnbiTaHua. OBbluHo WCNONb3YETCA NPW NogKNoue-
HUW K MCMIBITATENBHON NNAcTUHE UK K Knemme pene.

MapannentHbiil aganTep U3MEPUTENBHBIX NPOEOAOE, MCNONb3IOBAHWE C M3MEPUTENBHBIMK NpoBodamu go 600 B/
32ACATH 1002-286

Bnok GPS ¢ npuHagnexHocTAMI

Bnok GPS ¢ BcenorogHon aHTEHHOW, MCTOYHKWEK NUTaHWA
1 kabenb gnuHon 15 meTpoe MGTR-II-50

Bnok GPS ¢ BcenorogHon aHTEHHOW, MCTOYHKWEK NUTaHWA
1 kabenb gnuxoi 30 metpoeMGTR-11-100

my'rnap ANA NepeHOCKW € MArKMMW CTEHKamMN: [DyTl'Iﬂp ONA NEPEHOCKW C MATKMMKW CTEHKaMM 3alnilaeT yCTpOﬁ—
CTBO OT NETKOro A0MAA W Nblnk. CTeHKK C obuekoi obecneunsaioT YMEPEHHYID 3alMTY BO EPEMA TPaHCNOPTUPOEB-
KH.

QyTRAP ANA NEPEHOCKM C MATKUMMK CTeHKamu (1 wr.) 2007-218
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