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BBepneHue

BBegoeHue

HacToswee PykoBoAcTBO MO MNPOEKTMPOBAHWIO MpedHa3HavyeHo [Afs O3HaKOMIeHWst
obcnyxuBaloLLero nepcoHana C OCHOBamy MNPOEKTUPOBaHUA MPUBOZOB W  MpoLeaypon
COCTaBIIeHMs1 TWMOBBLIX MPOrpPaMMHbIX KOHurypaumin Ons npeobpasoBaTeneit 4acToTbl
BekTopHbIXx OBEH MYB3 (ganee M4B3).

B paspene 1 npeacraeneH anroputMm Belibopa moandmkaumn NYB3 1 anekTpoasuratens
nog 3afady ynpaeneHns ¢ y4eTOM SNeKTpUYeCcKX napaMmeTpos AuraTensi.

B pasgene 2 npvBoauTcs KpaTkoe OrnmcaHue CxeMbl NPUBOAA YaCTOTHOTO YNpaBneHus ¢
AONonHUTENbHBIM 060PYAOBaHNEM U 3HAYMMbIE MapameTpbl AOMOSHUTENBLHOTO 000PYA0BaHNS
ansi ero nogbopa.

B pasgene 3 npuBoguTCA  MOCnenoBaTeNbHOCTb AEVICTBUWA, a Takke TeXHU4eckvue u
nporpamMMHble BO3MOXHOCTM Ans nepeoro BeoAa MNMYB3 B akcnnyatauuto.

B pasgene 4 npvBoaaTca npumepbl NporpaMMHbIX kKoHdurypaumn MYB3 ana pelueHns
HEKOTOpPbIX pacnpoOCTPaHeHHbIX 3a4a4y ynpaBneHus.

B pasgene 5 npuseaeHsl npumMepsl opraHmaaumm ceasm ¢ MNYB3 no cetn RS-485, a Takke
onpoca u yaaneHHoro ynpaeneHusi npueoga c IMNIK, SCADA - cuctembl.

B pasgene 6 on1caHbl 0OCHOBHbIE BO3MOXHOCTM paboThbl ¢ KoHdurypaTopom MN4YB3.

YCTPOWCTBO, MPUHLMMN AENCTBUS, KOHCTPYKUMS, MPOLIECCbl MOHTaXa W TEeXHWYECKOM
aKcnnyaTaumMm npueBoda onucaHbl B AokymeHTe «[peobpasoBaTtenb 4acTOTbl BEKTOPHbIN
M4B3. PykoBogcteo nmo akcnnyaTaumm». NporpammuposaHune MYB3 onmcaHo B JOKymMeHTe
«PykoBoacTBO no nporpammupoBanuto MYB3».

MYB3 BCEX MCMOMHEHUIA KOMMNIIEKTYHOTCSA NOKaNbHON NaHenbo onepaTopa, UCMornb3yemMomn
AN NporpamMMMpOBaHNSA U MHAUKALWMN 3HAYEHWI NapameTpoB paboTbl NpMBoaa.

CokKpalueHusi, 3Haku u abépeBuaTtypbl, UCNoNb3yeMble B PyKOBOACTBE:

AL —  ACUHXPOHHbIV ABUraTenb.

AAN — ABsTOMaTuueckas aganTaums K anekTpoasurarternto.

AlNB ABTOMaTU4Yeckoe BO306HOBIEHNe paboThl (NogpobHee cMm.
P M4YB3 nap. 0-04).

AOJd — ABsTOMaTtuueckas onTuMmusaumusi 3HepronoTpebneHuns.

XKH — JKuakokpucTtannuyeckun nHgukatop (Ha J1MO).

nno — JlokanbHas naHenb onepaTopa — CbeMHasi nuueBasi naHenb,

npedHasHayeHHass ANnA VHOMKaUW 3HAYeHW napameTpoB
paboTbl NPUBOAA U A4S NPOrPaMMMPOBAHUS €ro paboTbl.

ocC — OOb6paTtHas cBs3b (MEeKTPUYECKMI cUrHan).
MU-perynaTop — [ponopuunoHanbHO-MHTEerpanbHbIN perynsTop.
nK — [lepcoHanbHbIN KOMMbHOTEP.

nnK — [NporpaMmmunpyeMbii SIOrMYECKUA KOHTPOIep.
n4yB3 — [NpeobpasoBaTtenb YacToTbl BEKTOPHLIN.

P23 — PykoBopacTBo no akcnnyartauuu.

PN PykoBoacTBO No NporpaMmupoBaHuio.

Lwum —  WwupoTHO-uMnynbcHas Mogynauus.

TP —  OneKTpOHHOE TENNoBOE perne.

u/f — BonbT-4acToTHOE MM cKanspHoe ynpaeBrneHne NpMBOAOM.
\" —  BeKTOpHbIV NpyHUMM yripaBrieHns.

A — Cxema coeanHeHus a3 «TPeyronbHUK».

Y — Cxema coeavHeHus a3 «3Besgar.
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1 AnropuTtm Bbi6opa moaudmkaumm npeobpasoBaTens 4YacToThbl

1 Anroputm Bbibopa moaucpumkaumm
npeobpasoBartensa Yactotbl OBEH NM4YB3

Beibop mogudukaumn MYB3 npov3BogMTCcs NO BENWYMHE HOMMHANbHOTO TOKa
anekTpoasuratens.

3HayeHve HOMUHANBLHOIO
Toka anektpoasuraten, |, (A)

\
Hanpsixenue Ha Bxoae M4B3

SN

C TpexdcpasHbiMm Bxogom, 200...240 B, C Tpexca3HbIM Bxoaom, 380...480 B,
50...60 'y 50...60 'y
HoMUWHanbHbIA TOK HoMUWHanbHbIA TOK
anekTpoasuratens, Moaundukaums anekTpoasuratens, Mogudukaums
A, He 6onee A, He 6onee
OBEH N4B3-x-b OBEH MN4B3-x-B
1,5 OBEH MYB3-K25-b 1,2 OBEH NM4B3-K37-B
2,2 OBEH NM4YB3-K37-b 2,2 OBEH NM4B3-K75-B
4,2 OBEH MYB3-K75-b 3,7 OBEH NM4B3-1K5-B
6,8 OBEH M4YB3-1K5-b 53 OBEH NM4B3-2K2-B
9,6 OBEH M4B3-2K2-b 7,2 OBEH NM4B3-3K0-B
15,2 OBEH M4YB3-3K7-b 9,1 OBEH NM4B3-4K0-B
22,0 OBEH M4YB3-5K5-b 12,0 OBEH NM4B3-5K5-B
28,0 OBEH M4YB3-7K5-b 15,5 OBEH NM4B3-7K5-B
42,0 OBEH NM4YB3-11K-b 23,0 OBEH NM4YB3-11K-B
31,0 OBEH NM4B3-15K-B
37,0 OBEH NM4B3-18K-B
42,5 OBEH NM4B3-22K-B
61,0 OBEH NM4B3-30K-B
73,0 OBEH NM4B3-37K-B
90,0 OBEH NM4B3-45K-B
106,0 OBEH NM4B3-55K-B
147,0 OBEH NM4B3-75K-B
177,0 OBEH NM4B3-90K-B

MpumeyvaHuna

1 MNpwn BbIGOpe Moandukaumm MYB3 cneayeT yuuTbiBaTh TpeboBaHus pasgena 2.2
PykoBoacTtBa no akcnnyaTaumm.

2 Mogudukaumsa MYB3, ansa ynpaenenus rpynnon All, BblbupaeTtcs 13 ycnoBusi:
CYMMAapHbIn pasHbli TOK MapannenbHo MoAkMoYeHHbIX A[l He [omkeH npesbiwaTtb
BbIXoaHOM Tok MNYB3.



1 Anroputm Bbi6opa Moaudmkaumm npeobpasoBartens yactotel OBEH M4YB3

1.1 Bbi6op Tna Al u moaudunkauum NYB3
Mpumep TexHnyeckoro 3apaHus (T3)

Bbibpatb TMN pBuratens v mopudmkaumto MYB3 ana npuBoga MexaHuama Cco

cneayrLmMMm TEXHUYECKMMI NapameTpamMu:

a) Tun nuTarowen cetm — ogHogasHas ceTb: 220B+ - 10%, 50U,

6) PacuyeTHas mexaHMyeckast MOLLHOCTb anekTponpueoga - P = 2,2 kBT.

B) [nanasoH namenexuns ckopoct — ot 0 Ao 1300 06/MuH.

r) MomeHT conpoTMBNEHUS — HOMUHANbHLIN, BO BCEM Auana3oHe CKOPOCTEN.

) Pexum paboTbl npogomkutenbHbin - S1.

e) CreneHb 3awutbl 06opyaoBaHus, He Huxe IP54.

Bbi6op Tuna Af}

TpebosaHuam T3 ygoeneTtBopsieT TpexdasHbli anekTpoasuratens tuna: 4A90L4 ¢
OBOWHbLIM HanpshkeHneM nutaHua: 220|380B, 50 u.
TexHndeckune napameTpbl anekTpoasuratena 4A90L4:
a) MowHocTb Ha Bany — P 2 = 2,2 kBr.
6) HomuHanbHoe HanpsikeHune — 3x A/Y 220/380 B+ - 10%, 50 Iu.
B) HomuHanbHbIN TOK noTpebnenns — lHom = 8,7/5 A,
r) HomuHanbHasi ckopocTtb BpalleHus Bana Al — NHom = 1435 o6/MuH.
) Pexum paboTbl - S1 (MPoAomK1TENLHLIN).

Ona obecneyeHns HoOMWHanNbHOrO kpyTAwero MomeHta Af[l, npu  nuTaHum
HanpskeHvem 220 B, cnegyeT NepekniovnuTb ero 0OMOTKM MO CXEME COEAMHEHUST — «A»
(lHom = 8,7 A), a npn paboTe Ha MOHWMXKEHHbLIX CKOPOCTAX NMPUMEHWUTb OOMOMHUTENbHbIE
Mepbl MO OXMNAXAEHMWIO ero kopnyca.

Bei6op moaudmkaumnm NYB3

a) Mo HanpspkeHuto nuTatowen cetu: Uc = 220B 1 BeNUYMHE HOMUHANBHOMO TOKa:
IHom = 8,7 A, B nepBoM npubnuxkeHuu, cooteeTcTByeT Mogudmkaumsa: OBEH MYB3-2K2-b.
OpHako, yuuTbiBad Tpebyemyio cTeneHb 3awmTbl obopymoBaHus — IP54 Heobxogumo
pasMecTuTb €ero B MOHTaXHOM LwWkady u BblibMpaTb MoaMdMKaLmio M4yB3 ¢
KoadpdmumeHTOM 3anaca no BbIxogHoMy Toky, K1 = 1,3. Takaa mepa Heobxoguma And
6esaBapuitHon paboTtbl MYB3 B ycrnoBusix OrpaHMYEHHOro [AO0CTyna OXnaxaaroLllero
BO3ayxa Ans otsoga Ttenna ot M4YB3.

Torga, pacyeTHoe 3HadeHMe BbIXOOHOro Toka Ans Belbopa moandukaumm MYB3:
Ipacy = |lHoM. x K1 =28,7x 1,3=211,3 A

6) TpeboBaHmio no Toky Ipacy = 11,3 A ynoeneTBopsieT Moamdukaums: OBEH MYB3-
3K7-B.



2 [lononHuTenbHoe o6opyaoBaHue

2 [JononHutenbHoe obopyaoBaHue

2.1 CTpyKTypHble cxembl npuBoaos ¢ NMN4YB3

Ona noBbllleHnss kayecTBa ynpaBneHns u 6GesoTkasHow paboTel npuBoAda
pekomeHayeTcs  NpuUMeHATb  coBMecTHO ¢ [MYB3  BHewHee  gononHuTenbHOE
obopygoBaHue. Cxema ero NogknioyeHns npvBeaeHa Ha pucyHke 2.1.

L1
3x380B 23

PE
ABTOMaTHYECKUM
BbIKJIIOYaTENb \V -

Mnaskue [] [
npefoXpaHuTenm

MarHuTHbIN -
KOHTaKTOp

CeTeBoi
Aapoccenb

PY-dunbtp

O O O
[E L1 L2 L3 PE
Aatumnk
n4yB3

wuy
OO

BbixoaHou
dunbTp

————
[ rararadi

AnekTpoasuraresnb
PucyHok 2.1 — PekoMmeHayemasi CTpyKkTypHas cxema npusoaa N4B3



2 [lononHuTenbHoe o6opygoBaHue

2.2 YcTpoucTtBa 3awmThbl U KOMMYyTaLMKU B Lienu NUTaHUsA
nyB3

[na obecneyeHns GesaBapuitHoin paboTbl MYB3 B ero BXogHbIX M BbIXOOHbBIX LEnsix
pPEKOMEHAYETCA UCNONb30BaTb [AOMONTHUTENbHOE 00OpygoBaHME, OMNMcCaHMe KOTOPOro
nNpMBOAUTCS B JAHHOM pasgene.

2.2.1 Bbibop aBTOMaTU4Ye€CKMUX BblKIOYaTenen

ABTOMaTMYECKME BbIKMOYATENU SBNSTCA 3aUTHBIMK annapataMu MHOTOKPaTHOro
OEeNCTBMSA M MpedHasHayvyeHbl Ans 3aliMTbl BEHTUIbHbIX NpeobpasoBaTtenent oT KOPOTKMX
3aMblkaHUN 1 neperpys3ok no Toky. B uenu nutaowen cetn MNYB3 cnegyeT npumMeHsTb
aBTOMaTMYeCKne  BbIKMKOYATENU C  XapaKTepuctukom «B» B TpexnontocHoM
KOHCTPYKTVUBHOM MCTONTHEHUN.

PekomeHoyemble  HOMMHanbl  TOKa  aBTOMATUYECKUX  BblKMvatenem  ans
moaudumkauuin NYB3 npuBeaeHsbl B Tabnuue 2.1.

Ta6nuua 2.1 — NapameTpbl Ans noa6éopa aBTOMaTUYECKOro Bbikntovarens

Mo.qun?ilgléauuﬂ BxogHom Tok MYB3, A HoMuHanbHbIN TOK BbikntovaTens, A
OBEH M4YB3-K25-b 1,5 6
OBEH M4YB3-K37-b 2,0 10
OBEH M4YB3-K75-b 3,5 16
OBEH M4B3-1K5-b 6,5 20
OBEH M4B3-2K2-b 10,0 25
OBEH M4YB3-3K7-b 16,0 30
OBEH M4YB3-5K5-b 24,0 50
OBEH M4YB3-7K5-b 32,0 60
OBEH M4YB3-11K-b 45,0 100
OBEH M4B3-K37-B 1,5 6
OBEH M4B3-K75-B 3,0 10
OBEH M4B3-1K5-B 4,0 10
OBEH M4B3-2K2-B 55 16
OBEH M4B3-3K0-B 7,0 20
OBEH M4B3-4K0-B 9,5 25
OBEH M4B3-5K5-B 13,0 30
OBEH M4YB3-7K5-B 17,0 40
OBEH M4B3-11K-B 25,0 50
OBEH M4B3-15K-B 33,0 60
OBEH M4B3-18K-B 39,0 75
OBEH M4B3-22K-B 46,0 100
OBEH M4B3-30K-B 63,0 125
OBEH M4B3-37K-B 77,0 150
OBEH M4B3-45K-B 93,0 175
OBEH M4YB3-55K-B 113,0 250
OBEH M4B3-75K-B 154,0 315
OBEH M4B3-90K-B 182,0 315




2 [lononHuTenbHoe o6opyaoBaHue

2.2.2 Bbibop nnaBKux npegoxpaHuTenemn

[Ona 3awuTbl CMNOBbIX BeHTWNe npeobpasoBaTens 4YacToTbl NPU  BHYTPEHHUX
KOPOTKMX 3aMblkaHnax B uenu mutaHus [MYB3 npumeHsitoTca  GbicTpogencTByoOLME

(eonHULBI MMKPOCEKYHA) NnaBKMe NpeaoxpaHuTenu.

BHumaHne! He pekomengyeTcs ycTaHaBnuBatb Ana  3awutel Al nnaekue
npepoxpaHntenu Ha seixoge MYB3.

PekomeHoyeMble HOMWMHanbl Toka Ans
npeacTaBrieHbl B Tabnumue 2.2.

Ta6bnuua 2.2 — NMapameTpbl A4NA noa6opa NNaBKOro NnpegoxpaHUTens

nogbopa nnaBkuX NpefoxpaHuTenen

Moaudukauyuma NYB3

BxogHou Tok MYB3, A

HoMuHanbHbIN TOK npegoxpaHutens, A

OBEH MN4B3-K25-b 1,5 6

OBEH M4B3-K37-6 2,0 10

OBEH MN4YB3-K75-b 3,5 16

OBEH M4B3-1K5-6 6,5 20

OBEH NM4B3-2K2-b 10,0 50

OBEH M4B3-3K7-b 16,0 6

OBEH M4B3-5K5-6 24,0 50

OBEH M4YB3-7K5-b 32,0 60
OBEH M4B3-11K-b 45,0 100
OBEH NM4B3-K37-B 1,5 6

OBEH M4B3-K75-B 3,0 10
OBEH M4B3-1K5-B 4,0 10
OBEH MN4B3-2K2-B 5,5 16
OBEH M4B3-3K0-B 7,0 20
OBEH M4B3-4K0-B 9,5 25
OBEH M4B3-5K5-B 13,0 30
OBEH MN4B3-7K5-B 17,0 40
OBEH NM4B3-11K-B 25,0 50
OBEH M4B3-15K-B 33,0 60
OBEH MN4B3-18K-B 39,0 75
OBEH M4B3-22K-B 46,0 100
OBEH M4B3-30K-B 63,0 125
OBEH M4B3-37K-B 77,0 150
OBEH M4B3-45K-B 93,0 175
OBEH MN4B3-55K-B 113,0 250
OBEH M4B3-75K-B 154,0 315
OBEH M4B3-90K-B 182,0 315




2 [lononHuTenbHoe o6opygoBaHue

2.2.3 BblObOp MarHMTHbIX KOHTaKTOPOB

MarHWTHBIN KOHTaKTOp CRYXWUT ANsi MECTHOrO WU OUCTaHUMOHHOTO YynpaBneHust
NUTaHUEM, a TakK e Ans BbINONIHEHMS 3aWUTHBLIX pyHKumA MYB3.

BHumaHune! He pekomeHOyeTCsi WCMOMb30BaTb MarHWTHbIA  KOHTaKTop  Ans
onepaTuMBHOrO nycka u octaHosa YB3 (YacTbix KOMMyTaUWI Ha BXOAE).

[onyctnmoe 4ncno BKNIOYEHUN nuTaHusa ansa moandukaumi NMYB3 no molHocTH:
- 0o 30 kBT — 2 Bkn/MUH;
- 6onee 30 kBT — 1 BKN/MWH.
PekomeHpoyeMble HOMUHanbl Toka Ans nogdopa MarHUTHBIX KOHTakTopoB ans MYB3
npuBeaeHsl B Tabnuvue 2.3

Ta6nuua 2.3 — NMapameTpbl AN noa6opa MarHUTHOro KOHTaKTopa

Moaudukaums BxogHowm Tok MYB3, A HoMuHanbHbIN TOK KOHTaKTOpa, A
OBEH M4YB3-K25-b 1,5 10
OBEH M4YB3-K37-b 2,0 10
OBEH M4YB3-K75-b 3,5 16
OBEH M4B3-1K5-b 6,5 25
OBEH M4B3-2K2-b 10,0 32
OBEH M4YB3-3K7-b 16,0 40
OBEH M4YB3-5K5-b 24,0 50
OBEH M4YB3-7K5-b 32,0 63
OBEH M4YB3-11K-b 45,0 100
OBEH M4B3-K37-B 1,5 10
OBEH M4YB3-K75-B 3,0 10
OBEH M4B3-1K5-B 4,0 10
OBEH M4B3-2K2-B 55 16
OBEH M4B3-3K0-B 7,0 25
OBEH M4B3-4K0-B 9,5 32
OBEH M4B3-5K5-B 13,0 32
OBEH M4B3-7K5-B 17,0 40
OBEH M4B3-11K-B 25,0 50
OBEH M4B3-15K-B 33,0 50
OBEH M4B3-18K-B 39,0 50
OBEH M4B3-22K-B 46,0 63
OBEH M4B3-30K-B 63,0 100
OBEH M4B3-37K-B 77,0 100
OBEH M4B3-45K-B 93,0 160
OBEH M4B3-55K-B 113,0 250
OBEH M4B3-75K-B 154,0 315
OBEH M4B3-90K-B 182,0 315

2.3 BbIGop ceTeBbIX apoccenen

CeTeBol gpoccernb MoBbIWAaeT KO3IMEPULMEHT MOLLHOCTM U PEKOMEHOYETCs, ecnu
MOLLHOCTb MCTOYHUKA NuTaHus (pacnpegenutenbHoro TpaHcdopmaTopa) 6onee 500 kBA
1 MpeBblIaeT B LWeCTb U Gonee pa3 mowHocTb MYB3 mnu ecnu anvHa kabens mexagy
MCTOYHMKOM NUTaHWs 1 npeobpasoBaTtenem YyactoTel MmeHee 10 M.

Mpu paboTe nHBepTOp MYB3 reHepupyeT BbICLLUME rAPMOHUKN TOKA, KOTOPLIE MCKaXKatoT
cdopmy 1 cummeTpuio has nuTatowero HanpshkeHusa. Yem Gonble mMowHocTb MYB3, Tem

8
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GonbLUME UCKAXXEHWSI OH BHOCUT B CUCTEMY 3NEKTPOCHabXeHUs. BbiCLUME rapMOHMKM ToKa
nNpvBOAAT K [OOMOMHWTENbHLIM MOTEPSIM B MarHUTONPOBOAAX [Apyrvx Asuratenen u
TpaHcopMaTopOB, Bbi3biBasi HArpeB M COKpalleHne cpoka crnyxbbl. Kpome Toro, Bbicluve
rapMOHUKIN MOTYT MPVBOAUTL K HECTabUINbHOWM paboTe aneKTPOHHbIX NPpuBopoB.

Bce moauduvkaumm NMYB3 nmetoT BCTPOEHHbIE ApOCCenn B 3BEHE NOCTOSIHHOrO TOKa,
KOTOpblE CHMXKAIOT CTeneHb BO3AENCTBUS YKa3aHHbIX HEraTUBHbIX (DaKTOPOB Ha NMUTAOLLYO
ceTb. OgHako, B cryyae ux HeJoCTaTOYHOCTU NMPUMEHSIIOTCS CeTeBbIE OPOCCENMU.

[Mpun BHe3amnHbIX KOPOTKMX 3aMblkaHWAX Ha BxoAe U Bbixode MYB3 munun npm rpo3oBbix
nepeHanpshpKeHNsIX B CETU CeTeBOW Apoccerlb OrpaHMyMBaeT CKOPOCTb HapacTaHusA Toka
Yepes anoabl n TpaHsucTopbl IGBT-moayns, 4To obecnevmBaeT ycnelHoe cpabaTbiBaHe
3MEKTPOHHOM TOKOBOW 3amThl MYB3.

MprmeHeHne ceTeBOro gpoccens B coctase npusoga M4YB3:

1 lNos3BonsaeT 6onee NoONHO Mcnonb3oBaTb 3Heprocbeperawowme ceornctea MYB3 B
npvBoAax HacoCoB, BEHTUNSATOPOB MW OPYrMx MeXaHU3MOB;

2 3awumuaeT ceTb 3NeKTPOCHaAOXEHMS OT BbICLLUMX rapMoHuK oT MNYB3;

3 Bawmwaet MNYB3 oT acMMMETPUN N NEePEHaNPSKEHUN B CETU ANEKTPOCHADXKEHMS;

4 T[losblwaeT KOIPPULNEHT MOLLHOCTH.

PekomeHoyeMble HOMWMHaNbl TOKA W MHAOYKTMBHOCTM CETEBbIX Apoccenen Aans
moamdukauuin NMYB3 npuBeaeHsbl B Tabnuue 2.4.

Ta6nuua 2.4 — NMapameTpbl ANA noad6opa ceTeBOro Apoccens

Moaudukaumsa NYB3 Tok gpoccens, A WHaykTuBHOCTL Apoccensi, MIH
OBEH N4YB3-K25-b 4 6,50
OBEH NYB3-K37-b 4 4,50
OBEH NYB3-K75-b 6 3,60
OBEH N4YB3-1K5-b 8 3,60
OBEH N4YB3-2K2-b 12 2,40
OBEH N4YB3-3K7-b 16 1,80
OBEH N4YB3-5K5-b 25 1,20
OBEH NYB3-7K5-b 32 0,82
OBEH N4YB3-11K-b 45 0,59
OBEH N4YB3-K37-B 4 16,0
OBEH N4YB3-K75-B 4 8,50
OBEH N4YB3-1K5-B 4 7,50
OBEH N4B3-2K2-B 6 3,50
OBEH N4B3-3K0-B 10 3,00
OBEH N4B3-4K0-B 10 2,70
OBEH N4YB3-5K5-B 12 2,00
OBEH N4YB3-7K5-B 16 1,40
OBEH N4B3-11K-B 25 0,90
OBEH N4YB3-15K-B 32 0,90
OBEH N4B3-18K-B 40 0,50
OBEH N4B3-22K-B 45 0,50
OBEH N4YB3-30K-B 63 0,40
OBEH N4B3-37K-B 75 0,33
OBEH N4YB3-45K-B 100 0,27
OBEH N4YB3-55K-B 120 0,27
OBEH N4YB3-75K-B 160 0,20
OBEH N4YB3-90K-B 180 0,16
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2.4 BbiObOp paaMo4aCcTOTHbIX (hUNbLTPOB

Onsa obecneyeHns anekTpomarHWTHoW coBmecTuMocTu (OMC) Ha Bxoge nUTaHust
MYB3 pekomeHOyeTCA NPUMEHATbL paguoyacToTHble UNbTpbl (fanee PY-punbTpsl).
Cepua [MYB3 wumeeT BCTpOEHHble paaMOYacTOTHble UALTPbLI, YOOBNETBOpSOWNE
TpeboBannam  ACTY IEC 61000-6-4.  UanyyeHne  pagumonomex  MoxeT  ObiTb
AOMONMHUTENBHO YMEHbLUEHO MPUMEHEHWEM 3KpaHMPOBAaHHBLIX kabenew, MeTannnyeckmx
KOXyXOB W 9KpaHoB. OpHako, B HEKOTOPbIX Cryyasx Ans MWCKIYEHUs BAUSHUA
paguonomMex Ha paboTy 3NeKTPOHHOW annapaTypbl, KOTopas MOAKMIOYEHa K 3TOW Xe ceTn,
TpebyeTca MpuMMEHeHWe [OOMOMHUTENbHbIX BHELWHUX GuUNbLTPoB. PekomeHayemble
napameTpbl paanoYacToTHbIX punbTpos anga MYB3 npusedeHsl B Tabnuue 2.5.

Ta6nuua 2.5 — NMapameTpbl ANA noa6opa pagMovyacToTHOro cunbTpa

Moaudukaums HanpsixeHue, B Tok ¢punbTpa, A
OBEH M4YB3-K25-b 4
OBEH NM4YB3-K37-b 4
OBEH M4YB3-K75-b 6
OBEH M4YB3-1K5-b 8
OBEH M4YB3-2K2-b 3 x 220 12
OBEH M4YB3-3K7-b 16
OBEH M4YB3-5K5-b 25
OBEH M4YB3-7K5-b 32
OBEH M4YB3-11K-b 45
OBEH NM4YB3-K37-B 4
OBEH M4YB3-K75-B 4
OBEH NM4YB3-1K5-B 4
OBEH NM4B3-2K2-B 6
OBEH M4B3-3K0-B 10
OBEH NM4B3-4K0-B 10
OBEH NM4YB3-5K5-B 12
OBEH M4YB3-7K5-B 16
OBEH NM4YB3-11K-B 25

3 x 380
OBEH NM4YB3-15K-B 32
OBEH NM4B3-18K-B 40
OBEH NM4B3-22K-B 45
OBEH NM4B3-30K-B 63
OBEH NM4B3-37K-B 75
OBEH NM4B3-45K-B 100
OBEH M4B3-55K-B 120
OBEH M4YB3-75K-B 160
OBEH M4B3-90K-B 180
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2.5 BbixogHble ounbTpbl ana NMNYB3

[Ons noBbILWEHMS KayecTBa yMpaBreHuss W cpoka cnyxbbl aneKkTpoaBuraTens
pekoMeHayeTcs nNpuMeHATb Ha Bbixoge MYB3: moTtopHble 1 dU/dt gpoccenu, CUHYCHble
OUnbTpLI.

2.5.1 Bbibop apoccenen dU/dt

OcHoBHOe HasHadeHne ppoccenen dU/dt - CcHWxeHVMe CKOPOCTU HapacTaHus
HaMNpsKeHUs1 U BeNWYUHBI NepeHanpsbkeHus Ha knemmax Al BcnegctevMe vMMNynbCHOMN
dopmbl HanpshkeHus ot MYB3. Opoccenn dU/dt ycTaHaBnuBakTCa B HEMOCPEOCTBEHHOM
6nm3ocTu ot Bbixofa MYB3 1 pekoMeHayTCA B CNeAyWmnX Criyyasx:

a) npwv KopoTKoM kaberne mexay npeobpasoBartenem yactotbl n Afl;
6) co cTapbiMu unu nepemoTaHHbiMu AL;
B) B arpecCuBHbIX UMW C BbICOKON BRAXXHOCTLIO cpepax.

PekomeHayemble napameTpbl gpoccenen dU/dt ana mogudukaumin MYB3 npuBeaeHbl

B Tabnuue 2.6.

Ta6nuua 2.6 — NMapameTpbl Ana noa6opa gpoccensa dU/dt

Moaudukaums Tok gpoccens, A | UHaykTMBHOCTbL gpoccens, MIH
OBEH M4YB3-K25-b 2 4,910
OBEH NM4YB3-K37-b 4 3,200
OBEH M4YB3-K75-b 6 1,800
OBEH M4YB3-1K5-b 8 1,270
OBEH M4YB3-2K2-b 10 0,700
OBEH M4YB3-3K7-b 16 0,520
OBEH M4YB3-5K5-b 25 0,240
OBEH M4YB3-7K5-b 32 0,240
OBEH M4YB3-11K-b 50 0,160
OBEH NM4YB3-K37-B 2 4,910
OBEH M4YB3-K75-B 4 2,800
OBEH NM4B3-1K5-B 4 1,800
OBEH NM4B3-2K2-B 6 1,270
OBEH NM4B3-3K0-B 8 0,940
OBEH NM4B3-4K0-B 10 0,700
OBEH NM4YB3-5K5-B 12 0,700
OBEH NM4YB3-7K5-B 16 0,520
OBEH NM4B3-11K-B 25 0,240
OBEH NM4YB3-15K-B 32 0,240
OBEH NM4B3-18K-B 40 0,200
OBEH M4B3-22K-B 50 0,160
OBEH NM4B3-30K-B 75 0,100
OBEH NM4YB3-37K-B 90 0,100
OBEH NM4B3-45K-B 90 0,084
OBEH M4YB3-55K-B 110 0,071
OBEH NM4YB3-75K-B 160 0,041
OBEH M4B3-90K-B 180 0,041
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2.5.2 Bbibop MOTOpPHLIX gpoccenen

Mpn nutanum AL ot MYUB3 k ero obmoTkaMm npuknagbiBaeTcsi WUMMyNbCHOE
HanpshkeHe C LUMPOKMM YacTOTHbIM CNEKTPOM, KOTOPbIM HEraTMBHO BIIUSET HA CBOWCTBA
M3ONSALUMOHHBIX MaTepuanoB W Bbi3blBAET rapMoOHWKM B opmMe ero ¢asHoro ToKa.
MoTopHbIe Apoccenn CHMXaKT yrpo3dy Npobos nsonaumMmn 1 BenuunHy nynbcaunn Toka Af,
a TaK Xe KOMMEHCMPYIT €MKOCTHble TOKU AJIMHHBLIX MOTOPHbIX kabenewn n Mo3somnsoT
yBEenuMunTbL UX AnvHy. MoTopHble Apoccenu crieayeT ycTaHaBnmMBaTb B HENOCPEACTBEHHON
6nuszoctn k MN4YB3. PekomeHgyemble napaMeTpbl MOTOPHbIX Apoccenen ans [MYB3
npvBeneHbl B Tabnuue 2.7.

Ta6nuua 2.7 — NapameTpbl ANA noa6opa MOTOPHOro Apoccens

Moaudukaums Tok gpoccens, A WHaykTuBHOCTL Apoccensi, MIH
OBEH N4YB3-K25-b 2 24,00
OBEH N4YB3-K37-b 4 20,00
OBEH NYB3-K75-b 6 16,00
OBEH N4YB3-1K5-b 8 12,00
OBEH N4YB3-2K2-b 10 9,50
OBEH N4YB3-3K7-b 16 7,60
OBEH NYB3-5K5-b 25 4,70
OBEH NYB3-7K5-b 32 5,60
OBEH N4YB3-11K-b 50 3,60
OBEH N4YB3-K37-B 2 16,30
OBEH N4YB3-K75-B 4 12,40
OBEH N4YB3-1K5-B 4 9,20
OBEH N4YB3-2K2-B 6 7,50
OBEH N4B3-3K0-B 8 6,20
OBEH N4B3-4K0-B 10 5,30
OBEH N4YB3-5K5-B 12 4,10
OBEH N4YB3-7K5-B 16 3,60
OBEH N4B3-11K-B 25 2,50
OBEH N4B3-15K-B 32 2,00
OBEH N4B3-18K-B 40 1,50
OBEH N4B3-22K-B 50 1,30
OBEH N4YB3-30K-B 60 1,30
OBEH N4B3-37K-B 90 0,80
OBEH N4YB3-45K-B 90 0,70
OBEH NYB3-55K-B 110 0,63
OBEH N4YB3-75K-B 160 0,40
OBEH N4B3-90K-B 180 0,33
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2.5.3 Bblbop CUHYCHBIX hunbTpoB

CuvHycHble bunbTpbl NpeacTaBnsAloT cobon KOMBMHALMIO EMKOCTHBIX U UHOYKTUBHBIX
anemeHToB. Bbicokas YyactoTa npeobpas3oBaHus wuHBepTopa [14B3 nornowaeTtcs
CMHYCHBbIM (DUMBLTPOM U Ha €ro BbIXOAE MNOMyvaeTcs CUHycomdanbHoe HanpshkeHve 6e3
rapMOHMYECKNX COCTaBMSOWMX, YTO O3BONAET 3HAYMTENbHO YBENMuMBaTb ANWHY
MOTOpHbIX Kabenen (go 150 meTpoB) WM wckNoYaeT HEOOBXOAMMOCTb MPUMEHEHUS
3KpaHupoBaHHOro kabens. Kpome TOro, mpu kayecTBEHHOM UMbTPaLMW HaMpsHXeHUs,
CHMWXKaeTCA HarpeB M akyctudeckuid wym Afl, 4TO yBenuMuMBaeT CPOK €ero Cnyxobl.
CuHyCHble (hnbTpbl YCTaHABNMBAKOTCS B HENOCpeACTBEeHHOM 6rm3ocTu k MYB3.

BHumaHue! KoHgeHcaTopbl ounbTpa A0MmKHbI ObITb B Lieny No HanpaenieHuto k AL
PekomeHayemble napaMeTpbl CUHYCHBIX OUNbTPOB NpUBEAEHbI B Tabnuue 2.8.
Ta6nuua 2.8 — NMapameTpbl ANA noa6opa CUHYCcHoro ¢gunbTpa

Moandukaums Tok hmnbTpa, A MH.quTVIBH:;(F:: cunbTpa, EMKOCT; :E:Ianpa,
OBEH N4YB3-K25-b 2 24,00 1,0
OBEH N4YB3-K37-b 4 20,00 1,0
OBEH N4YB3-K75-b 6 16,00 3,3
OBEH N4YB3-1K5-b 8 12,00 3,3
OBEH N4YB3-2K2-b 10 9,50 4,7
OBEH N4YB3-3K7-b 16 7,60 4,7
OBEH N4YB3-5K5-b 25 4,70 6,8
OBEH N4YB3-7K5-b 32 5,60 6,8
OBEH N4YB3-11K-b 50 3,60 10,0
OBEH N4B3-K37-B 2 16,30 1,0
OBEH NYB3-K75-B 4 12,40 1,0
OBEH N4YB3-1K5-B 4 9,20 3,3
OBEH N4YB3-2K2-B 6 7,50 3,3
OBEH N4B3-3K0-B 8 6,20 4,7
OBEH N4B3-4K0-B 10 5,30 4,7
OBEH N4YB3-5K5-B 12 4,10 6,8
OBEH N4YB3-7K5-B 16 3,60 6,8
OBEH N4YB3-11K-B 25 2,50 6,8
OBEH N4B3-15K-B 32 2,00 10,0
OBEH N4B3-18K-B 40 1,50 10,0
OBEH N4YB3-22K-B 50 1,30 10,0
OBEH N4B3-30K-B 60 1,30 10,0
OBEH N4YB3-37K-B 90 0,80 10,0
OBEH N4B3-45K-B 90 0,70 10,0
OBEH N4YB3-55K-B 110 0,63 16,0
OBEH N4YB3-75K-B 160 0,40 16,0
OBEH N4YB3-90K-B 180 0,33 16,0
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2.6 Bbi6op cpeact 3awmTbl MYB3 npu ynpaBneHun rpynnoun Al

Cepusi npubopos MYB3 ponyckaiT ynpasneHue rpynnov AL, NOAKOYEHHBLIX MO
CTPYKTYPHOW CXeme npuBoaa Ha puUcyHke 2.2.

Datuuk (6)

ABTOMaTU4YECKMIA BbIKITIOYATENb
WIN MarHUTHbIA KOHTaKTOP (7)

1 —¢
}

y
AL
2
) 2

RU4 RU1

KomnoHeHTbl naccuBHOM RU5, RU2
3aLmThl OT
nepeHanpsbxeHui (8)

RUG RU3

BbixogHoin
$unbTp (9)

oo
oo

Tanr
S
T
haard

AnekTpoaBUraTeny

PucyHok 2.2 — CTpykTypHas cxema npuBoja AnA ynpasneHusa rpynnon A[l

B cnyvyae Heo6xoOMMOCTU pasfenbHOW TOKOBOW  3aluTbl WX KOMMYyTauum
Bpawatowmxca Al Ha Bbixoge MUYB3 npumeHsioTca  anemeHTbl (8), KoTOpble npwu
pa3MblkaHUM B NPoM3BONibHOW (hase Toka Bo3byxpatoT OC camomHayKuMn B oGMOTKax
ctatopa All (nepeHanpsixenune). [Ans npepoTtepalleHns npobos IGBT-mogynsa MYB3, B
KavyecTBe 3aWuTHbIX KoMnoHeHToB RU1 - RU6 gna kaxgoro ALl, cnegyeT nNpuMeHATb
BapUCTOPbI MO CXeMe COeaAMHEHUs «3Be3aa 0e3 HelTpanu»:

—  Ang HanpsbkeHust nutatowen cetu: 3 x 220 B, mogndukaumm OBEH MN4YB3-x-b —

€ knaccudukaumoHHbiM HanpsxkeHnem 390 B (kop 391),
—  Ang HanpsbkeHust nutatowen cetu: 3 x 380B, mogudmkaumm OBEH MNMYB3-x-B — ¢
KnaccuukaumoHHbIM HanpsixeHvem 470 B (kog 471).

OnemeHThl (8) 4OMKHBI UMETb TPEXMNOMOCHOE UCTNIOMNHEHME U OTKIIOYaTh OAHOBPEMEHHO
Bce Tpu dasbl ALl, npy neperpyske B Nobon n3 HMx. AnemeHTol cxemsl (8), (9), (10) cnegyet
pacnonaraTb B HEMOCPeACTBEHHOW Gnn3ocTu Apyr K Apyry v K Beixoay MYB3.
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B kauyecTBe nporpammHoi nopaepxku GesaBapuiiHoM kommyTauum ALl cnepyet
BkntounTb yHKUmm MYB3 «3AMYCK C XOOA» B napametpe 1-73(1) n «KOHTPOIIb
MNEPEHAMPAXXEHUA» B napameTpe 2-17(2).

2.7 BbIGOp MOHTaXHbIX WKacoB

Ons 3awutbl nNpeobpasoBatens U LONOMHUTENBHOrO 06OPYAOBaHWSI OT BHELUHUX
BO3[ENCTBUI, PEKOMEHAYETCS MOHTUPOBaTL 0O0PYAOBaHME B LUKA® CO CTENEHbLIO 3aLUUTHI
IP66. PekomeHayemble rabaputbl wkadoB ana pasmelleHus MYB3, npeacrtaeneHbl B
Tabnuue 2.9.

Ta6nuua 2.9 — BbibopoB wkadoB Ans pa3mMeLieHUs o6opyaoBaHUA

Nn4yB3 MoHTaXHbIN LWKad
Tvn MuHuManbHble PekomeHayeMble CrteneHb
Moaudpukaumn Kopnyca rabapuTbl, MM ra6apuTb¥, MM 3aWmThI
OBEH M4B3-K25-b 1 150x250x200 300x300x250 IP66
OBEH M4YB3-K37-b 1 150x250x200 300x300x250 IP66
OBEH M4YB3-K75-b 1 150x250x200 300x300x250 IP66
OBEH M4B3-1K5-b 1 150x250x200 300x300x250 IP66
OBEH M4B3-2K2-b 2 150x300x250 300x350x250 IP66
OBEH M4B3-3K7-b 3 150x300x250 300x350x250 IP66
OBEH M4B3-5K5-b 4 150x350x300 300x400x300 IP66
OBEH M4YB3-7K5-b 4 150x350x300 300x400x300 IP66
OBEH M4YB3-11K-b 5 250x450x300 350x550x400 IP66
OBEH NM4B3-K37-B 1 150x250x200 300x300x250 IP66
OBEH M4YB3-K75-B 1 150x250x200 300x300x250 IP66
OBEH INM4B3-1K5-B 1 150x250x200 300x300x250 IP66
OBEH M4B3-2K2-B 2 150x300x250 300x350x250 IP66
OBEH INM4B3-3K0-B 2 150x300x250 300x350x250 IP66
OBEH M4B3-4K0-B 2 150x300x250 300x350x250 IP66
OBEH INM4B3-5K5-B 3 150x300x250 300x350x250 IP66
OBEH M4B3-7K5-B 3 150x300x250 300x350x250 IP66
OBEH NM4B3-11K-B 4 150x350x300 300x400x300 IP66
OBEH M4B3-15K-B 4 150x350x300 300x400x300 IP66
OBEH INM4B3-18K-B 5 250x450x300 350x550x400 IP66
OBEH M4B3-22K-B 5 250x450x300 350x550x400 IP66
OBEH INM4B3-30K-B 6 350x600x300 400x700x350 IP66
OBEH M4B3-37K-B 6 350x600x300 400x700x350 IP66
OBEH NM4B3-45K-B 6 350x600x300 400x700x350 IP66
OBEH M4B3-55K-B 7 400x650x450 600x800x550 IP66
OBEH INM4B3-75K-B 7 400x650x450 600x800x550 IP66
OBEH M4B3-90K-B 8 500x800x450 700x1000x550 IP66
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2.8 Cucrtema ocHoBHoro/pesepBHoro nutanusa N4YB3

[na noBbileHusi HagexHoCcTM n paboTocnocobHocTM anekTponpueoda ¢ YB3, B
YCINOBWSIX HEBLICOKOW CTabunbHOCTM paboTbl OCHOBHOW MUTAlOWEN CETU, PEKOMEHOYETCS
NPUMEHEHNe CUCTEMbI OCHOBHOIO/pe3epBHOro NUTaHus. B kayecTBe UCTOYHMKE OCHOBHOIO
nuTaHua  mcnonb3dyetca opHodasHas/TpexdasHas ceTb. B kayecTtBe pesepBHOro
MCTOYHMKA MUTaHWUSA MOXET MCMOMb30BaTbCH, aBTOHOMHbIN U M30NIMPOBAHHBINA MO BbLIXOAY,
UCTOYHUK MNOCTOsAHHOro Toka «DC+; DC-», nmwoboro TMna, ¢ coBmecTuMbiMuM ¢ YB3
HOMWHAmMNbHBLIMN 3HAYEHUAMW HanpskeHus U MolHocTn. [puyem, paboTocnocobHocTb
MYB3, c HeorpaHM4YeHHbIM BpeMeHeM paboTbl, aBTOMATUYECKU COXpaHAeTcs npu
NooYepefHOM NUTaHWM OT OAHOrO WX HUX, TaKk U OAHOBPEMEHHOM MUTaHUM OT 0BoumX
MCTOYHMKOB, a8 KOMMYTaLMsA B 3MeKTPUYECKON cxeme He Tpebyetcs. Cxema noaknoYeHus
npvuBeaeHa Ha pucyHke 2.3.

e

n4yBe3
L= u PUN
L2—— L2 \J DC+ DC-
L3—{ L3 w
VD

PE— PE nn

Udc+tT——m

bl B

Udc- | ——— Y Y

PCO/PMO

PUI — pe3epBHbIA NCTOYHUK MUTaHWS;

PCO/PMO — peakTop ceTeBON/MOTOPHbIN OQHO(a3HbIN;
VD — BEHTWIb NONYNPOBOAHWKOBLIN (Anoa);

MM - npegoxpaHuTens NNaBKkWK.

PucyHok 2.3 — Cuctema ocHoBHoro/pe3epBHoro nutaHus N4YB3
Cuctema nuTaHua akTyanbHa Ans guanasoHa mowHocTtv MNYB3, ot 0,25 po 22 kBr.

BHumaHue! KOMMNOHEHTbI 3MEKTPUYECKOW CXeMbl, B T.4. LUMHA MOCTOSHHOIO TOKa
«DC+; DC-», HaxoaaTcs nof BbICOKUM HanpsKeHWeM, onacHbIM Ans XU3HW.

16



2 [lononHuTenbHoe o6opyaoBaHue

Pacuyet napameTpoB pe3epBHOro uctouHuka nutanus (PUM) gna NM4YB3:
1. HomuHanbHasa mowHocTb Harpy3sku PUM, PH.pun (kBT):

PH.pyn =2 1,2 x Pnys,

roe: Pnus — nacnopTtHas mowHocTb MYB3 (kBT).

2. TMpu nycke ALl, PUM gomkeH obecneunTb KpaTKOBPEMEHHYO Neperpysky no TOKy
Ha BbIxoae, 130% B Tevenune 20 c. MapameTpbl MYB3: 3-41(3), 3-42(3).

Torpa, B nyckoBom pexume, PUM pgomkeH obecrnevnTb MOLHOCTb B Harpyske,
Pn.pun (kB1): Pmakc.pun = 1,2x 1,3 x PnyB = 1,5 Pnys.

3. HomuHanbHOe HanpsixeHune Bbixoaa, UH.pun:

3.1 Ona NYB3-x-b — UH.pun = 320B +- 10%);

3.2 [Ona NYB3-x-B — UH.pun = 540B +- 10%.
4. Ob6paTtHoe HanpsixeHue guoaa VD, UoGp:

4.1 [Ona NYB3-x-b — Uobp = 600B;

4.2 [Ona N4YB3-x-B — Uobp = 1200B.
5. OnutenbHbii Tok gnoga VD, Idc (A):  Idc = xPH.pun / UH.pyn
6. Tok amopa VD, c yyeTom nycka, Imakc.dc (A):

Imakc.dc 2 Pwmakc.pun / UH.pyn.

7. Bbibop mogndmkaumm peaktopa PCO unn PMO ocylecTBnaeTcd no BenuymHe
€ro HOMMHAnbHOrO TOKa, Ip, 3HayYeHue KOTOpPOro AOMKHO ObiTb OOMblue BEnUYMHbI
AnuTenbHoro Toka anoaa ldc:

Ip 2 Idc.
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3 Beop NM4YB3 B akcnnyaTtauuto

3 BBop N4YB3 B akcnnyaTtauuro
3.1 «BbICTPbIA CTAPT NYB3»

B coctosHumM noctaBku [MYB3 umeeT roToByld NpOrpamMMHyt0 KOHdurypauuo no
YMOMYaHU A5 TUMOBOTO MPUMEHEHUS] C PaA30OMKHYTbIM KOHTYPOM YMNpaBfeHust no
BEKTOPHOMY MpUHLMNY 1 TpebyeT Ans 3anycka Tonbko BBOAA NapamMeTpoB ucnonb3yemoro All.

Lar 1. Buibepute mogundumkaumo NMYB3 B cOOTBETCTBMM C TUMOM MUTaOLWEN CETU U
HOMWHanbHbIM TokoM ALl no anropuTmy BbiOopa B pasgene 1.

LWar 2. BeinonHuTte BHewHWe noakntoyenus k MNYB3: nutarowen cetn n ALl cornacHo
TpeboBaHuam P3, coeanHuTe NPOBOAHMKOM KneMmbl 12 1 27 n BKIIOYMTE NUTAHKE.

War 3. Beeaute B [MYB3 3HayeHuss nNacnopTHbIX [AaHHbIX 3rekTpoaBuraTensi
(Tabrnvua 3.1).

Ta6nuua 3.1 — NMapameTpbl 3nekTpoaBUraTens

HaumeHoBaHue napameTpa Kop napameTpa 3HauyeHue
MowHocTb, KBT (KW) 1-20 MacnopTHoE
HomunHanbHoe HanpsixeHue, B (V) 1-22 MacnopTHoe
HomunHanbHas vactoTa, 'y (Hz) 1-23 MacnopTHoEe
Tok anektpogsuraTens, A 1-24 MacnopTHoe
HomunHanbHas ckopocTb, 06/MuUH (rpm) 1-25 MacnopTHoEe

MpumevaHuna

A) Pepaktuposanue 1-20...1-29 pekomeHayeTcs NpoBoAUTb B COCTOsiHUM «CTon» U
HEMNoABMKHOM poTope.
B) B napameTtpax, 3HauyeHWs KOTOPbIX HE YykasaHbl B Tabnuue, uWCnonb3yoTcs
3HAYEHUS MO YMONYaHMIO».
Lar 4. MNpoeeagute aBTOMaTU4ECKyto agantaumio anekrtpoasuratens (AAL).
4.1 YcrtaHosute ana napameTpa 1-29 sHaueHune (1) — «BknounTb nonHyio AA»,
nmbo (2) — «BknounTb ynpolueHHyto AAO».

4.2 HaxXmute KHOMKy — Ha XKKW nosiButca coodbuieHne «Press Hand On».

4.3 Haxmute KHonky E ans 3anycka npouecca AAL.
4.4 Tlocne aBTOMATUYECKOro BLIMOSIHEHUS MOCNEA0OBATENBLHOCTM Onepauuin Ha
KK nosiButcst coobuieHune «Auto Motor Adapt OK. Press OK».

4.5 ABTOMaTtu4eckas agantaums 3aBepLuaeTcs Nocne HaxaTus KHOMKK @
MpoBeaute npobGHbIN nyck MYB3 ¢ AL.

Haxmute kHonky E] 3aTem Ha JIMNO3 ynpasnsanTte ckopocTtbio Afl.

Mocne onpoboBaxusi MYB3 rotoB k paboTe MnNKU JanbHeMWeMy NPOrpaMMMPOBaHMIO
ANS NPVYBOAOB Pa3fNYHbIX MEXaHN3MOB.
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3 Beop MN4YB3 B akcnnyaTtauuto

3.2 UHnumanusauma (copoc napameTpoB Ha 3aBOACKUE

3Ha4YeHus)
V|HMLI,I/IaﬂI/I3aLIMIO napameTpoB MOXXHO NPOBECTU OBYMA cnoco6amu.
Cnoco6 1 — npumeHsieTcs Npu Heo6xoAMMOCTM rpynnoBoro c6poca Ha

3aBOACKME 3Ha4yeHUA MapamMeTPoOB MPOrpaMMHOW KOHdMrypaumm, B T.4. Npu
HeU3BeCTHOM Kofe naporss gocTyna:

1 Ha JlNO3 o6ectouyeHHoro MYB3 ogHOBPEMEHHO HAXMUTE KHOMKM @ 7] @;

2  Y[{epXvBasi KHOMKW B HaXXaTOM COCTOSIHUM, NofdanTe nuTaHne Ha npubop 1 Yepes
5...10 cek oTnycTUTe KHOMKM MOCHe XapaKTepHOro Lwenyka ot cpabaTbiBaHWs
BCTPOEHHOrO pere;

3 C6bpocbTe mMurawLlyl 3awmTy & n coobuieHve «AL 080» Ha XKW Haxatnem

KHOMOK @ n @

4 T14YB3 npuBOAUTCA K COCTOSHUIO MO YMOSMYaHUIO 3a UCKITHOYEHWEM napamMeTpoB
cBa3n (rpynna 8-3x) n cnpaBoyHbIX NapameTpos (rpynna 15-0)*.

Cnoco6 2 — npumeHsieTcss Npu Heo6XoQMMOCTM rpynnoBoro cb6poca Ha
3aBoOACKME 3HAYeHUsl NapaMeTPOB NPOrPaMMHON KOHUrypauum.

1 MNopgkntounte nutaHue MYB3;

2 HaxaTuem KHOMKM nepeseaute kypcop «CTaTyc» B nosuumio «[OnoBHe
MEHIO»;

3 Haxwumas yctaHosuTe B nesoM yrny KK Homep rpynnbl napameTpos —
14 -*%;

4 H .E 4
aKMUTE KHOTKY @ 3aTem ..“ ycTaHoBuTe napameTp 14-2*;
H @ ..sl.E )
5 aKMUTE KHOTKY , 3aTEM ycTaHoBuTe napameTp 14-22;
H .ﬂ E
6 axmmTe @ 3aTem ./. B 3aTEMHEHHOM paspsife 4Yucna ycraHoBuTe

3HayeHue 2;

Haxmute :
Otkntounte nutanue MNYB3;
Mocne noracaHua XKW nosTopHO nopjanTte nutaHne Ha [M4YB3. Ha XKW

O 00 N

nosiensietcs coobuieHne «AL-080» 1 muraeT nHaukaTop ;
10 WMHuumnanusaums 3aBepluaeTcs nocne cbpoca sawutsbl 1 coobiyeHms «AL-080»

nyTemM HaXxaTtua KHOMOK @ n )

11 M4YB3 NpmMBOAUTCS K COCTOSIHMIO MO YMONYaHWIo 3a ucknoveHvem rpynn: 0-6%,
8-3*,8-7*,15-0".
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3 Beop NM4YB3 B akcnnyaTtauuto

3.3 UHpgumkauma 3Ha4veHnn napameTpoB Ha XKU

B pexnme «ABTOMaTt» MpU KaXXOOM HaxaTuu KHOMKM Ha XKW oTtobpaxatoTtcs B
nopsigke crneaoBaHus:
YacTtoTa Ha Bbixoge uHBepTopa, (Hz) nnu nap. 16-13;
MoTpebnsiemblii Tok, (A) unu nap. 16-14;
BHelwHee 3apanwne, (%) nnu nap. 16-50;
CkopocTb BpateHus no OC, (Hz) nnn nap. 16-52;
MoTpebnsiemas mowHocTe All, (kW) unu nap. 16-10;
3apaHune yacToThbl BpalleHus, (rpm) unu nap. 16-09.

OO WN -
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4 TMpumepbl nporpaMmmMHbIX KoHdurypauumu NYB3

4.1 Hacrtpowmkun NMNYB3 gna Tvna nutarowen cetn u pexxumon Al
KoHdurypaums npegHasHaveHa ans pabotel MYUB3 ¢ dyHkumsmu GesygapHoro

rnoaxeaTa CKOPOCTV U ralleHusi nepeHanpsikeHUin B AUHaMUYECKUX pexumax pabotbl AL
Nno UCXoAHbIM AaHHbIM B pasgene 1.1 HacTosLero pykoBoACTBa.

TexHu4yeckue napameTpbl ALl:

a) Tun: 4A90L4;
6) HanpsxeHue nutanus: 3x220 B;
B) MowHocTb: 2,2 kBT;
r) HomuHanbsHas yactoTa: 50 Ny;
) HoMuHanbHbI TOK: 8,7 A;
e) HomuHanbHasa ckopocTb: 1435 06/MuH;
HanpsixeHue nutatoLlen cetn: ogHodasHasa cetb 220 B + 10 %, 50 Nu.
Moandukaumsa: OBEH MN4YB3-3K7-b.
MakcmumanbHas ckopocTtb BpalweHus Al: 1300 o6/mMuH.
O6ecneunTb anropuTm paboTbl ¢ hyHKLUUAMM:
a) Yaepxanusi Bana Al noctosiHHbIM TokoM 20 % B pexxume « OCTAHOBY;
©) Pasrona/zamenneHus 3a spemsi 10 cek.;
B) BeaynapHoro nogxsara BpaLuatolerocst Al npu npoBanax HanpspkeHUst NUTaHWS;
r) 3awmTel Al No TeNnoBow Harpyske;
n) 3awmTel oT nepeHanpsbkeHuii B ALl akTMBHbIM ero raweHuem B MNYB3.

Tabnuua 4.1 — NMpumep nporpammMmHon KoHdUrypaumm

Ne | Koa HanmeHoBaHue 3Hau. MpumeyaHue

1 0-06 | Tvn nuTaKowwen cetn 2 Hanpsi»kenue 200...240 B

2 1-20 | MowHocTtb ALl, kBT 2,2 [MacnopTHoe 3HaveHune

3 1-22 | Hanpsixenne ALl, B 220 MacnopTHoe 3HaveHne

4 1-23 |Yacrota AL, 'y 50 [MacnopTHoe 3HaveHune

5 1-24 | Tok A, A 8,7 MacnopTHoe 3HavyeHune

6 1-25 | HomnHanbHas ckopoctb All, 06/MunH 1435 MacnopTHoe 3Ha4eHune

7 1-29 | ABTomaTuyeckas agantaumsa (AAQ) 2 Cwm. pasgen 3.1, War 4
HacTosILLEero pyKoBOACTBa

8 1-39 | Ymcno nap nontocos A 4 CrHXpOHHasi CKOpoCTb

9 1-73 | Banyck c xoaa 1 ABTONOOXBAT BpaLleHus

10 | 1-80 | PyHKUMS Npu OCTaHOBE 1 YpepXaHue noct. TOKOM

11 1-90 | Tennoas 3awmta AL 2 OtkntoveHne no ETR

12 | 2-00 | Tok yaepxaHnus, % 20 OT HOMMHarnbHOro Toka

13 | 2-17 | KoHTponb nepeHanpspkeHus 2 CneupanbHbIi anroputM

14 | 3-03 | MakcumanbsHoe 3agaHue, 'y 453 Makc. ckopocte AL

15 | 3-41 | Bpems pasroHa, cek 10 HacTpoiika oT nyckoBoro

16 | 3-42 | Bpemsi 3ameaneHusi, cek 10 TOKa 1 nepeHanpsixeHns

17 | 4-14 | Makc. yactoTa uHBepTopa, 'y 45,3 Makc. ckopocTb

18 | 5-12 | dyHKuma umdpoBoro Bxoda, knemma 27 0 He ucnonbayetcs

21




4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.2 YnpaBneHue ckopoctbio All a0 20 % Bbilwe HOMUHaNbLHOMN

KoHurypaums npegHasHadeHa Ans ynpaBneHusi ckopoctbio  All, Bbllwe
HOMUHanbHoM Ha 20 %, C pa3OMKHYTbIM KOHTYPOM U BEKTOPHBLIM MPUHLMMNOM YNpaBneHusl.
MoxeT NpUMEHSITLCA ANs CMHXPOHHBIX ckopocTen All, Nsyne (06/mMunH) = 3000, 1500, 1000 v T.4.

[OwanasoH ynpaenenusi, ot 0 go 1,2 x NH, ocywecTtenseTca nogayen curdana (0-10B)
OT BHeLUHero noteHumomeTpa R Ha aHanoroBbin Bxoa 1, knemma 53. MNpu ckopocTtu 6onee
50 Ty HOMMHamnbHbIA KpyTAWMA MoMeHT AJ[l obecneumBaeTcsi «CBEPXMOAYNAUNEN»
MHBepTopa. orpellHocTb 3agaHHol ckopocT ALl noA HarpyskoW CHukaeTcst noabopom
KOMMEHCaLMN CKONbXeHUsl. Pene vHouuupyeT OOCTWXKEHUe 3adaHHowm ckopoctu AL vnm
BKMOYaeT gononHutensHoe obopynoBanue. NYB3 Bo3obHoBNSET paboTy B pexume OO
OTKMIOYEHUS NUTaHUS.

Tabnuua 4.2 — Npumep nporpaMmMHON KOHUrypaumm

Kopn HanmeHoBaHue 3Hau. lMpumeyaHue
0-04 PyHkuma ArB 0 Pexum fo oTKnioYeHns
0-06 Twvn nuTarowwen cetn 12 Cetb: 3x380 - 440B
0-30 EgnHuubl namepexus, 06/MuH 11 CKOpOCTb, rpm
0-32 Makc. 3HaueHne XKW, o6/MuH 900 MHaukaums ckopocTu
1-62 KomneHcaums ckonbxeHust, % 2...150 | Hactpovika TO4HOCTM

(pEKOMEHAOBAHHbIE 3HAYEHNS)

o|o|N|jof o |B|wn[=]|F

3-03 Makc. 3agaHue, 'y +60 CkopocTb 1.2 x N sync
3-16 MICTOYHUK 3aaHus 2 0 He ucnonb3syercs
3-17 MICTOYHUK 3agaHusa 3 0 He ucnonb3syertcs
4-10 HanpaBneHwe BpalleHusi 0 Mo YacoBoW cTpenke
10 | 4-14 BepxHun npegen vyactothbl, My 60 Makc. CKopocTb
11 5-10 DyHKUMST LIMGOPOBOro BXo4a, knemma 18 9 VIMNynbCHBIN MycK
12 | 5-11 DyHKUMST LIMGOPOBOro BXo4a, knemma 19 6 VIMNynbCHbIN OCTAHOB
13 | 5-40[0] DyHkuma pene 1 8 PaGoTa no 3agaHuto
14 6-10 MwuH. HanpsbkeHuve, B 0 MwuH. curHan Ha knemme 53
15 6-15 MacwTtab makcMmManbHOro curHana +60 3apgaHue ckopocTn oT R

MNpumeyaHne — [lapameTpbl He YyKkasaHHble B Tabnuue WMMEKT 3Ha4YeHust «Mno
YMOM4YaHUIO».

AnropuTtm ynpaBrneHus
1. B pexxume «Py4HoM»:
1.1 «[MYCK/OCTAHOB» — 3ambikaHueM/pa3mblkaHnem S2;

1.2 YnpaBneHue CKOPOCTbIO KHOMKa Ha JINO3.

2. B pexume «ABTOMAT»:
2.1 «[MYCK» - KpaTKOBPEMEHHbBIM 3aMblkaHuem S1, NMpu 3aMKHYTOM S2;
2.2 YnpaBneHue CKOpOCTbO0 BHELUHUM MOTeHUMoOMeTpoM R.

QO OVLVOLOR||OLLR||l©0QO
18 19 27 29 42 45 50 53 54 | [12 20 55 | (01 02 03
=E=E=E=1=1=I=I=I=1RISISISIRISESIS
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R
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PucyHok 4.1 — Cxema BHeluHUX nogkntoyeHumn NMNYB3
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.3 YnpaBneHune CKOPOCTbIO C MHBEPCHOW XapaKTepPUCTUKOWN

KoHdurypaums npegHasHaveHa Ons  ynpaeneHust ckopocTbio ALl ¢ pasoMKHYTbIM
KOHTYpOM npouecca W BEKTOPHbIM  MPUHUMMOM  yrNpaBneHuss Mo  WHBEPCHON
perynmpoBOYHON XapaKkTepucTuke, T.e. npu curHane 4 MA — BbixogHas yactoTa 50 My, npu
curHane 20 MA — pBuratenb oOcCTaHaBnuBaeTcs. B gmanasoHe BHelwHero curHana
ynpasneHusi, OT UCTOMHMKA W, Ha aHanoroBoMm Bxofe, knemma 54, ot 4 o 20 MA,
BbIXOAHAsA YacToTa M3MEHHAETCH MO NMMHENHOMY 3aKOHY, PUCYHOK 4.2.

Cxema noaknoyeHuin ansa koHdurypauum npeactaBneHa Ha pucyHke 4.3

Tabnuua 4.3 — NMporpammHas koHdurypaums

Ne Kopn HaumeHoBaHue 3Hau. lMpumeyaHue

1 3-15 NcTouHuk 3agaHus 1 2 Knemma 54

2 3-16 McToyHWK 3apgaHus 2 0 He ncnonbayetcs

3 4-10 HanpasneHue BpaLleHus 0 Mo yacoBon cTpenke

4 5-10 | ®yHKUMA undpoBoro Bxoaa, knemma 18 9 VIMNynbCHbIN NycK

5 5-12 | ®yHKuMs umdppoBoro Bxoaa, knemma 27 6 MMnNynbCHbIM ocTaHoB

6 6-22 Huskuin Tok, MA 4 Knemma 54

7 6-24 Macwtab Hu1sKoro Toka, . 50 MuvHUManbHas cKoOpoCcTb
8 6-25 MacwTtab Bbicokoro Toka, 'y 0 MakcumanbHas cKopocTb

MpumeyaHne — PokupoBka 3HayeHW B napameTtpax 6-24 n 6-25 obecneunBaet
ynpaBneHve ckopocTbto ALl N0 WHBEPCHOW pEerynMpoBOYHOM XapaKTepPUCTUKE C
pPa3oMKHYTbIM KOHTYPOM YMNpaBreHusl.

Anroputm ynpaBneHus
B pexvme «ABTOMaT»:
1 «MYCK» - kpaTKOBpPEMEHHbLIM 3aMblkaHueM S1, Npu 3aMKHyTOM S2;
2 YnpaBneHue CKOPOCTbI0 3a4aeTCcs CUrHanoM Ha aHanoroBoM Bxoae, knemma 54;
3 «OCTAHOB» - kpaTKOBPEMEHHbLIM pa3mMblkaHneM S2.

I, MA“
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PucyHok 4.2 — PerynupoBo4Has PucyHok 4.3 — Cxema BHeLIHUX
xapaktepuctuka NM4B3 noAKN4YeHMN
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.4 YnpaBneHue ckopocTtbio ALl no undpoBbIM BXoAam
(umcbpoBOM NoTEeHUMOMETP)

KoHdpurypaumss npepHasHaveHa Ans ynpasneHus ckopocTbto ALl no uudpoBbiM
BxoAaM 6e3 MCMoNb30BaHWA BHELWHWX WM MNpedyCTaHOBMEHHbIX 3adaHun un  6es
MOAKMIOYEHUsT BHELLHEro noTeHumMomeTpa.

®PyHKUMIO LMPPOBOro NOTEHUMOMETPA BbIMOMHAT: S3 - «YBennyeHne CKopoctu» u
S4 - «CHKEHME CKOPOCTU», NPU BKITFOYEHHOW PYHKUMM «PrKcaumsa 3agaHusa» - S2.

Ta6nuua 4.4 — NMpumep nporpaMmMHON KOHUrypaumm

Ne Kop HanmeHoBaHue 3Hau. MpumeyaHue
1 3-15 McToYHUK 3aaaHus 1 0 He ucnonbayetcsa
2 3-16 | UcToyHuk 3agaHus 2 0 He vcnonb3yetcs
3 3-17 McToYHUK 3apgaHus 3 0 He ucnonbayetcsa
4 3-41 | Bpems pasroHa 1, cek 3 Ot 3HaveHns 3-02 po 3-03
5 3-42 | Bpems 3ameaneHus 1, cek 3 Ot 3Ha4eHus 3-03 go 3-02
6 3-51 | Bpems pasroHa 2, cek 3 Ot 3HaveHns 3-02 po 3-03
7 3-52 | Bpems 3amegneHus 2, cek 3 Ot 3HaveHusa 3-03 go 3-02
8 4-10 | HanpaBneHwe BpalueHus 0 Mo yacoBon cTpenke
9 5-11 | PyHKUMsA umdposoro Bxoaa, knemma 19 19 Pdukcaums 3agaHus.
10 5-12 | ®yHkumsa undpoBoro Bxoaa, knemma 27 21 YBenuyeHme CKopocTtu
11 5-13 | PyHKUMSA umdpoBoro Bxoaa, knemma 29 22 CHWXeHWe CcKopocTH
QORI 0L OLO||looB
61 68 69 18 19 27 29 42 45 50 53 54 12 20 55
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2% \ 52) 53 341
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PucyHok 4.4 — Cxema BHewHUx noakntovyeHun NYB3

ANropuTtm ynpaeneHus

B pexnme «ABTOMaT»:
1 «[MYCK/OCTAHOB» - 3ambikaHnem/pa3mbikaHneM S1;
2 BknioveHne dyHkumm «Pukcaumsa 3agaHusa» - 3amblkaHmem S24
3 BkntoyeHne yHKLMN «YBENUYEHNE CKOPOCTU» - 3aMblkaHnem S3;
4 BkntoyeHne yHKUumMn «CHMXEHNE CKOPOCTU» - 3aMblkaHnem S4.

Ecnn dyHKUMA yBEnMYEHUSI/CHKEHNST CKOPOCTU, akTuBHa B TeyeHne 400 wmc,
3apaHne nameHsietcs Ha 0,1 %.

Ecnn Bxon aktmBeH Oonbwe 400 wmc,
COOTBETCTBUM C NapameTpamu rpynnbl 3-5*.
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.5 MNMopaepxaHue 3agaHHOro AaBneHus

KoHdurypauus npegHasHauyeHa AN NOAOEpXaHUs 3aJaHHOrO  AaBfeHuss C
3aMKHYTBIM KOHTYPOM MpoLecca Mo BEKTOPHOMY MPUHLMMY YNpaBreHns CKopocTbio AL

HaCOCHOW YCTaHOBKM Ha YPOBHE 3aaHus:
- B pexume otnagku «PyyHoin» - noteHumomeTpom Ha JINO3, ot 0 go 10 Gap;
- B paboyem pexmme «ABTOMAaT»- NpedyCcTaHOBIEHHbIM 3adaHnem: 4 6ap ¢ obpaTHon
CBA3blo No curHany 4 — 20 MA oT JaTyuka gaBneHus ¢ npeaenom ao 16 6ap.
CHuxeHne 3aTpaTt 3neKkTposHeprnm npu paboTte npveoda AOCTUraeTCcst BKIHOYEHUEM
YyHKUMM aBTOMATMYECKON ONTMM3aummn aHepronotpebnenns (AOJ).
Mpwu BkNtoyeHun nutanusa NYB3 Bo3obHOBRSET paboTy B pexume [0 OTKIHOHEHUS.

Ta6nuua 4.5 — NMpumep nporpaMmmMHo KoHdUrypauum

Ne Kop HanmeHoBaHue 3Hau. MpumeyaHue

1 0-04 | dyHkumsa AMNB 0 Pexum oo otkno4veHus

2 1-00 | PexvM KOHdMrypupoBaHus 3 3aMKHyTbI KOHTYp npouecca

3 3-03 | MakcumanbHoe 3afaHuve, 6ap 10 BepxHee 3HayeHve gnana3oHa

4 | 3-10[0] | MpenycTaHoBneHHoe 3agaHve 0 % 40 Pn =4 6ap

5 3-15 | cTtouHuk 3apgaHus 1 0 He ucnonbayetcs

6 3-16 | VicTouHWK 3agaHus 2 0 He vcnonbsyetcs

7 3-17 | icTouHWK 3agaHus 3 0 He vcnonb3yetcs

8 3-41 | Bpems pasroHa, cek 5 HacTpoiika ot rugpoyaapa

9 3-42 | Bpems 3ameqneHus, cek 5 Hactpolika oT rugpoyaapa

10 4-12 | HwkHun npegen ckopocty, 'y 20 PekomeHgyemasi MUH. CKOPOCTb

11 4-14 | BepxHui npegen ckopoctu, Ny 50 HomuHanbHas CkopocTb

12 6-22 | Huskuii Tok BXxoga knemma 54, mA 4 HwxHee 3HayeHMe LWKanbl

13 6-25 | MacwTab Bbicok. 3agaHusi, 6ap 16 BepxHui npegen gatyuka, Pas

14 6-29 | Pexum Bxoga 2, knemma 54 0 Tok

15 6-70 | Llkana Bbixoga 1, knemma 45 1 CwurHan Bbixoaa: 4 - 20MA

16 6-71 | PyHkumsa BbIXoga 1, knemma 45 102 | «CurHan obpaTtHon cBA3n»

17 6-73 | MuH macwTab Bbixoga 1, knemma 45, % 50 CwmeLlleHmne Bbixoga

18 6-74 | Makc macwitab Bbixoga 1, knemma 45, % 90 Makc. 3agaHve

19 | 20-00 | NcTo4HMK 0BpaTHOW CBSA3K 2 AHanoroBbI BXxog, kn.54

20 | 20-93 |lNponopuuoHanbHbln KO3ULMEHT 3 Hactporika ot

21 | 20-94 | Bpewmsi MHTErpMpoBaHus, cek 5 nepeperynnupoBaHunsi
MpumeyvaHuna

a) MapameTpbl, He yka3aHHbIe B Tabnuvue, UMEIOT 3HaYeHNs MO YMOYaHMIo.
6) CurHan 4-20mA Ha BbIxoge, k.45 nosTopsieT curHan 4-20MA Ha Bxoae, kn.54.
B) [Ins wkanel curHana exoA: 0 — 20 mA/Bbixoa: 0 — 20 MA BeecTu: 6-22(0), 6-70(0).
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PucyHok 4.5 — Cxema BHewHUx nogkniovyeHum N4YB3
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.6 NMoppepxaHue pasHocTU (Nnepenaaa) AaBreHUN

KoHdurypauums npegHasHaveHa anst noaaepxaHusl 3ajaHHON pa3HOCTM AaBeHUN Ha
BXOAEe/BbIXOAE€ HaCOCHOW YCTAHOBKW C 3aMKHYTbIM KOHTYPOM YnpasneHus ¢ dyHkumen
aBTOMATMYECKOW  ONTUMM3ALMM  SHEepronoTpebneHuss no  BEKTOPHOMY  MpuHUMNY
ynpasneHus ckopocTbio Afl.

[MNopgepxaHve nepenaga gaBneHns Ha ogHoW M3 BocbMu yctasok: AP = 1,5; 2,1; 2,8;
3,2;4,5; 4,9; 5,1 (6ap), MYB3 ocyLiecTBNAET NO CMrHanam oT ABYX OATYNKOB aABIEHUS:

Bxop Hacoca - gatuuk aaenenust 1 ¢ npegenom, go 16 6ap, 4 — 20 MA Ha knemme 53.

Bbixop Hacoca - gatuvk AaeneHus 2 ¢ npegenom, Ao 16 6ap, 4 — 20 MA Ha knemme 54.

Ta6bnuua 4.6 — NMpumep nporpammMHon KoHdUrypaumm

Ne Kon HaumeHoBaHue 3Hau. MpumeyaHue
1 0-04 | dyHkums AMNB 0 Pexum go oTknoyeHus
2 0-06 | Tun nuTawLen cetn 12 | Cetb: 3x380 - 440B, 50 'y
3 0-30 | EgnHuua namepenus, 6ap 71 | JaBneHne
4 0-32 | MakcumanbHas uHaMKaums 10 | Mhpukauusa nasneHus Ha XK
5 1-03 | XapakTep KpyTsLLiero MoMeHTa 2 OnTMmn3aums aHepronoTpebneHns
6 3-02 | MuHumanbHoe 3agaHue, 6ap 0 HwxHee 3Ha4YeHne 3apgaHus
7 3-03 | MakcumanbHoe 3aaaHue, 6ap 10 | BepxHee 3HaveHue 3agaHusi
8 3-10 | MNpepycraHoBneHHoe 3aganve, % PasHocTb AasneHus: AP
[0] S2=0;S3=0;S4=0 10 |AP1=16ap
[1] S2=1;83=0;S4=0 15 | AP2=1,56ap
[2] S2=0;S3=1;S4=0 21 | AP3=2,16ap
[3] S2=1;83=1;S4=0 28 | AP4=2,8 6ap
[4] S2=0; S3=0; S4=1 32 | AP5=3,2 6ap
[5] S2=1;S3=0; S4=1 45 | AP6=4,5 bap
[6] S2=0; S3=1; S4=1 49 | AP7=4,9 6ap
[7 S2=1;S3=1; S4=1 51 | AP8=5,16ap
9 3-15 | VictouHwnk 3agaHus 1 1 AHaroroBbIf Bxog, knemma 53
10 3-16 | NcTouHuk 3agaHus 2 0 He ncnonbayetcs
11 3-17 | IcTouHuMK 3apaHns 3 0 He ucnonb3syertcs
12 3-41 | Bpemsi pa3roHa, cek 15 | Hactpoiika oT rugpoynapa
13 3-42 | Bpemsi 3ameaneHusi, cek 15 | Hactpoiika oT rmgpoynapa
14 4-10 | HanpaBneHwve BpalleHuns 0 lMpaBoe
15 4-14 | Makc. yactoTa nHBepTtopa, 'y 50 | [MacnopTHasi CKOpPOCTb.
16 5-10 | dyHKUMA undp. BXoaa, knemma 18 8 Pa6ota/OcTaHoB, -S1
17 5-11 | DyHKuMs umdpp. BXoaa, knemma 19 16 | YcraBka, 6ut 0 - S2
18 5-12 | dyHKuMaA undp. BXoaa, knemma 27 17 | YcraBka, 6ut 1 - S3
19 5-13 | dyHKUMA undp. BXoaa, knemma 29 18 | YcraBka, 6ut 2 - S4
20 6-12 | Husk. Tok Bxoga 1, knemma 53, MA 4 MwuH. curHan Ha Bxoge 1
21 6-14 | MacwTab Hu3k. 3agaHus, 6ap 0 HwxHuiA npegen gaTyuka 1
22 6-15 | MacwTab BbICOK. 3agaHus, 6ap 16 | BepxHui npegen gatyuka 1,
23 6-16 | MNocTosiHHasa unbTpa, cek 5 [TomexoycTon4mMBOCTb, knemma 53
24 6-19 | Pexum Bxoga 0 Tok, knemma 53
25 6-22 | Husk. Tok Bxoga 2, knemma 54, MA 4 MwuH. curHan Ha Bxoge 2,
26 6-24 | MacwTab Hu3k. 3agaHus, 6ap 0 HwxHuiA npegen gaTynka 2
27 6-25 | MacwTab BbICOK. 3agaHus, 6ap 16 | BepxHuit npegen gatyuka 2
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

OKoOH4YaHue Tabnuubl 4.6

Ne Kop HanmeHoBaHue 3Hau. MpumeyaHue

28 6-26 | MNMocTosiHHasA unbTpa, Cek 5 [MomexoycTonynBocTb, knemma 54
29 6-29 | Pexwvm Bxoga 0 Tok, knemma 54

30 14-41 | MuH. HamarHmy. AOD, % 50 | MuHummsaumsa notepb B AL

31 20-00 | Nctounnk OC gns MA-per. 2 Bxog 2, knemma 54

32 | 20-93 | lNponopumoHanbHbin KO3 ULMEHT 1 Hactpovika ot

33 | 20-94 | NHTerpanbHbIn koadpuUmMeHT 20 | nepeperynuposaHus

Anroputm ynpaBneHusi
B pexvme «ABTOMaT»:
1 YcraHoBka paboTaeT B TeYEHNE 3aMKHYTOro COCTOSAHMSA Krtoya S1;

2  YnpaBneHuem cocTosiHus S2, S3, S4 nponssoanTcs Bolbop Tpebyemoro
nepenaga faeneHusi. CoctosiHue S: 0 - pa3oMKHYTO, 1 - 3aMKHYTO.

[ R 7K X7 R 7K%)
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PucyHok 4.6 - Cxema ycTaHOBKMN PucyHok 4.7 - Cxema BHELLUHUX

nogknro4veHun NYB3

4.7 «CnAwmny» pexum

«Cnawmin» pexnm B MYB3 npegHasHayeH Ansi SKOHOMWUM  SNEKTPO3HEPrUn B
cuTyaumsx, B KOTOpbix 6ecnpepkiBHasi paboTta npuBoaa 3KOHOMUYECKU He LenecoobpasHa
M ponyckarTcs NPOMEXYTKM BpeMeHW [Ans COCTosHUSA oxuaaHusa. KoHTponnep
«Cnsiwero» pexuma ynpasnsieT BKMOYeHUeM/BbiknoveHeM ALl npu BO3HUMKHOBEHMU
3afaHHbIX  YCMOBUIA  «3acbiNaHus/MpobyxaeHnsy. ANroputM  «ChsLWEro»  pexvma
ctpemutca yaepxaTe Al B pexume OXuOaHWs, Kak MOXHO AoMblue, C NOAAEPXaHWEM
3HAYEHU KOHTPONMpYEeMbIX MapaMeTpoB B paboyem auanasoHe B 3aMKHYTOM KOHType
ynpaBneHus.

B HacoCHbIX yCTaHOBKax KOHTPONMPYEMbIM MapaMeTpoM MOXeT ObiTb Tekyllee
3HayeHue pasneHus. [JaTunk OaBneHus BbigaeT curHan obpartHow ces3n anga [A-
perynsatopa.
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

Ta6bnuua 4.7 — NMpumep nporpamMmMHON KOH(Urypauum

Ne Koan HanmeHoBaHue 3Hau. MpumeyaHue
1 1-00 Pexum KoHUryprpoBaHums 3 3amMKHyTbIV KoHTYP MA-per
2 3-02 MuvHMmManbHoe 3agaHue, 0 HwxH. 3Hay. gasn., PmuH
3 3-03 MakcumanbHoe 3agaHue, 10 BepxH 3Hay. gasn, Pmakc
4 3-10 [0] | MpepycTtaHoBneHHoe 3agaxue [0], (N)% 40 | YcraBka, Pyct = 4 6ap
5 3-15 McToYHUK 3aaaHus 1 0 He ucnonb3syertcs
6 3-16 McToyHuk 3aganus 2 0 He ncnonbayetcs
7 3-17 McToYHUK 3agaHus 3 0 He ucnonb3syertcs
8 6-12 Huskuin Tok Bxoga, MA 4 MwuH. curHan Bxopga 1, kn.53
9 6-14 Macwtab H1sKkoro 3agaHus, 6ap 0 HwxHWIA Nnpegen gatyvka
10 6-15 MacLuTtab Bbicokoro 3agaHus, 6ap 16 | BepxHuit npegen garyvka
11 20-00 McTounuk OC TMAN-per. 1 Bxog 1, knemma 53.
12 22-40 3agepxka 40 «3acblinaHusiy, cek 10 | YcnoBue 1 «3acbinaHus»
13 22-41 MuH. Bpems cnsiLero pexuma, cex 10 | MuH. Bpemsi oxuaaHus
14 22-43 | Yactota «npobyxaerusy, 'y 20 | Ycnosue 1 «npobyxgeHns»
15 22-44 CHwxeHune gasnexusi, % 10 | Ycnosue 2 «npobyxaeHusi»
16 22-45 | YBenuyeHue yctaBkv aaen., % 10 | JonycTMoe dopcrpoBaHve
17 22-46 Bpemsi yBenuyeHnsi yctaBku, Cek 10 | Makc. Bpemsi dopcmpoBaHust
18 22-47 | YactoTa «3acbkinaHusy, Ny 20 | YcnoBue 2 «3acbinaHus»
QLY
18 19 27 29 42 45 50 53 54 12 20 55
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PucyHok 4.8 - Cxema BHewHuUx noakntoydeHun NYB3
AnropuTtm ynpaBneHus

1 lMpu BO3HWKHOBEHUWM YCNOBMN «3acbiNaHua» [MYB3 akTtuBmMaupyeT QyHKUMIO
dopcupoBaHusa B TeYeHne BpemeHn 22-46, npu KOTOPOM AaBMNEHWE YBENMYMBaETCH He
bonee, yem Ha 22-45 (%) oT 3HaueHus yctasku 3-10[0] (%).

2 [lo wncteveHnn BpemeHn copcupoBaHua B 22-46 Al cHwxaeT cKOpocTb A0
3HayeHna B 1-82 1 BbINONHAET AencTeune, 3agaHHoe B 1-80.

3 TMW-perynaTtop BblpabaTbiBaeT curHan owubkn, NpPeAacTaBnAOWMA PasHOCTb
yctaBku B 3-10[0] 1 TeKyLLero 3Ha4eHns curHana obpaTHOM CBA3N MO OABMEHUIO.

4 TMpw BenuuMHe ownbkm Gonee, Yem B 22-44 n oxupgaHun OGonee, yem B 22-41
BbINOMHAETCA ycrnosue «npobyxaeHusa» n MNYB3 Bo3obHOBNSET anropnt™ noaaepxaHus
AaBneHns ¢ 3aMKHYTbIM KOHTYPOM ynpaBreHus.

4.8 KoHTponb o6pbiBa peMHs

®yHKuMA obHapyxeHus o0OpbiBa peMHsi MpegHasHayeHa Ans  aBTOMaTUYecKoro
npegynpexaeHus/oTkniodeHns Al npu aBapuiHOW cuTyaumum B paboTe NpuBOAHbLIX
MEXaHW3MOB C PeMEeHHbIMW nepefadyamn, KoTopas BbIMOMHAETCA C 3aMKHYTbIM Wn
Pa3oMKHYTbIM KOHTYPOM ynpaBreHus

KoHTponnep obHapyxeHns o6pbiBa PEeMHs MPOM3BOAUT BbIYUCIIEHWE MOMEHTa
conpoTueneHust Harpy3ku Al B peanbHOM BPEMEHU U CPaBHMBAET €ro C YyCTaHOBMEHHbIM
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4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

3HayeHnem B 22-61. Npu aBapunHON cUTyaLMK, KOrga MOMEHT COMNPOTUBIIEHUST Harpysku
OKa3blBaeTCs MeHblle YCTaHOBIEeHHoro B 22-61 u BbixogHasa 4dactoTta MYB3 He mMeHee
15y, aBTOMaTMYecku BbinonHseTcs aencteune no 22-60. 3apepxkka cpabaTtbiBaHus 22-
62 npegHasHayeHa Ansi UCKIMYEHNS NOXHbIX cpabaTbiBaHWi. Ons nHankaumMm akTMBHOCTU
YHKUMM UK [ONOSHUTENBHOIO 000PYA0BaHMS UCMONb3YIOTCA BCTPOEHHOE pere 1.

Ta6nuua 4.8 — NMpumep nporpamMHoON KOHdUrypauum

Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHue
1 5-40 | Pene dpyHkumi [0] 194 | O6HapyxeH obpbIB pEMHS
22-60 | yHKUUsi oBHapyxeHus obpbiBa 1 MpenynpexaeHue «1» - Ha 3kpaH
NPUBOAHOIO PEMHs MO BbIBOAUTCS
3 | 22-61 | KpyTawmii MOMeEHT npu obpbiBe peMHsi, % 15 -
4 | 22-62 | 3agepxka pyHKUMN 0BHapPYXEHUsI 5 -
obpbIBa peMHsi, cek

4.9 YpaneHHoe ynpaBneHue no RS-485

KoHurypaumsa npegHasHadeHa ans ynpasnenus MYB3 Tonbko no uHTepdeicy RS-
485, uudposble Bxodbl He ucnonb3ylTcs. [Ons peanusauuy anroputma Heobxogumo
3afaTb BHELWHWA MCTOMHMK 3agdaHuda no uHtepdernicy RS-485 (3-15), a Takke 3agatb
ceTeBble HacTpomkm obmeHa no wuHTepdpency B 8-xx. [lpumep nporpammHon
KOH(Urypaumm npmeegeH B Tabnuue 4.9.

Ta6bnuua 4.9 — U3meHsieMble NapameTpbl KOHUrypauum

Ne Kon HaumeHoBaHue 3Hau. MpumeyaHue

1 315 MIcTOuHWK curHana 1 11 «11» — 3agaHve no nHTepdoericy RS-485

2 3-16 VIcTOuHMK curHana 2 0 «0» — HeT curHana

3 3-17 VIcTOuHMK curHana 3 0 «0» — HeT curHana

4 8-01 MecTo ynpasnexus 2 Tonbko KoMaHgHOe CMoBO

5 8-02 McTouHMK KOMaHaHoro criosa 1 RS-485: nctouHnKk koMaHaHOro crioBa
yNpaBrieHusi co3gaeTcs Yepes nopT
nocneposarensHou cea3v RS-485

6 8-30 Mpotokon 2 2 — Modbus

7 8-31 Appec ycTpoiicTtea 1 Anpec B cetn (1-247)

8 8-32 CkopocTb 06MeHa AaHHbIMU 2 9600 6ut/cek

9 8-33 | HacTpoikn 4eCTHOCTU 1 CTOMN-OUTOB 2 HeT koHTpons YeTHocTH, 1 cTon-6UT

MapameTpbl 8-31,32,33 nokasaHbl B CBOMX 3aBOACKMX 3HaYeHUsAX. VX BO3MOXHble
3HayeHus cM. n .5.1 AaHHOro pykoBOACTBA.
Anroputm ynpaBneHus
B pexnme «ABTomat»: ynpaenenue MYB3 no nHtepdelricy RS-485 ocyuiectensercs
nnbo 4Yepes KOHMrypaTop € UCMONMb30BaHNEM KOMaHZ Monst «YaarneHHoe ynpasreHuey,
nmbo € MNOMOLLbD KOMaHOHOrO CroBa, Mory4aemMoro OT MacTepa CeTW, B KOTOpOW
HaxoguTca MYB3 (Hanpumep MNJIK nnn OPC-cepeepa).

29



4 MpumepbI NporpaMmMHbIX KoHurypauuin MNYB3

4.10 MpoTnBONOXAapPHbLIN PEXUM

MpoTBONOXapHLIN pexnMm npegHasHavyeH Ans WUCMONb30BaHUS B KPUTUYECKUX
cuTyaumsx, korga Tpebyetcsi, 4TOObl ABuUraTenb paboTtan, He pearvpysi Ha BHYTPEHHWE
aBapuu. Hanpumep, ecnu NMYB3 ncnonb3yeTcst ons ynpasneHns paboTol BEHTUNATOPOB B
TYHHENAX WM NEeCTHUYHBbIX Konopuax, rae HenpepbiBHas pabota BeHTUNsTOpa
crnocobcTByeT 6Ge30nacHoOM 3Bakyaumy nepcoHarna B cryvae noxapa.

PaccmoTpum aBa BapuaHTa noXapHoro pexvma:

1) Mpwn BKNHOYEHUN NPOTMBOMOXAPHOro pexmma AL nepexoguT B coctosiHve MYCK
(tabnuua 4.10).

Ta6bnuua 4.10 — NMapameTpbl koHduUrypauum «Myck»

Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHue
1 | 5-11 | dyHKumsa umdcppoBoro Bxoaa 37 | «37» - noxapHbI pexum, knemma 19
2 | 24-00 | dyHKUMs Npu noxape 1 «1» - 3anycK B NPSIMOM HanpasneHuu
3 | 24-05 |lNpepycTaHoBreHHoe 3agaHve 100

noxapHoro pexuma, %

2) lMpun BknioveHuUn noxapHoro pexuma ALl nepexogut B coctosHue OCTAHOB
(Tabnuua 4.11).

Ta6nuua 4.11 — NMapameTpbl koH(Urypauum «OctaHOB»

Ne | Komg HanmeHoBaHue 3Hau. MpumeyaHue
1 | 5-11 | ®yHKums umcpposoro Bxoga 37 [ «37» - noXapHbIV pexum, knemma 19
2 | 24-00 | dyHKUMSA Npy Noxape 3 «3» - 0cTaHOB Bbl6Erom
3 | 24-05 |lNpeaycTtaHoBneHHoOe 3agaHune 100
NoXXapHOro pexunMa

ANropuTtm ynpaeneHus

Mpn 3amblikaHun knemmbl 19 MYB3 nepexogut B pexum MYCK unn OCTAHOB, B
3aBUCKMMOCTU OT UCMONb3YEMOI KOHUIypaLumm.

4.11 Ucnonb3oBaHue ABYyX HAaOOpOB ANA yaAaneHHoro
ynpaBneHua no uHtepdency RS-485 n nokanbHoro
ynpaBreH1Io No CUrHany ot gat4ymka oopaTtHon CBA3U

MYB3 ocyuwecTBNsAeT ynpaBreHne HacocoM no WuHTepdericy RS-485 unu no
3aMKHYTOMY KOHTYPY OT BXOAHOro curHana knemmsbl 53 (4-20 MA, HuxHee pasnexue 0
6ap, BepxHee 16 6ap). MNepekntoveHne Mmexay Habopamu ocyLLecTBsSIeTCS OT LUdPOBOro
Bxoga (knemma 27).

KoHdpurypauus cogepxuT B cebe 2 Habopa:

1) YpaneHHoe ynpasneHue no nHtepgency RS-485

2) YnpaBrneHue no curHany oT AaTymka C 3aMKHYTbIM KOHTYPOM perynmpoBaHus.

Ons gByx 3anvcu HabopoB HEOGXOANMO:

1) YcraHoBuTb Yepes JINO nnu yaaneHHo 3HadeHus napameTpa 0-11 3HayeHne «1».

3anucbiBaem KoHdurypaumio 1.
2) YcrtaHoBuTb Yepes JIMNMO nnu yaaneHHo 3HaveHusa napameTtpa 0-11 3HayeHne «2».
3anucbiBaem KoHUrypaumio 2.

Ona  KoHdwmrypaumm 1 HeobGxooumMo 3afaTb BHELWHWMW WUCTOYHMK 33aJaHust Mo

nHTepgency RS-485 (3-15), a Takke 3agaTtb CeTeBble HACTPOMKM 0B6MeHa No nHTepdency
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B 8-xx. Ansa KoHdwurypauum 2 HeobxoonMo OTKMYUTL BHELUHWE MCTOYHMKM 3agaHus (3-
15, 3-16, 3-17). NapameTpbl aHaNoOroBoro BXoaa 3afatoTcs B 6-xx.

Ta6bnuua 4.12 — KoHdourypauus 1 (RS-485)

Ne [ Koa | HaumeHoBaHue [ 3nau. | MpumeuaHue

1 MNpoBeauTe MHMLUMANU3aumio NnapaMmeTpoB

2 | 0-10 |AkTuBHbIN Habop 9 «9» - anbTepHaTNBHAas BO3MOXHOCTb
nornepeMeHHOro NCMoNb30BaHWSA ABYX
HabopoB

3 | 0-11 | N3meHsiemblii Habop 1 «1» - oGHOBNEHWe napameTpoB B Habope
Setup1

4 | 3-15 | NcToyHuk 3agaHus 1 11 | «11» - 3agaHue no nHTepdency RS-485

5 | 3-16 |WcTo4yHuk 3agaHus 2 0 He ucnonb3syertcs

6 | 3-17 | WcToyHuk 3apgaHus 3 0 He ncnonbayetcs

7 | 5-12 | dyHkuma umdppoBoro Bxoaa 23 | «23» - BbIGOp HacTpoiiku, 61T0, knemma 27

8 | 8-01 | MecTo ynpaBneHus 2 «2» - TONbKO KOMaHAHOE CINOBO

9 | 8-02 | NcToYHMK KOMaHAOHOro crnosa 1 «1» - RS-485

Ta6nuua 4.13 — KoHdurypauus 2 (Jatumk c o6paTHOM CBA3bIO)

Ne | Kog | HanmeHoBaHue | 3nau. | MpumeyaHue

1 MNpoBeauTe MHMLMaANU3aumio NnapaMmeTpoB

2 | 0-10 |AkTuBHbIN Habop 9 «9» - anbTepHaTNBHAas BO3MOXHOCTb
nornepeMeHHOro NCMoNb30BaHWA ABYX
HabopoB

3 | 0-11 | N3meHsiemblii Habop 2 «2» - obHOBNEHWe napameTpoB B Habope
«Setup2»

4 | 1-00 |Pexum koHpurypuposaHus OC 3 3aMKHYTbIV KOHTYP ynpaBrneHus

5 | 3-02 | MwuHumanbHoe 3agaHvie 0 HwxHee 3HayeHne anana3oHa 3aaaHus,
QmuH

6 | 3-03 | MakcumanbHoOe 3agaHue 16 BepxHee 3HayeHne avana3oHa 3agaHus,
Qmakc

7 | 3-10 |[lpepycTtaHoBneHHOe 3agaHne 40

[0 |[0L.(N)%
8 | 3-15 | NcToyHuk 3agaHms 1 0 He ncnonbayetcs
3-16 | icTouHuK 3agaHus 2 0 He ucnonb3syertcs
10 | 3-17 | AcTo4HwmK 3agaHus 3 0 He ncnonbayetcs
5-12 | dyHkuma umcpoBoro Bxoaa 23 | «23» - BbIGOp HacTpowikK, 6uTO, knemma

27

12 | 6-12 | Huskui Tok aHanoroBoro Bxoaa, MA 4 MuHUManbHBIN curHan Ha Bxofe 1,
knemma 53

13 | 6-15 | MacwTab BbICOKOro 3agaHusi, M*MuH 16 | BepxHun npepen gatyvka, Qoaty.makc

14 | 8-02 | VIcTOYHUMK KOMaHAHOro crnosa 0 «0» - PYHKUNSI HE aKTMBHA

15 | 20-00 | UcTtounmk OC gnsa M- 1 Bxop 1, knemma 53.

perynvpoBaHus

AnropuTt™ ynpaerneHust

MepekntoyeHne mexay HabGopamu ocyLlecTBrsieTcsl 3aMblkaHneM knemmbl 27. Korga
KoY pasoMKkHyT, BblbpaH nepBbii Habop. 3amkHyT — BTOpol. [lepekntoyeHne
npoun3BOAMTCS NPU OCTaHOBE ABUraTensi.

Mpn Habope 1 npoucxoaut ynpaeneHve [MYB3 no RS-485. TlNpu HabGope 2
OCYLLECTBNSIETCA NOAAEPKAHNE 3a4aHUs MO CUrHanNYy AaTyvka B aBTOMATUYECKOM PEXUME.
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5 Npumepsl onpoca u ynpaenexus MYB3 no nHtepdeicy RS-485
5.1 HacTtpouku untepcpenca ceasm RS-485 Ha OBEH NM4B3

[lna onpegeneHus napameTpoB CBSI3W Ha YacTOTHOM npeobpasoBatene OBEH M4YB3
ucnonb3yeTca rpynna napameTtpos 8-**. OCHOBHble HAaCTPOWKU NapamMeTpoB 3TOW rpynnbl,
KOTOpble  OOIMKHbI
ncnosnb3yemble B NpUMepax NOAKIYEHNS BblAenNeHbl KypCUsoM.

Ta6nuua 5.1 — HacTtpowuku cesasm NM4YB3

ObITb

npousBedeHbl, cBedeHbl B Tabnuuy 5.1. HacTporiku,

O6LKe HaCcTPOMKM.

Fpynna napameTpoB Ansi KOHPUrypMpoBaHUS OGLLMX HACTPOEK CBA3N

8-01 [0-2 MecTo ynpasneHus:
[0] 0 — yugpposoe yripasrneHue U KoMaHOHOE Crl080.
1 — Tonmbko uMcpoBON: McCnonb3oBaHWe LMEPOBOrO BxoAa B
KayecTBe ynpasnsioLero.
2 — TONbKO KOMaHGHOE CIOoBO.
8-02 [0;1 MIcTOYHMK KOMaHOHOro croBsa:

(]

0 — HeT: PYHKLMSA HEe aKTUBHA;
1— RS485

HacTtpouiku nopTa. MapameTpbl Ans koHpuUrypmpoBaHus noprta MN4B3

8-30 |0; 2 lMpoTokon: ncnonb3yembin NPOTOKOM; U3MEHEHNEe NPOTOKOoMNa He
[0] BCTynaeT B cuny o oTknoveHus MNYB3:
0 — He ncnonbayeTcs;
2 — Modbus.
8-31 |1-126; Agpec ans WuHbI.
[1] [1 - 126] — pnanasoH agpeca wuHbl MNYB3;
8-32 |0-412] 3agaeT ckopocTb Nepedayn AaHHbIX nopTa (6oa).
3HayeHune BbIOMpaeTCcH U3 BapuMaHTOB:
«0» — 2400;
«1» —4800;
«2» — 9600 (N0 ymonyaHu);
«3» —19200;
«4» —38400.
8-33 |0-3[0] 3agaeT KOHTPONb YETHOCTM AaHHbIX. 3Ha4YeHue BbiOMpaeTcs u3
BapuaHTOB:
«0» — npoBepka Ha YETHOCTb (MO YMONYaHMi);
«1» — npoBepka Ha He4YeTHOCTb;
«2» — KOHMPOoJsIb YemHocmu omcymcmeyem, 1 cmomnosbit 6um;
«3» — KOHTPOJIb YETHOCTM OTCYTCTBYET, 2 CTOMNOBLIX B1Ta.
8-35 |1-500 MuHumanbHas 3agepxka peakumy (MUNIUCeKyHab):
[10]
8-36 |0,010-10,00 MakcumanbHas 3agepxka peakumm (cekyHabl). [MpeBbiweHne
[5,0] BPEMEHM 3TOW 3aePXKKM MPUBOAUT K TanMayTy KOMaHOHOro crosa.
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5.2 Appecauus peructpoB N4YB3

Onsa onpoca napameTtpos NYB3 1 nameHeHus ux No cetTu ncnonb3dyeTcs crneayoLime
NPOCTbIE NPUHLMIBLI aapecaumu:
1 Kaxpgomy napameTpy COOTBETCTBYET Ppeructp (2 perucrtpa) € yHUKarbHbIM
afpecom.
2 Appec COOTBETCTBYIOLLErO peructpa onpegensietcs no Homepy napametpa B M4YB3
no cnegytowlen popmyre:

HOMEP PEI'YCTPA= HOMEP [TAPAMETPAx10-1 (5.1)

Takum obpasom, Hanpumep, napametpy 1-00 ©ymeT cooTBeTCTBOBaTb PErucTp ¢
Homepom 100%10-1=999dec=3E7hex.

Momumo perncTtpoB xpaHawmx napameTtpbl YB3 ecTb ¥ gononHUTEnbHbIE
cnyxebHble perucTpbl. Bo-nepBbix, 3T0 KoMaHgHoe cnoBo. OHO MO3BONSET rNaBHOMY
yctponcTBy Modbus ynpaBnaTbe HECKOMbKMMU BaXHbIMU dyHKUmamm MNYB3:

- Nyck;

— OcTtaHoB npuBoAa pasnuyHbIMK cnocobamu:

— CO6poc nocne aBapuiHOro OTKIMIOYEHUS;

— Pabota ¢ pasnn4HbIMK NpeayCcTaHOBNEHHBIMU CKOPOCTAMU;

— Pabota B 06paTHOM HanpaeneHuu;

—  YnpasneHue BCTpoeHHbIM pene M4YB3.

MoMmMMoO KOMaHOHOro CroBa MCMonb3yeTcs CMOBO 3adaHus no nHTepdency RS-485,
CINOBO COCTOSIHWS, CINOBO 3HayeHWss obpaTHOW CBA3M W pErucTp MHOEKCUPOBaHWSA
napameTpoB. /Ix HasHayeHne 1 agpecauns ceBegeHbl B Tabnuue 5.2.

Ta6bnuua 5.2 - Cnyxe6Hble peructpbl M4YB3

Howmep Howmep peructpa
peructpa(l4B3) (Modbus) Hashavehue
7 6 MocnegHun kog owubkum OT UMHTepdpeiica
00bekTa AaHHbIX
WHaekc napameTpa Tvna Maccue (Hanpumep,
9 8 3-10)
50000 49999 BxogHble AaHHbIe: perncTp KOMaH4HOro criosa
npusoga (CTW)
BxogHble [gOaHHble: perucTp 3agaHums  no
50010 50009 wHTepdeiicy RS-485 (REF)
50200 50199 BbIxoAHble AaHHbIe: perucTp crioBa COCTOSHMSA
npueoga (STW)
50210 50209 BbixogHble  OaHHble:  peructp  OCHOBHOMO
Tekyllero 3HayeHus npusoga (MAV)

KomaHgHOe CnoBo 1 CroBO COCTOSIHUA NpeacTaBnsatoT cobor Habop 3HauYMMbIX BUTOB,
K KaXOomy W3 KOTOPbIX MOXHO WCMonb3oBaTb OTAenbHoe obpawerne. CTpykTypa
KOMaHZAHOro CIioBa U CrioBa COCTOSIHWS NpuBeAeHbl B Tabnuuax 5.3 n 5.4.
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Ta6bnuua 5.3 — BuTbl KOMaHAHOro croBa

5 Ilornyeckoe coctosiHme 6uta DYHKUMA KHONKK 5-1*
uT
0 | 1 (ananor)
0 MpeaycraHoBNeHHOE 3aaaHve, Mnaglumn 6ut 16
0 1
1 MpepycraHoBneHHoe 3agaHue, cTaplinii out 17
0 1
2 TopmoxeHune HeT TopmoXxeHus 5
NOCTOSIHHBIM TOKOM NOCTOSIHHBIM TOKOM

3 OcTaHoB BblGerom HeT ocTaHoBa BbIGErOM 2

4 BbICTpbI OCTaHOB HeTt BbicTporo octaHoBa 3

5 duKcaums 4acToThl HeT domkcaumm yacToTbl 20

6 OcTaHoB C 3aMefsieHnem IMyck 8

7 Het cbpoca Cbpoc 1

8 Pabota no 3agaHuo DukempoBaHHas YacTorta (3-11)* 14

9 MameHeHne M3ameHeHune ckopocTu 2 34

ckopocTu 1 (cornacHo 3-5%)
(cornacHo 3-4%)
10 [aHHble [aHHble oencTBUTENbHbI -
HeOencTBUTENbHbI

11 Pene 1 BbikntoyeHo Pene 1 BkntoyeHo (Anarior 54%)
12-13 He ucnonbaytorcs

14 | Habop1** Habop 2 23

15 | PeBepc HeTt peBepca 10

MpumeyaHue — ** AKTMBHO TONbKO Npuv 3agaHum napameTpy 0-10 3HaveHns «9».

Tabnuua 5.4 — BuTbl cnoBa COCTOAAHUSA

TNornyeckoe coctosiHue 6uta

but

0 1
0 YnpasneHue He roToBo "OTOBHOCTb K yNpaBneHuo
1 MpuBog He roToB MpuBog rotos
2 OcTaHoB BblGerom HeT octaHoBa BbiGerom
3 HeTt aBap. curHanos ABapwWiiHbIN curHan
4 HeT oTob6pakeHust owmnbkm Ha JINO Ectb oToGpaxeHue owmnbku Ha JINO
5 He ucnonb3syertcs
6 HeT Kputnyeckux aBapum OTKNYEHNE ¢ BIOKMPOBKON
7 HeT npegynpexageHus MpegynpexgeHue
8 He Ha 3agaHum (Hanpumep, pasroH) Ha 3agaHun
9 Py4Hon pexum ABTOMaTUYECKUIN PEXUM
10 BHe yacToTHoro gnanasoHa B yacTtoTHOM gnana3oHe
11 OcTaHoBneH Paborta
12 [MpuBog B Hopme OcTaHoB C aBTOMaTUYECKNM Mepe3anyCckoMm
13 HeT npegynpexaeHvs 0 HanpshkeHnn MpepynpexaeHue o HanpsPKeHUK
14 He Ha npegene no Toky [Mpegen no Toky
15 HeT npegynpexaeHns o neperpese MpepynpexaeHue o neperpese
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5.3 YpaneHHbIn onpoc u ynpaBneHme OBEH NMYB3 ¢
nomouwibio OBEH MJIK-150

B paHHOM noppasgene nokasaHbl OCHOBHble MpueMbl paboTbl MO yaaneHHOMY
ynpaenexnuio YB3 ¢ wucnonb3oBaHWEeM KOMaHOHOTO CrOBa, a TaKkKe CYMTbIBAHWSA
OCHOBHbIX NapameTpoB npubopa no uHTepdency RS-485 ans wvcnonb3oBaHus B
nporpaMmMe yrnpasneHust Uy apxmBaLum.

5.3.1 Hactpowuku MNK-150 gna cesasu c N4YB3

[na nogkntodeHust pernctpoB namsitu NMYB3 n komaHaHoro cnosa Gyaem MCMonbL30BaTh
CTaHOapTHbIA HCTpYMeHTapuii koHdurypaumm MNIK ansa ceasm ¢ Modbus-yctponcrsamu.

Banyctute CODESYS, co3gante HOBbIA MNPOEKT WU OTKPOWTE  CYLLECTBYHOLLMIA.
3angute Ha Bknaaky Pecypcbl u BeiGepute nyHKT KoHdourypauus MIK (cm. pucyHok 5.1).

% Pecypoel

B2 MofansHee NepereHHbe

B[ Gutinuorera AMALYZATION LIE 5.10.99 0305 05
H-[Z] Eubamorera IECSFC.LIE 13.4.05 15:51:23 raofa
""" m BopTiypHan

""" FoH®Hrypauwa Mk

3 K.OHPUrYpaLMa sanad

5 K.OH$UrYpaLMA TREEDN

""" m Meregxep GuSauoTer

E--Discrete input & bit[F1x]
&--Discrete output 4 bitFIx]
B--Special output[FIx]
Bl--Jnifed signal sensorSLOT)
&---|Jnifed signal sensorSLOT]
E
E
E
E

2| nifed signal sensorSLOT]
3| nifed signal sensor[SLOT]
- ANalog oUtpULFIX]
A nalog output]FIx]

MeHea®Ep NapameTpoe

""" Q MerHenxep npocMoTpa

""" ﬁ HacTpafiku uenssoil nnardoprel
""" @ NNk-Epayzep

""" 3% Pafiouad ofinacTe

""" @ Unpoean TpaccuHpoeka

PucyHok 5.1 — Koudurypauusa MNMIK

B oTkpbiBWweMCcA crieBa okHe koHdwurypaumm MNJ1K npaBon KHONKOW «MbILLN» HaXMUTe
BEPXHIOIO Haanucb. Hanpumep, npu ucnonbsoBanum [MJ1K150-220.U-M aToii Hagnucbto
6ynetr PLC 150 U. B OTKpbIBLUEMCS KOHTEKCTHOM MeHI0 BblGepuTe NyHKT [o6aBuTb
MopanemeHT, a B NOABMBLLUEMCS HOBOM KOHTEKCTHOM MeHto — NyHKT ModBus (Master).

: HES
I Hacrpoiicu | Mapameros i

- AoBaEHTE MoA3NEMEHT Stakistic,..
- Button...
B--Spec BBIMMCNATE aapeca Universal network module. ..
) ModBus (Master)...
E--Lnifed DCOM (Master). ..
Bl nifgq  emwposate crkec OWER {slave)...
EH--_nife OWEN (spy)...
B--nife0rsrgrarsensoreseoT] Owen (Master)...
MadBus (slave). ..
B--Analog output[FIX] 32bit signed constant. ..
B--Analog output[F <] Float constant. .
16bit signed constank. ..
archiver. ..,

PucyHok 5.2 — lo6aBneHue nopanemeHTa ModBus Master
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Takum o6pas3om, Bbl gobaBnsieTe B koHdUrypaumo mogynb o6MeHa AaHHbIMU Mo
npotokony ModBus. [Ins onpoca moayrnen v Opyrmx YCTPOWCTB MO CETU C MOMOLLbIO
[aHHOro NpOTOKONa KOHTPOep AOMmkeH ObiTb BeayLum npubopoM, TO eCTb MacTepoM
CeTu, YTO OTpaKeHo B Ha3BaHuKM JobasneHHoro moayns ModBus (Master).

3ametum, uto MYB3 obwaetcsa ¢ MJIK no uHTepdency RS-485. lMoatomy B
napameTtpax noganemeHta ModBus Master 3ameHum 3HayeHve napameTpa
mcnonb3yemoro uHtepdgerica Debug RS-232[Slot] Ha RS-485.

Eb-PLC 150 U
e--Discrete input 6 bit[FIX]
—Discrete output 4 bit[FIX]
—apecial output[FIX]
~Unifed signal sensor[SLOT]
~Unifed signal sensorSLOT)
~nifed signal sensorSLOT)
~|Unifed signal sensor[SLOT]
~Analog output[FIX]
~Analog output[FL<]
~MadBus (Master)[VAR]
b AT %QD9.0: DWORD; {* Last address *) [CHANNEL (Q))
- AT %0OW. 1 WORD: [* Last error =) [CHANMNEL (Q)]

e DO e DO e OO e SO e DO s DO ey OO i |

0

3aMEHHTE INEMEHT Debug R3-232
EbIMHMENATE aapeca

KonvposaTe Chrl+C

PucyHok 5.3 — NapameTpbl ao6aBneHHoro moaynsa ModBus Master

PasBepHuTe nyHKT ModBus (Master), HaxxaB NeBON KHOMKOW «MbILLNY» HA 3HAYKe «+».
Bolaenute nyHkt RS-485 [SLOT]. 3atem 3angute Ha Bknagky Mapametpbl Mogyns,
pacnonoXeHHyl0 B BEpXHeW 4YacTu npaBoOro OKHa Ha 3kpaHe. Ha pucyHke 5.4
npeacTaBreHbl peKOMeHAyeMble 3HAYeHUs! napamMeTpoB obMeHa no cetn (cMm. Tabnuuy
5.1), koTopble HeOoGXOAMMO YCTaHOBUTb. BbibepuTe HyXHble 3HA4YeHUs W3 CMUCKOB,

BblNagalowmnx npn HaXxXaTtnum Ha KHOMKU i |
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MHoeke | Mraa | JHAUEHHE Mo yracuy. | Fed K.
1 Communication speed =] 11520

2 Parity MO PARITY CHECK x| MO PARITY CHECK

3 Drata bits g bits x| 2 bits

4 Stop lenagth One stop bit x| One stap bit

) Interface Type RS485 x| R5485

G Frame oriented ERIL = ASCH

7 Framing time ms 0o 1] 1]

a Wisibility Mo =] Mo

PucyHok 5.4 — Hactpoika ceTeBbix NnapameTpoB aAns nogknto4veHus NYB3 B

npoekTe MJK

OTHOCUTESBLHO YCTaHOBOK MO YMOMYaHUIO U3MEHSIHOTCA NMapameTpbl, BblAeNeHHbIE LIBETOM:

— Communication speed (ckopocTb 06meHa) 115200 — 9600 6uT/c;

—  Frame oriented (nogtun npotokona cesan) ASCII — RTU.

[ns Toro, 4ToObl CAMOCTOSITENBHO HACTPOUTL CMUCOK 1 dhopmaT nonyyaembix ¢ MYB3
AaHHbIX, HAXXMUTE NpaBoOWN KHOMKOW MbIuKn Ha nyHkTe ModBus (Master), B nosiBusemcs
KOHTEKCTHOM MeHIo BbibepuTe nyHKT [lo6aBuTb MoaanemeHT, a 3atem moaynb Universal

Modbus device (pucyHok 5.5).

3--PLC 150U

@--Discrete input 6 bit[F1X]
E--Discrete output 4 bit[F1X]
B--Special output[F1<]
B--nifed signal sensor[SLOT]
E--Unifed signal sensor[SLOT]
B--Unifed signal sensor[SLOT]
#B---Unifed signal sensor[SLOT]
E---Analog output[FIx]

E

us (Master)VARI
- AT %009 0 BCTABMTE JNEMEHT

AoBaEnTs MoganeMeHT

- AT Y91
RS-485- 1 [SL BeI4MCnATE ajpeca

Bripesate

KonmpoeaTe

¥AaNHTE

P A RIRIEL £
Universal Modbus device. ..
OWEN_MYAS...
OWEN_MYLIS...
CWEMN_MDYY..

Chr+C

PucyHok 5.5 — lo6aBneHue mogynsa Universal Modbus device

Beigenute nossusmiica modynb Universal Modbus device [VAR], 3atem otkponTe
OKHO ero CBOWCTB, BblbpaB Bknagky MapameTpbl Mogyns (cM. pucyHok 5.6). MNepBbie Tpu
MyHKT@ MOXHO OCTaBWUTb 6€3 M3MEeHeHWl, T.K. OHU OMNWCbIBAKT NapameTpbl CBA3WN MO
Ethernet, B To Bpemsi kak INMJIK ceasbiBaeTcsa ¢ MNMYB3 no nHtepdeiicy RS-485. Heobxoammo
BbicTaBuTb B NapameTpe NetMode 3HaueHue Serial, a Takke 3agaTtb agpec MYB3 B nyHKTE
ModuleSlaveAddress. CornacHo Tabnuue 5.1 — ero agpec 1. OcTanbHble napameTpbl
MOXHO OCTaBWUTb B TOM BMAE, B KAKOM OHW NpeAcTaBrieHbl Ha pucyHke 5.6.
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MHaeks | Mma | 3Ha4EHHE | [T yrAouT. | FAH. | M akc.
b odulel P 10:0:0:223 10:0:0:223

2 bd 3% tirmeout 150 150 10

3 TCPport R0z A0z

4 Mettdode Serial = Serial

5 ModuleSlavedddress 1 1 I 285

E Wiork miode By poll tirme =] By poll time

7 Falling tirme ms 100 100 10 10000

g Wisibility Ma = Mo

9 Amaount Fepeat 0 I} I} 100

10 Byte Sequence Trace_mo... =] Trace_mode

PucyHok 5.6 — NMapameTtpbl moaynsa Universal Modbus device

Tenepb HeobGxogumo [06aBWTb B MOAYMb Te€ NepeMeHHble (PerucTpbl), KOTopble
B paccmaTtpusaemom npumepe [MJIK c [M4B3
obMeHnBaeTCsa cnegyoLMMN NapaMmeTpamMm:

nnaHupyeTcst onpawuBate MO CETW.

—  KomaHgHoe crnoBo;
—  CnoBo COCTOSIHUS;

— CnoBo 3agaHusa YacTtoTbl No RS-485;

— CnoBo onpoca 4yactoTbl o RS-485;

— BbixogHasi yactoTa, 'y (16-13);

—  BbixogHas mowHoCTb perynupoBanus, kBT (16-10);

— Tok gBuratens, A (16-14).

[Ona pobaenennst perncrtpa Haxmute npasown kHonkow Ha Universal Modbus device
[VAR], 3aTeM B KOHTEKCTHOM MeHI0 BblibepuTe nyHKT [Jlo6aBuTb MNMopanemeHT, a 3aTem
Register input module (cm. pucyHok 5.7).

B--ModBus (Master)[VAR]

RS-485.1[SLOT]

AT %QD9.0: DWORD, (* Last address ) [CHANNEL (&3]
AT %QW.1 WORD; [ Last error *) [CHANNEL ()]

{Universal Modbus device[VAR]

e AT %QBY.1.00 BYTE; (* Ca

BCTaBHTE ZneneHT

',‘J'l:lf:-l-E!E:l'WTl:- MoA3NEMEHT

BEIMMCNATE aapeca

Brlpesarte Chrl+3
KonMpoEaTE Cerl+C
BCTaEMTE Chrl+y
¥ AanHTE Del

& bit input module. ..
& bit oukput module...

Register output module, .,
32hit input madule,
32hit output rmadule. ..
Real input module. ..

Real output module...
String input modul. ..
Skring Oukput module..

PucyHok 5.7 — [lo6aBneHne BXxogHoOM nepemMeHHou B hopmMaTe permcrpa

Ins nobasneHns pernctpoB nepefdadn aaHHeix ¢ MK Ha MYB3 (komaHaHOE CroBo U
CrnoBo 3afaHus 4actotel no RS-485) ucnonb3ynte anemeHT meHio Register output

module.

Mocne nobaBneHnst HyXKHOrO YKCna PErMcTPOB Y Ha3HAYEHUsI UM UMEH KOHpUrypauus
MJIK npumeT BUA, NOKasaHHbIA Ha PUCYHKe 5.8.
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AT %OW3 1 WORD; {* Last error *) [CHANMNEL (Q1)]
RS-485-1 (" MHTepdedc cBAzW ™) [SLOT]

-] R_egisterinputmodule[VAR]
L Pwh AT %IW9.15 0 WORD; [* BuboaHas MollHocTs MHUB ™) [CHANNEL (1]

PucyHok 5.8 — Kondurypauusa MIK nopn sapauy
[na kaxgoro permctpa Heo6Xo4MMO HacTpoWTb NapameTpbl agpecaumn U yHKLUK
onpoca. Agpecauus onpepenseTcs COrnacHo npasunamM, M3NoXeHHsiM B n.5.2 gaHHoro

pYyKOBOACTBa, (YHKUUM OMpoca OMnpeaensitoTcs CcorfacHo npuHumMnam paboTbl no
npoTokony Modbus.

HacTpoiikv appecaunmn ansi npvBeAeHHbIX NapameTpoB cBefeHbl B Tabnuue 5.5.
Tabnuua 5.5 — Agpecauusa Modbus onpawmBaembix napameTpoB npumepa

Aapec peructpa
HanmeHoBaHue napameTtpa ModBus ®dyHkumsa Modbus
KomaHgHoe cnoso 49999 . . .
CnoBo 3agaHna YactoTbl No RS-485 50009 Write multiple registers (0x10)
CnoBo cocTosiHMA 50199
CnoBo onpoca YyacToTbl no RS-485 50209
BbixogHas vacToTa, 'y (16-13) 16129 Read holding registers (0x03)
BbixogHasi MOLLHOCTb perynupoBaHus, 16099
KBT (16-10)
Tok geuratens, A(16-14) 16139

MpumeyaHue — bonee nogpo6Ho cm. Pl pasgen 4.7 «Mcnonb3oBaHue uHTepderica
RS-485».

Mocne nogkntoyeHns [MJIK k MYB3 B pasgene Kondwumrypaumsa MIK moxHO
HabnogaTb B peXume peanbHOro BpeMeHu n3aMeHeHne napameTpoB paboTel MYB3.
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5 Mpumepbl onpoca n ynpaenenus NMYB3 no uHtepcgency RS-485

MpumeyaHue — [lMapameTpbl B npuvMepe OTOOpPaxeHbl COOTBETCTBEHHO dopmaty
3anucu B pernctpbl. Tak 3HadeHuto nepemeHHon freq=504 cooTBeTCTBYEeT 4acTtoTa
BpaweHuns asuratens 50,4 My. MNonoxeHne OecATUYHOM TOUKU B KaXXOOM napameTpe CM. B
onucaHum nepelvleHHom B Pl M4YB3.

Er) ModBus (Master)( MpoTokon ceazn ™) [VAR]
- AT %QADY .0 DWORD, (* Last address *) [CHANMEL (Q)] =
- AT %W 1 WORD; (* Last error ™) [CHANMNEL (Q)] =0
~RS-485-1 (" MHTepdhedc ceaan ™) [SLOT]
B--Universal Modbus device (* MNpeobpazoeaTent YacToTHeIA BEKTORHEIR *) [VAR]
b AT %QBY.1.0: BYTE; {* Command (0xff - Start) *) [CHANNEL [Q)] =
Register output module (* kormangHoe cnoeo MN4YE *) [VAR]
feecomn_word AT %QWS.1.0.0: WORD; [* *) [CHANNEL (Q)] = 33916
E--Register output module (" 3agaHue no RS-485 ™) [VAR]
bfzad s AT %QWA.1.1.0. WORD: (T ™) [CHANNEL (Q)] = 16384
E--Register input module (* Cnoeo cocToAHua ™) [VAR]
fgost wiord AT %A 1.2.0: WORD: (* *) [CHANNEL (I)] = 3847
E--Register input module {* Beix dacToTa (o) *) [VAR]
b freq AT %0E.1.3.0: WORD; (* *) [CHANNEL (1] = 49153
E--Register input module (" YactoTa ("10) ™) [WVAR]
fefreg AT %IWE.1.4.0: WORD: (* *) [CHANNEL (1)] = 504
E--Register input module[VAR]
- Puwyh AT %S 1.5.00 WORD, (* BexogHas mowHocTe MNHYE ™) [CHANMEL (13] = 30
B--Register input module (* Tok aeuratena *) [VAR]
b Imotor AT %MV9.1.6.0: WORD; (* *) [CHANNEL ()] = 31

PucyHok 5.9 — Kagp pa6otbl nogkntodyeHus MNYB3 k MK 150 c oto6paxeHuem
napameTtposB N4YB3

5.3.2 YpaneHHbI onpoc 1 ynpasneHune OBEH NM4YB3 ¢ nomowbio
Lectus OPC

lMokasaHbl OCHOBHble Mpuembl paboTbl MO yaaneHHomy ynpaeneHuio [MMYB3 ¢
MCMNOMb30BaHNEM KOMaHOHOIO CroBa, @ TakKkKe CUYUTbIBAHUSI OCHOBHBLIX MapamMeTpoB
npubopa no uHTepdericy RS-485 ana ucnonb3oBaHWs B NporpaMme ynpasreHus WUnu
apxvBauum.

Lectus Modbus OPC/DDE cepBep npeaHasHayeH ans nonyvyennst aaHHbix n3 Modbus
cetn u npegoctaeneHus nx OPC unu DDE knneHtam. OPC KNMeHTOM MOXET BbICTyNaTb
nobass SCADA cuctema: Intouch, Genesis, TraceMode u gp. JNio6on OPC KNMeHT MOXeT
obmeHuBaTbCa AaHHbIMKM € MobeiM OPC cepBepoM BHE 3aBMCUMMOCTM OT Creunduku
YCTPOWCTBa, AN KOToporo paspabaTtbiBanca koHkpeTHbin OPC cepsep. DDE knueHTOM
MOXeT BbICTynaTb nobas nporpamma nopgaepxusatowas obmeH yepes DDE. Hanpuwmep,
Microsoft Excel u ap.

OPC cepBep MoxeT paboTtatb B pexume "Master" n "Slave". lNMopnepxuBaetca
paboTa B pexume Kak NOKanbHOro, Tak M YyAaneHHOro cepBepa. OTO O3HA4aeT, 4To
NPUIMOXEHUSA-KIMEHTBI MOTyT 06pallatbCsi K CepBEpPY PacnofioXXeHHOMY, Kak Ha TOM Xe
KOMnbloTEpE, Tak U Ha Apyrux KoMnbloTepax ceTu.

B paccmatpuBaemom npumepe mncnonb3oBanack 6ecnnaTtHas Bepcus Lectus OPC.
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5 Mpumepbl onpoca n ynpaeneHus MYB3 no uHtepcgency RS-485

Ona oTtobpaxeHua paHHbix MYB3 B OPC co3pagum y3en [OaHHbIX B paspgerne
Tekywime paHHble, kak nokasaHo Ha pucyHke 5.10. B nepsom y3ne 6ygeT cogepxaTtbcs
Habop perncTpoB ANs oTOBpaXeHUss HeCKONbKMX BaxHbIX napameTpos MYB3.

# Lectus Modbus OPC/DDE server 3.9 - Config.cfg

KoHdwrypausa  MsmermTe  BenonsuTe  Hactpofica  Momows

=l e r e LHS

CocroaHKe ]ﬂnr ]

WeTopuueck:

3KcnopT
mnopT

PucyHok 5.10 — lo6aBneHue y3na B Lectus OPC
Mpown3Benem HacCTPOMKM NapamMeTpoB y3na, kak MokasaHo Ha pucyHke 5.11.

JobaeuTh yaen f‘5__<|
Modbus l

Wraa yzna |PCHV_registry_opros

Onucatue |DI‘IHCaHME yzna

MogkmoveHHe Yerpoiicteo
MpArOE NOLKMOHEHKHE | Mpatokan ,W‘
Hactpoiika ... Anpec YcTpoicTea |1 dec
T 1N aaHHBI FuHkumA uTeHMA |03« | dec
ﬂ PUHKLMWA ZaMHCH ’@ dec
Onpoc [pynnoeck sanpoc [v

gz ameees LR IZ]CEK 1 | DonoarurensHo
Havanenaa paza (0.0 Z ek v MapareTpel ...

Warenme OTreHa

PucyHok 5.11 — Hactponku yana PCHV_registry_opros
B HacTponkax y3na HeoOXoAMMO HasHauuTb uMMs  y3na  (pucyHok 5.11 -
PCHV_registry_opros), 3agatb HacTpONK/ CBA3N YCTPOWCTBA:
—  MpoTtokon — Modbus RTU (cm. napameTp 8-30);
—  Agpec ycTporictea — 1 (cm. napameTp 8-31);
—  OyHkuma yteHusa — 03 (ana pernctpa);
—  ®yHKuma 3anucu — 16 (ans peructpa).
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MpumeyaHue — Bonee nogpobHo cm. PM nogpasgen 4.7.1.7 «Kogbl gyHKUuiA,
nopaepxvsaemsie Modbus RTU». Takke B 3TOM OKHE MOXHO U3MEHUTL NapameTpbl onpoca:
nepuoa 1 HavanbHyto asy.

[na HacTpoWkn napameTpoB MOAKMIOMEHWS B pasfene noAaknioyeHne Heobxoanmo
BblOpaTb BapuaHT lMpsimoe nopknioveHue (MYB3 nogknioyeH no mHTepdency RS-485).
HaxaBs Ha kHonky HacTpowka, MoxHo BbibpaTe Com-nopT anst nogknioyeHns MNYB3 k MNK.

AHanormyHelM obpa3om go6aBvMM B MPOEKT M onpedenum HacTPOWMKU MOAKMHYEHUs
ana ysna pabotel co cnyxebHbiMn cnosamu MYB3 (3agaHne no RS-485, komaHgHoe
CIOBO 1 CII0BO COCTOAHMSA). Bua aTnx HacTpoek npuBeAeH Ha pucyHke 5.12.

Wra yzna |PCHV_sIu2heb_w0rds

OrmcaHue |D MHCaHHE Y3na

Mok noyeHMeE Yerpobicteo

MNpAroe NOAKYEHHE j Mpotakon |Modbuz ATU +

Agpec yerpoictea |1 dec

PuyHkuuA vTeHuA |03 « | dec

Jﬂ PyHreumd sammcH |16 | dec

Onpac Ipunnoeoii sanpoc v

Mz m o LR @ CEX [N HonoaHKTensHo
HavansHas gasza |00 Z ek w MNapameTpel ...

Tun aaHHEI

PucyHok 5.12 — Hactpowku y3na PCHV_sluzheb_words
Mocne poGaBreHWst y3noB onpoca W yrnpaBrieHUsl HAaCTPOUM ceTeBble napameTpbl

HaXxaTUeM KHOMKM Qﬁ B oTkpbIBLUEMCSI OKHE BbIGEPEM HACTPOMKM CBSA3U, aHamnornyHble
TeM, 4YTO YCTaHOBMEHbl B rpynne Bocemb napametpoB YB3 (cm. n. 5.1 paHHoro
pyKkoBOACTBA).

[Oob6aBum B kaxabli y3en cBoM Habop nepemeHHbiX. [ns 3Toro, Bbi3BaB KIUKOM
NpaBon KHOMKM MbILIN KOHTEKCTHOE MeHIo, Bbibepem nyHKT [lo6aBUTbL NepemMeHHyr unm

I

HaXxaB Ha KHOMKY O MeHio 6bicTporo goctyna. B ysen PCHV_registry_opros no6asvnm
crneaywoLime nNepeMeHHbIe:

— YacroTa, lNy;

—  MouwHocTs, KBT;

—  Uwndposkie Bxogbl 18, 19, 27, 33. Jlornyeckune cocTosiHuS;

—  Uwudppoeoi Bxopg 29. Jlornyeckoe COCTOsIHUE;

— AnanoroBbii Bxog 53. CurHan Toka, MA;

— AnanoroBbii Bxog 60. CurHan Toka, MA;

—  WcToynuku curHana 3-15, 3-16, 3-17.

B kaxpgon Takol nepemMeHHol HeoGXxoouMo NPOU3BECTU HACTPOMKM agpecaumm u

dyHKUMA. PaccMoTpuM 3TU HAacTpowkn Ha npumepe napameTtpa 16-13 «YactoTta, u». Ha
pucyHke 5.15 npmBedeHbl HACTPONKM AN onpoca 3TON NepemMeHHOMN.

42



5 Mpumepbl onpoca n ynpaeneHus MYB3 no uHtepcgency RS-485

Mzme HHTb Ne pe mMe HHY E‘
Modbus 1

Wiia nepereHHoi |ChastulaﬁH z 1613

Onkcanme: |DnMCaHHE MEpEMEHHOE
Mpaea goctyna: v Hrenue [~ 3anmce

Mepuon onpoca: (1.0 Z cek ¥

TN NEpEMEHHON

* Tunuskpoeannan ( Peructp " MNpoussoneHas
" CraHpaprhaa ™ MepequcneHue
MaparteTpir

Tun aaHHex |'wiord ~| 26aiTs
Anpec nepemernoi |3F01 Z hes

TUNHEHPOBAHHEA NEQErEHHAN NPEGHASHAYEHE 007 ~
0fipatioTk ASHHEIX ONPEAENEHHOND TUNA [HANpUMED YWord)

P OpMET gaHHE [NOCAea0BaTEAEHOCTE GaFTOE]
ONPEAENRETEA B CEONCTEAY Y3na:

" HononHurensHo' - "Mopagok Gair" - "'CTaplmde Gaimom

; Hamenims Cirtiera

PucyHok 5.13 — Hactpoiika nepemeHHoun N4YB3 16-13 YacToTa, Ny Ansa
oTo6paxeHusa B OPC

B HacTpoikax nepeMeHHoOW HasHavyeHo umsi ans Hee (Chastota_Hz_16_13),
onpegeneHsl npaea goctyna (rpynna 16 napametpoB [MYB3 goctynHa Tonbko Ansd
YTeHWs), NMepuop onpoca, TUM MNepeMeHHOM M ee napamMeTpbl. [Ona 3agaHus onpoca
permcTtpoB yaobHO wucronb3oBaTb HacTpolky TunusupoBaHHas B pasgene Tun
nepemeHHom ¢ BbiGopom B crniucke Tun paHHbix Word. Agpec pernctpa ans napameTpa
16-13 MoXxHO paccumTtatb no gopmyre 5.1 (16-13%10-1=16129dec=3F01hex) unu B3sTb
n3 pokymeHta PI1 MYB3 lMpunoxenne B. «Apgpecauusa peructpos OBEH MYB ans
yAaneHHoro onpoca v ynpasneHns».

Mprmep HacTporikn napameTpa 3-1* npuBeaeH Ha pucyHke 5.14.

Hame HHTb Ne peme HHYID E|
Mudbusl

ma nepemerHoi: |pa|3_1 5

OnucaHme: |an:ar<ue NEperieHHoR

Mpaeagoctyna ¥ HreHus v 3amuce

Mepuoa onpoca: (1.0 Z ek ¥

Tun NEpeEHHOE

(¥ TunusuposanHan | Peruorp " Mpouzeonshan
" CTaHoapTHan " MNepeydcneHue
MaparteTper

Tun panHHer: | 'wWord - 2 Gafra
Anpec nepementol (C40 Z e

TUNUEMDOESHHAA NEPEMEHHARA NDEAHAZHAYEHE 409 -~
06patioTkM AaHHER ONPEAENEHHOND TMNA [Hanpumep Word)

P OPMET AaHHEIX [NOCNEA0EETENEHOCTE SaHTOE]
ONPEAENAETCA B CEONCTEAK Y3na:

""MonanHurensha” - "Mopagok GakT" - 'CTapldm Gaimar

ﬂ HatieHuTe OTreHa

PucyHok 5.14 — Hactponka nepemeHHon MYB3 3-15 UcTouHunk 3agaHua 1 ana
oTtobpaxeHus B OPC
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5 Mpumepbl onpoca n ynpaenenus NMYB3 no uHtepcgency RS-485

B Hactponkax napametpa 3-15 ycTtaHOBNeHa BO3MOXHOCTb 3anucu, 4TO MO3BONUT
M3MEHATb HacTPOKKy uctoyHuka 3agandusa MNMYB3 ¢ OPC. MNocne 3anycka Ha UCNOMHEHWE B
pasgene OPC DA cepsep otobpaxatoTcs Tekylime 3HavyeHust nepeMeHHbix. Kagp pabotbl
TaKoW CUCTEeMbI NoKasaH Ha pucyHke 5.15.

MepererHee I CocToaHKe rpynnkl ]

A Mt1a nepemeHod I 3HadeHMHe I Bpetaa
~f | PCHY_reqistry_opros Chastota_Hz_16_13 h04 23.06.11 130319
7 PCHY regl&try_npru:m Moshnnst kawt_16_10
vy 3 :
~ | FCHY _registry_opros. par3 16 0 23, EIE‘H 13 DS‘IS
7 PCHY _regiztry_oproz.par3_ 17 0 230611 120319
7 PCHY_registry_oproz. Potenciomet_53_16_E3 1378 23.06.11 130319
7 PCHY_regiztry_oprog. Potenciometr_B0_16_E4 1082 230611 120319
7 PCHY_registry_oproz. Sost_vhoda_29_16_F1 1 2306117 1303119
7 FPCHY_registry_oprog. Sost_vhodovl8 19 27 33 16 60 | 272 230611 130319

PucyHok 5.15 — Kagp pa6otbl y3na onpoca PCHV_registry_opros

B pexume peanbHoro BpemMeHu otobpaxatroTcs napameTpbl rpynnbl 16 v rpynnbl 3,
3afaHHole B y3ne PCHV_registry_opros. MoxHoO un3ameHutb napametp 3-15, Haxas
KHOMKY MeHI0 BbICTpOro AocTyna -~ WnW BbIGpaB B BbI3BAHHOM MPaBOM KHOMKOW
KOHTEKCTHOM MEHI0 MNyHKT 3anucatb 3HayeHne. B nossuBlIeMCs OkHe (pUCYHOK 5.16)

MOXXHO 3agaTb HOBO€ 3Ha4YeHne NaMeHAeMOoro napamMeTpa.

* JanMcaTb 3HaYe HHe @

Hraa nepereHHOM TekyWEE SHAYEHWE Hoeoe sHaueHue
PCHY_registry_opras.pal 11 21
()3 | OTreHa |

PucyHok 5.16 — U3ameHeHMue 3Ha4YeHnA napameTpa 3-15 (nepepaya ynpaBrneHus
Ha noTeHunomeTp J1MNO)
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6 Pa6GoTta c nporpammon «YHuBepcanbHbIM KoHcurypatop MN4YB»

6 Pab6oTta c nporpammon «YHUBepcanbHbIN
koHdurypaTop MN4YB»

YHuBepcanbHbI KOHbUrypaTop npegHasHadeH Ans yaaneHHoW HaCTPOMKN YaCTOTHBIX
npeobpasoBatenen OBEH [M4YB. CesA3b ¢ npeobpa3oBaTeneM OCYLIECTBASETCA Mo
nHTepdency RS-485 no npotokony Modbus RTU.

KoHdurypatop npegocTaBnseT nonb30BaTento BO3MOXHOCTb CHUTBIBAHUSI BCeX pabounx
napameTpoB npvbopa 1 3adaHusi HOBbIX 3HAYEHUA ANS M3MeHsieMbIX napameTpoB. Cnmcok
napameTpoB npubopa M AMana3oHbl UX 3HayeHur OGonee nogpobHO paccMOTPEHbI
B MpunoxeHnn A k PyKkoBOACTBY NO 3KcnnyaTaummn Ha npmbop.

[MoMMMO OCHOBHOrO MeHI0 npeobpasosaTtens, nonb3oBaTenb MMeeT AOCTYN K MEHo
BbicTpon HacTpowku (cm. pasgen 10.2 PykosoacTsa no akcnnyartaumm Ha npubop).

HononHuTtensHo B KoHdurypaTtop BKIOYEHBI MOOYIN:

— yAaneHHoro ynpaeneHusi no uHtepdency RS-485 ansa nposepku
paboTtocnocobHocT npubopa;

— YNpOLUEHHOW HacTpoWkun BCcTpoeHHoro M-perynaTopa;

— paboTbl C 3agaHvem;

— paboTbl co Bxogamu/Bbixogamu;

— HacTpOWKN CKanspHOro yrnpasneHus;

— HACTPOMKM «CMSILLEro» N «MOXapHOro» PeXnUMOoB.

Pa6oTa ¢ KoHcurypatopom nogpoGHO onucaHa B crpaeke NporpamMMHOro npoaykra.

OT3bIBbI, NPeAoXeHUs 1 NoXenaHUs No cogepXaHuio AoKymMeHTauumn Ha NMYB3 npocum
HanpaensATb Mo agpecy: support@owen.ua .
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