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OcHoBaHHas B 1988 roay, komnaHus JIE yBepeHHO B3sina Kypc Ha MpOW3BOACTBO peAyKTOPOB CaMOro BbICOKOrO kayecTBa, CTPEMSICh CO3AaTb
npeanpuaTie ¢ BEKOBOW ucTopueln Gnarogaps csoemy mactepctsy. JIE noctaBnseT Ha MWUPOBOI PbIHOK WHTEMNNEKTyarnbHble pelleHns Ans
npuBoaa, BKIYas peflykTopsl, ABUrateny, npeobpasoBaTteny, AaTivkv U pelieHns ans MHtepHeTa selleil. JIE npeanaraet oTnuyHble NpoayKTb I I
AnNs OTNUYHbLIX NapTHEPOB MO BCEMY MUDY.

BbibpaB rnaBHoi cTpaTervein «Cneuvanusauuio, UHTENNEKT u rnobanusauuio», JIE cneuvanuavpyeTcs Ha MHHOBaLMUAX W TEXHONOMUAX | |
Industrial Brain u Future Factory B codeTaHun ¢ aBTOMaTU3MPOBaHHLIMU 3aBOAAMM, UHTENNEKTyanbHbIMA NPOAYKTaMMU, UHTENNEKTyanbHbIMN
yCryramu, UHTENeKTyarnbHbIM OMbITOM, MHTENNEKTYanbHbIMN TanaHTamm. I I

JIE, nocTaBLuK HTENNEKTyanbHbIX peLleHunii Ans NpUBOAHbIX cuctem!

. BcTpamBaeMbii npeobpasosaTenb

J I E : : yacTtoTbl JCMC

IDIVE | | NHCTpyKUmMs no akcnnyaTauyum
000 «IKVE IKNOPAWB PYC» |

Appec: 194021, Poccusi, CaHkT-lMNeTepbypr, | |
2-n MypuHckuii np-kT, 4.36, cTp.1, nomeLy. 5H, odmc 3

Ten.: +7 (812) 313 21 96 | |
3n. noyTa: jie@energoprime-ns.ru

Be6-canTt: www.JIEdrive.ru | |
CBunAeTenbCTBO O perucTpaumm astopckux npas 2020-L-01077078 JIEB 09C 2020A 2000. I I

MpasoBas nHdopmauwus: JIE uveeT paspelueHne nnm obnaaaeT NpaBoM UHTENNEKTyarnbHON COGCTBEHHOCTU Ha BCE NPOAYKThI

Unu nx n3obpaxeHnst B 3TOM KaTariore, BKIKOYast AU3aiiH, BHELLHWUIA BUA, MaTepuan, UBeT, yNaKkoBKy, YepTexu, TeXHNIEeckne

[aHHbIE 1 T.A., YTO 3aLUNLIEHO COOTBETCTBYIOLUM 3aKOHAMM 1 HOPMATUBHBLIMU aKTaMu. I I
KonuposaHue n npoyee ucnonb3osaHne 6e3 paspelueHns npaBoobrnagartens sanpeLleHo.
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BBenenue

Kommnauus JIE sBisercss nmpodeccuoHaoM B 00JacTH AIEKTPONPHBOAA. JE€CSITKH ThICSAY HAIMX
M3IeNUi NPUMEHSIOTCA IS PEHICHUS CaMbIX PasHbIX 3a7ad. C IIOCTOSIHHBIM pacHIMpeHHEM H
yriyonenueM cdep INpUMEHEHHS OOBIMHBIC YAaCTOTHBIC IIPeoOpa3oBaTeNd YK€ HE MOTYT
YIOBJICTBOPATH PACTYIINM IIOTPEOHOCTAM KIHCHTOB.

IIpennazHa4yeHHBIH Ui JELEHTPAIN30BAHHOIO MOHTaxka mpeodOpasoBarens JCMC ob6mamaer
BEICOKOI CTETICHBIO HAIeXKHOCTH, OTJIMYAETCs IIPOCTOTON YCTAHOBKH U yIpaBleHus. IIpenHasHauen
JULSL yCTAaHOBKU PSIOM C JIBHTATEJIEM H OTBEYaeT BCEM COBPEMEHHEIM TPeOOBaHIUAM aBTOMATH3aIlUH
¥ KOMIBIOTEPHU3AIHU TPOMBIIIICHHBIX [IPOU3BOICTBEHHBIX JITHHH.

Baknas unopmanus:

1. Tlepex paGotoii ¢ u3enreM 00s3aTeIbHO OTKIFOYANTEe MUTAHHUE.

2. C MOMeHTa OTKIIOUYCHHS IMHTAHUS 10 TOrO, KaK WHIUKATOp IpeoOpa3oBaTeis
(MHAMKATOp MHUTAHUS) [IOTACHET, BHYTPU IPeoOpa3oBaTeliss HAXOAATCS KOMIIOHEHTBI M0/l BBICOKUM
HaNpsDKCHHEM. B 9T0 BpeMst IPUKAcaThCsl K BHYTPSHHHUM LIEISIM U KOMITOHEGHTaM HeJlb3sl.

3. Hu B koeM cilydae He NOAKIIFYAiTe MUTaHNE K BBIXOIHBIM KIIEMMaM IpeoOpa3oBaTels
4acTOThL. DTO MOXKET MPUBECTH K CEPhE3HOMY MTOBPEKICHUIO M3/ISIIHSI HIIH BBIXOY M3 CTPOSI.

4.  CaMOCTOATENIbHO H3MCHSATh BHYTPEHHHE KOMIIOHEHTHI W LEMH IpeoOpa3oBaTes

JaCTOTHI 3aIIpeIacTCs.

TIpu BOZHMKHOBEHHHU BOIIPOCOB, OOpaIlaiiTech B HALLY CIIYKOY MOICPIKKH.

B ¢Bs131 ¢ MOCTOSIHHBIM COBCPIICHCTBOBAHMUEM ITPOAYKIIMH BO3MOKHO BHECCHUE

U3MEHEHUH € peBapUTEIIbHBIM YBEIOMICHUEM.
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I'naBa 1: be3onacHocTh U MepbI NPETOCTOPOKHOCTH

YpOBHU ONACHOCTH:

B nannom PYKOBOACTBE yKa3aHUSA 110 TCXHUKE 0€30MaCHOCTH JIENITCS Ha CIEQYIOMNEC 1BE KaTCrOpUU:

Hecobmonenne Takux ylcazalmﬁ MOJXKET IIPUBECTHU K ITOBPEIKIACHUIO 060py11013a}mﬂ,
TpaBMaM pa3H0ﬁ CTCIICHU TSHKECTH U CMEPTH.

1.1. TexHuka 6e30macHOCTH

1. Ilepen ycTaHOBKOIi:

@ OnacHo

He I/ICHOHLSyﬁTC npeoﬁpasosa'renn YacTOTBI C BUJUMBIMU JTHO0 CKPBITBIMH MOBPEKIACHUAMHU, a
TaKXe npeoﬁpaf;osaTeJm C OTCYTCTBYIOLIUMH ACTAJIAMH, — OITIAaCHOCTh TPAaBMHUPOBAaHHUSA.

2.  Bo Bpemsi yCTAHOBKH:

@ OmnacHo

ﬂH}I YCTaHOBKH BLI6P[panlTe METAJNTHYCCKYIO UM UHYIO OFHeCTOﬁKyIO IIOBEPXHOCThL B OT
TOPIOYHX MaTCPHAIOB, HHAY€ BO3SMOXKCH no>1<ap!

@ OmnacHo

% Ilpu pasmelenun AByX uin Goiee peoGpasoBaTelneii B OJHOM 1 TOM ke WKady yuuThIBaiiTe nx
MOHTaXHOE T1o710keHue (cM. rnasy 11l Mexannueckuii u aIeKTpUUECKHI MOHTAX), CIOCO0
MOHTaa JI0JDKEH 00ecIeunBaTh JOCTAaTOUHBII OTBOJI TEIJIa.

% He nonyckaiite nonajjanus NpoBoOB, BAHTOB U IIPOYHMX [POBOALMX JAETalell BHY TP
npeo6pas3oBaress YaCTOThI, — ONMACHOCTh MOBPEXKACHNU!

3.  Ilpu noaxiovYeHnn:

@ OrmnacHo

* SHeKTpH‘IGCKHﬁ MOHTAaX JOJIKCH BBIIIOJTHATCA KBaIlI/IQ)I/ILII/IpOBaHHLIM TIEPCOHATIOM UMEIOIIUM
COOTBETCTBYIOIIHUE CTCIICHU NOITyCKa — OITAaCHOCTH IMOPaXKCHUS IIICKTPUICCKUM TOKOM!

% Mesxay npeobpa3oBaTesieM YacTOThl M HCTOYHHKOM ITUTAHUsS 00s3aTeNbHa YCTAHOBKA 3aIHTHOTO
ABTOMATHYECKOTO BBIKIIOYATEISI COOTBETCTBYIOIIET0 HOMHHANA — OLACHOCTD IIOBPEKICHHS
000py10BaHUs U BO3ropaHusi!

* l'lepe;l TOAKIIIOYCHHUEM y6em/rrecr>, YTO IMUTAaHUE OTKIIFOYEHO — ONIAaCHOCTD ITOPaXKCHUA
QJIEKTPUICCKUM TOKOM!

% OGecnedbTe 3alUTHOE 3a3eMIICHIE B COOTBETCTBHH C TPEOOBAHHUAMHU CTAHAAPTOB, B IPOTHBHOM
CIlyyae BO3MOKHO IIOPaXKEHHE dIEKTPUYECKUM TOKOM!
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@ OrmacHo

Bo u3bexanne nospexxaeHni, mpeodpa3oBaTes He HOAKIIOYANTe BXOAHOH Kabenb MUTaHHs K
BBIXOAHBIM KileMMaM U, V u W!

Bo u3bexanue nospexaeHnii o6opynoBanus, aBapyii U MpeI0TBPAIICHIs BO3TOPAaHNUS,
ybeauTeck, B COOTBETCTBHHU dIEKTPONpoBoAKH TpeboBanusam OMC u 1eicTByommM
cranfapTam 6e3onacHocTu. IIpu BeIGope kabens cobofaiite yka3aHus pyKoBOJICTBA 110
BBIOOPY CEUEHHs TOKOIIPOBOISAIINX I

TopMo3HO# pe3ucTop HEOOXOAUMO MOAKIIOUATh MEXAy KieMMamu (P+) u (PB) mmub
TIOCTOSIHHOTO TOKa, B IPOTHBHOM CITy4ae BO3MOKHO HMOBPEKICHUE 000PYIOBAHHS U
BO3rOpaHue!

Iepen BrI0OUeHHEM:

@ OrmacHo

yﬁeﬂHTCCL, YTO YPOBEHDb HAIIPSHKCHUS IMUTAHUSA COOTBETCTBYCT HOMHUHAJIbHOMY HAIIPSDKCHUIO
npeoﬁpa3OBaTemI YacCTOTHI. HpOBepre MPaBUIIBHOCTH MOAKITIOYECHUS BXOHBIX U BBIXOJHBIX
KJIEMM, a TaKXe€ OTCYTCTBUE KOPOTKHUX 3aMbIKaHUH BO BHELIHEH IIENM U HA/IEKHOCTh KpCeIJICHUsT
MIPUCOCTUHECHHBIX Kaﬁeneﬁ, WHa4¢ BO3MOKEH BBIXOX U3 CTPOS npeoﬁpasoBaTenﬂ!

Bo u3bexaHue mopaxeHus eKTPHIECKUM TOKOM, Tepe]] BKITIOYCHHEM MTUTaHUsA HE0OX0 MO
3aKpBITh KPBIIIKY peoOpasoBarers!

Q} OrmacHo

He tpebyercst moBeprarhb npeodpa3oBaTellb HCIBITAHUIO HAIPSHDKEHHEM, H3/1elHe ObLIo
HCIIBITAHO TIepe]] OTIPABKOH C 3aBOJa. B IPOTHBHOM Cilydae BO3MOMKHO MOBPEK/ICHHE
o6opynoBanust!

Bo u3bexxanue aBapuii, IpoBepbTe PABUILHOCTD MOIKIIOUCHUS BCeX MeprupepHitHBIX
YCTPOJHCTB B COOTBETCTBHH CO CXEMaMH B JAHHOM PyKOBO/ICTBe!

ITociie BKIIOYeHHS:

@ OrmacHo

Bo n3bexanue mopaskeHus NEKTPHISCKIM TOKOM, HE OTKPBIBANTE KPBIIIKY MTOCIIE BKIIOYCHHS
TMHUTaHUs!

Bo u30erkaHue MopakeH s MEKTPHIECKUM TOKOM, HE IIPUKAcaiTech K IpeoOpa3oBaTento
YaCTOTHI M BHEIIHUM LIENSIM MOKPBIMH pyKamu!

Bo u306erxanue MopakeHus IEKTPUIECKIM TOKOM, HE IIPUKAcaTeCh K KIeMMaM
npeodpasoparels!

IMocre BKIIOUEHNS IPe0OPa3OBaTENh YaCTOThI ABTOMATHUECKH BBIITOIHSAET IPOBEPKY
0e301acHOCTH BHENIHeit croBoif enu. Bo m30exanue nopaxxeHus MIeKTpUIECKIM TOKOM,
3ampeleHo npukacarees k kinemmam U, V 1 W npeoGpasoBarernst 4acTOThI HIIM KJIIEeMMaM
JIBUTATEJIS TI0CIIE TTOJa4H MUTAIOIIET0 HAPsHKEHNUs !

@ OmnacHo

Bo usbexanue aBapnﬁ 1 TpaBM, I/I}IleHTH(I)HKaHHIO ImapaMeTpoB CICAYET BBIIIOJIHATE IIPU
OCTaHOBJICHHOM J[BUTaTese!

He n3meHsiiiTe 3aBOJICKYI0 HACTPOHKY I1apaMeTPoB ClyyailHbIM 00pa3oM, HHA4YE BO3MOKHO
HOBpEeXIeHHEe 000pyJ0BaHYs!




Bo Bpems 3KkcILTyaTANUuU:

@ OrmacHo

IIpu BbIGOpE (GyHKIHMHK Tepe3anycka, BO H30eKaHue TPABM, JePKHTECH MOJANbIIE OT
MEeXaHHYECKOro 00opynoBanus!

He npuxkacaiitech k oxJ1ax/aionemMy BEHTHIATOPY U TOPMO3HOMY PE3HCTOPY Il IPOBEPKU
TEMIIEpaTypbl, HHa4e BO3MOKHBI 0XKOTH!

Bo uzbexanue TpaBM HWJIH NTOBPECKIACHU S 060pya013a}ﬂ/m, KOHTPOJIb CUTHAJIOB ITPA
OKCITyaTalluu JOJDKCH OCYIICCTBIIATHCS TOJIBKO KBaJ'IPI(bPILIHpOBaHHLIM HCpCOHaJ'IOM!

<§> OrmacHo

Bo usbexanue moBpexaeHus IpeoOpa3oBatens, He I0IMyCKaiiTe MonataHus BHYTPb H3ETHs
KaKUX-1100 mpeamMeToB!

Bo usbexanue nospexaeHus npeodpasoBaTess He IPOBEPSIHTE MyCK U OCTAHOBKY
npeoOpa3oBaTesst YaCTOTHI BKIIIOYCHUEM U BBIKJIIOYEHHEM MTUTAIONIEro KOHTaKkTopa!

{E} OnacHo

TIpu ynpaBiieHHH CHHXPOHHBIM JABHTIATEIEM C TOCTOSHHBIMH MarHuTaMu mpotuso-2/1C,
coszjaBaeMasi TAKUM JIBUTATEJIEM, C BEICOKOM BEPOSITHOCTHIO MOKET IIOBPEUTH
npeoGpa3oBareib 4aCTOThI, KOTr/(a Ipu paboTe ¢ BBICOKOWHEPLMOHHON HArpy3KOi MPOMCXOAUT
OTKJIIOYEHHE [TUTAHMUSI WK CpabaThiBaeT aBTOMAT 3alUTHL. B aTOM citydae He06X0mmo
YCTaHOBHTBH COOTBETCTBYIOLINI TOPMO3HON MEXaHM3M. 3a KOHCYJIbTalnell 00paTuTech B HALLy
KOMMAHHUIO!

@ OrmacHo

He pemonTupyiite 1 He o0cmyX)uBaiite 000py10BaHHE MO/ HANPSHKEHUEM, HHAYE BO3MOKHO
TIOpa)kKeHHE ATEKTPUUECKHM TOKOM!

OO6ciTyKUBaTh ¥ PEMOHTHPOBATH IIPe0OPa30BaTEb YACTOTHI MOKHO TOJIBKO MOCKIE TOTO, KAk
TOTacHeT €ro HHANKATOP, B IPOTHBHOM CJIy4ae OCTaTOUHBIH 3aps/l KOHIEHCATOPOB MOXKET CTaTh
TIPUYMHOMH TPaBMBbI!

He pemoHnTHpYiiTe 1 He o6cTyskuBaiiTe MpeobpasoBaTenb 6e3 NPOheCcCHOHANTBHOM OATOTOBKH,
HHa4e BO3MOXKHBI TPABMBbI HIIH TIOBPEX/ICHIE 000py10BaHMUs!

IIpu TexHHYeCKOM 00CTyKMUBAHUH:

@ OmnacHo

Bo n3bexanne noBpexeHns IpeodpasoBaTels, He A0MyCKaiTe MoNnajianus BHYTPb U3JeIus
TOCTOPOHHUX MPEMETOB!

Bo n3bexanne noBpex/eHus IpeoOpa3oBaTes He IPOBEPAHTE MyCK H OCTAHOBKY
npeoOpa3oBaresist YaCTOTHI BKIIIOYCHUEM U BBIKJIIOYEHHEM ITNTAOIIEro KOHTaKTopa!
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1.2. Mepsl Npe0CTOPOKHOCTH
1. TIpoBepka u30/1510UU OOMOTKH JABUTATEIS
Tlepex nepBbIM UCIIOIB30BAHHEM BHTATEIISI HIIH IIOBTOPHBIM HCIIOJIB30BAHUEM IOCIIE [TUTEIBHOTO XPAHEHNUS,
a TaKkXKe MPH PETryJIIPHBIX OCMOTpPaX, CIIEIyeT IPOBEPATH CONPOTHBICHHUE H30IALUH OOMOTKH. JTO HO3BOJIUT
n30eKaTh 0TKA3a U MOBPEXKACHUS Ipeobpa3oBaTess 4acToTsl. [lepe/; mpoBepKoit H30IAHUH 0OMOTKH
HEO0OX0MMO OTCOCIMHNUTH KabeNb BUraTels OT NpeoOpasoBaTens 4acToThl. PekoMeHyeTcs CIoIb30BaTh
Meraommerp ¢ HanpsbkeHueM 500 B, 4To6bI MOKHO GBUTO H3MEPATH CONPOTUBICHHE H30MALNH HE HIXKE
5 MOwm.
2. TenoBasi 3aLIMTA JBUTaTeIs
Ecnu BeIOpaHHEIA ABHTaTeIh HE COOTBETCTBYET HOMUHANBHON MomHocTH ITH, 0co6eHHO eci HOMUHANIBHAS
MomHocTs [T BeIlIe, yeM y jBurarens, 00s3aTelbHO HaCTpoiiTe B mpeobpa3oBaTesie COOTBETCTBYIONINE
IapaMeTphl 3aIlUThH ABUraTelsl MM yCTAHOBHTE TEIIOBOE PEJie JUIS eT0 3alllUThL.
3. Pabora ¢ 4acTOTOIi BbIIIE YACTOTHI CETH
Jlanusblii npeoOpa3oBaTeIb YaCTOTH MOXKET paboTaTh ¢ BEIXOAHOI yactoToii ot 0 1o 400 I'y (B pexnme VF —
ot 0 10 4000 I'wy). IMpu sxcrmyararnuu Ha yactote Boime 50 'l cietyer yunTeIBaTh pecypc MEXaHHIeCKOro
000py10BaHUSL.
4. Harpes u mym IBHraTe/is
BrixoaHoe HanpsikeHHe npeodpasoBatens npescTasiser codoit VMM -curnai, KOTOpBIi CONEPKUT
OIpeJIeIeHHbIC TADMOHHKH, TI03TOMY Harpes, IIyM M BHOpaIus JBUraTess OyyT BbIIIE, 4eM Ipu paboTe oT
CEeTH C TOM k€ YaCTOTOMH.
5. Ilpm HAIMYMH YYBCTBUTEILHBIX K JAaBJICHHIO YCTPOHCTB HIIH KOHAEHCATOPOB /IS TOBLIMICHHSI
K03 puIMeHTa MOIIHOCTH HA BBIXO/E
Hanpspkenue Ha BeIX0Jie TpeobpasoBarens peryaupyercst merogom VM. Ecnu co cTopons! BeIX0Oa
YCTaHOBJIEH KOHJEHCATOP /IS TIOBBIIIEHNS KOd()UIIMEHTa MOIIHOCTH MIIH BAPUCTOP JUIs MOJTHUE3AIUTEI, OHH
MOTYT BBI3BaTh MTHOBEHHYIO II€perpy3Ky NpeoOpaszoBaTess 0 TOKY HIIH JJaXe €ro MOBPexkIeHuE.
6. Ilpm ncnosb30BaHNM BBIKJIIOUATEIEl (KOHTAKTOPOB) €O CTOPOHBI BX0Aa H Bhixoaa ITY
Ecnn Mexly MCTOYHMKOM IIMTaHKs M BXOJIOM ITpeoOpa3oBaTesis yCTaHOBJICH KOHTAKTOP, 3aIlyCKaTh U
OCTaHaBIIMBATh TIPe0Opa30oBaTeslb ’THM KOHTAKTOPOM Helb3s. Eciu /u1st ynpasnenuns myckom i octaHoBoMm IT4
HEo0X0/IMMO UCII0JIb30BaTh KOHTAKTOP, MHTEPBAJl MEKJLY TIOBTOPHBIMH BKJIIOUCHHSMU JIOJDKEH ObITH HE MEHEe
oaHoro vaca. Yacras 3apsjKa U pa3psjika CHIBHO COKPATST CPOK CIIy’KObI KOHIGHCATOPOB B NpeoOpasoBarerne
yacToThl. Ecim Mex 1y BBIXOJHBIMU KIIEMMaMH U JIBUTATEIeM eCTh KOMMYTHPYIOIIHE YCTPOHCTBA, HApUMeEp
KOHTAKTOPBI, BKJIIOYATh U BBIKJIIOYATh TPeoOpa3oBaTeb CleyeT TOIbKO 63 Harpy3KH Ha BBIXOJIE, MHAUe
MOJyJ M B IIpeoOpasoBaresie ObICTPO BBIHIYT U3 CTPOSL.
7. DxcemiyaTtanus NpH HOMHHAJIBHOM HANPSKEHUH
He pexomenyercs ucrnoib3oBath npeodpasosarens JCMC BHe J0MyCTHMOTO JiHana3oHa pabouero
HAIPSDKEHHUS, YKa3aHHOTO B PyKOBOJICTBE, 3TO MOXKET NMPHBECTH K IIOBPEKICHHIO KOMITOHEHTOB
npeobpasoBareis. [Ipy HEOOXOAUMOCTH HCIIOIB3YITE COOTBETCTBYIONIMHI MOBBIIAFOIINI MIIN HOHMKAFOIINIT
TpaHC()OPMATOP HANIPSKECHUSL.
8. TIlepenenka Tpexda3noro Bxoaa B AByX(pa3HbIii
Tpexdasnbrii npeodpaszoparens cepun JCMC Henb3s nepeenbIBaTh B ABYX(a3Hbli, 9TO IPUBEIET K 0TKA3y
WM TIOBPEKJICHHIO ITpeoOpa3oBaTers.
9. 3ammTa OT rpo30BBIX Pa3psiioB
Ota cepus npeoOpa3oBaTene OCHAIEHa YCTPOHCTBOM 3alUTHI OT MEPErpy3KH 110 TOKY IIPH IPO30BBIX
paspsijiax, KOTOpoe 00ecreqnBaeT ONpe/IeICHHYIO 3aIUTy OT HaBeJICHHBIX MepeHanpsukeHnii. B ciydyae yacTeix
TpO3 clIeyeT yCTAaHOBHUTH 3aIUTY M Ha BXOJIE Ipeodpa3oBaTes.
10. DkcnayaTanusi ¥ CHUZKeHHe HOMHHAJIBHBIX XaPAKTEPHCTHK NMPH §0JIbII0 BBICOTE HA/l yPOBHEM
Mopst
ITpu BeIcOTE O0see 1000 MeTPOB HaJl ypOBHEM MOPs OTBO/ TEILIA OT IPpeodpa3oBaTelsl yXyAaeTcs 13 -3a
Pa3pEeKEHHOTO BO3yXa, TO3TOMY ero paboune mapamMmerpsl JOJDKHBI ObITh MoHMKeHbI. ObpaTuTech 3a
TEXHUYECKOH KOHCYJIbTalnell B Hallly KOMITAHUIO.
11. OcoOble crydan IKCILTyaTaAlHH
Eciu cxema Mo IKIIIoYeHUst OTINYACTCS OT IPEICTABICHHOH B 9TOM PYKOBOJICTBE (HaIIpuMep, HY)KHO
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HCIIOB30BATh OOIIYIO IIHHY TIOCTOSIHHOTO TOKa), 00paTHTECh 3a KOHCYJIbTALlMEH B HAILY KOMITAHHIO.

12. Yruamsanus npeoOdpa3zoBaTe/isi 4aCTOThI

TIpy ropeHuH NIeKTPOIHTHIECKUE KOHACHCATOPHI B CHIIOBOH IIEMH U Ha NeYaTHOM I1aTe MOTYT B30pBAThCs, a
TUIACTHKOBBIE eTamu OyIyT BBLACITH SOBUTEI ra3. Ilostomy ITH crenyer yruausupoBaTh Kak
MPOMBILIICHHBIE OTXO/BI.

13. IIpumensieMblii IBHUraTeIb

1) CrangapTHBIH IPUMEHSEMBI IBUTaTENb — 3TO YETHIPEXIIOIIOCHBIH aCHHXPOHHBIN JIBUTaTEllb C
KOPOTKO3aMKHYTBIM POTOPOM. B ipyrux cirydasix mpeoOpas3oBaTeib 4aCTOTHI Hy’KHO BBIOUPATh B
COOTBETCTBUY C HOMHHATBHBIM TOKOM asurarens. Ecnu [TH HyeH m1s CHHXpOHHOTO IBUTATeNs C
MOCTOSIHHBIMU MarHUTaMH, 0OpaTHTECh 32 KOHCYJIbTalliell B HAIly KOMIIAHHUIO.

2) Y nuratens 6€3 4aCTOTHOTO PEryJIMPOBAaHMUS KPBUIbYATKA yCTAHOBJICHA HA BAJly POTOPA, U MPH
YMEHBIICHUH YacTOTHI BpameHus 3p)eKTHBHOCTD OXJIaXACHUS CHIKaeTcs. B ciydae HeoOxoaumocTi
MIPOJOJDKUTENBHOI SKCILTyaTally Ha TIOHMKEHHON CKOPOCTH, JBUraTeNlb HEOOXOAMMO OCHACTUTh
BEHTHJIATOPOM NPHHYAUTETHHOIO OXJIAKICHHS.

3) B mHactpoiikax npeoOpa3oBaTeist 10 yMOTYaHHIO — CTAaHJapTHBIE ITapaMeTPBbl JBUTATEIs,
COOTBETCTBYIOLINE HOMHHAIBHBIM ITapaMeTpaM mpeodpaszosarens. C y4eToM pealbHOH CHTYyaluu Heo0X0mMOo
HMACHTH(HUIMPOBATH IIAPAMETPHI IBUIATEIs M U3MEHNUTH 3HAYCHHS [10 YMOJIYAHHUIO O MOJHOTO COOTBETCTBHS
(hakTHUECKUM 3HAYCHUSIM, HHAYE 3P (HEKTUBHOCTD PAbOTHI U 3aIIUTHI OyIET MOHIDKCHA.

4) HpP[ KOPOTKOM 3aMBbIKaHWU B ITUTAIOIINX KabemnsaxX WIN IBUraTerne npe06pa3OBaTenb nomacr aBapPIﬁHLIﬁ
CHUTHaJI ¥ TIPOU3BEACT OCTAHOB IIPUBOAA. [Tocne MoHTaka ABUTaTENs U MUTAOIINUX Ka6ene17[, a TaKxXe Ipu
CIKCOAHCBHOM 06CJ'Iy)KI/IBaHI/II/I, HpOBep}IﬁTe 1IEJIOCTHOCTH U30JISIIIMK Kabesel 1 OﬁOpyﬂOBaHH}I,

HpHMeanHe: l_lepez[ BBITTOJIHCHUEM JTOTO TECTa U3O0JISIUK 00s13aTEIbHO OTCOSUHUTE npe06pa3OBaTenL oT
IIPOBEPAEMBIX KOMIIOHEHTOB.
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2.1.

MC: peueHTpanu-
30BaHHbIN NPUBOL,

MoluHoCTb ABuraTens

175: 0,75 kBT

215:1,5 kBT

222:2,2 kBT

230: 3,0 kBT

240: 4,0 kBT

255:5,5 kBT

YpoBeHb BXO[HOTO HaMpshKeHNst

S [ 3x380-500 B~

T |1x230B

2.2.

I'1aBa 2: BBenenue

YcaoBHoe 0003HaYEHHE

N
—
o
I
=
=

MoHTaxHas nnacTuHa

HeT MOHTaHOI nnacTuHb!

C MOHTaXHOV NnacTuHo
nnm 6es Hee

Manens ynpaenexus

C naHenblo ynpasneHns

HeT naHenw ynpaenenus

v

PesepBHas nosuuusa

TopMo3Ho pesncTop

A

v

HeT Topmo3Horo
pesuctopa

C TOPMO3HbIM PE3NUCTOPOM
(B 10 %)

3aBoackas Tabamuka: (Hanpumep, 3,7 kBT)

v

Pexwnm nepepayn aaHHbIX

Modbus RTU

Profinet

ASI

( A
C€
Wsgenve — | Model : LCMC240SMN54 AC
MowHocTe —p Motor Ration : 3.7kW Max. Drive
Bxog —» Input : AC 3PH 380V+15% 50~60Hz 10A N
Bexon —| Output: AC 3PH 0~380V 0~400Hz 9A A
WARNING
Mouson —1 || [ INLMIVMI VTV ARARENIN P65 @
KBS49E193540 CAUTION )
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2.1.

Texunyeckune XAPaKTEePUCTUKHU U31e/IUA:

XapakTepHCTUKH

Crenudukarnys

Pexxum ynpasnenus

BekTopHoe ynpasieHue
6e3 00OpaTHOii cBsI3U

Bexropnoe ynpapieHue ¢

Ulf-perymmposarne 06paTHOii CBA3LIO*

To4KoBBIH pexUM

=
= o
z ITyckoBoit MOMEHT 180 % npu 0,5 I',y 150% mpm 0,5 I'ny 180 % npu 0,00 'y
=
=}
s MaIa3oH PeryIHpoBaHuUs
g A peryJmp 1:100 1:100 1:1000
g YaCTOTHI BPAIICHUS
2
a o
£ | TouHOCTb MOCTOSHHON YaCTOTHI
g +0,02 %
E BpalICHUsS
.
s 0,
= | TouHOCTB KPYTSIETO MOMEHTA HeET HeET +5%
ACHHXPOHHBII IBUraTeNlb IEPEMEHHOTO TOKa, CHHXPOHHBII JBHTraTelb
Tun nBurarens
IIEPEMEHHOTO TOKA C TIOCTOSHHBIMU MarHUTaMHI
MaxcumalbHas 4acToTa O6a BexTopHbIx ynpasnenus: 400 I'u; U/f-perynuposanne: 4000 I'm.
Lindposas Hactpoiika: 0,01 I'iy; aHanoropas HacTpOifka: Makc. 4acToTa
Paspemenue o yacrore o
% 0,025 %
0,5-16 xI'11, BO3MOXKHA aBTOMaTHYECKash KOPPEKIHUs HeCYIeit YacTOThI
Hecymas uacrora ’ L ., . PpeK yi
B COOTBETCTBUHM ¢ paboueii TemnepaTypoit
KraBuiHas nanenb ynpaBJIeHUs, aHAJIOrOBbIe BXoas! All, Al2,
MOTEHIIMOMETp Ha MaHesH, yrnpasieHue uepes kiaemmsl UP/DN,
PexuM 3a1aHust 4aCTOTHI " o
yIpaBeHne Yepe3 KOMMYHHKAIMOHHEII MOPT, Yepe3 UMITYIbCHBIH
BXOJ|
XapakTepHCTUKM pasroHa ¥ | Jluama3oH TeMIia pasroHa ¥ TOPMOKECHHUS B JIMHEHHOM MIH S-06pasHOM
TOPMOKEHHS pexume: 0,0-65 000 ¢
3 U/f-xapakTepucTuka Tpu Bapuanra: nuHelHas, toManas u N-power.
a
=
3 Yacrora npu auHamudeckoM Topmoskenun: 0,0-300 I'u; Tox
= | JluHamMHYecKoe TOPMOIXKEHHE o
g nuHamMudeckoro TopmoxkeHus: 0,0-100 %.
<
E
2] briok quHaMuueckoro
= CM. cren (KA BCTPOCHHOTO OJI0Ka TOPMOXKCHUS
z TOPMOKCHHUS
O
<
=™

Jluana3oH 4acToThl B TouKoBOM pexume: 0,0-50,0 ', Temir pasrona
1 TOPMO’KEHHS B TOTYKOBOM peskume: 0,0-6500,0 c.

Bcerpoennsrii [TU]I-perynsrop

Vno6Has peanusalus peryiMpoBaHus 1aBJIeHus, pacxona u
TeMIIepaTypsl ¢ 0OpaTHOI CBA3BIO.

MHOrockopoCTHOM PeXHM ¢
IVIK

Yepes Berpoennsiii TTIK uian kiieMMBbI yHpaBleHHs MOKHO
peann3oBaTh 10 16 pabovynx CKOPOCTEH.

ABTOMaTHUYECKasK CTAOWITH3ALIHS
HanpsokeHust (AVR)

MoxeT aBTOMaTH4eCKH TIOAICPKUBATH CTaOMIBbHOE BBIXOHOE
HaIlpsHKEHUE IIPH U3MEHECHUH HAIIPSDKCHUS CETH.

Ileperpy3ounas crocoGHOCTh

150 % ot HoM. TOKa B Teuenue 60 c; 180 % oT HOM. TOKa B TeueHHE 3 C

3aiMTa OT NepeHanpsHkeHui 1
Heperpy3oK 10 TOKY

ABTOMaTHYECKH OTPaHHMYMBACT TOK M HANPSDKEHUE BO BPEMsl pabOThI
JUISL IPEJIOTBPAILEHHS YaCTBIX MEPerpy30K M0 TOKY U
TIepeHanpsHKeHHUH.

11




-
7]
3

<
m

XapaKTepHCTUKH

Crenudukanus

OyHKIuUs OBICTPOTO
OrpaHHYEHHS TOKA

MuHEMU3HPYET OTKa3bl H3-3a MIEPErpy3KHU M0 TOKY, 00ecreunBaeT
MaKCHMAJIbHO BO3MOXKHYIO 3aIIUTy MOJYJIeH OT HOBPEXKACHHUS 1
HOpMaibHYI0 paboTy npeobpasoBaTens.

PerynupoBanune u orpaHu4eHuEe
KPYTSIIEro MOMEHTa

DyHKIHUS «IKCKABATOP» aBTOMATHUECKH OTPAHMYMBACT KPYTALINH
MOMEHT BO BpeMs paboThl, 4TOOBI IPEOTBPATUTH YACTHIE OTKIIIOUCHHUS
U3-3a TIEPErpy3KH 110 TOKy. B pexnmMe BEKTOPHOTO yIpaBIeHHs MOXKHO
peann30BaTh PeryIHPOBAHUE KPYTSIIETO MOMEHTA.

Dynkuus taiimepa

YcTraHOBKa €IMHUYHOTO U 00IIIEro BpEMEHHU pa60TLI BCEro MEXaHU3Ma.

HcTtounuku xomann

EcTb BO3MOXHOCTH TICPCKIIOYCHUS MEKAY ITaHCIBIO YIIPAaBJICHUA,
KJI€EMMaMH yIIPaBJICHUS U ITOCJICI0BATCIbHBIM HHTCpQ)CﬁCOM.

VcTouHMKY 3a/1aHUS 4aCTOTHI

Lindposas ycTaBka, aHAJTOTOBBIH BXO MO0 HANPSHKEHHIO, AHATOTOBBIH
BXOJI [0 TOKY, YaCTOTHOE 3a/laHie, OCIIeI0BaTeIbHbIH HHTEpdeiic.
Bo3moskHO 100aBIeHNe U y1aIeHIE IONOTHHTEIbHBIX HCTOYHHKOB
YaCTOTHI U TIEPEKITIOUSHHE MEXKTy HCTOUYHHKAMH.

3amuTHbIe QyHKIMH

Pacrio3naBaHie KOPOTKUX 3aMBIKAHMH B IBUTATEIE 110]] HAIIPSHKCHUEM,
3alMTa OT 00phIBa (pa3bl HAa BXOJIE M BBIXOJIE, 3aIUTa OT IEPErpy3Ku
0 TOKY, HePeHANPSHKEHNUS], TOHMKEHHOTO HANIPSHKEHHS, TIeperpeBa u
TIeperpysKu.

VYcnoBus OKp. cpebl

MecTo ycTaHOBKH

B nomemienuu, He o TNIPAMBIMHA COJIHEYHBIMHU JIy4aMH, BAAJIA OT
CHJIBHO HarpeBaroIInuxcs 06’beKTOB, arpeCCHBHBIX Ira3oB,
JIEFKOBOCIIJIAMEHSIOIUXCSI [a30B U KUJIKOCTEH, MaCJIIHOTO U COJISTHOTO
TyMaHa, BOASHOTO I1apa, KaIejilb BOJBL. B IpoYMX Ciryvasx cienyeTr
HCIIOJIB30BaTh FepMeTPI‘[HLIﬁ BHGKTPOH_[KHQ), o0ecreynBaromuit
HeOﬁXOI[HMy}O CTCIICHB 3allIATHI.

Bricora Han YPOBHEM MOpPs

Hmxe 1000 m. Ecn BeicoTa Haj ypoBHeM Mopst 6ombure 1000 M,
CHIDKEHHE MOIIHOCTH cocTaBisieT 1 % Ha xaxzpie 100 M mpeBbIICHHS.

OOMeH JTaHHBIMU

Crannaprusiii uarepdeiic: RS485 Modbus RTU. B xauecTBe onuun:
Profinet.

Temmneparypa okp. cpesl

Jlonyctumas temneparypa okp. cpeast: -10 ... 50 °C, npuuem B
nuanaszone 40 ... 50 °C T4 Hy>KHO HCIIOJIB30BATh HAa TOHMKECHHON
MmomHoctH. Kak Tonsko Temneparypa npesbicut 40 °C, cHIKeHHE
MOIIHOCTH cocTaBisieT 1 % Ha kaxplii 1 °C npeBbIeHus.

Ilpu ycTraHOBKE B 3aKPBITOM MPOCTPAHCTBE, HATIPUMED B
SIEKTPOIIKAQY, UCTIONB3YHTE JUIS OXJIAKICHHS BEHTUIISATOP MITH
KOHJIMIIOHED, YTOOBI TEMIIEpaTypa BHYTpH mKada He mpeBbliIaia
JIOITy CTUMYO.

BrnaxxHocTb Bo3yxa

Huxe 95 %, 6e3 KOHIEHCALMH BOJIBI.

XpaneHue

-40...70 °C
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2.3. Onucanue ycTpoicTBa M3/1e/IHs:

JlaHHOE U3/eI1e MOKHO UCTIONBb30BATh B CHCTEME C OJJHUM HJIM HECKOJIBKHMH JBUTaTEISIMH, KaK
repMEeTHYHBI IpeoOpa3oBaTellb B YCIOBHAX arpeCCHBHOM OKPYXKaloLIel cpe/ibl Y HACTEHHOM MOHTaxe, T
oT npeobpazoBatens Tpedyercs BHICOKAs CTEICHb 3allUThI.

Kpatkoe onucanue ycTpoiicTBa mpeoOpa3oBatelst 4aCTOThI U1l MOHTaXka Ha JABUTaTeNb (ClCLUabHbI
KPYTJIBIH pa3beM Ul BHEIIHEH JIMHUM YTIPaBICHUS BXOAUT B CTAHJAPTHYIO KOMILIEKTAIIHIO).

)

He e

© - ©f -~ ]
O Ale ‘
(5)

=
:

|

Pucynok 2.4-1. VerpoiicTBo npeobpa3oBarelist 4acTOTHI JUIsl MOHTaKa Ha JBUTaTellb
Onucanue MO3UIMIL:
1 — JInnesas Kpblika, 2 — CpeHss 4acTh KOpITyca, 3 — COeMHUTEIbHAs KOpoOKa
4 — KonmuecTBO BOJOHEIPOHUIIAEMBIX BBOIOB s Kabels MUTAHUS 3aBHCHT OT (aKTHYECKHUX MOTpeGHOCTEH,
HEHCIIONIb3yeMbIe BBOIBI JIOJIKHBI OBITh 3aKPBITHI 3aITTyIIKAMH.
5 — KommnuecTBo oTBepcTHii JUISI KPYIIBIX pPa3beMOB Kabens yNpaBiIeHHs 3aBUCHT OT (aKTHUECKHX
noTpeOHOCTEH, HEHCIIONb3YeMbIE OTBEPCTHS JOJIKHBI OBITh 3aKPBITHI 3Ty IKAMH.
6 — JMHHBIC BUHTBI C BHYTPEHHHM IIECTUTPAHHUKOM (BCEro 4 INT.) MCHONB3YIOTCS JUISL COGAMHEHHsS H
KPEIJICHNS KPBIIIKH, CPEHEl 4acTH KopIyca U COeJMHUTENbHO KopobKH npeobpasoBaTes.
7 — Pe3sboBoe oTBEpCTHE JUISl BHELTHEH KIABHATYPBI CILY>KHT JUIs BBEJICHHSI CETEBOTO Kabelist 3Toil KilaBhuaTyphbl
BO Bpemst Hanaku. Koria He HCronb3yercs, J0MKHO 3aKPBITO 3aTTyIIKOi.
8 — KopoTkne BUHTBI ¢ BHYTPEHHHM LIECTUTPAaHHUKOM (BCETO 2 IIT.) UCIIONB3YIOTCS JUIsSl COCAMHEHNS KPBIIIKH
U cpeaHeit yactu kopiyca IT4.
9 — MHauKaTOpBI COCTOSIHYS, cileBa HampaBo: Power (cocTosiHEE TOTOBHOCTH IpeoOpasosareis); Run (pabota);
Err (MHOuKanus HeMCIpaBHOCTEH).
10 — 3aBoxckas Tabiauuka npeoOpa3oBarelis YacTOTHl C JAHHBIMH O MOJEIM IpeoOpa3oBartels, ypoBHE
HANPSDKEHUS, MOIIHOCTH M BXOHOM/BBIXOJTHOM TOKE.

1. Kparkoe onucanue ycTpoicTBa peoOpa3oBaresis YaCTOThI Ul YHHBEPCAILHOIO HACTCHHOTO MOHTAXa
(BOJJOHENIPOHUIIAEMBIH Pa3beM JUIsl OJKIIOYEHNS BHELIHEH JINHUH yIIPaBIICHHUsI BXOJHUT B CTAHIAaPTHYIO
KOMIUIEKTALIUIO)

13
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Pucynok 2.4-2. YerpoiicTBo npeoOpaszoBaress Ul yHUBEPCATLHOTO HACTCHHOTO MOHTaXa
OnncaHue Mo3NIHiL:
1 — JInneBast KpbImika, 2 — CPEeAHsIs 4aCTh KOPILyca, 3 — COSAMHUTEIbHAsI KOPOOKa, 4 — MOHTa)XKHAs IJIACTHHA
5 — Konn4ecTBo BOJIOHETIPOHNIIAEMBIX BBOJOB JJIs KaOelIsl TUTaHUS 3aBUCHUT OT (paKTHYECKUX MOTPeOHOCTEH, a
HEHCIIOJIb3YEMBbIC BBOIBI JTOJDKHBI OBITH 3aKPBITHI 3Ty IIKAMH.
6 — KonndecTBO BOZOHETIPOHNIIAEMBIX BBOJOB JUIS KaOeIIsl yIIPaBICHUS 3aBUCHT OT (JaKTHYECKHX NOTPeOHOCTElH,
a HEHCIOJIb3yEeMble BBOJIbI JJOJDKHBI OBITH 3aKPbITHI 3arTyIKaMH.
7 — JlnvHHBIE BHUHTBI C BHYTPCHHHMM ILIECTHIDAaHHUKOM (BCEro 4 INT.) MCHOJIB3YIOTCS ML COCAMHCHHS M
KpETUIeHHs KPBIIIKH, CPEAHEH YacTH KOPIyca H COSJUHUTEIBHON KOPOOKHU Mmpeodpa3oBaTes.
8 —Pe3p00BoE OTBEpCTHE JUTS BHEIIHEH KJIABUATYPHI CIIYKUT JUISl BBEIACHUS CETEBOTO KaOelIst 3TOH KIIaBHaTyphI
BO BpeMsI HAJIAJIKH, a KOTJIa He MCIIOJIb3YeTCsl, 3aKPBITO 3arIyIIKOH.
9 — KopoTkue BHHTHI C BHYTPCHHHMM IIECTHIPAaHHUKOM (BCEro 2 IIT.) MCIONB3YIOTCS UIS COCIHHCHUS H
KpEeIUIeHHs KPBIIIKK U CpeIHeil 4acTh KopIryca npeodpazoBarers.
10 — MaukaTopsl cocTosHUS, cIeBa HapaBo: Power (cocTosiHne roToBHOCTH ITpeodpasoBaress); Run (padora);
Err (MHMKanUs HEMCIPaBHOCTEH).
11 — 3aBoackas Tabnmuka npeoOpasoBarelsi YacTOTHl C JAAHHBIMH O MOJENN IpeoOpasoBarelisi, YpOBHE
HAaIpsDKEHHs1, BXOJHOM/BBIXOIHOM TOKE M IPYyroi nHpopmarmeii.
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2.4. ®opma u pa3Mepbl U31eTHA:
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Pucynox A. I'abapuTnble 1 ycTaHOBoUHBIE pazmeps! [TU /U1 HACTEHHOTO MOHTaXKa

o\ ® @/0/

Pucynok B. YcranoBounsle pa3meps! ¢aHIa
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Tabmuna 1. ['aGapuTHBIC U yCTAHOBOYHBIC Pa3Mephl (PEKOMEHIYEMBIC)

VHUBepcalbHbIH HACTEHHBIA MOHTaX (pHC. A) MOH(Tpa;::.q)};I; _
bl VYcranoBouHbIE I TS T () VYcTaHOBOYHBIE pa3MephI
pa3mepsl (MM) (vm)
W H Wi H1 D BunTst M N BunTst
JCMCI175TMN
JCMC215TMN
JCMCI175SMN
JCMC215SMN 90 240 195 256 150 M6 70 70 M5
JCMC222SMN
JCMC240SMN
JCMC255SMN
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I'naBa 3: MoHTAaXK U3aeaus
3.1. YcaoBusI MOHTAXKA:

1. Temmeparypa OKpy>KaroIel cpebl OKa3bIBacT OONBIIOE BIUSHUE HA CPOK CIIY>KOBI TpeoOpa3oBaTemst

YJaCTOTHI U B XOZ€ €r0 SKCILTyaTallMu HE TOJDKHA BBIXOAUTH 32 JOIIY CTUMBIC IIPEACIIBI.

Ecnu temnepaTypa okpyskaromieil cpesibl BRIXOAUT 3a BEPXHMIT TN HIKHUI TIpeJIe Juana3oHa TeMIepaTyphbl
(-10 ... 50 °C), npeobpa3zoBaTenb Hy>KHO yCTaHABIMBAThL B IOMEIICHNH C CHCTEMOMH KOHIUIIMOHUPOBAHUS

BO34YyXa.

2. Hpe06pa3OBaTen1> YJaCTOTBI YCTaHABJINBACTCSA B COOTBCTCTBUH C Tpe60BaHI/IHMI/I 110 OTHECTOMKOCTH, a
KOMITOHEHTBI, KOTOPBHIC HEIIOCPEACTBEHHO COIIPUKACAIOTCS C r[peoGpa3(>BaTeneM WJIA HaXOIATCA PSIIOM C HUM,
JIOJKHBI 00J1a1aTh CBOMCTBAMU OTHECTOMKOCTHU HIIH BBICOKOM TEMIICPaTyPhI IIJIaBJI CHUS. Hp]/[ paG()Te
npeo6pa3OBaTen5{ HacTOThI 6y1:[e’r BBIACIATHCS MHOI'O TEIIJIa, KOTOPOE HEOOXOJMMO OTBOJIUTH C MECTa

YCTaHOBKH IIOCPEACTBOM 3(1)(1)BKTHBHoﬁ BECHTWIALIMU U paCCCUBaHUs TCIIJIA.

3. Dra MoJeNb IMEET ONpeIeNICHHOE BOJI0-/BO3/yXOHETIPOHHUIIAEMOE HCIIOTHEHHNE H MOXKET IPUMEHAThCS B
cpeJie ¢ ypoBHeM 3arpsisHeHus 3 nim Huske. Kopryc npeo6pasoBaresis ciocoOeH BbIepKaTh

KpPaTKOBPEMEHHOC ITOTIaJaHNE BOISTHBIX Cprﬁ, HO HH B KOEM ClIy4da€ HE UTUTCIIBHOC MOTPYKEHUEC.

4. Cnenyer n3berarb YCTaHOBKH npeoﬁpasoBaTeJm JacCTOTHI B MECTax C arpeCCUBHBIMH, TOPIOYUMH U
B3PBIBOOIIACHBIMU I'a3aMH, TAKUMH KaK KOHIICHTPHUPOBAHHBIC ITapbl KUCIIOT, mesnouent u MasyTa.
Hpe06pa3OBaTem>, yCTaHaBJ'[HBaeMBIﬁ B TaKUX MECTax, NOJDKCH HaXOAUTHCA B TCPMETUIHOM 3ne1<Tpou1Ka(by Cc

JOCTaTOYHBIM TEINIOOTBOJAOM BHYTPH HETO.

le/l MeXaHMYeCKOM MOHTAKe He00X0THMO YYHUTBHIBATH OTBO/ TeIJIa, MOITOMY oﬁpaTnTe BHUMaHHE HA
ciaeayrummue MOMEHTBI:

1. 10T npe06pa3OBaTem> MOHO yCTaHaBJIHUBAaTh BEPTUKAJIBHO Ha CTEHE WA T'OPU30HTAIIBHO Ha Q)naHue.

2. IlockonbKy cuiioBasi Lelb 3TOW MOJIENH TOKIII0YaeTCs ¢ 00EMX CTOPOH KOpITyca, IIPH OAHOBPEMEHHOM
MOHTaXXe HECKOJIBKHX IpeoOpa3oBaTeliell Ha CTEHKE B MEKTPOIIKady MX MOXKHO pa3MeIaTh PSAoM 110
TOPU30HTAIIN, TI0 BEPTUKAIH U B HECKOJIBKO PsiI0B. [IpH ycTaHOBKE PsIOM 110 TOPU30H TAIU CIIETYeT
YYHTBIBATh, YTO PACCTOSIHUE MEXKIY NPeoOpa3oBaTENIsIMH J0JKHO ObITh HE MEHee YeM B 2 pa3a 0oiblie

OOBIYHOT0, YTOOBI OOJIETYHUTh TOAKIIOUCHNE U 00ECIIeUNTh JOCTaTOYHBII 0TBOJ Tetuia. Cm. puc. 3-1.

D
S S
D> T

100 mMm
et L
‘=__.=‘ -‘='_P_=Q '-'=-—=3
D D D f | gxp {p.

S - *t—a L. .

i

Pucynok 3.1-1 Cxema pa3MelieHust IIpH OTASIBHOM U TPYIIIIOBOM MOHTaxe NpuBoaoB cepun JCMC
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3.2. TloakaoveHHe H ONMCAHHE BHEUIHHX 3JIEKTPHYECKHX KOMIOHEHTOB:

TpexdaszHoe nuTanue

50/60 I'u

BBIKJIFOUaTenn 6e3

Bremnne
KOMIIOHEHTHI H [MoscHenue:
OMIuK
*
Cuyskar ni1s GbICTPOTO
ABTOMATHYECKHE

oTkioueHus nutanus ot [14 u

- .. | 3ammuThl mUTArOWE THHIK
MpeOXpaHATENCH
MCCB
* ITo3BOJISET OTKIIOYHTD INTAHIE
Konraxrop OT 9IEKTPOCETH IS €€ 3alUTHl B
MEePEMEHHOT0 TOKa | CAyH¥ae HeNCIPaBHOCTH 9 u
5 [oCJIe YCTPAHCHNUSI
-« MC YeTp:
HEHCTIPABHOCTH MOBTOPHTH MyCK
*
CI1y’KuT JUIs IOBBILICHUS
Tlpoccens BXOJIHOTO KO3(uimenta
TIepPEeMEHHOTO TOKa | MOIIHOCTH, CHIVKEHHS BBICIIIMX
rapMOHHK M [O/IaBJIEHIS CKa4KOB
DCL
HATPSDKCHIS
-
-

5

OueTp pagronoMex
NF

Jlns yMeHbIIeHHS pauOTIOMEX OT
npeobpaszoBareneii 4acTOTEI

Brox TOPMOKECHUA

B

Topmo3Hoi pe3ucTop

Bribupaercs, Koraa TOpMO3HOI
MOMEHT He COOTBETCTBYET
TpedoBanusam. [Toxxoaut ms
ClTy4aeB BEICOKOMHEPIIHOHHON
HaTPy3KH, 9aCTOTHOTO
TOPMOXKEHHS WITH OBICTPOTT
OCTaHOBKH.

RB
*
Jlpoccens City>KHUT [1s IOBBIIICHHUS
MOCTOSHHOTO ToKa | KOO(Q)HIKMEHTa MOILHOCTH 1
DCL MO/IABJICHUS CKaUYKOB TOKa
*
Quibtp JI1s yMEHBIIIeHHs PainoTIOMeX OT
paguonomex .
npeobpa3oBaTenell 4acTOThI
NF

PI/ICyHOK 3.2-1. Onucanue MOJKITFOYESHUS 1 IIPUMEHCHHS BHCITHUX JJICKTPUYCCKUX
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3.3. MoHTax u3Ieaus:
3.3.1. MoHTax Ha IBHIaTe/Ib: (IePBOHAYAILHbBIH MOHTAK)

1. Pa3bopka npuBoaa:

BLIBCPHI/ITC YCTBIPC IMHHBIX BUHTA 110 YIJIaM B IBa KOPOTKHUX BUHTA ITIOCCPCIUHE JIUIEBOM KPBIIIKH. CHavana
CHUMHTE KPBIIIKY, 3aTEM 32)KMHUTEC COCAUHUTCIIBHY IO KOpOﬁKy IYc JABYX CTOPOH. Bosbsmurecs 3a BBICTyHIalOIMe
Kpast CBEpXy U CHHU3Y cpe}:[Heﬁ JacTH KopIyca obenmu pyKaMu U najblaMHd W BBITAIIUTE CPEIHIOK 4YacThb
Kopmyca MY wu3 coemuHUTEIBHOU KOpOGKI/[. HpI/I OTCOCAVMHCHUHN W INOJACOCAUHCHHU YCHINEC npunaraﬁTe
BEPTHKAJIBHO U PaBHOMEPHO, usberast packa4YuBaHUs U TPSICKH, 4TOOBI HE TIOBPEIUTH NMEYATHYIO IIJIaTy (pI/IC. 33-

1).

T

i !
. [, /
4 v
L :.U r
ST " (T)TuesnoBas yacts pazbema

n ] @
* u"‘?i‘% (:\“@ = r—! * U.[TeKepHaS[ JacTh pa3beMa
L S [ i
Li Li

Pucynok 3.3-1. CHATHE COIMHUTENBHOI KOPOOKH ¢ MpeoOpa3oBaTeIs YacTOTh
YcTaHoBKA cOeIMHUTEILHON KOPOOKH npeoGpasoBaTes:

VCcTaHOBHTE COCMHHUTEIBHYIO KOPOOKY Ha KIEMMHYIO KOPOOKY JABHIATeJIsl U 3aKPEIUTE C OMOIIBIO YETBIPEX
BUHTOB M5x%20 (puc. 3.3-2).

@ Coemnunrensuas ) ﬁ 1
— - L

KopoOKa (B paspese) - Q;—B b) @ 1"
(Th i iik /aN
@ Mpoxnazxa dpranna ; : (2)
’ (3

@ SHGKTPOHBHI‘HTE}HB ,/_

(@ Bunt M5x20

L'J

~— L

Pucynok 3.3-2. YcraHoBKa cOeTMHHTENIBHOI KOPOOKHM Ha IBUTATEIb

19



JDRIVE

IMoax0oueHne CHIOBOM LENmu:

Tpu kw1l Kabels MUTaHUs IIPOXOAAT Yepe3 BOJOHEIPOHULIACMBIH BBOJ, BXOMAT B COCAHHUTEIBHYIO KOPOOKY
U TIOJKJTIOUAIOTCSl COOTBETCTBEHHO K kiaemMmaM R, S m T B oToit kopoOke, a >kmibl Kabens IBHraTens
HOZIKITIOUAIOTCs cCOOTBETCTBEHHO K kiaemmam U, V u W (puc. 3.3-3, puc. 3.3-5, puc. 3.3-6).

Ecmm y nBuratens ecTb CBOH TOPMO3, B COEIMHMTENIBHOH KOpoOKke mpeoOpasoBarels Hy>KHO yCTaHOBHTH
TOPMO3HOH BBINPAMHTEND. /IBa IPOBO/Ia BXOHOM IENH BBINPAMUTENIS MOAKIIOUAIOTCS K He0OX0UMOMY Ki1accy
HaIpsDKEHHUS a ITI0COBOH M MUHYCOBOM MPOBOJIa KaTyIIKK TOPMO3a ABUIaTeNs COOTBETCTBEHHO K KIIeMMaM + 1
— BeIpsMuTens (puc. 3.3-3 u puc. 3.3-4).

Ecnu nBurarens neproIM4ecky NepexouT B reHepaTopHbIi PexiM, TO B COSAMHUTENBHOI kopobke ITU ciexyer
YCTaHOBHTH TOPMO3HOH PE3HCTOP, a J[Ba €ro MpoBoJia MOJKII0UNTE K kiieMmaM P+ u PB cooTBeTcTBEHHO (pHC.
3.3-6). IIpu >TOM, ecim y JBUTATENs TAKKe €CTh TOPMO3, TO TOPMO3HOH PE3UCTOpP HEOOXOAMMO YCTAaHOBHTH BHE
COCJIMHUTENBHOH KOpOOKH

@ Knemmel cuioBoit nienu

(2) Krnemma 3azemnenns
(3) Kabens apurarens

(9 Bxonmas ens TOpMO3HOTO

BBIIIPAMHUTEIISA
)
(5 BbixojHas LEMb TOPMO3HOTO L0
BBIIIPAMHUTEIISA

@ TopMo3HOIT BEMPSIMUTEIH (OIS

(® Bunt M3 (2 mr.)

Kab6enpb nuranus

Pucynok 3.3-3. Ioaxmouenue B \0

COEIMHUTENBHOI KOPOOKe (C TOPMO3HBIM BBINPSIMHUTEIIEM)
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@ Ionxmrounte k mo0ObIM ABYM KitemmaM u3 R, Su T.

(2) Tloax0unTe K KIEMMaM + U — KaTyIIKH TOPMO3a.
Pucynox 3.3-4. Cxema IOIKITIOUCHUS TOPMO3HOTO BBIIPSIMHTEIS ABUTATEIIS
> Cnoco6 BOJOHENMPOHHIIA€MOT0 BBOJA U KpeluieHus kadeus (cM. puc. 3.3-5):

A. OTBepHHUTE CTONOPHYIO raiiKy B IpeoOpa3oBaTelie YaCTOTHl U CHUMHUTE BOJIOHETIPOHMIIAEMbIH KaOenbHbIH
BBOJI (€CiM B CTEHKE KOPOOKHU eCTh pe3b00BbIE OTBEPCTHS, CTONOPHAS raifka MOKET He TOHA00UThCs).
B. OrBepuute HaKH/HYIO TaiiKy U IpOJCHBTE Kabelb Yepe3 HaKUIHYIO TaifKy U BOJOHEIPOHHUIAEMEIi BBOJ| —
10 OYepe/IH uepe3 3aKHMHYI0 PE3HHOBYIO BTYIIKY, KOPITYC BBOJIa M PE3HHOBYIO a0y (ecim pesnHoBas
BTYJIKA 3aKPBITa, CHAYala Hy>KHO NpOJIeaTh B Heil 0TBepcTHe) — M MOArOHHUTE Kabelb 110 JUINHE.
C. 3arsaHuTe KOPITyC BOJOHEIPOHUIIAEMOTO BBOJIa HA CTEHKE KOPOOKH, Cie/isl 3a pe3nHOBOH maiboit mis
TIOBBINICHNUS] YPOBHS 3aIlIUTHI (€CIIM BOJAOHEIPOHHUIIAEMEII BBOJ HMEET CTOIIOPHYIO TalKy, 3aKpEIHTE €ro 3Toi
raiKoii).
D. HaBepHuTe HakuHyI0 TaiiKy Ha KOpITyC BOJOHENPOHHIaeMoro BBoja. Ilox HasxuMoM 5ToM raiiku
3a)KMMHAsl Pe3MHOBast BTYJIKA MIIOTHO 000XkMeT Kabenb, obecrieunB 3G eKTHBHYIO 3alUTy.

]

S
L

-
Pucynoxk 3.3-5. Crioco6 BOJJOHEIIPOHHIIAEMOTO BBOJIA M KPEIUICHUS KaOems
(D Kabens (2) Hakunuas raiia (3  3axumHas pe3nHOBAs BTYJIKA
(® Kopnyc
BOJIOHETIPOHUIIAEMOTO (5 PesunoBas maiiéa  (6) Crenka KOPOOKH IpeobpazosaTes
BBOJIA

() Cronopuas raiika
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(2) Knemma 3asemnenus

o
“

(3) Kabens apurarens

(9 Tposona TopMO3HOTO pe3rcTOpa
@ TopMmo3Hoit pe3ucTop (omms)
(&) Bunr M4

(@) Kabens muranus
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Pucynox 3.3-6. I[Toxxiiouenne B COeIMHUTETBHON KOPOOKE (C TOPMO3HBIM CONPOTHBIICHHEM)
YcraHoBKa cpeHeii YacTH KOpIyca Ha cOeTHHUTEILHYI0 Kopooky ITY:

IIpu cOopke cIequTe 3a MPaBHIBHBIM PACIOIOKEHHEM, BBIPOBHSNTE M IUIOTHO BCTaBBTE INTEKEPHYIO YacTh
pa3beMa B THE3IOBYI0 M POBHO NPHKMHTE CPEIHIOI0 4acTh KOPIyca K COCNMHUTENbHOH KopoOke. Ilpn
HOJICOCANHEHNH U OTCOCIMHEHHH TIpHIaraiite paBHOMEPHOE yCHIIHE, HE JeJaiiTe Pe3KUX ABIKCHMIA, 4TOObI HE
MOBPEIUTH NevaTHyIo 1aty (puc. 3.3-7).

Pucynok 3.3-7. YcraHoBKa cpeiHei 4acTH KOpITyca 0OpaTHO Ha COSIMHHUTEIBHYIO KOPOOKY
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Moakao4enne uenu ynpapjieHus:

Llens ynpapiaeHHs MNOIKIIOYAETCS K HPeoOpasOBAaTENI0 HacTOThl CHAPYXKH, d4epe3 KPyIJble pasbeMbl,
YCTAHOBIICHHBIC C 00CHX CTOPOH CpeJHEeil 4acTu Kopiyca. BeiGepute MOOXOIAMINN PEXUM YIPABICHUS HIN
nepesaud JAHHBIX B COOTBETCTBHM C TpeOOBaHMAMM K YNpaBJeHUIO IpeobOpasoBaTeneM dwacToTel. Cpenm
KaOeNbHBIX KM PAa3sHOTO IL(BETa, MAYIMX OT KPYIJIOro pa3beMa M CMOTAHHBIX B CpEIHEH uacTu Kopryca,
BBIOEpPHTE XKUITY, TIOAKITIOUHTE € K COOTBETCTBYIOIIEH KJIeMMe Ha CHTHAJIBHOM KJIIEMMHOI NaHeIn ¥ 3aTSHUTE
BUHT. YUHTBIBaiiTe COOTBETCTBHE MEX/Ty Ha3HAUCHHEM KJIEMM U I[BETOM M30JISLMH XK. BeTaBbTe mTeKepHbIi
pasbeM Kabess B COOTBETCTBYIONIMI KPYIJIBI THE3/10BOH pa3beM M 3aTsHUTE ero. Jpyroii koHel KabenbHOI
JKUJIBL  TIOJKJIIOYAeTCs K COOTBETCTBYIONICH KJIeMMe YINpaBisiomieil anmapaTypbl KIHEHTa C  y4eTOM
COOTBETCTBHS PACIBETKH KaOeIbHBIX XKHJI HA3HAUECHUIO KJIEMM, KaK yKa3aHo Bemue (puc. 3.3-8, puc. 3.3-9, puc.

3.3-10).

@ [Tanens ynpasneHus

(2) Kpyrusiii rHe3n0Boi paszbem

(3) KieMMbI 1ienu ynpaBieHus

@ I TexepHsIii pazbeM Kabesst

@ PasnouBeTHbIC KabebHbBIE KUJIbI Kpyrioro
paszbema

Pucynox 3.3-8. TlonxitoueHne naHeay yrnpapaeHUs

.

(WH)
(BN)
(GN)
(YE)
(GY)
(BK)
(BU)
(RD)

.

s

.

.

PNANE W=

by

Pucynok 3.3-9. Kpyriblii rHe310BOI pa3beM U COOTBETCTBUE THE3]] PACIIBETKE JKHII
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Pucynok 3.3-10. HasnaueHue KJIeMM Ha CUTHAIBHBIX KJIEMMHBIX ITaHENSAX

3aBepmeﬂue MOHTAa’Ka, 3allyCK H HaJIaIKa MpUuBoJa:

A. YcraHoBuTe BEPXHIOIO KPBIIKY, BBEPHUTE YCTHIPEC IIIMHHBIX U IBa KOPOTKUX BHUHTA, 3aBEPIIUTEC MOHTAX
npeoﬁpa3OBaTen$1 YacCTOThI U IIEPEXOAUTE K 3allyCKYy U HaJTaIKe. OGpaTI/ITe BHUMAaHHE, YTO KPBIIIKA U CPEIHISA
JacTh KOpITyCa, a TaKXKE CPEeAHAA YaCTh KOpITyca U COCANHUTEIIbHAsA Kopo61<a JIOJDKHBI IIPpUJIETaTh APYT K ApYyTy

POBHO U TNIOTHO, & BUHTBI TOJIXKHBI OBITH 3aTAHYTBI.

B. OrBepHuTe 3ariIymiKy Ha KpbIIIKe peobpaszoBarers, mojacoeaunure passeM Crystal Head na oHOM KoHIIE
KkaOeJist BHEIIHEH KiIaBUaTyphl K THe31y RJ45 B pe3sb00BOM OTBEpCTHH, a PYroil KOHel| kabelst — K KaBHaType
(puc. 3.3-11).

>

KabeJsie CJIMIIKOM KOpOTKP[ﬁ, OTCOEIMHSITH CeTeBOii Kadeb ciaeayer ¢ noMoubIo MaJIeHbKOI OTBEPTKH C
IUIOCKHM IUIHIIEM HJIH aHAJIOTHYHOI'0 HHCTPYMEHTAa. BeraBbTe HHCTPYMEHT B OTBEPCTHE AJIfl CETEBOI'0

Kabesst M NPUKMHATE sI3bI90K pasbema. Pa3dnoxupoBas ¢uxcarop mrexkepa RJ45, 3ToT pasbem MokHO

BBITAHYTH (puc. 3.3-12).
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Ipumeuanne: IockoabKy 0TBepcTHE IIy00KO0€, a A36IY0K MTeKKepa RJ45 na ceteBom




(D) Manenbkas miockas OTBEpTKa
(2) wrrexkep cereBoro kabens

(3) THE3/10 MONKITIOUEHHUS CETEBOTO

Kabest

Pucynok 3.3-12. OrcoeniHeHHne ceTeBOro kadens BHENIHelH KIaBuaTypbl

3.3.2. HacreHHbIii MOHTa:K (MePBOHAYATLHBINH MOHTAK)
1. Pasbopka npuBoaa:

BrIBepHHTE YeThIpe JUIMHHBIX BUHTA I10 YIJIaM U J[Ba KOPOTKHX BHHTA MIOCEPEANHE JINIEBOH Kpbiiky. CHavana
CHHMHTE KPBILIKY, 3aT€M 3a)KMHUTE COSIMHUTENbHYI0 KopoOKy ITU ¢ 1ByX cTopoH. Bo3bMHUTECH 32 BBICTYIAOLIIE
Kpasi CBEpXy W CHHU3Y CpeIHeil 4acTH KopIyca O0C€HMH PyKaMH W IalbllaMH W BBITAIUTE CPEJHIOI YacTh
kopryca ITY W3 COCAMHMTENBHOH KOPOOKH. IIpH OTCOCNMHEHHH W MOJCOCAMHEHWM YCHJIME MpHiIaraite
BEPTHKAIBHO H PABHOMEPHO, 30erasi paCKadMBaHUs M TPSCKH, YTOOBI HE MIOBPEUTH TIeYaTHYIo miary (puc. 3.3 -
13).
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I'ue3noBas yacth pa3beMa

U.lTeKepHaS[ JacTh pa3beMa
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Pucynox 3.3-13. Pa36opka
YcTaHOBKA COeAMHUTENbHOI KOPOOKH U MOAKJII0YEHHe CHIOBOI Lenu:

A. YcranoBka: C moMolpio 4 BUHTOB M6 3aKpenuTe COeMHUTENBHYI0 KOPOOKY Ha MOHTa)KHOM IUIACTHHE Ha
CTeHKe 3/1eKTpomKaha. MOHTaXHOE MOJIOKEHHE HYXKHO BBIOMPATH TakK, YTOOBI OCTABAIOCH JOCTATOYHO MECTa
JUISL BeHTWIISILIMM CBEpPXY, CHU3Y, CJIeBa M CIIpaBa oT npeobpasoarens (pekoMenayercs e menee 100 Mm).

B. ToxkioueHne cuinoBoii nerm: Tpu skuiibl KaOels MUTaHUS IPOXOJAT Yepe3 BOAOHEIPOHULAEMBIH BBOI B
COCAMHUTEIIbHYI0 KOPOOKY M HOAKIIoHaroTes K kiemMmaM R, S u T Ha kinemMuoii nanenu. KaGenb aBurarens
HPOXOJUT B COCAMHUTEIBHYIO KOPOOKY Yepe3 BOJOHEIPOHULAEMBbIii BBOJ M IOKJIIOYAETCS COOTBETCTBEHHO K
knemMam U, V u W. Ecin aBurarens nepuoJuuecku paboTaeT B FeHEPaTOPHOM PEXKHME, B COCAMHUTEIBHOI
KOpoOKke Hpeobpa3oBaTelist HY’KHO YCTaHOBUTh TOPMO3HOM PE3HCTOp, a JiBa €ro IPOBOJA IOIKIIOYUTH K
kinemMmaM P+ u PB Ha kitemMHo# nanenu (puc. 3.3-14).
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KitemmbI cuitoBoit nenu

Kiemma 3azemnenus

KaGenb nBuraresst

IIpoBona TopMO3HOTO pe3ucTopa

TopMo3HOI pe3ucTop

Bunr M4

Bunr M6

Q @ O ® ®© e 6

KabGenp nuranus

®

Pucynox 3.3-14. YcraHOBKa COeAMHUTENBHOH KOPOOKH U MOAKIIOYCHHE CHIIOBOH [eTTH
YcranoBka cpejiHeii 4acTH KOPIyca Ha COeIMHUTEILHYI0O KopooKky ITY:

TIpu cGopke cietuTe 3a MPaBUIBHBIM PACIIONIOKEHUEM, BBIPOBHSIHTE U IUIOTHO BCTABBTE IITEKEPHYIO YacTh
pa3bema B THE3/I0BYIO M POBHO IIPHKMHTE CPEAHIOK0 9acTh KOPITyca K COCAMHUTEIbHOI KopoOke. [Tpu
MOICOCANHEHNH M OTCOEAMHEHHH [IpUIIaraiire paBHOMEPHOE yCHIINE, U He JeJaifTe P e3KUX JBIKEHUH, YTOOBI
HE MOBPEANTS IedaTHylo miary (puc. 3.3-15).
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Pucynoxk 3.3-15. YcraHoBka cpeHeil 9acTu Kopiryca oOpaTHO Ha COCAMHUTEIBHYIO KOPOOKY
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JDRIVE

Moaxarouenne uenyu ynpapJjieHus:

Kabenb nienn ynpasiaeHus MOAKIIOYACTCS K TPe0OPa30BaTeII0 YaCTOTHl CHAPYIKU, Y€Pe3 BOAOHEIIPOHULIAEMbIE
BBOJIBI, yCTQHOBJICHHBIC C 00CHX CTOPOH CPEIHEH YacTH KopIryca. BeiGepure moaxo siuii pexxiuM yrpaBieHus
WM TIepefadyd JaHHBIX B COOTBETCTBHHM C TPeOOBAHMAME K YMPAaBICHHIO IIpe0Opa3oBaTeeM YacTOTHI.
IMoxxrounTe >xuiTy KabGens K COOTBETCTBYIOLIEH KJIEMMe Ha CUTHAIBHOM KIEMMHOW IAaHEIH U 3aTSHUTE BUHT.
V4uTHIBAiTe COOTBETCTBHE MEXIY Ha3HAYCHHEM KIEMM H KaOelIbHBIMH JKHIaMH. [locie IOIKIII0YeHHUs.
3aTSIHUTE HAKUIHYIO raliKy BOJIOHEIIPOHHIIAeMOro kabeabHoro BBoza. pyroif koHen Kaxaoil KaOeIbHON KUIIbI
MOJKIIIOYaeTcss K COOTBETCTBYIOLIEH KJIEMMe YIPABISIOMICH ammaparypbl KIMCHTa C Y4eTOM COOTBETCTBHS
KaOeJIbHBIX KT Ha3HAYECHHIO KJIEMM, KaK yKa3zaHo Beime (puc. 3.3-5, puc. 3.3-10, puc. 3.3-16).
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(D Tlnara ynpasnenus @\\\x—_ :,—-44@) N

@ BononenponunaemMslii kabeabHBII BBOJ

(3) KiemMsI 1enu ynpasieHus

(9 KabenbHbie KUITBI yIpaBIeHUS

| | —

Pucynox 3.3-16. ITojxioueHne ey ynpaslieHus
3aBepuieHHe MOHTAXKA, 3aIyCK H HAJIAKA MPHBO/A:

A. YCcTaHOBHTE BEPXHIOIO KPBINIKY, BBEPHUTE YETHIPE JUIMHHBIX M JBa KOPOTKMX BHHTA, 3aBEPIINTE MOHTAXK
npeoOpa3oBaTesist YACTOTHI U NEPEXOJUTE K 3aITycKy u Hanajgke. OOpaTHTe BHUMAHUE, YTO KPBIIIKA H CPETHSASL
4acTh KOPITyCa, a TAKXKE CPEIHsS YaCTh KOPITyca M COeIMHUTENIbHAsE KOp 00Ka JOJKHEI IIPUIIEraTh JIPYT K APYTY
POBHO M IUIOTHO, @ BUHTBI TOJKHBI OBITh 3aTSHYTHI.

B. OtBepnuTe 3arIylKy Ha KpbIIIKe IpeoOpa3oBaTels, MOJCOSIMHUTE IITEKKEp Ha OJHOM KOHIE Kabems
BHEIIHEH Ki1aBuaTypsl K rHe3ty RJ45 B pe3s00BOM OTBEpCTHH, a APYTOH KOHEIl Kabelst — K KIIaBHaType (CM. puc.
3.3-11).
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> Ipumeuanne: IockoabKy oTBEepcTHE ITyf0Koe, 2 A3BIMOK IITeKKepa RJ45 Ha cereBom

KkadeJie CJAHIIKOM KOPOTKHIi, 0TCOeHHATH ceTeBOii kadeJb HY’KHO ¢ IOMOLILI0O He0OIbIIONH OTBEPTKH C

TUIOCKH IIVTMIEM MJIM aHAJIOTHYHOI0 MHCTPYMEHTa. BcraBbTe HHCTPYMEHT B OTBEPCTHE ISl CETEBOI0

Kkabe/isi M NPHAKMHTE SI3bIY0K pazbema. Pasookuposas gukcaTop mrexkkepa RJ45, 3101 pasbemM MoKHO

BBITSIHYTH (puc. 3.3-12).

3.4. Pacnonoxenne kieMM cuioBoii uenu: (cepusi JCMC)

Pucynox 3.4-1. PacnonosxeHne K1eMM CHIIOBOH LienH

1. Hasnavyenne kJeMM cHJI0BOiT enu oJHO(a3HOT0 Mpeodpa3zoBaTes:

O06o03HaueHnE
HaumenoBanue [Tosicuenne
KJIEMMBI
R T Bxonnsle kitemMMsl ogHOazHoro | Jlyis MOJKIIIOUCHHUS K 3IEKTPOCETH
THUTAHUS 220 B.
UV w BbIX01HBIE KIIEMMBI s noaxirouenus TpexdasHoro
npeoOpa3oBarest JIBUTATEIS
JIn1s NOAKITIOYeHHST BCTPOSHHOTO
KiieMMBI OJKITIOYSHUS
P+ PB (MM BHEIIHET0) TOPMO3HOTO
TOPMO3HOTO PE3UCTOpPA
pesucropa
Krnemma 3a3emiunenus
PE (%) Knemma 3azemieHus
npeoOpasoBarens

2. HazHauyeHue K

eMM CUJIOBOI 1enu Tpex¢a3]—l0r0 npeoﬁpaaoBaTeJm:

O06o03HaueHnE
HaumenoBanue [Tosicuenne
KIIEMMBI
RST Bxoxnble kiieMMsl Tpexdasznoro | s HOAKIIOYEHHs K TpexaszHoit
MUTaHAS JIEKTPOCETH
UV w BeIxoiHBIE KIIEMMBI Jlns noaxiroyeHus TpexasHoro
npeoOpa3oBareist JIBUTATEIs
JIn1st O AKITIOYEeHHST BCTPOSHHOTO
KiteMMBI ToIKITIOYeHN S
P+ PB (MM BHEIIHETO0) TOPMO3HOTO
TOPMO3HOTO PE3UCTOPA
pesucropa
Kiemma 3a3emienust
PE (%) Knemma 3azemienus

npeoﬁpasoBaTenﬂ
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YKa3zaHusi 0 MOAKII0YEHHI0:

1. Bxoanbie kjaeMMbl muTaHust RT uau RS T.

Bxoanbre kimeMMbI TpeoOpa3oBaTeNs MOAKIIOUAIOTCS 0e3 KaKuX -TH00 TpeOoBaHMi K
HOCJICI0BATEIILHOCTH (a3.

TpebyeTcs moAKII0YeHHE TOPMO3HOTO PE3UCTOPA.

IIpocTo MOACOEANHUTE TOPMO3HOI PE3UCTOP HAMPSIMYIO. MOLIHOCTH BCTPOSHHOTO TOPMO3HOTO
pesucropa cocrasisier 80 Br. Eciim MOIHOCTH 3TOT0 pe3HcTopa HeJJ0CTATOYHO, YCTAHOBUTE BHEIIHUI
pesucrop. BriGop TOpMO3HOTO pe3rcTopa J0KEH COOTBETCTBOBATH PEKOMEHIyEMOMY 3HAYCHHIO, a JAIMHA
HPOBOJIKH JIOJKHA OBITH He Goiee 5 M. B IpOTHBHOM citydae BO3MOXKHO ITOBPEKICHHE PeoOpa3oBares.

Brixoanbie K1eMMbl npeodpasoparenst yactorel UV W

He nonkmrouaiite K HUM KOHACHCATOPHI UIIN Pa3psAAHUKH, 3TO IIPUBEACT K IIOBPEKIACHUIO
npeoﬁpasoBaTeJm yactoTsl. Ecin xabenb ABUTaTens CIUIMKOM JUTMHHBIH, N3-3a BIUSHUS pacnpeueneHHoﬁ
€MKOCTH JIETKO MOJKET BO3HUKHYTh BHGK’I’pH‘IGCKHﬁ PpEe30HaHC, KOTOpBIﬁ BBI3OBET MOBPECIKIACHUE N30 JISAIIUNA
0OMOTKM JIBUTATEIIS WITH OOJIBIION TOK YTEUKH U Cpa6aTBIBaHI/Ie samutel [T4. Ecnu anmna xabens 6osbiine
100 M, HEOOX0 MO YCTaHOBUTH BBIXO/IHOM JApoccesib NEPEMEHHOI'0 TOKa.

Knemma 3azemsenus PE (=)

ITpeobpazoBarens 1OKEH OBITH HAJISKHO 3a3€MIICH, 2 COTIPOTUBIICHHUE 3a3eMJICHHS IOJDKHO OBITH HIDKE
0,1 Om, uHave oOopyHoBaHue OyneT padOTaTh HEHOPMAIBHO MM BBIHACT U3 CTPOSL.
KiemMy 3a3eMiieHHst HENIb3sI Iy TaTh C HEUTPaIbio N MUTAHHUSI.
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3.5.

3.5.1.

Kaemmbr yupas/ieHUSl U CXeMa MOAKJIIYeHNA

Knemmel ynpasjenus u cxema noakaouenusi: JCMC
TAl TBI1 TC1

GND

GND | AOL | 485— | X2 | X4 | DO1 | 24V

™ P21
10V | AIL | 485+ | X1 | X3 COM | COM Uzﬁ 23 (Q_D)

Pucynox 3.6-1. Pacnonoxxenne KieMM yrpaBIeHUs

Topmo3Hoii pesucrop

=
o
g . ~
,; £ —
58 =
S B O
g5
Z £
g 3
2 a
o =
TIpsiMoe Bpatenne
—
—)
O6paruoe BpaiecHue
—
——C)

TIpsimoe BpatticHue B
TOIMKOBOM PEKIME
—)
Mmuoroctyr. KoManja,
cKopocTh 1

G
MHoroctyn. kKoManja,
CKOpOCTb 2

—

o O

OB it BEIBO U151
HH(POBBIX CUIHATIOB

Beixon 0-24 B/0-50 MA.

CME

10B
AHanoroselit BbIXoa
0-10 B/0-20 mA

1KQ-5K0 | ]

P1

BI:IXO,C[ CUrHana HencnpasHOCTU
250 B~/10 mA 1 He Gonee 3 A
30 B=/10 mA n He Gonee 1 A

KoMMyHMKaLMOHHBIN
nopt RS485

PucyHok 3.6-2. Ynpasisomas 4actb

Cxema MOAKITIOYEHHS
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IDIUVE
3.5.2. Onucanne Gpynxuuii kaemm ynpapienus: cepust JCMC
O6o3HaueHnEe
OyHxnus Toscnenue
KIEMM
MHuoro(QyHKIHOHAIbHbIN
X1 COM orogymKiHo
Bxox |
MHoro¢yHKIHOHATBHBIH
X2 COM BX01 2 Crnenndukanus Bxoga: 24 B=, 5 MA.
Juanazon gactotsr: 0-200 '
MHoro¢yHKIHOHATEHBIH 1 10—
X3 COM (byHKI Juanazon Hanpsokenus: 10-30 B
BX0J1 3
MHoro(QyHKIHOHAIbHbIN
X4 COM orogymxiio
BX0a 4
IMnTanue 10 B 1 BHEIMIHUX yCTPOHCTB, MAKCHMANIbHBIH
BBIXOHOI TOK 10 MA.
10V GND Bueninee nuranue 10 B OZtHO
OOBIYHO MCHOJIB3YETCS ISl HOAKITIOUEHHS IBYX KOHTAKTOB
MOTCHIIMOMETPA C IUANa30HOM COIpOTHBIEeHHs 1—5 KOM.
InTanne 24 B 1 BHEIIHUX YCTPOHCTB, MAKCHMAaNbHBIH
BBIXO/HOI TOK 200 MA.
24V COM Buemnee nuranue 24 B .
OOBIYHO MCHOJIB3YETCS KaK MUTAHNE VTSl BHEIIHUX JaTYHKOB
WM c1ab0TOYHBIX pee.
Jlnanazon BxoxHoro Hanpspkenust: 0—-10 B/4-20 MA, BbIGOp
o nepeMbrdkoil P1 Ha mare ympaBieHus.
All GND Amnanorosslii Bxox 1 cpe ° © ypasiie
BxoxHoe conpoTHBIeHNE: NPH CUTHATIE HanpsokeHus 22 kOM;
npu curHaie Toka 500 Om
Bri6op curnana HanmpspkeHUS WM TOKA epeMblukoi P2 Ha
. IUIaTe YIpaBJICHHUS.
AO1 GND AHaoroBBIH BBIXOJ | yip
Jluanason curnana HanpspkeHus: 0—10 B; nnanason curnana
Toka: 0—20 MA
l"anpBaHMYECKN Pa3BA3aHHBIA BBIXOJ] C OTKPBITBIM KOJUIEKTOPOM
BBIX0J1 ¢ OTKPBITBIM o
DO1 COM JlomyCTUMBII 1Mana3oH BEIXOJAHOrO HanpspkeHus: 0-24 B
KOJUIEKTOPOM o K
JlomycTuMBIi Mana3oH BEIXOAHOro Toka: 0—50 MA
MHoro¢pyHKIHOHAIEHBIH peneinblii Boxoa: TA u TC
N HOpMaJIbH MKHYTBI, TA 1 TB HOpMasbH MKHYTBI.
TATB TC Peneiinblii BeIx0 OPMAJIBHO PasOMKILY OPMEJIBHO 3aMIKHY
MakcumanbHast Harpyska Ha KonTakTel: AC250 B 3 A/
DC30B=1A
KoMMyHHKaIIMOHHBIH OPT
485+485- yHuKan P IMopr nepenaun faHHBIX 10 cTanaapry RS485

RS-485
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3.6. Onucanue NMOAKIIOYEHHS KJIEMM yIpaBJIeHHUs:
3.6.1. Kiaemma aHa10roBoro Bxoga

IMockombKy cnadblii aHATOTOBBIN CUTHAJ HAIPSHKCHUS OYEHb YyBCTBHTEIICH K BHEITHUM [IOMEXaM, Kak
MIPaBIIO, HEOOXOAUMO UCIIONB30BaTh SKPAHUPOBAHHBIN KaOelb KaK MOKHO MEHbIIICH 1auHbI (He Oonee 20 m),
KaK I10Ka3aHO Ha CIICAYIOIIEM PHCYHKE:

~JCMC |

+10V/

e O

5

=

5

E

E y AII/AL
2

)

=

O GND

PI/[CyHOK 3-2. Cxema MOJKITIOYCHHUS KIIEMM aHAJIOTOBOTO BXOJa U BBIXOJa

B CJIy4ac CUIIBHBIX IIOMEX UCTOYHHUK aHAJIOTOBOTO CHUI'HaJIa HY’)KHO OCHACTUTh EMKOCTHBIM (bPUILTpOM Wi
(l)eppI/ITOBBIM KOJIBIIOM, KaK IMOKa3aHO HHKC:

ITpoxers win HaMoTaTh 2-3
BHUTKA B OJTHOM Hanpasner-mn

) AII/AIR

Buenauit nctouHnK
aHAJIOTOBOTO CHTHATA

/ \tj/ () GND

0,22 Mx®, 50 B DeppuroBoe
KOJIBLIO

Pucynoxk 3-3. Cxema IOJKITIOUCHNSI aHAJIOTOBOTO BXO/a ¢ (MIIBTpaIieil moMex

3.6.2. Kiaemma uudposoro Bxoaa

IMpunuMmas 1udpoBbIe CUTHAEI, TPe0Opa3oBaTellb YaCTOThI OLEHHBACT YPOBEHb CUTHANIA HA ITHUX
KJIEeMMax, T03TOMY BHELIHHE KOHTAKTBI JOJDKHBI 00J1a/1aTh BEICOKOH HAJIKHOCTBIO 711 pabOTHI CO CIIa0bIMU
CHI'HAJIAMH.

Eciyt BBIXOJI € OTKPBITBIM KOJUIEKTOPOM NIpUMeHsieTcst 11 nojaun curnana BKJI/BBIKJT va nudposoit
BX0/]] IpeoOpa3oBaTesis YaCTOThI, BO H30exkaHne cOoeB B paboTe H3-3a MEPEKPECTHBIX TIOMEX NUTaHHs
PEKOMEH Ty eTCs NCII0Ib30BaTh PEJIEHHOE yIpaBlIeHNE.

B npoTHBHOM ciTydyae rapaHTHpOBaTh HOPMaJIbHYI0 paboTy npeodpa3oBartelist 4acTOTHI 6e3 c6oeB 1
MOBPEKICHUN HEIb3S.
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3.6.3. Kaemma nugposoro Bbixona
Ecnu nu¢poBoii BBIX0J HCIIONB3YETCS IS YIPABJICHHS Pelie, MapallelIbHO KaTyIIKe pelie JOKeH ObITh
TOAKIIIOYEH 3aIUTHBIN A0, HHAYE MOXKHO JIETKO MOBPEAUTH LeTb MUTaHus 24 B=.

[uecmc | 24v
Pene ?:,D,Vlop,
DO

PI/ICyHOK 3-6. IloakiroueHHEe BHELIHETO peie ¢ ynpaBJICHHEM OT BHYTPCHHEI'O HCTOYHHUKA TUTAHUA.
. . g » =

24B
+24V | |
4 T Pene i
- t * —» DO F * : =30B
Onronapa
‘ -
-
COM |
. {

Pucynok 3-7. I[loakiroueHre BHENIHETO perie ¢ YIPABICHHEM OT BHEIIHETO MCTOUYHHUKA ITHTaHUS.
3.7. Hudopmauus no 31eKTPOMATHUTHOI COBMECTHMOCTH:
3.7.1. BiusiHHe rapMOHHUK
1. Bricue rapMOHHKH B 3JIEKTPOCETH CIIOCOOHEI IIOBPEIUTH TPEoOpa3oBaTeb YaCTOTHI, IOATOMY B
YCIJIOBHSAX HHU3KOTO Ka4eCTBA 3JICKTPOIHEPTUH PEKOMEHIYETCSs UCTIONIb30BATh BXOAHBIEC IPOCCEIH EPEMEHHOTO
TOKa.

2.TlockonbKy Ha BBIXOJE Pe0Opa30BaTells €CTh BBICIINE TApMOHUKH, HCIIOIb30BaHHE KOHACHCATOPOB H
OTpaHHYUTEIIH IePEHATIPSHKCHHHN ISl TTOBBIIIEHAS KO3 (HUIIEeHTa MOIHOCTH Ha BHIXOJIC MOTYT BBI3BAaTh
DIIEKTPUYECKUE KOJICOaHUs M IIOBPEAUTD dIEKTpoobopyoBanue. [103ToMy yCcTaHaBIMBATh MX CO CTOPOHBI
BBIXO/1a HEJIB3SL.

3.7.2. DieKTPpOMArHHTHBIE MOMEXH M HX MOAaBJIeHHE:

Cy1ecTByeT JiBa Bi/ia SJIEKTPOMAarHUTHBIX IOMEX: IIEPBBI — 3TO BHEIIHKE IOMEXH IIpeobpasoBaTelio,
M3-32 KOTOPBIX B paboTe caMoro npeoOpa3oBaTeltst IPOUCXOAT cOon. BimsiHie 9THX OMeX 00BIMHO HEBENIHKO,
TOCKOJIBKY YK€ IIPEILYCMOTPEHO BHYTPEHHUMH KOHCTPYKTHBHBIMH MEPAMH, M [0 MEXOYCTOHIHBOCTD
npeoGpasoBarens BbICOKa. JIpyroit BUJ IOMeX — BIHSHHUE IPpeoOpa3oBaTeIs Ha BHEIIHee 000py10BaHHE.
OcHOBHBIE CIOCOOBI 3ALUTHI OT MOMEX:

1. TIpeoGpa3oBaTelb YacTOTHI, KaK M JI000€ APYroe 3MeKTpooOopyA0BaHNUE, JOIKEH ObITh HAIEKHO
3a3eMJICH OT/EJIBHBIM ITPOBOIOM, IIPH 3TOM CONPOTUBIICHHE 3a3eMIICHHS HE JOJDKHO NPEBbIIaTh 5 OM.

2.CuIIoBOM U CUTHAJIbHBIN Kaben npeoﬁpa3OBaTenﬂ HEJIB3s MMPOKIIaAbIBATh BMECTE. OHH JT0JKHBI
pacnojiaraTeCs Kak MOKHO JaJIbIIC APYT OT Apyra, Npu HE00XO0IMMOCTH TIEpECEKasACh Mo MPSAMBIM YITIOM.

3.B ciyuae BBICOKHX TpeOOBaHHIA K 3aIlUTe OT TIOMEX JUIsl CHIIOBOI JIMHUU OT Ipeodpa3oBaTels K
JIBUTATENIO CIIETYET UCIIONIb30BaTh SKPAHUPOBAHHBIN Kabelb, a PKpaH HaJIE)KHO 3a3EMIIUTD.

4. Jlns ynpapieHHs IOMEX049yBCTBUTEIBHBIM 000PYyJ0BAHHEM PEKOMEHTyeTCs HCIIOIb30BaTh
9KPaHUPOBAHHYIO BUTYIO APy, a 9KpaH HAICKHO 3a3EMIIUTh.

5.Ecnn qumna kabens gsurarens npesbimaeT 100 M, HE0OX0IMMO yCTaHOBHTH BHIXOJHOM (DMIIBTp MIIH
BBIXOJIHOH JIpoccellb.

3.7.3. 3ammta npeoGpa3oBaTeisi YACTOTHI OT MOMEX CO CTOPOHEI BHEIHEro 31eKTP0000OPy10BaHMS:
OGBIYHO MPUYHHOI MEKTPOMArHUTHOTO BO3/CHCTBUS Ha IPe0Opa30BaTeNb YaCTOTHI SBISETCS TO, 4TO
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PsIIOM C HUM yCTAaHOBJICHO 00JIBIIIOE KOJIMIECTBO pexne, HCpCKHIO'-IaTCJICI\;[ WA 3JICKTPOMAarHUTHBIX
KOHTAaKTOPOB. Ecnu pa60Ta HpCO6pa30BaTCJI$I YacTOThI HAPYIIACTCS U3-3a IIOMEX, HEOOX0AUMO TIPUHATH
CIICAYIOLINE MEPBI:

1. Ha HCTOYHHK IOMEX YyCTaHOBUTb OTPAHUYUTENb [IEPCHANPSKCHHUIL.
2.Ha curnanenerit X0 npeo6pasoBareis 4acTOTH 100aBUTH GHIBTP.

S.LLJ'ISI JIMHUH YIPaBIAKOLICTO CUT'HAIA U 06paTHOI‘/'I CBSA3HA npe06pa3OBaTeJ1$1 YaCTOThI UCIIOJIB30BATH
OKpaHHUPOBAaHHBIC KHGCHH, a DKpaHbl HAAC)KHO 3a3C€MIIUTh.

3.74. 3amuTa BHELIHEro 00OPYI0BAHHS OT MIOMEX CO CTOPOHBI NIPe0dPa3oBaTeIs 4aCTOThI:

B sTOM Ciryuae BO3MOKHBI JIBa BAPUAHTA: IIOMEXH, U3]Ty4aeMbI€ CAMUM NPE0OPa30BATENEM YaCTOThI, U
MOMEXH, U3ITy4aeMble CUTIOBBIM KabesleM OT mpeoOpa3oBaTens K ABUraTen0. OTH Ba BUA U3ITyYEHHUs HABOAAT
B JKUIIaX Kabenel OKpysKaroIEro 31eKTpoo0Opy J0BaH s 3JIEKTPOMATHUTHYIO M 3 JIEKTPOCTATUYECKY O
MHIYKIIUIO, YTO, B CBOIO OYEPE/b, HAPYIIaeT paboTy 000pyaoBaHus. [l pelIeHus 3TUX Pa3HbIX IPo0IeM ¢
MOMEXaMH MO3KHO BOCIOJ1b30BaThCs CIIEAYIOIUMU METOaMHU:

4. TIpuGopsl, MPUEMHHKH, TATYMKH U T. 1., UCIIOIB3yEMbIe JUIs H3MEPEHHH, 00BIYHO paboTaloT co
cnabpiMu curHanamu. Ecimi oHM HaxoJsTcs psioM ¢ IpeoOpa3oBaTesieM YacTOThI HIIM B TOM JKe
aneKTpomkady, ToMexu ObICTPO BBI3OBYT cO0M B X paboTe. [ pemenus nmpodneMsl npe/iaraercs
HCIIONB30BATh CIIEYIOIINE METOIBI: 00eCIIeYnTh HanbOobIIee PACCTOSIHIE OT UCTOYHHKOB TTomex. He
MPOKJIA/IBIBATh CHTHATBHYIO JIMHUIO TTapajuIeIbHO CHIOBOM, TeM OoJiee B OHOM XKryTe. JIIst CHTHAJIBHOH 1
CHJIOBOM JIMHUI MCITIONIB30BaTh SKpaHUpoBaHHbIe kKabenu. Ha BXoze i BbIXoe Tpeobpa30oBaTess 4aCTOTHI
YCTaHOBUTH JIMHEHHBINH GUIBTP MM GHIBTP pPaHOTIOMEX.

5. Eciin noMexouyBCTBUTENIBHOE 000pYI0BaHHE U PE0oOpa3oBaTelb YaCTOTE pabOTAIOT OT OHOTO U
TOTO € UCTOYHUKA THUTAHMS, a ONIMCAHHBIMU BBIIIE MEPAMH TTOMEXH He yCTpaHsioTces, Mesxky T4 u
HMCTOYHUKOM IUTAHUS ClIeJlyeT yCTAaHOBUTD JIMHEHHBIH GUILTp MK UIIBTP paHoONoOMeX.

6.BHemnee 060pyZlOBaHI/Ie 3a3€MJISICTCA OTACIIBHO, YTOOBI HCKITIOUHUTH TOMEXHU U3-32 TOKOB YTC€UYKH B
3a3€MJISIOIIEM IIPOBOJAC npe06pa3<)BaTenﬂ B ciry4ae 00111ero 3a3eMIICHUSI.

3.7.5. Toxk yTeuKku H MephI 3aLIMTHI OT HEro
ITpu skcruryararuu npeodpa3oBaTelist YaCTOTHI BO3MOKHBI /IBA BUJIA TOKA YTEUKH: Ha 3€MITI0 ¥ MEXLy
MPOBOIAMH.

1. Tok YTEUKHU Ha 3EMITIO: ('baKTOpBI BIUSIHHUSA U MEPBI 3aIlIUTHL.

Mesx1y MpOBOAHUKOM M 3eMJIei CylecTByeT pacpeie/icHHas eMKOCTb, U 4eM 60JIbIIe 3Ta eMKOCTh, TEM
Gourblie TOK yTeuKu. JIIsi yMEHBIICHUS pactpeieNIeHHOI eMKOCTH HYXKHO 3G (hEeKTHBHO YMEHBIINTh
paccTosiHue Mex1y Ipeobpa3oBaTeneM U ABUraresneM. Yem Bbllle HECyIIas 4acToTa, TeM 00 JIbIIE TOK YTECUKH.
Ero MOHO yMEHBIINTH, TIOHU3UB HECYIIIYIO YACTOTY, HO IIPH 9TOM yBEIIMYHTCS IyM JBurarens. Kpome toro,
9((dEeKTUBHBIM pelIeHneM NpoOIIeMBI TOKA YTEUKHU SBIISIETCS yCTaHOBKa Jipoccens. Tok yTeuku Bo3pacTaeT ¢
YBEJIMYEHHEM CHIIBI TOKA B IIETH, TI09TOMY Y€M BBIIIC MOIIHOCTD JBUTATENIs, TeM Ooubie OyJIeT U TOK YTEUKH.

2.Tok YTEUKH MEXKAY NPOBOAAMM: (baKTOpLI BIIMSAHUASA U MEPBI 3aIIIUTHL.

Mexy KUIIaM1 BBIXOJHOTO Kabers IpeobpasoBaTels eCTh pacipe/ielieHHast eMKOCTb. Eciu
HPOXOIALINIT [0 KaOeo TOK COJEPHKUT BHICILINE TAPMOHUKH, 3TO MOXKET PHBECTU K PE30HAHCY H MOSBICHUIO
TOKa yTe4KH. ECIIM [IPH 5TOM HCIIONB3yeTCs TEIIOBOE PEJIe, OHO MOKET OIINOO0YHO CpaboTaTh.

PelieHue — CHU3UTH HECYIYIO YaCTOTY WIIM YCTAHOBUTD BBIXOIHOM Jpoccestb. st paboTsl ¢
npeoOpa3oBaTeNieM JIydIlle HCIOoJIb30BaTh IBUraTelb 0€3 TEIIOBOTO Pelie U IIPH STOM 3a/(eiiCTBOBATh B
npeoOpasoBarelie (pyHKIHUIO SIEKTPOHHON 3aIUThI OT TIEPErpy3KH I10 TOKY.
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3.7.6. Ykasanus o yctaHoBKe BX0AHOro ¢puiabTpa DMC B nenyu nuTaHUS:

1. Ucrions3yiite GUIBTP B CTPOrOM COOTBETCTBUU C HOMUHAIBHEIME IapameTpamu. [I0ckoIbKy GUIbTp
OTHOCHTCSI K DIIEKTPOIPHOOpaM Kiacca I, ero MeTamindeckuii KOpIryc JODKEH UMETh GOMBIIYIO ILIOMIA/b
KOHTAKTa C 3a3¢MJICHHOI METAUTIYECKOIT TOBEPXHOCTBIO AIeKTpolIKada. [[poBOXHMMOCTS HOJIKHA GBITH
HENpPepHIBHOM, HHAYE BOSHUKHET OMACHOCTH MOPAXKCHUS YIEKTPUICCKUM TOKOM, a 3((peKTUBHOCTH Mep 110
ob6ecrieueHnio OMC cepbe3HO CHH3UTCSL.

2. WcribITanust Ha SIEKTPOMArHUTHYIO COBMECTHMOCTD MOKA3aJIH, YTO 3a3eMJICHHE (pUIIBTPA TOJDKHO OBITh
MOJKJIIOUECHO K TOH ke o01LIeil 3emiie, 4To U 3a3eMiieHne peobpasoBaTers, nHaue 3G PeKTHBHOCT Mep 10
obecnieuenno DMC cepbe3HO CHH3UTCS.

3. (DI/IHLTp CJIEOYECT YCTaHaBIINBATh KaK MOXHO Onmxe K BXO4y IMUTaHUA HpeoﬁpasoBaTeJm YacTOTHI.

Ecnu kaGenb qBUrarTess CIMIIKOM JUIMHHBIN, H3-3a BIMSHUS PACIPEIeICHHON eMKOCTH MOXKET
BO3HHUKHYTB dJICKTPUUECKHUI PE30HAHC, KOTOPBIH BBI30BET MOBPEKICHNE H30IIAIMH OOMOTKH JIBUTATElsl HIN
GonbI1I0i TOK yTeukH U cpabarsBanue 3amuThl [14 ot neperpysku no Toxy. Ecim anuna ka6ens nurarens
npesbimaer 100 M, Ha BEIX0J1e Tpeobpa3zoBaTens HEOOXOAMMO yCTaHOBHTH APOCCEIb IIEPEMEHHOTO TOKa.
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4.1.

PEXKUM U OCTaHOB). Ee oOmmuit BH, DJIEMCHTBI YIIPABJICHUSA U WHANKAITUHA

4.2.

I'naBa 4: DkcmiiyaTanus U MHIUKAIUAA

Ilanesab ynpasiienus
C momoIbIo aHEeIH YIPaBICHHs MOXKHO 33/1aBaTh H M3MEHATH (yHKIMOHATbHbIE ITapaMETPBI

npeoOpa3oBares, KOHTPOJIUPOBATH €ro pabouee COCTOSIHHE U YIPABIAThH €ro paboToi (ITyCK, TOTIKOBBII

%

N

row by
e v
O 8
= 177 ) )
! = 7 i
I T |

TIOKa3aHbl Ha CICAYIOMEM PUCYHKE:

Onncanne QyHKIMII KHOMOK:
Knomka
Bxox B MEHIO IEpBOTO YPOBHS MM BBIXOJl U3 HETO
TIPOrPaMMHUPOBAHUS
Knomnka Bxox B MEHIO ClIEIyIOIIETO YPOBHS, TOATBEPKACHHE U
HNOATBEPKACHUS | COXPAHEHHE IapaMETPOB.

Knomnka «Casur»

Lukmnyecknii BIOOpP MapaMeTpoOB JUIsl HHAWKALHU B
peXHMe OCTAHOBA HIIU PAabOTHI

Ipy ¥3MeHEeHNH 3HAUESHUS [TapaMeTpa MOXKHO BHIOPATh
U3MEHSACMBIH (MUTAIONIHIT) pasps1 unca.

falac

JOG

MmuorodyHKIHO-
HaJIbHask KHOTIKa

OyHKIUS KHOIIKH OTIPEeNseTCsl HaCTPOIKoil mapameTpa
P7.04

Knormka «ITyck»

3anyck mpeoOdpa3oBareis YaCTOTHI B PEKHUME YIIPaBICHHUS C
TIAHEH.

OcTaHoB NpeoOpa3oBaTellst YaCTOTHl B PEXKIUME YIPABICHHS

Ol ||

Knorka

¢ manenu. COpoc OMmMOKH Mocie yCTpaHeHUst
«Cron/Copoc»
HEHCIPaBHOCTH MPeoOpa3oBaTells.
1. VBennueHue 4acTOThI, JaHHBIX HJIM KOJa ITapaMeTpa.
2. YMeHbIICHHE YaCTOTBI, JAHHBIX WM KOJIA TapaMeTpa.
3. 1IBeTa CBETOAMOAHOM IT0JICBETKH IOBOPOTHOTO
TToBOPOTHBIIT 3a[aTYMKa:
3a[aTYHK Kentslii: pesxnM BrIroueHus. CHHUIN: pexnM

TOTOBHOCTH. 3€JICHBIN: PEKUM PabOTHI.
KpacHblii: pexxuM HencnpaBHOCTH. TTyprrypHbIii: pexum
[peryIMpOBaHMs KPYTSAIIEr0 MOMEHTA
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B pexuMe 0)KUTaHUS MMOACBETKA MOBOPOTHOIO 3aIaTYNKA MEJJIEHHO MUTaeT.

Onucanue CBeTOBBIX HHAUKATOPOB:

(O HE TOpHT; ® TOPUT)

CocrosiHre HHIUKATOPOB 3HavYeHHEe CUTHAIOB MHINKAIUU

POW RPM F/IR

POW — unukaTop nuTanus

RPM — 00/MUH, eANHUIIA YACTOTHI BPAIICHHS

O O ® F/R — MHMKaTOp NpsAMOTo ¥ 00paTHOTO BpalIeHuUs (€cu FOpHUT,

SHA4YUT MIPUBOJ paﬁoTaeT B 06paTHOM HaHpaBHCHHH)A

Hz A v Hz — unankanyst 94acToTs

A — UHAUKAIMS TOKA

V — uHuKanus HaTIpsSHKCHUS

Wunukanus B TIpOIIEHTax

4.3. TIpocMoTp mapaMeTpoOB COCTOSTHHSA:

B pexunmMax ocTaHoBa MM pabOTHI C TIOMOIIBIO KHOIIKH CIIBUTA «)y na nanenu npeoGpasoBare’st
MOJKHO [POCMATPHUBATh Pa3INYHbIC ITApaMeTPbI COCTOSIHNA. KOHKpeTHbIE TapaMeTpsl ISt HHIUKAUH MOYKHO
BEIOpaTh COOTBETCTBYIOIICH HACTPOWKON TBOMYHOTO Koja mapamerpoB P7.06 (Paboune napamerpsr 1), P7.07
(Paboune mapametps! 2) u P7.08 (IlapameTps! ocTaHOBa).

B pexxiMe 0CTaHOBa MOTYT OTOOPa)XaThCs 1O OJMHHAALATH TAPaMETPOB COCTOSIHNSI, @ HMEHHO:

Enuaumsn: bur 1: 3nauenne cyerynka
bur 0: 3agannas gactora bur 2: 3HaueHue JITHHBI
Wnpukatmst | Bur 1: Hanpsokenue 31T bur 3: Yacrora BpaleHus npuBojaa
1apameTpoB B | byt 2: Hanpsokenne na All
P7.08 pexume Bur 3: Hanpsokenne na AI2 Cornu: 3|
OCTaHOBa But 0: Ycraska [TU/]-perymnsaropa
Jecarkn: bur 1: Craryc xieMmsl X
bur 0: PesepBubIit bur 2: Craryc xemmsr DO

JUist HepeKITIoYeH s U POCMOTpa apaMeTPOB UCIIOJIB3YHTEe KHONKY c/Bura. IIpu paboTe Mo yMOJIYaHUIO
OTOOPAXKAIOTCS YEThIPE MapaMeTpa COCTOSHHS: paboyas 4acToTa, 3alaHHas YacTOTa, HANPSDKCHHE 3BeHA
noctosiHHoro Toka (3I1T) u BeIX0HOM TOK. J[pyrHe napamMeTpbl MOXHO J00aBUTh COOTBETCTBYIOIIEH
HacTpoiikoii mapamerpos P7.06 u P7.07:
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Enuanne: Coram:
Bur 0: Yactora But 0: Craryc BxogHO#
BpaILICHHs KIEMMBI X
Bur 1: Brixonsoit Tox Bur 1: Craryc BeIxoqHOM
But 2: Beixognoe iemmsr DO
Halp;KeHIE bur 2: Hanpsikenue Ha
But 3: Cxopocth All
Vi uianus napaverpos | BpallCHus bur 3: Hanpspkenue Ha
P7.06 B PeXKHIME pPabOTHI Hecsirin: AL2 o
Bur 0: Hanpsokerne | 1PICTIH:
3I0T But 0: PesepBHbIit
Bur 1: 3anannas bur 1: Ycraska ITHA/I-
qacToTa perynstopa
But 2: 3nayenue But 2: BoixoaHas
CYeTYHKa MOIIHOCTh
Bur 3: 3nayenue BuT 3: BoIXOHO#M
ZUTHHBI KPYTSALINI MOMEHT
Enunnner: Cornm:
bur 0: Jluneiinas Bur 0: Uuaukamust
CKOpOCTB 3a1aHus
Bur 1: O6paTHas BCIOMOTATEeIbHON
cea3b [TU]]- 4acTOThI
perynsropa bur 1: Yacrora
Bur 2: daza 1ukia BpaIlCHUs 110 SHKOJCPY
TUIK bur 2: dakriueckas
Bur 3: Yacrora 4acToTa BPALIEHUS C
HMITYJIbCOB Ha 9HKOJIEPOM
P7.07 Wnaukanus napamerpos 2 | AMIYILCHOM BXOA€ Bur 3: Hanpskenue Ha 0 2

B pexiMe paboTel JlecsTku: All 1o koppekuun
bur 0: Texymee Teicsun:
BpeMs BKIHOYeHHOro | bur 0: HanpspkeHue Ha
MUTaHUS AI2 o xoppekImu
Bur 1: Texymee bur 1: Ycraska
BpeMsi paboTHI KPYTSILEro MOMEHTa
bur 2: OcraBmeecs bur 2: Yacrora
BpeMsi paboTEHI HMITYJIBCHOTO BXOJ1a
but 3: Unaukanus But 3: 3HaueHue
3a/]aHNsl OCHOBHOH HACTPOHKHU nepetadn
Y4acTOTHI JIAHHBIX

[Tocre BHIKITIOUEHNS M BKTIOUSHUS TUTaHUs peoOpa3oBaTels oToOpaxkaeTcst Habop mapamMeTpoB 110
YMOITYaHHIO.

Paccmotpum HacTpoiiky Ha npumepe P7.08 (Muankanus napamerpoB octaHoBa). JlomycTim, Ha ITaHeIn
JIOJKHBI 0TOOpaXkaThesl: 3a/1aHHas yactoTa, Hanpspkenue 31T, yactora Bpamenus npuBoja u ycraska [T/ -
peryasropa.

TTockoIbKy OHH HE 3aBUCAT APYT OT APYTa, Hy>KHO COOTBETCTBYIOIIMM 00pa30M 3a/1aTh Pa3psijibl ANHULL,
JiecsTKOB U coTeH. CHauasia onpeJieuTe ABOMYHBII KOJ{ KaXKJI0T0 pa3psjia, a 3aTeM IpeodpasyiTe JIBOMYHBII
KOJI B LIECTHA/ILaTePHYHbIMA.
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Ta6numa npeo6pazoBaHI/1;1 Z[BOI/I‘{HLIX/HICCTHEIIH&TSPI/I‘IHLIX qUCCII:

JIBouuHas cucrema Iecrnamarep

HMYHBII KO

BIT3 BIT2 BIT1 BITO (3Hauenne
MHIUKALHH)

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8

1 0 0 1 9

1 0 1 0 A

1 0 1 1 B

1 1 0 0 C

1 1 0 1 D

1 1 1 0 E

1 1 1 1 F

Ta6nuua 4.1: Tabnuia cOOTBETCTBUS JBOUYHBIX M MICCTHAUATEPHYHbIX YUCEI
Cwm. crenyromtyio TabIuIy:
HacTtpolika paspsia eauHu:
«3anannas gactota» u «Hanpsokenue 3I1T» 3anarorcs coorBercrBenno ouramu 0 u 1 napamerpa P7.08.
Hanpumep, ecim BUT 0 = 1, 3naunT 3aganHas yacrota Oyaer otodpaxarscs. HactpouB HenyxHble Outsl Ha 0,
nosrydaem aBondHbii ko 0011. TIpeobpasyem ero B mecTHaAATEPUUHBIH M 1OyYaeM 3, T. €. pa3psij| eHHHI]
HY>KHO HACTPOMThH Ha 3.
Hacrpoiika paspsia 1ecaTKoB:
Hy>x#a naaukanus «HactoTsl BpalleHHs IPUBOIA», TOATOMY JBOMYHOE 3HAYECHUE Pa3psisia AECATKOB — 3TO
1000, 9T0 COOTBETCTBYET MIECTHAIIATEPUIHOMY YHCIY 8, T. €. pa3psi JECITKOB HY>KHO HACTPOHUTH Ha 8.
Hacrpoiika paspsina coten:
Hyxwna unukanus «Ycrasku [IM]/[-perynstopay, 1o3ToMy ABOMYHOE 3HAUCHHE pa3psiia coteH —ato 0001,
YTO COOTBETCTBYET IIECTHAAATEPUIHOMY YHCITy 1, T. €. B paspsijie COTEH QOJKHO OBITh 1.
B ntore: P7.08 nysxHo nactponts Ha 0183.
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Teicsaun | ‘ CoTHH | | Jlecarku ‘ ‘ Enununst

4 A 4 A A

Veraska [TU]]-
peryastopa

BMT 0: Pesepsusiit | BUT 0: BUT 0: Peseppnbrit BUT 0: 3amannas gactoTa

BIT1: 3nauenne

BUT 1: Hampsoxenue 3I1T
CueT4HKa

BUT 1: Pesepsrsiii | (BUT 1: Cratyc kmemmsr X

BMT 2: Pesepsmsiit | (BUT 2: Cratyc knemmsr DO BUT 2: 3nauenne nnunst | |BUT 2: i’;x{lpmxem/le Ha

BUT 3: Peseprnsiii | |BUT 3: PesepHbrit BUT 3: Hactora BUT 3: Hanpsikenue Ha
BpaIICHHs PUBOA Al2

Tabnuma 4.2. Cxema HaCTPOHKH IIECTHAIATEPUYHBIX 3HAYCHUI TapaMeTpoB

4.4. TIpocMOTp M H3MEHEeHHe NapaMeTPOB
Jlns HacTPOWKHM IapaMeTpoB Ha NMaHeNu ynpasienus npeobpasosarens cepun JCMC npuMensiercs
TPEXypOBHEBas CTPYKTypa MEHIO.

Korpna paspsix muraer, naxkmure A/V / « st €ro H3MeHEHHsI

Kuonka <
5.0 PRG PO PRG, Bo3Bpat
Unpukanus 1 SET, nepexox
napamerpa
PRG,
COCTOSTHUS TIO P0.01 £0.02 SET. nepexos
YMOJTYaHHIO BO3BpAT

SET, nepexon

PRG, Kon cnenyromeit
OTMEHa (ynKumn

Ipumeuanne: IIpu pabore ¢ TpeXypoBHEBBIM MEHIO U1l BO3BPATa B MEHIO BTOPOT'O YPOBHS MOKHO HCIIONIB30BATh
kHonky PRG nmu SET. TIpu aToMm neifcTByI0T OHM 110-pasHoMy: HaxkaTne kHonku SET coxpansieT HacTpoeHHBIH
rnapameTp, BO3BPAllaeT B MEHIO BTOPOTO YyPOBHA M aBTOMAaTHYECKM IEPEBOJUT K CIEAYIOINEMY IapameTpy.
Hasxarue kHonku PRG oTMensieT Texkyue n3MeHeH s ITapaMeTpa 1 BO3BPAILaeT NpsiMo K TEKYIIEeMy TapamMmeTpy

B MEHIO BTOpOro ypoBHs. [Ipumep: M3menenne nactpoiiku napamerpa P0.01 ¢ 0 na 2.

50.00 PO > P0.00 > P0.01
PRG SET R
PRG SET
Y
PO P0.02 00002  [€— 00000
PRG SET =

Ecnu B MeHIO TPETHET0 YPOBHSA 3HAYCHHUE ITapaMeTpa HE MUT'a€T, SHAYUT €0 U3MCHCHUE HEBO3MOXKHO. HpH‘{HHLI
MOTYT OBITH CICAYIOLIUMU:

1. llaHHBH‘;I TapaMeTp AOCTYIIEH TOJIBKO JJIA YTCHUSA, HAIIpUMEDP, THUIT Hp606p83OBaTeHﬂ, TEKYIINEC JTaHHBIC

MOHHUTOpHHIa U pa60'{aﬂ CTaTUCTHKa.

2. JlauHBIH TapaMeTp HEe H3MEHSACTCS B PeKUME PAOOTEI, a MOKET OBITh H3MEHEH TOJIBKO MOCIIe OCTAHOBKH.
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4.5. YcTaHOBKa NapoJs

TIpeoGpasoBarenb UMeeT (YHKIMIO 3aLUTHI C TTOMOIIBIO ITAPOJIS MOIb30BATENs. DTHM MApOJIeM SBIACTCS
noboe HeHyeBoe yncio B nmapamerpe P7.00. 3amuTa naponaeM HauMHACT JISHCTBOBATH MPH BBIXOJIE U3 PEXKIMA
penakTupoBanus napamerpa. Haxvure xnonky PRG cHoBa, 1 Ha qucriee nosiBUTCs «--». J1st BXoza B
00BIYHOE MEHIO MOJIb30BATEIIIO MOTPEOYyEeTCsl MPABUIIBHO BBECTH N1ap0Jlb, HHAYE BOWTU HE yHACTCSL.

Ecnu Hy»HO OTMEHNTH (DYHKIWMIO 3aIIUTHI TaPOJIEM, MOKHO BOMTH TOJIBKO 4epe3 Mapoib H yCTAaHOBUTh
P7.00 ma 0.
4.6. Bpoa aBHraTe/si B 3KCILIyaTanuio (mepBoe BKJIIOYCHHE)

3. Tloaxnrounre Ka6em/1, KaK ITOKa3aHO HUXKE.

MC CB

R LY
—_—r R U

S P
—r S v

T P

|

TpexdasHoe nuTaHne 3aSeMJ'IeHI/Ie

(oaHodbasHoe noakntoyerne: R T)

Cxewma: [ToakiioueHHe CHIIOBBIX KaOelei.

1. Yoenurecs B NIPaBUJIIBHOCTH ITOAKITIOYCHUS Ka6enel7[, BKJIFOUUTE BBIKJIIOYATEb IUTAHUS U ITOJaliTe

nuranue. Ha nucriee nmpeo6pasoarens yacToTsl cHavana nossutcs « HELLO», a 3atem 50.00.
2. Yoeaurech, 4TO B KaUeCTBE HCTOUHHKA OCHOBHOW 4acTOTHI BhIOpaHa mudposas Hactpoiika (P0.03=0/1).
3. VY6eauTeck, 4TO B KauecTBE HCTOYHNKA KOMaH]| BeIOpaHa manens ynpasneHus (P0.01=0).

4. Jlnsa 3amycka Haxmute kHonky RUN: nnaukarop RUN 3aropaercs, u JBuraTenb HaUMHAeT paboTaTh.

5. HasxumaiiTe KHOMKH « » U « » JUIA TIOBBIIICHUS U IMIOHWKCHUSA YaCTOThI 1 HpOBepﬂﬁTe, HOpMaJIBHO

Jm paﬁoraer JBUTATEIIb Ha PA3JINIHBIX JaCTOTaX.

6. Haxmure «@)), 4TOOBI OCTAHOBUTH npeo6pa3013a’rem> YacTOThI, U OTKIIFOYUTE ITUTAHUE.

ITpumeuanne: Kareropnueckn 3ampernaeTcs NoAKIoYarh Gaspl ceTd K BBIXOIHBIM KitemMaM U, V u W
peoOpa3oBaTes 4aCTOThL. DTO IPHUBEIET K Cephe3HOMY MOBPEXKIACHUIO IPUBO/IA.
W3 coobpakeHuii 6€30MacCHOCTH Iepe]] MEPBBIM ITyCKOM CIIEIYeT OTCOSAMHUTH IABHUTATENb OT NPUBOANMOTO
000py10BaHUs, pacleniB My pTy HIH CHSIB PEMEHb.
VY6enurecs, 4TO ABUraTelb BpalaeTcs B IPaBWILHOM HanpasieHuu. Ecin Het, noMeHsiiTe MecTaMu JTI00bIe
nBe (a3l Ha ktemMax U, Vu W.

Y6enutech, 4TO ABUTATEINH MOJIXOAUT K TPE0OPa30BaTENIO YACTOTHI II0 MOIIHOCTH.
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I'naBa S: Tabimma mapamMeTpoB

Kon Tlapamerp Jluama3oH HaCTPOUKHU 3:22§§§§Z N3menenne
I'pynna PO — BasoBrbie mapamerpsl
0: BexropHoe ynpaBieHue 6e3 gaTauka ,
Bhi6on pesima YaCTOTHI BPAILICHUS
P0.00 nal BIJ)I f}msl 1: U/f-perynupoBanue *
yup 2: BekTopHOE ynpaBiieHHE C JaTYHKOM 0
YaCTOTHI BPAILICHUS
Bhi60D HCTOUHIKA 0: ITanens ynpasneHus
P0.01 KOMa: 1: KiteMMBI BHEITHHX KOMaH]T 0 ¥
n 2: KommyHukanuoHHsli mopt RS485
3anomuHanue UdPoBOH | -
P0.02 | HAacTpO#KM 4AaCTOTHI MPH (1) ?:Hii;ﬁr;};mb 1 PAS
OCTaHOBE :
0: Lindposas HacTpoiika 4aCTOTHI C MAHEIH,
NPH OTKAa3¢ MUTAaHUS YacTOTa He
3aIIOMHHAETCSL.
1: ITudposas HacTpoiika 4aCTOTHI C MaHENH,
IIpH OTKA3€ MUTaHHs YacTOTa
BuiG 3aIIOMHHACTCSL.
P0.03 pIoop HCTOqHHR% 2: Ananorossri Bxog All (-10-10 B) 1 *
’ Sa/laHHs OCHOBHOH 3: Ananorossii Bxox Al2 (0-10 B/4-20 MA)
HACTOTH! 4: TloTeHIIMOMETp Ha TaHEeIH YIPaBICHUs
5: MmynbcHBIN BXOJ,
6: Ilpocroii ITJIK:
7: MHorocTyneHuarsle HHCTPYKIHMK
8: ITN/1-perynsTop
9: KOMMYyHHKAIMOHHBIH MOPT
po.4 | MaxcmanLIas 50,00-400,00 Tt 50,00 'y *
BBIXOJIHAs YaCTOTA
po.os | Bepxii mpexen P0.06 — P0.04 5000 | %
paboyeii 4acTOThI
P0.0g | MR mpeen 0,00 Tt — P0.05 0,00 T %
paboueii 4acTOThI
po.o7 | Llndponoe sanaime 0,00 I'x — P0.04 50,00 'y Y

HacCTOThI
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. 3aBojcKast
Kon Ilapametp Jlnama3oH HaCTPOUKHU AICK W3menenne
HacTpolika
3aBUCUT OT
P0.08 | Temm pasrona 1 0,00-65 000 ¢ PAY
Mojenm
3aBHUCHUT OT
P0.09 | Temm Topmoskerus 1 0,00-65 000 ¢ PAY
MoJieNnu
Br160op HanpabneHus 0: IIpsimoe
P0.10 0 PAS
BpallCHUs 1: O6partnoe
3aBUCHUT OT
P0.11 | Hecymas gactora 0,5-16,0 xI'q %
MOJen
Koppexkuus Hecymei
0: Her xoppeximu
P0.12 | 9acTOTHI B 3aBUCHMOCTH PPeKL 1 PAS
1: ABTOMaTHueCKasi KOPPEKIUs
OT TeMIIepaTyphl
0: He ucnons3yercst
1: BoccranoBieHHe 3aBOJCKONH HACTPOHKHI
Huanmmanuzanms
P0.13 apaMeTpoB, KpoMme Tpymmsl P2 0 *
apaMeTpoB
(ITapameTpsr gBUTaTENS)
2: Y naneHue 3anucaHHoN HHpopManuu
Be160op ncrounnka
N Ananornuno P0.03 (Bsibop ucrounnka
P0.14 | BcriomoratensHON . 0 *
OCHOBHOI1 4aCTOTBI)
YaCTOTHI
Bri6op 1manasona
P0.15 BCIIOMOTaTeIbHOMN 0: OTHOCHTEIBHO MAaKCHUMAIBHOM 4aCTOTHI 0 A
’ YacTOTHI IPH 1: OTHOCHUTEIBHO OCHOBHOM 9aCTOTHI
HaJIOXKEHUH
Junanazon
BCIIOMOTaTeNbHOMN
P0.16 0-150 % 100 % Y
YacTOTHI IPH
HaJIOXKECHUH
Enunnner: Beibop necrounnka 4acToTsl
0: McTOYHNK OCHOBHOM 4acTOTHI
1: KomOunHamms ocCHOBHOH 1
BCIIOMOTaTeIbHOMN YacTOTHI (BapUaHTHI
33/1a10TCS Pa3psIOM JECSTKOB
Bri60p HamOKEHUS o PaspANIoM X ) .
N 2: IlepexmodeHre MKy OCHOBHOM U
OCHOBHOM 1 N
P0.17 . BCIIOMOTaTEIbHON 4acTOTaMH 00 e
BCIIOMOTaTeNbHOMN .
wacTor 3: IlepexmoveHne MKy OCHOBHOM
4acTOTOH M KOMOMHAIMEH OCHOBHOH 1
BCIIOMOTaTENIbHON 4acTOT
4: IepekiaroyeHre MeX1y TOTOIHUTEIBHOH
4acTOTOH M KOMOMHAIMEH OCHOBHOH 1
BCIIOMOTaTEeILHON 4acTOT
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3aBojcKas

Kon Tlapamerp Jluama3oH HaCTPOUKHU . Usmenenune
HACTpOHKa
Jecsatku: BapuanTsl KOMOMHAIIMN OCHOBHOM
U BCIIOMOTATEIbHON YaCTOTBI:
0: OcHoBHas + BcriomoraresnbHas
1: OcuoBHast — BciomorarenbHast
2: MakcuMaslbHOE 3HaUCHUE U3 JIBYX
3: MuHHMaNbHOE 3HAYCHHUE U3 ABYX
0: JIByXmpoBOaHOM pexum 1
PO.18 Pesxxum pabounx komauy | 1: JIByXnpoBoaHoii pexum 2 0 *
' 4yepes KIEMMBI 2: TpexnpoBoaHoOif pexum 1
3: TpeXnpoBOAHOI pexuM 2
T'pynna P1 — Ynpasjenue 3amycKkoM H 0CTAHOBKOI
0: 3amyck co cTapTOBOI YaCTOTHI
P1.00 | Pescum sanycxa 1: CHavana AHHAMHYECKOe TOpMOJKeHHe, a 0 A
3aTeM 3aIlyCK CO CTapTOBOW YacTOTHI
2: 3amycK ¢ oJXBaTOM JBUTATEIs
P1.01 | CraproBas uacrora 0,00-10,00 I'g 0,00 I'g Y
p1.o2 | Bpewa yaepuanis 0,0-100,0 ¢ 0.0¢ *
CTapTOBOW YacCTOTHI
Tok nuHAMHYECKOTO
P1.03 | TopmosKeHHUS TIEpen 0-100 % 0% *
ITyCKOM
BpeMmst IHHAMHYECKOTO
P1.04 | TopMoxeHus nepen 0,0-100,0 ¢ 0,0c *
ITyCKOM
0: 3ame uIeHHE IO OCTAHOBKH;
P1.05 | Pexum ocranosa FUICHHE 1 0 PAS
1: CBoGoaHBIi BBIOET
YacroTa Havana
P1.06 AUTHAMHICCKOTO 0,00 'y — MakcumansHas yactora P0.04 0,00 I'rg Y
TOPMOKEHHS [IPH
OCTaHOBE
3anepixkka
HMHAMHYECKOTO
P1.07 |# 0,0-100,0 ¢ 0,0¢ H
TOPMOKEHHS [IPH
OCTaHOBE
Tok qMHAMHYECKOTO
P1.08 | Topmoxenus mpu 0-100 % 0% *
OCTaHOBE
Bpems anHamMu4yeckoro
P1.09 | TopMoxeHus npu 0,0-100,0 ¢ 0,0c Y
OCTaHOBE
CreneHb HCHOJIB30BAHUS
P1.10 | nuHaMUYECKOTO 0-100 % 100 % ¥
TOPMOKEHHS
P1.11 | PeBepcupoBanue 0: PeBepc paspenren; 1: Pesepc 3anpereH. 0 *
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. aBOJICKas
Kon Ilapametp Jlnama3oH HaCTPOUKH 3ason o W3menenue
HAcTpoiKa
YacToTa B TOJTYKOBOM
P1.12 cro OJIKOBO 0,00 'y — MakcumainpHas 4acToTa 5,00 I'g %
pexume
0: HaunHasi ¢ 9acTOTHI OTKITIOUCHHUS
Pexxum moucka 4acToThl
P1.13 1: HaunHast ¢ 4aCTOTBI MUTAHHS 0 *
BpAaLICHHS : o
2: HaunHasi ¢ MAKCHMaIbHON YaCTOTHI
K Th TOUCKA
pl.14 | CxOPOCTE nOKC 1-100 20 ¥
YaCTOTHI BPAILICHUS
Tok mpu oucK
pl.15 | OXmprmomcke 50-200 % 100 % Y
YaCTOTHI BPAILICHUS
I'pynna P2 — IlapameTpsl ABUTaTEIS
0: IIpuBoa Tna G TSHKEIOTO pexRUMa
WHaukanus tamna 3aBUCHUT OT
P2.00 paboTsl .
npusoza G/P . MOJIeTT!
1: IlpuBox tumna P serkoro pexuma paboTsr
0: aCHHXpPOHHBI JBUTATENb C
CaMOOXJIAXKICHHEM 0
1: aCHHXpPOHHBIN J[BUTATENb
P2.01 | Beibop Tvna nBurarens CHIXDO X eme *
MIPUHY TUTEIBHON BEHTIIISIIUEH
2: CHHXPOHHBII ABUTATEIb C TTOCTOSHHBIMU 2
MarHuTaMu
Homunansras ABHCUT OT
P2.02 |0 0,1-1000,0 kBt SABHCHT O *
MOIIIHOCTb JIBHTaTEIIs MOJeIN
HomuHanpHas yactot
P2.03 N as dacrora 0,00 'y — MakcumaipHas 4acToTa 50,00 I'n *
JIBUTATEIS
HomuHnanbHast CKOpOCTb
P2.04 P 0-65 535 06/Mun 1460 06/MuH| *
BpAIECHHS IBUraTest
HomunansHoe 3aBUCHUT OT
P2.05 0-2000 B *
HalpsDKEHHUE JIBUTATEIIS MOJEIN
HomuHaneHeIH TOK 3aBUCHUT OT
P2.06 0,1-2000 A *
JIBUTATENs MOJeIN
ComnpoTuBieHHEe cTaropa SABHCHT OT
P2.07 | acuHXpOHHOTO 0,001-65 535 Om *
MOJeIN
JIBUTATENs
ComnpoTuBieHHe poTOpa SABHCHT OT
P2.08 | acuHXpoHHOTO 0,001-65 535 Om *
MOJeIn
JIBUTATENs
WH1yKTUBHOCTH
acCesTHUS 3aBUCHUT OT
p2.09 |P 0,01-655,35 MI'n *
ACHHXPOHHOTO MOJIeIH
JIBUraTeNs
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3aBojcKas

Kon Tlapamerp Jluama3oH HaCTPOUKHU macTpoliKa N3menenne
Bzanmnuas
P2.10 | HHAYKTHBHOCTS 0.1-6553.5 MI'n 3aBHCUT OT *
00MOTOK aCHHXPOHHOTO Mozenu
JIBUTATEISI
Toxk xo10CTOro0 X012 SABHCHT OT
P2.11 | acHHXPOHHOTO 0,01 A—P2.06 *
Mozenu
JIBHTATENISI
P12 ComnpoTHuBIeHHE cTaTOpa 0.001-65 535 Om 3aBHCUT OT *
CHUHXPOHHOTO JJBUTIaTEIIs Mozenu
MunykTuBHOCTH ABICHT OT
P2.13 | cunxponHoro asurarens | 0,01-655,35 mI'n SABHCHT O *
MoJenm
1o ocu D
WHyKTUBHOCTH ABHCHT OT
P2.14 | cunxponHoro xurarens | 0,01-655,35 mI'n SaBHCHT O *
MoJenm
1o ocu Q
P16 TIpotuso D/AC 0.1-6553,5 B 3aBHCHUT OT *
CHHXPOHHOTO JIBUTaTEIIs MoJenm
P2.1g | LACHO MMIYILCOR 1-65 535 1024 *
JlaTYHKa
0: MukpemenTHsIi 2HKOAEp ABZ
P2.19 | Tun natumka 1: Pe3onsBep 0 *
2: PesepBHbIii
Yepenosanue pa3 A u B 0: Tpsvoe
P2.21 | uHKpEMEHTHOTO 1: OBpatHoe 0 *
sHKozepa ABZ - op
P2.22 Y CcTaHOBOYHBI yroJ 0.0-359.9° 0.0° *
SHKOZepa
P23 Yepenosanue ¢pa3 U, V | 0: IIpsimoe HanpaBieHne 0
’ u W srkonepa UVW 1: OGpartHOe HanpaBiIeHUE
poo4 | CAmBHr QasdmKonepa | ) 359 go 0,0°
’ uvw ’ ? ’
pa.g5 | “HCIO Hap nomocos 1-65 535 1 *
pe3oibBepa
P2.26 Taiim-ayT cBsI3H C 0.0s: Het peakuuu 0 *

SHKO/IEPOM

0.1s-10.0s
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peryJIMpoBaHHH 4acTOTHI
BpaICHUS

. 3aBojcKas
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpORIKS Wzmenenune
1: Crarudeckast aBTOHACTPOHKa
2: JlnuHamMuuecKas aBTOHACTpOIKa
3: Crarudeckast aBTOHACTPOHKa 110]
P227 PesxuM aBTOHACTPOHKH HarpysKoit . 0 *
HAa JIBUTaTEllb 11: Crarudeckast aBTOHaCTpOHKa
CHHXPOHHOTO [JBUTATeIs IO HATrPy3KOi
12: lnnamMu4ecKast aBTOHACTPOHKa
CHHXPOHHOT'O JIBUTaTeNs 0€3 Harpy3Ku
I'pynna P3 — [TapameTpsl BeKTOPHOT0 yNpaBJieHHs IBHraTeeM
[ponopiuronansHoe
P3.00 | ycunenue 1 xoHTYpa 1-100 30 PAY
YaCTOTHI BPAILICHUS
Bpemst HHTErpUpPOBaHHS
P3.01 | 1 xoHTypa 4acTOTHI 0,01-10,00 ¢ 0.50s PAY
BpaIECHHS
P3.02 | Yacrora nepexitouenus | 0,00 — P3.05 5,00 'y P
[IponopunonaisHOe
P3.03 | ycunenue 2 KoHTYpa 1-100 20 Ad
YaCTOTHI BPAILICHUS
BpeMmst HHTErpUpPOBaHHS
P3.04 | 2 xoHTypa 4acTOTHI 0,01-10,00 ¢ 1.00s Ad
BpaIICHHS
P3.05 | Yacrora nepekmoueHus | p3.02 — P0.04 10,00 'y Ad
P3.06 VYcunnenue KOMIEHCAMU 50-200 % 100 % %
CKOJIBXKEHHS
IMocrostHHast BpeMeHU
P3.07 | gunbTpa B KOHTYpE 0,000-0,100 ¢ 0,000 ¢ PAY
YacTOTHI BPAILCHUS
Ycunenue
P3.08 | mepeBo30ysKIeHUS NpH 0-200 64 Y
BEKTOPHOM YIPaBICHHN
0: TTapamerp P3.10
Hcrovynuk 3aganus o
BEPXHErO MDeIeNa 1: Ananorossiii Bxox All
P pex 2: Ananorosslii Bxox Al2
P3.09 | MmomeHTa MpH : 0 Yo
3: [loTeHIMOMETp MaHENH YIPaBICHUS
perympoBaHHUH 4acTOTHI | "
5 s 4: My ibCHBIA BXOJ|
pate 5: KoMMyHUKanmoHHBI HOPT
Iudposas HacTpoiika
BEPXHETO Ipeena
P3.10 | MmomeHTa npu 0,0-200,0 % 150,0 % Yo

I'pynna P4 — Iapametpsl U/f-peryanposanus
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3aBojcKas

Kon Tlapamerp Jluama3oH HaCTPOUKHU macTpoliKa N3menenne
0: JIuneitnas xpusas
. 1: Jlomanas xpuBas
P4.00 Buibop xpusoii U/f- 2: KBagpaTuuHas KpuBas 0 *
peryanpoBaHus X o
3: PaznenbHbIH pexum 1
4: PaznenbHbIil pexuM 2
0,0 %: (aBTOMaTHYECKOE (POPCUPOBAHUE
oy [opamomtte | oy oot |
PYTAILIEro MOMel 0.1-30.0 % oJe
P4.02 Hactora BhikIouCHHA 0,00 I'm — MaxkcuMainpHast 4acToTa 50,00 ' *
(opcupoBaHus MOMEHTa
P4.03 YcuneHnne KOMICHCAMN 0.0-200,0 % 0.0% %
ckonbxkenns U/f
p4.04 | Y CnuCHHC 0-200 64 e
niepeBo3Oyxaenns U/f
py4 5 | Brrxomai uactora B 0,00 T'y — P4.07 0,00 T'rg *
touke 1 xpusoit U/f
pagg | Hampamennenrouxe 1\ o 000, 0,0 % *
xpusoit U/f
pq(7 | Bexommasuactoran | py o5 pg g 0,00 Tt *
Touke 2 xpusoit U/f
p4 g | Hanpamenne nTouke2 | o 00 ¢ o 0.0% *
xpusoit U/f
P4.09 Brixopuas qaC;mTa B P4.07 — HomuHaMBHAS YaCTOTA JIBUTATENS 0,00 I'rg *
touke 3 xpusoit U/f
P4.10 Hanpﬂzkel-me B TOUYKe 3 0.0-100,0 % 0.0 % *
xpusoit U/f
0: ITudposas nactpoiika (P4.13)
HlcTouHuK HampspKeHus 1: Ananorossii Bxox All
P4.11 | B pa3mensHOM pexume 2: Ananorosslit Bxox Al2 0 *
u/f 3: TloTeHIOMETp MaHEeNN YIpaBIeH s
4: Nmmynscublii Bxox (X5)
Lludpposas HacTpoiika
P4.12 HICTOHHKA HADAKCHIT 0 B — HomuHanbHOE HaNpspKEHHUE JIBUTATENS 0B Y
B Pa3IeIbHOM PEKHME
u/f
Bpewms Hapactanus
P4.13 | HanpspKeHUS B 0,0-1000,0 ¢ 0,0c e
pasnensHOM pexnme U/f
Bpewmst cHIKeHUs
P4.14 | HanpsokeHus B 0,0-1000,0 ¢ 0,0c Yo
pasznenbHoM pexunme U/f
y/epKaHUs HyJIEBOI .
P4.15 | ckopoctu npu 0: Ecrs, ynepxanne 0 *

BEKTOPHOM YIIPaBJIICHUHN

1: Her ynepxanus
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Ilapametp

Jlnama3oH HaCTPOUKH

3aBojcKas
HacTpoiika

Nzmenenune

P4.16

VYcunenue noaBlieHUs
konebanuit U/f

0-100

40

P4.17

PeskuM moiaBrneHust
koneGanmii U/f

0-4

P4.18

AKTHBaIMS 3aIIUTEI OT
HeperpysKH Mo TOKy

2: He aktuBHa
3: AKTHBHA

P4.19

Tox cpabaTbIBaHuA
3aIUTHI OT EPErPy3KU
10 TOKY

100-200 %

150 %

P4.20

Kosdpdpuunment
CHIDKCHHS 4aCTOTHI IPH
HeperpysKe 1o ToKy

0-100

20

P4.21

Kosdduument
KOMIICHCALUH OT
Heperpy3KH 1o TOKy IpH
YIBOCHHH YaCTOTHI B
pexume U/f

50-200 %

50

P4.22

AKTHBAIHS 3aIIUTHI OT
OIIPOKHUABIBAHUS TPU
TICPCHAIIPSHKECHUH

0: He aktuBHa
1: AxTuBHA

P4.23

Hanpsxenne
cpabaThIBaHUS 3aIUTHI
OT OIPOKUJIBIBAHUS IIPH
NepeHANpPHKEHUU

200-2000

3aBUCHUT OT
MO e

P4.24

Ko>dduument
CHIDKCHHS 4aCTOTHI IIPH
HepEeHANpPSKEHUN

0-100

30

P4.25

Koadpduunent
CHIDKCHHS HATIPSDKCHUS
HPH MEPEHANpPSIKEHHN

0-100

30

P4.26

OrpanudeHue pocra
YaCTOTHI
OIPOKH/IBIBAHHS TTPU
HepeHanpsHKeHHN

0-50,00 I'y

5,00 I'g

P4.27

PexxuMm nopaBneHus
OIIPOKHUABIBAHUSA TPU
TIOHUKCHHOM
HaIlpsHKCHUU

0: He aktuBeH 1: AkTuBeH
2. Tlocie oTka3a MUTaHMS 3aMeJUICHHE C
TemroM TopmoskeHust P8.09 1o octaHOBKH.

P4.28

Kosdppunment KP
OIIPOKH/IBIBAHHS TTPU
HOHUXEHHOM
HaPSDKCHUH

0-100

40

P4.29

Kosdpdunment KI
OINIPOKHIBIBAHUS MTPU
MTOHIKEHHOM
HanpsHKEHUN

0-100

30
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3aBojckast

Kon Tlapamerp Jluama3oH HaCTPOUKHU macTpoliKa N3menenne
KonTponsHoe
HanpsoKeHne
P4.30 | PoccTAUOBICHILTOT 80,0-100,0 % 85,0 % *
OTIPOKHU/IBIBAHUS TIPH
TOHUKEHHOM
Hanpspkennn U/f
Bpewms xonTponsHOTO
HaMNpPSKCHUS
P43] | BOCCTaHOBIEHMA OT 0.0-100 ¢ 0.5 *
OTIPOKHU/IBIBAHUS TIPU
TIOHHKEHHOM
nanpsoxkeaun U/f
Touka ONPOKHABIBAHUS
P4.32 | npu NOHMKECHHOM 60,0-100,0 % 80,0 % *
nanpsxermn U/ (crannaptaoe Hanpsoxenue 3I1T)
I'pynna PS5 — Bxoanble KiaeMMbl
0: Her dynxiun
1: TIpsimoe Bpamenue (FWD)
2: Obpatnoe Bpamenue (REV)
3: TpexnpoBOIHON PEXKUM yIIpaBIICHHs
P5.00 Bri6op (yHKImHI 4: IIpsmoe BpallleHHE B TOTYKOBOM PEXKIME | *
KieMmbl X1 (FJOG)
5: Ob6paTHOE BpaIICHHE B TOTYKOBOM
pexume (RIOG)
6: CBoGOIHBIH BBIOET
7: Copoc ommodku (RESET)
8: Bxoj BHenIHel ommubKu, HOPMaTbEHO
Pa3OMKHYTBIH
9: Kimemma BBEPX
P5.01 Bs160op dyHKIHH 10: Knemma BHU3 3 5 *
. KJIeMMBI X2 11: Ormena Hacrpoiiku BBEPX/BHU3
(KJIEMMBI, KJIaBHATypa)
12: MHorocTyneHuaras KOMaH/ja, Kiemma 1
13: MHorocTyneH4aras KOMaHaa, Kiemma 2
14: MHorocryneHuaras KOMaHzaa, KjiemMMa 3
15: MHorocTyneHuaras KOMaH/ja, kiemMma 4
P5.02 Be16op pynkmn 16: Beibop TeMna pasroHa ¥ TOPMOXKCHUS, 4 *
KIeMMBbI X3 Kiaemma 1
17: Bei6op Temmna pa3roHa ¥ TOPMOXKEHHUS,
KiemMma 2
18: BxoJ BHENIHEH OMINOKH, HOPMATLHO
3aMKHYThII
19: Kinemma BHeNIHEro octaHoBa (aeicTByer
TOJIBKO MPH YIPABICHUH C TTaHESIH
YTpaBJICHUS)
P5.03 Beibop ¢yrxmm 20: IlepekmioueHe UCTOUHUKOB YaCTOTHI 12 *

KieMMbl X4

21: UMy nbCHBIN 9acTOTHBIA BX0x X5

22: TepexiiroueHne MEXy OCHOBHOM M
MpelyCTaHOBJIEHHON 4acTOTOH

23: TlepekioueHre MeXTy BCIIOMOTaTeIbHOM
M IIPEyCTaHOBJIEHHON YacTOTOM
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curnainy Ha All

o 3aBojcKas
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpOliKa H3menenune
24: TlepexmoyeHre HCTOYHNKA KOMAH] 1
25: Taysa ITHM/]-perynsaTopa
26: UnBepcus [TUI-perynstopa
P5.04 BuiGop gymxiuin 27: Hay3£ I/IHTCI’pI/Ip(l))BaZP[SI H%I[—perynmopa 13 *
KIEeMMBI X5
28: Tepexmouenue napamerpos ITH/1-
perynsTopa
29: Bxox cueTunka
30: Copoc cueTdnka
31: Bxox orcuera JIHHEI
32: COpoc MaHHBIX JTHHBI
P5.05 Beibop gy son. 33: Tagmep aKTHBEH 0 *
KIeMMbI X6
34: INay3a xoneOaHHs YACTOTHI
35: 3ape3epBUPOBAHO
36: 3anmper pasroHa ¥ TOPMOKEHHUS
37: Komania AMHAMHYECKOTO TOPMOIKEHH S
38: [lepexmovyeHre NCTOYHUKA KOMaHT 2
P5.06 BLiGOp (yHKLHH JOIL. 32;1;;106;\:4;1 paspeleHus U3MCHEHUS 0 *
’ KiIeMMbI X7
40: Bebop mBurarens, kaemma 1
41: Bebop nmBurarens, Kiemma 2
42: [lepexiovueHne peryIHpOBaHHS YaCTOTHI
BPAILCHUS/KPYTALIET0 MOMEHTA
43: IIpnocranoBka paboTsI
44: Tlonb3oBarenbckas omuoka 1
P5.07 Bri6op Qymkuun gom. 45: Ilonp3oBarenbckas ommoka 2 0 *
' Kyemme! X3 46: Copoc cocrostaus npocroro [TJIK
47: 3anper peryampoBaHHs KPyTSIIETO
MOMEHTa
48: ABapuiiHblif ocTaHOB
49: KiieMMa BHEIITHEr0 OCTaHOBA (OCTAHOB C
TEMIIOM TOPMOKEHUS 4 110 BHEIIHEH
3381 KIMH JIOTI. KOMaH/Ie)
P5.08 KHe?/I[:\/II)L;b)};I; o 50: AKTUBaNKs IMHAMHYECKOTO TOPMOKEHHUS 0 *
51: 3anper 0OpaTHOTO BpaIICHUS
52: 3anper npsiMOro BpaIeHus
53: TIprocTaHOBKA MPOTPAMMEI ITPOCTOTO
TUIK
P5.09 Bri6op dynkimu gom. 0 *
kiaeMMbl X10
Bpewms ¢unbrpanum
P5.10 0,000-10,00 ¢ 0,010 ¢
CHUTHAJIOB Ha KileMMax X
ps.q1 | MuHUMATBHE CHIHAT | 1o 00 B ps 13 0,20B
Ha All
3HaueHue,
P5.12 | coorBerctBytomee mun. | -100,0 — +100,0 % 0,0 % Y

52




Kon

Tlapamerp

Jluama3oH HaCTPOUKHU

3aBojcKas
HacTpoiiKa

Uzmenenune

P5.13

MaxkcumanbHbIi CUTHAT
Ha All

P5.11-+10,00 B

10,00 B

P5.14

3HaucHue,
COOTBETCTBYIOIIEE MAKC.
curHaiy Ha All

-100,0 —+100,0 %

100,0 %

P5.15

Bpems dunprpanum
curHana Ha All

0,00-10,00 ¢

0,10 ¢

P5.16

MuHUManbHBIN CUTHAI
Ha Al2

0,00 B-P5.18

020B

P5.17

3HaucHue,
COOTBETCTBYIONIEE MUH.
curHamy Ha AI2

-100,0 —+100,0 %

0,0 %

P5.18

MaxkcuManbsHBIN cUrHAal
Ha Al2

P5.16 —+10,00 B

10,00 B

P5.19

3HaucHue,
COOTBETCTBYIOIIEE MAKC.
curnamy Ha AI2

-100,0 — +100,0 %

100,0 %

P5.20

Bpewms dunsrparnumn
curnayga Ha Al2

0,00-10,00 ¢

0,10¢

P5.21

MuHUMAaIIBHBIN cUTHAT
MOTEHIIIOMETPA MaHeIn

0,00 B-P5.23

0,20 B

P5.22

3HaucHue,
COOTBETCTBYIOIIEEC MHH.
CHUTHaJIy MOTEHIIMOMETpa
TaHen

0,0-100,0 %

0,0 %

P5.23

MakcuManbHbIi cUrHan
MOTEHIIIOMETPA TTaHeIn

P5.21 -+10,00 B

10,00 B

P5.24

3HaucHue,
COOTBETCTBYIOIIEE MaKC.
CHUTHaJly MOTEHIINOMETpa
TaHem

-100,0 — +100,0 %

100,0 %

P5.25

Bpems ¢punbTpanun
CHMI'Haa NOTEHIMOMETpa
MaHesu

0,00-10,00 ¢

0,10 ¢

P5.26

MuHUMAaJIBHBIN CUTHAT
Ha UMITYJIbCHOM BXOJ1€

0,00 I'y — P5.28

0,00 T'g

P5.27

3HaueHue,
COOTBETCTBYIOIIEE MUH.
CHTHAJIy Ha HMITYJICHOM
BXOJIE

-100,0 - 100,0%

0,0 %

P5.28

MakcuMaibHbII cUrHal
Ha UMITYJIbCHOM BXOJI€

P5.26 — 100,00 xI'x

50,00 I'y

P5.29

3HaueHue,
COOTBETCTBYIOLIEE MAKC.
CHTHAJIy Ha HMITYJIBCHOM
BXOJIE

-100,0 - 100,0%

100,0 %
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JecsTku Teicad: X5

. 3aBojcKas
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpOliKa H3menenune
Bpewms dunsTpannu
P5.30 | curnama Ha ummynscaoM | 0,00-10,00 ¢ 0,10¢ IAq
BXOZE
Enuauner: Beibop kpusoit All
1: Kpusas 1 (2 Touky, cm. P5.11 —P5.14)
2: Kpusas 2 (2 Touku, cMm. P5.16 — P5.19)
3: Kpusas 3 (2 Touky, cMm. P5.21 — P5.24)
P5.31 | BriGop xpusoit Al 4: Kpusas 4 (4 Touku, cM. H3.00 — H3.07) H.321 e
5: Kpusas 5 (4 Touky, cm. H3.08 — H3.15)
Jecsatku: Beibop kxpuBoit Al2, cm. BbimIe.
Coruu: Bei6op KpHBOii MOTEHIMOMETPa
[aHEeJH, CM. BBIIIC.
Enuaumer:
Br160p HacTpOWKY AJIs CUTHAJIA Ha BXOJIE
All HIXKE MUHIMYMa
0: Hactpoiika, COOTBETCTBYIOIIAsI MUH.
Be160p HaCTpOWKH A1t curnaiy Ha Bxoze 0,0 %
P5.32 | curnanos Ha Bxogax Al Jlecatku: BIOOp HACTPONKH JUIS CHTHANIA 000 PAG
HIDKE MHHAMYMa Ha Bxoze Al2 Hmke muaumyma (0-1 cm.
BEIIIIE)
Cotau: BeiOop HacTpoiiku uist cUrHana
MOTCHIIMOMETPA NIAHEJIN YIIPABICHUS HIDKE
muHIMyMa (0-1 cM. BbIIIC)
P5.33 | SAACPAKA peakuin 0,0-3600,0 ¢ 0,0¢ *
KIeMMbI X 1
ps.34 | aAcpia peakun 0,0-3600,0 ¢ 0.0¢ *
KIeMMBbI X2
ps535 | SAACpXKa peakii 0,0-3600,0 ¢ 0,0c *
KIeMMbI X3
0: [TosmoxuTenbpHAast IOTHKA
1: OrpunarenbHas JIOTHKA
Enununner: X1
P5.36 Hacrpoiika Tumna gsoruku Jlecsirku: X2 00000 *
BXOJIHBIX KIIEMM
Cotau: X3
Teicsun: X4
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Kon

Tlapamerp

Jluama3oH HaCTPOUKHU

3aBojckast
HacTpoiiKa

Usmenenune

I'pynna P6 — Beixoanblie KIeMMbI

P6.00

Bri6op Tuna BeIXOAHOMN
xiemmbl FM

0: IMIy IbCHBII BBIXOJ
1: KoMMyTalMOHHEII BEIXOJ

P6.01

Bri6op pynxnum
KOMMYTaI[HIOHHOT'O
Bbixoga FMR

0: Her BeIXOZHOTO CHI'HANTA

1: TIpeobGpa3oBarenb 4acTOTH B pabore

2: JlocTHXKEHHE YacTOThI

3: BrIxoJ curHana HEHCIIPaBHOCTH
(cBOOOAHBII BBIOET)

4: Beixox FDT1 kOHTpOIISt ypOBHS 4acTOTHI

5: Beixog FDT2 KOHTpOIISl ypOBHS YacTOTHI

6: PaGoTa Ha HyJIeBOH UacTOTE BpaIleHHs
(HEeT BBIXOJIHOTO CUT'HAJIA TIPH OCTAHOBE)

7: PabGoTa Ha HyJIEeBO} yacToTe BpaIleHus 2
(¥ BBIXOJTHOH CHTHAII TIPH OCTAHOBE)

8: JlocTUTHYT BEpXHHUH IpeJien 4acTOThI

9: JIOCTUTHYT HIXXHHII IPE/Ie 4acTOThI

10: Jocturayra gacrora 1

11: TocturHyTa yactora 2

12: JlocTUTHYTO BpeMs BKITIOUCHHOTO
MHTAHUS

13: JlocturayTo Bpems paboTsl

14: JlocTHrHYTO 3ariaHMPOBAHHOE BPEMs

15: JlocTHrHyTO 3a1aHHOE 3HAUEHHE
cUeTYHKa

16: JlocTHrHyTO yKa3aHHOE 3HAUCHHE
CUeTYHKA

17: JocTrxeHHne JTHHBL

18: BbIXOIHOM CHTHAI TIPU HOHIKEHHOM

P6.02

Br16op Gynknun
JIOKAJILHOTO peJIeHOro
BBIXOJ1a

HAIPsHKCHUH

19: Ilpenynpexnenne o neperpyske
JIBUTATEIs

20: IpenynpesxaeHue o meperpysKe
npeoOpa3zoBarest

21: OrpaHnueHHe YacTOTHI

22: OrpaHnueHHe KPyTSIIEro MOMEHTA

23:Toros k pabote

24: All > A2

P6.03

Bri6op Gynknun
JIOTIOJIHUTETEHOTO
peneiHoro BbIXoJa

25: Curnan Ha Bxoje All BBIXOIUT 3a
BEPXHUH U HYKHUH IIPEIeIb

26: JIoCTUrHYT HUSKHHI NPEJIEN YacTOTHI (K
BBIXOJIHO¥H CHI'HAJI IIPU OCTAHOBE)

27: JIocTHTHYTO BpeMsl paboTHI.

28: BeIxoJ curnana tpesoru (Bce
HEHCIIPaBHOCTH)

29: BbIX0J1 CHTHAIA HEUCIIPABHOCTH
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cmemnieHus Hynst AOI

. 3aBojcKast
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpOliKa Nzmenenune
(cBOOOIHBII BBIOET U HET BBIXOJTHOTO
CHUTHAJIA IIPU NOHIKEHHOM HAIIPSDKESHHN )
30: JocTurHyT TOK 1 Ha BEIXOZIE
31: JIOCTHTHYT TOK 2 Ha BEIXOJIE
32: OTcyTCTBHE HArpy3KH
33: HyneBoii TOk Ha BBIXOJE
P6.04 Bri60p GyHKImHK ;;l l}E[IOCTI/II‘HyTa temneparypa IGBT moxyns | %
BbIx0ona DO1 : Ileperpy3ka o TOKy Ha BBIXOJE
36: Hanpapienne BpameHus
37: TlpeaymnpesxeHue O Ieperpese JBUraresy
38: 3aBepmien nmk [JIK
39: YrpaBneHue nepegaueii JaHHBIX
Bri6op dynximm
P6.05 | momonHUTENBEHOTO 4 Ad
BeIX0a DO2
0: Pabouvast wactoTa
1: 3aganHast yacToTa
2: BBIXOIHOM TOK
3: BrIxoaHO# KpyTAIMii MOMEHT
4: BbIxoHasi MOIITHOCTH
5: BeIxoaHOE HaNpsHKEHUE
6: Mmmynscnslit Bxox (100,0 % =
100,0 xI'm)
8: 3nauenue All
Bri6op dynximn 9: 3nauenne Al2
P6.06 | mMmybCHOTO BBIXOZA 10:Pe3epBHBIit 0 AS
FMP 11: 3HaueHue JUTMHBI
12: 3HaueHHe cueTYNKA
13: Hactpoiiku nepeaus JaHHBIX
14: YacTtoTa BpamieHus JBUraTels
15: Bexoanoit Tok (100,0 % =
1000,0 A)
16: Brixonunoe nHanpsokenue (100,0 % =
1000,0 B)
17: BIxoHOI1 KpYTAIIMI MOMEHT
(HOMMHAIIBHBIH)
Bri6op dynximn
P6.07 Beixoga AO1 0 *
Bri6op dynximn
P6.08 | IOIOJIHUTEILHOTO 1 Pid
BbIxoza AO2
MakcumaibHas 4acToTa
P6.09 | uMIysIbCOB Ha BBIXOJE 0,01-100,00 I'i 50,00 I'y pie
FMP
pe.10 | KoodPuument -100,0 - 100,0% 0,0% Y
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3aBojckast

Kon Tlapamerp Jluama3oH HaCTPOUKHU HacTpOliKa N3menenne
P6.11 | Yeunenne AO1 -10,00 — 10,00 1,00 Y
Kosdppumnuent
P6.12 | cmemmennus Hyns -100,0 — 100,0% 0,0 % PAq
nonoiaHUTeabHOr0 AO2
pe.13 | Yourenne AO2 ua -10,00 - 10,00 1,00 Yo
1aTe PACIIUPEHUS
3anepxka
P6.14 | kOMMyTaIIHOHHOTO 0,0-3600,0 ¢ 0,0c Y
BbIxoa FMR
3anepkka aKTHBALUH
P6.15 | nokanbHoro peneiinoro | 0,0-3600,0 c 0,0c Y
BBIXOJIa
3ajepiKKa aKTHBALIN
P6.16 | HOMONHHUTETHEHOTO 0,0-3600,0 ¢ 0,0c Y
peeifHoro BeIxo1a
P6.17 | SaACPAKA aKTHBAUMI | o 3600 0,0¢ %
BbIxojaa DO1
3anepiKKa aKTHBALIN
P6.18 | momosHUTENBHOTO 0,0-3600,0 ¢ 0,0c Y
BbIxoaa DO2
0: TlosoxuTenbHast TOTHKA;
1: OrpunarenbHas JIOTHKA
Enunnusr: Knemma FM
P6.19 | HacTpoiika THIAIOTHKH | ecaryy: JlokanbHOe pere 00000 Y
BBIXOJIHBIX KJIEMM
Corau: J[onoHUTENBHOE pelie
Teicsiun: DO1
Hecsrku teicsy: DO2
3aeprkKa BBIKITIOYEHUS
P6.20 | KOMMYTalHOHHOTO 0,0-3600,0 ¢ 0,0c Y
BeIxos1a FM
3agepiKKa BBIKIIIOUCHUS
P6.21 | nmokanbHOTO peseiHOro 0,0-3600,0 ¢ 0,0c Y
BBIXOJIa
3agepiKKa BHIKIIIOUCHUS
P6.22 | 1OMONHATENBHOTO 0,0-3600,0 ¢ 0,0c Y
peJieliHOrO BBIXOAA
P6.23 3aj1epiKKa BBIKIIFOUCHUS 0.0-3600,0 ¢ 0.0¢ e
Bbixoaa DO1
P6.24 3agepiKKa BBHIKIIIOUCHUS 0.0-3600,0 ¢ 0.0¢ A

BbIXoa DO2
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3aBojcKas

. Nzmenenune
HAcTpoiiKa

Kon Ilapametp Jlnama3oH HaCTPOUKH

I'pynna P7 — KnaBnaTypa u MHIAMKAIMS

P7.00 | ITapons momb30BaTens 0-65 535 0 PAY

Enuanus: Beroop naankannu rpynmst C
0: He moxa3bIBaTh;

Br16op rpymms
1: INoka3biBaTh

(YHKIIMOHATBHBIX
apaMeTpoB JUIst
VHJIMKAIIH

P7.01 01 PAY
Jecarku: Beidop naukanuu rpynmnst H
2: He moxa3sIBaTh;

3: [oka3bIBaTh

3ammra napameTpos oT | 0: TlapameTp M3MeHsIeMBIit.

P7.03 o
3aIHCH 1: TlapameTp He H3MEHSACMBIH.

0: He neiictyer 0: Knonka JOG

1: TepekioueHne MEK/Iy KaHAJIOM KOMaHJ C
HaHeIN yIPABICHHUS U KaHAJIOM BHELIHUX
KOMaHJ (4epe3 KIEMMBbI HITH
KOMMYHHMKalMOHHEIH RS485 mopr).

2: To0XKHUTENbHOE M OTPULIATENIBHOE 3 *
HEPEeKITIOYCHHE BPAILCHNUS

3: IIpsiMoe BpAILCHHE B TOTYKOBOM PEKUME

4: ObpaTHOE BpalleHHE B TOTYKOBOM
pexume

5: ObpatHOe BpaIleHue

Br16op ¢ynkuun

P7.04 kuaonku JOG

0: ®yskus ocranoa kHonku STOP
aKTHUBHA TOJIBKO B PEKUME YIPABICHUS C

P7.05 | ®yukiums knornku STOP KJIaBHATypBbI. 1 Y

1: ®yukims ocranoBa kuHornku STOP
aKTHBHA B JTI000OM PEKHUME yIIPaBICHUS.
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Kon

Tlapamerp

Jluama3oH HaCTPOUKHU

3aBojckast
HacTpoiiKa

Usmenenune

P7.06

Wupukanus pabounx
napameTpos 1

Enunumb:

But 0: Pabouas yacrora

But 1: BerxozgHoit Tokx

Bur 2: BerxogHoe HanpspkeHHe
Bur 3: Yacrora BpameHnus npusoza

Jecsarku:

Bur 0: Hanpspxernue 31T
Bur 1: 3anannas yactora
Bur 2: 3nauenue cuerunka
but 3: 3HaucHue JTHHBL

CoTHu:

Burt 0: Craryc BxogHo# KieMMbl X
Bur 1: Craryc Beixognoii kiemmsr DO
But 2: Hanpsokenne na All

Bur 3: Hanpsokenue Ha AI2

Tricsaan:

Bur 0: Pe3epBHbrit

Bur 1: Yceraska [IU/I-perynsaropa
Bur 2: Berxognas MomHoCTh

But 3: BeixogHol KpyTAmuii MOMEHT

003b

P7.07

Wupukarnus padounx
napameTpos 2

Enuaumer:

bur 0: JIuneitnas ckopocTsb

Bur 1: O6patnas cesa3s [TU/]-perynsaropa
bur 2: ®aza nuxia [TJIK

Bur 3: YactoTa HMITy16CcOB Ha MMITYJIBCHOM
Bxoje (k['m)

JHecsarku:

But 0: Texymee BpeMst BKIIIOYEHHOTO
TIUTaHUs

Bur 1: Texymee Bpems paboTs

But 2: OcraBmeecs Bpemst paboThl
burt 3: Uuaukanust OCHOBHOM 4acTOTHI

CotHm:

but 0: Unaukaius BCIIOMOTaTeIbHOM
YacTOTHI

Bur 1: Yacrora Bpamenus 1o sHKOAEpy
Bur 2: ®aktnyeckas yacTora BpalieHHs 110
JATYHKY

but 3: Hanpsoxenue Ha All 1o koppekunu

0000

P7.05

Oynknust kHonkn STOP

0: dynkius ocranosa kHorkyn STOP
aKTHBHA TOJIBKO B PEXKUME YIPABICHUS C
KJIaBHATYPBI.

1: ®ynkims ocranoBa kxHornku STOP
aKTHBHA B JII00OM PEKUME yIPABJICHHS.
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Ilapametp

Jlnamna3oH HaCTPOUKH

3aBojckas
HacTpoiika

Nzmenenne

P7.06

Wuaukanus paboanx
mapamerpos 1

Enununer:

Bur 0: PaGouast yactora

bur 1: BerxoaHoit TOK

but 2: BeixogHoe HampshkeHHE
but 3: YacTora BpameHus npuBoia

JlecsiTku:

bur 0: Hanpsoxenne 31T
bur 1: 3agannas gyactora
Bur 2: 3HaueHue cueTynka
Bur 3: 3naueHue 1IUHBI

Cornu:

but 0: Ctaryc BxogHOU KieMMbl X
bur 1: Craryc BexogHo# ki1emmsr DO
but 2: Hanpsoxenue Ha All

but 3: Hanpsoxenue Ha AI2

Teicsaun:

but 0: PezepBHbIi

but 1: Ycraska [IM/]-perynsaropa
bur 2: BeixogHas MOIIHOCTb

bur 3: BeIxoHO# KpyTSIIHiA MOMEHT

003b

P7.07

Hnpuxanms pabounx
apamMeTpoB 2

Enuaumner:

but 0: JIuneiinas ckopocTsb

bur 1: O6parnas cs3p [TH/]-perynsropa
but 2: daza mukina [JIK

but 3: YacToTa HMITYJIECOB Ha HMITYJIECHOM
Bxoze (k['m)

JecsaTku:

bur 0: Texyiee BpeMsi BKIIOUEHHOTO
ITHTaHUSA

bur 1: Texymiee Bpemst paboTs

bur 2: OcraBuieecst Bpemst paboThI
bur 3: Unaukanus OCHOBHOM 4aCcTOTHI

CotHu:

bur 0: Unaukanus BCIOMOTaTEIBHOM
YacTOTHI

but 1: YacTora BpalieHus 0 SHKOAEPY
but 2: dakTuueckas 4yacTora BpalleHUs 10
JATYHKY

bur 3: Hanpspkenne Ha All 10 koppekiym

Teicsun:

but 0:Hampspkerne Ha Al2 1o koppeknun
bur 1: YcraBka KpyTsIero MOMeHTa

bur 2: YacroTa MMITyJIbCHOTO BXO/a

but 3: 3HayeHune HACTPOMKH Hepeadn
JIAHHBIX

0000
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3aBojckas

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
Enunumb:
Bur 0: 3agannas wacrora
But 1: Hanpsoxenne 31T
Bur 2: Hanpsokenue Ha All
Bur 3: Hanpsokenue Ha AI2
Jecsarku:
P7.08 Wupukanms napametpos | but 0: YcTaBka KpyTSILEro MOMEHTa 0003 e
OCTaHOBA Bur 1: 3nauenue cuerunka
but 2: 3HaycHue JTHHBL
Bur 3: Yacrora Bpamenus npusozaa
CotHu:
Bur 0: Yceraska [IW/I-perynsropa
Bur 1: Craryc xemmer X
But 2: Craryc xnemmsr DO
Kosdppurment
P7.09 | MHAMKAIIUKM YaCTOTHI 0,0001-6,5000 0,300 L]
BpAIIlCHHs IPUBOJA
Temneparypa paguaTopa 00 o .
P7.10 IGBT-vos1y1s 0,0-100 °C .
P7.12 | O6uiee Bpemst pabOTEI 0-65 5354 - .
Yucrno 3HaKOB 10cIe 0: 3HAKOB TIOCIIE 3AMATOH
P7.15 3aIATOH NPU MHAUKAIMK | 1: 3HAK MOCIIE 3amAToH 0 .
’ YaCTOTHI BPAICHHs 2: 3HaKa 110CJIe 3ansIToi
MpHBOJA 3: 3HaKa MocJe 3anaToi
p7.16 | OOuee pems 0000065535 1 - .
BKJIOYCHHOTO ITUTAHHS
I'pynna P8 — BenomoraTebHble QyHKIMH
Ennnnna nsmepenns 0: 1 cexynna
P8.00 | BpemeHM yCKOpEHUS U 1: 0,1 cexyHnmsl 1 *
3aMeJUICHUS 2: 0,01 cexynst
pg.Q] | Lem pasrora B 0,0-6500,0 ¢ 20,0¢ %
TOJTYKOBOM PEKHME
Pg.Q | TCMITOPMOKCHIL B | o 6500 200¢ o
TOJTYKOBOM PEKHME
P8.03 | Temn pasroma 2 0,0-6500,0 ¢ 20,0 ¢ Y
P8.04 | Temn TopMosKeHus 2 0,0-6500,0 ¢ 20,0 ¢ PAS
P8.05 | Temn pasrona 3 0,0-6500,0 ¢ 20,0 ¢ PAg
P8.06 | Temn TopmoskeHnus 3 0,0-6500,0 ¢ 20,0 ¢ Y
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yactorel BBEPX/BHU3

1: 3ajaHHas yacTora

. 3aBojcKast

Kon Ilapametp Jlnamna3oH HaCTPOUKH HACTpORKS H3menenne

P8.07 | Temm pasrona 4 0,0-6500,0 ¢ 20,0 ¢

P8.08 | Temmn Topmosxenus 4 0,0-6500,0 ¢ 20,0 ¢ PAq
D¢ heKTHBHEBIIT TeMI
TOPMOKEHHS 11t

pg.o9 | MOMABTCHIA 0,0-6500,0 ¢ 50¢ Y
OIIPOKHUIBIBAHUS NIPU
MOHIKEHHOM
HaPsDKCHUH
OmnopHas 4acToTa UIst 0: Makcumansnas gactora (P0.04)

P8.10 | Temna pasroHa u 1: 3aganHas yacTora 0 *
TOPMOKEHHS 2: 100 I'm

P8.11 Uenrp okira wactoTs! 0,00 I't — MakcumManbHas 9acToTa 0,00 I'g
nponycka 1

P8.12 Henrp oxma sactoTe! 0,00 'y — MakcumainbHas 9acToTa 0,00 I'rg *
mporycka 2
[omymupuna

P8.13 | yacTOoTHOrO OKHa 0,00 'ty — MakcumaibHast 4acToTa 0,01 I'g *
IIpoIycKa
[Mpomyck gyacToTHOTO 0: He axtuHa;

P8.14 | oxHa mpu pasrone u 0 A

1: AxTHBHA

TOPMOKEHHH
YacroTa nepeKIio9eHus

P8.15 | Mexmy TeMmamu 0,00 'ty — MakcumainbHas 4acToTa 0,00 I'rg *
pasrona 1 u2
YacroTa nepeKIIoueHUs

P8.16 | mexmy TeMmamu 0,00 'y — MakcumaibHast 4acToTa 0,00 I'rg *
TOpMOKeHHs 1 u 2
IMpuoputer pyHKIUH

P8.17 | ToTYKOBOTO peKHMMa 0: Her mpuoputera; 1: Ilpuopurer 0 *
yepe3 KIEMMBI
i 0: IMapamerp P0.05

P8.18 CTOHHHK BEPXHErO 1: Ananorossiii Bxox All 0 *
TIpeAcIa HacTOTRI 2: Ananorosbiid Bxoq A2

P8.19 Cwmernenue BepxHero 0,00 'y — MakcumanbHas yacrora P0.04 0,00 I'g *
IpeJiesia 9acToTh
CMenieHne 4acToThl IpH

P8.20 HAIOKCHIH "CTO?HHKa 0,00 I'y — MakcumanpHas yacrora P0.04 0,00 I'g Y
BCIIOMOTaTeNbHOMN
YacTOTHI
Touka oTcuera Juist . .

P8.21 | xKoMaH/bl H3MEHEHHS 0: PaGouas uactora: 0 *
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3aBojckast

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
Enuunusn: [IpuBsi3ka HCTOYHHUKA YACTOTHI K
KOMaH/Ie C HaHEeNH YIIPaBICHHS
0: Her mpuBsizku
1: ITudposas HacTpoiika 4aCTOTHI
2: Ananorossrii Bxog All
3: Ananorosslii Bxog Al2
4: INoTeHnMOMETp MaHen
5: UmnynscHslil Bxox (X5)
Bui6op MpHBA3KH 6: MHOFOC;I‘y]'[CH‘IaTafI KOMaHza
P8.22 | mcrounmnka 4acTOTHI K 7: Mpocroit ILIK 0000 PAq
HMCTOYHHKY KOMaH/ 8: LU/ -perynarop .
9: KoMMyHUKaMOHHBIH TOPT
Jecstku: [IpuBsI3Ka HCTOYHNKA YaCTOTHI K
KOMaH/I¢ Yepe3 KICMMBI
Coran: IIpuBsi3Ka HCTOYHHUKA YAaCTOTHI K
KOMaH/I¢ Yepe3 KOMMYHHKAIIHOHHBIN OPT
485
Teicstan: [IpuBs3Ka HCTOYHHUKA YACTOTHI K
KOMaH/Ie aBTOMaTHIECKOTO PEXHMa
CKOpOCTh H3MEHCHUS
P8.23 | uepes kemMmy 0,001-65,535 I'g 1,00 I'rg Y
BBEPX/BHU3
TIpo¢uis pasrouna u 0: JIuueitHble pa3roH U TOPMOXKEHHUE;
P8.24 0 *
TOPMOKCHUS 1: S-o6pa3HbIe pa3roH U TOPMOXKCHUE
OtHOCHUTENIBHAS
P8.25 | mnmmrensHOCT Havana S- | 0,0 % — (100,0 % - P8.26) 30,0 % *
00pa3Hoi KpHBOit
OtHOCHUTENbHAS
P8.26 | mnmmrensHOCTH KOHIA S- | 0,0 % — (100,0 % - P8.25) 30,0 % *
00pa3Hoi KpHBOit
pg.27 |!laysampu cuene 0,0-3000,0 ¢ 0.0¢ %
HaIpaBJICHNs BPaLICHNS
3agepiKKa peakuy Ha
P8.28 | BBIXOJ 4acTOTHI 3a 0,0-600,0 ¢ 0,0c Y
HUKHUH 1Ipenen
Peakius Ha BBIXOZ 0: PaboTa Ha H)KHEM IIpeJierie YacTOThI
P8.29 | wacToThI 32 HHKHHIT 1: OcraHnoB 0 PAq
npenen 2: PaGora Ha HyJIeBOW YacTOTe BpAILCHHS
BrI60p 3amuTst oT 0: Het sammrs:
P8.30 | 3amycka Ipu BKJIIOYEHHUH | [IHTEL 0 *
1: 3amura
MUTaHHS
pg.3] | AABTOMaTIICCKOC 0,00-10,00 Ty 0,00 T o
CHH)KEHHE YaCTOTBI
P8.32 | Yposens FDT1 0,00 'y — MakcumaibHas 4acTora 50,00 I'q ¥
P8.33 | I'ucrepesuc FDTI 0,0-100,0 % 5,0 % ¥
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3HAYCHHS TOKA 2

. 3aBojcKast
Kon Ilapametp Jlnamna3oH HaCTPOUKH HACTpORKS Nzmenenne
KoHTpob HOCTHXEHUS
P8.34 | wacToTsl 3a1aHHOTO 0,0-100,0 % (MakcuManbHas YacTOTA) 0,0 % PAq
3HAYCHUS
P8.35 | Yposens FDT2 0,00 'y — MakcumanbHast 9acToTa 50,00 I'n 7
P8.36 | I'mctepesuc FDT2 0,0-100,0 % 5,0 % IAG
KoHTponb nocTrmxeHus
P8.37 | npousBosbHOM gacToTel, | 0,00 I'm — MakcumanbHast 4acToTa 50,00 I'o Pie
3HaveHue 1
KoHTpO1b HOCTHXEHUS
P8.38 | npousBosbHOi wactotel, | 0,0-100,0 % (MakcuManbHas 4acTOTA) 0,0 % PAq
ammuTyza 1
KoHTpob HoCTHXEHUS
P8.39 | npomnsBosbHO# gacToTel, | 0,00 I'm — MakcumanbHast 9acToTa 50,00 I'o PAq
3HavYeHue 2
KoHTpoib HOCTHXEHUS
P8.40 | mpousBosbHOM gacToTel, | 0,0-100,0 % (MakcUManbHAas 9acTOTA) 0,0 % PAG
amIUIuTy A 2
0: Lindposas nacrpoiika P8.43
1: Ananorossrii Bxox All
Pesxum HacTpoliku 2: Ananoroselii Bxox Al2
P8.42 . 0 Ad
YCTaBKH TaiiMepa 3: [loTeHIMOMETp MaHEIN
Jluamas3oH aHaJIOroBOroO BX0OJa
cootBercTByeT P8.43
P8.43 | YcraBka TaiiMepa 0,0-6500,0 Mun 0,0 MuH AS
v 0,0-300,0 %; (100,0 % cooTBeTCTBYIOT
POBEHb OOHApYKEHHS o
P8.44 HOMHHAJILHOMY TOKY JBHUTaTElIs, U IPU 5,0 % AS
HYJIEBOTO TOKA
OCTaHOBE BBIXOJHOTO CHTHAJIA HET).
Pg.45 | SaACpxKa oGHapyxeHH | 1 500 0 0,10¢ o
HYJIEBOTO TOKa
0,
P8.46 ITopor neperpy3sku mno 0,0 % (06H0apy>1<eHm HET) 3 2000 % %
TOKY Ha BBIXOJIE 0,1-300,0 % (HOMWHAJIBHBIN TOK JABUIaTEIIs)
pg.47 | SaACpIKa obHapyKeHI | ) 4 500 0 0,00 ¢ Y
Heperpy3Ku 1o TOKy
KonTpouss noctimkeHus
P8.48 | mpousBoibHOTO 0,0-300,0 % (HOMUHAJIBHBIH TOK JIBUTATEJIS) 100,0 % Y
3HA4YeHHUs Toka |
KoHnTposb noctuxeHust
P8.49 | mpousBoabHOrO 0,0-300,0 % (HOMWHAIBHBIN TOK JABUIaTeIs) 0,0 % Yo
Jarna3oHa Toka 1
KonTposas noctuxeHust
P8.50 | mpousBosbHOTO 0,0-300,0 % (HOMUHAJIBHBIH TOK JIBUTATEJIS) 100,0 % Y
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3aBojckas

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
KonTpons nocrmxenus
P8.51 | mpousBonbHOTO 0,0-300,0 % (HOMUHAIBHBIN TOK JIBUTATEJIS) 0,0 % PAq
JIMana3’oHa Toka 2
Hwxanit npenen
P8.52 | nampsbkeHus Ha BXoJie 0,00 B - P8.53 3,00B ¥
All
Bepxnuii npenen
P8.53 | nanmpsbkeHns Ha BXoJe P8.52-11,00B 7,00 B pie
All
Vpasnenne X
PS$.54 | oxnakuaromm 0: Benrunsarop paboraer npu pabore ITH 0 e
1: BenrunsaTrop paboTaet HENPEPLIBHO
BEHTHJIATOPOM
JocTikenue
P8.55 | remnepatypsr IGBT- 0-100 °C 75°C *
MOJIyJIst
I'pynna P9 — ®ynkuuu I[NA/I-peryastopa
0: Lindposas ycraska (mapamerp P9.01)
1: Ananorossrii Bxox All
BuiGop KaHana yeTaski 2: Ananoroselit Bxoj Al2
P9.00 Hl/I}j[O—p VST Y(al 3: [ToreHIMOMETp MaHEIN 0 Y
peryiirop 4: UmnynbcHbli Bxox (XS5)
5: KoMMyHHKanMOHHBI OPT
6: MHorocrymneHuarast KOMaHza
Po.o1 | Hudponas ycraska 0,0-100,0 % 50,0 % %
MU -perynstopa
0: Ananorossriii Bxox All
1: Ananorossrii Bxoa Al2
2: PesepBHbIii
Bri6op xanana 3: Pasnocts All - AI2
P9.02 | obparnoii cszu [TU/1- 4: NmmnynscHslii Bxox (X5) 0 Y
peryiusropa 5: KoMMyHHKanMOHHBI OPT
6: Cymma All+ AI2
7: MAX (JAI1}, |AI2|)
8: MIN (JAIl}, |AI2|)
P9.03 Hanpasnenue neiictus | 0: Tlpsimoe neficTBue; 0 e
’ IMH/I-perynsropa 1: ObparHoe seiicTBue
Macmtab ycraBku
P9.04 | obpatnoii cesizu [TUJ]- | 0-65 535 1000 PAq
peryistopa
Koadduunent nponopiy
P9.05 | monansHoctu ycunenus | 0,0 —100,0 20,0 PAg

KP1
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Jlnamna3oH HaCTPOUKH

3aBojckas
HacTpoiika

Nzmenenne

P9.06

Bpewms uHTErpUpOBaHUA
TI1

0,01-10,00 ¢

2,00 ¢

P9.07

Bpems
muddepeHmpoBaHms
TD1

0,000-10,000 ¢

0,000 ¢

P9.08

OrpaHu4eHne 4acTOThI
P MHBEPTUPOBAHUH
BBIXOJIHOH CKOpOCTH
MU -perynsropa

0,00 I'iy — MakcumanbHast 4acToTa

0,00 I'g

P9.09

Ipenen
paccornacoBanus [TH/1-
peryiusTopa

0,0-100,0 %

0,0 %

P9.10

Ipenen
IuddepeHIHpoBaHUs
MU -perynsropa

0,00-100,00 %

0,10 %

P9.11

Bpewms usmMenenus
ycrasku [TH/I-
perynaaropa

0,00-650,00 ¢

0,00 ¢

P9.12

Bpewms ¢unprpanum
obpatHoii cs3u [TH/1-
perynstopa

0,00-60,00 ¢

0,00 ¢

P9.13

Bpewms dunsTpannm
Bbixoja [TH/I-
perynstopa

0,00-60,00 ¢

0,00 ¢

P9.15

Koadduument npornopu
MOHAJIBHOCTH yCHIICHHS
P2

0,0 -100,0

20,0

P9.16

Bpewms unTerpupoBaHus
TI2

0,01-10,00 ¢

2,00 ¢

P9.17

Bpems
IuddepeHIpoBaHUs
TD2

0,000-10,000 ¢

0,000 ¢

P9.18

YcinoBue nepextoueHust
napamerpos ITH/I-
perynstopa

0: be3 nepexioueHus

1: Curnain uepe3 KieMMy

2: ABTOMAaTHYECKOEC IEPEKIIOUCHHE B
3aBHUCHMOCTH OT PacCOrIaCOBaHUs
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3aBojckast

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
PaccornacoBanue 1 st
P9.1g | MEPEITIONCHLY 0,0 %— P9.20 20,0 % Fo
napamerpos ITHJ]-
perynstopa
PaccornacoBanue 2 mjist
P9.20 | MEPEKTIONCHLY P9.19 - 100,0 % 80,0 % A
napamerpos ITH]]-
perynstopa
P91 HauaneHoe 3HaYeHHE 0.0-100,0 % 0.0% *
1IN A-perynsropa
Bpewms yepsxanus
P9.22 | HayaJNBHOTO 3HAYEHUS 0,00-650,00 ¢ 0,00 ¢ Y
I A-perynsaropa
Makc. u3MmeHeHue
P9.23 | BRIXOAHOIO CHIHATA3A 1 ) g 109,00 % 1,00 % Fo
TaKT IPH IPSIMOM
JIeCTBUN
Makc. u3MeHeHue
P9.24 | BPIXOAHNOIO CHIHATA3A 1 4 100,00 % 1,00 % Fo
TaKT IpH 00paTHOM
JIeCTBUN
Enunnnsl: OTaenbHOe HHTETPUPOBAHHE
0: He neiictyer;
1: [leiicTByer
CaoiicrBa 5
P9.25 | murerpuposanus [IJI- Jlecsitku: BBIXOQHOM CHTHAI ZOCTUT 00 e
perynstopa Hpeaena.
ITpeKkpaTuTh HHTErPUPOBaHHUE?
0: IpoxomkaTh HHTEIPHPOBAHHUE;
1: TIpekpaTuTh HHTETPUPOBAHHE
3HayeHne KOHTPOJISt 0,0 %: IToTepst 0OpaTHOI CBSI3M HE
P9.26 | motepu oOpaTHOIf CBA3M | KOHTPOIUPYETCS. 0,0 % *
M1 /]-perynsropa 0,1-100,0 %
Bpewmst koHTpOIIs otepu
P9.27 | obparHoii cBsizu [TU]1- 0,0-20,0 ¢ 0,0 ¢ Y
peryisitopa
928 PaGora TTHJL- 0: IIpekparmaer paboTars; 1 e
’ peryJuitopa fpH 1: Ilpomomxkaer paboratb
OCTaHOBE
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yacrora 13

. 3aBojcKas
Kon Ilapametp Jlnamna3oH HaCTPOUKH HACTpORKS H3menenne
Yacrora 3acemanus (P 9.31) —
P9.29 | Hacrora npobyxnenns MaxkcumanbHas gactora (P0.04) 0,00 T'y =
P9.30 | 3anepxka npobyxaenus | 0,0-6500,0 ¢ 0,0¢c PAY
P9.31 | Yacrora 3achimaHus 0,00 I'y — Yacrora npoOyskaenns (P9.29) 0,00 I'g PAY
P9.32 | Bameprka 3achimanus 0,0-6500,0 ¢ 0,0 c 7
BuiG B 0: Joctmxenue 3HadeHust yactorsl (P9.29)
P9.33 n;)ﬁ(;ic}zllcei?m 1: JlocTHKEHHE MPOLIEHTHOTO 3HAUCHUS 0 PAY
(P9.34)
P9.34 | Ilopor npobyxaenus 0,0-100,0 % 0,0 % PAY
BuiG OB 0: Joctmxenue 3HaueHust yactotsl (P9.31)
P9.35 a”ﬁ;ig;ﬂo 1: JlocTiKeHHE MPOLIEHTHOTO 3HAUCHUS 0 PAY
sac (P9.36)
P9.36 | [opor 3ackinanus 0,0-200,0 % 101 % PAe
I'pynna PA — MHoroctynenuyaTas Komanaa, pexkum IUIK
MHorocTymn. KoMana -100,0— 100,0 %
PA.00 ly : a8, (100,0 % cooTBETCTBYET MAaKCHMaIbHON 5,0 % Ad
Hacrora yactore P0.04)
PA.01 ";’;Z‘;’Z‘T’;sz“ KOMARIE, 1 _100,0 - 100,0% 10,0 % %
PA.02 L’:’;‘;’;‘T’:gyn KOMARIE, 1 _100,0 - 100,0% 15,0 % %
PA.03 ";/;‘:;’;‘T’;Zy” KOMAIAZ 1 _100,0 - 100,0% 20,0 % %
PA.04 ":’:c‘;’;:;gy“ KOMARIE, 1 _100,0 - 100,0% 25,0 % Y
PA.05 x‘;’;;’;’gy” KOMAHAZ, 1 1100,0 - 100,0% 30,0 % Y
PA.06 x‘;’;;’;?y“ KOMAHAZ, 1 1100,0 - 100,0% 35,0 % %
PA.07 x‘;’;;’;’gy“ KOMAIAZ 1 _100,0 - 100,0% 40,0 % Y
PA.08 x::;::gyn KOMAHAZ, 1 1100,0 - 100,0% 45,0% Y
PA.09 x‘::;’;ﬁyo” KOMAIAZ, 1 1100,0 - 100,0% 50,0 % Y
PA.1Q | MROTOCTYIL KOMIAL | 100.0 — 100,0% 55,0 % %
PA.11 qMa‘:;’;‘T):lezn KOMARIE, 1 _100,0 - 100,0% 60,0 % ¥
PA.12 | MHOTOCTYIL KOMARAA, | 150 100 0 65,0% ¥
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3aBojckas

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
pA.13 | MuorocTym. komanna, |6 6 100,09 70,0 % ¥
yactora 14
PA.14 | MuorocTym komMaHRa, | 0 6 100 09 75,0 %
yacToTa 15
pA.15 | Muoroctym komauna, | o o 100 09 80,0 % ¥
gacToTa 16
0: BeimosnHeHne 0{HOTO IIMKJIA H OCTAHOB
PA.16 | Pesxum paGotst TUTK 1: BeimonHenue oHOTO 1MKIIA M paboTa ¢ 0 e
MOCIICTHUM 3HAUYCHHEM
2: IlocTosIHHOE TIOBTOPEHHE ITUKIIA
Enuanner:
0: Ilpu OTKIIIOUCHUH IUTAHHS HE
3anoMHHaHUE JaHHBIX 3aIlIOMHMHATB;
PA.17 | IUIK npu oTkase 1: TIpy OTKIIIOYEHHN MUTAHUS 3AIOMUHATH 00 %
MHTAHHUS JlecsTKu:
0: Ilpu ocTaHOBE HE 3aNIOMUHATH;
1: Ilpu ocTaHoBe 3amOMHUHATH
pA.1g | BPeMApadoteina - o 6500 0 ¢ () 0,0 c(a) %
’ crynenu B pexxume IJIK | ’ ’
Tewmn pasrona u
PA.19 | TopmosxeHus s 1-i 0-3 0 *
crynenu B pexxume ITJIK
pA20 | BPeMApaGoTRHA I 6 6500 0 () 0,0 () %
’ crynenu B pexume IJIK | He He
Temn pasrona u
PA.21 | TopmoxeHus st 2-i 0-3 0 *
crynenu B pexxume TTJTIK
Bpems paboTsl Ha 3-i
PA.22 ctynenu s pescnve TUTK 0,0-6500,0 c(4) 0,0 c(1) *
Temn pa3rona u
PA.23 | TopmoskeHus st 3-i 0-3 0 *
crynenu B pexxume TTJTIK
Bpems paboTsl Ha 4-i
PA.24 ctynenu B pescnve TUTK 0,0-6500,0 c(4) 0,0 c(4) *
Temn pa3rona u
PA.25 | TopmosxeHus st 4-i 0-3 0 *
crynenu B pexxume TTJTK
Bpems paboTsl Ha 5-i
PA.26 ctynenu B pexime TUTK 0,0-6553,5 c(u) 0,0 c(q) *
Temn pasrona u
PA.27 | TopmoxeHus ans 5-i 0-3 0 w
crynenu B pesxxume IIJIK
pA2g | BPeApaborsina6-ii o 6553 5 o) 0,0 o) *

crynenu B pexxume TTJTK
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3aBojcKas
HacTpoiika

Nzmenenune

PA.29

Temn pasrona u
TOPMOKEHHS IS 6-1
crynenu B pexxume TTJIK

PA.30

Bpems paboTsl Ha 7-i
crynenu B pexume IIJIK

0,0-6553,5 c(1)

0,0 c(u)

PA31

Temn pasrona u
TOPMOKEHHS I 7 -1
crynenu B pexxume ITJIK

PA.32

Bpems paboTsl Ha 8-i
ctynenu B pexume IIJIK

0,0-6553,5 c(1)

0,0 c(u)

PA.33

Temn pasrona u
TOPMOKECHHS TSt 8-i
crynenu B pexxnme TTJIK

PA.34

Bpems paboTsl Ha 9-i
crynenu B pexxume TTJIK

0,0-6553,5 c(1)

0,0 c(u)

PA.35

Temn pasrona u
TOPMOKEHHS JUIst 9-i
crynenu B pexxnme TTJIK

PA.36

Bpems pabotsr Ha 10-i
crynenu B pexxnme TTJIK

0,0-6553,5 c(u)

0,0 c(9)

PA.37

Tewmn pasrona u
TOpMOsKeHus i 10-i
crynenu B pexxnme TIJIK

PA.38

Bpewms pabotsr Ha 11-i
crynenu B pexxnme TTJIK

0,0-6553,5 c(u)

0,0 c(9)

PA.39

Tewmn pasrona u
TOpMOsKeHHs juts 11-i
crynenu B pexxnme TTJIK

PA.40

Bpewmst pabots! Ha 12-it
crynenu B pexunme TIJIK

0,0-6553,5 c(u)

0,0 c(u)

PA.41

Tewmn pasrona u
TOPMOKEHHS Ut 12-i
crynenu B pexxnme TTJIK

PA.42

Bpewmst padots! Ha 13-it
crynenu B pexunme TIJIK

0,0-6553,5 c(u)

0,0 c(u)

PA.43

Temn pasroHa u
TOPMOKEHHS Juts 13-
crynenu B pexxnme TTIJIK

0-3
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3aBojckas

Kon Tapamerp Jluama3oH HaCTPOUKH HacTpOHKa N3menenne
Bpewms paboter Ha 14-ii
PA.44 crynenu B pexxume [IJIK 0,0-6553,5 c(1) 0.0 () *
Temmn pasrona u
PA.45 | Topmoxenus qs 14-it 0-3 0 Y
crynenu B pexume [IIK
Bpewms pabotsr Ha 15-i
PA.46 ctymenn B pexuve TUIK 0,0-6553,5 c(a) 0,0 c(9) PAS
Temn pasrona u
PA.47 | Topmoxenus js 15-i 0-3 0 PAS
ctynenu B pexxume TTJIK
Bpewmst paGotsl Ha 16-it
PA.48 crynenn 5 pexcme TUTK 0,0-6553,5 c(4) 0,0 c(q) PAq
Temn pasrona u
PA.49 | Topmoxenus s 16-i 0-3 0 PAS
crynenu B pexxume TTJTK
EnuHUIEI H3MepeHust . .
PA.50 | Bpemenn paboTsl B (1) z ((f{zk};gﬂm)’ 0 PAS
pexume ITJIK ’ ¢
0: Ycraska napamerpa PA.00
1: Ananorossiii Bxog All
2: AnayioroBelii Bxoj AI2
Br16op ncrounnka 3+ TloTeHIHOMETD MaHeH
PA.51 | 3agauums wis 1-oi ;L OTCHIMMOMETD narie 0 PAS
rvIeHn B pescime TUTK 4: My IbCHBIN BXOX
cryne pe ¢ 5: Ycraska [IW/I-perynaropa
6: Lludposas HacTpoiiKa 4aCTOTHI,
u3MeHsieMas kHonkoii BBEPX/BHI3.
3amoMHHaHKe cTaTyca 0: He 3anoMuHaTs
PA.52 | knonku BBEPX/BHU3 : 1 PAS
1: 3anmomMuHATH
NIpH OTKa3e MUTaHUs
I'pynna Pb — Kose6aTeabHblii pe:knum, pukcupoBaHHas ATHHA H 0TCYET
basa orcuera st 0: OTHOCHTENILHO OIOPHOI YaCTOTHI
Pb.00 . . M 0 *
4acTOTHI KoJIeOaHHit 1: OTHOCHTEINBHO MaKCHMAIBHO 4acTOTHI
Pb.o1 | AMIIHTYARMACTOTEL | o 00,0 9 0,0 % %
KonebaHui
Pb.02 AMIUIATY/A CKauKa 0.0-50.0 % 0.0 % e
4acTOThI
Pb.03 | Hlepuon sactorsl 0,1-3000,0 ¢ 10,0 c o
KoneOaHui
Bpewms Hapactanuns
Pb.04 | TpeyrosbHOI BOJIHBI 0,1-100,0 % 50,0 % Y

Ka4yaHUsA 9aCTOThI
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Ha BBIXOJIC

1: Pa3pemrena

. 3aBojcKas
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpOliKa H3menenune
Pb.05 | 3amannas mmHa 0-65 535 ™ 1000 m PAS
Pb.06 | daxTHueckas uiMHA 0-65 535 M (1B *
Pb.(7 | 1MCIO MMIYIbCOB HA 0,1 - 6553,5 100,0
mertp (mrar: 0,1)
Pb.og | anmoe snaserne 1-65 535 1000 A
CUeTYHKA
Pb.09 Vka3aHHOE 3HAYECHHE 1-65 535 1000 %
CUCTYHKA
I'pynna PC — Peakuusi Ha HEHCIIPABHOCTH M 3aIIUTA
PC.00 3amuTa ABUTATEIs OT 0 3ampereHa; 1 e
eperpysku 1: Pasperuena
VYcunenue 3amThl
PC.01 | neurarens ot 0,20-10,00 1,00 AS
TICNETDVIKHW
Ko>ddunment
PC.02 | mpenynpexaeHus npu 50-100 % 80 % Y
HeperpysKke ABUraTess
Hanpsixenue ABUCHT OT
PC.03 | cpabarsiBanus Ooka 200-2000 SABHCHT 0 IAY
MOeNH
TOPMOKEHHS
PC.04 | PesepBHblit 0 0 Ad
pC.os | ommsorarerseiiit 0,0-200,0 % 200,0 % *
HOPOT TIeperpy3Ku
ITonw3oBaTenbckoe
PC.06 | Bpems 0OHapyskeHUs 0,0-1000,0 ¢ 60,0 ¢ AS
eperpysKku
@OyHKIHUS 3aMATHL OT
pC.Q7 | KOPOTKOTO 3aMBIKaHHs 0 Hevz[emTByeT 1 X
Ha 3eMJII0 [IPU 1: JleiicTByer
BKJIIOYCHHU
PC.08 YHCIl0 aBTOMaTHIECKUX 0-200 0 e
cOpocoB onmMoOKN
Jeticreue DO npu . .
PC.09 | aBTOMaTH4eckoM cOpoce 0: Hev;[emTByeT 0 Yo
1: JdeiictByer
OLIMOKH
WnTeppan
PC.10 | aBTOMaTH4ecKoro 0,1-100,0 ¢ 1,0 ¢ PAG
cOpoca omnoKu
PC.11 3ammTa oT 00pHIBa (asel | 0: 3anpenieHa | *
Ha BXOJIe 1: Pa3penrena
PC.12 3ammTa oT 00pHIBa (asel | 0: 3anpenieHa | *
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Kon

Tlapamerp

Jluama3oH HaCTPOUKHU

3aBojckast
HacTpoiiKa

Usmenenune

PC.13

Tun nepsoit omuOKK

PC.14

Tun BTopoii ommbKH

PC.15

Tun TpeTbeit
(mocienHeit) ommoOKn

0: Her ommbok

1: Tleperpyska o Toky npu pasrone (E001)

2: Ileperpy3ka 10 TOKY IIpH TOPMOKEHHHU
(E002)

3: Ileperpy3ka H0 TOKy IpH HOCTOSHHOMN
gacrote BpauieHus (E003)

4: Iepenanpspxenne npu pasrone (E004)

5: IlepenanpspkeHue IPU TOPMOKEHUN
(E005)

6: IlepeHanpspkeHUE TPH TOCTOSTHHOM
gacrote BpameHus (E006)

7: OTka3 NUTaHUSA IS HeTnel yIpaBiIeHus
(E007)

8: Ilpocanxa Hanpspxenus (E008)

9: HeucnpaBaocTs npeobpaszosareins (E009)

10: O6pe1B daser Ha Bxozxe (E010)

11: O6pe1B daser Ha Beixozne (E011)

12: KopoTkoe 3aMbIKaHHE JBUTaTeNs Ha
3eMITI0

13: (E012)

14: Pe3epBHbIit

15: Tleperpyska npeo6pasosarens (E014)
Ieperpyska

16: neurarens (E015)

17: Tleperpes moxyneit (E016)

18: OmmOka 3anmucH U YTCHUs

19: mapamerpos (E017)

20: Buenrass ommo6ka (E018)

21: Pesepsnsrit (E019)

22: Pesepsnsrit (E020)

23: Ommbka natunkos Toka (E021)

24: Tleperpes asurarens (E022)

25: HencnipaBHocTh KoHTakTOpa (E023)

26: Ommbxa nepenaun qaHubx (E024)

27: HencripaBHOCTH dHKOepa/maTel PG
(E025)

28: COoit aBTOaanTallU K BHIATEII0
(E026)

29: Ommbka ncxouoit mosuumu (E027)

30: 3amura 000pyOBaHUS OT TEPErpy3KH Mo
Toky (E028)

31: TIpeBbIlIeHHE YAaCTOTHI BPAICHUS
neurarens (E029)

32: HepomycTiMoe OTKIIOHEHUE YaCTOTHI
Bpauntenus (E030)

PC.16

Yacrora npu Tperbeit
ommuoKe

PC.17

Tok npu TpeTbeit
omubke

PC.18

Hanpsoxenue 3IIT npu
TpeThei omunoKe
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3aBojcKas

IIpY TIEpBOH o1moKe

Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpOliKa H3menenune

PC.19 Cratyc BXOJIHBIX KIIEMM ) N
IIpH TpeThei ommoke
CTaTyc BBIXOJHBIX

PC.20 | xnemM mpu TpeTheit - .
omnoke
Cratyc

PCol npeobpasoBares 3 ) o
YaCTOTHI IPU TPeTheit
omnoke
Bpemsi BKiIIOUEHHOTO

PC.22 | nuranus npu TpeThei - ]
omn0Ke

PC.23 Bpems E)aﬁOTLI npu ) N
TpeThbeit ommnbke

PC.o4 Yacrora npu BTOpOit ) N
omn0ke

PC.25 | Tox mpu BTOpOii omuoKe - .

PC.26 Hanpﬂu)lceﬂne 30T npu ) °
BTOPOIi ommoKke

PCOT Cratyc BXO/IHBIX KIICMM ) o
IIpH BTOPO# OIInoKe
CTaTyc BEIXOJHBIX

PC.28 | kiemm npu BTOpOit - .
omnoke
Craryc

PC.29 npeoOpasoBarens ) ) N
YaCTOTHI IPH BTOPOit
omnoke
Bpewms BKIIIOYEHHOTO

PC.30 | muranus npu BTOpoit - .
ommoKH

PC31 BpeMﬂupa60Tm npu ) N
BTOPOIi OIMOKH

PC32 Yacrora npu nepBoit ) N
omnbke

PC.33 Tox npu nepsoit ) .
omnOke

PC.34 Hal‘lpi{zl(eHHe 3MT npu B .
nepBoit ommnodke

PC35 Craryc BXOJIHBIX KJIEMM ) N
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3aBojckas

Kon Tlapamerp Jlnama3oH HaCTPOUKHU macTpoliKa N3menenne
Cratyc BBIXOJHBIX
PC.36 | xemm npu nepsoit - - .
omundke
Cratyc
PCA37 npeodpaszoBarens 3 ) . °
YaCcTOTHI IPH IIEPBOi
omnoke
Bpewms BkroueHHOTO
PC.38 | nuranus npu neppoii - - .
OLINOKH
PC.39 BpCMS{upaﬁoTLI npu ) ) °
TIepBOil OIINOKK
Tun patynka 0: Her
PC.57 T MIIH aTypBI ABUTATEIS 1: PT100 0 *
CMIICPATYPRLABITATENA | 5. p11000
pC.sg | Mopor santumer 0-200 °C 110 °C *
JIBUTATENs OT Ieperpesa
PC.59 | 1OPOT IPCAYIPERACHI | () )1 o 90 °C *
0 Ieperpese JABUraTens
I'pynna Pd — IlapameTpbl mepeaayun JaHHbIX Yepe3 mopt RS485
Br160op nporokona 0: TIporoxon MODBUS
Pd.00 | mocnenoBaTenbHOM 1: Pe3sepBHbIit 0 PAS
CBSI3H 2: PesepBHbIii
0: 300 6uTt/c
1: 600 6ut/c
2: 1200 6ur/c
3: 2400 6ut/c
Br16op cxopoctu 4: 4800 6ut/c
Pd.01 nepeavn JaHHbIX 5: 9600 6ut/c 3 *
6: 19 200 6ut/c
7: 38 400 6ur/c
8: 57 600 6ur/c
9: 115 200 6ut/c
0: Her mposepku (8.N-2)
1: TIposepka uernoctu (8.E-1)
Pd.02 | opwar rarmix 2: TIposepka HeuetHocTH (8.0-1) 0 *
3: Her mposepku (8.N-1)
Pd.03 | JloxaneHsIit anpec 1-247; 0 = mmpokoBemareIbHbIH axpec 1 PAS
Pd.04 | 3amepxka oTBeTa 0-20 mc 2 PAq
Pd.05 Taiim-ayT nepenasn 0,0 (me npumensercs); 0,1-60,0 ¢ 0,0
JIaHHBIX
Pd.06 Br160op nporokona 0: Hecrangaprsrii nporoxon MODBUS 1 e

rnepenadyn TaHHbBIX

1: CranpapTtHslii mpotokonr MODBUS
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4 na Bxoxe Al

o 3aBojcKas
Kon Ilapametp Jlnama3oH HaCTPOUKH HACTpONKS H3smenenune
I'pynna HO — IlapameTpbI pery/iMpoBaHusi KPYTSIEro MOMEHTa
0: PerynupoBaHue KpyTsIIero MOMEHTa He
Pexum perynupoBanus neifcTByeT;
HO0.00 0 *
KPYTAIIEr0 MOMEHTa 1: PerynupoBaHHe KPyTSILEr0 MOMEHTA
JIeHCTBYET
0: YcraBka KpyTsIIEro MOMEHTa C
KJIaBUATY B
MaxkcuMyM yKa3aHHOTO HUJKE JTHana3oHa
(H0.03)
1: COOTBETCTBYET BEpPXHEMY IpeIerly
Bri6op pexuma kpyTamiero momenra (H0.03)
HO0.01 | macTpoiiku KpyTsIero 2: Ananorosslii Bxox All 0 *
MOMEHTa 3: Ananorossiii Bxoq Al2
4: [ToTeHIIMOMETD TIaHEeIH
5: IMnynbCHBII BXOZ
6: KoMMyHUKAIIMOHHBIH OPT
7: Haumensmree u3 18yx (All, AI2)
8: Hambonbmee u3 asyx (All, Al2)
Lindposas ycrapka
HO0.03 | kpyTsiero MomeHra ¢ -200,0 — 200,0 % 150,0 % *
KJIaBHATYPbI
Makc. gacToTa npu
H0.05 | MPAMOM BPAMICHII ¢ 0,00 I't — MakcumManbHas gyacToTa 50,00 I'g IAS
peryaupoBaHueM
MOMEHTA
Makc. yacTora npu
HO0.06 obparou Bpamteih ¢ 0,00 I't — MakcumanbHas 9acToTa 50,00 I'g AS
peryIupoBaHueM
MOMEHTa
Tewm pasrona npu
HO0.07 | perymmpoBannu 0,00-65 000 ¢ 0,00 ¢ *
KPYTSAIIEro MOMEHTa
TemI TOpMOKEHHUS TIPH
HO0.08 | perymupoBanun 0,00-65 000 ¢ 0,00 ¢ Y
KPYTSIIEro MOMEHTa
I'pynna H3 — [TapameTtps! ToMaHo# KpuBoii Al
H3.00 | Mummys KpiBoii 4 Ha | 1o 00 g 3 02 0,00B %
Bxoje Al
CooTB. HacTpoiKa st
H3.01 | muanmyma kpuBoit 4 Ha | -100,0 —+100,0 % 0,0 % Y
Bxoje Al
H3.02 Touka uznoma 1 KpuBoii H3.00 — H3.04 3.00B e
4 na Bxoje Al
CooTB. HacTpoiKa Jyist
H3.03 | touxm m3noma 1 kpusoit | -100,0 — +100,0 % 30,00 % pie
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Kon Tlapamerp Jlnama3oH HaCTPOUKHU 3%0&05“ Usmenenne
HACTpOKa

13,04 | JOuKaMIIONE 2KPHBOI | 113 ) g3 6 6,00 B Fo
4 na Bxozae Al
CoO0TB. HacTpoOiiKa At

H3.05 | Touku u3noma 2 kpusoit | -100,0 —+100,0 % 60,00 % Y
4 na Bxoze Al

H3.06 | MaKcHMyM KpHBOH 4 Ha | 3 04 11000 B 10,00 B %
Bxoze Al
CoO0TB. HacTpoiiKa JJIst

H3.07 | makcumyma xpuBoii 4 na | -100,0 — +100,0 % 100,0 % PAS
Bxoze Al

H3.08 | MHHHMYM KpHBOH S Ha | 14 003 p3 10 0,00 B %
Bxoze Al
CooTB. HacTpoiiKa JyIst

H3.09 | murumyma kpuBoit 5 Ha | -100,0 — +100,0 % 0,0 % Y
Bxoze Al

H3.10 | TouKamstona LRpHBOI | 113 g 3 15 3,008 *
5 Ha Bxone Al
CooTB. HacTpoiiKa JyIst

H3.11 | rouku m3noma 1 xpusoit | -100,0 — +100,0 % 30,00 % Y
5 Ha Bxoge Al

H3.1p | TOuKa HIIOME ZIPHBOI | 113 1 g3 14 6,00 B Yo
5 Ha Bxone Al
CooTB. HacTpoiiKa JyIst

H3.13 | rouku m3noma 2 xpusoit | -100,0 — +100,0 % 60,00 % Y
5 Ha Bxone Al

H3.14 | MaKCHMYMKpHBOH S Ha | 143 15 110,00 B 10,00 B %
Bxoje Al
CooTB. HacTpoiKa st

H3.15 | makcumyma kpuBoii 5 Ha | -100,0 — +100,0 % 100,0 % Y
Bxoje Al

*JToT mapamMeTp 1o yMoJIMaHHI0 HMeeT 3HAaYeHne 0 nost ACHHXPOHHBIX JBUTaTEJIeil ¥ 3HAaYeHue 2

JAJIA CHHXPOHHBIX JIBUraTeJiei.

CHMBOJIBI B MEHIO O3HAYAIOT ciaenyrimee:

«¥o»: DTOT MapaMeTp MOXKHO M3MEHHTb, KOT/a Peobpa3oBaTeib paboTaeT HWIH OCTAHOBIICH.

«¥»: DTOT MapaMeTp HEeBO3MOXKHO H3MEHUTb, KOT1a IpeobpasoBaTess paboTaer.

«®»: Dt0T TapaMeTp HEBO3MOXHO U3MCHUTH B006Ll_[e, OH IMTPUBOJUTCSA TOJIBKO JUIA CIIPABKH.
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Kon [Mapametp MuH. eqMHALA Anpec
I'pynna Co — [TapamMeTpbl MOHHTOPHHI A

C0.00 Pa6ouas wacrora (I'm) 0,01 I'g 5000H
C0.01 BeixoaHoit Tok (A) 0,01 A 5001H
C0.02 Brixonnoe Hanpspkenue (B) 1B 5002H
C0.03 VHauKanys 4acToThl BpallleHHs IPUBOJA 1 5003H
C0.04 HampsbkeHne 3BeHa IIOCTOSHHOTO ToKa (B) 0,1V 5004H
C0.05 3anannas yacrora (I'm) 0,01 I'g 5005H
C0.06 3HaYeHUE CUCTUMKA 1 5006H
C0.07 3HaueHUC UTHHBI 1 5007H
C0.08 Craryc kiaemmbl X 1 5008H
C0.09 Craryc Bbixona DO 1 5009H
C0.10 Hamnpspxenne Ha All (B) 0,01 B 500AH
C0.11 Hamnpspkernne Ha Al2 (B) 0,01 B 500BH
C0.12 Hanpspkenue noreHnuomerpa nanem (B) 0,01 B 500CH
C0.13 Veraska IIM/I-perynstopa 1 500DH
C0.14 Brixonuas MomHocTs (KBT) 0,1 kBt S00EH
C0.15 BerxoxHoit kpyTsimuii MOMeHT (%) 0,1 % 5S00FH
C0.16 Jluneiinas ckopocTh 1 m/MuH 5010H
C0.17 Ob6parnas cBs3b [IM][-perynsaropa 1 5011H
C0.18 daza nukia [VIK 1 5012H
C0.19 YacTora UMITyJIbCOB HA UMITyJIbCHOM BXoze (I') 0,01 I'g 5013H
C0.20 Texy1ee BpeMst BKJIIOUEHHOTO TTUTaHHs 1 muH 5014H
C0.21 Tekymiee Bpems paboThI 0,1 mMun 5015H
C0.22 Octasuieecst BpeMst paboThI 0,1 Mun 5016H
C0.23 Wuaukanus OCHOBHON 4acTOThI 0,01 I'g 5017H
C0.24 Muaukanus BCHOMOTaTeIbHOM YacTOThI 0,01 I'g 5018H
€025 Yacrora Bpa]].[eH]/l(;l’ ;I(Iifl)a'rqmcy (ennHHIA: 0.1 Tt 5019H
C0.26 YacToTa BpalieHus 1o 3HKOAEPY 0,01 T'g 501AH
C0.27 Hamnpsixenne Ha All 10 Koppexiun 0,001V 501BH
C0.28 Hamnpsixenne Ha Al2 10 Koppexiun 0,001V 501CH
C0.29 YcraBka KpyTsILEro MOMEHTa 0,01 % 501DH
C0.30 YacroTra MMITyJIbCOB Ha UMITYJILCHOM BXOJIE 1T 501EH
CO.34 Temueparypa aBuraTes 0,01 B 5022H




I'maBa 6: Onucanue GpyHKIUOHAJIBbHBIX MAPAMETPOB

I'pynna P0 — BazoBble napamerpbl:

1
Be16op pekuma ynpasieHust | 3aBoJcKasi HACTPOIKa 0
0 BexropHoe ynpapieHue 0e3 1aTunKa YacTOThI
P0.00 BpaILCHHs
Jlnana3oH HACTPOUKH 1 U/f-perynuposanue
2 BexTopHoe ynpaBieHue ¢ JaTINKOM YaCTOThI
BpalICHHs

0: BexropHoe ynpaBieHne 6e3 JaT9MKa YaCTOTHI BPALICHHUS:
OTO0 BEKTOpHOE yIpaBiieHHe 0e3 00paTHOI CBSI3M UL BEICOKOIIPOU3BOUTEIBHOTO 000PYI0BaHNS,
paborarorero 6e3 SHKOIEPOB (CTaHKHU, IEHTPU(DYTH, BOJTOYMIBHBIC CTAHbI, MAIITMHBI JJISI JIUTHS IO

JIaBJICHUEM H T. Zl.). Opnun npeoﬁpamBaTenL MOXKET yIIPaBJIATh TOJIBKO OJHUM IBUTATCIICM.

1:  U/f-perynmpoBanue:
YHUBEpCAITBHBIN PEXNUM, 00ECTIeUNBAIOIINH cTaOMIBHYIO paboTy 000pynoBaHus 6e3 SHKOAEpa.
IMoxxoanT M1 IPUBOROB, HE TPEOYIOIINX BEICOKOH TOYHOCTH (BCHTHIIATOPHI M HACOCKI), MIIH KOT[a OJIHH

npeoﬁpasoBaTenL YHOpaBiIs€T HECKOJIBKUMHU NBUTaTCIIAMH.

2: BekTopHOE ynpaBlieHHE C JaTYMKOM YaCTOTHI BPAIICHUS:

DT0 BEKTOPHOE yTpaBJIeHUE C 0OPaTHOI CBA3BIO, T. €. HA BaJly ABUIaTElls JOJKEH OBITh yCTAaHOBJICH
SHKOJIEP, a y Ipeodpa3oBaTels BomKHa ObITh MIata conpsbkenus (PG) ¢ aTuM suKoaepoM. Pexxum noaxomur
JUISL BBICOKOTOUHOTO PETyJIMPOBAHUS YaCTOTHI BPAIEGHHs MIIH KPYTAIIET0 MOMEHTa, HallpuMep,
BBICOKOTIPOM3BOANTEIBHBIX OyMaro/elaTeIbHbIX MAIINH, TOAbEMHUKOB, TU(TOB 1 T. 1. [Ipn sTOM ouH
npeo6pasoBaresb ypapiseT OJHUM JIBUTATEIICM.

IMpumeuanue: IIpu BeIGOpe pexknMa BEKTOPHOTO YIIPABICHUS IIEPe]] HEPBBIM ITyCKOM HYXKHO
BBITIOJIHUTH HIEHTH(HKALNIO apamMeTpoB Jurarens. [Tocie 3Toif npoueaypsl aBTOMaTHIECKH MOTyYCHHBIS
IapaMeTphl IBUTaTeNs Oy Ty T COXpaHEHBI B MaMATH MpeoOpa3oBarTesIs YacTOTH.

IMpu BEIGOpE pexkMMa BEKTOPHOT'O YIIPABIICHHUS CIETYeT YUUTHIBATh, uTo ITH MOKeT ynpaBisTh TOIBKO
OJIHUM JIBUTATEJIEM, U 110 MOLTHOCTH OHU HE JIOJKHBI PA3THYaThCs CIUIIKOM CHIbHO. MONIHOCTH ABHTaTEls
MOJKET OBITh JIMIIL Ha OJMH-JBA yPOBHs HIDKe, yeM y ITU, B mpoTuBHOM cityuyae 3 (peKTHBHOCTD YIIPaBICHUS

MOJKET IMOHU3UTHCA UIIN CUCTEMA 6y}:[eT pa60TaTI> HETIPaBWIBHO.
* 10T nmapameTp no yMo/JIMaHHIO HMeeT 3HAYCHHe 1 pas ACHHXPOHHBIX JABUTaTe e u 3HaYenue 0 st
CHHXPOHHBIX JIBHTaTeJei.

BpI00p HCTOYHMKA KOMAH] 3aBojcKas HacTpoiika 0
0 [Manens ynpasienus
P0.01 P
Jlnana3oH HaCTPOMKH 1 KiteMMBbI BHEITHHX KOMaH
2 Kommynukanuonssi mopt RS485

Bri60p BX0HOTO KaHama A1 KOMaH/{ yIpaBJIeHus peodpa3oBaTenem.
Komanzs! ynpasnenus ITH BkiroyaroT B cedsi: IycK, CTOI, IPsIMOE BpalieHHe, 00paTHOE BpalleHHe,

TOJYKOBBII PEXKUM U T. 1.

0: KomaH/bl ¢ MaHeNN yHpaBlIeHUs

Komans! ynpasenus 3aaiorcs ¢ nomouipio kHorok RUN, STOP u JOG na nanenu IT4.
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JDRIVE

1: BHemHHe KOMaHJBI Yepe3 KIEMMbI

PaGoune KoMaHABI 3aJAI0TCS Yepe3 MHOTO(YHKIMOHAIBHbIC BXOAHbIC KIEMMbL. MOKHO pealtn30BaTh
npsMoe 1 00paTHOE BpallleHUe, MHOTOCTYIICHYAThIH PEKUM U CBOOOAHBIH BBIOCT. KpoMe TOro, MoxHO
YIPaBIATH B IBYX- M TPEXIPOBOAHOM pexumax. [logpoOHble cBeneHns cM. B omicanuu napamerpos P0.18 u
P5.00 - 5.04.

2: Komanna quepes KOMMyHP[KaHHOHHLIﬁ opT
Komannet YHIpaBICHUS 3aal0TC KOHTPOJUIEPOM BEPXHETO YPOBHS YE€PE3 IOPT CBA3HU. HOHPOGHLIG

CBCICHHUS CM. B OITMCAHUH ITPOTOKOJIA CBA3H B I'PYIIIIC ITapaMEeTPOB Pd.

3anomuHanue MU(GPOBOH HACTPOHKH 3 . 1
YacTOTHI IIPU OCTaHOBE OB RO
P0.02
Jlnanasox 0 He 3anomunars
HACTPOUMKH 1 3anoMuHaTH

Ota QyHKIMs JeiicTBYeT TOJIBKO B TOM CIy4ae, eClii B Ka4eCTBE MCTOUHHKA YaCTOThI BHIOpaHa
mudposas HacTpoiika. To ects, ecm mapamerp P0.03 nactpoen na 0 mmm 1.

«He 3amoMuHaTE» 03HAYAET, YTO MOCIIE OCTAHOBKHM IPe0Opa3oBaTels BOCCTAHABINBACTCS 3HAUCHHE
1ndposoit HacTpoiiku yactoTsl P0.07, a H3MEHEHNS YaCTOThI, BHECEHHbIE KHOIKaMu - 4, u ¥ OTMeHSIOTCA.

«3anOMHMHATE) 03HAYAET, YTO MOCJIEC OCTAHOBKH Npeodpa3oBaTers coxpaHseTcs HudpoBas HaCTPoiKa
YaCTOTHI HA MOMEHT I0CJIEHErO OCTAHOBA C YYETOM H3MEHEHHUH, BHECEHHBIX KHOIIKAMHU - A, u ¥,

Eciyt 11 NOBBIICHNS ¥ TIOHWKEHHS YaCTOTHI MCIIONB3YIOTCS BHEITHHE KOMaH/IBI uepe3 KJIeMMHI (T. €.
nBe kiIeMMbl n3 Habopa P5.00 — P5.04 umetor nactpoiiky 9 (Knemvma BBEPX) u 10 (Knemma BHI3)),

OH HeﬁCTByeT Tak XK€, KaK KHOIIKA A n L4 Ha IMaHCIIn.

BLIﬁOp HMCTOYHUKA 3aJ[aHUs OCHOBHOM

3aBojicKas HaCTpoHKa 1
Y4acTOTHI

Llndposas HacTpoiika, Ipu OTKa3e
MUTaHUS YaCTOTA HE 3aITOMUHACTCS

Iudposas HacTpoiika, mpy OTKa3e
MUTAHKA YaCTOTA 3alIOMHHACTCS

Awnanorossiii Bxox All (-10 —+10 B)
Ananorossiii Bxox Al2 (0-10 B/4-20 MA)

P0.03

Junanazon

HACTPOHKHU INoTennnomerp nanenn

WmnynscHbli Bxox (XS5)

IMpocroii IJIK

MHoroc’rynquaTas{ KoMaHaa

X[ |n || W[

IMNJ] perynsarop

9 KoMMyHHKaIIHOHHBIH TTOPT

BriGepuTe BXOAHOI KaHa! JUIs 3aJaHHsI OCHOBHOI! 4acTOThI mpeodpasosarens. s aToro

npegycMoTpeno 10 kaHasoB:

0: Iludposas HacTpoiika (IpU OTKA3e MUTAHUS YACTOTA HE 3aIIOMHHAETCS)

B kadecTBe HaUaJILHOTO 3HAYEHUS 4acTOTHI 3a1aeTcs P0.07. Dto 3HavueHue yacToTel [T MOKHO
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M3MEHATb KHONKaMu - ., 1 ¥ Ha knaBuarype (unm komanaavu BBEPX/BHU3 uepe3 MHOTO(YHKIHOHAIBHBIE
BXOJHBIE KJIeMMBbI). OJJHAKO IPH OTKJIIOYESHHUH U TIOCIEyIOIIEeM BKIIOUCHUH IUTaHus TpeoOpa3oBaTess

3a/1laHHas 9acToTa Bo3Bparnaercs kK 3HadeHnio P0.07 «Lludposas HacTpoiika 4acTOTHI».

1:  Iudposas Hactpoiika (pH OTKa3e MUTAHHS YaCTOTA 3aIIOMHHACTCS)

B kxadecTBe HauanpHOro 3HaUeHMs YacTOTHI 3afaercsa P0.07. Dto 3nayenne yactorsl ITH MOKHO H3MEHATH
kionkamu A, u ¥ ma knaBuatype (uau komangamu BBEPX/BHU3 4epe3 MHOrO(yHKIMOHATbHBIC BXOIHbIC
KIICMMBI).

IIpu OTKITIOYEHUH U TIOCIEAYIOLIEM BKIIOYCHHH IUTaHUs TPpeoOpa3oBaTels 3a1aHHas 4aCTOTa COXpaHsIeT
3HAYCHHE HA MOMEHT I1OCJIC/IHETO BBIKIIOUCHHS C y4ETOM MU3MEHECHNUH, BHECCHHBIX KHOITKAMH Au ¥l
kinaBuatype (win komanzamu BBEPX/BHU3 uepe3 MHOro(YHKIHOHAIBHbIC BXOIHBIC KJIEMMBI).

IIpumeuanne: P0.02 «3anomunanue nudpoBoit HACTPOHKK YaCTOTHI IIPH OCTAHOBE» ONpeeNseT, OyaeT I

HU3MCEHCHHOC 3HaYCHUC YaCTOThI COXPaHCHO B IaMATH npeoﬁpasoBaTeJm TIpH €ro OCTaHOBEC WJIHN HET.

2: Amnanorossii Bxoa All
Bxon nanpspkenns -10 — 10 B, npu oTpuiaTenbHOM CHrHaje ABUraTellb BpaliaeTcsi B 06paTHOM

HarnpapJIeHNH. 3HaYeHNe 3aBoICKoi HacTpoiiku: Bxog 0-10 B.

3.  Amnayorosslii Bxoj Al2
Bxox 0-10 B/4-20 MA, BB160p nepexmouarenem P1 Ha maneny ynpapieHuUs: BICBO = CUTHAT

HanpsHKCHUST / BIIPABO = CHUT'HAJI TOKA. 3aBojcKas HaCTpOﬁKaZ BXOJ HAIPSKCHUS.

4: TloTeHmuoMeTp MaHeNn

YacToTa perynupyercs HenocpeCTBEHHO NOTEHIMOMETPOM Ha MaHelH npeodpasoBaTes.

ITpumedanne: MOTEHIIMOMETP — OUEHB YyBCTBHTENIBHEII y3€1I, M P YaCTOM BPAIEHUH €TI0 MOXKHO JIETKO
MOBPEANTD. JIONTO M YacTO PEeryaupoBaTh UM YacTOTY BPAIIEHHS MPH SKCILTYaTallui He PEKOMEHIYeTCsl.

Ecnu ncnionp3oBaTh BHENTHHUH MOTEHIIMOMETP, CITMIIKOM JUIMHHbIE TPOBOJIA MOTYT IPHBECTH K CIIHIIKOM
6OJIBIIIOMY ITaJICHUIO HATIPSDKCHUS Ha TIOTEHIMOMETPE, YTO MOBIMSACT Ha TOYHOCTH PETyINPOBAHUS YAaCTOTHI

BpameHus.

5:  MmmnynscHslii Bx0x (X5)

OnopHas YyacToTa 3aJaeTcsl BHICOKOYaCTOTHBIMU UMITYJIbCaMH 4epe3 KieMmy X5.

XapaKTepUCTHKN CUTHAJIA HA UMITYJIbCHOM BXOJE: qHara3oH HanpsbkeHus 9-30 B, nnanason wactorsr 0—
100 xI'n. MmmysibcHOE 3a1aHne 4acTOTH BO3MOKHO TOJIBKO Yepe3 KIeMMY MHOTO(YHKIIMOHAJIBHOTO BXoaa X5.

ITpu sTom mapamerp P5.04 nomken 66T HacTpoeH Ha 21.

6: Ilpocroii [TJIK

Ecitit ucrounuk gacrorsl — npocroii [VIK, npeoGpa3oBarenb 4acTOThl MOXKET BBITOJIHATH LUK U3 1—16
KOMaH/1 IIPOU3BOJIBHO 3a/[aBaeMOM 4acTOThI. BpeMs paboThl Ha ITHX YaCTOTAaX M COOTBETCTBYIOIINE TEMITBI
pasroHa u TOPMOKEHHS TOKE MOTYT POM3BOJIBHO 331aBaThCsl 1oNb30BarTeneM. [101poGHbIe CBEICHHS CM. B

OIMCAHUHU IPYTIIEI TapaMeTpoB PA.

7: MHoroctyneHvaTas KOMaH1a

ITpu BEIGOpE pexkiMa MHOTOCTYIIEHYATOH KOMAH/IbI pa3Hble 3HAUCHHS YacTOTHI 3a/1al0TCs Yepe3 pasHble
KOMOHMHAIIMK COCTOSHUS KiIeMM M (PPoBBIX BXoxoB X. J{ist aToro pexxnma npeodpasosarens JCMC no3sossier
Ha3HAYUTD J10 4 KiemM (¢ pyHKuMsAME 12—15) n 10 16 KOMOMHALMH COCTOSIHUS ITHX 4 KJIeMM.

Ecin kieMMbl HHQPOBBIX BXOZ0B X UCIOIBL3YIOTCS AJIs MHOTOCTYTICHYATOH KOMaH/IbI, HyKHO
COOTBETCTBYIONINM 00pa3oM HacTpouTs rpymiy P5. IToapo6HbIe CBEICHHS CM. B OITHCAHHUH CBA3aHHBIX

(YHKIIMOHAJIBHBIX TAPAMETPOB Ipymnmsl P5.
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8: IIMJ perynstop

B kauectBe paboueii yacToTsl BeIOMpaeTcs BoxoaHOH curnan [T/ -perynsaropa. Kak npasuio, on
UCIIOJIB3YeTCs IS YIPABICHHS TEXHOJIOTMYECKHM IIPOLIECCOM C 00paTHOM CBA3BIO, TAKMM KaK CTAOUIN3aLUs
JIaBIICHUSI, TEMIIEPATYPbI, HATSDKCHUS | T. 1. 3a/jaua — MUHUMU3UPOBATh Pa3HOCTh MEXKIY CUTHATIOM 00paTHOH

CBS3U U CUTHAJIOM yCTaBKH.

9:  KoMMyHHMKallHOHHEIH IOPT
OTHOCHUTCS K 3a/ITaHUIO YAaCTOTHI TOCPEACTBOM nepenaunt JaHueix: Js oroit cepun ITU cranmaprHoit
SBIISICTCS HIepe/iaya JaHHbIX 110 npoTokony Modbus RTU. Jlis noiny4eHus HoApoGHBIX CBEICHUIH CM.

HpI/IHO)KCH]/IC B «Onucanue IIPOTOKOJIA ITE€peaavYn TaHHbBIX)» UIN 06paTI/ITCCI> B HaIly KOMIIaHUIO.

MakcuManbHast BBIXOJHAS 3aBojICKas HACTPOHKA 50,00 Ty
P0.04 YacToTa
Jlnama3oH HaCTPOUKH 50,00-4000,00 I'rg

Hcnonb3yercs 1J1s 3ajaHiss MAKCUMAJIbHON BBIXOJHOM 4acToThl peobpasoBarest. Kak mpasuio, 310
3HAUCHHUE PABHO HOMMHAJIBHOI 4acToTe ABMUraTes. EciiM OHO BbIllIe HOMHHAIBHON 4acTOThI IBUTATEs,
BO3MOXHBI H3HOC U MEXaHU4ECKasi BUOpaLs TOAIIHITHUKOB JiBUraTelns. Eciu aBurarens BbICOKOOOOPOTHBII,
HanpuMmep, Kak IBUraTelb i paboThl OT MpeoOpa3oBaTelist 4aCTOThI MM 3IEKTPOIIIUHENb, STOT TapaMeTp
HY>KHO HACTPaMBAaTh B COOTBETCTBUM C (DAKTHYECKHMHU YCIOBHSAMH PaGOTHI.

Ecny B KauecTBE HCTOYHUKA YaCTOTBI UCIIOJIB3YIOTCS aHATOTOBBIN BXOJI, IMITYJIbCHBII BXOJ HIIH
MHOTOCTYyIEHUaTas KoMaHa, ux coorsercTBytomue 100,0 % sBIsAioTCSA 3HaUeHUAMH OTHOCUTeIbHO PO.04.

B pexunme U/f-perymupoBaHust 3T0T apamMeTp MOXHO HaCTpauBaTh Ha 3HaueHue He Boime 4000 I'.

Bepxuwuii npeen 4acToThl 3aBojcKas HacTpoiika 50,00 I'rg

P0.05 Hrwxnwnii npenen gacrorsl P0.06— MakcumanbsHas

Jlnana3oH HaCTPONKH yacrora P0.04

BerHee NIPEeaCIIbHOC 3HAYCHUEC BBIXOJJHOH 4aCTOTHI npeoGpasoBaTenﬂ, KOTOpPO€ HE MOXKET OBITH BBILIIE
MaKCHMaJIbHOW 4acTOTEHI.

JI1s HacCTPOMKM BEPXHETo Tpeieia YacToOThI HCMob3yiTe auamnason ot P0.06 no P0.04

e Hrxuuii mpenen 49acToTsl 3aBoJICKasl HACTPOiKa 0,00 I'rg
PO.

JlnanazoH HaCTPOMKH 0,00 I't —~ Bepxuuii npenen gacrors! P0.05

HmxHee npenenbHOe 3HaYEHHE BBEIXOAHOM 9acTOTHI IpeoOpa3zoBaTes.
Korza pabouast yactoTa OIycKaeTcsi HHKE TOr0 3Ha4eHHUs, Ipeodpa3oBaTesib MOXKET OCTAHOBHTHCS,
IIPOJIOJDKUTH pabOTy Ha HIDKHEM IIpe/eNie YacTOThl WM C HyJICBOH 4acTOTOH BparieHus. KOHKpeTHBIH pexuM

paboTsl onpesessiercs HacTpoiikoi P8.29 (Peakuus Ha BBIXO 4aCTOTHI 32 HUXKHMIT IIPE/Ien).

Lindposoe 3aganne 4acTOTH 3aBojcKas HacTpoika 50,00 I'g

P0.07

Jlnana3oH HaCTPOHKH 0,00 I't — MakcumanbHas gacrota P0.04

Ecnu B kauecTBe MCTOYHHMKA YAaCTOTHI BBIOpaHa «udpoas HacTpoiika» min «xiaemma BBEPX/BHU3»,

B 9TOM Napamerpe 3a1aeTcs HauaJabHoe 3HaueHHe M(poBoit HacTpoiiku yacToTsl ITY.

00 Tewm pasrona 1 3aBojICKas HACTPOIKa | 3aBHCHT OT MOJEIHN
’ JluanazoH HaCTPOWKH 0,0-6500,0 ¢
Tewmt TopMosKkeHust 1 3aBojCKas HACTPOIKa | 3aBHCHT OT MOJEIH
P0.09 JluamazoH HaCTPOWKH 0,0-6500,0 ¢
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TeMn pasroHa — 3T0 BpeMs, HEOOX0JUMOe IPeoOPa30BaTEIIO IS YCKOPESHHUS C HyJI€BOM 4aCTOTHI 0
makcumanbHOi P0.04 (cm. t1 Ha puc. 6-1), a TemMI TOpMOKEHHS — BpeMsi, HEOOXOAUMOE IPeoOPa30BaTEIIO I

3aMeJICHUS ¢ MakcuManbHOU yacToTsl P0.04 1o Hynesoii (cM. t2 Ha puc. 6-1).

Beixoanas gacrora (I'm)

BaszoBas yacrora wis
DA3rOHA/TODMOKEHHUSI

3agaHHas 4acToTa

Bpewms (¢)

T

” ! ) o

DaKTHYECKUI TEMIT Pa3roHa t——————=DaKTHIECKHIT TEMIT TOPMOXKCHHS
|

1
1
1
3agaHHBII TEMIT pa3roHa - Ba[aHHbIil TEMIT TOPMOXKEHHUSI

Pucynox 6-1. Cxema TeMIIOB pa3roHa ¥ TOPMOXKEHHs

Tpeo6pasosarens JCMC noanepKUBaeT 4eTsipe Habopa TEMIIOB Pa3roHa U TOPMOXKEHHUS,
MepeKIIoyaeMble Yepe3 KIeMMbI H(POBBIX BXOJ0B. DTH YETHIpE HAOOpa TEMIIOB Pa3sroHa H TOPMOXKCHHUS
3aJal0TCs CICAYIOIMMH [TapaMeTPaMH:

Tepssrit Habop: P0.08u P0.09.

Bropoii na6op: P8.03 u P8.04.

Tperuit HaGop: P8.05 u P8.06.

Yerseprsiit Habop: P8.07 u P8.08.

Jns peanusanun GpyHKIMY 4-CTYNEHYATOTO PA3roOHa U TOPMOIKEHHS pa3HbIe TEMIThI Pa3roHa U
TOPMOJKEHHUS JODKHBI IIEPEKTIOUaThCs Yepe3 MHOTO(DYHKIMOHAIBHBIC KJIEMMBI, IIPU 3TOM B Ka4eCTBE IIEPBOTO
TEMIIa Pa3rOHa ¥ TOPMOXKEHHUS HCIIOJIb3yeTCs 3HAYCHHE 3aBOJICKOH HACTPOHKH.

B HekoTOpBIX cityyasx (pakTUYECKHil TEMI pa3sroHa M TOPMOMKEHUSI HAMHOTO JIOJIbIIIE 3aJaHHOTO, YTO
OBIBAaCT M3-3a MEPErPy3KH MM OONBINOH HHEPIMH NPUBOIUMON MAlIMHBI, H3-3a CpAOATHIBAHHS 3aIHTHI

npeo6pa3OBaTen;1 OT IIEPETPY3KHU IO TOKY U OT IIEPCHANIPSHKCHUS.

Br16op HanpaBnenus
BpAIICHHS
P0.10 0
JlnanazoH HacTpPOHKH

3aBojicKast HACTPOHKA 0

IIpsimoe HanpapieHue

1 OO6paTHOE HaIpaBJIeHNE

C 1moMoIIbIo 3TOT0 TIapaMeTpa MOXKHO H3MEHHTDh HAIpaBJIeHUE BPAILCHUS JABUIaTels, HE MEHSS ero
MOAKITIOUeHHE. DTO DKBUBAJICHTHO NepecTaHoBKe Mo0bIX JByX (a3 asuratens (U, V, W) uis peBepcHpoBaHus.
Opnaxo nocie copoca napamerpos ITH Ha 3aBojicKHe HACTPOIKM HaNpaBJIeHHE BPALICHNUS JABUTaTEls BEpHETCS
K IiepBoHavanbHOMy. Eciu mocie Hanaaky CHCTEMBI JIBUTATE b He JIOJKEH MEHSATh HalpaBJIcHHUE BPAICHHS,

9TOMi QyHKIMEH HY)KHO MOJIB30BATHCS OCTOPOIKHO.

Hecymaﬂ qacTora 3aBojckast HaCTpOﬁKa 3aBHUCHUT OT MOICIIH

P0.11

JlnamazoH HaCTPOHKH 0,5-16,0 kI'1p

Ota HyHKIHS [03BOJISIET KOPPEKTUPOBATH HECYIIYIO 4acTOTy IpeobpasoBareis. Koppekrupys
HECYILYIO YacTOTY, MOJKHO PEryJIMpOBaTh LIyM JBUTATEIs, N30eraTh MEXaHUYECKOTO PE30HAHCA CHCTEMBI,

YMEHBIIATH TOK YTCYKHU B LEITH U 0CJIa0MISITh TIOMEXH CO CTOPOHBI Hpeo6pasoBaTem.
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Ecnu HECymast 4aCToTa HU3Kasl, YBCJIMINBAKOTCS BBICIIMEC TAPDMOHUKH BBIXOJHOTO TOKA, BO3pACTaroT
TIOTEPHA MOLIHOCTH U HAarpeB 3JICKTPOABUTATEIIS.
Ecnun HeCymast 4aCToTa BbICOKas, TIOTEPU MOIHOCTH U HarpeB ABUTraTeIsl CHUXKAIOTCS, HO YBCININBAIOTCS

IIOTEPHU MOIITHOCTH U HarpeB HpCOﬁpaSOBaTeJ’ISI ¥ YCHIABAIOTCS IIOMEXU C €T0 CTOPOHBI.

Koppexkuus Hecymeit 4acTOThI 1aeT ciaexytomuii agdexr:

Hecymas gacrora Huskas ¥ Beicokas

IIym nBurarens bonbmoit X' Maibrii

@®opma curHaia BEIXOJHOTO TOKa ITnoxast X Xopormas
Harpes nsurarens Cunbabiid B CrnaGbrit

Harpes npeo6pa3oBarens 4acTOThI Cna6brit X CuitbHbIi
Tox yTeuxkn Mausiit K Bosnbioit

YpoBeHb IoMex OT Ipeodpa3oBaTenst Huskuii ¥ Beicokni

3aBoJICcKast HACTPOIKa HECYIeH YacTOTHI pa3indaeTcs B 3aBHCUMOCTH OT MOIIHOCTH IpeoOpa3oBaTes.
XOTs MOJTB30BaTENb MOXKET H3MEHSTH €€ [0 CBOEMY YCMOTPEHHIO, CIIEyeT YIUTHIBATh, YTO IPH HECyIIeH
YacTOTE BBIIIE YPOBHS 3aBOJCKON HACTPONKH HArpeB MpeoOpa3oBaTeist yCHINTCS, U TOTja IPHICTCS CHIDKATh
MOIIHOCTB ITpeoOpa3oBaTens BO n30exaHne aBapuiiHON CUTHANIN3ANNY H3-3a Ieperpesa. 3aBojcKas HaCTpolka
HecyIIel 9acTOThI IPeodpa3oBaTeIs ABISCTCA ONTHMAIbHON . [101p30BaTeIsIM PEKOMEHIYSTCSl HE H3MCHSATD
9TOT NapaMeTp WIN yCTaHABIMBATH 3HAYCHUE KAK MOXHO HIUXKE.

Ecnm HacTpoiika 1mob30Batess BBIIIE 3aBOJICKON, MOTpedyeTcst CHU3UTh MornHocTh T4 Ha 20 % Ha

Kakapli 1 k[T cBepX HecyIel 4acTOTEI.

Koppexkuust HecyIei 4acToThl B .
PP Y 3aBoJICKasl HACTPOIKa 0
P0.12 3aBHCHMOCTH OT TEMIIEPATyPbI
Jlnama3oH HaCTPOUKU 0:Her koppekimn  1: ABTOMarn4eckast KOppeKIHs

Hecymaﬂ JacTOTa KOPPEKTUPYETCSA B 3aBUCHUMOCTH OT TEMIICPATyPhI: pacIlO3HaB BBICOKYIO TEMIICPATYPy
paauaropa, rlpeo6pa3013aTenL YacTOTHI aBTOMaTHYE€CKH CHUXKACT HECYIIYIO 4acTOTYy, YTOOBI YMCHBIIHUTH
HarpeB CBOMX KOMIIOHEHTOB. HpI/I OCTBIBAHWH paaTopa HECyIIast 4acTOTa IOCTECIIEHHO BO3BPAIACTCs K

3aJaHHOMY 3HaY€HUIO. Ora Q)yHKLII/U{ TO3BOJISIET U30€XKAThH aBapHﬁHOﬁ curnanuzanuu 114 n3-3a Tieperpena.

VHnnmanu3anus mapaMeTpoB | 3aBoJcKas HACTPOIKa 0
0 He ncnons3yercs
P0.13 N =
Jlnanasoxn 1 BoccraHoBIIeHHE 3aBOJICKON HACTPOMKH MapaMeTpoB,
HACTPOUKH KpOMe [TapaMeTpoB JABHUTaTeNs
12 VY nanenue 3anucanHoi nHGOpMaImu

1:  BoccTaHoBneHue 3HaY€HNI 3aBOICKOM HACTPOMKH, KDOME MTapaMETPOB JABUraTENs.

IMocne Hactpoiiku P0.13 Ha 1 B Gonblieit yacTy GpyHKIIMOHAIBHBIX IIApaMETPOB Mpeodpa3oBaTes
BOCCTAHABJIMBAIOTCS 3HAUYCHNUS 3aBOJICKON HACTPOMKH, HO ITapaMeTPhl JIBUTATENSI U COOOMICHNS 00 OmMOKax He

BOCCTaHaBJIMBAKOTCA.
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12: Vpanenue 3amucaHHON HHQOpMaIUIH
Vnanenne 3 namsru [TY 3anmucanHbIX cooOmeHnii 00 omuoKax.

ITocie mapaMeTpupOBaHUs 3HAYCHUE B OTOM ITapaMeTPEe aBTOMAaTUYECCKHU BO3BPAIIACTCS K 0.

Br16op ucrounuka
BCIIOMOTaTEIbHON 3aBojicKas HaCTpOiKa 0
YacTOThI
0 Liudposas HacTpoiika (3HaueHue P0.07, U3MEHsAEMOE KHOIKON
BBEPX/BHU3, npu OTKII0YEHHN NUTAHUS HE 3aTIOMUHAETCS)
1 Liudposas HacTpoiika (3HaueHue P0.07, n3MeHAEMOE KHOIKOI
BBEPX/BHU3, nnpu OTKII0UEHHN MHTAHMS 3aIOMUHACTCS)
2 Amnanorosslii curaan All
P0.14
3 Amnanorosslii curaan Al2
Jnanazon
HACTPOHKH 4 IMoTennuomerp nanenu
5 WmmynscHslii Bxog (X5)
6 Ipocroit ITJIK
7 MHorocTyneHuaras KOMaHjaa
8 TN perynsTop
9 KomMMyHHKanMOHHEI TOPT

Ecnn ucTouHnK BCoMoraTelbHON YaCTOTHI HCIIOIb3YETCs KaK He3aBUCUMBIN KaHaJ 33/IaHUS YaCTOTHI,
€ro HCIIOIb30BaHHE TAKOE XKe, KaK y HCTOYHHKA OCHOBHOI 9acTOTHI (CM. COOTBETCTBYIOLIHE YKA3aHUS K
P0.03).

Ecnn ucTouHnk BcroMoraTelbHON YacTOTHI HCIIOIB3YETCs B PEKUME HAIOKEHHS 4acToT (T. €. Korja
OIIOpHAs YacTOTa MOIydaeTcsl B pe3ysIbTaTe KOMOMHAINY HCTOYHHKOB OCHOBHOMN M BCIIOMOTATEIbHOM 4acToT),
Ilpumeuanne:

1. Eciu HCTOYHMKOM BCIIOMOTaTEIbHOM YacTOTHI sBIIsieTCS M(pPOBast HACTPOHKa, mapameTp Hu(ppOBOit
Hacrpoiiku gactotsl (P0.07) He neiicTByer. IIpn 5TOM 10JIB30BaTEIb MOXKET HAIPSIMYIO PETYJINPOBATH
OCHOBHYIO OMIOPHYIO YaCcTOTy KHOTIKaMH - &, u %l ma kiaBuarype (wim komanaamu BBEPX/BHU3
4yepe3 MHOTO(YHKIIHOHAIBHBIE BXOIHBIC KICMMBI).

2. Eciy HCTOYHMKOM BCIIOMOTaTeIbHOM YacTOTHI sIBIIsieTCst aHasoroBble BXxoasl All, Al2, moreHnnomerp
TIAHEeJV WM UMITYJIBCHBIN BXOJI, TO 3HaUCHUE HacTpoikH Bxona 100 % coOTBETCTBYET uara3oHy
HCTOYHUKA BCIIOMOTaTEIbHOM 4acTOTHI, KOTOPBIN MOXHO HacTpouts yepe3 P0.15 u P0.16.

3. Yepes nMITyIbCHBINH BXOJ HCTOYHHK YacCTOTHI 33/1aeTCs II0JOOHO 3aJaHHIO Yepe3 aHAIOTOBBI BXO.

4. B kayecTBe NCTOYHHKA BCIIOMOTATEILHOM M OCHOBHOM 9aCTOTHI HEJIb3s HCIIOJIB30BATh OJUH H TOT JKe

kaHai, T. €. mapamerpsl P0.03 u P0.14 He 1OKHEI OBITH HACTPOCHBI HA OIMHAKOBOE 3HAYCHHE, HHAYE ITO

JIETKO NPUBEIECT K ITyTaHHUIIEC.

Bri6op jmana3ona BCoMoraTenbHOH o
3aBojicKast HacCTpolKa 0
YaCTOTHI IIPU HATOKEHUN
P0.15 -
0 OTHOCHUTEIIBHO MaKCUMAIIbHOW 4aCcTOTHI
JlranasoH HacTpoOHKH -
1 OTHOCHTEIIEHO OCHOBHO# YaCTOTBI
JlnarasoH BCIOMOTATEIbHOM 4acTOThI IPH .
3aBojicKasi HacCTpolKa 0
HaJIOXKCHUH
P0.16
Jlnana3oH HaCTPOHKH 0-150 %
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Ecnu B KauecTBE HCTOYHUKA YaCTOTHI BLIGpaHO «HAJIOKECHUE YaCTOT», ITUMHU ABYMS IMapaMeTpamMu
3a1aeTCs Nrana3oH pEeryJMpoBKYU 151 UCTOYHUKA BcroMoraTenbHoi yactoTel. P0.15 mo3Bosser Bl>I6paTI>
BapuaHT OTCYETA Auana3oHa Uil HCTOYHHUKA BCIIOMOTATEIbHOM YaCTOTHl — OTHOCUTEIIBHO MaKCHMaJIbHOM WU
OCHOBHOM yacToThl. Eciin BLIGI/IpaCTCSI JHana30H OTHOCHTEIBHO OCHOBHOM YacCTOThI, AUAIIa30H

BCIIOMOTATEIbHONW YacTOThI 6y}:[eT M3MEHATHCS ¢ U3MEHEHUEM OCHOBHOM 4acTOTBI.

Br160p HaNOXKEHNST OCHOBHOH 1 .
= 3aBocKas HacTpoiika 0
BCIIOMOTaTEIbHON 4acTOT
Enuautsr BEI6Op MCTOYHHKA YaCTOTHI

0 HcTOYHUK OCHOBHOM YaCTOTBI
KomOuHanus oCHOBHO# 1

1 BCIIOMOTaTeIbHON YacTOTHI (BapHaHThI
3a1a10TCS Pa3psIOM JECSATKOB)

) [epexaroyeHue MeX1y OCHOBHOU 1
BCIIOMOTATEeIbHON YacTOTON
[epexnroueHne Mexy OCHOBHOM

3 YacTOTOM M KOMOWHAIUEH OCHOBHOW 1

P0.17 .
BCIIOMOTATEIBHON YaCTOTHI
JlnamazoH HaCTPOUKH -

[Nepexiaroyenue Mex Iy BCIIOMOTaTeNbHOM

4 4acTOTOM M KOMOMHALIKEH OCHOBHOM 1
BCIIOMOTaTEIbHON YacTOThI
BapunaHTbl KOMOMHAIIMN OCHOBHOM 1

JlecsaTku

BCIIOMOTATEIBHON YaCTOTHI

0 OcHoBHast 4acToTa + BemomorarensHas
4acToTa

1 OcHoBHast yactoTa — BeriomoratensHas
4acToTa

2 MakcuManbHOe 3HAYCHHE U3 IBYX

3 MuHUManbHOE 3HAUCHUE U3 BYX

DTtuM apamMeTpomM BBI6I/Ipae’TCH KaHaJ 3aJaHHs 9aCTOTHI, a 3aJaHHas JaCTOTa pCAIN3YyETC KaK OUH U3
BapuaHTOB KOMOWHAIIMK OCHOBHOM M BCIIOMOTaTEIbHOI 9aCTOTHI.

Enununer: BLI60p HUCTOYHUKA 4aCTOTHI:

0: HCTOYHHMK OCHOBHOM YacTOTHI

B kauecTBe 3a/1aHHOM YacTOTHI TIPUMEHACTCS OCHOBHAs 4acToTa.

1:  KomOuHanus OCHOBHOI U BCIIOMOTATEIBHOM YaCTOTHI
B kauecTBe 3a/1aHHOM YacTOTHI TIPUMEHSACTCA KOMOWHAIIHSI OCHOBHOM U BCIIOMOTATEIbHON YacToThI, a

KOHerTHBIﬁ BapHuaHT TaKo KOMOMHAIIMH YKa3bIBa€TCs paspsAaAOM NECATKOB B 3HAUYCHUU 3TOI'0 ITapaMeTpa.

2: IlepexiodeHne MKy OCHOBHOI ¥ BCIIOMOTaTeIbHOM 4acTOTOM

Ecnn y MHOroyHKIMOHAIEHOH BX0HOH KieMMbl ¢yHKius 20 (IlepekirodeHre HCTOYHUKOB YacTOTHI)
HE aKTHBHA, B KAUECTBE 3aJJaHHOI YaCTOTHI IPUMEHSACTCS OCHOBHAS 4acTOTA.

Eciu y MHOroyHKIIMOHAIBHOI BXOAHOH KieMMbl GyHkius 20 (TTepekiiouenne HCTOUHUKOB YacTOThI)

aKTHBHA, B KAYECTBE 3aJIaHHON 4aCTOThI TIPUMEHACTCA BCIIOMOTaTeJIbHAas 4acToTa.

3:  IlepexioueHne MeXKIy OCHOBHOI 4acTOTOI M KOMOWHAIMEi OCHOBHON M BCIOMOTaTeIIbHON YaCTOTHI
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Ecnu y MHOTOGYyHKIMOHANBHOM BX0gHOH KiemMbl Gynkuus 20 (ITepexioyeHne HCTOUHHKOB YaCTOTHI)
HE aKTUBHA, B KAUECTBE 3aJaHHON 4aCTOThI IPUMEHSETCS OCHOBHAS 4acTOTA.

Ecnn y MHOTOQYHKIMOHAIBHOM BX0AHOH KiteMMbl GyHkuust 20 (IlepexiodeHne HCTOYHUKOB YaCTOTHI)
aKTHBHA, B KAUECTBE 3a[aHHOM 4aCTOTBI IPUMEHSETCS KOMOUHALNS OCHOBHOIT M BCIOMOTaTEIbHOM 4aCTOTHL

4: IlepexiodyeHre MKy BCIIOMOTaTEIbHOM YaCTOTOH 1 KOMOMHAIIMEH OCHOBHOI ¥ BCIIOMOTaTeIbHOMH
Y4aCTOTHI

Ecnu y muOrodyHKIMOHaNBHOM BXOAHOH KiteMMbl (pyrKus 20 (IlepexiitoueHne HCTOYHUKOB YaCTOTHI)
HE aKTHBHA, B KAUCCTBE 3aJaHHOM YaCTOTHI IPUMCHSCTCS] BCIIOMOTaTeNbHAas 4acToTa.

Ecnu y MHOroyHKIMOHANBHOM BXOHOH KiteMMbl pyHKus 20 (IlepexirtoueHne HCTOYHIKOB 9aCTOTHI)
aKTHBHA, B KAYECTBE 33/IaHHOM 9aCTOTHI IPUMEHSETCS! KOMOMHAITHMS OCHOBHOI M BCIIOMOTaTEIbHOM 9aCTOTHI.
JlecsaTkn: BapuanTbsl KOMOMHAITMH OCHOBHOM M BCIIOMOTaTEIbHOM 9aCTOTHI:

5:  OcHoBHas yactoTa + BenomorarenbsHas yacrora
B kauecTBe 3aJaHHOM 4aCTOTHI TIPUMEHACTCA CyMMa OCHOBHOI U BCIIOMOTATENIbHOM 4acToT, U
peann3yercs 3alanHas (byHKL[HS[ HaAJIOXKCHUA 4aCTOT.

6: OcHoBHas yacTota — BcromoratenbHas yactora
B kauecTBe 3a1aHHOM YacTOTHI TIPUMEHACTCA Pa3HOCTH OCHOBHOI1 M BCIIOMOTaTeJILHOM YacToT.

7: Makc. 3HaueHne (OCHOBHAsI HJIM BCIIOMOTaTeIIbHAS 4acTOTa)
B kauecTBe 3ajaHHOI 4acTOTHI IPHUMEHSETCSI HanOoJIbIIee a0COMIOTHOE 3HAUCHHUE YaCTOTEl — OCHOBHOI
WJIA BCIIOMOTaTEeIILHOM.

8:  MuH. 3HaueHNe (OCHOBHAS MIJIM BCIIOMOTATeIbHAst YaCTOTA)

B kauecTBe 3aJaHHO 4acTOTHI IPHMEHSETCSI HANMEHbIIEe a0COIIOTHOE 3HAYCHUE YaCTOThl — OCHOBHOM
HJIH BCIIOMOTaTeJIbHOM.
Kpowme Toro, eciu B kauecTBe HCTOYHHKA YaCTOTHI BEIOpaHAa KOMOMHAIMS OCHOBHOM ¥ BCIIOMOTaTeIbHOM
4acToThl, B mapamerpe P8.20 MOKHO 3a/1aTh CMeIIEHHE YaCTOTHI, IPUMEHSAEMOE K PE3yJIbTaTy STOH
KOMOHMHAIMH. JTO 00ecreynBaeT riOKyI0 afalTaniio K pa3iIndHbIM TPEOOBaHISM.

Pexum pabounx KoMaH yepes o
P Aep 3aBojicKas HacCTpolka 0
KIIEMMBI
0 JIByXIIPOBOIHOM pexuM 1
P0.18 -

Jlnanason 1 JIByXTIPOBOIHOM pPexkHM 2
HACTPOHKH 2 TpexnpoBoxHOH pexuM 1

3 TpexnpoBOAHOM pexkuM 2

OTOT ImapaMeTp 3aJlaeT 4eThIpe PasHbIX crocoba ynpasieHus padoroit ITH mocpeacTBoM BHENIHUX
KOMaHJ1 4epe3 KIEMMBI.

Ipumeuanue: s HArIsaHOTO MOSICHEHUS IIPON3BOIILHO BEIOpans! GyHkimy kiemm X1, X2 n X3 u3 nabopa
MHOTO(YHKIHOHAIBHBIX BXOAHBIX KiIeMM X1 — X5. [TogpoGHbIe cBe/ieHHs 0 (yHKIHUAX CM. B

onucannu napametpos P5.00 — P5.04.
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0: JIByXIpoBOAHOI pexuM 1:
D10 HanbosIee YaCTO UCHOIb3yEMbIif ABYXIPOBOIHOMH pekuM ynpasiaeHus. Iyck 1BuraTesns B mpsiMoM
06paTHOM HaINpaBICHUH 3aJaeTcs ¢ oMolbio KiiemM X1 n X2. Ilapametp HacTpauBaeTCs CIIeLyOLUM
obpazom:

3HaueHue
Kon [Mapamerp acTpoliKH Onucanne GpyHKIUN
P0.18 Pexxnm xomaH[ yepes KIeMMBbI 0 ’HByXHpOBO?HOH pexum
IMycx Boepen
P5.00 X1 Bei6op GyHKINH KIEMMBI 1 (FWD)
P5.01 X2 Br16op GyHKINH KIEMMBI 2 IMyck nazan (REV)
Ki K2 PaGouas K1 MNPEOBPA3OBATEJIb
KOMaH/1a
X1 MYCK Bnepen
1 0 IyCK K2
BIIEpEN
X2 IMMYCK na3zan
0 1 IMYCK
Hasan X2 IIYCK na3zajn
1 1 Cron
0 0 Cron

Pucynok 6-2. JIByXnpoBoHOH pexuM 1
Kaxk mokaszaHo Ha pHCyHKe BBIIIE, B 9TOM PEXHME yIIpaBlIeHus IpH 3aMblkannu K1 npeobpasosarens
3amyckaeT aBuratens Brepen. K1 pasMbikaetcs = mpeoOpa3oBaTenb OCTaHABIMBACT JBUraTelb. K2
3aMBbIKaeTCs = MpeoOpa3oBaTelb 3aIlyCKaeT ABUraTellb Ha3al, a ecinn K1 u K2 3aMKHYTBI HiIn pa3oMKHY ThI
OJIHOBPEMEHHO, TO ITPe0Opa3oBaTellb OCTAaHABIMBACT IBUIATEIb.
1. JIByXmpoBogHOM peskum 2.
Ipu ncronb30BaHUM 3TOTO pexknMa KieMmMa X1 uMeeT (GYHKIUIO aKTUBAIMHY NTPUBOJIA, a KileMMa X2

3a1a€T HAIIPaBJIICHUC BpaIlICHUS. HapaMeTp HaCTpanuBaeTCs CICAYIOINM 06p330M3
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Kox IMapameTp 3Ha4eHHE HACTPOUKH | Onucanue QyHKIUH
P0.18 PesxxuM xoMaHz yepe3 KIeMMBI 1 HsyxripoBo/HoH
pexum 2
P5.00 X1 BH60p (byHKHHH KIIEMMBI 1 Paspemenne pa60TI>I
Br16op HanpaBneHus
P5.01 X2 BoI60p GyHKUMH KIEMMBI 2 b 1P
BpAILCHUS
K1 K2 Pa6ouas
KOMaHJ1a K1 NPEOBPA3OBATEJIb
IMYCK
1 0 BrIepen K2 X1 Paspenrenue paGoTsi
IMYyCK
1 1 Hasa X2 Boi6op nanpasienns
o BpaLleHHs
0 0 Cron COM O6mmii BLIBOJ
0 1 Cron

Pucynox 6-3. JIByXrmpoBoaHO# pexum 2

Kax nokasaHo Ha pHCYHKE BBIIIE, B 9TOM PEXHME yIpaBJIeHuUs ¢ 3aMblkanneM kontakra K1 npu
pazomkuyToM K2 npeoGpa3oBarens 3ayckaeT ABUTaTeNb BIepe, a mpy 3aMkHyToM K2 3amyckaer ero Hasan.
Korpa K1 pasmbikaercs, mpeoOpa3oBaTellb 4aCTOTHI OCTAaHABIMBACT JBUTATEIb.
2. TpexmpoBoaHO# pexum 1.

B arom pesxnme knemma X3 uMeeT (GyHKIHIO aKTUBAIIMK TIPHBOIA, a HATIPaBJICHUE BPAIICHHs

ynpasisiercs knemmamu X1 u X2 COOTBETCTBEHHO.
[NapameTp HacTpauBaeTcs CleIyIOIUM 00pa3oM:

Kuomnka

Brniepen

Knomka
Crom

Knomnka
Hasan

X1 IIYCK Bnepen

X3 cron

X2 IMYCK nazan

COM O01uii BHIBOJ

Kox [Tapamerp 3;1;223; Onucanne GpyHKINN

P0.18 Pexnm koMan] yepes KIeMMbl 2 TpexnpoBoaHOii pexum 1

P5.00 X1 Br160p hyHKINH KIEMMBI 1 I[Mpsimoe Bpamenue (FWD)

P5.01 X2 BrI6op (yHKIMH KIEMMBI 2 O6parnoe Bpamienue (REV)

P5.02 X3 Bp160op GyHKINH KIEMMBI 3 TpexnpoBoAHON PEKUM yIPaBIECHHS
IMPEOBPA3OBATEJIb

Pucynok 6-4. TpexnpoBoHoit pesxnum 1 (Iyck ¢ HOPMaJTbHO 3aMKHYTOMH KHOTIKOH)
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Kax mokaszano Ha pucyHKe BBIIIE, B 3TOM PEeXHME YIPaBICHUs C 3aMKHYTOH KHOnKo# SB1 mpu
HaXaTHM KHOTKK SB2 npeoGpasoBarens 3ammycKkaeT ABUTaTeNb BIEPE, a IpK HaxaTHH KHonku SB3 3amyckaer
ero Ha3zaz. [Ipu pasmbikannn kHonku SB1 npeobpasoBaTens ocTanapnuBaeT apuratens. Ilpu 3amycke u pabore
B HOPMAJILHOM pekuMe KHonka SB1 foikHa ocTaBaThesl 3aMKHYTOH, a koMaHs! KHorok SB2 n SB3
aKTHBHPYIOTCS IIPH HX 3aMbIKaHHH. PaGodee cocTossHUE MpeoOpa3oBaTels 3aBUCHT OT IOCIIEJHEr0 ACHCTBUS ¢
OJIHOM U3 TPeX KHOIIOK.

INpumeuanue: [IpuBeeHHOE BBINIE OMTMCAHUE OTHOCUTCS K TPEXIIPOBOHOMY PEXUMY C HOPMATbHO 3aMKHYTOH
KHOTKO# ocTanoBa. Ho ObIBaIOT IPHUBOIHEIE CHCTEMBI, TPEOYIOIIIE MHOTOKPATHBIX ITyCKOB 1
OCTAaHOBOK B Pa3HBIX MOJIOKEHHAX. Eciii KHOIKA 0CTaHOBA HOPMAJIBHO 3aMKHYTa, B TAKHUX
CHCTEMaX BO3MOJKHBI IPOOJIEMBI € POBOJIKOI. B 5TOM ciryuae HOpMaNbHBIH ITyCK KHOMKOMH
ocTaHoBa obecnieunt HacTpoiika P5.36 = 00100. IIpn naxxatun SB2 npeobpaszoBarens 3amycTuT
JIBUTATENb BIIepe, NpH HaxkaTuu SB3 3amycTuT ero Hazaj, a npu Haxatiun SB1 ocranosur. Cm.

HIDKE:
3HavyeHne
Kon [Mapamerp acTpoiiKH Onucanne GyHKIMN
P0.18 PexnM KoMaH1 uepe3 KIeMMbI 2 TpexmpoBo O pexum 1
P5.00 X1 Br16op GyHKINH KIEMMBI 1 Ipsmoe Bpamenne (FWD)
P5.01 X2 Br16op GyHKINH KIEMMBI 2 O6parnoe Bpamenue (REV)
P5.02 X3 Br16op GyHKINHE KIEMMBI 3 TpexnpoBoaroii pexun
YNpaBICHUs

P5.36 Hacrpoiika Tvna goruku 00100 X3 KiieMMa HOpMaJIbHO

BXOJIHBIX KJIEMM Pa30MKHYTa M aKTHBHA

Krormka X1 MYCK Bnepex
Brepen
Kuomnka X3 AKTHBAIHs OCTAHOBA
Cron
Kromka X2 MYCK na3zan
Hazan
COM O6muii BLIBOX

Pucynoxk 6-5. TpexnpoBoHoii pexunM 1 (ITyck ¢ HOPMAJIBHO Pa30MKHYTOH KHOITKOIT)

3. TpexnpoBogHOH pexuM 2.
X3 B 9TOM pexrMe UMeeT (QYHKIUIO aKTUBALMHY NTPUBOIA, KOMaH/a ITycKa rojaercs yepe3 X1, a HanpaBieHne

3a71aeTcsi cocTosTHuEeM X2. HapaMeTp HacTpanBacTCs CICAYIOIUM 06pa30M:

Kox [Tapamerp 3HaueHne HaCTPOIKn Onucanne GpyHKIMN
P0.18 Pexnm koMaH][ yepe3 KIIeMMbI 3 TpexmpoBoHOH pexum 2
P5.00 X1 Bri60op ¢hyHKINH KIEMMBI 1 Pa3penrenne paGoTst

Bri6op npsimoro 1
P5.01 X2 BbI6Op (GyHKINH KIEMMBI 2
00paTHOTO HaNpaBICHUS
P5.02 X3 BbI60p (yHKINM KIEMMBI 3 TpexnpoBoaoii pexu

YIpaBIeHUs
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HanpasneHve
K BpalyeHus Knonka SB2 4
— X1 Paspeurenne paGoTsi
Iycx m
SB1
0 Mpamoe Kuonxa X3 CTOII
Cron
1 O6patHoe X2 HanpasJienue
BpalleHHs
COM O061muii BLIBOJX

Pucynox 6-6. TpexnpoBoaHOii pexim 2

Kax nokasano Ha pHCYHKE BBIIIE, B 9TOM PEXHME yIpaBJICHHUs C 3aMKHYTOH KHonKkoi SB1 npu HaxxaTuu

kHoONKu SB2 npeobpa3oBaTesb 4acTOTHI BHIKIIOYACT NPAMOE WM 0OpaTHOe Bpamienue asurarens. [Ipu
pa3mbikaHny KHONKKM SB1 mpeoGpasoBarens ocTaHaBIHBaeT ABHraTesnsb. [Ipu 3amycke n paboTe B HOpMaib
pexume kHonka SB1 momkHa ocTaBaThes 3aMKHYTOM, a KOMaH/1a KHONKK SB2 akTuBHpYyeTcs IpH ee
3aMBIKAHUH.

I'pynna P1 - Ynpasjenue 3amyckoM U 0CTAHOBKOIi:

HOM

Pexwum 3amycka 3aBojicKas HACTpOHKa 0
0 3amyck co CTapTOBOI YacTOTHI
P1.00
Jlnana3oH HaCTPOMKU 1 JIMHAMHYECKOE TOPMOXKEHHE, a 3aTEM 3aITyCK
2 3armyck ¢ oJXBaTOM JBHIaTels

3amyck co cTapTOBOI 4acTOTHI

Ecnu Bpemst TMHAMHYECKOTO TOPMOKEHHS TIepeJl ITycKoM HacTpoeHo Ha 0, mpeobpasoBarens cpasy
HayHeT paboTaTh CO CTAPTOBON YACTOTEI.
Ecnu BpeMst AMHAMIYECKOTO TOPMOXKEHUS TIepet ITyCKOM He paBHO 0, CHauasIa BBINOIHACTCS

JAUHAMHUYECKOE TOPMOIKCHHEC, a 3aTEM pa60Ta Ha4YHUHACTCA CO CTapTOBOﬁ YacCTOThI.

1:  JluHaMH4YecKoe TOPMOXKCHHUE, a 3aTeM 3aIlyCK

CHauasia BeImoJTHsIeTes: JuHaMudeckoe Topmosxkenne (P1.03, P1.04), a 3arem 3amyck qBurareis,

Ha4duHasi co CTapTOBOﬁ YaCTOTHL DTO MOJXOIUT JIJIs cm"yauuﬁ, Korja MHEpIus Harpy3Kyd Maja U IIpH 3aIryCKe

JABUTATENIb YIKC MOXKET BpalaTrbCs.

2: 3amyck ¢ oJXBaTOM JBUTATEJIs

IIpeobpazoBarens cHaYana OLEHUBAET CKOPOCTH U HAIIPABJICHHE BPALICHHS IBUIATENIs, a 3aTeM
3aIyCKaeTcs C paclio3HaHHOW 4acTOTOH BpaIalomerocst ABUTaTelIs, YTOOBI IIOAXBATUTE €0 IUIaBHO U 0e3
ToJuKa. J{JIst MPpaBHIBHOTO PACIIO3HABAHMS YaCTOTHI BpalleHHs ¥ 3((EKTHBHOTO IIOBTOPHOTO ITycKa

HEeoOX0IMO TOUHO HACTPOMTH TapaMeTphl Ipymisl P2.

L0 CraproBas yacToTa 3aBojicKkas HacCTpolka 0,00 I'g
i JlnamazoH HacCTPOHKHI 0,00-10,00 I'ig
Bpemst yepxkanust cTapToBOM ST e 0.0¢
P1.02 4acTOTHI
JlnamazoH HaCTPONUKH 0,0-100,0 ¢

Yro06bI 00€CIIeYnTh ITyCKOBOI MOMEHT JBUIaTelIsl, HYXKHO 3a/[aTh COOTBETCTBYIONIYIO CTAPTOBYIO
4acToTy. YTOOB MarHUTHBIH MOTOK IPHU ITyCKe JBUraTeNs ChOPMHUPOBAIICS MOIHOCTHIO, HEOOXOIMMO

TIOACPIKUBATH CTAPTOBYIO 9aCTOTY HEKOTOPOE BPEMSI.
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CrapToBas 4acTOTa HE OTPAHUUMBACTCS HIKHUM mpenenoM 4actoTel P0.06. OxHako eciu 3a1aHHAst
4acTOTa HUXXE CTAPTOBOH, IIpeoOpa3oBaTelb 4aCTOTHI HE 3aIlyCTUTCH, a OY/CT B PEXKUME OXKHIAHHUSL.

Ecunu 3aiaHHast 4acTOTA BBIIIC CTAPTOBOM, BBIIIOIHAETCS 3aMlyCK B COOTBETCTBHY CO CTAPTOBOIL
4acTOTOM. B mpoiecce mepeximoueHns ¢ IpsiMOro BpaleHns Ha ooparHoe mapametp «Bpems yaepxanus

CTapTOBOﬁ HacCTOThD» HE aKTHUBCH. HpI/I 3aITyCK€ C IIOMCKOM 4acTOTHI BpalllCHUA CTapTOBask 4acToTa HE

JICHCTBYET.
Sl Toxk MHAMUYECKOTO TOPMOKEHHS TIEPE]] ITYCKOM | 3aBojicKast HACTPOIKa 0%
Jlnana3oH HACTPOHKH 0-100 %
Bpemst IMHaMH4ECKOro TOPMOKEHHS IIEPe 3 . 0.0c
P1.04 mycKoM aBOJICKasi HACTPOIKa )
Jlnamna3oH HaCTPOWKH 0,0-100,0 ¢

JluHaMH4eCcKOe TOPMOXKEHHE Hepe/l IIyCKOM OOBIMHO HCIOIb3YETCsl UL [IOJIHONH OCTAaHOBKH
paboTaroLero ABUraTels nepes ero myckoM. Yto0sl B aCHHXPOHHOM JBHraTese Hepejl myCcKoM
chopMHPOBAIOCH MATHUTHOE I0JIE, HCIIOIB3YETCsI IIPE/IBAPUTEIIBHOE BO30YK/ICHHE, KOTOPOE ONTUMH3UPYET
COOTBETCTBYIOLIYIO YaCTOTY BPAIICHUSI.

JluHamMuueckoe TOPMOXKEHHE Iepe/l [IyCKOM ACHCTBYET TOJIBKO B TOM CIIydae, €CIIH PEXHM 3aIlyCKa
HACTPOEH Ha 3aITyCK CO CTapTOBOiT 4acTOThL. B 3TOM citydae nmpeoOpa3oBaTeb HaYHET 3aTOPMAKHBATH
JIBHTATEIb HACTPOCHHBIM TOKOM AWHAMHYECKOTO TOPMOXKCHHUSI [Iepel MyCKOM M [0 HCTEYe HUM BPEMEHH 3TOTO
TOPMO’KEHHsI BBIIIOJIHUT 3aITyCK. ECii BpeMsi AMHAMHYECKOT0 TOPMOXKEHHsI HACTPOEHO Ha 0, 3aIyCK HaYHETCs
cpasy, 6e3 31oro TopmMoxeHust. Yem GoJIbIe TOK JHHAMHIECKOIO TOPMOYKECHHSI, TEM BBIIIE TOPMO3HOE yCHIINE.

TOK ANHAMHYECKOTO TOPMOXKCHHUSI IIepeJl IlyCKOM 3aaeTCsl B IPOLIEHTaX OT HOMHHAJIBHOTO TOKa
peoOpa3oBaTelist 4aCTOThI.

Pesxum ocranoBa 3aBoJICKast HACTPOIKa 0

P1.05 0 3ame/IeH e JI0 OCTAHOBKU
Jluana3oH HacTPOHKHU

1 CBOOOIHBIN BBIOET

0: 3ameJyuieHHE 0 OCTAHOBKU
Ipy akTHBALMK KOMaH/{bl OCTAaHOBA [IPE0OPa30BaTENb CHIKAET BHIXOIHYIO YaCTOTY B COOTBETCTBUH C
TEMIIOM TOPMOKEHHSI ¥, CHU3MB ee 10 0, OCTaHaBINBACTCS.

1:  CsoOoaHbIii BbIOET
IMpu akTHBALMK KOMaH bl OCTAHOBA ITPeoOpa3oBaTesb HEeMEUICHHO OJIOKUPYET BBIXO/I, U IBUTATENb
OCTaHaBIIMBAETCS CO CBOOO/HBIM BHIOEIOM B COOTBETCTBHHU C HHEPLIEH TIPUBOMMON MAIIMHBL.

YacroTa Hayasa JUHAMHYECKOTO TOPMOXKCHHUS IPU -
3aBoJICKasl HACTpOKa 0,00 I'n
P1.06 0CTaHOBE
Jlnana3oH HacCTPOMKH 0,0 I'im — MakcumanesHas yactorta P0.04
3ajiepKa JMHAMUYECKOTO TOPMOXKCHHUS TIPH -
A ol P P 3aBoJICKasl HACTpOKa 0,0 ¢
P1.07 0CTaHOBE
Jluama3oH HaCTPOWKH 0,0-100,0 ¢
L Tox AMHAMHYECKOro TOPMOXKEHHs IIPH OCTAaHOBE | 3aBOJICKasi HACTPOHKa 0%
PI.
Jlnama3oH HAaCTPOHKH 0-100 %
BpeMmst IMHAMUYECKOTO TOPMOKEHHUS IIPU OCTAHOBE | 3aBOJICKasi HACTPOKKA 0,0 ¢
P1.09
Jluarna3oH HaCTPOWKH 0,0-100,0 ¢

YacroTa Hayajia JUHAMHUYECKOTO TOPMOKECHHU IIPU OCTAaHOBE! Korpa TIpA OCTAHOBE C 3aMEUICHUEM
paﬁoqaﬂ JacTOTa CHUIKACTCA 10 3TOr'0 3HAYCHHU, HAUNHACTCA IMPOLECC TUHAMUYECKOTO TOPMOKCHU .
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33}1613)1(1(3 JAUHAMHUYECKOTO TOPMOIKCHHUS IIPU OCTAHOBE! Tlocne camxenus pa60‘-16[71 YaCTOTBI 10 YPOBHS,
TIpY KOTOPOM HaYMHACTCA INHAMHAYECKOEC TOPMOXKCHHUE ITPA OCTAaHOBE, H'pCO6paBOBaTCJ'H> MOXKET Ha HEKOTOPOE
BpeMsa 6J'IOKI/IPOBaTI> BBIXO/I 10 Ha4Yajla TOPMOKCHHUA. D10 HYXHO IS IPEAOTBPAl €HHUS IEPErPY3KHU 110 TOKY U
APYTUX HEIOJaA0K M3-3a aKTUBAIIUU TUHAMUYCCKOTO TOPMOXKECHUS Ha BBICOKOU CKOPOCTH.

Tok TUHAMHYECKOTO TOPMOXKCHHUS IIPH OCTAHOBE: DTO BBIXOAHOU TOK BO BpeMsI JTHHAMHUYIECKOTO
TOPMOKECHHUS, HaCTpaHBaeMHﬁ B IPOLCHTaX OT HOMHUHAJIBHOTO TOKA ABUTATEIIS. Yem Goubiiie 3T0 3HA4YCHHUEC,
TEM CUIIBHEC 3(1)¢)eKT JAUHAMHUYECKOTO TOPMOKCHUS, HO TEM Oouible U HarpeB ABUTATCIIA U HpeOﬁpa?;OBaTeJ’ISI.

nO3TOMy pu HaCTpOﬁKe 9TOro napamMerpa Hy’>XHO IIOCTCIIEHHO YBCINIUBATH 3HAYCHUE 0 MOJIyICHUS
JAOCTAaTOYHOI'O TOPMO3HOT'O MOMEHTA, HO HEJIb3s IIPEBHIIIATH HOMHUHAJIBHBIA TOK JIBUTATENs, YTOOBI Y HETO HE
cropena oOMOTKa.

BpeMﬂ JAUHAMHUYECKOT'0 TOPMOKCHUS IIPHU OCTaHOBE! ZLHI/ITGHLHOCTL Toga4u Ha ABUTATCIIb IIOCTOAHHOTO TOKa
JUIST TOPMOIKCHHUS. HaCTpoﬁKa Ha 0,0 03HA4YaeT OTMCHY TUHAMHYECKOTO TOPMOKCHHUS.

BrixoaHas i
gacrora (I'm)

YacroTa Hauana
JIMHAMHYECKOTO
TOPMOKCHHUS TIPU
OCTaHOBE

B[;Mﬂ ()

DddexruHoe
3HAUCHUE A
BBIXOJTHOTO
HATIPSIKEHUs.
3aziepKa THHAMHYECKOTO
TOPMO’KEHHS TP OCTAHOBE
L)
Junamideckoe | ~
TOPMOKCHHE TIPH == r
0CTaHOBE

: : Bpewms (¢)

-
I I
Komanna mycka Bpewms qunammueckoro

TOPMOKCHHUS TIPH OCTAHOBE

PI/ICyHOK 6-7. Cxema TMHaAMUYECKOTO TOPMOJKCHHUS IIPU OCTAHOBE

CTeneHb HCTIONIB30BaHHS
3aBojicKast HacCTpolka 100 %
P1.10 JIUHAMHYECKOTO TOPMOKECHHS
Jlnana3oH HaCTPOHKH 0-100 %

Tounbko mts mpeobGpaszoBareseil 4acTOTHI CO BCTPOSHHBIM OJI0KOM TOPMOIKEHHUS.
Hcnonb3yercst s HACTpOiikK pabouero 1ukiIa 610ka TopmMoskeHus. IIpy BICOKOI cTeneHu
HCIIONB30BAaHUS TOPMOXKEHHS 9TOT 610K paboTraeT jonblie, 1 d3QPEKT TOPMOKESHUS JTydllle, HO HANpsHKEHNE

3BCHA IMOCTOSIHHOI'O TOKa Hpeo6pa3OBaTen;I TP TOPMOKCHUHN 6yne'r CUJIIBHO OTKIIOHATBCSA.

PeBepcupoBanme 3aBojickas HACTPOIKa 0

P1.11 0 PeBepc paspenien
Jlnanason HacTpoWKu

1 Pesepc 3amnperien

Ecinu Bpaienue aBuratesis B 00paTHOM HAIPaBICHHH 3alPElIeHo, HACTPOIiTe HTOT IapameTp Ha 1.

YacToTa B TOTYKOBOM PEXKHME 3aBojicKast HACTpOiKa 5,00
P1.12

Jlnana3oH HaCTPOWKN 0,00 — P0.04
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Otn mapaMeTpoM 3a1acTCst pa60qaﬂ JacroTa HpCOﬁpaSOBaTCJ’Iﬂ B TOJTYKOBOM PEKUME, a TEMII pa3roHa u

TOPMOKEHHS B 3TOM pekuMe 3anarorcst B P8.01 u P8.02.

PexxiM morcka 4acTOTHI BpalIeHHs 3aBoJICKasl HACTPOHKa 0
0 HauwnHast ¢ 4acTOTHI Hauasla OCTaHOBA
P1.13
Jlnama3oH HaCTPOUKHU 1 HauwnHast ¢ 4acTOThI MUTaHUS
2 HauunHast ¢ MaKCUMAaIbHOM 4aCTOTHI

0: HauwuHas ¢ 4acTOTHI Hauajla OCTaHOBA

DTOT METOJT 0OBIMHO HUCTIONB3YCTC I ITIOMCKAa HAYWHAs C 9aCTOTHI HA MOMCHT aKTHUBAaIllUH OCTaHOBA.

1: HauwuHasi ¢ 4aCTOTHI TUTAHUS
[Nouck BHU3 OT yacToThI nutanus 50 ' (‘-IaCTOTa CeTI/I) HCTIOIB3YETCA I NEPEKITIOUYCHUS 9aCTOThI
TIATaHUSA 1 npe06p33()BaHmI YacCTOTHI.

2: HaumHas ¢ MaKCHMaJIbHOI YaCcTOTHI
IMoyck BHU3 OT MAaKCUMAJIBHON YaCTOTHI OOBIMHO HCHOJIB3YETCS ISl TEHEPUPYIOIINX HATPy30K.

CKOpOCTB ITONCKA YaCTOTHI BPAIICHUS 3aBoJICKasl HACTpOKa 20

P1.14

Jlnana3oH HACTPOHKH 1-100

31ech BLIﬁI/IpaeTCSI, HACKOJIBKO 6I>ICTpO 6y£leT BBITIOITHATHCS IIOUCK YaCTOTHI BpalllCHUA.
Yem GoJrbliie 3HAYCHHE TnapamMeTpa, TeEM 6I>ICTpee TIOMCK 4aCTOTBI BpaIICHU. Ho cnumrkom 6osibinoe 3HaueHuE
CHMIKACT NOCTOBEPHOCTH pE3yJIibTaTa IIOMUCKA.

i Tox npy MOMCKE YaCTOTHI BPAIIEHHs! 3aBojicKas HacTpoiika 100

Jlnama3oH HAaCTPOHKH 50-200 %

OTHUM napamMeTpoM MOXKHO OrPaHMUHBATH TOK B XOJIE MOMCKA YACTOTHI BPAIICHHS.
I'pynna P2 — IlapameTpbl ABUTaTEIs:

B rpynmy P2 BXxoasaT mapameTpsl /Uit BEKTOPHOTO yIpaBlieHHs ABUrareneM. IIpu BekropHoM
yIpaBiIeHuH Ipeodpa3oBaTellb YyBCTBUTENICH K TapamMeTpam aABHraTens. Ilosromy npu nepsom BBoJC B
SKCIUTYaTalHIo 3Ty TPYIITY TApaMeTPOB HY)KHO HACTPOMTH B COOTBETCTBUH C 3aBOJICKOH TabIH4KOM
JIBUTATEIISL.

Ecnu ToT %€ npeoOpasoBarenb 4acToThl Oy/IeT HCIONIB30BaThCA C JPYTHM JABUIaTeNIeM, TTapaMeTphl
JBHTaTENs IoTpedyeTcs nepeHacTponTs. MHave mpeobpasoBarens OyaeT paboTaTh HENPABHILHO.

- 3aBHCHT OT
Wnpukanms tuna npusona G/P 3aBojcKas HacTpoiika
MOJIENH
P2.00 0 Tun G (Harpyska ¢ MOCTOSHHBIM KPY TSIIUM
MOMEHTOM)

Jlnana3oH HaCTPOMKH =
Tun P (ne co3natomnue O0BIIOH HAarpy3Kn

BCHTUIIATOPEBI U HaCOCLI)

0: TlpuBojk! 0OIIEro Ha3HAUCHHUS C OOJIBIIOI HATPY3KOH

1: Manor{arpy)xel—n—lme TIPUBOJABI BEHTHJIATOPOB U HACOCOB
HpHBOH Tuna P, I/ICHOHBByeMHﬁ JUISL BEHTHIIATOPOB U BOASAHBIX HACOCOB, HA OJTUH THIIOpa3sMEp MCHBIIIE,
YEM IIPUBOJ THUIIA G st MallvH, Tpeﬁy}oumx TIOCTOAHHOI'O KPYTALIEr0 MOMEHTA.

Ipumeuanue: D10 3HAYCHUE 3aBOACKONH HACTPOHKH M3MEHNTH HEBO3MOXKHO. IIpH NpHMEHEHHH HEKOTOPBIX
BEHTHJISITOPOB U HACOCOB, TAKMX KaK JIBYXPOTOpPHAs BO3yXO1yBKa 1 ITyOMHHBIN Hacoc,
Harpy3Ka Ha CaMoM Jiesie OOoJbIasi, ¥ KOHKPETHBIN BBIOOD JIOJKEH YUNTBIBATH (haKTHUESCKUIT TOK
HarpysKH.
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0
Bri16op Tuna neurarens 3aBojcKas HaCTpOHKa 5
ACHHXPOHHBIH ABUTaTeIb C
0 CaMOOXJIAKICHUEM
P2.01 — —
. ACHHXPOHHBIH ABUraTeNb ¢ IPUHY TUTCIBHON
JlnamazoH HaCTPOUKH 1 o
BEHTIISIHACH
5 CUHXPOHHBIN JBUTATENb C TIOCTOSHHBIMU

MarHuTaMu

OcHOBHOE pasmnIne MEXAY aCHHXPOHHBIM ABUTaTCJICM € CAaMOOXJIAXXICHUEM U aCHHXPOHHBIM
JBUTATCIIEM C HpI/IHyLlI/ITCJILHOﬁ BEHTUJIALMEH 3aKIII0YaeTCs B Pa3IMIHOM IIOAXOAC K 3allIUTEC ABUIaTCIIsA OT
TIEeperpy3KHu. V aBuratens ¢ CaMOOXJIAXKAEHUEM OXJIaXK/I€HUE 3aBUCUT OT YaCTOThI BpallleHus, 1 Ha MaJIbIX
OﬁOpOTaX TEIUIO OTBOAUTCH IIJIOXO, IO3TOMY IS 3allIATEI ABUTaTEIIA OT MEPETPY3KHA HA MaJIbIX 060pOTaX
MPUXOIUTCS CHUXKATh MOIITHOCTD. VY nBuratens ¢ HpI/IHyI[I/ITeJILHOI‘;[ BEHTUJISLIMEH TETUIO OTBOIUTCS
CIeOHaJIbHBIM BEHTHJIATOPOM HE3aBHCHUMO OT YaCTOTHI BpAIICHUS ABUTATEIIS, IIOOTOMY CHM)KAaTh MOITHOCTH Ha
MaJIbIX o60p0Tax HE HYXXHO.

HomuHambHast MOIITHOCTD 3aBojicKast HaCTpoHKa 3aBHCUT OT MOJIEIHN
P2.02
Jlnana3zoH HaCTPOMKH 0,1-1000,0 kBT
HomuHnanbsHast vactora 3aBojicKas HaCTpoHKa 3aBUCUT OT MOJEIHN
P2.03
JlnanazoH HaCTPOUKH 0,00 'y — MakcumaipHas yacToTa
HomuHanbHast CKOpOCTh -
3aBojicKas HaCTpoHKa 3aBHCUT OT MOJIEIHN
P2.04 BpalieHus
JlnanaszoH HaCTPOHKH 1-65 535 06/MuH
HomunansHoe o2
3aBojicKas HaCTpoHKa 3aBUCUT OT MOJEIHN
P2.05 HaTpsDKEHHUE JIBUTAaTeIst
JlnanazoH HacTpPOHKU 1-2000 B
HomunanbHbIHi TOK -
3aBojicKas HaCTpoHKa 3aBHCUT OT MOJIEIHN
P2.06 JIBUTaTeIst
JlnanaszoH HaCTPOHKH 0, 1-2000 A

* JTOT mapaMeTp MO YMOJYAHUIO HMeeT 3HaUeHHe () ISl aCHHXPOHHBIX ABHTaTeIeli H 3HaUYeHHe

2 17151 CHHXPOHHBIX JBHTATENEH.

[IpuBeeHHBIE BBIIIE TApaMeTphl SBISIOTCS ITapaMeTpaMyl IBUTATEINs M TPeOYIOT HACTPOIKH B
COOTBETCTBHH C JJAHHBIMH 3aBOJICKON TaOJIHUYKH.

HomuHasbHast yacTOTa ABUraTeNs: €CIM ABUraTelb uMeeT 9actoty 60 I'n, ycranosute 3Hauenue 60 ',
a eciu ero yacrora 50 I'n, To ycranosure 50 I'm.

Jlnst BBICOKOH 3 )eKTHBHOCTH BEKTOPHOTO YIIPABICHUS HY KHBI TOYHBIC TAPAMETPHI IBUTATEIISL.

ITpeobpazoBarens uMeeT HYHKIUIO aBTOANANTALNH TAPAMETPOB, a JJIsl TOYHOH aBTOadalTaliy HyKHO
MPaBWIBHO YKa3aTh JaHHBIC 3aBOJICKON Tabimuky asuratens. YToOs! odecnieunTs 3pGeKTHBHOCTD
yIpaBJIeHHUs], HACTPauBalTe MapaMeTPhl ABUTATEIIS C YYETOM JJAaHHBIX CTAHJAPTHOT'O aJallTHP OBAHHOTO
JBUTATENs AU IpeoOpasoBarens. Eciu pa3HuIa B MOIHOCTH MEK/y TPUMEHSIEMbIM M CTaHIapTHBIM
a/IalITUPOBAHHBIM JIBUTATEIISIMU CIIUIIKOM BEIHKa, 3pHEKTUBHOCTD YIPABICHHS y IIPE0Opa30oBaTelsi CHU3UTCS.

IIpumeuanue: B HacTosiiee BpeMs Ha pbIHKE OOJIBIIOE pa3HOOOpa3ue ABUIraTesei, a CHCTEMBbI
9IIEKTPOCHA0XKEHHUS B Pa3HBIX CTpaHax pasianyarorcs. CaMblil SKOHOMUYHBIN U YI0OHBIH c10c00
PELINTB 3Ty NPOOJIeMy — YCTAaHOBUTB IPeoOpa3oBareib HEPEeMEHHOro Toka. OH IIOMOXeT
PELINTB HPOOIEMY PA3INYMs B HAMPSDKCHUH M YaCTOTE U MOJHOCTHIO UCIIONB30BATh HCXOAHbIC
XapaKTEPUCTHKH U PECypC JIBUraTeIs.
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ComnpoTuBieHne cTaTopa -
3aBoJicKast HACTPOIKa 3aBHCHT OT MOZEIH
P2.07 ACHHXPOHHOTO JIBUTATEIs
JlManas3oH HaCTPOUKH 0,001-65 535 Om
ConpoTusieHue poTopa .
3aBojicKas HaCTpoika 3aBHCHT OT MOJIEIH
P2.08 ACHHXPOHHOTO JBUIaTelNs
Jlnana3oH HAaCTPOUKH 0,001-65 535 Om
WHyKTUBHOCTh PacCesHUs -
3aBojcKas HacTpoiika 3aBHCHT OT MOJIEIH
P2.09 ACHHXPOHHOTO JBHIaTes
JlnamazoH HaCTPOUKH 0,01-655,35 mI'u
B3anMHas HHAYKTHBHOCTb
00MOTOK aCHHXPOHHOTO 3aBojicKas HacCTpoiika 3aBHCHT OT MOJIEIH
P2.10 JIBUTATEIIS
JlnamazoH HaCTPOUKHU 0,1-6553,5 M['n
Tox xonocToro xoaa o
3aBojcKas HacTpoiika 3aBHUCHT OT MOJICIH
P2.11 ACHHXPOHHOTO JIBUTaTelIs
JlnamazoH HaCTPOUKH 0,01 A—P2.06

P2.07 — P2.11 — 510 MapamMeTpbl aCHHXPOHHOTO JIBUTATEIIsl, KOTOPbIE OOBIYHO HE YKa3bIBAIOTCS HA €ro
3aBOJICKOM TabJIMUKe, a ONPEISIISIOTCS B X0/1€ aBTOMAaTUYECKON aJanTauy mpeodpazoBaTesis 4acToThl. M3 Hux
«cTaTHyecKasl aanTanys K aCHHXPOHHOMY JBUTATEII0» ITO3BOJISIET MOIYIHTh Toibko P2.07 — P2.09, Torna
KaK «IIOJIHAs a[JalTalys K aCHHXPOHHOMY JIBHI'ATENI0» MO3BOJISCT ONPE/CINTD BCE MATH IIAPaMETPOB, a TaKKe
yepegoBanue (a3 sHKoxepa, mapaMeTpsl KouTypa [1M-perynupoBanus Toka u T. 1.

ITpu n3meHnennn HoMuHAIBHON MonHOCTH (P2.02) i HoMuHaNEHOTO Hanpsbkenus (P2.05) nurarens,
npeoOpa3oBaTeb aBTOMaTHYECKH U3MEHHT 3HaueHUs mapameTpoB P2.07 — P2.11 1 BOCCTaHOBUT B 9THX IIATH
rapameTpax 3Ha4eHHs CTaHAAPTHOTO JBHIaTeNs OOIIero Ha3HaYeHHs cepun Y.

Ecnn agantupoBars [TY k aCHHXpOHHOMY JIBHTaTEIIO HE YAACTCSI, MOXKHO BBECTH B IapaMeTPhI
COOTBETCTBYIOIINE JAaHHBIC, IPEJOCTABICHHBIC IPON3BOANTENIEM JBUTATEIIS.

ConpoTusieHne craTtopa .
3aBoJICKasl HACTPOiKa 3aBHCHT OT MOJEIHN
P2.12 CHUHXPOHHOT'O JIBUTaTEJIs
JlnamazoH HaCTPOUKH 0,001-65 535 Om
WHAYKTHBHOCTH CHHXPOHHOTO .
3aBoJICKasl HACTPOIKa 3aBHCHT OT MOJEIH
P2.13 aBurarens no ocu D
JluamazoH HaCTPOWKH 0,01-655,35 mI'u
WHAYKTHBHOCTH CHHXPOHHOTO .
3aBoJICKasl HACTPOiKa 3aBHCHT OT MOJEIH
P2.14 JBUTATENs 110 ocH Q
JlnamazoH HaCTPOWKH 0,01-655,35 mI'u
Ipotuso DJIC cHHXPOHHOTO .
3aBoJICKasl HACTPOIKa 3aBHCHT OT MOJEIH
P2.16 JIBUTATENs
Jluama3oH HaCTPOWKH 0,1-6553,5B

P2.12 - P2.16 — 310 mapaMeTpbl CHHXPOHHOTO JBUrartess. OHH YaCTUYHO YKa3bIBAIOTCS HA 3aBOJICKOMN
Ta0JIMYKE HEKOTOPBIX CHHXPOHHBIX JBHraTelel, HO y OONBIIMHCTBA ABUTATEIICH IPUBEICHHbIC BBILIE
rapaMeTpbl Ha 3aBOJICKOH TaOJIMYKe OTCYTCTBYIOT. T. €. X morpedyeTcs OnpeaeuThb Yepes aBToajanTarmo
peoOpa3oBaTes, a 3HaYUT HY>KHO BHIOPATh «aBTOAJANTALUIO K CHHXPOHHOMY JIBUTaTelI0 0€3 Harpy3Km».
Benp «aBroanantanus K CAHXpPOHHOMY JBUTATEII0 O3 Harpy3Ku» M03BOJISICT HOJIYYHTh YSTHIpE apaMerpa
neurarens (P2.12, P2.13, P2.14 u P2.16), Torja kak «aBTroajanranys K CHHXPOHHOMY JBHIaTEIIO 0.
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HanySKOI\/'I» MOXKET JaTh TOJIBKO YEPETOBAHNUE (1)213 u yCTaHOBO'-IHLIf[ YTOJI DHKOJCpa ABUTATEIIS.

Uncio IMIyIIbCOB JAaTUHKA 3aBojcKas HaCTpolka 1024

P2.18

Jlnana3oH HaCTPOUKU 1-65535

Hacrpoiika unciia UMITyJIbCOB Ha 000POT y MHKPEMEHTHOTO dHKoepa ABZ nin UVW.
Jliist pesknma BEKTOPHOTO yIIPaBIIEHUs C JATYMKOM YaCTOTHI BPAIEHHUS YHCII0 UMITYJIbCOB JaTYuKa
Heo0X0I1MO HACTPOUTH MPABIWILHO, HHAUE JABUraTeNb He OyaeT paboTaTh HOPMAIBHO.

Tun gatyuka 3aBojcKast HaCTpoliKa 0
0 HukpemenTHBIA 5HKOAED ABZ
P2.19 Junamazon
HacTpOiKH 1 Peszonbsep
2 PesepBHbIit

Yepenosanue pa3z A u B

3aBojicKas HACTpOiKa 0
HMHKPEMEHTHOT0 3HKojepa ABZ ! P
ez 0 Ipsimoe HanpaBiieHKE
JlnanazoH
HACTPOHKHU
P 1 O6partHoe HanpaBJIeHUE

Ota QyHKIU IeHCTBYET TOIBKO B ClIyuae HHKPEMEHTHOTO HKoaepa ABZ, T. e. korna P2.19=0. Ona
HCTIONB3YeTCs IS HACTPOHKH c/BUTa 110 (ase curHanoB A u B unkpementHoro sukojaepa ABZ.

OT0T napameTp 0MHAKOBO (PPEKTUBEH KAK JUIS ACHHXPOHHOTO, TaK M JUIsi CHHXPOHHOT'O JIBUTaTEIsl.
Yepenosanue a3 A u B suxonepa ABZ M0xkKHO onpeIenuTh yepes NOIHyI0 aanTaluio K aCHHXPOHHOMY
JIBUTATEITIO MJIM Yepes3 aJJanTaliio K CHHXPOHHOMY JIBUTaTelio 6e3 Harpysku.

YcTaHOBOUHBIH yro SHKozepa | 3aBojcKas HaCTpOHKa 0,0°

P2.22
Jlnana3oH HaCTpOWKH 0,0-359,9°

OTOT napaMeTp NPUMEHSETCS TOJIBKO P YIPABICHUM CHHXPOHHBIM JIBHTATEIeM U AeHCTBUTEICH IS
HHKpeMeHTHOro 3HKozaepa ABZ wim UVW u pe3osbBepa, HO HeJEHCTBUTENIEH JUISl CHHYCHO -KOCHHYCHBIX
9HKOJICPOB.

OTOT IapaMeTp MOKHO HOJIYYHTh Yepe3 aJalTalnio K CHHXPOHHOMY JIBUraTelro 6e3 Harpys3KH U 1oJ
HarpysKoii, 4To 04eHb BaKHO IJIsl paOOTHI CHHXPOHHOr0 ABurarelns. [losToMy aganranuio K CHHXPOHHOMY
JIBUTATEITI0 HY?KHO BBIIOJIHATH 110CJIE €r0 YCTAaHOBKH, 110 BBOJIA B OKCILTYaTaLHUIoO.

Yepenosanue a3z U, Vu W o
S U 3aBojicKast HacCTpolKa 0
P2.23
Jlnanason 0 [IpsiMoe HanpaByieHne
HACTPOHKH 1 OGpartHoe HarpasJIeHne
. Cngur (a3 sakonepa UVW 3aBojicKast HaCTpolika 0,0°
Jlnana3oH HaCTPOWKN 0,0-359,9°

JlBa BBIICYKa3aHHBIX apaMeTpa JeHCTBUTEIBHBI TOJIBKO TSI CHHXPOHHBIX JIBUTATENICH 1 IPH
HCIOJIB30BaHUU dHKOIepoB UVW.

OTH JBa MapaMeTpa MOYKHO HOJIYYNTh Yepe3 aJaNTaliio K CHHXPOHHOMY JIBHT'ATeIIIO IO/ HAarpy3Koi 1
6e3 Harpy3ku. O6a 3TH napamerpa OYeHb BaXKHBI IS PA0OTHI CHHXPOHHOTO JBUrATENIs, TI09TOMY aIaNTalliio K
CHUHXPOHHOMY JIBUTaTEJIIO0 HY>KHO BBIIOJHSTH [IOCIE €r0 YCTAaHOBKH, 0 BBOJIA B IKCILTYaTaLHIO.

e Yuciio map IoJ0COB Pe30iibBepa | 3aBOJCKasi HACTPOIKa 1

Jlnana3oH HaCTPOHKH 1-65 535
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Pe3onbBep nMeeT KOHKPETHOE YHCIIO Tap MOJIFOCOB, KOTOPOE HY’KHO MPABUIIBHO yKa3aTh IPH
HaCTpOHKe.

TaiimM-ayT CBSI3H C SHKOAEPOM 3aBocKas HacTpoiika 0,0c

P2.26
0,0 c: He neiicrByer

JlnamazoH HaCTPOUKH
P 0,1-10,0 ¢

3ajiaet 3a1epKKy pPeakIuy Ha IOoTepro CBsA3M ¢ sHKoaepoM. IIpu nactpoiike Ha 0,0 ¢ npeo6pazoBarensb
4acTOTHI He Oy/IeT pacro3HaBaTh NOTEPIO COCANHEHHS C DHKOJIEPOM.
Ecnu e motepst cCoeTMHEHUS C SHKOIEPOM PACIIO3HAETCS U €€ JINTEIBHOCTD TIPEBBIIIACT 3HAUCHHE

P2.26, npeobpazoBaTens yacToThl cHrHanu3upyer o6 ommoke E025.

Pexxum aBTOHACTpOIKH Ha -
3aBoJICKasl HACTPOKa 0
JIBUTATENb
0 He ucnone3syercs
1 Crarnueckas aantanus K aCHHXpOHHOMY
JIBUTATEITIO
P2.27 2 JlunaMudeckas aiantanus K aCHHXPOHHOMY
Juanazon JIBUTATEITI0
EECIDOMEY 3 Crarndeckas aJanTanus moJ| Harpy3Koi
11 AnanTarys K CHHXPOHHOMY JBHIATEIIIO 0.
Harpyskou
12 Apnanranys K CHHXpOHHOMY JBUTaTeto 6e3
Harpys3Ku

0:  He ucnone3syercs.
To ecTb aJanTaliu HeT.

1: Craruueckas ajganTanys K aCHHXPOHHOMY JIBUTATEIIO.

IMoaxoauT st ciry4yaeB, KOT/[a OTCOCAMHNTL ACHHXPOHHBIH JIBUTaTelb OT HArPY3KH CIIOXKHO, &
HPOBOJUTH AJANTAIMIO C BPALlEHHEM Hey100HO.

IMepen cTaTHUeCKOi aganTaryeil K aCHHXPOHHOMY JIBUTaTeII0 HE0OX0AMMO MPABHIILHO yKA3aTh TUIT
JIBUTATENs U JaHHbIE ero 3aBojackoit tabumuku (P2.02 — P2.06). IIpu crarndeckoii agantanny K aCHHXPOHHOMY
JIBUTATEIIIO TIPeoOpa3oBaTelb YaCTOTHI MOKET ONPESNUTE TpU mapametpa P2.07 — P2.09

Iopsinox neiictBuit: Hactpoiite mapamerp Ha 3nauenne 1 n Haxmute kHonky RUN. TIpeo6pasosatens
BBITIOJIHUT CTATHYECKYIO aJIalTAllMIO ¥ 3aTeM BBIBEJICT Ha JAUCIIICH 3aJaHHYIO 4acToOTYy.

2: JlnHamMu4ecKas ajanTanus K aCHHXPOHHOMY JBHIaTEII0

Yto0BI TpeobpazoBarens odecreunBat 3GpHeKTUBHOE TMHAMIYECKOE YIIPABICHHE, BHIOCPHTE
JIMHAMHYECKYIO alanTanuio (¢ BpaiieHnem). IIpi 3TOM JBHTATENb JIOJKEH OBITH ITOJHOCTBIO OTCOEAMHEH OT
HArpysKu.

3:  Craruueckas aJanTaiys 1oJ Harpy3Kon

TTOAXOAUT ITsl CUTYaLMil, KOT/la OTCOSAMHEHHE HarPy3KH HEBO3MOXKHO.

B xoze Bcero mpomecca aJanTanuy npeodpasopareib CHauala BBIIOIHIET CTAaTHYECKYIO0 aJaNTalHIo,
3aTeM C 3aJ[aHHBIM TEMIIOM Pa3rOHa YCKOPSETCs 0 HOMHHAIBHON 4acTOTHI JJBUTATENIs], TOANCPIKUBACT €€
HEKOTOPOE BPEMS, a 3aTeM 3aMeJUISIETCS 10 OCTAHOBKH C 33aHHBIM TEMIIOM TOPMOXEHHUS M BBIXOHT U3
peXMMa aJ[anTalum.

Ilepen IMHAMUYECKON aJlaNTalyeil K aCHHXPOHHOMY JIBUTaTEII0 HEOOXOAMMO YKa3aTh THII IBUTATEIS U
JTaHHBIE ero 3aBojckoi Tadbmmuku (P2.02 — P2.06). Ecau P0.00 Hactpoen Ha 2 (BekTopHOE ynpaBieHHe ¢
JIATYUKOM YacCTOTHI BPAILCHHUS), HEOOXOAMMO TAKXKe NPABHILHO YKa3aTh TUII 9HKOJEPA U YHUCIIO UMITYJILCOB
sukojepa (P2.18 u P2.19).

AnanTauus K aCHHXPOHHOMY JIBUTATEJIIO BBINOJIHACTCS IIOJHOCTBIO, U IIPE00Pa30BaTEeb MOKET
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MOJIY4YHTb NI4T TapamMeTpoB apurarens P2.07 —P2.11, a Takxke yepenoanue da3 A u B P2.21 suxoznepa u
napamerpsl P3.11 — P3.14 xontypa [1U-perynupoBanns Toka Ipu BEKTOPHOM YIIPABICHUH.
Topsanox neiicteuii: Hactpoiite mapamerp Ha 3Hauenue 2 (P0.01 HyxHO ycranoBuTs Ha (), mpeoGpa3oBaTenb
nokaxeT Ha qucriee LEATN. Haxmute knonky RUN, n npeo6pa3oBaresib aBTOMaTHUECKH 3aITyCTHTCS, a
3aTEM OCTaHOBHTCS.

TMocne aBTOasanTanMK Hy>XKHO IIPOBEPHUTH 3HaYeHKe P2.11, koTopoe 10mKHO OBITH B IIpesenax ot 1/3 no
1/2 3nauenns P2.06. Ecnu oHO BHE 3THX IIpeJIeNoB, HYKHO cOpocuTs 3HayeHue P2.11 Bpyunyio.
11: AnanTanus K CHHXPOHHOMY JBHTaTEIIO O] Harpy3Koi

Ecnu orcoetHUT CHHXPOHHBIH JBUTraTeIh OT HArpy3KH HEBO3MOXKHO, IPHJIETCS BHIOPATh aanTalHio
K CHHXPOHHOMY JIBUTATEIIO MOl HArPy3KOii, BO BpeMsl KOTOPOii ABHraTenb paboTaeT ¢ 4acTOTOM BpalleHus
10 06/mun. Ilepen ananTanmeit K CHHXpPOHHOMY JABHIATEIIIO IO HATPy3KOH HY>KHO TPaBUIBHO yKa3aTh TUII
JBUTATENsI ¥ JAHHBIE €ro 3aBojacKoi Tabmmuku (P2.02 — P2.06).

Ipu aganrarum K CHHXpOHHOMY JIBUTATEIIIO C Harpy3Koi Ipeodpa3oBaTeh MOKET ONpPEIeIUTh HAYaIbHOE
YTJIOBOE TIOJI0XKEHUE Er0 POTOPA, YTO ABIAETCS HEOOXOAMMBIM YCIOBUEM /Il HOPMAJIbHOH paboThI
CHHXPOHHOT'0 JIBUTaTelIs, HO3TOMY aJaNTalNIo K CHHXPOHHOMY JIBUTATEII0 HEOOXO0AMMO B BIIOJHSATH 110
TepBOTo BBOJIA B OKCILTyaTaIHUIO.

Topsinox neiicteuii: Hactpoiite mapamerp Ha 3naueHue 11 n naskmure knonky RUN: npeo6pa3sosareins
BBITIOJIHUT aJIaNTAIMIO TI0]] Harpy3KOi.

12: AnanTanms K CHHXpOHHOMY JIBHTaTelIto 0e3 Harpy3ku

Ecnu gBUraTeNlb MOKHO OTCOCAMHHUTE OT HAarpy3KH, PEKOMEHIyeTCsl BRIOMpaTh ajanTaliio K
CHHXPOHHOMY JIBUTaTEINIo 6e3 Harpy3KkH, KOTopasi MOXKeT JlaTh Oosee BHICOKHE KCIITyaTallnOHHBIC KauecTBa,
4YeM aJlanTanys K CHHXPOHHOMY JIBUTATENIO MOJl Harpy3KOi.

B npornecce aganraiyu 6e3 Harpy3ku npeoOpazoBaTtesb CHauasa BEITIONHACT CTATHYECKYIO alaNTaluIo,
3aTeM YCKOPSETCs 10 HOMUHAIIBHOH yacToTsl P0.07 nBuraresns ¢ 3ajaHHbIM TeMnioMm pasrona P0.08,
MOJIEPXKUBACT €€ HEKOTOPOE BPEMs], a 3aTeM 3aMEJISETCs JIO OCTAHOBKH C 3aJJaHHBIM TEMIIOM TOPMOIXKEHUSI
P0.09 n BBIXOZHUT U3 PEXHMa afaNTaIuH.

IMepen aganTanueii K CHHXpOHHOMY JBHTATEIII0 0€3 Harpy3Ku HY>KHO HE TOJBKO yKa3aTh THII JIBUTaTEIIs
¥ JTaHHBIE 3aBOJICKOH Tabmiuku P2.02 — P2.06, HO 1 paBUIEHO HACTPOUTH YKCIIO uMITysbcoB P2.18, Tum P2.19
M 4KCII0 map nomocoB P2.25 sukonepa.

IIpn ajpanTanmy K CHHXpOHHOMY JIBUTaTeNI0 6e3 Harpy3KH Ipeodpa3oBaTelb MOKET ONPEJIeINTh He
TOJIBKO napameTpsl P2.12 — P2.16, Ho u mannble 5HKOepa P2.21, P2.22, P2.23 u P2.24, a Taxke mapameTps
konTypa IT-peryanpoBanus Toka npu BeKTopHoM ynpasnenun P3.11 — P3.14.

IMopsnok peiicteuii: Hactpoiite mapamerp Ha 3nauenue 11 n Haxmure kHonky RUN: npeo6pasoBarensb
BBITIOJIHUT a/IaNTaluio 6e3 Harpy3KkH.

ITpumeuanue: BHIOIHEHHE aJJANITAIlMN BO3MOXKHO TOJIBKO B PEXKHME YIIPABICHHUS C TIAaHEIH, T. €. KOrjaa
P0.01 = 0. B pexxnmax ynpapiieHHs 4epe3 KIeMMbl HIIM KOMMYHUKAITMOHHBIHA ropT ajganranus T4 x
JIBUTATEITIO HEBO3MOJKHA.

Bo Bpems ananraruu nmpeodpasoBatens Ha quciniee oroopaxaercss «KLEATN» n Muraer HHIUKaTop
RUN. Ilocine ananramuu naaukarop RUN racuer.
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I'pynna P3 — [TapameTpsl BEKTOPHOIO yNpaBjieHHs ABUTaTeIeM:

IIpumeuanue: DToT HaGOP MAPaMETPOB AEHCTBUTEIICH TOIBKO ISl BEKTOPHOTO ynpasienus, a jus U/f-

PEryIupoBaHHs HE IPUMEHSCTCSL.

IIponopunonansHoe ycunenue 1 .
3aBojcKas HacTpoiika 30
P3.00 KOHTYpa 4acTOThI BpaIlleHHs
Jlnana3oH HAaCTPOUKH 1-100
B 1 .
PCMl MHTCIPHPOBAHMA 3aBoJICKasl HACTPOHKa 0.50s
P3.01 KOHTYpa 4acTOThI BpaIlleHHs
JlnamazoH HaCTPOUKU 0,01-10,00 ¢
. Yacrora nepexiodeHus 1 3aBoJICKasl HACTPOKa 5,00 I'rg
' Jlnana3oH HaCTPOUKH 0,00 — P3.05
INponopiroHankHOe yCHIeHHE 2 3aBojCKas HACTPOHKA 20
P3.03 KOHTYpa 4acTOThI BpaIlleHHs
Jlnana3oH HACTPOUKH 0-100
Bpewms nnrerpupoBanus 2 -
P pup 3aBoJICKasl HACTPOiKa 1.00s
P3.04 KOHTYpA 4acTOTHI BpaIeHHs
JlnamazoH HaCTPOUKH 0,01-10,00 ¢
w30 YacroTa nepeKIio9eHus 2 3aBoJICKasl HACTPOKa 10,00 I'g
’ Jlnana3oH HaCTPOUKH P3.02~ — MaxkcumanbHasi BRIXOHAS 4aCcTOTa

Ecnu npeobpa3oBartenb 4acTOTH! paboTaeT Ha Pa3HBIX YaCTOTAX, MOXKHO BBIOpATh Pa3IM4HbIC
napamerpsl koHtypa [1M-perynupoBanus gactots! Bpamienus. Ecii padodast 4acToTa HUKE 4aCTOTHI
nepeximouenus 1(P3.02), nist kontypa [TU-perynnpoBaHus 4acTOThI BpalleHNs UCIIOIB3YIOTCS ITapaMeTphl
P3.00 u P3.01. Ecim pabouast yacToTa BBIIIE YaCTOTHI EPEKIIOUeHHs 2, 11t KoHTypa [T1 -perymmpoBanus
YaCTOTHI BpalleHHs HCIob3ytoTcest mapamerpsl P3.03 u P3.04. ITapamerpsr kontypa [TH -perynuposanus
YacTOTHI BPAILICHUS MKy YaCTOTAMH IIEPEKIIIOUCHUS | ¥ 2 TMHEHHO NepeKIIIoYaioTe st MEXKTy ABYyMs
Habopamu napamerpos [TM-perynaupoBanus, Kak MOKa3aHO Ha PUCYHKeE 6-8:

!

IMapametpst
IH-peryaupoBanus

P3.00
P3.01
P3.03
P3.04
P3.02 P3.05 Onopuas

Jacrora

Pucynok 6-8. Cxema nepexirouenus napamerpos ITH-perymupoBanus

M3mensis nponopuioHaabHOE YCHICHHE ¥ BpeMs HHTETPHPOBAHHS PETyJIsTOPa YaCTOTHI BPAIEHHS,
MOKHO KOPPEKTHPOBAaTh AMHAMUYECKYIO XapaKTEPUCTHKY BEKTOPHOT'O yIIPaBJICHHS YaCTOTOH BpAICHHS.

VBenyeHne nponopuuoHaIbHOIO YCHICHUS U YMEHBIIICHNE BDEMEHU HHTETPUPOBAHMUS MO3BOJISET
YCKOPHTb IMHAMUYECKYIO XapaKTePUCTHKY KOHTYpa YacTOThI BpamieHus. OJHAKO CIMIIKOM OOJbIIoe
HPONOPLIHOHATEHOE YCHICHHE HIIM CIIMIIKOM MaJloe BPeMsi MHTEIPHPOBAHHSI MOTYT BbI3BaTh KOJI€OaH Usl
CHCTEMBI. PeKOMEH/IyI0TCs Clie Ty OIHe METO (bl HACTPOIKH:
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Ecnu 3aBojckas HacTpoiika ImapaMeTpoB He OTBEYaeT TPEOOBAHMUSM, BBIITOTHUTE TOUHYIO HACTPOHKY,
HCXO0JIS U3 3aBOCKMX 3HaueHni. CHavana yBennauBaiiTe IponopuuoHaIbHOE YCUIICHHE U yOeIUTeCh, UTO 3TO
He IIPUBOJUT K KojeOaHusAM. 3aTeM COKpalaiTe BpeMst HHTErpHPOBAHHUS, YTOOBI CHCTEMa HMeNa ObICTPYIO
peaknuro u Majoe nepeperynuposanue. Ilpumeuanne: Eciu napametps! [T -perynupoBaHus HACTPOSHBI
HENPaBUIILHO, HEPEPEryTUPOBAHKE 110 HACTOTE BPALICHUS MOXKET OBITh CIMLIKOM OOJIBLINM, a IPU €T0
COKpAIIeHNH MOXKET BOSHUKHYTH Jake epeHanpshKeHHeE.

VYcunenue koMneHcanuu . o
3aBojicKas HaCTpOiKa 100 %
P3.06 CKOJIBKCHUS
Jlnana3oH HaCTPOUKH 50-200 %

B PEKUME BEKTOPHOT'O YIIPABICHUS STUM ITapaMETPOM HAaCTPanuBacTCs TOYHOCTH cTabum3anuu
YJaCTOTHI BPAILICHUS NBUTaTEIIA. ITocne YBEIIMYICHUS HATPY3KH, €CJIIM 4aCTOTa BPALICHUA ABUTATEIIS HU3Kasd,
OTOT IMapaMeTp Hy>KHO yBECINYNBATH. Ecmm Harpyska CTaHOBUTCS MEHBIIIEC, a YJaCTOTa BPAILICHUS IBUTATEIIS
BBIIIC, 3HAYCHUE 3TOr0 napaMerpa MOKXKHO YMCHBIIINUTD.

IMocrosiHuas BpeMeHu GuibTpa B S 0,000 ¢
P3.07 KOHTYP€ 4aCTOThI BPAIICHUS
Jlnamna3oH HaCTPOWKN 0,000-0,100 ¢

B pexunme BeKTOPHOTO YNPaBICHHS PETYIATOP KOHTYpa YaCTOTHI BPAILIEHHs BHIJIACT KOMAHTY
KPYTSIIEro MOMEHTA B BHJIE CHTHAJIa TOKA. DTOT MapaMeTp UCTIONb3yeTcs s (PUIBTPAIIMU KOMaH bl
KpyTsmero Mmomenrta. O6BIYHO 3TOT MapamMerp He TpeOyeT HaCTPOHKH, HO TIPH CHIIBHBIX KOJNEOAHUAX YaCTOTH
BpaIeHHs BpeMs QUIBTPAIA MOKHO COOTBETCTBYIOIIMM 00pa3oM yBenuunThb. Eciu nosBuTcs BUOparms
JIBUTATEIsS, OTOT MAPAMETp CJIEyeT COOTBETCTBYIOIIMM 00Pa30M yMEHBIIHTb.

Ecnu nocrosiHHast BpeMeHU QHIBTPa B KOHTYPE YacTOTHI BPAILIGHHs Maa, BEIXOIHOH KpyTsammuid MomenT ITH
MOJKET CHIBHO KOJe6aThesl, HO PeaKius YacTOThl BpallleHHs OyaeT ObICTpOii.

Vcunenue nepeBo30y KaeHUs IpH .
1 y P 3aBojicKas HacCTpoiKa 64

P3.08 BEKTOPHOM YIIPaBJICHUH

Jlnana3oH HaCTPOHKH 0-200

B nporuecce 3amesieHnst npeodpa3oBaTelis YaCTOThl PEryIMPOBaHHE MEPEBO30YKICHHS MO3BOJISIET
MO/IABJIATH POCT HANPSDKEHHs B 3BEHE IIOCTOSHHOTO TOKa BO n3bexanue cOos u3-3a nepeHanpsokenus. Yem
GoJtbIlIe yCHIIGHHE NEPEeBO30YKICHNs, TeM BbIlIe 3Q(EKTUBHOCT TAKOTO ITOIABICHHUS.

Veunenue nepeBo30yskIeHNs He0OX0JUMO KOPPEKTHPOBATh, KOT/1a P TOPMOXKEHUH TIpeodpa3oBaTelib
CKJIOHEH CHTHAJIM3HUPOBaTh 00 ommbke 13-3a nepenanpsokenns. Ho ciumkom Gonbinoe ycuienue
nepeBo30YKICHHS JIETKO TPUBOJMT K BO3PACTAHHIO BBIXOIHOTO TOKA, 1 3TO HY)KHO YUHTHIBATH MPH
OKCILTyaTalyH.

Ecny mnepims Harpy3ku OYeHb Maja, IpU TOPMOXKEHUH JIBUTATENIs HAIIPSDKEHNE PacTH He OyieT,
MOPTOMY YCHJICHHE NIepeBO30y KICHHs peKOMeHIyeTcst HacTpanBaTh Ha 0. B ciydae ncronb3oBanus
TOPMO3HOTO PE3HUCTOpPA YCHIICHHE MIepeBO30YKICHHs TOXKe JIydIlle HacTpansaTh Ha 0.
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HcTo4HMK 3aJaHHs BEPXHETO Mpeziela MOMEHTA IPH 3aBojckas 0
PEryJIHPOBAHUM YaCTOThI BPALLICHHS HACTpO¥Ka
0 P3.10 3nauenue P3.10
1 All
2 Al2
P3.09
Jlnanasox 3 [NoTennuomerp nmaxnenu
HaCTPOHKH 4 Wmmynscnsiii Bxox (X5)
5 KoMMyHHMKaIHOHHEIH TOPT
6 Munnmym (u3 All, Al2)
7 Maxkcumym (u3 All, Al2)
ITudposas HacTpoiika BEpXHETO Ipeiesia MOMEHTA 3aBozckas 150.0 %
U 7%
P3.10 IIPH PEryIMPOBAHUU YaCTOTHI BPALCHUS HACTpOIKa
Jlnamna3oH HaCTPOUKHU 0,0-200,0 %

B PEKHUME pEryIupoBaHns 9aCTOTHI BPAIICHUST MaKCUMaJIbHBIA prT}IH_II/Iﬁ MOMCHT Ha BBIXOJC

npeoﬁpasoBaTenﬂ YJacCTOThI 3a1a€TCsI UICTOYHUKOM BEPXHEIO MpeJiciia KPyTAIIEro MOMEHTA.

P3.10 HCMIOJIB3YETCA UL BBI60pa HCTOYHHKA 3aJaHHUs BEPXHET O IIpeeiia KPyTAIEro MOMEHTA. Ecmu on
3ajacTcs Yepe3 aQHAJIOTOBBIN BXOJI, HMHyHBCHLIﬁ BXOO AN KOMMyHI/IKaLII/IOHHHﬁ TIopT, 100 % BeMUUUHBI 3TOTO

3aJIaHus COOTBETCTBYIOT 3HaueHnto P3.10, a nactpoiika P3.10 na 100 % cooTBETCTBYET HOMUHAIBHOMY

KpyTsILIEeMy MOMEHTY Ipeobpa3oBaTess YaCTOThL.

O nacrpoiikax st All, AI2 1 moTeHIMOMETpa IMaHEeNIM CM. COOTBETCTBYIOIIEe OnMcaHne KpuBbix Al B

rpynne PS5 (HyHble KpuBbIe BeIOHpaiiTe yepes P5.31).

Ormcanue U MMITYJIbCHOTO BXoJa cM. P5.26 — P5.30.
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I'pynna P4 — ITapamerpsi U/f-peryaupoBanus:

OTtoT HabOp MapaMeTpoB AeiCTBUTENEH TONbKO U1 U/f-peryampoBanus, a Ui BEKTOPHOTO YIIPaBJICHUS HE
TIPUMEHSETCSL.

U/f-perynupoBaHue MOAXOAUT JUIS PHBOJA OOBIYHBIX HATPY30K, TAKMX KaK BEHTHIATOPBI U BOJSHBIC HACOCHI,
JULs pabOoThI OTHOTO MPeoOpa3oBaTEeNs C HECKOIBKUMU ABUTaTEIsMHU, WK KOTJja Tpeodpa3oBaTesb U JBUraTeIb
CHJIBHO Pa3IHYalOTCs [0 YPOBHIO MOIHOCTH.

Bri6op kpusoit U/f-perynupoBanust | 3aBojckast HACTPOIKa 0
0 JInneiinas kpusas U/f-perynupoBaHust
P4.00 1 Jlomanas kpusast U/f-perynmpoBanus
Jlnanasos HACTPOHKK 2 KBaznparuunas kpusast U/f-peryimpoBanus
3 Paznensusrii pexum U/f 1
4 Paznenbuslii pexum U/f 2

0: Jluneiinas kpusas U/f-perynuposanus

IMoaxoanT Juist OOBIMHON HATPY3KH C MOCTOSHHBIM KPYyTSMUM MoMeHTOM. Korzia BeIXo/iHas 4acToTa
paBHa 0, BbIX0JiHOE Hanpsbkenue cocrasiser 0. Korja Beixo/iHast 4acToTa paBHa HOMHHAJIBHON 4acToTe
JIBUTATENIs, BEIXOJHOE HANPsHKEHHE PABHO HOMUHATBHOMY HAINPSHKEHUIO JBUTATEIIs.

1:  Jlomanas xpusas U/f-perynmposanus

TMoaxoauT JuIs crieManbHBIX HATPy30K, TAKUX Kak 00e3BoxuBaTeny u neHTpudyru. Korna Beixoanas
yacToTa paBHa 0, BEIXOJIHOE HanpskeHue coctabiseT 0. Korza BeIXoaHas yacToTa paBHAa HOMHHAIBHOM
YacTOTE JIBUTATEIsl, BBIXOJHOE HANPsHKEHNE PABHO HOMHHAILHOMY HAIPsDKEHUIO JIBUTATeNs. B To ke Bpems
no0yto xkpuByio U/f-perynupoBanus MOXHO IOJIyuHTh HACTpoiikoii mapamerpos P4.06 — P4.11. Cm. pucyHok
6-10.

2:  Ksanparuunas xpusas U/f-perymmpoBanus
TMoaxoauT JUIs JIETKUX HArpy30K, TAKMX KaK BEHTHIATOPHI H HACOCHI.

3:  Paspensusrit pexum U/f 1

B 3TOM peknMe 4acToTa M HalpshKEHHE Ha BBIXOJIE PeoOpa3oBaTelist He 3aBUCST JPYT OT APYTa.
BbIx0/iHas 4aCTOTA 331a€TCsl HICTOYHUKOM 4acTOThI, @ BBIXOAHOE HanpshkeHue — napamerpom P4.12 (Mcrounuk
HaIpspKeHUs B paszensHoM pexume U/f).

4:  Pasnensusrit pexxum U/f 2

B srom ciyuae U u f nponopiiuoHansHel ApYT APYTY, HO KOI(POHUIIMEHT IPONOPIMOHAIBHOCTH MOKHO
HACTpauBaTh C MOMOIIbIO HCTOUHMKA HatpspkeHns P4.12, a coornomenue mexay U u f cBa3ano Taxoke ¢
HOMMHAJILHBIM HAMNPsDKEHUEM U HOMHHAJIBHON YacTOTOM B TpyIIe ITapaMeTpoB aBuratens P2.
Ecnu B kauecTBe Mcrounnka Hanpsbkenus Beectr X (X — 3nauenne ot 0 0 100 %), cooTHOIIEHHE MEKITY
BBIXOJIHBIM HanpspkenneM U npeoGpasosarens u yactoroit f Oyner cinemyrommum: U/f = 2xXx(HomuHansHoe
HanpspkeHne apuratens)/HoMuHanbsHas yactoTa JBUraTens.
[pumeuanue: Dtot pasaenbHblil pesxum U/f-perynnpoBaHust IOAXOMUT VIl PA3IMYHBIX CITy4aeB YaCTOTHO -

PEryJIMpyeMoro IMTaHus, HO PH HACTPOKKE MapaMeTPOB Hy>KHO COOJII0/IaTh OCTOPOKHOCTb.

HeraBHHBHaS{ HaCTpOﬁKa IapaMeTpPOB MOJKET IIPUBECTH K ITOBPEIKICHUIO IIPUBOJA.

®dopcupoBanye KPyTALIErO o

perp Yy 3aBojicKas HaCTpoiKa 3aBHCHT OT MOJICIIH
P4.01 MOMEHTa

Jlnana3oH HaCTPOWKU 0,0-30 %

YacToTa BBIKIIOUEHUS .

3aBojicKkast HacCTpolKa 50,00 T’

P4.02 (bopcupoBaHs MOMEHTa

Jlnana3oH HacTpOWKM 0,00 I' — MaxcumanbHast BBIXOJHAs 4acTOTa
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JDRIVE

YT006b! KOMIIEHCHPOBATh HEXBATKY KPYTSIIET0O MOMEHTA B HU3KOYaCTOTHOM Jmarnasone U/f-
peryaMpoBaHus, C IOHIKEHNEM YacTOThI BhIXoHOE Hanpspkenue ITH nossimaercs. Ho ecu nactpouts
CITMIIKOM 00JIbII0€ (POPCHPOBAHNE KPYTSALIETO0 MOMEHTA, JBUTAaTeNb OyAeT OBICTPO MeperpeBaThes, a 'y
npeobpa3oBaresIs YaCTOTHI OyIeT meperpyska o ToKy.

IMpu GonbmIoit HArpy3Ke M HEJOCTATOYHOM ITyCKOBOM MOMEHTE JIBHTaTelIsl 3HaUCHHE TOTO NapamMerpa
pekomenyercs yBennunts. Korna Harpyska mana, GpopcupoBaHue KpyTSIIEro MOMEHTA MOXKHO YMEHBIIUT.
Ecnn dopcupoBanne kpyTaiiero MoMmenTa HactpoeHo Ha 0,0, mpeo6pasoBarens Oyaer Gpopcuposars
MOMEHT aBToMaTuuecku. [Ipu 5ToM npeobpasoBaTesib aBTOMATHUECKH PACCUNTAET HEOOXOMMOE 3HaUCHHE
(hopcHpoBaHUs MOMEHTA C YYETOM COIPOTUBICHHS CTATOPA IBUTaTeNs U APYTHX MapaMETPOB.
DopcupoBaHHE KPYTSAILIETO MOMEHTa 3(()ECKTUBHO TOJIBKO B 30HE HIXKE YACTOTHI OTCEUKH.
UpesmepHoe popcupoBaHne KPYTAIIETO MOMEHTa MOKET BBI3BATh B JIBUTaTelie HU3KOYACTOTHYIO

BI/IﬁpaI_II/IIO WA Ja)xe IEPErpysKy 110 TOKY. B atom ClIy4ac 3Ha4YCHUC (bopcnposa}mx MOMECHTa HYKHO

YMCHBIIHTb.
BrixoaHoe
HarnpsiKEeHUe
Ub: MakcumanbHoe
Ub: BBIXO/THOC HAIIPAKCHHC
l V1: Hanpsixenue pyuHoro
Vi I dopcupoBanus MOMEHTa
l -
fl: fb:
Beixojuas
fl: Hacrota orceuxu ﬂ) Homunanbhast qacrora
py4HOTO (hOpCHPOBAHHS paGouas acToTa
MOMCHTa
Pucynok 6-9. Cxema py4Horo GopcupoBaHHs KPYyTSIIEro MOMEHTA
Vcunenue KoMneHcanun .
3aBoJICKasl HACTpOHKa 0,0 %
P4.03 ckoubxennst U/f
Jlnama3oH HaCTPOWKH 0-200,0 %

DTOT nmapameTp IMPUMEHSIETCS TOJIBKO aCHHXPOHHBIX JIBUTATENEH.

Kommencanus ckonpxenus U/f criocoGHa KOMIIEHCHPOBATh OTKJIOHEHHE YaCTOTBI BPAIICHHS
ACHHXPOHHOTO JABUIaTelsl IIPH BO3PACTAHHH HArPY3KH. DTO MO3BOJISIET CTA0WIN3HPOBATh YaCTOTY BPAICHHS
JIBHTATENIs, KOT/Ia HArpy3Ka MEHSIeTCs.

Ecmn ycunenne komneHcanny ckonbxerust U/f Hactpoeno Ha 100,0 %, 3Ha4UT 1IpH paboTe ABUTATEIS C
HOMHUHAJIBHOM HATPY3KOil KOMIIEHCHPYEMOE CKOJIBKEHHE COOTBETCTBYET HOMHHAIBHOMY CKOJIBKCHHUIO
JIBHTATENIsI, @ OHO PaCCUMTBIBACTCS MPeoGpa3oBaTesieM 10 HOMHHAIBHON 9acTOTe M HOM HHAIBHON 4acToTe
BpAILEHHs U3 TPYIIBI TapaMeTpoB JBurarens P2.

Ipu HacTpoiike yCHIICHHs KOMITEHCAIHH CKoJbxeHus: U/f 00bIYHO HCXOAT U3 TOTO, YTO 4acToTa
BpAILEHHs BUraTells 0/DKHA OBITh PaBHA 3aJaHHOI YacTOTE BPAIICHHS IPH HOMHHAIBHOMN Harpyske. Korma
4acTOTa BPAIICHHS BUTATENS OTJIMYACTCS OT 3a1aHHOM, TPeOyeTCss KOPPEKIHS ITOr0 YCUICHHSI.

VYeunnenne nepeBo3oyxuenns U/f 3aBoJICKasl HACTpOKa 64

P4.04

Jluana3oH HaCTPOUKHU 0-200

B nporecce 3ameiieHns peodpa3oBaTelsi YaCTOTHI PEryJIMPOBAaHUE T1€PEBO30YXKICHHUS TT03BOJISCT
HOJIABJISATH POCT HANPSDKSHUS B 3BEHE MTOCTOSIHHOIO TOKA BO M30exkaHue c00s M3-3a epeHanpsbkeHus. Yem
OouIblIe yCHIICHHE TTepeBO30YK/ICHUS, TeM BbIIIe d3Q(HEKTUBHOCTH TAKOTO MOABJICHUSL.
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Ecnun TIpU TOPMOKECHAN HpCO6pa30BaTCJ’IL CKJIOHCH CUTHAJIN3UPOBAaTh 00 ommbKe u3-3a
TICPCHAIPSDKCHUS, YCUJIICHUE HCpCB036y)K,HCHI/[$l HYXHO YBCIAYATH. Ho cnumikom 6osbimoe ycuienue

HCp6B036y)K,I[€HI/IH JIETKO IPUBOJUT K BO3PACTAHUIO BBIXOJHOTO TOKA, 3TO HYKHO YYUTBIBATh IPU

OKCILTyaTaluu.

Ecaun MHEPLH Harpy3Ku OYC€Hb MaJia, IPU TOPMOKCHUU ABUTATEISI HAIIPSHKECHUE PaCTH HE 6y£lCT,

IIO3TOMY YCHIICHUE HepeBOSﬁy)}(ﬂeHHS{ PEKOMEHIAYCTCS HaCTpanBaTh HA 0.B CIIy4Jae UCIIOJIb30BaHUA

TOPMO3HOTO PE3UCTOPA YCUIICHHE H€p€B036y)K,Z[CHI/IH TOJXKE JIy4II€ HaCTpauBaTh Ha 0.

Beixoanast uacrora B Touke 1 3aBojcKas HACTDOlKA 0.00T
P4.05 kpuBoit U/f A P ? B
JluamazoH HaCTPOUKHU 0,00 'y — P4.07
Hanpspkerne B Touke 1 kpuBoit BT T 0.0 %
P4.06 U/t
JluamazoH HaCTPOUKHU 0,0-100,0 %
BeixoHast 4acToTa B TOUYKE 2 .
A e —l 3aBojicKast HACTpOHKa 0,00 I'g
Jlnana3oH HaCTPOHKH P4.05 — P4.09
Hanpspkenue B To4ke 2 3aBoCKas HACThOHKA 0.0 %
P4.08 xpusoit U/f Rl €1po R
JlnamazoH HaCTPOUKH 0,0-100,0 %
BsIxozHas yactoTa B TOUKE 3 .
09 T LU 3aBojicKast HACTpOHKa 0,00 I'g
JlnanazoH HaCTPOUKK P4.07— HomunanpeHas yacrota gsuratens (P2.03)
HamnpspkeHue B To4ke 3 KpHBO#t ST T 0.0 %
P4.10 U/t
JlnamazoH HaCTPOHKH 0,0-100,0 %

Ot mectsb napamerpos P4.05 — P4.10 onpenensior xapakrep somanoit kpusoii U/f-perynnposanmus.
Touku nomanoit kpusoit U/f-peryamnpoBaHus 3a1al0TCsl B COOTBETCTBHH C HarPy30YHBIMI

XapakTepucTHKaMu JBurarens. CieayeT yUYuThIBaTh, YTO COOTHOIICHHE MEXK/Ty TPEMs TOUKaMH HAIPSDKEHHS 1
TpeMsl TOYKaMH1 YaCTOTHI AOJKHO ObITh TakuM: V1<V2<V3, F1<F2<F3. Ha pucynke 6-10 npezacraieHa cxema

HacTpoiiky JlomaHoi kpusoit U/f-peryimmpoBanusi.

Ecnu HaCTpPOUTH CIIMIIKOM BBICOKOEC HAIIPSHKECHUE IIPU HU3KOH Yacrore, 00MOTKa JJBUTATENsI MOYKET
TIEperpeBaThbCs WIN aXe Croperh, a Uil npeo6pasoBaTenﬂ YacTOThI l'IOTpeﬁyeTCﬂ 3amuTa oT

HEKOHTPOJIMPYEMOTO PasroHa WIIH MEePerpysKH 10 TOKY.
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Hanpsoxenne % 4

(01 T e e

V3 s

V2 pm————

V] ==

Fl1 F2 F3 fb
V1-V3: HanpsokeHne B MpoIeHTax Ha yyacTkax 1-3.
F1-F3: YacToTa B mporeHTax Ha yyactkax 1-3.
Ub: HomunansHoe Hanpsokenue asurarens. tb: HomuHaneHas pabouast 4acTOTa IBUraTeNs.

Pucynox 6-10. Cxema nacTpoiiku nomanoii kpusoit U/f-perynuposanus

HMCTOYHMK HANPSDKCHUS B Pa3ieIbHOM =
3aBojicKas HacTpoiika 0
pexume U/f
0 Lndposas nactpoiika (P4.13)
1 All
P4.11 2 A2
Jnanazon
HACTPOMHKH 3 INoTeHIMOMeTp MaHeIn
4 WmmyscHsiii Bxox (X5)
100,0 % coOTBETCTBYIOT HOMHHAJIBHOMY HanpspkeHuio P2.05
JIBUTATEIIS.
Lucdposas HaCTpOIKa HANPSHKCHUS B S T 0B
P4.12 pasznensHoM pesxnme U/f
Jlnama3oH HaCTPOHKH 0 B — HoMuHaIbHOE HANPSDKEHHE JBUTATEIS

Pasnenbaslit pexxnm U/f-perynupoBanust 00BIYHO HCIIOIB3YETCs JUIs IPUBO/IA HHAYKIIMOHHBIX IIe4ei n
IIPU yIIPABJICHUH MOMEHTHBIM JIBUTaTEIIEM.

IMpu BriGope paznensHoro U/f-perynupoBanus BEIXOJHOE HANPSIKEHUE MOXKET 3a/1aBaThCs IIapaMETPOM
P4.12, a Taxoke yepes aHaJIOTOBBII CHIHAJI, MHOTOCTyTIeHUaTy0 KoManay, pexxum ITJIK, TTU/T -perynsrop niun
KOMMYHHKAIIMOHHBIN 1opT. Ecin ucnonb3yercs He nudposas HacTpoiika, 3HadeHne 100 % B KaxkaoM caydae
COOTBETCTBYET HOMHHAJIEHOMY HAIPSDKEHUIO JIBUTaTelNs. A €CJIM NMPOIEHTHAs yCTaBKa Ha BBIXOJIE, HAIIPUMep
aHAJIOrOBOM, SBJISICTCS OTPUIIATENBHOM, B KauecTBe JCHCTBYIONIEro 3aJaHHOTO 3HAYEHUS IPUMEHSCTCS eTro
abcoToTHas BEIMYMHA.
0: Lludposas Hactpoiika (P4.12)

Hanpsokenue 3agaercs HEOCPEACTBEHHO B mapamerpe P4.12
1: All 2: AI2 3: [ToTeHIMOMETp TTaHeIN
AHAJOTOBBI AHaJIOTOBBIA
Bxoja All Bxoa Al2

HanpsixkeHne 3aaeTcs yepes KJIeMMy aHaIOTOBOTO BXO/aA.
4: NmmynbeHblii Bxox (X5)

OropHoe HaNpsHKEHNE 3a]aeTCsl Yepe3 MMITYJIbCHBII BXOJI.
XapaKkTepuCTHKU CHTHAJIa Ha MMITYJILCHOM BXOJIe: Marna3oH Hanpsbkenus 9-30 B, anana3oH 4acToTsl
0-100 xI'm.
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BpCM}I HapaCTaHHs HANIPSDKCHUS B 3aBojcKast

. 0,0c
P4.13 pasnensHoM pexume U/f HACTpoHKa

Jlnama3oH HaCTPOUKH 0,0-1000,0 ¢

Bpems, Heo6XoauMoe (yHKLMH HAPACTaHHS HANPSDKEHHS B pasaenbHoM pexume U/f, 4ToObI H3MEHHUTD
BBIXOJIHOE HarnpsbkeHHe oT 0 B 1o HOMHHANEHOTO HANPSKEHHs IBUTaTeNIs.

Bpemsi cHIKEHHS HANPSDKEHUS B 3aBozckas 0
P4.14 pasnenbHoM pexume U/f HACTpoHKa
Jlnama3oH HaCTPOUKH 0,0-1000,0 ¢
Bpems n3MeHeHHs HANPSHKEHNS OT HOMHHATIBHOTO HanpshkeHus aurarens o 0 B.
VY epxaHus HyJIeBOH CKOPOCTH IPH 3aBozckas 0
BEKTOPHOM YIIPaBICHUH HACTpoHKa
P4.15
0 Ectp ynepxanne

Jlnana3oH HACTPOUKH

1 Her ynepxanus

Hanuune/otcyTcTBHE BBIXOAHOTO ToKa ITH, KOr1a OH HAXOJUTCS B PSKUME BEKTOPHOTO YIPABICHHUS U
pabouas yacrora pasna 0,0 I'.

0: Ectp yaepxaHue: npeo6pa30BaTenL TIOa€T TOK Ha NBUTATECIIb, U BaJl ABUIaTCIIA yACPIKUBACTCSA Ha MECTE.

1: Her yaepxaHus: npeoﬁpawBaTenL HEC ITIOa€T TOK, BAJI ABUTaTCIIsA HE yICPKUBACTCS.

VYcunenue nonasnenus konedanuit U/f | 3aBosickas HacTpoiika 40
P4.16

Jlnana3oH HaCTPOHKH 0-200

Kosddunment ycnnenns Hy)XHO BEIOHPATh TaK, 4TOOBI OH OBUT MOXHO MEHbIIIE, HO 0OecreunBal
3¢ dexTuBHOE NOoAABICHUE KOJIeOaHNiT, T03BOJIS H30€kKaTh HETaTHBHOTO BiIUsHKSA pexnma U/f-
perymmpoBanusi. Eciiu ipu pabore nBuratesns kosiebaHuid HeT, HacTpoiiTe 310 yemienue Ha 0. Tonpko ecinn
JIBUTaTelb IBHO BUOPUPYET, 3TO yCHJICHHE HY)KHO COOTBETCTBYIOIINM 00pa3oM yBeaHdnTh. Uem Gombire
ycuiIeHHe, TeM OoJiee SIBHBIM OyIeT 1101aBIeHHe KoJIeOaH M.

[1pu vicnionb30BaHMK (HYHKIMH II0J1aBICHHS KOJICOAHUH ITapaMeTpbl HOMHHAIBHOTO TOKA U TOKa
XO0JIOCTOI'O X0/1a JABHTaTelIs AOKHBI OBITH NMPaBUILHBIMY, HHAYE G dexT nonapnenus xonebannit U/f Gyner
IUIOXHM.

i Pexxum monasienus konebanuii U/f 3aBoJCKast HACTpOKa 3
P4.17
Jluana3oH HacTPOWKH 1-4
AKTHBAIWsI 3aIIUTHI OT NEPETrPY3KH 110 .
. e Perpy 3aBojckas HacTpoiika 1
TOKY
P4.18 0 He akruBHa
JluanasoH HaCTPOHWKHU
1 AKTHBHA
Toxk cpabaTbIBaHUs 3aLIUTHI OT .
P - 3aBoJICKast HACTpOHKa 150
P4.19 HeperpysKu Mo TOKy
Jlnana3oH HaCTPOHKH 50-200 %
Koo GuumenT CHIKEHHST 4aCTOTHI TIPU .
buu P 3aBojcKas HacTpoiika 20
P4.20 neperpyske Mo ToKy
Jlnana3oH HaCTPOHKH 0-100
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Kosddurpent kommneHcannu ot
Neperpy3Ky o TOKY IpH yABOCHUH 3aBoJICKasl HACTPOKa 50
4acToThl B pexume U/f

P4.21

Jlnama3oH HACTPOUKH 50-200 %

Hacrpoiika mapamMeTpoB, CBSI3aHHBIX C IIeperpy3Koii no Toky B pexume U/f-perynupoBaHus.
3ammTa oT neperpysku no Toky B pexxume U/f: Korja BbIxo1HO# TOK peoOpa3oBaTelis JOCTUrAaeT yPOBHS
cpabaThIBaHUs 3aIUTHI OT Ieperpy3ku 1o Toky (P4.19), npeobpa3oBaTens CHIKACT BHIXOHYIO YaCTOTY, €CIIN
IIPH 3TOM JIBHTaTENb Pa3rOHsETCs UM paboTaeT Ha MOCTOSHHON YacTOTEe BPALICHUs. A €clU IPH 3TOM
BBITIOJIHACTCS TOPMOXKEHHUE, TO CHIXKEHUE YaCTOTHI BPAILEHHs 3aMeIAeTcs, TI0Ka CHIa TOKA He CTaHEeT HUXKe
YpOBHs cpabaThIBaHUs 3alMTHI OT neperpysku (P4.19), a 3aTem pabouas yacToTa BO3BpalIaeTcs K HOPME.

Tok cpabarbiBanus 3amuthl B pexxume U/f: BeiGepure ypoBeHb cpabarbiBaHHs (DyHKIMH 3aIIUTHI OT
neperpysku o Toky. Korja Tok nmpeBbIaeT 3HaueHHE 3TOTO NapaMerpa, peodpa3oBaTeslb HAUMHACT
BBITIOJHATH (DYHKIIMIO 3AIIUTHI OT MIEPErpy3KH 110 TOKY. DTO 3HaUEHHE 3a/1aeTCsl B POLEHT aX OT
HOMMHAJIBHOTO TOKA JBHTaTelIs.

Kos(duumeHT CHIXEHUS 4aCTOTHI IIPH TIeperpyske no Toky B pexume U/f: ucnons3yercs s
HACTPOHKH CIIOCOOHOCTH NpeoOpa3oBaTesst OrpaHMYUBATh NIEPErPY3Ky 110 TOKY BO BpeMsl pa3roHa
TOpMOsKeHHs. UeM OoJibliie 9TO 3HAUCHHE, TeM CHIIbHEE CIOCOOHOCTH CJICPKUBAHUS TIEPErpy3ku 1o Toky. Ecim
HEPEerpy30K 110 TOKY HET, YeM MEHbIIE 9TOT KO3((HUIIUEHT, TeM JrydIle.

KoadduumenT koMneHcamyun oT neperpy3Ku 1o TOKy IpH yABOSHUN 4acToTsl B pesxxume U/f:
UCIIONB3YETCs Il HACTPOHKH YPOBHS CpabaTHIBAHMS 3AIIUTHI OT TIEPErPy3KH M0 TOKY B Mana3oHe
ocnabneHus MarHUTHOTO 11oJ1s. P4.21 cOOTBETCTBYET YPOBHIO TOKA, IIPY KOTOPOM CPabaTHIBAET 3a IIUTA OT
HeperpysKH o TOKy IIpU yJIBOCHHOI HOMUHAIBHOI uacToTe aABurarens. IIpu HacTpoiike Ha 3Hayenne 50 wiu
MeHble dTa GyHKIUs He feiicTyer. Eciu 3Hauenne Hacrpoiiku P4.21 Gonbiue, yem B P4.19, 3ammura oT
HeperpysKkH o TOKy B JMaria3oHe ociabiieHns MarHUTHOTO T1oMIs OyJIeT Ho-NpexkHeMy cpabaThiBaTh HA yPOBHE
P4.19. ITonpoGree cM. Ha pucyHke. Eciti akTHBanust 3alUThI OT 1eperpy3ku 1o Toky B pexume U/f (P4.18)
HacTpoeHa Ha 0, pyHKIHs 3aIUTHI OT HEPEerpy3KH 10 TOKY OTMEHEHa.

150 % Toxa, ypoBeHb
CpabGaTHIBAHNS 3aIHTEL
OT Meperpy3KH Mo TOKy

BrixoHas yactota

3ammra oT neperpysku 3ammra oT neperpysku

3ammra oT neperpysku .
TI0 TOKY IIPH ITIOCTOAHHON TI0 TOKY IIPH TOPMOKCHUHA

10 TOKY NpY pasroHe

Pucynok 6-10-1. Cxema 3aIuThl OT Ieperpys3ku 1o Toky B pexume U/f-perynnposanus

AKTHBALHS 3QMIUTHI OT ONPOKH/IGIBAHHS .
3aBoJICKasl HACTpOKa 1
[PH TIepeHAPSDKCHUH
P4.22
0 He axtuBHa
Jlnana3oH HACTPOUKH
1 AKTHBHA
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Hamnpsoxenue cpabaTblBaHHS 3aIUTHI OT N
P P
3aBoJcKast HACTPOIKA [3aBUCUT OT MOAEIN
P4.23 OIPOKUIBIBAHMUS TIPH TIEPEHATPSHKCHUH
Jlnana3oH HaCTPOUKU 200-2000
KoaddunmenT cHIKeHHs YacTOTHI IIPU .
buu PY | 3aponckas HacTpoiika 30
P4.24 HepeHANPSIKSHUN
Jlnana3oH HaCTPOUKH 0-100
KoaddurmenT cHIKeHUs HaNpsKeHHs .
bpuu P 3aBojicKas HaCTpOiKa 30
P4.25 NIPH NEPEHANPSKSHUN
Jlnana3oH HaCTPOUKH 0-100
OrpaHu4eHne pocTa 4aCTOTHI =
P P 3aBojicKas HaCTpoiKa 5,00 I'g
P4.26 OIPOKUIbIBAHHUS TIPH TIEPEHATIPSHKCHUH
Jlnamna3oH HaCTPOWKH 0,00-50,00 I'm

Ecmu npu 3amemtennn T4 HanpsbkeHUe 3BeHA MOCTOSIHHOTO TOKA IIPEBBIIIAET YPOBEHB CpabaThIBaHUS
3aIIUTHI OT ONPOKHUIBIBAHUS IIPH MIEPEHAIPSHKCHUH, TPe0Opa30BaTeIb YaCTOTHI IPEKPAIIACT 3aMeUICHNE U
MOJJICPKUBACT TEKYIIyI0 pabovyIo 4acToTy, a nocie naaeHus Hanpsokerns 3I1T npongomkaer TopMo xkeHue.
Koaddurment onpokuasIBaHus IPU TIEPCHANPSHKEHUHN N03BOJISIET KOPPEKTUPOBATH CIIOCOOHOCTH
npeoOpa3oBaTeIs MOJaBIATh NepEHANIPSHKCHNE BO BpEMsl TOPMOXKEHHMs. UeM Ooubilie 3TO 3HaYEeHHE, TEM
CHIIBHEE CIIOCOOHOCTH ITOJaBIISTh epeHalpsbkeHne. Eciu mepeHanpspkeHuid HeT, 9eM M eHBIIE 3TOT
ko3¢ duImenT, TeM ry4qmre. s Harpy3Ku ¢ Majoi HHepIueld KodGGHUIUEHT OIPOKUIBIBAHHS IIPH
MePeHANPSDKEHUN JJOJDKEH ObITh HEOOIIBIINM, HHAYE IMHAMHYECKAsk PEaKIUst CHCTEMBI 3aMeutuTcs. s
HarpysKH ¢ OOJIbIION HHEpIUeH 3TO 3HaUCHHE JAOJDKHO OBITh O0IbIIMM, MHauYe d3QGeKT nogaBieHus Oyner
IUTOXUM M MOKET BO3HUKHYTh OIIMOKA IepeHaNnpsnkeHus. Eciiy akTHBanus 3aIyThl OT ONPOKUIBIBAHUS IIPH
nepenanpspkennn 31T (P4-22) nacrtpoena Ha 0, QyHKIMS 3aIUTHI OT ONPOKU/IBIBAHMUS TIPU MIEPEHANPSIKCHUI
31T ormeHeHa. 3ammTa OT ONPOKUABIBAHUS IIPH EpEHANp SDKEHUHU 110 YMOTYaHHIO aKTHBUPYETCS Ha Pa3HBIX
YPOBHSX HAIPSHKEHMS, KaK TOKAa3aHO Ha PUCYHKE HIKE!

3awwTa oT nepeHanpsiKeHus Npu

3awwuTa oT NnepeHanpsKEHNA NP1 pasroHe NOCTOSIHHOI YacToTe BpaLUeHns 3awwmTa oT NepeHanpPsKeHUA NP1 TOPMOXKEHUN
ATouka npu i Touka npn Touka npn
" - L e
anpaxenne L Hanpsikenue | . Hanpnme;;.? - oA e o
[ o
t -t e HE -t
i P o
BuixoaHas Buixonnan BbixoaHan | [ |
vactota Hactora vactora | =i __ ) ' '
N
¢ —t e
! !
Topasnenue oNPOKMALIBaHNA Monasnenue onpokMAbIBaHUS TMonasnenue onpokuabLIBaHUS
npU NepeHanpsKeH Npu NepeHanpsiKeHun NPy nepeHanpsKeHun
Kiracc HanpsokeHust Hanpsokenue cpabatsiBaHus
3alIUTHI OT OITPOKUIABIBAHUSA
220 B 380B
380 B 760 B
480 B 850 B

Cxema 3aluThl OT ONPOKHUABIBAHUS IIPU NIEPECHAIIPSIKCHUH
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PexxuM 1OJaBICHHS ONPOKHABIBAHUS IPH -
o POKHL P 3aBoJICKasl HACTPOKa 0
HOHIKCHHOM HAIPSHKCHUH
0 He axtuBHa
P4.27
1 AKTHBHA
Jlnana3oH HACTPOUKH
) 3ameyIeHne ¢ TEMIIOM TOPMOKEHHUS
P8.09 mocne oTka3a muTaHKs.
Koadpunment KP onpoxuabiBanus npu .
b TpOKHI P 3aBojcKas HacTpoiika 40
P4.28 MOHM)XCHHOM HaTPSHKSHHH
Jlnama3oH HACTPOUKH 0-100
Koadpunment KI onpoxnsiBanus npu .
b TpOKH PY | 3ap0nckas HACTpOHKa 30
P4.29 MOHM)KCHHOM HaNPSHKSHUH
Jlnana3oH HaCTPOUKH 0-100
KonTtposnbHOe HanpspkeHne
BOCCTaHOBJICHMS OT ONPOKU/IBIBAHUS TIPH | 3aBOJICKAst HACTPOHKA 85 %
P4.30 NOHMXeHHOM Hanpsbkenun U/f
Jlnana3oH HACTPOHKH 80-100 %
BpeMmst KOHTPOIBEHOTO HANIPSKEHHsI
BOCCTaHOBJICHMS OT ONPOKU/IBIBAHUS TIPH | 3aBOJICKast HACTPOHKA 0,5¢
P4.31 MOHMXeHHOM Hanpsbkennn U/f
JlnamazoH HaCTPOUKH 0,0-100,0 ¢
Touka ONPOKUIBIBAHUS IIPU MOHMKEHHOM -
P P 3aBoJICKasl HACTPOKa 80 %
P4.32 Hanpsokeann U/f
JlnanazoH HaCTPOWKH 6,0-100 %

HenpepeiBHas paboTa npy MOHIKCHHOM HaNpsbkeHNH (6e3 0CTaHOBKH) IIOKa3aHa Ha CIIEAYIOIEM
pucyHke: korja Hanpsbkenue 31T majaer HIKe «TOYKH ONPOKU/IBIBAHUS IPU TIOHWKEHHOM HAIPSHKCHUID),
3allUTa OT ONPOKUIBIBAHUS aKTUBUPYETCSI, BBIXO/IHAS YaCTOTA IIPe0Opa3oBaTelisi aBTOMATHYECKH I1aaeT, 1
JIBUTaTEeb HAXOAUTCS B TEHEPAaTOPHOM peskuMe. DyHKIMS 3aLUThI OT ONMPOKUJIBIBAHUS TIPH TTOHUKEHHOM
HaIpPSHKEHUH CIOCOOHA BO3BPALIATh AIEKTPOSHEPTHIO B 3BEHO IOCTOSIHHOTO TOKA, MOIEPKUBATh HAMIPSDKCHHE
31T Ha ypPOBHE «TOYKU OINPOKHIBIBAHKS [IPH MOHMXCHHOM HAIPSOKCHUM» U 3aMe ST npusoj 1o 0 I'iy
HOPMaJILHBIM 00pa3oM.

Llesnb 3aIUTHI OT ONPOKHABIBAHHS PU MOHMKEHHOM HaIPSDKEHHU — 00ecreynTs GecrepeboiHyto paboTy
peoOpa3oBaTelst PH KPaTKOBPEMEHHOM cOOE JIEKTPOCETH U MPEAOTBPATUTH CBOOOIHBIN BHIOET IPUBO/IA U3 -
3a BHE3AITHOT0 Na/ICHHUs HAIPSDKEHUS Ha JIBUTaTelIe Ipu c6oe 3IeKTpoceTH. Y MPUBOJA ¢ GOIbIION HHepLmei
Ha cBOGO/IHBII BBIOET ABHTaTeNs yXOAUT MHOTO BpeMeHH. Korna HopMabHOE MUTaHHE OT IEKTPOCETH
BOCCTAHABIIMBACTCS, ABUTATENb EIle BPAIIaeTCs C BEICOKOI ckopocThio. Ilpu 3amycke nmpeoGpa3oBaTens 3T0
MOJET JIETKO BBI3BATh €0 Heperpys3Ky Wik cOoil n3-3a Ieperpy3Ky 110 TOKY.
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Hanpsikenue
30T

Beixojuast
uacToTa

Hanpsixenue
MEKTPOCETH

Cxema 3allIuThl OT ONPOKUABIBAHUS IIPU IIOHMXCHHOM HaIlPsDKCHUN

P4.30 KOHTPO/ILHOE HANPSIKEHUC

B xoze nojiapieHust ONPOKH/IBIBAHUS TIPH
NOHIKCHHOM  HANPSKCHUM  BO3MOKHO

TopMOKeHue ¢ Temnom P8.09.

BOCCTAHOBJICHHS OT OIPOKH/IbIBAHHS
TIPH OHHKEHHOM HAIPSKEHUH

P4.32 Touka onpoKH/IbIBAHUS
IIpH IOHHKEHHOM HAIPSIKCHUH

P4.31 Bpemst KOHTPOJILHOTO HANPSIKEHHUs
BOCCT or CHJIBIBAHUSE TIPH

TIOHHKCHHOM HAlPSIKCHHH

I'pynna PS — Bxoanble K1eMMBbI:

B crannapTHO#t KoMILIeKTay npeodpasosaTens cepun JCMC nmeet 5 kiemMm
MHOTO(YHKIIHOHATHHBIX H(POBBIX BXOJOB M 2 KIIEMMbI aHAIOTOBBIX BX0J0B. DyHKINH BCEX IU(POBBIX
BXOJIHBIX KJIEMM MPOTPaMMHUPYIOTCS C TOMOIIBIO mapamMeTpoB. X5 Knemmy X5 MOXKHO HCIIOTB30BaTh KAk

BBICOKOUYACTOTHBIH UMITYJILCHBIN BXOJ.
X6 Knemmsbr X6 — X10 pacrosoeHsl Ha IIaTe paclIMPEHHs, KOTOPYIO MOKHO JI00aBUTb, €CIIH

CTaHIAPTHBIX IATH KIEMM HEJOCTAaTOYHO.

Kon [apameTp 3aBo/icKasi HACTpOiKa [pumeuanne
P5.00 X1 Bei6op dpyHKIHE KIEMMBI 1 (npsiMoe Bpaienue) KELEIP?:;;:;;;[
P5.01 X2 Bri6op QpyHKIHH KIEMMBI 2 (obpatHOe BpalleHHne) KELEI;[:;;:;;;[
P02 | X3 BuGop dymumnsrewns | RIS eonrypar
Ps.03 x4 Budop s o |1 SEROSTEEES eonypaunn
P04 | X5 BuGop dymaumn e || EROCTEEI oy par
P5.05 X6 Bri6op pyHKIHM KIEMMBI 0 pacI;-l;[’)r:HHﬂ
P5.06 X7 Bri60op QyHKIHH KIEMMbI g pacI;T;;:Hm
P5.07 X8 Bri6op QyHKIME KIeMMBI 0 paCILET;;:HHH
P5.08 X9 Br160p GyHKIMH KIEMMBI 0 pacEI;;:Hﬂﬂ
P5.09 X10 Be160p QyHKIMI KITeMMbI 0 pacILIL?;;:HHﬂ

111



JDRIVE

OTH napaMeTpbl UCTIOIB3YIOTCS UL HACTPOHKH (JyHKINH MHOTO(YHKIMOHANBHBIX LIH(POBBIX BXOJHBIX

KJIeMM. Bo3MoskHBIC BapHaHThI (DyHKIMIT IPEICTABICHBI B CIICIYIOIIEH TabIHIIe:

3HavyeHHe
. OyHxnus [osicuenne
HACTPOUKH
0 Her dynicun Bo u3b6exanue c60eB B paboTe HEUCIIOIb3yeMbIe KIEMMBI
MOkHO HacTpouTh Ha 0 (Her dynkimm).
Ipsmoe Bpamenue .
1 (FWD) Jlns ynpasnenus paboroii ITH B npsimom 1 o6paTHOM
HAIPaBJICHUH HCIIOJIb3YIOTCS BHEIIHIE KOMaH IbI uepes
O6parHoe BpaleHne
2 KJIEMMBI.
(REV)
Uepes 5Ty KIeMMY 3a1a€TCs TPEXIPOBOJHON PEKUM
3 TpexnpoBonHoii peskum | yripasiaenust mpeobpasosareneM. [IoxpoOHbIe CBEICHHS CM. B
onucanuyn napamerpa P0.18 (Pexum koMaH yepes KIeMMBI).
Ipsmoe Bpamenue B
4 nggg’)BOM peximMe FJOG — Bpamenue Brepes B TONYKOBOM pexnme, a RIOG —
BpallleHHE Ha3a/l B TOMYKOBOM pexume. O HacTpoiike 4acTOTHI
O6partHoe BpalIeHHe B U TEMIIa Pa3roHa/TOPMOKECHHS B TOTYKOBOM PEKHUME CM.
5 TOJIIYKOBOM PEXHUME onmcanue napamerpos P1.12, P8.01 u P8.02.
(RJOG)
[IpeobpazoBarens OIOKHPYET BBIXOJ U IIPOLIECCOM OCTAHOBKH
6 CBoOo/HBIH BEIOET JIBUTATEIIsl HE yNpaBiiseT. DTO TOT e crocol, uTo 3a1aercs
3HaueHneM «CBoOoIHBIH BbIOEr» B napamerpe P1.05.
Dynkuus copoca omubkn yepes kiemmy. C MOMOMIBIO 3TOMH
7 Copoc ommbkn y P P My B
(YHKITMM MOKHO peaii30BaTh yAAJICHHBIH cOpoc ommOKH.
Bxox BHemHeit omn6ky, | Korna Ha mpeoGpasoBarens yepe3 HOPMaIbHO PA3OMKHYTHIH
8 HOPMAJILHO BXO/] IIOCTyTaeT CUTrHaJ BHEIIHei ommoky, npeodpazoBareins
Pa3OMKHYTBIH curnammsupyer 06 ommbke E018 u ocranasimBaercs.
9 Knemma BBEPX M3MeHeHne KoMaH]1 IOBBIIIEHUS U TIOHMKEHUS 4aCTOThI, KOT1a
(MOBBINIEHNE YACTOTHI) 4acToTa 3ajlaeTcs BHELIHEH KoMaHol yepe3 kiemMy. Eciu B
KauecTBE HCTOUHMKA YaCTOTHI BbIOpaHa nudpoBas HacTpoiika,
YCTaBKy YaCTOTBI MOXHO MOBBIIIATH U HOHIKATE. [Tpn aTOM
10 Knemma BHU3 mapamerp P0.03 mactpoen Ha 0 wm 1. C nomorsio PA.52
(TTOHMKEHHE YaCTOThI)
3aj1aeTcs, OyIeT JIM CTaTyC KHONKH 3aTOMHMHATECS TP OTKa3e
MTHTaHKS.
Ecnu wacrora 3agaercs yepe3 uQpoByIo HACTPOIKY, 3Ta
Ormena HacTpOHKH (YHKIHS KJIEMMBI TO3BOJISAET OTMEHUTD 3HAYEHUE YaCTOTHI,
11 BBEPX/BHU3 M3MeHeHHOe KoMaH 101 yepe3 kiiemmy BBEPX/BHU3 unu
(KITeMMBI, KITaBHaTypa) KHomKo# knaBuarypsl BBEPX/BHW3, uTo6BI BOCCTAHOBUTH
YCTaBKy 4acTOTbI, HACTPOEHHYIO B Tapamerpe P0.07.
12 Muorocrynenyaras
KoMaHa, KreMma 1 C nomonibio 16 KOMOMHALINI COCTOSIHUS STHX YEThIPEX KIeMM
MO>KHO HACTPOMTH 16 3HaYeHHMiT 4aCTOTHI BpameHus i 16
13 MHoroctyneHyatas Apyrux koman. [lompo6ree cM. TaGmuy 1.
KOMaH/1a, Kiiemma 2
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3HaueHue

. OyHKIns Tlosicuenue
HACTPOHKH
14 MHorocTyneHyaras
KOMaH/J1a, KiieMMa 3
15 MHoroctyneHyaras
KOMaH/1a, KiiemMma 4
16 BbiGop Tema pasrosa 1| Kemmer 1 1 2 BBIOOpA TEMITa Pa3roHa/TOPMOKEHUS TTO3BOJISAIOT
TopMOKeHUs, KIeMMa 1 | cocraguts 10 ueThpex HAGOPOB HACTPOEK TeMIIa
BriGop Temma pasrona u | Pa3TOHa/TOPMOXKCHHSA C IIOMOIIBIO PA3HBIX KOMOHHAIHH
17 TOPMOSKEHIS, KITeMMa 2 | COCTOSHHS, KAK NOKa3aHO B Ta0uuie 2.
. Korna na npeo6pasoBarens 4epe3 HOPMAIbHO 3aMKHYTHIH BXOJT
Bxop BHemHel ommubKH, peobp . P P T
18 . | mocTymaer curHai BHeNIHeH omubKu, npeodpasoBaTenb
HOPMAJIbHO 3aMKHYThIH
curHaymsupyer o6 omrbke EQ18 u ocranaBimBaercs.
Ipu ynpaBneHus ¢ KJIaBHaTYpbl KJIEMMY C 9Toi GyHKIMeH
Knemma Brensero P yIp P Y by
19 1 MO>KHO HCIIOJIBb30BaTh sl OCTAHOBA IPe0oOpa3oBaTes, YTo
0CTaHOBA
ananornuHo Gynkuun kHonku STOP Ha kimaBuaType.
Hcnonb3yercst 1715 BHIOOPA pa3sHbIX HCTOYHUKOB YaCTOTHI.
B cootBeTcTBIM ¢ HacTpoiiKoif mapameTpa «BriOop McTOUHNKA
20 Mepexmoyenne yacToTsl» (P0.17), korja B kauecTBe HCTOUYHNKA YaCTOTHI
HCTOYHHUKOB 4ACTOTHI BBIOPAHO TEPEKITIOUCHIE MEXKTY ABYMS HCTOUHHKAMH YacTOTHI,
KJIEMMa C 3TOH (yHKIHEi HCTIONb3yeTCs U TIePeKITIOueHHs
MEXIy IBYMs HCTOYHHKAMH YacTOTBI.
WMy 1bCHBIN 4aCTOTHBI .
21 Knemma X5 paboraeT kak HMITJIbCHBII BXOJI.
BXOJ (TONBKO uIst X5)
IepexnroueHne MexIy
2 OCHOBHOI1 1 Korpa xnemma ¢ 31oif yHKImMeH akTHBHA, OCHOBHAsI 4aCTOTA
Tpe Ty CTaHOBIICHHOM 3aMeHseTCs IpelycTaHoBIeHHOi dacToroii (P0.07).
4aCTOTOM
IMepexnroueHne MexIy
23 BCIIOMOTATENbHON Korza xinemma ¢ oToii GyHKIMeH akTHBHA, BCIIOMOTaTeIbHas
Tpe Ty CTaHOBIICHHOM YacTOTa 3aMEHseTCs IPelyCTaHoBIeHHOH yacToroii (P0.07).
4aCTOTOM
Ecii HCTOYHHK KOMaHI HACTPOEH Ha yIpaBJIeHUE Yepes
wiemmsl (P0.01=1), kiemma ¢ 3Toit GyHKIMEl 03BOIISIET
MepeKTIoUaThcs MEKJly BapHAHTAMHU yIPABJICHUS Yepe3 KIeMMbI
Knemma nepexioueHns
24 U C KJIABHATYPBI.
HCTOYHNKA KOMaH
Ecii HCTOYHHK KOMaHI HACTPOCH Ha yIpaBJIeHUe yepes
KOMMYHHKalnoHHbIH opt (P0.01=2), xiemma ¢ 310ii yHKIHIeH
MO3BOJISCT IIEPEKITIOUaThCS MEXKy BAPUAHTAMH YIIPaBICHUS
ITpu BpemennoM c6oe [TH/I-perynstopa npeobpaszoBareib
25 [Taysa IT1/I-perynsitopa | MOAAEPKUBAET TEKYLIyIO BBIXOHYIO yacToTy, a [TH/I-
peryJIMpoBaHue YacTOThI GOJIbIIE HE BBITOIHACTCS.
Kora kinemma ¢ stoit ¢pynknueii akrusaa, [IU]]-perymsto
Unsepcus A1~ N by - [T A-peryatirop
26 JISHCTBYET B HANPaBJIEHUH, IPOTHBOIIOJIOKHOM TOMY, KOTOpOE

peryusitopa

3agaHo B P9.03.
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3HaueHne
. OynKnns Tlosicuenue
HaCTPOUKH
Korna xnemma ¢ 3Toit GpyHKIMEH aKTUBHA, HHTETPAITBHOE
7 IMay3a unrerpuposanus | peryauposanue [11/I-peryisropa IpuoCTaHaBINBACTCS, HO
MU /-perynsTopa MponopuroHanbHOE U T pepeHInaNIbHOe PEryINpOBaHNe
IMH/1-perynsaTopa MpoAoKaloT AeHCTBOBATE.
Ecnu ycnosuem nepekniouenns napamerpos I[TH][-perynsaropa
Iepexnrouenne sBysieTcs curuan uepes kiaemmy X (P9.18 = 1), npu HeakTuBHOiA
28 mapamerpos ITH1/]- KieMMe ¢ 310l QyHKimei napamerpamu [TU]]-perynstopa
perynaropa aistores P9.05 — P9.07. Tlpu akTuBHOI KiieMMe ¢ 9Toi
¢dynxueii ucronesytorcs napameTpsr P9.15 — P9.17.
29 Bxoj cuerunka Bxojnas kJieMMa Jiis OACYETa UMITYJIbCOB.
30 COpoc cueTynka Y naneHne aHHBIX CUCTYHKA.
31 Bxon oTcuera JUTHHBI BxojHas kiieMMa s OTCUeTa JIIHHBL.
32 COpoc TaHHBIX JTHHBI JlaHHBIE JUIMHBI YIAJISIOTCS.
33 Talimep akTuBEH BryTpennnii TaliMep HAYMHAET OTCYET BPEMEHH.
34 IMay3a konebanus ITpeoGpasoBarens 4acTOTHI pabOTACT HA OTIOPHOM YacToTe.
YacTOTHI DyHKIMA KoneOaHNs 4aCTOThI MPHOCTAHABINBACTCS.
35 PesepBHbIit
Bbrnoxupyer Bo3zeiicTBiE BHEITHUX CUTHANOB (KPOME KOMAH IbI
3amper pasrona u
36 0CTaHOBa) HA IPe0OPa30BATENb YACTOTHI U TI0JUICPKUBACT
TOPMOKCHHS
TEKYIIYIO BEIXOJJHYIO 4acTOTY.
Hememennoe Korna xnemma c aroif ¢pynkumeii aktusHa, npeodpasosaTelib
37 JIMHAMHYECKOe YacTOTHI CPa3y NMEPEKIIOYaeTCs B PEKUM JMHAMUYECKOTO
TOPMO’KEHHE TOPMOKCHHSI.
Hcrnonb3yercst s MepeKIIoueHns MEX/ly BapHaHTaMu
yIpaBJIeHus uepes KJIEMMBl 1 KOMMYHHKaIMOHHBIH 1opT. Ecim B
18 Kiemma 2 nepexiiroueHus | KayecTBe MCTOYHHKA KOMaH][ BHIOpaHO ynpaBiIeHNe uepes
HCTOYHNKA KOMaH KJIEMMBI, TIPU aKTHUBALMK STOH KJIIEMMbI CHCTEMa MEPEKITI0YaeTCst
Ha ynpaBJieHHE Yepe3 KOMMYHHKAIlMOHHbIH mopT. O6paTHOE
TOXE BEPHO.
Ecnu ora GyHKIUS akTHBHA, TPU M3MEHEHUH YaCTOTHI
[TpumeHeHne U3MeHeHUs.
39 npeoOpa3oBareib He OyJIeT pearupoBaTh Ha 3TO H3MCHEHHE,
YacTOTHI . -
MOKa CTaTyc KIEMMBI ¢ 9TOH (yHKIHEeH He CTaHeT aKTHBHBIM.
40 Bri6op jBurares, Bo3Mo3kHO TepekiToueHne Mex Ly JIBYMs IPyIIIaMi apaMeTpoB
Kkiaemma 1 neurarens. [longpoOuee cm. Tabnmy 3.
41 Bri6op jmBuraress, B03MOKHO TIepeKIioueHne MEKITY YeTIPbMs IPYIITaMu
KjeMma 2 napamerpoB asuratens. [logpoOuee cM. Tabmuiy 3.
ITepeximouaeT mpeoOpa3zoBaTeslb MEXIY PEKUMAMHI
ITepexmouenne peryJIupoBaHus KPyTAIIEro MOMEHTA M YaCTOTHI BPAIICHUSL.
0 perynupoBanus qactoThl | Korja xiemMa c 31oif GyHKIHei He akTHBHA, peoOpasoBareib
BpaLICHHs/KPY TSALIETO padoraet B pexxume, 3aganHoM depe3 H0.00 (Pexum
MOMEHTa peryJIMpoBaHus KPYTSAIIEro MOMEHTA), a €CJIH KJIEMMa C 3TOi
(byHKIMelH aKTHBHA, OH MEPEKIIIOYAeTCs Ha APYTOH PeKUM.
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3HaueHue

. OyHKIns Tlosicuenue
HaCTPOUKH
IpeobpasoBarelb 3aMeUIACTCS 10 OCTAHOBKH, HO 3aIIOMUHAET
Bce paboune mapaMeTpsl, Takue Kak napamerpst [1JIK, kauanns
43 IpuocranoBka paGoTeI vactotsl 1 [IM]]-perynsropa. Kak Tonbko nmojgada curnana yepes
9Ty KJIEeMMy TIpeKpaIiaercs, npeodpa3oBareb BO3BPANIAeTCs K
paboueMy COCTOSIHHIO Mepel OCTAHOBKOM.
44 IMonp30BaTenbekas Korna xnemma c 31oif pyHknuei aktusHa, npeobpasosaTeiib
ommbka 1 curnamusupyet 06 ommbke E035 u ocTanaBnuBaercs.
45 Ione30BaTenbCKas Korna xnemma c 31oif ¢pyHknuei aktusHa, npeodpasosaTesb
omubka 2 curnammsupyet 06 ommbke E036 u ocranaBmBaercs.
Korpa IT4 paboraer nmm octaHosjeH B pexume mpoctoro ITJIK,
46 C6poc cocTosHUs MIpH aKTHBALMHU KJIEMMBI € 3TOH (yHKIHE 1anHbIe pabouero
npocroro [LIK LMKIIa, BpeMeHH paboTsl, paboueil uactoTsl B pexume [LJIK u
T. 1. ynamsores u3 namstu [UIK.
47 3anper perymupoBanus | [IpeoOpasoBarernio 3anpeneHo peryaupoBarh KpyTamuit
KPYTSIIEro MOMEHTa MOMEHT, ¥ OH NIEPEXOJIUT B PEKHM PETyIHPOBAHMUS YACTOTHI
Korpa xnemma ¢ 31oif pyHKIMeH akTHBHA, Ipeobpa3oBaTeb
OCTAHABIIMBACTCS C CAMBIM OBICTPBIM TEMIIOM, IIPU 3TOM TOK
N JIOCTUTAET 3aJaHHOTO BEPXHEro npesena. J1a GpyHKius
48 ABapwuifHbIit 0CTaHOB P P by
HCTIONB3YeTCs JUIsl MAKCHMAJIbHO OBICTPOi OCTAaHOBKH
npeobpasoBarels, KOrJja CHCTeMa HaXOUTCS B aBapUitHON
CHTYAaIUN.
B nm1060M pexxume yripaBiaeHus (C MaHeNu, Yepe3 KIeMMbI Wi
49 Knemma BHEmIHEro KOMMYHHKAIHOHHBIH IOPT) KJIEMMY C 3TOM (yHKIHEil MOKHO
ocTaHoBa 2 HCIIONB30BATh JUIS 3aMeJIICHUS peoOpa3oBaTeis, KOTopoe
BBITIOJIHACTCS ¢ QUKCHPOBAHHBIM TEMITOM TOPMOKEHHUS 4.
Korpa xnemma c 31oif ¢pyHknuei aktusHa, mpeodpasosaTeb
3ame/IeHueE 10
3aMeJUIAeTCs JI0 YaCTOThl Havasa JMHAMHYECKOTO TOPMOKEHHS
50 JIMHAMHYECKOTO
NIPY OCTaHOBE, a 3aTeM IIEPEKITIOUACTCS B PEKUM
TOPMOKCHHS
JIMHAMHYECKOTO TOPMOKCHHUSI.
Korpa xnemma ¢ 31oii ¢yHkumeii akTHBHa, Bce KOMaH bl
5 3anper 06paTHOTO peBepCcUpOBAHHMS 3aNpelIeHbl U MO AepKUBaeTCs paboTa Ha
BpallCHus HYJIEBOH 4acTOTE BPAIEHNs, a BCE CUTHAJIBI IIPSIMOTO BpAIEHUS
HE OTpaHUYEHBL.
Korna xnemma ¢ 9T0i GyHKIMEH akTHBHA, BCE KOMAH/IbI
53 3anper npsaMoro NPSIMOTO BPALIEHHs 3alPEIIeHbI U 110/JIepXKUBaeTcs paboTa Ha

BpaICHUs

HyHeBOﬁ YacTOoTE BpalllCHHS, a BCE CUT'HaJIbI PEBEPCUPOBAHNS HE

OrpaHUYCHBL
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3HaueHne
o Dynkims [osicuenne
HaCTPOUKH
Ecau npu pa6ote B pexume [1JIK xiemma ¢ stoit GpyHKImeir
TpuocTatoBka CTaHOBUTCS aKTUBHOMU, nporpamma [1JIK npuoctanaBnmmBaercs, a
54 NIpOrpaMMbl IPOCTOro IPUBOJI IPOJIOIKAET paboTaTh HA TEKYIIEH YacTOTe BPaLICHUs.
TUIK o
IMoce or™ens! 9T0# QyHKINH BO300HOBIsAETCSA paboTa B
pexume npocroro TTJIK.

Tabnuna 1: @yHKIMOHATBHOE ONMICAHUE MHOTOCTYIICHYATOH KOMAH/IbI
YeThIpe KJIEMMBI Ul MHOTOCTYTICHYATOH KOMaH/IbI MOKHO CKOMOMHHUPOBATh B 16 COCTOSIHUI, KOTOpBIE

COOTBETCTBYIOT 16 HaCTpOﬁKaM KOMaH/IbI.

CooTsercTs
K4 K3 K2 K1 Hacrpoiika xoMaHIp! yromue
mapameTphl
BBIKJI BBIKJI BBIKJI BBIKJI MHuorocrynenyaras komanja 1 PA.00
BBIKJI BBIKJI BBIKJI BKJI MmHoroctynen4aras KoManja 2 PA.O1
BBIKJI BBIKJI BKIJI BBIKJI MHorocrynenyaras komanza 3 PA.02
BBIKIJI BBIKJI BKIJI BKIJI MHorocrynenyaras komanza 4 PA.03
BBIKJI BKIJI BBIKJI BBIKJI Mmuoroctynen4aras KoManja 5 PA.04
BBIKJI BKJI BBIKIJI BKJI MHorocryneH4daras KoManaa 6 PA.0S
BBIKJI BKIJI BKIJI BBIKJI MHorocrynenyaras komanza 7 PA.06
BBIKIJI BKIJI BKIJI BKIJI MHuorocrynenyaras komanza 8 PA.07
BKJI BBIKIJI BBIKJI BBIKJI MHuorocrynenyaras komanza 9 PA.08
BKIJI BBIKIJI BBIKIJI BKIJI MHorocrynen4daras komanaa 10 PA.09
BKIJI BBIKJI BKJI BBIKJI MHuorocrynenyaras komanza 11 PA.10
BKIJI BBIKJI BKIJI BKIJI MHuorocrynenyaras komanzaa 12 PA.11
BKIJI BKJI BBIKJI BBIKJI MHuorocrynenyaras komanzaa 13 PA.12
BKJI BKJI BBIKJI BKJI Mpuorocrynenyaras komanzaa 14 PA.13
BKIJI BKIJI BKJI BBIKJI Mpuorocrynenyaras komanzaa 15 PA.14
BKIJI BKIJI BKIJI BKIJI MHorocrtyneHyaras komasja 16 PA.15

Eciin MCTOYHUK 4acTOTHI — 3TO MHOTOCTYIIeH4aTas komanna, sHadenue 100,0 % y napamerpos PA.00 — PA.15

COOTBETCTBYET MakcUMallbHOW yacTore P0.04
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Tabmuna 2: @yHKIMOHATBHOE ONMCAHKIE KJIEMM BBIOOPA TEMIIA Pa3TrOHA U TOPMOXKCHUS

Knemma 2 Knemma 1 Bribop Temma pasrona it CoO0TBETCTBYIONIHE ITAPAMETPBI
TOPMOKEHHS
BBIKJI BBIKJI Temn pasrona 1 P0.08, P0.09
BBIKJI BKJI Temn pasrona 2 P8.03, P8.04
BKJI BBIKJI Temn pasrona 3 P8.05, P8.06
BKJI BKJI Temmn pasrona 4 P8.07, P8.08

Tabnuna 3: CDyHKIIP[OHaJ'ILHOe OIMMCAaHUE KJIEMM BLIﬁOpa JBUTATEIIA

Knemma 2 Knemma 1 Bei6op nsurarens CoO0TBETCTBYIONIHE ITAPAMETPBI
BBIKJI BBIKJI JlBurarens 1 P2 I'pynmer P2 u P3
BBIKJI BKJI JlBurarens 2 I'pynma H2

BKIJI BBIKJI JlBurarens 3 I'pynna HS
BKIJI BKJI JlBurarens 4 I'pynna H6
Bpewms GuabTparuy BXOJHEIX CUTHAJIOB Ha S 0,010 ¢
P5.10 Kknemmax X
Jlnana3oH HacCTPOWKN 0,000-10,00 ¢

Hacrpoiixa Bpemenu nporpamMuoit GunsTpanuu cratyca kiemM X. Eciu curnan Ha BXOIHOH KiieMMe
JIETKO HapyIIAeTcs TOMEXaMH U BBI3BIBAeT cOOM B paboTe, 3TOT MapaMeTp MOXKHO yBEIHYHUTh, YTOOB! YCHUIIHTh
oMexoycToitunBocTb. OTHAKO yBETHUEHHE BpeMEHH (MIBTPALlMU NPUBEET K 3aMEJUICHHIO PEaKIUH KIEMMBI
X.

g MuHuMabHbIH curaan Ha All 3aBojicKast HacCTpolKa 0,20 B
Jlnamna3oH HaCTPOWKU -10,00 B - P5.13
3Ha4yeHne, COOTBETCTBYIONIEE MUH. CHTHAILY TR T 0.0%
P5.12 Ha All
Jlnana3oH HaCTPOWKN -100,0 — 100,0 %
P53 All MakcuMasbHbIi curaan Ha All 3aBojicKast HaCTpolKa 10,00 B
Jlnama3oH HaCTPOHKH P5.11-10,00 B
3HayeHne, COOTBETCTBYIONIEE MAKC. CHTHAITY S mRTE 100.0 %
P5.14 Ha All
Jlnamna3oH HaCTPOWKN -100,0 — 100,0 %
PR All Bpewms dunbrparmu curnana Ha AIl1 | 3aBojckas HacTpoika 0,10 ¢
Jlnana3oH HaCTPOUKN 0,00-10,00 ¢

C OMOIIBIO OTMHUCAHHBIX BBIIIE ImapaMeTpoB 3a1a€TCSA COOTHOIICHUE MEXKY HAIPSKECHUEM Ha
AHAJIOrOBOM BXOJI€ U COOTBETCTBYIOIINM 3HAYCHUEM HaCTpOﬁKH.

Ecin HaITpsKECHUE Ha aHAJIOTOBOM BXOJ€ BBIIIC, YEM yCTaHOBJ'[eHHBIﬁ «MaKCUMAaJIbHBIA CUTHAJ Ha
BXOIC» (PS 1 3)7 OTO HAIIPSKECHUE PACCYUTBIBACTCA B COOTBETCTBUH C «MaKCUMAJIBHBIM CUTHAJIOM Ha BXOJE». A

€CJIM HaIIPsHDKCHUE Ha aHAJIOTOBOM BXOJI€ HUIKE, YEM yCTaHORHeHHBIﬁ «MUHHMAJIBHBIN CUTHAJI Ha BXOJE»
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(P5.11), oHO paccunTHIBa€TCS KaK MUHHMANbHBIH curHan Ha BxoJe win 0,0 % B COOTBETCTBHHU C HACTPOHKOM
«Bb160p HacTpoWKH 11 CHTHANIOB HAa BXoAax Al Hrmke MuanMyMay (P5.32).

Ecnn ananorossrii BXxoJ ABIsIeTCS BXOAOM TOKa, CUa TOKa 1 MA sKBHBajeHTHA Hanpsbkenuio 0,5 B.

All Bpewms ¢punbrpanuu curaana Ha All ucnons3yercst a1 HACTPOMKU IPOrPAMMHOTO BPEMEHHI
¢unbrpaimu Ha Bxozie All. Ecim aHanoroBblit CUTHAIN JISTKO HAapYILIAeTCst TOMEXaMH, MOXKHO YBEITHYHTh
BpeMs QUIbTpaInK, 4ToOBI CUrHAN ycneBan crabunusuposathes. Ho yem ponmbire Bpems Qi bTparuu, TeMm
MeJTIGHHEE PeaKIusl CHCTEMBI Ha aHanoroBeIi curHai. IIpn HacTpolike HY)KHO YUHTBIBATh KOHKPETHBIE
YCIIOBHS 3KCILTyaTal[{K IPHBOJA.

B pasHbIX IpUBOJHEIX CHCTEMaX HOMUHAIBHOE 3HaueHue, cootseTcTBytontee 100,0 % HacTpoiiku
aHAJIOrOBOT'O BX0J1a, TOHUMAETCs Mo-pasHoMy. ITopo6HbIE CBEICHHS CM. B ONMCAHMH KOHKPETHOTO BapHaHTa
IPHMEHCHHUS.

Ha CIICAYIOMIEM PUCYHKE ITIOKa3aHbl ABC THITHIHBIC Hacrpoﬁxn:

CooTBeTcTBYeT 32/1aHHbLIM 4ACTOTE,
MOMEHTY H T. 1.

100,0 %

00,0 % 8 —
0 MA
CooTBeTCTBYET 32/1aHHBIM 4ACTOTE,
MOMEHTY M T. 1.

1000% — — —

0B

Y

o

0 MA

Ha PUCYHKE 6-11 moka3zaHO COOTHOIIICHHE MEXKAY 3aJaHHBIMA 3HAYCHUSAMU U BapuaHTaMH HaCTpOf[KPI,

Bl MuHUMAaIBHBIH curHal Ha AI2 3aBoJICKasl HACTPOIKa 0,20 B
Jlnama3oH HaCTPOWKH 0,00 B-P5.18
3HaueHHE, COOTBETCTBYIOMIEE MUH. 3aponckas nacTpoiika 0.0 %
P5.17 curnaiy Ha Al2
Jluana3oH HaCTPOWKH -100,0 — 100,0 %
2 MakcuMainbHbIi curHai Ha Al2 3aBoJICKasl HACTpOHKa 10,00 B
Jluama3oH HaCTPOWKH P5.16 - 10,00 B
3HaueHHE, COOTBETCTBYIOIIEE MAKC. Japonckas HacTpoiika 100,0 %
P5.19 curnaiy Ha Al2
Jlnama3oH HaCTPOWKH -100,0 — 100,0 %
Bpewms ¢unbrpanmu curnana Ha Al2 3aBoJICKasi HACTPOHKa 0,10 ¢
P20 Jlnana3oH HaCTPOWKH 0,00-10,00 ¢
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CaesieHus 0 (pyHKIHH U UCTIOIb30BAHIM KPUBOH 2 CM. B ONIMCAaHUH KPHBOIf 1.

MuHIMAaIbHBIA CHTHAT IIOTEHIOMETpa R R 020 B
P5.21 MaHeu
Jlnamna3oH HaCTPOUKHU 0,00 B—P5.23
3Ha4yeHne, COOTBETCTBYIOLIEEC MHUH. 3asoscias HacTpoiia 0.0 %
P5.22 CHUTHAJLY OTCHIMOMETpA ITAHEII
Jlnamna3oH HaCTPOUKU 0,0-100,0 %
MaxkcuMalbHBIH CHIHAJ IIOTeHIIHOMETpa 3aBoICKAs HACTPOIKA 10,00 B
P5.23
Jlnana3oH HaCTPOUKH P5.21-10,00 B
3HaueHne, COOTBETCTBYIONIEE MAKC. 3asoscias HacTpoiiKa 100,0 %
P5.24 CHI'HAJTy HOTCHIIMOMETpPA MaHEeIn
Jlnamna3oH HaCTPOUKU -100,0 — 100,0 %
5 Bpems dpuibTpaunn curnana 3aBojiCKast HACTpOHKa 0,10 ¢
' Jlnamna3oH HaCTPOWKH 0,00-10,00 ¢
MuUHHUMABHBIA CHTHAT Ha HMITYJIbCHOM S mT 0,00 Tt
P5.26 BXOZE
Jlnamna3oH HaCTPOWKH 0,00 I'; — P5.28
3Ha4yeHne, COOTBETCTBYIONIEEC MHUH. 3asoscias HacTpoiia 0.0 %
P5.27 CUTHAJIy Ha MMITYJIbCHOM BXOJ€
Jluamna3oH HaCTPOWKH -100,0 — 100,0 %
MakcuMasbHbIH CHTHAI Ha UMITYJTECHOM S mRT 50,00 Ty
P5.28 BXOZE
Jlnamna3oH HaCTPOWKH P5.26 — 100,00 xI'rg
3HaveHne, COOTBETCTBYIONIEE MAKC. 3asojcKa HacTpoiiKa 100,0 %
P5.29 CHI'HAJTy Ha MMITYJILCHOM BXOJIe
Jlnarna3oH HaCTPOUKU -100,0 — 100,0 %
550 Bpems Quibrpanuu curnaina Ha 3aBoJCKast HACTpOKa 0,10 ¢
’ Jlnamna3oH HaCTPOWKH 0,00-10,00 ¢
Bri6op kpuBoii Al 3aBojcKas HacTpoiika 321
Enuaunnsr All
1 Kpusas 1 (2 Touky, cm. P5.11 — P5.14)
2 Kpusas 2 (2 Touky, cm. P5.16 — P5.19)
3 Kpusas 3 (2 Touky, cm. P5.21 — P5.24)
P5.31 4 Kpusas 4 (4 Touku, cm. H3.00 — H3.07)
Jlnamna3oH HaCTPOWKH 5 Kpusas 5 (4 Toukn, cm. H3.08 — H3.15)
Jecarkn AI2 Bri6op kpuBoii AI2, cM. BbIIIe.
CoTHH BrI60p KPUBOIA TOTEHIIOMETPA MTAHEIH, CM. BBILIE.

PaSpﬂI[BI CIVMHUILL, TECATKOB U COTCH JaHHOI'O ITapaMeTpa UCIIOJIB3YIOTCA I BBIGOpa COOTBETCTBYIOLINX

KPUBBIX UIA aHAJIOTOBOT'O BXOJa All u AI2 u TIOTCHIIMOMETpPa IMaHEJI COOTBETCTBEHHO. Tpl/l aHaJIOTOBBIX
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BXOJ1a MO3BOJISIOT COOTBETCTBYIOIIMM 00pa30M BEIOPATh JTI00YIO U3 MSATH KPHBbIX.
Kpussie 1,2 u 3 — 310 2-TOUeUHBIC KPUBBIE, KOTOPBIC HACTPAUBAIOTCS B Ipymie mapameTpoB PS. Kpusere 4 u 5

— 9T0 4-ToUeuHBIC KPHBBIE, KOTOpBIE HY)KHO HACTpauBaTh B rpynmne napamerpos H3.

Br160p HaCTpOWKH /7SI CUTHAJIOB -
P I3 o 3aBoJICKasl HACTPOIKa 000
Ha BXxoJax Al HMke MUHUMyMa
Emununer | All Beibop Hactpoliku s curnana Ha Bxoae All
0 Hacrpoiika, cOOTBETCTBYIOMIAst MHH. CHTHAITYy HA BXOJE
1 0,0 %
P5.32
N T AI2 Br16op HacTpolKu IiIst CUTHaIa Ha BXoae Al2
Auanason HacTPOHKH Hipke MuHEMYMa (0 — 1, cM. BbIIIE)
C Be160p HaCTpOWKH AJIs CUTHAIA TOTEHIUOMETpa
OTHH naHemy Hike MuauMyMa (0 — 1, cM. BbImIe)

B srom napamerpe 3ajaercs, Kak OIpeAesITh COOTBETCTBYIONIYIO HACTPOIKY aHATOrOBON BEJIMYHHBI,
KOTI'Jla HalpsDKEHHE Ha BXOJIE AHAJIOTOBOM BEJIMUMHBI HUXKE HACTPOCHHOTO «MUHHMAJIBHOTO CHTHAJIA».

Pa3psibl eqMHHL, TEeCSATKOB M COTEH 3TOr0 apaMeTpa OTHOCSTCS K aHaJIoroBeIM BxogaM All, A2 n
MOTEHIIMOMETPY MaHEeIU COOTBETCTBEHHO.

Ecnu npu HanpspkeHHH Ha BXoje Al Hke «MHHUMAIIBHOTO CHUTHANAY BbIOMpaeTcs 3Hauenue 0,
COOTBETCTBYIOIICH HACTPOHKON aHATOTOBOH BEINYUHBI OyneT kpuBas «HacTpoiika, COOTBETCTBYIOIIAst MHH.

CHTHAJly Ha BXOJIe», 3aJjaBaeMas mapamerpom (P5.12, P5.17, P5.22).

3aiepxKa peaKum 3aBoJICKasl HACTPOIKa 0,0c
P5.33 KJIeMMbI X 1
Jlnamna3oH HaCTPOUKH 0,0-3600,0 ¢
3aJepiKKa peaKuu .
o cnemir X2 3aBoJICKasl HACTPOKa 0,0c
Jlnana3oH HaCTPOWKH 0,0-3600,0 ¢
SaiepxKa peaKum 3aBoJICKasl HACTpOIKa 0,0 ¢
P5.35 KJIeMMBI X3
Jluamna3oH HaCTPOWKH 0,0-3600,0 ¢

MCHOHBSyeTCﬂ JIA HaCTpOﬁKH 3aJICPIKKU pCaKIINH npeo6pasoBaTenﬂ Ha U3MEHEHHE COCTOSHUS KIEMMBI X.

[Toxa GpyHKIUS HACTPOMKH 3aJePKKH €CcTh TONbKO y kiemM X1, X2 u X3.
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Hacrpoiika Tuma noruku

3aBojcKas HaCTpolKa 00000
BXOJTHBIX KJIIEMM
1H18%050200081 .
Hacrpoiika akTUBHOTO COCTOSIHUS KIIeMMBbI X 1
0 TTonoxxurenbHas TOruKa
1 OtpuuarenbHas J0ruKa

X2 Hacrpoiika akTHBHOTO cocTossHUS KieMMbl X2 (0 — 1,

Hecsian CM. BBIIIIC)

P5.36

Jlnana3oH HaCTPOUKH
Cornu | X3 HacTpoiika akTHBHOTO cOCTOsHMS KieMmbl X3 (0 — 1,
CM. BBIIIIE)

X4 Hacrpoiika akTHBHOTO cOCTOSHUS KieMMbl X4 (0 — 1,

EICTH CM. BBIIIIC)

Hecsitku | X5 Hactpoiika akTHBHOTO COCTOSIHIS KiteMMbl X5 (0 — 1,
CM. BBIIIC)

TBICTY

MCHOHL3yeTCS{ T Hac‘rpoﬁ]m pexrMa aKTUBHOCTH KIICMM H]/I(prBLIX BXOJOB.

Ecnu BI;I6paHO AKTHBHOC COCTOSITHUE ITPH BBICOKOM YPOBHE CUT'HaJIa, COOTBETCTBYIOIIAas KJIEMMa X
6y)1eT aKTHUBHA, KOrla OHa COCAUHEHA C 00IIMM BBIBOZIOM COM, 1 HCAKTHUBHA, KOrJla OTCOCAUHCHA OT HETO.

Ecin BLI6paH0 AKTUBHOC COCTOSIHUE ITPH HU3KOM YPOBHE CUT'HaJIa, COOTBETCTBYIOIIAA KIEMMa X 6y1:[eT

HEeaKTUBHA, KOT/Ia OHAa coe/inHeHa ¢ o0muM BeiBogioM COM, 1 akTHBHA, KOT/Ia OTCOEIMHEHA OT HETO.
I'pynna P6 — Beixoanbie KaeMMBbI:
B crannapTHOi KoMIuiekTanuu npeodpaszosarens cepun JCMC nMeer oHy KIeMMy

MHOFO(l)yHKLII/IOHaHLHOI‘O AHaJIOrOBOI'0 BBIXOJAa U OJIHY KJIIEMMY MHOFO(l)yHKLU/IOHaIIBHOI‘O HH(l)pOBOFO

peneﬁHoro BbIXOOA.

Br160p THIA BRIXOIHOM KIEMMBI &
M 3aBojcKast HaCTpoliKa 0
P6.00
0 Wmnynscuslii Beixo1 (FMP)
Jlnana3oHn HacTpOWKH
1 KommyTrannonnsiit Berxos (FMR)

Kiremma FM — 310 nporpamMmupyemasi MHOro(pyHKIHOHAIBHAS KJIEMMa, KOTOPYIO MOKHO HCIIOJIb30BaTh
KaK BBICOKOYACTOTHBIN MMITY/IbCHBIN BBIX0 (FMP) mim peneiinbii Beixox (FMR) ¢ OTKpBITBIM KOJUIEKTOPOM.
Kornma FMP paboTaer kak MMITYJIbCHBII BBIXOJI, MAKCHMAaJIbHAS YaCTOTA BBIXOJHBIX MMITYJIECOB COCTaBIISET

100 xI'n. CootsercrBytomue ¢pynkunn FMP cm. B onncanun napamerpa P6.06.
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Be16o xuun FMR o
P6.01 9 3aBoJICKast HACTPOHKa 0
(BBIXOJ] C OTKPBITBIM KOJIIEKTOPOM)
P6.02 Bri6op dynkimu peneiinoro Beixozaa T 3
: (TA-TB-TC) P
Br160op dyHKIUH JOII. peNeitHOro BBIX0OAa
P6.03 . 3aBoJICKast HACTPOHKa 0
(TAI-TBI-TCI) b P
Be16o kuun Beixoga DO1 o
P6.04 p dyn i 3aBojcKas HacTpoiika 1
(kJ1eMMa BBIXOZIA C OTKPBITHIM KOJUICKTOPOM)
Be16o KOuH po1. Beixoga DO2 o
P6.05 P GyHKIEH A - 3aBocKas HacTpoiika 4
(KJIeMMa BBIX0J1a C OTKPBITHIM KOJZIEKTOPOM)
Ormcanne QyHKIMI MHOrO(GYHKIMOHAIBHOH BHIXOJHOH KIEMMBI:
3HaueHue
OyHxuus IMosicuenne
HACTPOUKH
BrixosHas kinemma He umeet GyHkiun. Bo m3bexanue
0 Hert BBIXOHOTO CHTHaNA HEPaBHIILHOM paboTHI (YHKINIO HEHCIIONB3YEMOH KIEMMBI
MO>KHO HAacTpoHTh Ha 0.
IMoxassiBaet, 4To npeobpazoBaTeb paboTaeT 1 UMEET
IpeoGpasoBaresb YaCTOTHI .
1 aGotacr BBIXOJIHYIO 4acTOTy (KOTOpast MOKET ObITh HyneBoit). [Tpn
P ’ 9TOM CHTHAJI Ha BBIXOJIE AKTHBEH.
2 JIOCTHKEHHE YaCTOThI Cw. omcanue napamerpa P8.34
Brixon curnana
Korza npeobpa3oBarenb ocTaHaBINBAeTCS H3-3a
3 HEUCIIPABHOCTH (OCTaHOB
HEUCITPABHOCTH, CUTHAJI Ha BBIXOJIC aKTHBHPYETCSL.
13-32 HEHCIIPABHOCTH)
Brixox FDT1 xoHTpomst
4 A P Cwm. omcanne mapametpos P8.32 u P8.33.
YPOBHS 4aCTOTBI
Brixox FDT2 xouTposs
5 P Cw. omicanne napamerpos P8.35 n P8.36.
YPOBHS 4aCTOTBI
PaGora Ha HyneBoi
Korna npeobpasoBarens paboTaeT U BHIXOJHAS YACTOTA paBHA
yacToTe BpamieHus 1 (mpu
6 0, curnan Ha BeIXoze akTuBeH. Korna npeobpasoBareisb B
OCTaHOBE CHTHAI Ha
COCTOSHUM OCTAHOBA, CUTHAJI HE aKTHBCH.
BBIXOJIC HE AKTHBEH)
Pabora Ha HyneBoit
Korna npeo6pasoBaresb paboTaeT n BEIXO/IHAs YaCTOTA paBHA
4yacToTe BpameHus 2 (mpu
7 0, curHan Ha BbIXOJIe aKTUBEH. Korjia oH ocTaHOBIIEH, CHTHAI
OCTaHOBE CHTHAII Ha
TOXE aKTUBCH.
BBIXOJIE TOXKE AKTHBEH)
8 JlocTUTHYT BepXHHUI Korzna pabouast yacTora JOCTUraeT BEpXHEro IpeJiesa, CUTHaI
HpeJieN YacTOTh Ha BBIXOJIC aKTHBHPYETCSL.
JloCTUTHYT HUKHHIA
Korna pabouast yacToTa I0CTHIaeT HIXKHETO TIpejiesia, CUTHaI
IIpeJiest 4acToThl (Tpu
9 Ha BBIX0JIC aKTUBHpYeTCs. B cocTossHMM ocTaHOBA CHTHAT HE
OCTaHOBE CHTHAII Ha
aKTUBCH.
BBIXO/IC HE AKTUBEH)
Ha BBIXOJ1€ JOCTHTHYTA
10 y Cw. omicanmne napamerpos P8.37 n P8.38.
yacrora 1
11 Ha BbIX0J€ HOCTHTHYTA Cw. omicanune napamerpos P8.39 n
yacTora 2 P8.40
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3HaueHue

OyHKnus Tlosicuenue
HACTPOUKHI
12 PesepBHbIit
13 PesepHbIit
Korza npu akTuBHO# (QyHKIUM TaliMepa TEKyIlee BpeMs
JlocturnyTa ycraBka Aa b bynien - P YHIEE Bp
14 TaiiMena paboTel fJocTUTaeT ycraBku Taiimepa P8.43, mpeobGpasosarens
P AKTHBHPYET CUTHAJ Ha BBIXOZE.
15 JlocTurHyTo 3aaHHOE Korza cueTunk J0CTUTraeT 3HaUeHHs, 3aJaHHOro B Pb.08,
3HAUCHHE CUCTYHMKA CHTHAJI Ha BBIXOJIC aKTHBUPYETCSI.
Jlocturuyro Korma cueTunk goCTHraeT 3HaueHus, 3ajanHoro B Pb.09,
16 IIPOMEXYTOYHOE 3HAUEHHE | CUTHAJ Ha BBIXOJE akTHBHpYyeTcs. O QyHKIMM cueTunKa cM. B
cueT4ynKa OIICaHUU IIaPaMETPOB IpyTsl Pb.
Korpa pacrio3HanHoe (pakTHUeCKOe PacCTOSHHUE IIPEBhIIACT
17 JIOCTIKEHHE PaCCTOSHUS | paccTosiHUe, 3ajaHHoe B Pb.05, curHan Ha BeIxoze
AKTUBHPYETCSL.
18 CurHan Ha BBIXOJIE TTPH IMpu npocajike HaNpsDKEHUs IpeoOpa3oBaTessl CHTHAI Ha
MOHM)KCHHOM HaNPSHKEHHH | BBIXOJE aKTHBHPYETCS.
Jlo cpabaTbIBaHus 3aIUTHI ABUTATEIs OT IIEPETPY3KH MOXKET
Mo/IaBaThCs MpeynpexeHue o neperpyske. Korna
[Ipenynpexaenue o PEAYIIPEXTL perpy a
19 MPEBHIIACTCS TIOPOTOBOE 3HAYCHUE ITOTO MPEYTPEKICHHU,
TeperpysKke JABUraTes o
CHT'HAJI Ha BBIXOJIe aKTUBUpYeTcs. O HacTpoiike ITapaMeTpoB
neperpysku asurarens cM. onucanne PC.00 — PC.02.
[penynpexnenne o
20 HeDerDY3Ke Curnan Ha BBIXOJIe akTHBHpYyeTcs 3a 10 ¢ 1o cpabaTsiBaHus
perpy 3aIUTHI TPe0Opa3oBaTeNs OT NEPerpy3KH.
npeoOpasoBaTeis
21 OrpaHnyeHne YacToThl Korja ycraBka 4acTOTBI BBIXOAHT 32 BEPXHUH MIIH HUKHUH
Kora B pesxnme perylmpoBaHus 4aCTOTHI BPALCHUS
2 OrpanuyeHne KpyTAIIero | BHIXOAHON KPYyTSIINH MOMEHT JJOCTUTAET Ipejiena,
MOMEHTa cpabarsiBaet 3amuTa [T oT onpoKuIbIBAHUS M CUTHAI HA
BBIXO/IC AKTUBUPYETCS.
Ecny nutanye cHIoBoi ENH U LEeny yrpaBIeHus
npeobpa3oBaresst 4acTOThI CTaOMIBHOE, HET HUKAKKUX
23 I'oToB Kk pabore coobmennit 06 omubKax, ¥ Mpeodpa3oBaTesb YaCTOTHI
HaXOoJUTCs B paboyeM COCTOSIHHY, CHI'HAI Ha BBIXOIE
AKTUBEH.
24 AlISADR Kora 3Hauenue Ha aHajoroBom Bxoje All Gosbiie
BXOJIHOTO 3HaUCHHs Ha Al2, CUTHAJI Ha BBIXOJIC AKTHUBEH.
Korna 3nauenne Ha anajgorosoM Bxoje All Gonblue, uem B
All Curnan Ha Bxoge All A . A ’
P8.53 (BepxHwuii npepen 3amuThl Bxoaa All) wim mense,
25 BHE JIOITy CTUMBIX .
Hpeenon yeM B P8.52 (nroxuuii npexen 3amuTel Bxona All), curnan Ha
P BBIXOJIC AKTUBEH.
JIOCTUTHYT HYOKHHH
Korna pabouast uacTora JOCTUraeT HIKHETO Mpeiesia, CUIHA
TpeJien YacToThl (pH
26 Ha BBIX0JIC aKTHBHpYeTcs. B cocTosHnM ocTaHoBa CHrHAI
OCTAaHOBE CHTHAJ Ha
TOXE aKTUBECH.
BBIXO/IC TOKE AKTHBEH)
27 JlocTurnyTo 3ajaHHOE Korza Bpemst paboThl 1peodpa3oBaTesist 4aCTOThI PEBLICUT
BpeMsi paboThI 3HayeHne B P8.56, curHain Ha BBIXO/Ie aKTUBUPYETCS.
28 PesepBHbrii

123



JDRIVE

3HaueHne
OyHxnus [osicuenne
HACTPOHKH
. Ecnu y npeoGpasoBatens 4acTOTbI BOSHUKACT
Bsixon aBapuiiHOro
29 crmana HEHCIPABHOCTH, KOTOpast 0OpabaTsiBaeTcs 03 MpephIBAHHS
pab6otsl, [T BBITaeT aBapHifHBIH CUTHAT.
1
30 Hocruruyt Tok 1 Ha Cwm. omcanue napametpos P8.48 u P8.49.
BBIXOJIE
31 JlocTurHyT TOK 2 Ha Cwm. onmcanue napamerpos P8.50 n
BBIXOJIE P8.51.
12 Oroyrernue Harpyaxs Korna npeo6pasoBarens yacToTsl paboTaet 6e3 HarpysKu,
CHT'HAJI Ha BBIXOJI€ AKTHBEH.
. . P8.44
33 HyneBoii Tokx Ha BEIXOJIE Cu. ommcame napaveTpos "
P8.45.
K IGBT- P7.10
1 Y —— orja Temneparypa paguaropa IGBT-moxyns (P7.10)
34 JIOCTHTAeT yCTaHOBIeHHOTO 3HaueHus (P8.55), curnan Ha
IGBT-monyns
BBIXOJIC AKTHBUPYETCSL.
IT
35 CPErpy3Ka 1o Toky Ha Cwm. omcanue mapametpos P8.46 n P8.47.
BEIXOJIC
36 O6patHoe Bpamenue Korna npeobpasoBarens nepekinouaeTcsi Ha BpalleHue B
00paTHOM HaNpaBJICHUH, CUTHAJ HA BBIXOJI€ aKTHBUPYETCS.
Korna temneparypa asuratens gocruraet 3nadenus B PC.59
37 Tpenynpexnenue o (mopor npeaynpexaeHus o eperpese ABUraTess), CUTHAI Ha
neperpese JIBUraTesst BBIXOJIC AKTUBUPYETCS (TEMIIepaTypy JIBUraTesst MOXKHO
nocmotpers B C0.34).
K i TJIK
38 Sapepmenie mia TUTK orna mpoctoi 3aBepIIaeT OJMH LUK, OH BBIACT
MMITyJIbCHBIH CUTHAIT JUIMTENBHOCTBIO 250 Mc.
BUT 4| BUT3 BUT 2 BUT 1 BUT 0
Vpasnenue nepenaueit L .
39 JAHHBIX Breixon| PeneiiHbrit Penetinprit Breixop Breixop
FM BBIXOJ 1 BBIXOJ 2 DO2 DO1
P6.06 Bri6op ¢pynknun FMP (ummynscHbIf BeIX0) — [3aBojckast HacTpoiika 0
P6.07 Be16op ¢ynkimun Beixona AO1 3aBojIcKasi HACTPOMKa 0
P6.08 Bri6op ¢ynkmun Berxoma AO2 3aBoIcKas HACTPOHKa 1

JlnamasoH 4acToThl UMITYJIECOB Ha Bhixoge FMP cocrasister ot 0,01 kI'x o P6.09 (MakcumanbHas

gacroTa Ha Beixone FMP), a nnanason Hactpoiiku P6.09 cocrasnsier 0,01-100,00 xI'mr.
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PaGouwnii auamna3zon aHanoroBbix BeIxoa0B AO1 u AO2 cocrasnser 0—10 B umm 0-20 MA.

BapI/IaHTLI HaCTpOﬁKPI q’yHKHI/Iﬁ 1 COOTBETCTBYIOLINEC NUAINIa30HbI CUTHAJIA UMITYJILCHOT'O U aHAJIOTOBOT'O

BBIXOJIOB TIOKA3aHbI B CIIeAyIomIeil TabuIe:

3HavyeHne R — Pabounit muanason (coorsercryer 0,0—100,0 % curnana na
HAaCTPOUKH HMITYJIbCHOM YJIM @HAJIOTOBOM BBIXOJIE)
0 Pabouas yacrora 0 — MakcumasnbHasi BBIXOJHAS 4aCTOTa
1 3a/laHHAas 4acTOTa 0 — MakcumasbHasi BBIXOJJHAS 4aCTOTa
2 BrixoaHOM TOK 0 — 2-KpaTHBIIl HOMUHAIBHBIA TOK ABUTATEIS
BoixoaHoit kpyTsmuit
3 MOMeEHT (abCcomoTHOe 0 — 2-KkpaTHBIH HOMUHATBHBIN KPYTAIINA MOMEHT JBHTaTeNs
3HAYCHUE)
4 Brixo/1Has MOITHOCTh 0 — 2-xkpaTHast HOMHUHAJIbHAsI MOIIHOCTh
5 BrIxoHO€E HanpsKeHHE 0 — 1,2-xpaTHOe HOMUHaNIBHOE HanpsbkeHne T4
6 VIMITy THCHBIH BXOT 0,01-100,00 xI'
7 All -10-10B
8 Al2 0-10 B (mm 0-20 MA)
9 ITorenuuomerp nanesnn 0-10B
10 3HaYeHNE PaCcCCTOSHUS 0 — MakcuMalibHOE 33JaHHOE PacCTOSHHE
11 3HauCHUE CYETUMKA 0 — MakcuMasbHOE 3HAYCHHUE CYCTINKA
12 KommynuxkaunonHbri 0 — 7FFF cootserctryet 0,0 — 100,0 %
nonT
13 Yacrora BpaleHUs. 0-1u . .
JBuraTens — YacTtoTa BpaleHNst IPH MAaKCHMaJIbHOH BBIXOIHOM YacToTe
14 BrixoHO# TOK 0,0-1000,0 A
15 BrIxoHoe HanpspkeHHe 0,0-1000,0 B
BeIxoaHoit kpyTsmmii
16 MOMeHT ((hakTHuecKoe -2-KpaTHBI — 2-KpaTHBINA HOM. KPYT. MOMEHT JBUTATENs
3HAYCHUE)
MaxkcumainbHast 4acTOTa UMITYJIECOB Ha .
3aBojcKas HacTpoiika 50,00
P6.09 BeIxXoqe FMP
Jlnarna3oH HaCTPOWKN 0,01-100,00 xI'x

Ecnu s knemmsl FM BLI6paH PEKUM UMITYJIBCHOI'O BBIXO/Ja, 3TOT IapaMeTP UCIIOJIB3YETC UIs BBI60pa
MaKCUMaJIBHOI'O 3HaYCHUA YaCTOTHI BBIXOIHBIX UMITYJIBCOB.
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Kos¢dduiment cMemenns Hyns BbIXOAA T 0.0 %
P6.10 A0l
Jlnama3oH HaCTPOUKH -100,0 — +100,0 %
—r Ycunenune AO1 3aBoJCKasl HACTPOHKa 1,00
Jlnana3oH HaCTPOHKH -10—-+10
Ko punument cmemmenus Hys 101. . o
3aBoJICKasl HACTPOHKa 0,0 %
P6.12 BbIX071a AO2
Jlnama3oH HaCTPOUKH -100,0 — +100,0 %
0 Veunenne AO2 Ha miate pacIIupeHust 3aBocKas HacTpoiika 1,00
Pé6.
Jlnana3oH HaCTPOHKH -10 - +10

BeimieHa3BaHHBIC TAPaMETPBI OOBIMHO UCIIONB3YIOTCS ISl KOPPEKIMU CMEIIEHHS HyJIs aHaJIOTOBOTO
BBIX0/1a U OTKJIOHCHHUS aMILIUTYAbl BBIXOJHOTO CHTHAJIA, @ TAK)KE O3BOJISIOT HACTPAUBAThH HYXKHYIO KPHBYIO
curHana Ha Beixoge AO.

Ecnu 0603Ha4unTh CMemenne Hyi1s cumBonoM B, ycunenne — K, dbaxruyeckuii BeIxoHo# curnan — Y, a
CTaH/IAPTHBIN BBIXOJHON curHai — X, To (hakTudeckuii BeIxoqHoU curHan Oyner: Y = KX + B.

B sroit popmyne B — 310 kosddunuent cmemenus Hyns Ha AO1 u AO2 (100 % coorserctByer 10 B
i 20 MA), a CTaHAAPTHBIN BBIXOJHON CUTHAJT — 9TO BeMMYHHA aHanorooro curaana 0—10 B (mm 0-20 MA)
10 KOPPEKIHH ¢ IPUMEHEHUEM CMEIICHUS HyJIs X YCUIICHUSL.

Hanpumep, ecitu (pyHKIMEH aHAIOroBOTO BBIXO/a sABIIsieTCst pabovas acTora u npu yacrore 0 I'mp Ha
BBIXO/I¢ TOJDKHO ObITE 0 B, a mpu MakcuManbHO# yacrote — 5 B, To ycuinenue HyxHO HacTpouts Ha «0,50», a
cMemnieHne Hyns — Ha «0,0 %o».

Ecnu dyHknueit aHanoroBoro BeIXoza siBisieTcst pabodast yactora u mpu gacrore 0 I'r Ha BeIXOzE
JIOJDKHO OBITH 2 B, a mpu MakcuManbHO# yactoTe — 8 B, To ycuiienue HyHO HacTpouTh Ha «0,6», a cMeleHne

Hy1s — Ha «20 %o».

. 3anepxia aKT::s:gg 1;(1)\1\[4]1\{@ LR 3aBoJICKasl HACTpOKa 0,0 ¢
JlnamazoH HaCTPOWKH 0,0-3600,0 ¢

il 3auepm;znilg}?::glgz)J(I(;J;c:nworo 3aBoJICKasl HACTPOKa 0,0 ¢
Jluama3oH HaCTPOWKH 0,0-3600,0 ¢

oo 16 3ajiepikka aKTH:z;{(P:)P; éi[on. perneitHoro S T 0.0¢
JlnamazoH HaCTPOWKH 0,0-3600,0 ¢

. 3aneprkka akTuBanuy Beixona DO1 3aBoJICKasl HACTpOKa ‘ 0,0 ¢
' JluamazoH HaCTPOWKH 0,0-3600,0 ¢

i 3ajepiKKa aKTUBAIMHK JOII. BhIxoxa DO2 3aBoJICKasl HACTpOKa ‘ 0,0 ¢
’ JluamazoH HaCTPOUKH 0,0-3600,0 ¢

Hacrpoiika 3a/iep>kKy akTHBaIlMU curHaia Ha Beixose FMR, peneiinbix Beixogax 1 u 2 u nugpoBbix
Beixogax DO1 n DO2.
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HacTpolika THIa JIOTHKH BBIXOIHBIX

3aBoJCKast HACTPOHKa 00000
KIIEMM
Enuauier Bri6op pexxuma aktuBanuu Beixoga FMR
0 [NonoxxurenpHas TOTHKA
1 OtpunarenbHas J0THKa
Hacrpoiika pexumMa aKTHBAIlUU PENEHHOTO
Jecstkn
Beixoza 1 (0 — 1, cM. BeIme)
P6.19
Muanason HacTpoiixu Cornn Hacrpoiika pexumMa aKTHBALMU PESHHOTO
Bbixona 2 (0 — 1, cM. BeImIe)
Hacrpoiika pexunma aktuBanuu Beixoga DO1
Teicsaun
(0 — 1, cm. BbIIIE)
Jecsarku Hacrpoiika pexuma aktuBanuy Beixoza DO2
TBICY (0 — 1, cm. BbIIIE)

Hacrpoiika Tuna noruku Beixoga FMR, peneitnpix Boixonos 1 u 2 u mudpossix Beixonos DO1 n DO2.
0: ITonoxxurenbHas JOTHKA.

B akTHBHOM COCTOSHMH IIM(POBOI BBIXO COEIMHEH C COOTBETCTBYIOIIMM OOIIMM BBIBOJIOM, a B
HEaKTUBHOM COCTOSIHHUS OTCOEJJMHEH OT HETo.
1. OTrpunarenbHas JOTHKa.

B HeakTHBHOM COCTOSIHMH IIM(POBOI BBIXOJ COEHHEH C COOTBETCTBYIOIIMM OOIIMM BBIBOJIOM, a B

AKTUBHOM COCTOSTHHUSA OTCOCAUHCH OT HETO.

P6.20 3ajepikka BIKIIOUeHHUS BeIxoga FMR 3aBoJICKasl HACTpOHKa 0,0c
’ Jlnamna3oH HaCTPOWKH 0,0-3600,0 ¢
3ajeprKKa BBIKIIOYCHUS PEICHHOTO S ET 0.0¢
P6.21 BbIXOJa 1
Jluarna3oH HaCTPOWKH 0,0-3600,0 ¢
3az[ep)1<l<zv1 AR N G 3aBoJICKasl HACTpOKa 0,0 ¢
P6.22 peeitHoro BEIXoza 2
Jluarna3oH HaCTPOHKN 0,0-3600,0 ¢
. 3anepikka BIKIIOUeHUS Beixoqa DO1 3aBoJICKast HACTpOHKa 0,0 ¢
' Jlnamna3oH HaCTPOWKH 0,0-3600,0 ¢
3anepKka lekmoqe;pm JIOTL. BBIXOJIA S ETE 0.0¢
P6.24 DO
Jlnamna3oH HaCTPOWKH 0,0-3600,0 ¢

Hacrpoiika 3aepKky BEIKIIOUSHHs curHana Ha Beixone FMR, peneiinbix Beixonax 1 u 2 u undpoBbix
Beixogax DO1 n DO2.
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I'pynna P7 — KnaBuaTypa u MHIMKAIMS:

Ilapons monk3oBarens 3aBoicKas HaCTpoiika 0
P7.00

Jlnama3oH HaCTPOUKHU 0-65 535

P7.00 npu HacTpoiike Ha T1000€ YNCII0, OTIIMYHOE OT HyJIsl, AKTUBHPYeT (pyHKIHIO 3alIUTEI TTApOJIeM.
Torna npu naxxatun kHonku «PRG» Ha gucnIee MOSBIIACTCS «--» U OIEPaTOp JOKEH MPABHIBHO BBECTH
HapoJIb MOJIb30BATENS, HHAYE BOUTH HE YAACTCA.

Ecnu pu BXozie B MEHIO BBOAUTCS HEBEPHBIii I1ap0JIb, IPOCMOTP ¥ U3MEHEHHE (DyHKIHOHAIBHBIX
apaMeTPOB HEBO3MOKHBL. Y CTAHOBJICHHBIIN MApOJIb MOIb30BATENs HYKHO IIOMHHUTb.

Ecnn mactpouts P7.00 na 00000, ycTaHOBJICHHBIH MapoyIb MONIB30BaTels cOpachBaeTcs u QyHKIHA

3aIUTHI ITAPOJIEM OTKIIIOYACTCS.

Br160p rpynms! GyHKIMOHATBHBIX
IapaMeTpoB JUIsl MHAHKAIIH

Enuauner | Beibop uaamKanumy rpynms! napamerpos C

3aBojcKas HaCTpoika 01

0 He moxassiBaTh

P7.01 1 IokasbiBaTh
Jluana3oH HaCTPOHKHU

Jecarkn | Beibop nnauKanyuy rpymmsl napamerpos H

0 He noxassiBaTh

1 ITokasbiBaTh

Ecnu Bam HyskHO paboTats ¢ GpyHkuusmu rpynnsl H nim npocMartpuBars napamerpsl rpymnist C,

HaCTpOﬁTe 9TOT IMapaMeTp COOTBETCTBYIOIIUM 06pa30M.

3amura apaMeTpoB OT U3MECHCHUS 3aBojicKast HaCTpOﬁKa 0

0
P7.03 M3MeHeHre apaMeTpoB Pa3pelieHo.

Jluana3oH HacTPOHKHU

1 W3MeHeHre mapamMeTpoB 3alperieHo.

IIpu HacTpoiike Ha | U3MEHEHNE MapaMeTpoB OyIeT HEBO3MOXKHO, YTO MO3BOJIMT PEJOTBPATHTD
omKOKH TepcoHana B Xoe IKcILTyatanun. Eciu norpeGyeTcst CHoBa M3MEHHTb apaMeTphbl, HACTPOUTE 3TOT
mapamerp Ha 0.

Bri6op ¢ynknun xkHonku JOG 3aBojcKas HacTpoika 3

0 Knormka JOG He neiicTByer

IMepexnroueHne Mex1y KaHAJIOM KOMaHJ C
TIaHeJN yNPaBICHUs 1 KaHAJIOM BHEITHHUX
KOMaH/{ (depe3 KIeMMBI HIIH

P7.04
Jlnamna3oH HaCTPOHKH KOMMYHHKaIHOHHBIH TI0PT).

IMepexrouenne HanpapIeHUs +/—

l'[psmoe BpaII€HUE B TOJTYKOBOM PEKUME

OOpaTHOE BpalleHHe B TOIYKOBOM PEKUME

AV BN SN VA N )

Oo6paTHOe BpalieHne

Knonka JOG sBisercss MHOro()yHKIMOHATBHOM, @ KOHKpETHast (GyHKIMS 3a1aeTCsl ¢ TOMOIIBIO 9TOTO

ImapamMerpa. 3Ty KHOITIKY MOKHO HMCIIOJIb30BaTh JJIA IEPEKITIOYCHUA MEXKIY PEKUMaMHU OCTaHOBA U pa60'rl>1.
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0: JlaHHast KHOIIKA HE UMEET (DYHKIIUH.

1: HepCKHIO‘«ICHI/IC MEXIy KOMaHJaMH C KIIaBUATypbl U BHCITHUMHA KOMaH/IaMU.

HepCKJIIO‘lCHPIC UCTOYHHKA KOMaHJ, T. €. MEPEKIIFOYCHUEC MEKAY TCKYIIUM UCTOYHUKOM KOMaHI U

yIpaBJIeHHEM C KIaBHATYpHI (JJOKanbHOE ynpasinenue). Eciu TeKymii HCTOYHHK KOMaH/ — yIpaBlIeHHE C

KJIaBUATYpPbl, QYHKINUS JAHHON KHOIKH HE aKTUBHA. 2: IlepexiioueHne HanpaBiIeH s +/—

[epexnrouenue HanpaBIeHUs: KOMaHIbI YacTOTHI KHONKOH JOG. OTa (QyHKINS aKTUBHA TOIBKO B TOM

Clrydac, €Clii ICTOYHUKOM KOMaH/ SIBJISICTCS ITaHCIIb YIIPABJICHU .

2: IIpsiMoe BpallieHUE B TOTYKOBOM PEXKHME

Kuonka JOG HCIIONB3YETC UL TIPAMOTO BPpAalCHUS B TOJTIKOBOM PEKHUME.

3: OOpatHOE BpallleHUE B TOTYKOBOM PEXUME

Kuonka JOG HCIOJIB3YyETCA UL 06paTHOI‘0 BpaIICHUs B TOJTYKOBOM PEIKUME.

4: Ob6paTHOE BpalieHne

Knomnkoit JOG Bxmrodaercs obpaTHoe BpalieHue, 1 5Ta pyHKIUsS aKTHBHA TOIBKO B TOM CIIydae, eciu

HUCTOYHUKOM KOMaH/ SABJIACTCS MaHECIIb yIIPABJICHUS.

Oynkuns knonku STOP

3aBojicKas HaCTpoiiKa

nmapamerpos 1

Bur 1: 3agannas yactora
Bur 2: 3HaueHue cueTIYNKA
Bur 3: 3HaueHue
paccTosHUS

bur 1: Ycraska [TW/I-
peryistopa

bur 2: BeixoHas
MOIIHOCTh

but 3: BeixoaHoi
KPYTSIINI MOMEHT

P7.05 0 ®ynknus octaHoBa kHonkoid STOP akTHBHA TONBKO B
MieneEes PeXHMe yIpaBICHUS C KIIaBUATYPHI.
EACEPOMC 1 ®ynkuus ocranoBa kHonkoi STOP aktiBHA B J1I000M
PeXHMe yIpaBICHUSL.
CotHu:
Bur 0: Craryc BxoaHo#t
1911705070015 KIEMMBI X
But 0: Pabouas yacrora Bur 1: Craryc BeIxoqHOM
But 1: BeixoaHoit Tok kieMmbl DO
But 2: Berxoanoe Bur 2: Hanpsokenue Ha
HaInpsKeHHE All
bur 3: Yacrora Bpamenus  bur 3: AI2 Hanpsokenne
npHUBOJIa Ha AI2 3b pie
Wunukanus | Jecarku: Teicsun:
P7.06 pabounx bur 0: Hanipsoxenue 3T1T bur 0: PesepBHblii

Ecin Ipu pa60Te HYXHa WHIUKAIKA YKa3aHHBIX BBIIIC TapaMETPOB,

YCTaHOBHTE COOTBETCTBYIONINII ONT Ha 1, mpeoOpasyiiTe 3T0 JBOMYHOE

YHCIIO B IECTHA/IIATepUYHOE U 3a1aiite B P7.06
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EnuHunes:

but 0: JIuneiinas ckopocTs

bur 1: O6paTHas cBs3b
I /I-perynsaropa
Bur 2: ®aza nukna [TJIK

but 3: YacTora nMITynbscoB

Ha UMITYJIbCHOM BXOJ€

but 2: OcraBmeecs: Bpemst
paboTs

bur 3: Unaukanus
OCHOBHOH 4aCTOTBI

CorHu:

Bur 0: Ungukamms
BCIIOMOTATEIbHON
YaCTOTHI

Bur 1: Yacrora
BpAIIEHHS 110 SHKOAEPY
Bur 2: daktiueckast
4acTOTa BPALICHHUS 110
JIaTIUKY

bur 3:All Hanpsokenue

Jecarkn: Ha All 10 KoppeKiun
Wnaukanus | but 0: Texymee Bpems Teicsun:
P7.07 pabouux BKJIFOYEHHOTO MUTAHUS bur 0: Al2
bur 1: Texymiee Bpemst Hanpsokenne na A2 no
apaMeTpoB 2
paboTs KOPPEKIIUH

Bur 1: YcraBka
KPYTSIIEro MOMEHTa
But 2: Yactora
HMITYJIbCHOTO BXOZa
bBur 3: 3Hauenne
HACTPOUKY Hepeaadn
JTQHHBIX

Ecnu npu pabote Hy)KHa HHUKALHsl yKa3aHHbIX BBILIC [TAPAMETPOB,
YCTaHOBHTE COOTBETCTBYIOMHIT OUT Ha 1, mpeoOpasyiiTe 3T0 ABONYHOE

YHCIIO B IIECTHAAIATEpPHIHOE | 3ajaiiTe B P7.07

Wnpukanus pabouux mapaMeTpoB, KOTOPBIE HCIIOIB30BAIUCH IPH HACTPOHKE M KOTOPBIC MOKHO
IIPOCMATPHBATH NPH paboTe peodpasoBares.
MakcuMmaiabHOE KOJIHYECTBO TapaMeTPOB COCTOSIHUS, JIOCTYITHBIX JUIsl HPOCMOTpA, COCTaBisieT 32.
OrobpaxkaeMble apaMeTpbl COCTOSIHHS BBIOUPAIOTCSI B COOTBETCTBUH C KaXKIABIM OHTOM 3HAYCHHI TapaMeTpOB

P7.06 u P7.07. Unnukanus HaunHaetcs ¢ muaamero oura P7.06.
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P7.08

Unpukanms
rapamMerpoB

OCTaHOBa

ETiHMIBL:

but 0: 3aganHas 9acToTa

but 1: Hanpsokenue 3I1T

but 2: All Hanpsoxenne Ha All
but 3: AI2 Hanpspkenue Ha Al2
JlecsTkn:

but 0: PesepBHbIit

but 1: 3HaueHne cyeTynKa

but 2: 3HaueHne pacCcTOSHUS

but 3: Yacrora BpamieHus NpuBoja
CoTHu:

bur 0: Ycraska I[TH/]-perynsaropa
bur 1: Craryc kieMmbl X

but 2: Cratryc DO

Ecnu IIpA OCTAHOBE HY’XHa MHAUKANW YKa3aHHBIX BBIIIC TapaMETpPOB,

lYCTaHOBUTE COOTBeTCTBy}OHIP[ﬁ paspsn Ha 1, npeoﬁpa3y17[Te 3TO ABOUYHOEC

UKCIIO B IIECTHAUATEpUIHOE 1 3anaiiTe B P7.08.

IMoxpobHoe onmcanue Mporeaypbl HACTPOHKH CM. B Tiase 4.3.

P7.09

Koa¢pdurment nnankanun
YacTOTHI BpalleHHs IIPUBOAA

3aBojicKas HacTpoiika

0,300

Jlnana3on HacTpOWKH

0,0001 - 6,5000

Ecnu HY’>XHa HHAWKAIWA 9aCTOTHI BpalllCHUs IPUBOJA, B 3TOM IIapaMeTpe MOKHO HACTPOUTH

COOTHOLICHUE MEXIY BBIXOJTHOM 4acTOTOM rrpeo6pa3OBaTen;1 U 4acTOTOI BpalIcHus IpUBoOJA. KOHerTHOe

COOTHOIIGHHE CM. B orucanuy P7.15, koo uImMenTs! JU1st pa3HOTO YKCIIa TIOJIIOCOB CM. B CIIEyIOLIeH

TabHIe:
Yuco nomocos P7.09 3navenue HACTPOHKH
JIBUTATEIS P7.09
Ba 0,6
YeThIpe 0,3
IEeCTh 0,2
BOCEMb U Golee 0,15
P7.10 NG D 0  [Gr 3aBojicKast HacCTpolKa --

MOYJIst

ITokassiBaet Temneparypy IGBT-momyns nmpeobpasoBarers.

Paznnuneie tunel IGBT-Moxyneil B npeoOpaszoBaTessax HMEIOT Pa3HyIO 3alUTy

OT Ieperpesa.

P7.12

O6miee BpeMst paboOTHI

3aBojicKas HACTPOHKA

daxTrueckoe
3HaYEHUE

DTOT napameTp IMO3BOJISET IPOBEPATH (haKTHIECKOE BpeMs paboThl npeodpasosaresns. Enunnna

U3MEPCHUS: 9
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Yncno 3HAKOB IOCIIE 3aIATON IIpu -
3aBoJICKasl HACTPOHKa 0
MHJMKALMH 9aCTOTHI BPAIEHUS IIPUBOJA
P7.15 0 0 3HAKOB IOCIIE 3aMATON
Jlnanasou 1 1 3HaK moce 3anAToi
HaCTPOMKH 2 2 3HaKa I0CIIe 3aMATOi
3 3 3HaKa oCIIe 3ansiToi

3ajaeT YKCII0 3HAKOB MOCIIE 3aNATOH Ha MHIMKAIIMY 9acTOThI BpallleHus npuBoja. Kak paccunreiBaeTcs
YacTOTa BPAlLCHHs PUBOJA, IOKA3aHO Ha CIIEAYIOLIEM IIpUMepe:

Ecnn ko> GuunenT uHaMKaIig 9acToThl BpameHus npusoja P7.09 nactponts Ha 2,000 u BRIOpaTh
BapUaHT UHAMKAINK C 2 3HaKaMH rocie 3amsroit (P7.15), To npu pabote npeoOpazoBaTelst Ha 4acTOTE
40,00 I't wacToTa Bpamenus npusoja oyaer otobpaxaTses kak 40,00 x 200 = 8000.

Ipu ocraHoBIEHHOM NIpeoOpa3oBareine OyaeT 0TOOpakaThCs 4aCTOTa BPAIEHHS, COOTBETCTBYOIAs
3amanHoi gactoTe ITU, To ecTh «3aaHHas YacTOTa BpallleHus npuBojaa». Hampumep, ecnu 3agannas yactora
cocrapiser 50,00 I'ii, To B pexiMe ocTaHOBa OyeT 0TOOpaXkaThCs YacTOTa BpamieHus npusoja 50,00 x 200 =

10000.
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I'pynna P8 — BecnomoraTesibHble (pyHKINMH:

EnuHuIa n3MepeHns BpeMeHH O BT DO 1
YCKOPEHUSI M 3aMe/UTCHUS
P8.00 0: 1 cexyHIBI
Jlnamna3oH HaCTPOUKH 1:0,1 cexynas!
2:0,01 cexynnpl
Temn pasrona B TOITYKOBOM T T 200¢
P8.01 pexume
Jlnama3oH HaCTPOUKH 0,0-6500,0 ¢
TeMmn TopMOXKEHHUS B TOTIKOBOM S mTE 200¢
P8.02 pexume
Jlnamna3oH HaCTPOUKH 0,0-6500,0 ¢
Temn pasrona 2 3aBojCKast HACTpOHKa ‘ 20,0 ¢
P8.03
Jlnamna3oH HaCTPOHKU 0,0-6500 ¢
. Temn TopmoxeHus 2 3aBojiCKast HACTpOlKa ‘ 20,0 ¢
' Jlnamna3oH HaCTPOWKN 0,0-6500 ¢
s Temn pasrona 3 3aBojicKast HACTpOlKa ‘ 20,0 ¢
' Jlnamna3oH HaCTPOUKH 0,0-6500 ¢
0 Temn Topmoxenus 3 3aBojiCKast HaCTpOlKa ‘ 20,0 ¢
' Jlnamna3oH HacTpOHKH 0,0-6500 ¢
. Temn pasrona 4 3aBojiCKast HACTpOHKa | 20,0 ¢
’ Jlnamna3oH HaCTPOWKH 0,0-6500 ¢
i Temn Topmoxenus 4 3aBojiCKast HACTpOlKa | 20,0 ¢
P8.
Jluamna3oH HaCTPOWKH 0,0-6500 ¢

Cepust JCMC nopiepkuBaeT ueTbipe Habopa TEMIIOB pa3roHa M TOpMoskeHus, a umexHo P0.08/P0.09 n

TpHu Ha60pa TEMIIOB pa3roHa U TOPMOIKECHHUSA, IPEICTaBICHHBIC BBIIIC.

TeMITsl pa3roHa ¥ TOPMOXKEHHUSI B 3THX YCTBIpEX Habopax 3a/aloTCsl aHaIOTHIHBIM 00pa3oM, CM.
COOTBETCTBYIOIINE YKa3aHus K mapamerpam P0.08 u P0.09.

[TepexitoueHre MeXIy YEThIPbMsI HA0OpPaMHU TEMITOB Pa3roHa M TOPMOMKEHHUSI Pealli30BaHO Yepe3
pasHble KOMOMHALMH COCTOSHHSI MHOTO()YHKIIMOHAIBHBIX HH(POBBIX BX010B X. KOHKpEeTHbIE METO/IBI CM. B
COOTBETCTBYIOIINX YKa3aHUAX K mapamerpam P5.00 — P5.05.

Ennnnna usMepeHus Ui TeMIa pasroHa u TopMoxenus 3agaercs B P8.00.
IIpu penakTupoBaHUK MapamMeTpoB P8.00 MEHSAETCs YHUCII0 3HAKOB IOCIIE 3aIlsTON Y 3HAYCHHMIT B YeThIPEX

HaGOan TEMIIOB pa3roHa U TOPMOJKECHUS, a TAKKE MECHAIOTCSA U COOTBETCTBYIOIIUE TEMIIBI pa3roHa u

TOPMOKEHHUSA, [TO3TOMY HYKHO JIeWCTBOBATh OYEHb BHUMATEIBHO.

P8.10

OrnopHasi yacToTa JuIs TeMIa

pasrona ¥ TOpMOKECHUA

3aBojcKas HacTpoiika

0

0

Maxkcumainsnast yacrora (P0.04)

Jluanas3oH HaCTPOHKHU 1

3a/ilaHHast 4acToTa

2

100 I'z

Temn pas3roHa ¥ TOPMOKECHUSA — 3TO BPEMS U3MCHEHHUS YaCTOTBI OT HyJ'[eBOﬁ 110 3aanHoit B P8.10

Hao60poT. JInarpaMma TEMIIOB Pa3roHa H TOPMOXKEHHs MOKa3aHa Ha pUCYHKe 6-1.
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Ecnu B P8.10 BeIOpano 3HadeHue 1, OMOPHOM 9acTOTOI ISt TEMIIA pa3TOHA X TOPMOXKEHHS SIBISCTCS
3aJlaHHas 4acToTa. Eciii 3HaueHNe 3a1aHHO} YaCTOTHI YBEIMYHTb, PAa3rOH M TOPMOKEHHE ABHTaTens OyayT

BBITIONHATHCS OpicTpee. M Ha060poT. DTO HYKHO YUHTHIBATH MPH SKCILTYaTaIlHH.

LleHTp oKHA 4acTOTHI MpoITycKa 1 3aBojicKas HacCTpoika | 0,00 I'g

el Jlnana3oH HaCTPOUKH 0,00 I't — MakcumManbHas 9acToTa
LleHTp OKHA 4aCTOTHI NPOITyCKa 2 3aBosicKas HacTpoiika | 0,00 I'g

Fe1z Jlnana3oH HaCTPOUKH 0,00 'y — MakcumanbHas 4acToTa
TomymupyHa 4acTOTHOTO OKHA 3aBojcKas HaCTpoika | 0,00 I'g

e Jlnama3oH HaCTPOUKH 0,00 I't — MakcumManbHas 9acToTa

Ecnu 3ajanHas yacToTa MPOXO/UT Yepe3 YaCTOTHOE OKHO, TPeoOpa3oBaTeb MOXET €ro IpoITyCcKaTh,
cpasy Hepexo/is Ha 4acTOTy APYyroi rpaHuIbl OKHA. DyHKINS IPOIyCcKa YaCTOTHOTO OKHA TI03BOJISET
npeo6pa3oBarTeTio H30eraTh MEXaHHIECKOTO PE30HAHCA MPHBOIHOM CHCTEMBL.

Cepust JCMC nozzepkuBaeT HaCTPOHKY JBYX 4aCTOTHBIX OKOH. ECii 1IeHTpBI 000MX 4aCTOTHBIX OKOH
ycraHosineHs! Ha 0, QYHKIMS IPOITyCKa YaCTOTHOTO OKHA HE aKTUBHA.

Jlnarpamma nporrycka 4aCTOTHOTO OKHa TToKa3aHa Ha pucyHke 6-13. ITapamerpst P8.11 u P8.12 nyxHo
HACTPanBaTh Ha OIMHAKOBOE 3HAUCHHE.

BapaHHas yactota
'y

" MNonywwnpmHa YacToTHOro okHa
LlenTp

" MonywwpyHa 4acToTHOro okHa
4aCTOTHOrO OKHa 2

t TMonywWMpKHA YaCTOTHOrO OKHa
LleHtp e—aara L -
YaCTOTHOTO OKHa 1 o o o ‘t

MonyLuMpHHa 4acTOTHOro OKHa

Pucynok 6-13. Jluarpamma 1porycka 4acTOTHOTO OKHa
JlaHHBI TTapaMeTp MO3BOJISAET HACTPOUTH, OyZET M (yHKIHS NTPOIYCKa YaCTOTHOTO OKHA BO BpeMs
pasroHa 1 TOPMOKEHHSI.
Ecnu ¢yHKIms akTHBHA M paboyast 4yacToTa IIPOXOUT Yepe3 YaCTOTHOE OKHO, TO (hakTHdecKas pabouas
yacTora OyJIeT IPOIyCKaTh 3TO OKHO, Cpasy NMepexo/is C OJHOU ero IpaHMIbl Ha Apyrylo. Jluarpamma

IIPOITyCKa YaCTOTHOI'O OKHa ITPU Pa3srOHE U TOPMOKECHUH ITOKa3aHa Ha pUCYHKE 6-14.

[Ipomyck 4acTOTHOTO OKHA IIPH .
3aBojicKas HacCTpoika 0
P8.14 pasroHe ¥ TOPMOKEHUH
JlnanazoH HaCTPOMKH 0: He aKTHBHA; |: aKTHBHA
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PaBouas yactota

° MonywmprHa 4acTOTHOTO OkHa

' MonywmprHa 4acTOTHOrO OkHa

MonywmprHa 4acTOTHOrO OkHa

- # Bpewms

Pucynox 6-14. Jluarpamma nporycka 4aCTOTHOTO OKHA IIPH Pa3roHE U TOPMOKEHUI

Yacrora TICPEKITIOYCHUS MEXKIY TEMIIaMHU

EAE pasrona 1 w2 3aBojicKas HaCTpoOiKa 0,00 I'g

Jlnamna3oH HaCTPOWKN 0,00 I' — MakcuMalbHast 9acToTa

Yacrora TICPEKITIOYCHUS MEXKIY TEMIIaMHU

o T w2 3aBojcKast HacCTpolKa 0,00 I'g

Jlnana3oH HaCTPOUKH 0,00 I'y — MakcumanbHas 4acToTa

Drta Q)yHKLU/Iﬂ AKTHWBHA, €CIIN BbI6paH JABUTaTCIIb 1, a UBMCHCHHUEC TEMIIOB pasroHa U TOPMOKECHHUS
Ppeain30BaHO HE YEPE3 NEPEKIIIOICHUE KIIEMM X. Ona HCIOJB3YETCA U BBI60pa PasHBIX TEMIIOB pasroHa U
TOPMOXKCHHUS B THUAIIa30HE pa60'-1e171 4acTOTHI Oe3 TIPUMEHEHUST KOMaH/] Y€PE3 KIEMMBbI X npu pa60Te

npeobpaszoBarens.
Pabouas yactota
o

Temn pasroHa 1
-

e
L
- Temn pasroHa 1
!

!

K"" Temn pasroHa 2 ke

\ » Bpems

Pucynok 6-15. Jlnarpamma 1epekiIioueHHs TEMIIOB Pa3roHa U TOPMOXKCHHS

Ecnu npu pasrone pabouas yactora Huke 3HaueHus P8.15, Beioupaercs remn pasrona 2. Ecim pabouast

4acToTa BhIe 3HaueHus P8.15, Beioupaercs Temm pasrona 1.
Ecnu nipu Topmoxkennn paboyast yactora Bbinie 3HadeHus P8.16, BeIOMpaercs TeMIn TopMoXkeHus 1, a

eciu paboyas yactora HIKe 3HaueHus P8.16, BeIOMpaeTcs TeMIT TOPMOKEHHUS 2.

Tproputer KLU TOTYKOBOTO .
pHop bym 3aBojicKasi HaCTpOlKa 0
P8.17 peXuMa Yepe3 KIeMMBbI
Jlnarma3oH HacTPOMKH 0: He aKTHBEH; |: aKTHBEH

ﬂaHHBIﬁ apaMeTp MO3BOJISACT HACTPOUTD, 6y;[e'r JI1 UIMETh NMPUOPUTET Q)yHKLU/Iﬁ TOJIYKOBOTO pE€XXHUMa ¢

YIIpaBICHUEM Y€PE3 KICMMBI.
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Ecnmu TIpU aKTUBHOM IIPUOPUTETE BO BPEMS pa60TLI TIOCTYTIAa€T KOMaH/1a TOTYKOBOTO pEXUMa Y€pe3

KJICMMBI, HpCO6pa30BaTCJIL TIEPEKIII0YacTCs HA TOJTYKOBBINH pexum pa60TI>I C YIPABJICHUEM 4€pPE3 KIICMMBI.

Hcrounnk BepxHero mpezena ST T 0
YaCTOTHI
0 P0.05 Hactpoiixa P0.05
1 All Ananorossrii Bxox All

P8.18 AI2 Anasnorossrii Bxoa Al2

Jlnana3oH HaCTPOUKH
IMoTennuomeTp naHenn

WMy nbCHEBIH BXOZ

AV B SN VS L )

KoMMyHHKaIIMOHHBIH MOPT

Br16op ucTounnka BepxHero npejena 4actoTsl: uposas Hactpoiika (P0.05), ananorosrit BXox,
MMITyJIbCHBIH BXOJ MJIM KOMMYHHUKAIIMOHHBIH MOPT.

IIpu ucnonb30BaHNN aHATOTOBBIX BX010B All, Al2, moTeHnOMeTpa maHeNH, UMITyIbCHOTO BXoza (X5)
MJIM KOMMYHHUKAITHOHHOTO MOPTa MOPSI0K HACTPOHKH TaKOM ke, KaK JUIsi OCHOBHON YacTOTHI, CM. ONIMCAaHNE
napamerpa P0.03.
IMpumep: JlomycTum, pexuM perylIupoBaHus KPYTSIIET0 MOMEHTA UCTIONb3yeTCs ISl YIIPaBICHUs HAMOTKOM.
YroOsl B cimyuae oOpbIBa MaTepyana IpUBOJL He TIOIIeN Bpa3HOC, BEPXHHUI MpeJieNl YaCTOTHI MOXKHO 3a/1aBaTh
yepes3 aHaJIoroBbIH BXoJ1. Toraa npy TOCTHKEHNH BEPXHETO MPEJIeNa 4acToT bl IpeoOpazoBaTesb MPOJOIKUT

paboTaTh Ha ypOBHE ATOTO IpeJiena.

CMeleHne BepXHETro npezena -
il P pen 3aBoJICKasl HACTpOiKa 0,00 I'g
P8.19 YaCTOTHI
Jluana3oH HaCTPOHKHU 0,00 I't — MakcumanbHas gacrota P0.04

Ecnu mcTOYHMK BepXHEro Ipejena 4acTOThl HACTPOSH Ha aHAIOTOBBIN MIIM UMITYJIbCHBIN BXOJ,
3HaueHHe cMmereHus P8.19 npumensieTcs K 3HaUCHUIO BEPXHEro IpeJieia 4acToThl, 3aganHoe B P8.18, n

PE3yabTaT UCHOJIB3YECTCSA KaK OKOHYATECIIbHOC 3aJaHHOC 3HAYCHUE BEPXHETO IpeaeIa 9acT OTHL.

CMeleHne 9acToThl IpH
HAJIO)KEHUU UCTOYHUKA 3aBoJICKasl HACTPOIKa 0,00 I'rg
P8.20 BCIIOMOTATEIbHON YaCTOTHL
Jlnana3oH HaCTPOHKH 0,00 I't — MakcumanbHas gacrota P0.04

DTOT NapaMeTp akKTUBEH TOJIBKO B TOM CIIy4ae, €ClIM B Ka4eCTBE HCTOYHMKA YaCTOTHI BEIOpaHa
KOMOMHAIHsI OCHOBHOM M BCIIOMOTAaTEeIbHON YaCTOTHI.

Ecnn wacrora 3agaercst Kak KOMOMHAIVSI OCHOBHOM M BCIIOMOTaTeIbHON YaCTOTHI, CMEIIICHUE YaCTOTHI
P8.20 npumeHsieTcs K 9TO KOMOMHALNH, M PE3YJIbTAT UCHOJIB3YETCsl KaK OKOHYATEeIIbHOE 3a1aHHOE 3HAUYCHNUE,

obecrieunBast 6osiee THOKOE 3a/IaHUE YACTOTHI.

Touka oTcueTa U1 KOMaHIbI 3aBojIcKast HACTPOTiKa 0
n3MeHenus yacrotsl BBEPX/BHU3 P
P8.21
0 PaGouas yacrtora
JlMana3oH HaCTPOHKHU
1 3ajaHHas 4acToTa

2roT TapaMeTp akKTUBCH TOJIBKO B TOM ClIy4ae, €CJIM B Ka4Y€CTBE HCTOYHHKA JaCTOThI BBI6paHa

1 ppoBast HaCTpOHKa.
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3/1eCh MOKHO yKaszaThb, OT KakKOro YpOBHS OTCUUTBHIBATDH 3aJaHHYIO HaCTOTY IIPH €€ U3MCHCHUH

BBEPX/BHM3 xuonkamu 2., ¥ ya KJIaBHAType WIN KOMaHIOH depe3 KIEMMBL, TO €CTh BAPHAHT

MOBBIIICHHS/TIOHMKEHHS C OTCYETOM JIN0O0 OT pa6oqel71 YacCTOThI, 100 OT 3aJaHHOM YaCTOTEHI.

Pazuuma MEXKAY OAByMs HaCTpOfIKaMId O4YCBHMHA, KOTJ1a npeoGpamBaTenL HaXOUTCA B MPOLECCE pa3roHa u

TOPMOKCHHUS. To ectb ecmu paﬁoqaﬂ Jactora npeoﬁpa3OBaTeJ1$1 OTJINYAeTCs OT 33JaHHOMN YaCTOTHI, pasHeIC

BapHuaHThbI Hac‘rpoﬁ}cn 9TOr0 ITapaMeTpa Aal0T OYCHb Pa3HbIC PE3YyJIbTAThl.

P8.22

B1>160p TIPUBSA3KH UCTOYHHUKA YaCTOTBI K
HUCTOYHHUKY KOMaHI

3aBojcKas HacTpoiika 0000

B29107050%0005)1

HpPIBfBKa HUCTOYHHKA YaCTOTBI K KOMaHZI€ C
TIaHCIIN YIIPaBICHUS

Her npusssku

—_

Liudposast HaCTPOIiKa YaCTOTHI

All

A2

HOTBHL{I/IOMeTp MMaHeJIn

WmmynscHslii Bxox (X5)

MHOI‘OCTyHeH‘{aTaS{ KOMaH[Ia

Jlnana3oH HACTPOUKH

Ipocroit IVIK

U -perynsrop

Ol (x| |[wW]|

KOMMyHPIKaLIPIOHHLIﬁ TIopT

Jecsarku

HpHB}BKa HUCTOYHHKA YaCTOThI K KOMaHIE
Yepe3 KICMMBL

CotHu

HpHB}BKa HUCTOYHHKA 9YaCTOThI K KOMaHIe
qepes KOMMyHHKaL{HOHHLIﬁ TIIopT

Teicsun

HpHB}BKa HUCTOYHHKA YaCTOThI K KOMaHIE
ABTOMAaTHUYCCKOI'0 peXXnuMa

HaCTpOﬁKa KOMOWHanuit TIPUBSA3ZKHA MEKIY TPEMS KaHAJIaMH pa60'-n/lx KOMaH/I ! I€BATHIO KaHAJTaMHA

3aJJaHusl YACTOTHI JUIsl 00JIerYeHHs CHHXPOHHOI'O IIEPEKIHOYCHUS.

KaHasbl Ha3BaHHBIX BBILIE HCTOYHUKOB YaCTOTHI SIBJISIOTCS TOYHO TAKUMHU JK€, KaK B clrydac BBI60pa

HCTOYHMKA OCHOBHOI uacToTsl P0.03, cm. onmcanue napamerpa P0.03. Pa3nbie kaHabl pab0vnX KOMaH]

MOKHO MIPUBA3BIBATH K OMHOMY U TOMY K€ KaHaJly 3alaHHUs 9aCTOTHI.

Ecnu x HUCTOYHUKY KOMaH/ NIPUBSA3aH KaKO#-Tn00 UCTOYHHK YacCTOThI, TO HICTOYHUKH YaCTOThI,

3amanssle gepes P0.03, P0.14, P0.15, P0.16 u P0.17, He OyayT paboTarh, II0Ka 3TOT NPUBSI3aHHBIA HCTOYHUK

AKTUBCH.

P8.23

CKOpOCTh N3MEHEHHs Yepe3 KIeMMy
BBEPX/BHU3

3aBoJiCKast HACTpOlKa 1,00 I'rg

Jluanas3oH HacCTPOHKHU

0,001-65,535 I'

[To3Bonsier HacTpanBaTb CKOPOCTb U3MEHECHHUS YaCTOTHI, T. €. BEJIMYNHY U3MCHCHHSA YaCTOTHI 3a

CeKyHJly, KOTJIa 3a/laHHas 4acToTa KOPpeKTHpyeTcst koMaHoi yepes kinemmy BBEPX/BHU3.
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TIpoduns pasrona u TOPMOKEHHS 3aBoJICKasl HACTPOKa 0
0 JIuneiinsit mpoduib pasroHa u
P8.24 1 S-o06pa3uslil npoduas pasrona u
Jlnama3oH HaCTPOUKHU TOPMOKEHHS A

S-o06pasusIil npoduab pasrona u
TOopMOKeHHs B

Br16op npoduis n3MeHeHns 4yacToThl IpeoOpa3oBaTeIs B IPOLECCe MyCcKa H OCTAHOBKH.

0: JInneitHbli TpoGUIb pasroHa 1 TOPMOXKCHHUS

Brixoanas yactoTa nossinaeTcs niM noHmxkaercs auneino. Cepus JCMC noanepkKuBaeT 4eThipe
Habopa TEeMIIOB pa3roHa ¥ TOPMOKEHHUS, KOTOPbIE MOKHO BEIOMPATh uepe3 KJIeMMbl MHOTO(GYHKIMOHATBHBIX
mupossIx Bxoznos (P5.00 — P5.08).
1: S-06pa3ubIif TpoduIb pa3sroHa U TOPMOXKEHUS A

BrIxosiHas 4acTOTA MOBBIMIACTCS MM TIOHMKACTCS 10 S-00pa3Hoii kpHuBOii. S-00pa3Hblii npoduis
TIPUMEHSIETCS TaM, TJie TpeOyIOTCs MIaBHBIC ITYCK HIM OCTAaHOBKA, HAIIPHMEp B MPUBOJIE TTOJEEMHUKOB H
JIGHTOYHBIX KOHBelepoB. [Tapamerprr P8.25 n P8.26 onpenensioT OTHOCUTENBHYIO JUTHTEIBHO CTh HavYana u
KOHIIA Pa3roHa U TOPMOXKEHUS 110 S-00pa3HOi KPUBOH COOTBETCTBEHHO.
2: S-06pa3ueIit TpodHIb pa3sroHa ¥ TOpMoXkeHus B

Ilpu pasrone u TOpMOKEHUH 110 S-006pa3HoMy npodunio B Homunanshas yacrora fb nBurarens Bcerna
SIBJIAIETCS TOUKO# neperuda S-o6pa3HoOii KPUBOIA, Kak IOKa3aHO Ha pUCYHKE 6-16. OOBIYHO OH MCIIONB3YETCs B
CHTYAIHAX, TpeOYIOMUX OBICTPOro pasroHa M TOPMOKEHHs Ha BBICOKOCKOPOCT HBIX y4acTKaX C YaCTOTOH BhIIIE

HOMUHAJIBHOHU.
Ecnn 3aanHas yactoTa MpeBbIIIaeT HOMUHAIBHYIO0, BPEMS pa3roHa M TOPMOKCHUS COCTABIISCT:
t=49K (f/fb)2+5/9)2KT

I'ne f— aro 3apanHas Jacrora, fb — HOMHHANBHAS YacTOTa JBUrares, t — BpeMsi pasroHa ot HyIIeBOﬁ

YacTOTHI 0 HOMHHAJILHOM YacToThI fb.

OTHOCHTENbHAS JTUTEIBHOCTD . o
. . 3aBoJICKasl HACTPOiKa 30,0 %
P8.25 Hayaja S-o0pa3Hoi KpuBOH
Jluamna3oH HaCTPOWKH 0,0 % — (100,0 % - P8.26)
OrHocHTENbHAS ANATENLHOCTD KOHIA | 3.0 /o000 ST 30,0 %
P8.26 S-00pasHo¥ KpuBOH
JluanazoH HaCTPOWKH 0,0 % — (100,0 % - P8.25)

IMapamerpsr P8.25 n P8.26 onpenensioT OTHOCUTENIBHYIO JUIUTEILHOCT COOTBETCTBEHHO Havana i
KOHIIa S-00pa3HOro NpoQuiIs pa3rona U TOPMOXKEHHS 110 BapuaHTy A. DTH J[Ba apamMeTpa JOJKHBI
YAOBIETBOPATH ycioBuio: P8.25 + P8.26 < 100,0 %.
Bpewms t1 Ha pucynke 6-16 — 910 3HaueHue napamerpa P8.25, u 3a 910 BpeMst HAKIIOH KPHBOW M3MEHCHUS
BBIXOJIHO¥ YaCTOTHI IOCTENEHHO yBeanuuBaercs. Bpems t2 3ajaercs napamerpom P8.26, 3a 310 BpeMst HaKIIOH
KPUBOi M3MEHEHUs BHIXOJJHOI 4acTOThI HOCcTeneHHo MeHsiercst 1o 0. B untepane mesxy tl u t2 kpubas
M3MEHEHUs BBIXOJJHOI 4acTOTHI MMeeT (PMKCUPOBAHHBINH HAKIOH, T. €. IPOMHIb Pa3roHa ¥ TOPMOKEHUS Ha

9TOM Y4acTKe JINHEHHBIH.
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Pucynox 6-16. Jluarpamma S-06pa3zHoro npoguiist pasroHa # TOpMOXKEHHs A

At

fset

Pucynox 6-17. Jlnarpamma S-06pa3zHoro npoduiist pasrona u TopMoxkenus B

[May3a npu cMeHe HalnpaBIeHHs

P8.27 BpaIeHus 3aBojcKas HacTpoiika

0,0c

Jlnara3oH HaCTPOWKH 0,0-3000,0 ¢

Hacrpotiika muTenbHOCTH Hay3bl IpH BeIXoqHOU yacToTe 0 ', Korja npeobGpa3oBarenb

TIIEPEKITIOIACTCSI MEXKIY NIPAMBIM 1 06paTHI>IM BpallIeHUEM, KaK ITOKa3aHO Ha pUCYHKE 6-18:

BeixoHas
uactora  §
(')
[Ipsimoe
BpalllcHIe
/
/
/
\
T -
) 1
] i
] i
1 i
] ]
P
— l'-— O6patHoE
Iay3a BpallleHHe

Pucynok 6-18. Jlnarpamma 1ay3sl Ipy CMEHE HaIlPaBJICHHs BPaICHUs
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3azeprkka peakuH Ha BBIXOJ YaCTOTHI .
. 3aBoJICKasl HACTPOIKa 0,0c
P8.28 3a HIDKHHIT Ipesen
Jlnama3oH HaCTPOUKH 0,0-600,0 ¢

DTOT napameTp OnpeaenseT BpeMs 3aIepKKH 0 BBITOIHEHUs nercTeus P8.29.

Peaxnust Ha BBIXOJI 4aCTOTHI 3 .
~ 3aBojcKas HacTpoika 0
HIDKHMI nIpezien
P8.29 0 Pa6oTa Ha HIDKHEM Npe/eNie YacTOThI
Jlnana3oH HACTPOHKH 1 OcTaHOB ABHTATEINs
2 Pa6oTta Ha HyJIE€BOI YaCTOTE BPAICHUS

DTOT nmapaMeTp I03BOJIAET BHIOpaTh PeKUM paboThl MpeoOpasoBaTes, KOraa 3aJaHHas YacToTa
BBIXOJIUT 3a HUKHUH npezen yacToTel. Cepust JCMC noajepkuBaer Tp pexxnumMa paboThl, OTBEUArOIIIe

Pa3HBIM TEXHUICCKUM Tpe60BaHI/I}IM.

BEI6OD 3amMTHI OT 3ammycKa IpH .
3aBoJICKasl HACTPOIKa 0
BKJIFOYEHHH TATAHUS
P8.30
0 Hert 3ammter
Jlnama3oH HaCTPOUKH
1 Ectp 3amuTra

OTOT nmapamMeTp OTHOCUTCS K QYHKIWMSAM 3aIUTHI IPe0dpa3oBaTes YacTOTHI.

Ecnu 5TOT mapameTp HacTpoeH Ha 1 M B MOMEHT BKJIIOUCHHS MMTAHUS aKTHBHA KOMaH/a YIIPaBICHUS
npeobpasoBaresieM (Harpumep, yxke 3aMKHyTa KJIeMMa 3TOH KOMaHIbl), TO peoOpasoBarens He OyaeT
pearupoBaTh Ha TaKyl0 KOMaHJy, a YTOOBI OH CpearupoBal, 3Ty KOMaHy HOTpebyeTcss OTMEHHUTb.

Kpowme Toro, ecim 3TOT mapamMerp HaCTpOEH Ha | ¥ aKTUBHPYETCs KOMaH/Ia yNpaBJIeHHs, a
npeobpas3oBaresib HAXOUTCSA B COCTOSIHUM cOpOca OMMOKH ¥ Ha KOMaH/Iy HE pearupyer, TO JJIs OTKIIOUCHUS
PeXHMa 3alUThl CHauajIa Hy)KHO OTMEHHUTH KOMaH/Ty YIIpaBICHUSL.

Hacrpoiika 3Toro nmapamerpa Ha 1 1103BOJISIeT NPEJOTBPATHTD ONACHOCTH OT PEAKI[U JIBUTATENs Ha

KOMaHy ITyCKa IIPYU BKJIFOUYCHUH WIH II€PE3aIryCKe 4.

ABTOMaTHYECKOE CHH)KCHHE YaCTOTHI | 3aBOJICKAsl HACTPOIKa 0,00 I'rg

P8.31
JlnamazoH HaCTPOWKH 0,00-10,00 I'g

B sTom TmapaMeTpe 3a1acTCs BEIININHA CHHKCHUS BBIXOJJHOM 4aCTOThI npeoﬁpa3OBaTeJm, Korga
Harpyska Ha HETO IIPEBBIIIACT HOMUHAIIBHYIO.

Dra (I)yHKLIHﬂ 0OBIYHO HUCIIOJIB3YETCA UIS paclpeACIICHU Harpy3KH, Korga OQuH MEXaHu3M IIPUBOAAT B
JIBI’)KEHUE HECKOJIBKO JIBUTATENEH.

Ecnu ona akTuBHa, TO YBEIIMICHUEM HArpy3KH Ha npe06pa303aTem> €TI0 BbIXOJHAsA YacToTa
CHUKACTCA. HpI/I MHOTI'OJABUTATECIIBHOM IIPUBOJEC BBIXOAHASA YacTOTa I JIBUraTesen nojg Har‘pya}coﬁ
CTaHOBUTCA HHXKE, YTO YMEHBIIACT HArpy3Ky Ha HUX W IIO3BOJISICT PaBHOMEPHO pacpeaeIUuTh HaTrpy3Ky 110

BCEM JIBUTI'aTCIIsAM.
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050 VYposens FDT1 3aBojcKast HACTpOlKa | 50,00 I'n
’ Jlnamna3oH HaCTPOUKU 0,00 I'm — MakcumainpHas 9acToTa
—— I'mcrepesuc FDT1 3aBojicKas HACTPOHKa | 5,0 %

Jlnana3oH HaCTPOUKU

0,0-100,0 % (ot yposus FDT1)

Korna pabouas yactora npesbiaeT KOHTpobHbIH ypoBenb FDT (Frequency Detection), Ha
MHOTo(yHKIHOHaTbHOM Bhixoze DO npeoGpasoBaresis 4acTOThI aKTUBUPYETCsI CUTHAJI, @ KOTJla 4acToTa
OITyCKAeTCs Ha ONPEICICHHYIO BETMUNHY HI)KE KOHTPOJIBHOTO 3HAUEHHs, CUTHAI Ha BBIXoje DO craHoBUTCS
HEaKTHBHBIM.

Vka3aHHBIE BBIIIE apaMETPhI MO3BOJSAIOT HACTPOUTh KOHTPOJIBHOE 3HAYCHHUE BHIXOAHON 4aCTOTHI U
BEJIMUMHY THCTEpe3nca JUls JeaKTHBAlMN CUTHaja Ha BhIxoJje. B mapamerpe P8.33 3anaercs Bennunna
THCTEpe3Hca B MPOLEHTAX OTHOCHTEIBFHO KOHTPOJIBHOTO 3HaueHns yactoTsl P8.32. Pucynox 6-19. J/luarpamma

(byHKuun KoHTpoIs yacToTsl FDT

Beixozuas yacrora (I'm) M
/ g
/ \
/ % 1 I suc FDT
Yposens EDT il N ~'P$.32  PS.33 P8.20
o syl e — c—— ——
/ |_ k
./ b
/o I &
I I
| f "
I l Bpewms (¢)
Curnan 4 I t
JIOCTIIKEHHS
KOHTPOJIBHOM I l
wactotel (DO, pere) I !
I I
L
Bpewms (¢)

Pucynok 6-19. Jlnarpamma pynkumu FDT

141



-
7]
3
<
m

KoHTpOIb TOCTHXEHHS YaCTOTH .
TPOIB A 3aBocKas HacTpoiika 0,00 I'g
P8.34 3a/TaHHOTO 3HAYEHHUS
Jlnama3oH HaCTPOUKH 0,00 — 100,00 ' (MakcuManbHas 4acTOTA)

Korna paﬁoqax JacToTa npeo6pa3OBaTen;1 BXOJUT B OHpCI[CJIeHHLIfI JIMAarta3oH 3aJaHHOi YJacToThl, HA
MHOFO(l)yHKIIP[OHaJ'ILHOM BeIxose DO HpeOﬁpaSOBaTeJISI JaCTOThI aKTUBHUPYETCS CUTHAIL.

DtoT apaMeTp MO3BOJIACT HACTPOUTH JUATIa30H KOHTPOJISA JOCTHIKCHU YaCTOThHI B IPOLIEHTaX OT
MaKCUMaJIbHOM YaCTOTBHI. KOHT[)OHL JOCTHIKCHUSA JHala30Ha 9acTOTHI II0OKa3aH Ha JuarpaMmme.

Berixoanas gacrora (') A

s -
3aﬂaHHaﬂ 4acTtoTa J \ *

' KourponbHerit

— — .-_* JMana3oH

P

I -
I | | Bpewms (¢)
CH]‘H'{L"I JAOCTHIKCHUSA jk l l
KOHTPOJIBHOI 4acTOTHI |
I .
-

Pucynok 6-20. /lnarpaMma KOHTPOJISL JOCTHIKEHHS IMaIia30Ha 9acTOThI

e VYposens FDT2 3aBoJICKasl HACTpOKa | 50,00 'y
Jlnamna3oH HaCTPOMKH 0,00 'y — MakcumarnbHas 9actoTa

e I'mcrepesuc FDT2 3aBoJICKasl HACTPOIKa | 5,0 %
JlnanazoH HaCTPOMKH 0,0-100,0 % (ot yposust FDT2)

Ota QyHKIMs KOHTPOJIS YaCTOTHI MOJTHOCTBIO ananorndna Gynxmuu FDT1. Cm. cooTBercTByIOmME

ykazanus k napamerpam FDT1 P8.32 u P8.33.
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KoHTpoIb JOCTHXEHHS IPOU3BOIBHOM -
P A P 3aBoJCKast HACTPOHKa 50,00 I'o
P8.37 YacTOTHI, 3HaYeHHE |
Jlnamna3oH HaCTPOUKH 0,00 I'; — MakcumanpHas 9acToTa
KoHTposb TOCTHKEHUS IPOU3BOIBHOM -
™ o P 3aBoJiCKasl HACTPOHKa 5,0 %
P8.38 YacTOTHI, ANANAa30H 1
Jlnamna3oH HaCTPOUKH 0,0-100,0 % (MakcuMaIbHast 4aCTOTA)
KoHTpOIb HOCTHXEHUS IPOU3BOJIEHOM .
P A P 3aBoJCKast HACTpOHKa 50,00 I'g
P8.39 YaCTOTBI, 3HAUCHUE 2
Jlnana3oH HACTPOUKH 0,00 I'm — MaxcumanpHas 4acToTa
KoHTpOIb HOCTHXEHUS IPOU3BOJIEHOM .
B P 3aBoJCKast HACTPOKa 5,0 %
P8.40 YacTOTHI, AUAMA30H 2
Jlnamna3oH HaCTPOUKHU 0,0-100,0 % (MakcuMaIbHast 4aCTOTA)

Korpa BbIxo/Has yacToTa npeodpa3oBaTesst HAXOAUTCS B ONPEASICHHOM JNala30He Mo U HaJl
IIPOM3BOJIEHEIM KOHTPOJIBHBIM YPOBHEM YacTOTHI, CHTHAJI HA MHOTO(QYHKIIMOHAIEHOM BbIXoJe DO akTHBeH.
Ipeo6pazosarens JCMC npefocTasiseT ABa HabOpa MapaMeTPOB IS KOHTPOJIS JOCTIHKEHUS TIPOU3BOIBHOM

YacCTOTHI C HaCTpOﬁKOﬁ KOHTPOJIBHOTO 3HAYCHUS U KOHTPOJIBHOI'O JUalla3oHa.
Pabouas wacrora

4

JluanazoH KOHTpoIs

TpownsBonbHast JIOCTUIKEHHUS 4aCTOThI
1acrora JlnanasoH KOHTPOJIst
JIOCTIIKEHHS 4aCTOThI
t >
BKJI |Bi<h
CHrHa JOCTIKEHUS
npoussonbHoii uactorsi _BPIK BbIK BbIK
(DO unu pene)

Pucynox 6-21. Jluarpamma KOHTPOJISI JOCTHKEHUS IPOU3BOJILHOM 4aCTOTHI

PexuM HaCTPOHKH yCTaBKH Taiimepa 3aBojcKas HacTpoiika 0
0 P8.43 Hactpoiika P8.43

1 All Ananorossrii Bxox All

P8.42 5 2 AI2 Ananorossrii Bxox Al2
Aunanason HacTpolikn 3 TToTeHIMOMETp MaHe

100 % nuamna3oHa aHAJOrOBOTO BXOa

COOTBETCTBYET
P8.43
e VYcraBka Taiimepa 3aBoJIiCKast HACTpOHKa 0,0 MuH
’ Jluara3oH HaCTPOWKH 0,0-6500,0 Mmun

Ot0T HabOp MapaMeTPOB UCHOJIL3YETCs JUIsl BBIMOJIHEHHs QYHKIMH TaiiMepa npeoOpa3oBaTess 4YacTOTHI.
Ecnu ju1s KJIeMMBI TpOrpaMMHUpPYeMOro BX0J1a Ha ruiate paciupenus Beiopana ¢yunkius 33 (Taiimep
aKTHBEH), TIPH 3alTycKe Npeobpa3oBareis 4acTOThI €ro TaiiMep HauHeT oTcueT BpeMeHH. Kor/a xe 3a1aHHoe

BpeMs pa60’r1>1 o TaﬁMepy 6yz[eT JAOCTUTHYTO, npeoﬁpa3OBaTenL YacTOThl aBTOMAaTHYE€CKH OCTAaHOBUTCA, a Ha
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MHOTO(YHKIHOHATEHOM Bbixoae DO akTHBHpYyeTCsl CHTHAJL.
TIpu kaxaom 3amycke npeobpasoBarelns TaiiMep HauuHaeT oTcueT ¢ 0, a ocTaBIIeecs BpeMs paboTh
MOXHO nocMoTpets B C0.22.

Bpewmst paboTsl o Talimepy HacTpauBaeTcs ¢ momouibio P8.42 u P8.43 u u3Mepsiercs B MUHYTax.

VpoBeHb 00HAPYKEHHS HYJIEBOTO S T 5.0%
TOKa
- )
P8.44 0,0-300,0 %
. 100,0 % coOTBETCTBYIOT HOMHHAJIBHOMY TOKY
Jlnama3oH HACTPOUKH
JIBUTATEIsL.

HpI/I OCTaHOBE CUTHAJI Ha BBIXO/IC HE aKTHUBCH.

3azeprkka 0OHApPYKEHHs HYJIEBOTO

s roxa 3aBoJICKasl HACTPOKa 0,10 ¢

Jlnamna3oH HaCTPOUKH 0,01-600,00 ¢

Korza BbIX0/1HO# TOK IpeoOpa3oBaTesist YaCTOThI yMEHBIIACTCS J0 U HIDKE YPOBHS 0OHAPYIKEHHUs
HYJIEBOTO TOKA U OCTAETCs TaM JIOJIbIIE 3aJIePKKH 0OHAPYKEHHs HYJIEBOTO TOKA, Ha MHOTO(YHKIHOHATEHOM
BeIxojie DO mpeoGpasoBarens YacTOTHI aKTHBUpPYETCsl curHai. Jluarpamma

oOHapy’KeHHs HyJIeBOT0 TOKa MOKa3aHa Ha pUcyHKe 6-22.
BeixonHoit Tox

VYposens
oOHapyxeHus
HYIIEBOTO TOKA

P8.44
Curnan
oOHapyKeHus
HYIIEBOTO TOKA

P8.45

I | Bpewmst

Hynesoit Tox

1
1
[}
I
1
1
L}
]
1
}
1
]
1
T
1

Pucynok 6-22. JlnarpaMma oOHapy »KeHHs HYJICBOTO TOKa

Topor neperpyski 1o Toky Ha 3aBoJICKasl HACTpOiKa 200,0 %
BBIXOJIE

P8.46

Jlnana3oH HaCTPOMKH L o (el )

P 0,1-300,0 % (HOMUHAJIBHBII TOK JABUTATEJIS)
3anepoica oGHApyXeHH 3aBoJICKasl HACTPOiKa 0,00 ¢

P8.47 HeperpysKu Mo TOKy

Jluamna3oH HaCTPOWKH 0,00-600,00 ¢

Korza BbIX0/1HO# TOK TIpeoOpa3oBaTesist 4aCTOTHI BO3PACTAET JI0 MIIM BBIIIE IIOPOrOBOTO 3HAUEHHS M OCTAETCs
TaM JIOJIbLIE 3a/IePIKKU 0OHAPYKEHUS IIePerpy3KH M0 TOKY, Ha MHOTO(YHKIMOHAILHOM Bbixoae DO

npeoﬁpasoBaTenﬂ YacTOThl aKTUBUPYETCs CUTHAJI, KaK ITIOKa3aHO HA PUCYHKE 6-23.
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BrIx01HOM TOK
A

»Bpem
CurHai oOHapy:KeHns

MEpPerpy3Ku 1o TOKy
A

BKIJI

pBpems

Pucynox 6-23. Jluarpamma KOHTPOJIS EPErpy3KH 110 TOKY

KOHTpOJIb TOCTHXCHHS .
P A 3aBoJiCKasl HACTPOHKa 100,0 %
P8.48 [POU3BOJILHOrO TOKA, 3Ha4YCHHUE |
Jlnamna3oH HacTpOHKN 0,0-300,0 % (HOMHUHAIIBHBIN TOK JABUTaTEIIs)
KoHTpoab nocTrxeHus .
P 3aBoJICKast HACTpOKa 0,0 %
P8.49 MIPOU3BOJIEHOTO TOKA, AMAIa3oH 1
Jlnamna3oH HaCTPOWKH 0,0-300,0 % (HOMUHAIBHBIN TOK ABUTaTEIIs)
KOHTpOJIb TOCTHXEHHS .
P 3aBoJICKast HACTpOHKa 100,0 %
P8.50 [IPOU3BOJIEHOTO TOKA, 3HAYCHHUE 2
Jlnamna3oH HaCTPOWKU 0,0-300,0 % (HOMHUHAIIBHBIN TOK JABUraTeIIs)
KoHTpoiab nocTrxeHust .
P 3aBoJICKast HACTpOKa 0,0 %
P8.51 MIPOU3BOJIEHOTO TOKA, AHAIa30H 2
Jlnamna3oH HaCTPOUKH 0,0-300,0 % (HOMHUHAIIBHBIN TOK ABUTaTEIIs)

Korna BbIXo1HO# TOK npeoGpasoBa’ren;{ YacTOThl HAXOOUTCS B 3aJaHHOM JIMala30HE 10 U Hal

TIPOU3BOJIBHBIM KOHTPOJBHBIM YPOBHEM TOKa, CUTHAII Ha MHOFO(I)yHKLII/IOHaJ'[LHOM BbIxoje DO akTuBeH.

Hpe06pa3OBaTenL JCMC TIPEaOCTaBIACT ABA Haﬁopa TIapaMeTpPOB IJIsT KOHTPOJIS TOCTHIKEHHUS PO U3BOJIBHOTO

TOKa ¢ HaCTpOﬁKOﬁ KOHTPOJIBHOTO 3HAYCHHUS U KOHTPOJIBHOI'O JUaIrra3oHa. ILI/IanaMMa (;l)yHK]_[I/[I/[ TIOKa3aHa Ha

pucynke 6-24.

BrixoHoit TOK

[TpoussonbHOE
3HAYCHHUC TOKa

T

» Bpewmst
CurHas J0CTHKCHUS

TIPOU3BOIBHOTO TOKA
(DO wunu pene)

BBIKJI BBIKJI

Pucynok 6-24. JlnarpaMma KOHTPOJISI IOCTHKEHHUS TIPOU3BOIBHOTO TOKA

JluanazoH KOHTPOJIS JOCTHXKCHHS TOKA
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HiokHuit mpeen HanpspKeHus Ha 3 aRonCKaN HACTDOMIA 3.00B
P8.52 Bxojze All
Jlnama3oH HaCTPOUKHU 0,00 B —P8.53
LSt T T T IE 3aBoicKas HacTpoiika 7,00 ¢
P8.53 Bxoje All
Jlnana3oH HaCTPOUKH P8.52-11,00 B

Ecnu ananoroseiii curaan Ha Bxoje All Gombine 3Hauenus P8.53 nin menbiie 3Hauenus P8.52, Ha
MHOTO(YHKIIHOHATEHOM Bhixoze DO npeobpasoBarens 4acToThl akTuBeH curHan «Curaan Ha Bxone All
BBIXOJIMT 32 BEPXHUH/HIKHUI MIPEEN», TI0 KOTOPOMY MOXHO CYAHTb, HAXOIUTCS JIU HAPSDKCHHUE HAa BXOJE

All B 3a1aHHOM AMana3oHe.

anaBneHHe OXJTaKIArOIIUM

3aBojicKas HacTpoika 0
BEHTHIIITOPOM

P8.54
1. BenrunsaTop paboraer npu pabore ITH
Jluana3oH HaCTPOHKHU
2. BenrtmnsaTop paboTaeT HENPEPLIBHO

B sTOM mapamerpe MoKHO BEIOPATh PeXKHM pabOTHI OXJIaXkK/alonero BeHTisTopa. Eciu Boiopats 0,
npu paboTe mpeoOpa3oBaTes YaCTOThI €ro BEHTUIIATOp OyzeT paborats. B pexume ocranosa T4 BenTHsTOp
Oyner paboTaTh npH TemrepaType paauaropa Beime 40 °C, a ecnu Temneparypa paauaropa Hmke 40 °C, To
BEHTHIIATOP paboTaTh HE OyeT.

Ecmn Be1Opats 1, nocne Biuoyenns [T4 Bentunsarop Oyaer paboTaTh NOCTOSHHO.

Joctmxenue Temneparypsl IGBT- 3aBojicKas HACTPOHKA 75 °C
P8.55 MOy JIsl
Jlnama3oH HaCTPOHKH 0-100 °C

Korna panguarop npeo6pasoBarerst HArpeBaeTcs 10 ITOH TeMIepaTyphl, Ha MHOTO(YHKIIMOHAILHOM

Bexozie DO npeoGpasosarens akTuBupyercs curnan «/locturnyra remneparypa IGBT -momys».
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I'pynna P9 — ®ynkuuu [TU/I-peryasitopa:

IW/I-perynupoBaHue — pacpOCTPaHEHHbIH METO/ yIPABICHHS TEXHOIOTHYECKUM IIPOIIECCOM.
OnenuBas pa3sHOCTh MEXKJy CUTHAJIAMH YCTaBKM M 00paTHOM CBA3H B KOHTYpPE yIpaBJICHHs U IPHMEHsA K Heil
IPONOPLHOHAIBHOE yCUICHNE, HHTerpupoBaHue u quddepenimpopanue, ITA][-perynstop KOppeKkTHpyeT
BBIXO/IHYIO 4acTOTy NpeoOpa3oBaresis TaKUM 00pa3oM, 4TOOBI ITOIEpPKUBATH €¢ HAa 3alaHHOM ypOBHE.

OH NMOAXOJMT ISl TAKUX CITyYaeB yIpaBICHHUs TEXHOJIOTMUECKHM IIPOLECCOM, KaK PEryInpoBaHHE
pacxofa, JaBleHus ¥ Temneparypsl. [Ipunnunuansaas 6nok-cxema IT1/]-perynupoBanns nokaszaHa Ha

pucyske 6-25.

+ 11
Ti S
VcraBka
v
EEE—— * /\ OrpanuucHue
Td + 1 ; \/ = P | paccoryiacoBaHus ;
A
1
Pucynox 6-25. IIpunnmmmansHas 6nok-cxema I[THM/I-perymupoBanus
Br16op xanana ycrasku ITH/I- 3aBojcKkas HACTpOHKA 0
perynsaTopa
0 Hacrpoiika napamerpa P9.01
All
Jlnarma3oH HaCTPOHKH 3 ITorennromerp nanenu
4 WmnynscHslit Bxox (X5)
5 KoMMyHHKaMOHHEI TOPT
6 MHorocrynenuaras KoMaHaa
. Ludposas ycraska [TU][-perynstopa 3aBojcKast HACTPOHKa 50,0 %
Jlnana3oH HacCTPOHKH 0,0-100,0 %

OTH mapamMeTphl M03BOJIAIOT BRIOpaTh KaHal 1 BennunHy ycrasku [TM]]-perymisaropa.
Veraska [TH/]-perymsropa — 3To OTHOCHTEIbHAs BEIMUNHA ¢ AnanazoHoM Hactpoiiku 0,0-100,0 %.
Curnan o6paTHoii csisu [T ]]-peryisropa Toxke SBISETCS OTHOCHTENbHOM BennunHoi. Oynkuuns ITJT-

peryimpoBaHus — NOAACPIKUBATH OTH ABE OTHOCUTCIIBHBIC BEJIMYUHBI HA OTHOM YPOBHE.
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Be16op xanana ooparnoit cszu [TA/]-

T 3aBoJCKasl HACTPOHKa 0
0 All
1 A2
PezepBHbIii
P9.02 All-Al2

Jlnama3oH HaCTPOUKHU WmmynscHsiii Bxox (XS5)

KoMMyHHKaIIMOHHBIH MOPT
ATll+AI2
MaxkcumyMm (u3 All, AI2)
Munnmym (u3 All, Al2)

[==JN BN I = N [V, SN VS I I \9)

DTOT nmapaMeTp HCIOoJb3yeTcs s Bhibopa kaHana oOpaTHoii cBssu npu [TM]-perynuposanun.
Curnan o6paTHoii cBsasu [TU]]-perynsaropa — OTHOCHTEIbHAS BEJIMYHHA C JHAaNa3oHoM HacTpoiiku 0,0—
100,0 %.

Hanpasnenune neiicteus [TAJ1-
perynasropa

P9.03 0

Jlnama3oH HACTPOHKH

3aBoJICKasl HACTpOIKa 0

[psimoe nelictBue

1 O6paTHOE HeficTBUE

Ipsmoe peiicTBue: ecnu curnan ooparnoii cssu [TH/I-perynstopa MeHblIe CUTHANIA YCTaBKH,
BBIXOJIHAs YaCTOTa MpeoOpa3oBareIs noBbImaercs. IIpumep: peryIupoBanue HaTsHKEHHS IPH HAMOTKE.

O6parnoe neifctue: Ecim curnan obparnoit cssu [TM]]-perynsatopa MeHblle CUTHANA YCTaBKH,
BBIXOJIHAs YaCTOTa MpeoOpasoBares noHmwxkaercs. [pumep: peryampoBaHye HaTSHKEHUS IPH Pa3MOTKE.

Crestyer yauTHIBaTh, YTO Ha ATY (QYHKIHIO MOKET Bo3zielicTBoBaTh MHBepcus [T ]]-perynsaropa yepes

KJIeMMY MHOTOQYHKIMOHAIBHOTO BXoa (QyHKims 26).

MacTab ycTaBku 00paTHOM CBS3H -
3aBoJICKasl HACTPOHKa 1000
P9.04 I ]1-perynaropa
Jlnana3oH HACTPOHKH 0-65 535

Macmtab ycraBku 1 odparHoii csi3u I[TM]]-perynsaropa — 6e3pa3MepHas BETHUNHA, UCTIONB3yeMast 1Is
unaukauy yerasku (C0.13) u obparnoit cssu (C0.17) ITUI-perynsropa.

OtHOCHTeNnbHAS BEJIMYMHA yCTaBKYU 1 00patHoii csa3u [11/]-perynstopa 100,0 % cooTBeTcTByeT MaciTady
ycraBku 1 obpartHoii cs3u [TM/]-perynsaropa P9.04. Hanpumep, ecin Hactpouts P9.04 na 3000, To nipn

ycraske I[TH]]-perynsaropa 100,0% B mapamerpe C0.13 Oyner otobpaxkarsces ycraska [TH]]-perymnsatopa 3000.

Jluama3oH HaCTPOWKH 0,0-100,0

. Bpewms unrerpuposanus TI1 3aBojcKas HacTpoiika ‘ 2,00 ¢
Jluana3oH HaCTPOWKHU 0,01-10,00 ¢

- Bpems quddepennuposanus TD1 3aBojcKas HacTpoiika ‘ 0,000 ¢
Jluarna3oH HaCTPOWKH 0,000-10,000 ¢
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Kosdpurment nponoprmonansaoctu ycunennst KP1:

OmpenenseT HHTEHCUBHOCTH peryauposanus [TH/1-perynaropa B nienom. Yem 6onbme KP1, Tem Boime
HHTEHCUBHOCTH perynupoBanus. Eciu 5ToT mapamerp HacTpoeH Ha 100,0 1 Mex Iy CHTHaJIaMu YCTaBKU U
o0paTHOIi cBsA3M BO3HUKaeT paccornacosanue B 100,0%, 1uana3oH peryaMpoBaHUs BHIXOJIHON JacTOTHI y
IMN/I-perynaTopa orpaHMYMBAETCsA MAKCUMAJIbHOI 4acTOTOH.

Bpewms unrerpuposanus TI1:

OrnpeienseT HHTEHCUBHOCTD HHTETpabHOro perynuposanus ITN]]-perynaropa. Uem MenbIIe Bpems
HMHTETPUPOBAHMUSA, TEM BBIIIE 3Ta MHTEHCUBHOCTH. Kora Mexxay curnamamu ycTaBku u o6patHoii cessu ITH/]T -
perynsaTopa Bo3HUKaeT paccornacosanue B 100,0 %, MHTErpaabHbI PEryISTOp BHIIOJIHAET HEMPEPHIBHOE
peryIMpoBaHye B 3TOTO TEUCHHE BPEMEHH, U JIMANa30H PEryIHpOBaHUs OTPAaHHYNBACTCS MAKCHMAILHON
4acTOTOM.

Bpewms quddepennuposanus TD1:

OmpenenseT HHTEHCUBHOCTH peryauposanus [TH/I-peryasTopa o ckopocTu H3MEHEHHs
paccornacoBanus. Yem pounbiue BpeMs 1 epeHIHPOBAHHUS, TEM BbIIE HHTCHCHBHOCTb PEryIHPOBAHUSL.
Koraa Mexy curnanamu ycraBku i oopaTHoii csi3u I[TH/l-perymsTopa Bo3HHKAeT paccoriacoBaHue B
100,0 %, B TeueHue BpeMeHH U depeHIpoBaHns AMala30H peryaupoBanus quddepeHnaIbHoro

perynaropa OrpaHHIHBaCTCS MaKCHUMaJIbHON 4acTOTOM.

OrpaHdYeHHe 4acTOThI PU
MHBEPTUPOBAHNH BBIXOJHOH 3aBojicKas HaCTpoiKa 0,00 I'g

P9.08 ckopocru I[TUJ-perynsaropa

Jlnarma3oH HaCTPOMKH 0,00 'y — MakcuMalbHas 9acToTa

Korpa Beixoanas wactota ITU/]-perynsropa sBiseTcs OTpHLATENbHON BETMUHHOM (peBepc
npeobpasosarens), [TNJ]-perynsTop criocobeH noaaepKuBaTh CHTHABI yCTaBKK U 0OpaTHOI CBA3M Ha OJJTHOM
YPOBHE, HO B HEKOTOPBIX CITy4asX CIMIIKOM BBICOKas YaCTOTA B pexKUMe peBepca Hegomyctuma. P9.08

HCIIOJIB3YETCA JUIS HaCTpOﬁKPI BEPXHETO IIpEJIeiIa YaCTOThI B PEXXKUME pEBEPCa.

IIpenen paccornacosanus [TA/I- S 0.01 %
P9.09 peryistopa ?
Jlnana3oH HaCTPOWKN 0,0-100,0 %

Korza paccornacoBanye CUrHaNOB yCTaBKH M 06paTHO# cBsasu [T ]]-perynsaTopa cTaHOBUTCS MEHBIIIE
P9.09, on npexparnaer peryianposanue. Ecim nmpu Manom paccoriacoBaHiM CHIHAJIOB YCTaBKH M 00paTHON
CBSI3M BBIXOJIHAS 4AaCTOTA CTAOMIIbHA, B HEKOTOPHIX CHCTEMAaX ¢ 0OpaTHOI CBS3bI0 9TO 00ECIeYnBaeT BIOIHE

JIOCTaTOUHY10 3P HEKTHBHOCTD PETyIMPOBAHMS.

Mpenen muddepenumpopanns . o
0 L 3aBojicKast HacCTpolKa 0,01 %
Jlnana3oH HaCTPOUKN 0,0-100,0 %

Dynkuuns muddepentmposanus y ITMJ[-perynsropa MMeeT BHICOKYIO UyBCTBUTEIBHOCTD H JIETKO MOKET
BBI3BATh KosiebaHus B cucteMe. IToaromy saHHyI0 QYHKIHIO OOBIYHO OIPAHUYHBAIOT MAJIBIM JIHAIIa30HOM,

KOTOPBII MOXXHO 33/1aTh B napamerpe P9.10.
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Bpewms nzmenenus ycrasku [TH/]- T 0.00 ¢
P9.11 perynaropa
Jlnama3oH HaCTPOUKHU 0,00-650,00 ¢

Bpewmst usmenennst ycrasku [TM][-perynstopa — 3T0 BpeMs, HEOOXOAMMOE ULl HapacTaHUsI BETHIHHBI
ycrasku ot 0,0 1o 100,0 %.
Jluneiinoe nsmenenue ycrasku [11][-perynsitopa B TeUCHUE 3TOr0 BPEMEHH O3BOJISICT CUCTEME

n30eXKaTh HEraTHBHOTO BO3JIECHCTBHUS OT CKa‘IKOO6p33HOI‘O U3MCHCHUS yCTABKU.

Bpews (reparn obpaHoi 3aBoJICKasl HACTPOHKa 0,00 ¢
P9.12 ces3u [IU]]-perynsaTopa ?
Jlnama3oH HaCTPOUKH 0,00-60,00 ¢
ISR O UL 3aBojcKas HacTpoiika 0,00 ¢
P9.13 perymisrtopa ?
Jlnama3oH HaCTPOUKHU 0,00-60,00 ¢

P9.12 ucnons3yercs ans GuisTparuu curnana odparnoit ceasu [IMJ]-perynaTopa. 1o momoraer
YMEHBIIUTH TOMEXH B Ienn 00paTHO# CBA3M, HO 3aMeJUISET pearnpoBaHNue CUCTEMbI YIIPaBIICHUs ¢ 00paTHOI
CBA3BIO.

P9.13 nucnons3yercs mns uisTparmu BeIxoHoi yactors! [TH/1-perynsropa. 9To mo3Bonser ocnabuTsb

PE3KOC N3MECHECHUE BBIXOJHOU "acToThl [1Y, HO 3ameisieT pearnpoBaHUC CUCTECMBbI YIIPABJICHUS C 06paTH0171

CBSA3BIO.
KosddunmenT npornopunoHaibHOCT S T 20,0
P9.15 u ycunenus P2
Jlnama3oH HaCTPOWKH 0,0-100,0
Bpewms unrerpupoBanus TI2 3aBojcKas HacTpoiika 2,00 ¢
P9.16
Jlnama3oH HaCTPOUKH 0,01-10,00 ¢
R A ST I MDY 3aBoJICKasl HACTPOHKa 0,000 ¢
X2
P9.17
Jluana3oH HacTpOHKN 0,000-10,000 ¢
VYcnoBue nepeknoyeHus 3aBOJICKAS HACTDOHKA 0
napamerpos [TN]]-perynsaropa o P
P9 18 0 be3 nepexmoueHust
JlHANa30H HACTPOHKH 1 Curnan yepes kemmy X
2 ABTOMaTHYECKOE TIEPEKIIOUSHHE B
3aBHCHMOCTH PAcCOIIacOBaHHs
Paccornacosanue 1 s
HEepEeKITIOYEHHUS TTapaMeTPOB 3aBojcKas HacTpoiika 20,0 %
P9.19 M1 -perynaropa
Jluamna3oH HaCTPOWKH 0,0 % —P9.20
PaccornacoBanue 2 s
HEepEeKITIOYEHNUS TTapaMeTPOB 3aBojcKas HacTpoiika 80,0 %
P9.20 [IU]-perynstopa
JlnanazoH HaCTPOWKH P9.19 - 100,0 %

B HekoTopeIxX ciydasx Habop mapameTpoB [T1/{-perynstopa He MOKET OTBEYaTh BCEM TPEOOBAHHAM

TEXHOJIOTHYECKOTI'O ITpo1ecca, MO3TOMY Ui afanTalud K pa3iiIMYHbIM CUTYallUsIM HY>KHBI pasHbIC HaGOpLI
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napamerpos [T /]-perymnsaropa.

Ota rpynmna napaMeTpoB HCIOIb3yeTCs P NEPEKTIOUeHHN MEXTy ABYyMs HabopaMu apaMeTpoB
MU -peryastopa, mpudeM HacTpoiika napamerpoB P9.15 ~ P9.17 BemmonHsAETCS TaK ke, KaK B TpyIe
napamerpos P9.05 ~ P9.07.

Iepexnrouenne Mexy aBymst Habopamu napamerpos [TH/I-perysisTopa BO3MOXKHO II0 CUTHAILY Yepes
MHOTO(YyHKIMOHAIbHYIO LH(POBYIO KiIeMMy X, @ TAKXKE aBTOMATHYECKH B 3aBUCHMOCTH OT PAcCOTIIACOBAHUS
MW /1-perynsTopa.

UtoOb!I BEIOpaTh MEPEKIIOYEHHUE 110 CUTHAITY Yepe3 MHOTO(YHKINOHATBHYIO KieMMy X, (yHKIMIO 3TOMH
KJIEMMBI Hy>kHO HacTpouTsb Ha 28 ([lepexmouenue napamerpos [1M/]-perymnsaropa) u BeiOpars HabOp
nmapamerpos 1 (P9.05 — P9.07) niist HeaKTHBHOTO COCTOSIHMS KJIeMMbI MM Habop napamerpos 2 (P9.15 — P9.17)
JUISl aKTUBHOTO COCTOSIHUSL KJIEMMBI. UTOOBI BEIOpaTh aBTOMATHUYECKOE TIEPEKITIOUCHHE, KOT/1a abCoIoTHAs
BEJIMYMHA PACCOTIACOBAHMS CHTHATOB YCTaBKH M 00OpaTHOH CBS3M MEHbIIE, YeM paccoriaacopanue 1 pis
nepekmoueHns napamerpos [TU/I-perynsaropa (P9.19), Beibepure ms [TH/I-perynupoanns Habop
nmapamerpos 1. Korma aGcomoTHas BeTMUHHA paccOriacoBaHUs CUTHAIOB yCTaBKU M 00paTHOH cBs3u Gotble,
YeM paccoryiacoBaHue 2 Juis nepeximouenus napamerpos [T -perynsaropa (P9.20), Beibepure ms ITAJT-
perynupoBanus Habop mapamerpos 2. Korza e paccoriacoBanue CUTHAJIOB yCTABKU U 00paTHOI CBA3M
HAaXOJUTCSA MEXTy 3HAUCHHSMHU paccoriacoBaHus 1 u 2 Ju1sd nepekioueHus, napamerpamu [T/ -
PeryIMpoBaHus SBISAIOTCS 3HAUCHUS IMHEHHOI MHTEpIONAINH IBYX Habopos napamerpos ITH/]-perynsropa,

Kak MOKa3aHO Ha PUCYHKE 6- 26.
TTapamerpsr ITHJT-
perynupoBanus M

Lt

Habop 1 mapamerpon
MU -perynsaropa
P9.05, P9.06, P9.07

Ha6op 2 nmapameTpon l
MU -perynsropa

P9.15,P9.16,P9.17

——_—-'———————

" =

t
P9.19 P9.20 Paccornacosanue ITU/{-perystopa

Pucynoxk 6-26. [lepexirouenue napamerpos [11/]-perymnsropa

HauaneHoe 3nauenune ITH/I- ST T 0.0 %
P9.21 peryisitopa
Jlnana3oH HaCTPOWKN 0,0-100,0 %
Bpems yzepcarus HaanbHOro 3aBojicKkast HacCTpolka 0,00 ¢
P9.22 3nauenus [IU]I-perynaropa
Jlnana3oH HaCTPOWKN 0,00-650,00 ¢

IIpu 3amycke npeodpa3oBarelis yacToThl Ha BhIXojie [TM/]]-perynsropa ycranapiamBaeTcst
(uxcupoBanHoe HauanbHOE 3HaUeHne P9.21, koTopoe ynepxusaercs B Teuenue Bpemenn P9.22. U Tonbko
nocie roro HaunHaertcs [THM/I-perynupoBanue ¢ o0patHoii cBs3blo. [uarpamma paborst [TN/]-perynsitopa ¢

HayYaJIbHBIM 3HaYCHUEM [I0Ka3aHa Ha PUCYHKe 6-27.
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Brixoanas
4acToTa

P9.22

— — — X __

P9.21

L — — — |-

.

-
Bpewms

Pucynox 6-27. Jluarpamma pa6otsr ITN/]-peryssropa ¢ HauanbHBIM 3HAUECHHEM

Maxkc. H3MEHEHHE BBIXOJHOTO
. CHTHAJIA 32 TAKT IIPH IPSMOM 3aBojcKas HACTPOHKa 1,00 %
: NEeHCTRUM
Jlnamna3oH HaCTPOWKH 0,00-100,00 %
Makc. H3MEHEHHE BBIXOHOTO
CHTHAJIA 32 TAKT PH 00pPaTHOM 3aBojcKast HACTPOKa 1,00 %
P9.24 JeHCTBUH
Jluama3oH HaCTPOWKH 0,00-100,00 %

Orta (yHKIUS OrpaHUYMBacT H3MEHEHUE BhIXoaHOTO curHana [1M/]-perynstopa 3a oquH TakT (2 Mc),
4TOOBI BeMunHa Ha BeIxoe [1M/]-perynsaTopa He MeHsUIaCh CIIMIIKOM OBICTPO M ITpeobpa3oBarelb paboTai
CTaOMIIBHO.

P9.23 1 P9.24 coOTBETCTBYIOT MaKCUMAJIBHOM a0COJIIOTHOM BEIMYHHE H3MEHEHHMS BBIXOIHOTO CUTHATIA

TIpH TIPSIMOM U 0OPAaTHOM BPAILICHHH.

Lo H:;i;?;%(;zaﬂm 7L 3aBoJICKasl HACTPOKa 00
Ennann OtaenpHOE HHTETPUPOBAHUE
0 He neiictByer
P9.25 1 JelicTByer
JlmanasoH HacTpOMKK s Beixoanoii curnan gocrur npenena. Ilpekpaturs
HHTErpupoBaHue?

0 [ponomxaTs HHTETPUPOBAHIE
1 IpexpaTnTh MHTETPUPOBAHNE

OrzenbHOE MHTErpHpoBanue: Ecin oTaensHOe HHTErpUpoBaHUe HacTpoeHo Ha «/[leiictByer», TT/T-
PeryJsTop NpeKpaTUT HHTETPUPOBAHKE, KAaK TOJIBKO aKTHBUPYETCs MHOTO(QYHKIMOHAIBHBIH 1H(pOBOii BX0O1
X ¢ dynxuueii «Ilaysa uarerpuposanus [TM/I-perynsropay (byukims 27), u torna y [IMJ{-perynsaropa OyxyT
JIeficTBOBATh TOJILKO MPOTIOPIIHOHANIBHOE yCHiIeHue U auddepeHnupopanue.

Ecnu oTaensHOe MHTErpHpoBaHne HacTpoeHo Ha «He jelicTByeT», 0HO He OyaeT aKTHBHBIM
HE3aBHCHMO OT TOT'0, AKTUBEH JIM 3TOT MHOTO(QYHKIMOHAIBHBIH 11(PoBOI BX0 X MM HET.

IpekpamaTs 11 HHTETPUPOBAHKE, KOT/1a BEIXOJHON CUTHAI JIOCTHTaeT Npesesna: DTa HacTpoika

TI03BOJIACT BLI6paTB, HY’KHO JI1 OCTaHaBJINBAaTh HHTCIPUPOBAHHUEC, KOTJ1a Ha BBIXOAE l'[l/IJl-peryn;rropa
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JIOCTUTAETCS MaKCHMallbHas UM MUHUMAaJIbHAs BennuuHa. Ecin BLI6paTI> TMPEKpaCHNE UHTECTPUPOBAHUS,

MU -perynstop OyaeT ocTaHaBIMBATh pacuyeT HHTEIPATBHOMN COCTaBIISIOMICH, YTO MOMOXKET CHH3UTh

nepeperyIupoBaHue.

3HayeHne KOHTPOIIS IOTePU
obpatHoii cBs3u [TH/1-
P9.26 DErviasigTODna

3aBocKas HacTpoiiKa

0,0 %

Jlnana3oH HACTPOUKH

0,0 %: IloTepst 06paTHOI CBs3M HE
konTponupyetcs; 0,1 —100,0 %

BpeMmst KOHTPOJIS TOTEpH
obpatHoit cs3u [TH/1-

P927 DETVIATONA

3aBojcKas HacTpoiika

0,0c

Jlnana3oH HaCTPOUKH

0,0-20,0 ¢

C momonikIo 3TOTo NapaMeTpa OLeHHBAETCs, oTepsiHa i obpatHas css3b [TH/]-perynsaropa.

Ecnu curnan obparnoii cesasu [IM/]-perynaropa MeHblIIe, YeM 3HAYEHHE KOHTPOJIs TOTEpU 00paTHOIT CBA3M

P9.26, 1 310 IpOOMIKACTCSA AONBIIE BPEMEHN KOHTPOJIS MOTepH odpaTHoit csa3u PY.27, mpeobpaszosarensb

curnammsupyet 06 ommobke E033 u seficTByeT B COOTBETCTBUH C BRIOPAHHBIM PEKHMOM PEaKIMH Ha

HCUCIPaBHOCTbD.

OCTaHOBC

Pa6ota ITH/I-perynsaropa mpu

3aBocKas HacCTpoiika

P9.28

0

IpekpaTuts paboTy Npy OCTaHOBE

Jluana3oH HacTpOKWKHU

1

ITpomomKkats paboTy MU OCTAaHOBE

Io3Bonsier BBIOpaTh, noikeH u [TN]]-perynsrop nmpoxomkaTs padoTy, Korjaa npeodpasoBaTess

ocranosieH. Kax npasuino, [TH/I-perynsarop 1omken npekpaTuts padboTy npu ocranoske IT4.
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YacroTa npoOyxaeHus 3aBocKas HaCTpoika | 0,0 I',g
P9.29 . Yacrora 3acemanus (P 9.31) — MakcumanbHast 4acToTa
Jlnana3oH HaCTPOUKH
(P0.04)
5550 3aneprkka IpoOyKICHHS 3aBoicKas HaCTpoiKa | 0,0c
’ JlnamazoH HaCTPOUKH 0,0-6500,0 ¢
e YacroTa 3achlIaHUs 3aBoJICKasl HACTPOIKa | 0,0 I'g
’ Jlnamna3oH HaCTPOUKHU 0,00 ' — Yacrora npoOyxnenus (P9.29)
w05 3ajepiKKa 3achlIaHus 3aBoJICKasl HACTPOIKa | 0,0c
’ JlnamazoH HaCTPOUKH 0,0-6500,0 ¢
BEIG oD IR 3aBoJICKasl HACTPOIKa 0
poOyKIACHUS
P9.33
0 Jloctmxenne 3HadeHus 4actoTsl (P9.29)
Jlnana3oH HACTPOUKH
1 Joctmxenue npoueHTHoro 3Hayenus (P9.34)
. IMopor npoOyskaeHns 3aBojicKas HacTpoika 0,0 %
’ JlnamazoH HaCTPOUKH 0,0-100 %
BEIGOp yCOBH:T 3aBoJICKasl HACTPOIKa 0
3aChINaHus
P9.35
0: Joctmxenne 3nageHus 4actotsl (P9.31)
JlMana3oH HacTPOHKHU
1: Jloctmxenune npoueHtHoro 3Hayenus (P9.36)
096 IMopor 3aceImanus 3aBoJICKasl HACTpOiKa 101,0 %
’ JlnamazoH HaCTPOUKH 0,0-200,0 %

OT0T HAabOp MapaMEeTPOB MO3BOJIAET Peann30BaTh QYHKIMH 3aCBIIAHUS U IPOOYKICHHS IPUBOJA B
CHCTEMax BOJOCHAOKEHHS.

Ecnu npu padore ITY 3a1anHas yacToTa CTAHOBUTCSI HUKE MIIM PaBHA yacToTe 3ackimanus P9.31,
npeo6pasoBarelb NEPEXOAUT B CIISAMINIA PEXKUM U 10 HCTEUCHUH 3a1epkkn P9.32 aBromaTnueckn
OCTaHAaBIIMBACTCS.

Ecnu IT4 naxoauTes B CIAIIEM PEKMME M TEKyIas KOMaH/a yIpaBIeHHs akTUBHA, Tpeobpa3oBaTeib
3aITyCTUTCS 110 HCTeUeHHH 3aepkky P9.30 ¢ MoMeHTa, KOT/1a 3a/JaHHasi YacTOTa CTAHET BBIIIE HIIN PaBHA
gacroTe npoOyxaenus P9.29.

YacToTty npoOy KaeHus Hellb3s HACTPauBaTh HIIKE YAaCTOTHI 3ackinanus. Ecim HacTpouTh yacToTy
npoOyxkaeHus 1 yactory 3ackinanus Ha 0,00 ', GyHKIMY 3achInanus U PoOYyKACHUS CTAaHYT HEAKTUBHBIMU.

Ecnu npu akTHBHOM (yHKITMHN 3ackIaHus TpeoOpa3oBaTeNb 4acToThl ncronbsyer ITH/]-
perynupoBanue, To Oyzaet au crsuguii [TH][-perynarop npoaonkaTs paboTy WM HET 3aBHCHT OT HACTPOHKH
P9.28, a ju1st aToro HyxHO BBIOpaTh «IIpomomkars paboty npu ocranose» (P9.28=1).

IMopor npo0y KaeHns — 3TO NPOLEHTHAs BEIMYNHA, 3a1aBaeMasi B COOTBETCTBUHM C BEJIMYMHON yCTaBKU
I I-perynsropa P9.01. Ecim B crisiiem pexume BennunHa o6paTHoii cessu [T J]-perynsaTopa He BbIIIE, 4eM
BesimanHa yeraBku (P9.01) x P9.34, npeoOpaszoBareinb BHOBB 3aIlyCKaeTCs 110 HCTeUeHNY 3a1epxku P9.30.

Korna npeobpasoBarens HAXOAUTCS B CIsIIEM pexumMe HHaUKaTop «RUN» Ha ero naHenu MeiieHHo

MHUTaeCT.
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I'pynna PA — MHoroctyneHuaTtast komanaa u pexkum IVIK:

MHuorocTtyneHyaTsie KoMaHbI Ipeodpasosarens JCMC obecrieunBaroT He TONBKO paboTy Ha pa3HBIX
4acTOTaxX BPAILICHHUs, HO U Apyrue GpyHKimu. Hapsay ¢ GpyHKIHeil MHOTOCTYIIEHYaTON 4aCTOThI BPALlCHUS OHU
HO3BOJIAIOT PEATN30BaTh HCTOYHHK HANPSDKEHUs B pasaenbHoM pexxume U/f u ucrounuk ycrasku ITANI-

perynaropa. HOBTOMy apaMeTpbl MHOFOCTyHCH‘{aTOﬁ KOMaH/bI 3aJa0TCA B OTHOCUTCIIBHBIX 3HAYCHUAX.

- . 3aBojcKas
Kox IMapametp DUKCHPOBAHHBIN HaNa30H HACTPOHKH e

PA.00 R e -100,0 — 100 % 50 %
yacrora 1

PA.01 MHOT?;&“&T‘;";“M -100,0 — 100 % 10,0 %

PA.02 MHOT?;CYT‘ZT‘;"?"‘HM -100,0 — 100 % 15,0 %

PA.03 MHOF(;C;CVT‘ZT‘;‘T"‘HM -100,0 — 100 % 20,0 %

PA.04 MHOF?;£T2°5M3HZ‘3’ -100,0 — 100 % 25,0 %

PA.05 MHOF?;&“&T‘;"GM"‘HM -100,0 — 100 % 30,0 %

PA.06 MHOF?;&“&T‘;";‘“M -100,0 — 100 % 35,0 %

PA.07 MHOF‘f;Ci“O'T‘;"g‘aHM -100,0 - 100 % 40,0 %

PA.08 MH"”faTCyTr;T‘;";“"‘H“a° -100,0 — 100 % 45,0 %

PA.09 Muoroctyn. komanza, -100,0 — 100 % 50,0 %
yacrora 10

PA.10 WAL U0, RO R L, -100,0 - 100 % 55,0 %
gacTora 11

PA.11 B OICEI0 RO, -100,0 — 100 % 60,0 %
gacrora 12

PA.12 e o -100,0 — 100 % 65,0 %
gacTora 13

PA.13 WAL TG0, O IR L, -100,0 - 100 % 70,0 %
yacrora 14

PA.14 L o -100,0 — 100 % 75,0 %
gacTora 15

PA.15 O O, -100,0 — 100 % 80,0 %
gacrora 16

MHorocTyneH4aTy0 KOMaH/y MOKHO HCIIOJIb30BaTh B TPEX BAPHAHTAX: KaK HCTOYHUK YAaCTOTHI, KaK
HCTOYHUK HANPsHKEHMS B pasnenbHoM peskume U/f u kak ncrounuk ycrasku [1M/]-perymsropa.

B oTHX Tpex BapHaHTax NMPUMEHEHUs IapaMeTpbl MHOTOCTYTICHYaTOH KOMaH/Ibl HACTPAUBAIOTCS Ha
OTHOCHUTEINIbHEIE 3HaueHus B jquanasone ot -100,0 1o 100,0 % ot MakcHMaIbHOM Y4acTOTHI, KOTJIa 3Ta KOMaH 1a
HCIIOJIB3YETCsI B KA4eCTBE NCTOYHHUKA YacToThl. Koraa 3HaueHne oTpunaTebHoe, ABUraTellh BpaIaeTcs B
00paTHOM HalpaBICHUH.

[Nepexmodenne u BEIOOp CTyNEHEH MHOTOCTYIIEHYATOH KOMaHIbI JOJKHEI COOTBETCTBOBATh
Pa3INYHBIM COCTOSIHUSIM MHOTO(YHKIMOHATBHBIX KIIEMM X, II0POOHBIE CBEJICHHS CM. B OIIMCAHUHU I'PYIIIIBI
napamerpoB P5.

[Tpumep: Tpebyercs peryaIupoBaHHE OCHOBHOW 4acTOTHI BHEIIHUM ITOTEHIIMOMETPOM, BpeMsI ACHCTBUS KOMaH]{

He orpannyeHo. [Ipu Haxatnn kHorku Ne 1 npeoGpasoBareib 4acTOTHI J0JKeH padorarh Ha 20 T'i.
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JDRIVE

IMpu otmyckannu kHonkyu Ne 1 1 HaxkaTuy KHONKK Ne 2, mpeo6Gpa3oBaTesb YacTOTHI JOJKEH
paborars Ha 45 't 1o oTmyckanus KHOKU Ne 2. Bpemst geficTBUs KOMaH]] HOTEHIIHOMETPa 3a1aeTCs
IPOM3BOJIFHO, 2 MAKCHMalbHast pabodasi 4acToTa ABUratens cocrasisier 60 I'u.

TlapameTpbl HaCTpauBaIOTCA ClIETyIOIHM 00pa3oM:

Kon 3HayeHne HaCTPOHKU [osicnenne
P0.03 7 Br160p MHOTOCTYTI€HYATOIH KOMAaHIbI
P0.04 60,0 Hacrpoiika MakCHManbHOM YaCTOTHI
P0.05 60,0 Hactpotiika BepxHero npejena 4acTOThI
P5.03 (3aBo;[01<a5{1 f{aCTpOﬁKa) Konraxkt knonku Ne 1 X4
P5.04 13 Konraxkr knonku Ne 2 X5

(3aBOJICKast HACTPOIKA)

MaxkcuManbHO HaCTpa.P[BaCMLIfI JAnarason

PA.00 100 MOTEHIIMOMETPa (B MPOLEHTAX OT 3HAYCHUS
P0.04)

PA.O1 33 20 = 34 % oT MakcHMaIbHOM YacToThI 60 I'1

PA.02 75 45 =175 % ot MakcuManbHOM 9acToThI 60 'y

PA.51 1 Krnemma Bxoza curnana norenmmomerpa = All.

Pexwum paboTsl IpoCcTOro I TSR 0
TUTK B
Jnanazon
- 0 BeInosHEHE 0JJHOTO IIUKJIA X OCTaHOB
HACTPOUKH

PA.16 BeinosiHeHnE 0THOTO

1 LUKJIa U paboTa ¢
MOCIIEHUM 3HAYCHHEM

ITocTosiHHOE
MOBTOPEHHE LUK

Ipocroii IIJIK BbImosHsieT ABe GpyHKINN: HCTOYHUK YaCTOTHI WIH HCTOYHUK HATIPSDKEHHS B Pa3ebHOM
pexume U/

Kak ucrounnk gactorst [JIK umeer Tpu pexnma paGoThl, KOTOPbIE HEAOCTYIHBI ISl (hyHKIIUH
HCTOYHUKA HAINpPsDKEHHs B paszenbHoM pexxume U/f. B wactHoCTH:
0: BbInosiHeHHE O/IHOTO LUKIIA B OCTAHOB

I[IpeoGpasoBareib aBTOMATUYECKH OCTAHABJIMBACTCS 110 3aBEPILICHNN OJHOTO LHKIIA, U JUIS 3aIlycKa
HeoOXO0MMO CHOBA ITOIaTh €My KOMaH[Iy ITycKa.
1: BoInosnHeHHe 0/{HOTO LKKIIA ¥ paboTa ¢ MOCIeHIM 3HAYCHUEM

Io 3aBepIICHNH OJHOTO LKA IIPeoOpa3oBaTelb aBTOMATHYECKH OANEPKUBACT PabOUyIO YaCTOTy U
HaIpaBJICHHE TIOCIIEIHETO dTara.
2: TTOCTOSIHHOE TIOBTOPEHUE LIUKIIA

ITo 3aBepIICHHH OJHOTO LKA IPe0oOpa3oBaTeib aBTOMATHYECKH HAYHET CIIEYIOLHN UK 1

OCTaHOBMTCs, KOTr1a 6y;[e’r KOMaH/la OCTaHOBaA.
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PA.17

3anoMuHaHKe AaHHBIX pocToro IJIK
IPY OTKAa3€ MHTAHHUS

3aBoJCKast HACTPOHKa

00

BapI/IaHTLI 3aIIOMUHAHWS JaHHBIX IIPU

OTKa3¢ MUTAHUs

le/[ OTKJIFOUYCHUU ITUTAaHUS HE

HpI/I OTKIJIFOUYCHUH MU TAaHUS 3alIOMUHATh

BapI/IaHTLI 3alIOMUHAHHs JaHHBIX IPA

HPPI OCTaHOBEC HC 3a[IOMHUHATh

Enuauier
0
Junanazon 1
HAaCTPOMKHI Mo
0
1

HPPI OCTaHOBEC 3alIlOMHUHATh

3anomuHanue naHHbix [TJIK TIpA OTKIIIOYCHUH NTUTAHUS — 3TO 3aIIMCh B ITaMATh JaHHBIX pa6oqer0

mukia u gactorsl [1JIK Ha MoMeHT nepen oTkitoueHneM nuranus. [Ipy Bo3oOHOBIeHHN TUTaHUs paboTra

IIPOJIOJDKACTCS € 3aOMHEHHOTO ImKia. Eciu BeiOpats Bapuant «He 3anomunatey, nponecc IUIK Oyner

HAYUHATBCA 3aHOBO MMPH KaXXTOM BKIIIOYCHUU ITATAHUS.

3anomuHanue gaHabx [TJIK TIPU OCTAaHOBE — 3TO 3aIlMCh B ITAMATH JaHHBIX pa6o'{ero 1IMKJIAa ¥ 4aCTOThI

IJIK Ha MOMEHT nepea OCTaHOBOM. le/l cneuy}omeﬁ onepanuu pa60Ta TIIPOAOIDKACTCA C 3alIOMHEHHOT'O

mukia. Eciam BeiOpaTs BapuanT «He 3anomunaThy, npouecc ITJIK Oyner kaxplii pa3 Hau MHATHCS 3aHOBO.

Bpewms pabotsl Ha 1-if crynenu B .
A e — L 3aBoJICKast HACTpOHKa 0,0 c(9)
Jluarna3oH HaCTPOWKHU 0,0-6553,5 c(9)
Teanpa3r0Ha M TOPMOXKEHUS JUIst 1- S T 0
PA.19 it ctynenu B peskume ITJIK
Jlnana3oH HaCTPOHKH 0-3
Bpewms paboTsl Ha 2-i cTyneH: B 3aBoICKas HACTDOTKA 0,0 c(u)
PA.20 pexume ITJIK b P ’
Jluamna3oH HaCTPOUKH 0,0-6553,5 c(9)
Teanpa3r0Ha ¥ TOPMOXKEHUS JUIS 2- S ST 0
PA21 it ctynenu B peskume ITJIK
Jlnama3oH HaCTPOUKH 0-3
Bpewmst paboTsl Ha 3-it cTyneHn B .
N peTE I 3aBoJiCKast HACTpOlKa 0,0 c(u)
Jluara3oH HaCTPOWKH 0,0-6553,5 c(9)
TeMﬂVpazrm{a M TOPMOXKEHUS JUIst 3- S mTE 0
PA.23 i crynenu B pesxume ITJIK
Jlnama3oH HaCTPOHKH 0-3
Bpems paboThl Ha 4-i cTyneHu B 3aBOICKAs HACTROHKA 0,0 c(u)
PA.24 pexume IJIK b P ’
Jluamna3oH HaCTPOWKH 0,0-6553,5 c(9)
TeMana3r0Ha M TOPMOXKEHUS JUIst 4- S 0
PA.25 it crynenu B pesxume ITJIK
Jlnana3oH HaCTPOHKH 0-3
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A LEjpenc pagg;‘(l;:;: 1%'11215 TyTeHi s 3aBojicKas HACTpOHKa 0,0 c(9)
Jluama3oH HaCTPOUKH 0,0-6553,5 c(u)
TeMn“pazr()Ha ¥ TOPMOXKEHHS JUIS 5- e 0
PA.27 i crynenu B pexxume TTJIK
Jlnana3oH HaCTPOHKH 0-3
S LEjren pag:;i;: I%.I;IKC TymeHi B 3aBojicKas HACTpOHKa 0,0 c(u)
JluamazoH HaCTPOUKH 0,0-6553,5 c(a)
TeMn“pa3r0Ha 1 TOPMOXKEHHS JUIsI 6- BT T 0
PA.29 i crynenu B pexume TTJIK
Jlnana3oH HaCTPOHKH 0-3
DAE LEjren pag:;i;: IZL}IIZKC TymeHi B 3aBojicKast HACTPOHKa 0,0 c(u)
JlnamazoH HacCTPOHKH 0,0-6553,5 c(u)
TeMl‘[“pa3I‘0Ha M TOPMOYKEHHMS JUIsl 7- 3aBozCKas HACTPOHKA 0
PA31 i crynenu B pexxume TTJIK
JlnanazoH HaCTPOHKH 0-3
DA Bpewsi p ag:;’;;; 1%‘1121: HIpEE 3aBojickast HACTpOHKa 0,0 c(1)
JlnamazoH HacTPOHKH 0,0-6553,5 c(u)
TeMnupa3r0Ha 1 TOPMOXKSHUS JUIsT 8- ST T 0
PA.33 i crynenu B pexxume TTJIK
JlnanaszoH HaCTPOHKH 0-3
ey Bpews p ag:;’;;s l?l}llzl: HpEE 3aBojickas HACTpOHKa 0,0 c(1)
JlnamaszoH HacCTPOHKH 0,0-6553,5 c(u)
Teanpa3r0Ha 1 TOPMOXKEHUS JUIst 9- SemmrEE FReT 0
PA.35 i crynenu B pexume TTJIK
JlnanaszoH HaCTPOHKH 0-3
DA Bpews p ai‘;:;;i i_%:[lil(mynel—m ® 3aBojicKkas HaCTpoOkKa 0,0 c(1)
JlnamazoH HacTPOHKU 0,0-6553,5 c(a)
Teanpasrona U TOPMOXKEHUSI JUISt SemmrEE A FRe 0
PA.37 10-it ctynenn B pexume ITJIK
JlnanaszoH HaCTPOHKH 0-3
Bpews p ai‘;:;;i i_llj:[I;ICCTyHeH" " 3aBojicKas HaCTpOiKa 0,0 c(u)
PA.38
JlnamazoH HaCTPOUKH 0,0-6553,5 c(1)
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Temn pasroHa ¥ TOPMOKCHUS I

PA.39 11-it crynenu B pexume [TJIK ST e 9l v
Mara3oH HaCTPOHKH 0-3
A P
Bpewms pabotel Ha 12-i cTyneHu B o
AL e 11 3aBoJICKast HACTPOHKa 0,0 c(a)
Jlnamna3oH HaCTPOUKHU 0,0-6553,5 c(9)
Tewmrt pasroHa ¥ TOPMOKEHUS ISt .
PA.41 12-it crynenu B pexume [TJIK SO e g W
Jlnama3oH HACTPOUKH 0-3
Bpewms pabotsl Ha 13-ii cTynenu B o
AR TN 3aBoJICKasl HACTPOHKa 0,0 c(9)
Jluama3oH HaCTPOMKH 0,0-6553,5 c(u
P
Temrt pasroHa ¥ TOPMOKEHUS ISt .
PA.43 13-it crynenu B pexume [TJIK SO e g 0
Jlnama3oH HACTPOHKH 0-3
Bpewms pabotel Ha 14-ii cTyneHu B .
PA.44 BT I 3aBoJICKast HACTpOKa 0,0 c(a)
Jluarma3oH HaCTPOMKH 0,0-6553,5 c(u
P!
Temn pasrona ¥ TOpMOXKEHHS JUIS .
PA.45 14-ii crynenu B pexume [TJIK ST TS 0
Jlnama3oH HACTPOHKH 0-3
Bpewms paboTsl Ha 15-i cTynenu B o
AL 1 3aBoJICKasl HACTPOKa 0,0 c(a)
Jlnarma3oH HaCTPOMKH 0,0-6553,5 c(u
P
T
elngnvpa:srm{a 1 Top MomengI_liM 3aBojcKas HacTpoiiKa 0
PA 47 -i CTYIICHH B pEKHUME
Jlnama3oH HACTPOHKH 0-3
Bpewms paboTsl Ha 16-ii cTynenu B o
A 3aBoJICKasl HACTpOHKa 0,0 c(u)
PA.48
Jluarma3oH HaCTPOMKH 0,0-6553,5 c(u
P
T
€MIT PasTOHa H TOPMOXKEHHA JUIA S ETE 0
16-it crynenu B pexume ITJIK
PA.49
Jlnana3oH HaCTPOHKH 0-3
EnHULBI H3MEpEeHHs BpeMEHH 3 . 0
pabortsl B pexxume [TJIK ABONCKAS HACTPOUKA
PA.50 0 ¢ (CeKyHIpI)

Jluanas3oH HacCTPOHKHU

9 (4ackl)
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Br16op ncrouHnKa
3aaHus s 1-oi 3aBoJICKasl HACTPOHKa 0
crynenu B pexume [TJIK

0 VYcraska mapamerpa PA.00

1 Al Ananorosslii Bxox AI2
PA51 2 AI2 Ananoroselii Bxox AI2

3 IMoTennuomeTp naHenn

Jlnana3oH HACTPOUKH

4 VMIy IbCHBIH BXOJ

5 Vcraska [TM]]-perynsropa

6 Lindposas Hactpoiika yactotsl (P0.07),

n3Mensiemas knonkoit BBEPX/BHW3

B sToM mapamerpe BeIOMpaeTCs KaHal yCTaBKM ISl CTYTIEHH | MHOTOCTYTIEHUAaTOH KOMaH b,

Kpowme PA.00 ecTs eme MHOTO JpyTHX BapHaHTOB 3a[JaHMs YCTaBKH A 1-if crynenun
MHOTOCTYNEHYaTOH KOMaHBI, 4TO 00ecreunBaeT y100H0e MepeKsIIoueHne MEK Ty STOH KOMaHJ0H U IPYTHMH
pexXuMaMH 3aJ1aHus ycTaBKu. Ecin B kauecTBe HCTOUHMKA YaCTOTHI HCIIONB3YETCsl MHOTOCTYTICHUATAast

KOMaHJ1a Ui HpOCTOﬁ H.HK, MEXKAY OSTUMUA HCTOYHHKAMHU MOYKHO JICTKO IICPEKITIOYAaThCS.
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I'pynna Pb — KosiebaTenbHblii pesknM, QHKCHPOBAHHOE PACCTOSIHHE H OTCYeET:

CDyHKIII/ISI KOJICOaHUS YaCTOTHI ITOAXOIUT JUISt TeKCTPIJILHOfI, XUMHYIECKOH U Apyrux OTpaCHCfI

TIPOMBINIICHHOCTH, a TAKXXE I IIPUBOJHBIX CUCTEM C (1)yHKIII/I}IMI/I TIIOMNEPEYHOTr0 IIEPEMEIICHUS 1 HAMOTKH.

CDyHKII]/ISI KOJIeOaHusl YaCTOTHI BO3ﬂCﬁCTByCT Ha BBIXOJHYIO 4aCTOTYy HpCO6paSOBaT6J’I${, KoTOopas

HU3MCHSICTCS BBEPX U BHU3 OTHOCUTCIIBHO 3aJJaHHOW YaCTOTBHI. Fpacpm( U3MCHCHUA paﬁol{eﬁ YacTOThI BO

BPEMEHH II0Ka3aH Ha PUCYHKe 6-28, Iie aMILIMTYy1a KadaHus 3a1aercs napamerpamu Pb.00 u Pb.01. Eciu

Pb.01 nactpoen Ha 0, ammuTyga Konebanus pasua 0, 1 GpyHKIHS KoJIeOaHUs YacTOTHI HE paboTaer.
Brixoanas

yactora (I') A AMmIutaTy 12 KosieOaHus
Aw =Fset® Pb.01
-
Bepummiinpenen [ FAWS -
KONeOaHHsT YaCTOThI
3anannas yacrora Fset =~ = — — A — —
Hikamit Aw /! '
wkaud npegen  |_AW_ /4 L i = =
KONeOaHHsT YaCTOThI I | Iy
Cipruox vactotbi H Iy
<lAwE Pb.0] H hy
I Ly
| I ] 1y
1 1 i -
I 1 ] | T T 5
1 I 1 | (! I Bpews (c)
| i i m T i ! i
| Yckopenne ¢ WIKIT Bpems | 3avemrenuec
: TEMIIOM pa3roHa KagaHus HapacTaHHﬁ: TEMIIOM
| Thevronsroy  TOPMONCHUS
Komanna | I_

mycKa,

Pucynox 6-28. Jlnarpamma GyHKIMH KauyaHUS 4aCTOTHI

baza orcuera Ju1s 9acTOTHI .
N 3aBoJICKasl HACTPOIKa 0
KoJsie6aHui
Pb.00 —
Jluanasox 0 OTHOCHUTEIBHO ONOPHOH YacTOTHI
HaCTpOMKH 1 OTHOCHUTEIBHO MAaKCUMAIIbHON YaCTOTBI

B stom TmapaMeTpe 3a1acTcsa 0a3a oTcyeTa 4acTOTHI KoJeOaHuil.

0: OTHOCHTEIBHO OTIOPHON YacTOTHI (MCTOYHUK 4acTOThl PO.17).

OTo crcTeMa IIepeMeHHOTo Kosebanus. [uana3on koneGaHuii MEHsETCs C H3MEHEHHEM OIIOPHO#H

(3aJaHHOIT) YaCTOTHIL.

1: OtHOCHTENBHO MaKcUMaTbHOM yacToTsl (P0.04).

ﬂ]’[ﬂ CUCTEMEBI C QJI/IKCI/IPOBaHHBIM Ka4YaHHuEeM.

AMmTy 12 HACTOTHL 3aBoJICKasl HACTpOKa 0,0 %
Pb.01 KoneOanuit
Jluamna3oH HaCTPOWKH 0,0-100,0 %
- AMIIIHTY/Ia CKa9Ka 9aCTOTHI 3aBoJICKasl HACTpOKa 0,0 %
Pb.
Jluama3oH HaCTPOWKH 0,0-50,0 %

B stux apaMeTpax 3aJar0TCs 3HAYCHNUA aMIUIUTY 1bl KOJIeOaHHsI U CKayKa 4acTOTHI.
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Ecnu xonedanue 3a1aeTcst OTHOCUTEIBHO ONOPHOH 9acToTs! (Pb.00 = 0),

TO ammunTyzaa konebanuss AW = 3anannas gacrora P0.17 x ammiuryna kone6anust Pb.01.

Ecnu xonebanue 3agaercst OTHOCUTENBHO MaKCUMaNbHOH 9acToTsl (Pb.00 = 1),

TO ammuTyzaa konebanuss AW = makcumaibHas qacrota P0.04 x ammmTyna xonebanust Pb.01.

Ecnn npu xone6aHHM 4acTOTHI HYXKHBI Y4aCTKU €€ CKauKOOOpa3HOTO H3MEHEHHUS, X BETHYMHA
3a1aeTCsl B MPOIEHTAX OT aMILTUTY/Ibl KOJeOaHus, T. €. BEIMYMHA CKayKa 4aCTOThI = aMILTUTY1a KoneGaHus
AW K ammutyza ckadka yactotsl Pb.02. Eciu aMmmimtyna koine6aHus 3a1aeTcsi OTHOCUTENBHO OMOPHOM
gacToTsl (Pb.00=0), ckaduok "acTOTHI ABIAETCS epeMEeHHON BennunHol. Ecnu aMmuinty na konebanus 3agaercst
OTHOCHTEIBHO MaKCUManbHOH 9acToTs! (Pb.00=1), ckauok 4acTOTHI ABIACTCS (PUKCHPOBAHHON BEINYUHOM.

PaGouas yactoTa B pexume KOJIeOaHUS YaCTOTHI OIrpaHUYNBACTCSA BEPXHUM U HIDKHUM IIpEeaeIaMu

4aCTOTHI.
e INepuon gacToTh! KONEOAHMH 3aBoJICKasl HACTPOKa 10,0 ¢
’ Jlnana3oH HaCTPOUKH 0,0-3000,0 ¢
Bpewmst HapacTaHus
TPEYTOJILHOM BOJHBI KaUaHHsI 3aBojcKas HacTpoika 50,0 %
Pb.04 4aCTOTHI
Jlnamna3oH HaCTPOUKH 50,0-100,0 %

IMepron xonedanus: 3HAYCHNE BPEMEHH MOJTHOTO TIepHO/Ia KoJIeOaHus.

Bpems napactaHus TpeyroibHoii BonHbI Pb.04 3a1aeTcs B poIieHTax OT BEIMYHMHEI IEPHOJIA
konebanus Pb.03.

JUTUTEIbHOCTD HAapacTaHHs TPEYTOJIbHO BOJHBI B CeKyH/aX = meproA kosnebanus Pb.03 X Bpems
Hapactauus Pb.04.

JUTUTEIbHOCTD CIajJa TPEYTOJIbHON BOJIHBI B CEKyHIaxX = nepuoj konebanus Pb.03 B (100 % — Bpemst

HapacTaHHs TPEYToJbHOH BOIHBI Pb.04).

. 3ajaHHOE PacCTOsIHNE 3aBojcKas HacTpoika | 1000 m
Jlnana3oH HaCTPOHKH 0-65 535 m

. DaKTHYECKOE PACCTOSHIE 3aBo/icKasi HACTPOIKa | 0™
Jlnama3oH HACTPOHKH 0-65 535 m

o Yucno UMITyJIECOB HA METP 3aBojicKas HacCTpoika | 100,0
Jluama3oH HaCTPOWKH 0,1-6553,5

IpuBeeHHBIE BBIIIE TAPAMETPBI HCIOIB3YIOTCS Il KOHTPOIs GHKCHPOBAHHOTO PACCTOSHUSL.

Hndopmanus o pacCTOSHUH IOCTYIAeT Yepe3 KIeMMy MHOTO(YHKIMOHAIBHOTO IIH(POBOTO BXOJIA.
daxrnueckoe paccrosiuue Pb.06 BeIUMCISACTCS TyTEM JEISHHS YNCIIa UMITyIbCOB, OTCUNTAHHBIX Uepes3
KJIEMMY, Ha YMCJIO UMITyIbcoB Ha MeTp Pb.07. Korza daxruueckoe paccTosHie CTaHOBUTCA OO0NblIe
3aianHoro paccrosuus Pb.05S, na MuorodynkunonansHoM Beixoe DO npeoGpaszoBatens akTHBHPYETCSt
curHan «J{ocTHKEHNE PacCTOSTHHSA».

B nponecce KoHTpoIIst (GPUKCHPOBAHHOTO PACCTOSIHHS COPOC TaHHBIX BO3MOXKEH 110 CHI'HAITY Yepe3
KkieMmMy X MHOro(dyHKIMOHANBHOTO BX0a (byHKims 32). [TogpoOubie cBeeHus cM. B ormrcanuu P5.00 —
P5.09.

DyHKIHMIO COOTBETCTBYIONIEIT BXOHON KIIEMMbI HY’KHO HACTPOUTH Ha «BX0J1 0TCUETa PACCTOSHUS)

(dynxmus 31). Ecii yacToTa MMITYJTbCOB BBICOKAs!, HY’KHO HCIONIb30BaTh BXO X5.
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o 3aaHHOE 3HAYECHHE CUCTUMKA 3aBoJICKasl HACTPOHKa 1000
’ Jlnana3oH HaCTPOUKH 1-65 535
LL[POEgIIine THEne 3aBoJICKast HACTPOUKa 1000
Pb.09 CYeTUUKA
Jlnana3oH HACTPOUKH 1-65 535

Perucrpupyemble CUETUHKOM UMITYJIbCHI IIOCTYNAIOT Yepe3 KIEMMbI MHOTO(YHKINOHAIBHBIX
1 (poBBIX BX010B. DYHKIHIO COOTBETCTBYIOMIEH BXOIHOM KIIEMMBI HY)KHO HACTPOHTH Ha «Bxos cueTynkay»
(pynxuus 29). Ecnu gacToTa HMITYJIbCOB BBICOKAsI, HY’KHO HCIIOJIB30BaTh BXOI X5.

Korpa cuerunk gocruraer 3aganHoro 3Ha4ueHus Pb.08, Ha MHOrodyHKIMOHATEHOM U(POBOM BEIXOJIE
DO ¢ dynkuueit «JocTUrHYTO 3aJaHHOE 3HAUYCHUE CUETYNKA» aKTHBUPYETCS CUTHAI, & CYCTUHUK
OCTaHaBIIHBACT OTCUET.

Korpa cuerunk gocturaer npoMexyToyHoro 3HadeHus Pb.09, na MHOTO(YHKIIMOHATEHOM HU(QPOBOM
Beixojie DO ¢ dynxumeit «/locTUrHyTO IPOMEXYTOUHOE 3HAUCHUE CUETUNKA» aKTHBUPYETCS CHTHAI, a
CUETYHK ITPOJIOJKAET OTCUET, TOKa He OyJeT JOCTUTHYTO «3a1aHHOE 3HAYCHUE CUCTUHNKA .

IMpomesxyTounoe 3Hauenue cuerurka Pb.09 He nomkHO OBITH GOJIBIIE 33JAHHOTO 3HAYCHUS CUCTUNKA
Pb.08. JnarpamMma paGoThl CUETUNKA NIPH AOCTHIKEHNUH 33aHHOTO U IIPOMEKYTOUHOTO 3HAYCHUH TOKa3aHa Ha
pucyHke 6-29.

OTCYeT UMITYJIBCOB 1 I 2 3 4 5 6 7 8 9

Xs
| |

[
"|

OCTHTHYTO 3ajauHoe 3HauenHne (DO1
Ly

JIOCTHTHYTO IPOMEIKYTOUHOE 3HaueHHE (peie) I
'

Pucynok 6-29. Jlnarpamma oTcueTa 3aaHHOTO U MPOMEXKYTOYHOTO 3HAUCHUIT

I'pynna PC — Peakuusi Ha HeHCIIPAaBHOCTH M 3aIIMTAa:

3amuTa ABUrarTesns ot .
3aBoJICKasl HACTpOiKa 1
neperpysku
PC.00
Juanason 0 3anpemena
HACTPOHKH 1 Paspermena
VcuieHne 3amunThl JBATATEIs .
3aBoJICKast HACTpOHKa 1
PC.01 OT IeperpysKku
Jlnarna3oH HaCTPOWKH 0,20-10,0

PC.00 = 0: ®yHKu¥s 3aIUTHI ABUTATEINs OT HEPErpy3KH OTCYTCTBYET, II09TOMY BEpOSTHA OMACHOCTh
TOBPEK/ICHNUS JIBUTaTells U3-3a IieperpeBa. PexoMeH1yercs yCTaHOBHUTE TEIIOBOE Pelie MEXKIy
npeo6paszoBaresieM 1 JIBUraTeIeM.

PC.01 = 1: B atoMm ciryuae nnpeoOpa3oBareib ONpeIeiseT, eperpyKeH JIn IBUraTelb, B COOTBETCTBHY C
00paTHO3aBHCHMOI BPEMsI-TOKOBOW XapaKTEPUCTUKOM 3aIUTHI JIBUTATENISL OT HEPErpy3Ku.

OO0paTHO3aBUCHMAs BpPEMsI-TOKOBas XapaKTEPUCTHKA 3aLUThI ABUTATENs OT neperpysku: 220 % x
(PC.01) X HOMMHAIBHBIHA TOK JBUTATEINSI, U €CIIH ITO JUIUTCS B TeUEHUE | MUHYTBI, 10JJaeTCsl aBapUIHHbIN
curHan neperpy3sku aurarens; 150 % x (PC.01) X HOMHHATBHBIH TOK ABUIaTelNs, U ABUraTellb OyaeT
Heperpy ke, ey 3TO MPOATUTCS 60 MUHYT.

[Tonb3oBarensm HYKHO TIPpaBUJIBHO 3a/1aBaTh 3HAYCHUEC PC.01 B cooTBeTCTBHY C @aKTH'—[eCKOﬁ
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HCpCpr30‘{HOﬁ CIIOCOOHOCTBRIO ABHUTATENA. ECiy 3a/1aTh CITUIIKOM OOJBIIOE 3HAYEHHUE ATOTO mapamerpa, 3TO

JIETKO IIPUBEACT K OMMAaCHOCTU ITOBPEKIACHUS IBUTATECIIA U3-3a IIEPETPEBa U OTCYTCTBUS aBapPIfIHOI‘O CUTHalla

npeobpasoBarens!
Kosdpdurment
HpeIynpeKIeHHs O 3aBojcKas HacTpoika 80 %
PC.02 HeperpysKe JBUraTes
Jlnana3oH HACTPOUKH 50-100 %

Ota QyHKIMS UCTIONB3YeTCs AIs MOJaYH MpeIyTpekIaloero CurHaua cucTeMe yrpapieHus yepes
BIx01 DO 3a HeKOTOpoe BpeMs 10 cpabaThIBaHMs 3alIUTHI JBUTATENs OT NMEPErpy3KH. Y poBeHb
IpeIyNpPEeKICHHs ONpeIeIsIeT, 32 Kakoe MIMEHHO BPEMs JI0 3TOro OyIeT 0AaBaThCsl MpeayIpeskaalomuii
curnaj. Yem Goble 3HaYEHUE, TEM MEHBIIE YIIPEKICHHE.

Korpa Beixoanoit Tok ITH craner Gombile Ipou3BeICHUs YPOBHS 00paTHO3aBHCHMOI! BpeMsI-TOKOBOH
XapaKTePUCTHKH neperpysku u 3Hadenus PC.02, na morodyHnkimonansHoM Beixoze DO npeobpasosarens

yacToThl ¢ Qpynkuueit «IIpexynpexaenne o neperpyske ABUraTelNs» aKTHBUPYETCS CUTH AL

Hampsokenue cpabaTbiBaHUS .
3aBo/icKasi HACTPOiKa 3aBUCHT OT MOZEIHN
6J10Ka TOPMOXKECHHS
PC.03
Jlnama3oH HACTPOUKH 200-2000

Korna Hpeo6pa3OBaTenb Ppacro3HaeT, YTO HAIIPSHKCHHUE 3I0T TIIPEBBINIACT OTY BEIIMYHNHY, BKIIIOYACTCA
010K TOPMOXKCHHS U HAYUHACTCSI TUHAMHYECKOC TOPMOKCHUE (eCJ'[I/I YCTaHOBJICH TOpMOSHOﬁ pe3HCTOp). JIu6o

B 3aBHCHMOCTH 0T P4.22 cpabaThIBaeT 3amuTa OT ONPOKHUABIBAHKS NPH TIEPEHANPKCHNH.

IMoporoBoe HanpsbkeHHEe cpabaThIBAHMUs
Kiacc HanpspkeHust
6JI0Ka TOPMOXKECHHS
Onnodasnas cers, 220 B 360 B
Tpexcdasnas cers, 220 B 360 B
Tpexcdasnas cers, 380 B 690 B
Tpexcdasnas cers, 480 B 800 B
Toxssoarescxiit 3aBoJICKasl HACTpOiKa 200,0 %
PC.05 HIOPOT TIEPerpy3Ku

Jluama3oH HaCTPOWKH 0,0-200,0 %

100,0 % cooTBeTCTBYIOT HOMHUHAIBHOMY TOKY P2.06 nsuratens, a 200,0 % COOTBETCTBYIOT BEITHYHHE

P2.06 x 2.

ITonB30BaTEIBCKOE BPEMst .
3aBojcKas HacTpoika 60,0 ¢
0OHapy>KEeHUs EPerpy3Ku
PC.06
Jlnana3oH HaCTPOWKHU 0,0-1000,0 ¢

Ecnu BBIX0J1HO# TOK Ooubiie nnoporosoro yposust PC.05 1 ato npojomkaercs gonsiie Bpemenn PC.06,

npeoOpasoBaTenb cUrHaInM3upyet 00 ommoke E065 u ocranasmBaeTcs.
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OyHKIHMS 3aLIUTHI OT
KOPOTKOT'O 3aMbIKaHHsI Ha 3aBoJCKasl HACTPOHKa 1
PC.07 3eMITIO IIPU BKITIOYCHUU
Jlnamna3oH HaCTPOUKU 0: He gmeiictByer; 1: [leiicTByer

[1pu BKJIFOYEHHU MUTAHUS [TPEe0OPa30BaTEN B LEIIX €ro 3ammThl yepe3 kiaemmsl U, V u W noitner

c1a0bIil TOK ISt TPOBEPKH LEITH Ha KOPOTKOEC 3aMbIKaHUE.

Uncno aBTOMaTHYECKHX COPOCOB

3aBojICKast HACTPOWKA 0
OIINOKH bl P

PC.08

Jlnana3oH HACTPOUKH 0-200

Ecmn HpeOﬁpaBOBaTCJIL HacTpoCH Ha aBTOMaTUYECKUI CﬁpOC OMIMOKH, B 5TOM ImapamMeTpe MOXXHO 3a1aTh
YHUCIO 0HJI/I60K, KOTOPBIC MOXKHO C6]JOCI/ITI> aBToMaruuecku. [Tocre TIPEBBINICHUS OTOTO YHUCIa

Hpe06pa3OBaTem> OCTAHETCS B PEXKUME HECUCITPABHOCTH.

JeiictBue DO npu
aBTOMaTHIECKOM cOpoce 3aBojcKas HacTpoiika 1
PC.09 OmMOKH
Jlnarna3oH HaCTPOUKU 0: He nmeiicrByer; 1: JleiictByer

Ecmu y nmpeoGpasoBarens akTuBHa (yHKIMs aBTOMaTHIecKkoro copoca ommbku, uepes PC.09 moxuo

3a11aThb, 6yueT i Bbixoa DO curnana HCHUCIIPAaBHOCTH JIeUCTBOBATH IIpA aBTOMaTHYE€CKOM c6poce OIIUOKH.

WHTepBan aBTOMAaTHYECKOTO .
6poca ommuGKn 3aBoJCKast HACTpOHKa 1,0c
PC.10 P
Jlnarna3oH HaCTPOUKHU 0,1-100,0 ¢

HnTepan mexy curaagom o6 ommbke ITH 1 apromMaTHueckum cOpocoM OMIOKH.

3amura oT 06psIBa a3kl Ha BXOJE 3aBojcKas HacTpoiika 1

PC.11
Jlnana3oH HaCTPOHKN 0: 3anpemiena; 1: Paspemena

MoxHo BLIGpaTL, HYy’KHa JIA 3al1iTa OT II0OTEpH (1)3351 Ha BXoze.

3ammTa OT 06pbIBa (hasbl HA BhIXOJE | 3aBOJCKas HACTPOHKa 1

PC.12

Jlnamna3oH HaCTPOWKH 0: 3anpemiena; 1: Paspemena

MoxHo BbIGpaTL, HY’KHA JIM 3al11Ta OT IIOTEpH (1)331)1 Ha BBIXOJIC.
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PC.13

Tun nepBoit omHOKK

PC.14

Twun BTOpO# OMMOKH

PC.15

Tun Tperbeit (mocenHei)
OIINOKH

0: Her ommbok

1: IMeperpyska mo Toky mpu pasrorne (E001)

2: Ileperpys3ka 1o Toky npu TopmoxkeHuu (E002)

3: Ileperpys3ka 1o TOKy npH INOCTOSHHOM YaCTOTE BPAICHHUS
(E003)

4: Ilepenanpsokenue npu pasrone (E004)

5: Ilepenanpspkenue npu Topmoxenuu (E005)

6: TlepenanpspkeHHe NPH MOCTOSHHOM YaCTOTE BPAILICHHS
(E006)

7: Otka3 nuTaHus mis nenet ynpasnenus (E007)

8: IIpocanka Hanpsokenus (E008)

9: HencnpaBHocTs npeobpasosarens (E009)

10: O6peiB daser Ha Bxozxe (E010)

11: O6pe1B a3er Ha Beixoze (E011)

12: Kopotkoe 3ambikaHne asuratens Ha 3emito (E012)

13: HencnipaBHOCTh 060pyoBanus ITH

14: (E013)

15: Ieperpy3ska npeodpazosatens (E014)

16: Ileperpyska geurarens (E015)

17: Ileperpes IGBT-monys (E016)

18: Ommbka 3anucu 1 YTEHNs TapaMeTpoB

19: (E017)

20: Buemmnsis ommbka (E018)

21: Pesepsnsrii (E019)

22: Pesepsnslii (E020)

23: Ommbka natunka toka (E021)

24: Ileperpes asurarens (E022)

25: HencnipaBHoCTh KoHTakTOpa (E023)

26: Ommbka nepenaun naHueix (E024)

27: HencnipaBHOCTH 3HKOepa/muiatsl PG (E025)

28: C6oit aproananTanuu k apurarento (E026)

29: Ommbka ncxoauoi nosurmu (E027)

30: OmmobKa TaiiM-ayTa GBICTPOrO OrpaHUYECHHS TOKA

31: (E028)

32: IpeBbImeHne 4acToTh! BpameHus asurarens (E029)

33: HemomycTtumoe oTkIoHeHHE YacToThl BpameHus (E030)

34: C6oii KoMMyTaIu ABUTraTens Bo Bpems padots (E031)

35: OrcyrcrBue Harpysku (E032)

36: IToteps obparHoii cBssu ITU/-perynsropa Bo Bpemst
pa6ortst (E033)

PC.16

YacToTa Ipu Tperheit
ommmuoKe

YacroTra npu perucTpanny MociaeIHed OmnOKH

PC.17

Tox npu Tperseit onmoke

ToK IIpH perucTpanuy mocieaHel OIHOKN

PC.18

Hanpsoxenue 31T npu
TpeThel ommnoKe

Hanpsokerne 31T npu perucrparuy nocineaHei ommoku
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Craryc k1eMM IU(POBBIX BXOAO0B P PETUCTPALIUN
nociueaHei oMok, B CIEAYIOIEM HOPSIIKE:

BUT 9 BUT 8 | BUT 7 BUT 6 BUT 5
X10 X9 X8 X7 X6
pC CTaTyc BXOIHBIX KIEMM BUT 4 BUT 3 | BUT 2 BUT 1 BUT 0
Gl IpH TPeThel ommoke X5 X4 X3 X2 X1
Korpa curman Ha BXOJHOW KiIeMME aKTHBEH, e€e
COOTBETCTBYIOIMH OUT = 1, a Korja cHrHajz He
aktuBeH, Our = (. CocrosiHHE BCeX BXOAOB X
Craryc k1eMM IH(POBBIX BBIXOO0B IIPH PETUCTPAIIUN
MOCJIeAHEH OMIMOKH, B CIEAYIOLIEM HOPSAKE:
BUT 4 BUT 3 | BUT 2 BUT 1 BUT 0
PC.20 CraTyc BBIXOJHBIX KIEMM
. N TpeTbeit ommGKe DO2 DOl REL2 RELI1 FMP
Korpga curHan Ha BBIXOJHOH KIEMMe aKTHBEH, €e
COOTBETCTBYIOIIMI OMT = 1, a KOrga CUrHaNI He
akTuBeH, Out = 0. CocTOsHHE BCEX BBIXOIHBIX KIEMM
Craryc npeobpa3soBarers
PC.21 | wacToTsl nIpu TpeThei PesepBHbIil
ommbke
Bpemsi BKIIIOUEHHOTO
o Texyee BpeMs BKIIOUYEHHOTO TUTaHHsI HA MOMEHT
PC.22 | muranus npu TpeTheit o
PETHCTpaLMH MOCIeHEH OMMOKH
ommbke
PC.23 Bpems paboTsl mpu Texymee BpeMst padOThl HA MOMEHT PETHCTPAIN
’ TpeThel ommnobke nociueaHei ook
PC.24 Yacrora npu BTOpOit
ommbke
PC.25 | Tox npu BTOpO#i OmmoKe
PC.26 Hanpﬂj}ceﬁne 31T npu
BTOPOIi onmmoKe
Craryc BXOJHBIX KJIEMM
PC.27 A — Cwm. PC.16 — PC.23
PC.28 Cratyc BEIXOJHBIX KIIEMM
IpH BTOPOH OIIHOKe
Craryc npeobpa3oBatens
PC.29 | gacToThl mpu BTOpOi
ommbke
Bpems BKIIIOUEHHOTO
PC.30 | nuTaHus npy BTOPOH
ommbke
Bpemst paboThI Ipu BTOPOii
PC.31
ommbke
PC32 Yacrora npu nepBoit Cwm. PC.16 — PC23

omuoke
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PC.33 | Tox npu nepBoii ommoke

PC.34 Har[pleceHI/Ie 3T npu
IepBoil ommoOke

PC35 Cratyc BXO/IHBIX KIICMM
IIpY TIepBOH oImoOKe

PC36 CTaTyc BBIXOJHBIX KIEMM

IpH TIEPBOH oImoOKe

Craryc nnpeobpa3soBarers
PC.37 | wacToTsl Ipu nepBoit
omubdke

Bpems BKITIOUEHHOTO
PC.38 | muranus npu nepBoi
omubdke

Bpems paboThl mpu nepBoit

PC.39
omudke

Pemmpaum{ JaHHBIX npeo6pa3OBaTen;{ IIPH MOCIICAHUX TPEX 0LLII/[6K3X, 0 o3HayaeT OTCYTCTBHE
omnoOku. Bo3morxubie TIPUYIUHBI 1 Croco0bI YCTpaHCHUA KaXKIou HCHUCIIPAaBHOCTH CM. B I'IaB€ «ﬂl/laI‘HOCTI/IKa u

ycTpaneHnue HeHCl’[paBHOCTeI‘i)),

Tun naTunka TemrepaTyphl

e —— 3aBoJICKast HACTpOKa 0
PC.57 0 HET
Jluana3oH HacTpOWKH 1 PT100
2 PT1000

IMotpebyercs HacTpoiika miaTsl pacumpenus EC-02B.

HOpOF 3aIIUTBI ABUTaTECIIA OT

3aBoJICKast HACTpOHKa 110 °C
PC.58 neperpesa

Jlnamna3oH HaCTPOUKH 0-200 °C

Koraa Temneparypa aBuraTens, pacro3HaHHas peoOpa3oBaTeIeM YacTOThI, JOCTUTaeT
YCTaHOBIIGHHOTO 3/1ech 3HaueHus, [T4 coobmaer 06 ommbke E022. Temneparypy JBHraTesst MOKHO

nposeputh yepes C0.34.

Tlopor mpeaynpexccnis o 3aBoJICKast HACTpOHKa 90 °C
PC.59 HeperpeBe JABUraTels
Jlnamna3oH HaCTPOHKH 0-200 °C

Korna TEMIIEpaTypa ABUraTeIsd JOCTUTACT Iopora npeaynpexaeHus O NeperpeBe ABUraTeiisd, CUrnall Ha

BBIXOJ€ aKTHUBUPYETCA.
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I'pynna Pd — IlapameTpsbl nepeaaun JaHHBIX Yepe3 mopt RS485:

Be16op nporokona o
. 3aBoJICKast HACTPOHKa 0
MOCJIEI0BATENILHOM CBSI3U
Pd.00 0 Iporoxon MODBUS
ﬂHanaTiOH 1 PesepBublit
HAaCTPOUKHI
2 PesepBHbIit
CKOpOCTb nepeaun JaHHBIX 3aBoJICKast HACTPOHKa 5
Enuanist MODBUS
0 300 6ut/c
1 600 6ut/c
2 1200 6ut/c
_ 3 2400 6ut/c
' Auanzsor 4 4800 6ut/c
HAaCTPOUKHI

5 9600 6ut/c

6 19 200 6ut/c

7 38 400 6ut/c

8 57 600 our/c

9 115200 6ut/c

DroT mapamMeTp UCIHOJIb3yETCs NI HaCTpOﬁKH CKOPOCTH II€pe€iavu JaHHBIX MEXKIY INIaBHBIM
KOMITBIOTEPOM U npeo6pa30BaTeneM YacTOTHL. YUMTHIBAiTEe, 4TO HA TTIaBHOM KOMIIBIOTEPE U Ha
npe06pa3OBaTene YaCTOTHI JOJIXKHA OBITH YCTaHOBJI€HA OJMHAKOBAasi CKOPOCTH IT€peavun JaHHbIX, HHAYC CBA3b

6yz[eT HEBO3MOKHA. Yem Oosblie 3HA4YC€HUEC, TEM BBILIC CKOPOCTH IE€peAaIn JaHHBIX.

Dopmar JaHHbIX 3aBojcKas HacTpoiika 0
0 Her nposepxku (8-N-2)
Pd.02 e 1 Iposepka yerHocTH (8-E-1)
HACTPOHKH Iposepka HeuerHocty (8-O-1)

w | N

Her nposepxku (8-N-1)

Ha rinaBHom KOMITBIOTEPE U Ha npe06pa3013a’rene YaCTOTHI JOJKEH OBbITh YCTaHOBJICH OJIMHAKOBBIH

(l)opmaT JIAHHBIX, NHA4YC CBA3b 6y}:[e’r HEBO3MOJKHA.

JloxanbHeli agpec 3aBojcKas HacTpoiika 1

Pd.03

Jlnarma3oH HaCTPOMKH 1-247, 0 = nmpoKoBeIaTeNbHBIN axpec

JlokanbHbIi ajpec 0 sBsieTcst IIMPOKOBEIIATEIIBHBIM U PEAJI3yeT d)yHKLU/IIO IMMPOKOBCIIAHUA Ha

KOMITBIOTEPE BEPXHEI0 YPOBHS.
JlokanbHbIi aapec ABJIACTCA YHUKAIBbHBIM (KpOMe ITMPOKOBEIATEIIBHOTO aj:[peca), 4TO MO3BOJIACT

pean3oBaTh NPSIMYIO CBSA3b MEX/Y KOMIIBIOTEPOM BEPXHET0 YPOBHS H IIPpeoOpa3oBaTelieM.

3azepikKa oTBETa 3aBojicKas HacTpoiika 2 mc

Pd.04

Jlnamna3oH HaCTPOHKH 0-20 mc

3az[ep>|<1<a OTBETA: HHTEPBAJI MEKy KOHLIOM IIpHeMa TaHHBIX npeo6pa30|3a’reneM YacCTOThI 1 OTHpaBKOﬁ
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JIAHHBIX HA KOMIIBIOTEP BEPXHETO YPOBHS. Ecnmun 3aJICp’KKa OTBETa MCHBIIIC BDEMCHU 06pa6OTKI/I JAHHBIX B
CHACTEME, OTBET 3aACPIKUTCA HA 3TO BPEMS 06pa60'r1<144 Ecmu 3aJI€p’KKa OTBETA IIPEBBIMIACT BPEMSI O6pa6OTKI/I
JIAHHBIX, CUCTEMAa NOXKACTCSI UCTCUCHUS 3a/ICPIKKU OTBETA U TOJIBKO ITOCJIC 3TOr'O OTIIPABUT JAaHHBIC HA

KOMIIBIOTEP BEPXHETO YPOBHSL.

TaiiM-ayT nepeiaun JaHHBIX 3aBojcKas HacTpoika 0,0c

Pd.05

Jlnana3oH HaCTPOUKH 0,0 ¢ (ae mpumensiercs); 0,1-60,0 ¢

Ecnu stot mapametp Hactpoer Ha 0,0 ¢, QyHKIms TaiiM-ayTa repeadn JaHHBIX HE IIPUMCHSETCS.

Ecnu B mapamMeTpe yCTaHOBIICHO HE HYJIEBOE 3HAYCHHE U HHTCPBAI MEXK/y CEAHCAMHU CBSI3U MPEBBICUT
TaiiM-ayT nepeJady JaHHBIX, CHCTeMa cooOmuT 06 ommoke nepenaun nanubix (E024). Crangapraas
HacTpolKa: TaliM-ayT He puMeHsercsa. Ecim 3ToT napamerp HacCTPOUTH B CHCTEME HEIPEPHIBHOM CBSI3H,

MOJKHO OTCJICKHUBATh CTATyC Ne€peaaInu NJaHHbIX.

Br16op npoTokona mnepenaun JaHHBIX | 3aBOACKas HaCTpOiika 01
EnuHuist Modbus
Pd.06 0 HecrannapTHslii nporokon Modbus
Jlnama3oH HACTPOUKH
1 Crannapraslif nporoxon Modbus
Jecstkn PesepBHbIit

I'pynna HO — ITapameTps! peryTHpoBaHusi KPYTALIEro MOMeEHTA:

PexuM perynmipoBaHus KpyTAIIEro

3aBocKas HacTpoiika 0
MOMEHTa

PerynupoBaHue KpyTsAIIero MOMEHTa He
HO0.00 0 &

d JieiCTByeT
Jlnama3oH HAaCTPOHKH

PerynupoBanue KpyTsIero MOMeHTa
JIeHCTByeT

IMpeo6pazoaremn JCMC noiepKuBaloT J{Ba peXKUMa PEryITHPOBAHMS: PETyYIHPOBAHUE YaCTOTHI
BpAIICHUS U PETyJIHPOBaHIE KPYTALIEro MOMEHTa. B mpornecce peryaupoBaHus 4YacTOThI BPAICHUS
(akTrdeckas pabouas yacToTa rmpeobpazoBaTes MONEPKUBACTCS HA 331aHHOM YPOBHE, 32 CUET YEeTo
obecrieunBaercst ee CTabHIBHOCTD, 8 MAKCHMAaJTbHAs JIONTYCTHMAasl Harpy3Ka Orp aHHUHBAETCsl BEPXHUM U
HIDKHHMM TpezieNIaMH KpYTSAIIero MoMeHTa. B mporiecce peryupoBanus KpyTsIEro MOMeHTa (pakTuuecKuit
BBIXOJIHOH KPYTAIIMII MOMEHT MOZIEPKMBACTCS Ha 3alaHHOM YPOBHE, 3a CUET 4ero obecreynBaeTcs ero
CTaOMIBHOCTB, @ BBIXOJIHAS 4acTOTa NPeoOpa3oBaTells OrpaHHYMBACTCS BEPXHUM M HUKHUM IIpeJielaMH
YaCTOTHI.

0: PerynupoBaHue KpyTsIIEro MOMEHTa He akTUBHO, [TH B pexiMe peryIupoBaHus YacTOTHI BPAIICHHS.
1: TIY B pexxuMe peryaupOBaHHs KPYTSIIEro MOMEHTA.

l_lepekmo'{eHHe MEXIY 3TUMH ABYMS pEKUMaMU MOXHO pEaIn30BaTh HaC’l‘pOﬁKOﬁ nporpaMMpreMoﬁ
KJIICMMBI.
Ho korna aktuBHa KieMMa ¢ Q)yHKHHeﬁ 3amnpeTra peryjaiupoBaHus KPYTAIIEro MOMEHTA, ITY ocraercs B

PEKHUME PpETYIMPOBAHNUSA YaCTOTHI BpallICHUA.
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HO.01 Br160p pekrmMa HACTPOHKH KPYTSIIEro 3 ARONCKAR HACTPORIEH 0
MOMEHTa
VYcTaBka KpyTAIIEr0o MOMEHTA C KIaBHATYpPBI
(H0.03)
1 Amnanorossii Bxoa All
2 Amnanorossiii Bxoa Al2
Jlnana3oH HaCTPOHKH 3 IMoTennuomeTp naHenn

4 MMy nbcHBIH BXOJT

5 KoMMyHHKaHOHHEI TOPT

6 Munnmym (u3 All, Al2)

7 Makcumym (u3 All, AI2)
0 HH@;&ﬁ::s::?;;ﬁgg;;Eem 3aBoJcKast HACTpOlKa 150,0 %

Jlnamna3oH HaCTPOUKH -200,0 — 200,0 %

Jlnst BBIOOpa HCTOYHHKA KPYTSIIEro MoMenTa ucronbsyercst H0.00, roe nmeercs 8 BapnaHTOB.

KpyTsamuii MOMEHT HacTpauBaeTcsl B IpoLeHTax, 1 3Hauenue 100,0 % cooTBETCTBYyeT HOMHHAIEHOMY
kpyTsamemy Momenty ITU. Jlnanaszon nactpoiiku cocrabiser -200,0 —200,0 %. Oto 3HaUMT, YTO
MAaKCHMaJbHbI KpYTAIIHii MOMEHT IpeoOpa3oBaTelis BABOE OOJIbIIe HOMUHAIBHOTO.

Korpna xpyTsammii MOMEHT 3anaeTcst monoxutensHeM, ITU paGoraer B mpsMoM HalpaBICHUH.

Korna 3agannblit KpyTSmui MoMeHT oTpuniatenshslif, [TU paboraer B 00paTHOM HanpaBIeHUH.

Bce ncTouHnKM 3a1aHus KPyTAIIET0 MOMEHTA ONHCAHbI HIKE!

0: Iudposas ycraska c knasuatypsl (H0.03)

VeTaBka KpyTAIEro MOMEHTA 3a/1a€TCsl HaNpsAMYyIo 3HaueHneM Hactpoiikn HO0.03.
1: Amnanorossii Bxox All
2: Amnanorossiii Bxog Al2
3: TloTeHIuoMeTp MaHEeNH

VeTaBka KpyTAIEro MOMEHTA 3a/1a€TCsl uepe3 KIIeMMy aHajoroBoro Bxoja. Ha manenn ynpasnenus
JCMC ectb Ki1leMMa BX0/Ia aHAJIOTOBBIX CHrHANOB (All).

B wactaocTH:

Al Bo3mosxHbI BXoaHbIe curHans! 0—-10 B umm 4-20 MA, BeiOupaemble nepeMbrukoii P1 Ha nanenn
YIpaBICHUSL.

IMonbp30BaTesb MOXKET CBOOOHO BHIOMPATH HYKHYIO KPHBYIO 3aBUCUMOCTH 3a/IaHHO} 4acTOTHI OT
BxoaHOTO HanpspkeHus All ¢ momompio P5.31.

4: Wmmynscusiid Bxox (X5)

VcTaBka KpyTAIIEro MOMEHTA 3a/1aeTCsl BHICOKOUACTOTHBIMU UMITYJIbCAMH Uepe3 KieMmy XS5.
XapakTepHCTHKU CHTHAJIA HA MMITYJILCHOM BXOJIe: IMana3oH Hanpspkenus 9-30 B, nnanason yactorsl 0—
100 xI'1. MimimymbcHOE 3a1aHUEe BO3ZMOXKHO TOJIBKO Yepe3 KJIeMMy MHOTO(YHKIMOHAIBEHOTO BXoaa X 5.
COOTHOIICHNE MEK/TY YaCTOTOH BXOAHBIX HMITYJIbCOB KJIEMMBI X5 M COOTBETCTBYIOIICH HACTPOIKOM
ycranasiuBaercs yepes P5.26 — P5.29 u npencrasisier co6oii IByXTOUEUHYIO JIMHEHHYIO 3aBUCHMOCTD, a
100,0 % cooTBeTcTBYIOMNIEH HACTPOIKN UMITYIECHOTO BXOJa — 3TO BEJIMYMHA B MPOLIEHTAX OT HU(poBOit
HacTpoiku kpyTsuiero momenra H0.03.

5: KoMMyHHKalMOHHBIH TOPT
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YcraBka KpyTAIIEro MOMEHTA 3a/1a€TCsl TIOCPEICTBOM Mepeayt JTaHHBIX.

®opwmar gannbIx: -100,0% — 100,0%, npu sTom 100,00% — 3To BeaW4nHa B IPOLEHTAX OT HACTPOUKH
kpyTsmero momenta H0.03.

Wy e KOMIIBIOTEp BEPXHETO YPOBHS Iepe/aeT AaHHbIe Ha KOMMYHUKAIMOHHbIN agpec 0X1000 B
dopmare -100,0% — 100,0%, pu 3tom 100,00% — 3T0 BEIMYUHA B MPOLICHTAX OT HACTPOUKU KPYTSLIETO
momenTa H0.03.

Makc. 4acToTa mpH IPSIMOM
BPALICHHUH C PErYJIHPOBAHUEM 3aBojcKas HacTpoiika 50,00 I'ry
HO.05 MOMEHTa
Jlnana3oH HACTPOHKH 0,00 I'm — MakcumanbpHas 4acToTa
Maxc. yacTtoTa npx 06paTHOM
BPAIICHUH C PETyIHPOBAHHEM 3aBocKas HacTpoiika 50,00 I'rg
HO.06 MOMEHTa
Jlnana3oH HACTPOUKH 0,00 'y — MakcumanpHas 4acToTa

OTH mapamMeTphl UCTIONB3YIOTCS JUISl HACTPOHKN MaKCUMAaIIbHOH paboueil uacToThl MpeoOpasoBaTess MpH
paboTe B MpsIMOM MJIM 0OPATHOM HAINPABICHHH B PEKUME PETyITHPOBAHMS KPYTSIIEr0 MOMEHTA.

Ecnu B pexxuMe peryaupoBaHus KpyTsmiero Momenrta ITH MOMEHT Harpy3Kkyu MeHbIIE, YeM KpY TSNt
MOMEHT JIBUTATElls, YaCTOTa BPAIEHHs BUTaTeNs OyIeT NOCTOsHHO pacTu. Bo m3bexanne aBapuitHbIX
CHTYaIHi, HanpuMep, YTOOBI MEXaHNUeCKask CHCTEMA He TOIUIa BPa3HOC, MAKCUMAJIBHYIO 4 acTOTY BPaIlCHUs
JIBUTATENIS TIPU PETYIHPOBAHNH KPYTSAIIEr0 MOMEHTa HEOOXOANMO OTPaHMIHUTb.

Ecnu B pexxuMe peryanpoBaHus KPyTSIIEro MOMEHTa TpebyeTcst IMHaAMIUECKOE U HeNpephIBHOE

HU3MEHEHHE MaKCUMaJIbHOW YacTOThI, 3TOTO MOXKHO JIOOUTHCS IIyTEM PETYJINPOBAHUS BEPXHETO IIpEacia

4acTOTHI.
Temrt pasroHa py peryJIupoBaHIN SR T 0.00 ¢
KpYTSALIEr0 MOMEHTA
H0.07
JlnamnazoH HaCTPOWKH 0,00-65 000 ¢
Temn Topmoxenns npH 3aBoJICKasl HACTpOiKa 0,00 ¢
08 PeryJIHpOBaHHHM KPYTSIIEr0o MOMEHTa
Jlnama3oH HaCTPOWKH 0,00-65 000 ¢

B pexxiMe peryanpoBaHus KpyTALIEr0 MOMEHTA Pa3HHIla MEXK/y KPYTSIIHM MOMEHTOM J[BUTATeIIsl H
MOMEHTOM Harpy3KH OIIpe/elisieT YCKOPeHHE BPaIleHHs! ABUraTelisl M Harpy3ku. Yacrora BpalieH s IBUTaTeIs
MOJKET U3MEHSTHCS GBICTPO, @ 9TO MOXKET CO3/1aBaTh CHIIBHBIN IyM HIIM MEXaHHYECKOE HATPSDKCHHE.
Hacrpoiika Temrna pasrona u TOPMOXCHUSI B PEKUME PETyJIHPOBAHISI KPYTSIIET0 MOMEHTA 00 ecrieunBaeT
IUIaBHOE M3MEHEHHE YacTOTHI Bpaulenus asurareist. Ho ecim ot puBoja TpeGyercst peakuust GbICTPBIM
M3MEHEHHEM KPYTSIIEro MOMEHTA, TEMII Pa3roHa X TOPMOXKEHHS IPH PEryJIMPOBAHHH MOMEHTa HYKHO
ycranoButb Ha 0,00 c.

Ipumep: Oxue pabounii MeXaHU3M HPUBOIUTCS B IBIKCHHE JIBYMs JABHTaTeIsIMU. I pABHOMEPHOTO
pacrpezieseHus Harpy3KH OJIMH Ipeobpa3oBareiib Ha3HAYASTCS BEAYIIHM U HCIOIb3YET PEIKUM
PperyJMpoBaHus YaCTOThI BPALLCHHS, & APYrOil — BEJJOMBIM M paboTaeT B peXKHME PEryJIMPOBaHUs KPY TSIIETO
MoMmeHTa. DaKTHYECKUTT BBIXOHON KPYTSIIHHA MOMEHT BEAYIIETr0 HCHOIb3YETCs KAK YCTaBKa KPYTSIIETO
MOMEHTa JUlsl BeAOMOro. YToObl IpH 9TOM BEZOMBIH GBICTPO CIIEH0BAI 32 BEAYLIMM, TEMIT pa3roHa 1

TOPMO’KECHHS IIPH PETYJIMPOBAHUI KPYTAIIEro MOMeHTa Ha BegomoM ITH nacrpanBator na 0,00 c.
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I'nmaBa 7: ﬂnarnocnma H YCTPAHEHUEC HeI/ICHpaBHOCTeﬁ

3amurHele GpyHkiun npeodpasosatens JCMC obecnieunBaoT 3QGEKTHBHYIO 3alUTY JUIs

JKCIITyaTanuu ¢ MaKCUMaJIbHOH IIPOU3BOIUTECIBHOCTBIO. HPI/I BO3HUKHOBCHHWY HEUCIIPABHOCTU

npeoﬁpa3OBaTenL 6J'IOK]/[pyeT BBIXO/] U ITOKA3bIBACT KO HECUCIIPABHOCTH Ha ITaHEIIH. npOBepI/IB 0T06pa)](aeMI>Iﬁ

KoJ 1o CHCZlyIOH_Ief;I Taﬁnnue, MOXKHO ONIIPEACIUTH NNPUINHY HECUCIIPABHOCTHA U YCTPAHUTH €€. KpOMC TOTO,

BO3HHUKIINEC HEUCIIPABHOCTH U COOTBECTCTBYIOLIYIO ]/IH(;I)OpMaHI/HO Ha MOMCHT UX ITOSIBJICHUS MOHO IIPOBCPUTH

yepes P2.13 — PC.39. D1o obneryaer noyuck 1 pemeHne npooiaem.

7.1.  Koabl HeucnpaBHOCTel M HE0OX0AHMBbIe Mephbl
G|
1%}
S 8§
=8 E Kox HewncnpaBnocts Bo3MoskHbIE TPUYKHBI Heob6xoauMele neiicTBHs
=
a =
=]
=
1. YBenuuuts Bpemst
3. Caumkom KopoTKoe P
a3roHa.
BpeMsI pas3roHa. p
2. IlpoBepHUTh N3OS0
4. KopoTkoe 3aMbIKaHHE poBep
12 3MUTIO HITH MEALY JIBUTATEISI ¥ KaOes.
(asamu Ha Bexoze [14. 3. Bemonmuts
5. B pesime BEKTOPHOTO HUAECHTH(UKALNIO TApAMETPOB
JIBUTaTeIsL.
yIpaBJIeHUs HET
MieHTHUKALI] 4. IlpoBepurs xapakrep
[1apaMeTpOB ABHIaTels. HarpyskH Ha IpeMeT
6. Peskoe ysemmucHie PE3KOro BO3pacTaHHsI.
HArpy3KU U PasToHe. 5. YMEHBIIUTH BETUYUHY
OPCHPOBAHHS KPYTSAILIETO
Ileperpy3ska o To 7. Ciumkom 6oibmoe (b
1 E001 perpy <y MOMEHTa WIH U3MEHUTDH

IIPH PasroHe

(opcupoBanne kpyTsero
MOMEHTa BPYYHYIO WIIH
HeTpaBUIIbHAsE HACTPOHKA
kpuBoit U/f-
peryIMpoBaHus.

8. Huskoe HanpsbkeHue.
9. Beibpan
npeodpa3oBaTelb 4aCTOThI
CJIMIIKOM MaJioi
MOII[HOCTH.

10. TIoBTOpHBIH ITyCcK IIpH
BpAIaIONIEeMCsl IBUTATENE.

3HayeHue kpusoit U/f-
peryJMpoBaHus.

6. TIpoBepHTb HampsHKEHUE
MTUTaHKUS U HAaIPsDKEHUE 3BEHA
MOCTOSIHHOTO TOKa.

7. BwiOpaThb
npeobpa3oBaTesh YacTOTHI
6oJiee BBICOKOTO YPOBHSI
MOIIHOCTH.

8. YMEHBIIUTb OTPaHUYCHHE
TOKA MM BBITIOJHUTH 3aITyCK
C MOJIXBATOM JIBHTaTeJIs.
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ITopsinkoBbIit
HOMep

JacTOTE BpallCHUA

3. Peskoe yBennueHue
Harpy3Ku npu pabore.
4. Huskoe HampsKeHHE.

5. Bribpan
peoOpa3oBaTesb 4aCTOThI
CIIMILIKOM MaJoi
MOIIHOCTH.

€HCIIPAaBHOCTh 03MO>KHBIE IPUYUHBI €00X0IUMBbIe IeHCTBHUS
Kon H B HeoG
1. CaumkoM KopoTkoe 1. YBenuuuth Bpems
BpeMsl TOPMOIKEHHSL. TOPMOKECHHS.
2. KopoTkoe 3aMbIKaHHE 2. TIpoBepuTh H3ONALUIO
Ha 3eMJIIO WIN MEXIy JIBUTATENs ¥ Kabes.
(azamu Ha Beixoge IT4. 3. BbINOJHUTD
3. B pexume BEKTOPHOTO UICHTHUKAIMIO TapaMETPOB
YTpaBICHUS HET JIBUTATEIISL.
MICHTH(IKALIH 4. IIpoBepHTH HArpPy3Ky.
apaMeTpoB JIBUTaTes.
P poB A 5. YMEHBIINUTH BEIUYUHY
4. Pesk BEJINUCHU
5 E002 Tleperpyska mo Toxy €3K0C€ yBCIMICHHE (hopcupoBanHs KPYTSAIIEro
[pH TOPMOXKCHHUH | HATPY3KH ITPH TOPMOKCHUH. | pomeHTa WM M3MEHUTH
5. UpesmepHoe 3nauenue kpusoi U/f-
(bopcupoBaHue KpyTAIIEro | peryJinpoBaHHs.
MOMCHT4 BPY1HYIO HIIH 6. YBenuuuTh Bpems
HepaBHIIbHAsk HACTPOKa TOPMOSKEHHS HIH
KkpuBoii U/f- UCIIOJIB30BaTh CBOOOTHBII
peryIupoBaHHus. BEIOET.
6. Cmikom Gosbitas 7. TIpoBepuUTH HaNpPsHKEHUE
HHEPLHA Harpy3KH. NUTaHUS U HaIPsHKEHNE 3BEHA
7. Huzkoe HanpsKeHHE. MOCTOSIHHOI'O TOKa.
1. Kopotkoe 3aMbIkaHne
1. TIpoBepHTH H3ONIALUIO
Ha 3eMJTIO W MEXITy
JIBUTATEIS U KaOes.
tazamu Ha BeIXOJE [TH.
2. BrmonHuTh
2. B pexume BEKTOPHOTO
nICHTHGUKAIMIO TaApaMEeTPOB
YIpaBICHUS HET
JIBHTATEIISL.
HACHTU(DHUKALUT
Ieperpyska 110 TOKY | mapameTpos JBHTaTeIs. 3. Tlposeputs Harpysky.
3 E003 TIPU TIOCTOSIHHOM

4. TIpoBepHTh HaTpPsSDKCHHE
MUTAHHS U HAIIPSDKCHHE 3BEHA
HOCTOSIHHOTO TOKA.

5. Bribpars
npeobpa3oBaTesh YacTOTHI
6oJ1ee BBICOKOTO ypPOBHS
MOIIHOCTH.
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= 2 Koz Hewncnpasrocts Bo3zmosxHbIe TpUIUHED HeobxomuMele neiicTBUS
=
3 =
S
=
1. Bricokoe BxoaHoe 1. OtperymmpoBath
HamnpsHKEeHUE. HAIpsHKEHHE 10 HOPMAIBHOTO
2. CnumkoMm KOpoTKoe AuarasoHa.
BpeMs pasroHa. 2. YBenuuuTh Bpems
3. Ilpu pasroHe BpameHuto | Pa3roHa.
4 F004 [epenanpsokenne | ABATATENs IOMOTAeT 3. TIpoBepuTh Harpysky.
1IpU pasroHe BHCINHES yCHIIHE. 4. YcraHoBHUTH 010K
4. He ycranoBieHsl 610K TOPMOKEHHS U TOPMO3HO#
TOPMOKEHHS U TOPMO3HOH | pesucrop.
pe3uCTOp. 5. TIpoepuTs 3azemienue
5. 3asemiieHHE MOTOPHOTO | MOTOPHOr'O KaOess Hiu
kabes uiIm MoTopa MOTOpa.
1. Bricokoe BxoaHOE
1. OtperymmpoBath
HamnpshKeHUE.
HaIpsDKEHHE 10 HOPMAIBHOTO
2. ChumkoM KopoTKoe NHaTa3oHa.
BpEMsl TOPMOXKEHUSL.
P P 2. YBenuuuTh Bpems
5 E005 Iepenanpsokenne | 3. Tlpu Topmoxenun TOPMOSKEHHS.
TIPH TOPMOKEHHUH | BPAIICHHIO BUraTEIst
3. TIpoBepuTh Harpysky.
TIOMOTaeT BHEIIHEE YCUIIHE.
4. YcraHoBHUTH 070K
4. He ycranoBieHsl 010k .
. | Topmoxenus n Topmo3HOit
TOPMOKEHHS U TOPMO3HO#
pesucrop.
pesucrop.
1. OtperymmpoBath
1. BbIcokoe BXOAHOE HaIpsDKEHHE 10 HOPMAIBHOTO
[epenanpspkerne | HAIPDKCHHC. YPOBHL.
6 E006 npu noctostHHoi | 2. Tlpu pa6ore Bpamennio | 2. OTperynmposats
YacTOTE BPAIICHUS | IBUTATEIS] TOMOTaeT HarpysKy Wid yCTaHOBUTH
BHEIIIHEE YCHITHE. 3. OJIOK TOPMOKEHUS U
TOPMO3HOI1 pe3ucTop.
1. BxoxHoe HanpspkeHUE
1. OtperymmpoBath
BHE JIMaNa30Ha, yKa3aHHOTO
HaIIpsDKEHHE 10 HOPMAIBLHOTO
B TEXHUUECKHX
7 £007 Orka3 nuTaHus JUIs JWara3oHa.

nernei ynpapjaeHus

XapakTCepUCTHUKaX.

2. He cpabaTsiBaer peie
WM KOHTAKTOP.

2. TlpoBeputh pene uiam
KOHTaKTOP.
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1. IlpoBepuTh HampsHKEHUE
1. Huskoe BxoaHOe posep P .
. ITUTAHUS U KJIEMMBI CHIIOBOH
HaNPsDKEHHE WIN IT0X0
Lenu.
KOHTAKT. N
. IIpoBeputs Benmun
2. Hamnpsoxenue 311T ne B posep i
Mpocazaxa nanpsokenns 3I1T.
8 E008 HOpMe.
HaNPSKEHUS 3. O6parutscs 3a
3. He 3amblIkaercs pene N .
TEXHUYECKON MOANEPIKKOH
HJIM KOHTaKTOpP.
WM 3aMEHUTH KOHTAKTOP.
4. HencnpaBHa maHenb
4. OO6paTuThCs 32
YIpaBIeHHUsL. N o
TEXHUYECKON MOAIEPIKKOM.
1. Kopotkoe 3aMbIkaHnE 1. TIpoBepuThH H3ONIALUIO
MEXKIy (pa3aMM Ha BEIXOZE | ABUTATENs M Kabes,
4. OTCOCJIMHUTH Kabeib
2. CIHIIKOM JUTMHHBIA ABHUTaTeIIs U IIPOBCPUTD,
Kabeb MexKILy ocraercs JIM HeNCIIPAaBHOCTb.
peoOpasoBaTeneM u 2. YcTaHOBUTH BBIXOJHOM
9 E009 HencnpaBrocTs | ppurarenem. JIPOCCEb.
I a30BaTest
peoGpasosate 3. Tleperpes IGBT- 3. O6parutecs 3a
MOYJIS. TEXHUYECKOH MOIePIKKOH.
4. Tlospexnenue IGBT- 4. O6paTuThCS 32
MOJYJIS. TEXHUYECKOM MOIEPIKKOH.
5. HenpaswuibHas pabota 5. OOparuTtbes 3a
IIPUBOJA. TEXHUYECKON MOIJEPIKKOM.
1. ®aza tpexdasHoii ceTn
HMUTAHUS OTCYTCTBYET WIIN 1. IlpoBepurs nuTaHuUe.
OOGpEIB (a3sl HA .
10 E010 pbiB ¢ MMeeT IUI0XOW KOHTAKT. 2. OGparuThes 32
BXOJIE N .
2. OGHapyXeHBI TEXHUYECKON MOEPIKKOM.
OTKJIOHCHHS OT HOPMBL.
1. HewcnpaseHn kabenb oT
peoOpa3oBaTes 4acTOTh
1. IlpoBeputh ABHTATENb U
K JIBUTATEIIIO.
5 KabeJb.
. Brixon
2. O6parutecs 3a
npeo6paszoBaresst 4acTOThl TeXHHYCCKOH MOIIEDIKKOH
11 EO11 OGpsIB dasbl Ha | yecuvmerpraen min p ’
BBIXOJIE oTCyTeTBYeT (asa. 3. OOparuTtbes 3a
TEXHUYECKON MOIJIEPIKKOM.
3. HewucmpaseH kabenb
JIaTYHKOB TOKA. 4. OGparuthes 3a
TEXHUYECKON MOICPIKKOM.
4. Heucnpasen IGBT- P
MOJLYJTb.
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Kopotkoe I1py BKIIOUEHHOM MHTAHUH
IpoBeputs ABUTATEIb U
12 E012 3aMBIKaHHC Ha pacniozHaercs K3 nBurarens K;6em,p
3EMITIO ’
Ha 3eMIII0.
13 |Pe3epBHBIit
1. Caumkxom Gonbiioe
3Ha4YeHue (opCHPOBAHUS
KpPYTSLIEro MOMEHTa IpH 1-
pyTAm P 1. YMeHbIINTDH 3HAUCHHE
M U/f-perynupoBanuu.
dopcupoBanus KpyTAIIEro
2. CnumkoMm KOpoTKoe MOMEHTA.
BpeMsi pasroHa u
P P 2. YBenuuuTh BpeMs
TOPMOKCHHSI.
pas3rona u TOPMOKEHHSI.
3. HenpaBunbsnas
o 3. TIpoBepuTh mapameTpsl
HACTpOiKa ITapaMeTpoB
JIBHTATEIISL.
JIBHTATEIISL.
Ieperpy3ka . 4. YMEHBIINTH OTpaHUYCHHE
14 E014 ceperpys 4. TloBTOpHBIif ITyCK MpH P
npeobpasoBaress TOKa WM BBIIOJIHUTH 3aITyCK
BpAIAIONIEMCs JABUTaTele.
C MOAXBATOM JIBUTATEIIsL.
5. Chumkom HU3KOe
5. IlpoBeputh HaNpsKEHUE
HAIPSDKEHNE TEKTPOCETH.
SIIEKTPOCETH.
6. Cnumkom Gobiias
6. TIpoBepuTh HarpysKy.
Harpy3Ka WIH 3aKJIMHUIO
TPUBOSL 7. 3amMeHHTb
npeobpa3oBaTelb YacTOTHI Ha
7. BwiOpan peobp -
6oJ1ee MOIIHBIH.
npeo6pa3oBaresb YacTOTHI
CJIMILIKOM MaJIoi
MOII[HOCTH.
1. Henpasunbsnas
HACTpOiKa ITapaMeTpoB
P P P 1. TIpoBepuTh mapameTpsl
JIBHTATEIISL.
JIBHTATEJISL.
IMeperpy3ka 2. Chumkom HU3KOe
15 EO015 perpy 2. TIpoBepuTh HampsHKEHUE
JIBUTATENs HaIPSDKEHNE dTEKTPOCETH.
SIIEKTPOCETH.
3. Caumkom Gonbmras
3. TIpoBepuTh HarpysKy.
Harpy3sKa WIH 3aKJIMHUIO
HPHUBOJL.
1. CnuikoM BBICOKast
. | 1. ObecrieunTh HOPMATBLHYIO
TeMIeparypa OKpy Karomei o
TeMIepaTypy okpyskaromiei
cpespl.
cpesbl.
2. 3acopuiachk 2 Ouncrits
16 EO16 Heperpes IGBT- | peyrpnamonnas pemerxa. )
MOy s BEHTHJISILIHOHHYIO PEIIETKY.
3. TloBpexnaeH
3. 3aMeHHTH BEHTHIIATOD.
BEHTHIIATOP.
4. OoOpaTuThCs 3a
4. TloBpexaeH IaTduK N .
TEXHUYECKOH MOICPIKKOH.
neperpesa IGBT-monyns. P
o OO6paTHThCs 32 TEXHUYECKOH
17 E017 Cooit mamsTu IMoBpe:xnenne ynna namsTy. P

MOICPIKKOM.
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1. Curnan BHemHeH
OLIMOKH uepe3 KIeMMy I B 5
. Bemomnauts copoc.
Hencnparocts | yyorodynxumonanssoro P
18 E018 BHEIIHETO widposoro Bxosa X. 2. OO6paTuThCs 32
000pyI0BaHUS TEXHUYECKON MOAJEPKKOH.
2. HeucnpaBHocTh
KIJIEMMBI.
" OOpaTHThCS 32 TEXHHYECKOH
19 E019 Pesepaublii P o
MIOJIJICPIKKOH.
" OOpaTHThCS 32 TEXHHYECKOH
20 E020 PesepBublit P o
MIOJIJICPIKKOH.
1. IlpoBepuTh HaJICKHOCTD
1. IloBpexkneHne naTdnKa posep "
(ibexre Xomna ¢ukcarmu nardanka Xomia u
Ommbka ratunka | TOKa Ha 5 .
21 E021 mITeKepa.
TOKa 2. HewucnpaBHOCTH ILTAaTHI
2. OGparuTtbcs 3a
[PUBO/IA. N "
TEXHUYECKON MOJIEPIKKOH.
1. Cnuikom BBICOKast 1. IlpuHSTH MEpHI IO OTBOLY
TeMIIepaTypa JABUraTels. TEIlIa OT JIBUTaTes.
22 E022  |lleperpes mpuratens| 2. HeucrnpaBHOCTh 2. IlpoBeputh DaT4NK
JIaTYMKA TEMIIEPATyPhl TeMIIepaTypbl ABUTATEIS U
JIBHTATEIISL. €ro MOJAKIIOYCHHE.
1. He B nopsiaxe cam
KORTAITOp 1. 3aMeHHTH KOHTAKTOP.
HewncnpaBHocTts .
23 E023 P 2. OOparutbes 3a
KOHTaKTOpa 2. He B nopszke rata o o
TEXHUYECKON MOJEePIKKOH.
NIPUBOJIA U TUTAHHUE.
1. Co6oii xommbrOTEpa LI
. BEPHTH KOMIIBIOT!
BEPXHETO YPOBHSL. PoBep OMIIBIOTED
BEPXHETO YPOBHS U
2. He B nopsiike JIUHUS coeaHeHMe
Ommbka nepegaqn :
24 | E024 Pl CBSI3H.
JTAHHBIX . 2. IlpoBepuTH JIMHHIO CBS3H.
3. Hesepnas HacTpoiika
4 3. IlpaBUIIBHO HACTPOUTH
. TIapaMeTpoB I LVl
apaMeTpos riepesia Hapamerpabl.
JTaHHBIX.
1. He moxxomuT Mozenb
SHKOZEpa. 1. IlpaBHIIBHO HACTPOUTH
2. Ommbka npu rapaMerpbl SHKOJepa.
25 E025 Hencnipasrocts HOJIKIIIOYCHUH SHKOEepa. 2. TlpoBepuTh NOAKIIOYECHHE.
SHKOJIEepa
3. DHKoep OBPEX/ICH. 3. 3aMeHHTb SHKOJEP.
Hencrnpasna 4. 3amenuts miaty PG.
4. mnara PG.
1. Henpapuibnas
HacTpoiiKa napameTpoB 1. CBpocuts napaverput
C6oit P pamerp JIBUTATEIISL.
uaeHTUGuKanuy | ABATATCIs.
26 E026 G 2. TIpoBepuTb, IOIKIIOUEH
rnapameTpoB 2. ClUIIKOM J0JITO€ BpeMst
JI1 IpeoOpa3oBaTelib K
JIBUTATEIS WJICHTH(UKALHT
JIBUTATEIIO.
apamMerpoB.

178




H
: 5
E( § Koz Hewncnpasrocts Bo3zmosxHbIe TpUIUHED Heo6xoaumele qeicTBHS
S =
=
Crnumikom Gosbioe IpoBepuTh NPaBUIBLHOCTD
27 F027 OmmbKa MCXOJHOH | HECOOTBETCTBHE apaMeTpoB JBUTaTels,
HO3HIHU apaMeTpoB JIBUIaTesst 0COOEHHO HE YCTaHOBJICH JIH
(haKTHYECKUM YCIIOBHSIM. MaJiblii HOMUHAJIBHBIN TOK.
1. Cauumkxom Gonbmias
Harpy3sKa WIH 3aKJIMHUIO 1. TlpoepuTh ABUTATETb U
JIBUTATENb. HarpysKy.
2. IlapameTps! ABUTATENS 2. Tlompo6oBath 3ammyck B
AmmaparEas sAmMIa| o naentudunuposansl win | pexume U/f-perynuposanust.
28 E028 OT Meperpys3Ku 1o
ToKy HE NOMYIICHBL. 3. BbiGpath
3. Bribpan npeo6pa3oBaTesb YacTOTHI
npeobpa3oBarelb YacTOThl | GoJiee BEICOKOTO yPOBHS
CITMIIKOM MaJoit MOII[HOCTH.
MOII[HOCTH.
1. HenpaBunbsnas
HACTpOiKa NapaMeTpoB 1. CO6pocuts mapameTpsl
SHKOJZIEpa. SHKOJIepa.
IpeBbimenue 2. Her npentudukanun 2. BEIIOTHUTE
29 E029 | gacToTsl BpauieHus | TapaMeTPoB. neHTHGUKAIMIO TApaMEeTPOB
JIBUTATEIIS, 3. HepauuoHanbHas JIBHTATEIsL.
HacTpoiika napamMeTpoB 3. Hactpouts napamerpsl
IPEBBIICHUS YaCTOTHI PAaIOHAJBHO.
BpAICHUS JBUTATEIIs.
1. Henpapuibsnas
HACTpOHKa IapaMeTpoB 1. CO6pocuth mapamMeTpsl
SHKOJZIEpa. SHKOJIEpa.
Henonycrumoe 2. Her npentudukanuun 2. BBINOJIHUTH
30 E030 OTKJIOHEHHE [apaMeTpoB. neHTH(GUKAIMIO TApaMETPOB
YACTOTE BPALICHHS | 3 HeparoHanbHAs JIBHTATEJIsL.
HAcTpoiiKa NapamMeTpoB 3. Hactpouts napameTpsl
HPEBBIICHHS YaCTOTHI PAaIOHAJIBHO.
BpAILCHUS JIBUTATEJIs.
1. Curnan o6paTHO# CBA3H 1. Hactpouts P9.26 na
MU J1-perynsropa MeHblIEe
3Ha4YeHUs HacTpoiiku P9.26. TOAXOUATHCE SHATCHHE. .
Totepst 06paTHON | 5  OremoucH KoHTYp 2. TIpoeputb CHIHAIBHBIH
3] £033 cpssu [TMJT- oGpatHoii cassu TTHJL- kabestb 00paTHOM CBsA3H

perynsaTopa Bo
BpeMsi paboThI

perynsTopa.

3. HeucnpaBHocTh
JlaT4nKa 0OpaTHOM CBSI3H
[N ]1-perynsaTopa.

[TN]]-perynsaropa.

3. IlpoBepuTh JaT4MK
obpatHoi cBsi3u [TH/I-
peryJsTopa.
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1. Uepes kemmy
- MHOTO(YHKIIHOHAIBHOTO
0JIb30BaTENIbCKAs
32 E035 Bxona DI moctymun curman | 1. Bbimonnuts c6poc.
ommubKa 1
3aaHHOM IOJI30BATEIEM
omnbku 1 (dyHkuus 44).
1. Uepes kemmy
- MHOTO(YHKIIHOHAILHOTO
0JIB30BaTENIbCKAs
33 E036 Bxona DI mocryrmut curaan | 1. BBITOIHHTE cOpoc.
omubKa 2 ol ocry ¢ P
3aaHHOM ITOJIb30BATEIEM
omubku 2 (GyHKuus 45).
1. daxkTHyecKuit BBIXOHOM
Tlonp30BaTenbeKuii | TOK OOJIbIIE 3HAYCHHS
34 E065 0J1b30BATCIILC 1. BemonHHUTE cOpoc.
TOpOr MEpErpysku | gacTpoiku
PC.05

Ecnu Bo3HUKIN HpOﬁHeMLI, KOTOPBIC HE YIA€TCA PEIIUTh CaMOCTOATCIIBHO, 06paTI/lTeCI> K MECTHOMY

JUCTPUOBIOTOPY WM B HAaIlly KOMITAHUIO.
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I'naBa 8: OcmoTp M TexHHMYeCKOe 00CTyKMBAHUE

IMox BAMsHEEM TeMIIEpaTyphl OKPY KaIOIIeH CpeJIbl, BIaXKHOCTH, TIBLIH, BUOPAIMH, CTapEHHs
BHYTPEHHHX KOMIIOHEHTOB M MHOTUX JIPYTHX (haKTOpOB B IIpeoOpa3oBaTesie 4YaCTOThI BOSHUKAIOT CKPHITHIE
nieeKThI 1 Cpok CIty:kObI peoOpasoBarens cokpamaercs. I1o3ToMy HE0OXOANMO TPOBOJUTH €KEIH €BHBII

OCMOTp M PETyJIIpHOE TEXHHIECKOe 00CTy)KHBaHNE TTPeoOpa3oBaTess YaCTOTHI.
8.1. Onepanuu exxeJHEBHOI0 0CMOTpa

1. HMmeercs mu HeoOBIYHOE M3MEHEHHUE IITyMa IIpu paboTe aBUraresns?

2. Mmeercs nmu BuOpauus ABUTaTeNs npu padore?

3. McnpaBeH 1u 0XJIaX a0 BEeHTUIATOP NpeobpasoBaress?
E’kenqneBHasi OUHCTKA:

Bcerga nepxure npeodpasosarens B uncToTe. TIAaTeNbHO yAaNsMHTE NBIIb, CKOHBIIYIOCS Ha
MOBEPXHOCTH Ipeobpa3oBatels, MpeJOTBPAIlaliTe MoMajaHie BHYTPh HETO IbLIH, 0COOEHHO METAILIMYECKOH,
BOJISTHOTO MApa M MACIISIHBIX OPBI3T, a TAKXKe yJalAiTe MaCIAHbIE IATHA C OXJIAXK/IAIOMIETO0 BEHTHIIATOPA
npeobpaszoBarens.

8.2. Omepanuu peryJsipHOro 0CMOTpa

HexoTopslie MecTa, KOTOPBIE CII0XKHO IPOBEPSATH EKEAHEBHO, OCMOTP CJIEyeT IPOBOJMTE C PETYIAPHBIMH
uHTepBanamu (3—6 MecsIes).

1. IIpoBepHTH BEHTHJIALMOHHYIO PEHICTKY M IPOIYTh C IIOMOIIBIO Hacoca.

2. IIpoBepHTh HAJIEKHOCTH 3aTSHKKH BHHTOB.

3. TlpoBepuTh KI€MMBI Ha IPEIMET UCKPEHUS.

4. TlpoBepuTb H30JSANUIO CHIIOBOH IIEMH.

IMpumeuanne: IIpy u3MepeHHN CONPOTHBIICHHS H30JIAIUK MeraoMMeTpoM (500 B=) cuioBast 1ens 10mKHa

OBITH OTKJIIOYEHA OT Hpeoﬁpa3osa"renﬂ YacTOThl, a 300U [EIH YIIPaBJICHUS METraOMMETPOM HE

npoBepsiercs. VicnbiTanne BBICOKHM HaIpsDKCHHEM He TpeGyeTcst (OHO IPOBOAMIIOCH IIPH 32 BOACKOM COOpKeE).
8.3. 3amMena u3HAIIMBaeMBbIX AeTaJeil

IpeoGpasoBareb YacTOTHI COOpPAH M3 PA3INYHBIX TEKTPOHHBIX KOMIIOHEHTOB, KOTOPHIC B X0JI¢ IKCILTyaTaI[ui
M3HAIIMBAIOTCS, CHUOKAs €r0 TIPOU3BOAUTENBHOCTE. UTOOB! 00eCeunTh CTA0MIBHYIO U HAJICKHYI0 paboTy
npeobpas3oBaresst 4acTOThI, CIeyeT IPOBOIUTH NPOGHIAKTHYECKOE 00CITYKHB aHHE U PETYJIAPHO 3aMEHSTh
ClIeIyIomue KOMIOHEHTEL.

1.  OxJaxaalouMii BEHTHIATOP
Cpoxk ciry>kObl ITOJIIUITHEKA BEHTHIIATOpa BHyTpeHHero oxnaxaeHus [T cocrapnser 1o 15 000 vacos. Ilpu
MOSBJICHNH HEOOBIYHOTO 1ITyMa, BUOPALMN MIIH CHHYKEHHSI CKOPOCTH BPAIICHHs BEHTUIIATOP HYXKHO
HEMEJJICHHO 3aMEHHUTb.

2. Kongencatop GpuibTpa NOCTOSTHHOTO TOKA
Konnencarop ¢uibTpa CHII0BOI LeIH NpecTaBIseT co60if aTIOMUHIEBBIH TEKTPOITHTHIECKHI KOHIEHCATOP
60JIBIION €MKOCTH, KOTOPBIH M3-3a H3HOCA I10]{ BIUSIHUEM UMITYJIBCHOTO TOKA, OKPY’KaloIIeil Cpe/Ibl M YCITOBHIHA
9KCIUTyaTaly Hy>KHO MEHSATh Kaxble 4—5 JieT.

3. KoHTaKToOp mepeMeHHOro ToOKa
U3-3a BIMsIHUS OKpYXKaromiel cpeabl (0COOCHHO MPY CHIIBHOM 3aIbIIGHHOCTH) U KOMMYTAI[MH OOJIBIINX TOKOB

BO3MOXKHO T'yJICHUE 3TOTO KOMIIOHEHTa. B 3TOM cilydae ero Hy»KHO CBOCBPEMEHHO 3aMEHHUTb.
8.4. XpaHeHue nmpeoGpa3oBaTesisi YaCTOTHI

l'[pn BPEMEHHOM U JUITUTEIIBHOM XpaHCHUH npeo6pa3OBaTeJm TIOCJIC IMTOKYITKA HY’KHO YYHUTBIBAThH CICAYIOIICE:

1. Xpam/rrr; €ro CiIeayer B Ole‘HHaJ'[BHOﬁ WM aHAJIOTMYHOM YIaKOBKe.
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2. Ilpu n1uTENnbHOM XpaHEHUH TIOPTUTCS dIEKTPOIUTHUECKHIT KoHAeHecaTop. Uepes Kax/pie 2 rojia HyKHO
o0s3arenbHO moakmoyath [T Kk 37IeKTpoceTH MUHUMYM Ha 5 4acoB, IIPU 3TOM BXOJHOE HANpsDKEHHE HYKHO
MEJITIGHHO TOBBIIIATE JO HOMHHATIBEHOTO C IIOMOIIBIO PETYIATOPA HANPSKEHUSL.

8.5. YciaoBus rapaHTHH Ha npeodpa3oBaTe/b
becnmatHas rapaHTHs pacripoCcTpaHseTcsl TOJBKO Ha caM npeobpasosatens. Ecim Heo6xoammo

JIOTIOJTHUTENIFHOE CTPAXOBAHHE OTBETCTBEHHOCTH, 3aCTPaxXyiTe HMYyIIECTBO B CTPAXOBOH KOMITAHUH.

1. B orcyrctBHE 0OCOOBIX OOCTOATENLCTB HAllla KOMIIAHMS HECET OTBETCTBEHHOCTh 33 HEHCHPABHOCTU M

MOBPEXK/ICHNUS, BOSHUKIINE B TeUeHHE Cpoka jeiictBust rapantuu (12 mecsues). Ilo ucreyennu 12 mecsuen

PEMOHT BBITIONHAETCS 32 Pa3yMHYIO IUIaTy.

2. B creayromux cHTyalusx peMOHT SIBJISETCS IUIATHBIM JaKe B TEUSHHE rapaHTHIHHOTO cpoka (12 MecsueB):
1) Tlomp3oBaresnsb He COONMIONACT YKa3aHUS U ISHCTBYET HENPABUIILHO, YTO IPHBOJUT K MOBPEKICHUIO
IIPUBOJIA.

2) TloBpexxaeHus M3-3a IOKapa, HABOJHEHHs WIIH yJapa MOIHMY, U3-32 aHOMAJIBLHOTO HATPSHKECHUS
WM IPYTUX CTUXHUIHBIX O€/ICTBHIL.

3) IIpoGaeMsl ¢ H3IeNHEM H3-3a CAMOCTOSATEIBHOTO PEMOHTA MITH BHECEHHS N3MEHEHHH.

4) Korga Openna, ToBapHBIH 3HAK, CEpUHHBI HOMEp W 3aBOJACKAs TaONMYKa IPOM3BOIUTEINS

OTCYTCTBYIOT U1 HEUYUTACMBIC.

Hessimutara gener no JI0TOBOPY KYIUIH-ITPOJAXKHU.
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1.1 B caenyromeii Tabnuie NpuBeAeHbI JaHHBIC, PEKOMEHAyeMble mponsBoauteneM. C yuetom

Ipunokenue A: Tabduumna BbIOOPa KOMIIOHEHTOB IS
AMHAMHYECKOT0 TOPMOKEHUS

peanLHoﬁ CHUTyalllH MOJIb30BaTCIIM MOT'yT BLIﬁI/IpaTL PE3UCTOPEI C APYTUMHU XapaKTEPUCTUKaAaMHA (HO

COITPOTHUBJIICHUE HE MOXKET OBITH MEHBIIIE PEKOMEHIOBAHHOI'O 3HAYCHHUS B Taﬁnnue, a MOIITHOCTb MOJKET

ObITh 6071b110#). TOPMO3HOI pe3ucTop ciieyeT BLIOMPaTh O MOITHOCTH, BBIpaOaThIBAEMOM

JABUTATCIIEM B TCHEPATOPHOM PEIKUME B yCIOBUAX MPAKTHICCKOIO IIPUMCHCHU . OHa 3aBHCHUT OT

UHEPLUUHA CUCTEMBI, BDEMEHHA TOPMOKCHUS, TOTCHIIHATBHON DHEPTUU HArpy3KHU U Tak Jajiee. Boobmie

TOBOps, UEM OoJbie HUHEPIUS CUCTEMBI, Y€M KOPOY€ BPEMS TOPMOKECHHUA U YEM Jalle ObIBaeT

TOPMOKECHHUEC, TEM 0oJtbIIIe I0JKHA OBITH MOLIHOCTh TOPMO3HOT'O PE3UCTOPa U MCHBIIC €TO

COIPOTHUBIICHHE.
Pexomennyemast Pexomennyemoe Bnok
Moxess ITU MOIIHOCTh COIPOTHUBIICHHE TOPMOKCHHSL Buemnee
TOPMO3HOTO TOPMO3HOTO BHYTpPCHHHIA/ HCIIOTHEHHE
pesucropa pesucTopa BHELIHHI
Tpexdasnas cern, 220 B
JCMC175TMN 150 Br >110 Om
JCMC21TMN 250 kBt >100 Om CraHgapTHBIH
JCMC222TMN 300 Br >65Om BCTPOCHHBIH
JCMC240TMN 400 Br >45 Om
Tpexdasnas cern, 380 B
JCMC175SMN 150 Br >300 Om
JCMC215SMN 150 Br >220 Om
CranapTHbIit
JCMC222SMN 250 kBt >200 Om
BCTPOCHHBIH
JCMC240SMN 300 Br >130 Om
JCMC255SMN 400 Br >90 Om
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Ipuioxenue B: Onucanue npoTokoJia nepeaavyu
nanHbix (MODBUS)

2.1. ®opmart NpoTOKO.JIa

®opmar MODBUS RTU
u )4
Hrepsan | Anpec Kon KonrponbHas Hrepsan
coobuienwuii > 3,5 JlaHHBIC COOOLIEHMI >
BEAOMOro | hyHKIMHU cyMma
CHMBOJIOB 3,5 cuMBOJIOB

Hauvano kagpa K
OHeL kagpa
Maket PDU H kanp

2.2.  Axpec BegomMoro
2.2.1. (0 - mmpokoBeHaTeILHBIN afpec, IMANA30H HACTPOIiKN agpeca BexomMoro — ot 1 10 247)
2.3. Maker PDU

2.3.1. Koa ¢pynkuun 03:

CuuTtbIBaHUE (byHKHHOHaHI:HBIX mapaMeTpoB, pa6oqer0 COCTOSIHUS, ITapaMETPOB MOHUTOPHUHI'A U
I/IHq)OpMaJ_[]/[I/[ O HCHUCIIPAaBHOCTAX HECKOJIBKUX npeo6pa3OBaTeneﬁ, a TaK¥K€ OJHOBPEMEHHOC CYUTBIBAHUEC
ImapaMeTpoB npeo6pa3OBaTen;1 MakKCHUMYM C IIECTBIO MOCIICAOBATCIIBHBIMU aIpeCaMu.

3anpoc BEIYIICTO:

N Munanumit .
Crapmmii 6aiT HV .~ . Munaamuit
HAYANBHOO OaiitT Crapmmii 6aiT Gaiir
[Taker PDU 03 HayaJbHOTO KOJIM4ecTBa
aznpeca KOJTHYECTBA
aznpeca perucrpos
peructpa perucTpos
peructpa
JIMHA TaHHBIX
A . 1 1 1 1 1
(baiit)
OTBeT BEIOMOTO:
KomaecTBo CUMTHIBAEMBIX 0alTOB (2 X CunTsIBacMbIe
[Maker PDU 03
KOJIMYECTBO PETUCTPOB) JIaHHBIC
JlnvHA TaHHBIX 1 1 2 X KOJINYECTBO
(Gaiit) perucTpos

2.3.2. Koa ¢pynkuuu 06 3amucek B namsate EEPROM):

l'lepe3armc1; KOMaH/JbI YIIpaBJICHU, paﬁoqeﬁ YHacTOThI U (byHKLU/IOHaHBHBIX ImapamMeTpoB OJHOTO

peoOpasoBarels. 3ampoc BeIyIero:

Crapumii N .
pv Mutaaimii 6ait .~ . Muna it
Oaiit HAYANBHOTO Crapmmii 6aiT Gaiir

[Taker PDU 06 HayaJbHOTO KOJIM4YecTBa
ajpeca KOJIMYeCTBa

azpeca perucrpos
perucrpa perucrpos

peructpa

JlmHa TaHHBIX
(GaiiT)
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OTBeT BEOMOTO:

oo Munapmmii
Crapmmii 6aifT M
Gaiir
KOJIMYECTBa
erUCTROB KOJIMYECTBa
peructp perucTpoB

CTgapgiHH Muaqmmii 6aiT
Iaker PDU 06 HAYANBHOTO HA4aJabHOTO
azpeca ajipeca
peructpa peructpa
JlnuHa TaHHBIX
o 1 1 1
(GaiiT)

2.3.3. Koa ¢pynkuun 10 (3amuce B namsite RAM):

HCpC3aHHCI> KOMaH/[bI YIIPaBJICHUS, pa6oqel71 YacTOThI U (1)yHKLII/IOHaJ'II>HI>IX mapameTpoB OJHOTO

peoOpasoBaTes.
Ecnu BO3HUKHET Kakasi-1u00 ommbKa, BEIOMbIH OTKJIOHUT 3aIIpoc.

OTBET UCKIIIOYCHHUSL:

IMaker PDU 0x80 + xox pyHKIMHU

Ko uckimrouenus

JlnnHa naHHbIX (OaiT) 1

1

Kox ucknrouenus YKa3bIBae€T KaTCropuio OIINOKH:

Kox ucknrouenus

CooTBeTCTBYIOMIAs OIIHOKA

01 Hesepublii mapons

02 Omrbka Koja KOMaH bl

03 OmmbKa KOHTPOIBHOI CyMMBI

04 HenelictButenbHbIi agpec

05 HenelicTBUTENbHBIN NapamMeTp

06 HenelicTBuTensHoe N3MEHEHHE
napamerpa

07 Cucrema 3a0510KHpOBaHa

08 Pa6ora ¢ nmamsatsio EEPROM

2.4. TlpoBepka KOHTPOJLHOI CyMMBI

KonTtposnbHas cymma Mnaumii 6aiit CRC

Crapmmit 6aiir CRC

Jlnvna nansIxX (6aiT) 1

1

DyHKIHMS TPOBEPKH KOHTPOIBHON CyMMBI BBITOIHSETCS CIIELYIONNM 00pa3oM:

unsigned int crc _chk value(unsigned char*data value, unsigned char length) {

unsigned int crc_value=0xFFFF;
inti;
while(length--)
{ crc_value*=*data_value++t;

for(i=0; i<8; i++)

{ if(crc_value&0x0001)

crc_value=( crc_value>>1)'0xA001;
else

crc_value=crc_value>>1;

}

return(crc_value);
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2.5. Ha3HaueHHe afipecOB MapaMeTpaM CBSI3H

PaCHpCZ{CJ’ICHI/IC aapecoB II0 ImapaMeTpam HpCO6paSOBaTCJ’I${ YaCTOThI

DyHKIU perucrpa

AnipecHoe IPOCTPAaHCTBO PETHCTPOB

HapameTpLI, HAYMHAIOLINECS C 3ariIaBHON 6yKBI>I «p», BMECTEC Ha3bIBAIOTCS

PyHKuHOHATLHbIS rpymmoii P. IIpocto 3amenure P na 0. Hampumep, anpec napamerpa P8.14
apaMeTpel . .
IIpH JIOCTYIIE Yepe3 KOMMYHHKaMOHHBIH nopt: 0xX080E.
I'pynna HO 0x1000
Komanna ynpasnenus 0x2000
Brixox AO1 0x2001
Beixog AO2 0x2002
Knemma
peneiinoro/nudposoro 0x2003
BBIXOJIA
BricokouacToTHBIH
. 0x2004
UMITYNbCHBIN BbIX0J FM
Texymee cocrosHue
0x3000
npeo6pa3oBaress 4acTOTh
Hndopmanus 06 ommobdKkax 0x3100
VcTaBKka 4acTOThI 0x4000

IIpumeuanue:

2.5.1.

Yacras 3anuck 3HaYennii mapamerpos B nocrosinnyio namsate (EEPROM) cokpamaer cpok ee

cayk0bl. B pexxuMe nmepegayun JaHHBIX HEKOTOPbIE MAPaAMeTPbI COXPAHATH He HYKHO,
JA0CTATOYHO JHIIL H3MEHSITh 3HA4YEeHHS B onepaTuBHOI namatu (RAM).

2.5.2.

Koabl komang yupas/ieHUSI COOTBETCTBYIOT paﬁoun KOMaHaaMm:

Kox komaniet ynpaBlI€HUSA

PaGouas komaH1a

0x0001 Ipsmoe Bpamenue

0x0002 O6parHoe BpaleHne

0x0003 IpsiMoe BpaiieHne B TOTYKOBOM PEKUME
0x0004 OO6parHoe BpallleHHE B TOTYKOBOM PEXHME
0x0005 3ameiIeHne 10 OCTAHOBKH

0x0006 CBoOobIi BEIOET

0x0007 C6poc ommoOku

2.5.3. CooTBeTcTBYIOIAS] HHAHKALHNSA KO COCTOSTHHSI MpeoGpa3oBaTesi:

Kox cocrosinus npeo6pa3OBaTenﬂ

[TosicHeHne K MHAMKALUU

YacTOTHI

0x0001 IIpsiMoe BpareHne

0x0002 O6parHoe BpalleHne
0x0003 OcTaHOB ABHTATEIS
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Crapummii 6uT HH(OPMANHOHHOIO KO HeMcNPaBHOCTH paBeH 0, a Maaamuii GUT COOTBETCTBYET
HHJIeKCY MocJie KOJ1a HeHCIPABHOCTH Npeodpa3oBarest yacTorbl EQ. Hanpumep, econ
uHpopmannoHHblii ko1 HencnpaBHOCTH — 0X000C, 3HAYUT KO/I HEHCIIPABHOCTH

npeodpasoBares yactorsl — E012.

IMapameTpbl MOHHTOPHHIA M UX KOMMYHHKaIHOHHBIe agpeca: (P7.01 HacTpoen Ha 01)

[lopsinkoBbIit O6HeKT MOHHTOPHHTa KomMyHUKaIMOHHBIH agpec
HOMeEp JUISL YTCHAUSE
0 Pabouas gacrora (I'm) 5000H
1 BeixoznHoit Tok (A) 5001H
2 Brixonnoe nanpsbxenue (B) 5002H
3 Muankanys 4acToThl BpallleHUs IPUBOAA 5003H
4 Hamnpspkenne 3BeHa moctossHHOTO ToKa (B) 5004H
5 3anganHas gacrora (I'm) 5005H
6 3HavyeHHe cUeTYnKa 5006H
7 3HaueHNE PACCTOSHUS 5007H
8 Craryc Bxoma X 5008H
9 Craryc Bbixoga DO 5009H
10 All Hanpsoxenue (B) S00AH
11 AI2 Hanpsoxenue (B) 500BH
12 Hanpsokenne norennuoMerpa nanenu (B) 500CH
13 VYcraeka [IW]]-perynsaropa 500DH
14 Brixonnast MomHocTs (KBT) S00EH
15 BrixoaHoit kpyTsmmii MomenT (%) 500FH
16 JIuneitnas ckopocTsh 5010H
17 O6parnas cBsa3b [IM]]-perynsaropa 5011H
18 ®a3za crynenu [TJIK 5012H
19 YacToTa MMITyJIbCOB Ha UMITYJILCHOM BXOJE 5013H

('m)
20 Tekymee BpeMsi BKIIOYEHHOTO TUTAHUS 5014H
21 Tekymee Bpems paboThI 5015H
22 OcraBeecs Bpemst paboThl 5016H
23 MHuKanust OCHOBHOM 4acTOTHI 5017H
24 WuauKarus BCrIOMOraTelIbHOM YacTOThI 5018H
25 Yacrora Bpameﬂn& ;1? LI[[)aT‘IHKy (enuHHULA: 5019H
26 YacToTa BpamieHus 10 SHKOJAEPY 501AH
27 AIl Hanpsokenue 10 KOppeKIun 501BH
28 AI2 Hanpsokenue 10 KOppeKIuu 501CH
29 YcTaBka KpyTSILIEro MOMEHTa 501DH
30 Yacrora UMITyJIECOB HA UMITYJILCHOM BXOJIE 501EH
31 3HaueHHne HACTPOIKM Iepe1ayn JTaHHBIX 501FH
32 3HavyeHne TeMIepaTyphl JIBUTaTeNs 5022H
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2.6. Ilpumepst

2.6.1. 3anyck npeodpa3oBaTesi 4acToThl Ne 1 B IpsiMOM HANIPABJICHUH.

3ampoc Beymiero:

CTapIH m MJ‘IaLlVHJI/II/I Crapmmit | Mnammmit

Oaiit OaiiT .. M . .

Anpec OaiT Gaiit Minanmmii | Crapumii

Kon HAYaAJIBHOTO | HAYAJIBHOTO . N

BEJOMOTO JaHHBIX naHHeIX | 6aiit CRC | 6aiit CRC

anpeca anpeca erucTpa erucTpa
peructpa peructpa P P P P
01 06 20 00 00 01 43 CA

OTBeT BEIOMOTO: npe06pa3OBaTem> HacCTOThI paﬁoTaeT B IIPSIMOM HAIIpaBJICHUH U BO3BPAIacT TC )K€ JaHHBIC,
9TO B 3alIpOCe BEAYLIETO.

2.6.2. Hacrpoiika pa6oueii yacToThl npeodpasosaTens Ha 50,00 I'u.

3anpoc Bemymero:

CTapPJ i MHM}HHH Crapmmit | Muagmmii
OaiitT Oaiit . M . .
Anpec Ko HAYANBHOMO | HAuANBHONO Gaiir Gaiir Munagmmii | Crapmmit
BEJOMOTO A JaHHBIX naaaeix | 6aiit CRC | 6aiit CRC
anpeca anpeca erucTpa | perucrpa
peructpa peructpa P
01 06 40 00 27 10 86 36

Orser Beztomoro: IIpeo6pasosarens uactoTsl paboraer Ha 50,00 'y n Bo3BpamiaeT Te ke JaHHBIE, YTO B

3ampoce BEAYILIETO.

2.6.3. CunTbIBaHHMe TeKyHIero BHIXOJHOT0 HANPSIZKeHUs Mpeodpa3oBaTe.isi, H Npeodpa3oBaTe.ib
0TBeYaeT: BBIXO/IHOe Hanmpsikenne 227 B.

3anpoc BemyIero:

CTapIH HH MHaZlVLLII/II/I Crapmmit | Muaqmmid
OalT Gaiit . M . .
Anpec Ko HauanbHOro | HaYANBHOIO OaiT GaiT Minangmmii | Crapmmii
BEJIOMOI0 A konmuyectBa|konndectsa | 6aiit CRC | 6aiit CRC
anpeca anpeca €IUCTPOB | PETUCTPOB
peructpa peructpa P
01 03 50 02 00 01 34 CA
OTBeT BEIOMOro:
. | Mnagummit
Crapmmit o o o
L OaiiT koi- | Crapmmii Muta it . .
Anpec Kox Gaifr Kort-Ba Ba OaiT MaHHBIX | 6ANT TaHHBIX Munanumii| Crapuumaii
BEJIOMOI0 CUYHTBHIBAEM 6aiitr CRC | 6aiit CRC
o cunThIBaeM |1-ro perucrtpall-ro peructpa
BIX OaliTOB M
pIX OaiiToB
01 03 00 02 00 E3 AS 83
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3.1. Omnucanue NpoToKo.Ja mepega4yu JaHHbIX Profinet

DopMar nepeaun JaHHIX
ITnata JCMC-PN-0A no3BossieT BBIGHPATh IS IIepeiadu pasHbie (popMaThl 00IaCTH JaHHBIX mpouecca (PZD)
€ Pa3HOii JIMHOIA, ¥ TIOJI30BATENM MOTYT 3a/[aBaTh B KOH(HUIYPaLMH COOTBETCTBYOMIE QYHKIUN Kaxn0i

obnactu PZD. ®ynkumu, nojaepkuaeMbie KaxabiM GOpMaToM JaHHBIX, MPEJCTaBJICHE! B TAOIHUIE HUKE.

Twur JaHHBIX JlinHa TaHHBIX TlopnepxuBaemas GyHKIHs
CranpgaprHas Tenerpamma 1 | PZD-2/2 Komanna st IT4, nactpoiika
YaCTOTBI

CuuTtsiBanue coctosHus 114,
paboueit 4acToOTHI

CranpgaprHas Tenerpamma 2 | PZD-4/4 Komanna st IT4, nactpoiika
YaCTOTBI

Ilepronuuecku 3anucHBAIOTCS 2
(DYHKIIMOHATBHBIX TTapaMeTpa.
CuutsiBanue cocrosHus 114,
pabodeif 4acTOTHI
Tlepronnuecku cuuThIBaroTCS 2
()YHKIIMOHATBHBIX ITapaMeTpa.
CranpgaprHas Tenerpamma 3 | PZD-6/6 Komanna st [T4, nactpoiika
YaCTOTBI

Tlepronuuecku 3anuceBaoTCS 4
(YHKIIMOHATBHBIX ITapaMeTpa.
CuutsiBanue cocrosuus 114,
paboueif 4acTOTHI
Tlepronnuecku cunteiBarorcs 4
(YHKIIMOHATBHBIX TTapaMeTpa.

CranpgaprHas Tenerpamma 4 | PZD-8/8 Komanna st IT4, nactpoiika
YaCTOTBI

Ilepronuuecku 3anuchBaOTCSA 6
(DYHKIIMOHATBHBIX ITapaMETPOB.
CuwnrteiBanue cocrosiaus 114,
paboueif 4acTOTHI
Tlepronuuecku cUUTHIBAIOTCS 6
(YHKIIMOHATBHBIX ITapaMeTpa.

CranpgaprHas Tenerpamma 5 | PZD-10/10 Komanna st [T4, nactpoiika
YaCTOTBI

[Neproauyecku 3amnChBAIOTCS 8
(YHKIIMOHATIBHBIX ITapaMETPOB.
CuwnrteiBanre coctosiaus 14,
paboueii yacToTHI
[TeproauyecKy CUMTHIBAIOTCS 8
(DYHKIIMOHATBHBIX TTapaMETPOB.

CranpgaprHas Tenerpamma 6 | PZD-12/12 Komanna murs IT4, HacTpoiika
4acTOThI

ITepnoguyeckn 3amuceBatorcs 10
(YHKIIMOHATBHBIX ITAPAMETPOB.
CuwnrteiBanue coctosiaus 114,
padoueii 4acToThI

Ieproguyecku cuntsiBarorcs 10
(YHKIIMOHAJIBHBIX TapaMETPOB.
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Tun JaHHbIX JUTHHa JaHHBIX ToanepxuBaemas GyHKLIMSL
JononHuTensHas PZD-2/6 Komanna s [T4, nactpoiika
TenerpamMma YaCTOTHI

CuuteiBanue coctostaus [14,
pabodeif 9acTOTHI
Ilepronnuecku cunteiBarorcs 4
(DYHKIIMOHATIBHBIX TTapaMeTpa.

Onucanne o61acTi JaHHAIX npouecca PZD
Uepes 061acTs faHHBIX nponecca PZD Bexymias cTaHINS MOXET H3MEHATH
M CUNTHIBATDH JAHHBIC IPE0OPA30BaTEIs B pEaTbHOM BPEMEHH H BBINOIHSITH TEPHOANYCCKIIT OOMEH TaHHBIMH.
KomMyHuKarmoHHbIH
aZpec TaHHBIX HACTPaMBACTCS HEIOCPEACTBEHHO Ha Ipeodpa3oBareie 4acToTsl. OyHKINOHAIBHbIE
0COOCHHOCTH:

+  KomaHjpl yrpaBieHus IpeoOpa3soBareaeM U YCTaBKa 9aCTOTHI 331aI0TCS B PEAIHOM BPEMEHH.

M CuuThIBaHUE TCKYIIErO COCTOAHUA U paﬁoqeﬁ YacCcTOThI npeoﬁpasoBaTenﬂ B pCaIbHOM BPEMECHH.

*  OOMeH naHHBIMH (YHKIMOHAIBHBIX TAPAMETPOB U ITAPAMETPOB MOHUTOPHHTA MEKITY
npeobpaszoBarenieM 4acToThl M Beaymieil cranmueii Profinet B peaqbHOM BpeMeHH .

Jlannsie npouecca PZD B 0CHOBHOM 00€CIeUNBAIOT NIEPHOIHYCCKII OOMEH JaHHBIMHU MEKITy TJIAaBHOU

cTaHLued u npe06pa3OBaTeneM 4yacToTsl. OOMEHHBaEeMbIC JAaHHBIC IIPEeaCTaBJICHBI B TaOIUIIe HIKE.

O6nacts qanueix PZD B 3anpoce Bemymiei craHun

Komana npeobpasopaTenio 3ajaHHas 4acToTa JIs V3MeHeHne (pyHKIMOHATBHBIX
npeoOpaszoBarens napamerpos [T4 B peansHOM
BpPEMEHU
PZD1 PZD2 PZD3 - PZD12
O6nactsb 1anHeiX PZD B oTBeTe nMpeodpa3oBaTelist 4aCTOTHI
CocrosHue npeodpazoBaTess Pabouas yactora nmpeodpaszosatens | CuuTbiBaHUE QYHKIMOHAIBHBIX
napamerpos ITU B peanbHOM
BPEMEHH
PZD1 PZD2 PZD3 - PZD12

Onucanne JIaHHBIX B 3a11poce BC}:(yH.[Cﬁ CTaHIIUHA

OnucaHue JaHHBIX, TIEPEAaBACMbIX BEIyIIeil cTaHIMeH, y mpeoOpa3oBareleii pasHbIX cepuii cierka

pasnuyaercs:
*JCMC
Onmcanne faHHBIX mporniecca PZD B 3anpoce Beymieii craHumm

VYrpasnsioniee cI0Bo 1715 npeobpazoBarens (HCTOUYHHK KOMaH HYKHO
HACTPOMUTH HA KOMMYHHKAIIMOHHBIH MOPT)
01. Ipsimoe Bpamenue

PZD1 02. O6partHoOe BpaleHue 05. 3ameieHne ¢ TeMIOM
03. IIpsimoe BpalieHne B TOTYKOBOM | TopmoskeHus P1.05.
pexume 06. CB0oOOIHBII BBIOET
04. ObparHoe BpameHue B 07. Copoc omnbKu

TOJIYKOBOM PEKUME
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Ormmcanue JaHHbIX npornecca PZD B 3anpoce Beaymiei craHium

PZD2

3ajiaHHas 4acToTa IS peobdpa3zoBaTess (HCTOUYHHK YaCTOThI HYKHO
HACTPOUTH Ha KOMMYHHKAIMOHHBIN [OPT), ¥ 3a1aHHbBIN AHANa3oH
BKJIFOYAET YaCTOTY MpH 00paTHOM BpamieHu. OT BEPXHEro Ipejena npu
peBepce (OTPHIATENBHOE 3HAUSHNUE) JI0 BEPXHETO Pe/ielia 4aCTOThI IPH
HPSIMOM BPAILCHHH (C y4ETOM YHCIIa 3HAKOB [10CJIE 3aISTO|, HapUMep
2000 coorserctByet yactore 20,00 'y mpeobpaszoBares).

Eciu 3aj1aHHast 4acToTa npesbiiaer auanasol, [T4 paGoraer Ha BepxHeM
TpeJielie YacToThL

PZD3 - PZD12

M3meHeHue 3HaYeHUH (yHKIMOHATBHBIX TTAPAMETPOB B PEaTbHOM
Bpemenu (rpynna P u rpynma H) 6e3 3anucu B namsats EEPROM,
napamerpbl PE.02 — PE.11 cootBercrBytoT cioBam PZD3 — PZD12.
BpyuHylo U3MEHATb 9TO COOTBETCTBUE B rpynie napamerpos PE
npeobpa3oBareIs YacTOThI 3alPeHaeTcs.
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OcHoBaHHas B 1988 roay, komnaHus JIE yBepeHHO B3sina Kypc Ha MpOW3BOACTBO peAyKTOPOB CaMOro BbICOKOrO kayecTBa, CTPEMSICh CO3AaTb
npeanpuaTie ¢ BEKOBOW ucTopueln Gnarogaps csoemy mactepctsy. JIE noctaBnseT Ha MWUPOBOI PbIHOK WHTEMNNEKTyarnbHble pelleHns Ans
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