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Bukmop Anexcees

OBOPYAOBAHWE NMPOMN3BOACTBA
GE CRITICAL POWER AAA CUCTEM
SAEKTPOTINTAHNA, KPUTUHHbBIX

K KAHECTBY SAEKTPOSHEPTUN o

HoBoe 6usHec-noapasaeaeHne GE Critical Power BxoauT
B cocTaB rao6aabHoro koHuepHa General Electric (GE) u cne-
LMAAU3MPYeTCA Ha MOCTaBKaX OBGOPYAOBaHWsS 3AEKTPOMM-
TaHUA AASl TexX obAacTey, rAe KauyecTBO 3AEKTPOIHEprumn siB-
ASIETCA KpalHe KpPUTUYHBIM — TakuX, Harnpumep, Kak ACY,
TEAEKOMMYHMKALMOHHOE U aBUALLMOHHOE 0BOpYyAOBaHUe, CU-
CTeMbl HaBUraLMK U Ap.

Kpatkas uctopus GE u Critical Power

McTopusa komnaHum HaumHaeTca ¢ 1878 r., koraa Tomac AABa
Samncon (Thomas Alva Edison) ocHosan ¢upmy Edison General
Electric Company (EGE), B koTopon o6bealHUA Bce cBOU 613-
Hec-HarnpaBAeHMs — OT paboT MO SAEKTPUPUKALIM KEAE3HBIX
AOPOT AO GYHAAMEHTAABHbBIX MCCACAOBAHWI MO TEPMOWMOHHOW
aMUCCUU (3GPEKT DANCOHA).

[MocTeneHHo aesTeabHoCTb EGE cBeaach kK MaccoBomy mpo-
M3BOACTBY, BKAOUAIOLLEMY B CeBS BCIO TEXHOAOTMYECKYIO LiEMb:
M3rOTOBAEHWE TEHEPAaTOPOB MEPEMEHHOrO TOKa, 3AEKTPO-
CYETUMKOB, KabeAew, NPOBOK, AAMMOYEK 1 SAEKTPONpPUOOPOB.
DAMCOH BUAEA LIEAL CBOEW KU3HM, MPEXAE BCETO, B M306peTa-
TeAbcTBe. [103TOMY OH MPoAaA GMPMY U, OCTaBasChb B COBETE
AVIPEKTOPOB, COCPEAOTOUMACS Ha U30OPETEHUAX U HayUHbIX
MCCAEAOBAHMSX.

OcHoBHbiM KOHKypeHTOM ¢upmbl EGE B koHue XIX B. Obira
The Thomson-Houston Company, ocHoBaHHasi Mpy y4acTum 3Ha-
MeHUTOro ¢ursnka Axkoseda ToMCOHa, KOTOpas CneLmaAn3vpoBa-
AaCb Ha MHHOBALIMOHHbIX PELLIEHMAX B OBAACTN SAEKTPOTEXHMKM.

[OCKOABKY HW OAHa W3 KOHKYPUPYIOLUMX KOMMaHWi He ob-
AaAana MOAHBIM HaOOPOM MaTEHTOB W MPOW3BOACTB, AOCTa-
TOYHbIX AAA CO3AAHWA TAODAABHOWM 3SAEKTPOHHOW MPOMBILL-
AeHHOCTH, B 1892 1. BbIAO NPUHATO pellerne o camsaHum EGE
n The Thomson-Houston Company. Hoas ¢upma noayumaa
HassaHve General Electric Company (GE).

Cpa3sy ¢ MOMeHTa OCHOBaHMWS GUPMbI €€ AEATEABHOCTH ObiAa
COCPeAOTOYEHa B OCHOBHOM Ha TaKMX HampaBAEHWsAX, Kak OC-
BellleHKe, TPaHCMOPT, MPOMbILAEHHbIE TOBapbl, 06opyAOBaHMe
AAS MEPEAAUN SAEKTPOSHEPTUK, MEANLIMHCKOE 0BOPyAOBaHMeE.

BECTHUK 2

(TPOHWKIN Ne2 (48), nioHb, 2014

AanbHenwasn nctopus GE cBA3aHa ¢ BHeAPEHWEM B peanbHyio
YKM3Hb MHHOBALIMOHHBIX TEXHOAOTMM N HOBEMLLMX HayUYHbIX AO-
CTUMKEHWNN.

M3 nepBbix HanboAee M3BECTHbIX MPOAYKTOB, pa3paboTaHHbIX
¥ 3anyueHHbIX pupmont GE B MaccoBoe Npor3BOACTBO, MOXHO
OTMETUTL: IAeKTpuieckme BeHTUAATOPLI (1890), TocTep (1905),
CEPUA SAEKTPUYECKUX MPUOOPOB AAA MPUrOTOBACHWS MUK
(1907), BoAbdpamoBas HUTb AAS AaMn HakaamBanua (1910), xo-
roavabHK (1917). AasbHenwas aeaTteabHocTb GE oxBaTbiBaeT
BCE HOBbIE W HOBbIE HArMpaBACHUS.

Mctopus GE HepaspbiBHO cBf3aHa C mMeHem Apkeka Yaaua
(John Francis «Jack» Welch), koTopbi1 B 1972 1. cTaA BuLe-npe-
3MAEHTOM KomMaHuu, a B 1981 . 6biA M3bpaH nNpeacesaTenem
COoBETa AVPEKTOPOB.

AokeK YaAY MPaKkTUYECKM MOAHOCTBIO MEPECTPOUA BU3HEC-MO-
aenb GE. OcHoBHas ero naes 3akalovasach B TOM, UTOObI Mpe-
AOCTABUTb KaXKAOMY CTPYKTYpPHOMY moapasaenermio GE cta-
TYC CaMOCTOSITEABHOTO MPEATNPUATHS, OOA3aHHOrO akTUBHO
60pOoTbCA 3a NpUbbIAL. PYKOBOAUTEASIM BCEX MOAPA3AEAEHWM
ObIAM MPEAOCTABAEHbI WHPOKNE NMOAHOMOUMS B MPUHATUN pe-
weHni. OAHAKO MpK STOM BbIABUIAAMCH OUYEHb ECTKUE YCAO-
BMSA BbKMBAHUA: AMOO MOAPA3AEAEHNE 3aHUMAET AVAMPYIOLLME
NO3ULIMK Ha PbIHKE, AMOO OHO MPOAAETCS UAK pacdOPMUPOBbI-
BaeTCs. DTy OCHOBHYIO MAEIO VY3IAY HaYaA MAGHOMEPHO W MHTEH-
CMBHO PEaAM30BbLIBATL Ha MPaKTUKE: MOKYMAaAMCh HOBbIE MPeA-
NPUATHS 1 NPOAABAAWCH HEPEHTAOEABHbIE CTPYKTYPBbI.

[NepeuncanTb Bce KynaeHHble ¢prpmont GE 3a nocaeaHmne roab
KOMMaHWK He MMeeT CMbICAR. TOABKO 3a nocaeaHMe 15 AeT Bbino
nprobpeteHo boaee 150 pasAnuHbIX GMPM M MPOAGHO BABOE
60AbLLIE HepeHTabeAbHbBIX MPEATPUATIN.

Coepa AATEABHOCTM MHOTOMPODUABHON MEXAYHAPOAHOW
koprnopauun General Electric Company (GE) oxsaTeiBaeT npo-
MBbILAEHHOE MPOM3BOACTBO ODOPYAOBAHMA AAS SHEPrETHKM,
aBMaLIMN, KEAE3HOAOPOXKHOIO TPaHCMOPTa, MEAWLMHDI, TeAe-
KOMMYHMWKALWI, a TaKxe MNPeAOCTaBAEHME CEPBUCHBIX YCAYT
B 3TUX HanpaBAeHnax. OTaereHns GrpMbl PacroAoKeHbl boree
yem B 100 cTpaHax no scemy mupy (puc. 1). MNoapo6Ho 3Tu dak-
Tbl U3AOXKeHbI Ha canTe GE [2].
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. Puc. 1. CmpykmypHble nogpasgeaerus General Electric Company

B HacTosee Bpems cTpyKTypHble noapasaeneHna GE obbean-
HEHbI MO CAEAYIOWMM HarnpaBaeHusMm [1]:
* sHepretuka (GE Power & Water, GE Energy Management,
GE Oil & Gas);
* MeAMLMHCKOE 0BOpyAOBaHME;
* Ha3eMHbIV TPaHCMopT;
* aBuaLys;
* TOBapbl Maccosoro notpebaenuns (GE Lighting, Intelligent
Platforms);
* duHarcol (GECAS, GE Money Bank).

[MPOLEHTHBIV BKAGA KaXKAOTO HampaBAEHUA MoKasaH Ha puc. 2.

GE Profit Split

W 3HepreTtuka

M Asunauus

32,3% 3ppaBooxpaHeHne

N Hasemmbiit TpaHcnopt

[ Pewenusa ana goma
1 6usHeca
(ToBapbl MaccoBoro
notpebnexus)

11,8% 17,6% 1 OunaHcbl

. Puc. 2. lpoueHmHas cocmasAsiowas HanpasAeHmi gesameAbHOCMu
General Electric

B Poccum GE ocywecTsasgeT csoto aesteabHocTb ¢ 1922 . [1].
B 3TOT nepuroa komnaHua NpuHKWMaAa ydacTve B peaAm3aLim
naaHa FO2APO, a B Hauane 30-X roAOB MOCTaBASIAQ MEPBbIE AO-
KOMOTMBEI AASA keAe3Hbix aopor CCCP B 60-e roabl GE ak-
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“I never perfected an invention that | did not
think about in terms of the service it might

give to others.”

THOMAS ALVA EDISON, GE FOUNDER

Bell Edison
@ imagination at work

. Puc. 3. XpoHonorus passumus GE Critical Power

TMBHO YYacTBOBaAa B MOAEPHM3ALMM COBETCKOWM CUCTEMDI
TPaHCNOPTUPOBKM HEDTM C MOMOLLBIO HOBbIX KOMMPECCOPOB
n Hacocos. OduumanbHoe npeactasuTeascTBo GE B Mockse
paboTaeT ¢ 1974 r. Ha ceropHAwHun aerb B Poccum u CHI
NPEeACTaBAEHbI BCE MEPEYUCAEHHbBIE BbilE CTPYKTYPHbIE MOA-
pasAeAeHus.

MNoapasaenerne GE Critical Power 6biA0 06pa3oBaHO Ha 6ase
npnobpeterHon B 2011 . amepumKaHckow kommnaHumu Lineage
Power Holdings [4], koTopas BeaeT cBolo nctopuio oT AT&T
company (puc. 3).

B KauecTBe OCHOBHOTO AO3yHra ¢MpMbl B3ATbl CAOBa Tomaca
DamcoHa: «f HMKoraa He paboTaA Haa M30OPETEHMAMM, KOTO-
pble B MOEM MOHUMaHUKM He MOTAM Obl ObITb MOAE3HBIMK OOLLEe-
CTBY».

OcHoBHoe HanpasaeHne aeaTeabHocTu GE Critical Power cea-
3aHO C 06OPYAOBAHUEM AAS TEX CUCTEM IAEKTPOMUTAHMSA, B KO-
TOPbIX HEOOXOAMMO becnepebonHoe NMTaHMe C MUHMMAaAbHbI-
MU MYABCALMAMM M HABOAKAMMU.

O6opyaoBaHUE AASl CUCTEM SAEKTPOMUTAHUS
npoussoactea GE Critical Power

B Takux, Hanpumep, 0BAACTAX, Kak MeAWLIMHA, TEAEKOMMYHMKa-
LMW, aBapuAHbIE, NMOXapHbIE M OXPaHHbIE CUrHaAM3aLMK, aBua-
LMS, HEAOMYCTUMbI ABXKE MAAenune COOM B CUCTEMAX SIAEKTPO-
nuTannsa. GE Critical Power cTpemMuTcs K CO3AaHMIO HEAOPOT WX
1 MOBCEMECTHO AOCTYMHBIX CUCTEM KPUTUYECKOTO SAEKTPOMM-
TaHWs. AAS peaAn3aLmn 3TON LLEAN KOMMaHWS NPEAAAraeT NoA-
HbIV AManasoH MPOAYKTOB M YCAYT: OT HEWM3OAMPOBAHHbLIX MU-
KPOMOAYAEN AO KPYTHbBIX SHEPreTUUECKUX CUCTEM.

B nHdpacTpykType nctouHmnkos nutaHus (M) MoxHO Bblae-
AMTb YeTbIpe OCHOBHbIX THMa:
* KAACCUMYecKas LieHTPaAM30BaHHas apXUTEKTYpa 3AeKTpO-
nuTannsa (Centralised Power Architecture, CPA);
* pacnpeaereHHas cuctema nuTaHus (Distributed Power
Architecture, DPA);
* pacnpeAeAeHHas apxMTeKTypa C MPOMEXYTOYHOWN WWHOW
(Intermediate Bus Architecture, IBA);
* QaKTOpW30BaHHas apXMTEKTYpa arekTpornuTaHus (Factorized
power architecture, FPA).

B kaaccnyeckom BapuarTe M, BEINOAHEHHBIN B 3aKOHYEHHOM
BUAE B POPME OTAEABHOTO MOAYAS, MPpeobpa3oBbiBaeT ceTeBoe
HarpsXKeHKe B HABOP MOCTOAHHbIX HAMPSKEHU, HEOOXOAMMBIX
AAA QYHKUMOHMPOBAHMS CUCTEMDI.

OCHOBHbBIM HEAOCTATKOM KAAcCHueckon apxmnTekTypbl CPA sB-
ASIETCSA HECMOCOBHOCTb 3GPEKTUBHO MepesaBaTh HM3KME Ha-
NpsXeHns Npu BOAbLLKX ToKax. BmecTe ¢ Tem, HOBble MOKOAe-
HWA NPOLIECCOPOB, YMMOB, LMPPOBBLIX CUrHAABHBIX MPOLIECCOPOB
(DSP) v cneunanmsmpoBaHHbIX HTerpaabHbix cxem (ASIC) cTa-
HOBSATCA BCE MeHbLLIE MO pa3MepaM, YTo TPebyeT CHIKEHNA Ha-
NPAMEHWA MUTAHNS U YBEAUYEHWSA TOKOB.

B CAOXHBIX COBPEMEHHbBIX IAEKTPOHHbBIX YCTPOWCTBAaxX Heob-
XOAMMO PacrpeAeAsTb OGOAbLIME TOKW MO MHOMOUUCAEHHbBIM
HWU3KOBOABTHBIM BXOAaM. YTOGbI MOAYUYMUTH MakCMMaAnbHOE Obi-
CTpOAENCTBME Mpoueccopa U 3GPEKTUBHO pellaTb NpobAembl
TENAOOTBOAR, Pa3paboTumku cTapaloTcs pasmecTuTs MM Kak
MOXHO BAVMIKE K Harpy3ke. DTu 1 Apyrie TpeboBaHUs NpUBEAU
K MOSABAEHMIO KOHLEMUMM MOAYABHOTO nocTpoeHus WM u Ha-
YaAy NMPOMBILLAEHHOTO MPOU3BOACTBA PACMPEAEAEHHbIX CUCTEM
anekTponuTanus (DPA).

XKYPHaA AASl UHXXEHEPOB U KOHCTPYKTOPOB o\%
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Ha puc. 4 nokasaHa CTpyKTypHas cxema cucTemsl NuTaHms IBA [4].

Ha ueHTpanbHylo BxoaHylo wuHy MM DPA noaaetcs nocto-
AHHOe HanpsbkeHne oT MouHoro AC/DC-npeobpasosaTtens.
O06blYHO HanpsikeHVe Ha LEHTPaAbHOW LMHe cocTaBAseT 12
nAn 48 B. B KpynHbIX BbIMMCAUTEABHBIX KOMMAEKCaX MOCTOSH-
HOE HanpsXeHMe Ha LEHTPaAbHOW WKHE MOXET bbb DoAblue
(a0 300 B).

AAS YCTPOWCTB C PasHbiMM YPOBHAMM HU3KMX HaMPSKEHUA MC-
NOAB3YETCA apXWUTEKTYpPa MUTaHKA C NMPOMEXYTOUHOWN LUMHOM.
B 3Tom cayvae ¢yHkummn DC/DC-npeobpasoBaTens noaene-
Hbl MEXAY ABYMS YCTPOUCTBaMM — M30AMpoBaHHbiMmM DC/DC
1 HenzoanposaHHbiMm DC/DC ((Point of Load, POL).

M30NUPOBUHHbIE
DC / DC-koHBepTepbI

HeM30NUpoBaHHbIE
DC/ DC(POL)-koHBepTepbl
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. Puc. 4. CmpykmypHas cxema cucmembl NUMAxus pacnpegeAeHHon apxumexKmypbl C NPOMEXXYMOYHON WMHOV, NPEJHAZHAYEHHAA gAS CAOXKHbBIX MUKPO-

NPOLIECCOPHBIX ycmporcms

HanpskeHne UeHTPaAbHOW WKHBI GUABTPYETCA W pacripeae-
AaseTca  uepes  m3oamposaHHble DC/DC-npeobpasosatenm
MEXAY MPOMEKYTOUHBIMM LUIMHAMM, KOTOPbIE PaCMOAOXKEHDI
Ha CUCTEMHbIX MAATaX PAAOM C OBCAY>KMBAEMOW MMM Harpy3KOW.
KpoMme Toro, npeobpa3oBaTeAb MPOMEXY TOUHOW LWkHBI 0becne-
UMBAET raAbBaHWYECKYIO Pa3BsA3Ky. YTOObI YAYULIMTb AMHAMUYeE-
CKWE XapaKTEPUCTHKM, YMEHbLUMTb HABOAKM W TEMAOBbIE NOTE-
pu, napameTpbl n3oaMpoBaHHbix DC/DC-npeobpasosaTenent
NoABMPAIOTCA MOA KOHKPETHYIO CUCTEMHYIO MAaTy (0bbluHO 9,
6 nan 12 B).

HewusoanposarHble DC/DC-koHBepTepbl NpeobpasyloT Ha-
NPAXEHWE MPOMEXYTOYHOM WKHBI B HAMPsXKEHWEe MUTaHKs,
HEOOXOAMMOE AAA KOHEYHOro YCTPOWCTBA M pacroAaraioTcs
B HenocpeaCcTBeHHoM 6AamsocTH oT Harpysku (CPU, ASIC, DSP,
FPGA).

DaKTopK30BaHHAA apxWUTEKTYpa CUCTEMbl 3SAEKTPOMUTaHUA
FPA npeacTaBasieT cobolt MoaMMKALMIO CUCTEMBI MUTaHUSA
pacrpeAeAeHHON apxXWUTEKTYpbl C MPOMEXYTOUHOW  LUMHOW.
B cucteme FPA 1ncnoab3yioTcs ABa 3aKOHYEHHBIX YCTPOMCTBA:
MOBLILLAIOWMIA/MOHMKAIOLMIA  MOAYAb MPEABAapPUTEABHOW CTa-
6uamnsaumm (Pre-Regulator Module), dopmupyiowmin cTabuan-
3VIPOBAHHOE HaMpsHXKEHNE MPOMEXYTOUYHOWN WHKHBI, 1 MOAYAb
TpaHcdopmaLmm Hanpsxernsa (Voltage Tansformation Module),
MOHWKAIOWMIA HanpsiXKeHWe A0 HEOOXOAMMBIX KOHEYHOW Ha-
rpy3Ke YpOBHEN 1 06eCneurBaioLmi raAbBaHUYECKYIO Pa3BA3KY.

BECTHWK SAEKTPOHKMKIA Ne2 (48), nioHb, 2014

HewnzoanposarHbie POL-npeobpasosaTeAr UMEIOT MeHbluMe
rabapuTbl 1 BEC MO CPaBHEHMIO C MOAHOPYHKLIMOHaAbHbIMK DC/
DC-npeobpasosateasimu. Kpome Toro, oHu nmeloT bonee Bbl-
COKMM KO3QPULIMEHT npeobpasoBaHus Hanpsxerus. B 6ao-
Kax nuTaHua DPA paccenBaemas MOWHOCTb pacrnpeaeAsieTcs
Mo BCEM cMCTeme. DTO MO3BOASET 3HAUYMTEABHO COKPaTWTbL 3a-
TpaTbl Ha PaAMaToOpbl W MPUHYAUTEAbHYIO BEHTMAALMIO. [To-
5ToMmy BIT DPA 3HaunTeAbHO 3QPeKTUBHEE AAA  CAOXKHBIX
BbIYMCAMTEABHBIX CUCTEM, YEM KAACCMYECKME CXeMbl C LeHTpa-
AVM30BaHHOW apXMUTEKTYPOW.

GE Critical Power npeanaraeT Bce HeobXoAMMbIE KOMMAEK-
TylolMe AAA MOCTPOEHUA CUCTEM SAEKTPOMMUTaHMA Alobo-
ro TUna apxuMTeKTypbl. basosble cepun ycTPOWMCTB MoKasaHbl
Ha puc. 5 [4].

[MoApOGHOE  pacCMOTPEHUE  KaXKAOW M3 TPYNM  U3AEAWH
He NPEACTABASIETCA BO3MOXKHBIM B pamKax OAHOM cTaTbu. [o-
3TOMY MPUBEAEM AL KPATKOE OMMCaHWE OCHOBHBIX THUMOB W3-
aenmn, npeanaraembix GE Critical Power.,

NpeobpasoBaTeAn HaNpsAXKEHUM NEPEMEHHOIO TOKa

AC/DC Power Supplies KOHBEPTUPYIOT MEPEMEHHbBIN TOK
B MOCTOSAHHbIN. DrpMa MPOM3BOANT NMPaKTUYECKN BCIO AUHEN-
Ky npeobpasoBaTenel: beckopnycHble, MaAon (100-200 BT),
cpearent (200-3000 BT) 1 6oabwon mowHocTH (A0 20000 A).



OcHOBHbIe cepun YCTPONCTB

Hapy»kHble/BHYTpeHHIE SHEProcmcTeMbl

BUS

CPS6000
Family

CraHAapTHble BbINPAMUTENN

CPL-Series Custom Rectifiers

T 48V, 24V, 12V

~
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. Puc. 5. OcHosHble cepun ycmpovicms GE Critical Power gasi cucmem snekmponumanms

B cayyasx, koraa HeoOXoaAMMBI MC-
TOYHUKM OOABLION MOLLHOCTU, HEKO-
TOpbIE MOAEAW KOHBEPTEPOB MOMXKHO
NMOAKAIOYATb MapaAAeAbHO. AAS 3Tou
LEeAM BbIMYCKAIOTCS CreLmManbHble Ken-
col cepun ACE.

Cepusa CLP

MaAoMoOLLHble,  BCTpamBaemble, Oec-
KOPryCHbIE KOHBEPTEPbI C HEpPEeryAm-
PYEMbIM BbIXOAHBIM HanpshkeHrem 12 B
npeAHasHadeHbl  AAA  MUCMOAb30BaHMS
B KOHTPOABHO-MU3MEPUTEABHOM 06OpPY-
AOBaHMM 1 ObITOBOM TEXHUKE.

Cepus CCR

KoprycHble, MaAorabapuTHble, HEOX-
AQKAAEMbIE KOHBEPTOPbI MaAOW MOLL-
HOCTU C BbixoAOM 12 B uncnoab3syioTes
B CUCTEMAX, TAE €CTb MPUHYAUTEABHbIE
CUCTEMbBI  OXAKAEHMA. DTU  MOAEAU
MOXHO TMOAKAIOUATH MAPAAAEABHO AAS
CO3AAHMSA PE3EPBHbBIX YCTPOWUCTB WAU
AASI HApaLMBaHKS MOLLHOCTM.

Cepusa CAR

[TOAHOCTBIO 3aKOHYEHHbIE, OXAAXKAAE-
Mble YCTPOWCTBAa CPEAHEN MOLHOCTM
(800—2900 BT), B KOpMycax KOHCTPYK-
Tnea 1U. Heperyanpyemble Hampske-
HUS AASL Pa3AMYHBbIX Moaenen: 12, 48
1 54 B. [lpeaHa3HauYeHbl AAS MCNOAB30-
BaHMA B YCTPOWCTBAX MWTaHWsA C pac-
NPeAEAEHHOW apXUTEKTYPOW.

Cepus CP

[MOAHOCTBIO 3aKOHUYEHHbIE, OXAAXKAAe-
Mble Npeobpa3oBaTeAn CPeAHEN MOLL-
Hoctn (2000 BT) ¢ yHMBepcaAbHbIM
BxoaoM (100-120 n 200-277 B AC)
M MPpOrpaMMUPyeMbIM BbIXOAOM (42—
58 B DC). KonctpykTtune 1RU, 30 W/in.
[Noaaepkka WuHbl PMBus 1 nHTepden-
ca RS485.

OcHoBHas  0b6AACTb  MPUMEHeHUs  —
YCTPOWMCTBA 3AEKTPOMMTaHKS C pacrpe-
AEAEHHOW apXMTEKTYPOU U MPOMEXY-
TOYHOW WKHOM 48 B (TeaekoMMYyHMKaLMK
W LEHTPbl COOpa AAHHBIX).

B cepum BbinyckaeTcs WeCTb MOAGAEN,
OTAMYAIOWMXCSH HABOPOM aKceccyapos
1 CEPBUCHDBIX GYHKLINA.

Cepus EP
MMOAHOCTBIO  3aKOHUEHHBIE,  OXAAKAA-
eMble KOHBEPTEPbl, MpeAHa3HaYeHHble

AAS KECTKMX  YCAOBUW  3KCMAYaTaLmm
M OCHaLLEHHbIE YCOBEPLUEHCTBOBAHHbIM
MWKPOKOHTPOAAEPOM. Bce Moaean ce-
PUM UMEIOT LUIMPOKMIA AMANA30H BbIXOA-
HbIX HanpskeHnn (85-264 B AC) m npo-
rpaMMUpyeMble BbIXOAHbBIE HAMPSKEHMS
(42-58 B DC). AnanasoH pabounx Tem-
nepatyp —40...+75°C. KoHcTpykTms
1Ux1U. Moaaeprka nHTepderica RS485.
KoHBepTepbl  XapakTepu3yloTCs  YAYY-
WeEHHBIM BO3AYLIHbIM OXAQKAEHMEM 32
CYET ABYX BCTPOEHHbIX BEHTUASTOPOB.

XYPHaA AAS MHXKEHEPOB U KOHCTPYKTOPOB W

B cepun BbinyckaeTcs nATb Moae-
A€W, OTAMYAIOLLMXCA BBIXOAHBIM TO-
koM. Camast MOLLHasA MOAEAb paccym-
TaHa Ha paboTbl C BbIXOAHbBIMU TOKaMM
20 63 A. YcTponcTsa npeaHa3HayeHbl
AAS MCMOAB30BaHMA B 0OAACTAX, OCO-
60 KPUTUYHBIX K CMCTEMAM 3AEKTPO-
nWUTaHus.

Cepus GPS cuctem
SAEKTPOMUTaHUS NepeMeHHOro
TOKa GOABLLOW MOLLLHOCTH
(GPS Galaxy Power System)

CneumnanbHO  AAS KPYMHBIX LIEHTPOB
cbopa wuHOpMaLMM M 6azoBbIX Te-
AEKOMMYHMKaLUMOHHbIX — UeHTpoB  GE
Crytical Energy BbinyckaeT cucTe-
Mbl  JAEKTPOMUTaHWs,  paccyuTaH-
Hble Ha OOAbLIME BXOAHbBIE HaMpsiKe-
HUA Tpex¢$asHOro nepemMeHHoro Toka
(380/400/480) 1 6GoAbluMe BbIXOAHbIE
TOKM (KA). Bce n3aeams sTon cepum pa-
60TaloT NMoA YNPaBAEHWEM HOBOTO MPO-
ueccopHoro 6aoka Galaxy Millennium |l
controller. Moaenb GPS4848 Galaxy
Power System paccuvMTaHa Ha MocTo-
AHHOE BbIXOAHOE HarpsbkeHve 48 B
n Tokn A0 220 A. Moaens GPS4827 pa-
60TaeT C MeHbLMMM BEIXOAHBIMK TOKa-
mMu (50 A) 1 BBIXOAHBIM HampsKeHWEM
48 B. Moaeab GPS2436 npeaHasHayeHa
AAA PaboTbl C BBIXOAHBIM HaMNpPsXKeHM-
em 36 B n Tokamm a0 100 A. Bce moae-
Am cepun GPS MoryT 6biTb 06bealHe-
Hbl B NapaAAeAbHble MOayAW. [pu 3Tom
BbIXOAHBIE TOKU MOXHO YBEAWYMTL He-
CKOABKO pa3. [1pu NapaAAeAbHOM BKAIO-
yeHnn Moaenen GPS4812  cymmap-
HbIA BBIXOAHOW TOK MOXET AOCTWraTb
6400 A.

YcTpoKcTBa aBTOMaTUYECKOrO
MepEeKAIOYEHUS Harpy3Ku
Ha pesepBHbiv AT

VcTponcTea Automatic transfer switch
npeaAHasHaveHbl AASl BOCCTAHOBAEHMS
IAEKTPOMUTAHMUS 3a CYET aBTOMaTWYe-
CKOro BKAlOYeHUst pesepsHoro W npwm
OTKAOHEHWMM  3HAYEHMM  HaMpsKeHWs,
YaCTOTbl M TOKA Ha MOAE3HOW Harpys-
Ke OT 3apaHee 3aAaHHbIX MapameTpoB.
STU YCTPOWCTBA B PYCCKOW TEPMMHOAO-
MMM Ha3bIBAIOTCS aBTOMATUUYECKUM BBO-

AOM pesepsa (ABP).

VcTponicTBo M npuHUMn paboTsl ABP
XOPOLWO M3BECTHbI. PasAnuHble MOAeAM
ABP oTAanuaioTca aApyr oT Apyra 3Have-
HUSIMM TOKa, HanPsHKEHUA, YacTOTbl, Bpe-
MEHM MepPeKAIOYEHMA, TUMa NepeKAlove-
HWSA 1 @aBapPUMHOMO MCTOYHMKA NUTaHWS.

Cepust ZTX — 370 ycTponctea ABP co
CXEMOW TMEPEKAIOYEHMS  CETb—AM3EAD,
npeaHasHavueHHble aaa Toka 40—400 A
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1 Hanpsbkerua 120—480 B. Cxema nepeKkAloveHns cTaHaapTHas,
6€3 33ACPXKKM B HENTPAABHOM MOAOXKEHWM.

ABP cepun ZTG 1cnonb3yioT ABa BUAA MEpPEKAIOYaTEAEN: CTaH-
AapTHOe MnepekAiodeHre (Moaenb ZTG) u nepexAloyeHue ¢ 3a-
AEPHKOW B HEUTPAABHOM MOAOKeHMN (MoaeAb ZTGD). Paboune
Tokn 40-3000 A. Hanpsikerme 120—-600 B.

V moaenent cepumn ZTGSE/ZTGDSE nmeioTcs AONOAHUTEABHbIE
YCTPOWCTBA U CEPBUCHBIE GYHKLIMM — TaKKe, HANPUMEP, KaK pasb-
€AMHWUTEAb LieMN OCHOBHOTO MCTOYHMKA, YCTPOVCTBO MOAABAEHWA
MMMYABCHBIX MOMEX, ABYXMO3MLMOHHBIN NEPEKAIOYATEAL C MEXa-
HUYECKOV DAOKMPOBKOW, IAEKTPOHHOE YNPaBAEHME, BCTPOEHHOE
3apsAHOE YCTPOWCTBO, 3aluMTa OT 3amblkaHus Ha 3emaio (GFP),
a Tak»Ke KOHTPOABHO-M3MEPUTEABHOE 060PYAOBaHIE. MoaeAU pa-
6oTaoT ¢ Tokammn 40—800 A (ABYyX-, TPEX- MAM YETBIPEXMOAIOC-
Hble) 1 1000-3000 A (Tpex- MAM YETbIPEXMOAIOCHBIE).

Bce moaean cepun ABP ZTGSE cHabxeHbl MyKponpoLeccop-
Hou nareabio GE Zenith's MX150, ¢ nomolLbio KOTOPOW NoAb-
30BaTeAb MOXET MPOrPaMMMPOBaTL NepekAioyaTeAb. DTn ABP
MIMEIOT 3HEProHe3aBUCUMYIO MaMATb AAA XPAHEHWA COCTOAHMA
BHYTPEHHEWN KOHOUIypaLmm.

Cepus ZTS vMeeT MMKpOMpoueccopHbi MoaAyAb MX250.
B HacTosllee Bpema AOCTYMHbl CAeAylole MoaMdUKALMM
3TOW cepum:

e ZTS — paboune Tokn 40—4000 A, nepeknaioveHne 6e3 3a-
AEPXKKM B HEUTPAABHOM MOAOKEHNM;

* ZTSD — paboune Tokn 40—4000 A, nepekaloveHue ¢ 3a-
AEPXKKOWN B HEUTPAAbHOM MOAOKEHUM;

e ZTSCT — paboune Toku 100—-4000 A, nepekaioveHie be3
paspbiBa CeTH;

e ZBTS — paboune Tokn 100—-4000 A, nepekaioyeHne be3
33AEPXKKM B HENTPAAbHOM MOAOXKEHWM, bannac;

* ZTSU — paboune Tokn 40—4000 A, nepexaoueHne be3
33AEPXKKM B HENTPAABHOM MOAOXKEHMWM, pE3epB — CeTH 06-
LLLErO MOAb30BaHMS;

* ZBTSD — paboune Tokmn 100—4000 A, nepekaouyeHme
C 3aAEPXKKOW B HEMTPAABHOM MOAOXKEHWH, bannac;

e ZBTSCT — paboune Tokn 100-4000 A, nepexaoyeHme
6e3 pa3pbisa ceTu, Hbannac.

Hogas cepua ZTS-MV — 3To ycTpovictea ABP nocaeate-
ro nokoneHns GE Critical Energy, npeaHasHauyeHHble AASI UC-
MOAb30BaHMSA B HanboAee KPUTKUHBIX K COOSM 3AEKTPOCHab-
XKEHWSA 0bAACTAX: 3APaBOOXPaHEHWE, CHAOBbIE MUHMCTEPCTBA
M BEAOMCTBA, aBMALIMA W KEAE3HOAOPOMHbIM TPaHCNOpPT, Op-
raHbl FOCYAAPCTBEHHOIO YNPaBAEHMS, LEHTPAABHbIE Y3AbI CBA3M
1 cepBepbl, OXpaHHbe, MOXapHbIE M MNOAMLIENCKME CUrHaAW3a-
umn, ACKPO u T. n.

MoAEAM 3TOW Cepun NpeaHa3HaveHbl AAst paboTbl B AManasoHe
HanpsbkeHn 515 kB, ¢ Tokamn 600-3000 A.

Cepua ZT3000 npeaHasHadeHa AAA WCMOAB30BAHWS B CAyda-
AX ABOVHOTO Pe3epBHPOBAHMS UCTOYHWMKOB IAEKTPOMUTaHMA
1 obecneurBaeT pexnMbl MEPEKAIOYEHUA KCeTb—CeTb—reHepa-
TOPY» AW KCeTb—TeHEpPaTOp—TeHepaTopy. YCTPOUCTBA pPaccym-
TaHbl Ha paboTy ¢ Tokamn 40—4000 A n HanpskeHuamm 120—
600 B. B 3aBMCMMOCTM OT MOAEAM B 3TOW CEPUM UCMOAB3YIOTCS
KaK OBbIYHbIM MEPEKAIOHYATEADb, TaK M NEPEKAIOUATEAb C 3aAEp-
XKOW B HEMTPAAbHOM MOAOXKEHMM.

BECTHUMK 3/

KTPOHWKIN Ne2 (48), nioHb, 2014

Moandukauma GE Zenith ZT3100 npeaHasHaveHa AAS paboThl
¢ ABYMsi pesepaHbiMu VI 1 OAHWUM OCHOBHBIM.

McTouHuku 6ecnepeb6oHOro nuTaHus

GE Critical Power npeanaraet Uninterruptible Power Supplies
(UPS man MBIT) B oaHOPa3HOM 1 Tpexda3HOM BapuaHTax, pas-
AVUHBIX KOHUIrypaLm 1 MolHoCTH. Ha puc. 6 nokasarbl MBI,
MX HAMMEHOBAHWS, KAACC M MOLLHOCT.

llcnoAb30BaHKe HOBbIX TEXHOAOMMI MO3BOASET MOAYYaTb CAe-
AYIOLIME MPEUMYLLECTBA MO CPABHEHMIO C APYTUMM MOAEAAMM:
* obbeanHeHNe BAOKOB B MOAYAbHbIE cncTembl (RPA);
* 3KOHOMMS MOLLHOCTM MUTAIOLLErO OOOPYAOBAHMS U CHIKE-
HUE KO3OPULMEHTE HEAMHEMHBIX MCKaXKEHUA HA BXOAE AO
4% (IGBT, PurePulse);
* NEPEKAIOYEHNE MEXAY SKOPEXMMOM W ABOVHBIM Npeobpa-
30BaHueM MeHee Yem 3a 2 Mc (eBoost);
* KIMA, Ao 98-99% (MHoropexummHble VBl ¢ 3koHOMMYHbIM
PEXMMOM).

[lpeAcTaBASIET MHTEPEC TakKe KOMMAEKCHas cuncTema becne-
pebontoro nuTtaHus SE Digital Power, obbeaunHsiowas B 0oAHOM
yctpovicTee MBI napanneAbHOV apxuTEKTypbl, BBOAHO-pac-
NPEAEAUTEAbHbIE YCTPOWCTBA, aBTOMATMUYECKUE BKAIOYATEAW
pe3epBa, KOMMOHEHTbl CUCTEMbl MOAHOTO MOHWTOPUHIA M CU1-
CTembl 6€30MacHOCTY.

MsoanposaHHble DC/DC-npeobpasoBaTeAm
(Isolated DC/DC Converters)

KoHBepTepbl NOCTOAHHOIO TOKa NPeobpasyioT OAHO MOCTOSAH-
HOe HanpsxeHue B Apyroe. B cocTas Aoboro koHBepTepa BXO-
AMT CUAOBASA YaCTb W YNPABASIOLLMIA KOHTPOAAEP, ObecneurBalo-
W1y cTabuAbHOE BbIXOAHOE HanpsikeHue. PasanyaioT ABa Tuna
KOHBEPTEPOB: M30AMPOBAHHbIE W HEW3OAMPOBaHHbIE. B 1M30AM-
POBaHHbBIX CUAOBAS YaCTb raAbBaHUYECKM Pa3BA3aHa C yrnpaBAs-
IOLLMM KOHTPOAAEPOM. B GOABLIMHCTBE COBPEMEHHBIX M3OAM-
poBaHHbix DC/DC-npeobpa3oBaTensix WMCNOAb3YIOTCA CXEMbI
C Pa3pblBOM «3EMAAHOM METAM» U W30AMPOBAHHOE MUTaHWe
CUITHAABHOW AMHKW YNPaBASIOLLErO MUKPOKOHTpOAAepa. Kpome
TOro, B TaKuX KOHBEPTEPAX WMCMOAB3YIOTCS AOMOAHUTEAbHbIE
CXeMbl MOAABAEHMA CHMHPA3HBIX MOMEX W 3aluMTa OT BbICOKO-
BOABTHbIX BO3AeNCTBUN. [130AnpoBaHHble DC/DC-koHBepTepbI
MCMOAB3YIOTCS KaK B KAQCCMYECKMX LIEHTPAAM30BaHHbIX CXEMaX,
TaK 1 B CUCTEMAX MUTAHWUA C PaCNpPeAEAEHHOM apXUTEKTYPOU.

GE Critical Power B TeyeHue AECATKOB AET ABAAETCA OAHUM
M3 Beaywmx npowussoanTeren DC/DC-npeobpasosatenei.
PasHble cepuu, BbinMyckaeMble KOMMaHWEW, OTAMYAIOTCA KOH-
CTPYKTMBOM, BbIXOAHbBIM TOKOM M AOTMOAHUTEABHBIMK OMUMS-
mMu. CpeAan MHOrOUYMCAEHHOro pasHoobpasns moaeren DC/
DC-koHBEPTEPOB HEOOXOAMMBIV MOAYAb MOXHO MOAOOPaTH
¢ nomolbio yTuAnTel Module Selector. AocTaTouHo 3aaaTh Ta-
Kve napameTpbl, Kak BXOAHbLIE W BbIXOAHbBIE TOKM W Hamps<e-
HUSA, TEMNEPATYPHbIV MHTEPBAA, rabapuTHble pa3mepsl (puc. 7),
M Nporpamma MoKaeT TabAULYY C MOAYASIMU, YAOBAETBOPSIO-
WMMK 3TUM TpebosaHusam (puc. 8).

HewnsoanposarHbie DC/DC-koHBepTepbl

Non-Isolated DC/DC Converters He MMEIOT raAbBaHUYECKOM
pasBA3KM. B TaKkmx yCTPOMCTBAaxX BXOA M BBIXOA MMEIOT, MO Kpau-
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Hel Mepe, OAHY 00LLYyto TouKy. Kak npa-
BMAO, 3TO 3eMAsHas wWwuHa. V13-3a oT-
CYTCTBMS  raAbBaHWYECKOM  Pa3BsA3KM
CTOMMOCTb HEM3OAMPOBAHHDBIX KOHBEP-
TEPOB 3aMETHO HIKE MO CPaBHEHMIO
C M30AMPOBAHHBIMM.

GE Ciritical Power nmeeT wmpokyio Ho-
MEHKAATYPY HEW3OAMPOBAHHBIX Tpe-
obpasoBaTeAelt C PasAUYHBIMK BXOA-
HbIMM M BBIXOAHBIMW  MapameTpamm.
B ocHoBHOM, 370 POL-MoayAH, ncnoAb-
3yemble B VI ¢ pacnpeaeaeHHOM apxu-
TEKTYPOW.

B AMHelike HEeM30AMPOBaHHBbIX Mpeob-
pasoBaTeAent npoussoacTBa GE wnc-
MOAB3YIOTCS  KaK aHaAoroBble, TaK
M uMdpoBble MHTEPENCH YNpaBAEHWS
C noaaepxKkou npoTokona PMBus
(Power Management Bus).

Kak npasuro, POL-moayAM pacnona-
raloT B HEMOCPEACTBEHHOM BAM30CTU
K HarpysKe, YTO NMO3BOASET 3HAYUTEAD-
HO YMEHbLMTb MOrPEWHOCTN PeryAmn-
POBKM W KOAeDAaHMA HampsiKeHWs BO
BPEMS MEPEXOAHBIX PEXMMOB pabo-
Tbl. CoBpeMeHHble CXeMbl YNpaBAeHus,

XYPHaA AASl UHXKEHEPOB U KOHCTPYKTOPOB W

MCMOAb3YyeMble B KOHBEPTEPaX Mpous-
BoacTBa GE obecneunmBaloT BO3MOMK-
HOCTb HaCTPOWMKM BbIXOAHBIX Hamps-
MEHWUMN C BLICOKOW TOYHOCTbIO BO BCEM
MHTEPBAAE  BXOAHBIX  HaMpsKeHWH
1 BO BCeX TOYKax paboyero ananasoHa
Temnepartyp.

ChreayeT oTMeTuTh, 4YTo POL-MOAyAM
MMEIOT OYeHb BbICOKMI MOKasaTeAb 3¢-
dekTrBHOCTU (A0 98%). OHK MOTYT pa-
60TaTb MPpW BBICOKMX TemrnepaTypax
6€3 AOMOAHUTEAbHBIX YCTPOWUCTB OX-
AXKAEHUA. Apyras noaesHas dyHKUMA
POL-MOAYyAe 3aKAIOHYAETCS B BO3MOX-
HOCTW MPOrPaMMUPYEMOrO U3MEHEHMS
HaMps»KEHWS Ha Harpy3ske B pasAvuHble
MHTEPBaAbl BPEMEHM. DTO MO3BOAS-
€T NOOYEPEAHO BbIBOAMTbL Ha pabouni
PEXMM  Pa3sAMYHblE  MCMOAHUTEABHbIE
yCcTpoucTBa.

Cepus DLynx

B AaHHOW cepui BbINyCKaloTCA aHaAOro-
Bble 1 Undposble POL-MoayAn B CTaH-
sapte DOSA. BxoaHoe HanpsikeHme
3-144 B, peryanpyemoe BbIXOAHOE Ha-
npsxenne 0,6-5,5 B. B 3Ton cepun nme-
IOTCA pa3Hble MOAEAW, pacCuMTaHHble
Ha BbIXoaHble TokM 2—40 A. AmanasoH
pabounx Temnepatyp —40...+85° C.

BoiBoa ON/OFF nossoasieT BbiOpaTh
MHTEPGENC  YNPaBAEHUA:  aHAAOTMO-
Bbl (Analog interface) uAn no wuHe
PMBus (Digital interface). MoxHo Bbi-
6vpaTb pasAUYHblE PEXKMbI paboTbl
MOAYASA:

* YNpaBAEHME TOABKO Yepes aHaAo-
roBblv MHTEpdenc (KomMaHAbl Yepes
undpoBon MHTEpdenc wrHopmpy-
oTCs);

* ynpaBAeHKe Toabko depes PMBus-
nHTepdenc (MrHopupyeTcs aHaAo-
roBbIV UHTEPENC);

* ynpasAeHue kak vepe3 PMBus, Tak
1 Yepes aHaAOroBbIV MHTEpPdENC.

OpHa ©3 npobaeM B HEWU3OAMPOBaH-
Hbix  DC/DC-koHBepTepax — cBs3aHa
C NEPEXOAHBIMK MpoLleccaMun Mpu 13-
MEHEHMM  BbIXOAHBIX TOkOB. Peskne
CKaYKM TOKa B Harpyske MpOsBASIOTCA
B TOM, YTO HanpsbKeHue Ha BbIXO-
AE TOXe M3MEHAeTCHA CKaykoobpas-
Ho. Cuctema cTabuamsaumm  ybwm-
paeT 3TW BbLIOPOCH, HO OHa He
MOXeT  cpabaTbiBaTb  MIFHOBEHHO.
B pesyAbTaTe HanpsikeHWe Ha BbIXOAE
OyAET BbIASAETL B BUAE 3aTyxaloLlero
nmnyasca. CTaHAAPTHOE peLleHne 3ToN
NPOOAEMBI 3aKAIOYAETCS B MOAKAIOYE-
HUWM AOTIOAHMTEABHBIX KOHAEHCATOPOB
MapaAAEAbHO Harpyske. 2TO NO3BOASET
CHU3WTb aMMIAMTYAY MMMYAbCA BbIXOA-
HOrO HamnpshKeHMs, HO OAHOBPEMEHHO
YBEAVUMBAET EM0 AAVTEABHOCTD.
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. Puc. 9. CmpykmypHas cxema, nosicHsiowas npuHumn paboms mexHororuy Tunable Loop™

B moayasx cepum DLynx aAs KOMNeH-
caumMm 3Toro rpouecca WCNoAb3yeT-
Cs CneumanbHas TexHoaorua Tunable
Loop™. Ha npakTuke McroAb3oBaHue
3TOV TEXHOAOTUWM peaAnsyeTcs ypes-
BbIYANHO NPOCTO. Ha Kopnyce MoaeAew
3TOW CEPUN ECTb BLIBOALI AAS MOAKAIO-
YEHWUA AOMOAHUTEABHOTO pesncTopa
M AOMOAHUTEABHOW emkocTH (puc. 9).

Bbibop AOMOAHWUTEABHBIX PE3VCTOPOB
M eMKOCTEN AAS PA3AMUHBIX PEXMMOB
paboTbl pasHbiX MOAGAEM OCYLLECTBASA-
€TCA C MOMOLLBIO OTAAAOUYHOTO CPeA-
cTtBa Tunable Loop Selection Tool.

Apyroe oTaapouHoe cpeacteo — POL
Programming Tool — npeaHa3HaueHo
AAS PacyeTa HOMMHAAOB BHELUHWX Ha-
rPY304HbIX PE3NCTOPOB Mpu paboTe
€ QUKCHMPOBAHHBIMM BBIXOAHBIMM Harpsi-
KEHUAMM.

Cepus ProLynx

VcTponcTsa AaHHOW Cepuu NpeAHasHa-
YEHbl AAS MKECTKMX YCAOBWI 3KCMAya-
Tauum npu Temnepatypax Ao +105°C.
MOAYAM M3rOTOBAEHbI B KECTKOM YAa-
POMPOYHOM KOPMyCE, BbIAEPXKMBAIOLLEM
MOBBILUEHHbIE HAarPy3KW B COOTBETCTBUM
co ctaHaaptTom MIL STD 810F.

B 5Tol cepun nopaeprBaeTca QyHK-
uma Tunable Loop. Moayan cooTeeT-
cTayloT cTaHaapTy DOSA v umeloT ra-
6apuTHble pazmepbl 20,3x11,4x8,5 Mm.

BECTHWK 3AEK

Cepus SlimLynx

MoaeAM AAHHOW CEpUM MMEIOT BXOAHOW
AWanasoH Hanpshkerna 3—14,4 B n npo-
rPaMMUPYEMOE BbIXOAHOE HaMpsiXKeHME
0,6-5,5 B. B 3Tux MOAEAAX MOXKHO Bbi-
6upaTb Cnocob ynpasAaeHWs — AKMGO
aHaAOrOBOE, Yepe3 BHELWHMIA pe3nCTop,
Anbo undposoe no wmHe PMBus. [aba-
puTHble pasmepbl 20,31x1143X3 MM,

OcCHOBHas OTAMUMTEAbHAA OCObEH-
HOCTb YCTPOWCTB — BbICOTA MOAYAS
BCEro 3 MM.

Cepus TLynx

CemenictBo aHarorosbix moayaen POL
TPETLETO  MOKOAEHWs,  paboTalolwmx
C BbIXOAHBIMM TOKamu A0 50 A B amana-
30He BbIXOAHbIX HanpsbkeHun 0,598 B.
Cepuisi BKAlOYaeT B cebsa 12 Moaenen,
Pa3AVYRIOLLMXCS BXOAHBIMU W BBIXOAHDI-
MU NapameTpamu.

OyHkumm  Tunable  Loop wn  EZ
SEQUENCE no3soAsioT o4YeHb TOYHO
BbICTABAATH 3HAYEHMA BbIXOAHbIX Ha-
MPSKEHWMA U YAEPIKMBATb WX C MUHM-
MaAbHbIMU MOrPELIHOCTAMM NPK PE3KUX
CKayKax TokoB Harpysku. CaeayeT Tak-
YKe OTMETUTb BbICOKYIO GPEKTUBHOCTb
MoAEAeN 3Tou cepun — A0 97%.

Cepvsi ¢ BOeHHOW npuemkont (pac-
wvpeHne B Mapkuposke  — D)
coxpaHseT paboTocnocobHOCTb B AM-
anasoHe Temnepatyp —40...+105°C.
DTa cepust TaKxe BblAepPXKMBaET GOAb-

POHWKI Ne2 (48), nioHb, 2014

wre BUOpaLMK, OMPEAEASiEMbIE CTaH-
sapTom MIL STD 810F.

Cepus Naos Raptor

Cepus, BbINOAHEHHaA B KOHCTPYKTVBE
SIP (BbIBOABI C OAHOW CTOPOHbBI KOPMYy-
Ca) W paccumTaHHas Ha Tokn A0 60 A.
BxoaHble 11 BbIXOAHbBIE MapamMeTpbl 3TOM
cepun OAM3KKM K MapameTpaM MOAEAEN
cepun TLynx. OaHako 3To boaee aelle-
Bas U UNCTO KOMMeEpUecKas cepus.

MpuBeAeHHbIV B cTaTbe 0630p ycTpou-
CTBa AASl CUCTEM 3AEKTPOMUTaHMUS
npoussoactea GE Critical Power no-
Ka3blBaeT AQAEKO He MOAHbIA CMEeKTp
06OpyAOBaHUs,  MpeAHa3HaYeHHOro
AASl UCMOABb3OBAHMS B CaMbIX Pa3HbIX
obAacTax.

C O0AHOM CTOPOHbI, TaKOW LIMPOKUM
BbIGOp MoO3BOAsieT  pa3paboTyMKam
M NPOU3BOAUTEASIM MOKYMaTb KOMMAEK-
TYlOLLME Y OAHOTO KPYMHOIO U HaAEX-
Horo nocTasumka. C Apyrov CTOpoHbl,
He TaK y>K U AerKo pa3obpaTtbcs BO BCeX
TEXHUYECKUX TOHKOCTAX U 0COBEeHHO-
CTAX NepevyncAeHHoro obopyAoBaHUs
M MOHATb BCE €ro NnpemMmyLLecTsa. Tex-
HUYeCKMe CreLMaAucTbl POCCUMICKOM
¢upmbl PT Electronics umetoT MHoro-
AETHUW OMbIT paboTbl C MPOAYKLMEN
¢upmbl GE 1 Bceraa rotoBbl OKasaTb
nomouib  paspaboTumKam, HauuHas
C MPOCTbIX TEXHUYECKUX KOHCYAbTa-
LMK BMAOTb AO Pa3paboTKM CAOMHBIX

NMPOEKTOB.
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