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JIaHHBII JOKYMEHT SIBJISICTCS] THKETKOH C OITMCAaHUEM XapaKTePHCTHK JAQHHOTO M3JENHs, Ul KOTOPBIX NMPEIOCTABIACTCS rapaHTus. Bee u3enus B mporecce mpou3BOICTBA IPO-
XOJIT MOJTHBII KOHTPOJIb BCEX MapaMeTpOB, KOTOPBIi BBIMOIHACTCS ABAXK/bI, OAUH pa3 0 FepMETH3AINH, a 3aTeM elle pa3 HocJe.

JlioGast Takasi rapaHTHsI PEIOCTABISIETCS] HCKIIOYUTEIBHO B COOTBETCTBHHU € YCJIIOBHSIMH COTJIAIICHHMS O TIOCTaBKE (JOr0BOP HA MOCTABKY HJIM APYTrHe JIOKYMEHTBI B COOTBETCTBHH
¢ JISWCTBYIONIMM 3aKOHOJATenbcTBOM). MHpOpManus npeacTaBieHHas B 9TOM JAOKYMEHTE HE IPEIoaraeT TapaHTHH ¥ OTBETCTBEHHOCTH «DNeKTpyM AB» B OTHOLIEHMH HCMOIB30BAaHUH
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3aenuil 1uis Bamieit anmaparypsl. JlaHHbIe, cofiepKaluecs B 3TOM JOKYMEHTE, IPe[HA3HAYCHbI UCKITIOUMTENILHO Ul TEXHHYECKH MOArOTOBICHHBIX
COTPYZHHUKOB. Bam n Bammm TeXHHYeCKUM CHeLHaNNCTaM MPUACTCS OLEHUTH MPUTOAHOCTH 3TOTO MPOAYKTA, MPEAHA3HAYCHHOTO A MIPUMEHEHHUS U MOJHOTY JaHHBIX MPOJYKTa, B CBS3H C
TaKUM MPHMEHCHHEM.

JIro6bte m3aenust «OnexTpyM AB» He paspeuieHsl A MPUMEHEHUs B MPUOOpaxX M CHCTEMaX JKM3HEOOEeCHeUeHUsI M CIELUAIbHOI TEXHHKH, 03 MUCBMEHHOTO COTTIACOBAHUS C
«nextpym AB».

Ecnu Bam Heo6xoauma HHGOPMAIHSA O IPOAYKTE, MPEBHILIAONIAs JaHHbIC, IPUBECHHbIC B 3TOM JIOKYMEHTE, HJIH KOTOpas OTHOCHTCS K KOHKPETHOMY MPHMEHEHHIO HaIleil mpo-
JIyKIIUH, TIoKanyiicTa, oOpainaiitech B 0puC Ipoaak K MEHEUKePY, KOTOPHIIf sIBIIsIETCS OTBETCTBEHHBIM 3a Bamie npeanpustue.

Hnxenepsl «nekTpyM AB» UMe0T GOJIBIIOI OMBIT B pa3paboTKe, MPOM3BOACTBE U MPUMCHEHHH MOIIHBIX CHJIOBBIX NMPHOOPOB U MHTEIUICKTYANIbHBIX APAHBEPOB Il CHIOBBIX
npuOOpPOB M yKe peann30Baan OONBIIOe KOJIHYECTBO MHAWBHIYAJIbHBIX pemieHrid. Eciu BaM HY)KHBI CHIIOBBIC MOAYJIM WM JpaiBephl, KOTOPBIC HE BXOAAT B KOMIUICKT [IOCTaBKH, a TAKXKE
W3NS C OTIIMYUSAMH OT CTAHJAPTHBIX PHOOPOB B XapaKTEPHCTHKAX WIIM KOHCTPYKIMK 0OpalaiTech K HAIIMM MECHE/UKEPaM U CIICLHAIMCTaM, KOTOpbIe IpeyiokaT BaM iydiiee perieHue
Bameit 3amaun.

«nektpyMm AB» octapiisier 3a c000i MPaBO BHOCUTh U3MEHEHHMSI 6€3 JIOTOIHUTEIBHOTO YBEIOMIICHHS B HACTOSIIEM JIOKYMCHTE JUIsl OBBIIICHUS HAJCKHOCTH, (yHKI[HOHAIBHO-
CTH U yIy4IICHUs AN3aiHA.
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1 OBIIME CBEIEHUA

Hpaiiep [AP7120 (manee — npaiiBep) — cemukaHanbHblii apaiisep MOSFET u IGBT Tpan3uctopos,
NpeaHa3HaueH JJIs TalbBaHWYECCKH PA3BSI3aHHOTO YIPABICHHUS CEMBIO MOIIHBIMU TPAH3MCTOPAMH C TOJEBBIM
YIpaBJICHUEM C TPENETbHO JOMYCTUMBIMU 3HAUYCHHsIMH TOKOB M Hampspbkenuit 600B/600 A, 1200B/400A,
1700B/400A. [dpaiisep umeer Bctpoernbie DC/DC-npeobpa3oBareny u ABISETCS YCHIUTEIEM — (hOPMHUPOBa-
TEJIEM CUTHAJIOB YIPABJICHUS 3aTBOPOM TPAH3UCTOpA C 4ACTOTOM 10 25 Kl'LI.

Hwxe npuBeiena pacimdpoBka Ha3BaHU [paniBepa:

AP - 71200 - A
Apaiisep \_‘

CemMuKaHanbHbIN

BapWaHT 3a0epXKu
cpabaTbiBaHUs 3aLLUThI

N0 HeHaCbIWEeHWID!:

A - TUncBoe 3aHaqeHue 3,5 MKC
B - TUNoBOE 3HaYeHue 2,6 MKC

2 ®YHKIIMOHAJIBHBIE OCOBEHHOCTH JIPAMBEPA

2.1 JlpaiiBep obecrieunBaeT cieAyromme (pyHKIUH YHOpaBiIeHHs, KOHTPOJS M 3aIIUTHI YIPABIIEMBIX
TPaH3UCTOPOB:

a) YyIpaBlIEHUE TPAH3UCTOPAMU B COOTBETCTBUU C CUTHAJIaMU YIIPaBJICHUS,

6) dopMupoBaHue raJbBaHUUYECKH Pa3BA3aHHBIX HANPSXKCHUH OTHUPAHUS U 3alIMPAHUs YIPaBIIEMbIX
TPaH3UCTOPOB;

B) KOHTPOJIb HANPSKEHUS HACBHILEHUS Ha KOJUIEKTOpaXx YIpaBJSIEMbIX TPAH3UCTOPOB, 3ALUTHOE OT-
KJIFOUEHHE TPU BBIXOJI€ U3 COCTOSTHUS HACBILICHMUSI,;

I') HaCTPOMKY HampspKeHus cpabaThIBaHUS 3AIIUTHI IO HEHACHILIEHUIO;

1) obecriedyeHue IUIABHOTO Mepexoja JpaiiBepa W3 aKTUBHOI'O COCTOSHHUSI B HEAKTHBHOE IPU aBapUH
(BBIXOJT YIIPaBIISIEMOI0 TPAH3UCTOPA U3 PEKUMA HACBIILIEHUS);

e) OJIOKMPOBKY YNpaBJIE€HUs NPU aBapuy,

) HaCTPOMKY AJTUTETHbHOCTH OJIOKUPOBKHU YIPABICHUS IIPH aBapUH;

3) HacTpPOMKY 3aJep>KKH cpabaThIBaHUS 3aIIMUTHI 10 HEHACHIIIEHHUIO;

1) HAacCTPOMKY JUIUTEIbHOCTH IUIABHOI'O aBAPUMHOIO BHIKJIIOYEHUSI YIIPABISIEMOr0 TPAaH3UCTOPA;

K) CHUTHAJIM3AlMIO O HATMYUM aBapUU;

1) OJOKMPOBKY OJJHOBPEMEHHOTO BKIIOYEHUS TPAH3UCTOPOB OJAHOTO MOJIyMOCTA;

M) (opmupoBaHUE «MEPTBOIO» BPEMEHHU Ha MEPEKIIIOYEHHUE TPAH3UCTOPOB MOJIYyMOCTA;

H) HaCTpOMKY AJTUTEIBHOCTH «MEPTBOI0» BPEMEHHU.

3 TABAPUTHBIN YEPTEXK U ®YHKIIMOHAJIBHASI CXEMA

3.1 T'abGapuTHBINA YepTEX MPUBENEH HA PUCYHKE |, QyHKIIMOHANBHAS cCXeMa MpHBeIeHa Ha PUCYHKE 2,
cXeMma BKJIIOUEHHMS ITPUBEJICHA Ha pUCYHKE 3, TpaduKu, MOsCHAOLME padoTy ApaiiBepa — B pazjene 7.
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3.2 Ha3naueHue BBIBOJOB JpaiiBepa NMpHBEACHO B Tabiume 1, Ha3HAYeHHE IMOJACTPOCYHBIX IIEMEHTOB
JpaiiBepa MPUBEICHO B TAOIHIIC 2.

Tabmmma 1 — HaznaueHnue BIBOIOB JpaiiBepa

BsiBon O6o3HaueHne Haznauenue

XP1.1 IN H1 Bxoj ynpasnenusi BepxHUM Ki1rouoM ¢aszsl U

XP1.2 INL1 Bxon ynpaBnenuns HIKHAM Ki1r09oM ¢aszsr U

XP1.3 IN H2 Bxon ynpaBnenus BepxHUM KiitodoM (asel V

XP1.4 INL2 BxoJ ynpasieHust HIKHUM KIlo4uoM dazel V

XP1.5 IN H3 Bxoj ynpasienus BepxHuM KirouoM dazsl W

XP1.6 IN L3 Bxon ynpaBnenus HIKHAM Ki1r09oM ¢aszsr W

XP1.7 IN IM Bxon ynpaBneHus JONOJHUTEIbHBIM KIFOYOM

XP1.8 Fault BriBoj curHana ommOKHU (OTKPBITHIN KOJJIEKTOP); BBIXO/BI JpaiiBepoB

XP1.9 Error BriBoa currana ommOKH (OTKPBITHIA KOJUIEKTOP); BBIXOJ CXEMBI OJIOKMPOBKH

XP1.10 Vd BeiBox mokiroueHust «+» nuranus goruku 1 DC/DC-nipeobpaszoBareneit

XP1.11 GND BriBonx HOI[K;HIO‘ICHI/IS[ «-» mmuranus goruku 1 DC/DC-npeobpasoBaresieis; oOmuit

BBIBOJI IIETIEH yIIpaBICHUS

XP3(4,5,6,7,8,9).1 C M3meputenbHbIil KOJIJIEKTOP, BEIBO KOHTPOJIS HATTPSDKCHUSI HACHITIICHIS
XP3(4,5,6,7,8,9).2 -
XP3(4,5,6,7,8,9).3 G BrIBo/ OIKITIOYEHHS 3aTBOPA YIIPABISIEMOTO TPAH3UCTOPA
XP3(4,5,6,7,8,9).4 E OOt BBIBOJ BRIXOIHBIX IIETICH; BEIBOJI IOJKITFOUYEHHUS DMUTTEpa (FCTOKA)

Tabnuna 2 — Haznauenune noacTpoeyHbIX 3JIEMEHTOB JpaliBepa

OnemMeHT O06o3HaueHHe Hasznauenue
Konnencarop Cdt EMKOCTH HACTPOMKH JTHTEIBHOCTH «MEPTBOT0» BPEMEHH Ha MEPEKITIO-
(1206) (H1,H2,H3,L1,L.2,L.3) |deHue TpaH3UCTOPOB IMOJIYMOCTA
Pesucrop R ComnpoTuBIieHHE HACTPOMKH JUTUTETLHOCTH OJIOKUPOBKH CXEMBI YIIPaB-
(1206) block JIEHWS B PEKUME aBapHu
(Pe3n§§)i)MF 2e (1)) 6) JP1 Jxamrep moIKIFoueHus OIOKMPOBKH YIIPABIICHUS B PEXKUME aBapUu
Korpencarop Cs EMKOCTH HACTPONKH JUTMTENBHOCTH MIABHOTO aBAPUHHOTO BBIKTIOUEHHS
(1206) (H1,H2,H3,L.1,L.2,L3,IM) DOHIH 2L P
Konpencarop Crare EMKoCTH HACTPOMKH JTMTEIBHOCTH 3a/IEPHKKH CPAOATHIBAHMS 3AIUTHI
(1206) (H1,H2,H3,L1,L.2,L3,1M) TPOHIH 1 /1P P B
Huon VDpgs Juons! (cTabMIMTPOHBI) HACTPOHKH HANPSKEHHsI cpabaThIBaHMUS 3alIlH-
(Sot-23) (H1,H2,H3,L1,L2,L3,IM) | ThI
Pesucrop Re Pe3ucTopbl HACTPOIKK UMITYJIBCHOTO TOKA 3aTBOPA
(4x1206) (H1,H2,H3,L1,L.2,L.3,IM) p P Y p




4 OCHOBHBIE U ITPEJAEJBHO-A0OIIYCTUMBIE ITAPAMETPbBI

OCHOBHBIE U MMpEACIbHO-AOMMYCTUMBIC MApaMCTPLI IIPUBCICHELL B Ta6J'II/IL[e 3.
Tabmmma 3 — OCHOBHBIC U TIPEACIBHO-A0MYCTUMBIE mapaMeTpsl (pu T = 25 °C)

Euinia 3HaueHne
[Mapametp O6o3HadeHHE JUMHHIL He He [Tpumedanwust
WU3MEPCHHUS THII
MEHee bonee
ITapameTpbl NUTAHUA
HanpspkeHnue nuranus Ug B 13,5 15 16,5 -
Tok notpebieHus 6e3 HArpy3Ku Is A - 0,6 0,7 |[f=0Tn
MakcuMaJIbHBIH TOK TIOTpeOIeHNUS Is max A - - 1,8 -
ITapaMeTpbl BX010B YHIpaBJIeHHUs
BxoJHO€ HanpshHKEHUE BHICOKOTO YPOBHS Uiy B 3 5 5,6 -
BxoJ1HOE HanpsHKEHUE HU3KOTO YPOBHS UL B -0,6 0 0,8 -
BxogHoe conpoTuBieHne Rin kOmMm - 4 - -
BpeMeHHBIe HapaMeTphbl
Bpemst 3aepKKu BKITFOUCHUS/BBIKITIO-
L onvoff (in-out) MKC - - 1 -
YCHHUST MEXKTY BXOJIOM M BBIXOJIOM
MaxkcruManbpHas padodasi 9acToTa fnax k[ - - 25 -
JITUTEenhbHOCTh «MEPTBOTO» BPEMEHH Ha HacTtpauaeTcs 1mo-
MEPEKIIIOUEHUS TPAH3UCTOPOB JIFOOOTO tiip MKC 2,0 2,5 3,0 |Tpebutenem cMm. pu-
HOJIyMOCTA CyHOK 7
3anepxkka cpabaTbIBaHUsS JIP712011-A 3,0 35 4,0 |Hacrpamsaercs mo-
3aIUTHI 10 HEHACHIIIIE- tip MKC TpeOHuTesIeM CM. pH-
HUIO I[P7120H-E 2,0 2,6 3,0 CYHOK 6
. Hactpaugaetcs no-
Bpewmst mi1aBHOro aBapuiiHOro OTKIIFOUYE-
ts MKC 5 10 15 | rtpeburenem cM. pu-
HHS TPaH3UCTOPA CYHOK 5
Bpems OJ10KMPOBKH YITPABIIIEMOTO
thiock 1 MC 1 1,6 2 -
TPAH3UCTOPA TIOCIIE «aBAPUU»
BpeMmst OJI0KUPOBKH CXEMBI YITPaBIEHHUS Hacrpausaercs no-
P P yp thiock 2 MC 80 100 120 | Tpebutenem cMm. pu-
MOCJIE «aBaAPHI»
CYHOK 8
BpeMs 3aepKKH BKIIIOYEHHS CUTHAIA
P AP tdon-1) MKC - 01 1 -
aBapun «Faulty
BpewMst 3a1ep>KKH BKIIFOYEHHS CUTHAJIA
P P tdone) MKC ~ 25 30 ~
aBapuu «Errory
BoIxoaHbIe mapaMeTpbl
MMy IbCHBIN TOK BKJIFOYEHUS lomax + A 12 — —
WMy nbCHBIN TOK BBIKITFOYEHUS lomax - A - - -12 -
[TonoXUTENBHOE BEIXOHOE HAIIPsIKe-
P Uout + B 15 16 18  |Bo Bcém mmanazone
HHE NTUTaHUs
O aTEIbHOE BBIXOJHOE HAIIPSHKECHHE AOTYCTHMED Rarpy-
TPULIAT
pHit A p Ugut- B 5 10 -15 |30k
[MATaHUS
BrixonHO#M cpeHuii TOK 0JTHOTO JIF000-
Io MA - - 130 -
ro KaHaa
Bpems HapacTaHus BEIXOIHOIO
P P A t, HC ~ ~ 100
Curnana 6e3 Harpy3KH
Bpewmsi ciania BEIXOAHOTO cUTHaNA t HC — — 150
MaxkcuMalibHBIM TOK CTaTyCHBIX BBIBO-
Ik max MA - - 10 -
noB «Faulty u «Errory»
BeixoaHble mapamMeTpsl
MaxkcuManbHOE HAMPSDKEHUE Ha CTa-
UF max B - - 30 -
TycHOM BbiBOJZIe «Faulty u «Error
OcTaToyHOE HANPSKEHHUE 10 BHIXO
p ny Uor B - - 1 |mpule=10wmA
curnaina «Fault» u «Error»
[ToporoBoe HanpsHKEHUE HA U3MEPHU-
Th HaCTpaI/IBaCTCH 110-
TeNBHOM BX0jie «C», BEI3BIBAIOIIEE U B 9 9,5 11
. MC TpeduTenem
aBapUIHOE OTKITFOUYECHUE




ITponomkenne Tabauib! 3

T, 3HaueHue
[Tapametp O6o3HaucHHE JUTHAIL HE HE IIpumeuanus
HU3MEPCHHUS THI
MEHee Oonee
ITapameTpbl H30JISILIUH
HanpsbkeHue 30511y MKy BXOJI0M
P 1 y A UISO(IN—OUT) B - - 4000 DC, 1 MuH
1 BBIXOJIOM
HamnpsokeHue n30Js1u MEXIy BBIXO-
U . B - - 2000 |DC, 1 mun
JTaMH KaHaJIOB ISO(0UT-0UT)
MakcuMalbHO HAIPSHKEHUE Ha U3Me-
P Ucrmax B - — | 2000 -
pHUTEIBHBIX BXonax «Cy»
Kputnueckast CKOpOoCTh U3MEHEHHUSI
p p du/dt KB/MKC - - 20 -
HaIpPSOKEHUS Ha BBIXOJIC
IlapamMeTpsl ynpaBjisieMoro TpaH3ucToOpa
MaxkcuManbHO JOMYCTHMOE HampshKe-
Aoty p Uc (Ups) B - - 1700 -
HUE YIIPABISIEMOT0 TPAH3UCTOPA
I[MapaMeTpbl IKCILTYaTAIIMH M XPAHEHHS
Pabouwnit muana3on Temmeparyp Ta °C -40 - +85 -
Temnepatypa xpaHeHuUs Ts °C -45 - +100 -




5 PABOTA JJPAHBEPA

[Togaua ynpaBiSIOMIET0 CHUTHANA, COOTBETCTBYIOILEIO «IOT.1», Ha KakoW-muOO YHpaBISIOMIUN BXOJ
«IN» mpuBeneT Kk OTKPBITHIO COOTBETCTBYIOLIETO YIPABIsAEMOro Tpan3ucropa. Ilpu nmonave Ha 06a ynpasisio-
IIMX BXOJIa JIOOOTO MOJIyMOCTa CUTHAJIOB, COOTBETCTBYIOIIUX <JIOT.1», yIpaBisieMble TpaH3UCTOPHI OyIyT 3a-
KPBIThI (OJIOKMPOBKA OJJHOBPEMEHHOI'O BKIIIOYEHHUS TPAH3UCTOPOB IOJYMOCTA), MPH 3TOM OCTAJIbHBIE KaHAJIb
OyayT paboTaTh B ITATHOM PEXHUME; CUTHAJIA OIIMOKH NP cpabaThiBaHUU OJOKUPOBKH HE TIOCIEAyeT. Y Belu-

Th
YCHHUC MaJCHHA HaIIPsKCHUSA Ha JIF000M TPaH3UCTOPE B OTKPBLITOM COCTOSAHUH 6onee, 4Y€eM Ha Upme 3a BpCMms,

npesslatoniee tyip, MpUBEAET K CpabaThIBAHUIO 3aLIUTHI 110 IPEBBIIICHUIO NaICHUs HAIPSKEHUS B OTKPBITOM
COCTOSIHUH (II0 TIeperpy3Ke MO TOKY) U TPAH3UCTOp OyAeT 3aKkpbIT. [Ipy BOSHUKHOBEHUH «aBapHHU» OTKPOETCS
TPaH3UCTOP, BKJIFOUCHHBIN 1O CXEME C OTKPBITBHIM KoJuteKTopoM (BbIBOJ «Faulty). Eciu mxamnep JP1 u ycra-
HOBJICH, TO 4yepe3 1,5 Mc Oyaer mpousBeACH cOpPOC aBapuu W MO ONFDKAWIIEMy CIETyIoIIeMy 3a cOpocoM Te-
penHemy (poHTy curHana ynpasieHus «IN» Oyner oTKphIT ynpasisieMblii TpaH3UCTOp (€CiIM Ha BXOJE HE OY-
JeT TepeaHero GpoHTa, T.€., €CIU MPUCYTCTBYET MOCTOSIHHBIM YPOBEHB «JIOT. 1», TO cOpoca He TOCIeayeT, IpU
3TOM OCTaJIbHbIE KaHAJIbI OyAyT paboTaTh B IITaTHOM pexHMe; OJOKUPOBKH HX yrpaBieHus He Oyner. Ecmu
mxamiep JP1 ycranoBieH, TO pu cpabaTblBaHUU 3aAIIMTHI 110 HEHACBILLEHUIO JIF0OOT0 TpaH3ucTopa Oyner 3a-
OJIOKMPOBAHO YIPaBJICHUE BCEMH TPaH3UCTOPAMHU, OTKPOETCS TPAH3UCTOP BbIxoaa «Error» u uepes Bpems thiock
2 (HacTpamBaeTcs pe3ucTopoM Rpjock) OJIOKHMpOBKA OyaeT cOpollieHa HE3aBHCHMO OT CHUTHAJIOB Ha YIIPaBIISAIO-
IIMX BXOJIaX U €CJIM Meperpy3ka He Obljia yCTpaHeHa, TO UK 3aIIUThI TOBTOPUTCS.
Juarpamma, nosicHsitoniast paboTy apaiiBepa, puBeeHa Ha PUCYHKE 4.
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Pucynok 4 — @yHKIIMOHANbHAS AUarpaMma padoThl IpaiiBepa MPU «aBapHI»
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6 PEKOMEHJAIIMHA 10 MTOAKJIIOYEHUIO IPAIBEPA

IN H1, IN H2, IN H3, IN L1, IN L2, IN L3,IN IM — ynpagnstonue BXoAbl COOTBETCTBYIOITUMH KITFO-
yamu. Ecam TpeOyercs ynpaBiieHue apaidiBepoM ypOBHEM HampspkeHus 15 B, To pexomeHayercs mocienoBa-
TEJIBHO C BXOJIaMU YIIPABJIEHUS YCTaHOBUTH pe3ucTopsl 7,5...10 kOM. YipaBieHue qpaiiBepoM ONUCAHO B pa3-
nene «Pabota npaiiBepar.

Fault — BbIBOJI, CHTHANIM3UPYIONINI O BOBHUKHOBCHUY aBapuu. BbIBO/ mpeacTaBiseT cOO0M OTKPBITHIH
KOJIJIEKTOP TPAH3MCTOpa CXEMBbI 3alllUThI ApaiiBepa yIpaBiIeHNUs KaKUM-JIH00 KIHOYOM.

Error — BeIBOJ, cUrHAMM3UpPYIOIUI O BOSHUKHOBEHUH aBapuu. BbIBOI npecTaBisieT co00iM OTKPBITHII
KOJIJIEKTOP TpaH3MCTOpa CXeMbl OJOKMPOBKM YIPaBJIEHUS B peXUMe aBapuu. BbIBoJ paboTaeT TOJIBKO NIpU
yCTaHOBJIEHHOM Jpkamiiepe JP1.

Vd — BeiBox nonkiroueHus nutanusi DC/DC-npeoOpa3oBareneii 1 BXOJHOM cXeMbl japaiiBepa. Tok 1o-
TpeOJIeHus 10 TaHHOMY BXOJly Ha X0JIOCTOM X0y He mpesblimaeT 0,7 A u B 11000M pexume paOoThl ApaiiBepa
HE JOJDKEH IpeBblaTh 1,8 A (pu ycliOBUM OJMHAKOBOM HAarpy3Ku Ha BCEX KaHallaX), B IPOTHBHOM Cilydae
JpaiiBep MOKET BBIUTH U3 CTpos. Eciin HarpyxeHbl He Bce KaHallbl, TO CJIENYeT YUUThIBaTh, UTO TOK MOTpediie-
HUS OJJHUM KaHAJIOM He JIOJDKEH MPUBOJAUTH K MPEBBIMICHUIO TOKA oTpedienus 6onee yem Ha 0,2 A.

GND - o6muit Bxoaubix merneit (yupasienus 1 DC/DC-nipeobpa3oBarterneii) npaiiBepa.

GH1l, GH2 GH3, GL1 GL2 GL3GIM — BbBOIB NOIKIIOUECHUS 3aTBOPOB COOTBETCTBYIOIIUX
yIIpaBJIsieMbIX TpaH3ucTopa. [lJi1 yMEeHbIIEHHUs BHIXOJAHOTO UMIYJIbCHOIO TOKa JapaiiBepa (M, COOTBETCTBEHHO,
BPEMEHU BKJIIOUEHUS/BBIKIIOUEHUS YIIPABIIIEMOT0 TPAH3UCTOPA) PEKOMEHIYETCSl B Pa3phlB JaHHOTO BBIBOJA U
3aTBOpa YCTaHABJIMBATh 3aTBOPHBIM PE3UCTOP; JOIYCKAETCs BKIIIOUEHHE JipaiiBepa 6€3 3aTBOPHOTO PE3UCTOpa.
JUnist 3aluThl yIpaBiIsieMOr0 TPAH3HCTOpA OT IMEPEHANPSHKEHHS Ha 3aTBOPE PEKOMEHYETCSl yCTaHABIIMBATh
MEX]y 3aTBOPOM M IMHUTTEPOM (MCTOKOM) TPAH3HCTOpA ABYHAIPABICHHBIA OTPAHUYUTENb HAMIPSDKEHHUS HA HO-
MUHaJIbHOE IPOOMBHOE HanpsikeHue 18 B.

CH1,CH2, CH3,CL1 CL2 C L3, CIM - BbIBOABI NOAKIIOYEHHS KOJIJIEKTOpa (CTOKA) yrpasJsie-
MBIX TPaH3UCTOPOB. BBIBOABI MpenHa3HAuEHbl AJIS KOHTPOJIA MaJeHMs HalpsDKeHUs (3aluTa 10 HEHachlIle-
HUIO) Ha COOTBETCTBYIOIINX TPAH3UCTOPAX.

TunnyHoe 3HaUYeHHE TOpora cpadaTbiBaHMsA 3amuThl coctaBisier 9,5 B u perymupyercs nuomamu
VDdes: u3 makcuManbHoro HanpsbkeHus (9,5 B) BelunTaeTcs najieHne HanpsHKEHUsI Ha CTAOMITUTPOHAX U JHO-
nax npu Toke 4 MA. Hanpumep, eciy yCTaHOBUTH CTAOMIMTPOH C HOMUHAJIBHBIM HaNpsKeHWEM CTaOMIU3aluu
5,1 B, To mopor cpabarbsiBanus 3amuThl Oynet 9,5 — 5,1 = 4,4 B. [Ipu nocraBke yCTaHOBIIEHbI CTAOMIUTPOHBI
Ha HOMMHAJIbHOE HampsbkeHue crabunmuzauuu 3,3 B u mopor cpabaTeiBaHus 3allUTHI 10 YMOJTYAHUIO (Hayalb-
HbI€ HACTPOMKHU IIPH MTOCTAaBKE) cocTaBisieT 6,3 B.

B ciygae ecnm 3ammra OT meperpys3Ku 1Mo TOKY YIPaBIsieMOTrO TPaH3HCTOpa He Tpedyercs, TO TaHHBIN
BBIBOJI CJIETyeT 3aKOPOTHUTH Ha BBIBOJ «E» COOTBETCTBYIOIIETO KaHaA.

E H1, EH2, EH3, E L1 E L2, E L3,E IM — BbIBOABI MOAKIIOYEHHUS IMUTTEPOB (MCTOKOB) COOTBET-
CTBYIOIIMX YIIPABIIIEMBIX TPAaH3UCTOPOB. PEKOMEHyeTcsl BECTH OT KaXXI0ro0 TPAaH3UCTOPA CBOIM CHTHAJIbHBIN
OMHUTTED JaKEe B TOM CIIy4ae, €CIM CXeMHO OHH OOBETMHEHBI.

JP1 — mxamnep moakiroueHus GIOKMPOBKU CXEMBbI yIpaBieHMs B pexxuMme aBapuu. [Ipu He ycTaHOB-
JICHHOM J[KaMIIepe CXEMBI 3allUT M0 HEHACKHIIEHUIO KaK0T0 JIpaiiBepa paboTaroT HE3aBUCHMO.

VDpes H1, VDpes H2, VDpes H3, VDpes L1, VDpes L2, VDpes 13, VDpEs im — I10AbI HACTPONKHU HanpsixKe-
HUS cpaOaThIBaHUS 3aIUTHl IO HEHACBIIIEHUIO COOTBETCTBYIOIIETO YIPABIsEMOro TpaH3ucTopa. M3HavaibHO
(HayaybHBIE HACTPOMKH MPH MOCTaBKE) YCTAHOBIEHBI CTAOMIMTPOHBI HA HOMHUHAJIBHOE HaNpsKeHHUe cTabuiu-
3aruu 3,3 B, 9TO COOTBETCTBYET HANPSHKEHUIO CpadaThIBaHUS 3amuTHI 6,3 B.

Rblock — Pe3UCTOp HACTPOUKH JUTUTEILHOCTH OJOKMPOBKH CXEMBI YIIPABJICHUS B pexkuMe aBapuu. [Ipu
HEYCTaHOBJIEHHOM PE3UCTOPE JUTMTEIBHOCTh OJIOKUPOBKU COCTaBISET 1 C., MpH 3aKkopoueHHOM pesucrope — 10
Mc. VM3HauanbHO (HavajabHBIE HACTPOWKHM MPU MOCTAaBKE) YCTAHOBIIEH PE3UCTOP, COOTBETCTBYIOMIMUA JUTATEIb-
HocTu Os1okupoBKU 100 Mc. 3aBUCUMOCTD JAIUTEIHHOCTH OJOKMPOBKHM OT HOMUHANA JJAHHOTO Pe3UCTOpa Mpe-
CTaBIIeHa Ha pUCYHKe 8.

CoT H1s CboT1 H2s CbdT H3s CoT L1y CoT L2, CDT L3 — KOHZIEHCATOPBI HACTPOMKHU JUITUTENIBHOCTH 3a/I€PKKU
BKJTIOYCHHSI COOTBETCTBYIOIIETO YIIPABIISIEMOTO TPAaH3UCTOpa (JIUTEIHHOCTh «MEPTBOTO» BPEMEHHW Ha Tiepe-
kitouyeHue). [Ipu HeycTaHOBIEHHOM KOHJIEHCATOpE 3aJiepKKa Ha BKIIIOUeHHe OyneT paBHa 0 MKC M «MEPTBOE»
BpeMs Ha MepeKsItoueHre OyeT oTCyTcTBOBaTh. VI3HayanbHO (HadanbHbIE HACTPONKH NP NOCTaBKE) YCTAaHOB-
JICHbI KOHJICHCATOPBI, COOTBETCTBYIOIINE «MEPTBOMY» BPEMEHHU 2,5 MKC. 3aBUCUMOCTh JUTUTEIBHOCTH «MEPT-
BOI'0 BPEMEHMW» OT HOMHMHAJA JAHHBIX KOHJCHCATOPOB MIPE/ICTABICHA HA PUCYHKE .

Cs H1s Cs H2s Cs sy, Cs L1, Cs 12, Cs L3, CSim — KOHIEHCATOPBI HACTPOUKH IITUTEILHOCTH TJIABHOTO aBa-
PUIHOTO BBIKJIIOYEHUS B PEXHMME aBapuu COOTBETCTBYIOLIETO YIPAaBISAEMOIro TpaH3ucTopa. M3HavanbHO
(HayambHBIE HACTPOMKH MPH MOCTABKE) YCTAHOBJIECHBI KOHACHCATOPHI COOTBETCTBYIOIINE JAIUTEIHLHOCTH IJIaB-
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HOro BbIKIIOUeHHs 10 MKC. 3aBUCHMOCTbH JJTUTEIBLHOCTH IIABHOTO aBApUIHOTO BBIKIIOYCHUS OT HOMHUHAJA
JAHHBIX KOHJICHCATOPOB MPEJICTABICHA HA PUCYHKE 5.

Ctrip H1, CTRIP H2s CTRIP H3s CTRIP L1, CTRIP L2, CTRIP L3, CTRIP IM — KOHAEHCATOPBI HACTPOMKH JIUTEIb-
HOCTH 3aJICPKKU Cpa0aThIBAHUS 3aIUTHI 10 HEHACHIIICHUIO COOTBETCTBYIOIIETO YIIPABISAEMOT0 TPAaH3HCTOPA.
W3HavanbHO (HAYalbHBIC HACTPOMKH IMPH IOCTABKE) YCTAHOBJCHBI KOHJIECHCATOPHI COOTBETCTBYIOIIUE IJIH-
TEJIBHOCTH 33JePXKKH 3,5 MKC. 3aBUCHMOCTD JUTUTEIBHOCTH 3aJICPXKKHU CpadaThIBaHMS 3alUThI 10 HEHACHIIIIE-
HUIO OT HOMHUHAJIA JaHHBIX KOHICHCATOPOB MPE/ICTaBICHA Ha PUCYHKE 6.

Reh1, ReH2, Rehs, Reivy ReL1, ReL2, ReLs — pe3ucTopbl HacTpoitku UMITyJIbCHOTO TOKa 3aTtBopa. [Ipu
MOCTaBKE YCTAHOBJICHBI MMapalIeIbHO YeThIpe pe3ucTopa mo 18 Om.

12



7 TPA®UKMH, TIOSACHSIIOIIAE PABOTY JIPANBEPA
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Pucynok 5 — I'paduk 3aBUCUMOCTH JJIUTEITHBHOCTH
IIJIJABHOT'O aBAPUUHOIO BBIKJIFOUEHUSI OT HOMUHAIA
émkoctu Cs
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Pucynok 7 — I'pa¢uk 3aBUCUMOCTH AJTUTEIBHOCTH
«MEPTBOTO» BpEeMEHH OT HOMUHaJa eMkocTel Cdt
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Pucynok 6 — I'paduk 3aBUCUMOCTH ATUTEITHLHOCTH
3a7Iep’KKU cpabaThIBaHUS 3alIUThI 110 HEHACKIICHUIO
ot HomuHana émkoctu Ctrip
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Pucynok 8 — I'paduik 3aBUCHMOCTH JITUTETHHOCTH
OJIOKMPOBKH CXEMBbI YIPABJICHHUs TIOCIIE aBapUHu OT
HOMUHAaJa COMPOTUBIEHUS Rpjock
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8 PEKOMEHJAIIU DKCIUVIYATAIIUU
8.1 TpeboBaHMs K YCTOMUMBOCTHU MPU MEXAHUYECKHUX BO3IECHCTBUAX
Mexanuueckue Bo3aelcTBus A apaiiBepoB - no ['OCT 20859.1 ¢ yrouHeHUsIMH, IPUBEIEHHBIMU B

Tabimue 4.
Tabmuia 4 - TpeboBaHws 110 YCTOWYMBOCTH IPAIBEPOB K MEXaHIMYECKUM BO3JICHCTBYIOIINMM (haKTopam

Buremnunil BozaelcTBYOMMH GakTop 3HavyeHne BHEIIHETO BO3JCHCTBYIONIEr0 haKTopa
CunycoupaanbHas BUOpauus:
- IWara3oH 4acToT, I'; 0,5-100
- aMIIATYIa yeKoperus, M/c (Q) 150 (15)
Mexanuueckuil yaap OAMHOYHOTO IE€HCTBHUS:
- HKOBOE YIapHOE ycKopenue, M/c® (Q); 40 (4)
- JUINTEIIbHOCTh UMITYJIbCA YIAPHOTO YCKOPEHHsI, MC 50

['pymnmna ycToi4nBOCTH ApaiiBEpOB K MEXaHMUECKUM Bo3jencTBusAM - M27 o 'OCT 17516.1.
B TexHuyeckn 000CHOBaHHBIX CIIy4YasiX, IO TPEOOBaHUIO KOHKPETHBIX 3aKa3YHKOB, IpaiiBepbl MOTYT U3-
rOTaBIMBATHCS U JUIsl Ipyrux yciaosuit akcmryarauuu o 'OCT 17516.1.

8.2 TpeOoBaHUS YCTOMYMBOCTH MPU KIMMATUYECKUX BO3ICUCTBUSAX.

Knumatnueckue Bozaeictus - no 'OCT 20859.1 ¢ yrouneHusiMu, NpuBeCHHBIMU B TaOIUIE 5.
Tabmuna 5 - TpeboBaHusI M0 YCTOMYMBOCTH K KJIMMAaTHUYECKUM BO3JICHCTBYIOIINM (haKTOpam

Knmnmaruueckuii hakrop 3HayeHue KIMMaTH4IecKoro hakropa

[NonmxeHHast TemMrieparypa cpebl:

- pabouas, °C; muHycC 40

- npenenbHas, °C MHUHYC 45
[NoBbIIeHHAsT TEMITEpATYPa OKPYKAFOIIEH CpeIbl:

- pabouas, °C; +85

- mpexenbHast, °C +100
OTtHOcuTenpHas BIAXXHOCTh Npu Temnepatype 35 °C 6e3 KoHJeH-
canmu Biaru, %, He 6ojee 98
N3menenune temmneparypsl cpensl, °C ot munyc 45 1o +100
ATtMocdepHOe TOHIKEHHOE aBnenne, [1a (MM pr.cT.) 86000 (650)
AtMochepHoe noBbIlIeHHOE AaBjienue, [1a (MM.pT.cT.) 106000 (800)

9 KOMIIJVIEKTHOCTb

9.1 CocTaBHBIE YaCTH n3aciansa 1 UISMCHCHUA B KOMIIJIEKTHOCTH

KoMIUIeKTHOCTE U3/IeNns TIPEICTaBIeHa B TabIuIe 6.
Tab6muna 6 - KoMmiaekTHOCTD
O0o03HaueHuE Haumenosanue 3aBOACKOI

KonunuecTso [Ipumeuanue
W3Jenusi H3Jenust HOMED
AJIEM.468332.091- /lpaiisep
JP712011-

Po3zeTrka Ha Kabelb ¢
koHTaktamu PHU-4

— Pozerka IDC-20F -

9.2 DkcruTyaTallioHHAsE JOKYMEHTAITHS

AJIEN.468332.091 IIC
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10 CBUAETEJBCTBO O IIPUEMKE

Hpatisep cootBercTBYyeT AJIEU 468332.031 TY

3aBOJICKOI HOMED Jlata nu3roToBICHUS

Mecto g mrramna OTK

11 TAPAHTHUM ITPEAITPUATUA-U3TOTOBUTEJIA

[IpennpusTHE-U3rOTOBUTENH rapaHTHpYeT COOTBETCTBHE npaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu ycioBUH COONIOIEHUS MPAaBUI TPAHCIOPTHPOBAHUS, XPAaHEHHS, MOHTaXa U JKC-
IUTyaTaluy.

lapantuitasiii cpok — 2,5 roja ¢ gaThl U3TOTOBICHUSI.

["apanTuiiHbIid CPOK XpaHEHUS — 2 rofia ¢ AaThl U3rOTOBJICHUS.

["apaHTHifHBIA CPOK SKCIUTyaTallud — 2 TOJa C JIaThl BBOJIA JipaiiBepa B HKCIUTyaTalMio B IMpeiesiax
rapaHTHITHOTO CPOKA.

12 CBEJAEHUSA Ob YTUJIM3ALIMU

Yrunuzauus uzgenus (nepersiaBka, 3aXOpOHEHHE, MepPenpoiaxa) NPOU3BOAUTCSA B MOPSAKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O6 oxpane atMocpepHOTo Bo3ayxan, oT 24 utons 1998 r.
Ne 89-®3 «O6 oTxonax NMpou3BOACTBA U NOTPEOICHUSNY, a TAKXKE IPYTMMH OOIIEPOCCUNCKUMU U PETHOHAIb-
HBIMH HOPMAaMH, TIPABUJIAMH, PACHIOPSKEHUSIMH U TIP., TPUHATHIMHU BO UCHIOJHEHHE YKA3aHHBIX 3aKOHOB.

AO «Qaexktpym AB», Poccus, 302020 r. Opes, Hayropckoe mocce, 5
Teu. (4862) 44-03-44, paxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com

15


../../../../../../04.Диодные%20модули%20и%20мосты_БВД,%20Шоттки/М6/М6БВД/mail@electrum-av.com
http://www.electrum-av.com/

