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BbIXO[bl CKJIbl TOKA W HATPAMEHWA

Kamawin kaHan Toka umeeT HoMnHan 0o 32 A npu HenpepbIBHbIX
200 B A v moxeT obecneuneats Tok cunoi 60 A npu 300B A e
TeyeHWe KOPOoTKoro BpemeHu. Kaxablil KaHan UMeeT YHUKanbHYIo
NNOCKYH0 BOMETAMNEPHYIO XapaKTEPUCTUKY B AWanasoHe oT 4

o 32 A, koTopaa obecneumBaeT NOCTOAHHOE MaKCMManbHoe
HanpsaseHWe, CooTBETCTBYIOWee Harpyske. Korga sce Tpu
WCTOYHWKa TOKa AelCTBYIOT NapannensHo, npubop nofaet 180 A
npw 900 B A cp. KB. 3Hau. AN8 MTHOBEHHOTO UCMIBITAHWA BCEX

pene neperpysku no Toky. [pu MakcManbHOM HanpakeHun

50 B cp. k8. 3Hau. Ha ¢asy Bcero Asa NocnefoBaTeNbHbIX KaHana
obecneunsatot 100 B cp. KB. 3Ha4. HaNPAXEHWA ANA NCNbITAaHNA
pene 3ambIKaHUA Ha 3EMNI0 C BLICOKMM MMNeAaHcoM. TpU KaHana
HanpaxeHWa obecneynBaloT NepeMeHHbIN BEIXOQHON curHan ot 0
80300 B npw 150 B A BbIXOQHOW MOLWHOCTH M UMEIOT YHUKaNbHYIO
NAOCKYH BONBTaMNEPHYIO XapaKkTEPUCTMKY B Ananasoxe ot 30 go
150 B, koTopas obecneunsaeT NOCTOAHHYIO NOAA4YY MaKCMMANbHON
BbIXO[JHO MOLHOCTU Ha Harpysky. YeTsepToe HanpsaxeHue Uref
MOMKeET obecneuneaTk CUHXPOHW3UPYIOLLEE ONIOPHOE HaNpAXeHue
UMK CRYKWUTE MMATaTOPOM akKymynaTopHoi 6atapen. [ockonbky
TPV KaHana HanpsxeHna NpeobpasyoTca B TOKOBbIE KaHanbl,
YCTPOUCTBO MOMET CO3/1aBaTb 6 TOKOBbIX KaHANOB ANA NCMbITaHWUA
TpexdazHbix AnddepeHUManbHbIX pene 3aliuTbl No TOKY, BKIoYasa
TpexdasHbie pene guddepeHumansHeX TpaHchopMaTopos

€ FApPMOHWHECKM OTPaHU4eHWeM, BE3 NnepemelleHna
WM3MEPUTENbHBIX NPOBOAOE.

FREJA LOCAL - BE3TIK

Camoit BakHoM dpyHKkumen N0 FREJA Local asnaetca To, uto
NoNb30BaTENb MOKET NIETKO BLIMONHATL UCMLITAHWA BPYYHYIO

KaK Npw BBOAE B SKCNNyaTaLmio, Tak W NPW TEXHNYECKOM
oBCnyHMBaHMKW, NPYYEM UCMBITBIBATECS MOTYT Kak NpOCTbie pene
neperpysku Nno TOKY, TaK U CaMble CNIOMHbBIE N3 NPOU3BOANMbIX
cerofHa pene. PyuHoe ynpasneHne ocylecTBASETCA Npolle
6naropapa MCNoNb30BaHWIo BCTPOEHHOM ONEpPaLMOHHON CUCTEMbI
KOMMbIOTEPa M CEHCOPHOMY 3KkpaHy. [pr ncnonssosanvn FREJA
Local komnbioTep He Hy#eH, @ NCNBITAHWA MOTYT NPOBOAMTBLCA
NpaKkTUUYecKW Ha BCex TUNax pene. YayulweHHas rpaduka,
WHTYUTUBHO MOHATHBIE 3KPaHb! MEHID, @ TaKKe 3HaUKW KHOMOK
CEHCOPHOTO 3KpaHa obecneynsatoT BbICTPLIA W YAOBHBIN

Bbibop Heobxopnmon dyHKUMKM ncnbitanva. FREJA Local umeet
3HEeproHe3aBUCMMOe BCTPOEHHOE XPaHWNMLLE AaHHLIX ANA
COXPaHeHWUs UCTILITaHUI M pe3yNLTaToB UCMbITaHWA. [InA nepegaun
pesynLTaToB UCNbITaHUIA ¢ HakonuTena Ha (MK cywecteyet USB-nopt.
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i 3KpaH KOro pd FREJA Local (py4Hoe ynpaenenmne)

3KpaH pY4HbIX UCMbITaHWI

Ha 3KpaHe pyuHbIX MCMBITAHMIA MOKHO HACTPOUTL NPEABaPUTENLHO
BbiGpaHHbIe BLIXOAB! € NOMOLLBI CEHCOPHOTO 3KpaHa. Ha skpane
KOHOWIypaLummM MOKHO aBTOMATUYECKI YCTAHABNWMBATD 3Ha4YEHWA
No YMON4YaHUI, NCNonb3yeMble nocne sknodeHua. Nonssosatens
MOKET BEIOPaTEL OfWH W3 MHOMKECTBA BAPMAHTOR NCTBITAHWIA,
BKJIOUYAA PYYHBIE UCTIBITAHWA C MOMOLLbIO PYYKM YNpaBneHns,
OVHaMWYECKYI0 NOCNeOBaTeNbHOCTb MCMBITAaHWM, BKNOYaloLyio

B ceba onepaunmn pasmblkaHva 1 NOBTOPHOTO 3aMbIKaHWs,
2BTOMATWMYECKOE NMMHENHOE M3MEHEHWE, TMHENHOE U3MeHEeHNe
UMMyNbCa UNit GBUHaPHBINA NOWCK MMHEAHOTO U3MEHEHWS UMMYNbCa
Ina onpefeneHus cpabaTbiBaHUA UMW OTMYCKaHWA KOHTAKTOB pene
WK ONA BbINONHEHUA CNELMaNbHBIX MCMBITAHWMI CUHXPOHU3ALMK
pene.
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LiseToBans mapkupoBKa, Korga sbibpaHHble BbIXOAbI BKNIOYEHbI
BekTopHbIn rpaduik NokasbiBaeT oTHOCUTENbHBIE YINbI caBWra ¢as
BCEX BbIXO[OB, KDOME TOro, NONb30BaTeNb MOKET BbIBPaTh, Kakue
BeKTOpbI ByayT 0TOBpaXaTbCa: NONOKUTENLHOM, OTPULLATENBHOW UMK
HyNeBoI NocnefoBaTeNbHOCTU. B 3aBUCMMOCTY OT NoNb30BaTENbCKUX
NpPeAnoYTEHNIH, MOXHO aKTUBMPOBAaTL M3MEPEHUE BCEX BbIXOAHbIX
amnauTyg ANA NPOBEPKM BCEX BbIOPaHHbIX BLIXOA0B WK BKAKYMTL
oTofipaseHne 3HaYeHUN HacTpoek. Ha 3KpaH py4HbIX MCMBITaHUIA
NONb30BATENL MOXET 33[aTk 3HAUEHWA NPefBaPUTENEHON HENCNPAB-
HocTw (Prefault) v Hemcnpaenoctu (Fault). Monbsoeatens moxeT ne-
PeKMoYaTLCA MEKAY ABYMA 3HAYEHUAMK ANA NPOBEPKN aKTUBHOCTH
KOHTakTa. [InA BbINONHEHUA NPOCTOro UCMBITAHUA CMHXPOHW3ALMK
NoNb30BaTENb MOXET 33/1aTh NEPUOL] NPEABAPUTENLHOM HEMCNPABHO-
CTW B CEKYH[aX, a 3aTeM HaXaTb cuHK KHonky Play (Bocnpouseepe-
HUe). 3HaueHWA NpeBapVUTENbLHOU HEUCNPaBHOCTY ByayT NpuMe-
HATLCA B TEYEHWE Neprofa NPefsapuTeNbHON HENCNPABHOCTH, 3aTEM
M3MEHATCA Ha 3HaYeHUA HEMCNPABHOCTI 1 3anycTuTca Taumep. Korpa
pene cpaboTaeT, OHO OCTAHOBMWT TaMED W, BO3MOXHO, BLIKIKOYNT
BbIGpaHHble BbIXOAbI, EC/IW MOMb30BaTENb aKTUBMPOBaN GyHKLWUIO
aBTOMaTUYeCKOTo OTKMIoUEHUA. Pe3ynbTaTkl MCMBITaHWIA MOXHO COXpa-
HATL BO BHYTPEHHIOW NamATL ANA NocnedyoLlen 3arpyssm s Gonee
KpynHyto 6asy faHHbIX ANA XPaHEHUA 3anncei.

Kanekynatop HemcnpasHocTein

KanbkynaTop HewcnpaBHOCTEl JOCTYNEH Ha SKpaHe

PYYHBIX MCMBITAHMIA W Ha SKpaHe MCNbITaHWIA ¢ 3aaHHOI
nociefoBaTeNbHOCTbIO. B KanbKynATope HencnpaeHocTen
CYLLECTBYIOT CEMb Pa3IMYHbIX perMmos paboTsl. Pexkumbl cnegyrowme:
neperpyska no toky (Overcurrent), Hanpsasenwe (Voltage), yactora
(Frequency), umneganc (Impedance), cMMMETPUYHBIN (KOMNOHEHT)
(Symmetrical (Component)), kone6anue mowHocT (Power Swing) n
pacnonoxeHue HemcnpasHocTei (Fault Location). B kampom pexume
CYLLECTBYET OTAENbHBIN Habop KanbKyNATOPOB HEMCNPAaBHOCTEN B
3aBUCMMOCTM OT TMNa MCnbiTbiBaemoro pene. Hanpumep, B permnme
MMnNefaHca NPUCYTCTBYIOT MHOTWE U3 GYHKLMIA MCNBbITAHUIA, KOTopble
ecTb B McnbiTaHuk "Haxate Ha HemcnpaeHocTs” (Click-on-Fault)

(cm. OyHkumio "HakaTe Ha HeWCNPaBHOCTL ), TAE aMNIMTYAB 1

YIMbl HEMCNPABHOCTW PACcCHUTLIBAIOTCA 3BTOMATMHECKM M BBORATCA
Ha roTOBbIW K MCMOMb30BaHMIo 3KpaH ucnbiraina. Kpome toro, ¢
MOMOLLbIO KallbKyNATOpa HENCNPaBHOCTEN NONb30BaTENb MOKET
€O3[aBaTb rapMoHuueckmne Gopmbl BOMHBI, YTOBbLI CKNaabIBaTL
FapMOHUKM, KOTOPbIE 0BLIYHO UCMONbL3YIOTCA MPU UCTIBITaHWUK pene ¢
orpaHWYeHneM rapMoHmnK: 1 No ymonyaHuio (0CHOBHAA rapMoHWKa),
nnc % 2-in rapMmoHnkn, % 3-1, % 5- 1 % 7-1 rapMoHNKN.

LA Fault

Overcurent
Mode

Harmaonic Content

%2nd| 250 %39 00 %5 00
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Momumo 2-1, 3-i, 5-l 1 7-1 raPMOHWK KaNlbKYNATOPa HEWMCNPaBHOCTEN,
Nonb30BaTeNb MOXET CO3[aBaTb ApYrie rapMOHWUKM C NOMOLLbD
kHonku Waveform (Dopma BONHBI) Ha 3KpaHe PyYHbIX UCMBITAHUKA.
3peck Nonb30BaTeNb MOXKET 33aTh A0 YeTbipex dopm BonHbl: 1 no
YMON4aHWo (0CHOBHAA rapMOHUWKa), NNioC BTOPYto (2-10), TpeTbio

(3-10) 1 yeTBepTYyIO (4-t0) YACTOTY rapMoHKK. BoibpaHHble 4acToThl He
06A3aTenbHO AOMKHbI BbITb raPMOHWMKAMW OCHOBHOW rapMoHUuKK. Bece
YeTeipe GpopMel BOMHBI 6YaYT CyMMUpPOBaTLCS ANA CO30aHusA GopMel
BOJIHbBI € FAPMOHUYECKUM NCKaKEHWNEM.

myHKLlMH NNAaBHOTo NWHENHOro N3MeHeHNs, cTyneH4yaToro
W3MeHeHNA, NMNYNbCHOro N3MeHeHWUA 1

61HapHOro NoKcKa MMNYAbCHOTo U3MeHEHNA

MO FREJA Local momeT Wcnonb30BaThCaA ANA aBTOMaTMYECKOTO onpe-
IeneHus cpabaTblBaHUsA WK OTNYCKaHUA Pene pasnuuHbIX TMNos. [Mpu
HaxaTum kHonku Ramping (JluHelHoe n3meHeHKMe) MOMKHO BEIDpaTL
OfIMH U3 YeTbipex BapuaHTos: Smooth Ramp (MnasHoe nuHenHoe
nsmenenme), Step Ramp (Crynenyatoe nsmenenme), Pulse Ramp
(MmynbcHoe nsmenenue) u Pulse Ramp Binary Search (Bunaprbin
MOUCK UMMYSbCHOTO M3MEHEHWS).

A 5 At Dl

Monoca ebiGopa GpyHKUWI NNABHOTO NNHENHOTO N3MEHEHUA, CTY-
NeH4YaToro U3MeHeHNA, UMNYNbCHOTO M3MeHeHUA N 6uHapHoro
noncKa UMMYAbCHOTO N3MeHeHNA

Mepebit BapumanT — Smooth Ramp ([TnaeHoe nuHenHoe usmeHeHne),
npw BbI6OPE 3TOWM GYHKLUUN NMMHENHOE M3MEHEHWE BbIXOJHOMO CUIHa-
na OCyWECTBNASTCA MyTem NPUMEHEHWA 3HA4EHMA Ha OCHOBE BBEeH-
HOTO 3HaYeHUA yBenuyeHua B cekyHy. Bropoit sapuant — Step Ramp
(Crynenuatoe usmeHeHue), Npu BoIbOpe 3TOU GYHKUMM U3MEHEHNE
OCYLECTBAAESTCA NYTEM NPUMEHEHWA ONpefeneHHOro 3HadyeHnA

W NOCNENYOWEro OKUAAHWA B TEYEHNE ONPEAENEHHOM0 BPEMEHN
nepep ysenuyenuem. Hanpumep, ina asToMaTnyeckoro MsMeHeHua
BbIXOJJHOMO TOKa NoMb30BaTeNto Heofxoaumo BbIBPaTh KaHan ans
U3MeHEeHUs, BBECTU 3HaYeHWA aMIINTY/ 3amycKa U OCTAHOBKM, 3Haue-
Hue yBenuyenua (A) v Bpema 3ageprkm B UMknax (B).

WmMnynbcHoe M3MeHeHWe 3anycKaeTca ¢ 3aaHHOro NoNb30BaTeNnem
COCTOAHWA NPENBapUTENIBHON HEUCNPABHOCTH, M3MEHAETCA BEEPX
WK BHWU3, BO3BPALLaACh K COCTOAHWIO NPeaBapUTENbHON HEMCNpPas-
HOCTW MEMAY KarabM u3meHeHnem. Bmecto Bpemenn 3agepmskn
MoNb30BaTeNb YCTAHABNMBAET BPEMSA LMK/IOB UMIYTbCa, B TEYEHWE
KOTOPOro NPUMEHSAETCA 3HAYEHE HEMCNPABHOCTM K pene.

Mpw HeobxogMMOCTW NONbL30BaTENL MOXET BLIBPaTs 2-¢, 3-8 1

4-e IMHENHOE W3MEHEHNE, MEHAA Pa3MEp YBENUUEHUA C K3KAbIM
NUHENHBIM M3MEHEHWEM. 3Ta GYHKLNSA MCMONb3YeTCA Yalue BCEro nNpu
BBIMNOMHEHNW NCMbITAHWA MIHOBEHHOTO cpabaTtbiBatmna. BoixogHon
TOK WK HANPAMKEHWNE MOTYT YBENNYMBATLCA DONbILIMMK Waramw,
6bICTPO Nepexops K Touke cpabaTbiBaHng, a 33aTEM YMEHBILATL pasmep
YBENWUEHNA ANA KOHLUEHTPALMW Ha 3HaueHUK cpabatbiBaHua. 310
COKPaLWAET BPEMA WCTBITAHWA, CHUAKAET HarpPes WCMBITHIBAEMOro
pene 1 obecneynBaeT o4eHb TOYHBIE PE3Y/LTaTbl UCbITaHWA. JTa
GYHKLMA TaKKe MCMOoNb3yeTca NPU NCNBITaHUA MHOMO30HaNbHbIX
pene AUCTaHUMOHHON 3alUThI C NOMOLLLI TpexdasHoro
HanpsxeHua 1 Toka. [INUTensHOCTL UMKNOB MMMynbca Heobxoammo
YCTaHaBMMBATL Ha 3HAYEHWE, KOTOPOE JOCTATOMHO BENNKO ANA
paboTel npegnonaraemon 3oHel. Ecnv Bbl He yBepeHbl, rae HaxoguTca
3HaueHue cpabaTbiBaHNA Pene, MOXKHO MCMONb30BaTh GYHKLMIO
HUHAPHOTO MOMCKa MMMYSIBCHOTO W3MEHEHMA.

OYHKLMA NCNbITAaHUA CMHXPOHN3ALIAN

BcTpoeHHble MCNBITAHNA CMHXPOHU3aUNMKA NPeflycMOTPeHb! ANA
WMPOKOTO CNEKTPa 3alUMTHBIX PENe, BKNOYan pene neperpysky no
TOKY, HAaNPAXEHNA 1 4acToTbl. YTo6bl MCNBITAHWA CMHXPOHKU3aUMK
OCYLeCTBAANUCH elle npolue 1 GoicTpee, M0 FREJA Local umeert
BCTPOEHHBIE ANTOPUTMBI KPMBOW BpemMeHu cTaHgapTos ANSI,

|IEC, B5142 v IEEE. FREJA Local Takxe UMeeT KpUBbIe BPeMEHU

W anropuTMbl KPUBOW BPEMEHK ANIA COTEH KOHKPETHBIX pene.
MNonb3osatens moxeT BbIOPaTL NPOVM3BOAWTENA U3 BbINAAAILETO
cnucka (6onee 20 pa3nUuHbIX NPOU3BOANTENEN, CNUCOK
NononHAeTCca), 3aTem BoIbpaTh HOMep MoAenwu pene u/unu popmy
KpPUBOW (C MHEEPCHEN, C OYEHb BLICOKOW MHEEPCUEN, onpeeneHHan
no spemenm v T.N.). Cnncok conposokaaoT oundpoBaHHblie 4BOWHbIE
norapudmsl n Nonynorapudmsl OT NPOW3BOAUTENS, OT TaKMe
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INEKTPOMEXaHWNHYECKNE KPWEBBIE BPEMEHW pENeE.

‘DyH KUNA MCNbiTaHWA Neperpysku no Toky

{DyHKLl,IH'Iﬂ UCNBITaHWA Neperpyskd no TOKY MOMET BbINOMHATL

BCE UCNBITaHWA, CBA3aHHBIE C pene Neperpyskn No ToKy Ha
snerchomexaHqucnoﬁ W MI:’IKpOI"IpOLI,eCCODHOI;':I OCHOBE, TaKMMHW KaKk

W pene cpabaTtbiBaHua no dase

B pene cpabaTeIBaHNA NO 33a3eMNEHUIO

B pene cpabaTbiBaHWA MO HEWTPanW

B pene MrHoseHHoro cpabarsisaHua no dase

B pene MrHOBEHHOTo CpabaTbiBaHUA NO 333eMNEHNIO

B pene MrHOBEHHOTo CpabaTkIBaHUA NO HEWTPanu

B pene HanpasnexHoro cpabarbisanua no dase

B pene HanpasneHHoro cpabaTbiBaHWA NO 3a3eMNeHNI0
B pene HanpaeneHHOro cpabaTkiBaHUA NO HelTpann

|

Pene c cunxponnsaumnen no dasze (L1,L2, L3, L1-12,L2-13,L3-L1 wn
L112-13)

M Pene c cuHxponnsaumnen no (L1, L2, L3)
B Pene ¢ cuHXpoHW3aUMeR No 3a3eMIeHNo

B cnepytowem npumepe NoKasaHo pene KPUBOK KPaTKOBPEMEHHOM
nHeepaum Schneider MiCOM P124 co cpabartbisaduem npu 1 A,
MrHOBeHHbIM cpabaTeiBaHnem npwm 25 A v WKanoi BpemeHn Homep 2.

i @ S@—=m- O 2

Warfachow Sctresie Phase Timing

ModelCurse WCOW P124Shee Trme e

2

3

b |

Bhocl 1000 | oses | tome | 108
W00 2000 | 074 | 0K | OTE0
Fhool oo | oz | ooz | oaes
(]

Pene neperpysku no ToKy ¢ cuixporusaunen P124

pn BBOfE COOTBETCTBYOLLMX 3HAYEHWI Ha 3KPAHE HacTPoeK

BO BPEMSA NPOBEAEHUA UCMbITAHUA CUHXPOHU3ALIMKM Pe3yNLTaThl
NcnbITaHWA 6ygyT aBTOMaTUYECKM HAHOCUTBLCA Ha rpaduK u
CPaBHMBATLCA C TEOPETUHECKMMM 3HA4YEHWAMM OT KOHKPETHOW
BbIBPaHHOW KPWBOW BPEMEHW pene, KpoMe Toro, ByaeT BEINCNHATLCA
aBTOMaTUYeCKan OLeHKa PesynbTaros No NpuHUMNY "rogex/He rogen”.
MoixHo Beifipate Ao 15 Touek ucnbitaHua. Mpu u3MeHeHnn KpaTHoro
3H3aYEHUA UCMBITAHWA ABTOMATUYECKN M3MEHSAETCA COOTBETCTRYIOLEE
TeopeTuyeckoe Bpema cpabaTtbiBaHunA.

Pene neperpyzku no Toky ¢ cuHxpoHusauymnein Schneider MiCOM
P123

Npw BBOfE COOTBETCTBYIOILMX 3HAYEHNIA HA IKPAHE HACTPOEK BO
BpemMa NPOBEJEHNA UCMBITAHNA CUHXPOHU3ALUKN PE3YILTAThl UCTbl-
TaHuA ByAyT aBTOMATUUECKN HAHOCHTBCA Ha TPadUK U CPABHUBATLCA
€ TEOPETUYECKUMMN 3HAHEHNAMM OT KOHKPETHOWN BbIBPAHHOW KDUBOW
spemenn pene. MoxHo seibpath 0o 8 Touek ucnbimanus. [pn usme-
HEHWUM KPaTHOTO 3HAYEHWSA UCTIBITAHUA ABTOMATUYECKN U3MEHSAETCA
COOTBETCTBYIOLEE TEOPETUUECKOE BpemMA cpabaTkiBaHua.

MpocmoTp oTueToB 06 MCNBITAHNAX

[ina npocmoTpa pesyneTata MCnbiTaHWa HaxmuTe kHonky Add Results
to Report and View ([lo6asnTb pesynsTaTel B 0THET U NPOCMOTPETD).
Tenepb Nonb3osaTens MOKET BBECTU MHPOPMALMIO, CBA3AHHYIO C
ncnbiTaHwem B 3aronoeok Test Report (Otyet 06 ncnwimaHum). Cm.
NpUMED OTYETa HUKE.

ATLAY ST mpromrt D
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McnbiTaHna MOryT BLINONHATLCA B M0BOI NOCNIEAOBATENLHOCTH,
Hanpumep cpabaTteiBaHue no dase, HanpasneHHoe

cpabaTtbiBaHue no base, CMHXpPOHU3aUKMA Mo dase v Tn., u Bce
pesynbTaThl MCMBITAHMIA ABTOMATUYECKW 3aNNCbIBAOTCA B 3TY
NocnefoBaTeNLHOCTL U LOBABNAKITCA B BUAE AOMONHUTENBHBIX
cTpanuy 8 oTueT. CM. cnegyowMin NpuMep oTueTa: cTp. 2,
HanpasneHHoe ucnbitanne neperpyskm no Toky ¢asel, Ana pene GE
SR745

e =

Marwitachrel GE

@E—=m- O ?

Phase Directional

Wedel Carve O BRI 745 Rebe
o [ Ange | Wn | sae Touncert fmececs Provage] Acnal
. Suneg | sege | Arge [ gl | Ange | g
fong ) | eeg) | imeg) | (deg) | isen | |ioeg) | ieeg |
I EL 100 | w00 | 12000 | 2042 |
- L 1 . | i 1
C 2, oTueT O MCNbITAHAKM No dase

OTuet 06 NcnbiTaHUM pene ¢ 0BpaTHON CUHXPOHM3aLUen
MiCOM P123 IEC

O6patuTte BHMMaHWe, 4To NporpamMmHoe obecnevyeHune
ABTOMaTHYECKW CPAaBHWMO Bpema paboTbl C TEOPETUHECKMM
BpemMeHeM 1 BbIMOMHUO OLUEHKY Mo NpUHLMNY "rofeH/He rogen”
Ha OCHOBE XapaKTEPUCTUKW KPUBOIW BPEMEHUN NPOU3BOAUTENA.
Ecnu 3aperncTpupoBaHHbie TOUKKU MCMBITAHWA BLIXOAAT 3@ Npefens
cneyndrKaumrm, oHW oTobpamatoTca KpacHbIM useTom. Ecnn

OHW HaXOAATCA B Npegenax cneundnkaumn, oHn otobpamatotcs
3eneHbIM LBeToM. B pesynkTate nonyvaetca npekpacHsbiit
BU3YyanbHblN OTYeT cocToaHua "Tlepea Hauanom ucnbiTaHua'”.
Ecnu gaHHble umnopTupytotea Ha MK, moxkHo cospaeaTe oTueTsl,
B KOTOPbIX CYMMUPYIOTCA KOMMEHTaPWM 1 OLWNMBKW Kamaoro
BLINONHAEMOTO NCMBITAHWA ANA CO34aHnA OyOyLWwnX OTHETOB.

QYHKLWUA NCNBITAHWA CMHXPOHU3aLMW NoCNefoBaTeNbHOCTH
cocToAHMIA

Mpw HamaTm kKHONKK State Sequence ([ocnepgosatensHocTs
COCTOAHWIM) B CNMCKE MEHIO UCTBITAHA NONb30BATESNb NEPEXOAAT
Ha 3KpaH WCNbITaHUA CUHXPOHW3aUMK NocnegosatensHocT. Ha
SKpaHe UCMBITAHWIA € NOCIEAOBATENBHOCTBIO JOCTYMHO Jo 15 npo-
rPaMMMpyembIX LWAros.

#fc M- 3Q0 7
() <« (o)
bt - State 1 - L]
Prn— [“— [y
O == P =Y
U CURRENT i
Q an A g () M)
(I_) 11| 0.500 0.00| 50.000 57.75 0.00
(D 12| 0.000| 120.00| 50.000 §7.75| 120.00| 50.000
LIJ I3| 0.000| 240.00| 50.000 §57.75| 240.00| 50.000
0.00 0.00| 50.000

3KpaH UCMNbITAHWIA C NOCNeA0BaTeNBEHOCTEH HECKOMNBKUX
COCTOAHUN

Mo ymon4aHuio 9 cocToaHni yike MMetoT Mapkuposky: Prefault
(MpenesapwutensHaa HewcnpasHoctk), Trip1 (CpabartwieaHwve 1),
Reclose 1 (MoeTopHoe 3amblkadne 1) W 7.0. o Lockout (Bnokw-
poeka) e ware 9. Takum 06pa3om, SKpaH M3HAYaNbLHO HACTPOEeH Ha
cpabaTblBaHWe U3 YETLIPEX STaMos: OT NOBTOPHOTO 3aMbIKaHWA 10
6nokuposku. [lonbsoBarens MOKET M3MEHUTL MAPKIUPOBKY WK
WCMONb30BaTh MAPKMPOBKY MO yMon4yaxuio. [lns kaxgoro cocTtos-
HWA NOMb30BATENL MOKET BBOAWTL 3HAYEHWA HANPAKEHWA, CUMbI
TOKa, yrna cAsura ¢as v YacToThl, 3 TAKKE HACTPAMBATL CYMTLIBAHUE
[AEOWMYHOrO BEOAA ANA Kagoro coctoaHua. MoxHO cMofennposats
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OfHOMOMIOCHOE W TPEXnontcHoe cpabateiBanme. [1na ogHodasHoro
cpabaTblBaHUA W NOBTOPHOIO 3aMbIKaHWA 3HAYEHWS N0 YMONYAHWIO
U BOMYHblE HACTPOMKM yie 3anporpammupoBaHsl. [onb3oBatens
MOMKET UCMONMb30BaTh HACTPONKM MO YMOMUAHWUIO UMM U3MEHUTE

WX B 3aBMCMMOCTM OT NpuMeHeHuA. B HacTponkax Takxke ecTb
napametp Total Time to Lockout (OBwee spema no 6noknpoekm),
KOTOPbIWA perynupyeT BpeMa 3anycka u OCTaHOBKM ofiLero Talime-
pa. OH no3sonaeT BNOKMPOEaTL 3Tankl 1, 2, 3 WnK 4, BKNoyas Bpema
cpabaTbiBaHnA U NOBTOPHOIO 3aMbikaHKa. [Tonb3oBatens MoKeT
YCTaHaBMMBATL TakWe YCNOBHBIE HACTPOWKM, KaK BPEMA OXMOaHMA
IRIG (ans cKBO3HBIX MCNbITAHWIA), OXMOAHWE B MUINNCEKYHAAX,
UMKNbI 0KMAaHWA, oxuaaHune moboro koHTakTa (WIA) v oupanne
Bcex koHTakToB (M). Nonk3oeatens MOKEeT HACTPaWBaTL BOWUYHLIE
BbIXOAbI Ha MOZIENUPOBAHUE KOHTAKTOB BbIKMouarens 52a n/wnu
52b.

MNocne 3aBepleHna HaCTPONKKW ABOMYHbBIX BXOAOB, BbIXOAOE, Npeg-
BapUTENbHON HEWCMPABHOCTU, HEUCMPABHOCTM U

NOBTOPHOTO 3aMbIKaHWUA NONb30BaTENb MOKET HamaTb Ha KHOMKY
Preview ([pepsapwTenbHbIn NPOCMOTP) ANA NONYYEHUA BU3Yanb-
HOTo OTOBPaMEHWSA BbIXOLOE HaNPAKEHUA W CUIbl TOKA, a TaKKe
BU3YanbHOTo 0TOBPaKEHNA JBOUYHBIX BXOJOE U BbIXO/IOB [N KaX-
Joro 3Tana MofenvposaHna. Ha pucyHke Hke nokasaH npumep

nocnefoBaTENbHOCTH.

©AnbI ToKa, g 0B W
BbIXOOE

Pene umnepgarca "HaxaTte Ha HemcnpasHocTb” (Click-On-Fault)
AbcontotHo Hosyto onuuio Click-On-Fault (COF) (Hamats Ha
HEMCNPABHOCTb) MOXKHO BbIDPaTh B CNNCKE MEHIO MCMbITAHWA.
Hosasa dyHkuma COF nossonaeT BbINONHATL aBTOMaTUYECKME
UCMBITaHUA pene UMnedaHca (gucTaHyuoHHble). OyHKUMA
NO3BONAET BLINONHATL UCMBITAHWA IMHENHOTO M3MEHEHNA
MMNYNbCa, BUHAPHOMO NOWCKa NMHEMHOTO M3MEHEHNA UMNYNbCa U
3Tanos.

Beibop pabounx xapakTepucTuk pene

BriGepute ofHy U3 NpeBapWUTeNbHO 3aAaHHbIX obLMX
xapakTepuctik pene — MHO (okpyxHocTb, Npoxoasilan yepes
Hauano koopawHar), nony-MHO unu QUAD (YetbipexctoponHas) —
unu umnoptupyite daiin RIO, npegoctasnertbiin nponssoanTenem
pene, nnbo ewibepuTte dann pene m3 cneynansHomn dnbnnotexn. B
HacTosllee BpeMsl B GuBNnoTeKky pene BXOAAT Pene paccToAHUA

ot ABB, ALSTOM, AREVA, GE, MICOM, SEL, PROTECTA, SIEMENS,
SIFANG, NARI v TOSHIBA. CywectsyeT MHOMECTBO OpPYIMX
BubnnoTeyrbix Gannos MCNBITAHWIA, KOTOPBLIA NOKa TECTUPYIOTCA

1 OLIEHMBAIOTCA B NONEBbIX YCUIOBMAX. Takum obpasom, no mepe
NoAaeneHna HoBbIX BUBNWOTEUHKIX dalnos pene Ha BeG-caiTe
noagsnaoTca HoBble Bepcuk [10 anAa 3arpysku u obHoBNEHUA Ha
MmecTe.

OnpepeneHune pabouei XapaKTepHUCTUKNA U NCNBITAHWIA

B Hoson dyHkumm COF cywecTsyeT HECKONBKO HOBOBBEAEHWI, KO-
TOpbIE AENAT MCTIbITAHWA Pene ANCTAHLWOHHOW 3alLWTsI NPOLUE N
BricTpee. Hanpumep, npu Beibope xapakTepucTuki Generic QUAD
(Obwwmit QUAD) oTobpaxaeTca cneyollui 3KpaH BEOA3 AaHHbIX
nonb30BaTenem.

QUAD |
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JkpaH HacTpoinkn Generic QUAD (06wwnin QUAD)

3pecb Nonb3osaTent BuIGMPaeT 30HY (MOXHO 3afatb fo 20

30H), TUN HEUCNPABHOCTU, HANPABNEHWUE, 3HAYEHWA [OMNYCKa,
BBOAMT 3HaUeHWE JOCATaeMOCTU, MAKCUMAaNbHBIN YTon BbiNeTa
(MMHENHBIN), @ TaKKe HACTPOMKK CMELLEHNA W OTPaHNYeHUA
Harpyskw. [Ina HemcnpasxocTen "dasa - s3emna” moxHo BoibpaTe
W3 Tpex TUNoBs Ko3$GUUMEHTOB KOMNEHCaLUWK B 3aBMCMMOCTU
OT TUMNa XapakTepucTUkM umnegarca. MO npuHumaeT paboune
XapaKTEPUCTUKM PENe, ONpPefeneHHbIe B NONb30BATENbCKUX
HacTpoukax. [lonb3osatens MoieT BbIBpaTh NPOCMOTP OgHON
WK HECKOMbBKIMX 30H. [PW HaKaTUN 3ENEHOM KHOMKN C ranoYykon
NoNk30BaTeNb NEPEXOAWT Ha 3KpaH HacTpolku ucnbimaHua COF, kak

NOKa3aHO Ha PUCYHKE HUXKe.

(T T}

5| - T .
5 o o ] | -

BT 3 T s
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- Py ewntar

JKpaH HacTpoilKK ncneiTaHnAa Generic QUAD (O6wwin QUAD)
Ha 3T0M 3KpaHe Nonb30BaTent MOKET BHIGPaTh:

MeTog ncnbiTauna-

* VimnynbcHOe U3MeHeHwe

* BUHapPHBIN MOUCK UMMYNBCHOTO U3MEHEHUA
* 3Tan

CUHXPOHWU3ALMIO HEWCNPABHOCTHA -
* Mexqy dasoi 1 3asemneHnem

* Ot da3bl k paze

* TpexdasHan

Mogenu UCTOUHNKOB UCNbITAHWUIA —
» [NocroAHHOE HanpaxeHWe

* [NocToAHHBIN TOK

» MNoCTOAHHBIN UMMNEJAHC MCTOYHUKA

OTto6paaembie 3SHaYeHNA ~
* epenyHbIe 3HaYeHNA
* BropuyHble 3HaueHna

CospgaHune CTPOK NOVCKa UAN TOYEK MCNbITAHNIA 3Tanos
MNonb3oBaTenb MOXET Nerko 3agatb 4o 10 CTPOK NoOWCKa UK ToYek
UCTBITAHWIA Ha TUM HEUCNPABHOCTY, Ha 30HY. ONLUWMKM NCTIbITaHWIA:
Onywa Independence Test (HezaBucumoe ucneiTaHue) npego-
CTaBNAET NONb30BaTENO MaKCKMManbHyto ceobogy Npu sbibope
WCMbITATENbHBIX IMHWI, NOA MobbiM yriom, pagom ¢ paboqmnmm
XapaKTepUCTUKaMU.

Mpw Buibope onuyuk Origin Test (McxogHoe MCNBITaHKWe) NONbL3OBa-
TeNb HAXMMAET Ha TOUKY 3a NpeAenamu pabounx xapakTepUcTUK, U
WCMbITaTeNbHAA TMHWA NPOYEPYMBAETCA [0 MCXOAHOW TOYKM MK 40
nepecederna ocen Rw X.

Onuyua Shots Test Points (Toukn MCNBITaHKWIA € 3Tanamu) Ucnonb3yet-
€A ANA CO3MaHWA OGHOM UMW HECKOIbKMX TOUEK UCTIBITaHWUM, Karkgasn
M3 KOTOPbIX CAYHWT ANA BOCNPOW3BEAEHNA HEMCNPABHOCTH Ha
onpefeneHHoN BENNYVHE W yry. 3TOT TUN MCNbITaHWS NO3BoNAeT
BbIMOMHUTL 6bICTPOE UCMBITaHUE PENe NO NPUHLNMY "TOAEH - He
rogeH" Nocse M3MEHEHNA HACTPOEK.

MNonb3osatento famke HE HYAMHO YEPTUTDL MCTILITATENBHBIE MMHWK.
MNonb3osatens moxeT sbI0paTL 0AHY W3 ABYX ONUKMI ObicTpOro
ucnbiTaHna. NMepean onumua YepTUT TPU UCMLITATENLHBIX TMHWA ANna
Ka#goro ebibpaHHoro peweHna beicTporo UcnbitaHua. [pw eeibope
BTOPOW ONUWK BbICTPOro UCMBITAHKA NONL30BaTENL MOKET BbiGpaTh
HeobX0ANMOe YNCO TOYEK UCNBITAHWA, HAXaB Ha KHOMKY Test
Points (Touku ncnbitanmin) v B610pas M3 CNWCKa COOTBETCTBYOWEE
3HauyeHue. Ecnv HY 0fiHa U3 CTAHAAPTHBIX TOYEK WCMBITAHWA WK Ye-
pefoBaHua $a3 He COOTBETCTBYET NpeAnoYTEHWAM MoMb30BaTens,
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HEOGXOﬂHMbIe 3Ha4YeHWA MOMHO BBECTWU B OTKPLIBLIEMCA OKHE.

Onuwa nenbiTaHna e cooteetctenm ¢ [EC 60255

[na obecneyeHua cooTBeTCTEUA TpeboBaHNAM, KOTOPbIE NPEaNU-
CbIBAIOT BBINOMHEHWE UCMBITAHWIA cornacHo cTangapTy IEC 60255,
Take cywectsyet onuma IEC 60255. Bee 3apanHble ncnbiTatensHble
nuHKM OyayT aBTOMaTUYECKM NPOYEPYEHDBI NEPNEHANKYNAPHO
pabounm xapaKTepUCTUKaM pene.

Hactpoiiku npegeapuTensHoil HEUCNPABHOCTI

[lna ncnbiTaHua pene, KoTopbie TPeByIOT COCTOAHUS HArpy3KK
npeABapUTENbHON HEMCNPABHOCTH, NONb30BATENb MOKET 3a4aTb
HanNpAKEHNE 1 CUNY TOKA Harpy3Ku NpegBapuTENbHON HEMCNPaB-
HOCTH. O6bI4HO 3TO MCMONB3YeTCA MPW MCNBITAHWUM YCKOPEHHOTO
cpabaTbIBaHUA UMM AMHAMWYECKUX XaPaKTEPUCTUK NPEBBILIEHAA
[OCATaEMOCTH

BbinonHeHne ncnbitaHun

3aTem Nonb3oBaTeNb NPOCTO HAKMMAET CUHIOK KHOMKY Play
(Bocnpowseenerune), M Ha4MHaeTCA McnbiTaHue. Ytobel cakoHOMUTE
ele Oonblue BpeMeH#, NoNb30oBaTeNb MOMET HaaTb kHonky Play
All (Bocnpouzeectu Bee), u [0 HaUHET ABTOMATUYECKOE UCMBITAHWE
BCEX 3aflaHHbIX 30H U HEWCTNPABHOCTEN B NocnegoeatensHocTu. Ha
OCHOBE BBEAEHHLIX Monb3osartenem sHavennn [0 paccumtaer Bce
3HAYEHUA W YITIbl HEUCNPABHOCTM ANA KaKA0W 3aAaHHOW TOYKN
MCNBITAHNA, @ 3aTEM BBINONHWT OLEHKY PE3YNbTATOB MCMbITaHKUA. MO
npuHUMny "rogeH/He rofeH”.

B npasoit NonoBMHe 3KpaHa UCMLITaHWIA B peasbHOM BpeMeHU
BygneT oTobpamatoca pabodan XxapakTepucTiKa pene ¢ 3agaHHbl-
MW MCNBITATENBHBIMW NTMHWAMK, B NNOCKOCTH MMNeaaHca bygeTt
[BUIaTbCA MCNbITaTenbHbIM BekTOp. B nesoi nonoenye GyayT
oToBpamkaTbca NMBO NCNBITATENBHBIE BEKTOPLI HANPSKEHUA U CUMbI
TOKa, NPUMEHAEMBIE B PeanbHOM BpeMeH, Nnbo npumeHaemble
BEKTOPbI MONOKUTENLHOMW, OTPULIATENBHON WK HYNEBOW NOCNEo-

BaTENbHOCTKA, CM. MPUMERD HMUHE.

3KpaH UcNbITaHWi B peansHom BpemeHn Generic QUAD (06-
wwin QUAD)

Ha pucyHke Bbile BbINONHASTCA HENCNPABHOCTL 30HbI 1,
NUHENHOro N3MeHeHUa UMNynbea, dasbl A-B. O6paTtute BHUMaHMe,
4TO aMMAWTY/E! M YITbl UCMIBITAHWA B PEANbHOM BPEMEHM
oTobpamkaloTcA B NeBON MONOBMHE 3KPaHa, a pe3ynbTaThl
MCMbITaHNA OTOBPAKAIOTCA B NPaBOoi MNONOBWHE 3KPaHa.

Wenbitanne pene umneganca Easy Z
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Oynkuma FREJA Local Easy Z no3sonsaeT BeINONHUTE BricTpoe
vcnbiTaHne pene uMnepaHca. Hwxe nokasaH skpaH nsmepeHus
umnepaca Easy Z. Bce ncnbitaHwa BbINOMHAIOTCA TONLKO Ha 3TOM
3KpaHe.

- B ¢ = B e B ]

JkpaH ucnbitanua Easy Z

Knonka CT Polarity Directional (HanpasnenHasa nonaprocts CT)
YCTaHaBMMBAET yron cABura ¢as BLIXOOHLIX TOKOB NGO BHYTPK
30Hbl, b0 3a ee Npegenamu.

Knonka Constant Source ([TocToaHHbBIN MCTOYHWEK) MNO3BONAET NONb-
30BaTENO BLIBPaTEL Pa3NnuHble cnocobbl BLINOMHEHUA UCMLITAHWIA.
OpHum npouseoaMTENaM TpebyeTca NOCTOAHHOE HANPAXEHWE

1 MIMHENHO U3MEHAIILMIACA TOK, APYTMM — NOCTOAHHLIA TOK 1
NIMHENHO U3MEHAIOLLEECA HaNpMAKeHNe.

MNpw HamaTvm Ha kHonky Fault Type selection (Beibop Tvna
HEMCNPABHOCTH) OTKPLIBAETCA OKHO BbIBOPa TUNA HEMCNPABHOCTH.
MNonb3oBaTenb MOXeT BbIGPaTh TpexdasHylo HEUCNPaBHOCTL
(Three Phase Fault), HewcnpaeHocTs oT dasbl k pase (Phase to
Phase) unu HemcnpasHocTe mexay bason u 3azemnenmem (Phase
to Ground). O6paTuTe BHMMaHWE, 4TO Ha 3KpaHe ncnbitaHwa Easy Z
HET KOMMeHcalwK 3azemneruns. [N MCNbITAHWIA € NCMONb30BAHUEM
KOMMEHCaUWMM 3a3eMneHna cM. ucnbimadue "Haxkats Ha
Heucnpastocts” (Click-On-Fault).

B okHe BbiBopa NMMHENHOro M3MEHEHNA CUrHana Nonb3oBaTenb
MOMET IMHENHO U3MEHSATb BbIXOAHbIE curHansl no Z, R, X nnn no
yray ¢u. YeenuueHune nuHeNHOro M3MeHeHNa Takxe BbibupaeTtca

B 3ToM okHe. Hanpumep, nonb30Batens XoUeT NMHENHO U3MEHUTD
wmneparc Z 8 0,01 Om, Kak NokasaHo Bbilwe.

Hoeaa ¢dyHkuma ncnvitanna guddeperumnanocs TpaHchopmaropa
ABCONTHO HoBaA PYHKUMA UCNbITaHKUS AnddepeHLManos TpaHc-
dopmaTopa No3eonaeT BEINONHATE ABTOMATUYECKNE UCTBITAHUE
TpexdasHbix guddepeHunanbHbIX pene 3aluTsl TpaHchopmMaTopos
no TOKy.

AnddeperHuynansHaa mogene TpaHchopmatopa IEC

Mopgenb TpaHchopmaTopa M HACTPOIKK € NACNOPTHON TabnNUKN
MomHo Boibpats M3 aeyx guddepeHymansHeix mogenen TpaHcdop-
matopos: ANSI u IEC. [ina kaxpoi mopenu Gynet npegcrasneqHa
€xXema, TPagWLMOHHO UCMONb3YeMasn NA 3alUTkl TpaHCpOopMa-
Topoe & Eepone u 8 CeeepHon Amepuke. B pasgene Transformer
Model and Nameplate (Mogens TpaHcdopmaTtopa v nacnoprHas
Tabnuyka) copep#atca AaHHble o TpaHcdopmaTope, KoHbUry-
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paynK NEPBUYHON K BTOPUHHOW 0OMOTOK, NpomesyTouHble TT,
ko3dpbuumenTol TT, nogknoyenus TT, sbibop ycTpanenwa lo (Hyneson
NocNefoBaTeNbHOCTI),a TAKKE [APYTUEe 3HAYEHWUA HACTPOMKK pene u
xapakTepucTukn. Ha ocHoge 310l uHGopmauwi N0 agToMaTUUECKK
PaccUMTaET, Kakue 3HaUYeHUA CUMbl TOKa W OTHOLLEHWA YITIOB CABWTa
a3 byayT NPUMEHATLCA BO BPEMA UCMbITaHNA PENE, HTO NO3BONNT
COKpPaTHTL YMCN0 OWwnBoK u cakoHoMmKuTb Bpema. Pasgen Test selection
(Beibop vcnbiTanuin) cofepsnT cnenyrolme ncnoimanna: Stability
(Through fault) (CrabuneHocTs (c nomowwblo HewcnpasHocTk)), Pickup
(Cpabateieanue), Timing (CuHxpoHwzauua), Slope (Haknow), Harmonic
Block (Bnokuposka rapmonmkm) u Harmonic Shot (Myck rapmonmk).

OnpepgeneHune xapakTepUCTUKN HAKMOHA N NCAbITAHWUA

Hogaa dyHKkuMA ncnbimaHua auddepeHumanos TpaHchopmMartopa
MMEET HECKO/IbKO HOBOBBEAEHW, KOTOPLIE MO3BOMAT
BHIMOMHATL MCNbITaHuA TpexdasHeix pene auddbepeHyanbHbIX
TpaHchopmaTopos Nerko u beicTpo. Hanpumep, xapaktepucTukm
HaKNoHa 3aBMCAT OT KOHCTPYKUMK NnpounssoguTena. CywecTeyior
YeTbipe BapUaHTa BeiBopa ANA YeTbIPeX PasNnYHbIX KOHCTPYKUMI:
Line Segments (MluHenHbie cermenTsl) (Hanp. G.E. SR 745), Slope
Through X Axis (HaknoH no ocu X) (T.e. Siemens 7UT613), Slope
Through Origin (HaknoH no ncxogHon Touke) (e, SEL 387 n

587) u Slope From Base Point (HaknoH ot 6asoson Toukw) (T.e.

ABB RET670). Kpome Toro, pasnuyHbie NpON3BOaMTENN pene
MCNONB3YIOT PasnMuHble MeToAbl ypasHeHna cmellenua |Bias ana
orpaHudyeHna pabotel guddepeHUMansHBIX 3neMeHToE. McnbitaHne
HaknoHa auddepeHumanos TpaHchopmMaTopa NPegocTagnaer
CeMb Pa3NWYHLIX ypaBHEHWH cMelleHuA (orpaHnyeHna) Ha Beibop.
Hanpumep, pene Siemens 7UT5X, 7UT6X, a Tarke SEL 487 n 787
ucnonb3ywT ypasHerue cmewennd (|Ip| + |1s)). Nons3osarens npocto
NOTParvBaeTcA 10 IKPaHa 1Ng CO3AaHNA UCTbITATENbHBIX TMHUIA,
CBA3aHHBIX C XapaKTEPUCTUKOI HaknoHa. Huxe npusegeH npumep
MCMBITAHWA C YETLIPbMA UCMLITATENLHBIMKA TMHUAMM.

Wenbiranne HaknoHa gnddepenunanos TpaHchopmaropa

O6paTuTe BHUMaHWE: aMNIWTY/bI UCNBITaHWIA oToBpakaoTca B Nesoit
NONoBWHE 3KPaHa (BKNYasa OLeHKY No NpuHUMNY "rofeH/He rogen’”),
a pe3ynbTaThl MCMbITaHWA 0TOBPakaloTCA B MPaBoy NONOBMHE BMeCTe
€ XapaKTEPUCTUMKOW HAaKNOHa.

HoBan ¢yHKUNA NCNbITAHMA € CUHXPOHN3aTOpOM

AficonioTHO HOBaa ¢yHKL|MFI WCMbITAHWA C CMHXPOHW3aTOpOM NO3BONA-
€T BEbINONHATEL aBTOMaTU4YeCKKeE UCMbITaHUA CUHXPOHWU3WUPYRLWWX pene
W pene CUMHXpOoHU3Ma.

Synchronizer Configuration 7
— e -

¥

3KpaH KoHUrypaLua CUHXpOHW3aL N

B paspene Device Nameplate (MacnoptHas Tabnuuka yctpoiictea)
NoMb30BaTeNb BEOAWNT MHGOPMALWIO, CBA3AHHYIO € cucTemamu 1



Megger-.

U 2, KyAa BXOOWT HGOPMALIUA O HANPAKEHUW Mexay da3oil i
HelTpanbIo UKW NEPBUYHOM U BTOPUYHOM HaMPFAKEHNN MeX Ty
¢da3zamu. B pasgene Synchronizing Characteristic (Xapaktepuctika
CUHXPOHM3aL1M) NONb30BaTENb BEOAWT 3HAYEHWA NEPENAA0s
HaNpPAXEHNA W YaCTOTbI, a TakKe 3Ha4eHWs JONYCKOB UCMbITHIBAEMOro
pene. B pazgene Circuit Breaker (ABTOMaTUYeCKUN BLIKNIOYATENE)
Nonb3oBaTeNb BBOAWT 3HAYEHUA, CBA3aHHEIE CO BPEMEHEM
3amblkaHnA W cpabaTbiBaHWA aBTOMATMYECKOTO BbIKNOYaTENA Ana
mogenmpoeaHna pabotel Beiknoyatena. B paspene Test Parameters
(MapameTpbl UCMBITAHKA) NONb30BaTENb BBOAUT HEoOXOAMMYID
CKOPOCTL U3MEHEHWUE ANA U3MEHEHWIA HAMPAKEHWA U YaCTOTI.

CoszpaHue 1 BbINONHEHWEe UCMbITAHWA

[pu BBIBOPE NCNBITATENBHBIX IMHWUIA AOCTYNLI TPW BapuaHTa. [pn
Boibope BoicTporo uenbitanua (Quick Test) N0 asTomatnyeckn
Ha4YepPTUT 4 CNBITATENBHBIX MMHWK C ABYMA NTMHUAMK NEPENAN0E
HanpsxeHna W ABYMS NTMHUAMM Nepenanos YactoTsl. [pr
Bbibope AuHamuyeckux Touek (Dynamic Points), kak nokasaHo
HWKE, MPOYEPUMNBAIOTCA BOCEMb UCTILITATENBHbIX TMHWIA C ABYMSA
nepenagamy HanpAKeHUs, ABYMA NepenagamMu YacToTl, a TAKKe
YeTbipe AMHAMNYECKNE NCMbITATENMbHBIE NIMHUM, M YacToTa u
HanpsaxeHwe paboTaloT B pexume nepenana. Ecnm kakas-nubo n3
3TUX [IBYX ONLMWIA He COOTBETCTBYET NPEANOYTEHUAM NOMNb30BaTENS,
NoNb30BaTeNb MOKET BbIBPaTL COBCTEEHHBIE TOUKM UCTIbITAHWA,

KOCHYBLUIMCb UMW HAKaB Ha TOYKKM 3KPaHa WCNbITaHWA BHYTPK
XapaKTEPUCTUKK, NOAOBHO TOMY, Kak 3TO OCYIECTBNAETCA NPK
MCMbITAHNW PeNe MMNeaaHca C Mcnonb3osaHuem onuwmn "HaxaTte Ha
HeucnpaeHocTe" (Click-On-Fault).

Synchwonizer Charactenstic Test

BKpaH NCNbITAHUA UHAMWYECKON CUHXPOHN3aLun

B neeoi vactm ZKpaHa UCNbITaHWA MOMKHO Habnopgats 3a CHHXpPOCKO-
nNoM No Mepe BpaleHnA NCNbITaTENBHOro HanNnpAMEHWA, a B npaBoﬁ
H4acTH MOKHO HaGJ'IIOﬂaTb 3a an HaMU4YeCKOI TOYKOW NCNbITaHWA,
KOTOPaA 3aMbIKaeTCA Ha BnvHen XapakTepWUCTUKE pene B peaNbHOM
BpeMeHW. I'Ip|.»| 3axXBaTe 3aMblKaHWA pene pesynbTaTtbhl UCNbITaHWA
OTOﬁpa)KaIOTCﬂ TakK e, Kak W Bbllle, e 3eneHble TOUKM 0603HavaloT
yCnewHoe npoxomgeHne HCNblTaHWA.

HoBaa $yHKUNA NCNbITAaHWA pene YacToTbl

AbcontoTHo HoBaA GYHKUWA MCMBITAHWA pene YacToTbl MO3BONAET
BbINOMHATE aBTOMATUHECKWE NCMBITAHUA PENe C NOHKEHHON/NOBbI-
WEHHOIW YacToToln 1 pene Tuna df/dt.

Topan

g e

P

JKkpaH KoHbUrypauum pene yactToTbl

Ha skpane Frequency Test Configuration (Kondurypauus nsmepenna
YACTOTbI) NONb30BATENb BLIBMPAET TUM Pene 4i1a MCMbITaHWA: C
noHmkeHHon Yactoton (Under), ¢ noebilweHHon yactoton (Over)

wnn df/dt. [lna TpexdasHbix MCNBITaHWMA NONb30BATEND MOMKET
BbIOpaTh cxemy nogknwoyenua TH n exogos pene: "seespa” (Star),
"tpeyronsHuK” (Delta) u "oTkpbiToit TpeyronsHuk™ (Open Delta).
lMpexge 4yem HaYaTb UCNbITAHWE, NONb30BaTENb BBOQWT 3HAUEHUA

FREJA 546
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HanpAKeHWs, CWbl TOKa W YacTOThl CUCTEMBI AN1A NpedBapuTensHON
HEWCNPABHOCTY, a TaKke Bpema AENCTBMA 3HaYeHNA
npengapuTensHon HemcnpasHocTw. [Ina ncnoitaHnn cpabaTtbiBaHma
NoNb30BaTeNb MOKET BIBPATE OTAENBHOE IMHEWHOE M3MEHEHWE
BHW3 WK BBEPX B 3aBUCUMOCTI OT TUNa pefe Unu BeibpaTh
NBOWHOE NUHENHOE U3MEHEHWe ANA onpeasneHns cpabaTsisaHua u
OTNYCKaHUA 4MA pene ¢ ABOMHOW HACTPOMKON.

[lna ncnbiTaHWil CUHXPOHW3aLWMM NOMNb30BATENb MOMET BhIbpaTh
KJIAaCCMYECKUIA PERMM CUHXPOHWU3ALMK, T NCTONb3YETCH
nowarosas GyHKLNA, U UCNONb30BaTh GYHKLWK0 TMHEAHOTO
U3MEHEHMA U 3aMyCTUTb UCMLITAHWE CUHXPOHW3ALMK B KOHKPETHOM
3afaHHou Touke. [pK BLINONHEHUM MCNBITAHWUA CUHXPOHKU3ALIMM
PErMCTPUPYETCA YacToTa NPeABapvTENbHON HEMCNPaBHOCTH,
NIMHENHOE M3MEHEHWNE YaCTOThl BBEPX WIW BHW3 B 3aBMCMMOCTA OT

TUNA UCMBITAHWA Pene, 3aperucTPUPOBAHHAA YACTOTa HEMCNPABHOCTU
W 3aperncTpUpoBaHHOE BEpemMa paboTel ¢ MHAWKaUWel "rogeH/He
rofeH’, CM. NPUMEP HUKE.

- bt

NenbitaHne cHXpoHM3aUMN NPY NOBLILEHHON YacToTe
O6paTiTe BHUMaHWE, 4TO YaCTOTa NMHEWHO YBENWYMBAETCA 10
3HaYeHUA, KOTOPOE HEMHOTO MPEBbIAET 3aAaHHYI0 TOUKY pene.
3eneHas Touyka obo3sHauaeT, uto pene pabotano ycnewxo. KpacHaa
Touka obo3HadyaeT chbon.

DyHKLMA npocMmoTpa n Bocnpouseefenna COMTRADE
Oynkuma ncneiraiua COMTRADE nogaepxvBaeT dbopmatel
dannos IEEE C37.111 u IEC 60255-24. 3Ta byHKUMA NCNbITaHWA
nossonaet npubopam cepuw FREJA 500 BbINONHATE MCnbITaHWA
pene ¢ NOMOLLLH NEPEXOAHLIX GOPM BONHBI, 3aXBaYeHHbIX
UMPPOBLIMM PETMCTPATOPAMU HEMCMPABHOCTEN, WK € MOMOLLBID
CMOAENMPOBAHHbLIX HEMCNPABHOCTEN € MCTIONB30BAHUEM
nporpamm Tvna EMTP/ATP. @yrkyma uenoiranua COMTRADE
MMEET BO3MOMHOCTL PAclUMpPeHUA AaHHbIX O NPeAsapvTENbHOMN
HEUCMPaBHOCTIA, MOSTOMY PENe, KOTOPbIM HeoBxoAMMa
npeABapUTENbHAg HEUCNPABHOCTE AN HaANexallen
nonapuzauvn, 6yayT GYHKLMOHMPOBATL HagNeXaluM obpasom
Npy NEPEXOAHBIX YCOBMAX MCNbITAHWA. 3T0 0COBEHHO BamHO

NPW BLINONHEHNW CKBO3HBIX MCTBITEHWI C UCNOMNb30BaHNEM
dyHkymnn socnpounsseenna COMTRADE. CunxpoHusauums moxeT
HauaTbCA BMECTE C NPUMEHEHWUEM HEUCMPABHOCTH, UTO MPUBOANT K
CUHXPOHN33aLWMK COBBITMA MOBTOPHOTO BOCNPOWN3BEAEHWNA
#r = 4 %W e [ oo
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MopgenupoeaHue konebaHua mowHocTi ¢ nomowbio COMTRADE
LocTynHa dyHKLUMA CKBO3HOTO UCMBITAHUA, OHa NO3BONAST BLINONHATDL
GPS-3anyck dpannos DFR ana socnpovseenerus HenocpeacTeeHHO
13 nHTepderca C NOMOLLbIO NPOrPaMMIMPYEMOro MMNYNbCA Ha
OBOWYHOM BXOfE WK C NOMOLbLID cMrHana epemenn IRIG-B ot 6noka
GPS. CywectsytoT M Apyrue UHCTPYMEHTHI iNA NPOCMOTPa U OLIEHKM
$opM BonHbl, Hanpumep $yHKUMA yNpaBneHWA MacluTabupoBaHrem.
Cpegw oTobpamaembix 3Ha4EHNIA NpyucyTCTBYOT cnegyowme: Cursor
# (Homep kypcopa), Sample # (Homep npo6ul), Voltage Channel
Selected (BribpaHHbIil KaHan Hanpaxerua), RMS Magnitude (Cp. ke.
3Hay. senuumnHel), RMS Angle (Cp. ke. 3Hau. yrna), (Peak Magnitude,
Phase Angle) (lMukosoe 3Ha4enwe, yron capura ¢as), Current Channel
Selected (BribpanHbin kaHan Toka), RMS Magnitude (Cp. k8. 3Hau.
senuuuHbl), RMS Angle (Cp. kB. 3Hau. yrna), (Peak Magnitude, Phase
Angle) (Mukosoe 3Hauenwue, yron caswra das), Cursor to Cursor
difference time in ms (Bpema pasHuub! MeXay Kypcopamu B mMc).
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Kpome Toro, B okhe lterations (Mrepauwm) cywectsyeT byHxumna
LIMKIMYECKOTO NEPERNYEHNA MeXY HECKONBKUMI UTEPALIMAMM
OJHOW 1 TOW #e HEWCNPABHOCTH pene.

WHcTpymeHT MoflenpoBaHnA Kone6aHna MOLWHOCT
WMHCTpyMeHT MofenMpoBaHna KonebaHua MOLHOCTI NO3BONAET
EbIMOMHATL PEANMCTUYHBIE UCMBITAHUA BNOKMPYIOLIUX 3NEMEHTOB
konebaHuAa MOWHOCTU B coBpeMeHHbIX pene. Momumo 6nokuposkm
KonebGaHNA MOLLHOCTM, STOT MHCTPYMEHT Tak#e MOKET BbINONHATL
MCMBITAHUA aCMHXPOHHOIO xofa. CM. 3KpaH BBOa W HACTPoeK Ana
KONebaHNa MOLHOCTM Ha PUCYHKE HUKE.

¢ <&

e e el T

JKpaH BBOMA M HACTPOEK ANA KoneGaHnA MOWHOCTH

Qopma BonHel KonebaHua mowHocT — Ha rpaduueckom skpaxe
oTobpasaroTca GopMbl BONHBI KonebaHWA MOLWHOCTK, KoTopble ByayT
BocnponssognTeca. Ecnn ykasaro Gonee 1 oboporta, Ha gucnnee
OyneT oTobpamaTbea Kamabin obopot.

Mpeo6pasosarens dainnoe 551

Daiinbl 551 co30a0TCA € MOMOLLBH NPOTrPaMM MOJIENWPOBAHWA
3HeprocucTem npounseopctea Electrocon® CAPE™ unu Aspen
One-liner®. MogennpoBaHue 3HeprocucTeMbI U UCMONb3oBaHWe
bannos 5SS1 No3BONAKOT BLINONHATL AVMHAMWYECKWE MCTbITAHNA
pene C NoOMOLLbI0 PeanucTUyHbIX cLeHapues. [peobpasosarens
daitnos 551 npountaeT daiin 551 u cozpact ain Bocnpou3BeneHua
NoCNefoBaTENbLHOCTY OMHAMWYECKWX COCTOAHWMIA. 3TOT Haln MOXKHO
Mcnonb3oBaTh AByMA cnocobamu. [epsbint cnocob ncnonb3osaHuAa
— 3T0 CTaHAAPTHOE AAMHaMMYecKoe McnbiTaHne. OgHuM ns
BapPWaHTOB NPMMEHEHNA ABNASTCA UCNBITAHNE Pene MMNesaHca.
IMpu MogenMpoBaHUK SHEPTOCUCTEMbI € MOMOLLbIO MOAENMPYIOWMX
MO, taknx kak CAPE unu One-Liner, pene MoXkHO WCTBITEIBaTE
[AMHAMKWYECKW € MOMOLLbBI0 PEANMCTHYHBIX CLUEHAPUEB MCNbITaHWA

C MCNOMb30BaHWeM GaKTUYECKNX YCTIOBUIA Harpy3skv Ha NAHMIO.
[nHamuyeckoe NCNBITAHUE MOKHO MCMONB30BaTh aBTOHOMHO UNK
Kak 4acTb Bonee cnoxHoOro Mogyna ucneitadui. [ipyroi sapmant
MCNoNb30BaHWAa — $ain CKBO3HOTO BOCNPOW3EedeHWE, NOJobHBIN
¢danny socnponssegenna COMTRADE.
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Kondurypatop IEC 61850 Megger GOOSE
Konduryparop Megger GOOSE (MGC) sbinonHseT conocrasnexune

FREJA 546
Cucrema ucnbitaHuns P3A

NBOWYHbLIX BXOJOB W BLIXOAOBE KoMnnekTa nenbiranuin FREJA 500

¢ HeoBxogmmbimm coobwenunamn GOOSE. Coobwenna GOOSE
CHMTBIBAOTCA M3 JOCTYNHBIX daitnos SCL (A3bik kKoHdUrypayun
NOJCTAHLMNIA), OHU TAKHE MOTYT ObITb 0BHAPYHEHb aBTOMATUYECKN
nyTeM CKaHMPOBaHWA CETU NOACTaHLMK NPU NOWCKe JOCTYMHLIX
onybnukosanHbix coobuwernn GOOSE. 3T1oT npouecc CkaHMPOBaHWA
HasbisaeTcA "cnemenvem” GOOSE. MGC Takxe MoMET BbINOMHATL
KOMMNEKCHBIE 331341 MO JUarHOCTUKE CETEi, HANPUMED CPaBHWBaThL
JocTynHble B ceTu coobujenna GOOSE c coobuennamm GOOSE,
onncanHbiMKU B dannax SCL ¢ dyHKUMAMM 06 beguHeHnA/cpaBHeHUA
(MERGE/ COMPARE) GOOSE; 510 Takie 3bdpeKkTMBHBIA MHCTPYMEHT
NA NPOBEPKW NOPU30HTaNBHOro onucaHna coegmienna (GOOSE) e
npenoctagnasmom daitne SCD npu 3aBOACKMX NPUEMO-CIATOYHBIX
ncneitaduax (FAT) Ha nogctanumax [EC 61850. 3ToT Tun npoBepKK
TakKe HasblBaeTcA nposepkoun cooteetctenAa GOOSE.

@ain SCL npepcraenaet cobon dann XML (Pacumpasmbin Asbik
PasMeTKM), KOTOPbIN OMWCBIBAET MHTENNEKTYalNbHbIE SNEKTPOHHbIE
yctponctsa (IED), poctyntbie Ha ogroi nogctadumn IEC 61850 (dann
SCD), nubo onuceisaeT Bcero ofHo ycTpoicteo IEC 61850 (dainbi
ICD, CID). B dpanne SCL goctynHa paznuuHas undpopmaums IEC 61850
(norMueckue y3nel B MHTENEKTYaNbHBIX 3MEKTPOHHEIX YCTPOWCTBAX,
coobuenna GOOSE, oTnpasnaembie MHTENNEKTYaNbHbIMK
3INeKTPOHHbIMMK ycTponcTeamu, coobiwenna GOOSE, nonyyeHHble
VHTENNEKTYanbHbIMIA 3NEKTPOHHBIMU YCTPOWCTBaMU, Nepefaya
nHdpopmauun Ha SCADA v T.n.).

Wcneitanne pene IEC 61850 — OBwee onncanne

Cuctema wenemannA pene FREJA 500 nogknioyaeTca K WwkHe cTaHuum IEC
61850 (Mnw HenocpencTBeHHO K nopty Ethemet pene) v nporpamMmupyeTca
Ha COMOCTABMNEHUE NONYUEHHOTD OT UCTLITEIBAEMOTD UHTENMEKTYAMEHOM
3NEKTPOHHOTD YCTPoCTEa coobeHnA GOOSE o cpabaTuiBaHiM ¢ BEIDPAHHEIM
IBOM4HGIM BX0ZOM. CpaBHMBaeMbIA ABOMHHLIA BXOL 3anporpaMMHUpoBaH Ha
OCTAHOBKY TalMepa KOMMNexTa uenkimanuil SMRT. 3To nocneHee aeicTene
BHINOMHAETCA NporpaMmHeIM obecnedeHnem RTMS. Mpw ncnsimaqin

pene |EC 61850, koTopkim TpeBYeTCA BHELUHWA CUTHAN ANA aKTHBALMKM
3ALMTHSIX DYHKLMA (HANDUMEP BHELLHAR NPAMAA KOMAHAA 3aBUCHMOrD
cpafarLiBaHiA, BHELWHWIA 3aMyCK aBTOMATHYECKOrO NOBTOPHOTD 3aMbIKaHNA
MNK OTKA3 BhIKMOYaTena), HeobXomumo "Nodatk NuTaHwe” Ha pene IEC
61830 ¢ nomows coobuerra GOOSE. Teneps KOMNNEKT MCNLITAHWA pene
FREJA 500, nogynioueHHsIA K WinHe cradumm |EC 61850, nporpammupyeTca
Ha COMOCTABNEHWE ABOMYHOMD BLIXOAA C 3a4aHHkIM coodweHuem GOOSE,
KkoTopoe nybnukyetcs yetaHoskoil FREJA 500. KomnnexT nensimaHui
aKTUBMDYET CBOIM ABOMYHLIA BLIXOA, KOTAA 3T0 TpedyeTcA ANA UCNLITaHUA, a
310 3HaunT, yTo coobulieHne GOOSE namenseT ceoe coctoaHme ¢ 0" (nows)
Ha "1" (ucTwHa). Ha npakTuke 00a BapuaHTa NpUMEHEHUA (MyBnukauma
coobleHua GOOSE v nognucka coobllenua GOOSE) yacTo nenonsaywTea
O[JHOBPEMEHHO.

Pucynok 1 McnbimaHne MHTENNEKTYaNbHOTO 3NEKTPOHHOTO YETPORCTEA

U 1

IEC61850 ¢ a i o p! )
Pucynor 2 MGC'My GOOSE'c Aas: "
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QYHKUWUW 1 JOCTOUHCTBA

BepxHAasa naHenb

1.
2,

3.

Beixoge!l Toka- 3 daswl (3 x 60 A)

Beixogel HanpameHua- 3 x 300 B npn 150 B A wnun 3 npeobpa-
3yemblx KaHana ana Toka cunoi 15 Anpn 120B A

Deownuneie exogel 1, 21 3 - Homunan ot 5 go 300 B nepem.
TOK/NOCT. TOK

Oeownuneie eeixogel 1, 2 n 3 - Homwuan 300 B nepem. Tok/
nocr. 7ok, 8 A

DeonuHble BeIXOABI 5 1 6 — BricokocKopocTHeIE, 400 B nepem.
TOK/MOCT. TOK NuK, 1 A

[sownunbii Bbixog 4 - Homunan 300 B nepem. Tok/nocr. Tok,

LeownyHble BXogkl 4,5,6,7,8,9,10 - HomuHan o1 5 go 300 B
nepem. Tok/MocT. Tok

Mopaua nepem. Tok/noct. Tok Uref - nepementan ot 0 go
250 B nocr. ok, 100 Br/3,33 A, unu ot 0 go 150 B nepem. Tok,
100BA

MepegHaa naHeno

1.
2.
3

9.

BxopHan ceTeBan poseTka - ot 100 go 240 B, 50/60 'y
Knemma zawutHoro sasemneHuns

Mepekniouatens BKJI/BbIK/T nutauna - 3aropaercs, korga
NWTaHWe BKIOYEHO

WsonupoeaHHbiin nopT Ethernet - [Ina nogknioyeHna K WWHe
nopactaHuum [EC 61850

Mopt Ethernet MK/ IN - OcHoeHow nopT nogkmiouenua [NK gna
aBTOMaTW3MPOBaHHOTO UCMbITaHWA. Takie MCNoNb3yeTca Npr
cuenneHum c opyrimm ycranoskamu FREJA gna mHorodasHbix
WCTBITaHWA.

MopT IEC 61850 / OUT - McnonbsyeTca npu ncnbiTaHum
ycrponcts [EC 61850. Takke ucnonesyeTca Ana cUennerna c
opyrimwM yctadoskamin FREJA pna mHorodasHbix ncnbimaHuia.
Noptel USB — [locTynHel ABa nopta Tvna A. 3ToT nopt
vcnone3syetca ana obHosnenwa npownsky v M0 Ha ycTaHoBKe
FREJA. Ero Tak»Ke MOXHO WCMONb30BaTh NS 3arpy3ku pesyb-
TatoB ucnuitanun ¢ FREJA gna sarpysku Ha K gna xpanenun
WNK neyarw.

USB-untepdeiic (HA MNMK) — [na USB-uHutepdenca (HA MK)
TpebyeTca "HUCXOAAWMIA" pasbem, STOT UHTepdelc CyHuT

B KauyecTBe NopTa Nepefayn AaHHbIX U yNpaBneHns npu
ucnons3oeaHuu c [1K u 110 Megger gna aBToMaTU3MpOBaHHOTO
WCMBITaHWA pene.

Nokanexeiin UYMW - ¥ EK-gncnnen TFT, nonHouseTHBIN ceHoop-
HBIN 3KpaH.

10. Pyuka ynpaeneHnsa
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FREJA 546 3(6)* 4(3)* 4 HanpsxeHunA (3x 300B) + 1x150B

3T1oKa (3 x60A)

4 HanpsxeHwa (3x300B +1x 150 B)
27oka (1 x120A +1x60A)

4 HanpsaxeHwa (3x300B + 1x 150 B)
1 1ok (180 A)

1 Hanpsenve (1 x 150 B)
6ToKoB (3x60A+3x15A%)

* Hactpaneaemble npeobpasyemble KaHanbl Hanpaxenus ¢ YMKU
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FREJAWIN

FREJA™ Win — 3To yHuBepcansHan MHCTPYMeHTaNbHas Nporpamma
obluero HazHaueHuUA, KOTOpan UCMoNb3YeTcA B KauecTse yobHoro u
NpOCTOro B UCNONb30BaHUWM MHCTPYMeHTapma. Ha ctpanvue Connect
(Moakn4MTL) MO#HO BBECTM MHGOPMALMIO O TOM, Kak MOAKNKY1TL
pene, Npu HeoBXoaUMOCTH MOXHO J06aBUTL M30BpameHna.

Ha ctpanuue Sequence ([locnepoBaTensHOCTE) MOMHO M3MEHATL BCE
napameTpbl reHepaTopa He3asucumo Opyr oT gpyra. MoxHo ucnonbso-
BaTb [0 25 PasNMyHbIX COCTOAHMI (NpeAsapuTeNbHas HEMCNPABHOCT,
HEWCNPABHOCTL 1, NPeBaPUTENEHAA HEMCNPABHOCTh, HEMCMPABHOCTL2,
npejeapuTentHaa HEMCNPAaBHOCTb, HEUMCMPABHOCTL3 U T.4.). 3T
NONE3HO NPU NCNBITAHUK PENE AaBTOMATUYECKOTO NOBTOPHOTO 3aMbl-
KaHWA MW 33K Tbl SNEKTPoaBMraTenei. Takike MOKHO reHepMpoBaTh
rapMoOHWKN 00 25-1.

Ha ctpanuue Ramp (J/IuHeiHoe M3MEHEHIME) MOMKHO NMMHEWHO U3MEHATL
BCE NapaMeTpbl reHepaTopa He3aBUcUMO ApYr oT Apyra. AMIAUTYAL!

W YTNbl 0TOBPaaloTca Ha BEKTOPHOW AWarpamMmme, a 3Ha4YeHWA MOKHO
3afjasaTb C NOMOLUbI0 py4kn 8 uHTepdeiice FREJA nnn ¢ nomowbio
KnasuaTtypbl 1 MblwK (1K, Takke B peiume peanbHoro BpeMeHi.

WHCcTpymMeHT ANs n3MepeHNsa paccToAHMA

Crpannua koHdurypaumm

lMporpamma MHCTPYMEHTa 1A M3MEPeHUs PAcCToAHWA CO30aHa Ana
MCMBITAHWA pene QUCTaHLWOHHOW 3auTel. Ha crpanuue Configuration
(KoHdurypauma) MoKHO BBECTH KONMYECTBO 30H, KoTopbie ByayT
NPOBEPATLCS, a TakHe JONYCKU BPEMEHN M IMNENAHCA, CO3AaBan TAKUM
obpasom asTomaTyeckoe ncnbitadue. lNporpammyposanme He Tpe-
6yeTcA. [ozwe, eCnu Bbl BbI3OBUTE 3TOT 06BEKT B LIEHTPE YNpaBneHus,
BCE HACTPOMKK ByAyT BOCCTAHOB/MEHbI, UTO MO3BONUT He3aMeJ/IUTeNbHO
HayaTb UCTIbITaHKE.

FREJA Win

LlenTp ynpasnenus

CrpaHnua nopgKnYeHna

Ha crpanunue Connect (Mogknioyerne) momHo BBECT MHbOPMaLWIO
O TOM, KaK BHINOMHATE NOKNKYEHWA K Pene, NpK HeofixognMocTn
Mo#HO 106aBWTE M306paeHnsa. MNockonbky 3Ta unpopmMalma coxpa-
HAETCA BMecTe C 06beKTOM B LIEHTpe YNPaBNeHUs, ee MOXHO CHOBa
0TOOPa3MTb NPW CNEAYIOWEM UCTIBITAHWK 3TOTO pene.

Crpanuua Zt

Crpanvua Zt npegHasHayeHa 4na UCNbITaHWA Mo BPEMEHW pene
[OWCTAHUWOHHON 3aWnThl. OBBIYHO NPU MCMbITAHMK pene 3a

OfIUH Pa3 NPoBepASTCA oAuH TUN HeucnpaeHocTu. OgHako npu
mcnonb3oeaHun FREJA Win MoKHO BEINONHATE UCMBITAHWA BCEX CEMIA
TUMNOB HEWCMNPABHOCTEWN aBTOMATUYECKH, eCnK 3To Heobxoaumo. Bee,
YTO AN1A 3TOMO HYKHO CAENaTh — HamaTb KHOMNKy <Start> (3anyck).
FREJA agTOMaTW4eCKW NPOBEPWT BCE CEMb TUMOB HEWCNPABHOCTEN, a
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3arteM CpaBHWT NOKa3aHWA C TEOPETUHECKUMW 3HaY€HWAMMK, KOTOPbIe
Ebl EEENW Ha CTpaHWLe Koud}mrypaum w. Ecnu nokasanms 8 HOpME,
3aropaeTcAa 3eneHad namna. Ecnn HET, 3aropaeTcA KpacHaA namMmna.
Ecnu Bbl xoTMTE NpoBeEpPUTbL 06paTHOE HanpasneHWe, NCnbiTaHne
MOMHO Ha4dTk C YPOBHA HWAE HYyNA OME 3-m KBagpaHTe.
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Pacctoanwe, koHdurypauyua

CrpaHnua nuHenHoro nsmeHenna RX

Crpanuua RX-ramp (luHeitHoe nameHeHuwe RX), koTopaa agnaeTca
YaCTbIO MPOrPaMMBl MHCTPYMEHTA A1 U3MEPeHUs PaccTosHMS,
pa3spaboTaHa gnsa U3MepeHUsa JOCATaEMOCTH pene ANCTaHUMOHHOW
3awuTel. CHavana 3afaiTe 3Ha4SHMA YITIOB 3aMyCka U OCTAHOBKM,

a Take 3Ha4eHne "gensra du" Meray NMHENHBIMKU M3MEHEHMAMMN.
3aTeM HaxMWTe KHOMKY <Start> (3anyck) u paccnaberecs.

FREJA aBTOMaTMUYECKM BLINOMHWT UCMBITAHWA BCEX CEMW TUNOB
HEWUCNPABHOCTEW C MOMOLLbIO 3KOHOMHOIO MO BPEMEHW METOAa "MOWCK-
nonosnHa'. MoxHO Takxe 3agaTb COBCTBEHHBIE NIMHENHBIE M3MEHEHUS,
MCMONb3YA MblWb ANA YCTaHOBKM TOYEK Hayana 1 KoHLa Tam, rae 31o
Heobxogumo. Ecnn Bbl 338anm TeOpeTUYECKWIA STANOHHBIW rpaduk,
NporpamMma CpaBHUT GpaKTUMECKUI Pe3y/bTaT UCMBITAHWA € BallMM
rpagpuMKoM ¥ NPOBEPUT HAaNWYKME OTKNOHEHWIA OT AOMYCKOB, BBEAEHHbIX
Ha cTpaHuue koHdurypaumw. Ecnm pesynstatel B Hopme, 3aropaetca
3eneHas namna, ecnu HeT — KpacHas.

Crpannua RX

Ha ctpanuue RX MoxHO Bpy4Hyto 3aaTe ToUKK ucnbiTanua. C no-
MOLLBIO MBI AW KNaBUaTYpbl MOXKHO 3a/laTh PasinyHbIE TOUKM Ha
ocyunnorpade. Boibepute aBToMaTMHECKWIA PERAM U HAZKMIUTE KHOMKY
<Start> (3anyck). FREJA sbinonHuT ncnbitaHne Bcex Toyek Ana eoibpat-
HBIX TUMOB HencnpasHocTel. Toukam 6yayT NPUCBOEHbl PasnnyHbIe
LiBETa B 3aBUCMMOCTM OT BpeMeHu cpabatbiBaHua. [1pu BbiGope pyyHo-
ro peXiMa 1A NoMcKka rpaHuLbl MOXKHO NCTIONb30BATh LWKany.
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Paccroanme, Rx

3TanoHHble rpadnkn

[na 3bPpeKTMBHOrO MCMBITAHUA 1 AHANW3a NPOU3BOANTENBHOCTA
HeobXoAUMbI YETKO onpegeneHHble

sTanoHHble 3Ha4eHnA. FREJA moxeT asTomatnyecku cosgasarb
cTaHpapTHble kpueble |EC u IEEE” gna pene neperpyskm no Toky. Takxe
MOMHO CO31aBaTh 3TaNOHHbIE rPaduKki B MIOCKOCTM MMNEaaHca C
NOMOLBIC JOCTYNHOW BUBNUOTEKM pene AUCTAHLIMOHHOW 3aLUNThI,
CO3[aHHOIN KPYNHBIMW NPOU3BOAWTENAMKN W/MNKM CO3AABaTL APYr1e Xa-
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PaKTEPUCTUKM C MOMOLLbLIO CTAHAAPTHON KPYINIOW NAH3bI M TMHENHbIX
3NeMeHTOB (BrAO4aA GopMy OKPYKHOCTH, NPOXOAALLEA Yepes Havano
KOOPAWHAT, YeTHIPEXCTOPOHHIOK GopMy, a Takie popmy KoHyca
"po#oK Ana MopoxeHoro”). KHONKW BHIPE3aHMA W BCTABKK NO3BONAKT
NIErKo KOMUPOBaThb NEPBYI0 30HY U 3aTeM pefakTUPOBaThL STW KOMWUK,
BCTABNAA 3HAUEHMA 30HbI 2 M 30HbI 3.

HekoTopbie npovssoguTeny pene moryT cosgaeats gann RIO ¢
HacTpoikamu pene. C nomoulsio npeobpaszoeatena FREJA RIO moxHo
CO3[aBaTh STANOHHbIE rPadUKKM Ha OCHOBE 3TUX HACTPOEK.

OtnuunTenbHon 0cobEHHOCTBIO ABNAITCS MOTOBbLIE KPHWBLBIE TOKa,
OOCTYNHbIE ANA MHOTMX TMNOB pene.

WHcTpymeHT cunbl Toka

WHCTpYMEHT cunbl TOKa NpeiHasHayeH ANA UCNLITAHWA BCEX TUMOB
TOKOBBIX PENe, OT MeKTPOMEXaHUYECKUX € MHAYKLUMOHHBIM JUCKOM
unu 6e3 Hero 4o CoBPeMeHHbIX UMdPOBLIX pene.

Hactpoitkn pene seoaartca Ha ctpaduue Config (Kondburypaums).

Ha crpanuue Pick-up (CpabaTbiBaHWe) cUCTEMa He TONMbKO Nony4yaeT
3Ha4YeHUe cpabaTbiBaHKuA (TOK 3anycKa), HO W 3Ha4YeHne OTNYCKaHWA, a
TakKe aBTOMaTUYECKN BbIMUCNAET MMCTePE3uC.
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WHcTpymeHT HanpamxeHua

WHCTpyMeHT HanpameHna NpeAHasHaded ANA NCMbITaHWA BCeX TU-
NOB pPene HaNPAMEHWA, OT 3NEKTPOMEXaHWYECKMX 10 COBPEMEHHDbIX
UudpoBELIX pene.

Hactpoitkn pene seopatca Ha ctpanmue Config (Kondurypauma).

Ha crpanwmue Pick-up (CpabatmiBaHme) cucTema He TONbKO NonydYaet
3HayeHue cpabaTbiBaHMa (HayanbHoe Hanps*eHne), HO M 3HaYeHue
OTNYCKaHWsA, a TakKe aBTOMATUYECKM BLIYNCNAST TMCTEPE3NC.

W3mepeHne spemeHn, To ecTb Nposepka BpemeHn cpabaTtbisaHna
NpW PasNUYHBIX 3HAYEHUAX HANPAKEHUA, BBIMONMHAETCA Ha CTpa-
Huue Time Test (M3amepeHue BpeMenm). STANOHHYIO KPUBYIO MOKHO
€o3[aThb TaK e, Kak M KPUBYIO PacCTOAHUA: JNIA 3Toro Heobxogumo
BbIOPaTL COOTBETCTBYIOLLYIO KPUBYIO BPEMEHU W BEECTH HAaCTPOMKK.
N3mepeHne BpemeHn MOMKHO TaKMKe BbINONHUTD Ha norapndmnye-
CKOW WKane BpeMeHu, CUbl TOKa, WM BPEMEHW U CUNbl TOKA.
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WNHcTpymeHT HacToTe!

WHCTpymeHT YyacToTbl No3BONAET BPY4HYI0 reHEPUPOBATL YacToTbl
npegsapuTenbHON HEMCMPABHOCT M HEMCNPaBHOCTH

Ha cTpanuue Manual (PyuHoit peiuim), a Takke CO3aBaTb aBTOMA-
TUYECKYIO

nocNefoBaTeNbHOCTL NPeaBapHTENLHOWM HEMCNPABHOCTM U HEWMC-
NPaBHOCT HA4YWMHAA € 3aJaHHOTO 3Ha4eHWA 3anyCcKa A0 3aflaHHOTo
3Ha4YeHWA OCTaHOBA AN CKAHMPOBaHWA BpemeHu cpabaTbisaHns
Npu PasNUYHbIX 3HAYEHWUAX YACTOTHI, YTO NOME3HO NPU UCMBITAHWK
pene ¢ IByMA CTaguaMm.

B pexume NMHEHHOTO M3MEHEHWA MPOUCXOOWT NOWCK 330aHHOM
Y3CTOTb HEMCNPABHOCTH.
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MHUpyMeHT YacToThl, NUHENHOE M3MEHEHWE

WHecTpymeHT aBTOMaTU4eCKOro NOBTOPHOro 3aMblKaHNA
WNHCTpyMeHT aBTOMaT4eCKOro NOBTOPHOTO 3aMblKaHWa NPeCTas-
naet coboin coueTanue dyHkumen TlocnegosatenbHocTh B o6Lwem”
(Sequence in General) u "RX B pacctoanuun” (RX in Distance). Mo-
CKOMNbKY MOLIENMPOBATL BpemaA NpeBapUTeNbHON HENCNIPABHOCTH,
Noga4n NUTaHWA U NPOCTOA NPOLUE B KAYECTBE BEKTOPOB, TAKMM
e 0bpasom NpoLLYe MOAENNPOBaTh HEUCMNPABHOCTb B MIOCKOCTH
WMMeaaHca.

3TOT MHCTPYMEHT MOKET UCMbITaTk NMobY1o GYHKLMIO aBTOMaTUYe-
CKOro MOBTOPHOTO 3aMbIKaHWA Ha COBPEMEHHDIX pene.
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Auto 300

Ecnu B kauecTBe npuMepa B3ATb COBPEMEHHBIE PENE AUCTaHUNOH-
HOW 3aWMThl, NOMWMO 3/IEMEHTOB ANCTAaHUMOHHOMW 3aLUWThI, Ha HUX
aKTUBMPOBAHbI HECKOMBKO BYHKLMIA.

C nomowsio Auto 300 Mo#HO cBA3aTL Me#ay coBoW pasnuyHble
MCMNBbITaHNA, BLINONHAEMBIE Ha

pa3sHbiX NpuBopax, Ang CO3AaHUA ABTOMATUUYECKON NOCNEA0BATENb-
HOCTW UCMBITAHWIA, TAKWUM 0bpazom,

B pe3synbTaTe Mbl MOMYYMM UCTIBITAHWE, KOTOPOE COCTOMUT U3 Pasnny-
HbIX 3NEMEHTOB, HAaNPUMEP U3 PaccTOAHMA,

CWUNbI TOKE, CUHXPOHW3ALMK W HaNPAKEHNA.
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NHcTpymeHT nepexofjHbIX NpoLeccoB

C nomolbio MHCTPYMeHTa NepexofHbix npoueccos FREJA bypet
c03AaBaTb (BOCNPOM3BOAWTL) pOPMY BOMHDI, 3aPUKCUPOBaHHYIO
peructpatopom nomex. MHCTpyMeHT nepexofHbix NPoLECcos Nof-
nfepmmsaeT cnegyrowme popmatel painos: COMTRADE, ASCII, EMTP
WAX, EMTP PC 1 Inductic 65.
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NHCTpyMeHT nepexogHbIx NpoLeccos
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AnddepeHumnanbHbIN MHCTPYMEHT
NuddepeHumnanbHbIi MHCTPYMEHT NpeiHazHayeH Ana
MCMbITAHWUA 3aLMTHBIX pene TpaHchopmMaTopos 1 pabotaet
c FREJA 549, Tak Kak ncnonb3yeT 6 TOKOBbIX TEHEpaToOpOoB.
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InddepeHumanbHbiil MHCTPYMEHT

Ero MOXHO UCMONb30BaTh 1A UCTBITAHWSA 3aLUUTHBIX pene
TpaHCHOPMATOPOB € HECKONBbKUMM 0BMOTKaMM MyTem UCTbl-
TaH1A OHON Napbl 06MOTOK 3a pas.

NuddeperumansHbiil MHcTpyMeHT FREJA Takke MoxeT
UCMONb30BaTbCA ANA UCTIbITaHuA pene anddepeHLnanbHo
3almMTh

reHepaTopoB W NIMHENHBIX pene auddepeHunanbHoi
3awmThl. [laHHbIe 3alMLeHHOro CUNOBOro TpaHcdopmaTopa
BBOAATCA UHTYUTUBHO MOHATHBIM CMOCOBOM, U MOMb30-
BaTento byfeT C/IoKHO UTO-NMGO NOHATL HEMPaBUMBHO.
[laHHble BBOAATCA C MOMOLLbBIO KHOMOK M 3HAa4KOB, KOTopble
He3ame[NnTeNbHO NOKa3blBakoT, K YeMy NpuseneT TOT UK
MHOI BbIbOP. BBOAWMbIE 3HaUYeHWA TOKa OTOOparkalTCA B
BU[le NePBUYHbIX N BTOPUYHbIX 2HAUYEHUIA B 2aBUCUMOCTH
oT BBefJeHHOI MH$opMaLuK o TpaHchopmaTopax ToKa 1
3a3emMrneHna HeUTpanbHOW ToukK "3Be3fpi"

3apaua ctpanmubl Stabilizing (Crabunuzauma) — npoeepka
NpaBUIbHOCTU coefuHeHMit n HacTpoek FREJA nyTem coz-
JaHWA BHELIHWX HEUCNPABHOCTEN U KOHTPONA CTabUNbHOM
paboTel pene. Kpome Toro, onepatop fon#eH NpounTaTh
M3MepeHHbIe pene 3HauYeHWA U BBECTU WX Ha CTpaHuLUe
MCbITaHuA. 3TK 3HaueHnA OYflyT yKasaHbl B OKOHYATENIbHOM
oTyeTe.

Ha ctpanuue Time Test (M3mepeHue BpeMeHm) MOXKHO Mpo-
BEpWTb Bpema pabotsl anddeperumanbHoro pene. MoxHo
3anporpaMmM1poBaTh HECKO/IbKO BBOAOB HEUCNPABHOCTEN,
W Ha CTpaHuLle byaeT cozaH OTUET MO U3MEePEHHOMY Bpe-
MeHW paboTbl (MUHUMaNbHOE, MaKCUManbHOe U cpefiHee
3HaYeHUA).

CrpaHuua Pick-up (CpabatbieaHune) Nno3gonseT BbINOMHATL
u3MepeHne MMHUManbHoro pabouero Toka audpdepeHLU-
anbHOrO pene A KaXAaoi 0BMOTKM, TO eCTb BbIMOHATL
M3MepeHWe YyBCTBMTeNbHOCTH pene. B xoge sToro ncnbita-
HWA MCNOJb3yeTCA NCeBAOHENPEPbIBHbIN BBOJ C TMHENHBIM
M3MeHeHWeM.

Ha ctpanuue Bias Characteristic (Xapakrepuctuka cme-
LEHWA) MOKHO BbINOMHUTD UCMbITaHWE XapaKTePUCTUKN
pabouero pere, 3anycTyB NCEBAOHENPEPLIBHBIE IMHENHbIE
U3MeHeHWA (INA UCNbITaHWUA CTaTUYECKOW TOUHOCTU pene)
WNWA IMHEWHBIE M3MEHEHUA, BbINOMTHEHHBIE C MOMOLLbBIO
cTabunbHOro MoJenMpoBaHuA NocnefoBaTeNbHOCTEN
npenBap1TeNbHON HEMCMPABHOCTM N HENCMPABHOCTU —
3TOT NPOUEeCC Ha3blBaeTcA "ABONYHBIM Nonckom” v Bonbiue
NOAXOAWUT ANA UCMBITAHUIA NPY BBOE B SKCNNyaTaUuio. 3Ty
XapaKTepUCTUKY MOXHO UCTIBITbIBATL Kak C 3Ta/IOHHBIM
rpadukom, Tak u 6es Hero.
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siagr |

NuddeperumanbHbii MHCTPYMEHT, XapakTepUCTKa cMeLLe-
HUA

Ha ctpanmue Harmonics (Tapmonukn) nposepseTca crnocob-
HOCTb pene He BbiflaBaTbh CUrHan cpabatbiBaHunsA 1A Henc-
NPaBHOCTEN B 30He cpabaTblBaHUA OrPaHUYEHHbIX XapaKTe-
PUCTUK, KOTZa B TOKax KOPOTKOTO 3aMblKaHUA MPUCYTCTBYET
onpefeneHHbli ypoBeHb rapMOHMK, 1A Kaxaon 0bMoTKn
cunoBoro TpaHcpopmaropa. ITa GyHKUMA NpefHasHaveHa
[nA nofepxaHua ctabunbHoil paboTsl pene Bo Bpemna
nogauu NUTaHWA Ha TpaHchopMaTop UK NPU NepeBo3byx-
IeHuu TpaHchopmaTopa.

OpHo ouYeHb BaKHOE UCMbITaHWe, BEPBbIE NPEACTaBNeHHOe
komnaHuein Programma, Hasbisaetca Wizard. OHo nomoraet
Haxo[WUTb HEMPaBUNbHbIE HAaCTPOKK pene AnddepeHLu-
anbHbIX TPaHCPOPMaTOPOB, KOTOPBIE MOTYT NPUBECTU K
HeXenarenbHoMy cpabaTbiBaHWio NMPN BHEWHEM 3aMbIKaHUM
Ha 3eMn.

Wizard 3aaeT BaxKHble W UETKMEe MPaKTUUeCKUe BOMpoch
VHXeHepy no obcyKUBaHUIO pene U BbIMOMHAET HeCKOMb-
KO MPOCTbIX UCTbITaHWIA Ha pere NMonyaBToMaTMYeckm
cnocobom. B 3aBMCMMOCTY OT TOTO, Kakyto NpakTUYECKyo
nHpopMauuio BBeN nonb3oearens, Wizard coobuaeT, npa-
BUJIbHO WITN HET HACTPOEHO perne, U NepefaeT Nofb3oBaTe-
J1I0 YEeTKYI0 MHGOPMaLUIO.

Urespected resclt for the test!

Ttesght be & nrorg settng n the relay corpared o
e s b, PN

Do pou mard 1o vor iy e rday seltrgs

and ane FRE M setings of power trarsdormer

and repeat the mat ?

Tt recsemenced 10 R Pro-atguener ADT TN ATV for T winding.
FREJA deteted on sBacnce of T feature.

By el lorun s bl o scre b ofle Wening sesoseguerce sl action O
for tha wirving o T relay?

-

NnddepeHumanbHbiid MHcTpymeHT, Wizard

IEC 61850 GOOSE

FREJA c noapepxkoit GOOSE v B couetaHuum c N0 Megger
GOOSE Configurator (MGC) MoxeT ucnonb3oeatbca Ans
WCMbITaHUA UMK BBOAA B JKCMNNYaTaLMIO YCTPOWCTB, COOTBET-
cTeytowmx ctaHaapTy IEC 61850.
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XAPAKTEPUCTUKU

XapaKTepuCTUKW OeACTEBUTENbHBI INA Pe2UCTUBHOI Harpys-
KW, HOMUHaNbHOW NOJauu HanpAXeHWA 1 TeMnepaTypbl
okpyatowein cpegbl +25°C +3°C, nocne 30 muHyT nporpe-
Ba. Bce annapatHble faHHbIE NpUBELeHbl ANA 3HAYEHNIA
NONHOW WKasbl. XapaKTeprucTviku MoryT ObiTb M3MeHeHbI
6e3 npefBapUTENbHOTO YBEAOMIEHNA.

Oxpyxalowme ycnosmns

06nacTe NpuMeHeHua [1Ns8 UCNONb20BaHWA Ha BbICO-
KOBOJBTHBIX MOACTaHLMAX U Ha

MPOMBILUNIEHHBIX OBbeKTax.
Temnepatypa
Pabouan ot 0°C po-50°C
XpaHeHua n
TPaHCMOPTUPOBKK oT1-25°C go +70°C
BnakHocTb oT 5% po 90% OTH. BNaKHOCTK,

6e3 KoHfeHcaL N

BbicoTa Hap ypoBHEM

mop# (pabouas) 3000 m Mpwu nonHom pabouem
yukne go 2000 m. OrpaHuue-
Hune pabouero LWKnNa ocHoBaHO
Ha BHYTPEeHHel 3aluTe oT

upesMepHoOii TemnepaTypbl
ana BbicoTbl >2000 m.
Mapkunpoeka CE
EMC EN 61326:
LvD EN/IEC 61010-1:2001

(Bropas pepakuws)

Cra HAApTbl COOTBETCTENA

Ynapbl EN/IEC 60068-2-27
Bubpauwa EN/IEC 68-2-6
Ynapbl npy nepeBo3ske ISTATA
CeobopgHoe nageHne EN/IEC 60068-2-32

MNapenwne / OnpokunabizaHne EN/IEC 60068-2-31

06wWwue xapaKTEPUCTUKN
Bxop ceTeroro nutaHua 100 - 240 B nepem.
ToKa, 50/60 Iy

Motpebnenne
SNEKTPOSHEPrum 1800B A
Pasmepbi 337(W)x172(B)x 273 () mm
13.25Wx6.75Hx10.75Din.
Macca 13,2 kr
HNucnneia CeHcopHbiid MKK-gucnnein TFT
JocTynHbie
A3bIKK AHMMUACKWIA, GpaHLy2CKUiA,
HEMELIKWIA, MCMaHCKUIA
WUntepdeiico
nepefaun JaHHbIX (3) nopta Ethernet

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

Paszpen nzmepeHun
Ha ceHcopHOM 3KpaHe MOTYT OfJHOBPeMeHHO 0TobpaXaTbea
13MepAeMble BEIMYMHDI, TAKME KaK CU/la NepemMeHHOro TOKa,
HanpAKEeHWe NepPeMeHHOro ToKa, HarnpAXeHWe NOCTOAHHOTO
TOKa WK cuna NocTOAHHOTO TOKa, a Takxke Bpema. [pensapu-
TeNbHO HaCTPOEHHbIE BbIXObl NEPEMEHHOTO U NMOCTOAHHOTO
ToKa oTobpakaloT NpUbNU3UTENbHbBIE BbIXOAHbIE 3HAUYEHNA
HanpAKEHWA/CUbl TOKa [10 3anycKa UCMbITaHWA. JTO ABMAETCA
6bICTPBIM 1 YAOOHBIM CNOCOBOM NpeBapUTENbHON HACTPON-
KU BbIXOAOB. B 3aBUCHMOCT OT TOrO, Kakoi 3KpaH UCNbITaHuiA
EbIBpaH, MOTryT oTOBpaKaTbCa U ApYrMe 3HaUSHUA, 38 UMEHHO!
yron capura ¢as, 4actoTta, CONpPoTUBNEHWE, MOLHOCTL, MNONMHan
MOUIHOCTE W Ko3ddnLmeHT MolHocTH. Bee ykasaHHble no-
rpewHoctn coctaenAwT oT 10 go 100% auanazoHa npu 50/60
My.
AMnanTyaa HanpsXKeHWA NepemMeHHOro TokKa
MorpewHocTe: +0,05 % ot nokasanuma + 0,02 % ot cran-
HAapTHoro ananasoHa, 0,15 % oT nokaza-
HuAa + 0,05 % oT MakcKMansHOTo ananaso-

Ha
PazpeweHue: 0,01

Wamepenus: Mepem. Tok, cp. KB. 3Hau.
NwanasoHbi: 30,150, 300B
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AMnNnNnTyga nepemMeHHOro ToKa

MorpelwHocTs: +0,05 % ot nokazanwua + 0,02 % ot
CcTaHpapTHoro Anana3oHa, +0,15 % ot
nokazanua + 0,05 % oT MakcuMmanbHoro

OuanasoHa

Pazpeluerwe: 0,001/0,01

N3meperna: Mepem. TOK, Cp. KB. 3Hau.

[nanasoHbl: 32,60 A

AMNNnTYga HanpAMEHNA NOCTOAHHOIO TOKA

MorpelHocTs: 0,1% oT cTaHgapTHOroO AManasoHa,
0,25% oT MakcMMansHOro AuManasoHa

Pazpewienne: 0,01

N3meperna: RMS

NvanasoHsl: 30,150, 300B

AMNNMTYga NOCTOAHHOIO TOKA

MorpelHocTs: +0,05 % oT nokasaHuna + 0,02 % ot
cTaHgapTHoro guanasoHa, £0,15 % ot
nokasaunua + 0,05 % oT MmakcumMmanbHoro

nwanasoHa
Paspeluenwe: 0,001/0,01

Namepenus: CpenHekBafpaTUuHble 3HaYeHUA
[uanasoHbl: 32A

Mpeobpasyemblii NICTOUYHUK B peX1IMe NepeMeHHOro ToKa

MorpelwHocTsb: +0,05 % oT1 nokaszaHuna + 0,02 % ot
cTaHgapTHoro AnanasoHa, £0,15 % ot
nokasanua + 0,05 % ot ananasoHa unn
+12,5 mA, B 3aBUCMMOCTW OT TOTO, Kakoe
3HauyeHme bonblie

Pazpeluenue: 0,001

N3meperna: lNepem. TOK, cp. KB. 3Hau.

JvanasoHbl: 5 15A

Yron caeura das

Nuanazonbr: O1 0,00 no 359,99 rpapycog, BpalyeHne NpoTve
YaCcOBOW CTPENKN UK Mo YacoBOMU

ctpenke, unn ot 0,00 go 180,00 rpagycoe

MorpewHoctb: +0,02° ctaHpapTtHan, £0,25° makc. npm

50/60 Ty

YacroTa

BbixogHble moaynn obecneunealoT BbIXo[ NepemMeHHoMn
YacToTbl Npu

CnenyWux AUanazoHax U NorpeLHoCTU.

[wnanazoHbl

[MocToAHHBIN TOK

ot1 0,001 ao 1000,000 Iy,

BbixofHble YCUNUTENWM MOTYT NepeflaBaTh NepexofiHble
CUrHanbl B nanasoHe ot

noctoaHHoro Toka go 10 kl'y gna nepexogHoro Bocnpoms-
BefleHuA ¢ nomollbio dpainos COMTRADE.
Paszpewenwne*: 0,0001/0,001 'y

MorpewHocTb YacToTh:

06bluHO 2,5 ppm

25 ppm ot 0° go 50° C, npm 50/60 'y

Bxogpl nocTosHHoro ToKa (JononHutenbHas ¢yHKUNA
[aTynka)

Hanps#eHue nocT. Toka

[NwanazoH: o1 0 go £10 B noct. Toka

MorpelwHocTs: +0,001 % ot nokasanua + 0,005% ot
awanasoHa CranpaptHo +0,003% ot
nokaszanua + 0,02% oT makc. AnanasoHa

Pazpeluenne: 0,001

M3mepenua: CpefHee 3HaueHne



Megger-.

Cuna NocTOAHHOIO TOKa

Owanasou: o7 0 go +1 mA noct. Toka ot 4 go +20 MA
NocT. TOKa

MorpewHocTs: 40,001 % ot nokasanwa + 0,005% ot
avanasoHa CrangaptHo +0,003% ot
nokazaHua + 0,02% ot Makc. AnanasoHa

Pazpewerue: 0,001

WN3mepeHus: CpepHee 3HaueHWe

Tanimep

Bxop Timer-Monitor (Tamep-monuTOp) NpegHa3sHa4veH gna
MOHWTOPWHIa N BPEMEHHOW MapKUPOBKW BXOAHbIX CUTHa-
NOB, KaK 3TO NPoVCXoamnT nNpu paboTe peructpatopa noce-
[lOBaTeNbHOCTU cobbiTUiA. Kpome Toro, opraHsl ynpaeneHus
ZABOWYHBIM BXO[JOM MO3BONIAIOT NOMb30BaTENIO BINONHATL
nornyeckue dyHkumm U/WUINK, a Takke ycnoBHo ynpaenaTb
pene ABOMYHOrO BbIXOAa [ANA MOAENMPOBaHUA aBToMaTnye-
CKOTO BbIK/IoUaTess, cpabarblBaHuA, MOBTOPHOIO 3aMblKa-
HUA U yNpaBneHua Hecylleil B peXKuMe peanbHoro Bpeme-
Hu. DyHKUMA TailMepa oTobpakaeT 2HaueHUA B CeKyHaax
WAN UMKNax, Co CNefyolum AUanasoHoM U paspelleHnem:

CekyHpbi: o1 0,0001 po 99999,9 (asTOMa-

TUYECKUIA EbIGOp

AwnanasoHa)

Lumknbi: o1 0,01 go 99999,9 (aBTOMaTUYECKWUIA
Bbibop auanasoxa)

MorpewHocTs: +0,001% ot nokazaHwni, craHAapTHO. +2

HauMmeHee 3Haualmx pa3paga, £0,005%
OT NoKazaHuA B gnanasoHe ot 0 go 50° C
MaKkcumMym

HeounyHbie Bxogbl — Cxema 3anycka/ocTaHoBKW/ MOHUTOPUWHIa
[lna moHWTOpKUHra paboThl KOHTAKTOE pene unk cpabatbisanna SCR
Ha BXOJHOW CXEME MMEETCH MHANKATOP UenocTHocTu yenw. [pw
ofHapyKeHUM LieNoCTHOCTU Lienu Namna 3aropaeTcs. [Nomumo uc-
Nonb30BaHWA B KauecTse "MOKpbIX'/"Cyxux" KOHTAKTOB, JBOVNYHbIE
BXOAbl MOMHO 3aNporpaMMMpOBaTh Ha BKNKOYEHWE MOCeqoBa-
TENbHOCTEN JBOMYHOrO BbIXOAA.

HomuHanbHoe HanpsxeHue Ha Bxope: go 300 B nepem. /noct.toka

Pene gsonuHoro Bbixoga

HezaBucumble ranbBaHUYECKW M30NMPOBAHHBLIE BLIXOJHBIE KOHTAK-
Thl pene AnA TOYHOro MOAENMPOBAHWA BXOAOB PE/IE UMK SHEProCK-
CTEMbI ANA NONHOMO UCMbITAHWA PENE, N3BMEYEeHHbIX U3 SHEProcK-
cTembl. [IBOMYHBIN BbIXOA MOAENMPYET HOPMANIBHO Pa3OMKHYTbIE
WK HOPMaNbHO 3aMKHYThIE KOHTaKTBI ANA UCNbITAaHWA CXeM OTKasa
BolKMoYaTens. [IBOMYHBIA BLIXOA MOKHO HACTPOUTL Ha M3MEHEHMNE
COCTOAHUSA Ha OCHOBE NOMMKKU JBOMYHOrO BXOAA.

BeixogHble pene BbICOKON cUNbl ToKa oT 1 fo 4:

HomuHanbHoe 3HaYeHne nepem. Toka: 400 B makc., Imarc.: 8 A,

2000 B A makc.
HomuHanbHoe 3HaYeHne NocT. ToKa: 300 B makc., Imakc.: 8 A,
B0 BT
Bpema otknuka: <10 mc

BbicokocKopocTHBIe BbIXOAHBIE pene 5 1 6:

HomuHaneHoe 3HaueHWe Nepem./MocT. ToKa: 400 B nuko-

Boe, Imakc: 1 A
Bpema otknmka:

PA3JEN TEHEPALIMA

Bce Bbixoabl HE 3aBUCAT OT BHE3AMHbIX M3MEHEHWA NMMHENHOTO
HanpsseHna n YactoTsl. Bce Bbixogel perynupytotca, nostomy
W3MEHEHUA UMMEJaHCa Harpy3K1 He BIWAKT Ha Bbixog. Kaxablil
BBIXOZJHOW MOAYTNb COCTOMT U3 OJJHOTO YCUNUTENS HaNPKEHUA U
OfJHOTO YCUNWUTENA TOKa. YCUNUTENb HanpaMeHWUA MOXHO npeob-
pa3oBaTb B UCTOYHWK Toka. [osTomy ogmH 6ok ycunutens MoxHO
MCNonb30BaTh ANA UCNbiTaHna ogHodasHbix anddepeHumnanbHbIX
pene 3aluThi MO TOKY, BK/OYasA rapMOHWYECKOE OrpaHU4eHue.

06bIHO <1 MC

WcTouHMKIN BBIXOAHOTO TOKa

FREJA 546 mo#eT co3gaBaTe TPW MCTOYHWKA HEMPEPBIBHOIO TOKA

0 - 32 A ¢ MaKcuManbHBIM BeixogHbIM TokoM 60 Anpn 300B A s
TeyeHue 1,5 cekyrg. Kpome Toro, ycTpoicTso MoseT obecneumsats
[0 WeCTW NCTOYHNKOB TOKa; TPW BbICOKOWN CUNbl TOKA/BbICOKON
MOLWHOCTK 1 TPU NpeoBpasyemblx KaHana HanpaseHua, obecneun-
BaIOLLMX HU3KUIA TOK/BbICOKYIO MOLHOCTb. HOMMHaNbHbIE 3HaUeHUs
BLIXOZJHOTO TOKa M MOLHOCTH /ANA KamAoro KaHana yKasaHbl B
CpefHeKBafPaTUYHbIX 3HA4YEHMAX NEPEMEHHONO TOKA W MMKOBbIX
HOMMWHaNbHBIX 3HAYEHNAX MOLHOCTH.
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Ha kampgpiin BpixOg KaHana

Boixog (nepem. Tok) MowHocTb Make. B

1A 15BA 15,0 B cp. KB. 3Hau.
4 A 200B A (282 nuk) 50,0 B cp. kB. 3Hau.
15A 200B A (282 nuk) 13,4 B cp. KkB. 3Hau.
32A 200B A (282 nuk) 6,67 B cp. KB. 3Hau.
60 A 300BA (424 nuk) 5,00 B cp. KB. 3Hau.
Boixog (nocT. Tok) MowHoctb

0-32A 200 Br

Pa6ounit unkn: 32 A HenpepbiHo, 60 A 1,5 cekyHab!

Tp W napannenbHbIX TOKa:

BeixogHoil Tok MowHocTe Makc B

12A 600 B A (848 nuk) 50,0 B cp. k.. 3Hau.
50A 600B A (848 nuk) 13,4 B cp. Kke. 3Hau.
96 A 600 B A (848 nuk) 6,67 B cp. KB. 3Hau.
180 A 900 B A (1272 nuk) 5,00 B cp. k.. 3Hau.

Nlsa nocnegoBaTenbHbIX TOKa
MNpw gByX NocnegoBaTeNbHbIX TOKaX HaNpAXeHUe COOTBETCTBUA
yneameaeTca, obecneumsan 4,0 A npu 100 B cp. kB. 3Hau.

Curtput Pomer
VA (s
R
e
e
0 1 Fhase AC
Three Cuments in Parallel
RoLs
[
s
3Phase ACPh-N
0
no 4
o 4

W W M W @ TO R B N0 TE NS0 130 0 1D 1D YD 180 YD 200

Quiput Current AC Amperes

Kpueaa mowHocTh EbiXxoda ToKka ana FREJA 546

Yeunurene Toka — paciuMpeHHbIN AUaNazoH MOLYHOCTH

FREJA 546 moieT co3gaBaTth TPU MCTOYHUKA HanpsikeHusa ot 0 go
300 B nepemerHoro/noctoaHHoro Toka. YCTpoMCcTBO MOMET co3na-
BaTb 4-11 NCTOMHKMK HANPAKEHNA NEPEMEHHOTO/NMOCTOAHHOIO TOKa,
KOTOPBIA CNYKUT B KAYECTBE STANOHHOTO CUHXPOHM3VUPYIOLETD
HanpaMeHua UK B Ka4ecTee

cUMynATopa akkymynATopHol 6atapen, cv. Uref nepementoro/
NOCTOAHHOTO TOKA HIHKeE.

leHepaTopbl HanpaAXeHNA

FREJA 546 momeT cosfaBaTh TPW MCTOYHMKA HanpakeHwa ot 0 go
300 B nepemeHHOro/NoCTOAHHOIO ToKa. YCTPOMCTBO MOMET CO30a-
BaTb 4-I1 NCTOYHWK HaNpPAMXKEHUS NepemMeHHOro/NOCTOAHHOTO TOKa,
KOTOPBIN CNYKUT B KIYECTBE STANIOHHOTO CUHXPOHM3NPYIOLErO Ha-
NPAKEHWA WKW B Ka4eCTBE CUMYNATOPa aKKyMynaTopHon bartapemn,
cm. Uref nepemerHoro/noctoaHHoro Toka Hue.

HOwnanasoH (nepem.Tok) MowHocTb Magc |

30B 150BA 5A

150B 150BA nepeMeHHas
300B 150BA 05A
Ownanasox (nocT. Tok) MowHocTb

0-300B 150 Br



1 Phase AC Ph-Ph

3 Phase AC PhvN -

2% 308 350 406 430 SO0 S50 &80
Cupue Vomage

W 100 1% M

Kpueana MolHOCTH BBIXOAa HanpAXKeHUA

Yewnurtens Hanpsxenus "PowerV™-PacwmpeHHbiit gManasoH mMoly-
HOCTK

Yeunutens Hanpaxenua FREJA cepum 500 cospaeT nnockyo Bonb-
TaMnepHyto xapakTepucTuky oT 30 go 150 B 8 guanasoxe 150 B, uto
NO3BONAET BLINONHATE MCMBITaHWA 06bLEKTOB NoA 6ONbLIMM TOKOM,
HanpyMep NaHenew, a TakiKe CTapbiX 3NEKTPOMEXaHMYECKNX pene
OMCTaHLUWOHHOW 3aLUMThI, ANA NPaBUIBHOTO NCMBITAHWA KOTOPbIX
TpebyeTca MCTOYHWK Gonee BBICOKOTO HaMpPAKEHMA.

FREJA 546 Ycnnutens HanpameHUA B pexnme ToKa:

Yeunutens Hanpsaxenua FREJA 546 npeoBpasyeTca B UCTOYHMK
TOKa €O CNeAyloWnMI BbIXOOHEIMA XapaKTepucTUkami. Homu-
HafbHble 3HAYEHWA 1 MOLLHOCTH YKa3aHbl B CpefHeKBaAPaTUIHBIX
3HaYEHUAX NEPEMEHHOTO TOKa M MMKOBbIX HOMWHAMNBHBIX 3Ha4YeHW-
AX MOLYHOCTM.

BeixogHoi Tok MowHocTe Makc B
5A 150B A (212 nuk) 30,0 B cp. kB. 3Hau.
15A 120BA 8,0 B cp. ke. 3HAU.

Pabounin umkn: 5 A Henpepbisro, 15 A 1,5 cekyHgbl

WcTounmk nutaHna nepemerHoro/nocroannoro toka Uref
Brixon HanpameHWAa nepemeHHoro/NoctoaHHoro Toka Uref momeT
BbITb MCTOYHUKOM M3MEHAEMOTO HANPAMKEHUA NEPEMEHHOTO TOKA
[NA UCMONb30BaHUA B KAUeCTBE NONAPU3YIOLLErD WNN CUHXPOHM-
3VPYIOLLETO UCTOYHWMKA HANPAKEHNA UK CUMYNATOPOM aKKy-
MYNATOPHOWK DaTapen C U3MEHAEMbIM BbIXOHbBIM HanpaMeHuem
NOCTOAHHOTO TOKA.

! BblXOQHOM TOK YCUNNTENA HanpakeHwa PowerV™ M3MeHASTCA B 3aBMCMMO-
CTW OT HACTPOWNKKW HanNpAMXeHWA ANA AuanazoHa 150 B, cm. kpueyo.
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Owanasox (nepem.Tok) MowHocTs Makc
30B 100BA 3,33A
150B 100BA 0,67 A
Owanasox (nocT. ToK) MowHocTb

50B 100 Br

250B 100 Br

CymmapHoe rapMmoHuYecKoe NcKaKeHne
06bi4Ho meHee 0,1%, makcumym 2% npwm 50/60 Ty

XpaHeHune dopm BonNHBI

Ka bl BEBIXOOHOM KaHAN MOMET XPaHWTL GOpPMBI BONHLI ANa
BOCNpOW3BEAeHNUA No komaHge. CKBo3Hoe Bocnpou3seaeHue
COXPaHeHHbIX HOPM BONHBI BO3MOKHO MPW BHEIWLHEM BKO-
YEHUM C NoMoLko NpremHnka GPS. Kamawin kaHan momet
XpaHWTb Ao 256 000 npob.

3awmTa

Boixoabl HaNpAKeHWA 3alMLLEHDI OT KOPOTKMX 3aMbIKaHWI
W ANWTENBHBIX Neperpy3ok. TOKOBbIE BbIXOAbI 3alMILEHB OT
Pa3OMKHYTLIX LEMEN 1 NEPETPY30K.

Kopnyc u TpaHcnopTpoBouHbie GyTnApbI

YcTponCTBO NOCTABNAETCA B MPOYHOM METaNNUYECKOM KOpTyCe,
4TO obecneynBasT NOPTATMBHOCTL B NONeEBLIX ycnosnax. [Jonon-
HWUTENbHO [N1A 33Ka3a JOCTYNHbI TPaHCMOPTUPOBOUHbIE Gy TNAPbI
€ MAFKMMU W KeCTKUMK cTeHKamu. TonwuHa obueku ¢yTtnapa ¢
MATKUMW CTEHKAMU COCTABNAET NPUMEPHO 2,5 cm, uto obecneun-
BaeT YMEPEHHYIO 3alUWTY OT AOHAA, NbiNK, BUGpaUmMK N yoapos.
[poyHan KOHCTPYKUMA JONONHUTENBHOMO TPAHCNOPTUPOBOY-
Horo GyTIApPa C KECTKUMU CTEHKaMu ofecneunBaeT 3aluTy Npu
TPaHCNOPTUPOBKE MO NepeceyeHHON MECTHOCTU U Ha Bonblne
paccToAHmMA.
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WHOOPMALIWA ONA 3AKA3A CEPUU FREJAS00 HOMEP MOJIEJIA

MOJEJIb F546- .@EI D

Bbi6op nposoga nuranns

A =Tlposog nutaHua gna CesepHon AMEpUKN Onuwma nsmepuTenbHbIX NPOEOACE
| = MeayHapofHblia nposog NUTaHWA 1 =Cnposogamu
E = MNpoBon NnTaHWA ANA KOHTUHEHTANBHOW 0 =bes nposopoe

Eeponebi Onuwn annaparHoro o6ecneyexnns

U = Benmkobputanna S = CTaHpapTHOe yCTPOMCTBO

T = C dyHKuMen MCNbITaHKA C
LaT4MKamm

Bbi6op IEC61850
0 =be3
1 =Cnogpepkon [EC 61850 GOOSE

Onucaune cTaHgapTHbIX GYHKLMI 1 onyuit

FREJA F546 —=T0 koMnnekcHaAa Tpexda3sHaa cuctema UcnbitaHus yctpoidcts P3A. Cuctema cocTouT U3 3 KaHanos Hanpsxenuna, obecneun-
Batowmx Hanpsxexue ot 0 go 300 B nepeMeHHOro TOKa, KOTOPbIE MOKHO Npeobpa3oBaTh B KaHanbl TOKa € HenpepbiBHOW nogayeit 0—- 5 A
unu ¢ nogayei go 15 A B TedeHue kopoTtkoro cpoka. OHa Takike ocHaleHa 3 KaHanamu Toka, obecneuneaowmmm Henpepbieto 0 — 32 A

n go 60 A B TeyeHue KopoTkoro cpoka. Bee BbixogHble kKaHanbl UMeoT Nnasatowmin o Bo3spart. YCTpoNCcTBO OCHALEHO UCTOYHUKOM
HanpameHna Uref, koTopein momeT cosgasate 0 — 150 B nepem. Toka nnmn 0 — 250 B nocr. Toka. 4- MCTOYHWK NEPEMEHHONO TOKa MOMET ObiTh
MCTOYHMKOM CUHXPOHWU3UPYIOLLEro HanpsixeHUs. MICTOUHMK HanpsikeHUA NOCTOAHHOMO TOKa MOXKET BbITb MU3MEHSAEMBIM UCTOUYHWUKOM MOCTO-
AHHOTO TOKa ANA NUTaHWA NoMYNpPOBOOHUKOBLIX pene. YcTponcTeo umeeT o 10 ABOMUHBIX BXOAOE U 6 IBOMYHBIX BbIxoAoB. [lepBble Tpu
KaHana ofecneunBaioT 1 AEOMYHBINA BXod M 1 ABOWYHBIN BEIXO[ Kak b, BCero 3 BONYHLIX EXofa U 3 ABOWUHBIX Bbixofa. Ecnu ycTpoiicteo
3aKa3blBaeTcA C ONUUEN AAaTYMKA, ABOUYHBIN BXOA/BbIXO[ 3-T0O KaHana 3amMmeHSAEeTCA Ha BXOAHbIE KNeMMbl NOCTOAHHOMO Toka. BcrpoeHHbIn
nHTepdeinc Touch View nossonseT ocylwecTsnAaTL py4HOE M aBTOMaTH3MPOBaHHOE ynpasneHue ycrponctsom 6es ncnonbsosanma MK u M0,
[na obecneyeHns Gonbluero aBTOMaTU3MPOBAHHOTO YNpasneHns U ucnbitanus |EC 61850 cTaHgapTHasA KOMMEKTaLWA YCTPOUCTBa UMeeT
Tpu nopta Ethernet, gea nopta USB tuna B, oguH nopt USB Tuna A u 6ecnpoeogHoi untepdeiic Bluetooth.

Onuuu

Bribop nposopa nutaHmaA - Nokynatenu MoryT BLIGpaTk, € KakiM TUMOM NPoBoda MUTaHusA 6yAeT NoCTaBNATbLCA YCTPOMCTBO.

*  Onuwua A - NEMA 5-15 gna pazbvemos I[EC60320 C13, ogobpero UL n CSA gna ctpaH ¢ posetkamm NEMA.

+  Onuwual-Tlposoga ¢ M30NMPYIOLLEH ONNETKON C MEKAYHAPOAHOW LIBETOBOW KOQUPOBKOMW (CBETNO-CMHUE, KOPWUHHEBbIE U 3€NEHLIE C
KENTOW NOMOCoK), NOAroTOBNEHHbIE ANA WTekepHoro paskema IEC 60320 C13, ¢ mapkmposkon CE.

*  Onuwma E - llltekep CEE 7/7 "Schuko™ nna passema IEC 60320 C13, ¢ mapkuposkoia CE.

*  Onuua U - lNMpoeon nutaHua ana BenukobpuTtanum ¢ pazbemom IEC 60320 C13 u npegoxpadutenem Ha 13 A. Mapkupoeka BS 1363 / CE.

Onuua IEC 61850: FREJA 546 e couetaHum ¢ Megger GOOSE Configurator (MGC) & 10 FREJA Local wnu paciwumperHom Remote moxet
MCMONL30BaTLCA ANA UCMBITAHWA UNKM BBOAA B IKCNNYyaTaLUMI0 YCTPOUCTE, COOTBETCTBYIOWMX cTaHaapTy [EC 61850. Ytobel akTuBMpoBaTh BO3-
MOKHOCTL noanucki ana FREJA 549, a Takie yTobel nybnukosate coobwenva GOOSE, Heobxogumo srntoumTs dyrkumio [EC 61850. Beegure
Homep 1, 4To6bl ycTponcTeo noctasnanock ¢ onuven IEC 61850. [Ina yctpoictea bes onunn IEC 61850 ssepute 0.

Onuun annapartHoro o6ecneuenuns: S = CrangapTHoe ycTpoiicteo. T= C BKMOYeHHON PYHKLNER McNbITaHna ¢ gaTdmkami. Ecnm yerpoit-
CTBO OCHaLLEeHO GYHKLUEl UCMBITaHUA C JaT4MKamu, obliee KONMYECTBO ABOWYHBIX BXOOB U BbIXONOB YMeHbIIAeTcs Ha 1.

Onuusa U3MepUTeNnbHBIX NpoBoAoB: Beegute HoMep 1, uTo6bl YCTPONCTBO NOCTABAANOCH C U3MEPUTENbHBIMI NPpoBoAami. Ytobbl ycTpoii-
CTBO MOCTABNANOCH 63 U3MEPUTENLHBIX NPOBOAOCE, BEeguMTe 0.

B Tabnuue Huxe npeacTaeneHbl HeKOTopble NonynapHble koHdurypauun FREJA 546 c onuven mexayHapofHoro nposofa nutaHua. [ina
NoMy4eHUA YCTPOWUCTBa C APYTMM NPOBOAOM MUTaHUA 3ameHuTe bykey | Ha apyryio cooTBeTcTRylOWyIO 6yKBY (A, E vnn U).
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Meggerﬂ FREJA 546

Cucrema ucnbitaHuns P3A

Homep mopenn OnucaHne

F546-30P2C111T1 FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexayHapoaHbli NpoBof NUTaHWA,
BO3MOKHOCTb UcnbiTaHuii IEC 61850, dyHKUMA MCNBITAaHUA C AAaTYNKAMU U U3MepUTENbHbIE
npoeopa.

F546-30P2C11151 FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexayHapoaHbld NpoBof NUTaHWA,

C BO3MOXHOCTbIO ncnbiTaHuit [EC 61850, uameputenbHble npoeoga. B KomMnnekT He BxoguT:
OTtcyTcTByeT yHKLMUA UCTIbITAHWA C laTUMKamMu

F546-30P2C110T1 FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexayHapoaHbiv WHYP NUTaHWA,
YHKUMA UCTIBITAHUA [aTUMKOE U U3MEpUTENbHbIE MPOBOAa. B KOMNNEKT He BXOAWT: OTCYTCTBRY-
eT BO3MOXKHOCTb McnbitaHui IEC 61850

F546-30P2C110S1 FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexayHapoaHbli NpoBof NUTaHWA 1
U3MepUTenbHble NPOBOAa. B KOMNNEKT He BXOAUT: OTCYTCTRBYET BO3MOMHOCTb UCTIbITaHuid [EC
61850, oTcyTCTBYET GYHKLMA UCMbITaHWA C AaTYMKaMK

F546-30P2C110TO FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexxayHapoaHbli NpoBof NUTaHWA U
YHKUMA UCNIBITAHUA C AaTYMKaMM. B KOMNNEKT He BXOMT: OTCYTCTBYET BOZMOKHOCTb UCTIbITa-
Hun [EC 61850, 6e3 MamepuTenbHbIX NPOBOAOE

F546-30P2C11150 FREJA 546, aeToHOMHas cuctema: KomnnekTt noctaBku: MexayHapoaHblid NpoBOA NUTaHWUA, C
BO3MOXKHOCTbI0 ucnbitanuin IEC 61850. B komnnekT He exoaut: OTCyTCTBYET GYHKUMA UCMbITa-
HWA C JaT4YMKamK, OTCYTCTBYIOT M3MepUTeNbHble NpoBoAa

F546-30P2C110S0 FREJA 546, aeToHoMHas cuctema: Komnnekt noctaeku: MexxayHapogHblii npoeof nuTaHuA. B
KOMIMMEKT HE BXOAWT: OTCYTCTBYET BO3MOXHOCTb ncnbiraduia IEC 61850, otcytctayeT dyHKumMA
MCNbITaHWA C AaT4YMKaMM, OTCYTCTBYIOT MU3MepUTeNbHbIe NPoBoAa

OnucaHne NnporpamMMHbIX ONuui Homep no katanory

MporpammHoe o6ecneveHne, BXoAsllee B KOMMNEKT NOCTAaBKN —
Kampoe yctpoiicteo noctaenaerca ¢ sepcven M0 FREJA Local ana MK
nopa HazeaHuem FREJA Remote.

HOI'IOHHIJ‘ITEHI:HDE nporpammMmHoe obecneueHne

FREJA Win 84673
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Megger-.

CTaHﬂapTHble NpUHAONEHHOCT B KOMNNEKTE NOCTaBKN

OnucaHne

FREJA 546

Cucrema ucnbitaHuns P3A

Homep no katanory

I'Ipoaon nuTaHwuA - B 3aBMcMmocTyt ot HOMepa MOﬂeﬂH,yCTpOﬁCTBO NOCTaBnAeTCA C OOHNM W3 Cneyolnx Nposoaos

Mpoeoa nutanma, NEMA ... ...

90015-267

MpoBog nuTaHwsa, AnA KoHTUHeHTanbHow Eeponsl co wrekepom CEE 7/7 Schuko.........

268

|_|pClB0J:|I NMUTaHWA, MeXdYyHapoHan LBeToBaA KOOQUPOBKaA......

90015-269

MNpoeop nutaHua, ana Benvkobputanum ............

90015-270

Kabenb Ethernet nna nogkniouenna k MK, anuna 210 em (7 dytos) (kon-go 1wt ...veenee..

90003-684

PykoeopcTeO (UMdpoBan konua)..........

90015-

84624

T HBIX T ocTei

¥ L

Onuma
w3Mepu-
TENbHBIX

npoBoAcE

DononHuTenbHbli GyTnAp ANa nepeHocku: McnonbsyeTca Ana nepeHockm
nposofAa nuTatmna, kabena Ethernet, nononHUTENBHBIX M3MEPUTENBHBIX
npoeogos W npoeogoe STVIL

Kon-go 1wt
Homep no
Karanory
2003-725

Mapa n3smepuTenbHbLIX NPOBOROB C ONNETKOMW:
M3mepuTensHele NPoBoAa C OMIETKOM, OOWH KPacHbIi, OOUH YePHLIX, INUHA
200 cm (78,7 oroiama), 600 B, 32 A CATII

Kon-eo 7
nap
Homep no
Karanory
2008-539

Apantep aona Kabena/BMNoYHOro HakoHeuYHWKa (Maneiit): Hebonbwas
NpoyLwnHa NOAXoAMT AnA BONbIWHCTEa HeBoNbIIMX KNEMMHbIX 610KOB Ha
HOBBIX pene.

Bunounsiit anantep, KpacHeiii, 4,1 MM, HomuHan no 1000 B/ 20 A CAT I

Kon-eo
15wr.
Homep no
Karanory
684004

BunouHein agantep, uepHebiii, 4,1 MM, HomuHan go 1000 B/ 20 A CAT L.

Kon-eo
15wr.
Homep no
Karanory
684005

Mpoeog-nepemeiuka: [poBog-NepeMbldKa, YEPHBIA, ANKHA 12,5 oM (5 OHAMOB),
WCMONb3YeTca ¢ BoixofaMn Hanpamenwa / Toka, 600 B, 32 A CAT I

Kon-po 4 wt.
Homep no
Karanory
2001-573

Kom6uHupoBaHHbIe NpoBoAa ANA N3MEPEHNA HaNpAXKEeHUA ¢ ONNeTKol
4x6 ¢ BbIABWKHbIMIN KoXyxamu: [o3BonaeT NpeoTBpaTTL CyThiBaHWe
N3MEpPWTENbHBIX NPOBOA0S. TpK 00WMX NpoBoa NOAKNIYATCA K
WCNBITATENBHOMY KOMMNEKTY, KOTOPBIA NOJKIOYaETCA K ofHOMY oblyemy
YepHOMY NpoBOAY AN NOCAEYIOLErc NOAKNIOYEHWA K UCTILITEIBAEMOMY pene.
TpexdazHbie M3MepUTENLHBIE NPOBO/IA C ONNETKOM, ANWHa 200 cm (78,7 molima),
600B,32 ACATIL

Kon-eo 1 wr.
Homep neo
Karanory
2008-540

AL
h

£y

Kom6uHmnpoBaHHbIe NpoBoAa ANA N3MEepeHNA HanpAXeHNA ¢ ONNeTKo
6x6 C BBIABAKHBIMN KoyXamn: [To3s0naeT NpeoTepaTUTL CNyThiBaHne
M3MEPUTENbHBIX NPOBOAOB. TpU Napbl NPOBOAOB NOAKMKYAIOTCA K

WCNbLITAaTENBEHOMY KOMMNEKTY, TPWU Napbl NOAKNOYal0TCA K UCNbITLIEGEMOMY pene.

TpexdasHblie n3MepuTENbHBIE NPOBOAA C ONNeTkoM, annHa 200 o (78,7 goima),
600B,32ACATII

Kon-go 1wt
Homep no
Karanory
2008-541
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Meggerﬂ FREJA 546

Cucrema ucnbitaHuns P3A

NsmeputenbHble npoBoa U NpMHAANEKHOCTY (C onuMen gaTumKa)
IMpw BbIGOPE ONLMKM € JATUNKOM NOCTaBKa M3MEPUTENBHBIX MPOBOAOBE W NPUHAANEKHOCTEN OCYIECTBNAETCA B KONUYECTBAX, YKa3aHHbIX
Huxe. MamepuTentHele NpoBoAa U NPUHAANEKHOCTA MOKHO 3aKa3biBaTb OTHENbHO, CM. HOMEpa Mo KaTaNory W onnucaHua Huxe.

OnucaHue AONONHNUTENbHDIX NSMEPUTENDHDIX NPOBOAOE W npmuannemuoneﬁ

Mapa nsmepuTenbHbIX NPOBOAOB € ONNETKOM: MamepuTenbHble NPoBOaa C ONNETKON,
OfVH KpacHbIW, oanH YyepHbiid, gnuda 200 cm (78,7 gronma), 600 B, 32 A CAT 11

Kon-Bo 2 napbi, Homep no katanory 2008-539

Apantep ana kabens / BUNo4YHoro HakoHe4YHNKa (Manbiiit): Hebonbluaa npoywmHa nog-
xoauT AnA bonblMHCTBa HeBOMBLIMX KNEMMHbIX O/I0KOB Ha HOBbIX pene.
BunouHbiv aganTtep, kpacHbid, 4,1 mm, HomuHan go 1000 B/ 20 A CAT I

= Kon-eo 2 wr, Homep no katanory 684004

BunouHbiv agantep, yepHbid, 4,1 mm, HomuHan go 1000 B/ 20 A CAT Il
Kon-eo 2 wr,, Homep no katanory 684005

ONONHWUTENbHbIE NPUHAANENKHOCTA (He BXOAAT B COCTAB KOMNNEKTa AONONHUTENLHBIX M3MEepUTENbHBIX NPOBOAO0E N NPUHALNEM-
HocTein FREJA cepun 500) - [lononHWTENBHBIE M3MEPWTENBHBIE NMPOBOAA M MPWHANNEKHOCTM MOMHO 3aKa3aTk oTaensHo, cMm. Onucatune

1 HOMepa no Katanory Hike. Cnegyrolme NpUHaANEXHOCTA U HOMEPA M0 KaTanory ykasasl no 1 wryke. [pu HeobxoguMoCTH 3aKaxuTe
COOTBETCTBYHLIEE KONMUYECTEQ.

Onucanne

RLC, pasbem nposoga pene: O1Tan4HO NogxoavT ANA NPOCTOro NOAKMOYeHWA TpexdasHbix
NPOEOHOE /A W3MEPEHNA HAMPAXKEHWA U TOKA K CUCTEME UCTIBITAHUS.

[lsa KomMnnekTa M3MePUTENbHLIX NPOBOAOB (OAWH ANA HANPAKEHWA, APYTON O4NA CUNbI TOKa),
C ONNETKOW, KNemmbl 4 MM (0,16 A10iMa) C BLIABMMKHBIMK 3aLLMTHBIMM KOMYXaMu, LIBeToBas
KOOWPOBKA: KPACHBIM, ARENTHIM, CUHWIA, YepHBIA, AnvHa 200 cm (78,7 gonma) 600 B/

B2 A AT et ettt ettt e e e e n e e e anan RLC

OTpenbHble (6e3 onneTkn) MsMepuUTenbHble npogoga: OTNUUHO NOAXOAAT ANA OTAENLHbIX
KNEMMHBIX
MCNBITATENBHBIX COEANMHEHNHA.

M3mepuTenbHblil NPOBOA, KPACHbIW, MCNOMNB3YeTCA C BBIXOAOM HaNpPAXKEHUA/TOKa WKW JBONYHbIM
BEOAOM/BLIBOLOM, ANWHa 200 cm (78,7 moima) 600 B/ 32 A CAT L. 620143
MamepuTenbHEIN NPOBO, YePHbIM, CNOMB3YETCA C BLIXOAOM HaNpPAKEHUA/TOKa UK AIBOUYHBIM

BBOAOM/BLIBOMIOM, AiNWHa 200 cm (78,7 moima) 600 B/ 32 A CAT leceeeeeeeeeee. 620144

OueHb ANVHHbIE OTAeNbHbIe (6e3 oNNeTKn) M3MepuTenbHble Nnpoeoga: OTNMYHO NoAxXxoAuT AnAa
oTfeNeHHbIX APYT OT APYra OTAENbHbIX KNEMMHBIX UCTbITATENbHBIX COEAWUHEHWA.

M3MEpMT€J’IbeIﬁ nposof, KpaCHbll}l, UCNOoNb3YyeTCA C BbIXOAOM Han pﬂ)l(eHU‘lH.l'rTOKa Wn1 ABOWUYHBIM

BEOAOM/BLIBOLOM, ANWHa 360 cm (144 moima) 600 B/ 32 A CAT e 2003-173
M3mepuTenbHelil NPoOBOJ, YePHbIA, UCNOMb3YETCA C BLIXOAOM HaNPsKeHUs/ ToKa WK ABOUYHBIM
seogom/BeiBogom, amnHa 360 om (144 mroima) 600 B/ 32 A CAT e 2003-174

Mpoeopg-nepemsiuka: Micnonb3yeTca Ans BHelWHEro COBMECTHOMO BO3Bpata obiux Nposofos Npu
napannensHoM NOAKMIOYEHNH KaHanos Toka (He TpebyeTca NpW NCNoNb30BaHWM COYETAHNA TOKO-
BbIX NPOBOAOE ¢ onnetkon 2001-396).

[poBog-nepembiuka, YepHbIW, AnvHa 12,5 cm (5 AOMMOB), MCNONb3yeTCa C BLIXCAAMM
HanpsameHua / Toka, 600 B,
32ACATI 2001-573

Imb6kmih aganTep NsMmepuTenbHbIX NPoBoAO0E: MicnonbsyeTcs ¢ KNeMMamn Ha peikax unu C coegu-
HEHMAMM € BUHTOBBIMM 3a/KMMaMMK, KOTZ1a HEMNBb3A UCMONb30B8aTh BUMIOYHBIE 3a/KMMbl U 3aMMbI TUNA
"Kpokogun'”.

TWbKMi aganTep N3MepUTENLHBLIX MPOBOMJOE, YEPHBIN, WTLIPL 1,8 MM, UCNONL3YETCA C U3MEPUTENb-
HbiMK Nposogami oo 1000 B/ 32 A CATII 90001-845
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Meggerﬂ FREJA 546

Cucrema ucnbitaHuns P3A

JononHuTenbHble NPUHAANEKHOCTU (He BXOAAT B COCTAE KOMM/EKTa AONONHUTENbHbIX U3MEPUTENIbHbIX NPOBOAOE U NPUHAANEXK-
HocTeil FREJA cepun 500) MpogonxeHne:

M6Kui1 aganTep N3MepUTeNnbHbIX NPOBOAOE € BBIABKHON 30NIMPOBaHHON ONNETKOI:
Mcnonbsyetca gna coeguHenna c Hebe3onacHbIMKU THe3JaMin CTaporo TUNa C BbIABWAHON 3alUMTHON
ONNETKOW Ha OJHOM KOHLE.

k P M3mMepWTenbHbI NPOBO[ C BHIABWKHOW ONNETKOW, KPAcHLIA, AnWHa 50 cm (20 OMMOE), WCNoNb3oBa-

HWE € M3MEPUTENBHBIMK NpoBogamn ao 600 B,

32ACATI 90024-781
M3mepWTenbHbIA NPoOBO[ C BHIABWKHOW ONNETKOW, YePHLIM, ANKHa 50 cm (20 AKAMOE), CNONbL30Ba-
HWE € M3MEPUTENBHBIMK NpoBogamn ao 600 B,

32 ACATII 90024-780

MapannenbHblit aganTep M3MepuTenbHLIX NpoBogdos: VcnonbsyeTca npun coBMecTHOM Napan-
NeNBHOM NOJKMIOUYEHUM A0 TPEX M3MEPUTENBHBIX NPOBOAOE TOKA K 061l Touke UcnbiTanma. Obbiu-
HO MCMOMNB3YETCA NPV NOAKNIYEHNN K NCNBITATENBHON NNACTUHE WK K KNEMME pene.

A

[apannensHbli aganTep U3MepPUTENbHBLIX NPOBOACE, UCMOMNB30BaHUE C U3MEPUTENBHBIMA NPOBO/a-
mu no 600B/ 32 A CATII 1002-286

Bnok GPS ¢ npuHagnexHocTammn

Bnok GPS ¢ BcenoroaHo aHTEHHOM, MCTOMHWK MUTaHMWA
W Kabenk 4nuHOKM 15 MeTpoB MGTR-II-50

Bnok GPS c BcenorogHoM aHTEHHOM, MCTOYHWK NMTaHWA
1 kabenb gnuron 30 metposMGTR-1I-100

@yTnap ANA NepeHoCcKN ¢ MATKMMI cTeHKamn: QyTnap Ang nepeHocky C MATKUMU CTEHKaMM
3alMLLAET YCTPONCTBO OT NETKOro Ao AA U nNbink. CreHkn ¢ obreKon obecneunsatoT yMepeHHyo
33LYWTY BO BPEMA TPAHCMOPTUPOBKMU.

OyTnAap anA NepeHoCkK ¢ MATKMMK cTeHKamu (1 wT.) 2006-066

TpaHcnopTpoBoUYHBIA GyTNAP ¢ HecTKUMN cTeHKamn: Co CneymnanbHo Co3HaHHbIM NTOKEMEHTOM
ana ycrpouctsa FREJA 546 v npuHagnexHocTelt. [paHCnopTUpOBOYHbIN GYTAAP OCHALLEH BbIIBUA-
HOW PYYKOIA, BCTDOEHHBIMI KONECaMU, MOBOPOTHLIMW M CTOMOPHBIMM 3aLleNIKamMu, MOANpPYKUHEHHbI-
MW CKNAHbIMK PY4KaMK C YINOTHUTENbHBIM KOMbLOM.

.1007-364

IMpOYHbINA TPAHCNOPTUPOBOYHBIA GYTAAP CKECTKUMM CTEHKaMK (1 wT.)
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