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UHcdbopmauusa o 6e30nacHOCTU U Mepbl NPeaoCTOPOXKHOCTHU

ITO PYKOBOACTBO CONEP’KHUT OCHOBHYIO HH(OpMALIMIO [isi OBICTPOTO 3amycka mpeodpa3oBaresis YaCTOThI.
m DJ1ekTpoOe30macHOCTh

Bcerna cnenyer nposiBisiTb 0coOyI0 OCTOPOXKHOCTB Ipu padoTe ¢ mpeodpa3oBareieM YacTOThI HITH B 30HE
neicTBusi mpeoOpas3oBartesis 4acToThl. HanpsbkeHue, Henosib3yeMoe B peodpa3oBaresie 4aCTOThI, MOXKET
BBI3BATH CCPBE3HOC MMOPAKCHUE SJICKTPUYCCKHUM TOKOM HJIN OXKOT'Y U MOTCHIUAJIBHO OIMACHO IJIs JKU3HU.
Tonbko yHONHOMOUEHHBIH U KBaJTH(PULIMPOBAHHBIN MEPCOHAI TOJIKEH UMETh IPaBO padoTarh ¢
npeodpazoBaTesieM YaCTOTHI.

m [IpoekTupoBaHue MalIKH / CUCTEM U O€30MaCHOCTb MepcoHaia

HpOGKTI/IpOBaHI/Ie MaIlllHbI / CUCTEMBI, YCTAHOBKA, BBOA B SKCILTyaTAllU0 U TEXHUYCCKOE O6CJ'Iy>KI/IBaHI/Ie
AOJIZKHBI BBIITOJIHATHCA NEPCOHATIOM, UMCIOIITUM HeO6XOI[I/IMy1'O MOATOTOBKY U OIIBIT. Ounn JOJI2KHBI
MPOYHUTATH 3Ty HHPOPMAIIHIO 110 TEXHHUKE 0€30MacCHOCTH U COIEpKaHie JaHHOTO pykoBoacTaa. [Ipu
HeTPaBUJIbHON YCTaHOBKE MPeodpa3oBareib 4aCTOThl MOKET MPEACTABIISAThH YIPO3y OE30MaCHOCTH.
npeoOpa3oBaTesb YaCTOThI HCTIONB3YET BHICOKHE HAMPSDKEHNUS U TOKH (BKITFOUAs TIOCTOSIHHBIN TOK),
nepenact BBICOKHH YPOBEHDb HAKOIICHHOH SJICKTPOSHCPIUHU B KOHACHCATOPAX HIHWHBI TOCTOAHHOI'O TOKA
AaxKe IOCJIC BBIKJIKOYUYCHUSA ITUTAHUS. 3THU BBICOKHE HaIps>KEHUS NOTCHIHUAJIBHO CMEPTECIIbHBIL.
IIpeobpazoBatesib HaCTOTHI HE NPEAHA3HAUEH JJIsl UCMIOIb30BAHUS B MPUMEHEHHSIX / PYHKIUIX,
CBsI3aHHBIX ¢ Oe3omacHOCThO. Ha snekrponnsie cxembl yrpasinenus « CTOII-ITYCK» B nmpeoOpa3osarerie
HaCTOTBI HEJIB3 MOJIararbCs ¢ TOYKU 3PEHUA 6630HaCHOCTI/I nepcoHalna. Takune cxembl YIpaBJICHUA HE
U30JIUPYIOT HAMPSIKEHHE CeTH OT BBIXOAA MPeo0pa3oBaTelis YaCTOThl. DNEKTPOIUTAHUE JOJIKHO OBbIThH
OTKJIFOYEHO YCTPOMCTBOM 3JIEKTPOOE30MacHON M30MALINH Mepe]] TOCTYIOM K BHYTPEHHHM YacTsM MPUBOA
nepemMeHHOro Toka. O1eHKka PUCKOB 0€30MaCHOCTH MAIIMHBI UJIA TEXHOJIOTUYECKOH CUCTEMBI, B KOTOPOI
UCTIONIb3YETCs Peo0pa3oBaTesib YaCTOTHI, TOJDKHA MPOBOAUTHLCS MONb30BATENEM U / UM UX CUCTEMHBIM
UHTErpaTopoM / IPOEKTUPOBIIUKOM. B 4acTHOCTH, Mpu OlleHKe / MPOEeKTUPOBaHUH 0€30MaCHOCTH
HeO6XOI[I/IMO YUYUTBIBATE NOCICACTBUA OTKIIFOUCHUA npeo6pa30BaTeJI$[ HaCTOTBI BO BPEMA HOpMaJ’IbHOfI
paboThl, a TaKXKe TO, MPUBOIMT JIU 3TO K OE30MaCHOMY MOJIOKEHHIO OCTAHOBKH 0€3 MOBPEKACHHSI
MAIINHbI, CMEKHOTO 000PYIOBAHHUS U ONEPATOPOB / MOIB30BATENEH MALTMHBI. JTa OTBETCTBEHHOCTD
JIEKUT Ha TI0JIb30BaTEJI€ UIM UHTETPATOPE €ro CTaHKa / TEXHONOTUYECKOH cucTeMbl. CUCTEMHBII
uHTErpaTop / pa3paboTUHK JOJIKeH YOSIUTHCS, YTO BCSI CUCTeMa Oe30MacHa U CIIPOSKTUPOBAHA B
COOTBETCTBHH C COOTBETCTBYIOIIUMU cTaHnapramu Oe3omnacuoctu. Kommanms UTIC u aBTOpU30OBaHHBIE
AUCTPUOBIOTOPBI MOTYT MPEIOCTABUTH PEKOMEHIAIMH, CBSI3aHHbIE MPeoOpa3oBaTeieM YacTOThI, AJis
obecredeHus: AOJATOCPOUHOTO OE30MACHOTO SKCILTYaTHPOBAHMSL.

m DJIEKTPpUUECKU MOHTaX - bezonmacHOCTh
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Puck mopaskeHus1 3IeKTPHYECKUM TOKOM BCErIa MPUCYTCTBYET B MPeoOpa3oBaTesie 4YaCcTOThI, BKIIFOYAs
BBIXOHOHN Kabenb, BeNyIUi K Ki1eMMaM Buratens. Ecim pe3sucTopel AMHAMHUYECKOTO TOPMOXKEHUS
yCTaHOBJIEHBI BHE ITPpeoOpa3oBaTelisi 4aCTOThI, HEOOXOIUMO COONIOATh OCTOPOKHOCTD B OTHOLIEHUH
KOHTaKTa C TOPMO3HBIMU PE3UCTOPAMH, KJIIEMMAaMH, KOTOPBIE HAXOASITCS MOJ BBICOKUM MOCTOSTHHBIM
HaIpsDKEHUEM U TIOTeHIIMAIBHO OMacHBI 1uist sku3HU. Kabenn ot npeobpazoBareness 4acTOThl K Pe3HCTOpPaM
JUHAMUYECKOTO TOPMOXKEHUS AOJDKHBI UMETh BOMHYI0 U30OJISILUIO, TOCKOJIBKY HAMPSIKEHUE MOCTOSTHHOTO
TOKa 00br4HO cocTasisieT ot 600 o 700 B mocrosinHOrO TOKa. Ha mpeoOpa3oparesie 4acTOThI AOJKEH
OBITh YCTAHOBJIEH Pa3beAMHNUTENb UCTOYHHKA MUTaHus. [lepen cHaTHeM 000 KpbIKH mpeodpa3oBaTess
YaCTOTHI WM TIepeN MPOBEAEeHNEM KaKUX-THO0 padoT 1o 00CIyKUBAHHIO HEOOXOIUMO OTKITFOUUTh
MUTaHUE OT CETH C MOMOIUBIO pa3beAUHUTENA. HakOMIeHHBIN 3apsA B KOHACHCATOPAX UIUHBI IOCTOSIHHOTO
ToKa npeodpaszoarenst yacToTsl ¢ [ITM MokeT MPUBECTH K JIETAIBHOMY UCXOAY TOCIE OTKITFOUSHHS
NUTAHUS TIEPEMEHHOTO ToKa. ICTOUHHK MEpEeMEHHOT0 TOKa JOJKEH OBITh OTKIIIOYEH T10 KpaifHel Mepe 3a
10 MuHYT 10 Havasa JFObIX padoT, MOCKOJIBKY HAKOTUIEHHBIH 3apsa OyIeT pa3psoKaThes uepes
BHYTPEHHUI CTPABIUBAIOLINI PE3UCTOP, YCTAHOBIECHHBIN HA KOHAEHCATOPAaX WIHWHBI TOCTOSHHOIO TOKA.
IIo BOBMOXXHOCTH PEKOMEHAYETCS IPOBEPATH HANPS)KEHNE HA LIMHE TOCTOSTHHOIO TOKA € MOMOILBIO
WU3MEpUTEIsi NOCTOSSHHOTO HANPsDKEHUs Ieper] JOCTYIIOM K MOCTY IIPUBOZA NEPEMEHHOro Toka. Eciu Bxon
npeoOpaszoBareses YaCTOThI MOAKIIOYEH K 3JIEKTPOCETH € IIOMOIIBIO BHJIKH M PO3ETKHU, TO MPH
OTKJIFOYEHHNH BUJIKH U PO3ETKH, UMEITE B BUY, YTO KOHTAKTHI IITEKEPA MOTYT ObITh OTKPBITHI U
BHYTPEHHE TIOZIKJIFOUEHBI K KOHACHCATOPaM IIHHBI TOCTOSIHHOTO TOKA (Yepe3 BHYTPEHHUH MOCTOBOM
BBINPSIMHUTENb TP 00paTHOM cMerneHun). [lonokanre 10 MUHYT, 4TOOBI HAKOTIEHHBIH 3apsiy B
KOH/IGHCATOpaxX LIMHBI TIOCTOSTHHOTO TOKA PACCEsUICs Ha PE3NCTOpax, MPEeKae YeM HauuHaTh paboTy ¢
MIPUBOJIOM IIEPEMEHHOIO TOKA.

m OnacHOCTb MOpPaKeHUs! SJIEKTPUUECKUM TOKOM

Yb6enurech, 4TO MPOBOA 3ALIUTHOTO 3a3€MJICHNSI COOTBETCTBYET TEXHUUECKUM CTaHAAPTaM U MECTHBIM
npaBUiIaM TEXHUKH Oe3omnacHOCTH. [ToCKONbKy TOK yTeuky npesbimaet 3,5 MA Bo Beex moaensix, IEC
61800-5-1 ycraHaBnuBaet, 4To JUOO UCTOYHUK MTUTAHUS JOJKEH aBTOMATHUYECKU OTKIIFOYAThCS B Cllydae
0OpbIBa MPOBOZA 3ALIUTHOTO 3a3€MJICHHS, JINOO MPOBOJ 3ALIUTHOTO 3a3€MJICHUS TOJDKEH OBITh C
nonepedHbIM ceueHueM He MeHee 10 mm. 2 (Cu) nim 16 mm2 (Al). Unn ucnons3yiite nsa nposona PE, u
KaKIbIH TIPOBOA JOJDKEH HE3aBUCHMO YAOBIETBOPsITH TpebosanmsM IEC. HecoOmonenne MoxxeT
MIPUBECTH K CMEPTHU UJIH Cepbe3HbIM TpasmaMm. [Ipy nernonb3oBaHUM aBTOMAaTUYECKOTO BBIKJIFOUATENS
YTEUKH Ha 3eMJIE0 HCIIOJIB3YHTE 3aIIUTHOE YCTPOUCTBO, padoTaromiee ot ocrarouHoro Toka (Y30) tuna B
(aBTOMATUYECKHIA BBIKIIIOYATENb, KOTOPBIH MOXKET OOHApYKUBATh KaK MEPEMEHHBIN, TaK U TOCTOSTHHBIN
TOK). TOK yTe€UKkH MOXKET MPUBECTH K HEMPABHIbHOH paboTe He3aIMIIEHHbIX KOMIIOHEHTOB. Eciu

BO3HHUKIJIA 3Ta npo6neMa, YMEHBIINUTEC HECYIIYIO YaCTOTY, 3aMEHUTC COOTBETCTBYIOIINE KOMITIOHCHTBI
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napamerpa P3.14.
e 1: Anajnorobsiii Bxon All;

e 5: IlpenycranoBieHHOE 3HaueHUE 3afaHus ECnM MCTOYHMK 3aaHUs HAIMPSIKCHUS UCIONB3YETCS OJIs
3aMaHusl MPEAyCTAaHOBJICHHBIX 3HAYEHUH, HEOOXOOMMO HACTPOUTh mapamerpel rpynmnsl P4 u PC s
ONnpeneaeHnsl COOTBETCTBYIOIIErO COOTHOLICHUS] MEXIY CUTHAJIOM 3aJaHUs U 3aJlaHHBIM HAIMPSKCHUEM.
100.0% BenuuuHBI MPEAYCTAHOBJIEHHOTO 3HAY€HUs 3aJaHus B rpynnenapamerpoB PC cooTBeTCTByeT
BEJINYMHE HOMHHAJIBHOTO HAIPSDKEHUS] IBUTATEJIS.

e 6. Pexxum PLC Ecnm ucTouHuk 3amaHusi HanpspkeHust paboraer B pexkume PLC, HeoOxommmo
HacTpouTh napameTpsl rpymnmnsl PC nis onpeneneHus 3a1aHHOTO 3Ha4€HUs BBIXOTHOTO HAIPSDKEHUS.

e 7. IIM/1-perynarop BrIxonHOE€ HampsDKEHUE 3a0a€TCs UCXOAS U3 MapaMeTPOB 3aKPBITOO KOHTypa
[MHU]I- perynsaropa. bonee nogpobHyr0 WHPOPMAITHIO MOXKHO MOCMOTPETh B ONMUcaHuu mapameTpos [T ]1-
perynsropa (rpymnma mapamerpos PA).

e 8. 3ajaHue HampsDKeHUs C TIOMOIIBIO JUCTAHLIMOHHONW CBA3M BbIXOJHOE HampsbKeHHE MOXKET
3a7aBaTbCsl C TOMOLIBK) KOHTPOJIEpAa BEPXHENO YPOBHS NPH HCMNONB30BAHUU COOTBETCTBYIOLIETO
MIPOTOKOJIA CBA3U. MICTOUHMK 3a8aHus HAPsKEHUs [TPU 3aJaHUH Yepe3 OTAEIbHbIN KaHaJl HACTPAUBAETCs
AHAJIOTUYHO HMCTOYHUKY 3alaHusl 4acToThl (CM. HacTpoiiky mapamerpa P0.03). 100.0% BemuunHbI
3a7aHUs B KQXXIOM U3 PEKUMOB COOTBETCTBYET BEJIMYMHE HOMHHAJIBHOIO HANPsLKEHMs ABurarens. Ecnn
BEJINYMHA 33JJaHUs] YCTAHOBJIEHA C OTPULIATENIbHBIM 3HAY€HHUEM, TO BBIXOJHOE HAIPSDKEHUE ONPENeNsaeTcs
e¢ abCOIOTHBIM 3HAYEHHEM.

Bpems 0,0 ~ 1000,0 c 0,0
HapacTaHHsI
HaITPSDKeHUsI
P3-15 |npu
IOMOJHUTEJbH
OM HCTOYHHKE
3amaHus

Bpewms cnaga 0,0 ~ 1000,0 c 0,0
HaIPsKEHUS
npu
JIOTIOJTHUTEIbH
OM HUCTOYHUKE
3a7aHUS

P3-16

ITapamerp P3.15 o3Hawaer Bpemsi, koTopoe MoTpedyercs, YTOOBI BBIXOMHOE HANpPsDKEHHE BO3POCIO OT
3HaueHus1 0 B 10 HOMHHAJILHOTO 3HAYEHUST HANPsDKEHUs nBurarens (Benmuyduna t1 Ha puc. Hioke).
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¢bynkuu DI2
p4-0p | Deroop 0~ 59 9
¢bynkun DI3
Bribop
P4-03 dyHxian DI4 0~59 12
Bribop
P4-04 dyHxan DIS 0~59 13
p4-05 | Deroop 0~ 59 0
¢bynkuu DI6
P4-05 | DProoP 0~ 59 0
¢bynkuu DI7
p4-07 | Derbop 0~ 59 0
¢bynkun DI
p4-08 | DProop 0~ 59 0
¢bynkuu DI9
p4-0g | Buioop 0~ 59 0
¢ynakuu D110
0: Her pynxumm
1: Ismwxkenue Bnepen (FWD)
2. JIsmwxenen Hazan (REV)
3. TPEXIpPOBOAHOE YIIPABJIEHUE
4. Tomuexk Briepen (FJOG)
5 . Tomuek Ha3an (RJOG)
6. Knemma BBEPX
7: Knemma BHU3
8: cBOOONHBIN BHIOET
9: aBapuiinbiii copoc (CBPOC)
10: may3a RUN
11: BHenrHsisi HEHCTIPaBHOCTh, HOPMAJIBHO paszoMkHyTa (NO)
12: MHoro-¢yHKIMOHaIbHAs KiieMMa |
13: MHOro-¢pyHKIHOHAIbHAS KlIeMMa 2
14: MHoOro-($yHKIHOHAIbHAS KJIeMMa 3
15: MHoro-¢pyHKIHOHabHAS KileMMa 4
16: KnemMa 1 ayist BBIOOpa BpeMeHU pasroHa / 3aMemJieHust
17: KnemMa 2 ayist BBIOOpa BpeMEHU pasroHa / 3aMemJIeHuUs
18: IlepexntoueHne HCTOYHNUKA YAaCTOThI
19: ounctka Hactpoexk BBEPX u BHU3 (knemmebl, Ki1aBuarypa)
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20: nepexnroueHne HCTOYHHUKA KOMaHbl Tepmunan 1

21: yckopeHue / 3amenieHue

22: Ilay3a PID

23: Copoc craryca PLC

24: I1ay3a xonebaHuii (HAMOTKH)

25: Bxon cuerunka

26: COpoc cueTunka

27. BBOI CYETYMKA JIUHBI

28: COpocC IIMHHBI

29: KoHTpONb KpyTSIIEr0O MOMEHTA 3alpeLieH

30: MmmysnbcHBIN BXOX (HOCTyTEeH Tosbko st DIS)

31: 3apesepBUpOBaHO

32: HemenneHHOE TOPMOXKEHUE MOCTOSTHHBIM TOKOM

33: BHewHsis HEMCTIPABHOCTD, HOPMaJIbHO 3aMKHYThIHN (NC) BXOI
34: I3MeHeHne 4acTOThI 3aMpeleHo

35: ObparHoe HanpasneHue aerictust PID-perynsatopa

36: Buemnss knemma CTOII 1

37: Kniemma nepekJiroueHus] UICTOYHUKA KOMaHAbI 2

38: Uurterpanbhas cocrasistowmas PID orkmtrouena

39: IlepexitoueHre MeKAy UCTOUHUKOM OCHOBHOM 4acTOTHI X U 3aJaHHON 4aCTOTOU
40: IlepexroueHrue MEKIYy UCTOYHUKOM BCIIOMOTAaTEJIbHOM 4aCTOThI Y U 3aJaHHON 4aCTOTOM
41: Knemma Be1OOpa nsuratens 1

42: 3ape3epBUPOBAHO

43: Ilepexnrouenne napamerpos PID-perynsatopa

44: Ommbka 1, onpeneneHHas MoJb30BaTeNIeM

45: Omnbxa 2, onpeneseHHas! MoJIb30BaTeIeM

46: IlepexiroueHne yrpaBIeHHsI CKOPOCTBIO / KPYTALIUM MOMEHTOM
47: DKCTpeHHass OCTAHOBKA

48: Knemma BHemnero CTOIT 2

49: TopmorkeHHE TOCTOSHHBIM TOKOM C 3aMEJJICHUEM

50: OunctuTth TeKyuiee Bpemst padoThl

51: JIByxnpoBOIHOE / TPEXIIPOBOAHOE TEPEKITIOUCHNE

52: OOparHas 4acToTa 3amnperieHa

53-59: 3apesepBUpOBaHO

e VIpaBJjieHHE NPeayCTaHOBJICHHBIMU CKOPOCTSAMHU
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P5-01

Bri6op
¢yukmu FMR
(BBIXOMHAS
KJIEMMa C
OTKPBITBIM
KOJJIEKTOPOM)

l

0~41

P5-02

Bri6op
byHKLIIHN pene
(T/A-T/B-T/
9

P5-03

Bri6op
byHKIMN pene
KapThbl

pacimpeHus
(P/A-P/B-P/C)

P5-04

Bri6op
¢dyrxmuu DO1
(BBIXOOHAS
KJIeMMa C
OTKPBITBIM
KOJIJIEKTOPOM )

0~41

l

P5-05

Bri6op
byHKIH
KapThbl
pacUInpeHust
DO2

o
l

41

~N N RN = O

. HET BbIBOAA
. mpuBOx paboTaer
. HEHCTIPABHOCTb

. HaCTOTa JOCTUTHYTa

. Berxog onpenenenust yposHst yactoTel PDT1

: Pabora ¢ HyneBol CKOpPOCTBIO (TIPHU OCTAHOBKE HET CpadaThIBAET)
- IlpenynpeskneHue o neperpysKe ABUraTess
. IpeBapUTEIbHOE MPEAYNPEKACHHE O eperpy3Ke MpUBOAa MePEeMEHHOIO TOKa

8. JIOCTUTHYTO YCTAHOBJICHHOE 3HAY€HUE CUETUNKA

9: JIOCTUrHYTO HA3HAYEHHOE 3HAYECHUE CUEeTA

10: anuHa 1OCTUTHYTA
11: ouka IJIK 3aBepiien

12: JlocTurHyTO CyMMapHO€ BpeMsi paboThI

13: IIpenen yacToThl

14: OrpannyeHue KpyTALIEr0O MOMEHTA

15: ToTtoBHOCTB K pabore
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Bpems
3aJ1epPIKKU
P6-12 |topmoxenuss 0.0 ~100.0 c 0,0
MOCTOSIHHBIM
TOKOM 2

YpoBeHb
TOPMOYKEHUST
P6-13 | TP
ITIOCTOAHHBIM
TOKOM 2

0~ 100 % 50

Bpems
TOPMOXKEHUS
P6-14 TP
MOCTOSIHHBIM
TOKOM 2

0.0 ~100.0 c 0,0

e P6.11 HavanbHast yacToTa TOPMOKEHHUSI TOCTOSIHHBIM TOKOM 10 OCTaHOBKU B Tedenne npouecca
TOPMOXKEHUS 1O OCTAHOBKH, MPeoOpa3oBaTesib HAYMHAET TOPMOKEHUE TIOCTOSTHHBIM TOKOM, KOT/Ia
pabodas yacToTa HUXKe, YeM 3HaYeHHe, 3aaBaeMoe napameTpom P6. 11,

¢ P6.12 INay3a nepen TOpMOXKEHHEM TIOCTOSTHHBIM TOKOM 10 ocTtaHoBkH Kornma pabouast uacrora
CHIDKAETCS IO HAYaJIbHOTO 3HAYEHUST YaCTOThl TOPMOXKEHHUSI IOCTOSIHHBIM TOKOM, MTpeoOpa3oBaTeib
BbIZIEPKUBAET O€3 TOKOBYIO May3y M 3aT€M HAYHET TOPMOXKEHHE TOCTOSTHHBIM TOKOM. JTO
MIPEeNOTBPALIAeT TAKUE CUTYallNH, KaK NEPerpy3Ka Mo TOKy IIPU TOPMOKEHUHU NOCTOSTHHBIM TOKOM.

e P6.13 Tox TOpMOXK€HHS 10 OCTAHOBKU JTOT MapaMeTp OIpenenseT 3HadeHHe TOKa TOPMOXKEHUS U
BBIPA)KAETCsI B MPOLIEHTHOM COOTHOIIEHUH OTHOCHUTEIBHO 0Aa30BON BEJINYHHBI:

— Ecniu HOMUHAIBHBIN TOK JBUTATENSI MeHbIIE WK paBeH 80% HOMHHAJILHOTO TOKA MPeo0pa3oBaTes,
0a30BOI BEJIMUNHON ABIAETCS HOMUHAILHBIN TOK JIBUTATEN.

— Ecnu HoMuHaBHBIN TOK aBUTatestst Oonbiie, yeM 80% HOMUHANIBHOTO TOKa npeodpa3oBartesisi, 0a3oBast
BennunHa - 80% HOMUHAJILHOTO TOKA mpeodpa3oBaTers.

¢ P6.14 (Bpemst TOpMOXKEHHSI TOCTOSIHHBIM TOKOM JI0 OCTAHOBKH) DTOT MapaMeTp ONpenetseT
MPOAOJKUTENBHOCTE TOPMOXKEHHUS TOCTOSHHBIM TOKOM. Eciin 5T0T napametp pases 0, TOpMOKeHHE
MOCTOSTHHBIM TOKOM HE IIPOUCXOMHT.
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3HAUEHHE NapaMeTpa CleayeT yCTAHOBUTH PaBHBIM 1.

Ecnn Heobxonumo npuopuTteTHOE BKIIOYeHHE peskuma JOG ¢ MOMOIIBIO BXOAOB MPeo0pa3oBaTeis, TO

P8-28

3uauenue
OTCJIEKUBAEMO

U1 4aCTOTBI
(PDT2)

0,00 ~ MakcUMaIbHas 4aCTOTa

I'n

50,0

2

P8-29

I'ncrepesuc
OTCIIEKMBAEMO
1 4aCTOTBI
(rucrepesuc
PDT2)

0,0 ~ 100,0 (ypoBuss PDT2)

%

5,0

uHpOpMaLuio cM. B onucannu napamerpos P8.19 u P8.20.

OyHKUMS OOHAPYKEHUS YaCTOTHI siBIsieTcs aHasornaHoit pynkumnu FDT1. Bonee nonpoGHyro

P8-30

Suauenue
YaCTOThI
OTCJICKUBAHUS
1

0,00 ~ MakcUMaIbHas 4aCTOTa

I'n

50,0

2

P8-31

3HaveHue
AMIUTATY/IbI
YaCTOTHI
OTCJIC;KUBaHUA
1

0,0 ~ 100,0 (MakcHMaIbHOM YaCTOTHI)

%

0,0

P8-32

3uauenue
YaCTOThI
OTCJICKUBAHUS
2

0,00 ~ MakcUMaIbHas 4aCTOTa

I'n

50,0

2

P8-33

3HadeHue
AMTUTATY/IbI
YaCTOTHI
OTCJIC;KUBaHUA
2

0,0 ~ 100,0 (MakxcUMaIbHOM YaCTOTHI)

%

0,0
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3aLUTHI OT
HEHUCIPABHOCTH
1

OcranoBka o
MHEPLUU

OcraHoBKa B
COOTBETCTBHHU  C
PEKUMOM
OCTAaHOBKH

IIponomxenune
JABMKCHUA

Pa3psan necsatkos

ITorepss  ¢daser  Ha  BXOmE
(12=E.ILF)

OcraHoBKa mo |
VHEPLUU

OcTraHoBKa B
COOTBETCTBHH  C|,
PEKUMOM

OCTAaHOBKH

Pa3psn coren

IToreps da3sl Ha BBIXOAE

(13=E.oLF)
OcraHoBka o 0
VHEPLUU
OcranoBka B
COOTBETCTBUU C 1
PEKUMOM
OCTAHOBKHU

Pa3psn Teicsau

Brewnss ommbka (15=E.EoF)

OcraHoBKa mo|
MHEpPLUU

OcraHoBKa B
COOTBETCTBHH  C|,
PEKUMOM

OCTAHOBKH

Paspsan  nmecatkos
ThICAY

OH_II/I6Ka I[PICTaHL[PIOHHOfI CBsA3U
(16=E.CoF1)
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OcranoBka o

0
UHEPLIIH
OcraHoBKa B
COOTBETCTBHM €|
PEXKUMOM
OCTaHOBKH
P9-48 | Bribop HeucnpasHocThb 00000
NEHUCTBUSA Pa3psiag necsTkoB | 3HEPrOHE3aBUCHUMOM NMaMATH
3aIUTHI OT (21=E EEP)
HEUCIPaBHOCTHU
2 OcTaHOBKa 1O 0
UHEPLIIH
OcTtaHoBKa B
COOTBETCTBUHU C 1
PEXKUMOM
OCTaHOBKH
Paspsin coten 3ape3epBUPOBAHO
Paspsn TeicAu ITeperpes nsurarens (45=E.oHt)
OcTtanoBka 1o 0
UHEPLIH
OcTtaHoBKa B
COOTBETCTBUHU C 1
PEXKUMOM
OCTaHOBKH
IIponomxenue )
TBYDKEHHST
Paspsan necatkoB | JlocTHKeHHE CYMMapHOTO
TBICSY BpeMeHHu paborsl (26=E.ArA)
OcTtaHoBka 1o 0
UHEPLIIH
OcTtaHoBKa B
COOTBETCTBUHU C 1
PEXKUMOM
OCTaHOBKH
IIponomxenue 2
TBYDKEHHST
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P9-49

Bri6op
IeHlCTBUS
3aIHUTHI oT
HEUCIIPaBHOCTHU
3

Pa3psan enunnig

Ommbka 1, 3agaBaemast
nonp3oBaresiem (27=E.USt1)

OcTaHoBKa 110
VHEPLUU

OcTaHOBKa B
COOTBETCTBUHU C
PEKUMOM
OCTAaHOBKH

IIponomxenue
ABHUXKCHUA

Ommbka 2, 3agaBaemast

Paspsin necsTkoB | MONBb30BaTEIEM
(28=E.USt2)

OcraHoBKa 110 0

1515 (S 00805051

OcraHoBKa B

COOTBECTCTBUU C 1

PEKUMOM

OCTAHOBKU

IIponomxenue )

ABUKCHUSA

Pa3psn coren

JlocTrkeHne CyMMapHOTO
BPEMEHU BKJIIOUEHUS

(29=E.APA)
OcraHoBKa 110 0
1515 (S 00805051
OcraHoBKa B
COOTBCTCTBUU C 1
PEKUMOM
OCTAHOBKHU
IIponomxenue )
ABHUKCHUSA

Paszpsa TeiCsAY

Henonyctumo manas Harpyska
(30=E. ULF)

OcTaHoBKa 110

0

00000
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HUHEPLUHU

OcraHoBKa B
COOTBETCTBHUHU C

1
PEKUMOM
OCTaHOBKHU
IIponomxenue 5
ABHUXKCHUA

Pa3psan necsatkos
ThICAY

IMoreps obparnoii cesizu [T ]1-
peryasitopa npu padorte

(31=E.PID)
OcTtaHoBka 1o 0
UHEPLIIH
OcTtaHoBKa B
COOTBETCTBHH C |
PEKIMOM
OCTaHOBKH
IIponomxenue )
TBVKCHHUS
P9-50 |Beibop Henonycrumas ommbka mo 00000
. Paspsan enunnig -~
necTBus ckopoctu (42=E.SdL)
3aIUTBI OT
HEUCIIPABHOCTH | QCTaHOBKA I10 0
4 MHEPLIUH
OcTtaHoBKa B
COOTBETCTBHH C |
PEKIMOM
OCTaHOBKH
IIponomxenue )
IBVKCHHUS
Paspsit AecSTKOB IIpesrilIeHne NOMYCTUMOMN
P ckopoctu asurarens (43=E.oSF)
OcTtanoBka 1o 0
HUHEPLIIH
OcTtaHoBKa B 1
COOTBETCTBHH C
PEKIMOM
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MPEBbIICHUA
CKOPOCTH

Bpems
obHapyxenus: | 0,0: HE OTCIEKUBACTCS 0,1~
npesbiienuss 60,0

CKOpPOCTHU

P9-70

Kos¢pdpuument
ycunennsa Kp
npu pabote ¢
P9-71 | kparkospemenn O~ 100 0 40
BIM
npornagaHueM
TUTAHUSI

HurterpanpHelii
KO3 PUITHEHT
npu pabote ¢
P9O-72 | kparkospemenn O~ 100 30
BIM
nponagaHueM
MTUTAHUS

Bpems
3aMeNJIeHus ¢
KpPaTKOBPEMEHH
BIM
MPONaJaHUEM
MUTAHUS

P9-73 0.0 ~300.0 c 20,0

2

IIpu KpaTKOBPEMEHHOM OTKJIFOYEHUHW NMUTAHUS WU BHE3AITHOM NMaACHUN HANPSDKCHUs] [TUTAHUs,
HaNpsDKEHUE B 3BEHE MOCTOSIHHOTO TOKA NMPeodpa3oBaTesis TaKkKe CHIDKaeTCs. JTa (PyHKIHS TO3BOJISIET
npeoOpa3oBaTeo KOMIIEHCHPOBATh KPATKOBPEMEHHOE CHIDKEHHE HANPSKEHHSI B 3BEHE MOCTOSIHHOTO
TOKA 32 CUET YMEHbIIEHHSI BLIXOIHOW YaCTOTHI TAKUM 00pa3oM, 4ToObI mpeodpa3oBareb
¢byHKUMOHMPOBaJT OBl B HENIPEPBIBHOM peskuMe. IlapaMeTpbl HACTPOMKH perysaTopa, KOTOPBIH
AKTUBUPYETCS MPU KPATKOBPEMEHHOM OTKJIFOUeHUH nutanus: P9.71...P9.73

e Eciu napametp P9.59=1, npu kpaTKOBPEMEHHOM OTKJIFOUEHUH MUTAHUS WIM BHE3AITHOM NaAeHUN
HaNpsDKEHUs Ipeodpa3oBaTesb HAaYMHAET npoLecc TopMmoxkeHus. [locie Toro, kak HanpsHKEHUE B 3BEHE
MOCTOSTHHOTO TOKAa BOCCTaHABIIMBAETCS, TPEOOPa30BaTENb HAYMHAET IMPOLIECC YCKOPEHUs 10 3aJaHHOMN
4yacToThl. Eciii HanpsbKeHne B 3B€HE MMOCTOSTHHOTO TOKA OCTAeTCs CTAOMIIbHBIM B TEUEHHE BPEMEHH,
MIPEBBILIAIOIIEM 3HAYeHHE, 3af1aBaeMoe napamMerpom P9.61, To cuntaercs, 4To HapsiKEHUE B 3BEHE
MOCTOSTHHOTO TOKa BOCCTAHOBUJIOCK.

e Eciiu mapametp P.9.59=2, npu KpaTKOBPEMEHHOM OTKJIFOUCHUH MTUTAHMS WIM BHE3AIMHOM MaJeHUHU

HANpsDKEHUs Tpeodpa3oBaTesib HAUMHAET MPOLIECC TOPMOXKEHHS 10 OCTAaHOBKH. Bo300OHOBIEHNE paboTHI -

yepes komanay Ilyck.
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300 dut/c 0

600 dut/c 1

1200 Gur/c 2

2400 out/c 3

4800 ourt/c 4

9600 6ur/c 5

19200 Gur/c |6

38400 dur/c |7

57600 but/c |8

115200 6ur/c |9

CumMmBon

0: 8-N-2 1: 8-E-1
PD-01 | bopwara 2:8-0-1 3:8-N-1 0
IaHHBIX
PD-02 JlokanbHbIN 0: IHUpOKOBEINATENbHBIN afpec; 1
azmpec 1~247
PD-03 | SaACPIKKa 0~ 20 mc 2
OTBETA
PD-04 Taiim-ayT 0,0 (HeaKTHBHO); 0,1 ~ c 0.0
CBsI3U 60,0
Paspsp enunuL: 0: He
PD-05 liizzloxon CTaHIAPTHBIN POTOKOJI MOIOac 31
1: craHgapTHBIN MPOTOKON Moabac
Pazpemenue
PD-06 |toxka, untaemoe |0: 0.01 1: 0.1 0
NP CBS3U
0: oHOBOE MIpOrpaMMHOE OOeCTIeUeHIe
PD-07 |Peseps3aBoma |aKTHBHO 1: ®oHoBoe 0
nporpaMMHoOe 0OecrieueHne He aKTUBHO
Bpems
PD-og | Ounammi 0,0 (HeakTHBHO), 0,1 ~ c 0.0
cBsA3M ¢ kaproi | 60,0
paciiupeHust
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@yHKLMSA OBICTPOrO TOKOOTPAHMUEHHS] MOJKET MAKCUMAJIbHO CHU3UTh BO3MOJKHOCTb BO3SHUKHOBEHUS
aBapuii, CBA3aHHBIX C MMPOTEKaHHUEM CBEPXTOKa MpH padore mpeodOpaszosarens. OQHAKO, HACTasi AKTUBALHS
TOKOOTPaHMUEHUs C OMOIIbI0 BHyTpeHHel cxeMbl IGBT- TpaH3ucTOpoB MOXKET BbI3BaTh UX neperpes. B
3TOM cily4ae, mpeoOpas3oBareib BbiaeT cucteMHyro omnoky 40=E.CbC, uro yka3bpiBaeT Ha He
nomnyctumelii pexxuM B IGBT- Tpan3ucTopax u HeOOXOOMMOCT B OCTAaHOBKE pabOThI MpeodpazoBaTeIsy.

MakcuMabHbI
i

A5-05 |kos¢pduument |100~110 % 105
BBIXOTHOT'O

HaIlPAXKEHUA

ITopor
A5-06 |monmxkennoro |300.0 ~600.0 B 350,0
HAITPSDKEHYST

DTOT mapameTp HCIOIb3YETCsl sl yCTAHOBKHM TIOPOTOBOTO 3HAYCHUS [IJIs1 UACHTU(UKALIH TOHUKEHHOTO
HANpPsDKEHUS B 3B€HE MOCTOSIHHOTO TOKa, U opmuposanus npenynpexaeans 9=E.LU. ITopor
HANpPsDKEHUs B IPeoOpa3oBaTessax pa3InyHbIX KJIACCOB COOTBETCTBYET PA3HBIM 3HAUCHUSIM.

Bri6op pexuma
ONTUMH3ALHU
st

BEKTOPHOTO L p . op
A5-07 : PexxuM onTumusanuu . Pexxum

pexuMa
OINTUMH3ALIUHA 2
VIIPaBJIECHUS

0e3 maruuka
oOparHoii
cBs3u SVC

1: Pexxum onrrumuszaniu 1 ncnone3yercs, koraa TpeOOBaHuUs K JIMHEHHOCTH YIIPABIEHHUS KPYTSALIUM
MOMEHTOM BBICOKH.

2: PexxuM onTUMHU3aLUH 2 UCTIONB3YETCs, Koraa TpeOOBaHUS K CTAOMIbBHOCTH CKOPOCTH BBICOKH.

A5-08 3apesepBUpoBa
HO
ITopor

A5-09 |mepenanpsixen |200,0~900,0 B 820,0
usi
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Uo-11 Hanpsoxenne Ha BxogHOH KieMMe yrpasierus Al3 B

Uo-12 3Ha4YeHHe CUETUHKA

Uo-13 3HaYeHe IJIMHHBI

uo-14 3HaYeHne CKOPOCTH 1 06/muH

uo-15 Ycraska [TH/-perymsitopa 1,00%

U0-16 Obparnas cesi3b [T ]1-perynsitopa 1,00%

uo-17 Oramn padors [TJIK

Uo-18 YacTora BXOIHBIX UMITYJIHCOB k't

UO-19  CkopocTb 00paTHOI CBsI3H I'n

U0-20 Ocrasieecst BpeMst paboThI. 0.1 i
HUcnonb3yeTcs npu OTCYeTe BPEMEHH

U0-21 Hamnpsixenue Al 1 1o koppekiuu 0,01B

U0-22 Hamnpsixenue Al 2 1o koppekuu 0,01B

UO-23  |Hampsokenue Al 3 10 Koppekiuu 0,01B

U0-24 JluneitHass CKOPOCTH M/muH

UO-25 | CymmapHOe BpeMsi BKJIIOUEHHSI Mun

UO-26 |CymmapHoe Bpemst paboThI Muu

UO-27 Yacrora MIyJbCHOIO BXOAA I'm
3HaueHHe, yCTAaHOBJIEHHOE C TIOMOIIBIO MPOTOKOJIA CBSA3HU!

U0-28 OTo0pakaroTcsi JaHHBIE, 3aTMCAHHBIE C TOMOIIBIO TIPOTOKOJIA 0,01%
CBsA3U B peructp ¢ aapecom 1000H

UO-29 | 3apesepBupoBaHo

U0-30 Yacrora X. JIy11 HACTPONKH 3HAYEHUST OCHOBHOM 4aCTOTBI 0.01 Ty
ucnonb3syercs napamerp P0.03

U0-31 BCHOMOFaTeJ'IbHafI yacTora Y. [l HaCTpOHKH 3HAYEHUs 0.01 T
BCIIOMOTaTEeNbHON YaCTOThI UCTIONIB3yeTCsl napametp PO.04
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MoMeHTa win Kpusast V / F He
MOIXOMST.

4. HanpsikeHHUe NUTAaHMS CIIUIIKOM
HU3KOE.

5. Onepanys 3arycka BbITOJHAETCS
Ha BpalllarolleMcsl BUrarele.

6. IIpu yckopeHuHr BHE3AITHO
noOaBJysieTcsi Harpyska.

7. Monens npuBoaa NEPEMEHHOTO
TOKa UMEET CIIUIIKOM MaJIbIii KJ1acc
MOIIHOCTH.

kpuByio V / F.

4: Ybenurech, 4TO MUTAHUE B
HOpME.

5: BeibepuTe mepe3amnyck ¢
OTCJIe)KUBAHUEM CKOPOCTH HITH
3aIyCTHUTE JBUTATENb MOCIIE ero
OCTaHOBKH.

6: Ynamute 10OaBICHHYIO
Harpys3Ky.

7: Beibepure npusox Gonee
BBICOKOTO KJIACCA MOLIHOCTH.

Err03 |Ileperpyska no Toky | 1. KopoTkoe 3aMbikaHie BbIXoAHOH | 1: YCTpaHUTb KOPOTKOE
IpU 3aMeJJIEHUH Lenu. 3aMbIKaHUE.
2. CIMuIkoM MalleHbKOe BpeMsi 2: YBenuubsTe BpeMs 3aMeJICHU.
3aMEIUICHUSL. 3: IIpoBepbTe UCTOUHUK MUTAHUSA U
3. HanpsikeHne MUTaHMA CIIMIIKOM | yOeIHUTEeCh, YTO OH B HOPME.
HU3KOE. 4: Ynamute 10OaBIEHHYIO
4. Bo Bpewms 3amensieHus Harpysky. 5: YcTaHOBUTE
no0aBsieTCsl BHE3AMHAsI HATPY3Ka. | TOPMO3HOM Pe3nucTop.
5. TopMO3HOM pe3UcCTOp HE
YCTAHOBIJIEH.
Err04 |Ileperpyska mo Toky | 1. KopoTkoe 3aMbikaHie BbIXoAHOH | 1: YCTpaHUTb KOPOTKOE
IIPU TOCTOSIHHOM Lenu. 3aMbIKaHUE.
CKOPOCTHU 2. CnuuIkoM HU3KUH YPOBEHb 2. OtperynupyiTe HCTOUHUK
MUTaHUS. MUTaHUs 10 HOPMaJIbHOTO
3. BHe3anHas Harpyska IHanas3oHa.
no0aBJsieTcst BO BpeMs paOoThL. 3: Ynamute noOaBICHHYIO
4. Monenb npuBoAa NEPEMEHHOTO | HArPy3KYy.
TOKa UMeeT CIMIIKOM MaJjibiid kjace |4: Bribepure npuBon Oonee
MOII[HOCTH. BBICOKOTO KJIACCA MOLIHOCTH.
Err05 |Ilepenanpsukenue | 1. HampspokeHue IHHBI MOCTOSHHOTO | 11 3aMEHHUTh HA MOAXOASLIHI
IIPU pasroHe TOKA CJIUIIKOM BBICOKOE. TOPMO3HOM PE3UCTOP.
2. BHewHss cujia AOTIONMHUTENBHO | 2: OTMEHUTE BHEITHEE YCUITUE UJIH
packpyuuBaeT BO BpeMs pa3rOHa. |yCTAHOBUTE TOPMO3HOMH PE3UCTOP.
3. CaumikoM KOpOTKOe BpeMsi 3: YBenuubTe BpeMs pa3roHa.
pasroHa. 4: YcTaHOBUTE TOPMO3HOU
4. TopMO3HOH PE3UCTOP HE PEe3UCTOP.
YCTaHOBIJIEH.
Err06 |Ilepenanpsukenue | 1. HampspkeHue IHHBI MOCTOSHHOTO | 11 3aMEHHUTh HA MOAXOASLIHI
BO BpeMsl TOKAa CJIUIIKOM BBICOKOE. TOPMO3HOM PE3UCTOP.
3aMeJICHUs 2. BHemHss cuna co3aeM MOMEHT | 2: YOepuTe BHELIHee YCUIINe WIn

BO BpeMs1 3aMeJIJICHMUSI.
3. CuiikoM KOpOTKOe BpeMsi
3aMeJIeHMsI.

4. TopMO3HOH PE3UCTOpP HE

YCTAHOBUTE TOPMO3HOHN PE3UCTOP.
3. VBenuubsTe BpeMsl 3aMENJICHUS.
4: YcraHOBUTE TOPMO3HOM
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4acTOThI OOJIBIIETO KjIacca
MOIITHOCTH.

Err12 |Tlotepst ¢asbr  Ha|l. HeucnpaBHOCTB TpexdasHOro 1: IIpoBepbTe NCTOUHUK MUTAHUS.
BXOIle UCTOYHHKA [TUTAHUS. 2—4: obparuTech B CEPBUCHBIIN
2. I1nata mpuBOAAa HEUCTIPABHA. LICHTP.
3. Hencnpasna nnara
MOJIHUE3aLIUThI.
4. IInara ynpasieHysi HEUCTIPABHA.
Err13 Tloteps ¢as3er Ha|l. HeucnpaseH kabenb MexIy 1: ITposepbte Kabenb. 2:
BBIXOZIE npeoOpas3oBarenem u apurareneM. | [IpoBepbTe OOMOTKH ABUraTelIsL.
2. Ilepexoc ¢a3 Ha BbIXOAE, Koraa | 3—4: oOpaTHTeCh 3B CEPBUCHBIN
ABUTATENDb paboTaeT. LEHTP.
3. ITnara mpeoOpasoBaresisi 4aCTOThI
HEUCIIPaBHA. 4.
Heucnpasen IGBT.
Err14 |Ileperpes IGBT 1. CankoM BeICOKast Temreparypa | 1: YMeHbIIHTe TeMmeparypy
OKpY>KaroLIel Cpenpl. OKpY>KaroLIEH Cpeapl.
2. 3a0uT BO3AYIIHBINH QUIBTP. 2: OuyncTuTe BO3AYIIHBIA QUIBTP.
3. BeHTUIATOp OXNAXKAECHUSA 3-5: oOparurech 3B CEPBHUCHBII
MOBPEXKIEH. LEHTP.
4. IlospexxneH Tepmoaatyuk IGBT.
5. IGBT nospexne.
Err15 |HeucnpasuocTtb 1. BHemHuii curHat Copocutb omuoKy.
BHELIHETO HEUCIPAaBHOCTH IOCTYyMAaET Yepes
obopynoBaHus DL
2. BHeutHui curHain
HEUCIPAaBHOCTH MOCTYyMAaET Yepes
VDL
Err16 |Omunbka cesizu 1. I'maBHOE ycTpoiicTBO yrpasienus | 1: IIpoBeprre kabenu TIaBHOTO
HEUCIPABHO. yCTPOICTBA yIpaBIeHUs.
2. Kabenpb cBsi3u UCpaBeH. 2: IIpoBepbTe Kabeu CBs3U.
3. Tun kapTel paclIUpEeHus, 3: Ycranosure PO-28 npaBuibHO.
ycTaHoBJeHHbIN B PO-28, HeBepeH. | 3: YCTaHOBUTE MapaMeTpPhl CBsI3H
4. HenpaBuiabHO yCTAHOBJIEHBI MIPaBUIbHO.
napameTpsl ¢Bs3u B rpynne PD.
Err18 |Omubka [Tnara npeoOpa3zoBares 3ameHuTe MIaTy npeodpa3oBaTes.
OOHapy>KeHHsI TOKA | HEUCIIPABHA.
Err19 |HeucnpasHoCTb 1. ITapameTpsb! nBurarens nesepusl. | 1. [IpoBepsTe mapameTpsl
aBTO HacTpOMKH | 2. IIpeBbilieHne BpeMEeH! nsurarensa ¢ P1-00 mo P1-05.
JIBUTATEIIS HaCTPOWKU ABUTaTE. 2. IIpoBepbpTe MPOBOAKY MEXIY

npeoOpa3oBaTeIeM U ABUraTeIeM.
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Err21 |Ommubka urenust 1 | Hun EEPROM noBpexeH. 3aMeHUTh [IABHYIO TUIATY
3anucu EEPROM VIIPaBJICHUS.

Err23 |Kopotkoe Kopotkoe 3aMblkanue nBuraress Ha | 3aMeHUTh KaOeJ WiIH ABUTaTeb.
3aMbIKaHUE HA Maccy.
3EMJTEO

Err26 | locturnyto CymmapHoe Bpemst paboThI OuucTyuTe 3anKCh, BHITOTHUB
CyMMAapHOE BpeMsl | 1OCTUIIO 3HadeHus P8-17. VHULMATIU3ALUIO [TapameTpa
paboTsl (ycranosure PP-01 Ha 2).

Err27 |Omubka 1, 1. Onpenensiemsrii monp3oBareneM | COpoCUTh OMHOKY.
orpeaeseHHast curHai omuOku 1 BBOAMTCS yepe3
MOJIb30BATENEM DL 2.

OmnpenensieMblii MOJIb30BATENIEM
curHai omuOku 1 BBOAMTCS yepe3
VDL

Err28 |Omubka 2, 1. Onpenensiemsiii monp3oBareneM | COpOCUTH OMTHOKY.
orpeaeseHHasl CHTHaJ OIIMOKU 2 BBOAMTCS Yepe3
MOJIb30BATENEM DL 2.

OmnpenensieMblii MOJIb30BATENIEM
CHTHaJ OIIMOKU 2 BBOAMTCS Yepe3
VDL

Err29 | locturnyro CymMMapHOe BpeMsl BKJIFOUECHUS OuucTyuTe 3anKCh, BHITOTHUB
CyMMapHO€  BpeMs | JOCTUIIO 3HadeHus P8-16. VHULUAIU3ALUIO [IapameTpa
BKJTFOUEHHS (ycranosure PP-01 Ha 2).

Err30 |Heucnpasuocts npu |[Iponananue Harpy3ku, Bo Bpemsi | [IpoBepbTe coenMHEHNUE MEXKIY
OTKJIFOYEHUH paboThI. JBUraTeNIeM U HArpy3KOM.
Harpy3Kku

Err31 |Iloreps oOparnoit | OOparnas cesizb [IM/I-perynsitopa | [IpoBepbTe curras oOpaTHO# CBA3U
ces3u [1IM]] BO HIKe, ueM y PA-26. [T /I-perynsaTopa Uiu yCTAaHOBUTE
BpeMst padOThI PA-26 Ha npaBUJIbHOE 3HAYEHUE.

Err33 Ilaysa mpuema cBsizu | 1. Ocnabnenue nposoaku BHyTpu | 1. HageskHo moncoenuHute BCe
BHYTpH ILIATHI npeoOpa3oBaresist YaCTOThI. npoBOA.
npeobpasoBarens 2. IInara nmpuBoaa npeodOpaszosarens |2-3: oOpaTuTech B CEPBUCHBIN

YaCTOThI HEUCIIPABHA. LIEHTD.
3. Ilnata ynpasieHuss HEUCNIPABHA.
Err40 |IIpenen mo Toky 1. Harpy3ka clWIIKOM BenHMKa Wi | 1 YMEHBIINTE HArpPy3Ky,
POTOp 3a0JIOKMPOBAH. NPOBEPHTE ABHUIATEIb, WIH
2. IlpeobpasoBarens nMeeT MIPOBEPETE MEXAHU3M, HE
CJTUIIKOM MAJIbIi KJIACC MOLIHOCTHU. |OJIOKUPYET JIU OH POTOP.
2: Breibepure npeobpaszoBareib
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BKJIFOUECHHH. KOHTAKT. B CEPBHCHBIN LIEHTP.
2. Ilnara ynpasneHus nopexxaeHa. |2: OOpaTurech B CEpBUCHBIN LIEHTP.
3. Koporkoe 3amMbIkaHie OOMOTKH 3: IIpoBepbTe ABUraTEb WM 3aMEHUTE €r0
IBUTATEIIs] UM KaOesst IBUTATeNsl Ha | M IPOBEpETE Kadenb ABUraTelsl.
3EMITIO. 4. IlpoBepbTe 3M€KTPONUTAHUE COMNIACHO
4. Hanpsi>xeHHe MUTaHKS CIMIIKOM | miase 1.3.
HU3KOE.
«Err23» 1. IBurarenb uiu BeIxonHbIe kabenu | 1. U3MepbTe H30MSIIHIO NBUTATENs U
oToOpa)kaeTcss MpH | 3aMKHYTBI Ha 3€MJTIO. 2. BBIXOJIHBIX KaOenel.
BKJIFOUECHHH. IIpeobpazoBarenb NOBPEKACH. 2. OOparurech B CEPBUCHBIN LIEHTP.

Jucnnei nocne
BKJTFOUEHHSI
paboraer B
[ITATHOM PEKUME,
HO MOCJIe 3aImyCcKa
otobpakaercs
"HC", u nBurarenb
HEMEJIEHHO
OCTaHABJIMBAETCSI.

1. BeHTUIATOp OXNaKAECHUS
MOBPEXKIECH U POTOP
3a0JI0KHPOBAH.

2. IIponcxonut KOpOTKOE 3aMbIKaHUE
OCHOBHOM KJIEMMBI.

1: 3amenurte BEHTUJIATOP OXJIAXKACHUA WA
NPOBEPETE MEXaHU3M, OJIOKHPYET JIM OH
poTop.

2: YcrpaHuTe KOPOTKOE 3aMBbIKAHUE.

Perynsapuo
otobpakaercs
coobimeHue
omubOke Errl4 .

00

1. YcTaHOBNEHA CIHUIIKOM BBICOKAsI
HeCyllas 4acToTa.

2. BeHTUATOp OXJAXKIECHUS
MOBPEKICH WA BO3IYIIHBINA (PUIBTP
3a0JIOKUPOBAH.

3. KomnoHeHTHI (TepMornapa win
Apyrue) BHYTpU npeodpasosaressi
MOBPEXKAEHBI.

1. Ymenbmure PO-15.

2: 3aMeHHTe BEHTHISITOP M OYUCTHTE
BO3YIIHBINA (PUIBTP.

3: OOparurech B CEPBUCHBIIN LIEHTP.

JBurarenb He
BpalaeTcs nocie
TOTO, KaK
npeoOpas3oBarenb
YaCTOTHI BBIIACT
HEHYJIEBOE 3a7aHHeE.

1. Ipurarenb viu kabejib ABUraTens
MIOBPEXIEHBI. 2. ITapameTpsl
JBUTATENs] HACTPOEHbI HETIPaBUIIbHO.
3. ITnoxoit KOHTaKT Kabesst MeKay
CHJIOBOH T1aToi mpeoOpas3oBaresns u
IUIaTON yIPaBJICHUS.

4. ITnara npeoOpa3zoBaTest
HEUCIPaBHA.

5. Potop 3a0510KupOBaH.

1: IIpoBepbTe ABUraTENb WU IPOBEPETE
ka0esb MexIy nmpeodpasoBareieM u
JBUTATEJIEM.

2: IlpoBepbTe 1 3aHOBO YCTAHOBUTE
napaMeTpbl JBUTaTeNs.

3. MOBTOPHO MOAKIIIOYUTE 4-KUJIbHBIN U 28-
JKUJIbHBIN TUTOCKHE KaOesu 1l 00paTuTech
B CITy>KOy MOAEPIKKH.

4: OOparuTech B CEpBUCHBIN LIEHTP.

5: IlpoBepbre MexaHU3M, OJOKHPYET JIM OH
poTOD.

Kanemmer DI 1. ITapametps! DI ycTaHOBIIEHBI 1: IIposepste 1 cOpockTe mapameTpsl DI B
OTKJIKOYECHBL. HETPABUIJIBLHO. rpynmne P4.
2. BxonHON curHan HenpaBUIbHBIA. | 2: IIpoBepesTe BXOAHBIE CUTHAJIBI WU
3. I1oxoi KOHTaKT NEePEMBIUKHU NPOBEPBTE BXOAHOH Kalesb.
mexny OP u + 24V. 3: IIposepbTe nepemeruky mexay OP u +24
4. HeucnpasHa muiara ynpasieHus. |B.
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4: OOparuTech B CEpBUCHBIN LIEHTP.

IIpeoGpazosarenn
4acTo cooOIaeT o
ITOBBINICHHOM TOKE

U MEPEHANPSKEHUH.

1. ITapameTpsl nBUraTess
yCTaHOBIIEHBI HETIPABIIIBHO.

2. Bpewmst pasrona / 3ameqiieHus
CJIUIIKOM MAJIO.

3. Harpy3ka koneGnercs.

1. COpockTe mapamMeTphbl JBUTATEIIS.

2: YcraHOBUTE NPABUIIBHOE BpEMs
YCKOPEHUS / 3aMeNJICHUSI.

3: [IpoBepbTe MEXaHHU3M HITH OOPaTUTECH B
CEPBUCHBIN LIEHTD.

CooO1ienne 00
omubke Errl7
MOSIBJISIETCS TIPH
BKJIFOUEHHUH
IMUTAHUS WA BO
BpeMst padoThI.

Konrakrop
3aMKHYT.

IUJIaBHOTO  Iycka

HE

1. IIpoBepkTe, He ocnabiieHa JIu POBOAKA

KOHTaKTOpa.

2. IlposepeTe, HCIPABEH JI KOHTAKTOP.

3. Ybenurech, 4TO MUTaHUE KOHTAaKTOpa 24
B ucnpasno. 4. O0paruTech B CEpPBUCHBIH

LIEHTP.

HewmrratHoe Cootsercryromee ycrpoiictBo Ha | 4. OOparutech B CEPBUCHBIN LEHTP.
oToOpakeHHe NpH | IUIaTe yIPaBICHUS TOBPEXKICHO.
BKJIFOUYCHUN

6 MNMpoTtokon cesaszmn MODBUS

6.1 O0mue 3aMmedanus

VrpasieHre ¢ TOMOIIBIO YIpaBIsitoero-kouTposuiepa (Master) no 1udpoBoii AUCTAHLIMOHHOM CBSI3H
BKJIFOUAeT B ceOsi: 3a1aHne (PyHKIIMOHAIBHBIX KOOB, TPEOYIOIINe BBITOJHEHUS, Tepeady JaHHBIX U
UCTIpaBJIeHHE OMMOOK nepenaadn naHHbex. OTKIMK OT nmpeoOpa3osarTesi — BeOMOro ycTpoiicTsa (Slave),
MMeEET aHAJIOTUYHYIO CTPYKTYPY U BKJIIOYAET. MOATBEPKIACHUE NEHCTBUS, Nepeaady NaHHbIX U MPOBEPKa
Ham4ausi omuboK, U np. Eciu ommbka npoucXonuT, KOraa BeOMBIH Moiny4aeT HHPOPMAIIUIO, HITH
IeWCTBHE, 3aMpalliiBaeMOe YITPaBIISIIOLMM-KOHTPOJIJIEPOM, HE MOKET OBbITh 3aBEPLICHO, TO OTKa3 OyneT
(dopMupoBaThCs B Biae 00paTHOTO COOOIIEHH s AJIsl YIPABJISIIOLIIero- KoHTposuiepa. Kpome Toro, nomyctum
PEKUM IUPOKOTO BELIaHMs», TO €CTh oOpaieHrne Macrepa ko BCeM yCTPOICTBAM OMHOBPEMEHHO.

Pexxum npumMeHeHus:

[IpeoOpaszoBarenb COENUHAETCS TOCPEACTBOM MPOMBIIIEHHOM muHBI RS485, coBmMecTumoii ¢ ITK umu
IIJIK, BBICTYHArOIMM B POJIY BEAYLIErO YCTPONCTBA.

CTpyKkTypa NpOMBILIIEHHOIO CTaHAApTa!

1) Pexxum unrepdeiica:

Amnmaparnsiii uatepdeiic RS485

2) Pexxum nepenayn:

ACHHXPOHHBIN Nocen0BaTeIbHbIN, MONYAYIUIEKCHBIM peskuM nepenadu. B omHo U TO ke Bpemsl, MOXKET
OBITH TOJIBKO OTHO BEAYINEE M OJHO BEIOMOE YCTPOMCTBO; OMHO M3 HUX OyneT mepenaBaTh NaHHBIE, a
apyroe — npuHUMaTh. JlaHHbIE B TOCIIENOBATENbHON ACHHXPOHHOH CBSA3H O(POPMIISIOTCS B BUZIE NTAKETOB
JAHHBIX W MOCBUIAIOT UX MOCIENOBaTeNIbHO (ppeiim 3a ppeitmom.

3) Tomonoruueckas CTPyKTypa:
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Cucrema ¢ OHUM BENYIINM YCTPOHCTBOM M MHOXKECTBOM BEIOMBIX YCTPOUCTB. Jlnana3zoH yCTaHOBKHU
azpeca BeIOMOro ycTpoiicTa Bapbupyercs oT 1 10 247 (0 — 310 aapec, OTBEYAOIIHIA 32 PEXKUM
«ITUPOKOTO Bemnanusy ). CeTeBoi agpec BEAOMOro yCTPOHCTBA JOIKEH ObITh YHUKAJIBHBIM.

6.2 IIpotokon

IIpeobpaszosarens yactotsl Z-BK nopnepsxusaer nporokon csa3un Modbus ¢ aCHHXpOHHBIM
MOCJIEI0BATENbHBIM PEXXUMOM Mepeaadu JaHHBIX U HaJU4UeM BEeAYLIEero yCTpONHCTBa U BEIOMBIX
ycTpoiicTB. ToMbKO OAHO YCTPOMCTBO (YIPABISAIOIIErO-KOHTPOJUIEpa) MOXKET ObITh Master 1 popMupoBarb
3arpockl ¥ KoMaHzbl. [lpyrue ycrpoiictsa (Benomele, Slave) MOTyT TOJIBKO pearupoBaTh Ha
"3ampoc/komMaHay" oT Master myTeM MpeaoCTaBIESHUs 3aNPalTNBAEMbIX TAHHBIX, FJTH BBIMIOJHUTD TO WJIH
WHOE JEHCTBIE B COOTBETCTBUU C "3aPOCcOM/KOMAHAON" yIIPaBISIOMErO-KOHTpoiepa. B kauecTse
YIPaBJSIIOLIETrO-KOHTPoIUIepa MoxkeT BbicTynaTh 1K, mpoMblnuieHHOE yripasisioiee 000py10BaHUE UITH
nporpaMMupyemslit Jorudeckuii kontposuiep (I1JIK); B kadecTBe BEIOMOTO BBICTYIAET Npeodpa3oBaTesb
yactoThl Z-BK. Yipasnsomuii-koHTpoIep MOKeT OOMEHUBATLCS MH(POPMAIIUEH ¢ OTEIBHO B3SITHIM
BEIOMBIM YCTPOICTBOM, MJIM MOXKET PEAIU30BbIBATh PEXKUM «IIHPOKOTO BELAHUS, NepeaaBas
uH(pOpMAIUs BCeM BEIOMBIM yCcTporicTBaM. JlJist He3aBHCUMOTO "3arpoca/KOMaH/bl" yIPaBIsFOIIero-
KOHTPOJLJIEPa, BEIOMOE YCTPOICTBO TOJBKO OTBEHAET CBOMM cooOIIeHneM Ha 3anpoc Master. J{ist peskuma
«IIMPOKOTO BELAHUS», BEAOMOE YCTPONCTBY He OTBEUaeT yIIPaBIAOLEMY-KOHTpoiepy. Popmar
MPOTOKOJIa epenayn qaHHbIXx Modbus peain3oBaH ClienyrIM 00pa3oM: ucronb3oBanue peskuma RTU,
OTIpaBKa COOOMIEHUs TOJIKHA OCYINECTRISATHCS, TI0 KpaitHel Mepe, HaunHasi C 3,5-CHMBOJIBHOTO
BpeMeHHOH may3bl. [lepenaBaeMble CHMBOJIBI BBIPAXKAIOTCA B IIecTHaaALarepuaHoM dopmare h: 0 ... 9, A ..
F. Korna nepBbiii joMeH (Toie aapeca) MoNy4eH, KaXka0e YCTPOMCTBO HAYMHAET MPOLECC AEKOIUPOBAHMUS
C LIEJIBIO OTPENIeIIeHNs: KOMY IIpeAHa3HadaeTcs 3To coodmenue. ITocne Toro, kKak mocaeqHIi CUMBOI
Oyner mepenaH, maysa 1o BpeMeHH B 3,5 CIMBOJIa, O3Ha4aeT OkoH4UaHue cooduenusi. HoBoe coobmenue
MOKET IMOCTYIATh CPasy Ke MOCIIe BBIASPKKHU 3TOH nay3bl. Bee coobmenne 1omKHO ObITh MEPeaaHo B
BHUJI€ HETIPEPHIBHOTO MOTOKA JaHHBIX. Eciiu BO Bpems nepenadu JaHHBIX, 10 3aBepLIEHHs epeaayl BCero
cooOrIeHus1, BOSHUKAET nay3a B 1.5 cumMBoOIa, mpueMHOe yCTPOHCTB OOHOBHUTCS M OyAET MPEAIoNarars,
YTO CIEAYIOUINI OaiiT OymeT sIBIATHCS TOMEHOM afpeca HOBoro coodmenust. Kpome Toro, ecny HOBOe
coo0lIeHne HAYMHAETCA MTOCIIE T1ay3bl MEHee, YeM B 3.5 CHMBOJIA IOCJIE TIOCIEIHEro COOOIIeHuS,
NpUEMHOE YCTPOICTBO OyaeT paccMaTpuBaTh HOBOE COOOIEHHE KaK MPOIODKEHIE MPEIbIAYIIEro
coolmeHus. DTO MPUBEIET K OMHOKE, TOCKOJIBbKY, B KOHEYHOM UTOTe, 3HAUSHHE TOMEHA KOHTPOJIbHON
cymmbl CRC Gyner HEBEpHBIM.

®opmar ¢ppetima RTU:
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