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BBEJEHHE

Kommanus «3¢dexruBusie CucteMsn» Onaronaput Bac 3a BBIOOp MHOTO(YHKIHOHAIEHOTO
YHHBEpCcaJIbHOro npeobpasosareist yactotsl cepun ES022 (ES023).

Cepun npeoOpasoBaresei yactotel ES022 u ES023 ynoBieTBOPSIOT BCEM OCHOBHBIM Tpe-
0GOBaHMSAM, NMPEABSBIIEMbIM K COBPEMEHHBIM IIpeoOpa3oBaTelsiM YacTOTHI IS OOIIETPOMBIIII-
JIEHHOTO IIPUBOJIA ¥ IIPUBOJIA C «BEHTHIATOPHOI» Harpy3koi. [Ipeobpa3oBareny 4acToThl cepuit
ES022 u ES023 crmocoOHBI co3naBaTh MOBBINICHHBIA BPAIAONIHA MOMEHT M 00eCIeYnBaTh
BBICOKYIO TOYHOCTH YNpPAaBJICHUS B INMPOKOM JHara3oHe 4actoT. [IpeoOpa3oBaTenn 4acTOTHI
cepuii ES022 u ES023 oTBeyaloT BceM OCHOBHBIM 3alpocaM IOTPeOUTeNs U TpeOOBaHUSIM CO-
BPEMEHHOI0 IPOMBIIIICHHOTO 000PYI0BaHUs, TAKMM KaK BEKTOPHOE yrpaBiieHne 6e3 00paTHOI
CBsI3H, paboTa MOJ| yIpaBJICHUEM BCTPOSHHOTO IPOrPaMMHUPYEMOT0 JIOTHYECKOT0 KOHTPOILIepa,
yIpaBIeHHE M KOHTPOJIb C IOMOLIBI0 MHOTO(YHKIHOHAIBHBIX IIPOrPaMMHUPYEMBIX BXO-
JIOB/BBIXOJIOB, YJaJCHHOE YIpaBlIeHHE C ITy/IbTa AMCTAaHIMOHHOTO YIPaBJIEHHS WM Yepe3 WH-
tepdetic RS485, a Tak e uMeeT MHOTHE ApyrHe ClienuaIbHble QYHKIN.

Jlnist Toro 4ToOBI B MOJNHOIM Mepe MCHOJIB30BaTh BCE BOSMOKHOCTH, NPEJOCTABIsIEMbIE JTaH-
HBIM BBICOKO HHTEIUICKTyalbHBIM O0OpYJOBaHHEM, HPEXKAe YeM IMPUCTYNaTh K MOHTaXYy, Ha-
CTpOMKe M BBOAY HpeoOpa3oBarelisi YacTOTHl B HKCIUTYaTallMI0 BHUMATEIFHO O3HAKOMBTECH C
Hacrosiniedt MucTpykiueit. Kommanns «3¢dexrinBHble CHCTEMBD) OCTaBIsIeT 3a co00 HpaBo
BHOCHUTBH N3MEHEHUs B JaHHYI0 MHCTPYKIMIO 110 Mepe COBEpIICHCTBOBaHMS 000pynoBaHus Oe3
Kakux Obl TO HHM OBLJIO JOIOJHHUTEIBbHBIX yBenomieHud. Camasi cBexkas Bepcus MHCTpyKImMu
BCer/ia IOCTYIIHA Ha calite www.softstarter.ru.

Haneemcsi, Bel octaneTech JOBOJIBHBI KA4€CTBOM H (DyHKIMOHAIBHOCTHIO HAILIMX W3/ISIIHH.
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1. TexHuka 0€30MaACHOCTH U 00II[HE CBEAECHHUS

B mensx obecnieuennst 6e3omacHoi paboTsl Bamiero mepconana u o0opyaoBaHMs, IPEexXe
YyeM MPHUCTYNaTh K paboTe ¢ mpeodpa3oBareneM 4acToThl (mpeodpasosareneM, [1H) BHUMaTenb-
HO O3HAaKOMBTECH C JAHHOM INIaBOM.

1.1 Texnuka 0€30ACHOCTH

B naHHOI MHCTPYKIMU 1O 3KCIUTyaTal[My HUCHONIB3YIOTCS /1BA BUAA YCIOBHBIX 0003HAUEHHUH,
MMEIOIIX OTHOIIEHUE K O€30I1acHOCTHU

A DTOT 3HaK O3HAYAET, YTO MPHU HECOOMIONECHUU TPeOOBAHUI NAHHOTO ITyHKTa MOTYT

Bamnamne  AMETb MECTO TPaBMbL WJIH IOBPEKACHIES 000Dy I0BAHNS.

DTOT 3HAK O3Ha4YacT, 4TO IIpHU HCCO6J'IIOI[€HI/II/I Tpe60BaHHﬁ JAaHHOI'0 IIYHKTa MOXKET
m AMETh MECTO JICTAIBHBIN HCXond, Cepbe3Has TpaBMa HIN 3HAYUTEIbHBII UMyniecT-

Onacuocrs, BEHHBIH yIIiepo.

; DTOT 3HAK O3Ha4acT, 4YTO Ha JTaHHBII IYHKT HeO6XO,I[I/IMO 06paTI/ITL 0c000€e BHUMAaHHE.
3amevanne

Bo u3beikanne nopaskeHust 3JIEKTPHYECKHM TOKOM:
»>  Cuenyiite ykazanusiM Hactosinieii MTHCTpyKIMM BO Bpemst
MOHTA3Ka, HACTPOHKH M IKCIUIYaTAllHH Npeodpa3oBaTeist

YaCTOTHI.
m >  Ilepen OTKpbITHEM NepeaHel KPbILIKY NPeodpa3oBaTeJis
Onacrocrts OTKJIIOYNTE MUTAHUE U MOA0KINTE He MeHee 10 MUHYT, He-
00X0IMMBIX /IIsSl Pa3psiia KOHIEHCATOPOB.
>  OfecneubTe NpaBHIILHOE 3a3eMJIEHHE IPe0Opa3oBaTeIs.
>  Hukxoraa He nNogK/II04aiiTe MUTAHNE K BHIXOAHBIM KJIEMMaM
npeodpazoBareis U, V, W.

1.2 O0s1acTh NpUMeEHEeHUsI

Jlanubli 1mpeoOpa3oBaTeNlb YaCTOTHI MOXET HCIIOIB30BAaThCSI TOJNBKO C ACHHXPOHHBIMH
Tpex(a3HBIMH JABUraTeISIMU IEPEMEHHOTO TOKa OOIICTIPOMBIIUICHHOTO Ha3HAYEHHSI.

Ecnn miaHupyeTcs MCHONIB30BaTh IpeoOpa3oBaTellb YacTOTHI C YCTPOWCTBAMH, HPEICTaB-
JSTIOIIMMH OIIACHOCTh, HEOOXOMMa KpaifHAs OCTOPOXKHOCTH. [IpH HCIOIB30BaHIM HA OITACHOM
00opynoBaHNH WM OOBEKTE NPHHUMAKWTEe Mephl 0e30IIaCHOCTH Ha CIIydail BBIXOAa Ipeodpaso-
BaTeJIsl YaCTOTHI U3 CTPOSL.
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1.3 Cnenmmduxanus
CuJioBbie Bxoabl/Bbixonnbt
380/220 B +15%
- YacToTa NUTAIOIIEro HaNpsDKeHUs 47-63T1

- Hanpspxenust nuranus
- BeixonHO€ HanpskeHHue 0 B - Hanpspxenue nutanus

0-400 I'm (ES022) u 0 - 1500 I'r (ES023)
Bxonb1/BpIxobl yNpaB/ISIIOIIMX CHTHATIOB

- YacToTra Ha BBIXOJIE

[Iporpammupyembie 1H(pPOBIEC BXOIbI:

- Yersipe nporpammupyemsix mudpossix Bxoaa curnanoB BKJI-BBIKJII («cyxoii KOHTakT);
IIporpammupyemblie aHAJIOTOBbIE BXO/BL:

-AI1 0-10B;

-AI20-10B unmu 0 - 20 MA.

BEeIX0z ¢ OTKPBITBIM KOJUIEKTOPOM:

- OnuH MporpaMMupyeMblii BEIXOZ, KOTOPBIN MOXET OBITh UCIIONB30BaH JIMOO B KauecTBE MPO-
IPaMMHPYEMOT'0 BBIXOAA C OTKPBITBIM KOJUIEKTOPOM, JIHOO B KayeCTBE BBICOKOYACTOTHOTO UM-
MYJILCHOTO BBIXOJA.

Peneitnblii BbIXOA:

- OnuH peneitHbli BBIXO.

AHaJIOTOBBIN BBIXOI:

- OnuH a”anorossii Beixox curnana 0/4 - 20 MA umu 0 - 10 B.

OcHOBHBIE XapaKTepUCTHKH

PesxuMBl ynipaBieHus:

BexkropHoe ynpaBnenue 6e3 o0paTHO#i cBsi3H, ynpasierue mo AUX.

Ileperpyzounas cnocoOHoCTb: 150% HOMMHAIBHOTO TOKa B TeueHHe 60 ¢, 180% HOMHHATBHOTO
ToKa B TeueHue 10 c.

IlyckoBoii MOMEHT:

- 150% HOMMHaIBHOTO MOMEHTA MpH BeIXoAHOM yacToTe 0,5 I'l1 (B pexuMe BEKTOPHOTO YHpaB-
nenust 6e3 oOpaTHOM CBA3M);

I'my6una perynupoanus ckopocti: 1:100 (B pexuMe BEKTOPHOTO YIpaBiIeHHs 0e3 00paTHOM
CBSI3H).

TouHocTs mopmepxanust ckopoctu: +0,5% MaKcHMallbHOW CKOPOCTH (B peHMe BEKTOPHOTO
ynpaBieHus 6e3 oOpaTHOH CBA3H).

Hecymas gacrora: 0,5 - 15,0 kI'm.

Crioco0bl 3a1aHUs YaCTOTHL: € KJIABHATYpPhI, YEPE3 aHAJIOTOBBIH BXOJ, Yepe3 I0CIIeI0BATEIIbHBII
MOPT, C TOMOILBIO - PEKUMA MHOTOCTYNEHYATOM CKOPOCTH, IyTeM YIIPABICHUS C MOMOILBIO
PID-perymsitopa u T.1. HacToTa MOXKET OBITh 3a1aHa C MMOMOILBIO CUTHAJIOB HECKOIBKUX HCTOY-
HHMKOB OJIHOBPEMEHHO, JIN00 MOXET OBITH OCYILECTBICHO MEPEKIIOYEHUE MEXIY Pa3IMYHbIMU
UCTOYHHKAMH 33/IaHUs YaCTOTBI.

OyHKIUS yNpaBIeHWs MOMEHTOM C YIPaBICHHEM OT pa3HbIX HCTOYHHKOB CHTHANA 3aJaHUs
MOMEHTA.

®ynkuusa ynpasnenus ot PID-perymsropa.

Pe>xrM MHOTOCTYIEHYaTOH CKOpOCTH (10 8 3amporpaMMHUpPOBAHHBIX 4acTOT).
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@yHKIMSA [1aBAIOLIEN YAaCTOTHI.

Oynkiua HIAT (monb3oBareneM MOXET ObITH HACTPOEHA KIIABUIIIA OBICTPOTO BHI30BA).
QOyHKIUSA aBTOMATHYECKOH PETYTHPOBKH HANpPSHKEHHs MO3BONSAET IOAJEPKHBATh BBIXOIHOE
HamnpsbKeHUE Ha He0OOXOAMMOM YPOBHE ITPU OTKIOHEHUSIX BXOJHOTO HANpPSKEHHUS.

3ammra no 24 tunaMm c6oeB: meperpyska Mo TOKy, Heperpys3ka M0 HalpsHKeHHIO, IOHMKEHHOE
HamnpspKeHUe, eperpes, 0OpsIB (a3bl, MexaHMYECKasl eperpy3ka MPUBoOIa U T.11.

1.4 Pacum¢poBka ycjI0BHOro 0003Ha4eHUs1 Ipeodpa3oBaTesis YACTOTHI

ES022-04-0130A/U

T =
Hanmenosanue cepun |
npeoGpazoBaTess YacToThl Kox Tun npuBosia
Kon Kommiekranus
HomunasnbHoe K A O JICHHBIH
HanpsKeHHe 0% F BeHTHIATOPBI, HACOCHI Betpoetblii G110k
220 B, 1 ¢ 02 v TOPMOKEHUA
220B.3 ¢ 03
380B.3 ¢ 04
Kox To swnratens, A
0023 23
0037 37
6400 640,0
Puc. 1.1 CtpykTypa yCIOBHOTO 0003HAYCHUS
Ilpumeyanue.

Cepus ES022 - ynugepcanvhvie npeobpazosamenu 4acmomal.
Cepus ES023 - npeobpasosamenu 4acmomsl ¢ pacuiupentviM OUanasoHoM pezyiuposaHusl.

1.5 IosicHeHUS MO WIUJIbIUKY

Ha mmnbsauke, n3o0pakxeHHOM Ha pUCyHKe 1.2, yKa3pIBalOTCS THII U HOMUHAJIbHbBIC 3Haye-
HMS mapameTpoB npeoOpasosarens. LlIunbauk pacrnonaraercs Ha npeoOpasoBarene YacTOTHI B
HIDKHEH 9acTH MpaBoii G0KOBOI CTEHKH, €CITH CMOTPETh CO CTOPOHBI JIMLICBOH HaHEIIH.

HPEOBPA3OBATEJIb YACTOTDI ES |«————— Hauvenosanue usnemus

MOJIEJIb ES022-04-0130A/U
BXO/ 3 ¢, 380 B, 50/60I'ry <
BBIXO/13 ¢,380 B, 13 A, 5,5 kBr «

HaumenoBanue mozenu

A

Homunansnsie UBx, fBx

UsblX, IBBIX, PBHT.

3ABOJICKOM HOMEP 08022055001

000 “3»PEKTHBHBIE CHCTEMBI*
Caenano B Poccn
TV 3431-003-59739870-2007 ARB4

3aBOACKOM HOMEP H3AEIHUS

A

ITpousBoxuTesb, HOMEP
TEXHUYECKHX YCIOBHUH,
CBEJICHHS O cepTH(hUKALIMU

T |[¢&—mMm

Puc. 1.2 Hlwibauk
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1.6 Ta6auua BLIGOpa npeoGpaszoBaTest Vi HomunaneHas TloTpebmsemsrit HOMnHafLHLIﬁ Tumopazmep
MOIIIHOCTh, KBT TOK, A BBIXOJIHOHM TOK, A
i ais Homunansnast IoTpednsemsblii HomunnansHbIi Tumopasmep ES022-04-1500F 75 140 150 6
MOIIIHOCTh, KBT TOK, A BBIXOJIHOM TOK, A ES022-04-1500A 75 140 150 7
1 ¢ 220B +15% ES022-04-1760F 90 160 176 7
ES022-02-0023 0,4 5,4 2,3 1 ES022-04-1760A 90 160 176 7
ES022-02-0045 0,75 8,2 4,5 1 ES022-04-2100F 110 210 210 7
ES022-02-0070 1,5 14,2 7 2 ES022-04-2100A 110 210 210 7
ES022-02-0100 2,2 23 10 2 ES022-04-2500F 132 240 250 7
3$220B+15% ES022-04-2500A 132 240 250 8
ES022-03-0045A/U 0,75 5 4,5 1 ES022-04-3000F 160 290 300 8
ES022-03-0070A/U 1,5 7,7 7 2 ES022-04-3000A 160 290 300 8
ES022-03-0100A/U 2,2 11 10 2 ES022-04-3400F 185 330 340 8
ES022-03-0160A/U 4 17 16 3 ES022-04-3400A 185 330 340 8
ES022-03-0200A/U 5,5 21 20 3 ES022-04-3800F 200 370 380 8
ES022-03-0300A/U 7,5 31 30 4 ES022-04-3800A 200 370 380 9
ES022-03-0420A 11 43 42 5 ES022-04-4150F 220 410 415 9
ES022-03-0550A 15 56 55 5 ES022-04-4150A 220 410 415 9
ES022-03-0700A 18,5 71 70 5 ES022-04-4700F 250 460 470 9
ES022-03-0800A 22 81 80 6 ES022-04-4700A 250 460 470 9
ES022-03-1100A 30 112 110 6 ES022-04-5200F 280 500 520 9
ES022-03-1300A 37 132 130 6 ES022-04-5200A 280 500 520 9
ES022-03-1600A 45 163 160 7 ES022-04-6000F 315 580 600 9
3¢ 380B+15% ES022-04-6000A 315 580 600 9
ES022-04-0025A/U 0,75 3,4 2,5 2 ES022-04-6400F 350 620 640 9
ES022-04-0037A/U 1,5 5 3,7 2
ES022-04-0050A/U 2,2 5,8 5 2
ES022-04-0090A/U 4 10 9 3
ES022-04-0130F/U 5,5 15 13 3
ES022-04-0130A/U 5,5 15 13 3
ES022-04-0170F/U 7,5 20 17 3
ES022-04-0170A/U 7,5 20 17 4
ES022-04-0250F/U 11 26 25 4
ES022-04-0250A/U 11 26 25 4
ES022-04-0320F/U 15 35 32 4
ES022-04-0320A/U 15 35 32 4
ES022-04-0370F/U 18,5 38 37 4
ES022-04-0370A 18,5 38 37 5
ES022-04-0450F 22 46 45 5
ES022-04-0450A 22 46 45 5
ES022-04-0600F 30 62 60 5
ES022-04-0600A 30 62 60 5
ES022-04-0750F 37 76 75 5
ES022-04-0750A 37 76 75 6
ES022-04-0900F 45 90 90 6
ES022-04-0900A 45 90 90 6
ES022-04-1100F 55 105 110 6
ES022-04-1100A 55 105 110 6
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1.7 Onucanue cOCTABHBIX YaCTel

ITyner

KinieMMBI Lieny yrpasiaeHus
Wnaukarop Hemn yIp

«3apsm» .
Kitemmbl cuiioBbix kabeneit

. BBobI cHIIOBBIX Kabenei
BBozs! kabenei

LENH yIIpaBJICHUA

MonTtaxxHbie OTBEPCTUA

Kppimka

3alenka KpbIKU

BeHTI/IJ'IﬂI_II/IOHHI)Ie OTBEPCTHUA

Puc. 1.3 CocraBHbIe yacTu Ipeodpa3oBaTems 4JaCTOTHI
HOMHHAJILHOH MOIHOCTBIO 15 KBT 1 Hibke

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

KpoHuireiiH kiaBuaTypb

3alUTHBIA HIUTOK

KitemMmbI critoBbIx kabemneit

BBopupb! kabereit
LENH YIpaBICHHUS

MoOHTa)XHbIE OTBEPCTHS

ITnara ynpasieHus

KnemMsl e
YIpaBICHUs

Kpbimka

MoOHTaXHBIE OTBEPCTHS
KPBILIKU

BeHnTHAmoHHbIe
OTBEPCTUS

Puc. 1.4 CocraBHbIe YacTH peoOpa3oBaTest 4aCTOTHI
HOMHHAJIBHOU MOIIHOCTBIO 18,5 KBT 1 BhIIIE
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1.9 BHemHue pa3mepsbl

L&

Puc. 1.6 Pazmeps! npeobpaszosareieii 0,75 - 15 kBt Puc 1.7 Pazmeps! npeodpasosarereit 18,5 - 110 kBt

13
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Puc. 1.8 Pazmeps! npeobpasosareneit 132 - 315 kBt

A, MM B, Mmm H, mm W, Mmm D, Mmm JlnameTp MOH-
MouiHOCTB,
Tunopasmep Ta)XHBIX OTBEP-
kBt MoHTaxHbIE .
BHemrHue pa3mepsl CTHIA, MM
pa3mMepsl
0,4-0,75
1 76,8 131,6 140 85 115 4
1¢,220B
0,75-2,2 2 110,40 170,2 180 120 140 5
4-55 3 147,5 237,5 250 160 175 5
7,5-15 4 206 305,5 320 220 180 6
18,5 -30 5 176 4545 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
8 (6e3 maccn) 270 1233 1275 490 391 13
132 - 185
8 (c maccn) — — 1490 490 391 —
9 (6e3 maccu) 500 1324 1358 750 402 12,5
200 - 315
9 (c maccn) — — 1670 750 402 —
14
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TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

2. [IpoBepka nocJie NoJy4eHHst 3. U3BiieyeHne U3 YIAKOBKH M YCTAHOBKA

Bo mn30eskaHue mopakeHUs ITEKTPHYECKHM TOKOM HJIH BbIXO0-
ﬂ Ja 000pyI10BaHMsI M3 CTPOS HHKOIZA He YCTAHABJIUBaliTe M He

BKJIIOYAliTe IPe00pa30BaTesib YaCTOThI, €CJIM OH OBPEXIeH HIH Yy
OnacHoctb

HEro OTCyTCTBYKOT KaKHe-JTH00 KOMIIOHEHTBI.

IIpu noydyeHny mpeoOpa3oBaTeIs BEIIONHUTE CIEAyIOLIee:

1. OcMmoTpuTe mpeobpasoBareib Ha MPEAMET HAIWYUS AeQOpMAldd, TPCIIUH U APYTHX
MIPU3HAKOB MOBPEKICHUS IIPH MIEPEBO3KE.
2. IIpoBepbTe N0 MIMIBAUKY, YTO MOJIYYCH MPeoOpa3oBaTesib KIMEHHO TOH MOJIEIH, KOTopast m
Bawmu 3akazana. Onacnocrs
3. Yoenutech B HATMYMH BCEX JOMONHUTENBHBIX KOMIUICKTYIOIINX, KOTOphie BhI 3aka3biBa-
JIH.

B CJ1y4ac MOBPCKACHUSA Hp606p330BaTeJ'IH WJIA JOTIOJIHUTCIBHBIX KOMIUICKTYIOMUX CBSKH-
Tech ¢ Bamum MOCTaBUIWKOM.

A

Buumanue

15 16

-

Bo wu30e:xxaHue mnopaskeHHs1 JJIEKTPUYECKHM TOKOM M/MJIM

NpUYMHeHus ymepda JunaM, He MMEKIUM COOTBETCTBYIO-
el KpaJupukanuu, padorarb ¢ Npeodpa3oBarTejieM YacTOThI
3amnpenieHo.

3anpeinieHo HapymaTb YKa3aHWs, IOMEYEHHbIe 3HAKOM
«OnacHOCTB». YCTaHOBKA, HAJIANKA, SKCIIyaTalusi H 00¢ay-
JKHBaHNE TPeodpa3oBaTesisi OJKHbI MPOU3BOTUTHCH KBAJIH-
(GunupoBaHHBIM NEPCOHAIOM € COO/IIOeHHeM TpeOoBaHMii
TeKYIIHX HOPMATHBOB 110 JIeKTPHYECKOii 0€30MACHOCTH.
CuioBbie Ka0eJH J0KHBI MMeTh HadeKHbIi MeXxaHudeCcKHil
M JJIeKTpuyeckuil KoHTakT. [Ipeodpa3oBarenb 4acToThl J0J-
JKeH OBITH MPABHJILHO 3a3€MJIEH.

Jlake B TO BpeMsl, Korja npeodpa3oBarelib 4acTOThl He pado-
TaeT, CJACAYIIINEC KOHTAKTHBI HAXOAATCHA IOJA OMACHBIM IJISl
JKH3HU HANIPSIKEHNEM:

- BXO/IHbIe KOHTAKThI CWJIOBBIX Kabeseii R, S, T;

- BBIXOJIHbIE€ KOHTAKTHI KadeJeii djexkrpoasuraresas U, V, W.
3anpeinieHo0 OTKPHIBATH NMEPETHII0 KPBIMIKY INpeodpa3oBa-
TeJisl U NPOU3BOJMTH KaKHe-1n00 padorbl 10 ucreyenus 10
MHUHYT MOCJI€ MMOJTHOT0 OTK/IIOYCHUS MUTAHUA.

Ilnomans ceueHust 3a3eMJISIIONIETO MPOBOTHUKA T0JIKHA OBITH
He MeHee IUIOIIA/IN CeYeHHsI CHIIOBbIX Kalesei.

[Honnumaiite mpeoGpa3oBaTeii YacTOThl MIKA(HOIO HCIOJI-
HEHHsl 32 HX OCHOBAaHHeE, 2 He 32 OOKOBbIe MaHeH. B nporus-
HOM CJIy4ae OCHOBHOIi 0JIOK MOKeT BBINACTb H MOBPEIUTHCH,
JIH00 TPABMHPOBATH MEPCOHA.

Bo u3dexanue Bo3ropaHus yCTaHABJIMBaiiTe Npeodpa3oBaTen
KaGHOr0 MCNOJHEHHsI HA OTHEYNOPHOM MaTepuajie, TAKOM
KaK MeTaJlj1, 0eTOH U T.II.

Koraa HeoOxoanMo CMOHTHPOBATH ABAa WU 0osiee mpeodpa3o-
BaTeJieil 4acTOThI B OHOM HIKady, BO U30e:kaHHEe BO3TOPAHHS
WJIH BBIX0Ja 000pYIOBaHMSI M3 CTpPOsl, He0OX0AUMO Hpeny-
CMOTpPETh NPHHYIUTEJbHYI0 BEHTHJISIIHIO, CIIOCOOHYIO o0ec-
NeYUTh TeMIepaTypy BHYTpH Hikadga He 0osee 40°C.
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TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

3.1 TpeGoBaHus K YCJI0BHAM OKPY KaKOILIeH cpeabl

3.1.1 Temneparypa

Temmeparypa OKpy»Karoleid cpeapl JobkHa ObiTh B mpeaenax ot -10°C mo +40°C. IIpeo6-
pasoBarenb He CMOXKET paboTaTh Ha IOJHYIO MOIIHOCTb, €CJIM TeMIeparypa OKpYysKarolen
cpensl mpeBbicut 40°C.

3.1.2 BaaxHocTh
He Gonee 95%, xoHaeHcays HeJOMY CTHMA.

3.1.3 BbicoTa HaJ1 ypOBHEM MoOpst

[IpeoGpazoBarens 4acTOTHI MOXKET paboTaTh ¢ HOMUHAJIBHOI BBIXOTHOH MOLIHOCTBIO, €CIIH
ycraHoBieH Ha BbicoTe 10 1000 M Hax ypoBHeM Mops. [IpeoOpazoBarens HE cMOXET paboTaTh
Ha MOJIHYIO MOIIHOCTb, €CJIM BBICOTA €r0 YCTAaHOBKHU HaJ ypoBHeM Mops 6onee 1000 m. Cum. puc.
3.1

Ieox A

100%
80%
60%

40%

\J

1000 2000 3000 4000 BeicoTa, M

Puc. 3.1 3aBUCHMMOCTh MaKCUMAaJIBHOTO TOKA Ha BBIXOZIE NPE00Pa30BaTeNs OT BHICOTHI €T0 YCTAaHOBKH

3.1.4 Buopanus
JlomycTuMelii ypoBeHb BUOpalMu B MecTe YCTaHOBKH IpeoOpa3oBareins He Oosee 5,8 m/c

(0,6g).

3.1.5 UcTOYHHMKH JIEKTPOMATHUTHOI'O W3J1yYeHHsI
ITpeoOpasoBarenb OKEH OBITH YCTAHOBJIEH BIAIM OT MCTOYHHKOB 3JIEKTPOMArHHTHOTO

2

H3J1y4YCHUA.

3.1.6 Baara
3anperiaeTcs: yCTaHABIUBATH PEOOPA30BaTeNb B CHIPBIX MM BIAXKHBIX TOMEILCHUSIX.

3.1.7 IlocTopoHHUE NpUMeECH

Heo0xoaumo 3amuTiTh Npeodpa3oBareib OT BO3ACHCTBUS NbUIM HIIX KOPPO3HOHHBIX I'a30B.
3.1.8 Xpanenne

Xpanure npeodpa3oBaTelib YaCTOThI B MECTAX, 3ALIUILIEHHBIX OT BO3ACHCTBUS NPAMBIX CON-

HEYHBIX JIy4yell, MapoB, MacJIsSTHOH B3BECH M BUOpAIIUHL.
17

3.2 IIpocTpaHCTBO /ISl YCTAHOBKH

1 ? 100 Mmm
A T . TR
000
600
(e
50 MM I 50 Mmm

100 Mmm

) /.

Puc. 3.2 MuHUMaNbHO HEOOXOAMMbIE BEPTHKAIBHBIE U TOPU30OHTAJIBHBIE 3a30PbI

—

t

4

Ileperoposnka
'Y /

4

\

Puc. 3.3 YcraHoBKa HECKOJIBKUX IIpeoOpa3oBaTesiei OHOr0 Hajl APYTUM

TOTbI OJHOTO HAajJ APYTHM YCTAHOBHTE IepPeropoaky, odecrevu-
BAIOIYI0 NMPUTOK XOJIOJHOIO BO3/yXa K Npeodpa3oBaTessiM, pac-
MO0JI0’KEeHHBIM BbILIe.

E E B ciIydae pasMelleHUsl HECKOJbKHX npeoﬁpazoBaTeﬂel‘i qac-

3ameuanne

18
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3.3 Pa3mepsl BHEIIHHX MYJITOB YIIPaBJIeHUS

— 710 —

-28.07

0

- 67,5£0,1 —

87,540,1

Puc. 3.4 TabapuTHbIe ¥ yCTAaHOBOYHBIE pa3Mepbl MaJIOTo MyJIbTa
82+0,2

o] (o] o] o]
o]
]
o]
=4
— (=3
o
87,0

1

19,3

10,4

115+0,2

Puc. 3.5 'abapuTHbIEe 1 YyCTAHOBOYHBIE pa3Mephl OOJIBILIOTO ITyJIbTa

3.4 JleMOHTaXK NepeHell KPbINIKU

Puc. 3.6 JleMOHTaX IJIaCTUKOBOM KPBIIIKK

19
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20

Puc. 3.7 JIeMOHTa) METaJUIMYECKOIl IIepeTHEl MaHen

Puc. 3.8 OtkpbiBaHKe JBEpIIbI NpeoOpa3oBaTess MKahHOTO UCTIOTHEHUS
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4. TIloakaouyeHue

A

Onacuocrs

A

Buumanune

DJleKTpHYecKHe MOAKIIOYEHHs AOTKHbI OBbITh BBINOJHEHBI
KBaJU(PHUIMPOBAHHBIM MEPCOHAIOM, HMEIOIIMM COOTBETCT-
BYIOLLHI J0ITyCK.

3anpemaercs NPoBepsITH CONPOTHBICHHE U30JISIIHH CHIIOBBIX
KaoeJieif, MOAKIIOYEHHBIX K CHJIOBBIM KJIeMMaM NpeoOpa3o-
BaTe/sl YacTOThl, ¢ MOMOINbI0 HM3MEpPHTeNbHBIX MPHOOPOB,
MOAAIOIINX BbICOKOE HANPSIKEHHE.

3anpemaercs NpoM3BOANTHL NMOAKJIIOYeHHe NpeodpazoBaTesi
paHee, 4YeM 4epe3 S MHHYT Nocje 00ecTOUYMBAHHs 000pPyI0Ba-
HHSL.

Yoenutech B Hajfle’KHOM 3a3zeMJeHMHM mnpeoOpa3oBartens. Bo
u30eskaHue BO3TOPAHMSI HJIM NOPAKeHHs IeKTPUYECKHM TO-
KOM npeo6pa3oBarenn Kiaacca Hanpsixenus 02 u 03 10/KHBI
HMeTh CONMPOTHBJIEHHE 3a3eMiisiomell nenu He 6osee 100 Om,
npeo0pa3oBareIn KJjacca HanpsukeHusi 04 JOKHBI MMeTh
CONMPOTHUBJIeHHE 3a3eMiIsiomel nenu He 0oJiee 10 OM, mpeod-
pa3oBaren KJjacca HanpsikeHusi 07 J0JKHBI HMeTh COMPO-
THBJIeHHe 3a3eMJIsI0lIel Henu He 0oee S OMm.

Bo uzbexaHne BbIX0Ja MpeoOpa3oBaTesisi YacTOThI U3 CTPOSI
NPaBUJIBHO MNOAKIIOUYANiTe KaleJd K CHJIOBBIM KjJIeMMaM
npeodpa3oBareiisi - BxoaHble K R, S, T, Bbixogubie k U, V, W.
Bo uzbexaHne nopakeHusi 3J1IeKTPHYECKHM TOKOM He Kacaii-
Tech Npeo0pa3oBaTrensi BJa:kHbIMH pykamu. Ilpu pabGorte c
npeodpa3zoBareseM 4YacTOTbl HCHO/IbL3YiTe WHAMBHAYAIbHbIE
CpeCTBA 3aLUThI.

Bo u30e:xxaHue BO3rOpaHHs, MOJYYEHHS] TPABM MEePCOHAJIOM
WIH NOBpe:XIeHUsI npeodpa3zoBaresisi YacTOThl y0eauTech, YT0
HANPSKEHUE NMHUTAIONIel CeTH COOTBETCTBYeT HOMHUHAJIBHOMY
HANPSKEHUIO peodpa3zoBarelis.

YoenuTech B HAEKHOM NOAKJIIOYEHHMH BXOIHBIX H BBIXOIHBIX
CHUIOBBIX Ka0eJieid.

4.1 IoakJiroyeHUe TOMOTHUTEIbHBIX YCTPOHCTB

HcTouHuk nuTaHus @

ABTOMATHYECKHiT BBIKIIOYATENb E

Konraxrop

PeaKTop TNEPEMEHHOT'O TOKa

Bxosroit gimstp IMC TopMO3HO#t pe3rcTop

T
Q/ Peaktop MOCTOSIHHOTO TOKa
[Ipeobpa3oBarensb YacTOTHI

3asemieHue

BoixogHoli peakrop

Bemxonnoit puitstp OMC

DJEeKTPOIBUTATEb

3a3zemiieHue

Puc. 4.1 TToxxioueHe JOMOIHUTENIBHBIX YCTPOUCTB

21 22
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4.2 Pacnosio:keHne KJIeMM Ha KJIEeMMHBIX KOJIOAKAX

4.2.1 CuJioBble KJeMMBbI (1151 npeodpa3oBareJieii 380 B)

@|PB|L | N|U|V | WD

Puc. 4.2 Pacnonoxenue CUIOBBIX KiieMM npeobpaszosareneit 1 ¢, 220 B ot 0,4 1o 0,75 kBt

(+) | PB

R|s|[T]U|lV ] |wW o
CETb JIBUTATEJTb

Puc. 4.3 PacnionoxeHne CHIOBBIX KJIeMM IIpeoOpa3zoBareneil MOIHOCTBIO OT 1,5 1o 2,2 kBt

R|sS|[T|]U|V )W ®

+ PB -
) ) CETb JIBUT'ATEJIb

Puc. 4.4 PacrioyioxeHue CHIOBBIX KJIEMM Ipeobpa3oBaTeeil MOIHOCTBIO OT 4 110 5,5 kBT

R|s|[T|U|V]W @

@ ®|rB| o CETh JIBUTATEJIb

Puc. 4.5 PacrionojxxeHne CHIOBBIX KJIeMM IpeoOpa3oBaTelieil MOIHOCThIO OT 7,5 10 15 kBT

R|S|T Uulv|w
S cetb || D] O [puratens S

Puc. 4.6 Pacnonoxenue CUIOBBIX KJIeMM mpeoOpa3oBaTeneil MouHocTho ot 18,5 o 110 kBt

R S T U \% W
CETbH JABUT'ATEJIb

@l | » | 6|

Puc. 4.7 PacrionoxeHue CHIIOBBIX KJIEMM ITpeoOpa3oBarelieii MomHocTeio oT 132 o 315 kBt

OyHKIMOHATFHOE HAa3HAYEHHWE CHIIOBBIX KJIEMM IIPHBEICHO B ciemyromel tabnune. B 3a-
BUCHUMOCTH OT OXXHIAEMOIO pe3ylbTaTa IMPOM3BEIUTE IPABUIBHOE MOJKIIOYEHHE JOIOIHU-
TENBHBIX YCTPOICTB.
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Knemma Onucanue
R,S, T KiiemMbI nozikitroueHus: Tpex(asHoii MUTAroLIeH ceTr
), () KJiieMMbI MOAKITIOUEHHST BHEIITHETO TOPMO3HOTO OJI0Ka
(+), PB KieMMbI NOAIKITI0OUEHHST BHEIIHETO TOPMO3HOTO PE3UCTOpa
P1,(+) KiieMMbI NOAKITIOUEHHS] BHEIIHETO PEaKTOpa MOCTOSIHHOIO TOKa
) OrtpunarenbHas KIEMMa 3B€Ha MOCTOSHHOTO TOKa
U, V,w KiteMMBI OAKITIOUEHHUST TPeX(ha3HOTO IEKTPOIBUIATEIS
@ Knemma 3a3emieHust

4.2.2 KiieMMBbI NOAKJIIOYEHHS YIIPABJISIOIMX Lenei

| 485+ [485:] s1 ['s2] s3 | s4 [com|an| a0 | v [+24v] |ROA |ROB | ROC |

Puc. 4.8 KiieMMBbl MOAKITIOUEHHUSI YIPABISIONIMX Lienei npeodpasosareneit 1 ¢, 220 B ot 0,4 10 0,75 kBt

485+ | 485- | +10v | A0 |com | Y | +24v |ROA | ROB | ROC‘
All | GND | A2 | s1 | s2 | s3 | sa

Puc. 4.9 KnieMMbI TOIKITIOYEHHS YIPABISIONIMX Leneil npeodpazoBareneid MOIHOCThIO OT 1,5 110 2,2 kBT

|485+|485-| [ a0 |a11|GND| A2 [+10v] 51 [ 52 53] 84 |com]| v [+24v| [r0A |ROB|ROC]

Puc. 4.10 KiieMMBI o JKITIOYEHHS YIIPABILIIOIINX Ienell mpeobpa3oBaTeneil MOIHOCThI0 4 KBT 1 BhIIIe
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4.3 TunoBasi cxeMa NOJAKJIIOYEHHS

PeakTop MoCTOAHHOIO TOKa

TopwmosHoii pesncTop

Buenmuii 610k TOPMOKEHUS

P P Topmo3HOii pesuctop
N PB :

P1 | PB (+) L (-)
= b A
Tpexdasnas cetb ——
380B
50/60 I'y IIpeodpa3oBarenn
HacCToThI
cepuu ES022
MBHorodyHKIHO-
HaJIbHbIC
MIPOrpaMMHUPYEMBIE
Pashem nomKouCHuA
BXOZBL J14 BHELIHETO MyJIBTa
485+
485-
T
.' s 10V ; nu-rmix:;:i'x‘?i\ba‘rum::\ —
0 AN Muoropymkumonansise e I .
"':':' e e o Al 118 i AO1 [ 'AHAJIOrOBBIi BBIXO/

Ho A2 o ?Tﬁg?““s: T o © 0-10B/0-20MA
FPGND  TIORASE P vl GND i

[ - mssssssssssadecsccncananad

Y | Muorod hHBI
= BBIXOJL C OTKPBITHIM
*’# KOIUIEKTOpOM
5 @ 1
&—0b
ROA ROB ROC
Peneitnbrit BhIXOI
Puc. 4.11 Cxema nozakiro4eHus
Ipumeuanue.

»  Ipeobpazosamenu nomuHanbnol mowHocmoio om. 18,5 0o 90 kBm umeiom eécmpoennwlii peakmop

NOCMOSHHO20 MOKA, NPEOHA3HAYEHHbIU 0 yeenudeHus Kodphuyuenma mowHocmu. /{na npeobpaso-

sameineti HOMUHATbHOU MowHocmbio 110 KBm u vlule pekomeHOyemcs uUcnonib308ans peakmop no-

CMOAHHO20 MOKA, NOOKIIOUAeMblll K kKiemmam Pl u (+).

»  Ipeobpazosamenu HOMUHATLHOU MOwHOCMbIO Hudice 18,5 kBm umeiom @cmpoenmviii 610K mMopmo-

orcenus. Ecnu ' mpebyemesn ounamuyeckoe mopmodicetue, K kiemmam PB u (+) docmamouno nookuo-

UMb GHEWHUL MOPMO3HOU Pe3UCTNOP.

»< Ilpeobpazosamenu nHomunanbhot mownocmoio 18,5 kBm u @viuwe 0151 pabomul 8 pedjcume OuHaMuye-

CK020 MOpMODIceHUs: mpebylom NoOKIOUeHUs K Kiemmam (+) u (-) 6neutre2o 610Kka mopmodIceHs.
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4.4 PexomeH/1yeMble apaMeTpbl AaBTOMATHYeCKHX BBIK/IIOYaTe/eil, Kadeneld, KOHTaK-
TOPOB, PEAKTOPOB, 0JI0KOB TOPMOKEHUSI H TOPMO3HBIX PE3UCTOPOB
4.4.1 PexomeHyeMble NapaMeTpbl AaBTOMATHYECKUX BBIK/IIOYATeJIel, kadejeil U KOH-

TAKTOPOB
HomunansHbI TOK CeueHne MEIHBIX BXOJI- HomuHnanbHbIH TOK
Mopnens ABTOMAaTHYECKOIO HBIX/BBIXOIHBIX KaOerei, KOHTaKToOpa, A
BBIKJIFOYATENs, A iy (380 B unm 220 B)

1 ¢ 220 B+15%
ES022-02-0023 16 2,5 10
ES022-02-0045 16 2,5 10
ES022-02-0070 20 4 16
ES022-02-0100 32 6 20

3¢$220B+£15%
ES022-03-0045A/U 16 2,5 10
ES022-03-0070A/U 20 4 16
ES022-03-0100A/U 32 6 20
ES022-03-0160A/U 40 6 25
ES022-03-0200A/U 63 6 32
ES022-03-0300A/U 100 10 63
ES022-03-0420A 125 25 95
ES022-03-0550A 160 25 120
ES022-03-0700A 160 25 120
ES022-03-0800A 200 35 170
ES022-03-1100A 200 35 170
ES022-03-1300A 200 35 170
ES022-03-1600A 250 70 230

3¢ 380B=+15%
ES022-04-0025A/U 10 2,5 10
ES022-04-0037A/U 16 2,5 10
ES022-04-0050A/U 16 2,5 10
ES022-04-0090A/U 25 4 16
ES022-04-0130F/U 25 4 16
ES022-04-0130A/U 25 4 16
ES022-04-0170F/U 25 4 16
ES022-04-0170A/U 40 6 25
ES022-04-0250F/U 40 6 25
ES022-04-0250A/U 63 6 32
ES022-04-0320F/U 63 6 32
ES022-04-0320A/U 63 6 50
ES022-04-0370F/U 63 6 50
ES022-04-0370A 100 10 63
ES022-04-0450F 100 10 63
ES022-04-0450A 100 16 80
ES022-04-0600F 100 16 80
ES022-04-0600A 125 25 95
ES022-04-0750F 125 25 95
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ES022-04-0750A 160 25 120
ES022-04-0900F 160 25 120
ES022-04-0900A 200 35 135
ES022-04-1100F 200 35 135
ES022-04-1100A 200 35 170
ES022-04-1500F 200 35 170
ES022-04-1500A 250 70 230
ES022-04-1760F 250 70 230
ES022-04-1760A 315 70 280
ES022-04-2100F 315 70 280
ES022-04-2100A 400 95 315
ES022-04-2500F 400 95 315
ES022-04-2500A 400 150 380
ES022-04-3000F 400 150 380
ES022-04-3000A 630 185 450
ES022-04-3400F 630 185 450
ES022-04-3400A 630 185 500
ES022-04-3800F 630 185 500
ES022-04-3800A 630 240 580
ES022-04-4150F 630 240 580
ES022-04-4150A 800 150x2 630
ES022-04-4700F 800 150x2 630
ES022-04-4700A 800 150x2 700
ES022-04-5200F 800 150x2 700
ES022-04-5200A 1000 185x2 780
ES022-04-6000F 1000 185x2 780
ES022-04-6000A 1200 240x2 900
ES022-04-6400F 1200 240x2 900

4.4.2 PexomeHyeMble MapaMeTpbl BXOAHBIX/BBIXOIHBIX PEAKTOPOB NlePeMEHHOr0 TOKA

H PEAKTOPOB NNOCTOAHHOI'0 TOKA

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

BxonHoii peaktop

BeixonHoit peaxrop

PeaxTop mocTossHHOTO

TOKa

ES022-04-0320A/U 40 0,6 40 0,066 - -
ES022-04-0370F/U 40 0,6 40 0,066 - -
ES022-04-0370A 50 0,35 50 0,052 40 1,3
ES022-04-0450F 50 0,35 50 0,052 40 1,3
ES022-04-0450A 60 0,28 60 0,045 50 1,08
ES022-04-0600F 60 0,28 60 0,045 50 1,08
ES022-04-0600A 80 0,19 80 0,032 65 0,8
ES022-04-0750F 80 0,19 80 0,032 65 0,8
ES022-04-0750A 90 0,19 90 0,03 78 0,7
ES022-04-0900F 90 0,19 90 0,03 78 0,7
ES022-04-0900A 120 0,13 120 0,023 95 0,54
ES022-04-1100F 120 0,13 120 0,023 95 0,54
ES022-04-1100A 150 0,11 150 0,019 115 0,45
ES022-04-1500F 150 0,11 150 0,019 115 0,45
ES022-04-1500A 200 0,12 200 0,014 160 0,36
ES022-04-1760F 200 0,12 200 0,014 160 0,36
ES022-04-1760A 250 0,06 250 0,011 180 0,33
ES022-04-2100F 250 0,06 250 0,011 180 0,33
ES022-04-2100A 250 0,06 250 0,011 250 0,26
ES022-04-2500F 250 0,06 250 0,011 250 0,26
ES022-04-2500A 290 0,04 290 0,008 250 0,26
ES022-04-3000F 290 0,04 290 0,008 250 0,26
ES022-04-3000A 330 0,04 330 0,008 340 0,18
ES022-04-3400F 330 0,04 330 0,008 340 0,18
ES022-04-3400A 400 0,04 400 0,005 460 0,12
ES022-04-3800F 400 0,04 400 0,005 460 0,12
ES022-04-3800A 490 0,03 490 0,004 460 0,12
ES022-04-4150F 490 0,03 490 0,004 460 0,12
ES022-04-4150A 490 0,03 490 0,004 460 0,12
ES022-04-4700F 490 0,03 490 0,004 460 0,12
ES022-04-4700A 530 0,04 530 0,005 650 0,11
ES022-04-5200F 530 0,04 530 0,005 650 0,11
ES022-04-5200A 600 0,04 600 0,005 650 0,11
ES022-04-6000F 600 0,04 600 0,005 650 0,11
ES022-04-6000A 660 0,02 660 0,002 800 0,06
ES022-04-6400F 660 0,02 660 0,002 800 0,06

4.4.3 PexomeHnnyeMble 0JIOKH TOPMOKEHHS M TOPMO3HbIE PEe3HCTOPHI

Mozens npeobpa3oBa-

TEJIs1 4aCTOTBL

brnox TopmoxeHus

TopmosHoit pe3uctop
(ms 100% TOpMO3HOTO MOMEHTA)

e HIyKTHBHOCTb. MHIyKTHBHOCTH IMHIyKTHBHOCTB
Tok, A IM MTH ’| Tox, A vlH ’| Tok, A MTH 1
3 ¢ 380 B £15%

ES022-04-0025A/U - - - - - -
ES022-04-0037A/U 5 3,8 5 1,5 - -
ES022-04-0050A/U 7 2,5 7 1 - -
ES022-04-0090A/U 10 1,5 10 0,6 - -
ES022-04-0130F/U 10 1,5 10 0,6 - -
ES022-04-0130A/U 15 14 15 0,25 - -
ES022-04-0170F/U 15 1,4 15 0,25 - -
ES022-04-0170A/U 20 1 20 0,13 - -
ES022-04-0250F/U 20 1 20 0,13 - -
ES022-04-0250A/U 30 0,6 30 0,087 - -
ES022-04-0320F/U 30 0,6 30 0,087 - -
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Mozens [ KommgectBo TTapameTphl | Konmuectso
3220 B+15%

ES022-03-0045A/U 275 Om, 75 Bt 1
ES022-03-0070A/U 138 Om, 150 Bt 1
ES022-03-0100A/U Berpoenbiii 1 91 Om, 220 Bt 1
ES022-03-0160A/U 52 Om, 400 Bt 1
ES022-03-0200A/U 37,5 Om, 550 Bt 1
ES022-03-0300A/U 27,5 Om, 750 Bt 1

ES022-03-0420A U-013-02 1 19 Om, 1100 Bt 1
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TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

ES022-03-0550A

ES022-03-0700A

ES022-03-0800A

ES022-03-1100A

13,6 Om, 1500 Bt

12 Om, 1800 Bt

ES022-04-6400F | | | 30wm,40000Br | 2

9 Om, 2200 Bt

6,8 Om, 3000 Bt

ES022-03-1300A

11 Om, 2000 Bt

2[00 | = [ = | = [ =

ES022-04-6000F

ES022-03-1600A U-013-02 9 Om, 2400 Bt
3380 B£15%

ES022-04-0025A/U 900 Owm, 75 Bt 1
ES022-04-0037A/U 400 Om, 260 Bt 1
ES022-04-0050A/U 150 Om, 390 Bt 1
ES022-04-0090A/U 150 Om, 390 Bt 1
ES022-04-0130F/U 150 Om, 390 Bt 1
ES022-04-0130A/U 100 Om, 520 Bt 1
ES022-04-0170F/U Berpoennsrit 100 Om, 520 Bt 1
ES022-04-0170A/U 50 Om, 1040 Bt 1
ES022-04-0250F/U 50 Om, 1040 Br 1
ES022-04-0250A/U 50 Owm, 1040 Bt 1
ES022-04-0320F/U 50 Om, 1040 Bt 1
ES022-04-0320A/U 40 Om, 1560 Bt 1
ES022-04-0370F/U 40 Om, 1560 Bt 1
ES022-04-0370A 20 Om, 6000 Bt 1
ES022-04-0450F 20 Om, 6000 Bt 1
ES022-04-0450A 20 Om, 6000 Bt 1
ES022-04-0600F 20 Om, 6000 Bt 1
ES022-04-0600A 20 Om, 6000 Bt 1
ES022-04-0750F U-013-04 20 Om, 6000 Bt 1
ES022-04-0750A 13,6 Om, 9600 B 1
ES022-04-0900F 13,6 OM, 9600 Bt 1
ES022-04-0900A 13,6 Om, 9600 Bt 1
ES022-04-0110F 13,6 OM, 9600 Bt 1
ES022-04-1100A 13,6 Om, 9600 Br 1
ES022-04-1500F 13,6 Om, 9600 Br 1
ES022-04-1500A 13,6 Om, 9600 Bt 2
ES022-04-1760F 13,6 Om, 9600 Bt 2
ES022-04-1760A U-013-04 13,6 Om, 9600 Bt 2
ES022-04-2100F 13,6 Om, 9600 Bt 2
ES022-04-2100A 13,6 Om, 9600 Br 2
ES022-04-2500F 13,6 Om, 9600 Bt 2
ES022-04-2500A 4 Om, 30000 Bt 1
ES022-04-3000F 4 Om, 30000 Bt 1
ES022-04-3000A U-300-8¢ 4 Om, 30000 Bt 1
ES022-04-3400F 4 Om, 30000 Bt 1
ES022-04-3400A 3 Om, 40000 Br 1
ES022-04-3800F 3 Om, 40000 Bt 1
ES022-04-3800A 3 Om, 40000 Br 1
ES022-04-4150F TR 3 Om, 40000 Bt 1
ES022-04-4150A 3 Om, 40000 Bt 1
ES022-04-4700F 3 Om, 40000 Bt 1
ES022-04-4700A 3 Om, 40000 Bt 2
ES022-04-5200F 3 Om, 40000 Br 2
ES022-04-5200A U-600-04 3 Om, 40000 Bt 2
2
2

ES022-04-6000A

3 Om, 40000 Bt

3 Om, 40000 Bt
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Ipumeuanus.

»  Vkazaunvie nomunanvuvle napamempul 6bl0panbl UCX005 U3 CEOVIOWUX YCAOBULL: NOPO2O-
60e HanpsdiceHue 36ena nocmoannozo moxa 700 B, mopmosnoti momenm 100%, cymmapnas
npoooIICUMENbHOCMYb pedicuma mopmodicenus 0o 10% pabouezo yukaa.

»  Ilapannensroe nookarouenue O10KO8 MOPMOJICEHUs NOBLIUIAENT BOZMOICHOCIU OUHAMUYE-
CKO20 MOPMOJICEHUS.

»  Coedunumenvhvle kabenu om npeobpazoeamens Hacmomvl 00 OIOKA MOPMOICEHUS
00n2ICcHbL OblMb He OnunHee 5 M.

»  Coedunumenvhvle kabenu om OLOKA MOPMONCEHUSL 00 MOPMO3ZHBIX PE3UCMOPOS8 OONICHbL
bvimb ne onunnee 10 m.

»  Brnox mopmodicenusi modicenm Obimb UCHONb308AH OJisl HENPEPbl6HO2O OUHAMUYECKO20 MOp-
Mooicenus. He bonee 5 mumym. Bo epems pabomwl 610Ka mopmodicenus memnepamypa
eHympu wikaga nosviuaemcs. Bo uzbedcanue odcoea 3anpewaemcsi 00mpazueamuvcs 0o
060pydosanus 60 pems pabomul U meveHue HeKomopo2o 8PEeMeHU NOCe €20 GbIKTIOYEHUSL.

4.5 IoaxkiIroyeHne CHIIOBOM 1eTH

4.5.1 Iloaka04eHNe K NUTAIOMIEH ceTH
>  ABTOMATHYECKHIi BBIK/IIOYATE/b
Ha Bxozme mpeoOpasoBatens yactotsl (kiemmbl R, S, T) HE0OX0AMMO yCTaHOBHTH aBTOMAaTHYe-
CKHUI1 BBIKJIFOYATENNb COOTBETCTBYIOIIEr0 HOMUHANA (cM. 11. 4.4.1).
»  Konrakrop
JList SKCTPEHHOTO OTKITIOYECHHS MPeoOpa3oBaTelisi YaCTOTHI OT MUTAIOIIEH CETH B CIydae aBapHu
Ha ero BX0JIe PeKOMEH/IyeTCsl YCTaHOBUTh KOHTAKTOP.
»  PeakTop nmepeMeHHOI0 TOKa
Jlns 3amnThl BBINPSAMUTENS OT OPOCKOB TOKa Ha BXOJE NPeoOpa3oBaTelis YacTOThl PEKOMEHY-
€TCsl YCTaHOBUTh PEAKTOP IIEPEMEHHOr0 TOKa. PeakTop Tak e Mo3BOJISET 3alllUTHTh Ipeodpa-
30Bareiib YacTOThl OT BHE3AIIHbIX U3MCHEHUH BXOIHOIO HANPSDKEHUS U TOKOB BBICOKHX IapMo-
HHK.
»  BxoaHoii ¢puasTp 1ekTpoMarauTHoi coBmectumoctn (AMC)
HopmanbHoe yHKIMOHMpOBaHHE 00OPYIOBAaHUS, 3aAMMTAHHOTO OT TOW )€ CETH, YTO U Npeod-
pa3oBaTenb YacTOThl, MOXET ObITh HApyIICHO BO BpeMs paboThl mpeobpaszoBarens. UToObl Mu-
HMMM3UPOBATh BO3/ICHCTBHE MpeoOpa3oBaTelsi 4acTOThl HAa OKPYKAIOIIHE YCTPOKHCTBA pPeKo-
MEeHJyeTcs UCIonb30BaTh Gpuibtp OMC, Kak NOKAa3aHO Ha CIEAYIOLIEM PUCYHKE.
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Peaxtop R
Rg “I|= S IIpeobpa-
®ubrp 30Bareib
Cerb S |o—dlo Abid
I OMC T Y4acTOTHI
& PV,
T
'-—CT Hpyroe
- YCTpPOMCTBO

Puc. 4.12 ToakioueHre BXOJHOM LEmH

4.5.2 TlonkJiloueHUe K Mpeodpa3oBaTeio
»  PeakTop NOCTOSIHHOTO TOKA
ITpeoOpa3oBareny 4acTOTHl HOMUHAIBHOI MOIIHOCTBIO OT 18,5 10 90 KBT MMeI0T BCTpOCHHBII
PEaKTOp IMOCTOSHHOTO TOKA, IIPeIHA3HAYEHHBIH I yBeNUYeHHs KO3(DOUIMEHTAa MOIIIHOCTH.
»  BJ0K TOpMOKeHUS U TOPMO3HbIE Pe3HCTOPBI
- IIpeoGpa3oBaTeny 4acTOTHl HOMHHAIBHOM MOIIHOCTBIO 70 15 KBT BKIIOYHMTENBHO MMEIOT
BCTPOEHHBIN OJIOK TOpMOKeHUs. [l paccenBaHUsl SHEPTHH, BBIACISIOUICHCS MPU TUHAMUYE-
CKOM TOPMO>KCHHHU B BHJE Tema, K kieMMmaM (+) u PB nomkeH ObITh MOIKITIOUEH TOPMO3HOM
pesucrop. JnrMHa cCoeMHUTENbHBIX Kabeliel TOPMO3HOro pe3rcTopa JoJDKHA ObITh He Oolee 5
M.

- IIpeoOpa3zoBaTeny 4acTOTHl HOMHHAJIBHON MOIIHOCTBIO 18,5 KBT 1 BhIIIE TPEOYIOT MOAKIIO-
YEeHHs BHEIIHETo 0JIOKa TOPMOXKEHHS K KiemMMaM (+) u (-). JnuHa COeqUMHUTENBHEIX Kabemei
MEeXly IpeoOpa3oBaTeeM JacTOTHl U OJIOKOM TOPMOXKEHHMS TODKHA OBITh He 6onee 5 M. [lmiHa
COCIMHUTENBHBIX Kalenmed Mexay OJOKOM TOPMOXKEHUS M TOPMO3HBIM PE3HUCTOPOM JOJDKHA
ObITh He Oostee 10 M.

- Ha TOPMO3HBIX PE3UCTOPaxX PacCCUBACTCA HpeO6pa30BaHH8.5{ B TCIUIO 3HEPIrys, BO3BpalllCHHAasA
JABUTATEJIEM B I'€HEPATOPHOM PEKHUME, NOOTOMY B PEXKUME TUHAMUYECCKOTO TOPMOXKEHHUA TEM-
rneparypa TOPMO3HBIX PE3HUCTOPOB IOBBIIIACTCA. B cBsizu ¢ sTum HeO6XO,Z[I/IMO OrpaHU4YUTH
JOCTYII IE€pCoHAJIa K TOPMO3HBIM PE3UCTOpPaM, a TaK XK€ obecreunTh JAO0CTAaTOYHYIO Ul OTBOJA
TCIJia BEHTWISLAIO B-MECTE UX YCTAaHOBKH.

Yoeautech B NPaBHJIBHON MOJIAPHOCTH MOAKIIOYEHHS K KJIEeM-
maM (+) u (-). Bo uzde:kanne noBpe:xIeHus npeodpa3oBaTeIsi yac-
Bhyicuanme TOTHI U BO3rOPaHMs 3aNpeniaeTcsi 3aK0paunBaTh KieMMmsl (+) u (-).
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4.5.3 IToak/1104eHHe BBIXOAHBIX Ieneif
»  BbIXoaHoii peakTop
B ciyuasix, korjga paccTossHHEe MEXAy IpeoOpa3zoBareieM 4acTOThl M ABurareneM Oonee 50 M,
BCJIEACTBUE OOJIBIION YTEUKH TOKA HA 3E€MIII0 Yepe3 MapasuTHYI0 eMKOCTb CHJIOBBIX:KaleneH,
MOTYT y4acTHTBCS JIOKHbIE cpabaThIBaHMS 3aILUTHI IPE0OPa30BATENs YaCTOThL OT IEPerpy3KH
no Toky. Jlns ycrpaHeHus 3toro 3ddexra, a Tak e Ui 3alIUThl H30JISLUHA OOMOTKH 3JICKTpO-
JBUTATEIIs OT NPOOOS MOXKET OBITH UCIIONB30BAH BBIXOJHOH PEaKTOp MEPEMEHHOr0 TOKA.
»  Beixoanoii puasTp IMC
Jlns MUHUMH3ALMY YTEYKU TOKA M IOJABJICHUsS IOMEX PaJMoyacTOTHOTO JMana3oHa, co3Ja-
BaEMbIX BBIXOIHBIMH CHJIOBBIMHU KaOensMu IpeoOpa3oBaTens 4acTOThl, PEKOMEHIyeTcs ycTa-
HaBJMBaTh BHIXOAHOH pribTp DMC. CM. caemyromii pUCYHOK.

Peakrop
Cers S —crl o] lIpeodpaso- Ounsrp
I BaTeJb Yac- IMC

T ——"o—n—— "V TOTBI

Puc. 4.13 TloaximroueHre BEIXOIHBIX IETIEH

4.5.4 IoakioueHHe peKynepanuoHHOro 6J10Ka TOPMOKEHUS

PekynepaiiOHHBIl OJIOK TOPMOXXEHHSI HCIIONB3YeTCs IS BO3BPALLICHHS SHEPrHH, BbIIE-
JAIOLICHCS B MPOLECCe TOPMOXKEHUS IBUraTesIsl, B CeTh. PEeKynepalOHHbIH OIOK TOPMOXKEHHUS
cobpan Ha IGBT-Momymsix, 9TO TO3BONSET OTPAaHUYUTH FAPMOHHKH Ha ypoBHE He Oomee 4%.
PexyneparMoHHbIH OJIOK TOPMOXEHHS MOXKET OBITh HCIIOJB30BaH B OOOPYIOBAHMH, HCIOJb-
3yIOIIEM LEHTPOOEKHYIO CHITY, H TOABEMHOM O0OPYIOBaHHUH.

PexynepanuoHHblit
OJIOK TOPMOXKEHHS
() R ST

)
SOV O]

[peoGpa3oBarenn

R

L—
YaCTOTEI M
L—
—

Puc. 4.14 TIlogxmoueHne peKkynepanuoHHOro 0JI0Ka TOPMOKEHUS
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4.5.5 Iloak/il04eHne M0 cxeMe 001ero 3BeHa MOCTOSIHHOTO TOKA

B tex ciyuasx, xoraa He0OXOAUMO KOOPAUHUPOBATh PabOTy HECKONBKHX ABUTATENEH Ofl-
HOTO TE€XHOJIOTHYECKOTO KOMIIIEKCA, MOXKHO HCIOIb30BaTh CXEMY MOAKIIOUEHHUS C OOIINM 3Be-
HOM IIOCTOSIHHOTO TOKa. Takwe MpUBOABI MPUMEHSIOTCS, HAlPUMEp, B OyMaXXHOH M XUMHIECKOI
IpOMBIIUICHHOCTH. OHHM XapaKTepu3yloTcs TeM, 4TO MOKa OJHA IPyIIa ABUTaTeNed paboTaer,
Jpyrasi HAXOAUTCSA B COCTOSHHU AMHAMHIECKOTO TOPMOXEHHS (T.€. B TEHEPATOPHOM DPEXKUME).
I'enepupyemast SHeprus MOCTyIaeT B 00IIEe 3BEHO MOCTOSIHHOTO TOKA U MCIIONB3yeTCs [UIS ITH-
TaHUs JBHUTraresieil, Haxoasdmuxcs B pabouem pexume. [Ipu Takoii cxeme oOmue moxasarenu
9HEProcOEePeKEHUSI CUCTEMBI TOPA3I0 BBIIIE, YeM MPH OOBIYHOM MOIKIIOYEHUH OAWH Mpeodpa-
30BaTelNb - OUH JBUTATEIb.

m m4
]
Cetsp oo o
[-I +] o0
e Q oo
o0 oo
a P,
TIpenoxpa- Tpesoxpa-
HHUTCIIN HHUTCIIH
Iuna (_)
IIOCTOSIHHOI'O TOKa
(+)
=]
L |
Dunerp OMC rfF-——-———-- -

Puc. 4.15 IToakiroueHue 1o cxeme oOIIero 38eHa OCTOSHHOTO TOKa

YacTOThI JOJKHBI ObITH OHON M ToH ke Mojean. Tak ke Heo0Xo-
JUMO of0ecneYHTh OJHOBPEMEHHOe BKJIIOYeHHe 000X mpeodpa3o-
BaTeJIei.

E i IIpn mcnosbL30BaHUMU AAHHOIO cnocofa 00a mpeoOpasoBaTesst

3ameuanune

4.5.6 3azemuenue (PE)
Bo u3bexxanne mopaxkeHUsi MEpCOHaNa MICKTPHYSCKHIM TOKOM H Bo3ropaHus kiemma PE
JOJDKHA OBITh 3a36MJIEHA COIIACHO TPEOOBAHHMAM HOPMATHBHOHN HOKyMEHTAIWH. 3a3eMIISIONIHI

TMPOBOJHUK JOJDKCH UMETH JOCTATOYHOEC CEUCHUEC U OBITH HACKOJIEKO BO3MOYKHO OoJiee KOPOTKHUM.

B m060M CIyuac peKOMEHIYeTCs HCIONb30BaTh MEAHbIE IPOBONA CEUCHHEM HE MEHEe 3,5 MM .
Korma HeoOXommmo 3a3eMIIHTh HECKONBKO IpeoOpas3oBarenieil, HEAOIyCTUMO oOpa3oBaHHE
KOJIBLICBBIX HO/KIFOUCHUH.
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4.6 Iloak/roueHue Henei ynpaBieHus
4.6.1 O01ue yka3aHust
»  Jlnsg NOOKIIOUeHUs! Lieneil ynpaBlieHus] UCIOIb3yHTe IKPAaHUPOBAHHBII MTPOBOJ MIIN «BH-
TYIO Tapy».
»  CoenunuTe 3KpaH kabens ¢ 3a3emisitonneii kiemmoit (PE).
>  Bo usbexanne oTkasza mpeoOpa3oBarelist BCICACTBUE HABOJIOK, NIPOBOJA LENeH yrnpasiie-
HHS JIOJDKHBI OBITH TIPOJIOYKEHBI KaK MOXKHO JTaJIbIlie OT CHJIOBBIX Kabeneil (muTaHus, JIBU-
rarens, KOHTaKTopa M T.IL.). B moGoMm ciyudae paccTosHHe MEXIy MPOBOJAMH - Iienei
yIOpaBieHUs U CHJIOBBIMU KaOelsiMU ZODKHO ObITh He MeHee 20 cM. IlapannensHas mpo-
KJIaJKa CHJIOBBIX KaOesnedl W MpOBOAOB Lieneil ympasieHus 3ampeuniaercs. Ecimu kabenu
JIOJKHBI TIEPECEUBCs, B TOUKE MEPECEUSHUS] OHH JOKHBI OBITh MPOJIOKEHBI MO, TPSIMBIM
YTJIOM.

4.6.2 KiieMMBbI 1ieneii ynpapjiaeHus

Kitemma Ornrcanue

Bxoasr curnana BKJI-BBIKJI, o6mas kaemma - COM
S1-54 Junana3oH BxoxHOTo HanpspkeHus 9 - 30 B

Bxozanoe conporusnenue 3,3 kOm

o TTonoxwuTenpHas KIeMMa HCTOYHUKA TUTaHus 24 B
MakcuMaabHBIH BEIXOAHOU TOK 150 MA

Al Amnanorossiii Bxoq curnaia 0 - 10 B
Bxonuoe conporusnenue 10 kOM

AmnanoroBeiii Bxon curHaiga 0 - 10 B wim 0 - 20 MA, TUI BXOJHOTO
A CHTHAJIa BHIOMPAESTCsI C OMOLIBIO Nepekiodarels J16
Bxonunoe comporusienne 10 kOM (BXOA CHIHajla HalpsDKEHHS) WU

250 OM (BXOZi TOKOBOTO CUTHAJIA)

OO0wiasi KJeMMa HYJIEBOTO YPOBHSI QHAJIOTOBBIX CHTHAJIOB M OTpHIA-
GND TellbHAs KJieMMa ucTouHuKa nutanus 10 B

3anpemaercs 3akopauuBatb kjieMmbl GND u1 COM

Kiiemma BbIXOJa C OTKPBITBIM KOJUIEKTOPOM, KJIEMMa HYJIEBOTO YPOBHS
-COM
Jluana3oH HanpspkeHus BHelHero nutanus 0 - 24 B

Jnana3on BerxogHOTO ToKa 0 - 50 MA

OO1as KJieMMa HyJIEBOTO YPOBHsI HHU(POBBIX CUTHATIOB U OTPHLIATENb-
COM Has KJeMMa UCTOYHMKA NMUTaHUs 24 B WK BHEIIHEro MCTOYHMKA IMHU-

TaHUuA

+10V TTonoxwurenpHast kiieMMa McToYHUKa nutaHus 10 B

BbIXo1 aHAJIOrOBOTrO CUrHAJIa HANpSKEHUs WM TOKA, THIT BBIXOJHOTO
AO CHTHaJIa BHIOHPAETCsI C MOMOLIBIO nepekitodaresst J15

Jnana3oH BeIxoaHbIX curHayioB 0 - 10 B wium 0 - 20 MA

ROA, ROB, ROC Peneiinbiit Boixog RO: ROA - o0mwmit konrakt; ROB - HOpMmanbHO
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Kiemma Ornncanue

3aMKHYTHIH KOHTaKT; ROC - HOpManbHO Pa30MKHYTHII KOHTAKT
JlonmycTtumble mapaMeTpsl: nepeMenHslil Tok 250 B, 3 A; nocTosHHbIH
Tok 30 B, 1 A

4.6.3 Ilepexinouareiu Ha IUIATe YIPaBICHUS

Tlepembruxa Onucanue

3aBoJCKasl YCTAHOBKA: KOHTAKTHI Pa30MKHYTHL. Bo m3bexaHne HEKOPPEKTHOH pa-
12,J4 00TBI IpeoOpa3oBarTelss YaCTOTHI 3alPENIAeTCs 3aMbIKAaTh KOHTAKThI 3THX IIEPEKIIO-

yaresnei Mexay coboi

3aBoJCKasi YCTAaHOBKA: KOHTAKThl 2 M 3 3aMKHYTHl. Bo m30exaHHe HEKOPPEKTHOM

17 PabOTHI MOCIIEI0BATEILHOTO MTOPTA 3aIPEIaeTCsl H3MEHSATh 3aBOACKYI0 YCTaHOBKY
[lepexitoyenue Mex 1y TUIIaMH CUrHasIa aHasorosoro Bxozxa 0 - 10 B u 0 - 20 MA
J16 Jlis BX0oJja CUrHaJIa HalpspKEHUs COSIMHUTE KOHTAKT V ¢ koHTakToM GND
Jli1s BXOJ1a TOKOBOT'O CUrHAJIa COeTMHUTE KOHTAKT | ¢ koHTaktom GND
[lepexitoyeHue Mex 1y TUIIaMU CUTHaja aHasorosoro Beixozxa 0 - 10 B u 0 - 20 MA
J15 JIy1s1 BbIXOJ]a CUTHAJIA HANIPSDKEHUsI COEIMHUTE KOHTAKT V ¢ koHTakToM OUT

Jli1st BBIXO/1a TOKOBOTO CUTHAIA COeAMHUTE KOHTAKT I ¢ koHTakrom OUT

4.6.4 TlonxiiroueHHe MCTOYHUKOB YNPABJISIONIET0 CUTHAJIA K MPeodpa3oBaTesiM TH-
nopasmepa 1 (1 ¢, 220 B, 0,4 - 0,75 kBT)

B 3aBucHMOCTH OT yCTaHOBKH nepekitouatens J16 aHanorossiit Bxoa Al2 moxer paboraTh
B Tpex pexnmax (0-24B/0-10B/0-20 MA).

o}

Jleme

Bxon curnana 0 - 20 MA

Bxon curnana 0 - 24 B Bxox curnana 0 - 10 B

Puc. 4.16 IloxkimoyeHre HCTOYHNKOB YIIPABILIOIIETo CHIHAIA K Ipeobpa3oBaTelisiM TUIopasmepa |

ConpoTHBIICHHE BHEUIHETO MOTCHIIMOMETPA JODKHO OBbITh He MeHee 3 KOM, HOMHHAIbHAS
MotnHocTh 0,25 BT. Pekomentyercst ucroib30BaTh EPEMEHHBIE PE3UCTOPBI COIIPOTUBIICHUEM 5
- 10 kOwm.

Tlpumeuanue.

AHnanoeoulii 6x00 UCHONb3YEM CREYUATbHYIO Yenb 071 NOOCMPOUKU 8X00OH020 CucHAld. B
NnepeoM U 6MOPOM PENCUMAX BHYMPEHHUM OUANA30HOM 6X00H020 cuehana 6ydem 0 - 10 B, @
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mpemvem pedicume GHympeHHUM OUAna30HOM COOMEemcmeyoue2o 6x00Ho20 cuenana oyoem 0
-5B.

4.7 OGecneyeHue JIEKTPOMATHUTHOH COBMECTHMOCTH

4.7.1 OcHOBHBIE CBeleHHsI 00 3JIeKTPOMATHHTHOH COBMECTUMOCTH

[Ton snexTpomMarHuTHO# coBMecTuMocThi0 (OMC) noipazyMeBaeTcs ClIOCOOHOCTh YCTPOii-
CTBa WIM CHUCTEMbl HOPMAaIbHO (DYHKI[MOHHUPOBATH B YCIOBHSX BIIMSHHS JJIEKTPOMAarHUTHOTO
M3Iy4eHHs] PACIIOI0KCHHON B HEMOCPEACTBEHHOW OIM30CTH ammapaTypbl M HE OKa3blBaTh He-
raTHBHOTO AJICKTPOMarHUTHOTO BIUSIHUS Ha Apyroe o0opyaoBaHuUe.

Mo Tumy pacmpocTpaHeHuUs NEKTPOMATHUTHBIE IOMEXH MOTYT OBITh pa3/ie/ieHbl Ha TOMEXH,
HepeiaBacMble 110 IPOBOJHUKAM (TaKUM Kak MpoBoza, kabenu, Gpuaepsl, 1pocceiu, KOHICHCa-
TOPHI U T.I.) U TIOMEXHU, U3IydaeMble B BHUJE NIEKTPOMArHUTHBIX BOJH. DHEPrus MOCIECAHUX
CHM)KAeTCsl MPOMOPLHOHANBHO KBaAPATy PACCTOSIHUS.

Jnst Toro 4ToOBI MOMEXH OKa3bIBaJM BO3JCUCTBHE, HEOOXOAMMBI TPHU COCTaBHBIC YACTH:
UCTOYHUK IIOMEXH, ITyTh MEPeIayn NOMeXH M 9yBCTBUTENILHOE K IIOMeXe ycTpoiicTBO. C TOUKH
3peHHs TOJIb30BATENS PEIICHHE NPOOIEMBI JICKTPOMATHUTHOH COBMECTHMMOCTH CBOAUTCS K
OKa3aHUIO BO3JCHCTBUS HA MyTH NEpeJadd MOMEXH, TaK KaKk CBOMCTBA yCTpOMCTBA, M3IIydaro-
IIero HOMEX! U UyBCTBUTENBHOIO K IIOMEXaM yCTPOHCTBA HE MOTYT OBITh H3MEHEHBI.

4.7.2 IlpeoGpasoBareb yacToTbl 1 IMC
Kak n Jpyrue »IeKTpUUECKHE WM 3JIEKTPOHHbIE YCTPOWUCTBA, MPeoOpa3oBaTeNd 4acTOTHI
ABJIAIOTCSA HE TONBKO MCTOYHHKAMM TOMEX, HO U UyBCTBUTENBHBIMU K 3JIEKTPOMArHUTHBIM I10-
MexaMm yctpoiictBamu. IIpuHiun neicTBus npeodpa3oBaTeneil YacTOThl TaKOB, YTO B KayeCcTBE
noooyHoro 3ddekra npeodpa3oBaTest MOTYT CO31aBaTh JIEKTpoMarHuTHbIN mwym. C apyroi
CTOPOHBI 171 00ecreueHs cTabMIbHON PabOThI B YCIOBHAX JIEKTPOMArHUTHOTO BIMSHHUS OK-
PY’KalOIMX YCTPOMCTB caM IIpeoOpa3oBaTelb YaCTOTHI AOJDKEH 00J1aiaTh ONPENENeHHOH Io-
MeXO0ycToHYnBOCThIO. Hinke mepeuncieHsl 0coOCHHOCTH IpeoOpa3oBaTeieil YacTOThl ¢ TOUKH
3perus OMC:
>  BXO0JHOH TOK UMEET He CHHYCOMAAIbHYIO (OPMY, B HEM UMEIOTCS COCTABIISIOIINE B BUIE
TOKOB OOJIBIIIOTO KOJMYECTBA BBICOKMX I'APMOHHK, KOTOPbIE MOTYT BBI3BIBATH BJIEKTPO-
MAarHUTHbIE IOMEXH, CHHKATh KOI(QOHUIMEHT MOIHOCTH M YBEIUYUBATh OTEPH B JIMHUH.
> BbixoHOE HampspKeHHE MPEeICTaBiIseT COOOH LIMPOTHO-MMITYJIBCHO MOJYJIHPOBAaHHbBIN
(IIMM) cursan, KOTOPbIA IOMOJHUTENBHO I'peeT OOMOTKU IBHUTaTeNs, YTO MOXKET HpH-
BECTH K COKpALIECHUIO CPOKa ero ciyxO0bl. [ToMHMO 3TOro MOXET UMEThb MECTO MOBBI-
IICHHBIH TOK YTEYKH, YTO MOJKET BBI3bIBATh JIOXKHOE CPadaThIBAHME YCTPOUCTB 3aLUUThI U
MPUBOAUTH K BOSHHMKHOBEHUIO CHIIBHBIX JIEKTPOMArHUTHBIX TOMEX, KOTOPbIE MOTYT BO3-
JIECTBOBATH HA JPYyTHE AJIEKTPOHHBIE YCTPOMCTBA.
»  Kax uyBCTBHUTENBHOE K IIOMEXaM YCTPOHCTBO, B YCIIOBHAX CHJIBHBIX IIOMEX IpeoOpa3oBa-
TeJlb YaCTOTHI MOXET OKa3aThCs HE CIOCOOEH HOPMalbHO (DYHKIMOHHPOBATh, MIIN JAKE
BBIITH U3 CTPOSL.
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4.7.3 Yka3aHus 10 YCTAaHOBKe ¢ TOYKHU 3peHust IMC

B HacTosIeM IyHKTE pPacCMOTPEHbI HECKOJIBKO MEPOIPHATHI, BBINOIHEHHE KOTOPBIX pe-
KOMEH/LyeTCsl IIPH YCTaHOBKE IIpeo0pa3oBareis 4acTOThl (IKPaHUPOBAHHUE, MOIKIIOYCHHE, 3a-
3eMIIeHHe, 60pb0a ¢ TOKOM YTEeUKH, QUIBTPBI), KOTOPbIE MOTYT IIOMOYb 00ECIEUUTh HOPMAb-
HOe (YHKIHMOHHpOBaHHE CHCTeMbl. DddekTuBHOCTh obecrneueHnss DMC OyzaeT 3aBUCETh OT
3¢ PEeKTHBHOCTH BCEX MATH NEPEUNCICHHBIX MEPOIIPUSITHIA.

4.7.3.1 DxpanupoBaHue

Bce nozpkioueHus K KJIEMMaM YIpPaBJICHHs JODKHBI OBbITH BBINOJIHEHbI KPaHUPOBAHHBIM
npoBoaOM. DkpaH (OIJIeTKa) CUTHAJIBHOTO KaOens JO/DKeH ObITh COSIUHEH C 3a3eMIISIOLIMM
KOHTaKTOM DpSJIOM ¢ KaOelbHbIMM BBOJAMH INpeoOpa3oBaTeis. 3alpelieHo 3a3eMIATh 3KpaH
CHTHAJIBHOTO KaOess IyTeM COCAMHEHUs C 3a3eMIIIOIIMM KOHTAKTOM NpeoOpasoBarels, IMo-
CKOJIBKY 3TO CHJIBHO CHU3UT WJIU CBEIET Ha HEeT 3G (EKT OT SKPaHUPOBAHHS.

CoenuusiiTe mpeoOpa3oBaTeib YaCTOThl M JIBUraTellb dKPaHUPOBAHHBIM KabeleM U Ipo-
KJIa/IbIBaiiTe KaOesIM pa3/ieNbHO B pa3HbIX KaHanax. OJjHa CTOPOHA SKpaHa WK METAIINYECKOTO
KaHaJIa JI0JDKHA OBITh COSIMHEHA C «3eMJICi», a Ipyras CTOpOHA - C KOXKYXOM ABUrareis. Yc-
TaHoBKa ¢uibTpa OMC nomMoraeT 3HaYUTEILHO CHU3UTh AIEKTPOMArHUTHBIH HIYM.

4.7.3.2 lloaxrovyenne

[TomaBath mMMTaHME Ha MpeoOpa3oBaTeNlb 4aCTOTHI PEKOMEHIYETCS C OTIEIbHOrO TPaHC-
(opmaTopa. OOBIYHO MOAKIIOUEHHE TPOU3BOLUTCS MATHKHIBHBIM KaOeJieM, TPH U3 KU < (a3bl,
OJlHA - HEWTpalb M OJHA - 3a3eMJICHHE. 3alpeliaceTcs HCHOJIB30BaTh UL 3a3CMIICHUS HEM-
TPaJIbHBIN IIPOBOJ.

Ecnu HeCKONIbKO Pa3JIMYHBIX IEKTPUYECKHX YCTPOHCTB, TAKMX KaK IpeoOpa3oBareib yac-
TOTBI, QUIBTPBI, IPOrPAMMHPYEMbIH JOrMYECKUH KOHTPOJUIEP ¥ TOMY HOMOOHBIE IUIaHUPYETCs
YCTaHOBHUTH B OAHOM mIKady, HEOOXOAUMO MPOIYMAaTh pa3HECEHHE YCTPOWMCTB H3ITyYalOIINX
MOMEXH M YCTPOKCTB, 4YYBCTBHTEIbHBIX K momexaM. CXOAHBIE 10 THIY BO3JCHCT-
BUSA/TIOJIBEPKEHHOCTH BO3ACHCTBUSM yCTPOICTBA HEOOXOAMMO TIPYIIMPOBATH B PasiMuHbIX
30HAaX, PACCTOSIHUE MEXYy KOTOPBIMH JOJKHO OBITh HEe MeHee 20 cM.

OTHOCHUTENIBHO TPeoOpa3oBaTels 4acTOThl CHIIOBBIC KaOelu AGIATCS Ha BXOAHBIC U BbI-
xoIHble. Bee cuioBble kabenu MOryT OKa3bIBaTh TAKOE BO3ACHCTBHE Ha CHI'HalbHbBIE (c1ado-
TOYHBIE) Kabenw, YyTo HOpMaiibHas pabora mpeoOpa3oBartens Oymer HeBo3MoxHa. [loatomy
CHUT'HAJIbHbIE KaOeNu U CHUIIOBbIC KaOeNu JOJDKHBI ObITh HPOJIOKEHBI KAK MOXHO JaJIblIe JIPYT OT
Jpyra. 3amnperaercs NpoKIafbiBaTh UX MapaluIelbHO WK GIU3KO ApyT OT apyra (menee 20 cM),
HE TOBOPSA O TOM, YTO Heb3s MPOKJIA/BIBATG NX OJHHUM XKI'YTOM, OCOOCHHO €CIIM YCTaHOBJICH
¢unsTp OMC. Ecnu kabenu TpeOyeTcsi mepeKpecTUTh, HeOOXOAUMO Clienarh 3To o yriaom 90
rpagycoB:

4.7.3.3 3azemiieHne

Bo Bpemsi paboThl peoOpa3oBaTesb YacTOThI JAOJDKEH OBITh HAIE)KHO 3a3eMIICH. 3a3eMile-
HHE HEOOXOAUMO HE TONBKO s 0e30MacHOCTH MepcoHana U 000pyAOBaHMs, HO B YHCIIE MPO-
4ero sBJISAETCS OJHMM W3 OCHOBHBIX (HauOoiee MpocThiM, 3G(EeKTUBHBIM M AEIIEBBIM) MEpO-
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npusTuii o obecneyenuio SMC.

4.7.3.4 bopb0a ¢ TOKOM yTe4KHU

Tox yreuku nozpasensercst Ha Mexda3Hblil TOK YTEYKH M TOK yTeuKH Ha 3emito: Ero 3Ha-
YeHHE 3aBUCUT OT PaclpeAeIeHHONW eMKOCTH JHMHHUU U Hecymied yactotsl [IIIMM mpeoOpasosa-
TeNs 4acTOThl. TOK yTEUKH Ha 3eMJII0, IPOTEKAIOIINI yepe3 o0Iuil HyIeBOM POBOJHUK MOKET
BIIMSITh HE TOJNILKO HA CHCTEMY, B KOTOPOIl HCIONB3yeTcs MpeoOpa3oBaTeb, HO M Ha APYTUe
yctpoiicTBa. OH Tak k€ MOXKET MPUBOJUTH K HEKOPPEKTHOH paboTe aBTOMATHYECKOTO. BBIKITIO-
yaTelis, pejie U APYruxX NoAOoOHBIX yCTPOHCTB. 3HaueHHe Mexk]a3oBoil yT€UKH TOKa 4epes pac-
NpeIeNICHHYI0 eMKOCTh BXOJIHBIX M BBIXOJHBIX KaOenel 3aBHCUT OT Hecyueil yactorel [IIM
npeoOpas3oBaTelis 4acTOThI, JUIMHBI U cedeHus Kabeneil. YTeuka TOKa MOBBILIACTCS MPU YBEIH-
yenun yactotsl IIVM, yBennueHun AIMHBI 1 CeueHuUsI KaOeneil.

VMeHblLIeHHE Hecylleld 4acToThl sBisercs 3(P(EeKTHUBHBIM CPEACTBOM CHIKEHHS YTEUKH
Toka. B ToMm ciyuae, ecnu mimHa kabesnst aBuratens 6osee 50 M, Ha BbIXOJe MpeoOpa3oBaTelis
HEOOXOJIMMO yCTaHOBUTbH BBIXOAHOH PEaKTOp IEPEeMEHHOro TOKa WM cuHyc-GpumibTp. Ecmn
JUTMHA Kabens CyIIEeCTBEHHO OOJiblle, PeaKkTopbl HEOOXOIMMO YCTAaHOBHTH depe3 Kaxiasie 50
METPOB.

4.7.3.5 ®uabTpsl
PexoMennyercs ucnonb3oatsh GuiibTpel OMC, MOCKOIBKY OHM SBISIOTCS XOPOLIUM Cpeji-
CTBOM /111 MCKJIFOYEHHS B3aMHOT'O BIIUSIHHS YCTPOHCTB.
ITo oTHOIWIEHHIO K IPe0Opa30BaTENIO YaCTOTHI (PUIIBTPBI MOTYT Pa3/eNsThCs Ha:
» - @unbTp nmomex, yCTaHaBINBAEMbIil Ha BX0Jie IIpeoOpa3oBaTens;
»  OunpTp moMex, yCTaHABIMBACMBIN Ha BXOJE JAPYroro o0OpynoBaHMUs, HApUMeEp, pa3Bsi-
3bIBAIOIIMI TpaHchopMaTop Win GUIIBTP MTUTAHUSL.
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5. PaGora c npeoGpa3oBaresieM 4acTOThI
5.1 Onucanue nyJbTa ynpapJeHHUs]

5.1.1 BHemnuii BUJ myJbTa ynpasJieHUs

Hudposoit
JMCIUIei

RUMNTUNE

FWD/REY LOCAL/REMOT TRIP

CBeTOMO/IBI MHINKAIINN
— COCTOSTHAA

CBeTOAMO/IBI MHIUKAIINN

Kirapuma
nporpaMMupoBanue/ —
BBIXO/T

Knasua
ObICTpOTO
BBI30BA

Knasuia
BKJTIOUEHHSI

CAUHUI] UBMEPEHU

KunaBuum u3MeHeHust
apamMeTpoB

Knasuma
BBOJIA
JTAaHHBIX

KnaBuma

MIPOKPYTKH

KraBuiia BRIKITIOYCHUS 1
cOpoca curHajia omuoKu

Puc. 5.1 BHewHuii BU M HAMMEHOBAaHME COCTABHbIX YacTeH IyJbTa yHpaBICHUs

5.1.2 Onucanue GpyHKIUH KJIABHIIL
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Knasuma HaumenoBanue Onucanue
Knapima B pexuMe BBOZIa 3HAYEHUH TApaMeTPOB HAXKATHE ITOU KIIABUIIH
DOKDYTKE MO3BOJISIET BBIOpaTh paspsj, Mouiekaluii u3MeHeHuto. B npy-
POKpYy THX PeXHUMaX HUKIMIEeCKH 0TOOpakaeT mapaMeTphl.
KiaBumma B pexuMe ynpaBlieHHs ¢ IyibTa 3allycKaeT IpeoOpa3oBareib
BKJIIOYEHHUS 4acTOTHI.
B pabouem pexxuMe B 3aBHCHMOCTU OT 3HA4YeHUSI HapaMeTpa
Knasua P7.04 MOXET ObITh MCIOJIL30BaHa /Il OCTAHOBKM IPEOOPa30Ba-
BBIKJIIOYE- TeNs.
Hust/copoca B ciydyae nMarHOCTHPOBAHUS OIIMOKH MOXET OBITh HCIOIB30-
BaHa JuIs ee copoca.
B 3aBucumoctu oT 3HaueHus napamerpa P7.03 moxer ObITh
3aIporpaMMHpPOBaHa IS
q KnaBHma GHIcTporo 0: AxtuBauuu pexuma LHTAI
1: TlepexirodeHns MEKIY PEKUMAMH MIPIMOT0/00paTHOTO Bpa-
BBI30BA
LICHUS
2: Copoca HACTPOMKHU YacTOTHI, 3aJAHHOH C MOMOILBIO (PYHKIUH
[FOJIbIITE/MEHBIITE].
:+ KomOunanust OJHOBPEMEHHOE Ha)KaTHe KIABUII @ n [STOP/RST| npuso-
KJIaBHII JIUT K OCTaHOBKE JIBUTaTeNIs BEIOETOM.

5.1.3 Onucanue cBeTOANOAHON HHIAUKAINH

5.1.3.1 Onucanue cCBeTOAHOAHON MHINKAIUN COCTOSTHHS

Caeroauos

Onucanue

Kiasuma HaumenoBanune Onucanue
PRG Knapuma
—_ Bxo/1 1 BBIXOJ] B/U3 MEHIO IEPBOTO YPOBHSI.
ESC MpOrpaMMUPOBAHUSL
DATA

e Kiapuima BBOJIT

Hagwurarus no MeHio u TIOATBEPIKIACHUE IapaMETPOB.

Knagmua VBenuuuBaeT 3HaUYSHHE JAHHBIX MM HOMEp IapaMerpa
BOJIBLLE P [apauetpa.
. g YMeHbIIaeT 3HaUSHHEe JaHHBIX WJIM HOMEp rapamerpa
MEHbLIE P flapametpa.
DATA
B pexuMe OCTaHOBKHM WM pabodeM pexuMe LUKIHIECKH OTO-
Kom6unanus OpakaeT mapameTrpbl B 00patHoii mocienosarensHocTH. CHava-
KJIAQBHIII J1a HeoOXOMMMO Hakath W yaepxkuBarh kinauiry [DATA/ENT], a

‘+
Q

3areM HaxxuMmath kinasuury (QUICK/JOG.

39

BeikmoueHn: Pexxum ocTaHOBKU
Muraet: PexuM aBTOMaTH4eCcKO HACTPOWKH IMapaMeTpoB
Bxurouen: Pabounii pexxum

BeixmioueH: Bpaienue B IpsMOM HaIpaBICHAH
Bxuouen: Bpaienne B 06paTHOM HampaBaeHUH

ILOCAL/REMOT]

Brikmouen: Ynpasnenue ¢ mynbra
Muraet: YnpasieHue ¢ 3aporpaMMHPOBAaHHOTO BXO/a
BxmoueH: YnpasieHue depes IoclieJoBaTeIbHbIH TOPT

[TRIP|

Brikmouen: HopmaneHas padora
Muraert: [Ipenynpexaenue o neperpyske

5.1.3.2 Onucanue cBeTOAHOIHON MHIMKAUUM €IMHUL H3MepeHHUst

Wupukamms Omnucanue
Hz YacroTa, 'y
A Tox, A
\% Hanpsioxenue, B
RPM CKOpoCTb, 00/MHH
% Houst, %
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5.1.3.3 udposoii qucnJei

Hudposoii qucruieit npencrapiseT coOoi MATUPA3PAAHBIN JKUAKOKPUCTAIITMYSCKUA HHIU-
Karop, Ha KOTOPBI MOXKET BBIBOAMTHCS MH(OpMaius, Kacarouasics (GpyHKIHOHUPOBAHUS IIpe-
oOpa3oBarens, a TaK ke KOJbl OLINOOK.

5.2 Pabora ¢ npeoGpa3oBaTesieM 4acTOTbI

5.2.1 YcraHoBKka napamMeTpoB

MeHro mynbTa yIpaBlIeHUs HIMEET TPH YPOBHS

»  I'pynmsl GyHKIMOHATIBHBIX TapaMeTpOB (TIEPBEI YPOBEHB);

»  OyHKOUOHAIBHBIE TAPAMETPHI (BTOPOH YPOBEHB);

»  3naueHns QyHKIMOHAJIBHBIX NaPaMeTPOB (TPETHH YPOBEHD).

Ipumeyanue.

Haoicamue xrasuws tPRG/ESC| u |DATA/ENT1 6 MEHIO mpembvbe20 YPOGHs NPUBOOUN K 603-
8pamy 8 MeHi0 8mopo2o yposHs. B ciyuae nasgcamus xnasuwiu YCMAHOBNEHHBII ¢

nOMOWbIO NYTbMa napamemp 6yoem coxpameH, a npeobpazoseament nepetioem ¢ MeHio mMopo2o
VPO8HS K KOOy Cliedylouje2o napamempa; Haxcamue Kiaeuuiu npusedem Kk 6036panty
K KOOy 2M020 dice napamempa 8 Menio 8mopo2o yposhs 6e3 COXpaneHus 6H08b YCMAHOBIEeHHO20
3HAYeHUs.

Puc. 5.2 YeranoBka 3HaueHHI TapaMeTPOB

Ecnu 3HayeHue mapameTpa B MEHIO TPETHETO YpOBHS HE UMEET MHIAIOLIEro paspsija, 3TO
O3HAYaeT; 4TO 3HAYEHHE ITapaMeTpa He MOXKET OBITh H3MEHEHO. BO3MOXHBIME IpHYMHAMU MO-
TyT OBITh CIEAYIOIHNe:

»  JlaHHBIi apaMeTp HEe HOJICKUT M3MEHEHHUIO, HAIIPUMeEp, BCIICICTBHE TOTO, YTO €ro 3Ha-
YEHHE OIPEe/IeNSIeTCs] aBTOMAaTHUIECKH, JIHO0 TOM B CIIydae, €CJIM 3TO 3alliCh O ITapaMeTpax
(yHKIHOHHPOBAHHUS H T.IL.;

»  JlaHHbIi mapameTp He MOUISKUT U3MEHEHHUIO B IIpoLecce paboThl, HO MOXKET OBITh H3Me-
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HCH B COCTOSAHHHU OXXHJIAHHWS.

5.2.2 Copoc curHajia omuoKu

Ecnu npeoGpa3oBaresb 4acTOThl JUArHOCTHPOBAJI OIIMOKY, HA WHAMKATOP BBIAAETCS COOT-
BEeTCTByIoIIee coobmenne. g cOpoca curHana OMMOKHM MOXXHO HCIIOJIB30BAaTh KJIABHIIY
WK COOTBETCTBYIOIIMH BXOJl, 3aIPOrpaMMHPOBAHHbIN ITyTeM YCTAHOBKH 3HAYEHHs
napamerpa rpynmsl P5. Ilocne cOpoca ommbku mpeobpa3oBaresib 4aCTOTHI MEPEXOAUT B CO-
ctostHue oxxupanus. [loka He OyneT cOpoleH curHan omuoKy, mpeodpa3oBaTeb YacTOThI OyneT
HAXOJIUThCS B PEXKUME 3aIPETa 3aIyCcKa, 1 He CMOXKET (yHKIIHOHUPOBATb.

5.2.3 ABTOMaTH4YecKasi HACTPOiika MapaMeTPOB J1eKTPOABUrATe sl

Ecnu BbIOpaH BEKTOPHBIH COCOO ynpaBneHus 0e3 oOpaTHOil CBA3M, B MaMsATh Ipeobpaso-
BATEJNs YAaCTOThI CJEAYeT BBECTH MapaMeTphbl C IIMIbAUKA JIBUraTels, MOCKOIbKY (yHKLHS aB-
TOMAaTUYECKOH HACTPOMKM MCHOJIB3YyEeT MX B IIpolecce padoThl. BO3MOXHOCTH BEKTOPHOTO
yNpaBJIEHUs] BO MHOTOM 3aBHCST OT TOYHOW HACTPOMKM MapaMeTpOB JABUraTeIs.

[Topsinox mponeaypsl aBTOMAaTH4eCKON HACTPOUKHU CIIEIYIOLIHH.

Ilytem ycranoBku 3HaueHus napameTrpa P0.01 BeiOepure B KauecTBe yNpaBisAIOLIETO yCT-
pOWCTBA MyNIbT yIPABICHHUS.

BBeauTe 3HaYeHMS CICAYIOUMX MapaMETPOB B COOTBETCTBUM C IMapaMETPaMU HCHOIb3ye-
MOTO 3/1E€KTPOBUTATEIS:

P2.00: HomuHaneHast MOLITHOCTD 3JEKTPOABUT AT,

P2.01: HomuHanbHas 4acTOTa 371E€KTPOIBUTATEIS;

P2.02: HomuHanpHast CKOPOCTb 3JIEKTPOABUTATEIS;

P2.03: HomuHansHOE HanpsHKEHUE 3IEKTPOIBUTATENS;

P2.04: HoMuHanbHbIH TOK 37I€KTPOIBUTATE.

Ilpumeuanue.

Hazpy3zka Oondicna 6vimv mexanuuecku OmcoeOuHeHa om o0euzamens, 6 NPOMUGHOM
cyuae 3HAYEHUA €20 NApamMempos, OnpeoesieHHble 6 npoyecce A6MoMamuieckoil Hacmpoi-
KU, Mo2ym 0blmb HEKOPPEKNHbIMU.

VYcranoBute 3HaueHue mnapamerpa P0.12 paBHbiM 1 (meTanbHO HpOIECC aBTOMATHUECKON
HACTPOWKY MpUBEJCH B onucanuu (yHKuuoHadpHOTro mapamerpa P0.12) u Haxxmwute @ Ha
mynbTe ynpasienus. [Ipeo6pa3oBaTens 4acTOThl aBTOMAaTUYECKH OMPENEINT CIEAYIOMUe mapa-
METPBbI AIEKTPOABUTATENS:

P2.05: ConporuBnenne 0OMOTKH cTaTOpa;

P2.06: ConporuBnenne 0OMOTKH POTOpPa;

P2.07: UngyKTUBHOCTH OOMOTOK CTAaTOpa M POTOPA;

P2.08: BzauMHyt0 HHIYKTUBHOCTH OOMOTOK CTaTopa U poTopa;

P2.09: Tox nBuraresns B pekuMe XOJIOCTOTO XOAa.

Ha sToM npornienypa aBTOMaTH4ecKoi HACTPOWKU CUMTAETCS 3aBEPIICHHOI.
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5.2.4 YeraHoBKa KoJa 10CTyna

[IpeoGpazoBarenu gactoTsl cepun ES022 mmeroT QyHKIUIO 3alIUTHl KOZOM AOCTYMA MOJb-
3oBarens. Eciau 3Hauenne mapamerpa P7.00 ycTaHOBIEHO OTIMUHBIM OT HyJsl, OHO SIBIISETCS
KOJIOM JI0CTyma none3oBarens. Koi nocTtyna HaunHaeT AeiicTBOBaTh depe3 OJHY MHHYTY C MO-
MEHTa yCTaHOBKHM 3HaueHHsi mapamerpa P7.00. Ecnu nanHas (yHKUuuMsl akTHBHA, B Ciiydae Ha-
KaTus KIABUIIM BXOZA B PEKHM INPOTPaMMHPOBAHUS , Ha JAucIiee OToOpasuTcs
«0.0.0.0.0», 1 I MpOmOIKEHUST pabOTHI ONEpaTopy MOTpeOyeTcss BBECTH NPABUIBHBIA KOX
JOCTyTMa.

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

5.3 PaGounii pe:kum

5.3.1 3arpy3ka npu nopaye NUTAHUS

[pu mogaue NUTaHUs TPOMCXOMUT MEPBUYHAS 3arpy3Ka Mpeodpa3oBaTens 4acToThl. B aTom
pexuMe Ha MHIUKaTope oToOpaxaercs «8.8.8.8.8». [Tocie Toro, kak mepBUYHas 3arpyska Oyaer
3aBepllICHa, IPe00Pa30BaTeb YaCTOThI IEPEHICT B PEIKUM OXKHUJIAHUS.

5.3.2 Pe:kuM o:kMIaHUS

B pexxumax paboThl M OXKHJaHHA Ha AUCILUIEE MOTYT OTOOpa)KaThCs Pa3IMYHbIC TapaMETPHI.
Bb160p oToOpaxaTh WM HE 0TOOpaXkaTh TOT MJIM MHOM MapamMeTp MOXeT ObITh CHIeIaH mocpes-
CTBOM IpOrpaMMupoBaHus napamerpoB P7.06 (unaukauus B pabouem pexume) u P7.07 (uaau-
Kalys B pexuMe oxkuaanus). [TIopsaok HACTPOHKH MHANKALMK B YKa3aHHBIX PEKUMAaX JeTAIbHO
U3JI0KeH B onucaHuu napamerpos P7.06 u P7.07.

B pexxume oxumaHus MOXKeET ObITh HACTPOSHA MHIUKALKUA 9 mapamMeTpoB, a MMEHHO: 3a/1aH-
Has 4acToTa, HAaNPsDKEHHE 3BEHA MOCTOSHHOTO TOKA, COCTOSIHUE BXOJHOTO KIEMMHHKA, COCTOSI-
HUE BBIXOIHOTIO KJIEMMHHUKA, ycTaHoBKa PID-perynsaropa, otkinuk PID-perynaropa, HanpsbkeHue
Ha aHajorosoM Bxoze All, 3HaueHHe curHanza Ha aHanoroBoM Bxofe Al2 1 HOMep 4acTOTHI pe-
XHMMa MHOTOCTYIEHYaTOH ckopocTu. OToOpaxaTh WM HE OTOOpaXkaTh 3HAUCHHE KaXKAOTO M3
3THX NapaMeETPOB MOXKET OBITH ONPEAENEHO YCTAaHOBKOW COOTBETCTBYIOLIMX OMTOB MapameTpa
P7.07. Ilepemerienue Mo MEHIO KOJIOB IapaMETPOB OCYLIECCTBIAETCS C IOMOIUBIO KIIABHIIH
(ans mepeMenieHus Mo KoAaM IapaMeTpOB CIeBa HANpaBO) MM C IOMOILBIO OAHO-
BPEMEHHOTO Ha)KaTHs KIIaBHII |DATA/EN’I1 + |QUICK/JOG| (m1s mepeMeleHus Mo KoJaaM Ia-

paMeTpoB cIIpaBa HaJIEBO).

5.3.3 Padounii pe:kum

B paGouem pexume MOXET ObITh HACTPOCHA MHAMKALMA 15 mapaMeTpoB, a HUMEHHO: BBIXOJI-
Has 4acToTa, 3a/laHHasl YacToTa, HAMPSHKEHUE 3BeHa MOCTOSHHOTO TOKA, BEIXOJHOE HalpsDKEHHeE,
BBIXOTHOHM TOK, BBIXOHAs MOLIHOCTb, BBIXOAHOM MOMEHT, ycTaHoBKa PID-perymsropa, OTKIMK
PID-perysaropa, COCTOSIHHE BXOAHOTO KIEMMHHKA, COCTOSIHHE BBIXOIHOTO KJIEMMHHKa, HAIps-
JKEHHe Ha aHajoroBoM Bxoze All, 3HadeHHe CHrHaja Ha aHaynoroBoM Bxone AlI2 m Homep yac-
TOTBI PEKMMa MHOTOCTYNEHUYaTol ckopocTu. OToOpaxkarh WM He 0TOOpa)xKaTh 3HAYCHUE Kax-
JIOTO U3 3THX IapaMeTPOB MOXET ObITh ONPEISNICHO YCTAHOBKOIM COOTBETCTBYIOIIMX OUTOB ITa-
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pametpa P7.06. Ilepemerienne mo MEHIO KOJOB NapaMeTPOB OCYIIECTBISACTCSA C MIOMOLIBIO KiIa-
BUIIH (nns mepeMelieHys 1Mo KoAaM MapaMeTPoB CJeBa HANpaBo) MIIM C MOMOIIBIO
OJJHOBPEMEHHOTO HA)KaTHs KJIaBHUI |DATA/EN"I1 + |QUICK/JOG{ (m1s mepemenieHus Mo KoaaMm
MapaMeTpoB CIpaBa HaJIEBO).

5.3.4 Pe:kuM oIIHOKH

B pexume ommOKd KpoMe OTOOpakeHHsl MapaMeTpoB pekMMa OMMOKH MpeoOpa3oBaTenb
4acTOThl 0TOOpaXkaeT NapaMeTphl pekuMa oxkuaanus. IlepeMenienne Mo MeHIO KOJOB IlapaMeT-
POB OCYIIECTBIACTCS C HOMOIIBIO KJIABUIIIH (W1s mepeMeneHns 1o KojaM lapamer-
pOB ClIeBa HAIPaBO) WM C IOMOIIBIO OJHOBPEMECHHOTO HAXKATHUS KJIABHIL +
(U1 nepeMeneHts 1o KojlaM IapaMeTpoB crpasa Haneso). CM. paszen 7.
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5.4 BbIcTpBIii BBOJ B IKCIIYaTALUIO

Hauano

BeiGepure pexuM ynpaBieHus

YcranoBuTe
napamMeTphbl FPyIIbl
P2

}

Her

Y

BriGepuTe HCTOUHMK
YHPaBIAOIIHX KOMaHI
(nactpoiite P0.01)

‘Yeranosure Bpemst
YCKOpEHUsI/3aMeIIeHHs.
(P0.08, P0.09)

l

)

l

Hacrpoiite mapamerps,
OIPEEIAIONIHE 3a/[aHHE YaCTOThI
(P0.02, P0.03)

Hactpoiite pexum 3amycka
(P1.00)

}

VYceranoBute BpeMst
YCKOPEHHs1/3aMeUICHHS
(P0.08, P0.09)

)

Hacrpoiite pexum ocTaHoBa
(P1.05)

|

Bxurounte npeobpasosareis. Eciu on
paboraeT HEKOPPEKTHO, 0OpaTuTech K
Paznenv 7

TTpusos paboraer,
KaK 0XKH1a10Ch?

Ja

[Mpousseaute
aBTOHACTPOIKY
HapameTpoB JIBUraTess

Puc. 5.3 AnropuTt™ GBICTPOTO BBOZA B IKCILTYaTAIHIO
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6. ITonpoOHoe onucanne GPYHKIHOHAILHBIX IAPAMETPOB
6.1 I'pynna ocHOBHBIX (YHKIIMOHAJILHBIX apamMerpos PO

Bo3MmoxHbIE 38.BOI[CK3}I

ITapamerp | HammeHoBaHue Omucanue
3HAYCHHS YCTaHOBKA

I 0: BextopHoe 6e3 00paTHOH CBsI3U
P0.00 1: Tlo AUX 0-2 0
yHpaBICHUS :

2: YrpaBieHHe MOMEHTOM

0: BexkTopHoe 6e3 o6paTHoii cBsa3u: [Llupoko ncronb3yercs B NPUBOAAX, B KOTOPBIX HEOOXOAMMO- obecrie-

YHUTH OONBIIOH MOMEHT IPH HU3KOH CKOPOCTH, HOBBILICHHYIO TOYHOCTD IOJIEPKAHUSA CKOPOCTU U BBICOKYIO

CKOPOCTh PEaKIUH CHCTEMBI, TAKMX KaK CTaHKH, TEPMOIUIACTABTOMATHI, LEHTPU(Yru, HPOBOIOU-

HO-BOJIOYMJIBHBIC CTAHBI U T.IL.

1: Mo AUX: MoxeT NpUMEHATHCS BO BCEX OCHOBHBIX THIAX MPUBOJIOB, HE TPEOYIOIIMX BBICOKOTOUHOI

YCTaHOBKH H TIOAJEPKAHUS CKOPOCTH, TAKNX KaK HACOCHI, BEHTUIIATOPHI U T.I.

2: YnpapieHHe MOMeHTOM: MOXKET NPUMEHATHCS B NIPUBOAAX, HE TPEOYIOIIMX BBICOKOTOYHOTO IMOAAEP-

JKaHHS MOMEHTA, TAKUX KaK IIPOBOJOYHO-BOIOYMIIBHBIE CTaHbL B pexxuMe ynpaBieHHsS MOMEHTOM CKOPOCTh

JIBUTATeNsl 3aBUCUT OT CTENCHU HArpy3KH, a 3aJaHHbIe IapamMeTpsl BpeMeH yckopeHus/3amemnenus (P0.08,

P0.09, P8.00 1 P8.01) He aelicTBYIOT.

Tpumeuanue.

> Ecnu 3nauenue napamempa P0.00 ycmanosneno pasuvim 0 unu 2, npeobpazosameib 4acmomsl Mo-
JKcem ynpagiams mMoabko 0OHUM osucamenem. [[ns ynpagienus HecKonbKuMy 0gueamensimi 3HaveHue
napamempa P0.00 oonsxcro 661ms ycmanosneno pagrvim 1.

> Ecnu 3navenue napamempa P0.00 ycmarnogneno pasoim 0 unu 2, HeobXo0uMO 8bINOIHUMb ABMOMA-
MUYECKyI0 HacCMpoIKy napamempos 08uU2ames.

> Ecnu 3nauenue napamempa P0.00 ycmanosneno pasuoim 0 unu 2, 0na obecneyeHus Iyyuux Xapax-

MepucmuK ynpasienus O0IHCHbl ObIMb KOPPEeKMHO Hacmpoensl napamempsl PID-pezynamopa (P3.00

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

3HAYCHHS YCTaHOBKA

0: [TynpT ynpaBneHus

HcTounuk ynpasisio- X o

P0.01 1: IIporpaMmMupyeMBlii BXOJ 0-2 0
IIUX KOMaH/ o
2: INocneoBaTenbHbI MOpPT

VIIpaBISIOIIMMY KOMaHIaMH TIpe0Opa3oBaTelst YacTOThI SBIISIOTCS: IIYCK, CTOII, BPAIllCHUE BIIEpEes, Bpalie-
Hue Hazax, [IIAT, cOpoc curnana ommoOKy U T.II.

0: ITyasT ynpasaenns (COOTBETCTBYIOIIMI CBETOHO BHIKIIIOUCH);

Jlns 3ammycka/ocTaHOBA MCIIONB3YIOTCS KIABHUIIN u . Ecim MHOTO(MYHKIIMOHAIbHAS KIaBH-
ma 3alporpaMMHpPOBaHa Ha IEPEKIIIOYCHNE MEXITY PEKIMaMH IPSIMOTro/00paTHOTO BPAILCHYIS
(3Hauenue mapamerpa P7.03 ycTaHOBIIEHO paBHBIM 1), OHAa MOXXET OBITH HCIIOJIB30BaHA JJIsl CMEHBI HAIpaB-
JIeHHs] BpalleHus JBHraTesisi. B pabodyem pexuMe OIHOBPEMEHHOE Ha)KaTHe KJIABHII "
NIPUBEJIET K OCTAHOBY BBHIOETOM.

1: Ilporpammupyemblii Bxoa (CBeToaMON MUTraeT)

Komanzpl, BrIIo4asi BpalieHue B NpsMOM U oOpatHoM Hanpasnenusx, LIIAD Bnepen, IIAI' Hasax u T.o.
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HOJAIOTCS € HOMOIIBIO MHOTO(YHKIIMOHATIBHBIX IPOrPaMMHUPYEMbIX BXOJIOB.
2: IocaenoBarebHbIii NOpT (CBETOANMON BKIIFOYEH)
VipasneHue paboToil mpeoOpa3oBaress YaCTOThI OCYLIECTBISIETCS ¢ BEAYIIEro YCTPOHCTBA MO KaHAIy CBSi-

3HU.

BosmoxHble | 3aBoackast

ITapamerp | HammenoBanue Omnucanne
3HAYEHHs YCTaHOBKA

0: 3HaueHUe YaCTOTHI, yCTAHOBICHHOE C
nomoutsio ¢pyukuun BOJIBIIE/MEHBIIE,
COXPAHHUTCS IIOCJIE BBIKITIOUCHHUS ITINTAaHUS
1: 3HaueHNe YaCTOTHI, yCTAHOBICHHOE C
nomouipsio ¢pyukuun BOJIBIIE/MEHBIIE,
HE COXPAHHUTCS I10CNIE BBIKIIIOUCHHS ITUTa-
HUS 0-3 0
2: 3HaueHue YaCTOThl YCTAHOBUTH HEBO3-
MOKHO

3: 3HaueHNe YaCTOTHI BO3MOXKHO YCTAaHO-
BHTb TOJILKO B paboueM pexuMe, mocie
OCTaHOBKH 33JaHHOE 3HaUeHUE HE COXPa-
HHUTCS

CaoiicTBa
GbyHKIMN
BOJIBILE/
MEHBIIE

P0.02

0: ITonp3oBaTenb MOXET 3aaTh 4acToTy ¢ nomouisio Gpynkiuu BOJIBIIIE/MEHBIIE. Ilocne BEIKITIOUCHUS

IIUTAaHWS 33JaHHOE 3HAYEHNE YACTOTHI COXPAHHUTCS.

1: TTonp30BaTens MOXeT 3a1aTh 4acToTy ¢ nomombio Gynkuuu BOJIBIIIE/MEHBIIIE. ITocne BeIKIITOYeHHS

IIUTAaHWs 3aJaHHOE 3HAYEHNE YACTOTHI HE COXPAHHUTCS.

2: TTomp30BaTeb HE MOXKET 3aaTh 4acToTy ¢ nomompio Gynkinn BOJIBIIE/MEHBIIE. 3ananHoe panee ¢

nomouisio ¢yukiun bOJIBIIIE/MEHBIIE 3HaueHne 9acTOTHI, OCIE YCTAHOBKH 3HAUCHUS JJAHHOTLO Hapa-

MeTpa paBHbBIM 2, OyIeT COpOIICHO.

3: 3nayenne yactoTsl ¢ oMopio GyHkunu BOJIBIIIE/MEHBIIE Bo3MOXHO yCTaHOBHUTH TOJIBKO B pabo-

9eM peKHMe, II0CJIe OCTAHOBKH 33aJaHHOE 3HAYCHNE HE COXPAHUTCSL.

Ipumeuanue.

> Dyuryuss bOJIBILIE/MEHBIIIE mooicem 6bimb 3adeticmeogana ¢ nOMOWbIO- NyIbIa  YAPAeieHs
(krasuwu IE u M) a mak JHce ¢ NOMOUWbIO NPOSPAMMUPYEMBIX 8X0008.

> C nomowwio ¢ynxyuu BOJIBLIIE/MEHBILE modicem Gblmb yCMAanHo81eHA 3a0aHHAsL YACMOmd.

> Cnoco6 3adanusi yacmomor BOJIBILIE/MEHBIIIE umeem Gonee 6blcOKUll npuopumem no omtouie-
HUIO K OpyeuM cnocobam, m.e. ¢ NOMOWbIO SMOU QYHKYUU MOJICHO YEMAHOBUMb 10D0€ 3HAYEHUE bl-
XOOHOU 4ACMOMbL HE3AGUCUMO O MO20, KAKOE 3HAYEHUE 8bIXOOHOU YacCmomyl NPEeONUCHI6alom opy-
2ue cnocodbl yCmanogKu.

> Ilpu soccmanogienuu 3a600¢Kux Hacmpoex (3nauenue napamempa P0.13 ycmanosneno paguvim 1),
yemanosnentoe ¢ nomoupro Qyukyuu BOJIBIIE/MEHBIIE 3nauenue 3a0anHol wacmomvl 6yoem

copoueno.
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Bo3moxHbIe 3aBOI[CKa}I

ITapametp HaunmenoBanue Onucanue
3HAYCHHUS yCTaHOBKa
0: [TynbeT ynpasneHus
1: Anasorossriii Bxoa All
2: AHanoroBbiii Bxox Al2
- . +
P0.03 Crioco6 3aja 3: All + AI2 06 0

HUs yacToThl A | 4: PexuM MHOroCTyHneH4YaToil cKopo-
cTH

5: PID-perymnsitop

6: ITocneoBaTeNbHbINH TOPT

0: MyasT ynpasiaenust (Cm. onucanue napamerpa P0.07)

1: AnasioroBblii Bxox All

2: AnaJsioroBblii Bxox AI2

3: All + A2

3HaueHHe 3aJaHHON YacTOTHI 3aBUCUT OT CHI'HAJIOB Ha aHANOrOBHIX BXojax. All - BXoJ aHaJI0roBOro CUrHa-

na 0 - 10 B, AI2 - Bxox ananoroBoro curana Hanpspkenust 0 - 10 B winu tokoBoro curhana 0 - 20 MA. Tun

Bxoza Al2 3aaercs yeraHOBKOM mepekmouarens J16.

Tpumeuanue.

> Ecnu ananozosomy éxody AI2 nasnavena gynryusi exooa morosoeo cuenana 0 - 20 mA, coomsemem-
gylowuil Ouanazon cuenana Hanpscenus 0 - 5 B.

> B3aumocesze 3a0aHHOU Hacmompl ¢ yposHem CUSHANA HA AHANO2080M 6X00€ NPUBedeHa 6 ONUCAHUU
napamempog P5.07 - P5.11.

> 100% cuenana na ananozo6om 6xode coomeemcmeyem maxcumanvhou yacmome (P0.04).

4: Pe;kMM MHOTOCTYIIEHYATOI CKOPOCTH

3agaHHbIe 4acTOThI ONpPECIIOTCS napamerpamu rpynnsl PA. BeiOop KOHKPETHOH 4acTOThI MPOUCXOIUT C

TIOMOII[bI0 KOMOMHAIIMK CUTHAJIOB Ha MHOTO(YHKIHOHAIBHBIX BXOJaX, 3alpOrpaMMUPOBAHHBIX JUIs BBIOOpa

YacTOT PEKUMa MHOTOCTYIIEHYATOI CKOPOCTH.

Tpumeuanue.

> Ecnu snauenue napamempa P0.03 ne pagno 4, pexcum mHozocmynenuamoui ckopocmu 6yoem umems
npuopumem 6 3a0anuu Yacmomel. B smom ciyuae mozym 6vims ycmanoenenst yacmomel ¢ 1 no 15.

> Ecnu snauenue napamempa P0.03 ycmanoeneno paguvim 4, mozym 6bims yCmaHo81eHbl 4acmomsl ¢
Ono 15.

> Peotcum LA umeem Haugvicuiuil npuopumem 6 yCmaHosKe 3a0aHHOU YACMOmbl.

5: PID-peryasitop

3HayeHHe YacTOThl 3a7aeTcs MyTeM ero Bbluucienus PID-perynsaropom. Bonee nmonpoGHO cM. onucaHue

napaMeTpoB rpymimst P9.

6: IMocseoBaTe IbHBI MOPT

3HaueHHe YacTOTHI 3a/1aeTcs yepes mopt RS485. Boiee nonpobHas nudopmarms coxepxxures B Pazaene 10.

BozmorxHbIE 3aBojckas
IMapameTp Hanmenopanue Omnucanue
3HAYCHHUS YCTaHOBKa
P0.04 MaxkcuMalbHasl 9acToTa 10,00 - 400,00 I'q 10.00-400.00 50.00
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Tpumeuanue.

> 3aoanunas wacmoma ne mooicem npesvliuiams MaKkCUMaibHyr0 4acmomty.

> Peanvnvie 8épemena YyCKOpeHus u 3ameonenus Onpede/m/omwz Mmaxcumanvrou yacmomou. Cm. onuca-

nue napamempog P0.08 u P0.09.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Bo3mMoxHbIe 3aBozckas
ITapametp HaumenoBanue Omucanue
3HAUCHUS YCTaHOBKA
P0.05 BepxHuii npenen yactoTsl P0.06 - P0.04 P0.06-P0.04 50.00
Tpumeuanue.
> Bepxnuii npeden uacmomul ne mosicem 6vims 601vue maxcumanvrou yacmomot (P0.04).
> Buvixoonas wacmoma ne mooicem npegbiuian 6epxHull npeoei Yacnomal.
Bo3moxHbIE 3aBozckas
ITapamerp HaumenoBanue Onucanne
3HAUCHHS YCTaHOBKA
P0.06 HwkHuit npesen 4acToTs 0,00 I'rg - PO.05 0.00-P0.05 0.00

Tpumeuanue.

»  Huocnuii npeden uacmomul ne modgicem 6bimp Goibiue gepxrezo npedena yacmomsi (P0.05).

»  Ecmu 3adannas wacmoma menvuie, vem P0.06, npeobpasosament uacmomst 6yoem QyHkyuonupo-

6amb, Kak npeonucwvigaem 3navenue napamempa Pl.12. Cm. onucanue napamempa P1.12.

Bo3morxHbIE 3aBozcKast
ITapametp HaumenoBanue Onucanne
3HAUCHHS YCTaHOBKA
P0.07 Yacrora, 3a1aBaeMas C IyJbTa 0,00 I'rg - P0.04 0.00-P0.04 50.00

Ecnu 3nauenue napamerpa P0.03 ycranosneHo paBHbiM 0, 3HaueHue napamerpa P0.07 omnpenenser Hayasb-

HOE 3HAYCHUE 3a/IaHHOM YaCTOTHI.

Bo3morkHEIE 3aBojckast
[Tapametp HaunmenoBanue Onucanune
3HAYCHHUS YCTaHOBKa
P0.08 Bpewms yckopenus 0 0,0-3600,0 ¢ 0.0-3600.0 3asucut ot
MOJIEIIH
P0.09 Bpems 3amesenus O 0,0 - 3600,0 ¢ 0.0-3600.0 3asucur ot
MoJIeNn

A Boixonnas yacrora

fMaKc———71————[\___

frarf— — | 1\
I | | I PeanbHOE
I I BpeMs.
PeanbHoe | I 3aMeUICHHIS
BpeMs I I
ycKopeHust | I ]
1 1 >
: al Bpewms

P0.08 P0.09

T

Puc. 6.1 Bpemsi yckopeHus1 U BpeMs 3aMeUICHUS

Ecxnu 3aganHas yacTtoTa paBHa MaKCUMaJIbHOM YacTOTe, peaslbHbIC BpeMeHa YCKOPEHHUSI U 3aMeUIeHUs OyLyT
paBHbI 3HaueHusAM napameTpos P0.08 u P0.09 coorBeTcTBEHHO.
Ecnm 3amaHHas 4acTOTa MEHBIlE MaKCHMalbHOH, peallbHble BpEMEHA YCKOPEHMS M 3aMeIUICHHs OymyT
MeHblIe 3HaueHu i mapamerpos P0.08 u P0.09 coorBeTcTBEHHO.
PeansHoe Bpems yckopenus (3amemienus) = P0.08 (P0.09) * 3amannas gactora / P0.04.
IIpeo6pa3zoBareny yactoTsl ceprn ES022 nmerot 2 rpyIibl BpeMeH YCKOPEHYS/3aMeICHHS.

1-a rpynmna:  P0.08, P0.09

2-a rpynmna:  P8.00, P8.01.
Tpynma BpemeH yCKOpEeHHs/3aMeIJICHHST MOXET ObITh BBIOpaHAa C IIOMOINBI0 KOMOWHAIMHM CHTHAJOB
BKJI-BBIKJI Ha MHOTO(YHKIHOHAIBHBIX BXOJaX, ONPEIACICHHBIX MapaMerpaMu rpymmsl P5. 3aBouckue
YCTaHOBKH BPEMEH yYCKOPEHHSI/3aMe NICHHS CIICIYIOLINE:
> Ipeobpa3oBareneii HOMHUHAIBHON MOIIHOCTBIO 5,5 KBT 1t Hike 10,0 c.

> ITpeoGpa3oBareneii HOMUHAIBHON MoIHOCTBIO 7,5 — 30 kBT 20,0 C.

Bpewms yckopeHus - 310 BpeMs, 32 KOTOpoe Ipeodpa3oBarelb yBEIHIUT 9acToTy oT 0 I'y 1o MakcHMabHO
gactoTsl (P0.04). Bpems 3ameieHns - 3T0 BpeMsl, 3a KOTOPOE Ipeodpa3oBaTeiib YMEHBIIUT YaCTOTY C MakK-

cumaibHoi (P0.04) 1o 0 I'm. CM. crieayromuii pucyHOK.
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> IpeoGpa3oBareneii HOMUHAIBHON MoIHOCTBIO 37 KBT 1 BeIIe 40,0 c.
Bo3moxHbBIE 3aBojcKas
[Tapamerp Haumenosanue Onucanue
3HAYCHHS YCTaHOBKaA
0: IIpsimoe
P0.10 BrI60p HarpaBiieHUs BpaLICHHS 1: O6parHoe 0-2 0
2: PeBepc 3anperieH

ITpumeuanue.

> Hanpasnenue spawjenus ogueamens 3asucum om uepeoosanus $as Ha e2o exooe.

> B cnyuae copoca nacmpoek npeobpazosamens Kk 3a800CKuUM YCIMAHOSKAM (nymem yCmManosKu 3uaye-
Hus napamempa P0.13 pasnviv 1), nanpasnenue epaujenus osueamens moxcem usmeHumscs. I[lepeo
npooondicenuem pabomel y6eoumecs 8 NPAGUILHOCIU HANPAGILEHUS DA EHU.

> Ecnu snauenue napamempa PO0.10 ycmanoeneno pagnvim 2, nonv3osamensb He cMOJiCen UMEHUMb

nanpagnenue epawenus osucamens nymem naxcamus kraguuu QUICK/JOG| unu uepes mnozogynk-
YUOHANBHBLIL 8X0O0.
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Bo3moxHbBIE 3aBojicKas
[Tapamerp HaumenoBanue Onucanue
3HAYEHUS YCTaHOBKa
3aBHUCHT OT
PO.11 Hecymas yacrora IHUM 0,5-15,0 xI'g 0.5-15.0
MOJIETN
Hecymas gactora IIym nBurarens VTteuka Toka SMU
1 k' Bonbire Menbuie Menbuie
10 xI'g
Mensbire Bonbme Bonpme
15 k'

Puc. 6.2 TTo6o4HBIE SIBICHUS MPU Pa3IMUHBIX 3HAUCHUX Hecylel yactoTsl UM

Hecymas gacrora MakcumanbHas MuHnManbHas
3aBozicKasi yCTaHOBKa,
HecyIas 4acToTa, HECyIlas 4acTora,
k[
Hommunan kI KI'1g
1,5-11 kBr 16 1 8
15 - 55 kBt 8 1 4
75 - 315 xBr 6 1 2

Ot Hecymell YacTOTHI 3aBHCHT YPOBEHb IIOMEX, CO3aBAaeMBIX IIPpeoOpa3oBaTeeM YacTOTHl H YPOBEHb €O

3JIEKTPOMarHUTHOTO M3ny4yenus (OMU).

YBenuueHue HecyIell 4acTOTH yaydimaeT GopMy BBIXOJHOTO HAIPSDKCHHS, YMEHBIIAET YPOBEHb FAPMOHUK

U CHIDKAeT IIIyM JBUTaTels.

Ipumeuanue.

> B 6onvuuncmee cryuaes 3a600ckue YCmanosKu Hecyujell 4acmomvl AGNAIOMES ONMUMATbHBIMIL
NOIMOMY UsMeHeHue OaHHO20 NapaMempa He PeKOMeHOYemcsl.

> Ecnu necywasn wacmoma ysenuuena no cpagHeHuio ¢ 3ae00CKOll YCMAHOBKOU, He00X00UMO yMeHb-
WUMs MOWHOCMb HASPY3KU (VEeTUUUMb HOMUNA NPeodpasosameis), max Kax ysenudenue nHecyujell
yacmomul NPUBOOUM K yeIu4eHuio nomepb, Y8eIu4eHuio memnepanypsl Cuiogoll yenu npeobpaso-
samens u y8enu4enuio 1eKIMPoOMASHUMHO20 USYHEHUSL.

> Ecnu necywas vacmoma ymenvutena no cpasHenuio ¢ 3a800CKoll YCMaHo8Koll, B03MOICHO CHUJICEHUE

MoMenma ogueamesis U yeeiuverHue mokKa 6blCOKUX capMOHUK.

Bo3moxHbie | 3aBojckas

ITapamerp HaumenoBanue Omnucanue
3HAYEHUS YCTaHOBKaA

0: He axTuBHA
1: C Bpauenuem 0-2 0
2: be3 BpaueHust

ABTOMaTHYecKas HacTponka
IIapaMeTPOB IBUTATEIIS

P0.12
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0: He akTuBHa: DyHKIMA aBTOMAaTHYECKOH HACTPONKH He 3a/1eHiCTBOBaHA.

1: C BpameHuem:

> OTKIIFOUMTE MEXaHMYECKYIO HAarpy3Ky OT JIBUTaTellst H yOeAUTEeCh B TOM, YTO JIBUIATEIb OCTAHOBIICH.

> Ilepen npoBeaeHHEM aBTOMAaTHYECKOH HACTPOWKM MPaBMIBHO BBEAMTE IApaMETphl JBUIaTels ¢ €ro
LIWIbIUKA B MaMATh HpeoOpaszoBaress 4acToThl ((GyHKIHMOHaNbHBIE mapamerpsl P2.01 - P2.05), B
MPOTHBHOM CJTy4ae 3Ha4YCHHs MapaMETPOB, ONMPEICICHHbBIC B MPOIECCE aBTOMATHYECKON HACTPOMKH,
He OylyT COOTBETCTBOBATH JCHCTBUTEIBHBIM, YTO MOKET OTPMIATEIBHBIM 00pa3oM CKa3aThCs Ha
(DyHKIHOHMPOBAHUH NPeoOpazoBaTeIIs.

> Ilepen mpoBeneHHEM aBTOMATUYECKON HACTPOMKH YCTAHOBUTE MPAaBUIIbHBIC 3HAYCHUS BPEMEH YCKO-
penus u 3amennenus (P0.08 u P0.09) B cOOTBETCTBUM € MHEPIMOHHOCTHIO JIBUTATEIIS, B IPOTUBHOM
cllyyae B MPOILIECCe aBTOMATHUECKON HACTPOWKH BO3MOKHBI CPAabaThIBAHMS 3aIUT OT MEPErpy3KH 1o
TOKY ¥ HaIPsDKEHHIO.

> IocnenoBarenbHOCTh aBTOMATUYECKOI HACTPOMKH Cileylomas:
1. YcranoBute 3Hauenue mapamerpa P0.12 paBHbIM 1, 3aTeM HaXMHUTE KJIABHILY , Ha
JcIuiel OynieT BeIBe/IeHO Muratoriee coobienue «-TUN-». [l BbIXoja U3 peskiMa aBTOMaTHYeCKOM
HAaCTPOWKH IOKa Ha Jiiciuiee MuraeTr coobienne «-TUN-» HaXMuUTe KiIaBUILy .
2. lns 3amycka pexuMa aBTOMAaTHYECKOW HACTPOMKHM HAKMHTE KIIABHIILY . Ha nucruieit 6yner
BbIBEIeHO coobmmenne « TUN-0».
3. Uepe3 HECKOIBKO CEKyHJ ABUraTeib HauyHeT Bpamarbest. Ha mucriieit Oynet BhIBeeHO COOOIICHHE
«TUN-1», a ceeroanon «RUN/TUNE» HauHeT Murarh.
4. Yepes HeCKOIbKO MUHYT Ha JHCILIei Oyner Beiiano coobuierne «-END-», koTopoe o3Ha4aert, 4To
HPOLIECC aBTOMATHYECKOIl HACTPOIMKM 3aKOHYEH, M MPeoOpa3oBareib NMEPEBEICH B COCTOSHUE OXH-
JIaHUS.
5. Jlyis BBIXOJa U3 peXkMMa aBTOMAaTHYECKOM HACTPOMKN HAXKMHTE KIIaBUILY A

Tpumeuanue.

DyHKYUs ABMOMAMUYECKOU HACMPOUKU MOdcem Oblmb aKmMusupo8ana moawbko ¢ nynoma ynpasienus. 1o

oKOHuaHUY padomul GYHKYUU A6MOMAMUYECKOl HACMPOUKU Ul 6 ciyyae ee ommenvl napamempy PO0.12

b6yoem asmomamuuecku npuceoero 3navenue 0.

2: Be3 Bpauienusi:

> ABTOMaTH4ecKas HacTpoika 0e3 BpalleHHss MOXKET ObITh MCIOJIb30BaHA B TOM CIIy4ae, €CJIU OTKIIIO-
YeHHE MEXaHUYECKOH Harpy3KH OT JJBUTATElIs 3aTPYIHECHO.

> 3a MCKIIIOYEHHEM MiIara 3 MocjeI0BaTelbHOCTh ABTOMATHIECKON HACTPOMKU 6e3 BpaIlleHUs COBIagaeT
C HOCJIe/IOBATEIbHOCTHIO aBTOMAaTHUECKON HACTPOIKH C BPAIICHHEM.

Tpumeuanue.

B pexcume asmomamuueckoli Hacmpouiku Oe3 spaujeHus: He OyOym onpeoenieHvl 83aumMHas UHOYKIMUBHOCb

pomopa u cmamopa u moxk osucameis be3 nazpysku. Ilonvoeamens Modcem 8pYUHYIO YCMAHOSUMb 3HAYe-

HUsL OGHHBIX napamempoes, eciu OHU U36ECNHbL.
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Bo3morxHbIE 3aBojckast
ITapametp HaumenoBanue Omucanue
3HAYCHUS YCTaHOBKa
0: He akTHBHO
Boccranossenue 1: BoccTaHOBHTB 3aBOJICKHE yCTa
P0.13 3aBOJICKHX ' Y 0-2 0
CTAaHOBOK HoBKH
Y 2: OumcTuTh 3arucK 06 ommdKax

0: He akTBHO

1: [IpeoGpa3oBaresb BOCCTAHABIMBACT 3aBOJCKUE YCTAHOBKH, 38 HCKIIOYCHHEM MapaMeTpoB rpymmsl P2.

2: [Ipeobpa3oBarens CTHPAET BCE 3allUCH 00 OLINOKAX.

ITocne okOH4YaHHs TPOLEAYPbl BOCCTAHOBICHUS 3aBOJACKHMX YCTAHOBOK 3HAaYCHHE JAHHOTO MapameTpa aBTo-

MaTH4Yecku OyJeT yCTaHOBIICHO paBHBIM 0.

Bo3moxHbIe 3&BOZ[CK3,$(
3HA4YCHUL

ITapamerp | HaumeHoBaHue Onucanue

YCTaHOBKA

DyHKIUSA aBTO-
YHKI . 0: BeikiroueHa
MaTHYECKON

P0.14 1: BkiroueHa Bce BpeMst 0-2 1

PETyJIHPOBKU
2: BrIkiiodeHa BO BpeMsl 3aMe ICHHS
HaIPsDKSHUS

OyHKIMS aBTOMAaTHYECKOH perymupoBkn HampspkeHus (APH) oGecreunBaeT cTaOWIBHOCTH BBIXOJHOIO
HaIpsDKEHUS peoOpa3oBaTelis IPY W3MEHESHNUH HAIPSHKEHUS 3BeHA NOCTOSTHHOTO Toka. Eciu dynkmus APH
BBIKITIOUEHA B TPOIIECCE 3aMEICHHsA, BPeMs 3aMeluIeHus OyneT Kopode, HO 3HaUYCHHE CHIIBI TOKa Oyzmer
cimkoM GonbmmM. Ecnu ¢ysakims APH BkittodeHa Bce Bpems, 3aMelyIeHHE OyleT IIMTHCS JOJIbIIE, HO

3HAQYCHHUEC CHUJIBI TOKa 6yz[eT MCHBIIIC.
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6.2 T'pynna ¢pyHKIHOHAJIBHBIX NAPAMETPOB YIPABJIEHHUS 3alyCKOM H 0cTaHOBOM P1

Bosmoxxnble | 3aBojckast
ITapamerp HaumenoBanue Onucanue
3HAYCHHs yCTaHOBKa
0: IIpsmoii 3amyck
Cnoco6 p Y
P1.00 1: TopMoOKeHHE TOCTOSHHBIM TOKOM M 0-1 0
3aIrycKa
3aIrycK

0: Ipsimoii 3amyck: [[Buraresns 3amycKaeTcs Ha HA4albHOW 4acTOTE, ONPEAEICHHON 3HAYEHUEM IapamMeTpa

P1.01.

1: TopMoskeHHe MOCTOSIHHBIM TOKOM H 3amyck: IIpeoOpa3oBaTenb BbITAaeT Ha BBIXOJ IOCTOSHHBIN TOK,

3aTeM 3alyCKaeT JBHMraTeib Ha HayanbHOW uyactore. CM. ommcanue mapamerpoB P1.03 u P1.04. /lanHas

(GYHKIHSA MOXET HCIIONb30BaThCS UL 3aIlyCKa JBUTATETeH ¢ HArpy3KaMH, XapaKTepu3yIOMIUMUCS He3HAYU-

TCJIbHBIM MOMCHTOM MHEPIIMU U NICPEJ 3aILyCKOM MOXKET IOraCuTh UX BpaIlICHUE.

BozmorkHbIE 3aBojckast
ITapametp HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKA
P1.01 Hauanpnas gactora 0,00 - 10,0 I'ry 0.00-10.00 1.5
IIpoomKUTENBHOCTD
P1.02 20 o 0,0-50,0c 0.0-50.0 0.0
HAYaJIbHOM YaCTOTHI
> IlpaBunbHasE HacTpoliKa HaYaIbHOW YacTOTHI HO3BOJISIET YBEIHYUTh ITyCKOBON MOMEHT.
> Ecnu 3HaveHue 3alaHHOM YacTOThl MEHBILIE HA4YaJbHOW, MPeoOpa3oBaTellb OCTAHETCS B PEKHME

oxuganus. Ceeronuon RUN/TUNE| B 3ToM cityyae 3aropuTcs, HO HalPsDKCHHE Ha BBIXOJ Ipeodpa-
30BaTelIs YaCTOTHI ITOIAHO HE OyJeT.

> HavanpHast yacTota MOXKET OBITH MEHBIIIE, YeM HIKHUIN npeaen yactoTsl (P0.06).

> ODyukuus, 3a1aBaeMas napamerpamu P1.01 u P1.02 He paGortaer npu cMeHe HalpaBJICHHS BPAILCHHUSI.

3ajaHHas yacToTa

Hawanpnas gactora
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P1.02

Puc. 6.3 Jluarpamma 3amycka
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BosmoxHble | 3aBoackas
ITapameTp HaumenoBanue Omucanue
3HAYCHHS YCTaHOBKA
YpoBeHb MOCTOSIHHOTO TOKA B
P1.03 peXuMe JTUHAMUYECKOTo 0,0 - 150,0% 0.0-150.0 0.0
TOPMOKCHHS
Bpewms neiicTBUS OCTOSHHOTO
P1.04 TOKa B PeXHUME 0,0 -50,0 ¢ 0.0-50.0 0.0
JMHAMHYECKOTO TOPMOXKCHUS

ITocne BKmMOYeHHsT pabodero pexuma IpeoOpa3oBareb YacTOTHI CO3aeT TOPMO3SIIINI MOMEHT IOCTOSH-

HbIM ToKOM 3HaueHus P1.03 B reuenue Bpemenu P1.04, o ucreueHUN KOTOPOro HAYMHAET YCKOPEHUE.

Ipumeuanue.

> Topmooicenue nOCMOSHHLIM MOKOM 6Y0en OCyuecmeiamvpCsi MoabKo 8 MoM ciyyde, eciu 3HaueHue
napamempa P1.00 ycmanoeneno pagnvim 1.

> Topmooicenue nOCMOSHHBIM MOKOM He 6y0em 0Cywecmensimovcs 6 moM Ciyyde, eciu 3Hauenue napa-
mempa P1.04 ycmanoeneno pasnvim 0.

> 3nauenue napamempa P1.03 onpedensemcs 6 npoyeHmuom OMHOWEHUU OM HOMUHAILHO2O MOKA

npeo6pa306ame/m. Bonvuiee 3nauenue nocmosinHo2o moxa cozoaem O0nbuuil mopMO3ﬂu4u11 MOMEHm.

BosmoxHble | 3aBojckas
3HAYCHUS YCTaHOBKA

0-1 0

ITapametp HaumenoBanue Onucanue

0: 3ameuIeHne 10 OCTaHOBKU

P1.05 Pexxum ocranoBa
1: OcTaHOBKa BEIOEIOM

0: 3amensieHne 10 OCTAHOBKH

Ipu moxaye KOMaHIbI HA OCTAHOB IPE0OPa30BaTesb MOHIKACT YaCTOTYy Ha BBIXOZIC B COOTBETCTBUH C BBI-
OpaHHBIM BPEMEHEM 3aMEJICHUS 110 MOJHON OCTaHOBKH.

1: OcTaHoBKa BbIOEromM

I1pu mozmave KOMaHIbl Ha OCTAHOB IPeoOpa3oBaTeb HEMEJICHHO CHUMAET BBIXOJHOE HampshkeHUe. JlBura-

TeJb OCTaHABJIMBACTCS BBIOCTOM 32 BpeMs, ONIPEACTIAOUICECSI MOMEHTOM HHEPIINU IIPUBOAA.

BennunHa NOCTOSHHOTO TOKa pexuMa JMHAMHUYECKOro TOpMOXeHHs: 3HaueHue mapamerpa P1.08 ompene-
JSeTCS B NMPOLICHTHOM OTHOIICHWH OT HOMHHAJIBHOTO TOKa HmpeoOpa3soBarelns 4acToThl. borbluee 3HaueHne
MOCTOSIHHOTO TOKA CO3/1aeT OOJIbLINI TOPMO3SIINI MOMEHT.

BpeMst TOpMO>KEHHUSI TTOCTOSIHHBIM TOKOM: JIaHHOE BpeMsi ONpeensieT JUIMTEIbHOCTh PEXHMa AUHAMMYE-
CKOTO TOPMOXEHHS IOCTOSTHHBIM TOKOM. Eciti 3HaueHue JaHHOTO mapaMerpa paBHO 0, (yHKIHS TOPMOXKeE-

HHUA TOCTOSTHHBIM TOKOM 6y,£leT OTKJIFOYECHA.

Brixonnas gacrora

Bpewms

BI)IXOIIHOC HampsHKCHUE |

P1.04 b
Bpewms

Puc. 6.4 I'paduk pexxuma TOPMOXKEHHSI TOCTOSHHBIM TOKOM

Bo3moxHble | 3aBoackast
Ilapametp HaumenoBanue Onucanue
3HAYCHUS YCTaHOBKa

MepTtBas 30Ha CMEHbI
HaIpaBJIeHUSL

P1.10 0,0 -3600,0 ¢ 0.0-3600.0 0.0

Bo3moxnsle | 3aBojckas
ITapametp HaumenoBanue Omnucanne
3HAYCHHS YCTaHOBKA
P1.06 Hactora Haaza TopMOKeHs 0,00-P0.04 | . 0.00-P0.04 0.00
HOCTOSIHHBIM TOKOM
P1.07 Bpewms 3a1epKKH TOPMOXKCHUS 0.0 -50.0 ¢ 0.0-50.0 00
IIOCTOSIHHBIM TOKOM
P1.08 BennunHa mocTOSIHHOTO TOKA PeXKAMa 0.0 - 150,0% 0.0-150.0 00
JIMHAMHYECKOTO TOPMOXKSHUS
P1.09 Bpemst TOpMOXKeHHs TIOCTOSHHBIM 0.0-50.0¢ 0.0-50.0 0.0
TOKOM

YacToTa Havaga TOPMOKEHHUs IIOCTOSHHBIM TOKOM: PEXHM IHHAMHYECKOTO TOPMOXKEHHS IOCTOSHHBIM TO-
KOM aKTHBHPYETCs, KOT[a 9acToTa Ha BBIXOJE MpeoOpa3oBarenst JOCTUIAeT 3HAYCHHS, YCTaHOBICHHOTO
napamerpoM P1.06.

Bpemst 3aiepKKi TOPMOXKCHHS [IOCTOSIHHBIM TOKOM: Ilepel BKIIFOYCHHEM PEeXHMa JHHAMUYECKOIO TOPMO-
JKEHHs TIPeoOpas3oBaTellb YaCTOTH CHUMAET HAIPSDKCHHE C BBIXOJA Ha YCTAHOBJICHHOE 3THM MapaMeTpOM
Bpemst. JlaHHas (hyHKIHS MO3BOJSCT UCKITIOYUTH CpabaThlBaHKUE 3aIUTHI OT MEPErpy3KH 10 TOKY, KOTOpPOe

MOKET IIPOUCXOAUTH BCIEACTBUE MONBITKH TOPMOKEHUS HA CIIUIIKOM BBICOKOU CKOpPOCTH.
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I[aHHBIﬁ napaMeTp yYCTaHaBJIHMBACT BPEMS JIEUCTBUS HyHeBOﬁ YaCTOTBI Ha BBIXOJIC npeo6pa3OBaTenﬂ npu

HOCTYIUIEHMHU CHI'HAJIa CMEHBI HalpapjieHus BpanieHus. CM. clieqyromui pucyHoK.

Beixonsas gactora

MeprBas
30Ha

Brnepen :
I
l

Hazan

Puc. 6.7 MeptBast 30Ha CMEHBI HallpaBJICHHs
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6.3 T'pynna ¢pyHKIHOHAJIBHBIX NapaMeTPOB JBHraTeJist P2

ITapamerp HaumenoBanue Omucanue Bosmoskme | 3apozckad
3HAYCHUS YCTaHOBKA
PLII JeiictBue curnana BIIEPEJI/HA3ZA | 0: BoikitoueH 0-1 0
: IIpYU 0Ja4¢ NUTAHUS 1: Bxirouen

Tpumeuanue.

»  Jlannas gynxyus modxcem Gvimv aKmMueHa MOIbKO 8 MOM Clyuae, eciu 8 Kaiecmee UCMOUHUKA KO-
MAHObL 3aNYCKA 8bIOPAH MHO20QYHKYUOHANbHLI NPOSPAMMUPYEMbLIL 8X0O.

» Ecnu snauenue napamempa P1.11 ycmarnogieno pasuvim 0, 6 ciyyae, eciu na 6x00 BIIEPE/[/HA3A/]
nooamn coomeemcmeyioOwull cueHa, npu nooave NUManus NPeoopazoeamenb ne 3anyCmumcs 00 mex
nop, noka cuenai co 6xooa BIIEPEJ[/HA3A/] ne 6yoem cham u nooan 3aHoeo.

» Ecnu snauenue napamempa P1.11 ycmarnogieno pasuvim 1, 6 ciyuae, eciu na 6x00 BIIEPEJ[/HA3A/]
nooan coomeemcmeylIouull CusHaI, npu nooaie NUManus npeoobpasoeamenv 3anycmumcs agmoma-
MUYEeCKu.

> Ilepeo nacmpoiikoit 0annozo pexcuma yoeoumecs, Ymo agmomamuyeckoe GKloUeHue npeoopaso-

eamesia Hacmomasl He npedcmaaﬂﬂem onacHocmu.
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BosmoxkHble | 3aBojckast
ITapamerp Hanmenopanue Omnucanne
3HAYCHUSA YCTaHOBKa
P2.00 Mognens 0: OOLIenpOMBIIUICHHBIH (A) 0-1 0
) npeobpasoBartens | 1: Jlns HacocoB u BeHTHIITOPOB (F)

0: 151 Harpy3KH ¢ HOCTOSTHHBIM MOMEHTOM

1: Jlns HArpy3KH ¢ IepeMEHHBIM MOMEHTOM, TaKOH KaK HaCOCHI M BEHTHIITOPBL.

Jlns m3MeHeHHs Tuma mpeoOpa3oBaTensi HEOOXOIMMO HM3MEHUTH 3HAUE€HHE NAHHOTO IapaMerpa. i 3aHOBO

BBECTH 3HAYEHHUS TapaMeTpPOB rpynmsl P2.

Bo3moxHbIe 3aBozackast
ITapametp HaumenoBanue Omnucanne
3HAYCHHS YCTAQHOBKA
P2.01 HomuHansHast MOIIHOCTh 0.4 - 900.0 xBr 0.4-900.0 3aBuCHUT OT
JIBUTATEIIst MO/IEITH
P2.02 HoMmunanbHas yactora JBUrarTesns 0,01 T - P0.04 0.01-P0.04 50.00
P2.03 HomunaneHas ckopocts apurateisst [ 0 - 36000 o6/mMun 0-36000 3asucut ot
MOJIENHN
P2.04 HoMuHansHOE HampsuKeHHe 0-2000 B 0-2000 3aBHCHUT OT
JBUraTeIst MOJEIHI
P2.05 HomuwanbHetii Tok sBuraess 0.8-20000A | 0820000 | >Saeucnror
MOJIeNH

Tpumeuanue.

» s nHaubonee kauecmeeHHO20 (YHKYUOHUPOBAHUS NPeoBpA306ameis YaCmonbl AKKYPANHO 86edume
OanHble napamempbl ¢ WUIbOUKA 08u2amens, a 3amem UCNOAb3YUMe QYHKYUIO A8mOMAMUYecKoll Ha-
CMPOUKU.

»  Homunanvhas MOwHOCMb npeobpazosamens 4acmomul OOINCHA COOMEEMCMBOBAMb HOMUHANLHOL
MowHocmu dgucamens. Eciu pasnocms HOMUHAO8 CIUWIKOM 6bICOKA, BO3MOJICHOCMU NPeobpasoed-
meisi RO YNPABNeHUIo 08ULAMENeM 3AMENHO YXYOUAMCS.

»  Yemanosxa napamempa P2.01 gvizvisaem asmomamuyeckoe usmenenue napamempog P2.02 - P2.10.

Bo3moxHbIe 3aBoxckast
ITapametp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
P2.06 ConpoTHBIICHHE 0OMOTKHI 0.001 - 65.535 Om 0.001-65.535 3aBHCHT OT
cTaTopa JBHraTess MOJIEIH
P2.07 CormnpoTuBiieHne 0OMOTKH 0.001 - 65,535 Om 0.001-65.535 3aBUCHT OT
poTOpa JIBUTraTEIs MOJICITH
P2.03 MHayKTUBHOCTH 0OMOTOK 0.1 - 6553.5 Mt 0.1-6553.5 3aBucur ot
JIBHTATEJIs MOJICITH
BzanmHast HHIYKTHBHOCTB 3aBHCHT OT
P2.09 00MOTOK POTOpa U CTaTopa 0,1 - 6553,5MI'n 0.1-6553.5
MOJIEITH
JIBUTATEIs
P2.10 ToK X07I0CTOro X0/1a 0,01 - 655,35 A 0.01-655.35 Sawncit ot
MOJIEIH

ITo pe3ynsraTram aBTOMaTHYeCKOH HACTPONKH 3Ha4eHHs napameTpoB P2.06 - P2.10 OyxyT 0GHOBIICHEL
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Hpumeuanue. 6.4 I'pynna pyHKIHOHAJBbHBIX IAPAMETPOB Pe;KMMa BEKTOPHOIo ynpasieHus P3
Bo usbescanue cHudicenus IKCNayamayuoHHbIX Kauyecme npeoopazoeamenss 4acmomol He USMEHAIME
Bo3zmoxHbIE 3aBojicKas
onpedenenHsle npeoop 1eM 3HAYeHUA OAHHBIX NAPAMEMPOs. ITapamerp Hammenosanme Oncanue T yeraHoBKa
IIponopryoHalbHBbIH KO-
P3.00 sbduument APC K, | 0-100 0-100 20
P3.01 HHTerpam’HIgi Bpemit APC | 01 10,00 ¢ 0.01<10.00 0.50
P3.02 Touxka nepexona APC 1 0,00 I'r - P3.05 0.00-P3.05 5.00
IIponopruoHaNbHbIH KO-
P3.03 sbdmiert APC K, 2 0-100 0-100 25
P3.04 Hurerparonoe spewa APC |0 01-1000¢ | 0.01-10.00 1.00
P3.05 Touka nepexona APC 2 P3.02 - P0.04 P3.02-P0.04 10.00

Tapametpst P3.00-P3.05 nucnonp3yroTcs B pexMMax BEKTOPHOTO YHPABICHUS U HE MOTYT OBITh HUCIIOJIB30-
BaHbI B pexxume ynpasinenus no AUX. [lyrem ycraHoBku 3HaueHuid napamerpos P3.00-3.05, monbs3oBatens
MOXET 3a/aTh NpPONOpIHOHAIbHbIE Kod(duiuentsl K, M mHTerpanbHele BpeMeHa K; aBTOoMaTHueckoro
perymsitopa ckopoctu (APC) mist onpeencHus OTKINKA CHCTEMbI Ha U3MEHCHHE YIIPaBIISIOIIErO MapaMeT-

pa B Buze u3MeHenus ckopoct. Ctpykrypa APC npuBesieHa Ha clIeayromeM pUCyHKE.

3aaHHast CKOPOCTh A 3ajiaHue MOMEHTa

o /0 |l A —

PeanpHas ckopocTh

IIpenen momenTa
P3.07

Puc. 6.6 Crpykrypa APC
P3.00 u P3.01 ucnone3yrotesi, koraa BeIxoxHas yactora Menee, yeM P3.02. P3.03 u P3.04 ucnons3yrorcs,

KOTZIa BBIXOZIHAs yacToTa Ooiee, yeM P3.05. Korna 3HaueHHe BBIXOJHOM 4acTOThl HaxoauTcs Mexay P3.02 u

P3.05, K, u K| nponopuuonansasl pasauie Mexay P3.02 u P3.05. Cm. ciemyroniuii pucyHOK.

A TN mapameTpsl

(P3.00, P3.01)

P3.02 P3.05

|
|
|
| (P3.03, P3.04)
I
|

>

Brixozmnast gacrora

Puc. 6.7 luarpamMma nponopruoHanbHo-uHTerpanbHexX (I11) mapamerpos
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[Ipn yBenuueHHH HPONOPLMOHAIBHOrO Kod(duuuenTa K, ckopocTh peakuuu CHCTEMbI YBEIMYHBACTCS.

OnHako eciu 3HaueHue K, cIMIIKoM Benuko, ciucTeMa Oy/leT CKJIOHHA K CaMOBO30YKICHHUIO.

IIpu yMeHbIIIEHUH HHTErpaibHOro BpeMeHH K ckopocTh peakuun cucteMsl yBenuuuBaetcs. OJHAKO eciu

3Ha4enue K ciumkom maio, ciucteMa OyeT CKIIOHHA K TIepeperyInpOBaHUIO 1 CAMOBO30YKICHUIO.

P3.00 u P3.01 coorserctBytoT K, 1 K; Ha Hu3KOI yacToTe, B T Bpems kak P3.03 u P3.04 coorBercTByIor K,

n K; Ha BbICOKOH yactore. Heo0Xx0AMMO HACTPOUTH JaHHbBIE MApaMeTpPbl B COOTBETCTBUU C PEalIbHOW CH-

Tyauueil creayomumM oopasom:

1. VYBenuybTe 3HaYCHHE MPONOPLMOHAIBHOTO Ko3(hduimenTa K, HaCTOIBKO, HACKOIBKO 3TO BO3MOXKHO
0€e3 BO3HUKHOBEHHsI CAaMOBO30Y)KIE€HHS.

2. VYmeHslmTe HHTErpajbHOE BpeMs K; HACTOIbKO, HACKOJIBKO 3TO BO3MOXKHO 03 BO3HHKHOBEHHS CaMO-
BO30Y)KACHUSL.

Bonee neranpHO 0 npoleaype HaCTPOWKHU CM. B ONIMCAHUM ITApaMeTpoB rpymisl P9.

Bo3moxxHble | 3aBojckas
ITapameTp HaunmenoBanue Omnucanue
3HAUCHHS YCTaHOBKA

Komnencauus norpeuntoctu B pe-
JKHME BEKTOPHOT'O yIIPaBJIECHUs

P3.06 50,0 - 200,0% 50-200 100

JlaHHBI mapaMeTp MO3BOJSIET KOMIICHCHPOBAaTh MOTPEIIHOCTH YCTAHOBKU YAaCTOTHI B PEKHME BEKTOPHOTO
YIpaBICHUS U YBEIHYUTh TOYHOCTH YIPABICHHS CKOPOCTHIO. [IpaBuibHAs HACTpolika NaHHOTO IapaMerpa

3¢ EeKTUBHO YMEHBIIAET CTATHYECKYIO OLIMOKY YCTAaHOBKH CKOPOCTH.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

6.5 I'pynna pyHKUMOHAJIBHBIX IAPAMeTPOB pe:kuMa ynpasienus no AUX P4

Bo3moxHbie | 3aBojckas

ITapamerp | HaumeHoBaHue Omnucanue
3HAYCHHS YCTaHOBKA

0: JIuneitnas
P4.00 Bri6op AUX 1: KpuBas ¢ OHM>KEHUEM MOMEHTa CTe- 0-1 0
nenu 2,0

0: JInneiinas: ITpuMeHnMa 1711 IPUBOJIOB € MIOCTOSTHHO HATrpy3KOiL.
1: KpuBasi ¢ moHn:keHHeM MOMeHTa cTeneHu 2,0: [IpuMeHuMa U1 IPUBOJOB € NIEPEMEHHON Harpy3Kou,

TaKUX KaK BEHTHJISITOPBI, HACOCHI U T.II. CM. CIIeAYIOIIHN pUCYHOK.

Bo3moxHbIe 3aBojicKas
IMapameTp Hanmenopanue Omnucanne
3HAYECHHS YCTaHOBKA
P3.07 [penen momeHTa 0,0 - 200,0% 0.0-200.0 150.0

JlaHHBI napaMeTp UCIONB3YeTCs [JIsl OrPaHUUYEHHs BBIXOJHOTO TOKA B PEKHME BEKTOPHOIO YIPABICHUA U
ompeieseTcs B MPOLEHTaX OT HOMHHAJBHOTO TOKa mpeobpa3oBarens 4acToThl. Korma MOMEHT Harpyskw
BBIILIIC 3HAYCHMS MpE/iesa MOMEHTA, BBIXOJHON MOMEHT OyJeT OCTaBaThCsl Ha YPOBHE MpeJena MOMEHTa, a

BBIXOJHAs 4aCTOTAa aBTOMaTU4€CKH CHU3UTCA.
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“ UBle
Unmake | =— e o e e o — —
JIunetinas AUX
I Kpusas ¢ nonmwxkenuem crenenu 2,0
fMaKC fBle
Puc. 6.8 Tuarpammer AUX
BosmoxkHble | 3aBojckas
ITapamerp HanmenoBanue Omnucanne
3HAYCHUS YCTaHOBKA
401 0,0%: ABTOMaTHUYECKOE 0.0-10.0 0.0
P4. YBenuueHne MOMEHTa .0-10. .
0,1-10,0%
P4.02 YacroTa OTCEUKH yBe- 0,0 - 50,0% oT HOMHHAJILHOM 0.0-50.0 20.0
JINYEHUS] MOMEHTA CKOPOCTH JIBUraTelIs

OyHKnus yBeIMYeHH MOMEHTa OyIeT aKTHBHPOBAaHA B TOM CIIydae, €CIIH BBIXOIHAs YaCTOTAa MEHBIIE dac-
ToThI oTceuku (P4.02). Pexxum yBennueHHss MOMEHTA PUMEHSETCS JUIS YIIy4IICHUS XapaKTePUCTUK CUCTe-
MBI Ha MaJIbIX CKOPOCTSIX B peXXuMe ynpasiaeHus mo AUX.

3HaueHUe yBEINYCHUSI MOMEHTA JIOJDKHO OBITh BBIOPAHO MCXOAS M3 CBOMCTB HAarpy3KH TeM OOJIBIINM, YeM
Oornee TshKeNas HarpysKa.

Tpumeuanue.

3nauenue yeenuuenus Momenma me OONNHCHO ObIMb CIUWKOM OOTLUIUM, 8 NPOMUSHOM Cryyae Osueament
Modicem nepezpesamuvcs, a npeodopazosament YACMONbL MOJICEm OMKNIOYAMbCA U3-3a cpabamuléanus 3a-
Wumel O MOKY UIU NO nepezpys3Ke.

Ecnu 3nauenue mapamerpa P4.01 ycraHoBneHo paBHeiM 0, mpeoOpaszoBarens OyleT aBTOMaTHYECKH

YBEJIMUYHMBATH BHIXOJHOI MOMEHT B COOTBETCTBUH C U3MEHEHHEM Harpy3ku. CM. cIeIyIoNnMil pUCyHOK.
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UMaKC

forceuxn

fu

L

feeix

Puc. 6.9 [luarpamma yBeJIMuEHUSI MOMEHTA
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ITapameTp HaunmeHnoBanue Orncanue Bo3MoxHBIC 3HaUCHUS e
YCTaHOBKa
P4.03 Tlpenen kommercatn 0,00 - 200,00% 0.00-200.00 0.0

CKOJIBXKCHUA

I/ICXOZ[H 13 CHJIBI BBIXOOTHOTO TOKa, (1)yHKI_II/I$I KOMIICHCAIIUHU CKOJIBXKCHHUS BBIUYHUCIIACT MOMEHT JIBUTaTClIsI U B

3aBUCUMOCTH OT €ro TEKYIIECTO 3HAYE€HUS IMOACTPANUBACT BBIXOAHYIO 4aCTOTY. I[aHHaSI q)yHKHI/ISI TIO3BOJISACT

MOBBICUTH TOYHOCTH IOANEPKAHUS CKOPOCTH IIPU paboTe mox Harpyskoil. 3HaueHue mapamerpa P4.03 3ama-

€TCs B INPOLECHTHOM OTHOHICHHHW OT HOMHWHAJIBHOTO CKOJIBXKCHUS NBUTATEIIA. HomuHanbHOE CKONBKEHHE

nBHTaTeNst CooTBeTCTBYET 100% 3HaYeHMS mapameTpa.

Bosmoxkubie | 3aBojckas
ITapamerp HaumenoBanue Onucanue
3HAYCHHMS YCTaHOBKA
P4.04 ABTOMaTH4ecKast QpyHKIus 0: BeikitoyeHa 0-1 0
’ SHEprocOepeKeHUs 1: BriroyeHa

Ecmn 3nauenue napamerpa P4.04 ycTaHOBIEHO paBHBIM 1, B elIX yIydIIeHHs NOoKa3aTeleil sHeprocoepe-

KCHHS BBIXOAHOC HAIIPSHKCHUE npeoGpa3OBaTensl JacCTOTHI 6yz[eT YMEHbLIATHCS B NEPHUO/BI XOJIOCTOIO X01a

WJIM JICHCTBUS HE3HAUYNUTEITbHON Harpysku.
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6.6 I'pynna (pyHKUHOHAJBbHBIX IAPAMETPOB, OTHOCSIIMXCS KO Bxoxam PS5

Bo3smoxnble | 3aBojckas
ITapamerp HaunmenoBanue Omucanue
3HAYCHUS YCTaHOBKA
P5.00 Dy cnevase S1 | YLEOTOQYHKIHORAHRA 0-25 1
HPOrpaMMHPYEMBbIii BXOA
P5.01 ODyHKIUSA KIEMMBI S2 MHOFO(byHKHHOHaJ}bHHH 0-25 4
NIPOrPaMMHUPYEMBIH BXOJ
P5.02 DyHKIUA KIeMMbI S3 MHOFO(byHKuHOHaJ}bem 0-25 7
MIPOrPaMMHUPYEMBbIH BXOX
P5.03 Dymams ievnr $4 | MEOTOQYHKIHMONGRLI 0-25 0
HPOrpaMMUPYEMbIH BXO
PacundpoBka 3HaUeHHI MapaMeTpOB NPHBE/ICHA B CIICAYIOLICH TabuuIe.
3HaueHne OyHKIUA Omnucanue
Bo n30exxaHne HEKOPPEKTHOI paboThI IpeoOpa3oBaTells 3HAYCHUS
0 He ucrionb3yercss | mapaMeTpoB, ONPE/IENSIONMX Ha3HAYCHHE HEHCIIONb3YEMBIX Tep-
MHHAJIOB, JOJDKHEI OBITh YCTAHOBJICHBI paBHBIMHE ()
1 Briepen
> Hasax Cw. onucanue napamerpa P5.05
YmpasieHue no
3 TPEXIIPOBOIHOM CwM. onucanue napamerpa P5.05
JIAHAH
4 IITAT Bniepex
3 AT masan Cu. onucanue napamerpos P8.02 - P8.04
IIpeobpa3oBaresb HEMEUICHHO CHUMAET BBIXOAHOE HAIPSDKCHHE.
6 OcTaHoB BeIOErOM | JIBHraTeb OCTAHABIMBAETCS C BBIOCTOM, ONpPEEIAEMbIM MEXaHH-
4yecKoi MHepLuel npuBoaa
Copoc curHana .
7 ouGKH JeiictByer ananornuno knasuie [STOP/RST| nmynbTa ynpasineHus
ITpu nmonydeHNN CUrHANA OIINOKH BHEITHETO YCTPOHCTBA IIPeod-
Bxon BHemHero
8 pa3oBaTelb YaCTOTHI OCTAHABIMBACT PAOOTY U BBIAAET CHIHAI
CHTHaJIa OIIMOKH
OIIMOKH
3ajaHHas 4acTOTa MPeoOpa3oBaTelIsi MOXKET OBITh yCTaHOBIIEHA
xomanzamu BOJIBIIE u MEHBIIE
9 Komanna
BOJIBIIIE ES022
——M/— BOJIBLIE
-_K{— MEHBIIE
/ Copoc
10 Komanna K3 BOJIBIIIE/MEHBIIE
MEHBIIE COM
3anporpaMMHUpOBaHHBIIT TAKMM 00pa30M BXOJ HCHOJIB3YeTCs [Is
1 Co6poc BOJIBILIE/ | cOpoca 3a1aHHO# 9aCTOTHI, YCTAHOBIEHHOM C MTOMOIIBIO OYHKIINH
MEHBIIIE BOJIBIIE/MEHBIIE. Cwm. onrcanue napamerpa P0.02.
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Bo3smorxHbIE 3aBojckas
ITapamerp HaumenoBanue Omnucanue
3HAUCHUS YCTaHOBKA
Bpewms punbpTpanuy curHaia
P5.04 BKJL-BBLIKJT 1-10 1-10 5

JlaHHBIH TapamMeTp Oomnpeesnser, HACKOJIbKO IMPOIO/DKUTENbHBIM JODKEH OBITh CHIHAJ, INOAABAEMbIH Ha

Bxonsl S1 - S4, 4T00bI OH OBLT BOCIIPUHAT mpeobpa3soBaresieM. Eciii IMEIOT MecTo IOMEXH, BO M30eKaHue

HEKOPPEKTHOTO (hyHKI[MOHUPOBAHHsS NpeoOdpa3oBaTelis 3HaYCHNE JAHHOTO IapaMeTpa HeoOXOIUMO yBEJH-

YHUTb.

ITapametp

HaumenoBanue

Ornucanne

Bo3moxkHbIe
3HAYEHUS

3aBojckast
yCTaHOBKa

P5.05

VYupasnenue
BIIEPEJI/HA3AJ]

Hus 1

HHS 2

Hus 1

Hus 2

0: pexuM 2-HpOBOJHOTO yIpaBJie-
1: pexum 2-npoBOJHOTO yIpaBiie-
2: pexuM 3-POBOHOIO yIpaBJie-

3: pexxuM 3-IPOBOJHOTO yIpaBie-

0-3

JlaHHBIA MapaMeTp onpefeNsieT YeThpe Pa3IUYHBIX PEeXUMa YIPABICHHS IpeoOpa3oBaTeleM C MOMOILIBIO

MIPOrPaMMHUPYEMBIX BXOZIOB.

0: pe:xxum 2-nposoanoro ynpasienusi 1: Oovenunser komanny [TYCK/CTOII ¢ HanpapieHueMm Bpaiie-

HHS.
K1 K2 Komanga
BBIKJI BBIKJI CTOIl
BKIJI BBIKJI BIIEPE/]
BBIKJI BKIJI HA3AZL
BKIJI BKIJI CTOII

ES022
—— —BIIEPE]]
—— —{HA3AL
com

Puc. 6.10 Pexum 2-npoBojiHOTro yrpasieHus 1

1: Pexxum 2-npoBoanoro ynpasienus 2: Komanna ITYCK/CTOII onpenensercst tepmunanom BIIEPEJT.

Hanpasnenue Bpamenus onpenemnsiercs repmunHaiom HA3ZAJL.

HauEeHHE HKISI THMCAaHNE
3 () (0)
CHrHAT MHOFO- C nomompi0 KOMOMHALIMH CUTHAJIOB HA 3THX YETBIPEX BXOJAaxX
12 CTyTeHHaTOH CKO- MOTYT OBITh 3a[JaHBbI 10 8 4aCTOT PEKMMa MHOTOCTYHEHYATO
pocri | ckopocTu. Hanpumep, nocienoBaTeIbHOCTh CUTHAJIOB HA BXOJIE
JTAaCT MHOTOCTYIICHYAT; K Tb HOMep 0, mocie1oBa-
000 3amae OTOCTYIEHYATYIO0 CKOPOC omep 0, mocienoBa
TEJILHOCTh CUTHAJIOB Ha BXoze 111 3aaeT MHOTOCTYIEHYATYIO
CUrHAI MHOTO- CKOpOCTh HOMED 7.
13 CTYIEHYaTOH CKO- IIpumenanue. B .
poctu 2 Cuenan mnozocmynenyamou ckopocmu 1 - maaowiuii 6um, cueHan
MHO2OCmYnenyamou ckopocmu 4 - cmapuiuti Gum.
Curnan CurHan Curnan
CHIHAN MHOTO MHOTOCTY- MHOTOCTY- MHOTOCTY-
14 CIVIGHYATOM CKO TeHYaTOH TeHYaTOMH TeHYaTON
¥ poctu 3 ckopoctu 3 cKopocTu 2 ckopoctu 1
[BrT2| [BUT1| [BUTO|
C nomomb0 KOMOUHALMI CUTHAIA HA 3TOM BXOJIE MOTYT OBITh
3aJJaHbl 2 TPYIIIBI BDEMEH YCKOPEHHS/3aMeNICHUS
Bpewms yckopeHwus/
Br16op BpeMeHI Curnan SAMeIICHIS ITapameTps!
15 yCKOpeHust/ 2
3aMeIICHUS Bpems yckopenus/
BBIKJI PeM yeKop P0.08, P0.09
3ameieHus 0
Bpewmst yckopenusi/
BKJI Petst YCHOp P8.00, P8.01
3ameieHus 1
Ecnu Ha 3anporpaMMHUpOBaHHbIH TAKUM 00pa30M BXOJ MOAaH
16 Taysa PID curzai, PID-perynupoBanne OyneT IpHOCTaHOBIIEHO U peobpa-
30BaTelIb MPOJOKUT MOIEPKUBATH TEKYIILYIO CKOPOCTh Oe3
M3MEHEHHS
Ecnu Ha 3anporpaMMUpOBaHHBINA TaKUM 00pa3oM BXOJI TT0JIaH
[ay3a pexuma CHTHAJI, IPeo0pa30BaTeNb COXPAHIET BBIXOIHYIO HaCTOTY Oe3
17 1aBaroLei yac- n3MeHenuil. Korza curnan ¢ 3anporpaMMHpOBaHHOTO TaKHM 00-
TOTBI pa3oM BXoJia CHST, IpeoOpa3oBaTellb IPOTOIDKHT PAOOTy B PEIKH-
M€ IUIABAIOLICH YaCTOThI C €€ TEKYIIEro 3Ha4YCHUs
OtMmeHa pexuMa 3 .
13 [TABATOMel Hac 3amanHas yacToTa OyJeT YCTaHOBJICHA PaBHOM CpeiHeil dacTore
pexuMa IuIaBaoei YacToThl
TOTBI
OcTanoBKa VCKo IIprocTaHaBIMBaeT yCKOpEeHHe/3aMeITICHHE U OICPIKUBAET
19 Y TEeKyIlee 3Ha4YeHue BbIXOAHOM 4acToThl. Koraa curnai co Bxoza
peHus/3aMeIeHHs
CHMMAeTCs, MPOLIeCC YCKOPEHHs/3aMe UIeHUs] BO30OHOBIISETCS
Briknrouenue
20 manerms T VYmpaBneHue Mo MOMEHTY BbIKITFouaeTcst. [IpeoOpasoBares mepe-
yup XOMT B PEXKUM YIIPABJICHUS 110 CKOPOCTH
MOMEHTY
BpemenHas orMe- | BpeMeHHO OTMEHSET yCTaHOBKY 3alaHHOM YacTOTHI C IIOMOIIBIO
H HKIAU . Korna curn BXOJIa CHUMa-
21 a BOJIBILE/ BOJIBIIE/MEHBIIE. Koraa curaan co Bxoja ¢ a
MEHBIIIE eTCsl, 3HAaYCHHUE 3aJaHHOM YaCTOThI BOCCTAHABINBAETCS
aHHbIE 3HaYeHUs (PYHKIMOHAIBHOTO TapaMeTpa 3ape3epBHPO-
22-25 3ape3epBUpOBaHO A by P Pa 3apesepBip

BaHBI JUIs pa0OTHI C IUIATOH yIpaBIeHHs] HACOCAMH

K1 K2 Komanga
BBIKJI BBIKJI CTOII

BKJI BBIKJI BIIEPE]]
BBIKIJI BKIJI CTOIl
BKJI BKIJI HA3AZL
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ES022
—— —{BIEPE]]
—— —HA3AL
com

Puc. 6.11 Pexxum 2-npoBogHOrO ynpasieHus 2
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2: Pe:kuM 3-npoBoaHoro ynpasijenus 1:

SB1: Knomnka ITYCK

SB2: Knonka CTOII (HOpMaIbHO 3aMKHYTbIH KOHTAKT)

K: Knormka BeIOOpa HarpaBIeHus

Tepmunan SIn - oquH U3 MHOrO(YHKIMOHAIBHBIX BX0H0B S1 - S4. 3HaueHue QyHKUNH JOKHO OBITH yc-

TAHOBJICHO PaBHBIM 3 (PEXHUM 3-ITPOBOJIHOTO YIPABICHHUS).

g S ES022

SB1
K Komana ,.|
SIn
BBIKJI BIEPE/] SB2
BKJI HA3A/L K HA3AL

COM

Puc. 6.12 Pexum 3-npoBogHOro ympasieHus 1

3: Pe:kxuM 3-POBOHOTO YIIPABJIEHHS 2:

SB1: Knormka BpaiieHus B IpSMOM HalpaBiIeHUH

SB2: Kuonka CTOII (HOpMaIbHO 3aMKHYTbI KOHTAKT)

SB3: KuHormka BpamieHus B 00paTHOM HalpaBICHUN

Tepmunan SIn - oquH U3 MHOrO(YHKIHOHANBHBIX BX00B S1 - S4. 3HaueHue QyHKUNH JOKHO OBITH yc-

TAHOBJICHO PaBHBIM 3 (PEXHUM 3-ITPOBOIHOTO YIPABIEHHUS).

' lpnEepEx ES022

SB1
—/]—Sln

SB2
—/—HA3AI[

SB3

Puc. 6.13 Pexxum 3-npoBOIHOTO yripaBieHUs 2

Ipumeuanue.

Koeoa exniouen pesxicum ynpaenenus no 08yXnpogooHoU unuu, 8 CLedylowux CIyyasx npeobpazoeamens ne

6y0em peazuposams HA KOMAHOWL, dddice eciu nooan cucnan na mepmunanst BIIEPEJ/[/HA3A/]:

»  Ocmanos c 6blbe2om (00HOBpeMEHHOE Hadicamue K1a6uuL @ u .

> Komanoa ocmarnosa no nocieoosameibHomy nopmy.

> Ha mepwunanvt BIIEPEJ[/HA3A/] nodan cuenan 0o nooauu numanus.. Cm. onucanue @ynkyuonans-
Hozo napavempa P1.11.
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Bo3smoxHbIE 3aBojckas
ITapametp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
CKOpOCTh U3MEHEHUS
P5.06 4acTOThI (HyHKIHEH 0,01 - 50,00 I'w/c 0.01-50.00 0.50
BOJIBIIE/MEHBIIE

JlaHHBIH HapaMeTp ompeelseT, HaCKOIBKO OBICTPO mpeoOpa3oBaTenb OyneT M3MEHSTh YacTOTy HPH HC-
nons3oBaHuy ¢yHkmu bOJIBIIE/MEHBIIIE.

ITapamerp Haumenosanue Onucanue B e 3asoncicai
3HAYEHHS YCTAQHOBKA
P5.07 Hwoxunit npenen All 0,00 - 10,00 B 0.00-10.00 0.00
P5.08 Hactora, cooTseTgTByIOMas -100,0 - 100,0% ~100.0-100.0 0.0
HIKHeMY npejeny All
P5.09 Bepxuuii npegen All 0,00-10,00B 0.00-10.00 10.00
P5.10 ‘lactora, @@giercTsy Qiias =100,0 - 100,0% -100.0-100.0 100.0
BepxHeMy mpezeny All
P5.11 Ll gra 0,00 - 10,00 ¢ 0.00-10.00 0.10
BpeMeHH (rbTpanyu All

JlaHHBIE TapaMeTpblL ONPE/IEIIAIOT B3AUMOCBA3b 3aJaHHOM YaCTOTBI Ha BBIXOJIE IIPeoOpa3oBaTelis H BXOAHOTO
AHAJOrOBOIO CUrHAJA HAMpspKeHHs. Eciii 3HaueHne aHaJIo0roBOTO CHIHAJA BBIXOJMT 3a MPEIEIbl HIXHETO U
BEPXHETO MPEJIEOB, MPe0dpa3oBaTeib BOCIPHMET €TI0 KaK BEPXHHIT HIN HUKHHUN Hpesie.

Amnanorosslii Bxog All MoxkeT BocipyHMMaTh curHain HanpsbkeHus ot 0 no 10 B.

Tpumeuanue.

Huorenuii npeden All oonowcen 6vimsb menee unu pager epxnemy npeoeny All.

“3az[aHHoe 3HAYEHHUE YACTOTHI

100,0%

0B
0 MA

-100,0%

Puc. 6.14 3aBucuMOoCTh 3aJaHHOM YaCTOTHI OT CUTHAJIA HAa aHAJIOTOBOM BXOZE

Bo3zmoxHbIE 3aBojckas
IMTapamerp HanmenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
P5.12 Hwxuuit npenen AI2 0,00 - 10,00 B 0.00-10.00 0.00
P5.13 Hactora, cooTheTCTBYIOLAs -100,0 - 100,0% -100.0-100.0 0.0
HIDKHeMY npeneny Al2
P5.14 Bepxuuii npenen AI2 0,00-10,00 B 0.00-10.00 10.00
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6.7 I'pynna pyHKUHMOHAJIBbHBIX IAPAMETPOB, OTHOCSAIIMXCS K BhIxonam P6

Bo3morxHbIE 3aBojcKas
ITapamerp HaumenoBanue Omucanue
3HAYCHUS YCTaHOBKA
P5.15 Hactora, cooTseTeTByIONLAs -100,0 - 100,0% -100.0-100.0 100.0
BepxHeMy npezeny Al2
P5.16 Hocrosinas 0,00 - 10,00 ¢ 0.00-10.00 0.10
BpeMeHH ¢uabTpanun Al2
CM. onucaHue aHanorosoro Bxozna All.
Tpumeuanue.
Ecnu 6x00 AI2 cxongueypuposan kak 6xo0 morosoeo cuenana 0 - 20 MA, ouanazon mokogo2o cuenaia co-

omeemcmeyem ouanasouy cuenana nanpaxcenus 0 - 5 B.
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Bo3morxHbIE 3aBojcKas
ITapametp HaunmenoBanue Omucanue
3HAUCHHS YCTaHOBKA
BBIX0J] ¢ OTKPBITEIM
P6.00 Bibop nasnauenns Y P 0-10 1
KOJIJIEKTOPOM
Br16op HazHaUeHUS V-
P6.01 N P Peneiinslit BbIXOS, 0-10 3
peineitHoro Bbixona 1

OyHKIUH BBIXOI0B C OTKPHITHIM KOJUIEKTOPOM M PEJIEHHBIX BBIXOA0B MPUBEICHBI B CJICYIOIIEH Taluiie.

VYcraHoBIEHHOE
DyHKIusL Omnucanue
3HaYCHHE
0 Hert Brixoma DyHKIUSA HEe Ha3HAUCHA
1 Bpamienue Bepen 3nauenue BKJI B mporecce BpaiieHus Briepen
2 Bpauienve Hazan 3unauenne BKJI B npornecce BpaeHus Hasan
3 Beixo/ cHrHaIa OMHOKH 3nauenue BKJI npu quarHocTupoBaHuy OmuOKu
OCTHTHYTa Ha3HaueHHAst
4 A Y Cwm. onucanue napamerpos P8.13 u P8.14
4acToTa
IMpubmoxenue k
5 . Cwm. onucanue napamerpa P8.15
Ha3HAYEHHOU 4acToTe
6 Pabora Ha HyneBOM 3unauenue BKJI B mpouecce paboTsl npeodpazoBarens
CKOpOCTH Ha HyJIeBOU CKOPOCTH
JIoCTUTHYTO 3HAaYEHHE
3nauenne BKJI, korja BbIXO/HAs 4acToTa JOCTHUIaeT
7 BEPXHETo mpejesna
3HAY€HHUs, 3aaHHOro napamerpom P0.05
9aCTOTHI
] JlocTUrHyTO 3HaYEHHE 3nauenue BKIJI, korna BbIXO/HAs 4acToTa JOCTUTAET
HWKHETO MPEe/ieNa YacToThl | 3HaueHwMs, 3agaHHoro napamerpom P0.06
9-10 3ape3epBUPOBAaHO 3ape3epBUPOBAaHO
Bo3moxxHble | 3aBojckas
ITapametp HaumenoBanue Onucanue
3HAUCHUS YCTaHOBKA
MHorodyHKIMOHATBHBIH
P6.02 Bei6op HazHaueHuss AO ymt . 0-10 0
aHAJIOrOBBIH BBIXOZ

Tun BeIxogHOTrO curHana (TokoBblil curdan 0 - 20 MA wiu curnain HanpsbkeHus 0 - 10 B) moxer ObITh BbI-

OpaH ¢ HoMolIpIo nepekirodaress J15.

OyHKIMM aHAJIOTOBOTO BBIXO/A NPUBEJICHBI B CIIEAYIOLIEH TadnuIe.

YcTaHOBIIEHHOE
OyHKIUSA BosmMoskHbIe 3HAUSHHS
3HauYEHHE
0 Pabouas yacrora 0 - Makcumanbhas yactora (P0.04)
1 3ajaHHas 4acToTa 0 - Makcumanbhas yactora (P0.04)
2 CKOpOCTb JABUTATEINS 0 - 2 * HoMuHabHast CHHXPOHHAsI CKOPOCTb JABHIATEIs
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6.8 I'pynna pyHKUHMOHAJIBHBIX IAPAMETPOB, OTHOCSAIIMXCH K HHAMKAuuu P7

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

@OyHKIUS 3aUTHL KOJOM JOCTYIIa MOJIb30BaTelst OyAeT aKTUBHA, €CIIH 3HAYEHHE JJAHHOTO IapaMeTpa ycTa-
HOBIICHO OTJIMYHEIM OT Hyis. B ToM ciyuae, eciu 3Hauenue napamerpa P7.00 ycranosnerno pasasiv 00000,
YCTaHOBIICHHOE paHee 3HAauCHHE KoJa JOCTyIa IOIb30Barels OyneT cOpomeHo, a (pyHKIUs 3alIUTHL KOXOM
nocTyna OyIeT OTKIIIoUeHA.

Ilocne Toro, kak Ko JOCTyNa yCTaHOBIIEH, MOIb30BATENb HE MOMYYHUT JOCTYIl B MEHIO, U HE CMOXKET H3Me-
HHUTb 3HAUECHHs] KaKUX-JIHOO MapaMeTpoB, IIOKa He BBEJET NPaBUIbHBIN kox nocTymna. IToxkamyiicra, 3amoM-

HUTE YCTAaHOBJICHHOE 3HAYE€HHUE KOJAa AOCTYTIA.

3 BrixonHoii Tok 0 - 2 * HoMuHaJIbHBIN TOK peoOpa3oBaTest
4 BrIxoHOE HaNpsKeHUE 0 - 2 * HoMuHaIbHOE HANPsDKEHUE ITpeoOpa3oBaTels
5 BrIxogHas MOIIHOCTE 0 - 2 * HoMuHAaIbHAS MOLIHOCTE
6 BrIxoaHOIT MOMEHT 0 - 2 * HoMMHAIbHBIA MOMEHT
7 Hamnpsoxenune All 0-10B
8 Hamnpsoxenue/Tox A2 0-10B/0-20MA
9-10 3ape3epBUpOBaHO 3ape3epBUpOBaHO
BozMmorkHbIE 3aBozckas
IMTapamerp Hanmenopanue Omnucanne
3HAYCHHS YCTaHOBKA
P6.03 Hwxuuit npenen AO 0,0 - 100,0% 0.0-100.0 0.0
P6.04 3HateHIe, COOTBETCTBYIOWICe | 10 00 B 0.00-10.00 0.00
HIDKHeMY npeneny AO
P6.05 BepxHuii npenen AO 0,0 - 100,0% 0.0-100.0 100.0
P6.06 3Hadienie, COOTRETCTBYIOMEE | 10 o B 0.00-10.00 10.00
BepxHeMy npezeny AO

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

2: Beirpy3ka napaMeTpoB U3 IyJIbTa

JlaHHBIC TTapaMeTphbl ONpPECNAIOT B3aHMOCBS3b MEXIY BBIXOJHBIMH aHAJOTOBBIMH CHUTHAJIAMH Harpsike-
HMSI/TOKA M 3HAYCHUSIMH COOTBETCTBYIOIINX MapamMeTpoB. Korna 3HadeHHe BHIXOAHOTO CHIHAja BBIXOAMT 3
HIDKHUH WM BEPXHMIl MPEENbl, Ha BBIXOJ BBIJACTCS CHUTHAJ, COOTBETCTBYIOIMI HIDKHEMY HJIM BEDPXHEMY
HpesieTy COOTBETCTBEHHO.

Ecnu B kauecTBe BbIX0AHOTO curHaia AO BbIOpaH TOKOBBIN curHai, 1 MA coorercTyer 0,5 B.

A

AO
10 B (20 MA)

3HaueHue napameTpa

[
' o

0,0% 100,0%

Puc. 6.15 3aBucuMOCTb 3HaUCHUS cUTHaNA Ha BbIxoae AO OT 3HaUeHHUs mapaMeTpa
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3navdenue mapamerpa P7.02 Oymer urparthb poilb TOJNBKO B TOM CIIydae, €CIHM HCHOIb3yeTcsl IIyNbT C
LCD-aucmneem.

1: 3HaueHus Bcex mapaMeTpoB OyIyT CKOIMMPOBAHBI U3 MAMATHU IIPeoOpa30oBaTelis B MaMATh ITyIIETA.

2: 3HayeHHs BCeX IapaMeTpoB OyayT BEI'PYKEHBI U3 MaMSTH ITyJIbTa B IaMATh IIpeoOpa3oBaTes.
Ipumeuanue.

Tocne oxonuanus pabomel GyHKyuu KONUPOSAHUS UNU 8bIZPY3KU NApamMempos 3navenue napamempa P7.02

agmomamuyecku 6yoem ycmano8ieHo pasHovim ().

Bo3moskuble | 3aBojckas

IMapamerp | HammenoBanue Onucanue
3HAYCHUs YCTAaHOBKA
BriGop k- 0: Pesxnm HIAT
P7.03 s rv— 1: Ilepexmouenue BIIEPEJI/HA3AT 02 0

2: Copoc nHactpoiiku BOJIBIIE/
QUICK/JOG| MEHBILE

SBJISETCS MHOTO(QYHKIMOHANGHOH KiIaBUIIel, Ha3HAuUCHHE KOTOPOHl MOXKeT OBITh 3alaHO C
nomonisio mapamerpa P7.03.

0: Pe:xxum IIAT: Ilpu HakaTWH KJIaBHIIH mpeobpa3oBaTellb 4aCTOTHl NEPEHIET B PEKHM
HIAT.

1: Hepexaiouenne BIIEPEJI/HA3AJL: Ilpn HaxxaTuw KIaBHIIU HaIpaBJIeHUE BpaIICHUST
JBUTaTeNs] M3MEHHUTCS Ha MpOTHBOHONOXKHOE. DyHKIUsS paboTaeT TONBKO B TOM CIydae, €CIH 3HaYeHHE
napametpa P0.03 ycranosneHo paBHbIM 0.

2: Copoc nacrpoiiku BOJIBIIE/MEHBUIIE: Ilpn HaxaTuy KIaBHIIN YCTaHOBIEHHAs C
nomomisio ¢yakiuu bOJIBIIE/MEHBIIIE wactora GyneT oTMeHeHa.
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Bo3moxnbie | 3aBojckas

ITapameTp HaumenoBanue Onucanne
3HAUCHHS YCTaHOBKA
0: PaGoraeT B pexxuMe yrpaBIeHHs
¢ nynsTta (P0.01=0)
1: PabGoraer B pexxume ynpaBlieHUS
®ynKupoHMpoBanne | © MYJIBTa WM Uepes MHOTO(YHK-
P7.04 KITABHILIN nnoHanbHble BX0/bl (P0.01=0 wn 0-3 0

)

2: PaGoraeT B pexxuMe yIpaBIeHHs
C MyJIbTa WM Yepes3 MocleI0Ba-
tenbHbli nopT (P0.01=0 nnu 2)

3: PaGoraer Bcerna

Ipumeuanue.
»  3nauenue napamempa P7.04 onpedensem gpynxyuonuposanue cuenara CTOII krasuwu [STOP/RST]
»  Oyuryus CEPOC xaasuwu [STOP/RST| pabomaem ecezoa.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

C noMo1pIo 1aHHOH QYHKIMH MOXHO 3aJ1aTh Psi/l IapaMEeTPOB, 3HAYEHUsI KOTOPBIX OyIyT 0TOOpaxaThcs Ha
CBETOAMOTHOM JicIuiee B paboueM pexume. Ecnu 3Hauenue paspsiga (6ura) pasHo 0, 3HaYEHHE COOTBETCT-
BYIOIIEro MapaMeTpa 0ToOpakaThCsl Ha JUCIUIee HE Oy/eT; eciu 3HayeHue paspsaa (bura) paBHo 1, 3Have-
HHE COOTBETCTBYIOIEro Mapamerpa OyAeT 0ToOpaxaThCs Ha JucCIUiee. B peximMe nmporpaMMUpoBaHus 1Is

nepexoja OT IapameTpa K HapameTpy cieBa HampaBo ucnouss3yiite kiauiry PY/SHIFT, mis nmepexoma ot
napaMmeTpa K rnapameTpy clipaBa HajeBO HCHOJIb3YHTE KIIABHILN IDATA/EN”I1 + |QUICK/JOG| OJTHOBPEMEH-

HO.
OtobpakaeMble apaMeTpsl, COOTBETCTBYIOIIIE Kaxa0oMy OuTy (yHKuHOHAIBHOTO mapaMerpa P7.06, mpu-

BEZICHBI B CIIEAYIOLIEH Tabmuie.

Bo3MoxHBIE 3aBojicKas

ITapametp HaumenoBanue Onucanue
3HAYCHHs yCTaHOBKa

0: ITepBu4eH BHEIIHUI MTyJIbT
1: Unaukanus Ha JUCIUIER 000MX
IYJIbTOB, YIIPABJIEHHUE C KJIABUATYPbI
BHEIIHET0 MyJIbTa
Mrpuxaums u 2: Unaukanys Ha JUCILIEd 000MX

P7.05 yIpaBjieHue . 0-3 0

nystTa IyJIbTOB, YIIPABJIEHHUE C KJIABUATYPbI

BCTPOEHHOTI'O MyJIbTa

3: nauMKanus Ha JUCIUIEH 000MX
IYJIbTOB, YIIPABJIEHHUE C KJIABUATYP

[bUT7| [bUTe [BUT3| [puT4 [buT3| [BUT2 [puTI| [puTO|
Hanpsoxe-
. .| BexonHoe
Beixoxuoit | Beixognas | Ckopocts | BeixomHoid nammke- | TAC 3BeHa 3amanHas | Beixognas
MOMEHT | MOIIHOCTb | BpalieHHs TOK Hpﬂe HOCTOSTH- 4acToTa JacToTa
HOTO TOKa
[BUT15] [bUT14| [bUT13] [BUT12] [BUT11] [BUT10] [BUTY| [EUTS|
Howmep Cocrosiaue | CocTostHUuE
MHOLO- OTKIHK YcraHoBka
3apesep- Curnan Ha | CurHai Ha | BBIXOJIHOTO | BXOIHOTO
CTyHEeHYa- PID-pery- | PID-pery-
BHUPOBAHO . Bxoje AI2 | Bxomge AIl | xkI1eMMHH- | KIEMMHU-
TOM CKO- < <a nsTopa nsTOpa
pocTH

000ouX 1yJIbTOB

0: ITpy mOAKIIIOYEHHH BHEIIHETO Iy IbTa BCTPOSHHBIN ITy/IbT OJIOKUPYETCSL.

1: Mupukanus quciieeB 0OOUX IIyJIbTOB UICHTUYHA, YIPABICHHE BO3MOXKHO TOIBKO ¢ KIaBHATYPHI BHEIII-

HETO MyJIbTa.

2: Manukanus JucIieeB 000UX IyIbTOB HICHTHYHA, YIIPaBIeHHE BO3MOXKHO TOJIBKO C KIABHATyPHI BCTPO-

€HHOTO IyJIbTa.

3: Mapukarys auciuieeB 00OHX IMyJIBTOB UICHTHYHA, YIPABICHHE BO3MOXKHO C KIIABHATYyp OOOUX IIyJIHTOB.

Bo mu30e:xxanue HeKOPpPeKTHOH padoTbl mpeoOpa3oBaressi OyAbTe OCOOEHHO BHHMATEILHBI HPH

BKJIIOUeHHH JAHHOTO Pe:KHMA.

Ipumeuanue.

> Ecnu 3navenue napamempa P7.05 ycmanoeneno pasuvim 1, 6CmpoenHblil ny1bm MOdicem Ynpaeisins
npeobpaszosamenem 8 mom cayyae, ecau GHeWHUI Nyibm He NOOKIIOYEH.

> Ecau nooxmouen nyaom ¢ LCD-ducnneem, 3navenue napamempa P7.05 dondicho 6bims ycmanogieno

pasHbim 0.
ITapamerp HaumenoBanue Onucanue Bosuonaie | - asoxckas
3HAYCHUSA YyCTaHOBKa
P7.06 Hactpoiika s mkauii 8 paGotem 0 - OX7FFF 0-0x7FFF OXFF
pexume
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Harmpumep, eciii HeoOXOIMMO BBIBOIWTH HA IMCIUICH 3HAYEHMS] BBIXOJHOTO HAIPSDKCHHS, HAIPSHKECHUS
3BEHA MOCTOSHHOTO TOKA, 3aJaHHOM YaCTOTHI, BBIXOJHOM YaCTOTHI U CHrHajia Ha BXxozae All, 3HaueHHS Kax-

JIOro O¥Ta IODKHBI OBITH YCTAHOBICHBI COMIACHO CIIEAYIOIIeH Tabmue.

[srT7] [BUT6| [BUTS]| [BUT4| [prT3)| [prT2| [BUTI| [BUTO|
0 0 0 0 1 1 1 1
[BUT15| buti4] | [puT13] | [pUT12] | [BUT11] | [BUTI(| [BUTY| [BUTS|
0 0 0 1 0 0 0 0

B atoMm city4ae 3Hauenue napamerpa P7.06 nomkHo ObITh yecraHosieHo paBHbiM 100Fh.
Ipumeuanue.

Cocmosinue 6X00H020/8bIX00H020 KIEMMHUKO8 omobpadicaemcsi 6 decsimuunou cucmeme. Cym. onucamnue

napamempos P7.18 u P7.19.
Bo3MoxHBIE 3aBojicKas
[Tapametp HaumenoBanue Onucanue
3HAYCHHs yCTaHOBKa
P7.07 HacTtpoiika nanukanyum B pexume 0 - Ox1FF 0-0x1FF 0xFF
OCTaHOBa

C noMoIIpIo 1aHHOH QYHKIMH MOXHO 3aJ1aTh Psijl IapaMEeTPOB, 3HAYEHUsI KOTOPBIX OyIyT 0TOOpaaThcs Ha

CBETOJMOIHOM JHMCIUIee B pexume ocraHoBa. Croco0 yCTaHOBKM TakoH e, Kak s mapamerpa P7.06.

74




IpeobOpazosarenu yactotsl cepuit ES022, ES023. MHcTpyKIWs 110 SKCIUTyaTanuu

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

OtobpaxkaeMble mapaMeTpsl, COOTBETCTBYIOIINE KaXaA0My OuTy (yHKIHOHANBHOTO mapamerpa P7.07, npu-

BEJICHBI B clIeAyoLIel Tadnuie.

BuT7 | [BUTE [BUTS| [EUT4 [EUT3| [EUT2| [BUTI| [EUTO|
IHanpsoxenue
CocrosHue|CocTosH1IE
Curdan | Cursan OTKIHK YcraHoBka BEIXOILHONO| BXOAHOTO 3BeHa 3ananHas
Al2 All IPID-perynsropaPID-peryinsaTopal A A MOCTOSHHOTO|  YacToTa
KIICMMHHKa|KICMMHUKA
TOKa
[BUT15 | [BUT14] [BUT13] [BUT12| [BUT11] | [pAT1(] [FUTY [pUTS|
Howmep
3apesepBu-|3apesepBu-| 3apesepBu- 3ape3epBu- |3apesepBu-|3ape3epBu-| 3ape3epBH- MHOTOCTYICH-|
pOBaHO | pOBAaHO pOBaHO poBaHO poBaHO pOBaHO pPOBaHO  |4aTOit CKOPO-
cTu

Bo3moxHble | 3aBojckas
ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
P7.08 Temneparypa BbIIPSIMUTEILHOTO MOAYJIS 0-100,0°C
P7.09 Temmneparypa IGBT-monyns 0-100,0°C
P7.10 Bepcus nporpaMMHOro obecnedeHus
P7.11 HaxkoruienHoe BpeMsi paboThI 0-655354y4

Temmneparypa BBIIPAMUTENBHOIO MOAYINs: BblgaeT Ha QMCILIEH TeMIepaTypy BBIIPSIMHUTEIBHOTO MOMIYJIS.
TemnoBas 3amuTa npeodpasoBaTeneil pa3IHIHBIX HOMUHAJIOB MOXET OBITh HACTPOCHA IO-PAa3HOMY.
Temneparypa IGBT-monyns: Beinaer Ha nucruiet temneparypy IGBT-monyns. TemnoBas 3amura npeodpa-
30BaTelell pa3INYHEIX HOMHHATIOB MOXKET OBITh HACTPOEHA I10-PA3HOMY.

Bepcus nporpamMHoro obecniedenus: Beinaer Ha AucIuiel BepCHIO IPOrpaMMHOTO o0ecIedeH s u(ppoBo-
TO CUTHAJIBHOTO IIpoLieccopa.

Haxomnnennoe Bpems paboTsl: Bermaet Ha auciieil odmee BpeMst paboTEI IpeoOpa3oBaTens YacTOTHL.
Ipumeuanue.

TIpusedennvie evlute napamempul O0CMYNHbL NOILKO OIS YMEHU.

Bo3moxHble | 3aBojckast
[Tapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKA
P7.12 Tumn TpeTheil ¢ KOHIA OIUOKH 0-24 0-24
P7.13 Tun npeanocnenHel omuoKu 0-24 0-24
P7.14 Twun nocieaue omuoKu 0-24 0-24

3HaucHUS IICPEYHCIICHHBIX BBIIIC MTapaMETPOB COXPAHAIOT B IMAMATH THUIIBI IMOCICAHUX TPEX omubok. Cwm.

paszmen 7.
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ITapameTp HaunmenoBanue Onwucanue
BbIXoHast 4aCTOTa B MOMEHT Te- .
P7.15 . BeixoHast 4acTOTa B MOMEHT TEKYIIeH OMHOKN
KyLel omuoKu
BbIxo/1HOM TOK B MOMEHT TEKYILIEH . D
P7.16 y BbIX0HOM TOK B MOMEHT TEKYILIEH OMMOKU
OIINOKH
P7.17 Hanpsokenue 3BeHa IOCTOSIHHOTO HanpskeHue 3BeHa MOCTOSHHOTO TOKA B MOMEHT
’ TOKa B MOMEHT TeKyIel OnmOKu TeKymIeil omuoKu
JlaHHBIA MapaMeTp COXpaHseT B MaMsATH 3Haue-
Hust curHanoBs BKJI-BBIKJI Ha BXOIHBIX KieM-
Max B MOMEHT TeKylleil omuOKu. 3HaueHUs
Ka)XXI0ro OHTa CieyIoliye:
[ BUT3 | BUT2 | BUTI | BUTO |
CocTosiHie BXOJHOTO KJIEMMHHUKA B
P7.18 HOTO S4 S3 ) S1
MOMEHT TEKyIIeH OIIHOKHI
3HaueHue 1 03HAYaAET, YTO HA COOTBETCTBYIOLIEM
BbIX0Jie npucytcrBoBai curHain BKJI, 3HaueHue
0 - BBIKJI
Ipumeuanue.
3nauenue dannoeo napamempa omo6pasicaemcs
6 Decsimu4Hol cucmeme
JlaHHBI MapamMeTp COXpaHseT B IaMATH CO-
CTOSHUE BBIXOIHBIX KJIEMM B MOMEHT TeKylleH
ouMOKH. 3HaYEeHHS KaXKA0ro OUTa CIeayIoNue:
| BUT3 | BUT2 | BUTI | BUTO |
P7.19 CocTosiHHE BBIXOJHOTO KIIEMMHHKA RO Y
' B MOMEHT TEKYyIeH OLINOKI
3HaueHue | 03Ha4YaeT, YTO Ha COOTBETCTBYIOIIEM
BbIX0z€e npucytcTBoBan curnan BKJI, sHauenue
0 - BBIKJI
IIpumeuanue.
3uauenue dannozo napamempa omobpaxcaemcs
6 DecsiMU4HOl cucmeme
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A
6.9 I'pynna napaMeTpoB pacilIMpeHHbIX GpyHkumii P8 BhixonHas uactora
Bo3smorxHbIE 3aBojcKas
ITapametp HaumenoBanue Omucanue Y5 JlnanasoHa 3anpeiieHHbIX acToT
3HAYCHUS YCTaHOBKa
3aBUCHT OT
P8.00 Bpewms yckopenus 1 0,0 - 3600,0 ¢ 0.0-3600.0 |
MOJIeNHN
3aBUCHT OT
P8.01 Bpewms 3amennennus 1 0,0 -3600,0 ¢ 0.0-3600.0 | S5
MOAeIn Sanpeuiennas 3ajanHas yactora
JlanHbIe napameTpbl aHasoruuHbl napamerpam P0.08 u P0.09. Hacrora

Puc 6.16 MitrocTpanuus pexuma 3anpenieHHOl 4acTOThI

Bo3moxHbIe 3aBozckas
ITapametp HaumenoBanue Onucanne BosmoxkHble | 3aBozickas
3HAYCHHS YCTaHOBKA [Mapametp HaumeHoBanue Onucanue
3HAYCHUS YCTaHOBKA
P8.02 Yacrora pexuma LHIAT 0,00 I'; - P0.04 0.00-P0.04 5.00
P8.07 AMIUMTY 1 TI71aBaOLIeH 4acTOTHI 0,0 - 100,0% 0.0-100.0 0.0
P8.03 Bpemst yckoperus peknma LIIAT 0,0 - 3600,0 ¢ 0.0-3600.0 Ofa;;gﬂcgn
3 P8.08 Cka4yoK 4acCTOThI 0,0 - 50,0% 0.0-50.0 0.0
P8.04 Bpewms 3amennenus pexxuma AT 0,0 -3600,0 ¢ 0.0-3600.0 OTHI\ZBKHC:;I/I 5 —
P8.09 . . 0,1-3600,0 ¢ 0.1-3600.0 5.0
OyHKIUKM ¥ 3aBOJICKME ycTaHOBKM mapamerpoB P8.03 u P8.04 ananormunst napamerpam P0.08 u P0.09. JacTOThI
HesaBucumo ot Toro, kakoBbl 3HaueHus napameTpoB P1.00 u P1.05, npu mocTymieHun KOMaH/Ibl PeXUMa P8.10 Bpewms yObiBanus niasaromeit 0,1 -3600,0 ¢ 0.1-3600.0 50
HIAT npeoGpa3oBarens nepeiaer k pabore Ha yactore peskuma HIIAT ¢ 3a1aHHBIM BpeMEHEM YCKOPEHHUS, U AT
TIPH CHSITHH KOMAH/IbI BEDHETCS B TPE/IBILYIIHA PEXKIM C 3 1aHHBIM BPEMCHEM 3aME/ICHHUS. PexxuM mIaBaromel 4acToThl NPUMEHSETCS B TEKCTHIFHOW NPOMBIIUIEHHOCTH U IIPH IIPOU3BOICTBE CTEK-
JoBoJokHa. [Ipumep paboTh! mpeoOpa3oBartelsi B JAHHOM PEXUMe IPHUBEICH Ha CIESIYIOIeM PHCYHKE.
Bo3moxHbBIe 3aBojcKas
ITapametp HaumenoBanue Onucanue AB
3HAYCHHUS YCTaHOBKaA BIXO/IHas HacToTa
P8.05 3arnpeleHHas 4acToTa 0,00 I'r - P0.04 0.00-P0.04 (L VU VR O A S —" iL ______ B e e
CKa4oK 4acTOThI AmiuTyna
[Iupuna nuanasoHa faasomer
P8.06 0,00 I'r - P0.04 0.00-P0.04 0.00 9acTOTHI
3alPEIICHHBIX YaCTOT

L[empaubﬂa;l HaCTOTA = = = - -
JInsl MCKIIIOUeHUs] MEXaHU4eCKOr0 PEe30HAHCAa HArpy3KH MOXKHO Ha3HAUMTH 3amlpelleHHyio dactory. Ilapa-

metp P8. JaeT HEHTPaNbHOE 3HAYCHHE NHANA30Ha 3aMPEeHHON YacTOTHL.
etp P8.05 3amaer nenTpansHoe 3HaUYCHKE AUANa30Ha 3aNpeNIeHHON JacTo Samenerie
C BpEMEHEM
3aMeUICHHS

Ipumeuanue.

L3

> Ecnu suavenue napamempa P8.06 ycmanosneno paguvim 0, yynkyus 3anpema 4acmomsl 6blKI0UeHA.

A T \
> Ecnu snauenue napamempa P8.05 ycmanosneno pasuvimu 0, hynxyus 3anpema 4acmomol @bikaioye- | < B=
Yekopenue pemst
Ha He3a8UCUMO 0Nl MO20, KaKoe 3HayeHue npuceoero napamempy P8.06. P Bpew ybemaria Bpews uapacrarus.
€ BpEMCHEM peKMMa MJIaBAOIICH PeKIMa IIIABAKOLICH
> Paboma npeobpaszoseamens 6 OuanasoHe 3anpeujeHHol Yacmomyl npu 6KIOYEHHOM pexcume 3anpema YCKOpCHUA 4acToThl HaCTOTb!
4acmomul HeBO3MOICHA, HO. 8 PEdICUMAX YCKOPEeHUsl u 3amMelJieHus npeodbpazoeameitb Modicem npoxo-
Puc. 6.17 Mnmoctpanys pexxuma I1aBarollel 4acToThl
Oumb 3anpeueniyio 4acnomy.

B3anMoCBA3b BBIXOAHOH YaCTOTHI U 331aHHOM 4acTOThI IPOWJLIIOCTPHPOBAHA HA CIIEAYIOIEM PUCYHKE. LleHTpasIbHas YaCTOTa ABIETCS 3aaHHOil YaCTOTOIL.

AMmuuTyga nnasatonieil yactors! = Llentpanbnast gactora * P8.07%.

CKauoK 4acToThl = AMIUIUTY/a IU1aBaronield yactotsl * P8.08%.

Bpewmst HapacTaHuUsI UIABAIOIIECH YaCTOTHI - ATO BPEMsI, 32 KOTOPOE BBIXOJHASI YACTOTA M3MEHSETCS C MHHH-
MAaJIbHOTO 3HAYEHHMS JMarla30Ha IJIaBaroLIel YacTOThI 10 €r0 MAKCUMAJIbHOTO 3HAUCHUSI.

Bpewmst yObIBaHHSI IIIABAIOIIEH YaCTOTHI - 3TO BPEMs, 38 KOTOPOE BBIXOJHAS YACTOTA M3MEHSETCSI C MAaKCH-

MallbHOTO 3HAYECHMsI TUara30Ha MIaBarollel YacTOTh 10 €r0 MUHUMAJIbHOTO 3HAUYEHUS.
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Tpumeuanue.

Tapamemp P8.07 onpedensem ouanazon 6bix00HOU 4ACMOMbl CLeOVIOWUM 0OPAZOM:

»  (1-P8.07%) * 3aoannas wacmoma < Bwixoonas uacmoma < (1+P8.07%) * 3adannas wacmoma.

»  Beixoonas wacmoma 6 pejcume NAasaiowjeil YACMomsl O0ZPAHUYEHA BEPXHUM NPedeloM Hacmombl

(P0.05) u nustcrum npedenom uacmomat (P0.06).

Bo3moxnbie | 3aBojckas

ITapameTp HaunmenoBanue Onucanne
3HAUCHHS YCTaHOBKA

KouiaecTBo momnsITok
P8.11 0-3 0-3 0
aBTOMATHYECKOr0 cOpoca OLIMOKU

P8.12 Bpewms 1o copoca 0,1-100,0 ¢ 0.1-100.0 1.0

OyHKIMST aBTOMaTHYECKOro cOpoca OMIMOKH MOXKET CHHMATh CHUTHAN OIIMOKH Yepe3 Ompe/eleHHbIH Bpe-
MeHHOHU uHTepBan. Ecnu 3Hauenne mapamerpa P8.11 ycranoneno paBHbIM 0, (YHKIHS aBTOMaTHYECKOTO
cOpoca BBIKIIOUCHA 1 B CITy4ae JUarHOCTHPOBAHMS OIIMOKH CPabOTaeT 3aIluTa.
Ilpumeuanue.
> Taxue owubku kak OUTI, OUT2, OUT3, OHI u OH2 ne mozym Ovims copouiensl agmomamuiecku.
> Ecnu 6 meuenue decsaimu munym nocie nocieoHe2o coOpoca cucHania owubKu He OUAZHOCMUPOBAHA
HO8as OWUbOKa, npeobpazosamens aAGMOMAMUYECKU OOHYIUM UHGOPMAYUIO O Koluuecmee npedbi-

OYWUX NONBIMOK cOPOCA OUUOKU.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

B BIXOHAA YacTOTa

A J
Hasnrauennasg wactota | — of = — — — — — — — — ——_Y ([wureppan
Ha3HaYEeHHON

f — —— e — - --"T-‘IaCTOTH

Bpewms
A
CurHasn Ha3HAYeHHOM
YaCTOTBI
-
»~
Bpems

Puc. 6.18 [lnarpamma curaasga Ha3HaYEeHHOW YaCTOThI

BosmoxHble | 3aBojckas
ITapamerp HaumenoBanue Onucanue
3HAYEHHS YCTaHOBKA
WHrepBai npubIMKeHUs K 0,0 - 100,0% ot mMakcu-
P8.15 pBajip: ’ 7 0.0-100.0 0.0
3aJ[aHHO yacToTe MAJIbHOM YaCTOTBI

Bo3moxHBIE 3aBojcKas
[Tapametp HaunmenoBanue Onucanue
3HAYCHUS yCTaHOBKa
P8.13 Hasnauennast yacrora 0,00 - P0.04 0.00-P0.04 50.00
P8.14 MuTepBan Ha3HAYCHHOM YaCTOTHI 0,0 - 100,0% 0.0-100.0 5.0

Korna gacrora Ha BEIXOJE IpeoOpa3oBaTels NOCTHTHET YPOBHsS Ha3HAYEHHOM YacTOTBI, HA BBIXOX Oyner
Beian curHain BKJI-BBIKJI, koTopsrii OyzneT ocTaBaThesi Ha HEM JIO TeX 0P, OKa YacTOTa Ha BBIXOZE TIpe-
obpa3oBaTelsi He CHU3UTCS HIDke ypoBHs [Ha3HaueHHas yactora - MIHTepBan Ha3HAUCHHOM YacTOTHI|, KaK

TIOKa3aHO Ha CJIICAYIOIIEM PUCYHKE.
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Jannas GpyHknus nos3sossieT BolgaTh curHan BKJI-BBIKJI B ToM ciydae, ecnu BEIXOJHAsL 4acTOTa IPeod-

pasoBaTelisd HAXOAUTCS B UHTEPBAJIE HpI/I6J'H/I)KCHI/ISI K 3aJJaHHOW Y9acTOoTe.

BI)IXOZ[HB}( qacTtoTa l

T _//_\R _____ HWnTtepsan npubnmkeHus

$ K 3a/1aHHO# yactote P8.27

3ajaHHAas 4acToTa

> Bpewms

CurHai npuOIKeHHsT A
K 3a/IaHHOH YacToTe

> Bpems

Puc. 6.19 /luarpamMma cursana OpuOIIOKSHHS K 3alaHHOH YacToTe
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Bo3moxHble | 3aBojckas
ITapametp HaumenoBanue Onucanne
3HAYCHUS YCTaHOBKa
TToporoBoe HanpsHKEHUE BKIFOUCHUS 3aBUCHT OT
P8.16 P P 115,0 - 140,0% | 115.0-140.0
JMHAMUYECKOTIO TOPMOMKEHHS MOJIENTN

Ecnu HampspkeHHe 3BeHa MOCTOSHHOTO TOKa IPEBBIIAeT 3HadeHWe mapamerpa P8.16, mpeobpasoBareinb
YaCTOTHI BKIIIOYUT PEKHM IUHAMUYECKOTO TOPMOXKCHHSL.

Ipumeuanue.

» [ns npeobpasosameneii nomunanvnvim nanpsaicenuem 220 B 3a6o0ckoil ycmanosxoti agnsaemes 120%.
» Lna npeobpasosameneii nomunanvhvim nanpsicenuem 380 B 3aeo0ckoil ycmanosxotii agnsemces 130%.
> 3nauenue napamempa P8.16 coomeemcmayem HaAnpadsceHuio 36eHa NOCHMOAHHO20 MOKA Npu HOMU-

HANbHOM 8XOOHOM HANPANCeHUU.

Bosmoxkuble | 3aBozckas
ITapametp HaunmenoBanue Onucanue
3HAYEHHST YCTaHOBKA
P8.17 KosdduuueHnT yriosoi ckopocTu 0,1-999,9% 0.1-999.9 100.0

JlaHHBIA apaMeTp MCHONIB3YETCs Ul KUIMOPOBKH PA3HUIIBI MEXIY NEHCTBUTENBHON MEXaHUYECKOW CKO-
POCTBIO M CKOPOCThIO BpamieHus. COOTHOLIEHHE MEXAY STHMH CKOPOCTSIMH OIMCHIBACTCS CleAyromieit
hopmyoi:

JleiicTBuTenbHAs MeXaHU4ecKas ckopocts = 120 * Beixognas yactora * P8.17 / Yucno nap moiarocoB aJiek-

TPOABUTATECIIA.
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6.10 I'pynna ¢pyHKIMOHAIBHBIX NapaMeTpoB ynpasJjeHust PID-peryasitopom P9

VYnpasnenue PID-perynsaropom siBiisiercss Hauboliee pacpoCTPaHEHHBIM METOJOM IS YIIPABJICHHUS 110
CHTHaJIaM ypOBHsI, JaBJICHUS W TemIieparypbl. Ero mpuHIMI OCHOBaH Ha ONPENENCHUH Pa3HHIBI MEXIY
[PEayCTAHOBICHHBIM JTAaJOHHBIM 3HAUYCHHEM M 3HAUYCHHEM OOpaTHOW CBS3HM, ¢ MOCIEIYIONICH BblIavei
YIPABISIOIEr0 CUIHAJA 3aaHUsI YAaCTOTHI C YYETOM MPOMOPLHOHATIBHOIO KOd(hHIMeHTa, a TaKk e HHTe-

rpajgbHOro H guddepeHuanbHoro BpeMeH. CM. clienyonuii pucyHoK.

BrixonHas
Yyactora

IIpenycranosneHHoe +

= PID . ¥ Axroputm | M
3Hayenue PID

3HaueHne 00paTHOil CBA3M

®dunerp <

Puc. 6.20 Cxema pabotsl PID-perynstopa
Lpumeuanue.

Hna gynxyuonuposanusn PID-pecynamopa 3nauenue napamempa P0.03 dondicno 6vims ycmanoeieno pag-

HblM 6.
BosmoxxHble | 3aBojckas
ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKA
0: ITyneT
1: Ananorossiii Bxoq All
Br16op ucTouHnKa .
2: AnanoroBblit Bxox Al2
P9.00 MPeyCTaHOBJIEHHOTO 0-4 0

3: ITocnenoBaTenbHbIi HOPT
8: PesxiM MHOTOCTYIIEHYA-
TOH CKOPOCTH

3HaueHus: PID

P9.01 Ycranoska PID ¢ nynbTa 0,0 - 100,0% 0.0-100.0 0.0

0: Ananorosslit Bxox All
Bri6op ucrounnka oopatHoit | 1: AHanoroBslii Bxox Al2

P9.02 cBs3u PID-perynsropa 2: AT1+AI2 0-3 0
3: INocneroBaTeNbHbIi MOPT
Tpumeuanue.
> Yemanosnennoe snavenue u snauenue obpammnou céasu PID-peeynamopa onpedeniiomcs 6 npoyem-
max.
> 100% npedycmanosnennoezo suavenus coomgememeayiom 100% snauenuss 0opamuoi ceasi.

> Bo usbescanue nexoppexkmmnozo gynkyuonuposanus PID-pezyismopa ucmounuku npeoycmanosnen-

HO20 3HAY€eHUsl U 3Ha4erus 06[7de01; C6513U 00NHCHBL ObIMD PAa3nuyuHsl.
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Bosmoxnbie | 3aBojckas
ITapamerp HaunmenoBanue Onucanne
3HAUCHHS YCTaHOBKA
P9.03 BbIxozHas xapakTepuCTHKa 0: INonoxurenbHas 0-1 0
) PID-peryansitopa 1: OtpunarenpHas

0: Ioao:kuTeasHasi: Eciu 3HadeHue oOpaTHOM CBsi3u Ooublie, YeM MPEAyCTAHOBICHHOE 3HAYCHHE, BbI-
XOHas yacToTa OyAeT yMEHbIIAThCsl, KaK, HAIPHMED, [IPH yIPaBICHUH HATHKCHUEM [P HAMOTKE.
1: OrpunarenbHas: Eciau 3HaueHue oOpaTHOH CBS3M OOJIbILE, YeM MPEIyCTaHOBICHHOE 3HAYEHHE, BBIXO/I-

Hasl 4acTOTa Oy#eT yBeIH4nBaThCA, KaK, HAIpUMep, IPH YIPABICHAN HATSDKEHUEM IIPH Pa3MaThIBAHHH.

Bosmoxnbie | 3aBojckas
IMapamerp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
P9.04 ITponopunonanbuslii kodddurment (Kp) 0,00 - 100,00 | 0.00-100.00 0.10
P9.05 Hnrerpansuoe Bpems (Ti) 0,01 -10,00c | 0.01-10.00 0.10
P9.06 Juddepennnansaoe Bpems (Td) 0,00 - 10,00 ¢ 0.00-10.00 0.00

Hacrpoiika 1aHHBIX IapaMeTpoB MpPH paboTe ¢ peanbHON Harpy3KOi MO3BOJSET ONTHMH3UPOBATH PEAKIIUIO

CHCTEMBI.

AxruBanus 1 HacTpoiika PID-perynpoBaHust O OTKIIMKY CUCTEMBbI IPOU3BOIUTCS CIIEAYIOLIMM 00pa3oM:

1. Bxumouure pexxum PID-peryauposanus (P0.03=5).

2. VYBenuubre NMpoHOpHHOHANBHBIA KO3 duIHeHT (Kp) HACKOIBKO BO3MOKHO 0€3 BOSHMKHOBEHHS 3()-
(hexta caMOBO30YKICHHS.

3. VYmenbumTe HHTErpasibHoe Bpems (Ti) HACKOIBKO BO3MOXKHO 0€3 BOSHUKHOBEHHS CaMOBO30YKICHHS.
VBenuuste audpdepenimansHoe Bpems (Td) HACKOIBKO BO3MOXKHO Oe3 BO3HHKHOBeHHUs d¢dekra ca-
MOBO30YKICHHSI.

INocne ycTaHOBKH JaHHBIX apaMETPOB MOXKHO MEPEXOJUTh K TOUHOH HACTPOMKE.

> ‘YMeHbLIEHHE IepeperyTupoBaHus

IIpn BO3HMKHOBEHHH NEPEPETYITHPOBAHUS HEOOXOIMMO YMEHBIIUTh AU(QepeHIHaNIbHOE BpeMs U yBEIn-

YUTh HHTCTPAIBHOE BPEMS.

Otkink A Jlo HacTpoiiku

ITocne HacTpoiiku

Bperlvm

Puc. 6.21 /InarpaMma yMeHBIICHUS TIEPEPETyIUPOBAHUS
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> BhicTpasi cTaGuIn3anus COCTOSTHUS yNPaBJIeHHst
Jlnst ObIcTpoid cTaOMIIM3aLMK COCTOSTHUS YIIPABJIEHUS, JIaXKe B TOM Cllyyae, €CJIM BO3HUKAET Mepeperyaupo-

BaHHE, yMEHBIIINTE HHTETPAJIBbHOE BPEMs H YBEJIHUbTe JU(PDEPEHINATEHOE BPeMsl.

Otknux A Jlo HacTpoiiku

ITocne HacTpoiiku

.

'BpeMSI

Puc. 6.22 BoicTpasi cTaOUIU3aHs COCTOSHUS YIIPaBICHUS

> CHHKeHHE MeUIEHHBIX KoJle0anuii
Ecnu koneOaHWss BO3HMKAIOT B TEUYEHHE OOJBLIErO KOJMYECTBA LUKIIOB, HEXKEIU YCTAHOBICHHOE HHTE-
rpajbHOe BpeMsl, 3TO 03HAYAET, YTO MHTErpasbHas ONepalusl CIUIIKOM cribHa. KonebaHus MOXHO yMEHb-
[IUTh, YBEIMYUB HHTECIPATBLHOE BPEMSL.

Jlo Hactpoiiku

Otxink A

ITocne HacTpoiiku

B
Bpems
Puc. 6.23 JluarpaMma CHHKEHHSI ME/IJICHHBIX KOJIeOaHH

> CHuKeHue ObICTPBIX KoJIeOaHMii
Ecnu mukin xoeOaHui KOPOTKUH M €ro BpeMsl COIIOCTABUMO C YCTAHOBICHHBIM JH((epeHIHaIbHbIM Bpe-
MEHeM, 9TO 03HadaeT, 4To AuddepeHnnaIbHas olepalys CIUIIKOM cribHa. KoebaHuss MOXKHO yMEHBIINTS,

YMEHBIIHB U (EpeHIHaTBHOE BpeMs.
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OTKIIUK A Jlo HacTpoiiku

"N/
Y A A

Iocne HacTpoiiku

'BpeMSI

Puc. 6.24 JlnarpaMma CHIDKEHUS OBICTPBIX KoneOaHuit

Ecnu xonebaTenbHBIH Ipomece He MOXKET OBITh YCTpaHEH Jaxe B CIydae yCTaHOBKH HH((epeHIHaIbHOTO
BpeMeHHU paBHBIM 0, HE0OXOAUMO JIHOO YCTAaHOBUTH MEHBIIEE 3HAUCHHE IPONOPIHOHAIBHOTO Kodhdumu-

€HTa, 00 yBEIHIUTH IOCTOSHHYIO BpeMeHH! (uIbTpanuu curaana PID-perymsropa.

Bo3moxHbIE 3aBojcKas
ITapamerp HaumenoBanue Onucanue
3HAYCHUS YCTaHOBKA
P9.07 Iuxn Be16opku (T) 0,01 - 100,00 ¢ 0.01-100.00 0.10
P9.08 IIpenen norpemnocTu 0,0 - 100,0% 0.0-100.0 0.0

Iy BeiGopku T ompesesseT HHTEpBall W3MEPEHHsI 3HAYCHUsT 00paTHOM cBsi3u (oTKiMKa). PID-peryisitop
MIPOU3BOJIUT BBIYMCIICHUE OJIMH Pa3 3a LUK BEIOOPKHU. YeM OoJibIlie BpeMsi LIMKIIa BBIOOPKH, TEM MEJICHHEE
peaKius CHCTEMBI.

Ipenen mMOrperHOCTH ONpeneNnseT MaKCHMAlIbHO BO3MOXKHOE OTKJIOHEHHE 3HAa4eHUs OOpaTHOH CBSA3H OT
MpeIyCTaHOBJICHHOTO 3Ha4eHus. PID-perynsTop He BBLAACT KOMaHAy Ha MOACTPOIKY 4YacTOTHI, MOKa pas-
HUIIA 3HAYCHUS] OOPATHOM CBSI3M W MPEIyCTAHOBJICHHOTO 3HAUCHUS HAXOAUTCS B IIpe/ieliaX JaHHOTO MHTEp-
Basia. [IpaBuiibHAs HACTPOIKAa JAHHOTO Mapamerpa MO3BOJISET YBEIMYUTh TOYHOCTh M CTAOMIBHOCTH CHC-

TEMBI.

A OTKiHK 00paTHOU CBI3U

TIpenen morpermHOCTH
TIpeycTaHOBICHHOE = == ——— —_———

SHAYCHUC frmm —— — — _V

Bpewms
BrixonHas yacToTa, A

>
Bpewms

Puc. 6.25 B3auMocBsA3b MEXY MPEIEIIOM MOTPEITHOCTH U BBIXOHOI 4aCTOTOM
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Bo3smoxnble | 3aBojackas
ITapametp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
P9.09 SHANCHIC IPU3HAKA NI0Tepi 0,0-100,0% | 0.0-100.0 0.0
o0patHoii cBs3H
P9.10 Bpewms mpusHaka moTepu 0OpaTHOH CBA3U 0,0 - 3600,0 ¢ 0.0-3600.0 1.0

Ecnn 3HaueHue OTKIMKa OOpaTHOM CBSI3M OCTAaeTCsl MEHBINE, YeM 3Ha4YeHHe, YCTAHOBICHHOE IapaMeTpoM
P9.09 B Teuenue nepuosa BpeMeHH, YCTaHOBJICHHOTO HapameTrpoM P9.10, nmpeobpa3oBaTelb BEIIACT CHIHAI
noTepu oopatHoii cBsi3u (ommoOka PIDE).

Ipumeyanue.

100% 3nauenue napamempa P9.09 coomeemcmeyem 100% 3nauenuio napamempa P9.01.
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6.11 I'pynna GpyHKUMOHAIBHBIX IAPAMETPOB Pe;KMMa MHOTOCTYIIeHYaToii ckopocTu PA

B pexKumMe MHOFOCTyHCH'—IaTOﬁ CKOPOCTH BBIXOJHAsA 4acTOTa MOXKET OBITh M3MEHEHA TOJILKO C ITOMO-

IIBKO0 BXOAHBIX CUTHAJIOB.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Bo3zmoxHbIE 3aBojicKas
ITapametp HaunmenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
PA.00 MsHorocTyneHuarast ckopocts 0 -100,0 - 100,0% -100.0-100.0 0.0
PA.O1 MHorocTyneHuarasi CkopocTts 1 -100,0 - 100,0% -100.0-100.0 0.0
PA.02 MHorocTyneHuarasi CKopocTb 2 -100,0 - 100,0% -100.0-100.0 0.0
PA.03 MHorocTyneH4aras CKOpocTb 3 -100,0 - 100,0% -100.0-100.0 0.0
PA.04 MHorocTyneH4aras CKOpocTb 4 -100,0 - 100,0% -100.0-100.0 0.0
PA.O5 MHorocTyneH4aras CKOpOCTb 5 -100,0 - 100,0% -100.0-100.0 0.0
PA.06 MHorocTyneH4aTasi CKopocTs 6 -100,0 - 100,0% -100.0-100.0 0.0
PA.07 MHorocTyneHuarasi CKopocTb 7 -100,0 - 100,0% -100.0-100.0 0.0
Tpumeuanue.
> 100% 3nauenuss napamempa MHO20CHYNEHYAMOU CKOPOCMU COOMEEmcmsyem MAaKCUMANbHOU Yac-

mome (P0.04).

> Ecnu 3nauenue JMHOZOCmyl’leHltHWlOﬁ CKopocmu ompuyameilbHoe, HanpasjieHue epaujeHus Hd Snom

waze Oyoem oopamuviM, 6 NPOMUSHOM CyHde HANpasieHue 8pawjeHus Oyoem nPamoim.

> ¢yHK14u}l A/IHOZOCmyneHIlGWlOﬁ CKopocmu umeem Haugvlcuull npuopumem 6 3a0anuU Yacmomal.

Bei160op yacToThl onpeznenseTcs KOMOMHALMEH CUTHAJIOB Ha BXO/IaX MHOTOCTYIEHYATOW CKOpoCTH. CM. pu-

CYHOK 6.26 U CIIeYIOIYIO 32 HUM Ta0JHuILy.

A BrixogHas yacrtora

il
@ I 7 @ O
| ' ¢
A Y Lo
|
Sl BKHJ_ B Bra t
|

S2 l Bt N

I ' "
S3 ! l B!cn I [ L

Puc. 6.26 JInarpamma paboThl peKMMa MHOT'OCTYIIEHYATOH CKOPOCTH
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Kiemma Curnan Curnan Curnan
MHOTOCTYIICHYaTO! | MHOTOCTYIICHYaTold | MHOTOCTYIEHYaTon
[lar ckopoctH 1 CKOpOCTH 2 cKopocTH 3
0 BBIKJI BBIKJI BBIKJI
1 BKIJI BBIKJI BBIKJI
2 BBIKIJI BKIJI BBIKII
3 BKIJI BKJI BBIKJI
4 BBIKJI BBIKJI BKJI
5 BKJI BBIKJL BKJI
6 BBIKJI BKJI BKIJI
7 BKIJI BKIJI BKII
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6.12 I'pynna ¢pyHKIMOHAJIBHBIX NapaMeTpoB 3amuTsl PB

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Bo3moxnbie | 3aBojckas

ITapametp HaumenoBanue Omnucanue
3HAYCHUS YCTaHOBKA
0: Beikirouena
PB.0O0 3amyra ABUraTess 1: OObIYHBIN JBHraTENH 0-2 5
OT Meperpy3Ku 2: JIBuraTens s paboTsl ¢

peoOpa3oBaTesieM YacTOThI

1: YeM MeHbIE CKOPOCTH OOBIYHOTO JBHIATENS, TEM XyXKe €ro OxJaxaeHue. UToObl HPemoTBPAaTUTH
Heperpes JBUratelis, mpeoOpa3oBaTeib MOHU3UT MOPOr CpabaThblBaHHs 3aIIUTHI OT IEPErpy3KH, KOria
BBIXOJIHAsI YacToTa CHIkaeTcs Hioke 30 I'm.

2: [TockonbKy OXJIaX/ECHHE JBUIaTeseH, MpeHa3HauYeHHbIX U1l paboThl ¢ MpeoOpa3oBaTesiIMU YacTOThI, HE

3aBHCUT OT UX CKOPOCTH, B USMECHCHUHU OpOra Cpa6aTl>IBaHl/lﬂ 3aIUTHl HEOOXOIUMOCTH HET.

Bo3moxHble | 3aBoxckast
[Tapametp HaumenoBanue Onucanue
3HAYCHHS YCTAQHOBKA
PB.01 Toxk 3alUThI IBUraTElNs OT HEPErPY3KH 20,0 - 120,0% 20.0-120.0 100.0
Bpems
PV A 70% 100%

ToK 3aITHI ABUTATEIs
OT Heperpys3ku

1 MunyTa | — — —

b
Ll

140% 200% Tox
Puc. 6.27 Kpusble, WIUIIOCTPUPYOLIME 3ALIUTY JIBUraTeIs OT EPerpy3Ku

3HaueHUe JJAHHOTO [TapaMeTpa ONpEEIsIeTCs CISAYIOLHM 00pa3oM:

Tok 3aummTel aBurareias ot neperpy3kd = (HomuHanpHbId Tok jBurarenst / HomuHambHBIH TOK

npeobpasosaresnsi) * 100%.

Tpumeuanue.

»  O6biuno Oammblil napamemp HACMPAUEAENcs. 8 mex CAYHasX, Ko20d HOMUHANbHAS MOUHOCHb
npeobpazoeamensi 60161 HOMUHATLHOU MOWHOCIU 08UAMEN.

»  Bpems oeticmeusi 200% moka 3awumel Ogucamenss om nepecpy3ku 00 cpabamvlanus 3aujuimvl

cocmasisiem 60 c.
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Bo3morxHbIE 3aBozckas
ITapamerp HaumenoBanue Omnucanue
3HAYCHUS YCTaHOBKA
11
PB.02 OPOT KOMIICHCALLII 70,0 - 110,0% 70.0-110.0 80.0

T1a/ICHUS] HATIPSDKCHUS
‘VYMeHbIIeHHE YaCTOTHI B
PB.03 PEeXUME KOMIIEHCALUU 0,00 I'g - PO.04 0.00-P0.04 0.00
T1a/ICHUS] HATIPSDKCHUS

Ecnu 3navenne mapamerpa PB.03 ycranoBineHo paBHbIM 0, QYHKIHS KOMIICHCALUH TaJCHUS HAIPSDKEHUS
OTKJIIOYEHa.

DyHKIMS KOMIICHCALMHU MaJCHHUs HANpPSDKEHUs MO3BOJSACT MPeoOpa3oBaTeNio NPOU3BOJANTH KOMIICHCALIHIO
HaMpsHKCHHS 3BEHA MOCTOSHHOTO TOKA, KOTJA OHO YMEHBIIACTCS HIKE 3HAYCHHs, YCTAHOBICHHOTO Mapa-
metpoM PB.02. TIpeobpa3oBareib MOKET MPOIODKUTE PAabOTy 03 OTKITIOUCHUSI, CHU3UB BBIXOIHYIO 4acTO-
TY U HOJTy4ast PeKyHepPHPOBAHHYIO SHEPIUIO OT JBUTaTEIIs.

Ipumeuanue.

Ecnu 3nauenue napamempa PB.03 ciuwikom 6enuKko, KOIUHECMBEO dHepIuU, 6036paujaemoll 08ueameinem,
Modicem Oblmb CIUWKOM OONBUUM U 8bI3bI6AMb OWUOKY nepenanpsadxcenus. Ecau snavenue napamempa
PB.03 cauwkom mano, Konuvecmeo sHepaui, 8036pawaemMoll oguzamenem, Modxcem obims HeOOCMAaAmMOYHbIM,
umobwl npouzsecmu Komnencayuro. Ilosmomy snauenue napamempa PB.03 oonoicno 6vims ycmarnosneno 6

coomeememeunt Co Cmenenbo HazpysKu npu@oba Uu e2o0 UHepyUOHHOCmbIO.

Bo3smoxHbIE 3aBojckas
ITapameTp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
PB.04 OcTaHOBKa IPU NEPEHAPSHKEHUN 0: Boimouena 0-1 0
1: BitoyeHa
PB.OS ITopor cpabaTbIBaHUs 3aIIUTHI 110 - 150% 110-150 380 B: 130
OT NepeHaNpPsKEHUs 220 B: 120

B pexunme 3aMeuIeHUs M3-3a MHEPLMOHHOCTH HArpy3KM JIBUTATENb MOXKET 3aMeJUIAThCS MEUICHHEE, YeM
YMEHBILIAETCs BHIXO/HAs YacTOTa MpeobpasoBaTelis. B moo0HOM pekuMe JIBUTaTeNb BO3BPAIIAET SHEPTUIO
peoOpa3oBaTeIio, B pe3ysbTaTe 4ero HalpsHKeHHE 3BEHa MOCTOSHHOTO ToKa pacTeT. Eciti He KOHTpoIMpo-
BaTh 3TOT MPOLECC, BO3MOXKHO CpabaThIBaHHE 3aIUTHI PEOOPa30BaTENs OT MEPEHANPSKEHHS.

IIpu BKIMIOYEHHOW (YHKIIMHM OCTAHOBKU NPH NMEPEHANPSHKCHUH B MPOLECCE 3aMeUIeHUs npeodpa3oBaTelb
U3MepseT HANpPSHKCHHUE 3BEHA NMOCTOSIHHOTO TOKA U CPABHUBACT €ro C MOPOTroM CpabaThIBaHMs 3allUTHI OT
nepeHanpskenust. Eciim HanpsbkeHue 3BeHa MOCTOSIHHOTO TOKa INpEeBbIIIAeT 3HaueHue mnapamerpa PB.0S,
npeoOpa3oBaTesb NPUOCTAHOBUT MOHIKEHHE €r0 BBIXOAHON 4acToThl. Korna HampskeHHe 3BeHa MOCTOSH-
HOTO TOKa CTAaHET MEHbIe 3HaueHus napameTpa PB.05, npouecc 3amMeieHus mpooKUTCs, Kak MOKa3aHo

Ha CJICTYIOIIEM PHCYHKE.
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Hanpsxenue
BeixozHoii TOK
Tlopor cpabarsi-
BaHUs 3aIIHUTHI OT =
TepeHanpsHKEHUs I 1 | I TTopor
| 1 I | OrpaHUYCHUS
TOKa
Loy | [ I I [ I |
T | T , T ; I | I I | |
pemst
BrixonHas A I I 1 1 I I I I I = I
yacTora H 1 I 1 | : H 2 H : 4
l ) I i 1 1 | 1 1
) BeixonHas | | | | | |
1 yacToTa A | I I 1 I |
1
I | | | i
- ! | | l |
Bpev I L/ 1
Puc. 6.28 Mmtoctpauust pyHKIMH 3aLIUTEI OT IEPEHAPSHKSHHS | : = :
° ; > ! =
03MO>XKHEIE aBOZICKAs
R Hamuenosamie Omicase SHa4ICHMA YCTaHOBKa Ompexnensercs 3HaueHneM napamerpa PB.07 Bpemst
Mogens A: 160
-200° R
PB.06 ITopor orpanuyenus Toka 50 - 200% 50-200 Moxzers F: 120 >
CKOpOCTb YMEHBIICHHS
PB.07 qaCTOTH;::OI:(eyperySKe 0,00 - 100,00 T'n/c | 0.00-100.00 10.00 Puc. 6.29 Nnmoctpanus GyHKINE aBTOMAaTHYECKOTO OTPAaHUYCHUS TOKa

OyHKIMSA aBTOMAaTHYECKOTO OTPAaHHMYEHHS TOKA MO3BOJISIET B PealbHOM MacmTabe BpeMEHH OrpaHHYHBATH

TOK Ha ypOBHE, 3alaHHOM napameTpoM PB.06. D1o obecrneunBaeTcs myTeM BPEMEHHOTO CHHXKEHUSI YaCTOTHI

Ha BBIXOZE IpeobOpa3oBaTelis, KOTOPOe HAUYMHAETCS MPHU HPEBBILICHHN TOKOM IOPOrOBOTO 3HAYEHMS U IPO-

JOJDKaeTcst 10 TeX MOp, IOKa BBIXOJHON TOK HE CHH3UTCS 10 3HAUYCHHUs MEHbIIE 3TOr0 MOporosoro. Januas

(GyHKIHA 0COOCHHO aKTyalbHa B IPHUBOAAX, XapaKTEPU3YIONIMXCS OONBIIOI HHEPIHOHHOCTBIO UITH PE3KHMH

U3MEHEHUSIMH Harpy3KH.

3nayenue napamerpa PB.06 3agaeTcs B MpOIIEHTHOM OTHOILIEHUH OT HOMHHAJILHOTO TOKa IIPeodpa3zoBareis.

[Mapamerp PB.07 3amaeT ckOpoCTh CHM)KCHHUSI BBIXOJHOM YacTOTHI B MpOLECCE PabOThl JaHHOH (yHKIMH.

Ecnu 3Hauenne napamerpa PB.06 ciamiikom mano, BO3SMOXKHO cpabaThIBaHHE 3aLIUTHI MpeoOpa3oBaresst no

ToKy. Eciin 3Hayenue napamerpa PB.06 ciuiikom BEIMKO, YaCTOTa Ha BBIXOJE MPeoOpa3oBaress OyaeT CHU-

JKaTbCsl CIIMILIKOM OBICTPO, YTO MOXKET BBI3BaTh INIEPEHANPSHKEHHE B 3BEHE MOCTOSHHOTO TOKA, BIUIOTH 10

cpabaTbIBaHUS 3aIIUTHL OT IepeHanpsbKeHus. Jannas GyHKIMS Bcerqa BKIIOUEHA B IPOLECcce YCKOPEHUS U

3aMeJUICHUS.

IIpumeuanue.

» B npoyecce pabomol. (DyHKYull ABMOMAMUYECKO20 OZPAHUYEHUs MOKA 4ACMOma HA 8blxooe
npeobpazosamens MOJCEN) MEHAMbCs, NOIMOMY 6 mex CAYYasax, Ko20d CKOPOCMb  OO0NJICHA
N000ePAHCUBAMBCSA NOCMOAHHOU, OAHHYIO DYHKYUIO HEOOXOOUMO OMKIIOHUUMb.

»  Ecmu 3nauenue napamempa PB.06 6ydem yCmMAHOBIEHO CIUWKOM MALbIM, Nepespy304Has

cnocoonocmy npeo6pa3oeam6ﬂﬂ uacmomaosl CHU3UMCAL.

PaboTa QyHKINH aBTOMAaTHYECKOTO OrpaHNYEHHs TOKa IIPOMILTIOCTPUPOBAaHA HA PUCYHKe 6.29.
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6.13 I'pynna ¢pyHKIHOHAJIBHBIX NAPaAMETPOB CBSA3M Yepe3 nocienoBareabHblil nopt PC

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Bo3smoxHbIE 3aBojcKas
ITapamerp HaunmenoBanue Omnucanne
3HAYCHHUS YCTaHOBKa
PC.03 Bpewmst 3a/1epKKu CBSI3H 0 -200 mc 0-200 5

Bo3smoxHbIE 3aBojckas
ITapametp HaumenoBanue Omnucanue
3HAYCHHS YCTaHOBKA
PC.00 JlokanbHbIi agpec 1-247 0-247 1

JlaHHBIiT TapaMeTp onpe/eNsieT aapec, KOTOPbIil OYIeT HCIIONIB30BATHCS BEAYIIUM YCTPOUCTBOM, IS CBSI3H C

BeZOMbIM. 3HaueHue «0» sBIseTCs LIMPOKOBEIIATEIILHBIM aIPECOM.

Bo3moxHbIE 3aBojcKas

[Tapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKA

0: 1200 6ut/c
1: 2400 6ut/c
2: 4800 6ut/c
PC.01 Bri6op ckopoctu oOMeHa 3 9600 Gu/c 0-5 3

4: 19200 6ur/c

5: 38400 our/c

JlaHHBII TapaMeTp UCHOIb3yeTCsl JUIs YCTAHOBKU CKOPOCTH CBS3H MEXKIy BELyIIHM YCTPOUCTBOM H IPeod-
pa3oBareseM 4acTOTHL.

Ipumeuanue.

Ckopocmu obmeHa 8edywje2o ycmpoucmea u npeoopazosamens 4acmomsl OO0JHCHbL OblMb YCHAHOBIEeHbL

0OUHAKOBLIMU.

Bo3moxuble | 3aBoackas
[Tapametp HaunmenoBanue Onucanue
3HAUCHHs YCTaHOBKA
PC.02 Dopmar JaHHBIX 0-17 0-17 1

JlanHBIT mapaMeTp onpexnensier GopMaT JaHHEIX, KOTOPBIH OyleT HCIIONIB30BAThCS JUIS CBS3U depe3 Hocie-
JIOBaTEINIbHBIN TOPT:

: RTU, | HauaneHbIH OUT, 8 OUTOB NaHHBIX, O€3 POBEPKY, | KOHEUHBII OUT

: RTU, | HauasnbHbI OUT, 8 OUTOB JaHHBIX, C MPOBEPKON HA YETHOCTD, | KOHEYHBIH OHUT

: RTU, | HayaneHbIi OUT, 8 OUTOB JaHHBIX, C IPOBEPKON HA HEUETHOCTD, | KOHEUHBII OUT

: RTU, | HauaybHbI OUT, 8 OUTOB JaHHBIX, 6€3 MPOBEPKH, 2 KOHEUHBIX OUTa

0

1

2

3

4: RTU, | HauasbHbIi OUT, 8 OUTOB JaHHBIX, C TPOBEPKON HA YETHOCTh, 2 KOHEYHBIX OUTA

5: RTU, 1 navaybHEIi OUT, 8 OUTOB NaHHBIX, C IPOBEPKOI HA HEYETHOCTH, 2 KOHEUHBIX OHTa
6: ASCII, 1 HaganbHbIH OUT, 7 OUTOB NaHHBIX, O€3 MPOBEPKH, | KOHEUHBIIT OUT

7: ASCII, 1 HaqanbHbIH OUT, 7 ONTOB JaHHBIX, C IPOBEPKOI HA YETHOCTEH, | KOHEUHBIN OUT

8: ASCII, 1 HauanbHBIH 6T, 7 GUTOB NAaHHEIX, C IPOBEPKOH HA HEYETHOCTbH, | KOHEUHBIH OUT
9: ASCII, 1 HayanbHbIH OUT, 7 OUTOB NaHHBIX, O€3 MPOBEPKH, 2 KOHEUHBIX OHTa

10: ASCII, | HauanbHEIH OUT, 7 OUTOB JaHHEIX, C IPOBEPKOH Ha YETHOCTH, 2 KOHEUHBIX OUTa
11: ASCII, 1 HayansHbIH OUT, 7 OUTOB AAHHBIX, C IPOBEPKOIl HA HEYETHOCTD, 2 KOHEYHBIX OHTA
12: ASCII, | HauanbHBIH OUT, 8 OUTOB NaHHBIX, O€3 MPOBEPKH, | KOHEUHBIIT OUT

13: ASCII, | HauanpHBIH OUT, 8§ OUTOB JaHHEIX, C IPOBEPKON HAa YETHOCTH, | KOHEUHBIH OUT
14: ASCII, 1 HayanbHbIN OKT, 8 OUTOB IaHHBIX, C TIPOBEPKOM HA HEYETHOCTh, | KOHEUHBIH OUT
15: ASCIL, | HauanbHBIHA OUT, 8 OUTOB JaHHEIX, O€3 IPOBEPKH, 2 KOHEUHBIX OUTa

16: ASCII, | HauanbHbIH OUT, 8§ OUTOB JaHHEIX, C IPOBEPKON Ha YETHOCTH, 2 KOHEYHbIX OUTa

17: ASCII, | HauanbHbIH OUT, 8 OUTOB NJAHHBIX, C IPOBEPKON HA HEYETHOCTDH, 2 KOHEYHBIX OHTa
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JlaHHBIiT TapaMeTp onpeseseT BpeMs, 10 UCTEYCHHH KOTOPOTo BEJOMOE yCTPOHCTBO OTBETHT Ha 3alpoc
Beayuiero ycrpoiicrea. B pexxume RTU Bpemst 3aqepikku CBS3H IOJDKHO OBITh HE MEHbLIE BPEMEHH, Tpe-

Oyromerocs st iepenadu 3,5 6ait nanHbix. B pexxime ASCII Bpemst 3aepikku cocTasisier 1 Mc.

BosmoxHbIE | 3aBojckas
ITapametp HaunmenoBanue Onucanue
3HAYCHUS YCTaHOBKa
Bpems 3aaepxku 0,0 - OyHKIUS BBIKIIOYCHA
PC.04 p Aeh YHKI 0.0-100.0 0.0
CBSI3H 10 OTKJIIOUEHHMS 0,1-100,0 ¢

DyHKIMS BBIKIIOYCHA, €CIM 3HAYCHHE JaHHOTO MapaMeTpa ycTaHoBIeHO paBHbIM 0. B ToMm ciyuae, ecin
CBsI3b OTCYTCTBYET B TE€UEHHE BPEMEHM, NPEBBHIMIAIONIEr0 OTIMYHOE OT HyJs 3HaueHue mapamerpa PC.04,

npeoOpa3oBareib BbIAACT curuan ommoku ceszu (CE).

Bo3moxHbIe 3&BOZ[CK3,$I

ITapametp Haumenosanue Omnucanue
3HAYEHHS YCTaHOBKA

0: BI)I[[B.TI) CUTHAIT © OCTAHOBUTHLCA

BBIOETOM
1: He BbIIaBaTh CUrHAT U HPOAODKATD
padory
JleiicTBue B 2: He BbIIaBaTh CUTHAJ, HO OCTAHO-
PC.05 cilyyae OIIMOKK | BHUTHCS B COOTBETCTBUH CO 3HAYECHUEM 0-3 1
CBSI3H napamerpa P1.05, ecu 3HaueHue na-

pametpa P0.01 ycTaHOBIEHO paBHbIM 2
3: He BbIzaBaTh CUTHAII, HO OCTAaHO-
BHUTHCSI B COOTBETCTBHH CO 3HAUCHHUEM
napamerpa P1.05

0: Ecnu npousonuia ommbka cBsi3u, npeodpa3oBaTeiib BEIAACT COOTBETCTBYIOLINIT CUTHA M CHUMET Hamps-
JKEHHE C BBIXO/IA; JIBUTaTelIb OCTAHOBHUTCS BHIOEIOM.

1: Ecnit npon3onuia onmoKa CB3H, peodpa3oBaresb He OTPearupyer Ha Hee ¥ MPOJOJDKHUT padoTy.

2: Ecau mpowmsoria oumbka cBs3u, a 3HadeHue napamerpa P0.01 ycraHoBineHO paBHBIM 2, mpeoOpa3oBa-
Te/b HE BBIAACT CUTHAJ OIIMOKH, HO OCTaHOBHTCS B COOTBETCTBHUM C PEKMMOM OCTaHOBA, IPEJIIHCAHHBIM
napamerpom P1.05. B nporuBHOM cityyae ommOka OyaeT MpourHopupoBaHa.

3: Ecni mpousonuia ommoKa CBsi3u, Mpeodpa3oBaTeNb He BHIACT CHIHAJ OIIHOKH, HO OCTAHOBHUTCS B COOT-

BETCTBHMU C PEKUMOM OCTAHOBA, IPENUCaHHbIM apameTpom P1.05.

Bo3moxHbIe 3aBo;[c1<a;{

ITapamerp | HammeHnoBanue Onucanune
3HAYCHUS YCTaHOBKa
st paspsiia €IMHUL] CBETOIHOTHOTO
HHJIMKaTOpa
0: OTBeyaTh Ha 3aIKChH
1: He oTBevath Ha 3aIuch
PC.06 OT? CTHOC Jl1st pa3psiga AeCATKOB CBETOIHOAHOTO 0-1 0
neiictue

HHIMKATOpa
0: 3HaueHue 3alaHHON YacTOTHI HE CO-
XPaHsIETCS IPH BBIKITFOYCHHI

1: 3HayeHue 3a1aHHON YaCTOTHI COXpa-
HiCTCA l'lpl/l BBIKJIOYCHUHU
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6.14 I'pynna 1onoJIHUTEIbHBIX GYHKIHOHAJIBLHBIX NapaMeTpos PD

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Oc0OEHHOCTH KaXK/I0TO M3 PEKMMOB OTPAXKEHBI B CIICAYIOLIEH TabnuLe.

Bo3smoxnbie | 3aBojckas
ITapamerp HaumenoBanue Omnucanue
3HAUCHHS YCTaHOBKA
IMopor xomneHcanuu
PD.00 GbykTyaruit Ha HU3KHX 0-500 0-500 5
4acTOTax
Topor xomneHcanuu
PD.01 (urykTyarmii Ha BBICOKUX 0-500 0-500 100
4acTOTax

JlanHas GyHKIMS paboTaeT TONBKO B TOM Cilydae, eciii 3HadeHue rapamerpa PD.04 ycraHoBieHO paBHBIM 0.

Yem MeHblie 3HaueHus napamerpoB PD.00 u PD.01, Tem 3HauuTensHee 3(PEeKT KOMITCHCAIHH.
Ipumeuanue.
YV 6omvuuncmesa snexmpoosucameneii Ha HEKOMOPLIX YACMOMAX MOSYIM G03HUKAMb DIYKMYayuu moxa.

Ilpu nposignenuu dannozo ¢pghexma nacmpoiime smu napamempbol.

Bo3MoxHBIE 3aBojcKas

[Tapametp HaunmenoBanue Onucanue
3HAUCHHs YCTaHOBKa

AMHHI/ITyZla KOMIICHCalunu

PD.02 .
iykTyanuii

0-10000 0-10000 5000

JlaHHBIil ITapaMeTp MCIHOb3yeTcs JUIs orpaHudeHus 3¢pdekra komneHcaiuu. Ecin 3HaueHue naHHOTO ma-
pameTpa CIMIIKOM BEJIHKO, 3TO MOXET MPUBECTH K Meperpyske mpeoOpasoBares MO TOKy. 3HauYCHHE AaH-
HOTO Mapamerpa JOJDKHO ObITh 4YyTh MEHbLIE JUIS ABUrareneil OOJbILIOH MOIIHOCTH M HAao0OpOT, YyTh

0O0JIbIIIE TS MAJIOMOIIHBIX IBUTATEIICH.

Iym va Hu3kux | Illym Ha BBICOKHX
Pexum ™ ™ IIpouee
4acToTax 4acToTax
Pexum 1 Cra0brit CWIIbHBIN
Mosket paboTarh TOJIBKO € IIPUBOAAMH MEHbB-
. 1Iero HOMUHaJIa, HEXEIIM HOMHUHAJ ITpeodpa-
Pexum 2 Crabprit i peodp
30BaTells, Tak KaK XapaKTepu3yeTcs IOBbI-
[ICHHBIM TETIJIOBBIICICHHEM
. Bosiee a3 pexTrBHO ycTpaHseT GpuyKTyauu
Pexum 3 CuIIbHBIN b yerp uyxry
TOKa W BHOPAIIUIO
BozmorkHbIE 3aBojckast
IMapameTp Hanmenopanue Onucanne
3HAYCHHS YCTaHOBKA
0: [MynbT ynpasieHus
1: Ananorossiii Bxog All
McTounmK 2: Anajiorossiii Bxoa Al2
PD.06 3: All + AI2 0-8 0
3a/laHisT MOMEHTA. .
4: PexuM MHOTOCTYIEHYATOH CKO-
poctu
5: IlocnenoBarelbHbli HOPT
YcraHoBka
PD.07 MOMEHTa -100,0 - 100,0% -100.0-100.0 50.0
€ KJIAaBHATYPbI

Bo3moxHbIe 33BOHCK3}{

[Tapametp HaunmenoBanue Onucanue
3HAUCHHS YCTaHOBKA

I'panuna 308 KOMIEHCAIUU

PD.03 N
ykTyaunii

0,0 I'u - P0.04 0.0 - P0.04 12.5

Ecnu BbIXonHas yactoTa Oonblie 3HaueHus napamerpa PD.03, komneHcalys Npou3BOJUTCS € y4eTOM 3Ha-
yeHus napamerpa PD.01, B npoTUBHOM cilydae KOMIEHCALUs IPOM3BOJUTCS C y4ETOM 3HAUCHUS Iapamerpa
PD.00.

Bo3moxHbIe 3aBojicKas

ITapameTp HaunmenoBanue Omnucanue
3HAUCHHS YCTaHOBKA

. | 0: Bkmoueno
PD.04 ITpenorepanienne ¢uryKTyarmit 1: BHIKII09CHO 0-1 1

Korna neurarens paboTaeT B HEIOTPY)KEHHOM PEKHME, BO3HUKAIOT (hIyKTyal[H TOKA, KOTOPBIE MOTYT IIPH-
BECTH K HEKOPPEKTHOW paboTe M Jaxke cpabaThIBAHHIO TOKOBOHU 3amuThl. CM. omucaHne (pyHKINOHAIBHBIX
napametpoB PD.00 - PD.03.

Bo3morkHbBIE 3aBojicKas
[Tapamerp HaumenoBanue Onucanue
3HAYEHMS YCTaHOBKA
0: Pexum 1
PD.05 Pexxum HIMM-MonynsTopa 1: Pexum 2 0-2 0
2: Pexxum 3
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B pexmume ynpaBieHHsS MOMEHTOM:

» < Ecau Mycr > Muarp, BBIXOJHAsI 4acTOTa OyAET yBeIMYMBATHCS, TOKA HE JOCTHTHET BEPXHETO Mpezesa
YaCTOTBI;

»  Ecau Mycr < Muarp, BbIXOHAs 4acToTa OyAeT yMEHBILIATHCS, TOKA HE JOCTHIHET HIDKHEro mpejena
YaCTOTBI;

»  IlIpeobpa3zoBarens 4acToThI OymeT paboTaTh Ha JIF060i YacTOTe ANANa30Ha, OTPAHUYCHHOTO HIDKHUM U
BEPXHUM TIpe/IeIaMH YacTOTHI, TOJIBKO B TOM CIIydae, eciii Myer = Muarp;

»  Ilpeobpa3oBaTenb MOXET OBITh IIEPEKIIIOUCH U3 PEXKHMA YIIPABICHHS MOMCHTOM B PEKHUM YIPABICHHUS
CKOPOCTBIO, 1 HA00OPOT, OTHUM U3 CIEAYIOIIUX CHOCO0O0B:
1. ITyTeM mepexiIIoueHus ¢ OMONIbI0 MHOTO(YHKIIMOHAIFHOTO BXoAa. Hanpumep, B TOM cilydae eciu
npeoOpa3oBarenb paboraeT B pexume ynpapiaeHus MoMeHTOM (P0.00=2), HCTOYHMKOM 3aJaHHs MO-
MEHTa sBIISIeTCs aHaNoroBelil Bxon All, a 3HaueHue mapamerpa, onpeesIioero Ha3HaYeHHe MHOTO-
(yHKUMOHABHOTO BXoAa S4, ycraHoBiaeHO paBHbIM 20 (OTKIIOYEHHE peKMMa YIpPaBICHUS MOMEH-
TOM); B CiIydae 3aMbIKaHHs KOHTakTa BXxoaa S4, mpeoOpas3oBareib NEperaeT U3 pekuma yHnpaBlIeHUS
MOMEHTOM B PEKHM YIIPaBICHUS CKOPOCTBIO, H HA000POT;
2. B pexxume ynpaBieHHsS MOMEHTOM Ha)KaTue KIIABUIIH aBTOMAaTHYECKH TPUBEIET K Iie-
pexozy mpeobpa3oBaTelis B peXKUM YIPABICHUS CKOPOCTBIO;

»  Ecnu 3HayeHue mapamerpa, 3aJaiolero MOMEHT, HOJIOKHTENbHO, IpeodpasoBareipb Oyuaer obecredn-
BaTh BpallleHHE B IPSIMOM HAIPaBICHUH, B IPOTUBHOM CIIydae - B 0OpaTHOM.

Tpumeuanue.

»  Ilpu pabome 6 pedicume ynpasieHusi MOMEHMOM YCIMAHO8Ka epemenu yckopenust (napamemp P0.08) ne
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Oeticmeyem.

»  100% 3nauenue ycmanosxu momenma coomeemcmeyem 100% snauenuto napamempa P3.07 (Ilpeden
momenma). Hanpumep, eciu 6 xauecmee ucmounuka cueHaia MOMEHMA 6blOpan nynvm ynpasienus
(PD.06=0), PD.07=80% u P3.07=90%, 3nauenue ycmanogrennozo momenma = 80% (PD.07) * 90%
(P3.07) = 72%.

BosmorkHbIE 3aBojckas
ITapamerp HaumenoBanue Omnucanue
3HAYCHHUS YCTaHOBKa
0: ITynsT ynpasneHus
1: Ananorossrii Bxox All
Croco6 3aaHus 2 A N AD
: AHAJIOTOBBIii BXO,
PD.08 BEPXHETO Ipejena A . 0-7 0
3: PexxuM MHOTOCTYIIEHYAaTOH
YaCTOThI
CKOpOCTHU
4: TlocnenoBaTeIbHBIN TOPT

3HayeHue JJaHHOTO napameTpa, pasHoe 100%, coorBeTcTBYeT MakcumainbHoi yactote (P0.04).
ITyteM M3MeHEHHs 3HAYCHHUs JJAHHOTO MapaMeTpa MpH paboTe B PeKUME YNPABICHHUS MOMEHTOM MOXET

OBIT MOJCTPOCHA BBIXOJHAS YACTOTA MPEOOPa3OBaTEIIs.

Bo3moxuble | 3aBoackas
[Tapametp HaumenoBanue Onucanue
3HAUCHHS YCTaHOBKA
Pa6ota dynkunu 0: BriroueHa
PD.09 aBTOMaTHYECKOTO 1: BeikiroueHa ripu pabore 0-1 0
OTpaHUYEHHUS TOKA HA IOCTOSIHHOM CKOPOCTH

OyHKIUSA aBTOMAaTHYECKOTO OTPAaHUYCHHS TOKA IIO3BOJISET OrPaHUYMBATh TOK B PEAbHOM MacIuTade Bpe-

MeHH. JlaHHas QYHKIMS OCOOCHHO aKTyalbHa B IIPUBOJIAX, XapaKTEPU3YIOIIUXCS OONBINON HMHEPHHOHHO-

CTBIO WM PE3KUMU M3MEHEHMAMM Harpy3ku. QyHKIUs BCEra BKIIIOYEHA B IPOLECCE YCKOPEHHs U 3aMejl-

JIEHUSL.

Ipumeuanue.

» B npoyecce pabomuvi ¢pynkyuu aemomamuuecko2o OzpaHuveHusi MOKA YACmoma Ha Gblxooe
npeobpaszogameins Modicem MEHAMbCA, NOIMOMY 6 mexX CIy4dsax, Kko2od CKOpocHb  O00IICHA

Nn000epIICUBaAmMbCsl NOCMOAHHOU, OAHHYIO QYHKYUIO HeOOX0OUMO OMKIIOYUND.
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6.15 I'pynna ¢pyHKIMOHAJILHBIX NAPAMeTPOB 3aBOACKUX YcTaHOBOK PE
JlaHHas rpynmna napameTpoB IpeaHa3HaueHa TOJIbKO JUIs UCHOJIb30BaHUs pou3BoauTeneM. Vizmenenue

MapaMeTPOB 3TOH IPYIITBI OJIb30BATEIEM 3aMPEIICHO.
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7. Bo3MoxkHBIE HEMCIIPABHOCTH U ME€TOAbI UX YCTPAHECHUHA

7.1 CurnaJml OIHI/IGOK, BO3MOKHbI€ IIPUYMHBI M METOAbI UX YCTPAHEHUS

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Kox omuoxu

Tur omuoKu

Bo3moxHbIe TIPAYNHBL

MeTO}IBI yCTpaHECHUA

Kox ommoku

Twur onMoKu

Bo3moxHbIe TIPUIUHBI

MeTOI[I)I YCTpaHCHU

1. YBenuusTe BpeMs ycKope-

cpabaThIBaHKs 3aIUThI OT
neperpysku (PB.01).

4. BaesanHoe u3MeHeHHe
HArPY3KH.

3. IIpoBepsTe U Ipu HEOOX0-
JIUMOCTH HacTpoiTe napa-
metp PB.O1.

4. TIpoBepsTe HArpy3KYy.

1. Harpy3ska CIUIIKOM TsDKe-
J1asi WJIM BpeMsl YCKOpeHust/
3aMeJUICHUS CIIMIIKOM MaJo.

1. YBennubre BpeMs ycKope-
HUS1/3aMEICHUS MITH HC-
noJb3y#HTe nmpeobpasoBareib

Oumbka hazpr U 1. Bpems yckopenns/ 3a-
OUTI IGBT—MCE ISt MEJUICHUS CIIUILIKOM MaJIo. HHU/3AME/LICHUS. .
Y. 2 HencnpaBHoCTs 2. O6paruTech B CEPBUCHBIN
IGBT—MOEme [enTp.
Ommbka ¢da3sl V 3. Obcnenyiite 0bopynoBa-
ouT2 3. HexoppekTHOE (yHKIHO-
IGBT-monynst HMPOBANTE BOTEACTRME BO3- HUE, HaxoJIsIeecs moodnmu3o-
NefiCTBIS OMEX CTH M YCTPAHUTE HCTOUHHUK
) TOMeX.
oUT3 Owmbka dassr W 4. OTcyTCcTBUE NPaBUIBHOTO 4. 06
IGBT-Momyns SABOMTCHIAL . ObecrnieysTe MpaBHIBHOE
3a3eMIICHHE.
1. IIpoBepsTe, HE MOBPEXKICH
ocCl1 IMeperpyska o Toky | 1. KopoTkoe 3ambIkanue uium m ninra?enb’ e mHEmeﬁa
BO BpeMsl yCKOpPEHHsT | 3aMbIKaHWE Ha 3€MJIIO Ha >
JIM U30JISILIMS, HE IOBPEXICH
BBIXOJIE IpeoOpa3zoBarelis.
2. Harpy3ska CJIMIIKOM TsDKe 1 KaGets.
Teperpysxa o Toky - Harpy 2. VBenuubTe BPEMsl YCKOpe-
0C2 BO BpeMsI 3aMe/iie- Jast UM BPEMst yCKOpeHus/ HUs/3aME/IICHHS HITH HC-
HUS 3aMEUICHHUS CIIMIIIKOM MaJIo. . 5
3. HenpasmisHo BbiGpana MoJIb3yiTe Ipeodpa3zoBaTellb
Heper‘pyg]{a 110 TOKY AUX 0O0JIBLIEr0 HOMHUHAJIA.
) 3. IIpoBepbTe U pU HEOOXO-
0C3 BO BpeMs pau6°T“ Ha | 4. Peskoe n3MmeHeHue Ha- posep P
MIOCTOAHHOI CKOPO- | 1oy IUMOCTH HacTpoite AUX.
cTH ' 4. IlpoBepbTre Harpys3Ky.
[eperpy3ska no
OVl HaIpsHKEHUIO BO
BpEMsi YCKOPEHHs
i yekop 1. Bpems 3ameieHust 1. YBenuubTe BpeMs 3aMe/l-
[leperpy3ska no
perpy CJIMILIKOM MaJio, OObIIOi JICHUSI WU TIOZIKITFOUUTE
ov2 HaMpsDKEHUIO BO
5 eME{ SAMeUIeHI 00BeM peKynepupoBaHHOI TOPMO3HOU PE3UCTOP.
P SHEPruM OT JIBUIaTEes. 2. OGecrieybTe NpeanucanHoe
IIeperpy3xka no
Tpy3Ka II .
Perpy 2. BxonHoe HanpshkeHne crenuduKamei BXoaHoe
HaINpsHKEHHUIO BO
P CJIMIIKOM BEIIHKO. HaInpsHKeHHE.
oVv3 BpeMs paboTHI Ha
MOCTOSIHHON CKOpPO-
CTH
1. OTcyTCcTBHE HANPSKEHUS
OJIHOW M3 BXOZHBIX (ha3.
2. ITpou301II0 KpaTKoBpe-
MEHHOE OTKJIFOYEHHE IUTa-
Husxoe nanpsoxenne | Tk TIpoBepbTe MUTaHUE U IO
uv 3BeHa noctostuHoro | | 3. HapyuieH koxTakr Bo POBCp Geneii
o8 BXONHOMICHIOBOM RIEMM- KIIIOYEHHE BXOIHBIX Kabeneil.
HUKE.
4. CnuurkoM Oonbiiast He-
CTaOUIIBHOCTD MUTAIOLIETO
Hal'lpﬂ}KCHl/lﬂA
1. JIBurareis IpoIOIKH- 1. 3ameHNTE OOBIYHEIN IBH-
TeJbHOE BpeMs paboTtaeT ¢ rareib JIBUrareseM, npeaHa-
OLI Ileperpyska nBura- | TsKenoil Harpy3koi Ha Ma- 3HAYCHHBIM JJIs PaOOTHI C

TEIIA

JIOW CKOPOCTH.
2. HenpaswisHast AUX.
3. HenpaBuibHblil nopor

npeoOpa3oBaTeIeM 4acTOThI.
2. IlIpoBepsTe u Ipu HEOOXO-
JTMocTH HacTpoiTe AUX.
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Tleperpys3ka npeo6- 60JIBIIET0 HOMHHAIIA.
OL2 perpy P 2. Henpasuibhas AUX
pasoBarens 2. IlpoBepsTe U Mpu HEOOX0-
3. Homunan npeo6pa3oBa- o
JIUMOCTH HacTpoiite AUX.
TeJsl He COOTBETCTBYET Ha- o
3. Ucnone3yiite npeobdpazo-
rpy3Ke.
BaTeJIb OONBIIET0 HOMHHAJA.
1. OtcyTeTBrE HaNpsKEHUS
OJJHOM U3 BXOAHBIX (a3.
2. TIpou301LI0 KPaTKOBpe-
MEHHOE OTKJIFOUCHHE MMUTa-
HUSL.
3. HapyureH kKoHTaKT BO
. IIpoBepbTe NOAKIIOYECHHE
Ommnbka BXOAHOU BXOJIHOM CHJIOBOM KIIEMM- .
SPI BXOJIHBIX CHJIOBBIX Ka0Oejel u
thasbl HUKE.
MTUTAIOLIYIO CETh.
4. Criumikom OoJibInast He-
CTaOMIBHOCTD MUTAIOIIETO
HanpsDKEHHUL.
5. Caumikom GobIiast
ACHMMETPUSI HAMPSHKECHUS
BXOJHBIX (ha3.
1. OGpBIB BBIXOJHOTO Kabe-
T IIpoBepbTe MoaKIIOUCHHE
. | 2. O6pbIB B 0OMOTKE JBUTra- posep .
SPO OmbKa BBIXOAHOM e BBIXOJIHBIX CHJIOBBIX KaOemeid,
hassr ' MPOBEPbTE OOMOTKH JIBHTa-
3. HapymieH KOHTaKT B BBI- renst
XOIHOM CHJIOBOM KJIEMMHH- ’
Ke.
1. TemmiepaTypa okpyxato-
OH1 ITeperpes Bbinps- el cpesibl CIMIIKOM BBICO-
MUTEJIS Ka. 1. ObecreusTe 10CTATOUHOE
2. Hanuuue pacroyioxKeHHOTO | OXJIaXKICHHUE.
MOOIM30CTH UCTOYHUKA 2. YcTpaHUTE UCTOYHUK Tell-
Teruia. J1a.
3. BeHTHIATOPBI OXJIAXKIe- 3. 3aMeHHTEe BEHTUIISTOPHI
HUS IpeoOpasoBaTess 3a- OXJTaXICHHS.
[Teperpes KJIMHUIN WIH BBIILIA U3 4. OUUCTHUTE BEHTUISALUOH-
OH2
IGBT-monyns CTpos. HBIHA KaHa.
4. BeHTUISIIIMOHHBIN KaHa 5. YMEHbIINTE HECYUIYIO
3aCOpEH. 4acToTy.
5. Hecymas yacrora ciui-
KOM BBICOKA.
TocTynun curaan Ha BXOJI-
OwnbKa BHEIIHETO . o IIpoBepbTe BHEIIHEE YCT-
EF . HOM T€pMMHAJI BHELIHEN o
ycTpoiicTBa poicTBO.
OIINOKH.
1. HenpaBuiibHast ycraHOBKa 1. YcraHoBUTE NPaBUIbHYIO
CE Omnbka cBsi3u CKOPOCTH CBSI3H. CKOPOCTb CBSI3H.

2. Ilomy4eHbl HEKOPPEKTHBIE

2. IlpoBepbTe CBsI3aHHbIC

100




IpeobOpazosarenu yactotsl cepuit ES022, ES023. MHcTpyKIWs 110 SKCIUTyaTanuu

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Kox ommoku

Twur onMoKu

Bo3moxHbIe TIPUIUHBI

MeTOI[I)I YCTpaHCHU

JTaHHBIE.
3. CBsi3b IpepBaHa B TEUCHUE
MIPOJIOJDKUTEIBHOTO BpeMe-
HH.

yCTpOﬁCTBa W UX CUTHAJIbI.

Omnmbka n3MepeHus

1. OOpBIB IPOBOIOB MK
COCMHEHHH I1aThl U3Mepe-
HUSI TOKA.

1. ITpoBepbTe NOAKIIOUEHHUE.

ITE ToKa 2. [ToBperxieH AaTuuK Xoi- 2. O6parurech B CEpBUCHBIH
na. LEHTP.
3. Llens ycunurens padboraet
HEKOPPEKTHO.
1. HenpaBuiIbHO BBEIEHBI 1. YcraHoBUTE HOMUHAJILHBIE
HOMUHAJIbHBIE TAPaMETPhI rapamMeTpsl IBUTaTeNs B
TE Omnbka aBTOMaTH- | JBHrarels. COOTBETCTBHH C JaHHBIMH C
YECKOI HaCTpOUKH 2. Bpemst aBTOMaTH4YeCKOit IIWIBAMKA JABUTATEIIS.
HACTPOIKHU MPEBBICHIIO 10- 2. IIpoBeprTe MoAKIIOUEHHE
IyCTHMOE 3HaueHHe. JIBUTaTelsl.
1. Haxxmure KkiaBuiry
STOP/RESET] u1s1 nepe3a-
Ormnbka yTeHus/3ammucu
EEP Ommbka I13Y TPY3KH.
apaMeTpOB yIPaBICHHUS. N
2. O6paturech B CEPBUCHBIH
LEHTP.
o 1. IIpoBepbTe CUTHAIBHBIH
1. O6psIB MTMHUN 0OpATHOMH PoBep .
Ommbka OTKIMKa MIPOBOJ 0OPATHOM CBS3H
M cesa3u PID-perynsropa.
PIDE 00paTHO#I CBS3U PID-perymstopa.
2. OTCYTCTBYET HCTOYHUK
PID-perynsaropa 2. IIpoBepbTe HCTOUHHK
PID-perymsitopa.
PID-perynsropa.
1. OmubKa 1Henu TopMorxke-
P 1. ITpoBepsbTe 610K TOPMO-
HUS TIOCTOSHHBIM TOKOM HJIH
JKEHUSL, TIPU HEOOXOAUMOCTH
TOPMO3Hasl LEMb ITOBPEXKIe-
Ommbka Gnoka 3aMEHHTE.
BCE Ha.

TOPMOXKEHHS 2. Ucnone3yiTe TOPMO3HOM
2. CUImKoM MaJieHbKoe
PE3HUCTOp OOMBIIEr0 HOMH-
COIIPOTHBIICHUE BHEIIIHETO o
TOPMO3HOTO PE3UCTOPA. )
3ape3epBUpOBaHO
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7.2 Hanbosiee yacTble OIUIMOKH H METO/IbI HX YCTPAHEHUS

Bo BpeMs pa6OTI)I npe06pa3OBaTen51 YacTOThI MOTYT IIPOUCXOAUTH HEKOTOPLIC coou. IToxka-

IyHCTa, UCHIONB3YyHTE CAEAYIOIINE METOIbl YCTPAaHEHUS! BO3HUKILIUX 3aTPYJHCHUM.

ITocse momayu NUTaHUSA OTCYTCTBYET HHAUKALIUA:

>

>

VY6enutech, 4TO HaNpsHKEHHWE NUTAIOIIEH CETH COOTBETCTBYET HOMHHAIIBHOMY HAmpshKe-
HUIO IIpeoOpa3oBarelis YacTOTH. B IPOTHBHOM ciTydae yCTpaHUTE HECOOTBETCTBHE.
IIpoBepsTe, HE BBIMIEN JIX U3 CTPOS BBHIIPSAMUTENb. ECIM BRIIPSIMUTENb BBIMIEN U3 CTPOSL,
00paTuTeCch B CEPBUCHBIH LICHTP.

IIpoBepsre MHAMKALUIO «3apsa» HUHAMKATOPA, PACHONOKEHHOIO MO HEepeAHEH KPBIIIKOH.
Ecnu unmukaTop He ropuT, CKopee BCero, IPUINHOM HepaboToCmocoOHOCTH mpeobpaszoBa-
TEJIS SIBIAETCS BBIXOZ U3 CTPOS BHIIPSIMUTENBHOTO MOCTa MiH Oy(hepHoro pesucropa. Ecim
HHJIIKATOp TOPHT, 3TO MOXKET CBHIETESIBCTBOBATh HE O HEHCIIPAaBHOCTH IIpeoOpa3oBares, a
0 TIpo0GJeMe ¢ IIUTaIoLIEeH CeThIo.

Hpﬂ nojaye MUTAHNS ABTOMATHYECKUIi BBIKJIIOUYATE]b Pa3pbIBaeT Henb:

>

>

Y6enutech, 4TO NMHUTAIOMAS LIEIb HE UMECT 3aMbIKAaHMS Ha 3eMJIIO WIIH KOPOTKOTO 3aMBbl-
KaHUs. B IPOTHBHOM Cilyyae yCTpaHUTE HEUCIIPABHOCTb.

VY6enutech, 9TO BBINPSMUATENBHBI MOCT HCHpaBeH. B mpoTuBHOM cirydae oOpaTrHTech B
CEPBUCHBIIL LEHTP.

Ilocne BkIoYeHUs IPe00pa3oBaTeisi ABUIaTe/Ib HEe BPAIIAETCH:

>

Yoenutech, 4TO Ha BBIXOZIE IpeoOpa3oBarelisi MPUCYTCTBYET COAJAHCHPOBAHHOE TPEX-
¢asnoe Hanpspkenue B ¢azax U, V, W. Eciau BeIXO#HOE HampspkeHHE B HOpME, IPHIMHA
3aKJTI0YAeTCs JIMOO B BBIIIEAIIEM U3 CTPOSI JBUTATENe, IMOO B MEXaHNIECKOH OJIOKHPOBKE
ero poropa. YCTpaHHUTe OJOKUPOBKY WM 3aMEHUTE JABUTaTelb.

Ecnn manpspxeHue B (azax Ha BEIXOZE IIpeoOpa3oBaTens He cOANaHCHPOBAHO I OTCYT-
CTBYET, 9TO MOXET CBUJETEIbCTBOBATh O HEUCIPABHOCTY ILIATHI YIIPABJICHHS UM BBIXOJ-
HOH CHJIOBOH Lierd. B 9TOM cirydae oOparurech B CepBUCHBII IIEHTP.

HWnaukanus npeodpasoBaresis IPH M0Ja4Ye NHTAHUA B HOPMe, HO B pa0o4eM pe:kuMe Ipo-
HCXOIMT cOoii:

>

>
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ITpoBepsTe BEIXOAHBIC LETIM IpeoOpa30BaTeNs YacTOTHl Ha KOPOTKOE 3aMbIkaHHe. Ecim
00HapyXKEHO KOPOTKOE 3aMBIKaHHE OOpPAaTHTECh B CEPBHUCHBIN IIEHTP.

Iposepsre nens 3a3emieHus. B ciryuae ee HapyIIeHus, yCTpaHUTE IPOOIIEMYy.

Ecnu cO6on mpoucxomsT Mepuofudecky, a pacCTOsSTHUE MEXTy IpeoOpa3oBaTeIeM 4acTOTh
U JIBUTATENIeM BEJIMKO, PEKOMEHIYETCsl MCIOJIb30BaTh BBIXOAHOU pPEaKTOp IEPEeMEHHOIO
TOKA.
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8. O6cay:xuBaHue

» OG6ciay:xxuBaHHe Npeodpa3oBaTesisi T0JKHO NMPOU3BOAUTHCS B COOT-
BETCTBHHU C ONTMCAHHBIMH B Hacmsm[eii HHCTPYKIHUH METOAAMH.
» OO6ciay:xkuBaHHe, NMPOBEpPKAa M 3aMeHa JeTajieil Npeodpa3oBares
JOJIZKHBI MIPOU3BOAUTLCHA KBaJI](Iq)l/[IIl/[I)OBaH]-[])IM MEePCOHAJIOM.
» Tlepen o0ciy;KNBaHHEM W NPOBEPKOiIl HEOOXOAMMO 00€CTOYUTH Mpe-
A o0pa3oBatesib U BbIXKIATh He MeHee 10 MHHYT, MOKa pa3psasTcs
Bunmanue KOH/IEHCATOPBI.
> 3ampemaercsi J0TParuBaThCsi 10 TOKOBEIYIIUX YacTeil W AeTasiei
MEYATHBIX IIAT, MOCKOJBbKY 3T0 MOKET NPUBECTH K BBIXOAY npeoﬁ-
pa3oBareisi YaCTOTHI U3 CTPOSI CTATHYECKHM 3JIeKTPHIECTBOM.
> Tlo oxoH4YaHMHM PaGoOT MO OOCJIYKHBAHHIO IpeoOpa3oBaTelisi Yoenu-
TECh B TOM, UTO BCEC COCTUHCHUSI HA/ICIKHO 3aTAHYThHI.

-

8.1 Ilepuoguyeckue NPpoBepKU

Bo us3bexanue BbIXoa mpeoOpa3oBaTesst YacTOTHI U3 CTPOSI M 0OSCIICUSHUsI eT0 HaJIeXKHOH
KaueCTBEHHOH pabOTHl B TEUCHHUE NPOJOJDKUTENEHOTO CPOKa, IIEPUOANYECKH (HE pexe, 4eM pa3
B IIOJITO/Ia) HEOOXOAMMO BBINIOJHATH NIPOBEPKHU. [lepedeHs HEOOXOAUMBIX IIPOBEPOK MPUBEACH B

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

CleAyroIeH Tabmuie.

IIposepxa
OOBEKT MPOBEPKH Kpurepun
Coneprxanue Croco6
1. Temnepatypa OKpysKarowen cpeabt
1. Tepmomerp JoikHa 0bITh HIKE 40°C, B IpOTHUB-
1. Temmneparypa, THAPOMETD. HOM CJIy4ae HOMHUHAJbHAsI MOLHOCTh
VeoBIs O BIIQYKHOCTb. 2. Buennmit HArpy3KH J0JDKHA OBITh YMEHBIICHA.
JIOBHS OKPY-
. Py 2. IIbb, nap, OCMOTD. BnaxxHOCTB IOJDKHA OBbITH B HOPME.
JKaromei cpensl
T€Yb. 3. BusyanbHoe 2. He 10IKHO OBITh CKOTUICHHS TTBLIH,
3. Ta3bL. HabIIoneHHE, MOTEKOB BOJBI M KOHIEHCATA.
oOoHsHUE. 3. Okpy>KaroLmumi BO3yX HE JOJDKEH
HMeTh HeTHUIIMYHBIX [IBETa U 3araxa.
1. Bubpanus 10/mKHa OTCYTCTBOBATh.
2. BeHTHISTOpBI OJKHBI paboTaTh
1. Bubpanmusi. 1. BusyanbHblit 6e3 3aTpyaHEHHUH, CKOPOCTh U BO3-
2. OxTaXAeHUE U | OCMOTP. JYLIHBI TOTOK JJOJDKHEI OBITE B HOP-
Ipeob6pasoBarennb .
Harpes. 2. Tepmomerp. Me. HeTunuuHbli HarpeB I0JDKeH
3. lym. 3. Ha ciyx. OTCYTCTBOBATb.
3. HetunuyHelii 3ByK JOJIKEH OTCYT-
CTBOBATh.
1. Baemnwmit 1. HerunuuHas BUOpaIys 1 HETH-
1. Bubpanwms. o
0CMOTD, Ha CIIyX. ITYHBIHA 3BYK JODKHBI OTCYTCTBOBATD.
JlBurarens 2. Harpes. N
31 2. Tepmomertp. 2. Hernnuunslil HarpeB JOIDKEH OT-
. M.
Y 3. Ha ciyx. CYTCTBOBATb.
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IIpoBepxka

OOBEKT MPOBEPKH Kpurepun

Coneprxanue Crioco6

3. HeTunmuuHbIi 1IyM JOIDKEH OTCYT-
CTBOBATh.
1. HanpsixeHue 10JKHO COOTBETCT-

1. Hanpsioxenne

Ha BXOJIe. 1. BomsT™meTp. BOBAaTh YKa3aHHOMY B CIICLIH(DUKALIIH.

2. Hanpsoxenune 2. Boimpsimu- 2. HanpsixeHHE JTO0JKHO COOTBETCT-
Paboune napa- Ha BBIXOJIC. TEJIbHBIN BOJIBT- BOBATh YKa3aHHOMY B CIELH(pHKALHH.
METpPBI 3. Tox Ha BBIXOJIE. MeTp. 3. Tok JOIKEeH COOTBETCTBOBATH YKa-

4. Temneparypa
BHYTPH KOpITyCa.

3. Amnepmerp.
4. Tepmomertp.

3aHHOMY B CHICLIH(DHKAIINH.
4. Temneparypa J0JDKHA OBITh HUKE
40°C.

8.2 [lepuoguueckoe o06cay:KUBaHHE

B 3aBucumocTu OT yCiIOBHH OKpY»XAalOLICH Cpeibl MOJb30BaTEIb JOKEH IPOU3BOAUTH
TEeXHHYECKoe 0OCIyKMBaHHE IpeoOpa3oBaTelsi Kaxasle 3 WM 6 MecsIeB B COOTBETCTBUH C
[IPUBEICHHBIM HIDKE IEPEYHEM OIepaLluii.
1. IlpoBepbTe Ha/IeKHOCTH KOHTAKTa CHIIOBBIX Kabenel. [Ipi HeoOXoquMOCTH 3aTSHUTE HX.
2. IlpoBeprTe NpaBMIEHOCTH TOAKITIOYEHHS CHIOBBIX IIENeH, a Tak ke yOeIuTech B OTCYTCTBHU
HETUTMYHOTO HarpeBa CHIIOBBIX Kadeneil.
3. IlpoBeprTe, HE IOBPEXKICHBI JIN CHIOBBIE KaOeJM M MPOBOJA IENeH yNpaBiIeHHs, He H3HO-
LIEHA JIY UX U30JIAMHS.
4. TIpoBepbTe, He pa3MOTANIach JIM U30JSIIMOHHAs JICHTA HA HAKOHEYHHKaX Kabelel.
5. C IOMOILBIO NBUIECOCA OYUCTUTE OT NBLIU NIEYaTHBIC IUIATHI U BEHTHIALMOHHBIC KaHAJIbL.
6. IIpomsBenuTe NMPOBEPKY HM3OJSIMUH OTHOCHUTENHHO «3eMim». [Ipu mpoBepke H30JIIHU BCe
BXOJIHBIE/BBIXOIHBIE KJIEMMEBI JJOJDKHBI OBITH 3aKOpodeHbl. Bo nm3bexanne BbIXoma mpeoOpaso-
BaTeNs YacTOTHI M3 CTPOS NPOBEPKa M3OJSILUHY IO OTAEIBHBIM (hazaM 3ampernena. s nmposep-
KM U30JILMYU Ucnonb3yiite Mmerommerp Ha 500 B.
7. IlponsBennTe MPOBEPKY H30JSIUM OOMOTOK jABHUrarelssi. Bo m3bexxanue BeIxona mpeodpaso-
BaTeNs YacTOTHI M3 CTPOs Mepe]] IIPOBEPKOI M30JISIUY ABUTaTEIIsT HEOOXOIMMO OTKIIOYHTH €r0
OT npeoOpa3oBaTes.
8. IIpeoOpa3oBareny, HaXOAAIINECS HA AIUTEIHHOM XPaHEHHHU, HE peKe 4eM OIMH pa3 B JBa
roja JOJKHBI NOAKIIOYATHCA K CETH Yepe3 PEryJUpyeMblii HCTOUHUK HAIPSDIKECHUS, IIPU ITOM
BXOJHOE HalpshKEHHE HEOOXOAMMO yBEIMYMBATh mocTeneHHo. [IpeobpaszoBaTens He0OX0ANMO
OCTaBUTB I10]] TOJTHBIM HANPsDKEHHEM Kak MUHHMYM Ha 5 4acoB.

8.3 3amena 31eMeHTOB, HaH00JIee CHIILHO II0BEP:KEHHBIX H3HOCY

HawuGonee cuibHO MOABEP)KCHHBIMH HU3HOCY 3JIEMEHTAMH SBISIOTCS BEHTHISATOPHI U JJIEK-
TPOJIMTHYECKHE KOHAEHCATOpHl. ISl MpONOIDKUTENbHO Ge30TKa3sHOM M Oe3omacHOM padoTHI
npeoOpa3oBaTens YacTOThl UX HEOOXOAMMO IEePHOANYECKH 3aMEHSTh. PekoMeHyeTcs ciemyro-
11asti IEPUOAUYHOCTD 3aMEHBL:
»  BeHTuisTops! - o goctkeHud Hapaborku 20000 yacos.
»  DIeKTpONUTHYECKHE KOHIEHCATOPHI - 10 TOCTHKEeHHH HapaboTku 30000 - 40000 vacos.
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9. [lepeyens PyHKUUOHAIBHBIX IAPAMETPOB

9.1 dyHKIHMOHA/IBHBIE TAPaAMeTPhbI peodpa3oBareeii yacTorsbl cepuu ES022

Ipumeuanue.

»  Ipynna napamempos PE 3apesepsuposana ona ucnonvzosanus npouzsooumenem. Ilonv3o-

eameiio 3anpeuieno UsSMeHAmb napamempbol amotl epynnai.

> B Cm0ﬂ614€ «Bosamooicnocmo uzmenenus» YKazamno NOONEHCUM JIU 3HAYEHUEe MO20 UTU UHO20

napamempa usmeHeHuro:

3nauox ((O)) ceudemeﬂbcm@yem O MOM, 4mo 3HaveHue napamempa moaxcem Obimb UMe-

HEHO 8 000U MOMEHM.

3nauox ((@» ceu()emeﬂbcmsyem O mMOoM, Ymo 3Ha4erue napamempa He mooacem Obimb U3-

MEHEHO epa60qu pearcume.

3navox «@» ceudemenscmeyem o mom, Ymo OAHHbLL NAPAMemp NPeoHaA3HAYeH MObKO

OJ151 UMmeHUs..

»  Ilpu cbpoce napamempos Kk 3a800CKUM YCMAHOBKAM, VKA3AHHbIM 6 cmoabye «3a600cKas

YCmaHoeKa», 3Ha4eHus napamempoes, onpedeﬂeHHble npeo6pa306ameﬂe/v1, U 3HA4YeHUu: 3a-

nucetl, noyyeHHvle 8 npoyecce e20 pabomol, He OYOYM B036PAUEHbL 8 UCXOOHOE COCMO-

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Hue.
Bo3mox
ITapamerT HanmenoBanue Onucanue SEIe n];;g{; jda-
P P yCTaHOBKa Mep
HUsA
I'pynna ocHOBHBIX (hyHKIHOHAJIBLHBIX NapamMeTpos PO

0: BexropHoe 6e3 06paTHOIi CBSA3H

P0.00 Pexum ynpasiennst | 1: TTo AUX 0 © 0
2: YnpapieHHe MOMEHTOM

Hcrounuk 0: ITyabT ynpaBneHus
P0.01 YIPaBISIOLINX 1: TlporpaMMupyemslit BXOJ 0 © 1
KOMaHJ 2: IocneoBaTenbHBIH TOPT

0: 3HayeHHe YaCTOTHI, yCTAHOBIECHHOE C T10-
morsio ¢yakiun BOJIBIIE/MEHBIIIE,
COXPAHMTCSI TTOCIIC BBIKIIFOYCHHS THTAHUS
1: 3HaueHHe YaCTOTHI, YCTAHOBICHHOE C T10-

P0.02 CgoiictBa ¢pyukuun | Mousio ¢pyHkimu BOJIBIITE/MEHBIIE, ne 0 O P

’ BOJIBIIE/MEHBIIIE | coxpaHHTCsI TIOCIE BBIKIFOUCHHSE THTAHUS
2: 3HayeHHe YaCTOThI YCTaHOBUTH HEBO3MOXKHO
3: 3Ha4yeHME YaCTOTBI BO3BMOXKHO YCTAHOBUTH
TOJIBKO B pPaboueM peKUMe, OCIIe OCTAaHOBKH
3a/[aHHOC 3HAYCHHE HE COXPAHUTCS
0: [TynbT ympasneHus
1: Ananorossiii Bxox All
Cr10c06 3ananus 2: Ananorosslit Bxoq Al2
P0.03 3 3: All + AI2 0 O 3
4acToThl A .

4: PexuM MHOTOCTYIEHYATON CKOPOCTH
5: PID-perynstop
6: ITocnenoBarenbHbIi HOPT

P0.04 MakcuManbHas 10,00 - 400,00 'y 50.00 © 4
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JacToTa
P0.05 Bepxmnii pejien P0.06 - P0.04 50.00 5
YacCTOThbI
P0.06 Hmxcrmit npeen 0,00 T'it - P0.05 0.00 6
4aCTOThI
P0.07 YacroTa, 3a1aBaeMasi C 0,00 ' - P0.04 50:00 5
MyJbTa
P0.08 Bpewms yckopenus 0 0,0 - 3600,0 ¢ Sang” o7 8
MOJIen
P0.09 Bpewmst 3amenienus 0 0,0 - 3600,0 ¢ SascHglY 9
MoJenn
BuiG 0: [psimoe
PO.10 bI00p Hanpasienus | |- Q6patioe 0 10
BpatCHIA 2: PeBepc 3arnpenieH
Hecymas yacrora 3aBUCHUT OT
PO.11 - 11
1M il MOJIeTH
ABTOMaTHYECKAs 0: He akTBHA
PO.12 HacTpoiKa 1: C Bpamenuem 0 12
1apaMeTpoB 2: Be3 Bpamuienus
JBUTATEIA
Boceranosnenne 0: He akTuBHO
P0.13 3aBOJICKUX 1: BOCCTaHOBHTD 3aBOJICKHE yCTAHOBKH 0 13
YCTaHOBOK 2: O4uCTUTH 3amHCcH 00 OIMOKax
aBT(()I;Z;I::{zzKoﬂ 0: Bencmouena
P0.14 1: Brirouena Bce Bpemst 2 14
PperyIupOBKU .
2: BBIKJIIOYeHa BO BPEMs 3aMeJUICHHS
HarpsOKCHUST
I'pynna ¢pyHKIHOHAIBLHBIX NAPAMETPOB YIPABJIEHHUs 3aIyCKOM H 0cTaHOBOM P1
P1.00 Crnioco6 0: IIpsimMoii 3amyck 0 15
3amyckKa 1: TopMome}me TIOCTOSIHHBIM TOKOM U 3aITyCK
P1.01 HauanbHas yactora 0,00 - 10,0 'y 1.5 16
P1.02 Hpononmv{jenwocn 0,0-50,0¢ 0.0 17
Ha4aIbHON YaCTOTBI
YpOBeHb OCTOSHHOTO
P1.03 TOKa B PEXKUME 0’0 _ 150,0% 0.0 18
JIMHAMAYECKOTO
TOPMOKEHHS
Bpewms nefictBust
TIOCTOAHHOT'O TOKa B
P1.04 pexuMe 0,0-50,0c 0.0 19
JAHAMHYCCKOTr O
TOPMOKECHUA
P1.05 PeKIM OCTAHOBA 0 3amejuIeHHE /10 OCTAHOBKH 0 20
1: OcraHoBKka BbIOEroM
YacToTa Havyana
P1.06 TOPMOKEHHS 0,00 - P0.04 0.00 21
TOCTOSIHHBIM TOKOM
P1.07 Bpewmst 3aepkku 0,0-50,0¢ 0.0 22
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TOPMOXKCHHUS
TIOCTOSTHHBIM TOKOM

Benununna
MOCTOSIHHOTO TOKa
P1.08 pexuma 0,0 - 150,0% 0.0 23
JUHAMHAYECKOI o
TOPMOKEHHUSA
P1.09 Bpems TOpMOKeHHs 0,0-50,0c 0.0 24
TOCTOSIHHBIM TOKOM
P1.10 MepTBas 30Ha CMEHbI 0,0 - 3600,0 ¢ 0.0 25
HalpasJICHUSA
JleiicTBre curnana 0: Boicmouct
PL.11 : 0 26
BITEPEJ/HA3A npu 1 Bemouen
nojgaye MmUuTaHus
P1.12 3ape3epBUpOBaHO 0 27
T'pynna ¢pyHKIMOHAIBHBIX IAPAMETPOB ABUraTelist P2
P2.00 Mopenb 0: OOLIEenpOMBIIIICHHBIH (A) 3aBHCHT OT 28
: npeobpa3zoBares 1: Jlnst HacocoB U BeHTHIATOPOB (F) MOJIeNTH
Homunanbnas 3aBHCHT OT
P2.01 MOIITHOCTh 0,4 - 900,0 kBt 29
MOJIENTH
JIBUTATEIIS
P2.02 HomuHnasnbHas yactoTa 0,01 T - P0.04 50.00 30
JBUTATEIISL
P2.03 HomwunansHast 0 - 36000 06/MuH 3aBHC]/lT oT 31
CKOPOCTb JIBUTATEIIS MOJIENH
Homunansnoe 3ABUCHT OT
P2.04 HaIPSDKCHUE 0-2000 B 32
MOJIENTH
JIBUTATEIIS
P2.05 HoMmuHanbHbI#H TOK 0,8 - 2000,0 A 3aBHCHT OT 33
JBUTATEIISL MOJICJIN
ComnpoTHBieHne [ —
P2.06 06MOTKH cTaTopa 0,001 - 65,535 Om 34
MOJIENTH
JBUTATECIISA
ComnpoTHBiIeHHe 3ABUCHT OT
P2.07 0OMOTKH poTopa 0,001 - 65,535 Om 35
MOJIENTH
JIBUTATEIIS
P2.08 WHyKTHBHOCTD 0.1.- 65535 Tn 3aBUCHT OT 36
0OMOTOK JBUTATEIIs MOJIENTH
B3aumnas
HHIYKTABHOCTD 3aBUCHT OT
P2.09 0OMOTOK 0,1 - 6553,5 MI'n 37
MOJIENH
poTopa U cTatopa
JIBUTATEIIS
P2.10 Tok X0JI0CTOro X0/1a 0,01 -65535A 3asucur ot 38
MOJIENTH
T'pynna ¢pyHKIHOHAIBHBIX IAPAMETPOB PeKMMa BEKTOPHOIo ynpasJjenus P3
ITponoprmoHanbHbIH
P3.00 - 39
koadpuument APC 0-100 20

107

K,1
WHTerpanbHOE Bpems
P3.01 - 40
APCK 0,01 -10,00 ¢ 0.50
P30z | Townepexoma AP C 0,00 Ty - P3.05 5.00 41
TIponopiroHanbHbIH
P3.03 | kosddunment APC K, 0-100 15 42
2
I/IHTel'paJ'[BHOC BpeEMA
P3.04 - 43
APC K2 0,01 -10,00 ¢ 1.00
p3.0s | Touxanepexora APC P3.02- P0.04 10.00 44
Komnencamus
P3.06 MOTPEINIHOCTH B 50,02 200,0% 100 45
PEXKHME BEKTOPHOTO
YIpaBJICHUS
P3.07 TIpenen MoMeHTa 0,0 - 200,0% 150.0 46
I'pynna ¢pyHKUMOHAIBHBIX IAPAMETPOB pe:KUMa ynpasienus no AUX P4
0: JInneiinas
P4.00 BriGop AUX 1: KpuBast ¢ HOHIDKEHHEM MOMEHTA CTENEeHH 0 47
2,0
0,0%: ABTOMaTHYECKOE
P4.01 > 0.0 48
VBenuueHne MOMEHTa 0,1 ~ 10’0%
P4.02 YacroTta oTCceuku 0,0 - 50,0% oT HOMHMHATIBHOH 20.0 49
YBEJIMYEHHS MOMEHTA CKOPOCTH JIBHTaTeIst
P4.03 TIpenen koMITeHCAIAH 0,00 - 200,00% 0.0 50
CKOJIbJKCHUS
ABTOMaTHYECKast 0B
P4.04 (byHKumI . bBIKIIIOYCHaA 0 51
1: Brmouena
3HEeprocOepeKeHuUst
P4.05 3ape3epBUPOBaHO 52
I'pynna ¢pyHKIMOHAIBHBIX IAPAMETPOB, OTHOCAIIMXCS KO BXoAam PS
0: He ucnone3yercst
1: Bnepen
P5.00 ®ynxnus kiemmp S1 | 2: Hazan 1 53
3: VrpapiieHHe 10 TPEXIPOBOJAHOH JIMHUU
4: IAT Bniepen
5: IHAT nazazn
6: OcTaHOB BHIOETOM
7: Copoc curHana oumoku
8: Bxoz BHEIIHEro CHrHana OLMOKH
P5.01 4 54
PysKuss KISMMBLS2 | o 1001212 BOJIBIIE
10: Komanna MEHBIIIE
11: Copoc BOJILIIE/MEHBIIE
12: Curnan MHOrocTyneHu4aroi ckopoctu 1
13: CurHan MHOro- CTyHeHYaTol CKOpOCTH 2
14: Cursan MHOTOCTYHIEHYATOH CKOPOCTH 3
P5.02 DyHkuMs KIeMMBI S3 | 15: BrGop BpeMeHH ycKOpEHHs/3aMe/IeHAs 7 55
16: ITayza PID
17: IMay3a pexuma miaBaroiei 4acToThl
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18: OT™MeHa pexxuMa IUTaBaloOIeH YacTOThI
19: OcraHoBKa YCKOPEHHs1/3aMeICHHS

8: JlocTHrHYTO 3HAYEHHE HIDKHETO Mpesiena
YacTOTHI
9 - 10: 3ape3epBupoBaHO

Bri6op Ha3HaueHus

0: PaGouas gactora

1: 3ananHas yactora

2: CkopocTb JIBHTraTess

3: BeIXOAHOM TOK

4: BBIXO/IHOE HaIpsKEHHUE
5: BbIxo/iHast MOIIHOCTh
6
7
8

P5.03 Oynkums Kiemmbr S4 20: BBIKJTIOYCHHE YIIPABICHHS 10 MOMEHTY 0 56
21: Bpemennas otmena BOJIBIIIE/ MEHBIIIE
22 - 25: 3ape3epBHPOBAHO
Bpewmst ¢punprparmu
P5.04 -
50 curnana BKJI-BBIKJT 1-10 3 37
0: pesxuM 2-IIPOBOJIHOTO YTpaBieHus 1
P5.05 VYnpasnenue 1: pesxuM 2-IIPOBOJIHOTO YIPABICHHS 2 0 58
’ BIIEPEJI/HA3AJL | 2: pexum 3-IpOBOJHOTO yHpaBIeHUS 1
3: peskuM 3-TIPOBOJIHOTO YIIPaBICHHS 2
CKOpOCTh U3MEHEHHUS
P5.06 Y4acTOTh (PyHKIHEH 0,01 - 50,00 T'w/c 0.50 59
BOJIBILIE/MEHBIIE
P5.07 Hwxnuit npenen All 0,00 - 10,00 B 0.00 60
YacrorTa,
P5.08 COOTBETCTBYIOIIAS -100,0 - 100.0% 0.0 61
HIDKHEMY TPEIeITy
All
P5.09 Bepxuuit npesen All 0,00 - 10,00 B 10.00 62
Yacrora,
P5.10 COOTBETCTBYIOIIAs -100,0 - 100,0% 100.0 63
BEpXHEMY IIpeery
All
TlocrosHnas
P5.11 BpeMeHH PUITBTPALH 0,00 - 10,00 ¢ 0.10 64
All
P5.12 Hwxkuuit npenen Al2 0,00 - 10,00 B 0.00 65
YacrorTa,
P5.13 COOTBETCTBYIOIIAS -100,0 - 100,0% 0.0 66
HIDKHEMY IpeJieny
Al2
P5.14 Bepxuwuit npenen AI2 0,00 - 10,00 B 10.00 67
YacrorTa,
P5.15 COOTBETCTBYIOIIAs 1000~ 100,0% 100.0 68
BEPXHEMY TIpeseny
Al2
Tocrosnnas
P5.16 BpeMeHH (DUILTPALH 0,00 - 10,00 ¢ 0.10 69
Al2
I'pynna ¢pyHKIHOHAJBHBIX APAMETPOB, OTHOCSLINXCS K BbIX0AaM P6
0: Her BBIXOJ2
1: Bpamenue Brepen
P6.00 | Bri6op HasHauenus Y | 2: Bpamenue nasax 1 70
3: Beixoz curnasna omuoku
4: JlocTUrHyTa Ha3HAYCHHAs 4ACTOTA
5: TIpubnmkeHne K Ha3HAYEHHOW YacToTe
Bi6 6: Pabota Ha HyJIeBOH CKOPOCTH
P6.01 BIOOp HAa3HAYCHUS 3 7

peneiinoro Beixoaa 1

7: loCTUTHYTO 3HAYSHUE BEPXHETO0 Mpeena
4acCTOThI
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P6.02 AO 0 72
: BeixogHOM MOMEHT
: Hanpsxenne All
: Hanpsoxenue/Tox Al2
9 - 10: 3ape3epBupoBaHO
P6.03 Hwxnuit npenen AO 0,0.-100,0% 0.0 73
3HaveHue,
P6.04 COOTBETCTBYIOIIIEE 0,00 - 10,00 B 0.00 74
HIDKHeMy npeaeny AO
P6.05 Bepxuwuit npegen AO 0,0 - 100,0% 100.0 75
3HayeHue,
P6.06 COOTBETCTBYIOLICE 0.00 - 10,00 B 10.00 76
BEPXHEMY IIPEJEIY
AO
I'pynna ¢pyHKIMOHAIBHBIX IAPAMETPOB, OTHOCALINXCA K HHAMKANUU P7
P7.00 Kon poctyna 0- 65535 0 7
TOJIb30BaTEIIsL
P7.01 S3pik LCD-menmess | 0: 3apesegBHpraH0 1 78
mynbTa 1: AHrmmitckuit
KoOmHDOBAHE 0: He npousBoautcs
P7.02 P 1: KonupoBanue napamMeTpos B MyJIbT 0 79
apamMeTpoB X
2: BeIrpy3ka napamerpoB M3 IyJbTa
Bri6op dyHkimu 0: Pexxum HIAT
P7.03 KJIABHIIN 1: Mepexmouenue BITEPEJI/HA3AJ] 0 80
QUICK/JOG 2: Copoc nactpoitku BOJIBIIIE/ MEHBIIIE
0: PaGoTaeT B peskuMe yHpaBJIeHHS C IyIbTa
(P0.01=0)
1: PaGoTaeT B pexxuMe ynpaBiIeHus C IMyJibTa
WM 9epe3 MHOTO(YHKIIMOHAIBHBIE BXOJIBI
OyHKIIMOHUPOBAHUE
P7.04 (P0.01=0 ymu 1) 0 81
tmagHuy EHORRE 2: PaGoTaeT B pesxuMe ynpaBiIeHuUs C IMyJIbTa
WM Yepe3 nocnenosarebHslil mopt (P0.01=0
um 2)
3: PaboTaer Bcerna
0: IepBuueH BHENIHHUHN MyJIBT
1: inmKanus Ha QUCIUICH 000MX ITyJIbTOB,
YIPAaBIEHHE C KIABHATYPbl BHEIIHETO ITyJIbTa
P7.05 Wunaukanys u 2: NHauKanys Ha JUCTUIeH 000UX MyJIbTOB, 0 82
' yIpaBJIeHHE ITyJIbTa | YIpPaBICHHE C KJIaBUATYPhl BCTPOCHHOTO ITyJTh-
Ta
3: I/IHJZ[I/IKaHHﬂ Ha TUCIUICH oboux IIyJIBTOB,
YHIpPaBJIeHHE C KIaBHAaTyp 000OUX ITyJIbTOB
Hacrpoiixka 0 - Ox7FFF
P7.06 OxFF 83
uHMKaImy B paboyeM | [BUTO| Brixonuas yactota x
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peknMe

IBUT1| 3ananHas gacToTa

IBUT2| HanpsikeHne 3BeHa MOCTOSHHOTO TOKA
IBIT3| Boixoanoe HampsiKeHUe

IBT4| BIxoaHO# TOK

IBUTS| CxopocTs BpaleHus

IBUT6| BoixomHas MOIIHOCTD

IBUT7| BerxoaHO# MOMEHT

IBU TS| Ycranoska PID-perynsropa

IBUTY| Orximk PID-perynsaropa

IBUT10| CocTostHHE BXOIHOTO KIIEMMHHKA
IBUT11| CocTosiHHE BBIXOJHOTO KIIEMMHHKA
IBUT12| Curnan Ha Bxozne All

IBUT13| Curnan Ha Bxone AI2

IBUT14| Homep MHOrocTyneHuarToit CKopocTu
IBUUT15| 3ape3epBrpoBaHo

Tun nocnennen

13: Ommbka BxoHo# dass (SPI)

14: Ommbka BeixogHo# assl (SPO)

15: Tleperpes Bempsmurens (OHI)

16: IMeperpes IGBT-moyns (OH2)

17: Ommbka BHenHero ycrpoiictsa (EF)
18: Oumoka cs3u (CE)

P7.07

Hactpoiika
HHIUKAIMHA B PEKUME
0CTaHOBA

0 - Ox1FF

IBUTO| 3aianHas yacrora

IBUT 1| HanipskeHue 3BeHa MOCTOSHHOTO TOKA
IBUT2| CocTosiHue BXOAHOTO KIEMMHHKA
IBUT3| CocTosiHUE BBIXOAHOTO KJIEMMHHUKA
IBUT4| Y cranoBka PID-perynsropa

IBUTS| Orxmk PID-perynsatopa

IBUT6| Curnan All

IBUT7| Curnan AI2

IBUT8 Homep MHOTrOCTYIeH4aTOi CKOPOCTH
[BUTY| - BUT135| 3apesepBupoBano

O0xFF

84

P7.08

Temneparypa
BBIIPAMUTEIILHOTO
MOy

0-100,0°C

85

P7.09

Temneparypa
IGBT-monyns

0-100,0°C

86

P7.10

Bepcus
HPOrpaMMHOTO 0bec-
TIeYCHHS

87

P7.11

Haxomnnennoe Bpems
paboTsl

0-655354

88

P7.12

Tun TpeTheii ¢ Konna
OMIHMOKK

P7.13

Tun npeamnocnenuei
OLINOKH

0: Her omnOkun

1: Oumbka dassr U IGBT-momysnst (OUT1)
2: Ommbka daszsr V IGBT-mogyns (OUT2)
3: Oumbka dassr W IGBT-momyns (OUT3)
4: Tleperpyska 110 TOKY BO BpeMsl yCKOPEHHS
(OC1)

5: Ileperpy3ka 10 TOKY BO BPeMsl 3aMeUICHUS
(0C2)

6: Ieperpyska 110 TOKY BO BpeMst paboThl Ha
mocTostHHO# ckopoctH (OC3)

7: Tleperpyska 110 HalIPSDKEHHIO BO BpEMs
yckopenus (OV1)

8: Tleperpyska 1o HapsHKEHHIO BO BPEMst
sameuieHns (OV2)

9: Ileperpy3ka 10 HANPSHKEHUIO BO BpEMst
paboTHI Ha MOCTOSTHHOM ckopocTn (OV3)

10: Huskoe HanpspKeHue 3BeHa OCTOSHHOTO
Toka (UV)

11: ITeperpyska asuratens (OL1)

12: TIeperpy3ka npeo6pa3zosateis (OL2)

89

90
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P7.14 5 19: Ommbka uzmepenus toka (ITE) 91
OmIMbKH 20: Oummbka aBromatnueckoit HacTpoiiku (TE)
21: Oumbka 13V (EEP)
22: Ommbka oTKIMKa 00paTHOMU CBSI3U
PID-perynstopa (PIDE)
23: Ommbka 6oka Topmorkerus (BCE)
24: 3ape3epBUPOBAHO
Brixoamas acrora s BeixogHas yacTota B MOMEHT TEKyIel Omuo-
P7.15 MOMeHT Tekymieit | . s 92
omnoKu
BrIxoaHoit TOK B
P7.16 MOMEHT Tekyuiell | BBIXOJHO# TOK B MOMEHT TeKywliel ouioKH 93
omnoKu
Hanpsokenue 3Bena
P7.17 MOCTOSIHHOTO TOKa B | HampshkeHne 3BeHa MOCTOSIHHOTO TOKa B MO- 94
\ MOMEHT TeKyIeh MEHT TeKy1eit OHINOKH
omnOKN
CocTOsIHIE BXOIHOTO
P7.18 KJIEMMHHKA B MOMEHT | BUT3 | BUT2 | BUT1 | BUTO | 95
TEeKyIIel OIHOKN S4 S3 s2 S
C
PCTORKTE [(BWI3 | BUT2 | BATI | BUTO |
BBIXOJTHOTO
P7.19 RO Y 96
KJIIECMMHHKAa B MOMEHT
TeKyIel OIHOKN
I'pynna napamerpoB pacmmpeHHbiX GpyHkuuii P8
P800 | Bpewms ycopemus 1 0,0 - 3600,0 ¢ 3asucu ot 97
MOJIENHN
P8.01 Bpewms 3amennenns 1 0,0 -3600,0 ¢ 3apucur ot 98
Mo
Yacrora pexxuma
P8.02 - 99
AL 0,00 I'g - P0.04 5.00
PS8.03 Bpewmst yckopenust 0.0 -3600,0 ¢ 3aBUCHUT OT 100
pexuma HIAT MOZAETH
PS8.04 Bpewmst 3ameuienust 0.0 - 3600,0 ¢ 3aBUCHUT OT 101
pexxuma HIAT MOZeNu
P8.05 3anpelieHHas 4acToTa 0,00 I'x - PO.04 0.00 102
ps.0s | LlupnHa manasona 0,00 [t - P0.04 0.00 103
3aIpeIIeHHBIX YacTOT
P8.07 AMILIHTY I 0.0 - 100,0% 0.0 104
TIJIaBarOIIEH 4aCTOThI
P8.08 CKa4oK 4acToThl 0,0 - 50,0% 0.0 105
P8.09 Bpewmst napactars 0,1 -3600,0 ¢ 5.0 106
IUTAaBAOINIEH 9aCTOTHI
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Bpewms yobIBaHus

I'pynna ¢pyHKIHOHAIBHBIX NAPAMETPOB PeKMMA MHOTOCTYIIEHYATON cKopocTH PA

MHOI‘OCTyHeH‘{aTa}{

P8.10 . 0,1 -3600,0 ¢ 5.0 107
IUTABAONIeH JaCTOTHI
KonnyecTBo nomsITok
P8.11 aBTOMAaTH4ECKOrO 0-3 0 108
cOpoca ommbKu
P8.12 Bpewms 110 c6poca 0,1-100,0c 1.0 109
P8.13 Hasnauennas yactora 0,00 - P0.04 50.00 110
P8.14 Wnrepsan 0,0 - 100,0% 5.0 111
Ha3HAYEHHOHN YacCTOTBI
HWnreppan
P8.15 IPUGIIDKEHIS K 0,0 - 100,0% 0T MaKCHMaNbHOI YaCTOTBI 0.0 112
3a71aHHOH Y4acToTe
TToporosoe
HATIPAXCHAC 3aBHCHT OT
P8.16 BKJTIOUEHHS 115,0 - 140,0% MORCTH 113
JAUHAMHAYECKOT O A
TOPMOKEHHS
P8.17 Koaq)ibnuneﬂT 0,1 - 999,9% 100.0 114
YIJIOBOU CKOPOCTH
I'pynna ¢pyHKIHOHAIBHBIX apaMeTpoB ynpasiienust PID-peryasitopom P9
0: IMyaeT
Bri6op ucrounuka 1: Ananorossiii Bxoa All
P9.00 NpeyCTAHOBIEHHOTO | 2: AHAIOTOBBIH BxO AI2 0 115
3Hauenus PID 3: [ocnenoBarenbHBIH TOPT
8: PexxnM MHOTOCTYNEHYATOH CKOPOCTH
P9.01 VYeranoska PID ¢ 0.0 - 100,0% 0.0 116
mynbTa
BhI60D HCTOUHIKA 0: AnanoroBslit Bxox All
p 1T 1: AnanoroBslit Bxox Al2
P9.02 o6patHoii cBs3n : 0 117
PID-perynsTopa 2D ALIFALR
pery P 3: [ocnenoBatenbHBIH TOPT
Borxozaz 0: TTonoxwurensHas
P9.03 XapaxrepneTiia 1: OtpuraresnbHas 0 18
PID-perynsaropa - TP
TponoprmoHambHbIH
P9.04 - 1.00 119
koaduiment (Kp) 0,00:51100,00
P9.05 ““Terpaf;%‘)"e Bpems 0,01-10,00 ¢ 0.10 120
1
P9.06 | Anbdepemumarsroe 0,00-10,00 ¢ 0.00 121
Bpems (Td) ? ?
P9.07 Iukn Be6opk (T) 0,01 - 100,00 ¢ 0.10 122
P9.08 IIpenen nOrpenHOCTH 0,0 - 100,0% 0.0 123
3Ha‘ICH]/lC TIpU3HaKa
P9.09 TOTepH 0,0 - 100,0% 0.0 124
00paTHO# CBSI3U
Bpems npusnaxa
P9.10 TIOTepH 0GPaTHOH 0,0 - 3600,0 ¢ 1.0 125

CBA3U
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PA.00 -100,0 - 100,0% 0.0 126
ckopocthb 0
PA.O1 Muoroctynen4aras -100.0 - 100,0% 0.0 127
ckopocTh 1
PA.O2 MHorocryneHdaras -100,0 - 100,0% 0.0 128
CKOPOCTb 2
PA.03 Muoroctynen4aras -100.0 - 100,0% 0.0 129
CKOpOCTB 3
PA.04 MHorocryneHdaras -100,0 - 100,0% 0.0 130
CcKOpoCTh 4
PA.05 Muoroctynen4aras 2100.0 - 100.0% 0.0 131
CKOPOCTB 5
PA.06 MHorocryneHdaras 2100,0 - 100.0% 0.0 132
CKOPOCTb 6
PA.O7 Muoroctynenyarast -100.0 - 100,0% 0.0 133
CKOPOCTH 7
I'pynna ¢pyHKIHOHAIBHLIX TapaMeTpoB 3amuThl PB
0: Beikioyena
PB.00 3amura IBUraTesis 1: OObIuHBII ABUrATEND 2 134
OT TIeperpy3KH 2: Jlsuratens 1 paboTHI ¢ mMpeoOpa3oBaTeneM
YacTOTHI
Tox 3amuThbl
PB.01 JIBUTATENIs OT 20,0 - 120,0% 100.0 135
neperpy3Kn
PB.02 TTopor KOMIIeHCaIHH 70.0 - 110,0% 80.0 136
TAACHUS HAIPSAKEHUS
VMeHbIIEHHE YaCTOThI
PB.03 B pexcme 0,00 I’y - P0.04 0.00 137
KOMIIEHCALIUH
TAACHUS HAIPAKEHUS
PB.04 OcraHoBKa pu 0: Beikimogena 0 138
nepeHanpsHKeHHn 1: Bkmouena
IMopor cpabarbiBaHus
380 B: 130
PB.05 3aILUTHI 110 - 150% 220 B: 120 139
OT IepeHaNPsKCHISA
Mogens A:
Iopor orpanuyeHus 160
PB.06 e 50 - 200% Mozens F: 140
120
CkopocTh
YMEHBIICHUS
PB.07 9acTOTHI PH 0,00 - 100,00 I'w/c 10.00 141
neperpyske
TI0 TOKY
I'pynna ¢pyHKIHOHAIBHBIX IAPAMETPOB CBSI3H Yepe3 nocJieoBarebHblii nopt PC
PC.00 JlokasbHbIii anpec 1-247 1 142
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PC.01

Bei6op cxopoctu
obMeHa

0: 1200 6ut/c
1: 2400 6ut/c
2: 4800 6ut/c
3: 9600 6ut/c
4: 19200 6ut/c
5: 38400 Gur/c
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PC.02

dopmaT gaHHBIX

0: RTU, | HavanmbHBI OuT, 8 OHTOB NaHHBIX,
6e3 mpoBepKH, | KOHEYHBIH OUT

1: RTU, 1 HavanbHbIil OUT, 8 OUTOB JAHHBIX, C
MPOBEPKON Ha YETHOCTh, | KOHEYHBIH OUT

2: RTU, | navyanbHbIil OUT, 8 OUTOB JaHHBIX, C
MPOBEPKON Ha HEYETHOCTh, | KOHEUHbIH OUT

3: RTU, | HavanbHBI OuT, 8 OHTOB JaHHBIX,
6e3 POBEPKH, 2 KOHEYHBIX OUTa

4: RTU, 1 navaibHblii OMT, 8 OMTOB JAHHBIX, C
MIPOBEPKO Ha YETHOCTH, 2 KOHEYHBIX OUTa

5: RTU, | nayanbHbIil OUT, 8 OUTOB JaHHBIX, C
MPOBEPKON Ha HEYETHOCTh, 2 KOHEYHBIX OuTa

6: ASCII, 1 wavanpHbIil OUT, 7 OUTOB JAHHBIX,
6e3 mpoBepKH, | KOHEYHBIH OUT

7: ASCII, 1 HauanbHbIH OUT, 7 OUTOB JAHHBIX, C
MPOBEPKO Ha YETHOCTh, | KOHEYHBIH OUT

8: ASCII, 1 HauanbHbIH OHT, 7 GUTOB JAHHBIX, C
MPOBEPKON Ha HEYETHOCTh, | KOHEUHbIH OUT

9: ASCII, 1 wavanbHbIil OUT, 7 OUTOB JAHHBIX,
6e3 POBEpPKH, 2 KOHEYHbBIX OUTa

10: ASCII, 1 HayanbHbBIi OMT, 7 OMTOB JaHHBIX,
C IPOBEPKON HA YETHOCTD, 2 KOHEYHBIX OHTa

11: ASCII, 1 HayanbHbIA OUT, 7 GUTOB JAHHBIX,
C NIPOBEPKON HA HEYETHOCTh, 2 KOHEYHBIX OuTa
12: ASCII, 1 nayanbHblii OUT, 8 OUTOB TaHHBIX,
6e3 poBepKH, | KOHEYHBIH OUT

13: ASCII, 1 HayanbHbBIA OMT, 8 OMTOB JaHHBIX,
C TIPOBEPKON Ha YETHOCTH, | KOHEYHBIH OUT

14: ASCII, 1 HauaneHbIH OUT, 8 GUTOB JaHHBIX,
C NIPOBEPKON HA HEYETHOCTh, | KOHEYHbIH OUT
15: ASCII, 1 nayanbHbIii OUT, 8 OUTOB AaHHBIX,
6e3 POBEpPKH, 2 KOHEYHbBIX OUTa

16: ASCII, 1 nauanpHbIi OUT, 8 OUTOB TAHHBIX,
C IPOBEPKO HA YETHOCTD, 2 KOHEYHBIX OHTa

17: ASCII, 1 nHauansHbIH OUT, 8 GUTOB JaHHBIX,
C NIPOBEPKON HA HEYETHOCTh, 2 KOHEYHBIX OuTa
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Jlns paspsizia A€CATKOB CBETOIHOIHOTO HHIIH-
KaTopa
0: 3HaueHNe 3aJaHHOH YaCTOTHI HE COXPAHSET-
Csl IPH BHIKJTIOUCHUH
1: 3HadyeHne 3aJTaHHOI YaCTOTHI COXPaHSIETCs
TIpH BBIKITIOYCHUN

I'pynna 10noJHHTEIbHBIX (YHKIMOHAJIbHBIX NapaMeTpoB PD

HOpOl' KOMIICHCAllMX

PC.03

Bpewms 3apepxku
CBA3HU

0-200 mc
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PC.04

Bpewmst 3aiepxku
CBA3HU J10 OTKJIKOYCHUA

0,0 - DyHKIUS BBIKIIFOYEHA
0,1-100,0¢

0.0
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PC.05

JlelicTBue B cayuae
OIIMOKH CBSI3H

0: Bb11aTh curHanm M OCTAHOBHUTHCS BEIOEIOM

1: He BbIIaBaTh CUTHAT M IPOAOIDKATH PabOTy
2: He BbIIaBaTh CUrHAJ, HO OCTAHOBUTHCS B
COOTBETCTBUHM €O 3HauUeHHeM nmapamerpa P1.05,
eci 3HaueHue napamerpa P0.01 ycraHoBneHO
PaBHBIM 2

3: He BbIgaBaTh CUrHAI, HO OCTAHOBUTHCS B
COOTBETCTBHHM €O 3Ha4YeHHEM mapamerpa P1.05
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PC.06

OtBeTHOE neiicTBre

JUtst paspsifia eAMHHL] CBETOAMOHOTO HHINKA-
TOpa

0: OTBevaTh Ha 3aMKCh

1: He oTBeuarh Ha 3armch
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PD.00 dayxryaruit na 0-500 5 149
HHU3KHX YacTOTax
TTopor KoMIeHCAIHI
PD.01 GbrykTyanmii Ha 0.- 500 100 150
BBICOKHX 4aCTOTax
AmmuTtya
PD.02 KOMITEHCAIHH 0= 10000 5000 151
dykTyannit
I'panuna 3on
PD.03 KOMIICHCAIINH 0,0 T'rg - P0.04 12.5 152
duykryanumit
PD.04 Hpeuompameime 0: BxmoueHno 0 153
ykTyarmit 1: BerkmroueHo
P 0: Pexum 1
PDOS 1: Pesicum 2 0 154
MOIYIATOPA | 5. Pescin 3
0: TTyneT ynpapneHns
1: Ananorosslit Bxoz All
PD.06 Hcrounnk 2: AHanoroBblii Bxox A2 0 155
3aJIaHHs] MOMEHTa 3: Al + AI2
4: PexxuM MHOTOCTYIIEHYATOH CKOPOCTH
5: I[NocnenoBaTenbHbIA TOPT
Vceranoska
PD.07 MOMEHTa -100,0 - 100,0% 0 156
C KJIaBUATypPbl
0: [Tynber ynpasnenus
Cnoco6 3ananus 1: Ananorossrit Bxox All
PD.08 BEpXHEro npefena | 2: AHanorosblit Bxomx AI2 0 157
YacTOTHI 3: PexkM MHOTOCTYIIEHYATOH CKOPOCTH
4: TlocneoBaTeNbHBINA IOPT
PaGora GyHKIHN 0: Brimrouena
PD.09 aBTOMaTHueckoro | 1: Belkmodena npu pa6oTe Ha MOCTOAHHOI 0 158
OrPaHHMYCHHUS TOKA | CKOPOCTH
I'pynna ¢pyHKUHOHAJBLHBIX NAPAMETPOB 3aBOACKHX ycTaHOBOK PE
PE.00 Koz roctyma 0- 65535 wiwn 159
TIPOU3BOTUTEIISA
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9.3 O6o3Hayenne napameTpoB Ha LCD-aucniee BHeLIHero mMy/bTa yIpaBJIeHUs

Bo3mox-
ITapamer HaunmenoBanue Onucanue SIDOIEET HI;I?/IZIII;-
P P YCTaHOBKa
HUS
I'pynmna ocHOBHBIX (yHKIMOHAIBHBIX apameTpos PO
P0.04 MaxcumaisHas 10,00 - 1500,0 Tt 1000.0 ©
JacToTa
PO.05 Bepxuuit npenen P0.06 - P0.04 1000.0 O
qacTOThI
PO.07 Yacrora, 3a1aBaeMas ¢ 0,00 [t - P0.04 1000.0 O
yJIbTa
I'pynna ¢pyHKnHoOHAJBLHBIX IAPAMETPOB pe:kuMa ynpasJjenus no AUYX P4
0: Jluneiinas
1: OmpepiensieTcst MOJIB30BATEIEM
P4.00 Bri6op AUX 2: KpuBast ¢ IOHIKEHHEM MOMeHTa crerniesd 1,3 0 ©
3: KpuBas ¢ moHmwKeHneM MOMEHTa creneHu 1,7
4: KpuBas ¢ OHIKEHHEM MOMEHTa cTenenu 2,0
P4.03 Yacrora AUX 1 0,0 I'u - P4.05 100.0 O
0,0 - 100,0% oT HOMHHAJIBHOTO
P4.04 Hanpaxenue AUX 1 HAaIpsHKEHUs! ABUraTess 100 ©
P4.05 Yacrora AUX 2 P4.03 - P4.07 600.0 O
0,0 - 100,0% OT HOMHHATBHOTO
P4.06 Hanpsxenme AYX 2 HaNPSKEHUS IBUTATENS 600 ©
P4.07 Yacrora AUX 3 P4.05 - P2.02 1000:0 @)
0,0 - 100,0% OT HOMHUHAJILHOTO
P4.08 Hanpsxenne AUX 3 HAIPSKEHUS IBUraTeNst ieb.0 ©
P4.09 Ipenen KOMIICHCAIH 0.00 - 200,00% 0.0 @)
CKOJIBKEHHS
ABTOMaTHYECKAst 0:B JoucHa
P4.10 q)yHKHHﬂ . DBIKJIKOYCH: 0 ©
1: Brurouena
SHEprocOepeKeH s
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[Tapamerp HaumenoBanue OGo3HaueHHe
P0.00 Pexxum ynpasienus CONTROL MODE
P0.01 VcTo4yHuK ynpapisionMx KOMaH [ RUN COMMAND
P0.02 Caoiicta ¢pynxiun BOJIBIIE/MEHBIIE UP/DOWN SETTING
P0.03 Crioco0 3aaHus 4acTOTH A FREQ SOURCE A
P0.04 MaxkcuManbHas 4acToTa MAX FREQ
P0.05 BepxHuii nmpeien 4acToThl UP FREQ LIMIT
P0.06 Hyoxuuii pesen 4acToTht LOW FREQ LIMIT
P0.07 Yacrora, 3a/1aBaeMasi ¢ IyJbTa KEYPAD REF FREQ
P0.08 Bpewms yckopenus 0 ACCTIME 0
P0.09 Bpewms 3amennenns 0 DEC TIME 0
P0.10 Bb160p HampaBiIeHNs BpaICHUs. RUN DIRECTION
PO.11 Hecymas gacrora IIIVIM CARRIER FREQ
P0.12 ABTOMaTHYECKask HACTPOIKA ITapaMeTPOB JABUraTelst AUTOTUNING
P0.13 BoccranopieHne 3aBoICKMX YCTaHOBOK RESTORE PARA
P0.14 ODyHKIHS aBTOMAaTUYECKON PEryIMPOBKU HAMPSKEHUS AVR
P1.00 Croco6 3amycka START MODE
P1.01 Havanpnas gactora START FREQ
P1.02 TIpoaoImKUTEIBHOCTE HAaYaIbHOM 4acTOThI HOLD TIME
P1.03 YpoBeHb NOCTOSHHOTO TOKA B PeKMME JMHAMHYECKOT0 TOPMOMKEHHsI START BRAK CURR
P1.04 Bpewmst 1eiicTBUS HOCTOSIHHOTO TOKA B PEKUME AUHAMUYECKOTO START BRAK TIME

TOPMOXKEHHS
P1.05 Pexum ocTanoBa STOP MODE
P1.06 YacroTta Hagasia TOPMOKEHHS TOCTOSHHBIM TOKOM STOP BRAK FREQ
P1.07 Bpewmst 3a/1epskK1 TOPMOKEHHUS OCTOSHHBIM TOKOM STOP BRAK DELAY
P1.08 BenuunHa MocTOsIHHOTO TOKa PeKUMA JJMHAMUYECKOTO TOPMOIKEHHUS STOP BRAK CURR
P1.09 Bpewmst TopMOKEHHS TOCTOSHHBIM TOKOM STOP BRAK TIME
P1.10 MepTBast 30Ha CMEHBI HalIPaBICHHUS FWD/REV DEADTIME
P1.11 JeiicrBue curnana BITEPEJJ/HA3A/I npu noaayue nuTaHus FWD/REV ENABLE
P1.12 3apesepBUpOBaHO RESERVED
P2.00 Mopens npeobpa3zoBaress G/P OPTION
P2.01 HomunanpHas MOIHOCT JIBUTATEIs MOTOR RATE POWER
P2.02 HomunanbHas yactora ABUratens MOTOR RATE FREQ
P2.03 HomuHansHas CKOpOCTh JIBUTaTeNs MOTOR RATE SPEED
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P2.04 HomunaneHo€ HanpshkeHue ABUraTess MOTOR RATE VOLT
P2.05 HomuHanbHbli TOK ABHraTess MOTOR RATE CURR
P2.06 ConpoTHBIICHHE 0OMOTKHU CTAaTOpa JBUTaTeIst STATOR RESISTOR
P2.07 ComnpoTHBiIeHHe OOMOTKH POTOpA JIBUIaTes ROTOR RESISTOR
P2.08 VHAyKTHBHOCTH OOMOTOK JABHTATEIsk LEAK INDUCTOR
P2.09 BzanMHast HHIYKTHBHOCTb OOMOTOK POTOpA M CTaTOPa ABHIATeNs MUTUAL INDUCTOR
P2.10 Tok xomocroro xona NO LOAD CURR
P3.00 IMponopunonaneusiil koapdurment APC K1 ASR Kpl

P3.01 HurerpansHoe Bpemst APC Kl ASR Kil

P3.02 Touxka nepexona APC 1 ASR SWITCHPOINT1
P3.03 [Mponopuunonaneusiii koddduunent APC K, 2 ASR Kp2

P3.04 WurerpansHoe Bpemst APC K;2 ASR Ki2

P3.05 Touka nepexoga APC 2 ASR SWITCHPOINT2
P3.06 KomneHcaiust HOrpenHocTH B PeKUMe BEKTOPHOTO yIPABIICHUS VC SLIP COMP
P3.07 Ipenen MmomeHTa TORQUE LIMIT
P4.00 Boi6op AUX V/F CURVE
P4.01 VBenuueHne MOMEHTa TORQUE BOOST
P4.02 YacToTa OTCEYKH yBENUUEHUS MOMEHTA BOOST CUT-OFF
P4.03 Ipenen koMIeHcaIMN CKOIbKEHUS SLIP COMP LIMIT
P4.04 ABToMmaTHdecKas QyHKIHS SHEProcOepeKeHNs ENERGY SAVING
P4.05 3ape3epBUPOBaHO RESERVED
P5.00 OyHKIMSA KIeMMbI S1 S1 FUNCTION
P5.01 ODyHKIHSA KIeMMbI S2 S2 FUNCTION
P5.02 OyHKIMSA KIeMMbI S3 S3 FUNCTION
P5.03 DyHKIHS KIeMMbI S4 S4 FUNCTION
P5.04 Bpewmst ¢punsrparmu curnana BKII-BBIKJT Sx FILTER TIMES
P5.05 Vnpasnenne BIIEPEJI/HA3AJL FWD/REV CONTROL
P5.06 Ckopoctb u3MeHenus yactotsl ¢yukuueit BOJIBIIIE/MEHBIIE UP/DOWN RATE
P5.07 Hwxnwuii mpeen AL AlIl LOW LIMIT
P5.08 YacroTa, COOTBETCTBYIOIIAs HIDKHEMY mpeneny All All LOW SETTING
P5.09 Bepxuuit npegen All AIl UP LIMIT
P5.10 Yacrora, cooTBEeTCTBYIOIIAs BepxHeMy npenerny All All UP SETTING
P5.11 Tlocrosinnas Bpemenn QubTpann All All FILTER TIME
P5.12 Huoxnuit npenen AI2 AI2 LOW LIMIT
P5.13 Yacrora, COOTBETCTBYIOIIAS HIDKHEMY npeseny Al2 AI2 LOW SETTING
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P5.14 Bepxuuii npenen AI2 AI2 UP LIMIT
P5.15 YacroTa, COOTBETCTBYIONIAs BEpXHEMy npejeny Al2 AI2 UP SETTING
P5.16 TocrosiHHas BpeMenH QuabTpanmn Al2 AI2 FILTER TIME
P6.00 Bri6op HasHauenus Y Y SELECTION
P6.01 Be160op Ha3HaueHus perneitHoro Bexoza 1 RO SELECTION
P6.02 Bsi6op HazHauenuss AO AO SELECTION
P6.03 Hmxnnit npenen AO AO LOW LIMIT
P6.04 3HaueHue, COOTBETCTRYOIIee HIKHEMY npejiery AO AO LOW OUTPUT
P6.05 Bepxnuit npenen AO AO UP LIMIT
P6.06 3HaueHue, COOTBETCTBYOlIee BepxHeMy mpeaeny AO AO UP OUTPUT
P7.00 Kox nocryna nons3oBatenst USER PASSWORD
P7.01 S3pik LCD-aucnites mysibra LANGUAGE SELECT
P7.02 Komnuposanue napamerpos PARA COPY
P7.03 Bei6op QyHKIMH KIaBHILIH QUICK/JOG FUNC
P7.04 DYHKIMOHUPOBAHNE KIIABUIIN STOP/RST FUNC
P7.05 Wupkanus 1 ynpaBieHue myJibTa KEYPAD DISPLAY
P7.06 Hacrpoiika nHAMKaNMK B paboyeM pexume RUNNING DISPLAY
P7.07 Hacrpoiika MHIMKAIMY B pe)KUME OCTaHOBA STOP DISPLAY
P7.08 TemnepaTypa BBITPAMUTEIEHOTO MOIYJIS RECTIFIER TEMP
P7.09 Temneparypa IGBT-momyns IGBT TEMP
P7.10 Bepcust mporpaMMHOTo obecredeHus SOFTWARE VERSION
P7.11 Haxomnnennoe Bpemst paboThl TOTAL RUN TIME
P7.12 Tun Tpetbeii ¢ KoHIA OIMIHOKK 3rd LATEST FAULT
P7.13 Tun npeanocnenueii ommoKku 2nd LATEST FAULT
P7.14 Tun nocnenHeit ommoKu CURRENT FAULT
P7.15 BbIxo/iHas 4acTOTa B MOMEHT TEKYIIEH OMNOKH FAULT FREQ
P7.16 BBIXO/IHOI TOK B MOMEHT TEKYIIEH OMIHOKH FAULT CURR
P7.17 HanpsxeHue 3BeHa OCTOSIHHOTO TOKA B MOMEHT TeKyIlei OmnOKu FAULT DC VOLT
P7.18 CocTosiHIE BXOJHOTO KIIEMMHHKA B MOMEHT TEKyIIeH OIMHOKH FAULT Sx STATUS
P7.19 CocCTosiHHE BBIXOJIHOTO KJIEMMHHKA B MOMEHT TEKYIIeH OLIMOKN FAULT DO STATUS
P8.00 Bpewmst yckopenus | ACCTIME 1
P8.01 Bpewmst 3amejuienus 1 DEC TIME 1
P8.02 Yacrora pesxuma HIAT JOG REF
P8.03 Bpewms yckopenus pexxuma AT JOG ACC TIME
P8.04 Bpewms 3ameuienus pexxuma AT JOG DEC TIME
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P8.05 3amnpenieHHas 4acToTa SKIP FREQ
P8.06 IInpuHa 1rana3oHa 3anpenieHHbIX 4acToT SKIP FREQ RANGE
P8.07 AMIUINTY /1A TITaBaOIIeH 4acTOThI TRAV AMPLITUDE
P8.08 CKa4yoK 4acTOTHI JITTER FREQ
P8.09 Bpewms HapacTaHus MIaBAOIIEH YaCTOTHI TRAV RISE TIME
P8.10 Bpewmst yObIBaHUS IUTaBaOLICH 4aCTOTHI TRAV FALL TIME
P8.11 KonndecTBo MOMBITOK aBTOMATHYECKOTO cOPOCa ONIMOKH AUTO RESET TIMES
P8.12 Bpewmst 10 cOpoca RESET INTERVAL
P8.13 Hasnauennas yacroTa FDT LEVEL
P8.14 WHTepBan Ha3HAUYEHHOM 4acTOThI FDT LAG
P8.15 WurepBan npubnmkeHus K 3a1aHHO 4acToTe FAR RANGE
P8.16 INoporoBoe HanpsHkeHHe BKIIOUSHHUS TUHAMUYECKOTO TOPMOKECHHS BRAK VOLT
P8.17 Koaddunment yrnosoii ckopocti SPEED RATIO
P9.00 BrI60p HCTOYHKKA HPELYCTAHOBICHHOTO 3HaueHus: PID PID PRESET
P9.01 Ycranoska PID c¢ mysneTa KEYPAD PID SET
P9.02 Bri6op ncrounuka obparHoii cesizu PID-perymnstopa PID FEEDBACK
P9.03 Brixoanas xapakrepuctuka PID-perynsaropa PID OUTPUT
P9.04 IMponopunonansuelii kodhdumment (Kp) PROPORTION GAIN
P9.05 HWnterpansuoe Bpems (Ti) INTEGRAL TIME
P9.06 Juddepentmansruoe Bpems (Td) DIFFERENTIA TIME
P9.07 Iukn Be6opkw (T) SAMPLING CYCLE
P9.08 [penen norpeuHocTn BIAS LIMIT
P9.09 3HaueHne NPU3HAKA TOTEPU OOPATHOMH CBIA3U FEEDBACK LOST
P9.10 Bpewmst npusHaka notepu 0OpaTHOH CBA3H FEEDBACK LOST(t)
PA.00 MHorocrymneHyarast CkopocTs 0 MULTI-SPEED 0
PA.O1 MHorocryneHuaras cKopocTth | MULTI-SPEED 1
PA.02 MHorocryneHuyaras cCKopocTh 2 MULTI-SPEED 2
PA.03 MHorocryneHyaras cKopocTtb 3 MULTI-SPEED 3
PA.04 MHorocryneHyarast CKOpocTs 4 MULTI-SPEED 4
PA.0S MHoroceTynenyaTas CKOpocTb. 5 MULTI-SPEED 5
PA.06 MHorocTynengaTas cKopocts 6 MULTI-SPEED 6
PA.07 MHorocrtyneHuaras cKopocTh 7 MULTI-SPEED 7
PB.00 3amuTa JBUraTens oT neperpy3ku MOTOR OVERLOAD
PB.01 Toxk 3a1NThI IBUraTes OT Ieperpy3Ku OVERLOAD CURR
PB.02 TTopor koMIeHcauy MaaeHNs HAIPSOKSHHUS TRIPFREE POINT
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PB.03 YMeHbIIEHNE YaCTOThl B PEKUME KOMIIEHCALIUHY Ta/IeHUs HalPSKEHNUS TRIPFREE DECRATE
PB.04 OcTtaHOBKa IPH MepeHaNPsHKEHUH OVER VOLT STALL
PB.05 TTopor cpabaThIBaHUS 3aIUTHI OT EPEHANPSIKESHUS OV PROTECT POINT
PB.06 Topor orpanu4eHus Toka CURR LIMIT POINT
PB.07 CKOpOCTh yMEHBIICHHS YaCTOTHI IIPU EPErpy3Ke 1Mo TOKy FREQ DEC RATE
PC.00 JlokanbHblii agpec LOCAL ADDRESS
PC.01 Br160p ckopocTn o6MeHa BAUD RATE
PC.02 dopmaT TaHHBIX DATA FORMAT
PC.03 Bpewmst 3aj1epikku CBA3H COM DELAY TIME
PC.04 Bpewmst 3a/1epskKkH CBSA3M 10 OTKJIIOYESHHS COM TIMEOUT
PC.05 JleficTBHE B Cllyyae OIIMOKH CBSA3U COM ERR ACTION
PC.06 OrtBeTHOE zielicTBUE RESPONSE ACTION
PD.00 TTopor koMmneHcaun (IyKTyaluii Ha HU3KMX 4acTOTax RES OSC L POINT
PD.O1 TTopor kommeHcanuu (GIyKTyaruii Ha BBICOKHX 4aCTOTax RES OSC H POINT
PD.02 AMIIIITYIa KOMITEHCAIIMH (DITYKTyalnii RES OSC AMP
PD.03 I'pannna 304 KoMIeHcauu GIyKTyamuit RES OSC BOUND
PD.04 IpenorBpamnienne Quykryanuii RES OSC ENABLE
PD.05 Pexnm ITUM-moaysTopa PWM MODE
PD.06 VcTOYHMK 3a1aHHsT MOMEHTa TORQ SOURCE
PD.07 YcraHOBKa MOMEHTA C KITaBHATyphbl KEYPAD TORQ SET
PD.08 Crioco6 3a1aHusl BEPXHETO MpeJiena 4acToThl UP FREQ SOURCE
PD.09 Pabora GyHKIMH aBTOMaTHYECKOTO OrpaHUYEHUS TOKA CURR LIMIT SEL
PE.00 Kon nocryna nponssoauTtens FACTORY PASSWORD
122




IpeobOpazosarenu yactotsl cepuit ES022, ES023. MHcTpyKIWs 110 SKCIUTyaTanuu

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

10. IIpoToko. cBsA3U

10.1 HnTepdeiic

RS485: acuHXpOHHBIH MOy Ay IICKCHBIN.

Mo ymomyanwuto: 8-E-1, 19200 6ut/c. Cm omucanue rpymnmbl GpyHKIHOHAIBHBIX TapaMeTPOB
PC.

10.2 PesxuMbl CBSI3H

» Jlna ynpaBieHHs mapamerpamMu paboThl IpeoOpa3oBaTeNsi 4aCTOTHI HCHOJIB3YETCs MPOTO-
koI cBsi3u ModBus.

» Ilpeobpa3oBaresib 4YaCTOTHI SIBISETCS BEAOMBIM YCTPOHUCTBOM B ceTh. CBS3b OpraHHU3yeTCs
BUJIA «TOYKA - TOYKA», «BEAYIIUH - BEJOMBIi». BemqoMoe ycTpoiicTBO HE OTBEYaeT Ha CO-
00IeHys, OTIPaBJICHHbIE Ha IMIHPOKOBELIATENbHbIN aapec.

» B cayuae, ecii ceTh COCTOUT U3 OoJiee YeM JBYX YCTPOWCTB MM AJIMHA KaOessi CBSI3U Be-
JIMKa, JUI1 YBETUUYCHUS [TOMEXOYCTOHYMBOCTH MapajuiebHO C CUTHAJIBHOM JIMHUEH Bexmy-
LIEr0 YCTPOHCTBAa PEKOMEHAYETCS BKIIOYUTH PE3UCTOP HOMHHAIBHBIM CONPOTHBICHUEM
100 - 120 Om.

10.3 ®opmat npoTokoaa
[Tporokon ModBus momnepxxusaer pexxumbl RTU u ASCII. dopmat ¢peiiMOoB mponIiro-
CTPHPOBAH HA CIIEAYIOMINX PUCYHKAX.

Pexum RTU
«+—— @peiiM ganbIx npotokoga ModBus ——»

Havano Mmunumym : Anpec Kon Konery MuHIMYM
3,5 Gaiit BEZOMOTO dyHKIHH Harmvie Tiposepia 3,5 GaiiT
Pexxum ASCIT
<+—— @peiim ganHbIX IpoToKoda ModBus. ——»
Anpec Kon Koner «0xDy,
Hauano «0x3A» BETIOMOTO ynmEn Jlannbie Iposepka OxAy

Ecnu nepepaercst 4ncioBoe 3HaYCHHE GOJIBIICE, HEXKEIU MMO3BOJISET KOJIMYECTBO MEPeIaBacMbIX
6aiiT, B EpBYI0 OYepe/ib MepeaacTes Hanbosee 3HAYNMBIH paspsill.

Pe:xum RTU
ITpu pabote no nporokoiay ModBus B pexxume RTU MuHnManbHas 3agepikka BpeMEHH MEXTy
nepenaveil cocenHux (HpeiiMOB TODKHA OBITH HE MEHbLIE BPEMEHH, HEOOXOIUMOTO I Hepe-
naun 3,5 Gant. KoHTponmbHast cymma ucmonb3yetr meton CRC-16. B mopacuere KOHTPOJIbHON
cymmbl CRC ucnonb3yroTcst Bce JaHHbIE, 33 HCKIFOUSHHEM CaMOil KOHTPOJIbHON cyMMBbl. CM. II.
10.6 «IIpoBepka ¢ MOMOILBIO IIUKIMYECKOTO KOa.

Crenyromas Tabnuua wuiocTpupyer ¢opMar ¢peiiMa, NPEaNHCHIBAIOIIECIO IPOYUTATD
3HaueHue napamerpa 002 U3 Begomoro ycrpoiictsa 1.
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. Yurars Kontponphas
Anpec ycTporcTBa Komanna Anpec JaHHBIX
KOJIMYECTBO CyMMa
0x01 0x03 0x00 | 0x02 | o0x00 | ox01 | ox25 | oxca

Crenyronias TablIuIa WILTFOCTPUpPYET (GOpMaT OTBETHOTO (peiiMa BeJoMOro ycTponcTaa 1.

y KonuuectBo KonTponbHas
Agnpec ycrpoiicTBa Komanga N JanHbie
OailT cymMma
0x01 0x03 0x02 0x00 | 0x00 | 0xB8 | 0x44

Pe:xxum ASCII

B pexume ASCII 3aronoBok ¢peiima nqomkeH O0bTh «0x3A», a okoHYaHUE (peiiMa o ymorda-
o «0x0D» mmn «0x0A». OxoHdaHHe pperiMa Tak Ke MOKET ObITh HACTPOSHO MOJIb30BATEIIEM.
3a HCKIIIOYEHHEM 3aroJIoBKa M OKOHYAHMS (peliMa, OcTaubHbIe OalTHI IepefaroTcsl Kak aBa
cumBona ASCII, cHauana mepenaeTcs CTapmUil pa3psi, a 3aTeM Miaqmui. JlanHsle nmeroT 7
nm 8 6ur. «A» - «F» coorBerctByroT ASCII-xomy coorBercTByromux Oonpmmx Oyks. Mc-
TIOJIb3YETCS TPOBEPKa C MOMOIIBIO IPOAOIBHOTO KOHTPOJS 10 M30BITOUHOCTH. KOHTpombHAs
cymma LRC/ moxacuutbiBaeTcsl IIyTeM OIpPEICICHUS JONMOIHEHHS K CyMME BCEX IOCIE[OBa-
TENBHBIX OaNT COOOIIEHMS, 32 HCKITIOYEHUEM 3ar0JI0BKa U OKOHYAHUS.

[pumep dpeiima ganHBIX IpoTokoita ModBus B pexxume ASCII:

OpeiiM, mpennuceiBaromuil 3anucars 3HaueHue 0x0003 B peructp «0x1000» Bemomoro ycrt-
poiicTBa ¢ agpecom 1 mokasaH B TabIHIe.

Kontponsnas cymma LRC = ponmonuenue (01+06+10+00+0x00+0x03) = 0XES

3aronoBoK Anpec Komanga Anpec JaHHBIX
BEJIOMOT0
Kon 0 1 0 6 1 0 0 0
ASCII 3A 30 31 30 36 31 30 30 30
JlaHHBIE U1 3a1MCU LRC OxoHuanue ¢ppeiima
0 0 0 3 E 5 CR LF
30 30 30 33 45 35 0D 0A

10.4 ®yHKUHOHHPOBAHHE IPOTOKOJIA

JInst COOTBETCTBUSI PA3NNYHBIM TPEOOBAHUSIM PA3IHIHBIX TEXHOJIOTHUYECKUX IIPOLECCOB H
TIPUBOZIOB 3aJI€PXKKa OTBETA BEAOMOTO yCTPOHCTBA MOXKET OBITH HACTPOEHA IMO-pasHOMY. B pe-
xkume RTU 3amepikka oTBeTa I0JbKHA OBITH HE MEHEE BPEMEHH, HEOOXOIUMOTO IS Tepeaadn
3,5 Oaiir, a B pexkume ASCII - He menee 1 mc.

OcHoBHBIE (PyHKIWH, peann3oBaHHBIE B MpoTokoie ModBus, - ureHne U 3amuch mapamer-
pog. IIporokon ModBus monaepxuBaet cienyronme KOMaH Ibl:

0x03 CunrtaTh 3HaUeHHE (YHKIHOHAIBHOTO MapaMeTpa mpeodpa3oBaTes

0x06 3anmcars 3HaYeHHe (PyHKIIHOHAILHOTO IapamMeTpa npeodpa3oBaTes

HHSI YUTCHUSA U 3allMCHU BCEX NAapaMETPOB YIPaBJICHHA, KOHTPOJISA U COCTOSHUSA IIPOTOKOJIA
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ModBus ucnons3yroTcs aapeca KoJ0B IapaMeTpoB.

Anpeca DaHHBIX KaXI0ro (YHKIHMOHAJIBHOTO MapaMeTpa MpPUBEACHBI B IECTOM CTOIOIE

CBOAHOM Tabnuib! paszaena 9.

Anpeca napaMeTpoB KOHTPOJIS U COCTOSHUS NPUBEICHBI B ClIeyIowLIei Tabuue.

TIpeo6pasoBarenu yactotsl cepuid ES022, ES023. MHCTpyKIMsI O SKCILUTyaTaluu

Ornmcanne Bo3moxHOCTH
Anpec 3HaueHNne JaHHBIX
byHKIHH YTEHUSI/3aIHCH
0001H: Bpamenue Briepen
K 0002H: Bpamenue Ha3az,
OMAHLAB! 0003H: ILIAT Brepen
YHPABIICHIA 0004H: IIIAT nasan _—
yepes aTnCh
1000H | 0005H: Ocranos
oCIe]0Ba- — Urenue
. 0006H: OctanoB BeIOCTOM (aBapHUitHBIH OC-
TEIBHBIN
TaHOB)
nopT
0007H: Copoc curHana omuoOKu
0008H: OcraHnoB pexuma ITAT
C 0001H: Bparuenue Brepen,
OCTOSIHUE
0002H: Bpamienue Ha3an
npeoOpazoBa- 1001H Yrenne
rens 0003H: PexxuM oxxugaHus
0004H: Pexxnm omuOKu
Jluama3oH yCTaHOBKHM IapaMeTpa depes3 Ho-
ciepoBatenbHbI nopT -10000 - 10000
Ipumeuanue.
3aoannoe 3nauenue napamempa onpeoens-
emcs 8 npoyenmHoM OMHOUWEHUU OM COON-
semcmaytowezo 3naverus (-100,00 -
100,00%), ynpasnenue komopvim oCyuiecme-
‘YcranoBka 0. ynp P . o
JIslemcs uepe3 nocie008amenbublil Nopm.
mapamerpa .
enes 2000H Ecnu smo 3nauenue sadannoti yacmomst, 0HO 3anmce/
kL
P 6yoem yCmanosieHo 8 npoyeHmax om Max- Urenue
MOCIIeI0Ba- .
R cumansnou wacmomsl (P0.04). Ecau smo
TENBHBIN MOPT
3Hauenue ycmaroexku PID-pezynamopa, 6y-
dem 3a0a6ams IMATOHHOE 3HAYEHUe OIS
PID-pecynsamopa. B smom ciyuae ycmanoeka
PID-peeynamopa u 3navenue omxkauxa oo-
pamuoll ceéazu 6ydym obpabamvieamvcs
PID-pecynamopom kak omuocumenvHule
3HAYeHUs, BbIPAdICEHHble 8 NPOYEHMAX.
Tapamerp 3000H | PaGouas yactora UYrenne
COCTOAHMA 3001H | YcranoBieHHas 4acTora Urenue
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pabodyero 3002H | HampspkeHue 3B€Ha MOCTOSHHOTO TOKa Urenue
peima H 3003H | BrixomHoe HampsbkeHUe Urenue
peXHUMa OXKu-

JaHus 3004H | BsixomHoii TOK UreHue
3005H | Ckopoctb BpalleHHs 10 3arycka UreHnue
3006H | BeixomgHast MOIIHOCTb Yrenue
3007H | BeIxomHoit MOMEHT UYrenue
3008H | YcranosneHHoe 3HaueHue PID-perymstopa Yrenue
3009H | Curnan PID-perymstopa Urenue
300AH | CocrosiHEEe BXOTHOTO KIEMMHHKA Urenue
300BH | CocrostHre BBIXOXHOTO KIEMMHHKA Urenue
300CH '| Curnan ua Bxome All Yrenne
300DH | Curuain Ha BXoxe AI2 Yrenne
300EH | 3apesepBupoBaHO Urenue
300FH | 3apesepBupoBaHo Urenue
30100 CurHan Ha BEICOKOYaCTOTHOM UMITYJICHOM Yremme

Bxone HDI
3011H | 3apesepBupoBaHO Urenne
30120 Homep anorocrynquaToﬁ CKOPOCTH WIIH Yremue
ey mar [IJIK
3013H | IIpoGer Yrenne
3014H | 3nHaueHue cyeTYHKa Yrenne
3015H | 3apesepBupoBaHO Urenue
3016H | Kog ycrpoiicTBa Urenue
OumGKa npe- Mo 3TOMY azpecy coXpaHsieTCsl THII OLIHOKH
obpasosarens S000H | mpeoGpa3oBatens. 3HaUCHUE KaXIOTO KOJa Urenue
COOTBETCTBYIOT 3Haue€HUsAM IapameTpa P7.15.
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0000H: Omubka oTCyTCTBYET 0l ES022 01 YHUBEpCaJIbHBINA IpeoOpa3oBaTeb
0001H: Ommbka xkoga qocTyna ES023 02 IIpeo6pazosarens go 1500 I'ry
0002H: Omubka xoga KOMaHbI 02 ES021 01 YHEBepcanbHBIH Ipeodpa3zoBaTens
0003H: Omubka KOHTPOJIBEHOH CYyMMBI
OmmOxka cBsi- 0004H: HenelcTBUTENBHBIH axpec Eciu 1py BBINOIHEHUH ONEPALMU MPOU30LIET ¢OOM, MPeoOpa3oBaTelh OTHPABUT OTBETHOE
31 IO TIPOTO- 5001H | 0005H: HeneiicTBuTelbHbIC NaHHEIC Hrenne coolmienue, coaepiKamiee npu3Hak c6os u kox ommoOku. [TpusHakoM cOosl sBISETCS Iepegada
xoiy ModBus 0006H: 3nauenne napameTpa U3MEHHTD HE- xona xomauis! + 0x80. Kox ommbku conepskur uHpopmaryio o npuyauHe coos. CM. Tabmmiy
BO3MOXHO HUKE.
0007H: Cucrema 3ab610KHpOBaHa
0008H: ITpeobpazoBarens 3aHAT (1aHHBIE Konx HauMmeHoBaHUE 3HaYCHIC
sanucanbl B [13Y) KomaHia Beyliero ycTpoicTBa He MOXET ObITh BBIIION-
HeHa. [IprauHBI MOTYT 3aKIIIOYATHCS B CIIETYIOIEM:
Jlanee npuBeneHo Gonee MOAPOOHOE OMHMCAHHE KOMAHI M CTPYKTYPHI AAHHBIX NPOTOKOJA 1. JlaHHast KOMAH/Ia HCTIONB3YETCS TONBKO B HOBOIT Bep-
ModBus. IlpuBenennoe Hmke ommcaHue kacaercs pexxuma RTU. JInnHa maHHBIX B peXHMeE HepeficTBUTeNBHAS | CHE POTPAMMHOIO OGECTICUEHHS M HE MOYXKET OBITh HC-
ASCII 6yzer BBoe Gombrue. OlH KOMaHJa MIOJTHEHA ITPeo0pa3oBaTesieM YacTOTHI C TeKYIIeH Bepcrei
®opmaT YTeHUs1 3HAYEHUN TapaMeTPOB: IPOrPAMMHOTO 00ECIIeUeHHs.
Popmar KOMaH/IbI 2. [IpeoOpazoBaTens HAXOANUTCS B COCTOSIHUHU OIIUOKH 1
Ennnunua nanseix . HE MOXKET MCIIOIHUTH JAaHHYIO KOMaHJy.
JlnvHa TaHHBIX, OAlT Jnamazon
IIPOTOKOIa 02H HepeiictButenbuslii | Kakue-To n3 UCIOIb30BaHHBIX aJIPECOB HE CYIIECTBYIOT
Komanna 1 0x03 aJIpeC JaHHBIX WJIM JOCTYI K HUM 3alpeuICH.
Azpec naHHBIX 2 0-OxFFFF Bo ¢peiime, monyueHHOM NpeoOpa3oBaTelieM, COepIKar-
Konugecto } ) 0x0001-0x0010 csl HeJIeUCTBUTEIIbHBIC JaHHBIE.
CUYHTBIBAEMBIX OaliT Ipumeuanue.
031 HeneiictButensHoe | Jauuwiii KOO owubKu yKasvieaem He Ha Mo, Ymo 3Have-
®dopmar oTBeTa (B ClIydae OTCYTCTBHS OIIHOOK CBSI3H) 3HAUYCHHE Hule, KOmopoe NPeOnUCaHo 3anucams 8 pe2Uucmp, 8blxXo-
Enunnna nanHbx . Oum 3a epanuybl OUANA30HA BO3MOJICHBIX 3HAYEHUL, d HA
JlnuHa MaHHBIX, 0T Junanazon .
MIPOTOKOJIA mo, Ymo opmam npuHAMO20 Ppelima ne coomeemcm-
Komanna 1 0x03 gyem CImaHoapmHoMy.
Komuuectso ) 2 * KonugecTBo Oaiit 06H IIpeobpaszosarens | IlpeoOpa3oBaTenb YaCTOTHI 3aHAT (JITAHHBIC 3AIMCAHbI B
BO3BpaIlaeMbIX OaiiT YTECHUS 3aHAT I13VY)
Conepxumoe 2 * KonuuecTBo OaiiT 4TeHus OumGa Koxa 10c- Kon noctyna, 3anucaHHbli B siueiiky, NpeHa3HAYEHHY O
10H VIS €T0 IPOBEPKH, HE COBIIAIACT C KOJAOM, YCTAHOBIICH-
Ecnu xomanma mpeanuchiBaeT MPOYUTaTh THI MPEOOpa3oBaTesst 4acTOTHI (aapec JaHHBIX v HBIM 3Ha4YeHHeM napametpa P7.00.
0x3016), comepkuMbIM OOJIACTH AaHHBIX OTBETHOro coolieHust Oyner kox ycrpoicrBa. Cu. 11H Omm6Ka nposepiu Kontponshas cymma CRC (B pexxume RTU) mim LRC (B
CIEAYIOIIYO TaOIHILy. pexume ASCII) He mponuta MpOBEPKY Ha COBNAJEHUE.
Crapmmid 6aiT 3HaueHne Muagmmii 6aiit 3HaueHUe JlaHHBII KO/ OMIHUOKH MOXKET OBITh NMOTy4eH TOJIBKO B TOM
01 YHuBepcanbHBIN peodpa3oBaTelb clly4ae, eciii Obla OCYILECTBIICHA MOMBITKA 3alUCH U

[IpeobpazoBarens AJst ynpaBIeHUS MOKET O3HA4aTh CJICYIOLIEC:
02 12H 3anuch 3anpelneHa
00 ES024 nojadyei BOAbI 1. laHHbIE, KOTOPBIE MIPENHUCAHO 3aIIUCATh, BEIXOAT 32
03 IIpeobpazosarens o 1500 I'y rpaHulbl AUana3oHa BO3MOXKHBIX 3HAYEHUH COOTBETCT-
04 IMpeo6pazosares g0 3000 T'ig BYIOILIETO [TapaMeTpa.
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2. B Tekymem pexunme paboThl peoOpa3oBaTeis 4aCTOTH
3HAYEHHUE JAHHOTO IapaMeTpa He MOXKET OBITh H3MEHEHO.
3. [IporpaMMHpyeMBIii BXOJ yXKE UCTIONIB3YETCs.

JlaHHBIN KO/ OIIMOKK BO3BpAILIAETCS B TOM CIIydae, eClli
13H Cuctema 3a0/I0KH- | aKTHBHPOBaHA (DYHKIHS 3alIUTHI KOJOM JOCTYIa, HO I1e-
poBaHa pen MOMBITKOH YTEeHH/3aICH IPABUIBHBIA KO JOCTyIa

BBEJIEH HE OBLI.

dopmar 3arcH 3HaUCHUS OJMHOTHOTO NapaMeTpa:
dopmaT KOMaHAbI

Enununia qanseix

JlnnHa naHHBIX, OalT Juanazon
MIPOTOKOJIA
Komanma 1 0x06
AJlpec TaHHBIX 2 0-OxFFFF
Copep>XkuMoe K 3arucu 2 0-OxFFFF

®dopmart oTBeTa (B Cliyyae OTCYTCTBHUS OIMOOK CBSI3H)

Enununna qanaeix

JlvHa DaHHBIX, OAHT JlnamazoH
MIPOTOKOJIA
Komanna 1 0x06
Anpec JTaHHBIX 2 0-OxFFFF
3
aMrCcaHHOe ) 0-0xFFFF
coZepKUMOe

Ecnu npu BHIIOIHEHUM OTepaliuy Ipousolen c6oif, mpeobpa3oBaTesib OTIPABUT OTBETHOE
cooOrmieHne, comepikaiiee mpu3Hak c6os u kox omubku. [Ipu3Hakom cOos ABIsieTCs mepemada
koza koMauzs! + 0x80. Kox ommOku conep kUt HHPOPMAIIIO O MPUYHHE cOOSI.

10.5 Ba:kHble 3aMeyaHusi

» 3ajep:kka Mexay nepenadeii coceTHHX ()peliMOB /10JKHA OBITH He MeHee BPEMEHH,
Heo0X0auMOro 1js nepeaaqyu 3,5 6aiiT, B NPOTHBHOM Clly4yae coo0lieHue OyaeT mpo-
HTHOPHPOBAHO.

» Ecuu nocpeacrsom uHTepdeiica He0o0X0IMMO H3MEHHUTb 3HAYeHHE NapamMeTpa rpymn-
Nbl CBSI3U 4epe3 mocjenoBareabHblii mopr PC, ydeaurech, yrto Bamm neiicrBusi He
NPHUBEIYT K Pa3pbiBYy CBSI3H.

» Ecau 3agep:KKka MexKIy cocelHUMH OaiiTaMmu oqHOro ()peiiMa cocTaBuT GoJiee HHTep-
Bajia BPeMeHH, Heo0X0AMMoro Juisi mepeaayn 3,5 0aiit, mocjaeayommue 0aiTel OyayT
BOCHPHHSATBHI KAK HA4YaJI0 cjIeaymouero ¢gpeiimMa, 4To npuBeeT K olINOKe CBA3H.
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10.6 IIpoBepka ¢ MOMOIIBI0 HUKJINYECKOI0 KOAA

Jln1s cBeneHns HKe MpuBeieHa npocTas pyHKIMs nmojacyera KoHTponbHoi cymmbl CRC-16,

HarnucaHHas Ha s3bike C.

unsigned int crc_cal_value(unsigned char *data_value,unsigned char data_length)

{
int i;
unsigned int crc_value=0xffff;
while(data_length--)
{
crc_value®=*data_value++;
for(i=0;i<8;i++)

{

if(crc_value&0x0001)crc_value=(crc_value>>1)"0xa001;

else crc_value=crc_value>>1;

return(crc_value);

}

10.7 lIpumepsbt

10.7.1 Peskum RTU, untats 2 perucrpa nHauunasi ¢ 0004H npeoGpa3oBartesi 4acToThl,

umeromero aapec 01
dopmMaT KOMaH bl

3aros0oBoK Qpeiima

T1-T2-T3-T4 (Bpems nepenaun 3,5 GaiT)

TTone agpeca BENOMOIO yCTPOicTBa 01H
[Tone xoMaHABI 03H

Crapmmii 6aliT Ha9aIBbHOTO agpeca 00H
Mitammii 6aiiT HavyaIIEHOTO aapeca 04H
Crapimii 0aiiT KOIMYECTBA JaHHBIX 00H
Muagmmii 6aiT KOJIMYeCTBA JaHHBIX 02H
Minapmmid 6aliT KOHTPOJIBHOH CyMMBI 85H
Crapunii 6aiiT KOHTPOJIBHOH CYMMBI CAH

Kownernr ¢peiima

T1-T2-T3-T4 (Bpems nepenaun 3,5 GalT)

Popmar oTBeTa

3aronoBok ¢peiima

T1-T2-T3-T4 (Bpems nepenaqn 3,5 GalT)

[Tone angpeca BegoMoro ycrpoiicraa 01H
TTone xoMaHALI 03H
KonmuecTBo Bo3BpaniaeMbIx 6aiT 04H
Crapmii 6aitr 0004H 00H
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Muanmmii 6aiir 0004H 00H .. ‘0’
Crapumii Gaitr 0005H 00H Crapumii Gaiir 0005H ‘0
Miiamimn Gaiir OOOSIVJI 00H Muazumii Gaiir 0005H ‘0’
Muaammii 6aiiT KOHTPOJIIBHON CyMMBI 43H ‘0
Crapmuii 6aiiT KOHTPOIBHOH CYMMBI 07H Crapumii 6aiiT KOHTPOJIBHOH CyMMBI ‘F’
Komnen ¢peiima T1-T2-T3-T4 (Bpems nepenauu 3,5 Gaiit) Munaammii 6aliT KOHTPOIBHON CYyMMBbI ‘8’
Muagmmii 6aiiT KoHIa ¢peiima CR
10.7.2 Peskum ASCII, untats 2 peructpa HauuHasa ¢ 0004H npeodpa3oBaTens yacro- Crapmmii 6aiiT koHIa (peiima LF
Tbl, UMelomero aapec 01
PopmaT KOMaH Ibl 10.7.3 Pexum RTU, 3anucars 3nauenne 5000 (1388H) B peructp ¢ agpecom 0008H
3aronoBok (peiima B npeodpazoBaTeisi 4aCTOThI, UMelomero ajpec 02
Ilone agpeca Benomoro yctpoiicTsa o opmar Koman k! — —
‘r 3aronoBok ¢peiima T1-T2-T3-T4 (Bpems nepenaun 3,5 GalT)
‘0 Ilone agpeca Be1oMoOro ycrpoicraa 02H
TTone koMaH B!
‘3 TTone xkoMaHIBI 06H
.. ‘0’ Crapinii 0aiT agpeca TaHHBIX 00H
Crapumii 6aliT Ha4aJIBHOTO aapeca o
‘0’ Mitaammii 6aiT aapeca JaHHbIX 08H
oo ‘0 Crapmuii 6aiT COAEPIKIMOTO ISt
Miaamvii 6aiiT HaYaJILHOTO aapeca 13H
‘4 3aIHCH
N ‘0’ Mitaauid 6aliT coaepKUMOoro s
Crapuinii 6aiiT KOJINYECTBA JAHHBIX 88H
‘0 3aIMcu
. ‘0 Minanmmii 6aiiT KOHTPOJILHOM CYMMBI 05H
Muajummii GHT KOMMIECTBA JAHHbIX X Crapimuii 6aiiT KOHTPOIBHOH CYMMBI 6DH
Crapumii 6aiiT KOHTPOIBEHOH CYMMBI ‘F’ Komnen ¢peiima T1-T2-T3-T4 (Bpems nepenaun 3,5 GalT)
Munanmmii 6aiiT KOHTPOIBHON CyMMBI ‘6’
Munanmmii 6aifT koHIA peiima CR dopmat oTBETa
Crapinii 6aiiT koHIa (ppeiivMa LF 3arooBok ¢petima T1-T2-T3-T4 (Bpems nepenaun 3,5 GaiiT)
[Tone anpeca BegoMoro ycrpoiicraa 02H
dopmar oTBera Tlone xomane! 06H
3aros0BoK (peiima €0 Crapmmii 6aiiT anpeca TaHHBIX 00H
< ‘0’ Muaammii 6aiiT aapeca TaHHBIX 08H
Tone anpeca Benomoro yCTHOHCTEA ‘1’ Crapumii 6aliT COTEePKUMOT0 3aIHCH 13H
‘0 Muaammii 6aiT CoIepKUMOro 3armnucH 88H
Tloze xomAETR 3’ Muaaumii 6aliT KOHTPOJIBHON CyMMBI 05H
\ ‘0’ Crapimuii 6aiiT KOHTPOJIBHOM CyMMBI 6DH
Rgepamigioc RQg QCTs0 T 4 Konen ¢ppeiima T1-T2-T3-T4 (Bpems nepenaqu 3,5 Gait)
Crapmmii 6aiitr 0004H ‘8,
Lo ‘0
Munanmuii 6aitir 0004H 0
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10.7.4 Pexum ASCII, 3anucate 3nayenune 5000 (1388H) B peructp ¢ agpecom 0008H JUISI BAMETOK
npeodpazoBaTess 4YacTOThl, UMerowiero agpec 02
PopMaT KOMaHAbI

3aronoBok ¢peiima €
GO’
ITone agpeca BeqoMoro ycrpoiicTea o
0’
Ilone xomaH bl p
0’
Crapumii 6aiiT angpeca TaHHBIX o
0’
Munagmmuii 6aiiT agpeca TaHHBIX o
Crapumii 6aiiT COAEPIKUMOTO ISt ‘1’
3aMucu 3’
Mitagmmii 6allT coaepKUMOTO JIIst ‘8’
3aMucu ‘g’
Crapumii 6aiT KOHTPOJIBHON CyMMBI ‘50
Muaqmii 6aiT KOHTPOJIBHON CyMMBI ‘5°
Muamumii 6aiit koHua dpeiima CR
Crapumii 6aiiT koHua ¢peiima LF
®dopmar oTBeTa
3aronoBok ¢dpeiima €2
0’
Ilonie anpeca BenoMoro ycrpoiicraa

Y
‘0’
ITone xoMaHIBI o
‘0’
Crapmmii 6aiiT agpeca JaHHBIX o

.
GO’
Muaamvii 6aiT aapeca TaHHBIX o
e
Crapimuii 6aiiT COAEepKIUMOT0 3aIiCH 3
g’
Munanuuii 6aiT coaepIKUMOro 3aicH o
C i1 Oari 71 5

Tapumnii 0aliT KOHTPOJILHON CyMMBI 5

Maammuii 6aliT KOHTPOIBHOW CYMMBI ‘5°
Miragmuii 6aiiT KoHIa ppeiima CR
Crapmmii 6aiiT koHIa ppeiima LF
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