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BBeaeHue

Bnaronapum Bac 3a npnobpeteHue npeobpasosatens YacToTbl cepumn SDI.
[aHHas cepusi ncnonb3yetcsl AN ynpaBrieHnss pasnuyHbIM 06opyaoBaHNeM
Ans  aBTomMatmM3auumM rnpouecca npousBoAcTBa (OCHOBHOE MPUMEHEHME:
BEHTUNATOPbI, HacocHble arperatel U T.4.). lNepeg Havanom paboThl
BHMMAaTENbHO M3y4uTe HacTosillee pyKoBOACTBO. HapylueHne ykasaHHbIX B
pyKOBOACTBE TpeboBaHWMI 3KCMyaTauum MOXeT MPUBECTU K BO3HUKHOBEHMIO
HeucnpaBHOCTEN, OTKa30B, COKPaLLEHWIO CpoKka JKCMyaTaumn obopyaoBaHus
UNn faxe K HaHeCeHWo TpPaBM.

YcTaHOBKY M BBOA B 3KChfyaTauuioo Bcerga criegyeT nnaHupoBaTth U
BbIMOSHSATb B COOTBETCTBUM C MECTHbIMM 3akoHamu U Hopmamu. INSTART He
NpUHUMaEeT Ha cebs HUKaknx o0ba3aTenbCTB B Criyyae HapyLlleHWn MeCTHOro
3aKoHoAaTenbCcTBa W/unm gpyrux Hopm u npaesun. Kpome Toro, npeHebpexexHve
HOPMAaTWBHBIMU JOKYMEHTaMMN MOXET CTaTb NPUYMHON HeMonagok NpMeoaa, Ha
KOTOpblE HE PaCMNPOCTPaHAETCS rapaHTUsi U3roTOBUTENS.

B cnyyae HeobGXOOMMOCTM  KOHCynMbTauMM MO WCMOMb30BaHWUIO
npeobpasoBaTens 4acTOTbl WNW CEPBUCHOMY OBCMYXMBAHWIO YCTPOWCTB
obpaTtuteck B TexHudeckyto nogaepxky OO0 «MHcTapT».

Mpu BBOAE B aKCnAyaTauuio BbINOMHUTL criegytlolme AeUCTBUSA:
BbINOMHUTL NPUEMKY Y OCMOTP:
LlenoctHoCTb M3aenus U KOMMMNEKTHOCTb COTMacHO NacnopTy.

COOTBeTCTByeT M HOMMHanNbHOE 3HadYeHue, yKa3aHHOe Ha 3aBOACKOM
Tabnuyke, 3Ha4YeHUIO, YKa3aHHOMY B BalleM 3aKkase.

MpoBepuTb COOTBETCTBUE CETEBOIO NUTaHUSi U HOMUHAILHBIX NapaMeTpoB
anekTpodBuraTens AManasoHy HamnpsKeHWUsi CUIIOBOTO NMUTAHMSI.

BbINoNHUTL YCTAaHOBKY M MOAKMIOYEHWE B COOTBETCTBUMU C TpeboBaHUsIMY,
yKasaHHbIMM B rnaBe 3 HacTosILLEero pykoBOACTBA.

BbinonHuTe nNapameTpupoBaHWE B COOTBETCTBUM C TEXHOMOrMYECKUMM
YCINOBUSIMU.

B cny4yae BblABNEeHUA HapylweHUua OAHOro W3 MNyHKTOB HemMearneHHO
CBAXUTECH C NpoussoauTenem unun Bawwwmm nocraBLyukom.

MpousBoanTenb OCTaBnseT 3a COGON NpPaBO M3MEHSTb TeXHUYeckue,
nporpaMMHble MapameTpbl UM YCIOBUSI MCMONb30BaHWs obopynoBaHus 6e3
npeaBapuUTENbHOTO YBEAOMIIEHNSI.

MarotoButens: OO0 «HcTapT»
r. CaHkT-lNeTepbypr, npocnekT bonbLluesBukos, Aom 52, kopn. 9, Ten. 8 800 222-00-21
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MmaBa 1. O6wmMe mepbl NPEAOCTOPOXKHOCTHN

B 0TBETCTBEHHOCTb MOMb30BATENs1 BXOAUT MNPOYTEHNE W MOHMMaHWe BCex
WHCTPYKUMI B JAHHOM PYKOBOACTBE BNJIOTb A0 YCTAHOBKW, UCMOMNb30BaHUS
unu obcnyxuBaHus npeoGpasoBaTensi 4YacToTbl; CredoBaTb MpaBunam
anekTpobe3onacHoCT,  BKIYasi  UCMOMb30BaHWE  COOTBETCTBYHOLLETO
3almMTHOrO 06GopydoBaHWs U MoflyYeHue HeobXoAMMbIX KOHCYnbTauumi
nepen UCnonb3oBaHWeM 3TOro 06opyaoBaHWsi CNOCOGOM, OTIIMYHBIM OT
OMUCaHHOTO B AJaHHOM PYKOBOZACTBE.

B pykoBOACTBe MCNONb3yoTcs criedyowme CUMBObI:

BHumaHue!

[aHHbIA  cuMBOM  MCMONb3yeTcsl B PYKOBOACTBE, YTOObI
npvBeneYb BHMMaHWe Mosb3oBaTens K HEOOXOAMMOCTU MPOABAATb
ocoboe BHMMaHWE MpU MOHTaxe, 3KCniyaTaumn u obcnyxuBaHUm
obopynoBaHusi.

2 OnacHocTb!

HecobntogeHve TpeboBaHuiA Npy BbINOMHEHUW AAHHOW onepawmn
MOXET NPUBECTYU K TSHXKKMM TPaBMaMm U neTanbHbIM NOCNeACTBUSIM.

3ameyvaHue
Yka3blBaeT Ha BaxHYH UHOpMaUmto, NpeHebpexeHne KOTopoi
MOXeT MPUBECTU K NOBPEXAEHWIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoCTOPOXHOCTU
O6wme mepbl NPEeaOCTOPOKHOCTHU

* [lo Hayana npMMEHEHUSI BHWMATENbHO O3HAKOMLTECH C
HacTosILEen NHCTPYKLUMEN.

+ K pabore no ycraHoBKke ¥ akcnnyaTauuu npeobpasoBatens
OOIMKeH [omMycKaTbCH TONMbKO KBanMUUMPOBAHHBIA U OByYeHHbI
nepcoHarn.

* Ybegoutecb B TOM, 4TO napameTpbl npeobpasoBaTtensi
COOTBETCTBYIOT NapaMeTpam afeKTpogsuraTens.

* MNocne noaknio4yeHs MecTa CUMOBbIX COeAMHEHUn TpebyeTcs
3aM30/IMpoBaTh.

* [lpn BbLINONMHEHUM PEMOHTHLIX W  NPOCUNAKTUYECKMX
paboTr npeobpasoBaTenb AOMKEH ObITb OTKMOMEH OT CETU MU
anekTpoaBuraTens.

* He nogkniovante cetb k knemmam U, V. nu W. 310 moxer
NPVBECTU K NOBPEXAeHUI0 NpeobpasoBaTtens 4YacToTbl.

* MpeobpaszoBaTtenb 4acToTbl HE MOXET OblTb UCMONb30BaH Kak
pa3beanHUTENb LENy Un N3onupyioLlee yCTponcTBO.

* He ponyckaeTcsi nonagaHve Bnaru BHyTpb npeobpasoBatens
4acToThbl.



* He ycraHaBnuBanTe KOHOEHCATOPbl ANS  MNOBbILEHNUS
Ko3adpumLMeEHTa MOLLHOCTU 3MNEKTPOABUraTens Unu BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cniyyae MY moxert
YWTW B OLUMOKY NO TOKOBOW Neperpyske unm Aaxe BbIATA U3 CTPOS.

MpeaynpexaeHue 06 onacHocTu

* [lo Tex nmop, Noka MCTOMHUK MUTAHWS MOLKIOYEH (BKMOYasi
cnyyawn, korga MY B COCTOSAHUM OLUMOKM UNN HAXOOUTCS B pexume
OXWOAHUSE KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcsa nog HanpshKeHNeM.

* Ecnn MY nopknoveH K CETM WM UCTOMHUKY MEepeMEHHOro
TOKa, NUTaHWe Ha ABuraternb MOXET ObiTb NO4AHO B IOOON MOMEHT.
HenpegHamepeHHbIN Nyck BO BPEMsi HACTPONKM, 0BCIYXMBaAHWSA U
PEMOHTHbIX pabOT MOXET NPUBECTU K TSHXKKMM TPaBMaM U NeTanbHbIM
nocneacTBusiM.

* B MY ycraHoBneHbl KOHOEHCATOPbLI, KOTOpbIE OCTaKTCS
3apsPKEHHBIMM eLLe HEKOTOPOE BPEMS NMOCNEe OTKIHOYEHUS MUTaHUS.
[MosTomy HeobxoouMo BbhKAATb HE MeHee 5 MUHYT nepes Havanom
ob6cnyxuBaHusa Bo nsbexaHve yaapa anekTpuieckM TOKOM.

Kopotkoe 3ambikaHne

B cnyyae cepbes3HOW Neperpy3km W MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeobpa3oBaTens 4YacToTbl AOSKHa ObiTb
HeMe[eHHO npekpalleHa. Mocrnenyowmin BBOA B 3KChyaTaumo
OCYLLECTBNSETCA TONLKO nocre cobnioaeHns TpeboBaHuii (enasa 8)

3asemneHue

B oTBeTCcTBEHHOCTb  Monb3oBaTens (MNU  crneumanucTa,
3aHMMAKLWMUMCA  MOHTaXOM W nogkmoveHvem [MY)  BxoauT
NoAKMYEHNE  3a3eMNIeHUs B COOTBETCTBUM C  MECTHbIMU
cTaHgapTamu anekTpobesonacHoCTU.

1.2 O6wue TpeboBaHUA

[ns obecneveHust HagexHoW u 6esonacHom paboTbl yCTPOWCTBa,
— | HeobxoAMMO Ucnonb3oBaTh AONOHUTENBHOE 06OPYAOBaHME.
— lNodpobHee cm. enasa 3.2 u 3.3 Hacmosiwezo pykosodcmea



>

MpodmnakTnyeckoe o6cnyxmnBaHme

KpaiiHe BaxHO BbINOMHATL NpodunakTuyeckoe obcnyxuBaHue
W perynsipHble npoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOAMT OYUCTKA, PEryNsipHbIA KOHTPOMNb U 3aMeHa M3HalLMBaeMbIX
netanei. lNodpobHee cm Ha catime ([TepeyeHb pabom 1o nrnaHo8omy
u mexHu4eckomy obcnyxugaHuro npeobpaszogamerseli Yacmomeai)

Pa6oTta Ha YacToTe HMXe U Bbille HOMUHaNbLHOMN

Ecnu B TexHONOrM4eckom npouecce BO3MOXHa NpOSoMmK1MTenbHas
pa60Ta anekTpoasuraTena Ha HU3KUX 060p0Tax, TO Heobxoammo
ncnonb3oBatb AOMOMNHUTENbHOE OXNaXaeHue anekTpoaBuratTens
UNN NCNonb30BaHWe anekTpoasuraTens, agantuposaHHoro Ans M4Y.
Ecnun Heobxoguma pa60Ta BblLLIE HOMWUHAMbLHOW CKOPOCTU, NPUMUTE
BO BHMMaHune Tpe6OBaHVI$| 3aBOAa-n3rotoBuTenNs anekTpoasuraTens.

Bub6paumsa mexaHn4eckoro yctpomcTea

OnekTpoaBuratenb Ha HEKOTOPOM [ManasoHe 4acToT MOXeT
BONTW MEXaHUYECKNI PE30HAHC, YTO CTaHET NPUYNHOWN NOBbILLEHHOMO
wyma u Bubpaumn. C uenbto wusbexaHus gaHHoro addpekTa,
HeobXoAMMO YCTaHOBWTbL AManasoH MNpOMNyCcKaHWs PEe30HaHCHbIX
4acToT C MOMOLLLI (PYHKUMM CKa4yKoOOpasHOW nNepecTpomnku
BbIXOAHOW YacToThl.

Pa6ota c YKPM

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBatenemM 4acToTbl
BeAET K MMNYNbCHbIM KonebaHusim B 3MEeKTPUYECKUX cucTemax.
[MpeobpasoBaTenb 4acToTbl B 9TOM Cry4Yae BbI3bIBAET YBENUYEHME
TOKa PE30HaHCHOW TapMOHVKW, a TakkKe yXyALleHUe NUTaoLero
HanpshXeHusi, YTO MOXET NpuBecTU k cbosim B pabote obopyaoBaHus
W faxe BbIXOAY M3 CTPOSI.

B cBA3n ¢ 3atum HeobGxogMMO npedycMoOTpeTb ANS 3almTbl
MY npumeHeHve cneumanbHbIX (PUNBETPYIOLMX) pPeaKTopoB
unu pgpoccenen  3alWmTHbIX (NMnbo  Apyroro  AOMOMHUTENLHOMO
o6opynoBaHus, pekoMeHaoBaHHoro npomssoguntenem YKPM).


https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/
https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/

1.3 YTununsauuns

Kopnyc npeo6pasoBaTtenst uyactotel cepum SDI unsrotosneH
M3 MaTepuanoB, He TMOAAEPXMBAIOWMX ropeHne. B cocrase
maTepvanos, MNpUMeEHsieMbix B MpeobpasoBaTensix 4acToTbl
«MHCTapT», He COQepPXWTCH BELecCTB, KOTOpble MOryT oKasaTb
BpeAHOe BO3MEVCTBME Ha OKPYXaloLLyko cpeay B npouecce 1 nocne
3aBepLUeHNsl 3KcnnyaTtauunm usgenusi. B coctase matepuanos,
NPUMEHSIEMbIX B U3AENUW, He COAEepXaTCs AparoueHHble MeTansbl
B KONMW4YecTBax, MpUroaHbiX Ans caauu. locne okoH4YaHus cpoka
cnyx6bl MY nogsepraeTcss MeponpusTUSIM MO MOATOTOBKE U
OTNpaBKe Ha yTUNKW3aUMI0 B COOTBETCTBUUM C HOPMAaTUBHO-
TEXHUYECKUMU [OKYMEHTaMMu, MPUHSATBIMU B 3KCMIyaTupytoLlei
opraHu3auum Mo yTunmsaumm nnacTrka, YepHbIX, LBETHbIX METansos
N 3NEKTPOHHBIX KOMMOHEHTOB.

O6opynoBaHve, coaepxallee 9NeKTpUYecKUe KOMMOHEHTI,
Henb3s YTUNIM3WPOBaTb BMecTe C 6blToBbIMU oTxogamu. OHO
LOMKHO BbITb YTUN3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBLIM
LAENCTBYIOLLMM Ha AaHHbI MOMEHT 3aKOHOAaTeNbCTBOM.

1.4 YcnoBusi xpaHeHUs1 U TPAHCNOPTUPOBaHUSA

\/

Mpubopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte nboro
Buaa. KpenneHwe Tapbl B TpPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NPOuU3BOAUTLCS  COMMAcHO nNpaBunaMm, [AEeNCTBYLOLWMX — Bupax
TpaHcnopTa.

YcnoBus  TpaHCNOPTMPOBaHUS  OOMKHbI  COOTBETCTBOBATb
ycnosusim 5 no MOCT 15150 - 69 npu TemnepaType OKpyKatoLlero
Bo3gyxa - 25...+ 55 °C ¢ cobntogeHueM mep 3aluTbl OT yAapoB U
BUGpaLumii.

Mpw ANMTenbHOM XpaHeHUn HeobXoaMMO yUUTLIBaTb crieaytoLme
TpeboBaHus:

XpaHuTb NnpeobpazoBaTenb 4YacToTbl B OPUTMHANBHON YMakoBKe.

YcnoBus XpaHeHWst B Tape Ha CKNage W3roToBuTeENs W
noTpebutens [omkHbI cooTBeTcTBoBaThb ycrnosusM 1 no OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu, Temnepatypa xpaHeHusi - 20...+ 60 °C.

Ecnu temnepartypa anutensHoro xpaHeHust Huwke 0 °C, nepen
BBOAOM B 3KcnnyaTtauuio Heobxogumo nomecTtuTb obopyaoBaHue
B cyxoe rnometleHune ¢ Temnepartyponn + 10...+ 25 °C Ha cpok He
MeHee 4 Yacos.



B cnyyae xpaHenna [14 Gomee 6 wmecsAueB, nepea
ncnornb3oBaHem Heobxoammo npoussecTn OpMOBKY
3MNEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHA NMOCTOSHHOIO TOKa ANs
npefoTBpaLLeHNst «CTapeHUsi» U NoTepu eMKOCTU.

PopMmoBKa OCyLLECTBAETCA MyTEM NIIABHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpa3oBaTenb YacToTbl A0 HOMMHANbHOMO B
cnepyoLLen nocnegoBaTernbHOCTU:

- nnaBHO nogatb 25 % OT HOMWHANBLHOMO HaMpPsKEHWS
YCTPONCTBA U MPOAOIDKNTL NoAaqy YCTAHOBMEHHOIO HaMpsKeHns B
TeyeHve 30 MUHYT;

- NNaBHO yBENUYUTL HanpskeHne Ao 50 % OT HOMUHANBLHOTO 1
NpoJoIHKMTb Nnogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO YBENUYUTL HanpsXeHne A0 75 % OT HOMUHATBLHOTO K
NpoJoIKMTb NoJavy YCTaHOBIEHHOTO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO yBenuunTb HanpspkeHne Ao 100 % oT HOMUHAaNbLHOTO
M NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B TedeHne 30
MUHYT;

- janee 3aKoOHuYWTb npouedypy (OPMOBKM U WCMOMb30BaTb
YCTPONCTBO B COOTBETCTBUU C PO 1 TpebyembiM TEXHONOrMYecknm
npoLEeccoM.



Mmasa 2. O6wasn nHdopmaumsa o cepum SDI

Mpeobpaszosatens YacToThl cepun SDI npeacraBnsier cobon onTuMarnsHoe
uucppoBoe pelueHne AnNs  ynpaeneHust TpexdasHbiMU  ACUHXPOHHbLIMU
aneKkTpoaBUraTensiMM C  KOPOTKO3aMKHYTbIM — poTopom. [pepocTtaBnser
onTMManbHbIA  Habop QYHKUMA 3awmTbl ABuratens Ans  obecneveHus
HaOEXHOW NPOU3BOANTENBHOCTM YCTAHOBOK.

OnanasoH mowHocTenr cepum SDI: ot 0.4 pgo 2.2 kBt npu BxogHOM
HanpshkeHun 198-253 B (+5 % He Gomee 20 mc), ot 0.75 go 4.0 kBt npwu
BXOAHOM HanpsbkeHun 342-440 B (+5 % He 6onee 20 mc).

2.1 MpuHUMN yCcTpOMCTBa Npeobpa3oBaTens 4acToTbl cepumn

SDI

SDInpeacTtaenseTcoboncepuionpeobpasoBaTenenyacToTbl, UCNONb3yeMbiX
ANS yNpaBreHus acUHXPOHHBLIM 3MeKTpoaBUraTeneM MnepemMeHHOro  Toka.
Ha pucyHke 2.1. npuBegeHa npuHUMNManbHas anekTpuyeckas cxema [14.
Bbinpsimutenb npeobpasyer Tpexda3Hoe NepeMeHHoe HanpshkeHne B
nocTosiHHoe. pynna aneKTponUTUYECKUX KOHAEHCAaTOPOB 3BeHa NMOCTOSIHHOTO
ToKa CTabunuanpytoT nocTosiHHoe HanpsbkeHue. MNpu nomowm IGBT-moaynen
NOCTOSAHHOE HanpshXeHne npeobpasyeTca B nepemeHHoe. B cnyvae paboTtbl ¢
BbICOKOVHEPLMOHHBIMU Harpy3kamu, Korga HanpsbkeHue B Lienv npesbiluaeT
MaKCUMarbHbIi YpOBEHb, K KNemMMaM 3BeHa mnocTosHHoro Toka (3M1T)
NoAKIYaEeTCs TOPMO3HOWM KOMMIEKT.

TopmosHoii pesucTop

BuinpsmuTens  LUyHT Kackap IGBT-moayneit
N 3seHo P P =N =N
-/ NS4 N2

Peancrop
X K sapsna
Cets
TopmosHoii
Ko
ﬁ )

Puc.2.1 - MpuHyunuanesHas anekmpuveckas cxema M4

B

Pevratens

Cucrewma ynpasnesus M4




2.2 HomeHknatypa nsgenvin

MoxanywcrTa,

NpoBepLTE YCTPOWCTBO A0 MNPUMEHEHWS Ha Mpeamet

OTCYTCTBWS BHELLHMX NOBPEXAEHWIN N COOTBETCTBUSI 0603Ha4YEeHNs1 yCTpOMCTBa
Bawewmy 3aka3sy. Hagnucbk Ha 3aBoackown Tabnuyke: Hanpumep, SDI-G0.4-2B.

Mpeo6paszoBaTtens YacToTbl cepun SDI

Mogens | SDI-G0.4-2B
BxopHoe Hanp , UBx | 1~198...253B  50/60 'y + 2%
BbixogHoe Hanpsixenue, Usblx | 3 ~ 0...UBx 0...599Iy
MowyHocTb, kBT | PTp = 0.4
Tok, A |ltp=2.1

CreneHb 3almnThl

IP20

L

0010020000010319

Puc. 2.2 - lpumep 3agodckoli mabnuyku

Cuctema o603Ha4yeHus

. MowHocTb an.asuratens (kBT) ans obienpomeiluneHHoro pexuma (G)

XXX - GY/PY -UBF +
1 23 45 6 7 8
1. Cepus
2. Pexxum G — 06LLenpOoMbILLEHHBIV
3
4. Pexxum P — HacocHbIN
5. MowHocTb an.asuratens (kBT) ans HacocHoro pexwvma (P)
6. HommHanbHoe HanpsixeHve:

2:1~230 (220) B, 50/60 I'y;
4: 3~400 (380) B, 50/60 I'y;
6: 3~690 (660) B, 50/60 I,

7. BCTPOEHHbI TOPMO3HOW MOAYIb

8. BCTpoeHHbIN apoccernb NOCTOSIHHOMO ToKa

9. Mnatbl paclunpeHns (ABNsSeTcs onumen Ana npeobpasoBaTenen 4acToThbl

cepuu FCI n LCI)

10. JononHuTenbHoOe 3alnTHOE NOKPbLITUE NNaT Nakom

11. 3aWwnTHOE MOKPLITUE NaT KOMNayHLOM

12. IP54
13. ToXapHbI pexxum



2.3 MogenbHbIN psaa U HOMUHaNbHbIE NapaMeTpbl

Tabnuua 2.1 - MogenbHbIv psf 1 HOMUHaNbHbIE NapameTpbl cepun SDI

MNonHas o . CooTBeTCTBYOWNIA
BxogHon BbixogHow
Mopenb MOLLHOCTb, aneKkTpoABUrarenb,
TOK, A TOK, A
KBA KBT

OpHodasHas ceTb: 198-253 B (+ 5 % He 6onee 20 mc) , 50/60 'y (+ 2 %)

SDI-G0.4-2B 0.75 3.2 21 0.4
SDI-G0.75-2B 1.5 8.2 4.7 0.75
SDI-G1.5-2B 3.0 14.0 75 1.5
SDI-G2.2-2B 4.0 23.0 10.0 22

TpexdasHas ceTb: 342-440 B (+ 5 % He 6onee 20 mc) , 50/60 I'y (+ 2 %)

SDI-G0.75-4B 1.5 3.4 23 0.75
SDI-G1.5-4B 3.0 5.0 3.7 1.5
SDI-G2.2-4B 4.0 5.8 5.1 22
SDI-G4.0-4B 5.9 10.5 8.5 4.0

2.4 CoBMECTUMOCTb C 3fIeKTpoaBUrarenem

CraHgapTHbIi anekTpoasuratens ans cepun SDI — 3TO 4-XNOMOCHLIN
KOPOTKO3aMKHYTbI aCUMHXPOHHBIN  anekTpogsuratens. [Ons gpyrux Tunos
anekTpoaBuratenen MY nogbupaeTtcsa B COOTBETCTBUN C HOMUHATBHBIM TOKOM
anekTpoaBuraTens.

HoMMWHanbHBLIN  TOK  3nekTpogBUraTens He  [OOJDKeH
== | npeBbiWaTb BLIXO4HOW TOK Npeo6pa3oBaTesnisi 4acToThl.
— [onyckaeTca paboTa ¢ HECKONLKUMU 3reKTpoaBUraTensamm,
MMeILWMMUN OQMHAKOBbIE TEXHWYECKME XapaKTepUCTUKU. B aTom
criyyae noaGop OCYLECTBMSIETCA MO CyMMe HOMMHarbHbIX
TokOB € 20%-HbIM 3anacom:

Ll + Ly + -+ 1, )1.2




2.5 TexHU4YeCKMe XapaKTepUCTUKN

Tabnuua 2.2 - TexHn4eckue xapakTepucTukn npeobpasosateneit YacTotsl cepun SDI

MNMokasatenb

3HauyeHue

OCHOBHbIe napameTpbl

[nana3soH HanpspKeHns
M YacToThbl Ha BXxoae

1~198-253 B (+5 % He Gonee 20 mc) 50/60 MNu+2 %
3 ~ 342-440 B (+5 % He 6onee 20 mc), 50/60 Mu+2 %

[wnanasoH HanpsbkeHus | 3 ~ 0-U_, 0-599 'y
1 4acToThl Ha BbIXxoae
[OwnanasoH mowHocTten | 0.4 — 4.0 kBT

Tvn noakntoYaemoro
anekTpoasuratens

TpexdasHblil aCUHXPOHHbIN ¢ K3P

MeToab! ynpaeneHus

YnpasneHue HanpsbkeHnem/qactoton (V/F)
BexTopHoe ynpaeneHune 6e3 obpaTHol cBA3N

Meperpy3oyHasn
CnocoBHOCTbL (He Yalle
1 pasza B 10 MuH)

180% HOMMHAaNbLHOIO ToKa B TeYeHwue 4 c;
150% HOMMHanbHOro Toka B TeveHue 60 c;
120% HOMWHanNbLHOrO ToKa B TeYeHne 60 MUH.

Hecywas yactota 2.0~10«kMy
MyckoBon MOMEHT 1.0 "'w/150 % (SVC)
[nana3soH ckopocTei 1:50 (SVC)

ToyHOCTb
oTobpaxeHust
BbIXOHOW 4acTOTbI

Lindposoe 3agaHwue: 0.01 'y,
AHanoroBoe 3agaHue: makcumanbHas Yactora x 0.025 %

TOYHOCTb NOCTOSAHHON
CKOpPOCTU

0.5 % (SVC)

YBenuyeHne MomeHTa
(Ui

ABTOMaTHuECKOE
PyuyHoe 0.1...10.0 %

Xapaktepuctuka
3aBucumocT (U/f)

Mpsimas, kBagpaTuyas, NoMaHasi Mo HECKOMbKUM To4KaM, No
BbIGOPOYHBLIM 3HaYeHUsIM: HanpskeHue/vacToTta (U/F)

Xapaktepuctuka 4 NUHEeWHbIX pexuma
pasroHa/aamenneHvs
PyHkuma AVR ABTOMaTUueECKasi CTabunm3awumnsi BbIXOAHOTO HaNPSHKEHWs!

tDyHKuMouan bHble BO3MOXXHOCTHU

MaHenb ynpasnexus

CbeMHas o 50 m

BcTpoeHHble
pacLUMpeHHble
dyHKUUK

Tavimep, BcTpoeHHoe [MUO-perynupoBaHue, KOMMeHcauums
OTKITOHEHUSI CKOPOCTW, BbI3BAHHOIO MOBLILLIEHUEM Harpy3ku,
DYHKUMS yNpaBneHus YactoTon konebaHuii (NnpuMeHseTcs B
o6opyaoBaHUN HAMOTKM TEKCTUMBHOW HUTK)

12




OuHamuyeckoe
TOpMOXeHue

TopMOXeHne NOCTOAHHLIM TOKOM

TonykoBbIN peXnM

TOﬂ‘-IKOBy}O 4acToTy U BpeMsa U3MEHEHUA CKOPOCTU MOXHO
3ajaBaTtb OTAENbHO. MoxHo HacTpouTb I'Ipl/lOpI/ITeTHbIIZ
TONYKOBBIN pexum B paﬁoqu COCTOAHUU

MpocTon MIK

16-ckopocTHass paboTa u4epe3 BCTpPoeHHbIn [IK  wnu

LM poBble BXOAb!

MHorocTyneHyaTbii
pexvm

16-ckopocTHas
LU poBblE BXOAbI

pabota yepes BCTpoeHHbI MIK unu

MO-ynpaenexne

Peanusauusi cuctembl ynpaBrneHuss ¢ Jatynkom obpaTHoi
cBA3N

BesocTaHoBoYHast
pabota

Mpu NponaaaHun NUTaHus:
meHee 10 Mc - HenpepbiBHasi paboTa
6onee 10 mc - aBTONEpe3anyck

CeTteBble NPOTOKONbI

Modbus RTU - BcTpoeH

Onuum 1 akceccyapsbl

MNaHenb, yANMUHUTENbHLIN Kaberb, MOHTAXHbIA KOMMIIEKT,
3alMTHbIE MOKPLITUSA MNaT, 4OMNOMHUTEeNbHOE 060pyaoBaHUe

3awwmnTHble yHKUUN

MonHbIN kKoMnnekc

BawuTHoE noKpbITHE
nnar

C2C 6asoBoe, C3C onuusa

CreneHb 3aWwuThbl

1P20

YnpaBneHue

KaHanb! komaHabl
3anycka

MaHenb, knemmbl, ceTeBow npotokon Modbus RTU

3agaHue YacToThbl

Lincdposoe 3agaHune, aHanorosoe 3agaHne HanpspkeHus/Toka
1 3afjaHne C CEeTEBbIX NPOTOKOSIOB

McTouHMK nuTaHus

+10 B DC (20 mA)

Bxogbl ynpaeneHus

5-kaHarnbHbI pa3beM LMPOBOro BXOAHOIO curHana
(S1-S5) 1-kaHanbHbIN pasbeM aHanoroBoro BXOAHOMO
curHana (Al1), KOTOpbIN MOXHO MCMONb30BaTb Kak BXOA
HanpskeHus (0-10 B) unm toka (0 (4) - 20 MA)

1-KaHanbHbI pasbeM UMMYNbLCHOTO BXoAHoro curHana (HDI),
paccumuTaHHbIA Ha MakcumarnbHyto, Yactoty 50 k'y

Bbixoabl ynpaeneHus

1-kaHanbHbIN pa3beM C OTKPbITbIM KornektopoM (Y), He
6onee 24 B 50 MA,

1-kaHanbHbIN peneiHblii Bbixog (ROA, ROC), He Gonee 30 B
noct.toka(3 A) n He 6onee 250 B nepem.Toka (3 A)
1-KaHanbHbI pa3beM aHanoroBoro BbIXOAHOMO CcuUrHana
(AQ), KOTOPbI MOXHO UCMONb30BaTb Kak BbIXOA HAMPSKEHNS]
(0 - 10 B) unm Toka (0 (4) - 20 MA)

13 instart-info.ru



MecTo ycTaHoBKU

BbicoTa Haa
YPOBHEM MOpSi

Temnepatypa
oKpy>KatoLen
cpeabl Npu pabote
ny*

OTHocuTenbHas
BNaXXHOCTb

OxnaxpeHve
Bnbpauus

Temnepatypa
XpaHeHust

YcnoBus okpyxatoLein cpeabl

B nomelueHun, BHE 30HbI AENCTBUA MPSMbIX COMHEYHbIX Nyyen,
NblNIX, arpeccuBHLIX ra3oB, rOPKOYEro rasa, MacnsaHOW B3BeCH,
napa, 6e3 BbinageHUs KoHAeHcaTa

Hwke 1000 m Hap ypoBHem mopsi (o1 1000 go 3000 m npu
CHWXKEHHbIX HOMUHANbHBIX XapaKTepUcTMKax)

OT1-10 go +40 °C (akcnnyataums Co CHUKEHHBIMU HOMUHAbHBIMU
xapakTepuctukamu 1.5% Ha kaxabivi rpagyc go +50 °C)

OTHocuTenbHas BnaxHocTb Huxke 90 %, 6e3 koHaeHcauum

MpuHyanTensHoe
Menee 5.9 m/c (0.6 g)
Ot -20 po +55 °C

*Temnepatypa okpyxatoLLein cpeabl Npu 3anycke npeobpasoBaTtens YacToTbl 4oKHA GbiTk Bbilwe 0°C

2.6 BHelwHUI BUA U MaccorabapuTHble XapakTepucTUKM nsge-

nvsa

Mopgene SDI Bo Bcex Tunopasmepax WMeeT MracTMacCoBbI Kopmyc.
KpenneHue — HacTeHHoe unu Ha din-periky. Huke npeactaBneHbl BHELLHWUIA BUL,
1 maccorabapuTHblE XapakTePUCTUKN MofENeN.

MaHenb ynpasrneHusa

BeHTunaTop

MoHTaxHoe
oTBEpCTME

Kpbllwka oTceka

Kpennenne
AN MOHTaxa
Ha DIN-pevike

<«

Manas kpbiLLka

OTBepcTHE AN BXOAHbLIX
1 BbIXOAHbIX NPOBOAOB

Puc.2.3 - Cxema modenu cepuu SDI



INSTART

Tunopasmep 1
Puc.2.4 - BHewHuti sud modeneli M4 cepuu SDI

INSTART

Tunopasmep 2

r

E“I]I]I]HI]HHHHI]HHI]HI]I]I]ﬂﬂﬂﬂl]ﬂl]ﬂl]ﬂl]ﬂl]ﬂﬂ ]

0 &
0606666666

Tabnuua 2.3 - OnncaHve 1 Ha3Ha4YeHne KOMMOHEHTOB BHELLHeW KOHCTpyKumn SDI

Bec Fa6apuTHble YcTaHOBOUYHbIE
Mogens (HeTTO) pasmepbi, MM pasmepbi, MM
1] B r L1 B1 B2 | d@
1 SDI-G0.4-2B 0.86 82 145 | 115 72 135 89 4
SDI-G0.75-2B
SDI-G1.5-2B
2 | SDI-G2.2-2B 1.68 110 190 | 152 98 178 - 5
1 | SDI-G0.75-4B 0.86 82 145 | 115 72 135 89 4
SDI-G1.5-4B
SDI-G2.2-4B
2 | SDI-G4.0-4B 1.68 110 190 | 152 98 178 - 5

instart-info.ru



aga 3. YcTaHOBKa U nogknoveHue
3.1 Tpe6GoBaHMA NpU MOHTaxe

LLledb-moHTaX, nycKo-HanagovHble paboThl, BBOA B
aKcnnyataumio, TexHu4eckoe obcnyxmnBaHue OOMKHbI BbINMOMHATLCS
TONbKO aTTeCTOBaHHbIMM CrieuuanucTaMmm, MMeLwmMm npodunsHoe
obpasoBaHMe B 0bOnactu aneKkTponpuBoda M aBToMaTtusauuyM wUnm
cratyc “CepsucHoro/TexHunyeckoro naptHepa INSTART”, a Takke
rpynny no anektpobe3onacHocTh He Huxe lll.

HapyweHvne npasBun un TpeboBaHUA MpU MOHTaXe MOXET
NPUMBECTU K MEeperpeBy, CHWKEHWUIO YPOBHS MPOU3BOAUTENBbHOCTU
Unn BbIxody M3 CTpos NpeobpasoBaTtens 4YacToTbl.

Mepen ycTaHOBKOWM

He npon3BogumTe ycTaHOBKY 060pYyA0BaHMS, ECIU NPU PacriakoBKe
BbISIBMEHO MonafdaHvie Bodbl B usgenuve, obpasoBaHve KOHAEHcaTa,
HEKOMMMEKTHOCTb U/ MeXaHU4YeCcK1e NOBPEXAEHMSI.

He npousBoguTe yCTaHOBKY, ecn HOMWHANbHOE 3HayeHue,
yKkasaHHOe Ha 3aBOACKOW Tabnuuke, He COOTBETCTBYET 3HaYEHMIO,
yKasaHHOMY B BalLEM 3aKa3e.

YcnoBusi TpaHCNOPTUPOBAHMWS AOMKHLI COOTBETCTBOBATH 2/1.7.4

He kacaiiTecb nedaTHbIX MnaT W 3MeKTPOHHLIX KOMMOHEHTOB
pykamu 6e3 [ONOMHUTENbHbIX 3aLLUTHBLIX CPEACTB, NPeayCMOTPEHHbIX
[ENCTBYIOLLMMU 3aKOHaM U HOpMaMU.

HecobniogeHve atoro TpeGoBaHus npuBedeT K CTaTM4eckoMy
Npo6oio KOMMNOHEHTOB.

Bo Bpemsi ycTaHOBKM

YctaHaBnuBaiite obopynoBaHMe Ha  HE  MOABEPXEHHble
BO3ropaHuio npeameTbl, Harnpumep, ¢ MeTannuyeckoi, 6eToHHoN
NOBEPXHOCTbIO M Ha 6e3onacHOM pacCTOSHUM  OT  FOpHYMX
matepuanoB. HecobntoaeHve 3toro TpeboBaHNs MOXET NPUBECTU K
BO3ropaHuio.

He ponyckaeTcs ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMM.

W3berante nonagaHuss B MY oroneHHbIX KOHLOB MpoBOAa,
BMHTOB M OpYrnx MOCTOPOHHUX npeameTtoB. HecobniogeHue aTtoro
TpeboBaHus npuBedeT Kk noepexaexuio M4Y.

YcraHaenueaiTe MY B MecTax, 3allMLiEHHbIX OT BMOpauuin u
NPSAMbIX COMHEYHbIX NyYen.

Mpu pa3melwieHun aByx n Gonee npeobpasoBaTtenent 4acToThl
B OHOM LLKadyy, pacrnonoXuTe ux cornacHo TpeboBaHuam . 3.1,
4yTObbI 06ecneunTb CBOBOAHYIO LIMPKYNALMIO BO34yXa.



Bo BpeMs anekTpOMOHTaXHbIX paboT

Ona cHATMS nuTaloWwero HanpsbkeHusl ¢ cunoBbix knemm MY
HeobXxo4MMOo NpedyCcMOTPETb KOHTaKTOp. NS 3awwuTbl OT KOPOTKOrO
3aMblkaHUs ~ HeobXoAMMO  MpeaycMOTPeTb  aBTOMAaTU4eCcKMiA
BbIkNtovaTenb. HecobniogeHne atux TpeboBaHUii MOXET NPUBECTU
K BO3ropaHuio nNpy KOPOTKOM 3aMblKaHUM.

Mepen npoBegeHWeM 3NEKTPOMOHTaXHbIX paboT ybeauTtecs,
4YTO NMMTaHWe oTkntoyeHo ot MY. HecobniogeHue atoro TpeboBaHusi
MOXET MPUBECTM K NMOPAKEHUIO IMEKTPUYECKMM TOKOM.

Ob6paTuTe BHUMaHWe Ha MapKWpOBKY KnemMm u ybeguTtecb B
npaBUNbLHOCTM MoAknoveHust. HecobnogeHne atoro TpeboBaHus
MOXET NPUBECTU K noBpexaeHuto MY.

Heobxoaumo cobnioaathb cregylowme ycroBUA MOHTaxa:

+ [ins BCcex TMNnopasMepoB AonycTMMoe paccTosiHue mexay M4 - 100 mm no
BepTuKanu, no ropusoHTanu - 50 mm, (cm. puc. 3.1).

» [lpeobpasoBatenb 4YacToTbl MOXET OblTb YCTAHOBMEH TOMbKO B
BepTMKanbHOM nonoxeHun. Ecnn B ogHOM Lwkady HEOOXOAMMO YCTaHOBUTL
Heckonbko Y, TO ycTaHOBKY MpOM3BOASAT CTPOro psAoOM Apyr C APYrom
(HemonycTMo ycTanaenueath 14 apyr Hag Apyrom).

* He ponyckaeTca nonagaHue MOCTOPOHHUX MNPEOMETOB  BHYTPb
BO3AyXOBOAA BO BPEMS YCTAHOBKM, MHa4ve npeobpasoBaTenb YacTOTbl MOXET
ObITb NOBPEXAEH.

* Y6egutech, 4YTO Kracc 3aLmTbl npeobpasoBaTens YacToTbl COOTBETCTBYET
ycrnoBusiMm  akcnnyataumu. HecobniopeHune TpeboBaHui K yCrOBUAM
OoKpy>XXatowen cpedbl MOXET MPUMBECTM K COKpaLEHWIO Cpoka Cryobl
npeobpa3oBaTerns 4YacToThbl.

CreneHb 3awuTbl IP20 o603HavaerT, 4To kopnyc npeobpasoBaTens 4acToThbl
3almLlaeT oT nonagaHus BHYTPb MpeaMeTOB AMAMETPOM, MPEBbILAOLLUM
12,5 Mm, 1 gnivHon 6onblie 80 MM, HO NPY 3TOM He NPEenATCTBYET NonagaHuio
B HEro Braru (ooxas, kanenb KoHAeHcaTa, CTpyi BoAbl U Ap.).

» TpebyeTca ycTaHOBUTH (OUILTPYHOLLME YCTPOWCTBA B MeCTe MNpuUTOoKa
BO34yxa B Cly4yae CUIbHOIO 3arpsisHEHUs1 BO3ayxa MNbinbHo.



3.1.1 TennoBblgeneHne

250w
<>

zman

Puc. 3.1 — TpebosaHusi K MUHUMaITbHbIM 8030y WHbIM 3a30pam

MoTepu aHeprm Ha npeobpasoBaHue B 1Y nepeMeHHOro HanpsikeHus
B NOCTOsIHHOE, a 3aTeM 0bpaTHO B MEepeMEHHOE, COCTaBMsloT okono 5 %.
OTU noTepu 3Heprun NpuBOAAT K TENnoBbIAENeHWo, Mo3ToMy criegyeT

npenorepawatb yBenuyeHnme temnepartypbl

B CIlyyae YCTaHOBKU MU3aenusi

B 3aKpbITbIN LWKad, ANa Yero npegycMaTpuBath B LKady MPUHYOUTENbHYO
OXMAKAAIOLLYI0 BEHTUMSLMIO.
B atom cnyyae HeobxoOMMO YyuuTbIBaTb [aHHble O TENMoBblAeNeHuu,

yKkasaHHble B Tabnuue 3.1.

Tabnuua 3.1 - TennosblgeneHne NpuM HOMUHANbLHOW Harpy3ke

SDI-G0.4-2B
SDI-G0.75-2B
SDI-G1.5-2B
SDI-G2.2-2B
SDI-G0.75-4B
SDI-G1.5-4B
SDI-G2.2-4B
SDI -G4.0-4B

OcHoOBHasi 4acTb B TennoBblaeneHnn

Tennootgaua, Bt

42

61

93

140

52

69

98
153

— noTepun B CUNOBBLIX Uenax

IGBT. [MoaToMy uW3MeHeHWe Hecyllen 4acToTbl MO3BOMNSAET perynuposarb
TennosblaeneHve npeobpasoBaTens 4acToTbl.



3.2. MoakniovyeHne BXOQHOIro NUTaHUA
3.2.1 TpeboBaHUsA K NOAKNIOYEHUIO

Mepen nopavert nutaHus yGegutecb, 4TO nepudepuiiHoe
obopynoBaHue u MY HacTpoeHbl B COOTBETCTBUMMU C YKasaHWUSIMU
OaHHOro pyKOBOACTBa [ANsi ykasaHHoW Mmogenu. HecobnogeHve
3TOro TpeboBaHWs NPUBEAET K HECHACTHBIM CIy4asMm.

Takke HeobxoouMo ybeauTbesl, 4YTO KNMAcC HanpshkeHusi
nMTaloLLEN CETU COOTBETCTBYET KNacCy HOMUHAMBHOMO HaMPsKEHNS
ny.

3.2.2 MpepoxpaHuTenu n aBToMaTtM4yeckue BblKoYaTenum

Ha Bxoge nuTaHus cnegyeT wcnonb3oBaTb MpegoxpaHuTenu wu/unu
aBTOMaTU4eckue BbIKNoYaTeENU AN OrpaHUYeHUs BO3MOXHbIX MOBPEXAEHUN
B Cny4Yae BbIxoda M3 CTPOS BHYTPEHHMX KOMMOHEHTOB npeobpasoBaTens
4acToThl.

CnegyeT yCcTaHOBUTb KOHTAKTOpP C BO3MOXHOCTbI PYYHOrO ynpaBneHust
MeXAy MWCTOYHWKOM MUTaHUSI MepeMeHHOro Toka W npuBogoM. KoHTakTop
OOIMKEH NPy HeoBXOAMMOCTW OTKMYaTb nogady NUTaHust Onsi NpoBeaeHUst
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneyvBaTb 6e30MacHOCTb BO
BpeMS 3TUX AENCTBUN.

3awmra nUMHWA NUTaHus AomkHa obecneyvBaTbCsl Mofb3oBaTeneM B
COOTBETCTBUM C T[OCYAAPCTBEHHBIMW U MECTHBIMW  3MEKTPOTEXHUYECKUMM
cTaHgapTamu. Beibop npepmoxpaHuTenei n aBTOMaTUYECKUX BblKMoYaTenen
Npoun3BOAMTCA MO BXOAHOMY HOMWHaNbHOMY TOKY, [AaHHble O KOTOPOM
npuseneHbl g8 enase 2.3 ModesibHbiU psad U HOMUHalbHbIE apamempbi.
Ecnun npu pabote npegnonaratoTcst gnuteneHble neperpysku 150 % v Bbiwe
OT HOMUWHaIbHOW MOLLHOCTM, TO NOAGOP OCYLUECTBMASETCS MO BXOOAHOMY TOKY,
YMHOXeHHOMY Ha 1,5.

Y6enunTech Takxke, YTo BpeMsi cpabaTbiBaHWs NpefoXpaHUTenen coctaBnset
meHee 0.5 cekyHa. Bpemsa cpabatbiBaHWs 3aBUCUT OT TuMa WMCMONb3yemMoro
npefoxpaHuTensi, NOSIHOro CONPOTUBIIEHNS CETU NUTaHUS, @ TakKe OT nioLaan
ceyeHus, MaTepuana v AnvHbl nuTatoLlero kabens.

3awura MOXeT obecneunBaTbCs 6bICTPOAENCTBYOLLMMU
npefoxpaHUTeNsiMm TUNOB:

Tun aR/gR - nonynpoBoAHWKOBbIE MPEAOXpaHUTENN

Tmn gG — craHgapTHble NpefoXpaHuTenn co BpeMeHeM cpabaTbiBaHus
MeHee 0,5 cekyHAbI.




3.2.3 NMogknioyeHne CUMOBbIX KNEMM U 3a3eMieHus

Hwxe npeacraBneHa cxema CUIOBbIX NOAKIOYMEHUA (puc. 3.2) n onncaxue
0603HayYeHn Ha CUMoBbIX knemmax (Tabnuua 3.2).
TP
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Puc. 3.2 - Cxema cunosbix nooKmo4eHul

Tabnuua 3.2 - OnucaHue cunoBbiX KNeMm

O603Ha4YeHUe Knemm DYHKLUUN KNemMM

L1, L2, L3 (unmu L1, L2) | BxogHble knemmbl Ans noaknoveHus 3-xdasHon (unm
ofHodasHow) NuTatoLLen cetu

P+, PB Knemmbl nsi nogknioyYeHs TOPMO3HOTo pesuctopa
U, V,w BbixofHble KneMmbl 415t NOAKIIOYEHUS 3neKTpoaBMraTens
PE /@ Knemma 3almutHoro 3aasemneHuns

3.2.4. Mepbl NpPegoOCTOPOXHOCTU MPU MOAKIYEHUN BbIXOA-

HbIX CUJTOBbIX KINnemMm

1. Kateropuyecku 3anpeLleHo nogknovaTb BXOA NUTAOLLEN CETU K KNeMMam
«U», «V» 1 «W».

2. MNopgknounTb BbixoaHble knemmbl «Uy», «V» n «W» K BXOAHbIM Knemmam
anekTpoasuratens «U», «V» n «W» cootBeTcTBEeHHO. [TpoBepbTe HanpasneHve
BpalleHNss B COOTBETCTBMM C WHCTPYKUMEW Ha anektpogsurartens. Ecnu
HanpaBneHue BpaLleHUs 3neKTpoAaBuratensi He CoBnagaeT C MpPaBMITbHbIM
HanpaBneHneM, NOMeHsINTe MecTamu NPOBOAHWKN NoObIX ABYX kKneMMm 13 «Uy,
«V» 1 «W», nubo npu nomowm napametpa Sd0.14.

3. 3anpelaeTca 3aMblkaTb HAKOPOTKO WMU 3a3eMIsiTb BbIXOOHYIO Lenb.
He npukacantecb K BbIXOOQHOW LenNW WU He AonyckaWTe KOHTakTa BbIXOQHOMO
npoBoga C KOpMycom rnpeoGpa3oBaTtensi 4yactoThl. B npoTtuBHoM criyyae



BO3MOXXHO MOPaXXeHMEe 3NEKTPUYECKUM TOKOM UMW 3aMblKaHWE Ha 3eMITH0.

4. He ponyckaeTcs NOAKIOYEHNE €MKOCTHbIX Harpy3oK K BbIXOLHOW LienMu.

5. He ponyckaeTtcs yCTaHOBKA 3MEeKTPOMAarHUTHbIX MYCKOBbIX YCTPOMCTB Ha
BbIxode npeobpasoBarens 4acToTbl. B NpoTMBHOM criydae npu pasmMblkaHWUm-
3aMblKaHUN YCTPOMCTBa BO BpeMs paboTbl npeobpasoBatens yactoTsl OyayT
BO3HMKATb CKa4ykuM TOKa, KOTOpble MpMBEOYT K BbIxody W3 CTPOS CUMOBOrO
Moaynsi npeobpasoBaTens 4YacToThbl.

6. YcTtaHOBka TenmnoBOro pene neperpys3ku. B coctaB npeobpasoBartensi
4aCTOThbl BXOAUT 3NEKTPOHHAs cxema 3aLuTbl OT neperpy3ok. [ononHnTensHoe
TENnnoBoe perie neperpyskn HeobxoanMOo YCTaHOBUTL B CrieayoLmux crnyyvasx:

. Ecnn npeobpa3oBaTtenb 4acToTbl MCNOMb3yeTcs Ansi yrnpaBreHus
HECKONbKNUMW OABUraTensmu;
. Ecnn noakntoyalTcs MHOronostocHble asuratenu. HommHanbHbIN

TOK TEMNmoBOro pene neperpy3kn JOMKeH ObiTb TakMm Xe, KaKk HOMUHAINbHbIN
TOK, yKa3aHHbIN Ha nacnopTHomn Tabnunyke asuratens.

7. Ecrnim cymmapHas gnuHa nposoga mexay npeobpasoBaTenem 4acToThbl
W ABUratenem CrULIKOM Benvka, WM Hecyllasa 4vactota npeobpasosarens
4YacToTbl (YacToTa nepeknoyveHust cunosbix IGBT-TpaH3NCTOPOB) CRAMLLKOM
BbICOKA, rAPMOHWYECKUIA TOK YTEeYKM OT kabenemn okasblBaeT oTpuuaTenbHoe
BMUSiHWE Ha npeobpasoBaTenlb 4YacToTbl W APyrMe BHELUHWE YCTPOWCTBA.
Ecnn pnuHa coegvHWTEnbHOM NUHWM Mexay npeobpas3oBatenem 4acToTbl
M pgBurateneMm CrULIKOM BEMUKa, HECYyLyl 4acToTy npeobpasosartens
YacToTbl HeobxoAMMO MOHM3UTL. Hecywas yactota MoxeT ObiTb 3agaHa
dyHKUMOHanbHbIM kogom Sd0.15.

3.3. NoaknroyeHne 4ONONHUTENILHOIO 060pyAOBaHUS

B 3aBucumoctn ot yCJ'IOBVIVI akcnnyatauynum BO3MOXHO MpUMEHeHune
OONONHUTENbHOIo 060py,EIOBaHI/IF|. Ha PUCYHKe 3.3 npefcTtaeneHa cxema
NOoAKNK4YeHna oNONHUTENbHOro OGOpy,EI,OBaHVIﬂ.

L1 PRL1 T T T T T T T U1 ¢
L2 > SIL2 ny VT2 ¢
L3 > TIL3 WIT3 ¢

Puc. 3.3 — Cxema nodkrnroyeHus 0ornonHumesibHo2o obopydosaHus




Tabnuua 3.3 — OnuncaHne fononHUTeNsHoro o6opyaoBaHNs

MOCTOSIHHOIO TOKa

[poccenk NOCTOSHHOTO TOKa
obecneunBaet Gonee apHeKTUBHYIO
KOpPEKLMIO Ko3ahpULMeHTa MOLLHOCTH
3a CYET CrnaxvBaHus nynbcauuin Toka

B 3BEHE MOCTOSIHHOIO HAaNPSHKeHUs!, YeM
BXOAHOW Apoccerb, OrpaHNYUBaoLLMIACS
nuwb hopMON ToKa Ha BXoAe.

[1ns NOBbILLEHNS OTKa30yCTONYMBOCTN
4aCcTOTHO-perynMpyemMoro npusoga

B OTBETCTBEHHbIX MPUMEHEHUSIX
pekomeHayeTcs KOMBGUHMPOBaHHOE
ncnonb3oBaHne obonx Tnos
napocceneii. BxogHoit apoccens
nofaBnseT BHEeLWHNE KOHAYKTUBHbIE
MOMEexXU N CUMMETPUYHbIE
nepeHanpshxeHus, a Apoccenb
MOCTOSIHHOTO TOKa AOMOSTHUTENbHO
cTabunuanpyeT BHYTPeHHiolo Lenb MY,
noBbILas 06LLYI0 HaAEXHOCTb CUCTEMbI.

Ne YcTpoicTBo Onucaxue yHKUMMN MeTtoauka nog6opa

1 AETOMaTM“IeCl:MM MPenHasHaUEH A 3aLMTH! IVHIIA Mo BXOOHOMY TOKY

BblKMto4aTesb npeobpasoBarens
MpenoxpaHuTens* 9reKTPOCETN OT TOKOB NEPEerpy3ku u ot yacToTs! [Todpobriee —
TOKOB KOPOTKOTO 3aMblKaHWsi om. 2nas "373_2'2
2 OnekTpoMarH1THbIN Annapat AWCTaHLMOHHOTO AeWCTBUS,
KoHTakTop (KM)* npefHasHa4YeHHbIN ANs BKIOYEHWIA 1
OTKITIOYEHWIA CUIOBBIX ANEKTPUYECKNX Mo BxogHOMY TOKY
Lieneit Npu HopMarbHbIX peXUMax npeobpasoBatens
pabortbl. [pefoTBpallaeT NOBTOPHOE YacToThbl
BKITIOYEHNE B Cly4ae BbIXoaa
npeo6pa3soBaTersi HacToTbl U3 CTPOS.

3 CerteBoit gpoccenb MpepHa3HayeH Ans CHkeHWst 6pockoB
TOKa BXOAHOM LiENK YacTOTHOTO _
npeo6pa3oraTensi, npu koneGaHusx I&?’I"”Miﬁ;:r?gg"cg%m”a
HanpsbKeHWs B CETY, a Takke Anst 5 Lésdene cemeeoti

— 8 pasoe/ie cemeeou.
CHWKEHUS BbIOPOCA rapMOHUYECKNX ODOCCErE
VMCKaXKEHIA B CETb OT Npeobpasosartens | 2P9CCelle
YacToTbl.

4 ;am’i‘_ﬁ;?mombm MpenHasHaveH Anst ycTpaHeHust Mo HoMuHanbHoOMyY
pagmoyacTOTHbIX LYMOB, BIMSIOLLMX HA | TOKy npeobpa3oBaTtensi
paboTy npeobpasoBarters YacToTbl YacToThbl

OMC-cunestp PuneTpel SMC orpaHuunsaoT
HarpsihXeHne 1 TOK BbICOKOYaCTOTHbIX Tabnuusl noaGopa — Ha
romMex, KOTOpble BO3HUKAIOT B CETU OPULMANLHOM CaiiTe — 6
oT npeobpasoBaTerns 4acToTbl B asoene dunbmp OMC
HOpMaribHOM pexume paboTbl U B pasoene dunbmp SMC
YCINOBUSIX HEUCTIPABHOCTEN.
5 [poccensb

Mon6op BbINOMHATL
N0 pekoMeHAaLMsM
npoussoauTens
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6 Mon6op BbINONHATL
o pekoMeHAaLusiM
npouseoauTens

O6ecneunBaeT nofavy areKTpoIHepriy,
BblpabaTbiBaeMoii B npoLecce
TOPMOXEHUS dneKTpoABUraTens Ha
TOPMO3HOM Pe3nCTop, rapaHTUpyst
HopMaribHyto paboTy npeoGpasoBarens
yacToTbl. TOpPMO3HOW MOAYNb
Heobxoaum, ecnu TpebyeTcsa
npou3BecTu BbICTPOe TOPMOXEHME
VNHEPLIOHHON HarpysKku.

Tabnuubl noa6opa — Ha
odrumanbHoM cante — g
pa3sdesnie TopmosHoU
MoOyrib

TopMmo3HoW pesncTop

MpeaHa3HayeH ans paccevBaHus
3MeKTPO3HEPruK, BbipabaTbiBaeMon

B MPOLIECCE TOPMOXKEHUS! UNN PE3KOM
CHWKEHMM CKOPOCTU 3MEKTPOABUraTens.

B 3aBucumocTy ot
TVNa Harpysku (CM. Ha
oduumnansHom caiite B
paspene «/loddepxka
u cepsgucy ->
«goxzmeHmag,u,q»z

7 BbIXOgHOM
(MOTOPHBIIA)
Apoccernb

MpenHasHayeH Ans 3aluTbl ABUraTenemn
OT MUKOB HAMPsKEHNS!, BO3HWKAIOLLMX
npu pabote npeobpasoBatenei
YacToThl.

BenuuuHa nynbcaumii HanpsxeHus
3aBUCUT OT HECYLLIEN YacToThl
npeobpa3oBaTenel 4acToThl,

AnNvHbI M TUna kabens. beicTpoe

BpEeMsi HapacTaHWsi HanpshXeHust
XapaKTepn3yeTcsi AOMNOMHUTENbHLIMM
MoTEPSIMU MOLLHOCTU U HeXenaTenbHbIM
HarpeBoM B kabensx u Asuratene, a
Talkke MOXET NPUBECTU K MPOGoto nnu
YCKOPEHHOMY CTapeHMI0 N3OSN,
CHuxaeT

CKOPOCTb HapacTaHUsi TOKOB KOPOTKOrO
3aMblkaHusi, TEM caMbIM obecreynBas
HeobxouMoe Bpemsi ANsi cpabaTbiBaHus
3almThl Npeobpa3oBaTtensi YacToTbl.
McnonbayeTcst Npu yaaneHHocTn
anekTpoABUraTensi oT npeobpasoBarens
yacToTbl 6onee Yem Ha 50 M.

Tabnuubl nog6opa — Ha
oduumansHoM caiite — 8
pasdesie MOMOPHbIU
dpoccesib

dunetp dU/dt*

MpepHasHayeH Ans 3awmTbl
[BUraTens ot BIUSIHWSI UMNYNbCHbIX
nepeHanpskeHwii LLIKM, kotopble
MOryT Bbl3blBaTb NPOGOI U30MSLMK,
[IONOMHUTENbBHbIN Harpes ABuraTens,
SIBIEHNE OTPAXKEHHOW BOSTHBI,
PE30HAHCHOTO HANOXeHMs! BOSH,
noTepu NOBEPXHOCTHOTO adhchekTa.
KOMMNeHCUPYHT EMKOCTHbIE TOKW
[NMHHBIX Kabenen aBuratenen,
CHWXaeT BUXPEBbIE TOKW B CEpAEYHUKE
poTopa U cTatopa Asuratensi, noMexu
HaBOAWMbBIE Ha PSAOM PaCMONOXEHHbIE
cnaboTouHble kabenu ynpaeneHus n
annaparypy.

Mop6op BbINONHATL
no pekoMeHJaLusm
npoussoauTens

BbIxoAHOW CUHYCHbIV
dunsTp

BbIxoaHO CUHYCHBIN bynbTp
npegHasHaveH Ans crnaxvwBaHus
MMMYNbCHOTO HAaNPsHXKEHWS Ha BbiXxode
4acToTHOro npeobpasoBatens nyTem
npeo6pasosanus LIWM-curHana

B CVHycOoMAanbHoe HanpshkeHne ¢
MWHUManbHBIMU rAPMOHNYECKUMM
VCKaXXEHNSIMM.

Tabnuubl nog6opa — Ha
ochuymansHom caiite
—_B pasfiene BbIXOAHO
CUHYC-UILTP

* Mpwn yCTaHOBKe JaHHOro 060py,EIOBaHVIﬂ crnefyet pykoBOACTBOBATbLCA pekoMmeHaaunamun
npounssoaunTensa no Metogunke no,qﬁopa.
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Bo epems pabombl npeobpasogamerb 2eHepupyem 6bICOKUU
MoK ymeyku Ha 3emso. Heobxodumo ycmaHosums ycmpolcmeo
3auumHoeo omkrrodeHusi (Y30) 0na omcnexusaHus rnpeabilueHust
MmoKa yme4Ku Ha 3eMITo, KOmopoe MOXEem 803HUKHYMb 60 8pemsi
pabomei 4.

B Kknumamu4ecKux 30HaXx, MoOBEPXEHHbIM ydapaM MOHUU,
nonb308amesto HeO6X00UMO ycmaHo8UMb ycmpolicmeo 3awyums!
om umnynbcHo2o nepeHanpsixeHus (Y3UI) neped 14, 4mobebl
y8ernuyumb CpoK ciyx06bl npeobpasosamens.

D

3.4 MNogkntoyeHne KNemMm ynpaBneHUs

PacnonoxeHune knemm Ha konogke nnathbl ynpaeneHua cepuun SDI:

A 1oV Al AO S2 S4 Y ROC
B GND | HDI S1 S3 S5 OP ROA

Tabnuua 3.4 — OnvcaHve knemMM ynpasneHus

Lincdpossie S1 Lincbposon exop 1 KoHkpeTHas dyHKUumS, BbINonHsemas
BXOJHbIE CUrHanbl [VCKPETHLIMW BXOAaMK,
s2 Lincppoeoit Bxoa 2 yCTaHaBnMBaeTCs MyTeM HaCTPONKN

napameTpoB Sd4.01 — Sd4.05. dyHkuus
CTaHOBWTCS aKTUBHOI NPU 3aMblKaHUM

3 Uucpposoii sxon 3 Knemm Ha obwwuin npoeoa (GND)

S4 Lincpposoit Bxoa 4
S5 Lindpposoii Bxog 5
GND O6wwmit nposop, O6Luii NpoBOA As BXOOHbIX U
BbIXOAHbIX KIIEMM AUCKPETHBIX 1
aHaroroBbIX CUrHamnos.
WcTouHuk nutandmsa | 10V OnopHoe VcnonbayeTcs Ans noakmnoveHns
HanpskeHue BHELUHUX  YCTPOMCTB
aHanorosoro exoga (noTeHunomeTpoB U T.4.).

MakcumanbHbI TOK Harpysku:
25 mA. Tpebyemoe BHellHee
conpoTueneHne He meHee 4 kKOM



AHanorosblin
BXOAHOW curHan

AHanorosbli

BbIXOAHOW curHan

Lindppososii
BbIXOA

MMnynbcHbIN
BXOf,

OwnanasoH
yactotbl: 0 - 50
KMy

KommyHuka
LIVOHHBIV curHan

Al

AO

HDI

ROA,
ROC

A B

Knemma
aHarnorosoro BXoaa

Knemma
aHarnoroBoro
BbIX0OAa

LindpoBsoit Bbixog,
C OTKPbITbIM
KONNEKTOpOM

Bbicoko4acToTHbIN
MMNYNbCHBIA BXOA,

PeneliHbIn BbIxop,

Knemmebl
noaKnioYeHns
uHTepdeinca RS-
485 pns pabotbl No
npotokony ModBUS
RTU

1. PaboTa no HanpspkeHuto B
ananasoHe 0 B ~ 10 B: BxogHoe
conpotueneHue 18 kOm,
MaKCMMarnbHOe BXOAHOE HanpshkeHune
12,5B

2. Pabota no Toky B AvanasoHe

0~20 MA: BXOZHOE COnpoTMBIEHNE
500 OM, MaKkcUManbHbI BXOAHOW TOK
25 mA.

MepekntoyeHne - ¢ NOMOLLIbIO
nepemMblyku J3, pacrnonoXeHHOW Ha
nnare ynpasnexus. o ymonyaHuto
yCTaHOBIEHa B MNOMOXeHue,
COOTBETCTBYIOLLIEE BbIXOAY
HanpsKeHus.

1. PaboTa no HanpsixeHuto B
avnanasoHe 0 B ~ 10 B: nonHoe
conpotusneHune> 10 kOm

2. Pabora no Toky B AnanasoHe
0/4~20 MA: nonHoe conpoTuBreHne
200~500 Om.

MepekntoyeHune - ¢ NOMOLLbIO
nepemMblykun J2, pacrnonoXeHHoW Ha
nnare ynpasrneHus. 1o ymonyaHuto
yCTaHOBIIEHA B MNOSIOXEHNE,
COOTBETCTBYHOLLIEE BbIXOAY
HanpsKeHusl.

[wnana3oH HanpshxeHuiti: 0~24 B;
[Ounana3soH Tokos: 0~50 MA.

[OwnanazoH Hanpsbxenuin: 10 ~ 30 B;
[Ounana3oH yacToTbl: 0 - 50 kY,

HopManbHO OTKpbIThIV KOHTAKT.
MepemeHHbIn TOK: 250 B,3A
MocTosiHHbIN TOK: 30B,3 A

A - nonoXuTenbHbIA BXOA,
B - oTpuuaTtenbHbIn BXog



ny
GND Avarorossii A0 7 © ‘ ::g:g?g:gm
Myck — S1 Uudp. Bxoa 1 BEIXOA  GND ¢ curHana
Pesepc —¢ S2 Ludp. Bx0a 2 ROA
- pyHKUMS - —— S3 Uudp. exoa 3 PeneiHbiii Wnavkatop
Bbixoa T curHana
- PyHKUMS - ——0 S4 Uudp. Bxog 4
) ROC
- (oyHKUMA - —— S5 Ludp. Bxon 5 Ynpaenatowas
v KkaTylwka pene
)
Undpposoir N - —
10¥ Bbixog [T il ! \—,7
BHewwHuin Al AHarnoroebiit £ GND I
noTeHuyoMeTp 8xon
GND N
Rs485 AP
PE ' 1] 1)
Modbus RTU B \ \
enepatop “ op WmnynbcHbIR ke £ i
MMNyNbCoB @ HDI BXoA : :
V ON AO1 AO1
J2J3J4J5 J9
I OFF HDI A02

Puc. 3.4 — Cxema rnoOK/oyeHus yrnpasnsowux Knemm

3.4.1 OnucaHue chyHKUMOHANbLHOro Ha3Ha4YeHUA NepeMbIveK

OnuncaHne ¢yHKUMOHANBHOrO Ha3HavyeHus1 nepemMblvek npeobpasoBarens
yactoTbl SDI.

HasBaHue Uzo6paxeHune DyHKUUA 3aBopckasn
NONOXEeHUs! HacTpouka
nepemMbIYkn

485 (J4) BbIKN BbiGop cornacytoLyero peamctopa BbIKI
2] ans uHtepdenca RS-485
¢ Bkn.:nogknioyeH cornacyowuii pesuctop
el 120 Om Beoikn.: 6e3 cornacytoLero
BK/1 peaucTopa
Al1 (J3) i | cooTBETCTBYET TOKOBOMY BXOAY 0~10B
° (0-20 mA)
z] V/ COOTBETCTBYET BXOAY HaNpPsKEHUSI
v (0-10B)
AO (J2) ('] | cooTBETCTBYET TOKOBOMY BXOAY 0~10B
(0-20 mA)
Z] \/ COOTBETCTBYET BXOAY HANPsSKEHUSI
v (0-10B)



3.4.2 OnucaHue hyHKUMOHANBLHOro Ha3HavyeHusi knemm AO u
HDI

Knemmbl AO (aHanoroBblili Bbixod) U HDI (BbICOKOYACTOTHBIA UMMYNbCHbIN
BXOf) He MoryT paboTaTb 04HOBPEMEHHO. [yTem KOMOMHMPOBaHWSA YCTaHOBOK
nepembliek J5 n J9 n cooTBeTCTBYlOWEN HacTpolkn napametpa Sd04.00
nonb30BaTENU MOryT BbIOUpaTh, Kakyto OyHKUMIO ByayT BbINOMHATL KNEMMbI
AO 1 HDI cooTBeTCTBEHHO.

Mepembiuka | Mepembiuka J9 HacTpoika Onucaxune

J5 napametpa Sd04.00

AO1 AO2 Sd4.00 =1 [evictByeT doyHKLMS
z] = (knemma) AO
o ]

HDI AO1

AO1 OTknto4eHo Sd4.00=0 [enicTByeT dyHKLMS
o (knemma) HDI

)

HDI

3.5 NMpoknagka kabenew

3.5.1 O6wue npaBuna

BbiGop ceveHuss kabenen W HAKOHEYHMKOB MPOU3BOAWUTCS COFMAaCHO
HOMUWHAnbHbIM TOKam (cMm. enagy 2.3 ModerbHbil psad U HOMUHalbHbIE
rnapamempsi) U pa3Mepam KNeMMHbIX COeMHEeHWI Npeobpa3oBaTens YacToTbl.
MOMEHT 3aTsKKM CUMOBbLIX W YNPaBASOWMX KINEMM MOXHO MOCMOTPETb B
Tabnuue 3.5.

Tabnuua 3.5 - MOMEHT 3aTsXKKv CUMOBbIX U YNPABMSOLWLMX KNEMM

Mopenb MoMeHT 3aTsXKKn MoMeHT 3aTaXKu (cunoBbie
(ynpaBnsowme knemmbl), H*m Knemmbl), H*m
SDI-G0.4-2B 0,5 0,7
SDI-G0.75-2B, SDI-G0.75-4B 0,5 0,7
SDI-G1.5-2B, SDI-G1.5-4B 0,5 0,7
SDI-G2.2-2B, SDI-G2.2-4B 0,5 0,7
SDI-G4.0-4B 0,5 0,7

Monbop cunosbix kabenew BbLIMOMHATL MpW  COBMIOAEHUM  YCROBUIA
MECTHbIX HOPMAaTWBOB MO TexHUKe 6e30MacHOCTW, HaMPSHKEHWIO NUTaHUS |
HoMUHanbHomy Toky MY ¢ yueTom TpeboBaHuiA No skcnnyaTtaummn. Bes nposoaka
[OIMKHa COOTBETCTBOBaTb MECTHBIM 3aKOHaM M HOPMAaTMBHbBIM [OKYMEHTaM B
OTHOLLEHWUN CeveHuns kabens 1 yCrnoBuin OKpyxatoLen cpeabl.

Tabnuua 3.6 — 3aBUCMMOCTb ANWHbI kabensi OT HecyLeln YacToTbl

OnuHa npoBoaa mexay M4 <100 m >100 m
W anekTpoABuratenem

Hecyuwas vactora (napameTp Sd0.15) <10 kly <5 kly



OnacHocTb nopaxeHusa 3J1eKTPU4YeCKMM TOKOM

Mpeobpa3zoBaTenb YacToTbl MOXET NMPUBECTU K BOZHUKHOBEHWHO
MOCTOSIHHOTO TOKa B  3alUTHOM 3a3eMJISIOWEM MPOBOAHYKE.
HecobniogeHne crnegylowmx pekoMeHZauum MOXeT MNpUBECTU
K TOMY, YTO YCTPOMCTBO 3alUMTHOrO OTKMHOYEHUS He obecrneunt
Heobxogumylo 3awuTy. Tam, roe Ans 3awWuTbl OT TMOPaKEHUs
3MIEKTPUYECKUM TOKOM MPUMEHSIETCS  YCTPOWCTBO  3aALUUTHOTO
OTKIOMEHNS, [OMNycKaeTcsl yCTaHaBNMBaTb HA CTOPOHY MUTaHMS
Tonbko Y30 Tuna B.

3awwmra ot neperpys3ku no ToKy

Mpn uMcnonb3oBaHUW HECKOMbKUX ABuratenen Heobxoaumo
YyCTaHaBnMBaTb OOMNOJTHUTENbHOE 3alUUTHOE o6opy}:|,OBaHme Mexay
npeo6pasoBaTeneM YacToThbl U ABUraTenem, Hanpumep, yCTpOVICTBa
3alunTbl OT KOPOTKOrO 3aMblkaHWA WUNK TennoByk  3aluuUTy
asuratens. Ona 3awmTbl OT KOPOTKOrO 3aMblKaHUs U neperpyskm
MO TOKY pekoMeHayeTCA UCNoNb3oBaTb BXOAHbIE NpefoXpaHUTENN.
Ecnu npoussogutens He npegycmatpuBaetr WX YCTaHOBKY,
npefoxpaHnTenn OOJIKHbI 6bITb yCTaHOBMNEHbl cneynarncTtoMm BO
BpeMa MOHTaxXa.

OnacHOCTb TOKa yTe4Ku

Mpeobpa3oBatenb 4acToTbl reHepupyeT TOK YyTeyku. Yem
BbllLe Hecyllasi YyactoTa, TeM bonblie ToK yTeuku. Tok yteuku MY
cocTaBnsieT 6onee 3,5 MA, dhakTnyeckoe 3HadeHne onpeaensieTcs
ycnoBusiMu akcnnyataumu. [Ons obecneveHus 6esonacHoctu MY
N 3NeKTpoABuraTenb AOJKHbI ObiTb 3a3emnieHbl. ConpoTuBreHe
3a3emMneHns AomKHO 6biTe MeHee 4 OM. He fonyckaeTcs noaknoyaTe
3a3eMnA0LLIMI NPOBO/ K CBAPOYHOMY annapary v Apyromy CUIoBOMY
obopynoBaHuMio.  HenpaBunbHO  BLINOMHEHHOE  3a3eMIlEHUe
npeoGpa3oBaTenst YaCToTbl MOXET NPUBECTM K feTanibHOMY Ucxoay
Unn cepbe3HbIM TpaBmam. [MpaBunbHoe 3a3eMneHne 06opyaoBaHNs
JOIMKHO ObITb YCTPOEHO CepTUMULMPOBAHHBIM  CrneuuanMcToM-
3MEKTPOMOHTaXKHUKOM.



AnekTpobe3onacHOCTb

. Mpeobpa3zoBatens YacToTbl HEOBXOAUMO 3a3eMIsiTb B COOT-
BETCTBUM C AEWCTBYIOLLMMYM CTaHA4apTamu 1 HopMaTuBaMm.

. [Insi NpoBOAKM BXOOHOIO NUTAHWS, ABUraTeNs U yNpaBnsioLLImMx
FIMHUIA PEKOMEHYETCSI UCMONb30BaTh OTAESbHbIE 3a3eMIsAH0-
Lue kabenu.

. 3anpellaercs 06beanHATL 3a3eMeHne HEeCKOMbKMX Npeob-
pasoBaTeneii 4acToTbl NyTeM NMOCNeA0oBaTENbHOIO NoAKoYe-

HUSA.

. 3asemMnsioLime NpoBoaa AOMKHbI GbiTb MaKCUManbHO KOpoT-
KUMUA.

. CnepyiiTe MHCTPYKUMAM NPOM3BOAUTENS ABUraTenNs rno ero
NoAKMHYEHNHO.

MH.ﬂyLIMPOBaHHoe Hanpsi>keHune

WHayumMpoBaHHOe HamnpskeHWe OT BbIXOAHbIX kabenen asurare-
nen, pacnonoXeHHbIX PSAOM APYr C APYTOM, MOXET HakonuTb 3a-
psio Ha KOHAeHcaTopax 06opyAoBaHWS AaXe MpW OTKITYEHHOM U
usonuposaHHoM obopynoBaHun. HecobniogeHne TpeboBaHuin no
pasnenbHON NPoKNaaKe BbIXOAHLIX kKabGeneun ABuratens MoXeT npu-
BECTU K CMepTENbHbIM UCXOAaM UMW TSXKEMNbIM TpaBMam. PekomeH-
[yeTcsi NpoknaabiBaTh BbIXOAHbIE kabenu ABuratens oTAenbHO Unu

UCMONb30BaTh 3KPAaHUMPOBAHHbIE KaGenu.



Mpu ncnonb3oBaHun Gonee 4yem ayx MY He gonyckaetcss obpa3oBaHue
netenb C 3a3eMSAOLMM NPOBOAOM:

MpaBunsHO He npaBunbHO He pekomeHpgyeTtcs

Puc. 3.5 - Cxemamu4Hoe u3obpaxxeHue obpa3osaHusi nemsnu ¢ 3a3eMrsiouuM nposodom

Ha pucyHke 3.6 npeactaBneHbl pasnUyHble CUCTEMbl 3a3eMIIEHMS.
Pekomengyemas cuctema 3asemnenuns TT vnu IT.

L1 EAAMS L1 L1

L2 A L2 L2

L3 = L3 L3

PEN — N 1 1— N
] 1T PE l T PE
L Harpyaka == Harpyska —= Harpyska

Cxema TN-C Cxema TN-S Cxema TN-C-S
F— & Ff— &
L2 L2
L3 L3
N N
] PE ] PE
= Harpyska 17 Harpyska 17
Cxema TT Cxema IT

Puc. 3.6 - Turnbl cucmem 3a3emneHust

CYMMETPUYHBIA  3KpaHWPOBaHHLI  kabenb obecneyvBaeT MeHbLUWI
YPOBEHb 3MEKTPOMAarH1THOIO U3My4YeHnsi BCel NPUBOAHOW CUCTEMBI, MEHbLLYHO
Harpysky Ha M30nAuUMI0 3NeKTPOABUraTensi, MeHbLUNE MOALMMHMKOBbLIE TOKU U
MEHbBLUMIA U3HOC MOALUMMHUKOB. 3alUUTHbIA NPOBOAHMK BCErAa AOMKEH UMETb
[OCTaTOYHY0 NPOBOAUMOCTb.

B Tabnuue 3.6 ykazaHO MUHUManNbHOE CeYEHUE 3aLLMTHOrO NPOBOAHMKA B
3aBMCMMOCTM OT pa3Mmepa ha3HbIX MPOBOAHUKOB B COOTBETCTBUM CO CTAHAAPTOM
MOCT P M3K 61800-5-2-2015, korga casHblidi M 3aWUTHBIA NPOBOAHUKM
BbIMOMHEHbI M3 OAWHAKOBOrO MeTanna. B npoTuBHOM criyyae cedveHuve
3alMTHOrO NPOBOAHMKA AOMKHO obecneynBaTh TaKyto e NPOBOAUMOCTb, YTO
1y BbibpaHHoro no tabnuue 3.6.



Tabnuua 3.7 - MyHManbHoe cedeHne 3aLUTHOTO NPOBOAHMKA

CeyeHue asHbix npoBoaHNKOB | MuHMManbHoe ceyeHue COOTBETCTBYHOLLErO

S (Mm?) 3alUNUTHOrO NpoBoAHuKa S, (Mm2)
S<16 S

16<S<35 16
35<S S/2

CeyeHne kabens [OMKHO OblTb paccyMTaHO, MCXOAA W3 credyoLmx
YCNOBUIA: yknafka B N10Tok He Gonee 6 kabenel B psig, Temnepartypa Bo3ayxa
30 °C, umsonaumsa [BX, temnepartypa nosepxHoctn 70 °C. [lapameTpbl
kabenevi AnNs ApyrMx YCroBUWA [OMKHbI COOTBETCTBOBATb TpeboBaHMSM
MECTHbIX HOPMaTWBOB MO TexHWKe 6e30MacHOCTW, HaMPSHXKEHWIO NUTaHUS K
HOMUWHAaNbHOMY TOKY NMpUBOAA C y4eTOM TpeboBaHMI No aKchnyaTauum.

HeobxoavMo npuaepXmBaTbcsa CrneayoLwmx Nnpasu:

+ Kabenb anektpoasuratensi crnegyert npoknagbiBaTb Ha pPacCTOsSHAW OT
ocTanbHbIX kabenen.

» Kabenn anektpoasuratenen HeckonbkuX NPUBOAOB MOXHO YKNafblBaTb
napannensHo U pSAOM ApYr C APYroM.

« Kabenb anektpopsuratens, kabenb nutaHus u kabenu ynpaeneHus
npoknaabiBaTh B pa3HbIX KabernbHbIX MoTKax.

* B uensax CHWXEHWS YPOBHSI 3MNEKTPOMarHUTHbIX MOMEX, BbI3BaHHbIX
MMMYNbCHBIM XapaKTePOM BbIXOOQHOTO HaMpsPKeHUs MpuBofda, He crnepyet
BbIMOMHATL MOA YITIOM, Kak MOXHO Gonee 6nmnskum k 90°. He gonyckaetcs
npoknagka NoCTOPOHHMX Kabenen yepes npueod. KabenbHble NOTKM JOMKHbI
MMETb XOPOLLYIO 3MEKTPUYECKY0 CBA3b APYr C APYroM U C MPOBOAHMKaMM
3asemnennsa. [Ins  ynydlweHuWs  BblpaBHMBaHWS  MNOTeHUMana  MOXHO
MCMONb30BaTh CUCTEMbI artOMUHUEBBIX KABEMbHbBIX JTIOTKOB.

Kabenb anektpoasuratens

He meHee 300 Mm

KaBenb nutanms

KaGenk ynpaenenus Ka6enb anekrpoasurarens

i He meHee 200 Mm He MeHee 500 Mm

BxopaHon kabenb NnuTaHus

Ka6enb ynpaBnexus

Puc. 3.7 - pagbuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu



3.5.2. Bbibop kabenen ynpaBneHus. dkpaHMpoBaHue

Bce «kabenn ynpaBneHns [OMKHbI OblTb  9KpaHUMpOBaHHbIMK.  [ns
aHarnoroBbIX CUrHanoB criedyeT UCNonb3oBaTh kabenb TMnNa «BWTas napa» ¢
ABOWHBIM 3KpaHoM (cM. puc. 3.8a). Kaxabivi curHan AormkeH ObITb NOAKIIOYEH C
MOMOLLbI0 OTAENBLHOM 3KpaHNPOBaHHOW napel. He cnegyeT ncnonb3osaTb OAVH
obLwmMii NpoBOA ANS pa3HbIX aHarnoroBblX CUTHANOB.

S =

Puc. 3.8a Puc. 3.86

[INs HU3KOBONBTHBIX LMMPOBLIX CUFHAMOB Nyylle BCEro NoAxXoamnT kabens ¢
L]BOI7IHbIM 9KpaHOM, 0OQHaKO MOXHO UCNonb3oBaTb U kabenb TMna «BuTasl napa»
€ 04HUM 3KpaHom (puc. 3.86).

3.5.3. NoaknioyeHune Ha wWuHy RS485.
TpeGOBaHMﬂ K noaknrw4eHunro

* Wcnonb3ynte akpaHNpoBaHHbI kabenb, cooepXaliuii Be BUTbIE Napbl.

+ CoepnuHuTe cooTBeTcTBytoLWMe noteHumansi (0 B).

* MakcumanbHas gnuHa nuHum — 500 meTpoB.

* MakcumanbHas anuHa otBeTBneHns — 20 MeTpoB.

» MNpoknagka kabenen: npoknagbiBaViTe CeTeBOM kabenb OTAENnbHO OT
cunoBbix kabenen (No kpanHen mepe, Ha paccTtosiHum 30 cm); ecnv Heobxoaumo,
BbIMOMHANTE NepeceveHns NoA NPSAMbIMU yrnamMu; NogKMioYanTe akpaH kabens
K KNeMme 3a3eMrieHunst KaXaoro nogknodaemoro npubopa.

+ [MogkniounTe TEPMUHATOPBI MUHUN K KaXXAOMY M3 ABYX KOHLIOB NIUHUW.

3.5.4. NoaknioyeHne NPpoBOAOB K aHarNoroBoMmy Bxoay

Mpy mManoi BenuyMHe HaMpPsPKEHWSI aHaNOroBOro CUrHamna Ha Hero MoryT
NnoBNMATb BHeLIHME nomexu. B obwem cnyyae Heobxogumo UCMOnb3oBaTb
3KpaHMPOBaHHbLIN kabenb C ANUHON, He npeBbiwatowwen 20 M, Kak NokasaHo
Ha pucyHke 3.9.

<20m ny

e 10V

|
L1,

Puc. 3.9 — Cxema nodkntodeHust nposodos K aHano208omMy 8xody (obwul cryyad)

B cny4asx, korga aHanoroBbI cUrHan NnogBepraeTcs BO3QeNCTBUI0 CUITbHBIX
nomex, HeobxoAMMO YCTaHOBWUTb (OUNBTPYIOLLMIA KOHOEHCATOP, PacronoXuB
ero psAoM C MCTOMHMKOM aHaroroBOro curHana, unuM npogeTb kabenb B



deppuToBOE KOMbLIO, Kak nokasaHo Ha pucyHke 3.10. Tpebyercs caenatb 2-3
BUTKa kabens Ha cpeppuTOoBOM KOMbLe. HamoTka fomkHa MpoM3BOAWUTLCS B
OQHOM HanpasneHnn.

®deppuToBOE ny
KonbLo

A Al

BHewwHuin —
MCTOYHUK c 22 HO
aHanorosoro ] 50B

curHana | _—— GND

Puc. 3.10 — Cxema nodkno4eHusi Mpoesodos K aHas102080My 8X00y
(npu o3deticmeuu CusibHbIX MOMEX)

3.5.5. NMoakntoyeHne Harpy3ku K penienHomMy Bbixoay

PeneiiHble Bbixogbl TA-TB-TC 1 RA-RB-RC npeagctaensioT cobon Bbixoa
TUMa «CYXOW KOHTaKkT», T.e. K HUM TpebyeTca MoABecTVM NUTaHWe COrfacHo
pucyHKy 3.11 (nogkmoyeHne Harpysku, nNUTaloWencs OT NepeMeHHOro
HanpshkeHus) unu 3.12 (NoaxnoYeHne Harpy3ku, NMMTalrLLEencs oT NOCTOSIHHOIO
HanpskeHus).

ny
ROA | =250BAC
[ x
\
L .
ROC
Harpyska
(3 A, 250B AC)

Puc. 3.11 — Cxema noOK/ro4eHUs1 Hagpy3Ku NnepemMeHHO20 moka K peneliHomMy 8bIXxody

ny
ROA <30BDC
\
ROC
Harpyska
(£3A,30BDC)

Puc. 3.12 — Cxema MoOKmo4eHUs1 Hagpy3KU MOCMOSIHHO20 MoKa K penelHoMy 8bixo0y
MogkntoveHue k penenHomy Bbixogy RA-RB-RC npon3BogumTcs aHanorm4Ho.



aBa 4. NoaroToBka k pabore
4.1 Mepbl NpefoOCTOPOXHOCTA U NMpoBepka nepen NPOGHLIM
3anyckom

He npubnuxanTtecb K npeoGpa3zoBarernto 4acToThl,
3MEeKTpoABUraTeENio U UCMOMHUTENbHOMY MexaHusMmy B cryyae
MCNonb3oBaHUsi aBTOMATUYECKOro nepesanycka, T.K. BHe3arHbli
nepesanyck MOXeT NPUBECTU K TpaBMaM nepcoHana.

[na onepaTMBHOrO OTKMHOYEHNA NpeobpasoBaTens 4acToThbl,
TpebyeTcs YyCTaHOBUTL OTAENbHYIO KHOMKY aBapuiHOro octaHosa. B
NPOTMBHOM Cry4ae BO3MOXHO NoslyYeHne TpaBMm.

He npukacaintecb k paguatopy unu TOpMO3HOMY Pe3nCTopy, T.K.
OHW HarpesaloTCs O BbICOKMX TemnepaTyp. B npotusBHoM crnyyae
BO3MOXXEH OXKOT.

MocKkonbKy HU3KYID CKOPOCTb BpaLLEHWUs 3reKTpoaBuraTens
MOXHO W3MEHUTb Ha BbICOKYIO, TO nepen Hadanom paboTbl
obsizaTenbHo yGeamTech B TOM, YTO AManasoH BO3MOXHbIX YacToT
3neKTpoaBUraTenst U MexaHu4eckoro o6opyaoBaHNs COOTBETCTBYET
BbICTaBfieHHOMY [Auana3oHy B npeobpasoBatene 4acTotbl. B
NPOTMBHOM Cryyae BO3MOXHO MOSlyYeHUe TpaBM U MOBpEXAeHWE
obopynoBaHusi.

3anpelyaetcs CHUMaTb WM MoOAKMoYaTb BBIHOCHYIO MaHemnb
ynpaBneHuss npu BKMIOYEHHOM NUTAHUM Ha npeobpasoBaTene
YyactoTel. B nNpoTMBHOM  criydyae  BO3MOXHO  MOpaxeHue
3MEeKTPUYECKMM TOKOM.

4.2 Mpob6HbIN 3anyckK

1) BbInOMHWTE Mepbl MPEegOCTOPOXHOCTU U NPOBEpKy nepen MpOoGHbIM
3anyckom. [lepBoe BkntodeHve npeobpasosaTtens TpebyeTcsi NponsBoavTb
npu OTKMKOYEHHOM 3neKTpogsuratene (OTCOeAUMHEHHbIX BbIXOAHbBIX CUMOBbIX
kabensx).

2) Mocne nogaun nNUTaHWa W BKMOYEHWUs npeobpas3oBatens HeobxoaMmo
ybeamTbcst B TOM, 4YTO nNpeobpa3soBaTenb HaxoguTCcs B pexume “ocTaHoB” (Ha
avcnnee MuraeT MHAUKaUWs, He ropuT ceeToamnop «PaboTay). B cnyyae, ecnnHa
aucnnee otobpaxaeTcst coobLueHne Tuna «Er- xXX», HeobxogmMmo obpaTuTbCst
Kk enase 8 « CoobweHuss o cocmosHuuU npeobpaszogamersis Yacmomaly.

3) Mepepn ocylecTBneHnem HacTpoek npeobpasoBaTtens Nof KOHKPETHOE
npMMeHeHne HeobxoauMo BLIMOMHWUTL COPOC BCEX HACTPOEK Ha 3aBOACKUE
yCTaHOBKM (B 3Ha4YeHue dyHKuMoHanbHoro koga Sd0.18 HyHO BbicTaBUTb 1).

4) BbINONHUTL HACTPOWKY NapamMeTpOB 3NeKTPOABUraTenNs:

- Sd2.02 — HoMMHanbHas MOLHOCTb anekTpoasuratens (kBT);

- Sd2.03 — HoMWHanbHoe HanpskeHue anekTpoasuratens (B);

- Sd2.04 — HOMWHanbHBIA ToK anekTpoasuratens (A);

- Sd2.05 — HoMWHanbHas YacTtoTa anekTpoasuratens (Mu);




- Sd2.06 — HOMMHanbHas CKopoCTb anekTpoaBuratens (06/MuH).

5) Tllocnme ycnewHoro nepBOro BKMIOYEHWA npeobpasoBartensd npu
OTKIMIOYEHHOM  3MeKTpoaBuratene W OCYLIECTBMEHUS BCEeX YKasaHHbIX
Bbllle HAaCTpPOek HeoOXoAMMO MOAKMIOYUTL BbIXOAHbIE CUMOBbIE Kabermn K
3neKTpoaBUraTento n/vnu 4oNonHUTENLHOMY 060pyA0BaHUIO, yCTAHOBIIEHHOMY
Ha Bbixofe npeobpasosarens.

6) MepBbI 3anyck npeobpas3oBaTens ¢ NOAKMOYEHHbIM ABUratenem
NPOM3BOAUTL NPU MOMOLLUM HAXaTWst KHOMKU «Px». Mpu yaepXuBaHUM KHOMKM
«P» anekTpoaBuratens Oyder BpawartbCA Ha CKOPOCTW, 3KBUBANEHTHOW
yactote 5 I'y. Heobxoanmo y6eantbca B NpaBuiibHOM HanpasneHnn BpaLleHns
NOAKMIOYEHHOro  anekTpodsuratens. B cnyyae HeBepHOro HanpaeneHus
BpalleHnss HeobXxoAMMO W3MEHWTb HampaBreHue BpalLeHVWs C MOMOLLbIO
dyHKUMoHanbHoro kopga Sd0.14 vnu nomeHATbL mMectamu ABe nobble dasbl
BbIXOAHOTO CUITOBOrO NPOBOAA.

Mpu npo6Hom 3anycke npeobpa3soBatens Heobxoanmo obpallaTb
ocoboe BHUMaHWe Ha criegyloLee:

* NPVBOA He O0SHKEH NPOU3BOAUTL YPE3MEPHbBIX LLIYMOB, PbIBKOB
1 BUGpauuii;

e BENMUMHA TOKA JMEeKTpoaBwraTensi He [OMKHa MpeBbllaTh
HOMMWHASIbHOTO 3HAYEHWST;

* MNPaBWMbHOCTb OTOOPaXEHUs WHAMKALUMM W 3HAYeHUid Ha
aucnnee.

Mocne ycnewHoro ocylwecTBneHns NPo6HOro 3anycka Ans NonyyYeHus
XenaemblxX XapakTepucTuK npueoda criedyeT OCYLeCTBUTb HaCTPOWKy BCex
napameTpoB paboTbl npeobpasosaTens.

Kak npu ckansipHoM, Tak U Npy BEKTOPHOM peXuUMeE YnpaBneHusl AOMKHbI
ObiTb  BBedeHbl [aHHble C MacrnopTHoW Tabnuyku asnekTpoasuraTens.
Ona panbHelweW HacTPOMKU crnepgyeT wucnonb3oBaTb Tabnuuy
(yHKLUMOHaNbHbIX napamMeTpoB (cMm. 2nasy 6.3 [lapamempbl MeHHO
Ipo2paMMupo8aHusi)

4.3 WpeHTudmkaumsa napameTpoB anekTpoaBurarens (aBToHa-

CTpoOIiKa)

PexuM BEKTOPHOro ynpaBrneHuWsi C pPa3oMKHYTbIM KOHTYPOM CTPOWUT
mMaTemMaTUyecKylo Mofenb MOAKIYaeMoro anekTpoaBuraTenst Ha OCHOBaHWUM
BBefEeHHbIX napametpoB. CoOOTBETCTBEHHO, 4TOOblI MOMY4YWUTb BbICOKYHO
NPON3BOAUTENBHOCTL ANEKTPOABUraTeNnss M ONTUMAarbHble XapakTepPUCTUKM
ynpaenenus, TpebyeTcAa nonyynTb TOYHbIE NapameTpbl  ynpaBrsieMoro
anekTpoasuratens. [ins obrnerdyeHns AaHHOW 3afaym Ucnornb3yeTcst PyHKUMA
naeHTUurkaumm napameTpoB aneKTpoaBuraTens.

3OTanbl Npy BbINOMHEHWUN UAEHTUUKALMM NPUBEAEHBI HIKE:!

1. Bbibepute BapuaHT ynpasneHus (Sd0.01 = 0) — ynpaBneHue ¢ naHenu;

2. 3aTem BBeguTe criegytoLime napameTpbl B COOTBETCTBUM



C nacnopTHomn Tabnunykown anekTpoasuraTens:

- Sd2.02 — HOMUHanbHas MOLLHOCTb anekTpoasuratens (KBT);

- Sd2.03 — HoMMHanbHoe HanpskeHne anekTpoasuratens (B);

- Sd2.04 — HoMMHanbHBIV TOK anekTpoasuratens (A);

- 8d2.05 — HoMUHarnbHasa YactoTta anekTpogsuratens (Mu);

- Sd2.06 — HOMWHanbHas CKopoCTb anekTpoaBuratens (06/MuH).

3. SDI moxeT ocywlecTBMTb ABa Tvna uaeHTudmkaummn. Beibop gaHHoro
TUna naeHTudmrkaunn byaeT 3aBnceTb OT TEXHOMNOTMYECKMX YCIIOBUIA:

A) ecnu Harpy3ka MOXeT BbITb MOMHOCTLIO CHATA C Bana anekTpoasuraTens,
To Bblbepute «1» B napametpe Sd0.17 (nonHas naeHTUdMKaUMS), a 3aTem
HaxmuTe «MYCK» Ha naHenu ynpasneHnus, nocne artoro Y aBTomatuueckn
BbINOSHAT M3MEPEHME CrEeAYIOLLMX NapaMeTpoB:

- Sd2.07 (conpoTuBneHme cratopa aCUHXPOHHOIO 3MEKTPOABUraTens);

-Sd2.08 (Tok xonoctoro xoda AacMHXPOHHOTO  JNeKTpPOoABMUraTens).
NaoeHTndmkaums BbINomnHeHa.

B) ecnu Harpyska HE wmoxeT OblTb MOMHOCTBIO CHATA C  Bana
anekTpoasurartens, To Bblbepute «2» B napameTtpe Sd00.17 (ctatnyeckas
noeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocne
aToro MY aBTOMaTM4eCcKn BbIMONHUT N3MePEeHUe creayroLLero napamerpa:

- Sd2.07 (conpoTuBneHne cratopa aCUHXPOHHOIO 3MEKTPOABUraTens);

Mapametp Sd2.08 (TOK XONOCTOro xoAa aCMHXPOHHOIO 3MEeKTpoABUraTens)
nonb3oBaTerlb MOXET paccunTaTth, UCXOAst U3 AaHHbIX MNacnopTHOW Tabnmukm
aneKkTpoaBuUraTens: HoMuHanbHbli  ToKk | (A), 1 KO3 DULMEHT MOLLHOCTK
cos@. Popmyna BbIYMCNEHUS TOKA XONIOCTOrO XOAa ONUcaHa HUXe:

1,=1 «J7-cosp



MmaBa 5. BcTpoeHHas naHenb ynpaBneHus U akceccyapbl

5.1 OnucaHue un yHKUMOHaNbLHOEe Ha3HaYeHne NaHenu ynpas-
neHus

MaHenb ynpaBneHus umeeT AUCNAEN WM KHOMKW ynpasneHus. Oducnnewn
rokasbiBaeT MEHI0 HacTPOWKW NapaMeTpoB W pasnuyHble paboune CoCTOSIHUS.
KHonku — uHTepdelic cBs3u nonb3oBatens 1 npeobpasoBaTens 4acToThl.

HaBuraumsi no nonb3oBaTenbCKOMY MEHHO:

* Mpy nopgave NUTaHNA Ha CBETOAMOLHOWN NaHenun oTobpaxaeTcsi onopHas
yactota (B 'y);

« [Ins_nepekniodeHns mMexay napamMeTpaMmu MOHWUTOPWHIA WCMONb3yeTcst

KHOMKa ;

* ins nepexofa B MeH!0 NPOrpamMMUPOBaHUsI UCMOSb3yeTcs KHomka « MeHto».

Paota  JlokanbHo/ucT. BIIP/Pesepc CeeToauoab!
[Oucnneit
KHomka MOHUTOpUHra
MoTeHunomeTp 1 NpoKpyTKa

KHonka noaTeepxaeHns

KHorka nporpamMmupoBanus I P BBOAA AAHHbBIX

KHonka 3anycka I

MHorodyHKUMOHanbHas KHonka KHonku BBEPX/BHU3

KHonka ocraHoea/c6poca

Puc. 5.1 - ®yHKyuu KHOMoK u ceemooduodos naHenu ynpaeneHust SDI
Tabnuua 5.1 - OnucaHue KHOMOK 1 CBETOANOAO0B BCTPOEHHOMN naHenun SDI

Ha3sHauyeHue kHonok

MEHIO KHonka nporpammypoBaHus: BXOA B MEHIO MEPBOrO YPOBHS U
BbIXO/, U3 rpynnbl NapameTpoB, OTMEHa M3MEHEeHNs napaMeTpa

BBOA BbinonHsaeT dyHKUMI0 nepexoaa B MEHIO BTOPOTO U TPETLENO YPOBHS.
CoxpaHsieT BblbpaHHOe 3Ha4YeHne BO BHYTPEHHIO namsiTb M4.

P MHorodyHKUMoHanbHas kHonka. MoxeT 6bITb HacTpoeHa Ha
BbIMOMHEHNE Pa3nnyHbIX MYHKLMIA, TakMx Kak BbIOOp HanpaBneHns
BpaLLeHns, peBepc 1 T 4. PYHKLUMIO KHOMKN 3 MOXXHO YCTaHOBUTL B
napametpe Sd6.01
Mo ymonyaHwuio siBsieTcs KOMaHAOM Ha 3aryck B TONYKOBOM pexume.



>> B pex1Me MOHUTOPUHIa BbINOMHSAET (OYHKLMIO NEPEKMIOYEHNS MeXay
napameTpamu.
B pexume nNporpamMmmMmupoBaHuUs BbINOMHSIET (yHKLMIO Nepexoaa
Mexay paspsifamm BblGpaHHbIX NapameTpos.

nycK KHonka 3anycka M4
cTon OctaHos MY, c6poc owmnbok

BBEPX/BHU3 | KHonka Ans n3amMeHeHVs napameTpa unm ornopHon 4acToTbl (Mpu
onpeaeneHHon HacTporike)

CeeToavoaHas UHAVKaLUSA

Pa6ora Bkn: anekTpogsurartens B COCTOSHUM paboThbl
BbIkn: anekTpoasuratesib B COCTOSIHUM OCTaHOBa
TNokanbHo/ Bkn: 3anyck u ocTaHOB Npon3BOAMTCS C KNEMM
AVCT. BbIKkn: 3anyck 1 OCTAHOB NPOM3BOAMTCA C NaHEeNu ynpasneHus

MwuraeT: 3anyck n octaHoB npoussoauTcsa Yepe3 Modbus RTU

BMNP/Pesepc | Bkn: BpalieHve B 06paTHOM HanpasneHun (pesepc) Bbikn:
BpaLlleHne B NPSMOM HanpaeneHun (Bnepea)

My Bkn: oToGpaxaemas BenuumMHa UMeeT eauHuLy namepenus My

A Bkn: oTobpaxaemas BenvumMHa MMeeT eaunHuLy nsmepexust A

5.2 Oucnnen

B cocTosiHum pabotbl unu octaHosa MY ceBeToamoabl NaHenu ynpaeneHus
oToOpakaloT pasnuyHble COCTosiHUS npeobpasoBaTtens. B napametpax
oTtobpaxeHns Sd6.04, Sd6.05, Sd6.06 moxHO BbIGpaTh TpebyeMble mokasatenu
ons otobpaxenus Ha gucnnee. KHonka «BBO[» ncrnonb3yeTcss AN CMeHbl
nokasartenem.

Wnaukatop 3HaueHue | Unpaukatop = 3HaueHue | UHaukatop = 3HaueHue

L 0 i 1 c 2
5 3 L 4 g 5
o 6 1 7 = 8
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5.3 lononHuTenbHbIE aKkceccyaphbl
5.3.1 MOHTaXHbIN KOMMNJEKT

CeeToavogHast naHernb ABNSIETCS BIHOCHOW U MOXET ObITb MO YMONYaHWIO
ycTaHoBneHa B MY unu BelHECEHA OTAENBHO Ha LKad C MOMOLLbIO MOHTaXXHOMO
KOMMreKkTa (B KOMMMEKT MOCTaBKM BXOAMT MOHTaXHas pamka M kabenb
anvHon 1,5 m).

CreneHb 3almTbl NaHenu ynpaenexus: P31,

MoHTaxHbIi komnnekt SDI-MK ans nadenu SDI-KP Bkntoyaet B cebs

MOHTaXHyto pamky SDI-MF gna naHenu v ygnuHuTenbHbli kabenb IN-EC
(1-50 m).

Puc. 5.2 - BHewHuti eud SDI-MK u SDI-KP

Tabnuua 5.2 - Paamepbl MoHTaxHoW pamku SDI-MF n naHenun SDI-KP

HanmeHoBaHue W, mm B, mm I, MM w1, mm B1, mm M, mm
SDI-MF 70,2 94 15,1 64,8 86,8 13,5
SDI-KP 60 72,8 37 - 66,8 13,1
e
1
= ] ]

0
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ur

SDI-MF SDI-KP



5.3.2 YanuHuTenbHbIN Kabenb

OTAenbHO MOXHO NpUoBpecTy yanuHUTENbHbIN kabenb Ao 50 M ans naHenu
ynpasreHusi.

Puc.5.3 - YonuHumenbHbili kabenb IN-EC

INSTART® 40



Masa 6. MeHI0 nporpammupoBaHus

MeHto nporpaMmmpoBaHns MOXET BbITb U3MEHEHO Kak B peXvMe OCTaHoBa,
TaK U B pexume paboTbl.

6.1 HaBuraums n pegaktupoBaHue napaMmeTpoB B MEHIO

MeHi0 nporpaMmmMpoBaHus UCMONb3yeTcs Ans NPOCMOTpa U U3MEHEeHUs
napameTpoB, onpegenstoLmx paboty npeobpasosatens YactoTsl. [ns goctyna
K MEHI0 MporpaMMMPOBaHUSI Ha [MIAaBHOM 3KpaHe HaXmMuTe KHomKy «MeHto».
B npeobGpasoBartene uvactotel cepum LCl ucnonbsyetcs TpexypoBHeBas
CTPYKTYypa MEHI0 NS HACTPOMKN NapaMeTpoB.

Mpynna dyHKUMOHABHBIX NapaMeTpoB (MEHI MEepBOrO  YpPOBHS) —»
napameTp (MeHK BTOPOrO YPOBHSI) —» 3Ha4YeHWe napameTpa (MEeHI TPETbEro
YpOBHs1). Hvke npmBeaeHbl CXxeMa 1 HaBUraLmsi Mo MEHIO MPOrpaMMUPOBaHUS:

OtobpaxeHne F——————— — — — —
3HayYeHust napameTpa WED Bosspar
l 50.00 ]4—>| l Sdoo parl MeHto ypoBHS 1

A

|
e S 1
(MEHK) Boaepart
i__V_ I I
I [sd00.03fE——[sd00.04 I MeHio ypoBHsi 2
'———A———_®___‘.___|
(MEHIO) Boaepart
F—y——————1 I

MeHto ypoBHsi 3

| (5000 e
- (mameHeHme

|
BBOA |
______iﬂei”ﬂ__n

HaxumainTe KHonkn @@ AN U3MeHeHUs 3Ha4YeHuii napaMeTpoB

Puc 6.1 - Cxema HacmpoUKu napamempos MeHro

HaBuraumsi No MeHo NporpaMMUMpoBaHUS:
» [Ina HaBuraumu mexay r ynnalvwl napamMeTpoB MEHIO NMPOrpaMmM1poBaHus
MCMONb3YHTCH KHOMKM @ nv);
« [Ins nepexofa B cnegyollee NOAMEHIO UCNonb3yeTcs kHonka «Beoay, ans
BO3BpaTa B NpeablayLlee MeHI UCMOoNb3yeTcst KHomka « MeHo»;
* [Mocne BbIGopa rpynnbl NapameTPoB MpK HaxaTum KHoMku «Beoa» mexay
paspsaamu — KHorka @ R
» [Ins coxpaHeHWs HOBOrO 3HAYEHUs MapaMeTpa WCMONb3yeTcsl KHoMKa
«BBoa». [Ins Bbixoga 6e3 coxpaHeHus UISMEHEHNI — KHomnka « MeHo».



Hwke npuBedeH npumep u3MeHeHuWs napameTpa € kogom Sd3-03 u
yCTaHOBKa ero B 3HaveHue 15.00 'y,

. .
[ 50.00 |—»[ sdoo |—»| Sd03 |—>[sd03.00]—> [sd03.03]
[MEHPO]T (MEHIO ] (BBOA ] ¢

| sd03 | €—[5d03.04| «—| 15.00 ]ﬁ\ 10.00 || 10.00 |

Puc.6.2 - [lpumep usmeHeHus1 3Ha4eHUs napamempa

Ecnun kog napameTpa He MUraeT, TO 3HAYUT, OH HE MOXET ObITb M3MEHEH.

Bo3moXHbIe NMPUYMHBI:

1. [anHbIN NapameTp SBMSeTcs napameTpoM AN MOHUTOPUHIA;

2. MapameTp He MOXeT BbITb n3mMeHeH BO Bpemsi paboTtbl. OH MoxeT BbiTb
M3MEHEH TONbKO MOCie OCTAHOBKM 3MeKTpoaBuraTens.

6.2 3awunTa oT UAMEeHeHUs1 NapameTpoB

MeHio nporpammupoBaHMa MOXeT ObiTb 3abnokupoBaHo Ans  Toro,
4TOObI 3anpeTUTb HeXxenaTenbHbIM MOMb30BaTeNI M U3MEHSATb NapameTpsbl.
BriokmpoBka Ha 3anvcb napameTpoB ycTaHasnusaeTca napamerpom Sd6.00,
KOTOPbIV NO3BOMNAET YCTAHOBUTb NAPOfb HA MEHIO NPOrPaMMUPOBaHUNS.

[ns 6OKMPOBKN MEHIO NPOrpaMMMNPOBaHUA:

1. OTkponTe MeHI nporpaMMupoBaHus (kKHomka «MeHo» Ha rmaBHOM
3KpaHe);

2. C noMoLLbt0 KHOMOK @ " @ BblbepuTe rpynny Sd6 1 HaxmMuTe KHOMKY

«BBopay;

3. C nomMoLLblo KHOMOK @ " @ BblbepuTe napameTp Sd6.00 n HaxmMuTe
KHOMKY «BBOa»;

4. Mpuaymavite NATM3HAYHbIN Napornb, oTNnYHLIM oT 00000, 1 BBEaMTE ero ¢
nomoleto kHomok () , (v) u @ . HaxkmuTe kHonky «Beoay.

Tenepb Npu nepexode B MEHI MpOrpamMyMpoBaHus npeobpasoBaTtenb
YacCTOTbl CHayana 3anpocuT BBOA MNapons, yCTAHOBIIEHHOO paHee B napameTpe
Sd6.00.

* [Ona Toro, 4ToObl OTMEHMTL ONOKMPOBKY NapameTpos, B
— | napameTpe Sd6.00 HyxHO ycTaHOBUTb 3HadYeHne «00000».
— * Ecnn Bbl 3abbinv naponb, obpaTuTecb B TEXHUYECKYHO

noaaepxky INSTART.



6.3 NapameTpbl MEHIO NPOrpaMMMpPOBaHUA U UX ONUCaHue

B MY cepun SDI napameTpbl crpynnuMpoBaHbl Mo ¢yHKLUMOHANbHOMY
HasHayeHuto. [ina ygobcTBa NporpaMMUMpoBaHUs BaXKHO MOMHUTL!
1. Homep rpynnbl COOTBETCTBYET MEHIO NMEPBOIO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HayeHVe napameTpa COOTBETCTBYET MEHIO TPETLETO YPOBHSI.

KpaTtkas uHcdopmauus o Tabnuue pyHKUMOHaNbHbLIX NapaMeTpoB*
HasHaueHune ctonbuoB Tabnuubl (hyHKLMOHAMbHbBIX NapamMeTpOB:

1-11 cTonGel, «PYHKLUMOHANBHBIN KOO, COAEPXUT HOMEP NapameTpa;

2-i  ctonbeu, «HasBaHvWe yHKUMMY, COAEPXWUT MOMHOE Ha3BaHue
napameTpa;

3-1 ctonbel, «[uana3oH HacTpomnkuy, obo3Ha4aeT AONYCTUMbINA AManasoH

3Ha4YeHU napameTpa;

4-i1 crtonbel, «3aBoackoe 3Ha4YeHWE» — WCXOOHOE YCTaHOBMIEHHOE
3HayeHue;

5-n crtonbel, «M3meHeHney», o603Ha4YaEeT YCMOBUSI W3MEHEHUSI WK
OTCYTCTBME BO3MOXHOCTU M3MEHeHWs1 AaHHoro napametpa. Huxe nogpobHo
onvcaHbl YCroBHble 0603Ha4YeHus:

«oO»: [aHHbI napameTp MOXeT BbiTb M3MeHeH, koraa MY HaxoguTcs Kak B
pexvme ocTaHoBa, Tak U B pexunme paboThl;

«m»: [aHHbIi napameTp MoXeT OblTb M3MEHeH Tonbko Torga, korga MY
HaxoQmuTCsl B peXXMmMe OCTaHOoBa;

«eo»: [laHHbI NapameTp SBNseTCs NapaMeTpoM MOHUTOPUHra (MCMomnb3yeTcs
[Ons IPOCMOTPa U HE MOXET BbITb M3MEHEH)

«#»: [aHHbIi napameTp MOXeT ObiTb M3MEHEH TOfbKO cheunanucTamm
CEepBUCHOW CIy0Obl.

*Ecnu B MY npucyTcTBYET (DYHKLUMOHAMbHBIA NapaMeTp, HO B HaCTOsILLEM
PYKOBOACTBE HET A1t HEro OnucaHusi, 3TO 3Ha4WUT, YTO AaHHash yHKUMS

Mpynna Sd00: OcHOBHbIe NapameTpbl

DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoga. Uzm.
HanbHbIN dpyHKUMK 3Hau.
koA,
S$d0.00 Pexum 0: CkanspHbiin (U/f) 1 =
ynpaenexust | 1: BeKTOPHbIA C pa3OMKHYTbIM KOHTYPOM
(SvC)

0: CkansipHbin (U/f)

MoaxoAnT AN UCMONb3OBaHWUSA B cUCTeMax C HeGoMbLUMMK Harpyskamu,
Hanpumep, C BEHTUNSTOpaMW UM HacocaMu. Takke Wcronb3yetcsa B
cnyyasix, Korgja oauH npeobpasoBaTtenlb 4acTOThl YMNPaBrsieT HECKONbKUMU
aneKTpoaBuraTensmMu.



1: BeKTOpHBIN € pa3OMKHYTbIM KOHTypom (SVC)
Huskas yactoTa u BbIXOA4 C BbICOKMM KPYTALLMM MOMEHTOM, BO3MOXHOCTb
paboTbl CO 3HAYUTENMBHBIMU Harpy3Kamm.

e Mpn uncnonb3oBaHWM  BEKTOPHOIO ynpasneHua HeobxoamMmo

— BbIMONHUTL  MAEHTUMKALMIO NapaMeTpoB drneKkTpoaBurartens,

— npenmyuiectBa BEKTOPHOro cnocoba ynpasneHna MoryTt ObITb
MCNONb30BaHbl TOMbKO NMOCIe NoJlyYeHna haKkTU4ecKmx napameTpos
ncnonb3yemMoro anekrTpoasuraTena.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoga. Uzm.
HanbHbIN byHKUMN 3Hau.
Kop
Sd0.01 McTOuHUK 0: naHenb ynpasnexHus 0 o
KOMaHf, 1: TepMuHan (KnemMMbl ynpaBneHus)
nycka/ 2: npoTokon cesis3u ModBUS RTU
ocTaHoBa

BbibepurTe NCTOMHUK KOMaH[ Nycka/ocTaHoBa nNpeobpasoBaTens 4acToThbl.

0: MaHenb ynpaBneHus

3anyck, OCTaHOB M peBepC BbIMOMHATCA C MOMOLLbI0 KHOMOK NaHenu
ynpaBneHusi.

1: TepMuHan (kneMmbl ynpaBneHusl)

3anyck, ocTaHoB, peBepC M Ap. (YHKUMM BbIMOMHSIKOTCH C MOMOLLBIO
LNPOBbLIX KNEMM ynpaBneHust.

2: NpoTokon cBsisu ModBUS RTU

3anyck, ocTaHoB, peBepC M Ap. (YHKUMM BbIMOMHSIKOTCH C MOMOLLBIO
ceTeBoro npotokona ModBUS RTU

WHdopmaumio 0 pyHKUMOHanbHbIX — NapamMeTpax, CBSi3aHHbIX C
ceteBbiM npokonom ModBUS RTU, cm. e “fpynna SdOC: [lapamempsi
KOMMYHUKaUUOoHHo20 rpomokona Modbus RTU”.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KoA PyHKLUM 3Hau.
Sd0.03 MakcumanbsHas (Sd0.04) ~ 599,00 'y 50,00 ]
vyacrtoTa My

MakcumarnbHas 4actoTa, KoTopas MOXeT ObiTb nogaHa Ha BbIXO4
npeobpasoBaTens 4YacToThbl.

Ecnn aHanoroBbln BxO4, WMMYNbCHbLIN BXOA4, BXO4 MHOFOCTYreH4aTom
komaHabl unu MJIK npeobpasoBaTtens 4acToTbl NPUMEHSTCS B Ka4yecTBe
WCTOYHMKOB 3afaHus OMOPHOro curHamna, To npoueHTHoe 3HayeHue (100%)
OyneT cooTBETCTBOBaTL 3HAYEHMIO, 3aJaHHOMY AaHHbIM NapameTpOM.



OTOT NapameTp SBMSETCA OCHOBHbIM M HEOOX0AUM AN HACTPOWKM YacTOThl,
a TaKke ANA HaCTPOWKN 3HAYEHWUI YCKOPEHUSA N TOPMOXEHUS.

DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKH 3aBoa. U3m.
HanbHbIA KoAa PyHKUMUU 3Hau.
Sd0.04 BepxHsis (Sd0.05) ~ (Sd0.03) 50,00 [ ]
npegenbHas My
vacrora

OrpaHuyeHve BbIXxogHOM paboyven 4acToTbl. 3HauyeHne MOXeT ObiTb
MeHbLLEe UM paBHO MakcumanbHoh yactoTe (Sd0.03), HO He MeHbLLUEe HUKHEN
npegenbHon YyactoTthl (Sd0.05).

DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBog. Uam.
HanbHbIW KOA4 pyHKUUU 3Hau.
Sd0.05 HuxHas 0,00 'y ~ (Sd0.04) 00,00 [ ]
npeaensHas My

vYacTtoTta

HwxHuiA npeaen YacToTel Npu perynupoBke Ha Bbixoge MY.

Ecnun onopHas 4actota HuKe HUXHeN npeaenbHoW YacToTbl, TO 3anyck MY
He OyaeT nponssegeH.

Ecnn B npouecce pabotbl 14 onopHas 4acToTa ycTaHaBNMBaEeTCs HUXe
HVDKHEN npefenbHoW, TO BbIXogHasa paboyas Yactota MOXET ObiTb MOHWKEHa
TOMbKO A0 HWKHEN npeAenbHon YacToTbl unu MY moxeT pabotaTtk Ha Hyneson
YacToTe (AN akTMBauMM JAHHOTO pexuma yctaHosuTe B napametpe Sd1.17
COOTBETCTBYHOLLEE 3HAYEHNE).

DyHKUMO- HasBaHue J[nana3oH HaCTPOMKU 3aBoa. | Uam.
HanbHbIN KOp byHKUMUM 3Hau.
Sd0.06 WcTouHuk 0: KHOMKW NaHenwu ynpasneHus 1 o
3aflaHunsa YacToTbl | 1: NOTEHUMOMETpP NnaHenu
A ynpaenexuns
2: aHanoroBbli Bxog Al1
Sd0.07 Bcnomoratens- 3: peseps 5 o

HbI NCTOYHUK
3afaHns 4acToThl
B

4: BbICOKOYACTOTHbIN
nMnynbcHbI Bxog (HDI)

5: MNK

6: MHOroCTyneHyaTbli pexmnm
7: MA-ynpaBnexHne

8: npoTokon ces3an Modbus
RTU

YcTaHoBWTE UCTOYHUK 3aA4aHns vactoTel A n B.
Kanan «A» — ocHOBHOW, kaHan «B» ncnonb3yeTcs Kak OOMNONMHUTENbHbIV
MCTOYHMWK 3a4aHUs ONMOPHOro curHana.



0: KHonku naHenu ynpaBneHus

HavanbHoe 3HayeHune onopHonm yactotel — 3HadveHne Sd0.11 (OnopHas
YyacTtoTa (MpY UCTOYHMKE YacTOTbl — KHOMKW naHenu ynpaenexuns)). OnopHoe
3HaYeHMe 4acToTbl MOXHO V3MEHSITb MpW MOMOLLM KHOMOK «@» (BBEPX) M
« @ » (BHM3) M KMeMM ynpasneHus (yBenuyeHvue/yMeHbLUeHne 4acToThbl).
Mocne oTknioveHns n nocnepyrowero Bo3obHoBneHns nutanus MY onopHoe
3Ha4YeHWe YacToTbl Bo3BpaLlaeTcs k 3HayeHuo Sd0.11

1: OnopHbIN cUrHan 3agaeTcA NOTEHLMOMETPOM NaHenu ynpaBrneHus.

2: lMpwu BbIGOpE 3TOro 3Ha4YeHNst OrNopHas Yactota OyaeT ycTaHaBNMBaTbLCS
B 3aBUCMMOCTM OT 3Ha4yeHWss Ha aHanoroBom Bxoge Al1. [uanasoH Al1,
no HanpskeHntio 0 ~ 10 B Ha Bxoge, mo Toky 0 ~ 20 MA. Bcero nmeertcsa 5
XapaKTepUCTUK 3aBUCUMOCTU. TPW U3 HUX SBMAIOTCA MUHENHBIMU OTHOLLEHUAMM,
MMEIWNMN 2 TOYKU ANS U3MEHEHUS 3aBUCKMMOCTM, ocTaBlunecs 2 nmeroT 4
Toykn. Nonb3oBaTenb MOXET U3MEHATb 3aBUCMMOCTb OMOPHON 4acToTbl OT
BXOJHOIO CMrHama Ha aHanoroBblX BXOAAX Mpu NOMOLLM NapaMeTpoB 2pyirbl
Sa4.

3: Pe3epB

4: OnopHas yactota GyaeT ycTaHaBNMBATbLCHA B 3aBMCMMOCTY OT 3HAYEHUsI
Ha uMnynbcHoM Bxopge. [lnana3oH yactotel — 0 ~ 50 kl'u. MNMonb3oBarens
MOXET U3MEHSATb 3aBUCHMMOCTb OMOPHOW YacCTOTbl OT BXOAHOIO CurHana Ha
MMMyYNbCHOM BXOAE Npu nomoLum napametpos Sd4.23~Sd4.27.

5: NNK.

MpeobpasoBaTtens 4actoTbl paboTtaeT nop ynpaeneHWeM MporpaMmbl,
3anucanHow B MK, korga yctaHoeneH napametp Sd0.05 = 5 unn Sd0.07 = 5.
[nsa Bbibopa paboyei 4acToTbl, HaNpaBneHVsa BpaLLeHWs, BPEMEHN YCKOPEHUS
1 TOPMOXEHUS, @ Takke BpeMeHn NnpebbiBaHUs Ha TOW UM UHOW CTyneHun (Mpu
ynpasnexun ot MK n B MHOroctyneH4yaTtom pexume) HeobxoaMmMo HacTpouTb
napameTpbl 2pyrnbl SdA.

6: MNMpeobpaszoBatenb YacToTbl paboTaeT B peXxrvMe MHOFOCTyneH4aToro
ynpaBrieHUs1 CKOPOCTbIO, Koraa yctaHoerneH napameTrp Sd0.06 = 6 wnm
Sd0.07 =6.

[na Bbibopa TekyLuen cTyneHn HacTponTe napameTp Sd4, a ans sbibopa
TekyLlen paboyen yactotbl — napameTp SdA.

Pexu1m MHorocTyneH4aToro ynpasneH1s uMeeT NPpUopUTET, ECNW NapameTpbl
Sd0.06 nnn Sd0.07 He paBHbl 5 Unn 6, HO NpN 3TOM HacTpaMBaeMas CTyrneHb
MOXET HaxoauTbCcs Tonbko B npegenax 1 — 15. Ecnu napametpel Sd0.06 mnnn
Sd0.07 paBHbl 5 unu 6, To HacTpavBaemas CTyneHb MoXeT 6biTb 0 — 15.

7: MNpwn BbIOOpPe AaHHOro 3HaveHus BbinonHsietcsa MUO-perynupoBaHue
npouecca pabotbl [M4. bonee noapobHo — cm. epynny Sd8.

8: 3agaHve onopHOro curHana BbINOMHAETCS No npoTtokorny cBsa3n ModBUS
RTU uepes pernuctp ynpaeneHusi.

Bonee nogpobHo — cm. epynny SdC.



®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. U3m.

HanbHbIA Ko dyHKUMM 3Hau.
Sd0.08 BepxHuii npegen 0: makcumanbHasi yactoTa 0 ]
NCTOYHUKA (Sd0.03)
3apaHust 1: Tekylas YacToTa WCTOMHMKA
YacToTbl B npu A
KOMBMHaL MK

WCTO4YHUKOB

OTOT napameTp wcnonb3yeTcs ANsi onpegeneHusl AuvanasoHa kaHana B.
Ecnun gnana3soH BbibpaH OTHOCMTENbLHO MakcUMaribHOW YacToThl, TO AManasoH
kaHana B OygeT MeHATbcA B 3aBucuMocTM oT napametpa Sd0.03. Ecnu
AvanasoH BblbpaH OTHOCUTENbHO KaHana A, To AvanasoH kaHana B Gyget
N3MEHATLCS! OTHOCUTENBbHO OMOPHOro cUrHana kaHana A.

®DyHKUMO- HasBaHue [rana3oH HacCTPOMKU 3aBoga. Uzm.
HanbHbIN KOA dyHKUUM 3Hau.
S$d0.09 KoadbdumumeHt 0.0~ 100.0 % 100.0% | o
ycuneHus
WCTOYHUKA
curHana
N3MeHeHnst

yacTtoTbl («B»)

[aHHbIn  nNapameTp aBRASETCH KOIPDULMEHTOM YCUNEHUS UCTOYHMKA
curHana, ynpasnstowero yactoton B. Yactota B = komaHAHbIN curHan ot
MCTOYHMKa YacToTbl B (B mpoueHTax) X ycTaHOBKa BEPXHEN rpaHuLbl 4acToTbl
B x k0adhpuUMEHT yCUNeHNs NCTOYHUKA curHana n3aMeHeHus JyactoTbl. Korga
nonb3oBaTtesb BblIOMpaeT UCTOYHUK YacToThl B B kayecTBe BCnomoraTeribHOro
MCTOYHMKA YacToTbl, 3TOT MNapaMeTp OnpeaensieT 3HayeHue YCTaHOBKU
BCMOMOraTeflbHOro MCTOYHMKA YacToThbl.

®DyHKUMO- HasBaHue J[nana3oH HacCTPOMKK 3aBoga. Uzm.
HanbHbIN KOA byHKUMM 3Hau.
Sd0.10 BbiGop Tvna 0: paboTaet TonbkO 0 o

B3aUMOAENCTBUS | UCTOYHMK A (MCTOYHMK B

VNCTOYHUKOB 3abnokvpoBaH)

vactoTbl An B 1: paboTaet TonbKo
WUCTOYHUK B (MCTOYHMK A
3abnokvpoBaH)
2:A+B
3:A-B

4: makcumym n3 A vnu B
5: MUHUMYM 13 Aunmn B

0: KaHan A aBnsieTcs UCTOYHUKOM 3a4aHust OMOpPHOro curHana.
1: KaHan B siBnsieTcss ICTOMHMKOM 3adaHust OMOpPHOro curHana.



2: /ITOroBbIN ONOPHbINA CUrHAM ABMASETCS CYMMON MPW HaNOXeHUN ONMOPHBIX
curHanos kaHanos A n B.

3: WNTOroBbIN OMOPHBIV CUTHaM SBMSAETCA Pa3HOCTbIO MPU  HaMOXeHWK
OMOPHbIX CUrHarnoB kaHanos A n B.

4: OnopHbIN cUrHan onpeaenseTcs MakCMmarnbHbIM 3Ha4E€HMEM U3 KaHarnoB
AnB.

5: ONopHbIN cUrHan onpeaensaeTcs MUMHMManbHbIM 3Ha4YeHNEM 13 KaHarnos
AnB.

®DyHKUMO- Ha3BaHue dyHKummn [nana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN KO 3Hau.
Sd0.11 OnopHas YacTtoTa 0,00 'y ~ (Sd0.03) 50,00 o
(Npu NcToYHMKE y

4acTOTbl — KHOMKK
naHenu ynpasneHust)

I'Ipvl Bbl60pe UCTOYHMKA 3adaHnA OMNOpPHOro curHamna c KHOMOK naHenu unu
KnemMm ynpasreHud B 3TOM napameTpe BbIGMpaeTCFl OornopHaa HavarnbHaaA YacTtota

®DyHKUMO- HaszBaHue OwnanasoH 3aBopg. 3Hau. Uzm.
HanbHbIN KOp, OyHKLUM HacTPOWMKMU
Sdo0.12 Bpewms pasroHa 1 0.0-3600 c 3aBucut u]
oT Mozenu
Sd0.13 Bpewmsi 0.0-3600 c 3aBucut u]
3ameanenus 1 oT Mozenu

BpemeHeM yckopeHus siBnisieTcs Bpemsi, Heobxoaumoe npeobpasoBaTento
YacToTbl ANt pa3roHa anekTpoasuratens ot yactotsl 0 'y 4o MakcumMansHoro
3HayeHus1, onpeaensiemoro napameTtpom Sd0.03.

BpemeHeM TopMoxeHUst ABNsieTcst BpeMsi, Heobxoaumoe npeobpasoBaTento
4YacToTbl [ANs OCTaHOoBa 3reKkTpogBuratenss OT MakCUMarbHOW 4YacToThbl
(Sd0.03) go 0 lu. MpeobpazoBatenu 4YacTtoTbl cepun SDI nMmerdT 4veTbipe
rpynnbl BPEMEHWN YCKOPEHUS/TOPMOXKEHWS!, KOTOPbIE MOFYT BblIGUpaTbcst NyTeM
HaCTpOWKN NapaMeTpoB rpynnbl Sd4.

DyHKUMO- HaseaHue dyHkunn [nana3oH HacTPOWKK 3aBogp. Uam.
HanbHbIN KO 3Hau.
Sd0.14 Bbi6op Hanpaenexust | 0: npsimoe 0 o
BpaLleHus 1: obpaTHoe
anekTpoasuratens 2: 3anpeT BpaLleHus B

obpaTHoM HanpaBsreHun

M3meHsisi 3HaYeHne napameTpa, MOXXHO U3MEHUTb HarnpasrieHne BpaLLeHUs!
anekTpoaBuratens 6e3 nepenogknioyeHns kabenem n U3AMeHeHNs1 HECKOMNbKNX
napamMeTpoB.



— [Mpn BOCCTaHOBNEHWWM 3aBOACKMX HaCTpOeK HanpasneHue
— BpalleHnA oanekTpoasuratena TakKke BepHeTCcA B 3HadeHue no
yMon4aHuio. B HekoTopbIX Clnydasx nocrie BBoAa B aKCnyaTauuto K
3TOMY napameTpy HY>XHO OTHECTUCb BHUMATENbHO, ocobeHHo korga
n3MeHeHne HanpaeneHua BpalleHua 3anpeLieHo.

®DyHKUMO- HasBaHue J[Mana3oH HaCTPOWMKK 3aBopg. Uam.
HanbHbIA KOoA yHKUMM 3Hau.
Sd0.15 BepxHee 3Havenne | 3 kluy ~ 10.0 kly, 3aBucut | O
HecyLLeln YacToTbl oT
[(IZLY)) mMogenu
Sd0.16 HwxHee 3Ha4yeHne 2,0 kl'y ~ (Sd0.15) 3aBucuT | O
HecyLen YacToTbl oT
(LLMm) mogenn

MapameTp wucnonbdyetcs ANA perynupoBkM Hecyllen yactoTel LWVM-
curHana npeobpasoBatensi yactoTbl. [1py MOMOLLM PerynmpoBKM HecyLlen
YaCTOTbl MOXHO MOHU3WTD LUYM 3NEKTPOABUraTENs N YMEHbLUWUTb TOK YTEYKU Ha
3eMrlo, a Takke nomexm oT npeobpasoBarens YyacToTbl. Ecnu Hecyuwasi yactota
HWXe, BbICLUME FapMOHMKM BbIXOAHOIO TOKa BO3pacTaloT, yBENUUMBAOTCH
noTepu Ha aneKkTpoABuraTene v NoBbILLAETCst ero Temnepatypa. Ecnum Hecyluas
YyacToTa Bbille, MOTepU M TemnepaTypa 3MneKTpoaBuUraTens CHUXalTCs, HO
BO3pacTaeT TennosbigeneHne npeobpasoBaTenst 4acToThl.

Tabnuua 6.1. BnusiHue 3HaueHu Hecywei yactoTbl LUMM-curHana Ha ycnosus

Hecywas yactota Huzkas Bbicokas
LLlym anektpoasuratens Hwn3koyacToTHbIN Bbicoko4acToTHbIN
dopma WLAM Brnvxe k Brnxe k

NPSIMOYronbHOW CUHYycouaanbHoOM

MoBbiWweHWe TeMnepaTypbl Bbicokoe Hu3skoe
anekTpogBuratens
MoBbiweHne Temnepatypbl MY Hun3akoe Bbicokoe
YTeyka Toka Huzkas Bbicokas

YpoBeHb nomex Hunakuia Bbicokuii



DyHKUMO- HasBaHue J[rana3oH HaCTPOMKK 3aBoga. U3m.

HanbHBLIN KOA byHKUMMN 3Hau.
Sd0.17 WpenTtudpukaumst | 0: HeT AencTBus 0 o
napameTpos 1: nonHas AMHamu4eckas
anekTpoaswura- naeHTUdmMKaums
Tens 2: cTatnyeckas
naeHTUMKaums

1: [Ons peanusaumm nonHoW uaeHTUudukaumm Heobxoammo, uYTOObI
anekTpoaBuUraTerns Obinl OTUENNEH OT Harpysku. B npouecce naeHTudukaumm
MY cHayana BbLINOMHAET CTAaTUYECKYI0 MOEHTU(MKALMIO, a 3aTeM BbINOSHAET
pasroH o 80 % OT HOMUWHamNbLHOWM YacToThbl AMeKTpoABUraTensi, 3ateM paboTty
Ha JaHHOM YacToTe 1 OCTaHOB.

2: CraTnyeckast uOeHTUMUKAUMSA UCMONb3YeTCs MNpU  HEBO3MOXHOCTM
MEXaHWUYEeCKN OTLENUTb Harpy3Ky OT 3NIeKTPOABUraTens, Npy 3TOM napameTpbl
C NacrnopTHOWN Tabnnyky aNeKTpoaBUraTens AOMKHbI ObiTb BBEAEHbBI KOPPEKTHO
B napameTpbl Sd2.02 ~ Sd2.06.

[Ina 3anycka aBTOMaTW4eCKOW HacTpolrku BblibepuTe 3HavyeHus koga 1 nnm
2, HaxkmuTe kHonky «BBO[L», Ha gucnnee nosiBUTCA HAaANMUCh «run»; HAXMUTE
kHornky «[YCK», HauyHeTca aBTOMatTuyeckas WAeHTUdMKauus napaMeTpoB
anekTpoaBuratens. [locrne OKOHYaHWa uwaeHTUdMKaumm npeobpasoBaTenb
YacCTOTbl aBTOMaTUYECKN BbIVAET N3 MEHIO MPOrpaMMUPOBaHUS.

®DyHKLUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoa. 3Hay. | MU3m.
HanbHbIN KOO dpyHKUMM

Sd0.18 C6poc HacTpoek 0: HeT fevicTBus 0 u]
1: cBpocC K 3aBOACKUM
HacTpoWikam,
KpOMe napameTpoB
anekTpoaBuraTens
2: pesepB

3HayeHne [JaHHOTO NapamMeTpa ycTaHoBWUTCS B «0» mocre 3aBepLueHust
onepauun, NpesycMOTPeHHOW [aHHbIM napameTpoM. [Npu BoccTaHOBREHWU
3aBOACKMX HACTPOEK Naporib nonb3oBaTens GyaeT aHHynMpoBaH. Mcnonb3ayite
3Ty (PYHKLMIO OCTOPOXHO.

F'pynna Sd01: ®yHkuum 3anycka/octaHoBa

®DyHKUMO- HasBsanue [nana3oH HacTPOMKU 3aBog. Usm.
HanbHbINA cyHKUMN 3Hau.
koA
Sd1.00 Pexwvm 3anycka | 0: npsiMon nyck 0 ]

1: TOPMOKEHUE NOCTOAHHBIM
TOKOM nepes 3anyckom



0: npsmor 3anyck: 3anmyck MNPOM3BOAMTCA OT HayanbHOW 4acToThl,
onpenensiemow napametpom Sd1.01.

1: TOpMOXEeHMe MOCTOSHHBIM TOKOM MNepep 3amyckoM: : nepep 3anyckoMm
aneKTpoABUraTens BbIMOMHAETCA TOPMOXEHME MOCTOSIHHBIM TOKOM  Afis

®yHKUMO- HasBaHue [urana3oH HaCTPOMKU 3aBoa. Uam.
HanbHbIN KOA OyHKUMM 3Hau.

Sd1.01 YacrtoTa 0,00 ~ 50,00 'y 0,50 Ny ]
3anycka

Sd1.02 Bpewms 0,0~100,0c 0,0c ]
yAepxaHus
YyacToTbl
3anycka

YTtobbl  0Becneuntb  Tpebyemblii  MYCKOBOW  KPYTSLUMA  MOMEHT
anekTpoaBuraTensi, He06xoAMMOo NpaBuIbHO 3afaTh YacToTy 3anycka (Sd1.01).
Ecnu 3HaveHne napameTpa CrMLIKOM BENIMKO, BO3MOXHO BO3HUKHOBEHWE
neperpysku no Toky npu pasroHe. Ecnu onopHas 4actoTa Huxe 4acToTbl
3anycka, 3anyck npeobpasoBaTensi 4acToTbl HEBO3MOXEH, U OH HaXOAUTCS B
COCTOSIHUM OCTaHOBa (B TONMYKOBOM peXMME 3HayeHWe 4acToTbl 3amycka He
BnusieT Ha paboTy npeobpasoBaTens YacToThl).

Bpewmsi yoepxaHusi yactoTbl 3anycka: Bpems pabotbl MY Ha uvactoTe
3anycka B npoLiecce 3anycka.

®DyHKUMO- HasBsaHue J[nana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KOA4 dyHKUMN 3Hau.

Sd1.03 Tok 0~150 % 0 % []
[AVHaMU4eckoro
TOPMOXeEHUS
nepeg 3anyckom

Sd1.04 Bpemsi 0,0 ~120,0¢c 0,0c n
[AVHaMUYeckoro
TOPMOXeEHUS

nepeg 3anyckom

TopMOXeHUe MOCTOSIHHLIM TOKOM OBbIYHO MCMOMNb3yeTCs ANt OCTaHoBa U
nocnegytowero 3anycka anekrpogsuratens. lMpegsaputensHoe Bo3dyxaeHue
NMOCTOSIHHBIM TOKOM MCMOMb3yeTCsl Of1s1 CO34aHWs MarHUTHOro nonsi nepeg
3anyckom. Ecnv Bpemsi gMHaMuM4eckoro TOPMOXEHWsI ycTaHoBrieHo Ha 0,
YHKUMS OMHAMUYECKOrO TOPMOXEHUSI HeakTuBHa. Yem Gonblue 3HayeHve
TOKa TOPMOXEHUSI, TeM BombLUEe TOPMO3HOE yCUnme.

3HayeHune napameTtpa Sd1.03 — BennuMHa Toka TOPMOXEHUS B NPOLEeHTax
OT HOMUHAIBLHOTO TOKa aNeKTpoaBUraTens.



DyHKUMO- HasBsaHnue [lnana3oH HacTPOMNKU 3aBoga. Uzm.

HanbHbLIA KoA cyHKUMN 3Hau.
Sd1.05 Pexum pasroHa / | 0: nuHelHas xapaktepuctuka | 0 ]
3ameaneHus 1: pesepB

0: BbIXOAHAs YacToTa YBENWYMBAETCS UMM YMEHLLAETCS MO NUHENHOMY
32KOHY.

DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. U3m.
HanbHbIN hyHKUUN 3Hau.
Kop
Sd1.06 Pexxum 0: ocTaHOB C 3amMeafieHneM 0 o
ocTaHoBa 1: OCTaHOB MO MHEpLMK

0: OcTaHoB C 3amefneHnem

Mocne nony4yenus komaHabl «CTOM» MY cHwxaeT BbIXOAHYIO 4acToTy B
COOTBETCTBMU C PEXUMOM 3aMeLeHNs 1 3a4aHHbIM BPEMEHEM 3aMefieHus
0o 0.

1: OcTaHoB Mo UHepLUn

Mocne nonyyeHus komanapl « CTOM» MY npekpaluaeT nogady HanpsxeHust
Ha anekTpogBuratens. B 3Ttom cnyyae ocTaHOB anekTpogsurartens
NPOU3BOANTCS MO MHEPLNN.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. U3am.
HanbHbIN pyHKUMK 3Hau.
Kon

Sd1.07 YacrtoTta Hayana | 0,00 'y ~ (Sd0.03) 0,00 'y u]
TOPMOXEHUS
NOCTOSIHHBIM
TOKOM

Sd1.08 Bpewms 0,0~50,0c 0,0c u]
oXuaaHus
TOPMOXEHUS
NOCTOSIHHbLIM
TOKOM

Sd1.09 Tok Topmoxenust | 0 ~ 150 % 0% u]
NOCTOSIHHbLIM
TOKOM

Sd1.10 Bpewmsi 0,0~120,0c 0,0c o
TOPMOXEHUS
NOCTOSIHHbBIM
TOKOM

HavanbHasi 4actoTta TOPMOXEHNA MNOCTOAHHbIM TOKOM MNpU OCTaHOBe
onpegendeT ypoBeHb, Koraa Ha4ynHaeT BbIMNONHATLCA NPOoLEeCC TOPMOXEHUA.
BPEMH OXngaHna TOPMOXeHUA NOCTOAHHBIM TOKOM MNpU OCTaHOBE



onpenenseT 3adepxKy Mepen akTuBaunen AMHaMUYEeCKOro TOPMOXEHUS.
Mcnonb3yetrca Ans npepoTBpalleHusi oTkasa W3-3a Meperpys3ku no  TOKy,
BbI3BaHHOIO TOPMOXEHMEM MOCTOAHHBIM TOKOM Ha BbICOKMX CKOPOCTSIX.

Tok TOPMOXEHWSA MOCTOSIHHBIM TOKOM MPU OCTAHOBE OMpPEAENnsAeT BeNnymHy
TOKa TOPMOXEHUSA OTHOCUTENBHO HOMWHAMNBHOIO TOKa ABUraTens B NPOLEHTax.
Yewm Gonblue TOK, TeM cunbHee 3EKT TOPMOXKEHUSA MOCTOSAHHLIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens u MN4Y.

Bpemsi TOPMOXeHWs MOCTOSIHHbIM TOKOM OMpeAenser ANUTENbHOCTb

TOPMOXEHMUA. Ecnn BpemMsa paBHO 0, 10 TOPMOXeHne MNOCTOAHHbIM TOKOM
HEaKTUBHO.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KOQ chyHKUMN 3Hau.
Sd1.11 May3a npu 0.0 ~3600.0 ¢ 0.0c o
CMeHe
HanpasneHns
BpaLLeHns

V|CI'IOJ'Ib3yeTCF| Ana yCTaHOBKM BpeMeHW nay3bl Ha pa6oqel7| yactote O Ny
npuv cMeHe HanpaeneHua BpalleHud, Kak Noka3aHo Ha PUCYHKe 6.3.

A Bpamenue
BbixogHas yactoTa (M) BIIepes

/ \ Bpemi (1)

n_ /

Bpems nay3bl ObpaTHoe BpalyeHne

Puc.6.3 - Bpemsi nay3bl pu CMeHe HanpasneHusi paueHust

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBopg. Uam.
HanbHBLIN KOA yHKUMM 3Hau.
Sd1.12 Pexum 0: MepekntoyeHne nocne 0 o
nepekrntoYeHns HYNeBOW YacToThl.
BpaLleHns 1: MNepekntoyeHne nocne
B npsamom/ HayanbHON Y4acToThl.
obpaTtHom 2: MepekntoyeHune nocne
HanpasneHuu BbIKIIOYEHUS CKOPOCTU

1 UCTEYEHNS BPEMEHU
3a0epKKU.



0: MepekntoyeHne nocrne HyNeBOW YacToThl.

1: NepekntoyeHue nocrne Ha4yanbHOM 4YacToThl.

2:MepekntoyeHune nocne BbIKNIOYeHUsA CKOPOCTU U UCTEYEHUSA BPEMEHU
3apepXKK (Bpems 3aAepXku onpeaensaetca napametpom Sd1.22)

®DyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.
Sd1.13 YacToTa octaHoBa 0.00 ~ 50.00 Ny 1.00 Ny o

YcTaHoBKa nopora 4acToTbl ocTaHoBa. Huxe aToro nopora npeobpasosatenb
YacToThbl NpekpaLlaeT padorTy.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoa. U3m.
HanbHbIA KoA pyHKUUM 3Hau.
Sd1.14 Bpewms oxvaanunsa 0.0~100c 05¢c o

4YacCTOTbl OCTaHOBa

Korpa paboyasi yactota npeobpasoBaTensi CTaHET MeHbLUe 3HayYeHus,
ycTaHoBreHHoro B napametpe Sd1.13, a Bpems yaepxxaHusi 6orbLue BpeMeHwu,
ycTaHoBneHHoro B napametpe Sd1.14, npeobpasoBatenb 4OCTUrAET CKOPOCTU
OCTaHOBa W OCTaHaBNUBAET ABUraTerb.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIW KOA yHKUMM 3Hau.
Sd1.16 3awumra dyHKumMmn 0: KomaHpga 3anycka, 0 u]
3anycka ¢ knemm nogasaemas ¢ kKnemm
npw BKIOYEHUN ynpaeneHusi npu
nuTaHus BKIIOYEHUN

NUTaHus1, He aecTByeT
1: [lencteyeT KOMaHAa
3anycka, nogasaemas ¢
KNeMM ynpasrieHuns npu
BKITOYEHUN NUTaHUS

Ecnu paboune komaHbl MOCTYNaKT OT KMEeMM, TO BO BPEMS BKMIOYEHUS
nUTaHUs cMcTeMa NPOBEPUT COCTOSIHME KINIeMMbl 3anycka anekTpoaBuraTensi.

0: KomaHga 3anycka, nogaBaemMasi C KNeMm ynpaBrneHusi Mpy BKIMHOYEHUN
nuTaHus, He AencTeyeT. HecMOTpsi Ha TO, YTO NPM BKMIOYEHUM MUTaHKSA KOMaHAa
3anycka [OewcTBuTenbHa, npeobpasoBaTenb 4YacToTbl He OyaeT 3anyckaTb
anekTpoaBuraterns, a cuctema byaeTt ocTaBaTbCsl B COCTOSIHUM 3aLLmThl 40 TEX
rop, noka KomaHaa 3anycka He 6yaeT oTMeHeHa, a 3aTeM CHOBa NMoAaHa.

1: OenictByeT KOMaHAa 3amnycka, nogaBaemasi C Knemm ynpasreHusi npu
BKIIOYEHUN NUTaHus. Ecnv npu BKMIOYEHMW NUTaHWS cuctema onpepenut
Hanuune KomaHnabl 3anycka, TOo npeobpasoBaTenb 4acTOTbl aBTOMaTUYECKM
BbINOSHUT 3anycK aneKkTpoaBuraTensi.



Cne/:lyeT BHMMAaTENbHO OTHECTUCH K UBMEHEHMWIO 3HAYEHWNST 3TON
(byHKLl,VIVI, T K B 3TOM cny4yae HenpegHaMmepeHHada nogadva nutaHua
MOXEeT NpUBECTU K OnacHbIM nocneacTBnAM.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uzm.
HanbHbIN Kof, cbyHKLMUM 3Hau.
Sd1.17 [ewicTeue npu 0: paboTa Ha HXHel 0 [ ]
BbICTaBMNEHNN npepenLHoii YacTote
4acToThl 1: ocTaHOB
HUXKE HUXKHe 2: pabota Ha HyneBoW
npenensbHoi Yactote

Wcnonb3yetca ans 3agaHns pexuma pabotel N4, koraa onopHas yactoTa
HVDKE HKHEN npeaenbHON.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Usm.
HanbHbIN KO pyHKLUN 3Hau.
Sd1.18 Bpewms 3agepxku 0.0 ~3600.0 ¢ 0.0c u]

Ons BbIxoda ¢
pexxvma paboTbl Ha
HyneBou yacToTe

Mpw ycnosuw, 4TO BKMHOYEH paboTkl Ha HyneBow YacTtoTe (Sd1.17 =2). Ecnu
npeobpa3oBaTenb YacTOTbl HAXOAWTCA B 9TOM peXVWMe B TEYEHUe BPEMEHMW,
onpegensiemoro napametrpom Sd1.18, n ycTaHOBNeHHas YacToTa npesbilaeT
BEMUYMHY HWXKHEW rpaHWYHOW 4acToTbl, npeobpa3oBaTenb aBTOMaTUYeCKM
nepenget B pabounii pexum.

®DyHKUMO- HasBsaHnue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIA KoA hyHKUUM 3Hau.
Sd1.19 ABTO3anyck nocrne 0: 3anpetueH 0 L]
OTKIIOYEHUSI 1: pa3pelueH

nnTaHnAa

[aHHbIn napameTp onpegensiet, 6yaer nu npeobpasoBaTenb 4acToThbl
3anyckartb aMeKTpoABUraTerb Nocre BbIKIIOYEHWS 1 MOCNeAyLLEro BKITHOYEHNS
nuTaHns.

0: 3anyck 3anpeLyeH.

1: 3anyck pa3peLueH.

Ecnn 3anyck paspelueH, To npeobpasoBaTtenb 4acToOTbl aBTOMaTUYECKU
3anycTUT BpalleHWe arekTpoaBuraTens 4Yepe3 BpeMms, onpegensemoe
napameTtpom Sd1.20.



®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. U3m.
HanbHbIA KOA byHKUMN 3Hau.

Sd1.20 Bpewms oxuaanusa 0.0 ~3600.0 ¢ 1.0c o
nepesanycka
nocre BbIKIKOYEHUS
nuTaHns

Sd1.21 Bpemsi 3agepxkn | 0.0~60c Oc o
3anycka

Ecnn napametp Sd1.19 = 1, TOo gaHHas dyHKUMSA onpeaenser Bpems
OXVWAAHUS nepef  aBTOMATWYECKMM 3amnyckoM aneKTpoaswuratens nocne
BbIKITIOYEHWS 1 MOCreaytoLLero BKIMOYEHNS MUTaHUS.

A
BbixoaHas yactoTa (f)
t1=8d01.19
>
Bpewms (t)
L.
Bpallenne =
fBuratens
Bpauyetve MuTamue MuTaHne
Asurarens BbIKIOYEHO BKITKOYEHO

Puc.6.4 - Aemosariyck rnocre omkiyeHus numaHus

DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIW KOA pyHKLUU 3Hau.
Sd1.22 Bpewms oxuvaanunsa 0.0~100.0c 0.0c o

CKOpPOCTU OCTaHoBa

Korma pabouyasi 4actoTa [OCTUFHET 3HaYEHUsi CKOPOCTWM OCTaHOBa,
npeobpasoBaTtenb YacToTbl OTKMHOYUT BbIXOAHOE HampsikeHue 4Yepes Bpemsi
3agepXxkn, onpegensieMoe napametpom Sd1.22.

Fpynna Sd02: napameTpbl anekTpoaBuraTens

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbINA koA pyHKUUM 3Hau.
Sd2.01 Tun 0: cTaHaapTHbIN 0 n
aneKkTpoABUraTenst | acMHXPOHHbI
anekTpoasuraTens

1: anekTpoaBuraTens,
afanTMpoBaHHbI Ans
paboTbl C YaCTOTHLIM
npeoGpazoBaTenem
(ADYP)



0: CtaHpapTHbIA aCUHXPOHHbLIA 3neKkTpoaBUratenb 6e3 OTAenbHbIX
BEHTUMATOPOB OXNaXAeHus. Ha HU3KMX YacToTax MMEET NIoxoe oxnaxaeHue,
noaTtomy npeobpasoBaTtenb YacTOTbl BBOAUT OOMOMHUTENBHYHO KOMMEHCaLuto,
€CINK BKITIOYEH PEXUM TEeNno3auThbl.

1: ACMHXPOHHbIW 3neKTpoABUraTeflb C PerynupyemMom CKOpPOCTbIO
BpaleHusi, VMEIOLWMA HE3aBUCUMbIA BEHTUMATOP OXMaXOEHUA U He
Tpebyowmii Mmep KomneHcaumm npu paboTte Ha HU3KUX YacTOoTax.

®DyHKUMO- HasBaHue [vana3oH HaCTPOWKHU 3aBog. Usm.
HanbHbI KOA hyHKUMMN 3Hau.
Sd2.02 HomuHanbHas 0,1 ~100,0 kBT 3aBucuT | m
MOLLHOCTb oT
anekTpoAsuraTens moaenu
Sd2.03 HomuHanbHoe 0~1200B 3aBucUT | W
HanpsbkeHne oT
anekTpoAsuratens mogenu
Sd2.04 HoMuHanbHbI Tok 0,8 ~ 1000 A 3aBucut | W
anekTpoABuraTens ot
moaenu
Sd2.05 HomuHanbHas 0,01 Ny ~ (Sd0.03) 3aBucUT | =
YyacrtoTa oT
anekTpoaBuraTens mMozenu
Sd2.06 HomuHanbHas 1~ 36000 06/MuH 3aBucuT | W
CKOPOCTb BpaLLeHnst ot
anekTpoasuratens mMozenu

[aHHble napameTpbl UCMOMb3YOTCS AN HacTpovikM npeobpasoBatens
4YacToTbl B COOTBETCTBUM C XapaKTepWUCTUKaMM, yKa3aHHbIMU B NacropTHOM
Tabnuyke anekTpogBuratens. HesaBucumo OT TOro, WCMOMb3yeTcst v
ckansipHoe ynpaenenue (U/F) unu BektopHoe ynpasneHue, Ans obecneyeHus
onTMManbHoi paboTbl Heobxoaumo, 4ToObl 3HaYeHus napameTpoB Sd2.02 —
Sd2.06 cooTBeTCTBOBaNM AaHHbIM, YKa3aHHbIM B MacrnopTHOWM Tabnumuke.

MpeobpaszoBaTenb YacToTbl UMEET (PYHKLIMIO aBTOMaTUYECKOW HaCTPOWKM
napametpoB (Sd0.17) ToYHOCTb MAEHTUUKALMN 3aBUCUT OT MPaBUNbHOCTH
BBOAA NapaMeTPOB, YKa3aHHbIX B NacnopTHOM Tabnuyke.

®DyHKUMO- Ha3BaHue [inana3oH HacTPOMNKu 3aBog. Usm.
HanbHbIA koA PyHKUMU 3Hau.

Sd2.07 ConpoTuBnenve 0.001 ~ 65.535 Om 3aBucut | O
obmoTok cTatopa oT
anekTpoABuraTens mogenu

Sd2.08 Tok xonoctoro xoga | 0.2 ~300.0 A 3aBucut | O
anekTpoasuratens oT

mozenu



KoppekTHbIi BBOA NapamMeTpoB  HampsMylo BfnsSeT Ha  paboty
anekTpoasuratens. Mpu npoeBegeHnn NONHON naeHTUMMKaLMKN BbINOMNHAETCA
KOppeKkTUpoBka [AByXx napameTpoB: Sd2.07 n Sd2.08, a cratnyeckas
naeHTuuKaumsa BbIMONHAET KOPPEKTUPOBKY TONbKO napamerpa Sd2.07.

DyHKLMO- HasBaHune [unana3oH HacTPOWKMU 3aBoga. U3m.
HanbHbLIW KOA hyHKUMM 3Hau.
Sd2.09 Bbi6op 3awmTbl o1 0: 3awwuTa HeakTUBHa 1 [ ]

neperpysku 1: 3aWwumTa aKTMBHa
NS CTaHAApTHOro
ACMHXPOHHOTO
anekTpoasuratens
2: 3alMTa akTMBHa ANs
anekTpoasuratens,

afanTMpoBaHHOro ANs
paboThbl C YaCTOTHbLIM

npeo6pasosarenem
(ADUP)
Sd2.10 KoachpmumeHT 20.0 ~120.0 % 100.0 % o
3awunTbl OT
neperpyaku

KpuBas 3awuTtbl anekTpoasuratens oT neperpysku SBrAseTcs WHBEPCHOW.
Meperpy3ka anektpogsuratens no Toky = Sd2.10 X HOMWHaNbHBIA TOK
anekTpoasuratens. Ecnu gencTeutenbHbIN Tok Harpy3ku mexblue (110 % x Tok
neperpysku anekTpoAsuraTens), 3almra ot neperpysku He Bkntoyaetcs. Ecnn
AeNCTBUTENbHBIV TOK Harpy3ku = (116 % X TOk neperpyskv anekTpoasuratens B
TeyeHue 1 vaca), BbigaeTcs cooblleHne o neperpyske. Ecnun gencTeButensHbIN
ToK Harpyskn = (200 % x TOK neperpysku asnekTpoasuratens B TeyeHue 1
MWHYTbI), BblAaeTcs cooblueHne o neperpyske. Yem Gonblue KoaddULMeHT
neperpysku, TemMm MeHblle Bpemsi, Yepes KoTopoe byaeT BblaaHo cooblleHne o
neperpyske. Ha cnegyrowem pucyHke nokasaHa KpvBasi 3aBUCUMOCTU:

AT

1uac

1 MuHyTa

116% 200%

Puc.6.5 - Kpueas 3agucumocmu moka nepezpy3sxku om epemMeHu



Ipynna Sd03: napameTpbl ANA HACTPOMKU CKansipHoro crnocoba ynpae-

nenus (U/f)

MapameTpbl aTOM rpynnbl AENCTBUTENBHBI TONMBKO A5 CKanspHoro cnocoba
ynpasnenus U/f n HegencTBuTeNbHbI AN BEKTOPHOTO crnocoba ynpasneHus.

®DyHKUMO-
HanbHbIN KO

Sd3.00

HaszBaHue [nana3oH HaCcTPOWKMU 3aBog.
pyHKLUN 3Hau.
Tun 0: NuHenHas 0
XapakTepucTuku 1: NlomaHas
U/f pnsa 2: Kpuasi V/F Hu3koro
anekTpoABuraTenst | KpyTsLLEro MOMeHTa B
crenenn 1,3

3: Kpueasi V/F Hu3koro
KPYTALLETO MOMEHTA B
crenenun 1,7

4: KsagpatuyHas

Uam.

Ha pucyHke 6.6 nokasaHbl pasnuuHble Buabl KpuBbiX. Vb Ha pucyHke
o603HayaeT HOMWHaNbHOE HanpshkeHWe anekTpoaBuraTens,
HOMVHaIbHYI0 4YacTOTy 3fleKTpoABuraTens.

A BbixoaHoe Hanpsikerne
Vb
+— 3aBucumocTb V ot F B cTenenun 1.3
+— 3aBucumocTb V ot F B cTenenn 1.7
JluHeinHas
T i— BasucumocTb V ot F B cTenenu 2.0 (kBagpaTuniHas)
CrenexHas
>
fb
Puc.6.6 - Tunbl xapakmepucmuk 0ns anekmpoosuzamensi
®DyHKLUMO- HasBaHue [nana3oH HaCcTPOWMKU 3aBoga.
HanbHbIA KOA byHKUMN 3Hau.
Sd3.01 MoBbiweHne 0,0% (aBTOMaTUYeckoe 0,0 %
KpyTALLEero noBblLeHe)
MOMEHTa 0.1~20.0 %
aneKTpoaBuratens
Sd3.02 YacToTa oTceykun 0,00 'y ~ 50,0 % 50,00 Ny
NOBbILLEHNS (oTHOCMTENBHO
KpyTALLero HOMMWHarbHOM YacToThbI
MOMEHTa asuratens)

anekTpoasurarens

a

fb

Usm.



OTceuka NoBbILLEHUS KPYTSALLEro MOMEHTa yCTaHaBNMBaeTCA B napamerpe
Sd3.02. Mapametp Sd3.01 npeactaBnser coOOM MPOLEHTHOE OTHOLUEHME K
HOMUHanNbHOMY HanpsikeHuto Vb, fb — HommHanbHas paboyasa vactora. (cwm.
pnc.6.7)

PYHKLMSA MPUMEHSETCA NpU HEOBXOANMOCTM NMOBLICUTE MOMEHT Ha HU3KMX
obopoTtax. Ho CrMLLKOM BbICOKWI YPOBEHb MOBLILEHNSA KPYTALLEro MOMeHTa
MOXET MPUBECTU K YBEMNMYEHMWIO BbIXOQHOTO TOKa, YTO NPMBOAMUT K neperpesy
anekTpoasuratens. Korga nosbllLeHWe KpyTALWEro MOMEHTa YCTaHOBMEHO Ha
0 %, npeobpasoBartenb 4acTOTbl BbIMOHSAET aBTOMAaTUYECKYIO PEryrnmpoBKY
KPYTSLLEro MOMEHTa.

BbIXO[JHOe HanpsXxeHue
Vb
dopcupoBaHve
BbIXOAHOMO :
HanpshkeHNs
5 >
Otceuka f fb BbIxoaHas yactota
Puc.6.7 - [osbiweHue Kpymsawe2o MoMeHma anekmpoosuzamens
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KOQ hyHKUMM 3Hau.
Sd3.03 YacToTa Toukn 0,00 'y ~ (Sd3.05) 0,00 'y [u]
1 Ha nomaHon
XapaKkTepucTuke
Sd3.04 HanpsikeHue Toukn | 0,0 ~100,0 % 0% a]
1 Ha nomaHon
XapaKkTepucTuke
Sd3.05 YacToTa Toukn (Sd3.03) ~ (Sd3.07) 0,00 'y o
2 Ha nomaHon
XapaKkTepucTuke
Sd3.06 HanpsikeHue Toukn | 0,0 ~ 100,0 % 0% o
2 Ha nomaHown
XapaKTepUCTUKe
urf
Sd3.07 YacToTa TouYku (Sd3.03) ~ (Sd2.05) 0,00 'y =]
3 Ha nomaHon (HoMWHanbHas YacToTa
xapaktepuctuke U/f | gsuratens)
Sd3.08 Hanpsipkenue Toukmn | 0,0 ~ 100 % 0% o

3 Ha nomaHown
xapaktepuctuke U/f



Korma Sd3.00 = 1 (3aBucumoctb U/F - nomaHas), nonb3osarenb
MMEeeT BO3MOXHOCTb C Momowbto napameTtpoB Sd3.03-Sd3.08 noctpontb
cobcTtBeHHyo kpuByto. Kpuas U/F cbopmumpyeTcsl B 3aBUCMMOCTM OT Harpysku
Ha anekTpoasuratens (puc.6.8)

BbIXOﬁlHOE HanpspxeHne

100%Vb

V3

V2

BbixogHast yactota (I'u)
A -
'

f1 f2 3 fb
Puc.6.8 - [lomaHas xapakmepucmuka U/f

Cne,qyeT OTMETUTb, YTO AO0JDKHO BbINOMNHATLCA COOTHOLLEHUE MexXay TpeMa
TOYKaMW Hanps>XeHnAa U TO4KamMun 4acTtoTbl:

V1<V2<V3,f1<f2<f3.

CnvwkomM Gonbluoe Hanps>XeHne Ha HU3KUX HacToTaxX MOXEeT NpuUBecCTU K
Ype3MepHOMY HarpeBy 3anekTpoasurartenst unv BbiBECTU ero n3 ctpos. [pu
BO3HUKHOBEHUM MNEPErpy3kn No TOKY WU HanpsXXeHUIo arekTpoaBuraTernb
MOXET OCTaHOBUTbLCA.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOA byHKUUU 3Hau.
Sd3.09 KomneHcauus 0,0 ~200,0 % 0% o
CKOMbXeHNs!
npu ckansipHom
ynpasneHum

KomneHcaunsa ckonbxeHuns U/f KomneHcupyeT OTKMOHEHWe CKOPOCTM
ACVHXPOHHOTO AMEeKTPoABUraTens Npu YBENUYEHUN Harpy3ku, Tak 4To CKOPOCTb
anekTpoaBuraTensi octaeTcs CTabunbHOM NPU M3MEHEHWUN Harpy3ku.

Ecnn ycunenne komnexcauum ckonbxeHust U/f yctaHoBneHo Ha 100 %,
TO KOMMeHcaLuel anekTpoaBuraTens ¢ HOMWHanNbHOW Harpy3kon sBnsieTcs
HOMMHaInbHOEe CKOMNbXeHWe aneKkTpoaBuraTens.

B cnyuyasx, korga cCKOpOCTb anekTpoAaBuratensi U 3afjaHHoe 3HaveHune He
coBnajatoT, He0bXoANMO YCTaHOBUTL Gonee TOUHOE 3HaYeHNe KoMMNeHcauum.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOA byHKUUU 3Hau.
Sd3.10 YacToTta oTMeHbI 0,00 Ny ~ (Sd0.03) 50,00 'y o
KoMMeHcaLmm

ckonbxeHust U/f



Ecnn  pgencrtButenbHas paboyass 4acToTa MpeBblllaeT  4acToTy,
yCTaHoBMeHHyto B napametrpe Sd3.10, komneHcauus ckonbxenuss U/F He
BbIMOTHAETCS.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN KOA yHKUMM 3Hau.

Sd3.11 KoachpuumeHT 0~30 2 u]
nofaeneHus
HU3KOYaCTOTHbIX
koneGaHui

Sd3.12 KoaddpuumeHT 0~30 2 o
nopaeneHus

BbICOKOYaCTOT-
HbIX KonebaHwu

Sd3.13 Yacrora Hauana 0,00y ~ (Sd0.03) 30,00y | o
noaasneHus
kone6aHui

C nomoLpblo AaHHbIX KO3(PMUNEHTOB MOXHO M3bexaTb koneGaHui npu
paborte B U/f. Ecnu npu paboTte anekTpoasuraTensi OTCyTCTBYHOT konebaHusi, He
MeHsIiTe 3aBOACKNE 3HAYEHMS.

Mpy ucnonb3oBaHUM OyHKUMM NodaeneHust konebaHui Tpebyetcsi, YToObI
napameTpbl HOMWHAINBLHOrO TOKa 3MeKTPoABUraTenst M TOKa XONoCToro xopa
ObINN KOPPEKTHbIMK, B NPOTMBHOM crnyyae 3addpekT nogaeneHust konebaHuin
6yaeT HegoCTaTOUHbIM.

®DyHKUMO- HasBsaHnue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIA KoA hyHKUUM 3Hau.
Sd3.20 Bbi6op ¢yHKUMK 0: He pencTByeT 1 o
aBTOMaTMyecKon 1: AefcTByeT B TeYeHne
perynumpoBku BCero npouecca paboTbl

HanpspkeHus (AVR)

[aHHbIl nNapameTp BKMOYaeT (PYHKUMIO aBTOMAaTMYECKOW PerynmpoBKu
HanpshkeHnsa (AVR). Ecnu npu BknouveHHon dyHkummn AVR  npowucxoaut
M3MEHEHNEe CEeTeBOr0 HamnpsbkeHns nuTaHus, npeobpas3oBaTenb 4acToThbl
NPOV3BOANT aBTOMAaTUYECKYIO MOACTPONKY Tak, YTOObl BIXOAHOE HanpskeHue
0CTaBanocb HEM3MEHHbIM.

F'pynna Sd04: cpyHKLMM BXOAHLIX KNEMM

Cepusa SDI nmeeT 5 undpoBbIX BXOAHBIX KMEMM, 1 aHanoroByto BXOAHYHO
Knemmy, 1 UMNynbCHYO Knemmy.

®DyHKLUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIN KOO byHKLUM 3Hau.
Sd4.00 Bei6op 0: BKMIOYEH UMMYIbCHBIN 1 o
VMMYMbCHOTO Bxog HDI

Bxoaga HDI



/aHanorosoro 1: BKINOYEH aHanoroBbIn
Bbixoga AO Bbixog AO

0: BkntoveH umnynbcHbi Bxoa HDI (cm. napameTpbl Sd4.23 — Sd4.28).

1: BknroyeH aHanoroBbIn Bbixog AO.

HacTporika aToro napameTtpa BRAusieT Ha UCNOMb3OBaHWE KNemm nnatbl
ynpasnexHuss HDI n AO. [lonb3oBaTtento Takke HeobGxoAMMO MNpaBUIbHO
YCTaHOBWTb B HYXHble 3Ha4YeHus nepembliuku J5, J9, cum. erasy 3.4.2

DyHKUMO- HasBaHue [vana3oH HaCTPOWKHU 3aBop. U3m.
HanbHBLIN KOA hyHKUMMN 3Hau.

Sd4.01 Bbi6op dyHkummn | 0 ~ 39 1 o
Kknemmbl S1

Sd4.02 Bbi6op dyHkummn | 0 ~ 39 4 o
Knemmbl S2

Sd4.03 Bbi6op dyHkumm | 0 ~ 39 7 o
Kknemmbl S3

Sd4.04 Bbi6op dyHkumm | 0 ~ 39 0 o
Kknemmbl S4

Sd4.05 Bbi6op dyHkummn | 0 ~ 39 0 o
knemmbl S5

3TN napameTpbl MCMOMb3YITCA ANS YCTAHOBKM (DYHKLMM  LPOBbLIX
BXOOHbIX Knemm (dyHKUMM KnemMMm He MoryT aybnuposatbes). OnucaHuve
3HayeHui ot 0 go 39* — B Tabnuue.

Tabnuua 6.2 - OnucaHue 3Ha4YeHui

3apaHHoe DYHKUMA OnucaHue u Ha3HaYeHue
3HayeHune
0 HeT dyHKumMm [axe nNpu Hanu4uMm curHana Ha Bxoge

He BbIMOMHSAETCS HUKAKUX (OYHKLMWIA.
Hevcnonb3yemble KNEMMbI MOXHO YCTAHOBUTL
B COCTOSIHUE HET (PYHKLMM» BO n3bexaHve
NOXHbIX CpabaTbIBaHWI.

1 Myck DyHKUMKM paboTbl B MPSIMOM 1 06paTHOM
HanpasneHuu.

2 PeBepc

3 TpexnposoaHon [anHas knemma onpeaenseT TpPexnpoBogHoe

peXvM ynpaeneHus | ynpaereHve npeobpasoBaTernieM 4acToTbl.
Moapo6Hble cBeAeHWs NpyBeaeHbl B OnMcaHum
napameTtpa Sd4.10

4 TONYKOBLI PEXUM, PaBoyas 4yacToTa TON4KOBOrO pexvma, Bpems
BpalleHune Bnepes, pasroHa v 3ameasIeHNs TONMYKOBOrO pexuma.
- Cwm. nogpo6Hoe onucaHve napametpos Sd7.06,
5 TONYKOBbIV pexum, Sd7.07 v Sd7.08.

obpartHoe BpalleHmre



10

1"

12

13

14

15

OcraHos no
MHepLmu

Mepesanyck npn
BO3HUKHOBEHUM
own6kn

MpuocTaHoska
paboTbl

Monb3soBaTensckas
owmbka

YBenuyexue
YacTtoTbl

YMeHbLUeHne
YacToTbl

C6poc Ha onopHyto
yacToTy

MepeknioveHne
Mexay kaHanamu
YCTaHOBKYM YacToTbl
AnB

MepeknioveHne
Mexay
KOMBUHMPOBaHHO
HaCTPOWKON 1
HaCTPOWKOW No
kaHany A

MepekntoveHne
mexay
KOMBUHVPOBaHHO
HaCTPOWKON 1
HaCTPOWKON No
kaHany B

Mocne nonyyexust komaHabl «CTOM»

MY npekpalyaeT nogadvy HanpsKeHUs Ha
anekTpoABuWraTerb, NPOLECC OCTaHOBa He
KOHTpOMNMpyeTcsi NpeobpasoBaTenem 4YacToThbl.

[aHHas dyHKumMa obecneqnBaeT yaaneHHbIn
nepesanyck npy BO3HUKHOBEHWUM OLLMGKM.
KHonka cbpoca Ha naHenn AencTByeT TakuM xe
obpasom.

MpeobpasoBaTernb 4acToTbl BbIMOMHAET
TOPMOXEHWE BNeKTpoaBUraTens 4o 0CTaHoBa,

HO BCe paboune napameTpbl COXPaHSIOTCA B
namaTtu, Hanpumep, pexum MNJIK, konnyectso
MMMyNbCOB AaTyMKa NONOXEHWs N NapameTpbl
MWA-perynuposanus. [Mocne oTKNo4eHns 3Ton
hyHKUMM NpeobpasoBaTent Bo3BpaLlaeTcs K
COCTOSIHWIO, B KOTOPOM OH BbiNn nepea 0CTaHOBOM.

Mpu nogaye curHana Ha gaHHyto knemmy MY
BblaaeT coobLyeHne 06 owmnbke n octaHaBnnBaeT
aneKkTpoaBUraTensb.

3apaHue yBenuueHus unm yMeHbLUeHus!
YacToTbl, KOra YacToTa 3a4aeTcsi BHELUHUM
TepmuHanom. Korga UCTOYHWK 3aaaHnst
OMOPHOTO CUrHarna yCTaHOBMEH C KHOMOK

naHenu ynpaeneHusl, ONOpHYto 4acToTy MOXHO
YCTaHOBMUTb C NMOMOLLbO KHOMOK «BBepx»/«BHn3»
UMK KNEMM C (DYHKLMSIMU «yBENuYeHue
YaCTOTbI»/«YMEHbLLEHWNE YaCTOTbI».

DyHkums cbpoca Heobxoamma, YTobbl
BOCCTaHOBUTb 3aj@aHHyt0 YacToTy 1O OMOPHOrO
3HaveHus, ycTaHoBrneHHoro B napametpe Sd0.10.

[laHHas yHKLUS NPOU3BOAUT NEPEKIoYeHne
mexay kaHanamu komaHg A u B

[aHHas dyHKUMS NPOU3BOAUT NepeKIoveHne
Mexzy KoMOMHaLMel KaHanoB HaCcTPOWKY,
onpepensiemoi napametpom Sd0.10 n kaHanom
HacTpowikm A

[aHHas hyHKUMA NPOU3BOANT NEPEKNOYEHNE
Mexay KoMBGuUHaLumen KaHanoB HaCTPOVIKK,
onpegensiemoit napametpoM Sd0.10 1 kaHanom
HacTpouku B



16

17

18

19

20

21

22

25

28
30

33

34

36

Knemma 1
MHOrOCTYyneH4aToro
pexuma

Knemma 2
MHOTOCTYNEHYaToro
pexvma

Knemma 3
MHOTOCTYNeH4aToro
pexuma

Knemma 4
MHOTOCTYNEHYaToro
pexuma

MpuoctaHoBka
MHOrOCTYneH4YaToro
pexuma

Bbi6op BpemeHu
pasroHa u
3ameaneHus,
Knemma 2

BbiGop BpemeHu
pasroHa u
3ameaneHus,
knemma 1

Maysa NUA-
ynpaenexus

C6poc cyeTymka

3anpet pa3roHa n
3ameaneHus

BpemeHHbI 3anpet
Ha U3MeHeHve
HaCTPOWKM YacToThbI

HemeaneHHoe
TOPMOXeEHUEe
NOCTOSHHHBIM TOKOM

Mepenava
ynpaeneHus Ha
naHenb ynpasrieHns

YacToTta 3agaeTcs C NOMOLLbIO YETbIPEX KIeMM,
KOTOpble MOTYT O6BEANHATLCS B KOMBUHALMK ANs
nonyyeHus 16 ckopocten. Knemma1l B pexumve
MHOTOCTYNEHYATOrO YNpaBIieHNUsi CKOPOCTbI0
ABNSieTCA MnadLwmnm Gutom, a knemma 4 sBnseTcst
cTapLumm 6utom.

BUT3 BUT2 BUT1 BUTO

Knemma | Knemma | Knemma | Knemma
4 3 2 1

BpemeHHas 6rokupoBka yHKLUUM KreMm
MHOTOCTYMEHYaTOro M3MEHEHWsI CKOPOCTU ANs
NoaAepXXaHNUsl yCTaHOBMNEHHOTO 3HaYeHWs B
TeKyLLeM COCTOSIHUM

BbIGop BpeMeHu nocpeacTsoM KOMBUHaLUUM ABYX
Knemm Ans BbiGopa Mexay YeTbipbMs BUAAMU
pasroHa u 3amegnexuns. Cm Tabnuuy 6.3

OctaHos MNJ-ynpasnenus. [lanbHeliwas pabota
BbIMOMHAETCA Ha TeKyLUeW BbIXOAHON YacToTe.

C6poc AaHHbIX CO cyeTYmKa

BrokupoBka cUrHanos U3MeHeH!si ONopPHOTo
CUrHana oT Apyrx UCTOYHWKOB (KPOMe KOMaHAab!
BbIKIMIOYEHNS).

ECrnm KOHTaKT 3aMKHYT, 3HaueHne 4acToTbl,
YCTaHOBIIEHHOE C KIleMMbI A/V, copacbkiBaeTcs, 1
BOCCTaHaBNMBAETCS HEKOTOPOE (PUKCUPOBAHHOE
3HauYeHne 4acToTbl. ECnn KOHTaKT PasoMKHYT,

TO MPOUCXOAUT BO3BPAT K 3HAUEHUIO YacToThl,
CyLLECTBOBABLUEMY M0CIE YBENUYEHNS NN
YMEHbLUEHNS 4acToThl.

Korga curHan Ha knemme aktueeH, MY
nepeknto4aeTcsi B COCTOSHNE TOPMOXEHUS
MOCTOSIHHBIM TOKOM.

Koraa Ha knemmy AaHHOW YHKLMM nopaH
CUrHan, UCTOYHUK KOMaHZ, MPUHYANTENBHO
nepeBoaMUTCS Ha NaHenb ynpaenexus. Mpu
CHATOM curHamne UCTO4HUK KOMaHA BO3BpaLLaeTcst
B ICXOAHOE COCTOSIHWE



37 Mepenava Korga Ha knemmy gaHHOW pyHKUMM nogaH
ynpasrneHus Ha CUrHan, UCTOYHUK KOMaHA, NPUHYANTENBHO
knemmy 1 nepeBoAMTCS Ha knemmy 1 (aHanorM4yHo

ycTaHoBke napametpa Sd0.01 = 1). MNMpwu cHATOM
curHane UCTOYHUK KOMaHz, BO3BpaLLaeTcs B
VNCXOAHOE COCTOSHME.

38 Mepenava Korga Ha knemmy gaHHow yHKUMK nodaH
ynpaeneHus Ha CUrHar, UCTOYHVK KOMaHz, NpUHYAUTENBHO
CEeTEeBOI NPOTOKON nepeBoAMUTCS Ha KOMaHAHbIV kaHan 2
Modbus RTU (aHanorn4yHo yctaHoBKke napameTpa

S$d0.01 = 3). MNpu CHATOM curHane UCTOYHUK
KOMaH[, BO3BPALLAETCA B UCXOAHOE COCTOsIHUE.

39 MepeknioveHne Korga Ha gaHHyto knemmy nogaH curHarn,
napametpos MA[J- Bbl6upaetcsi napametp MWO-perynuposanus
perynupoBaHus 2. Mpu cHATOM curHarne BbIGUpaeTcst napameTp

M A-perynuposanus 1

*B CIyyae OTCYTCTBMSI HOMepa napameTpa — OH 3ape3epBHMpPOBaH W He
NOANEXUT UCMOSb30BaHMIO NPU HACTPOIKE (OYHKLMIA KITEMM.

Tabnuua 6.3 - OnucaHue KneMm byHKUMK BbIGOpa BpeMeHu pasroHa v 3ameanenus (Mpu
Bbl6Ope B DYHKLMAX KNeMM 3HadYeHui 21, 22)

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
W 3ameaneHus
Bblikn. Bbikn. 1 Sd0.12, Sd0.13
Bbikn. Bkn. 2 Sd7.00, Sd7.01
Bkn. Bbikn. 3 Sd7.02, Sd7.03
Bkn. Bkn. 4 Sd7.04, Sd7.05
®DyHKUMO- HasBaHnue [Anana3oH HaCTPOWMKK 3aBoa. Uam.
HanbHbIW KOA dpyHKUMU 3Hau.
Sd4.07 BoiGop 0x000 ~ 0x01 F 0x000 u]
nonsipHOCTM

BXOAHbIX KneMmm

[aHHbIn napameTtp ncnonb3yetca AnAa HACTPOWMKN MOMSAPHOCTU BXOAHbIX
knemm. Mpun yCTaHOBKe 6urta = 0 knemma umeet NONOXNTENbHYH NONMAPHOCTb.
Mpn yCTaHOBKe 6uta = 1 knemma umeet oTpuuaTesibHy NONAPHOCTb.

BUT4 BUT3 BUT2 BUT1 BUTO
S5 S4 S3 S2 S1



®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoga. U3m.

HanbHbIA KOoA dyHKUMK 3Hau.
Sd4.08 Bpems 0,000 ~ 1,000 ¢ 0,010 ¢ o
dunsTpaumm
LmMdpoBbIX
BXO[0B

YcTaHoBKa BpeMeHu hunbsTpaumum curHana Ha BXOAHbIX knemmax S1 — S5.
Ecnn nomexn 4ocTatoyHO BEMWKM, TO ANA UCKITIOYEHUS NOXHBIX cpabaTbiBaHNi
HeobX0AMMO yBENUUNTL 3HAa4YEHWe 3TOro napameTpa. Ho yBennyeHne BpemeHn
PunLTPOBaHMA Takke NpPUBEAET K 3aMeArIeHNI0 OTKIMKA BXOAHbBIX KNeMM.

®DyHKUMO- HasBaHue [Anana3oH HacTPOWKMN 3aBoa. Usm.
HanbHbIN KOO dyHKUMK 3Hau.
Sd4.09 Hactpoiika 0: BupTyanbHas knemma He 0,010 c [
BUpTYanbHoN nevcTeyer.
Knemmbl 1: [lencTByeT BUPTYyanbHas
Knemma kaHana ceasu MOD-
BUS RTU.

Ecnn BkntoyeHa BupTyanbHas knemma kaHana cesasv MODBUS RTU,
3neKTpuYeckne curHambl Ha MHOTOYHKLMOHAMbHBIX BXOAHbLIX KNeMmax He
AencTBytoT. DYHKUMOHANbLHOE COCTOSHNE BXOAHbLIX KNMEMM yCTaHaBnNMBaeTCs C
nomoLbo HacTpoek MODBUS RTU. Agpec wuHsl MODBUS — 3009H.

DyHKUMO- HasBaHune [unana3oH HacTPOWKMN 3aBoga. U3m.
HanbHbIA KOoA dyHKUMM 3Hau.
Sd4.10 Pexvm 0: ABYXNPOBOAHLIN pexum 1 0 ]
ynpaBneHusi ¢ 1: OBYXNPOBOAHBIV PEXUM 2
Knemm 2: TPexXnpoBOAHbINA pexum 1

3: TpexnpoBOAHbBIN pexum 2

0: ABYXNpOBOAHON pexum 1:
KomGuHauum knemm:

ny

GND
Bnepeg S1(Sd4.01:1)
Pesepc S2 (Sd4.02:2)




K1 K2 KomaHaa

BbIKI1. BbIKI. OcTaHoB
BbIKJI. BKI1. PeBepc
BKIJ1. BbIKI. Bnepén
BKJ1. BKI1. OcraHoB
Mepekntoyatens K1 — 3anyck B MpsMOM HamnpaBneHuwe BpalleHus

anekTpoasuratens, a K2 — B obpatHom.
1: [IByxnpoBoAHOW pexum 2:

ny
GND
Myck S1(Sd4.01:1)
CwmeHa HanpaBneHus .
BpalLeHs S2 (Sd4.02:2)
K1 K KomaHaa
BbIKJI. BbIKJ1. OcraHoB
BbIKI. BKN. OcraHoB
BKIJ1. BbIKI. Bnepén
BKI1. BKI. PeBepc

Mepekniovatens K1 — 3anyck, a HanpasneHue BpaLleHns anekTpogsuraTens
onpepgensieTcsi cocTosiHveM nepekntoyarens K.

MpumeyvaHune: korga curHan knemm K1/K genctBuTeneH, HO M3 ApYrux
WCTOYHMKOB 3afaHns KOMaHAbl ynpaBneHus nogaetcs KoMmaHaa Ans OCTaHoBa,
TO ANS CrnefytoLlero 3anycka Heo6XoAMMO CHATb C KNeMMbl CUrHan u nogatb
ero CHoBa.

2: TpexnpoBOAHbIV pexuM ynpaeneHuns 1:



ny
GND
Bnepen S1(Sd4.01:1)
Pesepc S2 (Sd4.02:2)
OcrtaHoB Sn

KHonka SB3 (H3) — sBnsetrcsa nogTBepxaatowlen 3anyck KnemMMmown,
KkHonka SB1 — noaTBepxpatowlern 3anyck, nepekntodatens K onpegensier

HanpasneHvne BpaLLeHus.
3: TpexnpoBoQHOW pexumM ynpasneHns 2:

M
GND
Myck S1(Sd4.01:1)
CMeHa HanpasneHns _
BpaLLeHus S2 (Sd4.02:2)
OcTtaHos Sn

Knonka SB3 (H3) sBnsetca noaTeepxaarollein 3anyck KNemMMOoW, KHomMka
SB1 —3anyck B npsiMoM HanpasneHun, SB2 —3anyck B 06paTHOM HanpasneHuu.

DyHKUMO- HassaHnue Anana3oH HacTponku
HanbHbIA KoA, yHKUMN
Sd4.11 Bapepxka Ha 0,000 ~ 50,000 c
BKITIOYEHME
Knemmsbl S1
Sd4.12 Bapepxka Ha

BbIKIO4EHNE
knemmbl S1

3asoga. Usm.
3Hau.

0,000 ¢ o



Sd4.13

Sd4.14

Sd4.15

Sd4.16

Sd4.17

Sd4.18

Sd4.19

Sd4.20

3apepxka Ha
BKIIOYEHWE
KnemMmbl S2

Bapepxka Ha
BbIKMIOYEHNE
Knemmbl S2

B3apepxka Ha
BKMOYEHWE
Knemmbl S3

3apepxka Ha
BbIKIIOYEHNE
Knemmbl S3

3apepxka Ha
BKIIOYEHWE
Knemmbl S4

Bapepxka Ha
BbIKMIOYEHNE
Knemmbl S4

3apepxka Ha
BKMOYEHWE
Knemmbl S5

3anepxka Ha
BbIKIlOYEHNE
Knemmbl S5

OaHHbIn napameTp onpegensder COOTBETCTBYHOLEee BpemMa 3adepXKKu

U3MEHEHUS|  YPOBHSI
nporpaMmMupyembix Knemm.

Jlorvka paboTbl KnemMmbl

BxogHas knemma

HanpsXXeHna npu  BKMKOYEHUUM UK BbIKNKOYEHUN

[HencTy-
oL
curHan

Ji

Wil

_

”

<

Bpems 3afepXku BKIOYEHUS

—

Bpems 3aepXKku BbIKITOYEHNS

Puc.6.9 - Bpemsi HapacmaHusi U CHUXEHUSI HarnpsiXeHus



®DyHKUMO-
HanbHbIN KOA

Sd4.23

Sd4.24

Sd4.25

Sd4.26

Sd4.27

Sd4.28

Ha3BaHue cyHKLMMN

DyHKUMS
BbICOKOYACTOTHOTO
MMMYIbCHOO BXoda
HDI

MuHumanesHas
YacToTta
MMMYNbCHOO BXoAa
HDI

OnopHsbIf curHan,
COOTBETCTBYOLLMIA
MWHUManbHON
YacrtoTe
MMMYNbCHOrO BXoda
HDI

MakcumanbsHas
YacrtoTa
MMMYNbCHOrO BXoAa
HDI

OnopHbIN curHan,
COOTBETCTBYIOLLMN
MakcumManbHomn
yactoTe
MMNYNbCHOrO BXoAa
HDI

Bpewms cdounsrpauum
HDI

[nana3oH HacTPOWKU

0: BXOA, yCTAaHOBKM 4acTOTbl
1: BXO[ cYeTYMKa
2: BXO[, CYETUMKA ONUHbI

0,00 KTy ~ (Sd4.26)

-100,0 ~ 100,0 %

(Sd4.24) ~ 50,00 kL

-100,0 ~ 100,0 %

0,000 ~ 10,000 ¢

3aBopg.
3Hau.

0,000 kl'y

0,0 %

50,00 klMy

100 %

0,100 ¢

U3sm.

Ecnu B ka4ecTBe MCTOYHMKA YaCTOTbI UCMONb3yeTcs UMNynbCcHbIN Bxod HDI
(Sd4.23 = 0), To ¢ nomoLLbio NapameTpoB Sd4.24 — Sd4.27 MOXHO yCTaHOBUTb
HVDKHIOKO 1 BEPXHIOK rpaHuLbl YacToThl, @ TaKKe COOTBETCTBYIOLLEE MPOLIEHTHOE
3HaYeHne MakCcumMarnbHON BbixogHoM yacTtoThl (Sd0.03).

BbiGop MMNynNbCHOrO BXofa B KaYeCTBe MCTOYHMKA U3MEHEHUs YacToTbl A
npoun3BoamnTCs ¢ noMoLbto napametpa Sd0.06, a Ans yacTtoTbl B ncnonbayetcs
napameTp Sd0.07. B napameTpe Sd4.28 ycraHaBnuBaeTcsi BpeMs usTpauum
MMMyrbCHOro Bxofa Sd4.28.

®DyHKUMO-

HanbHbIN KOp

Sd4.29

HassaHnue cdyHkunn

HwxkHuit npepen
aHarnoroBoro Bxoaa
Al1 (ansa curHana
4-20 MA ycTaHoBUTb
2.00)

[nana3oH HacTPONKu

0.00 B ~ (Sd4.31)

3aBog.
3Hau.

0,00B

Uzm.

m)



Sd4.30 OnopHbIl curHar, -100,0 ~ +100,0 % 0% u]
COOTBETCTBYHOLLMUIA
HUXHeMy npegeny
aHarnoroBoro BXxoaa
Al

Sd4.31 BepxHuin npegen -(Sd4.29) ~ 10,00 B 10,00 B =}
aHanoroBoro Bxoaa
Al

Sd4.32 OnopHbIii curHan, -100,0 ~ +100,0 % 100 % u]
COOTBETCTBYHOLLMN
BEpXHEMY npeaeny
aHarnorosoro Bxoaa

Al
Sd4.33 Bpewms dpunerpauum | 0,00 ~ 10,00 ¢ 0,10 ¢ a]
Al
BepxHsis BepxHsis
rpaHuyHas paHuyHas
TOUKa CUrHana A TouKa curHana
100%A Ha xone Al1 100% Ha Bxoze Al1
0% |0B_(mA) >
10B (20mA)
0% -100%
HIDKHAR » HUXKHSS
paHnHas OB (vA) 10B (20mA) rpaHuyHast
TOuka curHarna TOYKa CUrHana
Ha Bxope Al1 wa sxone Al1

Puc.6.10 - lpagbuku cueHanos, nodasaembix Ha Al1

[aHHble napameTpbl WCMONb3YKOTCA AN ONpPeAeneHus OTHOLUEHUS
MeXAy aHamnoroBbiM BXOAHbIM HaMps>KEHWEM U COOTBETCTBYHOLLMM OMOPHbLIM
curHanom. Korga aHanoroBbii BXog SiBNSETCA TOKOBbIM, TOK 1 MA cooTBeTCTBYET
HanpsbkeHuto 0,5 B.

Mapametrp Sd4.33 wucnonb3yeTcss AnNA HACTPOWKWM YyBCTBUTENbHOCTM
BXOJa aHaroroBoro curHana. YBenuuyeHne 3TOro 3HaYeHUs MOXET YNyyluunTb
NMOMEXOYCTOMYMBOCTb @HanoroBoro BXOAa, HO MpU  3TOM  CHWXKaeTcs
YyBCTBUTENBHOCTb.

®DyHKLUMO- HasBaHnue cdyHkunn [urana3oH HaCTPOWKH 3aBog. | Usm.
HanbHbIW KOoA 3Hau.
Sd4.34 Bpems dunstpauum 0.000-10 ¢ 0.100c | o
aHarnorosoro
curHana,
nogaBaemoro ¢
noteHuMomMeTpa

naHenu ynpasneHus



Mapametp Sd4.34 ycraHaBnuBaeT BpemMs WUILTPALUKM aHaNOroBOro
curHana, nogasaemMoro C MoTEHUMOMETpa naHenu ynpaeneHus. B ycnosusx
CUINbHBIX MOMEX NPU HacTPOViKe YacTOTbl C MOMOLLbIO MOTEHLMOMETPa NaHemnm
ynpaBneHnss MOryT BO3HWKAaTb 3HauuTemnbHble bnykTyauum yacTtoTbl. [yTtem
npaBuUnbHOW HacTporku napametpa Sd4.34 MOXHO YMEHbLUMTb dpryKTyaumn
4acToThl.

Fpynna Sd05: pyHKLMU BbIXOAHBLIX KNEMM

B 6a3oBow komnnekTauumn cepus SDI nmeet 1 knemmy aHanoroBoro Bbixoda
(AO*), 1 BbIXOA € OTKpbITEIM KonrekTopoM (Y), 1 BbIxogHOe pene.

*AHanorosbiv Bbixog AO He MOXeET paboTaTb O4HOBPEMEHHO C UMMNYSbCHBIM
Bxogom HDI.

®DyHKUMO- HasBanue cdyHkunn [urana3oH HaCTPOWKHU 3aBog. | Usm.
HanbHbIA koA 3Hau.
Sd5.01 DyHKUMSA Knemmbl Y 0~24 1 o
Sd5.03 BbiGop cyHkumm 0~24 1 o

peneiHoro Bbixoga R

3T napameTpbl UCMONb3YHOTCH AN YCTAHOBKU (DYHKLIMU BbIXOAHBLIX KNEMM
OnucaHune 3HaveHuit ot 0 oo 24* — B Tabnuue.

Tabnuua 6.4 - OnucaHue 3HaYeHumn

3apaHHoe DyHKUUA OnucaHue u Ha3HayeHue
3HayeHue

0 He pencTeyet BbixogHoM knemMme He HasHaveHa yHKLUUA

1 Pa6ora N4 Koraa npeobpaszoBatenb YacToTbl HAXOAUTCS B

pexume paboTbl U Ha €ro BbIXOAE NPUCYTCTBYET
YacToTa, JaHHast knemMma nepexoauT Bo
BKIIOYEHHOE COCTOsHNE

2 Myck Korna npeobpasoBaTterb 4acTOTbl HAXOAUTCS B
pexume BpaLLEHUs B MPSAIMOM HanpaBneHun 1
Ha ero BbIxofe NpUCYTCTBYeT YacToTa, AaHHast
Knemma nepexoanT BO BKIMIOYEHHOE COCTOsIHME

3 Pesepc Koraa npeobpasoBarenb YacToTbl HAXOAUTCA B
pexwvme BpalleHnst B 06paTHOM HanpaeneHuu u
Ha ero BbIXo[ie NPUCYTCTBYET YacToTa, faHHas
KNeMMma NepexoauT BO BKITKOUYEHHOE COCTOSIHWE

4 TonyKoBbIN PeXUM Koraa npeobpasoBatenb HYacToTbl HaXoaUTCs
B PeXu1Me TONYKOBOro BPALLEHNSA U Ha ero
BbIXOAE MPUCYTCTBYET YacToTa, AaHHas Knemma
nepexoanT BO BKIMOYEHHOE COCTOsHNE



10

1"

12

14

16

17

18

19

Aapus

HocTtwkeHne
nonb30BaTeNbLCKOM
Yactotbl FDT1

HoctmkeHne
nonb30BaTeNbLCKON
YactoTbl FDT2

LoctmkeHne
Tpebyemoro
3HAYeHWs YacToThl

Pa6ota Ha HyneBow
cKopocTh

HocTtwkeHne
BEpXHero npegena
4acToTbl

DocTtmwkeHne
HWXHero npeaena
YacToTbl

[oTOBHOCTL K
3anycky (CocTosiHue
ocTaHoBa)

MpepynpexaeHue o
neperpyake anekTpo-
aBuratens

3aBepLueHne
CTyneHn
ynpaenenus MNJK

3aBeplLUeHne Lukna
nnK

HoctmkeHne
YCTaHOBMNEHHOTo
3HayeHue cyéTumka

HocTtwkenne
Hayana otcyeTa Ans
cyeTurka

Knemma nepexogut B coctosiHne «BKI1» npu
ocTaHoBke MY no npuunHe otkasa.

Cwm. onucaHue napametpos Sd7.13 n Sd7.14

Cwm. onucaHnve napameTpoB Sd7.15 1 Sd7.16

Cwm. onuncaHue napametpa Sd8.17

Koraa BbIxogHas YactoTa 1 Tekyllas yactoTta
PaBHbl HyIO, AHHAsA KnemmMma nepexoanT Bo
BKINKOYEHHOE COCTOsSAHME

Korpa paGovasi yactoTa AOCTUraeT BepXHe
rpaHuLbl, AaHHas KNeMMa NepexoamnT Bo
BKITIOYEHHOE COCTOsIHNE

Korpa paboyasi yactota JOCTUraeT HbKHe
rpaHvubl, JaHHAn KNeMMa NEPEXoanT BO
BKIMIOYEHHOE COCTOSHWE

Knemma nepexoaut B coctosiHue «BKIl», ecnn
Ha MY nogaHo NUTaHWe 1 He 0BGHaPYXeHO
HeuncnpaBHOCTEN.

MY onpepenser, NpeBsbILLaET N Harpyska
areKTpoABuraTens nopor npeaynpexaeHns o
neperpyske, npexae 4em BbiNONHATb PYHKLMIO
3awuTel. Knemma nepexoaut B coctosHue «BKI»
npu NpeBbILLEeHN Nopora NpeaynpexaeHns.
MapameTpbl Neperpyakn anekTpoasuUraTens cm. B
onvcanum napameTtpos SdB.08 — SdB.10.

Mocne Toro kak MK 3aBepLunT BbINONHEHNE
TeKyLen CTYNeHn ynpasneHusl, AaHHas kKnemMa
nepexoamT BO BKMIOYEHHOE COCTOSIHUE.

Mocne Toro kak MK 3aBepLunT BLINONHEHWE
O[JHOTO LIMKNa ynpaBneHus, AaHHas Knemma
nepexoamT BO BKIMIOYEHHOE COCTOSHME.

Mocne Toro kak 3HaueHWe cHeTUYMKa NPEBbLICUT
3HaYeHue, ycTaHoBMNeHHoe B napametpe Sd9.10,
[laHHasi KnemMma nepexoauT BO BKIIOYEHHOe
COCTOSsIHMe.

Mocne Toro kak 3Ha4YeHWe cHeTHYMKa NPEBLICUT
3HaveHwue, ycTaHoBrneHHoe B napameTpe Sd9.11,
[aHHasi KneMMa NepexoauT BO BKIIOYEHHOe
COCTOsIHWE



20

21

22

23

24

BHeluHsa ownbka

LocTmkeHne AnuHbl

LoctmxeHne
CyMMapHoro
BpPEMeHU B
COCTOSIHUM paboThl

BupTtyaneHas
BbIXOAHAs Knemma
kaHana ceasu MOD-
BUS RTU

LoctmwkeHne
npenena KpyTaLero
MOMeHTa

[Mpy BO3HMKHOBEHWU BHELLHEN ownGku EF
[aHHas KneMma nepexoauT BO BKIMKOYEHHOe
COCTOsIHVE

[laHHas knemmMa nepexoauT BO BKITIOYEHHOE
CoCTOsHWE nocne 06HapYXEHWs TOro, YTO
[eNCTBUTENbHOE 3HAYEHNe ANMHbI NPeBbILaeT
3HayeHue, ycTaHoBNeHHoe B napametpe Sd9.04

Korpa obLee Bpems paboTbl npeobpasosatens
4acToTbl NPEBLICUT 3HAaYEHNE BPEMEHMU,
ycTaHoBneHHoe B napamertpe Sd9.12, naHHas
KnemMma nepenaer Bo BKIOYEHHOE COCTOsIHME

BbIxoaHOM curHan yctaHaenueaetcs B
3aBWCMMOCTM OT 3HayeHus WwuHsl MODBUS RTU
(1 ansa curHana «BkntoyeHo» 1 0 ans curHana
«BblkntoyeHo»)

Korna oefcTBUTENBHOE 3HAYEHME KPYTALLETrO
MOMEHTa CTaHOBUTCS PaBHbIM 3HAYEHWIO,
ycTaHoBneHHOMy B napametpe Sd9.14, naHHas
nemma nepemnaet Bo BKMIOYEHHOE COCTOSIHWE

*B crlyqae OTCyTCTBUMA HOMEpa napameTpa — OH 3ape3epBupoBaH U He
NOANEXUT UCMONBL30BAHUIO NPY HACTPOWNKe beHKLlVIVI KnemMmm.

®DyHKLUMO-
HanbHbIA KOA

Sd5.05

Ha3BaHue
PyHKUMUU
Bei6op Tna

norvkn ans
BbIXOAHbIX KNeMM

[nana3oH HacTPOMNKU 3aBoa. U3m.

3Hau.

0: Y — HopManbHO OTKPbITLIN 0 u]
KoHTakT, RO — HopMarnbHo
OTKPbITbIA KOHTaKT

1:'Y — HOpManbHO 3aKpbITbI
KoHTakT, RO — HopMarnbHo
OTKPbITbIA KOHTaKT

2:Y — HopManbHO OTKPbITLIN
KoHTakT, RO — HopMarnbHo
3aKpPbITHIA KOHTaKT

3:Y — HopmanbHO 3aKpbITbIN
KoHTakT, RO — HopMarnbHo
3aKPbITHIA KOHTaKT

Mcnonb3yetcs ans yctaHoBku noruku knemm Y, pene RO.



®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIA KOA hyHKUMMN 3Hau.

Sd5.06 Bpewms 3agepxkun 0,000 ~ 50,000 ¢ 0,000 ¢ u]
cpabartbiBaHusa Y

Sd5.07 Bpewms 3agepxkun 0,000 ~ 50,000 ¢ 0,000 ¢ o
oTknoveHns Y

Sd5.08 Bpewms 3agepxkun 0,000 ~ 50,000 ¢ 0,000 c o
cpabatbiBaHus RO

Sd5.09 Bpewmsi 3apepxku 0,000 ~ 50,000 ¢ 0,000 c [u)
oTknoveHns RO

[aHHble napameTpbl ONpPeaensitoT COOTBETCTBYIOLLEE BpeMsi 3adepXKu
M3MEHEHUS1 YPOBHS  HAMpsBKEHWUs MpW  BKIOYEHWM UMK BbIKMIOYEHWUM
nporpaMMmpyembix krnemm (puc.6.11)

Torvka paboTbl Knemmbl

¢ —

Bpems 3afepxku BKITKOYEHUS Bpemsi 3aepXkv BbIKMOYEHUS

Puc.6.11 - Bpemsi 3a0epxXKu 8KITIOYEHUST U 8bIKITIOYEHUST KITeMM

®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBoa. Uam.
HanbHbIN KO OyHKUMM 3Hau.
Sd5.10 Bbi6op hyHKLMM 0~14 0 u]
aHarnorosoro

Bbixoga (AO)

OTM napameTpbl UCTIONb3YIOTCA ANS YCTAHOBKU (PYHKLMUN BbIXOLAHbBIX KIEMM
OnucaHue 3HaveHun ot 0 go 14* — B Tabnuue.

Tabnuua 6.5 - OnucaHue 3HaveHn yHKUMKU knemmol AO

3apaHHoe DyHKUMA OnucaHue U HasHavYeHue
3HayYeHue
0 Pa6ouas yacTtota Ot 0 0O MakcMManbHOW BbIXOAHOW YacToTbl

(cooTtBeTcTBYET AnanasoHy 0 — 100 %)

1 YcTaHoBNEeHHas Ot 0 8O MakcMmarbHOWN BbIXOAHOW YacToTbl
YacrtoTa (cooTBeTcTBYeT AnanasoHy 0 — 100 %)



CkopocTb
N3MEHEHWSI ONOPHOW
YacToTbl

Pabouas ckopocTb
BpaLLeHus
Aasuratens

BbixoaHow Tok
(oTHoCcMTENBHO
HOMWHamNbHOTO ToKa
npeobpasosatens
YacToTbl)

BbixoaHOM TOK
(oTHoCMTENBLHO
HOMMHanNbHOrO ToKa
Asuratens)

BbixogHoe
HanpshxeHne

BbixoaHas
MOLLHOCTb

BbixogHoM KpyTALLMIA
MOMEHT

3HaveHune
aHarnoroBoro Bxoaa
Al

YcTaHoBneHHoe
3HaYeHVe No NUHUK
cBAsn ModBUS RTU

OT1 0 4O MaKcUMarnbHOW BbIXOAHOW YacTOTbl
(cooTtBeTcTBYET AnanasoHy 0—100 %)

B 0 — 2 pa3a npeBbILIaeT HOMUHAMbHYO
CUHXPOHHYI0 CKOPOCTb BpaLLeHWst ABuraTens
(cooTtBeTcTBYET AnanasoHy 0—100 %)

B 0 — 2 pa3a npeBbIlaeT HOMUHAMNbHbIA TOK
npeobpasoBaTens 4acToTbl (COOTBETCTBYET
avanasoHy 0-100 %)

B 0 — 2 pa3a npeBbillaeT HOMUHaMbHBbIA TOK
Asuratens (cootseTcTByeT AnanasoHy 0—100 %)

B 0 — 1.5 pasa npeBbILLaeT HOMUHaNbLHoe
HanpsixeHWe npeobpasoBaTens YacToThbl
(cooTtBeTcTBYET AnanasoHy 0-100 %)

B 0 — 2 pa3a npeBbILaeT HOMUHAMNbHYO
MOLLHOCTb (CooTBETCTBYET AnanasoHy 0—100 %)

B 0-2 pasa npeBbllLaeT HOMUHAIbHbIN KpYTALWMA
MOMEHT ABUWraTens (COOTBETCTBYET AMana3oHy
0-100 %)

0 — 10 B/0 — 20 MA (cooTBeTCTBYeT AnanasoHy
0-100 %)

0.0-100,0 %

*B Crnyyae OTCYTCTBMSI HOMepa napameTpa — OH 3ape3epBMPOBaH U He
NOANEXUT UCMONBb30BAHUIO NPY HACTPOMKE (DYHKLIUIA KIEMM.

DyHKUMO-
HanbHbIA koA

Sd5.11

Sd5.12

Sd5.13

HasBaHue
pyHKUMU

HwxHuin npegen
ons seixoga AO

3HayeHue Ha
Bbixoae AO,
COOTBeTCTBYyIOLLEE
HWXHeMy npegeny

BepxHuin npegen
ons seixoga AO

[uana3oH HaCTPOWKMU 3aBoga. Uzm.
3Hau.
0.0 % ~ (Sd5.13) 0.0 % o
0.00 ~10.00B 0.0B =
(Sd5.11) ~ 100.0 % 100 % =



Sd5.14 3HaueHue Ha 0.00 ~ 10.00 B 10.00 B o
Bbixoge AO,
COOTBETCTBYlOLLEE
BEPXHEMY npeaeny

Sd5.15 Bpewms 0.000~10c 0.000 ¢
duneTpaumn Ha
Bbixoge AO

Yka3aHHble BbllLEe NapaMeTpbl ONPeaensitoT B3aMMOCBA3b MEXAY BbIXOAHBIM
3HA4YEeHUEM M COOTBETCTBYIOLLUMM MY HaMpPsHKEHMEM HA aHaroroBOM BbIXOLE.
Korga BbIxogHOE 3Ha4YeHUE BbIXOOUT 3a npeaerbl YCTAaHOBMEHHOIO MakCMMyMa
MINN MUHUMYMa, OHO ByZleT CONOCTaBNEHO MUHUMATTBHOMY UITU MakcumarnbHOMY
BbIXOAHOMY HanpsiKEHMIO.

Ecnu aHanoroBbIi BbIXOA SIBMSIETCA BbIXOAOM TOKa, TO 1 MA COOTBETCTBYET
HanpsbkeHuto 0.5 B.

B ocTtanbHbix criyyasx aHanoroBbli Bbixod, cooTBeTcTBytowmii 100%
BbIXOAHOMO CUrHamna, MoXeT oTnnyatbesi. CM. Tabnuuy aAvana3oHa U3MeHeHUs
3HAYEHU Ha aHaNoroBOM WM UMMYNbCHOM BbIXOAE, MPUBEAEHHYIO BbILLE.

A
BbIxoaHoe
HanpsbxeHve 10B (20 mA)
Ha knemme
100.0%
0% >

Puc.6.12 - BoixodHoe HanpsikeHue Ha knemme AO

Ipynna Sd06: cyHKLMKM naHenu ynpaBrneHUss U MOHUTOPUHra COCTOSHMUSA

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbI KOA hyHKUMM 3Hau.
Sd6.00 Maponb 00000: naponbHas 3awuTa 00000 u]
none3oBarens HeakTUBHa

00001 ~ 65535

Mpu BBEeAeHWM Nto6oro 3HaveHus, otnnyHoro ot «00000» ByaeT yctaHOBMEH
nonb3oBaTenbCkU Naponb. [ns coxpaHeHus napons HeobXxoAMMO HaxaTb
kHonky «BBO[M». [lMaponb Takke OydeT COXpaHeH, ecnvM He MpoMCXoauT
HaXaTui B TedeHne 1 MUHYTbI.



®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbINA Kof PyHKUMU 3Hau.

Sd6.01 PyHKUMSA kHONKM P | 0~ 6 1 o

0: HeT doyHKuMM.

1: Pabota B Ton4ykoBoM pexume. [Ina Hayana TOMYKOBOrO BpalLeHUs
HaXXMUTE KHOMKY «P».

2: N3meHeHMe cOCTOsIHMA OTOOpaxeHUs Ha LUMKPOBOM MHAUKaTOpe.
Haxumaiite kHonky «P» gns caeura oTobpaxkaemoro napametpa crpasa
Haneso.

3: NepekntoyeHre Mexay pexumamu BpalleHUsi B NpsiMOM U o6paTHOM
HanpaBneHuu. Haxmute kHonky «P» Ans u3MeHeHuWs HanpaBneHusi
BpaLLeHns. PyHKUMA [OCTYMHa TOMbKO B Cnyyae, Koraa B KayecTBe UCTOYHMKA
KOMaHz, BbiOpaHa naHenb ynpasneHus.

4: Copoc HacTpoek @@ HaxmuTe kHonky «P» ans cbpoca 3HaveHust
YCTaHOBMNEHHOTO NyTEM yBENMYEHNUS NN YMEHbLUEHWS 4YacToTbI (@@).

5: OcTaHOB No MHepuumn. HaxmuTe kHonky «P» ans octaHoBa ABuratens
o MHepLuun.

6: MepeknioyeHNe UCTOYHMKA YNPaBrEeHUs.

—_— Mpu HaxxaTuM KHOMKKN «P» ¢ Lenbto NepekntoveHnst HanpaeneHus
== | BpalleHuss npeoGpas3oBaTenb 4acTOTbl He 3anOMHUT COCTOsIHUE
=== | NepeKIIYEHNS NOCNe NponajaHnus NUTaHusl.

DyHKuma Sd6.01 = 6:

Sd0.01 yctaHoBneH B «0», (yHKUUS NEPEKITIOYEHNS YyNPaBNeHUst HeakTUBHA.

Sd0.01 yctaHoBneH B «1» (ynpasrneHue c knemm), kHornka «P» nepekntovaet
pexuM ynpaeneHus mexay KnemMmamu u paboder naHenbto.

Sd0.01 ycraHoBneH B «2» (Modbus RTU), kHomka «P» nepekntodaeTt pexum
ynpaeneHns Mexzay KaHanom cBs3u u pabodert naHenbto.

®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIA koA PyHKUMU 3Hau.
Sd6.03 Knonka CTOIM/ 0~3 1 =
CBPOC

0: akTMBHa TONbKO MpPU nojaye KOMaHA nycka/ocTaHoBa C naHenu
ynpaBneHus.

1: aKkTMBHa Npu nopaye KoMaHA nycka/ocTaHoOBa C MaHenu U KIemm
ynpaBneHus.

2: aKTUBHa NpuW nogaye KOMaHA Mycka/ocTaHOBa C NaHenu W Knemm
ynpaBneHusi, a TakKke MpPW YNpaBNeHWM MO KOMMYHMKaALMOHHOMY
npotokony ModBUS.



3: aKTUBHa Npu NOGOM UCTOYHUKE KOMaHA NycKka/ocTaHoBa.
Monb3oBaTenb MOXET NPeayCMOTPETh AONOMHUTENbHbIE KaHarbl OCTaHOBa
B fononHeHue k kHornke « CTOM»/«CBPOC» Ha naHenu ynpaeneHust.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIA KOA byHKUMMN 3Hau.
Sd6.04 OTob6paxaemble 0x0000 ~ OxFFFF 0x03FF o
napametpsbl But 00: pabouas yactota
MOHUTOpPUHIa (Mu)
B pexvme paboTbl But 01: onopHasi yacTtoTa
(OCHOBHbIE) (Fu)

But 02: HanpsbkeHue 3BeHa
NOCTOSIHHOrO Toka (B)

But 03: BbIXOQHOE
HanpsieHue (B)

But 04: BbixogHom Tok (A)
But 05: oToGpaxeHue
CKOPOCTY Harpy3aku (06/MuH)
But 06: BbixOogHas
MoLyHOCTb (KBT)

But 07: BbIXOAHON MOMEHT
(%)

But 08: onopHbIf curHan
MWA-ynpasnexns

But 09: obpaTHas cBA3b
MWA-ynpaeneHus

But 10: cocTosiHME BXOAHbIX
Knemm

BuTt 11: cocTosiHne
BbIXOAHbIX KNEMM

But 12: Tekyluee 3HaveHne
cYéTUMKa

But 13: 3HaYeHue AnuHbI
BuT 14: HanpsbkeHve Ha
Al1 (B)

Ecnn napametp gomkeH otobpaxartbcst BO Bpems paboTbl, TO Heo6xoaMmo
yCTaHOBWUTb COOTBETCTBYIOLME GUTBHI B 1 1 ycTaHOBWUTL B napameTtpe Sd6.04
LUeCTHaALaTePUYHbIN 3KBUBAMEHT NONYYMBLLErOCA ABOMYHOMO YMcna.

Hanpumep, npu 3HaveHun no ymonuyanuo 3FF (B aBonyHon cucteme 0011
1111 1111) otobpaxatotcs 6utbl 0 ~ 9)

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. Uzm.
HanbHbIW KOA PyHKLUM 3Hau.
Sd6.05 OTobpaxaemble 0x0000 ~ OxFFFF 0x0000 o
napametpbl But 00: YacTota Ha
MOHUTOPWHra umnynscHom Bxoge HDI
B pexume paboTbl But 01: MpoueHTHOE

(oononHuTenbHbIE) 3HaveHue neperpysku
anekTpoasuraTens



But 02: MpoueHTHOE
3HaYeHne neperpysku
npeobpasoBaTens 4acToTbl
But 03: YcTaHoBneHHoe
3HayeHne CKOpoCTn
yBENUYEHNA Unu
yMeHbLUeHus yacToTbl (M)
But 04: BoixogHon Tok (A)

Ecnu B cocTosiHUM paboTbl HE06X0AMMO 0TOBPa3uTL NapameTp, yCTaHOBUTE
COOTBETCTBYHOLMN pa3psg Ha 1 wm yctaHoBute B napameTrpe Sd6.05
LueCTHaALaTepUYHbIN 3KBUBANEHT 3TOr0 ABOUYHOTO YMCna.

3HayeHune no ymonyaHutio 0000 3HaYWT, YTO JOMOMNHUTENbHbIE NapameTpbl
He oToBpaxarTcsi N0 YyMOMYaHUo.

Mapametpbl Sd6.04 1 Sd6.05 mcnonb3yloTcs AnNsi YCTaHOBKM 3HAYeHWUn,
KoTopble oTobpaxatoTcs, korga MY B coctosHUM paGoThi.

DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoga. Uam.
HanbHbIW KOA4 PyHKLUM 3Hau.
Sd6.06 OTobpaxaemble 0x0000 ~ OxFFFF OxOFF o
napametpsbl But 00: onopHasi yacTtoTa
MOHUTOpPUHIa (Mu)

B pexvme octaHoBa | But 01: HanpsixkeHune 3BeHa
NOCTOsIHHOrO Toka (B)
But 02: cocTosiHMe BXOOHbIX
Knemm
BuT 03: cocTosiHne
BbIXOAHbIX KNEMM
BuT 04: onopHoe 3HayeHne
M O-ynpaBneHus
But 05: 3Ha4eHune
curHana obpaTtHoi cBA3n
M A-perynatopa but 06:
HanpsixeHue Ha Al1 (B)
But 07: yacToTa Ha
umnynbcHom Bxoae HDI
But 08: cTyneHb MK
But 09: Tekyluee 3Ha4eHne
CYETUMKA
But 10: TekyLuee 3Ha4eHne
ANUHBL

Ecnm B cocTosiHUM ocTaHoBa Heobxogumo oTo6Gpas3nTb napameTp,
yCTaHOBWTE COOTBETCTBYIOLWNI pa3psag Ha 1 1 yctaHoBuTe B napametpe Sd6.06
LueCTHaALaTePUYHbIN 3KBUBANEHT 3TOr0 ABOUYHOTO YMCna.

3HayeHune no ymonuaxuio OFF (B gBonyHoun cucteme 0000 0000 1111 1111),
T e oTobpakaeTcst 6uThl ¢ 0 no 7 (onopHasi YactoTa (I'y), HanpskeHne 3BeHa
NMOCTOSIHHOTO TOKa (B), cocTosiHME BXOAHbIX KNIEMM, COCTOSIHUE BbIXOAHbIX



Kremm, onopHoe 3HaveHve MN[-ynpaeneHus, 3HadeHne curHana obpartHoW
cea3n MNO-perynatopa, HanpsbkeHne Ha Al1 (B), yactota Ha MMMYNbCHOM
Bxoge HDI)

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUU 3Hau.
Sd6.07 KoadbduumeHT 0.01 ~20.00 1.00 o
oTobpaxeHust

paboyeit YacToTbl

Sd6.08 KoadhcpnumeHT 0.1~999.9 % 1000% | o
oTobpaxeHus
cKopocTh
anekTpoAsuraTens

Sd6.09 KoadbdumumeHt 0.1~999.9 % 1.0% o
oToGpaxeHus
TNIMHENHON CKOPOCTH

OTobpaxaemas yactota = paboyas yactora x Sd6.07

MexaHunyeckasas ckopocTb BpalleHusa = 60 x oTtobpaxaemasa paboyas
yacrtoTta x Sd6.08 / konuuecTBoO Nap NomncoB

JlnHeHasa ckopocTb = MexaHu4yeckas CKopocTb BpalleHus x Sd6.09

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIN KOA OyHKUUU 3Hau.

Sd6.11 Tekywas 0,0 ~100,0 °C - .
Temnepartypa
CUNOBOro MOAYNs

Sd6.12 Bepcus 1.00 ~ 655.35 - .
nporpaMmmHoro
obecneyenuns

Sd6.13 CymmapHoe Bpemsi 0~655354 - .
paboTbl

MapameTpbl Sd6.11 ~ Sd6.13 MCNONb3YTCA TONBKO ANS MOHUTOPUHTA.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. Uzm.
HanbHbIW KOA4 OyHKLUM 3Hau.
Sd6.15 HomuHanbHas 0.4 ~100.0 kBT - .
MOLLHOCTb
npeo6pa3oarens

4YacToTbl



Sd6.16 HomwuHanbHoe
HanpsixeHve
npeob6pasoBatens

4YacToTbl

Sd6.17 HoMWHarnbHbI TOK
npeo6pasoBatensi

4acToTbl

50 ~ 1000 B - .

0.1~1000.0 A - .

MapameTtpbl Sd6.15 ~ Sd6.17 MCNONb3YOTCA TONBKO AN MOHUTOPUHTA.

HasBanue
byHKUMU

®DyHKLMO-
HanbHbIN KoL

Sd6.18 Koa co6bitusi Ne1
(nocnegHee
3adukcpoBaHHoe
cobbITve B XypHane
HeucnpasHOCTeN)
Sd6.19 Kop, co6biTusi Ne2
(npeanocnenHee
3acmkcMpoBaHHoe
cobbITue B XypHane
HeucnpaBHOCTEN)
Sd6.20 Kop, co6bitust Ne3
(Npenbiaywee
3achmKCpoBaHHOe
cobbiThe B xXypHane
HeucnpasHOCTeN)

3aBoga. WU3m.

3Hau.

Jrana3oH HacTPOWMKK

Moppo6Hoe onucaxue - .
cobbITuii npeobpasosatens

4acToTbl U CNocobbl NX

YCTpaHEHWs1 NpUBEaEHbI 8-

2nase 8.

KypHan cobbituii doukenpyet 3 nocnegHue cobbitus MY. 0 — otcyTtcTBre

CO6bITVIl7I, a pasnuyHble 3Ha4YeHua COOTBETCTBYHOT KoAaM CO6bITVIl7I,
npuBeAeHHbIX 8 e/iase 8.
®DyHKUMO- HasBaHue [nana3oH HacCTPOWKMU 3aBoa. U3m.
HanbHbIA koA pyHKUUU 3Hau.
Sd6.21 Pa6ouas yacToTa 0.00 'y, .
npu cobbitnm Ne1
Sd6.22 CkopocTb 0.00 'y, O
N3MeHeHus

OMOPHON YacToThbI
npu cobbiTnm Ne1



Sd6.23 BbixoaHoe 0B .
HanpsikeHve npu
cobbiTun Net

Sd6.24 BbixogHow Tok npu 00A .
cobbiTum Net

Sd6.25 Hanpspkenne 0.0B .
3BeHa

NMOCTOSIHHOTO TOKa
npu cobbitum Ne1

Sd6.26 MakcumanbHas 0,0°C .
Temneparypa npu
cobbitTn Ne1

Sd6.27 CocTosiHue 0 .

BXOZHbIX KIIeMM
npu cobbitum Nel

Sd6.28 CocrosiHue 0 .
BbIXOAHbIX KIEMM
npu cobbiTun Net

Mpyu BO3HWKHOBEHUM COOLITUSI Mpeobpa3oBaTtenb YacToTbl 3anWUChiBAET B
yKasaHHble Bblle MapaMeTpbl 3HAYEHUs] BHYTPEHHUX MEPEMEHHBIX, @ TaKKe
3HAYEHWs] MepeMeHHbIX BBOAa/BblBoda. PYHKUMM KOHKPETHBIX NapamMeTpoB
NpvBeLeHbl B UX OMMCaHUN.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIN KoL byHKUMM 3Hau.
Sd6.29 Pab6ouas yacToTa 0.00 'y, .
npu cobbiTm Ne2
Sd6.30 CkopocTb 0.00 'y, .
U3MeHEeHMs

OMOPHON 4acTOTbl
npu cobbitum Ne2

Sd6.31 BeixogHoe 0B .
HanpsbxeHue npu
cobbiTun Ne2

Sd6.32 BbixogHow Tok npu 0.0A .
cobbITm Ne2

Sd6.33 HanpsixeHue 3BeHa 0.0B .
NOCTOSIHHOTO TOKa
npu cobbiTum Ne2

Sd6.34 MakcumarnbHas 0,0 °C .
Temneparypa npv
cobbiTun Ne2



Sd6.35 CocTosiHne 0 .
BXOAHbIX KIIeMM npu
cobbiTn Ne2

Sd6.36 CocTosiHne 0 .
BbIXOZHbIX KIEMM
npw cobbiTun Ne2

Mpyu BO3HWKHOBEHUM COOLITUSI Npeobpa3oBaTenb YacToTbl 3anuUChiBAET B
yKasaHHble BbllLE MapaMeTpbl 3HAYEHUs] BHYTPEHHUX MEPEMEHHBIX, @ TaKKe
3HAYEHWs1 MepeMeHHbIX BBoAa/BbiBoda. PYHKUMM KOHKPETHBIX NapaMeTpoB
npvBeLeHbl B UX OMUCaHUN.

Fpynna Sd07: paclumpeHHble napamMeTpbi

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
Sd7.00 Bpewms pasroHa 2 0,0 ~ 3600 c BaBucut | O
ot

Sd7.01 SpeMﬂ 3amennexus | 0,0 ~ 3600 c Mofeni o

Sd7.02 Bpewmsi pasroHa 3 0,0 ~ 3600 c o

Sd7.03 Bpewms 3ameanenuns | 0,0 ~ 3600 ¢ o
3

Sd7.04 Bpewms pasroHa 4 0,0 ~ 3600 c o

Sd7.05 Bpewms 3ameanenus | 0,0 ~ 3600 ¢ o
4

MmeeTca 4yeTblpe rpynnbl BpeEMEH pasroHa/3amenrnieHusl, KoTopble
BblbupatoTcs g epyrne napamempog Sd04.

MepBasi rpynna BpemMeH pasroHa/3amMenneHust SIBAsieTCsl 3aBOACKOM
HaCTPOWKOWN.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIN KOA yHKUUU 3Hau.
Sd7.06 Yacrtota Tonuykosoro | 0,00 My ~ (Sd0.03) 5,00 'y u}
pexuma
Sd7.07 Bpewms pasrona gns | 0,0 ~ 3600 ¢ BaBucut | O
TONYKOBOTO pexvMa ot
mozenu
Sd7.08 Bpewms 3ameanenuns | 0,0 ~ 3600 ¢ 3aBucut | O
ANs TONYKOBOTO ot

pexnma mMoaenun



ot napamMeTpbl UCNOMNb3YyKTCA AOnd onpefeneHnsa 4acTtoTbl, a TaKxkXe
BpeMeHu pasroHa/3ameaneHus MY npu ToNYKOBOM pexumve.

BpemeHeM pasroHa B TONMYKOBOM pexume SBMSeTCs Bpemsi, Heobxoanmoe
npeobpasoBaTernto YacToTbl Ansa pasroHa asuratensi ot 0 'y 4o MakcMManbHowm
BbIxoAHOM YacToThl (Sd0.03) B npouecce TONYKOBOrO NepeMeLLEHUS.

BpemeHeM 3amMenneHnsa B TONYKOBOM pexunme 4BNAeTCA BpeMmd,
Heobxoammoe npeobpasoBaTento YacToTbl AnS TOPMOXEHUS ABuratens ot
MakcuMarbHOW BbixogHon YacTtoTbl (Sd0.03) go 0 Ny B mpouecce TONMYKOBOro
nepemeLleHms.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoga. Uzm.
HanbHbIA KOA yHKUUU 3Hau.

Sd7.09 Bpewms 0~10 0 o
aBTOMaTNYECKOro
cbpoca owmnbku

Sd7.10 Bpewmsi 0.1~ 3600 c 1.0c o
WHTEpBana npu
aBTOMAaTU4YECKOM

cbpoce owmnbku

Ecnm  Bpemss cOpoca  npeBblllaeT  YCTaHOBMEHHOE  3HaYeHue,
npeobpasoBaTtenb 4acToTbl OCTaHOBUT paboTy u OymeT oxupatb
BMeLLaTenbCcTBa oneparopa Asfs ycTpaHeHusi npobnembl. Mpy HEBO3MOXHOCTM
cbpoca Takke pacCcuUTLIBAETCS KOMUYECTBO BbIMOMHEHHbIX MOMbITOK.

Bpemsi uHTEpBana npu aBToMaTtnyeckoMm cbpoce oWwMBKU — 3TO MHTEpBan
BpPEMEHU MeXay MOMEHTOM BO3HWKHOBEHWS OLLIMBKM U MOMEHTOM BbIMOMHEHUS
cbpoca.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIN KO OyHKLUM 3Hau.

Sd7.13 3HauyeHne 4acToThl 0,00 'y ~ (Sd0.03) 50,00My | o
FDT1

Sd7.14 Nnana3oH 0,0 ~100,0 % 5% o
oBHapyxeHust
YacToTbl FDT1

Sd7.15 3HauyeHne 4acToThl 0,00 'y ~ (Sd0.03) 50,00My | o
FDT2

Sd7.16 [nanasoH 0,0 ~100,0 % 5% o
obHapyxeHus

YyacTotbl FDT2

Ecnun pabouyasi yacToTa Bbilwe, YeM 3HaveHue Sd7.13, BbixogHasi kKnemma ¢
COOTBETCTBYOLLEN hyHKUMeR nepexoanT B cocTosiHne «BKJl». Ecnn paboyas
yacToTa Hmxe 3HadeHnsa Sd7.13, BbixogHas Knemma OTKIYaeTcs.



[aHHbIe napaMeTpbl NCMOMb3YIOTCS ANSA YCTAHOBKN 3HAYeHNs OBHapy>KeHns
BbIXOAHOW 4acTOThl U 3HaYeHNns ructepesmnca. 3HaveHue Sd7.14 npeacraenser
coboli MpOLEHTHOE COOTHOLUEHVWE YacToThl [UcTepesnca K 3Ha4YeHuto
obHapyxeHus yactotbl (Sd7.13).

Hwxe npuBegeHo rpachuyeckoe npeacTaBneHne aHHOro npouecca:

A BbixogHas vacrora (f)
BHayeHve obHapyxeHusa

3reKkTpuecKoro yposHs FDT 3HaueHne obHapyxeH!s nopora
yaepxanus FDT
Bpewmsi (t)

-
>

Y — B t

RO o pewmsi (t)
>

Puc.6.13 - 3HayeHus1 0bHapyxeHus 8bIXOOHOU Yacmomb!

®DyHKUMO- HaszBaHue [nana3oH HacTPOWMKK 3aBoga. Uzm.
HanbHbIA KOoA pyHKUUU 3Hau.
Sd7.17 [nanasoH 0.00 'y ~ Sd0.03 (makc. 0.00 'y o
OOCTUXKEHUS yacroTa)
MakcumManbHomn
YacToThbl

Ecnun paboyas yactota NY HaxoguTcs B Npefenax ykasaHHOro auanasoHa
4YacToThbl, BbIXOAHAs KNeMMa C COOTBETCTBYHOLEW (OyHKUMEN nepexoauT B
cocTosiHue «BKI». MprHuMn paboTbl Noka3aH Ha pucyHke 6.14.

A BbixogHasi yacTtota
OropHas yacTota BHaveHve 06Hapy>KeHuI/I$I
[OCTDKEHUS 3a[aHHOMN YacToTbl
» T
YpoBeHb 3MeKTpU4eckoro A
cuUrHana Ha BbIXOAHO
Knemme
Y |
RO » T

Puc.6.14 - Juana3oH docmuxeHusi MakcumaribHoU Yacmomal



Ha3BaHue
pyHKUMM

®DyHKLMO-
HanbHbIA KOA

[nana3oH HacTPOWKK

Sd7.18 Pexuvm Topmoxenna | 0~ 1
C “cnonb3oBaHMeM
BCTPOEHHOTO

TOPMO3HOro Mmoaynsa

3aBoga. Uam.
3Hau.

Knemma vcnonb3ayeTtcs Ans ynpaBneHust BCTPOEHHLIM TOPMO3HLIM MOZYIEM

npeobpasoBaTtens YacToTbl.
0: PeXXuM TOPMOXEHUSA BbIKITHOUYEH.
1: PeXXUM TOPMOXEHMUSA BKITHOYEH.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu
HanbHbIN KO byHKLUM
Sd7.19 Mopor HanpskeHust | -200.0 ~ 1000.0 B

ANS TOPMOXEHNSI C
“cnonb30BaHnem
BCTPOEHHOrO
TOPMO3HOTO MOAYNS

3asoga. WU3m.
3Hau.

YpoBeHb | O
230 B:
380.0B

YpoBeHb
400 B:
700,0 B

Mocne YCTaQHOBKM Ha4anbHOINo HanpsXeHuA LWUHbl OnA TOPMOXXEeHUA

ncnonb3oBaHMeEM BCTPOEHHONo TOPMO3HOro Moaynsa HeobxoamMmo npaBunbHO
HaCTPOUTbL €ro 3HayeHne Ana OOCTMKEHUS IPAPEKTUBHOMO TOPMOXKEHUS
Harpysku, B TO XXe BpeMa npegorspailasn oLnbkm neperpysku no Hanps>XxeHuto
npu  BKMNKOYEHHOM NMUTaHUWU. 3HauyeHve, yCTaHaBnMBaemMoe Ha 3aBoje-
n3rotoeuTesne, MOXeT MEHATbCA B 3aBUCUMOCTU OT HaNps>XXeHnaA.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Uam.
HanbHbIN KoL OyHKLUM 3Hau.
Sd7.21 MpeBbiweHne 0: dpyHKUMSA aKTUBHA 0 u]
BbIXOAHOTO 1: YHKUMA HeaKTUBHA
HanpshxeHns
ﬂ,aHHbIVI napameTp wucnonbdyetca And peructpauum npesBbllUEeHUA

BbIXOOHOIo Hanps>XXeHuna.

®DyHKLUMO- HasBaHue [nana3oH HacTPOWKMN 3aBoa. Uam.
HanbHbIA koA pyHKUUU 3Hau.

Sd7.22 YcTtaHoBKa 0x000 ~ 0x1221 0x0001 o
LndpoBoro
ynpasneHus ¢
naHenu

Sd7.23 Bpewms 0.01~10.00c 0.10c o
VHTErpupoBaHus

Ons KHOMOK «BBEpX/
BHU3»



Tabnuua 6.7 - Hactporikvu napameTpos Sd7.22

YcTtaHoBKa LMPOBOro ynpaBreHus ¢ naHenum

Paspsg eamHuu Ha umdgposom

WnHAnkaTope

Pa3psig fecsaTkoB Ha UM poBoM

vHaukaTope

Pa3psapg coTteH Ha undposom

vHaukaTope

Pa3psig Tbicsiy Ha UM poBom

nHaukaTope

®DyHKUMO-
HanbHbIN KoL

Sd7.24

Haseanue
OyHKLUM
Hactponka

ynpaeneHnus ¢
KnemMm A/V

Bbi6op ynpasrneHus 4actoTon
0: HacTpoiika ¢ NoMOLLbIO KHOMOK A/V He feiCcTByeT
1: [leficTByeT HACTPOIiKa C MOMOLLIbIO KHOMOK A/V

Bbi6op ynpasneHus 4actoton

0: [fleficTBYET TONLKO NPW YCTAHOBKE NapameTpa
$d0.06 = 0 unn Sd0.07 = 0

1: [leficTByeT ANsi BCEX PEXVMOB ynpaBneHusi 4acToTon
2: He peincTByeT B peXuMe MHOroCTyneH4yaToro
ynpaBneHns CKopoCTbIo, KOFAa MHOTroCTyneHYaThbIn
PEXVUM SIBNSETCS NPUOPUTETHLIM

Bbi6op pexuma octaHoBa

0: HacTpoiika gevcteutensHa

1: [encTBMTENBHA BO BpeMs paboTsl U cOpacbiBaeTcs
nocne octaHosa

2: [leficTBuTENbHA BO BpeMsi paboTbl 1 copackiBaeTcst
nocne nonyvyeHnst KOMaHabl OCTaHoBa

DYHKUMS MIHTErPUPOBaHUSI C MOMOLLIbIO KHOMOK A/V
0: PYHKUNSA UHTErPUPOBAHNS AeiCTBYET
1: PYHKUNSA UHTErPUPOBAHNS He AeicTByeT

[nana3oH HaCcTPOWKMU 3aBoga. Uzm.
3Hau.
0x00 ~ 0x221 0x00 o

Tabnuua 6.8 - Hactpoiiku napameTpos Sd7.24

HacTtpoiika ynpaBneHus ¢ knemm A/V

Paspsa equHnu, Ha undposom

nHankaTope

Pa3psin fecaTkoB Ha UM poBOM

vHaukaTope

Pa3psig coteH Ha L poBoM

nHaukartope

BbiGop ynpaeneHust YactoToi
0: [leficTBYeT HacTpoOWka ynpaBneHus ¢ Knemm A/v
1: HacTtpoiika ynpaBrneHus ¢ knemm A/V He aenctsyeT

Bbi6op ynpasneHus yactoton

0: fleiicTBYeT TONLKO NpW ycTaHoBKe napameTpa Sd0.06
=0wunm Sd0.07 =0

1: feiicTByeT ANs BCEX PEXMMOB yNpaBneHusl 4acToToi
2: He peiicTByeT Anst MHOTOCTYNEHYaTOro pexuma, ecnu
OH SIBMSIETCA NPUOPUTETHBLIM

BbiGop AeficTBUA Npu ocTaHoBe

0: Hactpoika gencreutensHa

1: felicTBuTenbHa BO Bpemsi paboThbl 1 copackiBaeTca
nocne octaHosa

2: fleinctBuTENbHA BO BpeMs paboTbl 1 cbpackiBaeTcs
nocrne nony4YeHnsi KOMaHabl OCTaHOBa



DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.

HanbHbIW KOA byHKUMMN 3Hau.
Sd7.25 CkopocTb 0.01~50c 0.50¢c o
M3MEHEHNS 4acToTbl
npu nopaye

KOMaHAbl C KNneMMbl

Sd7.26 CkopocTb 0.01~50c 0.50c u]
N3MEHEHWS 4acToTbl
npu nopaye
KOMaHfpl C KNEMMbI

B pexume ynpasneHua 4acToToM C naHenu Beﬂl/NeHVIe/yMeHbLueHl/le
4YacToTbl NPOM3BOAUTCA C MNOMOLLUBK KHOMOK @ . Yem OGonblue gaHHOE
3Ha4yeHne, TeM Bbillle CKOPOCTb MHTErPUPOBaAHUA.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIW KOA4 PyHKLUM 3Hau.
Sd7.27 HacTtponka yactotel | 0x000 — 0x011 0x000 o
npv nponagaxHun
nuTaHus

Tabnuua 6.9 - HacTpoiiku napameTtpos Sd7.27
HacTtpoiika ynpaBneHus ¢ knemm A/vV

Paspsia eauHny Ha undgposom Bbl6op AeNCTBUSA NPy BLIKIYEHUN NUTAHKS
nHaukaTope 0: CoxpaHeHwue 3Ha4yeHns Npu nponagaHun NUTaHus
1: C6poc npu nponajaHuy NUTaHUs

Paspsia pecsTkoB Ha LM posom Boi6op AencTaus npy nponagaHum NuTaHus, koraa
vHaukatope yCTaHOBKa 4YacToTbl NPon3BoaMTCA no wrHe ModBUS
RTU
0: CoxpaHeHue 3HaYeHuUs Npy nponagaHuy NUTaHus
1: C6poc 3HaYeHWsi Npu NponagaHuy NUTaHus

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIA koA pyHKUUU 3Hau.
Sd7.28 TopMmoxeHne 0: He pencreyet 0 u]

nocTosiHHbIM TokoM | 1-100: [eictByet

TOpMO)KeHVIe NOCTOSAHHBIM TOKOM OObIYHO ncnonb3dyeTca Anda octaHoBa U
nocnefymwulero 3anycka anekrpoasuratend. ﬂpep,BapMTeanoe BO36y)K,EleHI/Ie
NOCTOAHHBIM TOKOM MCNONb3yeTCA AnA COo3gaHuA MarHUTHOro nona nepejq
3anyCKoMm. Ecnn BpeMa AWHaMUYEeCKOro TOPMOXEeHUA YCTaHOBIEHO Ha 0,
beHKLl,I/IFI OVNHaMUYeCKOro TOpMOXXeHUA HeakTuBHa.



0: He pencrayer.
1-100: [OewnctByer. Yem Oonblie KO3(PMPULMEHT, TeM curnbHee
TOPMOXEHMe.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIW KOA4 OyHKLUM 3Hau.
Sd7.29 Pexm mogynaumm 0: 3-xdpasHasa mogynaums 1 o
LM 1: nepeknioyeHne Ha

2/3-chasHyto MmopynsLmio

Ipynna Sd08: napameTpsl MAO-ynpaBneHus

MO-ynpaBneHne — 9710 oOWMiA MeTod YynpaBfeHUus MNpoLecCcoM.
MY perynupyeT BbIXOOQHYO YacTOTy MpW MOMOLUM MPOMOPLIMOHANBHOWN,
MHTerpansHon, auddepeHumanbHOW COCTaBASIOWEN perynsaTopa, Kotopas
CpaBHMBaET NokasaHusl curHana obpaTHoW CBsI3W U 3ajaHHOTo cUrHana.

[aHHas yHKUMA NpUMeHsieTcs AN ynpaBneHus TeXHONOrmyeckumm
npoueccaMu, TakUMK Kak KOHTPOISlb NOTOKA, KOHTPOMb AABMEHWUS U KOHTPOIb
Temnepatypbl. Ha cnegyioolem pucyHke nokasaHa npuHuunuansHasi 6rok-
cxema MNO-perynupoBaHums.

OnopHas BeixogHan
vacrota yacrora Hacoc-MoTop Aarumk
NWAa-perynsTop naBnenus

i P

Ar o

Ycraska

PID(s)

SunsTp

CwrHan o6paTHo/i cBran

KOC

Puc.6.15 - Cxema NM[-peaynuposaHusi

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIN KoL hyHKLUM 3Hau.
Sd8.00 WcTouHuk onopHoro | 0: LiucpoBoit onopHblii 0 u]
curHana Ng- CUrHan ¢ naHenu
ynpaenexus ynpasneHus (Sd8.01)
1: A1
2: peseps

3: BbICOKOYACTOTHbIN
MMnynbCHbIn Bxog HDI

4: MHOroCTYyneH4aTbIn
pexum

5: npotokon cesA3u Modbus
RTU



Sd8.01 YcTaBka onopHoro
curHana Ng-

ynpaeneHus

-100,0 ~ 100,0 % 50.0 o

Sd8.00 ucnonbayeTtcs Ans Bbibopa UCTOYHMKA 3a4aHnst OMOPHOro curHana
MO-ynpaenexusi. OnopHoe 3afjaHve SBMSIETCS OTHOCUTENbHOW BENWMYMHOW
n Haxogutcs B guanasoHe oT 0,0% gpo 100,0 %. CurHan obpaTHoi cBs3n
MNO-perynaTopa Takke ABMSETCS OTHOCUTENbHOW BenuuuHon. Lenb MAO-
perynMpoBaHus — ypaBHSATb CUrHan 3agaHust U curHan obpaTtHon CBsi3u.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIW KOA byHKUMMN 3Hau.
Sd8.02 MCTOYHMK curHana 0: A1 0 o

obpaTHoii cBsi3n
M-ynpaenexus

1: peseps

2: BbICOKOYACTOTHbIN
MMnynbCcHbIn Bxoa HDI

3: npotokon ceasn Modbus
RTU

OTOT NapameTp ucnonb3yeTcs Ans Bblbopa UCTOYHMKA curHana obpaTtHom
cessn MUO-perynstopa. O6patHas cBAsb [W[-perynsitopa sBnsietcs
OTHOCUTENbHOW BENUYNHON M HaxoauTcs B ananasoHe ot 0,0 % go 100,0 %.
KaHan onopHoro 3HayeHus U kaHan obpaTHOW CBS3W He AOMKHbI COBNagath,
nHaye MNO-perynupoBaHue He ByaeT adEKTUBHBIM.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoga. Uzm.
HanbHbIN KOA yHKUUU 3Hau.
Sd8.03 Hanpasnenve 0: npsimoe (YacToTa 0 o
nevicteusa MNAO- yMeHbLUaeTcs ¢
ynpaeneHus yBEMNUYEHWEM curHana

obparTHoii cBsi3un)

1: obpaTHoe (YacToTa
yBEnuuMBaeTcs ¢
yBENUYEHNEM CUrHana
obpaTtHol cBA3N)

OTot napameTp nucnonb3dyetca ana BbIGOpa NCTOYHMKa cuUrHana O6paTHOI7I

ceaAsn  [MN[-perynsatopa.

ObpatHas cBsizb [[O-perynatopa siBnsertcs

OTHOCUTENbHOW BENUYNHON 1 Haxogutcsa B ananasoHe ot 0,0 % go 100,0 %.

DyHKUMO- HasBaHue [unana3oH HacTPOWKMu 3aBoga. Uzm.
HanbHbIW KOA PyHKLUM 3Hau.
Sd8.04 MponopuuoHans- 0.00 ~ 100.00 0.5 u]

HbIi KOAPPULMEHT

M-ynpaenexus
KP1



Sd8.05 Bpewms 0.00 ~10.00 ¢ 0.20c o
VHTErpMpoBaHus
MWA-ynpaenexus
™

Sd8.06 Bpems 0.00~10.00 ¢ 0.00¢c m]
AnddepeHLmpo-
BaHua TD1

Sd8.07 Bpewms uukna (T) 0.00 ~ 100.00 ¢ 0.10c o

Yem Bbllle 3HavyeHWe nponopumoHanbHoro ycunexnuss KP1, tem Gonblue
06beM perynupoBku 1 Tem BbiCTpee OTKIMK, HO CINULLIKOM GonbLuoe 3HayYeHve
MOXET BbI3BaTb konebaHus B cucteme; 4em Huxe 3HavyeHne KP1, Tem Gonee
yCTOMYMBa cucTemMa 1 MeasrieHHee OTKIMK.

YeMm Bblle 3Ha4YeHUEe BpeMeHU uHTerpupoBaHus TI1, Tem MeaneHHee
OTKNUK 1 Bonee cTabunbHbIN BLIXOAHOW CUrHar, Xy)e CrocobHOCTb KOHTPONS
dnyKTyaumMin MHTEHCUBHOCTM CUrHana obpaTHON CBA3W; YeM HWXe 3HayeHue
TI1, Tem ObiCcTpee OTKMUK W cCunbHee ryKTyauun BbIXOAHOTO CUrHana;
CMULLKOM HW3KOE 3Ha4yeHWe MOXeT BbI3BaTb konebaHus. YcTaHOBUTb
npeden ycunewus paudpdpepeHUmMaTtopa MOXHO MpU  MOMOLUY BpeMeEHU
onddepeHumpoBaHust TD1 Takum obpa3oM, 4ToGbl ob6ecneunTb HeOBXOAUMbIN
ypoBeHb AnddepeHLmansHOM COCTaBNALWEN Ha HU3KOW 1 BLICOKOW YacToTe.
Yewm BonbLue Bpems auddepeHUmpoBaHusi, TeM BbiLe Anana3oH perynupoBku.

Bpewmsi umkna (T) siBNsieTcs UMKNOM OMpoca curHana obpaTHoOW CBs3v
NMO-perynsatopa. MAO-perynatop pabotaeT oovH pa3 B KaxdoM LMKne
KBaHTOBaHUs. YeM npopomkutensHee LMK onpoca, TeM MeAnieHHee peakums
MWIO-perynsatopa. Yem kopoye umkn onpoca, Tem 6bicTpee peakuus MA0-
perynsTopa.

®DyHKUMO- HasBaHue [unana3oH HacTPoOWKu 3aBoa. Uam.
HanbHbIN KO OyHKLMM 3Hau.
Sd8.08 Mpegen otknonexuss | 0.00 ~ 100.00 0% [m]

MWA-ynpaenexus

Ecnu curHan paccornacoBanus MU MeHblue 3HaYeHus1, yCTaHOBIIEHHOTO
dyHkumenn Sd8.08, perynuposka [MW[-ynpaBnexuns npepbiBaetcs. Huskoe
3Ha4yeHMe curHamna paccornacoBaHus CTabUNU3NpyeT BbIXOOHYIO YacToTy,
4YTO HeobXoAUMO AN OonpefenéHHbIX onepauui ynpasrneHus C 3aMKHYTbIM
KOHTYPOM.



®DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIW KOA byHKUMMN 3Hau.

Sd8.09 BepxHuii npeaen Sd8.10 ~ 100.0 % 100.0 % o
BbIXOAHOMO (MakcumanbHas vactota
curHana M- WU HanpsiXXeHue)
perynuposaHus

Sd8.10 HwxHui npeaen -100.0 % ~ Sd8.09 0.0% o
BbIXOAHOTO
curHana M-
perynuposaHus

[aHHble napameTpbl YCTaHABNMBAOT BEPXHIOID W HWKHIOWD rpaHuubl
BbIxogHoro curHana Na-perynsitopa.

100 % cooTBETCTBYeT MakcuMmarnbHOW BbixogHoW yactote (Sd0.03) wnm
MakcumarnbHOMy HanpsbkeHuto (Sd3.18).

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIW KOA byHKUMMN 3Hau.
Sd8.11 3HaueHune 0.0 ~100.00 % 0.0 % =
obHapyxeHus

OTCyTCTBUA cUrHana
obpaTHoii cBsA3n

Sd8.12 Bpewms 0.0 ~ 3600 c 10c u]
obHapyxeHus
OTCYTCTBWSI cUrHana
obpaTHoii cBs3n

YcTaHoBWUTE 3HaveHue oBHapyxeHus oTcyTcTBusi obpartHonm cessu MU0-
perynsTopa. Ecnu BenuuvHa curHana obpaTHOM CBS3M MeHblue unv paBHa
3HayeHuto napameTpa Sd8.11, a BpeMs Takoro COCTOSIHUS MpeBbIaeT
3HayeHune, ycTaHoBNeHHoe B napametpe Sd8.12, npeobpasoBaTtenb YacToThl
dopmupyeT cooblieHne o6 owmbke obpaTtHow cBasm MU-perynatopa, a Ha
3KpaH unpoBoro nHankaTopa Bbisoantcs Tekct PIDE.

A BbixoaHas yacrora (f)

t1 < t2, noatomy npeobpasoBaternb 4acToTbl NPOAOITKAET paboTy
t2=Sd8.12

$d08.11 PIDE

\\/

\ =

‘ﬁ' 2
Wa@m % Owwnbka obpatHoii cessn PIDE

Puc.6.16 - ObHapyxeHUe omcymcemausi cueHana obpamHoli ces3u




®DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIW KOA byHKUMMN 3Hau.
Sd8.13 Bei6op Buaa NUA- 0x00 — 0x11 0x00 o
perynuposaHus

Tabnuua 6.10 - Hactpolika napameTpa Sd8.13:

Mopsapok Bbi6opa Buaa NUA-perynmpoBaHus

Pa3spsig eamHuuy Ha umdgposom
vHaukaTope

Pa3psin fecsaTkoB Ha UM poBoM
vHavkaTope

0: MpopomkeHve Noaaep>KKN MHTErparnbHOro
perynupoBaHusi, Koraa Yactota 4OCTUraeT BepXHero u
HWXXHEro npeaenos.

Mpouecc nHTerpupoBaHusi opMUpyeT pasHOCTb
Mexzy OMOpPHbLIM CUTHaNOM U CUrHaNom obpaTHoM
CBS131 10 TEX NOp, Noka OHa He AOCTUMHET BHYTPEHHEro
npefena uHTerpupoBanusi. Mpu n3ameHeHun TpeHaa
NnoBeAeHUsl ONOPHOTO cUrHana u curHana obparHoi
cBsi3n TpebyeTcs Gonblue BpEMEHU Ha KoMMNeHcaLlmio
BMUSIHWS HEMpepbIBHOM paboTbl, NO3TOMY npoLecc
VHTErpupoBaHus ByaeT MEHATLCS B COOTBETCTBUU C
TPEeHAOM.

1: MpekpalleHne UHTerpanbHOro perynmpoBaHus,
Korzia YyactoTa JOCTUraeT BEPXHETO U HKHEro
npeneno.. Ecnv npouecc MHTerpupoBaHus HaxoauTCst
B CTabUNbHOM COCTOSIHWW, @ TPEHZ NoBeaeHUs

MexXzy OMOPHbLIM CUTHaNOM U CUrHaNom obpaTHoM
CBSI131 U3MEHSIETCS, TO UHTErpupoBaHue GbICTpo
NOACTPanBaEeTCsi B COOTBETCTBUAMN C TPEHAOM.

0: B ogHOM HanpaBneHun ¢ yCTaHOBMNEHHbIM
3HayeHunem. Ecnn seixogHon curkan MAO-perynatopa
OTNNYAETCA OT TEKYLLEro HanpaeneHs BpaLleHns,
BHYTPEHHSSA CXema NPUHYANTENbHO YCTaHOBUT
BbIXOHOE 3Ha4eHne paBHbIM 0.

1: B HanpaBneHum, NpOTUBOMNONOXHOM YCTaHOBNEHHOMY
3HayeHuto. Ecnu BbixogHol curHan MNNO-perynstopa
OTNIMYAETCS OT TEKyLLEro HanpasneHns BpalleHus, To
BbINOMHAETCA PerynupoBaHne BbIXOAHOrO CUrHana B
3aMKHYTOM KOHTYpe, (hopMUpys CUrHan co 3Ha4YeHueM,
NPOTVBOMOJIOXHbBIM TEKyLLEMY YCTaHOBIEHHOMY
HanpaBneHWIo BpaLLeHus.



DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBog. U3m.
HanbHbIA KOA byHKUMM 3Hau.

Sd8.14 MponopuunoHaneHeii | 0,0 ~ 100,0 0.50 o
koappuument MNAO-
ynpasneHus KP2

Sd8.15 Bpems 0,00 ~10,00 ¢ 0.20c o
WNHTErpmpoBaHuns
MWA-ynpaenexus
TI2
Sd8.16 Bpems 0,00 ~10,00c 0.00 ¢ o
AvhepeHLMpo-
BaHus MNI-
ynpasnenus TD2
Sd8.17 Ycnosue 0: nepeknioyeHve 0 =}
nepeksyeHns BbIKMIOYEHO
Mexay 1: nepekntoyeHue no
napameTpamMn 1 12 | NpeBbILLEHNIO OTKMOHEHWS!
MWA-ynpaenexus 2: nepeknoyeHve no

uncpoBon knemme

MapameTtpbl Sd8.14, Sd8.15, Sd8.16 ABnsitoOTCA BTOPOW rpynnor napameTpoB
NponopLMOHanbHo-UHTerpansHo-guddepeHumnansHoro perynuposanuns MAI-
perynsatopa. ®PyHKUMOHAsbHbIE XapaKTEPUCTUMKN W 3HAYEHWS aHamnornyHbl
napameTtpam nepson rpynnbl (Sd08.04, Sd08.05, Sd08.06). MNepekntoveHne
3TUX OBYX rpynn napameTpoB NPOU3BOAMTCA C NOMOLLLIO napameTtpa Sd08.17.

Sd08.17 ucnonb3yeTcs AN nepekntoyveHns AByx HabopoB napameTpos
Ma-perynsaropa (Kp1, Ti1, Td1 n Kp2, Ti2, Td2).

0: Be3 nepekntoyeHNs MCNONb3yeTcs TOMbKO MepBbI Habop napameTpos
(Sd8.04, Sd8.05, Sd8.06).

1: MNepeknioyeHVe B 3aBUCMMOCTM OT OTKIIOHEHUs curHana obpartHon
ces3n [MN[-perynatopa OT YCTaHOBMEHHOro 3HauveHus. [opor OTKIoHeHus
onpepensietca napametpom Sd8.18. Ecnn OTKNOHEHWE MeHbLUEe 3HavYeHus,
ycTaeneHHoro B napametpe Sd8.18, ucnonb3yetca Habop nepson rpynnbl
napameTpoB (Sd8.04, Sd8.05, Sd8.06). Ecnu oTknoHeHne Gonblue 3HaYeHus,
ycTaeneHHoro B napametpe Sd8.18, ucnonb3yetca Habop nepson rpynnbl
napameTpos (Sd8.14, Sd8.15, Sd8.16).

2: MNepekntoyeHne B COOTBETCTBUN C COCTOSTHUEM BbIXOAHOW Knemmbl. Ecnv
BbIXOAHAas Knemma nepekntoyeHns napamerpos [NA[-perynaTtopa BbikMoYeHa,
ncnonb3yeTca nepeasi rpynna napametpoB (Sd8.04, Sd8.05, Sd8.06). Ecnun
BbIXOAHAsA Krnemma nepekntoveHne napameTtpos MNO-perynatopa BkoyeHa,
ncrnonb3yeTcs BTopas rpynna napametpos (Sd8.04, Sd8.05, Sd8.06).



DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBog. U3m.
HanbHbIA KOA byHKUMM 3Hau.

Sd8.18 Mopor oTknoHeHus 0.0 ~100.00 % 20 % o
BXO[HOTO CUrHana
ANS NepekIyeHns
Habopa napameTtpoB
MWA-perynatopa.

Sd8.19 HavanbHoe -100.0 ~ 100.0 % 0.0 % =}
3HaveHwue MNAI-
perynuposaHusi

Sd8.20 Bpewms 3agepxku 0.0~600c Oc o
HavanbHoro M-
perynuposaHus

Mpu 3anycke npeobpasosatens 4actotbl [MV[-perynstop HadyMHaet
BbINOSIHEHVE anropuTMa ynpaBfeHusi B 3aMKHYTOM KOHType TOMnbKO nocrne
TOro, Kak BbixogHon curHan MNMQ-perynstopa AOCTUTHET HAYaNbHOMO 3HAYEHUS,
onpenensiemoro napametpoMm Sd8.19, u GymeT cywectBoBaTb B TeYeHue
BpeMeHM, yCTaHOBMNeHHoro B napameTpe Sd8.20.

MpuHuMn paboTbl HayanbHoro 3HadeHusi MU[-perynupoBaHusi nokasaH
HUXe:

HavanbHoe 3HayeHne | __1/\_\_/
MWA-perynuposaHns 1
Sd8.19

Bpewms
.
»

1
—>
i |
HauanbHoe Bpems 3agepxkm

MWA-perynuposaHus Sd8.20

Puc.6.17 - MpuHyun pabomsl Ha4yanbHo20 3HadyeHus MMNG-peeynuposaHus
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YnpouweHHbIM anroputm pa6oTbl MU-perynaTtopa

lMponopyuoHansHoe peaynuposaHue (Kp)

Mpy HamMMuuM OTKINOHEHNS MeXAy CUrHamom obpaTHON CBA3N W OMOPHBLIM
CWTHaNoOM BbIXOAHOW CUrHan ¢opMupyeTca MeTOAOM MPOMNOpPLMOHANIbHOTO
perynupoBaHus. Ecnyn  OTKNOHeHMe ABNSETCS MOCTOSIHHOW  BENUYUHOWN,
ynpaBnsawoWmuii curHan Takke OyaeT KoHcTaHTon. [Npu mponopuvoHansbHOM
perynMpoBaHin OTKINMK Ha U3MEHeHWe curHana obpaTHOn CBS3N NPOUCXOANT
O4eHb ObICTPO, HO MpU 3TOM HEBO3MOXHO peanu3oBaTtb 0e30wmnboyHoe
ynpasneHune. KoapdurumneHT ycuneHnss npyu pocte CKOPOCTU perynnpoBaHus
TakKxke pacTeT, HO CIINLLIKOM BOMbLLIOE YCUIEHNE MOXET MPUBECTY K KorebaHnsm.
MeTog perynupoBaHunsi COCTOUT B TOM, 4YTOObl BHa4arne yCTaHOBWUTb GorbLuoe
BPEMS MHTErpMpoOBaHus, a Bpemsi AnddepeHUMpoBaHnS YCTaHOBUTb PaBHbLIM
0. 3aTem 3anycTutb CUCTEMY B PEXMME MPONOPLIMOHANBHOTO PEryNMpoBaHns 1
MN3MEHUTb OMOPHBIN curHan. HabnaaTb OTKNOHeHWe curHana obpaTHou cBA3n
OT OnopHoro curHana. Ecnv nmeetcs crtatuyeckoe OTKNOHeHWe (Hanpumep,
nocre YyBenuM4eHUs OMOPHOro curHama curHan obpartHon ceasu Gyger
MEHbLLUE, YEeM OMOPHbIA CUrHan npu crabunusaumm cucTembl), NpoJosHKanTe
yBenuyMBaTb KoapdumumMeHT nponopumnoHansHocTu. [oBTopsanTe npoueaypy
[0 Tex nop, Noka CTaTnyeckoe OTKIOHEHUE He CTaHEeT MUHUMaTbHbIM.

Bpemsi uHmezpuposaHusi (Ti)

Mpy HamMMuuM OTKIMOHEHNS MeXAy CUrHamom obpaTHON CBA3N W OMOPHBLIM
CWUTHaNoOM BbIXOAHOW CUTHan perynvpoBaHus Hakannueaetcs. CurHan
perynupoBaHus byaeT yBennymMBaTbCs [0 NOMHOMO NCYE3HOBEHUS OTKIOHEHWS.
WHTerpanbHein  perynatop MoxeT addekTBHO ybpaTb cratuyeckoe
oTkInoHeHune. Ecnu nHTerpanbHbIn perynartop hopMupyeT CrAMLLKOM CUMbHBINA
CWrHasn, cuctema CTaHOBUTCS HEYCTOWYMBOW U MOTYT MMETb MECTO KonebaHus,
BO3HMKAIOLLIME M3-32 MOBTOPSAIOLLErocs MepeperynupoBaHus. Pesynbratom
konebaHu Takoro popa SABNSAIOTCA GyKTyauus curHana obpaTHon cBsa3n
(okono onmopHOro curHana) u noBblleHHOe KonebaHue 4YacToTbl. HacTpornky
napaMeTpa BpEMEHW WHTErpupoBaHWs CriegyeT npov3BOAUTb OT BonbLumnx
3Ha4YeHUn K MeHbluM. lMpyu 3TOM HeobxoaMMO cneguTb 3a pesynsTaTom
M3MEHEHUI A0 Tex Mop, Moka CMcTema He AOCTUIMHET YCTOWYMBOW CKOPOCTH
BpaLleHus.

Bpemsi dugpgpepeHyupoeaHus (Td)

Mpy n3meHeHUn OTKIMOHEHNSA MeXay CUrHaroM obpaTHOW CBA3U 1 OMOPHLIM
curHanoMm 6yaeT BbIMOMHEHO MPOMOPLUMOHaNbHOE perynupoBaHne v Ha
BbIXOAEe MOSBWUTCS CWUrHan, COOTBETCTBYIOLIMIA OCTATOMHOMY OTKIOHEHWIO.
PerynupoBaHune 3aBMCUT TONBbKO OT HaNpaBMneHWs 1 BENUYMHbI OTKIIOHEHMS, a
He OT camoro OTKnoHeHus. QuddepeHumnansHoe perynvpoBaHve ynpaenser
N3MEHeHNeM curHana obparTHo CBA3M B COOTBETCTBUN C TPEHAOM U3MEHEHNS,
Korga aToT curHan ¢nyktyupyet. B cBsAsu ¢ Tem, uTo AuddepeHumansHoe
perynMpoBaHMe MOXeT YBEeNnW4MTb MOMEeXu B CUCTemMe, OCOBEHHO nomexw,
CBSi3aHHble C ObICTPbIM W3MEHEHMEeM CcurHamna, 3TOT napaMeTp HY>XHO
MCrnonb3oBaTh ¢ 0cobow ocTopoxkHocThh. Korga Sd0.06, Sd0. 07 = 8 wnun



Sd3.14 = 6, npeobpasoBartenb 4acToTbl Haxogutca B pexume [MAIO-
perynMpoBaHus.

O6wue waau npu ycmaHoeke napamempos lMN-peaynupoesaHusi

a. YctaHoBuTe KO3hDULMEHT NPONOPLMOHANbHOCTH Kp

Mpwn ycTaHoBKe Ko3addULMeHTa NPONOPLMOHANbHOCTM CHavana oTKIioYmTe
3BEHbS MHTErpMpoBaHnsa u anddepeHumpoBaHnsa (yctaHosute Ti=0 n Td=0,
nogpobHble cBegeHns npuBeAeHbl B pasfenax, MOCBSALWEHHbIX HacTpoiike
napameTtpoB [MN[O-perynmpoBaHus), 4Tobbl MeTO4 MNPOMNOPLMOHANbHOIO
perynMpoBaHus ocTaBarncs €AMHCTBEHHbIM. YCTaHOBUTE BXOOHOW CUrHam Ha
ypoBHe 60-70% OT MakcMMmarnbHO AOMYCTMMOrO 3HAYeHWs, yBenuunsamnte
Ko3apchmumeHT nponopuuoHansHocTM ot 0 A0 MOMeHTa Hayana konebaHus
CUCTEMBI 1 BEPHWUTE €r0 HEMHOIO Hasag. 3anuwiute 3HadeHue curHana M-
perynsTopa u yctaHoBuTe ero Ha ypoBHe 60-70% OTHOCUTENbHO TeKyLLero
3HaveHuns. Ha 3ToM HacTpolKy koadduLmeHTa NponopLMoHansHoOCcTU P MoxHO
cYMTaTb 3aKOHYEHHOMN.

6. YcraHoBuUTe Bpems nHTerpupoBaHus Ti

Mocne HacTponkn koadduumeHTa Kp nNpucBOWTE HavyanbHOMY BpPEMEHU
MHTErpMpoBaHusa GomnbLioe 3HaYeHne, a 3aTeM yMeHbLUanTe ero 4o MOMeHTa
BO3HMKHOBEHUS KonebaHusi CUCTEMbl W BEPHUTE €ro HEeMHOro Hasag Ao
ncyesHoBeHuss konebaHus. 3anvwmte 3HadeHve Ti M ycTaHOBUTE BpeMS
MHTerpmMpoBaHus Ha ypoBHe 150—180% oTHOCUTENBHO TeKyLlero 3HaveHus. Ha
3TOM HacCTpOWKy BPEMEHU MHTErPUPOBAHNS MOXHO CYATaTb 3aKOHYEHHOW.

B. YcTaHoBuTe Bpems anddepeHumposaHmsa Td

O6bIYHO He TpebyeTcs ycTaHaBnmBaTh Bpems Td, kotopoe pasHo 0.

Tem He MeHee, ecnM ero HeobXoAMMO YCTaHOBWTb, TO YCTaHOBKa
npounssoanTca M3 pacdera 30% OT TOukM nponagaHns Bubpauun npu
MCMOMNb30BaHNN TEX Xe METOAOB, KOTOpble MPUMEHSNNCL ANs onpeaeneHus
napameTpos kp u Ti.

r. BBegute cuctemy B aKcnnyatauuto ¢ Harpy3kow n 6e3 Hee, nocne yero
HacTpoWTe napametpbl MNA[-perynMpoBaHns ykasaHHbIM CNoco6oM.

ToHkasi Hacmpolka lMU-peaynupoeaHusi

Mocne ycTaHoBku napameTpos [MN[-perynsatopa MOXHO BbIMOMHUTbL TOHKYHO
HACTPOWIKY crieaytoLwmnm crnocobom:

Ynpasnexue nepeperynMpoBaHuem: cokpatute BpeMs
anddepeHumpoBanusa (Td) n yBenuyste Bpemsa mHTerpuposanusa (Ti), ecnu
MMeET MeCTO nepeperynmpoBaHue.



Pea A Mepen HacTpovikon
KUmMs

b\

[Mocne HacTporku

T

»
>

Puc.6.19 - YnpaeneHue nepepeaynuposaHuem

CokpaTuTte Bpemsi cTabmnumsauun: ymeHbLuMTe Bpems nHterpupoanust (Ti)u
yBenu4bsTe Bpems anddepeHumpoBanus (Td), Aaxe ecnu byaet HabnogaTbes
nepeperynMpoBaHvie, HO YMnpaBneHne [OMKHO NepexoauTb B yCToMYMBOE
COCTOSIHUE KaK MOXHO paHblLe.

Peakuns A Mepes HaCTPOIiKoM

<

Mocne HacTponku

T
A .
Lol
Puc.6.20 - CokpaujeHue spemeHu cmabunusayuu
KoHTpornb BMOpaLMM HWU3KOW 4acToThbl: ecnv nepuogbl BuGpauum umerot
6onbmyro npoaoOMKNUTENBHOCTb MO CPaBHEHUIO C YCTAHOBMEHHbIM BPEMEHEM

nHTerpmpoBaHus (Ti), HeobxogMmo yBenuuUTb Bpemsi UHTerpuposanus (Ti),
4TO6bI KOMNEHCMPOBaTL BUBPaLMIO.

Mepen HacTpoiikon

/
X =~

[Mocne HacTporikn

Peakunsi A

T
»
>»>

Puc.6.21 - KoHmporne subpayuu HU3Kol Yyacmoma!



KoHTponb B1Gpaunn noBbILLEHHOW YacToTbl: OAMHAKOBOE Bpems nepuoaa
BMOpaLMM N yCTaHOBMEHHOrO BpemMeHu AuddepeHumpoBanusa (Td) roBoput
O CIWLIKOM CUMbHOM BMMSHUM BpeMeHn AuddepeHumpoBaHus. MogasuTb
Takylo BUGpaLmio MOXHO MyTeM COKpaLLeHVs BpeMeHn anddepeHumpoBaHus.
Ecnn npu ycraHoBke Bpemenn audpdepeHumposarHua B 0.00 (otcyTtcTByet
anddepeHumnanbHoe perynnpoBaHve) Bubpawumm He NogaBnsATCs, yMEHbLUNTE
ycuneHue.

Mepen HacTpoiikon
Peakuus A pen P

Puc.6.22 - KoHmporb gubpayuu nosbiweHHol Yyacmomsl

Ipynna Sd09: napameTpbl ANA cneunanbHbIX NPUMEHEeHUN

®DyHKLUMO- HasBaHnue J[nana3oH HaCTPOMKH 3aBog. Uzm.
HanbHbIN KO cyHKUMN 3Hau.
Sd9.04 YcTaHoBneHHas 0Om~65535m om =}
AnvHa
Sd9.05 daktnyeckas annHa | O m ~ 65535 m Om .

[MapameTpbl yCTaHOBKM ONUHbI, OENCTBUTENbHON ANWHbI U KONMYeCcTBa
MMMYNbCOB Ha €AUHULY AMWHBI, KaK NpaBumo, UCMoNb3yTca Ans dukcaumm
OTVHBI.

[nvHa paccunTbiBaeTCS MO MMMYNbCHOMY CUrHamy, MocTynarwoweMmy Ha
BxogHyto knemmy HDI. Bxog HDI ucnonb3syetcs B ka4ecTBe MCTOYHMKA CUrHana
Ans cyeTa AnvHbI.

[lencreuTtenbHasa AnvHa = BXOAHbIE MMNYNbCbl CYETa AMMHbI / KOMMYECTBO
MMMyYNbCOB Ha eAVHULY AMVHbI.

Koroa pencteutenbHas AnvHa Sd9.05 npeBbICUT YCTAHOBMEHHYIO AMUHY,
Sd9.04, MHOrodyHKLUMOHanNbHasi BbIXOAHAs KNemMma AWCKPETHOro CcurHana
nepenger BO BKMOYEHHOE COCTOSHUE.

DyHKUMO- HasBaHue J[urana3oH HacCTPOMKU 3aBog. Uam.
HanbHbIA KOA byHKLUUU 3Hau.
Sd9.06 Konunuecteo 1~ 10000 1 o

UMMNynbCOB Ha
o6opoT



Sd9.07 Mepumetp ocu 0.01 ~100.00 cm 10.00cm | O

BpaLleHus
Sd9.08 MHoxutenb anuunel | 0.001 ~ 10.000 1.000 u]
Sd9.09 KoadbdpuumeHT 0.001 ~ 1.000 1.000 o

KOPPEKLUMM ASINHBI

Mapametrp Sd9.06, onpegensiOWMA KONMMYECTBO MMMNYNbCOB Ha OQWH
060poT, COOTBETCTBYET KONUYECTBY MMMYNbCOB, KOTOPbIE AOMKHbI MOCTYMUTL
Ha Bxopf npeobpasoBaTens 4acToTbl 3a OAUH 060POT Bana anekTpoaBuraTensi.

Mapametp Sd9.07 onpegensieT ANVMHY BHELUHEN OKPYXHOCTW (Mepumetp)
oCY BpaLLeHWsi B CAHTUMETpaX.

lMpeobpazoBatens 4acTOTbl paccyuTbiBaeT obLly ANWHY no dopmyne:
obwasa anuHa = (anuHa, paccyMTaHHas no Konm4ecTsy umnynbcoB) x Sd9.08
x Sd9.09.

®DyHKUMO- HasBsaHue J[nana3oH HaCTPOWKK 3aBog. Uzm.
HanbHbIN KoL yHKUMUN 3Hau.
Sd9.10 YcTaHoBneHHoe 1~ 65535 0 =}

3Ha4yeHne cHeT4yuKka

Sd9.11 HasHauveHHoe 0 ~Sd9.10 0 o
3HayYeHue cyeTymnka

Cuyetumk paboTtaet no curHanam, NOCTynakwLWUM Ha KINeMMy MMNYNbCHOro
Bxoga HDI.

Korpa CYETUMK OOCTUTHET PUKCMPOBAHHOIO 3HaYeHus, Ha
MHOFO(pYHKLIMOHANBHOW BbIXOAHOW KrNeMMe MOSIBUTCS AWCKPETHBIN curHan
O TOM, YTO CYETYMK AOCTUI HA3HAYEHHOrO 3HAYeHWs, MOCIe Yero CYETUMK
npogomkuT paboty. Korga cyeTymk JOCTUIHET YCTAHOBMEHHOIO 3HAYEHUs], Ha
MHOFO(pYHKLIMOHANbHOM BbIXOAHON KrNeMMe MOSIBUTCS AWCKPETHBIN curHan
O TOM, YTO CHETYMK AOCTUI YCTAHOBIIEHHOTO 3HAYEHUs, MOCMEe YEero CYETUMK
cOpOCUT HAKOMMEHHOEe 3HAa4YeHne U OCTaHOBUTCS ANsi BO30OHOBMEHUs1 cyeta
npy MONyYeHWn crnegylowero uMmnynbca. HasHayeHHoe 3HaveHue cyeTymka
Sd9.11 He LOMKHO NpeBbILATh YCTAHOBMEHHOE 3Ha4YeHne cyeTunka Sd9.10.

Pabota gaHHOW hyHKLMM MPOMNIIOCTPUPOBAHA HUXE:

_urdduuyuryy

Bxog cyetyunka um nynLcoB

CurHan cbpoca cyeTtunka

S§d9.11=5

[lOCTUTHYTO Ha3Ha4YeHHOe 3HaYeHNe cyeTHmKa
$d9.10=9

,D,OCTVII'HyTO YyCTaHOBITIEHHOE 3Ha4YeHne cHeTYnKa

Puc.6.23 - Paboma ¢hyHKyuU cyemyuka uMnynscoe



®DyHKLMO- HasBaHue [rana3oH HaCTPOMKK 3aBog. Usm.

HanbHbIW KOA byHKUMM 3Hau.
Sd9.12 YctaHoBka Bpemenn | 0.0 ~ 65535 MuH 0 o
paboTbl

MpeaycraHoBneHHoe Bpemst paboTsl NpeobpasoBaTens YacToTbl

Korna Bpemsi paboTbi npeobpasosaTensi YacToTbl 4OCTUTAET yCTAHOBMNEHHOTO
3HaYeHUs1 BpDEMEHU, Ha MHOTO(YHKLIMOHABHO BIXOAHOW KIIEMME NOosiBMsieTcs
CUrHas O TOM, YTO AOCTUTHYTO YCTaHOBNEHHOE BpeMsi paboTbl.

®DyHKUMO- HasBaHue J[rana3oH HacCTPOMKH 3aBoa. Uam.
HanbHbIN KoL pyHKLMUN 3Hau.
Sd9.13 Pexum TouHoro 0: OcTaHoB He AeNncTByeT. 0 u]
ocTaHoBa 1: JocTurHyTto
YCTaHOBINEHHOE 3HaYeHne
LONVHBI.

2: [locturHyto
YCTaHOBIIEHHOE 3HaYeHne
cyetymka.

Ecnn napametp Sd9.13 He paBeH Hymio, npeobpasoBaTtenb 4acToThbl
OCTaHOBUTCSl B MOMEHT, COOTBETCTBYHOLLMNIA YCTAHOBIIEHHOMY 3HAYEHUHO.

®DyHKUMO- HasBsaHue J[rana3oH HacTPOMKH 3aBoa. Uam.
HanbHbIN KOA byHKUUM 3Hau.
Sd9.14 Ycraska kpytsiwero | 0.0 ~250.0 % 100.0 % o
MOMeHTa

Mpynna SdOA: cbyHKUMM MHOrocTyneH4YaToro pexuma u MK

®DyHKUMO- HasBsaHnue [nana3oH HacTpomnku 3aBog. U3m.
HanbHbIA KoA cyHKUMN 3Hau.
SdA.00 Pexum okoH4YaHus 0,1,2 0 =}
umkna MJK

0: OcTtaHOB nocrne ogHoOro uMkna paboTbl NnpeobpasoBaTerisi 4acToThbl
Mpeobpa3zoBatenb YacToTbl OCTaHABMUBAETCS MOCIe O4HOro paboyero Lukna
1 He 3arnycKaeTcsi 40 MOSyYeHUs APYro KOMaHbl.

1: Nocne 3aBepLUeHWsi OQHOIO LUKIIa Npeobpa3oBaTenb NoaaepXKMBaeT
nocriegHee 3HaYeHUe 4acToTbl

MpeobpaszoBaTent NOAAEPKMBAET KOHEYHOE 3HaYeHWe paboyert 4acToTbl
rocrie OKOH4YaHusi O4HOrO paboyero Lukna.

2: LUuknunyeckan paborta

MpeobpasoBaTtenb 4acToTbl aBTOMATUMYECKU 3amnyCKaeT O4YepesHON LMK
rnocrie 3aBeplUeHUss OfHOro paboyero LMKNa M He OCTaHaBnMBaeTCs [0
NosyYeHusi ApYyron KoMaHabl.



®DyHKLMO- HasBaHue [rana3oH HaCTPOMKK 3aBog. U3m.
HanbHbIW KOA byHKUMM 3Hau.
SdA.01 Bii6op MIK ¢ 0: HeT 3anomuHaHua 0 o
3anomuHaHuem 3HaYeHWi Npu nponagaHum
3HaYeHni nuTaHns

1: 3anomvHaHwe 3HaveHni

Mpw nponagaxum nutanms MK 3anomunHaeT TekyLyto CTyneHb U pabouyto
YacToTy.

®DyHKUMO- HasBsaHnue [nana3oH HacTPomnku 3aBoga. Uzm.
HanbHbIA KoA cyHKUMN 3Hau.

SdA.02 CkopocTb cTynenn 0 | -100.0 ~ 100.00 % 0.0 % u]
MHOTOCTYNEHYaToro
pexvma unum MNIK

SdA.03 Bpems BbinonHenna | 0.0 ~ 6553.5 ¢ (MuH) 0.0c =
ctynexu 0 (MJIK)

SdA.04 CkopocTb cTynedn 1 | -100.0 ~ 100.00 % 0.0 % u]
MHOFOCTYNEHYaToro
pexvima unum MNIK

SdA.05 Bpewms BbinonHeHns | 0.0 ~ 6553.5 ¢ (MuH) 0.0c u]
ctynenu 1 (MIK)

SdA.06 CkopocTb cTynenn 2 | -100.0 ~ 100.00 % 0.0 % u}
MHOrOCTYMeH4aToro
pexvma unm MNIK

SdA.07 Bpewms BbinonHeHnst | 0.0 ~ 6553.5 ¢ (MuH) 00c o
ctynenu 2 (MIK)

SdA.08 CxkopocTb cTynenn 3 | -100.0 ~ 100.00 % 0.0 % o
MHOrOCTYNeH4aToro
pexwvma unm MNJK

SdA.09 Bpewms BbinonHeHust | 0.0 ~ 6553.5 ¢ (MuH) 0.0c o
ctynenu 3 (MIK)

SdA.10 CkopocTb cTyneHn 4 | -100.0 ~ 100.00 % 0.0 % o
MHOrOCTYNneH4aToro
pexvma unum MNIK

SdA.11 Bpewmsi BbinonHenns | 0.0 ~ 6553.5 ¢ (MuH) 0.0c =}
ctynenu 4 (MIK)

SdA.12 CkopocTb cTyneHn 5 | -100.0 ~ 100.00 % 0.0 % o
MHOFOCTYNEHYaToro
pexuma unm MNJK

SdA.13 Bpewmsi BbinonHeHuss | 0.0 ~ 6553.5 ¢ (MuH) 0.0c =}

ctynenm 5 (MNK)



SdA.14

SdA.15

SdA.16

SdA.17

SdA.18

SdA.19

SdA.20

SdA.21

SdA.22

SdA.23

SdA.24

SdA.25

SdA.26

SdA.27

SdA.28

CkopocTb CTyneHu 6
MHOrOCTYNneH4aToro
pexuma mnu MK

Bpems BbInonHeHust
ctynenu 6 (MIK)

CKopocCTb CTyneHu 7
MHOFOCTYMNEHYATOro
pexuma munu MK

Bpems BbINonHeHust
ctynenm 7 (MNK)

CkopocTb CTyneHu 8
MHOTOCTYNeH4aToro
pexuma mnu MK

Bpemst BbinonHeHust
ctynenm 8 (MNK)

CkopocTb CTyneHu 9
MHOFOCTYNEHYaToro
pexvma nnm MK

Bpewmsi BbinonHeHus
ctynexun 9 (MJIK)

CkopocTb

ctynexun 10
MHOTOCTYNEHYaToro
pexuma munu MK

BpeMmsi BbINONHEHUS
ctynexun 10 (MNK)

CkopocTb

ctynexn 11
MHOrOCTYneH4aToro
pexuma mnu MK

Bpems BbInonHeHust
ctynenu 11 (MJIK)

CkopocTb

cTynexmn 12
MHOFOCTYNEHYaToro
pexuma mnu MK

Bpemsi BbINonHeHust
ctynexn 12 (MNK)

CkopocTb

cTynexun 13
MHOrOCTYMeH4aToro
pexuma mnu MK

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 ~ 6553.5 ¢ (MuH)

-100.0 ~ 100.00 %

0.0 %

0.0c

0.0 %

0.0c

0.0 %

0.0c

0.0 %

0.0c

0.0 %

0.0c

0.0 %

0.0c

0.0 %

0.0c

0.0 %



SdA.29 Bpewmsi BbinonHeHust | 0.0 ~ 6553.5 ¢ (MuH) 0.0c o
ctynenun 13 (MIK)

SdA.30 CkopocTb -100.0 ~ 100.00 % 0.0 % =
cTynexun 14
MHOFOCTYNEHYaToro
pexuma mnu MK

SdA.31 Bpewms BbinonHeHns | 0.0 ~ 6553.5 ¢ (MuH) 0.0c o
ctynexun 14 (MNNK)

SdA.32 CkopocTb -100.0 ~ 100.00 % 0.0 % o
cTynexun 15
MHOrOCTYNneH4aToro
pexuma mnu MK

SdA.33 Bpewmsi BbinonHeHust | 0.0 ~ 6553.5 ¢ (MuH) 0.0c =}
ctynenu 15 (MNK)

3HauyeHne 100% npu HacTpoyike 4acTOTbl COOTBETCTBYET MaKCUManbHON
BbIxogHow Yactote Sd0.03.

Mpn BbIGOpe pabotbl nop ynpaenenvem [MJIK HeobxoauMo yCcTaHOBUTH
napameTpbl SAA.02 — SdA.33, onpegenstoLiue pabodyto 4YacToTy, HanpaBneHue
BpaLleHns n Bpems paboTbl CTyneHen.

B pexvume MHoroctyneHvatori paboTbl oOnpedeneHo  HanpasneHue
BpaLueHus, npunaToe B MJIK.

OTpuuatenbHoe 3HayeHne COOTBETCTBYET BpalleHWI0 B obpaTHoM
HanpasneHnn. MHoroctyneHyatas CKOpPOCTb MOXET YyCTaHaBnuBaTbCH
HenpepbIBHO B Anana3oHe oT -fmax go fmax.

B npeobpasoBatensix 4actotbl cepumn SDI MOXHO ycTaHoBUTL 16 cTyneHen
CKOpOCTU, BblBMpPaeMbIX C MOMOLLBIO MHOTOMYHKLUMOHAMbHbIX knemm 1 — 4, ¢
NMOMOLLbIO KOTOPbIX MOXHO BbiOpaTh CKOPOCTb BpaLleHus ot 1 o 15 crtynenw.

BbixogHas A 2
YacToTa /— \3

1
! \4 6 13/_
v M\, r

-
n

CocrosiHne
BXOAHbIX KIEMM A

S1
S2
S3
S4

|
1L
L]

A4
L c
[ &

VY.

Puc. 6.24 - MHo2zocmyneHyamoe yripasneHue



Ecnn oba napametpa Sd0.06 n Sd0.07 He paBHbl 5 (BbiGOp MMNK) nnn 6
(pexunm MHorocTyneH4aToro nameHenus ckopoctu), Sd0.06 n Sd0.07 He paBHbI
7 (BbIb6op MJIK) nnn Sd8.00 (BeiGop MUA-perynnposaHns) He paBeH 4 (pexum
MHOFOCTYMEHYaTOr0 W3MEHEHUSI CKOPOCTM), TO PEXMM MHOrOCTYNeH4aToro
M3MEHEHNA CKOPOCTM MMEEeT MNpPeuMyLLeCTBEHHOE 3HayeHWe Haja BCemwu
apyrumun pexxumamu. Ecnu knemmbl S1, S2, S3 1 S4 BbIknoYeHbI, cnocob
ynpaBneHus vacTtoTon onpegensietcss napametpamu Sd0.06 n Sd0.07. Ecnu
He Bce knemmbl S1, S2, S3 1 S4 BbikNoYeHbl, TO NpeobpasoBaTens Gyaet
paboTtaTb B peXMMe MHOTOCTYMNeH4YaToro M3aMeHeHns ckopocTn. MakcumarnsHo
MOXHO yCTaHOBWTb OT 1 4o 15 cTyneHel ckopocTy.

Ecnn ognH 13 napametpos Sd0.06 unun Sd0.07 paseH 6 nnm 7, To pexum
yrnpaBneHus cKopocTbio onpegensietca napametrpamu Sd0.06 n Sd0.07; npwu
3TOM B MHOTOCTYMEHYaTOM pPeXmme MOXHO HacTpouTb oT 0 go 15 cTyneHen
CKOpOCTH.

Tabnuua 6.11 - HacTpovika cTyneHew ckopocTu

sS4 S3 S2 S1 Homep ctynenun
Bblikn. Bbikn. Bblikn. Bbikn. CtyneHb 0
Bbikn. Bbikn. Bbikn. Bkn. CryneHb 1
Bbikn. Bbikn. Bkn. Bbikn. CTyneHb 2
Bbikn. Bbikn. Bkn. Bkrn. CrtyneHb 3
Bbikn. Bkn. Bbikn. Bbikn. CtyneHb 4
Bbikn. Bkn. Bbikn. Bkn. CryneHb 5
Bbikn. Bkn. Bkn. Bbikn. CTyneHb 6
Bbikn. Bkn. Bkn. Bkn. CryneHnb 7
Bkn. Bbikn. Bbikn. Bbikn. CrtyneHb 8
Bkn. Bbikn. Bbikn. Bkn. CtyneHb 9
Bkn. Bbikn. Bkrn. Bhbikn. CrtyneHb 10
Bkn. Bbikn. Bkrn. Bkn. CryneHb 11
Bkn. Bkn. Bbikn. Bbikn. CryneHb 12
Bkn. Bkn. Bbikn. Bkn. CryneHb 13
Bkn. Bkn. Bkn. Bbikn. CryneHb 14

Bkn. Bkn. Bkn. Bkn. CryneHb 15



®DyHKLUMO- HasBaHue J[nana3oH HaCTPOWKH 3aBog. Uzm.

HanbHbIA koA cyHKUMN 3Hau.
SdA.34 Bpewms yckopeHus/ 0x000 ~ OxFFFF 0x0000 o
TOPMOXEHUS

ctyneHen 0 -7 8
pexvmMe ynpaeneHus
ot NNK

SdA.35 Bpemsi yckopeHusi/ 0x000 ~ OXFFFF 0x0000 o
TOPMOXEHUS
cTyneHenn 8 — 158
pexvmMe ynpaeneHus
ot MNNK

Tabnuua 6.12 - Moapo6Hoe onvcaHue HacTpoek

Koa But Bpemsa Bpemsa Bpemsa Bpems
napametpa ﬂ::::&ux CTyneHu ¥f:K0peHMﬂ/ . ¥f:K0peHMﬂ/ R ¥f:K0peHMﬂ/ . ¥ct(opeuml )
Butr1 | But 0 0 00 01 10 11
Butr3 | Bur2 1 00 01 10 11
But5 | But4 2 00 01 10 11
Bur7 | But6 3 00 01 10 11
SaA.34 BuT9 | But8 4 00 01 10 1
But 11 | But 10 5 00 01 10 11
But 13| But 12 6 00 01 10 11
but 15| But 14 7 00 01 10 11
Bur1 | But 0 8 00 01 10 11
But3 | Bur2 9 00 01 10 11
Bur5 | Bur4 10 00 01 10 11
Bur7 | But6 1 00 01 10 11
SdA.35 Butr9 | But8 12 00 01 10 11
But 11 | But 10 13 00 01 10 11
But 13 | But 12 14 00 01 10 11
But 15 | But 14 15 00 01 10 11

Mocne Toro kak mMonb3oBaTenb BbIGEPET COOTBETCTBYKOLEE BpPEMS
YCKOPEHUS/TOPMOXEHNSI, KoOMBUHaLuio 13 16 6uT Heobxoanmo npeobpasoBatb
B LUECTHaALUATepPUYHOE 3HAUYEHME 1 MPUCBOUTBL 3TO 3HAYeHWe napaMeTpam.

DyHKUMO- HasBaHue J[rana3oH HacCTPOMKU 3aBog. Uam.
HanbHbIN KOA pyHKLUU 3Hau.
SdA.36 BbiGop pexuma 0,1 0 n

nepesanycka MJK



0: Mepesanyck ¢ nepBoW CTyneHu

OctaHoB BO BpeMs paboTbl (BbLIMNOMHAETCA KOMaHAOW OCTaHOBA,
BO3HVMKHOBEHWEM OLLMOKM NN OTKMIOYEHWEM NUTaHUS) 1 AanbHenwas paboTa
C MepBoV CTyNeHU nocre nepesanycka.

1: MNpopgomxkeHne paboTbl C 4acTOTbl OCTAHOBA

OctaHoB BO BpeMs paboTbl (BbLIMOMHAETCA KOMaHAOW OCTaHOBA,
BO3HVMKHOBEHMEM  OWMOKM UNKU  OTKIMKOYEeHMeM nutanHusa). [pu  3TOM
npeobpasoBartens aBTOMaTUYECKV 3anuLeT Bpems paboTbl, BOWAET B HYXHYIO
CTyneHb nocne nepesanycka u dyaeTt npogomkartb paboTy Ha yCTaHOBMNEHHON
yacrore.

®DyHKLUMO- HasBsanue J[Mana3oH HaCTPOWKK 3aBog. Uzm.
HanbHbIN KO chyHKUMN 3Hau.

SdA.37 EouHunupl 0: CekyHAb! 0 n
n3mepeHuns 1: MuHyTbI
BPEMEHU B
MHOrOCTyneH4aTom
pexvmve

Mpynna SdOB: ynpaBneHue chyHKLUMAMMN 3amUT

®DyHKUMO- HasBsaHnue JMana3oH HacCTPOMKH 3aBog. Uzm.
HanbHbIA KoA chyHKUMN 3Hau.
SdB.01 DyHKUMS 0: HeaKTMBHa 0 u]
MFHOBEHHOTO 1: akTMBHaA

CHWXEHUA 4acToTbl
npu OTKIMOYEeHUn
nnuTaHna

SdB.02 CkopocTb 0,0 l'u/c ~ Sd0.03 100Twc | =m
NOHKEHUS YaCTOTbI
npu OTKIIOYEHUN
nuTaHust

Ecnn napametp SdB.01=1, pewicTBYyeT pexXum MOHMKEHNS YacTOTbl
npy HeoXuaaHHOM nponagaHun nuTauusi. [locne nponagaHvs CeTeBoro
HanpsKeHUs! HanpsbkeHWe LWKMHbI NagaeT A0 TOYKU MOHWXKEHWUS 4acToTbl M
npeobpasoBaTtenb HauyuMHaeT MOHWXKaTb paboyyld 4acToTy CO CKOPOCTHIO,
onpegensiemon napametrpom SdB.02, 4ToObI NEpeBecTN NPMBOL, B COCTOSIHME
reHepauun peakTVBHOWN aHeprun. PeakTuBHas 3HEprus MOXET noaaepXvsBaTb
HanpshKeHWe LUMHBI Ha HEKOTOPOM YPOBHe (Moka3aHHOM B Tabnuue Huxe),
4YTO no3BonseT m3bexaTb HenpaBwunbHOM paboTbl NpeobpasoBaTens M3-3a
HeOCTaTOYHOro HaMPSHKEHNS U BbINOMHUTL CBOGOAHYIO OCTAHOBKY, 0COBEHHO
npy HanMuuM Harpy3ok ¢ 6oMnbLLON MHEPLMOHHOCTLIO. Mpun 3TOM B criyyae



ONUTenbHOro OCTaHOBa ABUratenb OCTaHaBNMBaAeTCA NO WHepUuuw. Ecru
Hanps>XeHne nutaHna BpeMeHHO BOCCTaHaBNMBAaETCA, BbIXOAHAA 4acTtoTa
npoaosmkaeT oCTaBaTbCA Ha NMOCTOAHHOM YpOBHE OO0 TeX Mop, Noka KomaHaa
N3MEHEeHUA YaCcTOoTbl HE BEPHET ee B HopMarbHOe COCTOAHMUE.

HanpseHue nutaHns 230B 400 B

Touyka NOHWKEHWS YacTOTbl NPU HEOXMAAHHOM 260 B 460 B
nponagaHuy nuTaHus

Bo n3bexaHne octaHoBa, BbI3BaHHOIO CUCTEMON 3aLUMThLI NpeobpasoBaTens
YacToThbl MpU NepeKNYeHn ceTh, HeobXxoaMMO NPaBWUbHO HAacTPOUTL 3TOT
napamerp.

[aHHast byHKUMA BKIOYaeTca npu 3anpete cpabatbiBaHWs 3aluTbl BO
BpeMsi nponaganusi dasbl.

®yHKUMO- HasBsaHue J[nana3oH HacCTPOWMKH 3aBoa. Uzm.
HanbHbIN KoL pyHKLMUN 3Hau.

SdB.03 3awura npu 0: HeaKTMBHa 0 n
npesbILLeHNN 1: akTMBHaA
HanpshxeHus

SdB.04 YpoBeHb 230B: 120 ~ 150 % 120 % o
cpabatbiBaHus ; -
3aWMTHI NpH 400B: 120 ~ 150 % 125 %
nepeHanpspkeHun

3T napameTpbl NO3BONSAT YCTAHOBUTb TOYKW BKHOYEHUS 3alWTbl OT
OCTaHOBa 3N1eKTpoABMraTens npy BO3HUKHOBEHWUM NepPerpy3ku Mo HanpsikeHuio.
Ecnu HanpsbkeHue LWWHbI MNPEBbIWAET HanpshkKeHWe TOYKWM 3aluTbl Mpu
neperpyske Mo HanpsbkeHuo, npeobpasoBaTenb pPerynupyeT BbIXOLHYIO
4acToTy TaK, YTOObI UCKMIOYMTL NEPexXos B COCTOSIHUE FrEHEPUPOBAHNS SHEPTUN,
YTO MPUMBOAMT K NOBLILEHWIO HanpskeHust Ha WwuHe. Ecnu npeobpa3soBatenb
HaxoOuTCa B pEXUME YCKOPEHUsi, YacToTa pasroHa anekTpoasuratens oyaet
ele 6onblue Bo3pacTarth.

Ecnu npeobpa3oBaTenb HaxoaMTCs B pPeXuMme MOCTOSIHHOW 4acToThl,
BbIxoAHasi Yactota GyneT BospactaTtb. Ecnv npeobpasosatenb Haxoautcsl B
pexvme TOPMOXEHUsI, BbIXOAHas YyactoTa GyaeT HaxoauTbCst Ha NMOCTOSIHHOM

YpOBHe. Hanpsikerme WwnHb!

Touka ocTaHoBa
[Buratens npu
neperpyske no

HanpshkeHuo

IV .

Puc.6.25 - 3awuma npu npesbIWeHUU HanpsKeHus



®DyHKUMO- HasBaHue J[nana3oH HaCTPOMKK 3aBoa. Uzm.
HanbHbIN KoL dpyHKUMN 3Hau.

SdB.05 3awura npu 0: HeaKTMBHa 1 n
neperpyske no Toky | 1: akTueHa

SdB.06 YpoBeHb 50 ~ 200 % 166 % n
cpabaTbiBaHus
3aLmThl Npy
neperpyske rno ToKy

SdB.07 CkopocTb 0,00 ~ 50,00 lu/c 10,00 L]
MOHWKEHUS YaCTOTbI e
B COCTOSIHUM
orpaHVyeHms no
TOKy

[encTBuTENBHOE 3HAYeHWE CKOPOCTM YBEMUYEHWUSI 4acTOTbl ABUraTens
HWXE, YEM CKOPOCTb YBENUYEHWS1 BbIXOOQHOW 4acToTbl npeobpasoBaTtens us-
3a GonbLUON Harpy3ku BO BpeMsi yckopeHusi. Heobxoammo npuHATb Mepbl Ans
UCKIMHOYEHNS OWIMBOK Neperpysku no ToKy U cpabaTbiBaHUst CUCTEMbI 3aLLUTbI
npeobpasoBaTtens YacToTbl.

Bo Bpemsi paboTbl NnpeobpasoBaTtenb 4acToTbl U3MEPSIET BbIXOAHOW TOK U
CpaBHMBaET ero C npegernbHbIM 3HaYeHWEeM, YCTaHOBIIEHHbIM B napameTpe
SdB.06. Mpu npeBbILEHUN NOPOrOBOro 3Ha4YeHUs1 NpeobpasoBaTtenb YacToThl
CHWXaeT BbIXOAHblE NapameTpbl, YToObl 06ecneunTb BpalleHne ¢ NOCTOSIHHON
YyacTtoTo. Ecnn noporoBbiii ypoBEHb MPEBLILLAETCH HEMNPEPLIBHO, BbIXOAHAS
YyacTtoTa OyaeT HenmpepbiBHO CHMXKATbCS BMMOTb [0 HWXKHero npegena. Ecnu
MN3MEPEHHbIN TOK OKaXETCs1 HWXE MOPOroBOro 3HauyeHusi, npeobpas3oBaTtenb
nepenaeT B peXuUM YCKOPEHUSI.

BbixogHas vactota A

Touyka Nnoporoeoro
3HaYeHust Toka

BbIXO,ElHaﬂ YacTtoTta

YcTaHoBKa 4acToThbl

t

Ipynna napametpos SdB.05 — SdB.07

Puc.6.26 - 3awuma npu nepezpy3ske 1Mo moky



®DyHKUMO- HasBaHue J[nana3oH HaCTPOMKK 3aBoa. Uzm.

HanbHbIN KoL dpyHKUMN 3Hau.
SdB.11 CocTosiHne 0x00 ~ 0x11 0x00 o
BbIXOAHbIX KNEMM
npu ownbke

Paspsg eauHuuy:

0: [lecTBME, BbINOMHSAEMOE NMPY NMOHWKEHHOM HanpsbKeHUN

1: IMpy NOHWKEHHOM HanpsXXeHUN He NPOU3BOANTCS HUKAKUX AENCTBUN
Paspsp pecsaTkoB:

0: [lecTBMeE, BbINOMNHSIEMOE NpK aBTOMaTn4eckom cbpoce

1: MNpu aBTOMaTU4ECKOM COpOCE HE NPON3BOAMTCS HUKaKUX AENCTBUM

Fpynna SdOC: napameTpbl KOMMyHUKaLMOHHOro npotokona ModBUS

RTU
DyHKUMO- HasBaHue [rana3oH HaCTPOMKU 3aBog. U3m.
HanbHbIA KOA byHKUMM 3Hau.

SdC.00 JlokanbHbIi agpec 0: L1pokoBeLaTenbHbIi 001 =
yCTpOKCTBa B CETU appec
ModBUS RTU 001 ~ 247

SdC.01 CkopocTb obmeHa 0: 1200 6ut/c 5 o
OaHHbIMKN 1: 2400 6ut/c

2: 4800 6uT/c
3: 9600 6uTt/c
4: 19200 6uT/c
5: 38400 6ut/c

CkopocTb nepegayu yctpoictea-MACTEPA 1 N4 gormkHa 66iTb 0gMHaKoBowm,
MHaye cBs3b He Oyaer ycTaHoBneHa. Yem Bbllle CKOpPOCTb Mepedayn, Tem
BblLLIE CKOPOCTb peakLumn CUCTEMBI.

DyHKUMO- HasBaHue [rana3oH HaCTPOMKK 3aBog. U3m.
HanbHbIW KOA cyHKUMN 3Hau.
SdC.02 dopmaT AaHHbIX 0: NpoBepka He 1 u]
npotokona ModBUS | npowussogutcs (N, 8,1)
RTU 1: Mposepka yeTHOCTU (E,

8, 1)

2: MNpoBepka HEYETHOCTN
(0,8, 1)

3: MNpoBepka He
npoussogutes (N, 8, 2)

4: Mposepka yeTHoCcTU (E,
8,2)

5: MNpoBepka HEYETHOCTN
(0, 8,2)



dopmat AaHHbIX yctporctBa - MACTEPA wn MY pgomxeH cosnagatb, B
NPOTUBHOM Ccry4yae cBA3b He ByaeT yctaHoBneHa.

®DyHKUMO- HasBaHue [unana3oH HacTPOMKU 3aBog. Uam.
HanbHbIN KOA byHKUUM 3Hau.
SdC.03 3agepxkka otBeTa 0~ 200 mc 5 mc o
SdC.04 Bpewmsi 0,0 (3awmTa oTKNIYEHA), 0,0c o
cpabaTbiBaHus 0,1~60,0c
3alnTbl No

OTKITHO4EHUIO CBA3N

WHTepBan  BpemMeHM  Mexay  MOMEHTOM  MOMyYeHUs  AaHHbIX
npeobpa3oBaTenem 4acToTbl U OTMNPABKON OTBETA Ha BedyLMiA KOMMbOTEP.
Ecnn Bpemsi 3agepxku oTBeTa MeHblue BpemeHu 06paboTkuM AaHHbIX
CUCTEMOW, TO B 3TOM Cryyae BpeMsi 3afepXKu CTaHOBUTCS paBHbIM BpeMEHU
06paboTkn [aHHbIX cucTemoln. Ecnu Bpemsi 3agepxku oTBeTa Gornblue
BpeMeHn 06paboTku faHHbIX CUCTEMOM, TO Nocrne 06paboTkM AaHHbIX cucTema
OyneT oxuaaTb OKOHYaHUSi BpEMEHW 3aAepXKKu, YTODbl OTNpaBuTb AaHHble Ha
BeOyLUMI KOMNbIOTEP.

Ecnu 3HaveHve napametpa pasHo 0,0, TO npoBepka BpeMeHU OXuaaHus
He BbINonHsieTcs. Ecnu 3HadyeHne napameTpa He paBHo 0, @ MHTepBan mMexay
ABYMSI NOCnefoBaTenbHbIMU CeaHcamy CBS3W NpeBbILLaeT BpeMs OXupgaHus,
cucTema BblgaeT curHan «Owwnbka npoTtokona cesasv ModBUS RTU» (E.CE).
Kak npaBuno, AaHHbI napameTp umeeT 3HadeHue 0. [Mpu HeobxogumocTu
KOHTPOMSA COCTOSIHUSI NWHWW CBSI3W YCTAHOBUTE 3HayeHWe napameTpa,
otnunyHoe ot 0.

®DyHKUMO- HasBsaHnue [inana3oH HacTPomnku 3aBoga. Usm.
HanbHbIA koA cyHKUMN 3Hau.
SdC.05 O6pabotka owmnbkn | O: Bbigaya curHana owunbkmn | 0 u]
nepeaayy AaHHbIX 1 OCTaHOB ABWraTens no
NHEepLUK.

1: CurHan own6ku

He BblgaeTcs, a
npeoGpasoBaTent YacToTbl
npogormkaet pabory.

2: CvurHan owmnbku He
BblaaeTcsi. MpoussoauTcst
OCTaHOB COrNacHo
BbIGpaHHOMY pexumy
ocTaHoBa (TONbKO Npu
ynpasneHun no kaHany
CBA3N).

3: CurHan owmbkn He
BblgaeTcs. [MpoussoamnTcs
OCTaHOB COrMacHo
BbIGPaHHOMY pexumy
ocTaHoBa (npu Bcex BUaax
ynpasneHusl).



®DyHKLMO- HasBaHue [rana3oH HaCTPOMKK 3aBog. U3m.

HanbHbIW KOA byHKUMM 3Hau.
SdC.06 Beibop aencrens 0: 3anucb ¢ OTKIMKOM 0 o
npu obmeHe 1: Banucok 6e3 oTknuka

[AaHHbIMU MO KaHany
CBA3N

0: 3anucb € OTKIIUKOM

MpeobpaszoBaTenb 4acToTbl OTBEYAET Ha BCE Oonepauun YTeHWUs U 3anucu
KOMaHA, BEAYLLEro KOMnbloTepa.

1: 3anucb 6e3 oTKNuKa

Mpeobpa3zoBaTenb 4acToTbl OTBEYAET TOMbKO Ha KOMaHAbl YTEHUS, HO He
Ha KOMaHAbl 3anucu. 3a CYET 3TOr0 MOXHO MOBLICUTb NMPOU3BOAUTENBLHOCTb
KaHana cBsi3u.

DyHKUMO- HaseaHue dyHkunn [vana3oH HacTPOWKK 3aBogp. WUam.
HanbHbIN KO 3Hau.
SdC.07 Bpewms nHtepBana 50 ~ 5000 mc 50 mc o
LUMpoKoBeLLaTernb-
HOW nepefayn
AaHHbIX

Ecnn komnblotep saBnsietcs BeayuwmmMm, yCTaHOBUTE WHTepBalyl BpeMeHU
Mexay KomaHgamu ynpasreHusa 4acTOTON M KOMaHAamm 3aI'IyCKa/OCTaHOBa,
KOTOpble Be,qyu.wuh KOMMbKOTEP MNOCbI1IaeT BeaAOMOMY npeo6paaoBaTemo
HacTOoThbl.

DyHKUMO- HasBaHue cdyHKUMKn [uana3oH HaCTPOWKMU 3aBoga. Uam.
HanbHbIW KOA4 3Hau.
SdC.08 BbiGop pexuma 0,1,2 0 o

paboTbl kaHana
ceasun MODBUS

0: CtaHaapTHbIn pexxum RTU

Ecnu B aToM pexxnme npeobpasoBaTerb YacToThbl ABNSETCA BeAOMbIM (aapec
He paBeH Hyni), TO OH MOMNy4YaeT M OTBEYaEeT Ha KOMaHAbl YTEHWUS U 3anucy,
nocblfiaemble BedyLUMM KOMMbIOTEPOM, C MWCMOMb30BaHWEM CTaHAAPTHOrO
npotokona MODBUS RTU.

1: Pexxum «Beaywuin — Begombin» 1

Ecnu B aToM pexunme npeobpasoBaTernb YacToThbl ABNSETCA BeAOMbIM (aapec
He paBeH Hyni), TO OH MOMNy4YaeT M OTBEYaEeT Ha KOMaHAbl YTEHWUS U 3anucy,
nocblfiaemble BedyLUMM KOMMbIOTEPOM, C MWCMOMb30BAHWEM CTaHAAPTHOrO
npotokona ModBUS RTU. Bepgyliee ycTpoWCTBO Takke MOXET mnorny4vaTtb
3HayYeHWe YCTaHOBKM YacTOTbl, KOTOpPOE OTChbINAETCs LUMPOKOBELLATENbHOM
komaHpom 0%20 (komaHga 0x20 paccmatpuBaeTcs g enase 7).



2: Pexxum «Bepywmn — BegomMmbin» 2

Ecnn B aTOM pexmme MeCTHOe YCTPOWCTBO SABMSETCS BeAOMbIM (agpec
He paBeH Hyrmi), TO OHO MOMy4YaeT U OTBEYAET Ha KOMaHAbl YTEHWS U 3anucu,
nocbinaemMble BedyLMM KOMMbIOTEPOM, C MCMOMb30BaHMEM CTaHAAPTHOIO
npotokona ModBUS RTU. Bepyuwiee yCTpOWCTBO MOXET MpUHUMATL
3HaYeHMe yCTaHOBKM YacTOThl, @ TaKke KOMaHAbl 3anycka/ocTaHoBa, KOTopble
OTCbINaTCH LUMPOKOBELLATENbHOM KomaHaowm 0x20.

OTOT NapameTp AEWCTBYET TOMbKO B CrlyyYae, Korga NokarnbHbI
=== | apgpec He paBeH Hyn. Ecnu agpec nokanbHOro ycTponcTea paBeH
= | HymnH, OHO CTAHOBUTCS BeAyLLMM U C MOMOLLBHO LLIMPOKOBELLaTENbHOM
komaHabl 0x20 ¢ uHTepBanom BpemeHu SdC.07 oTnpasnsieT
3HaYeHUs1 YCTaHOBKM 4YacTOTbl M KOMaHAbl 3anycka/ocTaHoBa Ha
noAYMHEHHbIE YCTPOWCTBA.

Mpynna SdOD: MNapameTpbl MOHUTOPUHIa

lpynna napameTtpoB SdOD wucnonb3yetcs Anst KOHTPONs WHdopMauum
0 paboyeM cCOCTOsiHUM npeobpasoBaTens 4acToTbl, NOnb3oBaTeENM MOryT
YCTaHOBUTbL Tpebyemble napamMeTpbl, KOTOPbIE MOXHO BbICTPO 0TO6PasuTbL Ha
MHOMKATOPE AN OTNaAKM U 0BCNyXMBaHWMS.

9TV NnapameTpbl MOXHO NPOCMaTpuBaTh, HO HEMb3S U3MEHUT.

DyHKUMO- HasBaHue [nana3oH HacTPOMNKu 3aBoga. Usm.
HanbHbIN KoA PyHKUUK 3Hau.

SdD.00 OnopHas yacTtoTa 0.00 'y ~ Sd0.03 - .

SdD.01 BbixoaHas YacTtoTa 0.00 'y ~ Sd0.03 - .

SdD.02 CkopocTb 0.00 'y ~ Sd0.03 - .
N3MeHeHnst
BbIXOAHOW YacTOThbI

SdD.03 BbixoaHoe 0~1200B - .
HanpsixeHve

SdD.04 BbixogHou Tok 0.0 ~5000.0 A - .

SdD.05 CkopocTb BpalyeHusi | 0 ~ 65535 06/MuH - .
anekTpoasuraTens

SdD.08 MouwHocTb anektpo- | -300.0 ~ 300.0 % - .
Asuratens (oTHoCKTENBHO

HOMMWHaNbHON MOLLHOCTH
anekTpoaBuraTens)



SdD.09

SdD.10

SdD.11

SdD.12

SdD.13

SdD.14

SdD.16
SdD.17
SdD.18

SdD.19

SdD.22

SdD.23

SdD.24

SdD.25

SdD.26
SdD.27

BbixogHon
KPYTALLMA MOMEHT

YacroTa BpalleHuns
anekTpoasuraTens

HanpsikeHue 3BeHa
NOCTOSIHHOTO TOKa

CocTosiHue
LMPOBBIX BXOA0B

CocTosiHne
UMPOBbIX BbIXOAOB

Lindposas
HacTpoika

JInHelHas ckopocTb
3HayeHune OanuHbl

3HayeHne
cyeTymka

HanpsbkeHve Ha
Al

YacroTa
BbICOKOCKOPOCTHOTO
MMNynbCHOTo BXoAa
(HDI)

OnopHbIi curHan
M- ynpaenenus

CurHan obpatHoii
cessu NAO-
ynpaBneHus

KoahpmumeHt
MOLLHOCTU
anekTpoasuraTens

Bpewms pabotbl

Crynenb MJK

-250.0 ~ 250.0 %
(oTHOCUTENBHO
HOMWHaMNbHOTO
KPYTSILLEro MOMeHTa
anekTpoasuratens)
0.00 'y ~ §d0.03
0.0 ~2000.0B
0000 ~ 001 F

0~3

0.00 'y ~ Sd0.03

0~ 65535
0 ~ 65535
0 ~ 65535

0.00 ~10.00 B

0.00 ~ 50.00 kI

-100.0 ~ 100.00 %

-100.0 ~ 100.00 %

-1.00 ~ 1.00
0 ~ 65535 MuH.
0~15



FnaBa 7. YnpaBneHue no KOMMyHUKaLMOHHOMY NPOTOKOMY
ModBUS RTU

MpeobpaszoBatens 4acToTel cepun SDI nopgoepxuBaeT CTaHOAPTHbIV
npotokon cBasM ModBUS RTU. C nomouybto koHTponnepa unu MK mMoxHo
ynpaensTe YCTPOUCTBOM, @ Takke W BbIMOMHATL MOHUTOPWHI MapameTpoB.
Mpexge, 4em ucnonb3oBaTb coeaWHeHne no npotokony ModBUS RTU,
03HaKOMLTECh CO crieaytoLLen nHpopmaumen o 6esonacHoCTu.

Korma ynpaeneHve npeobpasoBateneM  4acToTbl  MPOU3BOAUTCS
AVCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuky 6Ge3onacHOCTW.
Obsa3aTensHO coobLuTe nepcoHany, uMmetrowemMy AocTtyn K MY, 4To oH MoxeT
ObITb 3anyLUeH B 060N MOMEHT.

HacTpoiiku KoMMyHMKaLMoHHOro npotokona ans MY - g epynne SdC.

Cepusa SDI nmeet aBa ceTeBbix pexuma: pexum Master/Slaves n pexum
Master/Slave.

[om ]

RS485
124

NNk

] ] i I
nur | | nu2 | | nua [[nu | [ 42 | | nun

Puc. 7.2 - Cemesoli pexxum Master/Slaves

dopmaTr gaHHbIX MO ymonvaHuo: E-8-1 (4eTHocTb, 8 OWUT gaHHbIX, 1
KOHe4HbIn 6uT), 19200 6uT/Cc. HacTpoikn napameTpoB CBSI3W BbIMOMHSAETCH B

@byHKUUOHanbHoU epynne SdC.



7.1 CTpyKTypa cooblieHus

MpoTokon ModBUS BkntovaeT ABa Buaa pexuma nepegayu (pexvm RTU n
ASCII), SDI nopaepxuBaeT Tonbko pexum RTU, cooTBeTcTByOLIME OaHHbIE
cnegytowime:

Gavitbl: 1 cTapToOBbIN GUT, 8 GUTOB AAHHbLIX, KOHTPOSbHBLIN GUT U KOHEYHbIN
6uT. Mpun Hanuuum npoeepoyHoro 6uta 1 GUT NPOBEPKM YETHOCTU/HEYETHOCTU 1
1 KOHeuHbI 6UT. Korga 6UT YETHOCTM OTCYTCTBYET, UMEETCst 2 KOHEYHbIX BuTa.

CTAPTOBbIV BUT MPOBEPOYHbIN KOHEYHbIN
BUT BUT BUT

B pexxume RTU coobLieHne Bcerga MMeeT nHTepBarn BpeMeHu nepeaavu He
meHee 3,5 6anToB B Hayane. CTpykTypa coobLueHni (3anpoc/oTBeT) nepenaeTtcs
B CriefyloLleM rnopsiake: agpec MalluHbl, KO KOMaHAbl onepauuu, AaHHble
n KoHTponbHoe cnoBo CRC. lNepegada kaxgoro GanTa OCyLEeCTBASiETCA B
LecTHaguaTepnyHoM dopmate. dPopmaT AaHHbIX CrieayoLLuiA:

®dopmat nepegaym aaHHbix Modbus RTU

< »
« >

Crapt-6ut Apnpec Peructp JaHHble I'ng;eéma Cron-6ut

1.0ns  onpedeneHusi Havana coobleHns  ucrnonb3yeTcs  naysa
NPOAOIKUTENBHOCTbIO He MeHee 3,5 cumBonos (14 6uT).

2.Ecnu nay3a npu nepepaye coobiieHuns 6onee yem 1,5 cumsona (6 6uT),
TO JaHHOe coobLeHNe cHMTaeTcs ONBOYHBbIM.

MpoBepka aaHHbIXx CRC ucnonb3ayeTcst Ansi NpoBepku 6aiToB COOBLLEHMS.

CrapToBbif 6uT >3.5 6uT naysa
Anpec BeoMOro ycTponcrea [wanasoH agpecos:1-247
0 = wmpokoBeLLaTenbHbI agpec 04H
PyHKLUMOHANBHBIV KOA, 0x03: yteHune 0x06: 3anucb
Peructp napametpa Anpec peructpa napametpa
[JaHHble [laHHble MOTYT CUMTBLIBATBLCS UMK

3anucblBatbes no Tuny Word
Ko CRC CHK MpoBepoyHbIi Koz

PUHMLW 3.5 6uT naysa



7.2. OnpepeneHue agpeca nepeaaym AaHHbIX

Adpec peructpa COCTaBnsieTCsl Ha OCHOBE HOMepa rpynnbl M Homepa
napamertpa.

Mpumep onpefenexns agpeca CBsA3N (hyHKLMOHaNBHOIO Koga:

* ctaplumii 6anT: 00-0D (Homep rpynnbl 0-D);

» Mnagwwi 6aiT: 00-25 (Homep napametpa 0-37).

Tabnwuua 7.1 - Agpec pervcTpa cBsiau

Mpynna Appec peructpa Mpynna Appec peructpa
napameTpoB ANA CBA3N napameTpoB ANA CBA3N
pynna SdO 0x00 Mpynna Sd1 0x01
lpynna Sd2 0x02 Mpynna Sd3 0x03
lpynna Sd4 0x04 Mpynna Sd5 0x05
lpynna Sd6 0x06 Mpynna Sd7 0x07
Ipynna Sd8 0x08 lpynna Sd9 0x09
Ipynna SdA 0x0A lpynna SdB 0x0B
pynna SdC 0x0C Ipynna SdD 0x0D

Hanpumep, ans Sd4.13 peructp 6ynet 0x40D, rae 4 npegcraBnsieT HOMep
rpynnbl Sd4; 0D npeacTaBnsieT wecTHagUaTepUYHbI doopmart ymcna Homepa
napametpa 13 B rpynne F04.

Ona napametpa Sd6.36 peructpom Gynetr 0x624, roe 6 npegcraBnsieT
cobori Homep rpynnbl Sd6; 24 npeacTaBnseT LWecTHagUaTEPUYHBIA dopmaT
yncna Homepa napameTpa 36 B rpynne Sd6.

7.3 Tabnuubl perucTpoB CBA3UN

Kon Appec hex/ OnucaHue HacTpoek
pyHKLMUN dec
06h 2000H/ 8192 | 0001H: BpalieHue B NpsiMOM HamnpaeneHun

0002H: BpalleHune B ob6paTHOM HanpaeneHnu
0003H: Ton4ykoBbIN PEXUM B MPSIMOM HanpasreHun
0004H: TonuykoBbIN pexum B 06paTHOM HanpaBneHun
0005H: OcTaHOB TOPMOXEHEM

0006H: CBOGOAHLI OCTAHOB (aBapUiiHbIA OCTaHOB)
0007H: Cbpoc owmbku

0008H: OcTaHOB B TONYKOBOM pexume

0009H: MNpeaBapuTenbHoe Bo36yxaeHne



06h

06h

03h

2001H/ 8193

3000H/ 12288

3001H/ 12289

3002H/12290

3009H/12297

300AH/12298

300CH/12300

6000H/24576

6001H/24577

6002H/24578

But 0: 0 — HeT gevicTBusA; 1 — BpalleHne B NpSIMOM
HanpasneHun

But 1: 0 — HeT gencteusi; 1 — BpalleHve B o6paTHOM
HanpasneHumn

BuT 2: 0 — HeT AencTeusi; 1 — TONYKOBBIA PEXWUM B NPSMOM
HanpasneHun

But 3: 0 — HeT Agencteusi; 1 — TONYKOBLIN PEXVM B
obpaTHOM HanpasneHuu

But 4: 0 — HeT aencteusi; 1 — OCTaHOB TOPMOXEHVUEM

But 5: 0 — HeT gevicteuA; 1 — cBOGOAHBIN OCTaHOB

But 6: 0 — HeT gencreus; 1 — cbpoc owmnbku

But 7: 0 — HeT gencteusi; 1 — OCTaHOB B TONYKOBOM pexume
But 8: 0 — HeT gencteusi; 1 — npeasapuTensHoe

0 — Fmakc (ea. uam: 0.01 'y), yctaHOBKa 4acToThbl

0-1000 (1000 cooTBeTcTBYeT 100.0 %), 3HA4eHNE ONOPHOrO
curiana M-perynatopa

0-1000 (1000 cooteetcTBYeT 100.0 %), 3Ha4eHne obpaTHOA
ceasu MO-perynatopa

0x0000 — 0x001 F, BupTyanbHas BxogHas knemma

0x0000 — 0x001 F, BupTyanbHas BbixoAHasa kKnemma

-1000-1000 (1000 cootBeTcTBYEeT 100.0 %), ycTaHOBKA
aHarnoroBoro Bbixoda

0001H: BpalleHuve B NnpsiMOM HanpaBneHum
0002H: BpalieHuve B 06paTHOM HanpasneHumn
0003H: MNpeobpa3soaterb B pexVMe ocTaHOBa
0004H: MNMpeo6pasoBaTesib B COCTOSIHAN OLIMGKN
0005H: Mpeo6pa3zosaternb B cocTosiHun OFOF

BuT 0: 0 - He roToB k paboTe, 1 - roToB k paboTe

Butel 1-2: 00 - aBuratens1, 01 - gBuratens2

BuTt 3: 0 - acMHXPOHHBIV ABUraTenb, 1 - peseps

But 4: 0 - 6e3 npeaBapuTENBLHOTO COOBLLEHNS O Neperpyske,
1 -npeaBapuTtensHoe cooblleHne o neperpyske

Butbl 5-6: 00 - ynpasneHue ¢ navenu, 01 - ynpasneHue ¢
knemm, 10 - ynpaeneHue no NMHUK CBA3N

Cm. onucaHue murog owubok

03h o3HauaeT, YTO AaHHbI MapameTp npegHa3HadeH TONbKO
AN YTeHUs, 3anucb HEeBO3MOXHa, a npu ee nonbiTke Oyader
chopmurpoBaHo coobLueHne o6 owmnbke. 06h o3HavaeT, YTo AaHHbIN
napameTp npeaHasHayeH TomnbKo AN 3anncu, YTEHNe HEBO3MOXHO,
a npwu ero nonbiTke 6yaet copmmpoBaHo coobLueHne o6 owmbke.



Pernctp ynpaBneHus

PerucTtp ynpaBneHust npegHasHayeH Tonbko Ans 3anucu. [Mpu nonbiTke
BbINOMHEHUS KOMaHAbl YTEeHMS K3 3TOro peructpa OyaeT BO3BpaLLeHo
3HaveHne 0. C momoLbio 3TOr0 pernctpa nonb3oBaTenb MOXET yrnpasnsiTh
3anyckom/ocTaHoBOM npeobpasoBaTens 4acToTbl W BbINOMHATL  cOpoc
ownbkn. Heobxoammo OTMETUTb, YTO perucTp paboTtaer Tonbko B cryyae,
ecnu napameTtp Sd0.01 HacTpoeH Ha nomyyYyeHue KOMaHZ NO KaHamy CBS3u
(Sd0.01 = 2).

Peructp HacTpoek

Peructp HacTpoek npegHasHayeH Tonbko Anst 3anucu. [Mpu nonbiTke
BbINOMHEHUS KOMaHAbl YTEHUS U3 3TOTO perucTpa byaeT Bo3BpaLLeHO 3HaYeHne
0.

YcTaHOBKa 4acToTbl

C nomoLllplo 3anucy 3Ha4YeHWst B ITOT PErUCTP MNOnb3oBaTeNb MOXET
YyCTaHOBUTbL paboyylo uvacTtoTy npeobpasoBartens. [uana3oH YCTAHOBKU
coctaenser 0 My — Sd0.03 (makc. vacrtorta). lpu 3anucu B peructp
nornb3oBaTernb JOMKEH MMETb B BUAY, YTO KOMaHAa YCTAHOBKU YaCTOTbl MOXET
nepegaeaTbCcsl Tonbko No kaHany ModBUS RTU (napametp Sd0.06 wnu
Sd0.07 = 8). B npotuBHOM cny4dae OyaeT cdopmupoBaHO cooblieHue o6
owunbke, a ycTaHOBKa peructpa Oyaer oTMeHeHa.

BbiGbop onopHoro curHana v curHana o6patHou cBasu gnsa MA0-
perynsitopa

lMyTtem 3anuMcu B 3TM [Ba perncrpa MNonb3oBaTeflb MOXET YCTaHOBUTb
3HauveHune onopHoro curHana MW-perynstopa v 3HadeHne curHana obpatHon
ces3u M- perynatopa, HeobxoavMble ANs ynpaBneHWs COOTBETCTBYIOLLIMM
npoueccom. inanasoH HacTpoiiku coctasnsieT ot -1000 go 1000 (cooTBeTcTBYET
avanasoHy ot -100.0 go 100.0%). Mpu 3anucm 3TMX OBYX PervcTpoBs
nonb3oBaTtenb AOMKEH ybeauTbCsl, YTO WCTOMHWKOM KOMaHA ynpaBneHust
yactoton siensetcs MNUO- perynatop (napametp Sd0.06 wnn Sd0.07 = 7), B
Ka4yecTBe UCToYHUKa onopHoro curHana M-perynsatopa BeibpaH kaHan Mod-
BUS RTU (Sd8.00 = 5), a B kauecTBe UCTOYHUKA curHana obpatHon ceasu MNAL0-
perynstopa Takke BblbpaH kaHan ModBUS RTU (Sd8.02 = 3). B npoTvBHOM
cnyyae OyaeT BO3BpalleHO cooblleHne o6 owmbke, a ycTaHOBKa perncrpa
Oynetr oTmeHeHa. MoapoGHble ceepeHus o MO-perynupoBaHumn onucaHbl B
pasgene, nocesLLeHHoM rpynne napametpos Sd09.

BupTyanbHas BxogHasi kKneMma, BUpTyarnbHasi BbIXOQHAasA Knemma

MMyTem 3anucy aTux OBYX PErncTpoB MOnb3oBaTellb MOXET peanu3oBaTb
HEKOTOPYK FOrMKY ynpaBneHusi, Moaenupysl yHKUMIO, BbINOSTHAEMYIO
BXOOHBbIMU U BbIXOAHLIMM KNemmamu. [uana3oH 3Ha4yeHui cocTaBnsieT Ans
BUPTYyanbHbIX BXOAHbIX knemm 0x00 — OxFF, a Ana BMpTyanbHbIX BbIXO4HbIX
knemm 0x00 — OxOF.

Mpu 3anucu B pernctp BuMpTyanbHOW KNeMMbl MNOnb3oBaTenb AOMKEH
ybeoutbcs, 4TO BMpTyanbHasi KNeMma HacTtpoeHa Ha kaHan ModBUS
RTU (napametp Sd4.09 = 1). B npotuBHoM crniydae Gyaer cchopmypoBaHO
coobuieHre 06 owmnbke, a yctaHoBKa peructpa byaetr oTmeHeHa. Mpu aTom
BXOAHasi KnemMmMa fevictoBaTh He ByaeT. Cuctema 6yaeT npMHUMaTh OObIYHYHO
TIOTUKY yNpaBneHusl OT BXOAHOW KreMMbl. TeM He MeEHee, MOXHO MPOU3BOANTL



3anucb B BUPTyanbHble BbIXOAHbIE KnemMmbl. [pu 3TtoM coobuweHne 06
owmbke opmMmpoBaTbcsa He ByaeT, HO aKTMBHbIMU ByayT SBNSTLCA TOMLKO Te
Kremmbl, Ans KOTOpbIX B Ka4ecTBe BbIxofa HasHaveH kaHan ModBUS (Sd5.01,
Sd5.03 = 23).

YcTaHOBKa 3HaY€HUA HanpsXXeHus

Haxogsck B pexvme ynpaenenus U/F, nonb3oBaTenb MOXET YCTaHOBWUTb
HeobXoAMMYI0 BEMUUNHY HaMPSXKEHNS NyTEM 3anvcu 3Ha4YeHUsi B 3TOT Perncrp.
[unanasoH HacTpoiku coctaensieT oT 0 go 1000 (cooTBeTCTBYET AManasoHy oT
0.0 go 100.0%). Mpw 3anucu B perncTp nonb3osaTenb AoMmKeH yoeamTbes, 4To
B Ka4yecTBe KaHana yCcTaHOBKM HanpsbkeHusi BbiopaH ModBUS RTU (napametp
Sd3.14 = 7). B npotuBHOM cny4dae OyaeT ccdopmmpoBaHO coobuieHue o6
olmbke, a ycTaHoBKa peructpa byaer oTMeHeHa.

YcTaHoBKa aHanoroBoro BbixoAa

MyTem 3anucy 3HayeHWs B 3TOT PerncTp nonb3oBaTenb MOXET YCTaHOBUTb
HeobxoaumbI curHan Ha aHanoroeom Bbixoge AO. [lnana3oH yCTaHOBKM
coctaenset ot 0 go 1000 (cooTBetcTByeT AnanasoHy ot 0.0% go 100.0%).
Monb3oBartenb fomkeH ybeamTbCs, YTO B KAYeCTBE UCTOYHMKA CurHana Ans
aHanorosoro Bbixofda BbibpaH kaHan ModBUS (Sd5.10 = 14).

Pernctp cocrosinus

[aHHbIi perncTp npegHasHavyeH Tonbko AN YTeHus. MMonbiTka 3anucu
B AAHHbIA pernctp chopmMupyeT CurHan ¢ KOAOM OWWBKM O HemnpaBWUibHOM
agpece. CuuTbiBass AaHHble M3 [aHHOTO perncrpa, nonb3oBaTeflb MOXeT
nony4ntb CBeAEeHWss O COCTOsHMM paboTbl npeobpasoBartens 4acToThbl,
TUNe ABuratens, pexumMax BbIMOMHEHUs KOMaHA, Kogax OWuboK WM npouyio
nHdopmaumio.

PaclmndpoBka kogoB ownbok npueegeHa g eiase 8.

Tabnuua 7.2 — Kogpl owmnbok B ModBUS

Koa owmnbkn B ModBUS Koa coObiTusa
0 NO FAULT
E.oc1
E.oc2
E.oc3
E.oU1
E.oU2
E.oU3
E.LU
E.oL1
E.oL2
E.oH1
E.EF
E.CE
E.IcE
E.EEP
E.PId
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aga 8. Coo6LweHnsa o cocTosiHuM npeobpasoBaTtensi 4acToTbl

B cnepytowern Tabnuue npuBedeHbl pasnuyHble TUMbl COObITUI, KOTOpblE
MOryT BO3HWKHYTb B cepum SDI. [llepen obpalleHnem 3a TexHUYEeCKow
noaJepKkor nonb3oBaTenb MOXET CHavana onpegenuTb Tum cobbiTus,
npoaHanuavMpoBaTb MPUYUHBI U BbIMOMHUTL MOWUCK pPELUEHUST COObITUS B
COOTBETCTBMU C TabnMuamu H1xe.

Mpy BO3HWMKHOBEHWM OLUNBOK, CBA3AHHLIX C MNpPEBbILLEHNEM
Toka unu Hanpsbkenus (E.oU1-E.oU3; E.LU; E.oc1- E.oc3; E.oL1;
E.oL2; E.oH1), 3anpeLiaeTtcst BO306HOBNATL paboTy A0 ycTpaHeHus
NPUYMHBI BO3HUKHOBEHWS HEUCTIPABHOCTM UMK He paHee, YeM Yepes
10 MUHYT NOcne BO3HWKHOBEHWUS OLLNGKU.

Tabnwuua 8.1 — xypHan cobbiTuin cepumn SDI

HanmeHoBaHue Kop Bo3MoXHble NPUYUHBbI Bo3MoXxHble pelueHus
cobbITUA cobbITuA
Meperpyska no E.oU1 HenpasunbHoe HanpsbkeHne | - MNpoBepbTe HanpskeHne
HanpskeHWo nuTaHus nuTaHus
npu yCKOpPEeHUn Cnuwkom GonbLuas - BoamoxHo, Bpemsi
peakTUBHasi aHeprus, TOPMOXEHUS Harpy3ku
Meperpyska no E.oU2 co3faBaemas apuratenem CIWLLKOM Marno unu
HanpsikeHuo 3anyck npeobpasoBarens
npu Y4acToTbl NPOU3BOAUTCS NPU
TOPMOXEHUN BpaLlaLemMcs gsuratene.
Bo3amoxHo, Heobxoaumo
MocToaHHas E.oU3 YBENUYnTL NapameTpbl
neperpyska rno KOMMOHEHTOB, OTBEYatoLLIMX
HanpsikeHuo 3a notpebneHne aHeprum
Meperpyska E.oc1 - YcKopeHve 1 TopMOoXeHve | - YBenudsTe Bpemsi
no ToKy npu NpOV3BOAATCS CMNLIKOM YCKOPEHWS1 N TOPMOXEHMSI
ycKkopeHun BbicTpo - MpoBepbTe HanpshkeHne
- CnuwKoM Huskoe nuTaHus
Meperpyska E.oc2 HanpsixeHue cetu - Buibepute
110 TOKy Nput - Cnuwkom npeobpasoBaTenb 4acToThbl
TOPMOXEHUN HM3Kast MOLLHOCTb 6ornbluei MOLLHOCTM
MocTosiHHas E.oc3 npeobpasoBatens 4acToTbl - MpoBepbTe oTCyTCTBUE

neperpyska no
TOKY

- Cnuwkom Gonbluve unu He
HOpMarnbHbIE NEPEXoaHbIe
npoLecchl B Harpyske

— BriokmpoBka potopa

KOPOTKOrO 3aMblKaHUst Ha
3eMI10 (3aMbIkaHue Ha
3eMII0 UNn mexdasHoe).
- O6patutech B cryby
TEXHUYECKON NoaAePKKM



MoHwmxkeHHoe
HanpsbkeHue Ha
3NT

Meperpyska
anekTpoaBura-
Tens

Meperpyska
npeo6pa3zoBa-
Tens 4acToThl

E.LU

E.ol1

E.oL2

- Kopotkoe 3ambikaHve Ha

3emnio unu o6pbIB OAHON U3
ha3 BbIXOAHOTO HaNPsHKEHNS
- CurnbHble BHELHWE NoMexu

- OTKnto4eHne nutaHus MY.
- HanpsixeHue Ha Bxone
MY He cooTBeTCTBYET
YCTaHOBNEHHbLIM
TpeboBaHusM

- Hanpsixenwve va 3MT
HecTabunbHoe

- HencnpaBHocTb
BbINPSIMUTENBHOTO MOCTa

- HencnpaBHocTb cunoBoi
nnatbl MY

- HeucnpaBHocTb nnatbl
ynpasneHus

- HencnpasHocTb 3BeHa
NOCTOSIHHOTO TOKa
BCneacTBME HEOOHOKPaTHOMN
neperpysku no Toky

- Cnuwkom Huskoe
HanpskeHue NUTaHus

- HenpaBunbHO ycTaHoOBNeHo
3HaYeHne HOMUHaNbLHOTO
Toka Asuratenst

- OcTaHoB anekTpoasuratens
unu cnuwkom Gorblune
nepexoAHble NpoLecchl B
Harpyske

- Bpemsi yckopeHus crimwkom
marno

- Cbpoc BpaluatoLLerocs
nsuratens

- CnuLwKom Huskoe
HanpshxeHue cetu

- Cnuwkom Gonbluas
Harpyska

- BekTopHoe ynpaeneHue

B 3aMKHYTOM KOHTYpE,
HaxaTne KHOMKW BpaLleHus
B MPOTUBOMONOXHOM
HanpaeneHuu,
npofomkuTenbHas pabota
Ha Marnou ckopocTn

Takwke nposepbTe
NNaBHOCTL BpaLLeHNs
anekTpoasuraTens

- MNposepbTe HacTPoliKy 1
noaKMioYeHNe BbIXOAHbIX
TMHWIA

- Y6epuTech B OTCYTCTBUM
CUMbHbIX NOMeX

- MopgaTb NuTaHWe Ha BXxopn
ny

- MpoBepuTh kayecTBO
HanpsbkeHns nuTatoLlen
CEeTU Ha COOTBETCTBUE
Tpebyembim
xapakTtepucTukam MY npu
3anycke

- OBpatutbea B cnyxdy
TEXHUYECKOW NoAAEPXKKU
- OBpatutbes B cnyxoy
TEXHWNYECKOW NoaAepX KU
- O6patutbes B cnyxoy
TEXHWUYECKOW NOoAAepPXKKU
- O6patuTtbes B cnyxoy
TEXHUYECKOW NoAAEPXKKU

- MNposepbTe ceTeBoe
HanpshkeHne NUTaHus

- MpousseanTe NOBTOPHYHO
HaCTPOWiKy HOMUHaNbHOTO
TOKa anekTpoasuraTens

- MpoBepbTe Harpy3ky
HacTpoWiTe hopcupoBaHue
KPYTSILLEro MOMeHTa

- YBenuusTe Bpems
YCKOpEHUS

- W3Beraiite NOBTOPHOrO
3anycka cpasy xe nocne
BblAa4n KOMaHAbl OCTaHOBA
- MpoBsepkTe ceTeBoe
HanpsxeHne nuTaHua

- Bbibepute
npeobpasoBarenb 4acToTbl
6GonbLuei MoLLHOCTH

- BbibepuTte noaxoasimin
Aasuratenb



MoTteps casbl E.SPo

Ha BbIXoae

Meperpes E.oH1
CUMOBOTO

moayns

BHelwHsa E.EF
owmbka

Owwnbka E.CE
npotokona
cBasm ModBUS

RTU

Owmbka E.IcE

n3MepeHua Toka

Owwnbka utenns | E.EEP
1 3anvcu B

EEPROM

- O6pbIB Kabens,
coeguHsitolero MY n
anekTpoaBuraTernb

- AcuMMETpUs noTpedneHus
TOoKa aneKkTpoaBuUraTenem

- HeucnpagHa cunosast
nnata M4

HewucnpaBeH cunosoi
mozaynb

- Cnukom Bblcokas
Temnepartypa okpyxatoLei
cpenbl

- 3abnoknpoBaH BO3ayLUHbIN
cunsTp

- HencnpaseH BeHTUNSATOP
- HeucnpaseH pgatumk
Temnepartypbl CUII0BOTO
moayns

- HeucnpageH cunoon
moaynb MY

- CvrHan BHeLwHen
HeuncnpaBHOCTW

- HenpaBunbHas yctaHoBka
cKopocTy obMeHa faHHbIMK
- HencnpasHocTb
du3nYecKon NHUM
nepeaayy AaHHbIX

- HenpaBunbHo ycTaHoBneH
ajpec B KaHane cBsian

- CurbHble nomexu B
KaHane cBs3u

- HeucnpaseH aatumk
Xonna

- HeucnpasHa cunosas
nnata M4

- MNoepexaeH yn EEPROM

- YcTpaHWTb BHeLUHWe
HencnpaBHOCTU

- MNpoBepuTb
MCNPaBHOCTLOBMOTOK
anekTpoaBuraTens

- O6patutbes B cnyxoy
TEXHWYECKO Noaaepx KM
O6patutbes B cryxby
TEXHUYECKOW NoaaepxKKM

- CHU3UTb Temneparypy
OKpYy>KatoLLen cpeapl

- OUNCTUTL BO3AYLUHBIA
duneTp

- 3aMEeHNTb HencnpaBHbIii
BEHTUNATOP

- 3amMeHUTb AaTumK

- 3ameHnTb Moaynb MY

- C6poc nocne BbISBNEHUS
npuYKHbI cpabaTbiBaHms
BHELLHEro curHana
HencnpasBHOCTU

- YcTaHoBUTE NpaBUnbHY0
CKOPOCTb Nepeaayn AaHHbIX
- MNpoBepbTe usnyeckyo
TIHUIO CBA3N

- YcTaHoBUTE NpaBUMbHbIA
afpec B KaHarne CBA3u

- OTpeMoHTUpyWiTe Unun
3aMeHuTE NpPOBOAKY,
npeaycMoTpuTe cpeacTsa
3aLMThl OT NOMex

- OBpatutbes B cnyxoy
TEXHWYECKOI Noaaepx KM
- O6patutbes B cnyxoby
TEXHUYECKOWN Noaaep K1

O6patutbes B cryxxby
TEXHUYECKOW NoAAepXKKM



O6pbiB gatunka | E.PId
obpatHoit
cesa3u NAO-

ynpasneHus

Owmnbka E.BrE
TOPMO3HOTO

mMoayns

Hocturiyto E.End
cymMmapHoe

Bpems B

COCTOSIHUN

paboTbl

- O6patHas ceasb MUMO-
perynsTopa BblKNoYeHa
- OTCyTCTBYET UCTOYHMK
obpatHon ceasu M-
perynsTopa

- O6pbIB Lenu ynpaBneHus
TOPMOXEHUEM UK
NoBpexaeHne TOPMO3HOTo
mMoayns

- HenpaBwunbHo BbIGpaH
TOPMO3HOW Pe3ncTop

CymmapHoe Bpems paboTbl
[I0CTUINO YCTaHOBMNEHHOTO
3HaueHust

Tabnuua 8.2 - o6wme owmbkn 1 cnocob ux ycTpaHeHus

HanmeHoBaHue

Mpu BKNKOYEHUM NUTAHNS
HET oToBpaXxeHust
nHopmauumn Ha
unpOBOM NHAMKATOPE

Bo3MOXHbIe NPUYUHBI

- OTCyTCTBYET NUTaHWE
npeoGpasoBaTens 4acToTbl
VNN HanpsixeHne nNuTaHus
CNWLIKOM HK3KOe

- HeucnpaBeH UCTOYHMK
nuTaHus Ha nnare
npeoGpasoBaTens 4acToTbl
- NoBpexaeH
BbINPSIMUTENbHbI MOCT

- MoBpexpaeH 6ydepHbIn
pesucTop npeobpa3soBartens
4acToTbl

- HencnpaBHocTb nnathbl
ynpaBneHus unv naHenu
ynpaeneHus

- MoBpexaeHne npoBoaos,
coeauHsIIOLLMX NnaTy
ynpaBneHus ¢ NaHenblo
ynpaBneHusi u NpoYMMm
nnatamu npeo6pasoBatens
4YacToTbl

- MposepbTe curHan
o6patHoi ceasu M-
perynsitopa

- MpoBepbTe NCTOYHMK
curHana obpartHoi cBs3un
MWA- perynatopa

- MNpoBepbTe TOPMO3HOW
mozynb

- 3amMeHnTEe TOPMO3HOM
mozaynb

- YBenu4bTE CONPOTUBIIEHNE
TOPMO3HOrO pesncTopa

BbInonHuTb cbpoc Ao
3aBOACKMX HACTPOEeK Ans
CYMMapHOro BpeMeHun
paboTbl

Bo3MoXHble pewieHus

- MNpoBepbTe HanpshkeHne
nuTaHns

- MpoBepbTe HanpsixeHne
LUMHBI

- OTKnounUTE M CHOBA
noaknounTe 26-XunbHbli
kabernb, CoeauHsIIOLLMIA NnaTy
ynpasrneHus 1 ¢ nnaton
npeobpasoBaTens 4acToTbl
- O6patutecb B cnyxo6y
TEXHUYECKON NOAAEPKKN



Mpu BKIKOYEHUN MUTAHWS
OTCYTCTBYET MHAMKALMA Ha
unbpoBoOM aucnnee

Mpwu BKIIOYEHUN NUTaHNS
VH(OpMaLMs Ha LMdPOBOM
VHOuKaTope HopMmarbHas.
Ho nocne 3anycka

AMeKTPo ABuratens Ha Hem
oTobpaxaetcs Tekct Fc120
W anekTpoasuratens cpasy
Xe ocTaHaBnMBaeTCs

YacTo Bo3HUKaeT owmnbka
E.oH1 (neperpeB moaynsi)

Mocne 3anycka
npeobpasosatens 4acToTbl
anekTpoasurarens He
BpaLlaeTcs

- HencnpaseH kabenb,
COEAMHSIOLNIA CUMOBYHO
nnary npeobpasosaTens
YacToTbl C NnaToi
ynpaeneHus

- HencnpasHbl
cooTBeTCTBYlOLLME
KOMMOHEHTbI Ha nnate

- MoBpexaeH oxnaxaatoLunia
BEHTWUNATOP WU NPOU3OLLNO
3aKknuHUBaHWe potopa
- KopoTkoe 3ambikaHue
NPOBOAOB, NOAKITHOYEHHBIX K
KNemMmMam ynpasneHus

- 3HaveHne HacTpoWiKu
Hecyllel YacTOTbl CRIULLKOM
BENUKO

- MoBpexaeH oxnaxgaroLunit
BEHTUNATOP UK 3aCOPEH
BO3AYLUHbIN punbTp

- MoBpexaeHbl KOMMNOHEHTbI
BHYTpM npeobpasoBatensi
YacToTbl (TepMonapa unu
Apyrve aneMeHTbl)

- HeucnpaseH gsuvratens unu
coeanHUTENbHLIN Kabenb

- HenpaswunbHas yctaHoBka
napameTpoB, HaXoAsLLNXCS B
nacnopTHow Tabnuyke

- MNnoxol KOHTaKT B pasbemax
kabens mexay nnaTtomn
npeo6pasoBaTens YacToTbl U
nnaroi ynpaeneHus

- HeucnpasHa nnarta
npeoGpasoBaTens 4YacToTbl

- OTKIIO4NTE U CHOBA
nogknoumTe 26-XnnbHblin
kabenb, coeauHALWMIA NnaTy
yrnpaBneHus 1 ¢ CUNoBoN
nnatou npeo6pasoBarensi
YacToTbl

- Obpatutech B cnyxoby
TEXHUYECKOWN NoaAepKKN

- 3ameHuTe NoBpeXaeHHbIV
BEHTUNSATOP

- YcTpaHuTe KopoTkoe
3aMblKaHWe BHELHUX Lenen

- YMeHbLUNTE BENUUUHY
HecyLen yacTtoTbl (Sd0.15)

- 3ameHNTEe BEHTUNATOP U
YNCTUTE BO3AYLUHBLIA PUNLTP
- O6patutecb B cnyxo6y
TEXHWYECKO NoAAEePXKN Unn
B KOMMNaHWo

- Y6epuTech B MCNpaBHOCTU
kabens mexay nnarton
npeobpasoBartens 4acToThbl U
nnaToi ynpaeneHus

- 3amenuTe
arnekTpoaBuWraTerb Unm
YCTPaH1Te MexaHu4eckme
oLmbkm

- MpoBepbTe 1 NOBTOPHO
yCTaHOBUTe NapameTpbl,
yKasaHHble Ha NacnopTHo
Tabnuuke Auratens

- MNposepbTe kabenb mexay
nnatou npeo6pasoBarensi
YacToTbl ¥ NNaTon
ynpasneHus

- OBpatutecb B cnyxo6y
TEXHUYECKOW NoaaepxKKM



He pa6oTatoT BXOAHbIE
KnemMmbl Sn

Ha npeo6pa3soBaTene
4acTOTbl YaCTO NOSABMAOTCS
oLmMBKM Neperpy3ku no
TOKY W HanpsikeHuto

- HenpaBunbHO ycTaHoBMeHb!
napamMeTpsbl

- HenpaBunbHbIi BHELLHWA
curHan

- Heucnpasxa nnata
ynpaeneHus

- HenpaBunbHo ycTaHoBneHb!
napameTpbl, ykasaHHble

Ha NacnopTHon Tabnuyke
nasuratenst

- HenpaBunbHo ycTaHoBneHo
BpeMs yCKopeHus/
TOPMOXeEHMs

- dnyKTyauus Harpysku

- BbInomnHuTe NoBTOpHYIO
CTpOViKy NapameTpoB rpynnbl
Sd4

- MpoBepkTe noakroyeHne
NPOBOAOB K BHELLHUM
Knemmam

O6patutechk B cnyxoy
TEXHWYECKOi NOAAEPXKKN 1NN
B KOMMaHWo

- MoBTOpPHO ycTaHoBUTE
napameTpbl, ykasaHHble
Ha nacnopTHon Tabnuyke
asuratensi

- MpaBunbHoO ycTaHoBUTE
BpeMsi yckopeHus/
TOPMOXEHUS

- Obpatutech B crnyx6y
TEXHWUYECKO NoaAepKKM



aea 9. [lononHuTenbHbIe oNuumn
9.1 MNMokpbITUE NTaKoM U KOMNayHAOM

BasoBoe NokpbITVe nevaTtHbIx Nnar - knacc C2C: npumeHsieTcs B MecTax ¢
HOpMasibHbIM YPOBHEM 3arpsi3HSIOLLMX BELLECTB.

Mpu pabote oGopynoBaHUsI B SKCTPeMarbHbIX (arpeccuBHbIX) pabouymx
cpejax TpebyeTcs OOMONHUTENbHasi 3alMTa — cheuuansHoe MOKpbITUeE
neYaTHbIX NiaT NakoM Uiy KoMnayHOoM.

JaHHaa onuus siBnsieTca Haubornee onTWMarnbHoOW Anst obecneveHust
HafeXHOCTM paBoTbl YaCTOTHLIX Npeobpa3soBaTenei UM yCTponcTB NaBHOTO
rycka B )XECTKUX YCIOBUSX U NpW BO3AEACTBUM APYIUX arpeccuBHbIX hakTopoB
(Bnara, nbinb U T.0.).

KomnayHp,

Mpn  pabote  obopyaoBaHus B
3KCTpeMarbHbIX (arpeccuBHbIX) pabounx
cpepax  TpebyeTca  OOMOMNHUTENbHas
sawmTa: cneumnansHoe MoKpbITUE
neyaTHblXx nnat kKomnayHaoMm. [laHHas
onuus sBnseTca Hambonee onTyManbHON
ans obecneveHuss HageXHOCTVM paboTbl
YaCTOTHbIX npeobpasoBarenen munm
YCTPOWCTB MIaBHOTO MNycka B XXECTKUX
YCMOBUSIX W NpU  BO3OENCTBUM  OPYruX
arpeccuBHbIX hakTopoB (Bnara, nbib U
T.n.).

MpenmyLiecTBa:

MoBblWeHHas MexaHun4eckas
YyCTONYMBOCTb: 3(PEKTMBHO 3alymaeTt
OoT BMOpauuii, BO3HMKAKOWMX B mpoLecce
paboTbl.

Bbicokas TennooTtgaya: yCTponucTBO He
HarpeBaeTCs B Mpolecce 3Kcrnnyatauum.
MpoaneHue cpoka cnyx6bl 060pyaoBaHMS.
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Nak

MokpbiTve nakom  TpebyeTca  ans
npepoTBpaLleHust noBpexaeHnin "
fedopmaumii  nnat  npu  pabote B
3anbineHHbIx  pabounx  cpejax. Bhe
3aBMCUMOCTM  OT  TSDKECTU  Harpysok,
[OMOMHUTENbHOE  3alLUTHOE  MOKPbITUE
MO3BONSIET HEe TOMNbKO MOBLICUTH MPOYHOCTb
pagvoaneMeHToB, HO W MPOANUTb CPOK
cnyx6bl  obopydoBaHusi B Uenom. Jlak
HagexHo 3awuwaer npeobpasosaTenb
4acToThbl UMW YCTPONCTBO MIIABHOTO Mycka oT
nbinu, 4Yto obecneynBaet HecnepeboiHyo
paboTy npon3BoacTBa.

MpenmyLwiecTBa:

YCTONYMBOCTD K NbIfK.

Bbicokass  MexaHuudeckasi MPOYHOCTb
pagnMoanemMeHTOB Ha MeyaTHbiX MnarTax.
MpoaneHune cpoka cnyx6bl 06opyaoBaHus.
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