N 700 E YacTOTHbLIN

npeobpa3oBaTerb
HYUNDAI

CUCTEMA YNPABJIEHMA C MOMOLLbIO MOLLHOW MOAENWN YACTOTHOIO
NMPEOBPA30OBATEIJA

CoBeplueHHas TexHonorus dupmbl “Hyundai“

[MpMeHeHne BbICOKO 3dEKTUBHbBIX YaCTOTHbIX NPeob-
pasoBarternen cepun N700E — 3anor ycnewHoro bygyuiero
noboro npegnpuaTus|

YacToTHble npeobpasoBaTtenu cepumn N700E ocHaweHbl cucrtemomn
ynpaBfieHUs NoBbIlWeHHOU 3dhheKTUBHOCTU

|YacToTHble NpeobpasoBaTenu 31O cepum MOXHO C GOMbLLUMM YCNEXOM NPUMEHSITb NPU caMblX
pasHbIX Harpyskax|

|OHM NpocThl B 06CAYXMBAHUN N NETKO PEMOHTUPYIOTCS|
|OHM oTnMyaoTCa BbICOKON HAOEXHOCTLIO U LONTOBEYHOCTLIO|

|OHK cooTBeTCTBYHOT TPpEbOBaHMAM aupekTmBbl EBponenickoro Cotosa, orpaHn4mnBatoLLEen cogep-
XaHue BpegHbix BewiectB (RoHS)|

|YpoBeHb LWYyMHOCTU 9TKUX YacTOTHbIX NpeobpasoBartenen npu pabote o4eHb HU3OK|



Bbicoyanwee Ka4eCcTBO — 3anor yaoBrneTBOPEHUs NOTPeOHOCTEN KITMEHTOB.

YacToTHble npeobpaszoBatenu dupmbl «XbtoHaan» cepmm N700E oTnnyatoTcs NOBbILLEHHOW O01-

rOBEYHOCTbIO, HanNn4YneM CrnoXXHblX OYHKUUM ynpaBreHna CKOPOCTbIO U MITHOBEHHOW peakumen Ha

N3MEHEHMS KPYTSALLEro MOMeHTa, oGecrneymBatoLLein X NpekpacHble SKCnyaTaunoHHbIe XapakTe-

PUCTUKN.

KomnakTHOCTb YacToTHbIX npeobpa3oatenen cepum N700E n npumeHsiemas B HUX 6e3ceHcopHas

BEKTOpHaA Ccuctema ynpaslieHnAa no3BOJIAKOT HaUJlydllnm 06pa30M MCrnomnb3oBaTb X B COCTaBe

NPOMbILLUSTIEHHOIO O60pyﬂ,OBaHMﬂ.

YacToTHble npeobpaszosatenu cepmum N700E nmetroT cepTudmrkaTbl COOTBETCTBUA MEXAYHAPOAHbLIM

ctaHgaptam (CE, UL/cUL), gonyckatowme nx K akcnayaraumm Bo BCEM MUpe.

MapkupoBka ¢ HauMeHOBaHUueM Mogenu

HasBaHue mogenu

KoHdpurypaums mogenm

CooTBETCTBYtOLAs MOLLHOCTb ABUraTeNs
055:5,5 kBT
220: 22,0 kBT

MCTOYHMK nuTaHNs
L: 3-0asbl, 220 B
H: 3-0asbl, 440 B

CooTBeTCTBYtOLAs
MOLLHOCTb ABUraTens 3-thasbl, 220 B | 3-ch3abl, 440 B
(kBT)
55 N700E-055LF | N700E-055HF
75 N700E-075LF | N700E-075HF
1 N700E-110LF N700E-110HF
15 N700E-150LF | N700E-150HF
18.5 N700E-185LF | N700E-185HF

C umndpoBbIM ONEPaTOPOM —

22

N700E-220LF

N700E-220HF




MPOCTOTA B SKCIITYATALMN

HANYME BONbLIOIO KONMMYECTBA ®YHKLNW
MPOCTOTA KOHCTPYKLUNWA

BbICOKME SKCIITYATALUUOHHbBIE XAPAKTEPUCTUKU

MOLWHOCTb B COHETAHUN C SKOHOMUNYHOCTbBIO




CopaepxaHue

OnucaHuve

[abapuTHble pasmepsbl

Ob6Lwune TexXHMYECKMe XapakTepUCTUKU

OpFaHbI ynpasrneHna n nopaaok nx npuMeHeHud

Cnuncok dyHKLmMi

3awmnTHble yHKUMM

@DYHKUNN KOHTaKTOB

Cxema nogkntovYeHns: KOHTaKTOB

MogknoyeHne K nporpamMmMmmpyemMomy Jiorm4eCKomMy KOHTpOIiiepy

MogknoyeHna n gononHUTENbHbIE npmcnocoGneva

I'IpanmbHaﬂ aKcnnyatauna 4aCtoTHOrNo rnpeobpa3oBaTend
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OnucaHue

ynyuuieHHble BO3MOXHOCTU yNpaBleHUA CKOPOCTbLIO
To4yHOCTb ynpaBrneHus KpyTALWMM MOMEHTOM B 30He CBEPXHU3KUX CKOpocTel gocTuraetcs
3a CYET NPUMEHEHUs CUCTEeMbl 6e3CEeHCOPHOro BeKTOPHOro ynpaBreHus

m CoBpemeHHas cuctema 6e3ceHCOpHOro BEKTOPHOro yrnpaBnennsa ompmbl « XbloH4an» obecneym-
BaeT BO3MOXXHOCTb 3O(EKTMBHO YNPaBNATh KPYTALMM MOMEHTOM ABUraTensi B 30He CBEPXHU3KNX
ckopocTen (besceHCopHOe BeEKTOpHOe yrnpasreHue: 6onee 150 % npu 1 u).

m B cny4ae ObicTporo pasroHa/ 3amenneHus ApuraTensi, YacToTHble npeobpasoBartenu cepuu
N700E no3BonstT odeHb 3P EKTMBHO yNpaBnaTb KPYyTALWMM MOMEHTOM 6Ge3 pucka aBapumHOro
OTKINIOYEHUS.

m Cuctema 6e3CeHCOPHOro BEKTOPHOMO ynpasneHus pacumpsieT ananasoH KOHTPONMpyeMblX CKO-
pPOCTEN.

MNMpeKkpacHble BO3MOXHOCTU yNpaBneHNA CKOPOCTbIO 3a CHET YCOBEPLUEeHCTBOBAaHHOW TEXHO-
NOrMn HaCTPOUKK ABUraTenemn

m YcTonymBeas pa60Ta ABuraTens 4OCTUraeTca 3a CYeT NnpUMEeHeHnd TEXHOITOrMn KomneHcauum noc-
TOSIHHOW BpeMeHM BpaLlarLlerocsa aBuratens, cBOASALLEN K MUHNMYMY konebaHus CKOpPOCTMH.

m 3a CYET aBTOMATUYECKOM HACTPOWKN NMOCTOSIHHOM BPEMEHU ABuUraTens, 4acToTHble npeobpaso-
Batenu cepum N700E cokpawiatoT 4O MUHMMYMa onepaunn no ynpasneHuto CKopocTun, bnarogaps
YyeMy BO Bpemsi paboTbl ABUraTens CyLwecTBEHHO CHMXKAaKTCS korebaHust ero CKOpoCTMy.

YcuneHHble 3awmTHble (hyHKLUK B npouecce paboTbl
m 3almTa OT OTKa3a 3a3eMIieHus NpeaoTBpallaeT HecHacTHbIE criyyvau.

m [IBuratenb 3awuwéH oT UCYE3HOBEHNSA ¢rasbl Ha BbIXo4e B xoae pa6OTbI.

Yny4weHHas cuctema NMU-perynmupoBaHus

m BcTpoeHHas cuctema MNUO-perynupoBaHnsa No3BonseT NOCTOAHHO cneuTh 3a JaBrneHneM n pac-
X040M, He Tpebysa onst 3TOro AONOMHUTESbHBIX NPUCNOCOBNEeHNI.



BCTpoeHHaﬂ cuctema pereHepatTuBHOro TOpmMoXxxeHus

m B cTaHgapTHOM mcnonHeHnn YyacTtoTHble NpeobpasoBaTeniv OCHaLLaTCA BCTPOEHHOW CUCTEMOM
pereHepaTMBHOIO TOPMOXEHNS, MO3BOMSIOLEN NErko ONTMMN3NPOBaTh ANUTENbHOCTL pa3roHa/ 3a-
MeaneHns 6e3 NpUMMeHeHUs AONONTHUTENbHbIX NPUCNOCOBNEHUIA.

m OGP PEKTUBHOCTb pasroHa 1 3aMmeaneHuns nosbiwaeT 3(EKTUBHOCTb paboTbl HACTOTHOMO NPeod-
pasoBarens.

MoBbIiWweHHaA rM6KOCTb PaboTbl NPU pa3HbIX 3Ha-
YEeHUSAX Harpys3Ku

m YnyJdlleHHas xapakTepucTuka KpyTsALLero MOMeH-
Ta, NOHWXeHHas B 1,7 pasa, NpekpacHO noaxoauT
AN Harpy3okK, BO3HUKaKLLMX Npy paboTe ¢ BEHTUNS-
TOopamMu 1 Hacocamu.

m YnyJleHa cuctema aHeprocbepexeHusi B 3aBUCU-

M40y A F 4,00

MOCTU OT XapaKTEePUCTUK Harpy3Ku.

OHeprocbepexeHie 3a CYET
MOHVKEHNS XapaKTEPUCTUKN
KpyTALLero MomeHTa B 1,7 pasa:




lNMpocToTa B akcnnyaTtauum u TeXHU4YECKOM obcnyXnBaHum
BonbLwoe Yncno pyHKUMM gucnnea 4YacToTHOro npeo6pasoBarens

m Paboyee cocTosiHMe YacTOTHOro npeobpasoBaTens Nnerko onpeaennTb ¢ MOMOLLBbI NMoKasaHUn
aucnnes.

m [Ins obneryeHms TEXHUYECKOro OOCMYKMBaHUS AUCNIEN NOKa3biBaeT Kak 00LLY ANUTENbHOCTb
paboTbl YacToTHOro npeobpasoBaTensl, Tak U ANMTENbHOCTb €ro paboTbl C MOMEHTA NOCNeaHero
BKINIOYEHUS.

KoMnakTHble pa3mepbl

m KoMnakTHble pasmepbl 4YacToTHbIX NpeobpasoBaTtenen cepum N700E no3BonsaOT MCNONb30BaTh
0ObIYHYI0 NaHeNb Jaxe npu nepexoae ¢ OgHON MOLENU Ha OpYryto.

m YacTtoTHble npeobpasoBatenu cepmum N700E nmetot Takue e pasmepsbl, Kak U 4YaCTOTHblE Npeob-
pasoBatenu cepumn N300. 3To ncknovaeT He0b6XoaMMOCTL 3aMeHbl MaHeNn Npu nepexone ¢ o4HOM
cepun 4acToTHbIX NpeobpasoBaTenen Ha Apyryo (MOMUMO MOAEeNN MOLLHOCTLIO 5,5 KBT).

MpocToTa TeXHMYEeCKOro o6CcnyKMBaHUs U peMOHTa

m BenTunatop yactotHoro npeobpasoatens cepmum N700E MOXHO MeHsTb 6e3 AeMOoHTaXa caMoro
4YacToTHOro npeobpasoBartens.

m Hanunuune pyHKUUM BKINOYEHNS/ BLIKIMIOYEHUS BEHTUNSITOPA NOBLILLAET CPOK €ro CryX0bl U CHIKa-
eT LUYMHOCTb B Nnpouecce paboTbl YacTOTHOro NpeobpasoBaTernsi.

YqumeHHoe cooTBeTCTBMEe MeXXAyHAapoAHbIM CTaHAApPTaM
Hanu4yue ceptucmukaTtoB coorBeTcTBMA MUpPOBbLIM cTaHaaptam (CE, UL/cUL)

m Tenepb OAManasoH HanpsKeHust Ha BXode 4YacToTHbIX npeobpasoBartenen pacwupeH go 380-480
B, 4TO NO3BONSET NPUMEHSATL MX HA NPOMBILLMIEHHbIX NPEANPUATUSX BO BCEM MUpe.

m C NOMOLLbIO HACTPOMKN YNPABASIOLLMX KOHTAKTOB BO3MOXHO MOAKITHOYEHUE K BHELLHEMY CUTHany
He3aBMCMMO OT TUMa YacTOTHOro npeobpasoBaTtens, KOTOPbIN MOXET ObITb Kak C OTpuuaTensHOn
norukon (p-n-p), Tak 1 C NONOXUTENBHOW NOrMkoun (n-p-n).



CoBMecCTUMOCTb C pa3nMMYHbIMU YPOBHAMMU Harpy3ku
BeHTMNATOPLI U HACOCDI
BeHTuUnaTop Ans KOHAMLMOHUPOBAHUA BO3AyXa U acnuMpaumm Nbisu

m OHeprocbepexeHne 3a cyeT Bblbopa KpyTALLEro
MOMEHTa, COOTBETCTBYHLLErO BENNYMHE HArpy3KM.

] q)yHKLI,I/IFI NOBTOPHOrO 3anycka B Clly4ae KpaTKoB-
peMeHHOro nc4He3HoOBeHUA NMTaHUA.

m ABTOMaTM3aums paboTbl NPOMbILNEHHOrO npea-

NPUSATMS C MOMOLLbIO MPUMEHEHUSI NporpaMmMumpye-
MbIX NTOrMYECKNX KOHTPOSEPOB.

m 3awuTa arperaToB C NOMOLLbIO (PYHKUUKM NAIAaBHOro nycka/ nriaBHOM OCTaHOBKN.
m ABTOMaTM3auus paboTbl C MOMOLLLIO TOYHbIX pyHKUMI NMNL-perynnpoBaHns.
m Hu3kasa wymHocTb npu paborTe.

m bbicTpada peakums Ha N3SMeHeHus Harpy3ku € noMoLlblo NepecKkoka Pe30HaHCHOM YacCTOoThbI U (byH-
KU MHOTOCKOPOCTHOIO peXxunma p860TbI.

MpagnpHsa

m CtabunbHas paboTa 3a CH4ET nogaym Tou-

Hacoc nogauu Bofb!

HO pacCYNTaHHOIO YPOBHS 3HEPTUN. HaHC"C LMPKYNALI BOFIb! OXNTEXACHIA
aCoC Nofayn BoAbl B KOTENbHYH

m DHeprocbepexeHne 3a CHET yrnpasreHust
CKOPOCTbLIO U KPYTALLMM MOMEHTOM.



KoHBenepb! ¥ NNHUU TPAHCNOPTUPOBKHU

m [pynna BbIXOAHbLIX KOHTAKTOB C HECKOMNbKUMM
pene.

m TOYHbIE pa3roH n samenieHune. -

m NpepoTBpalleHme neperpysku ¢ NOMOLLbI NprUMe- S R S
. . [P
HEeHNA CurHasna o 4pe3mMmepHOM KpyTdlemMm MOMEeHTe s R = b

m [MpegoTBpalleHme NnpobyKCOBKM NO4 Harpy3Kom 3a A L
CYET pasroHa u 3aMeasfieHns B COOTBETCTBMM C Xa- ki
pakTepucTMkaMmmn onpeaeneéHHon KpUBow. -

ABTOMaTMU3aumsa paboTbl NpeanpUATUA

m ABTOMaTM3aumMsa paboTbl NPeanpUATAA C NMOMOLLLIO NPOrPaMMUPYEMbIX NOrMYECKUX KOHTpOMe-
pOB.

m MrHOBeHHasi peakumsi Ha U3MEHEHMS KPYTSALLLEro MOMEHTA C LieNblo NpeaoTBpaLLeHms NpobyKcoB-
KM.

m [1naBHbIM NyCK N NfiaBHaa OCTaHOBKaA.

O6opynoBaHue ANA TEKCTUNLHOW NPOMbILIEHHOCTU

MpsaavnbHbIe MalIKUHBI
m [TnaBHbI NycKk 1 NNaBHasi OCTaHOBKa ANs NPeAoTBpaLleHnst 0OpbIBOB U 0Ope30B.

m KOHCTpYKLMS YacTOTHOro npeobpasoBaTtens NO3BONSET IKCMNyaTUpoBaTh €ro B TSHXKENbIX YCINOBU-
AX (NpY HaNU4YUKM B BO3A4YXE NbIfK, YacTUL, NPSBKU U T.N.).

m YcTon4dmneas pa6oqaﬂ CKOPOCTb MNMOBbIWAET Ka4eCTBO KOHEYHOIo npoaykKTa.

CTupanbHble MalUUHbI

m OYHKUMS MOLLHOrO NogbeEMa KpyTSLLEro MOMEHTA.

m OyHKUMSA OrpaHnyYeHnst Ype3MepHOro KpyTHLLEero MOMeHTa.

m PasgenbHas HacTponka AnUTENbHOCTU pasroHa 1 ANUTENbHOCTU 3aMeasieHns.

m BcTpoeHHasa cuctema pereHepatMBHOro TOPMOXKEHWS (Y HacTOTHbIX NpeobpasoBaTernen MoLLHOC-
Tbi0 MeHee 22 kBT).

m [1NnaBHbIN NYCK N NSIaBHOE TOPMOXEHUE.



MabGapuTHble pa3mepbl

N700E-055LF/055HF, N700E-075LF/075HF, N700E-110LF/110HF
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O6Lwmre TexHNYECKNe xapakTepuCcTUKU

CraHpapTHble YacTOoTHbIe Npeobpa3oBaTenu Ha 200B

Mogenb yacToTHoro npeobpasosarens

(N700E - 5 0 o LF) 055LF 075LF 110LF 150LF 185LF 220LF

MakcvmanbHas MOLHOCTb COBMECTH- 55 75 1 15 185 2

Moro auratens (4 nontoca, kB)"

HomuHanbHas 200B 8,3 1,1 15,6 22,2 26,3 31,2

BXOAHas MOLL-

HOCTb (KBA) 240B 10,0 13,3 18,7 26,6 31,6 374

HomuHanbHoe HanpskeHne BXOAHOTO " _ 0 o

nepeMeHHoro ToKa (B) TpéxdasHoe (3 nposoaHuka) 200 — 240 B (+10%) 50/60 'y +5%

TH:KI\;vgiaanoe HAMPAKEHNE BBIXORHOTO Tpéxdasnoe 200 — 240 B (B COOTBETCTBMN CO BXOAHBIM HaNpsKEHNEM)

HoMuHanbHbIA BbIXOAHOM TOK (A) 24 32 45 64 76 90
PerenepatusHoe BcTpoeHHbIit 6ok pereHepaTUBHOrO TOPMOXeH!S (TOPMO3HON pe3ncTop ABNSETCS AONONHUTENbBHBIM NpUcnocobneHmem)

Topmoxe-

Hued MuHuManbHoe noakmnioYa- 17 17 17 87 6 6
emoe conpoTusnexue (Q)

Bec (kr) 45 45 45 6,5 75 8

CTaHpapTHbIe YacTOTHbIe npeobpa3oBaTenu Ha 400B

Mogenb yacToTHoro npeobpasosartens

(NTOCE- ... ... HF) 055HF 075 HF 110 HF 150 HF 185 HF 220 HF

MakcvmanbHas MOLHOCTb coamef;m- 55 75 1 15 185 2

moro fguratens (4 nontoca, kBt) Y

HomuHarbHas 380B 79 10,5 15,1 211 25,0 29,6

BXOAHas MOLL}-

HOCTb (KBA) 480 B 10,0 13,3 19,1 26,6 31,6 374

HomuHanbHoe HanpskeHue BXOAHOTO " B o 0

nepeMeHHoro ToK (B) TpéxdaaHoe (3 nposoaHmka) 380 — 480 B (+10%) 50/60 'y 5%

TH;Kr:vgiaanoe HANPSIKEHIE BLIXOAHOTO TpéxdpasHoe 380 — 480 B (B COOTBETCTBMM CO BXOLHBIM HaMPsKEHNEM)

HoMuHanbHbIA BbIXOAHOM TOK (A) 12 16 23 32 38 45
PerenepatueHoe BcTpoeHHbIi 6ok pereHepaTMBHOTO TOPMOXeHUs (TOPMO3HOV Pe3ncTop ABNSIETCS AONONHUTENbHBIM NPUCNOcCobneHrem)

Topmoxe-

Hued MuHuManbHoe noakmnioYa- 20 50 50 30 20 20
emoe conpoTusnexue (Q)

Bec (kr) 42 45 45 7 7 75

1) «CoBMeECTUMbIM ABUraTtenemM» B JaHHOM criyyae cyutaeTcs 3-chasHbiii ABuratens (pupMbl «XbtoHAan»). Mpu ncnonb3oBaHWKM MHbIX ABUraTenen,
cneguTte 3a TeM, YToObl HEe NogaTh Ha YacToTHbIN nNpeobpasoBaTens cepun N700E TOK, NpeBbILLAoLWUA HOMUHANBHOE 3HAYeHMe AN AaHHOro Yac-

TOTHOrO nNpeobpasoBaTens.

2) HomuHanbHoe Hanps>XeHune BbIXOAHOIo TOKa NOHMXAaeTCA Npu NoBbILLEHUN HANPAXXeHNA NUTaHnA (,D,I'IH npenoTepaLlleHna 3Toro ABrneHns cyllecT-

ByeT Takoe AONOIHUTENbHOE NpUcnocoGneHune, kak aBTomMaTuieckuii perynstop HanpsbkeHus (AVRY)).

3) YacToTHble npeobpasosatenu cepumn N700E ocHalleHbl BCTPOEHHBIM pereHepaTMBHBIM TOPMO3HBLIM KOHTYPOM. TeM He MeHee, npu Heobxoaumoc-

TN NONYYUTb BbICOKWUI TOPMO3HON MOMEHT, I'IOJ'Ib3yl7ITer TaknM OONONTHUTENbHbIM npmcnocoﬁneHmeM, Kak TOPMO3HOW pesuncTop.




CTaHpgapTHbIe YacTOTHbIe npeobpa3oBaTtenu Ha 200B 1 Ha 400B

XapaKkTepucTukm

Onucaxve

MeTop ynpaBneHus 4

MeToz NpoCTPaHCTBEHHOTO BEKTOPA LUMPOTHO-UMMYILCHOM MOZY ALY

[lnanasoH BbIXoAHbIX YacToT

0,01-400 Ty

ToyYHocTb YacToTh! &

Mpu LMdpoBo ycTaHoBKe: MakcumanbHas yactota + 0,01 %
Mpu aHanoroBol ycTaHoBKe: MakcumanbHas vyactota 0,1 %

PaspeLuatowias CnocoBHOCTb MO YacToTe

Mpw uncbposon ycranoske: 0,01 My [<100 Mu], 0,1 My [>100 My]
Mpu aHanorosoil ycTaHoBKe: MakcumanbsHas yactoTsl / 500 (npu 5 B nocTosHHOMO Toka Ha BXofie), MaKcu-
manbHas yacTota / 1 000 (npm 0-10 B nocTosHHOrO Toka, 4-20 MA)

BorbT-4acTOTHbIE XapaKTepUCTUKM

basogas yactota: 0-400 I'yy co cBoboaHbIM BbIGOPOM
Bo3moxeH BbIGOp XxapaKTepuCTUKI KPYTSLLEr0 MOMEHTA (MOCTOSIHHBIA MOMEHT/ MOHWKEHHbIA MOMEHT)

CnocoBHOCTL BblaepXUBaTL NepPerpyaku

150 % B Teyenme 1 MUHYTBI

[InuTensHOCTL pasroal 3ameaneHns

0,1 - 3000 cek (Bo3MOXeH BbIGOP NUHENHOMN MM KPUBOMMHEIHOI XapaKTepPUCTHKM)
Bo3moxHa ycTaHOBKa BTOPOr0 3HA4YEHUs ANMTENBHOCTY pasroHal 3amefieHus

TOpMO)KeHI/Ie NOCTOAHHbLIM TOKOM

,D,eVICTByeT B ManasoHe 0T MUHUMANbHOM YacTOTbl 40 3a4aHHON YacTOTbl TOPMOKEHNS
BoamoxHa HacTpoika UHTEHCUBHOCTM W ANMTENBHOCTY TOPMOKEHNS

Co cTaH-
AaprHon YcTaHaBnMBaeTCs KHOMKOI MOBBILUEHWS MOHIKEHS YaCTOThl

YcTaHoBka naxent MepemeHHbIit peauctop Ha 1 BT, 1-2 kQ

4acToThl onepatopa Mpw noctosHHom Toke 0-10 B (monHoe BxoaHoe conpoTusnenue 10 kQ), 4-20 MA (nonHoe BxoaHoe conpo-
C Hewnero | TvBneHve 250 kQ).
curHana
Co cTaH-

BpalieHne AapTHON KHonka «CtapT»/ kHonka «CTon» (NepexoA ¢ BpaLleHus BNepéa Ha peBEPCUBHOE BpaLLeHe OCyLLeCTBNS-

Bxogp! Bnepén naHenu €TCS KOMaHAON COOTBETCTBYHOLLEN (YHKLNM)

Bpatyexve onepatopa

Hasag

Crapt/ cTon C BHewHero | BpalleHve Bnepén/ ocTaHOBKa 1 PEBEPCUBHOE BPaLLEHNE/ OCTaHOBKA 3a4aK0TCS C MOMOLLbIO MPUCBOEHMS
curHana COOTBETCTBYIOLLMX KOHTAKTOB (MOXHO BbIBupaTh mexay 1a u 1b).

lMporpammupyemblit Bxog

KomaHga BpalleHns Bnepéa (FW), komaHaa pesepcuHoro Bpatenus (RV), ckopoctu 1-4 MHorockopoc-
THoro pexuma (CF1-4), BbiGop aHanorosoro Bxoaa HanpsikeHus)/ Toka (AT), 3alumTa oT HenpeaHamMepeH-
Horo nycka (USP), BHelLHee aBapuitHoe oTkmnoueHune (EXT), octaHoBka Ha Bbibere auratens (FRS),
TONYKOBOE ynpaBneHue geuratenem (JG), komanaa 6nokuposku nporpammsl (SFT), pasroH/ 3ameaneHue 2
(2CH), 2-4 rpynna napameTpoB ynpasnexus (SET).

lMporpammupyemblit BbIX0A

CurHan pa6oTbl (RUN), curHan o gocTvkeHum yactoTsl 1 (3agaHHoi vactoTsl) (FA1), curHan o goctuxe-
HWM 4acTOTbI 2 (3a4aHHON YaCcTOTbI MK YaCcTOThI, NPEBbILLAtOLLEN 3agaHHyto yactoTy) (FA2), npeasapu-
TenbHoe onoseLlerue o neperpyske (OL), oTknoHeHue Bbixoaa MI-perynuposanus (OD), aBapuitHblii
curHan (AL)

Bbixog
OtobpaxeHue 4acToTbl

AHanoroBbIN CYETYMK (MonHas wkana - 0-10 B nocTosHHOro Toka, Makc. 1 MA)
MoxHo BbIGMpaTh MEXy aHanoroBbIM CUrHaNoM BbIXOLHOW YacTOTbI, aHAMOTOBBIM CUrHANIOM BbIXOLHOTO
TOKa M aHaNoroBbIM CUrHANIOM BbIXOLHOIO HaNPSKEHMS

KoHTakT BbIXOZa@ aBapuitHOro
curHana

BbIKJ1 npu cocTosHum aBapum 4acToTHOro npeobpasoBatens (BbIxog kOHTakTa b)/aBTomMaTuyeckoe nepe-
kntoyenmre mexay coctosHuamn BKIT n BbIKI/MoxHO ncnonb3oBaTth nporpaMmmmnpyembiii BIXog,




OCHOBHble hyHKLMM

ABTOMATMYECKas HACTPOIiKa, (hYHKLIMS aBTOMATUYECKON PerynmpoBki HanpsikeHus (AVR), ycTaHoBKa
BOIbT-4aCTOTHbIX XapaKTepUCTHK, BbIGOP KPUBOI XapaKTepPUCTUK pa3roHa/3aMe/iieHusl, orpaHuyeHie
BEPXHETO/HWKHEro NPeaernoB 4YacToThl, 6-yPOBHEBbI MHOTOCKOPOCTHOW PEXIM, HACTPOIiKa CTapToBOI Yac-
TOTbI, HACTpOika HecyLen YacToTbl (0,5 — 16 k'), MAL-perynupoBaHme, Nepeckok pe3oHaHCHON YacToTbl,
ynpaBrieHye KpyTU3HOW XapaKTEPUCTUKI aHANIOroBOro NpUpaLLeHisl, YacToTa TOMYKOBOrO YNpaBneHus
[JBYraTenem, HacTpoika aneKTPOHHON TENMOBO 3aLLMThI, MOMbITKA MOBTOPHOIO Mycka, aBTOMATUYECKNI
nogbEM MOMEHTa, 0TOBpaXeHVe apx1Ba aBapuitHbIX OTKMIOYEHMIA, 6NOKMpOBKa NporpaMmel, S-obpasHas
XapaKkTepucTVka pasroHa/ 3ameaneHus, otobpaxeHue npeobpasoBaHns YacToThl, 3alLuTa OT HenpeaHame-
PEHHOrO Mycka, 2-9 rpynna napameTpoB ynpaBneHus.

3awwmTHble yHKLKM 7)

3aLLuTa OT NOBLILLIEHHOTO TOKA, OT MOBLILLEHHOTO HANPSHKEHNS, 3aLUUTa OT NEPErpy3ku (INEKTPOHHAs Ten-
noBas), oLwMbKa KOMMYHUKaLMK, 3aLLMTa OT MOHWKEHHOTO HANPSHKEHNS, 3aLLuTa OT KOPOTKOrO 3aMblKaHNs
Ha BbIX0Ae, 3aLynTa OT HenpeaHamepeHHoro nycka (USP), owwmnbka anekTpoHHo-nepenporpamMMmmupyemon
noctosiHHoM namaT (EEPROM), BHeluHee aBapuitHOe OTKMioYeHre, olwmnbka 3a3eMneHms, aBapuiHoe
OTKIIOYEHME MO Temneparype.

Pabouas Temnepatypa

-10-50° C (npu Temnepatypax Boiwe 40° C 3agaBaiite Hecyluyto yacToty meHee 2,0 kL)

Temnepatypa xpaHeHus

- 20 - 60° C (B TEYEHME HENPOAOIMKMTENBHOTO BPEMEHW NPU TPAHCMOPTHUPOBKE)

Y
ef;;j_lByVlﬂ BnaxHocTb Bo3ayxa MeHee 90 % (6es obpasoBaHns koHAEHCaTa)
arauuu Bubpauus 5,9 m/c? (0,6G), 10 - 55 I'y (onpepeneHa metogom nposepku JIS C0911)

XapaKkTepucT1k1 MecTa
YCTAHOBKM

He Bbiwe 1 000 M Hag YpOBHEM MOPA, B 3aKPbITOM NOMELLEHNN, NPU OTCYTCTBUM arpeCCUBHbIX ra3os.,
rOpHOYMX ra3oB, MacnsaHbIX Kanenb 1 nbinn

[lononHuTencHble ﬂpMCI’IOCO6J’IeHVIﬂ

dunbTp NOMEX, PEaKTop NOCTOSHHOTO TOKa, PeakTop NePEMEHHOTO TOKa, NaHemNb AUCTAHLMOHHOTO ynpas-
nexus, kabenb NaHeNM AUCTaHLUMOHHOTO YNpaBNeHusl, pereHepaTBHbIA TOPMO3HOM Pe3nCTop.

4) MNepep HacTporikon meToda ynpaeneHus, napametp A31 yctaHaBnmBaeTcst Ha 2 (6e3CeHCOpHOe BEKTOPHOE YyrpaB-
nexwue). MNMpu aTOM cnenyer yunTbiBaTb cneayoLlee:

- YcTaHoBKa Hecylen YacTtoTbl b11 gomkHa npesblwath 2,1 kMU,
- Mpu ncnonb3oBaHUK ABUraTenen ¢ MOLHOCTbIO MeHee MoNTIOBUHbI MakCMMarlbHOM MOLLIHOCTM COBMECTMMOIO ABuUraTe-
ns, [obuTbCA yAOBNETBOPUTENBHOMO KayecTBa paboTbl HaCTOTHOrO Npeobpa3oBaTenst CIIOXHO.
- MNpw ncnonb3oBaHMKM YacToTHOro NpeobpasoBatens Aa yNpaBneHus gsuratensmMmm, Konm4ecTBO KOTOPbIX NPeBbILIAeT
2, 6e3ceHCOpHOE BEKTOPHOE YNpaBrieHNe NPUMEHATb Hemb3s.

5) MNpwu ncnone3oBaHuun gpuratensi Ha Yactotax 6onee 50/ 60 'y, y3HanTe y €ro N3rotoBUTENS, KAKOBO €r0 MakcMmarb-
HOe OoMNyCTUMOE YNCIIO0 0BOPOTOB B MUHYTY.

6) HapéxHoe ynpaslieHne geurartenem BoO3MOXHO Npu npeBbllUEHNN BbIXOOHOW YaCTOTOM 3HAYEeHUS paBHOIo NpnmMepHo

1,5 kl'y (cm. napameTp A04).

7) MeTop 3awmTbl ocHoBbIBaeTca Ha JEM1030.




OpraHbl ynpaBneHUs 1 NoOpsAAOK X NPUMEHeHuUs

3aropaertcsi Npy LUMPOTHO-MUMMY/TbCHO 3aropaercsi Npy BBOAE 3HAYEHUSI.
MOZY/ISILUN HA BbIXOAE YAcTOTHOTO
npeoGpasoBarens UM Npu nogade

rovara «Crapr> (RUN) ® POWER lMokasbIBAET eayHNLY U3MepeHNst

oTO6paKaeMbIX BEIMUMH (HaCcTOTbl

3aropaercs npu nogade nutaHus WM CUibl TOKA).

Ha YaCTOTHbI NpeobpasoBaresb.

BbiktouaeT paboTaroLLmii YaCTOTHbIN
npeo6pasoBaresib, 06HYNAET
cpaboTaBLUWii aBapUIHBIA CUrHa

(1 Npw ynpaeneHnn 4acToTHbIM
npeo6pasoBaresiemM ¢ naHem
oneparopa, 1 Npu yrnpasneHun M
yepe3s koHTakTbl). Korga ynpaseneHue
4acTOTHLIM NpeobpasoBaTenem
OCYLLECTBNSAETCA Yepe3 KOHTaKT b15,
C MaHenu ynpas/eHysi MOXHO BKIOYaTb
WK BbIK/OYaTL PaboTy 3TOW KHOMKU.

[MokasbiBaeT 3Ha4eHWsA YacToTbl,
TOKa Apurarens, Yimcna OﬁOpOTOB
Aasuratens, Koapl aBapmVlelx CUrHasos.

Mpw ynpasneHnn YacToTHbIM
npeo6pasoBaresiemM Yepes KOHTaKTb!
3Ta KHOMkKa He aelicteyet. [laHHas
KHOMKa AeNCTBYET TONIbKO B TOM Cryyae,
eC/vi TopUT HaxodALmiAca Hag Hell
CBETOBOW MHAMKATOP.

KHorka BbIGopa KoMaHs. KHorka HacTpoiiku BbIXOAHOM YacToTbl
(mevicTByeT TOMLKO MPK ropsiLLEM
CBETOBOM WMHAMKATOPE).

yBel'II/IHI/IBaPOT/yMeHbLLIaiOT 3HayeHune
4acCToTbl N UISMEHAKT BE/TNYNHDI

HacTpanBaeMblX NapamMmeTpoB. 3aHocuT B NamsiTb Bbl6paHHb|e
AaHHble K 3alaHHble 3Ha4YeHUs.

CtaHpapTHble HACTPOMKM NaHenu onepaTtopa

© @ ©

Haxmute Eg Haxwnte Haxmute Haxmure
kHonky FUNC @® KHorky kHonky FUNC kHonky FUNC
o ©00 0L o o
Haxmute CoxpaHute Haxmute Haxmute
@ kHonky [laHHbIE HaX. kHonky FUNC @® KHorky
2 pasa kHornkn STR 1 pa3 4 pasa
= - Brounte

o 9 O YacTOTHbII
Haxmute Cgl Hacrpoiite CoxpaHute npeo6pasoaresb
kHonky FUNC 4acToTy, Hax. [aHHbIE HaX. HakaTtvem
1 pa3 ° o ° ° @ KkHomKy kHornkn STR KkHoMku (RUN)

OToGpaxeHune TeKyLen padboyen 4acToTbl

[Jvcnneii nokaxet
3HaueHue TekyLLel
paboueii yacToTbl

Haxmure
kHonky FUNC
1 pa3

Haxxmute

® kHorky
9 pa3




Cnuckun cpyHKUMN

Pexxnm otob6paxeHus (rpynna napameTpoB «d») u pexxum 6a30BbIX HaCcTpoek (rpynna napa-

meTpoB «F»

OcHoBHas HavanbHoe | M3meHeHus B
Kon HanmeHoBaHue Onucanue kopga
yHKLMS 3HayeHue xoge pabotbl
do1 KOHTPOITb> Ha BLIXOTHOM YaCTOTO ?ra()) ~40 0,0 'y, roput CBETOBOW MHAMKATOP «HzZ»
do2 KoHTponb Hag cunoit BeixogHoro Toka | 0,0 ~ 99,9 A, roput cBETOBOW MHAMKATOP «A»
do3 ES:L‘pO”b HaA BbIXOAHEIM HarpFXe- BbixogHoe HanpsikeHue nokasaHo Ha gucnnee (B) [V]
404 KoHTponb Hag HanpaBneHnem Bpa- «F» -gBuratenb BpalyaeTcs Bnepén, «r» - ABuraTenb
LIeHNs aBuratens BpaLlaeTcs B 06paTHyt0 CTOPOHy, «O» - cTon
; MokasbiBaeT npeobpa3oBaHHOE 3HaueHe (3agaHHoe
KoHTponb Hap 06paTHOI CBA3LH )
do5 napametpom A50); paboTaeT npyn BKIKOUYEHNMN (DYHK-
MO-perynupoBaHus
umv NMAL-perynuposaHmus
406 KoHTponb Hag cocTosiHueM BxogHoro | MokasblBaeT COCTOSHME NPOrpamMMUpyeMoro BXOAHO-
TepMuHana ro TepMuHana
Moka3sbiBaeT COCTOSHWE MPOrPaMMUPYEMOTO BXOLHO-
KoHTponb Hag COCTOSIHMEM BbIXOLHO- y
do7 r0 TEPMUHANA W BbIXOAHbIX TEPMUHANOB aBapUIAHBIX
ro TepMuHana
CcUrHanos
OtobpaxeHue npeobpasoBaHmst _
Oto6pa- dos YACTOTHI 0-99,99/100,0 — 400,0 (= d01 x b14)
XEHWe
6a30BbIX 09 KoHTponb Hag noTpebneHvem 09999 (B)
yHkLA SHeprum
410 KoHTponb Haz cymMmapHbIM Bpeme- 09999 (4acos)
HeM paboTsl B pexume RUN (Yachl)
KoHTponb Hag cymmapHbIM
d11 BpemeHeM pabotbl B pexume RUN 0 — 59 (MunyT)
(MUHYTBI)
412 HanpsixeHue 38eHa NOCTOSHHOO 0-999 (B)
TOKa
413 KoHTponb Hag BHELIHUMU OTKMKYe- lMoka3biBaeT noapobHyto MHOPMALMIO Mo NocneaHe-
HUSIMU My aBapUIHOMY OTKITHOYEHWIO
414 KoHTponb Hag npegnocnesHum MokasbiBaeT nogpobHyto MHGOpMaLMio Mo Mpeanoc-
BHELLHMM OTKITIOYEHNEM nefiHeMy aBapUiHOMY 3aLLUTHOMY OTKIHOYEHMIO
d15 KoHTponb Hag aByms npedbigywiumu | MokasbieaeT nogpoBHyo HOpMAaLKIo No AByM
BHELUHMMM OTKIOYEHWSIMM NoCNefHUM aBapuiHbIM 3aLLMTHBIM OTKITIOYEHUSIM.
416 KonTponb Hag Tpems npeabioywmmn | TMokasbiBaeT nogpobHyt0 MHAOPMALWIO MO TPEM
BHELLHVMM OTKITKOYEHWSMM MoCNefHUM aBapUAHBIM 3aLLMTHBIM OTKITIOYEHWSIM.
. . lMoka3blBaeT YMCNO aBapUiHbIX OTKMHOYEHWI Yac-
d17 [oCYET BHELLHMX OTKITHOYEHMI
TOTHOrO npeobpasosarens.
WcxoaHoe
FO1 HacTpoiika BbIXOAHOW YacTOThI 0,00 ~400,0 My saarHoe 0]
3Ha4eHne
4acToTbl
basosble 1-91 HacTpoika ANUTENBHOCTY 0,0 ~999,9 cex. /
wacrpoiikn | F02 | paarong 1000 ~ 3000 cek. 30,0 cex 0
1-9 HacTpomKka ANUTENBbHOCTH 0,0 ~999,9 cek. /
F03 3amMefieHust 1000 ~ 3000 cex. 30,0 cex 0
F04 HacTpoiika HanpaBneHus BpaLleHus 0 - Bnepép, 1 - pesepc 0 X




PacwupeHHble rpynnbl «A»

MOXeHMA NOCTOAHHBLIM TOKOM

/ameHeHuns
OcHoBHas HavanbHoe
Ko HaumeHoBaHue OnucaHve kopa B Xo4e
yHKUMS 3Ha4eHne
paboThl
MeTog ynpaBneHus 4acToToi 0 — kHoMKo# Ha YacToTHOM npeobpasosartene; 1 — co
A01 (HacTpoika MHOTOCKOPOCTHOMO BXOA@ KOHTPOIbHOMO TepMUHanNa; 2 — co CTaHAapTHON 0 X
pexuma) naHenu onepatopa; 3 — ¢ yoanéHHoi naHenu onepaTopa
VnpasneHite komaraoi CTAPT 0 — co cTaHpapTHo# I'IaHeJ'.ll/I oneparopa; 1 -0 BX0Aa
Ba3soBble A02 (RUN) KOHTPOMBHOMO TEpMUHANa; 2 — ¢ YAan€éHHoOM naHenu 0 X
HacTpOWKu oneparopa
A03 Hacrpoitka 623080 HaCTOTS! Hactpawnsaet 6a3oByto 4actoty ¢ 0 40 MakcumanbHoro 60,00 Iy X
ponyctumoro 3Hauenus (no 0,01 'u)
A04 HacTpoitka MakcumansHon MakcumarnbHas YactoTa MoxeT ObiTb 3a4aHa B Aunanaso- 6000T X
4acToThI He ot 6a3oeon yacTotsl A03 o 400 Iy (no 0,1 Ty) PO
A0S CTapT BHELLHen HaCTpOWKK 0 ~ 400 Ty (10 0,01 M), 0,00 Ty X
YacTOThI
AO6 KoHeL, BHeLLHeN HacTpoliku 0~ 400 Ty (10 0,01 M), 000 Ty X
4acToThl
Hactpoiika aHa- | Ag7 | Hactponka rewna crapra 0-100 (10 0,1 %) 0,0% X
FI0rOBOIO BXOAA ::HeUJHevVI 4acToThI
(acTpoitka BHe- | pQg | MacTROMKA TEMNAKOHUABHE: | 4 46 n6 0 1 %) 100,0 % X
UHel YacToTbI) LWHEW 4aCTOTb!
A09 HaCT.pOMKa B/Ia cTapTa BHE- 0 — ctapT npw ctapToBoil YactoTe; 1 —ctapT ¢ 0 'y 0 X
LUHE# YacToThl
A10 HacTpoiika BbIGOpKY BHELLHEN 3anaéT konn4ecTBO BLIGOPOK HA aHANOroBOM unbTpe 0 X
4acToThl B AnanasoHe o1 1 00 8
A11— | YacToTbl MHOrOCKOPOCTHOrO 0,00 ~ 400,0 Ty (0 0,01 Ty i 0
Hacrpoiika A25 | pexuma
MHOroCKopoc- A26 HaCTpovn(a 4acToThl TOJ'I‘-IKF)BOFO 0’5 - 10‘0 rLl (I'IO 0101 |—Ll|>, 0‘50 rLl 0
THOTO pexvMa ynpaenexus gsuratenem (jog)
11 TONYKOBOM BbiOop BMaa ocTaHoBKM 0 - ocTaHoBKa Ha Bblbere gpuratens, 1 — oCTaHoBKa C
4acToThl A27 ABUratens, ynpaensemoro B 3amMefneHneM, 2 — 0OCTAHOBKa C TOPMOXEHNEM NOCTOSH- 0 X
TONYKOBOM pexume (jog) HbIM TOKOM
A28 Bbibop meToga nogbéma nycko- | 0 — nogbEM nyckoBOro MOMeHTa Bpy4Hylo; 1 — aBToMa- 0 X
BOTO MOMEHTa TUYECKWIA NOABEM MyCKOBOTO MOMEHTa
A29 lMoagbEm MyckoBOro MOMeHTa Hacrpoiika HanpsikeHns nogbEMa MyCKOBOTO MOMEHTa 10 0
BPYUHYIO BPYYUHYIO e
BonbT- yacto- A30 HacTpoitka yacToTbl nogbéma BbIGop COOTHOLLEHNS YacTOT Ha OcHOBE 6a30BOIA YacTo- 10.0 % 0
THblE XapakTe- MYyCKOBOrO MOMEHTA BPYYHYI0 Tbl B Ananasone ot 0 go 100 % o
PUCTURY 0 - NuHeiHas XxapakTepucTka MOMEHTa; 1 — MOHK-
A3 MeTog ynpaBneHus XEHHasl XxapaKTepucT1ka MOMeHTa; 2 — Be3ceHcopHoe 0 X
BEKTOPHOE YrpaBrneHue
A32 Hactpoifka npupalleHns 20~ 100 % 100,0 % 0
BbIXOAHOIO HaNpSHKEHNs!
A33 BriGOp yHKIUM TOPMOXEHHA 0 — oTkntoyeHa; 1 - BKIoYeHa 0 X
MOCTOSIHHLIM TOKOM
] A34 HacTpoiika 4yacToTbl TOpMOXe- 0,0 ~ 10,00 i (0 0,01 ) 0,50 Ty N
Hacrpoiika HWs TOCTOSIHHBIM TOKOM
TOPMOXEHNS A35 HacTpoiika 3agepxku TopMoxe- 0,0 ~ 5,0 cekyHa (10 0,1 cekyHabl), 0.0 cek X
MOCTOSHHBIM HWS NOCTOSHHBIM TOKOM
TOKOM i -
A36 HacTpoiika IHTEHCUBHOCTY TOp 0~50% (10 0,1 %) 10,0 % X
MOXEHWS! NOCTOSIHHBIM TOKOM
A37 HacTpoitka ANUTENLHOCTH TOp- 0,0 ~ 10,0 cexyHp (no 0,1 cekyHAbl) 0,0 cek X




HacTpoitka BepxHero npegena

A38 A39 ~ A04 Ty (no 0,01 ') 0,00y
4acToTh!
A39 l':':gfi‘f"a HIDKHETO TIPEABNA 1 ) 00 ~ A38 'y (o 0,01 ) 0,00y
Hacrpoitkn A0
XapaKkTepuctvik A42 | Ckadok yacTorsl 0,00 ~400,0 'y (o 0,01 ') 0,00y
4acToThI Add
Ad1 HacTpoiika WnpKHbI Arana3oHa
Ad3 P PUHE! A 0,00 ~ 10,00 'y (N0 0,01 ') 0,00 Iy
Ad5 ckayka 4acToThl
A46 BriGop dykicium MAT-perynu- 0 — oTKMioueHa; 1 — BKMtoYeHa 0
pOBaHus
A47 HacTpoitka nponopLuoHansHo- 0,1~ 100,0 % (10 0,1 %) 10.0 %
ro npupailenms (P) ’ ' ' )
p4g | HacTponka ukterpancoro 0,0 ~ 100,0 cex (M0 0,1 cex) 10,0 cex
Hactpoitka MAL- npApauorts ()
Hactpoika auddepeHumans- -
perynupoBaHus A49 Horo npupaieHus (D) 0,0 ~100,0 cek (no 0,1 cex) 0,0 cex
A50 Hactpoitka wkanel NAQ-pery- 0,1~ 1000,0 (0 0,1) 100,0
NIMPOBaHUS
Hactpoitka MeToaa Bxofa
A51 obpatHoii cesisn MUL-perynu- 0 — ToKOM; 1 — HaNpPSXXEHNEM. 0
poBaHus
| 0 - dyHKums nocTosiHHO BKNtoYeHa; 1 — hyHKLus MocTo-
HacTpoiika , SIHHO BbIKMIOYEHA; 2 — (OYHKLMS BBIKIIOYEHA TOMBKO BO
0 A52 Bbibop chyHKLmMM aBTOMaTNYEC 2 — chyHiy 0
oYK KOVA perynMpoBKI HanpshKeHNst BpeMA JaMEANCHHS
aBTOMATUYECKO 200/220/230/240 (y yacToTHbIX NpeobpasoBaTeneil Ha
perynupoBku HacTpoitka HanpsixkeHus nuTa- 200 B)
HanpsxeHns AS3 HWs aBuUratens 380/400/415/440/460/480 (y yacToTHbIX npeobpasosaTe- 220B/3808
nei Ha 400 B)
A54 2-9 ANUTENbHOCTb PasroHa 0,1~999,9/ 1000 ~ 3000 cekyHa 10,0 cek
- INUTENBHOCTb 3aMefNeHNs ,1~999, ~ CeKyHA ,0 cek
Ab5 2 0,1 ~999,9/ 1000 ~ 3000 10,0
Hactpo/ika MeToAa nepenio- 0 - Bxog ¢ TepmuHana (2CH), 1 — ¢ NOMOLLbIO HACTPOWKK
YeHusi ¢ 1-ro pasroHa/ 1-ro
A56 , 4acToTbl NepekntodeHus ¢ 1-ro pasroHa/ 1-ro 3ameane- 0
3aMeaneHns Ha 2-i pasroH/ 2-e N
HWS Ha 2-1 pa3roH/ 2-e 3amenieHne
3amefieHve
Hactpoika YacToTbl nepeknto-
A57 YeHWs 4NTeNbHOCTM pasroHa/ 0,00 ~400,0 Iy (no 0,01 Tw) 0,00 My
3aMe[iNIeHNst B XOe pasroHa
HacTpoiika yacToTbl nepeknto-
A58 YeHUs ANUTENbHOCTH pasroHa/ 0,00 ~ 400,0 I (0 0,01 ) 0001y
OYHKLMM 2-T0 3amefneHus B XoAe 3ame-
pasroHa u 2-ro nenus
SaMeqneHus A59 E:;?gsa(bowb' XapaKTepueTHy 0 - nuHeitHasi; 1 — S-o6pasHas; 2 — U-obpasHas 0
AB0 BoiGop dhopmel XapakTepucTki 0 - nuHeitHas; 1 — S-o6pasHas; 2 — U-obpasHas 0
3aMefneHus
261 Hacrpoiika cmeweHus curHana | 3agaér cmelleHne HanpskeHUs Npu BO3HUKHOBEHUN Ha 0.0
BX0fHOro Hanpshxerust [O] BXO[I€ BHELUHETrO aHaNIoroBoro curHana. '
762 Hactpoiika npupallenns curHa- | 3agaét npupalleHue HanpsikeHust Npy BO3HUKHOBEHNM 1000
na BxogHoro Hanpsikerus [O] Ha BXO[1e BHELLHEro aHanoroBoro curHana. '
A3 HacTpoiika cmeLyeHuns curdana | 3agaér cMeLLeHne Curbl Toka npy BOSHUKHOBEHUN Ha 0.0
BxogHoro Toka [Ol] BXO[1€ BHELUHEro aHanoroBoro curHana. '
A4 HacTpoiika npupallenuns curHa- | 3agaért npupalleHue cunbl Toka NPy BO3HUKHOBEHWM Ha 100.0
na BxoaHoro Toka [Ol] BXO[1€ BHELUHEro aHasoroBoro curHana. '
AG5 HaCTpoWk BeHTURSTOPa 0 - Bcerpa BKIT; 1 — BKJ1 Tonbko npu pabote 4acToTHOrO 0

npeobpasosarens no komage «Crapt» (RUN)




PacwwupeHHble yHKUUM rpynnbl «b»

3a3emneHund

JNNeHs Ha OCHOBE 3aJaHHOro npoLeHTa OT HOMUHanb-
HOro TOKa 4YaCTOTHOro npeo6paaoBaTenﬂ.

OcHog-
HavanbHoe 13meHeHus B xome
Has Kon HaumeHoBaHue OnucaHnve kopa
3HayeHne paboTbl
hyHKLMS
0 — aBapuiiHbIi curHan nocre OTKNKYeHus:; 1 — nos-
BbiGop pexuma NoBTOPHOTO TOPHbI nyck ¢ 0 'L, 2 — NOBTOPHBIN NyCK ¢ 3apaHee
b01 nycka nocne KpaTkoBPEMEHHOMO | 3afaHHON YacToTbl; 3 — MpK NOBTOPHOM MycKe — 0CTa- 0 X
OTKIMKYEHUS NUTAHUS HOBKa C MOMOLLbI0 3aMeAneHus C 3apaHee 3aaHHON
PyHKLM 4acToThI
noBTOp-
ngoop [Jonyctumas anuTenbHOCTL
nveka b02 kpaTkoBpemeHHoro oTknoyerus | 0,3 ~ 1,0 cexyHabl (no 0,1 cekyHabl) 1,0 cexk X
y nUTaHUs
3apepka nepes NOBTOPHbLIM
b03 nyckom nocne kpaTkopemeHHo- | 0,3 ~ 1,0 cekyHabl (no 0,1 cekyHAbl) 1,0 cex X
rO OTKIOYEHWS NUTaHNS
. 3anaéT ypoeeHb cpabaTbiBaHWs 3NEKTPOHHOTO TeNmo-
PyHKLM HacTpoika ypoBHs TENoBoro AacT yp P op 0
SreKT- b04 ene Boro pene B AvanasoHe ot 20 40 120 % oT HoMMHarb- 100,0 % X
POHHOTO P HOrO TOKa YacTOTHOro NpeobpasoBatens
Tennoso- bo5 | HacTPoiika xapakTepucTuk 0 — SUB (OHUKEHHbIE XapakTepUCTUKA MOMEHTa) 1 X
ro pene TenmnoBoro pene 1 — CRT (NMHeiiHble XapakTepucTUkV MOMeHTa)
0 —pexvM orpaH1YeHUs NeperpysoK 1 nepeHanpsxe-
HUS OTKIMIOYEH;
b06 Pesxum orpaHuyenms neperpys- | 1 — BKIOYEH PEXUM OrPaHUYEHNS NEPErpy3oK 1 X
PyHKLMM K1 1 NepeHanpsikeHus 2 — BKIKOYEH PEXMM OrpaHN4eHUs NepeHanpskeHUs
OrpaHu- 3 - pexuM orpaHUYeHNs Neperpy3ok U NepeHanpsixe-
4enuns HUS BKITIOYEH:;
nepe- » . "
pyaKU b07 Hacrpoiika ypoBHs orpaHuye- YpoBeHb AONYCTUMOI Neperpyskn 3aaaétcs B anana- 150 % X
HWA neperpysku 30He 0T 20 o 200 % OT HOMUHANBHOrO ToKa °
HacTpoiika noCcTOsIHHON OrpaHu-
b08 P P 0,1~ 10,0 cekyHa (no 0,1 cekyHabl) 0,1 cek X
YeHUs neperpysku
BrokvpoBka NporpamMMbl He JOMyCKaeT U3MEHEHUe
b09 BbiOop 6r1okMpoBKY MporpamMmbl P porp Rory 0 X
[JaHHbIX ONepaTopom
Perynuposka ctaptoBom
b10 rynvip P 0,50 ~ 10,00 'y (o 0,01 ') 0,50 Ty X
4acToThI
b11 Perynuposka HecyLuein yactotel | 0,5~ 15,0 k'y (no 0,1 kl'y) 5,0 Ky 0
b12 Bbibop pexuma nHnumanmsa- 0 — MHMLUMan13aLMs apX1Ba aBapuiHbIX BbIKIKOYEHWI; 0 X
Lnm 1 — MHALManW3aums AaHHbIX
Bbibop Ha4yanbHOro 3HaveHus
b13 P 0 - Kopest; 1 — Espona; 2 - CLUA 0 X
(kof CTpaHbl)
KoaddmumeHT npeobpasosa-
b14 (bpuUeRT npeobp 0,01 ~ 99,99 (o 0,01) 1,00 0
HU1sI 4acTOThl
Mpoune b15 BkntoyeHne paboTbl KHOMKN 0 — kHonka «CTon» BKIOYEHa; 0 X
yHKLMM «Ctony (STOP) 1 — kHonka «CTom» BbIKMKOYEHa
0 - noeTopHbIN Nyck ¢ 0 'y;
Pabora B cnyyae ocTaHoBKM Ha , ;
b16 1 — NOBTOPHbIN MYCK C 3apaHee 3aA4aHHoN YacToTbl; 0 X
BblOere gBuraTens
2 - ocTaHOBKa Ha Bblbere fBuratens.
3apaliTe KOMMYHUKALMOHHBI KOA YacTOTHOrO npe-
; obpasoBatens B AnanasoHe 0T 1 4o 32 npu noaknto-
b17 KOMMyHWKaLMOHHBIN Ko, P A A pr oA 1 X
YeHWUn YacToTHOro Npeobpa3oBaTtens K BHELIHEMY
ynpasnsioLLemy 060pyaoBaHuio.
0 — HeMcnpaBHOCTb 3a3eMIEHUS He ONPEeNENseTcs;
b18 Onpegenexune HencnpaBHOCTM 0,1-100,0 % - onpegeneHue HemcnpaBHOCTH 3a3eM- 0.0 X




PacwupeHHble yHKUuUM rpynnbl «Cx»

HO OTKPbITbIE/ HOPManbHO
3aKpbITbIE)

(NC)

OcHoBHas HavarnbHoe | W3meHeHus B
Kon HanmeHoBaHue OnucaHue kopa
yHKUMS 3Hau4eHve xoze pabotbl
Bpaluenve Bnepén (FW);
PesepcusHoe BpaLerue (RV);
MHOrOCKOPOCTHOW pexum, komaHga 1 (CF1);
MHOrOCKOPOCTHOM pexuM, koManaa 2 (CF2);
MHOrOCKOPOCTHOM pexuM, komanga 3 (CF3);
MHOrOCKOPOCTHOW pexuM, koManaa 4 (CF4);
HaCTDOMKE DOrDAMMIADYE- TONYKOBLIV pexxium paboTbl feuratens (JG);
Co1 P porp Py rpynna napameTpos ynpasnexus 2 (SET); 0 X
moro Bxoaa 1 .
komaHga 2-ro pasroHa/ 2-ro 3amegnenus (2CH);
OCTaHOBKa Ha Bblbere gsuratens (FRS);
BHELUHee aBapuitHoe oTkrioyeHune (EXT);
) 3aluuTa ot HenpegHamepeHHoro nycka (USP);
Hactpoiika 6nokuposka nporpammbl (SFT);
BXOA0B MEepexof Ha aHanoroBbili BXOA Toka/ HanpskeHna (AT);
nepesarpyska (RS).
02 Hactpoiika nporpammupye- Cu. CO1 1 N
MOro Bxopa 2
c03 HacTtpoitka nporpammupye- Cwm. CO1 2 X
MOro Bxoaa 3
Cos Hactpoiika nporpammupye- Cu. CO1 3 X
Moro Bxoaa 4
o5 HacTtpoiika nporpammupye- Cwm. CO1 13 X
MOro BXofa 5
06 Hactpoiika nporpammupye- Cu. CO1 14 X
MOro Bxojaa 6
HacTpoiika kokrakros alb HacTpaumBaeT koHTakTbl a/b nporpammupyemoro Bxoaa 1
Bxoga 1 [NO/NC] (Hopmanb- P porp Py A
co7 0 — KOHTaKTbl «a» (HopManbHO oTKpbITbIE) (NO) 0 X
HO OTKPbITbIe/ HOpMamnbHO
1 — koHTaKTbl «b» (HopmanbHo 3akpbiTbie) (NC)
3aKpbITbIE)
HacTpoiika koHTakToB a/b
Bxoga 2 [NO/NC] (Hopmanb- | HactpauBaeT koHTakTbl a/b nporpammupyemoro Bxoaa 2
C08 0 X
HO OTKPbITbIE/ HOpManbHO (NC)
3aKpbITbIE)
HacTpoiika koHTakToB a/b
Bxopa 3 [NO/NC] (Hopmanb- | HactpansaeT koHTakTbl a/b nporpammupyemoro Bxoga 3
C09 0 X
5 HO OTKPbITble/ HOpManbHO (NC)
Hacrpoitka 3aKpbITbIE)
COCTOSHUSA .
BXO HacTpoiika koHTakToB a/b
Jafol:}
c10 Bxopa 4 [NO/NC] (Hopmane- | HactpanBaeT koHTakTbl a/b nporpammupyemoro Bxoga 4 0 X
HO OTKPbITbIe/ HOPManbHO (NC)
3aKpbITbIE)
Hactpoiika koHTakTOB a/b
o1 Bxopa 5 [NO/NC] (Hopmanb- | HactpansaeT koHTakTbl a/b nporpammupyemoro Bxoga 5 0 X
HO OTKPbITble/ HOpManbHO (NC)
3aKpbIThIE)
HacTpoiika koHTakToB a/b
c12 Bxopa 6 [NO/NC] (Hopmane- | HactpansaeT koHTakTbl a/b nporpammupyemoro Bxoga 6 0 X




HacTpoiika nporpammupye-

(Kop)

CwurHan pa6otbl (RUN);

CUTHaM 0 JOCTIXKEHWM YacTOTbl (Ha 3a[aHHOM YacToTe)
(FA1),

CUTHaM 0 AOCTKEHWM YacToTbl (Ha 3afaHHO YacToTe

c13 M:JI_IXeBHXOAOB’ OCHALUSHHEX 1 /it Bbiwe 3afaHHoi yactotl) (FA2); !
P npenBapuTensHOE onoseLLieHmne o neperpyake (OL);
OTKIOHEHWe curHana M O-perynnpoBanus Ha Bbixoge
(OD);
Hactpoiika aBapuiiHbIi curHan (AL).
BBIXOA0B HacTpoitka KoHTaKTOB alb
c14 IPOTpAMMIPYEMOIO BbIXO KoHTakTbl «a» (HopmansHo oTkpbITbie) (NO) 0
1 KoHTakTbl «b» (HopmanbHo 3akpbiTbie) (NC)
HacTpamBaeT nporpaMMmpyemblii aHanoroBbIN BbIXOS,
(FM)
Pexum oTobpaxenus Ha (Kog)
C15 0
MOHUTOpE OtobpaxaeT BbIXOAHYH 4acToTy
OtobpaxaeT BbIXOAHOM TOK
OtobpaxaeT BbIXOOHOE HanpsikeHue
N Perynuposka npupatleHns o o 0
Hactpoika €16 | avanorosoro cuétumea 0-250 % (no 1 %) 100.0%
COCTORMVIA PerynupoBka cmeLeHus
BbIXOZ0B c17 ynvp e -3,0-10,0 % (no 0,1 %) 0,0%
aHarnoroBoro cY&TumKa
PerynupoBska ypoBHs npeg- 3anaéT ypoBeHb NpeBapuTENBHONO OMOBELLEHNS O
C18 BapUTENBHOMO ONOBELLEHMS neperpyske B guanasoHe ot 50 go 200 % HoMWUHanLHOro 100,0%
0 neperpyske TOKa YacToTHOro NpeobpasoBatens.
Hactpoiika yacToTbl,
HacTpoitku, C19 KOTOPYH HyHO focTiyb npu | 0,00 —400,0 My (no 0,01 T'y) 0,00 Ty
CBSA3aHHbIE C pasroHe
BbIXoAaMM HacTpoiika yacToTbl,
C20 KOTOPYH HyHO focTiyb npu | 0,00 —400,0 My (no 0,01 T'w) 0,00 Ty
3aMeAneHnn
21 HacTpoiika ypoBHS! OTKIOHe- 0,0-10,0 % (10 0,1 %) 1.0%

Hua MO-perynuposanus




I'Iapameprl NOCTOSAHHOM ABUraTens rpynnbl «H»

K11 NOCTOSIHHOW ABuraTens

OcHoBHas HavanbHoe 13meHeHvs B
Ko HanmeHoBaHue OnwcaHve koga
yHKLMSA 3HayeHne xogae pabotbl
y 0 — camoHacTpoiika OTKMoYeHa; 1 — camoHa-
Pexum camoHacTporiku N 0 X
CTpOVika BKITOYeHa
H02 BbiGop nocTosHHO ABMraTens 0 - CTangaprHas HOCTOH?Haﬂ RBAraTens; 0 X
1 — AaHHbIE CAMOHACTPOMKN
0-220B/2,2 kBt
1-220B/ 3,7 kBT
2-220B/5,5 Bt
3-220B/7,5«Bt
4-220B/ 11 kBT
5-220 B/ 15 kBT
6-220 B/ 18,5 kBT
7-220 B/ 22 kBT
8 - 220 B/ 30 kBT
HO03 MowHocTb aBuratens 9380 B/ 2.2 kBT X
10 - 380 B/ 3,7 kBT
11-380 B/ 5,5 kBT
12-380B/7,5 kBT
13-380 B/ 11 kBT
HacTtpoitka nocto- 14 - 380 B/ 15 kBT
SIHHOW ABUraTens 15-380 B/ 18,5 kBT
16 — 380 B/ 22 kBT
17 - 380 B/ 30 kBT
HO4 KonnyecTBo nontocos gguratens 2/ 4/ 6/ 8 nontocos (P) 4
HO05 HomwuHanbHbIN TOK ABUraTens 0,1-200,0A
HO6 Tok aBuratens 6e3 Harpy3ku (lo) 0,1-100,0A
HO7 HomuHanbHas npobykcoska ABu- 0.01-100% X
ratens
H08 ﬂepBMque{conpOTMBneHwe R1ans [vanason Hactponku: 0,001 ~ 30,00 Q X
NOCTOSIHHO ABUraTens
H09 MHAY”MBHOCTbvneperpysm (Lsig) [uanason Hactporiku: 0,01 ~ 100,00 mH X
QNS NOCTOSIHHOW ABUraTens
H10 Rariksie HOVR1 ANA CaMOHACTPONKA [vanason Hactporku: 0,001 ~ 30,00 Q X
NOCTOSIHHOM ABUraTens
H11 flaHsie no Lsig Ans caMoHacTpoik [unana3soH Hactpoiiku: 0,01 ~ 100,00 mH X




3awmnTHble (hyHKLUUU

Ha oucnnee nnm Ha
OyHKUMS OnucaHue UMchpoBOM NaHenu
oneparopa

Mpu KOPOTKOM 3aMblKaHIM Ha BbIXOAE YaCTOTHOrO NpeobpasoBaTens UK Npu 3acTpsie-
LemMm Bane asuraTens Ha YaCTOTHbIN npeo6paaoBaTenb Ha4ynHaeT noctynatb CNULLKOM
3awuTa oT NoBLILLEHHOTO TOKa CUMbHbI TOK. NS 3aWwuThl YaCTOTHOrO NpeobpasoBaTens OT 3TOr0 YPE3MEPHOTO TOKA E04
BbIXOZ, 4acTOTHOro Npeobpa3oBaTens oTkto4YaeTcs cpabaTbiBaHUEM KOHTYpa, NpeaHa-
3Ha4YeHHbIM ANng 3aLlyTbl OT NOBbILIEHHOro TOKa.

Koraa anekTpoHHas Tennosas 3almta 06HapyXMBaeT neperpysky ABuraTens, npomcxo-

; E05
AUT aBapuiHOe OTKMIoYEHe YaCTOTHOrO NpeoBbpasoBaTens ¢ OTKIIOYEHNEM €ro BbIXoaa.

3awyTa oT neperpyskm

Korpa, B cBSI3M C pereHepaTMBHOI 3Heprien, NocTynatoLLel OT ABUraTens, HanpskeHme
B LUMHE NOCTOSIHHOMO TOKa NPEBbILAET ONPeAeNEHHbIV NOPOr, NPOMCXOAUT aBapuinHOE EO07
OTKIMIOYEHME YaCTOTHOTO Npeobpa3oBaTens C OTKIIOYEHWEM €0 BbIX0Aa.

3aLyuTa oT NOBLILIEHHOrO Hanps-
KeHnst

O6HapyxeHa oLwnbka KOMMyHUKaLMK MEXAY NaHerblo onepaTtopa U YacToTHbIM Npeob-
pasoBarenem.

Owmbka KOMMYHMKaLN E60

Ecnu BHyTpeHHee HanpshkeHne B LUMHE NOCTOSIHHOMO TOKa OMYCTUTCS HUXKE ONpeaenéH-
HOro Nopora, KOHTYp YNpaBNeHus He MOXET HopManbHo paboTatk. B aTom cnyyae
BO3MOXHbI TAKKE NEpErpes ABUraTeNs W CIINLLKOM HU3KMIA KpYTSLLMA MOMeEHT. Ecnn
HanpsikeHue onyckaetcs ke 150 — 160 B (ans yactoTHbIx npeobpasosatenei Ha 200 E09
B) unu ke 300-320 B (ons yactoTHbIX npeobpasosateneit Ha 400 B), npoucxogut
aBapuItHOE OTKIIOYEHME YacTOTHOMO Npeobpa3oBaTens ¢ OTKIOYEHWEM ero Bbixoga. JTa
olwnbka MoxeT cpabaTbiBaTb NPU KPATKOBPEMEHHBIX MCHE3HOBEHUSIX MUTAHWS.

3aLymTa OT MOHMKEHHOTO Hanps-
KeHnst

Ipy KOPOTKOM 3aMbIKaHUW Ha BbIXOZ4AX YAaCcTOTHOMO NpeobpasoBaTens BO3HNKaeT
KopoTkoe 3aMblkaHne Ha BbIXoge CTMLLUKOM CUIbHBIN TOK. B 3TOM Cryyae cpabaTbiBaeT 3aLMTHbIN KOHTYP, OTKITIOYatoLLMiA E04 unn E34
BbIXOf, YaCTOTHOro NpeoBbpasoBartens.

Ownbka He NPeayCMOTPEHHOTO Mycka BO3HWKAET B TOM CMyyae, €CNW NUTaHWe nopaércs
HenpeaHamepenHbii nyck (USP) Ha YaCTOTHbII NpeobpasoBaTenb, ynpaensembii ¢ TepMuHanos. (Mpy ycrosun Bkmiove- E13
HUS (OYHKLMK 3aLLUTbI OT HenpeaHaMepeHHOro nycka.)

Bbixog, npeo6paaoBaTenﬂ OTKNO4aeTCA B TOM Ciny4ae, Koraa B ANeKTPOHHO-Nepe-

Owwmbka aneKTPOHHO-Nepenpor- nporpaMMuUpyeMOoil OCTOSIHHOI NamsiTi NpeobpasoBaTterns BO3HWUKAeT OLmMbKa 13-3a
paMMM1PYEMOii NOCTOSIHHON NaMATU | BHELUHUX NOMEX, YDe3MEPHOTO MOBbLILLIEHNSI TEMMNEPATypPbl UMK MO MHLIM NPUYMHAM. E08
(EEPROM) lMpoBepbTE HACTPOMKM YACTOTHOTO NpeobpasoBaTenst, YTODbI BbISICHUTL, NOYEMY HE

cpaboTanm apyrvie aBapuiiHble CUTHabl.

Ecnu B NoCTOPOHHEM 060pyJJ,OBaHMM Unu B NOCTOPOHHUX an6opax BO3HMKaET OLMOKa,
npeoGpasoBaTenb nonyyar COOTBeTCTByIOLLl'VIl;l CUrHan 1 OTKMIOYaEeT CBOW BbIXOA, (ﬂ]’lﬂ

BHeLuHee oTkntoueHne E12
TOro, 4toBbl 3Ta (hyHKUMS cpaboTana, HyXHO COOTBETCTBYIOLLMM 06Pa3oM HAacTpoUTL
nporpamMMupyemblil BXxog.)
Korga Temnepatypa rmaBHOro KOHTYpa NOAHUMAETCS Bbille 3a4aHHOMO 3HAYEHMS], OHa
OTknroyeHre no Temnepatype ONpeAeNseTcs TENNOBbIM JATYMKOM, OTKHOYAOLLMM BbIXO4 4aCTOTHOMO npeobpasosa- E21
Tens.
3aluTa oT NoBpeXaEHNs 3a3eM- YacToTHbI npeobpasoBaTenb 3alMILEH LIENbI, ONPEeAENSIOLLEN Hamniue NoBPEXAEHNNA E14
neHus 3a3eMMNeHNs MeXay BbIXOLOM YaCTOTHOMO Npeobpas3oBaTens 1 ABUraTenem.

3almnTHble PYHKUUM 3aLUMLLAl0T YacTOTHLIN NpeobpasoBaTtenb OT MOBLILLEHHOro Toka, OT MOBbI-
LLUEHHOrO HaNpPSXKEHUSI U OT NMOHWKEHHOTO HanpsikeHus. [Nocne cpabaTtbiBaHWS 3aLUUTHOWM OYHKLMK
BCE BbIXO[bl YaCTOTHOIo NpeobpasoBaTens OTKNIOYAKTCS, U ABUraTenb OCTaHaBNMBaeTCs Ha Bblbe-
re. YacToTHbIN NnpeobpasoBaTtens 6yaneT OTKMYEH BNNOTL A0 TOFO MOMEHTa, korga 6yaeTt nogaHa
KOMaHAa nepesarpysku.



PYHKLUN KOHTAKTOB

OnuncaHne KOHTAKTOB CUITIOBOIro KOHTypa

MapkupoBka
KOHTaKTa

HanmeHoBaHue KoHTakTa

O6bsicHeHME hyHKLMK

R, S, T(L1,L2,L3)

KoHTaKTbI BX0Aa CeTeBOro nUTaHng

npeobpasosarernb

K AaHHbIM KOHTaKTaM NoAKntoYaeTcs NuTaHue, nocrynarowiee Ha 4acTOTHbIN

U,V, W (T1, T2, T3)

KoHTakTbl BbIxOAa npeoGpasoBaTenﬂ

[nsa coegunHeruns ¢ 3-hasHbM anekTpoaBMuraTenem

Ypanute nepembluky Mexay PD 1 P 1 nogknoyute peaktop NoCTOSHHOrO Toka,

pasoBatens

PD, P (+1, 4) PeakTop nocTosiHHOrO TOKa .
ONTUMU3UPYIOLLIUIA KO3PULIMEHT MOLLIHOCTH.
KoHTaKT Ans noAKnto4eHns BHELHEro Top-
P, RB (+, +B) A A P [ns nogknio4eHus 4ONONHUTENBHOrO BHELLHEro TOPMO3HOMO Pe3nucTopa.
MO3HOr0 peancTopa
KoHTaKT ans 3asemnenns 4acToTHoro npeob-
G Sasemnenve

OnucaHue KOHTaKTOB CUrHasrbHOro KOHTYypa

rpy3ke (OL), curHan owmbku otknoHerus MAO-perynuposanmns (OD),
aBapuiHbIin curan (AL).

MapkupoBka
CurHan P HaumeHoBaHue koHTakTa OyHKUMSA KOHTaKTa
. 24 B nocTosiHHOro Toka +10%,
P24 CunoBoit KOHTaKT Anst BXOASILLMX CUrHaroB 35 WA
6 (RS) [Mporpammupyemble BXOIbI:
Komanpa paiueHus Bnepén (FW), komaHaa peBepCvBHOTO BpaLLeHus CocTosiHMe KOHTaKTa:
5 (AT) RV),
BxomsLtiA curHan KomaHgbl MHorockopocTHoro pexuma 1 ~ 4 (CF1 ~ 4), komaHga 2-ro 3amkHyT: BKI. (paboTaeT)
Anll 4 (CF2) pasroHa/ 2-ro sameanenus (2CH), nepesarpyska (RS), octaHoska Ha PasoMkHyT: BbIKr. (CTON)
3 (CF1) Bbibere gauratens (FRS), BHelwHee aBapuitHoe oTkntoueHue (EXT),
6nokuposka nporpammbl (SFT), TonukoBoe ynpasnenne paboTon agura- | MuHMManbHas 4nnTensHoOCTb
2(RV) Tens (JG), 3awmta oT HenpeaHameperHoro nycka (USP), ? nepexog Ha | BknoueHus: Gonee 12 Mc
T(FW) BXOAALLMI aHamNOroBbIi curHan Toka/ HanpskeHus (AT).
CMm1 OB KOHTAKT 4N BXOAOB UMK CUrHana pexuma oTobpaxeHust
UrHan pexuma YETUMK BbIXOQHOW YaCTOThI, CHETUMK BIXOAHOIO TOKA, CHETUMK BbIXOA- -
C C
FM AHanoroBbIN CHETYMK YACTOTI
oTobpaxeHus HOTO HanpsKeHUs
H lMuTaHue Ans KOMaHAb! HACTPOMKN YaCTOThI 10 B nocTosiHHOrO TOKa
0-10 B nocTosiHHOrO TOKa,
c 3 0 KoHTaKT KOMaHabl HACTPOIAKW YaCTOThI MO HAMPSBKEHMIO MOMHOe BXOHOE CONpOTUBIIE-
UrHan HacTpoiiku e 10 Q
4acToThl
. 4 ~ 20 MA, nornHoe BXxogHoe
Ol KoHTaKT koMaHabl HaCTPOIIKM YacTOTbI MO TOKY
conpotusnexme 10 Q
L O6LLmit KOHTAKT ANst KOMaHAb! HACTPOWAKM YacTOTbI
HomuHanbHbIe XxapakTepucTukm
[MporpamMmmupyeMbii BbIXOA: KOHTaKTa:
CurHan o pabote (RUN), curHan o JOCTUXEHUN 4aCTOTbl (Ha 3aAaHHOM 250 B nepemeHHoro Toka, 2,5
BbixoqHOi crHan 9 RNO yacrote) (FA1), curHan o BOCTUXEHMM 4acToThl (Ha 3agaHHON YacToTe A (akTuBHo# Harpysku), 0,2 A
RN1 unm Bbiwe) (FA2), curHan npeABapuUTEnbHOMO ONOBELLEHNS O Nepe- (MHEYKTUBHOI Harpy3ku)

30 B nocrosHHoro ToKa, 3,0
A (akTuBHo# Harpy3km), 0,7 A
(MHEYKTWBHOM Harpy3ku)




CvrHan aBapuiHoro
OTKITHOYEHMS Ha
BbIxoge ¥

ALO
AL1
AL2

ABapWiHbIN CUrHaN Ha BLIXOAE:

IMpn HopmanbHoi paboTe, NUTaHWe OTKIKYEHO (MCXOAHOE COCTOsHUE):
ALO-AL2 3aMKHYTbI

IMpn HeHopManbHoit pabote: ALO-AL1 3aMKHyTbI

HomuHanbHble XxapakTepucTuk
KOHTaKTa:

250 B nepemeHHoro Toka, 2,5
A (akTuBHo# Harpysku), 0,2 A
(MHAYKTMBHOI Harpy3ku)

30 B nocrosiHHOro ToKa, 3,0

A (akTuBHo# Harpysku), 0,7 A
(MHAYKTMBHOI Harpy3ku)

1) BxogHble curHanbHble KOHTakTbl ¢ 1 No 6 NpeacTaBnsalT cobOM KOHTaKTbl TMNa «a». [pu xenaHun nameHnTb TUn
3TUX KOHTaKTOB Ha TuM «b», HEOBGXOAMMO HaCTPOUTbL COOTBETCTBYIOLLMM 06pa3om napameTtpbl ¢ CO7 no C12.

2) 3awmTa oT HenpegHamepeHHoro BkntoveHus (USP) npegoTBpallaeT NOBTOPHbIN MYCK YAaCTOTHOro npeobpa3oBarerns,

Ha KOTOPbIN NOoA4aHO NUTaHKe.

3) BbixogHow koHTakT ¢ pene RN npegcrtaBnsieT coboi KOHTaKTbl TUM «ay. [Npwu xxenaHum N3MeHUTb TUM 3TOTO KOHTaKTa
Ha Tun «b», He0BX0AMMO HACTPOUTbL COOTBETCTBYOLUM 0b6pa3om napameTtp C14.

4) MaHenb onepatopa No3BonseT 3adatb curHansl «lpeaBapuTensHoe onoBeLleHre O neperpyske» n «octmxeHue
3a[jlaHHON 4acTOTbI» C MOMOLLbIO NPOrpaMMmMpyemoro Bbixoaa.



PacnonoxeHne KOHTaKTOB CUNOBOrO KOHTYpPa

o

[Iepembidka

Lo

N700E - 220LF

5 . Pa3smep LLnpuHa
JIOK KOHTaKTOB CMITOBOrO KOHTYpa COOTBeTCTByiOLLWIVI ™n
BUHTA (Mm)
REE SHE T PD| P | RB ulv|w N700E - 055LF
‘ - - N700E - 075LF
) N700E - 055HF M4 10,6
G _l'lepthNKa; G N700E - 075HF
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Mopsaaok packno4veHus

War 1: MNogkntounTe 3-pasHoe NuTaHne K cMnoBbiM KOHTakTaM R, S n T, nokaszaHHbIM Ha Cxeme.

War 2: CoeanHuTe 4acToTHbIN NpeobpasoBaTerb ¢ 3-ha3HbiM ABUraTENEM.

MoaknovnTe BbIXOAHbBIE KOHTaKThl YacTOTHOro npeobpasosarens U, V u W kK BXOOHbIM KOH-
Taktam 3-¢pasHoro gsurartens.

War 3: MNogknoynTte peakTtop NOCTOAHHOIO TOKa (AOMONHUTENBHO).

MogknounTe peakTop NOCTOSHHOIO TOKa K kKoHTakTam P n PD. Npu nogkntodeHnn peaktopa

MOCTOSIHHOIO ToKa (4OMONHUTENbHOE NpUcnocobnexne), yaoanute COOTBETCTBYIOLLYHO NeEpPeMbIYKY.

PacnonoxeHne KOHTaKTOB CUrHanbLHOro KOHTYpa
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3-thasHoe nuTaHve

[nsi yacToTHbIX NpeobpasoBaTenen
Ha 200B : 200 ~ 240B

[Ina yacToTHbIX NpeobpasoBateneit
Ha 400B : 380 ~ 480B

(50/60I"y, £10%)

Cxema pacKno4yeHnst KOHTaAKTOB
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KoHTakTbl pene
nporpamMmMmpyemoro Bbixoda
(ncxoaHoe 3HaveHve :

CUrHan o JOCTWXEHWUN YacToTbl)

RS485

3asemnenvie D (ans 4acToTHbIX NpeobpasoBatenen Ha 200B)
3asemnenuve C (ans 4acToTHbIX NpeobpasoBatenei Ha 400B)

HaumeHoBaHue TEPpMUHana

1,2,3,4,5,6, P24, FM
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Byﬂ,bTe BHUMaATENbHbI B CBA3W C Hann4nem pasrindHbixX TMNoB ooLmnx TepMUHaIIOB.




MoaknioyeHue K NporpaMMMpyeMoMy NTOrMYecKoMy KOHTposnepy

Moaknio4vyeHne K BXOAHbIM TepMuUHanam

C NOMOLLbK BCTPOEHHOTO CUMOBOrO MHTEPENCca YacToTHOro npeobpasosatens

m C oTpuuaTensHoi Norkoi m C nonoxXuTenbHoi Norukon
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BbIxoaHOW MOAyb

C NOMOLLIbKO BHELUHET0 NTaHnA

WHBepTop

m C oTpuyaTensHoi Norukon m C nonoxXmTenbHo NoruKkon

L + DC 24v
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BbIxogHoi Mozynb ViHBepTop BbIX0AHOI MOAyNb

Mocne BKMOYEHMS NPOrpamMmMmnpyeMoro fIorM4eckoro KOHTPoepa U ero BHELUHEro NCTOYHUKA Nu-

i

MHBepTop

TaHus 06s13aTENbHO BKIIOUYNTE YACTOTHbIE Npeobpa3oBaTteny, YToObl X BHYTPEHHME NapaMeTpbl He
noaBepriMcb N3MEHEHUSIM.

Moaknro4vyeHne K BbIXOAHbIM TepMuHanam

C NOMOLLbK BCTPOEHHOTO CUMOBOTO MHTEPENCa YacTOTHOrO Npeobpasosatens

m C oTpuuaTenbHoi NorvKoi m C nonoXmTenbHoi NOruKon
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MopknrovyeHue U AONOSNTHUTESbHbIE I1pVICI10CO6ﬂeHVI$I

OObIYHO NpUMeHsieMble AONOSTHUTENbHbIE NPUCNOCObNEeHUA

Cunosble kabe-

BHeLLHwi pe-

CoBMecTMMble NpucnocobiieHust

i Mogenb yactotHoro | sm (Mw?) ) 311CTOp MEXTY FEELSD R
Knacc | peuratens BMHTOB | MOMEHT 3aTspkiu
npeobpasosatens | RS,TUVW, KOHTaKTaMu ; OneKTPOMAarHmT-
(kBT) | KoHTaKTa (Hwm) ABTOMATINYECKMIA BbIKMIOYATENb B 5
PD,P P-RB(Mm?) HbliA mycKaTenb
nutom kopnyce (MCCB) (MC)
55 N700E-055LF Bonee 6 6 M4 12 HBS-60N 50A HIMC32
75 N700E-075LF Bonee 10 6 M4 12 HBS-60N 50A HIMC32
Ha 200 B 1 N700E-110LF Bonee 16 6 M5 3,0 HBS-100N 75A HIMC50
a
15 N700E-150LF Bonee 25 16 M5 30 HBS-100N 100 A HIMC65
18,5 N700E-185LF Bonee 30 16 M6 4,5 HBS-225N 150A HIMC80
22 N700-220LF Bonee 35 16 M6 4,5 HBS-225N 150 A HIMC110
55 N700E-055HF Bonee 4 4 M4 1,2 HBS-30N 30A HIMC18
75 N700E-075HF Bonee 4 4 M4 1,2 HBS-30N 30A HIMC18
Ha 400 B 1 N700E-110HF Bonee 6 6 M4 12 HBS-60N 50A HIMC32
a
15 N700E-150HF Bonee 10 10 M5 3,0 HBS-100N 50A HiIMC40
18,5 N700E-185HF Bonee 16 10 M5 3,0 HBS-100N 75A HiIMC40
22 N700E-220HF Bonee 25 10 M5 3,0 HBS-100N 75A HIMC50

1) MpumeHsiiTe megHbIV NpoBoaHWK Ha 600 B 1 750 C.




OO6bIYHO npnMeHsieMmble O4ONOJIHUTEeJIbHbIe ﬂpMCﬂOCOGﬂGHMﬂ

3-thasHoe nuTaHune

2

R S T

MHBepTop

PD

- (1)

- (2)

-t
Myckatens

PacktoveHve
1 [ONOSHN-
TenbHble
nprucnoco6-
neHus

YyBCTBUTENBHOCTL aBTOMATMYECKOro BbIKITHOYaTENs
B nuTom K kopnyce (MCCB) k yTeukam Toka 3aBuCUT
OT CyMMapHOW AfIMHbI MPOBOAOB MeXAy YacTOTHLIM
npeobpasoBatenemM U UCTOYHWKOM €ro MUTaHus U
Mexay 4acToTHbIM npeobpasoBaTeneM U 3MeKTpo-
asuraternem.

[n1Ha npoBoaoB

Tok cpabartbiBaHus (MA)

100 m 1 MeHee

50

300 M 1 meHee

100

* B naHHOM paszfene nepedvncreHbl NpUcnocobneHns, UCnorb-
3yemble Npu packvYeHnn YacToTHOro NpeobpasosaTtens, Npu-
BOASALLEro B JeNCTBME CTaHAAPTHbIA 4-NOMCHbIA 3-hasHbii
anekTpoasuratens UpMbl « XbloHOAN Y.

* [1py BbIGOpE aBTOMaTNYECKOro BhIKIKOYaTENd crieqyeT yumThl-
BaTb Xernaemyr apHEKTUBHOCTb TOPMOXKEHUS.

» Ecnv gnuHa cunoBbix kabenen npesbiwaeT 20 M, HYXXHO MC-
nosnb30BaTb NPOBOAHMKN BOMbLUErO CEYEHNS.

* B uenax 6e3onacHOCTU MCMONb3ynTte aBTOMaTUYecKue Bbl-
Kntoyatenu B nutom kopnyce (MCCB).

* He BkntovyanTe 1 He BbIKNIOYANTE ANEKTPOMArHUTHLIN Nycka-
Tenb B XOA4e HopMarbHOW paboTbl YacToTHOro npeobpasosa-
Tens.

» [1Ns KOHTaKTa BbIXOA4a aBapUHbIX CUTHANoB NPUMEHSINTE Ka-
Oenb ¢ ceveHnem 0,75 mm2.

* Ecnu npoknagbiBaTth kabenb CV B XXECTKOM MeTansim4eckom
Kopobe, HensbexHbl yTeukn B 06beme 30 MA/ KM.

» Kabenb |V nmeeT BbICOKYH HEQUINEKTPUYECKYHO MOCTOSIHHYIO.
Moatomy cuna Toka Bo3pacTaeT B 8 pa3. B aTom cny4yae yBe-
nnybTe TOK cpabaTtbiBaHUs B 8 pa3 Tak, kKak yka3aHo B NpuBO-
Anmon Bbllwe Tabnuue. Ecnn anvHa kabens npeebiwaeT 100 M,
ncnonb3ynte kabens CV.

+ 3anpeLyaetcs oCyLLECTBNSATb BKIHOYEHME U BbIKMOYEHNE CO
CTOPOHbI BbIXOA4a 4acTOTHOrO npeobpasoBaTens ¢ MOMOLLBHO
ANEeKTPOMarHMTHOro nyckarens. Ecnu co CTOPOHbI BblXOAa 4ac-
TOTHOro NpeobpasoBaTenst HEOOXOAMMO NPUMEHUTb JNEKTPO-
MarHUTHbINA MycKaTenb C MOMOLLbI0 KOHTypa-6arnnaca, Heobxo-
OVMO NPeaycMOTPETh 3aLUMTHYIO CUCTEMY, HE MO3BOMSIIOLLYHO
ONEeKTPOMarHMTHOMY nyckKkaTtesnio OCYLLeCTBNATb BKIO4YeHUe U
BbIKITOYEHME MPU YAacTOTHOM NpeobpasoBaTene, paboTaloLwem
B OObIYHOM pexume.



HanmeHoBaHue

PyHKUMA

PeakTop nepeMeHHOro Toka Ha Bxofe (ynpasne-
HUe rapMOHUKaMK, ANEKTPUYECKast KOOPANHALMS,
ONTUMM3ALNS KOS((ULMEHTA MOLLHOCTM)

370 Npucnocobnenne NpUMeHseTCs ANs NOAABNEHNS rapMOHUK, HABEAEHHBIX CUITOBLIMM Kabe-
namu. OHO 1CMONb3yeTes B TOM Cryyae, Kora aCMMMETPUs HanpsikeHUst OCHOBHOO MUTaHMS
npesbiwaeT 3% (a B ceTn nutaHus 6onee 500 kBA) a Taloke B TOM Criyyae, Koraa UMeKT MecTo
peskue ckauki HanpsbkeHnst B ceTu nuTaHus. Kpome Toro, aTo npucnocobrierne onTuMuanpyet
KO3(PPULMEHT MOLLHOCTH.

OUNLTP MOMEX 4acToTHOro npeobpasosarens

MoHwkaeT 0bbIYHbIE NOMEXH, BO3HUKAIOLLME MEXKIY BXOASALMM NUTaHNEM U 3eMNéir. Takon
bunbTp NOAKNIOYAETCA Ha BXOA YacTOTHOro npeobpasoBatens.

dunbTp pagmonomex (peaktop Hynesomn dasbl)

PaBoTa 4acToTHOro npeobpasosaTens MOXeT CO3AaBaTh NOMexu B paBoTe Takoro Haxoaslile-
rocsi Henoaanéky 0GopyaoBaHus, kak, Hanpumep, PaaNoNPUEMHUKM. OTOT MarHUTHbIA 3arpaau-
TenbHbI HUNLTP NOMOraeT MOHU3UTL U3MyYaeMble MOMEXY (Ero MOXHO YCTaHaBNMBATb Takke
Ha BbIXOZ YaCTOTHOTO Npeobpa3oBaTens).

®unbTp paguonomex Ha Bxoae (EMKOCTHOM
unbTp)

370 NpUCTIOCOBEHIE CHUKAET NOMEXM, CO31ABaEMbIE Ha BXOAE CUMOBLIMM kaBensamu.

PeakTop nocTosiHHOMO TOKa

310 npwcnocoGneHme 6opeTc;| C rapMoHKKamu, co3gaBaemMbiMi YaCTOTHbIM npeo6pasoBaTe-
nem.

®unbTp Nomex Ha BbIxoze

310 NpUcnocobneHne CHXaET NOMeXw, U3rnyJyaemble NPOBOAKOHA MEXAY YaCTOTHbIM npeobpa-
3oBatenem u anektpogsuratenem. OHO CHKaeT paano- 1 TENEBU3MOHHbIE MOMEXM, a TakKe
npegoTepaLiaeT cbou B paboTe AaTUMKOB 1 M3MEPUTENBHBIX NPUOOPOB.

®unbTp paguonomex (peaktop HyneBol dasbl)

Pa6oTa yactotHoro npeoGpasoBatens MOXeT co3faBaTb NOMEXM B paboTe Takoro Haxogsie-
rocs Henopanéxky 0bopyaoBaHus, kak, Hanpumep, PaguonpPUEMHNKA. ITOT MarHUTHLIN 3arpagu-
TenbHbINA (bVIJ'Ipr nomMmoraeT NOoHN3UTb N3nyyYaemble NOMexu (ero MOXHO YCTaHaBNMBaTb Takxe
Ha BX0Z 4acTOTHOro npeobpasosarensi).

PeakTop nepemeHHOro Toka Ha Bbixoge. MoHu-
xaeT Bubpauuto. MpegoTepallaeT cbom B pabote
TENMOBOrO pene

Takoi peakTop NoHWxaeT BUOPaLMIO ABUraTenNs, BbI3BaHHY0 Nepexofami YacToTHOro npe-
obpasoBatens ¢ 0AHOM (POPMbl BONHBI Ha APYryto, CrNaxuBas 3T BOMNHbI Tak, 4To X opma
CTaHOBMTCS AOCTaTOMHO Nogo6Hoi hopme Toka B 0BbIuHOM ceTn. Ecrv anuHa kabenei mexay
4acTOTHbIM NpeobpasoBaTenem 1 Asuratenem npesbiwaet 10 M, NPUMEHeHUe Takoro peakTo-
pa ycTpaHstoT cbou B paboTe Tennosoro pene, 06bACHSALLMECS rapMOHUKaMW, BbI3bIBAEMbI-
MW WHTEHCUBHBIMM NEPeKIoYeHNAMM B 4acTOTHOM npeobpasosarene.

Pe3soHaHcHbI dmnbTp (LCR)

®unbTp CMHYCONAANLHOTO TOKA Ha BbIXOAE.




MpaBunbHasa akcnnyaTauus YacTOTHOro nNpeob6pasoBartens

MNepen Havanom paboTbl BHUMATENbHO 03HAKOMbLTECH C PyKOBOACTBOM MO 3KCNIyaTaumMm YacTOTHO-
ro npeobpasosarensi.

YacToTHbIM NpeobpasoBaTtenb AomkeH ObiTb NpaBuUbHO nogkntoveH. NogknioyeHne npeobpasosa-
Tens OOMKHbI OCYLLECTBNATL KBAaNMUUUpoBaHHbIE PabOTHUKM.

OnucbiBaembli B JaHHOM KaTarnore 4YacToTHbI NpeobpasoBaTenb NpeAHasHavyeH ans oouero npu-
MEHEHMS1 B MPOMbILLNEHHOCTU. Mpn HEOOXOANUMOCTU NPUMEHSITL €ro B TakMX 0CODObIX 0bGnacTsx,
Kak aBmauusi, KOCMOC, aTOMHasi 1 npo4vasi HepreTvka, TpaHCMNopT, MeauuuHa U NoaBoaHas CBA3b,
HeobXxoanMo npeaBapuTeENbHO MPOKOHCYNBTMPOBATLCS HA U3rOTOBUBLLEN ero dompme.

B Clnyyvae npmMmeHeHunad B cpeae, rgje CywecTByeT nosblilleHHaaA OnacHOCTb TpaBMaTtnuamMma unnm marte-
pwunaribHoOro yLuep6a, obecneysTe npuMmeHeHne Bcex HeO6XO)J,MMbIX 3aNTHBLIX I'IpI/ICI'IOCO6J'IeHI/II7I.

YacToTHbI NpeobpasoBaTternb UCNONb3yeTCa Ans ynpaBneHus TpéxdasHbiMU aneKkTpoaBuraTens-
MU nepeMeHHOoro Toka. [pn HeobxoaUMOCTU NPUMEHEHNSA YaCTOTHOrO nNpeobpasoBaTterns C UHbIMU
Harpyskamu, crefyeT NPOKOHCYNLTUPOBATLCA Ha U3rOTOBMBLUEN ero oupmMe.

NMpumMmeHeHWe YacTOTHOro npeoGpasoBaTenﬂ AnsA ynpaBneHnsa anekrpoaBuratTensamum obuero
Ha3Ha4YeHus

OnekTpoaBuraTenb 06Lero HasHaueHUsi cnocobeH BbIHECTY NMPEBbLILLEHUE CBOEI HOMUHANBLHON ckopocTh Ha 120% B
TeyeHme 2 MuHyT (no JIS C4004). Mpu paboTe ¢ yacToTon Bhiwe 60 'y HE06XOANMO YTOUHUTL AOMYCTUMBIIA MYCKOBOM
Pa6ou4as yactoTta MOMEHT 3NEKTPOABUraTensl, CPoK CryxObl €ro NOALUMMHIKOB, €0 LYMHOCTb, BUBPaLWIO 1 T.4. CBSIXMTECH C U3rOTOBUTENEM
3NEKTPOLBUraTENs, TaK KaK y ABUraTenei ¢ pasHoi MOLYHOCTBH MOXET BbITb pa3Hoe oMyCTMMOE KONMYecTBo 060pOTOB B
MUHYTY W T.0.

XapakTepuCTVKM MOMEHTa MpK ynpaBneHun anekTpoasuraTenem 06|.|.|,ero Ha3Ha4YeHus ¢ NOMOLLIbIO YaCTOTHOro npeo6pa-
XapakTepucTukum Kpy- 30BaTens 0TM4aTCA 0T XapakTepUCTUK MOMEHTa Npu ynpaBneHn asuratenem ot cetu (B YacTHOCTW, B NEPBOM Cry4ae
TALWero MOMeHTa NOHWXaeTca ﬂyCKOBOVI MOMeHT). TwaTensbHO 03HaKOMbTECH C MOMEHTOM Harpysku ynpasnaemoro arperata 1 ¢ Bpailato-
LM MOMEHTOM NCNONb3yeMOro anekTpoasuraTens.

YnpaBnsiemblit YacTOTHbIM npeobpasoBaTtenem anekTpoasuratens obLLero HasHaueHus BbICTPO HarpeBaeTCs Ha ManbIix
ckopocTsx. CneaoBaTenbHO, NPW MOHWMKEHUN CKOPOCTW paboTbl ANEKTPOABUraTENS MOHUKAETCS BENUYMHA MOMEHTA
HeoBbXxoaMMOoro Ans NoCTosHHON paboTbl anekTpoaBuraTens. BHUMaTENbHO 03HAKOMBTECH C XapaKTEPUCTUKaMU MOMEHTA U
[AMana3oHoM JOMyCTUMbIX CKOPOCTEN ynpaBnseMblX NPUCocobneruil 1 arperaTos.

MoTepsa mowHOCTH
ABurartesnem U NnoBbl-
weHue Temnepartypbl

YnpaBnsemblin YacTOTHbIM npeoGpaaoBaTeneM AneKTpoasuratenb 06LLI|€I'O Ha3Ha4YeHus LWYMUT HECKOITbKO GonblLue anekT-

LyMHoCTb
popguraTens, pabotaroLlero ot ceTu.

Mpu paboTe Ha pa3Hbix CKOPOCTSIX NOA YNPaBNEHMEM YACTOTHOMO NpeobpasoBaTens SNeKTpoLBUraTen MOXeT BUGPUPO-
BaTb, B NEPBYIO O4EPELb, MO CNeAyLLMM npuynHam. A) Us-3a gucbanaHca potopa v noaknioYéHHOro arperata, B) us-3a
pe30HaHca, BO3HWUKAOLLETO 13-3a ECTECTBEHHOM YacTOTbI BUOpALMY MeXaHYeCKol cuctembl. byabte 0coBeHHO BHIUMA-
Bubpauus TENbHbI B cryyae (B), koraa ¢ nepeMeHHOi CKOpOCTbI0 3KCMyaTUpYeTCs arperat, paHee NpUBOAMBLUMIACS B eiCTBUE
3NEKTPOLBUraTENEM C NOCTOSHHON CKOPOCTHI0. BubpaLuio MOXHO CHU3WTL cregytowmmm cnocobamu. (1) N3beras Touek
pe3oHaHca C NOMOLLbH (hyHKLIMM NepecKoka Pe30HaHCHOM YacToTbl, UMetOLLelcs Y YacToTHoro npeobpasoatensi. (2) C
MOMOLLb0 rMBKoi MydTbl. (3) C NOMOLLbIO PE3NHOBLIX aHTUBUBPALIMOHHBIX NMOAYLLEK MO CTAHWUHOWN 3MEeKTPOABMraTens.

MMpn NoCTOSHHOM paboTe Ha HU3KON CKOPOCTM CMA304HOE Maco B TPAHCMUCCMOHHOM MEXaHW3ME PeayKTOPHOTO SMEKTPO-
[BUraTens MOXeT NoTepsiTb CBOM paboune CBOMCTBA. BbISICHUTE Y M3rOTOBUTENS SMEKTPOABUraTENs AONYCTUMBIA AUanasoH
€0 NOCTOsIHHBIX ckopocTel. IMpu paboTe ¢ yacToToi Bbiwe 60 'y, ybeauTeck B TOM, YTO SMEKTPOABUraTENb MOXET BbIHEC-
TV BO3HMKAOLLYHO LIEHTPOOEXKHYHO Cuny.

TpaHcMuccusa




Yn paBreHune cneunanbHbIMU ANeKTpoaBUuraTensamm

PenyKTOPHbIN 3neKTpo-
ABurartenb

[JonycTumbli AnanasoH yucna 06opoToB HENPEPLIBHOTO NPUBOLA MOXKET BbiTb pasHbIM B 3aBICHMOCTY OT MeToAa
CMasku unu uarotosutens anextpogsuratens. (O6paluaitte ocoboe BHUMaHWE Ha AnMana3oH HU3KKX YacToT, B NEPBYIO
o4epesb, NpY UCMOMNb30BaHUM ABUraTenNeil ¢ MacnsHoi cMa3kon.) Heobxoanmo 0TMETUTb, YTO, NPU UCNONb30BaHUN B
ABUraTensx KOHCUCTEHTHOM CMaski, CBONCTBA 3TON CMA3KW He YXYALIAKTCA AaXe NPy CHKEHUM CKOPOCTU BpaLLeHus
Asuratens. (JonycTumelin auanasoH vactot: 6 — 120 M.

TopMoO3HOW 3NeKTpoABU-
rarenb

Mpu ynpaereHnm TOPMO3HbLIM BUraTeNEM CELNTE 3a TeM, YTOBbI UCTOYHWK TOPMO3HOTO YCUNUS Bbin NOAKMHOYEH

K OTAENbHOMY NUTaHmio. MoakntoyaliTe NUTaHWe TOPMO3a K BXOAY YacTOTHOro npeobpasosatenst. [ins BbIKNYeHs!
NUTaHNs YacTOTHOro Npeobpa3oBaTens UCMONb3YNTE KOHTAKT TOPMOXEHWS (OCTaHOBKIM YacTOTHOTO npeobpasoBaTe-
Nns1) 1 0CTaHOBKU Ha BblOere asuratens (FRS).

[Buratenu c nepeknto4e-
HMWeM 4Yucna nofrcoB

CyLLeCTBYIOT pasnnyHble BiAbl ABUraTENEi C NEPEKMOYEHEM YMCa NOMOCOB (ABUraTeNM C NOCTOSHHBIMU BbIXOA-

HbIMW XapaKTepUCTMKaMK, BUraTesi ¢ MOCTOSHHBIMM XapaKTepuUCTUKaMi MOMEHTa 1 T.4.), paboTarowue Ha pasHbIx
HOMMHaSTbHbIX 3Ha4YeHMsIX Toka. Mpu BbIGOpe ABUraTens, y3HamTe, KakoB MakCUMasibHbIA OMYCTUMBIN TOK AMNS Kak-

[0r0 fBUraTens ¢ pasHbiM YACTOM nomocoB. Cneante 3a TeM, YTo6bl B MOMEHT NEPEKIHOYEHNS MOMOCOB ABUraTeNb
Obl OCTAHOBIEH.

nOpr)KHbIe ABurartenu

HoMWHanbHBIN TOK NOTPYXHOTO ABUraTenNsi HEMHOrO BoMblUe HOMUHANBHOMO TOKa ABUraTens OOLLEro HasHauYeHusI.
Mpw BbIBOPE YacTOTHOrO NPpeobpasoBaTens BHUMATENLHO YYUTLIBANTE BENTNYMHY HOMWUHANBHOTO TOKA ABUraTess.

AnekTpopBurartens Bo
B3PbIBO3aLUULLEHHOM
MUCNOMHEeHUn

YacToTHble npeobpasoBaTeny HeNb3s UCNOMb30BaTb NS YNPABMNEHUs B3pbIBO3ALUMLLEHHBIMY ABUrTENAMM B
WCMONHEHUM C NOBbILLEHHOI Be30nacHOCTb0. YacToTHbIe Npeobpa3oBaTent HeMb3s UCMoNb3oBaTh ANs yNpaBneHus
CTOMKUMM K CXaTuio ABuratensmu. YactotHble npeobpasoatenu cepun N700E He cepTuduumMpoBaHs! Ans paboTs!
BO B3pbIBOOMNACHOM Cpeje.

CUHXPOHHbIN 3MNEKTPOo-
aBurartens (MS)
BbICOKOCKOPOCTHOM 3nek-
TpoaBuratens (HFM)

B 6onblumHCTBE Cryyaes
CUHXPOHHble aBuratenyt (MS) n
BbICOKOCKOPOCTHbIE [BUraTeNM
(HFM) KoHCTpyWpytoTCS W M3ro-
TaBNWBAIOTCS B COOTBETCTBUM C
ocobeHHocTaMM obcnyxuBae-
MbIX UMK arperaToB. Obpatu-
TECb 3@ COBETOM OTHOCUTENBHO

OpHodbasHbIit aneKTpoaBMUraTenb He NOAXOAUT
QNS KCMNyaTaLum Ha pasHbIX CKOPOCTSX Nog,
ynpaBneHuem uHeepTepa. MoaTtomy cneayet
NPUMEHSATL TPEX(A3HbINA ANEeKTPoABUraTENb.

OpHoa3HbIN INeKT-
poaBurartenb

NoaxoAsLLEero Anst HUX Tuna
4acToTHOro NpeobpasoBaTtens
K M3roTOBUTENSIM TaKWUX JBura-
Tenew.

YnpaBneHue cneuvanbHbIMU 3f1IeKTpoABUraTeNnsMm

Cuctema, BkrtovawLwas B cebsa pabotarowmin ¢ HanpsXKeHnem U LWMPOTHO-UMMYNbCHON MOAyns-
UMen 4acToTHbIN npeobpasoBaTenb C BUMNONAPHBIM TPAH3UCTOPOM C M3ONIMPOBAHHBLIM 3aTBOPOM,
MOXET OBHapYy>XMBaTb BCMSIECKN HAMPSXKEHUA Ha KOHTaKTax Asuratens, 06 bACHAILWNECA NOCTOSH-
HbIMW XapaKTepuCTUKaMmn NpoOBOOKN, TAKUMU KaK AnNnHa kabenen n metoabl nx npoknagku. B 3asu-
CMMOCTU OT YBENUYEHUS CUITbl TOKa NPW BCMecKe, MOXeT cTpagaTb n3onauna obMoTku ABuraTens.
B wacTtHocTu, npu ucnonb3oBaHuun asuratens Ha 400 B ¢ onvHHbIM Kabenem, MOryT UMeTb MeCTo
O4eHb CepbE3Hble noTepu. B aTom cnyyae MOXHO NpUHATL cneagyrowmne KoHTpMepsl: (1) yctaHoBute
MeXxay YacToTHbIM NpeobpasosaTenem v asuratenem pesoHaHcHbIn punstp (LCR), (2) yctaHoBuTe
MexXay 4acToTHbIM npeobpasoBaTenemM v ABUratenemM peakTop nepeMeHHoro Toka unu (3) ycunesre
n3onsaumio obMoTku aBuratens.



I'Ipwmeqal-wm no nopAaAaKy IKkcniyatauvun: npuBoa

CTAPT/ CTON

3anyckaTb UnK ocTaHaBNMBaTL YacTOTHbIN NpeobpasoBaTenb CredyeT ¢ NOMOLLbIO KHOMOK Ha NaHenm
onepaTopa Wni ¢ NOMOLLbI0 KOHTaKTa KOHTYpa ynpaBneHus. He cneflyeT BHeAPSTb B [NaBHbIA KOHTYP
3MNeKTPOMArHuTHbIN nyckatens (Mg) B kauecTBe cpencTBa ANs BKIHOYEHNS BbIKIIOYEHUS YaCTOTHOMO
npeobpasosarens.

ABapuiHbIM OCTAaHOB ABUrarTens

[Mpu cpabaTbiBaHWM 3aLLMTHONM PYHKLMM UK NPU UCHE3HOBEHWUM NUTaHWS ABUraTENb NEPEXOAMT B pe-
XM OCTaHOBKM Ha Bbibere. [ins aBapuitHOro 0cTaHoBa MK 15 TOro, YTobbl NPeaoTBPaTUTL NPOJOITKe-
HWe BPaLLEeHUs ABUraTeNs, UCMONb3yNTe MEXaHN4eCkuit TOpMos.

Pa6oTa Ha BbICOKMX YacToTax

MakcumanbHas yacTota YacToTHoro npeobpasosatens cepum N700 pasHa 400 'y, OaHako gByxnontoc-
Hblil ABUraTENb MOXET AOCTMYb Npu 3TOM 24 000 060POTOB B MUHYTY, YTO KpaiHe onacHo. Moatomy
0Y€Hb BHUMATENbHO OTHOCUTECH K BbIDOPY YaCTOTbI, yuUTbIBAS MPOYHOCTL SnekTpoaBuratens u obeny-
X1BaeMbIX M arperatoB. [pn HeobX0AMMOCTY UCTIONL30BATh CTAHAAPTHbIN SneKTpoaBuraTens (obuwiero
Ha3sHayeHus) ¢ yactoTo 6onee 60 'y, 0BpaTuTECh 32 COBETOM K M3rOTOBMTENH) TAKOTO SMEKTPOABUra-
TEns.

MpuMeyaHus No NOpPAAKY IKCNJyaTauun: yCTaHOBKA YacTOTHOro npeobpasoBaTens U ycno-

BUA ero akcnnyatauumum

CrapaniTtecb He ycTaHaBNMBaTb YaCTOTHbIV Npeobpa3oBaTenb B MECTax C BbICOKOW TEMMNepaTypou,

CNULLKOM 60rbLION BNAXXHOCTLIO BO3ayXa Unu tam, rge o6pa3yeTc;| KOHOEHCAT, a TakKe B MNblJ1bHbIX

MecCTax, B MecCTax, rae npucyTCcTByOT arpecCuBHbI€ rasbl, napbl OT XUAOKOCTEN, ncnoJib3yemMbix and

WMcoBKN, Unn conu. YcTaHaBnMBanTe YacTOTHbIN NpeobpasoBaTenb B XOPOLUO BEHTUINPYEMBbIX,

3aLUNLLEHHBIX OT npsAMOro CoyiHe4Horo ceeta MecTtax npun OoTCyTCTBUNA BI/I6paLI,I/Il/I.

Nunana3oH pabounx TemnepaTyp 4acToTHoro npeobpasosartens: oT -10 go 500C.



I'Ipumeqal-wm no nopAaAaKky IKkcniyatauun: nutaHne ot cetn

B npuBoauMbIX HiKe NpUMEPax C YacTOTHbIM Npeobpa3oBaTenem obLLero Ha3HaueHus B CETU NUTaHNS NPUCYTCTBYET CUMbHbINA MUKOBbIi
TOK CNOCOBHBIA YHUYTOXUTb MOZYMb KOHBEPTOpA. B nogobHbIX cuTyaLmsix, a Takke Npyu MCMONb30BaHWUM YacToTHoro npeobpasoBatenst
ANS yNpaBMeHnst 04eHb BaXHbIMM arperatamu cregyeT ycTaHaBNnvBaTb PeakTop NepeMeHHOro Toka MeXy CETb0 MUTaHUS M YaCTOTHbIM
npeobpasoBaTenem. Kpome Toro, B Cryyae BEPOSTHOCTM KOCBEHHOTO MOPAXEHUS MOMHUEN YCTaHaBNMBaliTe NPOBOLHWK, CIyXallui rpomo-
OTBOAOM.

A. KoadhdmupeHT gucbanaHca cetv nutaHus paseH 3% vnu Boiwe. "

B. BbixogHast MOLLHOCTb CETM MUTaHWS, MO MeHblueih Mepe, B 10 pa3 BonbLue BbIXOLHOA MOLYHOCTM YacTOTHOro NpeobpasoBatens (npu

nnTaHunsa

Ycra- BbIXOJHON MOLLHOCTM CeTu nuTaHus pasHoit 500 kBA unu Bbiwe).
HOBKa C. OxuparoTcs peskue ckauku B CETU 3MEKTPUYECKOrO MUTAHM.
peakTo- Mpumepsi: (1) Heckonbko YacToTHbIX Npeobpa3sosatenei 06beanHEHb! KOPOTKON LWHOM. (2) KopoTkow LWMHON 06 beaMHEHb! TUPUCTOPHBIN
pa nepe- | npeobpa3soBartens M 4aCTOTHbI NpeobpasoBaTters.
MeHHoro | (3) YcraHoBneHHbIN KOHAEHCATOP onepexeHus no hase pasMblKaeTcs U 3aMbIKaeTcs.
TOKa Ha B cnyyasx (A), (B) u (C) pekomerayeTcs ycTaHaBnMBaTh CO CTOPOHbI CETW OCHOBHOTO MUTAHUS PEAKTOP NEPEMEHHOTO TOKA.
CTOPOHY | 1) Huxe npusoauTcs npuMep pacyéta KoapduLMenTa acuMMETpUM HanpskeHus. (HanpsxeHne mexay nposogHukamu Ha RS n VRS = 205
BXxoAa B, HanpskeHue mexay nposoaHukamu Ha ST u VST = 210 B, HanpsixeHre Mexay nposoaHukamu Ha TR n VTR = 200 B, makcumarnsHoe
Mexay NPOBOAHUKaMM Ha — CpefHee HanpsikeHue mexay nposoaHukamn = VRS — (VRS+VST+VTR) : 3 = 205 - 202.)
Makc. HanpskeHne Mexay NMPOBOAHMKAMM —
Koacbcp. acummeTpun _ cpefHee HanpsKeHue Mexy NpoBOOHIKAMM 100 = VRS - (VRS+VST+VTR) : 3 100 = 205202 X 100=15%
HanpskeHns CpegaHee HanpsikeHWe Mexay npoBOAHUKaMU VRS-(VRS+VST+VRT) : 3 202
Mpume-
HeHune
MHAUBMK- .
Ayank- - Ecnu vacToTHbIn npeoBpa3oBaTtens 3anuTaH 0T OTAENBHOIO 3MEKTPUYECKOrO reHepaTopa, TOK rapMOHUK MOXET BbI3BaTb NEPEerpes reHepa-
Horo re- | TOP@WnM vckasuTs cbqpmy BONHbI BbIXOAALLEro HanpsikeHus ¢ reHepaTopa. OBbI4HO BbIXOAHAS MOLHOCTb reHepaTopa AOMKHa ObITb B NATH
HepaTopa pa3 6onblLLUe BbIXOAHON MOLHOCTM YacTOTHOro npeobpasosatens (kBA) npu yNpaBreHuyt ¢ NOMOLLBHO WHPOTHO-MMMYNICHOM MOAYNSLM
aneKTpY- VNN B LWECTb pa3 BonbLue Npy ynpaeneHnn C MOMOLLIbK0 aMnnUTyAHO-MMMYNbCHON MOAYAALMN.
yeckoro




MpumeyaHua no BbIGOpy nepucepuinHoro ycTtpomcrTaea

MoakniovyeHue

He 3abyabTe nogkmniounTb rnaBHble cunosble kabenn k koHTaktam R (L1), S (L2) n T (L3) (Bxog), a aBura-
Tenb k kontaktam U (T1), V (T2) u W (T3) (Bbixog).

(HenpaBunbHoe nogkmtoyeHne CTaHeT NpUYMHON HeMeANEeHHOro oTkasa B paboTe.)

(2) He 3abynpbTe 3a3emnuTb kopryc npeobpasoBaTtens Yepes KOHTaKT 3a3eMNeHus (L]

OneKkTpoMarHuT-
HbIW NycKaTenb

Ecrm Mexay npeoGpasoBaTeneM 1 ABUraTenem CTOUT 3M1EKTPOMArHUTHbIN nyckatenb, €ro Henb3a Ucnosb-
30BaTtb AJ1A BKITHOYEHUA U BbIKIIOYEHNA pa60Tarou4ero Y4YaCTOTHOro npeo6pasoBaTenﬂ.

Ka6enu mexay
npeobpaso-
BaTenem u
ABurarenem TennoBoe pene

IMpy Mcnonb30BaHUM CO CTAHAAPTHBIMU COBMECTUMbIMM ABUraTENAMM (CTaHLAPTHLIMU TPEXasHbIMMU
YETLIPEXMOMIOCHBIMK IBUraTENsSIMM C KOPOTKO3aMKHYTOI 06MOTKOM (ChpMbl «XbloHzal)), npeobpa3sosa-
Tenu cepum N700E He TpebytoT 3aLmThl ABUraTENs C NOMOLLbI0 TEMMOBOrO pene, bnarofaps Hanuumio
BHYTPEHHEr0 3MEKTPOHHOTO 3aLLMTHOTO KoHTYpa. OfHaKo TENNOBOE pene CrneayeT UCMoMb3oBaTh B
cresytoLLmMx Cnyyasx: Npy HenpepbIBHOI paboTe B AnanasoHe YacToT Bbilwe 30-60 'y; ans gsuratenen,
MpEeBbILLAKLLMX A1aNa3oH PerynmpoBky TEMMOBOrO pene (Mo HoMUHanbHOMY ToKy). Koraa ofvH 4acToTHBIN
npeobpa3oBaTenb YNpaBnsieT HECKONMbKAMM ABUraTeNsMU, 1S KaXA0r0 ABUraTens HyXHo ycTaHaBnnBaTh
cBOE pene. BennynHa HoMMHanbHOro Toka Bo30yxaeHus Tennosoro pene (RC) gomkHa NpeBocxoauTh
HOMWHAIbHYI0 BENMYUHY TOKa BUraTeNs, no MeHbLuel mepe, B 1,1 pasa. Ecnv anuHa kabenei npesbi-
waet 10 M, TennoBble pene UMET TEHAEHLMIO cpabaTbiBaTh YacTo. B aTom cnyyae ycTaHoBUTE peakTop
nepemMeHHOro TOKa CO CTOPOHbI BbIXOAa Ui NPUMEHUTE JaT4MK CUIlbl TOKa.

YcTtaHOBKa aBTOMaTU4eCcKoro Bbli-
Knovarens

[ns 3awuTsl kaGene npeobpasoBaTens u obecneyeHns 6e30nacHOCTM 0BCIyXMBAOLLEro NePCoHana,
YCTaHOBTE aBTOMATUYECKMIA BbIKIIOYATENb CO CTOPOHbI BXOfA CETEBOMO MUTaHMS.
YcTaHaBNMBaiTe aBTOMaTUYECKUE BbIKIOYATENW COBMECTUMbIE C YaCTOTHBIMI NPe0OPa3oBaTENIMU.

OdnuHa kabenen

[nvHa kabenein mexay npeobpasoBaTenem v NaHerblo ANCTaHLMOHHOTO YNPaBMeHns He JOMKHa NPeBbI-
watb 20 m.

Ecrv aTa anuHa npesblleHa, ucnosnb3yiTe npeobpasoBaTtenb Toka-HanpshkeHust (CVD-E) unn yctpoiicTeo
ANs aucTaHumoHHoro ynpaenerus (RCD-E).

Kabenn fomkHb! ObITb 3KpaHMpoBaHHbIMK. BHUMaTenbHO creauTe 3a AnvHown kabenei, 4tobbl M3bexatb
nafeHNs HaNPSHKEHNS.

(3HaumMTenbHOE NafeHue HanpsKeHUs BNEYET 3a CoBOI MOHMKEHNE MYCKOBOrO MOMEHTA.)

Pene yTe4yku Ha 3emnio

[Mp1 MCnonb30BaHUN pene YTeUKN Ha 3eMAH0 (UMW NPepbIBATENS YTEYKN Ha 3eMITI0), 3T YCTPONCTBA
BOMKHbI 06nagath YyBCTBUTENBHOCTLIO 15 MA nnu BbiLLe (Ha Kaxablit YacTOTHbIN Npeobpa3oBaTens).
BenvnyuHa ToKa yTeuku 3aBUCHT OT ANWHbI kabens.

KoHpeHcaTop onepexeHus no
c¢ase

He ucnonbayiite koHAeHcATOp MeXaY YacToTHLIM NpeobpasosaTenem v ABuraTenemM Ans onTUMU3aLn
K03(h(hMLMEHTA MOLLHOCTH, TaK KaK BbICOKOYACTOTHbIE COCTABISOLLME BbIXOA YaCcTOTHOMO Npeobpasosa-
Tens MOryT BbI3BaTb NEPErPEB TakOro KOHAEHCATOpa WM BLIBECTU €ro U3 CTPOS.




BbiCOKOYaCTOTHbLIN LLYMOBOMW TOK U TOK YTEYKM

(1) B coctaBs Bxoaa/ Bbixoga rnaBHOrO KOHTypa YacTOTHOro npeobpasoBaTtens BXOA4AT BblCOKOYac-
TOTHbIE KOMMOHEHTbI CMNOCOOHbIE BbI3blBaTb MOMEXM B NnepegaTymkax, paguonpmémMHukax unu gat-
4MKax, UCNomnb3yemblx pAaoM ¢ npeobpasoBatenemM. AT NOMEXU MOXHO MOHU3UTb C MOMOLLLbIO (40-
NONMHUTENbHbIX) (PMABETPOB NoAABNEHNS NOMEX, NOAKMIYaeMbIX K YacTOTHOMY npeobpasoBaTernto.

(2) Mpouecc KOMMYTauun 4aCToTHOIo npeo6pa30|3aTenﬂ BbI3bIBAET POCT TOKA YTEYKWN. Obszatenb-
HO 3a3eMnsaAnTe YacTOTHbIN npeo6pa3OBaTenb N anekTpoasuratersb.

Cpok cny6bl OCHOBHbIX KOMMOHEHTOB

Mo npuyMHe M3HOca KoHAEeHcaTopa LUMHbI NMOCTOSAHHOTO TOKa B pesyrb-
TaTe BHYTPEHHEN XMMWYECKON peakuun, ero obblYHO MPUXOOAUTCA Me-
HATb Kaxable NATb neT. OQHaKo CPOK ero Crny»0bl MOXET CyLLIECTBEHHO
COKpPaTUTLCS, ecrny YacTOTHbIA NpeobpasoBaTtenb paboTaeT B YCMNOBUSAX
BbICOKOV TemnepaTypbl UNK Npu GonbLUNX HArpy3kax, NpesbILatoLLImMX HO-
MUHanbHYI CUMY ToKa YacTOTHOro npeobpasosatens. Ha rpaduke HUKe n3obpakEH NpUMepHbIN
CPOK CNny>0bl KOHAEeHcaTopa Mpu ero HenpepbIBHOW KPYIMoCyTOYHOM akcnnyartaumu. Kpome Toro,
creflyeT MeHsTb Takue Mo[BepraroLLMecs M3HOCY KOMMOHEHTbI, Kak BEHTUMATOP oxnaxaeHus. Me-
pruoanyeckne NpoBepKn U 3aMeHa U3HOCUBLUMXCA KOMMOHEHTOB I0KHbI OCYLLECTBNATLCA TOMNbKO
crneumanbHO NoAroTOBMNEeHHbIMU PaboTHUKAMW.
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CpoK cnyX6bi korpeHcaTopa (roas!)

Temneparypa okpyxaoueli cpegsi( c)
ny
o
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