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BBEJEHHUE

Kommanust «3¢dexruBubie CucteMs» Onarogaput Bac 3a BBIOOP MHOTO(YHKIIHOHAIBHOTO
YHUBEpCaJIbHOTo npeobpa3oBareist yacToThl cepun ES024.

Cepust mpeoOpasoBareneit yactotsl ES024 ynopneTBopsieT BceM TpeOOBaHUSM, MPEIbSB-
JSIEMBIM K COBPEMEHHBIM ITPpeoOpa3oBaTeNsiM 4acTOTHI AJIsi OOLICHPOMBIIUICHHOTO NMPUBOAA U
NPUBOJA C «BEHTHJIATOPHOI» Harpy3koil. [IpeobpasoBarenn wactorsl cepun ES024 criocoOHBI
CO3/1aBaTh MOBBINICHHBIH BPAILAONIMIl MOMEHT M O0ECIeurBaTh BBICOKYIO TOYHOCTB YIpaBie-
HHS B IIUPOKOM JHara3oHe 4acToT. [IpeobGpazoBarens yacTotsl ES024 oTBedaeT BceM 3arpocam
HnoTpeOuTeNs U TPeOOBaHUSIM COBPEMEHHOIO IPOMBIIIIEHHOTO 000PYyIOBaHMsI, TAKMM KaK BEK-
TOpHOE yIpaBlieHUE 10 00paTHOW CBs3M M-0e3, paboTa MO yIpaBI€HHEM BCTPOSHHOIO MpO-
IrpaMMHPYEMOTr0 JIOTHYECKOro KOHTPOJUIepa, YIpaBieHHe U KOHTPOJIb C TIOMOIIBI0 MHOTO(YHK-
[IHOHAJIBHBIX HPOrPaMMHPYEMbIX BXOJOB/BBIXOIOB, YAAJICHHOE YIpaBIeHHE C IyJbTa JUCTaH-
IIMOHHOTO YNpPAaBJICHUS WK depe3 uHTepderic RS485, a Tak jxe UMeeT MHOTHE PyTUe CIClU-
aJIbHbIE (DYHKIIH.

Jnst Toro 4ToOBI B OJIHOM Mepe MCHOJIB30BaTh BCE BOBMOXKHOCTH, IPEOCTABIIsIEMbIE aH-
HBIM BBICOKO HHTEIUICKTYaJIbHBIM 00OpYIOBaHHEM, IPEXJe YeM NPUCTYNaTh K MOHTaxy, Ha-
CTpPOMKE M BBOAY IpeoOpa3oBaTelisi YacTOTHl B IKCIUIyaTallMI0 BHUMATEIILHO O3HAKOMBTECh C
Hacrosimer Vuerpykiueit. Kommanns «O¢ddexriuBapie CucteMbDy OCTaBIseT 3a COOOH IpaBo
BHOCHTbH W3MEHCHHS B aHHYI0 MHCTPYKIMIO 10 Mepe COBEpIICHCTBOBaHMs 000pynoBaHus 6e3
Kakux Obl TO HU OBUIO ONOJHHTENBHBIX yBenomieHud. Camasi cBexxas Bepcust MHCTpyKImu
BCeT/[a IOCTYIIHA Ha calite www.softstarter.ru.

Haneemcst, Bel octaneTech JOBOJILHBI KA4€CTBOM H (DyHKIIMOHAIBEHOCTBIO HAILIMX W3/ICIHH.
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1. TexHuka 0€30MACHOCTH U O0LIHE CBEACHHS

B memsix obecnieuenust 6e3onmacHoit paboTsl Barero mepconana u o0opynoBaHHS, MPExIe
YeM MpHCTyIarh K paboTe ¢ mpeodpasoBareneM 4acToThl (mpeobpasoBarenem, [1H) BHUMaTENb-
HO O3HAKOMBTECH C JJAHHOM IVIaBOM.

1.1 Texnuka 6e30MaCHOCTH

B nanHOM MHCTPYKIMHK IO 3KCILTyaTal[MK UCIIONB3YIOTCS /1Ba BUAA YCIOBHBIX 0003HAUEHUH,
UMEIOIUX OTHOIIEHNE K O€30MacHOCTHU

A OTOT 3HAK O3HAYACT, YTO IMpPU HECOONIONCHUH TPeOOBaHUI TAHHOTO IyHKTa MOTYT

Bumname AMETb MECTO TPaBMbI WM TIOBPEKACHUE 000PYLOBAHMUSL.

DTOT 3HAK 0O3Ha4acT, 4TO 1IpU HeCO6IIIOﬂeHI/II/I Tpe60BaHHfI JaHHOI'0 IIYHKTa MOXKET
m WMETh MECTO JICTAIBHBIN UCX0O, Cepbe3Has TpaBMa WA 3HAYUTEITHHBINA UMyniecT-

Onacnocrs BEHHBIHN ymep6

; DTOT 3HAK 03Ha4acT, 4TO Ha JTaHHBIA IIYHKT HeO6XO,HI/IMO 06paTI/ITI> 0c000€ BHMMAaHHE.
3ameuanne

Bo n3bexxaHne nopakeHus 3JIEKTPHYECKUM TOKOM:
»  CuenyiitTe ykazaHusiM Hactosimieid MTHCTPpYKIMH BO Bpemst
MOHTA3Ka, HACTPOHKHU M IKCILIyaTalluu Npeodpa3oBaTeist

YacTOTHI.
m >  Ilepen oTKpbITHEM NepeqHel KPbIIIKH Peodpa3oBaTeis
Omacocts OTKJIIOYNTE MUTAHUE U MOA0KINTE He MeHee 10 MUHYT, He-

00X0IMMBIX /IJIsI Pa3psi/ia KOHIEHCATOPOB.
>  OfecneubTe NpaBIIILHOE 3a3eMIIEHHE IPE0OPa3oBaTeIs.
>  Hukorna He nogK/I0YaiiTe NUTaHNE K BHIXOAHBIM KIEMMaM
npeodpazosares U, V, W.

1.2 O6aacTh NpUMEHeHHUsI

JlaHHbI TpeoOpa3oBaTellb YacTOTHI MOXET MHCIIOIB30BAaThCSl TOJNBKO C ACHHXPOHHBIMH
Tpex(a3HBIMH JABUTaTSISIMU IEPEMEHHOTO TOKa OOIIETIPOMBIIIUICHHOTO Ha3HAYEHHS.

Ecnu mianupyercst MCHoIB30BaTh peoOpa3oBaTellb YacTOTHl ¢ YCTPOMCTBAMHM, HMpECTaB-
JSIFOIIIMH OMAaCHOCTh, HEOOX0AMMa KpaifHssl OCTOPOXKHOCTH. [IpH MCIOMB30BaHNM HA OIIACHOM
000pyZOBaHNY MWK 00BEKTE NMPHHIMAKHTEe Mephl OE30IIaCHOCTH Ha CIIydail BEIXO[A Ipeodpaso-
BaTeJIsl YacTOTHI U3 CTPOSL.
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1.3 Cneundpuxanus
CunoBbie Bxoabl/Boixoasl
- Hanpsoxenust mutanns 1100/660/380/220 B £15%

- YacToTa NUTAIOIIEro HANPSKEHUS 47 -63Tn

- BrixonHoe HanpshkeHHue 0 B - Hanpsokenue nuranus

- YacToTa Ha BBIXOJE 0-400Tu

Bxoab1/Beixoabl yNpaBIsiloIMX CHTHATIOB

ITporpamMmupyemMble UPPOBBIE BXOABI:

- ITsate mporpammupyemsix 1udpoBbix Bxonos curaanoB BKJI-BBIKII («cyXoit kKOHTaKT»);

- OauH BXOZ BBICOKOYACTOTHOTO UMIyJbcHOTo currana (HDI1);

- IInara pacmupenus UMeeT YeThIpe AOMONHUTENbHBIX BXOJA.

ITporpamMmmupyemble aHAIOTOBBIE BXOJBI:

-Al10-10B;

-AI20-10 B umu 0 - 20 MA;

- [Inara pacmmpenus umeer ABa nonoidHnTeabHbIX BXxoaa Al3 (-10 - 10 By u AI4 (0 - 10 B uau 0
- 20 MA).

BBIXOIBI ¢ OTKPBITHIM KOJIIEKTOPOM:

- OfuH nporpaMMHUpyEMbIi BBIXOI;

- [Inata pacmupeHust IMEET OAUH BBIXOJ, KOTOPBIH MOXET OBbITh MCIOIb30BaH MO0 B KAYECTBE
HPOrpaMMHPYEMOT0 BBIXOJA C OTKPBITHIM KOJJIEKTOPOM, JINOO B KayeCTBE BBHICOKOYACTOTHOTO
HMITYJIbCHOTO BBIXOZIA.

Peneiinbie BbIXOMBI:

- JIBa penelHbIX BbIXOIA;

- [Inara pacmmpenust uMeeT OAUH JONOTHUTEIbHBIA PeNeiHbIi BBIXO.

AHAJIOTOBBIE BBIXOJIBI:

- Oqun ananorosslil Beixox curdana 0/4 - 20 MmA unu 0 - 10 B;

- [Inara paciiupenust UIMeeT OAUH JOMONHUTEIbHBIN aHanoroBblit Beixoq 0/4 - 20 MA wmu 0/2 -
10 B.

OcHOBHBIE XapaKTePUCTHKHA

Pexxumbl ynpasienus:

Bexkropaoe ymnpasnenue 0e3 oOpaTHOI CBSi3u, BEKTOPHOE YIIPaBIEHHE C OOpaTHOH CBA3bIO,
ynpasnenue mo AUX.

Ileperpy3zounas cnocoOHOCTb: 150% HoMHHaNIBHOTO TOKa B TeueHHe 60 c, 180% HOMHHAIBHOTO
ToKa B Teuenue 10 c.

ITyckoBoi MOMEHT:

- 150% HOMMHAIBHOTO MOMEHTA NpH BeIxoAHOM yacToTe 0,5 'l (B peskuMe BEKTOPHOTO yIpaB-
neHus 06e3 oOpaTHOH CBA3N);

- 180% HOMHHAIBHOTO MOMEHTA IpU BbIXOAHOH yacToTe 0 I'ly (B pekiMe BEKTOPHOTO YHpaB-
JIeHus ¢ 0OpaTHOM CBSI3BIO).

I'my6una perynuposanus ckopoct: 1:100 (B peskume BEKTOPHOTo ympamieHHs 0e3 oOpaTHOM
cBsa3u); 1:1000 (B pexxnMe BEKTOPHOTO yIpaBJIeHUs C 0OPAaTHOH CBA3BIO).

TounocTs moxmepxanus ckopoctu: +0,5% MakcHUMambHOW CKOPOCTH (B pexHMe BEKTOPHOTO

6
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ynpasineHus: 6e3 obpartHoit cBs3m); £0,02% MakcUMaNbHOH CKOpPOCTH (B peXMME BEKTOPHOTO
yIpaBleHHs C 0OPAaTHOH CBA3BIO).

Hecymas gacrora: 1,0 - 16,0 kI'm.

Croco6bl 3a1aHMs YaCTOTHI: C KJIABUATYPhI, YepPe3 aHANOTOBBIH BXOJ, UePe3 BHICOKOUACTOTHBIN
UMITYJIbCHBIN BXOJI, Uepe3 MOCIEN0BaTENbHbIA MOPT, C MOMOIIBIO PEXHMMAa MHOTOCTYHNEHYATON
CKOPOCTH, IyT€M YIpaBJICHHA OT mporpamMmupyemoro jorudeckoro konrpomiepa (IUIK) u c
nomoipio PID-perynaropa. Yactora MoxeT OBITh 3a7aHa ¢ IMOMOLIbIO CHTHAJIOB HECKOJIBKUX
HCTOYHHKOB OJTHOBPEMEHHO, MO0 MOXKET OBITh OCYIIECTBICHO NMEPEKIIOUEHHE MEXTY Pa3aud-
HBIMU HCTOYHUKAMH 33aHHS YaCTOTEHI.

OyHKIUS yITPaBIEHHS MOMEHTOM.

®yukuusa ynpasinenus ot PID-perysmsropa.

Oynkius ynpasienus ot [1JIK wimn pexxuma MHOroctyneHuaroi ckopoctu (no 16 3amporpam-
MHPOBaHHBIX 4acTOT).

DyHKIMS [11aBAIOLEN YaCTOTHI.

OyHKLUS yIIPaBISHHUs MO MPOOETY U BPEMEHH.

OyHKIUS TPOAOTKEHHS paOOTHI TPU KPATKOBPEMEHHBIX COOSIX MUTAHMS.

OyHKIUS MTOUCKA CKOPOCTH (TIOAXBAT BPAIAIOIErOCs IBUraTeIs).

Oynkius HIAT (monb3oBareneM MOXeET ObITh HACTPOEHA KIIaBUIIIA OBICTPOTO BHI30BA).
QOyHKIUS aBTOMATHYECKOH PETYIUPOBKU HAMpPSKEHHs IO3BONAET IMOAJEP)KHBATh BBIXOAHOE
HaIpsHKEHHE Ha HEOOXOAMMOM YPOBHE IPU OTKIOHEHUSIX BXOTHOTO HANPSKEHMUS.

3ammra 1o 29 tunaMm cO0eB: meperpyska Mo TOKy, eperpys3ka 10 HampshKEHHIO, MOHIKEHHOE
HaIpsbKEHUE, TIeperpeB, 0OpbIB (a3bl, MEXaHMUYECKas! Eperpy3Ka IPUBOJA U T.II.

1.4 PaciingpoBKa yca10BHOro 0003HaYeHUs Peodpa3oBaTessi YaCTOThI

ES024 - 04-0130A/U

_l_ -
HauvenoBarue cepun |
Npeodpa3oBaTesst 4acToThbl Kox Tun npusosia
Kox Komrutekramms
HomunanbHoe Ko, A OGmenpoMbIIIEHHBIIT
HanpsKeHHe A F BeHTHnaTOpbI, HACOCH Berpoersiii 610k
v TOPMOKEHHS
220B,3 ¢ 03
380B.3 ¢ 04
Kon Toxk purarens, A
0037 3.7
0050 50
6000 600,0

Puc. 1.1 CrpykTypa ycI0BHOTO 0003HAUCHUS
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1.5 MosicHeHUs MO WIUJIbIAUKY

Ha mmnpauke, 1300pakeHHOM Ha pUCYHKe 1.2, yKa3bIBalOTCS TUI U HOMHHAIIbHbIE 3Haue-
HHS MapamMeTpoB mpeoOpaszosarens. LIunapauk pacmonaraercs Ha nmpeoOpa3oBaTene 4acTOTHI B
HIDKHEW 4acTy npaBoii O0KOBOM CTEHKH, €CIIM CMOTPETh CO CTOPOHBI JIMLIEBOW TTaHEIH.

HIPEOBPA3OBATEJIb YACTOTDI ES |«————— Hauvenoparue nsnenus

MOJIEJIb ES024-04-0130A/U
BXO/ 3 ¢, 380 B, 50/60I'ry <
BBIXO/13 ¢,380 B, 13 A, 5,5 kBr

HaumenoBanue mozenu

A

Homunansusie UBX, fBx

UssIX, IBbIX, PaBur.

A

3ABOJICKOM HOMEP 08024055001 3aBOZICKOH HOMEP H3emHst

A

ITpousBoauTess, HOMEP
TEXHUYECKHX YCIIOBHUH,
CBEJICHHS O cepTH(hUKALIU

——
Caenano B Poccn

000 “3PPEKTHBHBIE CHCTEMBI" E ?
T
TV 3431-003-59739870-2007 AROB4

Puc. 1.2 Hlwbauk
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1.6 Tadauna BbIGOpa npeodpa3zoBareist

Nifsi s Homunanpnas IMoTpebmsiembrii HomunanpHbIii Tumopasmep
MOIIIHOCTh, KBT TOK, A BBIXOJIHOM TOK, A
3 220B +15%
ES024-03-0070A/U 1,5 7,7 7 3
ES024-03-0100A/U 2,2 11 10 3
ES024-03-0160A/U 4 17 16 3
ES024-03-0200A/U 5,5 21 20 3
ES024-03-0300A/U 7,5 31 30 4
ES024-03-0420A 11 43 42 5
ES024-03-0550A 15 56 55 5
ES024-03-0700A 18,5 71 70 5
ES024-03-0800A 22 81 80 6
ES024-03-1100A 30 112 110 6
ES024-03-1300A 37 132 130 6
ES024-03-1600A 45 163 160 7
3¢ 380B+15%
ES024-04-0037A/U 1,5 5 3,7 3
ES024-04-0050A/U 2,2 5,8 5 3
ES024-04-0090A/U 4 10 9 3
ES024-04-0130A/U 5,5 15 13 3
ES024-04-0170A/U 7,5 20 17 4
ES024-04-0250A/U 11 26 25 4
ES024-04-0320A/U 15 35 32 4
ES024-04-0370A 18,5 38 37 5
ES024-04-0450A 22 46 45 5
ES024-04-0600A 30 62 60 5
ES024-04-0750A 37 76 75 6
ES024-04-0900A 45 90 90 6
ES024-04-1100A 55 105 110 6
ES024-04-1500A 75 140 150 7
ES024-04-1760A 90 160 176 7
ES024-04-2100A 110 210 210 7
ES024-04-2500A 132 240 250 8
ES024-04-3000A 160 290 300 8
ES024-04-3400A 185 330 340 8
ES024-04-3800A 200 370 380 9
ES024-04-4150A 220 410 415 9
ES024-04-4700A 250 460 470 9
ES024-04-5200A 280 500 520 9
ES024-04-6000A 315 580 600 9

1.7 OnucaHue cOCTAaBHBIX YacTei

[Tynsr

KiieMMBI LIenH yrpaBieHus
Mnpukarop LM yIIp

«3apsay .
P KitemMMbI critoBBIX Kabemneit

. BBobl cHIIOBBIX Kabeei
BBob! kabeneit

LETN yIIpaBJICHUSA

MoHnTaxxHbIe OTBEPCTUL

Kppika

3alesnka KpbIKU

BCHTI/IJ'IFILIPIOHHI)IC OTBEPCTU

Puc. 1.3 CocraBHble yacTy npeodpa3oBaTes YaCTOTh
HOMHUHAJIbHON MOIIHOCTBIO 15 KBT 1 Huxe

10
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KpoHnuireitn knaBuaTypsl
ITynsr

3alUTHBIN HIUTOK

IInara ynpasnenus

KiemMbI nenmn
yHpaBJICHUS

Kitemmbl cuiioBbix kabeneit

Beozsl kabeneit
LEMNU ypaBieHust

MoHTaXHbIE OTBEPCTHUS

Kpbiika

MoHTaXHBIE OTBEPCTHUS
KPBIIIKA

Benrunsionusre
OTBEPCTHUS

Puc. 1.4 CocraBHbIe YyacTu mpeoOpa3oBaTes 4aCTOTHI
HOMUHAJIBHON MOITHOCTEIO 18,5 kBT 1 BhIIIE

11
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1.8 IliaTe! pacmmpeHust

bnarogapst nepenoBoit MOIyNbHOW KOHCTPYKLHM ISl HAaHJIy4LIEro COOTBETCTBUS HOTpeO-
HOCTSIM 3aKa34MKa U YBEIMYCHHUS JHara3oHa NpUMEHEeHHs (yHKIMOHAJIBHOCTb Ipeodpa3oBare-
neii gactotsl cepun ES024 MoxeT ObITh pacIIMpeHa My TeM UCIIOIb30BaHUS IJIaT PACIIUPEHHUS.

3a Gosee moapoOHOIT HHpOpMaLel 00paTHTECh K HHCTPYKIMHU IO IKCIUTyaTallul COOTBET-
CTBYIOLIEH IJIaThl PACIIMPEHUS.

IInara pacmmpenus Omucanne

Vmeert npoiinoii naTepdeiic cBsizu RS232 n RS485

1. RS232 ¢ pazsemom DB9.

Ilnara untepdeiica 2. 3-npoBopHbIil nHTEpderic RS485.

Bri6op Tnma mHTEpdeiica 0CyIEecTBIAETCS ¢ IIOMOMIBIO MEPEKIIO-

qaTei Ha Iiare.

PacrozHaeT BBICOKOYACTOTHBIH HMITYJIBCHBIH CHUTHAI OJHKOZEpa
JUISL pean3alUy BBICOKOTOYHOTO BEKTOPHOIO YIpaBIeHHS C 00-
paTHOM CBA3BIO.
1. Bxox curHama peBepcHOTO DJHKOZEpa M CHTHalda OJHKOZEpa,
IInara sHKOzAEPA
HMEIOMIETO BEIXOJ C OTKPBITHIM KOJIEKTOPOM.
2. Beixox nenmTens 4acTOTHI C HACTPaHBaeMbIM IIOCPEICTBOM
nepexsiroyaresneil Ko3hGUIHeHToM.

3. IoaxiroyaeTcst K SHKOJEPY NMOCPEACTBOM CUIHAIBHOTO KabeJs.

Peanusyet GyHKUMIO S3HEprocOepeeHus B TEPMOILIACTAaBTOMATAX,

ONTHMU3HUPYST DHEPTONOTpeOIeHHE B 3aBUCHMOCTH OT TEKyIIen
ITnara mist
TEpMOILIACTABTOMATOB

(a3bl paboyero HuKiIa. B 3aBHCHMOCTH OT THIIA CUTHAJA 3JIEKTPO-
MAarHUTHOTO KJallaHa MOXeET OBITh BBIOpaHA IIaTa ¢ YIpaBIeHHEM

TOKOBBIM CUT'HAJIOM WJIM CUTHAJIOM HAIIPSHKCHUS.

VrpasneHue npouneccaMy ¢ HAMOTKOH M 03 HAMOTKH, KOMIIEHCa-
1. MOMEHTA MHEPLHH, PEXKUM YIPABICHUS IO HECKOJIBKAM CHT-
HajlaM, aBTOMATHYeCKOe BBIYHCICHHE W WHIMKALMS JUaMeTpa,
Inara ynpasieHus HaTsHKCHHEM V-

U3MEepEeHHe M MHAUKAIWS JTHHEHHOH CKOpPOCTH, NpeloTBpalleHHe
Pa3phIBOB, MPENOTBPAIICHHE H3IUIIHEH HAMOTKH, YIPaBICHUE

gepe3 nmopt RS485.

IMTo3BomsteT peanu3oBaTh (QYHKIHIO IIOAJEPXKAHUS IOCTOSHHOTO
JIaBIICHUS. BOJBI, ABTOMATHYECKOE IIEPEKIIOYCHHE HACOCOB, pac-
[PE/ICTICHHYIO 10 BPEMEHH W MHOTOCEIMEHTHYIO 10fauy, PexuM
[Tnara ynpasieHus HacocaMu

HOHIDKCHHOTO JaBJICHUS, NPEIOTBPAIICHNE IMIPABIMYCCKUX yAa-
POB, YIpaBJE€HHE 10 YPOBHIO, yNpaBieHHe uepe3 noptsl RS232
i RS485.

ITo3BoJIsIET MCHONB30BaTh JIOMOIHUTEILHBIC BXOZ[]:I/BbIXOZlbl JJIA

IIiara BBoJa/BBIBOJA YBEIUYCHUA CI)yHKLll/IOHaJ]bHOCTI/I npeoGpasosaTenﬂ. OnuroHaIbHO
nmeet nopt RS485.

12
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1.9 BHewiHue pa3Mepsbl

i T F F
’ D n
o O
1821,5
o 0 B|H
o © E ]
400 [
1505,0 400,0
o c 12,0
012,0
1540,0
Puc. 1.5 Pasmepsl npeobpaszosarerieit o 15 kBt Puc 1.6 Pasmepnl npeo6pasosareneii 18,5 - 110 kB Puc. 1.8 Pasmeper npeobpasosateneit 350 - 630 kBt
E ] a T [} o T |
A, MM B, Mmm H, mm W, Mmm D, Mmm JlnameTp MOH-
MomHOCTB,
. Tumopasmep Ta)XHBIX OTBEP-
| kBt MoHTa)KHBIE .
D | Brenmaue pazmepsr CTHH, MM
D pasmepsl
[] U | | 1,5-5,5 3 147,5 2375 250 160 175
" n 75-15 4 206 | 3055 | 320 220 180
| | 18,5 -30 5 176 454,5 467 290 215 6,5
37-55 6 230 564,5 577 375 270 7
75-110 7 320 738,5 755 460 330 9
= — 132 - 185 8 (6e3 mraccn) 270 1233 1275 490 391 13
E D 8 (c maccn) — 1490 490 391
W ! ) 9 (6e3 maccu) 500 1324 1358 750 402 12,5
200 - 315
9 (c mwaccu) — 1670 750 402
350 - 630 10 (c macen) Cwm. puc. 1.8

Puc. 1.7 Pazmepsl npeobpasosareneit 132 - 315 kBr

13 14
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2. [IpoBepka nocJie NoJy4eHHst

Bo u30eskaHue MopakKeHUs ITEKTPHYECKHM TOKOM HJIH BbIXO0-
ﬂ Ja 000pyI10BaHMsI M3 CTPOS HHKOIZA He YCTAHABJIUBaliTe M He

BKJIIOYAliTe IPe00pa3oBaTesib YaCTOThI, €CJIM OH OBPEXIeH HIH y
OnacHoctb

HEro OTCyTCTBYHOT KaKHe-JTH00 KOMIIOHEHTBI.

IIpu nomydyeHny nmpeoOpa3oBaTeIs BEIIONHUTE CIEAYIOLIee:

1. Ocmorpute npeobpaszoBaTesb Ha NPEAMET HAIM4YMS Je(GOpMalMy, TPEIIUH U IPYTHX

[IPU3HAKOB MOBPEXICHUS NIPU EPEBO3KE.
2. IIpoBepbTe MO IMIMIBAUKY, YTO HOIYYeH Ipeodpa3oBaTelib UMEHHO TOH MOJENH, KOTopas m

Bamu 3aka3ana. Onacnocrs
3. YoenuTech B HATMYKMH BCEX OMIIMOHAIBHBIX IUIAT, KOTOpbIC BbI 3aka3piBaiy.

B ciyvae noBpexneHus mpeoOpa3oBaTensl WM OMIMOHANBHBIX IJIaT CBSDKUTECH ¢ Bamum
[TOCTABILUKOM.

A

Buumanue

15 16

-

3. U3B1eyeHne U3 yNaKOBKH H YCTAHOBKA

Bo wu30e:xxaHue mnopaskeHHs1 JIEKTPHYECKHM TOKOM M/MJIM

NpUYMHeHus ymepda JunaM, He MMEIIUM COOTBETCTBYIO-
el KpaJupukanuu, padborarb ¢ Npeodpa3oBarejieM 4YacTOThI
3ampeneHo.

3anpemeHo HapymaTh YKa3aHHs, IOMeYEeHHbIe 3HAKOM
«OnacHOCTBY». YCTAHOBKA, HAJIAKA, IKCILIyaTalusl H 00¢/Iy-
JKHBaHUeE Tpeodpa3oBaTtesisi OJKHbI MPOU3BOTUTHCA KBAJIH-
(GuIUpPOBAHHBIM NEPCOHAIOM € COO/II0eHHeM TpeGoBaHMii
TeKyIIUX HOPMATHBOB 110 3JIeKTPHYeCKOii 0e30acHOCTH.
CuioBbie Ka0eJH J0KHBI MMeTh HadeKHbI MeXaHudeCKHil
M JJIeKTpuyeckuil KoHTakT. [Ipeodpa3oBaresnb 4acToThl 10J1-
JKeH OBITh MPABHJIBHO 3a3€MJIEH.

Jlake B TO BpeMsi, Korja npeodpa3oBareiib YacTOThI He pado-
TaeT, CICAYIIHEe KOHTAKTBI HAXOAATCH IOA OIMACHBIM A
JKH3HU HANIPSIZKEHUEM:

- BXO/IHbI€ KOHTAKTBI CUJIOBBIX Kaoesei R, S, T;

- BBIXO/IHbI€ KOHTAKTHI Kadeseii djexkrpoasurarens U, V, W.
3anpenieHo OTKPBIBATH HNEPENTHION KPBINIKY peodpa3oBa-
TeJIsl U NPOU3BOJMTH KaKHe-1n00 padorbl 10 ucreyenus: 10
MHUHYT IOCJI€ MMOJTHOT0 OTKJIIOYCHHUS MATAHUA.

Inomans ceyeHNns: 3a3eMJISIIOIIETO MIPOBOTHUKA T0JKHA OBITH
He MeHee IUIOIIAN CeYeHHsl CHIIOBBIX Kaleiei.

[onnumaiite mpeoGpa3oBaTe i YacTOThl MIKA(HOIO HCIOJI-
HEHHsl 32 X OCHOBaHHeE, 2 He 32 OOKOBbIe NMaHeH. B nporus-
HOM CJIy4ae OCHOBHOii 0JIOK MOKeT BBINACTb H MOBPEIUTHCH,
JIHG0 TPABMHPOBATH MEPCOHA.

Bo u3dexanue Bo3ropaHus yCTaHABJIMBaiiTe Npeodpa3oBaTein
IIKa(HOI0 HCIOJHEHHS] HA OTHEYIIOPHOM MaTepHaJie, TAKOM
KaK MeTaJlj1, 0eTOH U T.II.

Koraa Heo0XxoauMo CMOHTHPOBATH ABAa WU 0osiee mpeodpa3o-
BaTeJIeil 4acTOThI B OHOM HIKady, BO H30e:kaHHEe BO3TOPAHHS
WJIH BBIX0JAa 000pYIOBaHMSI M3 CTpPOsl, HeOOX0AUMO Hpeny-
CMOTpPETh NPHHYIUTEJbHYI0 BEHTHJISIIHIO, CIIOCOOHYIO o0ec-
NEeYUTHh TeMIepaTypy BHYTpH Hikadga He 0oJee 40°C.
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3.1 TpeGoBaHus K YCJIO0BHAM OKPY KAKOIIEH cpeabl

3.1.1 Temneparypa

Temneparypa oxpyxatomieil cpefsl 10obkHa ObITh B mpeaenax ot -10°C go +40°C. Ipeo6-
pasoBareib HE CMOXKET paboTaTh Ha IOJHYIO MOIIHOCTB, €CJIM TeMIIepaTypa OKpYysKaiolen
cpenbl mpeBbicut 40°C.

3.1.2 BaaxHocTh
He Gonee 95%, xoHaeHcanys HeJOMy CTHMA.

3.1.3 BeicoTa HaJ1 ypOBHEM MoOpst
IIpeo6pazoBarenb YacTOTH MOXKET paboTaTh C HOMUHAIBHOM BBIXOIHOM MOIIHOCTBIO, €CIIH
ycraHoBieH Ha Bbicote 10 1000 M Hax ypoBHeM Mopst. [IpeoOpas3oBatens He cMoXKeT paboTarh
Ha MOJIHYIO MOIIHOCTh, €CJIA BBICOTA €r0 YCTaHOBKU HaJ ypoBHeM mMopsi 6onee 1000 M. Cwm. puc.
3.1
Isox A

100%
80%
60%

40%

\J

1000 2000 3000 4000 Bbicora, M

Puc. 3.1 3aBUCHMMOCTh MAaKCUMAaJIBHOTO TOKA Ha BBIXOIE NPE00Pa30BaTeNsl OT BHICOTHI €0 YCTAaHOBKH

3.1.4 Buopanus
JlomycTHMbIA ypoBeHb BHOPALIME B MECTe YCTAHOBKH mpeoGpasosarens He Gomee 5,8 m/c?

(0,69).

3.1.5 UcTOYHUKH JIEKTPOMATHUTHOTO U3JIyYeHUs

ITpeobpa3oBareib DODKEH OBITH YCTAHOBICH BAAIHM OT HCTOYHHKOB 3JIEKTPOMArHHTHOTO
U3ITYYCHHUS.

3.1.6 Baara
3anperniaeTcs yCTaHaBIMBATh IPE00Pa30BaTellb B CHIPBIX HIIM BIAXKHBIX TTOMEIICHUSIX.

3.1.7 IlocTopoHHUE NpUMeECH
Heo6x0auMo 3amuTiTh Npeodpa3oBareib OT BO3ACHCTBUS NbUIM HIX KOPPO3HOHHBIX I'a30B.

3.1.8 Xpanenue
Xpanute mpeobdpa3oBaTeb YaCTOThI B MECTaX, 3alIUIICHHBIX OT BO3ICHCTBUS MPSIMBIX COJI-

HEYHBIX JIy4dell, apoB, MacJIsSTHOH B3BECH M BUOpAIINL.
17
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3.2 IIpocTpaHCTBO /ISl YCTAHOBKH

1 ? 100 Mmm

A T . TR

000

500

(e

50 MM I 50 Mmm
==X
100 Mmm

) /.

Puc. 3.2 MuHUMaNbHO HEOOXOAMMbIE BEPTHKAJIBHBIE U TOPU3OHTAJIbHBIE 3a30PbI

—

t

4

Ileperoponka
'Y /

4

\

Puc. 3.3 YcraHoBKa HECKOJIBKUX IIpeoOpa3oBaTesieid OHOr0 Hajl APYTUM

TOTbI OHOTO HAajJ APYTHM YCTAHOBHTE IepPeropoiky, odecrevu-
BAIOIIYI0 MPUTOK XOJIOJHOIO BO3/yXa K Npeodpa3oBaressiM, pac-
MOJI0’KeHHBIM BbIIIe.

E E B ciIydyae pasMelleHUsT HECKOJbKHX npeoﬁpazoBaTe.neii qac-

3ameuanne

18
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3.3 Pa3mepsl BHEIIHHX MYJITOB YIPaBJIeHUS

— 71,0 — -28.0 - 67,5£0,1 — =

O

87,540,1

Puc. 3.4 TabapuTHbIe ¥ yCTAaHOBOYHBIE pa3Mepbl MaJIOTO MyJIbTa

82+0,2
o o o o — Puc. 3.7 JIeMOHTa)X METaJUINYECKOIl NIepeTHEl aHeIn
° 1
L
[e]
=
& o 5 5
[ =
T
bt
87.0 ‘——‘710 1‘9’3

Puc. 3.5 'abGapuTHbIe ¥ yCTAHOBOYHBIE pa3Mepbl OOJIBILIOTO ITyJIbTa

3.4 JleMOHTaXK NepeHell KPbINIKU

Puc. 3.8 OtkpbiBaHKe JBEpIIbI NpeoOpa3oBaTess MKaGHOTO UCTIOTHEHUS

Puc. 3.6 JleMOHTaX IJIaCTUKOBOM KPBIIIKK
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4. Ioaka0ueHne 4.1 lloak/r0YeHUe TOMOTHUTEIbHBIX YCTPOHCTB

HcTouHuk nuTaHus @
> 3.11eKTpuqec1me TMOAKJIIOYEHHUsI JOJUKHBI ObITH BBINOJIHEHBI

KBaJU(PHUIHMPOBAHHBIM MEPCOHATIOM, HMEIOIIMM COOTBETCT-
BYIOLLHI JOITyCK.

> 3amnpemaercsi NpPOBepPsATH CONPOTHBJIEHUE H30JISIIHH CHIIOBBIX
KaoeJieif, MOAKIIOYEHHBIX K CHJOBBIM KJIeMMaM NpeoOpa3o-
BaTe/Isl YacTOThl, ¢ MOMOINbI0 HM3MEpPHTEeNLHBIX HPHOOPOB,
MOAAIOIINX BbICOKOE HANPSIKEHHeE.

> 3amnpemaercsi NpPOM3BOAUTH NOIKJIIYEHHE Npeodpa3oBaTesist
paHee, 4YeM 4epe3 S MHHYT NocJje 00ecCTOYMBAHHS 000pPyI0Ba-

ABTOMATHYECKHiT BBIKIIOYATENb E

Konraxrop

HUS.
> VY6eautech B Ha/JeKHOM 3a3eMiIeHMH IpeoOpa3oBarteisi. Bo Peaxtop nepeMeHHOTO TOKa
H30ekaHHe BO3TOPAHUS WM NOPAKEHUS HJIEKTPUYECKUM TO- ==
m KOM npeodpa3oBaresn Kiaacca Hanpsixenus 02 u 03 10/KHBI *
Onacuocts, HMeTh CONMPOTHBJIEHHE 3a3eMiisiomell nenu He 6osnee 100 Om,

npeo0pa3zoBaresin KJjacca HanpsikeHuss 04 H0KHBI MMeTh Topmo3Hoit pe3ucrop
CONMPOTHUBJIeHHE 3a3eMiIsiioNel nenu He 0oJiee 10 OM, mpeod-
pa3oBareIu KJjacca HanpsikeHusi 07 J0JKHBI HMeTh COMNPO-
THBJIEHHE 3a3eMJIsII0lIel Henu He 6os1ee S OMm.

> Bo uzbexxanue BbIX0a NMpeofpa3oBaTessi YacTOThI U3 CTPOS
NPAaBUIBHO MNOJAKIIOYANiTe KaleJd K CHIOBBIM KjJeMMaM
npeodpa3oBareiisi - BxoaAHble K R, S, T, Bbixognblie k U, V, W.

> Bo u30exaHue NMOPaKEHHs IEKTPUYECKHM TOKOM He Kacaii-

Tech Npeodpa3oBaTeiisi BJIa:kHbIMH pykamu. Ilpu pabore c

npeoOpa3oBareieM 4YacTOThbl HCHOJIb3YiTe WHAMBUAYAIbHbIE

CpeACTBA 3aIUThI.

Bxonnoit pmitsrp OMC

T
Q/ Peaktop MOCTOSIHHOTO TOKa
[Ipeobpa3oBarensb 4acTOTHI

3asemieHue

BoixogHoli peakrop

Bemxonnoit puitstp OMC
> Bo u3Ge:xaHue BO3TOPAHHS, NMOJYYeHHS TPAaBM IEPCOHAIOM

WM MOBpe:KIeHUsI npeodpa3zoBaresisi YacTOThl y0eauTech, YTo
A HANpPSKEHUE NMHUTAK0NIeH CeTH COOTBETCTBYET HOMHUHAJIBLHOMY
Bunmanue HATIPsI>KEHUI0 TPeodpa3oBaTeJis.
>  Yoenurech B HAJEKHOM IOIKJIIOYEHHH BXOAHBLIX M BBLIXOAHBIX
CHUIOBBIX KaleJieid. 3a3zemiieHue

DJEeKTPOIBUTATEb

Puc. 4.1 TToxxioueHue TONOJIHUTENBHBIX YCTPOUCTB
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4.2 Pacniojio;keHHe KJIEMM Ha KJIEMMHBIX KOJOIKAaX
4.2.1 CuJioBble KJIeMMBI (1151 npeodpa3osaredieii 380 B)

IpeobpazoBarenu yactoTsl cepun ES024. MHCTpYyKIWS 110 SKCIUTyaTalul

+) | PB

)

R|S [T

CETbH

ulv|w
JIBUTATEJIb S

Puc. 4.2 PacnionoxeHne CHIOBBIX KJIEeMM IpeoOpa3zoBareneil MOIHOCTBIO OT 1,5 1o 5,5 kBt

D |+ | PB

R|S|T

Q)

CETb

U|V|Ww
JIBUTATEJTb S

Puc. 4.3 PacnonoxeHue CHIOBBIX KIIEMM IpeoOpa3oBareleii MOIHOCThI0 OT 7,5 10 15 kBt

R|S|T
@ CETb

P1

()

Knemma Onucanue

R,S, T KiemMmbl nozikirodeHust TpexdasHoii muraromeil ceti

), (-) KiieMMBbI OAKITIOYEHHS BHEIIHETO TOPMO3HOTO OJIOKa

(+), PB KneMMBbI OAKITIOYEHHS BHELIIHETO TOPMO3HOTO PE3UCTOpa

P1,(+) KiieMMBI IOAKITIOYEHHS] BHELIHETO PEAKTOPa MIOCTOSHHOTO TOKa
) OrtpunarenbHas KJIEMMa 3B€Ha MOCTOSHHOTO TOKa

U, V,w KiteMMBI OAKITFOUEHUST TPEeX(ha3HOTO IEKTPOIBUIATEIs

)

ulv|w
JIBUTATEJIb S

Knemma 3a3emiieHust

Puc. 4.4 PacnioyioxeHue CHIOBBIX KJIEeMM Tpeobpa3oBaTeseil MouHocThio ot 18,5 1o 110 kBt

4.2.2 KineMMbl NOAKIIOYEHHUS] YIPABJISIIOIIUX Lemei

Puc. 4.5 PacnionoxeHue CUIIOBBIX KJIEMM ITpeoOpa3oBareleii MOmHOCTEI0 oT 132 10 315 kBt

S

R

S

T

U A%

Y

CETb

JIBUI'ATEJIb

@

P1

)

)

@

Puc. 4.6 PacmonoxeHne CUIOBBIX KIEMM IpeoOpa3oBarelneii MomHocThio oT 350 10 630 kBt

OyHKIMOHATBHOE Ha3HAYEHHE CHJIOBBIX KJIIEMM IIPUBEIEHO B ciemylomieil Tabnume. B 3aBucu-

MOCTH OT OXXHAAE€MOTO pe3yjibTara IMPOU3BEAUTE INPABUIIBHOC IMOAKIIIOYEHUE AONOJIHUTEIBHBIX

YCTPOKCTB.

23 24

R S T U A% W
S1 S2 S3 S4 | S5 |HDII|GND | All | AI2 |+10V RO1A |ROI1B [ROIC
CETb JIBUI'ATEJIb
+24V | PW |[COM | Y1 |CME [ COM | HDO | AO1 |GND | PE RO2A | RO2B | RO2C
Puc. 4.7 KiileMMbI TOIKITIOYEHHS YIPABIISIONIHUX LTt
S| | » | 6|
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MPOrpaMMHUpyeMble BXOJIbI

4.3 TunoBasi cxeMa NOAKJIIOYEHHS

Peaktop noCTOAHHOrO ToKa Breimuii 6710k TopMOAKeHMs

‘Topmo3Hoii pesucTop

- N PB$
P1 PBJ\ (+) -

TpexdasHas ceTb

380B Ipeot
50/60 Ty peoOpa3oBare/ib
YacTOThI
Lz cepun ES024
_m Js Pasbem noakIoueHNs
MHorodyHKIHOHAIBHBIE IUIaTH! YHKOACPA

Pasbem nojximodenns
BHEIIIHETO My/IbTa

J17

Pasbem noaxmoueHns
MHOTO(YHKIHOHAIBHOIH M1aThI
pacmpenns

J12

+ : AO1 ] _
2av P J18e gl o 0 | Anasorossit serxon
! — - 1 0-10B/0-20mMA
: Vol GND H
+10V Turanne saarinc e H
- HacTo"
D i _‘5! !_M’_"irf’g’?lk_“f‘_"f’."ﬂ".‘i__ e
: AlZ amoosie o [5 5] J18
GND I v lepembruxa shiGopa's SHE

MHOropyHKIUHOHAIbHbIH
BBIXOJ C OTKPBITHIM
KOJUIEKTOPOM

Ty [P

RO1A RO1B RO1C ROZA ROZB ROZC

Peneiiniii Bbrxon | Penciitbiii Bbxon 2
Puc. 4.8 Cxema MMOAKIIOYEHUS

Tpumeuanue.

»  Ilpeobpazosamenu nomunanvhou mowHocmoio.om 18,5 0o 90 kBm umeiom ecmpoennvlii peakmop
NOCMOAHHO20 MOKA, NPEOHA3HAYEHHbLIL Ol yeenuyenus Kodpduyuenma mownocmu. [na npeobpaszo-
eamenei HOMUNHAILHOU MowHocmbio 110 kBm u evliue pexomeHOyemcs ucnoib306ams peakmop no-
CMOSHHO20 MOKA, NOOKIIo4aemvlli K Kaiemmam PI1 u (+).

»  Ilpeobpazosamenu HOMUHANLHOU MOWHOCMbIO Hudice 18,5 kBm umeiom ecmpoenmwiii 610K mMopmo-
arcenust. Ecnu mpebyemcs ounamuueckoe mopmodicenue, Kk kiemmam PB u (+) docmamouno nooxno-
Yumb GHEWHUL MOPMOSHOU PE3UCIOP.

»  Ilpeobpasosamenu nomunanbhot mownocmuio 18,5 kBm u eviwe 015 pabomvl 6 pedjcume OuHamuye-
CKO20 MOpMOIceHUs: mpeOyIon ROOKIIOYeHUs K KiemMmaMm (+) u (-) enewine2o 610Kka mopmodtceHus.

» o ymonuanuio knemma +24V coedunena c kiemMmou numanus MHO2OQYHKYUOHATLHBIX 6X0008 PW.
Ecnu naanupyemcs ucnonvzosams enewinee numanue, pasveournume kiemmol +24V u PW, u coedunu-

me Kiemmy PW ¢ enewnum ucmounuxom numanus.
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4.4 PexomeH/1yeMble MapaMeTpbl AaBTOMATHYeCKHX BBIKJIIOYATe/eil, Kadeel, KOHTaK-
TOPOB, PEAKTOPOB, 6;I0KOB TOPMOKEHHSI H TOPMO3HBIX PE3UCTOPOB

4.4.1 PexomeH/1yeMble HapaMeTPbl aBTOMATHYECKHX BBIKJIIOYaTeseil, kadeneli 1 KOH-
TAKTOPOB

HomunansHbI TOK CeueHne MEIHBIX BXOJ- HomuHanbHbI TOK
Mopuens ABTOMAaTHYECKOIO HBIX/BBIXOIHBIX KaOerei, KOHTaKTOpa, A
BBIKJIFOYATENs, A MM (380 B unm 220 B)
3$220B+15%
ES024-03-0045A/U 16 2,5 10
ES024-03-0070A/U 20 4 16
ES024-03-0100A/U 32 6 20
ES024-03-0160A/U 40 6 25
ES024-03-0200A/U 63 6 32
ES024-03-0300A/U 100 10 63
ES024-03-0420A 125 25 95
ES024-03-0550A 160 25 120
ES024-03-0700A 160 25 120
ES024-03-0800A 200 35 170
ES024-03-1100A 200 35 170
ES024-03-1300A 200 35 170
ES024-03-1600A 250 70 230
3¢ 380B£15%
ES024-04-0037A/U 16 2,5 10
ES024-04-0050A/U 16 2,5 10
ES024-04-0090A/U 25 4 16
ES024-04-0130A/U 25 4 16
ES024-04-0170A/U 40 6 25
ES024-04-0250A/U 63 6 32
ES024-04-0320A/U 63 6 50
ES024-04-0370A 100 10 63
ES024-04-0450A 100 16 80
ES024-04-0600A 125 25 95
ES024-04-0750A 160 25 120
ES024-04-0900A 200 35 135
ES024-04-1100A 200 35 170
ES024-04-1500A 250 70 230
ES024-04-1760A 315 70 280
ES024-04-2100A 400 95 315
ES024-04-2500A 400 150 380
ES024-04-3000A 630 185 450
ES024-04-3400A 630 185 500
ES024-04-3800A 630 240 580
ES024-04-4150A 800 150x2 630
ES024-04-4700A 800 150x2 700
ES024-04-5200A 1000 185x2 780
ES024-04-6000A 1200 240x2 900
26
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4.4.2 PexoMeHayeMble MapaMeTPbl BXOIHBIX/BBIXOHbIX PEAKTOPOB MEPEeMEHHOI0 TOKa 4.4.3 PexoMeH1yeMble 0JIOKH TOPMOKEHHSI H TOPMO3HbIE Pe3NCTOPBI

H PeaKTOPOB NNOCTOAHHOI'0 TOKA
Mozens npeobpa3oBa- brnok TopmoxeHns TOopMOSHOﬁ pesncrop
BxofHoit peakTop BbIxozHO# peakTop (R Ty ) BOCIERTTTET TeJIst YaCTOTHI (anst 100% TOpMO3HOTO MOMEHT)
Monens IOKA Mopuenb [ Konmuectso ITapameTpsl | Konuuectso

TOK, A IV[HI[yK;FiHOCTB, TOK, A HHHYK;I;‘iHOCTL’ TOK, A I/IHI[yK;F‘iHOCTB, 3 (1) 220 B i15%
5 380B L% ES024-03-0070A/U 138 Om, 150 Br 1
ES024-03-0100A/U 91 Om, 220 Bt 1
E5024-04-0037A/U > 3.8 5 L5 - - ES024-03-0160A/U BerpoenHsiit 1 52 Om, 400 Br 1
E8024-04-0050A/U 7 2,5 7 1 - - ES024-03-0200A/U 37,5 Om, 550 Bt 1
ES024-04-0090A/U 10 1,5 10 0,6 - - ES024-03-0300A/U 27,5 Om, 750 Br 1
ES024-04-0130A/U 15 1,4 15 0,25 - - ES024-03-0420A 19 Om, 1100 Bt 1
ES024-04-0170A/U 20 1 20 0,13 - - ES024-03-0550A 13,6 Om, 1500 Br 1
ES024-04-0250A/U 30 0,6 30 0,087 - - ES024-03-0700A U-013-02 1 12 Om, 1800 Br 1
ES024-04-0320A/U 40 0,6 40 0,066 - - ES024-03-0800A 9 Om, 2200 Bt 1
ES024-04-0370A 50 0,35 50 0,052 40 1,3 ES024-03-1100A 6,8 Om, 3000 Bt 1
ES024-04-0450A 60 0,28 60 0,045 50 1,08 ES024-03-1300A G5%13-02 5 11 Om, 2000 Br 2
ES024-04-0600A 80 0,19 80 0,032 65 0,8 ES024-03-1600A 9 Om, 2400 Br 2

ES024-04-0750A 90 0,19 90 0,03 78 0,7 3$380B£15%
ES024-04-0900A 120 0,13 120 0,023 95 0,54 ES024-04-0037A/U 400 Owm, 260 Br 1
ES024-04-1100A 150 0,11 150 0,019 115 0,45 ES024-04-0050A/U 150 Om, 390 Br 1
ES024-04-1500A 200 0,12 200 0,014 160 036 E5024204-0090A/J 3 150 Om, 390 Br 1
ES024-04-1760A 250 0.06 250 0.011 180 033 ES024-04-0130A/U Berpoennsrit 1 100 Om, 520 Bt 1
ES024-04-2100A 250 0,06 250 0,011 250 0,26 Egg;i:gj:gggﬁ% 28 ng 1818 gi }
ES024-04-2500A 290 0,04 290 0,008 250 0,26 £5004 B0320 AT 20 Ont 1560 Br 1
ES024-04-3000A 330 0,04 330 0,008 340 0,18 ES024-04-0370A 20 Om. 6000 BT 1
ES024-04-3400A 400 0,04 400 0,005 460 0,12 ES024-04-0450A 20 Om. 6000 Br 1
ES024-04-3800A 490 0,03 490 0,004 460 0,12 ES024-04-0600A U-013-04 | 20 Om, 6000 Bt 1
ES024-04-4150A 490 0,03 490 0,004 460 0,12 ES024-04-0750A e 13,6 Om, 9600 Bt 1
ES024-04-4700A 530 0,04 530 0,005 650 0,11 ES024-04-0900A 13,6 Om, 9600 Bt 1
ES024-04-5200A 600 0,04 600 0,005 650 0,11 ES024-04-1100A 13,6 Om, 9600 Bt 1
ES024-04-6000A 660 0,02 660 0,002 300 0,06 ES024-04-1500A 13,6 Om, 9600 Bt 2
ES024-04-1760A U-013-04 2 13,6 Om, 9600 Bt 2
ES024-04-2100A 13,6 Om, 9600 Bt 2
ES024-04-2500A 4 Om, 30000 Bt 1
ES024-04-3000A U-300-04 ! 4 Om, 30000 Bt 1
ES024-04-3400A 3 Om, 40000 Bt 1
ES024-04-3800A U-415-04 1 3 Om, 40000 Br 1
ES024-04-4150A 3 Om, 40000 Bt 1
ES024-04-4700A 3 Om, 40000 Bt 2
ES024-04-5200A U-600-04 1 3 Om, 40000 Br 2
ES024-04-6000A 3 Owm, 40000 Bt 2

Ipumeuanus.

»  Vkaszannvie Homunanbhbie napamempul 8bl6panbL UCXO0S U3 CLEOYIOWUX YCIOBUIL. NOPO2O-
60e Hanpsicenue 3gena nocmosannozo moka 700 B, mopmo3snoii momenm 100%, cymmapnasn
npooondcumensHoCmy pedicuma mopmodicerus 0o 10% pabouezo yukna.

»  Tlapannenvnoe nookniouenue 610K08 MOPMOHCEHUS NOGLIUACT B0ZMONCHOCIIU OUHAMUYE-
CKO20 MOPMOJICEHUS.

»  Coedunumenvhvle Kabenu om npeodpazoeamensi 4acmomvl 00 OIOKA MOPMONCEHUs!
00719ICHbL OblMb He ONunHee 5 M.
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»  Coedunumenvvle kabeiu om 6I0KA MOPMOdNCEHUsT 00 MOPMO3IHbIX PEUCMOPOE OONICHbI
6vimb e onunnee 10 m.

»  Bnox mopmoowcenuss moscem 6blmb UCHONb308AH OISl HENPEPBIBHO2O0 OUHAMUUECKO20 TOp-
MmodceHus me 6onee 5 mumym. Bo epems pabomvi 610Ka MOPMOdXCEHUs memnepamypa
eHympu wxkagha nosviuwaemcs. Bo usbexcanue oxcoea sanpewaemcs 00mpazusamsbcs 00
060pyoosanus 60 epems pabomul U meueHue HeKOMOPO2o 8PEMEHU NOCILe €20 BbIKIIOYEHUS.

4.5 IoaxJr04eHHe CHIIOBOI Henu

4.5.1 IloakJ04eHHe K MUTAIOMIEH ceTH
»  ABTOMATHYECKHii BBIKJIIOYATE]Ib
Ha Bxone mpeo6pasoBarens gactoTsl (kaeMMsl R, S, T) HeoOXOIMMO yCTaHOBHTH aBTOMAaTHYE-
CKHUi1 BBIKJIIOYATENb COOTBETCTBYIOIIEr0 HOMHIHAMA (CM. 1. 4.4.1).
»  Kourakrop
JI1st SKCTPEHHOTO OTKIIIOYEHHS IPeoOpa3oBaTelis YacTOTHI OT MUTAIONIEH CETH B CIydae aBapuu
Ha €T0 BXOJIC PEKOMEHIYETCS yCTAHOBUTH KOHTAKTOP.
»  PeakTop nepeMeHHOro TOKa
JInst 3amuThl BRIIPSIMUTEINST OT OPOCKOB TOKA Ha BXOAE HMpeoOpa3oBaTelst YaCTOTHl PEKOMEHY-
eTCsl yCTaHOBHUTH PEAaKTOp NEPEMEHHOT0 TOKa. PeakTop Tak ke MO3BOJISET 3alIUTHTH IIpeodpa-
30BaTeNlb YaCTOTHI OT BHE3AMHBIX W3MEHEHHH BXOTHOTO HANPSDKEHHS M TOKOB BBICOKHX TapMoO-
HHK.
»  BxogHoii GUIBTP 3IeKTpOMArHuTHOI coBMectumoct (OMC)
HopmanbHoe (yHKIIMOHHpOBaHHE 00OPYHZOBAHUS, 3aIUTAHHOTO OT TOH € CETH, YTO M MPeod-
pa3oBareNb 4acTOTHI, MOKET OBITh HAPYLICHO BO BpeMs paboTHI mpeobpaszoBareins. UToOBI Mu-
HIMHU3HPOBATh BO3ZCHCTBHE NpeoOpa30BaTeNs YacTOTHI HAa OKpPYXKAIOIIHE YCTPOMCTBA DPEKO-
MEHIYeTCs NCTIONB30BaTh GuiasTp DMC, Kak MOKa3aHO Ha CIEIYIONIEM PUCYHKE.

Peaxrop R
K ° S Ipeobpa-
Cetp S —u-ql‘ o NN Duibrp 30BaTeNb
| SMC T | 4acTors
T ' o A
_-T Jpyroe
—d o YCTpPOICTBO

Puc. 4.9 ToaknroueHne BXOTHOU TIETTH
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4.5.2 llonk/l0ueHUe K MPeodpa3oBaTe.Iio
»  PeakTop NOCTOSIHHOTO TOKA
IIpeobpazoBareny 9acTOTHl HOMHHANEHONH MOITHOCTBIO OT 18,5 10 90 kBT UMEIOT BCTPOCHHBIH
PEaKTOp MOCTOSIHHOTO TOKA, MPEIHA3HAYCHHBIN JUIS YBEIHICHHS KOI(DPUIIIEHTa MOITHOCTH.
>  BJ0K TOPpMOKeHHsI U TOPMO3HbI€E Pe3NCTOPBI
- IlpeoOpa3oBaTeny 4acTOTHl HOMHHAIBHOW MOIIHOCTBIO 110 15 KBT BKIIOYHTENFHO HMEIOT
BCTPOCHHBII OIOK TOpMOXKeHUs. I pacceMBaHUS SHEPrHH, BBIACIAIONICHCS MIPU AWHAMHYE-
CKOM TOPMOKCHHHU B BHJE TeIUIa, K kiieMMmaM (+) u PB nomwkeH ObITh MOKITIOYEH TOPMO3HOM
pesucrop. JnrHA COCTMHUTENBHBIX Kabenel TOpMO3HOTO pe3rucTopa JODKHA OBITh HE Oonee 5
M.

- IIpeob6pazoBareny 4acTOTHI HOMHHAIBHOW MOITHOCTHIO 18,5 KBT 1 BEIIme TpeOyIOT MOAKIIO-
YeHHs BHEUIHETo 0JI0Ka TOPMOXKEHHS K KiaemMMam (+) u (-). JnmuHa coequHUTENBHBIX Kabenei
MEXTy IIpeoOpa3oBaTesieM 9acTOThI B OJIOKOM TOPMOXEHHS JOJDKHA ObITh He Ooiee 5 M. [una
COCIMHUTENBHBIX Kabenel MeXay OI0OKOM TOPMOXKEHUS W TOPMO3HBIM PE3UCTOPOM JOJKHA
ObITh He Gonee 10 M.

- Ha TopmMo3HBIX pe3ucropax paccenBaeTcs NpeoOpa3oBaHHash B TEIUIO 3HEPIHs, BO3BpAILlCHHAS
JBUTATEJIEM B T'€HEPATOPHOM PEKHMME, ITO3TOMY B PEKMME JIMHAMHYECKOTO TOPMOXKEHUS TEM-
nepatypa TOPMO3HBIX PE3UCTOPOB IIOBBIIIACTCA. B CBA3M C 3TUM HEOOXOAMMO OTPAaHUYMTDH
JOCTYII IEPCOHAa K TOPMO3HBIM PE3UCTOPaM, a TaK Jk€ 00ECHeUnTh NOCTATOYHYIO Ui OTBOAA
TeIula BEeHTWISILUIO B MECTE UX YCTAHOBKH.

Yo0equrech B MPAaBUIbHOI MOJSIPHOCTH MOAKIIOYEHHS K KIeM-
MaM (+) u (-). Bo n3be:xanne noBpexxaeHnsi mpeodpa3oBaTeJisi Yyac-
3ameuane TOTHI U BO3TOPaHMA 3anpelaeTcs 3aK0paYuBaTh KieMMbI (+) H (-).
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4.5.3 IloakJ04eHHe BBIXOAHBIX Ieneii
>  BrbIxonHoii peakTop
B cnyuasx, korga paccTosiHEE MeXay npeoOpa3oBaTeneM 4acTOThl U ABurarenem 6onee 50 M,
BCIICACTBUE OOJIBIION YTEUKH TOKAa Ha 3€MIII0 Yepe3 Mapa3suTHYI0 €MKOCTh CHJIOBBIX KaleleH,
MOT'yT yJacTUThCS JIOXKHBIE CpabaThIBaHMS 3aLIUTHI MPeoOpa3oBaTeNs YaCTOTHI OT MEPErpy3Ku
no Toky. Jlns ycrpaHeHus 3toro 3¢dexra, a Tak e JUIl 3alIUThl U30JILUH OOMOTKH JIEKTPO-
JBUTATENs OT MPO00si MOXKET OBITH UCIONB30BaH BBIXOJHOM PEaKTOp MEPEMEHHOTO TOKA.
»  BeixogHoii ¢puabTp SMC
JIns MUHUMU3aLUHM YyTEUKH TOKA M MOJABIEHHS IOMEX PaJHouacTOTHOTO JIHANa30Ha, CO3/a-
BAacMBIX BBIXOJHBIMH CHJIOBBIMH KalOelsMH TpeoOpa3oBaTelisi 4acTOThbl, PEKOMEHIYETCs yCTa-
HaBIHMBaTh BbIXxoAHOU priibTp DOMC. CM. cheayronmii pUCyHOK.

Peaxrop
Cerp S —c:'o_NW\_ ITpeoGpaso- DuneTp
I Barelib yac- SMC

T ——o0———— VWV TOTBI

Puc. 4.10 IogkiaroueHre BEIXOJHBIX IIETEH

4.5.4 TlonkJiroueHHe PeKyNnepauHoOHHOr0 0J10Ka TOPMOKEHUS

PekyniepalluOHHBIA OIOK TOPMOXKEHHSI HCIONBb3YeTCs U BO3BPAILCHHS DHEPTHH, BbIJE-
JSIOIIEHCS B POLEcCce TOPMOXKECHHS JIBUTATENS, B CETh. PeKyIepalioHHbINH GIIOK TOPMOKEHHMS
cobpan Ha IGBT-mMomymsix, 94TO MO3BONISIET OTPAaHWYUTH TAPMOHHUKH Ha ypoBHE He Oomee 4%.
PekynepallnoHHbIH OIOK TOPMOXKEHHS MOXKET ObITh MCIIONB30BaH B 00ODPYJOBAaHWH, HCIOJIb-
3yIOIIEM HEHTPOOEKHYIO CHITY, K IOABEMHOM 000pYIOBaHHH.

PexyneparoHHbIi
OJIOK TOPMOXKEHHS
+) ) R S T

Py
J \
—_>

0 R

[IpeoGpa3oBareins

L—
YaCTOThI M
L—
—

Puc. 4.11 IoaknroyeHre peKynepaloHHOro 0JI0Ka TOPMOKEHUS.
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4.5.5 IloakJ/04eHHe M0 cxeMe 001Lero 3BeHa MOCTOSIHHOTO TOKA

B tex ciyuasx, xoraa HEOOXOIUMO KOOPAMHUPOBATh PabOTy HECKOMBKHMX JABUTaTeNel of-
HOTO TEXHOJIOTHYECKOTO KOMIIIEKCA, MOXHO HCIOIb30BaTh CXEMY MOAKIIOUEHHUS C OOIINM 3Be-
HOM TTOCTOSIHHOTO TOKa. Takue IpHBOIBI MPUMEHSIOTCSI, HAIPHMEDP, B OyMa)KHOW M XHMMHUECKOH
npomsbiuieHHOCTH. OHM XapakTepHu3yloTCcs TeM, YTO MOKa OfHA TpyIa JBHUTaTeneil padoraer,
Jpyrasi HAXOAUTCS B COCTOSHHMH JTUHAMHYECKOTO TOPMOXEHHs (T.€. B TEHEPAaTOPHOM DPEXHME).
T'enepupyemas sHeprus mocTymaeT B 00IIee 3BEHO MOCTOSIHHOTO TOKA M MCIIONB3YeTCs IS TH-
TaHUs JBHUTATENICH, HaxooAIuxcs B padouem pexume. [Ipu Takolf cxeme oOmme mokasareirn
SHEprocOepexeHns: CUCTEMBI TOPA3/I0 BBINIE, YEM NPU OOBIYHOM ITOAKIIOYEHIN OJWH IIpeodpa-
30BaTeNb - OAUH JABUTATEIb.

Iy 4
T
Cetp o & e
e O o0
L-2 -] oo
s 0 .
a P
Tlpenoxpa- Tpesioxpa-
HUTCIIA HUTEIN
luuna (_)
TOCTOSAHHOI'O TOKa
+
= ]
L
unerp OMC rpF-————-——- -

Puc. 4.12 IToakiroueHue 1Mo cxeme o0IIero 36eHa IOCTOIHHOTO TOKa

YacTOThI J0JIKHBI ObITH OHOI M ToW ke Mogenau. Tak ke Heo0Xo-
JUMO o0ecneYHTh OJHOBPEMEHHOe BKJIIOYeHHMe 000uX Ipeoldpaso-
BaTeJIei.

E g IIpn mcnosb30BaHMU JAHHOIO cnocoba o0a mpeoOpasoBaTesisi

3ameuanne

4.5.6 3azemuenue (PE)

Bo m3bexxanne mopakeHHs MEpCOHaNa ICKTPHYSCKIM TOKOM M BO3ropaHus kiemma PE
JOJDKHA OBITh 3a3€MJIEHA COITIACHO TPEOOBAHHMAM HOPMATHBHOI JOKyMEHTAIWH. 3a3eMIISIONINI
TIPOBOJHUK JIOJDKEH UMETh JOCTATOYHOE CEUCHUE U OBITh HACKOIBKO BO3MOXKHO 00JIee KOPOTKHM.
B mo60oM ciIyuae peKOMEHJIyeTCs HCIONb30BATh MEAHbIC IPOBONA CCUCHHEM HE MEHEE 3,5 MM’
Korma HeoOXommMmo 3a3eMIIMTh HECKONBKO IpeoOpa3oBaTelnieil, HEAOIyCTUMO oOpa3oBaHHE
KOJBIIEBBIX MOAKITIOUCHUH.
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4.6 IlonkJiroueHue Heneil ynpasieHus

4.6.1 O6mue yka3aHusi

Jna monkioueHus enel ynpasieHus: UCHOJIb3YHTE SKPaHUPOBAaHHbBIN IPOBOJ WU «BH-

TYIO apy».

CoenuHuTe dKpaH kabems ¢ 3azemisitomiei kiemmoii (PE).

Bo u3bexanue orkasza rnpeoOpa3oBarelist BCICICTBUE HABOIOK, NIPOBOJA LiETIeH yIpaBiie-

HUSL JIOJDKHBI OBITH MTPOJIOKEHBI KaK MOJKHO JaJIbIlle OT CHJIOBBIX KaOelnel (MUTaHus, 1BU-

rareis, KOHTakTopa M T.IL.). B mo6oM ciydae paccTosiHUE MeEXIy NpOBOJAMH LETeit

yIpaBJeHUS U CHJIOBBIMU KalensiMu AOKHO ObITh He MeHee 20 cm. IlapannensHas mpo-

KJIaJIka CHJIOBBIX KaOenedl M mpoBONOB Liemed ympasieHus 3ampeuiaercs. Ecnu xabemn

JOJDKHBI ITIEPECEUBCS, B TOUKE NEPECCUCHUA OHU JOJIKHBI OBITH TIPOJIOKEHBI 11O MPSAMBIM

YTIIOM.

4.6.2 KieMMBblI Heneii ynpapjieHust

IpeobpazoBarenu yactoTsl cepun ES024. MHCTpyKIWS 110 SKCIUTyaTaluu

Knemma Onucanue
CME Kiemma HyJ€BOr0O ypOBHSI BBIXOJOB C OTKPBITHIM KOJUIEKTOPOM
OO0w1as KJIeMMa HYJIEBOTO YPOBHSI LU(POBBIX CUTHAIIOB M OTPHULATEIb-
COM Has KJeMMa MCTOYHHMKA MUTaHUS 24 B WiId BHENIHEr0 MCTOYHHMKA ITH-
TaHUS
+10V TTonoxwurenpHast KieMMa HCTOYHUKA TuTaHus 10 B
KitemMMa BBIXOZHOTO BBEICOKOYAaCTOTHOTO MMITYJIBCHOTO CHTHAJa, 00Mmast
HDO xiemma - COM
Jlnarna3oH 4acToT BBIXOAHOI0 MMITyiibcHOTO curHaia 0 - 50 kI’
Brixos aHanoroBoro curHajia HanpspKEHHs WJIM TOKA, THIT BBIXOJHOTO
AOl (AO2) CHTHAJIa BHIOUPAETCsI ¢ MOMOLIBIO Nepexirodaress J19
Jlnanazon BeIXoHbIX curHaioB 0 - 10 B wim 0 - 20 MA
PE Kiemma 3azemiteHust

Kiemma Ornucanue
Bxoger curaana BKJI-BBIKJI, o6mas kaemma - COM
S1-S5 Jluana3oH BXOAZHOTO HampspkeHus 9 - 30 B

Bxoanoe conporusnenue 3,3 kOm

ROI1A,ROI1B, ROIC

Peneiinbiii Beixog RO1: RO1A - o6mwuii konrakt; RO1B - HOpManbHO
3aMKHYTbIH KOHTaKT; RO1C - HOpManbHO Pa30MKHYTBIN KOHTAKT
JHomnycTtumble mapaMeTpsl: nepemMeHHslil Tok 250 B, 3 A; nocTosHHbII
T0k 30 B, 1 A

HDI1 (HDI2)

Bricoko4acTOTHBIN UMITYIbCHBIN Bxof 1 BXox curiana BKJI-BBIKJI,
obmras kiaemma - COM
JlnamazoH 4acToT BXOAHBIX UMITYIICOB 0 - 50 kI'1g

Bxoanoe conporusnenue 1,1 kOm

RO2A, RO2B, RO2C

Peneiinbiit Beixog RO2: RO2A - o6mwmii kontakT; RO2B - HOpManbHO
3aMKHYTbIH KOHTaKT; RO2C - HOpMabHO Pa30MKHYTBIN KOHTAKT
JlonyctumMele mapamerpsl: nepeMenHslii Tok 250 B, 3 A; nocrosHHbIH
Tok 30 B, 1 A

Knemma nutanus. Ilo ymonyanuto Ha knemMmy PW nopaercs Hamps-

sxeHre ¢ kiemMMbl +24V. Ecin HeoOXOIMMO HCIOJIB30BaTh BHEIIHUIT

RO3A,RO3B, RO3C

Peneiinbiit Beixog RO3: RO3A - o6mwmii kontakT; RO3B - HOpManbHO
3aMKHYTbIH KOHTaKT; RO3C - HOpMabHO Pa30MKHYTBIN KOHTAKT
JlonyctumMble mapamerpsl: nepeMenHslii Tok 250 B, 3 A; nocrosHHbIH
Tok 30 B, 1 A

PW
UCTOYHHUK IHTAHHS, OTKIIOUNTE KieMMy PW or xiemmer +24V u non-
KJIFOYUTE €€ K BHEIIHEMY HCTOUHUKY
24V INonoxurensHas KJieMMa HCTOUHMKA MUTaHUA 24 B
+

MakcuMabHBINH BBIXOHOM TOK 150 MA

4.6.3 Ilepexiirouareiu Ha IUIaTe yIpaBJIeHUs

All (AI3, Al4)

AmnasoroBsiii Bxox curaana 0 - 10 B

Bxonnoe conportusienue 10 kOm

A2

AmnainoroBeiii Bxoj curaana 0 - 10 B wim 0 - 20 MA, TUI BXOJTHOTO
CHTHaJIa BEIOMPAETCs ¢ IMOMOIIBIO repexirodarens J18
Bxonnoe conporusienne 10 xOM (BXOX CHrHala HaNpsDKEHMS) WK

250 OMm (BXOJ TOKOBOTO CHTHAJIA)

GND

OOmasi KiileMMa HYJICBOIO yPOBHSI aHAJOTOBBIX CUTHAJIOB U OTPHIA-
TeJbHas KIeMMa UCTouHHKa nutanus 10 B

3anpemaercs 3akopayuBath kjiemvMmbl GND 1 COM

Y1 (Y2)

KiieMMa BBIXOfIa ¢ OTKPBITBHIM KOJUIEKTOPOM, KJI€MMa HYJIEBOTO YPOBHs
-CME

JluanaszoH HanpspkeHus BHelHero nuranus 0 - 24 B

Junana3on BeixoaHOro ToKa 0 - 50 MA
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ITepembruxa Onucanue
.74, 35 Bo us30exkaHue HEKOPPEKTHOW paboThl mpeoOpa3oBaTess YacTOThI 3alperiaeTcst
Y 3aMBIKaTh KOHTAKTBI 3THX MEpPEeKItoYaTeeld Mexay co0oit
Bo u3bexaHue HEKOPPEKTHOW pabOThl MOCIENOBATENILHOTO MOpTa 3amperiaeTcst
J13,7J14 U3MEHATDH 3aBOJICKHE YCTAHOBKH Iepeximrodareneil J13 (momeuennoro ATX) u J14
(momeuennoro ARX)
[epexirouenne Mex1y TUIIAaMU CUTHaJa aHaorosoro Bxoga 0 - 10 Bu 0 - 20 MA
J18 Jli BX0Jja CUI'HaJIa HaNpsKEHUs COSIMHUTE KOHTAKT V ¢ kKoHTakToM GND
JI71s1 BX0J1a TOKOBOT'O CHTHAJIA COSIMHNTE KOHTAKT I ¢ koHTakrom GND
[epexiroueHne Mex 1y THIIAaMU cUrHasa aHainorooro Beixoza 0 - 10 B u 0 - 20 MA
J19 J1s1 BBIXOJ]a CUIHAJIA HAIPSDKEHHs COSIMHUTE KOHTAKT V ¢ koHTakToM OUT
J1J1s1 BBIXOJ]a TOKOBOT'O CUTHAJIA COeIMHNTE KOHTaKT I ¢ konTaktom OUT
34
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4.7 OGecneyeHue JIEKTPOMATHUTHONH COBMECTHMOCTH

4.7.1 OcHOBHbIE CBeJleHHsI 00 3JIeKTPOMATHHTHOH COBMECTHMOCTH

[Ton snexTpoMarauTHOM coBMecTHMOCThIO (OMC) moxpasymeBaeTcs criocoOHOCTb YCTPOH-
CTBa MJIM CHUCTEMBI HOPMaNbHO (YHKIMOHHPOBATh B YCIOBUSIX BIMSHHS 3JIEKTPOMArHUTHOTO
U3ITy4eHHs PACIOI0KEHHONW B HEMOCPEICTBEHHOI OJIM30CTH ammapaTypbl U HE OKa3bIBaThb He-
TaTHBHOTO IEKTPOMAarHUTHOTO BIUSIHUS Ha APyroe o0opyaoBaHMe.

Mo Tumy pacmpocTpaHeHuUs 3MEKTPOMArHUTHBIE IOMEXH MOTYT OBITh Pa3/ie/ieHbl Ha TOMEXH,
nepesaBaeMble 10 MPOBOJHUKAM (TaKUM Kak IPOBOAa, Kabenu, Gpuaepsl, Ipoccesu, KOHIeH a-
TOPHI U T.N.) U TIOMEXHU, U3IydaeMble B BHUAE NEKTPOMATHUTHBIX BOJH. DHEPTHsl MOCIECIHUX
CHMKAeTCsl MPOIMOPIHOHANBHO KBAJPATy PACCTOSHUS.

Jlnst Toro 4ToOBl MOMEXM OKa3bIBAM BO3JEHCTBUE, HEOOXOIMMBI TPU COCTaBHBIE YACTH:
UCTOYHHUK MOMEXH, MyTh Nepe/lau IOMEXH U 4yBCTBUTEIBHOE K MOMeXe ycTpoiicTBo. C Touku
3peHHs TOJb30BaTElNsl PEIICHHE MPOOIEMBI 3IEKTPOMATHUTHONH COBMECTHMOCTH CBOAUTCSA K
OKa3aHUIO BO3JECHCTBUS Ha IIyTHU NEpeJaud MOMEXH, TaK KaK CBOMCTBA yCTpOMCTBa, M3Iydaro-
IIEr0 MOMEXH M UyBCTBUTEIBHOTO K IIOMEXaM yCTPOHCTBA HE MOTYT OBITh U3MEHEHBI.

4.7.2 TIpeoGpa3oBarenn yacToTbl 1 IMC
Kak u npyrue s51eKTpUYeCKHe WIM JICKTPOHHBIE YCTPOMCTBA, IPe0Opa3oBaTeId 4acTOThI

SIBIAIOTCSA HE TOJNBKO MCTOYHHKAMH TOMEX, HO M UyBCTBUTENBHBIMU K 3JIEKTPOMArHUTHBIM I10-

Mexam ycrpoiictBamu. [IpuHiun aeficTBus npeobpa3oBaTeneld 4aCTOTHI TAKOB, YTO B Ka4eCTBE

no6o4Horo 3¢ ¢exra mpeodpa3zoBaTeIN MOTYT CO34aBaTh JIEKTPOMAarHUTHBIN myMm. C Apyroi

CTOPOHBI IJIs1 0OecTeueH s CTabUIbHOH paboThl B YCIOBUSIX EKTPOMATHUTHOTO BIUSHHS OK-

Py KaloluX YCTPOIHCTB caM Npeobpa3oBaTellb 4acTOTHI JOKEH 00JIafaTh ONpPEICIeHHON IMOo-

MexoycToiunBocThi0. Hinke mepeunciensl 0coOeHHOCTH IpeoOpa3oBaTeneil YacTOThl C TOUKH

3penus OMC:

»  BXonHOH TOK UMEET HE CHHYCOMAAIbHYIO (OPMY, B HEM UMEIOTCS COCTABIISIOIINE B BUE
TOKOB OOJNBIIOrO KOJMHYECTBA BBICOKMX T'APMOHHK, KOTOPBIE MOTYT BBI3BIBATH 3JIEKTPO-
MAarHUTHbIE IOMEXH, CHHKATh KOI(QOHUIUEHT MOIIHOCTH U YBEINYMBATh IIOTEPHU B JIMHUH.

»  BbIxoJgHOE HampspKeHHE MNPEJCTABIAET COOOH IIMPOTHO-UMITYJIBCHO MOZYJIMPOBaHHbIN
(ILIMM) cursan, KOTOpHIA JOMOJIHUTEIBHO I'PeeT OOMOTKHM ABMIATEIIS, YTO MOXKET IpH-
BECTH K COKpALIECHHIO CPOKa ero ciyXObl. [ToMHMO 3TOro MOKET MMETh MECTO IMOBbI-
LIEHHBIH TOK yTEUKH, YTO MOXKET BBI3bIBATh JIOXKHOE CpabaThIBAHUE YCTPOUCTB 3aLIUTHI U
MIPUBOAUTH K BOSHHUKHOBEHMIO CHIIBHBIX 3JEKTPOMAarHUTHBIX TIOMEX, KOTOPbIE MOTYT BO3-
JIefICTBOBATh HA APYTHE dIEKTPOHHbIE YCTPOICTBA.

»  Kak uyBCcTBHTEIbHOE K TOMEXaM YyCTPOHUCTBO, B YCIOBUSX CHIIbHBIX IIOMEX IpeoOpa3oBa-
Tellb YaCTOThl MOXKET OKa3aThCs HE CIOCOOEH HOPMalbHO (DYHKIMOHHUPOBATh, MM JAKE
BBITH U3 CTPOSI.

4.7.3 Yka3aHusi 10 YCTAaHOBKe ¢ TOYKHU 3peHust IMC

B HacrosleM MyHKTE pacCMOTPEHbI HECKOJIBKO MEPOIPHATHI, BBINOIHEHHE KOTOPHIX pe-
KOMEH/LyeTCsl IIPH YCTaHOBKE IIpeoOpa3oBareis 4acTOThl (IKpaHUPOBAHHUE, MOJKIIOYCHHE, 3a-
3emMiieHHe, 60pb0a ¢ TOKOM YTEeUKH, QUIBTPBI), KOTOPbIE MOTYT IIOMOYb 00CCIEYUTh HOPMab-
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HOoe (yHKUHOHHpOBaHHE cHCTeMbl. DddexTuBHOCTh obecteuennss DMC Oyzaer 3aBUCETh OT
3¢ }HEKTUBHOCTH BCEX MATH MEPEUUCICHHBIX MEPONPUATHIA.

4.7.3.1 DkpaHupoBaHue

Bce noxkimoueHus K KJIEMMaM yNpaBiIeHHs JODKHBI OBbITh BBINOJHEHbI 3KPaHUPOBAHHBIM
MPOBOAOM. JKpaH (OIUIETKA) CUTHANBHOIO Kabens HOMKEeH ObITh COSAMHEH C 3a3eMIIIOLINM
KOHTaKTOM DsJIOM ¢ KaOenbHBIMH BBOJAaMH IpeoOpa3oBaTels. 3ampelieHo 3a3eMIITh 3KpaH
CHTHAJBHOIO KaOess IyTeM COCAMHEHUs C 3a3eMIIIOIIMM KOHTAKTOM IIpeoOpa3oBareis, Io-
CKOJIbKY 3TO CHJIBHO CHU3UT MJIM CBEIET Ha HeT 3G {EeKT OT SKpaHUPOBaHHS.

Coenunaiite npeoOpa3oBaTenb YacTOThl U ABHUIAaTeNb SKPaHHPOBAHHBIM KaleleMm W Ipo-
KJIa/IbIBaiiTe KaOesu pa3zielbHO B Pa3HbIX KaHalax. OHa CTOPOHA SKpaHa WK METAIINYECKOTO
KaHaJIa JIOJDKHA OBITh COSIMHEHA C «3eMIICH», a Ipyras CTOpOHA - ¢ KOXKyXOM ABUrareis. Yc-
TaHoBKa GuibTpa OMC nomoraer 3HAYNTEIBHO CHU3UTh ICKTPOMArHUTHBIH IyM.

4.7.3.2 Tloaka04eHne

IlopaBaTe nuMTaHHE Ha HpeoOpa3zoBaTelb YACTOThI PEKOMEHIYETCSl C OTIAEIBHOIO TpaHC-
(opmaTopa. OOBIYHO MOAKIIOYEHHE TPOU3BOIUTCS MATHKHIBHBIM KabesieM, TPH U3 5K - (asbl,
OJlHA - HEUTpanb M OJHA - 3a3eMiIeHHE. 3amperacTcsl MCHONb30BaTh JUIS 3a36MIICHHS HEM-
TpaJIbHBIH IPOBOI.

Ecan HeckoNbKO Pa3IUYHBIX MEKTPUUECKUX YCTPONCTB, TAKMX Kak Npeobpa3oBarelb Jac-
TOTBI; DUIBTPBIL, IPOrPaMMHUPYEMbIH JTIOTMYECKUH KOHTPOJUIEP M TOMY HOJOOHbIE IIAHUPYeTCs
YCTaHOBUTH B OAHOM IIKady, HEOOXOAUMO IMPOAYMATh PA3HECEHHE YCTPOMUCTB H3ITYyJarOIIHX
MOMEXH M YCTPOHCTB, 4yBCTBUTENbHBIX K TmoMexaM. CXOAHBIE MO THUIy BO3JECHCT-
BUSI/TIOJIBEP’KEHHOCTH BO3JEHCTBUSIM yCTPOHCTBA HEOOXOMUMO TPYNNUPOBATh B Pa3UUHBIX
30HAaX, PACCTOSIHUE MEXIY KOTOPBIMH JOJKHO OBITh HEe MeHee 20 cM.

OTHOCHTENBHO IMPe0Opa3oBaTelsl YaCTOThl CHIIOBBIE KaOelIH AENATCS HAa BXOJIHBIE U BbI-
xoaHble. Bee cunoBble kabenn MOTYT OKa3bIBaTh TaKO€ BO3JACHCTBHE HA CUTHANbHbIE (C1a0o0-
TOYHbIe) Kabenu, YyTO HOpMalibHasg paboTa mpeoOpasoBarens Oyner HeBo3MoxHa. [loaTomy
CHTHaNIbHbIE KaOETH U CUIIOBbIE KaOeIH JOJIKHBI OBITh MPOJIOKEHB! KaK MOXHO Jajbllie APYT OT
Ipyra. 3amnperiaeTcs MpoKIaabIBaTh UX MapaulesIbHO MM ONK3KO ApyT oT Apyra (menee 20 cm),
HE TOBOPSA O TOM, YTO HEIb3s MPOKIAIBIBATh X OJHHM KI'YyTOM, OCOOEHHO €CIIH yCTaHOBJIEH
¢unsTp OMC. Ecnu kabenu TpeOGyeTcsi mepeKpecTUTh, HeOOXOANMO ClieNaTh 3TO oA yrioM 90
rpaycoB.

4.7.3.3 3azemJieHue

Bo Bpems paGoTsl mpeoOpa3zoBaTeslb 4acTOThI JOJDKEH OBITh HAZEKHO 3a3eMJIeH. 3azemiie-
HHE HEeOOXOAMMO He TOJBKO A 0e30MacHOCTH MepcoHalla U 000pyAOBaHUS, HO B YUCIE MPO-
4ero sBJIACTCS OJHUM U3 OCHOBHBIX (Hauboiee IpocTbIM, ((PEKTUBHBIM M IEIIEBBIM) MEpO-
npusTait o obecneuenuio SMC.

4.7.3.4 bopb0a ¢ TOKOM yTe4KHU
Tok yTeuku mojpasessiercs Ha Mex(pa3HbIi TOK YTEUKH U TOK yTe4Kd Ha 3emitto. Ero 3Ha-
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YEeHHE 3aBUCHUT OT PACHpeeNeHHON eMKOCTH NUHUK U Hecymer yactotsl LIIM npeobpasoBa-
Tens 4acTOThl. TOK yTEUKH Ha 3eMJII0, TPOTEKAIOINI yepe3 o0l HyIeBOH POBOIHUK MOXKET
BJIMSATH HE TOJILKO HA CHCTEMY, B KOTOPOIl HCIONB3yeTcs NMpeodpa3oBaTelb, HO M Ha JPYrue
ycrpoiicTBa. OH Tak ke MOXEeT MPUBOJUTh K HEKOPPEKTHOH paboTe aBTOMATHYECKOTO BBIKIIIO-
YaTessi, pejie U APYrux NoAoOHBIX yCTPOHCTB. 3HaueHHe MexK(]a30BOil yTeuKH TOKa uyepes pac-
MpEeIeTICHHYI0 eMKOCTh BXOJIHBIX U BBIXOAHBIX Kabeneill 3aBUCHUT oT Hecyleid yactorsl IIVM
npeoOpa3oBaTelis YaCTOThI, AJIMHBI M ceYeHMs kabeleil. YTeuka TOKa MOBBILIACTCS MIPU YBEIH-
yenun 4actoTsl 1IIMM, yBennyeHnu [UIMHBI U ceueHus Kabenex.

VMeHblLIEHHE HECyIeH 4acToThl ABiseTcs 3()(EKTHBHBIM CPEACTBOM CHIKEHUS YTEUKH
ToKa. B Tom ciiyuae, eciu anuHa kabens nsuratens 6omee 50 M, Ha BeIxoae mpeodpasoBaTenst
HEOOXOJMMO YCTAHOBHUTh BBIXOJHOW PEaKTOp NEPEeMEHHOro ToKa Miu cuHyc-(puisTp. Ecmn
JUIMHA Ka0emsl CyIIEeCTBEHHO OOJjblie, PeaKTOpbl HEOOXOOMMO yCTAaHOBUTH depe3 Kaxiaele 50
METPOB.

4.7.3.5 ®uapTpsl
Pexomennyercs ucnonb3oBath GuiasTpsl OIMC, TOCKOIBKY OHH ABISIIOTCSA XOPOIIUM Cpell-
CTBOM /I HCKJTIOYEHHS B3AUMHOTO BIIHSHHS YCTPOHCTB.
Mo oTHOMIEHHIO K TPE0OPa30BATEIIO YACTOTHI (PUIBTPBI MOTYT PA3AEIAThHCS HA!
»  OunbTp momex, yCTaHaBIMBaeMblil Ha BX0/e Ipeodpa3oBaTers;
»  OuibTp noMex, yCTaHaBIMBAaeMblil Ha BXOJE IPYroro o00pya0BaHUs, HAPUMED, Pa3Bsi-
3BIBAIOLIUN TpaHc(hopMaTop Wi GUIBTP MUTAHHUS.
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5. Pa6ora c npeoGpa3oBaresieM 4acTOThI
5.1 Onucanue nyJbTa ynpasJeHUs]

5.1.1 BHemnmii BUJ myJ1bTa ypaBJeHUs

CBeTOIHMO/IbI MHTUKAL[HH
— COCTOSTHUSI
RUN/TUNE FWD/REV LOCAL/REMOT TRIP
CBeTOqHOMBI MHIUKAIIUH
€/IMHHUL] N3MEPCHUS
Hudposoit
JTHCILICH
Knasuma
nporpaMMupoBanne/ — ng‘;’;g‘a
BBIXO]] JTAHHBIX
K Knapua
NaBHIIa IIPOKPYTKH
OBICTPOTO
BBI30Ba
KrnaBuma BHIKITIOUEHUS U
Knapinra "~ cOpoca curHaia oumoKu
BKJTFOUCHHS
S
KrnaBuu n3MeHeHus

apaMeTpoB

Puc. 5.1 BHemHui BU 1 HAUMEHOBAHHE COCTABHBIX YacTEeH IyJIbTa yIpaBJICHUS

5.1.2 Onucanue GpyHKuii KJIaBHII

Knasuma HaumenoBanune Onucanue
PRG KiraBuma
— BX01 ¥ BBIXOZ B/H3 MEHIO IIEPBOTO YPOBHSI.
ESC MPOrpaMMUPOBAHUSL
DATA
e Knauiia BBoJ HaBuraryst o MeHro ¥ OATBEPIK/ICHHE ITapaMEeTPOB.

Knasuuia VYBeMunBaeT 3HauCHUE JIAHHBIX UK HOMEP IMapaMeTpa.
BOJIBIIE P fiapaMetpa.
Kuasuuia ‘YMeHbIIaeT 3HAYCHHE JIJAHHBIX WJIA HOMEP IapaMeTpa.
MEHBIIIE P fiapamerpa.

Knasuma B pexxume BBOAA 3HaUYEHH MapaMeTpoOB HaXKaTUe 3TOW KJIaBUILIU
IDOKDYTKH MO3BOJISIET BBIOpATh pa3psij, MOUISKANIMNA W3MEHeHHUI0. B 1py-
POKPY I'HX PEKMMAX [UKIMYECKH 0TOOpaXKaeT HapaMeTphl.

KitaBuma B pexuMe ympaBieHHs ¢ IynbTa 3allycKaeT IpeoOpa3oBareib
BKJIFOUCHU A YacCTOTBI.
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Knasuma HaumenoBanue Onucanue
B pabouem pexnme B 3aBHCHMOCTH OT 3HA4YEHHS IapameTpa
Ktagmma P7.04 moxeT ObITH MCIIONB30BaHA VISl OCTAHOBKH IpeoOpa3oBa-
/6 TeNs.
BBIKIIOUCHIA/COPOCA | B cryyae nuarHOCTHPOBAHMS ONIMOKH MOKET GBITH HCTIONB30-
BaHa JuIst ee cOpoca.
B 3aBucumoctH or 3HaueHms napamerpa P7.03 moxer OBITH
3aIporpaMMHpPOBaHA JJIA:
0: Bxoza B MeHI0 OBICTPOTO JI0CTYHA
a Knasuma Opictporo | 1: IlepexirodeHnst MEK/y peKMMaMH IPsSMOTro/00paTHOro Bpa-
BBI30BA HIEHUs
2: AxtuBauuu pexuma AT
3: COopoca HACTPOMKHU YaCTOTHI, 3aJaHHOM € IIOMOIIBIO (PyHKIHH
I5OJIbIIE/MEHBIIIE|
Kom6uHanus OIHOBpEMEHHOE Ha)XaTHUE KJIABHUIL u [STOP/RST| npuso-
KJIaBHILI JIUT K OCTAHOBKE JBUTATEIs] BEIOCTOM.

5.1.3 Onucanue CBETOAMOTHONH MHIUKAIUH

5.1.3.1 OnucaHue CBETOAUOTHONH HHANKAIIUHN COCTOSTHUS

Caeromont

Ornucanue
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Karop, Ha KOTOPBIH MOXKET BBIBOAMUTHCS MH(OpMaims, Kacaromasics (yHKIHOHUPOBAHUS IIpe-
o0pazoBares, a Tak e KOIbl OLINOOK.

5.2 Pabora ¢ npeodpa3oBaTesieM 4acTOThI

5.2.1 YeraHoBKa napamMeTpoB

MeHro mysbTa ynpaBieHHs UIMEET TPU YPOBHS

»  TI'pynmsl QyHKIMOHAJIBHBIX HapaMeTPOB (TIEPBbIii yPOBEHS);
»  OyHKUMOHAIBHBIC HapaMeTphl (BTOPOH YPOBEHB);

»  3naveHHs QyHKIMOHAIBHBIX IAPAMETPOB (TPETHI YPOBEHD).
Ipumeuanue.

Haocamue xknasuw [PRG/ESC u [DATA/ENT] & wenio mpemve2o- YPOoGHs NPUBOOUm K 603-
epaniy 8 MeHi0 8mopozo yposHs. B ciyuae naxcamus kiasuuiu VCMAHOBNIEHHbLU ¢
nomowbio nynbma napamemp 6yoem coxpame; a npeobpasosamens nepeiioem 6 MeHio 6Mopoco
YPOBH5L K KOOY Cledyioueco Napamempa, Haxcamue Kiasuu npugedem K 6036pamy
K KOOY 2020 dice Napamempa 8 MeHIo 81opo2o YPosHs 6e3 cOXpaHeHUs 6HO8b YCIMAHOBNEHHO20

3HAYeHUA.

BrikiroueH: Pexxum ocTaHOBKH
Muraet: PesxuM aBTOMaTH4ECKOI HACTPOHKH ITapaMeTpoB
Bxurouen: Pabounit pexxum

BeikiroueH: Bpaiienue B IpsiMOM HanpaBiIeHUH
Bxmouen: Bpamenue B 00paTHOM HarpaBIeHHU

OCAL/REMOT]

Beixittouen: YpasieHue ¢ 1myJibTa
Muraet: YnpasieHue ¢ 3aporpaMMUpPOBaHHOTO BXOJa
BxuiroueH: YnpaiieHue yepes nocieoBaTelibHbli mopT

Beixmtouen: HopmanbHast pabota

[TRIP|

Muraert: IlpenynpexaeHue o neperpyske

5.1.3.2 Onucanue cBeTOAMOIHON HHAMKANMH eAMHUI H3MepeHus!

Muukanus Onucanue
Hz Yacrora, I'1y
A Toxk, A
A Hanpsoxenue, B
RPM CkopocTb, 00/MUH
% Joms, %

5.1.3.3 Ludposoii nucnei

Hudporoii qucruteii mpencraBiseT coO0i MATHPA3PSAAHBIN JKUAKOKPUCTAIITHYCCKIA WHIHU-
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Puc. 5.2 YcraHoBKa 3HaYeHHI TapaMeTpoB

Ecnn 3nadeHne mapamerpa B MEHIO TPETHETO YPOBHS HE MMEET MHIAIOIIETO pa3psaa, 3To
O3HAYaeT, 4TO 3Ha4YEHHE IapamMeTpa He MOXKET ObITh H3MEHEHO. BO3MOXHBIME IpHUYMHAMEI MO-
TyT OBITh CIIeAyIOmue:

»  JlaHHbIA napaMerp He HOJICKUT M3MEHEHHUIO, HAIIPUMeEp, BCIIEICTBHE TOTO, YTO €ro 3Ha-
YeHHE OIpEeISIeTCs] aBTOMAaTHYECKH, JIH00 TOM B CIIydae, €CJIM 9TO 3alliCh O IapaMeTpax
(DYyHKIMOHMPOBAHUS H T.IL.;

»  JlaHHbIA mapamMeTp He HOUICKUT U3MEHEHHUIO B IIpoLecce paboThl, HO MOXKET OBITh H3Me-
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HCH B COCTOSIHHMHU OXXHJAHHW.

5.2.2 HacTpoiika MeHI0 ObICTPOro J0cTyna

MeHIo OBICTPOrO JOCTYIa MO3BOJIAET OBICTPO NMPOCMOTPETh M CKOPPEKTHPOBATh 3HAYCHUS
HauboJiee 4YacTO M3MEHACMBIX NapaMeTpoB. B MeHI0 ObICTPOro mocTyma KoI Napamerpa
«LP0.11» o3navaer ¢yHkunoHasbHblil mapamerp P0.11. M3MeHeHue mapaMeTpoB uepe3 MEHIO
OBICTPOrO JOCTYyIa UMEET TOYHO TakoH ke IPPEKT, KaKk U M3MECHEHHE MapaMeTPOB B OOBIYHOM
peXUMe IPOrpaMMHPOBaHHUS.

B MeHI0 ObICTPOro 0CTymna MOXKHO 3aHecTH 10 16 QyHKIHOHANBHBIX MapameTpos. s no-
0aBJIeHUS WIN yIAJIEeHHs MapaMeTpoB B MEHIO OBICTPOro IocTylla 3HadeHue mapamerpa P7.03
JIOJKHO OBITH YCTaHOBJIEHO paBHBIM 0.

5.2.3 PaGora ¢ MeHI0 ObICTPOro AocTyna

MeHio GBICTPOrO AOCTYMa MMEET [Ba YPOBHS, KOTOPbIE COOTBETCTBYIOT MEHIO BTOPOTO M
TPETHETO YPOBHSI OCHOBHOTO MEHIO.

Ipumeuanue.

Jlna 6xo0a 6 pexicum meHo ObiCmpo2o 00CHYNa U3 padouezo pexicuma Ul pexicuma 0xcuoa-
HUA Hadxcmume K1aguuLy ¢ NOMOWbIO KAABUW |BO)'IBIHE/MEHBIJ_[E| evibepume
HYJICHbLIL napamemp U nymem HAiCAMUs KAa8uuiu 6olioume 6 pedlcum ezo Ha-
cmpotixu. Cnocob ycmanoeKu 3sHauenus napamempa 6 MeHio Oblcmpoz2o 00Cmyna makxoi dice,

KaK u npu npocpammuposanull uepe3 oCHosHoe meHio. [is 6o3epama K uHOuKayuu npeosloyuje-

20 3navenus naxemume (QUICK/JOG|

[Ipumep paboThl ¢ MEHIO OBICTPOTO IOCTYIIA IPUBEAEH HUKE.

Pabounit pexnm/
Pexxum oxuanns

PaGounii pesxnm/
Pexum oxunanus

Puc. 5.3 Pabora ¢ MeHIO OBICTPOTO TOCTyIIA
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5.2.4 Copoc curnana omuoKku

Ecnu npeoGpa3zoBarenb 4acTOThl JUArHOCTHPOBAJI OIIMOKY, HA WHAMKATOP BBIAAETCSA COOT-
BeTCTByIolIee coobmenne. s cOpoca curHaiza OmMOKH MOXHO MCIIONB30BAaTh KIIABHIILY
WM COOTBETCTBYIOIIMI BXOJI, 3alPOrpaMMHUPOBAHHbIN ITyTeM YCTAHOBKH 3HAYCHHS
napamerpa rpynnsl P5. Ilocne cOpoca ommbku mpeobpa3oBaresib 4acTOTHI MEPEXOAUT B CO-
ctostHue oxupanus. [loka He OyneT cOpomeH curHan omuoKy, mpeodpazoBaTesib YacTOThl OyneT
HAXOJIUThCS B PEXKUME 3aIPETa 3aIyCcKa, 1 He CMOXKET (yHKIIMOHUPOBATS.

5.2.5 ABTOMaTH4YeCKasi HACTPOIiKa MapaMeTPOB 3J1eKTPOIBUraTe sl

Ecnu BeIOpan BeKTOpHBIN crioco0 ympasieHus 6e3 00paTHON CBA3M MIIN BEKTOPHBII C1IOCO0
yNpaBlIeHUs] ¢ OOpaTHOU CBsI3bI0, B MaMATh MPe0Opa3oBaTens 4acTOThI ClENyeT BBECTU Mapa-
METpbI C MIWIBANKA JBUIraTeNs, MOCKONbKY (DYHKIMS aBTOMATHUECKOW HACTPONKM HCIOIb3yeT
UX B Ipolecce paboTel. BO3MOXXHOCTH BEKTOPHOTO YIPaBICHHs BO MHOTOM 3aBHCAT OT TOYHOM
HACTPONKH MapaMeTPOB IBUTATEIS.

INopsinox mpoueaypsl aBTOMAaTHYECKON HACTPOMKHU CIIEIYIOLIHH.

IIyrem yctanoBku 3HaueHHsa napamerpa P0.01 BbiOepuTe B KadecTBE YIPaBIAIOLIETO YCT-
poiicTBa MyJIBT yIpaBIEHUs.

Beenure 3HaueHMs ClIETYIOIIMX MapaMeTPOB B COOTBETCTBUM C NapaMeTpaMHU HCIONb3ye-
MOTO 3/IE€KTPOBUTaATEIS

P2.01: HomuHanpsHas yacToTa MUTAIOIICH CETH,

P2.02: HoMuHanbHast CKOPOCTb 3JIEKTPOABUTATEIIS;

P2.03: HomuHansHOE HanpsHKeHUE 3IEKTPOIBUTATENS,;

P2.04: HomuHaIBHBII TOK 3EKTPOABUTATENS;

P2.05: HomuHanbHas MOIIHOCTB 3I€KTPOIBUTATEI.

Ilpumeuanue.

Hazpy3ka oOondcna 0vims mMexanuuecKu OmMcoeOUHeHa Om 0euzamend, 6 NPOMUGHOM
cyuae 3HAYEHUA €20 NApaMempog, OnpeoesieHHble 8 npoyecce AgMoOMAamu4ecKoil Hacmpoil-
KU, MO2ym 0blmb HEKOPPEKNHbIMU.

VYeranoBute 3Hauenue napamerpa P0.17 paBHbIM 1 (meTanbHO mpolecc aBTOMATHYECKOH
HACTPOWKH MpUBEJCH B onucanuu (yHKuuoHajgpHOro mapamerpa P0.17) u Haxxmute @ Ha
mynbTe ynpasienus. [Ipeo6pa3oBaTens 4acTOThl aBTOMAaTUYECKH OMPENEINUT CIEAYIOMHUE mapa-
METPBbI IEKTPOABUTATENS:

P2.06: Conpotusienre 0OMOTKH CTAaTOPA;

P2.07: ConporuBnenue 0OMOTKH pOTOPA;

P2.08: HayKTUBHOCTH OOMOTOK CTaTopa U poTopa;

P2.09: B3auMHy10 HHIYKTUBHOCTH OOMOTOK CTaToOpa U POTOpa;

P2.10: Tox nBuraress B pexxuMe X0JI0CTOro X0/a.

5.2.6 YcraHOBKa KOJa 10CTyNa

[TpeobpazoBarenu yactotsl cepurt ES024 umeroT QyHKUUIO 3aIlIUThl KOJOM JOCTYIA IOJb-
3oBarens. Ecnu 3Hauenue mapamerpa P7.00 yCTaHOBIEHO OTIMYHBIM OT HyJIsl, OHO SIBISETCS
KOJIOM JIOCTYHa noJb30oBaTelis. Kox 1ocTyna HaunHaeT NeficTBOBaTh 4epe3 OHY MHMHYTY C MO-
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MEHTa yCTaHOBKHM 3HaueHusi mapamerpa P7.00. Ecnu nannas (yHKuMsl akTHBHA, B Ciiydae Ha-
KaThs KIABUINM BXOAA B PEKHM INPOTPaMMHPOBAHUS , Ha JAucIiee OToOpasuTcs
«-=-=-», U JUISl IPOJIOJKEHUS paboThI ONepaTopy MoTpedyeTcst BBECTH MPaBUIbHBIHN KO JOCTYTA.

Ecnu HeoOXOmMMO BBIKIIOUMTh (DYHKIMIO 3aIlMTBI KOJOM JOCTYyIa, 3HAYEHHE MapameTpa
P7.00 cnenyeT ycTaHOBUTH PaBHBIM HYIIO.

Ilpumeuanue.

Koo oocmyna ne pacnpocmpansemcs na oocmyn Kk npocpammuposanuio napamempos iepes
MeHI0 bblcmpoz2o docmyna.

5.3 Padoumii peskum

5.3.1 3arpy3ka npu nogaye NUTAHUS

ITpu nopmauye NUTAHUSA NPOMCXOAUT NEPBUYHAS 3arpys3ka mpeobpas3oBareis 4acToThl. B aTom
pexuMe Ha MHAMKaTope oToOpaxkaercs «8.8.8.8.8». Ilocne Toro, kak nmepBu4Has 3arpyska OyzneT
3aBeplICHa, IPe0Opa30BaTeb YaCTOThI IEPEHICT B PEIKUM OXKUJIAHHS.

5.3.2 Pe:xuM o:KMIaHUS

B pexxumax paboThl U OXKHJaHHS Ha AUCILIEE MOTYT OTOOPa)KaThCs Pa3IMYHbIC 1aPaMETPBI.
Bri16op oToOpakaTrs uian He 0TOOpaXkaTh TOT WJIM MHOHM mapaMeTp MOXKeT OBITh CAeNaH Mmocpen-
CTBOM NpOrpaMMUpOBaHus nmapaMeTpoB P7.06 (maauxanus B pabouem pesxume) u P7.07 (unnu-
Kalus B pexxume oxxuganus). [lopsaok HacTpoWKH WHIMKAIMY B YKA3aHHBIX PEKUMAaX JIETAIbHO
M3JI0’KEeH B onucaHuu napamerpos P7.06 u P7.07.

B pexxume oxxunaHus MOXeT ObITh HACTpOEHA MHAMKAIMsA 14 mapameTpoB, a HIMEHHO: 3a-
JAHHAsE YacTOTa, HANPSDKEHHE 3BCHA IOCTOSHHOTO TOKA, COCTOSHHME BXOAHOIO/BBIXOAHOIO
KJIEMMHHKOB, COCTOSIHUE BBIXOZIa C OTKPBITBIM KOJUIEKTOPOM, ycTaHoBka PID-perymsitopa, cur-
Has PID-perynsaTtopa, 3HaueHne CUrHajia Ha aHalnoroBoM Bxoze All, 3HadeHHe CHIHaja Ha aHa-
JI0r0BOM Bxoze Al2, HanpspkeHHe WM TOK aHAJIOroBoro Bxona Al3, 3HaueHHe CUI'HajIa Ha aHa-
soroBoM Bxone Al4, yacrora ummynscoB Ha Bxope HDI1, gactora ummynbcoB Ha Bxoae HDI2,
HoMmep mara BcrpoeHHoro ITJIK mim HOMEp 4acTOTHI pekMMa MHOTOCTYNEHYaTON CKOPOCTH,
npober. OToOpaxkaTh WIKM HE OTOOpaKaTh 3HAUECHHE KAXKIOTO U3 3THX MapaMETPOB MOXKET OBITh
OIIpeNeNIeHO YCTaHOBKOH COOTBETCTBYIOIMX OuToB mapamerpa P7.07. Ilepemenienue no MeHIO
KOJIOB TTapaMeTPOB OCYIIECTBISAETCS C TOMOIIBIO KIABUIIU (1 mepeMereHus mo
KojlaM TapaMeTpOB Cj€Ba HaNpaBoO) MM C MOMOLIbI0O OJHOBPEMEHHOTO HaXaTHs KIaBHUII
IDATA/ENT] + [QUICK/JOG] (ans nepeMenieHus o KojaM MapaMeTpoB CIpaBa HaJleBo).

5.3.3 Padounii pe:kum

B pabouem pexnmMe MOXXeT ObITh HacTpoeHa MHAuKauus 21 mapameTpa, a UMEHHO: BBIXOI-
Has 4acToTa, 3a/laHHasl 4YacToTa, HAMPSHKEHUE 3B€Ha MOCTOSHHOTO TOKA, BEIXOJHOE HAIpsDKEHHE,
BBIXOZIHOM TOK, CKOPOCTb, BHIXOJJHAsI MOILHOCTb, BBIXOZHOM MOMEHT, ycTaHoBka PID-peryinsaTopa,
otknuk PID-perynsropa, cocTosiHUE BXOZHOTO KIEMMHHUKA, COCTOSHHE BBIXOZA C OTKPBHITBIM
KOJIIEKTOPOM, 3HadeHHe mpodera, 3HaUeHHE cueTdrMka, Homep miara BcrpoeHHoro ITJIK wmmm
HOMEp YacTOThl PEKMMa MHOTOCTYIEHYATONH CKOPOCTH, 3HAYEHHE CHTHAIA Ha aHAJIOTOBOM BXO-
ne All, 3HadeHue curHaia Ha aHaJIOrOBOM Bxoze Al2, HampsyKeHHE WM TOK aHAJIOTOBOTO BXOJa
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Al3, 3HaueHue curaaiga Ha aHaIoroBoM Bxone Al4, yactora nmmynabscoB Ha Bxozxe HDI1, gactora
umiyabcoB Ha Bxone HDI2. OtobGpaxars uin He 0ToOpakaTh 3HaUCHHE KaXKJOTr0 U3 3TUX Iapa-
METPOB MOXKET OBITh ONPENENICHO YCTAaHOBKOI COOTBETCTBYIOIINX OuTOB nmapamerpa P7.06. Ile-
peMelieH e 10 MeHIO KOJIOB apaMeTPOB OCYILECTBIISICTCS C TIOMOIIBIO KIIABHIIIN (st
HepeMeNIeH s 10 KoaM MapaMeTpOB ClIeBa HAIPaBO) MK C MOMOIIbIO OJHOBPEMEHHOI'0 HaXa-
THS KIIAQBUII |DATA/ENT1 + |QUICK/JOG1 (A7 mepeMeleHus Mo KoJaM HapaMeTpoB CIpaBa
HAJICBO).

5.3.4 Pe:xuM oIIMOKH

B pexume ommOKH KpoMe OTOOpakeHHsl apaMeTpoB PekMMa OLIMOKH MpeoOpa3oBaTeb
4acTOThl OTOOpakaeT mapaMeTphbl pexknuma okuaanus. Ilepemenienye 0 MEHIO KOIOB IapaMeT-
POB OCYIIECTBIACTCS ¢ NOMOIIBIO KJIABUILH (1S mepeMeIeH s 1o KoiaM Iapamer-
pOB ClIeBa HAIPaBO) WJIM C IOMOIIBIO OAHOBPEMECHHOTO HAXKATHUS KIIABHUII +

QUICK/JOG] (a5 nepeMerieHu s 110 KoiaM IMapaMeTpoB CIpaBa HaJleBo).
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5.4 BbicTpBIii BBOJ B IKCIIYaTALUIO

BsequTe mapameTpsl ABHra-
Bribepute pexxum ynpasine- tens (P2.01-P2.05)

HUA ycraHoBkoi P0.00

BexropHoe ¢
mo AUX <
+‘ ABTOMaTHUYECKAs
r \ HacTpOHKa MapaMeTpoB
BpiGepuTe HCTOUHKK YIPABIISIOIMX KOMAH/T JIBUTATEIS
ycranoskoi P0.01
(. * J
( N\

BriGepuTe HCTOYHHK KOMAH bl YaCTOTHI
ycranoBkoit P0.03, P0.04, P0.05, P0.06

(. J
4 v 1\
BBenute HayanbHyI0 4aCTOTY YCTaHOBKOM
P1.01
(. J
s v N\

Bsenute Bpems yckopenus P0.11 u Bpems
3amezenus P0.12

v

BxmounTe 1 IpoBepeTe paboToCIOCOOHOCT

v

O6opynoBanue GpyHKIHOHUPYET KOPPEKTHO

Komner

Puc. 5.4 Anroput™ GBICTPOTO BBOZA B SKCILTYaTAaIHIO
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6. ITonpoOHoe onucanne GPYHKIHOHAILHBIX IAPAMETPOB
6.1 I'pynna ocHOBHbIX ()YHKIIMOHAJILHBIX apamMeTpos PO

Bo3moxHbIe 3aBozckas
ITapamerp | HammeHoBaHue Omucanue
3HAYCHHS YCTaHOBKA
Pexum 0: BextopHoe 6e3 00paTHOH CBsI3U
P0.00 yIpaBJIeHUs 1: BexTopHOe ¢ 00paTHOI CBsI3bIO 0-2 0
CKOPOCTBIO 2: ITo AUX

0: BexTopHoe 6e3 o6paTHoii cBs3u: 11lupoko ucronb3yercs B MPUBOAAX, B KOTOPBIX HEOOXOAMMO- obecrie-

YHUTH OONBIIOH MOMEHT IPH HU3KOH CKOPOCTH, HOBBILICHHYIO TOYHOCTb IOJIEPKAHUSA CKOPOCTH U BBICOKYIO

CKOPOCTb PEaKI[HU CHCTEMBI, TAKHX KaK CTAHKH, TepPMOILIACTaBTOMATHI, EHTPU(YTH U T.II.

1: BekTopHoe ¢ 06paTHOIi cBsi3bI0: OOpaTHas CBA3b MOMOraeT 00eCHEeYNTh BEICOKOTOYHOE NOAEPKAHUE U

yIpaBiIeHHE CKOPOCTHIO H MOMEHTOM, YTO HEOOXOOMMO B TEKCTUIBHOM IIPOU3BOIACTBE, H3TOTOBIECHUH Oy-

Mary, HOIbeMHOM 00OPYyIOBaHHU U T.IL

Ecnn BeIOpaH BEKTOPHBIA peXXuM YIpaBICHHs ¢ 00PaTHOI CBA3BIO, HEOOXOIMMO yCTAaHOBUTH ILIATY COMpS-

JKEHHUSI C S9HKOAEPOM, IIPAaBIIBHO BEIOPATh M YCTAHOBHTB SHKOJEP.

2: ITo AYX: MoXET MPUMEHSTHCS BO BCEX OCHOBHBIX THIIaX INPHBOIOB, HE TPEOYIONIMX BBICOKOTOYHOM

YCTaHOBKH H TIOAJEPKAaHMS CKOPOCTH, TAKHX KaK HACOCHI, BEHTUIIATOPHI U T.I.

Tpumeuanue.

> Ecnu 3nauenue napamempa P0.00 ycmanosneno pasuvim 0 unu 1, npeobpaszosamens wacmomsl Mo-
JKcem ynpagiams moabko 0OHUM osucamenem. [[ns ynpagnenus HecKoNbKUMY 08ueamensimi 3naienue
napamempa P0.00 oonsxcro 661ms ycmanosneHo pagrvim 2.

> Ecnu 3navenue napamempa P0.00 ycmarnogneno pastoim 0 unu 1, HeobXo0uMo 8bINOIHUMb A8MOMA-
MUYeCKyIo HacmpouKy napamempos 08U2ameis.

> Ecnu 3nauenue napamempa P0.00 ycmanosneno pasuoim 0 unu 1, ona obecnewerust ayuuux xapax-

MepucmuK ynpasienust O0IHCHbl ObIMb KOPPeKMHO Hacmpoensl napamempsl PID-pezynamopa (P3.00

- P3.05).
Bo3MmoxHbBIE 3aBojicKas
[Tapamerp HaumenoBanue Onucanue

3HAYCHHS YCTaHOBKA

0: [TynpT ynpaBieHus

HcTounuk ynpasisio- X o

P0.01 1: IIporpaMmupyeMblii BXOJ 0-2 0
IUX KOMaH/ o
2: INocnenoBaTenbHbIi MOPT

VIIpaBILSIOIIMMI KOMaHIaMH TIpe0Opa3oBaTesl YacTOThI SBIISIOTCS: IIYCK, CTOII, BPAIlleHUE BIIEpes, Bpalie-
Hue Ha3ax, [IIAT, cOpoc curnana ommoOKy U T.II.

0: IyasT ynpasaenus (CoOTBETCTBYIOIIHI CBETOHO BHIKIIIOUCH);

Jlns 3ammycka/ocTaHOBA MCIIONB3YIOTCS KIABHUIIN u . Ecim MHOTO(MYHKIIMOHAIbHAS KIaBH-
ma 3aporpaMMHpPOBaHa Ha IEPEKIII0YCHNE MEXTy PEKIMaMH IPSIMOro/00paTHOTO BPAICHHS
(3Hauenue mapamerpa P7.03 ycTaHOBIIEHO paBHBIM 1), OHAa MOXXET OBITH HCIIOJIB30BAHA JJIsl CMEHBI HAIpaB-
JIeHHs1 BpalleHus JBHraTesisl. B pabodyem pexuMe OIHOBPEMEHHOE Ha)KaTHE KIIABHII "
NPUBEJIET K OCTAHOBY BBHIOETOM.

1: Ilporpammupyemblii Bxoa (CBeToaMON MUTaeT)

Komanzpl, BrIIo4asi BpalleHHe B NpsMOM U oOpatHoM Hanpasnenusx, LIIAD Buepen, IAI' Hasax u T.o.
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HOJIAIOTCS € HOMOIIBIO MHOTO(YHKIMOHATIBHBIX IPOrPaMMHUPYEMbIX BXOZIOB.
2: IocaenoBarebHblii NOopT (CBETOAMO/ BKIIIOYEH)
VYnpasnenue paboToii mpeodpa3oBaTesisi 4aCTOTHI OCYIIECTBISETCS C BEAYIIEro YCTPOUCTBA MO KAHAIY CBSI-

3H.

BosmoxHble | 3aBoackast

ITapamerp | HammenoBanue Omnucanue
3HAYEHHs YCTaHOBKA

0: 3HaueHHe Y4aCTOTHI, yCTAHOBJICHHOE C
nomorusio ¢pynkunn BOJIBIIE/MEHBIIIE,
COXPAHHUTCS MOCIE BBIKIIFOUCHHS TUTAHUS
1: 3HaueHHe YaCTOTHI, yCTAHOBJICHHOE C
nomorusio ¢pynkuun BOJIBIIE/MEHBILE,
HE COXPAHUTCS MOCIIE BBIKITIOYCHUS THTa-
HUSA 0-3 0
2: 3Ha4YeHHE YacTOThl yCTAHOBUTH HEBO3-
MOKHO

3: 3HaueHHe 9aCTOTHI BO3MOXHO YCTaHO-
BHTb TOJILKO B paboueM pexume, mocie
OCTAHOBKH 33/JaHHOE 3HAaYECHUE HE COXpPa-
HUTCS

CaoiicTBa
GbyHKIMN
BOJIBILE/
MEHBIIE

P0.02

0: ITonp30BaTenb MOXET 3aaTh 4acToTy ¢ nomouisio Gpynkuun BOJIBIIIE/MEHBIIIE. Ilocne BEIKITIOUCHUS

IIUTAaHWS 33JaHHOE 3HAYCHNE YACTOTHI COXPAHHUTCS.

1: ITonp30BaTens MOXKeET 3a1aTh 4acToTy ¢ noMolsio GyHknun BOJIBIIE/MEHBIIIE. IMTocne BIKIITOYeHHS

NIUTAHMS 33aHHOE 3HAYECHNE YACTOTHI HE COXPAHHUTCSL.

2: [Tonp30BaTeb He MOXKET 3a4aTh 4acToTy ¢ nomouipto Gpynkunu BOJIBIIE/MEHBIIE. 3anannoe panee ¢

nomouisio ¢yukiun BOJIBIIE/MEHBIIE 3HaueHne 9acTOTHI, OCIE YCTAHOBKH 3HAUCHUs JJAHHOLO Hapa-

MeTpa paBHbBIM 2, Oy/IeT COpOIICHO.

3: 3nayenne yactoTsl ¢ oMopio GyHkunu BOJIBIIIE/MEHBIIE BO3MOXHO yCTaHOBHUTH TOJIBKO B pabo-

YeM peXHMe, IT0CIIe OCTAaHOBKY 3aJJaHHOE 3HAYCHHE HE COXPAHHUTCS.

Ipumeuanue.

> Oyuxyus BOJIBLIE/MEHBIIIE moocem 6bimb 3adeticmeéosana ¢ NOMOWbIO- NYIbIMa  YAPAeeHus
(knasuwu IE u M) a max JHce ¢ NOMOUWbIO NPOSPAMMUPYEMBIX 8X0008.

> C nomowwio ¢ynrxyuu BOJIBLIIE/MEHBILE modicem Gblms yCmMAanHo81eHA 3a0aHHAsL YACMOmd.

> Cnoco6 3adanusi yacmomor BOJIBILIE/MEHBIIIE umeem Gonee 6blcOKUll npuopumem no omtouie-
HUIO K OpyeuM cnocobam, m.e. ¢ NOMOWbIO IMOU QYHKYUU MOICHO YEMAHOBUMb H0DOE 3HAYEHUE Bbl-
XOOHOU 4aACMOmyl He3a8UCUMO O MO020, KAKOe 3HAYEHUE 6bIXOOHOU Yacmomyl NPeOnUcki8aiom opy-
eue cnocodbl yCmanogKu.

> Ilpu soccmanoguenuu 3a600¢Kux Hacmpoex (3nauenue napamempa P0.18 ycmanosneno paguvim 1),
yemanosnentoe ¢ nomowpro Qyukyuy BOJIBIIE/MEHBIIE 3nauenue 3a0anHoil wacmomvl 6yoem

copoueno.
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Bo3moxHbIe 3aBOI[CKa}I

ITapametp HaumenoBanue Onucanue
3HAUCHUS YCTaHOBKa
0: ITynsT ynpaBiaeHus
1: Ananorosslii Bxox All
2: Ananorosslii Bxox Al3
3: BEICOKOYaCTOTHBIH UMITYIbCHBIH
Cnoco6 3ana- Bxox HDII
P0.03 . A 0-7 0

Hus yacToTel A | 4: [TJIK

5: PesxuM MHOrocTyneH4aToi CKopo-
cTH

6: PID-perynsitop

7: IlocnenoBaTelbHbli IOPT

0: IyasT ynpasaenus (Cm. onucanue napamerpa P0.10)

1: AnaJjioroBnlii Bxox All

2: AnaJioroBsiii Bxox AI3

3HaueHUE 33J]aHHOM YaCTOThI 3aBUCUT OT CHI'HAJIOB Ha aHAJIIOTOBBIX BXojax. All - BX0J aHAa/IOroBoro CUrHa-

na 0 - 10 B, AI3 - Bxoj ananoroBoro curaana -10 - 10 B.

IIpumeyanue.

> B3aumocesss 3a0anHOl 4acmomul ¢ YypogHeM HANPAdNCeHUs HA AHATI02080M 6X00e NpUeeoeHa @ onu-
canuu napamempos P5.15 - P5.19.

> 100% nanpsidicenust HA AHATO2060M 8X00e COOMBEMCMBYem MAKCUMAIBHOU Yacmome.

3: Boicoko4acToTHBIH HMNyJIbcHBIH Bxoa HDI1

3HaueHHE YCTAHOBJICHHOM YaCTOTBI 3a/Ia€TCSl BHICOKOYACTOTHBIM MMITYJIbCHBIM CHUTHAJIOM. AMIUTUTYIA UM-

myabcoB 15 - 30 B, nuanazon wactor ummynscos 0,0 - 50,0 k[,

Lpumeuanue.

Boicokouacmommublii uMRYIbCHBLL CUSHAN MOdCem Oblmb NOOAH Mobko Ha 6x00bi HDI. 3nauenue napa-

mempa P5.00 oonxcrno 6vimb yemanosneno pasuvim 0 (HDI), snauenue napamempa P5.35 oondcno ovime

yemanoeneno pasuvim 0 (6xX00 cuenana 3a0annoli yacmomst). Bzaumocessv 3adannoii vacmomul ¢ uacmo-

moti umnynbcos Ha 6xode HDI npusedena ¢ onucanuu napamempos P5.37 - P5.41.

4: TIJIK

Tlonp30BaTeNb MOXKET YCTAaHOBHUTH 33aHHYI) Y4acTOTY, POJAOJDKUTEILHOCTD, HAIPABJICHUE BPALICHHS KaX-

JIOTO IIara, a Tak K¢ BPEMEHa YCKOPEHHs/3aMeIJICHHsI TP CMeHe IaroB. bosiee moapoOHO cM. OmUcaHKe

napameTpoB rpynms PA.

5: PeskuM MHOTOCTYNeHYaTOii CKOPOCTH

3aaHHbBIC YaCTOTHI ONPECISIIOTCS MapaMeTpaMu rpymnbl PA. BeiOop KOHKPETHON YacTOTHI MPOUCXOIUT C

TTOMOIIIBI KOMOWHAIMK CHT'HAJIOB HA MHOTO(YHKI[HOHAIBHBIX BXO/IaX, 3allpOrpaMMHPOBAHHBIX IS BEIOOpA

4acTOT PeKUMa MHOTOCTYIICHYATOW CKOPOCTH.

IIpumeyanue.

> Ecau 3nauenue napamempa P0.03 ne pasno 4 unu 5, pedxcum mHo2ocmyneHuamou ckopocmu 6yoem
uMemv npuopumem 6 3a0anuu acmomvl. B omom cayuae mozym 6vimov ycmanosnenvl yacnmomul ¢ 1
no 15.

> Ecau snauenue napamempa P0.03 ycmanosneno pagnvim 5, Mo2ym Gvlmb YCMAHOGLEHbL YACMOMbL C
Ono 15.

> Peoicum LHLTAT umeem Haugvicuiuil npuopumem 8 yCmaHosKke 3a0AHHOU YACMOmbl.
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6: PID-peryasitop

3HauYeHHe YacTOTHI 3a/aeTcs myTeM ero BeruucieHus: PID-perymstopom. Boiee moapo6HO cM. omucanue
rapaMeTpoB rpymisl P9.

7: IocaenoBareIbHbII MOPT

3HaueHHe YacToTh 3amaeTcs yepe3 nopt RS485. bonee moapobHast HHPOPMALHUsI COACPIKUTCS B OMUCAHUH

atel HHTEpGeiica.

BosmokHble | 3aBojckas
ITapametp HaumenoBanue Omnucanue
3HAYCHUS YCTaHOBKa
0: AnayioroBsiii Bxoa Al2
Crioco0 3aganust | 1: Ananoroseiid Bxoa Al4
P0.04 M 0-2 0
4acToThl B 2: BBICOKOYACTOTHBIN UM~
yJibCHbI Bxo HDI2
MakcumansHO
0: MakcumasnbHas 4acToTa
P0.05 BO3MOYKHAs 0-1 0
1: Hacrora A
ygacrtoTta B

‘YeraHoBKa 4acTOThl B MOXET MCHOJIB30BaThCS KaK ajlbTEPHATUBHBINA croco0 3a1aHus yactoThl. Kpome Toro,

OHa MOJKET MCIIOJIb30BAThCS Il OTMEHBI KOMaH/Ibl 331aHHs 4aCTOThI A.

0: AHasoroBslii Bxox AI2

Ecnu 3nauenne nmapamerpa P0.05 yctaHoBiaeHo paBHbIM 0, 3HaYEHHE 33aHHOI YaCTOTHI OyleT ONpEAesTh-

cst o opmyse Yacrora B = AI2 (%) * P0.07 (MakcuManpHas 4acToTa).

Ecnu 3navuenne nmapamerpa P0.05 ycTaHOBIEHO paBHBIM |, 3Ha4YEHHE 33aHHOI YaCTOTHI OyleT ONpEAeIsITh-

cst o opmye Yactora B = AI2 (%) * 3HadeHne 4actoTsl A.

Tpumeuanue.

AI2 - omnocumenvroe 3navenue, onpedensemoe napamempamu P5.20 - P5.24.

1: AnasioroBblii Bxox Al4

[puHIMI 3a1aHKS YACTOThI TAKOH JKe, KaK U 11t Bxoaa Al2 (cM. Belwe).

Tpumeuanue.

> Al4 - omnocumenvnoe 3nauenue, onpedensiemoe napamempamu P5.30 - P5.34.

> B mom cayuae, ecnu AI2 unu AI4 nacmpoenvl 8 kawecmee 6x0006 MOKO6020 AHAN02068020 cueHaxa () -
20 mA, duanason moko6ozo cusHaIa cOOMeemMcmeyen OUAnasoHy aHai0208020 CUSHANA HANPAIHCEHUS
0-58B.

2: BbicoKko4acTOTHBINH UMNYJibcHbIH BXxox HDI2

[puHIMI 3a1aHKS YaCTOThI TaKOH ke, Kak U [yt Bxoga HDII (cm. Bbie).
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3anannas yactora = Yacrtora A + Yacrora B.

3: AxTuBHBI 00a HCTOYHHKA KOMaHa A 1 B.

3anaHHas yacTora = MakcuMaibHas U3 4actoT A u B.

Tpumeuanue.

Hcemounuk komanovl 3a0anus 4acmomul Moxcem Oblmb HASHAYEH He MONbKO NymeM YCMAaHOSKU 3HAYEHUs
napamempa P0.06, no u ¢ nomowpio mno2o@ynKyuonanbivx 6x0008. Bonee nodpobro cm. onucanue napa-

Mmempog epynnel P5.

TTynbT ynpasieHns ——o
All —
AR —

HDIl ——=

P0.03 Yacrora A
[VIK ——=
MHOI'OCTleeH'-laTa)l
CKOPOCTh A
PID-perynsitop = —— P0.06
TlocneioBaTenbHbIN NOPT =t L,
AtB
=
—
M: AuB
A2 MaxkcumaibHas yactora _ P0.05 =
P0.04 --.,{
Ald Yacrora B
Yacrora A
HDI2 —s (€ e T
IyneT ynpasienns
_i VYeranoska dyukuueit BOJIBIIE/MEHBILE

MHorodpyHKIHO-

HaJIbHBIC BXO/IbI

Puc. 6.1 Cxema ycTaHOBKH 3aJJaHHOH 4aCTOTBI

BozmorxHbIE 3aBojckast
IMapameTp Hanmenopanue Omnucanue
3HAYCHUS YCTaHOBKA
P0.07 MakcumalibHas 9acToTa 10 - 400,00 I'q 10.0-400.00 50.00
Ipumeuanue.
> 3aoannas yacmoma He MOdNCEM NPEBLIUANMb MAKCUMATLHYIO YACHIONTY.

> Peanvnvie spemena yckopenus u 3ameonenus onpedensaiomes makcumanvnol yacmomoti. Cum. onuca-
Hue napamempog P0.11 u P0.12.

Bo3moxHble | 3aBojckast
3HAYECHUS YCTaHOBKA

ITapamerp HanmenoBanne Onmcanue

0: A
Komanna 1:B

P0.06 BBIOOpa yacToThl | 2: A+B

0-3 0

3: MakcumainibHast u3 A u B

I[aHHBIﬁ ITapaMeTp UCIOJIB3YETCA B KAYECTBE KOMaH/IbI 3a/IaHUs YaCTOThI.
0: AKTHBEH TOJIHKO UCTOYHHK KOMaH/bl YCTAaHOBKH 4aCTOTBI A.
1: AKTUBEH TOJIBKO UCTOYHUK KOMaH/bl YCTAaHOBKH YaCTOTBI B.

2: AKTHBHBI 002 HCTOYHHKA KOMaH1 A 1 B.
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Bo3moxHbIe 3aBozckast
[Tapamerp HaumenoBanue Onucanue
3HAYCHUS YCTaHOBKA
P0.08 BepxHnuit npenen yactoTs P0.09 - P0.07 P0.09-P0.07 50.00
Ipumeuanue.

> Bepxuuii npeden uacmomaul He Modicem Obimb 60bUe Makcumanbro yacmomsl (P0.07).

> Buixoonas uacmoma ne modicem npeguluiams 8epxHuUll npeden Yacmomol.
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Bo3morxHbIE 3aBojicKas
ITapamerp HaumenoBanue Onucanue
3HAUCHHS YCTaHOBKA
P0.09 HwkHuit npezen 4actoTs 0,00 I'rg - PO.0O8 0.00-P0.08 0.00

Tpumeuanue.

»  Huocnuii npeden uacmomul ne modicem 6bimp Goibiue gepxrezo npedena yacmomsi (P0.08).

»  Ecmu 3adannas wacmoma menvuie, vem P0.09, npeobpasosament uacmomsl 6yoem QyHkyuonupo-

6amb, Kak npeonucwvigaem 3uavenue napamempa Pl.14. Cm. onucanue napamempa P1.14.

Bo3moxxHEBIe 3aBoxckast
[Tapametp HaumenoBanue Onwucanue
3HAUCHHS YCTaHOBKA
PO0.10 Yacrora, 3a1aBaemMasi ¢ 1yJibTa 0,00 I'rg - PO.O8 0.00-P0.08 50.00

Ecinu 3nauenue napamerpa P0.03 ycranosieno pasubiM 0, 3HaueHue napamerpa P0.10 onpexenser Hayab-

HOE 3HAUCHUE 3a/ITaHHOHN YaCTOTHI.
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IIpeo6pasoBarenu yactotsl cepun ES024 nmerot 4 rpyIinbl BpeMeH YCKOPEeHHs/3aMeTICHHS.

1-g rpynma:  P0.11, P0.12
2-a rpynma:  P8.00, P8.01
3-arpynma: P8.02, P8.03
4-a rpynma:  P8.04, P8.0S.

I'pynma BpemeH yCKOpEHHs/3aMeIJICHHS MOXET ObITh BbIOpaHa C I[OMOIIBIO  KOMOMHALMH CHFHAJIOB
BKJI-BBIKJI Ha MHOro)yHKIHOHAIBHBIX BXOaX, ONPEACNCHHBIX MapaMerpaMi rpymmsl P5. 3aBoxckue
YCTaHOBKH BPEMEH YCKOPEHHs1/3aMEeUICHHS CIIELyOIIHeE!

> IpeoGpa3oBareneii HOMHUHAIBHON MOIIHOCTBIO 5,5 KBT 1 Hike 10,0 c.

> IpeoGpa3oBareneit HOMUHAIBHON MolHOCTBIO 7,5 — 30 KBT 20,0 C.

> IpeoGpa3oBareneii HOMUHAIBHON MoIIHOCTBIO 37 KBT 1 BhIe 40,0 c.

Bo3smoxHbIE 3aBojckas
ITapameTp HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKA
0: Ipsimoe
P0.13 Bri60op HarnpaBiieHHs BpalleHHs 1: O6parnoe 0-2 0
2: Pesepc 3anpenien
Tpumeuanue.

> Hanpasnenue pawjenus dgucamens 3asucum om yepedosanus ¢as Ha e2o exooe.

Bo3morkHbBIE 3aBojcKas
[Tapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
P0.11 Bpewms yckopenus 0 0,0 - 3600,0 ¢ 0.0-3600.0 3asucut ot
MO/JICITH
P0.12 Bpems samesuenus 0 0,0 - 3600,0 ¢ 0.0-3600.0 3asucur ot
MOJEIH

Bpewms yckopeHus - 310 BpeMs, 32 KOTOpoe peoOpa3oBarelb yBEIMIUT 4acToTy oT 0 I'y 1o MakcHMabHO
gactotsl (P0.07). Bpems 3ame/uieHus - 3TO BpeMsl, 32 KOTOPOE Mpeodpa3oBaTeiib YMEHBIIUT YaCTOTY € MaK-
cumaibHoit (P0.07) 1o 0 I'ii. Cm. pucyHok 6.2.

A Brixozmas gactora

> B cnyuae copoca nacmpoex npeobpazosameins K 3a800CKUM YCMAaHo8Kam (nymem YCMaHoSKy 3Have-
nus napamempa P0.18 pasnvim 1), nanpasnenue spawjenus 0gueamens mooicem usmenumocs. Ilepeo
npooondIceHemM pabomul y6eoumecs 8 NPASUTLHOCHIU HANPAGIEHUS BDAUYEHU.

> Ecnu 3uavenue napamempa P0.13 ycmanoeneno pasnvim 2, noiv3oeamens He CMOJCEN UMEHUMb

nanpasnenue epawenus osueamens nymem naxcamus kaasuwu QUICK/JOG| unu yepes mnozogynk-
YUOHANBHBLIL X00.

fMaKc———71————[\___

fran|— — £ | L\
I | | I PeanbHoe
I I Bpems
PeanbHoe | I 3aMe/UIeHUs
BpeMs I I
ycKopeHus | I : 5 I .
\\: al Bpems

PO.11

P0.12

G

Puc. 6.2 Bpemsi yCKopeHus 1 BpeMsi 3aMeUICHUS

Ecnu 3anaHHas yacTora paBHa MAaKCHMAaJIbHOH 9acTOTe, pealbHble BpeMeHa YCKOPSHHs U 3aMeUIeHUs OyayT

paBHbI 3HaueHUAM napameTpoB PO.11 u P0.12 cooTBeTCTBEHHO.

Ecnu 3ajanHas 4yacToTa MEHbIIE MAaKCHMAalbHOW, peajbHbIE BPEMEHAa YCKOPEHHs H 3aMeIieHHs OyayT

MeHble 3Hadenuii napamerpos P0.11 u P0.12 cooTBeTCTBEHHO.

Peansnoe Bpems yckopenus (3amennenus) = P0.11 (P0.12) * 3apannas yacrora / P0.07.
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BozmorkHbIE 3aBojcKas
ITapameTp HaumenoBanue Omnucanue
3HAYCHUS yCTaHOBKa
3aBUCHT OT
P0.14 Hecymas gactora IIIUM 1,0 - 16,0 xI'g 1.0-16.0
MOJENIN
Hecymas yacrora IIym nBurarens Yreuka Toka OMHU
1 xI'g Bonbiie Mensbire Mensb1e
10 k'
Memblue Bonbure Bonbure
16 xI'g

Puc. 6.3 TToOouHbIe ABICHHUS NTPU PA3IMYHbBIX 3HAYCHUX Hecyel yactoTsl LLIUM
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Hecymas gacrora MakcumanbHas MuHnManbHas
3aBozicKas yCTaHOBKA,
HecylIas 4acToTa, HeCyIlast 4acTora,
k[
Homwunan KI'1g jabil
1,5-11 kBt 16 1 8
15-55 kBt 8 1 4
75 - 630 kBt 6 1 2

Ot Hecymieil 4acTOTHI 3aBHCHT ypOBEHb ITIOMEX, CO3aBacMbIX IpeoOpa3oBaTesieM 4acTOThl H YPOBEHb €ro

3JIEKTPOMarHUTHOro u3iyueHus (OMN).

VYBenuueHue Hecyleil YacToThl yiy4inaeT (popMy BBIXOJHOTO HAIPSIKEHHs, YMEHBILIAET YPOBEHb TapMOHUK

Y CHIDKAET IIIyM JIBUTaTelIs.

Ipumeuanue.

> B 6bonvuuncmee cryuaes 3a600cKue yCmManosKu Hecywjeu Hacmonvl AGIAIOMCS ONMUMATbHIMU,
NOIMOMY usMenenue OaHHO20 NaApamempa He pekoMeHOyemcs.

> Ecau necywas wacmoma ysenuuena no cpasnenuro ¢ 3a800CKOU YCIMAHOBKOU, HEOOXOOUMO yMeHb-
UMb MOWHOCHb HAZPY3KU (VBEIUYUMb HOMUHAN Npeobpasosameis), max Kaxk yeeiudenue Hecyujer
4acmomul NPUBOOUM K YBEIUHEHUIO NOMEPb, YEeIUUeHUIO MeMNepamypsl CUnosoll yenu npeobpaszo-
sames u yeenutenuio 2eKmpoMazHUMHO20 USLYHeHUs.

> Ecau necywas wacmoma ymenvuiena no cpagHenuio ¢ 3a600CKOl YCMAaHOBKOIL, B03MONMCHO CHUNCEHUE

MomeHnma ogueamens u yeenudernue moka 6blCOKUX capmMOHUK.

Bo3MmoxHbIE 3aBOI[CKa$I

[Tapametp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa

0: ®ukcupoBaHHbII

PO.15 Pexum UM 0-1 0

1: Cnyuvaiinblit

0: ®ukcupoBaHHbIIi: XapaKTepu3yeTcs OCTOSHHBIM YPOBHEM IIIyMa JIBUTATEIIS.
1: Cayyaiinblii: B fanHOM pexxuMe ypoBeHb IITyMa JBUTATelIsl MOJKET OKa3aThCsl HUKE, HO yPOBEHb TapMo-

HUK MOXET YBCINYUTHCA.

Bo3moxHbIe 3aBojckas
ITapameTp HanmenoBanue Omnucanne
3HAYEHUS yYCTaHOBKa
PO.16 IToncTpoiika HecyIeil 4acTOTHI B 0: BeikitoueHa 0-1 0
’ 3aBUCUMOCTH OT TEMIEPATYPbI 1: BkimtoueHa

0: BeikaTrouena: HecyIuas[ qacToTa UMEET dJI/IKCHPOBaHHOe SHA4YCHUC.
1: BrioueHna: Hecymaﬂ JacToTa MOXET U3MEHATHCA B 3aBUCUMOCTH OT TEMIIEPATYPhl BHYTPU Hp606p330—

BaTeJIS YaCTOTHI. YBEIUUYCHUC TEMIIEPATypPhbl B 3TOM PEKUME IIPUBEJICT K CHUKCHUIO Hecylueﬁ HacCTOTHI.

Bosmoxupie | 3aBoackas

ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa

0: He akTuBHa
1: C Bpauenuem 0-2 0
2: be3 Bpauenust

ABTOMaTHYecKas HaCTPOiKa
HapaMeTpoB JIBUTATEIS

P0.17

0: He akTnBHa: OyHKIM aBTOMAaTHYECKOIH HACTPOUKH HE 3a/1eHCTBOBaHA.
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1: C BpameHuem:

> OTKIIFOUMTE MEXaHMYECKYIO Harpy3Ky OT JIBUTATells H yOSAUTEeCh B TOM, YTO JIBUIATEeIb OCTAHOBIICH.

> Ilepen npoBeaeHHEM aBTOMAaTHYECKOH HACTPOWKM NPaBMIIBHO BBEAHMTE IAapaMETphl JBHUIaTeNs C €ro
LIWIbJUKA B MaMATh HpeoOpaszoBaress 4acToThl ((GyHKUHMOHANbHBIE mapamerpsl P2.01 < P2.05), B
MPOTHBHOM CJly4ae 3Ha4YCHHs MapaMeTPOB, ONMpEIEICHHbIE B MPOIECCE aBTOMATHUECKON HACTPOIKH,
He OylyT COOTBETCTBOBATh JCHCTBHTEIBHBIM, YTO MOKET OTPHIATEIbHBIM 00pa3oM cKa3aThCs Ha
(DyHKIHOHMPOBAHUH ITPeoOpa3zoBaTelIs.

> Ilepen npoBeneHHEM aBTOMATUYECKON HACTPOMKH YCTAHOBUTE NPABUIIbHBIE 3HAYCHUS BPEMEH YCKO-
penus u 3ameanenust (PO.11 u P0.12) B coOTBETCTBHM C MHEPLMOHHOCTHIO JIBUraTelisi, B IPOTUBHOM
cllyyae B IPOLIECCE aBTOMATHYECKON HACTPOHKHM BO3MOJKHBI CPabaThIBAHUS 3aIUT OT MEPErpy3KH Mo
TOKY ¥ HaIpPsDKEHHIO.

> IocnenoBarenbHOCTh aBTOMATUYECKOH HACTPONKY CIIEAYOLIas:
1. YcranoBute 3HaueHue napamerpa P0.17 paBHbIM 1, 3aTeM HaXMHUTE KJIABHILY , Ha
nuciieit Oyaer BeiBeaeHo Muratoniee coodmenue «-TUN-». [ls BeIxoa U3 pexiumMa aBTOMaTHIeCKOi
HACTPOWKH 10Ka Ha Jiciuiee MuraeT coobienne «-TUN-» HaxMuTe KilaBuiry .
2. Jlns 3aiycka pexuma aBTOMAaTHYECKOM HACTPOMKM HaXKMUTE KIIABUILY . Ha nucruieit 6yner
BbIBeIeHO coobmenne « TUN-0».
3. Uepe3 HECKOIBKO CEKyH/ ABUrareib HauyHeT Bpauarbest. Ha mucriieit Oynet BhIBeeHO COOOIICHHE
«TUN-1», a ecBetoguo «kRUN/TUNE)» HauHeT MUTaTh.
4. Yepes HECKONBKO MUHYT Ha JHCILIei Oymer Beiiano coobuierne «-END-», koTopoe o3Ha4aert, 4To
IPOLIECC ABTOMATUYECKOIl HACTPOIMKU 3aKOHYEH, M MpeoOpa3oBareib MEPEBEICH B COCTOSHUE OXH-
JIAHUS.
5. Jlnis BBIXOJa U3 pexkMMa aBTOMAaTHYECKON HACTPOWKN HAXKMHTE KIIABUILLY A

Tpumeuanue.

DyHKYUs ABMOMAMUYECKOU HACMPOUKU MOdcem Oblmb aKMusupo8ana moawbko ¢ nynoma ynpasienus. 1o

OKOHUaHUY padomul GYHKYUU A6MOMAMUYECKOl HACMPOUKU Ul 6 ciyyae ee ommenvl napamempy P0.17

b6yoem asmomamuuecku npuceoeno 3navenue 0.

2: Be3 Bpauienus:

> ABTOMaTHYeCKasi HACTPOiika 6e3 BpaIleHUs MOXKET OBITh HCIONB30BaHA B TOM CIIydae, €CIIU OTKIIIO-
4eHHEe MEXaHUYECKOM HAarpy3KH OT ABUIATENIs 3aTPYHEHO.

> 3a MCKIIIOYEHHEM Miara 3 MocieI0BaTelbHOCTh aBTOMATHIECKON HACTPOMKHU Oe3 BpaIlleHUs COBIaaeT
C HOCJIe/IOBATEIbHOCTHIO aBTOMAaTHUECKON HACTPOIMKH C BPAIICHHUEM.

Tpumeuanue.

B pexcume asmomamuueckoui Hacmpouiku Oe3 spaujeHus: He OyOym onpeoenenvl 83aumMHas UHOYKIMUGHOCMb

pomopa u cmamopa u moxk osucameis be3 nazpysku. Ilonvzosamens Moxcem 8pYUHYIO YCMaHOSUMb 3HAYe-

HUsL OaGHHBIX napamempoes, eciu OHU U36EeCNHbL.

54



TIpeo6pazoBarenu yactoTsl ceprn ES024. MHCTpyKIWs 10 SKCIUTyaTalul

IpeobpazoBarenu yactoTsl cepun ES024. MHCTpyKIWS 110 SKCIUTyaTaluu

Bo3morxHbIE 3aBojckast
ITapametp HaumenoBanue Omucanue
3HAYCHUS YCTaHOBKa
0: He axTuBHO
1: BoccTaHOBUTH 3aBOJICKHE YCTa-
Boccranosnenue HOBKH
P0.18 3aBOJICKHX 0-3 0
2: OYHCTHUTS 3aIicH 00 omuoOKax
YCTaHOBOK

3: BoccTaHOBUTH NapaMeTpsl JUist
TEPMOILIACTABTOMATOB

0: He akTuBHO

1: IIpeoOpa3oBareb BOCCTAHABINBACT 3aBOJCKUE YCTAHOBKH, 32 HCKIIOYEHHEM I1apaMeTpoB Ipymms! P2.

2: [IpeoOpa3oBaTens CTHPALT BCE 3allUCU 00 OMIMOKAX.

3: IIpeobpa3oBaTeslb BOCCTAaHABIMBACT CIICIIHANBHEIE TAPAMETPHI IS TEPMOILIACTABTOMATOB.

Tlocne oxoHYaHUS MPOLETYPHI BOCCTAHOBIEHHS 3aBOACKHX YCTAHOBOK 3HAUYCHHE JAHHOTO IapaMeTpa aBTo-

MaTH4eCKU OyZeT yCTaHOBIICHO paBHBIM 0.
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6.2 T'pynna ¢pyHKIMOHAJIBHBIX NAPAMETPOB YIPABJIEHHUS 3alyCKOM H 0cTaHOBOM P1

Bosmoxxnble | 3aBojckast

ITapamerp HaumenoBanue Onucanue
3HAYCHUS yCTaHOBKa

0: Ipsimoii 3amyck

Crioco6 1: TopMoOXeHHE TIOCTOSIHHBIM TOKOM M
3aIrycKa 3aIycK

2: IToMCcK CKOPOCTH U 3aIyCK

P1.00 0-2 0

0: Ipsimoii 3amyck: [[Buraresnns 3amycKaeTcs Ha Ha4albHOW 4acTOTE, ONPE/IEICHHON 3HAYEHUEM MapameTpa
P1.01.

1: TopmoskeHHe MOCTOSIHHBIM TOKOM H 3amyck: IIpeoOpa3oBaTens BbIIAaeT Ha BBIXOJ IOCTOSHHBIN TOK,
3aTeM 3alyCKaeT JBHMIaTelb Ha HayaubHOW yacToTe. CM. omucanue mapamerpoB P1.03 u P1.04. /lanHas
(bYHKIMSA MOXET HCIIONb30BaThCS UL 3aIlycKa JBUTaTesIel ¢ Harpy3KaMH, XapaKTepu3yIOMUMUCs He3Ha4YU-
TeIbHBIM MOMEHTOM HHEPLHUH U Iepe 3ailyCKOM MOXKeT HOTaCHTh UX BpallleHHe.

2: Ilouck ckopocTH u 3anyck: IIpeo6pasoBarelb OnpeesseT HAMpaBlIeHHe H CKOPOCTh BpallleHHs ABUra-
Telsl, 3aTeM OCYILECTBIET 3alMyCK Ha YacTOTe, COOTBETCTBYIONIEH TeKyIIeil CKOPOCTH BpAIEeHUs ABUTATEIs.
Jlannas (QyHKIUS IO3BOJISET B CiIyyae KPAaTKOBPEMEHHOTO BBIKITIOUGHHS MHTAHUs OCYLIECTBUTH ILUIABHOE
BKJTIOUCHHE BpAlAIONIErocsl ABUTATeNs, IPUBOIIIETO B AEHCTBUE HArpy3Ky, XapaKTepH3YIOIIyIocs 00mb-
MM MOMEHTOM UHEpPLUH.

Tpumeuanue.

Hannoii ghynxyueii obrnadarom npeodpasosamenu HOMUHATLHOU MOWHOCMbIO 7,5 KBm u ebiuue.

Bo3morxHbIE 3aBozckas
[Tapametp HaumenoBanue Onucanue
3HAUCHHs YCTaHOBKA
P1.01 HauanpHas yactora 0,00 - 10,0 I'rg 0.00-10.00 0.00
IpogomxuTenbHOCTh
P1.02 P . 0,0-50,0c 0.0-50.0 0.0
HaYaIbHON YaCTOTHI
> IIpaBubHas HacTpoOiika HauYaJIbHON YaCTOTHI MO3BOJISIET YBEIUYHUTh ITyCKOBOH MOMEHT.
> Ecnu 3HaueHue 3alaHHOM YacTOTHI MEHbBILE HAa4ajbHOW, MpPeoOpa3oBaTeNb OCTAHETCS B PEKHUME

oxuganns. Ceeronuon RUN/TUNE| B 5ToM cityyae 3aropurcs, HO HalpsDKEHUE Ha BBIXOA Ipeolpa-

30BaTeNIs YACTOTHI ITOIAHO HE Oy/IeT.

> HavanpHas yacToTa MOXKET ObITh MEHBIIIE, YeM HIKHHH npezen yactoTsl (P0.09).
> Oynkuus, 3anaBaemas napamerpamu P1.01 u P1.02 He pabortaet npu cMeHe HanpaBiIeHHs BPAILCHUS.
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BosmoxHble | 3aBoackas
ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKA
YpoBeHb OCTOSIHHOTO TOKA B
P1.03 peXumMe JTUHaAMUYECKOro 0,0 - 150,0% 0.0-150.0 0.0
TOPMOKCHHS
Bpewms neiicTBUS IOCTOSHHOTO
P1.04 TOKa B PeXKHMeE 0,0-50,0c 0.0-50.0 0.0
JIMHAMHYECKOT0 TOPMOXKCHHS

ITocne BKitoueHHs pabodero pexuma mpeobpa3oBaTelb YAaCTOTHI CO3JAET TOPMO3SIINKA MOMEHT MOCTOSH~

HBIM TOKOM 3HaueHust P1.03 B TeueHue Bpemenu P1.04, 1o ucredeHHn KOTOPOro HAYMHAET YCKOPEHUE.

Tpumeuanue.

> Topmooicenue nocmosHHbIM MOKOM Oy0em OCyuecmensimspCs. MmoIbko 6 MoM Ciydde, eciu 3HA4eHue
napamempa P1.00 ycmanoeneno pagnvim 1.

> Topmooicenue nOCMOosHHBIM MOKOM He GyOem ocyuwecmenamvCs 8 moM ciyyae, eciiu 3Hauenie napa-
mempa P1.04 yemanosneno pasuvim 0.

> 3nauenue napamempa P1.03 onpedensemcsi 6 npoyenmHom OmHOWleHUU OM HOMUHANLHO2O MOKA

npeobpaszoseamens. Bonvuiee snauenue nocmosanHo2o0 moka co30aem OonbUULL MOPMOSAUUL MOMEHM.

Bosmoxnble | 3aBoxckas
ITapametp HaumenoBanue Omnucanue
3HAUCHHS YCTaHOBKA
P1.05 PexuM yckopeHust/ 0: JInHeitHblii 0-1 0
) 3aMeJUICHUS 1:'S-06pasHas kpuBas

0: JImneitnpiii: Yacrota Ha BBIXOAE YBEIMYMBACTCS/YMEHBIIAETCS 3a (DUKCUPOBAHHOE BpEMs YCKOpe-
HHsI/3aMeIJICHHS].

1: S-o6pa3Has kpuBasi: YacToTa Ha BBIXOJC YBEJIMYMBACTCS/YMEHBIIAETCS O S-00pa3sHOMY 3aKoHy. [laH-
Has (yHKUIUS HCHONB3yeTCsl B IPHUBOJAX, KOTOPHIM HEOOXOIHM IUIABHBIH 3aIlyCK M OCTAHOB, TAKHX KaK
eI, KOHBEHeps! T.11. bonee moapoOHo cM. onucanue napamerpos P1.06 u P1.07.

ITpumeuanue.

IIpeobpazosamenu wacmomul cepuu ES024 umeiom 4 pasnuunvix epynnvl gpemen ycKopenus u 3ameonetus,
Komopvle mo2ym 0Ovimb 8vlOpansl ¢ nomowwvio cueranoe BKJI-BBIKJI, nodasaemvix Ha MHO2O(YHKYUO-

HAJllbHble EXO()bl, 3anpocpammuposantble cCOomeemcmaeyromum 06[7[130.14 nymem Hacmpoﬁku napamempos
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epynnul P5.
Bo3mokHble | 3aBojckast
ITapamerp HaumenoBanue Omnucanue
3HAYCHHMS YCTaHOBKa
HavanbHslid yyacTok 0,0 - 40,0%
P1.06 S-06pa3Hoii kprBOH BPEMEHH yCKOPEHHUsI/3aMeIICHUSI 0.0-40.0 5%
Koneunslit ygactox 0,0 - 40,0%
P1.07 S-06pa3Hoii KpHBOU BPEMEHH yCKOPEHUsI/3aMeIICHUSI o0 300

Oynkuus, onpenensemas napamerpamu P1.06 u P1.07, akTiBHa TOJIBKO B TOM Cilyyae, €CJIMd 3HaueHHUE Ia-
pamerpa P1.05 ycraHoBieHo paBHbIM 1. B TeueHue BpeMeHH t1/ CKOPOCTh M3MEHEHMs YacTOThI Ha BBIXOJIE
npeoOpa3zoBarelsi HAYUHACT YBEJIMYHBATHCSA C HYJIEBOTO ypOBHA. B TeueHne BpeMeHH t2 CKOPOCTh H3MEHe-
HHUS 4acTOTBI HAa BBIXOZE NpeoOpa3oBaTelsi HAYMHACT YMEHBIIATHCS 10 HYJCBOro ypoBHS. B mHTepBamax
BPEMEHU MEXJy ydacTkamu tl u t2/CKOpOCTh M3MEHEHHUs YacTOThI Ha BBIXOJE MPEoOpa3oBaTelis 0CTACTCs
HEU3MEHHOI.

Dopma S-00pa3HOil KPHBOW ONpPENesIsSeTCs] BpeMEHEM YCKOPEHHMs/3aMEIJICHUs, a TaK JKe BPEeMEHaMH Ha-

YaJIbHOI'O U KOHEYHOI'0 Y4aCTKOB.

Brixonnas
YacToTa

fuare floo -T2

[ N .

tl

- -

Puc. 6.5 I'padux yckopeHus/3aMmenneHus mo S-o0pa3Hoil KpuBOit

Bosmoxkubie | 3aBojackas
3HAYEHUS YCTaHOBKA

0-1 0

[Tapamerp HaumenoBanue Onucanue

0: 3ameuIeHHE 10 OCTAHOBKHU

P1.08 Pexxum octaHoBa
1: OcraHoBKa BEIOETOM

0: 3amensieHHe 10 OCTAHOBKH

TIpu mojave KOMaHIbl Ha OCTAHOB MPeoOpa3oBaTellb MOHMKACT YACTOTY HAa BBIXOJEC B COOTBETCTBHH CO
3HayeHUeM mapamerpa P1.05 u BBIOpaHHBIM BpeMEHEM 3aMeJICHHS JI0 TIOJIHOM OCTAaHOBKH.

1: OcraHoBKa BbIOEroM

TIpu nmomaye KOMaHIbl Ha OCTAaHOB MPEOOPa30BaTENIb HEMEICHHO CHUMAET BBIXOJHOE HampsbKkeHue. JBura-

TeJIb OCTaHABJIMBAETCS BBIOEIOM 3a BpeEMs, ONIPEACIIAIONICCCA MOMEHTOM HHEPIIUU IPUBOAA.

Bo3moxHbIe 33BOHCK8}[

ITapametp HaumenoBanue Onucanue
3HAYEHHS YCTaHOBKa

YacTora Havana TOPMOXKEHUA

P1.09 0,00 - P0.07 0.00-P0.07 0.00

IIOCTOAHHBIM TOKOM
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P1.10 BpeMH 3aJICPIKKUA TOPMOKECHUSA 0’0 _ 50’0 c 0.0-50.0 0.0
TTOCTOAHHBIM TOKOM
P1.11 BenuunHa nNocTOSIHHOTO TOKa pexuma 0’0 _ 150’0% 0.0-150.0 0.0
JUHAMHUYECKOI'0 TOPMOKEHUSA
P1.12 BpeMH TOPMOXKEHUSA ITOCTOSTHHBIM 0,0 _ 50,0 c 0.0-50.0 0.0
TOKOM

YacToTa Havaja TOPMOXKEHHS IIOCTOSIHHBIM TOKOM: PeXXHMM IMHAMHYECKOrO TOPMOXKEHHS IOCTOSHHBIM TO-
KOM aKTUBHPYETCs, KOIZa YacToTa Ha BBIXOJE IIpeoOpa3oBaTeNst HOCTHIAeT 3HAYEHUs], yCTAHOBICHHOTO
napamerpom P1.09.

Bpems 3aepKku TOPMOXKEHHS ITOCTOSHHBIM ToKoM: [lepen BKIIIOUeHHEM pexuMa JHHAMHYECKOTO TOPMO-
JKeHHSI IpeoOpa3oBaTelb 4acTOThl CHUMAET HANpPsHKEHUE C BBIXOJA HA YCTAHOBICHHOE THM IIapaMeTpoM
BpeMsi. JlaHHas (yHKIUS MO3BOJISIET MCKIIOUUTH cpabaThIBaHUE 3aI[UTHI OT MEPEerpy3KH MO TOKY, KOTOpOe
MOJKET IPOHCXOIUTD BCIIEICTBHE MOMBITKH TOPMOXKEHHS Ha CIMIIKOM BBICOKOH CKOPOCTH.

BennunHa MOCTOSIHHOTO TOKa pe)KMMa JMHAMHUYECKOTO TOPMOXKeHHs: 3HadeHue nmapamerpa P1.11 ompene-
JseTCsl B IIPOLICHTHOM OTHOIICHHM OT HOMMHAJIBHOTO TOKA IIpeoOpa3oBaTelns 4acToThl. bonbliee 3HaueHHE
MOCTOSTHHOT'O TOKA CO3/1aeT OOJBLINI TOPMO3SIINI MOMEHT.

Bpems TopMoxKeHHSI IOCTOSIHHBIM TOKOM: JlaHHO€ BpeMs OIpefenseT NIUTEeNbHOCTh PeKHMa JUHAMHYE-
CKOTO TOPMOKEHHS OCTOSIHHBIM ToKoM. Ecnm 3HadeHne paHHOTO mapamerpa paBHO 0, QyHKIHS TOpMOXKe-

HHUA ITOCTOSIHHBIM TOKOM 6y,I[CT OTKJIFOYCHA.

Brixonnas gactora

Bpemsa

BBIXOI[HOG HarpspKCHUe |

P1.04 194%)
| Bpewms

Puc. 6.6 I'padux pexxiuma TOPMOKEHHSI I10CTOSTHHEIM TOKOM

BI)IXORHZ.}I qacTtoTa f

MeprBas
30Ha

Brnepen

Hazan

Puc. 6.7 MeprBast 30Ha CMEHBI HaIlPaBICHUSL

Bo3moxnbie | 3aBojckas

Ilapamerp HaumenoBaHue Omnucanne
3HAYCHHS YCTaHOBKA
JleiicTBue B cirydae
. 0: Pabota Ha HMKHEM HIpeziere
CHUIKEHHS BBIXOTHOM
YaCTOTHI
Pl1.14 YaCTOTHI 10 3HAYCHUS 0-2 0

1: BeikiroueHue

MEHBIIIE HUKHETO 1pe-
2: PexxuM oxuiaHus

Ji€j1a 4aCTOThI

0: PaGora Ha HuxkHeM npejesie yactorsl (P0.09): B ciyyae cHIKEHUs 3a/laHHON BBIXOJIHOI 4acTOTHI 110
3HAYEHWH MeHbIIe HIDKHETo Ipefeia 4acToThl, IpeoOpa3oBaTenb NPOAOIKUT paboTy Ha HIDKHEM Iperene
Y4acTOThI, yCTaHOBJIEHHOM napamerpom P0.09.

1: Beikimoyenue: JlaHHBIA PeXUM IPUMEHSETCS C LEbI0 IPETOTBPATUTh JUINTEIbHYIO PabOTy ABHTaTeNs
Ha HU3KUX CKOPOCTSIX B T€UEHHE MPOJOKUTEIBHOTO BPEMEHH.

2: Pexxum o:xuaanus: B ciyyae CHU)KEHUS BBIXOIHOM YaCTOTHI 0 3HAUYCHUIT MEHBIIIE HWKHEH NpeenbHOM
yactotsl P0.09, npeoOpa3oBarens nepeieT B pexuM oxunanus. Korna 3agaHHas yactoTa CpaBHIETCS MM
MPEBBICUT 3HA4Y€HHE HIDKHEro mpezena dactorsl P0.09, npeodpaszoBarens aBTOMaTHYECKU MEpEenieT B pa-

OOuMii PEKUM.

Bo3moxHbIe 3aBojickas

ITapamerp HaunmenoBanue Omnucanue
3HAYEHUS YCTaHOBKA

MepTBafI 30Ha CMCHBEI
HarpaBJICHUA

P1.13 0,0 -3600,0 ¢ 0.0-3600.0 0.0

JlaHHBIl TapaMeTp yCTaHABIMBACT BPEMsI JCHCTBHUs HYJIEBOW YaCTOTHI Ha BBIXOJE MpeoOpa3oBaress Mpu

MOCTYIUICHHHU CHI'HAJIa CMEHBI HallpaBIeHus BpameHus. CM. puCyHOK 6.7.
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BozmorkHbIE 3aBojcKast
ITapameTp HaumenoBanue Omnucanne
3HAUCHUS YCTaHOBKA
PLIS Ilepesamyck nocie 0: BeikiroueH 0-1 0
BBIKJIIOUCHHUS TUTAHUS 1: Brimtouen
P1.16 Bpews saxepakicn 0,0 - 3600,0 ¢ 0.0-3600.0 0.0
nepesarycka

0: Boikuouen: IIpeoGpasoBareinp He Mepe3amyCTUTCS aBTOMATHYECKH, TOKAa HE MOCTYNMHT KOMaHJAa Ha
3aIyCK.

1: Brurouen: Eciu B nponiecce paGoTsl mpeoOpa3oBaTess 4acTOTHl MMTaHUE BPEMEHHO MPOMaAaeT U Moja-
eTCs CHOBa, IPH YCJIOBHHM, YTO B Ka4eCTBE MCTOYHHMKA KOMAH[bI 3allyCKa BBIOpAaHBI Iy/IbT YIpPaBICHHS
(P0.01=0) nnu nocnenoBarensueiid nopt (P0.01=2), mpeoOpa3oBarenb aBTOMaTHYECKH MEPE3AMyCTUTCS O

HCTEYEeHUH BPEMEHH 3a[ePKKHU, yCTaHOBIEHHOro mapameTpoM P1.16. Eciu B kauecTBe HCTOYHHKA KOMAHIbI
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3amycka BbIOpaH MHOroGyHKIMoHaIbHEIH Bxo (P0.01=1), mo ucreyeHnn BpeMeHH 3aJIepIKKH, YCTAaHOBIICH-

Horo napamerpom P1.16, mpeoOpa3oBarenb aBTOMAaTHYECKH MEPE3alyCTUTCS MPU YCJIOBUM, YTO HA BXOJ

0JIaHa KOMaH/1a Ha BpaIlleHUE B IPSAMOM HIIM OOPaTHOM HAIPaBICHUH.

Ilpumeuanue.

»  Ecau 3nauenue napamempa PI1.15 ycmanoeneno pasnvim 1, pekomendyemes ycmanogums pexcum
3anycka ¢ nouckom ckopocmu (P1.00=2).

»>  Ilpescoe uem aKmueuposams pexcum agmoMamuyecKozo nepe3anycka yoeoumecs, 4mo aemoma-
muyecKkoe 6KI0ueHue NPeodpazoeamens Yacnmomsl e NPeOCINAgAem OnACHOCMU.
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6.3 T'pynna ¢pyHKIHMOHAJIBHBIX NapaMeTPOB ABHraTeJist P2

BosmoxkHble | 3aBojckast
ITapamerp Hanmenopanue Omnucanne
3HAYCHHS YCTaHOBKa
Mognens 0: OOLIenpOMBIIUICHHBIH (A)
P2.00 0-1 0
npeobpasoBatenss | 1: Jlns HacocoB u BeHTHIIsITOPOB (F)
0: s Harpy3KH ¢ HOCTOSTHHBIM MOMEHTOM
1: JIyst HArpy3KH ¢ IepeMEHHBIM MOMEHTOM, TaKOH KaK HaCOCHI M BEHTHIIITOPEL.
Bo3moxHbIe 3aBozackas
ITapametp HaumenoBanue Omnucanne
3HAYCHHS YCTaHOBKA
P2.01 HomuHabHast yacToTa JIBUraTelis 0,01 I'r - P0.07 0.01-P0.07 50.00
P2.02 Homunansnast ckopocts apurarenst | 0 -36000 o6/mun 0-36000 1460
P2.03 HomunansHOE HampsbkeHUe 0-3000B 0-3000 3aBHUCHUT OT
JIBUTATENs! MOJIENH
P2.04 HoMuHanbHBIN TOK TBUATATEIS 0,1-2000,0 A 0.1-2000.0 3asucut ot
MOJIEII
P2.05 HomunansHas MOLTHOCT 1.5 - 900,0 kBt 1.5-900.0 3aBHCHUT OT
JBHUTATEIIs MOJIEIHI
Tpumeuanue.

»  [na naubonee xauvecmeenno2o GyHKYUOHUPOBAHIUs NPeodpa30eameis Yacmomvl aKKypanHo egeoume
OanHble NapaMempbl ¢ WUIbOUKA 08u2ameis, a 3amem UCHOIb3YUme QYHKYUIo asmomamuieckoli Ha-
CMPOUKU.

»  HomunanvbHas MOwHOCMb npeodpazosameis 4acmomul OOIHCHA COOMEEMCMBOBAMb HOMUHANLHOU
MowHocmu dguzamens. Eciu pasnocms HOMUHAO8 CIUWIKOM 6bICOKA, BO3MONCHOCMU Npeobpasoea-
meisi N0 YNpasneHuio 08Uamenem 3aMemHoO YXYOuamcsi.

»  VYemanoska napamempa P2.05 gvizvisaem asmomamuyeckoe usmenenue napamempog P2.06 - P2.10.

Bo3moxHbIe 3aBoxckast
ITapamerp HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKA
P2.06 CornpoTuBiieHHe 00MOTKH 0.001 - 65,535 Om 0.001-65.535 3aBUCHT OT
CTaTOpa JBUIaTeNs MOJIeIH
P2.07 ComnpoTuBiieHne 0OMOTKH 0.001 - 65,535 Om 0.001-65.535 3aBUCHT OT
poTOpa JIBUTraTEINs MOJIeIH
P2.03 WHIyKTHBHOCTH OOMOTOK 0.1 - 6553.5 Mt 0.1-6553.5 3aBHCHT OT
JIBUTaTeIIs MOJIENH
B3anMuas HHIYKTUBHOCTH 3ABUCHT OT
P2.09 00MOTOK POTOpa U CTaTopa 0,1 - 6553,5 MI'n 0.1-6553.5
MOJIENH
JIBUTaTeIs
P2.10 Tok X010CTOro X078 0,01 - 655,35 A 0.01-655.35 3aucut ot
MOZIeIH

ITo pe3ynbraTram aBTOMaTHYeCKOH HACTPONKH 3Ha4eHHs napameTpoB P2.06 - P2.10 OyxyT 0GHOBIICHEL
Ilpumeuanue.
Bo uzbesncanue cnudicenus IKCnayamayuoHHbIX KAuecme npeodpazoeamens 4acmomol He umeHsiime

onpedmennbte npeoﬁpa:fosama/zem 3HAYEHUA OAHHBIX napamempoe.
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6.4 T'pynna ¢pyHKIMOHAJIBHBIX NAPAMETPOB PeXKHMA BEKTOPHOIO ynpasjienus P3

IpeobpazoBarenu yactoTsl cepun ES024. MHCTpyKIWS 110 SKCIUTyaTaluu

Bo3smorxHbIE 3aBojckas
ITapametp HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKa
IIponopunoHanbHbIN KO-
P3.00 sbdrument APC K, 0-100 0-100 20
P3.01 H“Terpam"‘]gel BpeMt APC | 01 210,00 ¢ 0.01-10.00 0.50
P3.02 Touxka nepexoma APC 1 0,00 I'r - P3.05 0.00-P3.05 5.00
IIponopunoHanbHbIN KO-
P3.03 sdduiment APC K, 2 0-100 0-100 25
P3.04 Hurerparenoe speMt APC| 0011000 | 0.01-10.00 1.00
P3.05 Touka nepexona APC 2 P3.02 - P0.07 P3.02-P0.07 10.00

[Mapamerpsr P3.00-P3.05 ucnonb3yroTcst B pesKMMax BEKTOPHOTO YIPABICHHS M HE MOTYT OBITh MCIOJB30-
BaHbI B peskuMe ynpasienus no AUX. Ilyrem ycranoBku 3HaueHuit napamerpos P3.00-3.05, nonb3oBarens
MOXET 3aJaTh MPONOPLHOHANbHbIE Koddduimentsl K, u MHTerpaibHble BpeMeHa K; aBTOMaTH4€CKOro
perynsaTopa ckopoctd (APC) st onpeneneHus OTKIMKA CUCTEMBbl HA M3MEHEHHE YIPABIISIOIIETO MapameT-

pa B Buje m3MeHenus ckopoct. CtpykTypa APC npuBezieHa Ha CIeAyIOIEM PHCYHKE.

Tox cooTBeTCTBYIOMINUI

3aiaHHas CKOpPOCTB - —. A 3aJlaHHOMY MOMCHTY
: - ) -

> Kp -t >
“A A

Peanpnas ckopocTh Ipenen MmomenTa
- Ki - P3.14

Puc. 6.8 Crpykrypa APC

P3.00 u P3.01 ucnone3yroTcs, Koraa BeixoaHas yactora Menee, yeM P3.02. P3.03 u P3.04 ucnons3yrorcs,
KOT/Ia BBIXOZIHAs yacToTa Oosee, yem P3.05. Korna 3HayeHue BBIXOAHOW 4acTOTHI HaxoauTes Mexay P3.02 u

P3.05, K, n K| nponopumonaneas! pasaune mexay P3.02 u P3.05. Cm. cienyronmii prcyHOK.
A TN napameTpbl

(P3.00, P3.01)

(P3.03, P3.04)

>

P3.02 P3.05 BeixoziHas yactora

Puc. 6.9 Jluarpamma nponopuoHaasHO-uHTErpaibHbX (I1M) mapamerpos
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Ilpu yBenu4eHHn MpPONOpPLHMOHANBHOTO Ko3(duumenta K, ckopocTh peakiuu CHCTEMbI YBEIHYUBACTCS.

Opnako eciu 3HaueHue K, canmkom Benmko, ciucreMa OyzieT CKIOHHA K CaMOBO30Y K ICHUIO.

Ipu ymeHbIIeHNH MHTErpabHOro BpeMeHu K; ckopocTs peakunu cuctembl yBenudnpaercs. OIHAKO ecliu

3HaueHue K; ciumkom mMaio, ciucteMa Oy/ieT CKIOHHA K TIEPEPEryIMpOBaHUIO U CAMOBO30YKICHHIO.

P3.00 u P3.01 coorBerctByIor K, 1 K; Ha Huskoi yactore, B To Bpems kak P3.03 u P3.04 coorerctByIoT K,

u K; Ha BbIcokoif yacrore. HeoOX0anMo HACTPOHMTH JaHHBIC IAapaMeTPhl B COOTBETCTBHU C PEalbHOU CHU-

Tyawueii ciaemyonuM oopasom:

1. VYBenuubTe 3HauEHHE IMPONOPLMOHAIBHOTO Ko3(hduimenTa K, HaCTOIBKO, HACKOIBKO 3TO BO3ZMOXKHO
6e3 BO3HUKHOBEHHSI CAMOBO30YKICHHSI.

2. YMeHblMTE HHTErpajbHOE BpeMs K; HACTONBKO, HACKOIBKO 3TO BO3MOXKHO O3 BOSHHKHOBEHHUS CaMO-
BO30Y)KICHUSL.

Bornee neranbHO 0 nporeype HaCTPOMKY CM. B OIMCAHUU ITapaMeTpoB rpymnmbsl P9.

BosmoxHble | 3aBojckas
ITapamerp HanmenoBanue Omucanue
3HAYCHHUS YCTaHOBKA
TIpornoprronanbHbII
P3.06 xos(dumment APC P 0- 65535 0-65535 500
P3.07 HHTerpa“"Hf;é“I’a‘i’q’“““e”T 0- 65535 0-65535 500

YBenuueHre MponopHHOHAIBHOr0 Koddduunenta P yBennunBaeT ckOpOCTh OTKIMKA CHCTEMBI, HO MOBBI-
HIAeT BEPOSTHOCTh BO3HHUKHOBEHHs CaMOBO30YxJeHus. Eciu s perylupoBaHMs HCIOJNB3YETCs TOIBKO
MIPONOPIMOHANBHEIN Ko duuneHt P, pasuuna A He MOXKeT ObITh BbIYHCIICHA. JIJIsl BBIYHCIICHUSI Pa3HULBI A

1 00ecmeyeH sl KOPPEKTHOH paboThl perysITOpa HCIONb3YiiTe HHTErpalbHbIi KoddduiueHT 1.

Bo3moxnsle | 3aBoxckas
ITapametp HaumenoBanue Omnucanue
3HAUCHHS YCTaHOBKA
ITocrosiHHAas BpeMeHH (QUIIbTpaiy
P3.08 P urerpan 0,00 - 5,00 ¢ 0.00-5.00 0.00
CHCTEMBI ONPEIeNIeH s CKOPOCTH

TlocrosiHHast BpeMeHM (UIBTPAaLMKM CUCTEMBI ompereneHus ckopoctu P3.08 crocoberByer duibTpaiuu
LIYMOB CHIHAJIa ONPECICHUs] CKOPOCTH. YBEIMYCHHE 3HAUYCHHS 9TOTO apaMeTpa MOBBIIIACT CTaOMIBHOCTD

CHCTEMBI, HO C JPYTroi CTOPOHBI CHIDKACT e¢ OBICTPOICHCTBHE.

Bo3moxxHble | 3aBozackas
ITapametp HaumenoBanue Omnucanue
3HA4YEHMs YCTaHOBKA

Komrmencauus norpeniHoctu
B PEXKHME BEKTOPHOTO YIIPABICHHUS

P3.09 50,0 - 100,0% 50-100 100

JlaHHBIH HapaMeTp MO3BOJISET KOMIICHCHPOBAaTh MOTPEIIHOCTH YCTAHOBKU YAaCTOTHI B PEKHME BEKTOPHOTO
YIPaBICHUS U YBEIHYUTh TOYHOCTH YNPABICHUS CKOPOCTHIO. [IpaBuibHAs HACTpoOlika AAaHHOTO IapamMerpa

3¢ EKTUBHO YMEHBIIAET CTATHYECKYIO OLIMOKY YCTAaHOBKH CKOPOCTH.

Bo3MmoxHbIE 3aBojicKas
ITapamerp Hanmenosanue Omnucanne
3HAYCHHS YCTaHOBKA
P3.10 TapameTtp sHKOzAEPA 1-65535 1-65535 1000
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Bri6op HampaBieHus 0: Ipsimoe

P31 SHKOZIEpa 1: O6parHoe

0-1 0

ITapametp P3.10 onpenenser KoIu4ecTBO UMITYJIGCOB B IIUKJIE SHKOAEPA HIIM HMITYJILCHOTO FeHepaTopa.
Ipumeuanue.

Ecnu 3nauenue napamempa P0.00 ycmanosneno pasnvim 1, snauenue napamempa P3.10 oonxcno Gvimo
KOPPEKmHO 3a0aH0 8 COOMGEMCMEUU ¢ XAPAKMEPUCTNUKAMU IHKOOEpd, 8 NPOMUGHOM CIyHae 603MOJICHA
Hekoppekmuas paboma osucamens. Ecau deueamens, necmomps na npaguibnylo HACMPOUKY 3HAYEHUs.
napamempa P3.10, npodonscaem pabomams Hekoppekmuo, usmenume Hanpasienue sHkooepa (napamemp
P3.11).
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BosmorkHbIE 3aBojcKkast
ITapametp HaumenoBanue Onucanue
3HAYCHUS YCTaHOBKa
0: He 3agan
1: ITyneT ynpaBieHus
2: AHanorosslii Bxox All
3: Anaorosslii Bxox AI2
VeTounuk 3aa- 4: Ananorossiii Bxox AI3
P3.12 5: AHanorosslii BXxox Al4 0-8 0
HHUS MOMEHTA N o
6: BBICOKOYACTOTHBIH UMITYIbCHBII
Bxox HDI1
7: BpICOKOYAaCTOTHBIN MMITYJIbCHBIIN
Bxox HDI2
8: ITocnenoBarenbHblH OPT
YcranoBka Mo-
P3.13 MEHTA C KJIaBHa- -100,0 - 100,0% -100.0-100.0 50.0
Typbl
P3.14 Ipenen momenTa 0,0 - 200,0% 0.0-200.0 150.0

0: YnpaBneHue MOMEHTOM BhIKIIIOUeHO. [IpeoOpa3oBarens OyneT (yHKIMOHHPOBATH B PEXKUME YIPABICHUS

CKOPOCTBIO. BEIXOAHOH MOMEHT IpeoOpa3oBaTellst YaCTOThI, MAKCHMAIbHOE 3HaYCHHE KOTOPOro OrPaHUICHO

3HadeHueM mapamerpa P3.14, paccuursiBaeTcst aBToMatndeckd. Korna MOMEHT Harpy3KH BEIIIE 3HAYECHUS

Ipezena MOMEHTa, BBIXOJHOH MOMEHT OyJeT ocTaBaThCs Ha ypOBHE IIpesiesia MOMEHTA, a BBIXOHAS YaCTOTa

aBTOMATHYECKU CHU3HTCS.

1-8: VripaBneHne MOMEHTOM BKJIIOUEHO.

B pexume ynpaBieHUs] MOMEHTOM:

»  Ecau Myer > Muarp, BEIXOJHAs 9acTOTa OyJeT YBEIMYHBATHCS, 0K HE JOCTHTHET BEPXHETO Mpejela
YacTOTHI;

»  Ecau Mycr < Muarp, BBIXOAHAsI 9acToTa OyAeT YMCHBLIATHCS, ITOKA HE JOCTHIHET HIDKHErOo Ipeena
YaCTOTHI;

»  IlpeobpasoBateiib 9acToThl OyaeT paborars Ha 000§ YacTOTe JHana3oHa, OrPAaHUYEHHOTO HIKHAM H
BEPXHHUM NpeJeIaMH YacTOThL, TONBKO B TOM ClIy4ae, eclid Mycr = Muarp;

»  IlpeobpasoBareiib MOXET OBITh IIEPEKIIFOUCH U3 PEXKHMA YIIPABICHHSI MOMCHTOM B PEKHUM yHPaBICHHUS
CKOPOCTBIO, X HA000POT, OHUM U3 CIESAYIOMIIX CII0CO00B:
1. IlyTeM mepeKiIroueHus ¢ IIOMOIIBI0 MHOTO(YHKIIMOHAIEHOTO BXoaa. Hanpumep, B TOM citydae eciu
HCTOYHUKOM 3aJaHHs MOMEHTa sIBIIsieTcs aHanoroBbli Bxox All (P3.12=2), a 3nadueHue mapamerpa,
OIIpe/IeNSIONIEro Ha3HaueHHe MHOTO(YHKIIMOHAIFHOTO BXoa S5, ycTaHOBICHO paBHBIM 31 (OTKiIIO-

YUCHHUE pEKXUMa YyIpaBICHUA MOMCHTOM); B CjIy4Ja€ 3aMbIKaHUsS KOHTAKTa BXOJa SS, npeo6pa3013aTeJ1},
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HepeiieT U3 pexXUMa YIpaBIeHHs MOMEHTOM B PEXKHM YIIPABICHUs CKOPOCTBIO, 1 HA000POT;
2. B pexunMe ynpapieHHs MOMEHTOM Ha)aTHE KIJIABHILIH ABTOMATHYECKU MPUBEET K Iie-
pexozy mpeoOpa3oBateIs B PeXKHM yHPABICHUS CKOPOCThIO;

>  Ecim 3HaueHMe mapameTpa, 3a/JalolIero MOMEHT, HOJOXKHUTENbHO, peodpa3oBarens OyaeT 0becreyn-
BaTh BPAIICHHE B NIPSIMOM HAIPABJIECHUH, B IPOTHBHOM CJIy4ae - B 00paTHOM.

Tpumeuanue.

»  Ilpu pabome 6 pedicume ynpaeieHus MOMEHMOM YCMAHO8KA pemenu yckopenus (napamemp PO.11) ne
Oeticmeyem.

»  100% 3nauenue ycmanosxu momenma coomsemcmeyem 100% snauenuto napamempa P3.14 (Ilpeden
momenma). Hanpumep, eciu 6 kauecmee ucmounuka CUSHANA MOMEHMA 6bLOPAH. NYNbM YNPAGIeHUs]
(P3.12=1), P3.13=80% u P3.14=90%, 3nauenue ycmanosnennozo momenma = 80% (P3.13) * 90%
(P3.14) = 72%.
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6.5 I'pynna (pyHKUMOHAJBHBIX IAPpaMeTPOB pe:kuMa ynpasjienus no AUX P4
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Bo3moxnbie | 3aBojckas

ITapamerp | HaumeHoBaHue Omnucanue
3HAUCHHS YCTaHOBKA

0: JIuneiinas

1: Onpenensercs MoJib30BaTENEM

2: KpuBast ¢ MOHM>KEHUEM MOMEHTA CTe-
menu 1,3

3: KpuBast ¢ IOHM)KEHUEM MOMEHTA CTe-
menu 1,7

4: KpuBasi ¢ TOHH)KEHHEM MOMEHTA CTe-
nenu 2,0

P4.00 Bri6op AUX

0: JIuneiinas: [IpumeHuMa JUIs IPUBOAOB C MOCTOSTHHOW HArpy3KOM.

1: Omnpenensiercsi moabs3oBarenem: ®opma AUX MoxkeT OBITh HACTPOCHA IYTEM YCTAHOBKH 3HAUYCHHUH
napameTpoB P4.03 - P4.08.

2-4: KpuBble ¢ NOHM:KeHHEeM MOMeHTa: [IpuMeHNMEI 711 IPHBOLOB C IIEPEMEHHON HAarpy3KoH, TAKUX Kak

BEHTHJIITOPEL, HACOCH U T.II. CM. pHCYHOK 6.10.

‘L UBHX
Umake = = = = o o e e o — —
I Kpusas ¢ nonmxenuem crenenu 1,3
JIuneitnas AUX | KpuBas ¢ nonmxenuem crenenu 1,7
| Kpupas ¢ nonmxenuem crenexu 2,0
|
|
|
|
| -
fmaxc fBle
Puc. 6.10 Tnarpammsr AUX
Bo3moxnpie | 3aBonckas
[Tapametp HanmenoBanue Omnucanue
3HAUCHUS YCTaHOBKA
0,0%: ABTOMaTHYECKOE
P4.01 YBenuyeHre MOMEHTa 0.0-10.0 1.0
0,1-10,0%
YacToTa OTCEYKH yBe- 0,0 - 50,0% ot HOMHHATBEHOH
P4.02 J . 0.0-50.0 20.0
JIMYIEHUS] MOMEHTA CKOPOCTH JIBUTATEIsI

OyHKIUS yBEIHYCHUs] MOMEHTa OyJeT akTHBUPOBAaHA B TOM CJIydae, eCJIM BBIXOIHAs YacTOTa MEHBIIE Jac-
TOTEI oTcedku (P4.02). PexxuM yBeIMYeHUST MOMEHTA IPHMEHSIETCS IS YITyULICHHs] XapaKTepUCTHK CHCTe-
MBI Ha MQJIBIX CKOPOCTSIX B pe:KHME yrpasieHus mo AUX.

3HaYCHHUE YBEIUUCHUSI MOMEHTA JOJDKHO OBITH BBIOPAHO MCXOJSl M3 CBOWMCTB HArPY3KH TEM OOJBIIMM, YeM
Ooee TsOKeINask Harpy3Ka.

Ipumeuanue.

3nauenue yeenudenuss Mmomenma ne QONHCHO ObIMB CIUUKOM 60,%14414«1’1, 6 NpomueHom ciydae dsucamens
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MOdCEm nepezpesamuvcs, a npeobpazoeamens YACMONbl MOXCEM OMKIIOYAMbC U3-3a CpAbOAMbleanus 3a-
Wumbl O MOKY UIU NO nepezpysKe.
Ecnu 3nauenne mapamerpa P4.01 ycranosneno pasHbiM 0, mpeoOpa3oBarens OyIeT aBTOMaTHYECKH YBEIHU-

YHBaTh BBIXOJJHOW MOMEHT B COOTBETCTBUH C U3MEHEHHEM Harpy3ku. CM. pucyHok 6.11.

UBMX

UMaKC ———————————— I

|

|

|

|

| |

|

Uys : |

| |

fOTCC'“IKVl fH fBLlX
Puc. 6.11 Jluarpamma yBesMueHUsI MOMEHTa
Bo3morxHbIE 3aBojicKas
ITapamerp Haumenosanue Onucanue
3HAUCHHS YCTaHOBKA

P4.03 Yacrora AUX 1 0,00 I'; - P4.05 0.00-P4.05 5.00
P4.04 Hanpsoxenne AUX 1 0,0 - 100,0% 0.0-100.0 10.0
P4.05 Yacrora AUX 2 P4.03 - P4.07 P4.03-P4.07 30.00
P4.06 Hanpsokenne AUX 2 0,0 - 100,0% 0.0-100.0 60.0
P4.07 Yacrota AUX 3 P4.05 - P2.01 P4.05-P2.01 50.00
P4.08 Hamnpsokenne AUX 3 0,0 - 100,0% 0.0-100.0 100.0

JlanHast QyHKIMS aKTUBHA TOJIBKO B TOM Clly4ae, ecii 3HadeHue napamerpa P4.00 ycTraHOBIEHO paBHBIM 1.

Tapametpsr P4.03-P4.08 ucnonesyrores mus 3aganust Gopmel kpuBoit AUX nonb3oBatenem. VX 3HaueHHs

JOJDKHBI OBITH 331aHbI HCXO/ H3 XapaKTePUCTHKU HArPy3KH IBUIATels.

ITpumeuanue.

> 0 <U] <U2 <U3 <U"ICIKL'.

> 0 <fl <f2 <f3 <fu.

> VYposenv nanpsicenus, coomsemcmsyiowjutl Hu3Koll yacmome, He Oondicer OblMb CIUUKOM GeNUK, 8
NPOMUGHOM CIyuae 803MOdicel nepespes 0suzamens Ul cpabamviéanue 3auumsl npeoopazosamens

uacmomel.
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J‘ UBLIX
0% F—————=———=====—=-
1
Br=—————=-=-=== |
1 1
1 1
1 1
nr-——————- | !
| ! !
i ! !
I ! X
- I
vl , R R R
f1 2 3 fu f
Puc. 6.12 Hactpotiika kpuBoit AUX
Bo3moxHbBIe 3aBoxckast
[Tapametp HaumenoBanue Onwucanue
3HAYCHUS YCTaHOBKa
P4.09 KommieHcanusi CKOIbKEHUs 0,00 - 10,00 I'g 0.00-10.00 0.0

CKOJIB)KEHHE JIBUTATENIs MEHSETCS B 3aBHCHMOCTH OT MOMEHTA HArpy3KH, 4TO HPOSIBJISETCS B BUJE H3Me-
HEHUsI CKOPOCTH BpAIlleHHs JBUraTess. B 3aBMCHMOCTH OT MOMEHTA Harpy3KH BBIXOZIHAs 4acToTa mpeodpa-
30BaTellss MOXKET aBTOMATHYECKH ITOACTPAUBATHCS ISl KOMIICHCALIMH W3MEHEHHS CKOJNBXKEeHHs. TakuM 00-
pasom, mpezesbl U3MEHSHHsI CKOPOCTH IPH M3MEHEHHH MOMEHTA Harpys3kd OyAyT yMeHbLICHbI. 3HaYeHHEe
KOMIICHCHPOBAHHOTO CKOJIBKEHHS 3aBHCUT OT HOMHHAIIBHOTO CKOJIBXKEHHS 1 MOXKET OBITh IO/ICYHTAHO [0
creayrouei popmye:

P4.09=fmaxc-n*P/50,

rae fu - HoMuHanbHas yactora asurarens (P2.01),
n - HOMHHAaJIbHasA ckopocTs aBurarens (P2.02),

P - konuyectBo T1ap noJiroCOB ABUraTeIA.
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Ecnu 3Hauenne napamerpa P4.11 ycTaHOBIEHO paBHBIM 1, B LESX y/Iy4llleHUs NOKas3areiel sHeprocoepe-
JKEHHs BBIXO/IHOE HalpsuKEHUE MPeoOpa3oBaresis 4acTOThl OYAET yMEHBIIATHCS B IIEPHO/BI XOJIOCTOTO X0/a

WIN JIEUCTBUS HE3HAUUTEIIbHOM Harpy3KH.

Bo3moxHbie | 3aBojckas

ITapametp HaunmenoBanue Omnucanue
3HAUCHHS YCTaHOBKA

Jeiictue curnana BIIEPEJI/HA3ZAL | 0: Beixirouen

P4.12
IIpU [0Ja4e NUTAHUS 1: Bxmouen

0-1 0

Bo3morkHble | 3aBojckast

ITapamerp | HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKA

DyHKIUSA aBTO-
Y 0: Beikimrouena

MaTHYECKON
P4.10 1: BkiroueHa Bce BpeMmst 0-2 1
PeryJIupOBKH
2: BeIKiIIOYEHa BO BPEeMsl 3aMe UICHUS
HaNPsHKEHUS

OyHKIMST aBTOMATHYECKOH perynupoBku HampspkeHus (APH) oGecrmeunBaeT cTaOMIBHOCTH BBIXOJHOIO
HaNpsDKEHUS MpeoOpa3oBaTelis IPU W3MEHEHNH HAIPsDKEHUs! 3B€Ha MOCTOsSHHOTO Toka. Ecnu dyukuus APH
BBIKJIIOYEHA B IPOILIECCE 3aMEUICHHsA, BPEMs 3aMeUIeHUs OyneT Kopode, HO 3Ha4YCHHE CHMIIBI TOKa Oyaer
cnumkoM GonpiunM. Ecim ¢yukius APH Bkirouena Bce Bpems, 3aMelyieHHE OyAeT IIMTHCS JOJBIIE, HO

3HAQYCHHUE CHJIBI TOKA 6yueT MEHBIIE.

Bo3moxxHble | 3aBojckast
ITapametp HaumenoBanue Omucanue
3HAUCHHS YCTaHOBKA
Pall ABromaruyeckas GpyHKIus 0: BeikitoueHa 0-1 0
’ SHeprocOepex eHns 1: Brutouena
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Ipumeuanue.

»  Jlannas gynxyus mooxcem 6vimv aKmMueHa mMoabKo 8 MOM Clyuae, eciu 8 Ka4ecmee UCMOYHUKA KO-
MAaHObI 3anyCKa 6bIOPAH MHO20OQYHKYUOHATbHBLUL BPOSPAMMUPYEMbLEIL 6X00.

> Ecnu 3nauenue napamempa P4.12 ycmanosneno pasnwim 0, 6 ciyuae, ecnu na 6xo0 BIIEPE/I/HA3A4]]
nOOGH COOMEEMCm8YyIoWull CUHAL, NPU NOOaue NUMAaHus nPpeobpazoeament He 3anyCmMumcs 00 mex
nop, noka cuenan co éxooa BIHEPEJ/HA3A/] ne 6ydem cusim u nooan 3anogo.

> Ecnu 3nauenue napamempa P4.12 yemanosneno pasneim 1, ¢ ciyuae, ecau na 6xo00 BIIEPEJI/HA3A4J]
nOOGH cOOMEEMCMBYIOWULL CUSHAT, NPU NoOaye NUMAHUS NPeo6pasosames 3anyCmumcs asmoma-
muuecKu.

> Ileped Hacmpoiikoit 0anno20 pexcuma yoeoumecs, Yno aemMomMamuieckoe KaloUeHue npeoopaszo-

eamens 4acmomol He npedcmawmem onacrnocmu.
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6.6 I'pynna (pyHKUHOHAJBbHBIX NAPAMETPOB, OTHOCAIIMXCS KO BXoxam PS5 Ipumeuanue.
Bosmoxcrbie | 3asoncras IHapamemp P5.07 ucnonvsyemcs monvko 6 mom cayuae, eciu 3uavenue napamempa P5.00 ycmanosneno
[apamerp | HamvienoBanne Ommcanne I ycraHoBKa pasnviv 1 wnu 3. Hapamemp P5.08 ucnonvzyemcss monvko 6 mom ciyuae, eciu snavenue napamempa P5.00
0: HDI1 u HDI2 - BX0/1bI BEICOKOUYACTOT- ycmanosneno pasuvim 2 unu 3.
HOI'0 HMITYJIbCHOTO CHIHAA Pacn¢poBka 3HaYeHHIi MapaMeTpoB NpUBE/IEHa B ClieyIolleii TabnuIe.
1: HDI1 - Bxox curnana BKJI-BBIKJI,
HDI2 - BX0oz BBICOKOYAaCTOTHOT'O UM- SHauenue QyHKumsa Onncanue
P5.00 BriGop Tuna IyJIbCHOTO CHIHAJIA 03 0 Bo m30exanne HEKOPPEKTHOI paboTHI IPeodpa3oBaTelis 3HAYCHHUS
: Bx0z108 HDI 2: HDI2 - Bxox curnana BKJI-BBIKJI, B 0 He ucnone3yercs | mapaMeTpoB, ONpeJeIAIoNMX Ha3HaueHHE HEHCIIOIb3yEeMbIX Tep-
HDI1 - BX0JI BBICOKOYACTOTHOTO HM- MHHAJIOB, JOJDKHBI OBITh YCTAHOBJICHBI paBHBIME (
IyJIbCHOTO CHIHalIa ! Briepex CwM. onucanue napametpa P5.13
3: HDI1 u HDI2 - BX0o5I cUrHAjIA 2 Haszan
BKJI-BBIKJI ‘Ynpasinenue 1o
Cwm. onucanue BxonoB HDI (dyHkumonansueiit napamerp P0.03) 3 TpEXIPOBOAHON Cm. onncanme napamerpa PS.13
JIMHHU
4 IIAT Briepen
B Cwm. onucanue napamerpos P8.06 - P8.08
IMapamerp | HammeHnosanue Onucanue BRI | SOIDNE 5 LIAT nasaz
PHACHID] NCIAHOBK A IIpeobpa3oBateb HEMEUICHHO CHUMAEeT BBIXOAHOE HAIPSIKCHHE.
P5.01 Tum BBOIA 0: HeHOCPeHCTBfHHBIH 0-1 0 6 OctaHoB BbIOCrOM | JIBUraTelb OCTAaHABIMBACTCS C BBIOCIOM, ONPEICIIEMbIM MEXaHH-
1: BupryanbHblii 4eCKOM MHEpLUen npuBoja
0: Curnan BKJI-BBIKJI nogaetcst epes BxofHbie TepMHUHAIbL 7 Copoc cg N Jleiicteyer ananoruuno kiasuuie STOP/RST| nynbta ynpasienus
1: Curnan BKJI-BBIKJI nozpaercs Beaynmm ycTpoicTBOM 4epes3 MoCiej0BaTeIbHBIN OPT oty <
ITpeobpa3oBaTens YaCTOTHI CHUXKAET CKOPOCTH IO HyJISI U COXpa-
HSET B IaMATHU TeKymue HacTpoiku (mar [1JIK, 3Hauenue mia-
Tapaverp . OnmeTTE Bosmoxasie | 3aBoxckast 8 ITay3a Barollel yactorsl ¥ 3HaueHue PID-perynsaropa). Koraa curnan
3HAYEHUS YCTaQHOBKA CHSAT, Ipeo0pa3oBaTeIb YaCTOTHI BO3BPAIIACTCS K PEKHMY PaOOTHI,
MHOro(yHKIHOHABHBIH IIPEIIeCTBOBABIIEMY OCTaHOBKE
P5.02 OyHKupus KiemMMb S1 IPOrpaMMHPYEMBIii BXO. 0-55 L BxoJ1 BHemHero [1pu noayYeHNH CUrHaNIA OIIMOKH BHEIIHETO YCTPOHCTBA Mpeod-
M D = 9 cHMHANa omuGkn | PA30BATEIb HACTOTEI OCTAHABIIMBACT paboTy U BBLIAET CUTHAT
HOTO()yHKIIMOHAIBHBII . OTIHGKH
P5.03 OyHKIUS KIeMMbI S2 1IpOrpaNMMUpYeMbIii BXOJI 0-55 4
3aJaHHas 4acToTa Ipeodpa3oBaTest MOXKET OBITh YCTaHOBICHA
o Ppeoop: y
P5.04 ®yHKuMs K1eMMbI S3 MHOFO@’YHKHHOHaiTBHH” 0-55 7 xomanzamu BOJIBIIE u MEHBIIIE
IPOrpaMMHPYEMBIH BXOJ Komarza
10
MHorodyHKIMOHAIBHbII BOJIBIIE ES024
P5.05 DyHKuMA KIeMMbI S4 HpOrpaMMIpYeMBi BXOL 0-55 0 ___m/_ BOJIBIIE
P5.06 Dy kremmpr S5 | MHOrOyHKIMOHAL L 0-55 0 - MEHBIIE
IPOrpaMMHpPYyEMBbIii BXOJT K2
o e Copoc
P5.07 Oyxunst nemvs HDLL [y RO SRy HRRHORA L R 0-55 0 Komariza k3 |[BOJIBIIE/MEHBIIE
MPOrpaMMHPYEMBIH BXOJ 11 MEHDILE
o COM
P5.08 Oymcnn o HDIG | QR R Hi 0-55 0
IIPOrpaMMHpPYEMBIH BXOJ
P5.09 Oynxuwms K1emMmbl S6 MHOFO(byHKHHOHafBHHﬁ 0-55 0 . C6poc BOJIBIIIE/ 3anporpaMMHUPOBaHHBIN TaKHM 00pPa30M BXOJI HCIIOJIB3YETCs IS
[pOrpaMMHUPYEMbIH BXO/L MEHBILE c6poca 3a/JaHHON YaCTOTHI, YCTAHOBJICHHOI C IOMOIIBIO (ByHKIIHH
MHOTO(yHKIHOHATBHEI BOJIBIIE/MEHBIIE. Cwm. onucanue napamerpa P0.02.
P5.10 OyHKIUS KIeMMbI S7 HpOrpAMMEpyeMET BXO 0-55 0 3 Tepekmotenne P0.06
- Mexny AuB A B A+B
P5.11 OBz wievnsr S8 | MEOTOPYHKIMORATHHEE 0-55 0 14 [epexmouenne Curnan Ha BXOze
IPOrpaMMHPYEMBIH BXOJ Mexay A n A+B 13 BKJI B A
15 Tepexmouenne 14 BKJI A+B A
mexay B u A+B 15 BKJI A+B B
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3HaueHne DyHKIS Onucanue
Cursan MHOTO- C nomomIpi0 KOMOMHAIMIT CUTHATIOB Ha 9THUX YETHIPEX BXOJaX
16 CTYIIEHYaTOi CKO- | MOTYT OBITB 3aJjaHBI JIO 16 4acTOT pexKUMa MHOTOCTYTIEHYaTON
poctu 1 ckopocTd. Hanpumep, nocsie10BaTeIbHOCTh CUTHAJIOB Ha BXOZIE
0000 3a1aeT MHOTOCTYIIEHYATYI0 CKOPOCTh HOMep 0, mocienosa-
Cursan MHOTO- TEJIbHOCTh CUTHAJIOB Ha BXoze 1111 3agaer MHOrocTyneHuaryo
17 CTYIEHYaTOH CKO- | CKOpOCTh HOMep 15.
poctn 2 Tpumeuanue.
Cuenan muozocmynenyamoii ckopocmu 1 - maaowiuti bum, cueHan
Cursan MHOTo- . .
o MHO20CHIYneHyamou ckopocmu 4 - cmapuuii 6um.
18 CTYIEHYATO’ CKO-
poct 3 Curnan Curnan Curnan Curaan
MHOTOCTY- MHOTOCTY- MHOTOCTY- MHOTOCTY-
CUTHAT MHOTO- HeHYaToN HeHYaToN HeHYaToN HeHYaTo’
19 CTyIEHYaTOH CKO- ckopoctu 4 ckopocTu 3 CKOpocTH 2 ckopocTH 1
pocth 4 [BUT3| [BUT2| [BUT1| [BUTO|
[Tay3a pexuma . o
20 MHOTOCTy THeHa- OTMeHseT IeHiCTBHE peXXuMa MHOTOCTYIIEHYaTOH CKOPOCTH u
- COXpaHsET TeKyIlee 3HAYEHNE YACTOThI B KAUeCTBE 3aaHHOIL.
TOM CKOPOCTH
C nomomIpi0 KOMOUHAIINH CUTHAIOB HA 3TUX JBYX BXOJAX MOTYT
OBITh 3aJ1aHbl 4 TPYINIBI BDEMEH YCKOPEHHs/3aMeUICHUS
Bei60op BpemeHn Be16op Bpeme- Br16op Bpeme- TSy o
21 ycKopeHus/ HH yCKOpEHHUs1/ HH YCKOpEHHs1/
3aMeTICHHS
3ame yuIeHus 1 3aMeIICHUS 2 3amenaenus 1
Bpewms yckoperus/
BBIKJI BBIKIJI 3ameuieHus 0
(P0.11, P0.12)
Bpewms yckopeHus/
BBIKIJI BKIJI 3ameieHus |
(P8.00, P8.01)
Bpewmst yckopenus/
Bri6op BpemeHH BKJI BBIKJI 3aMezIeHus 2
22 ycKopeHust/ (P8.02, P8.03)
3amejyieHus 2 Bpewms yckopenus/
BKII BKIJI 3amenIeHus 3
(P8.04, P8.05)
Ecni Ha 3anporpaMMipoBaHHBII TaKMM 00pa30oM BXOJ MOJaH
3 Copoc IIJIK nocne | curhai, nocie ocraHoBKH pabotsl noJ ynpasienuem [1JIK, takue
OCTaHOBKH Hacrpoiiku IIVIK, xak Texymmii mar, Bpems paboTsl, pabodast
4acToTa OyayT cOpoLIeHb!
Ecnu Ha 3anporpaMMupoOBaHHEIN TaKUM 00pa3oM BXOJ HOJaH
CHUTHAJI, IpeoOpa3oBaTellb HePEeXOIUT B PEXKUM HYJIEBOIl YaCTOTEL,
24 Taysa [UTK pabora I1JIK BpemenHo npuocranasinuBaercs. Koraga cursan c
3aIpOrpaMMHpPOBAHHOTO TaKHM 00pa30M BXOa CHAT, Ipeodpaso-
BaTeJIb 3aITyCKaeTCsl U IPOJ0JDKAET PabOTaTh 10 yIpaBIeHHEM
T1JIK ¢ mara, npeecTBOBaBIIEro OCTAHOBKE
Ecnu Ha 3anporpaMMupoOBaHHEI TaKUM 00pa3oM BXOJ HOJaH
25 Taysa PID curnai, PID-perynupoBanue OyeT NpUOCTaHOBIICHO U Ipeodpa-

30BaTeIb MPOIOIDKUT MOAAEPIKUBATE TEKYIIYI0 CKOPOCTh 03
H3MCHEHHUSI
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3HaueHne ODyHKIUA Omnucanue
Ecin Ha 3anporpaMMHpOBaHHBII TAKUM 00pa3oM BXOJ IIOJaH
IMay3a pexuma CHTHaJI, Ipeobpa3oBaTesb COXPAHAET BBIXOIHYIO 4acTOTy Oe3
26 IUIaBaKoLIeH yac- n3MeHeHuit. Korna cursan ¢ 3anporpaMMHpOBaHHOTO TaKHM 00-
TOTBI pa3oM BXoJia CHST, Ipeodpa3oBaTeNb MPOJOIDKUT PAOOTy B PEKH-
Me IUIaBAOIIECH YaCTOThI C €€ TEKYIEro 3HaYeHHs
OTMeHa pexuMa " o
o 3amaHHas 4actoTa OyaeT yCTaHOBJICHAa PAaBHOW CpemHeil uacTore
27 IJ1aBaroLIel yac- o
peXUMa IUIaBaroNIeil YacTOTHI
TOTBI
28 COpoc cueTunka COpachIBaeT TeKyIiee 3Ha4eHHe CUSTIHKA
29 C6poc nytu COpachiBaeT TeKyIee 3HadeHne rnpoiiagenHoro nytu (P8.20)
IprocTaHaBIMBacT yCKOPEHNE/3aMEIICHIE U HOICP)KIUBACT
OcTaHOBKa yCKO- P yeKop . & JuLep
30 TeKyIlee 3HaYeHHe BBIXOAHOH yacToThl. Korma curxan co Bxoaa
peHust/3aMeUIeHUS
CHHMAeTCs, IIPOLIECC YCKOPEHMsI/3aMe JIEHUsI BO3OOHOBIISETCS
Brixmtouenne
YmpasieHne o MOMCHTY BhIKIIIouaeTcsl. [IpeobpasoBarens mepe-
31 YIpaBJIEHUs 11O
XOZUT B PEKHUM yIIPaBIEHHUS 110 CKOPOCTH
MOMEHTY
AHHbIE 3HAUCHUS (DYHKITHOHATEHOTO ITapaMeTpa 3ape3epBUpO-
32-52 3ape3epBUPOBAHO A Py Ny PAMCTDA 3aPE3CPBHP
BaHBI IS pa0OTHI C IUIATOH yHpaBJIeHHs] HACOCAMHU
B coBokynHoctu ¢ ¢pynkuueit BIIEPEJI/HA3A/I ucnionb3yercs
Juis 3-IIPOBOAHOrO yrpasieHus pexxumom HHIAT
ES024
wy —|BIEPEX
o |HA3AL
—13-mpos. ymp. HIAT
K3
—COM
3-npoBoiHOE
53 yIpaBJieHHe pe-
sxkumoM 1ITAT K1 K2 K3 Komanna
Bpamienue
BKJI BBIKJT part
BIIEpe
BBIKJI
Bpamienne
BBIKJI BKJI pail
Hazaj
BKJI BBIKJI LIAT Bnepen
BKIJI
BBIKJI BKJI IIAT nazan
54-55 3ape3epBUPOBAHO 3apesepBUPOBAHO
Bo3smorxHbIE 3aBojckas
ITapamerp HaumenoBanue Omnucanue
3HAYCHUS YCTaHOBKa
Bpewms punpTpanny curHaia
P5.12 1-10 1-10 5
BKJI-BBIKJI

JlaHHbIH TapamMeTp omnpeeNnser, HACKOJIbKO IPOIOJDKUTENbHBIM JOJDKEH OBITh CHIHAJ, IOAABAE€Mbli Ha

Bxonsl S1 - S8, HDI1 u HDI2, utoGsl 0H ObUT BOCIIPUHAT peoOpa3oBareneM. Eciiin UMEIOT MecTo momexu,
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BO n30eKaHHEe HEKOPPEKTHOro (DyHKIMOHMPOBAHMS IpeoOpa3oBaTelis 3HaYCHHE JAHHOTO MapameTpa HeoO-

XOAUMO YBEJIMYUTD.

Bo3MmoxHbIE 3aBojicKas
3HAYCHHS YCTaHOBKa

ITapameTp HaumenoBanue Omnucanue

0: pexxuM 2-IpOBOJHOTO YIpaBJie-

Hus 1

1: pexuM 2-TIpOBOJHOTO yIIpaBIIe-
Yupasienue Hus 2

BIIEPEJI/HA3A/JL | 2: pexum 3-mpOBOAHOTO yIpaBiie-

Hus 1

3: pexxuM 3-IPOBOJHOTO YIpaBJie-

Hust 2

P5.13 0-3 0

JlaHHBI mapaMeTp OmpeZnenseT YeThlpe Pa3AMYHBIX PEeXHUMa YIPABICHHUs IpeoOpa3oBaTesieM C MOMOILIBIO
IPOrpaMMHPYEMBIX BXOJOB.

0: pe:xkum 2-npoBojaHoro ynpasienus 1: O6wvequnser komanny [TYCK/CTOII ¢ HanpasneHuem Bpaiie-

HUSL.
K1 K2 Komannia ES024
s ] BITEPE/]]
BBIKJI BBIKJI CTOIT K1
BKIJI BBIKJI BITIEPE]] —é— HA3AL
BBIKJI BKJI HA3AL COM
BKIJI BKIJI CTOIT

Puc. 6.13 Pexum 2-npoBoHOTO yrpaBieHus 1

1: Pe:xxum 2-npoBoanoro ynpasienus 2: Komanna ITYCK/CTOII onpenensiercst tepmunanom BIIEPE]T.
Hanpasnenue Bpamenus onpenensercs Tepmunanom HA3AJL.

K1 K2 Komanna ES024
BBIKJI BBIKJI CTOII —é —|BIIEPE[
BKJI BBIKJI BIIEPE/] —— —HA3AL
BBIKJI BKJI CTOII B
BKJI BKJI HA3AJT

Puc. 6.14 Pexum 2-npoBOIHOTO yIIpaBJICHUS 2

2: Pe:kuM 3-npoBogHOro ynpasienus 1:

SB1: Knomnka ITYCK

SB2: Kuonka CTOII (HOpMabHO 3aMKHYTbIH KOHTAKT)

K: Knomnka BbIOOpa HampapaeHus

Tepmunan SIn - ogun u3 MHOrodyHKuHOHANBHBIX BX0#0B S1 - S8, HDI1 nnu HDI2. 3nauenue ¢yHkunu

JIOJKHO OBITh YCTQHOBJICHO PABHBIM 3 (PEKHUM 3-IIPOBO/IHOTO YIIPABICHHUS).
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—Q—BHEPEI{ ES024
K Komanga
/] SIn
BBIKJI BIIEPE/] SB2
BKJI HA3A/L K HA3AL
COM

Puc. 6.15 Pexxum 3-poBoAHOTO ynpaBieHus 1

3: Pe:kxuM 3-pOBOJIHOTO yIIpaBJeHUs 2:

SB1: KHomnka BpaluieHust B IPsIMOM HAHPaBICHUH

SB2: Knonka CTOII (HopManbHO 3aMKHYTbIH KOHTAKT)

SB3: KHomnka BpalieHust B 0OpaTHOM HalpaBIeHUN

Tepmunan Sln - oauH U3 MHOro@yHKUHOHANBHEIX BXomoB S1 - S8, HDI1 unmu HDI2. 3nauenue QpyHKIMH

JIOJKHO OBbITh YCTAHOBIIEHO PAaBHBIM 3 (PEXHMM 3-IPOBOIHOTO YIPABIEHHUS).

BITEPE]] ES024
SB1
/] SIn
sB2
—/—HA3AI[
SB3
COM

Puc. 6.16 Pexxum 3-mpoBOoAHOTO yrpaBieHus 2

IIpumeyanue.

Koeoa exniouen pesicum ynpasnenus no 08yXnpogooHoU TuHUY, 8 CIeOyIOWuUX CIyyasx npeobpazosamens He
6yoem peazuposamuv Ha KOMAHObL, dadce eciu nooan cuenan Ha mepmunanst BIIEPEJI/HA3A/]:

> Ocmanos ¢ eblbe2om (00HOEpeMeHHOe Hadicamue K1aeuul u .

> Komanoa ocmarnosa no nociedoeameibHomy nopniy.

> Ha mepmunanet BIIEPEJJ/HA3AJ] nooan cuenan 0o nodauu numanus. CM. onucanue QyHKYuOHaib-

Ho20 napamempa P4.12.

Bo3MmoxHbBIE 3aBojcKas
ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
CKOpOCTb M3MEHEHHS
P5.14 4acTOTHI (HyHKIHEI 0,01 - 50,00 T'we 0.01-50.00 0.50
BOJIbIIE/MEHBIIE

JlaHHBIil MapaMeTp OHpeseNseT, HACKOIBKO OBICTPO Mpeobpa3oBaTenb OyfeT W3MEHSTh YacTOTy IIPH HC-
nosnb3oBanuu GpyHkuun BOJIBIIE/MEHBIIIE.
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Bo3morxHbIE 3aBojckast
ITapameTp HaumenoBanue Onucanne
3Ha4YCHUs1 YCTaHOBKa
P5.15 Hwxumii npenen All 0,00 - 10,00 B 0.00-10.00 0.00
P5.16 Hacrora, cootserctByiomas -100,0 - 100,0% -100.0-100.0 0.0
HIDKHeMY nipezneny All
P5.17 Bepxnuii mpenen All 0,00 - 10,00 B 0.00-10.00 10.00
P5.18 Hactora, cootsercraylomas -100,0 - 100,0% -100.0-100.0 100.0
BepxHeMy npeneny All
P5.19 Hoctomnras 0,00 - 10,00 ¢ 0.00-10.00 0.10
BpeMeHH (uipTpanuu All

JlaHHBIE TapaMeTPHI ONPEeEAI0T B3aUMOCBS3b 3aJaHHOH YaCTOTHI HA BBIXOZIE IPeoOpa3oBaTelsi U BXOLHOTO
aHAJIOTOBOTO CHI'HAJIA HampspkeHus. Ecny 3HaYeHHe aHAJIOTOBOTO CUTHANA BBIXOAUT 3a MPEeNbl HIDKHETO U
BEPXHETO MPeJIeIoB, IPeodpa3oBaTeslb BOCIPUMET €r0 KaK BePXHUH MM HIDKHUH MpeeL.

Amnanorosbiii Bxon All MOkeT BOCIpMHUMATh curHain Hanpspkenus ot 0 1o 10 B.

Ipumeuanue.

Huorcnuii npeden Al donorcen 6v1mv menee unu pager sepxnemy npedeny All.

“3auaﬂﬂoe 3HAUEHUE YaCTOThI

100,0%

0B
0 MA!

-100,0%

Puc. 6.17 3aBUCUMOCTb 3a/IaHHOM YaCTOTHI OT CUTHAJIA HA @HAJIOTOBOM BXOJIE

Bo3zmoxHbIE 3aBojckas
ITapametp HaumenoBanue Omnucanne
3HAYCHUsI YCTaHOBKa
P5.27 Bepxuuii npegen Al3 -10,00 - 10,00 B -10.00-10.00 10.00
P5.28 Hactora, cooTseTcTByIONas -100,0 - 100,0% -100.0-100.0 100.0
BepxHeMy mpezeny Al3
P5.29 Hocrostias 0,00 - 10,00 ¢ 0.00-10.00 0.10
BpeMeHH (ribTpanun Al3
P5.30 HwxHuii npenen Al4 0,00 - 10,00 B 0.00-10.00 0.00
P5.31 Hactora, cootsetcrayiouas -100,0<100,0% -100.0-100.0 0.0
HIDKHeMY npeneny Al4
P5.32 Bepxuunii npenen Al4 0,00 - 10,00 B 0.00-10.00 10.00
P5.33 Hlactora, cootaeTcTByIOMas 2100,0,-100.0% -100.0-100.0 100.0
BepxHeMy mpezeny Al4
P5.34 Lo g 0,00-10,00 ¢ 0.00-10.00 0.10
BpeMeHu Guibtpanuu Al4

CwMm. onricaHue aHaJI0roBoro Bxoja All.

IIpumeyanue.

Ecnu 6x00 AI2 cronghueypuposan kax 6xo0 moxogoeo cuenana 0 - 20 mA, ouanazon moxkogoeo cucnana co-

omeememeyem ouanaszony cuenana nanpsiicenus () - 5 B.

BosmoxkHble | 3aBojckas
Tlapamerp HaumenoBanue Onwucanue
3HAYEHMS YCTaHOBKA
0: Bxoj curnana 3agaH-
P5.35 Bri6op ¢ynkimu Bxoga HDI1 HOM 4acTOThI 0-4 0
1: Bxox cueTunka
2: Bxox curnaina mpobera
P5.36 Bri6op ¢ynkimu Bxoga HDI2 3: 3ape3epBUPOBaHO 0-4 0
4: 3ape3epBUpOBaHO

0: Bxox curuajia 3aJlaHHOl 4acTOTBI, B T.4. IPSIMOTO 33aaHUS YAaCTOTHI, yCTAHOBKU MIIH OOpaTHOH CBS3H

PID-perynstopa.

1: Bxon cueryuka: Bxos cueTdyrka UMITyJIbCOB.

2: Bxoj curnajia npodera: Bxoa ummynsCHOro curHajia npooera.

Ipumeuanue.

Ecnu 3navenue napamempa P5.35 unu P5.36 ycmanosneno pasuvim 0, npeobpasosamens 6yoem @hyHKyuo-

HUPOBAMb ¢ yuemom sHavenutl napamempos P5.37 - P5.46.

Bo3MoxHEIE 3aBojicKas
ITapamerp HaumenoBanue Onucanue
3HAYECHUS yCTaHOBKa
P5.20 Hwoxuuit npenen AI2 0,00 -10,00 B 0.00-10.00 0.00
P5.21 Hactota, cooTBeTCTBYIOMAR -100,0 - 100,0% -100.0-100.0 0.0
HIDKHeMY npenieny AI2
P5.22 Bepxuuii npexen AI2 0,00 - 10,00 B 0.00-10.00 5.00
P5.23 E W G VR § -100,0 - 100,0% -100.0-100.0 100.0
BEpxHeMy npezeny Al2
P5.24 TocTRggp™ 0,00 - 10,00 ¢ 0.00-10.00 0.10
BpeMeHH (ubTpanuu AI2
P5.25 Hwxuuii npenen A3 -10,00 - 10,00 B -10.00-10.00 0.00
P5.26 Hacrora, cooTsetcTByromas -100,0 - 100,0% -100.0-100.0 0.0

HIDKHeMY nipezneny Al3
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Bo3moxHbIe 3aBojckast
ITapamerp HaumenoBanue Onucanue

3HAYCHHUS YCTaHOBKA

P5.37 Hwxuauit npenen HDI1 0,0 - 50,0 xI'g 0.0-50.0 0.0

P5.38 Hacrora, cootsercrayomas -100,0 - 100,0% -100.0-100.0 0.0

HwkHeMy npeneiny HDI1
P5.39 Bepxnuii npenen HDI1 0,0 - 50,0 kI'rg 0.0-50.0 50.0
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6.7 I'pynna pyHKUHMOHAJIBbHBIX IAPAMETPOB, OTHOCSAIIMXCS K BhIxonam P6

Bosmoxhble | 3aBoackas
ITapamerp | HaumeHoBaHue Omucanue
3HAYCHHS YCTaHOBKA
P6.00 DyHKIMSA 0: BbICOKOUaCTOTHBIN UMITYJILCHBIN BBIXO 0-1 0
) Beixoa HDO 1: Beixon curnana BKJI-BBIKJI

0: BbICOKOYACTOTHBIN UMIYJbCHBIN BbIX0A: MakcuManbHas yactota ummynscoB 50,0 k[ CMm. omuca-

Hue napamerpa P6.09.
1: Boixog BKJI-BBIKJI: Cwm. onucanue nmapamerpa P6.03.

ITapametp HaumenoBanue Omucanue Bosmosieie 3anozckas
3HAYCHUA yCTaHOBKa
P5.40 Hlactora, cooTBeTCTBYI0MAs -100,0 - 100,0% -100.0-100.0 100.0
BepxHemy npezneiny HDI1
TTocTosHHas
P5.41 apestern dumparem HDII 0,00 - 10,00 ¢ 0.00-10.00 0.10
P5.42 Hwxuuii npexen HDI2 0,0 - 50,0 kI'g 0.0-50.0 0.0
P5.43 Hacrora, cooTeTCTBYIOmAs -100,0 - 100,0% -100.0-100.0 0.0
HIKHeMY npeneiny HDI2
P5.44 Bepxuuii npenen HDI2 0,0 - 50,0 xI'n 0.0-50.0 50.0
P5.45 Hlactora, cooTBeTCTBYI0MAS -100,0 - 100,0% -100.0-100.0 100.0
BepxHeMy npezesry HDI2
P5.46 Hocrosmmaz 0,00 - 10,00 ¢ 0.00-10.00 0.10

BpemeHu ¢unbTpanun HDI2

Onucanue napameTpoB P5.37 - P5.46 cooTBeTCTBYET ONMCAHUIO TAPAMETPOB aHAJIOroBoro Bxona All.
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BozMmoxkHbIE 3aBojckast
IMapameTp Hanmenopanue Omnucanue
3HAYCHHS YCTaHOBKA
P6.01 Buibop HasHauenns Y 1 BriXOR@oTIDREIM 0-31 1
KOJUIEKTOPOM
P6.02 Buibop HasHauenns Y2 BSBXOT1 ¢ grRpuITHM 0-31 0
KOJUIGKTOPOM
Br160p Ha3HAYEHHS BBIXOA BLIXOL € OTKDEITBIM
P6.03 HDO B pexume KOJ};[J'ICKTOPOM 0-31 0
BKJI-BBIKJI P
P6.04 BH6V0 N PetelinbIif BBIXOT 0-31 3
peJieiiHoro Beixoza 1
P6.05 BH6VO P HASHATCHI Pernelinbiii BBIX0OJ 0-31 0
peuneiHoro BbIxoza 2
P6.06 BH6UO P HA3HAUCHHA Pernelinbiii BBIX0J 0-31 0
peneiHoro BeIxoza 3

@yHKHI/II/I BBIXOAOB C OTKPBITHIM KOJUIEKTOPOM U peﬂeﬁme BBIXOJOB IIPUBEAECHEI B cneay}omeﬁ Ta6n1/1ue:

YcraHoBIIEHHOE
OyHKIHS Onucanue
3HaYCHHE

0 Hert Brixoma DyHKIUSA HE HA3HAYCHA
1 Bpamienue Brepen 3unauenue BKJI B nponecce BpaiieHus Brepen
2 Bparuenue Hazan 3unauenue BKJI B npornecce BpaieHus Ha3an
3 Beixoj curHaia ommuoku 3nauenue BKJI npu quarHocTupoBaHuu omuOKu
4 [leperpyska aBurarens CwM. onucanue napamerpos PB.04-PB.06

Ileperpyska
5 perpy Cwm. onucanue napamerpos PB.04-PB.06

npeobpaszoBaTens
OCTHTHYTa Ha3HAYCHHAs
6 A Y Cwm. onucanue napamerpos P8.25 u P8.26
4acToTa
Ipubmmxenne K
7 N Cwm. onucanue napamerpa P8.27
Ha3HAYEHHOU 4acToTe
] Pa6ota Ha HyneBoi 3nauenne BKJI B nponecce paboThl npeodpasoBates
CKOPOCTHU Ha HyJIeBOU CKOPOCTU
OCTHUTHYTO 3aJaHHOE
9 A Y Cwm. onucanue napamerpa P8.22
3HAYEHHE CUETUUKA
OCTHTHYTO OIpeeIeH-
10 A Y pen Cwm. onucanue napamerpa P8.23
HOE 3HAUYCHUE CUeTUHKA
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YcraHoBIIEHHOE
OyHKIUSA Omnwucanue
3HAUCHHE
1 JloCTUTHYT 3aaHHBbIH 3navyenne BKJI, xorma daktuueckuii npober (P8.20)
npober JIOCTUTaeT 3aaHHoro 3Hauyenus P8.19
12 Huxn pabots TTJIK Tlocne 3aBepuienus nukna padorsl [TJIK mpeobpaso-
3aBEpILECH Barenb BeigaeT curaan BKJI mmrensnocthio 200 Mc
13 Jocturnyro HazHaueHHoe | 3HaueHue BKIJI, xorna peanbHoe Bpems paboThl Jloc-
BpeMsi paboThI THUIJIO 3HAYCHUS], yCTAHOBJIEHHOro napamerpom P8.24
JlocTurHyTo 3HaueHHe
3nauenne BKIJI, xorza BbIXOJHAs 4acTOTa JOCTUraeT
14 BEPXHETO Mpejena
3Ha4YeHHMs1, 3aaHHOro napamerpom P0.08
JaCTOTHI
15 JlocTurHyTo 3HaueHHe 3nauenne BKIJI, xorza BbIXOJHAs 4acTOTa JOCTUraeT
HIDKHETO IpeJielia YacToThl | 3HAueHus, 3aaHHoro napamerpom P0.09
3navenne BKJI, xorma mnpeoOpaszoBaTenb TOTOB K
16 T'otos paboTe (IMTaHWE MOJAHO, CUTHAI OIIMOKH OTCYTCT-
BYET)
1 oo HHTE BB Hacoe 1 B cmywae, xorma cucreMa IoAadd BOABI YIPaBIIET
BKIIOYCH TpeMsl HacOCaMM C IOMOIIBIO OJHOTO Ipeodpa3oBa-
Tensl, JaHHbIE CUTHAJbl UCIONB3YIOTCS A KOHTPOIS
18 JononuurenbHbIi HAacoC 2 JIONOJIHUTENBHBIX HacocoB. CM. ONMCAaHUE MapamerT-
BKJIFOUCH pos P8.29, P8.30 u P8.31
3nauenne BKJI, korma Ha BbIXOJ mpeoOpa3soBatelns
19 JlBuratens paboTaet
BBIIAETCSL HANIPSDKCHUE
20 MmmynbcHBIN curHan Korna paGouast wacrora Hipke 0,1 'l BeimaeT um-
OCTaHOBa IyJIbCHBIA CUTHAII JUINTEIBHOCTHIO 2 ¢
21-31 3ape3epBUPOBaHO 3ape3epBUPOBaHO
Bo3moxnble | 3aBoxckast
ITapametp HaunmenoBanue Omucanue
3HAYCHHS YCTaHOBKA
Br16op HazHaUYeHUS MHorodyHKINOHAIBHBII
P6.07 " 0-14 0
AOl AHAJIOTOBBII BBIXO1
Bri6op Ha3HaueHUs MHorodyHKIHOHATbHBII
P6.08 " 0-14 0
AO2 AHAJIOTOBBIM BBIXOJ
MHorodyHKIMOHAIBHBIN BBIXOZ,
Bri6op Ha3HaueHUs by
P6.09 HDO BBICOKOYACTOTHOTO UMITYJIbCHOTO 0-14 0
CUTHaJIa

CDyHKI_H/II/I AHAJIOTOBBIX BBIXOJIOB M BBIXOJa BBICOKOYACTOTHOI'O MMITYJIbCHOI'O CHUIHalla IPUBEACHBI B CJIC-

Jiyroleit Tabiue.

4 BrixosHOE HanpspkeHne 0 - 2 * HoMuHaIIbHOE HANPsDKEHUE MTpeoOpa3oBarTelis
5 BEIX01Hass MOIIHOCTH 0 - 2 * HoMuHAaIbHAS MOIIHOCTE
6 BEIX01HOI MOMEHT 0 - 2 * HoMHHAIbHBIA MOMEHT
7 Hanpsoxenne All 0-10B
8 Hanpsokenue/Tok Al2 0-10B/0-20 MA
9 Hanpsoxenue Al3 -10-10B
10 Hanpsoxenne Al4 0-10B
11 Yacrora HDI1 0,1-50,0 kI'u
12 Yacrora HDI2 0,1 -50,0 k'
13 3HaueHue npodera 0= IIpenycranosiennslii npober (P8.19)
14 3HaueHue cueT4nKa 0 - YcranosneHHoe 3HaueHue cueTunka (P8.22)
Ilapamerp HaumenoBanue Onwucanue Boswoie ST
3HAYCHHS YCTaHOBKa
P6.10 Hyoxawii npenen AO1 0,0 - 100,0% 0.0-100.0 0.0
P6.11 3Hi‘$j::;ﬂ;°$:§;§;“{{‘8?ee 0,00 - 10,00 B 0.00-10.00 0.00
P6.12 Bepxuuii npenen AO1 0,0 - 100,0% 0.0-100.0 100.0
P6.13 3“2:;;’::;4‘;"3;‘;;2;;’1{*8?“ 0,00-10,00B | 0.00-10.00 10.00
P6.14 Hwxnuit npenen AO2 0,0 - 100,0% 0.0-100.0 0.0
P6.15 3Hi‘${*::;4;°$:§;§;*‘/{‘8‘;ee 0,00-10,00B | 0.00-10.00 0.00
P6.16 Bepxuuii npenen AO2 0,0 - 100,0% 0.0-100.0 100.0
P6.17 3‘*2:;52:;4;03;‘;;3;31‘8?66 0,00-10,00B | 0.00-10.00 10.00

YcraHoBieHHOE
DyHKIMS Bo3MoxxHbIE 3HAUECHHS
3HAaUYCHHE
0 Pa6ouast gactoTa 0 - MaxcumansHas gactota (P0.07)
1 3ajaHHas 4acTOTa 0 - MaxcumansHas gactota (P0.07)
2 CkopocTb ABHTaTENS 0 - 2 * HoMuHaIIbHAsI CHHXPOHHAsI CKOPOCTD JABUTATeIIs
3 BeixoaHol Tok 0 - 2 * HoMuHaJbHBIN TOK IpeoOpa3oBaTess
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I[aHHBIe napaMeTpbl ONPEACIIAOT B3aUMOCBA3b MEXKIAY BBIXOJHBIMH aHaJIOI'OBBIMH CHUTIHAJIaMU HaIIPsKE-

HUS/TOKA U 3HAYEHUSMH COOTBETCTBYIOIIIUX IMapaMETPOB. Korz[a 3HAaYCHHUE BBIXOAHOT'O CHUT'HAJIa BBIXOJAHUT 3a

HIDKHUH WA BerHI/Iﬁ NpEACibl, HA BbIXOJ BBIAACTCS CUTHAII, COOTBCTCTBy}OH_II/Iﬁ HYDKHEMY WUJIM BEPXHEMY

npeaeity COOTBETCTBEHHO.

Ecnu B kauecTBe BbIXoqHOTO curHana AO BbIOpaH TOKOBBI curHai, 1 MA coorserctsyer 0,5 B.

82



TIpeo6pazoBarenu yactoTsl ceprn ES024. MHCTpyKIWs 10 SKCIUTyaTalul

IpeobpazoBarenu yactoTsl cepun ES024. MHCTpyKIWS 110 SKCIUTyaTaluu

A
AO
10 B (20 MA)

[

0,0%

' o

100,0%

3HayeHue napamerpa

Puc. 6.18 3aBucuMocTh 3HaUCHUS CUTHaNA Ha BbIxoae AO OT 3HaUeHHUs apaMeTpa

[Tapamerp HaumenoBanue Onucanue Bosmoxie 3asonckai
3HAYCHUS YCTaHOBKA
P6.18 Hwxuuii npenen HDO 0,0 - 100,0% 0.0-100.0 0.0
P6.19 3HaueHue, COOTBETCTBYOLIEE 0.0 - 50,0 k' 0.0-50.0 00
HIDKHeMY nipezieny HDO
P6.20 Bepxuuii npenen HDO 0,0 - 100,0% 0.0-100.0 100.0
P6.21 3HaueHHe, COOTBETCTBYIOIIEE 0.0 - 50,0 kT’ 0.0-50.0 500
BepxHeMy npezesnry HDO

Onucanue napameTpoB P6.18 - P6.21 cooTBeTCTBYET ONMCAHUIO MApaMEeTPOB aHAIOroBOro Bbixona AO.

HDO

3HaueHue rapamMmeTpa

[

0,0%

100,0%

>

Puc. 6.19 3aBrcuMocCTh YacTOTHI UMITYJILCOB Ha BbIXoJge HDO ot 3HaueHus napamerpa
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6.8 I'pynna pyHKUHMOHAJIBHBIX IAPAMETPOB, OTHOCAINMXCH K MHAMKauuu P7

Bo3smoxHbIE 3aBojcKas
ITapameTp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
P7.00 Kopx nocryna nons3oBatens 0 - 65535 0-65535 0

@OyHKIUA 3aUTHL KOJOM JOCTYyIIa MOJIb30BaTels OyAeT aKTUBHA, €CIIH 3HAYEeHHE JJAHHOTO IapaMeTpa ycTa-
HOBIICHO OT/IMYHEIM OT HyJs1. B ToM ciyuae, eciu 3nauenue napamerpa P7.00 ycranosnerno pasasiv 00000,
YCTaHOBIICHHOE paHee 3HaueHHe Koja JOCTYyIa MOIb30BaTels OyfeT cOpOIIeHO, a (hyHKIUS 3alIUTHL KOXOM
nocTtymna OyfeT OTKIIoueHa.

Tocne Toro, kak KO ZOCTyIa YCTAHOBJIEH, IOIb30BaTelb HE MONYIHUT JOCTYI B MEHIO, H HE CMOXKET H3Me-
HHUTb 3HAUCHHs] KaKUX-JIHOO [apaMeTpoB, IIOKa He BBEJET NpaBUIbHBIN Kox pocTyma. IToxkamyiicra, 3amoM-

HUTE YCTAaHOBJICHHOE 3HAYE€HHUE KOAA AOCTYTIA.

Bo3moxHbIE 3aBojcKas
ITapamerp | HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
i 0: 3apezepBUpPOBaHO
P7.01 LCD-maciess | - Pe>CPBHPY 0-1 1
1: AHrnmiickuii
yJbTa
Komiinopanue 0: He npounsBoautcst
P7.02 P 1: KonupoBaHue napamMeTpoB B ITyJIbT 0-2 0
HapaMeTpoB :
2: Beirpy3ka napamMeTpoB U3 MyJbTa

3nadenne mapamerpa P7.02 Oymer urpatb poimb TOJNBKO B TOM CIIydae, €CIHM HCIHOIb3yeTcsl IIylIbT C
LCD-mucrieeM.

1: 3HaueHus Bcex MapaMeTpoB OyIyT CKOIMMPOBAHBI U3 MAMATHU IIpeoOpa3oBaTels B MaMATh IYIBTA.

2: 3HavyeHHs BCeX IapaMeTpoB OyIayT BEI'PYKEHHI U3 HaMSTH ITyJIbTa B IaMATh IpeoOpa3oBaTels.
Ipumeuanue.

Iocne oxonuanus pabomvl GynKyuu KONUPOSAHUS UL 6bI2PY3KU NApaMempos 3uavenue napamvempa P7.02

asmomamuyecku Oyoem ycmanoeieHo pasHovim ().

Bo3moskuble | 3aBojckas
ITapamerp | HammenoBanue Onucanue
3HAYCHUS YCTaHOBKa
0: BbI30B MEHIO OBICTPOTO JOCTYTA
Br16op dyHK- 1: Tlepexmouenne BITEPEI/HA3ZA L
P7.03 LMY KJIaBHIIN 2: Pesxum AT 0-3 0
QUICK/JOG| 3: Copoc Hacrpoiiku BOJIbIIE/
MEHBIIE

SIBJISIETCS MHOTO(MYHKIMOHAJIBGHOH KJIaBUINEH, Ha3HAuYeHWE KOTOPOH MOXKET OBITh 3a/laHO C
romoIislo nmapamerpa P7.03.

0: Bo13oB MeHI0 ObIcTpOro aoctyma: Cm. onmcanue B Paznene 5.

1: Ilepexiaroyenne BIIEPEJA/HA3A/: Ilpu HaxaTuu KiIaBUIIN HalnpaBJICHUE BpalICHUS
JIBHTATelsl M3MEHHUTCS Ha NMpOTHBONONOKHOE. DyHKIUS paboTaeT TONBKO B TOM CIyda