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JlaHHBIH TOKYMEHT SIBIISETCS MACTIOPTOM C ONMCAHUEM XapaKTePUCTUK JAHHOTO M3JENHs, 1T KOTOPHIX MPEJOCTaBNAETCA rapanTus. Bee n3zenus B mponecce Mpou3BOACTBA IIPOXO0-
JUAIT MOJIHBIH KOHTPOJIb BCEX MapaMeTPOB, KOTOPbII BBINOIHAETCS ABaX/1bl, OJIMH Pa3 10 TePMETU3ALINH, a 3aTEM elle pa3 Moce.

Jlro6as Takas rapaHTHs IPEIOCTABIAETCS HCKIIOUHTENEHO B COOTBETCTBUH C YCIOBHAMH COTIIAIIEHHUS O TIOCTAaBKe (J0TOBOP HA MOCTAaBKY MIIH APYTHE JOKYMEHTBI B COOTBETCTBHH C
JICHCTBYIOIIMM 3aKOHOIATENbCTBOM). MIHpOpMAIMs pe/icTaBIeHHAs B 3TOM JIOKYMEHTE He IIPe/IIoaraeT rapaHTHH U OTBETCTBEHHOCTH «DIeKTPyM AB» B OTHOIICHNH HCTIONB30BAHMH TAKOH
MH(OPMAINK U TIPHTOIHOCTH M3/IeInid juist Bameit anmaparypsl. JlaHHbIe, COIEpKAIMECs B 3TOM JOKYMEHTE, Pe/JHA3HAYCHBI HCKITIOUHTEIBHO JUIs TEXHHYECKH ITOIT0OTO BJICHHBIX COTPYJIHH-
KOB. Bam ¥ BamuM TexHMUECKMM CHiEUMANINCTaM IPUAETCS OLEHUTh MPUIOAHOCTB 9TOTO MPOAYKTa, NPEIHA3HAYEHHOTO I IPUMEHEHUS ¥ TIOJTHOTY JaHHBIX MPOIYKTA , B CBA3H C TAKUM
NPUMEHEHHEM.

JhroGrie n3nemus «OnekTpymM AB» He paspemieHs! 11 NPUMEHEHHs B IPHOOPAX U CHCTEMAX JKU3HE00eCeueH s U CIIeNanbHOH TEXHUKH, O€3 TIHChbMEHHOTO COTIACOBAHUS C
«Anexktpym AB».

Ecmn Bam Heo6XxoauMa HH(GOpMAIMs 0 HPOAYKTE, MPEBHIIAIONIAS JaHHbIE, IPUBEICHHBIE B 3TOM JOKYMEHTE, HIIH KOTOpas OTHOCHTCSA K KOHKPETHOMY IIPHMEHEHHIO HAlIeH mpo-
JIyKIIMH, TIOXKaylcTa, obparaiTech B ouc Mpojax K MEHEKEpY, KOTOPbIii ABJIsSETCSA OTBETCTBEHHBIM 3a Baie npenpusTue.

Hmxenepsl «OnekTpyM AB» nMeroT 60NbIIol ONBIT B pa3paboTKe, MPOU3BOACTBE ¥ NPUMEHEHHH MOIIHBIX CHIOBBIX MPUOOPOB M MHTEILIEKTYaTbHBIX APAHBEPOB [T CHIOBBIX IPHU-
GOpOoB 1 yXe peaan30Bati GONbIIOE KOMMYECTBO HHANBHIYAIbHBIX PeIICHUH. ECTH BaM HYXKHBI CHIIOBBIC MOJTYJIM HJIH JIpaifBEphl, KOTOPhIC HE BXOIAT B KOMIUICKT MOCTABKH, A TAKKE H3/ICIIHs
C OTJIMYHMAMHE OT CTAaHAAPTHEIX IPUOOPOB B XapaKTEPHCTHKAX HITH KOHCTPYKIMH 0OpamaiTech K HAIUM MEHEKEPaM H CTIeLMaTiCcTaM, KOTOphle Mpeanoxkar Bam myuntee penrenne Bameit
3a]1a4uM.

«Onextpym AB» ocTaBnseT 3a cO00# MPaBoO BHOCHTH M3MEHEHHUs O€3 TOTONHUTENFHOTO YBEAOMIEHHUS B HACTOANIEM JOKYMEHTE ISl OBBIIEHHS HAeKHOCTH, (YHKIIMOHATBHOCTH
U yNy4IICHUs M3akiHa.



1 OIUCAHME JIPAHBEPA

1.1 JpaiiBep momubix Tpar3uctopoB (bTU3 wimu MOII) ¢ monessim ynpasnerauem 1J[P1120I1-A1 (na-
Jee — JpaiiBep) npelHa3HaueH JUIsl TaJIbBAHUYECKU Pa3BsI3aHHOTO YIIPaBJIEHMSI MOIHBIM TPAH3UCTOPOM C Ipe-
JENBHO JOMYCTUMBIM HampsbkeHueM 10 1700 B. [dpaiiBep siBisieTcs ycunurenaeM — popMUpPOBATEIIEM CUTHAJIOB
yIpaBieHUs 3aTBOPaMU TPaH3UCTOPOB ¢ yacToToi 1o 100 kI'm.

1.2 JlpaiiBep obecrnieunBaer cienymoomue (pyHKIUU yIpaBiIeHUS, KOHTPOJS U 3alIUTHl YIPaBISIEMOIO
TpaH3UCTOpA:

KOHTPOJIb HAIIPSKEHUS HACBILICHUS HAa KOJUIEKTOPE YIPABIIIEMOr0 TPAaH3UCTOPA, €ro 3alllUTHOE OT-
KJIFOUEHHE NP BBIXOJIE U3 COCTOSIHUS HACBILICHMUS,

PETyJIIMPOBKY IOPOra 3alllUTHOIO OTKIOYECHHUS 110 HANIPSHKCHUIO HACHIILICHHUS,

o0ecrieyeHre MIaBHOTO Mepexoia JpaiBepa U3 aKTHBHOTO COCTOSIHHSI B HEAKTUBHOE NPU «aBapuii-
HOW» CUTyaluu (BbIXOJl YIPABIsEMOI0 TPAaH3UCTOPA U3 PEKUMa HACHIILEHUS);

PEryJIupOBKY 3aJI€pKKU CpabaThIBAHUS 110 HEHACBILIEHHUIO;

PETYJIIMPOBKY JUIMTEIBHOCTHU IUIABHOI'O aBAPUMHOIO BBIKIFOYCHMUS,

OJIOKMPOBKY YITPABIICHHS B PEKUME aBAPHH;

BHEUIHUI UM aBTOMaTUYECKHUI cOpOC pexuma aBapuu;

PETYIHNPOBKY JJIUTEIBHOCTH IIepe cOpoca B PeKUME aBapHH;

CUTHQJIM3ALUIO O HAIMYHUU aBAPUH;

KOHTPOJIb HAIIPSDKEHUM MUTaHus (BCTPOSHHbIM KoMIIapaTop) Ha BbIXOJIE JIpaiiBepa;

OTpaHUYECHHUE HANPSLKEHMS Ha 3aTBOPE YIIPABJISIEMOIO TPAH3UCTOPA.

1.3 dynkunoHanpHas cxema, yciaoBHo-Tpapuyeckoe nzobpaxkenue (YI'O) u rabaputHslil ueptéx npaii-
Bepa n300pakeHbl Ha PUCYHKE 1, pUCYHKE 2 ¥ pUCYHKE 3, COOTBETCTBEHHO.
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Pucynox 2 — YcnoBHoe rpaduueckoe 0003HaueHHE IpaiiBepa

Tabnuna 1 — HaznayeHue BBIBOJIOB ApaiiBepa

O6o3HaueHue
BriBoa Ha3nauenue BbIBOJA
BBIBOJIA

XS1.1 IN Bxop ynpasneHust CUI0BBIM TPAH3UCTOPOM
XS1.2 GND OOt BXOJ NUTAHUS U YIIPaBJICHUS
XS1.3 - He 3apneiicrBoBan
XS1.4 GND OOt BXOJ NUTAHUS U YIIPaBJICHUS
XS1.5 Rin Bxox copoca pexxnma aBapun
XS1.6 GND OOt BXOJ NUTAHUS U YIIPaBJICHUS
XS1.7 Rout BrixoJ BHyTpeHHEl cxembl cOpoca peskrMa aBapuu
XS1.8 Us Bxon nutanus
XS1.9 Fault Brixoj curnana aBapuu (OTKPBITHIA KOJIEKTOP)
XS1.10 Us Bxon nutanus

XP2 C BriBo moximroueHust KoiekTopa (CToKa) yrpaBJisieMOro TpaH3uCTopa

XP3 G BrIBo/ MOAKITIOUEHHS 3aTBOPA YIIPABISIEMOTO TPAH3UCTOpa

XP4 E BriBo moaximroueHust SMUTTEPA (MCTOKA) YIPABIIEMOTO TPAH3UCTOPA; OOIINIA

BBIXOJIHOM CXEMBI JpaiiBepa

Tabnua 2 — HactpoeuHble 2eMeHTHI ApaiiBepa

ITo3umuonnoe
Ha3nauenue sineMmenTa KonctpykTus
0003HayeHue
Rs Pesuctop HacTpolKH JUIUTETHHOCTH OJOKMPOBKH B PEKUME aBapUU Yumn 1206
Cs EMKkocTh HacTpoiiku 3aiepKKku cpadaThIBaHUS 3aIIUTHI IO HeHAckIeHuto | Yum 1206
EMKOCTD HACTPOWKH JUTHTEIBHOCTH TUIABHOTO BBIKIIOYEHHUS B PEIKUME
Crs p g p Yum 1206
aBapuu
R3 Pesucrop HacTpoiiky mopora cpabaThIBaHUS 3aIIUTHI IO HEHACHIIIEHUTO Yun 1206
o o " . 4 mt. Yun 1206
3aTBOPHBIN PE3UCTOP, PETYIUPYIOMINI MAKCUMAJIbHBIN BBIXOTHON TOK
Reic BKJIIOYCHMUS i 1 .
C2-33-0,5 Bt
o o o . 4 mt. Ynm 1206
3aTBOPHBIN PE3UCTOP, PETYIUPYIOMINI MAKCUMAJIbHBIN BBIXOJJHON TOK
Rebikn BBIKJIIOUEHHUSA Yo 1 .
C2-33-0,5 Bt
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Pucynox 3 — IN'abGapuTHbIit uepTéx npaiBepa

2 OCHOBHBIE U NPEJAEJBHO-AOITYCTUMBIE TAPAMETPBI

2.1 OcHOBHBIE ANIEKTPUYECKHE MapaMeTpbl JpaiiBepa MpH MpUEMKe (ITOCTAaBKE), SKCIUTyaTallud (B TEUEHHUE
HapabOTKM) M XpaHEHUH (B TEUEHUE CPOKA COXPAaHAEMOCTH) B Uana3oHe TeMieparyp or Munyc 60 no + 85 °C
MIPUBEICHBI B TaONUIlEe 3, MPEeIbHO-0MYCTUMBIE U MPEIEIbHBIEC TTApaMeTPhl U PEKUMBI SKCIUTYaTalluu Jpaii-
Bepa B AMamna3oHe temreparyp ot Munyc 60 1o + 85 °C npusesneHsl B Tabmuie 4.

Tabnuua 3 — DnekTpuyeckue mapameTpsl IpailBepoB MpU NMpHEMKe (IIOCTaBKe), SKCIUTyaTaluu (B TEYCHHE
HapaOOTKM) U XpaHEHUU (B TEYEHHUE CPOKA COXPAHIEMOCTH) B IMaia3oHe TeMreparyp oT MuHyc 60 no + 85 °C

HaunmenoBanue nmapamerpa, byksennoe Hopma mapametpa [Tpumeuanue
€AVHULA U3MEPEHN, o003HauYCHHE | He THII. HE
(peXuM U3MEPEHHS) rnmapaMeTpa | mMeHee Ooitee
ITapamerpbl nUTAHUA
MaxkcuManbHBINA TOK TOTPEO- 111 maxe ) 170 200 ffprp=0Tw
JeHns 0e3 Harpy3Ku, MA (Is max)

ITapameTpbl MOHUTOPA HANIPSIZKEHU S

Hamnpsixenne nuranus, coot-

BETCTBYIOIIIEE BHIKIFOYEHHUIO (S HHIT+ ) - - 11
aKTUBHOTO COCTOSTHUS, B uvLor

Hanpsixenue nuranus, coot- Ustia

BETCTBYIOIIIEE BKIIOUEHUIO U ) 11 - -
aKTHMBHOI'O COCTOSHMS, B UVLO

['uctepesuc  cpabaTbIiBaHUS Unanr 1 i )
3alllUThI, B (UUVLO G)




[Tponomxenue Tabauiib! 3

Hanmenosanue nmapamerpa, bykBeHnHOE Hopwma napamerpa IIpumeyanue
eAMHUIA U3MEPEHUS, 0003HaUYeHHE | He THII. HE
(peXuM U3MEPEHHS) rmapaMeTpa | MeHee Oonee
BbixoaHble mapamMeTpsbl
BrixomHOe HampskeHue Ulsnix 13 15 17
BBICOKOT'O YpOBHs1, B (Uon) Bo Bcem nuana3oHe JI0MyCTH-
BrixomHoe HampskeHue U’shix 13 10 7 [MBIX Harpy3ox
HU3KOTo ypoBHs, B (Uor)
BrixoaHOM MMITYJILCHBINA TOK IBBIX BKT 12 14 )
BKJIIOUEHHS, A (loon)
BrIxoHOM MMITYJIBCHBINA TOK IBbIX BBIKIT ) 95 12
BBIKIIIOYEHHUS, A (lo off)
[ToporoBoe HanpspKeHHUE Ha U
BbIBOJIe «C» BBI3BIBAIONICE MOP (©) 7 8,5 10  cm. pucyHOK 8
aBapuiiHOE OTKIJIIOYCHME, B (Urr )
BrixogHo# cpegHuii TOK IspIx.CP ) i 100 zpznsg(e:l\'mep aType Cpeiibl
Ka)KJI0ro KaHajia, MA (loav) o pI/IC’YHOK 12
Bpemennbie mapaMeTpbl
Bpewmst 3anepKku BKITFOUCHUS o
MEX1Y BXOJIOM U BBIXOJOM, (tor) - 1,3 2
MKC, (C yueToM typ) o
Bpewms 3aaepKku BBIKITIOUE- taercn
HUS MEXIY BXOJIOM U BBIXO- (to) - 0,6 1,0
JIOM, MKC
Bpewms mitaBHOrO aBapuitHO- torcr
IO OTKJIFOUEHUS yIPaBIIsSIEMO- (o) 1,5 2,2 3,0 [cM. puCyHOK 7
T'0 TPAH3UCTOPA, MKC
JImuTensHOCTD yIIpaBIIsto- tymp 5 i )
IIEro MMIYJIbCa, MKC (t)
BpemeHnHble mapaMeTphbl
JmUTenbHOCTh OJIOKMPOBKH tenok 100 120 150 koM. pHCVHOK 9
B PeXKHME aBapuu, MC (tsLock) - prCyH
Bpemst 3anepxku cpabaThi- t,
BaHU 3aIIUTHI 10 HEHACHIIII- (ts 2,0 2,7 3,5 M. puUCYHOK 6
EHHUIO, MKC
JmuTenbHOCTh GPOHTOB
BKJIFOUCHUS/BBIKJIFOUCHHUS, HC, to - 80 150

(1 0Om/ 10 u®D)

IlapameTpbl BX0/10B yNIpaBJieHUs!

OcTaTto4yHOe HampsHKEHHUE UocT (Fault) ) ) 1 | — 10 MA
Ha BeIBOJIE «Faulty, B (Ures (Fault) Fuaie

Tok ynpasnenus, MA, lymp ) 05 1

(Uynp=35 B) (1) ’

3anepxkka cpabaThIBaHUs {371 (Fault) ) ) 1

BbIxoaa «Faulty

(td (Faul)




Tabmuma 4 — [IpeaenbHO-I0MYCTUMBIE U TIPEICIbHBIC MapaMeTPhl U PEKUMBI IKCIUTyaTalluu JApaiiBepa B aua-

nazoHe remreparyp oT munyc 60 o + 85 °C.

HaumenoBanue napamerpa, byksennoe Hopma napamerpa [Ipumeuanue
€IMHUIIA U3MEPCHHUS 0003HauYCHHE | HE THIL. HE

napameTpa MEHEe 6onee

ITapamMeTpbl NUTAHUS
HomuHansHOE HanpspKeHHE U tom 135 15 16.5
nuranus, B (Ucc. nom) ’ '
MakcumanbHBIH TOK ITOTPEO- I maxe ) ) 450 ert. Dricviok 11
JICHUS TIOJ] HATPY3KOM, MA (ILmax) - preyn
* MOIIIHOCTh HCTOYHHMKA IUTA-
HHUS BBIXOJIHOW YacCTH JIpanBepa Ppcioe 3 - -
JUIA Ka)KJI0ro KaHaiia, Bt
BpemenHble mapaMeTpsbl
MaxkcuMarbHas pabodas TP AB maxc ) ) 100 10
yacTora, K['I| (fop max) M. PHCYHOK
IlapamMeTpbl H30JIIMHA

DneKTpruyecKasi MPOYHOCTh Ui
M30JISIUNA MEXKY BXOJOM U (UisoLn-oun) - - 4000 DC, 1 mun
BBIX0J0M, B
OOpaTtHOe HanpsDKEHUE HA Uose (c) 1800 i i
BeIBOJIE «C1», B (Ur (@)

ITapaMeTpbl BXO10B YNIpaBJIeHUsI
BxoaHoe HanpsbkeHHe BBICOKOTO U'sx 35 ) 55
ypoBHsi, B (U) ’ ’
BxonHoe HanpsiKeHre HU3KOTO U%x 0 i 0.8
ypoBHsi, B (Uy) ’
MaxkcuManbHBIA TOK Ha BEIBOJIE lEmaxc ) ) 10
«Faulty, MA (1emax)
MakcumanbHOE HaNpsHKEHUE Ha Urmaxe ) ) 20
BeIBOJIE «Faulty, B (Urmax)
* cripaBOYHBIN MapameTp

3 ®YHKIIUOHUPOBAHUE JIPAUBEPA

3.1 B cocTaB apaiiBepa BXOAAT cienyromue GyHKINOHAIbHbBIE Y3IIbl:

— BXOJHas JIOTHKA,

— CX€Ma yIpaBJIeHHsI 3aTBOPOM YIPABIIAEMOr0 TPAaH3UCTOPA;

— CX€Ma 3alUThl OT IOHWKEHHOT'0 HAIIPSDKEHUSI Ha 3aTBOPE YIPABIISIEMOTO TPaH3UCTOPA;

— CX€Ma 3alUThl YIIPaBISIEeMOro TPAaH3UCTOpa OT MepPEerpy3Ku Mo TOKY;

— DC/DC-npeobpa3oBatenb, GOpMUPYIOLIHA HEOOXOAUMBIC HANPSKEHUS Ha BBIXOJIE paiiBepa.

3.2 Pabora npaiiBepa.
Ilonaya «wior.1» Ha ynpassiromnid BXxox «IN» mpuBeneT K OTKPBITHIO YIPABIIEMOT0 TPaH3UCTOpa. Y Beaude-
HHE 1aJICHNs HaNPsHKEHHU B OTKPBITOM COCTOSTHMM Ooutee, 4eM Ha Urnop(c) 3a BpeMsi, IpeBbImaronee 3y npuse-
JeT K cpabaThIBAaHUIO 3AIIUTHI IO MPEBBIIICHUIO MaICHUS HANPSDKEHUS! B OTKPHITOM COCTOSIHUM (IO TIEperpy3ke
o Toky). IIpy BO3HUKHOBEHUU aBapuM yrpaBieHHe OyAeT 3a0JIOKUPOBAHO U OTKPOETCS TPAH3UCTOP, BKIIIO-
YEeHHBII M0 CXeMe C OTKPBITBIM KoJuieKTopoM (BbiBoxa «Faulty). Ecim BeBoas! «Rin» u «Rout» pasbeanHeHsl,
TO cOpoC pexkrMa aBapu¥ MPOM30MIET TP mojaye «Jjior.1» Ha Bxoa «Rin» u mo nepeaHeMy (GppoHTY cUTHaIA
ynpaenenus: «IN». Eciu BeiBogbl «Riny» 1 «ROUt» coemHEeHBI, TO cOPOC aBapuu MPOU30UIET aBTOMATHYECKU
yepes Bpems tpiok.

B cnydae ecnu npuunHa «aBapum» He OblIa yCTpaHEHa, LUK 3aIUTHl TOBTOPUTCS.

CHuxeHue HamnpsKeHUs MUTaHMA JpaliBepa 10 YPOBHA MOpora cpadaThIBaHUS 3aIUTHI OT HOHUKEHHO-
ro HanpspKeHus nuTanus apaiisepa Uypr+ IPUBEAET K 3aKPHITHIO YIIPABJIIEMOIO TPAaH3UCTOPAa HE3aBUCUMO OT



BXOJHBIX CUTHAJIOB ympasieHus. [1o mopory cpabaTbIBaHNS 3aIIUTHI OT MMOHW)KEHHOTO HANPSHKEHHS MHUTaHUS
npaiiBepa Uppr. CUTHAJBI yIIpaBlieHUs] BOCCTaHOBATCA. [Ipu cpabaTeiBaHWU 3aIIMTHI OT TIOHM)KEHHOTO Harps-
KEHHsI TIMTaHWUsI CUTHAN OIIMOKY Ha BbIxoze «Faulty He mosBisercs.

Juarpamma, nosicHsitomast paboty npaiiBepa, IpUBEACHA Ha PUCYHKE 4 (C BHEIIHUM CUTHAJIOM cOpoca).

N[ ] [ 1 [ 1 1 [ 1 [ 1

Unog(c)————zzi\— ————————————————— ~if\ ————————— ir\— ————— Ao b - b
Fault‘ i [ []

Rin I

Pucynok 4 — @yHk1MoHaIbHAs AUarpaMMa padoThl ApaiiBepa Ipu «aBapuu»
4 TMIOJAKJIIOUEHUE IPAWBEPA

4.1 Cxema BKJIIOUCHHUS JIpaiiBepa MpUBEACHA HA PUCYHKE S.

YnpasneHue 1 IN l> C =
21 Rin
AN 7! Rout Harpyska

2 kOM N\
LI @ 9 Fault
\ o 1
Us E =

15B

Pucynok 5 — Cxema BKITIOYeHHUs ApaiiBepa

4.2 IN — BXoj ympaBieHHs] CHJIOBBIM TPaH3UCTOPOM. YTIpaBlIeHHE JApailBepoM OMHUCAaHO B paszzene 4.
Ecnu HanpsokeHue yrpaBiieHUs Oy/IeT MPEBbILaTh HaNpsDKeHUs nuTanus Oonee uem Ha 0,6 B, mpouzoiaér
YBEIIMYCHUS TOKA MOTPEOJICHHS 110 BXOAaM U MIPH 3HAYUTEITHHOM NPEBHIICHHH HATIPSDKEHHS TUTAHUS IpaliBep
MOJKET BBIMTH U3 CTPOS, TaK KaK Ha BXOAAX YIPaBJICHUS yCTAaHOBJICHBI OOPATHBIE 3aIIUTHBIE TUOTBI.

[Ipn oTHOBpEeMEHHOM mo1aue «JIoT. 1» Mpon30iAET OJIOKNPOBKA yIpaBIeHU U 00a TpaH3UCTOpa OyIyT
3aKPBITHI.

4.3 Fault — BbIBOJI, CHTHATIM3UPYIOIINI O BOHUKHOBEHUH aBapuu. BBIBOJ MpencTaBiseT co00i OTKpbI-
TBII KOJJIEKTOP TPaH3MCTOpPa cXeMbl 3aluThl. [Ipu 3TOM TpaH3UCTOp OYAET OTKPHIBATHCS TOJIBKO MPHU aBApUH,
BBI3BAaHHOM MEperpy3Koil CHJIOBOTO TPAH3UCTOPA MO TOKY; NPU CpabaThIBAHUU 3aIUTHI 110 HEIOHANPSKECHUIO
TpaH3UCTOp OyIEeT 3aKPBITHl HE3aBUCHUMO OT BXOJHBIX CUTHAJIOB YIIPaBJICHUS (CUTHAIBI BOCCTAHOBSTCS TPH J10-
CTHXKEHMH YPOBHSI IUTAHUsI, COOTBETCTBYIOEro Uyyio-), OHAKO CUTHAIM3AaIUU 00 OIIMOKE B TaHHOW CUTYya-
LUH HE MOCIIENYET.



4.4 Rin — Bxoj copoca pexuma aBapuu. [Ipu MOCTOSHHOM MPHCYTCTBHU Ha BXoje «RinN» ypoBHs «i1or.1»
cOpoc pexxnMa aBapuu OyIeT OCYIIECTBISATHCS MO KaKIOMY mepeaHemMy (poHTY cCUTHaioB ympaBieHHS «INy.
Yacrora curnana yrnpasienus (curaaia copoca) He gpospkHa npebimarh 500 ', OtcyrcTBHiO cOpoca COOTBET-
cTByeT «ior.0»; cOpoc ocymiecTBIseTCs moaauei «ior.1», mpu 3Tom pabota apaiiBepa Oyaer pa3pelieHa TOJIbKO
IpY MOSBJICHUH TiepenHero (gponTa modoro u3 curHainoB «INy», T.e. ycmoBuem cOpoca sIBISETCS MPUCYTCTBUE
ypOBHsI «I0T.1» Ha BXxoae «RinN» B MOMEHT nosiBlieHUs riepenHero Gponra Ha Bxoze IN.

4.5 Rout — BbIXOJ BHYTPEHHEH cXeMbl cOpoca pexuma aBapuu. IIpu coeaquHEHHH BBIBOIOB «Rin» u
«Rout» copoc OymeT oCylIeCTBIATHCSI aBTOMATUYECKU Yepe3 BpeMsi, yCTaHOBJIEHHOE pe3uctopoM RO, u o me-
penHemy curnana yrnpasieHus IN.

4.6 Us — Bxon nutanus ApaiiBepa. [Ipu ymMeHbIIEHHH HANpsDKEHUS MUTAHUS JpaiiBepa yMEHbIIACTCS
BeixogHoe Hanpsbkenue DC/DC — npeoOpasoBarens, T.€., €ClIM NUTaHHE MEHbIIE JOIMYCTUMOTO YPOBHS, BXO/-
Hasi cxeMa MOXeT paboTaTh MCIPABHO, OJHAKO HA 3aTBOpaX YIPaBIISIEMbIX TPAH3UCTOPOB HANPSKEHUE MOXKET
ynactb 10 ypoBus «Uuvlo-» u yripaBieHne TpaH3UCTOPOM OyIEeT HEKOPPEKTHBIM.

Tox moTpebieHus 1Mo BXOy MUTAaHKS cocTaBiisieT He Oonee 170 MA 6e3 Harpy3ku. [Ipu moakiaroueHUn
TPAaH3UCTOPOB TOK MOTPEOJICHUS YBETMUMBACTCS HA BEIMYMHY TOKA MEPE3aps KU 3aTBOPA U MOXKET JIOCTUTATh
350 MA (mpu t = 25 OC), YTO COOTBETCTBYET BBIXOJHOMY cpeHeMy ToKy 100 MA. ITpu Oosbiiem Toke noTped-
nenusi DC/DC — npeoOpa3oBareiib MOKET BBINTH U3 CTPOS, JTUOO, TIPU KPATKOBPEMEHHOM IPEBBIIICHUH TOKA
notpebaenus B 350 MA, Beixoanoe Hanpspkenust DC/DC — npeoOpaszoBaresiss yMEHBIIUTCS 10 HEAOMYCTUMOTO
YPOBHS U CpaboTaeT 3alluTa M0 HEJOHAMPSKEHHUIO, YTO MPUBEAET K HEKOPPEKTHOMY YIPABIECHUIO TPAH3UCTO-
pom. Tok moTpeOsieHns 3aBUCUT OT YacTOThI CUTHANA YIPABIICHUS, OT 3HAYEHUN COMPOTHBICHUN 3aTBOPHBIX
PE3UCTOPOB U OT BXOAHON EMKOCTH 3aTBopa. Tem cambIM, IpU dKCIUTyaTalluu ApaiiBepa CleqyeT JenaTh Io-
NpaBKy Ha TOK MOTPEOJICHHS B 3aBUCUMOCTH OT TPAH3HMCTOPA, Ha KOTOPOM paboraet japaiiBep (cM. pucyHok 11),
a TakKe MOMPaBKy Ha TeMIIepaTypy OKpy»xKaroiieil cpensl (cM. pucynku 12). Jlns koppekTHOU paboThl apaiiBe-
pa HEOOXOMMO YUMTHIBAThH €r0 001acTh Oe30macHoi padboThl (cM. pucyHok 10).

4.7 GND — o6muii BbIBOJI IIENI€H MUTAHUS U YIIPABJICHUS.

4.8 C — BBIBOJ MOJKIIOYCHHS KOJUIEKTOpA (CTOKA) yIpaBiIsieMOro TpaH3UCTOpa. BBIBOM mpenHa3HaueH
JUI KOHTPOJIS Ma/IeHUsl HalpsKeHUs (3aIMTa [0 HACKIILEHUI0) Ha TpaH3ucTope. Ilopor cpabaTsiBanus 3a1lUThI
10 HEHACBIIIEHUIO peryiupyercs pesucropoM Rs. B ciiydae ecnu 3ammra oT neperpy3ku 1o TOKy yIpaBiisieMo-
r'O TPaH3UCTOpa He TpeOdyeTcs, To BbIBOJ «C» cieyeT 3aKopoTUTh Ha BBIBOJ «E».

4.9 G — BBIBOJI NOJKJIIOUEHUS 3aTBOPA YIPABIIIEMOT0 TPAH3UCTOPA.

4.10 E — o0muii BEIBOJI BBIXOAHBIX IENEll IpaiiBepa; BBIBOJ MOIKIIOUYEHHS SMUTTEpA (UCTOKA) yIpaB-
JI1€EMOT0 TPaH3UCTOpA.

4.11 R3 — pe3ucTopbl HACTPOWKH MOpora cpadaTbIBaHUS 3aIIMUTHI IO HEHachlleHHto. [lopor 3ammThl
JISKUT B Iuana3oHe oT 3 710 9 B (eciu pe3sucTop oTCyTCTBYET, TO HampsbkeHne MakcumanbsHo (9 B tun.); eciau
pe3ucTop 3akopoueH, To MUHUMaNbHO (3 B Tum.). [Ipu nocraBke HanpsbkeHue pasHo 8,5 B tum. ['paduk 3aBu-
CUMOCTH HampsDKEHUsS cpabaThIBaHUS 3aIIUTHI 10 HEHACHIIIEHUI0 OT HOMHHANA pe3rcTopa «R3» mpencraBieH
Ha pUCyHKe 8.

4.12 R — pe3ucTop HACTPOHKHU JITUTEIHHOCTH OJIOKHMPOBKHU B PEKUME aBapHH. JIUTEIHHOCTh OJIOKH-
POBKH J&XUT B AuarnaszoHe oT 10 1o 500 Mc; He TomycKaTh 3KCIUTyaTalluio ApaiiBepa ¢ 3aKOPOYEHHBIM HUJIU OT-
CYTCTBYIOIIMM pe3ucTtopoM «R6». Ilpu nmoctaBke qimurensHOCTh OokupoBKkU paBHa 120 Mc tun. ['paduk 3aBu-
CHUMOCTH JUIUTEIBHOCTH OJIOKMPOBKH B PEeXHME aBapUu OT HOMHHaJa pe3uctopa «R6» mpeacraBieH Ha pUCYH-
ke 9.

4.13 RBKJI/BBIKJI — PE3UCTOPBI HACTPONKH WUMITYIIHCHOTO TOKA BKJIFOUEHUS/BhIKIIOUeHH. [Ipu mocTas-
K€ Ha JipaiiBepe yCTaHOBJIEHBI PE3UCTOPHI C HYJIEBBIM CONPOTHUBIIEHUEM. JlomyckaeTcs 3KCIulyaTanus apaiiepa
C 3aKOPOUYEHHBIMH pe3UucTOpaMH RBKJI/BBIKI WJIM € pPE3UCTOpaMHM pa3HbIX HOMHHAJIOB Ha BKIIIOYeE-
HUW/BBIKITIOYCHHH.

4.14 CnB — BpeMs3ajamolue KOHICHCATOPhl JUIMTENFHOTO MJIABHOTO aBapUitHOTO BBIKIIOYeHHd. Jlmu-
TEIBHOCTH IJIaBHOTO aBapUWHOTO BBIKIIOUEHHUS JISKUT B Auana3one oT 1 1o 10 MKc; eciau KOHAEHCAaTOp OTCYT-
CTBYET, TO JUIMTEIbHOCTD BBIKIIOUEHHS] MUHUMalbHA (1 Mkc Tur.). [Ipu nmocraBke JINTENHHOCTD IUIABHOTO BbI-
KJIFOUEeHHS paBHA 2,2 MKC THUIL. ['padyk 3aBUCMMOCTH IJIABHOTO aBapUMHOTO BBIKJIIFOYCHHUS OT HOMHHAJIA KOH-
nencatopa «CrB» IpeAcTaBieH Ha pUCyHKe 7.

4.15 C3 — BpeMsA3aialoe KOHIEHCATOPhI JUINTENBHOCTH 33/I€PKKU CpadaThIBaHUS 3aIlMTHI 110 HEHa-
CBIIIECHUIO. J[TUTENbHOCTD 3aIep KKK cpadaThIBAHMsI 3aIIUTHI 10 HEHACHIIICHUIO JIGKHUT B IUAIa30HE
ot 1 1o 10 MKc; eciu KOHIEHCATOp OTCYTCTBYET, TO JUTUTEIBHOCTh 3aIepKKu MUHUMabHA (1 Mkc Tum.). [Ipn
MOCTABKE JIIMTELHOCTD TUIABHOTO BBIKIIOYEHUS paBHA 2,7 MKC THIl. ['paduk 3aBUCHMOCTH IJIUTEIBLHOCTH 3a-
JEep>KKH cpabaThIBaHUS 3aIIUTHI 110 HEHACHIILIEHUIO OT HOMUHANA KOHAeHcaTopa «C3» MpeacTaBlieH HAa PUCYH-
Ke 6.
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[Ipu HacCTPOMKM NIIUTEIBHOCTH 3a€PKKHU U JUIUTEIBHOCTU MUIABHOTO aBAPUMHOIO BBIKIKOYEHUS CIIEAY-
€T PYKOBOJICTBOBAThCS MpaBWIIOM: tyrp > t33 + tyg + 2,5 MKC, B IPOTHBHOM cCllydae ApaiiBep B PeKUME aBapuu
Oynet paboTaTh HEKOPPEKTHO.

I[JII/ITGJIBHOCTB HUMITYyJIbCa YIIPABJICHUA NOJIKHBI GBITB He MeHee 2 MKC

5 TPA®UKU, TOSACHAIOIIUE PABOTY JIPAUBEPA

1200 T 80
1000 + 50 4
800 + A0
g s00 2 5l
4] 52
400 20
200 + 10 +
0 : : : | 0 . : . |
2 4 B 8 10 2 4 & B 10
I, MKC L, MKe
Pucynok 6 — I'paduk 3aBUCHMOCTH AITUTEITHLHOCTH 3a- Pucynok 7 — I'paduik 3aBUCHMOCTH JITUTEITHLHOCTH
Jep>KKH cpabaThIBaHMs 3aLUTHI 10 HEHACBILIEHUIO OT IUIABHOT'O aBapUITHOTO BBIKIIOYEHMSI OT HOMUHAIA
HoMmHHana émkoctu C3 émkoctu CnB
100 + 1200
90
a0 | 1000
70 T 800
= 60 =
€ 50 2 600
e 40 o
30 400
20 T 200
10
0 1]

10 a0 100 230 200

BC

Pucynok 8 — I'paduk 3aBUCMMOCTH TIOPOTOBOTO
HanpsOKEHUs 3aIIUThI 0 HEHACKHIIEHUIO OT HOMHUHAA
pesuctopa R3

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

450 +
400 +
350 +
300 +

f, kly

250 T
200 +
150

In, mA

] [ I ; [ | 100
0 10 20 40 =1 &80

Ce, HD f, kly

Pucynok 10 — I'paduk obGnactu 6ezomacHoii pabotel  Pucynok 11 — I'paduk 3aBUCUMOCTH TOKa MOTPEOICHUS
JpaiiBepa B 3aBHCUMOCTH OT YaCTOTHI M EMKOCTH 3a- OT YaCTOTHI CHTHAJIa YIIPABJICHUS 101 HATPY3KOH
TBOpa 0€3 3aTBOPHBIX PE3UCTOPOB MPH 25 o°c it émkoctedt 3arBopa S HO, 10 v, 25 H®, 50 ud
(Harpy3ka Ha OJJUH KaHAaJ)
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120 +
100 +
80 -

40 |
20

0 : : : {
25 40 55 70 a5

t, C

Pucynok 12 — I'paduik 3aBUCUMOCTH MPEAETHHO JOMYCTHMOTO BEIXOJAHOTO CPETHETO TOKA OT TEMITEPATypPhI
okpykaroreii cpeasl (pu T = 10 xI')

6 YKA3AHMUS 11O DKCIIYATAIIUU

JpaiiBep OJKEH SKCILTyaTUPOBATHCA B YCIOBHIX BO3JCHCTBUS HA HETO CIEIYIOIMIMX MEXaHUYECKUX U
KJIIMMAaTHYECKUX (PaKTOpOB.

TpeOoBaHMSA MO CTOMKOCTH K BO3IeHCTBUIO MeXaHNYeCKHUX GaKTOpPoOB

Mexannueckue gaxropsl — o 'OCT PB 20.39.304, rpynma 1.3, B ToM 4ncie:
CunycouganbHas BUOpanus (BUOPOIPOUHOCTH):

JTAATIAB0H YACTOT . c.uvveeeuvreeenrreensreeaneeeensseeensseeansseesnsseessseesssseessseesnnses (10-500) I'u
AMITTATYIA YCKOPCHHS. ...vveveevrereereeseeseeseeseeseeseeseessessessessessessessessenns 100 m/c? (10 g)
MexaHn4eckHil y1ap MHOTOKPAaTHOTO IE€MCTBUS:

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

D107 F:1 1 P 1c10): B2 Tos N0 N (50 - 10000) I'
YPOBEHD 3BYKOBOTO JIABIICHHS . . .« eveueeenteeenneanneennneanneenneennnn 135 nb

TpeOoBaHusA MO CTOWKOCTHU K BO3JEHCTBUI0O KIMMATHYECKHUX PaKToOpoOB

Kinunmaruueckue paxtopsl — no 'OCT PB 20.39.304, rpynna 1.3, B Tom uucne:

ATMoc(epHoe MOHMKEHHOE pabouee IaBIeHue ......................00000 [1a (450 MM.pT.CT.)
ATtmochepHOoe ToBBIIIIEHHOE paboydee NaBICHHUE ......................1 06000 ITa (800 MmM.pT.CT.)
[ToBeimeHHAs paboyasi TEMIEPATYPA CPEIBL. .. .eeneeneeneannnnnn.. +85°C

[ToBbllIeHHAs TPEAETBHAS TEMIIEPATYPA CPEABL. .. eeneeeennnnnn .. +85°C

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

[ToHm>xeHHas npeaeabHas TEMIEPATYPA CPEIBL. . .vveenereeennnnnn. Munyc 60 °C
[ToBbIlIeHHAs OTHOCUTEIBHAS BIAXKHOCTD MIPH

temneparype + 35 °C (6€3 KOHACHCALUN BIATH)......eeueennennnn... 98 %

N3meneHne TeMiiepaTypbl OKPYKAIOIEH CPEMBL. .. ..euueeennenn.... ot munyc 60 °C no + 85 °C
ATMOC]epHble KOHIEHCUPOBAaHHBIE OCAIKU

(0202 (5707 0 0101t ) F Ectp

Crarrueckasi TbUTh (TTECOK) KOHIIEHTPAIMS . . ..vvnueeeneeennnennnnns GE=N)) /M’
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7 TAPAHTUU U3I'OTOBUTEJIA

7.1 T'apaHTUHHBINA CPOK paBEH MUHUMAJILHOMY CPOKY COXPaHs€MOCTH U COCTaBIAET 15 JeT.
7.2 I'apanTuiinas HapaOoTKa 0 oTkaza paBHa 15000 4. B mpezaenax rapaHTUHHOTO CPOKa.
7.3 T'apaHTUHHBIA CPOK UCUUCIISAIOT C AAThl U3TOTOBJIEHUS ApaiiBepa.

8 KOMIIVIEKTHOCTb

KommiekTHOCTB ipaliBepa mpuBeeHa B Tadnuue S.

Tabauma 5 — KoMIiekTHOCTh

HaumeHnoBanue KosmmuectBo 3aB. Ne [Tpumeuanue

1 [paiisep 1/IP112011-A1

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

3 Jpaiieep momnbix TpansuctopoB (BTU3 wunm
MOII) ¢ nonebim ympasnenuem 1J][P112011-Al.
ITacnopt AJIEN.468332.112 TIC

9 CBUAETEJBbCTBO O IPUEMKE

Hpaiisep(s1) 11P112011-A1 u3rotoBieH(bl) U MPUHAT(BI) B COOTBETCTBUU C 005A3aTEIbHBIMUA TPeOOBa-
HUSIMH FOCYJapCTBEHHBIX CTaHIApTOB, AelcTByromeit K/ u npu3HaH(bl) TOAHBIM(M) U1 SKCIUTyaTal|H.

38.BO,Z[CKOI‘/‘I HOMCp I[aTa HU3TrOTOBJICHUA

Mecto mis mramna OTK

AO «Qaexktpym AB», Poccus, 302020 r. Opes, Hayropckoe mocce, 5
Teu. (4862) 44-03-44, paxc (4862) 47-02-12, mail@electrum-av.com, www.electrum-av.com
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