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JIaHHBI JOKYMEHT SIBJISICTCS TACTIOPTOM C ONMCAHHEM XapaKTEPHCTHK JJAHHOTO M3/eIIHs, UIsl KOTOPOTo MPEeIOCTaBIIsIeTCs rapaHTHs. Bee u3zienust B rporecce Mmpou3BOJICTBA MPO-
XOJAT MOJHBII KOHTPOIIb BCEX NapaMeTPOB, KOTOPBIH BBITIOIHAETCS BB, OMH pa3 10 FepMETU3AINH, a 3aTeM elle pa3 Ioce.

JlioGast Takasi rapaHTHsI PEIOCTABISETCS UCKIIFOYUTEIBHO B COOTBETCTBUH C YCIOBHSIMHU COVIAIICHHS O TIOCTaBKe (JOrOBOP Ha MOCTABKY WJIM JPYrHe JOKYMEHTBI B COOTBET CTBHH
¢ IeHCTBYIOIMM 3aKOHOAATeNbCTBOM). MH(pOpMarus, npeacTaBiaeHHas B 5TOM AOKyMEHTe, He MPEANoIaraeT rapaHTUH U OTBETCTBEHHOCTH «DIeKTpyM AB)» B OTHOIIEHHH HCIIONB30BAHHU
Takoil MHGOPMALMK U NMPUTOJHOCTH M3Aenuii A Bameit annmapartypsl. JlaHHbIe, comepKaMEcs B 9TOM JOKYMEHTE, IPeJHA3HAYeHbl UCKIIOUMTENbHO IS TeXHHYECKH MOArOTOBICHHBIX
COTPYAHHKOB. Bam 1 BamiM TeXHHYECKUM CHCLHUAINCTAaM MPHAETCS OLEHHTh HPUTOAHOCTH 3TOTO IMPOAYKTA, MPEJJHA3HAYCHHOTO JUIs IPHMEHEHHSs U TIOJHOTY JAHHBIX MPOJYKTa, B CBSI3U C
TaKUM MPHMEHEHHEM.

Jlio6bie m3nenust «nektpyM AB» He paspemieHsl Juisi MPUMEHEHHs: B IPUOOpax M CHCTeMax JKM3HEOOEeCIeUeHUs! U CIIeHHAIbHOM TeXHUKH 0e3 MHChbMEHHOrO COTJIacOBAHMS C
«Onextpym AB».

Ecnm Bam HeoOxoxnMa HH(OPMAIHs 0 MPOJIyKTe, MPEBBILIAIONIAs JaHHbIC, IPHBEICHHbBIC B 3TOM JOKYMEHTE, W KOTOPAasi OTHOCHTCS K KOHKPETHOMY MPUMEHEHHIO Halllel 1po-
JIYKIIMH, TTOXKayiicTa, oOpamaiitech B oHC MpoJax K MEHEKEPY, KOTOPBIH SBISIETCS OTBETCTBEHHBIM 3a Baie npeanpustue.

HWnxenepsl «OnekTpyM AB» MMEIOT GONBINONH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiBEPOB JUIS CHIIOBBIX
npuOOPOB U y)Ke peaan30BaiH OONBIIOE KOMHYECTBO HHANBUIYATbHBIX pelleHni. Ecan BaM Hy)KHBI CHIIOBbIE MOIYIH WIIH JpaiiBepbl, KOTOPbIC HE BXOMAAT B KOMIUICKT MOCTABKH, a TAKXKE
U3JICNNs ¢ OTIIMYMAMH OT CTaHAAPTHBIX MPHOOPOB B XapaKTEPHCTUKAX MIM KOHCTPYKIMH 0OpalaiTech K HAllMM MEHEDKEPaM M CIICLMAINCTaM, KOTOpbIe IpeuIoxkatr Bam mydniee penieHue
Bamreit 3amaun.

«OnextpymMm AB» ocrtaBisier 3a co60il IPaBO BHOCHTh N3MEHECHHUS 0€3 JONOIHUTEIFHOTO YBEIOMIICHHS B HACTOAIIIEM JOKYMEHTE JUIsl IIOBBIICHHUS HAJICKHOCTH, (yHKIIHOHAIBHO-
CTH M YIyullIeHUs TH3aiHa.
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1 OBIIME CBEIEHUA

Hpaiisep JIP6100IT-b7 (nanee — apaiiBep) — MIeCTHKAHAIBHBIN JApaliBep MOIIHBIX TPAH3UCTOPOB C TO-
neBbiM ynpasieHueM (MOSFET wim IGBT), npenHa3HadeH Ui rajlbBaHHYSCKH Pa3BSI3aHHOTO YIIPABICHUS
IIECThI0 MOLIHBIMHM TpaH3MCTOpaMH (TPU MOJIYMOCTA) € MPEAEIbHO AOINYCTUMbBIM HampspkeHueM 10 1700 B B
koHcTpykTuBe «HYbridPack DRy.

HpaiiBep siBiisieTcst ycunureneM — (opMUpOBaTENIeM CUTHAIOB YIPABJIECHUS 3aTBOPAMHU TPAH3UCTOPOB C
gactoToit 1o 100 x['u. [paiiBep comep:KUT BCTpoeHHBIN TranbBanuuecku pasBszannbelii DC/DC npeobpazosa-
TeNb, o0ecreynBaroUil HeOOXOJUMbIE YPOBHH OTIHPAIOIIUX U 3alMPAIOIIUX HAIPSKEHUH Ha 3aTBOpE TpaH-

3UCTOpA.

O06o3HaueHue ApaiBepa MpHU 3aKase:

OP6100[1 - B7

Apaieep

LeCTUKaHanNbHbIA

UMNYNbCHBIA TOK, A

BCTPOEHHOE NUTaHNe

KOHCTPYKTMBHOE UCMNOJTHEHWUE

2 COCTAB JIPAMBEPA

2.1 JlpaiiBep — meuaTHas IulaTa ¢ YCTAaHOBJIEHHOW Ha HEW AJICKTPUUECKOM CXEMOW M pazbeMaMH IS
MOAKJIIOYEHUS YIIPABIIAEMbIX TPAH3UCTOPOB U CUTHAJIOB YIIPABJICHUS.
2.2 B coctaB gpaiiBepa BXOIAT ciaeayromue (yHKIIMOHATbHBIC Y3IIbI:

— BerpoenHslit DC/DC npeoOpa3oBatenb co cTtabuin3anueil ypoBHS OTHHUPAIOLIETO M 3alUparo-
LIETO HAIIPSDKEHUS Ha 3aTBOPAxX YIPABIISIEMBIX TPAH3UCTOPOB;

— BXOJIHAas JIOTHKAa;

— CX€Ma yNpaBJIeHHs 3aTBOPAMU YIIPaBIISIEMbIX TPAH3UCTOPOB;

— CX€Ma 3alllUThl OT MOHMXEHHOT'O U MOBBIIIEHHOTO HANPSLKEHUS HA 3aTBOPE YIPABIIIEMbIX TpaH-
3UCTOPOB;

— CX€Ma 3alUThl YIIPaBISIEMBIX TPAH3UCTOPOB OT NEPETPY3KH 10 TOKY;

— CXEMy 3alllUThl YIPABISAEMbIX TPAH3UCTOPOB OT MEpErpena.

3 ®YHKIIMOHAJLHBIE OCOBEHHOCTH JPAVIBEPA

3.1 JlpaiiBep obOecmieunBaeT cienyromme (QyHKIIUU yIpPaBICHUs, KOHTPOIS U 3alIUTHI YIIPaBISIEMOTO
TpaH3HUCTOpa:

OTIHpPaHKE U 3aUPAHKE YIIPABISIEMbIX TPAH3UCTOPOB B COOT. C CHTHATIAMH YIPABICHUS,
KOHTPOJIb HAMPSDKCHUS HACHIIICHUS Ha KOJUIEKTOPE YIPABIISIEMOr0 TPAH3HCTOPA, €ro 3alllUTHOE OT-
KIIFOYCHHE IPHU BBIXOJE U3 COCTOAHUSA HACBIIICHUS

OJIOKUPOBKY yIPABIICHUS MTPU aBAPUIHON CUTYaIIUH;

CUTHAITU3AIINIO O HAJTMYUU aBapUITHOW CUTYAllUH;

OJIOKMPOBKY OJJHOBPEMEHHOT'O BKIIFOUCHHUS BEPXHETO M HIDKHETO IUIeYa;

3a/IePXKKY Ha MEPEKITIOUCHNE BEPXHETO U HIDKHETO IU1eYa;

PETYJIIMPOBKY 3a/IEP’KKU Ha MEPEKITIOUYCHUE BEPXHETO U HUKHETO TUIeYa;

KOHTPOJIb HAIIPSDKCHU I mUTanus apaiieepa Ha Bbixoge DC/DC npeobpa3zoBaress;
IIyHTHpOBaHue 3aTBopa npu BeikmoucHun («Miller Clampy);

KOHTPOJIb TEMIIEPATyPhl CHIIOBOIO MOJYJIS M 3aIUTY OT MEperpesa.



3.2 I'aGapuTHBIi uepTEX ApaiiBepa MPUBEACH Ha PUCYHKE 1, CTPYKTypHasi cXemMa pUBEJeHa Ha PUCYH-
Ke 2, Ha3HaueHHe BbIBOJIOB IIPUBEJICHO B TaOIUIIE |, HACTPOEUHBIE AJIEMEHTHI IIPUBEACHBI B TabauLe 2, rpadu-
KU TOSICHSIONINE PaboTy ApaiiBepa MpUBEACHBI B pasjene 7.
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Pucynok 2— CtpykrypHas cxema japaiiBepa



Tabmuma 1 — Hasnauenue BBIBOIOB JpaiiBepa

Howmep O6o03HaueHme
Hasnauenue BriBOJA
BBIBOJIA BBIBOJA
Pazpem XP1
1 IN H1 Yrpasmstomuii BEIBO BEPXHET0 KiIfo4ya KaHama 1
2 INL1 Vpasmstomuyii BEIBOI HIDKHETO KiTtoua KaHana 1
3 IN H2 YnpaBasiouuii BEIBOJI BEPXHET0 KJIoUa KaHaua 2
4 INL2 YnpaBasiouuii BEIBOJ HIPKHET0 KJII04a KaHana 2
5 IN H3 Ynpapasionuii BEIBOJI BEPXHETO KJII0Ya KaHaya 3
6 IN L3 Yipapistonuii BEIBOJ HIKHET0 KJIK04a KaHaja 3
7 Error BriBoj1, CHTHANMM3UPYIOMKI O CpabaThIBAHUH 3aIIUTH IO HEHACHIIIEHUIO
8 Error T BbIBOJI, CHTHATTM3UPYIONIHHA 0 CpadaThIBaHUH 3aLIUTHI IO TEMIEpaType
9 Tdt BbIBOJ HACTPOMKHU JUIMTEIBHOCTH «MEPTBOr'0» BPEMEHU
10 Block Bxon Be100Opa THITA OIOKUPOBKH
11 utl Brixon repmopesucTopa 1 cuiaoBoro Moaydist
12 ut2 BrIxos TepMope3ncTopa 2 CHIIOBOTO MOJTYJIS
13 Ut3 Brixon TepMope3nucTopa 3 CHI0BOTO MOJYJIS
15,17,19 Vs ITutanue +15 B
16,18,20 GND OO0muii nierel TUTaHWs U YIPaBIeHUS
KoHTaKThl yCTAHOBKHM Ha CHJIOBOM MOJYJIb
1,7,13 C H1(H2,H3) BBIBOJIBI TOAKITIOUEHMSI KOJUIEKTOPOB BEPXHUX KITFOUCH
2,8,14 G H1(H2,H3) BBIBOJIBI TOAKITIOUEHMSI 3aTBOPOB BEPXHUX KITIOYCH
3,9,15 E H1(H2,H3) BBIBOJIBI TOAKITIOUEHMSI SMUTTEPOB BEPXHUX KITIOUCH
4,10,16 CL1(L2,L3) BEIBOIBI TOAKITIOUEHNS KOJUIEKTOPOB HIDKHUX KITFOUEH
5,11,17 G L1(L2,L3) BBIBOIBI TOAKITIOUEHSI 3aTBOPOB HIDKHUX KITFOUEH
6,12,18 EL1(L2,L3) BBIBOJIBI TOAKITIOUSHMSI SMUTTEPOB HUKHUX KITFOUCH
19,20,21,22,23,24 T1(2,3,4,5,6) BrIBOIBI TOAKITIOYEHHS TEPMOPE3UCTOPOB
Tabnuia 2 — HazHaueHne HaCTPOCUYHBIX 2JIEMEHTOB
O6o03HaueHme Tun Hasnauenue HomuHan npu nocraske
Cbl 1206 Konnencarop HacTpolky 3a7epKKU cpabaThIBaHUS 3aITUTHI 100 n®
110 HCHACBIICHUIO (cooTBeTCcTBYET 3 MKC)
Ron 2x 1206 | Pe3ucTopsl HACTPOWKM UMITYJIBCHOIO TOKA BKJIFOUEHUS 1 Om
Roff 2x 1206 |Pe3ucTopsl HACTPOWKH UMITYJILCHOTO TOKA BBIKJIIOYCHHUS 1 Om
JT 1206 0 Om | lxxamiiep MOJKITIOYEHHS 3alIUTHI 10 TEMIIepaType YcraHOBIEH




4 OCHOBHBIE U ITPEJAEJBHO-A0OIIYCTUMBIE ITAPAMETPbBI

OCHOBHBIE U NIPeNIebHO-0MTYCTUMBIE TTapaMeTphl ApaiiBepa MpuBeAeHBI B Tabiuie 3.

Tabmua 3 — OCHOBHBIC U MPECIIbHO-T0MyCTUMBIC TapaMeTpsl (pu T = 25 °C)
Euinia 3HavcHME
[Tapametp O6o3HaucHHE JUTHHLL He HE [Mpumeuanwist
M3MEPCHHUS THIT
MCEHee Ooree
IMapametpsl 60xka DC/DC
Hamnpsoxenue nutanms Us B 14,5 15 15,5 -
Tok moTpebIeHNs X0JIOCTOro X0Aa Is MA — 130 150 |f,,, =0Tn
. IO/ HATPY3KOU CM.
MakcuMaNbHBIH TOK TOTPEOJICHUS ls max MA - - 600 /L Harpy
PHUCYHOK 5
MOIIHOCTS BCTPOCHHOT'O HCTOYHHKA P Br 1 IUIsSL KaXKI0TO
MATaHUsS BEIXOJHOM YacTu be/be KaHana
IMapamMeTpbl MOHNTOPA HANIPSKEHHUS
[Topor BKITIOYEHHS 3aITUTHI Uuvio- B - 11 - DC/DC
BBIXO]I
[Topor BEIKITFOUEHNS 3aIIUTHI Uuvio+ B — 12 -
I[MapamMeTpbl TEeMNIEPATYPHOIi 3aIIUTHI
CornpoTUBIEHNE TEPMOPEZUCTOPA,
R; OMm - 490 - -
COOT. cpabaTHIBAHHUIO 3AIUTHI
['ucrepesuc TemnepaTypHON 3aIUThI n % 10 13 - -
IlapameTpbl BX0/I0B YIPaBJIeHHUs
BxonHoe HampspKeHHE BRICOKOTO YPOBHS Ui B 3 5 5,6 -
BxonHoe HampspKeHHe HU3KOTO YPOBHS UL B -0,6 0 0,8 -
Bxoanoe conpoTtusieHue Rin KOM — 10 - -
BpemeHHble mapaMeTpbl
Bpewmst 3a1epKK1 BKIFOYESHHS U BBI- .
P s1ep td (in-out) MKC - - 2,0 -
KITFOUEHHMSI BXO-BBIXO/T
HaCTpanBacTCs 10~
«MepTBoe» BpeMsi MeXIy H3MEHEHUs-
tro MKC 1 - 5 Tpeburenem;
MH CHTHaJIa Ha BBIXOJaX
CM. PUCYHOK 7
Bpewms HapacTaHus U criazia BBIXOJHOTO 0,02
tr ) MKC — 0,1 -
cUrLalia 0,04
0e3 Harpy3KH;
MaxkcumanbHas pabodast 9acToTra frnax k[ — 100 PY3KH,
CM. PUCYHOK 5
B HaCTpanuBacTCs 110~
peMs 3aIepKKH cpabaThIBAaHUS 3aIllU-
teLock1 MKC 2 - 20 |tpeburenem;
THI TI0 HCHACHIIIICHHUIO
CM. PUCYHOK 8
Bpemst O0KHMpPOBKH YITPABISIEMOTO
teLock? MC - 50 - -
TPaH3UCTOPA MTOCIIE «aBAPHID
Bpems 3a7epKKy BKIIFOUCHHUS CUTHAJIA
tdon-em MKC — — 2 -
aBapuu
BeixoaHbIe mapamMeTpsl
BrIxomHOE HanpsHKEHHE BEICOKOTO
— P Uon B +13 +15 +17 | Bo Bcem auanasone
B JONMYCTUMBIX HArpy-
BIXOHOE HAIPSHKEHHE HIU3KOI'O YPOB-
)\ p yp UoL B -6 -5 -4 |30k
HS
MaxkcuManbHbIN BEIXOAHON UMITYJIBC- | A +10 14
HI)II\/’I TOK BKJTIOUCHMUSI Omax on HaCTpanuBacTCA 110-
MaKciman = OLHOR o Tpeduresnem;
KCHMAJIbHBIN BBIXOQHON UMITYIIbC-
N A Y lomax off A - -16 -10 |cm. pucyHoK 6
HBIH TOK BBIKJTFOUCHHS
Cpennuii BBIXOAHON TOK lo MA - - 50 |ma kaxublit KaHaT
MakcuMalbHBIN TOK BBIXO/a CUTHAIA
IeRR max MA - - 20 -
aBapuu
MakcuMalibHOE HalpsDKEHHE BBIXOIa
UERR max B - - 20 -
CUTHAJIa aBapuu
Hanpspkenue cpabaThiBaHHS CXEMBI U B 3 CpabarsiBaHue
LIYHTUPOBAHUSA 3aTBOpa CLAMP «Miller Clamp»




ITponomkenne TabauibI 3

I, 3HaueHue
[Tapametp O6o3HadueHNE JUTHAIL HE HE [Ipumeuanus
HU3MEPEHUSI THUI
MEHee Oonee
OcTaTo4YHOE HAMPSHKEHUE BBIXO/Ia CUT-
P A Uo err B - 0,3 0,7 |mpu lgrr =20 MA
HaJIa aBapyu
Hanpsokenue cpabaThbiBaHUS 3aITUTHI Th B 8 _
110 HEHACBIIIEHUIO Unmc
ITapameTpbl H30JISILIUH
HamnpsokeHue u30aIul MEKIY BXOI0M
P 1 y A U|50(|N_QUT) B — — 2500 AC, 1 muH

Y BBIXOJIOM
OOpaTHOE HanpsHKEHHE KOJIEKTOpa Uc B — — 2000 -
Kputnueckasi CKOpOCTh U3MECHEHHUSI

P p (dU/dt) KB/MKC - - 50 -
HaMPSHKCHUS HA BBIXOJIC

ITapaMeTphl ynpaBjisieMoro TpaH3uCTOPa
MaxkcuManbHO JOMYCTHMOE HampsiKe-
Aoty p Uc (Ups) B - - 1700 -
HUE YNPaBIsSEMOT0 TPAH3UCTOPA
IapaMeTphl IKCIITYyaTAIIMM M XPAHEHUS

Pabouwnit muana3on Temmeparyp Ta °C -40 - +85 -
Temmnepatypa XpaHeHUs Ts °C -45 - +100 -




5 PABOTA JIPAUBEPA

ITonaya «1or.1» Ha ynpasisgromuid Bxoa «IN» npuBeneT kK OTKPBITHIO COOTBETCTBYIOLIETO YIIPABISIEMO-

Th
ro TpaH3uCTOpaAa. VBenuueHue NnaacHus HAIPSKCHUA B OTKPBITOM COCTOSHHHA 60.]'[66, 4YCM Ha Unmc 3a BpEMs,

npesbilaroniee {g ock1, IPUBEAET K CpabaThIBAHUIO 3AIIUTHI 110 MPEBBILICHUIO MAJACHUS HATIPSKEHUS B OTKPBI-
TOM COCTOSTHUM (3aIlIMTa 10 HEHACHIICHHIO). [IpM BOZHUKHOBEHUW aBAPUIHOW CHUTYyallMd OTKPOETCS TPaH3H-
CTOD, BKJIFOUEHHBIH 10 CXeMe C OTKPBITBIM KOJUIEKTOpPOM (BBIBOJ «EITOry). Uepes 50 Mc BHyTpeHHElH cxeMoii
OyzmeT mpou3BeIeH cOpOC aBapUHON CHUTyalMd, W YIpaBlIsieMbId TpaH3uCTOp OyAeT OTKpbIT. Ecnu mpuumna
aBapuifHOM CUTYyallH He ObljIa YCTpaHEHa, [IUKJI 3alUThl TOBTOPUTCS.

Ecnu Bxox «Block» coennnén ¢ «GNDy», To npu cpabaTsiBaHHH 3aIIUTHI OHOTO TOJIYMOCTa OCTaIbHbIC
MOJYMOCTBI He OyokupyroTcst; eciu Bxoz «Blocky HesanmeiicTBOBaH, TO Npu cpabaThIBAaHUU 3aIIUTHI JHOOOTO
MOJIyMOCTa OJIOKHPYETCs YIpaBJICHUE BCEMH TPAaH3UCTOPAMH.

CHmKeHue HanpsDKEHUs MUTaHUs JIpaiiBepa 10 ypOBHS MOpora cpadaTbiBaHUs 3aIIUTHI OT MOHUKEHHO-
rO HanpspKeHUs TUTaHus apaiiBepa Uyyo- IPUBEIET K 3aKPHITHIO YIIPABISEMOT0 TPAH3UCTOPA HE3ABUCHUMO OT
BXOJIHBIX CHTHAJIOB ympasjieHus. [1o mopory cpabateiBanmst 3amuthl Uyy| o+ CUTHAIBI YIIPaBICHHUS BOCCTaHO-
Barcs. [lpu cpabaTbiBaHWU 3alWTHl OT MOHIKEHHOTO HAIPSOKCHHS MMUATAHUS CUTHAJI OMIMOKM Ha BBIXOJE
«Error» He nosBnsercs.

Ecimu ycranosnen mxamrep JT, To pu cpabaThIBaHUH TEMIIEPATYypPHOU 3aIUTHI paboTa JIpaiiBepa OyaeT
3a0JI0KHpOBaHa JO MOMEHTAa CHUKEHHsI TeMIrepaTypbl MoAyis Ha 13% (Turm.) ot Temmeparypsl cpabaTbiBaHus,
IIPH 3TOM OTKPOETCS TPAH3UCTOP BKJIFOUYCHHBIH 110 CXEME C OTKPBITHIM KOJUIEKTOPOM (BBIBOJ «Error Ty).

[Tpu nogaue Ha Bxoabl «IN H» u «IN L» ogHoro momymocta oJHOBpeMeHHO «JIOT. 1» mpou3soiiaer 61o-
KHPOBKA YIPABJICHUS, W YIPABISIEMbIC TPAH3UCTOPHI OYAYT 3aKPBITHI, TP ITOM CHUTHAIU3ANUN O HATUIHH
olMOKY Ha BBIX0JE «EITOr» He mosBiseTcs U paboTa OCTAIbHBIX MOJYMOCTOB HE OJOKHpPYETCS.

Jlmarpammebl, IOSICHSIOIINE padOTy JIpaiiBepa, MPUBEICHBI HA PUCYHKaX 3 U 4.

N A nrmn
s P t
3 < — |_||_||_t
(1) S | SR I VEN—— zt———————é——é— ————————————
mC : : : t
Rt t L]
sLock 2 : t
—I M
Error I_I |

t

o on v v
rae IN — Bxoanol curnan; (5 g — CMIHAJI Ha 3aTBOpE; RSt — meproauyeckuii BHyTpeHHHMH CHIrHAI cOpoca;
MC — curnan Ha U3MEPHUTEIHHOM KOJUIEKTOpE; Erfor — craTycHBIN BBIXO[
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Pucynok 4 — ®@yHkunoHanabHas quarpamma padoThl paiiBepa



6 PEKOMEHJAIIMHA 10 MTOAKJIIOYEHUIO IPAIBEPA

IN H1, IN H2, IN H3, IN L1, IN L2, IN L3 — ynpagsnstontue BeiBoabl. Eciiu TpeOyeTcst yrpaBiieHHne
JpaliBEpOM YpOBHEM «IOT.1» ammumntynon 15 B, To pekomMeHayeTcs nociie1oBaTebHO ¢ BXOIaMH YIIPaBJICHHUS
BKJIIIOYHTD pe3rcTopsl 30 KOM.

Error — BeIBOJ, CUTHANM3UPYIOLIUIl O BOSHUKHOBEHUH aBapUitHOW cuTyauuu. BeiBoa npezacrasiser co-
00l OTKPBITHI KOJUIEKTOP TPAH3UCTOPA CXEMBI 3aIuThl. [Ipu 3TOM TpaH3UCTOp OyAET OTKPBIBATHCS TOJBKO
IIpU aBapUHHON CUTYyallMd, BBI3BAHHOM NEpErpy3Koil CHUIOBOrO TPaH3UCTOPA MO TOKY; IpU cpabaThIBAaHUM 3a-
IIUTHI OT MOHMKEHHOI'O HANPSKEHUS U OT OJJHOBPEMEHHOT'O BKJIIOUEHMSI TPAH3UCTOPOB MOIYMOCTa CUTHATIM3Aa-
UK 00 OIIMOKE HE TIOCIIECTYET.

Error T — BeIBoJ, curHanusupyromuil o cpabaTelBaHUM 3alUTHI 110 TemrepaType. BeiBon npencrasis-
eT co0OW OTKPBITHIA KOJUIEKTOP TPAH3UCTOPA CXEMBI 3aIIUTHL: IPU IITATHOM paboTe TPaH3UCTOP 3aKPHIT, IPU
cpabaThIBAHUU 3AIIUTHI — OTKPBIT.

Block — BeiBoz BBIOOpa pexnma 010kupoBKH. [Ipu HesaieiicTBOBaHHOM BXOJI€ IpU cpadaThIBaHUU 3a-
IIUTHI 110 HEHACBILICHUIO JIIOOOr0 MOJyMOCTa OJOKHPYIOTCS BCE TPAH3UCTOPBI; MPU MOAKIOYEHHOM BXOJI€
«Block» Ha «GND» 6510KkupyeTcst TOIBKO MOJYMOCT B KOTOPOM cpaboTaiia 3aliura.

Utl, Ut2, Ut3 — BeiBoasl TepMOpe3ncTOpoB. He nomyckaercs: MOAKIIOYEHNE K BBIXOJaM Harpy3Ku ¢
BXOJIHBIM conpoTuBicHreM MeHee 100 kOm (Tmopor cpabaThIBaHHS TEPMO3AIIUTHI OyIeT HEKOPPEKTHBIM). Ecim
TepMO3alluTa He TpedyeTcs, TO cleAyeT CHATh Juxamiep JT.

Tdt — BbIBOJ MOIKITIOYEHHS PE3UCTOPA HACTPOUKH [UTUTEILHOCTH «MEPTBOI0» BPEMEHH Ha MEPEKIIIO-
uyeHue. Pesucropom «Rdt» HacTpauBaeTcs: oJJMHAKOBAsI 33JICPKKa BKIIFOUYCHHS JJIsl BCEX KaHAJIOB. 3aBHCUMOCTb
3aJIep’KKU cpabaThIBaHUsl OT HOMUHAA pe3ucTopa «Rdt» mpuBeneHa Ha pucyHke 7. be3 ycTaHOBICGHHOTO pe3u-
cTOopa BeJIMYMHA «MEPTBOr0» BPEMEHHU cocTaBisieT 1 MKc (TuI), mpu moakioueHHoM Bxoje «Tdt» Ha «GNDy»
BEIMYMHA «MEPTBOI0» BPEMEHHU COCTABIISAET 5 MKC (THI).

Vs — BbIBOZ UTaHUA ApaiiBepa. [Ipy yMeHbIIEHUN HANpsO KEHUs MUTaHU JpaiiBepa yMEHbLIAETCS Bbl-
xonHoe Hanpsbkenne DC/DC — npeoOpasoBarens. Eciu muTaHue MEHbIIE JOMYCTUMOTO YPOBHS, BXOIHAs CXe-
Ma MOXeET padoTaTh UCIPABHO, OJHAKO HA 3aTBOpaX YNpPaBISIEMbIX TPAH3UCTOPOB HAIPSDKEHUE MOXKET yNacTh
1o ypoBus «Uuvlo-» u ynpaBieHne TpaH3UCTOPOM OYIET HEKOPPEKTHBIM.

Tok nmoTpeGieHus Mo BXoAy nuTaHus coctaBisieT He Oonee 150 MA 6e3 Harpysku. [Ipu moakiaroueHUw
TPAaH3MCTOPOB TOK MOTPEOJICHHUS YBETMUNBACTCS Ha BEIMYMHY TOKa Mepe3apsiiIki 3aTBOpa U MOKET JOCTHraTh
600 MA (paBHas Harpy3ka i Bcex kaHayoB). [Ipu GonbireM Toke notpedneruss DC/DC — npeobpasoBaresb
MOJKET BBIMTH U3 CTPOsl, JINOO, MPU KPAaTKOBPEMEHHOM HNPEBBIICHUH TOKa noTpediaeHust B 600 MA, BbIXOAHOE
Hanpsokerus DC/DC — npeoOpazoBareliss yMEHBIIUTCS 10 HEJOMYCTUMOTO YPOBHS M cpadOTaeT 3alluTa 1Mo He-
JOHAMPSKEHUIO, YTO MPUBEAET K HEKOPPEKTHOMY YIPABJICHUIO TPAH3UCTOPOM. TOK MOTpebaeHus 3aBUCUT OT
4acTOThl CUTHaJa YIpPaBJIEHUS U OT BXOJAHON €MKOCTH 3aTBOpA; MPH SKCIUIyaTal[MH JipaiiBepa cleayeT JeiaTh
MIOTIPaBKY Ha TOK MOTPEOIeHNS B 3aBUCUMOCTH OT paboueil 4aCcTOThl U TPAaH3UCTOPOB, Ha KOTOpbIE OyaeT pabo-
TaTh ApaiBep. OOnacTth 6e3onmacHOi padOTHl B 3aBUCUMOCTH OT €MKOCTH Harpy3Kd M 4acTOThI IIPUBE/IECHA Ha
PHUCYHKE 5.

GND — o6muii BBIBOA IIeTNIei MUTAHUS U YIIPABICHUS.

G H1, G H2, G H3, G L1, G L2, G L3 — BbIBOABI, IpeHA3HAYCHHBIE AJI MOAKIIOUYEHUS 3aTBOPOB
YIPaBIsieMbIX TPAH3UCTOPOB. J{J11 yMEHbIIEHUSI UMITYJIbCHOTO TOKa PEKOMEH]IyeTCsl YCTaHOBKA 3aTBOPHBIX pe-
3MCTOPOB; OIYCKAETCSl YCTAaHOBKA PE3UCTOPOB JH0O0ro HoMUHaja, B ToM yrcie 0 OM. 3aBHCHUMOCTb BBIXOTHO-
T'0 UMITYJIECHOTO TOKa OT HOMHUHAJIOB 3aTBOPHBIX PE3UCTOPOB NPUBECHA Ha PUCYHKE ©.

[Tpu mocTaBKe yCTaHOBJIEHBI PE3UCTOPHI 0OIIMM HOMHHANIOM 110 1 OM Ha BKJIIOUEHUHU U BBIKJIIOUEHHUU.

C H1, C H2, C H3, C L1, C L2, C L3 — BbIBOJIbI NOJKIIOUEHHS KOJJIEKTOPOB YIPABIsEMbIX TPaH3H-
CTOpOB. BBIBO/IBI MpeiHa3HAUEHB! AJII KOHTPOJIS MAJACHUs HANpsDKEHUS (3alUTa MO HACHIIIEHUI0) HA TPaH3U-
crope. [Ipu 3TOM 3HaYeHne nmopora cpadbaTeiBaHus 3aUThI paBHO 8 B (Tum).

Konnekrops! HIJKHUX Kitouel 00beIMHEHBI C HMUTTEpAMH BEPXHUX KITIOUEH.

Jlns yBenuueHus 3aep kKU cpabaThIBaHUS 3alIUTHI 10 HEHACBIIIEHUIO PEKOMEHIyeTCsS YCTaHOBKA KOH-
nencaropa «Cbl». 3aBucumocts 3amepxku cpadbatsiBaHus 0T HOMHHANA éMKocTh «Cbly mpuBenena Ha pucyHke
8. Ilpu nmocTaBke BeTMUMHA 3a/I€P’KKU COCTABIISAET 3 MKC (THIL.)

B npaiiBepe He npenycMoTpeHa (pyHKIHMS MJIABHOTO aBapUITHOTO BBIKIIOYEHHUS YIPABISEMOIO TpaH3U-
CTOpPa; PEKOMEHIYeTCsl yCTAHOBKA BHEIIHUX CXEM 3aIIUTHI OT MEPEHANPSKEHUS KOJUIEKTOP-IMHUTTED.

E H1, E H2, E H3, E L1, E L2, E L3 — BbIBOJBI TOAKIIOYEHUS IMUTTEPOB YIPABISAEMBIX TPAH3HCTO-
pOB.

OMUTTEPH! HIDKHUX KITI0Uei 00beAMHEHBI.

T1 — T6 — BEIBO/IBI MOJKITIOYCHHS TEPMOPE3UCTOPA.



Pucynox 5 — I'paduk obmactu 6e30macHoi pabOThI

Pucynok 7 — I'paduk 3aBUCUMOCTH JAJTUTEIBHOCTH
«MEPTBOT0» BPEMEHHU OT HOMHUHaJIa pe3ucTopa Rgt
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Pucynox 6 — I'padpuik 3aBUCHUMOCTH BBIXOTHOTO MM-
MyJILCHOT'O TOKAa OT HOMHHAJIA 3aTBOPHBIX PE3UCTOPOB
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Pucynok 8 — I'paduk 3aBUCUMOCTH AJTUTEIBHOCTH 3a-
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8 PEKOMEHJAIIU DKCIUVIYATAIIUU

8.1 TpeOoBaHUS YCTOMYUBOCTH MPU MEXAHUYECKHUX BO3JCHCTBHSIX
Mexanndeckue BozaencTBus 1t apaiiBepoB - mo 'OCT 20859.1 ¢ yTrouHeHUsIMHU, IPUBEICHHBIMU B

Tabimmue 4.

Tabnuna 4 - TpeOoBaHws 10 YCTONUYMBOCTH PABEPOB K MEXAaHMUECKHM BO3JICHCTBYIOIIMM (haKTOpam

Brenmamii BozaeiicTByomnmii hakTop

3HadeHNe BHENTHETO BO3IEHCTBYIOMIEero hakTopa

CunycounmanbHasi BUOpamms:
- IUara3oH 49acToT, I'11;
- AMIUTHTY/Ia yeKopenns, M/c’ (Q)
Mexanudeckuil yaap OJMHOYHOTO AEHCTBHUS:
- IHKOBOE y[apHOE YCKopeHue, M/c’ (Q);
- IITUTENBHOCTh UMITYJIbCA YAAPHOTO YCKOPEHUS, MC

0,5 - 100
150 (15)

40 (4)

['pynna ycTOHYMBOCTH JApaiiBepoB K MeXaHUUECKUM Bo3aeicTBusaM - M27 mo 'OCT 17516.1.
B TexHu4eckn 000CHOBAaHHBIX CIIyYasix, IO TPEOOBAaHUIO KOHKPETHBIX 3aKa3UHMKOB, JPaliBEpPhl MOTYT H3-
TOTaBJIMBATHCA U I Ipyrux yciaoui sxcrryaranuu no 'OCT 17516.1.

8.2 TpeOoBaHUS YCTOMYUBOCTH MPH KIMMATUYECKUX BO3JICHCTBUSX.

Knumatnueckue Bozneiictaus - no I'OCT 20859.1 ¢ yrouHeHus MU, IPUBEJCHHBIMU B TAOJIULIE O.

Tabnuma 5 - TpeGoBaHus 10 YCTOMUMBOCTH K KJIMMATUYECKUM BO3IEHCTBYIOUM (haKkToOpaM

Krmumatnuecknii paxtop

3Ha4yeHue KIMMAaTH4ecKoro pakropa

[loHmkeHHast Temneparypa cpempl:
- pabouas, °C;
- mpenenbHas, °C
[NoBbIIeHHAsT TEMITEpATYpa OKPYKAFOIIEH Cpebl:
- pabouas, °C;
- mpenenpHas, °C
OTtHOcuTenpHas BIAXXHOCTh Npu Temnepatype 35 °C 6e3 KoHJeH-
cauuu Biard, %, He 6omee
N3menenune temmneparypsl cpensl, °C
ATMochepHOe TOHMKEHHOE JlaBjieHue, [1a (MM pT.CT.)
ATMocdepHoe TTOBBIIIEHHOE NlaBjieHne, [la (Mm.pT.cT.)

ot -45 no +100

86000 (650)
106000 (800)

9 KOMIIVIEKTHOCTb

9.1 CocraBHbBIC YacTH HU3ACIUA U UIBMCHCHHA B KOMIIJICKTHOCTH

KoMIuieKTHOCTh M31eNus peicTaBiIeHa B Taduuiie 6.
Tabmauua 6 - KoMiuiekTHOCTh

O0o03HaueHue Haumenosauue
HA3IEIUA W3IEITAS

Konunuectso

3aBOACKOI
HOMEp

[Ipumeuanue

AJIEMN.468332.141 Hpaiisep
JIP610011-B7

- Pozerka IDC-20

9.2 DkcruTyaTaliMOHHAS JOKYMEHTAITHS

AJIEN.468332.141 T1C
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10 CBUAETEJBCTBO O IIPUEMKE

Hpaiisep(p1) JIP6100I1-67 coorBercTByet(roT) AJIEUN 468332.031 TY

3aBojckoii(re) Homep(a) JlaTa U3roTOBJICHHS

Mecto mig mramna OTK

Ilpumeyanue — 0anubvlll Opatieep UCNONIb3YEMC s NO HA3ZHAYEHUIO U He MOodcem Oblmb UC-
NONb308AH 8 GOEHHOU NPOOYKYUU.

11 TAPAHTHUHA U3I'OTOBUTEJIA

[IpennpusTHE-U3rOTOBUTENH rapaHTHpyeT COOTBETCTBHE npaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu ycioBUH COONIONEHUS MPABUI TPAHCIIOPTHPOBAHUS, XPaHEHHS, MOHTaXa U JKC-
TUTyaTaluy.

lapantuitaeiii cpok — 2,5 roja ¢ aThl U3TOTOBJICHUSI.

["apaHTHiiHBIN CPOK XpaHEHHUs — 2 ro/ia ¢ AaThl U3TOTOBJICHHUS.

["apanTuifHBIA CPOK SKCIUTyaTallud — 2 TOJA C JIaThl BBOJA JpalBepa B AKCILIyaTallMIO B Mpejenax
rapaHTHITHOTO CPOKA.

12 CBEJAEHUSA Ob YTUJIN3ALUN

Yrunuzanus uznenus (meperiaBka, 3aX0pOHEHHE, MePerpoiaka) MPOU3BOAUTCS B MOPSIIKE, YCTAaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O6 oxpane atMocpepHOTo Bo3ayxan, oT 24 utons 1998 r.
Neo 89-®D3 «O06 oTxonax MPOU3BOACTBA U MOTPEOICHUSNY, a TAKXKE IPYTHMH OOIIEPOCCUHCKUMU U PETUOHAI b-
HBIMU HOpPMAaMH, NPAaBWJIAMH, PACTIOPSKEHUSMH  TIpP., MPUHSITHIMUA BO UCIIOJIHEHHE YKa3aHHBIX 3aKOHOB.

AO «Qaextpym AB», Poccus, 302020 r. Open, Hayropckoe mocce, 5
TeJ1. (4862) 44-03-44, dpakc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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