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[naBal besonacHoOCTb

1.1 Mepbl 6€30nacHOCTH

NHbopmMaLms no 6e30nacHOCTH:

NMPEAYNPEXAEHUE. B ciyyae HapyLieHWs MHCTPYKLMKM BO3MOMXHbI KpaviHe OnacHble NOCNeCTBMA: NoMap, CEPbe3Hble
TPaBMbl U JIETAIbHbLINA UCXOA.

BHUMAHUE. B cnyyae HapylweHUs MHCTPYKLMM BO3MOXHDI TAKKe TPAaBMbl CPEHEN TAKECTU U NOBPEXAEHNE 060pY-
J0BaHus.

1.1.1 Mepbl 6€30NacHOCTU MPU NPUMEHEHUN

OMNACHOCTb!

1. Npeobpa3osarenb MCNOAb3YETCS 415 yNpaBAeHUs CKOPOCTbIO BPaLWEeHMs TpexdasHbIX CUHXPOHHbIX U aCMHXPOHHbIX BM-
ratesien, He npefHasHaYeHHbIX 41t paboTbl ¢ OAHOGA3HLIM NMUTAHWEM, U MHOTO NPUMEHEHUs. HecobI0AeHNe MHCTPYKLMK
MOMET NPUBECTU K NOBPEXAEHWIO NPeobpa3oBaTeNsi Uan NPUYNHUTL CEPbE3HbIE TPABMbI NEPCOHAY.

2. lNpeobpasosarenb He cieayeT NPUMEHsTb 418 MeAULMHCKOro 060pyA0BaHKs, OT paboTbl KOTOPOIrO MOXET 3aBUCETb KNU3Hb
4esioBeka.

3. lpeobpasosartesib U3roTOB/IEH B COOTBETCTBUM CO CTPOrMMM CTaHLapTaMu Kavectsa. [Ipy UrHoprpoBaHuM TpeboBaHuiM
6e30MnacHOCTM B Clly4ae KPUTMYECKOK OWMOKKM NpeobpasoBatesis BO3SMOXEH JIeTajlbHbl MCX0Z IO TAKENble TPaBMbI.

1.1.2 Mepbl 6€30NacHOCTU NPU NPUEMKE

NPEAYNPEXAEHUE
1. 3anpeuaeTcs NPUMEHSATb NOBPEXAEHHBI NPe06pa3oBaTeb. HapyleHe 3T0ro Npasina MOXET NPUBECTU K HECYACTHOMY
cyyato.

1.1.3 Mepbl 6€30NacHOCTMU NPU YCTaHOBKE

NPEAYNPEMAEHUE

1. Henb3s nepeHocutb Npeobpa3oBaTeb 3a KpbllKy. KpblllKa He BblAEPKMT BEC Npeobpa3oBaTens, YTo CO3AaeT PUCK Naje-
HMS YCTPOWCTBA.

2. Cnepyet yctaHaBNMBaTb NPe0bpa3oBaTesib Ha METANIMYECKOE WK APYroe HEBOCTIAMEHSIOLLEECS MOKPbITUE, NoAablie
OT UCTOYHUKOB TEM/Ia U IErKOBOCMIAMEHSAIOLMXCS MaTepUasnoB.

3. BnoK ynpaBneHus A0MKEH ObiTb OCHALLEH BEHTUNATOPAMU CUCTEMbI OXTAMAEHUS, BEHTUAALMOHHBIMU OTBEPCTUSIMH,
a nomellieHne, B KOTOPOM yCTaHaBAMBAETCA NPeobpa3oBaTeb, JOKHO XOPOLIO BEHTUNMPOBATLCS.

1.1.4 Mepbl 6e30nacHOCTU NPU MNOAKIIOHEHUN Kabens

OMNACHOCTb!

1. Moakntoyatb K Npeobpa3oBaTento Kabenb A0MKEH TONbKO KBaAMOULUMPOBAHHLIM NepcoHan. HecobntoaeHne atoro npasuna
MOXET NPUBECTU K NMOPAKEHMNIO NEePCOHaNa 3NEeKTPUYECKUM TOKOM WK NOBPEXAEHNIO Npeobpa3osarens.

2. Nepep npucoeanHeHnem Kabens Heo6XoaMMO YLOCTOBEPUTLCS B TOM, YTO OTK/IOYEHO aNeKTponutaHue. HecobntogeHne
3TOro NpaBuMIa MOXET NMPUBECTU K NOPAKEHMIO NEKTPUYECKUM TOKOM.

3. Cnepyert obecneyntb HalEXHOE NOAK/YEeHMe NPOBOAA 3a3eMIIEHMSA K KOHTaKTY PE. B NpOTMBHOM Cly4ae MOXHO NOayyYnTh
nopaxeHue 3EKTPMYECKMM TOKOM OT Kopnyca npeobpasosartens. [Jns 6e30nacHOCTM NepcoHana Haf0 3a3eminTb Npeoo-
pasoBatesib U ANEKTPOLBUIraTeb.

4. Henb3s npuKacaTbCs K KOHTAKTaM OCHOBHOM Lienu. 1ns npeaoTBpalleHus NopamKeHns 3NEKTPUYECKUM TOKOM BaHO
He JoMyCcKaTb CONpPUKacaHUs OCHOBHOW Lienu ¢ KopnycoM npeobpasoBarens.

5. KoHTaKTbl 415 TOPMO3HOIO pe3ncTopa 0603HauY€eHbl KaK «+» U «-», 3anpewaeTca NoACOEANHATb UX K KAKUM-AWMBO0 Apyrim
KOHTaKTaM BO M36exaHue noxapa.

NPEAYNPEXAEHUE

1. 3anpeuwaetcs nogratoyatb TpexdasHoe NuTaHue K BXoaHbIM KoHTaktam U, V u W, TaK Kak 310 NpUBEAET K BbIXOAY Npeobpa-
30Batens U3 cTposi.

2. Ecnu gnvHa Kabens, coeauHsiollero npeobpasoBaTeb U 3NeKTpoABHraTenb, npesblwaeT 100 M, peKoMeHaYeTCs NCMOsb-
30BaTb BbIXOAHOM APOCCENb. B NpoTMBHOM Ciyyae npeo6pa3oBaTe/ib MOKET OKa3aTbCsl NOBPEXAEHHBIM CBEPXTOKOM,
BO3HWKWINM U3-3a NepepacnpeaeseHHON eMKOCTH.
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3. HuKoraa Heb3s NOAKIIYATL BbIXOAHbIE KIEMMbl K KOHAEHCATOPaM UAW MHAYKTMBHO-EMKOCTHBIM U PE3UCTUBHO-EMKOCT-
HbIM GUALTPAM. B NPOTUBHOM Cllyyae T0 NPUBEAET K NOBPEM/AEHUI0 KOMMOHEHTOB NPeo6pasoBaTens.

4. MpOBOAHMKM OCHOBHO LieNK NpeobpasoBates v Lienu ynpasaeHus JoM¥HbI GbiTb passeieHbl. B NPOTMBHOM ciiydae MOryT
BO3HUKHYTb MOMEXM 15 CUTHANOB B LIENU YNpaBaeHus.

5. B 06513aT€/IbHOM NMOPSAKE HYKHO NPOBEPUTL, COOTBETCTBYET /1N Ga3a NUTaHUS U HOMUHAbHOE HAaNPSAMEHUE CeTv napame-
TpaM, YKasaHHbIM Ha MapKUPOBKE 1 B JOKYMEHTaLMM Ha Npeo6pasoBaTeNb. B ciydae HECOOTBETCTBUS MOKET NPOU30NTH
noBpeaeH1e Nnpeo6pasosarens.

1.1.5 Mepbl 6e30nacHOCTM nepe BKIOYEHNEM

OMACHOCTb!

1. MopaBsaTb NUTaHWe Ha NPeo6pa3oBaTeb MOXHO TOMLKO NOCAE NPUCOEAUHEHNS NPOBOAOB 1 3aKPbITUS NEPeaHeN KPbILKM.
OTKPbITUE NepeaHei KPbILLKW NPK BKIIOYEHHOM NPeo6pasoBaTtese rpo3uT NopaKeHeM aNeKTPUYECKUM TOKOM.

2. MepcoHany He CreyeT CToATb 6/IM3KO K 060PYA0BaHMI0 NPY MOBTOPHOM NYCKE NPeo6pasoBaTtens noc/e yCTpaHeH!A KpUTH-
YECKOM OLWMBKM WK KPATKOBPEMEHHOTO OTK/IIOYEHUA SNEKTPONUTAHUSA. B MPOTUBHOM Clly4ae BO3MOMHbI TPaBMbl,
a npeo6pasoBaTesib OKAMETCA NOBPEMAEHHBIM.

3. Cpasy nocse NoAKIYEHNA NUTAHNS KOHTAKTbl OKaMYTCA MOJ, HAaNPSKEHUEM, Aae eCiu NpeobpasoBarteslb He BKIIHEH.
[PUKOCHOBEHME K KOHTAKTaM MOMET NMPUBECTU K NOPAXEHUIO SNEKTPUYECKUM TOKOM.
NPEAYNPEXAEHUE

1. Henb3s 3anyckatb 1 npekpalyatb paboty npeobpasosartens nyreM NoAKIOHEHUS UK OTKIKOYEHUS NPOBOAA NMUTAHUS —
3T0 MOET NOBPEeAUTb Npeobpa3oBaresb.

2. Nepep Havanom akcnayataLum He06XoAMMO NPOBEPUTbL UCMPABHOCTb 3IeKTpoABUraTens n 060pyL0BaHMS, Y4TOOLI He No-
BPeMTb MX NPU 3arycKe.

3. Temnepartypa TOPMO3HOIO pe3nCTopa 1 paguatopa Bo BpeMs paboTbl 060pyA0BaHNSA MOXKET ObITb 04E€Hb BbICOKOM.
He cneayet npukacatbes K HUM BO U36exaHue OXOroB.

4. [InA NOLbEMHbIX YCTPOWCTB PEKOMEHZAYETCA yCTaHaBAMBaTb MEXaHWYeCK1e TopMo3a.

5. PerynupoBatb napameTpbl npeobpasosatens caeayeT TONbKO NPU HE0BX0AMMOCTHI, NOCKObKY Ans 60MbWMHCTBA GYHKLMA
Mo YMOMYaHMIO AEMCTBYIOT ONTUMasbHble HAaCTPOMKK. [pOM3BOAbHOE U3MEHEHWE NapaMeTPOB MOXET NPUBECTU K HapyLue-
HUI0 HOPManbHOW PaboTbl 060PYA0BAHMS.

1.1.6 Mepbl 6e30nacHOCTM BO BpeMs paboT

ONACHOCTb!

1. 3anpewaetcs npuKkacatbCs K 0OCHOBHOM Lenu npeobpasoBarens npy NoAKIIOYEHHOM NUTaHUKU, MHAY€e MOXKHO NOAYYUTb
nopa}eHne 3NeKTPUYECKUM TOKOM.

2. Nepen cHATMEM NEpeaHEN KPbIKKM NpeobpasoBaTens Hy}HO BCerfa OTKIYaTb NUTaHuUe.

3. Henb3s npuKacaTtbes K npeobpa30Batesio B TeYEHUE 5 MUHYT NOCNE OTKIYEHNS NUTaHMA. 3TO NOMOKET n3bexarb nopa-
KEHMSA SNEKTPUYECKMM TOKOM OT 3apSKEHHbIX KOHAEHCATOPOB.

4. YcTaHOBKY, PEMOHT M 3aMeHy Mofy/ei B npeobpa3oBartese J0NnyCcKaeTcsi NPOM3BOAMTb TObKO KBaNUOULMPOBAHHOMY
nepcoHany.

NPEAYNPEXAEHUE

1. CpabaTtbiBaHve aBTOMATUYECKOr0 BbIKIOYATENA Ha CTOPOHE NOAKMOYEHMSA K NPeobpa30oBaTeNto MOXKET ObiTb BbI3BAHO
HenpaBWbHbIM NOAKIIOYEHWEM NPOBOAOB, KOPOTKUM 3aMblKaHUEM WK NOBPEXKAEHWEM KOMMOHEHTOB Npeobpasosarens.
[l0 NOBTOPHOTO BKIOYEHUSA aBTOMATUYECKOIO BbIKIKOYaTeNs CNeAyeT CHavyana BbliBUTb U YCTPAHWTb NPUUYKMHY cpabaTtbiBaHus.

2. Henb3s ucnonb3oBatb MEFOMMETP A/ NPOBEPKM MCNPABHOCTY Lienu ynpaBieHus npeobpasoBatens. 10 MOXKET NPUBECTH
K NOBPEXAEHMI0 NPpeobpa3oBaTens.

NMPUMEYAHUE. Bce npuBeneHHble B MHCTPYKLMK GoTorpadun 1 cxembl npeobpasoBatens npeaHasHavyeHbl TObKO

B Ka4yecTBe WINCTpaLuin.

He cnegyet aKcnyaTMpoBaTh Npeo6pa3oBaTesib C OTKPbITON KPbILLKOWM.
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1.2 MNpepynpexgatowasd tHpopmauma

MpeaynpexaeHne HaHeCEHO Ha NepeaHiolo NaHenb npeobpasoBaTens. PeKomeHayem BHUMATENbHO MPoYMTaTh
3TU YKa3aHUs U HEYKOCHUTENIbHO UM cnefoBaThb.

* [lepen Havanom paboTbl 03HAKOMBTECH C PYKOBOACTBOM 0 3KCyaTauum.

* He nogksoyaiTe NUTaKoLLYO CETb K BbIXOAHBIM Knemmam T1, T2, T3.

o OTKNIOYMTE HANPSKEHWUE NUTALOLLEN CEeTU Neper 06CTyKUBAHNEM.

¢ He OTKpbIBaNTE KPbIILKY B TeYeHUe 5 MUHYT NOCAE OTKIKYEHUS NUTALOLLE CETU.

e Kopnyc B npouecce paboTbl HarpeBaeTcs.

o e 1

BANIARAE:
Topepwannupar
e o s
nUTalowei CeTh K BbIX0A-
HbIM Knemmam T1, T2, T3
Mpenynpexpatowasn MM
UHbOpMaLUs A\ gt com e
-

B TeueHwe 5 MUK nocne
OTKNKYEHNA NUTaKOWeR
cemn

— N M / OcTopoxHo.
Kaptyo warpesaeron
/ B npouecce pagotbl

\ |
u% I
T ]

1.3 Mepbl 6€30MacHOCTU NPU NCMNOJIb30BaHNU
npeobpas3oBaTens

1.3.1 Bui6op npeobpas3oBartens NepeMeHHOro Toka

1.3.1.1 HomuHanbHas MOLHOCTb Npeobpa3oBarens

Mepen NoAKIIOYEHUEM SNEKTPOABUIaTeNS CliedyeT YA0CTOBEPUTLCS, YTO €ro HOMUHA/bHasA MOLLHOCTL MeHbLLe,
yeM Ha BbIxoae npeobpasoBaTens. Kpome Toro, eciv oiMH Nnpeo6pasoBaTesb NPUBOAMT B IENCTBUE HECKObKO
aNeKTpoABUraTenei, CoeauHeHHbIX NapannenbHo, Halo y6eauThes, YTO MOLLHOCTL Npeo6pasoBaTens 6oee Yem
Ha 110 % npeBbIlaeT CyMMapHYy HOMUHabHYIO MOLLHOCTb 3NIEKTPOABUIaTeNs.

1.3.1.2 [lycKoBOW MOMEHT

XapaKTePUCTUKM INEKTPOABUIraTENS B MOMEHT CTapTa M Mpu YCKOPEHUU OrpaHnYeHbl BEIMYMHOM MaKCUMalb-
HOro TOKa npeo6pas3oBaTens. Ecnn notpebyeTtcs 60ee BbICOKMI MYCKOBOW MOMEHT, HaA0 UCMNOJ/Ib30BaTb NPeo6-
pasoBartesb ¢ 60/1ee BbICOKMMU HOMWUHASIbHbIMW NapameTpamm Uin NOBbICUTb MOLLHOCTb 3/1EKTPOABUraTens

n Nnpeobpas3oBarens.
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1.3.1.3 ABapuitHas oCTaHOBKa

Mpr BOBHMKHOBEHMK KPUTHMHECKOW OLIMOKK B Npeobpa3oBaTtesie aBTOMaTUYECKM cpabaTbiBaeT QyHKLUMS
3alMThl, OTKOYatoWas BbIXOA, HO 3NIEKTPOABUIraTENb HE MOXKET OCTAHOBMUTbLCSH MIHOBEHHO. B cnydyae Heo6xoau-
MOCTW HEMeA/IeHHON OCTaHOBKM PEKOMEHAYETCS yCTaHaBNMBaTb MEXaHNYeCKoe TOPMO3HOE YCTPOMCTBO.

1.3.2 NapameTpsbl
1.3.2.1 BepxHue npepens

MaKcumanbHasa 4yacToTa TOKa Ha Bbixoge npeobpasosatens coctaBnset 400 [1. Ecnu BepxHWii npeaen ycTaHoB-
JIeH HEKOPPEKTHO, 3NeKTPoABUraTeNb GyaeT paboTaTh Ha CKOPOCTU, NMPEBbLILWAIOLLIEN HOMUHASBbHYIO, U TEM
CaMbIM CO3/[]acT OMacHYI0 CUTyaLMIo. YCTaHOBWUTL Npeaesn BbIXOJHOM YacToTbl MOXHO B NapameTpe «BepxHui
npeaen 4acTtoTbl». [0 yMON4YaHUI0O HOMUHaNbHAs BbiXoHas YacTtoTa coctasnset 60 [,

1.3.2.2 TopMOXKeHME MOCTOAHHBIM TOKOM

YpesmepHoe aAnuTenbHoe TOPMOMKEHWUE MOCTOAHHBIM TOKOM MOXET BbI3BaTb NEPErpeB aNeKTpoaBUraTens.

1.3.2.3 Bpems ycCKOpeHUS /CHUXKEHUA CKOPOCTH

Bpemsa yCKOPEHUS U CHUMEHUA CKOPOCTU OMPELENAETCA KPYTALLUM MOMEHTOM 3/1eKTpoABUIraTeNis, MOMEHTOM

W UHEpPLUMEN Harpy3KW. YcTaHaBIMBaTb BPeEMS YCKOPEHWS /CHUXEHUA CKOPOCTU criefyeT Nnocne aKTuBaLnmn QyHK-
umnu «[pegoTBpalleHre onpoKknabiBaHus». Bpemsa yCKOPEHNUS U CHUMEHUA CKOPOCTU MOXHO NpoaneBaTh B 3aBu-
CUMOCTM OT NPOAOJIKUTENIBHOCTU aKTUBaLMKN GYHKUMK «[1pefoTBpaLleHne onpokuabiBaHus». Ecnn notpebyerca
6onee GbICTPOE YCKOPEHUE N CHUMKEHNE CKOPOCTU, HAA0 YCTAHOBUTL COOTBETCTBYIOLLME OMLUUU TOPMOKEHUSA UK
MCNONb30BaTh 3JIEKTPOLABUraTENb U Npeobpa3oBatesib C 60/1e€ BICOKUMU HOMUHaNbHBIMU XapaKTepPUCTUKaMU.

1.3.3 O6wme cBegeHns

1.3.3.1 Knemmbl nogkntoveHns npeobpasoBaTens

MoakntoyeHne aneKTponuTaHua K Beixogam U/T1, V/T2 n W/T3 noBpeaunT npeobpasoBatenb. Cneayet npose-
PUTb NPaBUIbHOCTb NOAKIOYEHMSI NPOBOAOB A0 BK/IOYEHUS Npeobpa3oBaTtens. B npoTMBHOM ciiydae MoXeT
NPOM30M1TK MOBPEXKAEHNE Npeobpa3oBaTens.

1.3.3.2 TexHMYecKoe o06CnyKnBaHue

KoHaeHcaTopbl B Npeo6pasoBatesie B TedeHne HeGoMbLIOro Neproa nocse oTKIYEHUS YCTPOMCTBa MOTYT coxpa-
HATb 3apa/. B cBA3K ¢ 9TMM HEOGXOAMMO BbhKAaTh BPEMS, YyKadaHHOe Ha NaHenu npeo6pasosarens, nepes npo-
Lieflypoi TEXOBCYKUBAHUS, YTOObLI N36GENaTb PUCKA NMOPAXKEHUS INEKTPUYECKUM TOKOM. Kpome Toro, He creayeT
KacaTbCs pagnatopa, KOTOpbli BO Bpems Ppa6oThbl MOMET CUIbHO HarpeBaThca. 3aMeHy BEHTUIATOPa MOXHO MNpo-
M3BOAWTb TOJIbKO MOC/IE MOJIHOIO OCThiBaHWA pagnaTopa. Koraa CMHXPOHHBIN 3/1eKTpoaBHraTe b CoBEpLLIAET CBO-
60AHbIM BbIGET 10 OCTAHOBKM, Ha BbIxoAax Npeo6pasoBaTesis TakKe GOPMUPYETCS HanpPsi eHue aaxe npu
BbIK/IOYEHHOM NUTaHUKW. CrefyeT Ao AaTbCS MOHOW OCTaHOBKM 3/IeKTPOABUraTeNs nepes HayaioM TeX06CTyu-
BaHMsa nNpeo6pasosatens. B NpoTUBHOM cilyd4ae MOXHO Moy4uTb TPABMY U MOPaXKEeHWe NEKTPUYECKUM TOKOM.

1.3.3.3 3/1eKTPOMOHTaXKHbIN UHCTPYMEHT
an TeX060J‘Iy)+(VIBaHVIM H606XO£|,VIMO NoJ1b30BaTbCA TOJIbKO crneunalibHbIM UHCTPYMEHTOM.

1.3.3.4 TpaHCNoOPTUPOBKa M YCTaHOBKa

Mpu NepeBo3Ke UK YCTaHOBKE HeMb3s NoMellaTb NnpeobpasoBaTesib B CPedy, B KOTOPOW NPUCYTCTBYIOT raso-
reHbl MK ra3 AMOKTUGTaNaT.

1.4 TapaHTug

1.4.1 [apaHTUMHbBIN CPOK

[apaHTUMHbIA CPOK YKa3aH B nacrnopTte Ha npeobpas3oBaTesib.

1.4.2 OrpaHuyeHune rapaHTUMHbIX 0693aTeNIbCTB

He3aB1CKMMO OT rapaHTMMHOIO CPOKa rapaHTUa yTpaTUT Cuily, eciu npeobpasoBaTeb IKCNIyaTMpoBascs
C HapylweHneM UHCTPYKL NN,
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2.1 Komnnekrtyouwme

A — paguatop D — KpbllWKa 3aWuTbl KIEMMHbIX KOHTAKTOB
B — BeHTUNgTOP E — nopT RJ45
C — 3awuTa BeHTMAATOPA F — naHenb ynpaBneHus

2.2 [poBepKa

Mpn nonyyeHnn npeobpasoBatens cneayet NpoBepPUTb:

1. B xopoluem v COCTOSHUM ynakoBKa? HeT v NoBpeXAeHWUI nn CneaoB Biarn?

2. CooTBETCTBYET M TUN MOAENM Npeobpa3oBaTens Ha ynakoBKe NPUOBPETEHHOM Moaenn?

3. Het nu BHYTPM ynakoBKM NPU3HAKOB CbIPOCTU, MOBPEKAEHMI MW TPELWMH Ha Kopnyce npeobpa3oBatens?
4. CoBnajaeT N1 HOMep Ha 3aBOACKOW TabnnyKe Nnpeobpa3oBaTens C HOMEPOM MOAEN Ha yNaKoBKe?

5. Haxoautcs nv BHYTPM YNaKOBKM MHCTPYKLMA?

Ecnu HeT, cBsxuUTECH C npeactaButenem IEK.
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2.3 HPopmaLuda Ha nacnopTHOM TabnnyKke

Cepwis u3nenms
HomuHanbHas MolwHocTb 3/

BxoaHble AaHHble

BbIXOAHbIE JAHHbIE

mmm npeo6pasoBarenb
I=K 4acToTbl
BEKTOPHBIN

CONTROL-C600
0,4 kBt

Bxoa

Bbixoa

3~ 50/60 My
4008  2,7A

3~ 0-400Ty
0-4008 1,5A

EAL

B ()
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2.4 PacwndppoBka 0603HaYeHUN MOoaeNN

CNT XXXX X X X XX XXX X X X X X

1 2 345 6 7 89101112

A A A A A A A A A A

T A
1- Kop npoaykrTa;
2 - cepws npoaykta (C600, L620 nnn H800);
3 - HanpsixeHue:
H-120+140 B;
U -200+240 B;
D - 380+480 B;
P -660+720 B;
4 - KonuyecTBO a3 Ha BXoAe:
1 - ogHa da3a;
3 - Tpu dasbl;
5 - KonuyectBo a3 Ha BbIXOAE:
1 - ogHa das3a;
3 - Tpu dasbl;
6 - TMNynpaBaeHus:
S - CKanspHbii;
V - BEKTOPHbLIN 6€3 06paTHOM CBA3Y;
FV - BEKTOPHBIN C 06PaTHON CBSI3bI0;
7 - MOILHOCT:
0037+0,37 KBT;
015+1,5 KkBT;
22+22 KBT;
220+220 KBr;
8 - BCTPOEHHbIM TOPMO3HOW PE3NUCTOP W/ Wiu
TpaH3ucTop:
R - pesuncTop BCTPOEH;
Z - TPAaH3UCTOP BCTPOEH;
HET CMMBONA - Pe3ncTopa v/ unu
TPaH3MCTOpPa HeT;
9 - noaaepHKa 3HKomepa:
N - 3HKOAEp NOAAEPHMBAETCS;
OTCYTCTBME CMMBOJIA - HET NOAJEPIKKM SHKOAEPA;
10 - cumBon, onpeaensitownii TMN 3KkpaHa
T - LED-3KkpaH,
C - LCD-3kpaH
11 - CbEMHbIN NyNbT ynpaBAeHns
E - nynbT ynpaBneHus CbEMHbIN,
HET CUMBOIA — My/IbT BCTPOEHHbIV
——— 12 - AMC-dunbTp:
M - ¢punbTp BCTPOEH
OTCYTCTBME CMMBONA - BCTPOEHHOr0 IMC-dunbTpa Her.

10
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2.5 TeXxHU4YecKkue gaHHble

HanmeHoBaHue napameTtpa 3HayeHue

[abaput 1 2 1 2

Konnyectso ¢as 1 3

MaKkcumanbHast MOWHOCTb ABuratens | KBt 0,2 0,4 0,75 1,5 2,2 0,4 0,75 1,5 2,2 3,7
n. C. 0,25 |0.5 1 2 3 0,5 1 2 3 5

HomunHanbHas yactoTa, I, 50/60

HomunHanbHoe HanpsixeHue, B 220 400

[nana3oH BXOAHOMO HanpsiKeHus, B 200+240 380+420

BbIxogHas yactota (perynupyemas), Iy, 0+400

Hecywas vactora, Kl 0+12

BbixogHoe HanpsikeHue, B 0+240 0+400

BbIXOAHOVi TOK, A 16 |25 [42 75 |11 15 [25 [4 55 |92

MeTog ynpasneHus

BeKTopHOE ynpaBieH1e B Pa3OMKHYTOM KOHType

HomuHanbHoe nmnynbcHoe BbigepkmBaemoe |4 000

HanpsikeHue Uimp, B

MakcumanbHoe cevyeHue NpoBoaa, npucoeau- |4 10 4 10

HSIEMOTO K KOHTAKTHBIM 3a%1Mam, MM?

MOMEHT 3aTAMKN BUHTOB KOHTAKTHbIX 3axumMoB | 1,3+1,6 1,6+1,811,3+1,6 1,6+1,8

npu UCNOAb30BaHWK OTBEPTKM, H-M

MeToa oxnaxaeHus bes BeHtunsarop bes BeHTtunsartop
BEHTUAATOPA (BCTPOEHHBI) BEHTMAATOPA (BCTPOEHHBI)

Macca, kr, He Gonee 1 1,1 (15 1 1,1 (15 |16

Knacc 3aluTbl 0T Nopax)eHns aneKkTpuyeckum | 1

Tokom no MOCT 12.2.007.0

PemoHTONpPMIrogHOCTb

PemoHTONpUroaHble

CpoK cnyx0bl, NEeT, He MeHee
(co nHA BBOZA B 3KCM/IyaTaLmio)

7

2.6 O6LMe TEXHUYECKNE XapaKTEPUCTUKH

®yHKUMA

XapaKTepuCcTUKK

Pexum ynpasnexus

V/F-KOHTPO/b, BEKTOPHOE YnpaBaeHWe 6e3 06paTHO CBA3M (Pa30MKHYTbIN KOHTYP)

BbixogHas yactota

0+400 Iy

Kone6aHus YacToThl

Lndposoii Bxoa: B npeaenax £0,01 % oT MaKCMManbHOW BbIXOAHOM YaCTOThI

AHanoroBbiii Bxog: B npeaenax 0,1 % oT MaKCMManbHOW BbIXOAHOM YaCTOThI
(npu Temnepartype o1 -10 go +50 °C)

TOYHOCTb HACTPOWKM YacTOThl

LUmndposoii Bxoa: 0,01 Ny,

Ananorosbiit Beixod: 1/1 000 ot MaKkcUMabHOM YacToThl

MapameTpsbl ynpasaeHus

MoMeHT npu nycke 150 % / 3 Ty (V/F)

150 % / 1 Ty (BeKTOpHOE ynpaBneH1e 6e3 06paTHOMN CBA3M)
[Juana3oH ynpasieHus CKo- 1+40 (V/F)
pOCTbiO

1+100 (BeKTOpHOE ynpaBneHue 6e3 06paTHoM CBA3M)
YnpaBneHue pasroHom/ 0,03 600,0c
TOPMOKEHNEM
TopMO3HOW MOMEHT 0020 %

Xapaktepuctmkm V/F

15 GUKCHMPOBAHHBIX M 1 NporpaMMuUpyemast XapaKTepuUCTUKa

Neperpy3oyHas cnoco6HOCTb

150 % B TeyeHne 1 MuH, He Yawe 1 pasa Kamxzable 10 MuH

q)yHKLWIOHaﬂbeIe XapaKtepu-
CTUKKN

MpeBbiWeHWe Neperpy30K/HeA0rpy30K N0 MOMEHTY, MyLTUCKOPOCTHbIE ONepaLuu, nepexnto-
YEHME YCKOPEHWUSA/ CHUKEHUSA CKOPOCTH, YCKOPEHUE/ CHUKEHNE S-KPUBOWA, 3-NTPOBOAHON CXEMBI
ynpaB/eHus, asToHacTpolika, BKJ1/BbIKJT BeHTunsTopa oxiamaeHns, KOMNeHcawmus CKob-
KEHUS, KOMMNEHCALMS KPYTALLEr0 MOMEHTa, CKayKa YacToTbl, BEPXHUE/ HUKHWE npeaensbl Ans
4acToThl, TOPMOMKEHWE NOCTOSHHBIM TOKOM Npw nycke/ctone, MUA-perynartop ¢ GyHKUMen nayssl,
PEXUM 3KOHOMUW 3HEPTUK, COPOC BIIOKUPOBKM NPU BOSHUKHOBEHUU aBapuu, TpaBepcupo-
BaHUW 1 Ap.

11
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®yHKUMA XapaKTepUCTUKM
MecTo ycTaHOBKM BHyTpu nomelieHns. He fonyckaeTcs BO3AEMCTBME NPAMbIX COMHEYHbIX Iy4el, arpecCUBHbIX
g ra3oBs, Mac/isiHOrO TyMaHa, napa
E Okpyatolas cpega Knumatnyeckoe ucnonnenune YXJ13.1 no MOCT 15150.
g 07-10 o +50 °C.
% 75 % npwv Temnepartype +15 °C.
= [JonyckaeTtcs aKkcnayatauus npeobpasosateneit Npu 0THOCUTENbHOM BRaxHOCTH 98 % u Temne-
Q patype +25 °C
§ Temnepatypa xpaHeHus 01-50 go +40 °C
BbicoTa Hag ypoBHEM MOpsi [Jo 1000 m
lpynna mexaHW4eCKOro UCMONHEHNS M2 no FOCT 17516.1
CTeneHb 3alLuThl P20
= AHanor. Bxog (Al) 1 Touka (Al: 0+5 B, 0+10 B (12 6wuT), O unn 4+20 mA (11 6uT))
2 I | Uudp. Bxog (DI) 6 TO4eK
% & | Ananor. Bbixoa (AQ) 1 Touka (FM: 0+10 B (10 6uT))
T2
o | Undp. Bbixog (DO) 0
= | Pen. Bbixog (RO) 1 TouKa
MopaepxurBaemblii NPOTOKON CBA3U Modbus (nopt RS-485)
BapuaHTbl KapT Profibus-DP, CANopen, DeviceNet
Tok K3 (KopOTKOro 3amblKaHws) He 6onee 5 000 A. MakcumanbHoe Hanpsikenne 480 B
HopMmbl 1 cepTuduKatl [OCT P M3K 60204-1, TOCT P 51321.1, TOCT P 51524, TOCT 24607, TOCT 25953

2.7 [abapuTHble pa3mepbl

[a6aput 1 [a6aput 2
L
B

— . L1 B

¢ | [ .
— gl |
5 oo 0003fn— : . —

T 0 01 0BERRE—

I

q
| H1
H
|
HHHl
H
(=]
|

Cepwus Fabaput L, Mm L1, mm H, Mmm H1, mm B, Mm S1, Mm S, Mm
CONTROL-C600 1 72 59 174,2 151,6 135,6 5,4 5,4
2 100 89 174,2 162,6 135,6 5,8 5,4

12
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[naBa 3 YctaHOBKa npeobpasoBatensi

[naBa 3 YcTaHOBKa npeobpa3oBarteny

3.1 YcnoBus aKcnyataumu

Ansa ontumanbHon apdeKTUBHOCTM paboThl Npeobpa3oBaTesis CneayeT aKkcnnyatTupoBaTb YCTPOMCTBO B YCI10-
BUSX, MPUBEAEHHbIX HUXKE.

Cpepa

Yenosus

MecTo ycTaHOBKM

B nomeuieHmu

Temnepatypa Bo3ayxa

01-10 go +50 °C.

He yctaHaBnMBaTh B yCI0BKSX 60MbLWOT0 Nepenaga TeMneparyp B Lensix 06ecnevyeHns HaaexHon paboThl
npeo6pasosarens.

Mpu ycTaHOBKe Npeobpa3oBaTens B KOpNyc unu 060104Ky YoeanTbes B 3OdEKTMBHON paboTe CUCTEMBI
OXNaKAeHMa AN NOAAEPKAHWA TemnepaTypbl B paMKax 3afaHHbIX NapaMeTpos.

He ponyckatb 3aMopaxunBaHus npeobpa3osartens.

Mpy yCTaHOBKE HECKO/bKMX NPeo6pasoBatenei B P BHYTPU KOpMyca CNef0BaTh YKasaHWio, NpUBEAEHHOMY

Ha puc. 3.2, Ans 06ecneyveHns LMpKynsaLumMmn Bosayxa

BnaxHocTb

75 % npv Temnepatype +15 °C.

[JlonyckaeTtca aKkcniyataums npeobpasosateneil Nnpu 0THOCUTENbHOM BRawHoCTM 98 %
u Temneparype +25 °C.

be3 o6pa3oBaHua KOHAeHcaTa

Knumatnyeckoe UCnonHeHne
no MOCT 15150

yXN13.1

YcnoBus xpaHeHus

XpaHuTb Npeo6pa3oBaTeny B YacTv BO3AENCTBUA KiuMaTuieckmx daktopos no rpynne 2 (C) NOCT 15150
B YNaKOBKe U3roTOBUTENS B MOMELLEHUSAX C €CTECTBEHHOW BEHTUAALMEN NPK TEMMEPATYPE OKPYHatoLero
Bo3ayxa o1 -50 °C o +40 °C v oTHOCUTENbHOW BNaXHOCTU He 6onee 75 % npu Temnepatype +15 °C.
Jlonyckaetca xpaHeHve npeobpasoBaTenei Npu 0THOCUTENbHOM BnaxHocTh 98 % u Temnepatype +25 °C

Pa6ouyas cpeaa

OKpy*atolan cpeaa HeB3pbIBOONACcHas, He COAEpHalllas arpeCCUMBHbIX ra30B U NApoB B KOHLEHTPaLMSX,
paspylwarwyx MeTanbl U U30A9UMI0, HE HACbILEHHAs TOKONPOBOASILLEN NblbIO U BOAAHBIMM Napamu.
bes Bogbl, HedTU, Maces, META/UTMYECKUX CTPYKEK MW APYTUX MaTepuanos.

be3 roptounx Matepuanos (Hanpumep, Aepesa).

be3 BpeaHbix ra3oB 1 KMAKOCTEN.

bes nonagaHua NpsMbIX CONHEYHbIX Iy4en.

bes macnaHoro TymaHa, KOppPOAMPYIOLLMX ra30B, FOPIYMX ra30B 1 NblN.

bes paanMoaKTMBHbIX MaTepuanos.

Knacc aKon0rMyHoCcT1 2 unu Bollle

BbicoTa Hajl ypOBHEM MOpS

[Jo 1 000 m 6€e3 CHUKEHMA KcnnyaTaLMOHHbIX napameTpoBs. 1o 2 000 M — co cHMKeHneM Ha 1 % Homu-
HanbHOro Toka Kaxable 100 m Bbiwe 1 000 m

lpynna mexaHW4ecKoro
MCNOJIHEHUA

M2 no MOCT 17516.1

CreneHb 3aluTbl

IP20
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I= Masa3 YcraHoBKa npeo6pasosarens

3.2 VIHCTpYKUMSA NO YCTaHOBKE U pacCTosiHME B NPOCTPAaHCTBE

3.2.1 NHCTPYKLKUS MO yCTaHOBKeE

MNpeo6bpasoBaTeNib CTaBMTCA BEPTUKaNbHO AN 6osee 3dPEeKTUBHOIO OXNarKaeHMs.

Het Het

A. BepTuKanbHoe NosioXeHue B. lopn3oHTanbHoe NosioXKeHne C. MonoxeHne Ha 6OKyY

Puc. 3.1. NopagoK ycTaHOBKMK

3.2.2 PaccTosiHWe B NPOCTPaHCTBE

3.2.2.1 YcTaHOBKa 0AMHOYHOro npeobpasoBaTtens

MpeobpasoBaTesib yCTaHABIMBAETCS, KaK MOKa3aHO HUXe, YTOObl OCTanoCh NPOCTPAHCTBO A5 LIMPKYNAL MM
BO3/yXa v NpucoeanHeHns Kabens.

50

Puc. 3.2. YcTaHoBKa npeobpasoBarenen

NMPUMEYAHMUE. lMpw ycTaHOBKe Npeobpa3oBartenei pasHbix pasMepoB BEPXHUE YacTu npeobpa3oBartenei cnemyer pac-
nosiaratb Ha OAHOM IMHUK ANA YNPOLLEeHUs NpoLeaypbl 06CNYKUBaHNUS OXIaXKAaloLWero BEHTUAATOPA.

14
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I= Masa3 YcraHoBKa npeo6pasosarens

3.3 YcTaHOBKa naHenu ynpas/ieHUs
N KPbILWKW KIIEMMHOW KOPOBKH
CHMMaTb NaHenb ynpasieHna nepen npucoejuHeHnem Kabens Heobs3aTenbHO. Heo6X0AMMO 0CabuTb BUHT

KPbILWKK KNEMMHOW KOPOOKMW U CHATb KPbILWKY. [Tocne nogkntoyeHna Kabens Hafo NocTaBUTb KPbILKY K1eMMHOK
KOPOOKW Ha MECTO U 3aTAHYTb BUHT. IHCTPYKLMIO MO NOAKITIIOYEHUIO Kabens U KPYTALLMN MOMEHT 3aTAXKM

BWHTOB CM. B rnase 4.

LLar 1: cABMHbTE KPbILWKY KNIEMMHOM KONOAKW BHU3 LLar 2: CHUMHWTE KPbIWKY KI1EMMHOW KONOAKM

N

B

NN

A\

\

=

———

Lar 3: npuKpenuTte KPbIWKY K1EMMHOM KONOA4KK Lar 4: HagBWHbTE KPbIWKY KNEMMHOW KOJIOAKM

nocne MOHTaxa BHEeWHUX NPOBOAHNKOB



EEm
I= Masa3 YcraHoBKa npeo6pasosarens

3.4 3awuTa

3.4.1 3awwuTta npeobpas3oBaTenst U BXOAHOIro Kabens ot KOPOTKOro 3aMblKaHUS

MpeobpazoBaTesib 1 BXOAHbIE KAbenu cneayeT 3aluuTnTb OT KOPOTKOro 3aMblKaHWS MPKU MOMOLLM MAaBKKX Npe-
fAoxpaHuTenen (cm. puc. 3.4).

Kabenu
BBOAA

[ —
[{0EmD n:

Puc. 3.4. YcTaHOBKa NNaBKWX NPeaoxpaHuTenemn

3.4.2 3awuTa aneKkTpoaBUratend u BXogHOro Kabend oT KOPOTKOro 3aMblKaHUS

Ecnu cevyeHne coefmHUTENbHBIX MPOBOLOB NOLOOPAHO B COOTBETCTBUMU C HOMUHA/IbHBIM TOKOM Npeobpa3oBa-
Tens, oH caM 06ecneyuT NOJTHYIO 3alUTy ANeKTpoaBuratens 1 CoeAMHUTENbHbIX MPOBOAOB OT KOPOTKOIO 3aMbl-
KaHud.

NMPUMEYAHUE. Ecnun oanH npeobpa3oBatens NOAKIYEH 60Ee YEM K OAHOMY 3NEKTPOoABMraTeNto, NoTpedbyeTcs ycTa-
HOBKa OTAE/IbHOTO BbIKAOYATENSA Ha CNydYal neperpesa uan 06pbIBa LENK.
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I= Mmasa 4 MoaxIouYeH e Kabens

[naBa 4 [logkntoyeHne Kabend

4.1 Mepbl NpefoCTOPOXKHOCTU NPU MOAKIOYEHUN

OMACHOCTbB!

1.

I'Iepe,u MOAKIIOYEHNEM Kabensi HE06X0AMMO NOAHOCTbIO 06ECTOUNTL 060pyp.OBaHme. MNoakntoveHue kabens nog Hanpsaxe-
HUEM rpO3UT NEPCOHaNy NOpPaeHNEM 3JIEKTPUYECKNM TOKOM.

. YCcTaHOBKY, NOAK/I0YEHNE Kabens, PEMOHT 1 3aMeHRY netanen C/IeayeT J0BepATb UCKITYUTENLHO KBaMGULMPOBAHHOMY

nepcoHany.

. KoHpeHcatopsl B npeo6pa3oBarene B Te4eH1e KOPOTKOTO NEPUOoAa NOC/Ie OTKIIYEHUS ANEKTPONUTAHMS MOTYT COXPaHSsITh

HanpsixeH1e, N03TOMy Nepes NPOU3BOACTBOM JIHOGbIX PAGOT N0 TEXOOCYKMBAHMIO HAZ0 BbiKaTb BPEMS, YKa3aHHOE
Ha Kopnyce npeobpa3oBarens.

. Henb3s npuKacatbes K kabensm BBOAA WK BbIBOAA, NOAK/IYATL K KOPMYCY Npeo6pa3oBarens Kakne-1mbo 3NeKTPUIeCKue

Lenv unn npubopsl.

NPEAYNPERAEHUE

1.

3asemseHne JOKHO BbiTb NPaBMUABbHO NOAKIIYEHO K 3neKTpoaBuraTento. ConpMKOCHOBEHME KOHTaKTa 3a3eMJ/IEHNSA 3NEKT-
poaBuratena ¢ Kopnycom MOXET rpOo3unTb 3JIEKTPOYAAPOM MU BO3TOPaHNEM.

. BWHTbI KIEMMHBIX 3aWMMOB AOMKHbI 6bITb TYr0 3aTAHYTLI. OCnabneHWe BUHTOB MOKET NPUBECTU K NEPErpeBy Uin BO3ropa-

HUIO.

. Nepen BKIYEHWEM BaKHO y6e4MTLCS, YTO HOMUHA/IBHOE HanpsKeHWe npeobpa3oBaTess COBNaAaeT C HaNpPsKEHWEM

CETH.

. Npu ycTaHOBKe TOPMO3HOTO PE3UCTOPa NPOBOZ A0IKEH NOAKNI0YATLCS COMMACHO Npuiaraemoii cxeme. HapyleHue atoro

npasuna MOXeT NPUBECTU K NOBPEXAEHUIO npeoﬁpasoBaTenﬂ, 6/710Ka TOPMOXKEHMS UK pesuncTopa.

. Henb3s otcoeanHsTh aneKTpoaBMraTeNb 0T Npeobpa3oBaTens, NoKka Npeobpa3oBaTelb HAXOAUTCS MOA HAMPSHKEHNEM.
. He ponyckaetcsi ucnosb3oBaHne HeaKpaHMPOBAHHOMO Kabens Ans NOAKIYEHUs Lenu ynpasiexnus. HecobaoaeHne aaH-

HOrO NpaBuia MOXET NMPUBECTU K HEYCTOMUYKBOW paboTe NnpeobpasoBatess.

. Heo6x0a1Mo MCnonb30BaTh 3KPAHUPOBAHHYIO BUTYIO Napy, KaGesn 1 NOAKNIOYATb IKPAH K KOHTAKTY A5 3a3eMIeHUs Npe-

obpasoBarens.

. Henb3st BHOCHTbL M3MEHEHWS B ANEKTPUUYECKYI0 CXEMY NPeo6pasoBaTtes. IT0 NOMOMET U36EKaTb ero BO3MOXHOIO NOBPEM-

JeHus.

. Nocne nogxntoueHns npeobpasoBaTens K Apyrum YCTPOHCTBaM CeayeT TUIATebHO MPOBEPUTb MPAaBUALHOCTb MOAKIHYEHHS.

17
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4.2 OcHOBHa4 uenb

MHOrogGyHKLMOHaNbHbIE
KOHTaKTbl BBOAA

MHoOrodyHKUMOHaNbHbIE
aHanoroBble BXOAbI

[naBa 4 [logKnoyeHne Kabens

MCCB MC
R so——r

S 6o g

TopMo3HOW TpaH3ucTop (onums)

=)

& ®

Topmo3Hoi peauctop (onuus)

R/L1
S/L2

T som————=-0T/L3
BuicTpogencTsytowme
nnaBKkue NpefoxpaHuTenn

DC-

)
Bnepex/cTon S1 @ Ananorosuit (FML BbIXOAHOI
|| = AHOI
] BbiXod | 4 curHan .
Hasapn/cton N 32 @ p 0:10B :::ﬂo[nglM
AC|, oA
BHewHss 33 ’—@
owwnbKa $—G5 0—— 061Me KOHTaKTI 3 H .
N aHanoroBoro curkana aCTPOKW 1O yMONHaKio
Nepesanyck | 1[S4 2
Komanga S5 @ ’l; KowtakT PE n3onauum kabens
BHKYEHMS R
BHeLwwHWit 610K °o° S6 ’“@L RIA
6asbl $—0 O—— 55
- Ooupe MeTounmk (PNP RIB MHOTOGYHKUMOHABHbIM BbIXOA pene
Eg;ﬁgnw:(:nmo ‘ HOHTAITH! ( 0 (PNP) NPN/PNP™2 250 B nepemeHHoOro Toxka, MeHee 5 A
wigposoro |y epexniodarens NPN/ R1C 30 B N0CTOAHHOrO ToKa, MeHee 1 A
curHana SC
KonTakt PE nsonsauun kabens
- +V MouwHocrs aHanorogoro
3 0+5B/0-10B Bxoga +108 " AL - Hacpoinn
2 0w 4+20 MA A1 Mioro- ) AV o yortaeino
P GYHKUMOHANbHbIT Al Onuionanskan
1 aHanorosblit Bxog KOMMYHMKALWMOHHas!
ov AC 06UiMe KOHTaKTbI N vapra RI45 "1
) @ aHasnoroBoro currana” W
KoHTaKTb!
clno8

© (0603Ha4YeHne OCHOBHOW Lienu

O

U 0603Ha4YeHne U30naLnK Kabens

0603Ha4YeHune Lenun ynpaBneHns

0603Ha4YeHMe 3KpaHMPOBAHHOIO Kabens
CO CKpYY€HHOW Napoi NPoBOAHUKOB

Mpu UCNoNb30BaHWM TOPMO3HOIO PesncTopa cneayeT yA0CTOBEPUTLCS, YTO OTKIIOYEHa byHKLUMS «[TpesoTepa-
LleHWe ONPOKUAbIBAHUSI».
MopT RJ45 MOMHO NOAKII0YATL K BCTPOEHHO JIMHWK CBS3U RS-485 WK onuyoHa bHbIM KOMMYHUKALMOHHBIM KapTam

*1
*2
*3
*4

*5

*6
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(HaxoaATCA B NpoLecce paspasdoTku).

MHorodyHKLMOHaNbHbIE LdpoBble BXOAb € S1 N0 S6 MOryT neperoyaTbea Mexay pexmumamu: «lpueMHuK NPN»
n «MctouHnk PNP». HacTpoika no ymonyaHuio — pexum NPN.

MNepekntoyatenb DIP A1 ncnonb3yeTcs ans HaCTPOMKM aHaNoroBOr0 BXo4a N0 HaNPSHKEHUIO 1 TOKY.
AC (aHanoroBbif 06LME) — 06LIME KOHTAKTbI @aHANOTrOBbIX CUrHAMOB.
AHanoroBbli BbIXOA MCNOb3YETCA A8 NOAKIYEHUA YaCcTOTOMEpa, aMnepmeTpa, BOSIbTMETPpa U BaTTMeTpa.
+V BXOAHOM pa3bem Ans A0NONHUTENbHOIO UCTOYHMKA NUTAHKA.
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I= Mmasa 4 MoaxIouYeH e Kabens

4.2.1 BbiBOAbl OCHOBHOM CMNOBOW LEMU

Topmo3HOM TpaH3ucTop (onuus)

ETopmosHoﬁ pesucTop (onuus)
T T

|
| |
© ©

DC+ DC-

MCCB MC
=0 R/L1 U/11 ©

R
§ oM 30 §/12 V/T2 @-m [Juratens
T §oM————E3+-0T/L3 wW/T3 @-

beicTpogencTByowme

nnaBkue @E
npeaoxpaHuTenu 77L ®

‘”7

BbIBOAbI OCHOBHOM CMNOBOK Lenw

Tabnuua 4.2.1. KoHTaKTbl OCHOBHOW Lienu
(Ha cxemMe BBepXy — TOPMO3HOW Pe3UCTOP, BHU3Y CleBa — ObICTPOAENCTBYIOW MW NIaBKUIW NpefoXpaHUTENb)

Ha3sanue Ha3HayeHue

R/L1,S/12,T/L3 BbiBOAIbI BXOAHOWM CMNOBOVA Lienu

U/T1,Vv/12, W/T3 BbiBOAbI BLIXOAHOW CUAOBOK LiEMK

+/- BbiBOAbI TOPMO3HOMO pe3uctopa. Onuus BbIGUpaeTcsa coracHo napameTpam
E BbiBOA, 3a3eMieHus

4.2.2 MNogKnto4eHmne OCHOBHOM CUI0BOM LLenu

4.2.2.1 BxogHble KOHTaKTbI
* Mexay CeTbl0 M KOHTaKTamu 0CHOBHOM uenu R/L1, S/L2 n T/L3 ycTaHaBAMBaETCSt aBTOMATUUECKMUI BbIKOYATENb U KOH-
TaKTop.

e CneayeT yA0CTOBEPUTLCS B JOCTATOYHOM 3aTsHKE BUHTOB BbIBOJJOB OCHOBHOW LIEMKW BO M30EKAHUE YXYALWEHUS 3NEKTpUYe-
CKOrO KOHTAKTa, NMeperpesa BbIBOJOB U UCKPEHMUS.

4.2.2.2 BbIXOgHbIE KOHTaKTbI

e [ina noakatoyeHus GunsTpa 3aluTbl OT NOMEX K BbIBOAHbIM KOHTaKTaM npeobpasosatensd U/T1, V/T2 n W/T3 Hafo Bceraa
NPUMEHATb MHAYKTUBHbIN L-dunbTp. Henb3s yctaHaBMBaTh CUI0BbIE KOHAeHcaTopbl, punstpbl L-C n R-C.

e BbixoaHble KOHTaKTbl npeobpasosarens U/T1, V/T2 u W/T3 noakntoyatotca K Bxogam anektpoasuratens U, V u W cootsert-
CTBEHHO. BaxHO cneamTb, 4T06bl KOHTAKTbI 371EKTPOABUIaTENs M Npeobpa3oBaTens 6bl1n CoeauHEHbI B TOV ke nociaeaosa-
TeNbHOCTU. B npotnBHOM cnyyae 3/] 6yaet Bpallatbca B 06paTHOM HanpaB/ieHUH.

* He cnegyet nogrntoyatb Kabenb NUTaHUsA K BbIXOAHBIM KOHTaKTaM npeobpasosatens — 310 NPUBEAET K ero NOBPEKAEHNIO
W BO3ropaHuto.

4.2.2.3 KOHTaKTbl TOPMO3HOI0 pe3uncTopa
* Ecaun npe06pa3OBaTenb MCNONb3yeTCsA B BbICOKOYACTOTHOM WIN TAXKENOM PEXUME, Tpeﬁyrom,eM 4acToro TOPMOXKeEeHUA nmbo
YKOPOYEHHOro BpemeHU YCKOpeHus, Ansa yCuneHUa TopmMmo3dLllero MOMeHTa yCTaHaBIMBaeTCAa TOpMO3HOl7I pesucTop.

TopMO3HOM MoZynb (onuus)

© ©
C+ DC-

* [lpy ycTaHOBKE TOPMO3HOMO PE3UCTOPA CIEAYET PYKOBOACTBOBATLCS SNEKTPUYECKON CXEMOA.
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4.2.2.4 KOHTaKT 3a3eMJ/IEHUS

* He cnepyeT NpUMEHSTb CAUWKOM ANMHHbIE KABeM ANA NPEAOTBPALLEHNS YTEUKM TOKA N0 MPUYMHE HECTABUABHOCTM NOTEH-

LIMANa Ha KOHTAKTE, YAANEHHOM OT KOHTAKTa 3a3eM/IeHMs.
* Henb3s UCNOb30BATL OAMH 1 TOT e Kabeb 3a3eMeHuUs A8 NpeobpasoBaTes U CBAPOYHOro annapara Win MHOro
060pY0BaHHs, B KOTOPOM 3a[1eMCTBYIOTCA GO/bIIME TOKKU. B NPOTMBHOM Cyyae 6YeT HapyleHa HopMaibHas paboTa
npeo6pa3oBatens 1 060pyA0BaHMS.
* He Hafio HamaTbiBaTb Kabesb 3a3eMIeHUs, YCTaHABMBAs HECKObKO Npeo6pa3oBatenei, MHade 6YAET HapylleHa Hop-
MasbHas pa6oTa npeo6pasoBatesnei M 060pya0BaHHUS.

4.2.3 CeyeHune npoBoO0OB OCHOBHOM LEMU M MOMEHT 3aTAXKH

lMpoBoAa U MOMEHT 3aTAXKM BUHTOB BblIOMPAIOTCA cornacHo Tabnuue 4.2.2.

1. PekomeHayemble npoBoaa: kabenn 600 B ¢ MBX-u3onsumen, cnocobHble NOCTOSHHO paboTaTb Npy TeMnepaTtype Harpeea
Jo +75 °C, Temnepatype oKpyxatolero Bosayxa o +40 °C, ¢ vx npoknagroi Ha paccrosHue o 100 m.

2. KOHTaKTbI «+» K «-» UCNOMb3YKTCA TONBKO A1 NOAKMNOYEHUS APOCCENS U TOPMO3HbIX PE3UCTOPOB. Heb3sa nogKkNtoyaTh
K HAM HUKaKu1e Apyrue ycTponcTBa.

3. Mpw BbIGOPE CEYEHMSA KaBeNst BaXHO Y4UTbIBATb BENUYMHY NAIEHWS HANPSKEHUS. ECIM NageHne HanpsKeHUs NpeBbIlaeT
2 % OT HOMWHANbHOIO HAMPSKEHUS ANEKTPOABUIraTeNs, Hafl0 BbIGMPaTb Kabesb C yBENMYEHHbIM NONEPEYHbIM CEHEHUEM.
BennunHa nageHus HanpsiKeHUst paccyMTbIBAETCS N0 creayolein Gopmyne:

MaaeHve NMHeHOro HanpsixeHus (B) = 3 x conpotnBneH1e Kabens (Q/KM) x AiMHa Kabens (M) x Tok (A) x 1073,

Tabnuua 4.2.2. CeyeHre NpoBOAOB U MOMEHT 3aTsKKu (Tpu dasbl, 400 B)

MolwHoCTb BbiBOAbI CeyeHune Pe3bba BUHTa Krc-cm
npeo6pasosaress PexkomeHayemoe Mpumennmoe KOHTaKTa

ceyeHune, Mm? ceyeHune, Mm?
0,4+1,5 kBt R, S, T,U,V,W,PE 1+2,5 1+4 M3 14,2+16,3
2,2+3,7 KBT R,S,T,U,V, W, PE 1+4 1+10 M4 16,3+19,3
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[naBa 4 [logKnoyeHne Kabens

4.3 Llenb ynpaBneHud

Topmo30#i peauncTop (onuus)

> 3
DC+ DC-
MCCB MC
o M——f——F31-@R/L1 u/T1 c
Sevme S/L2 V/T2 o [NiBuratens
Teom—p = 0T/L3 W/T3 -
BricTposeicTBytowme
nnaBKue NpesoxpaHnTent ODE =
/ M \ AHanorosbiit FM S
Bnepea/cro 3 / M i
nepea/cron — oo | 1Sl @ BLIXO]| Y 5;:_:051”0“
Hasap/cron L | [1S2 @ P 0108 AHam[ngM
R AC BbIX0J,
BHewHss S3 ’—@
MHOrogyHKUMOHaNbHbIE ownbKa 00— 061UMe KOHTaKTbI H .
KOHTaKTHl BBOAA sS4 N aHanoroBoro curHana ACTPOVKM 110 yMOTaHII0
Mepesanyck > — G5 o r(
Kowarza e S5 ’—@ KoHTakT PE n3onsuum kabens
BHKYEHMS
BHewWHMi1 610K °° S6 @ R1A
\.Gasbl T ° o 5o .
. Obue Wetourmk (PNP) RIB MHOrOyHKUMOHaNbHbII BbIXOA pene
Hactpoiikn KOHTAKTHI o 250 B nepemeHHOro ToKa, MeHee 5 A
10 yMonaHMio Mepernioyarens NPN/PNP RIC| | 30 B nocrosHoro Toka, Meee 1 A
curHana SC
KonTakT PE n3onsauuu kabens
+V MouocTs aHanorosoro
3 05B/010B BXofa +10 B™® Al Hacrpoiiu
MHOrOdYHKLMOHANbHbIE 2 0um 420 MA A1 MHoro- AV o ymonuarmio ™
aHanoroBble BXofbl QYHKUMOHANbHb Al Onuomansss
1 P aHanoroBbIM BXoA KOMMYHVKaLWOHHaS
ov AC O6luyte KOHTaKTH Kapra RJ45"!
UJ @ aHanorosoro currana” W
KoHTakTbl
clno8

0603Ha4YeHWe OCHOBHOW Lenu
0603HauYeHKe Lenu ynpasneHus

0603Ha4YeHne n3onaumun kabens

0603HaueHNe IKPAHMPOBAHHOO Kabens
CO CKPYYEHHOI Napoi NPOBOJHNKOB

«>»C >0 0

*1 TlopT RJ45 MOXHO NOAKN0YATb K BCTPOEHHOM NMHWUK CBA3K RS-485 1nu onLMoHaNbHbIM KOMMYHUKALMOHHBIM KapTam
(HaxopsTcs B npoLlecce pa3paboTku).

*2 MHOrodyHKLMOHaNbHbIE LdPOoBbIe BXoAbI ¢ S1 no S6 MOryT nepekoyatbest Mexay pexumamu: «[puemHuk NPN»
n «MctouHnk PNP». Hactpoika no ymonyaHuio — pexum NPN.

*3 Tlepewntoyatenb DIP A1 nucnonbayeTcs Ans HACTPOWKKU aHaNOroBOro BXOAA MO HANPSKEHUIO U TOKY.

*4  AC (aHanoroBblii 06Li1Me) — 0OLME KOHTAKTbI AHANOTOBbIX CUTHANOB.

*5  AHanoroBbIf BbIXOA MCMONb3YETCA A1 NOAKIIOYEHUS YacTOTOMEpPa, aMnepMeTpa, BONLTMETpa 1 BaTTMeTpa.

*6

+V BXOAHOM pa3bem Ana AonOJIHUTENbHOI0 UCTOYHUKA NMUTaHKA.
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[naBa 4 [logKnoyeHne Kabens

4.3.1 KOHTaKThbI LLenu yrnpaBneHus

4.3.1.1 BxogHble KOHTaKThI

Tabnuua 4.3.1.1. BxoaHble KOHTaKTbl Lenu ynpasiaeHns

vn Koa | HasHavyeHue OnucaHue
MHorodyHKuMOHanbHble | S1 | KoHTakT 1 undpoBoro Bxoaa (Bnepea,/cron) Ontonapa, 24 B, 8 MA.
UMbPOBLIE BXOAbI S2 | KoHTakT 2 umdpoBoro Bxoaa (Hasag,/ cron) [insi BIGOPaA TMN@ MHOTOGYHKLMOHANBHOTO LUGPOBOro
S3 | KoHTaKT 3 uMdpoBoro BXoaa (BHEWHSs BX0Zla Hajo nosb3osarbes nepertodatenem NPN/PNP.
own6bKa 1) HacTpoiika no ymonuanuio — pexum NPN
S4 | KontakT 4 umdpoBoro Bxoda (nepesanyck)
S5 | Kontakt 5 unMdpoBoro Bxoaa (BKIYEHUE)
S6 | KoHTaKT 6 umMdpoBoro Bxoaa (6710KMPOBKa)
SC | Neperntoyatens pexumoB NPN/PNP obuiero
BXOAHOIO KOHTaKTa. KOPPEKTHBIV pexnm
BbIGMPAETCS NpK NOAKMOYEHUM
MHOrodyHKLMOHaNbHble | +V KOHTaKT 4ONONHUTENBHOIO MCTOYHUKA [utaHne aHanorosoro Bxofaa, +10 B
aHaNoroBble BXOAbI nuTaHus, +10 B
Al KoHTaKT 1 aHanoroBoro BxoAa (OCHOBHOM Bxopg no Hanpskenuto: 0+5 unn 0+10 B
CUrHan ynpae/eHWs 4acToToM) Bxog no Toky: 0 unn 4+20 mMA
PE | KOHTaKT 3a3emneHms KOHTaKT 3a3emneHuns Ans CUrHanos ynpaBneHus,
He JonyCKalowWwmi co3fanna nomex. Mcnonb3oBatb TObKO
3KpPaHWPOBaHHbIE Kabenu
AC | OGWMIA KOHTAKT AN aHANOroBbIX CUrHANO0B

4.3.1.2 BbIx0oHble KOHTaKTbI

Tabnuua 4.3.1.2. BbIxo4Hble KOHTaKTbI LIenu ynpasBieHus

Tvn Kopg | HasHauyeHue OnucaHue
MHorodyHKUMOHanbHbIM | R1A | Pene 1 — 3aMblKaloWMIA KOHTAKT Bbixoa pene:
BbIX0A pene R1B | Pene 2 — pa3mblKaloWmi KOHTAKT 30 B, 1 A — noCToAHHOrO TOKa
R1C | Pene 1 — 06WMil KOHTAKT 250 B, 5 A — nepeMeHHOro Toka
MHOrodpyHKLWOHaNbHBIA | FM KoHTaKT nporpamMMu1pyeMoro aHanoroBoro BbixofHOE HanpsikeHue:
aHanoroBbIi BbIXOA BbIX0Za (BbIXOfHasA YacToTa) 0+10B
AC O6LWMI KOHTAKT aHanoroBOro Bbixoaa

Henb3s Ha3HavaTb YacTo nepeknovyaemble GyHKLMK, Takne Kak BKJT1/BbIKJ1, Ha KOHTaKTbl R, 3TO MOXeET COKpa-
TUTb CPOK CNy»KObl KOHTAKTOB perse.

4.3.2 Cxema coeMHEHWN LIenun ynpaBneHus

CooTBeTcTBYOWME DYHKLMN, UCTMONb3YOLIME NapaMeTpbl rpynnbl E, MoryT 6biTb Ha3Ha4€Hbl MHOTOMYHKLMO-
HaNbHbIM LIMOPOBbLIM BXOAaM ¢ S1 o S6, MHOrOPYyHKLIMOHaNbHOMY Bbixoay pene (R1), MHOrodyHKLMOHaNbHOMY
aHanorosomy Bxoay (A1) n MHOTOPYHKLMOHaNbHOMY aHanoroBomy Bbixogdy (FM). HacTponku no ymonyaHuio npu-
BefeHbl Ha puc. 4.3.1.1 1 4.3.1.2.
e [Ins obecneyeHns 6e30nacHOCTM NoC/e NOAKIYEHUSA NPOBOAOB CleAyeT BCeraa NpoBepaTb cpabaTbiBaHWe CUCTEMbI aBa-
PUIHOTO BbIKIOYEHKS. Llenb cucTeMbl aBapuAHOTO BbIKNIOYEHWS HEMEAJIEHHO OCTaHOBUT Npeobpa3oBartesib B 6e30nacHOM
pexumMe L1 NpedoTBPalleHUst Kakux-Nnbo NocnesCcTBUM.
* Hesib3s CHUMATb KPbILKY NpeobpasoBaTtens 1 KacaTbCs niart npu BKIYEHHOM 060pyA0BaHuKU. HapylweHve 31oro npaesuna
rPO3UT NOPAKEHUEM 3NEKTPUYECKUM TOKOM.
e [lpoBoAa Lenu ynpaBaeHuUs A0MKHbI OblTb pa3aeneHbl ¢ NPOBOAAMU CUA0OBOM LENK U LIENW NuTaHus. B npotuBHOM ciyyae
060pyfoBaHue 6yaeT GYHKLMOHMPOBATb HEKOPPEKTHO.
* Cnepyert M301MpOBaTb IKPAHUPOBAHHbIV Kabesb, YTOObl He JOMYCTUTb CONPUKAcaHUsA 3KpaHa ¢ 060pyA0BaHWUEM U APYTUMK
CUTHabHbIMU IMHKUAMM. HefoCTaToOqHas M30M1ALIMA MOXKET CTaTb NPUYMHON HEKOPPEKTHOM paboThbl NpeobpasoBaTens uiu

060pya0BaHMs.

 BaxHo Bceraa noib30BaThes AKPAHUPOBAHHBLIM KaGenem ¢ BUTO Napoii ANs NpeaoTepalieHus c60eB B pabote Npeobpa-
30BaTeNs U 060PYN0BAHMS, BbI3BAHHBIX TOMEXAMU.
 OKpaH [JONKEH 3a3eMIATbCA HA KOHTAKT 3a3emMeHus npeo6pasoBaTens. B npoTuBHOM ciyyae npeobpasoBarenb U 060py-
J0BaHWe 6YyT paboTaTb HEKOPPEKTHO UM OKAMYTCS NOBPEMAEHHBIMU. He06X0AMMO COEAMHNTL KOHTAKT 3a3eMIeHHs
1 KOHTaKTbl OCHOBHOW Lieny nepes NoAKI0YEHUEM KOHTAKTOB Lieny YyNpaBieHus.
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4.3.3 CeyeHune NpoBOAOB LEeNu ynpaB/eHU U MOMEHT 3aTSKKU

[naBa 4 [logKnoyeHne Kabens

Tun npoBoAaa Bbi6UpaeTcs no Tabnuue 4.3.3.1. Jnsg 6onee NpocToro 1 HaeXHoro CoeAMHEHNS UCMONb3YHOTCS
06XXMUMHbIE HAKOHEYHUKMU.

Tabnuua 4.3.3.1. CevyeHuns Kabenem 1 MOMEHT 3aTAKKHM

KoHTaKThI [poBoa 6€3 HaKOHEYHMKa MpoBOA C HAKOHEYHUKOM KIc-C™M Tun Kabens
Mpumennmoe | PekomeHzyemoe | NpumeHnmoe PekomeHngyemoe
ceyeHue, MM? | ceyeHne, Mm? ceyeHue, Mm? ceyeHne, Mm?
S1,S2,S3,54,S5,S6, |0,5+1,5 0,5+2 0,5+1 0,5+1 5,1+8,1 IKpaHUPOBAHHbIV
SC, +V, A1, AC, FM, PE Kabenb U T. .
R1A, R1B, R1C 0,5+1,5 0,5+4 4 4 5,1+8,1 IKpaHUPOBAHHbIV
Kabenb U T. A.

4.3.4 KOHTaKTHbIE 3aXX1UMbl

Bceraga cnenyet ncnonb3oBaTtb 06XKMMHbIE HAKOHEYHUKKU C U30IMPOBaHHbIM dnaHuem. Cm. pa3mepsbl B Tabnuue

4.3.3.2.
@d1

@ d2

Ta6bnuua 4.3.3.2

CeueHue Kabens, MM?

L, Mm

d1, mm d2, mm

0,5

14

1,1 2,5

23



iEK

[naBa 4 [logKnoyeHne Kabens

4.4 lNMogKntovyeHne BXoA0B,/BbIX0O40B

4.4.1 Bui6op pexkuma NPN n PNP

Ans HacTporku pexxknmoB NPN/PNP MHOrodyHKLUMOHabHbIX LMGPOBLIX BXOA40B ¢ S1 no S6 Hago BOCNob30-
BaTbcA DIP-nepektovartenem Ha naHenu ynpasneHus (HacTporKa no ymonyaHuio — pexkum NPN).

NPN \Y
PNPB B [
(I
@ oo \i]
e T

~
.

Puc. 4.4.1. DIP-nepekntodatens pexknmos NPN/PNP

4.4.2 Bbi60p BXxoZa No Hanpsi*KeHUo /TOKY Ha naHenu Al

Ha nanenu Al BbiGMpaeTca pexum Bxofa 415 HanpsXeHns niv Toka:
» [ina Bbi6opa Bxofa no Toky DIP-nepewntoyatens Al yctaHaBnuBaeTca B nonoxeHue |, a napametp E3-00 HacTpanBaeTcs

Ha 0 (0+20 MA) un 1 (4+20 MA).

» [ina Bbi6opa Bxofa no HanpskeHuto DIP-nepekntoyatens Al yctaHaBnuBaeTcs B nonoxeHwve V, a napametp E3-00 HacTtpa-

neaetcs Ha 2 (0+10 B) unun 3 (0+5 B).

|

|
/

Y

E
E

[R1IA RiIB R | I

=

‘\>
=]

=<
L

&
e
|

e
DT>

Puc. 4.4.2. DIP-nepekntoyatens Al
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[naBa 4 [logKnoyeHne Kabens

Ta6nuua 4.4.1. No3ununn DIP-nepekntoyaTensa naHenn Al

Mosnumn

3HaueHus

v

Bxoa HanpsikeHus (0+10 B — no ymonyaHuio uian 0+5 B)

Bxop Toka (4+20 win 0+20 MA)

4.5 dopmynap NpoBEPKM MNOAKIIOYEHNA NPOBOJOB

Ta6nuua 4.6. dopMynap NPOBEPKK NPaBUILHOMO NOAKMOYEHHUSA NPOBOI0B

O ‘ Ne ‘ Mo3numn
HanpsmeHne aneKTponuTaHus U BbIXOAHOE HaNpsKeHWe
O 1 HanpsikeHne nuTaHus HaxoAMTCA B pamMKax HOMUHANbHOIO HanpsiKeHus npeobpa3osartens
O 2 HanpsieHue anekTpogBuratenent COOTBETCTBYET BEIMYMHE BbIXOAHOMO HAaNpsieHWs npeobpasosartens
O 3 INeKTpuYeCcKne napameTpbl Npeobpa3oBaTeNns COOTBETCTBYIOT XapaKTEPUCTUKAM ANEKTPoaBUraTens
[ToaKnto4eHne 0CHOBHOW Lienu
O 4 Mexay npeobpa3oBaTtenemM W 3NeKTPOLBUraTeNeM YCTaHaBAMBAETCS 6/104HbIA aBTOMATUHECKUI BbIKNOYaTENb
O 5 CunoBble Lienu NoAKN0YAOTCA K BXOAHbIM KOHTaKTaM npeobpasoBatens R/L1, S/L2 n T/L3
O 6 Kabenu K BbiBOAaM anektpoasuratens u npeobpasosatens U/T1, V/T2 u W/T3 noaknoyatotcs B yKasaHHOW nocne-
[0BaTeNbHOCTH (B NPOTMBHOM Clydae 3/IeKTpoABuraresb 6yaeT Bpalatbes B 06paTHYI0 CTOPOHY)
O 7 MpOBOAHUKM LieNK NUTaHWA Npeobpa3oBaTens 1 ANeKTPOABUraTeNst COOTBETCTBYIOT HOMUHA/IbHBIM TEXHUYECKUM
napametpam
O 8 MpeobpasoBatens A0MKHbIM 06pa30M 3a3eMiieH
OJ 9 BWHTBI Kpennenus naHenn 0CHOBHOW Leny npeobpa3oBatess U 3a3eMEeHNUs HaZIEHO 3aTAHYThI
O 10 Ecnn npeobpasoBatens ynpaBasieT HECKONbKUMM 3NEKTPOABUraTeNsiMMU, KOHTaKTopbl (MC) CTaBATCS Ha KaXaoM
aneKTpogBUratene
MeKTponuTaHne
MC1 OL1
@ > MY AC 1 (m1)
MC2 0oL2
s o ()
MCn oLn
MC1-MCn-------- : MarHuTHbI KOHTaKTOP
NMPUMEYAHMUE. Mepea nyckom npeoGpa3oBarens CAeAyeT yCTaHOBUTb KOHTaKTopbl MC1-MCn
B Pa30MKHYTOE NOMOKEHWe. Henb3s nepekntoyatb nonoxeHne Kontaktopos MC1-MCn
B Pa30MKHYTOE WK 3aMKHYTOE BO Bpems paboTbl Npeobpa3oBatens
O 11 Mpu 1cnoab30BaHMM TOPMO3HOMO PE3UCTOPA UK MOAYIA TOPMOXEHUS OH YCTaHABAWBAETCA HA CTOPOHE BXOAOB
npeo6pa3oBatens 1 06ecneynmBaeT OTKIYEHWE NPY Neperpyske
MogknoyeHne Lenu ynpasneHus
O 12 [ins BCcex CoeMHEHWIA Lenu ynpaBneHus npumeHseTcsa kabesb Tuna «Butas napa»
O 13 B Lenu ynpaBieHusa UCNob3yTCa 3KpaHMPOBaHHble Kabenu
O 14 [JlononHutenbHoe 060pyA0BaHUe (NPU €ro HaNUYUK) YCTaHOBNEHO BEPHO
O 15 MPOBOAHUKM LENK YNpaBIEeHUs NPUCOEMUHEHBI 6€3 OLIMOOK
O 16 lMpoBefeHa NpoBepKa NPaBUALHOCTA COEAMHEHUI LLenK ynpaBneHus
O 17 Bce BUHTOBbIE KOHTAKTHBIE 3aXWMbI LENE YyNpaBAeHUs HAAEKHO 3aTAHYTbI
O 18 BHyTpM Kopnyca npeo6pa3oBaTtensi OTCYTCTBYIOT BUHTbI, HAKOHEYHWUKM WKW ApYre NOCTOPOHHWE NPeaMEThl
O 19 lMpoBoga uenu ynpaBneHus 1 NpoBoja CUI0BOK LieNW pasaeneHb
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[naBa b KHoOMoO4YHada NnaHenb

5

5

.1 lNpoBepKa nepep HavYa oM paboThl

MpoBepuTb, NPaBUABLHO NN MOAKIKYEHA OCHOBHAs Lienb. KoHtakThl R/L1, S/L2 v T/L3 npeaHa3HavyeHbl A1 BBOAA NUTAHUS
npeo6pa3oBatensi U He J0MKHbI 6biTb nepenyTaHbl ¢ U/T1, V/T2, W/T3. B npotvBHOM Cciiyyae npeobpa3oBaTe/ib MOKET
0KasaTbCs NOBPEKAEHHBIM.

Y0CTOBEPUTLCS B NPaBWUABHOM MOAKIYEHWM MPOBOAA 3a3EMIEHMS.

Y6eautbcs, 4TO NapamMeTpbl MOLLHOCTM Npeo6pa3oBaTtens COOTBETCTBYIOT NapamMeTpam 3/IEKTPOABUIaTENS.

He kacatbcs npeobpa3oBatens BNaxHbIMU PYKamu.

[lns 6e3o0nacHOCTM NepcoHana nepej aBTOHACTPOMKOM NPOBEPUTb COCTOSHUE MOAKIIYEHHOM0 060PYA0BaHNS.
Mpeobpa3oBarenb MOKET ObICTPO YBEAUYMTL CKOPOCTb BPaLLeHUs 3eKTpoaBuratens. Heo6xoaqnumo 06ecneyuntb A0MKHbINA
AOMyCK CKOpoCTv ans 3 n 060pyn0BaHms.

Mpn NpUMEHEeHNN LONOAHUTENBHOIO 060PYA0BaHKS (Hanpumep, MOAY/IS TOPMOMXKEHUS) BaXKHO BCErAa Clef0BaTb MHCTPYK-
LM,

lMpeobpasoBarenu Moryt GyHKLMOHUPOBATL TONbKO B cnefyrowmx yenosusx: ot -10 go +50 °C, npu OTHOCUTENbHOWM
BIaXHOCTU 75 % npu Temnepatype +15 °C, OTCYTCTBUM KOHAEHCATa U 3arpA3HEHWI.

.2 BKnioyeHune npeobpasoBarens n nHaMKaTop paboyero
COCTOSIHMSA

BK/TIOYEHUE

Mepen BKIOYEHUEM HAJ0 CBEPUTLCSA C NPUBELEHHON HUXe TabnuLen.

Ta6bnunua 5.2.1. CBepKa ¢ gaHHbIM GOPMYISPOM nepes BKAYEHNEM

lMposepka Onucanve

Pa6ouee HanpsieHne 400 B: Tpu da3bl AC, 380+480 B, 50/60 Iy,
MpoBepuTb NPaBUILHOCTL NOAKIIYEHMA NUTAHNA K KOHTaKTam Bxoaa R/L1,
S/L2uT/L3

MpoBepuTb NPaBMIBHOCTL NOAKIIOYEHWA NPOBOAA 3a3eM/IeHNs Npeobpas3osa-
Tena U aNeKTpoaBUratend

CocTosiHME BbIXOAHbIX KOHTAKTOB Ha Npeobpa3oBatene Y6eautbesi, YTO BbIXOAHbIE KOHTaKThI Npeobpa3oBatens (U/T1, V/T2 u W/T3)

1 KOHTAKTOB 3/IEKTPOABUIaTENS coeanHeHbl ¢ KoHtaktamu 3/ (U, Vu W)

COCTOSIHME KOHTAKTOB LiENK ynpas/ieHus Y6eauTbCS, YTO KOHTaKTbI Lenu ynpasBieHus npeobpa3osatens NogKN0YeHbl
npaBWIbHO

CoCTOsIHME KOHTAKTOB LIENK ynpaBieHns npeobpa3oBatens | YI0CTOBEPUTLCA, YTO BCE KOHTAKThI LEENW ynpaBieHus npeobpa3oBatens
Pa30MKHYTbI

CocTosiHME Harpy3k1 1 NOAKIIOYEHHOrO 060pyA0BaHUSA MpoBepUTb, NOAKIIOYEH M ANEKTPOABHUIaTeNb K 060PYA0BaHHMIO
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5.3 KHono4yHas naHenb

MNpenHa3HayveHa ana BBoga koMaHg «[MYCK» 1 «CTOl», BbiIBOJA faHHbIX Ha AUCTIIEN, UCMOJb3YETCS MPU BO3HUK-
HOBEHMM OTKa3a B paboTe, Nojaye aBapuMHOro CMrHana v 4N HaCTPOMKM NapameTpoB.

5.3.1 KHOMKK 1 HGopmMaLms Ha gucniee

11
9
-
Pa6. Asapus 10
7 PeB.
8 Duer.
5
2 MEHH]
‘ 4
1 IMEK
3

Puc. 5.1.1. KHono4Has naHenb
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[maBa 5 KHonoyHas naHenb

Ta6bnuua 5.3.1. KHOMKK 1 MHPOopMaLMs Ha gucnee

NeNe | CumBonbl HasBaHue DyHKUMA
1 KHnonka «<MEHHO» - Bxoa nnu BbIxog U3 rpynnbl NapaMeTpoB.
- BH/04eHMe 0TOGPAKaEMOro MeHo
2 Knonka «[TYCK» Buibop pexuma «BMNEPEA/HA3AL»
NIVIGK

3 KHonka «CTOM» OcraHoBKa npeo6pasosarens. Cm. Tabnuuy 5.1.2.2

4 > Knonka «CBPOC» - (I'I)gpeso,q Kypcopa Bnpaso ;
- C6poc ans BbIxoAa Npy BO3SHUKHOBEHMM OLIMOKM

GHEROE
5 MoBOPOTHLIN perynsTop KHonka «BBO[»:
HACTPOVKM NPOTUBOCKOMb- | - BXOf B 3HAYEHUs NapaMeTpa M HacTpoiika;
HEHus - BXOJ B MEHI0 HACTPOWKM napameTpa.

KpyroBas Wwkana: NoBbIEHUE UAW MOHWUKEHWE 3HAYEHWS NapaMeTpa,
HaCTPOVKa BENNYMHDBI M 4aCTOTbI

6 NHamnKaTop «Pab.» Cwm. Tabnuuy 5.3.2.2

7 NHamnkaTop «PeB.» Cwm. Tabnuuy 5.3.2.2

8 WHankatop «uct.» Cm. Tabnunuy 5.3.2.2

9 WHaukKaTop «ABapusi» Cwm. Tabnuuy 5.3.2.2

10 Muaunkatop «fuy» Cwm. Tabnuuy 5.3.2.2

11 06/ WHaunkatop «06/MUH» Cwm. Tabnuuy 5.3.2.2

MUH

5.3.2 lucnnen KHOMOYHOM nNaHenu

5.3.2.1 iucnnen ceetonHankatopos (CH/)

Ta6bnuua 5.3.2.1. Aucnnen CUA

Undpa /6ykBa | CUO-aucnnein | Undpa/6ykea | CUA-aucnnein | Uudpa/6ykBa | CUL-gucnnei Undpa/6ykea | CUA-aucnnei
0 1 9 1 i r
I - | -
1 I A ' J = S C
| 11 i | i |
2 | b | K 0 t |
- - —
3 . c B L I U 11
= _ _ i
4 I_l d _ M 0 v
| il il
5 I: E |_ n W 0
- _ i
6 - F i~ 0 - X 0
I:I I~ i_l
7 = G - P 1 y 0
| Il |
8 |:| H () q 0 Z 0
i_l 1
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5.3.2.2 CeetogmoaHas (CU) nHanKaums

Ta6bnuua 5.3.2.2. CBeToagnMoaHaa MHANKaLnS

cua Ceetutca Muraet He cBetutcs

Pab lpeobpasoBatenb paboTtaet - Pexum 3ameanenus MpeobpasoBatesib He GYHKLMOHMPYET

- - BbIxogHast 4yactoTa MEHEee MUHUMaNbHOM
BpalueHne B 06paTHYI0 CTOPOHY Her Her
T, [Togaya KomaHabl «[TycK» ToNbKO Het Het
C YAaNEeHHOro UCTOYHMKA

Apapus | | [pu oTKa3e Her HopmanbHas pabota

OToGpaeHne 4acToThl Her Her

06/ OTo6paeHne CKoOpoCTH Hert Hert

MUH

5.3.3 lporpaMmmunpoBaHnUe KHOMOYHOM NaHenu

o CTpyKTypa MEHI0 AMUCTNES KHOMOYHOM NaHesnu:

A. CtaHaapTHbIV pexum HacTpoiku. Haxatb «MEHIKO» ansa Bbi6opa cnefyowmx onuuiv: naHens, rpynna napametpa A1-00
1 rpynna onpeaensiemblx nonb3osarenem napametpos A2-00. Ucnonb3osate «BBO», «MEHK», NnOBOPOTHbLIN perynatop
n «CBPOC» ans npocmoTpa 1 peaakTMPOBaHWs HACTPOEK.

B. Hawatb v ynepxusatb KHonky «MEHIO» 3 ¢ ans Bxoga B napameTp A2-00.

C. Hactpoiika B0 Bpemsi paboTbl. 115 MU3MEHEHMS BbIXOAHOM YacTOTbl Npeobpa3oBatens cieayet noib30BaTbCA NOBOPOTHLIM
perynsitopom B IOKaJbHOM PEKUME.

D. YT06bl BOWTH Ha CTpaHMLY NEPEROYEHNA PEXMMOB «Bnepea» v «Haszag», HyKHO yaepKMBaTb KHOMKY NOBOPOTHOIO peryns-
Topa Hawatow 3 ¢. bonee noapo6HO 06 aTOM cM. napameTp b1-13.

MEHIO

Beepx/BHM3  Menu/Enter BBepx/BHM3

U1-06 (HanpsiKeHWe NOCTOSHHOTO
TOKa B OCHOBHOW Lienu)

Menu/Enter BBepx/BHU3

BBepx/BHU3
MeHto Ha 3 ¢ P

U1-04 (ckopocTb paboThl MOTOpa)

BBepx/BHU3

Menu/Enter BBepx/BHK3

Al1 (B npoueHTax)

[lapameTp nonb3osartens OtobpaxeHne napameTpa
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I:K [naBa 6 [apameTpbl

[naBa 6 [lapameTpbl

6.1 NapameTp

6.1 CurHanu3aumusa M UHAMKaLUa HeMCnpaBHOCTH

B nepBylo oyepeab ycTaHaBIMBaAOTCS TaKMe UCXOAHbIE NapaMeTpbl (MapamMeTp rpynnbl A), Kak BbI6op YPOBHS
AgocTyna, naponb U T. M.

WHULMATTU3ALIUA Al

e A1-00 COXPAHEHME

e Al1-01 BbIEOP YPOBHA AOCTYMA

Bbi6op ypoBHS focTyna (pegakTmpoBaHme /mpocmMoTp)

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
A1-01 Bbibop ypoBHs focTyna 0,1,2 2

0: TonbKo NpocmoTp.
JocTyn TonbKo K napameTpy A1-01.

1: locTyn K napametpy, onpeaensiemMomy noib3oBarenem.
[ocTtyn TonbKo K napametpam A1-01 n ¢ A2-00 no A2-31.

2: [locTyn Ko BCeM napameTpam.
Bce napameTpbl MOXHO peflakTMpoBaTb M NpoCcMaTpMBaTb.

Ho!

e Ecnu naponb yctaHoBneH Ha A1-05, nonb3oBatenb He cMoeT peaaktvpoBath A1-01, A1-03 n ¢ A2-01 no A2-32 ao BBoaa
napons B A1-04.

* Ecnu ycTaHoB/ieHa HacTpoiika E1-[1 [ = 60 (6710KkMpoBKa NporpamMmbl), N0Nb30BaTEb HE CMOKET PeaKTMPOBaTh
KaKkne-nnbo napameTpbl A0 3aKPbITUS HA3HAYeHHOro nopta, Aaxe ecan A1-01 =1 wam 2.

* [lpu ucnonbaoBaHuuM cBSA3M No npotokony Modbus Anst pefakTMpoBaHus napaMeTpoB HEBO3MOKHO BYAET AenaTb 310
C KHOMOYHOM naHesn, NoKa Ha NPMUBOZ He NOCTynuT KoMaHaa «BBO/» no aaHHOMY KaHany CBA3M.

e A1-02 BbIEOP CPEACTBA YMPABJIEHMA
Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
A1-02 Bbl60p cpefcTBa ynpaBieHus 0,1 0

0: PerynupoBaHue HanpsiXXeHNs,/4acToTbl B Pa30MKHYTOM KOHTYpe.

3TOT MeToA PEKOMEHAOBAH Ans paboTbl B CUTyaLMsX, He TPebytoLMX 6bICTPOW OTBETHOM peaKL MK U TOYHOW pery-
JIMPOBKM CKOpOCTU. Ero Hago BbIGpaTb NpU MCNONb30BaHMM OAHOIO Npeobpal3oBatens ans 06CnyKMBaHUs
HECKONbKUX aNeKTpoaBuraTenemn, eCnv napamMmeTpbl 3IEKTPOABUraTesNisi HEU3BECTHbI UTM HE MOXKET ObITb MPOU3-
BedeHa aBToOHaCTpoMlKa. [lnana3oH perynMpoBaHus ckopoctu 1+40.

1: BekTopHOe perynMpoBaHue HanpsxeHua 6e3 NpUMEHEeHUs AaTYMKOB.

JTOT MEeTOA PEKOMEHAOBAH AN NPUMEHEHUS C BbICOKUM KPYTALLMM MOMEHTOM NPKU Manon CKOPOCTHU U BbICTPOM
peaKLMK KpyTawero MoMmeHTa 6e3 He06X0ANMMOCTH KaKoro-M60 OTBETHOIO CUrHana No CKOPOCTH 3NEeKTPOABU-
ratens npu peryiampoBKe CKOPOCTU. [inanasoH perynmpoBaHuns ckopoctu 1+100.
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e A1-03 CbPOC

C6poc napameTpoB 1 BO3BpPaT K 3Ha4eHMaM no ymondaHuto. locne c6poca napaMeTpoB 3HavyeHne ByaeT aBTo-
MaTU4eCKM ycTaHoBMeHO Ha O.

Ne

HanmeHoBaHue QyHKLWK HacTtpoiiku

Mo ymonyaHuio

A1-03

Cépoc 0+3646

0

0: He npumensietca (N/A)

2538:
2541
2544
2546:
2638:
2641:
2644
2646:
3538:
3541:
3544:
3546:
3638:
3641:
3644
3646:

NMPUMEYAHME.

cpabartbiBaeT ang 2-npoBoaHon cxembl / 50 I, / 380 B
CpabatbiBaeT ans 2-nposogHon cxembl / 50 I / 415 B
CpabatblBaeT ans 2-nposogHomn cxembl / 50 I, / 440 B
CpabaTtblBaeT gnsa 2-nposogHomn cxembl / 50 I, / 460 B
CpabartbiBaeT ans 2-nposogHon cxembl / 60 I, / 380 B
CpabaTbiBaeT ans 2-npoBoaHomn cxembl / 60 1, / 415 B
CpabatbiBaeT ans 2-nposogHon cxembl / 60 I / 440 B
CpabaTtblBaeT ans 2-nposogHomn cxembl / 60 L, / 460 B
CpabatblBaeT gns 3-nposogHomn cxembl / 50 I, / 380 B
CpabartbiBaeT ansa 3-npoBoaHon cxembl / 50 1 / 415 B
CpabartbiBaeT ansa 3-nposogHon cxembl / 50 I / 440 B
CpabatbiBaeT ans 3-npoBoaHomn cxembl / 50 I, / 460 B
CpabatbiBaeT ans 3-npoBogHom cxembl / 60 I, / 380 B
CpabatblBaeT ans 3-npoBogHomn cxembl / 60 L, / 415 B
CpabatblBaeT gnsa 3-nposogHomn cxembl / 60 L, / 440 B
CpabartbiBaeT ansa 3-nposoaHon cxembl / 60 I, / 460 B

Ha 2220 nnan 3330.

MapameTpsbl, NpuBefeHHbIe B TabnuLe 6.1, Henb3s c6pPoCcKTb Npu HacTpoirkax A1-03

Ta6bnvua 6.1. Heo6Hynsiemble napaMeTpsbl

N2

HanmeHoBaHWe QyHKLMK

A1-02

Bbi6op mMeToaa perynupoBKu

d1-01

Bbibop wabnoHa «HanpsikeHuer»/ «qactotar» (V/F)

E6-05

CoxpaHeHue

P7-12

Bbibop mMeToAa yCTaHOBKU

02-03

Bbibop mMowHOCTM NpeobpasoBarens

e A1-04/A1-05 TMAPOJIb
Maponb ycTaHaBnnBaeTcs npu nomouwm napametpa A1-05 1 BBoauTcs npu nomolum napametpa A1-04 ansa pas-

610KMPOBaHMS.

Ne HanmeHoBaHue GyHKLWUK Hactpoiiku Mo ymonyaHuio
A1-04 Naponb 0000+9999 0000

A1-05 YcTaHOBKa napons

e [Maponb U YCTAHOBKA NAPONIA
* Ecnun Ha A1-05 ycTaHaBAMBaeTca Kakor-To apyroi naposnb, kpome 0000, nonb3oBatesib HE CMOXET pefaKTpoBaTh napa-
meTtpbl A1-01+A1-03 n A2-00+A2-15. [Ina pa3baoKMPOBKM AOCTyNa K napameTpam Hy}HO BBECTW NPaBWbHbIMA Naposb
Ha A1-04. Ecnu naposnb He 6bi1 yctaHoBneH, A1-04 nokaxet 3HaveHue nULL. Monb3oBatens CMOKET TONIbKO YCTaHOBUTb

naponb (A1-05). Ecnu ato 6yaet caenaHo, Ha gucriiee nossutca LtH. Monb3oBatesib MOMKET TOIbKO BBECTH YCTAHOBJ/IEHHbIV
naponsb (A1-04).
Ba)kHO cob6ntoaaTth NOPSAOK YCTAHOBKKU M BBOAA Napons.

31



.
I:K [naBa 6 [apameTpbl

Ta6bnuua 6.2.1. NopsifAoK yCTaHOBKKU napons

LLlarv ycTaHOBKM
1 Brntountb npeobpasoBatens. CHavana Ha aucniee nosiBUTCS MHAMKaLMS

2 Hawarb «<MEHIO» 1 Bbi6paTh A1-04

3 Hawarb «BBO[» onsa oto6paxeHus HacTporku A1-04.
MocKonbKy Naposb He 6bla YCTaHOBEH, Ha Aucnaee nosasutca nULL

4 | Ins Bbi6opa A1-5 Hamatb «<MEHHO»

5 | lns otobpameHns HacTpoiku A1-5 Hawartb «BBO»

6 | /[lns ycTaHOBKM Napons HaxaTtb Win N (Hanpumep, 1234)

N\

7 | Ana otobpameHus Hactporkn A1-05 Haxatb «BBO/»

ARRAAAAL

8 Mpw Bxoge B HacTporky A1-05 Ha gucnnee nosisutcs LtH

Tabnuua 6.2.2. Nopsaok BBOAa napons

Larn BBOAA
1 Hawarb «<MEHIO» 1 Bbi6paTh A1-04

2 [ns Bxopa B HacTpowky A1-04 Haxatb «BBO/». Ecnn naponb He 6bin ycTa-
HOBNEH, MHAUKaums nULL 6onblie He nosBuTCS

ARA

3 | Ans BBOAA NpaBUIbHOMO NapoNsa HaxaTb unm N
(Hanpumep, 1234) AN

4 | Anucnnei aBTOMATMYECKM BbIMAET M3 HACTPOMKK A1-04, NOCKO/bKY napameTpbl
pa36/10KMPOBaHI

e A2-00+A2-15 MAPAMETPbI, ONMPEAENAEMBIE MNONb30BATEJIEM: OT 1 10 16
Bbi6op Ao 16 napaMeTpoB U Ux Ha3HaveHue ang napametpos ¢ A2-00 go A2-31.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
A2-00+A2-15 | Onpepensiemble nonb3oBatesnem, ot 1 no 16 A1-00+F1-25

e CoxpaHeHHbie HEJABHO UCTPABJIEHHbIE MAPAMETPbI

CoxpaHeHHble napameTpbl MOXKHO MPOCMOTPETbL B OMNUMK AOCTYNa K NapameTpam, onpeaensiembiM Nofb3oBare-
nem. Ina Ha3HavyeHus cneumanbHblx napameTpos ¢ A2-00 no A2-15 napameTtp A1-O1 yctaHaBNMBaeTCs Ha 2.
CoxpaHeHHble napamMeTpbl ¢ A2-00 no A2-15 MOXHO 6yaeT NpPocMoTpeTb, ToNbKOo ecnn A1-01 ycTaHoB/EH Ha 1.

e A2-32 ABTOCOXPAHEHUWE ONPEAEJIAEMbIX MO/b30BATEJIEM MAPAMETPOB

BKtOYEHWE MK BBIKIOYEHWE pEXMMa aBTOCcoXpaHeHus ans napameTpos ¢ A2-08 no A2-15.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
A2-32 ABTOCOXpaHeHWe napameTpoB, onpeaensembix noab3osarenem |0, 1 1

0: Pa36nokupoBaHo.
[ns coxpaHeHns napameTtpa A2-32 Bpy4yHyto ycTaHaBnmMBaeTcs Ha O.

1: 3a6n0KMpOBaHO.

ABTOMaTMYECKOE COXPaHEHME caMbix NOCNEAHUX UCPaBEeHHbIX NapameTpoB ¢ A2-08 no A2-15 (Makcnmym
8 napameTpoB). Ecnu ncnpaBneHHbIX NapamMeTpoB 6o/bliue 8, coxpaHeHbl 6yayT TO/IbKO nocneaHune 16, a ctapble
yAaneHsol.
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6.2 [pynna b: NpnumeHeHne

b1 Bui6op paboyero pexmma

e bh1-00 BbIEOP CUITHAJIA YNPABJIEHWUA YACTOTON 1

BbI60p MCTOYHUKa CUrHanNa ynpaBiieHUs 4aCTOTON B yAaIEHHOM PeXMUME.

NMPUMEYAHUE. IMpwv BBOAE KOMaHAbI «[TYCK» ¢ yacToTtoii curHana ynpasnenus O [, an HUKEe MUHUMabHOM Y4acToThbl
CBETOBOW MHAMKATOP «Pab.» HAYHET MUraThb.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio

b1-00 Bbibop curHana ynpasieHus Yactoton 1 0+3 0

0: KHonoyHas naHenb
[JonyckaeTtcs aBa cnocoba BBOAa CUrHana yrnpaBfieHUsi 4HaCTOTOM.

e TlepexnioyeHne pexnMa CTyneHYaToro MSMeHeHUs CKopoCTH Mexay napametpamu L1-[] [ (Ha BbiBoAe LMdPoBOro
BX04a).

e BBOA KOMaH/bl C KHOMOYHOW NaHeNu.
1: BoiBoAbl Lienu ynpaBneHus (aHanoroBblii BXoA)

[o3BOSISET BBOAUTL BEIMYUHBI HAMPSXKEHUA WX TOKA B BUE aHa/IOrOBOro CUrHana ynpaBneHnsa 4acToTON
C MHOrodyHKLMOHanbHoro exoaa Al.

* BBop HanpsxeHus
BBoa HanpsikeHns Yepe3 MHOrodyHKLUMOHanbHbIM Bxog Al. Cm. Tabnuuy 6.4 ¢ HacTpoMKamu NapamMeTpoB.

Tabnuua 6.4. YnpaBneHus 4acTOTOM C UCNOSIb30BaHUEM CUTHAIOB HaMnpsiXKeHus

MaHenb |CurHanbl | HacTpoiiku napametpa [Tpmeyanus
Bbl60p ypoBHS | BbI6Op GyHKLMK Ycunenue | CmelneHve
CUrHana
Al 0+10B E3-00=2 E3-01=0 E3-02 E3-03 DIP-nepekntoyarenb Ha naHenn Al
-10+10B |E3-00=3 (ynpaB/iieHve 0CHOBHOW 4acTOTOW) CTOUT Ha V (HanpsiKeHue)

[lprBOA NEpeMEHHOrO TOKa

+V Anektponutanune 10 B, 20 mA

A1 Curnan ynpaseH1s 0CHOBHOW
4acToTOM (BBOLOM HanpsKeHus)

2 KOm

O
ot0p0 10 B
I &

AC 061Kt aHaNOroBbIV BX0J,

-V 3nektponutaHue -10 B, 20 MA

Puc. 6.1. HacTpoWika curHana ynpaBneHus 4acToTom (HanpsixeHnem)

Bce aHanoroBble BXoAbl MNOAKIOYAOTCS cornacHo puc. 6.1. DIP-nepekntoyaTens 4OMKeH ObiTb YCTAHOBEH
B nonoxeHue V (HanpsixkeHue).

* BBoj TOKa
BBoj TOKa Yyepe3 MHOrodyHKLUMOHanbHbIM Bxod Al. Cm. Tabnuuy 6.5 ¢ HacTporKamu napaMmeTpoB.

Tabnuua 6.5. CurHan ynpaBieHuna 4acTOTOM C UCNOIb30BaHWEM CUIHaNOB TOKa

Manens |YposeHb | Hactpoiikv napameTtpa MpumeyaHus
CurHana Bbi6op ypoBHA | Bbi6op dYyHKLMK Ycunenue | CveleHune
curHana
Al 0+20mA |E3-06=0 E3-07=0 E3-08 E3-09 DIP-nepekntoyatenb Ha naHenn Al
4+20mA |E3-06=1 CTOMT Ha | (TOK)
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DIP-nepekntovatens A2
NPMBOZA NEPEMEHHOIO TOKA Voo

+V 9nextponutaHne 10 B, 20 MA 1 ——— IEI

A1 YcuneHne OCHOBHOM YacTOThl

0+24 unm

4+20 MA AC 061 aHanoroBbIN BX0A,

-V AnektponutaHue -10 B, 20 mA

Puc. 6.2. HacTpoiKa curHana ynpaBfieHUs YacTOTOM TOKa

* [epexntoyeHne CUrHanoB ynpaBneHUs 0CHOBHOI/ BCnomMoraTe/ibHOW YacToTamMmu

Ecnn naHenb BxogoB Al HacTpoeHa Ha 3 (CUrHanbl yripaBieHUss OCHOBHOM/BCNOMOraTesibHOM YacToTaMn), MHO-
rOCKOPOCTHOM pexum 1 6yaeT cnenoBaTb CUrHaNy ynpaBieHMs 4acToTOM ¢ aHanorosoro exoaa. lNogpo6bHee

06 3TOM CM. Tabnuuy 6.12.

2: Bxoabi: MOBbILWWEHUE/MOHWXKEHUE.

[N9 NOBbILWEHUS UM NOHUKEHMS YaCTOTbl MCMONb3YIOTCA BXOAHbBIE KOHTaKTbl ¢ S1 no S6.

3: Cea3b no npotokony cBA3u Modbus.

Mo3BonseT ynpaBnaTh 4acTOTOW Yepe3 NpoTokon cBs3n Modbus. Hy»KHO yaoCTOBEPUTLCH, YTO KOMMYHUKaLIMOH-
HbIM NnopT RS-485/422 coeanHeH ¢ RJ45. NMoapobHee 06 aToM cM. B pasaene 11.

e b1-01 BbIBOP KOMAH/ZbI «[TYCK» 1

Bbi6op nctouHnKa komanabl «[MYCK» 8 JUCTAHLUMOHHOM pexnme.

N2 HanmeHoBaHWe GyHKLMK HacTtponku Mo ymonyaHuio
b1-01 Bbl6op Komanap! «[TYCK» 1 0+2 0

0: KHonouHas naHenb.
MNosBonseT Bbi6paTb KoMaHay «[MYCK» kHonKown «[TYCK» Ha KHOMOYHOM naHenu.

1: KoHTaKTHas naHenb Lenu ynpaBieHus.
Mo3Bonset nogavy KoMmaHAabl «[TYCK» yepes BXOHbIE€ KOHTaKTbl B C/leAyoWeM nopsaKe:
* 2 — NOPSAAOK NOAKNYEHNS NPOBOJOB.

[Ba Bxoga (Bnepepn/cron, Hasag/cton). E1-00 (S1 — BbI6op DYHKLMK) ycTaHaBNMBaeTcs Ha O (Bnepea,/cTon),
a E1-01(S2 — BbI6op dyHKLMK) Ha 1 (Hasag/cTon). CM. yKaldaHug Ha cTp. 112.
* 3 — NOpsAOK NOAKIOUEHUS NPOBOJOB.

MoaknounTb TPM BXoAa (BNepea, cTon, Bnepen/Hasan). YctaHoButb A1-03 = 3330 ans nepesarpy3kun npeobpa-
30BaTens U aBTOMaTUYEeCKOro pacnpeaeneHuns GyHKLUMI ynpaBneHus no TpemM NpoBoHMKaM yNpaBieHus ¢ noj-
KNOYEHUEM MX K KOHTaKTam S1, S2 1 S5. Cm. ykasaHus Ha cTp. 113.

2: Mpotokon cBa3u Modbus.

MNMo3BonseT nogaBatb KomaHay «[MYCK» yepes npoToKon cesdn Modbus. Cneayet y6eauTbes, 4TO NOpT
RS-485/422 nogknto4yeH K BbiBoAaM Lienu ynpasnenus J1 vn J4.
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e bh1-02 BbIEOP CITOCOBA OCTAHOBKH
Bbi6op cnocoba octaHoBKKW /1 ¢ npeobpaldoBatens npu BeBoge KomaHabl «CTOM» nnm otMeHe KoMaHabl «[TYCKb».

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b1-02 Bbl6op cnocoba ocTtaHOBKM 0+3 0

0: CUrHan oCTaHOBKHM

MpeobpazoBaTenib 3aMeanuT CKOPOCTb BPalLEeHWs 3NEeKTPOABMIaTeNs CoOrnacHo BpEMEHU 3aMeaieHnst, KoTopoe
no ymMosi4aHuio HactpoeHo B C1-01. daKTuyecKoe Bpems 3aMeaneHuns 6yaer MeEHATbCS B 3@aBUCUMOCTU OT MHEP-
LMK Harpy3Kku. Mpun 3aMeaneHnm Harpy3Kkun ¢ BbiICOKOM MHepLMen npeobpasoBaTtesb CHavyana nogact curHan
OCTaHOBKM, a 3aTEM Ha4YHET TOPMOXKEHME NOCTOAHHBIM TOKOM A0 MO/IHOM OCTaHOBKM aneKkTpoasuratens. Noa-
po6Hee 06 3ToM cM. «[pynna b2. TopMoKeHUE NOCTOSAHHbIM TOKOM».
e [Ins perynmpoBaHusi HanpsxeHus/yactotbl (V/F) ¢ pa3oMKHYTbIM KOHTYPOM, BEKTOPA YNPaBIEHNS C PA3OMKHYTbIM KOHTY-

pPOM M BEKTOpPa ynpaBieHns (¢a3oBon MOAYIALMEN C PA3OMKHYTbIM KOHTYPOM.

Ecnu BbixogHas yacTota nagaet Huxe b2-00, TopMOxKeHMe NOCTOAHHBIM TOKOM BO3MOKHO B TeHEHME YCTaHOBNEHHOIO

B b2-03 BpemeHu. Cm. puc. 6.3.

KomaHnpa «XO/[» BKN BbIKJ

BbixogHas yactoTa

BPEMA SAMEZJIEHMA
d1-08 - MUHUManbHas

BbIXOJHasA YacToTa
BPEMA TOPMOXEHHUA
b2-00 yaepaHue YacToThbl

NyCKa Npu CKOPOCTU «HONb»

b2-03
Bpemsi TOpMOMEHMS NOCTOAHHBIM TOKOM MPY 0CTAHOBKE
Puc. 6.3. CurHan ocTaHOBKM

NMPUMEYAHMUE. Ecnun BennunHa b2-00 meHble d1-08, TopMOXKEHUE MOCTOSHHBIM TOKOM A0NYCTUMO
NpY NafeHWMN BbIXOAHOM YaCTOTbl 0 YPOBHS HUKE BENUYMHbI HacTpoiikn d1-08.
1: iBMKEHHUE NO MHEPLUN 30 OCTAHOBKM.

Mpn nogave komaHabl «CTOMN» Nnpeobpa3oBaTtesb OTK/0YaeT CBOU BbIxobl. [1py aTOM aneKTpoaBuratens 6yaet
npofoKaTb paboTaTb N0 MHEPLIMM 4O OCTAHOBKM.

KomaHnpa «XO[» BKN BbIKN

BbixogHasa yactoTa

—~—— BbIKI0YeHe BbiXo40B NpuBOAa

CKopocTb MOTOpa |

Puc. 6.5. [IBnKeHWe No MHEPLIMK 10 OCTAHOBKHM

NMPUMEYAHUE. Mocne nogaun komanasl «CTOM» npeo6bpa3oBatenb 6yAeT UTHOPMPOBATL N0OYI0 NOJAaBaEMY0 KOMaHay
«[TYCK» j0 “CcTe4eHMs BpeMeHH, ycTaHoBNeHHOro B napameTpe P2-01. Henb3s nogasatb KOMaHay
«[TYCK», noKa aneKkTpoaBurateNb NOMHOCTbI0 HE OCTAHOBUTCA. 11s nepesanycKka anekTpoasuraTens
[0 €ro nosHOM 0CTaHOBKM CneayeT UCnoib30BaTh GYHKLMIO TOPMOKEHUSA NOCTOSHHBIM TOKOM MPKU NyCKe
(cm. b2-02) 1 dyHKLMIO 3anpoca cKkopocTh (cM. b3).
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2: Topmo)keHue NOCTOAHHBLIM TOKOM.

Mpu nogayve komaHAabl «CTOMN» NpeocbpasoBaTe/b aKTUBUPYET TEKYLLME HACTPOMKK b2-01 ana aneKktpoasuratens
nocsne Ucte4yeHnss MMHUMasibHOro BPEMEHMU, yCTaHOBNEHHOrO B napametpe P2-01. Bpems ocTaHOBKM Npu Top-
MOXEHMM MOCTOAHHBbIM TOKOM 3Ha4YMUTENIbHO MEHbLLE BPEMEHN OCTAHOBKM B PEXUME ABUKEHUS MO UHEPLMMN.

Komanga «XO» BKN BbIKN
BbixogHasi 4acTtoTa b2-01 MOCTOAHHbIN TOK TOPMOKEHUS
.
| Bpemsi |
CHOpOCTb MOTOpa | TOpMO)KeHMFI DC‘
— \

WHepumna BpalieHnsa MoTopal |
| \

L

P2-01 MMHMManbLHOE Bpems
B OCHOBHOM 6/10Ke

Puc. 6.6. TopmoxkeHne Tokom DC a0 0CTaHOBKM

BpeMsl TopMOXKEHNUSA MOCTOAHHBLIM TOKOM onpeaensetca yHKumnen b2-03 (Bpems TOPMOKEHUS MOCTOSHHbIM
TOKOM MpW OCTAHOBKE) M BbIXOAHOW YaCTOTOM B MOMEHT nogaaym komaHabl «CTOIl».

Bpemsa TopMOXKeHUs NOCTOsAHHBIM TOKOM = b2-03 x 10 x BbixogHas YacTtoTa / d1-02 (MaKcuManbHas BbixogHas
yacToTa).

BPEMA TOPMOX EHMA TOKOM DC

b2-03+ 10

b2-03

1
10% 100 %
BbIxofHas 4acToTa B MOMEHT MaKcKuManbHas BbIX0AHas
noaayn KomaHabl «CTOM» 4yacToTa

Puc. 6.7. Bpems TOpMOXKEHUSA MOCTOSTHHBbIM TOKOM 3aBWUCHUT OT BbIXOAHOM YaCTOTbl

NMPUMEYAHUE. B cnyyae neperpysku no Toky He06X04UMO YBENNYUTb NPOAOTKUTENBHOCTD MUHUMaIbHOIO
Bpemenu B P2-01.

3: Pa6ota no nHepuum 10 0OCTAHOBKM C NPUMEHEHUeM Talimepa.

Mpn nogave komaHabl «CTOMN» Nnpeobpa3oBaTtenb OTK/IOYAET BbIXObl U 3NEKTPOABMIaTeNb paboTaeT Nno UHep-
LMW O MNOTHOW OCTAHOBKMW. [10 UCTEYEHUS BPEMEHM OXKMaaHUs (1) npeobpasoBaTenb 6yaeT MTHOPUPOBATh
no6ble KomaHabl «[MMTYCK».

KomaHnpga «XO[»
BKJ BbIK/I BKN BbIK/ BKN | BbIKN BK/

BbixogHas yacTtota Bbixoabl npMBOAA OTKAKYEHBI

Bpems oxugaHus t
Puc. 6.8. Pa6oTta no nHepuum 4O OCTaHOBKU C TaMepPoMm
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Bpems oxungaHusa t onpenenseTcs BbIXOAHOM YacTOTON, ecnn KomaHaa «CTOlMN» nogaHa Npu akTMBaLMK BPEMEHH
3amennenuns. Hanpumep, ecnu Bpems 3ameaneHuns coctaBnseT 10 ¢, MakcuManbHas Yactota — 50 [,

a KomaHpaa «CTOTl» BBOAUNach, Korga 4acTtota coctaBnsina 25 [, Toraa Bpems 0XXuaaHUs COCTaBUT:

(25T, /50M)x10c=5c.

e b1-03 BbIEOP PEXMMA BPALLEEHWA B OBPATHOM HAMPABJIEHWUA

CnepnyeT onpeaennTb BO3MOXHOCTM BPallleHUst B 06paTHOM HanpaBaeHuu. Ana paaa npu6opos (HacoCoB U BEH-
TUNATOPOB) 06paTHOE BpalleHMe MOXKET Co3aaThb NPoGeMbI.

Ne HanmeHoBaHue QyHKLMK HacTtpoiiku Mo ymonyaHuio
b1-03 Bbl60p BpalleHns B 06paTHOM HanpaBieHUn 0,1 0

0: BpaweHue B 06paTHOM HanpaBieHUU RONYCTUMO.

lMpeo6pazoBaTtenb NpUuHUMaeT KoMaHAabl «[TYCK» Ha BpalleHne aneKkTpoasuraTesns B NpsiMoM 1 06paTHOM
HanpaBneHUM.

1: BpaweHue B 00paTHOM HanpaBJeHUN HERONMYCTUMO.

MpeobpazoBatesib MOXKET NpuHUMaTb KomaHay «[MYCK» Ha BpalleHre TONbKO B NPSAMOM HanpaBieHU K.

e b1-05 JENCTBUE KOMAHZbI «TYCK» MOC/E NEPEK/IIOYEHNA

MCTOYHMK Nogavym KoMaHabl MOXHO NepeKstoyaTh HaxaTueM KHOMKK «MecTHO/[JUCTaHLMOHHO» Ha KHOMOYHOWM
naHenun. MHorodyHKLMoHanbHble Bxoabl E1- [ = 3 (BbIGOp: MecTHo/ancTaHumoHHo), E1-[ [ = 4 (BbiGop
MCTOYHMKa NoJayn KomaHabl 1/2). Cm. napameTpbl rpynnbl E1 v «MecTHO/AMCTaHUMOHHO», BbIGOP KHOMKM
dyHKUMKM (02-00).

AKTMBaLMS M feaKTnBaLMs 3alunTbl BO n3berkaHune nogayn komanabl «[TYCK» ¢ HOBOro MCTOYHMKaA NpUBOAUT
K PE3KOWM Nnojadve curHana aneKkTpoaBuraTens, ecnv nepeaadya KoMmaHabl NePEXoanT OT CTaporo UCTOYHUKA

K HOBOMY.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b1-05 Mopaya Komanabl «[YCK» nocne nepeknioyeHmns 0,1 0

0: UrHopupoBaHue nogaun KomaHabl «[YCK» oT HOBOro MCTOYHUKA.

Ecnu nogaetca komaHaa «[MYCK» oT HOBOro UCTOYHMKA, Npeobpa3oBatesib He 6yaeT 3anycKaTb MW OCTaHaBn-
BaTb TEKYLLYO OMepaLuio, eCi BO BPeEMS HEE NPOM30NAET NEPEKIIOYEHNE OT CTAPOro MCTOYHUKA NoAaum
KOMaHA Ha HOBbIN. Npeobpa3oBaTteb MOXKET Ha4aTb paboTy TONIbKO Noc/e Toro, Kak KomaHaa «MYCK» 6ynet
OTMEHeHa W nojiaHa CHoBa.

1: Mpuem KomaHpapb! «MYCK» oT HOBOro UCTOYHMKA.

NPEAYNPEXXOAEHUE! Ecnv nopaetcs komanaa «[MYCK» 0T HOBOroO MCTOYHMKA, Npeobpa3oBatesb NPUMET ee
¥ HEMEZLJIEHHO 3anyCTUT 3NEKTPOABMUIaTeNb Cpasy Nnoc/ie NeperniodeHns oT CTaporo UCTOYHUKA
K HoBOMY. [lepes nepexrnto4eHnemM UCTOYHUKOB NOJAYM KOMaHA HyXHO 063aTeNbHO YAanWTb NepcoHan
OT 3NIEKTPUYECKUX COEMHEHNI 1 paboTatoLLero 060pyA0BaHUA. B NpOTMBHOM Ciyyae AW MOTYT nony-
YUTb CepbesHbIe TPaBMbl.

* b1-06 BbIBOP KOMAH/IbI «[TYCK» B MPOLIECCE MPOrPAMMWPOBAHUA

Mo coobparkeHnsM 6e30nacHOCTM Npeobpas3oBaTtesb He BocrnpumeT KomaHay «[MYCK», ecan KHoOMoYHasa naHesnb
B 3TO BPEMS UCMNONb3YETCA /19 peAaKTMPOBaHUA NapaMeTpoB B peXMMe NporpaMmmMpoBaHus. Ecnu Bce ke
nogaya Takon KOMaHAbl BO BPEMS NPOrpaMMMpPOBaHNS OKaxeTcs He0b6XoANMMOW, cieayeT YCTaHOBUTb 3TOT
napameTp Ha 1.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b1-06 Bbi6op komaHab!l «[YCK» npu nporpamMmupoBaHum 0+2 0

0: Komanpa «[YCK» HegocTynHa BO Bpemsi NporpaMMuUpoBaHus.

KomaHga «[TYCK» HegocTynHa, Koraa KHoMo4YHas naHenb UCMoNb3yeTcs ANs peAaKTMpoBaHuUs napaMeTpoB
BO BpeMs MporpaMmMmnpoBaHms.

1: Komanpa «[YCK» goctynHa BO Bpems nporpaMMupoBaHus.

KomaHnga «[MYCK» gocTynHa, Koraa KHoMno4YHas naHeNb MCNonb3yeTcs A5 peAaKTMPOBaHMA NapamMeTpoB
BO BpeMs MporpaMmMmnpoBaHms.
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2: 3anpeT NporpaMMMpoOBaHUA BO BPpeMs padoThbl.

PexxMM nporpaMmMmpoBaHus He MOXKET OblTb BOCNPOU3BEEH Ha AMUCIee B npoLecce paboTbl, Kpome GyHKLMK
npocmMoTpa rpynmnel napameTtpos U.

* bh1-10 KOMAHZA «11YCK» MPW BKJTKOYEHWK

Mpeo6pasoBaTeb ONpeaenaeT, NPUHUMaTh TM60 UTHOPUPOBATL AUCTAHLIMOHHO NMoAaHHY0 KoMaHay «[TYCK»
MPU BKIIOYEHUN.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio

b1-10 Komanpaa «3AMYCK» npu BKAKOYEHNUM 0,1 0

0: UrHopupoBartb.
Mpeo6pazoBaTtesnb UrHOpPUpPYeT KomaHay «[MYCK», nogaBaemyto npu BKIOYEHUN.

NMPUMEYAHUE. Mpwv nogaye KomaHabl «[YCK» B ANCTAHLMOHHOM PEXMME NPU BKAOYEHUM Npeobpa3oBaTens HaunHaet
murate CUA. NMpeobpasoBaTtenb 3anyCcTUTC TONbKO Nocae 0TMeHbl KoMaHabl «[TYCK» 1 ee noBTOpPHOM
nogayv.

1: MpuHaTb.

MNpeo6pasoBaTenb NPUHUMAET AUCTAHLUMOHHO NoaaHHyo KomaHay «[MYCK» npu BKIOYEHUM U HEMEAIEHHO 3any-
CKaeT afieKTpoaBUraTesb.
NPEAYNPEXXOEHUE! Cneayet yaoCTOBEPUTLCA, YTO NPUHATHI BCE MEPbl NPEA0CTOPOKHOCTH, NEPCOHAN HAXOAUTCS Ha paccTo-

SHUW OT ANIEKTPUYECKMX COeaUHEHNUN 1 paboTatoulero o6opynoBanus, MEPEL nepekitoyeHnemM UeTou-
HUKa Nofayun KomaHna. B npotMBHOM cnyyae itoan MOryT NoAYYUTb TPaBMbI.

e bil-12 BO3MOXHOCTb BbIEOPA MECTHOIO/AMCTAHLUMOHHOIO MCTOYHMKA BO BPEMA PABOTHI
Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b1-12 B03MOXHOCTb BbIGOPA MECTHOIO,/ AMCTAHLMOHHOIO UCTOYHMKA 0,1 0

nojjayn KoMaHz Bo Bpemsi paboThl Npeo6pa3oBaTes

0: ®yHKLUMA HefoCTyNHA.

lNepekntoyeHne ¢ MECTHOIO Ha AUCTAHLMOHHbIM UCTOYHMK HE MOXKET OblTb OCYLLECTBJIEHO, laXKe eC/in BO BPEMS
paboTbl Npeo6pa3oBaTens BKIOYEH BbIBOA «MeCTHbIN/NCTaHLUMOHHbIW».

1: ®yHKUMA pocTynHa.

MNepeKnoyeHmne ¢ MECTHOIO Ha ANCTAaHLMOHHbIA MCTOYHMK MOXKET ObiTb OCYLLECTBIEHO, ECNM BO BPEMS PabOThl
npeobpa3oBaTtens BKAOYEH BbIBOA «MeCTHbIN/AUCTaHLUMOHHbIN».

Ecnn UCTOYHUK Nodayn KoMaHA nepekntovaeTcs oT AUCTaHLMOHHOMO K MECTHOMY, Mpeo6pa3oBatesib MPOACKUT
paboTy Ha NpeXHen YacToTe, 3aA4aHHON AUCTAHLMOHHBIM UCTOYHMKOM. HO ecnn nepeknio4eHne NpoucxoanT

OT MECTHOIO UCTOYHMKA Ha AMCTaHLMOHHBIN, Mpeobpa3oBaTtenb HeMea1eHHO HayHeT GYHKLMOHMPOBaTb B 3aBU-
CUMOCTM OT YacToTbl U KOMaHAbl «[TYCK», nofly4eHHbIX OT ANCTaHLIMOHHOIO UCTOYHUKaA (MapameTp b1-12 He orpa-
HWYMBaeTcH napameTpom b1-05).

NPEAYNPEXAEHUE! CnefyeT yA0CTOBEPUTLCS, YTO YACTOTa U PEXUM PaboTbl KOPPEKTHBI, NPU NEPEKTIOYEHNM UCTOYHMKA
C MECTHOrO Ha AUCTaHLMOHHbBIA BO Bpems paboTbl npeobpasoBarens.

e bh1-13 BbIEOP HA KHOMOYHOW NAHENU PEXUMA «BNEPEZ/HA3A[»
Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b1-12 Bbl6Op Ha KHOMOYHOW NaHenn pexuma «Bnepes» Uin «Hasag» 0,1 0

0: ®yHKLUMA HefoCTyNHA.
MepekntoyeHne Ha KHOMOYHOW MaHenn PexmmoB «Bnepea,/Ha3aa» HEBO3MOMKHO.

1: OyHKuuMA focTynHa.
MepeKknoyeHne Ha KHOMOYHOWM NaHen PEXUMOB «Brnepes,/Ha3a» BO3MOXKHO.
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b2 TopmoxeHne NnocTosiHHbIM ToKoM (DC)

e bh2-00 TOPMOMEHWE NOCTOSAHHBIM TOKOM (YAEPXAHWE HYNIEBOM CKOPOCTH)

DyHKUKMA akTMBHA. Onuma b1-02 (BbIGOp cnocoba 0CTaHOBKM) ycTaHOBEHa Ha O (TOPMOXKEHUE BblGErOM).
Ne HavnmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHutio
b2-00 HacTpoiKa 4acToTbl TOPMOKEHUS NOCTOSAHHBIM TOKOM 0,0+10,0 Ty 0,5Tu

3Ta GYHKLMA paboTaeT Nno-pa3HoMy B 3aBUCHMOCTH OT BbIGPAHHOIO croco6a ynpaBieHus.

Ecnn BbIxogHas YacTtoTa NagaeT HUXKE YCTAaHOBIEHHOM BETMYMHbI, TOPMOXKEHME MOCTOAHHbLIM TOKOM A0MNYCTUMO
B T€4EHME BPEMEHMU, 3aAaHHOro ans b2-03 (TopMOKeHME MOCTOSAHHLIM TOKOM MPU OCTaHOBKE).

d1-08 BbIxoaHasA YyacToTa
b2-00 Ha4yano TOPMOKEHMSA C NOANUTKO
MOCTOSAHHBIM TOKOM

BbixogHast \ ,,,,,,,

yacTtoTa

TopMmoxkeHue
NOCTOSHHLIM TOKOM

/

b2-03
Bpems oxuaaHua npu ocTaHOBKe

Bpems

Puc. 6.9. BpeMs TOpMOXKEHUSA MOCTOSTHHBIM TOKOM MPU OCTaHOBKE

NMPUMEYAHUE. Ecnu yactota Havana TopmoxeHus (b2-00) 6yaeT HUKe MUHUMANbHOW BbIXOAHOK YacToTsl (d1-08),
TOPMOXEHWE HAYHETCA C MMHUMaNbHOW BbIXOAHOM YacToToi (d1-08).

* b2-01 BEJIN4MHA TOKA NPY TOPMOXEHWW MOCTOAHHBIM TOKOM

BennunHa Toka TOPMOXKEHMWS yCTaHaBIMBAETCA B NMPOLIEHTHOM BblPaXKeHWW K HOMUHaNIbHOMY TOKY Npeo6paso-
BaTens. Ecnu HacTpoutb napameTp Boile 30 %, Hecyllas YacToTa aBToMaTUiecku ynaget ao 1 ki,

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b2-01 MOCTOAHHBINA TOK TOPMOKEHNA 0+100 % 30 %

BennynHa NOCTOAHHOIO TOKa TOPMOXKEHWS BIIMSAET Ha MOLLHOCTb MarHUTHOIO MONS, YAePKMBaIOLLEro Basl 3/1EKT-
poaBuratens. HYem Bbllle BeNMYMHA TOKa, TEM 60Jblie OYAET HarpeBaTbCa ANIEKTPOLABUraTeNb. He cneayeT ycTta-
HaB/IMBaTb 3TOT NoKasaTe/b Bbllle YPOBHS, HEOO6X0AMMOTrO A/15 YAEPXKaHWUa Bana afleKTpoaBUuraTens.

e b2-02 BPEMS#A TOPMOXEHWSA NMOCTOAHHBIM TOKOM MPU 3ANYCKE

Heo6xoanMMo ycTaHaBIMBaTb BPEMS TOPMOXKEHMUS NMPW 3aMyCKe A1 OCTAaHOBKM paboTaloWwero no MHEPLIMK 3/1eK-
TpoaBuratensa nepej ero NoOBTOPHbIM MYCKOM WM AN MPUMEHEHNSA MOMEHTa TOPMOXKEHUS NPK 3anycKe, Koraa
HEe0O6X0AMM BbICOKMI MOMEHT nycKa. Npu yctaHoBKe 0,00 pyHKLNSA HEAOCTYMHA.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
b2-02 Bpems TOpMOXEHUS NOCTOSHHBIM TOKOM NPU 3anycKe 0,00+99,99 ¢ 0,00c
NMPUMEYAHUE. lMonbiTKa 3anycTuTb paboTalolLMin N0 MHEPLMK 3NEKTpoaBUraTeNb 6€3 MCNO0b30BaHMS

GYHKLMM TOPMOMKEHUS NTOCTOSHHBIM TOKOM MM 3aNpoca CKOPOCTM MOMET Bbi3BaTh OlKGKY OV (nepeHa-
npsikeHue) unm 0C (neperpysky no TOKy). 1S 0CTaHOBKM 3NEKTPOABMUIaTeNs HYHO No/b30BaThCS TOP-
MOMEHMEM MOCTOSIHHBLIM TOKOM UK DYHKLMEN 3anpoca CKOPOCTH A1s onpeaeneHus CKopocTy
BPALLEHHs 3NEeKTPOABUraTeNs nepes ero nepesanyckom.

e b2-03 BPEMA TOPMOXEHWA NOCTOAHHBLIM TOKOM MPU OCTAHOBKE

[lna ocTaHOBKM BpallaloLerocs no MHepLUMKn aneKkTpoaBuraTens cneayeT ycTaHOBUTb BPEMS TOPMOXKEHUS NMOCTO-
AHHbIM TOKOM. [Mpn HacTporke 0.00 GyHKLUMS HeaOCTYMHa.

Ne HavnmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
b2-03 Bpems TOpMOXEHMS NOCTOAHHBIM TOKOM NMPU OCTAHOBKE 0,00+99,99 ¢ 0,5¢
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b3 3anpoc ckopocTH

DyHKLMA 3anpoca CKOPOCTU NpeaHasHadYeHa Ans onpeaeneHns CKopocTu paGoTatolLlero no MHepPLIMK 3NEKTPO-
ABWraTens U 3anycka aNeKTpoaBUraTens u3 pexxmmMa TeKyLlen CKopocTh 6e3 ero 0CTaHOBKMU. Mpu KpaTKoBpe-
MEHHOM OTKJTIOYEHWUM 3HEPrUK Npeobpas3oBaTeslb OTKIIIYAETCA, a ANIEKTPOABMIaTeNb MPOJO/IKAET BPaLLaTLCA
Mo MHEepLMKU. 3anpoc CKOPOCTU NMOMOXKET Npeo6pas3oBaTento onpeaeTh CKOPOCTb PaGoTaloLLErO N0 UHEPLIMK
3NEKTPOABUIaTENS 1 CPA3Y Xe nepesanycTuTb ero. MeTo oCHOBaH Ha onpeaeneHuun Toka. Heo6xoanmMo cneao-
BaTb MPUBEAEHHbLIM HUXE HACTPOMKaM M YKa3aHUAM.

e bh3-00 HACTPOMKA ®YHKLIMW 3ANPOCA CKOPOCTU
Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuio
b3-00 HacTpoiika 3anpoca CKopoCTu 0+2 0

0: OTKnOYeHa.

1: BKioueHa, 1 CKOpoCTb 3anpoLueHa No camoii BbICOKOM YacToTe.
2: BKknroyeHa, U CKOPOCTb 3anpoLueHa 4acToTol ynpaBJieHuUs.

3: Pe3eps.

4: Peseps.

e b3-01 PABOYWH TOK ®YHKLMK 3ANPOCA CKOPOCTH

Heo6x0a1MM0 yCTaHOBUTb BEIMUYMHY TOKa B NMPOLEHTHOM BbIPparKEHMU K HOMUHaIbHOMY TOKY Npeo6pa3oBaTeng,
HUXKE KOTOPOM DYHKLIMS 3anpoca CKOPOCTU ByaeT AeaKTMBUpPOBaHa. Takon napamMeTp 06bl4HO He TPebyeT HUKa-
KMX n3MeHeHUI. Ecnm npeobpa3oBaTteib HE MOXKET 3amnyCTUTb 3/IEKTPOABUraTENb, CeayeT YMEHbLUNTb 3Ty
HaCTPOMKY TOKa.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b3-01 Tok 3anpoca ckopocTn 0+100 % 80 %

e b3-02 PE3EPB

e bh3-03 3ANPOC CKOPOCTK — BPEMA OXMOAHNA

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b3-03 Bpewms oxunaaHusa B 3anpoce CKOPOCTH 0,0+100,0 ¢ 0,2¢

b5 [MWNA-perynupoBaHune

MNA-perynupoBaHue — nponopunoHanbHoe (M), nHterpansHoe (N) n anddepeHumnansHoe () perynmpoBaHue
NS CBEAEHUS 10 MUHMMYMa PacXoXAeHUM MeXay ueneBon BeMYNHOM 1 aHHbIMK o6paTHon cBa3u M.

e [l-perynupoBaHue

PerynupyeT nponopLnoHanibHOE COOTHOLLEHWE YCUNEHNS U IMHEWHOTO OTKIOHEHMS. C MOMOLLbIO OAHOMO TONIbKO
M-perynMpoBaHuns OTKIOHeHKE He ynageT go O.

e W-perynupoBanue

Perynupyet nHterpanbHbii GaKTOp OTKIOHEHUS /1 MUHUMU3aLUUK PACXOXAEHUN MEXKIY LIeNeBON BENNYNHOM

MNA v naHHbIMK 06paTHOM cBSA3U. OgHAKO QYHKLNSA HENPUIOoAHAa ANS PEryIMPOBaHUSA BO BPEMS ObICTPbIX U3Me-
HEHWW Harpy3KMu.

e [Jl-perynupoBaHue
YBENMYMBAET KOHCTAHTY BPEMEHW C MPOU3BO/HOM BEIMYMHOW OTKIIOHEHUS (KPUBOW OTKIIOHEHNS) AN Npeaonpe-

[leNeHns pacxoxaeHus, a 3aTem obaBngeT aToT NoKasarenb K Beoay NMN/. Takum o6pa3om, Npon3BoaHOE
COOTHOLLIEHWE UCMOb3YETCH ANS yNpaBieHUs TOPMOXKEHNEM U BUGPaLIMEN.

,El,-perynMpOBaHme MOXET Bbl3BaTb HECTAOW/IbHOCTb M3-3a TOr0, YTO MOMEXU CUTHANa OTKIIOHEHWS CUSTbHEE.
MNonb3oBaTbCA I'I-perynMpOBaHmeM MOXHO TOJIbKO B C/lly4ae HEeo6Xo0ANMOCTH.

e [lelictBue cuctemol MUJ-perynupoBanmns

CM. nokasaHHoe HUKe aencteue cuctemnol MNA: Kak perynupoBaHue I, U 1 [ UBMEHSET BbIXOAHYIO HacToTy,
Korga pacxoxaeHue mexay uenesou sennymHon NN v gaHHbiMM 06paTHON CBA3M ABASETCSH NOCTOSHHbIM.
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¢ [lpumeHenue cuctemsol NNUA-perynupoBanus

DYHKLUMA MOXKET 6bITb UCNOSb30BaHa 4719 CNeayloLnX Lenen.
MpumeHeHne Onucaxune Jlatunkm
PerynuposaHune ckopocTtu Perynupyet ckopocTb MexaHu3ma o TaxomeTp

3aflaHHOM CKOPOCTU. CUHXPOHU3MPYET CKO-

POCTb MallKH OT Apyrx MalnH B Ka4ecTBe

LIeNIeBOM CKOPOCTU

PerynuposaHve gaBneHus O6ecneynBaeT NOALEPKAHKUE NOCTOAHHOTO | laTymK AaBneHus
YPOBHS JaBNeHUs

YnpaBneHue NoToKOM 06ecneynBaeT NOCTOSHHbIA YPOBEHb NOTOKA | [laT4MK NOTOKa

TemnepaTypHbI KOHTPO/b C nomMoLb0 BEHTUIATOPA NOALEPHKMBAET Tepmucrop, Tepmonapa

MOCTOSIHHYIO TEMNepaTypy

e Mertoabl BBOAa LeneBbix napamerpos MUJ,

Lleneson napametp NN MOXHO BBOAUTb C UCMONb30BaHWUEM METOA0B, YKa3aHHbIX B Tabnuue 6.6. Npu BBOAE
Cpasy HECKOJIbKUX LiefIEBbIX MapaMeTPOB BbI6GOP 6yAeT OCYLIECTBAATLCA MO NPUHLMMY NPUOPUTETHOCTHU. Mpu-
mep: ecnun E3-01 = 9 (uenesor napameTp), a E5-00 = 2 (Torke), B KayecTBe Lenesoro napametpa NN éyaet

BblOpaH curHan ot Al.
Tabnuua 6.6. IcTo4HUKKM aNna BBOAaA LieneBblx napameTpos MNJ,

MpuroputeTHoCTL McTouHnKK BBOAA HacTtpoinku
Bbicwas* KoHTakt Al Yctanosutb E3-01 Ha 9 (Lenesoit napametp ML)

KoHTakt A2 YcraHoButb E3-07 Ha 9 (uenesor napametp MUAI)

KoHTakT RP YctaHosutb E5-00 Ha 2 (Lenesoit napametp ML)

MNapametp b5-18 YcraHoBuTb b5-17 Ha 1 1 BBecTM LeneBoi napametp MU/ B b5-18
Huswas Pernctp Modbus YcraHoBuTb pa3psg 1 B pervctpe Modbus O00FH Ha 1 (BBOA Lene-

Boro napamertpa NKA) v seectn Lenesoi napametp 8 0006H
NMPUMEYAHUE. Ecnun 06a BbiBoaa Al 1 A2 HacTpoeHbl Ha 9 (ueneBoi napametp MNA), BO3HUKHET OlIMOKa
OPEQ7.

e CnocoObl BBOJA AaHHbIX 06paTHoii cBa3u MUJ,

EcTb aBa crnocoba BBoAa. [lepBbii: BBOAUTCHA O[MH CUTHaN AaHHbIX 06paTHOM CBA3K Ana o6blyHoro MNUA-perynu-
poBaHusa. Bropoi: BBOAATCA ABa CUIHaNa Ansl PEryMpoBaHUs PacxoraeHma mexay HUMKU. O6bI4HbIA NapaMeTp
o6paTHoM cBA3n NMN/[;: BbiGMpaeTcs CUrHan AaHHbIX 06paTHOM CBA3KU U3 UCTOYHWKA, YKa3aHHOro B Tabnuue 6.7.

Tabnuua 6.7. ICTOYHMKM CUrHana napameTpa obpaTtHom ceasu MNA

MCTOYHMKM curHana Hactpoiku

KoHtakT A1l YcraHosutb E3-01 Ha 8 (06patHas csssb MUA)

KoHTakt A2 YcranoButh E3-07 Ha 8 (06paTHas cBsizb ML)

KoHtakT RP YcraHosutb E5-00 Ha 1 (06patHas csasb MN/)

NMPUMEYAHUE. MpK HazHa4YeHWKU HECKOBbKUX UCTOYHWUKOB BBOAA NapameTpa 06paTtHom cBsidu MU BOSHUKHET OLMOKa
oPE09.

e NudpdepeHumanpHas oopaTtHas csasb MU
Bbi6bop BTOpOro curHana obpaTtHomn cea3u MU/, ncnonb3lyemMoro ans pacyeta pacxoxaeHus B Tabnuue 6.8.
HasHa4yeHune BBOJa AnddepeHumanbHOn 06paTHOM CBA3N aBTOMaTUYECKN aKTUBUPYET GYyHKLUMIO AnddepeHLn-

anbHOM 06paTHOM CBA3MW.
Tabnuua 6.8. UCTOYHUKK anddepeHumansHom obpaTtHomn ceasu MU

McTouHMK curHana anddepeHumanbHon obpatHon ceasu MU HacTpoiku

KoHTakT Al YcraHosutb E3-01 Ha 10 (auddepeHunansHas obpatHas CBA3b)
KoHTakt A2 YctaHoButb E3-07 Ha 10 (anddepeHumanbHas o6paTHas CBa3b)
NMPUMEYAHUE. Mpv Ha3Ha4YeHUM HECKONBbKMX UCTOYHUKOB AnddepeHumnanbHoi obpatHow ceasu NMUL

BO3HMKHET OWwKnbKa oPED9.
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e b5-00 HACTPOWKA NWA-PEMY/IMPOBAHKA
BrntoyeHue nnu BoiKItodeHne dyHKumm M4 n Bei6op pexkuma MAL.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-00 Hactpoika MUJ-perynupoBanus 0+4 0

0: MUA-perynupoBaHne OTKIHOYEHO.

1: BoixogHas 4yacTorta = Bbixog 1 MUJ.

MNA-perynupoBaHue BKIOYEHO. [ (aMddepeHumanbHoe)-perynnpoBaHume curHana pacxoxaenus (U4-01)
MEXay LlefIeBbIM NapamMeTpoM M AaHHbIMU 06paTHON CBSA3M MO BbIXOAHOW YacToTe.

2: BoixogHas yacToTta = Bbixoa 2 MMUJ.

MUA-perynupoBaHue BKItOYeEHO. [ (anddepeHumnanbHoe)-perynnpoBaHme curHana pacxoxaexms (U4-05)
MeXAy LieneBbiM NapameTpom U JaHHbIMW 06paTHOM CBSI3M MO BbIXOAHOW YacToTe.

3: BoixoaHas yacToTa = yactoTa ynpasneHus + BbixogHas yactora 1 MAA.

MNA-perynupoBaHue BKIOYEHO. [ (aMddepeHumanbHoe)-perynnpoBaHme curHana pacxoxaenus (U4-05)
MEXIy LiefieBbIM NapaMeTpoM U AaHHbIMKU 06paTHOM CBA3K € f06aBNEHNEM YaCTOThbl YrpaBieHUs B KayecTBe
BbIXOAHOWM YacTOTbl.

4: BoixogHas yacToTa = YyacToTa ynpaBneHus + BbixogHas yacrtora 2 MU

MUA-perynupoBaHue BKItOYeEHO. [ (anddepeHumnanbHoe)-perynnpoBaHme curHana pacxoxaexms (U4-05)
MEeXAy LieneBbiM NapameTpoM U JaHHbIMW 06paTHOM CBS3M C J06aBEHNEM HYacTOTbl yNIpaB/EeHUS B Ka4yecTBe
BbIXOAHOWM YacCTOThlI.

e b5-01 HACTPOWKA NPOMOPLIMOHAIBHOIO YCUNEHUSA (1)
HacTpoiKka nponopunoHanbHoro ycunenus ans ssoga M.

Yewm 60nblie 6yaeT Ben4MHa HaCTPOMKKM yeunenus I, TeM MeHblle pacxoxaeHne, u HaobopoT. OgHaKo
NpW yCTaHOBKE CMULLIKOM 60/bLION BEIMYMHBI MOTYT MOSABUTLCS BUBPaLIMK.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-01 HacTtpoiika nponopuroHanbHoro yeunenus (M) 0,00+25,00 1,00
e b5-02 HACTPOMKA BPEMEHW WHTETPUPOBAHWA (n)

Mpyn NpUMMEHEHMM TONbKO NPOMOPLMOHANbLHOMO PErynnpoBaHna BO3HUKAET pacxoxaeHne Mexay LeneBbiM
napamMeTpoM U IaHHbIMKW o6paTHoM cBA3u MNMN. Heob6xoamMmMo HacTpoUTb BpeMS UHTerpupoBaHus (M) ansa cokpa-
WEHNS PaCXOXKAEHMS, @ TaKKe YCTaHOBUTb BPeEMS 415 pacyeTa UHTerpmposanus Beoga NN, HYem meHble
OyaeT BpeMs MHTErpupoBaHus, Tem GbiCTpee ByaeT yCTpaHEHO pacxoXKaeHue, 1 Hao6opoT. OaHaKo

MPW HAaCTPOMKE CNULLKOM 60NbLIOM0 3HAYEHUS MOTYT BOSHWKHYTb BUOpaLmMa nin Belbpoc. N-perynnposarme
OTK/I0YeHO, ecnun b5-02 = 0,00.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio

b5-02 HacTtpoiika BpemeHu uHTerpupoBaHus (1) 0,0+360,0 ¢ 10c
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PacxoxaeHue
BPEMSA
NWUA-perynupoBaHue
D-perynupoBaHxue _. kperynposanue
Beoa-ln/
S P-perynpoBanue

BPEMA

[perynmpoBaHue yCTpaHseT pacXoxaeHue
daKtnyeckas Perymp ¥t P

nepemeHHas
PaKTnyecKas /\ /\ {
nepemeHHas
HVI%, HomuHanbHas ﬁg%’gﬁﬁggﬂ
nepemeHHas P
Pacxomzaenne |

daKtnyeckas
nepeMeHHas

BPEMSA BPEMA

Puc. 6.10. B3aMMOCBSA3b MEXKAY BPEMEHEM U PACXOXKAEHUAMM

e b5-03 YCTAHOBKA NPEZEJIbHOTO BPEMEHW MHTETPUPOBAHWA (K1)

HaCTpOVIKa npenenbHOro BpemMmeHn MHTerpupoBaHnd B NMPOLLEHTHOM BblIPa*eHUN K MaKCMMalbHOW YyacToTe
(d1-02).

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-03 lMpeaenbHoe Bpems UHTErpupoBaHus 0,0+100,0 % 100,0 %
NMPUMEYAHUE. [Tpu GbICTPBIX KONebaHusX Harpysku Ha Boixoge MU moryT BO3HUKaTb BUOpaLMK.

Y106bI 3TOr0 M36€XaTh, yCTaHaBAMBAIOTCA NPeaensl A1 NoAaBAeHUs BUOpaLUK 1 NpedynpexaeHns
NOBPEXAEHWS 0060PYL0BAHUSA UK ONPOKUABIBAHWUS 3/IEKTPOABUraTeNs.

* b5-04 BPEMA ANDDEPEHLNMPOBAHMA (/1)
3TOT NapameTp ycTaHaB/IMBaETCH, €C/IM HEOOXOAMMO YNYYLLIUTb PeaxLmio.

CnepyeT yCTaHOBUTb BPEMS 415 NpeaonpeaeneHmnsa pacxoxaeH1 Ha OCHOBe Npon3BoaHon ot BBoaa N/

W JaHHbIX 06paTHom ceasu MNMN. bonee npogonKutenbHoe Bpemsa AnddepeHLMpoBaHUS yaydllaeT peaKkLmio,
HO MOXKET Bbi3BaTb BMOpaLMio. bonee KOpoTKoe BpeMs NoaaBnsieT BbIOPOC, HO CHUXKAET peaKuumio. [-perynmpo-
BaHWe oTKto4YaeTcs npu b5-04 = 0,00.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-04 Bpewms anddeperumposanus ([) 0,00+10,00 ¢ 0,00¢
e bh5-05 OrPAHWYEHWE BbIXOAHOM YACTOTbI MWL

YcTaHOBKa BEPXHErO nNpeaena BbIxogHoM YactoTel [MN-perynnpoBaHusa B MPOLEHTHOM BbIPaXEHUN K MaKCH-
MaJlbHOM YacToTe.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
b5-05 OrpaHunyenue Bbixoga NN/, 0,0+100,0 100,0
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* b5-06 NMWA-PETYJIMPOBAHWE HAMPAXEHWA CABUTA

JTa GYHKLUMS HacTpanMBaeTCs B MPOLEHTHOM BbIPaXeHUU K MaKCUMaibHOM YacToTe U J0OaBASETCH Ha BbIXO[
MUA-perynupoBaHus.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-06 PerynupoBaHue HanpsxeHWs cABura -100,0+100,0 0,0

e b5-07 NMUA: OCHOBHOE BPEMA 3AZIEPHKKHU
YcTaHOBKa OCHOBHOI0 BpemeHu 3aaepku MU, NameHeHnsa 06bl4HO He TpebytoTcs.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-07 MWA: oCHOBHOE BpeMs 3aiePHKK 0,00+10,00 ¢ 0,00 ¢
NMPUMEYAHUE. 10T napameTp ahdeKTMBEH A1 TOrO, YTOOLI M36eKaTb BUOPALMM NPU TPEHUM U HU3KON

KECTKOCTU. YBENMYEHNE BPEMEHU 3aLEPKKM MOXKET YMEHbLNTL PeaKL Mo NpeobpasoBartens.

e b5-08 PEBEPC BbIXOZ0B M/

MN3meHsaeT 3Haku +/— Ha Bbixoae MU/, Yoo6HOo ansg npunoxeHnin o6paTtHOro AENCTBUS, T. K. MONOXMUTENbHbIN
ueneson napameTp MU/ noHMKaeT BbIXOAHYIO YacToTy NpeobpasoBaTens.

Ne HanmeHoBaHve QyHKLWK HacTtpoiku Mo ymonyaHuio

b5-08 Pesepc Bbixogos MHZ 0,1 0

0: HopmanbHbiii Boixog MUJ.
MonoxutenbHbin BBOA MU/ nposiBnseTcs B NOBbILWIEHWM NapaMeTpa BbIXoAHOW YacToThl M.

1: PeBepcHbiii Bbixog MUJ.
MonoxutenbHbln BBOA MU/ nposBnaeTcs B MOHUXKEHUM NapamMeTpa BbixoaHoW YacToTsl MA.

e b5-09 YCWJIEHME BbIXOZA NUA.

HacTtponka ycunenus Boixoaa MU/, KomneHcauunsa 6yaet 6onee abdektnaHomn npu b5-00 = 3 naun 4.
Ne HavmeHoBaHMe QyHKLMK HacTtpoiiku Mo ymonyaHuto
b5-09 YeuneHwe Boixoga MAA 0,00+25,00 1,00
e b5-10 BblIEOP PEBEPCA BbIXOAA M/,

Onpegnensiet, UBMEHNUTCS 1 HanpaBfieHWe BpalleHns gBuraTtens npm uaMmeHeHune 3Haka Boixoga MNUA-peryns-
Topa. 3ToT NnapameTp oTKatovaetcs npu b5-00 = 3 unu 4, npun 3ToM BbixoaHas YyactoTa NN/ He 6yaeT orpaHum-
YyeHa (Kak v npu b5-27 = 1).

Ne HanmeHoBaHve QyHKLWK Hactpoiiku Mo ymonyaHuio

b5-10 Bbl6op pesepca Bbixoaa MU 0,1 0

0: PeBepc OTHJIOYEH.
OtpuuatenbHbin Bbixog MU 6yaet orpaHunyeH ao O n octTaHOBUT Npeobpas3oBaTesb.

1: PeBepc BKIKOYEH.
Mpeo6pazoBaTtenb 6yaeT paboTaTtb B pexnume o6paTtHOro xoaa, ecnu soixog MU otpuuatenbHbIN.

e [MWUA: onpepeneHne HUXKHEro/BepxHero npeaena 06paTHoil CBA3MN

MpoBepseTcs, He NOBPEKAEH N AaTYMK UK LIENKU AaTyMKa. Haao Bcerga nonb30BaTbCs 3TOM GYHKLUMEN
BO Bpems MNI-perynnpoBaHus, HTOObl M36€eKaTb YCKOPEHWUS 3NEKTPOABUIraTeNs 10 MaKCUMallbHOM YacTOoThl,
BbI3bIBAEMOW HUXKHUM/BEPXHUM NpeaenoMm 06paTHOM CBA3M.

e [MNA: HMKHWIA Npenen 06paTHOM CBA3M.
BbifiBASeT, KOraa BeMYNHA HUXKE YCTaHOBEHHOW B TE4EHWE 3aJaHHOIr0 BPEMEHM.
e [U/: BepxHuii Npeaen 06paTHov CBA3K.

BbigBNgeT, Korga BefiMynHa Bbllle YCTaHOBIEHHON B Te4eHMe 3ajaHHOro BpeMeHU. MNpouecc onpeaeneHns Hux-

Hero npeaena o6paTHOM CBA3M NOKa3aH Ha puc. 6.18. TaK e onpeaensiercs U BEpXHUIM npeaen
(Ha cxeme: FBL = HMXXHUIM npefen obpatHon ceasun MAL).
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[laHHble 06paTHOW CBA3K

T

b5-12
Hu3Kuit ypoBeHb
06paTHOM CBA3K

BPEMSA
<—— BbIABJIEHWE FBL
b5-13 b5-13
Bpems BbisiBNEHNA Bpems BbiBNEHNA

Puc. 6.11. Onpeaenexune HUKHero npeaena obpatHomn ceasu MU

CnepyeT HacTpouTb b5-11 Ha b5-13 ans onpeneneHns HMxHero npegena n b5-11 Ha b5-22, b5-23 — gnq onpe-
fleneHns BepxHero npeaena obpatHon ceasu MNA.

e b5-11 BbIEOP PEXXMMA ONPEAEJIEHWUA HAXKHEIO/BEPXHEIO NMPEAEJIOB

HacTpoiKka n GyHKUMOHUPOBAHME peXMMa onpeaeneHmns HUKHEro/BepxHero npeaenoB 06paTHON CBA3MK.
Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
b5-11 Bbibop pexnma onpefeneHns HUKHEro/ BepXHEro Npeaenos 0+5 0

o6patHon cesizu NMUA

0: TonbKo MHOrOYHKLMOHANbHDIIA BbIXOA,.

MHOrodyHKLIMOHANbHbIW BbIX0, HAacTPOEHHbI Ha E2-[1 [ = 40 (HWKHWUIA Npeaen), 6yaAeT akTUBEH, ecv napa-
METP HUKHEro npeanena obpaTtHoun ceAsn MU/, 6yoet MeHbLLEe YCTaHOBIEHHOIO YPOBHS, onpeaeneHHoro B b5-12,
N COXPaHATLCS A0JblUe YCTaHOBAEHHOrO BPEMEHMU, OnpeaeneHHoro B bs-13.

MHOrodyHKLIMOHANbHbIW BbIX0, HAacTPoeHHbI Ha E2-[1 [ = 41 (BepxHuit npeaen), 6yaet akTUBEH, eciv napa-
METP BEPXHEro npegena obpartHomn ceasu MU/ 6yaeT Bbllle YCTaHOBIEHHOMO YPOBHS, onpenesieHHoro B b5-22,
N COXPaHATbCS A0Jblle YCTaHOBNEHHOrO BPEMEHHU, onpeaeneHHoro B b5-23. [pu aToM He 6yayT nogaBaTtbCs
aBapuiHble CUrHaNbl UK CUrHanbl 0TKasa B paboTe. Npeobpa3oBaTtenb 6yAeT NpoaoKaTb paboTaTb, a nocne
c6poca HaCTpOEK Bbixoaa NapameTp obpaTHoun cBA3n NN/ BepHeTCS B 06bl4HbIE PAaMKMU.

1: CurHan npegynpexaeHus o HUXKHeM/BepXHeM npepjenax 06paTHoOi CBA3N.

CurHan FbL (HU»KHWI Npesen) U MHOrObYHKLMOHAbHbIM BbIXOA, HACTPOEHHbIH Ha E2-[1 [ = 40 (HuxHUit npeaen
o6patHou cBa3u NMAU), 6yayT akTMBMPOBaHLI, eCiin NapamMeTp obpaTtHom cBs3u MU/ oKaxKeTcs HUXKe yCTaHOB-
JIEHHOTO YPOBHS, onpeaeneHHoro B b5-12, B Te4eHMe BpeMeHU 60/blUero, 4em 3ajaHHoe B b5-13.

CurHan FbH (BepxHuit npeaen) u MHOrodyHKLMOHaNbHbIN BbIX0, HACTPOEHHbIN Ha E2-[1 [ = 41 (BepxHuit npe-
nen obpartHon cea3u MN/), 6yayT akTUBHBI, €Cnn napameTp ob6paTtHon ceasu NN oKaxKeTcs Bbllle YCTaHOBEH-
HOr0 YPOBHS, onpeaeneHHoro B b5-22, B Te4eHne BpemeHn 60Mbliero, 4em 3agaHHoe B b5-23.

MHOrodYyHKLIMOHANbHbIW BbIX0/, HAcTPOeHHbI Ha E2-[][] = 13 (curHan), 6yaet akTvBeH B 1l060M ciy4ae,

n NnpeobpasoBartesb NPOACIKUT paboTaTb. CurHan 6yaeT cOpoLleH, Koraa napameTtp o6paTHon cea3u MU/ Bep-
HeTcs B 06blYHbIE PaMKMU.

2: OTKa3 B paboTte No HMUXKHEMY/BepXHeMy npefeny 06paTHoi CBA3MW.

OtKa3s no FbL (HUXHWIM Npeaen) BO3HUMKHET, ecnv napameTp o6patHom cBa3u MU/ oKaxeTcs HUXKe yCTaHOBNEH-
HOro YPOBHS, onpeaeneHHoro B b5-12, B TeyeHne BpemMeHun 60bliero, 4em 3agaHHoe B b5-13.

Otka3s no FbH (BepxHWI npeaen) BO3HUKHET, ec/iv napameTp ob6paTHom cBsA3n NN/ oKaxeTcs Bbllle yCTaHOBJEH-
HOro0 YPOBHS, onpeaeneHHoro B b5-22, B Te4eHne BpemeHn 60nbllero, 4em 3agaHHoe B b5-23.

MHOrodYyHKLIMOHANbHbIW BbIX0, HAacTPOEHHbIM Ha E2-[1 =11 (oTKa3), 6yaeT rotos B l060M C/yvyae noaatb
npeo6pa3oBaTento curHan 06 oCTaHOBKe afeKTpoaBuraTens.

3: TonbKo MHOrOQYHKUMOHANbHDINA BbIX0A Aaxe npu oTknroveHHom MUJ.
TaK »e Kak b5-11 = 0.
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4: CurHan no napameTpy o6patHoii cBsi3un, aaxe ecnu MAJ] oTKAOYEH.
ToT e apdeKT, 4to 1 nNpu b5-11 = 1.

5: OTKa3 u3-3a c60s o6paTHOIi cBA3M, Aaxe ecnu MU, oTkAOYEH.
ToT ke apdeKT, 4to 1 Npu bs-11 = 2.

e b5-12 HUMHWIX NPEAEN OBPATHOW CBA3W NWA

DYHKUMA HAaCTPOMKKM npeaena obpaTtHon ceasu MN[, ana ero o6HapyeHus. Ecnv curHan MU ynaget Huxe
3aaHHOr0 3Ha4YeHMs Ha Bpems, Jo/blle YCTaHOBIEHHOTO B b5-13, 6yaeT BbiiBAeHa noteps o6paTHOM CBSA3M
nna.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
b5-12 OnpepeneHne HUKHErO Npeaena obpartHon ceasu MU 0+100 % 0%
e b5-13 BPEMS OBHAPYEHWA HUXHEO NPEAENA OGPATHOM CBA3K N[,

DYHKUMSA HACTPOMKK BPpEMEHU 06HapyKeHus. Ecnv curHan o6patHom cBsa3u MU/ nagaeT HUXKe YPOBHS, yCTa-
HOBJIEHHOTO B b5-12, 1 AnnTCS AoNbllE 3TOro BpeEMeHHU, 6yaeT ycTaHoBeHa noTepst o6patHon ceasu MAUL.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-13 Bpems o6Hapy#eHWs HUKHEro npeaena obpatHom ceasu MU 0,0+255¢ 10c¢c

MU B pexxume oxXuaaHua

Pexxnm oxxknpganua NN aktneupyetcs, Koraa BeixogHas yactota MU nnun curHan ynpasfieHUA 4acToToM najaet
HUXE HAaCTPOMKM M OCTaETCs HUXKE AoNblue 3alaHHOro BpemeHu. Koraa e BbixogHas YyactoTa Wian curHan
ynpaBneHus yactoton NN/, npeBblllaeT HaCTPOEHHYIO BEMUYMHY B TEYEHUE BPEMEHMU, MPEBbLILLAIOLLIErO 3a4aH-
Hoe, Nnpeobpal3oBaTtesib BO306HOBASET paboTy. Pexnm oxunganus MU nokasaH HUKe.

Boixog M

b5-14 Pewum owuganma N/
Hayan bHbli1 ypoBeHb r T

Bpems samepkn 1 b5-15
pEKUMA OKMA aHUs

. Bpemsi 3aaepkKu
pexUMa oM aHNs
BHyTpeHHAs KomaHaa «X0/1»

xon cmon

[Nop aHHas U3BHe
KomaHaa «X0/[»

KomaHga «XO/[» gocTynHa
Pexum pabotbl

Bbixog ocTaercsi B paboyeM pexmme

Puc. 6.12. Pexxum oxkmaanusa dyHkumm NMAL,

MPUMEYAHUSA K OYHKLIUU OXKUAAHUA NUA:
* MeToz 0CTaHOBKM NS pexuma oxuaanus MU onpeaenserca Hactpoikon b1-02.
* Pexum oxunpanua MU Hactpansaetca B b5-14 n b5-15.

e b5-14 MAPAMETP AKTMBALNW PEXXMMA OXWIAAHUA MU

HacTpoiKa ypoBHS 4acTOTbl, aKTUBUPYIOLLETO PEXUM oxuaaHus MU/,

Pexxum oxkmnaanums MU akTMBupyeTcs, Koraa BbiIxoAHas 4YactoTa UK CUrHan ynpasneHus yactotomn MU 6yayt
HUXe NapameTpa, YCTaHOBIEHHOTO Ha b5-14, B TeYeHne BpeMEHU, NPEBbLILIAIOLLENO HACTPONKY BPEMEHH

B b5-15. lNpeobpa3oBaTesib BO3OOGHOBUT paboTy, KOraa BbIXOAHas YacToTa UKW CUIrHanN ynpaBieHns 4acToTon
NpPeBbICAT YPOBEHb, YCTaHOBMIEHHbIV B b5-14, AoNblle BPEMEHM, YCTAHOBIEHHOIO B b5-15.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
b5-14 YpoBeHb aKTMBaLMK pexnma oxunaanus ML 0,0 Iy po <1> 0,0y

<1> BepxHss rpaHu1La onpeaensietca Hactpoikamu napameTpos d1-02 (MakcuManbHas BbiXo4Has YacTtoTa),
d1-13 (MaKcMmanbHas BbixoAHas Yactota MoTopa 2) 1 L2-00 (BepxHuii npeaen curHana ynpaBneHus 4acToTom).
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e b5-15 BPEMA 3ALEPXKN CUTHAJIA PEXWMA OXWUOAHWUA NTN[,
HacTpoiKka BpeMeHu 3aeprKKu A9 BKIIOYEHUS /BbIKIOYEHUS pexxuMa oxxuganums MU/,

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-15 Bpems 3aaepKku curHana pexuma oxuaanus Mn4 0,0+255¢ 0,0c
e b5-16 BPEMSA OTCHETA UMMYNIbCOB PA3IOHA (OWP) / SBAMELJIEHUA (OU3) NNA,

Bpemsa OMP/OU3 NN npumeHseTcs ang uenesoro napametpa MA/L.

MpK YCKOPEHHOM M3MeHeHWM LieneBoro napametpa NN o6bidHoe Bpemsa C1-[1[] OUP noHWKaeT peaKkLuio,
T. K. nogaetcs nocne BbixogHon YactoTbl MU, dyHKuma sBpemenn OUP/ON3 MU/ npegoTBpalwaeT BbibGpoc,
oTpULaTeNbHbIM BbIGPOC 1 PaboTy pbiIBKaMU, Bbi3biBAaeMble NOHUXKEHMEM peaKkunn. Kpome Toro, cneayer ycTa-
HOBMWTb 60sIEE HU3KYIO BENMYUHY rpynne napameTpos C1l Bo naberkaHne HepaBHOMEPHOW paboTbl. [JaHHbin
napameTp 6yaeT OTK/II0YEH, ECNIM MHOTOGbYHKLIMOHANbHbII BXOA GyAeT HacTpoeH Ha E1-[][] = 49
(BKJ1./BbIKJ1. dyHKUMKM MArKoro 3anycka MNL).

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-16 Bpemsa OMP/0U3 NKA, 0,0+6000,0 ¢ 0,0c

e b5-17 BbIEOP LIEJIEBOIO MAPAMETPA TM[,

BkntoyeHne unu Beikto4eHue b5-18 ang Bbibopa Lenesoro napametpa M.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-17 Bbi6op uenesoro napametpa MU 0,1 0

0: Buioop uenesoro napametpa MUJ oTkAKO4EH.
MNMoka3zaTtenb b5-18 HAacTpPOeH Ha OTK/IOYEHME.

1: Bui6op uenesoro napamerpa MU/l BKAKoYeH.
MNoka3zaTenb b5-18 HacTPOEH Ha BKIIIOYEHME.

e b5-18 BEJIM4MHA LLESIEBOIO NMAPAMETPA N[

HacTpoiKka BenMynHbl NapamMeTpa B MPOLEHTHOM BbIPaXKEHWN K MaKkCMMaibHOW BbIXOAHOW YacToTe, Koraa
b5-17 yctaHoBneH Ha O.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
b5-18 BennunHa uenesoro napametpa NHA 0,00+100,00 % 0,00 %

e b5-19 WHANKALNA BEJIMYMHBI LENEBOIO NMAPAMETPA MKA

HacTtpoika nHamkaunmn ana b5-18, U4-00 (gaHHble o6paTHom cesa3u MUA) n U4-03 (uenesown napametp MANL).
Ne HanmeHoBaHue QyHKLMK HacTtpoiiku Mo ymonyaHuio
b5-19 WUHankaumsa uenesoro napametpa NMHA 0+3 1

0: 0,01 lu.

OTtob6parkeHue uenesoro napametpa MU B eanHuuax 0,01 Iu.

1: 0,01 %.

Oto6parkeHune Lenesoro napamertpa MN[, B npoLeHTax K MakcMmanbHOM YacToTe.

2: 06/ MUH.

OTOo6parkeHne B ynucae 060poToB B MUHYTY. CneayeT npaBuibHO NOAKIIOYUTL NOJIOCH! ANEKTPOABUraTENS.

3: Onpepensiembie NONb30BaTeNIEM.
MHOMKaums LeneBoro napamerpa, onpeaensaeMoro Hactponkamu bs-24 n b5-25.

e bh5-22 OMPEJEJIEHWE BEPXHEIO NPE/JEJIA OBPATHOM CBA3M MWL

HacTtpoika onpeaeneHuns BepxHero npeaena obpaTtHon ceasu MNL, B NPOLEHTHOM BblpaxeHUU K MaKCuMasib-
HOM BbIXO4HOW YacToTe. BepxHui npeaen o6paTtHoun ceAsu MU/, 6yaet onpeneneH, Korga ata BelMymHa npesbl-
CWT YPOBEHb, YCTAHOB/EHHbIN B b5-22, 1 6yaeT npeBbiliaTh 3aaHHbI YPOBEHb J0/blIE BPEMEHM,
YyCTaHOBNEHHOr0 B b5-23.
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Ne HavnmeHoBaHMe yHKLMM HacTtpoiiku Mo ymonyaHuto
b5-22 YpoBeHb onpeaeneHus BepxHero npeaena obpatHon ceasv NMUL | 0+100 % 100 %
e b5-23 BPEMSA A1 ONPEAEJIEHNA BEPXHEIO MPEAEJIA OBPATHOW CBA3K nna

HacTpolKka BpemeHu ans onpeaeneHus BepxHero npeaena obpatHon ceasu MU/, BepxHuin npenen 6yaet onpe-
[eneH, Koraa ero BefiinHa 6yaeT npeBblwaTh YPOBEHb, YCTAHOBNEHHbIN B b5-22, fonblle BpeMeHU, yKa3aH-
Horo B b5-23.

Ne HanmeHoBaHve QyHKLWK HacTtpoiku Mo ymonyaHuio
b5-23 Bpewms onpeaeneHns BepxHero npeaena obpartHoi ceasu MWL | 0+25,5¢ 10c

¢ b5-24/b5-25 OTOBPAXEHWE BEJIMYNHbBI/PA3PAA0B LIENEBOIO NMAPAMETPA NWA,

Koraa oto6parkeHne HacTpoek b5-19 = 3, b5-24 1 b5-25 ang ueneBoro napameTpa n obpatHon ceasu NN

B U4-00 n U4-03 onpepnensetcs nonb3oBaTeNnem, Npm HacTporke b5-19 = 3 napameTtpbl b5-24 1 b5-25 peaak-
TMPOBAaTbCHA HE MOTYT.

b5-24: HacTporiKa oToGpaxKaemMomn BEMYMHbI NPU paboTe ¢ MaKCMMalibHOMW YaCcTOTOMN.

b5-25: HacTporKa Yncna AeCATUYHbIX 3HAKOB, BbIBOAMMbIX Ha AUCMNEN.

Ne HavnmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
b5-24 oKa3 BennuuHbI Lenesoro napametpa MUA 1+60 000 0
b5-25 Yncno JecsTUYHbIX 3HAKOB 0+3 Onpepensietca b5-19

0: be3 aeCATUYHDIX 3HAKOB
1: OanH gecATUYHDINA 3HAK
2: [1Ba fecATUYHBIX 3HaKa

3: Tpn AeCATHYHBIX 3HAKa

MUL: ToHKas HacTpoiiKa.
Mpun ycTaHOBKE KOHTPObHbLIX NapaMeTpoB N[, Hy»KHO ciefoBaTh yKa3aHMAM, NPUBEAEHHbIM HUMXKE.

MopaBnexnue BbiGpoca

Mpy BO3BHMKHOBEHMM BbIGPOCA HEOBXOAMMO COKpPaTUTb BpeMs anddepeHumpoBanus B b5-04 n ysennymtb
BpeMsi MHTerpupoBaHmsa B b5-02. s HemeaneHHon cTabunnsauunm nocne Boibpoca cneayer yBenymuTb BpeMS
andodepeHumpoBarng B b5-04 1 cokpaTuTb BPEMS MHTErpMpoBaHus B b5-02.

MopaBneHue NPOAOIKUTENbHDBIX KONEOaHHIA

Ecnv umkn koneb6aHu aonblue ycTaHOBIEHHOro B b5-02 BpeMeHu UHTErpMpoBaHus, HaZlo YBETUYUTb BPEMS,
T. K. onepaums MHTErpupoBaHms CIUWKOM UHTEHCUBHA.

MopaBneHne KpaTKOBpPEMEHHbIX KoJie6aHui

Ecnun umkn Kone6aHWM COOTBETCTBYET NPOAOCIKUTENIbHOCTU YCTAaHOBNEHHOIO B b5-04 BpemeHu anddepeHumnpo-
BaHUS, Ha[lO0 COKPaTUTb BpeMms, T. K. onepauuns auddepeHuMpoBaHnsg CIMLLKOM MHTEHCHMBHA. Ecnn faxe Bpems
andoeperHumpoBarng 0,00 (D-perynMpoBaHue OTKIIOYEHO) HE MOXKET NoAaBUTb KonebaHus, crnefyet NoOHU3UTb
HaCTPOMKY MNponopLunoHanbHoro ycunenunsa P B b5-01 nnun ygennuntb Bpems OCHOBHOW 3aaepku MU/,

B HacTpownke b5-07.

e b5-28 BbIXOAHAA YACTOTA OTKJTIOYEHMSA NMNL

Mpwn oTKNto4YeHMK o6paTHOM cBA3u MU/ 6yaeT nogaH aBapuiHbln curHan. MNpusog 6yaeTt paboTaTtb Ha YacToTe,
3a/laHHON B HacTponKe b5-28, 1 BepHeTcs K dyHKUMK MNMU-perynmpoBaHus nocne c6poca aBapmumnHOro Cur-
Hana.

Ne HanmeHoBaHve QyHKLMK HacTtpoinku Mo ymonyaHuio

b5-28 BbixogHas yactoTa oThaoueHus MU 010,0 'y po <1> 30,0y

<1> BepxHui1 npefen onpeaenserca napamerpamu, HactpoeHHbiMK B d1-02 (MaKkcuManbHas BbIXogHas YacTtoTa),
d1-13 (maKkcumManbHas BbixofHas Yyactota motopa 2) v L2-00 (BepxHui Npefen YacToTbl ynpaBieHus).
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6.3 [pynna C: HacTtponka

C1 Bpewms pa3roHa v 3aMeaneHuns

e C1-00-C1-03 HACTPOVKA BPEMEHW PA3IOHA W 3AMEZJIEHMS, OT 1 [10 4

Ha TepMrHanax MHOropyHKLMOHaNbHOMO BXxoda Npeobpa3oBartefisi MOXKHO YCTaHaBMBaTb YETbIPE Pa3/inyHble
HaCTPOMKM BPEMEHU pa3roHa U 3aMeneHus, Bbibopa aNeKTpoaABUraTena nim nepexkntoyeHms Ha xoay. Hago
HaACTPOUTb NPOAOIKMUTENBHOCTb Pa3roHa AN onpeaeneHns BpeMeH, Heob6xoaAMMoro ans pasroHa ot O I

[10 MakcmanbHoM YacToTbl (d1-02), a TaKKe YCTaHOBUTb NPOAO/IKUTENbHOCTb 3aMea/IeHNs 419 onpeaeneHus
BPEMEHN, HEOOBXOAMMOrO ANa 3aMeNEHN OT MakcuManbHor YacToThl (d1-02) go O L.

C1-00 n C1-01 — aKTMBHOE BpeMS pas3roHa 1 3aMea/iEHUs Mo yMONYaHuIo.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
C1-00 Bpems pasroHa 1 0,0+6 000,0 ¢ <1> 10,0 ¢

C1-01 Bpewms 3ameaneHus 1

C1-02 Bpewms pasroHa 2

C1-03 Bpewms 3amegneHus 2

<1> [lnana3oH HaCTPOEK 3amMe[/IeHns/ pasroHa MeHseTCs B 3aBUCMMOCTM OT HacTponkm C1-09 (BbI6OP eanHULbI BpEMEHK
pasroHa/3ameanenus). Korga C1-09 = 0 (0,01 c¢), anana3oH HacTpoek Bo3moxeH ot 0,00 go 600,00 (c).

* [lepekntoyeHne BeAnYnH BPEMEHW pa3roHa MHOrOGYHKLMOHaIbHBIM BXOL0M.

C1-00 n C1-01 aBnstoTca HACTPOMKaMW BPEMEHM pa3roHa M 3aMensieHus No ymondanuto. Nepexoq ot C1-02

K C1-03 nocpencrteom E1-[ [ (MHOrodyHKLMOHaNbHbLIX LMbPOBLIX BX0A0B) = 16 (Bbi6Op 1 pasroHa/3amMesnne-

HKA). Cm. Tabnunuy 6.9.

Tabnuua 6.9. Bei6op BpeMeHn pa3roHa/3aMeaneHns nocpeacTsoM MHOMOQYHKLMOHaNLHOIo BXxoaa

BbiGOp NPOAONKUTENLHOCTM pasroHa/3ameanenns 1 E1-[1[] = 16 AKTUBHbIE BEIMYNUHBI BPEMEHU

PasroH 3ameaneHue
0 (pa3oMKHyTO) C1-00 C1-01
1 (3aMKHyTO) C1-02 C1-03

Ha puc. 6.21 nokasaH pabo4ymit Npumep U3SMEeHEeHU BpeMeHu pa3roHa/3ameanenuns b1-02 (Bbi6op cnocoba
ocTaHOBKM) = O (BpalleHne No MHEPLIMKU 0 NOSTHON OCTAHOBKM).

BbixogHas yactota  C1-00 - Bpemsi 3amemnenuns 1 C1-00 - Bpems 3ameanexus 2

yrpasi. XOA0M

C1-00 -
€1-00- ‘ pa3r0HaB2pew1 ,/ ¢1-00 -
BpeMms | Bpemst
pasroHa 1 | \ | 3amepienns 1
| |
| || .
[ I i I
] |
| | ‘ |
| .
| ! |
BKN BbIK/ BKN ' BbIKJ
Bnepen/Hasag, |
\
|
|
|
|
|

Bbi6op BpemeHu pasr./3amenn. 1 BHN
TepmuHansl S1-S6E1-XX =16

Puc. 6.13. NMopsioK M3MeHeHUs BpeMeHW pasroHa,/3aMeaneHns nocpencTsomMm MHOrohyHKLMOHaNbHOMO BXoa

e C1-08 BPEMS 9KCTPEHHOW OCTAHOBKH

HacTpoiika BpemeHu 3ameanerms npu E1-[ ] = 21 (3KcTpeHHast ocTaHOBKa: 3aMblKaloLWMiA KOHTaKT) unun 22
(3KCTpeHHas ocTaHOBKa: pa3MblKaloLWmni KOHTaKT). BXxOAHble KOHTaKTbl HE A0/IKHbl 6bITb MOCTOAHHO 3aMKHYThI
ANS aKTMBaALMKW SKCTPEHHOM OCTaHOBKU. PYHKLMA aKTUBUPYETCS, AaXKe eC/M 3aMblKaHWe KOHTaKTOB KpaTKoBpe-
MEHHO. B oTnn4yme oT HopManbHOro 3ameaneHuns nocne BXxoga B PeXUM SKCTPEHHON OCTaHOBKM Npeobpa3oBa-
TeNb He MOXET ObITb NepesanylleH 40 3aBepLIEeHNss HOpManbHOro NpoLecca 3ameaneHuns, oTMEHbI BBOAa
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KOMaH/Ibl 9KCTPEHHOM OCTaHOBKM U NOBTOPHOM noaayn Komanabl «MYCK». Ecnv yctanoButb E2-1 [ Ha 44
(BO BpEMS 3KCTPEHHOM OCTAHOBKM), 3TU KOHTaKTbl 3aMKHYTCS. EC/I pEXUM 3KCTPEHHON OCTAaHOBKM BbliOpaH
NS BbISIBNEHUS KDUTUYECKOM OLIMOKKU, BENTMYMHA BPEMEHM IKCTPEHHON OCTAHOBKM B 3TOM NapameTpe 6yaet
BPEMEHEM 3aMea/IeHUS.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
C1-08 Bpemsi 3KCTPEHHOM 0CTaHOBKM 0,0+3 600,0 c <1> 10,0¢

<1> [lnana3oH HacTpoeK onpeaensietca napametpom C1-09 (BbI6Op eAnHHMLIbI BpEMEHW ANs pasroHa/3amMeaneHus).
Ecnn C1-09 = 0, amanasoH Hactpoek coctasuT o1 0,00 ao 360,00 (c).
NMPUMEYAHMUE. IJKCTPEHHOE 3ameaieHne akTMBUpyeT olwnoKy OVD v OTKIKYMT BbIXof Npeobpa3oBartens,
0CTaBWB 3/IEKTPOABMraTeNb BPaLLaThCa N0 UHepLUMK. [Ina HefonyweHns paboTbl N0 MHEPLMU U Be30-
NnacHOM OCTAaHOBKU 3/IEKTPOABUraTeNsl Haf0 BCEraa HacTpauBatb B 3TOM NapaMeTpe npaBuibHOe
Bpems.

e C1-11/C1-12 BPEMSA PA3IOHA/3AMEJIEHMSA YACTOTbI TOJTHKOBOIO XO4A

C1-11 ycraHaBnnBaeT BpeMs pasroHa ot O I, 0 3agaHHON YacToThbl ToNYKoBoro xofa (L1-16), a C1-12 HacTpa-
MBaeT BpeMs 3amMeieHns OT 3a[laHHOoM YacToTbl TO/IMKOBOro xoaa (L1-16) go O Iu.

N2 HanmeHoBaHWe GyHKLMK HacTtpoinku Mo ymonyaHuio
Cc1-11 Bpems pa3roHa 40 4acToTbl TOAYKOBOIO X043 0,0+6 000,0 c <1> 10,0 ¢
C1-12 Bpems 3amefieHns 0T 4acToTbl TONYKOBOTO XOAa

<1> [lnana3oH HacTpoeK 3aBucuT 0T HacTporku C1-09. Ecnn C1-09 = 0 (eanHunua BpemeHu BennunHom 0,01 ¢),
Avana3oH coctasut ot 0,00 ao 600,00 c.

C2 XapaKTepuCTUKK KPUBOW S

HacTpoiKa xapaKTepUCTUK KPMBOWK S Ans NOHWMXKEHNS yp,apH017| Harpy3xkun Ha o6opyp,osaHme Nnpn nycKke u octa-
HOBKe. HacTporKa BpeMEHU XxapaKTEPUCTUKU KPUBOK S ang pa3roHa n 3amegneHund rnpu nycke n oCTaHOBKE.

e (2-00-C2-03 XAPAKTEPUCTMKA KPUBOW S B HAYAJIE/KOHLIE PASFOHA/3AMEJIEHNA
HacTponku BpemeHu xapaktepuctukn S 8 C2-00 n C2-03.

Ne HanmeHoBaHve QyHKLMK HacTtpoinku Mo ymonyaHuio
C2-00 XapaKTepuCTKa KpuBOW S B Hayane pasroHa 0,00+10,00 ¢ 0,20¢

C2-01 XapaKTepuCTKa KpUBOW S B KOHLIE pasroHa

C2-02 XapaKTepuCTKa KpUBOW S B Hayane 3ameieHus

C2-03 XapaKTepucTvKa KpuBOW S B KOHLIE 3aMeANEHNA

XapaKTepUCTUKKU KPUBOM S IEMOHCTPUPYIOTCS HUMKE.

B BbIKN

Bnepep

|

} BbIK/

|

} BKN
Haszan i

|

| -

i €201 €202

|
BbixoaHas “C2-00
yacroTa

Puc. 6.14. XapaKTepUCTUKM KPMBOK NPU BbINOAHEHUN KOMaHA «BMNEPE» n «<HA3A»

HacTpoiKa KpuBO# S NOBbLICUT BpeMs GaKTUYECKOro pasroHa 1 GakTM4ecKoro 3amMmeasieHus.
daKTMyecKoe BpeMs pa3roHa = HaCTpoMKa BpeMeHu pa3roHa + (C2-00 + C2-01) / 2.
daKkTU4yecKoe BpeMs 3aMeNIEHNSA = HACTPOMKa BpemMeHn 3ameanenus + (C2-02 + C2-03) / 2.
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C3 KomneHcauus KpyTawero MoMeHTa

KomneHcauus KpyTawero MOMeHTa CNyXKUT 415 YBENIMYEHUSA KPYTALLErO MOMEHTa NyTEM MOBbIWEHUS BbIXOAHOMO
HaNPsXXEeHUs NPy NPUMEHEeHMM NOBbILEHHOM Harpy3ku. NMpeobpasoBaTenb GUKCUPYET YBEIMHEHHYIO HArpy3Ky
Mo BbIXOAHOMY TOKY W perynmpyet ynpas/eHne NoBblWEHHbIM HanpsxeHneM. NMprumedanune. TpebyeTcs npo-
BepKa NpaBUIbHOCTM HAaCTPOMKKN NapamMeTpoB aNeKTpoaBuratens u wabnoHa V/F nepen HaCTpOMKOM KOMIMEH-
cauunu KpyTawero MOMeHTa.

e (C3-00 MOBbILWEHWE YPOBHA KOMIMEHCALMW KPYTALLIETO MOMEHTA

HacTpoiKa noBblleHWs KOMMNeHcaLmn KpyTaLero MoOMeHTa ans anexkrtpoasurarens 1.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
C3-00 MoBblWeHMe KOMNEHCALMN KPYTALLEr0 MOMEHTA 0,00+2,50 0

* KomneHcauus KpyTAWEro MOMEHTa C 3aMKHYTbIM M pa30MKHYTbIMU KOHTYpamu ynpasienus V/F. Npeobpasosartenb
paccyMTbIBAET NOTEPIO HANPSKEHUSA Ha BbIXOAE, MCNOb3YsA BbIXOAHOE HanpsxeHue u d2-04 (BennunHa mexaydasHoro
CONPOTUB/IEHNS 3NIEKTPOABUIaTENS), U NOBbIWAET KPYTALWMIA MOMEHT, KOrJa OH HeA0CTaToueH 1 NycKa uau paboTbl
Ha Manoi CKoOpOCTK.

HanpsixeHrne KoMneHcauun = nepBuYHas NnoTeps HanpsixeHus anektpoasuratens x C3-00.

e KomneHcauus KpyTsliero MOMeHTa B BEKTOPHOM ynpaBiaeHun 6e3 npumeHeHust gatunkos (SVVC).
d-ocb U 0-0Cb TOKOB BO36YKAEHMS 3NEKTPOABUIraTeNs yNpaBnsioTca pa3aenbHo. KomneHcaumsa KpyTawero
MOMEHTa BNSIET TOMIbKO Ha TOK -OCH.

HanpsixeHrne KoMneHcaLuun = KoMNeHcalms HanpsixeHus no ocu q (pacyeT no Toky ocu q) x C3-00.

PerynupoBKa

O6bI4HO HEOBXOAMMOCTb U3MEHSATb HACTPOMKY 3TOr0 NapameTpa He BO3HUKaeT. OAHaKO B NPUBEAEHHbIX HUMKE

cuUTyaumsax cnemyet oTperynMpoBatb ero ¢ warom 0,05:

* MOBbICUTb NAPAMETP NMPU UCMOb30BAHUU JJIMHHOIO KaOens K aNEKTPOABUraTeNio;

* MOHW3UTb NAapameTp, eCNIN INEKTPOABUIaTeNlb COBEPLIAET KONebaTeNbHbIE ABUKEHNS;

* npu pabote Ha Manoi ckopoctn otperynnposatb C3-00 ans yaepaHus BbIXOAHOTO TOKA Ha YPOBHE HUKE HOMUHANBbHOIO
TOKa npeobpasoBarens.

NMPUMEYAHUE. Henb3a MeHATb HacTporKy SVVC, NOCKONbKY NPy 3TOM NOHWU3UTCA TOYHOCTb KPYTALLErO MOMEHTA.

C5 KomneHcauus CKONbKEeHUS

Yem Taxerniee Harpyska Ha afieKTpofBuraTesnb, TeM MeAJIEHHEe ero CKOPOCTb. B TaKMX CUTyaLLMsaxX perynnposaTb

4acToTy BpalleHWs aneKTpoaBUuratenia NoMoXeT GYHKLUA KOMMNEHCALMN CKONbXXEHNUS.

NMPUMEYAHUE. KoppeKTHocTb HacTpoek d2-00 (HoMuHanbHBIN ToK 3/1), d2-01 (HOMUHANBHOE CKObKEHWUE ANEKTPO-
asuratens) u d2-02 (Tok aneKkTpoasuratens 6e3 Harpy3kv) NPpOBEPSIETCA Nepes PeryaMpoBKOM 3T0r0
napametpa. OH ycTaHaBNMBAaETCA aBTOMATMYECKM DYHKLMEN aBTONOACTPONMKM B BEKTOPHOM ynpaBie-
HWUK C PA3OMKHYTBIM KOHTYPOM.

e (C5-00 YCWIEHWE KOMNEHCALMW CKONbXEHNSA

YcuneHme KOMMNEeHCaLMnN CKONbXXEHWS YCTaHaBAMBAETCS A1 KOPPEKTUPOBKM YacTOTbl NPU TAXKEbIX Harpy3Kax.
O6bI4YHO 3TOT NapaMeTp He TpebyeT MBMEHEHWUI, OAHAKO OTPErynMpoBaThb AaHHY HAaCTPOMKY HEO6X0ANMMO B crle-
AYIOLWMNX CUTyaLLMaX:

° OBbICUTL HACTPOWKY, EC/M YacTOTa BPaLLeHUs ANEKTPOLBUIATENS HUKE CUTHaA YNpaBeHUs YacTOTON;
* MOHW3UTb HACTPOMKY, ECNIK YACTOTa BPALLEHUSA 3NEKTPOABUIATENA Bhlle CUrHaNa ynpasieHns YacToTou.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio

C5-00 YcuneHue KoMneHcaL M CKOMbKeHUs 0,0+2,5 0,0

NMPUMEYAHUE. Ecnn A1-02 = 0 (ynpasneHue V/F ¢ pa30MKHYTbIM KOHTYPOM), HAacTpoiKa no ymonyaHuio coctasut 0,0.
Ecnn A1-02 = O (BEKTOPHOE ynpaBieHne ¢ Pa3OMKHYTbIM KOHTYPOM), HACTPOMKA N0 YMONYaHUI0 COCTa-
But 1,0.
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e (C5-01 BPEMS#A 3AAEPHKKN KOMNEHCALWW CKOJIbXEHUSA

HacTpoiKka BpemMeHM 3aePKKN KOMIMEHCAL MM CKOJIbXXEHNUSA ANs CTabuNM3aLnm 4acToTbl BPaLLEHUS 3NEKTPO-
ABUratens uamn NoBbllEHUS CKOPOCTH peaKumn. O6bIYHO HEOOXOAMMOCTU B UBMEHEHUM 3TOM HACTPOMKM HE BO3-
HUKAET, O[JHAKO B CNEeayLLMX CUTYaLMAaX MOXKET NOTpeboBaThCs:

°* MOHWU3UTb HACTPOMKY, ECNN PeaKL s KOMNEHCALMK CKOJbKEHUSA YePECHYp 3amel/IeHHa;

* MOBbLICMTb HACTPOIKY, €C/IM YaCcTOTa BpalLeHWst ANEKTPoABUraTeNns HectabubHa.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
C5-01 Bpems 3aaepHK1 KOMNEHCALNKU CKONbKEHUS 0+10 000 mc Onpepgensetca A1-02
NMPUMEYAHUE. Ecnn A1-02 = 0 (ynpaBneHue V/F ¢ pa3OMKHYTbIM KOHTYPOM), HACTPOWKa N0 YMOAYaHWIO COCTaBUT

2,000 c. Eciin A1-02 = O (BEKTOPHOE yNpaB/iEHNE C PA30OMKHYTbLIM KOHTYPOM), HACTPOMKa No ymonya-
Huto coctasut 0,200 c.

C6 Hecyuwas yactoTta

e (C6-00 BbIBOP HECYLLIEM YACTOTBI
HacTpoiika nepeknoyeHns 4acToThl Ha Bbixoge npeobpasoBaTtens. OTperyinpoBaTtb 3Ty HaCTPOMKY TpebyeTcs
JJ19 CHUXEHMUS 3BYKOBOTO LyMa W yTEYKU TOKa.

NMPUMEYAHUE. Ecnu aT0T NOKasatenb Bblle HACTPOMKM MO YyMONYaHUI0, YPOBEHb HOMUHAIBHOTO TOKa Npeobpa3oBa-
Tena NOHU3UTCA.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio

C6-00 BbI60Op HeCyLeln YacToThl 0+12 8

C6-00 Hecywas yactota, Kl C6-00 Hecywas vactora Kl C6-00 Hecywas vactora Kl
0 Onpepensietcs C6-01 go C6-03 6 6 12 12

1 PE3EPB 7 7

2 2 8 8

3 3 9 9

4 4 10 10

5 5 11 11

HacTpoiKa Hecylwen 4acToThbl.

Cutyauus PeweHwne

KonebaHus 4acToTbl BpalleHUs 1 KpyTALLEro MOMEHTa Ha Mablx 060poTax MOHM3UTL HeCyLwyto YyacToTy
Momexn npeobpa3oBartens, BAAIOWME Ha nepudepuiiHbie yCTporCTBa
N36bITo4Has yTEYKa TOKa 13 npeobpasoBarens

CAMIWKOM ANMHHBIA Kabenb Mexay Npeobpa3oBaTenem 1 aneKkTpoasuratenem <1>

[poMKkuI wym n3 3/ [loBbICHTb HECYLLYIO YacTOTy

<1> Ecnu KaGenb CAMULIKOM [JIMHHBINA, TPeGYETCS MTOHM3WUTb HECYLLYIO YACTOTY COMACcHO CleayoLUMM YKa3aHHsM.

[nvHa Kabens MeHee 50 m MeHee 100 m Cebiwe 100 m
C6-00 012 po 12 (kpome 12 KIu) 0r2p05 2
NMPUMEYAHUE. [pv BEKTOPHOM ynpaBiieHnM C pa30MKHYTbIM KOHTYpoM (A1-02 = 5) yaoctoBepbTECh, YTO AMHA

Kabens, coegunHsoLLero npeobpasosaTteb U anekTpoasuratens, meHee 100 wm.

e (C6-01/C6-02/C6-03 MAKCUMAIbHASI/MUHUMAJIbHAA HECYLLAA YACTOTA /
MPOMOPLMOHANIbHOE YCUNEHWUE HECYLLIEM YACTOTbI

[ns poctyna K aTon HacTpoiKe napametp C6-00 yctaHaBnmnaetcs Ha 0. B ynpasnenun V/F TpebyeTtcs ycTaHo-
BUTb MaKCMMasbHYIO U MUHUManbHYIO BETMYMHY HECYLLEN HYacTOThl, 4TOObI Npeobpal3oBaTesib HAaCTPOU/ ee
B COOTBETCTBMM C BbIXOLHOM YaCTOTOM.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
C6-01 MaKcumanbHas Hecyllas YyacTtota 2,0+12,0 Kly Onpepensietca C6-00
C6-02 MuHMManbHas Hecywas yacrtota 2,0+12,0 KIy

C6-03 [lponopuuoHanbHOE yCuaeHne Hecylen YacToThbl 0+99 <1>

<1> 31a HaCTPOMKa A0CTynHa Toabko npu C6-00 = 0.
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* Hactpovika pUKCMPOBaHHOW HECYLLEN YaCTOTbI.

Ecnn C6-00 HacTtpoeH Ha 0, napametp C6-01 MOKeT BbITb OTPETYNMPOBaH B paMKax HaCTPOMKH.

Cnepyet HacTpouTb TO e 3HavyeHue B C6-01 n C6-02 B MeTogax ynpasneHus, kpome ynpasnenus V/F.
e HacTtpoVika nepeMeHHOM Hecyllei YacToTbl (ToNbKO A1 ynpasneHus V/F).

B dyHKUMK ynpaBneHus V/F Hecywas Yactota MOXET ObITb YCTAHOBJIEHA U1 USMEHEHUS JIMHEMHOCTH

C BbIXOAHOM YacToTon HacTpoikorn C6-01, C6-02 n C6-03, Kak nokasaHo Ha puc. 6.33.

HECYLLAA HYACTOTA
A
C6-01

I

I

I

|

BbIXOAHAA HACTOTA |
% C6-03 |

I

I

I

I

Puc. 6.14. UI3mMeHeHWe HecyLen YacToTbl Ha 6a3e BbIXOAHOM YacTOTbl

MPUMEYAHUSA:

1. Ecnm C6-03>27, a C6-01<C6-02, Hecywwan YacTota 6yaet duKkeupoatbes HacTpoikon C6-01.
2. Ecnun C6-03<7, C6-02 oTHAOUMTCS, U Hecywas yacTtoTa byaet GuKcupoBaTtbes HacTporikon C6-01.

e C6-04 PE3EPB

L

d1-02

MAKCHUMAJIbHAA HECYLLAA YACTOTA

* /3meHeHue Hecyllei 4acToTbl Ha 6a3e HOMUHAILHOTO TOKA.

CornacHo HacTpoMKam Hecyllen 4acTOTbl HOMUHasbHbIM BbIXOAHOW TOK Npeobpa3oBatesisi USMEHUTCH,
Kak BMAHO 13 Tabnumupl 6.11. Hecywaa 4actota M3MEHUTCS IMHENHO C BbIXOAHbIM TOKOM. ECcnu aTa BenMynHa
He yKa3aHa, ee MOXHO paccyuTatb no Tabnuue 6.11.

Tabnuua 6.11. U3meHeHuWe Hecyllen YacToTbl Ha 6a3e HOMUHANbLHOro TOKa

TpexdasHbivi Tok 400 B

Mogaenb

HoMWHanbHbIM TOK (A)

2 Ky, 8 KIy, 10 Ky 12 Ky,
440 B, 0,5 5. c. (0,4 kBT) 1,5 1,5 13,5 14
440 B, 1 n. c. (0,75 KBT) 2,5 2,5 2,2 2
440 B, 2 n. c. (1,5 KBT) 4,2 4,2 3,8 3,4
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6.4 [pynna L: CurHan ynpaB/ieHUS 4aCcTOTOM

L1 CwurHan ynpaBfieHUs 4acTOTOM

b1-00 UcToyHmk 1
CWUrHana ynpasfeHust
4acToToW

1
\
\
\
3 \
‘ KoHHekTop cBA3n R5-485 }7 |
\
BHewHwii TepMuHan |
BBO/J0B/BbIBOJOB | \
| MHorodyHKumo- 0 MHorockopocTHoM
J pexum
HanbHbIN BXOA R -
‘ TEPMUHAN AL }7 }El-OO HPR | puerasuono |
‘ 1 |
\
|
\

L01-00 CurHan JloKanbHO

yNpaB/eHns YacToToi

Crynenuaroe
b1-02 UcTOYHMK 2 M3MEHeHMe CHoPOCTH 2
CUrHana ynpasneHms [ 001 | )

4acToToi CTyneHHiToe
vaveHeHue copocu 3 | | Fp «o0-g

|
fJLfffj L1-02 | " IDa3ONKH.

ynpaBJieH!s 4acToTok

CryneAyatoe
‘ CMrHaﬂ ‘ NU3MeHeHWe CHO| ‘
poctn 4 CUIHAN YNPABJIEHUA
\ ynpaeneHns 11-03 B s ’
\ wacToroii . } | uacroroit
3 | 4716 M | Cwnqu{Toe |
‘ KoHHekTop cBsian R5-485 }7 ‘ WM3MeHeHme CKopoeT 15 | 1 | 3ANKHYT
ELI—M RN
\ - | CryneAuaroe :
‘ BHewnuii Tepmuran || =2 | L1-15 vaenene chopocu 16 |
BBOZOB/BbIBOZOB | \ | y . |
Ynpasnenue ‘ TONMKOBOXOA
-1 ‘ TONYKOBbLIM L1-16 [ |
‘ TEPMUHAN A1 }7 } Xofiom S .
\ PenM ynpasneHus CTyneH4arbim
L01-00 Curtan =0 \ U3MEHEHUEM CKOPOCTU
|
|

Puc. 6.15. Cxema curHana ynpaBieHUs 4acToTomn
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e L1-00-L1-15 CWIHAN YMPABJIEHMA YACTOTOW, OT 1 A0 16

e L1-16

CUTrHAN YMPABJTEHUA YACTOTOW TOYKOBOTO XOZA

MNpeob6pazoBaTtenb NO3BOJSET NONb30BATENO NEPEKNIOYATLCS B Anana3oHe A0 16 CMrHanoB ynpaBfieHns YacTo-
TOM U 1 cUrHanom yrnpasieHUs YacToTOM TONYKOBOIro xoaa. lNpeobpasoBaresib UCMO/b3YeT BblIOPaHHbIE HACTPOMKM
BPEMEHU pas3roHa v 3aMeIeHns, Koraa NPOMCXoauT Kaxaoe NepeKITtodeHne Mexay CUrHanamu ynpaBieHus
yacTtoton. CurHan ynpasfieHWUst HaCTOTOM TOJTYKOBOTMO Xoa NepeKkpbIBaeT cUrHanbl 1—16 ynpaBieHUs 4acTOTOMN.

HacTtponku

Mo ymonyaHuio

0,00 Iy — <1><2><3>

L1-00, 5,00 Iy

L1-01, 8,00 I'y

L1-02, 10,00 Iy
L1-03, 12,00 Iy
L1-04, 15,00 'y
L1-05, 20,00 Iy
L1-06, 25,00 Iy
L1-07, 30,00 Iy
L1-08, 35,00 Iy
L1-09, 40,00 Iy
L1-10, 42,00 'y
L1-11, 45,00 Iy
L1-12, 50,00 Iy
L1-13, 50,00 Iy
L1-14, 50,00 I
L1-15, 50,00 Iy

NN? HanmeHoBaHue QyHKLWK

L1-00-L1-15 CurHanbl ynpaBieHus 4acToToM
1-16

L1-16 CwvrHan ynpaBneHus 4acToTo
TOMYKOBOTO X044

0,0 Iy po <1> <2><3>

6,00 Iy <2>

<1> BepxHuii npeaen onpeaensetca Hactponkon d1-02 (MakcumanbHas BbixoaHas Yactora) 1 L2-00 (BepxHWi npeaen YactoTbl).
<2> Ecnun L2-00 (BepxHWit npeaen 4acToTbl) OTPEryaMpoBaH, M36bITouHas 4actoTa B HacTporKax ¢ L1-00 6yaet

aBTOMATMYECKM COrnacoBaHa ¢ BEPXHUM Npeaenom, onpegensemsim B L2-00.

* YcTaHOBKa pexunMa CTyneH4aToro MU3MeHeHMs CKOPOCTH.

[ns noga4ym KOMaHabl HA3HaYeHUs CTYNeH4YaToro MI3MeHeHNst CKOPOCTU Ha MHOTO(YHKLIMOHaAbHbIM BXOA HEOG-
xoanmo HacTpouTb E1-[1[] =5, 6, 7, 8 (pexxknMbl ckopocTei 1, 2, 3, 4). [ins nofayn KoMaHbl ynpaBieHus
4acTOTOM TOIYKOBOr0 X0A4a Ha MHOTOGYHKLIMOHaNbHbIM BXOA ycTaHaBnusaetca E1-[[] = 9.

Tabnuua 6.12. YnpaBneHue cTyneH4aTbiM UBMEHEHWEM CKOPOCTU U KOMOMHALIMM KOHTAKTOB

CwrHan ynpaBneHus 4acToTo Curnan 1 CvrHan 2 Curnan 3 CurHan 4 CurHan 5
Ha CTyneH4aToe | Ha CTyneHYaToe | Ha CTyneHYaToe | Ha CTYNEeHYaTtoe | Ha CTyneHvaroe
U3MeHeH1e U3MeHeHne U3MeHeH1e “3MeHeH e U3MeHeH1e
CKOpOCTU CKOpOCTH CKOpOCTU CKOpOCTU CKOpOCTU
E1-Od0=5 |E1-OHd=6 |E1-O00=7 |E1-OAH=8 |E1-A0=9
CvrHan ynpaBnerus yactoroi 1 (L1-00: Hactporika B b1-00) | BbIKJI BbIKJI BbIK/ BbIKJI BbIKN
CwrHan ynpaeneHus yactotoi 2 (L1-01) BKN BbIKJI BbIK/ BbIKJI BbIK/I
Cwurnan ynpaeneHus vactotoit 3 (L1-02) BbIKN BKJ BbIK/ BbIKJI BbIK/I
Cwirvan ynpaeneHus vactotoii 4 (L1-03) BKN BKN BbIK/I BbIKJI BbIK/I
Cwurnan ynpaBneHus vactotoit 5 (L1-04) BbIKN BbIK/ BKN BbIKJI BbIK/
CurHan ynpaBneHus yactotoi 6 (L1-05) BKN BbIKJI BKN BbIKJI BbIK/
Cwirvan ynpasneHus vactotoit 7 (L1-06) BbIKN BKJI BK/ BbIKJI BbIK/
Frequency Command 8 (L1-07) BKN BKN BKN BbIKJI BbIK/I
Frequency Command 9 (L1-08) BbIKN BbIKN BbIKN BKJ BbIKN
CurHan ynpasnenus yactotoi 10 (L1-09) BK/ BbIKJI BbIKJ1 BKN BbIKJ
CurHan ynpasnenus yactoroi 11 (L1-10) BbIK/ BK/ BbIK/ BKJI BbIK/
Cwvrnan ynpaeneHus yactotoi 12 (L1-11) BK/ BKJ BbIK/ BKN BbIK/I
CwvirHan ynpaeneHus vactoton 13 (L1-12) BbIK/I BbIKJI BKN BKN BbIK/I
Cwvrnan ynpaBsneHus vactotoi 14 (L1-13) BK/ BbIKN BKN BKN BbIK/
Cwvirvan ynpaeneHus vactotoi 15 (L1-14) BbIK/I BKN BKN BKN BbIK/
Cwvirvan ynpaBneHus yactotoi 16 (L1-15) BK/ BKJ BKN BKN BbIK/I
YacTota TonykoBoro xoaa L1-16 <1> - - - BKJ

<1> YacTtoTa TONYKOBOTO X04a NePeKPLIBAET CUrHaNbI yNpaB/ieHns YacToTon ¢ 1 no 16.
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CurHan ynpaBneHus 4acToTou
A

X04,/cTon ‘

\
\
|
|
Bnepeg (Hasﬂ }
|

CTyneHb U3MEHEHIUA CKOPOCTH 1 ‘ BKJI

CTyneHb M3M eHeHnst CKopocTH 3 ‘ BK/

CTyneHb M3MeHeHns CKopocTu 4

CTyneHb M3MEeHeHUs CKopoCTH 5

Puc. 6.16. [leictBME cUrHana 4acToTbl TONYKOBOro XoAa

L2 BepxHWi/HUKHUIK Npeaen 4acToTbl

TpebyeTcst HACTPOUTb BEPXHUIM U HUKHUIW Npeaenbl, YTOObl aN1eKTpoABUraTeNb paboTasn B AMana3oHe, HaCTPOEeH-
HOM A/19 NPefoTBPAaLLEHNSA PEe30HaHCca N NOBPEXAEHMS.

e 12-00 BEPXHWI NPEAEN CUTHANIA YNPABJIEHUA YACTOTON

YcTaHaBnnBaETCH B NPOLLEHTaX K MaKCUManbHOM BbIXOAHOW YacToTe. [Jaxe ecnv BBeleHHas Beln4mHa oKa-
YETCH Bbllle ee Be/IMYUHbI, NpeobpasoBartesb OyaeT cobntoaatb BBEAEHHYIO HaCTPOMKY.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
[2-00 BepxHui Npeaen curHana ynpasfaeHWs 4acToTon 0,0+110,0 % 100,0 %
e L2-01 HU¥HWA MPEAEJT CUTHAJIA YNPABNEHUA YACTOTON

YcTaHaBnMBaEeTCH B NPOLLEHTaX K MaKCUMaibHOM BbIXOAHOW YacToTe. [Jaxe ecnv BBeeHHas BelIn4mMHa OKa-
ETCH HUXKE ee BeNIMYMHbI, MpuBoa 6yaeT cobntoaTe BBEAEHHYIO HACTPOMKY.

Ne HanmeHoBaHWe QyHKLMK HacTtpoinku Mo ymonyaHuio
[2-01 HWXHWI Npeaen curHana ynpaeieHUs 4acToToi 0,0+110,0 % 0,0 %
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BbixogHas yacToTa
A

L2-00 - BepxHui npegen curHana
ynpaB/ieHu1s 4acToTomn
PAB QYU
OVANA30H
HWKHWI npefen curHana
12-01 ynpaBfeHus 4acToToMn

CurHan ynpaBaeHus
> 4yacToToM

Puc. 6.17. BEpXHUI U HUKHUM Npedenbl CUrHana yrnpaBieHUs 4acToTon

L3 [lepecKoK yacToT

e L3-00-L3-02 TNEPECKOK YACTOT 1-2 / ANANA30H YACTOT MEPECKOKA

YcTaHOBKa Anana3oHa NepecKoKa 4acToT BO n3bexaHne paboTbl Ha CKOPOCTH, Bbi3biBatOLLEN PE30OHAHC B 060-
pyaoBaHuu. Ecnun curHan ynpaBneHus 4acToTon NagaeT B nNpeaenax aguanasoHa 4acToT NepeckoKa, npeobpaso-
BaTeNb O6yAeT yaepK1BaTb CUrHaN ynpaBleHUs 4acTOTON Ha BEPXHEM Npegese Ao Tex Nop, NoKa 3aMeasieHne
NPoOWAET 3TOT AMana30H U CUTHaN ynpaBieHMUs YacTOTOM NPEBbLICUT YCTAHOB/IEHHbIN Npeaern.

[ns oTKoYeHus nepeckoKka YactoTbl L3-00 mnun L3-01 Heob6xoamMmo HacTpoutb Ha 0,0 TL,.

N2 HanmeHoBaHWe GyHKLMK HacTtpoinku Mo ymonyaHuio
L3-00 Mepeckok YacToThl 1 010,0 'y po <1> 0,0 Ny <2>
L3-01 lMepeckok YacToTbl 2

L3-03 [lnana3oH YacToT NnepecKoKa 01 0,0 po d1-02 <3> 1,0 Iy <3>

<1> BepxHuit npenen onpeaensercs HacTpoikon d1-02 (MakcHManbHas BbIXOAHAs 4acToTa).
B3anMocBA3b Mexay BbIXOHOM YaCTOTOM M YacTOTOMW NepecKoKa NoKasaHa Ha puc. 6.37.

BbixogHas yacTtota

e

A

[ToHUXEeHne curHana ;
yNPABNEHMA 4acTOTOl L MoBblleHNe CUrHana_
/ P ynpaBieHu1s 4acToTom

, . =~ 1304

[JnanasoH
j ///// CKauKa
/ e - 1304
v ) ‘ AnanasoH
CKayKa

e |3-04
‘ [Jlnana3oH cKayka
A 4 A 4

L3-00 L3-01 L3-02
Yacrtota ckayka 1 YacToTa ckayka 2 YacToTa cKayka 3

CurHan ynpaBneHus
4acToTOMU

Puc. 6.18. [lenctBre nepeckoKa 4acToTbl

NMPUMEYAHUSA:

1. Mpeobpa3zoBatenb He 6yaeT paboTaTb OT CUrHaNa ynpaBieHUs YacToToN IM60 U3MEHSTb €€ BEINYMHY B AMana3oHe 4yacToT
nepeckoka. MpeobpasoBatens OyaeT GYHKLUOHWPOBATL B 0ObIYHOM PEXUME B COOTBETCTBUM C BPEMEHEM Pa3roHa
1 3amefnieHus, yctaHoBaeHHbIM B C1-00 1 C1-01.

2. Mpu perynMpoBKe HECKOJbKMX YaCcTOT NepecKoKa cieayeT yaocToseputbes, 4to: L3-00 < L3-01 < 13-02.
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L4 «Bepx/Hua» 1, «Bepx/Hn3» 2 1 nogaepxaHue napameTpa KOMaHabl 3alaHWsi 4acTOThI

e L4-00 NOAAEPHKAHUE KOMAHAbBI 3AAAHUA YACTOThI «MOBbICHUTb/MOHU3UTb» (UP/DOWN)
JTOT NnapamMeTp AOCTYNEH NMpu N060M U3 cneayoLLmMx YCI0BUN:

e E1-1 =10/11 (komaHga «MoBbicuTb/MOHU3UTLY);

e E1-HH =12/13 (komaHga «MoBbicuTb/MOHU3UTL» 2).

OnpepensieT, Hafo UK HET COXPaHATL BEIMYMHY CUrHana ynpasaeHWs 4acTOTON UK CMeLLEeHWs 4acToTbl (MOBbI-
LWeHne,/noHmKeHne 2) npu BBoae KoMaHabl «CTOlM» UK OTKIIOYEHUM INEKTPOIHEPTUN.

N2 HanmeHoBaHWe GyHKLMK HacTtponku Mo ymonyaHuio
L4-00 MopaepkaHue KoMaHAabl 0,1,2 0
«[ToBblcKTb/MMOHU3UTL» 3aaHMS YaCTOTbI

0: OTmeHa GYHKUUK «[ToBbICUTb/ TTOHU3UTL» CUTHANA YNpaBeHUs YacTOTOl NPU 0CTaHOBKe.

KomaHgbl «MoBbicUTb/TOHW3UTL», NOAaBaeMble Yepesd MHOrOPYHKLMOHAabHbIE TEPMUHASIbI BXOAA, AOMyCKaloT
PErynMpoBKY CKOPOCTH TOJIbKO Ha paboTatolem npeobpasoBatesie. CurHan ynpasieHus 4yacToTol 6yaeT c6po-
weH ao O I, npy BBoAe KoMaHabl «CTOM» UK OTKIIOYEHMM Npeobpa3oBaTesis OT IEKTPOIHEPTUN.

1: CoxpaHuTb noBblLIeHWe/ NOHUKEHWE CUTHANA YNpaB/IEHNS YacTOTOM NPU 0CTaHOBKe.

KomaHgbl «[ToBblcUTb/TTOHU3UTL» («Bepx/Hu3»), nogaBaemMble 4epe3 MHOrobYHKLMOHA bHbIE BXO/bl, ONYCKAOT
perynMpoBKY CKOPOCTM TOSIbKO Ha paboTatoliemM npeobpasosaTene. [Mpu nogade komangbl «CTOMM» curHan
ynpaB/eHUs YacToTon 6yaeT coxpaHeH B L4-03. MNpu NnoBTOPHOM 3anycke ata GyHKLUMS 6yaeT CHoOBa akTUBUPO-
BaHa. [1ng c6poca coXxpaHEeHHOro curHana yrnpasnaeHus YactoTon nepea kKomangon «[TYCK» goctaTo4HO BOCMOSb-
30BaTtbcs Nt060Mn 13 onuum «MoBbiCUTb/MMOHNU3UTbY.

2: MpuHATL NOBbILEHUE/ NOHMMKEHWE CUTHANa YyNpaB/ieH!s YacToTOl NPU 0CTaHOBKe.

KomaHapl «[1oBbicUTb /TTOHNM3UTb», MOJaBaeMble Yepe3 MHOMODYHKLIMOHANbHbIE BXO/bl, AOMYCKAIOT PErYIMPOBKY
CKOPOCTM TO/bKO Ha paboTatoweM npeobpasoBarene. Mpu nogadye KomaHabl «CTOlM» curHan ynpaBiaeHUs 4YacTto-
ToM 6yaeT coxpaHeH B L4-03. MNpu NnoBTOPHOM 3anycKe ata GyHKLUMS ByaeT CHOBa aKTMBMpPOBaHa.

e L4-01 BE/IMYMHA CMELLEHUSA CUTHANA YNPABJIEHWUA YACTOTOM GYHKLMEW «MOBBLICKUTL 2 / MOHWU3UTb 2»
(UP2 / DOWN 2)

C nomolbo GyHKUKUK «[ToBbICUTb /TTOHU3UTb» K CUTHaY yrpaBieHUs 4acTOTOW MOXHO 06aBUTb BEIMYUHY UK

Bbl4ECTb U3 HEr0 BENUYMHY CMELLEHUS.

N2 HanmeHoBaHWe GyHKLMK HacTtpoiku Mo ymonyaHuio

L4-01 CmelyeHne curHana ynpaBieHus 4acToToi «MoBbicuTb 2 / 0,00+99,99 Iy 0,00 Iy
MoHn3utb 2» (UP2/DOWN2)

Onepauusa onpegensieTcs HaCTPOMKOW.

Hactponka: L4-01 = 0,00 Iu,.

Koraa aktMBHbI KOMaHAbl «[ToBbICUTb 2 / TIOHN3UTb 2», BENMYMHA CMELLEHUS BYAET NOBbIWATLCS IM60 MOHM-
aTbCH, MCMOJIb3YS BPEMS pa3roHa U 3aMeieHuns, onpeaeneHHoe B napamerpe L4-02 (HacTpoiKa pa3roHa/
3aMe/IeEHUs] CUrHana ynpaBieHNs 4YacTOTON), M BENNYUHBI BPEMEHUW pa3roHa U 3aMeNIeH s, YCTAaHOB/IEHHbIE
B napameTpax ¢ C1-00 no C1-03, 6yayT OTMEHEHBI.
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BbixogHas

yacrorta
BennunHa cmelleHus
MOBbILWAETCA NYTEM NPUMEHEHHS
BPEMEHW pa3roHa unu
3ame/1eHuns, YCTaHOBAEHHOrO

CmelleHune AN L y
B HacTpoiike L4-02

KomaHaa

«[loBbICUTb 2»

Puc. 6.20. MNoBblleHne 2 / noHMKeHne 2 cmellenuns npu L4-01=0,0 i

HacTtponka: L4-01 = 0,00 IL.

Ecnv komaHga «MoBbICUTb 2» UK «[TOHU3UTb 2» peann3yeTcs MeHee Yem Yepes 2 ¢, CMellleHne GyaeT NoBbllLeHo
WM NMOHMMKEHO C MOMOLLbIO BPEMEHU pasroHa Win 3aMeaeHus, onpeaeneHHoro B napameTpe L4-01 (cmelle-
HWe CUrHana ynpaB/ieHUs 4acTOTOM).

Ecnn ansa peannsaumnn komang «MoBbICUTb 2» UK «[TOHKM3UTbL 2» NOTpebyeTcs 6onblue 2 ¢, cMelleHne byaet
NOBbILEHO JIM6O0 MOHMMKEHO C MNOMOLLbIO BEIMYMH BPEMEHU Pa3roHa M 3aMeJ/IEHUS, KaK 3TO 3aaHO HacTPOn-
Kow ans «MosbicuTb 1 / MNoHM3UTb 1». U3MeHeHWe curHana yrnpaBfieHns HacTOTOW MPOU30MAET NO BPEMEHM pas-
roHa n 3aMeasieHuns, onpeaeneHHoro B napametpe L4-02 (HacTponKa pa3roHa/3amMeaneHns curHana
yrpaBfieHWsi 4aCTOTOW).

BbixogHas
yacToTa

BennunHa cmelleHns yBennymBaeTcs,
KOra Bpems pasroHa/3ameieHus

|
1
|
|
} ‘J/ YCTaHOB/EHO Ha L4-02.
|
CMmelleHmne | —
|
|

|

KomaHpa
«[M0BbICUTb 2»
e e

MeHee Menee Cablwe
2 cek 2 cek 2 cek

Puc. 6.21. MNMoBblleHWe 2 / NoHuKeHne 2 cmellenus, ecnun L4-01 > 0,0 Iy,

e L4-02 HACTPOWKA PA3TOHA/3AME/TEHUS CUTHAJIA YNTPABJIEHWSA YACTOTOW («MOBbBICUTb 2 / MOHU3UTb 2»)

HacTponKku napamMeTpoB BPEMEHU pa3roHa/3aMeq/IeHns 415 NOBbIWEHUS UK MOHUXEHUS BENTUYUHbBI CMELLE-
HUS CUrHana ynpasieHns 4yactoTon ansg GyHKLUUK «[oBbICUTb 2 / MOHU3NUTb 2».

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
L4-02 HacTponKK BpeMeHu pa3roHa/3aMeANeHuns CUrHana ynpas- 0,1 0
NeHuns yacTtotoi («MosbicuTb 2 / TTOHU3UTL 2»)
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0: TeKywee Bpems pa3roHa/3ameq/IeHus.
Mp1BOA MCMONb3YET TEKYLLIEE aKTUBHOE BPEMS pa3roHa WM 3aMeIeHus.

1: CoxpaHeHue.

e L4-03 COXPAHEHWE MOBLILUEHWA/NMOHWKEHWA CUTHAA YTPABJIEHWUS YACTOTON

N2 HanmeHoBaHWe GyHKLMK HacTtponku Mo ymonyaHuio

L4-03 CoxpaHeHWe NOBbIWWEHNA/NOHUKEHNA CUrHaNa ynpaeneHus 0,00+400,0 0,00 'y
4acToTou

CoxpaHeHue pesynsratoB KoMaH «MoBbICUTb/TTOHN3UTE» UK «TOBbLICUTL 2 / TToHN3KTL 2». OHOBPEMEHHO

onuun «MosbicKTb/TOHN3UTL» UK «[ToBbICUTL 2 / TTOHN3KTbL 2» UCNO0MIb30BaTbCA HEe MOryT. Eciv MHOrodyHKLMWO-

HaNbHbIN BXO[ HACTPOUTb Ha «[MoBbICUTb/TTOHN3UTb» UK «[ToBbICUTb 2 / TToHM3KTL 2», cpaboTaeT npeaynpeau-

TeNbHbIM CUrHan 06 oWnBKe.

JTOT NapameTp AOCTYNEH B cneayolmx o6cTosaTebCcTBax:

1. b1-00 (BbiGop curHana 1 ynpasneHus yactoton) uam b1-07 (Bbi6Op curHana 2 ynpaBneHus 4actoton) = 2 (KOHTaKT
«[ToBbICUTb/ [TOHN3UTLY);

2. E1-0H = 10/11 ( komaHaa «MoBbicuTb/MoHn3uTb») unn E1-1 [ = 12/13 (komaHaa «[oBbicuTb 2 / TIOHU3UT 2»);

3. L4-00 (coxpaHeHuWe curHana ynpasieHus 4actoton) = 1 unn 2 (GYHKLUMA aKTUBHA).

DYHKLMSA COXPaHEHWUS NMOBbILWEHUS/MIOHUXKEHNS CUTHaNa ynpaB/ieHUs YacTOTOM MOXET ObiTb TaKKe aKTUBUPO-

BaHa npu nogaye komanabl CTOI.

e 14-04 COXPAHEHWE CUTHANA YNPABNEHWA YACTOTOW

JTOT NapameTp BKIOYAETCH, ECNIN KAKOM-TMG0 MHOrOMYHKLIMOHANbHbIA KOHTAKT HacTpoeH Ha E1-[1[1 =18
(yaeprkaHue nHepumum pasroHa/3ameanenns). OH onpeaensert, cneayeT Uian HET COXPaHATb CUrHan ynpaBieHUs
yacToTon npu nogaye komaHabl «CTOM» AN OTKIOYEHUM SIEKTPOIHEPTUN.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
L4-04 CoxpaHeHwe curHana ynpaeaeHusi YacToToM 0,1 0

0: OyHKLUMA OTKNIOYEHA.

CvrHan ynpaieHus YyacToTor 6yaeT copouleH ao O I npv nogaye komaHabl «CTOlM» UK OTKAOYEHMU INIEKTPO-
9HEepruun. AKTUBHbLIM CUIHANOM YrNpaBieHWs 4acToTol BYAET TOT, KOTOPbI Npeo6pa3oBaTte/lb UCMOoNb3yeT
B MOMEHT nepe3aanycka.

1: OyHKuMA BKNIOYEHA.

CuvrHan ynpaBJ/fieHUs YHacToTon ByaeT CoXpaHeH NpU CHATUM KoMaHAabl «[TYCK» 1 ocTaHeTCcs aKTUBHbLIM MpU nepe-
3anycke npeo6pasoBaTtens. OAHAKO ec/iM KOHTaKT, HacTpoeHHbIi Ha E1-[1[] = 18, B MOMEHT BK/IlO4YEHNS Haxo-
[NTCS B Pa30MKHYTOM COCTOSIHMM, COXPaAHEHHbIN CUrHan ynpaBieHus Yyactoton 6yaet copoueH ao O L.

AJIEKTPOMUTAHUE B
|BbIKﬂ|
BMEPE/ BbIKI BK | BHIK BKN
xo4/cTon
| |
| 1 -
COXP. BbIK/T | BKN BbIK/ BKN |
Pasr./3amepn. } ‘ }
| | | |
CurHan ynpaseHus ! ‘ } }
4acToToil | | | |
|
\ } \ \
| | | 1
| 1 ‘ | |
| | |
\ | - \
. | |
|
} ffffff f****L4-01=1
| I,
BbixogHas yacToTa v 1401 =0
™ coxp. [ —™coxp. [

Puc. 6.40. CoxpaHeHWe curHana ynpasaeH1s 4acTOTOM BMeCTe C pa3roHoM/3amea/ieHneM
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6.5 [pynna d: XapaKTepUCTUKU I1eKTpoaBUraTens

d-napaMeTpbl HacTpanBatoT XxapaKTepucTnukn V/F n anektpoasurarens.

d1 Xapaktepuctuku V/F (HanpsixeHne/4actoTa)

e d1-00 HACTPOMKA BXOAHOIO HANPSKEHNSA

HacTpoiTe napameTp no BeNMYMHE HOMUHANLHOIO HaNpPsaXKeHUs Npeobpas3oBaTes B Ka4eCcTBE KOHTPOJIbHOIO
noKasaTens Ans onpeneneHuns ov (M36bITOYHOIro HanpsiKeHus) u UV (MOHUKEHHOIO HaNpsXKeHNs).

NMPUMEYAHUE. [na o6ecneyveHnst aGPeKTUBHOCTU GYHKLMM 3alinTbl Npeobpa3oBaTens BCeraa yctaHaBanBamnTe BXos-
HOe HanpsikeHne npeobpasoBaTens (He aNeKTpoABUraTeNs) no aTomMy napameTpy. B npotuBHOM cnyyae
060pyL0BaHNE MOKET NONYYUTb NOBPEKAEHUS, @ NEPCOHAN — TPaBMbI.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
d1-00 <1> HacTpoiKa BXOAHOTO HanpsiKeHUst 155+255 B <1> 230 B <1>

<1> [laHHble fns npeobpasosatens Ha 200 B nepemeHHoro Toka. na npeo6pasoatens Ha 400 B 311 3HauyeHUs
yABa1BaloTCH.
* [lokasarenu, UMeloLLMe OTHOWEHME K BXOAHOMY HaNPSXKEHUI0 3NEKTPOABUIaTENS.

Crnegfyrouine BENMYUHBI ONPeSensoTca BXOLHbIM HanpsarxKeHnem npeobpasoBaTens.

HanpsieHue |Hactpoiika d1-00 | Mpu6ansutenbHble 3Ha4YeHUs
YpoBeHb onpeaenenusi |P7-13 P2-03, P3-04 (ypoBeHb
ov (BMHaMUYeCKoe TOPMO- | YPOBEHb ONpejeneHus | NpesoTBpalleHus cpbiBa
JeHWe), ypoBeHb <1> uv npu 3amesieHnn)
2008 Bce HacTpoiku 410B 3958 190 B 395
400 8B Hactporka = 400 B | 820 B 790 B 380B 790
Hacrtpoiika <400 B | 820 B 790 B 3508B 790

<1> YpoBeHb GYHKLMOHUPOBAHMS TOPMO3HOIO TPAH3MCTOpa.

e lllaonoun Hactpoiikn V/F (d1-01)

LLla6noH HacTporku V/F onpenenseT BbIXOAHOE HaMPSAXKeHWe cornacHo CUrHasny yrnpasneHus yactoTon. Ectb
15 pasnnyHbIX WabnoHoB npeaBaputenbHon HacTporku V/F (0T O 4o E; MOXHO M3MEHSATb TOIbKO MaKcuMalb-
Hoe 1 6a30B0OE HaNpPsXKEHUE) 1 onpeaensiemMble Nonb3oBaTtenemM WwabnoHbl HacTponkun V/F ot d1-02 go d1-11
(HacTpomKa F).

e d1-01 BbIBOP LIAB/IOHA HACTPOVIKM V/F

Bbi6op ogHoro wabnoHa V/F ns 15 npeaBapuTenibHbiX HACTPOEK MUK WabnoHa HacTporku V/F, onpegenseMon
nonb3oBaTesnem.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
d1-01 Bbl6op wabnoHa HacTporku V/F 0+F<1> F<2>

<1> He moxxeT 6bITb cOpoweHo napametpoM A1-03 (copoc).
<2> B BeKTOpHOM ynpasnenun d1-01 = F,

e Bbi6op wabnoHa npeasaputenbHoi Hactpoiikn V/F (ot O ao E).

LLla6noHbl npeaBapuTenbHOM HacTpolku V/F npuBeaeHbl B Tabnuue 6.13. Hago Bbi6paTh Noaxoasimi wabaoH
M HACTPOWTb Ha 3TOT NapameTp. MapameTpbl ¢ d1-02 no d1-11 pefaKTMpPOBaHMIO HE NoAexaT.

NMPUMEYAHUSA:
1. HeBepHast HacTpoiKa V/F MOXeT Bbi3BaTb MOHMKEHME KPYTALLEr0 MOMEHTA JIM60 NOBbIWEHHbIN TOK 13-3a NEPEBO30YKAEHNS.
2. Hactpoika d1-01 He copackiBaeTcsa napametpom A1-03 (copoc).
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Tabnuua 6.13. Bbi6op wabnoHa HacTponku V/F

HactpauBaemasi | BapuaHtel Bbi6opa XapaKTepucTnKm MpumeHeHne
Be/MYMHA
0 50 Iy, OCTOAHHBI KpyTAWMA | [nsi 06LEro NPUMEHEHUS, HANPUMEP B KOHBEN-
1 60 Iy MOMEHT epax. KpyTalmit MOMEHT 0CTaeTCs NOCTOSIHHBIM
2 60 Iy (c 6asoi 50 i) He3aBMCHUMO OT CKOPOCTHU
3 72 Iy (c 6a3om 60 )
4 50 I, KybnyecKoe NOHUKEHNE MoHMKEHHBIN KpyTAWKWIA | NS NPUMEHEHNs B HAacocax, BEHTUAATOpax
5 50 I, KBaApaTtHoe NOHUKEeHWe MOMEHT U MexaHn3Max, SKCrniyatupyembix B Wasdliem
6 60 i, Ky6. NOHWKEHNe pexnme
7 60 I, KBagpaTHOe NOHUKEHWE
8 50 Iy, cpeaHenycKOBOM KPYTALLWIA MOMEHT | BbICOKUI KpyTALLWiA [OnnHHbIA Kabenb Mexay npeobpasosartenem

= = MOMEHT MycKa 1 anektpoasurarenem (6onee 150 m).
9 50 T, BLICOKWI KPYTALWMIA MOMEHT MyCKa . .

MOLLHBI KPYTALWMIA MOMEHT HYIKEH, Hanpumep,

A 60 T, cpeaHenyCKOBON KPYTSLLMA MOMEHT B MdTax 1 . NOLbEMHbIX YCTPONACTBAX.

- - Ha cTopoHe Bbixofia Npeo6pa3oBaTens ycTaHaBau-
B 60 T, BLICOKWI KPYTALMIA MOMEHT MyCKa BaeTCA APOCCeNb
C 90 Iy (c 6a3om 60 Iu) ®uKenpoBaHHbIN Bbixog | Mpu GyHKUMOHWMPOBaHMK Ha YacToTe 60 [
D 120 Iy (c 6a30it 60 L) 1 BbllE NOAAEPHMUBAETCA NOCTOSIHHOE BbIXOAHOE
E 180 Iy (c 6a30¥ 60 ) HanpsKeHWe Ha BbIXoae

XapaKTepuCTUKK WabnoHoB HacTporku V/F nokasaHbl B Tabnmuax 6.14—-6.17. [laHHble npefHa3HavyeHbl
ansa npeobpasoBartenen ¢ HanpsxeHem 200 B, noatomy ans npeobpasoBartenen, paccymtaHHblx Ha 400 B,
3TW NOKa3aTenu crneayeT yaBanBaThb.

Tabnvua 6.14. XapaKTepuUCTUKM NOCTOSIHHOIO KPYTSLLEr0O MOMEHTa (HacTponku ¢ O no 3)

Hactpoitka = 0 \ 50 Iy | Hactpoiika = 1 60 Ny | HacTpoika = 2 60 Ny | HacTpoiika = 3 \ 72 Ty,
230 230 230 230
B B B B
14 14 14 14
7 7 7 7
0 13 25 50 01325 50 &
My Iy
Tabnvua 6.15. XapaKTepuUCTUKM NOHUMKEHHOIO KPYTALLEro MOMEHTa (HacTPOMKK ¢ 4 no 7)
HacTtpoitka = 4 50y | Hactpoiika = 5 50y | HacTpovika = 6 60 Iy | Hactpoiika =7 ‘ 60 Iy
230 230 230 20
B B B B
50
50— ‘ - J I
5 \ [ -
8 |— 9 — } 8 — | 9
|
0 13 25 50 0 13 25 50 0 13 30 60 0 15 30 60
My My My im
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Tabnuua 6.16. XapaKTepUCTUKM BbICOKOIO KPYTSLLLErO MOMEHTa Npu NycKke (HacTporKku ¢ 8 no B)

Hactpoika = 8 50 Iy | Hactpotika = 9 50 My |Hactpovika = A 60 Ny |Hactpovika =B \ 60 Iy
230 230 200 20
B B B B
23
23 18 |
18 \
9 1 9 — wl—(
|
0 1,530 &0 0 15 3 60
My My
Tabnuua 6.17. XapaKTepUCTUKN GUKCUPOBAHHOIO Bbixoaa (HacTporku ¢ C no F)
Hacrtpoika = C 90 Ny | Hacrtpoika =D 120 Iy | Hactpotika = E \ 180 Iy
230 230 230
\
\
B B } B
\
\
14 14 } 14
7 } 7 } | 7
\
015 3 60 90 015 3 60 120 0 1,5 3 60 180
My Ty My

Onpepensiemble nonb3oBateNem WabaoHbl HacTpoiku V/F (no ymonyanwtio: F).

Ecnn d1-01 = F, napameTpbl ¢ d1-02 no d1-11 MOXHO HacTpPOUTb Ha COo3aaHne HOBOrO WabsoHa. NapameTpbl
¢ d1-02 no d1-11 6yayT TakKnMMK Xe, Kak wabnoH HacTtporku V/F 1 nocne cépoca.

e Hactpoviku wabnoxa V/F ¢ d1-02 no d1-09. Ecan d1-01 < E, nonb30BaTenb MOXKET UCNOAb30BaTh napameTpbl ¢ d1-02

no d1-09 ana npocmotpa HacTpoek waobnoHa V/F. Ecin d1-01 = F, napametpsl ¢ d1-02 no d1-09 moryT 6biTb HaCTPOEHbI
Ha co3jaHve HOBOrO WabnoHa, NoKasaHHOro Ha puc. 6.42.

Ne HanmeHoBaHue GyHKLUK HacTtpoiiku Mo ymonyaHuio
d1-02 MaKcrManbHas BbIX0AHas YacToTa 25,0+400,0 Ny <1>

d1-03 MaKcrmanbHoe HanpsiKeHue 0,0+255,0 B <3> <1><2>
d1-04 ba3soBas yactota 0,0+d1-02 <1>

d1-05 ba3oBoe HanpskeHue 0,0+255,0 B <3> 0,0 B <2><3>
d1-06 CpeaHss BeanyMHa BbIXOAHOW 4aCTOThI 0,0+d1-02 <1>

d1-07 CpeaHsas BennyYMHa BbIXOAHOIO HaNPSKEHUs 0,0+255,0 B <3> <1><2>
d1-08 MuHMManbHas BbixogHas YyacToTa 0,0 po d1-02 <1>

d1-09 MwuHVMManbHOE BbIXOAHOE HanpsiKeHue 0,0+255,0 B <3> <1><2>

<1> Hactpoiika no ymonyanuto onpegensierca napametpom A1-02 (Bbibop meToaa ynpasneHus). HacTpoiku B 3101 Tabnuue
NPEeACTaBAAT CO60M HACTPOMKKM N0 yMON4aHuto Ans ynpasaeHus V/F ¢ pa3oMKHYTbIM KOHTYPOM.

<2> BennuuHa ans npeobpasosatens Ha 200 B. 3HaueHune ans npeobpasosatens Ha 400 B fomKHO ObiTb YABOEHO.
<3> N3MeHsieTcA aBTOMATUYECKM B PEXMME aBTOHACTPOMKM (MOMEHT BpallieHUs, MOMEHT NoKosa 1 uin 2).
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BbIXOAHOE HAMPAXEHKUE (B)

d1-03
e

d1-05

d1-07

d1-09

|
\
\
\
\
\
\
i
d1-08 d1-06 d1-04 d1-10 d1-02

YACTOTA ('u)
Puc. 6.25. lWWa6noH V/F

NMPUMEYAHUE. [Tpu HacTporKe onpeaenseMoro noab3oBarenem wabnoHa V/F cnefyeT yaocToBEpUTHCS,
4yt0 d1-08 < d1-06 < d1-04 <d1-10 < d1-02.

d2 XapaKTepUCTUKK INEeKTpoaBUraTeNs

MapameTp d2 ycTaHaBNMBAET rMaBHble TEXHUYECKME MoKa3aTenn aNeKTpoaB1raTens, Heo6xoamMmble A5 ONTH-
MaJIbHOT0 YNpaBaeHWUs UM.

Mpwv ynpaBiieHnn ¢ Pa3OMKHYTbIM KOHTYPOM NMapaMeTpbl yCTaHaBIMBaOTCS aBTOMaTUYECKU BO BPEMS aBTOHa-
CTPOMKK. Ecnn aBTOHACTPOMKaA HEe MOXET PYHKLIMOHMPOBATh KOPPEKTHO, CNeyeT yCTaHOBWUTb NapaMeTpbl B pyy-
HOM peXxume.

e d2-00 HOMMWHAJIbHbBI TOK SNEKTPOABWTIATENS

HoMMHanbHbIM TOK yCTaHaBMBaETCS COMMacHO AaHHbIM Ha 3aBOACKOW Tab/IMYKe a/1eKTpoaBuUraTens.
3Ta HacTpoiKa onpeaensieT 3aliuUTy ANEKTPOABUraTeNs B OTHOLLIEHWM KPYTALLEro MOMEHTa M yCTaHaBIMBAETCS
B aBTOMaTMYECKOM pPEXMME BO BPEMS aBTOHACTPONKM.

Ne HanmeHoBaHve QyHKLMK HacTtpoiku Mo ymonuaHuio
d2-00 HOMWHanbHbI TOK aNeKTpoaBUraTens 10+200 % OoT HOMUHaNBHOTO TOKa Onpepensietca napameTpom 02-03
NMPUMEYAHUA:

1. byget onpegenatbea B eguumnuax 0,1 A.

2. Ecnun d2-00 (HOMMHaNbHLIN TOK 3/1eKTpoABMraTens) MeHble HaCcTPOMKK d2-02 (TOK aneKTpoaBuratens 6e3 Harpysku),
aKTUBMpYeTCA npeaynpexaeHune 06 ownbke oEO2 (ownbKa B HACTPOVKe AnanasoHa napameTpoB). BoT noyemy HyxHO
npaBuibHO HacTpouTb d2-02.

e d2-01 HOMWHAIbHOE CKOJIbXEHWE POTOPA

Tpe6yeT0ﬂ YCTaHOBUTb HOMWHa/IbHOE CKOJIbXXEHWNE POTOPa INEKTPOABUTATENA. 3JTa BeNMYMHa onpenendaeT Kom-
NeHCalUUIO CKOJIbXXEHNA U 6yp,eT aBTOMaTM4eCKHM yCTaHaB/IMBATbCA B npouecce aBTOHACTPOMKMW.

Ne HanmeHoBaHve QyHKLWK HacTtpoiiku Mo ymonyaHuio

d2-01 HoMuHanbHOe CKoNbKeHWe potopa 0,00+20,00 Ty, Onpepgensietca 02-03

Ecnun aBTONOACTPOMKa NO KAKMM-TO NPUYMHAM Npou3BefeHa OblTb HE MOXET, HYXKHO MCNONb30BaTh AaHHble
3aBO/CKON Tab/IMYKM ANEKTPOABUIraTeENs AN pacyetTa HOMUHaNbHOMO CKOMIbXEHMS POTOPa ANeKTpoaBuraTens
no cneaytouien dopmyne:
d2-01=f-(nxp)/ 120,
roe: f — HomuHanbHas YacToTa (M), N — HOMMHabHasa CKOPOCTb aNeKTpoaBuratens (min-1),
P — 4YMCO NOJIIOCOB 3NIEKTPOABUIaTeNs.
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e d2-02 TOK 3JIEKTPOABUIATENIA BE3 HAIPY3KH

MapameTp ToKa aneKkTpoaBuratens 6e3 Harpy3Kku yctaHaB/IMBAETCS, KOrda OH paboTaeT C HanpsiXKeHneM 6e3 Harpy3ku
M Ha HOMUHa/NbHOW YacToTe. 3aTem napameTp ByAeT aBTOMaTUYECKM 3ajaBaTbC aBTOHACTPOMKON. [laHHbIM napaMeTp
MOXHO TaKXXe HaCTPOWTb COrMIacHO MPOTOKOIY UCTbITaHUS INEKTPOABUIraTeNs 6e3 Harpy3ku M60 JOKyMeHTaLmm

Ha aNeKTpoABUraTeslb, 3anpPOCUTb KOTOPYIO MOXHO Y MPOM3BOAUTENS NIEKTPOABUIaTeNS.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku [To ymonyaHuto
d2-02 Tok anekTpogswuratens 6€3 Harpy3Ku 0,0+[d2-00] A (kpome d2-00) Onpegensietca napametpom 02-03
e d2-03 YUCNO NMONKCOB 3NTEKTPOABUTATENA

YcTaHOBKa YMcna NnostocoB 3N1eKTpoaBuraTens. 3ateM napameTp 3afaeTcs aBTOMaTUY4eCKM BO BpeMsi aBTOHa-
CTPOMKM.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuio
d2-03 Yu1cno nonoCoB ANEKTPOABUraTeNns 2+48 4
e d2-04 MEKAYPA3HOE COMPOTUBJIEHUE SJTIEKTPOABUIATENA

HacTtpoika mexaypasHoro conpoTuBeHUs aneKkTpoaBuraTens. 1ot napamMeTp 6yaeT ycTaHaBInBaTbCS

BO BpeMsi aBTOHACTPOMKK. ECNM NO KaKMM-TO MpUYMHaM aBTOHACTPOMKa He MOXET ObITb MPON3BeEeHa KOp-
PEKTHO, HEO6XOAMMO 3aMpPOCUTb Y NPOU3BOAUTENS INEKTPOABUIaTENS OTHET MO UCMbITAHUIO dNEKTpoABUraTens
UK JOKYMEHTaLMIO Ha aneKTpoaBUuratesb. YKadaHHoe MexaydasHoe CoNpoTUBIEHME AOMKHO UCMONb30BaTbCA
N5 pacyeTa 3TOro napameTpa 3/IeEKTpoABMraTens rno cneayowen dopmyne:

* Wsonsauums tvna E: ykazanHoe conpotuenenne (Q) npn 75 °C x 0,92.

* W3onqauwmsa tvna B: ykasaHHoe conpotusieHue (QQ) npu 75 °C x 0,92.

e W3onsuums vna F: ykazaHHoe conpotusneHune () npu 115 °C x 0,87.

Ne HanmeHoBaHue GyHKLUK Hactponku Mo ymonyaHuio
d2-04 HacTtpoiika mexdasHoro conpotueneHus anektpoasuratens | 0,000+65,00 Q <1> Onpepensietca napameTpom 02-03

 HACTPOWKA NAPAMETPOB 3/IEKTPOABUTATE/A BPYYHYIO

Cne,qyeT BOCMOJ/Ib30BATbCA AAHHbIMU MO UCTMbITAHUIO 1IEKTPOABUTATENA U cobntoaatb npMBeaeHHbIE HUXKE YKa-
3aHu4.

¢ Hacrtpoiika HOMMHaNbHOIO TOKA 3JIEKTPOABUraTens.

YKazaHHas Ha 3aBO/CKOMN Tab/IM4Ke Be/IM4MHa HOMWUHaIbHOTO TOKa 3N1IeKTpoABUraTeNia BBOAUTCA B NapameTp
d2-00.

* HacTpoiika HOMMHANbLHOTO CKOMbXKEHUS INIEKTPOABUraTeNS.

[ns pacyeta HOMUHaNbHOIO CKONbXXEHUS 3/IEKTPOABMUIaTENS MUCMNOMb3YETCA YKa3aHHas Ha 3aBOACKON Tabnnyke
HOMMWHa/IbHas CKOPOCTb 3NIEKTPOABUIraTens, NoJlydeHHbIN NOKa3aTenb BBOAMTCS B napameTp d2-01.
HoMUHanbHOE CKOMbXXEHME 3/IEKTPOABUraTeNnsd = HOMMWHanbHasa Yactota [[] — HOMUHanbHas CKOpPOCTb

(mint) x yucno nontocoB anekTpoasuratens / 120.

* Hacrtpoiika ToKa aneKTpoaBUraTens 6e3 Harpy3ku.

HacTtpoiKka ToKka 6e3 Harpy3Kku NpoM3BOAMTCS BO BPeMA paboThl afIeKTpPoABUIraTesNa Nog Hanpsa)eHMem

6e3 Harpy3Kku U ¢ HOMWHaJIbHOM 4aCTOTOW. ATU JaHHbIE HE YKa3aHbl Ha 3aBOACKOMN TabInYKe, MO3TOMY ANA UX
noJiydeHUs Hajo CBA3aTbCA C MPOU3BOAUTENIEM ANEKTPOLBUIaTeNA IM60 B3ATb UX U3 CONPOBOAUTENBLHON LOKY-
MEHTaL NN Ha AaNeKTpoaBuUraTesb.

* Hacrtpoiika yucna nonoCcoB 3NIEeKTPOABUTaTENS.

MapameTtp d2-03 aKTMBEH TONBLKO B ONnumsx ynpasneHus V/F ¢ 3aMKHYTbIM KOHTYPOM W BEKTOPHOTO yrnpaB/ieHus
C 3aMKHYTbIM KOHTYpOM. BBOAMTCA YMCNO NOMOCOB 3/IEKTPOABMIaTENS, YKa3aHHOE Ha 3aBOACKOM Tabnnyke
afneKkTpoaBuUraTens.

e Hactpoiika Mexayda3HOro coNnpoTUBIIEHNS ANEKTPOABUraTeNs.

MapameTtp d2-04 6yaeT aBTOMaTUYECKU YCTaHABNMBATLCS BO BPEMS aBTOHACTPOMKU. ECAIK MO KaKMM-TO NpUYn-
HaMm aBTOHACTPOMKa He MOXET ObITb NPOU3BEAEHa KOPPEKTHO, HAA0 3aMnpPOCKUTb Y MPOU3BOAUTENS INEKTPOABMK-
raTens OT4ET No UCMbITAHUIO UK JOKYMEHTALMIO Ha aNeKTpoaBuUraTesb. YKasaHHoe mexaybasHoe
COMpOTMBNEHUE UCMONb3YETCH AN pacyeTa 3TOro NapaMeTpa ANeKTpoaBMraTens no cneayouwen dopmyne:
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* W3onsauwms tvna E: ykazanHoe conpotuenenue (Q) npu 75 °C x 0,92,
e W3onsuus vna B: ykasaHHoe conpotuaexune () npu 75 °C x 0,92.
e W3onsuwms Tvna F: ykasaHHoe conpotuBneHue () npu 115 °C x 0,87.

° Hapame‘rpbl WHAYKTUBHOCTHU paccedaHUs JIeKTpoaBUraTens.
B npouecce aBTOHacTporkm napameTp d2-05 6ygeT HacTPOEH aBTOMATUYECKMU.

e Hactpoiika conpoTuB/IeHUS B LieNN 3/IEKTPOABUTaTENA U B3aUMHOM WHRYKTUBHOCTH.

6.6 [pynna E: MHOropyHKLUMOHabHblE BXOAbl

E1 MHorodyHKUMOHaNbHbIE LMDPOBLIE BXOAbI
e E1-00-E1-05 BbIEOP ®YHKLMI ANA TEPMUHAJIOB C S1 M0 S6
HasHa4vyeHune byHKUUIM AN MHOTodyHKLUMOHaNbHbIX KOHTAKTOB ¢ S1 no S6. MNapameTpbl ycTaHaBIMBalOTCS

B COOTBETCTBUM C AaHHbIMW U3 TabnunLbl 6.18.2.

Tabnuua 6.18.1

Ne HasBaHue GyHKLMK Hactpoikn | o ymonyanuio

E1-00 Bbi6op ¢yHKUMK KoHTakTa S1 | 0+73 0 : 2 — KOHTPO/b NOC/NE[OBATENLHOCTH NOAKIIOYEHNUS NPOBOZOB (BNepes/cTon)

E1-01 Bbl60p GYHKUMM KOHTaKTa S2 | 0+73 1: 2 — KOHTPONb NOCNEA0BATENLHOCTM NOAKYEHNS NPOBOAOB (BNepea/cTon)

E1-02 Bbi6op ¢yHKuUMM KoHTakTa S3 | 0+73 23: BHewHss ownbKa

E1-03 Bbl60p GyHKLMM KOHTaKTa S4 | 0+73 39: C6poc owwmnbKK

E1-04 Bbl60p GyHKLMM KOHTaKTa S5 | 0+73 9: YacToTa TONYKOBOrO Xofa

E1-05 Bbl60p GyHKLMM KOHTaKTa S6 | 0+73 19: YnpaBneHue OTKIKYEHWEM NOAAYM CUIOBOTO NMUTAHMSA (HOPMaibHOE Noso-
EHWE PAa3OMKHYTO)

Tabnuua 6.18.2

Hacrtpoiika | @yHKumMm Hactpoiika | yHKumUK

0 KoHTposb Nopsiaka NoaKNoYeHns AByX NpoBoaoB (Bnepen/cron) |41 PE3EPB

1 KoHTponb nopsgKa NoaKIl4eHns AByx NpoBOAOB (Hasdaa/cron) | 42 PE3EPB

2 [opsgoK NoAKN0YEHUsA TPEX NPOBOAOB 43 PE3EPB

3 Bbl60OP: MECTHO/ AUCTAHLMOHHO 44 PE3EPB

4 CoxpaHeHue 45 Pexunm KOMMyHUKaLMK

5 YnpaBsieHWe CTyneHYaTbiM U3MeHeHWeM ckopocTv 1 46 ®yHKumMa MWL, oTKAYEHa

6 YnpassieH1e CTyneHyaTblM U3MEHEHWEM CKOPOCTH 2 47 Cépoc uHterpana MUA

7 YnpaBneHue CTyneH4aTbiM U3MEHEHMEM CKOPOCTH 3 48 CoxpaHeHwe uHterpana N4

8 YnpassieHue CTyneHyaTblM U3MEHEHWEM CKOPOCTH 4 49 Brn/BbIKkA MaArkoro nycka MU

9 YacToTta TOYKOBOr0 X04a 50 epekntoyenne napametpos Bxoga MA/

10 KomaHpaa «[oBbICHTb» 51 MNepeknioyenne 31 1/2

11 KomaHga «[loHn3uTb» 52 BBog Taiimepa

12 KomaHpaa «[1oBbICUTb 2» 53 Yactota cmewexmns 1

13 KomaHpaa «[oHn3uTtL 2» 54 YacTtorta cmelleHus 2

14 KomaHnpaa «TonyKoBbIM X0 Bnepen» 55 YacTtorta cmelleHus 3

15 KomaHnpaa «Ton4KoBbIN X04 Ha3aa» 56 PE3EPB

16 Bbibop BpemeHu pa3roHa/3amennieHus 1 57 PE3EPB

17 CoxpaHeHve 58 PE3EPB

18 YnepxaHue UHepLuun pa3roHa/3ameaneHus 59 PE3EPB

19 Ynpas/ieH1e OTKII0YEHUEM CUII0BbIX BbIXOAOB Npeobpasosa- | 60 Bnok1poBKa nporpaMml
TeNs (3aMbIKalOLLMI KOHTAKT)

20 YnpaBneHue OTKNOYEHMEM CUI0BbLIX BbIXOAOB Npeobpa3oBa- | 61 CoxpaHeHwve aHanoroBoro CMrHana ynpasieHus
TeNs (PasMbIKaKOWMI KOHTAKT) 4acToToM

21 IKCTpeHHas 0CTaHOBKA (3aMblKalOLMIA KOHTAKT) 62 PE3EPB

22 OKCTpeHHas 0CTaHOBKA (pa3MblKatoWMIN KOHTAKT) 63 PE3EPB

23 BHewHss ownbKa 1 64 PE3EPB

24 BHewHss owwnbKa 2 65 TopmoOXeHMe NOCTOSAHHBIM TOKOM
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HacTtpoika | ®yHKuMK Hactpoitka | @yHKuMK
25 BHewHss ownbra 3 66 PE3EPB

26 BHelwHss ownbKa 4 67 PE3EPB

27 BHewHss ownbKa 5 68 PE3EPB

28 BHewHss owwnbka 6 69 Npeo6pa3oBartesb BKIOYEH
29 BHelwHss ownbKa 7 70 CoxpaHeHue
30 BHewHss ownbKa 8 71 PE3EPB

31 BHewHss ownbka 9 72 PE3EPB

32 BHewHss ownbka 10 73 PE3EPB

33 BHewHss ownbka 11

34 BHewHss ownbka 12

35 BHewHss ownbka 13

36 BHewHss ownbka 14

37 BHewHss ownbKa 15

38 BHewHss ownbka 16

39 CBPOC OWNBKK

40 oH2 (CUTHAN MEPEIPEBA npeo6pa3oBarens)

0: Bnepep/Cron.
1: Hazap/Cron.

2: KoHTponb nocnegoBaTenbHOCTH NOAKIOYEHUS TPEX NPOBOJOB.

MHorodpyHKLUNOHaNbHbIE BXOAbl C S3 1Mo S6 MOryT 6biTb Ha3Ha4Y€eHbl 419 TPEXMNPOBOAHOIO NOAKIOYEHUS ypaB-
neHnem npeobpazoBartens, YTo6bl CTaTb BXOAHbIMU BbiBOAAMM ANS yNpaBAeHus pexnmamu «Bnepea/Hazagy».
A Bxoabl S1 1 S2 6yayT aBTOMaTUYECKU Ha3HaveHbl ynpaBnsaTb pexxumamn «[TYCK» n «CTOlM» cOOTBETCTBEHHO.

Ecnu KoHTaKT S1 (KomaHaa «[MYCK») 6yaeT 3aMKHYT gonblie 2 Mc, npeobpa3oBaTesib 3anyCTUT 31eKTPoABMUra-
Tenb. Ecnu KoHTaKkT S2 (KomaHaa «CTOlM») pa3omMKHeTcs XoTa 6bl Ha MFHOBEHME, Npeobpa3oBaTesib OCTAHOBUT
aneKTpoaBuratesib. ECM pa3oMKHYTCA KOHTaKTbl HA3HAYEHHOr 0 AN KOHTPOS NopsiaKka NOAKI0YEHUS MPOBO-
[0B, Npeo6pas3oBaTteb HA4YHET paboTaTb B NPSMOM HanpaBfiEHWK, @ KOr4a 3TU KOHTaKTbl 3aMKHYTCH, Nnpeobpa-
30BaTefib 3apaboTaeT B pexunme pesepca.

MNopaya komanabl  [oaadya KOMaHAbI MPUBO/ AC
«CTOl» (KoHTaKTbl  «XO/» (KOHTaKTbI A
elle COMKHYTbI) €ellle Pa3OMKHYTbI)
T { KomaHga «XO/» (3aMblKaHWe KOHTAKTOB)

2 KomaHnga «CTOlM» (pa3mblKaHWe KOHTAKTOB)

53 Bnepea/Hasaa (MHOrOGYHKLMOHANbHbIV BXOL)
(e!l-04=2)
SC

O61LK1it BBOA KOHTPO/IA NOPALKA NOAKMNOYEHNUS
NpOBOJOB

Puc. 6.26. Cxema TpexnpoBOAHOr0 NOAK/IIOYEHMS yipaBneHnemM npeobpasoBarens

—» l«— MwuHUMYM 2 MC

Kowawpa BNEPEL| [ T
KomaHga «CTOM» | | | BbIK. (CTON)
BbIK/. \
Komanpa BNEPEA/ | (BMEPEA) | BKN. (HA3AD) | |
HA3ALL |
/
CKopocTb MoTOpa :
|
|
|
cron’ BMEPE/] HA3AJ “cton’  BMEPEA

Puc. 6.27. NMocnepoBatenbHOCTb GYHKLMOHMPOBAHMSA NPOBO/IOB
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NMPUMEYAHUSA:

1. Mpu BBOAE KOMaHAB! «[TYCK» KOHTaKTbl 3aMbIKatOTCA MUHUMYM Ha 2 MC.

2. Ecnav npu BrAoYeHnn komaHga «[MYCK» aktuHa 1 b1-10 (KomaHga MYCK npu BKaoyeHnmn) = 0 (MrHOpMpoBaTh), aKtu-
BMPYETCS CUCTEMA 3aWMTbl M CUTHANbHBIA MHAMKATOP HaYMHAET MuraTb. Hy}HO HAaCTpOMTbL 3T0T Nnapametp Ha b1-10 =1
(NPUHATL) ANA NOATBEPKAEHUS aKTUBALMKU KOMaHAbl «[TYCK» npu BKNOYEHMN.

NMPEAYNPEXAEHUE! [pun nepesanycke 060pyaoBaHus cinedyet cobatogatb npaBuia TEXHUKKM 6e30nacHocTyH!

* Y6eauTbCsi B KOPPEKTHOM MOAKIOYEHUM NPOBOAOB K GyHKLMAM «[TYCK/CTOM» 1 B 06ecneyeHnn 6€30nacHOCTH Lenew,
a TaKiKe NpoBepUTb UCMPaBHOCTL 060PYA0BaHMSA NOCNE NOAKNIOYEHUS ANEKTPOIHEPTMK. HenpaBunbHOE NOAKIKYEHNE
NPOBOAOB MOXET Bbl3BaTb TPABMbl B C/ly4ae MrHOBEHHOIO ABUKEHWSI MexaHM3MOB. [Tpy TPEXNPOBOAHOM NOAKIKYEHUN
ynpaBneH1MeM npeobpa3oBatens NPMBOA MOXET BHE3aMHO 3aMnyCTUTLCA M3-38 MOMEHTaIbHOr0 cpabaTtbiBaHuMs Lenu ynpas-
neHust. Ecnn KomaHaa «[TYCK» akTMBHa Npy TPEXNPOBOAHOM MOAKIYEHWM, @ HACTPOKa (M0 YMOAYaHUIO) NpeaycMaTpu-
BaET NOAK/I0YEHME ABYX NPOBOAOB, NPU BKAOYEHUM 3NEKTPOABUraTeNb 3apaboTaeT B 06paTHOM HanpaBieHUH.

Y1066 M36€KaTh 3T0r0, Nnapametp b1-10 (komaHaa «[YCK» npu BKAKYEHWUK) NOMKEH BGbITh YCTaHOBAEH Ha O (MrHOpUpO-
BaTb) ANS UTHOPUPOBAHUSA aKTUBHOM KOMaHAbl «[TYCK» npu BKAOYEHUN.

3: Boi6op onuuii «MecTHO/ IMCTaHLMOHHOY.

Pa3mblKkasi/3aMblKasi KOHTaKTbl BXOAOB, BbIGUPaeTCst MCTOYHMK NoAavYM CUrHana yrnpaBiaeHus (IoKanbHbIn/yaa-
JIEHHbIN).

KoHTaKThI OnucaHne dyHKuMK

KOHTaKTbl pa30MKHYTHI | [IMCTAHLMOHHO (EC/IM HU OAMH BXOA He HacTpoeH Kak E1-F1 [ = 4, a b1-00 1 b1-01 BK/t0YEHbI; €C/IW BbIBOA MHO-
rodYHKLMOHaNbHOMO BXx0Aa HAacTpoeH Kak E1-[1 [ = 4, 370T BbIBOA ONPEAELNUT UCTOYHMK NS CUrHANA yNpaBaeHHs
1 KoMaHzbl «[1YCK»)

KOHTaKTbl 3aMKHYTbI MecTHo (curHan ynpaBnenusi v Komanaa «[1YCK» nogatotcs ¢ KHOMOYHOM naHenu)

NMPUMEYAHUA:

1. Korga MHOrOQYHKLMOHANbHBIA BXOA, HAa3HAYeH Ha BbIOOP UCTOYHMKA KOMaHA «MecTHO/ JUCTaHUMOHHO» KnaBuua «MecTH./
[JucTaHL,.» Ha KHOMOYHOW NaHeNn OTHIKYEHa.

2. B pexunme «MeCTHO» CBETUTCA MHAMKATOP KHOMKKM «[TYCK».

3. Bo Bpems pabotsl nepeknovenne «MectH./IuctaHu.» HeBo3MOXHO. Cm B. b1-05 geiictBue komaHabl «[YCK» nocne nepe-
KITI0YeHus.

4: BbioOp UCTOYHMKA NOJAYM KOMaHabl 1/2.
MNepeKnoyeHne UCTOYHMKOB KOMaH NyTeM pa3MblKaHWs/3aMblKaHUS KOHTAKTOB (CM. TaBGANULLy HUXKe).

KoHTaKTbI OnwucaHwve gevictema

Pa3oMKHyTbI b1-00 (BbiIGOp curHana ynpasnerus 1), b1-01 (Bbi6op KomaHabl «[TYCK 1»)
3aMKHyTbI b1-07 (BbI6Op curHana ynpasneuus 2), b1-08 (Bbi6op KomaHabl «[TYCK 2»)
NMPUMEYAHUE. Bo Bpems paboTbl npeobpa3oBatesnsi nepekatoyeHne HeBO3MOKHO.

5-8: KomaHpbl cTyneHyaToro u3ameHeHust ckopoctu ¢ 1 no 4.

MNepeKnoyeHrne KomaHA CTyneH4aToro uameHeHnnsa ckopoct ¢ L1-00 no L1-15. Cm. napameTtpsl ¢ L1-00

no L1-15 (curHansl ynpaBneHus YyactoTon ¢ 1 no 16), rae ykasaHbl Aetanu onepaLuu.

9: YacToTa TONYKOBOrO X04a.

YacTtoTa TONYKOBOro xoaa, 3agaBaemMas napameTpom L1-16, BKtOYEHa, KOraa KOHTaKTbl 3aMKHYThl. B C1-11
n C1-12 3agatotcs napamMeTpbl BPEMEHM pa3roHa 1 3aMed/1IeHUs.

10/11: MoBbICUTb/ MOHU3UTb CUTHAJ YNPAB/IEHUA.

lNo3BonseT Ha3HauYUTb Nofady KoMaHbl CUrHana ynpasieHus Ha ABa BHellHMX BXxoaa. Heobxoammo scerga
HacTpamBaTtb E1-[1[] = 10 (komaHga «[oBbicuTb») 1 EL-[ [ = 11 (KomaHaa «[ToHW3KTb») MonapHo.

[ns HacTPOMKKM YacToTbl GyHKLMEN «[loBbicUTb/MOHN3NTL» b1-00 nnun b1-07 (BbIGOP YacTOTbl CUrHaNa ynpasne-
HKS) ycTaHaBnMBaeTcs Ha 2 («[ToBbICUTb/OHW3UTb») COrNacHo TabnuLe (HUKe).
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KoHTaKTbI [eWcTteus npeobpasosatens

MoBbicuTb curHan (10) MoHn3uTb curHan (11)

Pa30MKHyTbI Pa3oMKHyTbI lMoaaepKa TEKyLEro CUrHana ynpaBneHus
3aMKHyTbI Pa3oMKHyTbI oBbiCKTb

Pa3oMKHyTbI 3aMKHyTbI [ToHn3uTL

3aMKHyTbI 3aMKHyTbI MoaaepxKa TEKyLLEro curHana ynpaeneHus
NMPUMEYAHUE. Koraa HasHayeHa ToNbKO oaHa QyHKLMSA («[ToBbICUTb» MAK «[TOHU3UTb») CUrHANA yNpaBAeHuUs, aKTUBK-

pyetcsi curHan OPEO3 (own6Ka npu BbI6OpE MHOTOGYHKLMOHANBHOMO BXOAA).
Mcnonb3oBaHne dyHKLUKUK «[ToBbIcKUTb/TTOHN3UTL» C NoAAEPKAHNEM KOMaHabl 3agaHus (L4-00):
e Koraa komanpaa «[YCK» anHynuposaHa 1 L4-00 = 0, curHan «[oBbicuTb/MToHN3UTL» 6yaeT copolieH Ao O.

e Koraa L4-00 = 1, npeo6pa3oBate/ib COXPAHWUT CUTHaI yNpaBAeHWs YacTOTOM, KOTOPbIN Obl1 HACTPOEH CUTHAOM yrnpaBe-
Hust «[ToBbiCKTb/MOHU3KTL». [IpK OCTAHOBKE NpeobpasoBaTes CUrHan ynpaBieHUsa 4acToTon 6yAeT COXPaHEH.
[ns 06HyYNeHWs COXpaHEHHOrO CUrHana ynpasaeHus cneayeTt oTMeHuTb kKomaHay «[YCK» n 3aMKHyTb BXOA «[10BbICUTb» K
«[ToHnautb». Moapo6Hee cm. B L4-00.
Ncnonb3oBaHue dyHKLMK «[ToBbICUTb/TTOHM3KUTL» C MpeaenamMmu curHana ynpaBsneHus 4actotoun (L2):
* BepxHuii npegen curHana ynpaeneHuUs 4actoToi yctaHaeameaetcs B L2-00.
* HWKHWI Npeden curHana ynpasieHUs 4acToTOM MOKET ObiTb YCTAHOBJEH Ha aHanoroBoM Bxoge Wi B L2-01.
Ecnv aHanoroBblii BXoA HAaCTPOEH Ha 2, MeHblUas U3 HAaCTPOEK aHanoroBoro BXoAa BENUYUHA WK HacTpoiika B L2-01
U CTAHET HUKHUM NPeSenoM.
[encrteue curHana ynpasneHus «[MoBbiCTb/MNOHU3UTE» MOKa3aHOo Ha CredyloLlem pucyHKke. B atom npumepe
HUXHWI Npefen cUrHana ynpasieHusa 4acToTom onpeaenserca napamerpom L2-01.

BepxHuit npegen
BbIXOZAHOM 4acTOThl
3amepnexne }
[10 HVXHEro | L4-00=1
npegena [ \
P [ ] \ Ta e yacToTa /
| \ - L4-00=0
3ameanenme Ao | | } \ \
HUKXHEro npegena } ; ; ; } ‘[
I N
\ \ H ! i f i f
| L 1 | | | |
I 1 T T
BMEPEZL/CTON ‘ 1 } } Brﬁn 1 \ ‘
\ || } \
\
MOBLICUTL CMrHaN YNpaBNEHHs B}Hﬂ‘ } | ﬂ
BKT | | N
COpoc coxpaHeHHo o
TMOHW3UTb CUTHAN yNpaBAeHus 4acToThl }
JneKTponuTaHue BK/I ‘ ‘ BKN

Puc. 6.28. Jeicteue curHana ynpasneHus «[1oBbicUTb/MOHU3UTb»

12/13: Curnan ynpasnenus «MoBbicuTb 2 / MOHU3UTL 2».
MoBbILLEHWE UK NMOHWMKEHWE CMELLEHMS YacTOTbl CUrHana ynpasneHus. Moapo6HOCTM yKa3aHbl B napameTtpe L2.

14/15: Komanpb! «TonukoBbliii xoa Bnepea (F)» / «TonukoBblii xog Ha3aa (R)».

KomaHngamu «TonukoBbiv xoa Briepen (F)» / «Ton4ykoBbIM xoa Ha3ag (R)» ABNSOTCA 4acToThl TONYKOBOIO Xo4a,
KOTopble He TpebytoTes ans KoMmaHabl «[MTYCK». NMapameTpbl BpEMEHKU pa3roHa v 3amMea/ieHus ycTaHaBInBaTCH
B C1-11 n C1-12. Ecnu KOHTaKTbl BXxoJa, Ha3Ha4YeHHOro Ans KomaHabl «TONYKOBbIM X0 BNepea», 3aMKHYTbI, Npe-
obpa3oBartenb paboTaeT B NPAMOM HanpaB/iEHUU Ha YacToTe, ycTaHOBNEHHOM B L1-16. KomaHaa «To4KoBbIM
X0/l Ha3a/l» BbI3bIBAET TO Xe AENCTBME, HO Npeobpas3oBaTesib paboTaeT B 06paTHOM HanpaBfieHnn. KomaHabl
«TonyKkoBbIn xof Bnepea (F)» n «Ton4ykoBbIn xoa Ha3af (R)» MOryT HacTpanBaTbCs HE3AaBMCUMMO APYr OT Apyra.

69



.
I:K [naBa 6 [apameTpbl

* KomaHabl «TonukoBblv o Brnepes, (F)» / «TonykoBbIf Xo4 Ha3ag (R)» nepeKpbiBatoT BCE NMPOYME CUTHabI yNpaBieHus
yacTtoTon. OHaKo KoMaHaa «TONYKOBbIV X044 Ha3afd» OTKIYaeTcs, ecnn b1-03 = 1 (BpalueHne B 06paTHOM HanpaBaeHWK
OTH/IOYEHO).

e QnHOBpeMEeHHbI BBOA 06e1x KomaHng Yepes 500 mMc cTUMynMpyeT noaady aBapumMHOro curHana, v npeobpasosareb
nepenaeT B PeX1MM MHEPLMK A0 NOMHOM OCTAHOBKM.

L1-16
BbixogHas
yactota N
| :
} L1-16 }
| |
BKN } }
FJOG 1 |
BK/
RJOG

Puc. 6.29. lenctBue komarg «TonykoBbin xoa Bnepes (F)» n «TonyKkoBbIM xoa Hasag (R)»

16: Bbioop BpemeHu pa3roHa/3amepnenus 1.

MNepekntoyeHne mexay C1-00, C1-01 (Bpemsa pasroHa/3amennenuns 1) u C1-02, C1-03 (BpemMs pa3roHa/3ames-
NleHuns 2) nyteM pa3MblKaHWS UK 3aMblKaHWS KOHTaKTOB TepMuHana. NogpobHee 06 3TOM CM. NapameTpbl
¢ C1-00 no C1-07 (HacTpoMKK BpeMeHU pa3roHa/3amMensieHuns 1-4).

17: BoiGop BpemeHu pa3roHa/3amepneHus 2.

Bbi6op HACTPOMKM BPEMEHM pasroHa 1 3aMeaneHna 1—4 B kom6uHauum ¢ E1-[[] = 16 (BbiGop BpeMeHu pas-
roHa/3amepanenuns 1). MoapobHee 06 aToM cm. napameTpbl ¢ C1-00 no C1-07 (HacTpOWKM BpeMeHU pa3roHa/
3amennenuna 1-4).

18: YaepxaHue nHepuuu pasroHa/3amepieHus.

Ecnu KOHTaKTbl BXOJa 3aMKHYTbI, Npeobpa3oBaTefib YAEPKMBAET BEMYMUHY BbIXOAHOM HYacToThl. Koraa KOHTaKThl
CHOBa pa3MblKatoTcs, Npeobpas3oBaTeib BO30GHOBNSET PA3roH UK 3ameaneHune. NoapobHee 06 3TOM CM.
napametp L4-00.

19: CurHan oTKNOYEHUA CUIIOBLIX BbIXOAOB Npeodpa3oBaTens (3aMblKaKOLWMA KOHTAKT).

20: CMrHan oTKNIOYEHHUSA CUNIOBLIX BbIXOAOB Npeoopa3oBatens (pasmMbiKatoLUii KOHTAKT).

CurHan 6110KMPOBKM Bbixola HEMEJIEHHO OTK/OYaET BbIXO/bl NPpeo6pa3oBaTens, a1eKTpoABUraTeNlb HayuHaeT
BpaLLaTbCs Mo MHEPLIMK, U Ha JUCTIIee HaYMHaeT MUraTh npeaynpexaatowmnin aHaqok bb (6nokuposka sbixoga).
Mo OKOHYaHMK BNOKMPOBKM BbIXOAA M aKTUBaLMKM KoMaHabl «[TYCK» ans nepesanycka anexkTpoasuratens BKI0-
yaeTcs GYHKLMA 3anpoca CKOPOCTU.

KomaHnga «XO[» | BbIKN !

|
PasmblkaHue KqHTaHTOB

CurHan 6N10KMPOBKM BbIXOAa [T BKJT | npv 610KMpOBKE Bbix0AA
I

|
\
|
\
CurHan ynpaenenus ‘
4yacToTomn

BbixogHas yactoTa /
[

_ . . OTKIt04eHNa BbIXOLOB NPUBOAA.
! MoTop paboTaet No MHepLUK.

|
AKTMBaLMS 3anpoca CKOPOCTM OT NPEAbIAYLLErO

I

|

|

|

|

] [
| |
\ \
| |
| \
| \
| |
| |
| ‘ »_CUrHana ynpas/eHus 4actoToi
|

|

|

|

Puc. 6.30. [lenctBre GNOKUPOBKK Bbixoaa
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Pa6ota npeobpasoBatensi Bxoa

HacTtpoika 19 (3ambikatowmi) | Hactpoiika 20 (pa3mMblKatolwmin)
HopManbHbIA pexum PasomKHyT 3aMKHyT
OTKNI0YEHME CUIOBbIX BbIXOAOB (BbIXOAbI NPe06pa3oBaTens OTKAYEHb) | 3aMKHYT Pa3omMKHyT

NMPEAYNPEXAEHUE! Mpu npuMeHeHWUn A1 YyCTPOMCTB NOAbEMA CUIHAN OTKIIOYMT BbIXOAbl TPeobpa3oBatensi, U 3N1eKTPOABH-
ratenb OyAeT Bpalatbes no uHepuuu. Cneayet Bcerga NpoBepsiTb MOTOBHOCTb TOPMO3HOMO YCTPOWCTBA —
B NPOTMBHOM C/ly4ae COCKOJMIb3HYBLUWI rPy3 MOXET TPaBMMUPOBATb JIOAEN.

21/22: IKcTpeHHas 0CTAHOBKA (KOHTaKTbl 3aMblKaloLuii/ pa3MblKatoLLUiA ).
MNpu nogaye Bo Bpems paboTbl Npeodpa3oBaTteniss KoOMaHAbl 3KCTPEHHON OCTaHOBKM Npeobpa3oBaTtefib UCMOSb-
3yeT BpeMs 3aMensieHuns, yctaHosneHHoe B C1-08 ans octaHOBKM aniekTpoasuratend. Cm. napametp C1-08

(aKcTpeHHas ocTaHoBKa). Cpasy nocne BBoAa 3TOM KOMaHAbl Npeo6pa3oBaTe/ib MOXKET ObITh NepesanylleH,
npexae YemM NoHOCTbI0 OCTaHOBUTCS, OTMEHSS BBOJ 9KCTPEHHOM OCTAHOBKMU M KomaHy «[TYCKb»,

e [Insi 3KCTPEHHOM OCTAHOBKM C 3aMbIKaOWMM KOHTAKTOM HacTpouTb E1-[1 [ = 21.
e [Insi 3KCTPEHHOM OCTAHOBKM C pa3MblKatoLMM KOHTAKTOM HacTpouTb E1-[1 [ = 22,

X04 / cTon BHJI

IKCTpeHHasn
OCTaHOBKa BKII
E1-00=21

3ameaneHune
A cornacHo C1-08
BbixogHas
A » Bpemsa
yacToTa

Puc. 6.31. ®yHKLMA IKCTPEHHOM OCTaHOBKM

NPEAYNPEXXOAEHUE! YckopeHHOe 3amefieHNe MOXKET NPUBECTU K M3ObITOYHOMY HANPSIKEHMIO B Lienu. [pu 3TOM BbIXOb
npeo6pa30BaTensi OTKIKYATCS, NEKTPOABUIaTeNb ByaeT paboTaTtb N0 MHEPLIMM U B HEYNPABASEMOM
pexume. Yto6bl 3T0r0 N36€exath, B C1-08 cneayet ycTaHOBUTb KOPPEKTHOE BPEMS 3aMeaIeHus.

23-38: BHeluHAA OIMOKA.

Mpy BOBHUKHOBEHMM MPOBAEM C BHELWLHMMM YCTPOMUCTBaAMM cneayeT OCTaHOBUTbL paboTy npeobpal3oBaTens.

[ns ncnonb3oBaHUa GYHKLMK GUKCALMM BHELLIHEN OLWMOKKU Haao HacTpomTb NnapameTp E1-00+E1-05 = 23+38.
Mpn 06HApPYKEHWUN BHELLHEN OLUIMGKKU Ha AMCriee KHOMOYHOM naHenu otobpasuntcest cumson EF[, B koTopom
O3Ha4aeT HOMep BbiBOJa, Ha3HA4YE€HHOro 415 NPUeMa CUrHana BHellHen olWn6KKU. Hanpumep, ecnv curHan

0 BHeLLHEeW oWKnbKe nojaH Ha BbiBOA S3, Toraa Ha aucniee otobpasntesa EF3.

BbiGop HacTpoek anst E1-[1 [ 13 komGUHaLMii creaytoLmMx TPEX YCIoBHIA:

e BxoaHo curHan ¢ nepudepuinHoro ycTpomcTea.

e MeToA onpefeneHnsi xapakTepa BHELIHEN OWNOKM.

e MeToA OCTaHOBKM (ANs ONpPeAeNeHnsi BHELHEN OWn6KK).

CoyeTaHus TakMxX YCIOBUIM NOKa3aHbl B MPUBEAEHHON HUXKE TabnuLe.
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HacTtpoiika BxoaHol curHan Metoa onpeaenenus <2> MeToa 0CTaHOBKM
3aMmblKa- Pasmblka- Onpepensitb | Onpeaendts | JIuHeiHoe MHepuma JKcTpeHHasa | ToibKo
foLni I BCerga TONbKO M3MEeHeHWe | 10 OCTaHOBKM | OCTaHOBKa curHan (npo-

B peXume [10 OCTaHOBKM | (OlWMOKA) (ownbKa) LOMKEeHne
«[TYCK» (own6Ka) paboThl)

23 0 0 0

24 0 0 0

25 0 0 0

26 0 0 0

27 0 0 0

28 0 0 0

29 0 0 0

30 0 0 0

31 0 0 0

32 0 0 0

33 0 0 0

34 0 0 0

35 0 0 0

36 0 0 0

37 0 0 0

38 0 0 0

<1> HacTpoviKa NnonoKeHMs KOHTAKTOB )11 ONPeAeNeHus OWMOKM (3aMblKaKOLLMI — OnpeaeNeHne Npu 3aMblKaHUM KOHTAKTOB;
pasMblKatoWwmii — onpeaeneHne npu pasMblKaHUKU KOHTAKTOB).

<2> HactpouTtb, onpesensitb OWWOKyY Tonbko B pexume «[TYCK» unu Beeraa.

39: Copoc OLMOKH.

Koraa owmrbka onpeaeneHa, HEO6X0AMMO 3aMKHYTb KOHTaKTbl HA3HAYEHHOM0 BbIX0/1a, OTK/IOYMTb BbIX04 MNpeo6-
pasoBarens U OCTaHOBUTb 3NeKTpoaBUraTesib. BoNbLWMHCTBO OWKMOOK NpeobpasoBaTtens NpUMBeayT K paboTte
3N1EKTPOABUIraTeNS MO MHEPLIMK, HO /11 HEKOTOPbIX OLIMGOK cneayeT NpeaycMOTPETb METOA OCTAHOBKM (Hamnpu-
mep, Bbibop P1-03, gencTBus npu neperpese anexktpoasuratens). ng nepesanycKka npeobpasoBartens um
OTMeHbl KoMaHAbl «[TYCK» Hafgo HaxaTb KHoMKy «CBPOC» Ha KHOMOYHOM NaHenu unm yctaHoBuTb 39 (c6poc
owmnbKM) Ha ntobor BxoA B napameTpax ¢ E1-00 no E1-07 1 3aMKHYTb KOHTaKT BX0O/a.

NMPUMEYAHME. CurHan copoca owmnbKM BO Bpems paboTbl 6yaeT NpoMrHopupoBaH. ns cépoca OwnbKu cHavana

HY}XHO OTMEHUTb KoMaHgy «[YCK».
40: OH2 (curHan neperpeBa npeoopasoBarens).
CurHan OH2 nopaeTtcs Npu 3aMKHYTbIX KOHTaKTax Bxoja (npeobpa3oBaTtesb NpoAo/IKaeT paboTaTb).

41: Pe3eps.

45: PexxumMm KOMMYHUKaLUK.

HactpauBaetcs ansg PyHKLUNKU CBSA3U. Ha3HaAUYEHHbIM BXO MOXET NPUHMMAaTb CUrHanbl oT Modbus nam onumo-
HaNlbHOW KOMMYHWKaLMOHHOW KapThbl.

46: OTknouenue cuctembl MAL.

[axe ecnu HacTporka b5-00 (byHkums NMNI-perynnpoBaHus) npegycmaTpuBaeT aktuBaumnio dyHkumm MANI-pe-
ryNMpoBaHus, 3aMblKaHME KOHTAKTOB Ha3Ha4YeHHOro Bxoda OTKNo4UT ee. [MN-perynnpoBaHmMe ocTaeTcsl akTUB-
HbIM MPU PA30OMKHYTbIX KOHTaKTaXx.

47: Copoc 3apaHHoro napametpa NNUl-uHTerpupoBanus.

Mpn 3aMblKaHWKM KOHTAKTOB 3aaHHas BenuyuHa NUA-nHterpnpoBaHusa cépacoisaetcs 1o O.

48: Ynepxanue 3agaHioro napametpa MAJ-unterpmpoBanms.

CoxpaHsieT 3agaHHyto Benninny NUJ-nHTEerpupoBaHunsa Npy 3aMblKaHMM KOHTAKTOB M Nepe3anycKaeT GYHKLMIO
MNAO-nHTErPUPOBAHMS NPU UX Pa3MblKaHUW.

49: BKJ1/BbIKJ ¢pyHKuum markoro 3anycka cuctemol MAJ.

OTKntoyaeT onumto b5-16 (Bpems pa3roHa/3ameanieHns curHana ynpasnenus MNMU), Korga KOHTaKTbl 3aMKHYThI,
W BKJIIOYAET €€ Mpu UX pa3MbiKaHWUM.

50: MepeKnioueHne xapakTepucTuK Bxoga cucrembl MUJ.

MNepekntoyeHne xapakTepucTuk Bxoga cuctemol MAZ.
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51/52: CoxpaHuTb.

53/54/55: YacTtota cmewenusa 1/2/3.

[o6aBnsaeT BeIMYMHbI cMeleHns YacToT ¢ L6-00 no L6-02 K curHany ynpaBfieHUsS 4acTOTOM, KOra KOHTaKThbl
3aMKHyTbl. CM. napameTpbl ¢ L6-00 no L6-02 (4yactoTa cmeleHnsa 1/2/3).

56-59: Pe3seps.

60: bnoKupoBKa nporpaMmmbl.

Koraa KoHTaKTbl BXO4a 3aMKHYTbl, HACTPONKM NapaMeTPOB MOXKHO M3MEHSTb. [1pK pa3MblKaHWM KOHTaKTOB BCe
HaCTPOMKKM NapameTpoB, Kpome U1-01 (aneKkTpoaBuraTesib CUrHasna yrnpaBneHus 4acToTon), UBMEHEHbI 6bITb
He MoryT. OgHaKO 1X BCeraa MOXKHO NPOCMOTPETb.

61: MopgaepaHne aHaNOroBOro CUrHana ynpaBneHus 4acToToii.

HyXHO nofaTb cMrHan ynpaBieHus YacTtoTom Ha Bxod Al n A2, KOTOpbIM NPUBOANUT Npeobpa3oBaTesib B Aen-
ctBue. Ecnu BXoAHbIe KOHTaKTbl 3aMKHYTbI B TedeHne 100 mc, npeobpas3oBatesb YAEPKUT CUrHan ynpaBieHns
4acTOTOM Ha YPOBHe, NOKa3aHHOM Ha puc. 6.50. Mpu OTKIIOYEHUN IHEPTUN CUTHAN ByAET COPOLLEH U OBHYSEH.

CurHan
AHanoroBbli BX0J, [ ynpasneHus
\ yacToTon
|
\
\
|
} » Bpewms
Ynepxaxue \
CUrHana BbIKJI BKN
ynpaBieHus ﬁ
4yacToTon e e

100 mc 100 mc

Puc. 6.32. dyHKUMA Noaaep:KaHns aHaNoroBoro curHana yrnpaBaeHus 4actoTom

Mpn ncnonb3oBaHUKN 3TON GYHKLMM OAHOBPEMEHHO C KAKMMU-TNMBO0 N3 NPUBEAEHHbIX HUXKE BYAEeT aKTUBMUPO-
BaHa owunbKa oPE12.

* Hacrtpovika 18 (yaepxaHue NIMHERHOro M3MEeHEHWs pa3roHa/3aMeanexns).
* Hactpovikn 10 n 11 (komaHnapl «[ToBbICUTb/TTOHU3UTL?).

* Hactpoiiku ¢ 53 no 55 (cmelleHune yactotel 1/2/3).

e Hactpovikn 12 1 13 (KomaHgbl «[oBbICUTb 2 / TIOHU3UTL 2»).

62-64: Pe3eps.

65: TopmoxkeHHe NOCTOAHHbIM TOKOM.

OcTaHOBKa aneKTpoasurarens npv 3amenneHun. MNpu seoge KomaHabl «[MMYCK» nnun «Ton4KoBbIv X04» GYHKLMS
TOPMOXEHUS NOCTOSAHHbIM TOKOM 6yAeT OTMEHEHA — 3TO BMAHO Ha puc. 6.52. NMNoapobHee 06 3ToM cM. b2 («Top-
MO€EHME NOCTOSHHbIM TOKOM»).

KomaHnpa Ha BbIKA| BKN | BbiKA
TOPMOKEHNE
ToKom DC
Komanga «@of» BRI l BbIK/I
TopmoxeHue
Tokom DC

YpoBeHb nycKa
TopmoxeHus DC

(b2-00) T

Puc. 6.33. PyHKLMA TOPMOKEHNSA MOCTOSAHHBIM TOKOM

TopmoxeHue Tokom DC

g

BbIxogHas 4acToTa

66-68: Pe3seps.
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69: MpeoGpa3soBaTeNb aKTUBEH.

MpeobpazoBaTesib He BocnpuMeT KomaHay «[TYCK», MoKa He 3aMKHYTCSA KOHTaKTbl HA3Ha4YeHHOro Bxoaa.

Mpn pa3OMKHYTbIX KOHTaKTax AMCMNAen KHOMOYHOW NnaHenu oto6pasunt nHamkauuto DNE. Ecnv komaHaa «[TYCK»
BBOAMTCH A0 3aMblKaHUA KOHTAKTOB Ha3Ha4YeHHOro BxoJa, npeobpa3oBaTesb 6yaeT 6e34encTBoBaTh, NOKa
KomaHaa «[MYCK» He 6ygeT nogaHa NoBTOPHO. ECiv KOHTaKTbl BX0oA4a pa3oMKHYTCS BO BpeMs paboThbl, npeobpa-
30BaTe/lb OCTAHOBUTCS B COOTBETCTBUM C HAacTponKkom b1-02 (Bbi6op MeToaa ocTaHOBKM). [TogpobHee 06 aToM
cm. b1-02.

70-73: Peseps.

E2 MHorodyHKLUWOHaNbHbIM LLMGPOBOM BbIXO[

e E2-00 PEJIE 1

Mpeo6pasoBaTesnb OCHALLEH YETbIPbMS MHOTOPYHKLIMOHA/bHbIMU LMGPOBLIMU BbixoaaMu. CnegyeT HasHa4YnTb
yHKUMKM ana napameTpoB ¢ E2-00 no E2-03, pykoBoacTBysch Tabnuuen 6.20.

Ne HavnmeHoBaHMe QyHKLMK HacTtpoiiku Mo ymonyaHuio

E2-00 Bbibop GpyHKuMK Pene 1 0+149 0 — B0 Bpems nycKa

Tabnuua 6.20. HacTponMKn MHOrOMYHKLMOHANbHOIO TEPMMHaNa BbIXO40B

HacTtpoitka | ®yHKuMK Hactpoiika | yHKuMK

0 MNyck 29 PE3EPB

1 YnepxaHue HyneBow CKOpoCTH 30 PE3EPB

2 CornacoBaHwe 4acToThbl (CKOPOCTH) 31 PE3EPB

3 CornacoBaHue 4acToTbl (CKOPOCTW) onpeaensieMon nonb3oBarenem | 32 PE3EPB

4 Mpeobpa3oBatesb rOTOB K paboTe 33 PE3EPB

5 OnpegeneHune UV (MOHUKEHUSA HANPAKEHUSA) 34 PE3EPB

6 bnokupoBKa Bbixoga 35 BbixogHas yactota

7 YnepxaHnve 36 MpnBopg aKTMBEH

8 MCTOYHMK cUrHana ynpaB/iieHWs 4acToTom 37 PE3EPB

9 MoTeps curHana ynpasieHWs YacToTom 38 PexuMbl: N0KanbHO/yaaneHHo
10 McTouHMK curHana «MyCK» 39 Mpu 3anpoce CKOPOCTU

11 Ownbka 40 HuxHUI npeaen obpatHom ceasu MAUJ
12 Pexum KOMMyHUKaLWK 41 BepxHuit npegen obpatHoi ceasu MU
13 CurHan npegynpexaeHus 42 PE3EPB

14 lMepesanyck nocne oW1oKK 43 PE3EPB

15 PE3EPB 44 JKCTPEeHHas 0CTaHOBKa

16 OnpepeneHne BbIXOAHOW YacToThl 1 45 PE3EPB

17 OnpepeneHne BbIXOAHOW YacToThl 2 46 PE3EPB

18 OnpejeneHune NoBbILEHHOT0/ MOHWUKEHHOTO HanpsxeHus 1 47 PE3EPB

19 PE3EPB 48 PE3EPB

20 OnpegeneHne NoBbIEHHOTO/ MOHWUKEHHOTO HaNPSKEHUs 2 49 PE3EPB

21 PE3EPB 100+149 MUHBepcus Bbixogos 0+49

22 Mpu pesepce

23 PE3EPB

24 Pekynepauus

25 lMepesanyck foctynex

26 CurHan neperpy3ku 3/1 (oL1) (Bkntouas oH3)

27 CurHan neperpeBa npeo6pa3sosatens (oH)

28 PE3EPB
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Mpn HanpsX»eHWU Ha BbIXxOAe NPUBOAA KOHTaKTbl BbIXOAHOIMO TEPMUHANa 3aMKHYTbI.

KoHTaKTbI OnucaHne coCToAHMA
Pa3oMKHyTbI MpeobpasoBatesib 0CTaHOB/EH
3aMKHyTbI Moaax curHan «MYCK» nn60 NpMBOA HAXOAMUTCS B PEXMME TOPMOKEHUSA MOCTOSHHBIM TOKOM WK 3aMeIEHNs

KomaHaa «XO»

CurHan 6N0KUPOBKU
BbIX0Ja

BbixogHas yacTtota

B ¢pyHKuMn «XO4»

BBIK/| BKI

BbIKJI BKJI

BblKﬂ‘ BKN

Puc. 6.34. dyHKuMOHMpOBaHue B pexxnme «[TYCK»

1: YpepkaHue HyneBoi CKOpocCTy.

Ecnu BbixogHasa YactoTa NagaeT HUXKe YPOBHS HacTpoeK d1-08 (MMHMManbHas BbixoaHas YactoTa) unm b2-00
(YpoBeHb 3anycKa C yaepxaHueM HyNneBOW CKOPOCTH), BbIXOHbIE KOHTaKTbl 3aMblKaloTCS.

KoHTaKTbI OnucaHue coCcToAHMA

Pa3oMKHyTbI BbixogHas yacTota Bbllwe yctaHoBneHHoW B d1-08 unu b2-00

3aMKHyTbI BbIxogHas yactoTa Hue yctaHoBieHHoW B d 1-08 vnu b2-00

NMPUMEYAHUE. KOHTaKTbl B CUCTEME BEKTOPHOIO YNpaB/ieHNUst B 3aMKHYTOM KOHTYP€e 3aMblKatoTCA, KOra BbIXOAHas

BbixogHas yacTtota
WK CKOPOCTb
moTopa

HyneBas
CKOpOCTb

yacToTa nagaet HuXe HacTpoiikn B b2-00. Bo Bcex Npoumnx cucteMax ynpaB/ieHWUsi — KOTAa BbIXOAHas
4acToTa nagaet HuXe ycTaHoBAeHHoW B d1-08.

d1-08 nam b2-00

|
|
| BK/

BbIKJI

Puc. 6.54. ®yHKUMA yaepyKaHUS HYN1eBOM CKOPOCTH

2: CornacoBaHue 4acToTbl (CKOPOCTDb).

Korga BbixogHas 4acToTa HaxoauTes B npeaenax HactpoeKk £P4-01 (aManas3oH onpeaeneHns 4actoTbl), BbIXO-
Hbl€ KOHTaKTbl 3aMbIKalOTCA HE3AaBMCMMO OT HanpaB/ieHNs BpalleHUs afeKTpoaBuraTens.

KoHTaKThI OnucaHMe coCTOSHMS

Pa3oMKHyTbI BbIxoAHas yacToTa He COBNajaeT ¢ YacToToun, TpebyemMon B npouecce paboTbl
3aMKHyTbI BbIxogHas yacToTa B npefenax BeanyuH, ycTaHoBNeHHbIX B £P4-01
NMPUMEYAHUA:

1. YHKUMS onpeaeneHns pabotaeT B 060X HanpaBAeHUsX — NPSIMOM M 06PATHOM.

2. KoHTaKTbl B BEKTOPHOM YNpaBieHW B 3aMKHYTOM KOHTYpe 3aMblKalOTCS, KOrJa CKOPOCTb ANEKTPOABUraTens HaxoAuTca
B Npefenax HacTpOMKK, yctaHoBNeHHow B P4-01.

CurHan ynpasnieHus

4acToTOHU

BbixogHas 4acTtoTta
WK CKOPOCTb

moTopa

ComacoBaHue CKOPOCTH

P4-01

BbIK/T] BHJ

Puc. 6.35. ®yHKUMA cornacoBaHUsA CKOPOCTH
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3: CornacosaHue 4acToTbl (CKOPOCTH), OnpeaensieMoii noNb3oBaTeNnem.

Korga BbIxofHasi YacToTa U CUrHan ynpaBieHWsa YacToTOM HaxoasaTcs B npegenax BenmynHol P4-00 (ypoBeHb
onpegeneHuns Yyactotbl) £ BennymHa P4-01 (ananas3oH onpeaeneHns 4acTtoTbl), KOHTAKTbl BbIXO[4a 3aMblKatoTCs.

KoHTakTbl OnuncaHue cocTosHMA

Pa3oMKHyTbI BbixofHas yacTota MAW CUrHan ynpasJieHnUs 4acTOTOM HaXOAATCS 3a npejenamu auanasoxa (P4-00+P4-01)
3aMKHyTbI BbIXxoaHas 4yacToTa MAM CUrHan ynpaBieHNst YacTOTOM HaxoasaTcs B npeaenax ananasoHa (P4-00+P4-01)
NMPUMEYAHUE. ®yHKUMKM onpeaeneHns M napameTpa P4-00 pabotaloT B 060MX HanpaBaeHHUSX — MPSMOM M 06PATHOM.

CwvrHan ynpaenexus yactotoi P4-01
CvrHan ynpasnexus

Hacroron P4-00 +P4-01
7777777777777777 ———— CurHan ynpaeneus vactoroi P4-01
P4-00 /‘ | yp
| |
| \ P4-00-P4-01
| Xoa B npaMOM BbixogHas yactota
\ HaﬂpaBﬂerM
0ry |
} } Xoz B npsiMoM
anpasne
‘ } HanpasneHnu -P4-00-P4-01
|
BbixogHas 4acTota ‘ } _P4-00

|
\ \ YacTota +P4-01
\ } -P4-00-P4-01
} | "\ 4 CurHan ynpasieHus 4acToTon
\ \ \ \
| N = == Curnan ynpasnenus yactotoi P4-01

CornacosaHue ;

CKOpOCTH, onpeaendemoun BbIKN H BbIK/1 H H BbIKN H

nonb3oBatenem

BKN BKN BKN BKN

Puc. 6.36. dyHKLMA cornacoBaHuKs onpeaensiemMon nosib3oBaTesieM 4acToTbl (CKOPOCTH)

4: ToToBHOCTb Npeo6pa3oBartens.

B cocTosiHMM rOTOBHOCTM Npeobpas3oBatens K paboTte unr BO BpeMs paboTbl KOHTaKThbl BbIXOA4a 3aMKHYTbI.

B 3aBMCUMOCTH OT U3MIOXKEHHbIX HUMKE YC/TIOBUIM MPU BO3SHUKHOBEHMM OLIMOKN NMBO CUTyaLMK, Korga npeobpaso-
BaTeNlb HE MOXET PYHKLIMOHMPOBATL AarKe npu BBoae KoMaHAbl «[MTYCK», BbIXOAHbIE KOHTAKTbl 3aMblKalOTCS:

° MPU OTKIIOYEHUW INEKTPOIHEPTUK;

* BO3HMKHOBEHWM OLINOKH;

e c60e BO BHYTPEHHEW CUCTEME ANEKTPONUTaHMS;

° BBOJE HEKOPPEKTHOIO NapameTpa, AenatoLlero npeobpasosareNib HECNOCOOHLIM K paboTe;

° Korga npu 0CTaHOBKe BO3HWKAET OWKMOKa MOBbILWEHHOO UKW NOHUKEHHOTO HANPSKEHUS;

°* pY HacTpanBaHWM NapameTpa B pexMme NporpaMmM1MpoBaHus.

5: Onpepenenune Uv (NOHMKEHHOE HanpsxKeHue).

Ecnv HanpsKeHne B OCHOBHOW Lienu NOCTOSTHHOIO TOKa NagaeT HMXKe YPOBHS onpeaeneHHon BenmymHbl Uv
(MOHMKEHHOIO HaNpPSXEeHMS), BbIXOAHbIE KOHTAKTbl 3aMblKatoTcsl. HacTponKa ypoBHs onpeaeneHns Uv yctaHaBs-
nuBaetcs B P2-03.

KoHTaKTbl OnuncaHue cocTosHMA
Pa3oMKHyTbI HanpsieHWe 0CHOBHOM LieNnK Bblle YPOBHS, YyCTaHOBEHHOTO B P2-03
3aMKHyTbI HanpsieHne 0CHOBHOW Lienu HUXeE YPOBHS, yCTaHOBAEHHOMO B P2-03

6: BNOKMpOBKa BbiXoAa.
BbIXOAHbIE KOHTAKTbI 3aMbIKaIOTCH, @ BbIXOAHOM TPaH3UCTOP HE NEPEKI0YaeTCs.

KoHTaKTbI OnwucaHune cocTosHus

Pa3oMKHyTbI MpeobpasoBatesib He NPOM3BOAMT BNOKUPOBKY BbIXOAA
3aMKHyTbI MpeobpasoBatesib NPOM3BOAUT BNOKUPOBKY BbIXOAA

7: Pe3eps.
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8: UcTouHMK curHana ynpaBjieHUsl YacTOTOM.
OTto6parkaeTcs nocnegHum BblopaHHbli UCTOYHUK CUrHaNa ynpaBieHUs YacToTON.

KoHTakTbl OnuncaHue cocTosHMA
Pa3oMKHyTbI Cwvrsan ynpaBeieHu1s 4acToToi nogaetcsa ot BHewwHero uctoyHuka 1 (b1-00) win 2 (b1-07)
3aMKHyTbI CvrHan ynpaBneHus 4acToTon NOAaeTcs C KHOMOYHOW naHenu npeobpasosarens

9: MoTepsa curHana ynpaBneHus 4acToToi.

MNpun 06HapyXeHUM NOTEPU CUIHANA KOHTaKTbl COOTBETCTBYIOLLErO BbIXOAHOMO 3aMblKatoTcs. NoapobHee 06 aTom
cM. P4-02 (BbI6Op GYHKUMKU onpeaeneHust NotTepu curHana yrnpasneHus 4acToTon).

10: UcTouHuK nogaumn KomaHabl «MYCK».

OTob6parkaeTcs nocneaHni BbiOpaHHbIM MCTOYHMUK Noaavym KomaHabl «[TYCK».

KoHTakTbl OnucaHue cocTosHMA

Pa3oMKHyTbI CvrHan ynpaBneHust 4acToToi nogaetcsa ot BHewWwHero uctoyHuka 1 (b1-01) win 2 (b1-08)
3aMKHyTbI Komanpaa «[YCK» nogaercs ¢ KHONoYHOM naHenu npeobpasoBatens

11: OwuoKa.

[Mp1 BO3BHUKHOBEHMWM OLIMOKM KOHTaKTbl HA3Ha4eHHOr o BbiXxo4a 3aMblKaloTCs.

12: PeXMM KOMMYHUKaLUK.

Ecnu Ha3HayeH BbIxoA 12, OH JO/MKeEH 6blTb BbIXOAHbLIM /19 BEPXHErO KOHTPOJIEepa, UCNOMb3YIOLEr0 KOMMYHMK-
KauMoHHble cpeacTBa Modbus. Ecnv curHan KOHTPOIEPOM He YCTaHOBJIEH, NoJadya CUrHana He Nnpou3BeneT
HWKAaKOro JencTBUS.

13: Pe3eps.

14: Mepe3anycK nocne OWNGKK.
MNpu nonbITKe cOpoca OWNOKK C BLIBOJOB LiENW YyNpaBieHUs KOHTaKTbl Ha3HA4YEHHOI 0 BbIXOA4a 3aMKHYTCS.

15: Pe3eps.

16: ®yHKuua 1 onpegeneHus BbIXOAHOI 4aCTOThI.

Ecnu BbixogHas yactoTa npesbilwaeT P4-00 (ypoBeHb onpeaeneHns 4actoTbl) niatoc BennynHy P4-01 (amana3oH
onpeaeneHns 4acToTbl), KOHTAKTbl HA3HAYEHHOIO BbixoAa 6yayT 3aMKHYTbI 10 TEX MOpP, NOKa BbIXOAHas YactoTa
He AOCTUTHET ypoBHS P4-00.

KoHTaKTbI OnwucaHune cocTosHus
PasoMKHyTbI BbixogHas yacTota npesblwaet yposeHs P4-00 natoc yposeHs P4-01
3aMKHyTbI BbIxogHas yactoTa He npeBbilwaet yposeHb P4-00 nntoc ypoBeHb P4-01
NMPUMEYAHMUE. ®yHKUMA onpeaenenns u yposeHb P4-00 paboTatoT B 060MX HaNpaBieHUAX — NPSAMOM M PEBEPCHOM.
BbixogHas / y P4-01
4acToTa : ™ P4-00
| N
: | :
P4-00
i i % A -
®yHKuma 1 | } } P4-01
onpeaeneHuns ‘
4acToThl BK/I BbIKN | \

Puc. 6.37. dyHKuma 1 onpeneneHns BbIXOAHOM YacTOTbl

17: ®yHKuMA 2 onpepeNeHns BbIXOJZHO! YacTOTbl

Ecnu BbIxogHas YactoTa npeBbiwaeT ypoeHb P4-00 (ypoBeHb onpeaeneHns YacToTbl), KOHTaKTbl HA3HAY€HHOro
BbIxoAa 6yAyT 3aMKHYTbI 40 TEX MOP, NOKa BblXoAHas YacToTa He AOCTUTHET YpoBHS P4-00 MUHYC BENUYMHA

P4-01.

KoHTaKTbI OnucaHue coCToAHMA

Pa3oMKHyTbI BblxogHas yactoTa He npeBbilwaet ypoBeHb P4-00 unn oHa Huke ypoBHSA P4-00 muHyc BennunHa P4-01

3aMKHyTbI BbixogHas yacTota npesblwaet yposeHs P4-00

NMPUMEYAHUE. ®yHKUuMs onpesenenns u ypoeeHb P4-00 pabotatoT B 060MX HanpaBaeHUsX — MPSMOM U 06PAaTHOM.
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P4-01
BbixoaHas
yacTota Y. < P4-00
A
S
B Yol P4-00
GyHKumA 2 ' P4-01
onpezeneHus

4aCTOThI BbKT| BKN |

Puc. 6.38. dyHKUMA 2 onpeaeneHns BbIXOAHON YacTOTbl

18/20: OnpegeneHne NOBbILLEHHOT0/ NOHMKEHHOTO HANPSXKEHUA.

BbiBOAbI MOBbILLEHHOIO MW MOHWUMKEHHOIO HaMPSXEHMS Ha BHELLHKWe ycTponcTBa. OnpeaeneHune KpyTaiero
MOMEHTa M HacTpoMKa Bbixoda yCTaHaB/IMBAIOTCS, KaK YKa3aHo HuxKe. NoapobHee 06 atom cM. P6 (onpenene-
HWE U3BbITOYHOI0/MOHMUKEHHOIO HaNpPAXKEHNS).

Hactpoika | KoHTaKTbI OnwucaHne cocTosHuA

18 PasomkHyTbl | OnpeaeneHue 1 NOBbIWEHHOTO/MOHMUKEHHOTO HAaNPSHKEHMS (3aMblKatOLLME KOHTAKTbI). BbIXOAHOM TOK Mnu
KpYTALWMIA MOMEHT NpeBblilWwatoT ypoBeHb P6-01 (ypoBeHb 1 onpeaeneHns NoBbIWEHHOT0/ NOHUKEHHOMO Hanps-
weHus) ana P6-02 BpemeHu (Bpems 1 onpeneneHuns NoBbIWEHHOMO /MOHUKEHHOTO HaNPSHEHNs)

22: MMpy BpaLieHUK B 06paTHOM HanpaBieHUN.
Korzaa aneKtpoasurartesib BpallaeTcs B 06paTHOM HanpaBieHUN, KOHTaKTbl HA3HAYEeHHOMO BbIX0a 3aMKHYTbI.

KoHTaKTbI OnucaHne coCToAHMA

Pa3oMKHyTbI AneKTpoABuraTenb BpalaeTcs B NPSMOM HanpaBaeHUK
3aMKHyTbI AneKTpoaBuraTesb Bpallaetcs B 06paTHOM HanpaBaeHUH
BbixogHas yacTota N

} \ /

[

|
CurHan npamoro |
xo4a |

xoja

Bo Bpems BpalleHus
B 06paTHOM BbIK/I BKN

|

|

|

|

i
CurHan obpatHoro | |

}

\

I .
HanpaBeHWK BPEMISI

Puc. 6.39. B perkrMMe BpalleHns aneKTpoasuratTens B 06paTtHOM HanpaBieHuu

23: Peseps.
24: Pekynepauus.
Bo Bpems pekynepaumn anekTpoaBuraTens HasHauyeHHble BbIXOAHbIE KOHTAKTbl 3aMbIKaoOTCS.

25: Nepe3anyck.

Mpu nonbITKe NpeobpasoBaTtens c6POCHTb OLLIMOKY BO BpeMS nepe3anycka KOHTaKTbl Ha3Ha4€HHOro Bbixoda
3amMblKatoTcs. Ecnv nocne nepesanycka olwmnbKa yecTpaHeHa, KOHTaKTbl BbiIXxoa pa3mblKkatoTcs. Ecav uncno
NoMbITOK Nepe3anycka 4OCTUraeT yucna, HacTpoeHHoro B P5-00 (410 NonNbITOK aBTOMaTtM4ecKoro nepesa-
nyckKa), 6e3 yCcrnewHoro ycTpaHeH s OWKNOKKW, KOHTaKTbl BbIXOAA Pa30MKHYTCS Noc/ie 06HaPYKEHUS OLUMOKH.
26: MpepynpepuTenbHblii curian neperpysku 3/ (olL1).

Koraa ypoBeHb neperpysku anexkTpoasuratens npesbicut 90 % onpeaeneHHoro ypoBHS, KOHTaKTbl Ha3HaYeH-
HOro Bbixoa 3aMKHyTcsl. lNoapo6Hee 06 aToM cM. P1-00 (Bbi6op dYHKLMK 3alUNUTbl d/IEKTPOABMIaTENS).

27: NpepynpeanTenbHblil curHan neperpesa npeodpa3sosartens (oH).

Korga temnepatypa pagnatopa npeobpa3oBarensi NpeBbICUT ONpeaeseHHbin ypoBeHb OH (NneperpeB), KOHTaKThbl
Ha3Ha4YeHHOro BbixoAa 3aMKHYTCS.

28: Peseps.

29-34: Pe3eps.
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35: Mpu BbIBOAE YACTOTDI.
Korga npeobpasoBaresib BbIBOAUT YaCTOTY, KOHTAKTbl HA3HAYEHHOIO BbIXOAHOIO TEPMUHASA 3aMKHYTbI.

KoHTaKTbI OnucaHue cocTosHKS
Pa30MKHyTHI Mpeo6pasoBaTesb B PEXUME OCTAHOBKM, 6I0KMPOBKM BbIXOAA UM TOPMOKEHMS MOCTOSIHHLIM TOKOM
3aMKHyTbl Mpeo6Gpa3oBaTe/ib BbIBOAWUT YACTOTY
BbIK/T| BKJI
KomaHpa «XO» ‘
|
CurHan BbIKJT! BKN
GNOKMPOBKU ;
BbIXOA | |
|
|
|
|
|
|
BbixoaHas ‘
yacToTa | | J
| |
pu BLIBOZE BbIKN BKJ ‘ ‘
4acToTHI

Puc. 6.40. B npouecce BbiBOAa YacTOTbl

36: MpeobpasoBaTesib BKAKOYEH.

MoKasaHo cocToAHMe MHOrodYHKLIMOHaNbLHOro Bxoaa E1-[ [ = 69 (npeo6pasoBaTenb BKIOYEH). Korga KoH-
TakTbl Bxoga E1-[ [0 = 69 3amblKkaloTcs, 3aMblKaloTCa U KOHTaKTbl BbIXOAA.

37: Peseps.

38: Pexxum MeCTHOro/ AUCTaHUMOHHOTO yNpaBJieHus.
KoHTaKTbl BbIX0Ja 3aMblKaloTCs B PeXUMe «MeCTHO» U pa3MblKaloTCs B peMME «[AUCTaHLMOHHO.

KoHTaKTbI OnucaHne coCcToAHMA

Pa3oMKHyTbI [AncTaHLMOoHHO: YacToTa U KomaHaa «[IYCK» MoryT nogaBatbCsi C BHELHErO YCTPOMCTBA, BbIGMPAEMOrO B napameTpax

b1-00/b1-01 w1 b1-07/b1-08

3aMKHYTbI MecTHo: yacTota 1 KomaHaa «MYCK» noaaloTes ¢ KHOMOYHOM naHenu npeoGpasoBarens

39: 3anpoc cKopocTH.
B aTOM peXknume KOHTaKTbl BbIXxo[a 3aMKHYThI. [Togpo6Hee 06 aToM cM. NapamMeTp b3 (3anpoc CKOpoCTw).

40: HuxHuii npegen curiana oéparHoii ceasu MAA.

Mpu onpeaeneHnm HUXKHEro npegena curHana obpaTtHon ceAsu M, KOHTaKTbl BbixOA4a 3aMblKatoTCS.

Ecnv BennunHa HUXKHEro npeaena nagaet HUXKe YpoBHS b5-12 gonblie BpeMEHU, 3a1aHHOro B napameTpe
b5-13, nogaeTtcs curHan o BO3HUKHOBEHUM OLLIMOKMU.

41: BepxHuii npeaen curiana odparHoii ceasu MU,

Mpun onpeaeneHnn BepxHero npegena curiana oébpatHon cea3u MU/ KOHTaKTbl BbiXx0o4a 3aMblKatoTcs.
Ecnu BennymMHa HMXKHEro npeaena nagaeT HUXKe ypoBHSA b5-22 fonblie BpeMEHU, 3a1laHHOro B NapameTpe
b5-23, nogaetcsa curHan o BOSHMKHOBEHUW OLLMOKM.

42-43: Pe3eps.

44: JKCTpEeHHAn 0CTaHOBKa.

MpK 3KCTPEHHOW OCTaHOBKE KOHTaKTbl HA3HAYEHHOr 0 BbIX0Aa 3aMblKaloTcs. CM. HACTPOMKY MHOTOdYHKLMO-
HaNbHbIX LMbPOBbLIX BXOA0B 21 1 22 (3KCTPEHHAst OCTaHOBKaA).

45-47: Pe3eps.

48: Mpouecc KayaHUA YaCTOTbI.
Bo Bpems Ka4yaHuWs 4acTOTbl KOHTAKTbl HA3HAYEHHOI O BbIXOAA 3aMblKalOTCS.

49: Peseps.
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E3 MHorodyHKLUMOHaNbHbIM aHanoroBbln BXO/

MpeobpazoBaTesib OCHaLLEH ABYMS MHOMOMYHKLMOHAbHbIMM aHanorosbiMu Bxogamu (Al). Bxog A1l HacTpaunBa-
eTCsl B COOTBETCTBMM C Tabnnuen 6.21.

e E3-00 BbIBOP YPOBHA CUITHANA BXOJA Al
YctaHOBKa ypoBHS curHana ang sxoga Al.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
E3-00 Bbi6op ypoBHA curHana Bxoga Al 0,3 2

0: 0+20 mA.

1: 4+20 mA.

2:0+10B.

BBog curHana ot O go 10 B. OTpuuatenbHbii curHan KoabpuumeHTa yCUNeHNs 1 HanpsixKeHnsa CMeLeHns orpa-
HWYEH 40 HYNEBOro 3Ha4YEHMS.

3: o1 0+5 B.
BBog curHana ot O 1o 5 B. OTpuuaTeNnbHbIA CUTHAN NO YCUNEHMUIO U HANPSKEHNUIO orpaHmyeH O.

e E3-01 BblBOP ®YHKLMW A1 BXOAA A1l

Bbi6op pyHKUMK BXxoaa Al.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHutio
E3-01 Bbl6op GyHKUMKM Bxoaa Al 0+19 0

e E3-02/E3-03 YCW/JIEHWME BXOJA / HANPAXEHME CMELLEHNA HA BXOAE Al

E3-02 ycTaHaBnnBaEeT ycuneHue Bxoda Ha Al B npoLeHTax, korga seoautcs 10 B.
E3-03 ycTaHaBMBaET HanpsixKeHne cMelleHns B npoLleHTax npu seoae O B.
XapaKkTepuctuku Bxoaa Al onpepenstotcs napametpamm E3-02 n E3-03.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
E3-02 YcuneHue Bxoga Al -999+999,9 % 100,0 %
E3-03 HanpsieHne cmeweHns Al -999+999,9 % 0,0%
MPUMEPDI

* Ycunenue = 200 %, HanpsieHnue cmelleHns = 0 %. A1 ucnonb3yertcs Ans BBOAa CUrHana ynpas/ieHUs 4acToTou
(E3-01=0).
Mpwn BBOAE curHana 10 B curHan ynpasneHus yactoton coctaBut 200 %. Mpu BBoae curHana 5 B — 100 %.

T. K. BbIXO4 Npeobpa3oBaTtens orpaHnyeH napametpom d1-02 (MaKcMManbHas BbIXOAHas YacToTta), CUrHan
ynpaBneHus Yyactoton coctaBuT 100 %, Korga BBoauTCS cMrHan 5 B 1 BhliLLeE.

E3-00=0 E3-00=1
A A
Yeunewne=200% v Yeunenne =200% v
S .
CurHan S ) 7
ynpasfieHus v/ 3 100 % i
4acToTON / 4100 [ %
. ‘
00% | pd i -10B 5B | L
d1-02 | | | | 0B 5B 10B
| 100 %
A d1-02
e
/
| ! e
CmeLieHne = 0 % 3 L ] Yeunenue = 200 %
0B 5B 10B

Puc. 6.41. CurHan ynpaBieHUs 4acTOTOM, OTPEryNnpoBaHHbI YCUIEHUEM U CMELLEeHUEM
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* Cwmelwenune = -25 %. TepmuHan A1 ucnonb3yeTcs 415 BBOAA CUrHaNa ynpasieHUs 4acToTON.

Mpn BBOAE curHana O B curHan ynpaBneHns 4actoton coctaBuT —25 %.

Mpu E3-00 = O 1 BBOAE curHana mexay O n 2 B curHan ynpasneHus Yactoton coctaBut O %. Mpu E3-00 =0
n BBOAE curHana mexay 2 u 10 B curHan ynpasneHus 4actoton 6yaet Konebatbest mexay O n 100 %.
Mpu E3-00 = 1 1 BBOAE curHana mexay O n 2 B moTop 6yaeT BpallaTbcsi B 06paTHOM HanpaBieHUu.

Ycunenune = 100 %

Curnan
ynpaBneHus
4yacToToW

CmeuweHne =

E3-00=0

25 %

Yeunewne =100% [T

E3-00=1
A

L/

A

2,0B 10B

,,,,,,,,,,,,,, Ycunenue = 150 %

Puc. 6.42. CurHan ynpaBieHUs 4aCTOTOM, OTPEryIMPOBaHHbIA YCUIEHUEM U OTPULLATENIbHBbIM HaNpPsiXKeHWeM CMeLLEeHUS

e E3-04

e E3-05

PE3EPB

BPEMS PABOTbI ®WJIbTPA HA BXOJE A1l

YcTaHOBKa MOMEHTa BPEMEHM 3a€PKKM OCHOBHOIO GuibTpa Ha Bxoge AL, KOTOpOe MOXET CTabunnM3npoBaTb
PYHKLMOHMpPOBaHWE NpeobpasoBaTtens NyTeM ycTpaHeHns nomex. lNpoaonxutenoHas pabota GpunsTpa cTabuam-

3UpyeT npeobpas3oBaTesib, HO MOXET Bbl3BaTb 3aMe//IEHHYIO PEaKLMI0 Ha U3MEHEHUE BXOAHbIX aHaNoroBbIX

CUrHanos.
Ne HanmeHoBaHWe QyHKLWK Hactpoiiku Mo ymonyaHuio
E3-05 Bpewms pabotbl puabtpa TepMuHana Al 0,00+2,00 ¢ 0,05¢

e Hacrtpoiikn MHOropyHKLMOHANbLHOr0 aHaNOroBOro BXoaa.
3apatb Al 1 A2 dyHKLMK, YKa3aHHble B E3-01 1 E3-07, cornacHo Tabnuue 6.21.

NMPUMEYAHUE. MacwrtabupoBaH1e NpuBeAEHHbIX HUKE GYHKLMIA MOKHO PETYNINMPOBATb YCUNEHWUEM U CMELLEHMEM.

Mpv Ha3HayeHUn QYHKLMIA cnefyeT ycTaHaBNMBaTb NPUEMIIEMbIE BEIMYMHBI YCUIEHWUS U CMELLEHUS.
Tabnvua 6.21. HacTpornkn MHOroQyHKLIMOHaNbHOIO aHanoroBoro Bxoaa
HacTpoika | PyHKLMM Hactpoiika | ©yHKuMK
0 OCHOBHOV CUrHan ynpasneHus 11 OnpegeneHune NoBbIWEHHOT0/ TOHWUKEHHOO
KpYTALWEro MOMEHTa

1 PE3EPB 12 PE3EPB

2 HWXHUIA Npeaen BbIXOAHOW YacToTbl 13 PE3EPB

3 BcnomoratenbHebli cUrHan ynpasneHus 14 PE3EPB

4 CmellieH1e BbIXOAHOTO HaMpsKeHUs 15 PE3EPB

5 OnddepeHumnanbHas peryimpoBKa BpeMeHU yCUaeHus pas- 16 PE3EPB

roHa/3ameieHns (TOIbKO 3aMeU1EHNS)

6 MOCTOSAHHBIV TOK TOPMOMEHMA 17 PE3EPB

7 YpoBeHb NpeaoTBpalleHNs ONPOKMAbIBAHUSA BO BpeMsi paboThl | 18 Pexum KoMMyHMKaLmm 1

8 O6patHas cBaA3b M1/ 19 Pexunm KOMMyHMKaLmK 2

9 Llenesoit napametp NMHA

10 AnddepeHumanbHas obpaTtHas cssb ML
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0: OCHOBHO# cMrHan ynpaBneHus.
BBoauTcs yepes aHanorosbin Bxoa, Koraa b1-00 nnn b1-07 = 1.

1: Pe3eps.

2: HuHuii npepen BbIXOAHOM YaCTOThI.
HWXHMM Npeaen MOXXHO peryiMpoBaTth NapamMeTpoM aHaoroBoro Bxoaa.

3: BcnomoraTeibHblii CUTHaN ynpaB/ieHUs.

HacTpolka BcnomoraTenbHOro curHana ynpasneHus 1, korga BbiépaHa GyHKLKUS CTYNeHYaToro USMeHeHns CKo-
POCTH.

4: CMmelLeHMe BbIXOJHOIO HaNpsXKeHus.

MoBbIWAET BbIXOAHOE HaMpsKeHue xapaktepuctuk V/F B npoueHTax K 200 nnm 400 B B 3aBUCMMOCTHM OT TUNa
3NeKTponuTaHus. 3ta GyHKLMS OOCTyNHa TOIbKO Npu MeToae yrnpaBneHus cooTHoweHnem V/F.

5: InddepeHumanbHan perynimpoBKa BpeMeHH! YCHUIEHUS! pa3roHa/3amep/IeHus.

Perynupyet ycuneHue ans BpeMeHW pa3roHa/3amennieHns, 3agaHHoe napametrpamu ¢ C1-00 no C1-07.

Ecnu Bpemsa ycunenus 3agaetcs napametpy C1-00, Bpemsi pa3roHa npeobpas3oBaTtesis paccymTbiBaeTcs
no dopmyne: BpeMsa pasroHa = BpemMeHu pasroHa B C1-00 x ycuneHve BpemeHu pas3roHa,/3aMeaneHus.

A YcuneHwue pasroHa/3amenenus ot 1 g0 10 B

100 % = (108) X 10 (%)
BxoagHoe HanpsxeHue (B)

50 %

20 %
10 %

0 1B28B 5B 10B

Puc. 6.43. YcuneHve BpemeHu pa3roHa/3amMeaieHms ¢ UCnosibB0BaHWEM aHanoroBoro Bxoaa

6: BesimuuHa TOKa npyu TOPMOKEHMM NOCTOSAHHBIM TOKOM.

PerynupyeTt BeNn4MHY TOKa TOPMOMXKEHUSA MOCTOAHHBIM TOKOM NMYTEM HAaCTPOWKK aHanoroBoro Bxoaa. lNpu nogadve
HanpsixeHusa 10 B nnm Toka 20 MA TOoK TopmoxKeHus coctaBuT 100 % OT HOMUHaNbHOIO BbIXOAHOIO TOKa Npeob-
pasoBaTtens. PaKkTU4ecKas Ben4mMHa TOKa TOPMOXKEHUS onpeaenseTcs HacTPOMKOM aHanoroBoro Bxoaa mm
BeNM4YMHOM napameTtpa b2-01 (MeHblUEN N3 HUX BEIMHMHON).

YcuneHue ToKka TOPMOKEHUS

100 % HOMMHaNbLHOTO
TOKa np1BoJa

0 10B
(4 MA) (20 MA)

Puc. 6.44. TopmOXKeHWe NOCTOAHHBIM TOKOM C UCMONb30BaHMEM aHaNoroBoro Bxoaa
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7: YpoBeHb NpeAoTBpaLLeHNsi ONPOKUALIBAHUS BO BPeMS paGoThbl.

PerynupyeT ypoBeHb NpeaoTBpalleHms OnpoKnabiBaHWst C NOMOLLbIO CUrHaNa aHaoroBoro Bxoga. 3toT ypo-
BEHb onpeaensieTcs HaCTPOMKOM aHanoroBoro Bxoga 6o sennynHom P3-06 (MeHbLllen U3 HuUX).

YpoBeHb NpefoTBpalleHnUs cpbiBa BO BpeEMSA paboThl

100 %

YpoBeHb aHaNoroBOro BbIXoAa

0 3B 10B
(4mA)  (8,8MA) (20 mA)

Puc. 6.45. YpoBeHb NpefoTBpalleHNs ONPoKnabIBaHMS C UCMONb30BaHMEM aHanoroBoro Bxoaa

8: O6parHas cBa3b cuctembl MUA.

HacTtpoiKka ypoBHs o6paTHon cBasu [N/, napamMeTpoM aHanoroBoro Bxoaa. Ytobbl MCNOb30BaTh 3Ty GYHKLMIO,
aktuBupynte MNUA-perynmpoBanune B b5-00.

9: LleneBoii napametp NMUA.

Hactpoika ueneBoro napametpa MM/, cornacHo HacTponKe aHanorosoro Bxoga. CurHan ynpaBneHns 4acTOTON,
BBEJIEHHbIN C UCTOYHMKA NOoJayM KoMaHa, BbiopaHHoro B b1-00 (BbIGOp CUrHana ynpasfeHns 4acTtoton 1),
OTKJItoYaeTcs. YTo6bl UcnoNb30oBaTh 3Ty GYHKLMIO, Ha0 akTuBmposatb MNUJ-perynuposaHue B b5-00.

10: AnddepeHumanbHan obpatHan cBsasb MUJ.

YctaHoBKa agnddepeHumnanbHon o6patHomn cBa3u MU/ nytem HacTpOMKM aHanoroBoro Bxoga. PasHuua mexay
BXOHOW BENMYNHOM 06paTHOM cBA3M NN, n BXogHOM BenMYnHON auddepeHumanbHomn obpatHom ceasu MNMUA
ncnonb3yeTcs Ana pacyeTta BxogHoro curHana MAZI.

11: OnpepeneHne NOBLIWEHHOr0/ NOHUKEHHOTO KPYTALLEro MOMEHTA.

YcTaHOBKa YPOBHS onpefeneHns NoBbIWEHHbIX M MOHUKEHHbIX KPYTALLMX MOMEHTOB, 3a4aBaemMoro aHanoroBbim
BXxoaoM. CneayeT BOCMO/Ib30BaTbCs KOMOUHaLMeN aTon dyHKLUMK ¢ dyHKUMen P6-00 (BbIGop onpeneneHms
NMOHWUXXEHHOro,/NoBbIWEHHOrO KPYTSLWero MmomeHTa 1). 310 BTOPON UCTOYHUK Ans P6-01 (Bbi6op onpeneneHuns
NMOHMXXEHHOro/NoBbIWEHHOrOo KpyTswero momeHTa 1). Ecnu Bxog coctaBnget 100 % (10 B, 20 MA), HOMUHanb-
HbIN KPYTALWMK MOMEHT anekTpoasuratens éyaet 100 %. Mogpo6HocTn cM. Bo P6 (onpeaeneHune noHU»KEeHHoro/
MOBbILIEHHOIO KPYTALWEro MOMEHTA).

12-17: Pe3eps.

18/19: Pexum cBasu.

Ecnu Bxog HacTpoeH Ha 18 nan 19, MOXKeT 6biTb MCNOMb30BaH APYrol BXOAHOM CUTrHa B Ka4eCcTBE aHaloroBoro
BBOJa C BbILIECTOALLEr0 KOHTponepa Yepe3 Modbus.
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E4 MHorodyHKLUMWOHaNbHbIM aHaNoroBbli BbIXOA,

3T napameTpbl 3agatoT GyHKUMK BbixogaMm FM 1 AM ans npocmoTpa COCTOSAHUSA npeobpasoBaTtens.

e E4-01 BbIEOP ®YHKLIMW KOHTPONA FM ANA TEPMUHAJIA
Bbl6op GyHKUMK KOHTPOSIS ANnd BbixogoB FM n AM.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
E4-01 Bbl60op KOHTpONS TepMuHana FM 0+11 1

HacTtpoitku ®YHKUMK

CwvrHan ynpaBneHus 4acToToi
BbixogHas Yactota

BbIX0AHOM TOK

CKOpOCTb 3NeKTpoABUraTeNS!
BbixogHOE HanpsweHue
HanpsikeHne NOCTOAHHOO TOKa
BbixogHas MOLHOCTb

PE3EPB

Bxon All

PE3EPB

BbixogHas yacToTa N1aBHOMO Nycka
PE3EPB

OO IN®O OB WIN |- O

[N PN
= O

e E4-02/E4-03 YCWJIEHWME/HANPAXEHWE CMELLEHMA B KOHTPOJIE FM

E4-02. YcTaHOBKa ycuneHus ans Bbixoga FM B MPOLEHTHOM BblpaXeHUH.

E4-03. YcTaHOBKa HanpsaeHus cMellleHns ana Bbixoga FM B NpOLEHTHOM BbIparKEHUU.
BenununHa 10 B paBHa 100 % npu HacTporke E4-02, E4-03.

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
E4-02 Ycunenue Bbixoga FM -999+999,9 % 100,0 %
E4-03 HanpseHne cmelleHns Boixoga FM -999+999,9 % 0,0%
Bbixogoe |
HanpsixeHue Yz
. BbixogHoe
. HanpsixeHue | . - —
V. .
108B z 10B - - ;
“—— 1 Yeunenue 150 % -2 Ycunexue 100 %
Cmewenune 0 % | Cmewenne 30 %
T -—i_ Ycunenue 100 % i Younenune 100 %
58 CmeweHune 0 % ; Cmeuwenve 0 %
—-—--1___ Ycunenue 50 % 3BV ‘
. Cwmeuenne 0 % ‘

B _ 0B o
0% KOHTPONb 3HAYEHMIA 100 % 0% KOHTPONb 3HAYEHWM 100 %

Puc. 6.46. YcuneHne aHanoroBoro Bbixoaa v Jenctene HanpaxeHunda cMeLleHnq

Korga nokasatenb KOHTpons coctaBnsier 100 %, cneayet NnpoBEpUTbL HACTPOMKY NapamMeTpoB.
Mpumep 1. Ecnn E4-02 = 80 %, BbIxogHOE HanpsikeHue Ha Bbixoge FM coctaBut 100 % npu 8 B.
Mpumep 2. Ecnn E4-03 = 5 %, BbIxoAHOE HanpsixXeHue Ha Bbixoge FM paBHo O % npu 0,5 B.

84



[naBa 6 [apameTpsbl

iEK

E6 HacTpoinku cBaA3u

e E6-00-E6-05 PE3EPB

e EG6-06 CETEBOW AZIPEC NPEOBPA30BATE/A

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuio
E6-06 CeTeBoWi aapec npeobpa3osatens 1+31 1

e E6-07 RS-485. BbIbOP CKOPOCTM NEPEAAYN JAHHBIX

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
E6-07 RS-485. Bbibop CKOPOCTM Nepeaayn AaHHbIX 0+5 3

0: 1200 bps (6ut/c).

1: 2400 bps (out/c).

2: 4800 bps (out/c).

3: 9600 bps (6ut/c).

4: 19200 bps (6ut/C).

5: 38400 bps (6ut/c).

e E6-08 RS-485. BbIbOP KOHTPOJ1A YETHOCTH PEXXMMA CBA3N

Ne HanmeHoBaHve QyHKLWK HacTtpoiiku Mo ymonyaHuio
E6-08 RS-485. Bbi6op KOHTPOASA YETHOCTM PexnMa CBA3N 0+3 1

0: 8, N, 2 (MODBUS RTU).
1: 8, N, 1 (MODBUS RTU) (pocTynHO Ha KNaBUILHOA NaHeNu).
2: 8, E, 1 (MODBUS RTU).
3: 8,0, 1 (MODBUS RTU).

e E6-09 OLLUMBKA CBA3KU
YcTaHaBNMBaET BpeMs 415 BbIBIEHUS OLMOKM B CBS3M (3Ta GPYHKLUMSA OTKIOYEHa NpKu HacTporKe Ha O).

N° HanmeHoBaHve QyHKLWK
E6-09 Bpewms onpeaeneHns ownbKKM B CBA3K

HacTtpoiku Mo ymonyaHuio
0,0+10,0 ¢ 0,0c

e E6-10 BPEMSA OXWOAHUA NPU NEPEJAYE

YcTaHOBKa BPEMEHW OXXMAaHUS Mexay noay4eHnem gaHHbIX npeo6pasoBaTenﬂ n OTHpaBKOVI OTBETHOI O CUT-
Hana.

NO HanmeHoBaHue QyHKLWK
E6-10 Bpems oxuaanus npu nepefaye

HacTtpoiiku Mo ymonyaHuio
5+65 mc 5 Mmc

e EG6-11 ®YHKLUMOHWUPOBAHWE MPEOBPA3OBATE/IA BO BPEM#A OLUMBKK CBA3N
Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
E6-11 ®yHKLMOHMPOBaHKE Npeobpa3oBatens Bo BpeMs OWn6KKM ceasu | 0, 1 0

0: OTo6paeHune TONbKO NpeAynpeAUTE/IbHOr0 CUrHana OWMUOKKN CBA3MN.
Mpeo6pasoBaTtesnb NPoAOMKAET GYHKUMOHUPOBATb.

1: OToGpaxeHune OLIMOKN CBA3H.
Mpeo6pazoBaTenb paboTaeT MO MHEPLMM A0 NOSHOM OCTAHOBKMU.
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6.7 Ipynna P: Cuctembl 3aLLuUTbI

P1 ®yHKUMA 3alUUTbI INEKTpoABUTraTENS

e P1-00 BbIBOP ®YHKLNW 3ALWNTHI SNTEKTPOABUTATENA

AneKTpoaBuratenb CHabXeH 3allUTON OT Neperpy3oK, o6ecnevymMBaemMon 3/IEKTPOTENNOBbLIM pene. [1onycTumble
3HAYeHUs NePErpy3Kn PacCcHUTbLIBAOTCS C YHETOM 3HAYEHWUIM BIXOAHOIO TOKA, BbIXOAHOW YacTOTbl M TEMIOBbIX
XapaKTePUCTUK anekTpoasuraTens. [1pn o6HapyKeHun neperpy3Kku afiekTpoasmratens ownobka oLl (nepe-
rpy3Ka aneKkTpoaBuraTens) octaHaBnMBaeT paboTy npeobpas3oBaTens.

JaHHbIM napaMeTp ycTaHaBIMBaETCA B 3aBUCUMOCTU OT UCMOJIb3YEMOTO dN1eKTpoABUraTens.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
P1-00 Bbl60p QYHKLMK 3aWMTbl 3NEKTPOABUraTENS 0+5 0
NMPUMEYAHUA:

1. Mpu aktmBayum 3awmbl anektpogsuratens (P1-00 = Q) ¢ NOMOLLb Ha3HAYEHHOTO MHOTO(GYHKLMOHANBHOIO BbIX0AA
(E2-00 = 26) moxHo BbiBECTM NpeaynpexaeHne oL1. Korga neperpyska anektpoasuratens npesbiwaet 90 % ypoBHs
06Hapy®eHus oL1, KOHTaKT 3aMbIKaeTcs.

2. Ecnv npeobpasoBatesib yNpaBiseTcs e4UMHCTBEHHbIM ANEKTPOABUIATENEM, /1A aKTUBAL MK 3TOM GYHKLMK yCTaHABIMBAETCA
3HayeHue, omiMyHoe o1 0. BHewWwHee 371eKTPOTENNIOBOE pese He TpebyeTcs.

0: OTKMI04EHO (3aLyMTa INEKTPOABUraTENS OT Neperpy3Kn OTKIIOYEHA).

Heo6xoa1MmMo ncnonb3oBaTh ycTaHOBKY O (OTK/IIOYEHO), KOorda ofuH npeobpasoBaresib ynpasnseT 60/iee Yem
O[lHWM aneKTpoaBurateneM. Pene 3almTbl OT Neperpy3oK ycTaHaBIMBaAETCA MEXAY NPMBOAOM U KaXKAbIM 3/1eKT-
poaBUraTesieM, Kak Noka3aHo Ha puc. 6.71.

‘ 1
N
UCTOYHUK v o
nuTaHua MC1 olL1 <j@?>
Mpusog
nepemMeHHOro
TOKa
L ]
% =

MC1, MC2: MarHuTHbI KOHTaKTOp
oL1, oL2: Tepmuyeckue pene

Puc. 6.47. Llenb 3almTbl AN HECKObKUX 3/IEKTpOABUraTeENnEn

NMPUMEYAHUE. Korpa npeo6pa3oBatenb ynpaBnsiercs 601ee 4eM OLHUM INEKTPOABUraTENEM UK SNEKTPOABUraTENEM,
HOMWHa/bHbIV TOK Y KOTOPOTO BbllE, YeM Y APYrUX CTaHAAPTHBIX 3NEKTpoABUraTenei (Hanpumep,
MOrPYXHbIM 3NEKTPOABMIaTENEM), TENI0BYIO 3aLMTy 06€CneYnTb HEBO3MOXKHO. 115 OTKNOYEHNS 3TON
¢dyHKUMM HasHadvaetca 0 Ha P1-00 1 ycTaHaBAMBAETCS 0TAeNbHOE TEPMUYECKOE pPee Ha Kamabli anek-
Tpoaswuratenb. Bo Bpems pa6otel MC1 n MC1 (puc. 6.71) Henb3s BKIOYUTb UK BbIKNOYMTD.

1: AneKTpoABMUraTeNb 06LLEr0 Ha3HAYeHUs (CTaHAAPTHDIN NEKTPOABUraTENb).

SneKTpop,eraTenb oXJtaxaaeTcqd CaMOCTOATE/IbHO, MO3TOMY NMPU CHUXKEHUN CKOPOCTU BpalleHNa 3Ha4YeHne
AOonyCKa neperpy3xkn noHUxxaeTcq. YpoBeHb Cpa6aTbIBaHWr'| QNIEKTPOTENIOBOIo pesie MEHAETCA B 3aBUCUMOCTH
OT XapPaKTEPUCTUK NEPErpy3Kn aieKTpoaBurartend, YTOObI 3aLNTUTL €ro oT neperpeBa BO BCEM AMana3oHe
4acCToT.
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YCTOMYMBOCTb K NeperpysKe

Oxnamgaiouas cnocobHOCTb

XapaKTepuCTUKM NEPErpysKu
(Npv HarpysKe anekTpoaBura-
Tens 150 %)

150
KpyTawui
MOMEHT
(%)

100

90} |

60
50

MpoaoNHATENb HBIV

05 33

100
(60 Tw)

CropocTb (%)

AneKTpoasuraTensb JOMKEH
paboTaTh OT MUTAIOLLEN TUHWM.
OxnaxaeHve aneKTpoaBuraTens
Hanbonee 3QGEKTUBHO

npwu pa6orte Ha 50/60 Iy,

MPOAONKUTENBHBIN PEXMUM
paboTbl B AMAaNa3oHe 3HaYeHwi
Hue 50/60 Iy nposoumpyet
olwmn6Ky oL1. OwnbKa BbIBO-
AWTCS, U 3NEKTPOABUTaTeNb
paboTaeT no MHEPLMK

[0 0CTaHOBKM

2: AneKkTpoaBUraresib, CBA3aHHbI C Nnpeo6pa3oBaTenem
(Avana3oH perynMpoBaHusi NpyU NOCTOSHHOM KpyTsem momeHnTe 1+-10).

AneKtpoasuratento paspeluaetcs pabotatb npu 100 % Harpy3ku ¢ Yactotor oT 10 o 100 %. Koraa anekTpo-
aBuratenb paboTaeT ¢ 6oee HU3KoKW YacToTom npu 100 % Harpy3ku, cpabaTtbiBaeT olMbKa neperpysxu.

YCTOM4YMBOCTb K Neperpyske

Oxnaxpatouas cnocobHoOCTb

XapaKTepucTUKM neperpysku
(Npu HarpysKe aNeKTpofBura-
tena 100 %)

150

KpyTawuit 60 cekyHA
MOMEHT

(%)
100

90

55

MPOACMHATE b HbII

0 110

100
(60 I'u)

CropocTb (%)

AnekTpoasuratens IGHEKTMBHO
CaMOOX/IaMAAETCA Ha HU3KMX
yactotax (0Kono 6 )

MpOoAONKUTENBHBIN PEXUM
pab6oTbl B AMana3oHe 6+60 Iy
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3: BeKTOpHbIiA 3aneKTpoaBUraTenb (AUana3oH peryniMpoBaH1s NpU NOCTOSAHHOM KpyTawem MomenTe 1+100).

AnekTpoaBuratento paspeluaercs pabotatb Nnpu 100 % Harpy3ku ¢ yactoton oT 1 go 100 %. Koraa aneKkTpoasu-
ratenb paboTtaeT ¢ 6onee HM3Komn YactoTom npm 100 % Harpy3ku, cpabaTbiBaeT OWIMOKa NeperpysKu.

YCTOMYMBOCTb K NEperpyske Oxnaxpaatolas cnoco6HOCTb XapaKTepucTuKM neperpysku
(Mpv HarpysKe aneKTpoaBura-
Tens 100 %)
150 Anektpoasuratenb 3QGEKTMBHO | [TPOAOIKUTENBHBIA PEXMUM
} CamMOoOXaKaaeTCs Ha HU3KMX pab6oTbl B AManasoHe 6+60 [y
ﬁ%ﬁgﬂ”” 60 cexyH yacToTax (0Kono 6 )
(%)
100
90
MpofonHuTeNbHBbIN
50
110
0 (Gl()ol(')u) CropocTb (%)
‘HOMMHaanaﬂ ckopocTtb = 100 %‘
e P1-01 BPEMSA PAEQTbI 3ALLINTBI OT NMEPEFPY3KWU 3JIEKTPOABUTATENA

3ajaeT Bpemsa 0CTaHOBKM 3NeKTpoaBuraTens npu neperpyske. O6bI4HO JaHHbIA NapaMeTp He TpebyeT perynu-
POBKM. OIHAKO €CNK AONYCTUMbIE 3HAYEHWUSA NEPErPY3KM NEKTPOoABUraTeNs NOATBEPHAEHbI NPOU3BOJUTENEM,
HEeo6Xx0MMO BBECTU BPEeMS, Ha NPOTAXKEHUM KOTOPOro 3MIEKTPoABUraTeNlb MOMXKET NPOAO0KaTh paboTtaThb

B PEXM1Me NneperpysKu npu neperpese.

Ne HanmeHoBaHue QyHKLWK

HacTtponku

Mo ymonyaHuio

P1-01 Bpemsi paboThl 3al1Thl OT NEPerpy3ku ANEKTPOABUraTens 0,1+5,0 muH

1,0 MuH

o ymonyaHuio ycTaHaBNIMBAETCS PEXMUM paboTbl C YCTOMYMBOCTLIO K neperpy3ke 150 % B TeyeHne 1 MuH

NP NyCKe M3 ropsiyero COCTOSAHMS.

BpeMs GyHKLMOHMPOBAHUSA 3NEKTPOTENIOBOM 3allMTbl MOKa3aHO Ha puUc. 6.72. 3alunTa aneKTpoaBuratens
OT Neperpysku paboTaeT B AMana3oHe MeXay X0NoAHbIM 1 ropsadnum 3anyckom (P1-01 = 1 MuH, ckopocTb 60 I,

3NIeKTpOABUraTeslb O6LLErO Ha3HaYeHNUS).

* XO/04HbIV 3anycK. Bpems paboTbl 3aWuThl 3NEKTPOABUIaTENS 3aBUCUT OT CUTYaL MK Neperpy3ku, BO3HUKatolen BHe3anHo

NpKn 3anycKe CTallMOHapHOro 3JIEKTpoABUraTeEN .

* [opsayuii 3anyck. Bpems paboTbl 3aWuThl 3NEKTPOABUIATENS 3aBUCUT OT CUTYaL MK NEPErpy3k1, BOSHUKALOLWEN, KOraa anek-
TpOABMraTeNb NPOLOIKUTENBHOE BPeMA GYHKLMOHMPOBAN NPU CBOEM HOMUHANbHOM TOKE.

Bpemsi pabotbl (MUH)

10
7

04 el

X0n0AHbIN
nycK

<« [opsauunii
nycK

0 100 150
d2-00

Puc. 6.48. BpeMmsi paboTbl 3alUUTbl 3NEKTPOABUraTENS
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P2 KpaTtKkoBpemeHHas noteps MOLLHOCTH

e P2-00 BbIEOP PEXMMA PABOTbI NPY KPATKOBPEMEHHOK NOTEPE MOLLHOCTK

MponssoaunT BbIGOP perknma paboTbl MPU KPpaTKOBPEMEHHOW NOTEPE MOLHOCTHU (KOraa HanpsiXXeHne nNocTosAH-
HOro TOKa OCHOBHOWM LIEMNn OnycKaeTcs HUXKe ypoBHSA napameTtpa P2-03). Npeobpa3oBaTesib MOXKET aBTOMaTU4e-
CKM BEPHYTLCSH K peXXnMy paboTbl, B KOTOPOM OH PYHKLIMOHMPOBA A0 YKa3aHHOM NOTEPU MOLLHOCTH.

Ne HavnmeHoBaHMe yHKLMK Hactpoiku Mo ymonyaHutio

P2-00 Bbibop pexvma paboTbl NpU KPAaTKOBPEMEHHOK NOTEPE MOLLHOCTU 0+1 0

0: OTKNO4YEHO (MO YMONYaHUIO).

Korga nutaHue nagaet HUXe 3HadyeHus napameTtpa P2-03 (ypoBeHb 06HAPYXEHWS MOHUKEHHOIO HaNpPsiXKeHus)
ana 10 mc, cpabaTbiBaeT ownobKa Uv (MOHUMKEHHOE HaMpPSXKEeHUE), KOTopas Bbi3biBAaEeT OCTAHOBKY BbiBOAA Mpe-
ob6pa3oBartens n aneKkTpoaBuraTens.

1: Bo3Bpat K UCXORHOMY pexxumy, ecnu mowHocTb LI goctatouHa.

Ecnu LM npeo6pasoBaTens CHOBa NONYYUT NMUTAHWE NOCNe KPaTKOBPEMEHHOW NOTEPU MOLLHOCTH, Npeobpaso-
BaTeNlb MPOAOIKMUT paboTy. PYHKLMA PE3EPBHOIO UCTOYHMKA KMHETUYECKOW IHEPTUK He cpaboTaeT, AaxKe
6yaly4n aKTUBMPOBAHHOM.

e P2-01 MWHUMAJIbHOE BPEMSA BJIOKMPOBKW (BB)

3agaeT MMHUManbHoe Bpems 6JIOKMPOBKM, KOrAa NMTaHWe BOCCTaHaBMBAETCS Cpasy Xe nocfe KpaTkoBpe-
MEHHOM NMoTepu MOLLHOCTU. OnpeaenseT Bpems oxunaaHus npeobpal3oBaTenis pacCemMBaHUsA OCTAaTOYHOIO
HanpPsXXeHUs, ecnun neperpysKka no ToKy UK NoBbILIEHHOE HaNpPsXXeHNne BO3HMKAET B Havasle pexumMa 3anpoca
CKOPOCTU U TOPMOMKEHUSA MOCTOSIHHBIM TOKOM.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
P2-01 P2-01. MuHumanbHoe Bpems 610kMpoBKH (bb) 0,1+5,0¢c Onpegensiercs 02-03
e P2-03 YPOBEHb OBHAPYXXEHMSA UV (MOHUKXEHHOIO HANPAXEHNWSA)

3ajaeT ypoBeHb HanpsiKeHnsa 4719 0GHaPYKEeHUs ero HeJocTaTka UK aktuBaunm dyHKLUMK KEB. O6GbIYHO 3TOT
napameTp He TpeGyeT UBMEHEHHS.

N2 HanmeHoBaHWe GyHKLMK HacTtponku Mo ymonyaHuio
P2-03 YpoBeHb 06HapyKeHus Uv (MOHUKEHHOTO HanpsiKeHUs) 150+210 B <1> Onpegensiercs d1-00
1 02-03<2>

<1> 3Hayenune ana 200 B. [ns 400 B paHHOE 3HAYeHWE cheayet yaABOUTb.
<2> 3HayeHue No ymonyaHuio Ans npeobpasosatens MowHocTbio 400 B 3aBMCKUT OT TOr0, HACKONbKO 3HAYEHUE BXOAHOMO
HanpsixeHus npueoga Beilwe uin Huxe 400 B.

NMPUMEYAHMUE. [py Ha3HaYEHUM YCTABKM HUKE 3HAYEHUS MO YMONYaHMIO BbIGOP perynsatopa nepeMeHHOro Toka ycra-
HaBAMBAETCA C BXOAHOW CTOPOHbI Npeobpa3oBartens, YTobbl M36EeKaTb NOBPEKAEHMSA €ro AeTanew.

P3 MNpepoTBpaLeHne onpoK1abiBaHMS

Mpu cAnKoM 60NbLIOK Harpy3Ke Uan Korga BpemMsi OCTAaHOBKM C/IMIWIKOM Masno, afieKTpoaBUratesio MOXKeT

He CnpaBUTbCS C CUrHANIOM yrpaBieHUs U COCKONb3HYTb. PeKynepupoBaHHas MOLLHOCTb OT NMUTaHWUS NPEBbLICUT
[OMYyCKM KOHJeHcaTopa OCHOBHOM Lienu, 1 A1 OCTaHOBKKM NpeobpasoBaTtens cpaboTaeT ownbKa oV (MOBbILIEH-
HOe HanpsiXKeHue). ATOT NPoLLeCcc Ha3blBaeTcs ONPoKUabIBaHWeM. MNpu oNpoKnabIBaHWKU 3NEKTPOABUIraTeNa ero
HeJflb351 pa3orHaTb UK 3aTOPMO3UTb. PYHKLMA NPeaoTBPaLLEHNS ONPOKMAbIBAHUSA HE AOMNYCKAeT ONPOKKIbIBa-
HUS aNIeKTpoABUraTeNs, NO3BONAA eMY NPU 3TOM He TePSATb KelaeMOon CKOPOCTU 63 U3MEHEHWUSI BPEMEHM pa3-
roHa UM TOPMOXKEHMS. 3Ty QYHKLMIO MOXKHO perynnpoBaTb OTAENbHO 419 pa3roHa, paboTbl C NMOCTOSAHHOM
CKOPOCTbIO 1 TOPMOKEHMUS.

e P3-00 MPEAOTBPALLEEHWE OMPOKWABIBAHWA NPU PA3TOHE

3agaeT MeToa NpeAoTBpaLlEeHUS OCTaHOBKM 3/IEKTPOABMIaTeENs N3-3a OLMOOK 0C (neperpy3kun no ToKy),
oL1 (neperpy3ku aneKtpoasuratens) unun oL2 (neperpysku npeobpalzoBarens).
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Ne HavnmeHoBaHMe yHKLMM HacTtpoiiku Mo ymonyaHuto

P3-00 lpepoTBpalleHre ONPOKUAbIBAHWA NPU pasroHe 0+1 1

0: OTKAIOYEHO.

DYHKUMA NPeaoTBpaLLEHUS ONPOKUAbIBAHUS He paboTaeT BO BPeMsl pasroHa. Eciv Bpemsa pa3roHa C/AULWKOM
HEe6O/bLLIOE, MOMXET CNYYUTbCA TaK, YTO SNEKTPOBUraTe b HE YAACTCA YCKOPUTb, YTO CMPOBOLIMPYET OLIMBKY
NneperpysKku 1 ero OCTaHOBKY.

1: BKknwoueHo.

DYHKLMA NpefoTBpaLLeHUs ONPOKUIbIBaHUS paboTaeT BO BPEMS pa3roHa. Pexxum paboTsl onpeaensercs
BbIGpaHHbIM CNOCOGOM yrpaBIeHUS.
* YnpaBfeHue HanpsikeHueM / yactotow / V/F-perynupoBaHue ¢ pa3oOMKHYTbIM KOHTYPOM.

Pa3roH npekpallaeTcs, Koraa BbIXO4HOM TOK NpeBbllaeT 3HayeHue, yctaHoBneHHoe B P3-01. Pa3roH npogon-
}KaeTcs B TOM C/ly4ae, eciv BbIXOAHOW TOK NagaeT Ha 15 % HWKe 3Ha4veHus, yctaHoBsieHHoro B P3-01. YpoBeHb
npenoTBpaLleHUs ONPOKKAbIBaHUA aBTOMAaTUYECKU NMOHUKAETCs B AManal3oHe peryimpoBaHns Npy noCTOSHHOM
nutaHun. bonee nogpo6Hyo nHGopmaumio cm. B pasaene P3-02 (npeaen npeaoTeBpalleHns onpoKMabIBaHUS
BO BPEMS pa3roHa).

BxoaHOWM TOK
YpoBeHb NpefoTBpalleH1s ONPOKUAbIBaHUS
BO BPEMS$ pa3roHa

P3-01
85% ot P3-01

Bpems
BbixoaHas
yacrota
\
\
|
KOHTpOAMpYET BbIXOAHYIO 4aCcTOTy
NS NpefoTBpaLleHus
ONPOKKAbIBaHUA iBUraTens Bpewms

Puc. 6.49. NpenoTBpallleHne onpoKnabiBaHMa BO BpeEMS pa3roHa Anasa anexktpoasuratens AL

e P3-01 YPOBEHb MPEAOTBPALLEHMA OMPOKMAbIBAHWSA BO BPEMA PASTOHA

3a/aeT ypoBeHb BbIXOJHOI0 TOKa AN aKTUBALMK GYHKLMK NPeaoTBPaLLEeHNs ONPOKUAbIBAHUSA BO BPEMS pas-
roHa.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
P3-01 YpoBeHb NpesoTBpalLeHNs ONpoKKAbIBaHUsA BO BpeMs pasroHa | 0+150 % <1> <1>

* Korga CKOpOCTb 3NeKTpoABMraTeNs MeHbILE CKOPOCTM NPeobpasoBatess, UCNO0b30BaHMe 3HAYEHUA M0 YMONYAHMIO
A9 3aMnyCKa 3/1EKTPOABUTaTENIA MOXET NPUBECTU K €0 ONPOKUAbIBAHUIO. ECM NPOUCXOANT ONPOKUAbIBaHUE, Cnesyet
YCTaHOBWTb AJ1A 3TOT0 NapamMeTpa MeHbllee 3Ha4YEHUE.

 [Ipu 3anycKe anekTpoasurartens B AvanasoHe perynmpoBaHus Npu noCTOAHHOM NMUTAHWW HAlo HACTPOWTL TaKKE NapameTp
P3-02.

e P3-02 NPEAEN NPEAOTBPALLEHMA ONMPOKMLIBAHWNS BO BPEMA PASTOHA

MNpu 3anycke aneKkTpoaBUraTens B AManasoHe peryinpoBaHmns npu NnoCTOSHHOM MOLHOCTM 3Ha4YeHne napame-
Tpa P3-01 aBTOMaTU4E€CKMN YMEHbLLIAETCS.

3ajaeTt HUXHUIK Npejen NpefoTBpalleHns ONPoOKUAbIBaHUA B JMana30He peryinpoBaHus npu nocToaHHOM
MOLLHOCTM KaK MPOLEHTHYIO A0JIK0 HOMUHA/IbHOMO BbIXOLHOIO TOKa npeobpa3oBaresis 4acToThbl.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P3-02 lMpeaen npeaoTBpalleHus ONpPoKMUAbIBaHUA BO BPEMs pa3roHa 0+100 % 50 %
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YpoBeHb npeaoTBpalleHus

NPOKUAbIBAHUS BO BPEMS Pa3roH
OnpOKNALIEa 0 BpeM# pasroxa P3-01 (npepoTtBpalieHue

ONPOKM/IbIBAHNUS BO BPEMS pa3roHa)

!
|
|
|
|
77777777777777 | P3-02 (npeaen npeaoTspateHust

| ONPOKMABIBAHWS BO BpEMS Pa3roHa)
| >

|

|

|

|

\

BbixogHas

d1-04 yacroTa
OnopHas vacToTa

Puc. 6.50. YpoBeHb NpeaoTBpalleH1s onpoK1abiBaHWs BO BPEMS pa3roHa

e P3-03 NPEAOTBPALLEHME OMPOKWUABIBAHWA MPYU TOPMOXEHWK

DyHKLMSA NpeaoTBpaLLeHUs ONPOKMAbIBAHUS MPY TOPMOXKEHUN KOHTPOIMPYET obLiee 3aMeeHne Ha OCHOBHOM
NMOCTOSIHHOM Hanpsi*e€HWM OCHOBHOW LIEMM U UCMONb3YET BbICOKOMHEPLIMOHHOE MK BbICTPOE TOPMOXKEHNE
B Lenax npeaoTspaleHns OWNOKKM oV (MOBbILLEHHOE HaMpsKeHUe).

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
P3-03 MpenoTBpaLleHne ONPOKMUAbIBAHMSA NPU TOPMOKEHUN 0+1 1

0: OTKAIOYEHO.

MNpeobpa3oBaTenb 3aMeaaeTcs B COOTBETCTBMM C YCTAHOBNEHHBLIM BPEMEHEM TOPMOXKEHMUS. [TpK BbICOKOUHEP-
LLMOHHbIX Harpy3Kax Unu 6biICTPOM TOPMOXKEHUMN MOXKET cpaboTaTth OLMOKa OV (NOBbILEHHOE HanpsiXXeHue).
Taknm o6pasom, cneayeT MCMoNb30BaTh OMNLMU TOPMOXKEHNS UM YCTAHOBUTbL 3TOT NapaMeTp Ha 1.

1: BknwoueHo.

Korna HanpsixkeHne OCHOBHOW LIEMM MPEBbLILIAET YPOBEHb NPEAOTBPALLEHUS ONPOKUbIBAHWS BO BPeMs pas-
roHa, TOPMOKEHUE CTaBUTCS Ha nay3y Npu COXpPaHeHUH YacToTbl. ECiM HanpsiXKeHWe OCHOBHOW LIENW CTAHOBUTCS
HU¥KE YPOBHS NpefoTBPalleHUs ONPOKKUIbIBaHMS, MpeoGpa3oBaTeb NPOJOIKAET 3aMeIATbCSs, UCMOb3Ys
YCTaHOBKY BPEMEHW TOPMOXKeHUs. MNpeaoTBpaLleHne ONpoKUabIBaHUS MOXKET cpabaTbliBaTb HECKOJIbKO pas

ANS1 UCKJTIOYEHWS! OLIMGKM MNOBLILEHHOTO HaMPSIKEHUS.

MpeaoTBpalleHne ONPOKUAbIBAHUS MOXKET YBE/IMYWUTb 06LLee BPEMS TOPMOXKEHNS 10 NMOJTHOM OCTAHOBKMU.

TakvMM 06pa3oM, /st TaKMX YCTPOWCTB, KaK KOHBeNep, crelyeT HacTPOUTb OMLIMIO TOPMOXKEHHS.

DYHKUMSA NpefoTBPaLLEHMS ONPOKUALIBAHUS NMPOUITIOCTPUMPOBAHA HUKE.

BbixoaHas
yacrota

XapaKTepucTKa 3aMeaeHus,
Korja npenoTspalieHne

.~ OnMpoKMAbIBaHMA cpabatbiBaeT
BO BPEMS TOPMOMKEHMS

Bpewms

S

YcTaHOBNEHHOE
BpPeMsi TOPMOMKEHHUS

Puc. 6.51. NpepoTBpalleHne onpoKnabiBaHUS BO BPEMS TOPMOKEHUSA

e P3-04 YPOBEHb NMPEAOTBPALLEHWA ONPOKMUABIBAHNS BO BPEMA TOPMOMEHNS

3aaaeT ypoBeHb HanpsiKeHUs, NP KOTOPOM BO BPEMS TOPMOMKEHWS aKTUBUPYETCS GYHKLMUA NPeAoTBpaLLeHNs
OMPOKMbIBAHUS.

Ne HavmeHoBaHMe QyHKLMK HacTtpoiiku Mo ymonyaHuto
P3-04 YpoBeHb NpesoTBpalleHns ONPOKKAbIBaHUSA BO BpeMs Topmoxenns | 330+410 B <1> 395B <1>
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Koraa peKynepupoBaHHas MOLHOCTb NOBbILIAET NOCTOSAHHOE HaMNpPsKeHNe OCHOBHOM LieNn Ha 3HavyeHue 60b-

Lee, 4eM yCTaHOB/IEHHOE A/151 3TOro NapamMeTpa BO BPeMS TOPMOXKEHUS, Npeobpa3oBaTteb 3amnycKaeT npeaoT-

BpalleHne ONPOKUAbIBAHUS C LIENbIO UCKTIOYEHNS OLIMOKK OV (MOBLILLEHHOE HanpsKeHue). Cneayet NOHU3UTb

3TO 3HAYeHUe, ecn Harpy3Ka C/MLWKOM BeJiMKa, MOCKOJIbKY 3TO BfIEYET 3a CO60M BbICTPOE YBENMYEHWE PEKYME-

PUPOBaHHOM MOLLHOCTH.

<1> 3HaueHue 419 npeobpa3oBaTens nepemMeHHOro Toka MolHocTeo 200 B. [ns npeobpa3oBatens nepemMeHHOro Toka
MouiHocTblo 400 B 3Ha4eHune cneayeT yaBOUTb.

e P3-05 MPEAOTBPALLEEHWE OMPOKNABIBAHWA NMPU BbINMOJHEHUM KOMAHZbI RUN («3AMYCK»)

MpepoTBpalleHne ONpPoKMUabIBaHWS NpuY BbiNoHEHWN KOMaHAbl Run («3AMYCK») ncknoyaet owmnbKy oLl (nepe-
rpy3Ka a/1eKTpoaBuraTens), Koraa anekTpoasuratesib GyHKLMOHUPYET MPM MOCTOSHHOM CKOPOCTY.

Ne HanmeHoBaHue QyHKLWK Hactponku Mo ymonyaHuio
P3-05 MpenoTBpalLeHVe ONPOKUAbLIBaHUSA NPU BbINONAHEHWUM KOMaHAbl Run («3AMYCK») 0+2 1
NMPUMEYAHUS:

1. JocTynHo ana V/F-perynupoBaHusi ¢ pa3oMKHYTbIM KOHTYpOM, V/F-perynupoBaHus ¢ 3aMKHYTbIM KOHTYPOM ¥ BEKTOPHOIO
perynMpoBaHus CUHXPOHHbIX aneKTpoasuratenen (PM) ¢ pa3oMKHYTbIM KOHTYPOM.
2. CnepyeT OTKAOYUTL, €CAM BbIXOJHAS YacToTa cocTaBnseT meHee 6 I, BHe 3aBUCMMOCTH OT HacTpoek P3-05 n P3-06.

0: OTKAOYEHO.

Mpeo6pazoBaTtenb paboTaET COMNMacHO CUrHasny ynpasneHus. bonblas Harpy3aka MoXeT CnpoBOoLMPOBaTh ONpo-
KnablBaHWe aneKTpoasurarens n cpabatbiBaHme ownoKM oC (neperpysKka no Toky) unun oLl (neperpy3Ka a/eKT-
poaBuratens), KoTopble MPUBEAYT K ero OCTaHOBKeE.

1: BKaro4yeHo (Bpems TOpMoXKeHus 1).

Koraa BbIXxoHOM TOK Npeo6pa3oBaTenia NpesbllaeT ypoBeHb NapameTpa P3-06 (ypoBeHb NpeaoTBpalleHms
ONPOKMAbIBaHWS NpW BbINONHEHUU KoMaHAbl Run («3AMYCK»)), Ans CHUMXEHUS CKOPOCTHU ByAET MCMONb30BaHO
BpemMs TopmoxKeHus C1-01, C1-03, C1-05 nnum C1-07. Ecnun BbIXOAHOM TOK Npeobpa3oBaTens ONyCTUTCH HUXKE
3Ha4vyeHuns napameTtpa P3-06 muHyc 2 % 3a 100 mc, npeobpa3oBaTtefib CHOBa HabepeT CKOPOCTb COMMacHO CUr-
Hany ynpaB/ieHUs 3a aKTMBHOE BPeMS pas3roHa.

2: BKnro4ueHo (Bpems TOPMOXKeHus 2).

To e, yto 1 ana P3-05 = 1, 3a UCKJIIOYEHUEM TOr0, YTO Npeobpas3oBaTe/lb CHUXKAET CKOPOCTb, UCMONb3Ys BpeEMS
TopMOXKeHus C1-03.

e P3-06 YPOBEHb MPEOTBPALLEHNA ONPOKMUABIBAHWA MPY BbINMOJIHEHWMW KOMAHZbI RUN («3AMYCK»)

3afaeT TeKyLIMM YPOBEHb AN1S aKTUBaLMK GYHKLMM NPEAOTBPALLEHUS ONPOKMUAbIBAHWUS NMPU BbINOTHEHUN
KomaHAabl Run («3AMYCHK»).

Ne HanmeHoBaHue GyHKLUK Hactponku Mo ymonyaHuio

P3-06 YpoBeHb nNpeaoTBpaLleHns ONpoKMUAbIBaHWA Npy BbiNOAHEHUM KoManabl Run («3AMYCK») | 30+150 % 150 %

* lcnonb3oBaHMe aHaN0roBOr0 BXoAa A/l USMEHEHWS YPOBHS NPpeaoTBPalleHUs ONPOKMAbIBAHUS NPK BbIMOJHEHWW KO-
MaHabl Run («3AMNYCK»).

Ecnv E3-[H [ = 7 (ypoBeHb NpeaoTBpalleHns onpoKMAbIBaHWSA MpU BbINOAHEHUW KoMaHabl Run («3AMYCK»))
YCTaHOBJ/EH, 3TO 3HAYEHUE MOXKHO UBMEHUTbL Yepe3 BXOAHON TepmuHan Al.

YpoBeHb NpeaoTBPaLLEHNS ONPOKKAbIBAHUS NpK BbiNonHeHMM KomaHabl Run («3AMNYCK») onpeaensieTcs MeHb-
LWUMM 3Ha4YeHnem HacTponkun P3-06 nnun BBogom vyepes TepMuHan Al.
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YpoBeHb NpeoTBpalLeHUs
OMPOKM/bIBAHMS NPKU BbINOAHEHUM
KomaHabl Run («XO/»)

A

100%
30% |
|
| BBog
| _ MHOFOd)yHHLWIOHaﬂbHOFO
0 3B 10 B "~ aHanoroBoro BXoAHOMO
(4 mA) (8,8 MA) (20 mA) TepmuHana Al

Puc. 6.52. icnonb3oBaHWe aHanoroBoro Bxoaa A1s M3MeHeHMs ypOBHS NpefoTBPaLLeHUs ONPOKUAbIBAHWS MPY BbINOJIHE-
HuM KoMaHAabl Run («3ATMYCK»)

e P3-07-P3-10 PE3EPB

P4 YactoTHOE AeTeKTMpoBaHuUe

MNapameTpbl P4 HazHavaloT cornacoBaHMe 4acToThl U ee IeTEKTUPOBaHWE A1 YCTaHOBIEHHOW MHOMO(YHKLIMO-
HallbHOW BbIXOAHOW KIIEMMbI.

* P4-00/P4-01 YPOBEHb YACTOTHOW MOZYNALMKM / AUANA3OH

P4-00 3agaeT ypoBeHb MOAYNALMN AN MHOTOPYHKLIMOHAIbHOW BbIXOAHOW KIEMMbI, HA3HAaYEeHHOM
Ha E2-[ [ = 2 (cornacoBanue yactoThl), E2-[[] = 3 (cornacoBaHne 4acToTbl, HA3HAYEHHOE MO/b30BaTENEM),
E2- [ = 16 (4actoTHas moaynaumsa 1) unmn E2- [ = 17 (YacToTHas moaynaums 2).

P4-01 3agaeT gManasoH AETEKTUPOBAHUSA AN MHOTOGYHKLMOHAIbHOW BbIXOAHOM KIEMMBbI.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P4-00 YpOBEHb YaCTOTHOIO 1ETEKTUPOBAHMA 0,0+<1> 30,0y
P4-01 [Jnana3oH 4acTOTHOM MOAYNALMK 0,1+25,5Ty 2,0y

<1> BepxHuii npeaen onpefensieTcs 3Ha4eHUsAMM, HadHauyeHHbIMK ansd d1-02 (MakcuManbHas BbixogHas vactora), d1-13
(MaKkcumanbHas BbixofHas Yactota 3 2) u L2-00 (BepxHWit npeaen CurHana ynpasieHus).

e P4-02 BbIEOP OGHAPYXXEHWA NMOTEPU 3AJAHHONM YACTOTHI

Mpeob6pasoBaTesib MOXET 06HapyXMBaTb NOTEPIO 3aaHHOM YacToThl ¢ TepmuHana Al nan A2. Korga curHan
ynpaBneHus onyckaetcs Huxe 90 % 3a yctaHoBneHHoe Bpems P4-04, nponcxoauT o6Hapy»KeHre notepu atoro
curHana.

AHanoroBblii cUrHan
ynpaBnens ——————— 100 %

10%

P40L—» <

MoTeps 3apgaHHOM BbIKN BKJ
4acToThl » Bpems

(E2-00-E2-03 =9)

Puc. 6.53. Pa6oTta no o6HapyXeHnto NoTepu 3aaHHOM 4acToThl
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JTOT NnapamMeTp ycTaHaBIMBAET PEXMM paboThl Npeobpa3oBaTtens npy o6HapyXeHUU NoTePU 3aJaHHOM
yacToTbl. 115 3anycKa BbIXOAHOIrO TEPMUHANa Npu yrpaTte 3agaHHOM YacToTbl napameTpbl ¢ E2-00 no E2-03
yCTaHaBAMBaloTca Ha 9 (NnoTeps 3agaHHOM HYacToThl).

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
P4-02 Bbl60p 06HapyKeHus npu noTepe 3a4aHHOM YacToThbl 0,1 0

0: OcTaHoBKa npeoGpa3oBarens.
MpeobpazoBaTesib paboTaeT B 3aBUCUMOCTHU OT CUrHaNa ynpaBieHus.

1: Mpoponxutb paboty cornacHo HacTpoiikam P4-03.

Mpn noTepe 3agaHHON YacToThbl NpeobpasoBaTte/b NPoAoHKaeT paboTaTb C YacTOTOM, ycTaHoBNeHHOW B P4-03.
Koraa cvrHan ynpaBneHuns BOCCTaHOBUTCH, paboTa NPOAOIKMUTCS B COOTBETCTBMM C 3TUM MapaMeTpoM.

e P4-03 CUTHAN YMPABJIEHUA NMPW NOTEPE 3AZAHHON YACTOTbI

YcTaHaBNMBaET ypOBEHb CUTHasa ynpaBieHus, NpM KOTOpoM npeobpasoBaTtenb 6yaeT paboTaTtb B ciyvyae o6Ha-
PYXEHWS NOTEPU CUIHaNa yrnpaBfieHWUs 4aCcTOTOM, a Takxe Koraa L4-02 yctaHoBeH Ha 1. Onpenensiet 3HayeHune
KaK NPOLIEHTHYIO 400 OT MaKCMMalbHOW BbIXOAHOM YaCTOTbl, ycTaHOBAEHHOM B d1-02.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P4-03 CvrHan ynpaBneHus npy notepe 3afiaHHOM 4acToThbl 0,0+100,0 % 80,0 %
e P4-04 BPEMS OGHAPYXEHWA MOTEPU 3AJAHHONM YACTOTHI

Ecnv curHan ynpasnerus ornyckaetcs Huke 90 % 3a yKa3aHHOe BpeMs 06HapyeHus, 6yaeT 3apuKcMpoBaHa
ero noreps.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P4-04 Bpems o06Hapy#eHWs noTepy 3agaHHOM YacToThbl 20+400 mc 20 mc

P5 [lepe3anyck npu ownbKe

DyHKUMA nepesanycKka Npu ownbKe aBTOMaTUYECKM Nepe3anycKaeT 3eKTPoABUraTeNb, HTOObl OH NPOAOMIKM
paboTy 1 HE OCTaHaBAMBANCS NMPU OBHAPYHKEHNM OLLMOKMU.

lMpeobpazoBaTesib NPOBOAUT CAMOANArHOCTUKY U NPOAOJIKAET paboTaTb NPU 06HaAPYKEHMU OLMOKK BO BPEMS

xoja. Ecnu camogmarHocTnKa ycrnewHo ycTpaHuia oWwnoKy, npeobpasoBartesib aBTOMaTUYECKHU NepesanycKa-

€TCA B peXmMme 3anpoca cKopocTu. bonee noapo6Ho cM. B b3 (3anpoc CKOPOCTH).

NMPUMEYAHUS:

1. KomaHaa Run («3ANYCK») (06paTtHoe/npsiMoe BpallleHne) aBTOMaTMYECKM OTMEHSIETCS, KOraa Lienb ynpaBaeHus nocneao-
BaTeNbHOCTbIO ONepaLyi Bbl3bIBAET OWMOKY AN OCTAHOBKM BbiBOAA Npeobpa3oBatens.

2. Korpa komaHaa Run («3AMYCK») oTmeHsieTcs, npeo6bpa3oBaTtesib NPOBOAUT CaMOAMArHOCTUKY, MbITAETCS YCTPAHUTL OLIMOKY
1 BbINOHWTL Nepesanyck.

BHUMAHUE! Henb3sa BKAOYaTh Nepesanyck B Ciayyae OWWOKM NPu TaKMX AENCTBMAX, KaK NOLbEM rpy3a, — 3T0 MOKET

NPUBECTM K TOMY, 4TO MallWHa €ro yPOHMT.

MNepes3anyCcK MOXHO BbIMOMHATL MPU OOGHAPYXEHUN CNEAYIOLLMX OLLIMOOK.

OwnbKa HanmeHoBaHue OWKUOKK OwunbKa | HaumeHoBaHwWe OWMOKM

GF 3aMblKaHKe Ha 3eMiio 0oL2 lNeperpy3ka npeobpasosarens

OVA MoBbllEHHOE HanpsiKeHUe (Pa3roH) Ot1 06HapyHeHue neperpysku 1

0ovD MoBblWEHHOE HANPSAKEHNE (TOPMOKEHME) PF 06pbIB hasbl BXOAHOMO HANPAXEHUS
ove loBblWeHHOE HanpsiKeHWe (NOCTOSAHHAA CKOPOCTb) LF1 06pbiB hasbl Ha BbIXOAe

oCA lMeperpyska no TOKy (pa3roH)

oCD Meperpyska no ToKy (TOPMOKEHWE)

oCC lMeperpyska no ToKy (NOCTOAHHAs CKOPOCTb)

OH lMeperpes paguatopa

OoL1 lNeperpyska aneKkTpoABuratens

MNepesanycK npu olwnbKe ycTaHaBMBaeTca B napameTtpe P5-00 Ha P5-03.

[ns BbIBOAA CUrHana Ha BHellHWe ycTponcTBa napameTpbl ¢ E2-00 no E2-03 3apatotes Ha 14
(3anycK npu olwmobKe).
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iEK
P5-00 KONMYECTBO NOMBITOK ABTOMATUYECKOTO MEPE3AMYCKA

3ajaeTt KonmMyecTBO aBTOMaTMYECKUX MOMbITOK Nepesanycka npeobpasoBartess Npyu 06HapyXeHWu Bblllenepe-
YUCNEHHbIX OWMBOK. Npeobpa3oBatenib NpeKpaTuT paboTy, EC/IM YUCO Nepe3arnyCcKoB AOCTUIHET 3HaAYEHUS,
YCTaHOBEHHOrO AJ/151 3TOro NapameTpa. B aTom cnyyae cneayeTt BPYYHYIO YCTPaHUTb MPUYMHY OLLMOKK U Nepesa-
nycTuUTb Npeobpas3oBarefib.

[naBa 6 [apameTpsbl

KonnyecTBo NonbITOK aBTOMaTUYECKOro NepesanycKka ycTaHaBAnBaeTcs paBHbiM O B CneayoLmMx CUTyaLusx:
¢ [IpeobpasoBateNb HopMabHO GYHKLMOHKUPYET B TedeHne 10 MMH nocne nepesanycKka npu ownoKe.

e OwmnbKa copackiBAeTCs BPY4HYO NOcNe cpabatbiBaHMs 3alMTHON QYHKLMN.

* [luTaHue 3auMKNeHo.

N2
P5-00

HanmeHoBaHWe GyHKLMK
Konnyectso NoMbITOK aBTOMATMYECKOrO Nepesanycka

HacTtpoinku
0+10

Mo ymonyaHuio
0

P5-01 COOBLLEHME Ob OLMBKE NMOC/IE ABTOMATUHECKOTO MEPE3AMYCKA

Bkntoyaet unv oTKo4aeT BbiBoJ Co06LIeHMs 06 owmnbKe Yepes E2-[1[] = 11 (owmnbKa) Bo Bpems nepesanycka
npuv ownoKe.

Ne HavmeHoBaHMe QyHKLMK HacTtpoiiku Mo ymonyaHuio
P5-01 CoobLweHune 06 OwWKOKe Nocae aBTOMATMYECKOIo nepesanycka 0,1 0

0: BoiBog c006LLEHMA 00 OLIMOKE OTKNIOYEH.

1: BoiBog c006LLEHMA 06 OLINOKE BKIKYEH

e P5-02 BPEMEHHOM WHTEPBAJ NEPE3AMYCKA MNPU OLLIWBKE
3agaeTt UHTepBas BPEMEHU MEXAY MOMbITKAMKU Nepe3anyckKa.

Ne HanmeHoBaHue QyHKLWK Hactpoiiku Mo ymonyaHuio
P5-02 BpemeHHo nHTEpBan nepesanycka Npu oWnoKe 0,5+600,0 ¢ 10,0¢

P6 OGHapyxeHne neperpy3kn/Hegoctatka Nno MOMEHTY

Koraa Harpyska cnvwKoM BefliMKa (neperpyska) uan BHe3anHo nagaeT (He4ocTaToK N0 MOMEHTY), Mpeo6pa3oBa-
TeNb NOAAET CUrHaN OBHaPYKEHUS KPYTSALLEro MOMeHTa Ha MHOrOMYHKLMOHAbHYIO BbIXOAHYIO KnemMmy (pene 1,
pene 2, D1-DC nnu D2-DC). dyHKLUSA 06GHapPYKEHMA KPYTSLLEr0o MOMEHTa 3aaeTcs NnapameTpamu P6.

BHUMAHUE! [Tp1 BO3SHUKHOBEHWUM NEPErPY3KN N0 MOMEHTY Npeobpa3oBaTe/ib MOKET BblAaTb OWKNOKY A1 OCTAHOBKM
anekTpoasurarens. Ytobbl M36exarb 0CTaHOBKM, UCNOb3YNTE 0OHaPYHKEHNE KPYTALWEr0 MOMEHTa
ANs U3BELWEHMSA 0 Neperpyske 40 BO3HUKHOBEHMS OWKNOKK. [TOXOKMM 06pa3om caeayeT noctynatb
1 B Clyqae HegocTaTka no MoMeHTy. O6HapyXeHWe HeocTaTka Mo MOMEHTY MCNOb3YeTCs Ans Toro,
4T06bI BbIBUTbL TaKWE NPOGAEMbI, KaK NOPBaHHbLIM PEMEHb, OTKIYEHWE Hacoca 1 T. .

YctaBka E2-00

HanmeHoBaHue

18

O6HapymeH1e neperpy3ku/HefocTaTka no MOMeHTy 1 (HopMasbHbIA PAa3OMKHYTbIN)

20

O6HapyxeH1e neperpyskun/Hegoctatka no MOMeHTY 2 (HOpMaibHbI Pa3OMKHYTbIN)

Pa6oTta o6HapyKeHUs neperpy3xkn/HegoctaTtka no MOMEHTY NPOUIIOCTPUPOBaHa Ha puc. 6.84 1 6.85.

Tok aBuratens/
KPYTALLUA MOMEHT

P6-01

ObHapy*eHue
KpyTallero
MOMeHTa 1 unu 2

lnctepesnc [nctepesuc
(10 %) (10 %)

P6-02

| |
| |

BHJI

Puc. 6.54. PaboTta 06HapyKeHUs neperpy3ku No MOMeHTY

95



.
I:K [naBa 6 [apameTpbl

Tok psuratens/

KPYTALWMIA MOMEHT fucTepesnc
(10 %)
P6-01
P6-02 P6-02
ObHapy*eHue [ [
KpyTaLLero - ™
MOMeHTa 1 unu 2 ‘ ‘
BK/ BKN

Puc. 6.55. Pa6oTta 06HapyKeHUs HeaocTaTKa no MOMEHTY

NMPUMEYAHUS:

1. 10 % HOMWHaNbHOTO TOKA NPeo6pa3oBaTeNs U HOMUHALHOMO KPYTSLWEro MOMEHTA 3NIEKTPOABMIaTeNs OTBOAATCS Ha dYHK-
L0 06HapyHeH!st MOMEHTa.

2. O6HapyXeHWe neperpy3ku/Hea0cTaTka N0 MOMEHTY YCTaHABAMBAETCS KaK NPOLIEHTHAs 1015 HOMUHAIbHOTO BbIXOAHOTO
TOKa npeo6pa3soBatens npu V/F-perynmpoBaHnm ¢ pa3oMKHYTHIM M 3aMKHYTbIM KOHTYpOM. OGHapyKeHWe neperpysku/
He0CTaTKa N0 MOMEHTY YCTaHaB/MBAETCS KaK NPOLIEHTHAA 015 HOMUHABHOTO KPYTSLEr0 MOMEHTA 3NEKTPOABUraTeNs
NpK BEKTOPHOM PErYIMPOBAHUMU C PA3OMKHYTBIM U 3aMKHYTbIM KOHTYPOM.

e P6-00 BblEOP OBHAPYHEHWA MEPErPY3KW/HEAOCTATKA M0 MOMEHTY 1

3agaeT pexum paboTbl, €CNKU TOK INEKTPOABUIaTENS UK KPYTALLMA MOMEHT MNPEBbICAT YPOBEHb NapameTpa
P6-01 v 6yayT yaep»uBaTtb 3TO 3HA4YEHUE O0/blle BPEMEHU, Ha3HA4YEeHHOro Ans napameTpa P6-02.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuio
P6-00 Bbl60p 06HapyKeHus neperpysku/HefocTaTka no MOMeHTy 1 0+8 0

0: OTKAIOYEHO.

1: NpepaynpexaeHne 0 neperpyske N0 MOMEHTY NPHU COrNacoBaHUN CKOPOCTH.

O6HapyxeHne neperpy3kr No MOMEHTY aKTMBHO TOJIbKO TOrAa, KOraa BbiXo4Has YacTtoTa coBnagaeT ¢ CUrHanom
ynpaBneHus. Bo Bpems pa3roHa uav TOPMOXKEHUS 06HapyKeHne He paboTaeT. [peobpa3oBaTtesib NPoAoKaeT
paboTaTb rnocne cpabaTbiBaHUs nNpeaynpexaeHuns otl (o6HapyKeHne neperpysku no MoMeHTy 1).

2: MpepynpexaeHne 0 neperpysxke No MOMEHTY NpU aKTMBHOI KomaHae Run («3AMYCK»).

O6Hapy»XeHne neperpy3xkn no MOMeHTy paboTaeT npu akTuBHOM KoMaHae Run («3AMYCK»). Npeobpa3oBaTesib
npoaosiaeT paboTtaTb nocne cpabaTbiBaHUs npeaynpexaeHms otl (06HapyxXeHne neperpyskm No MOMeHTy 1).
3: OwmMoGKa neperpy3Kku N0 MOMEHTY NPU COrNacoBaHUM CKOPOCTH.

O6HapyeHne neperpyskn No MOMEHTY aKTMBHO TOJIbKO TOrAa, KOrAa BbiXo4Has YyacTtoTa coBnagaeT ¢ CUrHanom
ynpaBneHus. Bo Bpems pa3roHa UM TOpMOXKeHUS o6HapyeHue He paboTaeT. [peobpa3oBatesb NpeKpallaeT
paboTy nocne cpabatbiBaHUsA OWMOKK otl (0GHapyKeHUe neperpy3Kkn no MOMeHTy 1).

4: Own6Ka neperpy3xku no MOMEHTY npu akTuBHoM Komangae Run («3AMYCK»).

O6HapyKeHune neperpy3Kkn No MOMeHTY paboTaeT nNpu akTMBHOM KomaHae Run («3AMYCK»). MNpeobpa3oBartenb
npekpataeT paboTy nocse cpabatbiBaHUA OWNOKKU Ot (O6HapYKeHUe neperpy3xkn no MoMeHTy 1).

5: MpeaynpexpeHune o0 HegocTaTKe NO MOMEHTY NPU COrNacoBaHUM CKOPOCTH.

O6Hapy»eHWe HegocTaTKa Mo MOMEHTY aKTUBHO TOSIbKO TOrAa, KOrAa BbIXOAHas YacToTa COBMNaAa€eT C CUrHaNOM
ynpaBneHns. Bo Bpemsa pa3roHa nav TOpMoXKeHUs o6HapyeHue He paboTaeT. [peobpa3oBartenib NPoaoKaeT
paboTaTb nocne cpabaTbiBaHus npeaynpexaeHna Utl (o6HapyKeHne HefgocTaTka no MOMeHTy 1).

6: Mpeaynpexpenne 0 HegoCTaTHe N0 MOMEHTY NPYU aKTUBHOI KomaHae Run («3AMYCK»).

O6Hapy»eHne HejocTaTKa No MOMEHTY paboTaeT Npu akTMBHOW KoMaHae Run («3AMYCHK»). Npeobpa3oBaTesb
npoAoMKaeT paboTtaTb nocne cpabaTbiBaHus npeaynpexaeHunsa Utl (o6HapyKeHne HegocTaTKa no MOMeHTy 1).
7: OwMOKa HeoCcTaTKa MO MOMEHTY NPU COrNAcoOBaHUN CKOPOCTH.

OGHapyXeHne HeloCcTaTKa No MOMEHTY aKTMBHO TOJIbKO TOrAa, KOrAa BbIXO4HasA YacToTa COBMNaaeT C CUrHanom
ynpaBneHus. Bo Bpems pasroHa Ui TOpMOXKEHUS 0GHapyKeHue He paboTaeT. [peobpasoBaTesnb NpeKpallaeT
paboTy nocne cpabaTbiBaHUsA OWKMOKKM Utl (06HapyrKeHne HegocTaTKa no MOMEHTyY 1).
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8: OwKnbKa HegocTaTKAa N0 MOMEHTY NpPKU aKTUBHOI KomaHae Run («3AMYCK»).

O6Hapy»XeHWe HejocTaTKa No MOMEHTY paboTaeT Npu akTuBHOM KoMaHae Run («3AMYCK»). Npeobpa3oBaTesb
npekpataeT padoTy nocse cpabatbiBaHMs owWNOKKM Ut (06HapyKeHne neperpy3ku no MOMeHTy 1).

* P6-01 YPOBEHb OBHAPYKEHWA NEPETPY3KWU/HEAOCTATKA MO MOMEHTY 1

3afaeT ypoBeHb 0OHapYXeHWa Neperpysku,/HegoctaTka no MomMeHTy. O6HapyxeHue neperpysKku/HegoctaTtka
MO MOMEHTY YCTaHaBMBAETCS KaK NPOLEHTHasa A0NS HOMUHANbHOIO BbIXOAHOMO TOKa Npeobpa3oBartens MeTo-
noB V/F-perynnpoBaHus ¢ pa3oMKHYTbIM U 3aMKHYTbIM KOHTYPOM Y BEKTOPHOMO PerynnpoBaHms CUHXPOHHbIX
anekTpoaBuratenen (PM) ¢ pa3oMKHYTbIM KOHTypoMm. O6HapyKeHWe neperpy3kn,/Heaoctatka no MOMEHTY yCTa-
HaB/IMBAETCS KaK MPOLLEHTHasa 40N HOMUHANbHOMO KPYTSALWEro MOMEeHTa aneKkTpoasuratens metoaos V/F-pery-
JIMPOBAHUSA C PA3OMKHYTbIM M 3aMKHYTbIM KOHTYPOM M BEKTOPHOIO PEryiMpoBaHUs CUHXPOHHbIX 311EKTPO-
asuratenen (PM) ¢ 3aMKHYTbIM KOHTYPOM.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P6-01 YpoBeHb 06HaPYKEeHUs Neperpy3kn/HefocTaTka no MOMeHTy 1 0+300 % 150 %
NMPUMEYAHUE. JlaHHbIV ypOBEHb MOXET ObITb 3alaH Yepes aHa0roBbIiM BXOAHOW TepMUHaJ, Ha3HaY€EHHbI

Ha E3-[] ] = 11. AHanoroBblii BX0A 06X0AMT HACTPOIKK 3TOro napameTpa. OgHako napametp P6-04
(ypoBeHb 06HapyeHus neperpyski/HefocTaTka no MOMEHTY 2) Heslb3s 3aaTb Yepes aHaioroBbli
BXOAHOM TEpMUHaN.

e P6-02 BPEMSA OEHAPYXEHWA NMEPErPY3KW/HELOCTATKA MO MOMEHTY 1

3apaeTt BpeMs 06HapyKeHUsa neperpyskmM/Hegoctatka no MoMeHTy 1.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
P6-02 Bpems o6Hapy#eHus neperpy3ku/Heaoctatka no MomeHTy 1 0,0+10,0c¢c 0,1c

P7 3awuTa npeobpaloBartens

e P7-00 3ALLIATA OT OBPbIBA ®A3bl BXOAHOIO HANPAKEHWA

Bkntoyaet unu oTkato4aeT o6Hapy>KeHme 06prBa (ba3bl BXOAHOIo HanpsaxeHu4.

Ne HavmeHoBaHue dyHKLMK HacTtpoiiku Mo ymonyaHuio
P7-00 3aluuTta ot 06pbiBa ha3bl BXOAHOTO HaNPSAHKEHNs 0,1 0

0: OTKAIOYEHO.

1: BknioyeHo.

Korga Hanpsi*keHue nutaHuns He c6anaHCMpPOBaHO UM KOHAEHCATOP OCHOBHOWM Lienu ocnabneH, yaeT 3adpuKcu-
poBaH 06pbIB hasbl BXOLHOIO HanpsXeHusa n cpaboTaet ownbKa PF (06pbiB dasbl).

O6Hapy»eHne He paboTaeT B CleayoLIMX CUTYaLMAX:

¢ [Ipeobpa3oBatenb 3ameIfeTcs.

* He 6bina BBefeHa koMaHaa Run («3AMYCK»).

e BbixoaHOW TOK HUMe unn paBeH 30 % OT HOMUHANLHOIO TOKa NPUBOAA.

e P7-01 3ALLMTA OT OBPbIBA ®A3bl BbIXOAHOIO HAMPAXEHMA

3aaaeTt o6Hapy)eHue o6pbiBa Gasbl BbIXOAHOIO HanpsixeHusa. O6HapyeHne 06pbiBa Gasbl BbIXOAHOIO Hanps-
EHWUS aKTMBUPYETCS, KOrAa BbIXOAHOM TOK cOCTaBNsSeT MeHee 5 % OT HOMUHaNbHOMO BbIXOHOIO TOKa nNpeobpa-
3oBaTens.

NMPUMEYAHUE. Ecnv HOMUHaNbHbLIN TOK 3NEKTPOABUIaTENS CAULWKOM Maj N0 CPAaBHEHWIO C HOMUHANILHON MOLHOCTbIO
npeobpa3oBartensi, 06HapyxeH1e 06pbiBa (a3bl BbIXOAHOIO HANPSKEHUA MOXET cpaboTatb No OLWMOKE.
B atom cnyyae napametp P7-01 Hago yctaHoBUTbL Ha O (OTK/IHOYEHO).

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio

P7-01 3awwTa ot 06pbiBa hasbl BLIXOAHOMO HANPAKEHUS 0+2 0
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0: OTKNIOYEHO.

1: BKnroueHo, Korga o6opBaHa ogHa ¢as3a.

OwnbKa LF1 (06pbIB dasbl BLIXOAHOIO HaMpsKeHUs) cpabaTblBaeT, Korga o6pbiBaeTcs ogHa dasa. BbixogHas
MOLLHOCTb Npeobpa3oBaTeia CHUKAETCS, U INEeKTPoaBUraTeslb OCTaHaBIMBaeTCs.

2: BknroueHo, Korga o6opBaHbl ABe ¢asbl.

OwunbKa LF1 (06pbiB a3kl BLIXOAHOIO HaMpPsiKeHUs) cpabaTbiBaET, Koraa o6pbiBaeTcs 6onee ogHow pasbl.
BbixoaHasa MOLLHOCTb Npeobpas3oBaTenst CHUKAETCS, U ANEKTPOABUraTeNlb OCTaHaBIMBaETCS.

e P7-02 OBHAPYXEHWE KOPOTKOIO 3AMbIKAHMA BbIXOAA HA 3EMJIHO

Bkntoyaet unm oTkato4aeT 06HapymeHMe KOPOTKOIo 3aMblKaHMA BblXO4a Ha 3EMJIO.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuio
P7-02 O6HapyXeH1e KOPOTKOro 3aMblKaHUs BbIX0Aa Ha 3eMI0 0,1 0

0: OTKAIOYEHO.
OGHapyKeHWe KOPOTKOro 3aMblKaHWs BbiXxoAa Ha 3eMJII0 HEe aKTUBHO.

1: BKknwoyeHo.

Owwnbka GF (3aMblKaHuKe Ha 3eMt0) cpabaTbiBaET, Korga NponcxoanT KOPOTKOE 3aMblKaHME Ha 3eEMJTIO UK
ype3MepHas yTeyka ToKa B O4HOW WK ABYX pasax BbIXOAHOI0 HaMpsiKEHUS.

e P7-03 PABOTA OXJTAXXJAOLLEIO BEHTUIATOPA PAJMATOPA

Perynupyet paboTy oxnakaatollero BEHTUAATOpa paguaTtopa.

Ne HavmeHoBaHMe yHKLMK HacTtpoiiku Mo ymonyaHuto
P7-03 PaboTa oxnamaatollero BEHTUNSTOpa paanatopa 0+2 0

0: BrioueHo npu pa6oTatowem npeoépasoBarene.

BeHTungatop BratovaeTcs npm BBoAe KoMaHabl Run («3AMNYCK») 1 oTKNOYaeTes cnycTs BpeMs OXUAaHUs, Ha3Ha-
yeHHoe Ha P7-04 nocne oTMeHbl KomaHabl Run («3AMYCK»). 3Ty HACTPOMKY MOXKHO MCNOb30BaTh, YHTOObI yBEU-
YWUTb CPOK CNYKObl BEHTUAATOPA.

1: BKi0Y€HO NP1 BKNKOYEHHON NoAaye NUTaHMA.
BeHTungarop paboTaeT BCe BpeMS, MOKa NUTaHUE NOAaETCA Ha NpeobpasoBaTtesb NepeMeHHOro ToKa.

2: BKnio4eHo, Korga TemMnepartypa paguatopa JOCTUraeT npeaena.

e P7-04 BPEMA 3AAEPXKN BbIKJTOYEHUA OXJTAKOAROLLEETO BEHTUIATOPA PALIMATOPA

Mpun P7-03 = 0 3apaeT BpeMs 3aAePrKKN OTKIIIOYEHUS OXNaxdaloLLero BEHTUASTOpa, Ha NPOTAXKEHUM KOTOPOro
npeo6pa3oBaTenb 6yAeT XaaTb 40 €ro OTKIOYEHUS Nocne oTMeHbl KoMaHabl Run («3AMYCK»).

Ne HanmeHoBaHue QyHKLMK Hactpoiku Mo ymonyaHuio
P7-04 Bpems 3aaepHKM BbIKIKOYEHWS OXNaMAAIoILEro BEHTUASTOPA paaraTopa 0+300¢ 60 c
e P7-05 HACTPOMKA TEMIMEPATYPbI OKPYKAIOLLIEA CPE/IbI

3apgaeT TemnepaTypy OKpyKatolen cpedbl. [pyu 3TOM HOMUHaNbHbLIM TOK Npeobpa3oBaTeNin aBTOMaTUYECKU CHU-
YKaeTcs, ecnu Temnepartypa oKpyKatoLen cpeabl Bbille TOM, YTO yKadaHa B cneunduKaLnsax Ha npeobpas3oBa-
Tenb. Cnocob ycTaHOBKM HacTpanBaeTcs B napameTtpe P7-12.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio

P7-05 HacTpoiika TemnepaTypbl OKpyKatolen cpesbl -10+50 °C 40 °C
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e P7-12 BbIEOP CMOCOBA YCTAHOBKHN

Bbi6op cnocoba ycTaHoBKM. [peaen o6HapyeHUs neperpy3kn npeobpasoBaTens MeHAETCS B 3aBUCMMOCTH
oT Bbli6opa.

NMPUMEYAHUA:

1. laHHOe 3Ha4yeHune Henb3s copocutb no A1-03 (cbpoc).

2. 3HaueHWe Mo YMONYaHMI0 NPe/lyCTaHABMBAETCS Ha COOTBETCTBYIOWIMI NapameTp. Henb3s MeHsATb 3T0 3HAaYEHKe, eciu
He NPUMEHSIETCS CNOCO6 NapannenbHoi YCTaHOBKM UK NPeoGpasoBaTesb C PaMaTopoOM HE MOHTUPYIOTCS BHE WKada
ynpaBeHus.

Ne HavmeHoBaHMe dyHKLMK HacTtpoiiku Mo ymonyaHuio
P7-12 Bbib6op cnocoba yctaHOBKM 0+2 0

0: Koxyx IP20 BHyTpM wKada ynpaBneHus.

3T1a GyHKLUSA BbiOMpPaeTcs, Korga npeobpasoBaTesb B Koxyxe IP20 yctaHaBnmMBaeTcs B WKad ynpaBneHus,
B KOTOPOM paccTosiHWe A0 cneaylollero npeobpasoBaTtens nan ABepu cocTaBfEeT KaK MUHUMYM 30 MM.

1: BOKOBOI1 MOHTaX.

31a dyHKUMS BbIOBMpPaETCs, Koraa npeobpasoBaTeslb MOHTUPYETCS NapaniefibHO U paccTosiHUE A0 CeayioLLero
npeobpa3oBaTtens COCTaBASAET OT 2 40 29 MM.

6.8 [pynna o: HactponKa ¢pyHKLMM KHOMNOYHOW NaHenm
ol Peseps

02 MHOrodyHKLMOHaNbHbIK BbIGOP

MapameTpbl 02 onpefensoT GYHKLUWM, Ha3Ha4YeHHble KnaBuwam Ha naHenu.

e 02-01 BbIEOP GYHKLIMK KITABULLM STOP («CTOM»)

Onpegensert, 6yaet v Haxkatne kKnasuwm STOP («CTOlM») Ha KHONMOYHOM NaHenn ocTaHaBnBaTb NpeobpasoBa-
Tenb Npu BbibOpe pexrma Remote (AMCcTaHLUMOHHOE yrpaBaeHMe) B Ka4eCTBE NCTOYHUKA 3aaHus.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
02-01 Bbibop GpyHKLMKM Knauwu STOP («CTOMM») 0,1 1

0: OTKnIo4eHo.

1: BKkaoveHo.

Haxkatmne knasuwun STOP («CTOI») Bceraga octaHaBnMBaET paboTy Npeobpa3oBaTens, Aaxe ec/iv UCTOYHMK
3a[laH1sl KOMaHA Ha3Ha4YeH He Ha KHOMOYHYI0 NaHeb. YTobbl nepe3anycTtutb Npeobpas3oBaTesib Nocne Toro,
KaK OH Obl/1 ocTaHoBNEeH Knasuwen STOP («CTOTMM»), Hago Haxkatb Knasuuy Run («<3AMYCK»).

e 02-02 PE3EPB
e 02-03 BbIEOP MOLHOCTN NPEOBPA30OBATEIA
[aHHbIM NnapaMeTp 3ajaeTcs Nocne 3aMeHbl KNeEMMHOM KOMOAKK UK Moaynen npeobpa3oBaTens.
BHUMAHUE! HenpaBuibHas HacTpoiKa napametpa 02-03 MOXET CNPoBOLMPOBATL HENPaBU/IbHYIO PaboTy npeobpa-
30BaTess U ero NoBPeXAeHHe.
Ne HanmeHoBaHve QyHKLWK HacTtpoiku Mo ymonyaHuio
02-03 Bbl60op mMolwHOCTM Npeobpa3oBarens | <1> B 3aBMCKMMOCTM OT MOWHOCTM Npeobpa3oBatens

<1>Tabauua AnanasoHa HaCTPOMKHM

MoluiHocTb (KBT) 0,25 0,4 0,75 1,5 2,2
(cepwusi 200 B)

Hactpoiku 02-03 0 1 2 3 4
MouwHocTb (KBT) 0,25 0,4 0,75 1,5 2,2
(cepwus 400 B)

Hactpoitkn 02-03 32 33 34 35 36
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* 02-04 OYHKUMA KNABMLLUW ENTER («BBOZ») BO BPEMSI HACTPOMKM CUTHAJIA YMPABJIEHUSA

Onpegensert, cneayet nn Haxkumatb kKnasuwy ENTER («BBO/1») nocnie cMeHbl cMrHana yrnpaBfieHnst Yepes KHO-
NMOYHYIO NaHenb B pexxnuMme Local (noKanbHoe yrnpasfieHue).

Ne HanmeHoBaHue QyHKLWK HacTtpoiku o ymonyanuio
02-04 ®yHKumMA KnaBuwm ENTER («BBO/J») BO Bpemsi HacTpoiku curHana ynpasnenuns |0, 1 0

0: TpeGyercs HaxaTne Knasuwu ENTER («BBOJ»).
[ns 3anycKa curHana ynpasneHus Tpebyetcs Haxkatne knasuwm ENTER («BBO/Zp).

1: Haxxatne knasuwm ENTER («BBO/1») He TpedyeTcs.

MNpu BBOAE KOMaHAbI 3aaHNs BbIXOAHYIO HaCcTOTy MOXKHO HEMELEHHO U3MEHMTL C MOMOLL b0 Knasuw UP
(«<YBEJTMHNTb») unn DOWN («<YMEHbLUNTb») 6e3 HaxkaTng knasuwun ENTER («BBOZ»). CurHan ynpasneHus 6yaet
CcoxpaHeH cnycTs 5 ¢ nocne BHeECEHWS MBMEHEHUI C MOMOLLbIO BblLE0B03HAYEHHbIX 4ENCTBUI.

e 02-05 PE3EPB
* 02-06 HANPABJIEHWUE PABOTbI B MOMEHT NOAAYM NUTAHWSA NMPU UCNONb30BAHUM KHOMOYHOW NAHENN

OnpepensieT HanpaB/eHWe BPaLLEHUS 3NEKTPOABUIraTens nocse nogayun nuTaHmus Ha npeobpal3oBaTesb U BBOAA
KomaHabl Run («3AMYCK») ¢ nynbTa ynpaBneHus.

NMPUMEYAHUE. [JaHHbI napaMeTp npeaycMOTPEH TONIbKO B pexnme Local (nokanbHoe ynpasneHue), korga b1-01 =0
nwin b1-08 = 0 (KHono4YHas naHenb).

Ne HanmeHoBaHWe GyHKLMK Hactpoiku [To ymonyaHuto
02-06 | HanpaBneHue BpalleHUs B MOMEHT Noga4n NUTaHMa Npu UCNoAb30BaHWU KHOMOYHOM naHean | 0, 1 0

0: Mpamoe HanpaBnexue.

1: 06paTHoe HanpaB/ieHHe.

03 Peseps

04 HacTponku o6CnyKnMBaHUs

* 04-00 HACTPOVKA COBOKYMHOIO BPEMEHM PABOTbI

3apjaeT nepBoHavanbHoe 3HavyeHne, paBHoe 10 4, ANs Havana oTCAeXMBaHMUA COBOKYMHOMO BPEMEHW PaboThI.
CoBoKynHoe Bpems paboTbl cMm. B U3-00.

NMPUMEYAHUE. 3Hayenue 20 3aaaeT COBOKYNHOe BpeMsi pabothl, paBHoe 200 4. B pexume U3-00 Ha MoHMTOpPE OTO-
6pasunTcs COBOKYNHOE Bpems pabotsl 200 u.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
04-00 HacTpoiika COBOKYNHOro BpeMeHn paboTbl 0+6 000 4 0y

e 04-01 BblBOP COBOKYMHOI0 BPEMEHW PABQTHI

BbI6op ycnoBuK, Npu KOTOPbIX NpeobpasoBateb 6y4eT OTC/IEXNBATbL COBOKYMHOE BpeMS paboThl.

Ne HanmeHoBaHue QyHKLWK HacTtpoiiku Mo ymonyaHuio
04-01 Bbl6Op COBOKYMHOMO BPEMEHU paboThl 0,1 0

0: Bpems BKIOYEHUS NUTAHUA.
OTcnexuBaeT BpeMs C MOMEHTa BKJIIOYEHMS MUTAHUS 40 €ro BblKIOYEHHS.

1: Bpems 3anycKa.
OTCcnexuBaeT BpeMSA aKTUBHOCTU BbIXOAHOMO HaNpsixeHus.
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* 04-06 HACTPOVKA CEPOCA U2

C6pacbiBaeT gaHHble ans U2-[ [ (MHdopmaLMa 0 KPUTUYECKUX OLLIMBKaX), MOCKO/bKY OHU He copachkiBatoTca
yepe3 A1-03 (c6poc).

Ne HanmeHoBaHue QyHKLWK HacTtpoiku Mo ymonyaHuio
04-06 Hacrtpoika copoca U2 0,1 0

0: Her peiicTBus.
[HaHHble ana aucnnes U2-L [ (MHdopmaLMa 0 KPUTUYECKUX OLIMBKaX) He cOpachkiBatoTCS.

1: BKknwoueHo.

C6pacbiBaeT gaHHble ans aucnnes U2- [ (MHbopMaLmns 0 KpUTUYECKMX OLMGKaX). YTO6bl O4YUCTUThL BCIO
MHPOPMALIMIO O KPUTUYECKMX OWMBKaX M cOPOCUTL cTaTyc Ha O, HaA0 YCTaHOBMUTb 3TO 3HaYeHMe Ha 1 1 HaxKaTb
ENTER («BBOJ»)

e 04-07—04-08 PE3EPB

6.9 [pynna t: ABTOHacTporKa

t1 ABsTOHacTporKa auratens IM

MNapameTpsbl t1 ycTaHaBAMBAIOT AaHHblE /19 aBTOHACTPOMKu auratens IM

NMPUMEYAHUE: Mpu 3anycKe aneKTpoABUratenen ¢ nepeMeHHON CKOPOCTLIO BPALLEHWS WK BEKTOPHbIX ABUraTeENe
HanpsiKeHMe WK YacToTa MOTYT ObiTb HUKE, YEM NP 3anyCKe ABUraTeNei 00LWero HagHa4yeHus.
B cBfi3u C 3TMM YCTaHOBUTE AaHHble AABUraTens B COOTBETCTBMM C NACMOPTHOM Tabnuuei aBuratens
U BbINOJHWUTE @BTOHACTPOWKY. [Tocne aT0ro U3MeHUTe MaKCMMasbHYI0 BbIXOAHYIO YacToTy Ha d1-02.

e t1-01 BbIEOP CMIOCOBA ABTOHACTPOMKK

Bbi6MpaeT MeTo aBTOMaTUYECKOM HACTPOMKKN ABUraTens.

Ne HanmeHoBaHWe GyHKLMK Hactpoiku [To ymonyaHuio
t1-01 Bbi6op cnoco6a aBTOHACTPOMKK 0,1,2 0

0: ABTOHACTpOIKa ¢ BpaLleHuem

1: CratMyHas aBTOHacTpoiika 1

e {1-02 BbIXOAHAA MOLHOCTb ABUTATENA

YctaHaBnMBaeT HOMUHASbHYIO BbIXOAHYIO MOLLHOCTb MOTOpA B €ANHULIE U3MEPEHUS KBT.

Ne HanumeHoBaHWe QyHKLMK Hactpoiiku Mo ymonyaHuio

11-02 BbixogHas MOLHOCTb ABUraTENS 0,00+650,0 kBT OnpegeneHo
no 02-03

NMPUMEYAHUA:

1. Mpu MakcManbHOM MOLLHOCTU ABUraTens NPUBOA MOXET 3aMyCTUTb MSMEHEHWS B 3aBUCHMOCTH OT ycTaHOBKM A1-06
(Bbibop ND/HD).
2. 1HP (nowaawnHas cuna) = 0,746 kBT

* t1-03 HOMWHANBHOE HAMPAMEHWE ABWUTATENA

YcTaHaBnMBaET HOMUHANbHOE HaNpsXeHWe ABUraTens B COOTBETCTBUM C MACNOPTHOM TabnuLen asurartens.
Ecnu aBuratenb paboTtaeT cBepx OCHOBHOM CKOPOCTU, BBEAUTE HanpsXeHne OCHOBHOW CKOPOCTU 34€eChb.

3ﬂeKTpOﬂBVIFaTeJ'IVI C NepeMeHHOM CKOPOCTbIO BPaLLEHUSA UTM BEKTOPHbIE ABUraTenu MOTryT UMETb 6oJiee HU3Koe
HanpsaxXeHune Uin 4acTtoTty, HemM aBuratenm 0o6lllero HazHavyeHusd. B cBA3K C aTUM yﬁeﬂMTer, 4YTO BBE€/JJ€HHbIE AaH-
Hbl€ COOTBETCTBYIOT NMPOTOKOY UcnbITaHWM ABuratens. Beeaurte B aToM NapameTpe HanpsiKeHUe Xon0cToro
Xo4da and nquueVl TOYHOCTHU yrnpaB/eHnd. Ecnv NpoToOKO UCNbITaHWI ABUraTeNs M nacnopTHasa tabnuua
HEeOOCTYMHbI, YCTaHOBUTE NpUGIN3UTENBHO 90 % HOMWHaNbHOro HanpaxeHna aBuratend.
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Ecnn BXxogHOE HanpsKeHne NpuBoaa HU3KO0E, yCTaHOBUTE Npnban3nTenbHo 90 % BXOAHOrO HaMpsi*KEHUs nNpu-
BOJa. ATO MOXKET MOBbLICUTb BbIXOAHOM TOK M YMEHbLLUUTb AOMYCTUMYIO NMEPErpy3Ky.

Ne HanumeHoBaHWe yHKLMK HacTtpoiku Mo ymonyaHuio
t1-03 HomuHanbHOe HanpsiKeHue gBurarens 0,0+-255,5B<1> 200,0 B <1>

<1> 310 3HayeHune ans npusoga Ha 200 B. YaBoiiTe 310 3HaYeHne ana npusoaa Ha 400 B.
e t1-04 HOMWHAJIbHbIN TOK ABUTATENS

YcTaHaBnNMBaET HOMUHANbHbIV TOK ABUraTens B COOTBETCTBMM C NACNOPTHON Tabnuuen asuratens. YctaHoBuTe
HOMWHasbHbIM TOK ABMUratensa mexay 50 % n 100 % HOMUHaNbLHOro TOKa NPMBOAA AN ONTUMaNbHOM PaboThl.
BBeauTe TOK Ha OCHOBHOM CKOPOCTK ABUraTens.

Ne HanumeHoBaHWe dyHKLMK HacTtpoiku Mo ymonyaHuio

t1-04 | HoMuHanbHbIM TOK ABUratens 10200 % d2-10 (d2-21)
HOMMHaNbHOro TOKa NPMBOAA

NMPUMEYAHME: Jlmana3oH yCTaHOBKM M3MEHSIETCA B 3aBUCUMOCTH OT YCTaHOBOK 02-03 (BbIGOP EMKOCTM NpMBOAA).

e t1-05 HOMWHANBbHAA YACTOTA ABUTATENA

YcTaHaBAMBaET HOMUHaNbHYIO YacTOTy ABUraTensl B COOTBETCTBMM C NAcnopTHON TabauLen asurartens.
BBeauTe makcuManbHyto YacToTy o d1-02 (d1-13 gnsa asurartens 2) nocne aBTOHaCTPOMKHM, ECNIU UCMOSIb3YeTCs
ABUratenb ¢ pacluMpeHHbIM Anana3oHoOM CKOPOCTEN UK ABUraTeNb MCNONb3YyeTcs B 061acTy ocnabneHuns nons.

Ne HanumeHoBaHWe QyHKLMK HacTtpoiiku Mo ymonyaHuio
t1-05 HomuWHanbHas YacTtoTa ABuratens 0,0+400,0 'y 50,0

e {1-06 KOMMYECTBO NOJIOCOB ABUTATESIA
YcTaHaBNMBaET YACNO0 NOMOCOB ABUraTeNs B COOTBETCTBUM C NAcnopTHOW Tabnuuen oBuratens.

Ne HanmeHoBaHWe GyHKLMK HacTtpoiiku Mo ymonyaHuio
t1-06 KonnyecTtBo nontocoB asuratens 2+48 4

e {1-07 HOMWHANIbHAA CKOPOCTb ABUTATEJIA

YcTaHaBnMBaEeT HOMMHAsbHYK CKOPOCTb ABUraTens B COOTBETCTBMM C MAcNOPTHON Tabnuuen asuratens.

Ne HaumeHoBaHWe dyHKLMK HacTtpoiku Mo ymonyaHuio
t1-07 | OcHOBHasi CKOPOCTb BUraTens 0-+9999 06/MunH 1450 06/MuH
e {1-09 TOK XON0CTOro XO4A ABUTATENA (CTATUMHAA ABTOHACTPOVIHA)

YcTaHaBNMBAET TOK X0JIOCTOro xoAa Ang asurartens. lNocne Toro Kak ycTaHOB/IEHbI BbIXOAHAs MOLWHOCTb ABUIa-
Tens U HoMMHanbHbIM TOK B t1-02 1 t1-04, aToT NnapamMeTp 6yaeT aBTOMaTUYEeCKM MNOKas3biBaTb Ha AUCTee TOK
XONOCTOro Xofa CTaHAapTHOro ABuratens. TOK X0N0CTOro Xxo4a A0MKeH 6biTb BBEEH B COOTBETCTBMM C NPOTOKO-
JIOM UCMbITaHWW ABUraTens.

Ne HanumeHoBaHWe QyHKLMK Hactpoiiku Mo ymonyaHuio
t1-09 | Tok xonocToro xoaa Asurarens (CtatyHas aBTOHACTPOViKA) 0,0 A=(t1-04) -
(Max: 0+2999,9)

NMPUMEYAHUE: Mpn MaKcMManbHON MOLHOCTA MOTOPA NPUBOA MOXKET 3anyCTUTb UBMEHEHUS B 3aBUCUMOCTH OT yCTa-
HoBkM A1-06 (Bbibop ND/HD).

e t1-10~11 PE3EPB
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e t1-12 YCTAHOBKA ABTOHACTPOWMKHW [IBUTATENSA
AKTUBUPYET UK leaKTUBUPYET aBTOHACTPOMKK, ecnn A1-02 = 0 go 3.

Ne HanumeHoBaHWe QyHKLMK HacTtpoiku Mo ymonyaHuio

t1-12 YcTaHOBKa aBTOHACTPOMKKM ABUraTens 0,1 0

0: peaKTUBMpPOBaH

1: akTMBMpOBaH

AKTUBUPYET aBTOHACTPOMKY ABMraTens. YctaHoBuTte t1-12 ao 1 1 Haxmute KHonky BBO/, ana nepexkntoyeHmns
avennes ans noArotoBKM aBTOHACTPOMKK aABuratens (tUnxx). NocnegHune ase 6yKBbl UBMEHSIOT B 3aBUCMMOCTHU
OT BblGpaHHOro asuratens (apuratenb 1 uam 2) u yctaHosku t1-01.

Haxkmute kKnasuwy MEHHKO ans oTMeHbl aBTOHACTPOMKU U BblIAETE U3 3TOMO NapaMeHTpa MEHIO MW HaXMUTE
knasuuy MYCK gnsa 3anycka dyHKUMM aBTOHACTPOMKK ABUraTens.

[ucnnen BKAOYaeTcs B npoLecce U nokasbiBaeT «End», nocne Toro Kak aBToHaCTPOMKa 3aBeplieHa.
Ecnu aBTOHacTpovKa aana cb6om, npoLecc HeMeaneHHO OCTaHaBIMBaETCS M NoKa3biBaeT «tnFxx» Ha aKpaHe,
roe «xx» 0603HavyaeT HoMep OLWK6KK (cM. aBa 8.4, cTp. 118).

Ecnu TpebyeTcs 3anycK aBTOHACTPOMKKU KnaBMaTypom, yctaHoBuTe b1-01 (Bbi6op KoMaHabl NycK 1) Ha O (knaBu-
aTypa). MHavye aBTOHACTPOMKa HEe CMOXET BbITb 3anylleHa Npu Haxatuu Knasuwu MNMYCK .

6.10 Ipynna U: MNMapameTpbl ancnnes

MapameTpbl U nomMoratoT npocMaTpmBaTh AaHHble 0 paboTe npeobpasoBaTens.

MNapametp | HanmeHoBaHue OnucaHue EanHunua
U3MepeHuns
U1: KoHTponb cocTosiHmMA
U1-00 Metog perynupoBaHus 0: V/F-perynupoBaHue ¢ pa3OMKHYTbIM KOHTYPOM -
2: BEKTOpHOE peryn1poBaHue ¢ Pa30MKHYTHIM KOHTYPOM
U1-01 CwrHan ynpaeneHus OTo6pakaeT curHan ynpaBneHus (eanHULbl 0TOBPaKeHNs ONpeaensoTcs napame- | —
Tpom 01-00)
U1-02 BbixogHas yacTtoTa Oto6pasaeT BbIXOAHYIO YacTOTy (e4MHMLIbI OTOOPaXEHWS ONPeAENsoTCa napame- -
Tpom 01-00)
U1-03 BbIX0AHOM TOK Oto6pasaeT BbIXOAHOMN TOK 0,01A
U1-04 CKopocCTb ABWraTens OTo6pasaeT CKOPOCTb ANEKTPOABUIaTENS -
U1-05 3ajaHue BbIXOLHOIO OTo6paxaet BeMYMHY (YPOBEHb) CUTHANA YNPaBAEHUS BbIXOAHLIM HANPSKEHUEM 0,1B
HanpsKeHus npueoja
U1-06 HanpseHue noctosaHHoro | OToGpaaeT HanpsieHWe NOCTOSHHOIO TOKa OCHOBHOM Lienw 0,1B
TOKa OCHOBHOW Lienu
U1-07 BbixogHas MOLWHOCTb OTo6paxaeT BHYTPEHHIOK BbIXOAHYHO MOLLHOCTb, paccuuTaHHyto npeobpasosatenem | 0,001 kBt
U1-09 CocTosiHne BXOAHbIX Knemm | OTo6paaeT COCTOSAHUE BXOAHOW KNEMMbI. -

U1-09=111111.

Cnegytouime nokasaTenn 03HavaloT Kaxayto Ludpy cnpaBa Haneso:
1: Undposori Bxoa 1 (S1 BKAKOYEH).

1: Undposor Bxoa 2 (S2 BKIKOYEH).

1: Undposor Bxog 3 (S3 ¢ noaaepmKon).

1: Undposort Bxoa 4 (S4 BKIOYEH).

1: Undposor Bxog 5 (S5 BKIOYEH).

1: UndpoBsoii Bxog 6 (S6 BKIKOYEH)

U1-10 CocTOsiHME BbIXOAHbIX Oto6paaeT COCTOSIHME BbIXOAHOM KNEMMbI. -
KNeMMm U1-10 = 1.

BbiBOA MHOrOQYHKLMOHaNbHOW naHenn koHTaktoB (Bxog4 R1A/R1B-R1C)
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MNapametp | HanmeHoBaHue OnucaHue EanHunua
U3MEpPEHHS
Uu1l-11 Cratyc pa6otbl npeo6pa3o- | OTo6paxaet cTatyc paboTbl Npeobpasosarens. -
BaTens Utl-11=11111111.
Cnepytolume noKasaTean 03HayatoT Kawayio LMdpy cnpaBa HaneBo:
1: B pexunme Run («3AMYCK»).
1: Tlpyn Hynesow CKOPOCTK.
1: B pexunme «06paTHbIN X0a».
1: Mpwu HanMYKMKM BXOAHOIO CUrHana cbpoca OWnOKN.
1: Mpu cormacoBaH1K CKOPOCTH.
1: Mp1BOA B COCTOSAHWM FOTOBHOCTM.
1: Mpn dopmMnpoBaHUK NpesynperAeHus.
1: Tlpn 06Hapy*eHUN OLWNOKK
u1-12 BxogHoe HanpsixeHue Oto6paaeT BXOAHOE HanpsixeHue Ha Bxoge Al 0,1%
Ha Bxoge Al
U1-16 Bepcusa nporpammHoro OTo6pakaeT BEPCHI0 NPOrpamMMHOro o6ecneyeHust -
obecneyenus
U2: NHdpopmaums 0 KpUTUYECKMX OWMOKax
U2-00 TeKywwas ownbKa OTo6paKaeT TeKyLLYO OWNOKY —
U2-01 1-4 ownbKa Oto6pakaet nepByto OWMOKY -
U2-02 2-9 0WKOKa Oto6paaeT BTOPYH OLWKNOKY —
U2-03 3-5 owWwKnbKa Oto6pakaet TPEeTbIO OWKNOKY -
U2-04 4-q ownbKa Oto6paaeT YETBEPTYIO OLIMOKY —
U2-05 CwrHan ynpaeneHus OTo6paaeT curHan ynpasieHus npu nepeo ownbKe -
npu 1-1 ownbke
U2-06 BbIxogHas yacTtoTa Oto6paaeT BbIXOAHYIO YacTOTy Npu NepBoOV OWKUOKe -
npu 1-n ownodKe
u2-07 BbixogHOM TOK OTo6paxaeT BbIXOLHOM TOK Npu NepBOW OWNOKe 0,01A
npu 1-# ownbKe
U2-08 CKOpOCTb 3N1EKTPOABUIa- Oto6pakaeT CKOPOCTb ANEKTPOABUIaTENS NPU NEPBON OLIMOKE 0,1 06/MuH
Tens npu 1-i ownbke
U2-09 BbixogHOE HanpsikeHue OTobOpakaeT 3aaaHne BbIXOAHOIO HANPSKEHUS NPy NepBoi OlWNOKe 0,1B
npu 1-1 ownbke
u2-10 HanpsxeHue noctosHHoro | OTobpamaeT HanpsaxeHe NOCTOSHHOMO TOKa OCHOBHOW Lenwu npu nepsoii ownbke | 0,1 B
TOKa OCHOBHOW Lienu
npv 1-n ownodKe
U2-13 CocTosiHne BXOAHbIX Knemm | OTo6paaeT COCTOSHUE BXOAHbIX K1EMM NpY NepBOM OlMOKe (Ta e MHAMKaLMS -
npu 1-# ownbKe coctosHus, yto u 8 U1-09)
U2-14 CocTosiHME BbIXOAHbIX Oto6pakaeT COCTOSIHME BbIXOAHbIX KNEMM Npu NepBOW OWKOKe (Ta e MHAMKaLMS -
Knemm npu 1-1 ownbKe coctosiHus, yto 1 8 U1-10)
U2-15 Cratyc pabortbl OTo6paskaeT cTaTyc paboThl NPy NepBOM OWKOKe -
npu 1-1 ownbke (Ta e MHAMKauua coctosHust, ytom B U1-11)
u2-19 CwrHan ynpasneHus npu OTo6pamaer curHan ynpasieHUs npu BTOPOW OLMOKe -
2-1 olWnbKe
U2-20 BbixogHas YacToTa OTo6paskaeT BbIXOAHYIO YacTOTy NPy BTOPOM OlLMOKE -
npu 2-i owmnbKe
u2-21 BbixoHOM TOK Oto6paskaeT BbIXOAHOM TOK NPY BTOPOM OLLNOKE 0,01A
npu 2- owmnbKe
u2-22 CKropocTb aBuratens OTtobpakaeT CKOPOCTb ABUrATENS NMPKU BTOPOK OLMOKe -
npu 2-1 ownbKe
u2-23 BbixogHoe HanpsxeHue OTo6paxaeT 3afiaHne BbIXOAHOMO HaNPSXKEHUSA NPU BTOPOW OLWMOKE 0,1B
npu 2-n ownoKe
Uu2-24 HanpseHue noctosHHoro | OToGpamaeT HanpsieHWe NOCTOSHHOIO TOKa OCHOBHOM Lienu NPy BTOPOV OLINOKe 0,1B
TOKa OCHOBHOM Lienwu
npu 2-i owmnbKe
u2-27 CocTosiHne BXoAHbIX KnemM | OToGpaxaeT COCTOSIHUE BXOAHbIX KNeMM NpKY BTOPOI OWKOKe —
npu 2-1 ownbKe (Ta e MHAMKauusa coctosHus, yto 1 B U1-09)
U2-28 CocTosiHME BbIXOAHbIX 0OTo6pakaeT COCTOSIHME BbIXOAHBIX K1EMM MpW BTOPOK OLMOKe (Ta e MHANKauus —
KnemMm npu 2- ownoKe cocrtosHus, yto u B U1-10)
U2-29 Crartyc paboTbl Otob6paaert ctatyc paboTbl NP1 BTOPOW OWNOKE —

npu 2-i owmnbKe

(Ta ¥e uHAMKaLmMa cocTosHus, yto u B U1-11)
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MNapametp | HanmeHoBaHue OnucaHue EanHunua
U3MEpPEHHS
U2-33 MpepynpexaeHve no Toky | OToBpaxaeT npeaynpexaeH1e no ToKy -
U2-34 1-e HoBeviWwee Otob6paaeT nepBoe HOBeNLee NpefynpexaeHue —
npegynpexaeHue
U2-35 2-e HoBeWlee Oto6pasaeT BTOpOe HoBellee nNpeaynpexaeHme —
npeaynpexaeHue
U2-36 3-e HoBevilee OTo6paxaeT TpeTbe HOBEMILIEE NpeaynpexaeH1e -
npesynpexaeHve
U2-37 4-e HOBeWWwee Oto6paaet YeTBepToe HoBENIEe NpeaynpexaeH1e —
npesynpexaeHve
U3: [ucnneit TEXHUYECKOro 00CAYKUBAHMUA
U3-00 CoBoKynHoe Bpemsi paboTbl | OToGpaxaeT COBOKYNHOe BpeMs paboTbl npeobpa3oBatens. NepBoHadyanbHoe 1y
npeo6pasoBarens 3HayeHue onpegenserca napamerpom 04-00. OTcnexunBaHue BpeMEHU C MOMEHTa
3anycka Unu Nofayun nuTaHus onpefensercs napametpom 04-01. MakcumanbHoe
otobpaxkaemoe uncno — 60 000. Mocne Hero oTcyeT cHoBa nomnaer ¢ 0.
U3-10 TOK yaepHaHus MUKOBbIX OTo6paxaeT 3Ha4YEHME TOKa yaepHaHUs NUKOBLIX 3HA4YEHWI BO BpeMS paboThl 0,01A
3HaYeHwM
u3-13 Bbi6op 1cTouHMKa curHana | OtobpamaeT UCTOYHMK CUrHana ynpaeneHus Kak XY-nn. -

ynpaBiieHUd

X: Ucnonb3oBaHHas KoMaHga:

1: KomaHpa 1.

2: KomaHpa 2.

Y-nn: UCTOYHMK cUrHana ynpaBneHus:

0-01: KHonoyHas naHenb.

1-01: Ananorosbli Bxoa (TepmuHan Al 1).

1-02: AHanoroBbii Bxop (TepmuHan Al 2).
2-02-2-16: MHorocTyneH4aToe 3aaH1e CKOPOCTH.
2-17: KomaHaa «YacTtoTa ToN4KOBOrO X0Aa».

3-01: KomaHza curnana ynpasneuus MU,

4-01: Beog UP («YBennuutb»)/DOWN («YMEHbLWUTB»).
5-01: Untepdeiic Modbus.

6-01: KomaHaa MMnynbCHOM NocneaoBaTenbHOCTH
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Napametp | HaumeHoBaHue Onucanve Eannnua
“3mMepeHus
Us-14 BbI60Op UCTOYHMKA OTo6paxaeT UCTOYHMK CUrHana ynpaBaeHus Kak XY-nn. —
KomaHabl Run («3AMYCK») | XY-nn:

00-00: JlokanbHOe ynpaBneHue.
X: Ucnonb3oBaHHas KomaHaa:

1: KomaHga 1.

2: KomaHpa 2.
Y-nn: UCTOYHUK KOMaHAbI:

0-00: KHonoyHas naHens.

1-00: Knemma cxembl ynpaBieHus (NocneaoBaTebHbli BXOA ynpaBaeHus ).
AHanorosblv BX0A (TepmuHan Al):

0: KHonoyHast naHesb.

1: Knemma cxembl ynpaBsieHus (nocnefoBaTeNbHbIM BXO4 ynpaBieHus).

3: Untepderic Modbus.

4: [lononHutenbHas niata CBA3M.

7: NporpammHoe o6ecneveHne ana MK nponssoactea IEK. Ctatyc npenensHom

BE/IMYMHBI KOMAHAHOIO CUrHana:

00: Cratyc 6e3 orpaHU4eHUHn.

01: KomaHay Run («3AMNYCK») ocTaBunu BKNOYEHHOW NPU OCTAHOBKE B PEXUME

NpOrpaMmMMpoBaHus.

02: KomaHay Run («3AMNYCK») ocTaBunu BKAOYEHHOW NPY NePeRNoYeHUN

13 pexuma Local (nokanbHoe ynpaeneHue) B Remote (AMCTaHLMOHHOE ynpaB-

JIEHVE).

03: OxuaaHune 3apsga ana obxoaa knemmbl MK nocne BrayeHus nutaHms (Uvl

win Uv muraet nocne 10 c).

04: Ounpanune BpemeHu «OTKAOYEHNUS Komanabl Run («3AMYCK»)» ans 3aBep-

LeHKs.

05: BbICTpbIf 0CTAHOB (BBOA MHOTOMYHKLIMOHANIbHON NaHENN KOHTAKTOB UK

KHOMOYHAsA NaHenb).

06: b1-10 (komaHaa Run («3AMYCK») npu nogaye nutaHus).

07: Bo Bpems 6710KMPOBKM BbIXOAa, KOrAa paboTa NpoAomKaeTcs 0 0CTaHOBKU

no Tavimepy.

08: CurHan ynpaBnenus MeHblue, Yem napametp d1-08 (MuHUMansHas

BbIXO/IHAsi YaCTOTa) BO BPEMS GIOKMPOBKU BbIXOAA.

09: OxunpaHune KomaHabl ENTER («BBOZ»)

u3-17 OueHKa neperpysku npe- | OToGpamaeT 3HaueHWe akKymynsaTopa 06HapyKeHUs neperpy3ku npeobpasosatens. |1 %
o6pasosarens (0L2) olL2 cpab6atbiBaet no goctuxenun 100 %
U4: NUA-oucnnen
u4-00 O6patHas cBasb M1/, Oto6pasaet 06patHyto cBA3b M/ Kak NPOLEHTHYI0 A0 MaKkcuManbHoM BbixogHow | 0,01 %
4acToThl
u4-01 NMWUA-BBog, Oto6pasaet BxoaHoe 3HauyeHue MU/ KaK NPOLEHTHYIO A0 MaKCUManbHOWM 0,01 %
BbIXOIHOM 4aCTOThl
U4-02 NMWUA-BbiBOA Oto6paaet BbixogHoe 3HaveHune MU kak NPOLEHTHYI A0 MaKCUMabHOM 0,01 %
BbIXOZHOM 4acToThl
u4-03 Llenesbie napametpsl MWL, | OTo6paxaet uenesble napameTpsbl MW/ Kak NPOLEHTHYO 00 MaKCMMasbHOM 0,01 %
BbIXOHOM 4acToThl
U4-04 InddepeHunanbHas Oto6paaeT pasHuLy Mexay 060MMK 3HaYeHUAMIU 06paTHOM CBA3M, Koraa 0,01 %
o6patHas cBA3b N[, 10 HasHaueH 1 Ha E3-01, u Ha E3-07
U4-05 O6parHas cBasb N 2 Oto6paaeT CKOPPEKTMPOBAHHOE 3Ha4YeHWe 06paTHOW CBA3KM Npu ucnonb3oBaHun | 0,01 %

anddepeHumanbHon o6patHon cBsidu (¢ U4-00 no U4-04).
Ecnn puddepeHumnanbHas o6paTtHas CBA3b He UCMONb3YETCS, 3HAYEHWE NapaMeTPoOB
U4-00 n U4-05 6yaeT coBnagatb
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[naBa 7/ Onuwnu

MmaBa 7 Onuuun

Cnegyouime nepudpepryeckne yCTpoMcTBa MOXKHO YCTaHOBUTL MO BbIOGOPY 419 YBENTMYEHUS MOLLHOCTU Npeobpa-
3oBaTens. [1na npuobpeTeHns onunmn cneayet cBA3aTbCs C MECTHBIM AUCTPUOBLIOTOPOM.

7.1 Bbibop gpoccensa nepeMeHHOro Toka

7.1.1 YctaHOBKa gpoccens nepeMeHHoro Toxka

HennHenHble KOMIMOHEHTbI, TaKne KaK BbINpAMUTENU U TUPUCTOPHbIE 6J'IOI-(VI, yCTaHaB/IMBaeMbl€ CO CTOPOHDI

BBOAa npeo6pa303aTenﬂ, NnpPoBOLUMPYIOT BOSBHUKHOBEHWE BXOAHOIO TOKa BbICWUUX TAPMOHUK, I-(OTOprVI MOXeT

npepBaTb nogadvy NUTaHnUAa U HEraTUBHO CKa3aTbCHA Ha I-(OC-)d)d)VILI,VIeHTe MOLHOCTH. YT106bI NMNoAaBUTb CKa4YKU TOKa

M NMOBbICUTb I-(O:-)(I)d)VILJ,VIeHT MOLWHOCTH, crieayeT YCTaHOBUTb pPOCCEJIb MEPEMEHHOIO TOKa CO CTOPOHbI BXOAa rnpe-

o6paszoBartens B creayoLnx CUTyaLmsx:

* Jnq nojaBieHUs rapMOHMYECKOro TOKa Uan NOBbILWLEHUA HOS(])C])VIU,VIeHTa MOLHOCTU NUTAHUA,

* 111 NOJAB/EHUS CKAYKOB HaNPSXKEHWUs BXOAHOMO NMUTaHWUS NPU NPUMeEHeHUM Gpa3ooneperaroulero KoHAeHCaTOPHOro nepe-
KNtoyaTens ¢ Lenbto 3allmTbl NOACOEANHEHHDBIX YCTPOWCTB;

° ecnu K npeobpasoBaTtento NoACoeaMHEH CUI0BOM TpaHchopmaTop 60nblioi emkocth (600 KBA 1 Bbiwe).

NMPUMEYAHUE. Tpebyetca Bcerga ycraHaB/IMBaTh LPOCCe/b NEPEMEHHOM0 TOKa NPW NOACOEAMHEHWUM TAKOIO TMPUCTOP-
Horo 6/10Ka, Kak npeobpasoBatesib MOCTOSHHOIO TOKA, K OAHOMY UCTOYHUKY MUTAHWUS BHE 3aBMCUMOCTH

oT YCJ'IOBVIVI nogayu NUTaHuA.

7.1.2 [pnmMep NoaKIIOYEHUA Apoccens NepeMeHHOro Toka

NMPUMEYAHUE. Henb3sa nogknoyath ApOCCesb NEPEMEHHON0 TOKa CO CTOPOHbI BbiX0Aa npeobpasoBatens (BTopocTe-
MEHHON CTOPOHbI).
[poccenb nepemMeHHOro Toka
McTouHMK MCCB
nuTaHuUs
nepeMeHHoro U X _R/L1
LA T—W
M v Y S/L2 npuson
J/_/YW\ W Z T/L3
Puc. 7.1.2 Mpumep noaKntoyeHns apoccens nepemeHHoro toka 460 B, 50/60 [u, TpexdasHbin
KBT ne HOoMWHanbHbIN TOK MaKcHManbHbIi MHAOYKTMBHOCTb (MIH)
Aapoccens HENPepbIBHbIA TOK MmnepaHc 3 % MmnepaHc 5 %
0,4 0,5 2 3 20 32
0,75 1 4 6 9 12
1,5 2 4 6 6,5 9
2,2 3 8 12 5 7,5
3,7 5 8 12 3 5

7.2 YcTaHOBKa NNaBKWUX NpeaoxpaHUTENEN Ha BXoe

[ns npenoTBpaLleHns BHYTPEHHETO KOPOTKOro 3aMblKaHWSi PEKOMEHAYETCS YCTaHOBKA NaBKWUX NPeaoXpaHnTe-
JIer CO CTOPOHbI BBOAA Npeobpas3oaTens. MOXXHO Bbi6paTb NOAXOASALLME NIABKUE NPEeAOXPaHUTENN U3 TabnuLbl
HUMXKE MW UHYIO 3aLUUTY pacnpeaenmTenbHOM CETU B COOTBETCTBUM C MECTHLIMW SNIEKTPUHECKUMU HOPMaMM.

Mopenb 460 B

BxoaHow Tok | (A)

JIMHeViHbIV NnaBKUI NpeaoxpaHuTeNb

I (A) Homep no katanory Bussmann
0,4 kBt (0,5 nc) 1,8 5 FRS-R-5
0,75 KBT (1 nc) 3,2 10 FRS-R-10
1,5 kBT (2 nc) 43 10 FRS-R-10
2,2 KBT (3 nc) 7,1 15 FRS-R-15
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[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

[naBa 8 BbigBieHWe u ycTpaHeHue
KPUTUYECKMX OLLMOOK

8.1 ABapuKrHas curHannusaumnsa 1 MHQMKaTopbl OTKA30B

Tabnuua 8.1. BbiBoa npeaynperaeHnin n coobueHnin 06 ombKax, NPUUYnHbI U BO3MOMXHbIE pPeLleHuns

JOwucnnei HaumeHoBaHue oWwnbKu MpurunnHa BosmoxHoe pelenne
KHOMOYHOW
naHenu
EFO Peseps
EF1 to EF6 | BHewHss ownbKa (BXoAHbIE 1. BHelwHee YCTPOICTBO BbI3BaN0 | 1. YCTpaHWUTb NPUUYMHY BHELWHEW OWMOKK, a 3aTeM
Knemmbl ¢ S1 no S6) cpabaTtblBaH1e NpefynpexaeHus. | c6pocuTb MHOrOGYHKLMOHabHBIA BBOS,
2. HenpaBunbHas cxema coeau- 2. NoaTBepAUTb NPaBUAbHOCTb NOACOEANHEHUS
HEHMS. CUTHaNbHbIX IMHUIM K KNeMMaM, Ha3Ha4eHHbIM
3. HenpaBunbHas cxema coegu- A1 06HapYKEHNA BHELWHEN OWKNOKK
HEHWS1 MHOrOdYHKLIMOHANIbHOO (E1-0H =23 - 38).
BBOJA 3. MoaTBEpAKTDL, YTO 3HAYEHUS NapameTpa
E1-JH= 23 - 38 HazHayeHbl Ha HEUCNOoNb3YHo-
WMecs KNeMmbl
FbH OnpeaeneHune BbICOKOrO YPOBHS 1. HeKoppeKTHas HacTpoiKa 1. MoaTBEPAMTL HACTPOVKK NapameTpoB b5-22
o6patHon cBsau MUI. b5-22 n b5-23. 1 b5-23.
3HayeHue BBOAA 06paTHOM cBA3K | 2. HenpaBunbHas cxema coeau- 2. UcnpaBuTb CXxeMy NoAcOoeanHEHNS.
MNJ 6onblue ypOBHSA 0OHApYKeHUs, | HeHWs o6paTtHoM ceasu M. 3. 3aMEeHWTb AaTyMK NPU HaNUYUK NOBPEKAEHM.
Ha3Ha4yeHHOro Ana napamerpa 3. ABapus patumka OC. 4. 3aMeHWTbL CUNOBOW BbIKNKOYATENb WU NPE06-
b5-22 Ha npoTsaxeHnn BpemeHHoro | 4. Kputnyeckas ownOKa BXOAHOM | pa3oBaTenb. CBA3aTbCA ¢ MECTHBIM AUCTPUObIO-
MHTEpBana, Ha3Ha4eHHOro Cxembl 06paTHOM CBA3K TOPOM
B b5-23
FbL OnpeneneHne HU3KOro YPOBHS 1. HekoppeKTHasi HaCTpoiika 1. UcnpaBuTb HacTpOMKK b5-12 n b5-13.
o6patHon cBs3u MUI. b5-12 n b5-13. 2. UcnpaBuTb cxeMy NoAcoeanHeH!s.
Korga Ha b5-11 BKAo4YeHO 06Ha- 2. HenpaBunbHas cxema coeau- 3. 3aMEHWTb AaTYMK NPY HANMYMM NOBPEKAEHWIA.
pyxeHue obpatHoii ceasu ML, HeHus obpatHoi ceasu MU, 4. CBA3aTbCA C MECTHBIM AUCTPUOBIOTOPOM
npv nagesun sHadennst OC Huwe 3. ABapws aatumka OC. N9 3aMeHbl NaHenu unu npeobpasosarens
YPOBHS, 3afjaHHOro Ha b5-12 4. Kputnyeckas olmbKa BXOAHOM
Ha NPOTSKEHUN BPEMEHHOIO CXeMbl 06paTHOM CBA3K
MHTEpBana, HasHa4yeHHoro B b5-13,
cpabortaert owmnbKa FbL
oH lMNeperpes paauatopa. 1. CavwKom BbicOKas Temnepartypa | 1. Uameputb Temnepatypy Bo3yxa psjoMm ¢ npe-
Temnepatypa paguaropa OKpYKaloLLero Bo3ayxa. obpasoBarenem:
Bbiwe 95 °C 2. BHYTpEeHHWII oxnamaatowmm a) YAy4lWuTb TOK BO3/lyXa BHYTPY 3aKPbLITOrO
BEHTUAATOP NepecTan paboTarb. wKada;
3. [110x0M TOK BO3zyxa U3-3a HeLo- | b) YCTAHOBUTb KOHAMLMOHED WU BEHTUIATOP
cTaTKa mMecTa AN5 OXNaMAEHUSA BO3AYXa;
C) yoanuTb 11060# BO3MOXHbIA UCTOYHUK Tenna.
2. U3MepuTb BbIXOAHO TOK:
a) CHU3MUTb Harpysky;
b) noHn3uTL 3HaYeHust HacTpoek C6-00 (Bbi6OP
HecyLewn 4acToThl).
3. 3aMeHuTb OXNaXaatoLUMin BEHTUNSATOP
oH1 leperpes anekTposBurarens. 1. OwnbKa MexaHU4YeCKoro 060- 1. NpoBepuTbL COCTOAHME 060PYA0BAHUS.

CurHan gatyvka TemMneparypbl
3NeKTPOABUraTENS YePEe3 MHOTO-
(bYHKLMOHANbHbLIN aHaNoroBbIM BXOA,
(E3-01 = 20) npeBbiCKN YPOBEHD
06Hapy¥eHWs neperpesa npeobpa-
30BaTenst

pyLOBaHMs (Hanpumep, MEXaHWU3M
3a6/10KMpoBano).
2. Meperpes aneKkTpoaBuraTens

2. llpoBepuTb HarpysKy, BpeEMs pa3roHa/Topmo-
KEHUS M BPeMS LMKNa:

a) CHU3UTb Harpy3ky

D) NOBLICUTbL 3HAYEHWA HACTPOEK NapameTpoB

¢ C1-00 no C1-07 (Bpems pa3roHa/TOPMOKEHMS);
C) CKOppeKTMpoBaTtb napameTpbl ¢ d1-02

no d1-11 (V/F-xapaKTepuctuku)
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Aucnnei HanmeHoBaHwWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne
KHOMOYHOW
naHenm
otl O6Hapy*eHWe neperpysku 1. HeBepHble HacTpoiiku napame- | 1. Copocutb P6-01 1 P6-02.
M0 MOMeHTy 1. TPOB. 2. MpoBepuTb 060PYAOBAHNE U CTATYC HAarpy3Ku
TOK NPeBbLICUN YPOBEHb MOMEHTA, 2. ABapus MexaHU4ecKoro 06opy-
Ha3HayeHHbIM Ha P6-01, Ha npo- [oBaHuA
TAKEHWUM BPEMEHHOTO MHTEPBaANa,
3afaHHoro B P6-02
ov MoBbIWEHHOE HANPSAKEHME. 1. MowHocTb npeobpasosarens 1. YcTaHOBUTb COEAMHUTENbHBIN 3NEKTPUYECKUI
Ha BX0OA€e UMEeEeT UMNYNbCHOEe Nepe- | APOCCENb NOCTOSHHOMO TOKa.
HanpsiKeHune WrHbl NOCTOSHHOMO HanpsiKeHue. CKaYyOK HanpsieHMs MOKET OblTb BbI3BaH TEM, YTO
TOKa NPEBbICKA0 ypOBEHb 06Hapy- | 2. KopoTKoe 3aMblkaHue BbIBOAA | TMPUCTOPHLIN npeobpasoBartens U dasoonepe-
KEeHUs NOBbIWEHHOro HanpsxeHus. | mex. 060pyaoBaHus. MaloLMIA KOHAEHCATOP UCMOMb3YIOT OAMH W TOT e
1. 200 B knacc: 410 B. 3. 3aMblKaH1e Ha 3emto BXOAHOM UCTOYHWK NUTaHUS.
2. 400 B knacc: 820 B B BbIXOHOM LieNK Bbi3bIBAET 2. NpoBepuTb CMNOBOV Kabenb aNeKTpoaBuraTens,
(740 B npn d1-01 < 400) nepe3apai KOHAEHCATopa WWHbI 3aXMMbI PeNe U KIEMMHYI0 KOPOOKY 3aNeKTPoABH-
NOCTOSIHHOTO TOKa. rarens.
4. NntepdepeHLuns anektTpuye- 3. UcnpaBuTb 3aMblkaHWe Ha 3eMI0 U CHOBa
CKOro CMrHana NnpoBOLMPYET OTKa3 | NoAaTh NUTaHUe.
npeo6pasoarens 4. TlpoBepUTL pas/inyHble pPeLeHuns no noja-
B/IEHUIO MHTEP(EPEHLUU:
a) NPOBepPUTL IMHUM LIENU YNPaBAEHUS, TMHUN
OCHOBHOV Lieny 1 3a3eMASIOLLYI0 NPOBOAKY;
6) ecnu MK fBnsieTcs UCTOYHUKOM MHTEPDE-
PEHLMK, NOACOEANHUTL K HEMY YCTPOMCTBO
NOAaBNEHMUS.
5. MNepenoacoeanHnTb Kabesb.
6. UcnpaBuTb CxeMy NOACOEANHEHUS
Uv MOHMKEHHOE HaNPsSIKEHNE. 1. 06pbiB hasbl MOWHOCTH 1. UcnpaBuTb Cxemy NOACOEANHEHNUS MOLLHOCTH
Ha BXoje. Ha Bxoge npeobpasoBarens.
1. HanpsieHwue WuHbl NOCTOSIHHOTO | 2. He3aTsHyTble MOHTaMHble 2. 3aTAHyTb 3aKMUMbl.
TOKA ynasio HUKE YPOBHSA 06HApy- | 3aXMMbl MOLLHOCTW Ha BXoAe 3. MpoBepuTL HanpsKeHue:
JKEHMA NOHWUKEHHOTO HaNPsXeHUs | npeobpasoBarens. a) CKOPPEKTUPOBATb HaNpsiKeHne B 3aBUCUMOCTH
(P2-03). 3. Mpobnema ¢ HanpsxeHneMm 0T cneLmndUKaLnii BXOGHOM MOLLHOCTM Npeobpaso-
2.200 B knacc: 190 B MOLLHOCTM Ha BXoge npeobpaso- Baress;
3. 400 B knacc: 380 B BaTens. b) ecnu npo6aem ¢ UCTOYHUKOM NUTAHUS HET,
(350 B npn d1-01 < 400) 4. KoHaeHcaTopbl OCHOBHOM LieNW | NPOBEPUTb MArHUTHbIA KOHTAKTOP OCHOBHOW Lieny.
npeobpa3oBatens 0cnabaeHbl. 4-5. BKAKOYUTb W BBIKNIOYNTD NUTAHKUE, YTOObI
5. KoHTakTop nnv pene 6aiinaca YBUAETb, BO3HUKAET /it Npobnema.
MAaBHOrO MycKa Lenu noctosiHHoro | Ecin npo6nema noBTopsieTcs, 3aMeHnTb 60
TOKa NOBPEXAEH. npeobpa3oBatesib LeNUKOM, 60 nnaty ynpas-
neHus. Ana nonyyeHus 6onee NogpOG6HOM
MHbOPMaLMK HAlo CBA3ATLCA C MECTHBIM AUCTPH-
6bIOTOPOM
utl O6Hapy#eH1e HefocTaTKa 1. HeBepHble HacTpoiiku napame- | 1. Cépocutb P6-01 1 P6-02.
no MomeHTy 1. TPOB . 2.Y6enutbcsa B OTCYTCTBMM NPOBAEM CO CTOPOHBI
®uKcupyeTcs NageHue Toka HUKe | 2. C60M CO CTOPOHbI MexaHKYe- MeXaHW4ecKoro 060pyaoBaHus
YPOBHA MOMEHTa, Ha3HAYeHHOro CKOro 06opyaoBaHus. Hanpumep,
Ha P6-01 Ha NpOTAXEHWUMN UHTEP- 060pyaoBaH1e 3a6710KMPOBaHO
Bafna BPeMeHM, 3alaHHOr0
ans P6-02
bb bnoknpoBKa BbIxoAa. C 04HOro M3 MHOTOGYHKLMO- [lpoBepuTb Bpems BBOAa CUrHana 610KUPOBKK
HaNbHbIX TEPMUHANO0B BBOAA BbIXOZla M BHELHIOK NOCNeA0BaTeNbHOCTb
Bbixog npeo6pasoBatens npuocta- | NOCTYNMUA BHEWHWIA CUrHaN 6110KK-
HOB/EH W3-3a BHEWHErO CUrHana POBKM Bbixofia (napameTpbl
G/I0KMPOBKM ¢ S1no S6)
0H2 MpeaynpexaeHue o neperpese MpepynpexaeHue 0 neperpese 1. Halv ycTpoiicTBO, KOTOPOE BbI3BAIO Npesay-
npeo6pa3osarens npeo6pasoBarens 3anyleHo NPEeXAeHWe 0 neperpese. YCTpaHWUTb NPUYMHY

BBog npesmynpexaeHus o nepe-
rpese npeobpasosarens

€ MHOTOQYHKLMOHABHOMO TePMU-
Hana BBofa (napametpbl ¢ S1

no S6), korpa E1-1 1 = 40

BHELHWM YCTPOWCTBOM

npo6nembi.

2. CopocuTb NpeaynpexaeHue o neperpese
npeobpa3oBarensi Ha Ha3Ha4€HHOM MHOr0-
(bYHKUMOHANBbHOM TEpPMUHaNe BBOAA (napameTpel
¢ S1no S6)
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Aucnnei HanmeHoBaHWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne

KHOMOYHOW

naHenm

HCA MpeaynpexaeHne no Toky 1. Harpy3Ka CAWWKOM BenuKa. 1. COKpaTUTb HarpysKky uau UCnosib30BaTh JEKT-

Tok npeobpasoBatens NPeBbLICUN
YPOBEHb NpeaynpexaeHus o nepe-
rpy3ke no Toky (150 % HomuHanb-
HOrO TOKa)

2. CnvIKOM KOpOTKOe Bpems
pa3roHa ¥ TOPMOKEHMS.

3. lNpeobpasoBatensb NbitaeTcs
3anycTUTb 3EKTPOABUIaTENb,
NPEBbLIWAKWMIA MaKCUMAbHYHO
[0NYCTUMYIO MOLLHOCTb, UK
MCNOb3YeTCs ANEeKTpOABUraTENb
0c060ro HazHa4eHus.

4. YpoBeHb TOKa noBbicuncs
“3-3a pexMMa 3anpoca CKOpoCTU
npu NOMbITKE MHALMWUPOBATb
nepesanyck Npu oWM6Ke unu
nocne KpaTKOBPEMEHHON NoTepu
MOLLHOCTH

poaBwuratesib 60MblIEN MOLWHOCTH.

2. Paccuutatb KpyTAWMA MOMEHT, HE06XOAUMbIN
BO BPEMS PA3roHa 1 ABUKEHUS N0 UHEPLMK.
Ecnu ypoBeHb KpyTALLEroO MOMEHTa He NOAXOANUT
ANS HarpysKu, NPeANPUHATL CReayoLme Wwark:

a) YBENUYUTb 3HAYEHUS HACTPOEK AN BPEMEHU
pasroHa 1 Topmoxenus (¢ C1-00 no C1-03);

6) “cnonb3oBaTtb Npeobpasosarenb 60oMbluek
MOLLHOCTH.

3. MpoBepuTb MOWHOCTb 3NEKTPOABUIATENS.
Y6eauTbCs, 4TO MOLLHOCTb ANEKTPOABUraTeNs CooT-
BETCTBYET MOLWHOCTM Npeobpa3oBarens.

4. Tlpn KpaTKOBPEMEHHOM NOTEPE MOLYHOCTU UK
MOMbITKE MHALLMWUPOBATL Nepe3anycK Npu oLWnbKe
BbIBOAMTCA NpeaynpexaeHne. OfAHaKo He cnepyet
npeanpuUHUMaTh HUKaKUX AEeMCTBUI, MOCKOMbKY
C006LLeHNe 06 OLWKOKe CKOPO UCYE3HET
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8.2 BbifiB/ieHWEe KPUTUHECKOM OLLUOKU

[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

Ta6bnunua 8.2. CoobueHunsa 06 olmrbKax, MPUYMHbI U BO3MOXHbIE PELLEHUS

Oucnnei HavmeHoBaHKe oWnOKK MpnunHa Bo3MoxHoOe pelieHne

KHOMOYHO

naHenu

GF 3aMmblKaHKe Ha 3eMio BbixogHOM cunosow kabenb MpoBepUTL M 3aMEHUTL BLIXOAHOW CUIOBOM
noBpeXaeH Kabenb

oVA, ovd, MoBblWeHHOE HanpsiKeHne (pasroH, | 9 1. YBeNMunTb 3Ha4YEHUSA HACTPOEK BPEMEHM TOP-

oVC TOPMOXEHWE W NOCTOAHHAA CKO- moxenus (C1-01 n C1-03):

poCTb).

HanpsixeHne NoCTOSHHOMO TOKa
OCHOBHOI Lienu NpeBbiCUI0 YPo-
BEHb 0OHAPYHEHMS NOBbILEHHOTO
HanpsKEHNs:

200 B knacc: 410 B;

400 B knacc: 820 B

a) YyCTaHOBWTb TOPMO3HO MOAY/Ib;

6) yctaHoBMTb napametp P3-03 (npeaoTepalleHne
ONPOKUABIBAHKA BO BPEMS TOPMOKEHMS)

Ha 1 «BKoueHo») (3HaueH1e no ymonyaHuo — 1).
2. MopTBEpAMTL CpabaTbiBaHUe NpesynpexaeHUs
0 neperpy3ske oVA nan oVC B0 BpeMsi BHE3anHoro
pa3roHa npeo6pasoBarens:

a) yBeNMYUTb BPEMS PA3roHa;

6) MCNob30BaTh BPEMS TOPMOKEHUS U Pa3roHa
S-Kp1BOW M YBENUYUTL 3HAYEHKE, HA3HAYEHHOE
Ha C2-01 (S-KkpuBas npu OKOHYaHUW PasroHa).
3. TupucTopHbIA Npeobpasosatens 1 Gasoonepe-
KatoWMI KOHAEHCATOP, UCMOMb3YIOLLMe OAWH

1 TOT e UCTOYHWK NUTaHWSA, MOTYT BbI3BaTb
CKauoK HanpsKeHus.

4. TlpoBepuTL CUNOBO Kabenb, KNeMMbl pene

U KIEMMHYIO0 KOPOOKY 3NeKTpoaBHraTens.
McnpaBuTb 3aMblKaHUsA Ha 3EMJTI0 U CHOBa NoAaTh
nuTaHue.

5. CKOppeKTUpOBaTb HAaCTPOIKK NapamMeTpoB

N9 pexnma 3anpoca ckopocTu (rpynna b3).
3anycTuTb aBTOHACTPOIKy MexayhpasHOoro conpo-
TUBNEHNS.

6. MpoBepuTbL HanpsiKeHue.

[TOHM3WTb BXOAHOE HaNpsXKeHue NUTaHWs Npeod-
pa3oBarens B NpeAenax AnanasoHa, ykazaHHoro
B cneunduKaLmn K npeobpasosatesio.

7. MpoBepUTL CXeMy NOAKNOYEHNS TOPMO3HOIO
TpaH3ucTopa 1 Moayns. Mcnpasutb CXxemy NOACO-
€MHEHUS.

8. 3aTAHyTb 3aKMUM WU 3aMEHUTb NOBPEKAEHHbIN
Kabesnb.

9. McnpaBuTb CXeMy NOACOEAUHEHMS.

10. MpocmoTpeTb pelueHns ans nogasneHus
UHTEPOEPEHLMM
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[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

Aucnnei HanmeHoBaHWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne

KHOMOYHOW

naHenu

oCA, oCd, lMeperpyska no Toxky 1. U3onauus anektpoasuratens 1. MpoBepuTb CONPOTUBNEHNUE U30NALMUH.

oCC (pasroH, TOpMOXeHUe 1 NoCTo- NnoBPeXAeHa UK OH UCMbITbIBAET | 2. [IpOBEPUTb CUNOBOM Kabenb 3NEeKTPOABUIaTeNs.

SHHas CKOPOCTb) neperpes. 3. [lpoBepuTL CONPOTUBIEHNE MEXKIY Kabenem

2. Npo6ema C 3a3eMNEHUEM, 1 KI1EMMOW.
Bbl3BaHHas NoBpexaeH1eM kabens | 4. KopoTKoe 3aMblkaHWe CO CTOPOHbI BbIBOAA
3/1eKTPOABMraTeNs. npeo6pa3oBarens unu 3a3emieHus Bbi3Bano
3. MpeobpasoBatenb NOBPEKAEH. | NOBPEXAEHUE pernctpatopa.
4. Harpy3Kka C/1ILKOM BeAuKa. 5. U3mepuTb TOK, NOCTYNatLWWii K 3NEKTPOABUIa-
5. Bpems pasroHa uiuv Topmo- TEN0.
KEHWS CIMLIKOM KOPOTKOE. [lpoBEPMTL MOLHOCTbL ANEKTPOABUIaTENS.
6. [peobpasosartenb ynpasaser 6. Paccuutatb KpyTALLMA MOMEHT, HE06X0ANMbIN
3NeKTPOABMraTeNnem 0coboro Ha BPEMS pa3roHa B 3aBUCUMOCTH OT UHEPLUK
Ha3HAYEHWA UK ANEKTPO- Harpy3ku 1 BpemMeHu pasroHa. Ecnu Heobxo-
nBUraTenem 60MbLNM, YEM AWMBIVA KpYTALWMIA MOMEHT HEL0CTAaTO4EH, NPOBe-
HOMWHaNbHas MOWHOCTb NPeobpa- | pUTb MOWHOCTb 3NEKTPOABMIaTENS.
30Batess. 7. YcTaHOBUTb KOHTPOJ/IEP NOCNEA0BATENbHOCTH
7. BKNOUYMNCA MK OTKIIOYMICS ana obecneyenus Toro, 4o MK He OTKpoeTcsa uim
MarHuTHbI KoHTakTop (MK) co cTo- | 3aKpoeTcs npu reHepalmMmu npeobpasoBatensi
POHbI BbIBOAA NPe06pa3oBaTeNs. | HanpsKeHus.
8. HenpaBuibHO HaCTPOEHDI 8. [IpoBepPUTL COOTHOLIEHUS MEX/Y YaCTOTOM
V/F-xapaKTepucTuku. W HanpsKeHueM, yctaHoBneHHbIMK V/F.
9. MmeeT mMecTo M36bITo4Han KoM- | 9. CKoppeKTnpoBaTtb napameTpsbl ¢ d1-02
neHcaLus KpyTslero MOMEHTa. nodi-11.
10. UHTepdepeHLns anekTpuye- 10. MpoBepUTb KOIMYECTBO KOMMNEHCALMK KpYTS-
CKOro CMrHana npoBOLMPYeT CO0M | Wero MOMeHTa
npeobpasoBarensi. 11. Hait BO3MOMHbIE pelleHns ANna nogasneHus
11. Mp# HEPLMOHHOM ABUMKEHWUMN | UHTEPDEPEHLIMM INEKTPUYECKOIO CUrHana.
3NeKTpOoABMUraTeNs Oblna BBeAeHa | BBECTM KOMaHAy 3anpoca CKOPOCTH Yepes MHOro-
KomaHaa Run («3AMYCK»). OYHKLMOHaNbHbLIA TEPMUHAN BBOAA.
12. Kop, anektpopBurarens 12. 3anycTuTb 3anpoc CKOPOCTU Yepe3 MHOro-
HaCTPOEH HEKOPPEKTHO. (GYHKLMOHaNbHBIV TEPMWUHAN BBOAA.
13. 3nekTpoasuratenb He coye- 14. Npoeputb MeToa ynpasnenus (A1-02).
TaeTcs C METOAO0M ynpaBieHus 15. Wcnonb3oBatb Npeobpa3oBartenb 60nbLuen
npeo6pa3soarens. MOLLHOCTU
14. Kabenb anektpogsurarens
C/MWKOM A/IMHHbIN

SC Ownbka BTU3 nnn KopotKoe 3ambl- | 1. dneKTpoaBuraTensb Obin 1. 3aMeHUTb 3NEKTPOABUraTeNb UK NPOBEPUTL

KaHu1e BbIX0Za NOBPEXAEH M3-3a 0cnabnenns ero | CONpoTUBIEHME Er0 U30AALUK

U30ALMU UNK Neperpesa. 2. YcTpaHuTb Nto6ble KOPOTKUE 3aMblKaHUs
2. Kabenb noBpemaeH. 1 NPOBEPUTbL CUNOBOM Kabesb 3NEKTPOABUraTeNs
3. Npousowen oTka3 annapaTHoW
yacTu.
4. Mpeo6pa3oBaTtenb NOBPEHAEH

EFO Peseps

EF1 no EF6 | BHewHss owunbKa 1. BHelHee yCTpOCTBO 3acTaBuno | 1. YCTpaHWUTb NPUYMHY BHEWHEN OWWOKK, a 3aTeEM

(Bx0aHble Knemmbl ¢ S1 no S6)

cpabotatb npeaynpexaeHue.

2. Cxema coeauHeHNsi HeBEpHa.
3. Cxema coeanHeHUs MHOrO-
(GYHKUMOHANBHOIO BXOAA HEBEpHa

cOpOCUTb 3HAYEHNE MHOFODYHKLMOHANBHOIO
BX0Aa.

2. NoaTBepauTb NpaBuIbHOE NOACOEANHEHNE
CUrHaNbHbIX IMHWIA K K1EMMaM, Ha3HaYeHHbIM
NS 06HAPYKEHUS BHEILHEN OWNOKM

(E1-0H =23 - 38).

3. NoaTtBepauTb, 4TO 3HAYEHUS NapaMeTpa

E1- [0 =23 - 38 Ha3Ha4YeHbl Ha HEMCMOb3YH0-
wurecs Knemmbl
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[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

Aucnnei HanmeHoBaHwWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne
KHOMOYHOW
naHenm
oH Meperpes pagnartopa 1. Temnepatypa OKpyatolero 1. M3mepuTb TeMnepaTypy Bo3ayxa psaom ¢ npe-
Temnepatypa paauaropa Bbille BO3AyXa C/MLIKOM BbICOKas. obpa3soBarenem:
95 °C 2. Nepecran pabotatb BHYTPEHHWUIA | @) yAY4LWKUTb TOK BO3AYXA BHYTPU 3aKPbITOro
OXNaXAaLoLLINIA BEHTUNATOP. wKada;
3. 1110x0M TOK BO3AyXa 13-3a Hefl0- | b) YCTaHOBUTb KOHAULMOHED WK BEHTUNATOP
cTaTKa mMecTa AN5 OXNaXAEHUSA BO3AYXa;
C) yaanuTb Nt060M BO3MOKHbIA UCTOYHMK TENNa.
2. 3MepuTb BbIXOAHOW TOK:
a) CHU3UTb Harpysky;
b) noHunsbre 3HaveHnsa HacTpoek C6-00 (BbiIGOp
4acToTbl HECYLLEN).
3. 3aMeHuTe OX1aKaaloLMA BEHTUAATOP
oH1 Meperpes anektpoasuratens 1. 1. Ucnonb3oBaHa HenpaBubHas 1. MpoBepwTb Harpy3Ky, Bpems pasroHa/TopmMo-

CurHan aart4vka Temneparypbl
3NEKTPOABUraTeNs Yepes MHOro-
(bYHKUMOHANbHbIA aHaNOoroBbIA BXOA
(E3-01 = 20) npeBsbiCKN YpOBEHD
06HapyxeHus neperpesa npeobpa-
30Barens

cxema noAcoeAnHeHus Temnepa-
TYPHOTO BBOAA 3NeKTpoaBUraTens

(knemma MT).

2. Npounsowwna owmnbKa MexaHuye-
CKOro 060pyL0BaHus (Hanpumep,

MexaHu3M 3a6/10KMpoBano).

3. BO3HUK neperpes 3NeKTPOABH-

ratens

KEHUS M BpeMSi LMKNa:
a) CHU3UTb Harpy3Ky

D) noBLICMTL 3HaYEHWA HACTPOEK NapameTpoB

¢ C1-00 no C1-03 (Bpems pa3roHa/TOPMOKEHMS).
2. CKoppeKtpoBaTtb napametpsl ¢ d1-02

no d1-09 (V/F-xapaKTepuctukn).

Mpumeyanue. Ecnu 3HaveHns napametpos d1-02
1 d1-09 cAnWKOM HU3KKe, JONYCKU NPY NOHK-
EHHOM CKOPOCTH ByayT COKpaLLaThCs.

3. [poBepUTb HACTPOMKK HOMUHANBHOTO TOKa
aneKkTpoasuratens; 3agatb napametp d1-00

B COOTBETCTBMM C AaHHbIMU Ha TabaIMYKe 3NEeKTPO-
Aswrarens.

[lpoBepwTb, NPaBUILHO AW PabOTAET OXNaXAEHUE
3NEKTpOoABUraTens

113



iEK

[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

Aucnnei HanmeHoBaHWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne

KHOMOYHOW

naHenm

oLl lNeperpyska aneKkTpoABurarTens 1. Harpy3Ka CAMWKOM BenuKa. 1. MpoBepwHTb Harpy304Hy0 CNOCOBHOCTb. CHK-

2. Bpems pa3roHa ¥ TOpMOMKEHMA
CNIULIKOM KOPOTKOeE.

3. dnektpoasurarens paboraet

CO CKOPOCTbIO HU¥E HOMUHANBHON
C 60N1bLIONM HArpy3KOW.

4. HenpaBWibHO HaCcTPOEH
napametp P1-00 (BbI6op dYHKLMK
3alLMTbl 3NEKTPOABMraTeNs)

npu paboTe ¢ 3NEKTPOABUraTeNnem
0C0060r0 Ha3HaYeHus.

5. HanpsikeHue, onpegensiemoe
V/F-xapaKTepuCcTUKON, CAULIKOM
BbICOKO.

6. HEKOpPEKTHO HaCTpOeH napa-
meTp d2-00 (HOMUHANBHBIA TOK
3/IeKTpoABUraTens).

7. Nokasatenb HaCTPOMKK ONOPHOA
4acTOThl CIMLWIKOM HU3KHA.

8. Mcnonb3yetcs oguH npeobpaso-
BaTesb 4191 YPaBIEHNUA HECKOb-
KMMK 3NEKTPOABUraTeNSMH.

9. XapaKTepUCTUKM 3aNeKTpoTe-
NI0BOW 3aWNTLl HE COYETAOTCA

C NOKa3aTeNsiM1 neperpyskn anek-
Tpoaguratens.

10. 3nekTpotennoBoe pene pabo-
TaeT Ha HeBEPHOM YPOBHE.

11. 3neKkTpoasuratenb neperpencs
13-3a NepeBo3byxaeHNs 0OMOTKH.
12. CooTBETCTBYIOLLME NAPAMETPbI
pexumMa 3anpoca CKopoCT
HACTPOEHbl HEKOPPEKTHO.

13. 06pbIB hasbl NUTaHWS NPOBO-
LMpYeT KonebaHus BbIXOAHOTO TOKa

3UTb Harpysky.
2. MoaTBEPAMTL BPEMSA Pa3roHa U TOPMOKEHUS.
YBenn4uTh HacTpoiikK napameTpos ¢ C1-00

no C1-03.

3. CHM3WTb HarpysKy.

YBEIMYUTb CKOPOCTb.

Ecnu anektpoasuratenb paboTaer Ha HU3KMX CKO-
POCTAX, CNEAyeT MO0 NOBbICUTb €70 MOLLHOCTb,
160 MCNo/b30BaTh ANEKTPOABHIaTelb 0COO0I0
Ha3HayeHws.

4. Yctanosutb napametp P1-00 Ha 2.

5. CKOppeKTMpoBaTb HaCTPOiiKK NapamMeTpoB

¢ d1-02 no d1-09 (V/F-xapaKTtepuctuku).
Mpumevanue. Ecnv 3HauyeHunsa napameTpos d1-02
1 d1-09 CAMWKOM HU3KKeE, A0NYCKM NPU NOHK-
EHHOM CKOPOCTH BYAYT COKpalLaTbCs.

6. MoaTBEPANTL HOMUHAbHbIV TOK 3NEKTPOABK-
ratens.

3apatb napametp d2-00 (HOMUHaNbHbIV TOK
31EKTPOABUraTeNs) B COOTBETCTBUM C 3aBOACKOW
TabNNYKON.

7. NopTBepauTb HOMUHAJBHYIO YACTOTY, YKa3aHHY0
Ha 3aBOJCKOV TabNMYKe 3NEKTPOABUraTeNs.
3apatb napametp d1-04 (onopHas yacTota) B
COOTBETCTBMM C 3aBOACKOM TabANYKOMN 3NEKTPO-
ABurarens.

8. YctaHoBUTL NapameTp P1-00 (Bbi6op dyHKLUMK
3almThl anektpoasuratens) Ha 0 («OTKIOYEHO»)
1 CMOHTMPOBATb 3/IEKTPOTENIOBOE pefe Ha
Kawabli aNeKTpoaBUraTesb.

9. NoaTBEpPAUTL XapPaKTEPUCTUKM 3NEKTPOABUIa-
Tens.

MpaBunbHO 3aaath napametp P1-00 (Bbi6op
OYHKLMM 3alMTbI 3NEKTPOABUIaTENS).
YCTaHOBUTbL BHELWIHEE 3NEKTPOTENMNOBOE pene.
10. 3agatb HOMUHaNbHbIN TOK 3NIEKTPOABUraTENS
B COOTBETCTBMM C 3aBOACKON TaBANYKOMN.

11. CkoppeKT1poBaTb napameTpbl, CBA3aHHble

C PEXMMOM 3anpoca CKOPOCTH.
CKoppeKTMpoBaTh HacTpoViku napametpa b3-01
(HOMMHanbHbLIN TOK 3anpoca CKOPOCTH)

12. MpoBepuTb NUTaHKe 06pbIBa hasbl
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[naBa 8 BbiBNEHWE M YCTPAHEHWE KPUTUYECKMX OLMBOK

Aucnnei HanmeHoBaHWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne
KHOMOYHOW
naHenu
oL2 lMeperpyska npeobpasosarens 1. Harpy3Ka cnuiKkom Benuka. 1. MpoBepwuTb Harpy304Hy CNOCOBHOCTb. CHK-
2. Bpems pa3roHa 1 TODMOKEHUS | 3UTb HarpysKy.
C/IULIKOM KOPOTKOE. 2. MoaTBEPAMTL BPEMS Pa3rOHa U TOPMOKEHMS.
3. HanpsixeHue, onpegensemoe YBenMyuTb HacTpoiikn napameTpos ¢ C1-00
V/F-xapaKTepucT1KOM, CANULIKOM no C1-03.
BbICOKO. 3. CKOpPPEKTMPOBATL HACTPOVKK NapamMeTpoB
4. MouHocTt1 npeobpa3oBatensi ¢ d1-02 no d1-09 (V/F-xapaKTepucTuku).
HEA0CTaTOYHO. Mpumeyanue. Ecnu 3HaueHus napameTpos d1-02
5. AneKktpogsurarens pabotaet 1 d1-09 CAMWKOM HU3KKeE, JONYCKM NPU NOHK-
CO CKOPOCTbIO HUXE HOMUHANIBHON | EHHOW CKOPOCTH ByLyT COKpaLLaThCs.
¢ 601bLIONM HArpy3KOW. 4. Ucnonb3oBaTb Npeobpa3oBatesb 60Nbllei
6. MMeeT MecTo U36bITOYHAsS KOM- | MOLLHOCTH.
neHcauus KpyTawero MOMeHTa. 5. COKpaTWTb HarpysKy Ha HU3KOW CKOPOCTU.
7. CootBetcTBYIOLLME NAapameTpbl | Ucnonb3oBatb Npeobpa3oBatesb 60/bLuei MOLL-
pexnmMa 3anpoca CKopoCT HOCTH.
HACTPOEHbl HEKOPPEKTHO. 3apatb 6071ee HM3KOe 3HaYeHWe napaMeTpa
8. 06pbiB da3bl nuTaHus nposoum- | C6-00 (Hecywas YacToTa).
pyeT KonebaHWs BbIXOAHOMO TOKa 6. MpOBEPUTL KOMNEHCALMIO KPYTALLErO MOMEHTA.
3azatb 601ee HU3KOe 3HaYeHWe napaMeTpa
C3-00 (KOG GULMEHT yeHneHus ANs KOMNEH-
callMM MOMEHTA) W NOAOKAATb, NOKA TOK CHU3UTCS
1 3N1EKTPOABUraTe/lb He OMPOKMHETCS.
7. CKOppeKTMpoBaTh napameTpbl, CBA3aHHbe
C PEXMMOM 3anpoca cKopocTh. CKOppeKTMpoBaTh
napametp b3-03.
8. MpoBepuTb NUTaHMe 06pbiBa dasbl
otl O6HapyKeHWe neperpysku 1. HeBepHO HacTpoeHbl Napa- 1. Coépocutb napametpbl P6-01 1 P6-02.
M0 MOMeHTy 1. METPbI. 2. [lpoBepuTb CTaTyC 3arpy3ku U MexaHU4ecKoro
TOK NPeBbLICUN YPOBEHb MOMEHTA, 2. MpousoLna aBapus MexaHuye- | 060pyA0BaHKA
Ha3HayeHHbIM Ha P6-01, Ha npo- CKOro 060pys0BaHu1s
TAKEHWUM BPEMEHHOTO MHTEPBaNa,
3aaaHHoro B P6-02
utl O6HapyeHu1e HefocTaTka 1. HeBEpHO HaCTpoeHbl napame- 1. Cépocuts P6-01 u P6-02.
M0 MOMeHTy 1. TpOB. 2.Y6eantbCs B OTCYTCTBUM NPOGIEM CO CTOPOHDI
®uKcupyetcs nageHne Toka HUKe | 2. Mpousowen c60¥ CO CTOPOHI MeXxaHW4ecKoro 060pyaoBaHms
YPOBHS MOMEHTA, Ha3HaYeHHOro MeXaHW4eCcKoro 060pya0BaHus
Ha P6-01 Ha NpoTAKEHWUM UHTEP-
Bafa BpeMeHU, 3alaHHOr0
ans P6-02
Uv1 06Hapy*eHWe NoHWKEHHOTo Hanps- | 1. Mpon3owen 06pbiB dasbl Mol | 1. McnpaBuTb cxemy NOACOEANHEHWS MOLLHOCTH
WeHusa 1. HOCTM Ha BXoge npeobpasoBarens. | Ha BXOZe npeobpasosatens.
Bo Bpems paboTbl HanpsxeHe 2. He 3aTAHYTbl MOHTaXHble 2. 3aTAHYTb MOHTaXHble KIEMMBbI.
LWKMHBI MOCTOSIHHOTO TOKa ONyCTH- K1eMMbl Ha Bxode npeobpasoBa- | 3. [[poBepUTb HanNpsKeHUe:
JI0Cb HUME YPOBHSA 06HAPYHEHUS Tens. a) CKOPPEKTMPOBATL HaNPSXEHUE B 3aBUCUMOCTH
MOHWKEHHOMO HaMPSAXKeHUs 3. Mutatolee HanpsKeHue 0T cneuudmKaLmi BXOAHOM MOLHOCTM Npeobpa-
(P2-03). Ha BXoAe npeobpasoBartens BbIWO | 30BaTENs;
1. 200 B knacc: 190 B; 3a [I0NyCTUMble 3HaYEeHUS. b) ecnu npo6aem ¢ UCTOYHMKOM NUTAHMS HET,
2.400 B knacc: 380 B 4. KoHaeHcaTopbl OCHOBHOM LeNW | NPOBEPUTb MArHUTHbIA KOHTAKTOP OCHOBHOW Lieny.
npeobpasoBatens 0cnabdneHbl. 4. BKIOYMUTb M BbIKKOYUTL NMUTaHKUE, YTOObI YBH-
5. KoHTaKTOp MAK pene uenu nnas- | AeTb, BO3HUKAET K Npobiema.
HOro 3apsfa NoBPeXAEHbI Ecnn npo6nema noBTOpsETCS, 3aMEHUTL 160
npeobpa3oBatesb LeMKOM, 60 NaHe b
ynpasnenus. lna nonyvyeHus 6onee nofpoodHoi
MHbOPMaLMK Hafl0 CBA3ATLCA C MECTHBIM AUCTPH-
6blOTOPOM
Uv2 Peseps
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Aucnnei HanmeHoBaHwWe OWKUOKK MpnunHa Bo3MoXHoOE pelieHne
KHOMOYHOW
naHenm
PF 06pbiB hasbl BXOAHOMO Hanps- 1. Mpou3owwen 06pbIB Gpasbl Mowl- | 1. NpoBepuTb NPOBOAKY Ha NPEAMET OLWNOOK
KEeHUs. HOCTV Ha BXofe Npeobpa3oBaTens. | OCHOBHOW Lienu Ha BXOAe npeobpasoBatensi.
MouwHocTb Ha BXxoge npeobpa3so- 2. Knemmbl MOWHOCTH Ha npe- McnpaBuTb cxemy NOACOEANHEHMS.
BaTe/if UMeET 60/blOoN AucbanaHe | 06pa3oBaTesie MMEIOT CIMWIKOM 2.Y6enutbes, YTO 3aKMMbl 3aTAHYTHI BEPHO.
HanpsxeHus Mexay dasamu nnm CB0O6OAHOE COeAMHEHWE (CNabbli | 3aTAHYTb 3aKMMbl C TeM KPYTALWMM MOMEHTOM,
MMeeT OTKPbITYI0 hasy KOHTaKT). KOTOPbIV YKa3aH B PyKOBOACTBE.
(o6HapymuBaerca npu P7-00 = 1). | 3. UmeeT MecTo Ype3mepHoe 3. MoaTBEPAMTL HaNpsKeHWe Ha BXxode npeobpa-
KonebaHWe HanNpsKEHUs Ha BXof4e | 30BaTens.
npeo6pasoBarens. [IpMMEHUTL BO3MOKHBIE PelleHuns no cTabunu-
4. KoHaeHcaTopbl OCHOBHOM Lienu | 3aLun MOLWHOCTU Ha BXOZeE npeobpasoBatens.
MOBPEXAEHDI 4. TlpoBepPHTb BXOAHYK MOLLHOCTb Npeobpaso-
Batenisi. ECAv oHa B HOpMe, HO NpeaynpexaeHue
NPOAOIKAET NOCTyNaTb, 3aMEHUTb 60 BECb
npeobpa3oBatesb, MO0 naaTy ynpaBaeHus.
[ns nonyyenus 6onee noapo6bHON MHGOpMaL MK
Hafo CBA3aTbCs C MECTHLIM AUCTPUOLIOTOPOM
LF1 06pbiB hasbl Ha BbIXOAE. 1. BeixogHow Kabenb otcoeauHeH. | 1.MpoBepuTb COeAMHEHUs Ha NPEAMET OLWMOOK,
06pbiB dha3bl Ha Bbixoae npeobpa- | 2. 06MOTKa anekTpoasUratens a 3aTeM NpaBWIbHO NOAKIKYUTL BbIXOLHOM
30Barens HeucnpasHa. Kabesb.
3. M1710X0/ KOHTAKT B BbIXOAHbIX McnpaBuTb Cxemy MOAKNOYEHUS.
K1eMmMax. 2. [lpoBepuTb CONPOTUBNEHNE MEKAY dasamu
4. HoMWHanbHbIN TOK UCMOAb3Ye- | NEKTpOoABUraTens.
MOr0 3NEeKTPoABUraTe/lb MEHee B cnyyae HemcnpaBHOCTM 0OMOTKM 3aMEHUTb
5 % 0T HOMMHaNbLHOTO TOKa NPE06- | ANEKTPOABHUIaTesb.
pasoBatens. 3. 3aTArMBaTh BbIXOAHbLIE KIEMMbI C TEM KPYTALLMM
5. BbIXOAHOM TPAH3MUCTOP NOBPE- | MOMEHTOM, KOTOPbLIM YKa3aH B PyKOBOACTBE.
KIOEH. 4. MpoBepuTb COOTBETCTBME MOLLHOCTM Npeobpa-
6. AKTMBMPYETCS 0AHODA3HbIN 30BaTeNsA W 3NEKTPOABUraTeNs.
3J1eKTPOBUraTeNb 5. [peobpa3oBaTtesib HE MOKET yNpaBAATb O4HO-
(hasHbIM 3N1EKTPOABHUTaTENEM
FbH OnpegeneHne BbICOKOTO yPOBHS 1. Hactpovikv napameTpos 1. Cépocutb b5-22 1 b5-23.
obpatHou ceAsu MU HEBEPHbI. 2. UcnpaBuTb CxeMy NoAcOoeanHeHNs.
2. Cxema coeanHeHns 06paTHoO 3. MpoBepuTb gartinK
cBsA3u MU/ HenpaBuibHa.
3. Mpoun3owna Kputyeckas
olwmnbKa aatunka 0C
FbL OnpeneneHne HU3KOTO YPOBHS 1. HacTtpoviku napameTpoB 1. Cépocutb b5-12 1 b5-13.
obpatHon cesAsu MU HEBEPHDI. 2. ¥icnpaBuTb CXxeMy NOACOEAMHEHMS.
2. Cxema coeanHeHus 06paTHO 3. MpoBepuTb AaTinK
CBSI3¥ HEMpaBWNbHa.
3. Mpoun3sowna KputMyecKas
owubka aatynka OC
bUS Peseps
CE Ownbka obmeHa faHHbIX Modbus 1. Cxema coeauHeHns HeBEPHa. 1. UcnpaBuTb Cxemy NOACOEANHEHHS.
2. Mpousowna owmnbKa nepegaBa- | NPOBECTM NPOBEPKY Ha NPEAMET KOPOTKUX 3aMbl-
€MbIX AaHHbIX U3-3a Wyma KaHMI 1 OTCOEAMHEHHbIX Kabenen, npu HeoOX0AM-
MOCTM UCNPaBUTb.
2. [poBepUTb BO3MOMHbIE PELIEHMSA NO WYMOMO-
[aBEHNIO
CF Peseps
Err Peseps
JoGE Owwn6ka Beoga FJOG/RJIOG KomaHzbl xoga FJOG v RJOG nony- | Mposeputb KomaHay Run («3AMYCK») ¢ BHewHero
YeHbl 04HOBPEMEHHO UCTOYHMKa Ha Fjog/Rjog
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8.3 OnepaunoHHble OLNOKHK

Ta6bnunua 8.3. CoobueHnsa 06 olmrbKax, MPUYMHbI U BO3MOXHbIE PELLEHUS

[Owucnnei HaumeHoBaHu1e ownbKu Mpnynna BosmoxHoe pelweHne
KHOMOYHOW
naHenu
0E02 OwnbKa HacTpPOWKK Anana3oHa HasHayeHHble napameTpbl BbIXogaT | 1. 3aaaiTe LOMKHbIE 3HAYEHUSA NapaMeTpoB.
napameTpoB 3a npefenbl BO3MOXHOMO Anana- | 2. Nepesanyctuts npeobpa3oBaTenb
30Ha HaCTPOViKK
0EO3 OwnbKa BbI6OPa MHOTOGYHKLMO- 1. He HasHayeHa KOMaHAa [MpaBunbHO 3agatb 06€ Komanasl — Up («YBenu-
HaNbHOro BBOAA Up («YBenmyenuer») unn Down yeHue») u Down («YMEHbLLEHME») — HA MHOTO-
(«YmeHbleHue») (E1-HH = 10 (GYHKLMOHaNbHBIA TEpMUHAN BBOAA
wim 11).
2. He Ha3HayeHa KoMaHza
Up («YBennyenue») 2 unu
Down («YmeHbLeHune») 2
(E1-H = 12 nm 13)
oEO4 OwnbKa ycTaHOBKM ynpaBiaeHus MHOrodyHKLMOHaNbHbIE TEPMU- He Ha3HayaTb MHOTO(YHKLMOHaNbHbIE TEPMUHANbI
3-NpoBOAHOM NocnefoBa- Hanbl BBOAA S1 1 S2 Ha3HayeHbl BBoga S1 1 S2 Ha E1-[1 [0 = 2 (3-npoBoaHas
TENbHOCTbIO ONepaLuii Ha E1-[1[0 = 2 (3-npoBogHas nocnenoBaresbHOCTb)
nocnea0BaTebHOCTb)
0EO05 Ownbka o6MeHa faHHbIX.
0E09 OwwnbKa BLI6opa MNA-peryanpo- 1. MpoTMBOpEYMBbIE HACTPOMKM: 1. UcnpaBuTb HAaCTPOMKK NapameTpa.
BaHuA a) b5-14 (ypoBeHb CTapTa nocne 2. UcnpaBuTb HAaCcTPOVKKM NapameTpa.
(Korga napametp b5-00 (yctaHoBKa | cHa [MU[1) He 3aaaH Ha 0,0; 3. UcnpaBuTb HacTpOWKK napameTpa
NWUA-perynupoBanus) = 1+4) 6) b1-02 (Bbl6Op cnocoba ocTa- 4. cnpaBbTe HAaCTPOWKK NapameTpa.
HOBKM) yCTaHOBJNIEH Ha 2 (TOPMO-
KEHWE NOCTOAHHBIM TOKOM ANs
OCTaHOBKM) unu 3 (ABUMKEHME NO
MHEPLMM 10 OCTAHOBKM
no Tamepy).
2.12-01 (HWKHWIA Npegen curHana
ynpasneHus) = 0, Koraa b5-00
=1 naun 2 (NNUA-perynuposaxue
BK/IOYEHO).
3. b5-10 (nepeknoyeHune BbIxoLa
MWA B 06paTHOM HanpasiEHUN)
=1 (06paTHbIM X0 pa3peLieH),
Korga b5-00 = 1 nnn 2.
4.12-01 # 0, korga b5-00 = 3
wim 4
oE10 OwnbKa yCTaHOBKM NapameTpoB V/F-xapaKTepucT1K1 HaCTPOEHbI McnpaButb HacTporkn d1-02, d1-04, d1-06,
V/F-xapaKTepuCTUK. HenpaBWIbHO d1-08 nd1-09
HenpaBunbHble HacTporku d1-02,
d1-04, d1-06, d1-08 n d1-09
oE11 OwmbKa ycTaHOBKM HeCyllen 1. MpoTMBOPEUMBbIE HACTPOMKM: McnpaBuTb HaCTPOMKK NapameTpa

4acCTOTbl

a) C6-03 (nponopuyoHanbHbii
KO3QOULMEHT YCUNEHUS HECYLLEN
4acToThl) >6;

6) C6-02 (MMHMManbHas Hecywas
yacrtora) > C6-01 (maKcuManbHas
Hecylas YacToTa).

Mpumeyanue.

Ecnu C6-03 < 6, npeobpasosarens
pa6otaeT cornacHo C6-01.

2. BepxHuii  HUKHWI Npeaentl,
YCTaHOB/NEHHbIE B NapaMeTpax

¢ C6-00 no C6-03, npotuBopeyar
Apyr Apyry
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8.4 ABTOHaCTpPOWKa BbISIB/IEHUSA KPUTUHECKOM OLLINBKHK

Ta6bnuua 8.4. Koabl aBTOHACTPOMKM, MPUYMHbBI U BO3MOXHbIE PELLEHUS

[Owucnnei HaumeHoBaHWe ownbKu MpurunHa Bo3moxHoe pelenne
KHOMOYHOW
naHenu
TFOO OcTaHOBKa aBTOHACTPOWKK Monb3oBatesib HaxMMaeT KnaBuwy | He Haxumatb Knasuwy STOP («CTOI») BO Bpems
STOP («CTOM») BO Bpems xofa aBTOHACTPOMKM
aBTOHACTPOMKM
TFO1 OwnbKa memxdasHoOro conpoTns- MexdasHoe conpoTuBaeHWE MpoBepuTb M MCNPaBUTL CXEMY NOACOEANHEHUS
NeHuns npu aBTOHACTPOIKE OTPULLATENbHO | 3NEKTPOABMIaTENs
UNK OrPaHUYEeHO BEPXHUM MO0
HUXHWUM Npeaenom
TFO2 CraunoHapHas oWwmnbKa aBTOHa- Bo Bpems cTauMoHapHOW aBTOHa- | Y6eauTbes, YTO JaHHble, BBEAEHHbIE B MapameTpbl
CTPOMKHM CTPOVKM perucTpupyetcs camwkom | ¢ t1-03 no t1-05, coBnagatot ¢ MHGopMaLmen,
BbICOKOE HanpsiKeHue uan ToK YKa3aHHOW Ha 3aBOACKO TabNNYKe 3NEKTPOABK-
ratens.
MpoBepuTb M MCNPaBUTL CXEMY NOACOEANHEHUS
aneKTpoasuratens
TFO3 OwnbKa aBTOHACTPOMKM C Bpalle- | HanpsikeHne uan TOK BO Bpems Y6eauTbesi, YTO AaHHbIe, BBEiEHHbIE B NapameTpbl
HUem BpalLeH1s aBTOHACTPOMKK ¢ t1-03 no t1-05, coBnagatot ¢ MHGoOpMaLuen,
C/IULIKOM BEeJNKK YKa3aHHOW Ha 3aBO/CKO TabNNYKE 3IEKTPOABU-
ratens.
MpoBepUTb 1 UCNPABUTL CXEMY MOACOEANHEHUS
3NeKTpoaBUraTens.
BbINOAHWUTL aBTOHACTPOIKY NOC/E OTCOEANHEHMA
3/IEKTpOABUraTens 0T MexaHU4ecKoro 060pyao-
BaHus
TFO7 OwnbKa aaHHbIX anekTpoasuratens | t5-05 n t1-07 yctaHoBNEHbI Henpa- | YoeauTbes, YTO AaHHbIe, BBEEHHbIE B NapameTpbl

BWJIbHO

t1-05 1 t1-07, coBnagatot ¢ HHbopmaLmen,
YKa3aHHOW Ha 3aBOACKOM TabNMUUKe 3NEKTPOABU-
ratens.

C6pocuTb NapameTpbl
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[naBa 9 [lpoBepKa 1 TexobcnyKmBaHue

9.1 be3onacHoOCTb

ONACHOCTb NMOPAXKEHUSA ANEKTPUYECKMM TOKOM

* YcTaHOBKy NnpeobpasoBatens cieayeT 4O0BEPsiTb TOAbKO KBaAM(ULMPOBAHHOMY nepcoHany. HecobnoaeHue atoro TpeboBa-
HUS MOXET NOB/EYb 3@ CO60M NOpaXeHWe NepcoHana aNEKTPUYECKUM TOKOM WK MOBPEXAEHWE Npeobpa3oBaTens.

* [lpy NOAKNIOYEHNUMN HEOOXOAUMO YOEANTLCS, YTO MCTOYHUK NUTAHMA OTKIIOYEH. HecobniogeHne 3Toro Tpe6oBaHns MOXKET
NOBJIEYb 3@ COOOM NOPaKEHNE INEKTPUYECKUM TOKOM.

* [lepen npoBeaeHMeM NPOBEPKM TPEOYETCS OTKIUYUTD BCE UCTOYHWUKM NUTaHKUs 060pyaoBaHus. 06cnyxmMBaHue npeobpaso-
BaTens cieayet NpoOBOAMTbL TOIbKO TOrAa, KOrAa He ropvT CBETOANOA MHAMKAL MK 3apsifia UK CnycTa 5 MUH NOCNe BbIKIIO-

YEHUS UCTOYHUKA NUTaHKS, YTOObI U36exkaTb GU3NIYECKUX TPABM U3-3a 3apSKEHHbIX KOHAEHCATOPOB.

* Henb3s NpoKiaabiBaTb NPOBOAKY, YAANATb AONONHUTENbHYIO M1aTy ¥ NPOU3BOAUTL 3aMEHY OXNIaXaloLWero BEHTUAATOPA
BO Bpems paboTbl npeobpa3oBartesisi, B NPOTMBHOM C/ly4yae BO3MOXKHO NOPaMeHne 3NEKTPUYECKUM TOKOM.
* [lepen obcnyKMBaHUEM CledyeT OTKNOYUTL NUTaHUe npeobpa3oBatens v yoeanTbCs, YTO HET OCTAaTOMHOMO HaNPSKEHUS.
* 3anpelieHo pabotatb ¢ NpeobpasoBaTtenemM Npu CHATOM Koxyxe. HecobntoaeHWe 310ro TpeboBaHMsa MOKET NoBeYb
3a Co60¥ nopameHne ANEKTPUYECKUM TOKOM.
e BaHO npaBuNbHO NOAKIOYATL Kabesb K 3a3eMAsioLeMy BbIBOAY CO CTOPOHbI 3NeKTpoaBuratensi. HecoboaeHve atoro
Tpe60oBaHMS MOKET NPUBECTU K NOPAKEHMIO ANEKTPMYECKUM TOKOM NPU MPUKOCHOBEHWM K KOXYXY 3/1EKTPOABMUIaTENS.
* He Hago npuKacaTbCs K 106bIM KOMMNOHEHTaM NOJ HaNPSXKEHWEM BO U3BEKaHUE NOPaKEeHUs ANEKTPUYECKUM TOKOM.
e 3anpeleHo npuKacatbes K kKnemmam. Cnefyet nsberatb KOHTaKTa BbIXOAHbIX KeMM Kabensi U Koxyxa npeobpasoBatens.

* Henb3s ocmaTpusaTth WK 06CNyKMBaTL NPe0bpasoBaTesb, He 3aGUKCUPOBAB ANEMEHTbI OLEKAbI, HE CHAB OBEIMPHbIE
YKpalleHus v He 3aWwuTuB masa. HecobnioLeHne 31oro Tpe60BaHUA MOXET NPUBECTM K NOPAXKEHUIO ANEKTPUYECKUM TOKOM

WIn TpaBMe.

I'Ipeo6pa308aTenb nepemMeHHOro ToKa BK/104YatloT TaKKUe 3NTIEKTPOHHbIE KOMIMOHEHTHI, KaK MHTErpasibHbl€ CXEMbl,
PEe3NCTOPbI, KOHAEHCATOPbI, TDAH3UCTOPbI, BEHTUTATOPbI U PENe. aﬂeKTpOHHble KOMMOHEHTbI 06/1aaatoT orpaHu-
YEeHHbIM CPOKOM Cﬂy)-K6bI, N CNyCTA HECKOJIbKO JIET UCIMOJIb30BaHUA NMPU HOPMaJibHbIX YCNTOBUAX Y HUX MOTYT

NOMEHATLCA XapPaKTEPUCTUKN UJTU OHN MOTYT MPOCTO OTKa3aTb. Takum 06pa30M, Heob6xoAnMblI perynapHbie npo-
BEPKN U 3aMEHa KOMITOHEHTOB. PerynﬂpHaﬂ NnpoBeEpPKa AOJTIXKHa NMpoBOAUTLCA B COOTBETCTBUM CO CMTUCKOM KOH-

TPOJis, NPUBEAEHHbBIM B 3TOM MaBe.

bBonee 4yacTblit KOHTPONb TPEBYETCH B CNEeAyoLMX CUTYaLUSAX:

® [JI0XK€E YCNOBUA XPaHEHUSA,

* BbLICOKAsA TeMMepaTypa OKPyHaloLero Bo3ayxa;

® 4acTbli NYCK U OCTAHOBKa;

* ypesmMepHas BUOPALMSA WK yIApHAA HArPy3Ka;
* KoneGaHWs NUTAHWSA NEPEMEHHOTO TOKA WK Harpy3Kiu;
* MPUCYTCTBUE MbIAK, METAUTMYECKOI CTPYMKM, CONM, NapOB CEPHOIM KMCIOTLI W X10pa.

MepByto NPOBEPKY CNeyeT NPOBECTH CMYCTS OAUH rOf NMocsie YCTaHOBKMU.

9.2 Nepnoan4HOCTb NMPOBEPKMU

PerynsipHble NpoBEpPKU NPOBOAATCH B COOTBETCTBUU C HUMKENPUBELEHHBIMU JAHHBIMU KOHTPOJIA And o6ecneye-
HUS ONTUManbHOM PaboThbl U COCTOSAHUA NpeobpasoBaTens.

9.2.1 YcnoBus aKkcnnyatauum

KoHTponupyemble XxapaKTEPUCTUKM 1 napa- Koppektupytoliee aevicteue WUHTepBan Mexay NpoBepKamMu

METPbI ExenHeBHO | 6 MecsiLeB | 12 mecsues
B HopMe v Temnepatypa OKPYKatollero Bo3- | YCTpaHUTb UCTOYHUK 3arpasHeHmns win uenpasute | O

[Qiyxa, BAaXHOCTb, BUOPALWUS, Nblib, ONACHLIE | MIOXME YCNOBUS OKPYKAoLWEN Cpeabl

rasbl, MacnsHas nbiib, Bofa?

MpUCYTCTBYIOT 1N KaKKUe-1M60 NOCTOPOHHWE | YAaNWUTb NOCTOPOHHME MaTepuabl UK MHCTpyMeHT | O

matepuanbl Uin 0CTaBNEHHbIE MHCTPYMEHTbI?
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9.2.2 HanpsKeHune

KOHTpOnMpyemble XapaKTePUCTUKM
¥ napameTpsl

KoppeKktnpytouiee aeiictave

WHTepBan mMexay npoBepKamu

ExeaHeBHO

6 mMecALeB

12 mecsues

B Hopme nv HanpsikeHue Leny NOCTOAHHOIO
TOKa M OCHOBHOM Lienn?

- MCI'IpaBVITb 3HA4YEHUA HanpAXeHUa nin

HACTPOMTb UCTOYHMK NUTAHWA TaKUM 06pa3oM,
YT06bl OHM COOTBETCTBOBA/IM JaHHBIM C 3aBO/-
CKOW TabANYKM.

- MpoBepuTb BCE hasbl OCHOBHO Lienu

O

9.2.3 /lucnnen KHONOYHOW NaHenm

KOHTpONMpyeMble XapaKTepHUCTUKM

Koppektupytoliee aevicteue

WHTEpBan Mexay npoBepKamu

¥ napameTpsbl ExenHeBHO | 6 mecsiLeB | 12 mecaues
XopoLwo M BUAHO AnUCTNen? MpoTepeTb AUCNAEN KHOMNOYHOW NaHenu O
He ropurt Kakoi-1o0 cumson? CBA3aTbCA C MECTHBIM ANUCTPUGBLIOTOPOM IEK O

9.2.4 PacnpepenutenbHasa KOpobKa

KOHTPONIbHbIE TOYKM

Koppektupytolee geiictsune

WHTepBan mMexay npoBepKamm

ExenHeBHO | 6 mecsiLeB | 12 mecsueB
Bce M BUHTbI 3aTAHYTHI? 3aMeHUTb NOBPEKAEHHbIE BUHTbI MW KINEMMBbI, O
€C/IN NX HEBO3MOKHO MOATAHYTb
He n3menwunach nn popma? - 3aMeHWTb NOBPEKAEHHbIE KOMMOHEHTI. O
- [pn He06XOAMMOCTH 3aMEHNTb BECH Npeobpa-
30BaTeNb
He n3meHnunca nn ot neperpesa LBeT? - 3aMeHUTb NOBPEKAEHHbIE KOMMOHEHTI. O
- [pn He06X0AMMOCTH 3aMeHNTb BECb Npeobpa-
30BaTefb
HeT 1 NATeH UK CKOMNEHUS MblAN? - YCTaHOBMTb KPbILWKY K1EMMHOM KOPOOKY. O

Y6paTb Nblib NbIIECOCOM
Ecnn yncTKa HEBO3MOMKHA, 3aMEHUTb KOMMO-
HEHTbI

9.2.5 OcHOBHa4 Lenb

KOHTpoAMpyemble XapaKTepPUCTUKM W MapameTpbl

Koppektupytoluee feiictue

WHTepBan mMexay npoBepKamm

ExenHeBHO | 6 mecsiLeB | 12 mecsueB
Bce v BUHTbI 3aTAHYTHI? 3aMeHWUTb NOBPEKAEHHbIE BUHTLI UK Kiemmbl, | O
€CJIM UX HEBO3MOMHO MOATSAHYTH
HeT N1 Kakoro-To U3MEHeHMst GOPMbI, TPELMHBI, | 3aMEHWTL BECb NPe06pa3oBaTeb, eCaK niaty O
NOBPEXAEHNI NGO M3MEHEHMS LIBETA KOMMO- HEBO3MOKHO NOYUHWUTL MW 3aMEHUTb
HEHTOB WX M30N1SITOPOB M3-3a NneperpeBa?
HeT nu NATEH MAW CKONNEHMUS MblIN? Ynanutb NOCTOPOHHWE NPEAMETbI UK MbiNb O

9.2.6 OcHOBHa4 Lenb: K1EMMHbIE KOHTaKTbl U Kabenu

KOHTpONMpyeMble XapaKTePHUCTUKM 1 NapameTpbl

Koppektupyloliee aeicTane

WHTepBan Memy npoBepKamu

ExenHeBHO | 6 mecsiLeB | 12 mecaues
HeT nu Kakoro-To u3MeHeHWs Gopmbl Unu ugeta | MOYUHUTL UAKM 3aMEHWUTb NOBPEKAEHHbIE O
KNEMMHbIX KOHTAKTOB IM60 3N1EKTPONEPEMbIYKM | Kabenn
“3-3a neperpesa?
HeT v Kakoro-To NOBPEKAEHNS WK UBMEHEHNS | TTOYUHUTD MAKM 3aMEHWUTb NOBPEKAEHHbIE O

LiBeTa Kabenen?

Kabenu
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9.2.7 OcHOBHa$ LeMnb: KOHAEeHCcaTopPbl

KOHTPONbHbIE TOYKK Koppektnpytowee aelictave WHTEpBan Mexay npoBepKamu
ExenHeBHo | 6 MecsiLeB | 12 mecsueB

HeT M yTeYKM HMUAKOCTH, MSMEHEHUS LiBETA, Ecnn cam KOMNOHEHT HEBO3MOXHO 3aMEHUTb O

TPEWMH WK B3ayTUA? 0TAebHO, 3aMeHUTb BeCb Npeobpa3oBaTeb

HeT 1M NoBpexAEHNS UK B3YTHUS KONNayka? O

Mpy HEOBX0ANMOCTN U3MEPSIETCS ANEKTPOCTATH- O

YecKu noteHumnan

9.2.8 OcHOBHas Uenb: TPaH3UCTOPbI

KOHTpOAbHbIE TOYKK KoppekTtupytowiee aeiictave WUHTEpBan Mexay npoBepKamu
ExenHeBHO | 6 mecsiLeB | 12 mecsueB

HeT nn Kakoro-nnbo 3anaxa Win TpewmH 13-3a - Jlerkoe n3meHeHue Lgeta — 310 HopMasbHo. | O

neperpesa? - [pu U3MeHEeHUM LiBETA NPOBEPHTL KOH-

Het nv notepu coegnHeHns? TAKTHOE coejHeHne O

HeT 1 noBpexaeHU coeanHeHna? O

9.2.9 OcHOBHas Uenb: MarHUTHbIE KOHTaKTbl U pene

KOHTpOAbHbIE TOYKK

KoppekTtupytowee aeictaue

MHTEpBan Mexay npoBepKamu

ExenHeBHO | 6 mecsiLeB | 12 mecsueB
HeT i1 BO Bpems paboTbl Kakoro-nmoo wyma? - [lpoBepuTb HaNpPsKEHWE LIENU Ha NPEBbI- O
HeT n noBpexaeHUi coeanHeHna? WeHWe LOMYCTUMbIX 3HAYEHWH. O

- 3ameHuTb NoBpemaeHHbIn MK, pene win
nnary

9.2.10 Llenb ynpaBneHus: naHenum ynpaBneHns 1 KOHHEKTOPbI

KOHTPO/bHbIE TOYKM Koppektupytoluee feiictaue WHTEpBan MEXY NPOBEPKaMU
ExenHeBHO | 6 mecsiLeB | 12 mecsAues
Bce M BUHTBI U KOHHEKTOPbI 3aTAHYTHI? - 3araHyTb 0CnabneHHbIe KOHHEKTOPDI. O
- 3aMeHuTb nnaty, ecinm HEBO3MOXKHO UCMOMb-
HeT n Kakoro-1Mbo 3anaxa Win USMeHeHUs 30BaTb @HTUCTATUYECKYIO THaHb. O
LiBeTa 13-3a neperpesa’? - He ucnonb3o0Batb 419 O4YUCTKM NAaThl
He BWAHbI 11 TPELLWHbI, NOBPEXAEHUS, U3ME- Kakune-nnbo pacTBopuTeNu. O
HEHUA GOPMbI UK KOPPO3KA? - Y[anuTb Mblib NblNECOCOM.
- Ecnn cam KOMNOHEHT HEBO3MOXKHO 3aMe-
[pUCYTCTBYET 11 KaKas-1Mb0 KUAKOCTb Wik HUTb UMK NOYUCTUTD OTAENBHO, 3aMEHUTb O
B3AyTME KoH/eHCaropa’? BECb NPeo6pasoBareb

9.2.11 BEHTUNATOPbLI CUCTEMbI OXJTaXKAEHUS

KOHTPONbHbIE TOUYKM Koppektupytolee aeiicteune WUHTepBan Mexay NpoBepKamMu
ExenHeBHo | 6 mecsiLeB | 12 mecsueB

HeT N1 Kakoro-nn6o NOCTOPOHHETO LWyMa Uu MOYUCTUTL MW 3aMEHWTL OXNaMaAIOLLNI O

BMOGpaLumn? BEHTUIATOP

Bce i1 BUHTbI 3aTSIHYTHI? O

HeT 1 KaKkoro-nnmbo M3MeHeHUs LBeTa O

u3-3a neperpesa?

9.2.12 Bo3ayxoBO[ CUCTEMbI OXJTaXAEHUS

HOHTpOJ'IbeIe TOYKHU

KoppektupytolLee aeiictsue

WHTepBan mMexay npoBepKamm

ExeaHeBHO

6 mecALeB

12 mecsues

HeT 1 B paguatope, BXOAHOM OTBEPCTUM BO3/yX0BOAA

UNK Ha BbIXxode BO3Myx03ab0pHMKa 3acopa?

YCTpaHUTb 3aCOp M YAANUTh Mbllb

O
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9.3 BeHtungaropbl Ansg oxnaxKaeHus npeobpalsoBartens

NMPUMEYAHUE. Mpv HeNpaBWIbHOW YCTaHOBKE BEHTUAATOP A1S OX1axaeHus npeobpa3oBatesisi MOXET paboTtaTb HeHaf-

Nexalium 06pasom 1 NoBpeauTb npeobpasosatesb. [pU HEOOXOAMMOCTU 3aKa3aTb 3aMeHy BEHTUIS-
TOpa cneayet cBA3aTbCs ¢ MECTHbIM AncTpubbioTopom MK IEK. Y npeobpa3oBatensi ¢ HECKObKUMK
BEHTUAATOPAMU NPU TEXOOCNYKUBAHUK TPEBYETCH 3aMEHUTL BCE BEHTUATOPDI, YTOOLI 06ECNEYNTL MaK-
CUMabHbIN CPOK CyHObI YCTPOMCTBA.

9.3.1 3ameHa oxnaxatowero BeEHTUNATopa
BHUMAHME!

9.3.2 [leMOHTaX oxnax<aatoLlero BEHTUNATOPa

OT 1 go 3 nowaauHbIX cun (1. C.).
1.

2.

YcTaHOBKY npeo6pasoBartens cnefyeT 0BepsTb TONbKO KBaMbULMPOBaHHOMY nepcoHany. HecobofeHue atoro Tpebosa-
HUS MOXET NOBMIeYb 38 CO60M NopaxeHne NepcoHana 3NEKTPUYECKUM TOKOM WK NOBPEXAEHWe npeobpasoBartens.

Mpu nogknto4eHnn cnesyeT yoeanTbes, YT0 UCTOYHUK NUTAHKUA OTKIOYeH. HecobtofeHue 31oro Tpe60BaHnsa MOXET no-
BfleYb 3a COOOM NOPaKeHWe 3NEKTPUYECKUM TOKOM U NOBPEXAEHME NpeobpasoBatens.

Mepen NnpoBeAEHMEM NPOBEPKMU TPEBYETCA OTKIOYUTL BCE UCTOYHUKK NUTaHUsA 060pyLoBaHusA. O6Cnyxu1BaHWe npeobpa-
30BaTENS CNeLyeT NPOBOAUTD, TONbKO KOrAa He rOpPUT CBETOAMOL MHAMKALMKY 3apsaa Uau CnycTs 5 MUH NOCAE BbIKIKOYEHUS
MCTOYHUKA NUTAHUS, 4TOOBI M36eKaTh GU3NYECKMX TPABM U3-3a 3apSAKEHHBIX KOHAEHCATOPOB.

Henb3a npoknaabiBaTh NPOBOAKY, YAANATb JONOJHUTENbHbIE NAaThl MU NPOU3BOAUTL 3aMEHY OX/Ia/aloWero BeHTUnsTopa
BO BpeMs paboTbl Npeobpa3oBaTtens, B NPOTUBHOM Cly4ae BO3MOKHO NOPaXEHUE 3NEKTPUYECKUM TOKOM.

Mepea obenykMBaHMEM HaA0 OTKAKOYUTL NUTaHWE Npeobpa3oBaTens U yoeauTbCs B OTCYTCTBUM OCTATOMHOIO HaNPSKEHUS.
Henbss pabotatb ¢ Npeobpa3oBaTenieM Npu CHATOM Koxyxe. HecobatoaeHre 31oro Tpe6oBaHUsA MOXKET NOB/IEYb 3a COO0M
Nopa}eHne 3NEKTPUYECKUM TOKOM.

BaHO npaBWIbHO NOAKIKOYATL NPOBOAKY K 3a3eMNAI0LWEMY BbIBOAY CO CTOPOHbI 3N1EKTpoaBUraTens. HecobaofeHue atoro
Tpe60oBaHMA MOKET NPUBECTU K NOPAKEHUIO ANEKTPUYECKUM TOKOM NPU NMPUKOCHOBEHWUM K KOXYXY 3/1IEKTPOABUIaTENS.
3anpelleHo NpuKacatbCs K 00bIM KOMIMOHEHTaM MOA HanpsKeHUeM BO U36exaHne NopameHns 3NEKTPUYECKUM TOKOM.
Henb3s npukacatbes K knemmam. Cnefyet usberatb KOHTaKTa BbIXOAHbIX Kabenei 1 Koxyxa npeobpasoBatens.
Hezonyctumo ocmatpuBatb WM 06CyXK1BaTbL NPeobpa3oBaresb, He 3adUKCUPOBAB 3IEMEHTbI OLEX/bI, HE CHAB OBEUpP-
Hble YKpaLeHWsa 1 He 3alWuTuB rMasa. HecobnogeHune atoro pe60BaHNs MOXET NPUBECTU K NOPAKEHUIO 3NIEKTPUYECKUM
TOKOM W/IW TpaBMe.

He cnepyet npuKacatbCa K pagmatopy npeobpasoBartessi, NOCKOAbKY BO BPEMS PaboTbl OH MOXET OblTb 04EHb MOPAYUM.
MpoBOAMTL 3aMEHY OXNaXAAIoLLEro BEHTUAATOPA MOXHO TONbKO CnycTa 15 MUH Nocie OTKAKYEHUs NUTaHUs Npeobpa3oBa-
TENa 1 TONbKO Y6eaMBLIMCh, Y4TO paauaTop OCTbl.

Oxnawaalowmumn BEHTUIATOP HEe MOKET NPaBWIbHO PaboTatb U MOXET NOBPEAUTb Npeobpa3oBartesb, ECAN OH YCTAHOBEH
HEBEPHO. [py 3aMeHe oxNaxAatolLMX BEHTUNATOPOB HaZl0 CeoBaTb MHCTPYKLMK. ECn ycTaHoBAEH Npeobpa3oBaTenb

C HECKOMIbKMMU OXNaXAAoWLUMKU BEHTUIATOPaMU, NPU NPOBEAEHUN 06CNYXUBAHMA A5 06€CNeYeHNs MaKCUMabHOMO
CPOKa CNyO6bl NPOJYKTa HEOOXOAUMO 3aMEHUTb BCE BEHTUASATOPSI.

HafaBWTb Ha 3alMTHBIA KOPNYC OXNaxaaloWero BEHTUASTOPA CpaBa U CNeBa
W NOTIHYTb BEHTUNSTOP HAPyHy.
Mocne TOro Kak BEHTUNSTOP BbITAHYT, OTCOEAUHUTL CUNOBOM Kabenb.
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I:K Masa 10 CHMMEHKE HOMUHANbHBIX NApaMeTPOB NPeo6pasoBatens

[nasa 10 CHuXeHne HOMUHaNbHbIX
napaMeTpoB npeobpa3oBaTend

YMeHblLasi MOWHOCTb Npeobpal3oBaTenis, MOXXHO A06UTLCS, 4TOObI OH paboTan Npu TemnepaTtype Bbille HOMMU-
Ha/NbHOM, @ TaKXe C HECYLLEN YaCTOTOM, NPEBbLIWALOWEN 3HaYeHMs NO yMonYaHuio. Hanpumep, 4Tobbl JOOGUTLCH
6onee BbICOKOW TemnepaTypbl, Npeobpa3oBaTesb C HOMUHaNbHbIM TOKOM 20 A MOXHO 3anycTuTb nNpu 16 A.

[Ns CHUXKEHNS XapaKTepUCTUMK NpeobpasoBaTens 4acToTbl HEO6X0AMMO N3MEHUTb HECYLLYIO 4acCTOoTy.

10.1 CHM¥KeHWe HOMUHalbHbIX MNapamMeTpoB
B CBA3U C TeMnepaTypoun

Koraa TeMnepaTypa OKpy»atoLlwero Bo3ayxa npesBblaeT AONYCTUMbIE 3HAYEHMS, YKadaHHble B cneunduKaumm
Ha NpoAyKuuio, ans obecrnedyeHns JOMKHOro CpoKa Cny*K6bl BbIXOAHOM TOK Npeobpal3oBaTens cneayeT CHU3UTb.
Mpn aTOM HeobxoaMMO 3aaaTtb NnapameTp P7-12 (Bbi6op cnocoba yCTaHOBKM) B COOTBETCTBUM C YC/IOBUSMMU yCTa-
HOBKM Ans o6ecnevyeHuns HageKHoM 3almTbl Mpeobpa3oBaTtens OT Neperpy3Ku.

P7-12 = 0 YcraHoBKa Koyxa IP20

100 ‘ ‘
PN

8 B S

: N

)g 70 77777777777777777777777777 Ti 77777777 / 7777777"\77

3 P7-12 = 1§Hapanneanbﬂ YCTAHOBK4

R e e

I 1 |

= ! !

= i

= | |

-10 30 40 50 100

HacTtpoika Temneparypsbl
OKpyXatowwero Bo3ayxa (°C)

Puc. 10.1. 3aBUCUMOCTb CHUMKEHWE HOMMUHAMILHOTO TOKa OT TeMMepaTypbl OKpY}KaloLen cpeabl

10.2 YxyalweHue xapaKTepuctmk
B 3aBMCUMOCTU OT BbICOTbI HaJl YyPOBHEM MOPH

* Haubonee nogxoasiei cyutaeTcs yctaHoBKa npeobpasoBarens yactotbl Ha Bbicote MeHee 1 000 m.

e Ecnu npeobpasoBatesb YacToThl ycTaHaBaMBaeTcs Ha BbicoTe oT 1 000 a0 3 000 M, HOMUHaNbHOE HaNPSKEHUE N HOMU-
Ha/IbHbI BbIXOAHOW TOK cneayeT CHUaTh Ha 1 % Kawable 100 m.
* [lpeo6pa3oBatesib YacToThl HEMb3s yCTaHaBAMBaTb Ha BbicoTe 6onee 3 000 M.
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[naBa 11l KoMMyHMKaLUMK

11.1 KOMMYyHUKaALUMOHHbIE XapaKTePUCTUKHU
nHTepdenca cea3n Modbus

AnemeHT Cneunduraumm

UHTepdeiic RS-485

CuHXpOHM3aLMa 06MeHa faHHbIMK ACMHXPOHHbIN HTEPDENC
MNapameTpbl 06MeHa AaHHbIMK CKopoCTb Nepefayn fJaHHbIX

Pa3mep faHHbIX
llpoBepKa Ha YETHOCTb, HEYETHOCTb MIM OTMEHa NPOBEPKHU

Cron-6mt
MpotoKon Modbus
MaKcuMmanbHoe YMCno BEAOMbIX YCTPOMCTB 31 npeobpasoBatenb 4acToTbl NEPEMEHHOI0 TOKa

11.2 MNogkntoveHue K KoHtpoanepy/IMNJK/HMI
(YCTPOWCTBO yrnpaB/iEHUA U KOHTPOJIA)

11.2.1 lNoagKknto4YeHUe ceTeBOro Kabens

1. Mpwu OTKNIOYEHHOM HaNPSKEHUN NUTAHUSA MOAKNOYUTL Kabenb UHTepdeca CBA3K K Npe0bpa3oBaTento YacToTbl U KOHTPOJI-
nepy/NJK/HMI (ycTporcTBY ynpaBaeHus 1 koHTpons). Ana uxtepdeiica ceasn Modbus ncnonb3osars knemmy RJ45.

81 BoiBog 1: 15 B

BbiBog 2: 5B
BbiBog 3, 6: SGND
BuiBog 4: SG-
BbiBog 5: SG+

BbiBOA 7, 8: 3ape3epBupoBaH
RS-485 A pesepeip

NMPUMEYAHME. N4 3aluTbl 0T NOMeX He06X0ANMO OTAEUTb KOMMYHWUKALMOHHbIE Kabenu oT Kabenen 0CHOBHOM LienMu,
MUTaKOLLMX NPOBOAOB M NPOYMX COEAMHEHUI. BaHO BCcerma Mcnoab30BaTh AKPaHUPOBaHHbIE Kabenu
1 3aKNUMbI.

2. MNoaaTtb HaNpPAXKEHUe NUTaHuUS.

3. C nomoLLbl0 KHOMOYHOW NaHenu 3aaatb napameTpbl, Heobxoaumble and cesidu (¢ E6-00 no E6-12).
4. OTHAKYUTb NUTAHWE W JOXAATLCS, NOKA AUCTIEN He NOracHeT.

5. CHOBa BKJIIOYMTb NUTaHKeE.

6. CBA3b Mexay npeobpasoBartenem YactoTbl U koHTpoanepom/PLC/HMI yctaHoBneHa. [poBepuTs.
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11.3 HacTtporKa napameTpoB UHTepdenca ceBa3n Modbus

B paHHOM pa3zpgene o6bACHATCS NapaMeTpbl, HeobxoamMMble MHTepdency cesa3n Modbus.

e EG6-06
3agaet agpec npeobpasoBaTens.

MPUMEYAHME.
U BKIOYUTb NUTaHKE.

AZIPEC [MPEOBPA30BATEJIA

Y106bl HOBOE 3HAYEHKE 3TOr0 NapameTpa nociae U3MeHEHUs BCTYNWAO B CUIY, HEOOXOAUMO BbIK/IOYUTD

E6-06 Anpec npeobpa3oBatens

3apaet agpec npeobpasoBatensi

Mo ymonyaHuio: 1.
[OnanasoH: 1+31

MPUMEYAHME:

1. Korpa napametp yctaHoBaeH Ha O, npeobpa3oBatesb YacToThl He ByaeT oTBeyatb uHTepdeicy ceasn Modbus.
2. Aapec npeobpasoBaTtens 4acToTbl MOXHO 3aAaBaTb N0 MOPSAKY MAK BPAa3HOOOM, HO 3TO A0MKEH ObiTb YHUKANbHbIV agpec.

e E6-07

BbIBOP CKOPOCTW CBSA3H

[aHHbIM NnapamMeTp 3agaeT CKOPOCTb CBA3K ana cetn Modbus.

NMPUMEYAHUE. YT06bI HOBOE 3HAYEHME 3TOr0 NapamMeTpa Noc/ie M3MEeHeHUs BCTYNUIO0 B CUAY, HE0OXOAMMO BbIKIHUYNUTb
U BKJIIOYUTb NUTaHKE.
E6-07 HacTtpoiKa ckopocTh nepefadn | 3agaet CKOPOCTb CBA3K B 6oaax ana kiemm SG(+) | Mo ymonyanuto: 3.

IaHHbIX B 60aax RS-485

n SG(-) uatepdenca RS-485.
0: 1200 6uT/C (6UT B CEKYHAY.
1: 2 400 6ur/c.

2:4 800 6ut/c.

3:9 600 6ur/c.

4: 19 200 6wur/c.

5:38 400 6ut/cC

[OwnanasoH: 0+5

e E6-08

BbIEOP NMPOBEPKM YETHOCTM [ UHTEPOEICA CBA3W RS-485

[aHHbIi NnapaMeTp No3BOSET BbIGPaTh TUM NMPOBEPKK YeTHOCTU Ans ceTh Modbus.

E6-08 Bbl60p YETHOCTM KaHanoB CBA3K

nHtepoenca RS-485

Bbi6Op NpOBEPKM YETKOCTM CBA3K /1S KNEeMM
SG(+) 1 SG(-) nutepoerica RS-485.

0: 8, N, 2 (yaaneHHoe OKOHe4Hoe ycTporcTao (RTU)
Modbus).

1: 8, N, 1 (Modbus RTU).

8, E, 1 (Modbus RTU).

8

2:
3:8, 0, 1 (Modbus RTU)

Mo ymonyaHuio: 1.
[nanasoH: 0+3

e E6-09

BPEMS OBHAPYKEHWA OLUMBKK CBA3N

OnpepensieT BpemMs 06HapyXeHns ang cpadatbiBaHUS OLLMOKK CBSA3U.

E6-09 Bpemst 06HapyKeHHs OWNOKK

CBA3N

Onpegaensiet Bpems 06HapyXeHus Ans cpabartbl-
BaHUs OWMOKM CBA3K (3Ta GYHKLMSA OTKIIHOYEHA,
ecnv napameTp 3agaH Ha 0)

Mo ymonyanuto: 0,0 c.
[Ounana3sox: 0,0+10,0 ¢

Ecnun npeo6paszoBaTenib 4acTOThl HE NMOy4YaeT OTBETA OT BEAYLLEr0 YCTPOWCTBA A0Jblle BPEMEHM, 3a[aHHOro

B E6-09, cpabaTbiBaeT olwMbKa.

e E6-10

BPEMA OXWIOAHWA NEPEAAYN

3afjaeT Bpems OXKuaaHua Mexay OTNpaBKOW 1 NoflyYeHUeM AaHHbIX.

E6-10 Bpems oxupaHua nepepaun

3afaeT BpeMs OXMAAHWS MEXIy OTNPaBKO
U NOYYEHUEM JaHHbIX

Mo ymonyaHuio: 5 mc.
[Junana3oH: 5+65 mc

MJIK/KoHmponnep ——» Mpueog Mpueog ——» MJIK/KoHtponnep [JIK/KoHtponnep ——» [pusog

y

KOMaHAHble AaHHbIE ‘

‘ OTBETHOE CO06LEeHNe ‘

‘ KOMaH/Hble AaHHblE

e
LA

24 6wt F6-10

<
LA

24 6ut 5 MC MUHUMYM
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11.4 YnpaBneHue npeobpaloBaTenem no cetn Modbus

Bo3MoXHOCTH yripaBfieHns paboTon npeobpasoBaTtens 4acToTbl N0 MHTepdency cBsa3n Modbus onpegenstorcs
yCTaHOBKaMM ero napameTpoB. B gaHHOM pa3saenie 06bsCHATCA GYHKLUMM M COOTBETCTBYIOLLME UM NapamMeTpbl.

11.4.1 /lenctBud, npon3dsoammble nHtepdencom cea3m Modbus

MJIK MOXKET BbINOMHATL Cneayloume 4eNCTBUA HE3AaBUCUMO OT HACTPOEK NapaMeTpPoB (MCKIOYEHNE COCTaBNAIOT
napameTpbl E6):

* KOHTPO/b 3a paboTor npeobpasosatens ot MJ1K;

° MPOCMOTP U UBMEHEHME HACTPOEK NapameTpoB;

e cOPOC OLMOOK.

* HACTPOWMKa COCTOSIHWIA MHOTOQYHKLMOHANbHBIX BXOAOB.

11.4.2 YnpaBneHue paboton npeobpazosarens rno cetu Modbus

[na 3anycKka/oCTaHOBKM 3NIEKTPOABUIraTENs U 3ajaHuns 4YacToTbl cneayeTt BbibMpaTbh NnapameTpbl MHTEpdenca
cBA3n Modbus B COOTBETCTBUU C HUKENPUBEAEHHON TabNULEN.

b1-00 Bbl60p UCTOYHMKA 3aaaHus 0 KHonouHas naHenb. Mo ymonyaHuio: 1.
yactotel 1 1 Knemma cxembl ynpasieHus (aHanorosbiv Bxog). | MunumanbHoe: 0.
2 Terminal Up/Down. MakcumanbHoe: 3

3 Untepdeiic ceasu Modbus
b1-01 Bbl60p 1CTOYHKMKA KOoMaHAbl Run | O KHonoyHas naHenb. Mo ymonyaHuio: 1.
(3AMNYCK) 1 1 Knemma cxembl ynpaBnexus [OnanasoH: 0, 1, 2

(MocnepoBatenbHbl BXOA ynpaBaeHus) .
2 Untepodeiic ceasn Modbus

11.5 dopmat coobLeHUs

11.5.1 CoaepxaHue coobLeHuns

B cooTBeTCTBMM C NpoToKonom cBaA3n MEMOBUS/Modbus Beayliee yCTPOMCTBO NepeaaeT KoMaHibl BEAOMOMY
YCTPOMCTBY, a nocneaHee oTeevaeT Ha HUX. PopmaT coobLLEHUS, MCMONb3YEMbIN KaK A5 nepejayu, Tak 1 ans npu-
ema, NoKasaH Huxe. [JinHa nakeTa faHHbIX 3aBMCUT OT NepeaBaeMon KoMaHabl (3anpawmMBaemon GyHKLKK).

11.5.2 CtpyKTypa coobLlEHNS

Cxema RTU:

START («CTAPT») YnepwaHue OTCYTCTBMS BXOAHOMO CUrHana = 10 mc
Address (aapec) AZpec CTaHLMK: 8-6UTHbIA ABOUYHBIN KOO

Function (dyHKums) Koa dyHKUmK: 8-6UTHBIN LBOWYHbIN KOA

DATA (n-1) (JAHHBIE (n-1)) CMMBOJTbI AAHHbIX:

....... N x 8-6WUTHblE laHHbIE, N <=16

DATA 0 (JAHHBIE 0)

CRC CHK Low (koHTponbHas cymma CRC MeHbLe) KoHtponbHas cymma CRC:

CRC CHK High (koHTponbHas cymma CRC 6onblue) 16-6uT, COCTOMUT U3 IBYX CETOB 8-6WUTHOIO ABOUYHOIO KoAa
END (KOHELL) YepxaHue 0TCyTCTBMS BXOAHOMO cUrHana = 10 mc

11.5.3 Aapec BegOMOro ycTpomncTea

[ns Toro 4to6bl 3aaTb agpec BeAoOMOro yCTpPOMCcTBa, Haflo Mcnonb3oBaTb kKog mexay O v FF (wecTHaaguatepuy-
HbIM). B cnyyae nepenayun cooblieHns ¢ agpecomM BefoMoro yctporctBa O (WnpoKoBellaHmMe) KomaHay oT Beay-
Lero ycTponcTBa nony4ar Bce BeloMble YCTPOMCTBa. BegoMble yCcTponcTBa He NpeAoCcTaBstoT OTBEeT

Ha LWMPOKOBELaTe/bHbIE COOBLLEHMS.

OOH: Bcem npeo6pasoBaTenisiM HacToThl (LUIMPOKOBELLaTe/lbHOE CO0bLWEHME).
041H: lNMpeob6pasosaTenb no agpecy 01.

OFH: Mpeo6pasoBartesnb rno agpecy 15.

10H: lNMpeo6pasoBaTtenb No agpecy 16, 1 Tak ganee o 31(1FH).
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11.5.4 Koa dyHKUMHK

CylecTByeT YeTblpe TMMNa KogoB QYHKLUMN:

O3H: YteHue pernctpo Modbus.

06H: Hanucatb coobleHne permctpam (HanucaTb peructpam).
08H: lNMpoBepKa cBA3M.

10H: 3anucb B HECKO/IbKO PErUCTPOB.

11.5.5 [laHHble

Kom6uHupys agpec pernctpa MEMOBUS/Modbus (Koa NpoBEPKK B Cllydae NpOBEPKU CBA3K) C AaHHbIMY,
COAEPHKALLMMUCS B PETUCTPE, MOXHO CKOHOUIYpMpOBaTb NOCNeA0BaTENbHOCTb AaHHbIX. JMHa 6/10Ka AaHHbIX
3aBUCUT OT MapaMeTPOB KOMaHAbl.

Pernctpel MEMOBUS /Modbus npeo6pasoBartens 4acToTbl BCeraa MMetoT pasmep 2 6anTta, No3TOMY B PEFUCTPbI

npeo6pa3oBaTens YacToTbl BCeraa A0/MKHbI 3anncbiBaTbCs 2-6anToBble AaHHble. [JaHHble, YNTAaEMbIE U3 PErn-
CTpa npeobpa3oBaTesns YacToThl, TaKKe Bceraa CocToaT U3 2 6anToB.

11.5.6 [MpoBepKa OWKNBKHK

Mpeo6GpazoBaTe/b YacToThbl MPOBEPSIET LENOCTHOCTb IaHHbIX, Mcnonb3ys CRC.

11.5.7 laHHble KOMaH/bI

Koraa npeo6pasoBaTesb YacToTbl MPUHUMAET AaHHbIE, OH BbIYUCASET KOHTPONbHYO cyMMy CRC-16 no npuHs-
TbIM J@aHHbIM W CpaBHMBAET ee co 3HavyeHnem CRC-16, NpuHATbIM B cocTaBe coobuieHns. KomaHaa 6yaeT obpa-
60TaHa, TOJIbKO ecniv 06a 3TUX 3HAYEeHUs COBMaayT.

Mpu ncnonb3doBaHuun npotokona MEMOBUS/Modbus ans BeluncneHns CRC-16 gonKHO MCnofib3oBaTbCs

Ha4vanbHoe 3HavyeHne FFFFH (. e. Bce 16 6utoB = 1). KoHTponbHas cymma CRC-16 paccyuTbiBaeTcs nytem

BbIMOMIHEHWS HUMKENEPEUYNCIEHHbIX MOCNea0BaTENbHbIX AENCTBUM:

1. HavanbHoe 3Havyenue: FFFFH (Bce 16 61t paBHbl 1).

2. Bbinonxutb onepaumto ucktovatowero UK gns atoro sHa4yeHus U agpeca BeAOMOro YCTPOMCTBa. 3aTeM COXPaHUTb pe-
3ynbTaT B perncrp.

3. CaBuHyTb pesynbraT Bnpaso, BbicTaBuTb O cneBa ot cTapluero 6aita u nposeputb sHavyeHne CRC.

4. Ecnu 3HaveHwue paBHo 0, coxpaHuTb pesynbraT u3 wara 3 B CRC.

Ecnun 3HayeHue He paBHO O, BbINOMHMTL onepaumto uckntovatowero UKW Hap pesynstatom AencTaus 3 1 GUKCMPOBAHHbLIM
3Ha4yeHnem A0O01h (1010 0000 0000 0001). 3atem coxpaHuTb pesynbrat B CRC.

5. NoeTopAaTb AeicTBMA 3 M 4 [0 Tex Nop, NOKa He GyayT BbINOMHEHbI 8 onepawuii cagura.

6. MoBTOPUTbL AeicTBUSA ¢ 2 No 5. MonyyaTb cneaytolne 8-6UTHbIE KOMAHAHbIE JaHHbIE, MOKA BCE KOMaHAHbIE AaHHbIE He BY-
JyT paccyuTaHbl. Pesynbtat nocnefHen onepalmnu CABUra 1 ByaeT ABAATbCA KOHTPOAbHOW cymmoi CRC. Mpu oTnpaBKe KOH-
TponbHoW cymmbl CRC otnpaBnsate Maagwui 6ant nepes crapwunM. Hanpumep, ecnu KoHTpoabHas cymma CRC — 124 1hex,
ctapwui 6ant CRC-16 gomkeH 6biTb Ha3HavyeH Ha 41hex, a Mnaawmin — Ha 12hex.

11.5.8 OTBETHbIE JaHHbIE

[ns Toro 4to6bl y6eamnTbCs B JOCTOBEPHOCTU AaHHbIX, Hal0 BbIYUCINTb KOHTPOJIbHYIO cyMmMy CRC-16 no AaHHbIM
OTBETHOr0 COOO6LLEHMS, UCMONb3YS OMMCAaHHYIO Bbllle npoueaypy. 3aTeM CpaBHUTb BbIYMCIEHHYIO KOHTPOJIbHYIO
cymmy CRC-16 co 3HayeHuneM, Noay4eHHbIM B OTBETHOM Cc006LeHnn. O6a 3Ha4YeHUS AO/IKHbI COBMACTb.
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11.6 lNpumep cynUTbiBaHUA AaHHbIX / peaKLUWUKW Ha AaHHble

Hu>Xe npuBOadaTCA NpUMeEpPbl KOMaHAHbIX U OTBETHbLIX AA@HHbIX.

Mpumep. Ang agpeca npeobpasoBartens 4actoTbl O1H: 4To6bl cunTaTh 2 NOCNeaoBaTe/bHbIX NAaKeTa AaHHbIX
peructpa ansa agpeca npeobpasoBartens Yactotel O1H, coobuieHme OOMKHO UMETb creaytowmm Bua: “Starting
address 2422H” (<HavanbHbI agpec 2422H»).

Cxema RTU (ynaneHHOro OKOHEYHOro ycTponcTea):

KomaHaHoe coobuieHue: OT1BETHOE COO0OLLEHME:
Anpec 01H Anpec 01H
®yHKUMA 03H ®yHKUMA 03H
HayanbHbIi agpec AaHHbIX 24H KonnyecTtBo faHHbIX (c4eT no baitam) 04H
22H ConepxaHue aapeca aaHHbIX 2422H 17H
KonnyecTtBo faHHbIX (CYET MO cnoBam) OOH 70H
02H ConepaHue aapeca aaHHbIX 2423H 0O0H
CRC CHK Low (koHTponbHas cymma CRC meHbwe) | 6EH OOH
CRC CHK High (koHTponbHas cymma CRC 6onblwe) | F1H CRC CHK Low (KoHTposibHas cymma CRC meHbwe) | FEH
CRC CHK High (koHTponbHas cymma CRC 6onbwe) | 5CH

Koa dyHKumn O6H: 3anncatb 0aMH GparMeHT AaHHbIX Ha PermcTp.

NMPUMEP. [ns npeobpasosarens yactotol ¢ agpecom 01H: 1(01H) 6yner 3anucaH Ha BHYTPEHHWIA napameTp npe-
o6pa3sosarens yactotel 0100H (b1-00).

Cxema RTU:

KomaHaHoe coobuieHue: OTBETHOE COOOLLEHME:

Anpec 01H Anpec 01H

®yHKUMA 06H ®YHKUMA 06H

AZpec faHHbIX 01H AZpec AaHHbIX 01H
OOH OOH

CopepxaHue LaHHbIX O0H CopepxaHue JaHHbIX OO0H
01H 01H

CRC CHK High (koHTponbHasi cymma CRC 6onbwe) | 49H CRC CHK High (koHTponbHasi cymma CRC 6onble) | 49H

CRC CHK Low (KoHTponbHas cymma LM CRC K F6H CRC CHK Low (KoHTponibHas cymma CRC MeHblue) | F6H

MeHblUE)

KomaHgHbin Koa: 10H, 3anuck nocnegoBatefibHbIX AaHHbIX B peructp (Mmakcnumym 20 dparMeHToB nocnenoBa-
TeNbHbIX JaHHbIX).

NMPUMEP. CMeHa MHOroCTyneH4YaTon HaCTPOMKM CKOPOCTM Npeobpa3oBatens yactotol (agpec 01H)
L1-00 = 60,00 (0880H), L1-01 = 50,00 (8801H).

Cxema RTU:
KomaHaHoe coobuieHue: 0TBETHOE COO0OLLEHME:
ADR 01H ADR 01H
CMD 10H CMD 10H
HavanbHbIvi agpec 08H HavanbHbivi agpec 08H
(cnoBo) 80H (cnoBo) 80H
KonnyecTtBo AaHHbIX OOH 3anuncaHHbI 06bEM perucTpa OOH
(cnoBo) 02H (cnoBo) 02H
KonnyecTtBo faHHbIX (6aliT) 04H CRC Check High (KoHtposnbHas cymma CRC 42H
6onblue)
MepBbli perncTp xpaHeHus OO0H CRC Check Low (koHTponbHas cymma CRC 40H
MeHblLE)
3CH
Btopoit peructp xpaHeHus 00H
32H
CRC Check High (KoHtponbHas cymma CRC 60nbwe) | DDH
CRC Check Low (koHTponbHasi cymma CRC meHble) | D6H
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[JononHUTENbHbIM OTBET BO BPEMS OLIMOKN 0OOMEHaA AaHHbIMMU.

MNpu BO3HMKHOBEHMM OWNOKK BO BpeMs o6MeHa AaHHbIMKU ¢ Npeobpal3oBaTesieM YacToTbl, MOCNeaHWI pearn-
pyeT Ha Koj OLWMOKKN, Ha3HAUYUBLUWIM Ha CTaplni 6anT (6UT 7) KoOMaHOHbIX AaHHbIX 1 (Kog dyHKunn AND 80H), n
OTBEYaEeT ynpaBfieHUI0, YTOObI YBEAOMUTb ero 06 olnbKe. Ha gucnnee KHOMOYHOM NaHenu npeobpa3osBaTtens
4acTOTbl BbiICBeYMBaeTCs npeaynpexaatoulee coobuieHmne CE-XX (XX — Koa ownoKu). Cm. NyHKT 11.8.1 (c6ou

B paboTe uHtepdenca caa3um Modbus).

NPUMEP

Cxema RTU:

Anpec 01H
DyHKUMA 86H
Kop, ncknoyenus 02H
CRC CHK Low (KoHTponbHas cymma CRC meHblue) C3H
CRC CHK High (koHTponbHas cymma CRC 6onblue) A1lH

11.7 JaHHble HTepdenca cBa3n Modbus

B cnepyoumnx Tabnvuax npuBeaeHbl BCe BUbl JaHHbIX, BK/IOYAs KOMaH/HbIe, KOHTPOJIbHbIE U LIMPOKOBeLLa-
TeNbHbIE.

KomaHpHble JaHHbIe (YTeHUe U 3anucb)

Homep peructpa | CogepaHue
2400H Peseps
2401H OnepaunoHHble KOMaHbI
bur 0 Cron/Xog, (0: Cron, 1: Xog)
but 1 Mpsmoe/o6patHoe HanpasneHue (0: npsaMoe, 1: o6paTHoe)
but 2 BHewHss ownbka EFO
bur 3 C6poc olwmnbKK
bur 4 Peseps
but 5 Peseps
but 6 Peseps
bur 7 Peseps
bur 8 MHorodyHKUMOHanbHbIA Bxo4 1 (1: BKIT)
bur 9 MHorodyHKLMOHaNbHBIA BXog 2 (1: BKJT)
but 10 MHorodyHKLMOHaNbHBbI Bxoa 3 (1: BKIT)
bur 11 MHorodyHKLMOHaNbHBI BXog 4 (1: BKJT)
bur 12 MHorodyHKUMOHanbHbIA Bxoa 5 (1: BKJT)
bur 13 MHorodyHKLMOHaNbHBIA BXog 6 (1: BKJT)
bur 14 MHorodyHKLMOHanbHbIA Bxoa 7 (1: BKIT)
but 15 MHorodyHKLMOHanbHbIA BxoA 8 (1: BKJT)
2402H 3apanue yactorbl (yctaHoBKM 0,01 Tiy)
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BbiBOJ JaHHBbIX HA MOHUTOP (TO/IbKO YTEHHe)

Homep peructpa | CopepxaHue
2420H Peseps
2421H Craryc onepauunu
but 0 1: Bo Bpems xo4a
bur 1 1: Bo Bpems ABUKEHNS Ha3ag
but 2 1: Mpw HyneBo ckopocTu
but 3 1: Bo Bpems ownobKu
bur 4 1: Bo Bpems 06HapyKeHUs npeaynpexneHuns
but 5 1: Mpu cornacoBaHHOM CKOPOCTH
but 6 1: Tlp1 rotoBHOCTH
bur 7 1: CvurHan ynpaBneHus, NoCTyNUBLUMIA OT UCTOYHMKA
bur 8 1: KomaHga «Xo», NoCTynuBLLas C YAaJEHHOMO UCTOYHMKA
bur 9 Peseps
burc 11 no 15 Peseps
2422H 3apanue yactotbl (yctaHoBKM 0,01 i)
2423H BbixogHas vactota (ycraHoBku 0,01 )
2424H BbIxogHoM TOK (yctaHoBku 0,1 A)
2425H BbixogHoe HanpsikeHue (yctaHosku 0,1 B)
2426H HanpsixeHue nocTosHHOro ToKa (yctaHosku 0,1 B)
2427H OnucaHue npeaynpexaeHus
2428H OnucaHue oWn6KK
2429H CraTyc MHOrO®YHKLMOHANbHbIX BXOAOB W BbIXO0B
but 0 1: MHorodyHKUMOHaNbHbIV peneiHbii Boixog 1 BKI
bur 1 1: MHOrOdYHKLMOHaNbHbIA penenHbii Bbixod 2 BKJT
bur 2 1: MHorodyHKUMOHaNbHbIA peneiHblii Boixog 3 BKJT
bur 3 1: MHOrodyHKLMOHaNbHbIM penenHbii Bbixo4 4 BKJT
but 4 1: MHorodyHKUMOHaNbHbIA peneiHblii Boixog 5 BKJT
but 5 1: MHOrodyHKLMOHaNbHbIM penenHbii Bbixo4 6 BKJT
burc 8 no 10 Peseps
but 12 1: Pene 1 BKN
but 14 Peseps
but 15 Peseps
242AH Bsoa Al1 (0 = OB unn 0 MA, 1 000 = 10 B nunn 20 mA)
242BH CBA3b
242CH Peseps
242DH Beog AO1 (0=0B, 1000=10B)
242EH CBA3b
HaHHble 0 npegynpexpaennnx (2427H)
N | CopepaHve N | CopepiaHue N | CopepaHue
0 Het npeaynpexaexus 13 | Pe3eps 26 | Utl (ob6HapyiKeHue HegocTaTKa
no MomeHTy 1)
1 EFO (c6o¥i cBsA3n) 14 | Peseps 27 |Peseps
2 EF1 (BHewHss ownbka 1) |15 |Peseps 28 |Peseps
3 EF2 (BHewHss ownbka 2) | 16 | Peseps 29 | Peseps
4 EF3 (BHewHss ownbka 3) | 17 | Peseps 30 |Peseps
5 EF4 (BHewHsis ownbka 4) | 18 | FbH (onpeaenexue BbICOKOrO YPOBHS 31 | BB (6n10Kk1poBKa Bbixoaa)

o6patHon cszu MUA)
6 EF5 (BHewHsas ownbka 5) | 19 | FbL (onpeaenenune HU3KOro ypoBHs obpatHoit | 32 | OH2 (npeaynpexzaeHue o neperpese

ceaAsu NAAI) paaunaropa)
7 EF6 (BHewHsist ownbKa 6) |20 | OH (neperpes paanatopa) 33 | HCA (npemynpexaeHve no ToKy)
Peseps 21 |Pe3seps 34 | DNE (npeo6pa3oBatesib OTH/IHYEH)
9 Peseps 22 | otl (o6HapyxeHue neperpyskn no momenty 1) | 35 | Peseps
10 | PesepB 23 | Peseps 36 | CE (c6oi cBsizu Modbus)
11 | Peseps 24 | Ov (NOBbIWEHHOE HANPSIKEHWE) 37 | Peseps
12 | PesepB 25 | Uv (NOHWKEHHOE HanpsiKeHue) 38 | Peseps
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JaHHble 06 ownbKe (2428H)

N | CopepaHue Ne | Copepanune N | CopepaHve
0 | Het ownbKM 31 | Peseps 62 | Peseps
1 | GF (3aMblKaHKe Ha 3emIt0) 32 | Peseps 63 | SEr
2 | oVA (noBbllEHHOE HAaNPSKEHWUE pa3roHa) 33 | OH (neperpeB paanatopa) 64 | Pe3eps
3 | oVd (noBbiWEHHOE HaNpsXKeHe TOPMOKEHMS) 34 | Peseps 65 |CFO1
4 | oVC (NOBbIWEHHOE HANPSKEHWE 35 | Peseps 66 |CF02
MOCTOSAHHOW CKOPOCTH)
5 | oCA (neperpy3ka no TOKy Npu pasroHe) 36 | oLl (neperpy3Ka anektpogsurarens) 67 |CFO3
6 | oCd (neperpy3ka no TOKy Npu TOPMOKEHNN) 37 | ol2 (neperpy3ka npeobpa3oBartens) 68 |CF04
7 | oCC (neperpy3Ka no TOKy Npu NOCTOSIHHOM 38 | Peseps 69 |CF05
CKOPOCTH)
8 |EF 39 | Peseps 70 |CFO6
9 | SC (ownbka BTU3 nnn KOpoTKOe 3aMblKaHue 40 | Peseps 71 |CFO7
BbIX0Za)
10 | Pe3eps 41 | Utl (o6Hapy*eHue HepocTaTKa 72 | Pe3sepB
no MOMeHTy 1)
11 | Pe3eps 42 | Pe3eps 73 |JOGE (own6Ka BBOAQ
FJOG/RJOG)
12 | Pe3eps 43 | Peseps 74 | Peseps
13 | Pe3eps 44 | Uv1 (o6HapyKeHWe NOHUKEHHOrO Hanps- 75 |Pe3sepB
HeHus 1)
14 | Pe3eps 45 | Uv2 (ownbKa HanpsieHUs ynpaBastowLero 76 |Pe3sepB
MCTOYHMKA NUTaHKA)
15 | Peseps 46 | PF (06pbiB Ga3bl BXOAHOIO HaNpsixeH!s) 77 |Peseps
16 | Peseps 47 | LF1(06pbiB ha3bl Ha Bbixoae) 78 |Pe3sepB
17 | EFO (BHewHss ownbKa fononHuTenbHo nnatel) | 48 | Peseps 79 |Peseps
18 | EF1 (BHewHss owunbKa 1) 49 | Peseps 80 |Peseps
19 | EF2 (BHelwwHss owmnbKa 2) 50 |Pe3seps 81 |TFOO
20 | EF3 (BHewwHss owmnbKa 3) 51 | Peseps 82 |TFO1
21 | EF4 (BHewHss ownbKa 4) 52 |Pe3seps 83 |TFO2
22 | EF5 (BHelWwHss owmnbKa 5) 53 | Peseps 84 |TFO3
23 | EF6 (BHewHss ownbKa 6) 54 | FbH (onpeaeneHne BbICOKOTO ypOBHS 85 | Pe3eps
obpatHou ceaAsu M)
24 | Pe3eps 55 | FbL (onpeaenexune HU3KOro ypoBHS obpaTtHoi | 86 | Peseps
ceasu NA)
25 | Peseps 56 | bUS (ownbKa 06MeHa AaHHbIX Bbibopa) 87 |Peseps
26 | Peseps 57 | CE (owmnbKa o6MeHa AaHHbIX MHTEpdeica 88 |TFO7
cBsasu Modbus)
27 |Pe3eps 58 | CF (ownbKa ynpaBieHus) 89 | Peseps
28 | Peseps 59 | Err (ownbka cxembl EEPROM) 90 | Pe3eps
29 |Peseps 60 | Peseps 91 |Peseps
30 |Peseps 61 | Peseps
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11.8 OwmnbKHU cBA3U

11.8.1 Koabl ownb60K Modbus

Koabl owinboK nHtepdenca cea3nm Modbus nepeyuncrieHbl B TaBnmLe HUXKE.

Ecnn o6HapyKeHa owwmnbKa, cneayeT yCTpaHWUTb €€ MPUYNHY U Nepe3anyCcTuTb 0OMeH AaHHbIMKU. Kaxabin Koa
OLNOKM MOXKET MMETb pa3Hble 0603HAYEHMS B 3aBUCMMOCTH OT KoAa QYHKLMM.

Koa ownbkm | Kog dyHKumn | Onucanue
1 3,6,8,10 OwnbKa Koga yHKUMK
2 3 [JaHHble yTeHuns coaepxat 6onee 16 61ToB. HegonycTumbli pasmep COO6LEHNS KOMaHAbI
6 [JlaHHble 3anucu cogepxar 6onee 16 61ToB. HegonyctMmbli pasmep CO06LEeHU KOMaHbl
10 [laHHble 3anucu cogepkat 6onee 16 61ToB. HeponycTMmbli pasmep coo0LLeHUs KOMaHbl
3 3 [JaxHble yteHus npesbiwatot 125 dpparmeHTos
6 [laHHble 3anucu cogepkat 6onee 16 61ToB. HeponycTMmbli pa3mep CoO0OLLEHUS KOMaHbI
8 OwnbKa 3HaYeHns 3anpoca Ha YTeHue, BRIYatowan ownbKy nposepku CRC
10 [JlaHHble 3anucu npesblwatoT 123 GparMeHToB UAKM KOAUYECTBO GAMNTOB HE COOTBETCTBYET 06bEMY 3anu-
CaHHbIX AaHHbIX
4 3 OwnbKa perncrpa YteHus
6 OwnbKa pernctpa sanucu
8 OwnbKa OTBETHOIO NakeTa
10 OwnbKa pernctpa sanucu

11.8.2 Begomoe yCTpOMCTBO He OTBEYaeT

Huke nepeyncneHbl cuTyalMmn, B KOTOPLIX BEOMbIV Npeo6pa3oBaTteb YacToTbl MTHOPUPYET KOMaHAHOE CO06-

LeHWe, Nony4yeHHoe OT BeAyLLero yCTpoMCTBa, M He BO3BPaLLAeT OTBETHOE COOBLIEHME:

* [Ipn 06HapyeHUU B KOMaHAHOM COOOLLEHWM OWWOKKM CBA3M (NepenonHeHne, OWnoKa Kaapa, OWMOKa NPOBEPKM YETHOCTU
win ownbKka CRC-16).

e Ecnu agpec BeoOMOro yCTpoicTBa B KOMaHAHOM COO6LIEHMM He COBNAAAET C afipecoM 3TOro YCTPOWCTBa Ha npeobpa-
30BaTeNe YacToThl (CeAyeT HACTPOUTb apec BEAOMOr0 YCTPOMCTBA Ha Npeobpa3oBaTesib, 3apaHee UCMob3ys GyHKLMIO

E6-06).

e Ecnu paccTosiHve mexay ABymsi 6nokamu (8 6uT) coobLieHNs npeBblwaeT 24 6uta.
* B ciyyae HenpaBuAbHOM AMHbI J@HHBIX B KOMAHAHOM COO6LIEHNN.

NMPUMEYAHME.
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Koraa agpec ctaHuuv BefoMOro yctpoicTea HasHadeH Ha O0H, Bce Takue YCTPOMCTBA BbINONHAIOT

GYHKLMIO 3aM1CK, HO He BO3BPAILAOT BEAYlIeMY YCTDOMCTBY OTBETHOE COOBLIEHHE.



