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MOY/13105(3110)-Hcn.4

Cnenano B Poccun
H3B.24-21

' v AO "3NMEKTPYM AB"

MoayIb YNPABNEHUA BEHTUIIbHBLIM ABUTATEJIEM NOCTOAHHOIO

TOKA Moy[ 3105; MOYy[ 3110

2 YcrpoiicTBO 1 paGoTa MOy.ast

NACMOPT
AJIEN.435744.103 NC

1 Haznauyenue
1.1 Moaynb mosynpOBOJAHUKOBBIA MpEAHA3HAYCH JJISl YIPABICHUS, PETyJUPOBAHUS U CTaOMIM3AIUH
CKOPOCTH BpaIlleHUsI CHHXPOHHOT'O JBUTATEISI C IIOCTOSTHHBIMU MarHUTaMH M IaTYNKAMH TTOJIOKEHHS pOTOpa.

2.1 Mopynp mnpencraBiseT co0OoW THOPHIHYIO COOPKY TE€pPMETHYHON KOHCTPYKIIMHM B METalo-
rulacTMaccoBoM kopiryce (puc.l). Ha BepxHeil mMOBEpXHOCTH KOpIyca PacIoIOKEHbl BEPTUKAIbHBIC BHIBOIBI
IUTSL TIOJKITFOYEHHUST MOHTKHBIX TPOBOJIOB. HIDKHSS MeTaundyeckasi MOBEPXHOCTh KOPITyca SBIISIETCS TEIUIO-
BhIIeIstomei. s obecnieyeHnst Hae)KHON pabOThI MOyt HEOOXOIUMO YCTaHOBUTH KOPITYC MOJYJISl HA TeTl-
J00TBOA (PagraTop MIIM KOHCTPYKTHBHBIN 3JIEMEHT).
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6 — Bx.TAX2
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Pucynok 1 — ['aGapuTHBII yepTexk 1 Ha3HAUYE€HUE BBIBOJOB MOAYJIS
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Pucynok 2 — CtpykTypHas cxema U cxema BKJIOUEHHS MOJTyJIs

2.2 Monynp sBJISI€TCSI BBICOKOMHTETPUPOBAHHON THOPUAHOM cXxeMoil, BKIIIOYaoIIeil B CBOEM COCTaBe
MOHOJIMTHYIO CXEMY YIIPABIIEHUS, CXEMY MIEKTPOHHOTO TAXOMETPa, BCTPOCHHBIN NCTOYHUK NMUTAaHHsI, MOIIHbIE
BBIXOJIHBIE KJIFOUHM Ha MOJIEBBIX TPAH3UCTOPAX, BKIIOUYEHHBIE 110 CXeMe Tpex(pazHoro HHBepTopa. Moayib 1mo3-
BOJISIET YNPABIATh TPeX(pa3HbIM JIBUraTelIeM MOCTOSHHOTO TOKAa C JaTYMKaMU MOJIOXKEHHUS poTopa, o0ecreun-
Bas: PETyJUPOBAHME U CTAOMIN3ALMI0 CKOPOCTH BpAIll€HUs ABUTaTENs, TOPMOXKEHUE JIBUraTells, U3MEPEHUE U
OTpaHUYEHUE YPOBHS TOKA MOTPEOIIEMOro OOMOTKAMHU JIBUraTelis OT BHEIIHETO UCTOYHUKA, BbIJIady CUTHaJIa
«/OIINBKA» B KpUTHUECKUX pEKUMAX.

CrpykTypHast cxema MOJIYJsl NPEIACTaBlIeHa Ha pUCyHKEe 2. DYHKIMOHAIbHOE Ha3HAYEHHE BHIBOJIOB
MOJTyJIsl OTpaXkeHo B Tabmuie 1.



Tabmuna 1 — OyHKIIMOHATBFHOE HA3HAYCHHUE BHIBOJOB MOIYIIS

Hanmenosanue Hasznauenue

+U xom HanpsixeHue nuraHus

- U xom (006r1) OO6muit MUHYC

TTur JITTP Hanpspkenne nuTaHus JaTYMKOB MOJIOKEHUST poTopa (IaT4MKOB XOJula UM ONTUYECKUX
JTATYMKOB)

HA, 1B, J1C Bxo/1b1 OAKIIIOUEHUS TATYUKOB MTOJIOKEHUSI pOTOpa

Breix A, Brix B,
Boixozp! 41 noakiIt0oueHus 0OMOTOK JIBUTATENS

Brix C

Uortops Hcrounuk omnopHoro HaNpPSDKEHHs U1 OpraHu3auuy Uynp u popMupoBanus Toka 3apsaa
Bpemsizagatrouux emkocteit Ct, Cr.

R1/Cr [Toaxmouenue Bpemsizagaromux emMeHToB Ct u RT onpenensomux JIUTEIbHOCTh UM-
MyJIbCOB CTaOMIM3aTOpa CKOPOCTH (TaXxoMeTpa)

FTAX Beixon curnana TaxomeTpa, 4acToTa KOTOPOTO ONPEAEIAETCS CKOPOCThIO BPAIICHUS JBU-
raressi, JJIUTeIbHOCTh UMITYJIbCOB - BeIMYUHON RT, CT M CKOPOCTHIO IBUTATENS

U ynop CurnaJ ynpasiieHHsI CKOPOCTbIO, HEMHBEPTUPYIOIM Bxoa yeunutens UM
JuddepeHnnansHblid BXO CUTHANIA PACCOTIIACOBAHUS, HHBEPTHPYIOIINUN BXOJ] YCHIIUTEIIS

Bx TAX1
1M
JuddepeHnnansHblid BXO CUTHAJIA PAcCOTIACOBAHMS, MHBEPTUPYIONIUN BXOJ KOMITapa-

Bx TAX2
topa [IITNM
[Tonxmouenue Bpemszagaronux 31eMeHToB Cr, Rr ompeaensomux 4acToTy TeHeparopa

oc1
1M

60°/120° Ynpasienue pexxumMoM (ha3upoBaHUs IBUTATEINS

BII/H3 YpasineHue HalpaBICHUEM BPAICHNUs] pOTOPA JBUTATENs

PA3P Paspemenne pabotel/OcTaHOB ABUTATENS

TOPM JlnHaMu4yeckoe TOPMOKEHHE IBUTATENS
Brixonno#t curnan, moctpoenHsil mo cxeme OK, mmeromuii akTHBHBIM HU3KUKM yPOBEHB

JOLLIVEKA MU CIEAYIOMUX OIIMOKAX: HEMpaBUIbHAS KOJOBas KOMOWHAIMSA JATYMKOB; HAJIWYHUE
HU3KOro ypoBHsS Ha Bxoae «PA3P»; mpeBbllieHne Toka MOTPeOICHUS IBUTATENS BBIIIE
KOHTPOJIMPYEMOTO Mpejiena

TCH+; TC- BXxopl cXeMbl KOHTPOJIS. TOKA

RC+, RC- BbIX0/1bI TOKOU3MEPUTENBHOIO HIYHTA

2.3. Monynb COIEPKHUT B CBOEM COCTaBe CIEAYIOIINE PYHKIIMOHATbHBIE OJOKU:

- PEryJATOp HANPSDHKEHUS AJIS IUTAHUS 3JIEMEHTOB U Y3JI0B IpUbopa;

- HICTOYHUK OTMIOPHOTO HANPSKEHHSI ¢ BBICOKOW TEeMITEpaTypHON CTaOMIIbBHOCTBIO;

- TeHepaTop NMUII000pa3Horo curHana ajs oprauuzanuu [HIMM-KoHTpost CKOPOCTH;

- IIMM-KoHTpoOJUIep peaTu3yroluil peryiupoBaHue (U3MEHEHHE M CTaOMIM3aI1I0) CKOPOCTH Bpalle-
HUS pOTOpA JIBUTATEIIS,;

- DJIEKTPOHHBIN TaXOMETp, peaM3YIOIHNKA OOpaTHYIO CBS3b CHUCTEMBI peryiupoBanus. [IpeoOpasyer
curHaiel J{ITP B curnan paccoriacoBanus, IpONOPLHUOHATIBHBIN YPOBHIO CKOPOCTH;

- CXeMy KOHTPOJISl M OTpaHMUYCHHS TOKa, TOTPeOIIsieMOro 0OMOTKaMH JIBUraTess;

- IpaiiBephl yIpaBJIeHUs 3aTBOPAMHU BBIXOIHBIX MOJIEBBIX TPAH3HCTOPOB;

- Tpex(a3HbIii HHBEPTOP HAa KOMIJIEMEHTAPHBIX MTOJIEBBIX TPAH3UCTOPAX;

- KOMMYTaIlMOHHYIO JIOTHKY, YIPABISIEMYIO IPH MOMOIIM JIOTHYECKUX CHTHAIIOB, BOCIIPHHUMAIOIIYIO
KozoBble koMOnHauu ot TP u ¢popmupyromnlyto CUrHaisl ynpasieHHus JpaiBepaMy BBIXOAHBIX KIIFOUYEH, BbI-
narorryto curtan «/OIIMBKA» B KpUTHUECKHX peKUMaX.

2.4 BapuaHTbl COCTOSIHMI MOZYJIS MPU YIPABICHUU TPeX(Pa3HbIM LIECTUIIATOBBIM BEHTUJIHHBIM JBHIa-
TeJeM TPUBEACHBI B TabuIIe 2.




Tabmina 2 — BapuaHTsl COCTOSIHUI MOJTYJISI TIPY YIPABJICHUH TPeX(a3HbIM MIECTUIIATOBBIM BEHTWILHBIM JIBUTATENIEM
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JBonunble Bxoabl «JA», «IB», «AC», «BII/H3», «PA3P», «TOPM», «60°120° umeror TTJI-
coBMecTUMbIe ypoBHU. Ha BbIxomax «Ay», «B», «C» BeicOku ypoBeHb (1) 03HayaeT MOAKIIOYEHUE K
«+Ukom», Huskuit yposensb (0) — noakmodenne K «— Ukomy (001t MUHYC).

H
[\S)

Bricokuit ypoBens (1) Ha Bxoge «60°120% ycraHaBnuBaeT pexuM (aszupoBanus B 60 371. rpagycos,
Hu3kuil ypoBeHb (0) — pexxum dasupoanus B 120 si1. rpagycoB

n.3

[Ipu nempaBmibHOU KOMOMHanuu Ha Bxoaax «JA», «AB», «C», Huszkom ypoBHe (0) Ha BXOje
«TOPM»: BBIXOIBI «A», «B», «C» - OTKIIIOUEHBI; TOCTPOECHHBIN MO CXEME C OTKPBITHIM KOJJIEKTOPOM,
BbIx0J1 «/OIIMBKA» nMeeT akTUBHBIM HU3KUH ypoBeHb (0)

n.4

[Ipu HempaBunbHON KoMOMHauu Ha Bxomax «A», «/IB», «IC», BeicokoM ypoBHe (l)Ha Bxome
«TOPM»: BbIX0OaBI «A», «B», «C» - nogkimtoueHsl K «-Ukom» (00111, MUHYC), OOMOTKHU JBUTATENS 3a-
MKHYTBI M@Ky CO0OM, 3TUM CO3JaeTCsl TOPMO3AIasl dJIEKTPOMArHUTHas cuila (IMHAMHYECKUN TOP-
M03); Ha Bxoje — «/OLIMBKA» - au3kwii ypoBeHs (0)

n.5

[Tpu npaBunbHON KoMOMHaNMK Ha BXoAax «IA», «/IB», «[IC» (V — moboe npaBuibHOE COCTOSTHUE
Ha CEHCOPHBIX BXOJax, COOTBeTCTBYyIouIee (asuposanuto B 60° mimm 120°), Beicokom ypoBHe (1) Ha
Bxogax «PA3P» u «TOPM» - Beixoasl «A», «B», «C» HaX0aATCs B peKUME TUHAMHYECKOTO TOPMO-
xenusi; Ha BbixoJe « /OIMBKA» - Beicokuii ypoBeHs (1)

1.6

Ecnu na Bxone «PA3P» nuskuii yposens (0), a Ha Bxogae «TOPM» Bbicokuii ypoBeHb (1) - BBIXOJIBI
«A», «B», «C» HaxomdTcs B peXUME TMHAMHYECKOTO TOPMOXKeHUs; Ha Beixone - «/OLLIMBKA -
HU3KUi ypoBeHsb (0)

n.7

Ecnn nHa Bxonax «PA3P» u «TOPM» nHuskuii ypoBeHsb (0) - BEIXOABI «A», «B», «C» OTKIIOUEHBI; HA
Bbixoze « /OIIMBKA - uuskuii yposess (0)

n.8

[Ipu ypoBHe Toka (MOTpeOIIEMOTO IBUTATEIEM OT BHEIIHETO HCTOYHUKA) BBIIIE 33JaHHOTO TIpeena -
BBIXOJIBI «A», «B», «C» otkmtoueHsl; Ha Beixojae « /OLIIMBKAY - Huzkuii yposess (0).

Cursan gaTyuka TOKa SIBIISIETCS BHYTPUCXEMHBIM, C IOPOTOM cpabarbiBanus mo ypoBHio 100 MB Ha
TOKOoM3MepuTenbHOM IryHTe. Jloruueckuit Honb (0) BeipabaThIiBaeTcs mpu ypoBHe < 85 MB, moruue-
ckas enunuia (1) — ompu yposHe > 115 mB.




3 OcHOBHbBIE TEXHHYECKHE JAaHHBIC H XapaKTePUCTUKHU

3.1 OcHOBHBIE U NPEIETbHO-IOIYCTUMBIEC TapaMEeTPhl MOTYJISl IIPUBEICHBI B TabH1Ie 3.

Tabnuia 3 — OcHOBHBIE U NPEJENIbHO-I0MYCTUMbIEC TapaMETPhl

3HaveHue napaMmerpa
MOVY/I3105 | MOV/I3110 | IIpumeuyanue
min | max | min | max

En.

HaumenoBanue napamerpa O6o3HaueHue M

TemnepaTypHble peXKUMBI U TaPAMETPBI

Pabouwnii nuama3on Temmnepartyp Tpab °C | 40 | 485 | -40 | +85
Temneparypa XxpaHeHus Txpan °Cc | -60 | +100| -60 |+100
MakcumanbHas TemiepaTrypa nepexona Trep.max oC +125 +125
TPaH3HCTOPOB
TennoBoe CONPOTUBIIEHUE MTEPEXO- R T ok C/B 2 2
KOpITyC T

[TapamMeTpsl CHIIOBOTO HHBEPTOPA
[TukoBoe HanpsHKEHUE TPAH3UCTOPOB UH- Urp.max B 100 100
BepTOpa

<

Tok BBIXOTHOM MUMITYJTBCHBIM lu. max A 15 15 g: ngMKC
ToK BBIXOJHOM CpeaHui Icp. max A 5 10
ConpoTHBIIEHHE B OTKPHITOM COCTOSTHUU ReWLBKI Om 0.1 0,1 |Tipu lep. max

CHJIOBBIX TPAH3UCTOPOB

[TapameTpsl BXOJIHOTO ¥ OOPHOTO HAIMPSHKEHUN

Hanpsbxkenue nuranus Unur B 15 | 29,7 15 29,7

HiMnynbCcHOE HalpsKeHUE NUTaHUs Unut. max B 45 45 tn =5 Mc
Tok nmorpebneHus Inotp MA 60 60 |Unur=27 B£10%
Hanpsoxkenue nuranus 1P Unymp B 21 28 21 28

OnopHoe HalpsiKeHHE Uonopx B | 582 6,57 | 582 | 6,57 |lonopa=1 MA

BBIX0HOM TOK HCTOUHHKA OITOPHOTO

lonopu MA 20 20
HanpsHKeHUs

[Tapamerps! IIMIM-koHTpOIIIEpa

Z[I/Ial'la?vOH BXOIOHOTO CI/IH(I)8.3HOFO Harps-

KEHISE Uicr B 0+Uonopu

BrIxogHOE HanpsKeHUE NEPEKIIIOYEHUS R =15 xOm,

KoMIIapaTopa: Uss B 4,6 4,6 |momkn. x OBIII,
BBICOKUH YPOBEHB R =15 xOm
HU3KHi YPOBEHb Usn 1,0 1,0 nozaxi1. k Uonops

ITapamerpsl reneparopa MM

MakcumanbHOE MMKOBOE MIJIO00pa3HOE UocrL () B 4.6 4.6

HapsDKEHNE

MuHuMaTbHOE THKOBOE MTUII000pa3HOe Uocrr(1) B 1,0 1,0

HapsDKEHNE

ITapameTpsl 2JIEKTPOHHOIO TaXOMETPa

BixojHoe Hanpakenie Uss B | 36 | 42 | 36 | 42 |ltax=5mA
BRICOKHI YPOBCHD UsH B 0 0,5 0 0,5 [lTax=-10 MA
HU3KHUI YpOBEHb

HectabmibHOCTD ATUTEIHHOCTH UMITYITb- tiecT vie | 205 | 245 | 205 | 245

ca BBIXOJTHOTO CHTHaJIa




ITponomkenne TabauibI 3

[TapameTpsl BXOJIOB yIIpaBiICHHUS

Jlnamna3oH BXOJIHOTO HANpPSKEHUs! YIIPaB- Ugx.Max B | -0.3 | Uouops| -0.3 | Uomopn
TICHUS
BxonHoe noporoBoe HanpsiKeHUE
BBICOKHI YPOBEHB Uss B 3,0 3,0
HU3KUN YPOBEHb UsH 0,8 0,8
BxonHol Tok
BBICOKHH YPOBEHb | BB MKA 190 190 |UBB=5B
HU3KHUH YPOBEHb | BH MKA | -800 -800 U Bu=0 B
[TapameTpbl CXeMbI KOHTPOJIS U OTPAHUYEHUS TOKA
[ToporoBoe HampspKEHHUE Unop mMB | 8 | 115 | 85 | 115
HanpspkeHre Ha BBIX0JIaX TOKOU3MEPH- URC wB | 90 | 100 | 90 | 100 |Im=lorp
TEJIHHOI0 PE3UCTOpa
Tok orpannveHus lorp A 45 55 9,0 | 11,0
ITapamerpsl Beixoga «/OIINBKA»
Hanpsoxenune Boixoga «/OLIMBKA» Uko(fommax | B 20 20
Tok Brekaromuii Beixona «/OILLINBKA» | ko(fom) max | MA 20 20
Sgﬁfgg%f;acmmelmﬂ Ha BhIXOAC Ukn.Hac MB 500 500 |[lk=16 MA
[TapameTpsl u3onsUN
HamnpsikeHue U30I11u | Uus | B | | 500 | | 500 |DC, Imun

4 PexoMenganuu mo NMPUMEHECHUIO

4.1 Bxogsl «IA», «IB», «IC» momyckaroT BO3MOXHOCTb HETOCPEACTBEHHOTO TOIKIIFOUCHUS] 1aTuu-
KOB TOJIOKEHHs poTopa (HaTunku XOoJjuia; ONTPOHHBIE JATYUKU), UMEIOIIUX BBIXOJBI C OTKPBITHIM KOJIJIEKTO-
pom, 6o Beigatomue curansl TTJI-ypoBHEil.
4.2 Moaynb 103BOJISET IPUMEHSTh Pa3INdHbIe aIrOPUTMBI (pazupoBaHusi poTopa aBurarteis. B 3aBu-
CUMOCTH OT PaCMOJOKEHUSI aTYMKOB BO3MOXKHBI YETHIPE aJrOpUTMa MO3ULMOHHpOBaHUS aBurarens (60°,
120°, 240°, 300°). CocTtosiHuEe JATYUKOB B 3aBUCUMOCTHU OT IOJIOKEHHUS POTOPA U3MEHSETCSI B COOTBETCTBUU C

IMarpaMMoi, TIPUBEICHHON Ha pUCYHKE 3.

MonoxeHue poTtopa B rpagycax aneKTpuyeckux
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Pucynok 3 — JIluarpamMma COCTOSIHUI TaTYUKOB MOJTOKEHUS




Anroputmsl 60° 1 300° umm 120° nu 240° ABasAIOTCA CHMMETPUUYHBIMU, HO HalpaBJIE€HUE BPALLEHUS PO-
TOpa JJIsi HUX TPOTUBOIOIOKHBL. Hanmpumep, npu nogade Ha Bxoabl «A», «IB», «1C» curnanos IIP ¢ ai-
roputMoM ¢azupoBanus 60° uam 120°, MOAyNb BBIJAET TOKOBBIC CHUTHAIBI YIPABICHUS JABUraTeleM s
BpaleHus Brepes, a npu noctymieHuu curHanoB [AI1P ¢ anroputmom ¢aszupoBanus B 240° wumum 300° — mms
BpallleHus Ha3aJl.

W3MeHuTh HampaBjieHHE BPAILEHUS JBUTATENs MMO3BOJSET CUTHail Hu3koro ypoBHs (0), mogaHHbIN Ha
Bx0J «BII/H3», mpu 3TOM NpOUCXOAUT UHBEPTUPOBAHME TOKOBBIX CUTHAJIOB YIPABJICHUS JBUTaTeJIeM B COOT-
BETCTBUU C Ta0IuLEeH 2.

Takum o0pa3oM, MOy, UCHONB3YS KOMaHbl «60°/120°» u «BII/H3», mo3Boisier peann3oBaTh Jo-

O0i anroput™M (pazupoBaHuUs U3 MPEIJIOKEHHBIX.
OTH QITOPUTMBI COOTBETCTBYIOT IIECTH U3 BOCBMHU BO3MOXKHBIX KOMOWHAIMNA Tpexpa3psaHoro koxa. /[se ko-
JIOBBIC KOMOMHAITUY SIBJISIFOTCS 3anpernieHHbIMA. [Ipu moctyrmuiernn Ha BXxoAsl «JIA», «/IB», «1C» HenpaBuiib-
HOM, JUIS OIpPENEIIEHHOTO aaroputMma (a3upoBaHMs, KOJOBOH KOMOMHAIIMM MOJIYJb OTKIIIOYAEeT BBIXOJHBIC
TpaH3uCTOPHI U BbiaeT curaai «/OIIMBKA.

4.3 Curnan «PA3P» BO3MOXHO HCII0JIb30BATh MPU MEPEKIIOYEHUH HAIPABJICHUS BPALLEHUS JBUrATENs
U JUIsl YIpaBJiI€HUS PEKMMOM TUHAMUYECKOTO TOPMOKEHHSL.

4.3.1 Ilpn u3mMeHeHUH HaAMpaBlIeHUsl BpalleHus, Heooxoaumo Ha Bxonae «PA3P» yctaHoBuTh curHan
Hu3koro ypoBHs (0), mpu 3TOM CUIJIOBbIE TPaH3UCTOPBI MOAYJIA 3aKpbiBatoTcs. [locie yero npousBecTu usme-
HEHUE CUTHaia HampasiieHus Bpamenus «BIT/H3».

Bpemennas nuarpamma peKOMEHIYyEeMOMl NOCIE0BaTENbHOCTH IOCTYIUIEHHUS CHUTHAJIOB Ha BXOJbI
«PA3P» u «BII/H3» npencraBieHa Ha pucyHKe 4.

BI/H3
| |

Pucynok 4

4.3.2. Jlns ynpaBieHUH PEKUMOM TUHAMUYECKOTO TOPMOXKEHHs HeoOxoaumo Ha Bxozae «PA3P» ycra-
HOBUTH CUTHajJ HU3KOIO YPOBHS, IIPU 3TOM CHJIOBBIE TPAH3UCTOPBI MOAYJIS 3akpbiBaroTcs. llocie yero, s
OTKPBIBaHUS «HW)XHUX» TPAaH3UCTOPOB Tpex(a3zHOro MHBEpTOpa, moaaBarth Ha Bxoa «TOPM» ummynscel ¢
TpeOdyeMon CKBaxXHOCThIO. 3meHsis ckBaxxHOCTh curHasia « TOPM» BO3MOXHO M3MEHATH JKECTKOCTh PEXUMa
JUHAMHAYECKOIO0 TOPMOKEHHUS.

Bpemennas nuarpamma cursanoB ynpasieHus [IVM-perynupoBanus AMHAMUYECKHM TOPMOKEHHEM
MpEICTaBICHA HA PUCYHKE 5.

PA3P—| —
SRR BN e IO e B

Pucynox 5

4.4 Bxoxg «TOPM» umeeT mpuOpUTET Iepea ApyrMMHU BXoJaaMHu ympasiieHus. [locTymieHne curnama
BbICOKOr0 ypoBHA (1) oOecreumBaeT mepexoa MOIYJS B PEXHUM JAUHAMHUYECKOro TopMmoxkeHus. [Ipu stom
«BEpXHHE» TPAH3UCTOPHI Tpex(pazHOTrO MHBEPTOpPA, MOAKIIOYEHHbIE K «+Ukom», 3akpeiBatoTcs. «HuxHue»
TPaH3UCTOPHI TPeX(Ha3HOrO UHBEPTOPA OTKPHIBAIOTCS, MOJIKIIIOUass BCe 0OMOTKH nBuratens K «-Uxomy» (OBLL.
MUHYC). Takum 006pa3zom, 0OMOTKH OKa3bIBAIOTCSA 3aMKHYTHI MEXYy COOOW, 3TUM CO37AETCs TOPMO3SIas
3JIEKTPOMArHUTHAS CUJIA.

4.5 I'eneparop LIIMM HacTpamBaeTcs ¢ MOMOIIBIO BHEMTHUX 37eMeHTOB Rr u Cr, cxeMa moaAKTI0YeHUs
MOKa3aHa Ha PUCYHKE ba.

Kongencarop Cr 3apskaeTcst OT UCTOYHUKA OMOpHOro HamnpsbkeHus UornopH yepes pesuctop Rr u pasz-
psiKaeTcs uepe3 BHYTPEHHUN TPaH3UCTOpP. 3aBHCUMOCTH 4acToThl reHeparopa LIIMM ot Benmuuun Cr u Rr mo-
Ka3aHa Ha HoMorpamMMme pucyHka 66. Hampumep, gactora reHeparopa 25 kl'11 ycTaHaBIMBaeTcs mpu BeIOOpE
Cr=0,01 Mx®, Rr=4,7 xkOwm.
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4.6 Ilpu BpaleHnH Bajia IBUTATENs SJCKTPOHHBIA TaxoMeTp npeolpaszyet curHaisl «I1P» B ummynbc-
HYIO TIOCJIEZIOBATENILHOCTh BhIXOAHOTO curHasa «FTAX». Ilepuon cinenoBanus reHepupyeMbIX UMITYIbCOB CO-
OTBETCTBYET CKOPOCTH BPALLEHUS JBUTATENs, UIMTEIbHOCTh HMITYJIbCOB (U 3a1aeTcsi BEIMUYNHOMN 3JIEMEHTOB
Rt u Cr.

Cxema nogkmodeHust 31eMeHToB RT u Ctr nokasaHa Ha pucyHke /a. Ilpu s3ToM MakcHMaibHYIO CKO-
pocTh ABUraTens (s ciyyas HpUMEHEHUs BHYTPEHHEH 0OpaTHOM CBsI3M) BO3ZMOKHO OIPAaHUYUTH JIUTEIbHO-
CThI0 uMMITyabcOB RT/CT — memu, T.e. yBelIMYEHHWE  3HAUeHUS 1y YMEHBIIAET CKOPOCTH JIBUTATEIS
tu =10/(NxA),

rae N - ckopocTh aBuraress, 00/MuH;

A - KOJI-BO LIMKJIOB [TOBTOPEHUS KOJOBBIX KOMOMHAIMN 32 OJJUH 000pOT Baja ABUraTels.

s Beibopa snemenToB RT, CT HeE00XOAMMO BOCIOJIB30BAaThCS HOMOTPAaMMOM, MPEACTaBICHHON Ha
pucyske 70.

Hanpumep, eciu ckopocts asurarens 5000 o6/MuH, u 32 o1uH 000pOT Baja MPOMCXOIHUT JIBAa LUKJIA
W3MEHEHUH KOJIOBBIX mocieaoBarelbHocTel Ha Bhixogax «/(I1P», To tu =1 mc. Jlyis BRIOpaHHBIX 3JIEMEHTOB
Rt =43 kO™, Ct =22 H®, AIUTEeIbHOCTh UMIYJIBCOB th = 950 MKC.
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4.7 Mopayib KOHTPOJIUPYET BEIMUYMHY TOKA MOTPEOISIEMOTO ABUTATENIeM OT BHEUIHEro MCTOYHMKA Ha
BHYTPEHHEM TOKOM3MEPUTEIHLHOM pe3ucTope (BBIXOIABI «RC+», «RC-»). CUTHaI ¢ 3THUX BBIXOJOB MOKHO
HETIOCPEICTBEHHO MOJAKIIOYHUTH K CXeMe orpaHnyeHust Toka (Bxonbl «Tc+», «Tc-») niam ucmoap30Bath B IENU
BHEIITHEH cXeMbl OTpaHNueHUs ToKa. Bo3MOXkHas cxema MOKITI0YeHHs TI0Ka3aHa Ha pUCyHKe 8.

JomomaurtenpHbie 21eMeHThl R1, R2, C1 cocrapmsror ®HY, npegoTBpamarmuyii  monaganue UMITYITb-
CHBIX MOMEX Ha BXOJ KOMIIapaTopa CXeMbl OTPAaHUYCHUS TOKA.
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4.8 Jlns peryaupoBaHHUsi CKOPOCTHU BpalleHUs ABUTATENsI B MOJYJIE HCIONb3YETCS METOJI MHOIO-
KpaTHON oJHONOJIIpHOU, NBycTOpoHHEN [IIMM, n3Mmenstonieit cpeinee 3Ha4eHUe HANPSKEHU S, TPUII0KEHHOTO
K KXKI0W 0OMOTKE CTaTopa ABUTATENs], B TCUCHUE [IUKIIA KOMMYyTaruu. [Ipu 3TOM BepXHHUI TPaH3UCTOP TPeX-
(ha3zHOrO MHBEpPTOPA (MOAKIIOYAIOIINK 0OMOTKY cTaTopa K «+UKOM») ocTaeTcst B MPOBOISIIEM COCTOSTHUH, Pe-
I'YJIMPOBAaHUE MPOU3BOAUTCS NEPEKIIIOUEHUEM HIKHEIO TPaH3UCTOpa (IOAKIIOYAOIIMI 0OMOTKY JBUraTels K
«-Ukom»). Bpemennas nuarpamma [IIUM - perynupoBaHusi CKOpOCTH JBUTaTess MokazaHa Ha pucynke 9. Kak
TonbKO KoHaeHcatop Cr, reneparopa LLIMM paspsaurcs, TpaH3UCTOPBI TPEeX(PazHOTO HHBEPTOPA OTKPBIBAIOT-
csl, mojiaBas B 0OMOTKY cTaTopa Tok. Korza ypoBeHb HapacTarolero nuioo0pa3Horo HanpsKeHUsl Ha KOHJEH-
carope Cr craHeT 0oJbIle, YeM YPOBEHb curHaia Ha Beixoze ycunutens [IINM («Bx TAX2y), HykHUN TpaH-
3UCTOp Tpex(a3zHOro MHBEPTOpPA 3aKPBIBACTCSA, MPEPhIBAs TOK B IIEMH MUTaHHUS OOMOTKHU CTaTOpa JABUTaTels.
Ecnu ypoBens curnana Ha Beixoge ycunutens LHINM («Bx TAX2») npeBbICUT MUKOBYIO BEIMYUHY MHI000-
pazHoro Hanpsikenus reaeparopa [LIWM, LIMM-perynupoBanue npekpaiaercs, ABUrareiib Bpanaercs ¢ Mak-
CHUMaJIbHOM cKOpocThio. [Ipu ypoBHE TOKa, MOTpedIsieMOro 0OMOTKOM IBUTATEIN, BBILIE MPEICIBHOTO 3HAaYe-
Hus (Ha Bxomax «Tc+w, «Tc-» curnan U>100 MB) nporcxoauT MmoTHOE OTKIOYEHHE TPAH3UCTOPOB Tpexdas-

HOTro MHBepTOpa, Ha BeIxoAe «/ OLLIMBKA - Huzkwuii yposens (0).
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Pucynok 9 - Jluarpamma IHNM-perynupoBaHusi CKOPOCTH ABUTaTeNs

4.9 Moaynb BO3MOXXHO HCIIOJIb30BaTh B PEKMMAaX OTKPBITON METIM 00paTHOW CBA3M (KOrja 3ajaya cTa-
OMNM3alMM U YIPABJICHUS CKOPOCTHIO PEIIAETCsl APYTMMH YCTPOMCTBAMH) U 3aKPHITOM NETIN OOpaTHOW CBA3U
(korga ynpaBJieHHEe CKOPOCTBIO IBUTATENS B PA3IMUHBIX (DYHKIUSAX OCYIIECTBIISAETCS BOZMOKHOCTSMU MOYJIA).

4.10 YopaBieHue ypoBHEM CKOPOCTH MPOU3BOJAUTCS TP NMOMOIIM MMOTEHIIMAIBLHOTO CUTHAJIA, T0/1aBa-
emoro Ha BxoJ] «Uymnp», BO3MOKHas cxema MOJIKI0YEeHNUs ToKa3aHa Ha pucyHke 10.

4.11 B ciy4yae ucnosp30BaHusl MOJYJS B PEKUME OTKPHITON METIU oOpaTHOU cBsizu ycunutens HINUM
paloTaeT B pekuMe NMOBTOPUTENS HanpsbkeHus. [Ipumep noaxitoueHus nokasaH Ha pucyHke 11.
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BapuaHT mpuMeHeHHsI peKuMa yIpaBJIEeHUS] CKOPOCTHIO MO ABYM TU(depeHIaTbHBIM BX0IaM TOKa-
3aH Ha pUCYHKe 12.

3aBUCUMOCTh AJUTEILHOCTH TOKOBOI'O CHTHAJIA yNpaBJIEHUs] OOMOTKOM JIBUTaTess OT HAIPSKEHHs Ha
Bxoje [IIMM nokasana Ha rpaduke pucynke 13.
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4.12 Monyns BO3MOXHO HCIOJB30BAaTh B PEXKUME YIPABICHHUS YCKOPEHUEM/3aMEUICHUEM JIBUTATEIIsl.
BosmoxkHasi cxema BKJIFOUCHHUS IpejcTaBiieHa Ha pucyHke 14. Pesucrop R1 u konaencarop Cl ompenenstor
MOCTOSIHHYIO BpeMeHH yckopenus, a R2 u C1l — 3amemienus. Benuunnbl conpotusiennii R1 1 R2 momxHbI
6I>ITI) Ha IOopAaA0K MCHBIIC, YEM BCJIIMYMHA COIPOTUBJICHUA R3
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Pucynok 14

4.13 B ciy4ae UCIIOIb30BaHUSI MOJYJISl B PEKUME 3aKPBITON METIN 00paTHOM CBsI3U (A1 cTaOUITM3aluu
CKOpPOCTH HCIIOJIb3YIOT BO3MOXKHOCTH MOJYJS HEOOXOAMMO BBECTM Ha WMHBEPTUPYIOUIMHA BXOJ YCHIJINTEIS
UM curnan o6paTHOil CBSI3U, MPONOPIIMOHATBHBINA YPOBHIO CKOPOCTH.

[Tpuniun GopmMupoBaHus cUrHajia oOpaTHOW CBS3M MOKa3aH Ha Juarpamme pucyHka 15. Jloctatodno
MIPOCTO TaKOW CHUTHaJI (OpMHUpYyeTCs HHTETPUPOBAHUEM CUTHaIa 3J1eKTpoHHOro Ttaxomerpa «FTAX». Cxe-
Ma TOJKJIIOYEHUS 3JIEMEHTOB MHTErpaTopa MpONOPIHOHAIBHOTO PEeryaupoBaHus (CTaOWiIM3aluu) CKOPOCTH
nmokazaHa Ha pucyHke 16. Ilpum ycnoBuM npaBUIBHO BBIOPAaHHBIX HOMHHAJIOB JJIEMEHTOB HWHTErpa-
top/ycunurens HHIMM Oyner BblpabaThiBaTh CBOOOAHBIM OT MyJbcallui CUTHAN Jake MPHU HU3KOW CKOPOCTH
nasurarens. OAHAKO MpU TAKOM CXEMHOM PEIICHUH Ha CaMOM HU3KOM CKOPOCTH HECKOJBKO YXYIIIAETCS BPEeMs
peakuuu cuctemMbl. HOMUHaIBI KOMIIOHEHTOB HEOOXOMMO MPUMEHSTh B COOTBETCTBUH C HIIEKTPOMEXaHHYeE-
CKMMHM XapaKTEPUCTUKAMHU JABUTaTeNIel. J{s TaHHBIX 2JIEMEHTOB NOCTOSIHHAS BpeMeHH uHTerparopa t=100 mc,
YTO TO3BOJISIET MOJNYYUTh JJs OOJNBIIMHCTBA MPUMEHEHWH XOPOUIYI0 JUHAMUYECKYIO PEaKIHI0O M CTaOWIIb-
HOCTBb.

10
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5 CBenenusi 0 npuemMke

Mopyis cooTtBeTcTBYeT K/

3aBoICKOI HOMEP JaTa u3roToBiIeHUS

Mecto g mrramna OTK

6 I'apanTuu npeANpUsITUA-U3TOTOBUTEISA

[IpeanpusiTie-u3roTOBUTEIL TAPAHTUPYET COOTBETCTBUE MOoayIsl TpeboBanusam KJI npu ycioBum co-
OJt0/IeHUS TIPABUJI TPAHCTIOPTUPOBAHUS, XPAHCHUSI, MOHTa)Ka W SKCILTyaTaIlHH.

["apanTuiinblii cpok — 2,5 roga ¢ AaThl U3rOTOBJICHUS.

I"apanTHiiHBIN CPOK XpaHEHUs — 2 rojia ¢ 1aThl U3TOTOBJICHUS.

lMapanTuiiHbIiA CPOK IKCIUTYaTallMU — 2 TOJa C 1aThl BBOJIa MOAYJIEH B AKCIUTyaTalMIoO B Ipeaesax ra-
PaHTUHHOTO CPOKa.

7 PexoMeHIAMH MO YTHJIN3AIUA
Yrunuzanus uzgenus (meperiaBka, 3aXOpOHEHHE, Mepenpoiaxa) MPOU3BOJAUTCS B MOPSAKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O6 oxpane atMocpepHOTo Bo3ayxay, oT 24 utons 1998 r.
Neo 89-®3 «O06 oTxomax MpoU3BOJCTBA U MOTPEONICHU», @ TAKXKE APYTUMU OOIIEPOCCUNCKUMHU U PETHOHAI b-
HBIMU HOPMAaMH, PABUJIAMHU, PACTIOPSKEHUSMU U TIp., IPUHATHIMU BO MCIIOJHEHUE YKAa3aHHBIX 3aKOHOB.

JlaHHBIIT TOKYMEHT SIBIISIETCS TACIIOPTOM C OIKCAHHEM XapaKTepPUCTHK JAHHOTO M3IENNs, U KOTOPBIX IPefoCTaBIsieTcs rapanTusi. Bee m3genust B mpomnec-
ce IPOM3BOCTBA IPOXOST MONHBIH KOHTPOJIb BCEX apaMeTPOB, KOTOPHII BBIIOIHACTCS ABAXKABI, OAUH pa3 10 TepMETH3ALHH, a 3aTeM €IIIe Pa3 IOCIe.

Jltobast Takast rapaHTHs MPETOCTABIACTCS UCKITIOYNTEIBHO B COOTBETCTBHH C YCIIOBHSMH COTJIAIICHHS O MOCTABKe (JIOrOBOP Ha MOCTABKY MM JIPYTHE JIOKY-
MEHTBI B COOTBETCTBHH € ACHCTBYIOIINM 3aKOHOJATENbCTBOM). MH(opManus mpeacTaBieHHas B 3TOM JOKYMEHTE HE IPEANONIaraeT apaHTHU U OTBETCTBEHHOCTU
«OnekTpyM AB» B OTHOIICHHH UCIIOIBb30BAaHUM TaKOW MH(OPMAIMK U MPUTOJHOCTH M3/enuid i Baieid anmapartypel. JlaHHBIE, copepKaliuecs B 9TOM JOKYMEHTE,
NpeAHa3HaYeHbl HCKIFOUUTENBHO JUIs TEXHUYECKH MTOJrOTOBJICHHBIX COTPYIHUKOB. BaM 1 Baminm TeXHUYECKUM CHeUaaucTaM MPHIETCS OLEHUTh IPUTOAHOCTD 3TO-
T'O IPOAYKTA, IPeJHA3HAYEeHHOTO UL IPUMEHEHUS U IIOIHOTY JaHHBIX IPOIYKTA , B CBA3H C TAKUM IIPUMEHEHUEM.

JIio6b1e m3aenus «nekTpyM AB» He pa3spelieHs! A1 IpEMEHEHHS B IPHOOpaxX U CUCTEMAax XKU3HE0OeCTIeUeHHs i CIIeNUaIbHOH TEXHUKH, 0€3 MHChMEHHO-
TO COINacoBaHus ¢ «neKTpyM AB».

Ecnu Bam HeoOxoxuma uH(bOpMAIMs O IPOAYKTE, HPEBHIMIAIOMAS JaHHBIC, IPUBEACHHBIC B 9TOM JOKYMEHTE, WM KOTOpas OTHOCHTCSA K KOHKPETHOMY
MIPUMEHEHHUIO Halllel MPOAYKINH, TIoKalyiicta, oOpamaiTech B 0(hUC IPOAaX K MEHEIDKEPY, KOTOPHBIH SBJIIETCS OTBETCTBEHHBIM 32 Baie npennpusrue.

Nmxeneps! «OnektpyM AB» MMerOT GOJIBIIOI ONBIT B pa3paboTKe, HPOM3BOACTBE U MPUMEHEHUH MOLIHBIX CUJIOBBIX PHOOPOB M MHTEIUICKTYaIbHBIX Apaii-
BEPOB JUIS CHIOBBIX IPHOOPOB U yXKe PEaH30BaId OOIBIIOE KOIMYECTBO HHIMBUIYaIbHBIX pereHui. Eciu BaM Hy)XKHBI CHIIOBBIE MOTYIIH HIX JpaiiBepsl, KOTOpPHIC He
BXOJISIT B KOMIUIEKT IIOCTAaBKH, a TAKKE U3CINS C OTIMYMAMYU OT CTAaHAAPTHBIX IPHOOPOB B XapaKTEPUCTUKAX MM KOHCTPYKIIUH OOpalaliTech K HAIUM MEHeKepaM
U CHELMATHCTaM, KOTOpble npeiokar Bam sydiiee pemenue Bameii 3anaun.

((BJ'ICKprM AB» ocrasssier 3a co0oit IIpaBO BHOCUTH U3MCHECHUSA 6e3 JOMOJIHUTEIIBHOTO YBEAOMIICHNS B HACTOAILEM JOKYMEHTC IJIsI MMOBBIMICHUS HAIC)KHOCTH, (byHK-
IAOHAJIBHOCTH U YITYUIICHUSA I[H3aﬁHa.

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