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JlaHHBII TOKYMEHT SIBJISI€TCS TACIIOPTOM C ONMCAHHEM XapaKTePUCTUK AaHHOTO M3JENus, I KOTOPBIX MPEI0CTaBIsAeTcs rapanTus. Bee usnenus B mpouecce Npou3BOACTBA MPO-
XOJAT TIOJHBINA HAOOP NMEKTPUYECKUX MCIIBITAHUIA, KOTOPBIE BBITIONHSIOTCS IBAXK/IbI, OJIMH Pa3 10 repMETU3aLMH, a 3aTeM elle pa3 rnocie. Mcnbiranus, mpoBouMbie «DIeKTpyM AB» sBisioT-
sl HCUEPIbIBAIOINMH, U BKIIIOYAIOT B ToM uncie 100% npoBepky Ha OKOHYATEIbHBIX UCTIBITAHUSX.

JlioGast Takasi rapaHTHs PEAOCTABIISIETCS HCKIIFOYUTEIBHO B COOTBETCTBHH C YCIOBHSIMH COTVIAIICHHS O TIOCTaBKe (JOrOBOP Ha MOCTABKY WJIM JPYIHE JOKYMEHTBI B COOTBETCTBHH
¢ JeHCTBYIOIMM 3aKOHOAATeNnbCTBOM). MH(OpManus npeacTaBieHHas B 9TOM JOKyMEHTE He MPEAINOJaraeT rapaHTUH M OTBETCTBEHHOCTH «NeKTpyM AB)» B OTHOIIEHMH HMCIOJNB30BAaHHU
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3IeNuil 1uis Bamieit anmapatypsl. JlaHHbIe, COAepsKallUecss B 3TOM JOKYMEHTE, NPEJAHA3HAYCHbI HCKIOUHTEIBHO Ul TEXHHYECKH MOJrOTOBICHHBIX
COTpYAHHKOB. Bam 1 Bammm TeXHHYECKHM CIICLHAINCTaM MPHAETCS OLEHUTD IPUTOIHOCT STOTO MPOJYKTA, MPEJIHA3HAYCHHOTO JUIsl IPUMEHEHHs M MOJIHOTY JAHHBIX MPOIYKTA , B CBS3H C
TaKUM MPHMEHEHHEM.

Jlio6bie u3znenust «nekTpyM AB» He paspelueHbl i MPUMEHEHHs B NPUOOpax M CHCTEMax KHU3HEOOECHeUeHHs! U CTIeLHAIbHOW TeXHHKH, 63 IMCHMEHHOTO COTIaCOBAHUS C
«Onextpym AB».

Ecnu Bam HeoOXouMa HH(POPMALUS O MPOAYKTE, MPEBbIIAIONIAs JaHHbIE, IPUBEICHHBIC B 3TOM TEXHHYECKOM NacropTe, MM KOTOpas OTHOCHTCS K KOHKPETHOMY MPHMEHEHHUIO
Halel NpoayKLHH, MokKanyiicTa, obpamaiitech B 0hHC MPOAAK K MEHEIKEPY, KOTOPBIii ABISAETCS OTBETCTBEHHBIM 3a Baie npeanpusTue.

HWnoxenepsl «OnekTpyM AB» MMEIOT GONBINOMH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiiBEPOB JUIS CHIIOBBIX
npuOOPOB U yXKe peaan30BaiH OONBIIOE KOMHYECTBO HHANBUIYATbHBIX pemeHnii. Ecii BaM Hy)KHBI CUIIOBBIE MOJYIH MITH JpaiiBepbl, KOTOPbIC HE BXOAAT B KOMIUIEKT MOCTABKH, a TAKXKE
U3JIeNUs ¢ OTJIMYMSIMH OT CTaHJaPTHBIX NPHOOPOB B XapaKTEPHCTHKAX MIIM KOHCTPYKIMH oOpalnaiTech K HAIMM MEHEKEpaM U CrIeHaIncTaM, KOTopbie peuiokaT Bam nydiiee penrenue
Barmeit 3amaun.

«OnextpymMm AB» ocraBisier 3a co60if IPaBO BHOCHTh N3MEHECHHUS 0€3 JONOIHUTEIFHOTIO YBEIOMICHHS B HACTOAIIIEM JOKYMEHTE JUIsl IIOBBIICHHUS HAJICKHOCTH, (yHKIIHOHAIBHO-
CTH ¥ YIy4LIeHUs JU3aiiHa.



1 OTIMCAHUE JIPAVIBEPA

1.1 JlpaiiBep momtabix Tpanzuctopos (bTU3 unmu MOII) ¢ moneBsim ympaBiaenueM SJIP212011-Al(na-
nee — ApaiiBep) MpeaHa3HaueH JJisg 3aBUCHMOTO TaIbBAHMYECKU PA3BS3aHHOTO YIPABJICHHS JIBYMS MOIIHBIMH
TPaH3UCTOPaMU C MPEJSIbHO JOMYCTUMBIM HanpsbkerueMm 1o 1700 B. JlpaiiBep siBisercs ycunuteneM — Ghop-
MHUPOBATEJIEM CUTHAJIOB YIPABJICHUS 3aTBOPaMM TpaH3UCTOpPOB ¢ yacToToi 1o 100 kI'.

1.2 JlpaiiBep obecrneunBaer cienyromue (GYHKIUUA YIPaBICHUS, KOHTPOJS U 3alIUTHI YIPaBISIEMOIrO
TpaH3UCTOpA:

KOHTPOJIb HAIIPSDKEHUs HACBIIIECHUs HA KOJUIEKTOPAX YIPaBISEMbIX TPAaH3UCTOPOB, 3ALIUTHOE OT-
KJIFOUEHHE NIPU BBIXOJIE U3 COCTOSIHUS HACBILICHMUS,

PETYJIIMPOBKY IIOPOra 3allUTHOTO OTKIIOYCHHUS 110 HANIPSHKCHUIO HACHIILICHHUS;

o0ecreyeHre MIaBHOTO Mepexoia JpaiBepa U3 akTUBHOI'O COCTOSIHMSI B HEAKTUBHOE IIPU «aBapuii-
HOW» CUTyaluu (BbIXOJl YIIPABIsEMOI0 TPAaH3UCTOPA U3 PEKUMa HACHIILEHUS);

PEryJIUpOBKY 3aJ€pKKH cpabaThIBaHUS 3AIIUTHI 10 HEHACBILEHHUIO;

PETYJIIMPOBKY JUIMTEIBHOCTH IJIABHOTO aBAPUITHOTO BBIKIKOYCHMUS,

OJIOKMPOBKY YIIPABIICHHS B PEKUME aBAPHU;

BHEUIHUI UM aBTOMaTUYECKHI cOpOC pexuma aBapuu;

PEryJIupOBKY JUIMTEIBHOCTHU IepcOpoca B pEKUME aBAPHH;

CUTHQJIM3ALMIO O HAIMYHUH aBAPUH;

(bopmupoBaHne «MEPTBOTO» BPEMEHH Ha MEPEKITI0UEHIE TPAH3UCTOPOB;

PETYJIMPOBKY JUIMTEIBHOCTU «MEPTBOT0» BPEMEHH,

OJIOKMPOBKY OJTHOBPEMEHHOTI'0 BKJIFOUEHUS TPAH3UCTOPOB;

KOHTPOJIb HAIIPSKEHUHM MUTaHUs (BCTPOSHHBII KOMIIAapaTop) Ha BBIXO/AX JIpaiBepa;

OTrpaHUYEHHUE HANIPSHKEHUS HA 3aTBOPAX yIpPaBIISIEMbIX TPAaH3UCTOPOB.

1.3 ®ynkuoHanpHas cxema, yCIoBHO-Tpaduueckoe uzoopaxenue (YI'O) u rabapuTHbI 4epTEx apaii-
Bepa M300paKkeHbl HAa PUCYHKE |, prCyHKE 2 U pHUCYHKE 3, COOTBETCTBEHHO.
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—4 N D c1 —
—31 N2 Gl ——
—3 Rin E1 ——
— 1 Rout

—3 Fault c2 —
—810 ys G2 ——
248 GND B2 (——

Pucynok 2 — YcnoBHoe rpaduyeckoe o003HauUCHUE apaiiBepa

Tabnuna 1 — HaznayeHue BBIBOJIOB ApaiiBepa
BriBog | O6o3HaueHHe BHIBOIA Ha3nauenue BbiBOJA
XS1.1 IN1 BxoJ ynpaBieHHs CUJIOBBIM TPaH3UCTOPOM KaHaia |
XS1.2 GND OO0muii BXOJ NUTaHUS U YIIPABICHHUS
XS1.3 IN2 Bxon ynpaBieHus CUI0BBIM TPaH3UCTOPOM KaHaja 2
XS1.4 GND OO BXOJ NUTAHUS U YIIPaBJICHUS
XS1.5 Rin Bxox cOpoca pexuma aBapuu
XS1.6 GND OO01muii BXOJ NUTaHUS U YIIPABJICHUS
XS1.7 Rout Brixos BHyTpeHHel cxeMbl cOpoca peskiMa aBapuu
XS1.8 Us Bxox nuranus
/
XS1.9 Fault Brixon curnana aBapun (OTKPBITBINA KOJUIEKTOP)
XS1.10 Us Bxopg nuranus
XP2 Cl BbIBOJ MOIKITIOYEHH S KOJUIEKTOPa (CTOKA) TpaH3UCTOpa KaHaia |
XP3 Gl BrIBO1 moIKITFOYEHMS 3aTBOpa TPAH3UCTOpA KaHaa |
P4 E1 BriBo monkimroueHus: SMUTTEPA (MCTOKA) TpaH3UCTOpa KaHaia 1; oommmii
BBIXOJIHOM cXeMbl KaHasa | npaiiBepa
XP5 C2 BbIBOJ MO/IKITIOYEHHS KOJUIEKTOPA (CTOKA) TPaH3UCTOpa KaHaia 2
XP6 G2 BrIBOo1 oIKITIOUEHMS 3aTBOpa TPAH3UCTOpa KaHasia 2
XP7 E2 BriBon mojkIitoueHust SMUTTEpa (MCTOKA) TPAH3UCTOPA KaHaa 2; o0Imuii
BBIXOJIHOM CXEeMbI KaHaJia 2 IpaiiBepa
Tabmmma 2 — HacTpoedHsie 371eMeHTHI IpaiiBepa
[To3unmonHoe
Hasnauenue snemenra KonctpykTus
0003HaUYeHHUE
Rs Pe3ncTop HACTPONKY ITUTETLHOCTH OJIOKHPOBKHU B PEIKUME aBapun Yum 1206
Csi EMKOCTE HACTPOWKY 3aepKKH cpabaTEIBAHUS 3AIINUTHI IO HEHACKHIIIEHUTO Yum 1206
Cus 12 EMKOCTh HACTPONKY TIIUTENIBHOCTH «MEPTBOr0» BPEMEHHU Ha NMEPEKIIOUCHHE Yun 1206
Cusia EMKOCTh HACTPOMKH IUTENILHOCTH TIABHOTO BBHIKJIIOUEHHUS B PEXKUME aBapUU Yun 1206
Rs1, PesncTop HacTpoiKM mopora cpabaThIBaHUS 3aIINUTHI IO HEHACHIIICHHUIO Unm 1206
N . N . 4 it Yum 1206
R 3aTBOPHBIN PE3UCTOP, PETYIHPYIOLINI MAKCUMAITbHBIN BBIXOTHOM TOK -
BKI 1,2
? BKIIFOUCHUA
1 r C2-33-0,5 Bt
N N . . 4wt Yun 1206
R 3aTBOPHBIN PE3UCTOP, PETYIHPYIOLINI MAKCUMAITBbHBIN BBIXOTHOM TOK -
BBIKI 1,2

BBIKJTFOUYCHUA

1 r C2-33-0,5 Bt
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Pucynok 3 — I'abaputHsblit uepTéx ApaiiBepa

2 OCHOBHBIE 1 ITPEJAEJBHO-AOIIYCTUMBIE ITAPAMETPbBI

2.1 OcHOBHBIE NEKTPUUECKHE TTapaMeTphl ApaiiBepa Mpu MpueMke (MOCTABKE), IKCILTyaTalluu (B TCUCHHE
HapaOOTKH) ¥ XpaHEHHUH (B TEYCHUE CPOKA COXPAHIEMOCTH) B JUaNa3oHe Temreparyp ot MmuHyc 60 mo + 85 °C
MIPUBE/ICHBI B Ta0nwuIle 3, MpeAelbHO-T0MYCTUMBIC U TIPEeIbHbIE MapaMeTPhl U PEKUMBI IKCIUTYaTaIlUH Jpaii-
Bepa B auamnazone temmepatyp ot muHyc 60 1o + 85 °C mpuBeneHs! B TabauIe 4.



Tabmuua 3 — DiekTpuuecKkue mapamerpsl ApailBEpoB NpU MpHEMKe (IOCTaBKe), SKCIUTyaTaluu (B TEUCHHE
HapaOOTKM) U XpaHEHUU (B TEYCHHE CPOKA COXPAHIEMOCTH) B TMana3oHe TemrepaTyp oT MuHyc 60 o + 85 °C

HaunmenoBanue napamerpa, bykBennoe Hopwma mapametpa [Ipumeuanue
€/IMHUIIA U3MEPEHMUS, 00o03HaueHue | ge THIL. HE
(peXUM U3MEPEHHS) rapamMerpa | MeHee 6onee
IMapameTpbl nUTAHUS
MaxkcuManbHBINA TOK MTOTPEO- It waxe ) 240 300 fpas=0Tn
JcHus 0e3 Harpy3Ku, MA (Is max)

IlapameTpbl MOHUTO]

pa HanpsKeHust

Hanpskenne nuranus, coot-

BETCTBYIOIIIEE BHIKITFOYCHHUIO (GJ HHH+) - - 11

aKTUBHOTO COCTOSIHUS, B UvLO+

Hanpsixenne nuranus, coot- Usian

BETCTBYIOIIIEE BKIIOUEHUIO (Uovio) 11 - -

aKTHMBHOI'O COCTOSHUS, B

I'ucrepesuc  cpabaTbIiBaHUS Ummnr 1 i )

3ammTel, B (Uuviog)
BbixogHbIe mapaMeTpbl

BrixomHOe HampskeHne Ulsiix 13 15 17

BBICOKOTO ypOoBHsI, B (Uon) Bo BceM auara3oHe J0MyCTH-

BrixomHOe HampskeHne U’shix 13 10 7 [MbIX Harpysok

HU3KOT0 ypoBHS, B (Uor)

BBIX0qHOM MMITYJIbCHBINA TOK IBBIX BKIT 12 14 )

BKIIIOUCHHS, A (loon)

BbIX01HON MMITYJIbCHBINA TOK IBBIX BBIKIT ) o5 12

BBIKJTIOUCHHS, A (lo off)

[ToporoBoe HanpsiKeHHE Ha U

BEIBOJZIE «C» BEI3BIBAIOIIIEE J OP (©) 7 8,5 10  cm. pucyHoK 8

aBapuiHOE OTKIIIOYEHMe, B Urr )

BrixogHoM cpegnuii TOK Isbix.cp ) ) 100 f{rpzlzlsz(ejh./mepaType Cpeabl

KaXX/I0TO KaHaja, MA (loav) oM pI/I(;YHOK 12
Bpemennbie mapamMeTpsbl

Bpewmst 3aaepKku BKITIOUEHUS o

MEXTy BXOJIOM U BBIXOJIOM, (tor) - 3 4

MKC, (C yueToM tyg) on

Bpewms 3aaepKku BBIKITIOYE- o

HUS MEXAY BXOJOM U BBIXO- (o) - 0,6 1,0

JIOM, MKC

Bpewms m1aBHOro aBapuitHO- torer

T'O OTKJIFOYEHUS YIPaBIIsieMO- (taie) 1,5 2,2 3,0 M. pucyHOK 7

r'0 TPAH3UCTOPA, MKC

JMUTEenbHOCTD YIIpaBIIsIO- tymp 2 i )

ero MMITyJibCa, MKC

(t)




OxoHyaHue Ta0IULBI 3

HanmenoBanue nmapamerpa, bykBeHHOE Hopwma napamerpa IIpumeyanue
¢/IMHHIIA U3MEPEHHUS, o003HaUYeHHE | HE THIL. HE
(peXuM U3MEPEHHS) rapaMerpa | MeHee 6onee
Bpemennbie napameTpbl

JIATENBHOCTh «MEPTBOTOY t
BPEMEHU Ha NEPEKIII0UEHUE, MB 2 2,5 3 CM. pUCYHOK 13
M (tar)
JIATETbHOCTH OJIOKUPOBKH tei0K 100 120 150 oM. pucyHok 9
B PSXKHME aBapUu, MC (tsLock)
Bpemst 3amepxku cpabaThi- t
BaHU 3alUATHI 110 HEHACHIIII- (35 2,0 2,7 3,5 M. puCyHOK 6
CHUI0, MKC
JuTensHOCTh (PPOHTOB
BKJIFOYEHHS/BBIKJIIOUYEHNS, HC, to - 80 150
(1 Om/ 10 ad)

IlapameTpbl BX0/10B yNpaBJIeHUsI
OcraTouHoe HanpsHKEHUE UocT (Faurt) ) i 1 | 10 MA
Ha BeiBoJE «Fault», B (Ures (Fault)) Fare
Tok ynpaBnenus, MA, lymp ) 05 1
(Uynp=5 B) (h) ’
3anepkka cpabaThIBaHHSI t371 (Fault) ) i 1
BbIxona «Fault» (td (Faul)

Ta6J'II/II_[a 4 — HPCHGHLHO-I{OH}/CTI/IMHG U IIPEACIbHBIC MApaMETPhI U PEKUMBI SKCILTyaTallun I[paﬁBepa B 1na-

nasone temreparyp ot munyc 60 no + 85 °C.

HaumenoBanue nmapamerpa, bykBennoe Hopma nmapamerpa [Tpumeuanue
€ANHULA U3MEPEHUS 0003HaYCHHE | HE THII. HE
napameTpa MEHee 6omee
ITapamerpbl NUTAHUA
HomuHnansHOE HanpshkeHue U nom
nuranus, B (Ucc. nowm) 135 15 16,5
MaxkcuManbHBINA TOK TOTPEO- I maxe ) ) 750 cm. prcyHoK 11
JICHUS TIOJ] HArPYy3KOol, MA (1Lmax) ’ i
* MOIIHOCTh HCTOYHHKA ITUTA-
HHUS BBIXOJIHOW YacTH JIpanBepa Ppcioc 3 - -
JUIS KaKI0ro KaHaa, Bt
BpeMeHHbIe napamMeTpbl
MaxkcumanbHas paboyas TpAB maxe ) ) 100 10
yacTora, K[ 11 (fop max) CM. PHCYHOK
ITapameTpbl H30/191HH
DneKkTpruyecKasi MpOYHOCTh Untssxcabi
M30JISLUNA MEXKIY BXOJOM U (UisoLanoun) - - 4000 DC, 1 mun
BBIXOJIOM, B
DneKkTpruyecKasi MpOYHOCTh Uus ) ) 2000
M30JISIIMK MEXAY KaHanamu, B (Uisor)
OO6parHoe HampsHKEHUE Ha Uosp (¢) 1800 ) i
BeIBOgax «Cl» u «C2», B (Ur ()




Oxonuanue TadauIs 4

HanmenoBanue nmapamerpa, bykBeHHOE Hopwma napamerpa IIpumeyanue

€MHULIA U3MEPECHUS o003HaUYeHUE | HE THII. HE
napaMmerpa MCHEE Oonee
IlapamMeTpbl BX0OI0B YIpaBJICHUSI

Bxoanoe HanpsbkeHne BICOKOTO Usx 35 ) 55

ypoBHsi, B (Uw) ' ’

BxoaHoe HanpsbxeHne HU3KOTO Usx 0 ) 08

ypoBHs1, B (Uy) ’

MaxkcuManbLHBIM TOK Ha BEIBOJIE lEmaxc ) _ 10

«Faulty, MA (lemax)

MakcumanbHOE HalpsKEHUE Ha Ukyaxe ) ) 20

BeIBOZIE «Faulty, B (Urmax)

* CrIpaBOYHBIN TTapamMeTp

3 ®YHKIIMOHUPOBAHME JIPAVBEPA

3.1 B cocraB apaiiBepa BXOIAT cleAyronre (yHKIMOHATbHBIC Y3JIbI:
— BXOJHas JIOTHKA,
— CXEMBbI YIpaBlIeHHUs 3aTBOPAMU TPAH3UCTOPOB;
— CXEMBbI 3aIIUTHI OT MOHWKEHHOT'O HAIIPSDKEHUS Ha 3aTBOpaX YIPaBJIseMbIX TPAH3UCTOPOB;
— CXEMBI 3allUTHI YIPABISIEMbIX TPAH3UCTOPOB OT MEPETPY3KHU MO TOKY;
— DC/DC-npeobpasoBareinb, GopMUpYIOIIHN HEOOXOIUMbIC HAMPSDKCHUS HA BBIXOIAaX Ipaii-
Bepa

3.2 Pabota nmpaiiBepa.

[Tonaya «ior.1» Ha ynpasnstomuit Bxoq «IN1» mnn «IN2» npuBefer K OTKpbITHIO COOTBETCTBYIOLIETO
yIpaBiisieMoro Tpansuctopa. OnHoBpeMeHHas mojada Ha BXoJbl «IN1» u «IN2» ypoBHs «jior.1» npuBenér k
3alUpaHUI0 YIPaBISEMbIX TPAH3UCTOPOB (OJOKUPOBKA OJHOBPEMEHHOTO BKIIIOYEHHS). YBEIUUEHUE MaJCHUS
HalpsDKEHUS B OTKPBITOM cOCcTOossHUM Oonee, yeM Ha Urop(c) 32 BpeMs, IpeBbllIatoniee {31, npuseneT k cpada-
THIBAHHUIO 3AIIUTHI TIO TPEBBIIICHUIO TTaJICHHS HAPSHKEHUST B OTKPBITOM COCTOSIHHHU (TI0 TIEPErpy3Ke MO TOKY).
ITpy BO3HMKHOBEHHHM aBapuu yrpaBiieHHe 000MMHU KaHajgaMu OyneT 3a0JI0KMPOBAHO M OTKPOETCS] TPAH3UCTOP,
BKJIFOUCHHBIH 110 CXeME C OTKPBITBHIM KoJutekTopoM (BbiBoa «Faulty). Eciu BeiBoabl «Riny» n «Routy pa3bemn-
HEHBI, TO COPOC PeKMMa aBapuu MPOU30MAET Mpu mojade «ior.1» Ha Bxoa «Rin» u no nepeanemy ¢poHTy
naro0oro u3 curaaioB ymnpasieHus «IN». Eciu BeiBoabl «RiN» u «ROUt» coemuHEeHbI, TO COPOC aBapuu Mpo-
U30iaET aBTOMaTH4ecKn depe3 Bpemst tgnox. B ciyuae, ecu mpuunna «aBapum» He ObLIa yCTpaHEHa, UK 3a-
IIUTHI TOBTOPUTCSL.

CHMKEeHHe HaPsDKCHUS MMTaHUS JIpaiiBepa 10 YPOBHS IMOpora cpadaThIBaHUS 3alIUTHI OT TOHWKEHHO-
ro HanpspKeHus nutanus apaiisepa Uypn: NPUBEAET K 3aKPBITHIO YIIPABIISEMOr0 TPAH3UCTOPA HE3aBUCUMO OT
BXOJIHBIX CHUTHAJIOB yrpasiieHus. [1o mopory cpa®aTeiBaHUS 3aIIUATHI OT MOHMKEHHOTO HANPSHKEHUS TTHTAHUS
npaiiBepa Uppyr. CUTHANIBI ypaBieHus: BoccTaHoBATCS. [Ipu cpaGaThiBaHUM 3aIlUTHl OT TOHM)KEHHOTO Hampsi-
KEHUsI TIMTAHUS CUTHAJ OMMOKK Ha Bhixoje «Faulty He mosBisieTcs; Tak e He TOSBUTCS CHTHajla aBapuu pu
cpabaTeIBaHUU OJIOKMPOBKH HA OJJHOBPEMEHHOE BKJIIOUEHUE.

Juarpamma, nosicHsitoniasi paboTy apaiiBepa, IpuBeJeHa Ha pUCYHKE 4 (C BHEIIHUM CUTHAJIOM cOpoca).
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Pucynok 4 — @yHk1MOHaIbHAs [UarpaMMa paboThl IpaiiBepa MpHu «aBapumn»

4 MMOJAKJIOYEHUE JIPAUBEPA

4.1 Cxema BKJIIOUYEHHUS JpaliBepOB NMPUBEIACHBI HA PUCYHKE 5.

P

LN D c1
YnpaeneHue 3
IN2 G1
5 Rin E1 Harpyaxa
2 kOm ‘t\ 3 Rout
Fault c2
158 819 s G2 \\

Pucynox 5 — Cxema BKITIOU€HUS JipaiiBepa

4.2 IN1, IN2 — Bxop! ynpaBieHUs: CHIOBBIMU TpaH3UCcTOpamHu. [Ipu moaue yrmpasisromiero Hampsixe-
HUS CIEAYEeT YYUTHIBATh, YTO HA BXOJaX YNpPaBJIEHUS YCTAHOBIEHBI OOpaTHbIE 3allUTHBIE OBl Ecnu Hanps-
KEHHE YIpaBiIeHHUs OyAeT MpeBbIlIaTh HaNpspKeHUsl nuTtanus Oonee yeM Ha 0,6 B, mpousoiaér yBenuueHue
TOKa MOTPEOJICHHs 110 BXO/1aM U IIPU 3HAYMTEIHHOM MPEBBIICHUN HANPSHKEHUS! TUTAHUS ApaiiBep MOXKET BBIN-
TH U3 CTPOSI.

[Tpu ogHOBpeMeHHOH Mojaue «iIor. 1» Mpon3oiaér 6I0KMpoBKa yrpaBieHuss U 00a TpaH3ucTopa OyayT
3aKPBITHI.

4.3 Fault — BbIBOJI, CHTHATTM3UPYIOIIKH O BOSHUKHOBCHHUU aBapuu. BhIBOJ MpeicTaBiseT co00i OTKphI-
TBIM KOJJIEKTOP TPAH3UCTOpPA CXEMBbI 3alUThL. [Ipu 3TOM TpaH3UCTOP OYAET OTKPHIBATHCS TOJBKO MPHU aBapuH,
BBI3BAHHOH TEperpy3koi CHUIIOBOTO TPAH3MCTOpPA MO TOKY; IPH cpadaThIBAHUU 3aIUTHI 110 HEJOHAIPSHKCHUIO
TPaH3UCTOP OYAET 3aKPHITHI HE3aBUCUMO OT BXOJHBIX CUTHAJIOB YIPABICHHUS (CUTHAIBI BOCCTAHOBSTCS TIPH JI0-
CTHKEHUU YPOBHS MUTAHMS COOTBETCTBYIOIIETO Uyyio-), OTHAKO CUTHANMM3auu 00 omrOKe B TaHHOW CUTya-
[[UU HE MOCIEyeT.

4.4 Rin — Bxoj cOpoca pexumMa aBapuu. [Ipy OCTOSHHOM MPUCYTCTBUU Ha BXojie «RiN» ypoBHs «i1or.1»
cOpoc pexxnMa aBapuu OyIeT OCYIIECTBIATHCS MO KaXIOMY TepeaHemMy (poHTY CUTHAIOB yrpaBiieHUs «INy.
YacroTa curnana yrnpasieHus (curHaia copoca) He mpospkHa npebimarhk 500 ', OtcyTceTBHIO cOpoca COOTBET-
CTByeT «Ior.0»; cOpOC OCyIIecTBIsETCs moayeit «ior.1», mpu 3ToM padoTa apaiiBepa OyaeT pa3peiieHa TOIbKO
MIpU TOSIBJICHUU TiepeqHero ¢ppoHTta modoro u3 curHanoB «INy, T.e. ycmoBueM cOpoca SIBISETCS MPHCYTCTBUE
ypOBHS «I0T. 1» Ha Bxoze «RinN» B MOMeHT nosiBiieHuUs niepeaHero ¢pponra Ha Bxone «IN1» mmm «IN2y.
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4.5 Rout — BBIX0J] BHYTpEHHEH cXeMbl cOpoca pexuma aBapud. [Ipu coenuHeHun BBIBOIOB «Rin» u
«Rout» cOpoc OyneT OCyIIeCTBISATHCS aBTOMATHUECKH Yepe3 BpeMsl, yCTaHOBIIGHHOE pe3ucTopoM RO, u mo me-
penHemy GpoHTY 11000T0 U3 CUTHANIOB yripaBieHUus «INy.

4.6 Us — Bxon nmurtaHusi apaiiBepa. [Ipy yMEHbIIEHUN HAMPSHKCHUS MUTAHUS JpaiiBepa yMEHBIIACTCS
BeixogHoe Hanpsbkenue DC/DC — npeoOpasoBarens, T.€., €ClIM NUTaHHE MEHbIIE JOIYCTUMOTO YPOBHS, BXO/-
Has cXeMa MOXeT padoTaTh UCIPABHO, OAHAKO Ha 3aTBOpax YIPaBJIIEMbIX TPAH3UCTOPOB HANPSKEHUE MOXKET
ynactb 10 ypoBHs «Uuvlo-» u yripaBieHne TpaH3UCTOPOM OyIET HEKOPPEKTHBIM.

Tox moTpebieHus 1Mo BXOy MUTAHKS cocTaBiisieT He Oonee 250 MA 6e3 Harpy3ku. [Ipu moaxiaroueHUn
TPaH3UCTOPOB TOK MOTPEOJICHNS YBETUYMBACTCS HA BEIMYMHY TOKA Mepe3apsiIKU 3aTBOPA U MOXKET JOCTUTaTh
750 MA (mpu t = 25 OC), YTO COOTBETCTBYET BBIXOJIHBIM TOKaM 100 MA Kaxa0ro KaHaja ¢ YCIOBHEM OJMHAKO-
BOI Harpy3ku Ha 00a kaHana. Ecny HarpyxeH TOJBKO OJWH KaHall, TO TOK MOTPeOJICHUsI HE JTOJKEH MPEBBI-
math 450 MA. Tlpu Gosbiiem Toke notpedierus DC/DC — mpeoOpa3oBaresib MOKET BBIUTH U3 CTPOS, JIHOO,
[IPH KPaTKOBPEMEHHOM IPEBBIIEHUH TOKa moTpebienus B 750 MA, Beixoanoe Hanpsukenuss DC/DC — mpeo6-
pa3oBaTelisl YMEHBIIUTCS 1O HEAOMYCTUMOIO YPOBHS U CpadOTaeT 3allUTa [0 HeIOHAMNPSIKEHUIO, YTO MPUBEIET
K HEKOPPEKTHOMY YIPABICHHIO TPaH3UCTOPOM. TOK mOTpeOsIeHUs 3aBUCUT OT YaCTOTHI CUTHANA yIpaBIICHUS,
OT 3HAYECHUH CONPOTUBIICHUHN 3aTBOPHBIX PE3UCTOPOB U OT BXOJHOM €MKOCTH 3aTBOpa. TeMm caMbIM, IIPU KC-
IUTyaTalluy IpaiiBepa cieAyeT JeiaTh MONpPaBKy Ha TOK NOTPEOJEHUS B 3aBUCUMOCTH OT TPAaH3UCTOpa, HA KO-
Topbie Oyner paboTarh IpaiiBep (cM. pucyHok 11), a Takxke mompaBKy Ha TeMIIEpaTypy OKpYXKaromlel cpeibl
(cm. pucynok 12). JInst KOppeKTHO# padoThI ApaiiBepa HEOOXOAUMO YYUTHIBATh €ro 00JacTh 6e30macHoil pabo-
TbI (cM. prucynok 10).

4.7 GND — o0umii BEIBOJI 1I€TICH TUTAHUS U yIIPABICHHSL.

4.8 C1, C2 — BBIBOBI MOJKITIOYCHHS KOJUIEKTOPA (CTOKA) YIPABJIIEMOTO TpaH3UCTOpa KaHana | u ka-
HaJla 2 COOTBETCTBEHHO. BBIBOBI MpeHa3HAYEHBI U1l KOHTPOJIS NaieHHs HANPsDKSHUS (3aIUTa 10 HachlIIe-
HUI0) Ha TpaH3ucTtopax. [lopor cpabaTeiBaHMs 3alIUTHI IO HEHACHIIEHUIO PErylIupyeTcsa pesucropamu Rs;. B
cllydae €cii 3all[uTa OT MePEerpy3Ku Mo TOKY YIpaBisIeMOro TpaH3ucTopa He Tpedyercs, To BbiBoJ «C» cieny-
€T 3aKOPOTUTH Ha BbIBOJ «E» COOTBETCTBYIOLIErO KaHaia.

4.9 G1, G2 — BBIBOJIBI MOJAKIIOYCHHUS 3aTBOPOB YIIPABIISIEMBIX TPAH3UCTOPOB KaHaia | u KaHaa 2 cooT-
BETCTBEHHO.

4.10 E1, E2 — o0uiuie BbIBO/IBI BBIXOIHBIX Ienell kaHana | 1 kaHasa 2 apaiiBepa; BHIBOABI OKIIOYSHUS
SMUTTEpPa (UCTOKA) YIPABIAEMBIX TPAH3UCTOPOB KaHana | U kaHaia 2 COOTBETCTBEHHO.

4.11 R3 — pe3ucTopsl HaCTPOMKHU Mopora cpabaThIBaHUs 3alUTHI 110 HEHACHIIIEHHIO. [lopor 3amuTh
JIOKHUT B Iuamazone oT 3 710 9 B (ecnu pe3urcTop OTCYTCTBYET, TO HaNpsbKeHHE MakcuMalibHO (9 B Tum.); eciu
pe3uCTOp 3aKOpoUeH, TO MUHUMAIBHO (3 B Tum.). [Ipu mocraBke Hanpsbkenue pasHo 8,5 B tum. I'paduk 3aBu-
CHMOCTH HampspKeHUs1 cpabaThIBaHUS 3allUTHI 10 HEHACHIIICHUIO OT HOMHHAJA pe3ncTopa «R3» mpencraBieH
Ha pUCyHKe 8.

4.12 RO — pe3ucTop HACTPOMKHU JIUTEIBHOCTH OJOKHMPOBKHU B peKUME aBapHH. JJIUTEIBHOCTh OJIOKHU-
poBkH JiexuT B muanazone ot 10 mo 500 mc; He mommycKaTh SKCILTyaTalnio IpaiBepa ¢ 3aKOPOYSHHBIM HITH OT-
CYTCTBYIOIINM pe3uctopoM «RO». [Tpu mocraBke nmutenbHOCTH 0J10KMpOBKH paBHa 120 mc Tur. ['paduk 3aBu-
CUMOCTH JUIUTEIBHOCTU OJIOKUPOBKH B PEKMME aBapuu OT HOMUHAaa pe3uctopa «R6» npeacrasieH Ha pUCYH-
ke 9.

4.13 RBKJI/BBIKJ — PE3UCTOPHI HACTPONKH UMITYJIHCHOTO TOKA BKIFOUEHUS/BhIKTIOUeHUs. [Ipu mocTas-
Ke Ha JpaiiBepe yCTaHOBJIEHbI PE3UCTOPHI C HYJIEBBIM COMPOTHBIEHUEM. JlomycKaeTcs SKCIUTyaTalus ApaiBepa
C 3aKOpPOYEHHBIMU pe3ucTopaMu RBKI/BBIKI WIM C pe3UCTOPaMHM pa3HbIX HOMHUHAJIOB Ha BKJIIOYe-
HUW/BBIKITFOYCHUH.

4.14 CmB; 7 - BpeMsI3aatomne KOHASHCATOPHI JUTUTEIBHOCTH «MEPTBOTO» BPEMEHH KaHayia | U KaHama
2 COOTBETCTBEHHO. /JINTENbHOCTh «MEPTBOT0» BPEMEHH JISKUT B auanazone ot 1 1o 10 MKc; ecinm KoHJeHca-
TOPBI OTCYTCTBYIOT, TO JUTMTEIBHOCTD «MEPTBOr0» BpeMeHH MUHUMalbHA (1 Mkc Tum.). Ilpu mocraBke «MEPT-
BOE» BpeMsl paBHO 2,5 MKC THIL. ['padiiKk 3aBHCUMOCTH BEJIMIHHBI «MEPTBOTO» BPEMEHH OT HOMUHAJIA KOHJICH-
catopoB «CMBy TIpenicTaBlieH Ha pucyHke 13.

4.15 CnB — BpeMs3a1aronife KOHAESHCATOPHI JUIUTEILHOTO IUIABHOTO aBapHHOTO BBIKIIOUEHUs. [[mu-
TEJNBHOCTD IUIABHOTO aBapUIHOIO BBIKIIIOYEHHS JISKUT B quana3oHe oT 1 1o 10 MKc; eciau KOHJeHCaTop OTCYT-
CTBYET, TO JUIMTEILHOCTD BBIKIIOUeHHS MUHUMalbHA (1 Mkc Tui.). [Ipu mocTaBke ATUTENLHOCTH TIJIaBHOTO BbI-
KIIFOueHUs paBHA 2,2 MKC TUN. ['paduk 3aBUCUMOCTH TUTABHOTO aBAPHITHOTO BBIKITIOYEHUS OT HOMHUHAJIA KOH-
nencaropa «CnBy» MpeAcTaBlieH Ha pUCYHKe /.

4.16 C3 — BpeMsI3a1aroNiue KOHAECHCATOPHI JIUTEILHOCTH 3aJ€PKKU CpabaThIBaHUS 3aIUTHI 110 HEHA-
CBHILICHUIO. J[TUTENbHOCTD 3a/IepKKH cpabaThIBaHUS 3AIMUTHI 10 HEHACHIIICHUIO JIEKUT B IMaNa3oHe
oT 1 no 10 MKc; eciu KOHEHCATOP OTCYTCTBYET, TO JUIMTEIBHOCTD 3a1€p>KKU MUHUMaibHa (1 Mkc tum.). Ilpu
MIOCTaBKE JJIMTEIBHOCTh TUIABHOTO BBIKIIOUEHHS paBHA 2,7 MKC TUIl. ['paduk 3aBUCHMOCTH JIUTEIBHOCTH 3a-
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JePKKU CpadaThiBaHUs 3aIIUTHI [0 HEHACBIIICHUIO OT HOMUHANIA KOHIeHcaTopa «C3)» MpeIcTaBlieH Ha PUCYH-
Ke 6.

[Ipu HacTpoOMKe JIUTENBHOCTH 3aAEPKKU U ITTUTEIbHOCTH IIABHOTO aBapUHHOIO BBIKJIIOYEHUS CIECTYET
PYKOBOJCTBOBAThCS MpaBMiIoM: tyrp > t33 + tp + typ + 2,5 MKC, B IPOTUBHOM ciydae JpaiiBep B peKUME aBa-
pun Oyznet paboTaTh HEKOPPEKTHO.

MuHuManbHasi  JUIMTEJIBHOCTh ~ UMITYJIbCA  YIPABJIEHUS  JOJDKHA  YAOBJIETBOPATH  [PABUILY:
tMB — 2 MKC > 2 MKC

5 TPA®UKU, TOSACHAIOIIUE PABOTY JIPAUBEPA

1200 T 80
1000 + 50 4
800 + 40
2 600 % w0l
3] 2]
400 20
200 + 10 4
0 : : : | 0 . . . i
2 4 B 8 10 2 4 & B 10
I, MKC L, MKke
Pucynok 6 — I'paduk 3aBUCHMOCTH AITUTEITLHOCTH 3a- Pucynok 7 — I'paduk 3aBUCHMOCTH JITUTETHLHOCTH
JIepKKHU cpabaThIBaHUS 3aIUTHI 110 HEHACBILIEHUIO OT IUIABHOTO aBapUITHOTO BBIKIIOYEHMSI OT HOMUHAIA
HoMHHana éMkoctu C3 émkoctu CnB
1200 |
1000
800
8
= G800
® 400
200
D } } I
10 20 100 230 200

BC

Pucynok 8 — I'paduik 3aBUCHMOCTH TIOPOTOBOTO
HaNPSDKEHUS 3alIUThI 110 HEHACBIIICHUIO OT HOMHUHAja
pesuctopa R3

Pucynok 9 — I'paduk 3aBUCUMOCTH ATUTEIBHOCTH OJ10-
KHPOBKHU B PEKMME aBapuM OT HOMUHaIa pe3uctopa R6

f, kly

Ir, sk

1] | } : | |
0 10 20 40 S0 &0

Ca, nd f, kMY

Pucynox 10 — I'padux o6nactu 6e3omacHoi padorel  Pucynok 11 — I'paduk 3aBUCHMOCTH TOKa OTPEOICHUS
npaiiBepa B 3aBUCUMOCTH OT YaCTOTHI U EMKOCTH 3a- OT YaCTOThI CUTHAJIA YIIPABICHHS MTOJ1 HArpy3KOi
TBOpa 0€3 3aTBOPHBIX PE3UCTOPOB MpH 25 °c st éMkocTel 3atBopa S HO, 10 HD, 25 D, 50 HD
(Harpy3ka Ha OJIMH KaHa)
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120 + 1800 +

100 - 1600
1400
80 + 1200
<
< &0 & 1000
= G 800
40 600
20 400
200
1] f f f i 0 i § 4 i
25 40 55 70 as 2 4 ] -] 10
t, C t, mKc
Pucynok 12 — I'paduk 3aBUCUMOCTH MPENIENIbHO JI0IY- Pucynok 13 — I'paduk 3aBUCUMOCTH JUITUTEILHOCTH
CTMMOTO BBIXOJHOTO CPEJIHET0 TOKAa OT TeMIEepaTypsl  «MEPTBOI0» BPEMEHHU Ha MEPEKIII0YEHNEe OT HOMUHAJA
okpyxatomiet cpensl (mpu f= 10 k['1r) émkocreil CMB

6 YKA3AHMUS 11O DKCINIYATAIIUU

JpaiiBep OJKEH SKCILTyaTUPOBATHCA B YCIOBHSX BO3JCHCTBHS HA HETO CIEIYIOIMIMX MEXaHUYECKUX U
KJIIMMAaTHYECKUX (PaKTOpOB.

TpeOoBaHMSA MO CTOMKOCTH K BO3JIEeHCTBUIO MeXaHNYeCKHNX GaKTOpPoOB

Mexanmnueckue gaxkropsl — o 'OCT PB 20.39.304, rpynma 1.3, B ToM 4ncie:
CunycounanbHas BUOpanus (BUOPOIPOUHOCTH):

JTAATIAB0H HACTOT c.uvveeeuvreeenrreennreennseeensseeensseesnsseesnsseessseesssseesnseesnnnes (10-500) I'u
AMIUTUTYIA YCKOPECHMSL. c..veevnereareneeneesesseneenesseseseesesseneesessenseneesensns 100 m/c? (10 g)
MexaHn4eckHil y1ap MHOTOKPAaTHOTO IE€MCTBUS:

MTUKOBOE YIAPHOE YCKOPEHME. .. .v v anenserensarenaneerenaneanenenensnns 100 m/c? (10 g)
TUTUTEIBHOCTD JEHCTBH. ... v ettt e e e et e e eeeeaaeenn 0,1 —2mMmc
AKYCTHUYECKHII IIyM:

b107F:1 1 P 1e10): B 2 Tos N0 WA (50 - 10000) I'
YPOBEHD 3BYKOBOTO JIABIICHHS . . .« eeeuteenteeenneenneennneanneenneennnn 135 nb

TpeOoBaHusA MO CTOWKOCTHU K BO3JIEHCTBHUI0O KIMMATHYECKHUX PaKToOpoOB

Knunmaruueckue paxtopsl —no FOCT PB 20.39.304, rpynna 1.3, B Tom uuce:

ATMoc(epHoe MOHMKEHHOE pabouee TaBIeHue ......................00000 I1a (450 MM.pT.CT.)
ATtmocdepHoe ToBBIIIIEHHOE pabodee NaBICHHE ...................... 06000 TIa (800 MmM.pT.CT.)
[ToBeiieHHAs paboyasi TEMIIEPATYPA CPEABL. . ..vneeeneeneennennnnnn. +85°C

[ToBbIlIeHHAs TPEAETBHAS TEMIIEPATYPA CPEABL. ..o enereennnnns.. +85°C

[TonmxeHHas paboyasi TEMIEPATYPA CPEIBL. .. .eneenreeneannannnnn munyc 60 °C

[TonmxeHHas npeneabHast TEMIEPATYPA CPEIBL. ....vvernnneeennnnnn. Munyc 60 °C
[ToBeIlIeHHAs OTHOCUTENBHAS BIAKHOCTD MTPU

temriepatype + 35 °C (0€3 KOHJACHCAINH BIATH).....oeuveennrennn... 98 %

N3meneHune TeMiiepaTypbl OKPYKAIOIIEH CPEMBL. .. ..vuuueennenn.... ot munyc 60 °C no + 85 °C
ATMOC]epHble KOHIEHCUPOBAaHHBIE OCAIKU

(0202 (5707 0 0101t ) T Ectb

Crarndeckasi TbUTh (TTECOK) KOHIIEHTPAIMS. . ..vveeeeeneeennaennnnns GE=R)) /M’
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TAPAHTHUU N3I'OTOBUTEJIA

["apanTHy NPeANPUATUS-U3TOTOBUTENS M B3aUMOOTHOIIICHUS! U3TOTOBUTENH (TIOCTABIIHK) —
notpedurens (3akazuuk) —mo OCT B 11 1009-2001.

[IpennpusaTre-u3roTOBUTEIh TAPAHTUPYET COOTBETCTBHE MMOCTABIISIEMBIX JPaliBEpOB BCEM TPEOOBAHUSM
AJIEN.468332.103 TY B TeueHue raMmMa-IIpolIeHTHOTO CPOKa COXpaHIeMOCTH (HapaOOTKH 10 OTKa3a) HE Me-
Hee 50000 4. B mpeaenax cpoka ciayx0bl Tci = 15 et mpu coOI0IeHIH MOTPEOUTENIEM PEKUMOB U YCIOBUN
AKCILTyaTalH, TPABUJI XPaHSHHS U TPAHCIIOPTUPOBAHHUS, @ TAKXKE YKa3aHUH 110 MPUMEHEHHIO, YCTAHOBICHHBIX
AJIEN.468332.103 TV.

Cpok rapaHTHU UCUUCIISICTCS C IaThl U3TOTOBIICHHSI, YKa3aHHOM Ha JpaiiBepe.

8 KOMIIVIEKTHOCTb

KomruiekTHOCTD nipaiiBepa npuBeaeHa B TabauIe S.

Taomuma 5 — KoMIuIeKTHOCTD

Hanmenosanue KonunuectBo 3aB. Ne IIpumeuanue

1 JlpaiiBep 5/AP212011-A1

2 Poszerka CHO53-10/38x10P-2-B 6P0.364.006 TY

3 Hpaiiep wmouHbix Tpan3uctopoB (bTU3 wnm
MOII) c noneBbim ynpasnenueM 5JP212011-A1.
ITacnopt AJIEN.468332.104 TIC

9 CBUAETEJBCTBO O IPUEMKE

HpaiiBep(b1) COOTBETCTBYET(IOT) TEXHUYECKUM  yCIIOBUSIM
AJIEN.468332.103 TY u npu3HaH(bl) TOXHBIM(H) IS YKCIUTYaTaIlHH.

IIpunsT no uzsemeHnro Ne oT
nara
Mecto s Mecto 1 mIrammna
mramna OTK MPEICTABUTEIA 3aKa3UMKa
Mecro nns mramna «llepenposepka nponsseneHa »
narta
Mecto s Mecto JUIg nrrammna
mrammna OTK MIPEJICTAaBUTENS 3aKa3unKa

AO «Quaekrpym AB», Poccust
302020 r. Opea, Hayropckoe mocce, 5
Ten. (4862) 44-03-44, dpaxc (4862) 47-02-12, mail@electrum-av.com, www.electrum-av.com
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