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NHCTPYKUMN NO TEXHNKE Be30nacHOCTY

Be3onacHocTb

MSTKHii TyCKaTellb JOKECH OBITh YCTAHOBIICH B
IIUTKE WA B KOMHATE 3JIeKTPOYIPABICHUS.

*  YCTpOWCTBO JOJIKHO MOHTHPOBATHCS
MOATOTOBJICHHBIM TIEPCOHAIIOM.

* Ilepen BbINOIHEHHEM JIIOOBIX PabOT OTKIIFOYHUTE BCE
WCTOYHUKY MTUTAHUSL.

* Bceraa ucnonbe3yiTe cTaHJapTHBIE IPOMBIILIICHHBIE
npegoxpanutenu tuna gl, gG, Ut 3aUTUTHI
MOABOAALINX Kabeell 1 mpeaoTBpaIleHIs] KOPOTKHUX
3aMbIkaHui. [Ipr HE0OXOMUMOCTH HCIIOIB3YHTE
OBICTPOJICHCTRYIONINE MOTYIPOBOAHUKOBEIE
[IPEIOXPAHUTENHN VISl 3aILUTHl TUPUCTOPOB OT TOKOB
KOPOTKOTO0 3aMbIkaHusA. OHAKO Jake IpH
HCTIOJIb30BaHUN OOBIYHBIX IpEIOXpaHUTEIeH
MO/IZICPIKUBAIOTCS TapaHTHHHBIE 00s13aTeNIbCTBA
[IPOU3BOAUTEILA.

Pabouunin n obecnyxmnsaroLmnmn

nepcoHan

1. TToMHOCTBIO MPOUTUTE JTAHHOE PYKOBOJICTBO JI0
YCTaHOBKH U ITyCKa 00OPYIOBaHUSA B
IKCILTYaTaIuIo.

2. Ilpu nro6oii pabote (mrtarHast pabora,
TEXHHUUYECKOE 0OCITy)KUBaHNE, PEMOHT U T. [I.)
BBITOJIHUTE MPOLEAYPHI OTKITIOUEHUS,
ONMCaHHBIE B JAHHOM PYKOBOJICTBE, a TaKXKe B
JIPYTUX UHCTPYKLHUAX 10 SKCIUTyaTalluy s
YHpaBIsIeMOro MEXaHW3Ma MK cucTeMbL. CM.
HIDKETIPUBEICHHBIN MyHKT « ABapUiiHOE
OTKJTIOUEHHUED.

3. Omneparop 10/bKeH u30erarh Crioco00B paboThI,
CHIDKAIOINX 0€301MacHOCTh YCTPOUCTBA.

4. Omneparop JOJKEH MpHUararb MaKCUMyM YCHIIUH
K TOMY, YTOOBI HE IOIYCTUTH HETIOATOTOBICHHBIN
nepcoHal K paboTe ¢ yCTPOHCTBOM.

5. Omneparop nomKeH HeMEJIEHHO CO00IaTh 0
TMOOBIX U3MEHEHUIX B IPUOOpPE, BEAYIIHX K
CHIDKEHUIO 0€30IIaCHOCTH.

6. Ilomnb3oBarenb HOMHKEH OMyCKaTh paboTy
nprudopa TOIBKO B HAAJIEKAILUX YCIOBUSIX.

YcTaHOBKa 3anacHbIX YacTeun

MBsI HacTOsTENBFHO oOpalaeM Balle BHUMaHUE Ha
TO, YTO JIFOOBIE 3aMacHbIC YaCTH U MPHHAIJICKHOCTH
NPOM3BOCTBA APYTHX (PUPM HE MOTYT OBITh
PEKOMEHI0BaHbl MJIU IPOBEPEHBI HAMU.

YcraHOBKa W/ UCTIONIE30BAHUE TAKUX YCTPOHCTB
MOXET UMETh OTPHUIATEIbHOE BIUIHNE HA

XapaKTepUCTHKH Ballero npubdopa. [Ipoussogurens
HE HECeT OTBETCTBEHHOCTH 32 HETIONAAKH U aBapuH,

BO3HUKIIIHE IO TPHYMNHE UCIIONB30BaHMS 3amdacTei
Y IPUHAIISKHOCTEH OpyTuX pupm.

ABapUMNHOE OTKITOYEHME

BbI MOXkeTe BBIKITIOUHTE YCTPOHCTBO B JII000M
MOMEHT C ITOMOIIIBIO ITIABHOTO BBIKITIOUATENS IIepes
MSATKUM ITycKaresieM (He0OXOAUMO OTKIIOYUTh KaK
MUTaHUE CUIIOBOM LIENH, TaK U IMUTAaHUE TIAThI
YIpaBIeHUS).

[leMoHTax n yTunn3auunsd

Msrkuit ITyCKAaTCJIb BBIMIOJIHCH U3 YTUIIU3UPYCMbBIX
MaTepruajIOB, TAKUX KaK aﬂmMHHHﬁ, cTallb U
IJIaCTHK. H€06XOZ[I/IMO BBITIOJTHATH
3aKOHOJAaTCIbHBIC Tpe6OBaHI/I$I 110 3aXOPOHCHUIO U
YTUIN3alu TaKUX MaTCpraioB.

Msrkuit myckarenb COOep>KUT KOMIIOHEHTHI,
Tpedylolue crennaibHON epepadoTKH, HarpruMmep,
TUpUCTOPHL. [leuaTHbIe mIaThl cofepkar HeOOIbILIOE
KOJIMYECTBO 0JI0Ba M CBUHLA. HeoOxommumo
BBITIOJTHSTD 3aKOHOAATEIbHbIE TPEOOBaHMUS IO
3aXOPOHEHMIO U YTHIN3AUU TAKUX MAaTepPHUaoB.

O6wue npegynpexaeHus

Asuratenst yéeamTech, YTO NPUHSATLI BCE Mepbl
NpenocTopOXHOCTM BO U3bexaHue TpaBm
nepcoHana.

i MPEOYNPEXOEHWE! Mepeg nyckom

nyckarternb CO CHATON nepeaHen KpbILLKOWN.

i MPEAYNPEXOEHWME! He BkntoyaniTe MArkun

npuGopa ybeautecb B TOM, YTO NPUHSATLI BCE
HeoOXoaMMble Mepbl 6e30MacHOCTU.

i MPEOYNPEXOEHWE! Mepepn BkntoyeHnem
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1.  Obwasn nHgpopmauums

B maHHOM pyKOBOICTBE ONUCHIBACTCS MATKHH ITyCKaTeIh
Emotron MSF 2.0.

1.1 Kak ncnonb3oBartb
PYKOBOZCTBO MO
aKkcnnyaraumm

3TO pyKOBOACTBO OMKCHIBAET, KAK YCTAHOBUTH MATKHIA
myckareinb MSF 2.0 n kak padorats ¢ HUM. [1oTHOCTBIO
MPOYTUTE PYKOBOJCTBO MEpe]] yCTAHOBKOI U BBOIOM
mpubopa B HKCILTyaTaIuio.

O3HaKOMHBIIUCH C MATKUM ITyCKaTeleM, BBl CMOXKETE
YIOPABIATH UM C TTaHENH YIIPABICHUS COITIACHO
MHCTPYKLHUAM B IM1aBe 5. cTp. 27. B 37011 m1aBe
OIUCHIBAIOTCS BCE (DYHKIIMH M BO3MOXKHBIE YCTaHOBKH.

1.2 BcTpoeHHble cuctemol
BesonacHoCcTH

[Ipubop cHaOXeH cucTeMol 6e30MacHOCTH,
pearupyromei Ha:

» TIleperpes

* JlucGanaHc HaMPSHKESHUH

» [lepeHanpsbkeHne U MOHMKEHHOE HANPSKEHUE
» U3meHnenue uepenoBanus das

» Tlotepro ¢a3sl

* TemmeparypHyI0 BCTPOCHHYIO 3allUTy ABUTATENS OT
neperpyaku 1 neperpesa

* Harpysky gBurarens, 3amuinasi 000pyJoBaHHE WIN
TEXHOJIOTHYECKHUH TPOIIECC OT HENOTPY3KH HITH
TIeperpy3Ku

M OFpaHI/I‘{eHI/Ie KOJIMYCCTBA ITYCKOB B 4acC

Msrkuil myckaress MMeeT BO3MOXHOCTb
NOAKMIOYEeHNs 3amuTtHoro 3azemnenus - (PE).

Msrkue myckarenu MSF 2.0 umerot ucnonsenue [P20,
kpome MSF-1000 u MSF-1400, koTopble MOCTaBISIOTCS B
oTKpbITOM HctnoaHeHuu [P00.

1.3 Mepbl 6e30nacHoCTU

OTH UHCTPYKIUH SBISIOTCS HEOTHEMJIEMOW YacThIO
mpubopa 1 TOJKHBI OBITh:

* JlocTyITHBI KOMIIETEHTHOMY IIEPCOHAIY B JII000€
BpEMHL.

» IIpoutens! 10 ycTaHOBKH IpubOpa.

* CoOnroneHs! B OTHOIIIEHUU 0€30MacHOCTH,
peAynpexIecHIi U HH(opMaruy.

WHCTpyKIMHU B JAHHOM PYKOBOJICTBE HAIMCAHBI TaK,
4TOOBI OBITH MOHATHBIMU HUHXECHEPY-IIICKTPHKY.
[MepcoHan qOMmMKEeH UMETh COOTBETCTBY FOILIMIA
HHCTPYMEHT U TecTupyroiiee obopynosanue. [lepcoHan
IIOJDKEH OBITH 00yUeH 0e30MmacHBIM MEeTOIaM PaOOTHI.

Heob6xonnmo obecrieants Mepsl 6€30I1aCHOCTH IO
crangapty DIN VDE 0100.

[Tonp30BaTens TOMHKEH HIMETh BCE HEOOXOIUMBIE
pa3perieHus U BEIITOTHUTE BCe TPeOOBaHUSA
OTHOCHTENBHO:

» besomacHocTH nepcoHaa
* Pacnonoxenus mpubopa

e 3amuThl OKpY’Karolei cpeabl

BHVMMAHMWE! CneanyeT nocTosiHHO cobntofaTtb TEXHUKY
6e3onacHocTu. MNpy NosBNEHMN BONPOCOB 1
HESICHOCTEW CBAXMTECH C BALLMM MOCTABLLUKOM.

1.4 T[lpegynpexneHna B
PYKOBOACTBE MO
aKkcnnyaraumm

MPUMEYAHWE: JononHutensHasa nHgopmaums,
nomoratoLas nsbexars npobnem.

BHUMAHWE: HeBbinonHeHne aTunx

A MHCTPYKLIMIA MOXET NPUBECTU K
HENCNPaBHOCTY UMW NOBPEXAEHUIO
MSArKOro nmyckarensi.

MPEOYMNPEXOEHWME: HeBbinonHeHne
3TUX UHCTPYKUUIA MOXKET NPUBECTU K
NOMYYEHNIO TSXKENOW TPaBMbl
nosnb3oBarefieM, a Takke K Cepbe3HOMY
NOBPEXAEHMIO MATKOrO MyckaTernsi.

BaxHo

Jlst Beex 3alpocoB U 3aKa30B 3allaCHBIX YacTeit
yKa3bIBaiiTe TOYHOE Ha3BaHHUE PHOOpa U ero HoMep Ans
3aKasa, 4ToOBI Balll 3aMPOC HJIH 3aKa3 ObLT BBITOIHEH
KOPPEKTHO ¥ OBICTPO.
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1.5 Ma PKUPOBKa * EN 61000-6-2, EMC (31eKTpoMaruuTHast

COBMECTHUMOCTH), YCTOHYHUBOCTD IS

Ha Puc. 1 npuBenen npumep 0603HayYeHnst Tuna ¢
MPOM3BOJICTBEHHOU CPEJIBI

msirkoro nmyckareinst Emotron MSF. ITo aTon
MapK1MPOBKE MOKHO TOYHO ONPENETUTh THI MATKOTO « T'OCT
nmyckatensi. Takas uACHTH(HUKANUSA TOTPpeOyeTCs s . UL 508
MONYYSHHUS CIICIMANBEHON HH(POPMALIUH [TPU MOHTaXE U

ycTaHOBKe. MapKHpoBKa yKa3aHa Ha TaOInuuKe H3/IeHs

(LWnNbauKe), KoTopas HAXOAUTCS Ha MEPEIHENR YacTH 1.7 I/ICI'I biITAHNA B
6opa.
npuGopa COOTBETCTBUM C HOPMaMM
MSF 017 825 2 Cc VvV N ctaHgapta EN 60204
1 2 3 4 5 6 7 Ilepex OTIIPABKOMA TTOTPEGHTENO TIPUGOP TPOLIIE

CIIE/TyOLINEe UCTIBITAHUSL:
Puc. 1 Maprupoexa ALyromt

e TlogkaroueHue 3a3eMICHUS:

Tabnuya 1 a) BU3yallbHasl IpOBEpKa
b) mpoBepka KauecTBa MOAKITIOUCHUS 3a3EMITSOIINX
MNapamet
Mosuums P P Onucanve IIPOBOZIOB
KOHUrypawmu

e Uzonsamus

Twun msarkoro

1 nyckaTens Tun MSF 2.0 +  Hanpsoxenne
2 Tok aBuratensi 017-1400 A ¢ Oynkuus
3 Hanps»keHue 525 B - 200-525 B
cetu 690 B — 200-690 B 1 8 YI'IaKOBKa n
Hanps»keHue _
4 NUTaHWUS NaTbl g;;gg:ggg g TpaHCMoOpPTUPOBKa
ynpasneHus IIpu nocraBke npubOp yrnakoBaH B KAPTOHHBINA WIN
C=CraHnpapTtHas, (haHepHBIH MK, YNAKOBKY MOKHO YTHIH3HPOBATh.
Namens BHELLHSASA NaHernb Iepen oTmpaBKoii MPUOOPHI THIATEILHO MTPOBEPSIOTCS U
5 yrnpaBneHusi oTCyTCTByeT YIaKOBBIBAIOTCS, HO HE UCKITIOYECHBI TPAHCIIOPTHBIC
yrnpaBneHus _
H=BHelHAs naHenb MTOBPEKICHHUS.
ynpaBneHusi

[MpoBepka no nonyveHun

[Mnatbl ¢ -n 6
6 NOKPbITUEM, -~ ATkl DE3 MOKpbITUA Y6eautechb, 4TO TOBapbl COOTBETCTBYIOT
V=[naTbl C NOKpbITUEM . B
OnunoHHO TpaHCNoOpTHOM HaknagHou, cM. TUN N gpyrme
Mnata N=Cesiab oTCyTCTBYET napaMeTpbl Ha LWWNbAKKE.
7 pacLumpeHus, S=WHTtepdperic RS232/485 V o
uHTepdenc D=WHTepdeic DeviceNet NakoBKka HapyLueHa
cBS3U P=MHtepdeiic Profibus ITpoBepsTe TOBap Ha HANIWYWE MTOBPEKIACHUH (HApY KHBIH
OCMOTp).
1.6 CTaH,EI,aprI Ecnu y Bac ectb npeTteH3nmn

Ecnu ToBaps! HOBPEXKACHBI IIPU TPAHCIIOPTHUPOBKE:
[Ipubop M3roTOBICH B COOTBETCTBHUHU CO CIICAYIOIINMHU
HOPMATHBHBIMH IOKYMEHTaMH: * HemenneHHo CBSXKUTECH C TPAHCIOPTHON KOMIaHUEH

WM MOCTaBUIUKOM.
+ IEC 60947-4-2
* CoxpaHuTe yIaKkoBKY (IJIs1 TPOBEPKH TPAHCIIOPTHON

*  EN 60204-1 be3onacHocTs 060pya0BaHus, KOMITAHHeii HITH VTS BO3BDAIIEHHs IPHOOPA).

DneKTpooGOpYI0BaHHIE MAIlKH, YacTh 1, OOme

Tpe6oanus u VDE 0113 YnakoBka Ans Bo3spara npuodopa

«  EN 61000-6-4, EMC (3/1eKTpoMaruTHas VYnakyiite mpubop Tak, 4TOOB! IPEIOXPAHUTh €0 OT
COBMECTHUMOCTb), CTAHAAPT MO U3IYUYECHUIO AT YAapOB H TOITIKOB.
MPOU3BOJCTBEHHOMN Cpebl BpeMeHHOe XpaHeHue

+ EN 61000-6-3, EMC (anmekTpoMarHuTHas [Mocne mocTaBKU WK JEMOHTaXKa MPUOOP MOKHO
COBMECTHUMOCTb ), CTAHIAPT 110 U3ITYUCHHUIO IS XPaHUTh B CyXOM TMOMEILIEHNUHU A0 JalbHEHIIero
JKUITBIX paiflOHOB, KOMMEPUYECKOTO OKPYKEHHS U HCIIOJNb30BaHUS.

JIETKOH OPOMBIIIIICHHOCTH
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1.9 Pacnakoska MSF-310 u
bonee KpynHbIX Moaenemn

Msrkuit myckarenb MSF 2.0 mpukperier kK paHepHOMY
SIIMKY/TIOTPY304YHOMY MTOAOHY BUHTaMH, TO3TOMY €r0
ClJIe/lyeT PaclaKkoBbIBATh CIIEIYIOLUIMM 00pa3oM:

1. OcBoboanTe TONbKO KpenneHms Ha aHe siuka
(oTOrHyB Mx BHU3). 3aTeM NPUNOgHUMUTE LMK
HaZ Norpy3o4HbIM NO4A0HOM (KPbILLKY BMECTE CO
CTEeHKamm).

2. YpanuTte BMHTa Ha NepeaHen KpbIwKe MSrkoro
nyckarensi, KoTopble HaXo4aTCA NoA NOroTUMNOM B
HWXHEN YacTu.

3. lNMogHnmKTEe NnepegHioo NaHenb NpMbnnanTensHo
Ha 20 MM, nocne 4Yero nepeaHsisi NaHernb MOXET
ObITb yaaneHa.

4. YpannTte MOHTaXHble BUHTbI B HUXKHEW YacTu
MSFKOro nyckartensi.

1.10 [noccapui

1.10.1 CokpawieHuns

B nacrosmem PYKOBOACTBC UCTIOJIB3YIOTCA CICAYIOMINEC
COKpaliCHud:

Tabnuya 2

Cokpawenus

Cokpalyenne | OnucaHue

FLC

Tok NonHoM Harpysku

DOL

[psimoe noaknoyeHne

1.10.2 O603Ha4YeHus
B manHOM pyKOBO/ICTBE HCIIONB3YIOTCS CIIEAYIOLINE
0003Ha4YeHNUS IS TOKA, HAlPSDKEHUS, MOIITHOCTH,

MOMCHTA U CKOPOCTH:

Tabnuya 3  Ob6o3nauenus
5. TpunogHuMnTe MArKUin Nyckatens Hag AHULWEeM
npnbnuanTensHo Ha 10 MM 1 3aTem nNofanTe ero Ha3ssaHve | Onucaxve EavHuua
Hasag npumMepHo Ha 20 MM, nocne Yero MArkMn HoMUHANLHBI TOK MSFKOro
nyckarternb MOXeT ObITb CHAT C KPEMNEXHbIX Insoft nyckatenst A
KPIOKOB B BEpXHEN YacTU. Kptokn pacnonoxeHbl 5 HOMWUHANBHAS MOLLHOCTE MATKOTO e
No4 HWKHUM OCHOBaHWEM U HE MOTyT ObITb nsoft nyckatens , N.C.
yaaneHbl O CHATUSA MATKOro nyckatens.
N HomunHanbHasa ckopocTb MSrKOro o6/MuH
6. Ypanute BMHTbI C KPIOKOB M CHUMUTE KPIOKMU. nsoft nyckatens
Kptoku ncnonb3syotcsa Ans BepxHewn nogaepxku 5 Hwm,
MPY MOHTaXe MSAFKOro MyckaTens. Th HoMWHanbHbIN MOMEHT ABUraTensl | HbloTOH-
meTp
U HomuHanbHoe HanpskeHue B
n asuvrarens
In HomuHanbHbI TOK ABUraTensi A
HomuHanbHasi MOLLHOCTb
P t kBT, n.c.
Aasuratens
Prormal HopmarnbHas Harpyska % ot P,
Puc. 2 Pacnakoska MSF-310 u 6onee kpynnvix mooeineii
Emotron AB 01-4135-09r1 O6wasn nHcpopmaumn 7
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2. OnucaHune

B nanHOI1 r1aBe 0OBACHSIOTCS U CPAaBHUBAIOTCS
pa3IyYHbBIE CIOCOOBI MycKa aCHHXPOHHBIX
anekTpoasurareneit. OObSICHAIOTCS (yHKIHOHAIBHbIC
BO3MOYKHOCTH MSATKHX ITyCKaTeleH ¢ yIpaBIeHHEM
MOMEHTOM 1 HX NPEUMYILIECTBA U OTPAaHUICHHS MO
CPaBHEHHIO C IpyTUMH CIIOCO0aMH ITyCKa.

CHauauna B pazzgene 2.1 OyzmeT kpaTko uziokeHa 6a3oBast
TEOopHs IycKa aCHHXPOHHBIX AJIEKTPOABUTraTeNei. 3aTeM
OyzeT MpUBEICHO ONMCAHNE U CPAaBHEHHE Pa3IMIHBIX
CIOCO0O0B ITyCKa Ha OCHOBE HNCIIOIB30BAHMS
TTOHI)KCHHOTO HaNpsDKeHUs. B 3Tol maBe onuckBaoTes
TaKOKe MATKHE ITyCKaTeNH C yIpaBjIeHHeM MoMeHToM. B
pasaene 2.3 06bACHATCSA HeKOTopble obLue
crnocobbl nyCKa Ha OCHOBE pyrux ﬂpVIHLI,VII'IOB.STa
VIH(bOpMaLI,VIFI NMPOACHUT HEKOTOPbIE OrpaHN4YeHNA B
NMPUMEHEHNN MATKNX HYCKaTeﬂeVI, pa60Talou.w|x no
NPUHLNUMNY CHVKEHUA HanpsXeHus. B pasznene 2.4
COZIEPXKUTCS KPaTKUH aHAIU3 MPUMEHEHNH, AJIs1 KOTOPBIX
MOXET OBITh MOJIE3HBIM HCIOJIB30BaHUE MATKOTO
ITyCKaTes.

2.1 basoaga Teopus

B nByx cremyromux pasaenax mpeacTaBieH 0630p
ACUHXPOHHbIX ﬂ,BI/IraTeJ'IeIZ C KOPOTKO3aMKHYTbIM
poTopoM. B orinmume ot daszHoro poropa,
KOPOTKO3aMKHYTBI poTop NPeAcTaBnsaeT cobow
npsAmMble NPOBOAHUKN, 3aMKHYTbI€ HAaKOPOTKO C
060U1X KOHLIOB.

Korma Takoit qBuraTens NOAKIIOUYEH HAMPSMYH0 OT CeTH,
OH OOBIYHO MOTPEOIIAET MTyCKOBOH TOK IPHUOIH3UTEIBHO B
5-8 pa3 BblllIe HOMUWHAITLHOIO, TOrIa Kak
pe3yasTupyromuil myckoBoi MoMeHT B 0,5-1,5 pasza
MIPEBHIIACT €T0 HOMUHANBHEI MOMeHT. Ha pucyHke
HIDKE TIOKa3aHa THUIOBas ITyCKOBas XapakTepucTuka. Ha
ocu X TMOKa3aHa CKOPOCTH JIBUTATENSI OTHOCHTEIIEHO
CUHXPOHHOH, a Ha OCH Y - MOMEHT U TOK
COOTBeTCTBeHHO. [IyHKTHpHAs THISI 0003HaYaeT
HOMUHAJIbHBIC 3HAYCHHUS.

MomeHT

T/Th 25 4

0.5 1

0 T 1 n/n,

Tok
VAP

0 T 1 n/ng
0 0.5 1

Puc. 3 Tunosvie xapaxmepucmuku MOMEeHmMa u moka
ons npsamozco nycka (DOL)

JI71st MHOTHX IPOMBINITICHHBIX MEXaHU3MOB TIPSIMOH ITyCK
SIBIISICTCA HEIIeTIeCO00Pa3HBIM, TOCKOIBKY CETh B TOM
ciTydae JI0JKHA OBITh paccunTaHa Ha Ype3MEpPHO
00BIIIOH MycKOBOH TOK. KpoMe Toro, CyIecTByeT puck
MEXaHHIECKOTO M3HOCA WITH Ja)kKe TIOBPEKACHUS
TPAHCUMUCCHH, 110 IPHYNHE PE3YABTUPYIOIIETO PHIBKA
MIPHU YCKOPEHHUHU.

VYckopsroniuii MOMEHT OIpeAeIIeTCs] pa3HULIEH MEXTY
MOMEHTOM JBHUTATEJsl © MOMEHTOM Harpy3ku. Ha
MIPUBEICHHOM HIDKE PHCYHKE MTOKa3aHbI HEKOTOPEIC
THTIOBBIE XapaKTEPUCTUKN MOMEHTA JIJIsl MEXaHH3MOB C
MOCTOSTHHOM CKOPOCTHIO0. /7151 cpaBHEHUs Ha cxeme
n300pa’keHa TakKe XapaKTepUCTHKa MOMEHTa
ACHHXPOHHBIX 3JICKTPOIBHUTATEICH.

Emotron AB 01-4135-09r1
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T, 25 - MomeHT

1.5 4

0.5 1

0 T 1 n/nn

Puc. 4 Tunosvie xapakmepucmuku MOMeHmMa
Hazpy3Ku

OneBaTopbl, KpaHbl U KOHBEHEPHI SBISIOTCS
MEXaHU3MaMU C TOCTOSIHHOM Harpy3Kou.
XapaKTepUCTUKH € IMHEIHOI Harpy3Koi XapaKTepHbI
JUIS BAJIOB KaJIJaHAPA U PUXTOBANIBHBIX CTAHKOB; AJIS
HAcCOCOB ¥ BEHTUJISITOPOB TUITMYHA KBaJpaTHUHAs
3aBHCHUMOCTb CKOPOCTH OT MOMeHTa. HexoTopsiM
MEXaHU3MaM, TAKMM KaK KOHBEHephl WIN IIHEKU, MOXKET
TpeboBarhbCs Ha4aIbHBIH OpocOK MoMeHTa. OHaKO
OYEBUIHO, YTO JUISl MHOTHX MEXaHU3MOB TpeOyeTcst
HaMHOTO MEHBIIIUII MOMEHT 110 CPABHEHUIO C MOMEHTOM,
MPOU3BOAMMBIM ACHHXPOHHBIM JIEKTPOABUTATENEM IIPU
IpPSIMOM ITyCKe.

OO01epacnpoCcTpaHeHHBIM CIOCO00M OHOBPEMEHHOTO
CHIKEHHsI TYCKOBOTO MOMEHTA U TOKa SIBIISIETCS
yYMEHbIIICHUE HAMPSHKEHUSI Ha JIBUrarelie mpu mycke. Ha
MPUBEICHHOM HUKE PUCYHKE IMOKa3aH Xapakrep
W3MEHEHHS MOMEHTA M TOKA JIBUTATEINS TIPH YMEHBIIIEHHN
HAINpPsDKSHUS TATAHUSL.

MomeHT
T/Th 25 -
2 -
1.5 1
1 4 Un
05 - Ua<Un
_//_\ U3<U2
0 T 1 n/nn
0 0.5 1
Tok
/1 g -
O T 1 n/nn
0 0.5 1

Puc. 5  Ilyck npu noHUdMCEHHOM HANPANCEHUU

OO1ee NpakTHYECKOE MPaBUIIO COCTOUT B TOM, YTO B
Ka)kJ0#1 paboueil Touke MOMEHT TIPHOIU3UTENBEHO
HPONOPIMOHANICH KBaJpaTy TOKa. DTO 03HAYAEeT, YTO IPH
YMEHBLICHUH TOKa JIBUTATeNs B JBa pa3a MOoCPEICTBOM
CHIDKEHUSI HAITPSDKEHUS! TUTaHKs, SIeKTPOMarHUTHBIH
MOMEHT JIBUTaTellsl YMEHBIIUTCS TIPHUOITU3UTENBHO B
YeThIpe pasa.

T~12
ILV =1/2 IDOL -> TLV ~1/4 TDOL
Iy =13 IpoL -> Ty = 1/9 Tpo

Ha sToM cooTHOmEeHNN 6azupyeTcs 1000 crocod mycka
C MCTIONIF30BAHNEM TTOHIKCHHOTO HANPSDKEHHUS.
Od4eBHIHO, YTO BO3MOXKHOCTH CHIKEHHUS ITyCKOBOTO TOKa
3aBHCHUT OT COOTHOIICHHS MEXTy MOMEHTAMH JIBUTATEIIS
u Harpy3ku. [1py NCNONb30BaHUN MexaHHU3Ma ¢ OYeHb
HU3KOM IyCKOBOM Harpy3koil U ABUTaTessl C OYEHb
BBICOKUM ITyCKOBBIM MOMEHTOM ITYCKOBOH TOK MOXHO
3HAUYNUTEIFHO CHU3HUTH IOCPEICTBOM YMEHBIICHUS
HaTpsDKEHUS BO BpeMst Imycka. OHAKO U MEXaHU3MOB C
BBICOKOM ITyCKOBOM Harpy3koil yMEHbIIIEHHE MTyCKOBOTO

10 OnucaHue
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TOKa MOXET OBITh BOOOIIIE HEBO3MOXHBIM (B
3aBHCUMOCTH OT UCIIOJNB3YEMOTO JBUTATEIs).

2.2 TlycKk npy NOHMXEHHOM
HanpsHkeHnn

B JAAaHHOM pa3eyic OMMCBIBAIOTCS PA3JTAYHbBIC CII0COOBI
IIyCKa Ha OCHOBC IIPEACTABJICHHOTO BbILIC ITPUHIUIIA
TMOHMXXCHHOT'O HAIIPSIXKCHUA. B xauecTBe nopuMepa
HCIIOJB30BaH HACOC 1 €TI0 KBAJIPpATUYIHAS XapaKTCPHUCTUKA.

IIpocreiium npuMepom myckaresis Ha 0CHOBE
CHIDKCHHS HANPSDKEHHS SBISETCS Iy CKOBOM
TIePEKITI0YaTeNb CO 3BE3/IbI Ha TPEYTOIbHUK. Da3sl
JIBUTATENIS] CHAauaIa COCAMHEHBI 3BE3]0H;
NpUOTM3UTETHHO TP 75% HOMUHAIBHON CKOPOCTH
(hazHOE COCTMHEHNE MEHSACTCS Ha COSINHEHNE
TPEYTOIBHUKOM. [[J11 BO3MOKHOCTH OCYIIECTBICHHS
TaKOTO ITyCKa HEOOXOIMMO, YTOOBI KOHIIBI BCEX 0OMOTOK
3IIEKTPOIBUTATENS OBIUTH TOCTYITHBIMHA JJISI COSINHEHHS.
Kpowme Toro, nBurarens OIKEeH OBITh paccunTaH Ha
OoIee BBICOKOE HANPSHKEHUE TP COCTIMHEHUH
TpeyroiapbHUKOM. Ha mpuBeIeHHOM HUKE PUCYHKE
MIOKa3aHbI PEe3YIBTUPYIOMINE XapaKTePUCTHKA MOMEHTA U
TOKA.

T/T, 2.5 - MomeHT
2 4
1.5 -
14---- - - -
0.5 \__/_
0 T ' n/n,
0 0.5 1
/1, 81 Tok

Puc. 6 Ilyck nepexniouenuem co 36e30bl na
Mmpey2onbHUK

HenocrarkoM mmycka NEpeKIOUEHUEM CO 3BE3/1bI Ha
TPEYTOJIbHUK SIBJISIETCS HEBO3MOKHOCTD €I0 afanTaluu K
crenuanbHOMY MexaHu3My. HampspkeHue B coeuHeHNN
3BE3I0M U TPEYTOJIbHUKOM OIIPEIENISIEeTCS
IEKTPONUTAHUEM; PE3YIBTUPYIOLINE ITyCKOBBIE
XapaKTepHCTUKH 3aBHUCST OT MYCKOBOW XapaKTePUCTUKN
JBUTATENs. J{1s1 HEKOTOPBIX MEXaHU3MOB UCIIOJIb30BaHUE
IIyCKOBOTO IIEPEKIIOUATENS CO 3BE3/bl HA TPEYTOIbHUK
HEBO3MOXHO, IIOCKOJIbKY PE3YIbTUPYIOLIUI MOMEHT B
COEIMHEHUU 3B€3/1011 CIIULLKOM HU3OK /i1 Hayaia
BparieHus ¢ Harpy3koid. C Apyroil CTOPOHBI, JIst
MEXaHU3MOB C HU3KOW Harpy3Koi JalibHEMIIast SKOHOMMS
IIyCKOBOT'O TOKa HEBO3MO)KHA JjaKe IIPU HAJIMYUU
3HAUYUTEIHFHOTO pe3epBHOTO MoMeHTa. Kpome Toro,
HAa4aJbHOE PE3KOE MOBBIIIEHUE MOMEHTA IIPU IIyCKE U
M03Ke, BO BpeMs MEPEKITIIOUeHHsI cO "3Be3/bl" Ha
"TpeyroNbHUK", MOXKET CIIOCOOCTBOBAThH MEXaHUYCCKOMY
H3HOCY. BBICOKHE EpEXOqHbIE TOKH BO BPEMS
NIEPEKIIIOUEHUS «3BE3a-TPEYTOJIBHUK) CO3at0T
HEeXeJIaTeJIbHOE BbICOKME KOMMYTaLUUOHHbIE TOKU U
HanpsiXeHus, KoTopble MOryT HeraTMBHO
oTpaxaTbCsi Ha paboTatoLel psagoM TEXHUKE.

Jlydiie xapakTepuCTUKU JOCTUIA0TCS TUIABHBIM
U3MEHEHUEM HaIpPsHKEHUS MU IyCcKe, KOTOpoe
o0ecrieunBaeT MPOCTO AIEKTPOHHBIN MATKUH ITyCKaTENb.
HanpsxeHnue noBslaeTcst TMHEHHO — OT
MEPBOHAYATIBHOIO 3HAUEHHSI 1O MOTHOTO HANPSHKEHUS
MUTaHUS — HOCPEICTBOM YIPABIEHUS YIIOM OTNUPaHNA
TUPUCTOPOB. Ha npuBeneHHOM HUXKE PUCYHKE ITOKA3aHBI
PE3YNBTUPYIOLINE XapaKTEPUCTUKU MOMEHTA U TOKA.

Emotron AB 01-4135-09r1
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/Ty 25 -

MomeHT

1.5 4

0.5 1

0 T 1 n/ng,

Vly 8- Tok

0 T ' n/n,
0 0.5

[N

TTh 55 MomeHT

1.5 1

0.5 1

0 T -n/nn

Vo g- Tok

3-/

0 T 1 n/nn
0 0.5

[N

Puc. 7 Ilnaeuwiii nyck — niagnoe usmeneHue
HANPAHCEHUS]

Ou4eBH/IHO, YTO OCYIIECTBISICTCSI HAMHOTO Oolee
TUTABHBIH MyCK M0 CPaBHEHHMIO C TIyCKoM "3Be3Aa -
TPEeyronbHUK" U YMEHBIIIACTCSI TYCKOBOM TOK.

Mrkuil myckaresb 4acTo UCIONb3YeTCs AJIs
nojaepxKanus yAapHOro myCKOBOIO TOKa Ha KeJIaeMOM
ypoBHe. B BbillenpuBegeHHOM npuMepe MoxeT
notpeboBaTbCs yCTAaHOBKa OrpaHUYeHNst TOKa Ha
ypoBHe 3xIn. Ha npuBeIeHHOM HIKE PUCYHKE TOKAa3aHbI
PE3YABTUPYIOIIUE XapAKTEPUCTUKY MOMEHTA U TOKA.

Puc. 8  IInagmuwiii nyck — niagnoe usmeHenue
HANPSANCEHUsL ¢ 02PAHUYEHUEM MOKA

Ha pucyHke eme pa3 WIIrocTpupyeTcst TOT (GakT, 9To
PE3YIABTHPYIOIINE XapaKTEPUCTHKU 3aBUCAT OT COUYCTaHUS
XapaKTepHCTHUK BUTaTels U Harpy3ku. B
BBILICTIPUBEICHHOM ITPIMEPE MOMEHT JIBUTATEIIS
pUONMKaeTes K KPyTAIMEMy MOMEHTY HAarpy3Ku
MIPUONIM3NTENIBHO Ha CPefHEeH CKOpocTH. J{ist HEKOTOPBIX
MEXaHU3MOB C APYTUMH XapaKTEpPUCTHKAMH Harpy3KH
(HampuMep, C NIMHEHON 3aBUCYMOCTbIO MOMEHTa OT
CKOPOCTW) 3TO O3HAYAET, YTO VISl ITyCKa JaHHOTO
JIBUTATEIs TOTpedyeTcst Ooiee YeM TPEXKpaTHOE
3HaYeHNE HOMHHAIBHOTO TOKA.

B naunbonee CIOKHBIX 3MEKTPOHHBIX MATKHUX ITyCKaTEIISIX
HCTIONB3YeTCs YIIPAaBICHHE MOMEHTOM, C IOMOIITBIO
KOTOPOTO 00eCIIeunBACTCS IUIABHBIN ITYCK C MTOCTOSTHHBIM
yckopeHueM. Takke T0CTUTaeTCs HU3KUM ITyCKOBOM TOK.
OnHako gake IpH 3TOM CI0co0e MycKa UCITOb3YeTCsI
MTOHIKEHHOE HANpPsDKEHHE ABUTATEIsl U OCTASTCS B CHIIE
KBagpaTHYHast 3aBMCUMOCTb MEXAY TOKOM U
MOMEHTOM, OITMCaHHAs B IIEPBOM pa3zieie JaHHOH
IJ1aBBI. DTO 03HAYAET, YTO MHHUMAIEHO BO3MOYKHBIH
ITyCKOBOH TOK ONpEAEIACTCS COUeTaHHEM ABUTaTeNs U
XapaKTePUCTUK HArpy3KH.
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T/Th o5 MomeHT

1.5 1

0.5 1

Vin g - Tok

0 T 1 n/nn
0 0.5 1

Puc. 9 Inaemuwiti nyck — ynpasnenue MOMeHMOM

J1s1 onTUMAaNBHBIX TyCKOBBIX XapaKTEPHCTHK BAXKHOE
3HaYeHNE UMEET NPAaBUIIbHAsE HACTPOWKa ITapaMeTpoB
MSTKOTO ITyCKaTels, TAKUX KaK Ha4aJbHbBIH M KOHEYHBIN
MOMEHT IIPH IIyCKe U BpeMs Imycka. BriOop mapamerpos
moApoOHO omnucaH B pazaerne 8.7.

2.3 [pyrue cnoco6bl nycka

B ominuue ot NpeablAYLLUNX pa3nenoB JaHHOM IaBbl,
r7ie OBUTH PACCMOTPEHBI KOPOTKO3aMKHYTHIE
ACUHXPOHHBIC ABUTATCIIN, NAJI€C OIMMUCBIBAIOTCA
JABUT'AaTCJIN C KOJbLIAMH CKOJIbXKCHUS. JIBI/II‘aTeJ'II) C
KOJIbIIaMH CKOJIBKEHHS OCHAIIEH (Pa3HBIM POTOPOM; OIUH
KOHETI K&KI0H POTOPHOH OOMOTKH OCTYTIEH JIJIst
BHEIITHETO COCIMHEHUS Yepe3 KOJIbIIa CKOIBXEHUSA. DTH
JIBUraTeIv 4acTo ONTUMHU3UPOBAHBI IO MYCK C IIOMOILBIO
PE3UCTOPOB B LIENH POTOPA; HAIPUMED, C IIOMOILIBIO
TaKoro NMycKa ABUraTesid JOCTUTAl0T OYE€Hb HU3KOTO
MOMEHTA I[TPU OYeHb CHJIBHOM Toke. [1pun nycke
ABUraTerns BHELIHEE CONPOTUBIEHUE MOAKIIOYAETCS K
poTopHBIM 0OMoTKaM. Bo Bpems mycka 3HaueHHE
CONPOTUBIICHUS YMEHBILIAETCS B HECKOJIBKO 3TAIOB 10 TEX
TIOp, MOKa POTOPHBIE OOMOTKH HE 3aMKHYTCSI HAKOPOTKO
MpU HOMUHAJIBHOU cKopocTH. Ha npuBeneHHOM HUXKe
PHUCYHKE IIOKa3aHbl TUIIOBBIE XapaKTEPUCTUKU MOMEHTA U

TOKa JUIsl ABUTATENs ¢ (Pa3HbIM POTOPOM BO BpeMs
ITyCKa IOCPECTBOM ITyCKAaTels C BKIIOUEHHEM
PE3UCTOPOB B IIETIb POTOpA.

T/Th 55 - MomeHT

1.5 4

0.5 1

0 T JVA

I/, 8- Tok

0 T 1 n/nn
0 0.5 1

Puc. 10 Ilyck ¢ nomowpio pe3ucmopos 6 yenu pomopa

BCJI@Z[CTBI/IG HHU3KOTO ITYCKOBOI'O MOMCHTA 3a4aCTyHO
HEBO3MOXHO 3aKOPOTUTH POTOPHBIC OOMOTKH H 3aMCHUTH
ITyCKaTeCJIb C BKIIFOUYCHHUEM PE3UCTOPA B LICHIb POTOpA Ha
MSTKHA ITyCKaTeJlb. TeMm mHE MCHEC, BCCT1a UMECTCA
BO3MOKHOCTB UCITIOJIb30BaHUA npeo6pa30BaTen$[ YaCTOTHI.
Ha MPUBCACHHOM HUKE PUCYHKC IMOKa3aH criocob
BJIMSIHUA Ha XapaKTCPHUCTUKU MOMCHTA U TOKa U3MCHCHUSA
YaCTOTBI CTAaTOpAa.
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/Ty 25 - MomeHT
2 4
15 4 fa<fy fo<fy fn
1
0.5 1
0 T y n/ny
0 0.5 1
/) 8- Tok

0 0.5 1

Puc. 11 Pecyrupogra HanpajceHus/4uacmomoi

Takum 06pa3oM, MyCK TAKOTO ABUrATENs OCYIIECTBIAETCS
JOBOJIBHO IPOCTBIM MpeobpasosaresieM yactoTsl ¢ U/f
perynupoBaHNeM. DTo pelieHue TAKKE TTOAXOMMT IJIst
BCEX OCTAJIbHBIX MEXaHU3MOB, KOTOPHIE, 110 KAKOU-THO0
npu4uHe (BHICOKUH KPYTALIMI MOMEHT HATPY3KH 110
CPaBHEHHUIO C MOMEHTOM JBUTATENA U T. 11.), HE
3aI1yCKAIOTCS MATKUM I1yCKaTENEM.

2.4 KVcnonb3oBaHue MArknx
nyckaTernen c
ynpaBneHnemMm MOMEHTOM

Jlnst onpeneneHus Toro, OyAeT JH MOJIE3HBIM
HCTIONIb30BaHNE MATKOTO ITyCKaTeJs sl KOHKPETHOTO
MEXaHU3Ma, HEOOXOINMO OLCHUTHh COOTHOIICHHE MEXKIY
XapaKTepHCTHKaMI MOMEHTA JIBUTATEIIsl BO BPEMs ITyCKa
u TpeOOBaHMAMH K Harpyske. Kak BuaHO U3
BBIIICTIPUBEICHHBIX IPUMEPOB, UCTIOIb30BaHNE MATKOTO
ITyCKaTelst JUIl MEXaHM3Ma IIPHHECET TOJb3Y TOJIBKO B
TOM CJIydae, €CIIM KPYTALIMH MOMEHT Harpy3KH BO BPEMsI
IIyCKa 6y2[€T HMXKE NpefesibHoro nyckoBoro MoOMeHTa
nBurarens. TeM He MeHee, MATKHH ITyCKaTelb MOKET
OBITh MOJIE3HBIM XK€ TSI HArpy30K C BBICOKAM
HavYaJIbHBIM MUKOBbIM MOMEHTOM. B 3ToM ciryuae
BO3MOXXKHO HCITOJIb30BaHHME HAYaJIbHOTO OPOCKa MOMEHTA,
TI0CJIE YETO MPOAOIDKUTCS MATKHH ITyCK CO 3HAYUTEIILHBIM
COKpaIIeHHUEM ITyCKOBOTO TOKA.

MaxkcuManbHas I0JIb3a U3BJIEKASTCS IIPH UCTIOIB30BAaHUN
MSATKOTO IyCKaTess ¢ yIpaBJIeHHEeM MOMEeHTOM. [liis
HACTPOWKH ONITUMANIFHBIX MTApaMETPOB YIPABICHUS
MOMEHTOM CJIEIyeT 3HaTh XapaKTePUCTUKU HATPy3KH
(;TrHelHAs, KBagpaTHIHAs WM IOCTOSHHAS HAaTPy3Ka,
HE00XOTUMOCTh B HaYaJIbHOM MMMKOBOM MoMeHTe). B
ATOM CJIy4ae MOXKHO BBIOpATh MPaBUIBHBINA CIIOCO0
YIIpaBIEHUS MOMEHTOM (JIMHEHHBIN WITH KBaAPaTUIHBIN )
1, TIPU HEOOXOAMMOCTH, BKITIOYUTH OPOCOK MOMEHTA.
Onmcanne XapakTepUCTHK HATPY3KH 11 HEKOTOPBIX
00mIeyTOTPeONTENBHBIX TPUMEHEHUN M PEKOMEHIAIINI
TI0 MPaBUJIHLHBIM HacTpoiikam cM. B [aBe 6.
«IIpumeHeHUS ¥ BBIOOP QPyHKINH». ONITUMU3ALNS
apaMeTpPOB YIIPABICHNS MOMEHTOM TIOIPOOHO OTMCcaHa B
paszere 8.7.

14 OnucaHue
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3. MoHTax

B 37011 TI1aBe OIMUCHIBAaETCS YCTAaHOBKA MSTKOTO
nyckarenst MSF 2.0. [Iepen MOHTakOM peKOMEHIYETCSI
CHadJaJia COCTaBUTh IUIAH yCTAHOBKH:

Y6emurech, 4TO MATKHHA MyCKaTeldh ITOJXOAHUT IS
MecTa MOHTaxKa.

MecTo MOHTaka JOJDKHO BBIACPKHUBATH BEC MATKOTO
IyCKaTes.

CMOkeT 1M MSTKHH  MIycKarelb  MOCTOSHHO
BBIJICPIKUBATh BUOpALMK W/UITH yiaphl?

Bo3moxkHO, moTpebyeTcsi BUOpOTracuTelNb.

[IposepsTe YCIIOBUS OKpY’KaloIeH cpensl,
NacropTHBIE  JaHHBle,  HEOOXOOMMBIH  ITOTOK

OXJIAXKAAMICTO BO3ayXa, COBMCCTUMOCTL ABUTATCIIA
u T.n1.

Brisicaute cmoco6 nmoabeMa MW TPAHCIIOPTUPOBKU
MATKOTO ITyCKaTeJIA.

Yb6eanuTech, 4TO YCTAHOBKA OCYIIECTBISIETCS B
COOTBETCTBHH C MECTHBIMH TPEOOBAHUSIMHU
6€3011acHOCTH, TPEABABIACMBIMH JIEKTPOCHAOKAIOIIEH
opranuszanueil, a Takxe cormacHo cranaapry DIN VDE
0100 mst HATATKK YCTAHOBOK, TOTPEOISIOMINX TOK
BBICOKOTO HATPSKCHUS.

Heob6xonuMo criennuTh, 9TOOBI TIEpCOHA HE KacaJics
2JIEMEHTOB, HAXOISIIMXCS [TOJ] HAIIPSKCHUEM.

NPEOYMNPEXOEHWE! He Bkntovante
MSITKUI NycKaTenb CO CHATON nepeaHen
KPbILLIKOW.

3.1 YcTtaHoBKa MArkoro

nycKkartesia B L Kad)

[Ipu ycTaHOBKE MATKOTO ITyCKaTeIs:

Yoenurecs, 49TO mkag Oyner
BEHTUIIMPOBATHCS MOCIIE YCTAHOBKU

XOpOLIO

IIpunep:xuBalitecb MHUHUMAJIbHOTO PACCTOSIHUS; CM.
Ta0NuIbl HA cTpaHuiie 15.

Yoenurech, 9TO BO3ILYX MOXKET CBOOOIHO MPOXOINUTH
1O IKady CHU3Y BBEPX.

MPUMEYAHUE: MNpn ycTaHOBKE MSATKOro nyckatens
ybeamTech, 4TO OH He KacaeTcs 3N1eMEHTOB,
Haxo4sALWMXCA NoA HanpspkeHneM. Belgensemoe Tenno
AOIMKHO OTBOAUTLCS NOTOKOM BO34yxa C MOMOLLbIO
BEHTUNATOPOB BO nM3bexaHue neperpesa u
noBpexaeHns TMpUCTOpoB (CBOOOAHAaA LMPKyNALms
BO3yXa).

Msrkue myckarenu MSF-017... MSF-835 nmocrasnsrores
B 3aKPBITOM KOPILYCE€ C OTKPBIBAIOILEHCS IIEpeaHEN
cTeHKoil. [IprOopbI NMEIOT BO3BMOXKHOCTH MO/IBOJA

kabeneit cHu3y, cM. Puc. 20 Ha ctp. 22 u Puc. 22 Ha cTp.
24. Msrkue nmyckareau MSF-1000 u MSF-1400
MIOCTABIISIOTCS. B OTKPBITOM HCIIOITHEHHH.

3.1.1 OxnaxgeHue
MSF-017... MSF-250

Tabnuya4 ~ MSF-017-MSF-250
Mogenb MuHumanbHoe paccTosiHue (MMm):
MSF ceepxy 1) | cHusy cboky
-017, -030, -045 100 100 0
-060, -075, -085 100 100 0
-110, -145 100 100 0
-170, -210, -250 100 100 0

1) CBepxy: OT CTeHbl 4O MArKOro nyckarens unum ot
MSArKOro nyckatens 4o MSIrkoro myckarens

MSF-310...MSF-1400

Tabnuya 5 MSF-310-MSF-1400
Mogen MwuH1MansHoe paccTosiHue
MSF cBepxy 1) | cHusy cBoky
-310, -370, -450 100 100 0
-570, -710, -835 100 100 0
-1000, -1400 100 100 100

1) CBepxy: OT CTEHbI 4O MATKOro nyckatens unm ot

MArKOro nyckarena o MArkoro nyckartens

Emotron AB 01-4135-09r1
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3.1.2 MoHTaxHble cxembl

MSF-017... MSF-250 E w1

A
v
A
v

Fl
D
| | D -
H1
O O
2 g
Puc. 13 Omeepcmus ons eunmos, MSF-310...
° o MSF-835. Paccmosnus medicdy omeepcmusmu
(mm).
& 3 e
$
wil
03-F97_1
Puc. 12 Monmasicnuvie omsepcmus ons MSF-017...MSF-
250 (suo c3aou).
Tabnuya 6
MomeHT 3aTsikkn 6ontos (Hwm)
Mopenb Ounametp/
MSF W1 (mm) | HT (mm) E F BuHT Kabenb MuTtanue n
Kabenb
3a3eMsieHust | 3asemneHve
-017, -030, -045 78,5 265 5,5/M5 8 8 0,6
-060, -075, -085 78,5 265 5,5/M5 12 8 0,6
-110, -145 128,5 345 5,5/M5 20 12 0,6
-170, -210, -250 208.5 445 5,5/M5 20 12 0,6
-310, -370, -450 460 450 44 39 8,5/M8 50 12 0,6
-570, -710, -835 550 600 45,5 39 8,5/M8 50 12 0,6
-1000, -1400 8,5/M8 50 12 0.6
VYyTuTe, 4TO 1Ba MOCTABISIEMBIX KpIOKa (CM. KadyecTBe BepxHeit onopbl (tonasko mist MSF-310...MSF-
pasnen 1.9, ctp. 7 u Puc. 2 na ctp. 7) cnenyer 835).

HUCIIOJB30BATh JJI1 MOHTAaKa MATKOTO ITYCKaTeJIsl B

16 MoHTax Emotron AB 01-4135-09r1



208.50

__116.80
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Puc. 15 Pazmepuvr wiun MSF-310...MSF-835
®
Tabnuya 7 Pazviepvr wiun
Paccr. Pacct. | Pacct.W | PaccTt.W
Mopene MSF h1 (mm) | W1 (Mm) | 2 (Mm) 3 (Mm)
. Otr-310po- | 104 33 206 379
7& Ot-570 po- | 129 35 239,5 444
N S -1000 -1400 55 3225 590,5
[s2]
03F122_1
Puc. 14 Monmasicnvie omeepcmus 0t MSF-170...MSF-
250 ¢ kpoHwmetinom epxHe20 KpenieHus
emecmo DIN-nanpasnsaowux.
Emotron AB 01-4135-09r1 MoHTax 17
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Puc. 16 MSF-1000...MSF-1400
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190 | 190 | 205

(e]
|
I
182.5
220

590.5 322.5

03-F13

Puc. 17 Pazmepor omseepcmuii 0ns wiun MSF-1000...MSF-1400

18 MoHTax Emotron AB 01-4135-09r1



4. [logknioyeHunsa

Onuncanne YCTaHOBKM, TPHBEICHHOE B JTOW TJase,
cootBeTcTBYeT crangapraMm EMC wu [upektuBe 10
MaIIuHaM.

Ecnmm MsTKui myckarenb HaxXOAWICSd Ha BPEMEHHOM
XpaHEHHH TIepeA  TOIKIIOYEHHEM, IIPOBEPHTE  €ro
TEXHHYECKHE  XapaKTepPUCTUKH  HAa  COOTBETCTBUE
YCIOBUSIM OKpyXaromiel cpensl. Eciam Markuit myckarenb
MepeMenIaeTcss M3 XOJIOAHOTO IIOMEINeHMs (CKIaga) B
TEeIIoe, TZAe IUTAHUPYETCS €ro YCTaHOBKA, BO3MOXHO
oOpasoBaHMe KoHAeHcaTta. [Ipexae dYeM NOIKIIoYaTh
MUTAIONIEE HANpsDKEHHWE, JOXKIUTECh, IOKAa MSTKHH
ITycKaTeJIb He HarpeeTcs 0 TEMIIepaTyphl OKpYXKaromiei
Cpembl W HE WCYE3HYT BCE BHIWMBIC IPU3HAKH
KOHZIEHCATA.

NMPUMEYAHWE: Markuin nyckaternb JOSKEH
NOAKNIoYaTLCA 3KPaHNPOBaHHLIMK Kabenamu ans
BbIMOMHEHNS HOPM 3NEKTPOMarHUTHON COBMECTUMOCTU
(EMC), onucaHHbIx B pasaen 1.6, ctpaHuua 6.

MPUMEYAHWE: ins cootBeTcTBMA HOpMam UL
ncnonb3yiTe TONbKO MegHble NpoBoda ¢ AONyCTUMON
Temneparypoun 75°C.

Emotron AB 01-4135-09r1
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4.1 TlopkntoyeHne kabenewn
CeTeBOro NUTaHusa n

apuraTtens
L3
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Puc. 18 Hooxnouenue MSF-017...MSF-085
MogkntoveHne MSF-017..MSF-085 5. HNonxmiouenne xpurarens T1, T2, T3
6. Tpancdopmaropel TOKa (BO3MOXKEH  HapYKHBIH
MNookntoyeHne np|/|6opa MOHT&X JJIs IIyHTHpOBaHHs, cM. pasgen 8.7.5,
1. 3amurHoe 3a3emiienne, L (PE), nuTaromas cersb, crpanuna 72)
ABHrateih (Clpaba i CICBa BHYTPH KOPIyCa) 7. VYcranoBka npoxoaHbIX kpemienuit EMC s xabeneit

2. 3ammrHoe 3aszemnenue, - (PE), nuramme mnemeit
YIpaBICHUS

3. TloakmroueHue muTaHus Lenei ynpaeiaenus 01, 02

4. Tlogxmroyenue nurarowei cetu L1, L2, L3

yIpaBJIeHUS

20 MopkniovyeHus
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Puc. 19 Iookmouenue MSF-110...MSF-145

MNoakntovyeHne MSF-110..MSF-145

MogkntoyeHne npubopa

1.

ZammrHoe 3a3emienne, L (PE), muraromas cerb,
JIBUTATEIh (CJIeBa BHYTPH KOpPITyca)

BammrHoe 3azemnenne L (PE), muranume nenei
yIpaBICHUS

Ilonxitouenue nutanus ueneut ynpasnexus 01, 02

TTopxmouenne nuraromeii cetn L1, L2, L3

5. Tlonxmrouenue nsurarens T1, T2, T3

. Tpancdopmaropsl  TOKa

(BO3MOXKEH  Hapy)KHBIH
MOHTaX A UIyYHTUpPOBaHUs, cM. pasgen 8.7.5,
cTpaHuIa 72)

. YcranoBka npoxofHbix kpemieanit EMC s kabeneit

YIpaBJIeHUS

Emotron AB 01-4135-09r1
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Puc. 20 Ilookmouenue MSF-170...MSF-250

MNopakntovyeHne MSF-170..MSF-250

MoakntodeHne npubopa

1. 3ammrHoe 3a3emienne, L (PE), nuraromas ceTs,
JIBUTATEIh (ClIeBa BHYTPH KOPITyca)

2. 3amurHoe 3azemsienue L (PE), nuranue wuenei
yIIpaBICHUSI

3. Tloapknroyenue nuranus nenei ynpasienus 01, 02

4. Tlopxmrouenue nararomeit cetn L1, L2, L3

TTonximrouenne nurarens 11, T2, T3

Tpancopmaroper Toka (BO3MOXKEH  HApYKHBIHA
MOHT@X JJIs UIYHTHPOBaHHS, CM. pasmen 8.7.5,
cTpanwuia 72)

YcranoBka npoxoaHsix kpemieHnit EMC nns xabeneit
YIpaBIeHUS

22 MopkniovyeHus
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Puc. 21  ooknmouenue MSF-310...MSF-1400

MNoakntovyeHne MSF-310..MSF-1400

MogkntoyeHne npubopa

1.

2.

SANER A

3ammuTHOE 3a3eMJICHHE, L (PE), nuTarommas ceTb 1
JIBUTaTeib

BamutHOe 3azemieHue, L (PE), muTaHme 1emnei
yIpaBICHUS

TongkroueHre nuTanus nenei ynpaenexus 01, 02
Ionxmouenue nuraromei ceru L1, L2, L3
Ionxmrouenue asurarens 11, T2, T3

Tpancopmaropsl  Toka (BO3MOXEH  HAapy>KHBIH
MOHTaX JJIs IIYHTHPOBaHUS, cM. pasgen 8.7.5,
cTpaHuLa 72)

YcranoBka npoxonHbIx kperuieanit EMC st kabeneit
yIpaBICHUSL

Emotron AB 01-4135-09r1
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4.2

[MogknioyeHue uenen ynpasneHns

03-F107-2

Puc. 22 Coedunenus nramol ynpagnenus
Knemma DyHKUMS OneKkTpnyecKkme xapakTepucTmkm
01 100-240 B nepemeHHoro Toka £10% unm
HanpsxeHune nutaHus 380-500 B nepemeHHoro Toka +10% cm. Tabnuuky
02 NacnopTHbIX AAaHHbIX
PE 3asemrneHune L
1" Lincdpposon Bxog 1 0-3B -->0; 8-27 B--> 1.
- Makc. 37 B B TeyeHune 10 ¢
12 Lincpposoit Bxon 2 Conpotuenenuve go 0 B: 2.2 kOwm.
Mutatowee/ynpaensioLlee HanpsbkeHe anst Knemm +12 B noctosHHOrO ToKa £5%
teelynp t P A Makc. Tok oT +12 B noctosiHHOro Toka: 50 MA
13 nnatel ynpasnexnusa 11 un 12,
3awmTa oT KOPOTKOro 3amblKaHus, HO He OT
noteHumomeTpa 10 kOmMm n T. a.
neperpysku
14 AnanoroBbIi Bxoq, 0-10 B, ConpoTuBrneHne No OTHOLLUEHUIO K K knemme 15: npu
2-10 B, 0-20 MA 1 4-20 mA/undpoBoii BXoa. curHane HanpsikeHnus - 125 kOwm, Toka - 100 Om.
15 3emns (obwun nposon) 0 B NocTosiHHOrO TOKa
16 Lindposoit Bxog 3 0-3 B -->0; 8-27 B--> 1.
- Makc. 37 B B TeueHue 10 ¢
17 Lincpposoit Bxop 4 ConpotueneHnue 2,2 kOm
MuTatowee/ynpaBnsioLlee HanpspkeHne Anst Knemm +12 B MOCTOAHHOTO TOKa 5%
teerynp - P A Makc. Tok oT +12 B noctosiHHOro Toka = 50 MA
18 nnatel ynpasnexHusa 16 n 17, noteHumometpa 10 kOMm n
T 3awuTta oT KOPOTKOro 3aMblKaHusi, HO He OT
te neperpysku
KoHTakTbl aHanoroBoro BbIXoaa:
19 AHE/TOFOBBI BBIXO. 0-10 B, 2-10 B; MuH. conpoTuBneHne Harpysku
A 700 Om 0-20 MA 1 4-20 MA; Makc. COnNpoTUBIEHNE
Harpysku 7500m
21 OaHOMONCHLIN 3aMbliKaloLwmi KOHTakT, 8 A 250 B
Mporpammupyemoe pene K1. 3aBofckas yctaHoBKa — | nepeMeHHoro Toka unn 8 A 24 B nocTosiHHOro Toka npu
22 3aMblkaHue knemm 21 u 22 npu pabote pe3ncTuBHOM Harpyske, 3 A 250 B nepeMeHHoro Toka
npv UHOYKTUBHOW Harpyske
23 OOHOMNOSOCHbIN 3aMblKkatoLLuni KoHTakT, 8 A 250 B
Mporpammupyemoe pene K2. 3aBogckas yctaHOBKa —
nepemeHHoro Toka unu 8 A 24 B noCTOAHHOro Toka npu
3ambikaHue knemm 23 1 24 npyn 4OCTUXEHWUN NONHOIO o
24 HANDSHKEHMSE pe3ucTmBHOM Harpy3ke, 3 A 250 B nepemeHHoro Toka
P npv UHAYKTUBHOW Harpyske
24 MoaknioyeHus Emotron AB 01-4135-09r1




31

33 npu Hanu4MM BCex CUrHanoB TPEBOTU

Mporpammupyemoe pene K3. 3aBoackas yctaHoOBKa —
32 3amMblkaHue knemm 31 1 33 u pasmblikaHme knemm 32 un

OpnHonontocHbIN NepeknioyatoLwmn koHTakT, 8 A 250 B
nepemeHHoro Toka unu 8 A 24 B noCToOSHHOro Toka npu
pe3ucTuBHOM Harpyske, 3 A 250 B nepeMeHHoro Toka

33 npy MHOYKTUBHOW Harpyske
YpoBeHb curHana Tpesoru 2,4 kOm
69-70 Bxoa Tepmuctopa gsuratens tuna PTC VpoBEHb BO3BpaTa 2,2 KOM
71-79*% Tepmucrop Tuna Clickson TemnepaTypa oxnaxgatwLlero BEHTUNsTopa Aans

msrkoro nyckarens MSF-310...MSF-1400

73-74* Tepmuctop NTC

VlsmepeHme TeMnepartypbl oxnaxgarLwlero
BEHTUNATOPa ANna MArKoro nyckarens

MopgxntoyeHne TpaHcdopmartopa Toka k pase L1 unu

75 Bxoa TpaHcdopmaTopa Toka, kabenb S1 (cuHun) T
. MogkntoyeHue k cpase L3, T3 (MSF-017...MSF-250)
76 Bxop TpaHcdopmaTtopa Toka, kabenb S1 (CuHWi) wm K cbase L2, T2 (MSF-310...MSF-1400)
77 Bxoa TpaHcdopmaTtopa Toka, kabenb S2 (kopuyHeBbli) O6wuin npoBog Ans knemm 75 n 76
78*% MoaknoyeHne BeHTUNATOpAa 24 B NOCTOSIHHOIO TOKa
79* MogkntoyeHne BeHTUNATOPA 0B

* BHyTpeHHee MOIKIIIoUeHHE, He UCTIONIb3yeTCs TOTpeduTeneM.

4.3 MwunHumanbHoe
NnoaKntoYeHne

Ha npuBemeHHOM  HmKE  PHCYHKE  H300paskeHO
«MUHHUMAJIbHOE  TOAKIIOYCHHE». MOMEHT  3aTSHKKH
OO0JITOB U T. II. CM. B

pasnen 3.1.2, crpanuna 16.

1. Tlogxmrouunte 3ammTHOE 3a3eMienue (PE) k
COOTBETCTBYIONIEMY BHHTY ¢ Mapkoil L (PE).

2. TlopkmounTe MATKHAN ITyCKAaTEeNlb MEXIy Tpexga3zHon
CeThIO W NBUTATeNleM. Ha MATKOM ITycKareie KIeMMBI
MOIKJIIOYEHHs ceTH o6o3Hauensl L1, L2 m L3, a
KJIeMMBI noakJroueHus apurarens — T1, T2 u T3.

3. ToaknroynTe yMpaBisOLIee HAMPSDKCHUE MUTAHUS
(100-240 B nepemenHnoro Toka) k kiaemmam 01 u 02
UTAThI YIIPABICHHUSL.

4. TlomkmounTe KIEMMBI IIaThl ympasimeHus 12 u 13
(knemmbl TIaTel ynpaeineHus 11 u 12 moiKHBI OBITH
COCNWHEHBI), HampuUMep, K 2-X TO3HIHOHHOMY
MepeKITIoYaresto (BKI/BBIKI) WM K KOHTPOJUIEPY U T.
Jl. JUTS TIONyYeHHs CHUTHAJIa MSTKOTO IycKa/OCTaHOBa
(3aBonckast KOHQUTYpanys UGPOBBIX BXOIOB).

5. Y6enurech B TOM, 4YTO YCTaHOBKa COOTBETCTBYET
MECTHBIM HOPMAaTUBHBIM TOKYMEHTAM.

BHUMAHWE! Ecnn mecTHble HoOpMaTUBHbIE
AOKYMeHTbI TpebytoT yCTaHOBKY CETEBOIO KOHTaKTOpa,
ONS ynpaeneHns 3TUM KOHTaKTOpOM MOXET
ucnonb3oBatbces pene K1. Becerga ucnone3ynte
CTaHAapTHble NPOMbILLMEHHbIE NPeaoXpPaHUTeny,
Hanpumep, Tvna gl unun gG, Ans 3awmThl Lenew ot
KOPOTKOro 3amblkaHus. MNpu HeobxoanMocTu
ncnonb3yvite GeiICTpoAeNCTBYOWNE
nonynpoBOAHMKOBbIE NPEAOXPaHNTENN ANS 3aWnThbI
TUPUCTOPOB OT TOKOB KOPOTKOIO 3aMblKaHusI.
lapaHTWHbIe 06513aTeNbCTBa NPOM3BOAUTENS UMEIT
cuy faxe B TOM Cryyae, eciv He UCNonb3yoTcs
CBepXObICTPbIe NOMYNPOBOAHNKOBbIE
npegoxpanutenu. Bce curHanbHble BXOAbl U BbIXOAbI
ranbBaHU4YeCKM N30NMPOBaHbI OT CETW.

BHUMAHWE! Msrkun nyckatens gOmKeH
NnoaKmno4aTbCs 3KPaHUPOBaHHLIMY Kabensimu ansi
BbINOSTHEHUS HOPM 3M1EKTPOMarHMTHON COBMECTMMOCTHU
(EMC), onucanHbIx B pasgen 1.6, ctpaHuua 6.

4.4 Tlpumep NogKNOYEHUS

Ha Pwuc. 53 npuBeneH mnpuMep MOIKIIOYCHUS C
HCTIONB30BaHUEM CIICAYIOMNX (DyHKIINH:

*  AHaJIOTOBBIN ITyCK/OCTaHOB, CM. OMTMCAHUE HA
crpanwuie 86

* Bnemnee ynpasieHue HaOOpOM MapamMeTpoOB, CM.
paznen 8.9.6, ctpanuna 99

99 1

e AHaJIOroBBIM BEIXOH, CM. “AHaJIOrOBEIMA BRIXOHI ia
1100. 90

*  Bxon tepmonaruuka PTC, onucanue TemneparypHoit
3alUTHI ABUTATENs cM. B pazzaen 8.3.1, crpanuua 47.
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5. [lyck B pencreue

Orta maBa KpaTKO ONMCBHIBAET YCTAaHOBKY OCHOBHBIX
MapamMeTpoB JUI MyCKa W OCTAaHOBAa C HCIIOJIB30BAaHHEM
(YHKIMN yIIpaBICHNS MOMEHTOM.

MNPEOYMNPEXOEHWE! MoHTax,
MOOKIMIOYEHMEe 1 HACTpoiiKa Nprubopa AOIKHbI
npoBoanTbCA cneunanbHO O6yHeHHbIM
nepcoHasiom.

5.1 [lpoBepoYHbIN CNUCOK

YcraHOBHUTE MATKHHI ITyCKaTeNb, KaK yKa3aHO B ITIaBe
3. ctpanuua 15.

*  YYTHTE NOTEPH MOIIIHOCTH U HOMUHAJIBHBINA TOK ITPH
OIIPEAEIICHIH Pa3MepOoB IKada, B KOTOPOM
yCTaHOBIICH MpHO0p. MakcuManbHast OKpy Karomas
TeMieparypa cocrasiusier 40°C.

M Y6G,Z[I/ITCCI), YTO MUTAHWUE IBUTATC/IA U HAITPSAKCHUC
IMUTAaHUA COOTBETCTBYIOT JAHHBIM MATKOTO ITyCKaTCIIA,
YKa3aHHbBIM Ha ITHJIBIUKE.

e TlogkmroyuTe 3alUTHOE 3a3€MJICHHUE.
e [logkmrounTe ABUTATENh B COOTBETCTBHH C Puc. 24.

* Tloaxmounre ynpasinstomiee nutanue k kaemmam 01 u
02. /lnana3oH ynpaBIsIOIEro HAMPSKEHUS TUTaHUSL
cocrasnsger 100-240 B nepemennoro Toka unu 380-
500 B nepemeHHOTO TOKa (CM. TaOJINYKY MAcCIIOPTHBIX
JaHHBIX).

* Tomxrounte pene K1 (knemmsr 21 1 22 Ha MATKOM
IycKaTelie) K KOHTAKTOPY — IIPH STOM MATKUH
ITycKaTelb OyIeT YIpaBIsATh KOHTaKTOPOM (3aBOICKAs
rxoH(puryparus K1).

* Tloaxmtounte knemMmsl 12 1 13 k 3aMbIKaroeMy
KOHTaKTy ¢ (pukcarueii (Tipu UCIOIh30BaHUH 2-
MIPOBOIHOI CXEMBI) HIIH K KOHTPOIIIEPY U ITePEeMBIUKe
Mexay kaemmamu 11 u 12 v T. A. 1u1d nomyyeHus
YOpaBJICHUS MATKAM ITYCKOM U OCTaHOBOM.
(3aBozackas koHGUTYpaIwst THHPOBEIX BXOHOB 1 1 2.)

e VbemuTech B COOTBETCTBHH BCEX MPUCOCTUHEHUI
MECTHBIM HOpMaM 0€301TacHOCTH.

5.2 [lpumeHeHuns

MPEAYMNPEXOEHWE! Mepen BkntoveHnem
npubopa y6eautechb B TOM, YTO NPUHSTLI BCE
Heobxoaumble Mepbl 6e30nacHOCTH.

BruttounTe ynpasisroniee HanpsHKeHUe MuTaHus (0OBIIHO
1 x 230 B), mpu 3TOM BCE CErMCHTHI IWCIUICS W JIBa
CBETONIMOJIA 3aropsTCsS HAa HECKOJIBKO CEKYHH. 3aTeM Ha
mucmiee  otoOpasutcss okHO MeHro [100]. CeeucHwme
JUCILICS. CBHUJCTEIBCTBYET O HAIMYHH YIIPABISIONICTO
HATPSDKCHUS THTaHUs B MATKOM ITyckarene. [IpoBepbre
HAJIMYKE HANPSDKCHUS CETH Ha CETCBOM KOHTAKTOpE HITU
THpHUCTOpax. Hibke OmUcCaH TOPSJIOK  BBITOTHCHUS
YCTaHOBOK:
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5.3 [aHHble aBuratens

BBoa mapameTpoB aBUTATENSI B COOTBETCTBHUH C TAHHBIMU
Ha €ro INWIbJUKE JJisg TOJYYeHUS ONTUMAbHBIX
IapaMeTpoB ITyCcKa, OCTAHOBA U 3aII[UTHI.

BHUMAHWE! YcTaHoBKkM NO yMmOn4aHuto
COOTBETCTBYIOT CTaHAapPTHOMY 4-X MOMOCHOMY

273
O

HomwuHanbHas ckopocTb

14 50| e

nBuratento ¢ HOMMHanNbHON MOLLIHOCTbIO, paBHOW m
MOLLHOCTM MsArkoro nyckarens. lNyckatens 6ynet 0 . Nnsoft B 06/M1H
paboTaTb Aaxe 6e3 BBOAA AaHHbLIX ABUraTens, HO ero ymonatnto:
pabota He Byaet onTUMarnsHoN. AvnanasoH: 500-3600 06/MuH
500-3600 HomunHanbHas ckopocTb ABuraTens
0
2103
HomuHanbHoe HanpsbkeHne o
4 0 O nsuratens 21 4’0
Mo HoMuHanbHbIV Ccos q
. |400B
YMON4aHIo: 0. 86
[wnanasoH: 200-700 B
200-700 HomuHanbHoe HanpsxeHue aBurartensi Mo 0.86
YMOJTHaHUIO:
Onana3soH: 0.50-1.00
0.50-1.00 HomuHanbHbIN cos g
0
211)2
XIGE
HoMuHanbHbIN TOK gBUratens 5 ’ 0
1 7 HomuHanbHas yacTtota
ro lnsoft 8 A 50 ’
ymonuanuio; | nsoft
[vnanasoH: 25-200% OT lgoft B A Mo 50 I'y
MOMYaHUIO:
25-200 HomuHanbHbI TOK ABUraTens y
[wanasoH: 50 u, 60 Iy,
50, 60 HomuHanbHas 4yactoTta

0 YcTtaHoBKa

HomMunHanbHas MOLLHOCTb

7 5 ’ asuratens

Mo
. Phsoft B KBT
YMOMYaHUIO:
[nanasoH: 25-400% oT Ppgos B KBT mnm . c.
25-400 HomuHanbHas MOLLHOCTL ABurartens
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5.4 Tlyck u ocTtaHoB

375

Bpewms nycka

10

Mo 10¢c
YMOIYaHMIo:

[nanasoH: 1-60c

1-60 Bpewms nycka

320

0
’ Cnocob octaHoBa
Mo
4 (Bbiber)

YMOMYaHMUIo:

[wanasoH: 1,2,3,4,5

1 JInHenHoe ynpaBneHne MOMEHTOM

2 KBagpaTtnyHoe ynpasreHMe MOMEHTOM

3 YnpaBneHue HanpsbkeHnem

4 TOpMOXeHue Bblberom

5 TOPMOXEHUE TOKOM
Crmoco06 ocTaHOBa IO YMONYaHUIO — TOPMOXKCHHUE
BBIOCTOM.

5.5 YcTaHoBKa KoMaHAbl Ha
MnycK

Ilo ymonmuaHuio MSTKUM IycKarelb YCTAaHOBJIEH Ha

BHEITHee ymnpapieHue depe3 kiaemmbl 11, 12 u 13. s

obnerdyeHnss BBOIA MPHOOpPAa B OKCIUTYaTalMI0 MOXHO

MOAaBaTh CHTHAJIBI ITyCKa W OCTAaHOBAa depe3 MaHehb
YIpaBICHUS.

5001°
O
’ McTouHMK ynpasnexus
Mo
YMORUAHMIO: 2 (BHewHee ynpasneHue)
[nanasoH: 1,2, 3
1 MaHenb ynpaBneHus
2 BHelwuHee ynpasneHve
3 YnpasneHue vyepes nocrnegoBaTesbHbIN
uHTEepdenc

Jlns ynpaBieHuss ¢ TaHEIW YIPaBICHUS HEOO0XOTUMO
ycTaHoBUTH | B okHe MeHIo [200].

BHUMAHMWE! 3aBoackas yctaHoBKa — 2, 4TO
COOTBETCTBYET BHELLUHEMY YNPABIEHWIO.

Jlns mycka W OCTaHOBa C IaHENIHM  YNPaBICHUS
ucnons3yercst knonka START/STOP.

st cOpoca ¢ maHenu ynpaBieHHs HCIIONb3YETCs KHOIKA
ENTER .« /RESET. Komanma ©Ha cOpoc MOXeT
MoJaBaThCsl KaK TMpH paboTaromeM, Tak W IIpU
OCTaHOBIICHHOM JiBuTatene. COpoc ¢ maHeI yIpaBIeHUs
HE 3aIyCKaeT U HE OCTAHABIIUBACT JBUTATCIb.

5.6 WHaukayms Toka

BriBegute Ha nucrieit okHo Mento [100]. Ha nucriee
0TOOPA3KUTCS TOK JABHUTATEIIS.

O CuntbiBaHME
100/0|9

Tok

0.0

[OwnanasoH:

| 0,0-9999 A

5.7 Tlyck

3amyctute nBurarens HaxkarneM KHomku START/STOP
Ha IaHeu yIpaBJIeHus WK yepe3 kieMMsbl 11, 12 u 13 na
wiare ympasneHusd. llpum momade KoMaHABI Ha ITyCK
CeTeBOl KOHTaKTOp BKItOUHTCS OT pene K1 (xmemmsr 21 u
22 MSTKOTO IIyCKaTels), W IBHUTaTelb HAaYHET IUIABHO
PpasTOHATHCS.

Tok, A

FLC

[

Ll
Bpems

03-F113-2

Puc. 25 Ilpumep nyckosoeo moxa npu uchonvb3068anuu
YNpaeneHus MOMeHmOoM NO YMOTUAHUIO.
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6. [lpnmeHeHns n BbIGOP PYHKLMI

Ora miaBa SBISETCS PYKOBOACTBOM IO  BBIOOpY
MPaBWIIBHOTO ~ TUMOpazMepa ®  (QYHKIUH  MSTKOTO
ITyCKaTeJIs sl Pa3IMYHbIX 00IacTeil MprMeHEHHS.

I[J'Iﬂ MIPpaBUIIBHOTO BBI60pa HCHOJIB3YIOTCA CIICAYIOIne
HOPMBI:

Hopmbl AC53a n AC53b

OTOT AOKYMEHT MOMOTaeT BbIOpaTh THUIIOpa3Mep MSTKOTO
MycKarensi 1O OTHOIICHHI0 K HEOOXOAMMOMY LIUKITY
paboTHI, KOJIWYECTBY MYCKOB B Yac W MaKCHMAlbHOMY
IIyCKOBOMY TOKY.

Cnncok npMMeHeHUn rno TSHKeCTU nycka

C IIOMOIINIBKO J3TOTIO0 CIIMCKa MOXKHO BLI6paTB MSTKUAHA
ITyCKaTeJb HeO6XO,I[I/IMOFO TUIIOpasMepa B 3aBUCUMOCTHU
OT INPUMCHCHMHA. B cmmcke HCIOJB3YIOTCA ABAa YpPOBH:,
cm. Table 8, page 33.

Cnuncok npMmeHeHun no oyHKLnn

B at0it Tabnmuue nan 0630p Haubosee YacThIX BapUAHTOB
MNPpUMCHCHUA W CBsA3aHHBIX C HHUMHU HpO6HeM. I[HH
KaXJ0ro MNpHUMEHeHHs Msrkoro myckarens MSF 2.0
mpeajiararoTcsa peICHUd U NPUBOAUTCA CChIJIKa Ha MEHIO
MSF 2.0, kotopoe MoxkHO ucmonb3oBark. Cm. Table 9,
page 34.

6.1 Twunopasmep MArkoro
nycKaTensi B COOTBETCTBUN
co ctaHgaptom AC53a

Crangapt IEC 60947-4-2 nnst 51I€KTPOHHBIX MSTKUX
myckareneit onpenenser AC53a xak HOpMY IUT BBEIOOpa
THITOpa3Mepa MATKOTO ITyCKaTelNs YIS MPOIOKUTEIEHOM
paboThI Oe3 MIYHTHPOBAHUS.

Msrkuii  nyckarens MSF 2.0 npeagnasHaueH Uit
TIPOIOJKUTEINEHON PaOOTHL.

KonwnyecTtBo nyckoB B 4ac
[OnuTenbHoCcTb
nycka
Bpems
paboTbl

TOK

BbIKNKOYeHnsA

MyckoBon Tok

BPEMA

Linkn pa6oTbl = (OnutenbHocTb nycka + Bpems pabotbi)

(OnuTenbHoCTb Nycka + Bpemsi paBoTbl + Bpemsi BbIkntoueHust)
(03-F60)

Puc. 27 Huxn pabomoi, 6e3 ulyHmupoeanusi

BelienpuBeicHHBIN NpUMEP O3HAYacT: HOMMHAJIBHBIN
Tok 210 A, myckoBoii Tok — 5-kpatseiii FLC (1050 A) B
teuenue 30 ¢, koaduuuent 3arpysku 50%, KOINIECTBO
myckoB B yac — 10.

BHUMAHMWE! Ecnn Heobxogmmo ocyLlecTenATb 6onee
10 nyckoB B Yac unu gpyroe BpemMs 3arpy3sku —
CBSXMTECH C BaLLMM MOCTaBLLUKOM.

210A : AC-53a 5.0 - 30: 50 - 10

KommuectBo IIYCKOB B 4ac

KoadbpumupmeHt
3arpy3ku (MB%)

Bpems mycKa (B
CeKyH/Iax)

IlyckoBo#l TOK (KpaTHBIi
TOKY TIOJHOH Harpy3ku
(FLC))

(03F58) Homunansueiit FLC (Tox
TONHO# Harpy3KH)
MyCKaTeNsi COOTBETCTBYET
TIPEATHCAHHBIM
YCIIOBHAM

Puc. 26 Ilpumep munopasmepa msazko2o nyckameis 6
coomeemcmeuu co cmanoapmom ACS53a.

B Crucke nmpuMeHEHHH MO TSDKECTH IyCcKa NPHBEICHBI
nBa HauOojee paclpoCTPAaHEHHBIX YPOBHS HOPMBI
ACS53a. OHM TakKe MIPUBEICHBI B TAOIHMIIAX TEXHUICCKUX
xapaktepuctuk (cM. chapter 13. page 119).

Emotron AB 01-4135-09r1

MpuMeHeHUs 1 BbIGOP yHKLMN 31



6.2 Twunopasmep MArkoro
nycKaTensi B COOTBETCTBUN
co ctaHgaptom AC53b

OToT cTaHmapT Kacaercsa paboTHl C IIYHTHPOBAaHHEM.
Msrkuii  nyckarens MSF 2.0 npeagnasHaueH Uit
TIPOIOJKUTENEHON PaboTHI €3 nIyHTHpoBaHUs. B cirydae
BBICOKOH OKpYKaloIIeld TeMIeparypsl WU IO IPYTUM
MPUYUHAM €T0 MOXKHO 3aIlyHTHPOBATH  BHEIIHUM
ITYHTHPYIOUIIM KOHTaKTOPOM TSI MUHUMHU3AIIUH TIOTEPh
MOIIIHOCTU MpH HOMHHaIBHOM ckopoctH. B Crmcke
TIPAMEHEHHUH T10 TSHKECTH ITyCKa MPHUBEICH ONWH YPOBEHB
HOpMBI AC53b, HOPpMaJBHEIH ITyCK C ITyHTHPOBAHHEM.

210A : AC-53b 5.0 - 30 : 1440

Bpems  BelkmroueHus (B
CEKYHJIaX MEXKTy ITyCKaMH)

Bpewms nycka (B cekyHIax)

TTyckoBoif TOK (KpaTHBIi

TOKY TOJNHOH  Harpys3ku

(FLC))

Homunansusiit  FLC  (TOK

MOJHOH Harpy3KH)

(0359 IMyCKAaTelsi  COOTBETCTBYET
TPEANUCAHHBIM YCIIOBHAM

Puc. 28 Ilpumep munopasmepa ms2ko2o nyckamers 6
coomeemcmeuu co cmanoapmom AC53b.

OnutenbHOCTb

Bpems
BbIKMIOYEHNS

TOK

MyckoBoii TOK

BPEMHA (03-F61)

Puc. 29 Huxn pabomyl, ¢ wiynmupoganuem

BellienpuBeicHHBI IPpUMEpP O3HA4aeT: HOMHHAIbHBIN
Tok 210 A, myckoBoil TOK — 5-KpaTHBIHf HOMUHAJIBHBIA TOK
(1050 A) B Teuenue 30 c, mayza Mexay myckamu — 24
MUH.

6.3 Cnucok NpuMeHeHU No
TSDKECTU nycka

B cootBerctBum ¢ HOopMamu AC53a m ACS53b, msrkwmii
MyCKarellb MOXKET MMETh HECKOJIBKO THIIOPa3MEPOB.

C nomompio Crimcka NPUMEHEHHH MO TSXKECTH IIycka
MOXHO  BBIOpaTb NpPaBUIBHBIA  THUIOpasMep AT
OOJIBILIMHCTBA CITy4aeB MPUMEHEHUSL.

B Cnicke npuMeHeHHIA 10 TSHKECTH MyCKa UCTIONB3YIOTCA
nBa ypoBHS ans HOpMel AC53a M OOUH ypOBEHb IUIs
HopMbl AC53b:

AC53a 5.0-30:50-10 (Tspkenbin)

Msrkmit ITyCKaTCJIb MOKET 3allyCKAaTh ABUTATCIIb IIOYTH BO
BCCX Cly4YasX MPUMCHCHUA 3TOr0 YPOBHSA B IIOJHOM
COOTBETCTBHUHU CO CBOMMH HOMHWHAJIBHBIMHU TaHHBIMH.

Hampumep: MSF-370 mpenna3HadeH Ijisi TOKa IOJHOM
Harpy3ku (FLC) 370 A um 5-kpaTHOTO 3HAY€HUS 3TOTO
TOKa JIJIsl BpeMeHH mycka 30 cexyHI.

AC53a 3.0-30:50-10 (HopmarbHbIi)

OTOT YpOBEHb XapaKTepH3yeT NpUMEHEHHs ¢ Ooiee
JETKMMHU  XapaKTepPUCTHKAMHU, TIPU 3TOM  MSTKHH
nmyckarens MSF 2.0 moxer paboTarh ¢ Ooiee BBICOKHUM
TokoM nonHo# Harpysku (FLC).

Hanpumep: MSF-370 MOXHO IPUMEHSTH € TOKOM MOJTHOM
Harpysku (FLC) 450 A, ecnm TyckoBOH TOK HeE
NIPEBBIMIACT 3-KPaTHOTO 3HAYEHHWS OTOTO TOKA IS
BpeMeHH mycka 30 cekyHa.

AC53b 3.0-30:330 (HopmManbHbIN C
LYHTUPOBaHNEM)

OTOT ypoOBEHb IOAXOOWT IS INPUMEHEHHH c Ooiee
JETKAUMH ~ XapaKTePUCTHKAaMM, KOTJa  HCIIOJb3YeTCs
LIYHTUPYIOLIUMI KOHTakTOp. B 3TOM cnyyae Msrkuii
myckatenms MSF 2.0 MOXHO TpHMEHSATH C eme Ooiee
BBICOKMM HOMUHAJIBHBIM TOKOM.

Mpumep

MSF-370 MOXHO IPUMEHATH C TOKOM IOJHOM Harpy3Kku
555 A, eciu ImyCKOBOH TOK HE NMpPEBHIMACT 3-KPaTHOTO
3HAYeHUsT 3TOr0 TOKAa, M  €CIM  HCHONb3yeTcs
IIYHTUPYIOLUI KOHTAKTOpP.

BHUMAHWE! Npu cpaBHeHWUM MATKMX NyckaTenem
Heobxoaumo ybeanTbCs B TOM, UTO CpaBHMBAETCS He
Tonbko FLC (TOK NONMHOM Harpysku), HO 1 NMyCKOBbIE
XapaKTepUCTUKN.

32 MpuMeHeHUs n BbIGOP yHKLMI
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Cnncok npMMeHEeHUN Mo TSHKECTU nycka

B mepBoii komonke Crmicka MPUMEHEHUH IO TSKECTH
mycka (cMm. Table 8, page 33) mpuBOmATCS pa3inH4YHBIC
npuMeHeHns. Ecmm HeoOXommMoro MexaHM3Ma HET B
CIUCKe, TonpoOyHTe HaWTH Onu3koe mpuMmeHneHne. Ecim
9TO HE yNAeTCsl, CBHKUTECh C BalllUM ITOCTABIIMKOM. Bo
BTOpPOil W TpeTheil KOJOHKaX TPHBEACHBI THIIMYHBIE
TUTIOpPAa3MEpsl sl  MEXaHW3Ma WIH IPUMEHEHHS.
Tumopa3zmepsl OENATCS Ha CIEXyIONAEe BHABI ITyCKa:

Tabnuya 8  Cnucok npumeneHuti no maxcecmu nycKka

HOpMAaJIbHbI, HOPMAJBHBIM € LIYHTUPOBAaHUEM U
TSDKEIBIN.
Mpumep
[Ipumenenue: BajgkoBasg MenpHHMIa B Comcke

NPUMEHEHHH M0 TSDKECTH IIyCKa BAajJKOBas MENbHHIA
OTHOCHUTCS K Paspsily TSDKEJIOTO ITyCKa BBHJY BBICOKOTO
IyCKOBOTO TOKa. [IpaBMJIBHBIA THIIOpasMep MSTKOTO
myckatenss MSF 2.0 crmemyer BBIOMpaTh B KOJOHKE
TSDKEJIOTO IycKa (M. « TeXHHUEeCKHe XapaKTePUCTHKI).

MpumeHeHns

HopmarnbHbI nyck
AC53a 3.0-30:50-10

HopmanbHbIv nyck ¢

AC53b 3.0-30:300

" Tsaxenbin nyck
AC53a 5.0-30:50-10
LUYHTUPOBaHNEM

O6Lwee u BogonoaroToBka

LleHTpoGexHbIA Hacoc

Morpy»xHon Hacoc

x

KoHBenep

BuHTOBOWM KOMMpPEccop

MopLwHeBOW KOMMpeccop

BeHTunatop

Bosgyxoayeka

X | X[ X| X

Mukcep

Mewanka

MeTannyprus

JIeHTOYHbIN KOHBeENep

I'Iblneynosmenb

Opobunka

MonoTkoBas menbHuua

KamHenpobunka

PonukoBebili KoHBeEep

BankoBas menbHuua

OuucTtHon 6apabaH

BonounnbHaa mawunHa

X | X | X| X| X| X

MuiieBas NPOMbILLNEHHOCTb

ByTbINKOMOeYHasa MalumHa

LleHTpudoyra

Cywmrika

MenbHuua

LLtaGenep

Cenapartop

X | X[ X]| X]| X

JlomTepeska

Lienntono3Ho-6ymaxHas NPOMbILIEHHOCTb

LHek-pa3pbiBaTerb

LWpenep

TpaHcnopTep

x

Hedbrexumus

LUaposas menbHuua

LleHTpudoyra

SkcTpyaep

LlIHekoBbIN TpaHcnopTep

X | X[ X| X
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Tabnuya 8  Cnucox npumeHenuii no maxjcecmu nycKka

MpymeHeHus

HopmanbHbIn nyck
AC53a 3.0-30:50-10

" Taxenbln nyck

HopmanbHbI nyck ¢
LWYHTUPOBAHMEM
AC53b 3.0-30:300

AC53a 5.0-30:50-10

MawuHoCcTpoeHue u TpaHcnopT

LUaposaﬂ MenbHULa

Opobunka

KoHBeiwiep

LLTaGenep

Mpecc

BankoBas menbHuua

MnaHwarnba

TpaHcnopTep

MoabemHuk

X| X | X| X| X|X|X|X|X

OepeBoo6pabaTbiBaloLias NPOMbILINEHHOCTb

JleHTOuHaga nuna

Py6uTtenbHas MalimHa

UupkynsipHast nuna

KopooGanpoyHas malumHa

CTporanbHbIli CTaHOK

LnudoBanbHbIN CTaHOK

X| X[ X| X| X| X

6.4 Cnucok NnpumMeHeHnn no
doyHKUMN

OTOT CMHCOK AaeT 0030p pPa3NMYHBIX NPUMEHEHUH H
CBSI3aHHBIX C HUMH TpoOieM, a Takke BO3MOXKHOTO
pELICHUs] MCHONb30BaHNH (DYHKIIMH MSATKOTO ITyCKaTels
MSF 2.0.

OmnucaHue U UCIOJIb30BaHUE TAOIHIIBI:

MpumeHeHne
B »Toli KOMOHKE MPUBCACHbI PA3JIMYHBIC NPUMCHCHUA.
Ecan HCO6XOIII/IMOF (0] MEXaHHu3Ma HET B CIIUCKEC,

nonpoOyiire HaiiTn Onuskoe mpuMeHenue. Ecim ato He
yAaeTcsl, CBKHUTECH C BalllUM MOCTaBIIMKOM.

Mpobnembl

B 5TOlf KOJIOHKE OIHMCBHIBAIOTCS BO3MOKHBIC HpO6J’IGMBI,

XapaKTCPpHbIC 1A AaHHOTO MEXaHU3Ma.

Pewernne MSF 2.0

IIpuBoguTCcs  BO3MOXKHOE  pELICHUE

npoOneMbl ¢

UCTIONIb30BaHKeM (DYHKIMU MATKOro mmyckaresst MSF.

MeHto

[MpuBeneHsl HOMEpa MEHIO M BBIOOp pPELICHUS IS
¢yHKIUN MATKOTO Iyckatens MSF 2.0.
«200;=1» o3Hauaet: BEIOOp mporpammsl 1 B Merro [200].

«323;=1 / 320, 324» o3HauaeT: BLIOOp TporpaMMbl 1 B
meHto [323], mento [320] um [324] oTHOCATCA K ITOWM

(byHKITIH.
Tabnuya 9  Cnucox npumenenuii no GyuKyuu
MpumeHeHne Mpobnemsbl Pewenne MSF MeHto
CMLLIKOM BLICTPLIi MYCK 1 OGTAHOB MpenBaputensHas HacTpoWnka AN NPUMeHEHNUs! 300
Hacoc Hacoca
U KBagpaTunyHoe ynpasneHne MOMEHTOM s 310;=2
HenuHewHbI pa3roH z - T
OEVCTBYIOLLMX 3HAYEHUA Harpy3Kku 320;=2
Mmapasnuyeckun yoap KBagpaTnyHoe ynpasneHne MOMEHTOM 320;=2
BbiCOkUI nyckoBowm TOK KBagpaTnyHoe ynpaBrneHue MOMEHTOM 310;=2
BpalueHne B HeBEpHOM HanpasneHun CwvrHan o6 nsameHeHun YepegoBaHus das 440
Cyxon xon OueHka Hegorpysku Ha Bany 401
[Neperpyska us-3a rpsiau B Hacoce OueHka neperpysku Ha Bany 400
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Tabnuya 9 Cnucox npumenenuti no QyHKyuu
MpumeHeHne Mpobnemsi Pewenne MSF MeHto
MexaHnyeckne yaapHble Harpy3ku Ha .
Komnpeccop ynap Py JIMHelHOoe ynpaBrieHne MOMEHTOM 310;=1
Komnpeccop, ABuratenb U TPAHCMUCCUIO
Mana BennunHa npegoxpaHuTenen n JInHelHoe ynpaBneHne MOMEHTOM W OrpaHu4eHne 310-=1. 314
A0MNycTUMOro TOKa Ha BBOAE TOKa npm nycke T
BpalueHne BUHTOBOro komnpeccopa B CurHanusaums npyv cMeHe nocrefoBaTenbHOCTU 440
HeBEepPHOM HanpasfeHum a3
Bbixog 13 cTpos npu nonagaHWu XXuakoro
A P P A A OueHka neperpysku Ha Bany 400
ammuaka B BUHT komnpeccopa
HeaddekTnBHoe noTpebneHve sHeprum
PP P P OueHka Hegorpyskv Ha Bany 401
npu Hegorpyske Komnpeccopa
MexaHnyeckne yaapHble Harpy3ku Ha
BO3AyX04yBKY, ABUraterb 1 TPaHCMUCCUIO. | YNpaBneHne MoMeHTOM obecneymBaeT nnasHbIe
BospyxonyeKa| Byicokme 3HaueHMs MyCKOBOIO TOKa MyCKM, KOTOPbIE CHIDKAIOT MEXaHWECKYIO HarpysKY. |40 1
npeanonaratoT Ucnornb3oBaHWe KBagpaTunyHoe ynpaBneHWe MOMEHTOM COKpallaeT ’
npegoxpaHuTenei n kabenew 6oNbLWOro | MyCKOBOW TOK
pa3vepa
i MexaHnyeckne yaapHble Harpy3ku Ha .
Konseriep yAap Pyski H TnHeiiHOe yripaBrneHe MOMEHTOM 310;=1
TPaHCMUCCUIO U TPaHCMOPTUPYEMbI rpy3
. 330-333,
3arpyska 1 pasrpyska KoHBenepoB MeaneHHas CKOPOCTb U TOYHOE MO3ULMOHMPOBaHNE 500.501
3aknMHuBaHne KoHBenepa OueHka neperpysku Ha Bany 400
BpalueHnne gsuratenst npu obpbise Lenm
pat A . P P t OueHka HeJorpysku Ha Bany 401
WK1 NeHTbl KoHBenepa
lMyck LWHeKoBOro TpaHcnopTepa nocre TonukoBbIN MycK B 06paTHOM HanpaBneHun ¢ 335. 500
OCTaHOBKM B pe3ynbraTte neperpysku nocrneayoLwyM nNyckom Bnepes ’
BnokupoBka koHBeliepa npu nycke DyHKUMSA BNOKMPOBKU poTopa 228, 229
BeHTunsaTto -
P~ |BbicoKuit TOK B KOHLE pasroHa KBagpaTnyHoe ynpaBreHne MOMEeHTOM Ang 310:=2
OENCTBYIOLLMX XapaKTEPUCTUK Harpy3ku ’
PacuienneHne npuBogHOro pemHs
Mpn nycke BeHTUNATOP BpallaeTcs B Mopxeat ABuratens, NnaBHbI OCTAHOB U PA3roH B 310-=2
obpaTHOM HanpasneHun OPYryto CTOPOHY ’
Pa3pbiB NpuBOAHOrO pemHs unn MydThbl
3acopeHHbI UILTP UK 3aKkpbiTas OueHka HeJorpyskv Ha Bany 401
3acrnoHka
g_'r’::;:"b“b'“ Bbicokas nHepums, NOBbILLIEHHbIE JIHeliHOe ynpaBneHve MOMEHTOM AaeT NnaBHbIN 310:=1
TpeboBaHWA K KOHTPOSIO TOKA 1 MOMEHTa | PasroH U HU3KWIA MYCKOBOW TOK ’
Heob 6 JnHamunyeckoe BEKTOPHOE TOPMOXeHWe 6e3 320;=5
€OOXOANMOCTb B DbICTDOM OCTaHOBE Mp KOHTaKTopa AN CpegHUX Harpysok 323;=1,324
aBapuv 1 4ns NOBbILLEHNS T 350=5
NPOM3BOANTENBHOCTH OPMOXEHMWE MPOTUBOBKITIOYEHNEM C BHELLHUM =
KOHTaKTOPOM [J11 TSHKEenbIX Harpy3ok 323;=2,324
CkopocTb KOHBelepa onpegenseTcs aHanorosbIm
BbICOKOCKOPOCTHbIE NMUHNUK P P pea 520-523
CUrHanoMm Harpysku asurartens
M3HOC MHCTpyMeHTa OueHka neperpysku Ha Bany 400
PaspbiB MydThl OueHka Heorpysku Ha Bany 401
Opo6unka Bbicokas MHepUys JlnHeriHoe ynpasnexine MOMEHTOM AaeT NnasHbili 310:=1
PasroH U HN3KMI NYCKOBOW TOK
Bbicokas Harpyska npwu nycke c
Py pry Bpocok MomeHTa 316,317
marepuanom
CHWXeHne yCTaHOBMEHHON MOLLIHOCTU Npu
OrpaHunyeHne Toka npu nycke 314
nUTaHUM OT AM3ENbHOro reHepaTopa
HeponycTumbii matepuan B Apoburnke OueHka neperpysku Ha Bany 400
BuBpaLun Npy ocTaHoBe IdnHamnyeckoe BEKTOpHOE TOpMOXeHue 6e3 320;=5
P P KOHTaKTopa 323;=1,324
ﬂﬁ:?"“a" Bblcokasi nHepuus, NOBbILLEHHbIE JInHeHas KpuBas MOMeHTa AaeT NNaBHbIA Pa3roH 1 310-=1
TpeboBaHWA K KOHTPOSIO TOKA U MOMEHTa | HU3KWI NYCKOBOW TOK ’
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Tabnuya 9 Cnucox npumenenuti no QyHKyuu

MpumeHeHne Mpobnemsi Pewenne MSF MeHto
[nHammnyeckoe BEKTOPHOE TOPMOXeHWe 6e3 320;=5
KOHTaKTOpa Ans CPeaHMX Harpy3okK 323;=1,324
HeobxoanmocTb B GbICTPOM OCTaHOBE
TopMOXXeHne NPOTUBOBKIIIOYEHNEM C BHELLHUM 320;=5
KOHTAKTOPOM ANSA TSHXXenNbIX Harpysok 323;=2,324
CkopocTb KOHBelepa onpeaensieTcs aHanoroBbIm
BbICOKOCKOPOCTHLIE NTIUHUK P P pea 520-523
CUrHanoMm Harpysku ABurartens
M3HoC nonoTHa nunbl OueHka neperpysku Ha Bany 400
Pa3pbiB MydThl, nonoTHa nunbl nnu pemHs | OueHka Hegorpysku Ha Bany 401
JlnHenHoe ynpaBneHne MOMEHTOM AaeT MnaBHbIN
Uentpudyra | g, oxaq uHepuns ynpat y A 310;=1
pasroH 1 HU3KUA NMyCKOBOW TOK
Cnuwkom 6onbluas Harpyaka unm
OueHka neperpysku Ha Bany 400
HecbanaHCcMpOBaHHOCTb LEHTpUdYrU
[OunHammyeckoe BEKTOPHOE TOPMOXeHME 6e3 320;=5
. KOHTaKTOpa AN CpegHUX Harpysok 323;=1,324
YnpaBnsiemblii OCTaHOB
TopMOXeHne NPOOTMBOBKIIOYEHNEM C BHELLHUM 320;=5
KOHTaKTOPOM ANA TSXerblX Harpysok 323;=2,324
HeobxoanmocTb OTKpbiBaHUSA LeHTpudyrn |3amenneHne 4o HU3KOM CKOPOCTU U 3aTeM 330-333,
B ONpeaeneHHOM NOoroXeHUn No31LMOHNPOBaHUE 500,501
JlnHenHoe ynpaBneHne MOMEHTOM AaeT MnaBHbIN
Cwmecutent | pasnyynbie MaTepuans! ynpat y A 310;=1
pasroH v HU3KNIA NMYCKOBOW TOK
HeobxoanMocTb KOHTPONS BA3KOCTH .
A P AHanoroBbIV BbIXOA Harpy3ku Ha Bany 520-523
maTtepuvana
MoBpexaeHne unu 3aknuHMBaHne nonatok | OueHKa neperpyskv Ha Bany 400
OueHka Hegorpyskv Ha Bany 401
mgj’_’l'::';‘:;a" T . JInHenHoe ynpaBneHne MOMEHTOM AAET NaBHbIN 310-=1
sHKenas Harpyska, BbICOKUA MOMEHT DA3TOH 1 HU3KIA yCKOBOM TOK ;
TporaHusi
Bpocok MOMeHTa B Havane pasroHa 316,317
3aknuMHuBaHue OueHka neperpysku Ha Bany 400
. TopmoXeHue NpoTUBOBKIOYEHNEM C peBepcuBHbIM | 320;=5
BbICTpbIi ocTaHOB
KOHTaKTOPOM A1 TSHKerbIX Harpy3oK 323;=2,324
BrnokupoBka asuratens ®yHKUMA BNOKMPOBKN poTopa 228
MNpumep

MonoTkoBass MEJIbHHUIIA:

+ JluneitHoe ympasieHue MoMmeHTOM (MeH0 310=1)
JIaCT HaWIy4IlIHe pe3yNbTaThl.

* Dbpocok MoMmeHTa [UIS TIPEOMOJCHHS BBICOKOTO
MoMeHTa Tporanus (MeHto [316] u [317]).

* @OyHKIUS KOHTPONS TEPErpy3KH ISl 3alUThl OT
3akiauHUBaHus (MeHto [400]).

* BosmoxHO wuCHONBE30BaHHE (QYHKIWH TOPMOKCHHS
MIPOTHBOBKIIIOUCHUEM IIpH OCTaHoBe (MeHI0 [323],
BEIOOp 2). HeoOxomumo yCTaHOBHTH YpOBEHb U
JUIUTEBHOCTh TOPMOKEHUS B MEeHIO 324 u [325].
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6.5 Ocobble ycnosus

6.5.1 ManeHbkui gBuratenb Unm
HM3Kasa Harpyska

MUHNMAaNBHEIH TOK HAarpy3KH ISl MATKOTO ITyCKaTels
MSF 2.0 — 10% oT HOMHHAIBHOTO, 3a HCKIIOYCHHUCM
mozen MSF-017, y koTopoil MUH. TOK cocCTaBisieT 2 A.
Hampumep, nist MSF-210 HoMHHaIBHBIA TOK COCTaBISET
210 A, munumanbHbiil — 21 A. Hmeiite B BUAY, 4TO 3TO
«MUHHAMAJIBHBIA TOK HAarpy3Km», a He HOMHHAIBHBIH TOK
JBUTATEIs.

6.5.2 OkpyxatLasa Temneparypa
Huxe 0°C

Hdns okpyxaromeii temmeparypsl Hmke 0°C B mkady
JIOJDKEeH OBITh YCTaHOBJIEH DJIEKTPUYECKU o0orpeBareib
WIM AHAJIOTMYHOE YCTPOMCTBO. MsArkuii Imyckareib
MOXHO TaKK€ YCTaHOBUTH B JIPYTOM MECTE, IOCKOJIBKY
paccTosHHE MEXAy JBHUrarelleM U IIycKaTeJIeM He
SBIISIETCA KPUTUYHBIM.

6.5.3 KoHgeHcaTop
draszokomMmneHcaunm

Ecnu TIpeAronaraeTcs HCTIONb30BaTh
(ha30KOMIIEHCHPYIONINH KOHAEHCATOpP, €ro HEoOXOINMO
TIOAKITIOYNTh MEXTY CEThIO M MATKUM ITyCKaTeleM, a He
MEXY ITyCKaTelIeM M ABUTATEIIEM.

6.5.4 OkpaHupoBaHHbIN Kabenb
apurartens

HeTt Heo0X0MMMOCTH B HCIIOIB30BAHUH SKPAaHUPOBAHHOTO
Kabelast BMeCTE€ C MATKUM ITyCcKarelieM, ITOCKOJIBKY
U3IIy4aeMble PalMOIIOMEXH OUEHb MaJIbL.

BHUMAHWE! Msrkun nyckatens JOmKeH
noaKnio4aTbCs AKPAaHNPOBaHHbLIMU kabenamu ans
BbIMNOMHEHWS HOPM 3NEKTPOMarHMTHON COBMECTUMOCTHU
(EMC), onucaHHbIx B NyHKT 1.6, cTp. 6.

6.5.5 YnpaBneHue Hacocom C
MOMOLLIbIO MAFKOro nyckartens
n NnpeobpasoBaTtensi YacToThbl

B HacocHBIX cTaHIMAX C AByMs WiH Oojiee HACOCaMHU
BO3MO)XKHO HCIIONIB30BaHHE OTHOTO IIpeoOpa3oBaTemst
YacTOTHI C OJHMM HAcCOCOM M MSTKAMH ITyCKaTeSIMHA C
KaXIBIM U3 OCTaJBHBIX HAcOCOB. B 3TOM ciydae oOrmimid
MOTOK HACOCOB MOXET KOHTPOJHMPOBAaTHCSA  OXHUM
YIPABISIONTUM TIPHOOPOM.

6.5.6 [lyck npu Harpyske,
BpalLaloLLen asuraTesib B
obpaTHy0 CTOPOHY

MOJKHO 3aIyCTHTh JIBUTATENb JaXe €CIIM OH BpaIlaeTcs B
MPOTUBOIIOIIOKHYIO CTOPOHY, YTO YaCTO HAOIIOMAeTCs y
BEHTUJIATOPOB. B 3aBHCUMOCTH OT CKOPOCTH M HArpy3KH
«B HETIPABUIILHOM HAIMPABICHUM», TOK MOXKET OBIThH OYCHb
OOJIBIINM.

6.5.7 Pabota c napannenbHbIMU
asuratensamm

Ilpn mycke u paboTe ¢ HapamIenbHO BKJIIOYEHHBIMH
JIBUTAaTEeNIIMH UX OOLIMHA TOK HE JOJDKEH IIPEBBINIATh
HOMHMHAQJIBHOTO TOKa Msrkoro myckarens. OOparute
BHMMAaHUE, YTO INIpU  OTOM  HEIb3sl  BBECTH
WHIUBUAYaAIbHBIE IIAPAMETPhl KaKJIOTO JBUTATENs WIH
HCIIOJIb30BaTh BHYTPEHHIOK TEMIIEPATypHYIO 3allUTy
neurarensi. [lapamerpbl KpHBOW Iycka MOTYT OBITh
TOJIBKO YCPEIHEHHBIMH JUISl KaXKIO0I0 U3 IOAKIFOUEHHBIX
JBUTaTeNe. DTO 3HAUUT, YTO BpeMs IyCKa Ui KaxJIOro
JIBUTATEIIsl MOXKET OKa3aThCs Pa3/INYHbBIM.

I[J'IH napajjicJibHO BKJIFOUCHHBIX LlBI/IFaTeJICﬁ HC
PCKOMCHAYCTCA YHOpPaBJICHHUC MOMCHTOM BBUAY PpHCKa
BO3HHKHOBEHMS KOJcOaHMII Ha Balax Z[BI/IFaTGHeﬁ.
Hpe,HHO‘ITI/ITCHI)HI)IM SBJIIACTCA yrapaBJCeHUC
HaOps’KEHUEM € OrpaHUYCHUCM TOKa WA 0e3 mero. Ha
napaJijieJIbHO BKJIIFOYCHHBIX JABUIaTCIIAX HC
PCKOMCEHAYCTCS UCIIOJIBL30BATH (I)YHKIII/IIO TOPMOKCHUA.

6.5.8 PaboTa ¢ mexaHn4eckmu
CBSA3aHHbIMW ABUraTensamm

Bo3moxHBI 1Ba  BapumaHTa 3amycka ©  paboTHI
MEXaHWYCCKH CBS3aHHBIX IBUTaTeleH, K KaXIOMy U3
KOTOPBIX TMOAKIIOYEH OJMH MATKUKA myckarenb [lo
MEPBOMY  BapHaHTy  3alyCKalOTCS  IBUTATeIH U
OTHOBPEMEHHO HCIIONB3YETCS YIPABICHUE HAPSKCHUEM
C oOorpaHMYeHHeM ToKa miu Oe3 Hero. [lo BTOpoMy
BapHaHTy CHayaja 3alyCKaeTcs OIWH MABHTraTelb C
HCTIONE30BaHUEM YIpaBIEeHUS MOMEHTOM WA
HampsbkeHueM. Ilocie Toro kak IBWUTATeNb TOCTUTHET
MOTHOH  CKOPOCTH, TIPH  IIOMOIIM  YIPABICHUS
HaTpsOUKEHHEM  OCYIIECTBISETCS IIOCTETIEHHAs TIofada
MUTAHAS K APYTHM IBUTATEIISIM.
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6.5.9 [loBbllwatoLwmnm
TpaHcdopmaTtop ans
ABuraTenst BbICOKOro
HaNPsXKeHUs

Mexmy MsaTkuM myckareneM MSF n aBurareneM MOXHO
YCTaHOBHUTH  TOBBIIAIOMUN  TpaHchopmarop s
YVOpaBICHUS JBHUTATEIeM C BBICOKHM HOMHHAIBHBIM
HanpspkeHueM (Hampumep, Beime 690 B). Jlnsg mycka u
OCTaHOBA HCIIONIB3YETCS YIpPABICHHE MOMEHTOM. UTOOBI
KOMIICHCHPOBAaTh HAMAarHIIMBAIOIINH TOK TOBBIIIAIOIIETO
TpaHchopmaropa Mpu Mycke, HadaIbHBIH MOMEHT JIOJKEH
OBITh HEMHOTO BBINIe O0O0BIYHOTO. ClleyeT MpPOU3BECTH
mepepacdeT ImapaMeTpoB JBHTATEINS IS HU3KOBOJIBTHOM
CTOPOHBI TpaHCOpMaTopa.

6.5.10 Kak noacumnTtaTb Bblaensemoe
B WKady Tenno

Cm. mmaBy 13. Ha crp. 119 «Texuuueckue
XapaKTEePUCTUKI, «Ilorepu MOIIIHOCTH pu
HOMHMHAQJILHOM Harpyske asurateis», «llorpebisemas
MOIIHOCTh IUIaThl ympaBneHus» U «[lorpebdisemas
MOIIIHOCTh ~ BEHTHJIATOPOB». 3a Oosee  MoApoOHOM
nHdopmareld oOpamaiitech K MOCTaBIIMKY MIKadoB,
HarpuMmep, komranuu Rittal.

6.5.11 lNposepka nsonaumm
apurarerns

[Ipu mpoBepke ABHUraTeNs ¢ MCIOIB30BAHUEM BBICOKOTO
HaNpsDKEHMsI, HampuMep, TPH TPOBEPKe H30JIINH,
MSATKHA ~TyCKareldb JOJDKCH OBITh OTKIIOYEH  OT
IBUTaTeNs. B TPOTMBHOM ciy4ae MSTKHH ITycKaTelb
MOXET  OBITh  CEpPhE3HO  IOBPEXKIEH  BBICOKUM
HanpsDKEHHEM.

6.5.12 Paborta Bbiwwe 1000 m Haa
YPOBHEM MOpPS

Bce HOMUHaNBHBIE BENMYMHBI YKa3aHbl OJIS BBICOT 10
1000 M Hax ypoBHEM MODAL.

Ecnmn wmsrkmit nmyckarens MSF 2.0 mpexamnonmaraercs
UCTIONB30BaTh, K mpumepy, Ha BbicoTe 3000 M,
HEOOXOAUMO  y4ecTh CHIDKCHHE  HOMMHAJBHBIX
XapaKTepUCTHUK NMPHOOpa.

Jns momywenust nHGOpMAaIMK 0 IPUMEHEHHUH JIBUTATENEH
W TPUBONOB Ha OONBIIMX BBICOTAX CBSDKHTECH C
MTOCTABIIMKOM M 3armpocure TeXHHYecKylo WHPOpMAaLrio
Ne 151.
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7. Pabota msarkoro nyckatens

Puc. 30  Maekuit nyckamenvs MSF: modenu MSF-017...MSF-1400

7.1 Obwee onucaHue
NHTepdoenca
nonb3oBaTens

nyckaternb CO CHATON NepeaHen KpbILLKOW.

f MPEAYNPEXOEHWE! He BkntovanTe Markui

st obecriedenus: TpeOyeMoro pyHKIMOHUPOBAHHUS
HEOoOXOIMMO BBECTH B MSITKHI IyCKaTelb sl
HapaMeTpoB.

HAacTpOWKa MSTKOTO ITyCKaTels BBINOMHACTCA C ITaHeN!
YIPaBJICHUS WK C KOMITBIOTEPA/CHUCTEMBI yIIPABICHHS
yepes MocieA0BaTeIbHbIH HHTEpdEiic (€CIH OH UMeeTCs).
VYrpasneHue qBUrareneM, T. €. IyCK/OCTaHOB U BEIOOP
Habopa IapaMeTpoB OCYLIESCTBIISIETCS C MAHEN
yIpaBJIEHU, CO BXOJIOB BHELITHETO yIPaBICHUS WU Yepe3
MOCIIeI0BATENbHBIA HHTEpQEC (€CITM OH UMeeTCs).

YcTaHoBKa

npubopa ybegutechb B TOM, YTO NPUHATHLI BCE
HeobxoauMble Mepbl 6e30nacHOCTY.

f MPEAYNPEXOEHWE! Nepepn BkNto4YeHNEM

Brurrounte ynpasisromee nutanue (006190 1x230 B),
MIPU 3TOM BCE CETMEHTBI HHIMKATOPOB 3aropsITCs Ha
HECKOJIBKO CEKYH/I. 3aTeM Ha JAWCIUIee OTOOPA3UTCSI OKHO
MeHIo [100]. CBeueHne AucCIUIES CBUACTEIBECTBYET O

HAJMYHH YOPABJIAIOIIETO HAMPSOKCHUS IUTAHKS B MATKOM
IycKareJe.

[TpoBepsTe HanmMUYKE HAPSDKEHHUS HA BXOAHOM CETEBOM
KOHTAKTOpE WM Ha Tupucropax. Hactpolite mapameTpsl
nmeuratens (MeHto [210] - [215]) anms mocTmxeHns
MIPaBMIIBHOTO (DYHKIIMOHUPOBAHHS ¥ ONITUMH3HPOBAHHOM
paboTHI BCTPOCHHBIX (DYHKIMH, TAKMX KK yIIPABICHHE
MOMEHTOM, 3aI{Ta ABUTATENS], MOHUTOP HAarpy3KH Ha
BaJIy U T. 1.
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7.2 T[laHenb ynpasneHus

E H B O RUNNING
. &d. LJ. | O starT/sTOP

MENU

HEAR

7 7 7 7
/ 1 / 1
P{ 10c )4 1L 106 )
4

V-
224 zz2/
777
[START -~ -
b STOP PREV NEXT
22/
+ ENTER
RESET

03-F28-2

Puc. 31 Ilanenv ynpagnenus

[Tanenp ynpaBineHus: HCHOJIB3YETCs AL BLIOODA,
MPOTpaMMHUPOBaHMA U MHIUKAIUU. OHA COCTOUT U3:

e 2 CBETOIHMOIIOB

* 1 mucmest ¢ TpeMs 7-CETMEHTHBIMHU NUA(PaMu s
0TOOpaKECHHUS TEKYIIEro HoMepa MEHIO

e 1 JAUCIUICA C YCTBIPbMA 7-CerMeHTHBIMU ]_II/I(l)paMI/I JIIA
0T06pa>K€HI/I$I TCKYLICIO 3HAYCHUA

» KnaBuarypsl ¢ BOCBMBIO KHOITKAMH

7.3 CetogmogHasa nHaukauus

[lBa cBeTOMONA CBUACTENBCTBYIOT O Pa0OTE M PEKIME
IycKa.

[Tpn monave KoMaHIBI HA IYCK C TIAHEIH YIIPAaBICHUS,
Yyepes MoCIIeI0BaTeNbHBIN HHTep(eiic (OMIns) WiH ¢
pa3beMa BHemrHero yrpasineHus cBeroanon START/STOP
Oynet cBetuThes. [Ipn momade KOMaHIBI HA OCTAHOB
ceeronnon START/STOP noracuer. Ceetonnon START/
STOP muraet, eciii MATKUH yCKaTellb HAaXOIUTCS B
PEXHMMe OKUIAHMS ITycKa II0 KOMaHJe aBTocOpoca Min
AHAJIOTOBOTO ITyCKa/OCTaHOBA.

IIpu pa6ore aurarens ceetoarox RUNNING muraer Bo
BpeMsi pa3roHa U 3aMeJUICHHs U TOPUT MOCTOSIHHO TPU
MIOJIHOM HATPSDKEHUU Ha JIBUraTele.

HanpsxeHne
A
UN
pems
' L

CeeTtoauon CeeTtoavon CeeTtoavon CeeTtoauon
RUNNING muraet RUNNING RUNNING muraer RUNNING
Ceertoavon BKIIO4EH Ceeroamon BKIOYeH
START/STOP BkntoyeH START/STOP Bknto4eH 3. F137.2

Puc. 32 Cocmosanue ceemoouodos npu pabome 8
PA3TUYHBIX PENHCUMAX.

7.4 CTpyKTypa MEHI0

Bce oxna meHro Markoro myckarens MSF 2.0
OpPTraHM30BaHBI B BUE OJJHOYPOBHEBOM CTPYKTYPHI U
pas/esieHbl Ha TPYMIEI, IPUBEACHHbIE B TA0IHUIIE 8.

Jlnst oGieryeHus BBojia mprudopa B AKCILUTyaTaluI0 MEHIO
JIENSTCS Ha TPH IPYIIBL « MEHIO TEKYIIUX 3HaYCHUN,
«YcraHoBka» u «PacmpenHas ycraHoBKa». MeHIo
«Texymue 3HauCHU» NPeTHA3HAYEHO TOIBKO IS
YTEHUS, MEHIO « YCTAaHOBKa» — JUIsl yCTAHOBKH OJTHOTO
napameTpa, a MeHIo «PacmmpeHHas ycTaHOBKay — JIs
YCTaHOBKHU HECKOJIBKUX HEOTMEHSAEMBIX TaPaMETPOB.
MeHt10 BBIOMPAIOTCSI Iy TEM TIEpEMEILICHNUS BIIepe,] ¥ Ha3a
o cucTeMe MeHI0. [IoiMeH0 yIpolaoT yCTaHOBKY, HO
OHHM HEJOCTYIIHHI B CIIy4ae, €CIH He aKTUBU3UPOBAHO
COOTBETCTBYIOILIEE OCHOBHOE MEHIO.

Tabnuya 10  Cmpykmypa mento MSF 2.0

PyHKUMA Homep meHo
O6Lwme ycTaHOBKM 100-101, 200-202
[aHHble aBuratens 210-215

3awuTa apuratens 220-231
i P
ABToc6poc 250-263
NocnepoBaTtenbHas ceA3b | 270-273
Pabouvne ycTtaHOBKM 300-342

TexHonornyeckas 3awmta | 400-440

YctaHoBkM BBoga/BeiBoga | 500-534
700-732
Cnucok curHanos Tpesorn | 800-814

OTtobpaxeHue paboTbl

OaHHble msrkoro nyckarens| 900-902
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7.5 KHONKu

PaboTa maHenu ynpaBleHUs OCHOBaHA Ha HECKOJIBKUX
MPOCTHIX MIPaBUIIAX.

1. Tlpu BKJIFOYCHUH MUTAHUS HA TUCIIIICC aBTOMATHYCCKH
nosiByisieTcss OkHO MeHto [100].

2. HUcnonszyiite kHONKU «NEXT — » 1 «PREV <« »
JUIsl BBIOOpa HY»XKHOTO MeHto. J{i1st ObIcTporo
HnepeMeIeH s [T0 MEHIO HaXMUTE U yAepKuBaiite
kHONKH «(NEXT — » mnmu «PREV <« ».

3. Kuomku «+» B «—» HCIOJIB3YIOTCA JId YBCIUYUCHUS U
YMCHBIICHUS 3HAYCHNS YCTAHOBKH. Bo BpEMs BLI60pa
3HAUCHHUEC MUTI'acCT.

4. Jlns moATBEPXKICHNS M3MEHEHHOTO 3HAYCHUS
Haxmute «KENTER 1 », pu 5TOM 3HaueHue
TIEPECTaHET MUTATh.

5. Kuonka «START/STOP» ucrnonbs3yeTcst TOIBKO IS
MyCKa U OCTAHOBA JIBUTATEIIS.

6. Knomku u UCTIONB3YIOTCA IS TOITYKOBOTO
NBYDKEHHsI. TOTYKOBBIN pexUM HEOOXOIUMO
paspemuts B okHax [334] unm [335].

Tabnuya 11 Knonxu

START
Myck/ocTaHOB ABUraTens ——
STOP
OTobpaxeHue npeabiayLLero okHa G—
MEHI0 PREV
OTobpaxeHune criefytoLLero okHa MeHHo ’
NEXT
YMeHbLUEHWE 3HAYEHUS YCTAHOBKM —
YBenuyeHne 3aHayeHnsi yCTaHOBKM +
MoaTteepxaeHune namereHus ycraHosku | | ENTER
C6poc curHana TpeBoru Y —
RESET
TonykoBoe BpalleHVe Ha3az i so0 >
TonykoBoe BpalleHve Bnepes Joe

7.6 bBnokupoBka naHenu
ynpaBneHus

[Tanens ynpaBiIeHHS MOKHO 3a0JIOKHPOBATh BO
n30ekaHre HECAaHKIIMOHUPOBAHHON YCTaHOBKU
apaMeTpoB.

. BHOKI/IpOBKa IMaHeJIn yIpaBJICHUA BBIITOTHACTCA
OJHOBPEMCHHBIM HAXXaTUEM U YACPKAHUEM B TCUCHUEC
He MeHee 2 ¢ KHOITOK «NEXT — » n1 «kENTER ¢ ».
Iocre OIOKUPOBKHU HA AUCIUICE B TCUCHHUE 2 CEKYH]T
Oyznet oToOpakaTbes coodiieHue «- Locy.

e JInst OTMEHBI OJIOKUPOBKH MaHEH YIIPAaBICHUS
OITHOBPEMEHHO HAKMUTE U YIEPKUBANUTE B TCUCHHE
He MeHee 2 ¢ Te ke caMmble KHOKH «NEXT —» » u
«ENTER 1 ». ITociie oTMeHBI OJIOKUPOBKH Ha
JICIUIee B TeUeHUE 2 CeKyH]I OyaeT 0ToOpaxaThes
coobmienue «unloy.

B pexxnme GI0KMPOBKM MOXKHO YIPABISATh MSATKUM
ITycKaTeJeM ¢ aHeI! yNpaBlIeH!s U IPOCMaTpUBaTh BCE
mapaMeTpsl U TeKyIUe 3HAYEHUs, HO HEBO3MOXKHO
N3MEHSTh NapaMeTphl.
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7.7 OB630p paboTbl MArKOro
nyckaTens n yCTaHOBKU
napamMmeTpoB

B Tabnmune npuBeneHs! criocoObl YCTaHOBKH ITapaMeTpPOB
1 BBITIOTHEHUS PaOOTBHI.

Tabnuya 12 Hcmounuxu ynpaenenus

Pa6orta
Briokvposka naxenu YcTaHoBKa napaMeTpoB
ynpasneHus rlyCK/OCTaHOB C6pOC CurHana
TpeBoru
McTouHMK ynpaBneHus
HesabnokupoBaHHasi | MNaHenb MaHenb
MaHenb ynpaeneHus
MaHenb ynpasnenns | N@HENb YNPasneHns | ynpasnexns ynpaeneHus
Metio [200]=1 3abrokuposaHHas | MaHenb MaHenb
naHenb ynpasneHus | ynpaeneHusi ynpaeneHus
BHelwHee n
HesabnokunpoBaHHas
BHelwHee naHens MaHenb ynpaBneHns
naHenb ynpasneHusi
BHelwHee ynpaeneHus
Metto [200]=2 BHeluHee 1
3abnoknpoBaHHasi
BHellHee naHenb | —emmmmmmmmmmemeee
naHernb ynpaeneHns
yrnpaBneHus
MNocnenos.
HesabnokuposaHHas| Nocnenos. UHTEpdenc 1 o o
- MocnepoBaTenbHbIN MHTEpdenc
naHenb ynpaeneHusi | nHTepdenc naHenb
MocnepnoB. HTepdeiic ynpasneHus
MeHto [200]=3 Mocnenos.
3abnoknpoBaHHasi Mocnepnos. MHTepenc un . .
o [NocnepoBatenbHbIN MHTepdenc
naHernb ynpaeneHnsi | nHTepdenc naHenb
yrnpaBneHuns

MPUMEYAHUE: Ecnn B meHto [240] He BbiGpaHO
BHELLHee ynpasrneHve Habopom napameTpos,
M3MEHUTb NapaMeTpbl HEBO3MOXHO, 3@ UCKITHYEHNEM
Habopa napameTpoB [249] 1 UCTOYHKKA ynpaBreHus
[200].
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8. OnwucaHne yHKUUI

Orto ommcanme ¢QyHKOUH Markoro myckatenss MSF 2.0
COZIEPXKHT CBEACHHUS O €r0 MEHI0O W IapaMerpax. 31ech
HaxXOIUTCS KPATKOE OINMCAHWE KaXIOW (QYHKINH, ee

Ha3HA4YCHUEC N HaCTpOﬁKI/I.

0030poM MeHIO (cM. Tab. 9).

MSF 2.0 mpenocraBiseT OOMMPHBIE BO3MOXKHOCTH
HAaCTPOMKH € MOMOIIBI0 MEHIO Ha MaHEeNN YHpaBJICHHUS,

JAUCTAHIMOHHOI'O YHPAaBJICHUSA WIIN HOCHGZ[OBaTCJIBHOﬁ
cB3u. OkHa MCHIO MNPOHYMCPOBAHBI B COOTBETCTBUU C

MArKOro nyckarensa

PyHKUMA Homep mMeHto OnucaHue Cwm. pasgen
O6Lwue HacTpoWku 100-101 O6wue 6a3oBble HACTPOWKK 8.1
W P 200-202 W ponKA. '

[aHHble aBuratens 210-215 [lnsi ycTaHOBKM TEXHUYECKMX AaHHbIX 00 3MeKTpo ABuraTterne. 8.2
3awuTa asurartens 220-231 3awuTa gBuratens B COOTBETCTBUM C €0 MPUMEHEHNEM. 8.3
Obpabotka Habopa 240-243 Bbi6op 1 nporpammmnpoBaHme HabopoB NapaMeTpoB. 8.4
napameTpoB
ABTOMaTU4ECKUM ABTOMaTUYECKUN COPOC aKTUBHOTO aBapUMHOIO curHana m

250-263 8.5
cbpoc nepesanyck MSF 2.0 Bpy4Hyto.
El:ﬂzjlenosaTeanaﬂ 270-273 HacTpownku nocnepoBaTenbHON CBA3M AN nepegadn AaHHbIX. 8.6
Pa6oq|/1ve 300-342 Paboune HacTpoiku (Hanpumep, NpoLieaypkl 3anycka u 8.7
HaCTPOWKN OCTaHOBKM)
Texronoruyeckas 400-440 3awuTa, cBA3aHHasi C TEXHOMOMMYECKNM MPOLECCOM. 8.8
3awmTa
:jggzzmm BBoAa- 500-534 HacTponkn BBoAa 1 BbiBOAA ANS yNpasrieHns U KOHTPOrS. 8.9
OtobpaeHme 700-732 [nsa oTobpaXkeHNsi UAMEPEHHbIX 3HAYEHNIA. 8.10
paboThbl
Crucok asapuithbix 800-814 MocneaHsas owwnbka. [locTynHble aBapuiiHble CUrHanbI. 8.11
CurHanos
XapakTepucTuki 900-902 BbIBOAMTCA TMM MATKOro nyckatens, BapuaHT u Bepcust M0. 8.12
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8.1 OO0Lue HacCTpPomnKn

O6mue nactpoiiku MSF 2.0 comepxaT cienyromue
MEHIO:

[100] Tox
[101] MeHto aBTOMaTH4eCKOTO BO3BpaTa
[200] McTounuk ynpaBiaeHust

[201] T[amems ympaBmeHHss C 3a0JOKHPOBAHHBIMH
HacTpOWKaMHU

[202] Bxarouenne aMmepruKaHCKHX €IAHUIT

8.1.1 Tok[100]

DOT0 MEHI0O WHAMWKAIMK TOKAa3bIBaeT JCHCTBYIOIIEE
3Ha4YEHHE TOKa, I0/laBaeMO¢e Ha JABUTaTelNb.

8.1.3 WctouHuk ynpasneHuna [200]

MsrkuM myckareieM MOXKHO YIpaBIsITh 4depe3 MaHeNb
YIpaBlIEHUs, aHAJIOTOBOE YIPaBICHUE WU Yepe3 JTHUHHUIO
CBA3M C  TMOCIeAOBaTeNbHBIM  uHTepdericom. [lo
YMOJYaHUIO YCTAHOBIIEHO aHAJIOTOBOE YIIpaBIIEHUE Yepe3
kinemmsl 11, 12 u 13.

MPUMEYAHWE: B 3aBUCMMOCTM OT HAaCTPOWMKM JAHHOTO
MEHIO MSATKWI NycKaTenb MOXHO KOHUIypnpoBaTb C
naHenu ynpaeneHns Unv Yepes nocregoBaTesibHyt
cBa3b. [ina nony4eHns 6onee nogpo6Hou nHpopmauum
cMm. Tab. 12.

100)°

)

Cuna ToKa

0.0

MPUMEYAHUE: Ecnn BbiOpaHa naHenb ynpaeneHus
(1) v aHanorosoe ynpaeneHue (2), 3Ty HacTPONKY
MOXHO M3MEHWUTb C NaHenu ynpaeneHusi TOMNbKO Ha
nocrnepoBaTternbHyo cBs3b (3). OgHako ecnu BeibpaHo
ynpasrneHune Yepes nocrnenoBatenbHyo CBa3b (3),
HacTPOWViKy MOXHO N3MEHWTb Kak Yepes
nocrnepoBaTeribHyI0 CBS3b, TaK U C MaHenm
ynpaBneHus.

NnanasoH: ‘ 0,0-9999 A

BHumanune! UHgmkaums aHanormdHa merio [700].

8.1.2 MeHI0 aBTOMaTUYECKOIO
Bo3Bparta [101]

[pu Brirouenun MSF 2.0 mo ymonyaHuio otoOpaskaercs
MeHo [100] (Muamkanus toka). Ecnim moip3oBaTens
BEIOpaN pyroe MeHIO (TIEpEeMEUICHUE 10 CIUCKY MCHIO
BeinonHsercs kinaBumamu NEXT u PREV), sto Mmenio
ocTaHeTcsl akTUBHbIM. Kak anpTepHaTHBHBIA BapHaHT,
MOXXHO BEIOpaTh KOHKPETHOC MCHIO B  KaueCTBE
ABTOMATHYECKOTO BO3Bpara. BriOpaHHOe MeHIO OyneT
MOKa3aHO aBTOMAaThyecku uepe3 60 CEeKyHI ecliu He
MOCTYIUJIO HUKAKUX CUTHAJIOB C NTAHENU yNPaBICHUS.

o
1019

MeHto aBTOMaTn4eCcKoro

O F F ’ BO3Bparta

Mo oFF

YMOMYaHUIo:

[OwanasoH: oFF, 1-999

oFF MeHo aBTOMaTMYECKOro Bo3Bpara
OTKITHOYEHO.

1-999 BbiGop MeH0 aBTOMaTM4ecKoro Bo3spara

2 0 0 0] YcTaHOBOYH
O
WcTouHMK ynpaBneHuns
Mo
2 (aHanoroBoe ynpaerneHune)
YMOMYaHUIo:
[nanasoH: 1,2,3
1 MaHenb ynpasneHus.
2 AHanoroBoe ynpasneHue.
3 YnpaBneHue ¢ NoOMOLLbIO
nocnegoBaTeribHON CBSA3W.

8.1.4 bnoknpoBka naHesnu
ynpasneHud [201]

[Tanens ynpasnenuss MSF 2.0 MmoxxHO 3a0710KHpOBATh IS

MIPEIOTBPAICHUS HACTPOUKH apamMeTpoB
HEYIOJIHOMOUYEHHBIM ITePCOHAIOM.
* YroObl  3a0i0KMpOBaTh  MaHENb  YIpaBJICHUS,

onHOBpeMeHHO HaxwmuTe kinaBum NEXT —» wu
ENTER s u yaepxuBaiiTe UX B TEUCHHE 2 CEKyH].
B Teuenne 2 cexyHn OyneT oToOpakaTbecsi COOOLICHUE
4‘_ LOC”'

* UroOer  pa30nokupoBaTh TaHEIh  YIPaBICHUS,
OIIHOBPEMEHHO HaxxmuTe Te ke KiaBuu NEXT —
n ENTER s wu yaepxuBaiiTe X B TedyeHUE 2
cekyHI. B Tedenme 2 cexkyHm OymeT OTOOpakaThbCs
coobmenne “unlo”.

B 3a0710KMpOBaHHOM pEXHME MOTYT OTOOpa)aTbcsi BCE
rapaMeTphl ¥ WHAWKATOpbl (MEHIO), HO M3MEHSTh KaKHe-
00 TTapaMeTpsl C MaHEeNIN YIPaBICHHUS 3aIlPEIIeHO.
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Ecnu MONBITAThCS HaCTPOUThH rnmapameTp B
3a0JI0KHPOBAHHOM DPEXHUME, TMOSIBUTCS COOOIICHUE «-
Loc».

CocrosiHue ONOKHPOBKH MOXXHO

IPOCMOTPETh B MeHIo [201].

KJIaBUATyPbI

NMPUMEYAHUE: Ecnn B meHio [200] ycTaHoBREHO
yrnpaBneHue Yyepes nocrneaoBaTenbHy CBA3b, MATKUIA
nyckaTernlb MOXXHO HacTpauBaTb 1 Yepes
nocneaoBaTernbHyl0 CBA3b, BHE 3aBMCMMOCTU OT
COCTOSIHWSI BNOKMPOBKW KNaBmnaTypbl.

ST

MaHenb ynpaeneHua ¢
386]'IOKVIpOBaHHbIMVI

no HacTponkamm
Mo
no
YMOMYaHUIo:
[nanasoH: no, YES
no MaHenb ynpaBneHns He 3abnoknpoBaHa
YES MaHenb ynpaeneHus 3abnokvpoBaHa

8.1.5 BkrnoyeHne amepuKaHCKUX
eanHny, [202]

ITo ymomuaHuio Bce 3HAUYEHUS WHANKATOPOB W HACTPOCK
npencrasiensl B equannax CH. Tlpu skemaHuH MOMXHO
BBIOpATh BMECTO 3TOTO aMEPUKAHCKHE SIUHUIIBL. B TakoM
CITydae MCITONIB3YIOTCS CICAYIONINE SMUHHUIIBL:

* MomHoOCTh HacTpauBaeTci U OTOOpaxkaeTcsi B
nomaguaeix cuinax (HP), mento [212] u [703]

» TloTpebneHne sHEPrUU OTOOPaXKAETCS B METPUIECKUX
JomaanHbIX cuinax-4acax (MHph), mento [731]

* MomMeHT Ha Bally ABHrareist oroOpaxkaercss B (yHT-
¢yrax, mento [705]

* Temmeparypa oToOpaxaercs B
®apenreiity, MeHto [707]

rpagycax  II0

NMPUMEYAHWE: MNpu naMmeHeHnn HacTponkn
aMepVIKaHCKNX eQvHUL, AaHHble ABUraTerns B MEHI0
[210-215] cbpacbiBaloTCA Ha 3HAYEHWUS MO YMOMYaHMIo

[213] HomunanmpHass CKOpPOCTh JBUTATeNs — HOBOE
3HaueHHE M0 YMOJTUaHHIO B 3aBUCUMOCTH OT pa3MEpHOCTH
MSATKOTO ITyCKaTeIs.

[215] HomuHanpHas 4YacToTa — HOBOE 3Ha4yeHHE IO
ymomuaHuo (60 I'T mpu BKIIIOUEHMHM aMEpPUKAaHCKUX
CIMHUI)

Ecmn m3MeHHTH HACTPOWKY ¥ TIOATBEPIHUTH KIIABHUIICH
ENTER, B Teuenne 2 cekyHI OTOOpaXkaeTCs WHAUKAITUSL
“SEt”, yka3pIBaromas Ha yCIICIIHEIA BEIOOP.

BkntoueHne aMepPUKaHCKNX

0 F F’ eanHnL

rlo oFF

YMOJTHaHUIO:

[OwnanasoH: oFF, on

oFF 3HauveHus ykasbiBatoTcs B KBT, HM 1 T.4.

on 3HayeHuns yKasbiBaloTcs B f1.C., (PyHT-
dyTax u T.4.

8.2 [aHHble aBuraTens

Jlnst ontrManbHOM paboThl MsTkmid myckarenb MSF 2.0
CJIe/yeT HACTPOUTh B COOTBETCTBUH C ITACTIOPTOM:

[210] - [215] HomuHanbHBIE JaHHBIE ABUTATEINS

MPUMEYAHWE: 3aBoackvne yCTaHOBKM MO YMOMYaHMIo
OTHOCATCS K CTaHOAPTHOMY 4-NOMCHOMY
3NEKTPOABUraTENo B COOTBETCTBUMN C HOMUHATbHbLIM
TOKOM U MOLLHOCTbI Msirkoro nyckatens. lNyckarenb
Oynet paboTaTb gaxe 6e3 BBOAA KOHKPETHBIX AaHHbIX O
asurarene, Ho ero pabota He GyaeT onTUManbHON.

Homunansaoe HaNps’KECHUE ABUTAaTCIIA.

ST1o[0
O

HomuHanbHoe HanpsxeHne

4 O O aBurartensd

ans BbibpaHHbix eguHny (CU unn amepukaHckmx) Bo Mo 400 B
BCex Habopax napameTpoB. YMOSYaHUIo:
Onana3soH: 200-700 B
[210] HomuHanbHOE HAMpSDKCHHWE IBUTATENs — HOBOG 200-700 HomuHanbHoe HanpsxeHve aBuratens.

3HaueHHe M0 yMmom4aHuio (460 B npu BKIIOYEHHUH
aMEPHUKAHCKUX CJIIHHII)

[211] HoMuHanbHBINA TOK ABUTATENI — HOBOE 3HaUEHHE IO
YMOJYaHHIO B 3aBUCHMOCTH OT Pa3sMEPHOCTH MSTKOTO
IMycKaTeJs.

[212] HomunanbHas MOIIHOCTH JBUTAaTedsl — HOBOE
3HaYEHHE MO0 YMOITYAHUIO B 3aBUCUMOCTH OT Pa3MEPHOCTH
MSATKOTO ITyCKaTels.

NMPUMEYAHWNE: Y6eantech, 4TO MakcMmarbHoe
HOMMWHAamNbHOE HanpsikeHWe MSArKoro nyckarens
COOTBETCTBYET HaMpPsBKEHWIO BbIOpaHHOro ABuUratens.
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Homunanehblil TOk nBuratens. /luanazoH 3Ha4eHUI TOKa
CBA3aH C Pa3MEPHOCTBIO MATKOI'O ITyCKaTEeIs.

HomunanbHas gacTtoTa JABHUTIaTCJIA

21113

YcTaHoBKa

1

HomuHanbHbIA TOK ABUraTenst

2

215)°
O

HomuHanbHas YactoTa

5 0|

Mo |50y

YMOIYaHMio:

[nanasoH: 50y, 60 Ny

50, 60 HomuHanbHas YacTtoTa.

Mo | ooft B A

ymoruaHuio: | nsoft

[nanasoH: 25-200% oT lgort B A

25-200 HomuHanbHbI TOK ABUraTens

Homunanpnas MOHOIHOCTb JABUTIATCIIA B kBt mmm 1.c.
I[I/IaHaSOH MOH.[HOCTeﬁ CBsA3aH C Pa3MCPHOCTBIO MATKOTO

ITyCKaTeJs.

212]9

YcTaHoBKa

HomuHanbHas MOLLHOCTb

7 5 ’ npuratens
Mo
P B KBT
yMOMUYaHuto: nsoft
[vnana3soH: 25-400% oT Ppgoft B KBT unu n.c.
25-400 HomMuHanbHas MOLLHOCTbL ABuraTens.

Homunanpaas CKOpPOCTb JABHUI'AaTCJIA.

213]¢

YcTaHoBKa

HomuHanbHas ckopocTb

1 4 5 O ’ asuratens
Mo
yMOMYaHuIo: Nnsoft 8 06/MMH
[wnanasoH: 500-3600 06/MUH
500-3600 HomuHanbHas ckopocTb ABuratens.

HomuHanbHbIi K03 GHULIMEHT cOS  JBUraTes.

2/14]3

| YcTaHoBKa |

0.8

HomuHanbHbI cos q

6

Mo . |06

YMOMYaHWIo:

[OwanasoH: 0.50-1.00

0.50-1.00 HomuHanbHbIN Cos q ABuraTtens.

8.3 3awwuTa gBurarens

Msrkuit nyckarens MSF 2.0 ocHameH pa3aMuHBIMU
GYHKIMAMH 3alIuTBl ABUTATens. Jms HacTpoWkM ATHX
METOZIOB 3allUTHI JOCTYIHEI CIEAYIOLINE MEHIO:

[220]-[223] TemneparypHas 3aliuTa ABUTraTes
[224]-[227] Orpannyenus npu mycke

[228]-[229] BmokupoBka poropa

[230] HencnipaBHOCTH MOmaun 0HO(AZHOTO TUTAHUS

[231] Orpannuenue
OTpPaHUYEHUS TOKa

BPEMEHH TIIycka B peXHUMe

I[J'IH JAaHHBIX METOHOB 3alllUThl AOCTYNHBI CJICAYIOMINEC
napaMeTphbl (HC BCC€ U3 HUX MOIYT OBITH JOCTYIIHBI JJIid
BCEX MCTOHOB; I TMOJYYCHUS HO,Z[pO6HOCTCﬁ CM.
OIMMUCaHUC COOTBECTCTBYIOLICTO MCH}O)Z

Bbikn
MGTOI[ 34U THI OTKJIFOYECH.

MpenynpexaeHune

Ha  nmucmnee oToOpakaercst COOTBETCTBYIOLIECE
CUTHAIIbHOE CcOoO0OIeHne U akTuBUpyeTcs pene K3 (mis
KOH(MUTYpAIUH pere Mo yMoauaHuo). OIHAKO TBUTATEIh
HE OCTaHaBIUBaeTCs, W pabora mpopoikaercs. [locie
yCTpaHeHUs: c0O0si CUTHAJIBHOE COOOINCHHE HCUYC3HET, U

pene mepe3amycTUTCsA. ABapuUHHBIM CHTHAJ — TaKkKe
cOpachIBacTCs BPYUYHYIO.

TOPMOXXEHME BbIGErOM

Ha  pgucmnee  oroOpaxkaeTcsi — COOTBETCTBYIOIIEE

CUTHaJbHOE cooOmmeHne u akTuBupyercst pene K3 (mms
KOHQUTYpalli pene Mo yMondaHuio). Hampspkenne Ha

IBUTATENle OTKIIOUAeTCS AaBTOMATHYECCKH. JlBHTATens
cBOOOIHO BpaIIaeTCs IO OCTAHOBKH.

Cron

Ha  ngucmnee oTobpaxkaercst COOTBETCTBYIOLICE
CHUTHAIIbHOE CcOoO0OIeHne U akTuBUpyetcs pene K3 (mis
KOH(QUTYypalui pejie M0 yMOJNYaHuio). J[Burarenb
OCTaHABJIMBAaCTCSI B COOTBETCTBMH C HACTPOUKAMU

ocrtaHoBa B MeHIo [320] - [325].
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TopMOXXeHne TOKOM

Ha  pucmnee oToOpaxkaercs COOTBETCTBYIOIIIEE
CHUTHAIILHOE COO0OIeHne W akTuBHpyeTcs pene K3 (s
KOHQUTypaluu  peje 1o yMoim4aHuioo). DyHkuus
TOPMOXKEHHSI ~ aKTHBH3UPYETCSI ~ COIIACHO  METOAY
TOPMOYKEHHMSI, BHIOMpaeMoMy B MeHIo [323],  aBUTaTeins
OCTaHABJIMBACTCSI B COOTBETCTBHMM C HACTPOWKaMH
aBapuifHOro TOopMo3a B MeHIo [326] - [327] (ycunme
TOPMOXKEHHSI U BPeMsi TOPMOXKCHUSI).

8.3.1 TemnepatypHas 3alinta
asurarens

B MSF 2.0 mns TemmepaTypHOH 3aliMThl [BUTaTels
MOXET HCIIOJIb30BaThCsl BHYTPEHHSS TeMIleparypHas
MOJIeNIb ABUTATEN Wian BHeIIHNH curaan oT PTC. Moxno
TakKe KOMOMHUPOBaTh 00a MeTona 3ammTel. O0a MeTona
MOTYT OTCJICIUTh KaK HEOONBIYIO MEPETPy3Ky B TCUCHUE
JUTUTEITHHOTO BpEMEHH, Tax u HECKOJIBKO
KpPaTKOBPEMEHHBIX MEPETPY30K.

TemnepaTypHas 3awuTa gpuratens
[220]

TemneparypHast 3amuTa IBUTATEIS aKTHUBHUPYETCS MyTEM
BBIOOpa aBapuitHOrO neiictBuss B MeHio [220]. Tlocme
3Toro OyAyT AOCTYNMHBI MeHIo ¢ [221] mo [223], tme
MOYKHO BBIOpaTh TUM 3amuThl (BHYTpeHHss u/nmu PTC).
Ecnm pabora Oputa mpepBaHa M3-3a aBapUHOTO CHUTHAja
TEMIIepaTypHOI 3aIIUTHI IBUTATENs, I €T0 Mepe3anycka
notpedyeTcss pydHOH cOpOC W HOBas IMojava ITyCKOBOTO
currana. CurHan cOpoca u Imycka MOXKHO TOJaTh depes
TaHeTh YIpaBICHUS, AaHAJOTOBBIA BXOA WIH depe3
MOCJICIOBATENIbHBI  MHTEPEC, B 3aBUCUMOCTH OT
WCTOYHWKA VYIpaBleHHUs, BbIOpaHHOTO B MeHIO [200].
HeszaBucumo oT BBIOpaHHOTO crocoba yIpaBleHHUS,
BCEI/Ia €CTh BOBMOXXHOCTH MOCTIaTh CUTHAJI cOpoca depes
TaHeJb YIPaBICHUS.

MPUMEYAHUE: C6poc vepes naHenb ynpaBneHus He
npvBeaeT K Nycky ABuUratens.

220|9
TemnepaTypHas sawmTa
2 Asuratens (Kog aBapunHOro
curHana F2)
3 Cron
4 TopmoxeHue

Bxog PTC [221]

DTO MEHI0 AOCTYIMHO B CiIydae, €CIH TeMIeparypHas
3amMTa JIBUTATeNs BKIodeHa B MeHio [220]. s
ucnone3oBanus ¢ynkauit PTC mopkmiounte PTC
kiemmMaM 69 u 70. Cm. puc. 47. Ecnu nBurarens
neperpeercs (comporuBieane PTC cpemme 2,4 xOwm),
Oymer momaH aBapuiiHbIi curHan F2. CurHam Oymer
aKTUBCH 10 TeX IIOp, IOKa JBHUTaTeNlb HE OCTHIHET
(conporusnenue PTC mike 2,2 kOM).

0

221)3

Bxog PTC
o F F|

o .| oFF
YMOJTHYaHUIO:
[OwnanasoH: oFF, on
oFF Bxog PTC geuratens OTKITHOYEH.
on Bxog PTC geuratenst BKIHOYEH.

MPUMEYAHMWE: MNpn pasoMKHYTbIX KneMMax
aBapuiHbIn curHan F2 6yoet nogaH HemeaneHHo.
Yb6eautechb, 4to gatunk PTC Bcerga nogknoyeH, unu
KNEMMbI 3aKOPOYEHBI.

0 YcTaHoBKa
2/20|3 [erarona |
TemnepatypHas 3awuta
2 npuvrartens (Kkog aBapuUnHoro
curHana F2)
Mo
YMOMYaHMIO: 2 (Buier)
[nanasoH: oFF, 1,2,3,4
oFF TemnepatypHas 3alimTa gsuraTtens
OTKIoYEeHa.
MpenynpexaeHue
2 Bbiber
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Knacc BHYTpeHHeN 3awuTbl [222]

DTO MEHI0 JOCTYIMHO B cllyyae, €clid TemIleparypHas
3anUTa JBUTareis BKIoueHa B MeHio [220]. B srtom
MEHIO MOXXHO BEIOpaTh KJIacC BHYTPEHHEH 3aIIUTHI, YTO
BKJIIOYUT  BHYTPEHHIOIO  TEMIIEPATYpHYIO  3alllUTy
neurarensi. [Ipu 3ToM HacTpauBaeTcs TeMIepaTypHas
kpuBass cormacHo Puc. 33. TemnoeMmkocTh ABUraTens
BBIUUCIIACTCS HEMPEPHIBHO HAa OCHOBE BBIOPAHHOM
kpuBoi. Ecim Ttemmoemkocts mpessicut 100%, Oymer
MoJiaH aBapuilHbI curHan F2 u BbIMONHEHO HeicTBHE,
BeIOpanHOe B MeHIo [220]. Curnain OyneT akTHBEH 10 TeX
nop, IMOKa [BUTaTeIb HE OCThIHET A0 95% oT ero
TEIJI0EMKOCTH. UcnonszoBanHas TEIJIOEMKOCTh
roKaszaHa B MeHo [223].

0
2222
’ Knacc BHyTpeHHew 3awmThbl
Mo 10¢c
YMOM4YaHMUIo:
[nanasoH: oFF, 2-40 c
oFF Knacc BHyTpeHHeW 3aLLnTbl OTKMHOYEH.
2.40 Bbibop TemnepaTypHOWn KpMBOW COrracHo
Pwuc. 33.

NMPUMEYAHUE: Yoeantech, YTo TOK ABUraTtens B
MeHI0 [211] HacTpoeH NpaBubHO.

BHumaHue! MNpu ncnonb3oBaHum BHELLIHETO
LUYHTUPYIOLLEro KOHTakTopa yoeguTech, 4To
TpaHcdopMaTopbl TOKa pacrnofnioXeHb! 1 NMOAKMI0YEHbI
npaBubHO.

MpenynpexaeHue! Ncnonb3osaHHas
A TennoemkocTb bynet cbpolleHa Ha 0, ecnu

nnara ynpaeneHus NoTepsieT NUTaHne

(knemmbl 01 1 02). 310 3HAUUT, 4TO
BHYTPEHHSIS1 TeMnepaTtypHas MoAenb 3anyckaercs ¢
«XOIOAHbIM» ABUraternem, YTo MOXeT He
COOTBETCTBOBATb AeNCTBUTENBHOCTU. Beneacteune
3TOro ABMratenb MOXET NeperpeTbes.

Mcnonb3oBaHHaA TENNOEMKOCTb
[223]

OTO MEHIO AOCTYIIHO B Clly4ae, €CIIM BHYTPEHHSIS 3aIInTa
JIBUTATEIs] aKTUBHpOBaHa B MeHIO [220] u BEIOpaH Kiacc
BHYTPEHHEN 3aIMTHI B MEHIO [222]. MeHIO MOKa3bIBaeT

TEIUIOEMKOCTh ~ JBUTATENsl COIIACHO TEMIIEpaTypHOM
KpHUBOH, BEIOpaHHOH B MeHIO [222].

: ramawn]

Vcnonb3oBaHHasa TENNOEMKOCTb

o)

[nanasoH:

| 0-150%
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Bpems neperpysku

HopmanbHas Harpyska

100000 Knacc BHyTpeHHel 3almThbI:
10c
Cuna Toka: 3 X lhom
Bpems neperpysku: 65 ¢
10000
Tspkenast Harpyska
‘Q\ Knacc BHyTpeHHel 3aLmnThbl:
AN 10c
\\\ Cuna Toka: 5 X lnom
1000 =SS Bpems neperpysku: 25 ¢
A W S —~
AN SN NS
AN SN S S
NN N SO
AN \\ \\ —
100 \\ >SN = 40s
65 # N ~— <
N\ \\\ <4 30s
~~ NS
10 \ N L4 10s
—— ~ & 5s
o
—~ \\\\/ 2s
N
~ ‘/
1 Tok (X lnom)
1 10
3 5
03-F50-2
Puc. 33 Temnepamypuas xpusas
8.3.2 OrpaqueHme nycka 4epe3 IaHeNb YIPABICHHUsA, JUCTAHIHOHHO MM Yepe3
o TocJenoBaTeNbHbId  nHTEpdeiic, B 3aBUCHMOCTH OT
rpaHUYCHHE MyCKa UCIOJB3YeTCS  JUIS  3allHThI
UCTOYHWKA YIIpaBJIeHHs, BbIOpaHHOro B MeHio [200].
JIBUTATEIls] MyTE€M OTPAaHMYCHUS YKCIIA MyCKOB B Yac WITU
HeszaBucumo ot BbIOpaHHOTO crocoba ympaBJeHUS,
YCTAHOBKM MHHHMAJIbHOTO BPEMEHHOIO HWHTEpBalia
BCeTJla €CTh BO3MOXKHOCTb ITOCIIaTh CHUTHAJ cOpoca depes
Mexay myckamu. O6a MeToma  3alllUThl  MOYKHO

HCIIOJIB30BAaTh KaK I10 OTACJIBbHOCTH, TaK U COBMCCTHO.

OrpaHunyeHmne nycka [224]

OrpanndeHne ImycKka BKIIOYAETCS B TaHHOM MEHIO ITyTeM
BbIOOpa COOTBETCTBYIOIIETO MJEWCTBHS B OTBET Ha
aBapHiHbIN curHai. JlocTynHbI CIEAYIOINE BApPUAHTHI:

Bbikn
MGTOI[ 3alIUThl OTKJIFOYECH.

MpenynpexaeHne

Ha nmucriiee otoOpakaeTcsi curHanbHOe coobmenue F11
u aktuBHupyetcs pene K3 (s xoHpurypamum pene 1o
ymomrgaaunio). OgHako Myck OyIeT pa3perieH.

Bobiber

Ha amcrmnee otoOpaxaercs curHanbHOE coobmenue F11
u aktuBupyetcs pene K3 (s koHpurypamuu pene mo
ymomuanuio). ITyck He Oyner pasperueH.

ABapHﬁHbIﬁ CHUI'HAJI OTpaHUYCHUS KOJIMYCCTBA ITYCKOB
ABTOMAaTUYCCKHU C6paCBIBaeTC$I npu noAa4ye HOBOIO
ITYCKOBOT'O CHUTI'HaJIA. HYCKOBOP'I CUTHaJI MOXHO IIOAAaThb

NaHeJb yIIpaBJICHUS.

MPUMEYAHWE: Copoc 4Yepes naHenb ynpaeneHus He
npuBeaeT K Mycky ABUraTens.

224)2
OrpaHuyeHmne konuyectea
nyckoB (kog aBapuUAHOTO
0 F F ’ curHana F11)

o . | oFF

YMOSHaHWIO:

[wanasoH: oFF, 1, 2

oFF OrpaHunyeHmne nycka OTKII0YEHO.

1 MpenynpexaeHue

2 Bbiber
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Yuncno nyckos B Yac [225]

OTO MEHIO JOCTYIIHO B ClIydae, €CJIM OTPaHUYEHHUE ITycKa
BKJIIOYEHO B MeHIO [224]. B 71aHHOM MEHIO HacTpauBaeTcs
pa3pelIeHHOe 4HCIO0 IyCKOB B 4ac. IIpu mpeBblIeHHH
9TOro 4uciaa Hojaercss asapuiiHblii curHan Fl1l u
BBINIONTHSCTCS JICHCTBHE, BBHIOpAaHHOC B MeEHIO [224].
Cursaan ocraercs akTHBHBIM JIO UCTEYEHHUS 4Yaca, Korma
OyzeT pa3penieH HOBBII ITyCK.

5550

@)

Yucno nyckos B 4ac

oFF’

Bpems go cnepgytouiero
paspeLleHHOro nycka [227]

DTO MEHI0 JOCTYIHO B CIyyae, €clid B MEHI0 [224]
BKJIFOYEHO OTpaHWIEHHE MyCKa U HACTPOEH KaK MHHUMYM
OIMH W3 BBIIICONMCAHHBIX METOIOB 3aIIUTHI (IHUCIIO
ITyCKOB B 9aC WJIM MHHUMAJIBHOE BPEMS MEXIY ITyCKaMH).
B nmanHOM MEHIO OTOOpa)kaeTcsi OCTaTOK BPEMEHH 0
CIIEYIONIETO pa3pelIeHHoro Iycka. [Ipm axkTtuBanuu
obonx BBIIICYTTOMSHYTBIX METOJIOB 3aIINTHI
ortoOpakaercssi OOmMH  BpPEeMEHHOW  HWHTEpBaJI IO
CJIETYTONIETO MTyCKa, Pa3pemIeHHOr0 000NMH METOAAMH.

227’0 | Vinankaums |

Mo OFF Bpems po cneaytowero
YMOIYaHUIo: O paspeLleHHOro nycka
[OwanasoH: oFF, 1-99
oFF 3awuTa nyTem orpaHnyeHus Yicna [nana3soH: | 0- 60 MuH

MyCKOB B Yac OTKIHOYEHa
1-99 Yucno nyckos B Yac.

MwuH. BpemMs mexay nyckamu [226]

DTO MEHIO TOCTYITHO B CIy4yae, €CJIM OrpaHuYeHHe MycKa
BKIIIOYEHO B MeHI0 [224]. B pmaHHOM MEHIO MOXHO
HAaCTPOUTh MUHUMAJIBHOE BPEMsI MEXAY MOCIEeTyIOMIUMU
nyckamu. [lpu mombITKE HOBOTO MycKa A0 HMCTEUECHHUS
YCTAaHOBJIEHHOTO MHHHMAJbHOIO BpEMEHH MOJAaeTcs
aBapuitnbiii curHan F11 u BoimonmHsieTcss neilcTBue,
BbIOpaHHOE B MeHIO [224]. CurHam octaeTcsl aKTHBHBIM
JI0 HWCTCYCHUS BBIOPAHHOTO MHHUMAIBHOTO BpPEMCHH,
KorJa OyJeT pa3peleH HOBBIN IyCK.

556]°
)

MuH. BpeMs Mexay nyckamu

oFF’

8.3.3 bnoknposka poTtopa

DTOT aBapUHBIA CHUTHA HWCIONB3YyeTCSd C  IEJbIo
MIPEIOTBPAIICHUSI BBICOKOTO YPOBHS TOKAa BUTATEISA
BCIICICTBHEC MEXaHUYECKOH OJIOKHpOBKH poTopa. Ecnm
pabota Oblla TpepBaHa W3-3a aBAPUHHOTO CHTHAIA
BCJIEICTBHE OJIOKMPOBKH POTOpA, IUIL €ro Iepe3amycka
moTpedyeTcsi pydyHOH cOpOC M HOBas TOjAava IyCKOBOTO
currana. CurHan cOpoca M IMycka MOXKHO TOJaTh depes
MaHeTb  yNpaBleHHs, TUCTAHIIMOHHO WM  dYepe3
MOCJIeIOBATENbHBI  MHTEPPEHC, B 3aBUCHUMOCTH OT
WCTOYHWKA YIpaBleHUs, BbIOpaHHOTO B MeHIO [200].
HezaBrucumo 0T BBEIOpaHHOTO HWCTOYHHWKA YIIPaBICHUS,
BCEr/Ia €CTh BO3MOXKHOCTH MTOCTaTh CHTHAJ cOpoca depe3
MIAHEIb YIIPaBICHUS.

MPUMEYAHMUE: Cbpoc yepes naHenb ynpasneHnst He
npuBeaeT K Nycky ABuratens.

Mo OFF

YMOM4YaHMIo:

[wanasoH: oFF, 1-60 muH

oFF 3awwmTa Yepes MUHMMansHoOe Bpems
Mexagy Myckamu oTKIoveHa.

1-60 MuH. Bpemsa mexay nyckamu.

briokmpoBka potopa [228]

ABapuitHbIi curHaM 0 OJOKHPOBKE POTOPa aKTHBUPYETCS
B JAHHOM MCHIO IyTeM BHIOOpAa COOTBETCTBYIOIIETO
JIEUCTBUS B OTBET HA aBapUITHBIM CUTHAJ.

55780
(0]

ABapuiHbIA curHan o

GnokmpoBke potopa (kog,
0 F F aBapumnHoro curHana F5)

Mo ymonyanuio: | oFF

[nanasoH: oFF, 1,2

oFF CwurHan o 6rokupoBKe poTtopa He
nopaeTcsi.
MpepynpexaeHue

2 Bobiber
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Bpems 6rnioknpoBkn potopa [229]

DTO MEHI0O NOCTYNMHO B ciyyae, ecid B MeHo [228]
BKJIIOYEH aBapHUHBIN CHTHaNM o OJOKMpOBKE poropa. B
JAHHOM MEHIO HACTPAaWBAeTCsl BPEMEHHOM MHTEpBall IJis
oOHapy>xeHns1 OJIOKMPOBKM portopa. [Ipu BeIcokoi cuie
Toka JjBurarens (B 4,8 pa3 Bblllle HOMHHAJIBHOI) B
TEYEeHWE  BpPEMEHH,  IPEBBINIAIOIIEI0  BHIOpaHHOE
3HaUE€HUe, TMoJaeTcss aBapuiiHbli curHan F5 n
BBINONTHSICTCS JCHCTBUE, BRIOpaHHOE B MEHIO [228].

4yepe3 MaHellb YNpaBIeHHs, JUCTAHIMOHHO WIIM 4Yepes3
MOCJIE0BATENBHYIO CBSI3b, B 3aBHCUMOCTH OT UCTOYHHKA
ynpasieHus, BeiopanHoro B meHto 200. HezaBucumo ot
BHIODAaHHOTO HWCTOYHHUKA YIPABJICHUS BCETAa MOXKHO
WHHULMMPOBATH COPOC Yepe3 NaHelb YIpaBIeHNUs.

MPUMEYAHUE: Copoc yepes naHenb ynpasreHus He
npuBedeT K MycKy ABuraTens.

5579]°

@)

Bpems 6nokmpoBku potopa

5.0

Mo |50¢

YMOIYaHUIo:

[OwanasoH: 1,0-10,0 c

1.0-10.0 Bpems 6nokuposku potopa.

NMPUMEYAHUE: Yboeantech, YTo TOK ABUraTtens B
MeHIo [211] HacTpoeH NpaBubLHO.

8.3.4 HeuncnpaBHOCTb (pa3bl Ha
BXone

Bce HencmpaBHOCTH (ha3bl Ha BXOIE [UIUTEIBHOCTHIO
MmeHee 100 MC UTHOPUPYIOTCSL.

HeuncnpaBHOCTb HECKONbKMX pa3 Ha
BXoge.

Ecnu mponomKuTenbHOCTD COCTOSIHUS OTKAa3a MPEBbIIIAET
100 Mmc, pabora BpeMeHHO WpeKpamaercs U, €cIu
HEHCIIPAaBHOCTh ~ YCTpaHseTCs B  Te4eHHe 2  C,
TIPOU3BOIUTCS HOBBIN MSATKUR MyCK. Ecnu
MIPOJOIKUTEILHOCTD COCTOSTHHS OTKa3a IIpeBbIMIacT 2 c,
noxaercss aBapuiiHblii curHan F1, a HampspkeHue Ha
JBUTAaTeNIC  OCTAeTCsl  OTKIIOYCHHBIM. B TeueHme
TOPMOXXEHHS, HE3aBHCUMO OT HPOAODKUTEIBHOCTH
COCTOSIHMSI ~ OTKa3a, HampsHKeHWEe Ha  JBHTATele
ABTOMAaTHYECKH OTKJIIOYACTCS, M JBUTATENb CBOOOAHO
BpalIaeTcs 10 OCTAHOBKH.

HeuncnpaBHoCTb 0gHOW (hasbl Ha
BXoae

Ha osramax  yckopeHHs UM TOPMOXKEHHUS  IIpH
HEHCIPaBHOCTH HECKOJNBKHUX (a3 Ha BXoJe MOBEACHHE
AQHAJIOTHYHO ONMCaHHOMY BbIe. IIpu paGore Ha MOITHOM
HaIpsKEHUM MATKUM IIyCKaTellb MOXKHO HAacTpOUTb Ha
pa3nuuYHbIE JEUCTBUS B CIydac HEHUCIIPABHOCTH OIHOM
(a3el Ha Bxoze (MeHto [230]).

ABapuifHBI CHUTHall O HeWcHpaBHOCTH (pa3bl Ha BXOIE
ABTOMAaTHYECKH CcOpachlBaeTCsl MpH IIofa4e HOBOTO
myckoBoro curana. IlyckoBoll curHam MOXHO MHOAATh

HewuncnpaBHOCTb 0gHOW hasbl Ha
Bxoae [230]

B naHHOM MEHIO MOXXKHO HACTPOUTH IICHCTBHE MSTKOTO
IycKaTenss B Cllydae HEUCIIPABHOCTH OIHOW (a3bl Ha
BXOZIe NpH paboTe Ha MOJHOM HampsHKeHHH. B ciydae
HEHCIPaBHOCTH OXHOM (ha3el Ha BXome depe3 2 ¢
aKkTUBHpyeTcs aBapuitHblii curHanm F1 (cm. ommcanme
BBIIIIC) M BBHINOJHSACTCS BbIOpaHHOE neiicTBue. CHrHAN
ocTaeTcs aKTHBHBIM JI0 T€X 0P, TOKA HEUCIIPAaBHOCTh HE
OyzeT ycTpaHeHa.

0
2303
HeuncnpaBHocTb ogHOM dhasbl Ha
2 Bxogde (kof aBapuHOro curHana

F1)

Mo 2

YMOMNYaHuio:

[wnanasoH: 1,2

1 MpepnynpexaeHue

2 Bbiber

8.3.5 WcTeyeHue BpemeHu nycka B
pexXumMe orpaHNYeHns Toka

Ecnu B MeHio [314] akTMBHpPOBaHO OrpaHMYEHHE TOKa
IIpH IIyCKE, MO’KHO aKTHBHUPOBATH aBapuUiHbIN curnan F4
B ciydae pabOTBl B PEXHME OTPaHHYEHHS TOKa IOCIE
HCTEUCHHSI YKAa3aHHOTO BPEMEHH ITycKa. ABapHHHBIHA
curHanm o0 WCTEUEHWHM BPEMEHHM IIyCKa B pPEXHME
OTpaHWYCHHUS TOKA aBTOMAaTHUYECKH COpachIBaeTCs MPH
1ojiladue HOBOTO ITyCKOBOTO CHTHama. [lyckoBod cHTrHaN
MOXKHO TOZaTh Yepe3 MaHeNb YNpPaBJICHUS, aHAJIOTOBBIH
BXOJ WM 4Yepe3 IIOCIeIOBaTeNbHbIM HHTEpdEic, B
3aBUCHMOCTH OT MCTOYHHKA YIIPABJICHHS, BHIOPAHHOTO B
MeHio [200]. HezaBucmmo OT BHIOpaHHOTO HCTOYHHKA
YIpaBJICHUS, BCETa €CTh BO3MOXHOCTh IOCHATh CHUTHAI
cOpoca uepe3 maHenb yIpaBICHUs.

MPUMEYAHUE: Cbpoc yepes naHenb yrnpasneHust He
npuBeOET K NyCKy ABUraTensi.
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cTedeHne BpeMeHu nycka B pexmnme
orpaHnyeHus Toka [231]

B JaHHOM MCHIO MOXHO BKJIFOUHUTH aBapI/II\/'IHLII\/’I cursai oo
HUCTCYCHNU BPCMCHHU IIyCKa B PEKHUME OIrpaHUYCHHA TOKa
a TaKXXE BbI6paTB COOTBETCTBYIOLIICC ,I[eﬁCTBHe.

2319

YctaHoBKa

WcTeueHne BpemeHm nycka B
2 pexvMe orpaHuYeHust Toka (Kog
aBapwiiHoro curHana F4)

Mo 2

YMOIYaHMIo:

[nana3soH: oFF, 1,2,3,4

oFF 3awmTa no ucTe4YeHn BpemMeHu nycka B
peXUMe OrpaHNYeHUst Toka OTKIIoYEHa.

1 MpenynpexaeHve

2 Boiber

3 Crton

4 TopmoxeHue

NMPUMEYAHWE: Ecnn gencteue, NnpegyCMOTPEHHOE Mo
NCTEYEHMN BPEMEHMN MYyCKa B PEXUME OrpaHNYeHnst
TOKa - 9TO NpeaynpexaeHne, Unn ecnu 3awuta He
aKTMBMpOBaHa BOOOLLE, TO MO UCTEYEHUN BPEMEHN
nycka B pexume NpeaenbHOro Toka MsIrkui nyckarternb
OyneT yBenuumBaTb HanpsiKeHWe 40 ero NorHoro
3Ha4YeHUs, NPUITOM BPEMS YBENUYEHUSA HAMPSKEHNS
coctaBuT 6 c. [Nocne 3Toro ynpaensaTe TOKOM CTaHET

HEBO3MOXHO.

8.4 Paborta c Habopamu
napamMmeTpoB

Hcnonb3oBaHue pa3iudHbIX HAOOPOB TAPaMETPOB MOXKET
OBbITh TIOJIE3HO TPH HCIOJIB30BAHUH OJHOTO MSTKOTO
MyCKarTelst Uisl 3aIycKa pa3jMYHbIX JBHUraTelied Wi MpH
paboTe B pa3HBIX ycioBHAx Harpy3kd. B MSF 2.0
JIOCTYIHBI 4eThlpe Habopa mapamMeTpoB. YIpaBlieHHUE
yepes

HabopaMu  TIapaMeTpoOB
ClIE/TyOLIHe MEHIO:

OCYIIECTBIIACTCA

[240] Beibop Habopa mapaMeTpoB
[241] AdeiicTByrouuii HaboOp MapaMeTpoB
[242] KonmmpoBanue Habopa mapameTpoB

[243] Bo3Bpar K 3aBOACKMM YCTaHOBKaM

8.4.1 Buibop Habopa napameTpoB
[240]

Ha6op napametpos 4

HaGop napametpos 3

Ha6op napametpos 2

Ha6op napametpos 1

200,210, 211, 212, 213, 214,
220, 221, 222, 224, 225, 226,
228, 229, 230, 231, 250, 251,
252, 253, 254, 255, 256, 257,
258, 259, 260, 261, 262, 263,
310, 311, 312, 313, 314, 315
316, 317, 320, 321, 322, 324,
325, 326, 327, 330, 331, 332,
333, 334, 335, 340, 341, 342,
400, 401, 402, 403, 404, 405,
406, 407, 408, 409, 410, 412,
420, 430, 431, 432, 433, 434,
435, 436, 437, 438, 500, 501,
502, 503, 504, 520, 521, 522,
523 —

03-F48-2

O6wue onsa Bcex Habopos
napamMmeTpoB

101, 201, 202, 215, 240, 242, 243, 270,
271,272, 273, 300, 323, 411, 440, 510,
511, 512, 513, 530, 531, 532, 533, 534,
732

Puc. 34 O630p napamempos
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Beibop Habopa napameTpos [240]

B osToM MeHIO MOXHO BHIOpaTh OOMH W3 HaOOPOB
napaMeTpoB 1-4 HENOCPEACTBEHHO, WM >K€ BHIOPATh
BHEIIHEE YIpaBICHHE HaOOpaMH IapaMeTpoB 4epes
mudpossle BXoxsl. [Ipu BEIOOpEe BHEUIHETO yNpaBIECHHS
HabOpaMH  TMapamMeTpoB  HEOOXOAMMO  TIPaBHIBHO
HACTPOUTh LU(POBBIE BXOABI (CM. OIMCAaHWE MEHIO C
[510] mo [513]). [lo ymomuaHuio At BHEIIHETO
ymnpaBieHus: ~ HabopamMHM  ITapaMeTpOB  HACTPOCHBI
rgpossie Bxoas! 3 u 4 (kemMsr 16 n 17).

KonuposaHue Habopa

S2T0/°

@)

Bbi6op Habopa napameTpos

1

napameTpoB
n o

Mo no

YMOMYaHUIo:

TvianasoH: HeT, P1-2, P1-3, P1-4, P2-1, P2-3, P2-4,

’ P3-1, P3-2, P3-4, P4-1, P4-2, P4-3
no Bes pencteus
P12uT KonnpoBaHue Habopa napameTpoB 1 B
A Habop napameTpoB 2 1 T.4.

NMPUMEYAHMUE: KonupoeaHne HabopoB napameTpoB
paspeLLeHo TONbKO TOoraa, Korga MArkun nyckaTtenb He
3anyLeH.

Mo 1

YMOM4YaHMUIo:

[OwanasoH: 0,1,2,3,4

0 BHeluHee ynpaBneHvue Habopamu
napameTpoB.

1,2,3,4 Bei6op HabopoB napameTpos 1-4

HencTeyowmn Habop napameTpoB
[241]

OTo MeHI0 AOCTYmHO, ecin B MeHO [240] BbIOpaHO
BHEIITHEE yTpaBieHHe Habopamu mapameTpoB. B MeHro
oToOpaskaeTcsi TeKyIi Habop IapaMeTpoB, BEIOPAHHBIH
Yyepe3 HU(POBHIEC BXO/BL.

221

)

OevictBytowmn Habop
‘ 1 ’ napameTpoB

[nanasoH: ‘ 1,2,3,4

8.4.2 KonuposaHue Habopa
napameTpos [242]

[Ipu nporpaMMHpOBaHUK HOBOTO HAOOpa MapaMeTpoB 3Ta
(GyHKIMS TOMOXET YHPOCTHTh MpOLEAypy. MOXKHO
CKOTIMPOBATh YK€  3alporpaMMHPOBaHHBIA  HaboOp
napaMeTpoB B IPyroi HAOOp CIeTyIONIMM 00pa3oM:

* Bribepute BapuaHT Il KONHMPOBAaHUS B JIAHHOM
MeHto, Hampumep P1-2. Haxwmure Enter. Ha 2
CeKyHIbl  oToOpaxkaercsi  coobuienue “CoPY”,
yKa3bIBalollee Ha YCIEIIHbII MpoIiecc KOMMPOBaHUSI.
ITocne 3TOrO OTOOpAXKACTCS CIOBO “NO”.

* [Ilepetimure B wmenwo [240] u BeIOepuTe HAOO0D
napaMeTposB 2.

* Hacrpoiite TpeOyeMbIM 00pa3oM COOTBETCTBYIOLIHE
MEHIO B Habope rmapameTpos 2.

8.4.3 BosBpar K 3aBOACKNUM
ycTaHoBKam [243]

OTO MEHI0O TO3BOJISIET BEPHYTh BCE IapaMeTpbl K
3aBOJICKUM 3HAYCHUSAM TI0 YMOTYAHHIO. DTO 3aTparuBacT
BCE UYeThIpe Habopa MapaMeTpoB W OOIIHE IMapameTphl,
kpome [202] (BKJIIOYCHHE AaMEpPUKAHCKHUX €IMHUII).
ITockonbky mapamerp  «BximounTh  amMepuKaHCKHE
eAWHUIBD He cOpachIBaeTCs K 3aBOICKOMY 3HAYCHUIO,
3arpy’KeHHBIE 7151 OOBIYHBIX JAHHBIX TBUTATEIS 3HAYCHUS
B MeHo [210] — [215] COOTBETCTBYIOT BBIOpaHHBIM
equanmaM (CU nim TpaIunOHHBIM aMEPUKAHCKHM ); JUIS
MTOTYYCHUS OTIOIHUTEIBHBIX CBEICHHH CM. OIICAHUE
menio [202] (ctp. cTp. 45). COpoc mapameTpoB He
3aTparmBacT CIUCOK aBapUHHBIX CHTHAJIOB, TOTPEOICHNE
SHepruu u Bpems padotsl. [Ipm ycmemHoM cOpoce Bcex
mapaMeTpoB K 3aBOACKHM 3HAYCHUSIM 10 YMONYAHHUIO Ha
nmuctiee oroOpaxkaercs merro [100].

RIS
(6]

BosBpart k 3aBoacCkMM
n o yCTaHOBKaMm
Mo no
YMOMYaHUIO:
Onana3soH: no, YES
no bes pencTBusA
YES C6poc Bcex NapamMeTpoB K 3aBOACKUM
3HAYEHNSIM MO YMOMYaHWIO.

BHumaHue! C6DOC K 3aBOACKMM yCTaHOBKaM He
paspeLleH npu 3anyweHHOM MArKOM nyckarene.
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8.5 ABTOCOpOC

J1sT  HEexkOoTOpBIX HEKPUTUYHBIX COCTOSHMM OTKasa,
CBSI3aHHBIX ~C  OONAacTbl0O  NPHUMEHEHHS,  MOXKHO
ABTOMAaTHYECKH CIeHEepHpOBaTh KOMaHAy Ha cOpoc u
VMHHIMAJIM3UPOBATh KOMaHy Iepe3amycka, YTo0bl BRIUTH
U3  COCTOSHUSL OTKasza. YIpaBieHHe (YHKIUSMH
aBTOCOpOCa MPOM3BOAMUTCA C IIOMOIIBIO CIECAYIOLIUX
MEHIO:

[250] Yucno nonbiTok aBTocOpoca.
[251] — [263] [TyHkThI aBTOCOpOCA.

B meHio [250] MOXHO yCTaHOBUTh MaKCHUMaJIbHOE YHCIIO
ABTOMAaTHYECKH TeHEepHpyeMbIX aBrocOpocoB. Ilpu
MIPEBBIIICHUN 3TOTO YHCIIA, KOTHA TPOUCXOAUT HOBBIN
OTKa3, MATKHHU TyCKaTelh OCTAHETCS B COCTOSHUU OTKa3a,
Tak Kak TpeOyeTcsl BHEUTHEE BMEIIATEIhCTBO. B MeHIO ¢
[251] mo [263] BximtodaeTcss aBTOCOpOC A pa3IHIHBIX
THTIOB 3aIIUTHI IIyTeM BBIOOpa BPEMEHHOTO WHTEpBaia. B
cIydae OTKa3a, IUIsi KOTOPOTO BKIIOYEH aBTOCOpOC,
IBUTATCb ~ OCTAHABIMBAECTCS B  COOTBETCTBHH  C
JeficTBHEeM, BEIOpaHHBIM TSI COOTBETCTBYIOIIETO METO/Ia
3amUTEl  (ONMHCAaHWE METONOB 3allUTHl W HACTPOHKH
JIEHCTBUH NPU HEUCIIPABHOCTSX CM. B MeHIO [220] — [231]
u [400] — [440]). [Tocne ycTpaHeHUs HEUCIPABHOCTH U
WCTCYCHHUST HACTPOCHHOTO BPEMCHHOTO  HHTEpBalia
JIBUTATEIh IIePE3aIryCKaeTCs.

Hampumep:

JBurarens  3amuIIeH BHYTpPEeHHEH  TeMmIlepaTypHOM
3amuTond. [lpu mocTymieHun aBapuilHOTO CHUTHana
TEMIIEPaTypHOW 3alUTBl MATKANH ITyCKarenb OymeT
OXHJaTh, IOKAa [BUTATENb HE OCTBIHET JOCTaTOYHBIM
o0pa3oM a1l BO30OHOBIICHHSI HOpMaIbHOH paboTsl. Ecin
npobieMa TOBTOPSIETCS HECKOJIBKO pa3 3a KOPOTKHUi
MIepUoJ] BpEMEHH, TpeOyeTCsl BHEIITHEE BMEIIATEIbCTRO.

Heo0xonumo npuMeHNTh yKa3aHHbBIE HIDKE HACTPOUKH.

*  AKTUBUpOBATh TEMIIEPATYypHYIO 3aIlUTy JBUTATEN,
Hanpumep, IMyTeM YCTaHOBKU B MeHI0 [220] 3HaueHus
2 (BriGer).

* AKTHUBHUPOBATh BHYTPEHHIOI TEMIEPATypHYIO 3aIIUTy
JBUTATENs, HAPHUMEpP, YCTaHOBUTb B MeHIO [222]
3HaueHue 10 (temmeparypnas kpuBas Ha 10 c).

* Bsectu MakcuManbHOE — UHCIO — MEpPE3allyCKOB:
HalpuMep, yCTaHOBUTh B MeHIO [250] 3HaueHue 3.

*  AKTHBHpOBATh ABTOMAaTHYCCKUH cbpoc
TEMIEpaTypHOH 3alIWTHl JBUTATENA: HAIpUMED,
yCTaHOBUTH B MeHIO [251] 3nauenue 100.

* Hacrpouts 0OmHO W3 pejie Ha TOJadyy aBapUUHOTO
CHTHama B ciy4dae, Korga TpeOyercs BHeEIIHee
BMEIIATEIbCTBO: HANpPUMeEp, YCTAaHOBHTH B MEHIO
[532] 3mauenme 19 (Bce curHambl, TpeOyromue
pydHOTO cOpoca).

OyHkuMs aBrocOpoca HEJOCTYITHA MPHU BHIOOPE B MEHIO
[220] ucrounnxoM yrpapieHHs aHETH yIPaBICHUS.

MNPEOYNPEXOEHWE: Muratowium cBeToaMOAHbIN
WHOMKaTOp Nycka/oCTaHOBa yKa3biBaET Ha PEXnUM
OXMOaHus, HaNpuMep oXxuaaHue aBTocOpoca.
[Buratens MOXeT ObITb 3anyLleH aBTOMaTUYECKM B
nobon MOMEHT.

MPUMEYAHMUE: Liukn aBTocOpoca byaet npepsaH npu
nofave curHana octaHoBa (OQUCTaAHLMOHHO MIn Yepes
nocneaoBaTernbHyH CBA3b) UMW NPU N3MEHEHNU
WCTOYHMKA YNpaBneHns Ha NaHernb ynpaBieHusi B MEHIO
[200].

8.5.1 TlMonbiTkn aBToCHpOCa [250]

B 3ToM MeEHIO  yCTaHaBIHMBAaeTCS  MaKCHMaIbHO
pa3pemicHHOEe YHCIO aBTOMAaTHYECKH T€HEPHUPYEMBIX
MIOMBITOK  Tiepe3amycka. [lpu BeIOOpe mroOoro dwmcia
MIOMBITOK aBTOCOpOCa B NTaHHOM MEHIO aKTUBUPYETCS
(GyHKIUS aBTOCOpOCAa M CTAHOBATCS JOCTYHHBIMH MCHIO
[251] — [263]. IIpu mOCTYIUIEHMHM aBAapUMHOIO CHUTrHaJa,
IUTSE KOTOPOTO BKIFOUEH aBTOCOpoc (B MeHIO ¢ [251] mo
[263]) mBuTaTeNs aBTOMATHYECKH MEPE3amyCTHTCS TOCTe
ycTpaHeHus1 cO0sl U WCTEUSHHsT BPEMEHHOTO HHTEpBaa.
Jnst Ka)XII0TO aBTOMATHYECKU TCHEPHPYEMOTO
mepe3amycka  BHYTPEHHHH  CYETYMK  aBTOCOPOCOB
(HeBUOWMMEI) yBENTMYMBAcTCI Ha COUHANY. Ecin B
TedeHue Ooinee 10 MHHYT He TOCTYIHT HH OIHOTO
aBapUIHOTO CHTHANA, CYCTYNK YMEHBIINUTCS Ha CIMHUILY.
[Ipu mocTmkeHNH MaKCMMAaJbHOTO YHCIIA aBTOCOPOCOB
JaJbHEMIINN mepe3almyck He paspellaeTcs, U MITKUH
ITyCKaTellb OCTAeTCsl B COCTOSTHUM OTKa3a. B aTom cirydae
HEOOXOIUM PYYHOH cOpoc (dUepe3 MaHeNnb YIpaBJICHUS,
JIUCTAHIIMOHHO TUTH Yepe3 TOCIeIOBaTEeIbHYIO CBS3b, CM.
ommcaHue Ha cTp. 39).

Hanpumep:
*  Yucno nomeITok aBTocOpoca (MeHto [250]=5)

e B Tteyenne 10 MuHYT mnocTymuio 6 aBapHHHBIX
CHUTHAJIOB.

» Tlocne 6-ro oTKIIOYEHHS aBTOCOPOC HE BBIMOIHSETCH,
T.K. CYETUYHK aBTOCOPOCOB y>KE COAEPKHT 5 TOMBITOK
nepesanycka.

* HeoOxonumo BHITOJIHUTH 00BIYHBIN cOpoc. [Tpn aTom
cOpachIBaeTcsl M CUETYHK aBTOCOPOCOB.

MPUMEYAHUE: MNpn nogaye curHana octaHoBa
BHYTPEHHWIN CYETUYMK aBTOCOPOCOB cOpackiBaeTcs Ha
Hosb. [ocne Kaxaoro HOBOroO MyCKOBOrO cuUrHana
(AMcTaHUMOHHOTO UK Yepes nocrnefoBaTenbHyo
CBA3b) OyAeT pa3pellueHo MakcMManbHoOe Y1crno
nonbITOK Nepesanycka, HacTpoeHHoe B MeHio [250].
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YctaHoBKa

Yucno nonbITok aBToc6poca

o FF

?n(:onanmo: oFF

[nanasoH: oFF, 1-10

oFF ABTOCOPOC OTKIIOYEH.

1-10 Yumcno nonkbITok aBTOCOpOCa.

8.5.2 [lyHkTbl aBTOCOpOCA [251] —
[263]

Mento [251] — [263] moCTymHBI B Cily4ae, €Clid B MEHIO
[250] BriroueH aBTOCOpoC. B 3THX MeHIO HacTpauBaeTcs
BpeMEHHOH WHTepBanm Juis  aBrocOpoca. Taiimep
BKITIOUAeTCS IOCie ycTpaHeHus cOos. [lo umcreueHumn
BPEMEHHOTO WHTEepBaja aBapHIHbII CUTHAI
cOpachIBacTCS M aBTOMATUYCCKU BBITOJMHICTCS TOMBITKA
nepes3anycka.

MPUMEYAHWUE: BkntoueHne aBTocbpoca ans
aBapuIAHOIo cuUrHana He okasblBaeT Kakoro-nmbo
[eNCTBMSA, ecnu anst 3Toro curHana ycTaHoBMeHo
nencteue oFF unu npegynpexaexue (1).

ABTOCOpOC TeMnepaTypHOn 3aLLnTbl
asuratens [251]

DTO MEHI0 NOCTYNMHO B cily4ae, ecid B MeHio [250]
aKTHBUPOBaH aBTOCOpoC. B aHHOM MeHI0 HacTpauBaeTcs
BPEMEHHOW HMHTEpBaJ Uil aBTOCOpoca TeMIlepaTypHOM
3alUThl  ABurarensd. TaiimMep  BKIIIOYaeTca — IOCie
ycrpaHeHus: c0os. OTO 3HAYMT, 4YTO BHYTPEHHSSA
TeMIlepaTypHass MOJENb JABHUIaTeNlsd JOJDKHA OCTHITH 0
95% TeruioeMKOCTH (TIPH BKJIIOUYCHHOM TeMIlepaTypHOil
3anUre aBurarens), a conporusinenue PTC — ynacte mo
2,2 xOm (mpm BkmodyeHHOM PTC), uTo ykas3pIBaeT Ha
ocThIBaHHEe JBHrarens. I[lo ucCTedeHUHM BPEMEHHOTO
UHTEpBaJla aBapHiHbIM curHan cOpackIBaeTcs U
ABTOMATHUYECKHU BBIMOJTHSIETCS MONBITKA Iepe3alycKa.

S50

)

ABTOCOpOC TemnepaTypHom
3almThl ABUratens
oF F’

Mo oFF

YMOIn4YaHuto

[nanasoH: oFF, 1-3600 c

oFF ABTOCOpPOC TEMNEPATYPHOM 3aLUThI
OBuraTens oTkIoYeH

1-3600 BpemeHHon nHTepean onsa asrocbpoca
TemnepaTypHON 3aLmnTbl ABUratens

ABTOCOpPOC OrpaHn4eHns KonnyecTea
MNycKoB [252]

DTO MEHI0 JOCTYIHO B ciyyae, eciiu B MeHio [250]
aKTHBHPOBAH aBTOCOpoc. B 1aHHOM MeHI0 HacTpauBaeTcs
BPEMEHHOW MHTEpBAJ U aBTOcOpoCa Mmocie aBapuifHOTO
curHama o0 OrpaHHYCHHH KOJHMYECTBA ITyCKOB (KOX
curHana F11). Taiimep BKiIIO9aeTcs IMOCIE yCTpaHECHUS
c00s1. DTO 3HAYMT, YTO JOIDKHO HMCTEYb MHHHMAIBHOE
BpeMsl MeXIy IIycKamH (eciy BKJIOYEHa 3aIlnTa
MHHAMAaJIbHBIM BPEMEHEM MEXAY IyCKaMH), W IIyCK
JIOJDKEH OBITH pa3pelleH B TeKYIIHi Jac (eciay BKIIOYEHA
3aliTa OrpaHUYCHHEM KOJIMYECTBa IMyCKoB B dHac). [lo
WCTEUCHWH WHTEpBAJa BPEMEHU aBapHHUHBIN CHTHAN
cOpachIBacTCs M aBTOMATHYECKH BBITIOJHAETCS IOIBITKA
nepesarycka.

ABTOCHPOC aBapuUMHOIo curHana o
GrioknpoBke poTtopa [253]

DTO MEHI0 NOCTYIHO B cily4yae, ecilid B MeHio [250]
aKTUBHUPOBaH aBTOCOpocC. B JaHHOM MEHIO HacTpanBaeTcs
BPEMEHHOW MHTEpBaJI JUIs aBTOcOpoca rmocjie aBapuitHOTo
curHana o OiokupoBke poropa (kox curHana F5). Tak kak
OJIOKHPOBKY POTOpa B COCTOSHUH OCTaHOBA OOHAPYKUTh
HEBO3MOXKHO, BpEMEHHON MHTEpBaJl HAYMHAETCS Cpa3y xKe
IocJie  BBINOJNIHEHUs  asapuiiHoro  geicrtBus. llo
HWCTEYEHUH ITOTO0 BPEMEHM  aBApUWHBIA  CUTHAI
cOpachIBacTCS U aBTOMATHYECKH BBIMOJIHICTCS IOIBITKA
nepe3amycka.

ABTOCOPOC NCTEYEHUSI BPEMEHM
MNycka B peXxmnme orpaHn4yeHns Toka
[254]

OTO MEHI0O IOCTYNHO B ciyyae, eciiu B MeHio [250]
aKTUBHPOBAH aBToCOpOC. B mTaHHOM MEHIO HaCTpamBaeTCs
BpPEeMEHHOW MHTEPBA s aBTocOpoca mocie aBapuitHOTO
curHama 00 WCTEYCHHWH BPEMEHH IIyCKa B pEXHAME
orpaHHYeHus Toka (kox curaana F4). Tak xak ucredeHne
BpEMEHH IIyCKa B pEXHME OrpaHHYCHHS TOKa B
COCTOSSHUH OCTaHOBa OOHApPYXHUTH HEBO3MOXKHO, OTCYET
BPEMEHHOTO HWHTEpBala HadWHACTCS cpa3y JKe IMOocIe
BBINIOJIHEHUSI aBapuiiHoro peiictBus. Ilo ucrtedeHun
BPEMEHHOTO HHTEpBaJIa aBapUHHBIN CHTHAJ
cOpacsIBacTCS M aBTOMATHYCCKH BBITONHACTCS TOMBITKA
mepe3arycka.
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ABTOCOpPOC aBapunUHOro curHana o
neperpyske [255]

OTO MEHI0O JOCTYIHO B cilyyae, ecid B MeHo [250]
aKTHBUPOBAH aBTOCOpocC. B 1aHHOM MeHIO HacTpanBaeTcs
BPEMEHHOW MHTEpPBaJI AJIsl aBTOCOpOCa rmocie aBapruiHOTO
curHanma o meperpyske (kom curHama F6). Tak kak
Meperpy3Ky B  COCTOSIHUM  OCTaHOBAa OOHAapyXHTh
HEBO3MO)KHO, OTCYET BPEMEHHOTO MHTEPBaja HAIWHACTCS
cpa3sy ke Iociie BEINOTHEHHS aBapuiiHOro nercraus. [1o
WCTEYECHUN BPEMEHHOTO HWHTEpBajla aBapUHHBIN CHTHA
cOpachIBaeTCsl M aBTOMATHYECKH BBITIONHICTCS MOIBITKA
nepe3arycka.

ABTOCHPOC aBapuUMHOro curHana o
Heoorpyske [2506]

OTO MEHI0 JOCTYIIHO B ciy4dae, ecid B MeHio [250]
aKTHBUPOBaH aBTOCOpoC. B 1aHHOM MeHI0 HacTpauBaeTcs
BpPEMEHHON MHTEpBaJ AJIs aBTocOpoca mocie aBapuitHoro
curHama o Henmorpyske (kom curHama F7). Tak xkak
HEJOrpy3ke B COCTOSHMM OCTaHOBa  OOHAapyXUTh
HEBO3MOXKHO, = BPEMEHHOM  MHTepBaJ  HAYMHACTCS
HEMEJICHHO II0CJIE BBIIIOJIHEHUS aBapUWHOIO JECHCTBUSL.
Ilo wucreueHun BpPEMEHHOIO MHTEpBaJa ABAPUNHBIN
CUTHaN cOpachIBaeTCsd M aBTOMAaTHYECKH BBITIONHACTCS
IOMBITKA IIEPE3aIycKa.

ABTOCOPOC BHELLHErO aBapUNHOIO
curHana [257]

OTO MEHI0O IOCTYIHO B cilyyae, ecid B MeHo [250]
aKTHBUPOBaH aBTOCOpocC. B maHHOM MeHIO HacTpanBaeTcs
BPEMEHHOW MHTEpBal IJIsl aBTOCOpOCa IOCIE BHEIIHETO
aBapuitHOro curHaia (Konm aBapmifHOro curHama F17).
TaliMep BKIIIOYaeTCs TIIOCIE YCTpaHEHHs cOosd. D10
3HAYUT, 9TO BXOJ BHEIIHETO aBAPUIHHOTO CHTHAJIa JOJKEH
ObITh 3aKkphIT. Ilo WcTeYeHMM BPEMEHHOTO HHTEpBaja
aBapUHHBI CHTHaln cOpachlBacTcsi M aBTOMAaTHYECKH
BBINOJHSAETCS MOMBITKA TIEpe3aIycKa.

ABTOCGpOC HENCrpaBHOCTU Cba3bl Ha
Bxoge [258]

DTO MEHIO IOCTYITHO B ciy4ae, ecid B MeHo [250]
aKTHBHPOBaH aBTocOpoc. B maHHOM MEHIO HacTpanBaeTCs
BPEMEHHOH  WHTEpBaJl Ui aBTocOpoca  mocie
HeucnpaBHOCTH (a3pl Ha Bxome (kox curHama F1). Tak
Kak HEWCHpaBHOCTH a3kl HAa BXOAE€ B COCTOSHUH
OCTaHOBa OOHAPY)KUTh HEBO3MOXXHO, OTCUET BBIACPKKH
BPEMEHH HAuMHAETCS cpa3y JKe IIOCNIe BBITIOIHEHUS
aBapuiiHoro jeiictBua. I[lo wucTeueHHH BpPEMEHHOTO
WHTEpBalla  aBapUHBIA CcHTHaJI  cOpachlBaeTcs H
ABTOMATHYECKHU BBIMTOTHIETCS TTONBITKA ITepe3aIrycKa.

ABTOCOpPOC aBapuUMHOIo curHasna o
ancbanaHce HanpsixeHnn [259]

DTO MEHI0 IOCTYIHO B ciyyae, eciid B MeHio [250]
aKTHBHPOBAH aBTOCOpoc. B naHHOM MeHI0 HacTpauBaeTcs
BPEMEHHOW MHTEpBAJ I aBTOcOpoCca mocie aBapuiHOTO
curHaia o nucbanance HampspkeHWH (kox curHama FS).
TaliMep BKIIIOHaeTCs TOCie ycTpaHeHHs cOos. OOBYHO
HanpspKEHUE CETH He TMOJAaeTCsl Ha MATKHH ITyCKaTenb B
COCTOSIHUM OCTAaHOBa, TaK KaK CETeBOH KOHTAKTOP
OTKJIIOYEH. B maHHOM ciydae HEHCIPaBHOCTh W3-3a
mucbanaHca HampsHKEHHH B COCTOSHHM — OCTAaHOBA
00HapyKUTh HEBO3MOXHO, I OTCYET BPEMEHH HAYNHAETCS
HEMEIJICHHO TI0CJIE BBIIOJHEHMS aBapUHHOTO IECHCTBHS.
[lo wucrTeyeHMM BpEeMEHHOIO MHTEpBala AaBapUNUHBIN
CUTHaJ cOpachlBacTCs M ABTOMAaTHYECKH BBIOIHICTCS
TIOTIBITKA MIEpe3aIycKa.

ABTOCHPOC aBapuUMHOIo curHana o
nepeHanpsikeHuun [260]

DTO MEHI0 IOCTYNHO B cily4yae, ecilii B MeHio [250]
aKTUBHPOBAH aBToCOpOC. B maHHOM MeHIO HacTpauBaeTcst
BpPEMEHHOW MHTEpBaJI sk aBTOcOpoca rmocie aBapuitHOTo
CUTHalla 0 TepeHanpsokeHun (koj curHana F9). Taiimep
BKIIIOYAeTCsl  MOcCiie  ycTpaHeHus  c6os.  OOBIYHO
HampsDKEHUE CeTH He MOJAeTCsl Ha MSTKHM MycKareidb B
COCTOSSHUM OCTaHOBa, TaK KaK CETeBOH KOHTAKTOP
OTKJIIOUEH. B [aHHOM cilydyae HEHCIPaBHOCTh U3-3a
MEPEHANPSHKCHUSI B COCTOSIHUM OCTaHOBA OOHAPYKUTh
HEBO3MOXXHO, W  OTCYET BPEMEHHOTO HMHTEpBaia
HauMHAETCSl Cpa3y e IOCJE BBIMTOTHEHUS aBapUHHOTO
neiictBus. [lo ucTeyeHMHM BpPEMEHHOrO UWHTEpBaja
aBapuiHBIA CHTHaln cOpacklBaeTCsl M aBTOMATHYECKU
BBITIONTHSETCS TIOMBITKA Mepe3amyckKa.

ABTOCOpPOC aBapuUMHOro curHarsna o
MOHWXEHHOM HanpsikeHumn [261]

DTO MEHI0 JOCTYIHO B ciyyae, ecid B MeHio [250]
aKTUBHPOBAH aBTocOpoc. B TaHHOM MEHIO HaCTpamBaeTCs
BpPEeMEHHOW MHTEPBA JJIs aBTocOpoca mocie aBapuitHOTO
CUTHAJA O TIOHIKCHHOM HamnpshkeHuH (koj curHana F10).
TaiiMep BKIIFOYAETCS TOCHE ycTpaHeHUs cOos. OOBIYHO
HalpsDKEHUE CeTHM He MOJAaeTcsl Ha MSTKHUM MmycKareib B
COCTOSIHUM OCTaHOBa, TaK KaK CETeBOM KOHTAKTOP
OoTKNIOUEH. B 1aHHOM ciyyae HEHCIPaBHOCTh U3-3a
MOHI)KEHHOTO HAMpsDKEHHsI B COCTOSHUM  OCTaHOBA
OOHAPY)XUTh HEBO3MOXKHO, M OTCYET BPEMEHHOIO
HMHTEpBaJla HAUMHAETCS Cpa3y e I0cie BBINOIHEHUS
aBapuitHoro JneictBus. [lo wHcTeYeHUHM BpPEMEHHOTO
WHTCpBAJla aBapUIHBI CHrHan  cOpacklBaeTcs U
AaBTOMAaTHUECKH BBIMIOJHSETCS MOMBITKA Iepe3aIyckKa.
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ABTOCBpOC nNocnegoBaTenbHOM CBA3N
[262]

OTO MEHI0 IOCTYNHO B cilyyae, ecid B MeHo [250]
aKTHBUPOBAH aBTOCOpocC. B 1aHHOM MeHIO HacTpanBaeTcs
BPEMEHHOW MHTEpPBaJI AJIsl aBTOCOpOCa rmocie aBapruiHOTO
CHTHaJla O pa3pblBe MOCIEAOBATEILHON CBSI3M (KOX
curHana F15). Talimep BKIFO9aeTcs IMOCIE yCTpPaHEHUS
cbos. DTO O3Ha4aeT, YTO HEOOXOAUMO IOBTOPHO
YCTAQHOBUTH IIOCIIEIOBATENbHYIO CBA3b. [lo McTeueHnn
BPEMEHHOTO WHTEpBaa aBapUHHBIHA CHTHAJ
cOpachIBaeTCsl M aBTOMATHYECKH BBITIONHICTCS IMOIBITKA
nepe3arrycka.

ABTOCOpPOC neperpesa MArkoro
nyckarens [263]

DTO MEHI0 NOCTYIHO B cilyyae, ecid B MeHio [250]
aKTHBUPOBaH aBTOCOpoC. B 1aHHOM MeHI0 HacTpauBaeTcs
BpPEMEHHON MHTEpBaJ AJIs aBTocOpoca mocie aBapuitHoro
CHTHaNa O MeperpeBe MATKOro Imyckarens (KOJ CUrHaja
F3). Taiimep BkiIOUaeTcs mociie ycTpaHeHus cb6osd. OTo
3HAUWT, 4YTO MATKUWA IyCKaTenb JOJKEH OCThITh. Ilo
HCTCUECHUU BPEMEHHOIO HMHTEpBAJla aBapUKHBIM CHUTHAJ
cOpacbIBaeTCsd M aBTOMAaTHUECKU BBITOJHIETCS TOIBITKA
nepe3amnycka.

8.6 [locnepoBaTenbHasa cBA3b

Hns MSF 2.0 pocTynmHel HECKOJIBKO BapHaHTOB
TTOCIICAOBATENEHOM CBSI3H (mms MOy ICHUS
JIOTIONTHUTENBHBIX ~CBeNeHWH cM. cTp. c1p. 117).
HacTpoiiky MATKOTO ITycKaTels U yIpaBieHHEe UM MOXXHO
OCYIIECTBIATE Yepe3 MOCIIeIOBATCIBHYIO CBA3b, SCIIH 3TO
ycraHoBneHo B MeHio [200] (cMm. crp. 44). HocTymHBI
CIIEAYIOIINE TapaMeTphl HACTPOHKH TIOCIEeNOBATEIbHOM
CBSI3U:

[270] Anmpec ycTpoiicTBa MOCIeN0BATEILHOM CBA3H
[271] CxopocTb mocienoBaTreabHON CBA3U
[272] YeTHOCTB ITOCIENOBATEIEHON CBSI3U

[273] Pa3pbIB mocnieaoBaTeNbHOM CBSI3U

MPUMEYAHWE: MapameTpbl ceasu [270] — [272]
HeobXxoAMMO HacTpavBaTb Yepe3 NaHenb ynpasneHus.
Y706kl BKMIOUYNTL HACTPOWIKY Yepes naHenb
ynpaeneHusi, B meHto [200] HeobxoamMmo BbiGpaTh
3HaveHue 1 (NnaHenb ynpaBneHns) unun 2 (aHanoroesoe
ynpasneHue).

Appec yctponctea
nocnegosaTenibHoON cBaAaun [270]

Anipec ycTpoicTBa OCAEA0BATENLHOM CBS3H.

270’0 | YcraHoBka |

Appec ycTpolnicTtea
nocrnepoBaTenbHOW CBA3N

1

Mo 1

YMOI4aHuio:

Onana3soH: 1-247

1-247 Agpec ycTponcTea.

CkopocTb nocrnegoBaTenbHOW CBA3U
[271]

CKOpOCTb MOCIIE0BATENBHOMN CBS3H.

0
2712

CkopocTb nocnegoBaTenbHoOm

96 ’ casom

Mo . 9,6 kbop,
YMOJTHaHUIO:

[OwnanasoH: 2,4-38,4 kbop,
2.4-38.4 CKOpOCTb CBA3N.

YeTHOCTb HOCHeﬂ,OBaTeﬂbHOVI CBA3N
[272]

YeTHOCTH HOCHCHOB&TGHBHOﬁ CBsA3H.

272’0 | YcraHoska |

YeTHOCTb NocnegoBaTensHOM

O ’ CBA3N

Mo 0
YMOIYaHMio:

[OwnanasoH: 0,1

0 Bes yeTHoCTH
1 Yer
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Pa3pbIB nocneagoBaTenbHOM CBSA3M
[273]

Ecmu HacTpoeHO ympaBieHHE MATKUM ITycKaTelIeM depes
TTOCIIeIOBATENEHYTO CBs3b (MeHro [200] = 3), a B mpomecce
paboTEl TOCHenOBaTeIbHAS CBS3b pa3phIBacTCs, Oyder
nonaH aBapuiiHblii curHan F15, ecau o Hactpoen. B
JAaHHOM MCHIO MOXXHO BKJIFOUHTH aBapUUHBIA CHUTHAI U
BBIOpATh ACHUCTBHE, KOTOPOE TIPH 3TOM OYJET BHITIOIHEHO.
JlOCTYIIHEI ClIeAyIOmre BApUAHTEI.

Bbikn
ABapuifHBII CUTHAJ O pa3pbIBe MOCIEeI0BAaTEIBHOMN CBA3N
OTKJTIOUEH.

MpepynpexaeHue

Ha mucrutee oroOpaxaercst curHansHOe coobmienne F15
u aktuBHupyetcs pene K3 (i1 xoHbUTypamum pene 1o
ymomyaanio). OgHaKo ABUTATENb HE OCTAaHABIMBACTCS, U
pabora mpomomkaercsa. Ilocme ycTpaHeHms — cOos
CUTHAIILHOE cooOIIeHne HCYC3HET, u perne
Mepe3anycTuTcs. ABapUIHBIA CUTHAI MOXKHO TaKke
COpPOCHTH BPYUYHYIO C ITaHENHU YIIPABICHUS.

Bbiber

Ha nucruiee otobpaxkaercs: curHaibHOe cooduienue F15
u akruupyercsi pene K3 (s xondurypauuu pene mo
YMOJYaHHUI0). ABTOMaTHYECKH OTKIIIOUAETCS HAMPsDKEHHE
Ha JiBuTaTese. J[Buraresb 0CTaHaBINBACTCS BHIOCTOM.

Cton

Ha mucrutee oroOpaxaercst curHansHOe coobmienne F15
u aktuBHpyetcs pene K3 (it koHGUTypamuu pene 1o
YMOTYaHHIO). JIBurarenn OCTaHaBJIMBACTCS B

COOTBETCTBUM C HAcTpoilkamMu ocTaHoBa B MeHIO [320] -
[325].

TopMOXXeHUs

Ha nucruiee otobpakaercs: curHaibHOe cooduienue F15
u akruupyercsi pene K3 (mis xondurypauuu pene mo
yMonuaHuio). DYHKIHS TOPMOKEHUS] aKTUBH3HPYETCS
COIVIACHO METOAY TOPMOXKEHUS, BHIOMPAacMOMY B MEHIO
[323], u mBurarenb OCTaHABIWBAETCS B COOTBETCTBUU C
HacTpoWKaMH aBapUItHOrO TOPMOXKEHHs B MeHio [326] -
[327] (ycunme TOpMOXKEHUST U BPeMsI TOPMOXKEHHUS ).

ABapuifHBII CUTHAJ O pa3pbIBe MOCIeI0BAaTEIBHOMN CBA3N
ABTOMAaTHUYECKH CcOpachlBaeTCsi MpH II0fa4e HOBOTO
MycKkoBoro curHana. ITyckoBol CUTHaJ MOHO MOAATh
yepe3 MaHeNb YIpPaBJIeHHSA, MUCTAHIMOHHO WM dYepe3
MOCIIEIOBATENFHYIO CBSI3b, B 3aBUCHUMOCTH OT HCTOYHHKA
ynpasienus, BeiOpanHoro B MeHio 200. HesaBucumo ot
BBIOPAaHHOTO MCTOYHHWKA YIPABJICHUS BCErAa MOXKHO
MHHULMHPOBATh COPOC uepe3 MaHellb YIpaBIeHUs.

MPUMEYAHUE: CHpoc yepes naHenb ynpasneHuns He
NpuBEAET K MyCKy ABUraTensi.

273)°
O

Pa3pbIB kOHTaKTa
F F nocnegoBarenbHOM cBA3n (Kog,
aBapumnHoro curHana F15)

O

Mo ymonuaHuto: | 2

[wanasoH: oFF, 1,2,3,4

Pa3pbiB KOHTaKkTa nocnegoBaTensHoOn
CBA3U OTKITHOYEH

oFF

MpenynpexaeHne

Bbiber

Cton

A WO N =

Topmo3

8.7 Paboune HacTponku

Paboune HACTpOKM BKIIOYAIOT B ce0sS MapaMmeTpsl
KOHQUTYpali TMycka W OCTaHOBa, HEKOTOpbIC W3
KOTOPBIX MOXXHO TIPEIBAPUTEIILHO HACTPOUTH IS
MpUMEHeHHs1 B Hacocax. Kpome Toro, B JaHHOM pasjene
ONHUCAaHbl HEKOTOpbIE O0COObIE HACTPOMKH Mpolecca
OCTaHOBa MpPU  aBapuilHOM CHTHAle, IapaMeTpsl
CHIDKCHUsI CKOPOCTH M TOIYKOBOTO PEXHMa, a TaKKe
JIOTIONIHUTENbHBIE ~ HACTPOWKH  TUMa  paboThl €
ITYHTHPOBaHUEM, YIIpaBIICHUS K03 PUIHEHTOM
MOIIHOCTH U YIPABICHHUsI BHYTPEHHUM BEHTHIIITOPOM.

[300] TIIpenBaputenbHas
yIpaBJIEHHs HACOCOM

[310]-[317] Iyck

YCTaHOBKa  IapaMeTpoB

[320]-[327] OcraHoB, B T.4. aBapUiHBII
[330]-[335] CHMKEHUE CKOPOCTH/TOTIKOBBIN PEXKUM
[340]-[342] JononHUTENbHBIE HACTPOUKHU

Msrkue myckarenn MSF ympamisier HampspkeHHEM 10
BceM TpeM (ha3zaMm, MUTAIOIIUM JBUTaTeb. B oTimanu ot
MPOCTOTO MSTKOTO ITyCKATeNs, KOTOPBIH YIpaBIseT
TOJIBKO TOJBKO OHOM MK ABYMS (ha3aMH, yIpaBiIeHHUE 1O
3-eM (hazam MO3BOJIAET UCTIONH30BATH PATMYHBIC METOBI
ITyCKa, KOHTPOJS HANpPsDKCHHS, CHIBI TOKa M MOMEHTA.
MOXXHO TaK >Ke MCIIOJIb30BaTh OTPaHWYCHNE TOKA HAPSALY
C HAMPSDKEHUEM FITH MOMEHTOM.

IIpy nycke B (QYHKIUM HANPSDKEHHUS — BBIXOJHOE
HalpsDKEHUE Ha JIBUrarelle B TEUEHHE YCTAHOBJIEHHOIO
BPEMEHM IIyCKa JIMHEWHO BO3pacTaeT [0 IOJIHOIo
3HaueHMs HampspkeHus cetd. llyckarens obecrneunBaeT
IUTAaBHBINA IYCK, HO HE UMeeT 00paTHOM CBA3M IO TOKY MU
MoMeHTy. CTaHmapTHBIC HACTPOWKH JUIS ONTHMM3ALUU
IIyCKa C JMHEHHBIM HAPACTaHUEM HAIPSDKEHUS BKIIIOYAOT
B ce0s HaYaJIbHOE HAIIPsDKEHHUE U BpeMsI ITycKa.

ITpn mycke B QyHKIUHM TOKAa BBIXOAHOE HANpPSDKEHHE HA
JIBUTATelle PETYIUpyeTcs TaKuM o00pa3oM, 4TOOBI B
Iporiecce Mycka TOK He MPEBBIIIai 3aJaHHOTO 3HAYCHHUS.
IIpu >ToM MeTome mycka IycKaTeldb HE MOJIydaeT
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oOpaTHOW CBsI3M 1O MoMeHTy jBurarens. OnHaxo
YIIPABJIECHUE TOKOM MOXHO COYETAaTb C YNPAaBICHUEM Kak
MOMEHTOM, Tak M HampskeHueM. CTaHmapTHBIE
HaCTPOMKH JJIsi ONTUMM3alUU IIyCKa C OrPaHUYCHHEM
TOKa BKIIIOYAIOT B ce0sl Ha4aJlbHOE HAIpsHKEHHE M BpeMs
IycKa.

Ilyck B QyHKIMHM OrpaHHUYCHHsS MOMEHTa — HauOoee
CIIOKHBIH croco0 3amycka purareneil. Ilyckareins
HENPEPHIBHO OTCIIC)KUBAET KPYTALIMH MOMEHT Ha Bally
JBUTATeNs] ¥ KOHTPOJIMPYET BO3pPACTaHUE BBIXOIHOTO
HampsHKeHUsT TakK, YTOObBl MOMEHT HE MpEeBBIIIAN
3aJaHHOTO 3HayeHus. B cooTBeTcTBHM ¢ TpeOOBaHHIMHU
KOHKPETHOTO  INIPUMEHEHWs MOXXHO  BBIOpaTh  Kak
JMHEHHYI0, TaK ¥ KBaJIpaTHYHYIO 3aBUCUMOCTb MOMEHTA.
Takum o00pa3oM MOXHO 0OECIEUUTH ITOCTOSHHOE
YCKOpEHHE B Ipolecce Mycka, YTO BeChbMa BaXKHO IS
MHOTHX NPUMEHEHUH. YIpaBieHne KpyTSIMM MOMEHTOM
MOXKET TaKkKe MCIIOIb30BaThCS sl TUNIABHOTO OCTaHOBA C
MOCTOSHHBIM 3ame[ieHueM. Hampumep nis Hacocos,
IJIaBHOE 3aMeAJICHHE MO3BONSAET n30exaTh
THIPABIMYECKOTO yapa.

8.7.1 3apaHue npenBapuUTEnbHbIX
HacTpoek napamMeTpoB
ynpasneHus Hacocom [300]

C nmoMmoupl0 3TOW TPYNIBl  MapaMeTpoB  MATKHUI
nyckarenb MSF 2.0 MoxeT ObITh JIETKO HacTpoOeH s
HAcOCHOTO mnpuMeHeHus. IIpu BbIOOpE NpenyCcTaHOBKH
HapaMeTpoB YIPaBJICHUS HACOCOM YCTAaHABIHBAIOTCA
CIIEAYIOUIME TIapaMeTPBI:

[310] Meton mycka mo KBaJpaTUYHOM XapaKTEPUCTHKE
KPYTSILEero MoMeHTa (2)

[312] HauanpHelit MoMeHT mipu mmycke — 10%
[313] Koneunslit MOMEHT npH Irycke — 125%
[315] Bpems nycka — 10 cexynn

[314] u [316] Orpanndenne MyCKOBOTO TOKa M TOKa MPH
Opocke MOMEHTa OTKITIOYCHBI.

[320] Meton OCTaHOBA o
XapaKTePUCTHKE KPYTAIIEro MoMeHTa (2)

KBaJpaTUYHOMN

[321] Koneunslit MoMeHT npu ocTaHoBe — 10%
[325] Bpems octaHoBa — 15 cexyHn

OTU HACTPOWKH JENAr0T BO3MOXKHBIM JIJIsl OOJNBITHMHCTBA
MPUMEHEHUH B Hacocax IUJIaBHBIA MYCK C JIMHEHHBIM
PAa3roHOM U JIMHEHHBIM OCTaHOBOM 0€3 THIPABINYCCKOTO
yoapa. OpHako eciau mapaMeTpbl MpenBapUTENbHOMN
YCTaHOBKH HEOOXOAMMO aIanTHPOBATh I KOHKPETHOTO
MPUMEHEHUS, MOXHO aJalNTUPOBaTb 3HAUEHUS B
COOTBETCTBYIOLIUX MEHIO.

Ha CJICAYIOIEM  PUCYHKE IIOKa3daHa  CTaHAapTHas
XapaKTCPHUCTUKA TOKA IPU IMMYCKE U KpUBASA CKOPOCTU ITPU
OCTaHOBCE.

Tok, A
A
FLC
>
Bpems
CkopocTb
A
>
03-F1182 Bpewms

Puc. 35 Vnpaenenue nacocom. Tox npu nycke u ckopocms
npu ocmanoge.

Ilpn  ycmemHoM BBITIOJTHEHUHU NpeIyCTaHOBKH
MapaMeTpoB  YOpaBJICHHS HACOCOM Ha  JHUCIUICE
oroOpakaercst coobuienue “SEt” B TeueHne IByX CEKyHI.
[Mocme 3TOTO CHOBA OTOOpaXKaeTcs “no”.

MpumeyaHve. MpegycraHoBka NapamMeTpoB
yrnpaBrieHUsi HaCOCOM He paspeLleHa Npu paboTatoLem
nyckartene.

300°
O

MpenycTaHoBka napameTpoB
ynpaBneHns Hacocom

o

Mo
no

YMOJTHaHUIO:

[wnanasoH: no, YES

no bes pgencteus

YES MpenyctaHoBka NnapaMeTpoB Ans
ynpaBrneHns HACOCOM
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8.7.2 Tlyck

B MSF 2.0 nocTymHBl Takue METOABI IyCKa, Kak
yOpaBI€HUE MOMEHTOM, YIpaBIEHHE HAMNPSDKEHHEM U
IpsMO€ BKIIOYEHUE. YIPABICHUE MOMEHTOM BO3MOXHO
JUIs Harpy3ok Kak C JIMHEMHbIMH (KOHBEHephl U
CTpOTaJbHBIE CTaHKHM), TaK W C KBaJpaTUYHBIMH
XapaKTepUCTUKaMH MOMEHTA - (HaCOChI, BEHTHIISITOPHI). B
o0IIeM ciydae B Ka4ecTBEe METOJa IyCKa PEeKOMEHTyeTCs
yOpaBIEHHE MOMEHTOM; YINpaBICHHE HANPSDKCHUEM
MOXET HCIONb30BAaThCSI B TEX CIydasX, KOIrda C
OIIpEEIIEHHOM LeNblo TpeOyeTcs JIMHEHHOE yBeIHdeHUe
HarnpspxeHus. [1pu metone npsimoro noakirodenust (DOL)
HE KOHTPOJIMPYETCS HU TOK, HU HampsDKeHHe; Ha
JIBUTATENb cpa3y K€ MOAAeTCs MOJTHOE HAPSKEHHUE.

Bce Meromel Tycka MOXHO ~ KOMOMHHpOBaTrb  C
MpEACNbHBIM 3HadeHHeM Toka. OIHAaKo ITOCTOSHHOE
YCKOpEHHE O00ECHedYnBacTCsl TOJBKO MpPH MPaBHIBHO
HaCTPOCHHOM IIyCKE C  YOpaBICHHEM  KPYTAIINM
MoMmeHTOM. [lo 9TOH mpWUYMHE HE pPEKOMEHIYETCs
yCTAaHABIMBaTh OTPAHMYCHHWE TOKA TPH HACOCHOM
npuMeHeHHn. [Ipy mpaBIIIbHO HACTPOEHHBIX ITapaMeTpax
yIpaBJICHUSI MOMEHTOM ITyCKOBOH TOK OymeT Od4eHb
HU3KUM. [Ipy HMCIONB30BaHWM ITyCKaTENIss COBMECTHO C
MeXaHN3MaMH, HUMCIOITNMHI TIepeMEHHbIC
XapaKTEePUCTUKN HArpy3Kd OT MyCcKa K ITyCKY, (QyHKIUSI
OTpaHWYEHUsI TOKA MOXET OBITh IOJE3Ha  JUIA
HEJIOITyIIEHUsI eperpy3KH ceTeil. OnHaKo u3-3a TOTo, 4TO
MOMEHT JBUTATeNs MPOIOPIHMOHAIEH KBaApaTy CHIIBI
TOKa, yCTAHOBKAa HIDKHETO IIpeielia OTPaHWYCHHUS TOKa
CYIIECTBEHHO OIPaHUYUT MOMEHT JBurarens. Ecim 3aman
OYEHb HU3KUH MTPEAeN OTPaHUICHNUS TOKA B COOTBETCTBUH
¢ TpeOOBaHMIMH MEXaHU3Ma, PAaOOTAIOIIETO COBMECTHO C
ITyCKaTeJIeM, ABUTATETh HE CMOJKET PAa30THATh MEXaHU3M.

MeTog nycka [310]

B »TtoM MeHro BLIGI/IpaeTCH METOA IIyCKa. MCHIO,
HEeoOXOMMBIE ISl HACTPOMKH ITycKa, OyIyT JOCTYITHBHI B
3aBUCUMOCTH OT BLI6paHHOF0 METOAA.

37010
o)
MeTtog nycka

Mo 1

YMOIYaHUIo:

[OwnanasoH: 1,2,3,4

1 JInHeliHas xapakTepucTuka ynpasneHus
MOMEHTOM

5 KBagpaTuyHasi xapakTepucrmka
ynpaBneHnsi MOMEHTOM

3 KoHTponb HanpseHus
Myck Ha nonHoe HanpsbkeHne (DOL)

KOHTpOJ'Ib MOMEHTa

Hactpoiiku 1mo ymonuaHuio [ HavyajJbHOTO MOMEHTa
mpu mycke — 10%. a KOHEYHOTO MOMEHTa MpPH IyCKe —
150%. Ha Puc. 36 moka3ana moiy4aeMmasl B pe3ynbTare
KpUBas 3aBHCHMOCTH MOMEHTa OT BpPEMEHH I
JUHEWHBIX W KBaAPATUIHBIX XapaKTEPUCTHK MOMEHTA.

MomeHT
A 1 JInnenHan
25Ty 2 KeagpartuyHast
20Ty
KOHEYHbIN MOMEHT
15T — — — — =
T HomuHaneHbI MOMEHT
T T T T T T T T |
05T, 5 |
"1 HauanbHbin |
MOMEHT |
I B | >
eMs nycka
03-F37-2 pemA Y Bpewms

Puc. 36 Ynpasnenue momenmom npu nycke

IIpaBusIbHO  HACTPOEHHBIM TMYCK C  YNPaBIAeMbIM
MOMEHTOM  oOecneymBaeT JIMHEHHOE  YBEIWYCHHE
CKOPOCTH W HHU3KHH TyCKOBOM TOK ©0€3 MHKOBBIX
3HAYECHUM.
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Tok, A
A
FLC 1
Bpemsa
CkopocTb
A
>
Bpewmsi
03-F114-2

Puc. 37 Tox u ckopocmuv npu ynpasieHuy MOMEHMOM

Jist  onTuMmu3anuu  IIyCKa HCIHOJB3YHTE HACTPOUKH
HayaJIbHOTO MOMEHTa mpu mycke (meHioo [311]) u
KOHEYHOTO MOMEHTa Ipu Tycke (MeHto [312]).

[Ipyu mnomaye KoMaHABl MYCK, JABUrarelb JIOJKEH
HEMe/IJIEHHO HauaTh BpalleHne BO n30exaHne HeHYKHOTO
TCIUIOBBIZICTCHUS. [IpH  HEOOXOAMMOCTH, YBEIHYBTEC
HavyaJIbHBI MOMEHT IIPH IyCKe.

KoHeuHbIif MOMEHT IPH ITyCKE CJIEAYET HACTPOUTH TAKUM
obpa3zom, 4TOOBI BpeMms, TpeOyemoe Uil IOCTHKEHHS
JBUTATeNIeM  HOMHMHAJIbHON  CKOPOCTH,  NPUMEPHO
COOTBETCTBOBAJO BPEMEHU IIyCKa, YCTAaHOBIEHHOMY B
meHto [315]. Eciu ¢axTtndeckoe BpeMsi IIycka HaMHOTO
MEHbBIIIE YCTAaHOBJIEHHOT0 B MeHI0 [315], KOHEuUHBIH
MOMEHT TIpU OCTaHOBE MOXHO YMEHbIIUTh. Ecmu
JBUTaTeb HE JOCTUTAET MOIHOM CKOPOCTHU JI0 UCTEUECHUS
BpPEMEHU IyCKa, yCTAaHOBIEHHOrO B MeHI0 [315], cnexyet
YBEIMYUTh KOHEYHBI MOMEHT OCTaHOBa BO HM30ekaHue
IIMKOB TOKA M PHIBKOB B KOHIIE YYacTKa €ro HapacTaHusl.
3TO MOXeT HOTpeOOBaThCsl ISl BBHICOKOMHEPIIMOHHBIX
Harpy3oK, HallpuMep B CTPOTAIBHBIX CTaHKax, MHJIaxX H
HEeHTpudyrax.

Wupukanuss MoMeHTa Ha Bally B IMpOIEHTax OT
HomMuHasbHOTO T, B MeHio [706] MoxeT ObITH IONe3HA
inié: TOHKOM HaCTpOUKH HAaKJIOHA ITyCKOBOI1
XapaKTEPUCTUKH.

HayanbHbIn MOMeHT npu nycke [311]

DTO MEHI0 IOCTYMHO B ciyyae, ecid B MeHio [310]
BEIOPaHO YIpaBICHHE MOMEHTOM. B 1TaHHOM MeHIO
YCTaHaBJIMBAETCS HAauaJbHBIH MOMEHT IPU MTyCKe.

3T
O

HayanbHbI MOMEHT Npu nycke

10|

o | 10%

YMOMYaHuIo:

[nanasoH: 0-250% T,

0-250 HavyanbHbI MOMEHT npu nycke.

KoHeuHbIn MOMeHT npu nycke [312]
DTO MEHI0 NOCTYNHO B ciy4ae, eciid B MeHio [310]
BBIOpaHO yIpaBIeHHE MOMEHTOM. B naHHOM MeHO
YCTaHaBJIMBACTCsA KOHEYHBIA MOMEHT IIpU IMYCKE.

31320

)

KOHEeYHbI MOMEHT Npwu nycke

150

Mo 1 150%

YMOIYaHUIo:

[vanasoH: 25-250% T,

25-250 KOHeYHbI MOMEHT npwu nycke.

YHpaBneHme Hanpa>xeHnewm

VYropaBieHue HaUpsHKCHHEM MOXKET WCIONB30BaThCs B
ciIydasix, Korma TpeOyeTrcs IMHEWHas XapaKTepHCTHKa
pocra HampspkeHHs. HampsbkeHne, momaBaeMoe Ha
JIBUTATENb OyJeT MOBBIMATHCSA JTUHEWHO, OT HAadaIbHOTO
HaTPSHKEHUS 10 TTOJTHOTO CETEBOTO HAPSIKESHUS.

HanpsixeHue
A

31/15]

Un EilE]
J

A
Myck o
Bpewms
03-F123-2

Puc. 38 Homepa menro 0151 HAUAIbHO2O HANPANCEHUS U
8peMeHU NyCcKa.
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HayanbHoe HanpsikeHue npu nycke
[313]

OTO MEHIO JIOCTYIHO B CIIydyae, €CIIM B KadeCTBE METOIa
mycka B MeHIo [310] BeIOpaHo yIpaBiieHIE HAPsKSHUEM.
B  nmamHOM  MEHIO  yCTaHaBIMBaeTCS  HadaJbHOE
HalpspKEHUE MPH ITyCKe.

313

)

HauanbHoe Hanps>xeHue npu

30 ™

Mo | 30%

YMOMYaHMUIo:

[nana3soH: 25-90% U

25.90 YctaHaBnmMBaeT HavanbHoe HanpsaxxeHue
npw nycke.

[Mpsmoe nogknoyveHne (DOL)

B ciygae BeiOopa sToro myHkrta B MeHro [310] nurarens
yCKOpSIETCS TakK, KaK eclii Obl OH OBUT TOAKIIOYEH
HEMOCPEICTBEHHO K CETH.

Jist aTOTO THIIA YIIpaBICHHS:

IIpoBepkTe, CMOXKET JIM BUTATENb Pa30rHATh TpeOyeMyro
Harpy3ky (mpsMoe MIoAKIIoYeHke). OTa QYHKIHS MOXKET
paboTarh Ja)ke npu MPOOUTHIX THPUCTOPAX.

6-7 X lhom
A
FLC
>
Bpems
03-F115-2

Puc. 39 Ilpsmoe nookarouenue (DOL)

OrpaHn4yeHune Toka

OrpaHnyeHne TOKa IIPH IYCKE MOXXET HCIIOIb30BaThCS
BMECTE CO BCEMH METOIaM{ ITyCcKa ISl OTpaHWYEHHS
CHJIBl TOKa ONPENEJICHHBIM MaKCUMAaJbHBIM ypPOBHEM
(150-500% ot In). OnmHako HOCTOSHHOE YCKOPEHUE
obecrieynBaeTcs TOJNBKO IIPU MPABHILHO HACTPOESHHOM
IyCKE C YIpaBJICHHWEM KpyTSIUM MoMeHToM. Ilo aToii
NPUYMHE HE PEKOMEHIyeTCs yCTaHaBIMBATh OTpaHUYCHHUE
TOKa Il IpUMEHEeHusI B Hacocax. Kpome Toro, Tak kak
MOMEHT JIBUTarellsl IPONOPLHOHANICH KBaJApaTy CHUIIBI
TOKa,  YCTaHOBKAa  HM3KOTO  OTpaHMYEHHS  TOKa
CYIECTBEHHO OIPaHUYUT MOMEHT JiBurarens. Eciu 3anan
OYeHb HU3KUH ITpeieN OTpaHUYEHUs TOKA B COOTBETCTBUH

¢ TpeOOBaHUSIMH MEXaHW3Ma, JBUTATECNIb HE CMOXKET
pa3orHaTh MEXaHU3M.

Couetanue IpAMOro MOAKIOYCHUSA U OTPAaHUYCHHUA TOKa
Jac B pE3yJibTare HYCKOBOﬁ pa3roH ¢ IMOCTOSSHHOHM CUJIOH
TOKa. Msrkuit IMyCKaTeJIb YIpaBJIA€T HapaCTaHHUCM TOKa,
KOTOpLIfI MPAaKTUYCCKN MIHOBCHHO JOOCTUTACT YPOBHA
OrpaHU4YCHHd, W MNOAACPKHUBACT TOK OO0 3aBCPUICHUA
ITyCKa WJIM 10 OKOHYaHUs BpEMCHHU, OTBEACHHOI'O Ha ITyCK.

Cwuna ToKa
A

OrpaHuyeHng Toka
\_
FLC :
|
|
| -

Bpemsi nycka Bpems

03-F110-2

Puc. 40 Ilpsamou nyck 6 couemanuu ¢ ocparHudenuem
moKa npu nycke.

OrpaHuyeHune Toka npuv nycke [314]

B nmaHHOM MEHIO yCTaHABIMBAETCSI OTPaHUYCHHE TOKa
TIPH ITyCKe.

3140
O

OrpaHuyeHve Toka npu nycke

oFF

;In(:onanmo: oFF

[nanasoH: oFF, 150-500% I,

oFF OrpaHunyeHue Toka OTKIYEHO.
150-500 OrpaHunyeHue Toka npu nycke.

MPUMEYAHWE: XoTs orpaHuyeHre Toka MOXeT ObITb
YCTaHOBMEHO Aaxe Ha TakoM HU3KOM YpoBHe, kak 150%
OT HOMUWHAIBLHOTO TOKa ABWUraTens, 3TOT YpOBEHb TOKa
MpaKTU4eCKN He MOXeT ObITb NCnonb3osaH. Ecnn
YCTaHOBMEH O4YeHb HU3KWUI YPOBEHb TOKa OrpaHnyeHms
OTHOCUTENbHO TpeboBaHMI MexaHn3ama, ABuraTerns He
CMOXET pa3orHaTb MexaHu3Mm.

NMPUMEYAHWE: B cnyyae ucnonb3oBaHuns
orpaHuyeHusi Toka ybeauTechb, YTO HOMUHASbHBINA TOK
Asuratens B MeHo [211] HacTpoeH NpaBuIbHO.
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IIpy npeBblIEHUHM BPEMEHU IIyCKa, €CIM MSATKHH
MycKarenp euie paboTaeT Ha NpeNesbHOM TOKe, OyneT
BBIJIaH CUTHAJI 00 aBapuM COINIACHO HACTPOWKAM 3allUThI
JBUTATENsl «IPEBHIIICHHE BpPEMEHHM IIycka Ha MNpU
OTpaHMYeHUH TOKa», MeHio [231]. PabGora MoxeT OBITH
IpeKpaleHa WIH TPOAODKEHAa C  IPEeABAPUTENHHO
ONpeNieJICHHBIM ~ 3aKOHOM  HapacTaHHs  HAaIpPsKCHHUS.
3ameTbTe, YTO TPU MPOJOIDKEHHH DPabOTHI CHJa TOKa
OyaeT Bo3pacTarh OECKOHTPOJBHO.

Bpems nycka [315]

B nmaHHOM MEHIO yCTaHaBIMBAETCS JKEIaeMOE BPEMs
Iycka. JTO MEHIO HEIOCTYITHO B CiIydae BhIOOpa MeTona
mycka DOL (mpsimMoit myck), Koria orpaHIHYeHHe TOKa He
HacTPOCHO.

0
315|9

Bpewms nycka

10

Mo . 10c
YMOMYaHMUIo:

[nana3soH: 1-60 ¢

1-60 Bpems nycka.

Bpocok MmomeHTa

B HEKOTOPBIX MPUMEHEHUSIX IS IyCKa TpeOyeTcst OpoCcoK
MOMEHTa. bBpOoCOK MOMEHTa TMO03BONSICT TONYYUTh
BBICOKMIT MOMCHT IyTeM MOJa4u OOJBIIOTO TOKAa TMPHU
nycke Ha 0,1-2 cexkyHabpl. DTO nelaeT BO3MOXKHBIM
MSATKHA TYCK [JBUTATeNIsl IPH BBICOKOM MOMEHTE
CTparuBanus ¢ MecTta. Hampumep, B ApoOHIKaX U T.II.

[To oxoH4YaHuu NeWCTBHS 3TOW (YHKIMH Tpolecc IyckKa
NPOJOJDKUTCS. B COOTBETCTBHUHM C BBIOPAHHBIM METOIOM
mycKa.

A

Bpocok
MOMeHTa 4 - -
OrpaHuyenne
TOKa

FLC

<l >
[nuTenbHOCTb YCUINEeHNs MOMeHTa Bpems

03-F40-2

Puc. 41 Ipunyun ycunenus momenma npu 3anycke
odgueameis.

OrpaHun4yeHune Toka npu bpocke
MOMeHTa [316]

B JaHHOM MCHIKO BKIHOYaCTCA 6pOCOK MOMCHTa H
HACTpanBacTCd OrpaHUYCHUC TOKA IIPpH 6p0c1<e MOMCHTA.

0
316|2

OrpaHuyeHue Toka npu Gpocke

30 O’ MoweHTa

;Ilaonanmo: oFF

[nanasoH: oFF, 300-700% or I,

oFF Bpocok MOMeHTa OTKMYeH

300-700 OrpaHunyeHune Toka npun 6pocke MOMEHTa.

OnuntenbHoCTb Bpocka MOMeHTa
[317]

DTO MEHI0 JOCTYIHO B ciyyae, eciiu B MeHio [316]
BBIOpaH OpocOK MOMeHTa. B  maHHOM  MeHIO
HACTpPamBaeTCsl BPeMs, B TEUEHHE KOTOPOTO OpOCOK
MOMEHTa OyIeT aKTHBHBIM.

3172

[OnutenbHoCTb 6pocxa MOMeEHTa

o F F|

Mo . 1,0c

YMOSHaHWIO:

Onana3soH: 0,1-2,0c

0.1-2.0 OnutenbHocTb Gpocka MOMeHTa.

BHumaHue! Yoeantech, 4To aBuUratenb MOXeT
pasorHaTb Harpysky ¢ MCnonb3oBaHneM 6pocka
MOMeHTa 6e3 HeJoMyCTUMbIX MEXaHUYECKUX yAapoB.

NMPUMEYAHUE: YoeanTechb, YTO HOMUHAIbHbIN TOK
JBuratens HaCcTPOeH NpaBunbHO B MeHto [221].
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8.7.3 OcTtaHoB

B MSF 2.0 gocTymHBl uYeThIpe MeETOAAa OCTaHOBA!
KOHTPOJIb MOMEHTa, KOHTPOJb HAalpsOKEHUs, BHIOET |
TOPMOXKEHHE. YIpPaBIEHHE MOMEHTOM pPEKOMEHIyeTCs
JUIs  Harpy3ok ¢ JHMHEHHOM WM  KBaJpaTHYHON
XapakTepuUCTUKOH MoMeHTa. OCTaHOB C YIpaBICHHEM
MOMEHTOM WM HalpsbKeHHEM IPUMEHSETCS B CIydasXx,
KOTJ]a BHE3aITHasi OCTAHOBKA JBUTATENsl MOXKET OBPEAUTH
0o0OopynOBaHUE, HalpUMeEp, BBI3BATh T'HJIPABINYCCKUH
yaap B Hacocax. B o0mieM ciryuae iyt TakMx IpUMEHEHUH
PEKOMEHJYeTCsl OCTAaHOB C YIPaBICHUEM MOMEHTOM.
OcTaHOB ¢  yOpaBIEHUEM  HANpsDKEHHEM  MOXET
IPUMEHATBCA B CllyuyasiX, KOIAa >KelaTellbHa JHHEWHas
XapaKTepUCTUKa CHIDKeHUS HampspkeHus. Ilpu BbIOOpe
METOJa OCTaHOBa BHIOETOM, HANPSDKCHHWE C JBHIATeNs
CHMMaeTCs, W JBHrarellb CBOOOJHO Bpamiaercs Jo
OCTaHOBKH. TOpMOXEHHE MOXET MCIOIb30BAThCS B
cilydasix, Korma HeoOXomMMo OBICTPO OCTaHaBIHMBAaTh
JBUTaTEeNb, HANpUMEpP B CTPOTAIBHBIX CTaHKaX U
JICHTOYHBIX MHJIaX.

JIro6oif U3 METOOB OCTAaHOBa MOKHO KOMOWHHPOBATH C
MOOBIM  MeTooM IIycka, kpome mpsmoro (DOL),
HalpuMep, TP TYCKE  MOXET  HCIIOJIb30BaThCS
yIpaBlIieHUEe MOMEHTOM, a IPH OCTaHOBE — TOPMO3. MeTox
MPSMOTO ITyCKa MOKHO COYETATh TOJBKO C BBIOCTOM HIIH
TOPMO30M.

MeTtog octaHoBa [320]

B »sTOoM MeHIO BBIOMpaeTcs METOA OCTaHOBa. MeHIo,
He0OXOIUMBIC JIJIs1 HACTPOMKH OCTAaHOBA, OYIYT TOCTYITHBI
B 3aBUCHMOCTH OT BEIOPAaHHOTO METO/A.

YBEJIMUYUTh, €CIU 10 3aBEPLICHUS OCTAaHOBA K JABUTaTEIIO
HE NpWIaraeTcsi Harpys3ka, 4ToObl M30eXaTh M3JIHIIHETrO
ero Harpesa. [Ipu npaBUIBHO YCTAHOBICHHOM KOHEUHOM
MOMEHTE CKOpPOCTh JABHTaTedst OyJeT YMEHBILIAThCS C
IIOCTOSIHHBIM TOPMOXKEHHEM 10 OCTaHOBKHU.

MomeHT
A 1 JlnHenHas
25Tn 2 KsagpatuuHas
20Th
15T,
T HomMuHanbHbIN MOMEHT
n—
05Ty :
KoHeYHbI MOMEHT |
T —_ — — — — — .
: Bpemsi ocTaHoBa | Bpe;ﬂ
03-F141-2

Puc. 42 Konmponb momenma npu ocmanose

KOHEeYHbIN MOMEHT NpU OCTaHOBE
[321]

D10 MeHIo OyZeT TOCTYIHO, eciii B MeHIo [320] BEIOpaTh
METOII OCTaHOBa C yIpPaBICHHEM MOMEHTOM (BapwaHT 1
wm 2). B maHHOM MeHIO HacTpamBaeTCs KOHCUHBIH
MOMEHT IIpH OCTaHOBE.

3271°
O

YnpaBneHne MOMEHTOM

IIpu ocraHoBe C ymHpaBJIeHHUEM MOMEHTOM, KPYTSALIU
MOMEHT JBUTATENII CHI)KACTCHd OT HOMHHAJIBHOTO JO
BBIOPAHHOTO KOHEYHOTO MOMEHTA IMPH OCTaHOBE (MCHIO
[321]). IIpumMepsl XapakTepUCTHK H3MEHEHUS MOMEHTa
JUIsl TMHEMHOTO W KBAJpPaTUUYHOTO 3aKOHa YMpPaBICHH
noka3ansl Ha Puc. 42. 3HaueHrne KOHEYHOTO MOMEHTA IIpU
OCTaHOBE MO yMOJYaHUIO paBHO (; 3TO 3HAYEHHE MOMKHO

KoHe4HbI MOMEHT npu
320/° 0 ocTaHose
0
MeTop octaHoBa Mo 0%
4 YMON4aHIo: ?
[nanasoH: 0-100% ot T,
Mo 4 0-100 KOHEeUHbII MOMEHT Mpu OCTaHOBE.
YMOM4YaHMIo:
[OwanasoH: 1,2,3,4,5
— YHpaBneHMe HanpsaxeHnem
1 JInHeVHbIN 3aKOH yNpaBneHns MOMEHTOM
- VYipaBneHue HaNpsHKEHHEM TPU OCTAHOBE TIO3BOJISIET
5 KBagpaTunyHbIN 3aKOH ynpaBrneHus >1< 6
MOMEHTOM CHU3UTh  HampsDKeHWe 70  HadampHOro  cOpoca
HEME[UICHHO TIocje CHuTHama o0 ocTaHOBe. 3areM
3 KoHTponb HanpspkeHus N
HapsHKEHUE Ha JIBUTATEIIC 6y}1eT JIMHENHO CHHUXATbCA 10
TOPMOXEH!e BblGerom MUHHMAaJIBHOTO HampspkeHus B 25% 0T HOMMHAIBHOTO.
5 TopMOXXeHNe TOKOM IIpumep Takoro pasroHa HampspKeHUs Noka3zaH Ha Puc.

43.
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Hanpsixexne
A
U, /
A
| OcTaHoB
>
Bpewms
03-F124-2

Puc. 43 Homepa menro 0ns nauanvHo2o copoca
HAanpAdICceHus npu 0CMaHosee U 6pems 0OCMaHo6d.

HavanbHbIn cOpoc HanpsXKeHUs npu
ocTaHoBe [322]

DTO MEHIO IOCTYIIHO B Clly4yae, €Cli B KadecTBE METoJa
mycka B MeHio [320] BeIOpaHO ympaBiieHHE HANpsSKCHHEM
(BapuaHT 3). B maHHOM MEHIO yKa3bIBaeTCsl HAYaJbHBINA
cOpoC HampspKEHHsT IPU OCTAaHOBE B MPOIGHTaX OT
HOMHHAJILHOTO HAITPSKEHHS ABUTATEIIsL.

3570
)

HauanbHbIn c6poc HanpsikeHus

1 O O ’ npu oCtaHoOBEe

o | 100%
YMON4YaHuIo:
[nana3soH: 100-40% ot U
100-40 Ha4vanbHbIn C6pOC Hanpsa>XeHna npu
OCTaHoOBe.
TopmoxeHune

TopMmoXkeHHE MOXET NPUMEHSTBCS B CIydYasx, KOraa
TpeOyeTcst OBICTPBIN OCTAHOB.

CyIIecTByIOT JBa BCTPOCHHBIX METOHAd TOPMOXKCHUS:
TUHAMAYECKOE BEKTOPHOE TOPMOXKCHHE JJIsT HOPMaIbHBIX
Harpy30K ¥ TOPMOXCHHE IPOTHBOBKIIOUCHUEM IS
TSDKEJIBIX HArpy30K C BBICOKOW mHeprmed. [Ipm obomx
meronax TopMokeHM MSF 2.0 mocrosHHO omnpeaensieT
CKOpOCTh ABurarens. Ha HU3KoH CKOPOCTH aKTHBHPYETCS
PEXUM TOPMOXKeHHSI TOCTOSTHHBIM TokoM (DC), mo Tex
mop IOKa JABHUrarelb He ocraHoBuTcsi. MSF 2.0
ABTOMATHYECKH OTKJIIOYUT BEIXOJHOC HATPSHKEHHE TIPU
OCTAaHOBE JBWTATEN WM TOCIC WMCTEUYCHUS BpPEMEHHU
ocTraHoBa. MOKHO TaK:Ke MOAKIIOYUTH BHEIIHHHA JaTUUK
BpamieHust depe3 nu(poBo BxoA (ANA TOTYUICHHUS
JIOMIOJTHUTENILHBIX CBEACHHUM cM. omucanue MmeHio [500],
cTp. 84).

[nHamnyeckoe BEKTOpPHOE
TOPMOXXEHNE

Ipn JMHAMHAYIECKOM BEKTOPHOM TOPMOXEHHH
YBEIMUYMBACTCSA NPHUIAraeMbIi K IBHTATEIIO TOPMO3HOM
MOMEHT, H CKOpPOCTb CHIKaeTcs. JlmHaMmueckoe
BEKTOPHOE TOPMOKEHHE MOXKET NCTIONIB30BATHCS IS BCEX
Harpy3oK, CKOpPOCTb BpAIIEHHS KOTOPBIX HE SBISETCS
CIMIIKOM ONM3KOM K CHHXPOHHOH CKOpPOCTH TIpH
OTKJTFOYEHHUH HaNpsDKEHUsI HA ABUTATENE. DTO TOITYyCTHMO
Ui OONBIIMHCTBA TIPUMEHEHHMH, TaK KaK CKOPOCTh
Harpy3Kd Cpasy IIOCJIe OTKIIOYCHUS HalpsHKCHUs Ha
JIBUTATeNle 00BIYHO MafaeT u3-3a (GPUKIHMOHHBIX TOTEPh B
peoyKTOpax MM peMEHHBIX npuBoxax. OIHaKo HATpy3KH
C BBICOKOH WHEpIMEH MOTYT COXPaHSTh BBICOKYIO
CKOpOCTh J@Xe TOTIa, KOIZa [BHUTarellb HE IIepenacT
MOMEHT BpamieHums. B Takux ciydasx  MOXHO

UCTIONB30BaTh  JPYroil  METox  —  TOPMOXKCHHE
MIPOTUBOBKITIOYECHHEM.

IIpn  wcronb30BaHMM ~ TUHAMHYECKOTO  BEKTOPHOTO
TOPMOXKEHHS HE TpebyroTcst Kakne-mmoo

JAONOJIHUTCIIbHBIC COCAUHCHUS UJIN KOHTAKTOPBI.

TOpMO)KeHVIe NPOTUBOBKITIOYEHNEM

TopMmokeHue IIPOTUBOBKIIFOUEHUEM I03BOJIAET
NPWIOKUTb K JBUTATENI0 OYEHb BBICOKMM TOPMO3HOMU
MOMEHT, JaXe €CIM OH BpalacTCs CO CKOPOCTHIO,
Onm3kod K CHHXpoHHOW. [IpM WCHOIB30BaHUM STOTO
METOJla MOXHO OBICTPO OCTAaHABIMBATh BCE BUJBI
Harpy3oK, BKJIIO4Yas  BbICOKOMHEpLHOHHBIE.  IIpu
MOTPEOHOCTH B BBICOKMX TOPMO3HBIX MOMEHTAaxX CIexyeT
TIIATENbHO YOEqUThCS B CIIOCOOHOCTH  JIBUrarels,
PeAyKTOpa WIH PEMEHHOIO IIPUBO/A BBLIECPKATH BHICOKUE
MeXaHuueckue ycwins. Bo  u30exaHHe  ONacHBIX
BUOpaIHii B 00IIEM ClTydae PEKOMEHIYETCsl BHIOpATh Kak
MOXKHO OoJyiee HHM3KHH TOPMO3HOH MOMEHT, KOTOPBIH
TaKkKe COOTBETCTBYeT TpeOOBaHUSAM JUIS OBICTPOTO
TOPMOKEHHUSL.

JInst TOpMOXKEHHUST TIPOTHBOBKIIIOUEHUEM TPeOyrOTCsl /Ba
ceTeBBIX KoHTakTopa. CoennHeHNe MoKa3aHo Ha Puc. 44.
KoHTakTOpHI TOHKHBI YIPaBIATECS BeIXoAaMHu pene MSF.
B mpouecce mycka u paboThl Ha TOJHOM HaIpPSKCHUU
kxoHTakTOp K1 OynmeT 3akphIT, Ipu TOPMOXKEHUHU OH OyneT
OTKPBIT U 4epe3 ONpEACICHHBIH BPEMEHHOW WHTEpBall
OymeT 3akpeIT KOoHTakTop K2 mis  w3MeHeHHs
MOCIIEIOBATENILHOCTH (has3.

MPUMEYAHWE: MNpwu Heckonbkmx nyckax/octaHoBax
pekoMeHOyeTCst KOHTPONMPOBaTb TeMMepaTypy
asuraTtens ¢ nomolybto Bxoga PTC.
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BHVMAHWE: IMpwu BbIGOpe TOpMOXEHNS

npoTuBoBkntoyeHnem pene K1 n K2

aBTOMaTU4eCKN NPOrpaMmMmpyroTCa Ha aToT

BUA, TOPMOXeHUS. HacTpowka pene
ocTaeTcs B cure Jaxke B Criyyae OTKITHYeHus
TOPMOXEHUSI NPOTUBOBKIO4EHNEM. [103TOMYy MOXeET
ObITb HEOOXOAMMO BPYYHYO aganTupoBaTb YHKLUK
pere.

L1

L2

L3

PE

]

11 12 13 16

17

L1L2L3PE 0102PE 21LK1 22| 23| yo24 33 K3 31 32

18

'
t--1
‘\0

Myck/ocTaHoB

03-F134-2

Puc. 44 Ipumep nooxniouenus Macko2o nyckamens npu MopmodCeHuu nPOMUBOGKIIOUEHUEM.

MeToa TopmoxeHua [323]

3TO MEHIO JOCTYIHO B CiIyyac BBIOOpa TOPMOXKEHHS B
KayecTBe MeToJa ocTaHoBa B MeHIo [320] (BapuaHT 5) uinu
aKTHUBALlUM aBapuUHHOrO TOpMO3a B MeHIO [326]
(mOTOTHUTENbHBIE CBEIEHUSI CM. B OMMCAHUU MEHIO [326]
u [327]). B gaHHOM MCEHIO BBIOMpPACTCS METON
TOPMOXKEHHUSL.

323|°

YcTaHoBKa

MeTtoa TopMoxeHus

1

Mo 1

YMOMYaHUIo:

[nanasoH: 1,2

1 [dnHamnyeckoe BEKTOPHOE TOPMOXEHMWE
2 TopMoXXeHWe NPOTUBOBKITHOYEHNEM
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Ycunue TopmoxkeHus [324]

OTo MEHIO JOCTYNHO B CIydae, €ClId B KadeCTBE METoJa
ocraHoBa B MeHIO [320] BbIOpaHO TOpMOXKeHUE (BapHaHT
5). B naHHOM MEHIO BBIOMPAETCsl YCHUIINE TOPMOXKECHHUSL.
Bo n30exanne HEHy)KHOTO TETUIOBBIJICTICHUS B IBUTATEINE
M BBICOKOM MEXaHHYECKOW Harpy3Kd B OOIIEM ciydae
peKOMeHyeTcsT BBIOpaTh Kak MOXKHO Oojee HH3KOe
yCUIIIE TOPMOXKEHHS, KOTOPOE TaKXKe COOTBETCTBYET
TpeOOBaHUAM 151 OBICTPOTO TOPMOKEHHSI.

3200

@)

Ycunue TopMoxeHuns

150

BPEMEHEM TOPMOXKEHHSI MO CPaBHEHUIO C OOBIYHBIM
PEKUMOM pabOTHI.

Ecnu aBapuiiHOe TOPMOXKEHHE OTKIIIOUEHO B MEHIO [326],
a B KayecTBE aBapUIHOrO JEHCTBHA  BBIOpPAHO
TOPMOXEHHE,  TI0Clie  IOCTYIUIEHHS  KOHKPETHOTO
aBapHHHOTO CHTHaja HalpsDKEHWE Ha JBHrareiie OyneT
OTKJIFOYEHO, U JIBUTATENIb OCTAHOBHUTCS BEIOETOM.

Ycunue aBapnMnHOro TOPMOXeHUS
[326]

B nmanHOM MeEHIO BKIIIOUaeTcs TOPMOXKEHHE B KadeCTBE
aBapUITHOTO JCHCTBUS W BHIOMPASTCS YCHITUE aBApUHHOTO
TopMoxeHusi. Ecnu  aBapuifHoe  TOpMOXKEHHE  HE
aKTUBHPOBAHO, TPU TOCTYIUICHHH aBApUIHOTO CHTHAJIA,
JI7I1 KOTOPOTO B Ka4eCTBE aBaApUMHOIO JEHCTBUS YKa3aHO

Bpems octaHoBa [325]

DTO MEHIO JOCTYIHO B Cllydae BbIOOpa JIFOOOro Meroma
ocraHoBa B MeHIo0 [320], kpome BbiOera (BapuaHThI 1, 2, 3
unu 5). B maHHOM MeTozme ycTaHaBIMBAaeTCs XKejaeMoe
BpEMsI OCTaHOBA.

0
3[25/°
’ Bpems octaHoBa
Mo - |10¢
YMOIYaHUIo:
[nanasoH: 1-120 c
1-120 Bpemsi octaHoBa.

ABapunHOE TOPMOXEHME

Jinst  OONBIMHCTBA ~ aBapUUHBIX  CHUTHAJIOB  MOXKHO
HaCTPOUThL JINOO TPOMOJDKEHHE paboThI, JTHOO OCTAHOB
JIBUTATENS (IOMOTHUTENBHBIE CBEJCHHS CM. B TWIaBe 9 Ha
ctp. crp. 105). OqHUM U3 TOCTYIMHBIX JEHCTBHUI SIBIISETCS
TopMokeHue. I1pu BEIOOpE 3TOTO BapHaHTa aKTUBUPYETCS
(yHKINS TOPMOXKCHHUS COITIACHO METOMY, BEIOPDAHHOMY B
MeHI0 [323] (IOTOIHUTEIbHBIE CBEICHUS CM. B OTIICAHUH
(GYyHKIIMM TOPMOXKEHHUsSI BbINIE). B TO BpeMs Kak Jyis
TOPMOXKEHHSI TI0O CHTHAJTy OCTAHOBA HCIOJB3YIOTCS CHIIa
TOPMOXKEHHSI M BpEMs OCTaHOBa, BBIOpaHHBIE B MEHIO
[324] u [325], B mento [326] u [327] MOXXHO HAaCTPOUTH
IpyTHE 3HAYECHUS STHX ITapaMeTPOB Ha CITydail akTHBAIIUN
TOPMOXKEHHSI TIO aBApUHHOMY CHTHAIY. OTa (QYHKIIH
HCTIONIB3YETCs TIIaBHBIM 00pa30M B COYETAaHUH C BHEITHUM
aBapUHBIM CHTHAJIOM (CM. OINUCaHWe Ha cTp. 79),
KOTOPBII IPUMEHSIETCS IS 3aITycka OBICTPOTO OCTaHOBA C
BBICOKHM TOPMO3HBIM MOMEHTOM U 0ojiee KOPOTKHUM

Mo 150% TOPMOKECHHE, IBUTATETh OCTAHOBUTCS BEIOCTOM.
YMOHYaHWMIO: ?

[nanasoH: 150-500% 326 0
150-500 Ycunuve TopMoxeHus. )

Ycunue aBapumHoro

O F F TOPMOXEeHUA

o oFF

YMOMYaHUIo:

[OwnanasoH: oFF, 150-500%

oFF Bbiber — nogava HanpsKeHust Ha
ABuraternb OTKM4YaeTCs.

150-500 Ycunue aBapumHOro TOPMOXKEHNS

MPUMEYAHWE: MNpu BKNOYEHHOM aBapUiHOM
TOPMOXEHUN UCMONb3YETCH METO TOPMOXEHUS,
BbIOpaHHbIN B MeHto [323].

Bpems aBapnHOro TopmMoXXeHus
[327]

OTO MEHIO IOCTYIIHO B cily4dae, Korga B MeH0 327
BKJIFOUEHO aBapUilHOE TOpPMOXECHHE. B NaHHOM MeEHIO
HACTpamBaeTCs BpeMS TOPMOXKEHHS B  KadecTBe
aBapUUHOIO JEHCTBHUS.

327)°
O

Bpems aBapuiiHOro TOpMoXeHust

10

Mo ~l10¢

YMOIYaHMIo:

[nanasoH: 1-120 ¢

1-120 Bpems aBapuHOro TOPMOXEHMS.
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8.7.4 MepgneHHast CKOPOCTb U
TONMYKOBbLIV PEXUM

MSF 2.0 moxer BpaImath IBUTATEeNh ¢ (UKCHPOBAHHON
MEIJICHHOH CKOPOCTBIO B TEUCHHWE OTPAaHUYCHHOTO
BpeMeHHU. MeasieHHasi CKOPOCTh COCTaBIIsIeT Okoio 14%
OT MOJHOM B MNpPSIMOM HAaIlpaBlIeHUW U OKoilo 9% - B
oOpaTHOM.

MPUMEYAHWE: MNockonbKy MOMEHT ABUraTens npu
MeAMNEHHON CKOPOCTU orpaHuyeH npumepHo 30% ot
06bIYHOTO, MEAIEHHYHO CKOPOCTb HEMb3S MPUMEHSITH B
cnyyasx, rge Ans Havana BpalleHus Tpebyetcs
BbICOKUI pacTOpMaXkMBatLLUiA MOMEHT.

Bo3moxHBI cenyromiye GYHKINH:

MeoneHHas CKOpPOCTb B Te4eHne 3agaHHOoro

BPEMEHMN

MenneHHasi CKOpOCTh OyIeT aKTHBHa B TEUYCHHE
3aJJaHHOTO MepHoia BPEeMEHH Iepel] ITyCKOM HIIM Tocie
BBIIIOJIHEHUS OCTAaHOBA.

YnpasneHne menneHHOM CKOPOCTbIO Npu
NMOMOLLUNM BHELLUHEro curHana

[lepuon BpeMeHH, B TeUeHHE KOTOPOTO OyleT aKTHBHA
MEIJICHHAsT CKOPOCTh JO Hadajga WycKa WIH [OCIe
BEITTOJTHEHHS OCTaHOBA, YKA3bIBACTCS BHEIITHUM CHTHAJIOM
Yepe3  aHaJOTOBBIA/IU(PPOBOH  BXOI. Mennennas
CKOpOCTh OyZeT akTHBHA IO TEX IOp, ITOKa Ha BXOA HE
OyZeT moaHo BEIOpaHHOE YHCIIO HMITYJTHCOB.

MepnneHHas CKOpoCTb NPY UCMNONb30BaHMUM
KOMaH TOJTHKOBOro pexnmva

MemieHHY0 CKOPOCTh MOXKHO aKTHBHPOBATH HE3aBUCHMO
OT TyCKa WM OCTaHOBAa 4epe3 IIaHeNb YIPaBJICHUS,
HCTIONB3YS KIJIABUIIN TOITIKOBOTO pexnMa;
MUCTAHIIMOHHBIM IIyTeM C TIOMOIIBIO aHaJIOTOBOTO/
IU(GPOBOTO BXOAA; WIIM K€ HYepe3 IIOCICHOBATEIbHYIO
CB3b, B 3aBHCHMOCTH OT WCTOYHHKA YIIPaBJICHUS,
BEIOpaHHOTO B MeHIo [200].

CTJT)p‘oc‘Tb‘ “““““““““
| |
| |
n
N | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
4 | | 1
| | | »
r | | | r g
0.14 x ny |
|
MepneHHas Bpewms nycka Pab6ota Ha Bpems ocTaHqsa MeganeHHas ckopocTb Bpewmsi
CKOpPOCTb NOSTHOM npu ocTaHoBe
npu nycke Hanpsbken |
I OcTaHoBMNeHo
KomaHga Ha nyck |
|
3amKHyTO |
BHeLLHWIA Pa3OMKHyTO| | | | | | | | I
curHan |
|
Bpewms, korga curHan urHopupyetcsi .
< )
03-F44-2

Puc. 45 VYnpasnenue meoneHHou ckopocmuvio npu NOMOWU BHEWHe20 CUSHALA

MeaneHHas CKOPOCTb B Te4EHUNE
3aaHHOIo BpeMeHn

MenneHHy0 CKOpOCTh B NPSIMOM HAIlpaBICHHH MOYKHO
aKTHBUPOBATh Iepell MYCKOM W/WIM IOCJe OCTaHOBA.
[TonyueHnHast B pe3ynbrare KpHBasi CKOPOCTH TOKa3aHa Ha
obparHoli cropoHe Puc. 46. MeaneHHast CkOpocTh OyneT
AKTUBHAa B TCUCHUC II€pUOJa BPCMCHU, BI)I6paHHOI‘O B
MeHo [331] u [332]. MemieHHYI0O CKOPOCTh MOKHO
couerarh C JIOOBIM M3 METOAOB IIyCKa M OCTAaHOBA.

OpHako B cilydae HCIOJb30BAHUS MEIIEHHOW CKOPOCTH
P OCTAHOBE CIIeAyeT YOSTUTHCS, YTO MPU AKTUBALUH
MEJUICHHOM CKOPOCTU CKOPOCTh JBUTATENS CHIDKACTCS JI0
HU3KOTO 3HadeHus. [Ipu HeoOxommmocTn B MeHIO [320]
MO)KHO B  KadecTBE MeETOJa OCTaHOBa  yKa3aTb
TOPMOXKEHHE.

VYcunue Ha MeIJIEHHONW CKOPOCTH MOXHO aJlaliTUPOBATh K
TpeboBaHUsAM MexaHu3Ma B MeHIo [330]. MakcuMabHbII
JNOCTYIIHBII ~ MOMEHT Ha  MEMJICHHOW  CKOPOCTH
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cooTBeTcTBYeT TnpuMepHo 30% OT HOMHMHAIBLHOTO
MOMEHTa JIBUTATEII.

[pu xenaHuu mociIe MEAJICHHON CKOPOCTH TPU OCTAaHOBE
MOXXHO aKTUBUPOBATh TOPMOXKCHHE MOCTOSHHBIM TOKOM.
B sTOM ciyyae TOPMOXKCHHE TOCTOSHHBIM TOKOM Oyaer
AKTHBHO B TCUCHHEC MEPUOIAa BPEMCHH, BBIOPAHHOTO B
MeHmo [333].

MeZ[J'IeHHaﬂ CKOPOCTb B TCUCHHUC YKA3aHHOTO BPEMCHH
HACTpanuBacTCs C NOMOIBIO CICAYIOINX MCHIO!

[330] Ycunue Ha MEIEHHON CKOPOCTHU

[331] JlnuTensHOCTh pabOTh HA MEICHHOW CKOPOCTH
IpH MyCKe

[332] JAnutenpbHOCTh pabOThI HA MEUICHHOW CKOPOCTH
MIPU OCTAHOBE

[333] TopMokeHHE MOCTOSHHBIM TOKOM Ha MEIJICHHOMN
CKOPOCTH

[324] Ycunue TopMOKEeHUS

YnpaeneHne MeaneHHom CKOPOCTbIO
Npw NOMOLLM BHELLUHEro curHana

VhpapneHue MeJICHHOM CKOPOCThIO TP TOMOIIH
BHEIITHETO CHTHAJA B MPHUHIUIIE PabOTaeT Tak Xke, KaKk 1
OMMCAHHBIN BBIIIE PEXUM MEIJICHHON CKOPOCTU B
TEUeHHNE YKa3aHHOTO BpeMeHH. /I OTKITIOUeHHUs pexumMa
MEIJICHHOW CKOPOCTH JI0 MCTEUCHHS 3aJaHHOTO IepHoa
BPEMEHH TaKXKE WCIIOJNB3YyeTCS BHENIHWHA CHTHAI,
TTOJIKITIOYEHHBIN K aHAJIOTOBOMY/IIH(PPOBOMY BXOITY.

Ecnu HacTpoeHa MeuieHHass CKOPOCTh TpH ITyCKe, a
aHayoroBeIi/mupoBoii Bxon (MeHto [500]) HacTpoeH Ha
MEJUICHHYIO CKOpPOCTb, JIBUTATeNlb IOCJE IYCKOBOTO
CHUIr'HaJla HAYHET BpallaTbCd Ha MeﬂﬂeHHOﬁ CKOpOCTU B
npssMOM  HampapjieHud. Ilpy  oOHapykeHMH YHuCa
UMITYJIbCOB, yKa3aHHOTO B MeHIo [501], Ha aHamoroBom/
HH(prBOM BXOJC OTKIIOYCHHA MCIJICHHas CKOPOCTbL H
BBITIOJIHAETCSL IYCK COIVIACHO €ro HacTpoiikaM (MeHIo
[310] orki.).

Ecnu HacTpoeHa MeuieHHasi CKOPOCTb IIPH OCTaHOBE, a
aHayoroBeIi/mupoBoii Bxon (meHto [500]) HacTpoeH Ha
MCJICHHYIO CKOPOCTb, ABUIAaTCJIb IIOCJIC BBIMTOJHCHUSA
OCTaHOBa HAaYHET BPAIIAThCS HA MEJICHHON CKOPOCTH B
MpAMOM HaIlpaBJICHUH. HpI/I HaJIMYMKU YUCjia UMIIYJIbCOB,
ykaszaHHoro B MeHro [501], Ha anamoroBoM/nu)poBOM
BXOJIC OTKIIIOUACTCSI PEKUM MEIJICHHAsS CKOPOCTh U
AKTUBUPYETCA TOPMOKEHHUE IMOCTOAHHBIM TOKOM, €CJIU
OHO HacTpoeHo B MeHto [333].

Yr[paBneHne MCL[HCHHOﬁ CKOpPOCTBIO IpU NOMOIIH
BHCHIHECTO CHUT'Halia HaCTpanBacTCAa C IIOMOIIIBIO
CJICAYIOINX MCHIO:

[500] Ludporoii/ananoroBsiii BXOA
[501] Ludpobie BXOAHBIC UMITYIBCHI
[330] Ycunue Ha MeICHHON CKOPOCTH

[331] JlnuTensHOCTh pabOThl HA MEICHHOW CKOPOCTH
NpH MyCKe

[332] JnutenbHOCTh pabOThI HAa MEIJICHHOW CKOPOCTH
IIPU OCTAHOBE

[333] TopMokeHUE TMOCTOSHHBIM TOKOM Ha MeIJIEHHON
CKOPOCTH

[324] Ycunue TopMoxeHHs

Ycunune Ha MegneHHOM CKOpoCTU
[330]

B naHHOM MeHIO BBIOMpaeTcs YCWIME Ha MEIJICHHOMN
ckopoctu. BeiOpaHHas HacTpolika MpUMEHSETCS KakK JJIst
MEJUICHHOW CKOPOCTH B TEYCHHE BBIOPAHHOTO TepHOIa
BPEMEHH, TaK U JUIs yNpaBlIeHUs MEAJICHHOW CKOPOCTHIO
IpU TOMOIIM BHEUIHETO CHUTHaja W MpU MEIJICHHON
CKOPOCTH C HCHONb30BaHMEM KOMAaHJ TOJIYKOBOTO
pexxnma. MakcumanbHoe 3HaueHue (100) ycunus Ha
MEJJIEHHOM CKOPOCTHU COOTBETCTBYeT mpuMepHo 30% ot
HOMHHAJIBHOTO MOMEHTA JIBUTATEIs.

330/
(0]

Ycunve Ha MegsieHHON CKOpOoCTH

10

Mo 10

YMON4YaHuto:

[nanasoH: 10-100

10-100 Ycunve Ha megneHHOM CKOPOCTU.

AnuTtenbHocTb paboTbl Ha
MeLIeHHON CKOPOCTM Mpu Nycke
[331]

B JaHHOM MEHIO aKTHBHPYETCSI ME/IJICHHAs: CKOPOCTh TPH
MyCKe W YCTaHABIMBACTCS BPeMs, B TEUCHHUE KOTOPOTO
OyzeT akTHBHA Me/IJICHHasi CKOPOCTh Mepea myckoM. Eciu
MeJUICHHAs! CKOPOCTh MPH IYCKE YIPaBISIETCS] BHEUIHUM
CHUTHAJIOM gepe3 aHAJIOTOBBIN/ TP POBOIA BXOI,
YCTaHOBIIEHHOE BpEMSI MIPENICTABISIET COO0H aOCONMFOTHBII
MaKCUMyM TPOIODKUTENFHOCTH JEHCTBHS MeIICHHOM
CKOPOCTH IPU OTCYTCTBUHU Ha BXOJIE€ YKa3aHHOTO B MEHIO
[501] uncma uMITyIHCOB.

3370
(0]

OnntenbHOCTb MeaneHHomn
o) F F CKOPOCTW MpU Nycke

o oFF

YMOMYaHUIo:

[nanasoH: oFF, 1-60 c

oFF MenneHHasi ckopoCTb Npw Nycke
OTKItoYeHa

1-60 [OnutenbHOCTb MeaIeHHOM CKOPOCTM Npu
nycke.
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CkopocTb

A
"N+ HomuHanbHas ckopocTb
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
044 xny | Mep,f'leHHaﬂ CKOpPOCTb : : .
| 1 1 | »
I | | I -
MepnneHHas Bpewmsi nycka MonHoe Bpewms MegneHHas ckopocTb Bpewmsi
4 CKOpPOCTb Mpu HanpsixeHne ocTaHoBa npv ocTaHoBE 4
nycke pabortbl
KomaHpga Ha nyck KomaHga Ha ocTaHoB OcraHoBneHo
03-F41-2

Puc. 46 Meonennas ckopocms npu nycke/ocmarnoge 8 meueHue 8bl0PAHHO20 8PEMEHIL.

[OnuntenbHoCTb paboTbl Ha
MeaJSIEHHON CKOPOCTU Npu OCTaHOBE
[332]

B maHHOM MEHIO aKTHBHPYETCS MEIUIEHHAs CKOPOCTh TIpH
OCTAaHOBE W yCTaHABIUBACTCS BPEMsI, B TCUCHHE KOTOPOTO
Oyaer akTMBHA MEIUIEHHAas CKOPOCTh IOCJTE OCTaHOBA.
Ecimu MenneHHass CKOPOCTh NPH OCTAHOBE YIIPABISIETCS
BHCIITHAM CHTHAJIOM Yepe3 aHaJOTOBHIH/II(POBOIl BXOM,
YCTaHOBIICHHOE BpEMs IPEICTABISIET COO0M aOCONMFOTHBIN
MaKCHUMyM TPOJODKUTEIFHOCTH ACUCTBHUS MEIICHHON
CKOPOCTH TIPH OTCYTCTBHU Ha BXOZAE YKa3aHHOTO B MCHIO
[501] yncna umnynbCcoB.

)
)

332

OnutenbHOCTb MeaneHHon

YcTaHoBKa

TopMOXeHne NoCTOSIHHbIM TOKOM Ha
MeaneHHom ckopocTu [333]

B JaHHOM MCHIO MOXHO aKTUBHUPOBATHL TOPMOXKCHUC
IIOCTOSAHHBIM TOKOM IIOCJIC MeZ[J'IeHHOﬁ CKOpOCTHU MpU
OCTaHOBE. DTO MOXKET OBITh IIOJIE3HO JIA Harpysok ¢
BBICOKOM I/IHepIIHCﬁ Wi B Cly4dadX, KOrga >KeJaTcJIbHO
TOYHOC MO3UIMOHHUPOBAHUC ITPU OCTAHOBEC. TOpMO)KCHI/Ie
IIOCTOSAHHBIM TOKOM 6yneT AKTUBHO B TCYCHUC BPEMCHU,
YCTAHOBJICHHOT'O B TaHHOM MCHIO.

MPUMEYAHUE: Ucnonb3ayemoe ycunme TopMoXeHUs
MOCTOSHHLIM TOKOM MOCI1e MEAIEHHOW CKOPOCTH
aHaNoOrMYyHO YCUINIO TOPMOXKEHWS, MPUMEHAEMOMY NpK
NCMONb30BaHN MeToAa TOPMOXKEHNS MOCTOSIHHbLIM
TOKOM. YCUIne TOPMOXEHUSI MOXHO HACTPOUTb B MEHIO
[324].

0 F F CKOpPOCTY NpW OCTaHOBE 3133 0 | YcTaHoBka |
0
Mo
MOMUEHMIO: oFF TopMoXeHue NOCTOAHHBIM
y : o) F F TOKOM Ha MefJIEHHON CKOPOCTH
[nana3soH: oFF, 1-60 ¢
oFF MepneHHasi cKopoCTb NP OCTaHOBE Mo
oFF
OTKIHOYEHA YMOTMEHMIO:
1-60 OnutenbHOCTb paboTbl Ha MeaneHHON TInanason: oFF 160 G
CKOPOCTW NpU OCTaHoBe. : ’
OFF TopMOXeHue NOCTOAHHBIM TOKOM Ha
MEZNEHHOWN CKOPOCTU OTKITHOYEHO.
1-60 [OnnTenbHOCTL TOPMOXKEHNS MOCTOSIHHBLIM
TOKOM Ha MeANeHHON CKOPOCTHU.
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MepgneHHast CKOPOCTb Nnpu
MCMNONb30BaHUN KOMaHL, TONTYKOBOIro
pexuma

MenneHHyI0 CKOpOCTH B TPSAMOM WJIH OOpaTHOM
HaTIpaBICHUN MOXXHO aKTHBHPOBATH C IIOMOIIBI0 KOMaH]
TOTYKOBOTO pekmMa. J[Isi HCIIONB30BaHUS  KOMAHI
TOTYKOBOTO  PEXMMa WX HEOOXOAMMO  BKIIOYHTH
HE3aBHCUMO ISl MEAJICHHON CKOPOCTH B MPSIMOM WA
oOpatHOM HampaBieHnd B MeHio [334] m [335]. B
3aBHCHMOCTH OT WCTOYHHUKA YIIPABJICHHUS, BEIOPAaHHOTO B
MEHIO [200], KOMaH/Ibl TOJTYKOBOTO pexuma
TIPHHUMAIOTCS Yepe3 aHeb YIPABICHHU, TUCTaHIIHOHHO
yepe3  aHAJOTOBBIM/IMU(POBOH  BXOX  WIM  dYepe3
TTOCIICIOBATENBHYTO CBA3b.

Ecnmu B KadecTBe WCTOYHHKA YIpaBICHUS BbIOpaHa
naHenb ynpasienwss (MeHio [200]=1), a KoMaHIBI
TOTIKOBOTO pe&XHMMa BKJIIOYeHBI B MeHIo [334] u [335],
MOXKHO HCIIOJIb30BaTh KJIABUIIN TOJIYKOBOTO PEXHMMa Ha
MaHeNu ynpasieHus. MeyieHHas CKOPOCTh B TPSMOM
WM 00paTHOM HAampaBJICHWH OyJeT aKTHBHA JIO TEX IIOp,
MOKa OCTAETCs HAYKATON COOTBETCTBYIOIIASI KHOTIKA.

BHuMaHue! OyHKUMKM BKIOYEHNS KacaloTcs BCexX
WCTOYHMKOB YrpaBreHus.

JOG JOG

03-F108-2

Puc. 47 Knasuwu monuxogozco pedxcuma (JOG)

Ecimu BBIOpaHO IHICTAaHIIMOHHOE yIIpaBICHHE (MEHIO
[200]=2), a kOMaHIBI TOYKOBOTO pPEXMMa BKIIOYCHEI B
MeHIo [334] u [335], 3Tu KOMaHIbl MOJKHO [TOJIaBaTh Yepe3
AHAJIOTOBEI/IIN(POBOK  BXOH. AHAJIOTOBBIN/IIH(PPOBOI
BXOI MOXKHO HACTPOHTH MO0 Ui TPSIMOTO, OO s
00paTHOTO  TONYKOBOTO peXHMa  (JOMOIHUTEIHHBIC
cBemeHNs cM. B ommcaHmu MeHro [500], ctp. 84).
MennieHHasi ckopocTh OyJeT akTMBHA A0 TeX IOp, MOoKa
AKTHBCH CUTHAJ HA aHAJIOTOBOM/IIM(POBOM BXOJIE.

Ecmu BeIOpana mocienoBarenbHas cBsi3b (MeHI0 [200]=3),
a KOMaHbl TOTYKOBOTO PEXXHUMA BKJIIOUEHBI B MEHIO [334]
u [335], 5T KOMaHABI MOXHO TIOJAaBaTb dYepe3
TTOCIICIOBATEIEHY O CBSI3b. (ITapameTpbt
TTOCIICIOBATENEHOM CBSA3U CM. B OTIEIBHOW WHCTPYKIIUH. )

BkrtoyeHne npsiMoro TOfTYKOBOMO
pexuma [334]

B naHHOM MeHIO BKJIIOYAaeTCs KOMaHAa TOIYKOBOTO
pexrMa B TIPSIMOM HampaBieHWH. B 3aBucuMoctH OT
WCTOYHUKA YIpaBlieHHs, BbIOpaHHOro B MeHwoo [200],
KOMaH/Ja [psSMOrO  TOJYKOBOTO  pPEKHUMa  MOXKET
NPUHUMATBCS C TTaHENH YIPABICHUs, AUCTAHIIMOHHO HJIH
yepe3 MOCIeA0BaTENIbHYIO CBA3b.

332°

BkritoueHme npsamMoro TOn4YKOBOro

0 F F’ pexuma

Mo

YMOMYaHUIo: oFF

[nanasoH: oFF, on

oFF [MpsiMO TONYKOBbLIN PEXUM OTKIOYEH
on [MpsiMO TONYKOBbLIN PEXUM BKIOYEH

BkntoyeHne obpaTHOro Ton4KOBOro
pexuma [335]

B onmanHOM MeHIO BKIIIOYaeTCsi KOMaH/Aa TOJTYKOBOTO
peXrMa B 0OpaTHOM HampaBieHWH. B 3aBucumocTn ot
UCTOYHMKA YIpPaBJICHHs, BbIOpaHHOro B MeHo [200],
KOMaH#a oOpaTHOTO TOJNYKOBOIO PEXKHUMa  MOXET
NIPUHUMATKCSI C TIAHENU YIIPaBJICHHSI, IUCTAHIOHHO HIIH
gepe3 NOCIeI0BaTeIbHYIO CBS3b.

335]¢

BkntoyeHne obpaTtHoro

0 F F ’ TOMYKOBOTO pexuma
Mo
YMOINYaHUIo: oFF
[nanasoH: oFF, on
oFF OOpaTHbI TONMYKOBLIA PEXUM OTKITHOYEH
on OGpaTHbI TONMYKOBbLIN PEXUM BKIHOYEH
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8.7.5 [lononHuTenbHble HAaCTPOWKK
[340]-[342]
B »sTOoM pa3spmene omumcaHbl (QYHKIMH ITyHTHPOBAHMUSA,

yTpaBiaeHUs] KOI(QPHUIIMEHTOM MOIIHOCTH W YIPaBICHUS
BHYTPEHHHM BEHTHIISITOPOM.

LLyHTMpoBaHue [340]

ITockomeky MSF 2.0 mpemHaszHaueH ajisi HEMPEPHIBHOMN
MPOAOJDKUTENBHON pabOThI, ITYHTUPYIOMUN KOHTaKTOP
00br9HO He TpedyeTcs. OgHAKO B MeCTax C BBICOKOM
TeMIIEpaTypol  OKpyXalolleid Cpelbl WIW JAPYTUMH
OCOOBIMH YCIIOBHSIMH HCIIONIB30BAaHNE IIYHTHPYIOIIETO
KOHTaKTOpa MOXXET CIYXXHUTh IPEHMYIIECTBOM. B sTOM
Cllydae IIyHTHPYIOIINM KOHTaKTOPOM YTIPAaBIISIET OHO U3
pene. [lo ymMomganuio Ui yIpaBieHHS IIyHTHPYIOIINM
KOHTAKTOpPOM HacTpoeHo pene K2 (w11 momydeHus
JOTIONTHUTEIBHBIX CBENEGHUH O (YHKOUAX IIOJHOTO
HanpspKeHUs cM. onrcanne Merro [530]-[532] na ctp. 93).

IlysTUpyromyid  KOHTAKTOP MOXKET HCIOJIb30BAThCA
BMECTe C JIIOOBIMH METOIAaMM IyCKa M OCTaHOBa 0e3
KaKUX-TH00 HEOOXOIMMBIX M3MEHEHUH B COCIMHEHUSIX.
OnmHako Ui WMCHONB30BaHMS  (YHKUMA  3alUTHI
JIBUTATellsl, MOHUTOpPA HAarpy3KH U (yHKLHUI MpocMoTpa B
peXXHMe  LIYHTUpOBaHMS  HeoOXomuMo  "BbIHeCTH"
TpaHc(opMaToOpbl TOKA 3a MpeNesbl MATKOTO MyCKarels.
st 9THX 1eneit mpeaycMOTpEeH IOMOTHUTENbHBINA Kabelb
pacupeHus (IOMOJHUTENbHbBIE CBEJICHNS CM. B IaBe 13
«JlononHuTensHBIe ycTpoicTBay). Ha puc. 49 — 51 Huxke
MOKa3aH MpUMep COCANHEHHUS.

[Tpy WCrONB30BaHMM IIYHTHPYIOIIETO KOHTAKTOpa IS
HaJyIexaleil paboThl MycKaTens HeOOXOAUMO BKIIIOYUTH
B MeHI0 [340] paboTy B pexxUMe NIyHTUPOBaHHUS.

340)°

¢)
’ LLyHTMpoBaHue
Mo
oFF

YMOIYaHUIo:
[nanasoH: oFF, on
oFF LLlyHTMpoBaHue OTKNIOYEHO
on LyHTMpoBaHWe BKNOYEHO.

TpaHcdopmaTopbl TOKa 3a npegensl
nyckaTens, HekoTopble aBapuiHble YHKLNK
He OyayT paboTaTb Hagnexawmm obpasom.

i MPEOYMNPEXOEHWE. Ecnu He nepemecTuTb
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L1
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I

I

| L1L2L3PE 0102PE 21LK1 22| 23| go24 33| k3 31 32
—

T1T2 T3 PE 11 12 13 17 18 19 75 76 77
O e o) O )
o{-- 1
TpaHccopmatop Y
ToKa: Myck/ocTaHoB
pacrnonoxeHue n
NoaKmntoYeHne. L
ons MSF-017.MmsF- |
250 cm. puc. 50.
U |V |W |PE
Ons MSF-310..MSF-
1400 cm. puc. 51.
03-F19-2
Puc. 48 Ilpumep nooxnouenus c wynmuposganuem oia MSF 310-1400.
T1 T2 T3 T1 T2 T3
CuHUM K CuHUM K CuHun to
Knemma 76 knemma 75 knemma 76
KopuuHeBbIN KopuuHesbin KopuuHeBbI# K KopuuHeBbIi K
Kremma 77 knemma 77 kremma 77 kremma 77
U Vv W U Vv w
03-F56-2 03-F57-2

Puc. 49 Pacnonooicenue mpancgpopmamopos moxka npu
wynmupoeanuu na MSF-017 ... MSF-250.

Puc. 50 Pacnonoosicenue mpancgopmamopos moka npu
wynmupoganuu va MSF-310 ... MSF-1400.
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YnpasrneHne KoadpuLneHToM
mMoLuHocTn (PFC) [341]

[pu paboTte MATKHI MyCKaTeNb MOCTOSHHO KOHTPOJIHPYET
Harpy3Ky IBHTaTels. B 4acTHOCTH, MPH XOJOCTOM XOIE
WM YaCTUYHOI Harpy3ke HHOTIA JKEJATEIbHO MOBBICHTh
ko3 durment momHoctd. Ecmu BEIOpaHO yIIpaBicHHE
K03 (HUIMEHTOM MOIIHOCTH, NPH HH3KOH Harpyske
MSTKUH ITycKarelb CHU3UT HaNpsDKCHWE Ha JIBHTATElNe.
[MoTpeOnsemMas MOITHOCTH CHHU3WTCS, a KO3 UIMEHT
MOIIHOCTH MOBBICHTCSL.

321

)

YnpasneHune koadduuneHTom

0 F F’ mowyHoctu (PFC)

fo oFF

YMOIYaHMIo:

[OwnanasoH: oFF, on

oFF Ynpasnenune koadduuneHTom
MOLLHOCTM OTKIHOYEHO

on YnpasneHue KoaddULNeHToOM
MOLLHOCTU BKITIO4EHO.

MPEOYMNPEXOEHWE. Mpwn ncnonesosaHum
ynpaBneHunsi KoaPULIMEHTOM MOLLHOCTUN He
OyayT cobntogeHbl Hopmbl EMC. [ins
cooTtBeTcTBUA TpeboBaHnsam Hopm IMC
Heobxoaumo GyaeT NPUHATL AOMNONHUTENbHbIE MEpbI.

[MocTosiHHOE BKITHOYEeHue
BeHTUNaTopa [342]

OTO MEHIO MO3BOJISIET OCTABUTH BCTPOCHHBIN BEHTHIISATOD
MOCTOSHHO BKJIIOYEHHBIM. [0 yMOTuaHHIO BEHTHIISATOD
BKJIIOUAETCA TOJNBKO NPH MEPErpeBe paauaropa MATKOro
nyckarensi. [Ipu 3amycke TOJBKO MO MOTPEOHOCTH CPOK
9KCIITyaTalluy BEHTHIATOPA YBEININBACTCSL.

VG
)

[NocTosiHHOE BKNOYEHNE

0 F F ’ BEHTUNATOPA

Mo OFF

YMOINYaHUIo:

[nanasoH: oFF, on

oFF BeHTUnaTOp ynpaenseTca Temnepatypon
paguartopa

on BeHTunsaTop pabotaeT NOCTOSIHHO.

8.8 TexHornorn4yeckas 3awurta

Msarkuii nyckarens MSF 2.0 ocHamieH pa3IHYHBIMU
(GYHKIMSAMH TEXHOJIOTMYECKOH 3allHThI:

[400]-[413] MouuTop Harpy3Ku
[420] BHemnuii aBapuifHbII cUTHAT

[430]-[440] 3autuTa cetn

8.8.1 MoHuTOp Harpysku

MSF 2.0 ocHameH BCTPOSHHBIM MOHHUTOPOM HArpy3KH,
KOTOPBIH HEMPEPHIBHO OTCIIEKUBACT MOIIHOCTh Ha Baily
JBUTATelsl. JTO 3HAYUT, YTO TEXHOIOTMYESCKHN IMpoIecc
MOYKHO JIETKO 3alllUTHTh KaK OT TMEeperpy3kd, Tak U OT
Henorpy3ku. OYHKIUM MOHUTOpA 3arpy3KH BKJIIOYAIOT B
ce0s1 Kak OOBIUHBIC, TAK U MPEIBAPUTEILHbIC aBaAPUIHBIC
CHUTHAITBI TIPU TIeperpy3ke (MaKCUMaIbHOH MOIIHOCTH) H
HeZorpy3ke (MHHIMAILHOW MOITHOCTH). B TO BpeMs kak
U aBapUIHBIX CHTHAJIOB O TMEperpy3ke W Heqorpy3ke

MO)KHO ~ HACTPOUTh  HM3MEHEHHE peXKHMa  PaboThI
(OTKITIOUEHO, TPEemyNpeXxaACHNE, BBIOST, OCTAHOB WU
TOPMO3), COOTBETCTBYIOIIHE Mpe/IBapUTEIbHbIC
aBapHiiHple  CHTHAJbl  TOJbKO  YKasbplBAIOT  HA

MPUOMIDKEHNE CUTYAIlMH TIEePEeTpy3KH WM HEIOTPY3KH.
Craryc  TpeABApUTENBHOTO  aBAPHUMHOTO  CHTHaja
JIOCTYIIEH Ha OJTHOM M3 Iporpammupyembix perne K1 — K3
P COOTBETCTBYIONIEH HACTpPOHKe (JIOMOTHUTEIbHBIC
CBEJICHWsI CM. B OlMcaHuu pene, MeHio [530] — [532] Ha
ctp. 93).

Bce 00bIuHBIE U TpeBapUTENIbHBIE aBapUIHBIC CHTHAJIBI
MOHHUTOpPa HArpy3Kd HACTpauBarOTCd MNYTEM YKasaHUA
BpEMEHH 3aJIepKKU WU aBapUIHOTO Tpezena. ABapUHHBIHA
Ipeaen yKa3bIBaeTCs B MPOLIEHTaX OT HOMHHAJIBHOMN
Harpy3KH JABUrarens. ABapHHHBIA CUTHAN O Ieperpys3ke
Oyner momaH B Cly4ae NpeBBIICHHS (aKTHYECKOU
MOIITHOCTBIO HOPMaJIbHOM Harpy3KH ILTIOC
MaKCUMaJIbHBIN aBapUIHBIN IIPEIe] MOIHOCTH, a CUTHAI
0 HEIOrpy3Ke — B ciy4ae (akTH4ecKoil Harpysku Ooiee
HPI3KOI71, UM HOpMaJibHass MHUHYC MUHUMAJILHBIN npeaci
MOIIHOCTH. HOpMaﬂLHaH Harpyska — 3TO MOIIHOCTHL Ha
Basly, HEoOXonuMasi JIsi HOPMAJILHOTO PeXHMa paboThI.
HopMmanpHOW Harpy3koi (M0 yMOJTYaHHUIO) CUUTAETCS
100%  HOMHHANBPHONW  MOINHOCTH  JBWTarensi. B
3aBHCHMOCTH OT pa3sMepoB JABHTATENS Ui JIaHHOTO
MPUMEHEHUS MOXET TIOTPeOOBaTbCs KOPPEKTUPOBKA
9TOro 3HaueHWs. HopManbHYI0 Harpy3Ky MOXKHO JIETKO
CKOPPEKTHPOBATH C IIOMOINIBI0 (DYHKIIUH aBTOHACTPOUKHU B
meHto [411]. Tlpum BBINOTHEHWH  ABTOHACTPOUKH
n3MepseTcs GakTHYecKass MOIIHOCTh Ha Bally JBUTATEISA
1 COXpaHsAETCS KaK HOpMallbHasi Harpy3Ka.

MoXHO yKa3zaThb 3afep)KKy Iycka i u30exaHus
CUTHAJIOB O COOSIX M3-3a HAYaJIbHBIX CUTyalluil mepe- MiIu
HEIOTPY3KU.

Ha Puc. 51 noka3zanbl ¢QyHKIUM MOHHTOpa HArpy3ku C
IPUMEPOM KPUBOH HArpy3KU.

Ecnu pabora Obuta mpepBaHa M3-3a aBapuHOTO CUTHAJIA O
neperpys3Ke MM Helorpy3Ke, JJIsl TPOJODKEHHUST PaboThI
notpedyeTcss pydHoH cOpoc M HOBas Iojaya IyCKOBOTO
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currana. Curnain cOpoca u mycka MOXKHO TMOJAaTh 4epes
IIaHECJIb yHrpaBJICHUA, JUCTAHIITUOHHO niimn quepes
MOCJIEI0BATEIbHYO CBs3b, B 3aBUCUMOCTH OT UCTOYHHUKA
ynpasienus, Bbiopanaoro B MeHto [200]. HezaBucumo ot
BI>I6paHHOFO HUCTOYHUKaA  YIIpaBJICHUA, BCCraa cCThb
BO3MOXHOCTh IOCJaTh CHTHan cOpoca uepe3 MaHelb

YIIPaBICHUS.

MPUMEYAHUE: CHpoc yepes naHenb ynpasneHuns He
NpPUBEAET K MyCKy ABUratens.

MPUMEYAHWE! ABapuiiHble curHansl MOHUTOpPa
Harpysku B npoLecce TOPMOXEHNSA OTKIHOYaoTCS.

MPUMEYAHWE: MNpwn ncnons3oBaHum MoHWUTOpa
Harpysku ybegutech, YTO HOMUHarbHas MOLLHOCTb
JBuratens HacTpoeHa npaBurbHO B MeHo [212].

PHarp
Mvek Cutyauus Cutyaums
y neperpysku HeOorpyskm
/
' \‘l.
A 16% T 1
N I |
OCHOBHOW CUTrHan neperpysku
[403] | | | Pabouyas obnactb
] | |
0,
MakcumManbHbIi % 1 | |
npeaBapuTenbHbIN I 1 |
curHan neperpysku [405] | |
v HopmanbHas Harply3ka I . |
A (ABTOHacTpoka) 1 [ . |
MUHUMaNbHBIN [} |
npeasapuTerbHbIil | | |
CUTHan Heorpy3Ku [4070} I | |
8% I | | |
I ' I '
OCHOBHOW curHan Heaorpysku ’ | | | |
| [409] wl 1 I I | I
v 16% ; | i I ;
|
$' \ | } | \
I | L | |
|
i l i | : >
< 3agepxkka nycn(aﬁ402] l ‘ | | Bpewms
YpoBeHb npeaBapuTenbHOro curHana o neperpyske [406] & | \
CurHan o neperpy3ske [404] ‘ \
YpoBeHb nNpeasapuTensHOro curHana o Heporpyske [408] ¢ ‘
CurHan o Heporpyske [410]®
Bpems
cpabaTtBHus
03-F142-2
Puc. 51 Cuenanvuvie ¢pynxyuu monumopa Hazpysxu
Jns aBapuMHBIX CHUTHAJIOB O MEpEerpy3Ke W HEIOTrpy3Ke Bbiber
Ha JUCILICe oTtoOpaxaercs COOTBETCTBYIOILIIEE

JIOCTYTIHBI CIIEAYIOIINE aBapUHbIC EHCTBUS:

Bbikn
MGTOI[ 3allUThl OTKJIKOYECH.

MpenynpexaeHue

Ha  nmucrutee otobOpaxaercs COOTBETCTBYIOIIIEE
CHUTHAIILHOE COO0OIeHne W akTuBHpyeTcs pene K3 (s
KOH(UTypaIiy pelie Mo ymMomdanuio). OmaHako ABUTaTeNb
HE OCTaHaBIMBaeTcs, W pabora mpomomkaerca. I[locme
YCTpaHeHUs1 cOOsl CHUTHAJhHOE COOOINEHWE HCUYE3HET, U
perie mepe3anyCcTuTcsl. ABapUHHBIA CUTHAI COpachIBACTCsI

TaK)Xe BPYJIHYIO.

CUTHaJIbHOE cooOmmeHne u akTuBupyercst pene K3 (mms
KOHQUTYpAIlld peje MO yMOJTYaHHWIO). ABTOMATHYECKH

OTKITIOUaceTCs HalpsDKCHWE Ha JBUTareie. J[Burartenb
OCTaHABJIMBACTCS BEIOCTOM.

OcraHoB

Ha  ngucmnee oTobpaxkaercst COOTBETCTBYIOLICE
CUTHAIIbHOE CcOoO0OIeHne U akTuBUpyeTcs pene K3 (mis
KOH(MUTYypalui pejie M0 yMONYaHuio). J[Burarenb
OCTaHABJIMBACTCSI B COOTBETCTBUH C HACTPOUKAMU

ocrtaHoBa B MeHto [320] - [325].
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TopmoxeHune

Ha  pucmnee oToOpaxkaercs COOTBETCTBYIOIIIEE
CHUTHAIILHOE COO0OIeHne W akTuBHpyeTcs pene K3 (s
KOHQUTypaluu  peje 1o  yMoM4aHuioo). DyHKIus
TOPMOXKEHHSI ~ aKTHBH3UPYETCSI ~ COIJIACHO  METOAY
TOPMOYKEHHUSI, BBIOMpaeMoMy B MeHIo [323],  aBuTarens
OCTaHABJIMBACTCSI B COOTBETCTBHMHM C HACTPOWKaMH
aBapuifHOro Topmo3a B MeHio [326] - [327] (cmma
TOPMOXKEHHSI U BPeMsi TOPMOXKCHUS]).

Ecnu pabora Obuta mpepBaHa M3-3a aBapUITHOTO CUTHAJIA O
neperpysKe WM Helorpy3Ke, IS liepe3alrycKa ABUTraTes
noTpedyeTcs py4Hol cOpoc M HOBas Mojada MyCKOBOTO
cur"ana. Curnai cOpoca ¥ mycka MOXKHO TMOJaTh 4epes
IIaHECJIb yHrpaBJICHUA, JUCTAHIITUOHHO HJIn quepes
MOCJIEI0BATEIbHYIO CBsI3b, B 3aBUCHMOCTH OT UCTOYHHUKA
yrnpasieHus, Bbiopanaoro B MeHio [200]. HezaBucumo ot
BI>I6paHHOF0 HNCTOYHUKaA YIIPaBJICHU:A, BCCTAa CCTh
BO3MOXKHOCTh IOCJIaTh CHTHan cOpoca uepe3 MaHewlb
YIIpaBICHUSA.

MPUMEYAHWE: C6poc Yepes naHenb ynpaBneHus He
NpuBEAET K MyCKy ABUraTensi.

CurHan o neperpyske [400]

B nmanHOM MeEHIO BKIIOYAETCS aBapUMHBIA CHUTHANI O
meperpy3ke U BEIOMPAETCS COOTBETCTBYIOIICE aBapUITHOE
nerctBue. DyHKIUS NPEABAPUTENBHOIO CHUTHANIa O
neperpy3ke aBTOMAaTUYECKH BKIIOYAETCS BMECTE C
ABApUIHBIM CUTHAJIOM O MEPerpy3Ke.

0
4019
CvrHan o Heporpyske (kog
aBapumnHoro curHana F7)
o F F

Mo ymonuanuto: | oFF

Onana3soH: oFF, 1,2,3,4

oFF CuvrHan o Heorpyske OTKITIOYEH.

1 MpenynpexaeHue

2 Bobiber

3 OcTaHoB

4 TopmoxeHue

4000

¢)
CwvrHan o neperpyske (kog
aBapumnHoro curHana F6)
oFF

Mo ymonuaHuto: | oFF

[wanasoH: oFF, 1,2,3,4

oFF CvrHan o neperpyske OTKITOYEH.

1 MpenynpexaeHue

2 Buiber

3 OctaHoB

4 TopmoxeHue

CurHan o Heporpy3ke [401]

B naHHOM MEHIO BKIIOYAETCS ABapUMHBIA CHUTHAlI O
HEIOTPY3Ke W BBIOMpACTCS COOTBETCTBYIOIEE aBapUitHOE
neiicteue. OyHKIUSA MpeIBApUTETHHOTO CHTHANIA O
HENOTPYy3Ke aBTOMATHYECKHd BKIFOYACTCSI BMECTE C
aBapUITHBIM CHTHAJIOM O HEJOTPY3Ke.

3agepxka cpabaTbiBaHUSA
aBapUNHbIX CUrHanNoB npu nycke
[402]

DTO MEHIO JOCTYITHO IMPH BKIIOUYEHHBIX B MeHIO [400] mn
[401] aBapwifHBIX cHTHajdax o TMEperpy3ke WIH
Henorpyske. B naHHOM MeHIO BBIOMpaeTcsi 3aaepiKka
MyCcKa aBapUiHBIX CHUTHAJIOB ¥  MPEABAPUTEIBHBIX
CUTHAJIOB O MOIIHOCTH. 3ajiep)KKa IycKa Tojie3Ha s
n30ekKaHUsT JIOKHBIX CHTHAJIOB W3-3a  HAYaJbHOM
CUTyallid Tepe- WIA HEAOTPy3KH. 3aiepKKa MycKa
HAYMHACTCS C MOMEHTa T[OJayd CHUTHAllAa Ha IyCK
JIBUTATEIs.

20310

¢}

3agepxka cpabaTbiBaHMS
1 O aBapUiiHbIX CUrHaNoB Npwu Nycke

Mo ymonuanuto: | 10 ¢

Onana3soH: 1-999 ¢
3apepxka cpabaTbiBaHus
1-999 aBapUNHbIX U NpeaBapuUTENbHbIX

CUrHarnoB Mnpu nycke.

MakcumanbHbI aBapUnHbIA Npeaern
neperpysku [403]

DTO MEHI0 IOCTYNHO B ciyyae, eciu B MeHio [400]
BKJIIOUECH aBapHHHBIN CHTHANI O Ieperpyske. B manHOM
MCHIO HACTPaNBACTCS MAKCHMAIIBbHBIN aBapHUIHBIN MTpeaet
momHocTH. Ilpemen yka3bplBaeTCsi B TPOLEHTaX OT
HOMHMHQJIBHON MOIIHOCTH ABurareins. Eciam daxrtuaeckas
MOIIHOCT HA Baly [BHUTATels IIPEBBIIIAET CYMMY
3HAUYCHU HOPMaJIbHOTO YPOBHS Harpy3ku (MeHio [412]) u
BBIODAaHHOTO  MAaKCHMAaJlbHOTO aBapHHHOTO  TIpenerna
MOIIIHOCTH B TE€UCHHE OOJBIIETO MEPHOIa BPEMEHH, YeM
ycTaHOBJIeHHass B MeHio [404] 3amepkka peakuuud Ha
aBapUIHBIA CHUTHaJ O MAaKCUMaJbHOM MOIIHOCTH, TO
MOJAeTCsl  aBapuUWHBI CHTHAJI O  MaKCHUMaJbHOM
MOIITHOCTH.
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2031

MakcumanbHbIn aBapuiHbIR
1 6 npegen MOLHOCTH

205°

YpoBeHb NpeaBapuTenbHOro
8 CUrHamna o makcvMmarnbHoW
MOLLIHOCTM

Mo ymonuaHuto: | 16%

Mo ymonuaHuto: | 8%

[nanasoH: 0-100% ot P,

[nanasoH: 0-100% ot Py,

MakcrmanbHbIN aBapuHbIN Npeaen
MOLLIHOCTH

0-100

ypOBeHb npeaBapuUTenibHOro curHana o

0-100 .
MakcumMasbHON MOLLHOCTW.

3agepxka peakumm Ha curHan o
neperpyske [404]

DTO MEHI0 NOCTYMHO B ciyyae, ecnid B MeHio [400]
BKJIIOYEH aBAapUWHBIN CUTHall O meperpy3ke. B manHom
MEHIO HacTpauBaeTCs 3aJCpikKKa PEaKLUM Ha aBapUNUHBINA
curHai o neperpyske. Ecinu daktuyeckas MOIIHOCTh Ha
Bally  JBMrareis  IPEBBbIIACT CYMMYy  3HA4CHUH
HOPMAaJIbHOTO ypOBHA Harpy3ku (MmeHio [412]) u
BBIOPAaHHOTO  MaKCHMAallbHOTO  aBapuiHOTO  Ipejesa
MOIITHOCTH B T€YEHHE OOJIBIIEr0 MEepHoa BPEeMEHH, YeM
yKa3aHHas 3aJep)KKa peaklUy Ha aBapUUHBbIM CHUTHAI O
MaKCUMaJIBHOM MOIIHOCTH, TO IOJACTCS AaBAPUNHBIN
CUTHAJI O MAKCUMaJIbHON MOIIHOCTH.

0 [Yerarosa |
4/04)3 [Veranoera|
3apgepxka peakummn Ha
O 5 aBapuUNHbIN cUrHan o
. neperpyske
Mo ymonuaxuio: | 0,5 ¢
[nana3soH: 0,1-90,0 ¢
0.1-90.0 3agepxka peakumm Ha curHan o
neperpyske.

3agepkka peakumm Ha
npeaBapuTenbHbIN aBapUnHbIN
curHan o neperpy3ske [406]

OTO0 MEHI0 JOCTYNHO B ciy4ae, ecid B MeHio [400]
BKJIIOUYEH aBapuilHBII CUrHan o meperpyske. B manHOM
MEHIO HacTpauBaeTcs 3a/epXKa cpabaTblBaHHUs IS
IIpeIBAPUTEIBHOIO aBapUIHOTO CUTHAla O MHEeperpyske.
Ecnu  ¢axTtudeckass MOIIHOCT Ha Bally JBHTaTeNs
MpPEBBIIACT CyMMY 3HAU€HUH HOPMAJIBHOTO YPOBHS
Harpy3ku (MeHio [412]) u BBIOpaHHOTO MaKCHMaJIbHOTO
IpeIBAPUTEIBHOIO aBapUHHOrO TpeAena MOLIHOCTU
(meHto [405]) B TewueHHe OONBIIETO TEPHONA BPEMCHH,
YeM yCTaHOBJIEHHas B MeHIo [405] 3anepkka peakuuu Ha
IpeaBapUTEIbHBII aBapUilHBI CHUTHAJI O MaKCHMalIbHOMI
MOIIHOCTH, TO MOJAETCSA NPEABAPUTENbHBIA aBapUIHBIN
CUTHAJ O MaKCUMAaJIbHON MOIIHOCTH.

206)°
(0]

3agepxka peakumm Ha
O 5 npeaBapuTENbHbIN aBapUAHbIN
. CWUrHan o neperpyske

Mo ymonuanuto: | 0,5 ¢

YpoBeHb npeasapuTenbHOro curHana
0 MakcumanbHom MmowHocTH [4035]

DTO MEHIO IOCTYIHO B ciydae, ecnmd B MeH0 [400]
BKJIIOYEH aBapUWHBINA CHTHall O Teperpy3ke. B manHoM
MEHIO HACTPamMBaeTCsi YPOBEHb IPEIBAPUTEIHHOTO
curHama o meperpy3ke. Jlomyck yKaspIBaeTcs B
MIPOIICHTaX OT HOMHUHAJIBFHON MOIIHOCTH ABHTareis. Ecim
(baxkTHUECKass MOITHOCTh HA Bajy IBHUTATENs NPEBHIIIACT
CyMMY 3Hau€HHWH HOPMAaJHHOTO YPOBHS Harpy3Ku (MEHIO
[412]) 1 BEIOpaHHOTO MAaKCUMAIBPHOTO TIPEABAPUTEITHHOTO
aBapUItHOTO TIpe/ela MOIIMHOCTH B TEYEHHE OOIBIIEro
Meproia BpeMEHHU, YeM YCTaHOBJIICHHas B MeHIO [406]
3aJIep)KKa peakiMd Ha TpelBapUTEIbHBIN aBapUIHBIN
CHTHalI O MAaKCHMaJIbHOM MOITHOCTH, TO TIOHAeTCs
MpeABapUTENIbHBIA aBapUHHBIN CUTHAl O MaKCHUMAaJIbHOU
momHOocTH. CTaryc TpeABapHTENBHOTO CHTHAla O
meperpyske JOCTYIIeH Ha OTHOM H3 IPOTPaMMHPYEMBIX
pere K1 — K3 mpm COOTBETCTBYIOIIECH HACTpOMKe
(moTOMTHUTETIBHBIE CBEICHUS CM. B ONIFICAHUH PEjie, MEHIO
[530] —[532])).

[nanasoH: 0,1-90,0 c
3apepxka peakumm Ha
0.1-90.0 npeaBapuTenbHbIN aBapuUAHbIN CUrHasn

0 neperpyske.
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YpoBeHb npeasapuTeribHOro curHana
0 MUHMManbHOW MowHocTu [407]

OTO MEHI0 JOCTYNHO B ciyyae, ecaid B MeHio [401]
BKJIIOYCH aBapHHWHBIA CHTHANI O Hemorpyske. B manHoM
MEHIO HACTpPauMBaeTCsl MAONYCK Ha MpeIBapUTEIbHBIN
CHTHaJ O HENOTpy3Ke. YpOBEHb yKasblBacTcsi B
MIPOIIEHTAaX OT HOMUHAJIBHOM MOIIHOCTH BUraress. Ecmu
(haxTHYECKast MOITHOCTD Ha BaJTy JBHTATEIIS MAACT HIDKE
PasHUIBI MEXAy 3HAYCHUSIMH HOPMAJIBHOTO YPOBHS
Harpy3ku (MeHIO [412]) u BBRIOpaHHOTO MHHHUMAIIEHOTO
MIPEABAPUTEIBHOTO aBapUHHOIO Tpenena MOIIHOCTH B
TEUCHHUE OonmpIIeT0  TEpHOJa  BPEMEHH,  UYEM
ycTaHoBleHHass B MeHIO [408] 3amepkka peakuumud Ha
MpEeBAPUTENBHBIN aBapUUHBIM CUTHAT O MHUHHMAJIBHOMN
MOIITHOCTH, TO ITIOJAETCsl TPEIBAPUTEIBHBIA aBapHHHBIN
CHTHal O  MHUHMManpHOM  MomHoctH.  Craryc
MIPEABAPUTEIHHOTO CHTHAJIA O MHHUMATbHONH MOIIHOCTH
JIOCTYIIEH Ha OIHOM M3 mporpammupyembix pesne K1 — K3
IIPA  COOTBETCTBYIOUIEH HACTPOIKe (JOMONHUTENbHBIC
CBEJICHUS CM. B OIIMCAaHUM pene, MeHto [530] — [532]).

‘4070 | YcraHoBka |

YpoBeHb npeasapuTensHOTrO
8 curHana o Hegorpyske

Mo ymonuaxuio: | 8%

[nanasoH: 0-100% ot P,

YpoBeHb NpeaBapuUTENbHOTO curHana
O Heforpyske.

0-100

3agepxka peakuum Ha
npeaBapuUTeEnbHbIN CUTHaM o
Heporpyske [408]

OTO MEHI0 JOCTYNHO B ciyyae, ecad B MeHio [401]
BKIIIOYCH aBapUHHBIN CHTHAI O Hemorpy3ke. B manHOM
MEHIO  HaCTpauWBaeTcs  3aJepkKka  peakIud  Ha
MpeIBapUTCIbHBIN  CHTHAaX O  Hemorpyske. Ecmm
(hakTHUECKasT MOIITHOCTH HA Bally JBUTATEN IMajaeT HIDKe
pasHHUNBI MEXIY 3HAYCHUSIMH HOPMaJbHOTO YPOBHS
Harpy3ku (MeHI0 [412]) u BBRIOpAaHHOTO MHHHUMAIIEHOTO
MIPEIBAPUTEIHFHOTO aBapHHOTO TpeAesia MOIIHOCTH
(meHto [407]) B TeueHMe OONBIIETO TEpPHONA BPEMEHH,
YeM yKa3aHHas 3aJlep)KKa PeaKIUy Ha IIPEIBAPUTEIHEHBIN
AaBapUMHBIA CHTHAI O MHUHUMAJIBbHOM MOIIHOCTH, TO
ToJacTCs TPEABAPUTCIBHBI aBapUHHBI CHTHAI O
MHUHUMAaJIHFHON MOIIHOCTH.

2031
(0]
3anep>K|<a peakunn Ha
O 5 npe,qBapMTeanbM CUrHan o
. HepOorpyske

Mo ymonuanuto: | 0,5 ¢

Onana3soH: 0,1-90,0 ¢
3agepxka peakumm Ha
0.1-90.0 npeaBapuUTenbHbIN aBapUAHbIN CUrHan

O Heaorpyske.

YpoBeHb aBapuUUHOro curHasna o
MWHUManbHOM MoLHOoCTH [409]

DTO MEHI0 JOCTYMHO B ciyyae, eciiu B MeHio [401]
BKJIIOUEH aBapuilHBII curHan o Henorpyske. B manHOM
MEHIO HacTpPauBaeTCs YpPOBEHb cpabaTbIBaHUs
aBapuUHOrO  CHUTHaJa O  HEAOIpy3Ke.  YPOBEHb
YKa3bIBa€TCsl B MPOLEHTAaX OT HOMHHAIBHON MOIIHOCTHU
JnBUraresns. ABapuiHBIA CUTHAJI O HEJOTPY3Ke MOJAETCs
Ipu  TajeHUH (AaKTHUYECKOM MOIIHOCTH Ha  Baily
JIBUTATellsl HIKE HOpPMallbHOI Harpysku (menio [412])
MHUHYC BBIOpaHHBIH [ONYCK Ha aBapUHHBIA CHTHAJI O
HEJoTpy3Ke B T€UEHHE OOINBIIEro MepHoaa BpEeMEHH, YeM
3a[epKKa PeaKlMU Ha aBapUHUHBIA CUTHAN O HEAOTPY3Ke,
ycTaHOBJIeHHas B MeHio [410].

40092

YpoBeHb aBapuUMHOIo curHana o
1 6 MWUHUMAarnbHOW MOLLHOCTHU

Mo ymonuaxuio:| 16%
0-100% ot P,

YpoBeHb aBapuMHOIo curHana o
He[orpyske

[nanasoH:

0-100

3agepxka peakumm Ha aBapUNHbLIN
curHan o Heporpyske [410]

OTO MEHI0 JOCTYNHO B ciiy4dae, ecid B MeHio [401]
BKJIIOYEH aBapUWHBIA CHTHall O Henorpyske. B manHoM
MEHIO HACTpauBaeTCs 3aJepiKKa PeakUU Ha aBapUNHBIN
CUTHAJ O Helorpy3ke. ABapuiHBII CUTHAT O HEIOTPy3Ke
MofIaeTCsl MPHU MaJeHUH (pakTHUECKOW MOIIIHOCTH Ha Baiy
JIBUTATENsl HIDKE HOpPMalbHOM Harpy3ku (MeHio [412])
MUHYC JOIIyCK Ha aBapUiHBIA CHTH&JI O HEIOIpy3Ke
(menro [409]) B TeueHue OONBIIETO MEPHOAA BPEMEHH,
YeM yKa3aHHas 3aJepKKa peaklUu Ha NpeaBapUTeIbHBIN
CUTHAJI O HEJOIPy3Ke.
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2701

3a,u,ep>|<|<a peakunn Ha curHan o

O 5 ’ HeZorpyske

Mo ymonuaHuto:| 0,5 ¢

AvanasoH: 0,1-90,0 ¢

0.1-90.0 3agepkka peakuum Ha curHan o
HeZorpyske.

ABTOHacTpouka [411]

DTO MEHIO JOCTYITHO MPHU BKIIOYCHHBIX B MeHIO [400] vn
[401] aBapwifHBIX CHTHaJax O TIEperpy3ke WIH
Henorpyske. Komanna  aBTOHAaCTpPOWKH — BBITIOJHSAET
n3MepeHne  (GaKTHYECKOM Harpy3Kd  OBUTATeIs U
ABTOMATHYECKH YCTaHABIHBACT HOPMAIbHYIO HArpy3Ky B
MeHto [412].

Jns BbINONHEHWs aBroHAacTpoiiku BbiGepure YES u
HaxMuTe Enter B mpoliecce HOpManbHOW paOoThl. B
cllydae YCIICIIHOTO BBIIOJIHEHUS aBTOHACTPONKM Ha
JCIJICE B TEUCHHUE JABYX CEKyHJ oTobpaxkaercs “SEt”.
ITocne »TOoro cHoBa OTOOpaXkaeTcsi CIOBO  “no”.
ABTOHAcCTpOHKYy MOXHO TaKKe WHHUIMMPOBATh dYepe3
aHAJIOTOBBIH/ I (POBOI BXOJ (monoTHUTENBHBIE

CBeJICHUsI CM. B omrcanuu MeHio [500]).

MPUMEYAHWE: ABTOHacTpolika paspeLueHa TOMNbKo B
npouecce paboTbl Ha MNOMHOM HaMNpPSHKEHWUM.

MPUMEYAHWE: MNpwn ncnons3oBaHum MOHUTOpa
Harpysku ybeguntech, YTO HOMVHarbHas MOLLHOCTb
JBuratens npaBuIibHO HAacCTpoeHa B MeHto [212].

L

HopmanbHas Harpy3ska

100

Mo ymonuaHuto: | 100%

[nanasoH: 0-200% ot Py,

0-200 HopmanbHas Harpyska

BbixogHas Mol HOCTb Ha Bany [413]

DTO MEHIO JOCTYITHO IMPH BKIIOUEHHBIX B MeHI0 [400] mn
[401] aBapwifHBIX cHTHajdax O TMEperpy3ke WIH
Hemorpy3ske.  MeHro  ofecriedmBaeT — WHAWKAIIIO
(dakTHdecko  MONTHOCTH Ha Bamy. FEro MoXHO
WCTIONB30BaTh B Ka4yeCTBE BXOMHOH HH(OpMAIWU TIpU
PY4YHOI HacCTpoOMKe HOpMAJILHON Harpy3KH.

2730

)

BbIxogHas MOLWHOCTL Ha Bany

0

[nanasoH: | 0-200% ot P,,

0
411)2
ABTOHacTponka

n o
Mo ymonyaHutio: | no
[nanasoH: no, YES
no Bes pencteus
YES ABTOHacTpoiika

HopmanbHas Harpy3aka [412]

DTO MEHIO JOCTYITHO MPHU BKIIOYCHHBIX B MeHIO [400] vn
[401] aBapwifHBIX CHTHaJax O TEperpy3ke WIH
Hejorpyske. HopmasbHasi Harpy3ka — 3TO MOIIHOCTh Ha
BaJly, HEOOXOMMasl IIPU HOPMAJIbHBIX YCJIOBUIX PabOTHI.
[To ymomuanuio HopMansHOH Harpy3koi cunraercs 100%
HOMHHAJILHON MOII[HOCTH JIBUTAaTeNs. B 3aBUCHMOCTH OT
pa3MepoB JBUTaTeNs Uil JaHHOTO TPUMEHEHHS JTO
3HauYeHHE MOXKET ObITh CKOppekTHpoBaHo. HopmanbHyio
HArpy3Ky MOXKHO JIETKO CKOPPEKTHPOBaTh C MOMOIIBIO
(yHkuu aBToHacTpoliku B MeHio [411]. HopmanbHas
Harpy3ka  yCTaHaBIMBAeTCS B  MPOLEHTax  OT
HOMHHAJIHON MOII[HOCTH JIBUTATEIIsI.

8.8.2 BHewHW aBapunHbIN curHan
[420]

MSF 2.0 MoxeT TreHepuUpoBaThb AaBapUIHBIN CHUrHAI
COIVIACHO CTaTyCy BHEINHEro curHana. J[ms momydeHus
MOAPOOHOTO OMMCaHMs (YHKIWI BHEIIHUX aBapUHHBIX
CUTHAJOB CM. IyHKT 8.9.5, cTp. 98.

I[OCTyHHI;I CJICAYIOIHNEC BapUaHTbl BHCITHETO aBapPIﬁHOFO
CHUTHaJa:

Bbikn
Buemnuit aBapuitHbIi CUTHAM OTKIIIOYEH.

MpeaoynpexaeHune

B ciyyae oTKpbITHS BXOa BHEIIIHETO CUTHAJA Ha IUCIUIee
oroOpaxkaeTcss  CUTHaIbHOEe  coobmenne F17 wm
aktuBupyercs pene K3 (mpu kxoH(urypamuu pene mo
yMmonuanuio). OfHaKko BUTaTelb HE OCTAaHABIMUBAETCA, U
pabota nponomkaetcs. [locie 3akphITUS BXO/Ia BHEIITHETO
CHUTHAJa CHUTHAJIBHOC COOOINCHHE WCYC3HET, W pelie
Mepe3amycTuTcss. ABapUiHBIA CcHTHAI —cOpachiBaeTCs
TaKXe BPYUHYIO.
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Buiber

B ciy4ae oTKpbITHS BXO/Ia BHEIITHETO CHI'HAJIA Ha IUCILIee
oroOpakaeTcs  curHajgbHoe  coobmienne F17 m
aktuBupyetrcs pene K3 (mpm kxoHpurypamum peie 1o
YMOJYaHHIO). ABTOMaTHYECKH OTKIIOYACTCSI HAIIPSDKEHUE
Ha JiBurarene. J[Buraresb 0CTaHABIUBAETCS BHIOCTOM.

OcraHoB

B cnyyae oTKpbITHS BXOJ]a BHELUTHETO CUTHAJIA HA AUCIIIIee
oroOpaxkaercs  CUrHaiIbHOe  coobmernme F17 wu
axtuupyercs pene K3 (mpu koHUrypamuu pene Imo
YMOJTYaHHIO). JBurarens OCTaHaBJINBAETCS B
COOTBETCTBUH C HACTpoilkamMu ocTtaHoBa B MeHIo [320] -
[325].

TopmoxeHune

B ciy4ae oTKpbITHS BXO/Ia BHEIITHETO CHI'HAJIA Ha TUCILIee
oroOpakaeTcs  curHajgbHoe  coobmienne F17 w
aktuBupyetrcs pene K3 (mpm kxoHpurypamum peie 1o
yMonuaHuio). DYHKIHS TOPMOKESHHUSI aKTHBH3HPYETCS
COINIACHO METOAY TOPMOXKEHHs, BHIODAaHHOMY B MEHIO
[323], n mBuraremb OCTaHABIWBAETCS B COOTBETCTBHH C
HACTPOWKaMH aBapUHHOTO TOPMOXKEHHS B MeHIO [326] -
[327] (cuma 1 BpeMsl TOpPMOXKEHUS ).

TOpMO)KeHVIe C NogxXBaToOM BpaLllakoLllerocd

asurarens

OyHKIMS TOPMOXKEHUA C IIOAXBAaTOM BpaIlAIOIIErocs
JBUTATellsl aHAJOTMYHA  BBIILICONMCAHHOW  (DYHKINU
TopMOkeHHsI. OfHaKo, €clIM BBHIOPAHO TOPMOXKEHHE C
MOAXBATOM  BPAILLAIOLIETOCS  JBUrAareisi, TOPMOXKCHHE
MOXKET OBITh 3aIyILIEHO JaXe U3 HEAKTUBHOTO COCTOSHHS
MyTeM OTKPBITHS BXOAa BHEIIHEr0 CHUrHaja. OTO
03HAuaeT, 4YTO MAIKUH IIyCKareslb  IOAXBAThIBACT
JBUTATeNIb, KOTOPBI OCTaHaBIMBaeTCs BBIOETOM, U
TOPMO3UT €ro J0 IOJHOIO OCTaHoBa. BapuaHT
TOPMOXKECHHUS C IIOAXBATOM BPAILLAIOLIETOCS JBUTATENS
JIOCTYIIEH TOJIBKO ISl BHEIIHETO aBApUHHOIO CUTHAJIA.

Ecmu pabora Obila 1mpepBaHa UW3-3a  BHEIIHETO
aBapUUHOTO CHUTHaja, MJsl Iepe3alycka JBUTaTess
noTpedyeTcs py4Hol cOpoc M HOBas Mojada MyCKOBOTO
curHana. CurHan cOpoca M IyCKOBOH CHTHAlT MOKHO
noaarb 4€pe3 maHeIb YNpaBJICHUA, AUCTAHOUOHHO HJIN
yepe3 IOCIIeIOBAaTeIbHYIO0 CBSI3b, B 3aBHCHMOCTH OT
WCTOYHMKA yINpaBjieHus, BbIOpaHHOro B MeHwo 200.
Hes3aBucuMo 0T BBIOPaHHOTO HWCTOYHHUKA YIPABICHHS
BCEera MOXXHO WHHMIMHPOBAaTh cOpOC dYepe3 MaHelb
YIIpaBJICHUS.

MPUMEYAHUE: CHpoc yepes naHenb ynpasneHuns He
NpUBEAET K MyCKy ABUraTensi.

250/

[encTtene Npu BHELWHEM

0 F F aBapumnHoMm curHane (kog F17)

Mo ymonyanuio: | oFF

Onana3soH: oFF, 1,2,3,4,5

oFF BHeLUHWIA aBapUMHBIN curHan
OTKITHOYEH.

1 MpenynpexaeHue

2 Beiber

3 OcrtaHoB

4 TopmoxeHne

5 TopMoXeHue ¢ nogxesaTom
BpaLLlatoLLerocs aABuratens

8.8.3 3awwuta cetn

MSF 2.0 HempepbIBHO OTCIEKHBAET HAIpPSDKEHUE CETH.
OTO 3HAYMT, YTO IBUTaTelIb MOXXHO JIETKO 3alIUTHUTH OT
TIepeHaNpPsDKEHIUS U TIOHIDKEHHOTO HAIPSDKEHUS, a TaKkkKe
OT ycloBHM aucOanaHca HanpsokeHUi. J[ocTymeH Takxke
aBapUIHBIN CUTHAT 00 M3MEHEHHH YeperoBaHus (da3.

IIOCTyHHI:-I CJICAYIOINC BaApUAHTLI 3allIUTHI CCTU:

Bbikn
MGTOI[ 34U THI OTKJIFOYECH.

MpepynpexaeHue

Ha  nmucmnee oToOpakaercst COOTBETCTBYIOLIECE
CUTHaJbHOE coolmieHne u aktuupyercs pene K3 (mns
KOH(MUTYpAIUH pere Mo yMoauaHuo). OIHAKO TBUTATEIh
HEe OCTaHaBIWBaeTCs, W pabora mpopoikaercs. [locie
YCTpaHEeHHUs] 0TKa3a CHI'HaJIbHOE COOOILIEHNE MCUE3HET, U
perie mepe3amnyCcTUTCs. ABapHHBIA CUTHAJ COpachIBacTCs
TaKXe BPYUHYIO.

BbiOer

Ha  nmumcmmee oTobpakaercst COOTBETCTBYIOLIEE
CUTHaJbHOE cooOmmeHne u akTuBupyercst pene K3 (mms
KOHQUTYpaIlld peje MO yMOTYaHHWIO). ABTOMATHYECKH
OTKJIIOYAeTCs HAaNpspKeHHEe Ha ABHrarene. JlBurarenb
OCTaHaBIIMBACTCS BHIOETOM.

OcraHoB

Ha  nmucmnee oToOpakaercst COOTBETCTBYIOLIECE
CHUTHAIIbHOE CcOoO0OIeHne U akTuBUpyeTcs pene K3 (s
KOHQUTYypalui pejie M0 yMONYaHuio). J[Burarenb
OCTaHABJIMBAaCTCSI B COOTBETCTBUH C HACTPOUKAMU
ocrtaHoBa B MeHIo [320] - [325].
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TopmoxeHune

Ha  pucmnee oToOpaxkaercs COOTBETCTBYIOIIIEE
CHUTHAIILHOE COO0OIeHne W akTuBHpyeTcs pene K3 (s
KOHQUTypaluu  peje 1o yMoim4aHuioo). DyHkuus
TOPMOXKEHHSI ~ aKTHBH3UPYETCSI ~ COIIACHO  METOAY
TOPMOYKEHHMSI, BHIOMpaeMoMy B MeHIo [323],  aBUTaTeins
OCTaHABJIMBACTCSI B COOTBETCTBHMM C HACTPOWKaMH
aBapuifHOro Topmo3a B MeHio [326] - [327] (cmma
TOPMOXKEHHSI U BPEMsi TOPMOXKCHUS]).

ABapuifHBIf CHUTHaJd O MEpeHaNpsDKEHUH, TOHWKEHUN
HanpsHKEHUS WIH nucOanance HanpsKeHUi
ABTOMAaTHYECKH CcOpachlBaeTCsi MpH I0Ja4e HOBOTO
nmyckoBoro curtana. Ecim pabora Oblna mpepBaHa u3-3a
aBapuHOTrO CHrHaNa o0 M3MEHEHHMH 4YepenoBaHus ¢as,
JUTS TIepe3arycKka JABHUraTelis MmoTpedyeTcsl pydHoil copoc
W HOBas Ioja4ya MyckoBoro currajia. Currana copoca u
Mycka MOXHO TIOfaTh 4epe3 TMaHeNlb YIpaBJICHU,
JUCTAHIIMOHHO MJIM 4Yepe3 IOCIEeOBATeNbHYIO CBS3b, B
3aBUCHMOCTH OT MCTOYHHKa YIPaBICHHS, BBIOPAHHOTO B
mento [200]. HezaBucumo OT BBIOpAHHOTO HCTOYHHKA
yHOpaBJIeHUs, BCErJja €CTh BO3ZMOXHOCTH IOCIATh CUTHAI
cOpoca yepes maHesb yIpaBlIeHuUsI.

MPUMEYAHWE: C6poc Yepes naHenb ynpasneHns He
NpuBEAET K MyCKy ABUraTens.

ABapuiHbIN curHan o gucbanaHce
HanpsxkeHun [430]

B naHHOM MEHIO BKIIOYAETCA ABapUMHBIA CHUTHAlI O
nucbanance HaTIpsDKSHUH 51 BEIOMpaeTCs
COOTBETCTBYIOIIICE aBAPHITHOE JICHCTBHE.

730

)

ABapuiiHbIN curHan o
F F avncbanaHce HanpsikeHui (kog
curHana F8)

O

YpoBeHb gucbanaHca HanpsXXeHumn
[431]

DTO MEHI0 JOCTYNHO B ciyyae, eciu B MeHio [430]
BKITIOYCH aBAPHHHBIA CUTHAM O IucOaIaHce HaMpsKCHHH.
B  nmamHOM MeHIO  yKa3bIBaeTCSI ~ MaKCHMAaJbHBIH
pa3peuIcHHBI YpOBeHb nucOananca HampspkeHud. Ecnm
pasHUIIa  MEXAy  JIOOBIMH  JByMs  JIMHCHHBIMA
HaNPsHKSHUSMH TIPEBBICUT YKa3aHHBIH YPOBCHD B TCUCHUE
BpPEMEHHU 3allepXKKH cpabaThIBaHUS, yCTAaHOBJICHHOTO B
MeHro [432], momaeTcst aBapuiTHBIN CUTHAI O qricOanaHce
HATpSDKCHUI W BHINIONHACTCS NeHCTBHE, BHIOpaHHOE B
menro [430].

4313

YpoBeHb AncbanaHca
1 O HanpsKeHUn

Mo ymonyanuio: | 10%

[vnanasoH: 2-25% ot U,

2-25 YpoBeHb AncbanaHca HanpsXKeHnn.

3agepxkka cpabaTbiBaHUSA
aBapuMHOro curHana o gucbanaHce
HanpsxeHun [432]

DTO MEHI0 IOCTYMHO B ciyyae, ecid B MeHio [430]
BKJIIOUEH aBapHUiHBIA CHTHAJ 0 IucOaliaHce HanpsHKEHHUH.
B nanHOM MeHIO yKa3bIBaeTCs 3afiepiKKa cpadaTbIBaHHS
Ha aBapHHHBIA CHTHAI 0 qucOanaHce HampshkeHuid. Eciu
pasHMIa  MEXIy  JIIOOBIMH  IBYMS  JIMHEHHBIMH
HaMpsOKEHUSIMM  TIPEBBICUT yKa3aHHbIM B MeHIO [431]
YpOBEHb B TEYCHHE BBIOPAHHOTO BPEMEHHU 3aICPIKKU
cpabarbIBaHMsl, IIOAAeTCS  aBapUHBIA  CHUTHAT O
nucbanaHce HaNpsDKEHWH W BBINOJNHSETCS  JICHCTBHE,
BEIOpaHHOE B MeHIO [430+].

4[32)° | YctaHoska |

3agepxka peakuum

1 ’ cpabaTbiBaHWs aBapuUnHOro
curHana o gucbanaHce

HanpsKeHUn

Mo ymonuanumto:| 1 ¢

Mo ymonuanwuio:| oFF

[OwanasoH: oFF,1,2,3,4

oFF ABapI/II7IHbII7|~CI/IrHaJ'I o0 aucbanaHce
HanpsHKEHUA OTKITHOYEH.

1 MpenynpexaeHue

2 Briber

3 OctaHoB

4 TopmoxeHue

[wnanasoH: 1-90 ¢

3agepxka cpabaTbiBaHUSA aBapuMNHOro

1-90 y
curHana o gucbanaHce HanpsbKeHui.
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ABapuUrHbIA cuUrHasn o
nepeHanpsxeHun [433]

B nmaHHOM MEHIO BKIIOYAETCS aBapUMHBIA CHUTHAlI O
TEpPEHANPSHKEHUN W BBIOMPACTCS  COOTBETCTBYIOIIEE
aBapHiiHOe AeiicTBUE.

433

)

CvirHan o nepeHanpsixeHum (kog
aBapwiiHoro curHana F9)

oFF

3agepxkka cpabaTbiBaHUSA
aBapuMHOro curHana o
nepeHanpsxxeHun [435]

DTO MEHI0 JOCTYNHO B cilyyae, ecilid B MeHio [433]
BKJIIOYEH AaBApUMHBIA CUTHAJI O MepeHanpspkeHud. B
JTAHHOM MEHIO YKa3bIBaeTCs 3a/IepXKKa CpabaThIBaHUS Ha
aBapWAHBI CHUTHAJ O TMepeHanpsbkeHun. Ecmm moboe
JMHEIHOE HaNpsDKCHWE TIPEBBICHT YCTAHOBICHHBIH B
MeHIO0 [434] ypoBeHb B TE€UEHHE YKAa3aHHOTO BPEMEHH
3a7Iep>KKU cpadaThIBaHNUs, TOACTCS aBapUHHBIN CHTHAI O
MIEpCHANPSDKCHUN M BBITTOTHSACTCS JCHCTBHE, BEIOpAaHHOE
B MeHIo [433].

Mo ymonyaHuto: | oFF

[OwanasoH: oFF, 1,2,3,4

oFF ABapuiiHbIA curHan npu
nepeHanps»XeHny OTKIOYEH.

1 MpenynpexaeHue

2 Beiber

3 OcrtaHoB

4 TopMmoxeHue

YpoBeHb nepeHanpsaxxeHust [434]

DTO MEHIO IOCTYITHO B cily4ae, ecid B MeHo [433]
BKJIIOYEH AaBapUMHBIM CHUTHA O TMepeHanpspkeHuu. B
JAaHHOM MEHIO YKa3bIBaeTCsl YPOBEHb HANPSDKCHHS IS
aBapUIHOTO CHTHAJIa O TepeHanpspkeHud. Ecnmu moboe
JUHEHHOE HaNpsDKEHUE NMPEBBICUT YKa3aHHBIN YPOBEHb B
TEYeHHE BpPEMEHHU 3aePKKHI cpabarsIBaHuS,
YCTaHOBJIEHHOTO B MeHIO [435], momaercs aBapHHBII
CHUTHAJ O TIEPECHANPSDUKEHHUN W BBHIONHACTCS JeHCTBUE,
BBIOpaHHOE B MeHIo [433].

232°
)

YpoBeHb nepeHanpsikeHnst
115

Mo ymonyanuio: | 115%
100-150% ot U,
YpoBeHb nepeHanpspkeHns

[wnanasoH:
100-150

235° [Voranosra |

0

3apepxka cpabaTbiBaHUs
1 aBapUIHOTO curHana o
nepeHanpsHKeHum

Mo ymonuanuto:| 1 ¢

Onana3soH: 1-90 ¢

3apepxka cpabaTbiBaHUS aBapuUMHOrO
CUrHana o nepeHanpsbkeHuu.

1-90

ABapUrHbIA CUrHas O MOHUXEHHOM
HanpsxeHuu [436]

B 1aHHOM MEHIO BKJIIOYAETCs aBapUWHBIM CUTHAI O
IOHMKEHHOM HaTIPSHKCHUT 31 BEIOMpaeTcs
COOTBETCTBYIOIIIEE aBAPUIHOE JICHCTBHE.

YctaHoBKa

4360

CurHan o NoHWKeHHOM
HanpskeHun (Koa aBapuHOro
curHana F10)

oFF

Mo ymonyaHuio:| oFF

[wnanasoH: oFF, 1,2, 3,4

oFF ABapUMHBIA CUrHan o NOHWXEHHOM
Hanps>KEHUN OTKITHOYEH.

1 MpenynpexaeHue

2 Boiber

3 OctaHoB

4 TopmoxeHue
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YpoBeHb NMOHMXEHHOIO HanpsXeHus
[437]

OTO MEHI0O IOCTYNHO B Cilyyae, €cid B MeEHI0 [436]
BKIIIOYEH  aBapWiHBIH  CHUTHAJI O  IOHIKCHHOM
HamnpspKeHHH. B TaHHOM MEHIO YKa3bIBaeTcsi YpOBEHb
HaNpspKeHUsl JUI aBapUHOTO CHTHAlla O MOHIKEHHOM
HampspkeHuH. Ecnmu  mro0oe  nmHEWHOE HampspKeHHeE
yIafeT HWKE YKa3aHHOTO YpPOBHS B TEUECHHE BPEMEHHU
3allepXKKU cpabaTbIBaHMUs, YCTAHOBICHHOTO B MeHIO [438],
MofaeTcs  aBapUMHBIH  CHUTHaI O  MOHIKEHHOM
HanpspKeHUH W BBITMONHSETCSl ACHCTBHE, BHIOpaHHOE B
MeHto [436].

41379

ypOBeHb NMOHWXEHHOoro
8 5 Hanpsa>XXeHna

Mo ymonuanuto:| 85%
75-100% ot U,

ypOBeHb MOHWXXEHHOIo Hanps>XXeHus

[nanasoH:
75-100

3agepxka cpabaTbiBaHMSA
aBapUNHOIo curHana o NOHMXEeHHOM
HanpskeHun [438]

OTO MEHI0 JOCTYIHO B cly4ae, €clid B MeHwo [436]
BKJIIOUEH  aBapUHWHBIA  CUTHal O  IOHW)KEHHOM
HamnpsDkeHUHM. B aHHOM MEHIO yKa3bIBaeTCsl 3alepiKKa
cpabaTblBaHMsS Ha aBapUHHBIA CHUTHAl O IOHMXEHHOM
HanpsokeHnH. Ecnu  mioboe  smHelHOe  HarpshKeHHe
yHageT HU)KE YCTaHOBJIEHHOTO B MeHIO [437] ypoBHA B
TEYeHNE YKA3aHHOTO BPEMEHH 3a/IePXKKH cpabaTbIBaHUs,
MOAAETCS ~ aBapUMHBIH  CUTHadl O  IOHW)KEHHOM
HaNpsOKEHNH W BBINOJHSAETCS JIEHCTBHE, BHIOpAaHHOE B
MeHIo [436].

2391°

MocnepoBatensHOCTb a3

L- - -

[wnanasoH: L123, L321

L123 MocnepoBartenbHocTb a3 L1, L2, L3

L321 MocnepoBatenbHocTb ha3 L3, L2, L1

L--- MocnepoBatensHOCTb has onpeaenuTs
HEBO3MOXHO

473/8)°

3agepxka cpabaTbiBaHMSA
1 aBapuiiHOro curHana o
MOHVKEHHOM HamnpPsKeHUM

Mo ymonuaHuto: | 1 ¢

[nanasoH: 1-90 ¢

3afepxkka cpabaTtbiBaHUsA aBapUMHOTO

1-90
CUrHana o NOHMKEHHOM HamnpsiKeHUn

MocnepoBatenbHOCTL da3 [439]
B JaHHOM MCHHIO 0T06pa>1<aeTcs{
IOCJIECA0BATCIbHOCTD (1)213.

TCKyLias

BHumaHue! Tekywasa nocrnegoBatenbHOCTb dha3 MOXeT
oTobpaxaTbCs TONbKO NPW NOAKMYEHHOM ABuUraTene.

CwurHan o6 nsmeHeHnn YyepegoBaHUS
das [440]

B 1aHHOM MEHIO BKIIIOYACTCS AaBAPUIHBIA CHUTHAI 00
W3MEHEHHH  4yepemoBaHus (a3 u  BeIOMpaeTcs
cooTBeTcTBYylomee aeicTBue. Ilyckatens mepen kakmoit
TIOIIBITKOM ITyCKa ONpeelsieT IOCNIe0BaTenbHOCTh (has3.
Ecnmn  ¢daktudeckas mocnenoBarensHOCTh  (az  He
COBIIQJIa€T C COXPAaHEHHOM B TMpOLECCE AaKTUBALUH
aBapuHHOrO CHrHaia o0 M3MEHEHHMH dYepenoBaHUs (a3,
BBITIOJIHSICTCSL JICHCTBUE, BEIOpaHHOE B JaHHOM MeHIo. B
ciyyae BblIOOpa BapuaHta 2 (BbiOer) mpu BBISIBICHUH
HENpaBWIGHONH MOCIEA0OBaTeIbHOCTH (a3 IyCK He
BBITIOJTHSCTCSI.

I[J'I?[ aKTHBallu1 aBapPIfIHOFO curHajga o0 H3MEHCHUU
YepeaoBaHUA (1)&3 JABUTATCJIb JOJIKCH OBITH IIOAKJIKOYECH, a
HaOpsKEHUE CCTU  BKIIFOYCHO. 2710 O3Ha4YacT, YTO
aKTHUBaluA aBapPIﬁHOFO CHUT'Halla 00 HN3MCHCHHNU
YepeaoBaHUA (1)&3 MOKET OBITh BEHIIOJHEHA Kak B
OCTAHOBJICHHOM COCTOAHHUM C BKIKOYCHHBIM BPYYHYIO
KOHTAaKTOpPOM CCTH, TAK U B IIpOLECCC pa6OTLI Ha ITOJTHOM
HaPs’KCHUH.

0 [Yotarosra |
230)° Veranosra |

CurHan o6 nsmeHeHum

YepepoBaHuAa a3 (kog
0 F F aBapwiiHoro curHana F16)

Mo ymonuanuio:| oFF
[wnanasoH: oFF, 1, 2
CurHan 06 n3ameHeHun YepegoBaHus
oFF
a3 OTKIMOYEH.
MpenynpexaeHue
2 Beiber

BHumaHue! Tekylas nocnegosatensHOCTb a3
oTobpaxaetcs B MeHto [439].
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8.9 Hactpoinku BBoga-BbiBOAA

B sToM paspene onucaHbl IPOrpaMMUPYEMBbIE BXOIbl U
BBIXOJBI.

[500]-[513] BxoaHble curHaibl
[520]-[534] Beixomubie CUTHAIIBI

[IprMep MOIKITIOYEHHUS C UCTIONB30BAaHUEM OOJBIIMHCTBA
JIOCTYIIHBIX BXOJIOB U BBIXOJIOB MOKa3aH Ha Puc. 52.

OToT pasmen BKIOYaeT B cebd Takke MOAPOOHEBIE
OTIMCAHWS CICAYIOMIHNX (PYyHKITHIA:

*  Komannsr ITyck / Crom / Copoc
*  OyHKIUHM NPABOTO/JIEBOTO ITyCKa
* DyHKIUU BHEIIHUX aBAPUNHBIX CUTHAJIOB

* Baemmnee yHapaBJICHUC Ha60p0M napamMeTpoB

8.9.1 BxogHble curHansbl

MSF 2.0 uMeeT omuH TpOrpaMMUPYEMBIH aHAJIOTOBBII/
IU(POBOH BXOA M YETHIPE MTPOTPAMMHPYEMBIX IIU(PPOBBIX
BXOJa VISl JUCTaHIIMOHHOTO YIPaBICHNUS.

Ananorosbin/undposon Bxopg [500]

AHanoroBbli/muGppoBo BXOJ[ MOXHO
3anporpaMMHUpPOBaTh AJsl PaboOThl B aHAJIIOTOBOM JIMOO
mudpoBom pexume. [lpu ucmonb3oBaHWU BXOAa IS
I_II/I(prBI)IX CUTHAJIOB JOCTYIIHBI CJICAYIOIIHNE BapHaHTBI
BhIOOpA:

[aTtuunk BpaLeHuns

Jdns  ¢GyHKIMH  TOPMOXEHHS MOXET HCIIONB30BaThCs
BHEIIHWH JardWk BpameHus. Ecmm g anamorosoro/
oupoBOro  BXOoga HACTpoeHa (QYHKIHS  JlaT4nka
BpaieHust B MeHio [500], TopMoskeHME OyIeT OTKIFOUYCHO
TIPY BBISABJICHUH HA BXOZE YHCIA UMITYJIbCOB, YKa3aHHOTO
B MmeHto [501].

MeaneHHasa ckopocCTb

OTOT BapHAaHT  HCHOJIB3YeTCS  IPU  YHPaBICHUH
MEIJICHHOW CKOPOCTBIO C MOMOIIBIO BHEIIHErO CHTHaja
(OTIOSTHUTENIbHBIE CBEJCHUS CM. B OMUCAHUM (DYyHKIUA
MEIJIEHHOW CKOPOCTH ¥ TOTIKOBOTO PEKUMa, IMyHKT 8.7.4,
ctp. 68). Ilpu BBIABICHHH HAa BXOJAE YUCJIA WMITYJIHCOB,
yCTaHOBIIEHHOTO B MeHIO [501], pexum MeIeHHON
CKOPOCTH IIPHU IyCKEe MK OCTaHOBE OYAET OTKIIFOYCH.

[MpaAMON TONYKOBbLIN PEXNM

DTOT BapHaHT TO3BOJNSET AKTHBUPOBATh MEIJICHHYIO
CKOpOCTh B TIPSIMOM HAallpPaBICHHH Yepe3 aHAJIOTOBBII/
nrdpoBoii Bxoa. MeieHHas CKOPOCTh OyZIeT akTUBHA 10
TeX IOp, MOKAa BXOMHOW CHTHAJ OCTAeTCs BBICOKHM.
JlonoNHUTENbHBIE CBEJCHUS CM. B ONMUCAHUM (GYHKIHH
MEJIEHHOW CKOPOCTH U TOTYKOBOTO PEKUMA, IYHKT 8.7.4,
ctp. 68. 3aMmerbTe, YTO IS HWCIOJB30BAaHUS OITOM
(GYHKIMU JODKEH OBITh BKJIFOYEH MPSMON TOJYKOBBIN
pexum ("JOG") B mento [334].

O6paTHbIN TONYKOBLIN PEXUM

DTOT BapHaHT TII03BOJISICT AKTHBHUPOBATH MEIJICHHYIO
CKOPOCTh B OOpaTHOM HAIPABJICHUU Yepe3 aHAaJIOTOBBIM/
U poBoii BXon. MeyieHHas: CKOPOCTh OYIET aKTUBHA JI0
T€X TOp, TOKAa BXONHOW CHTHAll OCTACTCS BBICOKHM.
JloToTHUTENBHBIC CBENCHHUS CM. B OMUCAHUU (DyHKIMA
MEJIEHHOM CKOPOCTH U TOTYKOBOTO PEKUMA, MMyHKT 8.7.4,
ctp. 68. 3aMmerbTe, YTO MJIs HUCHOJB30BaHUS OITOM
(GYHKIUN JOMKCH OBITh BKJIFOYEH OOpaTHBINA TOTYKOBEIN
pexum ("JOG") B menro [335].

ABTOHacTpouka

Ecmm s aHanoroBoro/mudpoBoro BXoaa yCTAaHOBJICHA
aBTOHACTPONKa, ee OymeT HHUITMHPOBATH (PPOHT BXOIHOTO
curHanma. 3amMeTbre, YTO  AaBTOHACTPOWKY  MOXKHO
BBINIOJIHUTh TOJIBKO B TIpoliecce paboThl Ha TIOJHOM
HanpsokeHuH.  JlOTONMHHUTENbHBIE CBElEHHS CM. B
onucannu (PyHKIUH MOHWUTOpa HArpy3kH, MyHKT 8.8.1,
ctp. 74

IIpyn ucnonp3oBaHUM BXOAA [JIsl aHAJIOTOBBIX CUTHAJIOB
JIOCTYIIHBI CIIEYIOIINE BApUAHTHI BEIOOpA:

Ananorosbin nyck/octaHos: 0-10 B / 0-20
MA nnn 2-10 B / 4-20 MA:

AHanoroBeIi/IU(GpPOBOH  BXOA  HUCIONB3yeTCs IS
HCXOHOTO CHT'HAJIA, YIPABJISIONIETO aHAIOTOBBIM ITyCKOM
u ocraHoBoM. Jlns BbIOOpa IOCTYNHBI JiBa JIUaria3oHa
curnanos (0-10 B / 0-20 MA wimm 2-10 B / 4-20 mA).
AHaJOroBbIi MyCK/OCTaHOB aKTUBHPYETCS MIPU BHIOOPE B
MeHto [500] Bapumanta 6 wiam 7. JlomomHUTENbHBIE
CBEJICHUS CM. B OIIMCAaHHU aHAJIOTOBOT'O IyCKa/OCTaHOBa,
ctp. 86.
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00

YcTaHoBKa

AHanoroBbI/LMGPOBON BXOS

oF F

Mo ymonyanuio:| oFF

[wnanasoH: oFF, 1-7

oFF AHanorosbIA/LncpoBOM BXOS OTKMIOYEH
Lndposon, Jatumk BpaLleHus
Lincdposon, MegneHHas ckopocTb

3 Lindpposon, MpsiMon TONMYKOBbLIN peXxnm

4 Lindposoin, O6paTHbIA TONYKOBbLIN
pexmm

5 Lindposoin, ABTOHacTpoika

6 AHanorosbii nyck/octaHos: 0-10 B/0-20
MA

7 AHanoroBbIv nyck/octaHoB: 2-10 B/4-20

MA

L1
L2
L3

PE

N4 —H4—— 3

iy i)

Bbixoapl pene

Bxog PTC

O

—

LLL2L3PE  O0102PE 21| ;22| 23| yp24| 33| ;31| 32 69 70
T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77
Myck/ocTaHos | YcTaHoBKa W3amepeHne

(s 1 WcxopHbin
0 aHanorosbl

CVIFHaﬂl

L

i)

undpposon
BXOf,

+ —

napameTps

:
o 0

Lindoposele Bxofbl  AHanorosbiit/ AHanoroseii  LincppoBbie Bxoabl

BbIXO4,

03-F18-2

Puc. 52 Ilpumep nooxnrouenus ¢ UCHOIb308aHUEM
YUPPOBBIX U AHATIO208bIX BX0008 U BLIXO00E
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Lindoposon Bxop,

AHanoroBeI/IN(PPOBOH BXOJ HCIOJIB3YeTCsS B KayecTBE
mudpoBoro Bxofa, eciau B MeHio [S00] BEIOpaH OmuH W3
BapuaHToB 1-5. Ilepembruky J1 HEeoOXOmIMMO yCTaHOBUTH
JUIS. KOHTPOJISL HAIPSDKEHUS, TO €CTh 110 YMOTUaHHUIO.

BxomHoli curHan BocpuHUMAaeTcs Kak | (BBICOKHI), €CIn
BXOAHOE HampsbkeHue mnpesbimaeT 5 B. Ecnu Bxonmnoe
HaIpsDKEHUE HIDKE 5 B, BXOJIHOU CHUTHAJ
uHTepnperupyercs kak 0 (Hm3kuii). BxomHoit curHan
MOXET TEHEPUPOBATHCS C IIOMOINBI0 BHYTPEHHETO
YIPaBISIONIETO HAIPSHKECHIS MTUTaHAS myTeM
MOJAKIIIOUEHHST TEPEKIIIouaTeNst MexIy Kiemmon 14
(amanoroBelit/poBoit  Bxom) W 18 (HampspkeHHe
MATaHWs Ha KIeMMEBI 14, 16 u 17).

14 18
J [S/s7d
-~ s
03-F53-2

Puc. 53 Iooxkniouenue 07is1 6X00H020 YuPPo8020 CueHANA.

Lindoposble BxoaHble nmnysbcbl [501]

DT0 MEHI0 JOCTYIIHO B CiIydae, €CJIH aHaJIOTOBBIN/
mupoBOH BXOX 3amporpaMMupoBaH B MeHro [500] Ha
UGPOBBIE BXOAHBIC CHUTHAJBl JaTYMKa BPAIICHUS
(BapuaHT 1) WM MeUIEHHOW ckopoctH (Bapuant 2). B
JAaHHOM MEHIO YKa3bIBACTCS YUCIO MMITYJIHCOB, KOTOPOE
OTKIIIOYAeT COOTBETCTBEHHO (DYHKIIMIO TOPMOXKEHHS FIITH
MEIJIEHHON CKOPOCTH..

NMPUMEYAHWE: YuyntbiBatoTCa BCE MMMYINbLChI, KaK C
NOMNOXMUTENbHBIM, TaK U C OTPULATENBHBIM MEPEXOAOM.

ZTo1°

LincpoBble BxogHble MMMYTbChI

1

Mo ymonuaHuto: | 1

[nana3soH: 1-100

1-100 Yucno nmnynscos

AHarnoroBbin BXoA

AHaNOroBBI/IN(POBOIA BXOJ HCIHOJIB3YETCS B KauyecTBE
aHAJIOTOBOTO BXO/a, eciu B MeH0 [500] BeIOpaH oquH 13
BapuaHTOB 6-7. B 3ToM cityuae BXOX MOXKHO HACTPOUTH Ha
CUTHAJl HANpsHKEHUS WIN CUTHAI TOKa C IOMOUIBIO
nepembrukd J1 (cm. Puc. 54). ITo ymomyaHuio nepeMbraka
J1 nHactpoena Ha curHan HanpspkeHus. CoracHo
BBIOpaHHOMY IIyHKTY MeHI0 [500] curHanm Oynmer
BocripuHuMarkes kak 0-10 B/0-20 MA wm 2-10 B/4-20
MA (cM. Puc. 55).

14 15
T T

AHanoroBbIi/
umncpoBou Bxoa,

03-F131-2

Puc. 54 Iooxnouenue 015 ananoeo8020/yuposozo
6x00a u Hacmpouka nepemviuku J1 ons
AHAN0208020 KOHMPOJISL CULbL MOKA UTU

HANPANCEHUS.
A
100% 4 — — — — — — — — — — —
|
|
75% |
|
0-20mA |
0-10V |
50% -
|
|
25% | |
4-20mA
210V |
|
I BxogHon
0 4mA 2oma  oMTHan
oV 10V
03-F136-2

Puc. 55 Ananozosutii 6xo0

AHanorosbI Nyck/oCTaHOB

ITyck m OCTaHOB MOXHO BBINOJHATH B COOTBETCTBHH C
CHUTHAJIOM TIpollecca Ha aHaJoroBOM/IH(poBOM BXOxe.
OTO 3HAYWT, YTO, HANpHMEp, PabOTOM Hacoca MOXKHO
YIPaBISATh 110 CUTHAITY TIOTOKA.

AHaJOTOBBIN ITyCK/OCTAaHOB JOCTYIIEH B Ciydae, €ClH B
MeHto [200] BbIOpaHO AWCTAHIIMOHHOE YMPABICHHUE WIIH
yIIpaBlIeHUE Yepe3 MOCIeIOBaTeIbHYIO CBS3h (BapHaHT 2
uiu 3).

MPUMEYAHUE: AHanoroBblii Nyck/0CTaHOB
HepocTyneH npu Beibope B MeHto [200] MCTOYHUKOM
ynpaBneHus naHenu ynpasneHus (sapuaHT 1).
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Ecnu HyCKOBOﬁ CHUIr'HaJl mnoaacTCsa AUCTAHIIMOHHO HWIN
Yyepe3 MOCJIeIOBaTeNbHYI0 CBs3b (COINIACHO YCTaHOBKE B
MeHio [200]), MSrkuif myckaTelb HMPOBEPUT HCXOTHBII
aHaJIoroBbIi/1udpoBol curHan. [lyck OyneT BBHINOJHEH,
€ClIi ypOBEHb OJTOr0 CHTHaja TIPEBBICUT YpPOBEHb
BKJIFOYEHHsI aHAJIOTOBOTO MyCKa/OCTaHOBA, BHIOPAHHOE B
MeHio [502], B TeueHHE BpEMEHH, IPEBBIIIAIOIIETO
YCTaHOBIIEHHYI0O B MeHI0 [504] 3agep Ky aHajIoroBOTO
mycka/ocranoBa. OcTaHOB OyleT BBIMOJIHCH, €CIH
YpOBEHb HCXOJHOTO CHTHaJa OygeT HHXe YPOBHSA
BBIKJTFOUCHUS aHAJIOTOBOTO MyCKa/OCTaHOBA, BRIOPAHHOTO
B MeHI0 [503], B TeueHMe BpEMEHH, IPEBBIIIAIOIIETO
YCTaHOBIIEHHYI0O B MeHI0 [504] 3a7ep Ky aHajIoroBOTO
MyCKa/OCTaHOBA.

MPUMEYAHWE: Ecnu BblIGpaHHbI YpOBEHb
BKITIOYEHUS aHanoroBoro nycka/ocraHoBa MeHbLUE UIn
paBeH YPOBHIO AMNs OTKIOYeHUs], Myck OyaeT
VHULIMMPOBAH YPOBHEM HUXE YPOBHS BKIOYEHNS Ha
aHanoroesom Bxoge. lNpeBbllleHne YypOBHS BbIKMOYEHNS
B 3TOM Crly4Yae Bbl30BET OCTaHOB.

CBeTONMOMHBIN MHAUKATOP ITyCKa/OCTaHOBA HA TIEpEIHEH
nareau MSF Oyaer Murarh, €CiIM MycKaTelIb HaXOMUTCS B
PSKUME OJKHIaHUS aHATIOTOBOIO MyCKa.

MpepynpexaeHune: Muratowun cBETOAMOOHbLIN
MHAMKaTOpP Nycka/OCTaHOBA yKa3blBAET HA PEXUM
OXWAaHWs, HanpuMep aHanoroBoro nycka. [isuratens
MOXeET ObITb 3anyLLeH aBToMaTu4ecku B Mtobo MOMEHT

3HayeHune ans BKIYEHUs
aHanorosoro nycka/octaHosa [502]

OTO MEHI0 JOCTYNHO B ciyyae, ecad B MeHio [500]
aKTHBUPOBAaH aHAJIOTOBBIM ITyCK/OCTaHOB (BapHaHTHI 6
wid 7). Ecom WCXOAHBIH CHWTHajd Ha aHaJoroBoM/
OU(GpPOBOM BXOIE MPEBBIMIACT YKA3aHHBIH YpOBEHb
BKJIIOYCHHUS] B TEUEHHE BPEMEHH, yKAa3aHHOTO B MEHIO
[504] xak BpeMs 3a7ep >KKH aHAJIOTOBOTO ITyCKa/OCTaHOBA,
OyZeT BBIITOTHEH ITyCK.

VYpoBeHb BKJIIOYEHHS aHAJIOTOBOTO  ITyCKa/OCTaHOBA
yKa3bIBaeTCd B IPOLECHTaX OT JAWalia3oHa BXOAHBIX
CUTHAJIOB. JTO 3HAYMT, YTO MPHU HACTPOIKE aHAJIOrOBOTr0/
mudppororo Bxoma Ha 0-10 B moct. Toka/0-20 MA
(BapuanT 6 B meHto [500]) 25% cootBeTcTBYIOT 2,5 B min
5 MA. Ecnit ananoroBslit/un¢poBoii BXoJ HACTpOEH Ha 2-
10 B nocr. Toka/4-20 MA (Bapuaut 7 B MeHto [500]), To
25% cootBeTcTBYIOT 4 B 1u 8 MA.

502)°
O

YpOBEHb BKITHOYEHUSI
2 5 aHanoroBoro nycka/ocrtaHosa

Mo ymonyanuio:| 25%

[nanasoH: 0-100% AnanasoHa BXOAHbIX CUrHaMoB

YpoBeHb BKOYEHNST aHaN0OroBoro

0-100
nycka/octaHoBa.

YpoBeHb BLIKMOYEHUS aHaNoroBoro
nycka/octaHoBa [503]

DTO MEHI0 NOCTYMHO B ciyyae, ecid B MeHio [500]
aKTHBHUPOBAaH aHAJIOTOBBIN MYCK/OCTAaHOB (BapHaHTHI 6
win 7). Ecnum WCXOOHBIM CHUTHAI Ha aHAJIOTOBOM/
nUGpPOBOM BXOJIE MAagacT HIKE YKAa3aHHOTO YPOBHS
BKJIIOUCHUA B TCUCHUEC BPEMCHH, YKAa3aHHOTO B MCHIO
[504] xak Bpemsi 3a/1ep)KKH aHAJIOTOBOTO ITyCKa/0CTaHOBA,
Oy/IeT BBIIIOJIHEH OCTaHOB.

MPUMEYAHWE: Ecnun BbIGpaHHbI YpOBEHb
BbIKIIOYEHMWS aHarNoroBoro nycka/octaHosa Gonblue
WNn paBeH YPOBHIO OTKIIOYEHNS, OCTaHOB OyAeT
VHULIMMPOBAH YPOBHEM HUXE 3HaYeHus Ans
BbIKITIOYEHNS Ha aHanoroBom/LndpoBOM BXoAe.

MPUMEYAHWME: OcTtaHOB MOXHO TakKe BbINONMHUTb
npv Nofy4YeHnn nNyckaTenem curHana octTaHoBa Yepes
OUCTaHLMOHHOE ynpaBneH1e unmn nocnegoBaTerbHy
CBA3b.

MPUMEYAHUE: Ecnn BbIOpaHHbIN ypOBEHb
BKITHOYEHUS aHaroroBOro nycka/octaHoBa MEHbLUE Wi
paBeH YPOBHIO OTKMOYEHMS, Nyck ByaeT MHMUMUpOBaH
YPOBHEM HIKE YPOBHS BKINIOYEHUS HA aHanoroBom/
uncppoBoM Bxode.

MPUMEYAHUE: AHanoroBbI NyCK MOXHO BbINOMHUTL
TOMbKO B Criy4ae, ecrnv Msrkuii nyckartens 6bin
YCTaHOBIEH B PEXUM OXMOAHWUA AONYCTUMbIM
CUrHanom nycka Yyepes AUCTaHLMOHHOE ynpasneHue
Unn nocnenoBaTenbHYO CBA3b.

VYpoBeHb BBIKJIIOUEHHsS] AHAJIOTOBOTO ITyCKa/OCTaHOBA
yKa3bIBaeTCsl B TPOLEHTAX OT JHana3oHa BXOJHBIX
CHUTHAJIOB. DTO 3HAYHT, YTO TIPH HACTPOMKE aHATIOTOBOTO/
nudposoro Bxoma Ha 0-10 B / 0-20 MA (Bapmant 6 B
menro [500]) 25% coorserctyrot 2,5 B min 5 MA. Eciin
aHaJIOTOBEIN/TIM(POBOI BXoa HacTpoeH Ha 2-10 B / 4-20
MA (Bapmant 7 B MeHIo [500]), To 25% cooTBeTCTBYIOT 4
B nmu 8 MA.
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YpoBeHb BbIKIOYEHUS
7 5 aHanorosoro I'IyCKa/OCTaHOBa

Mo ymonuaHuto:| 75%

[wnanasoH: 0-100% amanasoHa BXOAHbLIX CUrHANoB

ypOBeHb BbIKIMIO4YEeHNA aHarnoroBoro

0-100
nycka/ocTaHoBa.

Bpems 3agepXkn aHanoroBoro
nycka/octaHoBa [504]

DTO MEHI0 NOCTYMHO B ciy4ae, ecnid B MeHio [500]
aKTHBUPOBaH aHAJIOTOBBIA ITyCK/OCTaHOB (BapHaHTHI 6
uni 7). B JaHHOM MEHIO YCTaHABIMBAeTCs BpeMs
3aJIepKKH IyCKOB M OCTAHOBOB, WHHIIMHPOBAHHBIX
AQHAJIOTOBBIM TAJIOHHBIM CHUTHAJIOM.

) YcTaHoBKa
5042 REEREEN

Bpems 3agepkv aHanoroBoro
1 S ’ nycka/ocTtaHoBa
Mo ymonuaHuio: | 1 ¢
[nanasoH: 1-999 ¢
1-999 Bpems 3agepxkv aHanoroBoro nycka/
OoCTaHoBa

Lindpposble Bxoabl

MSF 2.0 mMeer 4eTbIpe MPOrpaMMHPYEMBIX HH(POBBIX
BXofa. UeTrIpe BX0Aa M COOTBETCTBYIOIINE YIIPABIISIOIINE
KJIEMMBI ITUTAHUS TIOKa3aHbl Ha JpyroM cropoHe Ha Puc.
56.

1] 12]13]
[ [
1 2

1617 18]
[ ] v
3 4

LindpoBsklie Bxoabl

03-F135-2

Puc. 56 Iooxmouenue yugposuvix 6x0006 1-4.

Yetbipe 1udpOBBIX BXOIA 3JIEKTPUYECKH HICHTUYHBI.
udpossie BXOZbI MOJXHO KCII0Nb30BaTh IS
JUCTAHIIMOHHOTO YHPaBJICHUA IIYCKOM, OCTaHOBOM H
nepesalyckoM, Ad BbIOopa Habopa mapaMeTpoB M I
BHEIIHETO aBapUITHOIO CUTHAJA.

Curnan octaHoBa

Eciu B Mento [200] BbIOpaHO OMCTAHIIMOHHOE
ymnpasieHue (Bapuant 2), omuH 1HU(POBOH  BXOA
HEOOX0IMMO 3alpOrpaMMHUPOBATh HA CUTHANI OCTAHOBA.

MPUMEYAHWE: Ecnu Bxog, HACTPOEHHbIN Ha curHan
OCTaHOBa, OTKPbIT UIN TAKOBOW HE HACTPOEH, MyCcK
paspeLueH He byaeT.

[Tpu pabotatomiem Burarene OyleT BBIIOJHEH OCTaHOB
COTJIACHO HACTpoWKaM ocTaHoBa B MeHio [320] — [325],
KaK TOJBKO OTKPOETCS BXOJ, HACTPOCHHBIH HAa CHUTHAJ
ocraHoBa. Ecim Ha curHanm ocraHoBa HacTpoeHO Ooiee
OHOr0 BXOda, OTKPBITUE OAHOIO0 M3 HUX MNPHUBEACT K
octanoBy. COOTBETCTBEHHO, MPU OTKPBITOM JIFOOOM U3
9THX BXOJIOB ITYCK pa3pelicH He OyIeT.

Cwvrnan nycka n cbpoca

[udpoBbie BXOABI MOXHO HACTPOUTH Ha HECKOJIBKO
pPa3IMYHBIX CHUTHAJOB IycKa (MyCK, IIyCK BIIPAaBO HWIH
IIyCK BJIEBO). 3aKphITHE JTF0O0T0 BXO/a, HACTPOCHHOTO Ha
IycK, IpuBeIeT K MycKy jBurarens. Kpome Toro,
BO3pAacTaloIMi (POHT Ha T0OOM BXOZE, HACTPOSHHOM Ha
ITyCK, HHTEPIPETHpYeTCs Kak CUTHaI copoca.

MPUMEYAHUE: Ecnu 6onee ogHoro undposBoro Bxoaa
HacTpOoeHo Ha Mbol U3 curHanoBs nycka (Mmyck, nyck
BNpaBO U Nyck BMeBo), 3akpbiTne Gonee ogHOro 13
3TUX BXOOOB OOHOBPEMEHHO NMPUBELET K OCTAHOBY.
OpHaKo ecrnv HECKONbKO LndpoBbIX BXOA0B
HaCTPOEHbI Ha OfHY U Ty e PYHKUMIO MyCcKa, Hanpumep
MycK BNpaBo, 3aKpbiTe Noboro n3 aTnx BXo4oB
npuBeaeT K Mycky.

W3HauanbHO TyCKarelnb HE MOXET OCYIIECTBIATh
BHYTPCHHUN KOHTPOJIb HAIPABIICHHS 3allyCKa JBHUTATEIS.
OJiHaKO €CITH UCTIOJIB3YIOTCS 1BA CETEBBIX KOHTaKTOpa (10
OHOMY JUISI KaXJOH IOCIenoBaTeIbHOCTH (a3), uX
MOXET KOHTPOJNUPOBATh IIyCKarelb C  IOMOIIBIO
porpaMMHpyeMbIx pesie. HacTpoliku nporpaMMupyeMbIx
perre B MeHto [530] — [532] COOTBETCTBYIOT Pa3IMYHBIM
ITyCKOBBIM CHTHAJaM, KOTOpbIE MOKHO YyKa3aTb IS
nudPOBBIX BXOMOB. TakuM o00pa3oM MOKHO BEIOparTh
Pa3IMYHbIC HAIIPABICHUS 3aITyCKa JBUTaTEIIs.
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Mpumep

1. Ecaim wucnonb3yercss TOJNBKO OJHO HAalpaBlieHHE
3amycka, IUQPpPoBO Bxox | MOXHO HACTPOWTH Ha
MTyCKOBOW cHTHAJ, a u(poBoi BXOM 2 — Ha CHTHAJI
oCTaHOBa (HaCTpOWKa IO YMOIYaHU10). B aToM cimydae
pere Kl MOXHO HACTpOUTh Ha PEKUM pPabOTHI
(HacTpoiika TIO YMOJNYAaHHIO), W OHO OymeT
KOHTPOJIUPOBAaTh ceTeBoe pene. llpm 3akpeITHH
u(GpoBBIX BXOMOB | W 2 ceTeBOil KOHTakTop OyaeT
aKTHUBHPOBAaH, W JBHUrareib 3amycTurcsa. [lpm
OTKpBITHH IU(POBOTO BXOAa 2 JBUTATENh OyIeT
octraHoBneH. CeTeBOil KOHTAKTOp ITOCIE 3aBEPIICHUS
OCTAaHOBA OTKIIOUACTCH.

2. Ecnmu  TpeOyroTcs JBa  HampaBleHHMsS — 3allycka,
udposoii Bxox 1 MOXXHO HACTPOUTH Ha ITYCK BIIPABO,
uQpoBoii BXox 2 — Ha OCTaHOB, a HU(PPOBO BXoxA 3 —
Ha myck Bieso. Peme K1 ympaBmser ceTeBbIM
KOHTaKTOPOM JUIs 3aIlyCcKa B HalpaBieHUH "BIpaBo’ U
MOXET OBITh HACTPOCHO Ha PEXHUM pPabOTHl BIIPABO.
Pene K2 ympaBnseT ceTeBBIM KOHTaKTOpOM C
MPOTUBOIIOJIOKHON TIOCJIEIOBATENBHOCTRIO (Da3 s
MyCKa BJIEBO M MOXET OBITh HACTPOCHO Ha PEXKUM
paboTel BieBo. B nmaHHOM ciyyae  3aKpbITHE
nudpoBeix BxomoB 1 M 2 (KOMaHIa IyCKa BIIPaBO)
NpHUBEAET K AaKTHUBAI[MM CETEBOTO KOHTAKTOpa JUis
Mycka BIPaBO, W  JBHUrarenb 3allyCTUTCS B
HarpasieHuu "BrpaBo". OTKpbITHE HU(PPOBOTO BXOJa
2 TpuBeneT K OCTAaHOBY; CETEBOM KOHTAKTOp It
MycKa BIpPaBO OyJIeT OTKIIIOUEH IIOCNIE 3aBEpLICHHS
OCTaHOBa. 3aKpbITHE LU(PPOBHIX BXONOB 2 u 3 (mpH
OTKPBITOM IU(YPOBOM BX0ie 1) MpUBEIET K aKTUBAIMH
CETEeBOTr0 KOHTAKTOpa JJIs ITycKa BIEBO, U JABHUIraTeNb
3aITyCTUTCS BIIEBO.

Jdns  monydeHHWs — JIOTIONHHUTENbHBIX  CBENCHHH  CM.
onucanue (QYHKIMI 3amycka BIPaBo/BIEBO, MyHKT 8.9.4,
cTp. 96.

BHewWwHnn aBapunHbIN curHan

Hudposeie BXOABI MOXHO HACTPOWTH Ha BHEIIHHE
aBapuiiHple  CWUTHambl. [IpM  OTKpHITHH  BXOIa,
HAaCTPOCHHOTO HA BHEIUHUW aBapuUWHBIA  CHUTHAaJ,
BBITIOJIHSIETCSl IEMCTBUE, yKa3aHHOE B MeHIO [420] mis
BHCIIIHETO aBapUWHOTO CHTHala. JlOMONHUTENBHBIC
CBelEHUS CM. B ONHCAaHWH (YHKOWH  BHEIIHETO
aBapuiHOTO curHana, nyHkr 8.9.5, ctp. 98.

MPUMEYAHMUE: Ecnn 6onee ogHoro uncpoBoro Bxoaa
HACTPOEHO Ha BHELUHWI aBapuUHbIA CUrHan, OTKpbITUE
noboro 13 HUX NPMBEAET K BHELLHEMY aBapuiHOMY
curHany.

Habop napameTtpoB

Ora KkoHHUTypamus IO3BOJSACT  BEIOpaTh  HaOOp
MapamMeTpoB IO BHEITHEMY CHTHaly. JlomonHUTEnbHBIC
CBECHUS CM. B OIIMCAHHUM BHENIHErO0 YNPABICHUS
HabOpOM MTapaMeTpoB, MyHKT 8.9.6, cTp. 99.

®dyHKkums undgposoro Bxoga 1 [510]

B arom meHio BeiOmpaercss QyHKIUMS A1 1HGPOBOTO
Bxona 1 (knemma 11).

o
5[10]°

PyHKUMA uucposoro Bxoaa 1

1

Mo ymonuanuio:| 1

[nanasoH: oFF, 1,2,3,4,5,6,7

oFF Lincoposon Bxop 1 oTKNHOYEH

MyckoBow curHan

CurHan octaHoBa

Habop napameTpos, Bxopg 1

Habop napametpos, Bxog 2

BHeLwHWIA aBapunHbIA cUrHan

CwurHan gns nyCckKa BnpaBo

N O O A W N -

Curnan Onda nycka eneBo

dyHKumMa umdposoro Bxoga 2 [511]

B arom meHio BelOupaercss (yHKIus a1 HEGPOBOTO
Bxoza 2 (xiemma 12).

27770

)

DyHKUMSA LMdpOoBOro Bxoga 2

2

Mo ymonuaHuto:| 2

[nanasoH: Off,1,2,3,4,5,6,7

oFF Lincdbposon Bxof 2 OTKOYEH.

[MyckoBow curHan

CwurHan octaHoBa

Habop napametpos, Bxog 1

Habop napametpos, Bxoa 2

BHeLLHWI aBapunHbBIN curHan

CwurHan gns nycKka BnpaBo

N O O B W N =

CwurHan gns nyckKa BneBo
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®dyHKUMA undoposoro Bxoga 3 [512]

B srom MeHio BwIOMpaercs QyHKIuS a8 UQpoBOro
Bxoza 3 (kinemma 16).

27Tl
)

®PyHKUMS umndposoro Bxoga 3

3

Mo ymonuaHuto: | 3

[JuanasoH: oFF, 1,2,3,4,5,6,7

oFF Lincpposon Bxoq 3 OTKMHOYEH.

MyckoBou curHan

CwrHan octaHoBa

Hab6op napameTpos, Bxoa 1

Ha6op napameTtpos, Bxog 2

BHeLHWA aBapunHbIA curHan

Cvruan gns nycKa Bnpaso

N o O | W] N =~

Cvrvan gns nyCKa BIleBo

dyHKUMA undgposoro sBxoga 4 [513]
B osrom MeHio BeiOHMpaeTcss (QyHKOUS A7 ITUGPOBOTO
Bxona 4 (kmemma 17).

77310

)

dyHKUMS LmdpoBoro Bxoaa 4

4

Mo ymonyaHutio: | 4

[nanasoH: oFF, 1,2,3,4,5,6,7

oFF Lindposoi Bxoa 4 OTKMNIOYEH.

MyckoBon curHan

CuvrHan octaHoBa

Habop napameTpos, BxoA 1

Habop napametpos, Bxog 2

BHelwuHui aBapuiiHbIN curHan

CwurHan gnsa nycka Bnpaso

N O O | W] N =

CvrHan gns nycCKa BneBoO

8.9.2 BbIixogHble curHanbi

MSF 2.0 uMeeT oauH MpPOTrpaMMHUPYEMBI aHATOTOBBII
BBIXOZl U TPH NIPOrPaMMHUPYEMBIX peIe.

AHanoroBbIN BbIXOA,

AHaNOTOBBI  BBIXOX ~ MOXET  IIepeAaBaTh  TOK,
HanpspKeHHE, MOIMHOCTh HA Baly M MOMEHT IS
MOJKJIIOYEHUS K 3allMChIBaIOIIeMy MHCTpyMeHTy, PLC u
T.II. BHemHee ycTpoicTBO MOAKIIOYaeTcsl K Kiemmam 19
(+) u 15 (-), commacHo mpuBeneHHOMY Hmke Puc. 57.
AHANOTOBBI BBIXOA MOKHO HAacTpOMTh HA CHTHAl
HaNpsDKEHUSI WIIM CUTHAJI TOKa. BBIOOp ocymecTBisercs
IyTeM yCTAaHOBKH IEPEMBIYKH J2 Ha IUTaTe YHpaBiICHHUS.
ITo ymom4aHuio mepeMsrdka J2 yCTaHOBJIEHA Ha CHIHAN
HanpsbkeHus, cortacHo Puc. 57.

oty b

J2 + —

03-F46-2

Puc. 57 Ilooknouenue 05 anano206020 66ixo00a u
HACMPOUKA AHATO208020 CUSHALA HA CUSHATL

moKa uau HanpsditCenHusl ¢ nOMoulbro nepemobliku
J2.

AHanoroBbIn Bbixog [520]

B sToM MeHI0O MOXXHO YCTaHOBHUTH aHaJIOTOBBIM BBIXOJ,
KOTOPBIi Oy/eT BBhIAaBaTh OJUH U3 JHAITa30HOB CUTHAJIOB,
MoKa3aHHbIX Ha Puc. 59.

A
100% ho — — — — — — — — — — —

[\ |
NN 20-4mA |
» N\ doav |

75% A N\
RZANEAN |
20-O0mA NN\ |

10-0V \
50% I |
0-20mA \\ |
0-10V D |
25% | | N |
4-20mA N |
| 2-10V A\N |
\\I BbixogHown
P curHan
0 4mA 20mA
2v 10V
03-F138-2

Puc. 58 Ananozosuiii 6b1x00
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PTG

AHarnorosbIl BbIX0f,

oF F

Mo ymonyanuio:| oFF

[nana3soH: oFF 1,2,3,4

oFF AHanNoroBbI BbIX04d OTKITHOYEH.

1 AHanorosbii curHan 0-10 B/0-20 mA
2 AHanorosbili curHan 2-10 B/4-20 mA
3 Ananorosbii curHan 10-0 B/20-0 mA
4 AHanorosbii curHan 10-2 B/20-4 mA

PyHKUMSA aHaNoroBoro Bbixoaa [521]
DTO MEHI0 NOCTYNMHO B ciyyae, ecid B MeHo [520]
BKITIOUCH aHAJIOTOBEIN BHIXON (BapuaHTHI 1-4). B manHOM
MEHIO YCTaHAaBJIMBACTCS KellaeMasl BEIXOMHAS (PyHKIIHS.

o
521]°

q)yHKLI,I/IFI aHasnoroBoro Bbixoaa

1

Mo ymonyanuto: | 1

[OwanasoH: 1,2,3,4

1 HencrsyioLLlee 3Ha4YeHne Toka
2 JInHeHoe HanpskeHue

3 MoLlHocTb Ha Bany

4 MomeHT

[Tpu BEIOOpE HOBOTO BBIXOIHOI'O 3Ha4eHHs B MeHIO [521]
Macmtad aHaJOrOBOrO  BBIXOJAa cOpachiBaeTcst Ha
3HayeHust mo ymomdanuio (0-100%).

MaclwTtabupoBaHne aHanoroBoro
BbiXxoaa

I[lo ymomuanmio MacmrTa®d aHAJOTOBOTO  BBIXOZA
cootBeTcTBYeT Puc. 59. B 3ToM cnydae auanasoH
CHTHAJIOB aHAJIOTOBOTO BBHIXOJd, YKA3aHHBIH B MCHIO
[520], coorBerctByeT 0-100% OT HOMHHANIBHOIO TOKa
JBurarens I, HOMHHaJIBHOTO HampspKeHust nsurarens U,
HOMHHAJIBHOW  MOIIHOCTH  jABWrarens P,  wm
HOMHHAJIBHOTO MOMEHTA JIBUTraressi T,, COOTBETCTBEHHO.

Mpumep

Ecmm B Menro [520] BeiOpans! 3nauenus 0-10 B / 0-20 mA
(BapuanT 1), a B MeHro [521] BBIXOJHBIM 3Ha4YCHUEM
BBIOpAHO JEHCTBYIOIeEe 3HAYCHHUE TOKA (BapuaHT 1), TOK B
100% ot HOMHHAILHOM CHJILI TOKA IBHIATeNIs JacT Ha
anaioroBoMm Beixoge 10 B wm 20 MA. Tokx B 25% ot
HOMHHAJIBHOM CHJIBI TOKA JIBUTATENIsl IaCT HA aHAJIOTOBOM
BeIXOZE 2,5 B mun 5 MA.

MacmitabupoBaHie  aHAJIOTOBOTO  BBIXOIA  MOXKHO
CKOPPEKTHPOBATh JUIsl 00JIee BHICOKOTO pa3pelleHUs HITH C
LEIbI0  KOHTPOJsSI 3HAYCHWI BhIIIE HOMHMHAJIBHBIX.
MacimTabupoBaHue  BBIMIOJNHACTCS ~ MyTeM  BbIOOpa
MUHHMAJIBHOTO 3HaueHHs Macmraba B MeH0 [522] u
MakcuMaigbHOro B MeHio [523]. ITlpumep pasnuuHOrO
MacuTabupoBaHus rmokasaH Ha Puc. 59.

500% = — — — — — — — — — — —

[522]=50
[523]=500

[522]=0
[523]=100
100% 44— 4 — — — — — — —
50% |
I BbixogHown
P curnan
0/4mA 20mA
0/2V 10V

03-F139-2

Puc. 59 Macumabuposanue ananozoeoeo vixooa

s MacmTabupoBaHUs B IMUPOKOM JHANa3oHe (MEHIO
[522]=50 u mento [523]=500) cornnacHo npumepy Ha Puc.
59 npumMeHsercs cienyolee.

Ecmu B meHto [520] BeiOpans! 3HaueHus 0-10 B / 0-20 MA
(Bapuant 1), a B MeHI0O [521] BBIXOZHBIM 3Ha4YEHUEM
BBIOpaHO JEHCTBYIONIEE 3HaUCHNE TOKA (BapHaHT 1), TOK B
100% oT HOMHHAJILHOM CHJIBI TOKAa NIBUTrarels HacT Ha
aHanoroBom Beixojie 1,1 B mium 2,2 MA.
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MaCLIJTa6|/|pOBaH|/|e aHaroroBsoro
Bbixo4a, min [522]

OTO MEHI0 JOCTYNHO B ciyyae, ecid B MeHio [520]
BKIIIOYEH AHAJOTOBBIM BBIXOA. B  JaHHOM MeHIO
YKa3bIBAETCSI MHHUMAJIBHOE 3HA4YCHHE, KOTOPOE JIOIDKHO
oToOpa’kaThCsI Ha aHAJOTOBOM BBIXOAE. 3Ha4YCHHE
yKa3bIBaeTcs B npouenrax ot I, U, P, wimm T, cormacuo
BBEIOpAaHHOMY B MEHIO [521] BRIXOMHOMY 3HAUCHHIO.

5730

)
MacLuTabupoBaHue
O ’ aHanoroBoro Bbixoaa, min
Mo ymonuaxuto:| 0%
[wanasoH: 0-500%
0-500 MuHMManbHOE BbIXOQHOE 3HaYeHue

MPUMEYAHMUE: Mpwn BbIGOpE HOBOrO BHIXOAHOIO
3Ha4yeHus B MeHo [521] MMHUManbHOe 3HadYeHne
MacwTaba aHanoroeoro Beixoga cbpackiBaercst Ha
3HayeHue no ymondaHuio 0%.

MacwTtabupoBaHue aHanoroBoro
BbIXxoda, max [523]

OTO MEHI0O JOCTYNHO B ciyyae, ecid B MeHio [520]
BKIIIOYEH AHAJOTOBBIM BBIXOA. B  JOaHHOM MeHIO
YKa3bIBaETCSI MaKCHMaJIbHOE 3HAUYCHHE, KOTOPOE JIOIDKHO
oTOOpakaThCsI Ha aHAJIOTOBOM  BBIXOAE. 3Ha4YCHUE
yKa3bIBaeTcs B mpouenrax ot I, U, P, mimm T, cormacuo
BEIOpaHHOMY B MEHIO [521] BEIXOMHOMY 3HAUCHHIO.

| YcTaHoBKa |

52 3|9

MacLuTtabupoBaHue
1 O O aHanoroBoro Bbixoda, max
Mo ymonyaHxwuio: | 100%
[OwanasoH: 0-500%
0-500 MakcumanbHoe BbIXOAHOE 3HaYeHue.

MPUMEYAHMUE: Mpwu BbIGOpE HOBOrO BbIXOAHOIO
3Ha4YeHus B MeHIo [521] MakcumanbHoe 3HavYeHune
macwTaba aHanoroeoro Bbixoga copacbiBaeTcs Ha
3HaveHwue no ymonyaHuio 100%.

MporpammumpyemMble BbiXoabl pene

Msrkuii myckarenb UMeeT TPHU BCTpOeHHBIX pene — K,
K2 u K3. Bce oHU SBIAIOTCS TPOTrPaMMHUPYEMBIMU.

Hns pere K1 (xremwmst 21 u 22) u K2 (xnemmsr 23 u 24)
MOXXHO 3alpOrpaMMHpPOBATh KOHTAKTHYIO (YHKIHIO B
MeHI0 [533] u [534] cOOTBETCTBEHHO AJII HOPMAJIBHO
pasomkayTOoro (NO) mmm HOpMansHO 3aMmkHyTOTO (NC)
cocrostHns. K3 — 3TO mepekirodaromiee pene ¢ Tpems
kimemmamiu (31-33), st kotoporo pyakmus NO moctymHa
Mexny kiaemMamu 31 m 32, a ¢ynkmus NC — mexmy
kieMMamu 32 u 33.

Perne MoryT mcmonb30BaThCs IS YIIPABICHHUS CETCBBIMHU
KOHTaKTOpaMH WJIH IIYHTHPYIOIMIAM KOHTaKTOpOM, a
TaKkKe I8 WHIMKAUUMW aBapuiHBIX ycioBud. Kak
MOKa3aHO Ha Apyroi cropoHe Puc. 60, misg akTuBanuu
CETeBOTO KOHTAKTOpa KakK B IpOIEcce MycKa, TaK ¥ IpH
paboTe Ha TOTHOM HATPSHKEHHH W OCTAHOBE CIIEAYET
yKa3aTh HacTpoiKy «Pexxum pabotep» (BapmanT 1). [Ipn
HCTIONB30BaHAN IIYHTHPYIOMIETO KOHTAKTOpa €T0 MOXKHO
KOHTPOJIIMPOBaTh depe3 peine ¢ HacTpoiikoi «llomHas
MortHOCTEY (2). Hactpoiiku «Pabotay (5) u «Topmos» (4)
HCTIONB3YIOTCS mpu BEIOpaHHOM TOPMOKCHUH
MPOTHBOBKJIIOUCHHEM. B ITaHHOM ciy4ae OTHO pele
cleIyeT HAacTpoUTh Ha paboTy, W OHO Oynmer
KOHTPOJINPOBATh CETEBOH KOHTAKTOP B IpOIEcCce MyCcKa U
paboTHI Ha MOTHOM HampsDKEHUH. J[pyroe pene ciiemyer
HACTPOWUTH HAa TOPMO3, WU OHO OyIHeT KOHTPOIHPOBATH
KOHTaKTOp ¢ M3MEHEHHOW MOCJIEIOBaTeIBHOCTRIO (a3 B
mporiecce TOPMOXKEHHSL. ITo CO00pakeHISIM
0e30macHOCTH peJie, HACTPOSHHOE Ha TOpMO3, He OymeT
aKTUBHPOBAHO 10 WCTeUeHHS 3amepkku B 500 mMc mocime
OTKITIOUEHHS pelie, HACTPOCHHOTO Ha PadoTy.

Hactpoiiku «Ilyck BieBo», «Ilyck BmpaBoy», «Paborta
BJIeBO» M «PaboTa BpaBo» UCIIONB3YIOTCS IS (YHKINH
MIPaBOTO/JIEBOTO ITycKa. I MOITy4IeHUs TOTIOTHUTEIHHON
nHpopMaIuu cM. MyHKT 8.9.4, cTp. 96.

Ha BrIXomax perne MOTyT Takke 0TOOpaXKaThbCs pa3inyHbIe
aBapuiiHbIE CUTHAJIBI. IIpu HacTpoiike
«IIpenBapuTenbHble CUTHAIBI O MOIIHOCTH» (BapuaHT 3)
pene axkTHBUpPYETCS TMpEABAPUTENILHBIM CHUTHAJOM O
meperpyske wWin Hemorpyske. [Ipu BeIOOpe HAcTpOHKH
«ABapuiiHple cuTHaJBI o MomHOcTH» (10) perne
AKTUBHUPYETCSl aBapUUHBIM CHTHAJIOM O IEPErpy3Ke WIH
Henorpyske. Ilpu ’xenaHum pene MOXKHO BMECTO 3TOTO
3allporpaMMMpOBAaTh HA PEAKIUI0 TOJIBKO Ha OAMH
KOHKPETHBIN aBapUUHBIA CUTHAJ WU NPEABAPUTEIbHBIN
curHan o MomHocTH (11 — 14).

IIpu HacTtpoiike «Bce aBapuilHblE CUTHAIBD) pelle
aKTUBHUPYETCsl JIIOOBIM aBapUHHBIM cUTHajloM. Tak Kak
IIPEIBAPUTEIIbHBIE CUTHAIBI O MOLIHOCTH HE CUHUTAIOTCA
MIOJTHOIICHHBIMHA CHUTHaJlaMM TpPEBOTH, pejle Ha HHX
pearupoBars He Oynmer. I[Ipu BbIOOpe Bapuanta 16
HCKJIIOYAIOTCS 1aKe aBAPUNHBIE CUTHAJIBI O MOIIHOCTH.
IIpu BeIGOpe BapmaHTa «BHemHuil aBapuitHBIN CUTHAI»
(17) pene akTHUBUpPYETCs] TOJHKO BHEUTHUM aBapHTHBIM
curHanoMm. [Ipu BbiOOpe Bapuanta 18 «lcreyenue
BpPEMEHH aBTOCOpOCa» pele aKTUBHPYEeTCs B Cilydae
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clienyroniero c0osi Mocie BBITOJHEHHS MaKCUMabHO
pa3peleHHoro Ynciia NONbITOK aBTrocOpoca. DT0 MOXKET
YKa3bIBaTb Ha TO, YTO JIA YCTPAHCHUSA MMOBTOPAIOIIETOCA
c00st HE0OXOIMMO BHEIITHEE BMEIIATENBCTBO (ITOAPOOHYIO
uH(oOpMaIMI0 CM. B ONHMCAaHUM aBTocOpoca, MyHKT 8.5,
ctp. 54). Ilpu BeIOOpe Bapuanta 19 pene Oymer
oroOpakaTh BCE aBapuilHble CHUTHajbl, TpeOyrolue
pydHoro cOpoca. B mx umciio BXomsT Bce aBapHiiHBbIE
CHTHAJIBI, HE pa3pelIeHHbIE aBTOMAaTHUECKHM COpOCcOM,
HarpuMmep Bce, Al KOTOPBIX aBTOCOPOC HE BKIIIOYEH, a
TaKXe KaXAbld aBapuUUHBIA CUTHAJ, MOJAaHHBIM MOCIE
OCYILIECTBICHHS MaKCUMaJbHO pa3pellieHHOT0 YHucia
MOTIBITOK aBTOCOpOCa.

Z30/°

Pene K1

1

Myck

Myck BnpaBo

Myck Bneso

PaboTta BnpaBo

Pa6ota Bneso

ABapuiiHble curHasbl O MOLLHOCTH

HanpsixeHnel
Ha asuraTeng Bpems
PaboTta Bpeus
MonHoe Bpewms
HanpsbkeHne P
Myck Bpemsi
TopmoxeHue ;
A i
T Y :
Bpemsa [lonHoe Bpema  03-F140-2
nycka HanpspkeHue' TOPMOXKHS
3apepxkka
0,1¢c

= 2 ©| O N O »

= O

ABapuUiiHbIA curHan o neperpyske

MpenBaputenbeHbIN curHan o
neperpyske

13 ABapuiiHbIA curHan o Hegorpyske

MpeaBapuTeneHbIA CUrHan o
Heporpyske

14

Bce aBapwiiHble curHansl (kpome
15 npegBapuTerbHbIX CUrHanoB O
MOLLHOCTW)

Bce aBapwiiHble curHansl (Kpome
16 npeaBapuTenbHbIX CUTHANoB n
aBapuHbIX CUTHANoB O MOLLHOCTH)

17 BHewwHuni aBapunHbIA curHan

18 VcTeueHne BpemeHun aBTocbpoca

Bce aBapwuiiHble curHansl, TpedytoLume

19
py4Horo cbpoca

MPUMEYAHWE: Ecnu pene K1 BbibpaHo ObITb
HeakTuBHbIM (OFF), cocTosiHMe pene onpeaensieTcs
KOHTaKTHOW (byHKUMEN B MeHIo [533].

Puc. 60 Qyuxyuu pene ons nycka, pabomul u NOIHO20
HANPSANCEHUsL.

Pene K1 [530]

B osrom wmeHio ykaseiBaercs GyHkmus mus pene Kl
(knemmbl 21 u 22).

BHUMAHMWE: Mpwn akTMBauumn TOpMOoXeHNS
MPOTVBOBKIIOYEHNEM MYTEM U3MEHEHUS
HacTpoek B MeHto [320] (MeTog ocTaHoBa),
[323] (meTon TopmoxeHus) unn [326] (cuna
aBapuMHOro TopmoxxeHus) Ans pene K1 asTomatnyeckn
ycTaHaBnuBaeTtcs 3HadeHue «[yck» (5). Ecnn
TpebyeTcs Apyras HacTpoyika A58 KOHKPETHOro
NpUMeHeHus1, ee cnegyeT U3MEHUTb MO3Xe.

5 3 0 8 | YcTtaHoBKka |
Pene K1

3

Mo ymonuaHuto: | 1

[nana3soH: oFF, 1-19

oFF Pene HeakTnBHO

1 Pa6orta

2 [NonHoe HanpskeHne

3 MpenBaputenbHble cUrHanbl o
MOLLIHOCTM

4 TopmoxeHue
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Pene K2 [531]

B oarom wmeHio ykasbBaercst ¢yHKums s pene K2
(knemmsbl 23 u 24).

0
5319
Pene K2
Mo ymonyaHuto: | 2
[nanasoH: oFF, 1-19
oFF Pene HeakTuBHO
1-19 BapunaHTbl HACTPOWKM CM. B MEHI0
“Pene K1 [530]" .

MPUMEYAHWUE: Ecnu pene K2 BbibpaHo 6bITb
HeakTuBHbIM (OFF), cocTosiHMe pene onpegensieTcst
KOHTaKTHOW (OyHKLMEN B MeHI0 [534].

BHUMAHWE: Mpu akTvBaLuumn TOpMOXEHUS
NPOTMBOBKIMKYEHNEM MYTEM U3MEHEHUS
HacTpoek B MeHio [320] (meTog ocTaHoBa),
[323] (meToa TopMoxeHust) unu [326] (cuna
aBapuIHOro TOpMOXeHus) Ans pene K2 aBTomaTtnyecku
ycTaHaenmeaeTcs 3HadeHune «lyck» (4). Ecnin
TpebyeTca Apyras HacTpoOnKa ANA KOHKPETHOro
NpUMEHEHNs1, ee CreanyeT U3MEHUTb MO3Xe.

Pene K3 [532]

B oatom wmeHio ykasbiBaercs ¢yHKmus s pere K3

KoHTakTHaa dpyHkuma K1 [533]

B nmaHHOM MEHIO yKa3bIBacTCsl KOHTaKTHast (DYHKIMS IS
pene  Kl. Joctymnsl  BapuanTtel  «HopmampHO
pasoMkHyTO» (l=3aMblkaHME TIpH aKTUBALUK pele) U
«HopmanbHo 3aMKHYTO» (2=Pa3MbikaHue PU aKTUBALUH
pene).

3730
O

KoHTakTHas dyHKkumsa K1

1

Mo ymonuaHuto: | 1

[nanasoH: 1,2

1 HopmanbHo pazomMkHyTO (N.O.)
2 HopwmanbHo 3amkHyTO (N.C.)

KoHTakTHaga pyHkuma K2 [534]

B 1aHHOM MEHIO yKa3blBaeTCsl KOHTaKTHast (QDYHKIMS ISt
pene  K2.  JloctymHsl  BapuaHTthl  «HopmamsHO
pa3oMkHyTO» (1=3aMblkaHHEe TNpPH aKTHUBALUU pelie) U
«HopmaneHO 3aMKkHYTO» (2=Pa3MbikaHne Ipu akTHBAIIH
pene).

YcTaHoBKa

534|3

KoHTakTHas dyHkuna K2

1

(xmemmer 31-33). Mo ymonyaHuto: | 1
[nanasoH: 1,2
532 0 [ YcTaHoska | 1 HopmanbHo pasomkHyTo (N.O.)
o 2 HopwmanbHo 3amkHyTO (N.C.)
Pene K3
115 8.9.3 KomaHgbl NMyck / Cton / Copoc
[Tyck/ocTaHOB MOTOpa W COpOC aBapUHHBIX CHUTHAJIOB
Mo ymonuaHuto:) 15 BBINIONTHSAIOTCS C TAHENU YIPAaBIEHHs, YEPE3 BXOMIBI
HAvana3oH: oFF, 1-19 JIMCTaHIMOHHOTO yIpaBlIeHHs MWIM depe3 uHTepdeiic
oFF Pene HeakTUBHO OCJIEAOBATEILHON CBSI3U, B 3aBUCUMOCTHU OT BbI6paHHOF0
BapuaHTbl HaCTPOIKM CM. B MeHIo “Pene B MEHIO [200] HCTOUHMKA YIPBICHUS.
119 KA1 [530]" .

[MaHenb yrnpasneHus

Jis mycka W OCTaHOBa C TMAHENU  YIPaBICHUS
ucnone3yercs kiaapuia START/STOP.

Jns cOpoca ¢ maHenu yOpPABICHUS HCIONB3YETCS
knaBuiia ENTER . /RESET.

HeszaBucumo ot BI)I6paHHOFO HNCTOYHUKA YHPpaBJICHUA,
BCCraa €CTh BO3MOXKHOCTB IIOCJIATh CUTHAJ C6p0C3 qepes
NaHeJb YIIpaBJICHUS.

BHumaHwue! CGpoc Yepes naHesnb ynpaeneHus H1Koraa
He 3anyckaeT ABuraTeslb.
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[NocnepoBaTenbHasa cBA3b

OnucaHne KOMaH] ITycKa, OCTaHOBa W cOpoca depe3
MOCIICIOBATEIIFHYIO CBS3b CM. B MHCTPYKIUU TI0 paboTe ¢
JTAHHBIM JIOTTOJTHUTEIEHBIM 000PYI0OBaHUCM.

AncTaHUMoOHHOEe ynpaBneHne

[Ipu BEIOOpE MUCTAaHIMOHHOTO YIIpaBieHUs B MeHIO [200]
HCTIONB3YIOTCS HU(POBEIE BXOABI JUIS MTyCcKa M OCTaHOBA
JOBUTATeNsl, a Takke Ui cOpoca IOCTYMAaromIMX
aBapHHHBIX CUTHAJIOB. B cienyromux pasnenax OmmcaHsl
pa3mUyYHbIE BO3MOXKHOCTH HOAKITIOYEHHS LH(PPOBBIX

BXOJIOB. Jltst HIKETPUBEICHHBIX OIMHMCaHUH
MPEAINOJIaratoTcs CAEAYIOIUE HACTPOUKHU:
MeHto Onwncanune YcTaHoBKa

LindpoBowi Bxog 1 (knemma | MyckoBow curHan

510 | 1) )

Myck

3ambIkaHue KIeMMBbI 12 Ha kiemMMy 13 mpuBeseT K mogade
KOMaH/Ibl Ha IycK. Eciu mpu nojave nuTanus KieMMbl 12
u 13 OyayT coenrHeHbl, KOMaHIa Ha MyCcK OymeT mojaHa
HEMEIJICHHO (AaBTOMATHYECKMH MyCK TpH  Mojadye
MTUTaHUA).

OctaHoB
Pa3mbikanue kiaemMmbl 12 gaet koMaHAy Ha OCTaHOB.

C6poc
HpI/I nogadue KOMaH/bI Ha ITyCK BBIITIOJIHSACTCA
aBTOMAaTHYECKHUI cOpoc.

2-NpOBOLHOW NYCK/OCTAHOB C
oTAeNbHbIM CHPOCOM

Lindoposon Bxog 2 (knemma | CurHan octaHoBa

511 12) )

2-NpOBOLHOWN NYCK/OCTAHOB C
aBTOMaTU4eCckMMm cbpocom npu nycke

1111213
IU(V) """
Myck/

11112]13

L] (IU(W

OctaHoB

03-F32-2

11] 12|13

Myck/
OcTaHoB

11] 12|13

03-F33-2

Puc. 61 2-npoeodnoe nooxniouenue kiemm 01 nycka/
0CMAan08a/A8MOMAMUYEcKo20 copoca npu nycke

Mexny xnemmamu 12 u 13 moxpkirodaeTrcs BHELIHH
nepeKiouaresbp, a Mexay kiemmamu 11 u 12 —
TepeMbIuKa.

Puc. 62 2-nposoonoe nooxniouenue knemm s nycka/
ocmanoga/omoenvHo2o copoca

OnuH BHENIHWI NEpeKITIoYarellb MOAKIIOYAETCS MEXKITy
xkiemMamu 11 u 13, a gpyroit — mexny kiiemMMamu 12 u 13.

Myck

3ambikanue kneMMm 11 u 12 Ha knemmy 13 mpusezmer k
nojade KOMaHAbI Ha myck. Eciau mpu mogade HMUTaHUS
kiaeMmbl 11 m 12 OyayT coequHEHbBI, KOMaHIa Ha ITyCK
Oyzer mojaHa HEMEIJICHHO (aBTOMaTHYeCKUH ITyCK INpH
rojiaue MUTaHMs).

OcTtaHoB
Pa3mbikanue kiaemmbl 12 gaet koMaHAy Ha OCTaHOB.

C6poc

[Ipu pa3mblKaHUW U MOBTOPHOM 3aMbIKaHWUU KJIEMMBI 11
nmojaercss komaHjaa Ha copoc. Komanna Ha cOpoc MoxeT
nojaBarbCsi Kak Ipu paboraromeM, Tak H  IpH
OCTAHOBJICHHOM JIBUTATEJIE.
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3-NpoOBOLHON NYCK/OCTAHOB C
aBTOMaTU4eCckMm cbpocom npu nycke

11]12)13

L

OcTtaHoB

11]12)13

Myck/C6poc

03-F34-2

Puc. 63 Ilooknouenue knemm ons nycka/ocmanosa/
copoca

OnvH BHEHIHMH MEpeKIIoYaTeNb MOAKIIOYACTCS MEXIy
xiemmamu 11 u 13, a gpyroi mepexitodaTens — MEXIY
kinemmamu 12 u 13.

Coenunenue Mexny kiemmamu 11 u 13 HOpManbHO
Pa30MKHYTO, a Mex1y kiemMmamu 12 u 13 — HOpManbHO
3aMKHYTO.

IMyCKa Ipu noaa4ye nuTaHusg HE 6y}1€T J0 T€X 1Oop, MOKa
kiemMa 11 ocTaercs pa3oOMKHYTOIA.

OcrtaHoB
Jlns ocTaHOBa cledyeT KpPaTKOBPEMEHHO pPa3OMKHYTh
KieMMy 12.

Cbpoc

IIpyu rmomaue KOMaHIbl Ha  IIyCK
aBTOMAaTHUYECKHUi cOpoc.

BBITIOJIHACTCS

8.9.4 ®yHKuuMM Nycka BnpaBo/BreBO

[TndppoBeIie BBIXOIBI MOXXHO HacTPOMTH TAaKUM 00pa3oMm,
9TOOBl BKJIIOYUTH IYCK JBHUTaTens B JBYX pPa3HBIX
HaNpaBJIeHUSX B COYETAHUU C MPOTPaMMHUPYEMbBIMHU peie
K1 u K2. TIpumep coenunenus nokasan Ha Puc. 64. s
HIDKETIPUBEICHHOTO OIMMCAaHUs (PyHKIMH ITycka BIIpaBo/

BJIEBO  NPEANONAaralTcsi  CIEAYIOLME  HACTPOUKH
IU(PPOBBIX BXOIOB.

MeHto Onucaxue YcraHoBka

510 Lindposoi Bxog 1 (knemma | CurHan Ha nyck

11) Brpaso (6)

Lindopoeon Bxog 2 (knemma | CurHan octaHoBa
12) 2)

Lindposow Bxog 3 (knemma | CurHan Ha nyck

511

512

Myck 16) Breso (7)
KparkoBpemennoe 3ambIkanue kieMmsl 11 Ha kmemmy 13
MPUBENET K MO/iaue KOMaH/Ibl Ha MYyCK. ABTOMaTHYECKOTO
L1
L2
L3
N
PE
AN — — — - I |
NN\ — -+ ———LC
L1L2L3PE  0102PE 21LK1 22| 23| yp24
T1 T2 T3 PE 11 12 13 16 17 18
Oy
I\ﬂ Topmow{iHme
Myck Bnpaso / Myck Breso /
Mepesanyck Mepe3sanyck
03-F106-2

Puc. 64 Iooxkniouenue s nycka enpaso/eieso
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Hacrpoiika pene 3aBUCHT OT TpeOoBaHUi prMeHeHus. B

B npumeHeHusX, THE€ HUCIHOIB3YyEeTCd TOPMOXKCHHE
MIPOTUBOBKJIIOYCHHEM, MOXHO HCIOIb30BaTh CIEAYIOIINE
HAaCTPOMKH pelle.

MeHto OnucaHune YcTaHoBKa

530 Pene K1 (knemmbl 21 1 22) | MNyck Bnpaso (6)

531 Pene K2 (knemmbl 23 n 24) | MNyck Bneso (7)

NPUMEHEeHUsIX, TAe He  HUCHoib3yercs  (QyHKIHS
TOpMO)KeHI/IH HpOTI/IBOBKHIO‘IeHI/IeM, MOXHO
WCIION30BaTh CIENYIONINE HACTPOUKH:
MeHto OnucaHune YcTaHoBKa
Pabota
530 Pene K1 (knemmbl 21 1 22)
Brnpaso(8)
Pa6ota Bneso
531 Pene K2 (knemmbl 23 1 24) ©)

I[Ipn otMx HacTpoiikax cucrema (YHKIMOHHUPYET
CJICITYIOLIMM 00pa3oM:

Ecmu knemmbl 11 m 12 3aMkxHYTHI Ha KiemMmy 13 mpu
pazoMkHyTOM KiIeMMe 16, To pene K1 akrtuBupyer
CETEeBOH KOHTAaKTOp [UIS 3allycka BIIPAaBO, W ABUTATENb
Oyzer 3amymieH BmpaBo. Ecmu kiaemMa 12 pa3oMKHYTA,
OyZeT BBHINOJIHEH OCTaHOB COIVIACHO HACTPOEK OCTAHOBA B
meHmo [320] — [325]. Ilo 3aBepuienuun ocranosa pene K1
OTKIJTIOYAET CETEBON KOHTAKTOP JUTA 3aITyCKa BIIPaBO.

Ecnu knemma 12 3aMmkHyTa Ha kiaemmy 13, a kiaemma 16
3aMKHyTa Ha KjiemMmy 18 npu pazomkHyTOH Kiiemme 11, To
pene K2 akTUBHpYeT CETEeBOH KOHTAKTOp IUIS 3aIlycka
BJIEBO, M JIBUraTe)lb OyAeT 3amylneH BieBo. Ecin kmemma
12 pa3oMmkHyTa, OymeT BBINOJHEH OCTAHOB COIJIACHO
HacTpoek ocTtaHoBa B MeHio [320] — [325]. Ilo
3aBEpLIEHUU OcTaHoBa peine K2 oTkiovaer cereBoil
KOHTaKTOp IS 3aITyCKa BIIEBO.

Ecmu 06e myckoBbIX kieMMbl (11 u 16) omHOBpeMEHHO
3aMKHYTBHl Ha COOTBETCTBYIOIIEE HAMPSDKCHUE MHUTAHUS,
TO OCTAHOB BBIMIOJIHSETCS TaK K€, KaK OMKMCaHO BbIiie. B
9TOM cliy4ae IyCK pa3pelleH He Oy/erT.

HanpaBﬂeHHe ABUTATECJIsI MOKHO M3MCHUTH C ITPABOT0 Ha
JeBoe CleAylommM o0pa3oM: BO  BpeMs  pabOThI
JBUTATENsl BIpaBO pa3MblkaeTcs kiaemMa 11. 3arem
kimemMa 16 3ambikaercs Ha kiemmy 18. B stoMm ciydae
HanpsbkeHHe Ha JABHraresne oTkmodaercs, n pene Kl
OTKJIIOYAET CETeBOM KOHTaKTOp Ul 3alycka BIIPaBo.
UYepes BpemenHoit uaTepsai 500 mc pene K2 aktuBupyer
CeTEBOW KOHTaKTOp Ui 3alycka BIEBO, W Oynmer
BBITIOJTHEH ITyCK BieBO. HampapieHne OBUTATENs] MOXXHO
W3MEHHUTH C MPaBOTO HA JIEBOE TaKUM XKe 00pa3oM,
pPa3OMKHYB KjeMMy 16 Tpu BpalleHHHd BIEBO C
MTOCIICAYIOIINM 3aMBIKaHHEM KIeMMBI 11.

BHVMMAHMWE: MNpn nameHeHWn HanpasneHns
ABuratensi Ha MoOMHON CKOPOCTW MOryT
BO3HMKaTb O4€Hb BbICOKME TOKMU.

MPEOYNPEXOEHWE: Mpwn onucaHHoM

BbllLe HacTpolke pene K1 n K2 Hukorga He

aKTMBUPYIOTCS OAHOBPEMEHHO. [Ans

NepeKNYEHUs Mexay pene umeetcst
BpeMeHHas 3agepxkka B 500 mc. OgHako ecrnu perne He
HaCTpOEeHbl Haanexalym o6pa3omM, oHM MOryT ObITb
aKTMBMPOBaHbI OAHOBPEMEHHO.

Ilpu »>TEX HacTpoiikax cucTeMa (YHKIHOHUPYET
CIIEYIOIINM 00pa3oM:

Ecmu xknmemwmsr 11 u 12 3aMxHYTH Ha xiemmy 13 mpu
pasoMkHyTOM KiemMe 16, To perne K1 axrtuBupyer
CETEBOM KOHTAKTOp IJs 3allyCKa BIIPAaBO, U JBUIATEIIb
Oy/eT 3amyIleH B 3TOM HampaBieHuH. Ecim kiemma 12
Pa30OMKHYTa, HallpsDKCHHE Ha JIBUTATele OTKIIIOYAeTCs, U
pene K1 oTkimroyaeT ceTeBOW KOHTaKTOp MJIS 3aIlycka
BIpaBo. Yepe3 BpemeHHoN uHTepBan 500 mc pene K2
aKTUBUPYET CETEeBOM KOHTAKTOp MJIs 3allycka BIIEBO, U
TOPMOXKEHHUE MPOTHUBOBKIIOYCHUEM TOPMO3UT JABUTATECIIb
no octaHoBkd. Ilo 3aBepmieHMm octraHoBa pene K2
OTKJTIOUACT CETEBOM KOHTAKTOP JUIS 3aIlyCKa BIIEBO.

Ecnu xnemma 12 3aMkHyTa Ha knemmy 13, a knemma 16
3aMKHyTa Ha KjieMMy 18 mpu pazomkHyTO# Kitemme 11, To
pene K2 axkTuBHpyeT ceTeBOI KOHTAaKTOp Ul 3aImyckKa
BJIEBO, ¥ JIBUTaTelb OyJeT 3alyIleH B TOM HallpaBJICHHH.
Ecnu knemma 12 pa3oMKkHyTa, HalpsDKEHNE Ha JBUTATENIe
oTKIouaeTcd, u pene K2 oTkimodaeT ceTeBoi KOHTAKTOP
JUIs 3amrycka BieBo. Uepes BpemeHHOI unTepBan 500 mc
pene K1 axkTuBHpyeT ceTeBOH KOHTAaKTOp IUIsl 3aIyckKa
BIIPABO, U TOPMOXKEHHE MPOTUBOBKIIOYEHUEM TOPMO3UT
JIBUTaTeNb 10 0cTaHOBKU. I1o 3aBepuieHnn ocTaHOBa pene
K1 oTkirouaeT ceTeBoi KOHTAKTOp IS 3aIlycka BIPABO.

Ecmu 06e myckoBbix kinemMmel (11 u 16) ogHOBpeMeHHO
3aMKHYTBl Ha COOTBETCTBYIOIIEEC HANpPsHKCHUE MUTAHMS,
TO OCTAQHOB BBIIOJIHACTCS TaK )K€, KaK ONMUCAHO BhIIIe. B
9TOM ClTy4ae MyCK pa3pelieH He OyeT.

B npumeHeHmsx, Tme HE HCIONB3yeTcs (QyHKIHS
TOPMOXEHHS TPOTHBOBKIIIOUYCHHEM, JBUTATENb MOXKHO
00paTUTh TaKMM K€ ITyTeM, KaK OTIMCAHO BHIIIE.

MNPEQYMNPEXOEHWE: Mpwn onucaHHOK

Bbllwe HacTpovike perne K1 n K2 Hukorga He

aKTMBMPYIOTCA 0gHOBpeMeHHo. Ans

nepeknYeHns Mexay pene nmeetcs
BpemeHHas 3apepxka B 500 mc. OgHako ecnu pene He
HacTpoOeHbl HagnexaliMm obpa3omM, oHU MOryT BbITb
aKTMBMPOBaHbl OOHOBPEMEHHO.
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MPUMEYAHWE: Mpwn akTMBaumm TOPMOXEHNS
NPOTMBOBKITKOYEHNEM NMYTEM N3MEHEHMS HACTPOEK B
meHto [320] (MeTog ocTtaHoBa), [323] (meTog
TopMOXeHus) nnm [326] (cuna aBapunHOro
TopMOXeHus) A4ns pene K1 asTomaTnyeckm
ycTaHaBnmBaeTcs 3HaveHue «Pabotay (5), a ons pene
K2 — «TopmoxeHuey (4). Ans ncnonb3oBaHus yHKLMK
npaBoro/neBoro nycka B COMETaHUN C TOPMOXEHNEM
NPOTUBOBKITIO4EHNEM MOCIE BKIOYEHNS NOCNEAHero
HeobX0AUMO CKOPPEKTMPOBAaTb HACTPOMKN perne, Kak
OMMCaHo BblLLE.

8.9.5 O®YHKUUM BHELLHNX aBapUNHbIX
CUrHanos

ODYHKIMY BHEIIHUX aBAPUMHBIX CUTHAJIOB MCIIOJIb3YIOTCA
JUIs TEHEpUpOBaHMA CHUTHaJa B 3aBHCUMOCTH OT
COCTOSHHUS BHEIIHEro aBapuiHOro curHama. Jlms
BHEIIIHETO aBapUilHOrO CHUTHala MOXXHO HAacTPOUTHh
KaXIbli 13 1udpoBeix BxomoB. Ha Puc. 65 nokazan
npuMep NOAKIIoYEHHs ¢ HU(POBBIM BXxoJoM 3 (KiaeMMma
16), HaCTPOCHHBIM Ha BHEUTHUM aBapUitHBINA CUTHAI.

16 || 18

BHeLwHWn aBapuiiHbIn curHan

03-F126-2

Puc. 65 Coedunenue xnemm 015 6HewHe20 ABAPULIHOZO
cuenana

Ecnu kakoit-nu6o nudpoBoii BX0O HACTPOCH HA BHEIIHUI
aBapUUHBINA CUTHAN, OTKPBITHE 3TOTO BXOAa MPHUBEIET K
nojilaue BHEIIHETO aBapUMHOTO CHUTHANA, €CIH TaKOBOM
BKJIIOYEH B MeHIO [420].

MPUMEYAHWE: Ecnn Ha BHELLHWI aBapUHbIA CUrHan
HacTpoeHo 6onee ogHOro LMMPOBOro BXoaa, OTKPbITME
Kakoro-nmbo u3 aTux BXOA40B MpuBedeT K nogaye
BHELLHEro aBapuHOro curHana, ecnv TakoBown
BKIMtOYEH B MeHo [420].

[nst  BHemHero  aBapUIHOIO
CIICAYIOIINE aBapUIHEIC NCHCTBUS:

CUTHaJa JAOCTYIIHBI

Bbikn
BHemnuil aBapuiHbIN CUTHAIT OTKIIFOUEH.

MpepynpexaeHue

B cnyuyae OTKpeITHS BXOJa BHEIIHETO AaBapHHOTO
CHTHaJla Ha JUCIUIeE OTOOpa)kaeTcs CHUTHAJIbHOE
cooomenne F17 wu akrtuBupyercs pene K3 (mpum
KOH(PUTYpaLlMU pelie Mo yMordaHuio). OQHaKo JBUTATENb
HE OCTaHaBIMBaeTca, W pabora mpomoimkaerca. I[locme
3aKpBITHS  BXOAAa BHEIIHETO CHTHaja CHUTHAJbHOE
cooOmeHne WMCYEe3HEeT, W pele  Iepe3amyCTHTCH.
ABapuiiHBIH CHTHaJ MOXET TaKXke CcOpachIBaTbCs
BPYUHYIO.

Buiber

B ciyyae oTKpbITHS BXOAa BHEIIIHETO CUTHAJa Ha IUCILIee
oroOpaxkaeTcss ~ CUTHaIbHOEe  coobmenne F17 wm
aktuBupyercs pene K3 (mpu kxoHpurypamuu pene mo
yMon4aHuio). HanmpsbkeHue Ha ABUTaTesie aBTOMaTHUYECKH
BEIKJTFOYAeTCs. [IBUTaTeIh OCTAaHABIMBACTCS BHIOCTOM.

OcTaHoB
B cnyqae OTKpBITI/I}I BXOJa BHCITHETO CUTrHaJIa HAa JUCILIICC
0T06pa>KaeTcx COOTBCTCTBYIOIIICC CUT'HAJIBHOC

coobmienne ®W  aktuBupyercs pene K3 (mpwm
KOHQUTYpallid pelie 10 yMoJddYaHuio). JlBurarenb
OCTaHABJIMBACTCS B COOTBETCTBHM C HACTPOMKaMH
ocraHoBa B MeHto [320] - [325].

TopmoxeHue

B ciydae oTKpbITHS BXOJa BHELIIHETO CUTHANA HA JIUCILICE
oToOpaskaercs COOTBETCTBYIOIIEE CUTHAJIbHOE
cooOmenne u  aktuBupyercs peire K3 (mpwm
KOHQUTYpallui peje 1o  yMmomdaHuio). DyHkus
TOPMOXEHHSI ~ aKTHBHM3HPYETCSl  COIVIACHO  METOIY
TOPMOXKEHUSI, BEIOpaHHOMY B MeHIO [323], U aBuTarens
OCTaHaBIMBACTCS B COOTBETCTBHM C HAacTPOMKaMH
aBapuiiHoro Topmo3a B MeHio [326] - [327] (cuna
TOPMOXEHHS U BPEMSI TOPMOXKCHHUS).

TopMOXXeHue C NoAXBaToM BpaLLiaoLLErocs
asurarens

qDyHKLII/IH TOPMOKCHHUA C€ IIOAXBATOM Bpallaromierocs
JABUTaTCIIA AHAJIOTU4YHa BBIIIIEONIUCAHHOMN (I)yHKI_[I/II/I
TOPMOKCHUA. O,I[HaI(O, €Clin BBI6paHO TOPMOXXCHHUE C
IOAXBATOM  BpAIlarolICrocsa ABUTATCIIA, TOPMOKCHHC
MOXKET 6I)ITI) 3allylIeHO JaXXe U3 HCAKTUBHOI'O COCTOSIHUA
mMyTeM OTKPBITUA BXOOJa BHCHIHETO CUr'HaJia. 3TO
O3Ha4acT, 4qTO MSATKHA ITyCKaTeJb IIOAXBAaTbhIBACT
JABHUIaTciib, KOTOpLIﬁ OCTAaHABJINBACTCs BI)I6CFOM, nu
TOPMO3UT €ro A0 MNOJHOI'0 OCTaHOBA. BapI/IaHT 3aKPYTKH
npu TOPMOXCHUU JOCTYINECH TOJBKO [Jid BHCUIHETO
aBapHﬁHOFO CUTHaJ1a.

Buewmnuii aBapuiHBIM CHrHaJ1 MOXHO HCHOJIb30BaTh
COBMECTHO ¢ JIOOBIM HCTOYHHKOM  YIIPaBJICHUS,
BEIOpaHHBIM B MeHIO [200].

Ecmm pabora Opima mpepBaHa W3-3a  BHENTHETO
aBapuMiHOTO CWTHajla, [UIS TIepe3amycka IBUTATEIsd
oTpedyeTcsi pydyHOH cOpOC M HOBas ITOAava IyCKOBOTO
curgana. CurHan cOpoca M ITycka MOXKHO TOJaTh depes
MAHeTb  yNpaBleHHs, TUCTAHIIMOHHO WM  dYepe3
MOCJIeIOBATENbHBI  MHTEPPEHC, B 3aBUCHUMOCTH OT
WCTOYHWKA YIpaBleHUs, BbIOpaHHOTO B MeHIO [200].
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Hes3aBucuMo OT BBIOpaHHOTO HCTOYHHUKA YIPaBJICHUS,
BCETa €CTh BO3MOXKHOCTh IOCJIaTh CHTHAJ cOpoca depes
MaHEJNb YIPaBICHUS.

MPUMEYAHUE: CHpoc yepes naHenb ynpasneHuns He
NPUBOAUT K 3anycky ABuraTtensi.

8.9.6 BHewwHee ynpaBneHue
HabopoM napameTpoB

Habop mapameTpoB MOXXHO BBIOpaTh uepe3 IH(pOBBIC
BXOIBI, eca B MeH0 [240] BBIOpaHO BHeIIHEE
ynpasieHue HabopoMm mapamerpoB (BapuaHT 0). C sToi
LEJIBI0 MOXKHO HACTPOUTH JIIO00H M3 HU(POBEIX BXOAOB
Ha BXo# HaOopa mapamerpoB 1 (PS1, BapuanT 3 B MeHIO
[510] — [513]) nwmm Bxom HaGopa mapamerpoB 2 (PS2,
BapuaHT 4 B MeHIO [510] — [513]). Ha Puc. 66 nokazan
MpUMeEp TOAKIIOUCHUS Ui BHEIIHETO YIPaBICHUS
Ha0OpOM MapaMeTpoB; B 3TOM IPHMepe IH(POBHIE BXOIBI
3 u 4 vactpoens! Ha PS1 u PS2.

V3menenne Habopa mapaMeTpoB 4Yepe3 BHEIIHMH CHIHA
BBITIOJIHSETCS TOJIBKO B OCTAHOBJIEHHOM DPEXHUME U IpH
paboTe Ha IOITHOM HanpsbKeHUH. Ecu BXOIHbBIE CUTHAIIBI
s PS1 m PS2 usmensiTcst B mpoiiecce YCKOPEHHs WU
TOPMOXEHHsSI, HEMEIJICHHO OyayT 3arpy’eHbl TOJIBKO
HOBBIE ITapaMeTpbl UCTOYHHUKA yIpaBieHus (MeHio [200]),
anasoroBoro/mudposoro Bxona (MeHto [500]), uudpoBbix
BXOJIHBIX HUMIyAbcOB (MeHIO [501]), 3HaueHumit mms
BKJIFOYCHUSI M BBIKITIOYEHHUS aHAJIOTOBOTO ITyCKa/0CTaHOBA
(menro [502] u [503]) u 3amepKKku aHAJIOrOBOTO ITycKa/
octaHoBa (MeHo [504]). Bce ocranbHble apaMeTpsl HE
M3MEHATCS 1O TeX IOop, IMOKa MSTKUH IycKarenb He
nepeiieT B peXXUM TOPMOXKEHHS WM B PEKUM pPabOThI HA
MOJIHOM HampshDkeHHH. B TakoM ciydae M3MEHEHUE
WCTOYHHUKA yNPABJICHHS BCTYIUT B CUITy HEMEAJICHHO, YTO
MOXKET  OBITh ~ TIOJIE3HO  JUISi  TEPEKIIOYCHUS  C
JIUCTAaHIIMOHHOTO Ha py4YyHOE YIpaBieHUS B IEIX
00CITy)KUBaHHUSL.

16|17 |18

-

PS1

MPUMEYAHWE: Ecnu B MeHio [240] akTuBrpoBaHo
BHELLHee ynpaBneHne Habopom napameTpoB (BapuaHT
0), TO HENb3s U3MEHUTb HUKaKNE NapameTphbl, KpoMe
WCTOYHMKA ynpaeneHus B MeHio [200] n Habopa
napameTpoB B MeHto [240].

03-F49-2

Puc. 66 Iooknouenue 6x0008 8HeutHe20 YRpasieHus.

Habop PS1 (16-18) PS2 (17-18)
napameTpoB

1 Pa3omMkHyTO Pa3omkHyTO
2 3aMKkHyTO PasomkHyTO
3 Pa3soMkHyTO 3aMKHyTO

4 3amKHyTO 3aMKHYTO

st mepeximoueHnst MeXy AByMsl HabopaMu rmapameTpoB
MOXKHO HCIIOJIb30BaTh BCEro OOMH IM(POBOH BXOI.
CornacHo BBILIETIPUBEACHHOMY IPUMEpY, IH(POBOiT BXOA
3 HactpamBaetcs Ha PS1. Ecnu Hu ofguH 1udpoBoit B0
He HacTpoeH Ha PS2, oH cumraeTrcs OTKpHITEIM. B 3TOM
clyyae UL TIEPEKIIOYEHHMs  MEXAy  Habopamu
napaMeTpoB 1 M 2 MOXET HCIIONb30BaThCsl LUPPOBOM
BXO1 3.

8.10 OTtobpaxxeHue xona
paboThl

MSF 2.0 comepHUT MHOXeCTBO (YHKIMH HWHAWKAIWH,
KOTOpBIE YCTPAHSIOT HEOOXOJMMOCTh B JIOMIOJTHUTEIBHBIX
M3MEPHUTENIBHBIX YCTPONHCTBAX JUIsl KOHTPOJISE pabOTHI.

[700] — [716] PabGora (TOK, HampsKEHHUE, MOIIHOCTH H
T.J.)

[720] — [725] Craryc (craTyc MSTKOTO IyCKa, BBOAA/
BBIBOJIA)

[730] — [732] CoxpanenHble 3Ha4deHUS (BpeMs pabOTHI U
T.IT.)
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8.10.1 Pabora

[encTteytoLliee 3Ha4YeHne Toka

| NHavkaumus |

7002

Cwuna Toka

0.0

\ 0,0-9999 A

[OwnanasoH:

BHumanune! MHgmkaumst aHanormdHa merio [100].

JInHenHOE HanpsXeHne ceTun

BbixogHas MOLHOCTb Ha Bany B
npoueHTax

5 Vg
7047
BbIXOfHast MOLLIHOCTL Ha Bany B
0 npoLieHTax
[lnanasoH: ‘ 0-200% ot P,,

=911

JInHeHoe HanpskeHne cetun

0

[OwnanasoH:

\ 0-720B

KoathdpmumeHT MoLHOCTH

0 [Virgmeas ]
‘7020 | ViHankaums |

KoadpomumeHT moLHoCcTH

- 0.00]

[nanasoH:

\ 0.00-1.00

BbIXO,D,HaFl MOLWWHOCTb Ha Baly
BeIxogHasi MOITHOCTh Ha Baily oToOpakaercsi B KBT wuim
JI.C., B 33aBUCUMOCTM OT HACTPOMKHM BKIIIOYCHMS
aMEepHUKaHCKUX eANHHUII B MeHto [202].

0 [Vrguncaiir]
7033

BbIxogHas MOLHOCTL Ha Bany

0.0

[wnanasoH: ‘ -999-9999 kBT nnu n.c.

MPUMEYAHWNE: NHaomkauma aHanorndHa mexto [413].

MomeHT Ha Bany

MowmeHT Ha Banmy otoOpaxaercs B Hm wimn gyHT-dyTax, B
3aBHCUMOCTH OT HACTPOMKH BKJIIOYCHHS aMEPUKAHCKUX
equHUI] B MeHro [202].

705’0 | Vinavikauws |

MowmeHT Ha Bany

0. 0|

| -999-9999 Hm vnu pyHT-byT

[nanasoH:

MoMeHT Ha BaJly B MNMpoueHTax

71069

MomeHT Ha Bany B npoLeHTax

\ 0-250% ot T,,

[wnanasoH:

TeMHepaTypa MArKoro nyckKaresid
TeMmmepaTypa MSITKOTO MycCKaTelas OTOOpakaeTcsl B
rpanycax Llenbcus unu ®dapenreiita, B 3aBUCUMOCTH OT
HAaCTPOMKHM BKIIIOUEHHS aMEPUKAaHCKUX E€AMHHI] B MEHIO
[202].

=971

Temnepatypa Msrkoro
L o) nyckartensi

\ Huskasi, 30-96°C unu Huskasi, 85-204°F

[wnanasoH:
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Tok chasbl L1

JlnHenHoe HanpsixkeHne cetn L2-L.3

708)° 713]°
) O
‘ Tok a3kl L1 JlnHenHoe HanpsixeHue cetn L2-
0.0 o -
[nanasoH: | 0,0-9999 A [nanasoH: | 0-720 B
Tok pasbl L2 [MocnepoBaTenbHOCTL (a3
=000 =T1121°
O o)
Tok dhasbl L2 MocnepoBatenbHOCTL a3
0.0 L - - -
[nanasoH: ‘ 0,0-9999 A [nanasoH: ‘ L--, L123, L321
Tok pasbl L3 cnonb3oBaHHas TeNsI0EMKOCTb
=170l =510
) O
Tok pasbl L3 VMcnonb3oBaHHas TeNNOeMKOCTb
[ivanason: | 0,0-9999 A [anason: [ 0-150%

JInHenHoe HanpsxeHne cetn L1-L.2

Bpemsa oo cneaytoulero
paspeLleHHOro nycka

REKIE
¢)
JInHenHoe HanpsikeHue cetn L1-
‘ O L2
JnanasoH: ‘ 0-720B

JInHenHoe HanpsixeHne cetn L1-L3

21210
¢)
JInHenHoe HanpsixeHue cetn L1-
O L3
nanasoH: ‘ 0-720 B

7762
O
Bpems po cnegytouwero
0 ’ pa3peLLEeHHOro nycka
[nanasoH: ‘ 0-60 MuH
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8.10.2 Cratyc

CTaTyC MArKOro nyckarens

‘7200 | Vinavkauws |

CraTtyc msarkoro nyckarensi

0

3HaveHne aHanoroeoro/undpoBoro
BXoAa

3HaueHne Ha aHAJOTOBOM/IIM(POBOM BXOJE B MPOLIEHTAX
OT BXOIHOTO AWANa3oHa. JTOT MOKa3aTeslb 3aBHCHT OT
HACTPOWKH aHaJIOTOBOTO/IIM(poBOro Bxona B MeHio [500],
HarpuMep, €ClId aHaJIOTOBBIM/IIM(PPOBOH BXOJ HACTPOCH
Ha aHaANOToBHI myck/octanoB mpu 0-10 B/0-20 MA
(BapmaHT 6), To BXOomHOH curHan 4 B mwmm 8 MA Oymer
mokaszaH kak 40%. OmHako eciy aHaJOTOBBIN/IIH(PPOBOI
BXOJl HACTPOCH Ha aHAIIOTOBEIA MyCK/OCTaHOB mpu 2-10

[nanasoH: 1-12
. B/4-20 MA (BapuanT 7), BX0o#gHOH curHan 4 B mwim 8§ MA
1 OcraHoBrieHo 6e3 aBapuUinHoOro curHana GyneT mokasan Kax 25%.
2 OCTaHOBIIEHO MO aBaPUIHOMY CUTHasTY
3 3anyLLeHo ¢ aBapuinHbIM CUrHANoM 0
4 YckopeHue 72 3’0
5 MonHoe HanpskeHue 3HaueHNe aHanorosoro/
6 TopMoxeHue O uMdpoBoro Bxoada
7 LyHTMpoBaHo
8 PFC [nanasoH: ‘ 0-100%
9 Topmo3
10 Mpsamasa megneHHasi CKOpocTb CTaTyC pene
" ObparHas MeAneHHas ckopocts Craryc pene K1 — K3 (cneBa nanpaso). L u H o3nauaer
12 Oxupatue (aHanorosoro nycka/ COOTBETCTBCHHO HM3KMI (Pa3sOMKHYTBIH) WJIM BBICOKHIA
OCTaHoBa un astoctpoca) (3aMKHyTHIH) cTaryc pere. Ommcanne craryca perne K3

CraTyc unpoBbIX BXO4OB

Craryc mmudposix BxonoB 1-4 (cneBa HampaBo). L mw H
O3Ha4YaeT COOTBETCTBEHHO HH3KUiIl (Pa3OMKHYTBHIH) WIH
BBICOKHI (3aMKHYTBII) CTaTyc BXOAA.

COOTBETCTBYET CTarycy kiemm 31.

‘721 | Vinavkauus |

)

Cratyc umdposoro Bxoga

LLLL

=512l

¢}

Cratyc pene

L LL

[nanasoH:

[nanasoH:

| LLLL-HHHH

CTtaTyc aHanorosoro/undgpoBoro
BXoAa

Craryc aHaoroBoro/mu(poBoro BXoa, HCIOIb3yeMOTO B
kadectBe mudpororo. L m H o3Ha4aeT COOTBETCTBEHHO
HU3KUH (Pa3OMKHYTBIH) WU BBICOKUH (3aMKHYTHIN)
CTaTyc BXOJa.

0
722)°
Cratyc aHanorosoro/uudpoBoro
L BXo4a
[nanasoH: | L, H

| LLL-HHH

3HavyeHne aHanoroBoro Bbixoaa

3HaueHWe Ha AaHAJIOTOBOM BBIXO/IE B IPOLEHTAaX OT
BBIXOJJHOTO [JHara3oHa. JTOT II0Ka3arelb 3aBHCUT OT
HaCTpPOWKH aHaJOroBOTO BBIXOAa B MeHIO [520],
HalpuMep, €ClIi aHaJIOTOBBIA/IM(POBOH BXOJ HACTPOCH
Ha 0-10 B/0-20 MA (Bapumant 1) wim 10-0 B/20-0 MA
(BapuanT 3), TO BBIXOMHOW curHai 4 B miu 8 MA Oymer
mokazaH kKak 40%. OmHako €ciM aHaJOTOBBIH BBIXOJ
HacTpoeH Ha 2-10 B/4-20 MA (BapuanT 2) wim 10-2 B/20-
4 MA (BapuaHT 4), To BBIXOHAHOH curHan 4 B nmm 8 MA
Oyznet mokasaH kak 25%.

7125)° | ViHankaums |

3Ha4eHne aHanoroeoro Beixoda

o)

[wnanasoH:

\ 0-100%
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8.10.3 CoxpaHeHHble 3Ha4YEeHUS

Bpemst paboTel. Bpemst paboTsl — 3TO BpeMmsi, B TedeHUE
KOTOporo pa0oraeT JABHTaTedb, MOAKIIOYEHHBIH K
MATKOMY IIyCKaTelo, a He BpeMs, KOIAa BKIIIOYEHA
rojiada MUTaHWs.

Ecmu Texymee 3HaueHHE BpPEMEHH pPaOOTHI IPEBBICHT
9999 dwacoB, Ha gucmiee OyoyT NEPHOAHUCCKHU
0TOOpaXKaThCs YETHIPE MIAAIINX U CTApIINe Pa3psabl.

MNpumep
Ecnu Tekyee Bpems pabotsl 12467, Ha 1 cekynay Oymet
nmoka3aHo 1, 3areM Ha 5 cekyHa 2467 u T.1.

0 [Virameas |
7130]9

Bpems paboThl

0

[OwnanasoH:

\ 0-9 999 999 y

MNMoTpebneHHas aHeprus

7310

)

MoTpebneHHas aHeprus

0.0 00

‘ 0,000-2000 MBT-y4

[nanasoH:

Cbpoc notpebneHHon aHeprn

B 3TOM MEHI0O MOXXHO COpPOCHTH COXpaHEHHOE 3HaueHHE
noTpedieHHoi sueprun (Mexto [713]) Ha 0.

8.11 Cnucok aBapuUnHbIX
CUrHanoB

Crincok aBapUHHBIX CUTHAJIOB TeHEpHUpPYeTCS
aBromarndeckr. OH MMOKa3bIBaeT 15 MOCIEMHNX CUTHAIOB
(F1-F17). Crucok aBapuilHBIX CHTHAJIOB MOXET OBITh
moJIe3eH Uil OTCIS)KUBAHHUS COOEB MATKOTO ITyCKaTems
WKW €ro UeNu yhpasieHus. B chucke aBapuitHbIX
CHUTHAJIOB M KaXIOTO CHTHajlla COXpaHAETCS Kak
CHUTHAIILHOE COOOIIEeHHe, TaKk U BpeMs paboThl. B MeHo
[800] nmocnmemHee ~— cHTHaNBHOE ~ COOOIIEHWE W
COOTBETCTBYIOIIEE  BpeMsi  pabOThl  OTOOpaKaroTCs
MMOOYEPEIHO; TAaKUM € O0pa3oM CTapble aBapUitHBIE
CHUTHAJTBI 0TOOpaxkaroTcst B MeHio [801] — [814].

Mpumep

e Ecnu nmocnenHuil  aBapuifHBI CUTHaln — Kacajcs
HencnpaBHocTH ¢a3el Ha Bxozme (F1), xoropas
npou3onuia Bo Bpems pabotsl 524. B teuenme 4 c
orobOpaxaercs F1, a 3arem Ha 2 ceKyHABI — 524 U T.1.

* FEcnu mnocnenHuil  aBapuiHBI CUTHaln — KacaJcs
TemneparypHoid  3amutel  gBurarens  (F2) wm
mpousomien Bo BpeMs paboTel 17852. B Teuenne 3 ¢
orobOpaxkaercs F2, 3arem Ha 1 ¢ — 1, Ha 2 ¢ — 7852
T.I.

Cnucok aBapVIIZHbIX CcUrHarios,
nocnegHsisi olunodka

0 [Vrgincaism]
8/0 0|2

Cnvcok aBapuiiHbIX CUTHanNoB,
nocneaHss owmnbka

F 1

[nanasoH:

‘ F1-F17

732 [Thynnosas |
(0]

C6poc noTpebneHHon 3Heprumn

no’

Mo
no
YMOMYaHMUIo:
[wanasoH: no, YES
no bes pencreus
YES C6poc notpebrneHHo aHeprumn
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Cnuncok aBapuiiHbIX CUTHAanNoB,

8.12 [aHHble nyckaTens

owmnbka B wmeno [900] — [902] oroGpaxkaeTcss THI MSTKOTO
HyCKaTeJ'DI u BepCI/IH €ero HpOFpaMMI)I.
EIE
0 Tun markoro I'IyCKaTeJ'IFl
Cnuncok aBapuiiHbIX CUrHanoB,
Flq| oubeats 0
900|3
Anana3so: ‘ F1-F17 Tun markoro nyckatens
MeHto DyHKUNSA
802 CnucoK aBapuiiHbIX CUrHaroB, oLumbka AunanasoH: ‘ 17-1400 A
13
Cnucok aBapuiiHbIX CUrHanoB, olunbka
803 ol P BapwuaHT MO
804 Cnncok aBapuHbIX CUrHanoB, ownbka
4 901°
805 Cnncok aBapuiHbIX CUrHanoB, ownbka 0
10 TekcT BapmaHTa NO
806 Cnncok aBapuiHbIX CUrHanoB, owmnbka 9 B 2 2 O
807 Cnmncok aBapynHbIX CUrHanos, owmbka 8
808 Cnmncok aBapunHbIX CUrHanoB, owmbka 7 [nanasoH: ‘ To e, 4To U MeTKa
809 Cnuncok aBapuinHbIX CUrHanoB, owmbka 6
810 Cnuncok aBapuHbIX cUrHanos, ownoka 5
P Bepcusa MO
811 Cnncok aBapuiHbIX CUrHanos, owunbka 4
812 Cnncok aBapuiHbIX CUrHanos, owmnbka 3 o
813 Cnncok aBapuHbIX CUrHanoB, ownbka 2 9 0 2 o
814 Cnmncok aBapuinHbIX cuUrHanos, owwmbka 1
TekcT Bepcun MO
[InanasoH: ‘ To xe, 4To 1 MeTKa
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9. 3awwuTa u curHarnbl TpeBOrmn

MSF 2.0 ocuHamieH (yHKIMSAMH 3alldTHl JIBHUTATEI,
3aIUTHI IPOIECCa U 3aIIUTHI MATKOTO ITyCKaTes.

9.1 Koabl curHanos

Jnst pa3nuuHbBIX OMIMOOK HCIOJNB3YIOTCS pPa3HbIE KOZIbI
CHTHAJIOB (OIMCAaHUE MPUMEHSIEMBIX KOIOB CHTHAJIOB CM.
Tabnmuma 13). Ilpu mOsIBIEHWH CUTHalla TPEBOTH Ha
JICIUIeE OTOOpPAXKaeTcsi COOTBETCTBYIOLIEE MHTAIOIIee
aBapuiiHOoe cooOuieHue. Eciy akTHBHBI OIHOBPEMEHHO
HECKOJIKO CUTHAJIOB TPEBOTH, Ha JIUCILIEE OTOOpaxaeTcs
KOJI MOCJIeHero curHana. Kog kaxmoro curuaia TpeBoru
COXPAaHSETCs] TAK)KE B CIIUCKE CHTHAIOB TPEBOTH B MEHIO
[800] - [814].

9.2 AsapunHble OencTBus

JImst  OONBIIMHCTBA METOAOB  3aIMTHI  BHIOMpaeTCs
Ha/JIexaIiee nericTre npu TIOSIBJICHUH
COOTBETCTBYIOIIETO CHUTHANA TpeBoru. Hinke mpuBomsaTcs
BapHaHTHl aBApUHHBIX JACHCTBHHA (HE BCE BapUaHTHI
JIOCTYITHBI JUTS BCEX METOJIOB 3aIUTHI — cM. Tabmuma 13):

Bbikn
CI/IFHaJ'I TpeBOFI/I OTKJIKOYCH.

MpenynpexaeHne

[Ipy mosIBIEHHM CHUTHANa TPEBOTH Ha JMCIUIEE MHIaeT
COOTBETCTBYIOIIHMH KOJ| CUTHAJA, U aKTUBU3UPYETCS peJie
K3 (mpu mnHactpoiike perne mo ymomdanuio). OmHako
JBUTaTellb ~ HE  OCTAHABIMBAETCS, W  OIepauus
npozoikaercs. [IpM HMCUE3HOBEHMM CHUTHAlla TPEBOTH
aBapuiiHOe cOOOIlIeHHe Ha MAWCIUIEe HCYUE3aeT, U peJe
nepesanyckaercs. CHrHaJq TPEBOTH Takke MOXKET
cOpachIBaTbcs BPY4YHYI0. OTOT BapUaHT HACTPOUKH
MoJNie3eH B aBAPUUHOM COCTOSIHUM, KOTAa TpebyeTcs
KOHTPOJIb HaJl OTepaliell ¢ UCIOIb30BAaHUEM BHEIIHETO
YIPABIISIONIETO TIPUOOpa.

Bobiber

IIpu mosBNeHUU cUTHaTa TPEBOTM HA AUCIUIEE MHIAeT
COOTBETCTBYIOIIMI KOJ CUTHAJA, ¥ aKTUBU3UPYETCs pelne
K3 (w1 xoHQurypammm pene MO  YMOIYaHHIO).
ABTOMAaTHYECKH  OTKJIIOYAETCs ~ HampsbkeHHe  Ha
JBHraresne. J[Burarenb ocTaHaBINBAETCS BEIOETOM.

OTOT BapUaHT HACTPOWKU TMOJE3eH B CIyyae, €CId
MPOAOJDKUTEbHAS PaboTa I aKTUBHBIH OCTaHOB MOTYT
HaBPEAUTH MPOLECCY WIN ABUTaTeNio. OTO MOAXOIUT AT
MEXaHU3MOB C OU€Hb BBICOKOIl HHepIHel, B KOTOPBIX
OOBIYHBIM CIIOCOOOM OCT@HOBKH SIBIISIETCSI TOPMOXKEHHE.
B otom ciydae BbIOer BbIOMpaeTcsi Kak aBapHitHOE
JeiicTBUe JUIsl CUTHANA TPEBOTU TEMIIEpaTypHON 3aIlUThI
JIBUTATeNs, ITOCKOJBKY IPOJOJDKUTENIbHAs paboTa WIn
TOPMOXKEHHE MOTYT CEpbe3HO HaBPEAUTh ABUraTeNIo Mpu
BO3HHKHOBEHHH yKa3aHHOTO CUTHAA.

Cron

IIpu mosBNEHUHM CUTHANAa TPEBOTHM Ha JIUCIUIEE MUTaeT
COOTBETCTBYIOIIMI KOJI CUTHAaJIa, M aKTUBU3UPYETCS perie
K3 (mns xoHdurypanum peine no ymondanuo). Jlpuraresnb
OCTAHABIMBAaeTCSI B COOTBETCTBMM C HAcCTpOHKaMHU
ocrtaHoBa B MeHto [320] - [325].

OTa HaCTpOfIKa MOJIC3Ha [JIs1I MEXaHU3MOB, IJII KOTOPBIX
Ba’XCH HpaBI/IJ'H)HHﬁ OCTaHOB. JTO MNPpUMEHUMO JJid
OOJIBIINHCTBA HaCoCoB, B OTHOIICHHUH KOTOPBIX
MPUMCHCHUC BhIOEra Kak aBapnﬁHoro ﬂeﬁCTBHH MOXKCT
BBI3BATh FI/IHpaBHI/I‘IeCKI/Iﬁ yaap.

TopmoxeHune

[Ipu moOSBIEHUHM CHUTHANTA TPEBOTH HA IUCIUIEE MUTAET
COOTBETCTBYIOIINI KOJI CUTHAJIA, M aKTUBU3UPYETCS pelie
K3 (mns xoHQUTYpamuu pese mo yMoT4aHuio). OyHKIHS
TOPMOXKEHHUSI ~ aKTHBH3HPYETCS  COIIACHO  METOIY
TOPMOKEHUS, BBIOMpaeMoMy B MeHIOo [323], u nBurareib
OCTaHABIMBACTCSI B COOTBETCTBMH C HACTPOWKaMHU
aBapuifHoro Topmo3a B MeHio [326] - [327] (cuma
TOPMOXKEHHSI M BpeMsl TOpMOXKeHHs). lIpu oTKIroueHUn
aBapHHOTO TOPMOXKEHHS B MeHI0 [326] u BbBIOOpE
(YHKIIME TOpMO3a B KaueCTBE aBAPUHHOTO IEHCTBUS
a¢ ekt Oynet aHaIOTHYEH IEHCTBUIO, OMMUCAHHOMY BBIIIIE
MIPUMEHHUTEIHHO K BHIOCTY.

DyHKIMSA ~ TOpMO3a KAk ~ aBapuHWHOIO  JAeMCTBUA
UCIIONIb3YeTCsl, TIAaBHBIM 00pa3oM, B COYETaHUH C
BHEIIIHUM CUTHAJIOM TPEBOTH, KOTOPBIN IPUMEHSETCS AT
3amycka OBICTPOTO OCTaHOBA C  OONBIICH  CHUIION
TOPMOXKEHHSI M 0o0Jiee KOPOTKMM BPEMEHEM TOPMOXKECHHUS
10 CPABHEHHIO C OOBIYHBIM PEKUMOM PaOOTHI.

TopMOXeHue ¢ nogxBaToM BpaLlatoLLErocs

aBurartensd

DyHKIUS TOPMOXKEHHMSI C TIOAXBAaTOM BpaIIArOIIETOCs
JBUTATCNIsl aHAJOTMYHA  BBINICONMUCAHHON  (pyHKIMU
TopMOXkeHus. OIHAKO, €ClIM BBIOPAHO TOPMOXKCHHE C
MOJIXBATOM BPAIAIOIIETOCSl  JIBUTATeNsl, TOPMOXKECHHE
3alyCKaeTcsl Jlake U3 HEaKTUBHOTO COCTOSIHMS. JTO
O3HAuaeT, uYTO MATKAH TIyCKaTedb IOIXBAThIBAECT
JIBUTATENIb, KOTOPBI OCTAHABIMBACTCS BHIOCTOM, U
TOPMO3UT €ro JI0 MOJHOTO OCTAaHOBA.

BapuaHT TOpMOXEHHs C MOJXBAaTOM BPAIAIOIICTOCS
JIBUTATEINsl JTOCTYIICH TOJBKO JJIsl BHEIIHETO CHUTHAJIA
Tpeorn. OH  HCHOJNB3yeTCS,  Hampumep, Ui
HCTBITATEIEHOTO 3allyCKa CTPOTAIBHBIX CTAHKOB U
JICHTOYHBIX MHJ TOCIEC CMEHBI HHCTPYMEHTOB. OH MOXET
moTpeOOoBaThCS IS Pa3roHa HHCTPYMEHTA J0 KOHKPETHOMH
CKOPOCTH C TIOCTICTYOIICH OCTAHOBKOH BRIOCTOM C IIEITHIO
MPOBEPKH pa30aTaHCUPOBKU. B 3TOM ciydyae BO3MOXKHA
HEMe IeHHAs aKTUBHU3AIHS TOPMOXKCHUS npu
MOCTYIUICHUU BHEITHETO CUTHATIA.

B npuBenenHoit Hwke Tabmune 13 moapoOHO
OIMCHIBAIOTCSI aBapHHHbBIC IEHCTBUS, NMPUMEHUMBIE IS
Ka)kJIOTO THIIa CUTHAJIA TPEBOTH.
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9.3 Cobpoc aBapuu

[lpu mnocnenyromeM pa3bsCHEHHMH BaKHO pa3nvaTh
tepmuHbl  «COpoc aBapum» u «llepesamyck». COpoc
aBapuyl O3HA4aeT, YTO Ha JAUCIUIee HcUe3aeT aBapHiiHOe
cooOmieHne, U OTKIIoYaeTcs aBapuifHoe pene K3 (mms
KOHpHTypaluu pene 1mo ymomdanuio). Ecnmu omeparus
IIPEPBIBACTCS U3-3a CUTHAJIA TPEBOTH, MATKUH ITyCKaTellb
TOTOB K nepesarnycky. OHako rmojada curtaina copoca 6e3
MOCTYIUICHNS] CHUTHAJIa HOBOTO 3allycka HHKOTIAa He
NPUBEJET K 3aITyCKY.

Curnan cOpoca TOCTymaeT 4epe3 IaHeNlb YIpaBJICHUs,
yAAJEHHO WM uepe3 IOCIeA0BaTeIbHbIH UHTepdeiic, B
3aBUCHUMOCTU OT UCTOYHHKA YIIPABJICHUA, BI)I6paHHOFO B
meHto [200]. HesaBucuMo oOT BbIOpaHHOTO crHocoba
yrpaBJI€HUA, BCETAa €CTb BO3MOXHOCTDL IMOCJIAaTh CUTHAJI
cOpoca yepes maHesb yIpaBlIeHuUsI.

IIpu mosiBeHUU cUTHalla TPEBOTH, aBapUiiHOE JeiCTBUE
JUIS KOTOPOTO HACTPOCHO Ha MpeAynpexIcHue (cM.
BBHIIICTIPUBEICHHOE OIMUCAaHUE aBapUIHBIX JEeHCTBUIN),
CUTHAJI TPEBOTH AaBTOMATHYECCKH COpachIBacTCs Cpasy
MocJie MCYe3HOBEHUsl HeucrpaBHOCTH. CUTHAN TPEeBOTH
cOpacreIBaeTcs TaKKe BPYUYHYIO MIOCPEICTBOM
BBIIICOMTUCAHHOTO CUTHAaNa cOpoca.

Ecmm Oorepanus MpepbIBACTCA U3-3a CUI'HaJ1a TPEBOTH, IJIA
nepe3anycka ABUTATCIIA MOXKET HOTp€6OBaTBC$[ CHUTHaJI

Tabnuya 13 O630p cuenano mpesocu

cOpoca M CHUTHaJl HOBOTO 3allycka. leM He MeHee,
HEKOTOpbIE CHUTHAJIBI TPEBOTH cOpachIBaloTCs
ABTOMATUYCCKHU IpU TOCTYIVICHMW CHUI'HaJla HOBOI'O
3amycka. B tabmune Tabmuma 13 mpuBeneHB! Bce THUITBI
CUTHAJIOB TPEBOTH B 3aBHCUMOCTH OT TOTO, TpeOyeTCs I
JUJIs. HUX CUTHan cOpoca (pyuyHoil cOpoc), Wiu OT TOro,
C6paCLIBaIOTCH JIK OHU aBTOMATU4YC€CKHU MTPU MOCTYIJIICHUN
CUrHajia HOBOTO 3aITycKa.

Curnas TpeBord Bcera MOXKHO COPOCHTBH HMOCPEACTBOM
curHaia copoca, Aaxe eciM He MCUe3jla HEeUCIPaBHOCTD,
BBI3BaBIIas J3TOT cHUrHanm TpeBoru. COpoc aBapuu
NIPUBENIET K HMCYE3HOBCHUIO aBapHHHOTO COOOIIEHHs Ha
JUCIJIeE W OTKIIOYEHUI0 aBapuitHoro perne K3 (s
KOH(UTYpaIiK pere 1o ymondanuro). Ecim sxe oneparus
IpepBaHa H3-32 CHTHaja TPEBOTH, IEpe3amycK OyneT
BO3MOXKEH TOJIBKO ITOCJI€ MCUE3HOBEHUS! HEHCIIPABHOCTH.
Ecnu cursan HOBOTrO 3aIrycka MOAAETCS B TO BpeMs, Kak
aKTUBHA HEUCIPABHOCTb, Ha JHCIUIEE MOSBUTCS
MUramoniee  apapuiiHoe  cooOlleHHe, W  CHOBa
aKTHBU3UpYeTcs aBapuiiHoe pene K3 (s korpurypanuu
pelie o YMOIYaHHIO).

Msrkuii myckarensb MSF 2.0 mMeer Takxke (QYyHKIIHIO
aBToCcOpoca, KOTOpasi MOAPOOHO oOmmcaHa B pasfere
nyHkre 8.5, cTp. 54.

Kon OnucaHue curHana ABapuiiHoe
curHan M CuncTtema 3awuThbl C6poc aBapun
TpeBorun neuncTeme
TpeBoru
F1 HeucnpaBHocTb dpasbl | MpepynpexaeHve | 3awwmTta asuratensi | ABTomaTuyeckuii cbpoc npy NocTynneHun
Ha BXxoae Buiber (meHto [230]) curHana HoOBOro 3anycka
Bbikn
MpenynpexaeHne
F2 TemneparypHas Boiber Sawura asuratens TpebyeTcs oTaenbHbIN curHan copoca
3awuTta gsuratens Cron (meHto [220])
TopmoxeHue
F3 Meperpes mArkoro Buiber TpebyeTcsa oTaenbHbIN curHan copoca
nyckarensi
Bbikn
Victekno spems nycka | Tpeaynpexaenme 3awmTa asuratens | ABTomatuyeckmin cbpoc npu NocTynneHnm
F4 B peXxume BoiGer
(meHto [231]) CurHarna HoOBOro 3anycka
OorpaHnyeHns Toka Crton
TopmoxeHue
Bbikn
F5 CurHan o bnokuposke MpenynpexaeHne Sawura pavratens TpebyeTcsa otaenbHbIN curHan copoca
poTopa Peaynpexa (Menio [228]) peby A P
BoiGer
Bbikn
MpenynpexageHve
F6 CurHan o neperpyske | Boiber Saura npouecca TpebyeTcsa oTaenbHbIN curHan copoca
(meHto [400])
Cron
TopmoxeHune
Bbikn
MpenynpexaeHve
F7 CwvrHan o Heporpy3ke | Boiber Sauuumra npouecca TpebyeTcsa oTaenbHbIN curHan copoca
(meHto [401])
Crton
TopmoxeHue
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Tabnuya 13 O630p cuenanog mpesozu

Kon

OnucaHwue curHana AsapuitHoe
curHan M Cuctema 3alumTbl C6poc aBapuu
TpeBoru nencTeme
TpeBoru
Bbikn
MpenynpexaeHve o
F8 OwncbanaHc BElGi}; pexa 3awmTa npouecca | ABTomatu4eckuin cbpoc npu NoCTynneHnm
HanpsXeHun Ha Bxoae Cron (meHto [430]) curHana HoBoro 3anycka
TopmoxeHune
Bbikn
MpenynpexgeHve .
F9 CwvrHan TpeBorv npu BE@i}; pexa 3awmTa npouecca | ABToMaTu4eckuin cbpoc npu NoCTynneHnm
nepeHanpskeHun Cron (meHto [433]) CUrHana HoBOro 3anycka
TopmoxeHune
Bbikn
CwurHan TpeBsoru o MpenynpexaeHve .
P PeAynpexa 3awmTa npouecca | ABTomaTuveckmin cbpoc npu NocTynneHnm
F10 NMOHWKXEHHOM Boiber
(meHto [436]) CvrHarna HOBOrO 3anycka
HanpsKeHun Crton
TopmoxeHue
Bbikn o
OrpaHunyeHune 3awmTa gsuratens | ABTomatuyeckmin cbpoc npu NoCTynneHnm
F11 MpenynpexaeHve
Konu4yectsa nyckoB BuiGer (meHto [224]) CUrHana HoBOro 3arnycka
F12 3akopoyeH TupucTop BoiGer TpebyeTcs oTAenbHbIN curHan copoca
F13 O6pbIB B TUpUCTOpPE Bubiber TpebyeTcsa oTAenbHbIN curHan copoca
F14 [Buratenb OTKMOYeH BoiGer TpebyeTcsa oTaenbHbIN curHan copoca
Bbikn
HapyweHuve MpenynpexaeHue | 3awimra MCTOYHUKA .
Py - peaynpexa H AsTOMaTUYecknin c6poc Npu NOCTyNIEHNN
F15 nocnegoBarenbHOm Boiber ynpasneHus
CvrHarna HoOBOro 3anycka
CBSA3U Crton (meHto [273])
TopmoxeHune
Bbikn
CurHan o6 nsmeHeHun 3awumTa npouecca .
F16 MpenynpexaeHve TpebyeTcsa oTaenbHbIN curHan copoca
yepenoBaHua ¢as (meHto [440])
Bobi6er
Bbikn
MpenynpexaeHve
Boiber
. Crton
BHewwHui curHan 3awwmTa npouecca .
F17 TopmoxeHune TpebyeTcsa oTaenbHbIN curHan copoca
Tpesorun (meHio [420])
TopmoxeHue ¢
nogxsaTom
BpaLLatoLlerocs
nBuratensi
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10. Tlouck n yctpaHeHne HencnpaBHOCTEN

10.1 HewucnpaBHOCTb, NpU4nHa U yCTpaHeHne

MposiBneHne Mngukaums MpuunHa YctpaHeHue
Oucnnen He Her HeT nutaHusa nnatbl MoaknouynTe NUTaHue nnatbl
CBETUTCH. yrnpaBneHus. ynpaBneHus.

F1 HewucnpaseH npegoxpaHutens. | 3aMeHWUTe NnpegoxpaHvTenb.

[Buratenb He
paboTaerT.

(HeucnpaBHoCTb BxOgHOM

asbl)

HeT cvnosoro nutaHus.

BkntounTte cnnosoe nuTaHue.

F2
(TemnepatypHas 3awmTa
asurartenst)

O6pbiB cBsi3n ¢ PTC.

B meHio [211] moxeT BbITb
BBeAEHO HeMNpaBuUnbHOE
3Ha4YeHNe HOMUHanNbLHOro ToKa
asurartensi.

MpoeepbTe Bxoa PTC, ecnu
mcnone3yetcs 3awuta PTC.

Mpy ncnonb3oBaHUM BHYTPEHHEN
3awWmnThbl ABuratens nonpobynte
CMEHUTb KIacc BHYTPEHHEN
TemnepaTypHou 3aLLmTbl (MeHto [222]).
Oxnagute OBuUraTenb n
nepesanyctute npeobpasoBarens.

Cnuwkom Bblcokast
Temneparypa OKpy><atoLLen
cpeapl.

MpoBepbTe BEHTUNAUMIO LKada.
MpoBepbTe pasmepsl Wkada.

F3 MpouncTute oxnaxagawoLime
MpeBbILweHbl MOLLHOCTHbIE
(Meperpes msrkoro BEHTUNATOPbI.
BO3MOXHOCTW MSArKOro
nyckarensi) nyckarens Ecnu BeHTURATOP(-bl) paboTaeT(-toT)
HenpaBunbHO, CBSAXNTECH C
BoamoxHo, HencnpaseH
noctasLwmkom MSF.
BEHTUNATOP.
F4 MapameTpbl orpaHnyeHns Toka | YBenuubTe Bpems nycka (MeHto [315])

(McTekno Bpemsa nycka B
pexvuMe orpaHNveHns Toka)

He COOTBETCTBYIOT ABUraTesnto
NN Harpyske.

n/vnn ypoBeHb OrpaHUYeHuUsi Toka npu
nycke (MeHto [314]).

F5
(BnokupoBka poTopa)

3aKknMHMBaHne B MeXaHn3me
nnn noepexaeHune

MpoBepbTe MexaHnam W NOALIMMHUKA
asuratens. BoamoxHo, Heo6xoaumo
YBENUUUTL 3aepXKKy aBapunHoOro

MOALLNMHMKOB. curHana (MeHto [229]).
F6 MpoBepbTE MEXAHN3M.
Meperpyska Bo3moxHO, HEOBXOAMMO YBEMUYUTD
(Cvrnan o neperpyske) 4
3afepPXKKy aBapumnHoro curHana [404].
E7 MpoBepbLTe MEXaHN3M.
Heporpyska Bo3moxxHO, HE06X0AMMO YBENNYNTL

(CurHan o Hegorpy3ke)

3aQepxKy aBapuiHoro curHana [410].

F8 HecummeTpus nutatoLLero [MpoBepbTe NapaMeTpbl NUTaoLLEN
(OncbanaHc HanpsikeHWi) HanpsKeHUs. ceTu.
F9 MepeHanpsxeHue B nuTatowen | MNpoeepbTe NnapaMeTpbl NUTaKOLLEN
(MepeHanpspkeHne) cetn ceTwn.
F10 CHuXeHne Hanps>keHus B MpoBepbTe NapameTpbl NUTatoLLen

(MoHwmxeHHoe HanpsbkeHune)

nuTatoLen ceTu.

ceTn.

F11
(MpeBbILLEHME YKCna NYCKOB
B vac)

MpeBbILLEHO KOMUYECTBO MYCKOB
B Yac, He BbiAepXKaH MUH.
WHTepBan BpeMeHN Mexay
nyckamm.

MopoxauTe 1 BbINOMHUTE HOBbIW MYCK.
BoamoxHo, cnegyeT yBenuunTb
KONIMYECTBO NYCKOB B Yac B MeHI0 [225]
U YMEHbLUNTb MWH. MHTEpBan
BPEMEHUN MexXay nyckamu (MeHto [226]).

F13
(Mpobow TupucTopa)

HeucnpaBHOCTb TpUCTOpA.

OcyuiectBmTe cOpoOC 1 nepesanyck.
Ecnu cpasy nosiBuncs takow xe
CUrHarn, CBSXKMTECh C MOCTaBLLMKOM
MSF.
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MposiBneHne

WHankaums

MpuynHa

YcTpaHeHue

[Osuvrartens He
paboTaer.

F14
(dBuratenb OTKNIOYEH)

Pa3oMKHYT KOHTaKTop
asuratensi, obpbIB B kabene nnu
obmoTke aBuraTens.

Ecnu nprunHa He HanmpeHa, copockte
curHan Tpeeoru 1 NPOCMOTPUTE CMIMCOK
curHanos Tpesorn. Ecnu 6bin curHan
F12, BO3MOXHO, 3aKOpOYEH TUPUCTOP.
OcyuiecTtBuTe nepesanyck. Ecnu cpasy
nosButca curHan F14, cesxxutechb ¢
noctasLmkom MSF.

[Bsuratenb He
paboTaer.

F15
(Hapywenwne
nocrneaoBaTenbHON CBA3M)

HapyweHune nocnegosaTensHon
CBSAA3MN.

OcyuecTtBuTe cOpOC 1 NonbiTakTeECh
BOCCTaHOBMUTbL CBA3b. [1poBepbTe
KOHTaKTbl, kabenu 1 nnaTy ycTponcTea.
MpoBepbTe

- Agpec ansi nocnegoBaTenbHOW CBS3N
[270].

- CkopocTb nepegaum [271].

- YetHocTb [272].

Ecnu HencnpaBHOCTb He HanaeHa,
3anycTute ABuraTens C nynsra
yNpaBrneHnsi; ECNN HY>XHO, YCTaHOBUTE
3HayeHue 1 B MeHio [200]. Cm. Takke
PYKOBOACTBO MO NocrneaoBaTenbHON
CBS3U.

F16 HekoppekTHas
(N3meHeHne nocnefosarenbHOCTb has MomeHswTe dasbl L2 n L3.
nocnegoBaTenbHoCcTM pa3) | NuUTaloLLen ceTu.
MpoBepbTe UMdpoBOW BXOA,
F17 (BHeLwwHWi curHan OGpbIB Ha BXOAE BHELLHETO HaCTPOEHHbIN Ha BHELUHWI CUrHan
TpeBsoru) curHana Tpesoru. Tpesoru. MNpoBepbTe HACTPONKM
LumcppoBsbIx BXxoaos (MeHto [510]-[513]).
BoamoxHo, komaHaa nycka
nocTynuna oT HEKOPPEKTHOIO
WCTOYHUKA YMNpaBrieHuns. MopanTe KOMaHay Ha Nyck C
(Hanpumep, nyck ¢ naHenu BbIOpaHHOIO ncTovHuKa (MeHto [200]).
ynpaeneHuns npu BbIopaHHOM
BHELLHEM YynpaBneHun).
MpoBepbTe NUTaHUE K
o npegoxpanHuTenu. Beibepute roe
F1 HewncnpaBHocTb ogHon 13 ¢as. pen up . P APy
. aBapwiiHoe fencTBue ons
(HencnpaBHOCTb BXxOOHOM BosmoxHo, cropen °
«HewncnpaeHocTK ogHon a3kl Ha
hasbl) npegoxpaHuTens.
Bxoae» B MeHto [230], ecnn Heobxoanm
OCTaHOB Mnpu notepe asbl.
[suratennb

paboTaert, HO
nMeeTcqd curHan
TpeBoru.

F4
(Uctekno Bpems nycka B
pexvuMe orpaHu4eHust Toka)

MapameTpbl OrpaHNYeHUst Toka
HEe COOTBETCTBYIOT ABUraTento
WK Harpyske.

YBenuuste BpeMs nycka (MeHto [315])
n/vnn ypoBeHb OrpaHUYeHusi Toka npu
nycke (MeHto [314]). Bbibepute gpyroe
aBapuinHoOe AencTeue ansa curHana
«WcTekno Bpems nycka B pexume
orpaHuyeHus Toka» B MeHio [231], ecnn
Heobxo4uM OCTaHoB Npu
OrpaHMYeHUMM ToKa Mo OKOHYaHWM
3a[aHHOro BpEMEeHMW.
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MposiBnexHve WHankaums

MpuynHa

YcTpaHeHue

F12
(Mpobow TupucTopa)

[suratenb
paboTaerT, HO
MMeeTcs curHan

HeucnpaBHOCTb TpUCTOpA.

MNpv nogave KOMaHAbl Ha OCTAHOB
BbIMOSHAETCA OCTAHOB BblGErom.
MepesanycTute MArkuin nyckartens u
nogante kKomaHay Ha nyck. Ecnu cpasy
NOSIBUMCS TaKoW e CuUrHan, CBSX1Tech
¢ noctaBLwmkom MSF.

Ecnun Tpebyetca HemedneHHbIN 3anyck
AsuraTtensi, HacTponTe MArkui
nyckaTenb Ha npsimon nyck. [ins atoro
ycTaHoBuTe cnocob nycka Ha DOL
(meHto [310]=4).

VcnonbayeTcs WYHTUMPYOLWMI
KOHTaKTOp, HO B MEHIO
«LWyHTnposaHue» [340] He
YCTaHOBIEHO 3HAYeHMe «on».

YcTaHoBUTE 3HAYEHME «ON» B MEHI0
[340].

TpeBoru.

F15
(HapyweHwne

nocrnegosarenbHOW CBSA3MN)

HapyLueHue nocnenoBarenbHom

CBA3N.

MepesanycTuTte npnbop 1 nonbiTakTech
BOCCTaHOBUTbL CBA3b. [1poBepbTe
KOHTaKTbl, kabenu 1 nnaTy ycTponcTea.
MpoBsepbTe

- Agpec ansi nocnegoBaTenbHOW CBS3N
[270].

- CkopocTb nepegaun [271].

- YeTHocTb [272].

Ecnn HencnpaBHOCTb He HanaeHa,
3anyctute gBuraTens C nynsra
ynpaBneHnsi, ecnu Hy>Ho. CM. Takke
PYyKOBOACTBO MO NocrieqoBaTenibHoOwm
CBS3U.
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MposiBnexHve WHavkaums MpuumHa YcTpaHeHue
B meHto [210]-[215] BBeaute
HOMMWHarnbHble JaHHble ABUraTens.
Bbibepute npaBunbHbIN BapyaHT
ynpaeneHnss MOMeHTOM B MeHto [310]
Ecrv BbIGpaHo ynpaeneHye (NVHeHBIN UK KBagpaTUYHbIN) B
COOTBETCTBUM C XapaKTepPUCTUKON
MOMEHTOM UNN ynpaeneHne HATDV3KY
HacocoM, HeobxoanMo BBECTU Py3Ky. o .
Bbibepute npaBunbHbIN HavanbHbIN 1
OaHHble ABUraTens B CUCTEMY. o
KOHEYHbI MOMEHT MpK NyCcKe B MEHIO
[311] n [312]. Ecnu BbIGpaHO
LWyHTMpOBaHue, ybeanTtechb B
NpaBWITbHOM MOAKITHYEHUN
TpaHcdhopMaTopoB ToKa.
Manoe Bpems nycka. YBenuybTe Bpems nycka [315].
Mpu nycke asuraterns Ecnu B kauecTBe crnocoba nycka
AocTuraet NoJsIHOU CKOPOCTH, ncnonb3yeTcs ynpasneHve
HO paboTaeT ¢ pbiBKaMut 1 HanpsPKEHWMEM, HaYanbHoe OTDENVIIMDYITE HAYANBHOE
[Oswuratenb BuGpaumei. HanpshkeHue npu nycke Moxet perynnpy
HanpsbkeHue npu nycke [311].
pa60TaeT c ObITb O4EHb HU3KUM.
pbIBKaMu, HeKOppeKTHOG Ha4yalbHOe

LwymMOM U T. N.

HanpsbxeHue.

[euratenb cnuwkom man no
CpaBHEHUI0 C HOMUHalbHbIM
TOKOM MArKOro nyckarens.

Vcnonb3ynTe MeHbLUYIO MOA€eNb
MSITKOro nyckatensi.

[Buraternb CULWKOM BENVK Mo
CPaBHEHMIO C Harpy3Koii MSIrkoro
nyckartensi.

VcnonbayiTe 6onbLuyto Moaenb
MSArKOro nyckarensi.

HekoppekTHO ycTaHoBNEHO
HavanbHOe HanpskeHue.

lMepeHacTponTe xapakTepucTuky
pasroHa.

BbiGepute hyHKLMIO OrpaHnyeHns
TOKa.

CnuLKom Benuko BpemMsA
nycKa nunmn octaHoBa.

HekoppekTHO ycTaHOBNEHO
BpemMs pasroHa unu
3ameqsieHus.

MepeHacTponTe Bpemsi pasroHa u/unm
3amenneHust.

[Buratens CNMLWIKOM BEMWK UK
CMMLLKOM Mar Mo CPaBHEHUIO C
Harpyskom.

CmeHuTe aBuraterns.

He paGortator

Het npeanBapuUTenbHbIX UK

Heobxoanmo BBecTn
HOMWHarnbHblE AAHHbIE

B meHto [210]-[215] BBeaute
HOMMWHarnbHble JaHHble ABUraTens.
HacTtpoiiTe ypoBHM CUrHaNoB B MeHto

PyHKLMN N [402]-[412]. Mpu HeobxogmMmocTu
OCHOBHbIX CUrHarnoB asuratens ons aTon pyHKLMn. - o
MOHMTOpa ncnonb3ynTe aBToHacTponky [411].
TpeBoOru. HeBepHO 3aaaHbl ypoBHU
Harpysku. Ecnu ncnonbsyetca WyHTUpoBaHue,
cpabaTtbiBaHus.
ybeauTech B NpaBUIibHOM
NOAKIOYEHNN TpaHcopMaTopoB ToKa.
HeobescHuMbIe Manoe Bpems 3agepxku HacTpointe Bpemsi 3aiep>Kk B MEHIO
curHanel F5, F6, F7, F8, F9, F10 cpabaTbIBaHNs. [229], [404], [410], [432], [435] v [438].
TpeBoru.
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MposiBneHne

WHankaums

MpuunHa

YcTpaHeHue

CuvrHan TpeBsoru
He
cbpackiBaeTcs.

F2
(TemnepatypHas 3awwimTa
nBuratens)

O6pebiB cBsi3u ¢ PTC.
[Buratens CAULWLIKOM ropsiymin.
Ecnu ncnonb3yetcs BHYTPeHHSIS
3awmTa, oxnaxaeHue mogenm
TpebyeT HEKOTOPOro BPEMEHM.

Ecnu Bxog PTC He ncnonb3yetcs, OH
OOMmKeH ObITb 3aKkopodeH. [oxautecs,
noka JaTtuyuk asuratens copocut
curHan neperpesa. [loxantecb
oxnaxgeHuna mogenu. [NonbiTanTecb
OCYLLECTBUTb Nnepesanyck Yepes
HEKOTOpOoe BpeMs.

Cnuwkom Bbicokas

Ybeauntecb, 4To kKabenu oT cUNoBom
YacTu NoaknoYeHbl K knemmam 71 m

386ﬂOKVIpOBaHa Ona yCTaHOBOK.

F3
oKpyxaroLasa Temnepartypa. 72. Ha mogensx MSF 017-MSF-250
(MeperpeB msrkoro
BoamoxHo, HeucnpaseH OOImKHa ObITb NepeMblvKa Mexay
nyckarensi)
BEHTUNATOP. knemmamu 71 n 72. Takke ybegutechb
BO BpalLeHnM BeHTUNATopa(-oB).
Ecnun B meHio 240 «Habop
napameTpoB» ycTaHoBreH «0y»,
P P y B meHto 240 «Habop napametpoB»
CMUCTEMA HaCTpoeHa Ha
yCTaHOBUTE 3Ha4eHue 1-4, nocne 4ero
BHELLHee ynpasrneHwe Habopom N
MOXHO OyaeT nsmeHuTb niobon
napameTpoB. B naHHoM pexxume
napametp.
n3MeHeHue 6onbLUNHCTBA
napameTpoB HELOMYCTMMO.
Bo Bpewms nycka nameHeHve o
_ | YcTaHaBnueavite napameTpbl Npu
napameTpoB OCTaHOBa W Marom
OCTaHOBE WIK Ha MONTHOM HanpPsKEHUN.
CKOPOCTW HEAOMYCTUMO.
E:g:é‘:ﬂpb' He Ecnu BbIGpaHo ynpaereHe
' yepes nocrnefoBaTenbHyo .
N3ameHsanTe napameTpbl ¢ BbIGpaHHOTO
CB$13b, HEBO3MOXHO U3MEHUTb
MCTOYHUKA YyrpaBreHust.
napameTpbl C KraBunaTypsbl, 1
Hao6opoT.
B HekoTopbIX MeHto OTo6paxaemble 3Ha4eHUs1 He MOTyT
oTobpakatoTcst 3Ha4YeHus! ObITb M3MeHeHbl. B Oaaéeda 13 B
nepeMeHHbIX, a He U3MEHSIEMbIE | KOJTOHKE «3aBOACKUE YCTaHOBKMY» CTOUT
napameTpbl. npoYepK.
MaHenb VApasnenus Pa3bnokupyiTe naHenb ynpasneHuns
-Loc ynp HaxaTtuem kHonok NEXT n ENTER B

TeyeHue 3 c.
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11. Ob6cnyxusaHue

OOBIYHO MSTKHH ITycKaTedb He TpeOyeT oOCIyKHBaHUS.
OmHako ecTb HECKOJIBKO  OOBEKTOB,  TpeOyIomux
perynspHoi npoBepkn. OcOOCHHO 3TO KacaeTcs Ciydas,
KOTZIa B OKpYXaIOIIEH cpeae MHOTO TBUTH, W IpHOOp
HYXJIaeTCS B PETYISIPHOI OUYMCTKE.

MPEOYMNPEXOEHWE! He npukacantech kK
AeTansm BHYTPWU MAMKOro nyckarens npu
NOAKIMYEHHOM YNPaBMsIOLLEM HaNpsKeHUN
NUTaHUA UMK HaNPSXKEHWUN CETU.

11.1 PerynsipHoe
obcnyxueaHue

M Y6€,HI/IT€CI>, 4YTO B MSATKOM NYCKATCJIC OTCYTCTBYIOT
IMOBPECIKACHUA HU3-3a BI/16paIII/II/I (OCHaGHeHHLIG BUHTBI
nimn COG,HI/IHGHI/IH).

M HpOBepBTC BHCIIHHUC MNOAKIIOYCHUA U YIPaBJIAIOIINUC
CHUTHAJIBI. HpI/I HGO6XOI[I/IMOCTI/I INOATAHUTC BHUHTHI
KJIEMMBI ¥ OOJITHI IIIMHBL.

* VYbemurech, UYTO TMEYaTHBIC IIIATHIl, THPHUCTOPHI M
OXJIAK/IAIOINE BEHTWIATOPHEI HE 3arpsI3HEHBI MBUIBIO.
[Tpn He0OXOAMMOCTH NPOAYHTE UX CHKATHIM BO3IYXOM.
Yo6eaurech B OTCYTCTBUH (PU3NYECKUX MOBPEKICHUI
TIeYaTHBIX TUIaT ¥ THPHCTOPOB.

* VY0emurech B OTCYTCTBUH TIPU3HAKOB Ieperpena
(M3MeHeHNe [BeTa IMEYaTHBIX IUIAT, OKHCICHHE MECT
matiku W T. a.). IlpoBepsre, HaxoguTcs JH
OKpYJKaroIras TeMIepaTypa B IOIyCTUMBIX TIpeJeiax.

* TlpoBepbTe JOCTATOYHOCTH MPUTOKA BO3AyXa uepe3

OXJIaXK TaroIIui(-ue) BEHTHJIATOP(-BI). IIpn
H€O6X0}II/IMOCTI/I MPOYNUCTUTC BHCHIHUC BO3AYIIHBLIC
GUIBTPHL.
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12. [JononHuTtenbHble YCTPOUCTBA

BosMoxHa mocTaBKa CIIEAYIOMNX JOMOTHATEIBHBIX
ycTpoiicTB. OOpaTuTeCh K BallleMy ITOCTABIIUKY 32
JOTIOTHUTETBHOW WH(POPMAITHEH.

12.1 TlNocnepoBaTtenbHas CBA3b

Jlis mocnenoBaTenbHOM CBSI3U TTOCTABISAETCS
crielan3upoBanHas nHrepgeiicHas ruara RS232/
RS485 ¢ nmporoxonom MODBUS RTU, Homep 3axa3a.

Puc. 67  JJononnumenvuas niama RS232/RS485

12.2 Cuctema Fieldbus

Bosmorkna mocraBka JOIIOJTHUTCIIBHBIX ILJIAaT.

Jns kaxxo# cucTeMsl IIpeAHasHadeHa cBost tiara. [Tnara
TOCTABIISETCS C HOAPOOHON HHCTPYKIMEH 110 yCTaHOBKE,
HacTpOIKe M ONMCaHUEM IPOTOKOJIA TPOTPAMMHPOBAHUSL.

Puc. 68 Jononnumenvnas niama PROFIBUS

12.3 BHewHaa naHenb
ynpasneHus

BuemrHsis naHens ynpapieHusl IPpeIHa3HAYCHA IS
MepeHoca MaHeNn yIpaBIeHHsI ¢ MATKOTO yCKaTes Ha
MePEeTHIO0 CTOPOHY ABEpH IKada, B KOTOPOM OH
YCTaHOBJICH.

MaxkcuManbHOE pacCTOSHUE OT MSTKOTO ITyCKaTens 10
BHEIIIHEH MaHeNnu ynpasiaeHus — 3 M.

Howmep 3aka3a BHewmnei nanenu ynpasuenus: 01-2138-
00. K 3ToMy 1ONOAHUTETBFHOMY YCTPONCTBY pUIIaraeTcs
OTAENBHBIN JTUCT TEXHUYECKUX JaHHBIX.

(03-F62)

Puc. 69  Hcnonvzosanue gnewinell nanenu ynpasieHus
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12.3.1 Habop kabenen gna

BHELLHUX TpaHcopMaTopoB 33205
TOKa

OtoT HabOp MCTIONMB3yeTCs T (GYHKIUU OTyHTHPOBAHUS A
TMIPHY TTOJKITIOYEHUN BHEIIHUX TPaHC(HOPMAaTOPOB TOKA. '

4
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ﬁ Brown 1
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Puc. 70  Habop rabeneii

Y

|:
70-300 mm
12.4 Knemmbil

Jannbie: Oqunounbie kadbenu, Cu uin Al

KaGemn 95-300 Mm? 300
Tun MSF u menubIii kabenb 310 i | i : |
Bonat nyst monkitoueHus K IUHE MI10 ! ! ! !
Pa3smepsl B MM 33x84x47 MM ! ' ! 4 !
Howmep 3aka3za, onMHOYHBIN 9350 I | I 1 | 2
Jannsre: [Napamnensubie kabemn, Cu wim Al i 88:% i
KaGemn 2x95-300 mm? ; :

Tun MSF u MenubIii kabenb 310 - 835 . ! . / !
Bont nna nogkimroueHus K MIMHE M10 \ i i i 4 vy !
Pasmepsl B MM 35x87x65 i 1] i 3016,5
Howmep 3aka3a, napannenbHbIi 9351 ‘412:2,2 >

2x95-300 mm

Puc. 71  [lpucoedurnumenvHule Kiemmbl
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13. TexHuYecKkne xapakTepucTmKu

13.1 3OneKkTpuyeckme xapakTepucTmKkn

Tabauya 14  Tunuunas mownocms osucamens npu cemesom nanpsiscenuu 400 B

Tsaxenbin nyck
AC-53a 5.0-30:50-10

HopmanbHbIv nyck
AC-53a 3.0-30:50-10

HopmanbHbIv nyck ¢
LYHTUpPOBAHMEM
AC-53b 3.0-30:300

Mopenb MSF
Hom. moLH. HomuHan. Tok, | Hom. mowH. (400 B),| HomuHan. Tok, Hom. MOLLH. HomuHan. Tok,
(400 B), A Bt A (400 B), A
kBT kBT

MSF-017 7.5 17 11 22 1 25
MSF-030 15 30 18.5 37 22 45
MSF-045 22 45 30 60 37 67
MSF-060 30 60 37 72 45 85
MSF-075 37 75 45 85 55 103
MSF-085 45 85 45 96 55 120
MSF-110 55 110 75 134 90 165
MSF-145 75 145 75 156 110 210
MSF-170 90 170 110 210 132 255
MSF-210 110 210 132 250 160 300
MSF-250 132 250 132 262 200 360
MSF-310 160 310 200 370 250 450
MSF-370 200 370 250 450 315 555
MSF-450 250 450 315 549 355 675
MSF-570 315 570 400 710 450 820
MSF-710 400 710 450 835 500 945
MSF-835 450 835 500 960 630 1125
MSF-1000 560 1000 630 1125 800 1400
MSF-1400 800 1400 900 1650 1000 1800
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Tabnuya 15 Tunuuynas mowHocmsv 0gueamens npu cemegom Hanpsxicenuu 460 B

TsxenbIn nyck

AC-53a 5.0-30:50-10

HopmanbHbI nyck
AC-53a 3.0-30:50-10

HopMarnbHbIn nyck ¢
LUYHTUPOBAHNEM
AC-53b 3.0-30:300

Mogenb MSF
H?ZéSAETH' HOMMH:J‘I. TOK, Hc()récl;ngl;:m. HOMVIH:J‘I. TOK, HO(ZéSAETH' HOMVIH:J‘I. TOK,
n.c. n.c. n.c.
MSF-017 10 17 15 22 20 25
MSF-030 20 30 25 37 30 45
MSF-045 30 45 40 60 50 68
MSF-060 40 60 50 72 60 85
MSF-075 60 75 60 85 75 103
MSF-085 60 85 75 96 100 120
MSF-110 75 110 100 134 125 165
MSF-145 100 145 125 156 150 210
MSF-170 125 170 150 210 200 255
MSF-210 150 210 200 250 250 300
MSF-250 200 250 200 262 300 360
MSF-310 250 310 300 370 350 450
MSF-370 300 370 350 450 450 555
MSF-450 350 450 450 549 500 675
MSF-570 500 570 600 710 650 820
MSF-710 600 710 700 835 800 945
MSF-835 700 835 800 960 900 1125
MSF-1000 800 1000 900 1125 1000 1400
MSF-1400 1000 1400 1250 1650 1500 1800
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Tabnuya 16  Tunuunas mowHoOCmb 08ueamens npu cemegom Hanpsxicenuu 525 B

Tskenbln Nyck
AC-53a 5.0-30:50-10

HopmarnbHbI nyck
AC-53a 3.0-30:50-10

HopMarnbHbIn nyck ¢
LUYHTMpOBAHUEM
AC-53b 3.0-30:300

Mogenb MSF
chgéglg;"m' HOMVIH:J‘I. TOK, HCEI\SAéEI:/I;I;-,W- HOMMH:J‘I. TOK, Hc()gégng;"w' HO'\TAoM:an'
kBT kBT kBT A

MSF-017 1 17 15 22 15 25
MSF-030 18,5 30 22 37 30 45
MSF-045 30 45 37 60 45 68
MSF-060 37 60 45 72 55 85
MSF-075 45 75 55 85 75 103
MSF-085 55 85 55 96 75 120
MSF-110 75 110 90 134 110 165
MSF-145 90 145 110 156 132 210
MSF-170 110 170 132 210 160 255
MSF-210 132 210 160 250 200 300
MSF-250 160 250 160 262 250 360
MSF-310 200 310 250 370 315 450
MSF-370 250 370 315 450 355 555
MSF-450 315 450 400 549 450 675
MSF-570 400 570 500 710 560 820
MSF-710 500 710 560 835 630 945
MSF-835 560 835 710 960 800 1125
MSF-1000 710 1000 800 1125 1000 1400
MSF-1400 1000 1400 1250 1650 1400 1800
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Tabnuya 17 Tunuuynas mowHoOCmb 08ueamensi npu cemegom Hanpsxcenuu 575 B

TspkenbIn nyck HopmanbHbIn nyck Hcﬁyﬂiﬂ:ggg&gj c
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
Mopens MSF
chg%gﬂg')",m' HOMVIH:J‘I. TOK, H?g%g'g;':"”‘ HOMVIH:J‘I. TOK, H?g%g'g;f“‘ HOMVIH:J‘I. TOK,
n.c. n.c. n.c.
MSF-017 15 17 20 22 25 25
MSF-030 25 30 30 37 40 45
MSF-045 40 45 50 60 60 68
MSF-060 50 60 60 72 75 85
MSF-075 75 75 75 85 100 103
MSF-085 75 85 75 90 125 120
MSF-110 100 110 125 134 150 165
MSF-145 150 145 150 156 200 210
MSF-170 150 170 200 210 250 255
MSF-210 200 210 250 250 300 300
MSF-250 250 250 250 262 350 360
MSF-310 300 310 400 370 450 450
MSF-370 400 370 500 450 600 555
MSF-450 500 450 600 549 700 675
MSF-570 600 570 700 640 800 820
MSF-710 700 710 800 835 1000 945
MSF-835 800 835 900 880 1250 1125
MSF-1000 1000 1000 1250 1125 1500 1400
MSF-1400 1500 1400 1500 1524 2000 1800
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Tabnuya 18 Tunuunas mowHocmsv 0gueamens npu cemegom Hanpsxcenuu 690 B

TspkenbIn nyck
AC-53a 5.0-30:50-10

HopmarnbHbIn nyck
AC-53a 3.0-30:50-10

HopMarnbHbIn nyck ¢
LLYHTMPOBaHNEM
AC-53b 3.0-30:300

Mopens MSF
Hc()gégﬂETH' HOMVIH:J‘I. TOK, chgég'g;:m' HOMMH:J‘I. TOK, chgé(';ng;"m' HOMI/IH:J‘I. TOK,
kBT KBT kBT

MSF-017 15 17 18,5 22 22 25
MSF-030 22 30 30 37 37 45
MSF-045 37 45 55 60 55 68
MSF-060 55 60 55 72 75 85
MSF-075 55 75 75 85 90 103
MSF-085 75 85 90 90 110 120
MSF-110 90 110 110 134 160 165
MSF-145 132 145 132 156 200 210
MSF-170 160 170 200 210 250 255
MSF-210 200 210 250 250 250 300
MSF-250 250 250 250 262 355 360
MSF-310 315 310 355 370 400 450
MSF-370 355 370 400 450 500 555
MSF-450 400 450 560 549 630 675
MSF-570 560 570 630 640 800 820
MSF-710 710 710 800 835 900 945
MSF-835 800 835 900 880 1120 1125
MSF-1000 1000 1000 1120 1125 1400 1400
MSF-1400 1400 1400 1600 1524 1800 1800
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13.2 O6ume anekTpuyeckne xapakTepUCTUKN

Tabauya 19

MapameTp

OnucaHune

O6LuKMe nonoxeHus

HanpspkeHune cetn

200-525 B +10%
200-690 B +5%, -10%

YHpaBnmoLu,ee Hanps>XeHne nuTtaHuaA

100-240 B +/-10%
380-500 B +/- 10%

YacTtoTa cetn n ynpasnawowero nMtTaHna

50/60 'y +10%

Uncno nonHocTbio ynpaensieMblx gas

3

PekomeHayemblit npeaoxpaHuTens Ans
YNpaensoLWwero NUTaHus

Makcumym 10 A

Bxopabl ynpaBnsilowmx curHanos

HanpshkeHne undposoro Bxoaa

0-3 B—0,8-27 B—1. Makc. 37 B B TeyeHune 10 c.

ConpoTtuBneHune LdpoBoro Bxoaa no
OTHOLLIEHMIO K 3a3emMneHunto (+0 B)

2,2 KOM

HanpspkeHne/Tok (aHanoroBbIi BXOA)

0-10 B, 2-10 B, 0-20 MA, 4-20 MA

ConpoTuBneHne aHanoroBoro Bxoga no
OTHOLLIEHMIO K 3a3emMneHuio (+0 B)

CurHan HanpspkeHust 125 kOM, curian Toka 100 Om

Bbixoabl ynpasndarwwmnx curHanos

BbIxoQHOM KOHTaKT perne

8 A, 250 B nepemeHHOro Toka unv 24 B nOCTOSHHOrO TOKa Npw pe3nCTUBHOMN
Harpyske; 3 A, 250 B nepemeHHOro Toka npun uHAyKTuBHon Harpyske (PF=0.4)

Haﬂpﬂ)KeHI/Ie/TOK aHanoroBoro Bbixoaa

0-10 B, 2-10 B, 0-20 MA, 4-20 MA

COI'IpOTVIBJ'IEHVIe Harpy3ku aHanoroBoro
BbiXoaa

MuH. Harpyaka curHana HanpsbkeHust 700 kKOM, Makc. Harpyska curHana Toka
750 Om

MutaHue ynpaBnsdwuwiero curHana

+12 B noCTOAHHOro TOKa

+12 B noctosiHHOro Toka +5%.
Makc. Tok 50 MA. 3awmTa oT KOPOTKOro 3aMblKaHUs.
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13.3 [llpenoxpaHnTtenn n noTepu MOLLHOCTH

Tabnuya 20 Ilpedoxpanumenu u nomepu MOWHOCMU, MUNUYHbBLE OIS MOWHOCMU OBU2ATNENIS NPU CEMEBOM HANPANCEHUU

400 B
Pekomenpyemble npepoxparmTent (Al HOMVIHZ?‘IT:HFZIVI ﬂzg-é)k;c;fe”ulzmramnﬂ MolwHocTb,
[NepBas KonoHka — NnaBsHoe .
VISMEHEHUE Hanpmxeins npn nycke/ C myHTmpogz:i]meM notepu no;ﬁilﬁﬂiz ?QZ]TOM
Mogaenb BTOpasi koroHka — lNpsiMoit nyck oTCyTCTBYIOT
Tsokenbin nyck | HopmanbHbId nyck|  Tskenbiv nyck HOpI\:;S:HbIVI
MSF-017 25/50 32 50 70 20
MSF-030 35/80 50 90 120 20
MSF-045 50/125 80 140 180 25
MSF-060 63/160 100 180 215 25
MSF-075 80/200 100 230 260 25
MSF-085 100/250 125 260 290 25
MSF-110 125/315 180 330 400 25
MSF-145 160/400 200 440 470 25
MSF-170 200/400 200 510 630 35
MSF-210 250/400 315 630 750 35
MSF-250 250/500 315 750 750 35
MSF-310 315/630 400 930 1100 35
MSF-370 400/800 500 1100 1535 35
MSF-450 500/1000 630 1400 1730 35
MSF-570 630/1000 800 1700 2100 35
MSF-710 800/1000 1000 2100 2500 35
MSF-835 1000/1200 1000 2500 2875 35
MSF-1000 1000/1400 1200 3000 3375 35
MSF-1400 1400/1800 1800 4200 4950 35
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13.4 MexaHn4eckne xapakTepuCTUKU N YepTEXN

MonoxeHne MoHTaxa LUuHa BuHT
Mogenb Pa3amepbl Cuctema | CteneHb
1 [BepTukanbHoe/ Bec [kr]| nogkntodeHus | PE (3awutH.
MSF B*LU*T [MMm] oxnaxgeHus | 3awmTbl
[opuaoHTanbHoe] [MM] 3asemn.)
-017, -030 320%126*260 |BepTukanbHoe 6,7 15*4, Cu (M6) | M6 KoHBekuus IP20
-045,-060, -075, | 354196490 | BEPTMKATEHOE Uik 6,9 |15%4, Cu(M6) |M6 Bewutunatop |IP20
-085 ropu3oHTarnbLHoe
-110, -145 400*176%260 | BePTUKaNEHOE MM 12 20*4, Cu (M10) | M8 BewTunstop |IP20
ropu3oHTanbHoe
4170, -210, -250 | 5007260260 | BEPTAKaINEHOE UK 20 30*4, Cu (M10) | M8 BewTunstop |IP20
ropn3oHTanbHoe
-310, -370, -450 |532*547*278 | BEPTUKarNeHoe Mk 46 40*8, Al (M12) |M8 BewTunstop |IP20
ropn3oHTarnbHoe
-570,-710, -835 | 687*640*302 | CEPTUKarNbHOE Mk 80 40*10, Al (M12)| M8 BewTunstop |IP20
ropu3oHTanbHoe
1000, -1400  |900*875*336 | BEPTUKaINEHOE UK 175 |75*10, Al (M12) BenTunstop |IPOO
rOpun3oHTanbHoOe
W D |
I . R s
— —
0o
0aQ
000
"
H
o
I ) 10
R R 130.20
03-F98_1
Puc. I MSF-017 — MSF-250

Puc. 2 MSF-310 — MSF-835
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13.5 CHmKeHne MOoLLHOCTH npu
BbICOKOW Temneparype

IIpu camxeHnu pabodymx XapakTepucTHK Toka a0 80%
HOMHMHAJIBHOTO TOKa MSTKHH myckatenb MSF wmoxer
paboTaTh TIpH TeMIIepaType OKpYXKaromied cpemsl 0
50°C. Hampumep, MSF-045 wmoxer paborarh TpH
TsDKENIoN Harpyske 36 A (45 A*0,8).

13.7 CtaHpapThbl

13.6 [MapameTpbl OKpyKatroLLen
cpeapl

HopmanbHas pabota

Temnepartypa 0-40°C

OTHOocuTENbHas BNaXHOCTb 95% 6e3 koHAeHcaTa

MakcmMmanbHas BbicoTa Hag

1000 m
YypOBHEM MOps
XpaHeHuve
Temnepartypa -25 - +70°C

OTHOCUTENbHAA BMaXXHOCTb 95% 6e3 koHOeHcaTa

PbiHOK CtaHpapt OnucaHne
IEC 60947-1 Hu3koBONLTHOE pacnpenenmTenbHoe YCTPOCTBO U
MexaHun3M ynpasneHusi. O6Las yacTb.
Bce IEC 60947-4-2 MonynpoBOAHUKOBBLIV KOHTPONNEP ABUraTeENs U Msirkue
nyckaTenu nepemMeHHoro Toka
EN 60204-1 BesonacHocTe 060pyaoBaHNs — aneKTpuyeckoe

obopynoBaHve MaLluvH

[unpekTnBa no MmainmHam

89/392/ECC (nonpaska 98/37/ECC)

Esponevickun | Hopmbl EMC

89/336/ECC (nonpaeka 91/263/ECC, 93/68/ECC)

[OvpekTrBa No HU3KOBOINETHOMY 0GOPYAOBaHUIO

73/23/ECC (nonpaeka 93/68/ECC)

Pycckuin MOCTP

Poccuiickuin ceptudmkaTt cooTBETCTBUSA

AwmepukaHckun | UL 508, cUL

CraHgapT ons ynpaeneHnsi NpoOMbILLNEHHbIM
obopypoBaHuem. Tonbko anst mogenen MSF-017+MSF-
250 po ~600 B
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13.8 Cunosble pa3beMbl U CUTHATbHbIE COEANHUTENN

Tabauya 21 Knemmul naamul ynpaeieHus

Knemma PyHKUMS OneKkTpuyeckme xapakTepucTuKn
01 100-240 B nepemeHHoro Toka +10%/380-500 B
HanpskeHue nutaHus
02 nepemMeHHoro Toka + 10%
PE 3azemneHve L
11 Lincbposon Bxoa 1 0-3 B --> 0; 8-27 B--> 1. Makc. 37 B B Te4eHune 10 c.
12 Lincbposoit exon 2 ConpoTtuBneHue no otHoweHuo k 0 B noctosiHHOrO
P A Toka: 2,2 kOM.
MuTatowee/ynpasnsioLLee HanpsHkeHe Ans Knemm +12 B noct. Toka £5%. Makc. Tok o1 +12 B
13 nnartel ynpasnenus 11 n 12, noteHumometpa 10 K2 | nocTosiHHOrO Toka: 50 MA. 3aLnTa OT KOPOTKOro
T. O. 3amblkaHus, HO HE OT Neperpys3ku.
. ConpoTuBneHne No OTHOLLEHWUIO K CUrHany
14 g_r;aongr%a_zlg 3105’4?_2100’\/'8'&/ MPOBOIA BXO, HanpspkeHus Ha knemme 15 (+0 B): 125 kOM, curHan
' H®p A. no Toky: 1000M.
15 3emns (o6wmn npoBog) 0 B nocT. Toka
16 Lindbposon Bxog 3 0-3 B --> 0; 8-27 B--> 1. Makc. 37 B B Te4eHue 10 c.
N ConpoTtueneHune no oTHowweHuto k 0 B nocT. Toka: 2,2
17 Lincdoposon Bxog 4 OM
MuTalowee/ynpasnsioLLee HanpshkeHe ans Knemm +12 B noctosiHHoro Toka +5%. Makc. Tok ot +12 B
18 nnatbl ynpasneHus 16 n 17, noteHumnometpa 10 2?1 | nocrosHHoro Toka = 50 MA. 3awwuTa oT KOPOTKOro
T. O. 3aMblkaHusi, HO HEe OT NeperpysKku.
KoHTakTbl aHanoroBoro Bbixoaa:
0-10 B, 2-10 B ; muH. conpoTusnexue Harpysku 700
19 AHanoroBbIf BbIX0A, Om
0-20 MA 1 4-20 MA; MaKc. COMPOTUBIIEHNE Harpy3ku
7500m
21 Mporpammupyemoe pene K1. 3aBoackasn yctaHOBKa Oﬂ”g';‘ofggbm 3aMb'Ka'°”4“ﬁvK°HTaKT‘ 8A3~AzngOB
22 — 3amblkaHue knemm 21 1 22 npu pabore. nnm npu pe3”CTMBH?M Harpyske,
nepemM. Toka Npu MHOAYKTUBHOW Harpyske
23 Mporpammupyemoe pene K2. 3aBoackas yctaHoBKa OHOMOSOCHbIN 3aMblKatoLUIA KOHTaKT, 8A ~250B
24 — 3amblKaHne Knemm 23 n 24 npy OCTUXKEHUN unun 8A +24B npu pesnctuBHon Harpyske, 3A ~250B
MOIHOTO HaNpsXXeHWs!. nepeM. ToKa Npu MHOYKTUBHOW Harpyske.
31 Mporpammupyemoe pene K3. 3aBoackas ycTtaHOBKa OZHOMOSIOCHBIN MEPEKIIOYAIOLLMIA KOHTAKT, 8A
32 — 3aMblkaHue knemm 31 1 33 1 pasmbikaHe KNemm ~250B vnn 8A +24B npu pe3nCTUBHON Harpyske, 3A
33 32 1 33 npn Hanu4MM BCeX CUrHanoB TPEBOU; pene ~250B nepem. Toka Mpu MHAYKTUBHOM Harpyske.
69-70 Bxon tepmucTtopa geuratens tuna PTC CpabatbiBaHue 2,4 kOM, Bosspar — 2,2 kOM.
. . Temnepatypa oxnaxgawLero BeHTUnsTopa ans
772 Tepuwcrop Tuna Clickson msrkoro nyckarens MSF-310 — MSF-1400
73.74* Tepmuctop NTC MamepeHne TeMnepatypbl oxnaxaarLwero
BEHTMNATOpAa ONA MATKOro nyckarens
75 Bxop TpaHcdopmaTopa Toka, kabenb S1 (cuHuin) q_lg)nkmoqume TPAHC(OpMATOpa Toka k hase L1 unu
. MopkntoyeHwne k pase L3, T3 (MSF-017 — MSF-250)
76 Bxop TpaHcdopmaTopa Toka, kabenb S1 (CuHui) wnm K cpase L2, T2 (MSF-310 — MSF-1400)
77 Bxopn TpaHC(?opmaTopa ToKa, kabenb S2 OBwMiA NpoBoa AN knemm 75 1 76
(kopn4HeBbIN)
78* [NogkntoyeHne BeHTUNAsITOpa 24 B nocT. ToKa
79* MogkntoyeHne BeHTUNSATOPaA 0 B nocr. Toka
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13.9 [llonynpoBoaHUKOBbLIE
npegoxpaHnTenu

Bceerna wucnone3yiiTe cTaHAapTHBIE TNPOMBILIJICHHBIE
MPEAOXPAHNUTENN IS 3alfUTHl Iemeil OT KOpPOTKOTO
3aMbIKaHusA. [ 3amIUTBl THPHUCTOPOB OT KOPOTKOTO
3aMBIKaHUS MPEAIOYTUTEIHHO HCIIONB30BaTh
CBEpXOBICTPhIE MOIYIPOBOAHHUKOBBIE MPETOXPAHUTEIN
(manmpumep, Bussmann tarma FWP nin aHanmorndselid, cM.
TaOJINILy HUXKE).

lapanTuiiHble 0053aTeNIbCTBa MPOM3BOAUTENS HMEIOT
CHIIy JaXe B TOM Cly4ae, €CIM HE HCIOIb3YIOTC
CBEPXOBICTPBIE ITOTYTPOBOIHUKOBBIE TIPEJOXPAHUTEIH.

MpepoxpaHuTtenu Bussmann FWP
Tun A Pt (NpenoxpaHuTtens) x
1000

MSF-017 80 24

MSF-030 125 7,3

MSF-045 150 11,7
MSF-060 200 22

MSF-075 250 42,5
MSF-085 300 71.2
MSF-110 350 95,6
MSF-145 450 137
MSF-170 700 300
MSF-210 700 300
MSF-250 800 450

MPUMEYAHWE: Mogenu MSF017-MSF060
BblOEPXXMBAIOT TOK KOPOTKOro 3ambikaHns 5000 A
(mencrytoLlee 3HavYeHne) Npu NCMoNb30BaHNN
npepoxpanuTenen K5 nnm RKS5.

MPUMEYAHWE: Mogenu MSF075-MSF145
BbIAEPXMBAIOT TOK KOPOTKOro 3ambikaHus 10000 A
(bencTBytoLLEe 3Ha4YeHNe) Npu UCNonb3oBaHUM
npegoxpanutenen K5 nnn RK5.

MPUMEYAHUE: Mogenn MSF170-250 BbigepxuBatoT
TOK KOpoTKoro 3ambikaHus 18 000 A (zencreytoLlee
3HaYeHune) Npu UcnonbL3oBaHuK npegoxpannTenen K5
mnn RK5.
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14. MeHI0 ycTaHOBKM

MeHio OyHkuns/Mapametp [nanasoH BapwuaHT napametpa | Habop| 3aBoackasi| 3Haue crp.
Kogbl curHanos napam, ycTaHoBka| Hue
O6Lwme ycTaHOBKU
100 | Tok 0,0-9999 A | | e e 44
101 ABTOMaTMYECKMIN BO3BPAT OKHA oFE 1999 | | oFF 44
MEHI0
1. MaHenb ynpaeneHus
2. BHewHee
200 | NcToyHuk ynpaeneHus 1,2,3 yrnpasneHue 1-4 2 44
3. MNMocnenoBaTenbHbIN
MHTepdenc
201 MaHenb ynpaeneHus no,YEs | | | 44
3abrokvMpoBaHa Ansi yCTaHOBOK
202 Bkntountb amepMKaH?Kme oFEon | | oFF 45
eaVHULIbI U3MEPEHUSI:
[aHHble aBuratens
210 HomuHanbHoe HanpspkeHne 200-700 B 1-4 400 45
asuratensi
211 | HomuHaneHbi Tok asuratens | 25-200% oT | gon B A 1-4 Insoft 45
~ o,
212 HomuHanbHaa MoLHOCTb 25-400% oT Ppgof B 1-4 Pt 45
asuratensi KBT cooTB. n. c.
213 | HomuHanbHas ckopocTb 500-3600 o6/MuH 1-4 Nnsoft 45
214 HomuHanbHbIN KoadduuneHT 0.50-1.00 1-4 0.86 45
MOLLIHOCTM
215 | HomunHanbHas yactoTa 50,60y | | e 50 45
3awwura gBuratens
TemnepatypHas 3awuta
asuratensi
oFF
1. MNpepynpexaeHve
200 | TeMnepaTypHas sauTa OFF, 1,2,3,4 2. Buiber 1-4 2 47
asuratensi 3 Cron
4. TopMmoxeHue
221 Bxog PTC oFF, on 1-4 oFF 47
222 | Knacc BHyTpeHHen 3awuTbl oFF, 2-40 ¢ 1-4 10 48
223 Mcnonb3oBaHHas o-150% | | e 48
TENNOeMKOCTb
OrpaHunyeHune konmyectsa
nyckoB
OrpaHunyeHune konuyecTsa oFF
224 n EKOB oFF, 1, 2 1. MNpenynpexageHne 1-4 oFF 49
Y 2. BoiGer
225 | Konn4yecTBo nyckoB B 4ac oFF, 1-99 1-4 oFF 50
206 | M. iHTepBan BpemeHy OFF, 1-60 MuH 1-4 oFF 50
MeXay nyckamm
297 Bpems no cneaytolero o-60mmn | 50
JonycTMoro nycka
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MeHio dyHkuns/Mapametp [anasoH Ba};zmaHT napamertpa | Habop| 3aBoackas| 3Haue crp.
oAbl cUrHanoe napam, ycTaHoBka| Hue
Bnok potopa
oFF
228 | CurHan o 6nokuposke potopa | oFF, 1, 2 1. MpeaynpexaeHune 1-4 oFF 50
2. BoiGer
229 | Bpems 6rnoka potopa 1,0-10,0 c 1-4 50c 51
HewncnpaBHoCTb ogHOM (hasbl
Ha Bxofe
230 HewucnpasHocTb ogHon hasbl 1,2 1. MpepynpexaeHne 1-4 2 51
Ha Bxode 2. Bbiber
VcTekno Bpemsi nycka Ha
npegenbHoOM Toke
oFF
1. MNpepynpexaeHve
231 | VicTewno spems nycka B oFF, 1,2,3, 4 2. Boiber 1-4 2 51
pexume orpaHUYeHUst Toka
3. Cron
4. TopmoxeHue
YnpaeneHue Habopom
napameTpoB
0 - BHelwwHee
ynpasneHue Habopom
240 | Bbibop Habopa napameTpoB 0,1,2,3,4 napametpos | - 1 52
1-4 - Habopa
napameTpoB 1-4
241 | Habop Tekywwux napametpos | 1,2,3,4 | | e | e 53
no - oTCyTCTBME
no, P1-2, P1-3, P1- | pencteun
242 KonnpoBaHue Habopa 4, P2-1, P2-3, P2-4, | P1-2 - CronvipoBatb | no 53
napamMmeTpoB P3-1, P3-2, P3-4, Habop napameTpoB 1 B
P4-1, P4-2, P4-3 Habop napameTpos 2 1
T. A.
243 BosBpart k 3aBoACKUM o, YES | | no 53
yCTaHOBKaMm
ABTOCOpOC
250 | MonbiTkn aBTOCOpOCA oFF, 0-10 1-4 oFF 54
251 |ABTOCOPOC TEMNEpaTYpHOW | br 3500 ¢ 1-4 oFF 55
3alWmMThl ABUratenst
257 | ABTOCOPOC OrpanieHis oFF, 0-3600 ¢ 1-4 oFF 55
KOnn4yecTBa NnycKoB
253 | /ABTOCOPOC CUrHana o oFF, 0-3600 1-4 oFF 55
GrnokunpoBke poTtopa
ABTOCOPOC OKOHYaHKSA
254 | BpeMeHu nycka Ha npwu oFF, 0-3600 ¢ 1-4 oFF 55
OrpaHnyYeHUn Toka
255 | ABTOCOPOC CUTHana o OFF, 0-3600 ¢ 1-4 OFF 55
neperpyske
256 | ABTOCOPOC curHana o oFF, 0-3600 ¢ 14 oFF 55
Heporpyske
257 ABTOCOPOC BHELLHErO curHana oFF, 0-3600 ¢ 14 OFF 55
TpeBOru
258 ABTOCOPOC HemcnpaBHOCTU oFE, 0-3600 ¢ 1-4 oFF 55
asbl Ha Bxoae
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MeHio dyHkunsiNapametp [anasoH Ba}gmaHT napametpa | Habop| 3aBoackas| 3Haue crp.
oAbl curHanos napam, ycTaHoBka| Hue
259 | ABTOCOPOC Auctananca OFF, 0-3600 ¢ 1-4 OFF 55
HanpsKeHu Ha BXxoae
260 ABTOCOpPOC curHana TpeBoru oFF, 0-3600 ¢ 14 oFF 55
npu NepeHanpspkeHUm
261 ABTOCOpPOC CurHana TpeBorv o oFF, 0-3600 ¢ 14 OFF 55
MOHWXEHHOM HanpsKeHun
262 ABTOCOpPOC NocnegoBaTenbHON oFE, 0-3600 ¢ 1-4 oFF 55
CBA3N
263 ABTOCOpOC curHana neperpesa oFF, 0-3600 ¢ 14 oFF 55
MSIFKOro nyckarens
NocnepoBaTenbHas cBA3b
270 Appec ang nocnegoBaTenbHON 1247 | 1 57
CBSI3U
271 CkopocTb nocrnenoBaTernbHO 24384600 | | e 96 57
CBA3U
0. KOHTpoOrb YeTHOCTUN
272 | YcTtaHoBKa KOHTpons vyeTHoctu | 0, 1 oreyteteyer | 0 57
1. EcTb KOHTpPOMb
YeTHOCTH
oFF
1. MNpepynpexaeHve
273 | TlocnenosarenbHas cassb OFF, 1,2,3,4 2.Beber | - 3 58
Hapyuiena 3. Cton
4. TopmoxeHue
Paboune ycTaHoBKM
MpenBaputenbHasa ycTaHOBKa
MpenycTtaHoBNEHHbIE
300 | napameTpsbl ynpasneHus no,yes | | == no 59
HacocoM
MycK
1. IlnneriHoe
ynpaeneHune
MOMEHTOM
2. KBagpatuyHoe
310 | Cnocob nycka 1,2,3,4 ynpasneHue 1-4 1 60
MOMEHTOM
3. YnpaBneHue
HanpsbxeHnem
4. MNpsimon nyck
311 | HayanbHbIi MomeHT npu nycke | 0-250% o1 T, 1-4 10 61
312 | MomeHT B KOHLe nycka 25-250% ot T, 1-4 150 61
313 HavanbHoe HanpshxeHune npu 25-80% ot U 14 30 62
nycke
314 | OrpaHuyenune Toka npm nycke | off, 150-500% or I, 1-4 oFF 62
315 | Bpems nycka 1-60 c 1-4 10 63
31g | OTPaHMIeHMe TOka v BPOCKe | o 34 7009 or |, 1-4 oFF 63
MOMeEHTa
317 OnutensHocTb Bpocka 0120 ¢ 14 10 63
MOMeHTa
cTon
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MeHio OyHkuns/Napametp [ManasoH Ba};zmaHT napametpa | Habop| 3aBoackas| 3Haue crp.
oAbl CUrHanoB napam. yCTaHOBKa| Hue
1. lnneriHoe
yrnpaeneHue
MOMEHTOM
2. KBagpaTtuyHoe
320 | Cnocob octaHoBa 1,2,3,4,5 ynpasreHine 1-4 4 64
MOMEHTOM
3. YnpaeneHne
HanpsXeHuem
4. Boiber
5. TopmoxkeHue
321 MoMeHT B KOHLIe OCTaHOBa 0-100% ot T, 1-4 0 64
322 HavanbHbIl cOpoc HanpspKeHNS 100-40% ot U 14 100 64
npu octaHoBe
1. OnHamunyeckoe
BEKTOPHOE
323 | MeTtoa TopMOXeHUS 1,2 TOpMOXeHune | - 1 66
2. TopmoxxeHue
NPOTMBOBKITHOYEHNEM
324 | Tok TOpMOXEHUA 150-500% 1-4 150 67
325 | Bpems octaHoBa 1-120 ¢ 1-4 10 67
306 | YOUnme asapuiioro OFF, 150-500% 14 | oFF 67
TOPMOXEHMS
3p7 | BPems asapuiroro 1-120 ¢ 1-4 10 67
TOPMOXEHUS
Manasi ckopoCTb / TONYKOBbIV
pexmm
330 Ycunuve Ha MegneHHon 10-100 14 10 69
CKopoCTH
331 OnnTensHOCTL Manom ckopocTu oFF, 1-60 ¢ 14 oFF 69
npu nycke
332 OnnTensHOCTb Manow CKopocTu oFE. 1-60 ¢ 1-4 oFF 70
npv oCTaHoBe
333 TopmoXxeHue NOCTOAHHbIM oFF, 1-60 ¢ 14 oFF 70
TOKOM Ha Marol CKopocTh
334 Pa3spelueHne TonykoBoro oFF, on 14 oFF 71
BpaLLeHns Bnepes
335 Pa3spelueHne TonykoBoro oFE. on 1-4 oFF 71
BpalleHnsa Hasag,
[ononHuTeneHble YyCTaHOBKM
340 | lUyHTMpoBaHne oFF, on 1-4 oFF 72
341 YnpaBneHue KoadhULNEHTOM oFE. on 1-4 oFF 74
mowHocTtu (PFC)
342 | BeHTUNATOp NOCTOSIHHO BKI. oFF, on 1-4 oFF 74
TexHonornyeckas 3awmra
MoHuUTOp Harpyskm
oFF
1. MpepynpexaeHne
400 | CurHan o neperpyske oFF, 1,2,3,4 2. Bbiber 1-4 oFF 76
3. Cron
4. TopmoxeHue
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MeHio dyHkunsiNapametp [anasoH Ba}gmaHT napamertpa | Habop| 3aBoackas| 3Haue crp.
oAbl CUrHarnoB napam., ycTaHoBKa| Hue
oFF
1. MpepynpexaeHne
401 | CurHan o Hegorpyske oFF, 1,2,3,4 2. Boiber 1-4 oFF 76
3. Cton
4. TopMmoxeHune
402 CurHanbl GH?KVIpOBKVI 1-999 ¢ 14 10 76
orpaHuyeHuii Npu nycke
403 | Mpepen curHana o neperpyske | 0-100% ot P, 1-4 16 76
404 | 38AepxKa carrana o 0,1-90,0 ¢ 1-4 05 77
neperpyske
405 Mpenen npenBapuTenbHOrO 0-100% ot P, 14 8 77
curHana o neperpyske
406 3apepkka npegBapuTENbHOTO 0,1-90.0 ¢ 1-4 05 77
curHana o neperpyske
407 Mpenen npenBapuTenbHOrO 0-100% ot P, 14 8 78
CurHamna o Heforpyske
408 3apepxka npenBapuTENbHOIO 0,1-90,0 ¢ 14 05 78
CurHarna o Heforpyske
409 | MNMpepen curHana o Hegorpy3ske | 0-100% ot P, 1-4 16 78
410 | SaASPKKa curHana o 0,1-90,0 ¢ 1-4 05 78
Heporpyske
411 ABTOMaTM4Yeckasi ycTaHOBKa o, YES | | no 79
OrpaHNYeHNsA MOLLIHOCTM
412 | HopmanbHas Harpyska 0-200% ot P, 1-4 100 79
413 | MowHocTb Ha Bany gsuratensa | 0,0-200,0% otP, | | - | - 79
BHeLwHW curHan Tpesoru
oFF
1. MNpenynpexageHne
2. BoiGer
3. Cton
420 | BHewHw curHan Tpesoru oFF, 1,2,3,4,5 4. TopmoxeHue 1-4 oFF 79
5. TopmoxeHue ¢
nogxsaTom
BpaLLatoLerocs
asuratens
3awuTa cetn
oFF
- 1. MpeaynpexaeHne
430 | Avcbananc HanpsXeRuAka | oee 4 o 3 4 2. BeiGer 1-4 OFF 81
BXoae
3. Cton
4. TopmoxeHue
431 | YPosenb Aucbananca 2-25% ot U, 1-4 10 81
HanpsbkeHun
432 3apepxka curHana o ) 1-90 G 14 1 81
avncbanaHce HanpskeHui
oFF
1. MNpepynpexaeHve
433 | CvrHan Tpesorv npy OFF, 1,2, 3,4 2. BoiGer 1-4 oFF 82
nepeHanpsixeHun
3. Cton
4. TopmoxeHue
434 | YpoBeHb nepeHanpsxeHus 100-150% ot U, 1-4 115 82
3agepxka cpabaTbiBaHMS
435 | curHana TpeBoru npu 190 c 1-4 1 82
nepeHanpsXxeHnm
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MeHio OyHkunsNapametp [anasoH Ba}gmaHT napamertpa | Habop| 3aBoackas| 3Haue Crp.
oAbl CUrHanoB napam. yCTaHoOBKa| Hue
oFF
1. MpepynpexaeHne
436 | CUHan TPEEOM O MOKMKEHHOM ocp 4 5 3 4 2. BeiGer 1-4 oFF 82
HanpskeHun
3. Cton
4. TopmoxeHue
437 | YpoBeH® noHIKEHHOTO 75-100% ot U, 1-4 85 83
HanpsikeHusi
3agepxka cpabaTbiBaHMSA
438 | curHana Tpesoru npu 1-90 c 1-4 1 83
NMOHWXEHHOM HanpsiKeHun
439 | MNocnegoBaTenbHOCTL has L123,L32¢ | | e e 83
CwvrHan o6 nameHeHum oFF
440 uepenoBaHms a3 oFF, 1, 2 1. MNpepynpexgexnne | ----- oFF 83
peA 2. BiGer
YcTaHoBKM BBOAA/BbIBOAA
BxogHble curHansl
oFF
1. Uudpposon, gatumnk
BpaLLeHus
2. Llndpposon, manas
CKOpPOCTb
3. Ludposon,
TOMYKOBLIV PEXUM
Brepen
4. Lindpposon,
500 | LindbpoBoii/aHanoroBbi BXog gFF, 1,.2.3,4,56, TONMYKOBBIN PEXNM 1-4 oFF 84
Hasag
5. Ludbposon,
aBTOHACTpoMKa
6. AHanoroBbIvi nyck/
ocTaHos, 0-10 B/0-20
MA
7. AHanoroBbI nyck/
ocTaHoB, 2-10 B/4-20
MA
501 | Mmnynbcbl anckpeTHoro Bxoga | 1-100 1-4 1 86
N o,
502 3HayeHne BKOYEHUS 0-100% gmanasoHa 1-4 o5 87
aHarnoroBoro nycka/ocraHoBa | curHana
_ o,
503 3Ha4yeHune BbIKITYEHUS 0-100% AananasoHa 1-4 75 87
aHarnoroBoro nycka/ocraHoBa | curHana
504 3HayeHne BpeMeHu 3aepXKKn 1-999 ¢ 1-4 1 88
aHanoroBoro nycka/octaHoea
oFF
1. Cvrvan nycka
2. CurHan octaHoBa
3. Bxog Habopa
napametpos 1
oFF, 1,2,3,4,5,6, | 4. Bxog HaGopa
510 | dyHKkumsa uudpposoro Bxoaa 1 7 napametpos 2 | T 1 89
5. BHewHW curHan
Tpesoru
6. CvrHan nycka
BMpaBo
7. CurHan nycka BneBso
136 MeHIo ycTaHOBKM Emotron AB 01-4135-09r1




MeHio OyHkuns/Napametp [anasoH Ba};zmaHT napametpa | Habop| 3aBoackas| 3Haue crp.
ofbl CUrHanoB napam. yCTaHoOBKa| Hue
511 | dyHKumaA undposoro Bxoaa 2 (;FF’ 1.2,3,4,5.6, Cm.510 | - 2 89
512 | dyHKumMA umdposoro Bxoaa 3 (;FF’ 12,3456, Cm.510 | - 3 90
513 | dyHKkums umdposoro Bxoaa 4 ?FF‘ 1.2,3,4,56, cm. 510 | - 4 90
BbixogHble curHansl
oFF
1. 0-10 B/0-20 mA
520 | AHarnoroBblIf BbIX0[, oFF, 1,2, 3,4 2.2-10 B/4-20 mA 1-4 oFF 90
3. 10-0 B/20-0 mA
4.10-2 B/20-4 mA
521 | ®dyHkums aHanorosoro Bbixoga | 1, 2, 3, 4 1. JencTeytowee 1-4 1 90
3HaveHne Toka
2. JlunenHoe
HanpsbkeHue
3. MowwHocTb Ha Bany
4. MomeHT
_ o,
522 MacwTab aHanoroeoro Bbixoaa,| 0-500% ananasoHa 1-4 0 91
MUH. 3HayeHust
N o,
523 Macwutab aHanoroeoro Bbixoaa,| 0-500% anana3soHa 1-4 100 92
MakKc. 3HayeHus
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MeHio

dyHkums/MapameTtp

[wana3soH

BapwaHT napametpa
Koabl curHanos

Habop
napam.

3aBopckasi
yCTaHoBKa

3Have
Hune

Crp.

530

Pene K1

oFF, 1-19

oFF

1. Paborta

2. MNMonHoe
HanpsbkeHne

3. MNpeaBapuTensHble
curHansl

. TopmoxeHune

. BpaweHue

. Myck Bnpaso

. Myck BneBo

. Pabota BnpaBo

9. Pabota Bneso

10. CurHansbl
MOLLIHOCTHU

11. CurHan o
neperpyske

12. lNpegBapuTenbHbIN
CurHan o neperpyske
13. Curvan o
Heporpyske

14. MNpenBapuTenbHbI
CWrHam o MuH.
MOLLLHOCTM

15. Bce curHansl
(kpome
npeaBapuTerbHbIX
curHanos)

16. Bce curHansl
(kpome curHana
MOLLIHOCTM U
npegBapuTenbHbIX
CUrHarnos)

17. BHeLWwHUn curHan
TpeBoOru

18. Bpems aBTOCOpOCa
UCTEKIO

19. Bce curHansil,
TpebytoLme pyyHoro
cbpoca

N

0 ~NO O,

93

531

Pene K2

oFF, 1-19

To xe, 4To B MeHto 530

94

532

Pene K3

oFF, 1-19

To e, 4To B MeHto 530

15

94

533

®PyHKUMA KoHTakTa K1

1,2

1. HopmaneHo
Pa30OMKHYTbIV
2. HopmanbHo
3aMKHYTbIN

94

534

PyHKUMS KOHTakTa K2

1,2

1. HopmankeHo
Pa30MKHYTbIV
2. HopmarnbHo
3aMKHYTbIN

94

OTtobpaxeHne paboThbl

Pabota

700

Tok

0,0-9999 A

100

701

JInHenHoe HanpskeHue cetu

0-720 B

100

702

KoadhdbmumeHT moLHocTH

0.00-1.00

100

703

MoLwlHocTb Ha Bany asurartens

-999-9999 kBt

100
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MeHio dyHkunsNapametp [anasoH Ba}gmaHT napamertpa | Habop| 3aBoackasi| 3Hade crp.
oAbl curHanos napam, ycTaHoBka| Hue
704 BbixogHas MOLLHOCTb Ha Bany 0-200%0rP, | | e | e 100
(B npoueHTax)
705 | MomeHT Ha Bany asuratens -999-9999 HMm | | e | - 100
706 MowmeHT Ha Bany asuratens (B 0-250% ot T, | | e | 100
npoueHTax)
707 Temnepatypa MSArkoro Huskaq, 30-%6°c - | 100
nyckarens Huskas, 85-204°F
708 | Tok chasbl L1 0,0-9999A | | | 101
709 | Tok cpasbl L2 0,0-9999A | | e e 101
710 | Tok dpasbl L3 0,0-9999A | | e | e 101
711 | luHenHoe Hanpsixewwe L1-L2 (0-720B | | e | - 101
712 | llunenHoe Hanpspkenwe L1-L3 (0-720B | | - | - 101
713 | IlunenHoe Hanpspkenne L2-L3 (0-720B | | - | - 101
714 | MNocneposaTtenbHOCTL has L---,L123,L329 | | e 101
715 Wcnonb3oBaHHas o1s0% | 101
TENNoemMKoCTb
716 Bpewms go cnepytoLlero o6omm | 101
AOMNyCTUMOro nycka
COCTOAHUNE
1. OcTaHoBneH, HeT
curHana Tpesoru
2. OcTaHoBNEH, curHan
TpeBoru
3. Pabota c curHanom
TpeBoru
4. PasroH
5. MNonHoe
HanpsxeHue
6. TopmoxxeHne
7. C WwyHTMpoBaHMemM
720 | CtaTyc MArkoro nyckarens 1-12 8. PFC (ynpaenewve | | 102
KoadhpmuneHToM
MOLLIHOCTMI)
9. TopMmoxeHne
10. MeoneHHas
CKOpOCTb Bnepen
11. MeaneHHas
CKOPOCTb Hasapg
12. OxungaHue
(oxmpaHve
aHanorosoro nycka/
ocTaHoBa unu
aBTocbpoca)
721 | CoctosHue umcpposbix Bxogos | LLLL-HHHH | | e | e 102
799 CocTosiHne aHanorosbIx/ LH 102
unpoBbIX BXOAOB
3HayeHune aHanorosbIx/ 0-100% ananasoHa
472 2 T N BN I 102
LMdpPOBbIX BXOAOB curHana
724 | CocTosiHMe pene LLL-HHH e e 102
_ o,
725 | 3Ha4eHne aHanoroBoro BbIXoaa 0-100% puanasona | | 102
curHana
CoxpaHeHHble 3Ha4YeHnst
730 | Bpems paboTbl 0-9999999y | | e e 103
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MeHio OyHkunsiNapametp [anasoH BapwuaHT napametpa | Habop| 3aBoackas| 3Haue crp.
Kogbl curHanos napam,| ycTaHoBka| Hue
731 | NoTtpebneHune aHeprum 0,000-2000 MBT84 | | e | e 103
732 | Cbpoc aHepronoTpebneHus nooYEs | | - no 103
Cnuncok curHanoB TpeBoru
800 MocneaHwuii No BpeMeHu curHan F-F17.a | | 103
TpeBOru
801 Cnu1cok curHanoB TPeBory, F-F17.9 | | 104
owmnbka 14
802 Cn1cok curHanoB TPeBOTy, F-F17.9 | 104
owmbka 13
803 Cnmncok curHanoB TPEBOTW, F-E17.9 | 104
owmnbka 12
804 Cnu1cok curHanoB TPeBory, F-F17.a | | 104
olmbka 11
805 Cnu1cok curHanoB TPeBory, F-F17. | e | 104
owwmbka 10
806 Cnmncok curHanoB TPEBOTY, F-E17.9 | 104
owmnbka 9
807 Cnu1cok curHanoB TPeBory, F-F17.9 | | 104
olmbka 8
808 Cnu1cok curHanoB TPeBOTy, F-F17. | | 104
owmbka 7
809 Cnmncok curHanoB TPEBOTW, F-E17.9 | 104
owmnbka 6
810 Cnu1cok curHanoB TPeBory, F-F17. | | 104
owmbka 5
811 Cnu1cok curHanoB TPEBOTY, F-F17. | e | 104
olwmbka 4
812 Cnmncok curHanoB TPEBOTW, F-E17.9 | 104
owwnbka 3
813 Cnuncok curHamnoB TpeBory, F-E17,9 | e 104
olmbka 2
814 Cnu1cok curHanoB TPeBOTy, F-F17. | e | 104
owwmbka 1
[aHHble Markoro nyckatensi
900 | Tun markoro nyckarens 17-1400A | | e 17 104
901 Tekct Bepcum nporpammHoro | Tot xe, yrowa | | V220 104
obecneyeHuns Tabnvuke
902 Tekct Bepcuun nporpammHoro | ToT xe, ytowa | | R15 104
obecneyeHus Tabnuuke
O603Ha4eHus: Insoft HoMVHanbHbIM TOK MATKOro nyckatens
u BxogHoe nuHenHoe HanpsxeHue Phrsoft HomuHanbHas MOLLIHOCTb MSATKOro
U, HomunHaneHoe HanpsixkeHne nyckarens
asurartens Nhsoft HomuHanbHas cKkopocTb MArKoro
I HomuHanbHbIV TOK ABUraTens nyckarens
Pn HomunHanbHast MOLWHOCTL ABuUratens Bbiancnenne momenTa Ha sary
N, HomuHanbHasi cCKopocTb ABuratensi T, = N—Pn—
Np
Th HoMuWHanbHbLIM MOMEHT Ha Barny (60)627';)
asuvratens
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