[ANNAPATHBIE CPEMCTBA

Buktop XaaHkuH

TPAH3UCTOPHDbIE UHBEPTOPDI:
XAPAKTEPUCTUKMU,
CTPYKTYPHbIE CXEeMbl,
peKkomeHaaLmm

Nno NPUMEHEHMUIO

PewieHre MHOIMX TEXHUYECKMX 30404, CBA3AHHBIX, KK MPABMIO, C CONPSXKEHUEM PA3HbIX
MO TMNY NMUTAHMS YCTPOMCTB, OPraHM3ALMEN YNPABNEHMUs U dHeprocbepexeHms,
NOBLILIEHMEM KOYECTBA SNEKTPONMUTAHMS M HOAEXHOCTU SHEPreTUHECKMUX CUCTEM,
NPMBOAMT K HEOBX0AMMOCTH NPeobpPa30BAHMS NOCTOSIHHOTO HANPSXEHMUS B NEPEMEHHOE.
Ot 30aa4m pewatotcs ¢ nomouwbio DC/AC-npeobpasosateneit (MHBepTOpPOB).
OnucaHne AAHHBIX M3AENUM B CTATbe BLINOJHEHO HA NPUMEPe TPAH3UCTOPHBIX
npeobpasosareneit DA ¢upmbr XP Electronics u SLI pupmel Magnetek,

KOTOpbLIE B MOJIHOM MEPE XAPAKTEPMU3YIOT BO3MOXHOCTH, 0COBEHHOCTU NOCTPOEHMS

U NPUMEHEHUS COBPEMEHHBIX MHBEPTOPOB.

[IpeobOpa3oBaTesieM  3JIEKTPUYECKOM
SHEPruu SIBJISIETCSl YCTPOMCTBO, KOTOpOE
CBs3bIBaeT ABe (MM 0oJjiee) jeKTpuue-
CKH€ CUCTEeMbl C OTJIMYAIOLIMMMCS OPYT
OT Jpyra napamMeTpamu U IO3BOJISIET IO
3aJaHHOMY 3aKOHY M3MEHSTb 3TU Mapa-
MeTpbl, obecrieurBasi OOMEH BJIeKTpUye-
CKOI1 3HEepruei Mexmay CBsI3yeMbIMU CUC-
Temamu [1].

[TonynpoBoAHUKOBBIE MpeodpazoBaTe-
I  (SJEKTPOHHbIE TpaHCc(OpPMaTOphI),
CBSI3bIBAIOIIME CHCTEMbl MEPEMEHHOTO
U TIOCTOSIHHOTO TOKa M Ipeodpasytoiiue

Puc. 1. BHewHwii Bug DC/AC-npeo6pa3oBarens

cepun DA

MOCTOSIHHOE HaMpsIKEHWE B MEpEMEHHOE,
Ha3bIBAIOTCSI MHBEPTOPAMM.

IlIupokoe mpuMeHeHHe TPaH3UCTOPOB
B U3ACIUSIX CUJIOBOI MpeoOpa3oBaTeib-
HOI TEXHUKHU, IJe TPAAULIMOHHO UCIONb-
30BAJIMCh TUPUCTOPHI, TIPUBEJIO K pa3pa-
OOTKE HOBBIX CXEM CHJIOBOTO KOHTypa
npeobpasoBareneii. B TpaH3ucTOpHBIX
MHBEPTOpax CYILECTBYIOT OOJbIIME BO3-
MOXHOCTHU IS BapbUpPOBaHUS CIEK-
TpaJIbHbIM COCTaBOM (hOPMHUPYEMOTro Ha-
MpSIKEHUST WIM YaCTOTHOM XapaKTepu-
CTUKOW (UIBTPa C LENbI0 MOJYYeHUs
MaKCUMaJIbHOM yAeJbHON MOLIHOCTU UH-
BEpTOpa, XOTS B CUIY crielnUKU MPUH-
LIMIa 1eCTBUSI MHBEPTOPOB UX YAeJbHbIE
MOIIHOCTHbIE XapaKTepUCTUKU B 2-4 paza
MEHbIIIe aHAJOTMYHBIX MTOKa3aTeaei mpe-
oOpazoBaTtesieii ¢ MOCTOSIHHBIMU BBIXOMI-
HBbIMU HaIpPSLKEHUSIMU. DTO OObSICHSIETCS
CAENYIOIIMMA TTPUYUMHAMU: BbITTOJTHEHbI
OHM MOTYT OBbITh UCKJIIOUUTELHO IO MOC-
TOBBIM CXeMaM, YTO yABaMBaeT cTaThye-
CKMe TIOTepH; TMOYTHM BO BCEX Clyyasix
B UHBEPTOPE HEOOXOIUM CUJIOBOM TpaHC-
¢opmaTop Ha YaCTOTe BBIXOJHOTO HaIpsi-

JKEHUsI; CUJIOBbIE TPAH3UCTOPBI MHBEPTO-
pa Ha IOJIHYIO0 BeJIUYMHY TOKA UCIOJIb3Y-
IOTCSI TOJILKO KPaTKOBPEMEHHO [2].
PaspaGoTraHHble B IOCJEIHUE TOIbI
M HEMpPEepbIBHO COBEPIIECHCTBYIOLINECS
MJIT-TpaH3UCTOPBl  MOTYT
YIPaBJISIThCS. HEMOCPEACTBEHHO OT JIOTH-

CHUJIOBBIC

YeCKMX MMUKPOCXEM C HU3KUM YPOBHEM
BBIXOJIHOTO TOKa M HampsDKEHMsT 0e3 Ka-
KUX-JIMOO MPOMEXYTOUHBIX YCUIUTENEH
U TpaHC(HOPMATOPOB, UTO PE3KO YIpollia-
€T 3aJauu MOCTPOEHUSI OJIOKOB yIpaBie-
Hus. MIHTeHCuBHOE pa3BUTHUE MUKPO-

Puc. 2. BHewHui Bup koHcTpykuum DC/AC-
npeo6pasosarens DAX200-245L1-C (KOKyx CHAT)
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Tabauya 1
OcHoBHble TexHMYecKne xapakrepuctukn DC/AC-npeo6pasosareneit cepuu DA
Bxop Bbixog
NapameTpsi
Kop, 12 24 35 48 60 C 230 115
128B 24 B 358 48 B nocTo- 60 B 100 B 2308B 115 B
HomuHanbHoe HanpskeHue NOCTOAHHOTO | NOCTORHHOTO | MOCTOAHHOTO | i o o - | MOCTOAHHONO | NOCTOAHHOTO |NepeMEHHOrO|NepeMEHHOro
TOKa TOKa TOKa TOKa TOKa TOKa TOKa
uuanaaou BXOAHOro HanpsAxeHusa I'IVITaIOI.I.leﬁ
ceTn/ AManasoH peryMpoBKU BbIXOAHOIO 11...158B 21...30B 30...458B 40...60 B 48...75B | 90...135B | 0...264 B 0...132 B
HanpsxeHuA
Kna 88% 89% 90% 90% 91% 91% 91% 88%
3awura oty Hanpa 3anpeAen (- 15 >30 B >45 B >60 B >75 B >135 B >264 B >132 B
AOnycKa
3alTa oT yMeHbUIEHUA HaNPAXEHHS 33 <118 <218 <308 <40 B <48 B <90 B Her Her
npeaen ponycka
200 350 B-A/30 A[350 B-A/15 A|350 B-A/10 A| 350 B-A/8 A | 350 B-A/6 A [350 B-A/3,5 A| 200 Br/1,2 A| 200 B1/1,8 A
BXOAHAA MOLHOCTE/TOK WA 300 525 B-A/44 A|525 B-A/22 A[525 B-A/15 A[525 B-A/11 A| 525 B-A/9 A [525 B-A/5,3 A| 300 BT/1,3 A|300 BT/2,6 A
BbIX0AHaA Momuocrh/orpauuqeuue
) (D ST 350 600 B-A/50 A[600 B-A/25 A[600 B-A/17 A|600 B-A/13 A|600 B-A/10 A| 600 B-A/6 A |350 Br/1,5 A| 350BT/3 A
550 960 B-A/80 A|960 B-A/40 A{960 B-A/27 A|960 B-A/20 A|960 B-A/16 A|960 B-A/10 A|550 BT/2,4 A[550 BT/4,8 A
. 200 100 A/HeT | 200 A/HeT | 30A/16 A | 50A/10A | 60A/10A | 100A/5A | 5A/25A | 10A/5A
MyckoBo# TOK/TOK cpabaTbiBaHUs
NPenOXPaHKTENA U NUKOBOE 300 100 A/Het | 200 A/wet | 30A/20A | 50A/16 A | 60A/10A | 100A/63A| 5A/25A | 10A/5A
ST IR ToKa/ToK 350 200 A/Het | 400 A/Wet | 30A/20A | 50A/16 A | 60A/16 A | 100A/10A | 10A/5A | 20A/10A
cpanar PEROXPARATENT 550 200 A/wer | 400 A/wer | 30A/32A | 50A/32A | 60A/20A | 100A/16A | 10A/5A | 20 A/10A
CpenHee Bpems 6e3oTKasHoi pabotbl | 200 150 000 v 200 000 y 300 000 y 300 000 u 350 000 350 000 4 200 000 y 150 000 v
(MTBF), paccuutanHoe no MIL-HDBK-
217E, ans cnyvan skcnnyaraumm 5 cra- | 300 2000004 | 2500004 | 3500004 | 3500004 | 4000004 | 4000004 | 2500004 | 200 000 u
YnoHap Ha o6opya 350 100 000 u 200 000 y 200 000 u 200 000 y 350 000 y 350 000y 200 000 u 150 000 u
(Ground Benign) npu parype
20°C W nonHof Harpyske 550 1200004 | 2500004 | 2500004 | 2500004 | 4000004 | 4000004 | 250 0004 | 200 000 y

3awuTa ot 06paTHOro HanpsXKeHNs Ha BXOAe [lnop, BKNOYEHHbIW NapannenbHo BXOLHON WHHe —_

JneKkTpuye- NepBuYHasA u BTOpUYHas uenb 2,2 KB nocTosHHoro Toka
Ckan npos- MepBuyHas yenb U Kopnyc 500 B (peiicTByIOLEE 3HAYEHME) —
HOCTb U30NA-
unu BropuyHas uenb u waccu — 2,2 KB nocTosHHOro TOKa
Momexu, u3nyyaemble B EN 55022-A
3neKTpoMar- | ;o crpancreo EN 55022-A (TOCT 29216-91) (rOCT 29216-91)
HUTHaA co-
BmecTuMocTs, EN 55022-B (TOCT 29216-91) Koadhduupen rapmonnk
YCTOM4MBOCTL | KoHByKTUBHBIE nOMexM n“rﬂg";;%:ﬁgﬂ”;i{”mxe
K nomexam < 1B (pBoiHas amnanTtyaa) P ;E)aﬁom <5oz
YCTOMYMBOCTL K IN1EKTpOCTaTH-
YeCKUM paspajiaM, Hanpsxe-
Hue pa3psapa 8 KB, GpoHT um- EN 61000-4-2, yposHu 3 1 4 (I0CT 29191-91) —
nynbca ToKa 1 Hc, amnauTyaa
ToKa 30 A
YCTONYUBOCTD K MMNYNbCHBIM
p p ps 5
A HsDC n i (Smnn T EN 61000-4-5, yposeHb 3 (TOCT 29156-91) —
3nektpomar- | MAYnbCOB 2 kB)
HUTHasA co- YCTOMYMBOCTD K NMUKOBBIM
BMECTUMOCTb, | BbIGPOCAM B IMHUAX NUTaHUA
YCTOMMMBOCTE | (aMAAMTYAR UMNYNLCOB B EN 61000-4-4, yposeHb 3 (TOCT 29156-91, TOCT P 50007-92) —_
K MMNyNbCHBbIM| LienAx BBOAa-BbIBOAA 2 KB)
nepeHanpsaxe-| YcroiiyMBoCTb K PaAMOYaCTOT-
HUAM HbIM 3J1eKTPOMAarHUTHbIM No-
nsm B nonoce 28...1000 MIy EN 50140, yposeHb 3 (FOCT P 50008-92) —
(HanpAXEéHHOCTL 3NeKTpomar-
HUTHOro nons 10 B/m)
YcToiuMBOCTD K papno4acTor-
HbIM 3/IEKTPOMArHUTHBIM NO-
nam B nonoce 15 kfu...80 My EN 50141, yposenb 3 (TOCT P 50008-92) —
(HanpAXEéHHOCTbL 3NeKTpoMar-
HuTHOTO nons 10 B/m)

Mpumeyanus. 1. [ina onpefeneHns 3Ha4eHns Knj ycTpoiicTBa HE06X0ANMO NEPEMHOKUTL 3HAYEHUSA KN, BXOAHOW W BbIXOAHOM YacTeil U pe3ynbTar pasaenutb Ha 100.
2. B npeobpa3soBarensx ucnonb3ytotcs ObicTpogeiicTBytowme nnaskue npegoxpatutenn (HRC — high rupture current).
3. ins onpepeneHus 3HaueHus cpeaHero BpemeHu 6e3oTkasHoi pabotel (MTBF) ycTpoitcTBa HE06X0ANMO NepeMHOXUTb 3HaueHus MTBF BxoaHoi
1 BBIXO[|HbIX YacTei U pasfenuTb pesynbrar Ha CyMMy 3TUX 3HaUYeHUM.
4. MNpn npoBefeHUM WCTbITaHW M3AeNUi HAa YCTOWYUBOCTb K WHAYCTPUANbHBIM PajuoONOMexaM ero MONOXMUTENbHbIA BXOA MOAKIIOYAETCA K
3a3eM/IeHMIO WacCH.

3JIEKTPOHHON CXEMOTEXHUKHU IO3BOJISIET
peanu3oBaTh yIpaBjieHue MpeodpasoBa-
TeJeM Ha OCHOBE MHTErpajibHbIX MUKPO-
CcXeM ¢ OOJIbIION 1 CBEpXOOJIbIION CTeIe-
HSIMM MHTETrpallu BIUIOTb 10 OJHOKPM-
crajbHOt MUKPODBM [3].
TpaH3ucTOpHBIE MHBEPTOPHI HEOOXO-
IUMBI JIJ1s1 oOecrieyeHust (yHKLIMOHUPO-

BaHUs 3JIEKTPOHHBIX CUCTEM aBTOMATUKU
U BBIYMCIUTEIbHOU TEXHUKM, TEJIEKOM-
YCTPOICTB
yIpaBJeHUsl DJEKTPOIBUTATEISIMU TIepe-

MYHUKAIIUOHHBIX CHUCTEM,

MEHHOTIO HamnpsiKeHUsl, BKIKoYas Mprume-
HEHUEe B KauyecTBe aBapMIHbBIX UCTOYHU-
KOB TMWTaHUs MpPU HaJIWYUMU TEPBUYHOMN
CETH MePEMEHHOTO TOKa.

IlepBble TpaH3UCTOPHBIE ITPpeoOpa3oBa-
TeJin ObLIM pa3padoTaHbl 6oJiee S0 et Ha-
3a1. 3a MPOIIEAIIMI MEePUoa BOIPOCHI
MOCTPOECHUST TPAaH3UCTOPHBIX MPeobpa3o-
BaTeJieil ¥ BXOMSIINX B UX COCTAB DJIEMEH-
TOB MPOPadOTaHbl JOCTATOUHO TTTYOOKO.

B nmaHHO# cTaThe pacCMOTPEeHbI TpaH-
31CTOpPHBIE MpeoOpa3oBarean (pupm XP
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YcnoBHble 0603HaYeHNA:

1 — BxopHoit npepoxpaHuTens. 3awmra ot
MYCKOBOTO TOKa (/18 MoAeneil ¢ BXOAHbIMM
HanpsixeHusamu 35 B v Bbiwe). BxopHoii dunbtp.
2 — [IByxTakTHbIli npeobpasosarens (50 kl).

3 — (xema BCNOMOraTeNbHOro UCTOYHMKA
HanpsXeHus, 06ecneynBaloLLero HanpsKeHUammu
nutaHua (11 B) y3nbl cxeM ynpaBneHus, 3awwutsl u
VHAMKALMN.

4 — CBETOAMOAHbII UHANKATOP COCTOAHNA
BxofHoro Hanpsxenus (INPUT OK). Cxema
3alUMTLI OT NeperpeBa u yMeHblIEHWA/yBeNnyeHus
BXOZLHOTO HanpsxeHWa 3a npefensl Aonycka.

5 — CxeMma 3anycka 1 ynpasieHus [BYXTAKTHOrO
npeobpasoBaress, 06ecneynBalolLas 3aTsKHOM
nyck, 6ecTokoByio nay3y («MEpTBOE» BpeMs),
CUHXPOHM3aLMIO, 3aLUTY OT Neperpysku no ToKy.
6 — Bxopbl AMCTaHLMOHHOMO
BK/IIOYEHMA/BbIKTIOYEHNA (MO 3aKa3y).

7 — CTabunun3npoBaHHbIi UCTOYHUK
BCMOMOTaTeIbHOr0 HanpsXeH!s C HOMUHANOM

12 B (popmupyetcs npu pabote KoHBepTOpa).
NcTOUHMK HanpsaXeHus, ynpaBnsiolero
CKOPOCTbIO BPAILEHUA 0XNAXAAIOLLETO
BEHTUNATOPA.

8 — (xeMa OTKNIOYEHUs NpU NepeHanpaXeHun 1
CBETOAMOAHbIN MHAMKATOP COCTOAHMSA BLIXOAHOTO
HanpseHus. Pene aBapuitHoro COCTOAHNA
BLIXOJJHOTO HanpsxeHus (Mo 3akasy).

9 — bbicTpopeicTBYIOWMIT/yCpeaHsAOWMIA
LeTeKkTop Ans Gnokupytowero pene (BbICOKMUII 1
HU3KNI1 noporu).

10 — YaBouTENb HANPsXKEHUS W BBINPAMUTEND
260-380 B noctosHHoro Toka (unau 160-230 B ans
BbIXOJHOrO HanpaxeHua 115 B nepemenHoro
TOKa).

11 — WMnynbCHblii NOBbILWAOLNiA
npeo6pa3oBaresib BCMOMOraTeNbHOTO HanpsxeHns
(20 B).

JIMHMA ranbBaHMYeCKOW N30NALMN BLIXOAHBIX Leneil NUTaHus
OT WWH UCTOYHUKA BXO/IHOM 3N1EKTPOIHEPruM

12 — Crabunu3npoBaHHbI UCTOYHUK BTOPUYHOTO
HanpsxeHus (HOMMHa.ﬂbHOe 3HayeHue 11,5 B).
13 — CxeMa U3MepeHNs BbIXOAHOTO HaNPAXeHNs
ans obecneyeHns 3aWuTbl OT NePeHanpAKeHUs u
CUTHaNN3aLnm O CTaTyce BbIXOAHOTO HanpsXeHna
(OUTPUT OK).

14 — CxeMa U3MepeHNA BbIXOAHOTO HaNPAXeHNs
UAN HANpsKeHUs BAOKUPOBKM ANs CTaTUYECKOro
nepekntoyarens (no 3akasy).

15 — NMnynbCHblit NOBbILWAIOLLNI
npeobpasosarens 440 B nocTosHHOro Toka Ans
MOAenen C BbIXOAHbIM HanpsaxeHuem 230 B
nepemMeHHoro Toka uau 250 B nocTosHHOro Toka
ANA Mofjeneil C BbIXOAHBIM HanpsxeHuem 115 B
nepemeHHoro Toka (80 KIu).

16 — CxeMma 3anycKa W ynpaBneHus
noBbllWalolero npeobpasosartens ¢ 3aluToil oT
neperpy3ku no TOKY U NepeHanpsax)eHus.

17 — BbixopHoI MocToBOW Kackap, (20 klu).

18 — CxeMma 3anycka MOCTOBOrO Kackapaa
OrpaHu4yeHnem CKBO3HbIX TOKOB.

19 — CxeMma ynpaBneHus MOCTOBbIM KacKaioM
(dopmupoBaHue 3apepxek, LLWM, reepatop
TaKTOBbIX UMMYJIbCOB).

20 — Cxema u3MepeHUs N KOHTPONS BbIXOJHOTO
TOKa.

21 — Mpeobpa3oBatenb BCNOMOratenbHoOro
HanpsX)eHNs oTpuuarensHoit nonspHoctu (-10 B,
20 Klu).

22 — BeixoaHoit npefoxpaHuTens. [1Byx3BeHHbIi
BbIXOJHOM (DUNBTP W CXeMa NoJABNEHUA
3NEKTPOMArHUTHbIX NOMeX.

23 — Ycunutenb curHana owubKM no BbIXOAy.
24 — [eHepaTop 3TaNOHHOIO CMHYCOUAANBHOTO
HanpaxeHus.

25 — MpepgoxpaHutens no BXoay 610KUPOBKY U
3alyMTHOe pene obpaTHoit cBA3M (Mo 3akasy).

Puc. 3. PyHKUMOHaNbHasA cxema uHBepTopa cepuu DA

Electronics (mpexHee Ha3BaHMe — Zicon
Electronics, B HacTosiliee BpeMsi — IO~
pasnenenue ¢upmbl XP) u Magnetek,
HauboJiee IOJHO OTpaKalollue Iepeno-
BbIe PELICHMUs JJIsI 9TOr0 TUIIA M3MIEJIMIA.
[IpencraBieHbl UX OCHOBHbBIE ITapaMeT-
pbl, (QYHKIMOHAJbHbBIE OCOOEHHOCTH,
CTPYKTYPHBIC CXEMbI, JaHbl PEKOMEH/Ia-
LMK 110 NPUMEHEHUIO TaHHBIX Mpeobpa-
30BaTeliell B 9HEPTeTUYECKMUX CUCTEMaX.

MUueerTorbl DC/AC cepun DA
ouPmbl XP ELECTRONICS

Takue u3meaust SHEPreTUISCKOM JIeK-
TpoHuku dhupmbl XP Electronics (Benu-
KOOpUTaHMSI), KaK TIpeobpaszoBaTein
AC/DC u DC/DC, peryasiTopbl npolec-
COB 3apsma-paspsiia akKKyMYJISTOPHBIX
Gatapeii, peryJIsiTopbl HalpsDKEHMsI, yxKe
M3BECTHBI POCCUMCKUM CIeLUaTNCTaM
[4]. B 2003 rony ¢bupma Havana mpou3s-

BOJCTBO MHBEPTOPOB-INpeoOpasoBaTeeit
cepun DA B pasHbIX KOHCTPYKTUBHBIX
KMCITOJTHEHUSIX: IIaccu ¢ Koxyxom, 19"
cMeHHble Osioku opmara 6U (EBpomo-
nynau). Baemnuii Bun DC/AC-npeobpa-
30Baresieil mokaszaH Ha puc. 1 1 2, OCHOB-
Hble TEXHUYECKHE XapaKTEPUCTUKU WH-
BEpPTOPOB-IIpeodpasoBaTeeii cepuu DA
npuBeaeHbI B Ta0J. 1.

DyHKIMOHAIbHAs CXeMa MHBepTopa
cepuun DA, npeobOpasyroniero Hectabuab-
HOE HampsKeHHWe IOCTOSIHHOTO TOKa
B CTAOMJIM3UPOBAHHOE (B TOM YHUCIE, U 11O
yacToTe) onHo(a3zHOe HaMpsIKeHUe repe-
MEHHOI0 TOKa, MpHMBeIeHa Ha puc. 3.
Ha Bxome cuJOBOro ABYX3BEHHOTO
¢duibTpa MOCTOBOM Kackal (opMUpyeT
MHOTOUMITYJIbCHbIE TOCJIe0BaTEIbHO-
ctu. CunoBoit TpaHchOpMaTOp BXOAUT
B COCTaB MpeoOpazoBaTesisi MOCTOSTHHOTO
HamnpsKeHWs, TMUTAIIEr0o MOCTOBOI
Kkackana. [Ipu TakoM BapuaHTe MoOCTpoe-
HUsI WHBEPTOpa JOCTUTAIOTCS BBICOKHE
9HEPreTUYecKre U MaccorabapuTHbIe Xa-
PaKTePUCTUKM.

JIBYXTaKTHBIM MOCTOBOI KacKaJl Bbl-
MOJIHEH Ha MOJIEeBbIX TPAH3UCTOPaX C U30-
nupoBaHHbIM 3atBopoM — MOSFET.
MocToBOI Kackaa ¥ CUI0BOM (DUIBTP 0X-
BavyeHbl OTPULIATEJILHON OOpaTHOM CBSI-
3bl0, KOTOpasi obOecrieurMBaeT BbICOKHUE
9HEPreTUYEeCKUE XapaKTepUCTUKU UHBEP-
Topa. st pocTukeHust Tpedyemoit (op-
Mbl CUHYCOUAQJIBHOTO BBIXOTHOTO HAIpsi-
JKEHUST UCTOJIb3yeTcsl IBYX3BeHHbIM LC-
GUABTp mepeMeHHOro Toka (apoccelb
BBITOJHEH Ha KOJIbIIEBOM CEPIEYHUKE U3
MO-nepmamios).

BcnomorarenbHble HamnpsikeHust (op-
MUPYIOTCSI CXeMaM1 Ha OCHOBE CTaOMJIM-
3aTopoB HampstkeHuss LM317T ¢ GyHK-
LIMEi peryJMpoBaHMs BBIXOJAHOTO HaIpsi-
JKEHMSI.

CxeMa HMMITyJIbCHOTO TMOBBIIIAIOIIETO
npeobpasoBaresis, MUMEIOIIEro padbodyio
yacroty 80 kIi1, ToXXe mocTpoeHa Ha oc-
HoBe MOSFET.

JIBYXTaKTHBII MpeoOpa3oBaTeIb BXOJ-
HOTO HAaIpsSDKEHUST BBITIOJHEH IO TOJy-
MOCTOBOM cxeMe c paboueil yacToTou
50 kIi1. B unBepropax ¢ OOJbIIMMU BbI-
XOIHBIMU MOIIHOCTSIMU TIPUMEHSIETCS
npeobpazoBaTesib, MOCTPOESHHBIN MO MOC-
TOBOI CXEME.

BxomgHoit LC-¢dunbrp, 3amuinarommi
WCTOYHUK TUTAHUSI OT KOHAYKTHUBHBIX
TIOMEX, COCTOUT U3 IPOCCEIsl, BHINOJHEH-
Horo Ha III-o6pa3HoM (heppuTOBOM cep-
NIEYHUKE, U YEThIpEX KOHIEHCATOPOB
2,2 Mx®/400 B. [lna orpaHuyeHUs TOKa
3apsIIKM BXOIHBIX 2JIEKTPOJIUTUYECKUX
KOHJ/ICHCATOPOB TPUMEHSETCS TepMU-

www.cta.ru

© 2004, CTA Ten.: (095) 234-0635 dakc: (095) 232-1653 http://www.cta.ru

CTA 3/2004




OE3OP/AI'IHAPATHI>IE CPEACTBA

CTOp, COMPOTHUBJIEHUE KO-
TOPOTO YMEHBIIAETCSl MPU
YBEJIMYEHUU TEeMIepaTyphl
(Negative Temperature Co-
efficient). BxonmHble 1enu
3alIUIIEHbl ABYMsI Tapa-
JIeJIbHO ~ COeNUMHEHHBIMU
NpeaoXpaHUTeNsIMU, KOTO-
pble YCTAaHOBJIEHBI B IOJIO-
XKUTEJbHOW Lenu W He
nojyiexXaT 3aMeHe MpY Bbl-
XOJIe U3 CTPOSI.

Wusepropsl cepun DA
MO CTeMeHW 3allUThl OT
nopaxeHusl 2JeKTpuye-
CKMM TOKOM OTHOCSTCS
K 00opynoBaHMIO Kjacca I.
B cooTtBeTcTBUM € 3TUM 3a-
LIMTa OT MOPaXXKEeHUs JIEK-
TPUYECKUM TOKOM JIOCTH-
raercsi mMpUMEHEHUEM OcC-
HOBHOM U30JISIMU U HAJTU -
yueM CpeACTB MOAKIoYe-
HMSI K 3alllUTHOMY 3a3eM-
JICHUIO B MPOBOJIKE 3AaHUS
IJIS T€X TOKOIPOBOISIINX
yacTeil, Ha KOTOPBIX MO-
KET TMOSIBUTBhCS OMacHoe
HampsoKeHue B ciydae
npo0osi OCHOBHOM U30JIs-
uuu. s  BBIOJHEHUS
tpedoBanus TOCT P
50377-92 (M3BK 60950-
86) mo 3a1uTe OT Mmopaxe-
HUS 3JEKTPUUYECKUM TO-
KOM 1Iaccu WHBEpTOpa-
npeobdpa3zoBartelisi JOJKHO
OBbITh TOAKIIIOUEHO K 3a-
IIUTHOMY  3a3eMJICHMIO,
a OIIMH U3 TOJIIOCOB BXO[I-
HOW WJIM BBIXOJHOM Liernen
NOJIKEH OBbITh COEAUHEH
¢ waccu (koHTtakt PLI).

K nocronHcTBamM MHBEp-
TopoB cepuu DA MOXHO
OTHECTH CJIeyIOLIEE:
® cTabuau3anusi BbIXOMI-

HOTO HampsiXXKeHUs ¢

CYMMapHO# HecTabuJIb-

HOCTbIO +5% 1pu u3Me-

HEHUM BXOJHOTO Hampsi-

XKEHMsSI BO BCEM JOITyC-

TUMOM JUara3oHe U U3-

MEHEHMM TOKa Harpy3Ku

B 3a/IaHHBIX Tpeaeax;
® K03 ULUEHT TrapMo-

HUK BBIXOJHOTO Hampsi-

XeHuss MeHee 3% nipu

HOPMaJIbHOM  pPEXUMe

paboThI;
©® UHAMKALUS aBapMIAHBIX

PeXUMOB (CBETOAMO 3€-

80-MUNNUMETPOBbII BEHTUNATOP
C 3aUIUTHBIM KOXYXOM
(tonbko ans moaenu DAX300)

(B03ayx HarHetaetcs
i

CoepHUTeNbHBIE KNEMMbI (TN COEAUHUTENEIT 3aBUCUT OT MOZIeNM)
Bxog Bbixog
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CBeTOANOAHBIN MHANKATOP COCTOAHNSA CBETOANOAHBIN MHAUKATOP COCTOAHNSA
BXO/IHOTO HanNpseHua 2288 BbIXOHOTO HaNpPAXeH!s
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A — KpenéxHoe oTBepcTue ¢ pe3bboit M3
(KpenéxHble ieTanu He AOMKHbI NPOHNKATL
BHYTPb YCTPOICTBA Goslee YeM Ha 4 MM)

Puc. 4. laGapuTHble 1 ycTaHOBOYHbIE pa3Mepbl UHBEPTOPOB CEpUil
DAX200 u DAX300

120-MUANUMETPOBLIA BEHTUNATOP
C 3aWMUTHBIM KOXYXOM
(Tonbko ans mopenu DAX550)

——

(BO3AyX HarHeTaeTcs
BHYTPb YCTPOiACTBA)

CoepMHuTENbHbIE KNEMMbI (TUN CO@AMHUTENEN 3aBUCUT OT MOAENH)
Bxoa Bbixog
Plnlo n nlnininin Bt =1) @ | E
ki
—— = ¥ =
CBETOAMOAHBII NHAMKATOP COCTOAHMSA CBETOANOAHbIN NHANKATOP COCTOAHMS
BXO/JHOTO HanpsXeHns 340 BbIXOZIHOTO HaNpsXeHus
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A — kpenéxHoe oTBEpCTHE C
pe3bboit M3 (kpenéxHble AeTanu
He AO/KHbI NPOHNKATL BHYTPb
YCTpOiiCTBA GOsee Yem Ha 5 Mm)
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B — otBepcTue guametpom 4,5 MM

Puc. 5. fa6apuTHble 1 YCTaHOBOYHbIE pa3Mepbl MHBEPTOPOB Cepuil
DAX350 u DAX550 ana mopenei ¢ MOHTaXKHbIMU dnaHuaMu

nénoro ceeueHus INPUT OK, cBetonu-

on xkénroro ceeueHuss OUTPUT OK);
©® MUKOBAsi MOIIHOCTb — JO JIBYX 3Haye-

HUI HOMUHaIbHOU MoIHOCTH (<1 ¢);
® OTHOCUTEJIbHO HeOoJblINe rabapuT-

HbIe pa3Mepsl (puc. 4 u puc. 5).

K moctomHcTBaM ciieayeT OTHECTH M
9KCITyaTallMOHHbIE ~ XapaKTepUCTUKHU
9TUX UHBEPTOPOB:

@ J1arna3oH pabovyux TeMIepaTyp COCTaB-
qsieT oT 0 1o +45°C (CHMXKeHUE BbIXOI-
HO1 MOILIIHOCTH B fiBa pa3a npu +70°C);

@ JYana3oH TeMIlepaTyp XpaHEHUs Jie-
XKUT B ripeaenax ot —20 go +70°C;

® B paboyeM COCTOSIHUM AOMYCKaloTCs
BubpornepemeleHust 10 0,05 MM (1Boii-
Hasl aMIUIMTyda) B JAWAra3oHe 4YacToT
5...50 Tix m oo 0,025 MM B nuamnasoHe
yactoT 50...100 Ii;

® B HepaboueM COCTOSIHUU JIMLIEBOM MO-
BEPXHOCTbHIO I1aCCU BbIAEPKMUBAETCS
yaapHoe BO3ACICTBUE, S9KBUBaJEHTHOE
yaapy npu naaeHuu ¢ BbicoTbl 100 MM.
151 mpuMeHeHUsI B YCJIOBUSIX pacIliu-

PEHHOro Auana3oHa TeMmIlepaTyp M KOH-

JIeHCallMM BJIarM MOXHO 3aKa3aTb TaKOil

BapUaHT UCIIOJHEHUS U3EIUsl, KOTOPbIi

MMeeT aMamna3oH pabouyMx TemIeparyp

—20...+70°C (BapuaHT «E»). Bo3moxeH

3aKa3 U3eJUI C MOBBIIIIEHHON YCTOMYM-

BOCTbIO K BO3IEHCTBUIO MEXaHUYECKUX

dakTopoB (BapuaHT «M»): MMKOBOE yaap-

Hoe BosaeiicTBue 10g, BUOpOycKOpeHMe

3g (cpenHekBaapaTUYECKOEe 3HAYeHUE)

B Auarnas3oHe yactot 5...500 Iir.

MHBEPTOPBLI-NPEOGPA3OBATENUN
cePuM SLI oupmbl MAGNETEK

Cepus SLI (Slim Line Inverters —
cepusi KOMIIAKTHBIX MHBEPTOPOB) Mpej-
cTaB/isieT co0O0il HOBOE MOKOJIEHHWE WH-
BEPTOPOB, MpeAHa3HAYEHHBIX I MpPHU-
MEHEHMs B MHOOPMAIIMOHHBIX CHCTEMaX,
CPEICTBaX aBTOMATU3alUU U TEIEKOMMY-
HMKaLMii. braromapsi HOBATOPCKUM TeX-
HUYECKUM peIleHMsIM, MOA00HBIM 3ara-
TEHTOBAHHOM TEXHOJOTUU MCIIOJIHEHUS
cunoBoro tpaHcdopmaropa («Compact
Coil»), xoTopas ompeaeaseT Maccy U
00BEM MHBEPTOPA, YIAJIOCh «YIaKOBaTh»
BBIXOJIHYIO Mo1THOCTh 1500 B-A B nérkom
(5,6 xr) u komnakTHOM (BeicoTa 1U) KOp-
myce it 19" xoHctpyktuBa. Ha puc. 6
u 7 IToKa3aH BHEIIHMI1 BUI MHBEPTOPA Ce-
puu SLI.

Cepus SLI BkittouyaeT B ce0st YeTbIpe MO-
nenu (Tab. 2) aist padboThl OT UCTOYHUKOB
MOCTOSTHHOTO HarpstkeHus 24 u 48 B ¢ Ho-
MUWHaJJaMM BBIXOAHOTO HanpsikeHus 115 u
230 B nepeMeHHOro ToKa.

MHTerprpoBaHHBI KOHTPOJIED BMe-
CT€ CO BCTPOCHHBIM (MO 3aKa3zy) mepe-
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OE3OP/AI'II'IAPATHbIE CPEACTBA

Tabnuya 2 @ BBICOKOE KayeCTBO BBIXOJHOIO Hampsi-

CBopaHas Tabnuua moaeneit MHBepTOpoB cepum SLI XeHust (cuHycoupanbHasi (hopMa Bbl-

XOJHOTO HarpsiKeHUs1 ¢ KodhGUILIUeH-
BxoaHoe oL NI O JlnanasoH BbIXOAHBIX JivanasoH yactot
K B 3HayeHue BbIXOAHOr0 6' TOM I'apMOHUK MEHEEC 2%);
op Moaenu HanpsxeHue HanpseHMA nepe- HanpAXeHui BbIXOJJHOTO

NOCTOSAAHHOTO TOKa, B N — nepemMeHHOro Toka, B HanpsxeHus, Iy ® BO3MOXKHOCTD MapaJiyICJIbHOI'O BKJIIOYE-
SL1-48-230 48 230 200...240 47..63 HUA MHBCPTOPOB, PaBHOMEPHOC pac-
SLI-48-115 48 115 100...120 47...63 TIpEAC/ICHNE TOKa HATPYSKM 1 CHHXPO-
SLI-24-230 24 230 200...240 47...63 HU3ALMA  MHOTOYMCIEHHBIX (10
SLI-24-115 24 115 100...120 47...63 99 WTyK) napauieabHO BKIIOYEHHBIX

[llononHuTenbHble BapuaHTbl UHBEPTOPOB,

10

Cyddukc BapuaHTa

Onucanune

BHyTpeHHee 6e3biHepLMOHHOE NepekoYatoLlee

-STS M
YCTPOIICTBO NEPEAaYn HanpsKeHUA
_HS B03MOXHOCTb peanu3aunm pexuma «ropayein»
3aMeHbl
SC KnemmHas kopobka Ans NogKyeHus WnH
NEepPeMEHHOro HanpsXeHNs
-CAN WnHa CAN

KJIIOYaoImM yctpoiictBoM (Static Trans-
fer Switch — STS) obGecneunBaeT ru6-
KOCTb M BO3MOXHOCTb MOAYJBHOTO pac-
LIAPEHMS IS CUCTEM, KOTOpPbIE e CTBU-
TeJIbHO  COOTBETCTBYIOT  MPUHLMITY
«BKJIIOYail ¥ padboTaii», 6e3 HeOOXOIUMO-
CTU TIPMMEHEHMSI BHEIIHUX KOMITOHEH-
TOB — HAJIO MTPOCTO YCTAHOBUTH UHBEPTO-
PbI B KOJIMYECTBE, 00eCIeurBaroIieM Tpe-
OyeMmylo cucteMe MOIIHOCTh. Kpome To-
ro, cepusi SLI numeeT Moaenu, NpuroaHbie
NI peasiu3alliu pexkuMa «ropsiueii» 3a-
MEHBI.

Wusepropnl cepun SLI xapakrtepusy-
I0TCSI BBICOKUMM 3HEPreTMYeCKUMM MO-
KazaTeJsMU: 3Haue€HUE KILI JOCTUraeT
93% (Mmaxc.), a 3alaTeHTOBaHHBIN aJro-
PUTM YIpaBJICHUSI OTPAaHUYMBAET YPOBHU
TAPMOHUYECKUX COCTABJISIOIIMX BXOIHO-
IO TOKa 03 MPUMEHEH s TPOMO3KUX 10-
poroctosiiux  ¢uabTpoB. HMHBepTOp
BKJIIOYAET B CBOI COCTaB MUKPOKOHTPOJI-
Jiep oOllero Ha3HayeHMsl, a TaKXKe MOILII-
HbIi BHYTpEHHMI UMOPOBON CHUTHAIb-

BxopHble uenu
1

HbIii Tipouieccop (upmbl Texas Instru-

ments TMS320C2xx, KOTopbie AeaioT

BO3MOXHBIMU TPOrpaMMUPOBaHUE OC-

HOBHBIX ITAPaMETPOB, JIETKO pean3yeMoe

C TMOMOIIIbIO YCTAHOBJIIEHHBIX Ha Tepej-

Heit maHenu KK-aucries u HeGOIbLIONH

KJIaBUATYPbI.

Takum oOpa3om, nHBepTOpHI cepun SLI
SIBJISIIOTCSI. MHTEJICKTYaJIbHBIMU  YCTPO#i-
CTBaMU; UX CBSI3b C BHEITHUMM KOHTPOJI-
JlepaMu 00eCIieurBaeTCsl KOMMYHUKAIIU -
oHHbIMU UHTepdeiicamu RS-485 u CAN
(1o 3akasy).

OCHOBHBIE TEXHMYECKHE XapaKTepu-
ctuku DC/AC-npeobpazoBaTesieil cepuun
SLI npencraBieHbl B Ta0I. 3.

XapakTepHbIMU OCOOEHHOCTSIMU KOM-
MaKTHBIX UHBEPTOPOB C BBIXOAHOM MOIII-
Hoctblo 1500 B-A sBasioTcs cieayro-
ye:

@ HOBasi KOMIIAKTHasi KOHCTPYKLIMsI ISt
MOHTaxa B 19" KOHCTpPYKTUB (BbICOTa
1U, rny6buna 14,94", mupuna 19");

@ BbICOKOE 3HaueHue K (10 93%);

BbixogHOI Kackan
1

Cxema ynpasnenus \

Puc. 6. BHewHwit Bup uHBeptTopa cepuu SLI n ero ocHoBHbIX

y3noB

=)
BeHTunATOpbI OXNAXKAEHUA
MpoMexyTOUHbI MOCTOBOI KacKap,

o KK-aucnieit Ha mepeaHei maHeau st
KOHTPOJISI M YCTAHOBKM OCHOBHBIX TMa-
paMeTpoB;

©® BO3MOXHOCTb MOCJEI0BaTEIbHOIO CO-
eanHeHust B cetu RS-485 u mo 3akasy
noakmouyeHus K muHe CAN;

©® BO3MOXHOCTb peaqu3alluu pexuma
«ropstueit» 3aMeHbl (Mo 3aKasy);

@ HajJuyKhe BHYTPEHHEro aBTOMaTHye-
CKOro mepexyoyvaronero (mraHue ot
CeTU WJIM 4Yepe3 UMHBEPTOp) YCTPOIiCTBa
(1o 3akazsy).

CuitoBoii  TpaHcgopmaTop, obecreuu-
BAaIOIMI TaJbBaHUYECKYIO H3OJISIIMUIO
M COrjJacoBaHWE€ HOMMHAJIOB BXOJHOIO
M BBIXOJHOTO HAIpsDKEHWIA, B OOJbIION
Mepe oIpeaesisieT Maccy U 00bEM UHBEPTO-
pa. OH BBINOJHEH IO 3araTeHTOBaHHOM
¢dupmoii Magnetek texnonorun Compact
Coil Transformer u xapakTepu3yeTcsl HU3-
KOl MHIYKTMBHOCTBIO paccessHusi 0OMO-
TOK, XOPOIIIMM MTOTOKOCLIETJIEHUEM, a TaK-
K€ BBICOKOW MPOYHOCTHIO M3OJSILIUU.
Tpanchopmatop Compact Coil Transfor-
mer COOTBETCTBYET KECTKMM TpeOOBaHMU-
sIM 1o obecnieyeHuo YMC, nuarnas3oH ero
paboumx TeMrnepaTyp JEXUT B PaHULIAX OT
—25 go +120°C. Ha pwuc. 8 npencrabieH
BHEIIHUIA BUJ CUJIOBOTO TpaHCchopMaTopa
Compact Coil Transformer, a Ha puc. 9 —
ero cOOpOYHBII YepTEK.

Puc. 7. BHewwHU BUA KOHCTPYKUUM nHBepTopa SLI-24-230 (KpbIwWwKa CHATA)
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Tabauya 3

OcHoBHblIe TexHMYecKue xapaktepuctukn DC/AC-npeo6pasosareneit cepuu SLI

BxopHble XapaKTepucTuKu

[lMana3oH BXOAHbIX HANPAXKEHUM

¢ 40...72 B nocTOAHHOrO TOKa ANA Mojeneit C HOMUHaNbHBIM HanpaxeHuem 48 B
¢ 20...36 B nocTosHHOro TOKa ANa Mofeneit C HOMUHaNbHLIM HanpaxeHuem 24 B

3auwuTa BXOAHbIX Lenei oT neperpysKu no Toky

BHyTpeHHuit npegoxpanutens 70 A (ans 48 B) unu 140 A (pna 24 B)

BxoaHoi TOK

o 48 A npn 36 B pna 48-BonbToBbIX MOAEnen
¢ 100 A npu 18 B gns 24-BonbTOBBIX MOAenei

MyckoBoii TOK

MeHee 10 A

I.piIIII)I
Ll L

cpa6aT' CXeMbl 3alUTbI OT
npesbilieHUA BXOAHOT0 HanpaXeHua

o 74 B (ana 48 B
37 B (pna 24 B

MoporoBoe HanpseHne BXOAHOM CeTU Ans
BKAlOYeHMs npeobpasoBarens

)
)
« 36 B (ans 48 B)
¢ 18 B (ana 24 B)

BbixoaHble XapaKTepUucTUuKu

JinanasoH BbIXOAHbBIX Hanpﬂ)«euuﬁ

¢ 200...240 B nepemeHHOT0 TOKa [N MOAENEN C HOMUHANbHbBIM BbIXOAHBIM HanpsxeHuem 230 B nepemeHHOro
TOKa

©110...120 B nepemeHHOr0 TOKa A5 MOAENEN C HOMUHANbHbBIM BbIXOAHBIM HanpsxeHuem 115 B nepemeHHOro
TOKa

BbIxogHasa MOLHOCTD

1500 B-A

Neperpyska

¢ 1800 B-A gns mopeneit ¢ Boixogom 230 B
e 1650 B-A anis mopgeneit ¢ Bbixogom 115 B

NMnynbc MOWHOCTH B Harpyske

e 2300 B-A B TeyeHune 200 mc ans mogenen c Bbixogom 230 B
e 1750 B-A B Teuenune 200 mc ana moaenei ¢ Beixogom 115 B

KoachpuumeHT MowHoCTM Harpysku

0,4...1 npu EMKOCTHOM MM MHBYKTUBHOW Harpyske

Koadppuuuent opmbi

4

"y!leal.lel BbIXOA4HOr0 HanpaXeHusa

2% (oT nuKa Ao nuka), cnekTp yactot 20 fy...20 Ml

Hecta6unbHOCTb NO HANPAXKEHNIO

+0,1% npu NU3MEHeHUN BXOJHOTO HaNpAXKeHUs B 3aiaHHbIX Npeaenax

Hecra6unbHocTb No TOKy

+2%, NP1 U3MEHEHUN TOKA Harpy3Ku B 3afjaHHbIX Npefenax

Ko3dpuumeHT rapmoHuK BbIXOAHOTO
Hanps)eHUA Npu pe3UCTUBHOWN Harpyske

MeHee 2%

Bupap! 3awute! (pexxum Bo3Bpara B
HOMMHANbHbINA PEXUM PaGoTbl MOXKET 6bITh
BbIGpaH MHAMBUAYANbHO ANA KAXKAOI0 BUAA
3awWwuThl NnocpeacTBoM KomaHp «latch» n
«autorestart»)

o 3almTa OT NpeBbIEHUA BLIXOZHOTO HANPSXKEHUA: NOPOTY CpabaTbiBaHNsA AAA BCEX BbIXOAOB YCTAaHOBNEHbI Ha
ypoBHe 115+2% HOMMUHANbLHOIO 3Ha4YeHNa

o MoporoBoe HanpsxeHne BXOAHON CeTH, HeOOXOAMMOe A OTKIOYeHNA 6aoKa: nopory cpabdarbiBaHus
YCTaHOBNEHbI HA YpOBHE 85+2% HOMUHANBLHOIO 3Ha4YeHNA

e 3alyMTa OT KOPOTKOTO 3aMblkaHuA: MMKoBOe 3HayeHue Toka 30 A (ansa 230 B) unu 60 A (pns 115 B)

 3awuTa ot neperpysku no Toky: ot 1 go 8 A (ana 230 B), o1 2 go 15 A (gna 115 B)

» besonacHas 3awuTa oT neperpy3ku no Toky (NOCPeACTBOM aBTOMATUYECKOrO BblKatoyatens): 10 A (ansa
230 B), 15 A (pns 115 B)

 3awuTa oT neperpesa (BU3yanbHbIN U 3BYKOBOIA CUTHanbl 3a 5°C Ao cpabaTbiBaHUA 3aLuTbl): NpU TEMNepaType
oKpyxatolieil cpeabl 6onee 65°C u npu Temnepatype BHyTpu Kopnyca 6onee 110°C

VYcTpoiicTBa ANA CUrHanusaumm,
NporpamMMMUPOBaHMNsA U OTOGPAXKEHNA COCTOAHUA

» PoTopene curHana obuieit TpeBorn (OTKPLITO NMPU aBapUtHOM pexuMe)

o [1ByxcTpouHblit XXK-gucnneit ¢ knaBmatypoii ins nepefBuXeHUs No MeHIo

o YeTbipe cBETOAMOAHBIX MHANKATOPA: 3eN&HOro cBeyeHuns (nutaHue «BKJl.»), kpacHoro cevyeHus (obwas
aBapws, neperpes, 0TKa3 BEHTUNATOPA)

06wue xapaKTepUCTUKM

YacroTa BbIXOAHOIO HanpaxeHua

50 unmn 60 Iy

YcToiuMBOCTD K TeMNepaTypHoMy thaKTopy

o [lnanasoH pa6ounx Temneparyp ot —25 o +55°C (npu nonHoi Harpyske)
o CHUXEHMe HOMUHaNbHOM MowHocTK 75 BT/°C B guanasoHe Temnepartyp ot +55 fo +65°C
o [lnanasox Temnepartyp xpaHenus ot —-40 go +85°C

BnaxHoctb (6e3 KoHAeHCauum Bnaru)

0...90%

Jlonyctumas BbicoTa NoabEMA HAJ YPOBHEM
Mops B pa6ouem cOCTOAHUM

3900 m

lanbBaHuYeckaa nsonauma

o JNieKTpUYeCKas NPoYHOCTb U30NALUN MEXAY NEPBUYHOIA U BTOPUYHOI Lenamu: 3000 B (pelicTBytolee
3HaueHue)

o JNIeKTpUYecKas MPOYHOCTb U30AALMM MEXAY BTOPUYHOI Lienblo 1 kopnycom: 1500 B (pelicTBytoliee 3HayeHue)

o 3neKTpmqe)CKaﬂ NPOYHOCTb U30NALMM MEXAY NEPBUYHON Lienbio U koprycom: 1000 B (aeficTByiowee
3HaueHue

CpepHee Bpems Ge30TKa3Hoil pa6oTsl (MTBF)

Bonee 200 000 4 (npu 40°C)

Macca

5,6 Kr

fa6aputHbie pasmepsi, LUIXBXT

482,6X43,5%379,5 MM

Janee npuBeIeHbI OCHOBHbIE XapaKTe-
PUCTHKHU CHUJIOBBIX TpaHCHOPMAaTOpPOB
Compact Coil Transformer.

@ KomnakTHasi KOHCTPYKIIUSI, pa3Mepbl

56x41x18 mM.
® Macca 60 r.

e KII/1 98...99%.
@ PexoMeHIOBaHHBIN OUana3oH YacTOT:

20 xIir...1 MIir.

@ Tumnosble IPUMEHEHUS B CTPYKTypax:

e OIHOTAKTHAsI IPSIMOXOI0Basl,

e OJHOTaKTHas 0OpaTHOXOAOBAas,
e MOCTOBasl IByXTaKTHasl,
e TMOJYMOCTOBAS,
e JIByXTaKTHas.
® BapuaHThl MOHTaXa:
e TOPU3OHTAJIBHBINI,
e BEPTUKAIbHBIN,
e SMT.
® DjiekTpuyecKkasi MPOYHOCTb M3OJSLIMU
no 3000 B (meiicTByloliee 3HauYeHUE),
HUCTBITAaH B COOTBETCTBMHM C TpebOBa-

Huasmu ['OCT P 50377-92 (MBDK

60950-86).

@ TerutoBoe KOHTAKTHOE COMNPOTHUBICHUE
CHUCTEMBI «KopItyc-paauarop»: 1,3°C/Bt
(omHOCTOpOHHMUI TerooTBon), 1°C/BT
(IBYCTOPOHHMIA TEIJIOOTBO/).

TloneBble TPaH3UCTOPBI C U30JIMPOBAH-
HbiM 3aTBopoM MOSFET umnynabcHoro
MOBBILLIAIOIIETO Tpeodpa3oBaTesis ynpaB-
JISIIOTCS. UHTErPaIbHBIMU MMKPOCXEMaMU
IR2110S, KoTOphlie XapaKTepu3yloTCs Bbl-

CTA 3/2004

www.cta.ru

13

© 2004, CTA Ten.: (095) 234-0635 dakc: (095) 232-1653 http://www.cta.ru



14

OE3OP/AI'II'IAPATHbIE CPEACTBA

Puc. 8. BHewHwii Bup TpaHcgopmaropa
Compact Coil Transformer

COKUM 3HAYEHHUEM MMITYJbCHOTO BBIXOM-
HOro TOKa, YTO oOecreuymBaeT 3apsiiKy
€MKOCTHU «3aTBOP-MCTOK» CHUJIOBBIX KITIO-
Yeil 3a KOpOTKOE BpeMsl, a TAKXKE BO3MOX-
HOCTBIO (hOPMUPOBAHUS (PUKCUPOBAHHOM
Tay3bl B YIPABJSIONIMX CUTHAIAX ISl YCT-
paHEeHUsI CKBO3HBIX TOKOB B MOCTOBOM
CUJIOBOM Kackaje. BbIxomHoil MocTOBOI
Kackan BbinojgHeH Ha IGBT-tpaH3ucro-
pax.

Jlnst obecrieyeHUs] HOPMAaJIbHOIO TeIl-
JIOBOTO pexuma paboTa MHBEpTOpa IMpu-
MEHSIETCSl MPUHYIUTEIbHbII 00ayB ue-
TBIPbMSI BEHTUISITOPAMU, YCTAHOBJIEHHbI-
MM Ha 3ajJHell CTeHKe KOopIyca MHBEpPTO-
pa. D1 O6eClIETOYHbIE BEHTUJISITOPHI 3a-
MUTBIBAIOTCSI OT BHYTPEHHEIrO Hampsixe-
Hus 12 B mocTosiHHOro ToKa, TOK MoTpeo-
sieHust coctasisiet 0,195 A. [1ns1 coznanus
BEHTWJISITOPAMHM BO3MYIIHOTO IOTOKa,
TpedyeMoro JUisl MoIepXKaHusi HOpMasb-
HOTO TEIJIOBOTO peXuma, HeOOXOAMMOro
obecrneyuTh 3a30p, KakK MUHUMYM,
254 MM MexXJy 3aiHel CTeHKO MHBEPTO-
pa ¥ CTEHKOI MOHTaXXHOTO KopItyca. DTo
CBSI3aHO C TEM, YTO BO3MAYX BCAChIBACTCS

S RT
-

| L)

Bxop Hanpsixenus 115/220 B

NepemMeHHOro Toka E——— 24/48 B nocTOAHHOIO TOKA
JHeprocucrema >
K annapatype,
AKKyMynsTopHas 3anuTbiBaeMoi
Garapest Hanpsx)eHnem
nepemMeHHOro ToKa
NHBepTopb! >
ABTOMaTMYECKUI
nepektoyarens
MCTOYHMKA
nuTaHus

Puc. 10. NpumeHeHue nuseptopos cepuu SLI B cucteme 3neKkTpocHabenus

TesleKOMMYHMKaLMOHHOWM annaparypsl

yepe3 BEHTHJISILIMOHHBIE OTBEPCTUSI Ha
repeaHell MaHeJIu U BbIIyBaeTCs 4epe3
OTBEPCTUS B 3a/IHEI CTeHKe KopIlyca UH-
BepTOpa.

Ha puc. 10 npeacraBieH npumMep Mpu-
MeHEeHUst THBepTopoB cepuu SLI B cucre-
Me DJIEKTPOCHAOXEHUST TeIEKOMMYHMKA-
LIMOHHOM anmapatypbl. YIpoligHHas
(yHKIIMOHAIbHASI CXeMa CUCTEMBbI JJIEKT-
pocHabxeHus (puc. 10) moka3biBaeT
MPUHIMI OpraHu3aluu 0ecrepedoitHOro
MUTAHKUST HAIpsSDKEHUEM TMePeMEHHOTO
TOKa IPU TIOMOIIM MHBEPTOpa. DTO pe-
LIeHe MHTePECHO U TeM, YTO OHO obec-
Me4ynBaeT OYeHb HMU3KUU Ko3GbdUIIMeHT
rapMOHUK BBIXOIHOTO CHUHYCOMIAILHOIO
HamNpsDKeHYsI, MCIOJIb3YeMOTo Ul UTa-
Hus annapatypbl. bosiee monpoGHast UH-
¢dopmaisi 00 0COOEHHOCTSIX MpPUMEHE-
HUs MHBepTOpoB cepuu SLI nznoxeHa B

[5] u [6].

SAKJIIOYMEHME
IIpeoOpa3oBaTe M MOCTOSIHHOrO Ha-
MpsDKEHUsI B HAIpsDKEeHUE IMepeMeHHOe

Puc. 9. C6opouHblii yepTéx TpaHcopmaropa Compact Coil Transformer

cUuHycouaaabHoe (MHBEPTOPHI) GUPM
XP Electronics u Magnetek BbIITOJHEHbI C
HMCIOJIb30BAHUEM COBPEMEHHBIX CXEMO-
TEeXHUYECKMX PELIEHUU I CUJIOBBIX
KOHTYpOB. [IpuMeHsieMble B HHUX CXEMbl
yIpaBJieHUs] MOCTPOeHbl Ha 0aze MHTe-
rpaJbHBIX MMKPOCXeM C OOJbLIOi U
CBEpXOOJIbILION CTEMEeHbI0 MHTETpalMu.
DTU MHBEPTOPHI XapaKTepU3YyIOTCs XOPO-
IIMMU MaccorabapuTHBIMU MapameTpa-
MM, KaYECTBEHHBIM BBIXOIHBIM HaMpsiKe-
HUEM, BbICOKMMM TOKa3aTeJsIMU HanExX-
HocTU. OHM CMOCOOHBI (PYHKLIMOHUPO-
BaTb OT MCTOYHUKOB BXOAHOM 3JEKTPO-
9HEPTUHU LIUPOKOTO CIIEKTPa HOMUHAJIOB,
YTO TMO3BOJISIET TPUMEHSITh UX B CUCTEMAaX
aBTOMATUKU U BbIYMCIUTEIbHONH TEXHM-
KM, B TEJIEKOMMYHUKAIIMOHHBIX CHUCTE-
Max u ap. ®
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