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JlaHHBII JOKyMEHT SIBJISIETCS TACIOPTOM C ONMCAHHEM XapaKTEPUCTUK JaHHOTO M3/IeNusl, UIs KOTOPBIX NMPEI0CTaBiIseTcs rapanTus. Bee u3nenus B npouecce npou3BoACcTBa Ipo-
XOZIAT HOJHEIH HAOOP YMEKTPUYECKHX HUCTIBITAHUM, KOTOPBIE BBITIONHAIOTCS ABAX/IBI, OMH Pa3 JI0 TePMETH3AINH, a 3aTeM elle pa3 nociue. Mcnsitanns, npoBogumele « dnekTpyM AB» aBnsior-
sl MCUEPIBIBAIONINMH, ¥ BKIIIOYAIOT B TOM unciie 100% mpoBepKr Ha OKOHYATEIIBHBIX HCIBITAHUSX.

JhoGas Takas rapaHTHs MPENOCTABIAETCA HCKIIOUUTENBHO B COOTBETCTBHH C YCIOBUSAMH COTJIAMIEHHUS O HOCTAaBKE (JOrOBOP HA MIOCTABKY MM APYrUe JOKYMEHTHI B COOTBETCTBHHI
¢ JIeHCTBYIONINM 3aKOHOZATENbCTBOM). MIHpOpMAIMs 1peacTaBIeHHas B 3TOM JOKYMEHTE HE IPEIoJaraeT rapaHTUd U OTBETCTBEHHOCTH «IeKTpyM AB» B OTHOIICHHM HCIIONB30BAHUK
Takoi MH(pOPMALMH ¥ TPUTOAHOCTH M3jenuil ans Bamei anmaparypsl. JlanHble, coaepiKamuecs B 9TOM JOKyMEHTE, NpeAHa3HAueHbl HCKIIOUMTENBHO /I TEXHUYECKH TOATOTOBICHHBIX
COTPYAHHKOB. Bam n BammM TeXHHYECKHM CTieNUanucTaM MPHAETCSA OLEHUTD TIPUrOAHOCTh 3TOr0 MPOAYKTA, MPEJIHA3HAYEHHOTO s HPUMEHEHHs U MOTHOTY TaHHBIX MPOAYKTA , B CBA3H C
TaKHM NIPHMEHEHHEM.

JhoOwie m3nemus «Onektpym AB» He paspelneHs! 11 NPUMEHEHMs B MPHOOpax M CHCTEMaX KM3HeoOecHeueHus M CHeNNanbHOi TeXHHKH, 6e3 MMCHMEHHOTO COTTacOBAaHHS C
«nexktpym AB».

Ecnmn Bam HeoOXxoauma HH(bOpMaIus 0 MPOAYKTe, TPEBHIIAIONIAS NaHHBIE, IPUBEACHHBIE B 9TOM TEXHUYECKOM MACIOPTE, MM KOTOpas OTHOCHTCA K KOHKPETHOMY NPHMEHEHHIO
Halllel NPOIyKIIHK, oXKayHcTa, obpaniaiTecs B ohHC MPoJIak K MEHEKEpy, KOTOPhIIf sIBIISETCS OTBETCTBEHHBIM 3a Bamie npeanpustue.

Hmsxeneps! «OnekTpyM AB» MMeOT 60mbIIOH OMBIT B pa3paboTKe, MPOU3BOACTBE M MPUMEHEHHH MOUIHBIX CHJIOBBIX HPHOOPOB M MHTEUIEKTYaTbHBIX APaiBEpPOB JUIS CHIOBBIX
npuGOpOB M yiKE pean30Baan 60JIBIIOE KOJTHYCCTBO MHAMBHIYANbHBIX pelueHuii. Ecin BaM HyXHBI CHIIOBBIC MOJIYJIH MJIM JIpAiBEphl, KOTOPHIC HE BXOIAT B KOMILICKT IOCTAaBKH, a TAKKe
U3[eNus ¢ OTAMYUAMH OT CTAHAAPTHEIX IPHOOPOB B XapaKTEPHCTHKAX MM KOHCTPYKIMK oOpamaiiTech K HAIIMM MEHEKEpaM U CHEIHaIICTaM, KOTOpbIe mpeiokar Bam mydmee pemenne
Baeii 3a1aum.

«Onextpym AB» octaBnser 3a co00if IPaBO BHOCHT H3MEHEHHUS O€3 JOMOMHUTEILHOTO YBEOMICHHS B HACTOANIEM JOKYMEHTE JIsl OBBIIIEHHS HAIeKHOCTH, (yHKIIHOHATEHO-
CTH M yJy4lICHHUs iu3aiina.



1 OTUCAHUE JIPAMBEPA

1.1 [paiiBep momHbix Tpan3uctopoB (bTU3 unu MOII) ¢ noneBbim ynpasnenuem 5/P212011-A1(xa-
Jee — ApaiBep) NMpeAHa3HaueH i 3aBUCHUMOI0 TaJIbBAHMYECKU Pa3BA3aHHOIO YMPaBICHUS ABYMS MOIIHBIMHU
TPAaH3UCTOPAMH C MPENEIBbHO JOMyCTUMBIM HanpsokeHueM 10 1700 B. JlpaiiBep siBisiercst ycunurenem — (op-
MHPOBATEJIEM CUTHAJIOB yIPaBJICHUS 3aTBOPAMH TPAaH3UCTOPOB ¢ yactoTou 10 100 kl'm.

1.2 JlpaiiBep obecrieunBaeT cienyromue QYHKIAU YIPaBICHHUs, KOHTPOJIS M 3alIUTHI YIPABISIEMOTO
TpaH3uCTOpa:

KOHTpPOJIb HAIIPSKEHUs HACBIIIECHUS HA KOJUIEKTOPAX YIPABISAEMbBIX TPAH3UCTOPOB, 3ALIUTHOE OT-
KJIFOUEHHE NIPU BBIXOJIE U3 COCTOSIHUS HACBILICHMUS,

PEryJIMPOBKY IOPOra 3alllUTHOIO OTKIIOYCHHUS 110 HANPSHKECHUIO HACHIIICHHUS,

o0ecrieyeHre MIaBHOTO Mepexo/ia IpaiBepa U3 aKTUBHOTO COCTOSIHHSI B HEAKTUBHOE NPU «aBapUii-
HOW» CUTyaluy (BBIXOJl YIIPABISEMOI'0 TPAH3UCTOPA U3 PEKUMa HACHIILEHUS);

PEryJupoBKY 3a/lep’KKU cpabaThIBaHUs 3aIIUTHI 10 HEHACBILEHHUIO;

PEryJupoOBKY JINTEILHOCTH IUIABHOTO ABAPUMHOTO BBIKJIFOYCHUS;

OJIOKMPOBKY yIIPABIICHUS B PEKUME aBAPHH;

BHEUIHUI UM aBTOMaTUYECKUI cOpOC pexuma aBapuu;

PEryJIUpOBKY JUIMTEIBHOCTHU IIEpcOpoca B pEKUME aBAPHH;

CUTHAJIM3ALMIO O HAIMYHUH aBAPUH;

(dopmupoBaHuEe «MEPTBOT0» BPEMEHH Ha MEPEKII0UEHUE TPAH3UCTOPOB;

PETYJIMPOBKY JUIMTEIBHOCTH «MEPTBOI0» BPEMEHH,

OJIOKMPOBKY OJIHOBPEMEHHOT'O BKJIFOUEHHS TPAH3UCTOPOB;

KOHTPOJIb HAIIPSDKEHUM MUTaHUs (BCTPOSHHBIN KOMIIApaTop) Ha BBIXO/AX ApaiBepa;

OTpaHUYCHUE HAIIPSLKEHMS Ha 3aTBOPaX yIPaBJISIEMBIX TPAH3UCTOPOB.

1.3 ®ynkuuoHanbHas cxema, yciaoBHO-rpadudeckoe n3odpaxkenue (YI'O) u rabapuTHbIil uepTéx apaii-
Bepa n300pakeHbl Ha pUCYHKE 1, pucyHKe 2 U pUCYHKE 3, COOTBETCTBEHHO.
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Pucynok 2 — YcnoBHoe rpadgudeckoe o003HaUeHUE ApaiiBepa

Tabnuua 1 — Haznauenue BBIBOJIOB ApaiiBepa
BriBon | OO6o3HayeHue BHIBO/A Ha3nauenue BriBOsIa
XS1.1 IN1 Bxop ynpaBieHus CUIOBBIM TPAH3UCTOPOM KaHaja 1
XS1.2 GND OO1muii BXOJ IUTAHUS U YIIPaBJICHHUS
XS1.3 IN2 Bxoj1 ynpaBieHusi CUJIOBBIM TPaH3UCTOPOM KaHaja 2
XS1.4 GND OOt BXOJI MUTAHUS U YIPABJICHHS
XS15 Rin Bxoj cOpoca pexxuma aBapuu
XS1.6 GND OOt BXOJI MUTAHUS U YIPABJICHHS
XS1.7 Rout BbIxo/1 BHYTpeHHEH cxeMbl cOpoca peskuMa aBapuu
XS1.8 Us Bxon nuranus
/
XS1.9 Fault Brixon curnana aBapuu (OTKPBITBINA KOJUIEKTOP)
XS1.10 Us Bxox nuranus
XP2 Cl BrIBo1 moIKIIFOYEHHS KOJUIEKTOpa (CTOKa) TpaH3WCTOpa KaHana |
XP3 Gl BbIBOJ NOKIIFOYEHHS 3aTBOpA TPAH3UCTOpa KaHania 1
P4 E1 BriBoa moakIitoueHust aMUTTEpa (MCTOKA) TpaH3UCTOpa KaHana 1; o0omui
BBIXOJHOM CXeMbl KaHaya 1 npaiiBepa
XP5 C2 BrIBOI MOAKITFOYEHHS KOJUIEKTOpa (CTOKA) TpaH3UCTOpa KaHasa 2
XP6 G2 BbIBOJ MOIKIIFOYEHMS 3aTBOpa TPAH3UCTOpa KaHasia 2
XP7 E9 BriBo moaximroueHust SMUTTEPA (MCTOKA) TPAH3UCTOPA KaHasa 2; 0OIIHii
BBIXOJIHOM CXeMbl KaHasa 2 paiiBepa
Tabmuia 2 — HacTpoedHble 37IeMeHTHI ipaiiBepa
[To3unmonHoe
Hasnauenue snemenrta KonctpykTus
0003HaUYeHHUE
Rs Pe3ncTop HACTPOWKY UTUTETLHOCTH OJIOKHPOBKHU B PEIKUME aBapuu Yun 1206
Csia EMKOCTh HACTPOWKY 3aIepKKH cpabaThIBAHUS 3AIINUTHI IO HEHACKHIIIIEHUTO Yum 1206
Cumei2 EMKOCTh HaCTpOMKH JUIMTENBHOCTH «MEPTBOr0» BPEMEHHU Ha NEPEKIIIOUEHHUE Yun 1206
Cus 12 EMKOCTh HaCTpOMKM JUIMTEIBHOCTH MJIABHOIO BBIKIIOUEHUS B PEKUME aBapHU Yun 1206
R3i2 Pesuctop HacTpoMKHM mopora cpabaThIBaHUs 3AIIHUTHI IO HEHACHIIIICHHIO Unm 1206
N N N . 4 ot Ywum 1206
R 3aTBOPHBIN PE3UCTOP, PETYIUPYIOUIMN MAKCHMAITbHBIN BHIXOJHOH TOK i
BKI 1,2
’ BKIIFOUCHUA
1 r C2-33-0,5 Bt
N . N . 4wt Yun 1206
R 3aTBOPHBIN PE3UCTOP, PETYIUPYIOLUIMH MAKCHMAITbHBIN BHIXOJHOH TOK -
BBIKI 1,2

BBIKJTFOYCHUA

1 it C2-33-0,5 Bt
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Pucynoxk 3 — I'abaputHbIit uepTéx apairiBepa

2 OCHOBHBIE 1 MTPEJAEJBHO-A0OITYCTUMBIE TAPAMETPbBI

2.1 OcHOBHBIE 3JEKTPUUECKUE TapaMeTphl ApaiiBepa Mpu NpueMKe (II0CTaBKe), SIKCIUTyaTaluu (B TeUCHHE
HapaOOTKHU) M XpaHEHHH (B TEUEHUE CPOKA COXPAHSAEMOCTH) B IMara3oHe Temmneparyp oT Mmunyc 60 o + 85 °C
MIPUBEJICHBI B TaOIUIlE 3, MIPEEIbHO-OMYCTUMBIC U MPEIETbHBIC TTApaMeTPhl U PEKUMBI SKCIUTyaTalluu Jpaii-
Bepa B Auamna3oHe temreparyp ot MuHyc 60 10 + 85 °C npusenens! B Tabiuie 4.



Tabmuua 3 — DiekTpuuecKkue mapamerpsl JpailBEpoB MpU NMpHEMKE (IIOCTaBKe), SKCIUTyaTalud (B TeueHHE
HapaOOTKH) M XpaHEHUH (B TCUCHHUE CPOKA COXPAHSIEMOCTH) B IMarna3zoHe TemmepaTryp ot muHyc 60 mo + 85 °C

Hanmenosanue nmapamerpa, bykBeHnHOE Hopwma napamerpa IIpumeuanue
€IMHHLIA U3MEPEHMUS, o0o3HaueHME | He THIL. HE
(peXuM U3MEPEHHS) rmapaMeTpa | MeHee Oosee
ITapameTpbl nUTaHUS
MaxkcumanbHbIi TOK NOTpeo- 11 waxe ) 240 300 ffpas=0Tu
nenus 6e3 Harpy3Ku, MA (Is max)

ITapamMeTpbl MOHMTO

pa HANPsIKEHUsI

HaprI}KeHI/Ie nUuTaHusA, COOT-

BETCTBYIOIIEE BBIKIIFOYEHUIO Usirris - - 11

AKTHBHOTO COCTOsiHUS, B (Uuvios)

HanpshkeHue nuranus, cooT- Unisin.

BETCTBYIOIIEE BKIFOYEHUIO (Uuvio) 11 - -

AKTHUBHOTO COCTOsiHUS, B

I'ucrepesuc  cpabaTbIBaHMS Unnnr 1 ) )

3aIuTel, B (Uuvroe)
BoixoaHble mapamMeTpsbl

BrixoHoe HanpsikeHne UBbix 13 15 17

BBICOKOT'0 ypOBHsI, B (Uon) Bo BceM amarna3zoHe J0MyCTH-

BrixogHoe HanpsoKeHue U%six 13 10 7 [MpIX Harpysok

HHU3KOI'0 ypoBHs, B (UoL)

BrixonHON UMITYIBCHBIN TOK IBEIX BT 12 14 )

BKJIIOUCHHS, A (loon)

BrixonHON UMITYIBCHBIN TOK IBBIX BBIKII ) 05 12

BBIKJIIOUCHHS, A (looff)

[ToporoBoe HampsikeHHE Ha U

BBIBOJIE «C» BBI3BIBAIOIIIEE J OP(©) 7 8,5 10 oM. pucyHOK 8

aBapuiiHOE OTKJIIOYEHME, B (Urr )

BbIxoiHO#M cpeaHHii TOK IBbIX.CP ) ) 100 f{rpznszél\.mepaType CperH

Ka)XJI0T0 KaHaina, MA (loav) o pI/IC’YHOK 1
BpeMennbie napamerpbl

Bpewmst 3anepxku BKIIFOUEHMS taicn

MEXIy BXOJOM U BBIXOJIOM, (ton) - 3 4

MKC, (C yueToMm tmm) o

Bpemst 3anepkku BBIKITIOUE- —

HUS MEXIY BXOJOM U BBIXO- (tofr) - 0,6 1,0

JIOM, MKC

Bpewms miiaBHOTO aBapuitHO- torin

IO OTKJIFOUEHUS yIIPaBIsIEMO- (taie) 1,5 2,2 3,0 [cMm. pucyHOK 7

T'O TPAH3UCTOPA, MKC

JITMTEeNbHOCTh YIIPaBIISIO- tymp 5 i i

IIeTro MMITYJIbCa, MKC

(t)




OxoHyaHue Ta0IAIBI 3

HaunmenoBanue napamerpa, BbykBennoe Hopwma mapametpa [Ipumeuanue
€IMHUIIA U3MEPEHMUS, o003HaYCHHE | HE THIIL. HE
(peKUM U3MEPECHHS) rnapamMeTpa | MeHee 6onee

BpemenHble mapaMeTpbl
JUITMTENIBHOCTD «MEPTBOTOY tus
BPEMEHHU Ha MEePEKIIOYCHHE, (tao) 2 2,5 3 CM. pUCYHOK 13
MKC
JIMTenbHOCTh OJIOKUPOBKH tei0K 100 120 150 oM. DHCVHOK 9
B PEXKHME aBapHHU, MC (teLock) - pucy
Bpemst 3anmepxxku cpabaTbl- ton
BaHU 3aIATHl 10 HEHACKIIII- (t) 2,0 2,7 3,5  [cM. pucyHOK 6
SHHIO, MKC
JiTenbHOCTh (POHTOB
BKJIFOUEHHS/BBIKJIIOUEHHS, HC, to - 80 150

(10Om/10 u®d)

IlapameTpbl BX0J10B yNIpaBJIeHUsI

OcTaTto4yHOe HaNpsHKEHUE UocT (Fault) ) ) 1 | — 10 MA
Ha BeiBoJie «Faulty, B (Ures (Fault) Fare "
Toxk ynpasienusi, MA, lymp ) 05 1

(Uyrr=5B) (1) ’

3azepxka cpabaTbIBaHUS 371 (Fault) ) ) 1

BeIxoaa «Faulty (td (Faui)

Tabnuna 4 — IpenenbHo-10MyCTUMBIE U MIPEACIIbHBIC MTApaMETPhl M PEXKUMBI IKCILTyaTalluy JpaiBepa B 1ua-

Ia3oHe TeMreparyp oT munyc 60 o + 85 °C.

HanmenoBanue nmapamerpa, bykBeHHOE Hopwma mapamerpa IIpumeyanune
eIMHUIA U3MEPEHUS o0O3HaueHHUE | HE THII. HE
napamerpa MeHee Oosee
I[lapameTpbl NUTAHUSA
HomunansHOE HanpspkeHHe Urn.nom
13,5 15 16,5
nutanus, B (Ucc. nom)
MaxkcuManbHbIN TOK TOTPEO- IH maxc ) ) 750 om. prcviok 11
JICHUS TIOJ1 HArPY3KOH, MA (lLmax) - puey
* MOIIHOCTh MCTOYHUKA ITHTA-
HUS BBIXOJIHOM YacTH JipaiiBepa Ppcioc 3 - -
JUUTS KaXKJIoro KaHaia, BT
BpeMenHbIe napamMeTpbl
MaxkcuMaibHas pabodas fPAB waxe i i 100 10
gacToTa, Kl 11 (fop max) M. PHCYHOK
ITapameTpbl H30JIMH
DnexkTpuyeckas IpOYHOCTh U
M30JISIIANA MEXKYy BXOJOM H M3(BX-BBIX) - - 4000 DC, 1 mun
BbIxOIOM, B (UisoLn-oum)
DnexkTpuyeckas IpOYHOCTh Uus ) ) 2000
M30JISIIMHA MEX Ty KaHaiamu, B (UisoL)
OOpatHoe HanpsKeHHE Ha Uosp (c) 1800 ) i
BeIBOs1aX «Cl» u «C2», B (Ur ()
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HaunmenoBanue napamerpa, bykBennoe Hopma nmapametpa [Tpumeuanue
€IMHUIIA U3MEPECHHS o0o3HaueHHE | HE THIIL. HE
napameTpa MEHEe 6onee
ITapaMeTpbl BX0/10B YNIPABJIEHUSI
BxonHoe HanpsiKeHHe BHICOKOTO Ulsx 35 ) 55
ypoBHsi, B (Un) ' ’
BxonHoe HanpsikeHHe HU3KOTO U%x 0 ) 08
ypoBHsi, B (Un) ’
MaxkcuMaibHbIHA TOK Ha BEIBOJIE IFmake
- - 10
«Faulty, MA (1Fmax)
MakcumaabHOEe HAIMPsDKEHHE Ha Uruaxc ) _ 20
BBIBOZIE «Faulty, B (Urmax)
* cripaBOYHBIIN MapaMeTp

3 ®YHKIIUOHUPOBAHME JIPAMIBEPA

3.1 B cocraB apaiiBepa BXOAAT cieayrouiie QyHKIHMOHATbHbBIE Y3IIbI:
— BXOJHas JIOTHKA,
— CXEMBbI yIpaBIlieHUs 3aTBOPAMH TPAH3UCTOPOB;
— CXEMBI 3alllUThl OT MOHMWKEHHOT'O HAIIPSDKEHUS Ha 3aTBOpaX yHpaBIsieMbIX TPAaH3UCTOPOB;
— CXEMBI 3alllUThl YIPABISEMbIX TPAH3UCTOPOB OT MEPETrPYy3KHU MO TOKY;
— DC/DC-npeobpasoBaresb, GopMUpYOLIHA HEOOXO0IUMbIC HANIPSDKCHUS Ha BBIXOJAX Ipaii-
Bepa

3.2 Pabora npaiisepa.

[Topaua «wrior.1» Ha ynpasnstouuii BxoJ «IN1» unn «IN2» npuBeser K OTKPBITHIO COOTBETCTBYIOLIETO
ynpasisieMoro tpansucropa. OnHoBpemenHas nogada Ha BXoabl «IN1» u «IN2» ypoBHs «ior.1» npuBenér
3allUPAaHUIO YIPABISIEMBIX TPAH3UCTOPOB (OJIOKMPOBKA OJHOBPEMEHHOI'O BKIIOUEHHMS). YBEJIWYEHUE MaJICHUS
HaIpsDKEHUs B OTKPBITOM COCTOSIHMM Oosiee, ueM Ha Urnop(c) 3a BpeMms, npesbliaroniee {31, npuseneT k cpada-
TBIBAHUIO 3AIIUTHI MO MPEBBIIICHUIO TaJIeHHUs HANPSKEHUsI B OTKPBITOM COCTOSIHMHU (T10 MEperpys3Kke 1Mo TOKY).
[Tpy BOBHMKHOBEHHH aBapuu yrpaBieHHe 000MMHU KaHajdaMu OyneT 3a0JIOKHPOBAHO M OTKPOETCS TPAH3HUCTOP,
BKJIFOUCHHBII 110 CXeMe C OTKPBITBIM KoJUTeKTopoM (BbiBox «Fault»). Eciu BeiBosbl «Rin» u «Rout» pasbenn-
HEHBI, TO COPOC peXKrMa aBaphH MPOU3OUAET MpHU ToAavYe «ior.1» Ha BXox «Rin» u mo nepemHeMy (GppoHTY
aroboro u3 curHanoB ympasneHus: «IN». Ecnu BeiBogst «Riny u «Rout» coenuuensl, To cOpoc aBapuu mpo-
U30MIET aBTOMaTHUeCKH Yepe3 Bpems {siok. B ciyuae, eciu npuunna «aBapum» He OblIa ycTpaHeHa, UK 3a-
IIUTHI TOBTOPUTCSL.

CHuKeHue HamlpsDKeHUs MMTaHuA JIpaiiBepa 10 ypOBHA Mopora cpadaTbIBaHUS 3aIUTHI OT MOHUKEHHO-
ro HanpspkeHus nuTaHus apaiiBepa Uxnn+ MPUBEAET K 3aKPBITUIO YIIPABIIEMOT0 TPAH3UCTOPA HE3aBUCUMO OT
BXOJIHBIX CUTHaJOB ympasieHus. [lo mopory cpabaTbiBaHus 3alIUTHl OT MOHMKEHHOTO HANpsDKEHUS MUTAHUS
npaiiBepa Unnn- CUTHAJIBI yIpaBJiIeHUsT BoccTaHOBATCS. [Ipu cpabaThIBaHUM 3aIUTHI OT TOHM)KEHHOTO HArpsi-
KCHUs MMTaHUS CUTHAJ OIIMOKK Ha BbixoJie «Faulty He mosiBisieTcs; Tak e He MOSIBUTCS CUTHAJIA aBapHH TPU
cpabaTbIBaHUH OJJOKUPOBKH HA OJTHOBPEMEHHOE BKIIIOUCHHE.

Juarpamma, nosicHsitolast paboty JipaiiBepa, IpuBeAeHa Ha PUCYHKE 4 (C BHEIIHUM CUTHAJIOM cOpoca).
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PucyHnok 4 — @yHKIMOHaIbHAs UarpaMMa padoThl ipaiiBepa IpHU «aBapui»

4 IOJAKJIFOUEHHUE JIPAMBEPA

4.1 Cxema BKJIIOYEHUS JPANUBEPOB MPUBEICHBI 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 \\

Pucynok 5 — Cxema BKItou€HuUs JipaiiBepa

4.2 IN1, IN2 — Bxozs! ynpaBieHUs: CUWIOBBIMU TpaH3ucTOpamu. [Ipu mojgaue ynpasisiomero Hampsxe-
HUS CIIeJyeT YUUThIBaTh, YTO HA BXOJAX YNpPaBJIEHUS yCTAaHOBJIEHBI OOpaTHBIE 3alllUTHBIE 1n0bl. Eciiu Hanps-
KEHHE yTpaBjieHMs] OyJeT MpeBbIIaTh HANpsKeHUs] nuTaHus 6onee yeM Ha 0,6 B, mpousoiaér yBenndyenue
TOKa TIOTPEOJICHHS TT0 BXO/IaM U TIPU 3HAYUTEITHHOM TPEBBIICHUN HANPSHKEHUST TUTAHUS ApaiiBEp MOXKET BBIN-
TH U3 CTPOSI.

[Tpu ogHOBpeMeHHOM Mojave «ior.1» npou3oiaéT GIOKMPOBKa yHpaBieHuss U 00a TpaH3ucTopa OyayT
3aKPBITHI.

4.3 Fault — BbIBOI, CHTHATIM3UPYIOIIMI O BOSHUKHOBEHUH aBapuu. BbIBOJ mpencTaBiseT co00i OTKpbI-
TBIA KOJUIEKTOP TPaH3HCTOpa CXeMbI 3alIUThl. [Ipy 3TOM TpaH3ucTop OyJeT OTKPBIBATHCS TOJIBKO MPH aBapuH,
BBI3BAaHHOM Meperpy3Koil CHJIOBOIO TPAH3UCTOPA MO TOKY; MPU CpabaThbIBAHUU 3aLIUTHI 110 HEJOHANPSIKEHUIO
TpaH3UCTOp OYAET 3aKPBIThl HE3aBUCHUMO OT BXOJIHBIX CUTHAJIOB yNpPaBJIEHUS (CUTHAJIBI BOCCTAHOBSTCS MIPU J10-
CTHKEHUHU YPOBHS MHUTaHUS cOoOoTBeTcTBYIomEero Uuvio-), OTHAKO cUrHalu3aiuu o0 omulKe B JaHHOW CUTYya-
IIUH HE TIOCIIETyeT.

4.4 Rin — Bxoj cOpoca pexumMa aBapuu. [Ipu OCTOSHHOM MPUCYTCTBUU Ha BXoje «Rin» ypoBHS «ior.1»
cOpoc pexxuma aBapuM OyJeT OCYIIECTBIATHCS MO KAXKIOMY NepeaHeMy (pOHTY cUrHaioB ympanieHHs «IN».
YacroTa curHana ynpasieHus (curnasia copoca) He goipkHa npesbimath 500 I'm. OtcyTcTBUIO cOpoca COOTBET-
CTByeT «1orT.0»; cOpOC OCyIIeCTBISIETCS MoAayuei «J1or. 1», mpu 3TOM padoTa apaiiBepa OyJeT pa3pelieHa TOIbKO
P TIOSIBJICHUH TiepeaHero (ponTta moboro n3 curHalioB «INy», T.e. ycrmoBuem cOpoca sIBISIETCS PUCYTCTBUE
ypOBHs «JIOT. 1» Ha Bxoze «Rin» B MOMEHT mosiBiicHus iepeaHero gpponta Ha Bxoae «IN1» wmm «IN2y.

10



4.5 Rout — BBIXOJ BHYTpEHHEH cXeMbl cOpoca pexuma aBapud. [Ipu coenuHeHUH BBIBOJIOB «Riny» u
«Rout» copoc OyneT ocymecTBIATHCS aBTOMAaTUYECKH Yepe3 BpeMs, YCTaHOBIEHHOE pe3rucTopoM RO, u 1o me-
peaHemMy (GpoHTY JIFOOOTO U3 CUTHAIIOB yrpaBiieHusT «IN.

4.6 Us — Bxon muTtaHus apaiiBepa. [Ipy yMmMeHbIlIeHUN HaNpspKeHUsS MUTAHUS ApaliBepa YMEHbIIAETCs
BeixoaHOe Hanpspkenue DC/DC — npeoOpasoBartess, T.€., €ClIM MUTaHHE MEHbIIIE JOMYCTUMOIO YPOBHS, BXO/I-
Has CXeMa MOXKET paboTaTh MCIPAaBHO, OJHAKO HA 3aTBOpAX YIPABISEMBIX TPAH3UCTOPOB HAIPSKEHHE MOXKET
ymacTb 10 ypoBHs «UuvIo-» 1 ynpaBieHne TpaH3UCTOPOM OyIeT HEKOPPEKTHBIM.

Tok nmotpeGienus mo BXOAy MUTaHHs cocTaBiseT He Oonee 250 MA 6e3 Harpysku. [Ipu moakimroueHun
TPaH3UCTOPOB TOK MOTPEOICHUS YBEIUYMBACTCS HA BEIMYMHY TOKA MEpe3aps/IKi 3aTBOPA U MOXKET JOCTUTaTh
750 MA (mipu t = 25 °C), uTo cooTBeTCTBYeT BHIXOAHBIM ToKaM 100 MA Ka)K0T0 KaHaia ¢ yCJIOBHEM OJMHAKO-
BOI Harpy3ku Ha o0a kaHana. Eciau Harpy»eH TOJbKO OJIMH KaHaj, TO TOK MOTPEOJIeHUs HE TOJIKEH MPEBbI-
math 450 MA. Tlpu Gosbiiem Toke notpedierus DC/DC — npeoOpa3oBaresib MOKET BBIMTH M3 CTPOs, JIMOO,
IPU KPAaTKOBPEMEHHOM IPEBBINICHUN TOoKa moTpebienus B 750 MA, BeixonHoe HanpspkeHus DC/DC — npeo6-
pazoBaTelisl YMEHBIIUTCS 0 HEAOMYCTUMOI'O YPOBHS U CpabOTaeT 3alliTa 110 HeIOHANPSXKEHUIO, YTO MPUBEIAET
K HEKOPPEKTHOMY YIPABIEHHUIO TPAH3UCTOPOM. TOK MOTpebsieHHs 3aBUCUT OT YacTOThl CUTHAJIa yNpaBJICHHUS,
OT 3HAYEHUI CONMPOTUBIICHUN 3aTBOPHBIX PE3UCTOPOB U OT BXOAHOM EMKOCTH 3aTBOpa. Tem caMbIM, MPH dKC-
IUTyaTaluy JipaiiBepa clieyeT AeiaTh ONpPaBKy Ha TOK NOTPEOJEHUS B 3aBUCUMOCTH OT TPaH3UCTOpa, HAa KO-
TophIe OyAeT paboTtaTh npaiiBep (cM. pucyHOK 11), a Takke MompaBKy Ha TEMIIEPATypy OKPYXKAroIIeH Cpeabl
(cM. pucynok 12). JIyi1 KOppeKTHOH pabOTHI JpaiiBepa HEOOXOIMMO YUUTHIBATE €r0 00JacTh Oe30macHoii pado-
TbI (cM. prucyHok 10).

4.7 GND — o6muii BbIBOJI IIeTIeH MUTAHUS U YIIPABICHUSI.

4.8 C1, C2 — BbIBOJIbI IOAKIIOUEHHS KOJIJIEKTOPA (CTOKA) YIpPaBIsAeMOro TpaH3ucTopa KaHaia 1 u Ka-
Haja 2 COOTBETCTBEHHO. BBIBO/IBI MpeaHa3HAuEHbI JUIsl KOHTPOJIS MaJeHUs HallpshKeHUs (3aluTa 10 Hachlle-
HUIO) Ha TpaH3uctopax. [lopor cpaGaTeIBaHUS 3aIIMTHI [0 HEHACHIMICHUIO perynupyercs pesucropamu Rs. B
cllydae €cii 3alluTa OT MePEerpy3Ku 1Mo TOKy YNpaBisieMOro TpaH3ucTopa He Tpedyercs, To BeiBoa «Cy» creny-
€T 3aKOPOTHUTH Ha BBIBOJI «E» COOTBETCTBYIOIIErO KaHaia.

4.9 G1, G2 — BIBOJBI MOAKIIOUEHHUS 3aTBOPOB YIIPABIIAEMbIX TPAH3UCTOPOB KaHaia 1 1 kaHana 2 cooT-
BETCTBEHHO.

4.10 E1, E2 — o0rmuie BRIBO/IBI BBIXOIHBIX IIeTeH kaHaIa | 1 kaHaa 2 japaiiBepa; BHIBOIBI TIOIKITIOYCHUS
SMUTTEpA (UCTOKA) YIPaBIIIEMbIX TPAH3UCTOPOB KaHaja 1 ¥ KaHana 2 COOTBETCTBEHHO.

4.11 R3 — pe3ucTopsl HaCTPOMKHU Mopora cpabaThIBaHUs 3aILUTHI 110 HEHACHIIEHUIO. [lopor 3amuTh
JIOKUT B Anana3zoHe ot 3 10 9 B (ecnu pe3ucTop OTCYTCTBYET, TO HampshkeHHe MakcuMaibHo (9 B tum.); ecnu
PE3UCTOp 3aKOpoueH, To MuHUMabHO (3 B tum.). [Ipu nocraBke Hanpsbkenue pasro 8,5 B tun. I'paduk 3aBu-
CUMOCTH HampsKEHUs] cpadaThIBaHUS 3aIIMUTHI 10 HEHACHIIIEHUIO OT HOMHHAJIAa pe3ucTopa «R3» mpencraBieH
Ha pUCyHKe 8.

4.12 RO — pe3ucTop HACTPOMKHU JIUTEIBHOCTH OJIOKUPOBKHU B peKUME aBapHH. JJIUTEIBHOCTh OJIOKHU-
poBKkH JIexkHT B tuanazoHe ot 10 no 500 mc; He omycKkaTh 3KCILTyaTalMIo JpaiBepa ¢ 3aKOPOYSHHBIM HIIU OT-
CYTCTBYIOUIMM pe3uctopoM «RO». [Ipu nmocraBke qmutenbHOCTh 610KUpoBKU paBHA 120 Mc Tum. I'paduk 3aBu-
CUMOCTH JUIUTEIbHOCTU OJIOKMPOBKH B PEKHMME aBapuH OT HOMHUHaJa pe3uctopa «R6» npeacrasieH Ha pUCyH-
ke 9.

4.13 RBKJI/BBIKJI — PE3UCTOPHI HACTPOMKH WMIYJIHCHOTO TOKA BKJIFOUEHUs/BhIKIIOUeHH. [Ipu mocTas-
K€ Ha JIpaiiBepe yCTaHOBJIEHBI PE3UCTOPHI C HYJIEBBIM CONPOTUBIIEHUEM. JloNyCcKaeTcs KCIUTyaTalus ApaiBepa
C 3aKOPOYEHHBIMH pe3UCTOpaMH RBKJI/BBIKI WJIM € pPE3UCTOpaMHM pa3HbIX HOMHHAJIOB Ha BKIIIOYe-
HUH/BBIKITIOYECHUH.

4.14 CmB12 - BpeMsI3aJaomne KOHAECHCATOPHI JUTUTEIIBHOCTH «MEPTBOTO» BPEMEHH KaHaia | u KaHaia
2 COOTBETCTBEHHO. /JIMTENTFHOCTh «MEPTBOTO» BPEMEHH JIS)KHUT B auamnazone ot 1 1o 10 MKc; ecinm KOHIEeHCa-
TOPBI OTCYTCTBYIOT, TO JAJIUTEIBHOCTh «MEPTBOT0O» BpeMeHH MUHUMabHA (1 Mkc Tu.). Ilpu mocraBke «MEPT-
BOE» BpeMsl paBHO 2,5 MKC TUIl. ['padiK 3aBUCUMOCTH BEJIUYHHBI «MEPTBOT0» BPEMEHH OT HOMUHAJIA KOH/IEH-
catopoB «CMB» IpeJiCTaBlIeH Ha pucyHke 13.

4.15 CnB — BpeMs3aIaronife KOHAECHCATOPHI JUIUTEILHOTO IUIABHOTO aBapHHOTO BBIKIIOUeHUs. J[mu-
TEJIBHOCTH IJIAaBHOTO aBapUWHOTO BBIKIIOUEHHUS JIGKHUT B Auana3one oT 1 1o 10 MKc; eciiu KOHIEHCATop OTCYT-
CTBYET, TO JUIUTENILHOCTD BBIKIIOUEHHUS] MUHUMalbHA (1 Mkc Tur.). [Ipu nmoctaBke ATUTENBHOCTH MJIaBHOTO BbI-
KIIIOYEHHUs paBHA 2,2 MKC THIL. ['pad)uk 3aBUCHMOCTH IJIaBHOTO aBapUITHOTO BBIKJIIOYEHHUS OT HOMHHAJIa KOH-
nencaropa «CrB» NpeJCcTaBlIEH HA PUCYHKE /.

4.16 C3 — BpeMsA3aalofe KOHACHCATOPhI [UINTEIBHOCTU 33€PKKH CpadaThIBaHUS 3aLIUTHI 110 HEHa-
CBHILICHUIO. J[TUTENbHOCTD 3a/Iep:KKHM cpabaThIBaHUS 3AIUTHI 10 HEHACHIIICHUIO JISKUT B IMANa30He
ot 1 1o 10 MKC; ecu KOHIEHCATOp OTCYTCTBYET, TO JJIUTEIBLHOCTh 3aepKKi MUHUMalIbHA (1 Mkc Tut.). [Ipu
MIOCTaBKE JJIMTEIBHOCTh TUIABHOTO BBIKIIOUEHHS paBHA 2,7 MKC TUIl. ['paduk 3aBUCHMOCTH JITUTEIHHOCTH 3a-
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JEpKKU CpadaThIBaHUs 3aIIMUTHI [0 HEHACBIIIEHUIO OT HOMUHAJIA KOHAeHcaTopa «C3» mpeacTaBieH Ha PUCYH-
Ke 6.

[Tpu HacTpolike JIUTEIBHOCTH 3aJEPKKU U ATUTEIHOCTH IIJIABHOTO aBAPUITHOTO BBIKJIFOUEHUS CIIEAYET
PYKOBOJICTBOBAThCS MpaBuiiom: tyrp > 133 + tis + tve + 2,5 MKC, B IPOTUBHOM cilydae JpaiiBep B peKUME aBa-
puu Oynet paboTaTh HEKOPPEKTHO.

MunumaiibHast ~ JUIMTENIBHOCTh  MMIYJIbCa  YIPaBICHUS  JIOJDKHA  YJIOBJIETBOPSITH  MPaBUITY:
tMB — 2 MKC > 2 MKC

5 TPA®UKH, MOACHAIOIIUE PABOTY IPAWBEPA

1200 ¢ 60 —
1000
800
8
E 600 8
() o
400
200
0 | } : ! 0 } . } :
2 4 6 8 10 2 4 6 8 10
t, MKC t, MKe
Pucynok 6 — I'paduk 3aBUCMMOCTH ATUTEIBHOCTH 3a- Pucynok 7 — I'pacuk 3aBUCMMOCTH ATUTEIBHOCTH
JEP>KKU cpabaThIBaHUSI 3AIUTHI 110 HEHACKIIICHUIO OT IJIJABHOTO aBAPUHUHOTO BBIKJIFOUECHUSI OT HOMUHAIA
"HoMmuHaita éMkoctu C3 émkoctu Cs
100 + 1200
Q0 +
80 | 1000
70 + 800
= 60 =
S50 + g s00
of 40 + o
a0 1 400
20 - 200
10 +
0 . | | | | 0
3 4 5 6 7 8

Pucynok 8 — I'pacduk 3aBUCUMOCTH TOPOTOBOTO
HAIPSKCHUA 3allIMThBI 110 HCHACBIIICHHUIO OT HOMHWHAJIa
pesuctopa R3

Pucynok 9 — I'paduk 3aBUCUMOCTH JTUTEITHHOCTH OJ10-
KHPOBKH B PeKUME aBapuu OT HOMUHaJa pe3uctopa RO

450 |

CB, HD f, kl'y

Pucynok 10 — I'paduk obGnactu GezomacHoii pabotel  Pucynox 11 — I'pauk 3aBUCUMOCTH TOKa MOTPEOICHUS
npaiiBepa B 3aBUCUMOCTHU OT YaCTOTHI U EMKOCTH 3a- OT YacTOThI CUTHAJIA YIIPABIICHHUS MTOJ] HArpy3KOi
TBOpa 6e3 3aTBOPHBIX pe3ucTopoB mpu 25 °C it émkoctedt 3arBopa S HO, 10 HD, 25 H®, 50 ud
(Harpy3ka Ha OJIMH KaHaJ)
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Pucynoxk 12 — I'paduk 3aBUCUMOCTH MPEEITHHO JIOMY- Pucynok 13 — I'paduik 3aBUCUMOCTH IITUTEIHHOCTH
CTHUMOTO BBIXOJHOT'O CPEJIHEr0 TOKA OT TEMIIEpaTypel  «MEPTBOTO» BPEMECHH Ha NIEPEKIIFOUESHUE OT HOMHUHAJA
okpyskatorieii cpezsl (mpu f= 10 kI'm) émkocteit CMB

6 YKA3AHUSA IO DKCINVIYATAIIUHU

[paliBep NOJKEH 3KCILTyaTUPOBATHCS B YCIOBUSAX BO3JICHCTBUS HA HETO CIEAYIOIIMX MEXaHUYECKUX U
KIIMMaTH4eCKUX (haKTOPOB.

TpeOoBaHUSA MO CTOWNKOCTH K BO3/I€eliCTBHIO MeXaHUYECKNX (PAaKTOpPOB

Mexannueckue pakropsl — o [OCT PB 20.39.304, rpynna 1.3, B ToM uncie:
CunycounanbpHas BUOpaius (BUOPOIIPOUHOCTD):

JTAAITABOH TACTOT . ..ceevuuneeeirrnneeerrneeerrneessrneesessneessrnssesssniseesssnneees (10 —500) I'g
AMIUTUTYIA YCKOPEHHUS. ....evevvevienreeeeeereeseessesseeseesseessesseesesssesseessans 100 m/c? (10 g)
MexaHu4eckuii yaap MHOIOKPAaTHOI'O IEUCTBHUS:

MTUKOBOE YIAPHOE YCKOPEHHEC. .. .t uvrrenseneanearareneaneanananennns 100 m/c? (10 g)
TUTUTEIBHOCTD JEHCTBHS . .. ettt et ettt eeeeeaiaaeneans 0,1 —2mc
AKYCTHYECKUH IIyM:

D117 £201 ;1 T0) ¢ B 1o 1 A (50 —-10000) I't
YPOBEHB 3BYKOBOTO JTABIICHHUSI. . .. s euvveeeeenneennneenneannnennneennenns 135 nb

TpeOoBaHMA MO CTOMKOCTH K BO3JIEHCTBHIO KIMMATHYECKHUX PpakToOpoOB

Knumarunueckue paxtops — o 'OCT PB 20.39.304, rpynma 1.3, B Tom uuce:

AtmochepHOe TOHIKEHHOE pabouee JaBIeHHE . .....................00000 I1a (450 mm.pT.CT.)
ATMoc¢epHoe MOBBIIIEHHOE paboyee AaBIEHHE ..................... 106000 I1a (800 MM.pT.CT.)
[ToBbIIeHHAs: pabovast TEMIEPATYPA CPEIBL. . .vneeeenreennnennnnnn +85°C

[ToBbIIeHHAS TIpEIeTbHAS TEMIIEPATYPA CPEABL. . e .uveerneennnn... + 85 °C

[TonmxenHas padbodast TEMIEPATYPA CPEIIBL. . ..eeuueenreennnennnnnn munyc 60 °C

[ToHmxkeHHas peeNbHAs TEMIIEPATYPA CPEIBL. .. .nueeneeennnnnne. munyc 60 °C
IToBpIIIEHHAs OTHOCUTENLHAS BIAXKHOCTD npu

temmneparype + 35 °C (6e3 KOHICHCALUY BIATH). ... .eueenennennnn.. 98 %

N3MeHeHune TeMnepaTrypbl OKPYKAIOIIEH CPEIIBL. ... ..vveennneennn.. oT munyc 60 °C no + 85 °C
ATMOcCdepHbIe KOHIEHCUPOBAHHBIE OCAIKH

(0705537 0 7 o To L7 ) PO Ectp

Crarrueckasi IbUTb (IECOK) KOHUEHTPAIIMS . . .vveeneeeneeennnennnenn. 5+1) /™
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TAPAHTUU NU3T'OTOBUTEJIA

["apanTy npeAnpusATUA-U3TOTOBUTENS U B3aUMOOTHOILIEHUSI U3TOTOBUTENb (TIOCTABIIMK) —
notpedurens (3akazuuk) —mo OCT B 11 1009-2001.

[IpennpusTHe-U3roTOBUTEIh TAPAHTUPYET COOTBETCTBHE IMOCTABIIAEMbIX JPaliBEpOB BCEM TPEOOBaHUSAM
AJIEN.468332.103 TY B TeueHHE raMMa-MpOIICHTHOTO CPOKa COXPAHSIEMOCTH (HapabOTKH JI0 0TKa3a) HE Me-
Hee 50000 4. B mpenenax cpoka ciayk0el Tca = 15 neT npu coOM0AeHUN TOTPEOUTEIEM PEKHUMOB U YCIIOBHMA
AKCILTyaTaluy, MPaBUJI XPaHEHUS U TPAHCIIOPTUPOBAHUS, a TAK)KE YKa3aHUH MO MPUMEHEHHUIO, yCTaHOBICHHBIX
AJIEN.468332.103 TV.

CpoOK rapaHTHH UCUYHCIISETCS C aThl U3TOTOBJICHMS, YKa3aHHOHN Ha JpaiiBepe.

8 KOMIIJVIEKTHOCTb

KommiekTHOCTB ipaliBepa mpuBeeHa B Tadnuue S.

Tabauma 5 — KoMImiekTHOCTh

HaumeHnoBanue KosmmuectBo 3aB. Ne [Tpumeuanue

1 [dpaiiBep 5/AP212011-Al

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

3 JpaiiBep momubix Tpan3uctopoB (BTU3 wunum
MOII) ¢ nonesbim yrpasienuem 5/{P212011-A1.
[Tacopt AJIEN.468332.104 TIC

9 CBUAETEJBCTBO O IPUEMKE

HpaiiBep(sl) COOTBETCTBYET(IOT) TEXHUYECKUM  YCIOBUSIM
AJIEN.468332.103 TY u npu3HaH(bl) TOJAHBIM(H) AJIS SKCIUTyaTaIl|H.

[Ipunst no uzBemeHuo Ne oT
narta
Mecto mina Mecto UIg nrrammna
mrammma OTK MIPEACTABUTEINS 3aKa3uuKa
Mecto nns mramna «llepenpoBepka nporsBeneHa »
naTta
Mecto nis Mecto 114 mrammna
mramira OTK MPEICTABUTEIS 3aKa3UMKa

AO «Qaextpym AB»; 302020, r. Opéa, m. Hayropckoe, 3a. 5/2, nom. 10;
TeJ. (4862) 44-03-44, dakc (4862) 44-03-48; e-mail: mail@electrum-av.com, www.electrum-av.com
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