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B cratbe npuBefeHbl peKomMeHAauun, No3BoNSIOWMNE B paae ciyvaeB nsbexarb
HEHY)KHbIX Nepepa3BofoK NMe4vaTHbIX NAaT MMMYAbCHbIX Npeo6pa3oBaTeneil HaNpsHXXeHus
M3-3a UX HeyOBJIETBOPUTESIbHbIX MOKa3aTesieil 3/IEKTPOMarHuTHO COBMECTMMOCTH

(3MC).

JIEKTPOMArHUTHBIE IOMEXH OT HMITYJIbCHBIX IIpe-

o6pazoBareJieil HALPSUKEHHs! CO3IAI0T OCTOSIH-

Hble IPO6IIEMBI B 3IEKTPOHHOM 060pYI0BaHIN
CaMOT0 Pa3ITMIHOTO HA3HAYCHHSI. BOJIBIIMHCTBO HHKe-
HEPOB, IPOEKTUPYIOIINX CXeMbl IINTAHUS Y3JI0B aIllla-
PaTypsl, 3HAIOT, KAK YMEHDIIUTH BIUSHYE 9TUX [IOMeX
Ha 9JIKTPOHHbIE KOMIIOHEHTbI, B TOM YHCJIe IPABIJILHOI
KOMITOHOBKOIT CHJIOBOTO KaCKa/ia IpeoOpasoBare’isi, Bbl-
60pOoM OHTHMAJILHOTO C110c06a yIpaBIeHus UM (TeXHO-
JIOTHH MSITKOTO TePeKIIIOYeHNsT, KadaHne asbl JaCTOTHI
IPeo6pasOBaHIs), yCTAHOBKOM JOMOIHUTETBHBIX (DIITL-
TPOB 1 T. [i. TeM He MeHee eCTb HEKOTOPbIe MAaIOM3BeCT-
HbIe IIPHEeMbI, KOTOPbIe MOTYT 3aMeTHO yIydImuTb OMC
HeM30JIMPOBAHHBIX MOHIKAMIIKNX peobpasoBareseit
(a TarKe U IPYTHX TOIOJIOTHUIT) Oe3 N3MEHEeHNUS IU3aiiHa
1w1aTsL. [TonoxkurenbHbIi 9 ¢eKT MPUBEEHHbIX B CTAThE
COBETOB IIOMOJKET YCTPAaHHUTb HEOOXOIUMOCTE IIepepas-
BOJKM IeYaTHOM IUIATI YCTPOMCTBA U 32 ECSTh MUHYT
IPUBECTH B HOPMY ero nokasatena OMC.

Coget N: 1. NMoBepHuTe cuNoBoi Apoccenb

Teopermaecky, B OT/INYKE OT IUOTOB WX ITOJISIPHBIX
KOHJIEHCATOPOB, IPOCCEH He UMEIOT (QYHKI[HOHATHHOM
HOJIIPHOCTH U IOJDKHBI OIMHAKOBO paboTath B 060UX

HAIPaBJICHHUSX, IOTOMY B IIONABIISION[EM GOJIbIINH-
CTBE CXeM KOHEYHOTO HCIOJIb30BAHUS MOJSIPHOCTD
UX HOAKII0YeHNs He BakHa. OJHAKO B HEKOTOPBIX
CITy9asix BCe JKe HabIIOAeTCsl, ITO OT/eIbHBIE [POCce-
JIX BEAYT ce6sl O-PasHOMY B 3aBUCHMOCTH OT IOJISIP-
HOCTHU IIOAKIIOYEHUA B CBA3U ¢ UX KOHCTPYKTUBHBIMU
0COOEHHOCTSIMH.

HensonupoBaHHBL IOHIKAIOIINI IIpe06pasoBaTeb
nmeet B cBoeM cocrase LC-ubTp st mpeobpasosa-
HESI IMITYJTbCHOTO HampsokeHUst Ugyy B TOCTOSIHHOE
Ugur- Ha puc. 1 mokasana ynpomieHHas cxema HEn3o0-
JIMPOBAHHOTO IOHIDKAIOIIEro IPe0OpasoBaTessl i ero
CUTHAJIBL

13 cxeMmbl BUJIHO, 4TO OfJMH U3 BBIBOIOB Ipoccesst L
HOJIKJTIOYEH K HanpspkeHHIo Ugy, TeHepHpPYIOLIeMy JIeK-
TPOMArHUTHBIE [IOMEXH. DTO HAIIPSUKEHNUE IPECTABIISIeT
€06011 IIPSMOYTOILHBII CUTHAI ¢ KPYTHIMI (BPOHTAMH,
U3MEHAIOIUMUCA OT HYJIS 10 BXOOHOI'O HAIIPSIKEHU .
Bropoit BeIBOZ gpoccesnst mogxmodaercs K nenu Uqyr,
KOTOPAst C TOYKH 3PEHMSI FeHEePAIIIH JIEKTPOMATHUTHBIX
HOMeX SIBJISIeTCSI 9JIeKTPHIECKU THXO, HaXONsIIeiCst
II0]I TOCTOSIHHBIM HarpspKeHneM. [IpaBrtbHast Tpaccu-
POBKa 3JIEKTPOHHBIX KOMIIOHEHTOB Ha eYaTHOWU ILIaTe
HMITYJIbCHOTO ITPpe06pasoBaTeIsl HAPSDKEHIS TOLPas-
yMeBaeT MUHUMUSAIUIO [UIOLIANH «TOPSIIUX» IPOBO-
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Puc. 1. YnpolleHHas cxema Hen3onvMpoBaHHOMo NoHXatoLLero npeotpasosatens (a) v ero curHans (6)
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Cunosas anexktpoHuka, Ne 4’2019

DBafA 3JIeMeHTHaa 6a3a

ITHHUKOB ISl CHIDKEHUSI UX eMKOCTHOU CBSI3H
C 3a3eMJISIIOIIEN TTOBEPXHOCTHIO, OCKOJIBKY
B IIPOTUBHOM cnyqae CYHLCCTBCHH])II;I CI/IH(baS‘
HBIIT IITYM yXyZIILIaeT XapaKTePUCTUKH IPeos-
pasoBateins no OMC. OueBUIHO, 4TO JAHHBIH
JKe IOJIXOTT IPMEHNM U K KOHCTPYKIHHU CHIIOBO-
IO JIPOCCEIIs, ITOAKII0YEHHOTO K KOMMY THPYeMOi
TOUKe, a TIOTOMY KadecTBO Mokazareneit DMC mo-
JKET BapbHUPOBATHCA B 3aBUCIMOCTH OT YCTPOM-
CTBa IPOCCEIIs U €r0 OPHEHTAIHN.

Cui1oBoit [poccesb — 9TO, IO CYTH, U30JIH-
POBaHHBII1 IIPOBOJI, HAMOTAHHBIN HA MaTepHal
CepiedHNUKa, KaK [I0Ka3aHo Ha puc. 2. OOMoTKa
IpOCCesIsi MOXKeT OBITh BBIIIOJIHEHA B OJJMH HJIH

B HECKOJIBKO CJIO€B, HO CaMoe IJIaBHOE TO, YTO Puc. 2. YnpoLLeHHas KOHCTpYKLUMS 0fHOcnoinHoro (a) v MHorocnoiHoro (6) gpoccenei

€ro KOHCTPYKIIUA HUKOI'IAa HE ObIBaeT uaeajabHO

Ob6MOoTKM
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CHUMMETPHUYHOH, ¥ IPOCTOE BpalleHue Ipocce-
a5 Ha 180° MeHseT TO, KAKO U3 ero BBIBOJIOB Pesybrat. [Ipn ncnpiTaHUAX Ha COOTBETCTBIE
HIOZIKJIIOYAETCS K Y31y KOMMYyTanuu ¢ Beicokum  cranpapry CISPR 25 (TOCT P 51318.25-2012)
YPOBHCM I_HYMa, 9TO IIPUBOIUT K PA3JINIHBIM UCTOYHUKA IUTAHUS, IIOCTPOECHHOTO € UCIIOIb30-
pesyabratam o OMC. BaHMeM 1peobpasosarenst LMR33630-Q1 xomia-
EMKOCTHYI0 CBsA3b Opoccens ¢ ogHOCION-  Huu Texas Instruments, pa3BOpoT ero CHIOBOTO
HOIT 06MOTKOU ¥ 3a3eMJISIIOIIEN IOBEPXHOCTH  ApOccesis Ha 180° IpHUBeNI K yJIydIIeHUIO IToMe-
MOJKHO CHU3HTb, IOIK/TIOYNB KOMMYTUPYeMYIO  XOBOI 00cTaHOBKH B FM-pannopuanasone Ha 8
IIeTb K BBIBOZLY, OT KOTOPOro 0OMOTO4HbI 1po-  ABMKB. Tak, Ha wacrore 108 MI'ny (onHa 13 Hau-
BOJ HAYMHACT HAMATbhIBATHCA CHI/I3Y (BbIBOI[ B 60J1ee HPO6HCMHI)IX 9acCTOT IIpU TECTUPOBAHUU
Ha puc. 2a). [TocKOIbKY HIDKHSS 9acTh 06MOTKH  Ha OMC 10 IATOMY KIIACCY YPOBHSI YKa3aHHOTO
busmuecku paconokeHna OJIIDKe K IUIaTe, TAKOe  CTAHIAPTa), CpefHUE 3HATEHUS KOHIYKTHBHBIX
pellleHHe TI03BOJIUT YMEHBIIUTD pa3Mep IIoMe-  PaIHOIIOMeX CHUSUIHCH ¢ 15 (mpu HopMe He 60-
XOM3JIYYaIOIIero y3ia 1 moBbIcuTh 9pdextus-  see 18 1BMKB) 1o 7 nBMKB.
HOCTB €TI0 9KpaHHPOBAaHUA. UTOOB COKPATHTH
eMKOCTHYIO CBAI3b JIII MHOTOCJIOMHOTO Ipocce- Coser Ne 2.
JI51, HeOOXOIMMO [OAKIIOUATh FeHEPATOP IOMEXH
K BBIBOJIY JIPOCCEJIs, OT KOTOPOTO IIPOBOJ, HIET
BHYTpb 00MOTKH (BbIBOZI D Ha puc. 26). B aTom

Yapanute KOHAeHCcaTop co BXoAda
rnomexonogaenaloLllero qJIIIJ'IprEI

CITy9ae «IIyMsIIas» 9acTb gpocceist 6ymeT ad- [TomexomoasIsiomne GUIbTPbl 0OBIYHO
(heKTHBHO 3a0KpaHUPOBAHA «TUXAM» HAPY)KHBIM  COCTOSIT U3 OTHOOOMOTOYHOTO Ipoccers, dhep-
CJ10eM ero 0OMOTKH. PHUTOBOI OyCHHBI M HHOTJ]a CUH(A3HOTO APOC-

K Hacrosmemy BpeMeH: MHOTHeE IPOM3BO-  CeJls, KaK IMOKa3aHo Ha puc. 3. [lo, mocie u/mmn
JUTEIN JJIEKTPOMATrHUTHBIX KOMIIOHEHTOB YK€ MEXAY dTUMU MHAYKTUBHBIMU KOMIIOHEHTAMU
HavaJId MapKUPOBATh OIMH U3 BBIBOJIOB BBIITYy-  Pa3MeNaoTCs KOHAeHcaTophl. PUiabTp dacTo
CKaeMBIX IPOCCeJIell, ITOOBI 06eCIIeINTh BOSMOJK-  HAUMHAETCS ¢ HeOOIbIIIOr0 BBICOKOIACTOTHOTO
HOCTH X OITHO3HAYHOII OPUEHTAINN B KOHEYHO! ~ KepaMHiecKoro Kougercaropa (Cl Ha puc. 3),
ammaparype. OfHaKo, TOCKOJIBKY IO CUX IIOP HET ~ PAcIION0KeHHOTO JIajIbIlle BCETO OT Mpeo6paso-
HUKAKOTO OTPAcJIeBOTO CTAHIAPTA, PerTaMeH-  BaTess IJIs CHIDKEHUs IYJIbCAI[Ui Ha KJIeMMax
THPYIOIIEro, KaKoll U3 BBIBOLOB Apoccens He-  muTaHuss. OOBIYHO yCTAaHOBKA TAKOTO KOHJEH-
00X0MMO MapKUPOBATh U KAKUM JOJDKHO OBITH ~ CaTOpa IPUBOMUT K yMeHbIIeHHIO nuddeper-
HaIIpaBJIeHHe HAMOTKH, HeT HUKAKO! FapaHTHH, IHAJbHBIX PaIHONIOMeX OT IIpeobpasoBaTels,
YTO MapKHPOBKa BBIBOJIA APOCCETIS OT OJHOTO  HO MHOIJA €ro Haju4ue BBI3BIBAET yXy/IIIeHHe
ITPOU3BOJIUTEISI O3HAYACT TO XK€, UTO My Ipyroro.  moxasarerneit OMC.

Hawarto u HamrpasJieHre HAMOTKY MOTYT OBITh yKa- Kak BugHO Ha puc. 3, kogercarop Cl 3ambI-
3aHbI B CrieluUKAINI Ha IPOCCENIb, HO B IIOO0M  KaeT cO00I KOHTYP OT UCTOYHMKA BXOJHOTO Ha-
CJIy4ae JOCTaTOYHO IIPOCTO Pa3BEPHYTh IPOCCENb  IPDKEHHs C ITaPasUTHON HHAYKTUBHOCTBIO LeIH
Ha IIeYaTHOU IiaTe Ha 180°, 4TOGBI BBLCHUTD, — IHTAHHS, B CBA3U C YeM BO3MOIKHO IIOSIBJICHHE

HaJIBHOU KOPHIO IIPOM3BE/IeHISI TAPa3UTHON MH-
TYKTHBHOCTH HA €MKOCTb 9TOTO KOHIEHCATOpa.
Konpnencaropy ¢ emxocrsio 0,1 Mk® tpebyercs
suib 0,022 #HI'H MHAYKTUBHOCTH [T Pe30HaH-
ca Ha 9actoTe 108 MI'n (Bepxuuit npenen FM-
pajioIMana3oxa).

B 3aBuCHMOCTH OT KOMIIOHOBKH 3JIEMEHTOB
CXeMBblI U3MepeHns nokasareneir SDMC n eMko-
ctu KoHAeHcaTopa Cl, MOXXHO YBULETD YIAy4-
IIIeHHe 9JIEKTPOMATrHUTHOH 0OCTaHOBKH, IIPOCTO
YIaJIuB €ro.

Pesynbrat. VckiaoueHne u3 cxembl H3amepe-
HUS KOHIYKTUBHBIX PaIHOIIOMeX KOH/eHCcaTopa
C1 (pwuc. 3) IpUBEIO K CHIDKEHUIO UX CPeTHUX
3HavyeHuit B FM-pannonnanasone Ha 3—5 nbmkB.
B 6onpiumHCcTBE MIpUMeHEeHUI 3TOT KOHIEHCATOP
IIOJIOXKUTENIBHO BIMSET Ha IOMEXOBYIO 06CTa-
HOBKY, HO 9acTO OBbIBAeT U TAK, UTO ero yIajIeHHe
YJIydIIIaeT BBICOKOYACTOTHBIE Pe3yJIbTaThl.

Cosert Ne 3.
MN3meHuTe TN Harpyso4Horo
pe3ncTopa U TOYKM Eero NoAKJKYEHUs

Tect DMC 06BIYHO IPOBOIUTCS IPU HOMU-
HAJIbHOM BXOJJHOM HAIPSDKeHUN U MaKCHMaJb-
HOM BBIXOTHOM TOKe IIpeoOpas3oBaTessi, Ipu
9TOM B KaUeCTBe €r0 Harpy3KH HCIIOIb3yeTCs
6asmactHbIi pesuctop (R Ha puc. 1) st obe-
CIiedeHsI HeOOXOLUMON BHIXOIHOM MOIITHOCTH.
ITpy OAroTOBKE K HCIBITAHMSIM HeOOXOIUMO OT-
BETCTBEHHO IOJOUTHU K BBIOODY THIIA IPIMEHS-
€MOTO Harpy309HOTO Pe3NCTOpa (IIPOBOTOYHBIIA
i Ge3BIHAYKTUBHBLIT), KOHCTPYKIUH €r0 Pann-
aTopa oxnax/eHus (rpOMO3IKHIl pafguaTop 6y-
IeT paboTaTh KaK U3JIyJalolast IOMeX! aHTeHHa,
HO B TO JKe BpeMsl HeIOCTATOUHBIN PafuaTop

yaydmarcs am mokasatean OMC. pe3oHaHCa Ha 9acTOTe, 0OPATHO MPOIMOPIHO-  MOJKET BBI3BATH IeperpeB Harpy304YHOI0 pe3u-
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CTOpa U €ero BBIXOJI M3 CTPOsI BO BpeMsI IIPOBeJie-
HISI ICIIBITAHMH) U K 9KPAHUPOBAHUIO HATPY3KH
(3a3eMIJICHHBII 9KPAH yMEHBIIUT U3JIyIeHHe
PafiIOIOMeX, HO YBEIUIUT TpeOyeMblil pagmep
HATPy3KU WK ee PagHaTopa U3-3a 3aTPyLHEHNS
TeroobMeHa).

[IpyruM BaKHBIM KpUTEpUEM IpPU aHAIN3e
HATPY30THOTO PE3UCTOPA SABJIETCS TO, KAKUM
06pa3oM OH IOJKITIOYAeTCsl K BBIXOY IIpeobpa-
30BaTe L. DTOT ACHEKT AHAIOTUIEH OLUCAHHOMY
B coBeTe Ne 2. YcTaHOBKa Ha BBIXOZie IIpeobpa-
30BaTeJIs] UCKITIOYUTENHHO BBICOKOLOOPOTHBIX
KePaMIIeCKIX KOHIEHCATOPOB MOYKET IPHBECTH
K TOMY, 9TO UX Pe30HAHC C ITapa3UTHON NHIYK-
TUBHOCTBIO IICIIN HaI‘pySKI/I CTaHET HpI/I‘lI/IHOfI
IIPOBajIa TecTa Ha 9IeKTPOMATrHUTHBIE IOMEXH.
CaMblil IPOCTOY C110C06 YOCIUTLCS B TOM, 4TO
9TOT PE3OHAHC He SBIIAETCS KPUTHIECKAM, —
HOJKIIOYNTH HATPY3KY HEIOCPENCTBEHHO K Ke-
PAMIYEeCKUM BBIXOXHBIM KOHIEHCATOPAM ISl
MUHUMU3AIUH aPasUTHOU HHIYKTUBHOCTH,

CHIDKECHHSI Pe30HAHCHBIX SIBJICHUI MJIM CMelIle-
HUS TPO6IeMHOI 061acTi K 60JIee BBICOKUM
JacToTaM. B mo6oM ciydae Takas mpoBepka
IMO3BOJIUT BBISICHUTH, He SABJSETCS TN TaHHBIN
Pe30HAHC NPUYUHON HEey/[OBJIETBOPHUTEIbHBIX
mokasateseit DMC.

Pesynbrart. [lepenoc NOAKIIOYEHUS HATPY3KI
HEIIOCPeICTBEHHO Ha BBIXOHbIE KOHIEHCATOPbI
B OJJHOM U3 MCIIBITAHUII IIPUBEJ K YJIy4IIeHHIO
curyaruu B FM-panuonuanasose Ha 10 nbmMxB —
B PeKMMe U3MEPEHHS YCPeIHEHHbIX 3HAUCHUIT
KOH/IYKTUBHBIX PaJlHOIIOMeX Pe3yJIbTaThl YJIyd-
IIAIACH ¢ 22 (IpeBbllIeHre HOPMBI Ha 4 TBMKB)
10 12 nBbmkB (6 nbMKB HmKe penena).

3aksno4eHve

CHuKeHUe 9J1eKTPOMAarHUTHBIX IOMEX OT M-
ITyJIbCHBIX ITpeo6pa3oBaTesell HaIlPsDKeHIS — 3TO
1 HayKa, I ICKyccTBO. Ha aTy TeMy omy6mrkoBaHo
MHO’KECTBO CTaTell, PEryJIAPHO IPOBOAATCS CEMU-

MCTOYHUKM INNeKTpornnTaHud
MMNYJIbCHbIX HAarpy3okK
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Pabouan TemnepaTypa kopnyca —60...+125 °C
CVHXPOHM3aLMa 4acToTbl Npeobpa3oBaHns

Cunosas anektposuka, Noc 42019 3JleMeHTHana basza

Hapbl ¥ TPEHUHTH. Be3ycI0BHO, pa3pabOTIHK 10T~
KeH BJIJIeTh 3HAHUAMU ¥ HaBBIKAMH IIOCTPOEHHS
MAJIOIIIY MSILIAX IIpeobpasoBateeii i GpuiabTpoB
11 HUX, OZIHAKO HeT HUKAKOI rapaHTHH, YTO 10~
CJIe H3TOTOBJICHUS YCTPOICTBO OYIeT YIOBIeTBO-
PATB BceM TpebyembIM HopMaM 110 OMC. B cBsisu
C 9THM KpafiHe Ba)KHO IMETD B 3aI1ace CTPaTertio
yarydrrenus rnokasaresneit OMC Oe3 BHeceHUsI pa-
IUKaIbHBIX U3MEHEHHI B IPOeKT. MeponpusTus,
OIMCAHHBIE B IAHHOM CTaThe, 3aHUMAIOT COBCEM
HEMHOTO BpeMeHH, 3aT0 3¢ ekt oT ux peannsa-
I[UH CIIOCOOEH CHSITD IIPO6IIeMy II0 IIPOXOXKICHHIO
tectuposanus Ha ODMC cpasy, a He mocie 6ec-
YHCJIEHHDBIX YaCOB IEePeIPOeKTUPOBAHUS U 110~
BTOPHOI NpoBepku. Mcnomnb3yiiTe aTH COBETHI,
9TOOBI YTy qIIUTh MoKaatenu OMC cBoero us-
IeNus U yCIEIIHO IPOATH UCIBITAHUSA C HEPBOTO
pasa. -

Opueunan cmamuvu onyonuxoban Ha caitme
www.PowerSystemsDesign.com
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