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1 BBEREHUE U PEKOMEHAALLAU MO BE3ONACHOCTHU

LIFASA Bnaropgaput Bac 3a nposaBneHHoe goBepue, BbibpaB ofauH M3 Hawwux perynatopoB cepuuv MCE. 3t yctponicTsa
MOCTPOEHbl C WMCMOMb30BaHWEM COBPEMEHHbIX TEXHOMOMMIA, B TOM YWUCAe MOLLHbIV MpOoLEeccop Ans pacyeTa ONTUMasbHbIX
anropuTMOB AN AOCTUXKEHUS Ny4dlleit KOMNeHcaLUmm cosy.

YcTpoycTBa COOTBETCTBYIOT CTaHAapTy 3JnekTpobesonacHoct EN 61010, B cootBeTcTBMM c TpeboBaHMsaMuM [upekTve no
HU3KoMy HanpsixeHuio (LVD) 73/23/EC v pupextus EMC (2004/108/EC) v, crepoBaTesibHO, OHU CEpTUPULIMPOBAHbBI COOTBETCTBYIOT

3Haky CE. c €

I,D‘&]HHOG PyKOBOLCTBO MoOJib30BaTe/id OnncCbiBaeT pa60Ty perynatopoB cepuu MCE 1 nokasbiBaeT noab30BaTesito, LwWaru,
HeO6XO,£I,I/IMbIe L1 yCTaHOBKUW, MPOBEPKN U pa6OTbI yCTpOIZCTBa.

BE30MACHOCTb

BHUMAHMUE! YctaHoBka U TexHu4yeckoe obcayxuBaHue 060py[oBaHUS [OKHbLI  BbIMOJHSATLCS  0byYeHHbIM
n KBaINPUUMPOBAHHLIM [MePCOHAOM W B COOTBETCTBUU C HALMOHAILHLIMU 1 MeXAYHapOaHbIMU
craHpapTamu. Jliobbie HecooTBEeTCTBYLMe MaHUMyAaUM Wi HeyMecTHoe WCroAb30BaH1e 3TOro
0bopynoBaHus, COrIacHO yCI0BUN yKa3aHHbIX M3roTOBUTENIEeM, MOXET MpuBJieYb Cepbe3Hy 0rnacHoCTb
AJ151 M0J1b30BaTes.

OMACHO!
[lepes BbinonHeHnem nwboro TexHudeckoro obenyxusarHus MCE v cesisaHHoro ¢ Hum obopynoBaHus

KoMreHcalmm, He 3abynbTe OTKAYUTL [1aBHbLIV BbIKAOYaTelb. [locie OTKAYEeHUs BbIKAOYATENS,
rnofoxauTe He MeHee 5 MUHYT, 4Tobbl ybeanTbCs, YTO KOHAEHCATOPbI MOJTHOCTHIO PAa3PSXKEHbI.

Bo BpemMa MoHTaxa, TexHn4eckoro obcnyxnsaHus uim BBoda B aKcnayataumo obopynosaHus ynpasnsemoro MCE, gonxHb
BbITb cobntofeHbl cnefylole Mepbl NPeaoCTOPOXKHOCTH:

| /7epe,q rnogKIto4eHnem OﬁO,Dy,ﬂOBaHMFI y6e,q1//Ter, YTO KJIeMMbl 3a3eMJ1eHVA NoAKTIOYEeHbI NpaBunyibHO. ,ﬂe¢eKTHOe
3a3zeMsieHe MoOXeT rnpnuBecTi K HenpaBMﬂbHOVvl IKCriyarauynm O50,Dy,ﬂoBaHMFI v BKJIloYaeT B cebss onacHoCTb rnopa>keHud
SJIeKTPNHEeCKUM TOKOM.

| O6Cﬂy)KME}'aHI/IE‘ AOJIKHO TMPOBOAUTBECH C CO6J7:‘O,£{€HI/IGM HeO5XO,qMMb/X Mep EE‘BOHBCHOCTM, yTobbl M3bexatb
rnopa>keHud 3J71IeKTpUHeCckrM TOKOM. Hepeg O6C/'Iy)KMBaHMEM y6e,qMTer, 41O yCTpDIZCTBO OTKJILHYeHO W rnogoxxagunrte
HeO6XO,ﬂI/IMOE’ BpemMsd [Jid TOro, 4yT0bbI KOHAeHcaropbl MoJIHOCTbO pPa3psannsinch.. Mbi pekomMeHagyemM KCrojib30Barthb
3alnTHbIe OYKW W rep4yaTtku, Korga gsepLbl LUK8¢8 OTKPbITb! 1 3aLLNTHbIEe KPbILLIKN.

M Ecan peryyjidrop rnogkjiodeH K ceTh 1 KOHAeHCaTophbl NMoAgK/TI0HYeHb! bes Harpysku, Moxxert HPOI/IBOMVTM pe30HaHcC.
B takux YyCJioBUAX rapMOHUVKW Haripsa>xeHnus Moryt bbITb YCWiieHsbl, o rnpundriHe repeHaripa>xeHud u rnpnBectm K
rnospexxgeHuwo yCTpOMUCTBa KoMmrieHcauyunmn v apyroro 060,0)/;(058/-/1/19, MoAKJIKYeHHOro K cetu.

| CO6ﬂf0ﬂal;lTe rnpouenypbl 3ariycka n 0CTaHOBKY, 0b03Ha4YeHHbIe B pyKoBo/CTBe, yTobbl M3bexatb rnospexxgeHuns
O6DpyﬂOBaHMFI, BKJIYEHHOIO B CE€Thb

v ycTaHoBka, 3aMeHa KOMIOHeHTOB [OJI>KHbI bbITb 13 OPUTNHaJIbHbIX 3aracHblX yactew u B COOTBETCTBUU C
ripouenypamu, orincaHHbIMN B COOTBETCTB)/.‘OLL[EI/IV MHCTPYKUWW 110 IKCriJlyaraymnu.

1.1 BbibopoyHas npoBepKa NOCTaBKK

Mocne pacnakoBku 0bopyaoBaHVa NPoBEpLTE Clefyiolme NyHKTbI:

e YbeauTecs, 4to 0bopynoBaHve He MOCTPaAano oT Ntobbix MOBPEXAEHWA BO BpEMSA TPAHCMOPTUPOBKU..

e ObopynosaHue cooTBeTcTBYeT BaweMy 3akasy (CMm. aTukeTky Ha 3aHeri naHeau, puc. 1,1)

e YbemTech, 4TO XapakTepuCTUKK Ha 3TUKETKE NMOAXOAAT A1F MecTa, re perynaTtop AoMmkeH bbiTh ycTaHoBeH. [HanpsaxeHue
MUTaHWS U YacToTy, AMANa3oH M3MepeHus 1 T.4.)

e CnefyviTe MHCTPYKUMAM B pa3gene 3 A5 YCTAHOBKM M HACTPOMKK..

e Ecnu Bbl BUANTE Ntobble aHoManuu B NpoLecce yCTaHOBKM MW HACTPOMKK, CBAXUTECH C Texnoanaepxkon LIFASA.
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Model : MCE12ADV / Hanpsxenusa: unu 50 unu 60

Power Supply : 400Vac, 50/60Hz 9.5VA.

Measure : L1: 5A~, L2/L3 : 400Vac.

Relay Out : 250 Vac, 10A. T

XapakTepuUCTUKn peneiHblX BbIXO40B
Serial no. : /

Puc. 1.1.- aTukeTka 3aaHes naHenm

1.2 CrapToBbIX 3KpaHa

Korpa MCE sanyweH (cpasy nocne nogaqu nutaHus) Ha akpaHe otobpaxaeTcs Kof, yKasblBaloLMil BEPCUIO YCTPOICTBA.
BaxHo, yka3aTb 3TOT KOf, B OTYETHOCTM B Cly4ae HEUCMPaBHOCTM UM OLIMDOKM yCTPOMCTBA.

1.3 OnpepeneHus

B 3ToM pasgene Mbl AafiM HECKOJbKO ONpefeneHiit, Kotopble DyayT nofesHbl Ad NOHMMaHKsA HeKOTOPbIX pa3aesioB 3Toro
pYKOBOACTBA

1.3.1 YeTbipex KBagpaHTHbI perynatop

3701 TEPMUH NCMNONB3YyeTCA O/1A ONMNCaHNA PEeryidTopoB, KOTOPble MOTYT BbIMOJIHATb M3MepeHe 1 KOHTPOJIb, eCJin aKTUBHadA
MOLWHOCTb Te4yeT 0T MCTOYHMKa OO0 I'IOTpe6l/ITEJ'I9| [OﬁLL{I/Iﬁ Cﬂyqal/lv ﬂOTpeﬁﬂeHMﬂ O6'beKTa} nnn ecin OHa TeYeT B O6paTHOM
HamnpaBaeHnn. B HoBbIX Bepcunax yCTpOVICTB B Ciydae O6'beKTOB, cojepXalnmx reHepatop MOWHOCTW NMpedycMoTpeHa oThada
HEKOTOPOro Kosim4yecTBa nofe3Howm MOLIHOCTN B CeThb.

1.3.2 FCP nporpaMmMma (FAST Computerized Program).

YctporicTtea ¢ FCP nporpammoit, ynpasnsiolme nepekioyeHneM KOHLEHCATOPHbIX CTyNeHel, N03BONAIOT CBECTU K MUHUMYMY
YMCIIO NepeklYeHnii ana foCTUxXeHus TpebyeMoii komnercaumm PM. Kpome Toro, nporpamMa onpegenser NoaKIOYUTb UK
OTKJIIOYUTb KOHAEHCATOPHYI CTyneHb ¢ ucnonb3osaHuem FIFO kputepus (FIFO = First In, First Out], Takum obpaszom BpeMs
MCNOMb30BaHWA Ha BCeX 3Tanax ypaBHMBaeTCs.

1.3.3 CTyneHu v warum

HeobxoanMo pa3nuyaTh 3T1 ABa TeEpMMHA. B HacTosLLIEM PYKOBOACTBE Mbl Ha3blBAEM CTYMEHbIO KaX Ay 13 KOHAEHCATOPHbIX
rpynn, koTopble cocTaBasaioT bnok koppekumn PM. KoHpoeHcaTopHble cTyneHn perynstopoB PM, MoryT BbiTb oAMHaKkoBon
MOLLHOCTM U Pa3HoM.

LA TePpMUH UncCnonbdyeTca Onda onncaHnd MUHWMaNbHOM 401n peaKTI/IBHOVI MOLHOCTH. 06blyHO 3TO MOLHOCTb
MUHMMabHOM CTyneHn.

1.3.4 lporpaMMbl OTHOLLEHUSA CTYNeHen

MoUIHOCTM nocnefoBaTeNlbHbIX KOHAEHCATOPHbLIX CTyneHel B 0bopynoBaHun koppekumnn PM kak npaBuio, COOTBETCTBYIOT
onpefesnerHble WabnoHbl, Ha3biBaeMble anropuTMaMu nporpaMM OTHOWEHWS WAM npocTo Tlporpammsl”. ANroputMbl
NporpamMMbl, yKasblBaloT 3aBUCKMMOCTb MeXAy PasIMyHbIMU  MOLHOCTAMW  KOHLEHCATOPHbIX CTyneHei. Hawubonee
pacnpocTpaHeHHble MPorpamMMbl OTHOLWEHMS CTYNeHel ABAFOTCA ChefytoLme:
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Mporpammal:1:1.

Y BCex KOHAEHCATOPHbBIX CTyMeHeln oMHaKoBas HoMMUHaNbHas MolHoCTb (kvar). Hanpumep, 5-ctynenuaTas yctanoska 100
kvar 6bina bbl chopMuposaHa 5-to baHkamm no 20 kvar v byaeT onucaHa kak yctaHoska (5 x 20) kvar.

MporpamMma 1:2:2.
Bce KOHAEeHCaTopHble CTyneHn, HadnHaa co BTOpOI;I " Bblle, NMerT MOLWHOCTb B 2 pasa bosnblue yem MOLWHOCTb I'IepBOI;I

cTynenu. ns npumepa 5-u ctynenyaTas yctaHoska 180 kvar MoxeT BbiTb chopMmmpoBaHa Tak nepeas ctynerb 20 kBap u
yeTblpe cTynenu no 40 kBap v MoxeT BbITh onvcaHa Kak yctaHoska (20+4x40) kBap

MporpamMma 1:2:4.

HoMuHanbHaa Mol HOCTL BTOPOW CTyneHn B 2 pa3a bosblle MOLHOCTU NepBON CTYNEHU U MOLWLHOCTb TPeTbel CTyneHn B 4
pa3a bosiblle MOLWHOCTK NepBoit cTyneHw. Ina npumMepa 5-Tu cTyneHyvaTas yctaHoska 300kBap gonxHa 6biTb chopMmpoBaHa
Tak: nepsas ctyneHb 20 kBap, BTopas ctynenb 40kBap n 3 ctynenun no 80 kBap. Onucanune yctanosku bypeT cnepyolee
(20+40+3x80) kBap.

Lpyrue nepeksnioyeHus Nporpamm.

Lpyrne nepeknoyeHnsa nporpamm, Takxe LOCTynHbI, Kak 1:2:2:4vnn 1:1:2:2n 1.4. CokpalyeHHasa dopmMa 0b03HauyeH s, kak Bbl
3aMeTUNN U3 NpefblayLwux NPUMepoB, COCTOUT U3 NOCNeA0BaTENbHOCTM YUCEN 1 NOKa3biBAET OTHOLLEHWE CTYyNeHen yCTaHOBKM
(kBap), kK NepBoOM CTyneHu, 3Ha4eHe KOTOPO NMPUHUMAIOT PaBHbIM efuHMLE.[1ocNea0BaTeNbHbIE CTYNeHU BbIBUPAIOT KPATHbIMY
1,2 vnn 4, v 7.0. 3TO 03HAYaET, YTO MOLLIHOCTb BbIDpaHHOWM CTyneHW kpaTHa NepBOM CTyneHw, B ABa, YeTbipe pa3a, U T.4.

2  OBLUMUE XAPAKTEPUCTUKH

Perynatopbl kospduumnenTa mMouHoctn, cepun MCE namepsioT coso, (Kospduument
peakTusHoi MouwHocT, KPM] B cetw nutaHWs w ynpaeasioT MNOAKMOYEHUEM K
OTKNlOYeHMeM KoHAeHcaTopoB Ans koppekunn KPM.

Perynatopel cepun MCE oTnnuatoTcs KONMYECTBOM BLIXOAHbLIX pesie YTo onpefenser
KOIMYeCTBO yNpaBAseMblx CTyneHe

MCEO06ADV 6 relay outputs

MCE12ADV 12 relay outputs

Cpean BaxHbIx 0cobeHHOCTeN cepum perynatopos PM, Mbl MOXeM BbIAeNWTb CefytoLme:
- Cucrema ctabununzaumm FCP, koTopas MUHUMMN3MPYET KONUYECTBO NEpPeKToYeHNN.

- Wwpokwnir Bbibop nporpamm nepekntovenns: 1:1:1, 1:2:2, 1:2:4, 1:1:2:2, v T.4. KOTOPbIA NO3BONSET Pa3fioXnTb MONHYIO
MouHocTb Ha 31 war 8 MCEOBADV v o 79 waros 8 MCE12ADV.

- YeToipexksaspaHTHoe yripasnenue [cMm. puc. 2.1), oTobpaxaeT NofkIoUYeHHble CTyMeHW W TUM akTUBHON U PeakTUBHOM
MOLLHOCTU (MHAYKTUBHbING < 1/ eMKOCTHOM ]

- XK-guncnnen c pema undpamu 1 cembio cermeHTamm cnmaonoB. 20 MKOHOK, 4ToBbl noAnMcaTh BO3MOXHbIe YyCN0BUA paboThl.

- PerynsaTop HacTpanBaeTcs C NOMOLLbI0 3-X KHOMOK 1 De3 OTK0UYeHUs YyCTPOYCTBa OT CETH.

- BoaMoxxHocTh ncnons3osarus perynatopa B cety 50 unn 60 Ty

- OCHOBHble MapaMeTpbl oTobpaatoTcs Bo Bpems paboTbl Ha Aucniee.

- Jlerkum moHTax.

- Pasmepsbl cornacHo DIN 43 700 144 x 144 mm (oTBepcTue ana nanenn 138x 138mm),

- MIaMepeHue 1 nuTaHve bepeTcsa ¢ 04HOro BXxoAa.

- YeTbipexkgsanpaHTHOE ynipaBenne (MoaxoquT A1s YCTaHOBOK MOTPEBASIOLUIMX U FeHePUPYLIMX SHepriio)

90°
NHpykTnBHas NHoykTMBHas
kBT - kBT +
KBAp + KBAp +
cos ¢ - cos ¢ +

180° Qo

EmkocTHas EmkocTHas
kBT - kBT +
KBAp - KBAp -
cos ¢ - i i cos ¢ +

-90°

FTEHEPUPYEMAA MOLLHOCTb  MOTPEBJIAEMAA MOLLIHOCTb

Puc. 2.1.- 3Haku MOLLHOCTV B YeTblpex KBaapaHtax namMepeHns
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3 MEPEAHASA NAHEJIb: 3KPAH U KJIABUATYPA

ﬂepe,ﬂ,Hﬂﬂ naHes b peryndartopa PM nokasbiBaeT cegytoume myHKTbl:

[ E 4 st
$EAC T PTmLE B e m :rrnu-
* J.u
T

HacTpanBaeMbie napaMMeTpbl

= rog

Dl ¥

i Steps

Puc. 3,1 .- [NepesHssi naHenb 1 3KkpaH

MPUMEYAHMUE: Tlpouenypa HacTpowWkuK, OMucaHWe Pasin4YHbIX
napameTpoB U pasfivuHbiX PeXUMOB ynpasieHus nogpobHo onvcaHsl B
pasgene MeHio HacTpoiiku (pasgesn 6)

3.1 kpaH

MCE perynatopbl ocHauweHbl KK aucnneem ¢ Tpemsa undpammn n ceMbto CErMeHTamMm CMMBOJIOB. JKpaH MMeeT Takke Habop
MKOHOK, KOTOpble MpefocTaBAsfioT MHPOpMaLMIO 0 cOCTOsIHUK perynaTopa. OCHOBHbIMKW MOKa3aHWSaMM ABAAIOTCA: 3HaYeHne
COS(, 3HaK PeakTUBHOM MOLLHOCTU (MHAYKTUBHAS PM 1 emkocTHaa PM], NofkioUYeHHbIX CTyNeHeln 1 n3MepeHns pasindHblx
napameTpos [cM. pazgen 3.2)

U3o06paXkeHns JKpaH U MHAMKALMSA YKa3aHus u3o6paXkeHum
A NHOMKAUWS VHIOYKTUBHOMN C7 CB CB Ci0 Cil Ciz ’ B HopmanbHbIX ycnoBuax paboThl,
MOLLHOCTM ] ST S| ceetoanon RUN  (kpacHeiri] BKJ1 u
( ' ' ' , ' kypcop P> ykasbiBaeT oTobpaxaeMsbiii
Ak VHAMKALMA EMKOCTHOM — ‘ | napamertp [cnncok cnesa)
MOLLLHOCTM — fﬁ ﬁ, [>
<i , ' { ()' > > B pexmnme HacTpoWKW, CBETOAMOL
A" § S E -4

paboyee cocTofHMe Noka3bliBaeT ' RUN  BbIkftlo4eH, MuUraeT Kypcop U

KpacHbI CBeTOAMOA, e e &5 Cs ¥ 4| ykasblBas HacTpauBaeMblii napameTp
[criucok cnpasa)

X10 Ip cBeTOoAMOn MoKa3biBaeT, R

YTO YTEHME TeKyLLEero Unu un O NHOvKaums nooknoyeHHbIX

3HayYeHne MaKCHMasbHOro cTyneHei (Tosbko B paboyem
Toka HeobXoaMMo yMHOXMUTb Ha 10 coctosHum)

o
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3.2 U3MepsieMble napaMMeTpbl

Korpa npunbop pabotaeT B HopmanbHoM pexume RUN, cnepyolive napameTpbl MoryT ObiTb oTobpaxeHbl: cos @, TOK,
KoabdUUMEHT rapMoHnyeckmnx nckaxenuit THD Toka n Hanpsxernus cetu.lpnbop MoxeT Takxke oTobpaxaTb MakCcMMasbHble
3HauyeHUsd Toka W HanpsxkeHus cetn. OTobpaxaeMblii mapameTp MOXeT bObiTb BblbpaH C MOMOLWbIO KAABWLLI HaBurauuu,
nepemMecTuB Kypcop..

3.3 Owun6KM 1 coobLieHuns 0b owmbkax

B cnyyae, ecnun perynstop obHapyxuBaeT BO3MOXHYO oWMbKy, Ha skpaHe oTobpaxaeTcs Kof ownbkn.Bo3moxHble Kofbl
owwnbok nepeyncheHbl 1 onucaHsl B Tabanue 3-1.

CoobLieHune 06 Onucanue

owubke

¢

-
o
-

Tok Harpysku Hyxe NoporoBoro Toka unn TpaHcdopmatopsl Toka (TT) He noakaOYEHbI.
Mopor coctaBnsaet 0,1 Ha BTopuyHOM obMoTke TT

b
]

i
fin

HepeKOMI'IeHCaLI,WF!. PerynﬂTop O6Hapy>KVIBaeT, YTO HEKOTOopble CTYyNeHW OOJIXKHbI BbITb OTKMOYEHbI,
HO BCe CTyMneHn y>Xe OTKJIHoYeHbl

b,

()
1 J:

e

PeI'YJ'IﬂTOp O6Hapy)Kl/IBaET, 4YTO HEeKOTOpble CTyneHn OOJIXKHbI ObIThb NoAKTOHEHBI N BCE CTYMEHU yXe
NnogKJIKYEHDbI.

o

I

o

T

[Neperpysku no ToKy./13mMepeHHbIV TOK Bbile HoMUHanbHoro + 20%.

I

MNepeHanpskeHue. VIaMepeHHoe HanpsXeHve NpeBbIlaeT HOMUHaNbHOE HanpsXeHue Ha +15%.

O

.-,.l
f

7}

1]

Table 3-1: Bo3amoxHsble ombku v cooblijeHnss oTobpaxaembie Ha IKpaHe

3.4 Pene curHanusauum

Ecnum uncno ctyneneit noakiodeHsix k perynatopy MCEOGADV / MCE12ADV, menbiue, YeM b6 unu 12 cooTBeTCTBEHHO, pene b
nnn 12 aBToMaTu4ecky KOHGUTyprpyeTCs Kak pene curHanmsaummn.Pene ocTaeTca NoAKIOYEHHbBIM B OTCYTCTBUM CUTHANM3aLmm
[nonoxutenbHas 6€30MacHOCTb) 1 OTKNIOYALRTCA B Clydae, eCNu NPon3oNaeT 0fiHa UK HECKONTBbKO OLWMBOK, MepeyncieHHbIX B
pasnene 3.2. 0bpatnte BHMMaHMe, YTO OTCYTCTBME HANPSXKEHUSA NMUTAaHUS BCceraa byaeT onpeaensTbCs Kak COCTOSAHME TPEBOTY.
ABapuiiHoe pene umeeT 3agepxky 10 cekyHa B ciydae nepekoMmneHcaumm U HefoKoMMeHcaumm, Ho onepaumsa npoucxoanT
MIHOBEHHO [3a4epxka <1c] B ciydae nepeHanpskeHnUs v neperpy3ki no Toky..

3.5 CocTosiHue perynsitopa n GyHKLUM KHOMOK

Y perynaTopoB eCTb 4Ba BO3MOXHbIX COCTOSAHMS.

HopmanbHoe nnn RUN cocToaHwme: 3To pabouee cocTosiHue perynatopa. B Takom coctosHum [pnbop namepsiet n otobpaxaet
COSQ ¥ aBTOMaTUYEeCKW peryanpyet NoAkIoYeHne U oTKloYeHre KOHLEHCATOPOB Af1d KOMMEHCalMK, COrnacHo HacTpolkaM.
PerynnpoBaHune 3aBUCUT OT HECKONIbKMX NMapaMeTpoB W HacTpanBaeTcs B Hayane.

HacTpoiika nnm KoppekTvpoBKa COCTOSHUSA: TOT pexmM No3BoNfeT KOHGUTYpUpPOoBaTb YCTPOICTBO. YAaepXKMBaiTe KHOMKY >
Tc, uToDbI BOWTH B PeXUM HACTPOWKK. 3TO 0CTAHOBUT aBTOMAaTMYeCKoe peryanposaHve PM, oTKNOUNT NOAKMOYEHHbIe CTYNeHN
1 MO3BOMUT HACTPOUTL PEryasTop

KHOMKW HaBuraynmn MMerT pa3inyHblie CI)yHKLI,I/H/I B 3@aBUCUMOCTW OT COCTOAHNA peryndaropa.
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3.5.1 OyHKLMMN KHOMOK B HOPMaJIbHOM peXXuMe.

KHonka Bxopa B pe)XXMM HaCTPOMKuM:

npu AAUTENbHOM Haxatunm (> 1s), ycTpoiicTBO BOMAET B PEXMM HACTPOKK, 1 ByAeT NpUHUMAaTb M3MeHeHMs
KOHPUrypaumn.

Pytmoe noaknwwyeHUe KOHAEHCATOPHbIX CTYHEHeﬁ:

Ecnu kHonka HaxaTa bonee 1 ¢, perynsaTop Ha4yvHaeT nocnefoBaTeNbHOe NOAKIOYEHME HOBbIX CTyNeHel
COr1acHo BpeMeHu noakyeHna t_

quHoe OTKJIlOYEeHUE KOHAEHCATOPHbIX CTyﬂEHeﬁ:

Ecnn aTa kHomnka HaxkaTa bosnee 1 C, peryndTtop Ha4nmHaeT OTKIto4YeHne CTyHEHePI B nocJsjiegoBatesibHOM
pexunme, y4nTbiBad BpeMa OTKIIH0YEeHNA CTyMNneHn toff

3.5.2 OyHKLMM KHOMOK B peXXMMe HaCTPOMKM.

OnutenbHoe Ha)kaTue (>1s):

Bhixog 13 pexumMa HacTpoiku. Beixof ¢ aiutenbHbIM HaxaTuem (> 1s) agToMatnyecku coxpaHmT
N3MeHeHHbIe NMapaMeTpbl. BbIXO,EI, KOPOTKMM Ha>XaTnemM He MPpUMEeHNT M3MEHEHWNA.

OnutenbHoe Ha)kaTue (<1s):

NCMOJIb3yeTCH, 4TOObI BOMTU MW BLIATU U3 PasnMYHbIX PEXMMOB MEHIO HaCTpOI7IKI/I He COXpaHAA NSMEHEHNA.

NMPEAYNPEXXAEHUE! HoBble 3HaYeHMsa NapaMeTpoB COXPaHSAIOTCA TONbKO MpW AAUTEbHOM HaxaTuu (>1s).

KHonka BBepx B MeHlOHaBUraumu, v yBeaMYeHrEe YNCNOBOMO 3HAYEHNS B PEXMME HACTPONKM.

HpOprTKa BHN3 B HaCTpOlZKe NnapaMeTpoB. YMeHblleHne LLIAq)pr, KOorda pefakTunpyeTe napamMeTp.

4 YCTAHOBKA U BBOJ B 3KCMJYATALIUIO

3707 pasgen conepxuTt VIH(:DOpMaLI,I/HO, NHCTPYKLUMW U nipedynpexXneHnd, KoOTopble nMojib30BaTe/lb OOJIKEH BbIMOMHUTL O
cobcTBeHHOW BesonacHoCTU U ana obecneyeHnsd besonacHom aKCnayatTaunm )/CTpOI7ICTBa.

BHUMAHME! Perynatopebi, kKak rpaBuio, rnofka4eHsl K 0bopyaoBaHuio, coepXalleMy KOHAeHCaTopbl, KOTopbie
M0-MpexHeMy 3apsKeHbl [0Cae OTKIYEHUS HanpskeHus nutaHus. Bo usbexaHue ropaxeHus
3/1eKTPUYECKMM TOKOM, Bbl JOJKHbI MOAOXAATL M0 KpariHes mepe 5 MUHYT rocsie OTKAOHYEHWs rnepes
Hanazkov obopynoBaHus.

Jlioboe BMeLaTenbcTBO WM MCob30BaH1e o6opy,qo.5'aHM;7 He o Ha3HadyeHuw njin He CO6J7.‘O,Q€HM€

yCﬂOBVIl/IV, rnpeagrimcaHHblx 3aBOL4OM-U3rOTOBUTEJIEM, MOXXEeT [0CTaBUTb 104 Yrposy be3ornacHoCTh
r1oJib3o0Baresis.

Mpy MoOJO3peHUN Ha MoBpexAeHne 3awmTel npubopa (MMeTCH BUAVMbIE MOBPEXAEHUA] ero HeobXOAMMO OTKMOYMTS
0T AOMONHWUTENIBHOrO WCTOYHMKA NuTaHus. B 3ToM criyyae cBAXuUTECh C CepPTUGUUMPOBAHHBIM LEHTPOM TEXHUYECKOro
obcnyxnBaHuns.

B uenqax obecneyeHuns besonacHon paboTbl 0bcnyxmnBakoLWMin NnepcoHan Npu ycTaHoBKe 1 3KCAyaTaumm fofxeH cobniofats
CTaHOapTHble Mepbl be30nacHoOCTH, a Takke YUnThIBaTh cnelnduyeckre npefynpexieHus, ykazaHHble B JaHHOM pyKoBOACTBE.
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4.1 TexHnyeckue XapaKkTepucTukm

OCHOBHble TeXHMYeCKUe XapakTepucTUKM KaX[oro perynatopa rneyaraloTcs c3aau Ha atuketke [cum. puc. 1,2) n kpaTko
npefcTaB/eHsbl B cefytollein Tabnuue.

HanpsxeHue nutaHus
(knemmer C-D)

Kabenw nutaHns
3alluTa Lenu nutaHuns
Tok n3mepsiemon cetu.

[knemmebr A-B)

Kabenw ona namepeHuns toka
uenw (BTopryHas ctopoHa TT)
OrpaHn4eHus no Toky
NOrpeLIHOCTb M3MEepPEHUI
yCTaHOBKa Npefenos cose
MNoTpebneHve aHeprum

SKkpaH

BbixonHble pene

Kabenu v 3awmTa BbIXOAHbBIX

perne.

CurHanmsaunoHHoe pene

CraHpapTbl
BesonacHocTb 1 knacc
Vzonauun

CTeneHb 3aluUThI

[onycTtuMble ycnosus
oKpy>katoLlen cpeapbl

CucreMma ynpasneHus

110 VAC nnun 230 VAC maun 400 VAC maun 480 VAC * +15% -10% ; 45-65 Hz
[pefnoyTUTENLHO NOAKNYEHME K da3am L2-L3.

ceyerne 1,5mm?
MocpencteomM npepoxpanuteneit 0,5 - 2A (gl Tuna)

TpaHcpopmatop Toka (TT), 1 /5
Mopkntoyenuve TT k ¢a3ze L1.

MuHuMansHoe cederue : 2,5mm? anvHa kabena mexay perynatopoM n TT He fofikHa
npeBbIWaTh 25 M., UK yBeNMUYNUTL cedeHne Kabena Ha Tmm? Ha kaxable 10M
nu ncnonb3osats TT ¢ bonee BbICOKMM TOKOM NMEPBMYHON 0OMOTKM.

0.1 - 5A [makcumaneHas neperpyska+20%)

HanpsixeHune v Tok: 1%; cos@ : 2% 1 undpa

0,85 ind. A 0,85 cap. 3HaueHue no ymonyaxuio: 1

6 VA [(Bce peneOFF] ; 9,5VA (12 pene ON]

1 pag, 3 3HayeHus, 7 cermeHToB+ 20 MKOHOK

Pabouee HanpsxeHune: 250 V AC, Jonyctumbii Tok: 10 A, ACT.

MvHMManbHoe nonepeyHoe cevyerune kabend: 1,5 MM?, 3alL1Ta C NOMOLLbIO BEIKIOYATENS
6A, kpuasa C vnn npepoxpanuTens 6A, Tun GL

B Cjlydae, eCin He BCe peﬂethble BbIXObl NCMOJIb3YHOTCA A1A YNpaBJIeHNA
KOHAEeHCaTopaMu, I'IOCJ'IQ,D,HI/IIZ BbIX0 MO YMOJIHaHMIO HACTPOeH KakK pejie CUrHaan3aunm

EN 61010, EN 61000-3-2, EN 61000-3-3, EN 50081-2, EN 50082-1, EN 50082-2,
EN 61000-4-2, EN 61000-4-4, EN 61000-4-8, EN 61000-4-5, EN 61000-4-11, UL 94

KaTeropusa yctaHoBku Ill. 3alimTta oT nopaxeHns snekTpuyYeckM TOKOM NpU ABONHOM
nsonaumw (knacc 1), 8B cootsetctamm ¢ EN 61010-1

IP51 [ycTporicTBo MOHTUPYETCS B nepeaHeri naHenm)
IP30 (kopriyca yctposictsal 8 cootBetcTBumM ¢ EN-60529

Temnepatypa:-20°C +60°C; OtHocuTenbHas BAaxXHOCTb: Make 95 % [6e3 koHgeHcaLmm).
MakcumanbHas Bbicota: 2000 M.

FCP (lporpamma, koTopasi MUHUMUIUPYET KOTIMYECTBO MepeKIoYeH i)

4.2 YCTAHOBKA YCTPOWCTBA

4.2.1 MOHTaX

YcTpolicTBO NpefiHa3HavyeHo ANna MoTaxa Ha ABepb Wkada. KpenexHoe okHo fomkHo bbiTe B cootBeTcTBum ¢ DIN 43 700,

[pasmepoun 138 x138 mm).

4.2.2 nogKnioyeHue

I_Iepeﬂ NOAKOYEeHVEM MUTaHUA NpoBepbTe CledytoL e MyHKTbI:

MoHTax n obcyxuBaHue yCTporicTBa AOJXKHbI OCYLLECTBASATLCS CeLmMann3npoBaHHbIM 1 0byYeHHbIM
repcoHaaoM, coriacHo HavlmoHanbHbiM 31eKTpuyeckum HopMam 1 MexayHapoaHbiM CTaHAapTaM.
4 Bce coefunHeHns AO/IKHbI ObITb BbIMOAHEHbLI BHYTPY KOPyCca wKaga.

ObpaTtute BHMUMaHue, 4YTO, Korga YCTPOKCTBO MOAKIYEHO K CETH, HarpskeHue Ha ornpeneneHHbIX

K/IeMMax MOXeT ObiTb 0M1aCHO U BbI3BaTb 10PaXKeHUe 371eKTpuYeckum TokoM. OTKpbITUE 3/1eKTPUYecKoro

wKapa wnn ynaneHue orpeseseHHbIX KOMMIOHEHTOB MOXEeT [ocTaBuTb o4 yrpo3y be3onacHocTb

rMnosib30Batesisi W [OKHO [POBOAUTLCS  TOJIbKO — KBAIUPULUMPOBAHHLIMKA 1 YrOJHOMOYEHHbIMMN

crneymnanmcramu.

ycTpovictea MCEO6ADV / MCE12ADV 1icriosib3yloTCS COBMECTHO C KOHAEHCATOPHbIMY baHKamu, KOTopble MOryT

0CTaBaTLCs 3aPsIKEHHbIMY MOC/e OTKIOHYEHNS MUTaHusl. Bo nsbexaHue nopaxeHus 31eKTpUYeCKUM TOKOM, MOA40XKANTE O
MUHYT r10C/1e OTKIOYEHUS MUTaHUS, Npexzie Yem BblnoaHSATs 00CIyKBaHMe.
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MCEOQ6ADV / MCE12ADV

MCE ycTpoiictea TpebytoT onpefeneHns Toka ycTaHoBkKW. TpaHcopmMaTop Toka Ao/KeH BbITh ycTaHoBMeH oTAeabHO. ObblYHO
cooTHoweHve TTIn/5 A, roe In nomxeH bbb kKak MuHUMYM B 1,5 pasa Gonblie 0XMAaeMoro Toka HarpysKu.

TT nonxeH BbITh YCTAHOBMEH Ha BXOAALLEN NUHUM NUTAHWG (ToYyka mogkmoyeHns), Tak 4Tobbl OH MO M3MepaTb 0BLLMIA TOK
BCcex noTpebuTenen, B TOM YMcie U KOHIeHCaTOPHbIX baHok (cM. puc. 4,1).

TT ponxeH bbiTe ycTaHoBneH B dase L1, B To BpeMa kneMMbl naMepeHus HanpsxeHns MCE gonxHbl ObiTe noakmtoueHsl K
daszam L2 n L3 [em. cxembl Ha puc. 4.2 n 4.3). BaxHo cobmopath coefuHeHne Bbiofos P1-P2 u S1-S2, kak nokasaHo Ha puc.
4., B NPOTMBHOM C/ly4ae pasHocTb $pa3 foskHa ObiTb UCMpaBieHa C MOMOLLbIO KOPPEKTUPYIOLLMX YCTPONCTB B COOTBETCTBUN C
npouenyporn HaCTPOWMKK, ykasaHHo B pasgene 5.17.

NMPABWUJIBHO HEMPABWJIbBHO
P1 S
TC
S2
P2
P1 a Sl
S1
S2
P S2 P2
T e T
LOAD CAPACITORS LOAD CAPACITORS LOAD CAPACITORS
TT namepsiet obLymii Ecnun TT yctaHoBieH Kak moka3aHo rpy TaKoM MOAKOYEHMN MOAKTIOYEHb]
TOK Harpy3ku + batapes BbilLIE, HW Of1Ha U3 CTyreHew He byneT BCE KOHEHCaTOPHbIE CTYNeHM.
KOHAeHcaTopos. B ciyyae perympoBaTbCs AOAXKHbIM 06pa3om.
HEeUCnpaBHoOCTH, yBeauTeCh 4TO BHUMAHME! 31a cutyauymsa moxet
TT He 3akopoyeH bbITh MPUYMHOM MepekoMneHcaLmnuy,

pe3oHaHca v neperpy3ok

Puc. 4.1.- PasmeujeHme TpaHcpopmatopa toka [TT)

4.2.3 CeyeHue Kabens n 3awmura

Llenw nutanma gomkHbl bbiTh 3alMileHbl ¢ NOMOLLbI0 NpefoxpaHuTenein unun seikntodatenen 0,5 - 2A. PekomeHayeMble
npepoxparutenn tuna GL (IEC 269) wnu M-tuna (IEC 127).MmagHbilt BbiktoYaTenb 6atapeun [oMKHbl bbiTb NpesocTasieHsl B
uenax obecneyeHns OTKIIOYEHNUA Lienei ynpaBneHns oT nuTaHug (pese, KOHTaKTopbl KaTyLwKu v T.4.)

[MaBHbIA BbIKNOYaTENb [OSIKEH ObiTb NIerko AoCTyneH. ceyeHre kabena gomkHo bbiTe He MeHee 1,52 MM AN HanpsixXeHUs
NUTaHUS U NS peneiHbix BoiIxoqoB 1 2,5 MM? ana kabeneit, coegnHsaowmx sTopuuHyio obmotky TT ¢ MCE. Inga pacctosHus
mexay TT v MCE 6osnblue, yem 10 M cederne kabend Heobxoamnmo yBenuunTb Ha 1 MM? Ha kaxable 10 M ANWHHbI.,

MCEO6ADV

[utaHne n namepeHune KiemMmbi
A B COM 1 2 3 4 5 6 C D

Ne° OnucaHue KneMM

A TokoBbi Bxog S

GD@ ®@®®®@® QDO@ B TokoBbIh Bxog, S2

S1 S2

0 . CoOM Obuyee pene

@1( |

P1 P2 RELAYS | C1..C6

1 BbixogHoe pene 1
[] BbixogHoe pene 2

BbixogHoe pene 3

BbixopHoe pene 4

BbixogHoe pene 5

BbixogHoe pene 6

BxogHoe HanpsixeHue 0 B

Puc. 4.2 Cxema nogknodeHns MCEO6ADV

rr
wh—=
0:0:011‘
(o]
[
O O o o N~ W N

¥ . BxogHoe HanpsxeHme *
[*) BxogHoe HanpsxeHue 3aBucuT ot Tuna. CMOTpUTE Ha ITUKETKY yCTPOVCTBA.
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MCEOQ6ADV / MCE12ADV
MCE12ADV

lMutaHmne n n3mepeHuve KjieMMmbl

A B COM 1 2 3 4 5 6 C D N° OnucaHue KneMM
A TokoBbit Bxog S'
([D@ :]D @@@@@@ (]DO@ B TokoBblIN Bxog S2
St s2 : : : E E E 0 Vo~ COM Obuyee pene
l [] 1 BoixogHoe pene 1
${ BeixonHoe pene 2

P1 P2 RELAYS | C1..C6 BbixogHoe pene 3

BeixonHoe pene 4

BbixogHoe pene 5

BbixogHoe pene 6

BbixogHoe pene 7

[] RELAYS | C7..C12

BbixogHoe pene 8

rr.r
Z(,ON—'-
.0.1
Q
L 4
© o o U A~ W N

BbixogHoe pene 9

: L 10 BoixogHoe pene 10
GD ® @ @ GD ® @ 11 BbixogHoe pene 11
COM 7 8 9 10 11 12 7 12 BbixopHoe pene 12
C BxogHoe HanpsxeHue 0V
Puc. 4.2 Cxema nogknodeHns MCE12ADV
D BxofHoe HanpsixeHme *

[*) Bxonroe HanpsxeHue 3aBucuT ot Tuna. CMOTpUTE Ha ITUKETKY yCTPOKCTBA.

lMpnmeydanne: [ogknodeHne COM - He ecTb BHyTpeHHUM nogkaodeHnemM. B mogenn perynaropa MCE12ADV Heobxozumo
coeaunHuTb 0be knemmbl COM mexay cobori
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5 HacTpamBaeMble napaMeTpbl

YT00ObI NOAKMIOYUTL PEryAATOp K Harpyske, HeobXoAMMO HacTPOUTL HekoTopble MapameTpbl. HacTpavBaeMblie napaMeTphl,
HeobxofMMble NapaMeTpbl 1 anropuT™M HaCTPOMKKM onMcaHbl HKKe. Takke cMoTpuTe NYHKT 3.5.2, Kak BbIbMpaTh BapnaHTbl MEHIO.
HacTpaviBaeMble napaMeTpbl NPpUBEAEHbl 1 KPaTKO OMUCaHbl HIXKeE.

5.1 HeobxoanMblit cos(

ﬂ‘ﬂﬂ HaCTpOVIKI/I 9TOro napameTpa, MCﬂOﬂb3yMTe KjaaBuLWn ° o , MOKa Kypcop » He MOoKa>eT HY>XHYI Onuunto COS, 3aTeMm
Ha>XMunTe °

[NapameTp no3sonseTycTaHoBky xenaemoro PM BycTaHoBke. Perynatop bynet KoHTponnpoBaTh NofKAtoueHe Heobxoammoro
KonMyecTBa KOHAeHcaTopoB, 4Tobbl obecneynTs MakcMManbHo baM3kune 3HaYeHWa K xenaeMoMy. Tak Kak peryavpoBaHve B
CTyneH4aToM pexwuMe, perynstop byaeT nofknoyaTb HOBYK CTyMeHb, Korga notpebnsemas MOLLHOCTb COCTaBNAeT He MeHee
70% MOLLHOCTM BKJIIOHEHHOW CTYMEHW 1 OTKOYUT CTyNeHb, KOrAa MOLLHOCTb Takke Ha 70% Huxe TekyLUel MOLLHOCTY CTyNeHu.
[wvana3soH perynunposku cos@ coctasnseT oT 0,85 nHayktneHon fo 0,95 emkocTHOM.

5.2 MMHMMaNbHbIA BOCTYNHbIN WAl KOHAEHCATOPA

[Ina HacTpoWiky aToro NnapameTpa, NCNoAb3yiTe KNaBuLLIK ° , noka kypcop P> He nokaxeT Hy>XHylo 0nLmio C/K, satem
HaxmuTe © .

MapameTp, C/K, nokasbiBaeT peakTUBHbLIA TOK, HEOOXOAWMBIA 19 MUHWMANLHOW CTYyNeHW, U3MEPEHHbIN Ha BTOPUYHOM
CTOpoHe TpaHcdhopmaTopa Toka. [103ToMy, BenMUYMHa KOPPEKTMPOBAHMS 3aBMCUT OT MOLLHOCTVM MWUHWUMaNbHOW CTYyNeHwu, u
cooTHoleHus TT K HanpsxxeHuto NuTanus. B Tabnuue 5.1 npuseaeHsl 3Hadenuns C/K ana 400B Mexay dasaMu npu pasimyHblx
cooTHoLeHUAX TT 1 pasivuHbIX 3HAYEHWUI MOLLIHOCTW MUHWMaNbHOR cTyneHw (kBap). [Ina cnydaes, OTAMYHbIX OT NPUBEEHHbIX
B Tabnuue 5.1, 8 n. 5.13 npueeneH npvMep pacyeTta ang nonydeHns sHadennsa C/K. Cm. takxe [MPUMEYAHWE BHu3y

Tabnuuya 5-1 .- C/K-K03¢pULMEHT OTHOLIEHUST MOLLIHOCTA MUHMMA/bHOV CTyreHun TT

Kos¢duument MouwHocTb B KBAp MeHbLel ctynenu, npu 400 B

" Tas T [7s 00 125 [150 [200 250 [300 |15 [0 [500 [ eno [750 a00
150/5 012 024 036 048 0,60 0,72 0,96

200/5 0,09 018 0,27 036 045 05 0,72 090

250/5 0,07 014 022 029 036 043 0,58 072 087

300/5 0,06 012 018 024 030 036 048 060 072 09 096

400/5 0065 009 0,14 0,18 023 024 036 048 058 067 0,72 087

500/5 0,07 011 014 0,18 022 029 036 045 054 05 072 087

600/5 0,06 009 012 0,15 018 024 030 036 045 048 0,60 0,72 090 0,96
800/5 0,07 009 011 014 0,18 023 027 033 036 045 05 068 0,72
1000/5 0,05 o007 009 011 014 018 022 027 029 036 0,43 05 057
1500/5 0,06 006 007 0,00 012 014 0,18 019 024 029 036 038
2000/5 0,06 007 009 011 013 014 0,18 022 027 0,28
2500/5 0,06 0,07 0,09 0,90 0,12 0,14 017 022 023
3000/5 0,06 006 007 009 010 012 014 0,18 0,19
4000/5 0,06 006 007 0,09 011 014 0,14

(*) NAPUMEYAHME: Mpu Hanps)XeHUU NUTaHUA OTAUYHOM oT 400 B, koadpdpuumenT C/K nonyueHbiii U3 Tabnuubl Hago
YMHOXUTb Ha K03 duumneHT (400B / V nutanns)
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BAXKHO!:

Ecnun C/K perynupoBaHus HU3KUiA, YAcno onepaunii ans kopektuposanug PM B cpeaHem byaeT Bbile.

Ecnn C/K HacTpounTb uyTb Bbilue Tpebyemoro 3HaueHus (10%]) cuctema bynet pearvipoBaTh ¢ Honee BbICOKUMY 3HAUEHUSMM
wara 1, cnefoBaTefbHO, YMC0 onepauunin Ana ynpasnernus PM B cpefHem byaeT Huxke. VI3HOC KOMNEHCALMOHHOW yCTaHOBKM
HUXe

5.3 Boluncnenue napametpa C/K

[lna BapuaHToB, OT/IMYHbIX OT NpuBeaeHHbIX B Tabnuue 5.1 napametp C/K MoxHO paccumntaTth cremyolimm obpasom.
HeobxonvMble gaHHble AN BbINMOMHEHMA pacyeToB: ToK MUHUManbHOM cTyrnenn, Q, HanpsxeHue nutaHnsg, B v koadduumeHT
TpaHchopmaumm, K: —
P Cl) P K Iprim /Isec
lne:
L,y Tok NnepBuuHoit 06motku TT (o ecTb 250/5 TT, Tok Ha cTopoHe nepBu4Hos 06moTkim 2504)
feCTOK BTOpUYHOM 0bmoTKkM TT, 06bl4HO DA
Torpa TOK MUHMMaNbHO CTyneHu, /., MOXeT bbiTb BblUMCIeH:

;.9
C™ v,

Ic Q
C/K=—=
Mapametp C/K K BV

Mpumep: paccumtaem napameTp C/K gna yctaHosku Ha 500 B, rae MuHuMansHasa ctyners 60kBap u TT uMeeT oTHoweHwme
500/ 5.

Pacuet byaeT cneayolmm:K K=3500/5=100
60.1000
ToK MUHUMaNBLHOI CTyneHu [.=—=69284
V/3.500
Ie 69,28
C/K napameTp: CfK:—C:;:(]:éQ
K 100

5.4 HacTpoiika o6opyaoBaHus [nporpamMma Kougnrypaumq)

[lna HacTpolkuM aToro napameTpa, NCNofb3yiTe KNaBuLLn
Haxmute ©.

YctaHoska KPM cocTodLas n3 HeCcKoNbKmnx KOHLEHCATOPHbIX CTyMeHeln MOXeT MMeTb pa3Hyto MOLLHOCTb CTyneHel. B3gB 3a
OCHOBY MWHUMaJbHbIM LWar yCTaHOBKM, MOLLHOCTW OCTajlbHbIX CTyMeHel A0MXHbI ObiTb KpaTHbl MUHUMaNbHOW cTyneHun. Toraa
KoHpUrypauuns bynet cnepytouiein:

nporpamma 1:1:1 ... Bce cTyneHn oAMHaKkoBOM MOLWHOCTH,

nporpamMma 1:2:2 ... BCe CTyneHn co BTOPOW 1 Bbllle B 2 pa3a MoLHEe NepBOoN.

[ocTtynHbie BapuaHTel nporpamMm MCE BHeceHbl B cnvcok B Tabnuue 5.2. 3aBofcKMe YyCTaHOBKYM MO YMONYaHMIO.

, noka kypcop P> He nokaxeT HyxHylo onumio Prog, 3aTeMm

Tabnuuya 5-2. - koHpurypaums nporpamm no ymondaxuto 415 MCE

YKasaHue 3KkpaHa KoHdurypaumsa cragumn

111 1:1:1:1:0

122 192323252, .0
124 1:2:4.4:4....
248 1:2:4:8:8....

112 1:1:2:2:2....
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5.5 BpeMsl nogkntoyeHUs u nepenogKiloYeHus:

[lns HacTpoliku 3Toro napameTpa, NCNONb3yiTe KNaBuLLn Q , noka kypcop P>He nokaxeT HyxHyto onuuio Delay, satem
HaxmuTe © .

3T0T napameTp ycTaHaBnMBaeT BPeMs 3afepxku ycTpoicTBa.3HaueHueM napameTpa, Tc, SBASETCA BpeMs 3aLepXKu
MeX[y NOAKMOYEHNEM NN OTKKYEHEM NOCNef0BaTeNbHOW KOHAeHCcaTopHOW cTyneru.llapameTp Tp, ycTaHaBnMBaeT BpeMs
nepenoAKMOYeHNs CTyNeHW, U paBeH MUHUMaNbHOMY BPEMEHW, KOTOpPOe AOJIKHO MPOMTU MeX[y OTK/IOYEHUEM CTyMeHW U
eé nocnegywowmnm sBrkmtodeHneM. inanason Hactponkn Tc 4c to999c. Tp aBToMaTuyeckn ycTaHaBamnBaeTcd B 5 pa3 bonble Tc
[O6patuTe BHUMaHMe, yTo Tp Heobxoammo, 4To6bl rapaHTMpoBaTh paspsa KoHgeHcatopos). Mo ymonyanuio Te 10 c.

5.6 Bbibop KonyecTBa CTyneHeu.

[Ina HacTpolKku 3Toro napameTpa, MCNob3ynTe KiaBuLLK ° 0 noka kypcop P>He nokaxeT HyXHYI0 0NLuio Steps, 3aTeM
HaxmuTe © .

70T NapameTp No3gongeT BbibpaTh KoAMYecTBo cTyneHeil. B 3aBucumMoctn ot cepun yctpoiictea MCEOSADV / MCE12ADYV,
Mbl MOXeM BblbpaTtb [0 6 nnu no 12 ctyneHert. Ecnm yncno ctyneHer MeHblle, 4yeM 6 unu 12, cootBeTcTBeHHO, pene N® 6 nnun 12
aBTOMaTWYeCKM Ha3HavyaeTcs Kak curHansHoe pese (eM. nyHkT 3.3).

5.7 B, | Hactpoika yrna caBura ¢as.

[na HacTpoiku aToro napameTpa, MCMoNb3yiTe KNaBuLLK ° 0 noka kypcop P> He nokaxeT HyxHylo onumio Phase,
3aTeM HaxmuTe © .

Bo Bpems HacTpoiikn 3Toro napameTpa akpaH NPOW3BObHO NoKa3biBaeT 04MH 13 BapuaHToB T1 - T6 u coso .

3T0oT napaMeTp MO3BONSAET HAaCTPOWTbL PErynaTop MOA pasnuyHble BapwaHTbl MOAKMOYeHUs B TpexdasHylo ceTb. [lo
yMon4aHuio npefnonaraeTcs, coefnHeHne, Kak nokasaHo Ha puc. 4,2 n 4,3, T.e. TpaHcopmaTop Toka nomellleH B ¢aze L1
W HanpsxeHus nsmepsetca mexay dasamu L2 [tepmunan C] v L3 [tepmunan D). ViHorga cnoxHo rapaHTMpoBaTb Takoe
NoAKMOYEHNe UAKU NPoBepUTL Tak nv 37o. [na pewenuns storo Bonpoca MCEOGADV / MCE12ADV ycTpoiicTBa no3BOAAIOT
BbIOMpaTh pa3nuyHble BapuaHTel nonkntoueHunin, T1-Té, kak nokasaHo B Tabnnue 5.3 YTobbl BeIOpaTe NpaBuibHbIA BapnaHT, BO
BpeMs 3anycka HeobxoavMo ybeaAnTbCs YTO eCTb Harpy3ka v Harpyska B OCHOBHOM WMHAYKTVBHasA: cos@ B npefenax 0,7- 1. B
3TOW CUTyauuMmn nonpobyiiTe pa3Hble BapuaHThl, MoKa Ha akpaHe He nokaxeT cosp B npegenax 0,7 n 1

Cton 5-3. - Bapuartsl Casura ¢paz 8 MCE

T1 30° L3

L3-L2
T2 2700 L3-L2 L1
T3 150° L3-L2 L2
T4 2100 [3-12 L3 (P1-P2 unn S1-S2 Haobopor)
T5 90° L3-L2 LT (P1-P2 unun S1-S2 naoboport)
T6 330° L3-L2 L2 (P1-P2 unn S1-S2 Haobopor)

5.8 YcTaHOBKa HOMUHanbHoro Toka TT [mepBuYHbIi).

HacTpolika aToro napameTpa MoxeT ObiTb BbibpaHa B HUXHEN YaCcTU MeHIO MCMoMb3yiTe KnaBuwn ° Q noka KpacHbll
CBETOAMO[ He HaYyHeT MUraTb x1ﬂO|p v HaxmuTe ©. [ncnnen nokaxeT npegnonaraemblii nepBuyHbIn Tok TT. YcTaHoBUTe
3HayeHMne B COOTBETCTBMM C TT MCMoNb3yeMbiM ANd U3MepeHns Toka ycTaHoBku. [nanasoH perynuposku ot 0 go 999. OyHkuwms
x10 no3BonseT yctaHaBnMBaTh 3HadeHWe Toka Ao 9990A. o ymonyaHuto TOK Ha BTOPMYHOW cTopoHe TT cumTaeTcsa SA

6 MeH10 HaCTpOMKM.
6.1 Kak nonyuuTb goctyn K MeHto HacTponku.

[ns HacTpoiiku atoro napametpa yaepxusaiite © 6onbie 1c (8 Tabnuie 6.1, koTopas gaeT kpaTkoe onucaHue anroputMa
HaCTpoLiku, 3T0 0603HaYaETCS Kak J/INTeIbHOe HaxaTtue).

YkazaTenb P> HayHeT MuraTh W 1 yka3biBaeT Ha napaMeTp A8 HacTpoiiku. BuibepuTe napameTp BbibepuTe napameTp C
NOMOLLbIO KHOMOK HaBUraLuu.

[Mocne ONWUTENBHOMO HaxaTws, ecan BCe CTyMeHW OTK/IOYEHbl YCTPOMCTBO MEpexoAnT B COCTOSHME HacTpolku. B cnyyae
eCnu HekoTopble CTyNeHW NodksloyeHsl, yaepxusaiite kHonky @ HaxaToit, noka perynatop He OTKNIOUMT NoCNefOBATENBHO
NOAKIOYEHHbIE CTYMEHW Y4YNTLIBasS BbICTaBleHHOE BpeMSA 3afepKKN BKIIOYEHWS W oTKto4eHMs. Kak Tofbko BCe cTyneHun byayT
OTKSIOYEHbI, YCTPOMCTBO NEPEXOANT B PEXMM HACTROMKM U MNO3BOISET BBICTABAATL pa3inyHble NapameTpbl. MeHo HaCcTponKu U
pa3fiMyHble BapMaHTbl HaBMraLum nokasaHsl B Tabnaunue 6.1

3HauyeHNs pa3NnyHbIX HacTpanBaeMbIx NapaMeTpoB DbiAM onmncaHbl B NyHkTe 5.1.
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6.2 CxeMaTunueckas HaBUrauus. Tabla 6-1.- CxemaTnyeckasi HaBUrayms MeH o
Bbibop napaMetpa U306pa)keHne 3KpaHa yCTpoOMCcTBa c',::;;ge
[lonroe HaxaTne Honroe KpaTkoe
ggiﬁﬂﬂay“a HaxaTve e HaxaTue P VBeAMYNTSL
HaCTPOMKY ; / * Q
FEREFES "SR EEw 5.1
% . RUN o “-In ° av | n'l'_
enaembili cosg V3MepeHIs < i BLI' :
HayanbHbIN 3KpaH """,f "",,/ Cnegytoliee
bl 3 3HaveHue
o N N 0 /
u Q Honroe Q}h KpaTkoe — /Kenaembiii cosp
HaxaTve i, HaxaTue _—
N a T Q YBenmynTb
RUN Bgipor Bgprat: 512
C/K 3mepenus » LU - U - 5.13

llIl'l"l/ “.l‘:T aneﬂ‘yrou_l,ee

S 3HadeHne
Q Q Honroe Q tﬁ KpaTkoe C/K HacTpoiika

Ha>XaTtune Ha>XaTtme

Mporpamma y RUN 0 n-‘l--“l.l “I"l“l.: Prog 514
3MepeHns LI | ; i (N Q change

? X
HacTpolika nporpammsl
Honroe KpaTkoe

HaxaTtue - i HaxaTtne L
o~ i \ YBennumnts
Bpems 3agepxku RUN 0 sessss Q senmen c e
N3mepeHiis < « D lﬂ - G ,B'_ .
ll.-llI I:II.'_I-.‘I Cﬂeﬂ,yPOLLl,ee
\E__F_:::{ 3HaueHwe
“ HacTpolika BpeMeHHbIx
Honroe KpaTkoe Ba,qepxeK
HagaLne Ha)kaIne Q YBeNMYnTb
KonunyecTso RUN Q vennes Q sessns -
CTyneHew N3mepenusa n , ; A ’e

Illlll

':.".'_5/ - 2 “ Cnenyolee

2 - - 3HaueHue
Q Q Buibop KOJ'II/I‘-IueCTBa
Jonroe 3 KpaTkoe CIEHEN

HaxaTune A T HaxaTtune

Qaza 1T RUN Q At 0

a 5.17
l/|3|vlepequH . L—E - —l V|3I\(/1|>ea|-;i:—||/|e
theass o
»-f
u Q Ycraoska q>a3b| TT
Honroe Kpatkoe
Ha)KaTl/Ie HaXaTue
f \‘ ceeene Q YBennuunts
. RUN LU
MepBuyHbIZ TOK TT l/|3MepevaH BBS H g

Q Cnenytouiee

3Ha4yeHune

OrlpeﬂeneHHoe 3HayeHue MepBUYHBIN TOK TT

BAXHO! Ecnu B pexxume HacTpoliku B TedeHU 3-X MUHYT He BbIMOJHAETCS HUKaKUX JeVCTBUI, yCTPOKCTBO aBTOMaTUYeCKU NepexoanT
8 pexum RUN He coxparss 3HadeHus. YTo6bl BbIATY U3 MEHIO HACTPOVIKM, COXPaHMB 3HadYeHus, HaxmuTe kHorky @ 6onee 1-ii cekyrabi.



) MHCTPYKLMSA

powered by Lifasa 4

7 HopManbHbIA UK Paboumit peXXxuM.

Mocne Toro Kak yCTPOMCTBO HacTPOEHO corjlacHo TpeboBaHWAM, OHO nepexofuT B pabounin pexum ons koppekumn PM.
Pabounii pexxnm, ABASETCS pexrMOM Mo YMOAYaHUIO Noc/ie BLIXOLA M3 MeHI0 HAaCTPOWMKM WM nocse BKAOYEHWS YCTPOMCTBa

[nocne 6bicTposi uHMymManuzalmn).

al HopmaneHoe coctoaHue RUN  (otcyrcTBue curHanuzauymm): B 3TOM COCTOAHMM yCTPOVCTBO BbIMOJIHAET
aBTomatmyeckoe perynupoBaHue PM, nogkawdeHnem v oTKaYeHneM KOHAEeHCaTopoB COraIacHoO HacTposikam. B stom
COCTOSIHMYM MOIb30BaTE/Ib MOXET MOJY4YUTL AOCTYIT K M3MEPEHUI0 PA3JINYHbIX 1apaMeTpoB, @ TakxKe MOXET rpoBecTH

pydYHOe rnogkitdYeHne njin oTkitodeHne CTyﬂeHEVul, Kak oruncaHo B rNnyHKTe 7.1..

b] CurHanbHeidi pexum: Ecav nponcxoasat kakme-1mbo aHOMasbHbIe CUTyaLmm, OMCcaHHble B ryHKTe 3.2, yCTporcTBO
rnepexoauT B COCTOSIHNE CUrHamM3aLUmy n otobpaxaet Ko owmnbku. B 3aBUCUMOCTY OT TrMa oLwnbKu perynsTop MoxeT

BbIMOJIHUTE OTKIIOYEHME BCEX CTYNeHel Un npoaosIXkuTs perynuposaHne PM, kak 8 HopmansHom pexiime RUN

7.1 ®yHKuum ycTpoitctBa B HopManbHoM RUN pexxume.

B HopmanbHoM pexxime RUN MCE MoxXeT BbINOAHATL ciegytolime GyHKLUMM:

AoJiro

AoJiro

KpaTko

KpaTko

aosnro

> MAX

Py4yHoe nopkntoyeHne KOHAEHCATOPHbIX CTYMeHen:
Ecnn kHonka HaxaTta bonee 1 ¢, perynatop HaYMHAET NOCNef0BaTENbHOE NMOAKIOYEHUY
HOBbIX CTyNneHeln CornacHo BpeMeHn NOAKMoYeHNa ¢

PytIHoe OTKJIl0OYEeHNE KOHAEHCATOPHbIX CWHEHEﬁ:
Ecnu aTa kHonka HaxaTa bonee 1 C, PerynaTop Ha4mMHaeT OTKJIIo4YeHne CTyI'IeHeVI
B nocnefoBaTe/;ibHOM pexyMme, y4TbiBad BpeMA OTKIIIOHEHWNA CTyMneHn toff

lNMoka3 konuuyecTBa NoAKNHYHHbIX CTyrIEHeFI:
Ecnu HaxaTsbl OLHOBpPEMEHHO yCTpOPICTBO OTO6p83VIT KOIN4eCTBO MOAKTKOYEeHHbIX CTyI'IEHeI7|.

U3MepsieMble napaMeTpbl:

Haxumas KHorky (<1s), nonb3oBaTeNb MOXET MPOCMaTPVBaTL 3HaYeHUd CeayioLMX NapaMeTpos:
cos @ ycranosku; (1), Tok cetu; (THDJ, THD Toka; (V), nanpsaxeHue; (I, MAX], MakcrmansHoe
3HauYeHwue ToKa, MoCefHee N3MepsIHHOe 3Ha4YeHue; (V MAX), MakcrManbHoe 3HauyeHmne
HanpsxeHusa (nocneaHee n3MepaHHoe 3HadyeHme).

Kypcop P> ykasbiBaeT Ha TekyLWin napaMeTp.

U3MepseMblie napaMeTpbil:
TOXe camoe, Ho B 06paTHOM mopsaake.

Pe>XxuM HacTponku:
NpW ANUTENbHOM HaxaTuu (> 1s), ycTpoincTBO BOWMAET B peXnUM HacTpoiKku, 1 GyaeT NpuHUMAaTh
M3IMeHeHN4d KOHCI)I/IpraLI,VII/I.

C6poc:
HaxaTue kHomkm (<1s), korpa kypcop ykasbisaeT PHa MAX, MCE,
0YMLLAET MaKCUMalbHble BENMUYMHbI HAMPSXKEHWS 1 TOKA.

no aKcnayatTauuu
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7.2 MCE B CUTHAJIbHOM pexume

Ecnn MCE o6HapyxusaeT ownbky Bo Bpemsa paboTsl [cm. naparpag 3.2) skpaH oTobpasut kop owubku. lNoseneHne
ycTpoicTBa onvcaHo B Tabnuue 7-0,1

Tabnuya 7-1: MCE 8 CUTTHAJIBHOM pexxunme

Coobwenue

o G G CR_CT co B03MO)XHbIE NPUYUHDI:
l l 'l ' I3MepeHHbI TOK HIXKe nopora Tok Harpysku o4eHb HWU3KMIN KAK TpaHchopmaTop
! |‘ ! l'[ I' yyscTBUTENBHOCTM T00OMA ToKa He noakitoyeH. Ha akpaHe oTobpaxatoTcs Bce

HYIM U MUTaeT KpPacHbIV CBETOAMOL,

ﬁ "'" MNepekoMneHcaums. Bo3MOXXHbI€ NPUYUHBI:
r. Perynatop TpebyeT oTKt0UYNTE CTYyNEHN, HeBepHo nopobpaH napametp C/K,
- '_l S HO OHM Y>Ke OTKII0YEHbI. Hu ofHo pene He MofkitoyeHo.
« 23 4 5 CS

Bo3Mo)KHble NPUYMHBI:

HeBepHo nogobpan napametp C/K

Bce pene nofksoueHsbl, KpoMe CUrHaNM3aUMoOHHOrOo
pene, eciun ecTb [cMm. naparpag 3.3)

HepokoMneHcauus.
Perynatop TpebyeT nogkntodeHne
CTYyNeHeNn, HO OHM BCE NMOAKIIOYEHb

o

I

Inn}

Bo3MoXKHbIe NMPUYUHDbI:

n ' Overcurent. HesepHo mopobpaH napametp C/K CurHanusaumoH-
10K Ha 20% BbiLIe HOMUHANBHOTO TOKa HOe pesie, ec/iu ecTb, TO OTKJIOYeHO (CM. naparpag
L.l, = (nepBuyHas TT) 3.3), XoTa Kkoppekuusi MoxeT ObiTb HeBepHON,

yCTpOIZCTBO MblTa€TCA peryjnpoBaTtb PM HOPMaJibHO.

Bo3Mo)KHbIe NPUYMHBI:

NOAK/IOYEH K HENPaBUIbHOMY HanpsaXXeHWto MUTaHNs.
CurHanusaunoHHoe pene, ecin ecTb, TO OTK/IIOHEHO
[cm. naparpa¢ 3.3), XoTa koppekuns MoxeT 6ObiTb
HeBEpPHOW, YCTPOMCTBO MbiTaeTcd perynvposaTs PM
HOpMasbHo.

MepeHanpskeHue.
HanpsxeHue Ha 15 %
BblLLEe HOMUHAbHOTO.

L
N

8 Texnoapaepxka

MCEO6ADV / MCE12ADV He TpebyioT cneuvanbHoit nporpammbl  obcnyxusarus. HacTpolika, uam TexHudyeckoe
obcnyxxvBaHwve, LOMKHbI BbINOAHATECS KBaNMULMPOBAHHBIM NepPCOHanoM ¢ cobiofeHrnemM TexXHUKN He3onacHoCTy.

Ecnn obHapyxeHa ntobas HemcnpaBHOCTb MAWM MOBpeXAeHa 3aliuTa, YCTPOMCTBO HeobxoAMMo OTkI4MUTL oT ceTu. Bo
nsbexaHne NopaxxeHWUd 31eKTPUYECKMM TOKOM, Mpexie Yem BbiMOAHATb 0DCAyXMBaHME OTKIOYMUTE FNaBHbIN pybUNbHYK,
nofoXanTe 5 MUHYT Nocne oTKAIOUYEHNS NUTaHKUS, YTobbl KOHAEHCATOPbI yCNenn NoNHOCTbI0 Pa3pAaUTLCS.
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