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TPEBOBAHUA BE3OMNACHOCTH

B npouecce ncnonb3oBaHus yCTPOMCTBA NITaBHOIO Nycka noXanymcra 03HakoOMbTECh
C cneaywoWmMn TpeboBaHMsaMU K 6e30nacHOCTH.

> [> >

[Moxanyncta BHUMATENbHO O3HAKOMLTECH C HACTOALEN WHCTPYKUMEN
nepen ncnonb3oBaHMem npuodopa.

YctaHoBky yctpouctB VT  drive [OmMKeH  BbINOSIHATbL  TOSbKO
KBannuunpoBaHHbLIN NepcoHarn.

Ybegutecb, 4YTO K BaweMmy anektpogsuratento nogobpaH npubop
COOTBETCTBYHOLLEN MOLLHOCTM.

3anpeLLeHo NoAKMoYaTb EMKOCTHbIE 3NIeMEHTbI K BbIXOAHbIM Knemmam U
V W.

Mocne YCTaHOBKU r|p|/|6opa XOopoLwio 3aM3OJ'IMpyl7ITe BXOAHblE N BbIXOOHbIE
KnemMmbl.

YCTPOMCTBO MNSI@aBHOMO MNycka W €ro Kopnyc AOMMKHbl OblTb KECTKO
3a3eMIieHbI.

Bo BpeMA TEXHNYECKOIo O6CJ'Iy)KVIBaHMFI N peMOHTa I'Ipl/l60p AOIMKEH BbITb
NOSTHOCTBHIO OBECTOYUEH.



1. OMMCAHUE YCTPOUCTBA MJTIABHOIO NMYCKA VT DRIVE

YcTtponctBo nnaBHoro nycka VT drive - obopyaoBaHue HOBOrO Tuna, KOTopoe
NHTErpupyeT B cebe CUIOBYIO SNEKTPOHUKY, ANEKTPOHHO-BbIYNCINTENBHYH TEXHUKY
N TEXHUKY COBPEMEHHOWN TEOPUN yNpaBIieHNS.

OTO NPOAYKT HOBOrO MOKOMEHUS1, KOTOPbIN MOXET 3aMEHUTb CTaHAAPTHYH CXEMY
coeuHeHus apuratens “3sesga-TpeyronbHuK.

1.1. OcHOBHbIe PYyHKUUU

YCTPOWCTBO NaBHOrO MNycka yMeHbLUaeT MyCKOBOW TOK U NOBbILLAET 3EKTUBHOCTL
pacnpegenieHns MOLWHOCTU Ha ABwUraTerb, YTO MPUMBOLAUT K 3KOHOMUMK 3aTpaT no
aKcnnyatayum obopygoBaHus.

Takke npMbop yMeHbLUAET Apyrue NycKoBble Harpy3ku, YTO NO3BONSET YBEMUYUTD
CPOK cny>0bbl anekTpoaBuraTens.

@OyHKUMA nnaBHOrO OCTaHoBa MNO3BONSAET 3PEEKTMBHO pewwmnTb npobnemy
N36bITOYHON NHEPLUK

CoBeplUeHHbIE U HagexHble 3alnTHble yHKUMK obecnevnBaroT 6e3onacHOCTb
nepcoHana, a Takke addeKTUBHYIO 3aLLMTY SNEKTPOABUraTENst U COMYTCTBYHOLLIErO
obopynoBaHus.

[MpeBocxogHble 3awWuTHble (QYHKUMK YCTPOMCTBA MMABHOrO Mycka, Takue Kak,
3awmTa no MpeBbIWEHUID HaNPsSXKeHUs, neperpes ABuratens unu AfvTerbHoe
BpeMs pasroHa npu cpabaTbiBaHUM 3alUinTbl, OOpPbIB BXOAHOW WU BbIXOOHOM
drasbl, nepekoc pas, neperpyska no TOKY UM 3aKNUHUBAHWE UCMOSTHUTENBHOIO
MexaHu3ma.

2. 3aBoACKOM WUNbAMK U NpoBepKa npudopa A0 UCNoNb30BaHUSA

[MoxanyncTta, npoBepbTe npubop OO0 ero ucnonb3oBaHUdA. EcCnv  BO3HUKHYT
Kakne-nnbo npobnembl - obpatnTecb K Ballemy MOCTaBLUMKY AOS1s1 NONyYeHUs
AO0NONMHUTENBbHOM NHOPMaLINN.

YctpoucTteo nnasHoro nycka VT drive
Mogenb FWI-SSN3-015
[MuTaHue 3-phase AC400V 50Hz
MowHocCTb 15 kBT
3aBoackon kop, R5 1604A015198
[arta Bbinycka

3. YcnoBusa ucnonb3oBaHUA U YCTaHOBOYHbIE pa3Mepbl

OGss3aTtenbHoe npaBuno Ans MoNnb3oBaTenen YCTPOMCTBa MIaBHOMO Mycka
- ycTaHaBnuBaTb W WCMONb30BaTb MNPMOOP B COOTBETCTBMM C 3adaHHbIMU
TpeboBaHMAMK, B NPOTUBHOM criyyae, Npnubop MOXET BbINTU U3 CTPOS.
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3.1. YcnoBusa ncnonb3oBaHuUsA

TpexdasHoe nutaHue: 380V mnmn 660V + 15%, 50 Ny nnm 60 'y NPOMBbILLIIEHHON
cetn. Ecnun nnutaHue ot gmsenb-reHepaTtopa, TO ero MOLWHOCTb OOMMKHA OTBeYaTb
CTaHgapTHbIM TpeboBaHMAM ANst YCTPONCTBA NMaBHOMO Nnycka v Asuratens.

NMpumeHnTENbHO K ABUraTento: TpexdasHbil KOPOTKO3aMKHYTbIN aCUHXPOHHBLIN
ABuratenb, HOMMHanbHas MOLLHOCTbL [ABuUratenida [gOorbkHa COOTBETCTBOBaTb
MOLLHOCTM YCTPOWUCTBA.

MNMyckoBas 4yacTtoTa: 0cobbix TpeboBaHMN HET.
Cnoco6 oxnaxaeHus: eCTECTBEHHOE BO34YLLHOE OXNaxgeHue.
Knacc 3awuTbl: IP20

YcnoBua okpyxarwen cpeabl: BbiCOTa Hag ypoBHeM mopsi He 6onee 3000
METPOB, TemMnepaTtypHbin Anano3oH -25°C ~ +40°C, oTHOCUTENbLHAsA BIAXHOCTb
90%, 6e3 koHOeHcaTa, cpeda He roprodasl, HeB3pbiBoonacHasi, 6e3 arpecCcuBHbIX
rasoB, 6e3 NpoBOAALLMN TPA3KN, XOPOLLAs BEHTUNAUMS U BUOBpaLMM MeHbLUE, YeM
0.5G.

[MponsBoguTenb MOXET nNpPedoCcTaBuUTb KIMEHTaM MNPOAYKT, KOoTopbin 6yaer
NCMNONb30BaTbCA B OCOObLIX YCMOBUSAX, TaKMX KaK B3pblBO3aALLMLLEHHOMO TUNa, C
3aLMTON NpU HNU3KOKW Temnepartype, paboTon Nog BbICOKUM LaBreHUEM.

3.2. TpeboBaHusA K yCTaHOBKe

MeTtop ycTaHoBKM usgenus: [1ns Toro, 4tobbl yCTPONCTBO NSIaBHOIO Nycka XOpoLLo
BEHTUNNPOBAIOCh, NOXanyncra, yctaHoBUTE Npnbop B BEPTUKAIbHOE MOMOXEeHNEe
n obecnedste HeobxoaMmbIn BbiBog Tenna. (Cm. pucyHok 3.1, 3.2)

Ecnun ycTponcTBO NiiaBHOrO Nycka yCTaHOBSIEHO B LKA ynpasrieHus, noxanymcra
ybeoutecb B NpPaBUNbHOCTM YCTAHOBKM B COOTBETCTBUMM C TpeboBaHMSIMU
(Cm. pucyHok 3.3).

I

§ g
<|>1o j_/

PucyHok 3.1. PucyHok 3.2. PucyHok 3.3.
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3.3. YcTaHOBOYHbIE pa3Mepbl

[abapuTHble U yCTaHOBOYHbIE pa3smepbl 5.5kBT-55kBT

M abapuTHble YCTaHOBOYHbIE M
Mogenb O(”:;%CT" pasmepbl (MM) pasmepbl (MM) Z‘((r:;:a
W1 H1 D w2 H2 d
FWI-SSN3-5d5 55 143 270 160 129 247 M6 <3.5
FWI-SSN3-7d5 7.5 143 270 160 129 247 M6 <3.5
FWI-SSN3-011 11 143 270 160 129 247 M6 <3.5
FWI-SSN3-015 15 143 270 160 129 247 M6 <3.5
FWI-SSN3-018 18.5 143 270 160 129 247 M6 <3.5
FWI-SSN3-022 22 143 270 160 129 247 M6 <3.5
FWI-SSN3-030 30 143 270 160 129 247 M6 <3.5
FWI-SSN3-037 37 143 270 160 129 247 M6 <3.5
FWI-SSN3-045 45 143 270 160 129 247 M6 <3.5
FWI-SSN3-055 55 143 270 160 129 247 M6 <3.5
A o] [o] [9]
i [
v | lof [of [o]
‘L’ | D ;

PucyHok 3.3.1

[@abapuTHbIE M yCTaHOBOYHbIE pa3mepbl 75kBT-560kBT

MoLLHOCTS MabapuTHble YCTaHOBOYHbIE Macea
Mopenb (KBT) pasmepbl (MM) pasmepbl (MM) (K)
W1 H1 D W2 H2 d

FWI-SSN3-075 75 260 470 200 230 440 M8 <20
FWI-SSN3-090 90 260 470 200 230 440 M8 <20
FWI-SSN3-115 115 260 470 200 230 440 M8 <20
FWI-SSN3-132 132 260 470 200 230 440 M8 <20
FWI-SSN3-160 160 260 470 200 230 440 M8 <20
FWI-SSN3-185 185 260 470 200 230 440 M8 <20
FWI-SSN3-200 200 260 470 200 230 440 M8 <20
FWI-SSN3-250 250 290 500 200 260 470 M8 <20
FWI-SSN3-280 280 290 500 200 260 470 M8 <20
FWI-SSN3-320 320 290 500 200 260 470 M8 <20
FWI-SSN3-400 400 400 555 200 370 525 M8 <20
FWI-SSN3-450 450 400 555 200 370 525 M8 <20
FWI-SSN3-500 500 400 555 200 370 525 M8 <20
FWI-SSN3-560 560 400 555 200 370 525 M8 <20

5



W2l
ST - = + > + *| Ovametp

| $ |‘£|_|’£IT m m OTBEPCTUS
[ | —f L

H1
H2

I_ v
¢ |

Y Dot

PucyHok 3.3.2

Fy
’

4. NMopknoyeHne ycTpoucTaa

YctpouctBo nnasHoro nycka VT drive nogkroyaercsa no criegyrowen cxeme (CMm.
Puc 4.1.): BxogHble knemmbl npudopa R,S,T coeanHsatoTca ¢ TpexdasHoM CEeTbIo
Yyepe3 aBTOMATUYECKU BblKNoYaTenb. BoixogHble knemmbl yctponctea U, V, W
NOAKIOYalTCA K ABUraTernto.

4.1 MoHTaXHas cxema noaKno4YeHus

3-x hasHoe nutaHme

ABTOMaT 3aLLNTbI

MaHenb ynpaBneHus

PucyHok 4.1

ACUHXPOHHBIN 3-X hasHbIN ANeKTpoaBUraTerib C KOPOTKO3aMKHYTbIM POTOPOM
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4.2. BHelwlHUe KNeMMbl

Bbixoq ¢ 3agepkkom
He ncnonb3oBats (MPOrpaMmunpyemMbii)

AHanorosbI
BbIXOA,

MrHoBeHHbIN

cTon Myck

DODDODODOODOD

Obwasn
Krnemma

Bbixopn, Cron

OLLUNOKM

PucyHok 4.2.1

« Knemmbl @ @) - nporpaMmMmMpyeMo-perneiHbIin Bbixod, HacTpanBaeTcs

napameTtpom FJ.
[1aHHble KNEMMbI -

3TO HOpMaﬂbHO-paSOMKHyTbIﬁ CyXOl‘;1 KOHTaKT.

MoapobHyto nHdopmaunio cMmoTpuTe B pasgene 5.3.

« Knemmbl & © - BbIXO, OLUNOKMN.
[aHHble Knemmbl cpabaTbiBaloT (3aMblKaloTCA BO BPEMS OLLUMOKK Un
npepbiBaHna nuTaHus (makc. 25V/-0.3A).

« Knemma @ - MrHOBEHHbI OCTaHOB,B HOPMaIlibHOM COCTOSIHUW cOeauHeHa
¢ knemmoit 49 Ecrin @ n Pa3oOMKHYTbIl, YCTPOWUCTBO MNSIaBHOro nycka
nHamMumpyet owmnbky. cnonb3yetca Ang nocrnenoBaTesibHOro NogKIMoYeHUs
BHELUHUX 3aLMTHbLIX YCTPOWUCTB.

« Knemmsl ® @ Myck n Cton. CywecTByeT 2 CXeMbl MOAKMOYEHNS: ABYX U

TpexnpoBoaHaAdA.

TpexnpoBOOHbIN PeXUM
ynpaBneHus

Bbixoa ¢ 6annac

MrHoBeHHbIN

—(L cron D_r
070

08 "M
MyCK I

090

10 ©

OO0Las knemma

[BYyXNpoOBOAHLIN PEXUM

ynpaBneHus
A\ i Bbixog ¢ 6annac
(nporpammumpyembiin) MFHBQGHHHV' (nporpammupyembiin)

\-6FOr

O0bLwas knemma

PucyHok 4.2.2
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Knemmbi @ @ - aHanoroBbIn BbIxoA 4...20MA, UCnonb3yTcsa ANS OTCeXuBaHnA
OEeNCTBYIOLLEro 3HayeHWs Toka naBuraTtend. TOK aHanoroBoro Bbixoda an @2
AOCTUraeT MakcumanbHoro 3HadeHnst 20MA ecnv Tok ABuratenst UMeeT 4-X KpaTHoe
npesbIlWeHne OT HOMUHarbHOro. MoXxeTt noaknNYaTbCs K BHELLHEMY aMnepMmeTpy.
MakcumaribHoe 3HadeHue Harpysku Ha Bbixoge coctasndaet 300 Om

MpenynpexaeHue: MNoxanyncra, yoeantech, YTO BHELLHME KITEMMbI NOOKITHOYEHbI
KOPPEKTHO, B NPOTMBHOM Criydae, npnbop MOXET BbINTU U3 CTPOSI.

4.3. O6wan cxema noaknoYeHUs
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ACUHXPOHHLIN 3-X dhasHbI
anekTpogsurarterb
PucyHok 4.3
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5. MAHEIb YNPABINEHUA N EE ®YHKLUUU

YcTtponctso nnasHoro nycka VT drive nmeet nsatb pabounx cOCTOAHUIN: [OTOBHOCTb
kK pabote (Ready), PasroH (Run), Owwnbka (Fault), MNMyck (Start) n OctaHos (Stop).
Ha naHenu ynpasneHns BbICBEYMBAOTCH TEKYLLME 3HAYEHUS COCTOAHNA ABUraTens
B NpoLecce nycka n o0CTaHoBa, HACTPOMKM N BCOMOraTesSibHbIX PYHKLNN.

5.1 PYHKLUN NaHenu ynpasneHus

NHankaums

N MHankaums
rOTOBHOCTU YCTPOMCTBA

paboThl KOHTaKTOpa WHavkaums ownbkn

# =@ Rery sEi7@Pass BB @ERROR

-, .o oy, .o» .o A
0 0= 0000 e
®yHKUMOHANbHBLIN koA, | ' ‘ '-' a ' ' ‘ ' ' ' OSA’ gzs;‘::;

PucyHok 5.1.

[MaHenb ynpaBneHnsa nMeeT PyHKUNOHanbHble KHOMKK, Takme Kak INMyck RUN n Cton
STOP, YctaHoBka SET, lNoaTeBepxaeHne yctaHOBOK YES 1 KnaBuwm U3MeHeHUs
3HayeHun BBEPX-BHIS.

Tabnuuya 5.1.1.

KHOIMKA OCHOBHbIE ®YHKLNA
Myck RUN Ecnv Ha gucnnee READY HaxmuTe 3Ty KHOMKY, MOTOp 3anyctutca. Ha
ancnnee otobpaxaetca —0
Cton STOP 1. Tpwn HopManbHOW paboTe Ha aucnnee otobpaxaeTtca AQ (BenMynHa Toka) 1

roput nHankauma. Haxxatme Ha kHonky STOP ocTaHOBUT aneKkTpoasuraTtenb.
Mocne nonHon ocTaHOBKM Ha aucnnee otobpaxaetrca 0

2. Y 9TON KHOMKKN Takke nMmeetcs PyHKLUMS.

YctaHoBka SET

Ha gucnnee otobpaxaetca READY. Haxwmute SET gna Bxoga B MEHHO
HacTporkn. Korga nosiButca FO, HaxxmuTe ewe pa3 SET ana nameHeHus
napameTpa. Tenepb MOXHO NOMEHATbL NapameTp knaesuwamn Beepx/BHu3.

MoaTBepxaeHue
YES

1. lMocne nameHeHusa napameTpa, HaxaTb KHONKY Anga coxpaHeHna YES. Ha
aucnnee noasutca GOOD v npo3ByYuT ABOMHOW CUrHan, noaTeBepXxaeHue
COXpaHeHUs1 AaHHbIX.

Mpun HaxxaTum kHonkn YES oTobpaxaeTtcsa BxogHoe HanpshxeHne HU380.

3. Haxatb YES ogHOBPEMEHHO C BKITHOMEHMEM MUTAHUA ONs BO3BpaTa K
3aBOACKMM HaCTpOMKaM.

N

Knasuwu Beepx/
BHu3

1. B MeH HacTporkm wucnonb3ynte Ang yMeHblUeHUs/yBennyeHus
napametpa. (Ecnn pasgenutens He MUraet, U3MeHsAeTCs Ko (PyHKUMK,
ecnn MUraeTt, U3MeHsieTCcs 3HadeHne PyHKLMK.)

2. 2 B npouecce paboTbl HaxmuTe ANS NPOCMOTPa TOKa, MOLLHOCTU U
neperpysku no Tensny.




5.2 Tabnuua OCHOBHbIX NapaMeTpPoOB U onucaHune

Tabnuya 5.2.1

3aB.
MapameTp DyHKUMA ,Elmana3v0H yCTa- OnwucaHne
HaCTPONKM
HOBKa
FO MyckoBoe 30-70% 30% Pexum HapacTaHusa HanpskeHus; Hanps-
HanpspkeHue XeHue B TekyLleM pexume pasHo 40%
F1 Bpewms 2-60S 16S Pexxum orpaHnyeHust Toka siBnsieTcs
nnaBHOro nycka HEeaKTUBHbIM.
F2 Bpems 0-60S 0S Ecnun BbicTaBneHo 3Ha4veHune 0, TO
nnaBHOro ABuraTenb ocTaHaBnmBaeTcsa cBo6OAHO 3a
OCTaHoBa CYET CUN UHEepPLUN
F3 3agepxka 0-999S 0S [Mpy HaxaTum kHomku [NMyck HauHaeTcs
nycka obpaTHbIN OTCYET YCTaBku No BpemeHun. [NMpn
3HadveHun O aBurarernb 3anyckaeTcsi cpaay.
F4 YcrtaHoBka 3a- |0-999S 0S Wcnonbaytotca knemmbl 3-4 “nporpam-
OEPXKN Ha MUPYEMbIN penerHbini BbIxoa”
nporpammupye-
MOM penenHom
BbIxo4e
F5 NHTepBan 0-999S 0S Wcnonbayetcs, koraa guratenbs
3alePXKM nepesanyc- KaeTca HeCKOMNbKo pas, B TOM
4yucre n nNo neperpesy.
F6 OrpaHunyeHne [50-500% |280% |PaboTtaet B pexnme orpaHU4eHns ToKa;
MyCKOBOIO TOKa MaKkcMMarnbHOe 3Ha4YeHne orpaHnYeHuns
TOKa Npu NPOM3BOSIbHOM HapacTaHun
HanpsbkeHnsa 400%
F7 MakcumanbHbin | 50-200% | 100% | [pOUEHTHOE COOTHOLIEHME K
paboymni Tok HOMWHaNbHOMY TOKY ABUraTens
F8 Pexum nuguka- | 0-3 1 Cm. n.5.5
uun gucnnes
F9 3awmra no 40-90% 80% 3awmta byget obecneunsBatbCs, ecnum
NMOHWXEHHOMY 3Ha4YeHMe HUXe YCTaHOBIEHHOro
HanNpPs>KEHUIO 3Ha4YeHus
FA 3awumTa no 100-140% [120% |3awmta Oymetr obecneymBaTbCHd, ecnu
NOBbILLEHHOMY 3Ha4eHue Bbille YCTaHOBIEHHOMO 3HA4YEeHMUS
HaNPs>KEHUIO
FB Pexumbl nycka |0-5 1 0:OrpaHuyeHne Toka 1:HapactaHue
HanpsxeHus 2:PbIBOK + orpaHnyeHne
ToKa 3:PbIBOK + HapacTaHue Harnps>keHUs
4:HapactaHue Toka 5:[1BOMHON KOHTYP
perynupoBaHusi (M0 TOKY U HanpsXXeHmto
OOHOBPEMEHHO)
FC Tun Harpysku 0-4 O-ctanpg. 3awmTa, 1-nerkas Harpyska,

2-HOMUHan, 3-Tshkenas Harpyska, 4- o9YeHb
Tshkenas Harpyaka
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3as.

MapameTp DyHKUMA ﬂmana3v0H yCTa- Onucanue
HaCTPOWKM
HOBKa
FD Cnocob 0-7 0 3HayeHue 0 - ynpaBneHue ¢ naHenu, cMm
ynpaBneHus Tabn. 5.3
FE PaspeweHHbin | 0-9 0 0 - 3anpeuleH, 01-09 - konuyecTBo
nepesanyck nepesanyckoB
FF PaspelleHne 0-1 1 0 - 3anpeLeHo N3MEHATb Napamepbl
Ha N3MeHeHne 1 - paspeLleHo N3MeHATb NnapameTpbl
napameTpoB
FH Com - agpec 0-63 0 Mcnonb3yeTtcsa B criydae npuMeHeHns
HECKOJbKMX YCTPOMCTB 1 0bMeHa
AaHHbIMU
FJ Mporpammm 0-19 7 Cm.n. 53
pyeMbIn BbiXoq,
FL OrpannyerHne |20-100% |[80% Cm. n.7.3
TOKa npu
naaBHOM Mycke
FP HoMuHanbHbIn | 3aBUCKT Homu- [ KWcnonbsyetrca ona BBoga 3Ha4YeHUs Toka
TOK ABuratensa |oT Hanb- |AaBuratens
Auratens | Hoe
3Haye-
Hue
FU 3awuTa 3anpe-
apurartens LLIeHO
paboTatroLero
noa Harpy3sKkom
NMpumeyaHue:

* [Mapametp F7 “makcnmanbHbi pabovnin ToK” npuBedeH K HOMUHANbHOMY TOKY
apuratens.

* Ecnun He npeanpuHUMaeTcs HUKaKUX OEUCTBUN B TEYEHUE 2-X MUHYT B pexume
HaCTPOWKU, TO OCYLLECTBNAETCH aBTOMaTUYECKNIN BbIXO U3 3TOr0 pexuma.

* Bbl HE MOXeTe MeHATb Kakne-nnbo napamMeTpbl B peXnumMme pa3roHa U oCTaHOBa
aBuratensd.

* [Mpu BKNtOMEHUN NUTaHKA 1 yaepXuBaHum knasuwin YES ocyuiectensieTca Bo3spar
K 3aBOACKMM HacCTpOMKaM.

5.3

DYHKLUM NPOrpaMMUPYEMOro perieHoro Bbixoaa

CyLLI,eCTByeT ABa MeToaa pa6OTbl nporpamMmmmnpoBaHnA pene|7|Horo BblXoda, a
MMEHHO, nporpaMMMpyeMbuZ BbIBO BPEMEHHOIo LWUKIa W nporpaMMMpyeMbM
BbIBO COCTOAHUA.

Korpa napametrp FJ yctaHoBneH wmexgy 3HadeHusmu 0-4  (10-14),
nporpaMmMmupyemblin  Bbixod pabotaeT no metoay cpabaTbiBaHUS BpeMEeHHOM
nocnenoBaTtenbHOCTM Npu cTapTe.
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Kak nokasaHo B Tabnuue Huxe:

3HadveHve FJ 0(10) 1(11) 2(12) 3(13) 4 (14)

MomeHT cpabaTtbiBa- |lloctynneHne |Havano |CpabatbiBaHne | OkoH4YaHue Korga

HWA BbIXOQHOMO pene | koMaHAabl 3anycka |bGannaca ocTaHoBa OCTaHoB
Myck 3aBepLUeH

*Ecnn F4 He paBHO 0, 3a HavamnbHYK TOYKY MPUHMMAETCH YKas3aHHOe Bbllle
3Ha4YeHME N HAYNMHAETCS OTCYET 3a4€EPXKKM B COOTBETCTBUM C BpemeHeM F4. Koraa
OTCYET BPEMEHN 3aKaH4YMBaeTCs, pene BkntodaeTca. Ecnu F4 = 0, pene BknounTcs
HemeaneHHo. C6poc Bbixoga (pa3mbikaHWe KOHTakTa) nocrne 3agepxku F4,
cocTaBnsaeT 1cek.

« Korpa napametp FJ yctaHoBneH mexay 3HadyeHusamn 5-9 (15-19) nporpawm-
MUPYEMbIN BbIXOL BbIBOOUT CTaTyCbl COCTOSIHUS.

Kak nokasaHo B Tabnuue Huxe:

3Ha4veHune FJ 5(15) 6(16) 7(17) 8(18) 9 (19)
CocTtosiHue BrewHsas CoctosiHne | Coctosanme |CocTtosiHue CocTosiHne
nporpamMmupyemMmoro | Hemcnpas- | paboTbl rOTOBHOCTWU | nycka pasroHa
BbIXoda HOCTb aBuratens

* [MporpammMmunpyembi BbIXOL, BbiBOA4A COCTOSAHWSA MCMOSIb3YETCA OANS yKasaHud
pabodero coctoaHusa YII. 3aBogckne HacTponku napameTtpa FJ ykasbiBatoT
Ha cTaTyc rotoBOro K 3KCnsyaTtauuMm yCTpPOMCTBa MfaBHOrO nycka, AsuraTesb
MOXHO 3anyCTUTb Mo, 9TU COCTOAHUSA; NPOrpamMMmnpyemMbii BbIXOL B COCTOSIHUN
HencnpaBHOCTU yKasblBaeT Ha HeucnpasHocTu asuratena (Err05, Err06, Err07,
Err08, Err12, Err15), oH oTnn4aeTcsa oT (PyHKUMIN BbIXOAHbLIX KreMMm 5, 6

* Korna FJ> 9, c6poc cocTosiHMA Nporpammupyemoro Bbixoaa (BbIXoAHbIe KNemMMbl
Ne3,4) 6yaeT usMeHeH C HopMarbHO-OTKPbITOro Ha HOPMarbHO-3aKPbITbIN KOHTAKT,
a UMEHHO Mpoun3onaeT nHBepcus Bbixoda. Mcnonb3oBaHue nporpaMMmMpyemMoro
BbIX0/1a pere no3eonseT 3dEKTUBHO YNPOCTUTL TOTMYECKYH CXeMY YNpaBreHns.

5.4. PyHKLUMN aBTOMaTUYECKOro nepesanycka

ABTOMaTUYECKUIA Nepesanyck paspeLLeH B cny4dae, korga 3HadeHve napametpa FE
He paBHO Hyrto. ABTOMaTUYECKUIA Nepe3anyck akTUBEH TONMbKO B PEXNME BHELLIHETO
2-X NPOBOAHOIO yrpaBreHusl.

B pexxnme ABYXNpOBOAHOIO ynpaBreHns A0CTYMNHbI ONUUK;

* [Mocne BO30OHOBMNEHUS NUTAHUS BblOEP>XNBAETCA 60 CeKyHO W” yCTpOVICTBO
naBHOIO MycKa rnepea3anyckaeTcAd aBToMaTU4eCKN.

B cnyyae ocrtaHoBa pgBuratenss N0 MNPUYMHE BO3HUKHOBEHUA  OLUMOKMK
BblaepXuBaetcsd 60 CekyHA M YCTPOMCTBO MNaBHONO nycka nepesarnyckaeTcs
aBTOMaTU4YECKN.
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» ObLee KoNMYecTBO aBTOMaTUYECKNX nepes3anyckoB BbICTaBJIAETCA B NapamMeTpe
FE.

« ABTOMaTM4EeCKMIA Mepe3anyck akTMBEH TOMbKO Mocne nponagaHvs U
BOCCTaHOBINEHMSI NMUTAIOLLENO HaMNPsHKeHWs.

* B ycTponctee nnaBHOro nycka peanusoBaHa yHKUMA 3aLLUTLI MO MOHUMXEHHOMY
HaMps>KeHWo0 CETU NMpu KOTOPOM YCTPOMCTBO OTKIIOYAETCH, a 3aTeM BKIoHaeTcs.
HeszaBMCMMO OT COCTOSIHUS BHELUHEero YynpasfeHud, B [JaHHOM chnydae,
aBTonepesanyck He GyaeT akTuBeH BO M30eXaHuM HecdacTHbIX criydaes. [pu
paspewleHnn asTonepesanycka QyHKUUS 3awmTbl N0 MUTAHUIO CTaHOBUTCSH
HeLOCTYMHOW.

5.5. PyHKUMN ApYyrMX napamMmeTpoB
MapameTp F8 ncnonbayetcs ans Bbibopa pexnma BBo4a M MOHUTOPUHIA.

Kak nokasaHo B Tabnuue Huxe.

YcTaHoBKa napameTtpa
pameTp 0 1 2 3
F8
3Ha4yeHnsa napamMmeTpoB MpoueHTHOE MpoueHTHOE
P P Tekywiee 3Hau. pou Tekywiee 3Hau. pou
F6n F7 COOTHOLLEeHue COOTHOLLEeHue
MpoueHTHOE MpoueHTHOE
NHonkauusa Tekywiee 3Hay. | Tekyuiee 3Hau. ol pou
COOTHOLLUEeHue | cooTHoLleHue

[MpumeyaHue: Ecnn napametpbl F6, F7 BBOOATCA B NpoOLEHTax, TO 3Ha4YeHue
HOMWHarbHOro Toka asuratensa FP BBoguTca Takke B NpoLeHTax.

Mapametp FD wucnonbdyetca Ans BblOoOpa pexunma ynpasfieHUa YCTPONCTBOM
nfaBHOro nycka.

Kak noka3zaHo B Tabnuue Huxe:

3Ha4veHune napametpa FD 0 1 2 3 4 5 6 7
YnpasneHue ¢ naHenm \% \% X X \% \Y X X
YnpaBneHue ¢ BHELLHUX KINeMM X \% V V V X X X
YnpasneHue no cetu X X X \ \% \ \% X

[MpumeyaHue: v - PyHKUNSA aKTUBHA, X - HeaKTUBHA. 3HavyeHne napametpa FD=7 -
3anpeT nobbix onepaunin No Nycky 1 octaHoBy. B cnyyae ncnonb3oBaHUsi BHELLHENO
ynparneHunsa, Heobxogumo K knemmam 7 m 10 nocrnegoBaTenbHO MOAKIIOYUTD
rpynnbl 3aWmUTHBIX YCTPONCTB, NMB0 YCTaHOBUTL NepeMbldKy. Ecnn KOHTakTbl 7 1
10 pa3oMKHyTbI, ABUraTesib 3anyCTUTb HEBO3MOXHO.

5.6. BcnomoratenbHasa uHgpopmauus

[na nony4eHna BcrnomMmoraTenbHON MHAOPMaLMK HY>XHO HaXkaTb KnaBuLLy
YES B pexume rotoBHoCcTU ycTponctea. Knasuwamm “UP” n “Down” BbibpaTb
NHTEPECYIOLLMIA MYHKT.
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Tabnuuya 5.6 BcnomoraTtenbHas nHpopmauus

Oucnnen Onuncanwune
AC: XXXX YeTbipexaHayHoe 3HavyeHne, UCNosib3yeTCs AN MOHUTOPUHIa
XXA-XXV BXOLHOrO HarnpshkeHue.
NHankaums o603HayYeHn yCTporcTBa NNaBHOro nycka
H3:Err0r00 YkasblBaeT nHgopmaumio o nosasmeLlenca owmnbke Err06.
HO:Err0r06 YkasbiBaeT 06 oTcyTCTBMM 3anncen ob owmbkax.
Bepcus: 4.2 YKasblBaeT BEpCUIO NporpammMHoro obecneyeHnsa npogykra ver 4.2,
LXXXX O6wasa npogomkmTenbHocTb paboTtbl 6e3 cboes.
T-Run Bpemsa nocneaHero nycka (yCneLwHo Unu Her)

Mpumeyanue: H1 -H9 coxpaHsaeT nocnegHio MHdopMaLuilo 0 HEUCNPABHOCTSAX

6. 3awmnTHbIE PYHKLUN
6.1 3awmnTHbIe PYHKLUN N NX NapaMeTpbl

YctpouncTteo nniaBsHoro nycka VT drive MMeeT BeCb CNekTp 3alnTHbIX PyHKUnK. Bo
BpeMs aKcnsyatauum yCTPONCTBA YCTAaHOBUTE 3HAYEHNSA N NapameTpbl 3alnTbl B
COOTBETCTBUM C PasfNYHbIMWN peXnmMamm padboThbl.

TennoBas 3awwuta: [lpu noBblweHn TemnepaTypbl YyctpouctBa o 80°C,
cpabaTtbiBaeT 3awmTa. [Npn nageHnn Temnepatypbl 4o 55°C 3awmta cobpacbiBaeTcs.

» CpabaTtbiBaHMe 3aunTbl Npu 06pbiBe dhasbl NUTaHUSA: MeHee 3Cex.
» CpabaTbiBaHMe 3awmThl Npu 06pbiBE BbIXOAHOW dha3sbl: MeHee 3CEeK.

» CpabaTtbiBaHMe 3awmThl Npu nepekoce das: meHee 3 cek. [pu OTKNOHEHUN TOKa
no kaxgou hase 6onee yem Ha 50%, 3awmTa cpabaTbiBaeT.

* Bpems npeBbilleHnss TOKa Npu 3anycke: Korga TOK AOCTUraeT MATUKPAaTHOro ot
HOMUWHAarnbHOro - cpabaTtbiBaeT 3alluTa, 3aBMCMMOCTb BPEMEHM OT TOKA NokasaHa
Ha guarpamme 6.1.

* Bpems 3awmtbl 0T neperpy3kun Bo BpeMs padboTbl: 3awumta cpabaTbiBaeT Ha OCHOBE
MakcumarnbHoro pabouyero Toka F7

° Cpa6aTbIBaHl/Ie 3allnTbl MPpU MNOHWXEHHOM HarpAaA>XeHunu: Ecnn ,D,eVICTByPOU.lee
Harpa>xeHne mMeHee 40% ot YCTaHOBJIEHHOIO 3HaA4YeHunA, BpeEMA Cpa6aTbIBaHVIFI
3awuTbel meHee 0.5cek., nnbo Cpa6aTbIBaHMe HE MeHee 4YeM Y4epes 3 cek., ecnu
HarpaxeHne MmeHee rnonoBunHbI OT 3aaHHOIO.

» CpabaTbiBaH1e 3aLMThI NPU MPEBbLILLEHHOM HaNPSXXEHUN: BpeMsi cpabaTbiBaHUSA MEHEE
yeM vepes 0,5cek. unmn 3cek. Koraa HanpsbkeHne NpeBbILLAET ycTaHoBneHHoe Ha 130%.

» CpabaTbiBaHMe 3awuTbl MNpU  BO3HMKHOBEHMM KOPOTKOTO 3aMblKaHWSA Ha
NCNONMHUTENBHOM MexaHn3me: MeHee 0,1 cek., eCnu TOK NPeBbILLIAET HOMUHAITbHbIV
6onee yem B 10 pas.

* Ecnin YKa3aHHbl€ NnapaMeTpbl HE YOOBIETBOPAIOT Tpe6OBaHVIFIM SKCMiyartauunu,
YyCTaHOBUTE OOMOJNTHUTESIbHbIE 3aLLUUTHI.
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6.2. Knacchbl 3alimthbl 1 UX onncaHue

B cooTtBeTCcTBUM C pasfnnYHbIMK TUMNAMW Harpysku, YCTPOWMCTBO MNaBHOMO Mycka
VT drive umeeT NaTb KnaccoB 3aluTbl, TAKUX Kak:

a. basoBas 3awuTa

b. nerkas Harpyska

C. Harpyska, COOTBETCTBYOLLAA HOMUHANbHOW MOLLHOCTU

d. Tkenas Harpyska

€. OYeHb TshKernasa Harpyska

» basoBas 3awmnTa BKNOYaeT B cebs PyHKUMKM 3alunTbl OT neperpesa, KOPOTKOro
3aMblKaHnA 1 3aLlmTa npu obpbiBe BXOAHOM (hbasbl BO BpeEMS 3anycka, HO HUKaKoW

3aWnTbl NO BHELWHUM Knemmam 7-10 “MrHOBEeHHbI OCTAHOB”, KOraa ABuraterb He
HY>XHO OCTaHaBnMBaTb B CPOYHOM Mopsiake, Ha NpumMepe rnoXxapHoro Hacoca.

« 3aWnTa ANA NerkMx Harpysok, cTaHgapTHasa M 3almTa Onsa TSHKenbIX Harpysok
noaaepX1BatoT NOorHbIN HaboP 3aLUTHBLIX YHKLMIA, KOTOpblE NpeaonpeaenstoTcs
cbopMoit KpuBOIN BpemeHu cpabaTbiBaHMA 3alUUTbl ABUraTens OT Meperpysku,
KOTOpble yKa3aHbl B Tabmn. 1 Ha puc.6.1.

» CTaHgapTHble NnapameTpbl ANs 3anycka Ha MakcumMaribHOM YPOBHE 3aLlmThl CaMble
xecTtkme. OctanbHble YHKLUM 3alMTbl TakMe Xe, Kak Ans CTaH4apTHOMo YPOBHS.
PasnuyHble YpOBHW 3aluTbl U BPeMeHu cpabaTbiBaHUs, yCTaHaBnMBaemble
napametpom FC nokasaHbl B Ta61.6.1.
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[unarpamma 6.1.Kpras BpemeHn cpabaTtbiBaHUs 3aLUThbI
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7. TecTOBbIN NYCK YCTPOUCTBA
MNoxxanyncta npoBepbTe OCHOBHbIE MOMEHTLI Nepes NepBbiM MyCKOM YCTPONCTBA:
* HOMUHanbHast MOLHOCTb YCTPOMCTBA COOTBETCTBYET MOLLHOCTU ABUraTens

* N3onsauusa BbIXogHOro kabens gsuratens COOTBETCTBYET CTaH4APTHLIM
TpeboBaHMsM
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» CunoBoe NuTaHne 1 BbIXoa Ha ABuratesib NOAKMYEeHO No CXeme BEPHO

* Bce BUHTLI KneMm yCTPONCTBA KECTKO 3aKpyYeHbl

7.1. NogknioyeHne NUTaAHNA U YCTAaHOBKA OCHOBHbIX NMapaMeTpoB.

* [py nogaye NnnTaHMA Ha YCTPOMCTBO MNSIABHOIO Nycka Ha MHAMKaTope 3aropaeTcs
Hagnucb “‘READY” n nHgukatopHaga namna o roTOBHOCTU YCTPOMCTBA K MYCKY.

* [Moxanyncrta Bongute B napametrp FP un ycrtaHoBuTe 3HayeHwe TOKa
COOTBETCTBYHLLEE HOMUHAIIBHOMY TOKY OBUraTesns, Kak yKkasaHO Ha 3aBOLACKOM
LWUNNbOVKE.

* Bo Bpemsa nycka asuraTtensi, npoBepbLTe: BEPHO N BpallleHWe Bana gsuratens,
Ban BpawiaeTcsa ctabunbHO 1 6e3 pbiBKOB. B NpoTMBHOM crnyvyae HaxmuTe “Stop”.

* Ecnn ycTponcTBO nnaBHOro nycka paboTaeTr HEKOPPEKTHO, MpoBepbTe, NOAXOAUT
NN YCTaAHOBIEHHbIN PeXuM nycka ansa sawero gsuratens. NogpobHoe onvucaHue
yKasaHo B n.7.2.

* EcnnmomeHT npunnycke HeaoCTtaTto4yHoO BbICOKUW, Bbl MOXKETE MOMEHATL napamMeTpbl
MYyCKOBOIo HanpAa>xeHna ninn orpaHn4YeHna Toka.

* He oTKkpbIBaliTe BEPXHIOK KPbILLKY NPW NOAKMHOYEHHOM HanpsiXKeHWN.

* Ecnn B paboTe ycTponcTBa MMEKTCA NOCTOPOHHWUIA LWYM, ObIM UK 3anax rapwu,
noXasnynucra, HemeasieHHO OTKIYUTE MNUTalolee HanpsXeHune Wu ycTpaHuTe
NPUYAHBI.

* Ecnn BO Bpems roTOBHOCTU YCTPONCTBA MK Nycka ropuT MHOMKATOpHas namna
“Failure” n Ha gucnnee otobpaxaetcs Errxx obpatutecb k Tabnuue 7.1. ansa
YCTPaHEHUs MPUYUHbI.

[ononHeHune: Korgoa Temnepartypa okpyxatowen cpegbl mMeHee 4dem -10 °C,
YCTPOWMCTBO N1aBHOIO Nycka AOMMKHO MNOCTOATb C MOAKMOYEHHbBIM HaNpPsKeHNEM He
meHee 30 MUHYT.
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UHaukauma ownbok (Tabnuua 7.1.)

MoHuTOop HauMeHoBaHue onncaHue U HeobGxoaMMble AeNCTBUSA
Owwmbka no CHWXEHNIO/NOBLILLEHNIO HAMPSHKEHWS], TENOBas
E rn n| |Owwnbka yganeHa 3awmra unu cpabatbiBaHME MrHOBEHHOIO OCTaHoBa bGbina
rruu yaaneHa.Heobxoaumo HaxaTts (YES) nocne 3aropaxus

NaMnbl OAna BKINHOYEeHUA MOTopa.

Pa3mbikaHne BHeLl-

MpoBepbTe coeanHeHust Ha knemmax 07110, n coeguHeH nu

E rr B ,' Hero KOHTypa MrHo- koHTakT NC ¢ gpyrum 3alumHbiM obopyaoBaHuem
BEHHOro OCTaHOBa
E ] Lj Meperpes ycTponcTBa | YCTPOMCTBO 3arycKarnochb CIIMLIKOM YacTo UIM MOLLHOCTb
rru nnaBHOro nycka MOTOpa He COOTBETCTBYET MOLLLHOCTU YCTPOMCTBA.
E _ _ [ 3] |HAnuTenbHbiv nyck HeBepHO ycTaHOBMEHbI NapamMeTpbl Mycka UM HegoCcTaTou-
rrul HO MOLLHOCTU B CBSA3U C TSDKEIOW Harpy3kom Ha MoTop.
= MoTeps dasbl Ha [MpoBepbTe HaNU4YMe HanpsKeHUs Ha BXOOHbIX dhasax,
E rruy '—{ BXoae ybeoutecb B OTCYTCTBUM 3aKNMHUBaHWS 06BOAHOIO KOHTaK-
TOpa 1 OTCYTCTBUM KOPOTKOIO 3aMbIKaHUSA Ha TUPUCTOpPE.
q MoTeps asbl Ha lMpoBepbTe LENOCTHOCTb BbIXOOHOIO KOHTypa 1 npucoeamnHe-
E rruy S BbIXoAe HWe moTopa, ybeanTech, YTO 06GBOAHON KOHTAKTOP He 3aKnu-
HeH, OTCYTCTBYET KOPOTKOE 3aMblkaHMe Ha TUPUCTOPE.
F n 5 AcummeTpus a3 [MpoBepbTe hasHoe HanpskeHne CETU U CONnpOTUBNEHNE
crru 0BMOTOK.
E M -I MpeBbiweHne [MpoBepLTe He CrMLLKOM N BENuKa Harpyska Ha asuraterb U
rru MyCKOBOTO TOKa npasunbHO N1 nogobpaHa MOLHOCTbL YCTPOMCTBA
E M B MpeBblweHne [MpoBepbTe BENUYNHY Harpysku Ha Asuraterb U npaBusb-
rru paboyero Toka HOCTb ycTaHoBKu F7
E M 9 Huskoe BX. MpoBepbTe BXOOAHOE HanpshkeHWe U NpaBubHOCTb YCTaHOBKM
rru HanpspkeHne F9
E 5 | 11 | Beicokoe BX. [MpoBepbTe BXOAHOE HanpsiXeHue U NpaBUITbHOCTb YCTaHOBKN
1 U} | HanpsikeHue FA

Err

—_—
—_—

Owwnbka ycTaHOBKM

WcnpaBbTe owmnbKy Unu Haxxmute Ansi BO3BpaTa 3aBOACKMX
HacTpoex.

Err |

KopoTtkoe
3aMblKaHWe Harpy3ku

I'IpOBepre MOTOpP, OTCYTCTBUE 3aMblKaHUA HA TUPUCTOpPE.

ABTOI'IGpGSaI'IyCK,
owmnbka NOAOKIK4YeHnA

I'IpOBepre NnoaKIt4YeHmne KrnemMmm BHeLWHero nycka n oCtaHo-
Ba B peXumMme 2-I'IDOBO,EI,HOFO ynpaBneHus.

c
Err 1]
4

Err |

Owwmnbka nogkntoye-
HUSA KNEeMMbI BHELL.
ocTaHoBa

B pexnmMme noaKn4YeHnAa BHELWHErO ynpaBneHna KneMmma
BHellHero oCtaHoBa OTKIo4eHa 1 3anycCK 3anpeLlueH.

Err 15

Owwnrbka npu pabote
asuvratens nog,
HarpysKkown

lMpoBepbTe, €CTb NN Kakme NMbo owmnbKN ¢ Banom agpuratens
N C COMYTCTBYHIOLLEN Harpy3Kon

HekoTopble OLIMOKM BO3HUKAKOT MO HECKOMbKUM MpUYMHaM, Hanpumep, BO3HUKAET B Criyyae neperpesa,
NPEBbLILIEHNS MO TOKY, KOPOTKOrO 3aMblKaHWUsi Harpy3ku. [osTomMy,B criy4ae BO3HUKHOBEHUS OLLUNOKMN,
HeobXxo4MMO BHMMATENbHO MCCIeaoBaTh CUCTEMY AN BbIIBNEHUS A4eNCTBUTENBHOMN NPUYMHBI.
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7.2. Pexxnumbl nycka

Yctponctea VT drive MMeOT LWeECTb pasfMyHbIX PEeXUMOB 3arnycka, KoTopble
NPUMEHUMbI OS19 PasnuyHbIX OBUraTener u ycnoBuW 3JKcrnyatauum m MoryT
BblGupaTbCAa Nonb3oBaTesieM B COOTBETCTBUKN C NOTPeBHOCTAMN.

7.2.1 3anyck B pexume orpaHM4yeHus Toka

Pexum orpaHudeHust Toka gencreyert, ecnum FB yctaHoBneH Ha 0 (0 - orp. Toka).
Tok Ha gBuratene M3MEHSETCa Kak nokasaHo Ha puc. 7-2-1. Takum obpasom, |, -
HeobXxoauMbIN TOKOBLIM IMMUT BO BpeMs 3anycka. HanpskeHune pacteT ObICTpo
[0 [OOCTUXEHWA yCTaHOBMEHHoro nvMuTa |, a 3ateM noaaepXxuBaeTcs Ha
OOHOM YpOBHe. 3aTeM MOTOp CTyneH4yaTto HabupaeT CKOpPOCTb A0 HOMWHaNbHOW
BEMUYUHLI 3a CYHET YBENUYEHUS HanpsbkeHus. MNpu cpabaTbiBaHMM KOHTAKTOpa TOK
pe3Ko CHmxaeTca 0o paboyero 3HadeHus le nmnu Huxke. Takum obpasom 3anyck
3aBepLuaeTcs.

Ecnu Harpys3ka CrimKom Marsna nuium yCTaHOBﬂeHHbIVI TOK CITULLKOM BEJIUK, CHNTaAETCA
HOpMarlibHbIM, €CJ1In MpWU 3anycke TOK HEe OOCTUraet yCTaHOBJIEHHOIO 3Ha4e€HUA.
O6bI4yHO pexunMm orpaHn4YeHnAa ToKka UCMNosib3yeTCd, eClin XXeCTKO YCTaHOBJIEHO €ro
MaKCnMalribHOe 3Ha4YeHue.

PucyHok 7.2.1
7.2.2 3anyck B pexxume HapacTaHUA HanpsikeHUs

OTOT pexum gencteyeT, ecnv FB paBHO 1. padrk M3MEHEHUA HanpskKeHuUs npu
3anycke nokasaH Ha puc. 7.2.2. Takum obpasom, U1 -nepBuyHOE HanpshkeHue
npu 3anycke. BenununHa ToKa He MoxeT npesBblwatb 400% OT HOMMHaNbHOrO
3HayeHus. BbixogHoe HanpsbkeHue ObICTpO aocTturaeT BenuuuHbl U1, a 3atem
Ha4YMHaeT yBenuuumBaTbCH B COOTBETCTBUM C HacTpoukamu. MoTtop pasroHsieTcd
NPONOPLUNOHaNbLHO POCTY HanpsxeHus. HanpskeHne nocTteneHHO Aocturaet
HOMWHaNbHOro 3HadeHns Ue. [lpu [OOCTMXKEHMM HOMMHAIIBHOIO 3HayYeHud
HanpskeHus1, cpabaTbiBaeT 06BOOHOM KOHTAKTOP M PEXUM 3anycka 3aBepLuaeTcs.
Bpems 3anycka aBnseTcs KOHTPOSIbHbIM NnapamMeTpoM, MOfyYeHHbIM Mpu 3anycke
BO BpeM4 UCMbITaHUW CO CTaH4APTHOW Harpy3Kou.

Ona yctponcte VT drive OH aBnsieTca cnpaBoyHbiM. MOTOp MOXeT pasroHATbCA
CTabunbHO C MOMOLLBIO HapacTaHUs BbIXOAHOIMO HaNpPsSPKEHUS 0O OKOHYaHUSA

20



BpeMeHN 3arllycKa. C Y4ETOM CKa3aHHOIO, €CJ/iM Harpy3ka Marlia, BpeM4A 3aryckKa
4acCTo, MeHblle YyCTaHOBJIEHHOIO. |_|OCKO.I'Ibe anekTpoasurartesrnb, B 3TOM Clly4dae,
3allyCKaeTcCd cTabunbHO, 3TO SABMSAETCS Hopmaanon cmyaumeﬁ. Kak npasuno,
pexnm HapacCTaHUnAa HaripaXeHua npuMeHdeTcAa Onda UCKIMYeHUA CKayKoB TOKa.

uj

Uuefp-——————————-—

u1-

PucyHok 7.2.2.

7.2.3 3anycK pbIBKOM

FB paBHO 3Ha4yeHuto 2 (PbIBOK + orpaHuydeHne Toka) nnu 3 (PbIBok +HanpsixkeHue).
[MapameTpbl pexmmansodbpaxeHblHapuc. 7.2.3.11n7.2.3.2. 310 peXXnm npuMeHsieTcs
B HEKOTOPbIX Cy4asx rnpu 06onbLLOon Harpys3ke, korga MOTop He MOXET 3arnyCTUTbLCS
N3-3a CTaTUYECKUX CUIT TPEHUS.

o 3allyckKa Heobxoanmo I'IOI'IpO6OBaTb pexnmbl 3alfycka C OorpaHn4eHnem
HanpaxeHmnqa, TOKa W HapaCTaHUA HanpaxeHuA. oT0T peXnmM rpunMeHAEeTCA
TOJNMbKO ecClnin  apyrne pexnmMmbl He TMo3BONAKT 3anyCctntb MOTOpP, ANd
Toro, 4TOobGbI M3bExaTb Yype3mMepHOoro BO3OENCTBUS TOKa Ha OOMOTKMW.

C ci
Un100%:1 Un100% -
100 ms 100 msf\~
ut]- L utg-
| |
0 | T 0 | T
= [==—100ms - |<-100ms
PucyHok 7.2.3.1 PucyHok 7.2.3.2

7.2.4 3anyck B peXxume HapacTaHuA Toka

FB yctaHaBnuBaeTtcs paBHbIM 4. Ha puc. 7.2.4 nokasaHO U3MEHEHNE TOKa B 3TOM
pexume. B atom crniydae , U - TokoBbIN Npefen, yctaHasnmBaembl F5, T1 -Bpems,
ycTaHaBnuBaemoe F1. Pexum HapacTtaHua Toka UMEET BO3MOXHOCTb ObICTPO
YBENNYNTb CKOPOCTb MOTOpa. OH NpUMEHUM 4115 ABYX MOMOCHBLIX MOTOPOB, a Takke
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NPUMEHAETCA a4 COKpalleHndA BpeMeHW 3arycKka B onpeaesrieHHbIX npeaenax.

PucyHok 7.2.4

7.2.5 3anyck B pexume OBOWHOro peryriupoBaHusi C OrpaHM4YeHMeM ToKa M
HanpsiXeHus

B aTOM pexunme ncnonb3yeTcs pexum HapacTaHUA Hanps>KeHUs U ABOMHOW PeXum
orpaHmnyeHnst Toka. OQHOBPEMEHHO 3TOT pexum, obecneymBaroLMi 3anyck C
KOMMMEKCHbIM ynpaBrieHNeM, TOYHbIM OrpaHMYeHMeEM TOKa U npeaBapuTesibHbIM
pacyeToM pexnma paboTbl MOTOpa. PEXMM N3MEHEHNSA HANPSXKEHUS B 3TOM peXnme
ByneT 3aBMCETbL OT MOTOpPA U XapakTepa Harpysku.

7.3. Pexxnmbl ocTaHoBa
7.3.1. naBHbLIN OCTaHOB

B ycTtponcteax VT drive npegycMoTpeHO 2 pexnma 0CTaHOBa: NNaBHbIA OCTaHOB U
cBobogHbIN ocTaHoB. Ecnn F2 He paBeH 0, gencTBYeT pexnm nnaBHOro octaHoBa.
Ha puc. 7.3.1 nsobpaxkeHa kpmBas, nokasblBaroLLasi nnaBHbIN OCTaHOB. TF - Bpems
NfaBHOro OCTaHOBa, yCTaHaBnMBaemoe (pyHkumen F2. B aToM pexnme octaHOBa
NMTaHne c 00BOASALLLErO KOHTAKTOpa nepeaeTca Ha TUPUCTOPHBIN BbIXOA YCTPONCTBA
nnaBHOro nycka.

BbixogHoe HanpsikeHne ycTponcTBa B 3TOM Crlydae OyaeT ninaBHO YMEHbLUATHCS
HauMHasi C MaKCMMamnbHOro, CHMXasi CKOPOCTb MOTOpa MOCTENneHHo, 6e3
BO3HWKHOBEHMS BUOpaLmMiA 4O NOMHOro ocTaHoBa. BbIXoAHOE HanpsiKeHe OTCEYKM
NraBHOro OCTaHOBa PaBHO NEPBUYHOMY HaMNPSPKEHWUIO NTaBHOro 3anycka. MNnaBHbIN
OCTAHOB MOXET YMEHbLUNTb MMM WUCKNIOYMTb KonebaHus Ha Harpyske, nogobHo
rmapoyaapam npu nepekadke BoAbl.

A
v

TF

PucyHok 7.3.1
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7.3.2 CBOGOAHLIN OCTaHOB

Pexunm cBobogHOro octaHoBa ycTaHoBneH, ecnun F2 pasHo 0 (cBo60oAHbIN OCTaHOB).
B atom pexume npu nonyvyeHunm KomMaHAbl OCTaHOBa, YCTPOWCTBO OTKMtOYaeT
00BOAHOM KOHTAKTOP M 3anpewaeTt Bblgady HanpskeHusa ¢ Tupuctopa. MoTtop
OCTaHaBMMBAETCA MO MHEpUuU. OTOT PEXMM yCTaHaBNUBAETCA Torga, Korga He
obsizateneH nnaeHbIM OCTaHOB. Pexnm cBo6ogHOro ocTaHOBa NPOANUT pecypc
ycTponctBa. B pexume cBobogHOrO OCTaHOBa 3arnpelleH pPexum MrHOBEHHOro
3anycka, 4To npegoTBpaLlaeT TOKOBYIO Neperpysky B npouecce aKcnnyatayuu.

8. O6nacTtb NnpumMeHeHusA
8.1 Tunbl Harpy3ok
YctpouncTtea nnasHoro nycka VT drive MoOryT npuMeHsTbCs Ang TSXeno
Harpy>eHHbIX MOTOPOB. Buabl Harpy3ok B Tabnuvue HUXe npMBeaeHbl Ans

CripaBKW.
Tabnuya 8.1.
[MepBu4yHOE Makcum. Sanyck 8
Bpems nycka Bpewms pexnme
Bua Harpysku HanpshkeHue | orpaHnyeHve
(c) ocTaHoBa(c) ToKa orpaHunyeHus

TOKa
LleHTpo6exHbINn 16 20 40 4 25
Hacoc
Waposas 20 6 60 4 3.5
MenbHUUa
BeHTunartop 26 4 30 4 35
NErko Harpyx. 16 5 30 4 3
MOTOp
MopLHeBoW 16 4 40 4 3
KomMnpeccop
NogbemMHble 6 10 60 4 35
MeXaHWU3Mbl
Mewanka 16 2 50 4 3
Hpobunka 16 10 50 4 35
BuHTOBOM 16 o 40 4 3
KoMnpeccop
Bukxosoi 20 10 40 4 2
XpaHcnopxep
NEHTOARBIN 20 10 40 4 2.5
KOHBenep
Tennosow Hacoc 16 20 40 4 3
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8.2 KommyTtupyrowee o6opyaosaHue ana ycrtponcts VT drive u Tunbl

Kabenemn

Hanpsi»keHne 380B

Motop Yn ABTOMaTNY. WyTtHupyowmn | Kabens/MegH.
BbIKIT. KOHTaKTOp LnHa
MowH., kBT | Tok, A Mogenb Mogenb Mogenb CeueHne (Mm?)
15 30 FWI-SSN3—-015 CM1 -63/40 LC1 032 10
18.5 37 FWI-SSN3-018 CM1 -63/50 LC1 038 10
22 43 FWI-SSN3—-022 CM1 -63/63 LC1 050 16
30 60 FWI-SSN3—-030 CM1-100/80 LC1 065 25
37 75 FWI-SSN3—-037| CM1-100/100 LC1 080 35
45 90 FWI-SSN3—-045 CM1-160/125 LC1 0115 35
55 110 FWI-SSN3—-055 CM1-160/160 LC1 0115 35
75 150 FWI-SSN3—-075 CM1-225/180 LC1 0150 50
90 180 FWI-SSN3-090 CM1-225/225 LC1 P180 30X3
110 230 FWI-SSN3-110 CM1-225/315 LC1 P225 30X3
132 264 FWI-SSN3—-132 CM1-400/315 LC1 P265 30X3
160 320 FWI-SSN3—-160 CM1-400/350 LC1 P320 30X5
200 400 FWI-SSN3-200 CM1-400/500 LC1 P400 30X5
250 500 FWI-SSN3-250 CM1-630/630 LC1 P500 40X5
280 560 FWI-SSN3—-280 CM1-630/630 LC1 P500 40X5
320 640 FWI-SSN3—-320 CM1-630/700 LC1 P630 40X5
400 800 FWI-SSN3—-400 CM1-800/800 LC1 P800 40X8
500 915 FWI-SSN3-500 CM1-1000/1100 LC1 P1000 40X10

YKkasaHHble JaHHble NPUBEAEHbI ANS CNpaBKu
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