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BBeneHue

BBepeHue

HacTtosiwee PykoBoACTBO MO NPOEKTUPOBAHMIO NMpeAHa3HayYeHo Ansi O3HaKomne-
HMs o6CnyXMBatoLLEro NepcoHarna ¢ OCHOBaMU NPOEKTUPOBaHNS NPVUBOAOB W MpoLieaypo
nporpammupoBaHusi npeobpasoBaTtenei YactoTbl BeKTopHbIX MNMYUBXX (B ganbHelwem no
TEKCTY MeHyeMbIx «[M4YB»).

B pasgene 1 — npuBoguTCsa KpaTkoe onvcaHue CTPYKTYPHOW CXeMbl U AOMOSHM-
TenbHoro obopyaoBaHus NPMBOAOB, NOKa3aHbl NpaBuna 1 BO3MOXHOCTM ux nogbopa ans
KOHKpPETHOro YacToTHoro npeobpasoBaTtensi.

B pasgene 2 paHHoro PykoBoacTBa NpUBOAATCSA NPUMeEpPbl MPOrpaMMHbIX KOHU-
rypauui NYB ansa peleHns HeKOTOPbIX pacnpoCTPaHEHHbIX 3agay ynpaBneHus.

B pasgene 3 — npuBeaeHbl Npumepbl opraHmaanmm cesasm ¢ N4YB no cetn RS-485,
a Takke onpoca u yganeHHoro ynpasneHus npueoga c MNJ1K, SCADA - cuctembl U naHenum
oneparopa.

YcTponcTBo, NPUHUUM AENCTBUS, KOHCTPYKUMS, NMPOLECChl MOHTaXa U TeXHu4e-
CKOW 3Kcnnyatauuy npusBoga onucaHbl B AokymeHTe «[lpeobpasoBartenb 4acToTbl BEKTOP-
HbIn MYBXX. PykoBoacTBO Mo akcnnyataumm». [porpammupoBaHue MNMYB onncaHo B Ao-
KymeHTe «PykoBoACTBO No nporpaMmmupoBaHmio MNMYBXX».

M4YB Bcex WCMOMHEeHW KOMMMEKTYITCA JOKanbHOW MaHenblo onepaTtopa, UC-
nonb3yemMon Ansi NporpaMMmpoOBaHnS U MHAMKALUUW 3HaYeHUI napameTpoB paboTbl npu-
BoAa. JlokanbHble NaHenu onepartopa BbiMyCKAKTCA B ABYX UCMOMHEHUSX, pasnuyaroLLmx-
Csl HANU4YMeM/oTCyTCTBMEM NOTEHUMOMETPA.

Coxpau.l,eva n a66peBV|a1'ypb|, ucnonb3yembie B pPyKkoBoACTBe:

Al —  ACUHXPOHHbIV ABUraTenb.

AAL — ABTOMaTuyeckasi agantauuns K snekTpoaBuraTernto.

AlNB ABTOMaTU4yeckoe BO306HOBMeHNe paboTtbl (nogpobHee cMm.
P M4YB nap. 0-04)

AODd — AsTOMmaTtuyeckas onTMMu3auus aHepronoTpedneHns.

XK —  Xunakokpuctannuyeckuin nHgunkartop (Ha J1MoO).

nno — JlokanbHas naHenb onepatopa — CbeMHas nuueBas na-

Helb, NpegHasHadYeHHas ANs WHOMKaUMKU 3Ha4YeHuin napa-
MeTpoB paboTbl NpuBoga W ANs NPOrpamMMUPOBaHUS ero

paboTbl.
ocC — O6patHasi cBsi3b (3NeKTpUYECKMin curHan).
MU-perynaTtop — [MponopunoHanbHo-MHTEerpanbHbIN perynsaTop.
MnK — [lepcoHanbHbIN KOMMbKOTEP.
nnK —  [porpaMMupyemMbIi NOrMYECKNIA KOHTPOMNEP.
n4ys — [MpeobpasoBaterb YacTOTbl BEKTOPHbIN.
P3 — PykoBoacTBo no akcnnyarauuu.
PN PykoBoacTBO NO NpOrpamMMUpPOBaHMIO
UM —  WupoTHO-nMnynbcHas Moaynauus.
TP —  OneKTpoHHOEe TennoBoe pene.
u/f — BonbT-4acToTHOE UNu ckanspHoe ynpasreHne NpuBoLOM.



1 Anroputm BbiGopa moaudukaumm npeobpasoBartens yactotsl OBEH M4YB

1 Anroputm BbiObOpa moaudmkaumm npeodpasoBaTens vyac-
ToTbl OBEH N4YB

Bbibop mopudmkauum MYB npou3Bogutcs Mo BenNWYMHE HOMWHANBHOrO TOKa
anekTpoasurarens.

3HayeHne HOMUHANLHOTO
ToKa anektpoasurarens, |, (A)

KonuyecTso ¢a3 Ha Bxoae M4B

SN

C ogHodasHbIM BxogoM, 200...240 B, C TpexdasHbim Bxogom, 380...480 B,

50...60 N'y. MexnaydpasHoe (NnMHenHoe)
HanpsiXeHue Ha Bbixofe: 3 (asbl
0...240 B, 0...400 'y

50...60 Ny. MexnaydpasHoe (NnuHen-
HO€) HanpsXXeHue Ha Bbixoge: 3 da-
3b1 0...480 B, 0...400 I'y

HomMuHanbHbIN Moandukaums HoMuHanbHbIN Mogudukauns
TOK 3NEKTPO- TOK 3MEKTPO-
nsuratens, A, asuratens, A,
He Gonee He Gonee
NM4YB1xx-xxx-A NMYB1xx-xxx-B
1,2 M4YB101-K18-A 1,1 M4YB101-K37-B
2,2 MYB101-K37-A 2,1 M4YB101-K75-B
4,2 MYB101-K75 3,6 M4YB102-1K5-B
6,7 MYB102-1K5-A 52 M4YB102-2K2-B
9,5 MYB103-2K2-A 7,1 M4YB103-3K0-B
8,9 M4YB103-4K0-B
NMNYB2xx-xxx-B
11,9 M4B203-5K5-B
15,3 M4YB203-7K5-B
22,9 M4yB204-11K-B
30,7 M4B204-15K-B
36,7 M4B205-18K-B
42,5 M4B205-22K-B

MpumeyaHue — npu Beibope Moandukaumm MYB cnegyeT yuutbiBaTh TpeboBa-
H¥sa pasgena 2.2 PykoBOACTBa MO 3KcnnyaTaumu.




2 NononHuTenbHoe o6opyaoBaHue

2 [ononHuTenbHoe obopyaoBaHue

[ns 6e3aBapuiiHoro hyHKUMOHMpOBaHNA Npueoda, cuctemy MNYB-anekTpogsuratens
pekoMeHayeTCs NoAKMoYaTh No CxeMaMm, 306paxeHHbIM Ha pUCyHkax 2.1-2.2.

L
220B N
ABTOMaTH4ECKMIA
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Mnagkwe [] []
npepoxpaiuteny (2)

MarHuTHbI -
KoHTakTop (3)
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apoccensb (4)
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.......... ]
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Datumk (6) [E

- n4s

TopmosHoi
peauctop (7)

BbixogHoi
¢unbTp (8)

JnekTpoasuratesb

PucyHok 2.1 - PekomeHayemasa CTPYKTYpHasa cxema NoAKnvYeHusi NpMBoaa ¢ OQHO-
cas3HbIM BxogoM
Ons 3awmTel NpMBOAA U CETU OT KOPOTKUX 3aMblKaHWUI PEKOMEHOYETCS UCMOIb-
30BaTb aBTOMaTMYeckue Bbiknovatenu (1) v nnaBkue npefoxpaHuTenu (2) BO BXOOHbIX
uenax M4YB. Ona 3awuTbl ceTn oT NoMex co CTOopoHbl [MYB pekomeHayeTcs NpUMeHATb
ceTeBble Apoccenu (4) n pagnoyacToTHble punbTpbl (5).
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Daruuk (6)
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Topmo3zHoit
pesuctop (7)

BoixoaHo#
dune1p (8)

AnekTpoaBUratesb

PucyHok 2.2 - PekomeHayemasi CTPyKTYpHasi cxema NnoAKnoveH s npmBoaa ¢ Tpex-
¢pa3HbIM BXOAOM

[nsa noBbilEHUsI KAa4eCTBa ynpaBrieHnUs U cpoka crnyx0Obl anekTpoaBuratens pe-
KOMeHAyeTCs NPUMEHSTL BbIXoAHble UnbTPbI Ha Bbixoae MN4YB (8).

Ona sawuTtbl anekTpoasuratens u MYB oT neperpesa B pexvMe TOPMOXEHWUS
MOryT ObITb JONOMHUTENBHO UCMOMNb30BaHbI TOPMO3HbIE pe3ncTopsl (7).

B cuctemax ynpaBneHusi no napameTpy WM C 3aMKHYTbIM KOHTYpOM npouecca
pekoMmeHAyeTca nogknodaTse Aatymku (6) dU3NYEeCcKnx BENUYMH: YPOBHS, AABMEHUS, TEM-
nepaTtypbl, MHKpEMEHTarbHble 9HKOAEpPbI 1 Ap.



2 fononHuTensHoe oGopyaoBaHue

2.1 YcTtpoucTtBa 3awmuThbl U KOMMyTauuu B uenu nutaHua N4YB

2.1.1 ABTOMaTM4eCKUe BbIKITHOHaTENn U NpeaoxpaHuTenu

Mpun pabote MYB MOryT BO3HUKHYTb aBapuiHbIE PeXuMbl, CONPOBOXAALLMECH
HeJOMYCTUMbIMU MO 3HAYEHWIO W ANUTENLHOCTY TOKaMu Yepe3 BEHTUIIM, Hanpumep - Ko-
poTkoe 3amMblkaHue. [ns 3awmTtbl npeobpasoBaTtens NPUMEHSIOT aBTOMaTUYECKNE BbIKIIO-
YyaTenu ¢ xapakTepuctukon «B» 1 BeicTpogencTeyoLmMe NNaBkue NPeaoXpaHUTENu.

2.1.2 Bbibop aBTOMaTM4€CKOro BbiKNoYaTens

ABTOMaTUYECKME BbIKMIOYATENN SBNSIOTCS 3aLUTHLIMKU annapaTamMmyM MHOrokpar-
HOro AeNCcTBUA 1 NpeaHasHaveHbl AN 3almThl BEHTUIIbHBIX NpeobpasoBaTteneil OT KOpoT-
KX 3aMblKaHWI 1 Neperpysok no ToKy. ABTOMaTUYeCK1e BbIKIOYaTENN NEPEMEHHOIO ToKa
yCTaHaBnuBaloTcsi nepes npeobpasosatenem. Tak xe oHM obecneyvBaloT paspbiB LEnu
Npy peMOHTHbIX paboTax. ABTOMaTUYECKUI BbIKoYaTenb BbibMpaeTcs No ycrnoBuio:

[,2(1.5+2.00L,., (2.1)

roe l, — HoMMHanbHbBIV TOK aBTOMATUYECKOro BbIKMoYaTens, A,;
lex. — TOK Ha BXoZe npeobpasoBaTens 4acToThl, A.
PekoMeHayeMble HOMUHarbl Toka Anst nogbdopa aBTOMaTMYeCcKMX BbiKMoYaTenemn
ans NYB npueeaeHbl B Tabnuue 2.1.

Ta6bnuua 2.1 — MNapameTpbl ANA nog6opa aBTOMaTUYECKOro BbiKnovaTens

. . | HomMMHanbHbIN TOK aB-
Moaudmkaums BbixogHasa moly- HoMuHanbHbIA BLIXOAHOW TOMATUYECKOro BLIKNHO-
HocTb MYB, kBT Tok MYB, A
yaTtens, A

MYB101-K18-A 0,18 1,2 2
M4YB101-K37-A 0,37 2,2 4
M4YB101-K75-A 0,75 4,2 8
M4YB102-1K5-A 1,5 6,8 13
M4YB103-2K2-A 2,2 9,6 20
MYB101-K37-B 0,37 1,1 2
M4YB101-K75-B 0,75 2,1 4
M4YB102-1K5-B 15 3,4 6
M4YB102-2K2-B 2,2 4,8 10
M4B103-3K0-B 3,0 6,3 13
M4YB103-4K0-B 4,0 8,2 16
M4B203-5K5-B 5,5 11,0 20
M4YB203-7K5-B 7,5 14,0 25
M4B204-11K-B 11 21,0 40
M4B204-15K-B 15 27,0 63
M4B205-18K-B 18 37,0 80
M4B205-22K-B 22 43,0 100

2.1.3 BbIObop nnaBkuMx npegoxpaHuTenemn

Onsa 3awuTbl CUMOBLIX BEHTUNEN NpeobpasoBaTtenis 4acToTbl MPU BHYTPEHHUX
KOPOTKMX 3aMbIKaHUSAX LUMPOKO MPUMEHSIOTCS ObicTpoaeincTByowme (MOPsSiAoK BPEMEHM
cpabaTbiBaHUS - MUKPOCEKYHAObI) NnaBkue npepoxpaHuTtenu. NpenoxpaHuTenu ycTaHas-
nuBatoTcs B Lenu nutaHus MYUB u BbiGMpatoTcs No TOKy, aHarnorMyHo BbIGopy aBToMaTuye-
CKMX BbIKItoMaTenen.
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2 NononHuTenbHoe o6opyaoBaHue

PekomeHayemble HOMUHarbI Toka Ans nogbopa MraBkUX NpenoxpaHuTenei npea-
CTaBneHbl B Tabnuue 2.2.

Tabnuua 2.2 — NapameTpbl Ansa noa6opa NNaBKOro npegoxpaHuTens

Moaudumkauus BbixogHasi mowy- HoMuHanbHbIN HoMuHanbHbIN TOK
HocTb MYB, kBT BbIXOOHOWN npeaoxpaHutens, A
ToK NMYB, A
MYB101-K18-A 0,18 1,2 2
MYB101-K37-A 0,37 2,2 4
MYB101-K75-A 0,75 4.2 8
MYB102-1K5-A 1,5 6,8 16
MYB103-2K2-A 2,2 9,6 20
MYB101-K75-B 0,75 2,1 4
MYB102-1K5-B 1,5 3,4 6
M4YB102-2K2-B 2,2 4.8 10
MYB103-3K0-B 3,0 6,3 12
MYB103-4K0-B 4,0 8,2 16
MYB203-5K5-B 5,5 11,0 20
M4YB203-7K5-B 7,5 14,0 25
M4B204-11K-B 11 21,0 40
M4YB204-15K-B 15 27,0 63
M4YB205-18K-B 18 37,0 80
MYB205-22K-B 22 43,0 100

2.1.4 MarHUTHbIW KOHTaKTop

MarHUTHBIN KOHTaKTOp CMYXWUT AN MECTHOro Wiv OUCTaHUMOHHOIO yrnpaBreHus
nUTaHneM, a Tak Xxe A5 BbINOMHEHUS 3alUTHbIX pyHKuui MNYB.

Buumanue! [1na onepatmBHoro nycka u octaHosa 4B ncnonb3oBaTb mMarHuT-
HbI KOHTAKTOP HE PEKOMEHAYETCH. ATO MOXET 3HaUYUTENBbHO CHN3NTB CPOK Cryx6bbl MNYB.

MarHuTHbIE KOHTaKTOPbI BbI6VIpa|OTCF| Nno yCnoBuUio:

[H Z 1’({\' ’ (22)

roe l,— HOMUHanbHbIA TOK KOHTakTopa, A;
lex— TOK Ha Bxoe npeobpasoBartens 4acToThl, A.
PekoMeHaoyeMble HOMMHanbl Toka Ang nogdbopa MarHUTHbIX KOHTaKTOPOB Anst
M4YB npuBeneHbl B Tabnuue 2.3.
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Tabnuua 2.3 — MNapameTpbl Ans noa6éopa MarHUTHOrO KOHTaKTOpa

Moaundmkaumsa BuixoaHan HoMuHanbHbIN BbIXoa- HomuHanbHbIN Tok

MOLLYHOCTb o MarHUTHOro KOHTaK-

Hou Tok 4B, A

n4yB, kBT Topa, A
MYB101-K18-A 0,18 1,2 9
MYB101-K37-A 0,37 2,2 9
MYB101-K75-A 0,75 4,2 9
MYB102-1K5-A 1,5 6,8 9
MYB103-2K2-A 2,2 9,6 12
M4YB103-3K0-B 3,0 6,3 9
MYB103-4K0-B 4,0 8,2 9
M4YB203-5K5-B 5,5 11,0 12
MYB203-7K5-B 7,5 14,0 18
M4B204-11K-B 11 21,0 25
M4B204-15K-B 15 27,0 32
M4YB205-18K-B 18 37,0 40
M4YB205-22K-B 22 43,0 50

2.1.5 BxoAHble GpUNbTPLI
2.1.5.1 CeteBOM pgpoccenb Ha Bxoge MY

CeTteBoW gpoccernb nosbilaeT ko3MULMEHT MOLLHOCTU N PEKOMEHAYETCS, eCnn
MOLLIHOCTb UCTOYHMKA NUTaHus (pacnpegenutenbHoro TpaHcdopmartopa) 6onee 500 kBA
1 NpeBbILLaeT No MOLHOCTY B LWecTb 1 6onee pa3 mowHocTb MYB, unn ecnn gnuHa kabe-
na Mexay UCTOYHMKOM NuTaHus n npeobpasosaTtenieM 4acTtoTbl MeHee 10 m.

KoadhdomumeHT mowHocTn cuctemol MNMYB-anekTpoaBuratens MeHbLUe, YeM caMo-
ro anektpoasuratens. [pM4nMHON 3TOro ABNEHNS ABMSIOTCS BbICLUME rApMOHUKM TOKa, UC-
TOYHWKOM KOTOpbIX aBnseTca uHseptop MYB. [Ins nogasBneHus BbICLLUMX F@PMOHUK PeKo-
MEHOYEeTCA WCMoNb30BaTb CETEBOW [APOCCenb, KOTOPbIA KOPPEeKTUpYyeT KO3MMULNEHT
MOLLHOCTK cucTembl MNYB-anekTpogsuraTens.

MogaBneHne BbICLUMX FAPMOHNYECKUX COCTaBMSIOLUMX BXOAHOTO TOKa CUCTEMBbI
MYB-anekTpoaBuratenb BaXKHO €Le U NOTOMY, YTO BbICLUME FAaPMOHMKMA TOKa MCKaxaroT
dopmy 1 cummeTpuio as NuUTatoLLEero HanpsixeHus. B pesynbtaTte aTOro Yepes Harpysku,
HaTapeun cTaTnyecknx KOHAeHcaTopoB 1 kabenbHble ceTn MYB LMPKYNUPYIOT TOKM BbICLUMX
rapMOHUYECKNX COCTaBMAIOWMX. ITO NPUBOAUT K AOMNOMHUTENbLHBLIM MOTEPSM B cTaTtopax
ABurartenen, Bbi3blBas MX HArpeB U CHWKEHWE cpoka cnyxbbl. Yem 6Gonblue MOLHOCTb
M4B, Tem GonbluMe NCKaXXeHNe OH BHOCUT B CUCTEMY 3reKTpocHabxeHns. HecummeTpus
HanpspkeHMn no hasam BbI3bIBAKOT yBENWYEHUE TOKOB 4Yepe3 Anoabl Heynpasnsemoro
BbinpamuTens MYB, 4To MOXeT NpMBeCTM K MX BbIxody M3 cTpos. Kpome TOro, Bbiclune
rapMOHVKM MOTYT NPUBOAWUTL K HecTabunbHoW paboTe BTOPUYHBLIX 3MEKTPOHHbIX Npnbo-
pos.

Mpy BHe3anmHbIX KOPOTKMX 3aMblkaHnax Ha Bbixode IMYB ckopocTb HapacTaHus
TOKa Yepes AnoAbl BbINPSAMUTENS U TPAH3UCTOPLI MHBEPTOPA OrPaHNYNBAETCS BbIXOAHbLIM
COMPOTUBIIEHNEM NUTAIOLLEN CETU U YeM OHO BonbLUe, TeM BbilLe BEPOATHOCTb YCMNELLUHOro
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cpabaTbiBaHMSA 3NEKTPOHHON TOKOBOW 3awmThl MYB. Tak e, ObICTpble U3MEHEHUST HaNpsi-
XeHusa Ha Bxoge MNYB npoucxogsiime, HanpuMmep, Npy rPO30BbIX NEPEHANPSKEHNUAX, KOM-
MyTauusix 6aTapeit cTaTU4ecKUx KOHOEHCATOPOB W T.M., MPUBOAST K KPATKOBPEMEHHOMY
yBENVYEHUIO TOKOB Yepes ANoAbl Heynpasnsemoro Bbinpsamutens MNYB.

[MprMeHeHne ceTeBbIX ApOCCENen B 3HAYMTENBbHOW CTEMEHW CHUXAET BbilLene-
peYnCrieHHbIe HeraTuBHbIE (DAKTOPBbI.

[MpaBunbHbIV BLIOOP MHAYKTUBHOCTM CETEBOIO Apoccens B coctase npusoaa MN4B:

1 MNMosBonsieT 6onee NoOnHO Mcnonb3oBaTh 3Heprocbeperatowme ceornctea MYB,
paboTatoLlero B Ka4yecTBe perynstopa npou3BoAWTENbHOCTM HAacoca, BEHTUNATopa unm
OpYyrux MexaHU3MoB;

2 3awmiiaeT ceTb aNeKTPOCHabXeHUs OT BbICLUMX FAPMOHUK, FeHEPaTOPOM KOTO-
pbix aBnseTcs uHseptop M4YB;

3 Bawwmwaet MYB oT NepeHanpsixeHUs1 B CETU 3NEKTPOCHABXEHUS1 N HECUMMET-
pYM NNHENHBIX HAaNPSXKeHWA NUTaloLLen ceTu.

PekomeHayemble HOMVHanMb! TOKa U MHAYKTUBHOCTU AnA noadopa ceTeBbIX ApOC-
cenen gnsa MNMYB npuBeneHbl B Tabnumue 2.4.

Ta6nuua 2.4 — NMapameTpbl Ana nogbopa ceTeBoro gpoccens

. UHayKkTUB-
HoMuHanbHbIN
Monvdmkauus BbixogHas mouw- BbIXO/HO TOK Tok gpocce- HOCTb
HocTb MYB, kBT na, A apoccens,
nyB, A

MlH
MYB101-K18-A 0,18 1,2 - -
MNYyB101-K37-A 0,37 2,2 - -
MYB102-K75-A 0,75 4.2 - -
MYB102-1K5-A 1,5 6,8 11,0 5,6
MYB103-2K2-A 2,2 9,6 11,0 5,6
MYB101-K37-B 0,37 1,1 - -
MN4YyB101-K75-B 0,75 2,1 3,3 8,5
M4YB102-1K5-B 1,5 3,4 4.2 7,5
MYB102-2K2-B 2,2 4.8 5,5 3,5
M4YB103-3K0-B 3,0 6,3 8,6 3,7
M4YB103-4K0-B 4,0 8,2 8,6 3,7
M4YyB203-5K5-B 5,5 11,0 11,0 2,5
M4YB203-7K5-B 7,5 14,0 15,0 2,4
M4YB204-11K-B 11 21,0 22,0 0,9
M4B204-15K-B 15 27,0 30,0 0,4
M4YB205-18K-B 18 37,0 40,0 0,5
MN4yB205-22K-B 22 43,0 45,0 0,4

2.1.5.2 PaguoyactoTHble hpUnbTpbI

Ons obecneyeHus anekTpomarHutHon coBMecTumocTn (OMC) B CTpyKTypHOM
cxeme npusoga c NYB pekomeHayeTca NpUMEHATbL pagnoyacToTHble unbTpbl (Ganee PY
- (bunbTpbl), KOTOPbIE NOAABMSAT PaguOYacTOTHbIE NOMEXU OT Kabenew, coeaUHSIIOLNX
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2 fononHuTensHoe oGopyaoBaHue

M4YB n anekTpogBuratenu. ManydyeHne pagumonomex MoXeT OblTb YMEHbLUEHO NpUMeHe-
HYEeM MeTanMYeckux KOXyXoB U 3KpaHOB.

B kabensx pagvonsnydeHne Bo3HMKaeT Mexay dasamu, a Takke mexay dasamu
n «3emnen». [Ina CHUKEHUsI YPOBHS pafMONOMEX CO CTOPOHbI NUTaHWs npeobpasoBaTtens
YaCTOThbl, MPUMEHSOTCA (PUNbTPLI PaaNONOMEX.

Cepusa MNMYB nmeeT BCTPOEHHbIE PaanOYacTOTHbIE OUMNbTPbI, YOOBNETBOPSHOLME
TpeboBaHusm knacca Al no FOCT P 51318.11-2006. OgHako, B HEKOTOPbIX Criydasax Ans
UCKITIOYEHNS BNUSIHUS pagmMornomMex Ha paboTy aneKTpPOHHOM annapaTtypbl, KoTopasi nog-
KMoyeHa K 3TON Xe ceTu, TpebyeTcs NpuMeHeHre AONONHUTENbHbIX BHELIHMX (hunbTpoB.

BaxHow ocobeHHocTbio PY - donnbTpoB, ABNAETCS TO, YTO OHU U3roTaBnNMBalTCA
N3 BbICOKOKAYECTBEHHbIX MHOYKTUBHbBIX 1 €MKOCTHbIX KOMMOHEHTOB. OTO NO3BOMSET ONTU-
ManbHO UCMONb30BaTb MX HE TOMbKO B MPUBOAHbLIX CUCTEMAx MPOMBILIMEHHBLIX MPOU3-
BOACTB, HO Takke AN NPUMEHEHUSI B MEOULIMHCKUX U ObITOBbLIX YCTaHOBKAX.

PekomeHayemble napameTpbl paamMoyvacToTHbIX dunbTpos Ana MNYB npuseneHsl
B Tabnuue 2.5.

Ta6nuua 2.5 — NapameTpbl Ansa noa6éopa paguo4yacTtoTHOro punbTpa

BbixogHas HomuHanbHbIn | HOMMHanbHoe Tok
Moaudumkaums MOLLHOCTb BbIXOOQHOM TOK | HanpsikeHne PY- |  cdunbTpa,
MYB, kBT nyB, A ¢dunbTpa A
MYB101-K18-A 0,18 1,2 -
MYB101-K37-A 0,37 2,2 -
MYB102-K75-A 0,75 4,2 1 ¢pasa/220 B 6
M4YB102-1K5-A 1,5 6,8 10
MYB103-2K2-A 2,2 9,6 16
MYB101-K37-B 0,37 1,1 -
MYB101-K75-B 0,75 2,1 5
M4YB102-1K5-B 1,5 3,4 5
M4YB102-2K2-B 2,2 4.8 8
M4YB103-3K0-B 3,0 6,3 8
MYB103-4K0-B 4.0 8,2 16
M4B203-5K5-B 55 11,0 3 (paswi/380 B 16
M4B203-7K5-B 7,5 14,0 16
M4B204-11K-B 11 21,0 30
M4B204-15K-B 15 27,0 30
M4YB205-18K-B 18 37,0 45
M4YB205-22K-B 22 43,0 45

2.2 [OononHuTenbHoe o6opyAoBaHMe ANSA NOAKMIOYEHUA Ha
Bbixog NMNYB
2.2.1 Apoccenb dU/dt

OcHoBHoe HasHauyeHue gpocceneii dU/dt - CHUXeHMe CKOPOCTY HapacTaHWsl Hanps-
JKEHVSI U BENMUYMHBI NEPEHanPSPKEHNs Ha Knemmax anekTpogBuratesns npyu UCnonb3oBaHnm
KOPOTKUX kabenen Ans noaknioYeHns anekTpoasuraTens.
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Kpome Toro, apoccenu dU/dt cHxatoT Harpysky Ha M3onsumio O6MOTOK ABuraTensi n
peKoOMeHAYTCS ANst NPUMEHEHUIA, B KOTOPbIX CYLLECTBYET BEPOSITHOCTL NOBPEXAEHUS ABUra-
Tens no NpuMYnHe Npobos M3oMALMK BCNEACTBME NynbcaLuii U UMMYIBCOB HAMNPsPKEHUSI.

MpyumHoi Nynbcauuii U UMMYNbCOB HANPSPKEHWS CNYXUT BbICOKOYACTOTHas KOMMY-
Tauusi MHOYKTUBHOW Harpy3ku. Yem Gonblie WMHOYKTUBHOCTb, TEM BbILLE NEPEeHanpsPKeHUS,
BbI3bIBalOLLIME HArpy3Ky Ha n3onsaumio obmotok auratenst. Co6CTBEHHbIM MMNeaaHc ANIMHHOIO
kabensi No3BOMNSAET CHU3NTb BEMNMYUHY NEPEHaNpPsPKeHNs, OOHAKO AJ1st AOCTUXKEHUSI AOMYCTUMO-
ro ypoBHsi TpebytoTcs gononHuTenbHble agpoccenu dU/dt, KoTopble ycTaHaBNMBaOTCA B HEMO-
cpeacTeeHHon 6nm3ocTy oT Bbixoga M4YB.

Mcnonb3oBaHue gpoccenen dU/dt pekomeHayeTcsi B CNeyoLwmx cnyyasx:
1) Mpwu kopoTkom Kabene mexay Nnpeobpa3oBaTenem YacToTbl U ABUraTeENEM.
2) Co crapbiMu unm nepeMoTaHHbIMU 3reKTpoaBUraTensMu.
3) B arpeccuBHbIX cpegax, B cpefax C BbICOKOW BNaXHOCTHIO.
4) B cuctemax ynpaBneHus ¢ YacTbiMy TOPMOXEHUAMM.

MpenmyLecTBa cuctem ¢ punbTpamu dU/dt:

1) 3awwmrta ot umnynbcoB HanpshkeHus u dU/dt n npogneHne cpoka criykobl
ABvraTensi.

2) Manble pa3mep, BEC U LeHa MO CPaBHEHWUIO C APYrIMU ApPOCCENSMU U
unsTpamu.

PekomeHayemble napameTpbl gpoccenen dU/dt ans NMYB npuseaeHbl B Tabnumue 2.6.

Ta6nuua 2.6 - MapameTpsbl ans noabopa agpoccens dU/dt

BbixogHas HOB’MHanb_
Moaudumkauusa MOLIHOGTH Hb!M BbIXoa- Tok MHAYKTUBHOCTbL

MYB. KBT Houn Tok MYB, | apoccensa, A | ppoccens, MIH

! A

M4yB101-K37-B 0,37 1,1 1,8 4,91
MYB101-K75-B 0,75 2,1 2,8 3,2
Mn4yB102-1K5-B 1,5 3,4 4.9 1,8
M4B102-2K2-B 2,2 4.8 7,0 1,27
M4yB103-3K0-B 3,0 6,3 9,0 0,94
MYB103-4K0-B 4.0 8,2 13,0 0,7
M4yB203-5K5-B 5,5 11,0 17,0 0,52
MYB203-7K5-B 7,5 14,0 21,0 0,42
MnyB204-11K-B 11 21,0 33,0 0,24
M4B204-15K-B 15 27,0 40,0 0,2
M4yB205-18K-B 18 37,0 49,0 0,16
MyB205-22K-B 22 43,0 58,0 0,14

2.2.2 MoTopHble gpoccenun

Mpn nuTaHMM acUHXPOHHOro ABUraTensi oT npeobpasoBaTtens 4acToTbl K 0OMOT-
Kam ABuratens npuknaabiBaeTcs MMMYNbCHOE HaMnpsKeHWe amnnutyaa KoToporo, npeBbl-
LWaeT HOMUHArNbHOE HaMnpsHKeHUe NUTAHUS aCUHXPOHHOrO ABuraterns. OTO MOXET Bbi3BaTb
npobor m3onaumm obMOTOK ABuratens, ocobeHHO MpW ero ANUTENbHOW 3JKchryaTauuu,
Koraa nsonsuns obMoTouHbIX NPOBOAOB 1 0OMOTOK TepsieT CBOM NepBoHaYarnbHble U30ns-
LIMOHHbIE CBOWCTBA.
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dopmurpoBaHMe CUHycoMaanbHOro Toka B 06MOTKax ABuratens ocyLlecTBnsieTcs
C MOMOLLBIO LIMPOTHO-UMMYNbeHON Moaynsaumun (LUMM) nanpsixenns B MYB. Mpu HU3Knx
yactotax LWMM BbicokoyacTOTHbIE MyNnbCaumn MOTOPHOrO Toka MOryT gocturatb o 5-10 %.
BbICOKO4aCTOTHbIE FAPMOHMKM TOKa BbI3bIBAKOT AOMNOMHUTENBHbIA HAarpeB ABuraTens.

MoTopHbIe Apocceny ycTaHaBNMBalTCA B HemocpeacTBEHHOW 6nmM3ocTu OT Bbl-
xopa N4YB n obecneumBaloT nogaBneHNe BbICOKOHYACTOTHLIX rAPMOHMK B TOKE ABUrartens

Momnmo 3TOro, MOTOpHbLIE APOCCENM KOMMNEHCUPYIOT €MKOCTHbIE TOKU ANUHHBLIX
MOTOpPHbIX kabernen, To eCTb He AalT pa3BMBaTbCA GOMbLUMM €MKOCTHBIM TOKaM U COOT-
BETCTBEHHO MPENATCTBYIOT NOXHbIM cpabaTbiBaHusaM 3awuTbl MN4YB.

PekomeHayemble napameTpbl MOTOPHbIX Apoccene ansa MNYB npueeneHsl B Tab-
nuue 2.7.

Ta6nuua 2.7 - NMapameTpbl gns nogéopa MOTOPHOro gpoccens

BbixoagHas HO!V' MHanb-
Moaudukauums MOLHOCTD HbIN E;blxop,- Tok MHOYKTUBHOCTbL

MYB. kBT HOMN TOK apoccens, A apoccens, mMH

' n4yB, A

MYB101-K37-B 0,37 1,1 3,8 16,3
M4YB101-K75-B 0,75 2,1 3,8 16,3
MYB102-1K5-B 1,5 3,4 3,8 16,3
M4YB102-2K2-B 2,2 4.8 5,3 11,8
M4YB103-3K0-B 3,0 6,3 7,3 8
MYB103-4K0-B 4,0 8,2 7,3 8
M4YB203-5K5-B 5,5 11,0 11,0 4,6
M4YB203-7K5-B 7,5 14,0 16,0 3,8
MYB204-11K-B 11 21,0 22,0 2,5
M4YB204-15K-B 15 27,0 32,0 2,0
M4YB205-18K-B 18 37,0 48,0 1,3
MYB205-22K-B 22 43,0 48,0 1,3

2.2.3 CuHyCHble (hUnbTpbI

CuHyCHble (ounbTpbl NPeACTaBNAT COO0M KOMOUHALMIO EMKOCTHBIX U UHOYKTUB-
HbIX aneMeHToB. [JaHHble unbTpbl UMELOT psg npeumyLlects nepep dU/dt gpoccenamm n
MOTOPHbLIMW APOCCENAMM, TaK KaK BbiCOKasi Hecyllas YyactoTa npeobpasoBarens 4acToThbl
MPaKTUYeCKM NOMHOCTLIO MornowaeTcs punbTpaMmm M Ha BbiIXode MOoNny4vaeTcs npaxkTude-
CKN CYHycOMAanbHOe HamnpsXeHne, YTO MO3BOMSEeT 3HAYUTENBHO YBENWYMBATL ANVHY Ka-
6enbHbIX NuHuiA (o 150 meTpos) oT MNYB o anekTpoaBuraTens v ncknovaeT Heobxoam-
MOCTb MPUMEHEHMNSA 3KPaHMPOBaHHOIO kabens.

Kpome TOro, ¢ MUCKNOYEHNEM BbICOKOYACTOTHOW COCTAaBMSIOLEN HaMNpsiKeHUs,
CHWXaeTCsl HarpeB ABUraTers, YTo YBENMYMBAET CPOK €ro cryx0bl, T.e. CUHYCHBIN OUNbTP
YMEHbLUaEeT U3HOC U NOTEPU B ABUraTene, a Tak )Xe CHMXAET ero akyCTMYeCKui LyM, Bbl-
3BaHHbIN rAPMOHUYECKMM COCTaBOM MUTAIOLLENO HANPsKEHUS.

CurHyCHble hunbTpbl yCTaHaBNUBAKOTCS B HEMOCPEACTBEHHOW B6MM30CTM OT BbIXO-
na MN4yB..

PekomeHayemble napameTpbl CUHYCHbIX hunbTpoB ansa MNYB npuBeneHbl B Tab-
nuue 2.8.
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Tabnuua 2.8 - MNapameTpbl gns nogéopa CUHYCHOro ounbTpa

M BbixogHaa | HoMuMHanbHbIN Tok EmMKoCTb
oandmkaums o MHayKTMBHOCTBL
MOLHOCTb | BbIXOAHOW TOK | (pUnbT- dunbTpa, MMH ¢unbT-
NnyB, kBT nyB, A pa, A ’ pa, MKP
M4YB101-K37-B 0,37 1,1 2,5 29,0 1,0
MYB101-K75-B 0,75 2,1 2,5 29,0 1,0
MYB102-1K5-B 1,5 3,4 4.5 13,0 2,2
M4YB102-2K2-B 2,2 4.8 8,0 6,9 4.7
M4YB103-3K0-B 3,0 6,3 8,0 6,9 4,7
MYB103-4K0-B 4,0 8,2 10,0 5,2 6,8
MYB203-5K5-B 55 11,0 17,0 3,1 10,0
M4YB203-7K5-B 7,5 14,0 17,0 3,1 10,0
M4yB204-11K-B 11,0 21,0 24,0 2,4 10,0
M4B204-15K-B 15,0 27,0 38,0 1,6 10,0
M4YB205-18K-B 18,0 37,0 38,0 1,6 10,0
MYB205-22K-B 22,0 43,0 48,0 1,1 14,7

2.2.4 TopMO3HbIe Pe3UCTOpbI

TOPMO3HOW pe3nucTop NpUMEHsIeTCsl Anst TOPMOXEHUS ABuratens nnu bbicTporo
CHVDKEHWS €ro CKOPOCTH (0COBEHHO, AN Harpy3oK ¢ 6OMNbLLMM MOMEHTOM UHEPLIMN).

Mpu TOPMOXXEHUN aCUHXPOHHbIA ABUraTenb paboTaeT B reHepaTopHOM peXume u
oTAaeT anekTpuyeckyto aHepruto B MYB, 4To BbI3bIBAET NEpeHanpsKeHne B 3BEHE MOCTO-
SHHOrO Toka. [ANs raweHns nepeHanpspkeHus B 3BEHE MOCTOSHHOMO TOKa MCMONb3ylTCA
TOPMO3HbIE PE3NCTOPbI, KOTOPbIE NPE0BPa3yIoT SNEKTPUYECKYIO SHEPIUIO B TEMMOBYIO.

MpeobpaszoBartenu yactotel cepum MYB1 n MYB2, mowHocTeo OT 1,5 KBT 1 60-
nee, UMeT BCTPOEHHBIN TOPMO3HOW MOAYMb C TPAH3UCTOPHBLIM KIOYOM, K KOTOPOMY Nnoa-
COEAMHAT TOPMO3HOW pe3uncTop. Buibop TopmoaHoro peauctopa anga MNMYB moxeT GbiTb
OCYLLECTBIEH pacyeTHbIM NyTem Nnbo no Tabnuue pekomeHayeMbix NapameTpoB.

[ns pacyeTa conpoTUBEHNS TOPMO3HOIO Pe3ncTopa B 3aBMCUMOCTM OT LMKIa
Harpyskn pekoMeHayeTCs UCNOSb30BaTb HUXKEOMUCAHHbINA anropuTM.

1 PaccuntbiBaeM MakcMmarbHbIi MOMEHT TOPMOXEHUSA Mamax. [JAHHBIA MOMEHT
3aBMCUT OT HayarnbHOW CKOPOCTW 3aMeffieHus Ny, KOHEYHOW CKOPOCTW 3amenfieHus Ny,
XXenaemoro BpemMeHu 3amenneHus tg 1 obLero MoMeHTa uHepumm cuctemsl Jir (Onpege-
NSIeMOro Kak CyMMa BCEX MOMEHTOB UHEPLIMM NPUBELEHHbIX K Bany anekTpoaBuratens).

M _‘Jtot'(nl_nz)

B max 9,551:3 (2.3)

2 OI‘Ipe,D,eJ‘IﬂeM MaKCcMMaribHyHO MOLWWHOCTb TOPMOXEHUA, BT.
P — MBmax '(nl_nz)
Bmex 9,55t (2.4)
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naA

Yacrora
BpaLLEHKs
JiBurarens

PA

MouHoCTb
Harpysku R,

P

t

PucyHok 2.3 - MNapaMeTpbl NpuBoAa NPU TOPMOXKEHUN
3 HaxoauM MaKcUMarbHY0 31EKTPUYECKYH MOLLHOCTb TOPMOXEHUS Pe.

I:>el = I:)Bmax -k I:)mot - (1_77r) : I:)Bmax7 (2.5)

KoathpULMEHT yMEHbLIEHUSI Harpy3kv TOPMOXEHUS K 3aBUCUT OT MOLLHOCTM MpK-

BOAa M BbibupaeTcs no tabnuue 2.9.

Tabnuua 2.9 - Bbi6op kKoadrdprLmeHTa yMeHbLUIEHUA Harpy3ku TOPMOXeHNA

MowHocTtb npuBoga (Pmot), kBT | KoadhcbmumeHT ymeHbLIeHUsA Harpy3ku, k
Oo 15 0,25
O122p004 0,20
Or55p0011 0,15
Bornee 15 0,08

B cnyvae paboTbl ABMratens COBMeECTHO C pegyKTopoM HeobxoaMMo yunTbIBaTb

KNZ pepykropa (I],). Ecnu peayktopa HeT, ero K[ 8 popmyne npuHUMaeTcs pasHbIM 1.

PaccuutbiBaem 3HayeHne nepvoaa BKITHYEHMS TOPMO3HOro peanctopa (Topmos-
How umkn = MNMpogomkuteneHocTb BkntoueHus) MNB = ED, To eCTb OTHOLLEHME BpeMeHn
TOPMOXEHUS tg K BpemeHmn uukna pabotsl T (Mpn T<120 cek):

ED =

ty
T

(2.6)
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Yacrora

BpalLieHus 4

ngurarens
N,

M

tg Bpema
T

PucyHok 2.4 - OnpegeneHue npoaosKUTeNbHOCTH BKNovyeHus (ED) no uukny Top-
MOXeHus1

4 OnpepensieM MakcumanbHO-A0MNYyCTMMOE 3Ha4YeHNe TOPMO3HOIo ConpoTUBIEHMs Reg.

2
RB max < U_B 2.7)

P, '

roe Ug — HanpsbkeHve Ha LUMHEe NMOCTOsSIHHOro Toka npeobpasoBaTtens 4acToThl,
uncneHHo pasHoe, ans MN4YB knacca 400 B — 757 B £3 %, ana N4 knacca 200 B — 387 B £3 %.

3HayeHre conpoTUBIEHNS BbIOMPaeMoro u3 cTaHgapTHOrO psifa TOPMO3HbIX pe-
3MCTOPOB He AOJMKHO ObiTh GoMbLUEe YeM paccyMTaHHoOe 3HaveHue Reg.

5 Paccuntaem HOMWHaNbHy MOLLHOCTb PB TOpMO3HOro peancropa.

p_
B t
M
roe fx — KOpPEKTUPOBOYHbIN KO3DUUMNEHT 3aBUCALLNIA OT 3HadYeHus ED, KoTopblli BbIOK-
paeTcs no rpaduky, n3obpaxxeHHOMY Ha puUcyHKe 2.5.

(2.8)

fk A
10
9
\
8
g \
5 \\
4 N
3 _—
2
1
0 2 40 60 80 100 ED
Mepwon
BKIIOYEHMA, %

PucyHok 2.5 - Bbi6op koppekTupytowero koacgduumnenTta no ED

6 BbiGop TOopMO3HOro pesuctopa ocyLLecTBNsSeTCs No 3HadYeHnsm Rg, P 1 Pg (B Ka-
YyecTBe NUKOBOW MOLLHOCTK).
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MpuMep pacyeTa TOPMO3HOro pe3nucropa

DaHHble:

MouwHocTb asuratens n MY: Pno = 22 kBT;
HomunHanbHas ckopocTb aguratens: n = 1420 06/MuH;
HomMuHanbHbIN MOMEHT: M,on = 142 Huw;

HomuHanbHoe HanpsikeHne nutaHus: 400 B;
TopMO3HON MOMEHT: 120% OT HOMUHASNIbHOIO MOMEHTA;
Bpewms umkna: T = 30 cek;

MoMeHT nHepummn Harpysku: J = 8 Kru?

PenykTopa Her.

3apaHue:
PaccuutaTb 3Ha4yeHne MOLLHOCTU 1 CONPOTUBIIEHUSI TOPMO3HOIO pe3ncTopa.
PeweHue:

Tpebyemoe Bpemst TOPMOXKEHUS U 3HAYEHUE TOPMO3HOrO Lnkna Anst obecneye-
HWS 33@HHOTO MOMEHTa TOPMOXEHMSI:
_2m-J-n _2-m-8 kem® 1420 06/ mun _

=50 M, 60-1,2 142 Hn 7 cer
Ep="r =T _ 4232239
T 30cex
PaCCLWlTaeM MaKCMMaanyK) TOpMO3Hy|'0 MOLUHOCTb:
M, -(n-n) 12 o - 6/ x
M, . (n—n,) =l 2-142 Hm-1420 06/ mun =25.34 kBm

Bmax

9,55-1, 9,55-30

Onpepenvm anekTpUYeCKyto MOLLHOCTb TOPMOXEHUS:

P,=PF,—k-P, =2534xBm —0,08-22xBm = 23,6 xBm

Mo rpacuky, nsobpaxeHHOMy Ha pucyHke 2.4, Bblibpaem koacppuumeHT fi=3.
OnpepensieM HOMUHarNbHYHO MOLLHOCTb TOPMOXEHUS.
P, 23,6 kBm

f
P, =—L="" =7 9kBm
HOM f 3
k

Onpepensiem makcMmarnbHO JOMYCTUMOE COMNPOTMBIIEHNE TOPMO3HOIO pesncTopa

ONS 3a4aHHOrO LMKNa Harpysku.
< U, _ (760 B)”

Hmax ILT.‘,. 23, 6 K'BF??

Rg He MOXeT 6bITb MEHbLLIE MUHUMATBHOIO CONPOTUBIIEHUSI TOPMO3HOTO PE3NCTOPa,
BbIGMpaemoro no Tabnuue 2.10. B Hel e nprBeaeHbl pekoMeHayeMble 3Ha4YeHNS TOPMO3HOTO
pesucTopa 1 CoNpoTUBMNEHNS PE3UCTOPOB AS NPOAOMKUTENBHOCTY BKNtoYeHns 10 n 40 %.

R =24,50m
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2 NononHuTenbHoe o6opyaoBaHue

Ta6nuua 2.10 - Moa6op TOPMO3HbLIX Pe3UCTOPOB

ED=10% ED=40%

Tvn N4YB MowHocTb, | Rmin, Om | Rbr Hom, | Rrec, Om Pbr, Rrec, Om Pbr,

kBT Om kBT kBT
MYB102-1K5-A 1,5 81,0 110,5 100 0,1 100 0,57
M4YB103-2K2-A 2,2 58,5 74,1 70 0,2 70 0,79
M4YB102-1K5-B 1,5 382 437,3 410 0,1 630 0,360
MYB102-2K2-B 2,2 260 293,3 270 0,2 270 0,790
M4YB103-3K0-B 3,0 189 212,7 200 0,2 200 1,130
M4YB103-4K0-B 4,0 135 157,3 145 0,280 145 1,7
M4YB203-5K5-B 55 99 113,3 110 0,360 110 2,2
M4YB203-7K5-B 7,5 72 82,4 80 0,450 80 2,2
M4YB204-11K-B 11 50 55,3 56 0,680 56 2,8
M4B204-15K-B 15 36 40,3 38 1,130 38 55
M4B205-18K-B 18 27 32,5 28 1,4 28 6,3
M4YB205-22K-B 22 20,3 27,2 22 1,7 22 8,2

2.3 Mpubopbl KOHTPONSA TEXHONOrMYECKUX NapamMeTpPoB Npu-
BOOOB

2.3.1 UHKpeMeHTanbHble 3HKoAEepPbI

MHKpeMmeHTarnbHble 3HKOAEPbI NpeAHasHaveHbl Ans npeobpas3oBaHUst BENUYUHDI
yrna noBopoTa Bana 3MeKkTpoABuUraTens unM MexaHuama B nocrnegoBaTeribHOCTb NpsiMo-
YrONnbHbIX 3MEKTPUYECKMX UMMYIbCOB, MMEKLLNX KOOPAUHATHO-NEPUOONYECKUIA XapaKTep.
Mpu aTomM BpeMeHHON MacwTab curHanoB NpPonopLMOHaneH TekyLLen CKOPoCTN uamepsie-
MOrO NepeMELLEHUS], a KONIMYECTBO UMMYMbLCOB KPaTHO BENUYMHE NEPEMELLEHNS.

Mpn HanuMuMn 3HKoAepa, XEeCTKO 3aKpensfieHHOro Ha Bary 3nekTpoaBurartens,
CTaHAapPTHbIA aCMHXPOHHBIA 3MEeKTPOABUraTeNb MOXET BbINOMHATL (OYHKLMUM BbICOKOTOY-
HOro perynupyemMoro anekTponpusoa. IHKkpeMeHTanbHble 9HKOAEPbl UMEIOT UMMYIbCHbIE
BbIXOZ, MNPV MOBOPOTE Ha ONPeAEenéHHbIA Yron Ha BbIXOA4E FEHEepUpPYOTCS UMMYIbChbl Ha-
NpsKeHNs.

OHKOAEpbl NPUMEHSIOTCA B CMCTEMaxX aBTOMaTU3auny Kak AaT4mku:

1) yrna;
2) NonoXxeHus;
3) CKOpOCTM 1 yCKOpeHUs Barna.
TpeboBaHus K 3HKOAEPY, NOAKITHO4YaeMoro k M4YB:
1) MuTtanne — 24B;
2) Yactota 20 - 5000 lNu*;
3) BbixogHas dyHkumna: P-N-P.

MpumeyaHue *- MakcmanbHas YactoTa MMMynbcoB Ha Bxoae 4B, knemma 33,
He MOXeT NpeBbIaTh YKa3aHHOro 3Ha4YeHUsI.
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2 fononHuTensHoe oGopyaoBaHue

2.3.2 MoHTaxHble wKadbl

[ns 3awmTel NpeobpasoBaTtens n AOMNONHUTENBHOrO 060PYAOBaHNS OT BHELUHMX
BO3MEVICTBMA, pEKOMEHAYETCSH MOHTMPOBaTb 060pyAOBaHUeE B LIKad CO CTeneHbio 3awmTbl IP66.
PekomeHnayemble rabaputs Wwkados ans pasmeLlenns MN4YB, npeacraeneHsbl B Tabnvue 2.11.

Ta6nuua 2.11 - Bbi6opoB WwkacoB Ans pasMelleHus o6opyaoBaHus

n4ys MoHTaxHbIN WwKad
Moaudumkaums Tvn MuHumans- PekomeHayemble CTeneHb 3aWUTbI
Kop- Hble rabapu- rabapuTbl, MM
nyca Tbl, MM
MYB101-K18-A 01 300x250x210 500x400x210 IP66
MYB101-K37-A 01 300x250x210 500x400x210 IP66
MYB101-K75-A 01 300x250x210 500x400x210 IP66
MYB102-1K5-A 02 300x250x210 500x400x210 IP66
MYB103-2K2-A 03 500x400x260 600x500x260 IP66
MYB101-K37-B 01 300x250x210 500x400x210 IP66
MYB101-K75-B 01 300x250x210 500x400x210 IP66
M4YB102-1K5-B 02 300x250x210 500x400x210 IP66
M4YB102-2K2-B 02 300x250x210 500x400x210 IP66
M4YB103-3K0-B 02 300x250x210 500x400x210 IP66
MYB103-4K0-B 03 500x400x260 600x500x260 IP66
M4YB203-5K5-B 03 500x400x260 600x500x260 IP66
M4YB203-7K5-B 03 500x400x260 600x500x260 IP66
M4B204-11K-B 04 600x400x300 600x800x300 IP66
M4B204-15K-B 04 600x400x300 800x400x300 IP66
M4B205-18K-B 05 800x400x300 800x600x300 IP66
M4YB205-22K-B 05 800x400x300 800x600x300 IP66
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

3 Mpumepbl nporpaMMHbIX KoHdurypauun NYB gna ynpas-

JNIeHnsa aneKTpoasuratenem

3.1 Mpumep 1: «BbicTpbIA CTapT»

LWar 1. BbinonHute BHewHne noakntoyeHus Kk NMNYB cornacHo P3.
LWar 2. NpoBeanTe nHMuManmsaumio napameTpos (COpoc Ha 3aBoACKME 3HAYEHUA):

Cnocob6 1

1) Ha JINO o6ectoyeHHoro [MYB opgHoBpeMeHHO Haxmute KHonkn <«MEHKO» 1

«BBOO»;

2) YpgepxuBas KHOMKW B HaXXaTOM COCTOSIHUM, NogaiTe nuTaHue Ha npubop u yepes
3...5 cek oTnycTUTe KHOMKWN NMOCINe XapakTepHOro Lenyka oT cpabaTbiBaHWUs BCTPO-

€HHOro pene;

3) Cobpocbte 3awnty u coobueHne «AL80» HaxaTtnem kHonok «CTOIM/CBPOC» un

«BBO[».
Cnocob 2
1) MogkntoumTe nuTanHue MN4YB;

2) Ha JINO ycraHoBuTe 3HayeHue «2» B napameTp 14-22.

3) Ortkntounte nuTtaHue MN4YB.

4) TMocne noracanusa XKW nosTopHO nogante nutaHme Ha MN4YB
5) Co6pocbTe 3awmTty u cooblieHne «AL80» Haxatnem kHonok «CTOM/CBPOC» n

«BBO[».

BHumaHue! [Insa nepsoro 3anycka MNYB3 Heobxogmmo nameHnTb ¢ nomolubio JINMO3
3Ha4YeHne napameTpa no ymonyaHuo 5-12(2) Ha 3HadeHne 5-12(0).

Lar 3. BBeauTe 3Ha4YeHUs NnapameTpoB U3 NacnoOpPTHbIX AaHHbIX ANeKTpoaBUraTens

Ta6nuua 3.1 — BBog napameTpoB 3neKkTpogBuraTens

HaumeHoBaHue napameTpa Kop napa- 3HauveHue
MeTpa

MowHocTb, KBT (KW) 1-20 MacnopTHoE
HomuHanbHoe HanpsixeHue, B (V) 1-22 MacnopTHOoE
HomuHanbHas Yactota pabotsl, 'y (Hz) 1-23 [MacnopTHOoE
Tok anekTpogsuratens, A 1-24 [MacnopTHoe
HomuHanbHas YactoTa BpalleHus, 06/MuH (rpm) 1-25 [MacnopTHoe
BepxHuv npegen vactotbl Ha Bbixoge M4B, 'y (Hz) 4-14 50

BHumaHme!

1 PepaktupoBaHune 1-20...1-29 npoBoanTb B pexume «CTOMN/CBPOC», B NpOTUBHOM

cny4yae Ha XKW nosBuTcsa coobLueHne «run».

2 NavmeHeHne MowHocTh A[l B napameTtpe 1-20 npuBoauT K aBTOMaTUYECKOMY M3Me-

HeHuto Toka ALl B napameTpe 1-24.

3 MameHeHue vacToThl A[l B napameTpe 1-23 npvBOAWT K aBTOMaTtU4eCKOMY U3MeEHe-

HUIO0 HOMUHanbLHOW ckopocTn ALl B napameTpe 1-25.

4 «[Mo ymonyaHuo» MPUHATHI NapamMeTpbl ABWUraTens, akTyarbHble ANl CUHXPOHHOW

yactoTbl 1500 06/MUH.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

LWar 4. NMpoBeauTe aBTOMaTUYECKYHO aganTauuio anektpoasuratens (AAL)

4)

Haxmute Ha JINO «CTOM/CBPOC» n ybeautech, 4to Ban AJl HENOOBWXKEH.
YcTtaHoBuTe Ang napametpa 1-29 3HauveHue (2) — «AAL BKIHOHEHO.

Haxmunte kHonky «BBO[» - Ha 2KKU nosButca Hagnuck «PUSH hand».

Haxmute kHonky «[MYCK/PYYH.» gns 3anycka npouecca AALL.

lMocne aBTOMATMYECKOrO BLIMOMHEHUSA MOCNEAOBaATENbLHOCTM onepaumnn Ha KK
nosiBuTcs cooblueHne «<PUSH Ok».

HaxmunTe kHonky «BBO».

. MpoBepbTe pa6oTocnoco6HocTb MYB 1 HanpaBneHue BpaweHus Bana Al.

Haxmute Ha JIMNO «MYCK/ANCT.» n kHonky «LUAM» (cm. P3, pucyHok B.1).
OnekTpoaBuraTernb Ha4HET BpalLaTbCs C YacToTou, 6nmskon k 5 My,

Y6eaunTeck B NpaBuibHO BbIOPAHHOM HanpaBrieHn BpaleHns Bana.

Haxmute Ha JTNO «MYCK/PYYH.», Bpawas py4ky noteHumometpa Ha JIMNMO1 unn
kHonkamn «BOJNbLUIE/MEHbBLUE» Ha JINO2 perynupynte CKOPOCTb BpalleHusi
Bana AL.

Mocne npoBeneHuns npouenypbl «BbicTpbii cTtapT» MYB rotoB k paboTte unu
JanbHenwemy koHdpurypuposaHuto B pexume «CTOM/CBPOC.

MpumeyaHue - 3geck 1 Aanee, Ansi NapaMeTpoB, 3HAYEHUS KOTOPbIX HE yKa3aHbl B
Tabnuuax, MCMonb3yTCs UX 3HAYEHUS «MNo yMonyaHuio». B pexume «MYCK/PYYH»
C pPa3oMKHYTbIM M 3aMKHYTbIM KOHTYpOM npouecca noteHunomeTp JINO aBnseTcs uc-
TOYHMKOM 3aaHus (YCTaBKm).

3.2 Mpumep 2: NMnaBHbIN pPa3roH U TopmoxxeHune ALl

MnaBHbIA pasroH/TOPMOXEHUE C 3aepPXKOW BbIMOMHEHWs obecneunBaeTcs perynu-
poBkoK napameTpoB 3-41, 3-42 n 1-71.

YnpaBneHne 4acToToW BpaLLeHUsi NPOU3BOANTCS:

- noteHumomeTpom JIMO B pexume «MYCK/PYYH»;

- no aHanorosomy Bxogy (0...10 B), nu6o (0/4...20 MA) B pexxume «MYCK/OUNCT .».

paduk nameHeHns 4acToTbl BpaLleHMs Bana npu pasnuyHbix cnocobax 3agaHus xa-
PaKTEPUCTMK NYCK/TOPMOXEHWS INeKTpoaBuratens npmBeaeH Ha pucyHke 3.1.

A
= §. T ———7"777— Pl -~
§8 g [ l N
g % Jvheiueit /' [ [ \
o
5=
= o / H
88 A~ S-obpasHui [ \\
=
g e (komneHcaums pb;sxa} % ‘*-...,___ -
| Bpems yckopenus | | Bpems samennenua | t

A

341 -

PucyHok 3.1 — XapakTepucTUKM pa3roHa/TopMoXXeHuUsA

Mpumepb! NporpaMmMHON KOHUrypaLumm pasroHa/TopMOXKeHUs NpreeaeHs B Tabnuue 3.2.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

Tabnuua 3.2

Ne Kop HanmeHoBaHue 3Hau. MpumeyaHne

1 1-71 3apepxka 3anycka, cek 3 Bpems 3agepxku oT nogayun Ko-
MaHAbl 3anycka Ao Havana ycKo-
peHuna ALl

2 3-15 McTouHnk 3agaHmsa 1 1 AHanoroBkIn Bxog 53

3 3-16 MIcTOYHMK 3agaHms 2 0 He ncnonb3yetcs

4 3-17 WNCcTOYHMK 3apanusa 3 0 He ncnonb3yetcsa

5 3-40 Tunn N3MeHeHnsa CKopocTH 2 S-06pasHblli TUMN XapaKTepUCTUKK
pasroHa

6 3-41 Bpems pasroHa, cek 10 HacTponka kpaTHOCTU NyCKOBOroO
TOKa

7 3-42 Bpewms 3amegneHnus, cek 5 HacTpoika oT nepeHanpsKeHus

8 5-10 Komanga «[yck/Cton» 8 Myck - «1», cton — «0». Lindppo-
BOW BX0[, knemma 18

9 5-11 KomaHga «PeBepc» 10 [NpaBoe — «0», nesoe - «1».
Lincbposon Bxog, knemma 19

Cxema coefmHeHuns knemm MYB npuBegeHa Ha pucyHke 3.2.

DDV DDDDDLD DD

12 18 19 20 27

HEHHEHBEHH

33 42 50 53 55 60
HEHHHBEH

S1 - Myck
S2 - Pegepc

PucyHok 3.2

3.3 Mpumep 3: yBenuyeHue/cHmxeHne ckopoctu ALl no und-
poBbIM BXxoaam

lMnaBHoe yBenuueHue/CHxeHne ckopocTn ALl MOXHO MpPOM3BECTU NyTEM 3a[aHuWs
dyHKUMIA undpoBbix BxoaoB B pexume «[MYCK/OUNCT.», 6e3 nogknoyYeHns BHELLHETO Mo-
TeHunomeTpa. [lns aToro, B pexume ukcaLmmn BbiXxo4a unm 3agaHus Heobxoammo 3agatb
ansa undposbix BXooB yHKUUK LMdPOBOro noTeHunomeTpa, nap. 5-1* (21 n 22). Torga,
ecnn byHKUMS yBENUYEHUSA/CHMKEHUST CKOPOCTU, akTuBHa B TeyeHne 400 mc, 3agaHue
nameHsieTcs Ha 0,1 %. Ecnv Bxog aktmuBeH 6ornblue 400 MC, TO U3MEHEHME CKOPOCTU MAET

B COOTBETCTBUM C NapameTpamu rpynnbi 3-5*,

MprmMep NporpammHon kKoHUrypaumum npueegeH B Tabnuue 3.3.




3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

Tabnuua 3.3
Ne | Koa | HaumeHoBaHue |  3wWau. | Mpumeyanue
1 MpoBeauTe nNpoueaypy «bbICTpbIn cTapT»
2 3-15 MNcToyHuK 3apanus 1 0 He ncnonb3yetcsa
3 3-16 McToYyHuK 3apaHus 2 0 He ncnonbsyetcs
4 3-17 McToyHKK 3agaHusa 3 0 He ncnonbayetcs
5 3-51 Bpems pasroHa, cek 5 PasroH ot 3HayeHus nap. 3-02 go
3-03
6 3-52 Bpems 3ameaneHus, cek 5 3ameaneHuve oT 3Ha4YeHus oT nap.
3-03 po 3-02
7 4-10 | HanpaBneHuwe BpalweHus 0 o yacoBon cTpenke
8 5-10 Lincbposon Bxog, 8 Myck
Knemma 18
9 5-11 Lindposon Bxoa, 20 dukcaums Bbixoga UnNu 3agaHus.
Knemma 19 mnn 19
10 5-12 Lindbposon Bxoga, 21 YBenuyeHune ckopocTu
Knemma 27
11 5-13 Lincbposon Bxog, 22 CHmxKeHne ckopocTu
Knemma 29

Cxema coegmHenus knemm MYB npuBegeHa Ha pucyHke 3.3.

QD DDDDDLDDDLDD

12 18 19 20 27

BEHEEHEHEHEHEHEHEHEH-HH

29 33

50 53 55 60

SWSZj S3 184\

S1 - MNyck

S2 - Dukcaums BLIXOAA WK 3303HUA

S3 - Yeenuuenue ckopocTy
54 - CHUxXeHWe CKopoCTH

PucyHok 3.3

AnropuTtm ynpasneHust:

B pexnme «ABTO»:
1) 3amkHyTb knemmbl 12-18 (Myck);
2) 3amkHyTb knemmbl 12-19 (3acukcmpoBaTb 3agaHne/Bxon);
3) 3aMKHYTb Knemmbl 12-29 — yBenu4mTb CKOPOCTb;

4) 3aMKHYTb KnemMmbl 12-27 — yMeHbLUNTb CKOPOCTb.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

3.4 Mpumep 4: paboTa Ha Tpex NpeayCTaHOBMEHHbIX CKOPO-
CTAX

MNYB ynpaBnsieT BEHTUNATOPOM, KOTOpPbI paboTaeT Ha Tpex (UKCUPOBAHHBLIX
CKOPOCTSIX, NEPEKIIOYaeMbIX KHOMKaMmn nynbTa ynpaBneHus:

- Pexxum npogyea nepep paboton (100 % NHom);

- Pexxum «CunbHbii 064yB» (50 % NHOM);

- Pexxium «Cnabbivi 06ayB» (20 % NHoMm).
CxeMa yCTaHOBKM NpuBeAeHa Ha pucyHke 3.4.

o] o]

Bextunsarop

O Myck

O npoays

(O Cunbhblit 06aye
O Cnabulit 00ayB

MynbT ynpaenexus
PucyHok 3.4

3anyck ycTtaHOBKM Ha paboTy OcCyLecTBnseTcs OTAeNbHOW KHomkom «[lyck», mocne
Yero nonb3oBaTernb BbiOUpaeT pexvmM paboTbl BEHTUIATOPA.
Mpumep nporpammHoOn koHUrypauum npueeaeH B Tabnuue 3.4.

Tabnuua 3.4
Ne | Kog | HaumeHoBaHue | 3nau. | MpumeyaHue
1 MposeagnTe npouenypy «bbicTpbin cTapT»
[0]=0
[1]=100
2 3-10 | MNpepycTaHoBreHHoe 3aaaHve, % [2]=50
[4]=20
[3,5, 7]=0
3 3-15 McToyHMK 3agaHus 1 0 He ncnonbsyetcs
4 3-16 McTOYHMK 3apaHus 2 0 He ncnonbsyetcs
5 3-17 McTOYHMK 3apaHus 3 0 He ncnonbsyeTtcs
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

MpopomkeHue Tabnuubl 3.4

Ne Kop HaunmeHoBaHue 3Hau. MpumeyaHue

6 4-10 HanpasneHue BpalleHus 0 Mo yacoson cTpernke

7 5-10 Lindposon BxoA, knemma 18 8 Myck

8 5-11 Lindposon Bxoa, knemma 19 16 MpenyctaHoBnNEeHHOe 3agaHue,
out 1

9 5-12 Lindposon Bxoa, knemma 27 17 MpenyctaHoBnNEeHHOe 3agaHue,
out 2

10 5-13 Lindbposon Bxoa, knemma 29 18 MpenycraHoBneHHoe 3afjaHue,
6ut 3

Mpumeyanue — B nap. 3-10 (0...7) MOXHO 3apgaTb BOCEMb MPeayCTaHOBIEHHbIX CKO-
pocTel 1 BbiGpaTh NOOY0 NO UMGPOBLIM BXxoAaM, nap. 5-1*. Cxema coeguHEHUs KnemMm
MYB npuBegeHa Ha pucyHke 3.5.

QD DDDDDLDDDLDD

12 18 19 20 27 29 33 42 50 53 55 60

e e e ===

Slj 521 83184\
S1 - Nyck
S2 - MNpepycraHoenexHas ckopocTs 1 (Bur 1)
S3 - MNpenycTaHoBNEHHas ckopocTh 2 (Bur 2)

S4 - MNpenycTaHoBneHHas ckopocTb 3 (BuT 3)
PucyHok 3.5

+24 B

Anroputm ynpaBneHus:
B pexume «MYCK/OUCT .»:
1) 3amkHyTb knemmbl 12-18 — «[lyck»;
2) 3aMKHYTb knemmbl 12-19 — «Mpoays»;
3) 3aMKkHYTb knemmbl 12-29 — «CunbHbli 064yB»;
4) 3aMKHYTb Knemmbl 12-27 — «Cnabblii 064yB».
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

3.5 Mpumep 5: ynpaBrneHne BbICOKOCKOPOCTHbIMU ABUraTens-
MM C pa3OMKHYTbIM KOHTYPOM rnpouecca

BobicokockopocTHon AL (o 12000 o6/mMuH), dasHoe HanpsikeHue 220 B. Ouana3zoH
3aJaHus CUHXPOHHOM ckopocTu BpaleHuss A, ot NH=0 o6/muH (0 Muy) mo NB=8000
06/MuH (133,3 'y) ot noteHumomeTpa JINO B pexume «MYCK/OUCT.». BpaweHue Bana
ABurartens — no 4YacoBoOW CTPErKe.

Mpumep nporpammHoOn koOHUrypauum npueeaeH B Tabnuue 3.5.

Tabnuua 3.5
Ne | Koa | HaumeHoBaHue | 3nau. | Mpumevanue
1 Mposegute npouenypy «bbICTpbIN CTapT»
2 0-32 MakcnmanbHoe 3Ha4veHue, 8000 Nuaukauus Ha XKKU
06/MVH
3 1-22 | HomuHanbHoe 3HayYeHne asHoro 220
HanpskeHus, B
4 1-23 | YactoTa nutaHua asuratens, 'y, 134
5 3-03 MakcumanbHoe 3agaHue, 'y 133,3 | MakcumanbHoOe 3ajaHue CKo-
poctn Al
6 3-15 McToyHuk 3agaHus 1 1 MoteHumnometp JIMO
7 3-16 VIcTouHKK 3agaHus 2 0 He ncnonbayetcs
8 3-17 McTOYHKK 3agaHmsa 3 0 He ncnonb3yetcs
9 3-41 Bpems pasroHa, cek 5
10 3-42 Bpewmsi 3amegnenus, cex 10
11 | 4-10 HanpasneHve BpalieHus 0 Mo yacoBow cTpernke
12 | 4-14 | MakcumanbHas YacToTa Ha Bbl- 133,3 | CuHxpoHHas yactoTa N4B
xopge MYB, Ny
13 5-10 VIMNynbCHbIN NYyCK 9
14 | 5-11 MMNynbCHbIV OCTaHOB 4
15 6-82 MacLwTtabupoBaHue Lwkanbl no- 133,3 MakcmnmanbHoe 3Ha4veHue
TeHunomeTpa, Ny wkansl noteHumometpa JIMO

Cxema coeamHeHus knemm NYB npuBeaeHa Ha pucyHke 3.6.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

B pexume «MYCK/OWUCT» gnsa nycka/octaHoBa NPUMEHSAETCA CTaHOAPTHBIN KHOMOY-
HbI nocT «MYCK/CTOIM»
Anroputm ynpasnenusa A[l:
1) NMyck A ocylwlecTBNsieTcs KpaTKOBPEMEHHbIM 3aMblkaHvem krnemm 12 u 18 (npwu
3aMKHYTbIX knemmMax 12 u 19) Ha MN4YB.
2) Cron ALl - KpaTKOBPEMEHHbLIM pa3mblkaHneM knemm 12 n 19 Ha M4YB.
3) TMoteHumnomeTpom Ha MO 3apaeTtcs Tpebyemasn yacTtoTa BpaweHus AL
4) Mpw HaxaTnm kHomkn «BOJbLUE» Ha XKKW oTobpaxatoTcs B nopsiake crieqoBaHus:
A) YactoTa Ha BbIxoge uHsepTopa, (Hz) nnu nap. 16-13;
B) Motpebnsaembini TOK, (A) unn nap. 16-14;
B) BHewHee 3agaHue, (%) nnu nap. 16-50;
N CkopocTb BpaweHus no OC, (Hz) unv nap. 16-52;
1) NoTtpebnsemas mowHocts ALl, (kW) nnm nap. 16-10.
E) 3apgaHue yactoThl BpaweHus, (rpm) unuv nap. 16-09.

3.6 Mpumep: nHBepcHoe ynpasneHue Al c pa3OMKHYTbIM KOH-
TypoMm npouecca

[Buratenb ynpaBnseTcs N0 pa3oMKHYTOMY KOHTYPY MO CUrHany OT aHanoroBoro BXO-
4a, nogknoyaemoro K knemme 60. YnpaBneHne ocyLLecTBRASETCA N0 UHBEPCHOMY 3aKOHY,
T.e. MpU curHane gatyuka B 4 MA — noaaepxuBaeTcs BbixogHast YactoTa 50 My, npwu cur-
Hane 20 MA — gBuratenb ocTtaHaBnmeaeTcd. B npomexyTke 4-20 MA nopaepxvBaeTcs
yacToTa, NponopuMoHanbHas TOKY MO NIMHEMHOMY 3aKOHY, Kak U300pa)KeHO Ha PUCYHKe
3.7. BpalwleHuve Bana gBuratens — no 4acoBOW CTPeSIKe.

I, MAL
20

4

-
0 5 f,Ty
PucyHok 3.7
Mpumep nporpammHON KOHdUrypaumm nHBepcHoro ynpaenenus Al npveeaeH B T1ab-
nuue 3.6.

Tabnuua 3.6
Ne | Kog | HaumeHoBaHue | 3nau. | Mpumeuanue
1 IMposegute npouenypy «bbICTpbIN CTapT»
2 3-02 MuHumanbHoe 3agaHve 0
3 3-03 MakcumanbHoe 3agaHne 50
4 3-15 VcToyHuK 3apaHunsa 1 0 He ucnonbayetcs
5 3-16 McTOoYHMK 3aaaHusa 2 0 He ucnonbayetcs
6 3-17 McToYHUK 3aganHus 3 0 He ncnonbsyetcs
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

MpopomkeHue Tabnuubl 3.6

Ne Kon HanmeHoBaHue 3Hau. MpumeyvaHue

7 3-41 Bpems pasroHa, cek 5

8 3-42 Bpems 3ameanenus, cek 5

9 4-10 HanpasneHve BpalieHus 0 Mo yacoBoW cTpernke

10 | 5-10 PyHKUMA knemmbl 18 9 MMnynbCHbIN NycK

11 | 5-11 PyHKUMA knemmbl 19 6 MMNynbCHBIN OCTaHOB

12 | 6-22 Huskunin Tok, MA 4 Knemma 60

13 6-24 | MacwTtabupoBaHne HU3KOro 50 MakcumarnbHas cKopocTb
ToKa, Iy,

14 | 6-25 | MacwTabupoBaHue BbICOKOro 0 MuH1MmansHas ckopocTb
TOoKa, Iy,

B pexume «MYCK/ONCT» gnsa nycka/octaHoBa NPUMEHSAETCH CTaHOAPTHBLIN KHOMOY-
HbIn nocT «[MYCK/CTOIM».

1

2)
3)

Anroputm ynpaBneHusa ALl:

Myck ALl ocyliecTBNsAeTCA KpaTKOBPEMEHHBLIM 3aMblkaHMeM krnemm 12 n 18 (npu
3aMKHYTbIX krnemMax 12 n 19).

Crton Al - kpaTkOBpEMEHHbIM pa3mblkaHueM knemm 12 n 19 Ha MN4YB.

Tpebyemas 4yacToTa BpalleHWst aneKTpoaBuraTens 3a4aeTcsi CUrHanom Ha aHa-
nioroBomM Bxogae, krnemma 60.

Cxema coeanHenus knemm MYB npuBeaeHa Ha pucyHke 3.8.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

3.7 Mpumep 7: pexxum nogaepxKaHUA 3afaHHOro AaBrieHUsA ¢
3aMKHYTbIM KOHTYpPOM npouecca

M4YB ocyuiecTBnsieT ynpasneHune Hacocom B pexume «[MYCK/ANCT.» no curHanam ot
Jartyvka faBneHus ¢ ananasoHom namepenus ot 0 (PaH) no 16 6ap (PaB) v Bbixogom 4-20
MA. YcTaBka ang ynpasneHus 3agaetcs, nubo c JINO (pexwum otnagku) — B guanasoHe 0
(PH) oo 10 6ap (PB), nMbo npegycTraHoBNeHHOe 3HaveHue , Pn - 4 6ap (pabouunin pexum).

Cxema ycTaHOBKM NpuBeaeHa Ha pucyHke 3.9.

o] o]

/ Hacoc &xX S (

PucyHok 3.9

Mpu BHE3anHoM oTknoYeHun NMYB gormxeH BO306HOBNATL paboTy B TOM X pexume,
YTO 1 [0 OTKIIOYEHUs nuTaHns. [MNprmMep NnporpaMmmHoNn KoHburypaumm npyeBeaeH B Tabnuue 3.7.

Tabnuua 3.7

Ne Kog | HaumeHoBaHue | 3Hau. | MpumeyaHue
1 MposeanTe npouenypy «bbicTpbin cTapT»
2 0-04 | dyHkuma AlB 0 Bo3o6HOBNATL paboTy B pexu-
Me A0 OTKIMHYEHMS NMUTaHNS
3 1-00 Pexunm koHurypmposaHus 3 3aMKHYTbIV KOHTYp npouecca
MN-perynatopa c OC
4 3-03 MakcumanbHoe 3agaHue, 6ap 10 BepxHee 3HauyeHne gmManasoHa
3apaHus, PB
5 3-10* | lNpepycraHoBneHHoe 3agaHue 0, 40 MpepycTaHoBnNeHHoOe UKCUpo-
Mac- (N)% BaHHOE 3HaYeHue JaBreHns,
cuB 0 Pn=4 6ap
6 3-15 McToyHuk 3apanns 1 0 He ucnonbayetcs
7 3-16 McToyHuK 3apanns 2 0 He ucnonbayetcs
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

MpogomkeHune Tabnuubl 3.7

Ne Kopn HanmeHoBaHue 3Hau. MpumeyaHue

8 3-17 WcToyHUK 3agaHng 3 0 He ncnonbsyetcs

9 341 Bpewms pasroHa, cek 5 Hactpovika ot rugpoyaapa

10 3-42 Bpems 3ameaneHus, cek 5 HacTtpovika ot rugpoyaapa

11 4-10 HanpaeneHuve BpalleHus 0 o yacoBon cTpenke

12 4-12 MwuHnmanbHas cKopocTb 20 PekomeHgoBaHHas MUHUMAarb-
BpaweHus, My Hasi CKOPOCTb Afsi HacOCOB

13 4-14 MakcmmanbHast CKopoCTb 50 HomunHanbHas nacnopTHas cko-

BpaLleHus poCTb

14 6-22 MuWHUManbHLIN TOK Ha 4 HwxHee 3Ha4eHne curHana Ha
knemme 60, MA BXxopge 2

15 6-25 Knemma 60, Bbicokoe 16 BepxHee 3Ha4yeHne ananasoHa
3agaHue, 6ap nartyvka, Pos

16 6-82 LLikana noteHumMomeTpa 10 BepxHee 3Ha4yeHne ananasoHa

Ha JINO, 6ap [aBneHus
17 6-91 Knemma 42. ®yHKUMA BbIXoda 12 CuvrHan obpaTHow cBsi3v
18 6-93 Knemma 42. MyH1MmanbHbIn 50 YcTpaHeHne cmeLLeHnst Bxoga
mMacLuTab Bbixoaa
19 6-94 Knemma 42. MakcmmanbHbIv 90 |Knemma 42 (0...20 MA) npu
MacLUTab Bbixoga BxogHom 0...20 MA

20 7-20 WcToununk OC anga M- 2 Knemma 60. Yutatb curHan ot
perynvpoBsaHus faryuka B 16-52, 6ap

21 7-33 MponopumoHanbHbIn Koadhdu- 1 HacTtpoiika oT nepeperynuposa-

umeHT MNKU-perynsatopa HWst

22 7-34 WHTerpanbHbI kKoadhuLMeHT 8 HacTpovika oT nepeperynuposa-

[MN-perynaTopa HWst
MpumevaHusa

1) *- BblumcnuTb 3HaveHne ans nap. 3-10(0): N=100 Pn/Ps (%).
2) CwurHan Ha aHanorosoM BbIxoAe, knemma 42, noBtopsieT curHan ot gatymka OC,
knemma 60 (npu 3-03(10)):

- Ansa patymka 0-20 MA, yctaHoBuTb: 6-22(0), 6-93(50), 6-94(90);
- anga gatymka 4-20 MA, ycTaHoBuTb: 6-22(4), 6093(40), 6-94(90).

3) B pexunme «MYCK/OUCT.» Ha knemmy 18 nogaeTtcst KOMaHAa nycka/ocTaHoBa.
CxeMbl noaxntoyeHrs aaTtymka gasnenus k N4YB npvBeaeHsl Ha pucyHkax 3.10 — 3.11.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm
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PucyHok 3.10 — Cxema noakntoyeHus aatymka gasnenums k MNYB (ucnonb3yeTtcsa
BCTPOEHHbIN UCTOYHUK NUTAHUSA)
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PucyHok 3.11 — Cxema nogkntoyeHus aatymka gasnenums k MNYB (ucnonb3yeTtca
BHELHUNA UCTOYHUK NUTaHUSA)

3.8 Mpumep 8: NopnepxaHue 3agaHHON TeMmnepaTypbl B CUC-
TeMax BEeHTUNALUMN U KOHANLUOHUPOBAHUA C 3aMKHYTbIM KOH-
TYpOM npouecca no Temnepartype oxnaxaaeMmomn cpeabl

M4YB ocyllecTBnAET ynpaBneHne BEHTUNSTOPOM MO CUrHanam oT Aartyvka Temnepa-
TYpbl C Anana3oHoM uamepeHus ot MuHyc 50 (taH) go 200 °C (taB) ¢ YHUMLUMPOBAHHBIM
BbixogoM 4-20 MA. B oTnagoyHom pexume ynpaenenusi «[MYCK/PYYH» yctaBka 3apaet-
ca ot noteHumometpa JMO — B avanasoHe mMuHyc tH = 10 °C go tB = 50 °C. B paboyem
pexume «MYCK/OUCT» yctaBka 3agaeTcsi umdpoBbiM cnocobom (nMpegycTaHOBEHHOe
3apaHue), pasHoe tn = 20 °C. lNpu BHe3anHoM oTknodeHun MYB gomkeH BO30OHOBNATL
paboTy B TOM XXe PeXuMe, Y4TO U A0 OTKIYEHUsI NuTaHusi. Cxema yCTaHOBKM aHarnornyHa
npuBeaeHHON Ha pucyHke 3.9.

MprmMep nporpammHon kKoHUrypauum npueeaeH B Tabnuue 3.8.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

Tabnuua 3.8
Ne | Kog | HaumeHoBaHue | 3Hau. | MpumeyaHue
1 IMpoeegute npouenypy «bbICTpbIN CTapT»
2 1-00 |Pexum koHUrypupoBaHus 3 3amKHYTbIV KOHTYp npouecca
MN-perynatopa c OC
3 3-02 MwuHumansHoe 3aaaHue, °C -10 HwxHee 3Ha4yeHwue tH anana-
30Ha 3agaHns
4 3-03 | MakcumansHoe 3agaHue, °C 50 BepxHee 3HayeHue tB ana-
nasoHa 3agaHuvs
5 WNcToyHuk 3agannsa 1 0 He ncnonbayetcs.
YuTtaTb YCTaHOBIEHHbIE 3Ha-
YeHus B nap. 16-01 (°C) n 16-
02 (%)
6* 3-16 VICTOYHWK 3apaHuns 2 0 OTKNOYEHO
7* 3-17 WcToyHuK 3agaHna 3 0 OTKNOYEHO
8* 6-81 LLkana noteHumomeTpa MuHyC 10 HwxHee 3HauyeHne ananasoHa
JN0O, °C TeMnepaTypsbl
9* 6-82 Lkana noteHuuomeTpa 50 BepxHee 3HaueHve ananaso-
JNO, °C Ha TemnepaTypbl
Cnocob 2 3agaHus gasneHus — uudposomn*
5* 3-10** | lNpegycTaHOBNEHHOE 3a4a- 40 [nsa npegycTtaHOBNEHHOMO
Maccus Hue 0, (N)% 3HayYeHnsa Temneparypbl,
0 tn=20 °C.
6* 3-15 McToyHuK 3agaHug 1 0 He ncnonbayetcs
7* 3-16 McTouHuK 3agaHng 2 0 He ncnonbayetcs
8* 3-17 WcToyHuK 3agaHna 3 0 He ucnonbsyetca
HacTtpowku, o6wme ans o6omx cnoco6oB
9 3-41 Bpewmsi pasroHa, cex 5 HacTtpovika nyckoBoro Toka
10 3-42 Bpewms 3ameqneHus, cek 5 Hactpoiika nepeHanpsixeHns
MHBEPTOPAa
11 4-10 HanpasneHuve BpaweHus 0 Mo yacoBow cTpenke
12 4-14 MakcumanbHasi CKOpoCTb 50 HomwuHaneHasa nacnoptHas
BpaLleHust CKOpPOCTb
13 6-22 MuHVMManbHBIA TOK Ha 4 HwxHee 3HaveHne curHana Ha
knemme 60, MA BXxopae 2
14 6-23 MakcumanbHbIN TOK Ha 20 BepxHee 3HavyeHve curHana
knemme 60, MA Ha Bxoge 2
15 6-24 Knemma 60, H13koe -50 HwxHee 3HayeHne ananasoHa
3agaHue, °C [aTyvka, taH
16 6-25 Knemma 60, Bbicokoe 200 BepxHee 3HaueHve ananaso-
3apgaHue, °C Ha AaaTyuka, to
17 7-20 WctouHuk OC ansa M- 2 Knemma 60. YuTaTtb curHan ot
perynvpoBaHus Aatyvka B 16-52, °C
18 7-30 Pexum ynpasnenus M- 2 UuBepcHbIn (OC no Temnepa-

perynatopHbIM npoueccom

Type oxnaxgaemou cpefbl)
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

MpogomkeHune Tabnuubi 3.8

Ne Kon HanmeHoBaHue 3Hau. MpumeyvaHue
19 7-33 MponopuuoHanbHbIN Ko3d- 1 Hactpoiika oT nepeperynupo-
duumeHT MNMN-perynsTopa BaHuA
20 7-34 WHTerpanbHbIn Koadomum- 8 HacTtpoiika oT nepeperynupo-
eHT [NU-perynsaTopa BaHWsi

MpumeyvaHus

1) *- BblbupaeTcs oamH M3 cnocoboB 3agaHusi TemnepaTypsbl.

2) ** - Bbluncnutb, B AnanasoHe, oT MuHyc 100% fo +100 %, 3HayeHne ans nap. 3-
10(0) maccus O(N), N=100 tn/abs(tm), roe abs(tm) — mogynb HaubonbLlero u3
YMCMNEHHbIX 3HaYeHun, abs(tH) nnu abs(ts). Mpumep — tH= muHyc 40 °C, t= + 30 °C,
tm=40 °C

3) OcTanbHble 3Ha4YeHNsI NapamMeTpPoB — «MO YMOMYaHUIO».

4) B pexwume «MYCK/ONCT.» Ha knemmy 18 nogaeTcs komaHaa nycka/octaHoBa.

CxeMbl NoOAKMYeHns Aatyuka TemnepaTypbl, aHanornyHble NpuBeAeHHbIM Ha
pucyHkax 3.10-3.11.

3.9 Mpumep 9: NopnepxaHue 3agaHHOro AaBneHus (ABe yc-
TaBKM)

MYB ocyliecTBNSAET ynpaBneHne HacoCOM MO CuUrHany oT JaTyuka AaBleHust ¢ ana-
nasoHom mamepeHus ot 0 (PaH) oo 16 6ap (PaB) v Bbixogom 4-20 MA. [1Be ycTtaBku ans
yrnpaBneHus 3a4alTcsd, Kak npeaycTaHOBMNEHHble 3aaHns: Pnl=4 6ap (QHEBHON pexum) u
Pn2=2 6ap (Ho4HOM pexum). Bbibop yCTaBOK OCYLIECTBRSiETCA MO LMGPOBOMY BXOoaYy,
knemma 19.
Cxema ycTaHOBKW aHarornyHa npvBeeHHoON Ha pucyHke 3.9.

Mpumep nporpaMmMHON KOHUNypaLmm MHBEPCHOTO YNpaBneHus npueedeH B Tabnuue 3.9.

Ta6nuua 3.9
Ne Kog HanmeHoBaHue | 3Hau. | MpumeyvaHue
1 [MpoBeguTe npoueaypy «bbiCcTpbIn cTapT»
2 1-00 Pexunm koHdurypmposaHus 3 3aMKHYTbIM KOHTYp npouecca M-
peryngatopa ¢ OC
3 1-71 3apepxka 3anycka, cek 3 OT MOMeHTa nogaym curHana Ha
Knemmve 18
4 3-03 | MakcumanbHoe 3agaHue, 6ap 10 BepxHee 3HayeHne PB gnanasoHa
3agaHus, 6ap
5 | 3-10(0)*| [lNpepycTraHoBneHHoe 3aga- 40 |[aenenve Pnl=4 6ap
Hue (0), %
6 |3-10(1)*| [lNpepyctaHoBneHHoe 3aga- 20 | Pdaenenve Pn2=2 6ap
Hue (1), %
7 3-15 McTouHUK 3aganns 1 0 He ncnonbayetcs
8 3-16 VIcTOYHUK 3apaHus 2 0 He ncnonbayetcs
9 3-17 McTOYHUK 3aaHns 3 0 He ncnonbayetcs
10 341 Bpewms pasroHa, cek 5 HacTtpovika oT rugpoyaapa
11 3-42 Bpems 3ameaneHus, cek 5 HacTtpovika oT rugpoyaapa
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

MpogomkeHune Tabnuubi 3.9

Ne Kop HanmeHoBaHue 3Hau. MpumeyvaHue

12 4-10 HanpasneHnwve BpalleHus 0 Mo yacoBow cTpenke

13 4-14 MakcrmaneHas ckopocTb 50 HomuHanbHas nacnopTHasi CKOPOCTb

BpaLleHns

14 5-10 KomaHnga, knemma 18 8 MMyck

15 5-11 KomaHnga, knemma 19 16 MpeaycTaHoBNeHHoe 3aganue, out 0

16 6-22 MuHMManbHBIA TOK Ha Knemve 4 HwxHee 3HauyeHne curHana Ha Bxoge

60, MA 2
17 6-25 | Knemma 60, BbicOKOE 3aaaHue, 16 BepxHee 3HayeHve ananasoHa nat-
bap yunka, PoB

18 7-20 WcTtounmnk OC ana M- 2 AHanoroBbI Bxof, knemma 60
perynupoBaHusi

19 7-33 | MNponopunoHanbHbIi Koagdu- 1 HacTtpolika oT nepeperynmpoBaHns

umneHT NMN-perynaTopa

20 7-34 VHTerpanbHbIn koadhuumeHT 8 HacTtpolika oT nepeperynMpoBaHns

MN-perynaTtopa
MpumeyaHus

1) *- BblumcnuTb, B guanasoHe, ot 0 go +100 %, 3HayeHne gns nap. 3-10(0): N=100

Pn/PB (%).
2) B pexume «MYCK/OUCT.» Ha knemmy 18 nogaeTcs KoMaHAa nycka/octaHoBa.
3) Nap. 5-1* Tabnuua «but 0», knemma 19: «OTKI.» - 4 6ap, «BKI1.» - 2 6ap.

Cxema nogknoveHns gatyvka gaBneHns npusegeHa Ha pyucyHke 3.12.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

3.10 Mpumep 10: Pexxum noanepkaHUA pasHOCTU AaBJIeHUA Ha
BXOoAe U BbiXxoAe Hacoca (3aMKHYTbIA KOHTYp npouecca)

MYB ynpaBnsieT cMcTemol Ha OCHOBE CMIHaroB C ABYX AATYMKOB AaBIEHMS MO UX pasHo-
cTv. Jatunkv OaBreHns nodkmoYeHbl Ha Bxode Knemmbl 53 (3agaHue) v Bbixode Knemmbl 60
(obpaTtHas cBsi3b) cooTBETCTBEHHO. [MYB nogaepxunBaeT B cucTeMe YCTaHOBIIEHHYIO PasHULYY
nasnieHnn (3agaHue - OC).

Cxema ycTaHOBKM NpvBeaeHa Ha pucyHke 3.13.

Datumk Latymnk
Aasnexus 1 ] haBnexusa 2
Hacoc ex/ [

PucyHok 3.13

Mpymep NporpaMmHOl KOHAUIypaLmMM MHBEPCHOTO YrpaBneHns NpueeaeH B Tabnmue 3.10.
Ta6nwuua 3.10

Ne Kon HanmeHoBaHue 3Hau. MpumeyvaHne

1 MposeanTe npouenypy «bbICTpbI cTapT»

2 1-00 | Pexum KOHUMrypnpoBaHus 3 3amKHyTbIN KOHTYpP npouecca M-
perynatopa ¢ OC

3 3-03 MakcumanbHoe 3agaHue, 10 BepxHee 3HayeHue (PB) ananasoHa

Oap 3agaHus, 6ap

4 3-15 NcTouHuk 3apganna 1 1 AHanorosbI Bxof, knemma 53. Yu-
TaTb YCTAHOBMEHHbIE 3HaYEHNS B
nap. 16-01 (*C) n 16-02 (%)

5 3-16 McTouHMK 3aganHma 2 0 He ncnone3yetcs

6 3-17 McTouHMK 3aganma 3 0 He ncnonb3yetcs
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

MpopomkeHune Tabnuubl 3.10

Ne Kon HanmeHoBaHue 3Hau. MpumeyaHue
7 3-10* MpepycraHoBneHHoe 3aaa- 10 PasHocTb gaBneHus
Maccue Hue, %
0
8 6-12 Manbin Tok, MA 4 AHanorosbI Bxof, knemma 53
9 6-15 Bbicokoe 3agaHue, % 100 AHanorosbI Bxof, knemma 53
10 6-22 Manbin Tok, MA 4 AHanorosbI Bxof, knemma 60
11 6-25 Bbicokoe 3agaHue, % 100 AHanorosbI Bxof, knemma 60,
12 7-20 WcTtoununk OC anga M- 2 AHanoroBbI Bxofq, knemma 60
perynupoBaHusi
13 7-33 [MponopunoHanbHbIA KO- 1 HacTtpolika oT nepeperynMpoBaHuns
couumenT MNA-perynatopa
14 7-34 WHTerpanbHbIn Koadomum- 8 HacTtpolika oT nepeperynMpoBaHuns
eHT NU-perynsatopa

MpumeyaHwue * -

neHunn ansa nap. 3-10(0): N=100 Pn/Ps (%).
CxeMbl NOAKIIOYEHNS AATYMKOB AaBEHNst NPEACTaBNeHbl Ha pucyHkax 3.14.

Bbluncnutb, B agnanasoHe, ot 0 go +100 %, 3Ha4yeHne pasHOCTU LaB-
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PucyHok 3.14

3.11 Mpumep 11: NoppnepxaHue 3agaHHON YacTOTbI BpaLeHUA
Nno curHany c aHkogepa

O6bekT ynpasneHus - A[l ¢ HOMUHaNbHOM CKOPOCTbLIO BpaLleHnst 925 06/MUH.

B kauyecTtBe uctovHuka 3agaHus (yctaeku) mcnonbsyetcsa knemma 53 (0-10 B) B pexume
«MYCK/OUCT.» unun noteHumomeTp Ha JIMO B pexume «MYCK/PYYH.». Heobxogmmo
BO306HOBNATE paboty MNYB B pexvmMe Ao OTKMoYeHUst nuTaHns. CurHan obpaTHOM CBA3N,
3Hkogep 200 umn/o6, nogknoyeH K knemmve 33.

Mpumep nporpammHon KoHdUrypaumm npuseaeH B Tabnuue 3.11.
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TunoBble nporpaMmmMHbIe KOHdurypauum NMYB ansa ynpaBneHus anekrpoaBuratensimm

Tabnuua 3.11

Ne Kon HanmeHoBaHue | 3Hau. | MpumeyaHue
1 MposeauTe npouenypy «bbICTpbIv cTapT»
2 0-04 DyHkuna AlrNB 0 Bo3o6HoensATe paboTy B pexume 0o
OTKIMKOYEHUS NUTaHWSA
3 0-32 MakcumanbHoe 3HayeHve 925
Ha XK
4 1-00 |Pexunm koHUrypmposaHus 3 3amMkHyTbIV KOHTYp npouecca M-
perynstopac OC
5 3-03 MakcumanbHoe 3agaHne 925 | MakcumanbHoe 3afaHune CKOpoCcTu
AlLl, 06/MyH
6 3-16 NcTouHuk 3aganna 2 0 He ncnonb3yetca
7 3-17 McTouHMK 3agaHus 3 0 He ucnonbayetcs
8 4-10 HanpasneHve BpalleHns 0 Mo Yacosow cTpenke
9 4-14 MakcvmaneHas YactoTa Ha 50 YacroTa nHeepropa.
Bbixoge M4YB, Ny
10 5-15 KoHdumrypaums doyHKUMK 32 Knemma 33. LindhpoBoit nmnynbCHbIN
BXoAa BXO4
11 5-56 MakcvmaneHas yactota 3083 |Knemma 33. Yactota MmnynbcoB gart-
no garuuky OC ynka, 'y
12 5-58 MakcrmanbHas CKopoCTb 925 | MakcMmanbHas CKopoCTb BpaLLeHWs
no garuuky OC faTyvka, 06/MUH
13 6-10 Huskoe HanpsikeHue, B 0 HwxHee 3HayeHve curHana Ha Krnem-
me 53
14 6-15 MacLutabmpoBaHve Makcu- 925 | MakcvmanbeHoe 3agaHue, 06/MuH
MarnbHOro 3aAaHnst
15 7-20 WcTtounmnk OC ans 8 MmMnynbcHbI BXOA, knemma 33
MA-perynmposanus
16 7-33 MponopumnonanbHeii koad- | 0,8 ... | Mognexar HacTpolike OT nepepery-
dumumenT MN-perynsaTopa 10 nuposaHuns
17 7-34 WHTerpanbHbiv koadduum- | 0,01 ...
eHT NW-perynsitopa 20
MpumeyvaHusn

1) MakcumanbHas 4actoTa MMNYNbCOB Ha WMMMYyNbCHOM BXxode, knemma 33, He
AomxHa npesbiwaTh 5 klMu.
2) MMpwumep pacyeTa aHKoAepa:

Mpy crHxpoHHOW ckopocTn BpaweHust ALl 1000 o6/MuH yrroBasi CUHXPOHHAs CKO-
pocTb — 16,7 ob/cek. PacuyeTHoe nepegaTodHoe yucno aHkogepa: Np = 5000/ 16,7 =
299,4 umn/ob.

Bbibnpaem n3 craHgaptHoro pssiga N = 200 nmn/o6, mMeHbluee, YeM Np.
3) B pexume «[MYCK/ONCT.» Ha knemmy 18 nogaeTcs KoMaHAa nycka/octaHoBa.
4) 3apaHue OT BHELLHEro curHana Ha aHanoroBoMm BxoAe, knemma 53.
5) MapameTpbl ANs CHUTbIBAHUS CUrHAMNOB:
16-01 - 3agaHue (yctaBka), 06/MuH;
16-68 - yacToTa Ha UMNYNbLCHOM BXOAeE, UMM/CEK.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

6) Ha XKW cuntbiBaTh 3Ha4YeHus napameTtpos kHonkon «BOJIbLUE», B nopsake cne-
[OBaHus:

A) YacToTa Ha Bbixoge nHeeptopa, (Hz) unu B nap. 16-13;

B) MoTpebnsiembiii ToK, (A) unu nap. 16-14;

B) BHewHee 3agaHue, (%) vnu nap. 16-50;

N CkopocTb BpaweHus no OC (no aHkogepy) nnum nap. 16-52;

) Motpebnsemast mowHoctb AL, (kW) unu nap. 16-10;

E) 3apgaHue yactoThl BpaweHus, (rpm) unuv nap. 16-09.

CxeMbl NOAKIIOYEHUS! SHKOAEPA NpMBeAeHbl Ha pucyHkax 3.15- 3.16
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PucyHok 3.15 — CxeMa noAknioYeHUsi 3HKoAepa ¢ NnMTaHUeM OoT BCTPOEHHOro UCTOY-
HUKa nutaHua NMNYB
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PﬂcyHOK 3.16 — Cxema nogKnoyeHus dHKoAgepa € NnuTaHueM OoT BHelWHero UCToOYHUKa
nUTaHUA
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

3.12 Mpumep 12: Cuctema «ANeKTPOoHHbIN Ban» (Master-Slave)

KackagHoe ynpasnenue gByx MYB ¢ perynvpoBaHMeM OTHOLLEHMS 4acToT Bpa-
weHua. Osuratens M1 3anutaH ot MYB Nel. 3agaHue 4acToThbl BpalleHUs OT NMOTEHUMO-
meTpa Ha JTMO B pexume «MYCK/OUCT».

Oeuratenb M2 3anutan ot NYB Ne2. 3agaHue yactoThl ans MNYB Ne2 no anano-
roBomMy Bxopy, knemme 60 OT aHanorosoro Bbixoaa, knemmbl 42 MN4YB Nel.

CkopocT BpaweHns M1 n M2 cuHXpoHM3MpoBaHbl C 3a4aHHbIM KO3 dULUneHToM
nepepauyn: K=Fnus2/Fnusl. PerynmpoBaHue K ocyluectsnsetca noteHunomeTpom Ha JINMO
M4YB Ne2 B gnanasoHe ot KmuH=1 go Kmakc=1,3.

Cxema ycTaHOBKW NpefcTaBneHa Ha pucyHke 3.17.

M4B Ne2 MYB Ne1
=g o
o
= B m
|‘ 4-20 mA
M2 M1
S — T

PucyHok 3.17

Mpumep nporpammHoit koHdurypauum anst MYB Nel B pexume «MYCK/OUCT.»
npeacraeneH B Tabnuue 3.12.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

Ta6bnuua 3.12

Ne Koa HaumeHoBaHue | 3Hau. | MpumeyvaHue

1 MposeaunTe npoueaypy «bbICTpbIn cTapT»

2 3-11 dukcupoBaHHas YacToTa, Ny 15 YacroTa BpalleHusa ansa Ha-
CTPOWKW npoLiecca

3 3-15 McToyHuK 3aganna 1 21 MoteHumomeTp JINO

4 3-16 McToyHuK 3aganmns 2 0 He ncnonbayetcs

5 3-17 WcTouHuk 3agaHns 3 0 He ncnonbayetcs

6 3-81 | Bpewms 6bicTporo 3ameanerus, cek | 0,5 | Bpemsi octaHoBa nocne Ha-
CTPOWKM MpoLecca

7 4-14 MakcumanbHasa yactoTa Ha 50 Yacrora, 'y

Bbixogae [M4YB

8 5-12 Lindoposon Bxoa, knemma 27 4 YnpasneHue GbICTpbIM OCTa-
HOBOM MOCNE HAaCTPOWKM

9 5-13 LindpoBoii Bxog, knemma 29 14 BkritoueHne prKcMpoBaHHOM
YacTOTbl 4151 HACTPOVKU

10 6-91 DyHKUMS ANa curHana Ha aHano- 10 YacToTa BpaLleHus. Knemma

roBOM BbIX0Ae, Krnemmva 42 42: 10Kk 0...10 MA npn 0...50 'y,

1
2)
3

4)
5)

Anroputm pa6otbl MYB Nel B pexxume «MYCK/OUCT»:

3agaHve YacToThbl BpalleHUss BCero npuesoda noTeHumomMeTpoM Ha JIMO. B ucxoa-
HOM COCTOSIHAW BCE KNeMMbl PasOMKHYTHI.

Crapt 3amblkaHnem knemm 12, 18, 27 v pasroH no 4-41 (no ymon4aHuto 3 cex);
PaboTa no 3ambikaHus knemm 12 n 29;

3ameaneHve 3amMblikaHneM knemm 12 n 29 no 4-42 (no ymon4yaHuio 3 cek) 4o YacTo-
Tbl BpaweHusi no 3-31;

Hactpovika npouecca no 3-31 40 pasMblkaHWs KIemMmbl 27;

BbIcTpbIi ocTaHoB Mo 3-81 npu pa3MbikaHUU KNemMmbl 27;

Mpumep nporpammHoi koHdurypaumm ans MYB Ne2 B pexume «MYCK/OUCT.» npen-
cTaBreH B Tabnuue 3.13.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

Ta6bnuua 3.13

Ne Koa HaumeHoBaHue 3Hau. MpumeyaHue

1 0-04 OyHkums ArB 0 Bo3o6HoBnsTE paboTy B pexume
[0 OTKMKYEHUsI NMUTaHWS

2 3-03 MakcumanbsHoe 3aganue, Ny, 65 Mpn K=1,3

3 3-15 WcToyHuk 3aganmna 1 2 AHanorosbI Bxof, kremma 60

4 3-16 McToyHuK 3agaHmns 2 0 OTKNIOYEHO

5 3-17 MICTOUHWK 3apaHns 3 0 OTKNOYEHO

6 3-18 VICTOYHUK OTHOCUTENBHOIO 21 MoteHumomeTp Ha JIO

MacLuTaba
7 3-40 M3meHeHne YacToTbl BpalLle- 2 KomneHcaums pbIBKOB Npu YCKO-
HUS peHun/3amegneHmm

8 3-41 Bpewmsi pasroHa, cek 0,2 3HaueHus nogbupatoTcs ans

9 3-42 Bpems 3ameaneHnus, cek 0,2 |obBecneyeHus Tpebyemoli ckopo-
CTU peakuum

10 4-14 BepxHuin npegen BbIxogHOM 65 MakcrmanbHas YactoTa Bpalle-

4acToThl HUSA

11 6-22 MuHUManbHbIN TOK, MA 0 [wanasoH curHana oT aHanoroBo-

12 6-23 MakcumanbHbIn TOK, MA 10 ro Bbixoga N4YB Nel, knemma 42

13 6-82 BepxHee 3HaveHve Lwikansl 19,5 |PacyeTHoe BepxHee 3Ha4YeHue

noteHumometpa Ha JIMO, Ny wikanbl: We=65 (Kmakc-1)=19,5

Anroputm pa6oTbl NMYB Ne2 nostopsieT anroputm pabotsl NMYB Nel npu 3ambika-
HuM knemmbl 18 n 12, Hesasucumble genctensa MNYB Nel n MYB Ne2 Ha dmnkcmpoBaHHbIX
yacToTax BpaleHus rno 3-11 ocywecTBNATCA 3aMblKaHUeM KX Knemm 29 npu pa3oMKHY-
TbIX Knemmax 18.
CxeMbl coegmHeHust MYB Nel n MYB Ne2 npueneHa Ha pucyHke 3.18. AHanorosbIf
BbixoA MYB Nel noakntoyeH Ha Bxoa NYB Ne2.

M4B Nei
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

3.13 Mpumep 13: NMporpamMmMHbIM aBTOMAT Ha 6a3e BCTPOEHHO-
ro MJIK N4B
KoHdumrypaums MYB ans paboTbl npvBoaa Mo 3aaHHON BPEMEHHOW LIMKIOrpam-
me B pexume «MYCK/OUCT .»:
- NYCK C 3aiepXKKOK, 3 CeK;
- pasroH/3amepgneHue, 3 cek;
- paboTta Ha 3agaHHol ckopocTu 60 % B TeveHue 5 cek;
- paboTta Ha 3agaHHon ckopocTtu 30 % B TeveHne 10 cek;
- paborta:
a) C NOBTOPSOLLMMCS LIMKIIOM;
©0) oavH LMKN C 3aMearneHemM 4o OCTaHoBaA.
BpemeHHas gnarpamma paboTbl npeacTasneHa Ha pucyHke 3.19.

f, Ty,
nap. 3-03=100% +——"—""""""""—"—"—————————————-

nap. 3-10(0) = 60 %

————

/
/ ¥ nap. 13-52(4) = 1

N/ nap. 13-52(4) = 24
|

|
| —
Knemma 18 4 =}mp.13-20(o}=5m.<l: nap. 13-20(1) = 10 ek _|
nap. 5-10(8) | | | L
BKI.

nap. 3-10(1) = 30 %

1, cex
PucyHok 3.19 — BpemeHHas guarpamma pa6otbl [M4YB no anropurmy MNMIK

Mpumep nporpammHoNn KoHUrypauum npeactasneH B Tabnuue 3.13.
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

Tabnuua 3.13

Ne Kop | HanmeHoBaHue | 3Hau. | MpumeyaHue
1 MposeauTe npouenypy «bbICTpbI cTapT»
2 1-71 3apepxka 3anycka, cek 3 OT MOMeHTa nogaym curHana Ha
knemmy 18
3 3-10(0) | MpepycraHoBneHHoe 3ana- 60 3HaueHue B nap.3-03 cooTBeTCT-
Hue ckopocTtu (0), % ByeT 100%
4 3-10(1) | MpepycraHoBneHHoe 3ana- 30
Hue ckopoctu (1), %
5 3-15 McTouHMK 3aganmsa 1 0 He ncnonebayetcs
6 3-16 McTOuHMK 3aganHmns 2 0 He ncnonbayetcs
7 3-17 NcTouHKWK 3agaHns 3 0 He ncnonbayetcs
8 4-14 MakcvmaneHas YactoTa Ha 50 HomuHaneHasa nacnopTHas yactoTa
Bbixoge M4YB, 'y
9 13-00 Pexum MNJTK 1 MIK akTnBeH
10 13-20 MpenycTaHoBneHHoe 3aga- 5 TanmayT onsa ckopocTu 3agaHuns
(0) Hue Tanmepa (0), cek ckopoctu (0)
11 |13-20(1) | MpepmycTaHOBMNEHHOE 3apa- 10 TarmayT Anst ckopocTu 3agaHns
Hue Tanmepa (1), cek ckopoctu (1)
12 | 13-51(0) Cob6biTne MK (0) 1 Bxoa: «MctuHa»
13 |13-51(1) CobbiTne MK (1) 4 Bxoa: «PaboTa no 3agaHuto 0»
14 |13-51(2) CobbiTne MIIK (2) 30 Bxoa: «Tanmayt 0»
15 |13-51(3) Cobbitne MK (3) 4 Bxoa: «PaboTa no 3agaHuio 1»
16 |13-51(4) Cob6bitne MK (4) 31 Bxog: «Tanmayt 1»
17 | 13-52(0) Oenctaue MNJIK (0) 10 Bxoa: «[pegycrtaHoBneHHoe 3aaa-
Hue ckopocTtu (0)»
18 |13-52(1) Oencteue NJIK (1) 29 Bxog: «3anyck Tavimepa (0)»
19 |13-52(2) Oenctaue MK (2) 11 Bxoa: «[NpegycraHoBneHHoe 3aaa-
Hue ckopocTtu (1)»
20 [13-52(3) Oencteue MNJIK (3) 30 Bxog: «3anyck Tanivepa (1)»
21 |13-52(4) Oenctaue MK (4) 1 Bxopa: «HeT pgencremsa» - ans no-
BTOpa UWKna
24 Bxoa: «OctaHoB» - cTon
MpumeyvaHue - B pexunme «MYCK/ONCT.» Ha knemmy 18 nogaetcsa komaHaa
nycka/octaHoBa.

3.14 Mpumep 14: «<CRAWUN pPEXUM» C TMCTEPE3INCOM Ha BCTPO-
eHHom MJIK NM4YB

Anroputm «SLEEP ¢ ructepeancomM» npenHasHadeH ans obecnevyeHns OononHu-
TENbHON 3KOHOMUM 3MEKTPOSHEPTUM U MpoAJSiIeHUs cpoka crnyxGbl oGopyaoBaHus. Mpu
BbINOJSIHEHWM YCINOBUSA «3acbiNaHUs» NPUBOA OCTaHaBnmuBaeTcs ¢ BbiGerom. Nocne Bbinos-
HEHWS YCIOBMS «NPOBYXKOEHNS», MPMBOA BKIloYaeTca Ha paboTy.

MYB ocywecTBNSET ynNpaBrieHWe HAaCOCOM C 3aMKHYTbIM KOHTYPOM npouecca no
CUrHany oT faTyvKa JaBrieHus C ycTaBkol - 4 Gap, kak B npumMepe 7.
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3 TunoBbie nporpaMmmHbie koHcurypauum NYB ans ynpaBneHus anekTpoaBuratensimm

Lasnenwve 4

Ycnoeue
,3ackinanua”

Ycnosue
LNpobyxaeHus”

Yactota
BpALLEHNS
Basa
nBurartens

UnntocTpaums paboTbl anropuTMa npeactaeneHa Ha pucyHke 3.20.

Ycraeka

PucyHok 3.20
Mpumep nporpammHoN KoHUrypauum npeacrtaeneH B Tabnuue 3.14.
Ta6bnuua 3.14

Ne Kopn | HanmeHoBaHue 3Hau. MpumeyvaHue
1 [MpoBeauTe nNpouenypy «bbICTpbIN cTapT»
2 CkoHurypupymnte «Pexum nogaepxaHusa AaBneHns»
3 5-10 Lindbposon Bxog, knemma 18 9 MmMnynbCcHbIV 3anyck
4 5-11 Lindposoit Bxog, knemma 19 6 VIHBEpPCHbI OCTaHOB
5 13-00 Pexum MJIK 1 MNK aktnBeH
6 | 13-10(0) OnepaHp komnapaTtopa 0 2 MapameTp ructepesuca (OC,
6ap)
7 ]13-10(1) OnepaHp komnapaTtopa 1 3 MapameTp ructepesunca (4ac-
ToTa BpalleHus Bana ALl, 'y)
8 |13-10(2) OnepaHp koMnapaTtopa 2 2 MapameTp ructepesuca (OC,
6ap)
9 |13-11(0) Jloruka pa6oTbl 2 Bonblue, yem yctaska
Komnaparopa 0 13-10(0)
10 |13-11(1) Jlorvka paboTbl 0 MeHbLue, Yem ycTaBka
Komnapartopa 1 13-10(1)
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3 TunoBble nporpaMmHbIe koHcurypauum NMYB ans ynpaBneHus anekrpoaBuraTensimm

MpoaomxkeHue Tabnuubl 3.14

Ne Kop HanmeHoBaHue 3Hau. MpumeyvaHue
11 |13-11(0) Jlorvka paboTbl 0 MeHbLue, Yem ycTaBka
KomMmnapartopa 2 13-10(0)
12 |13-12(0) YcraBka komnapaTopa 0 3,9 3apaHve B nap. 3-
10(0)=(4,0...3,0 %), 6ap
13 |13-12(1) | YcTaBka komnapatopa 1 Ycno- 20,1 YacToTa BpalleHns ang oT-
BWE «3aCbINaHns». KnoyeHus, My
14 |13-12(2) YcraBska komnapaTopa 2 35 HwxHee 3HayeHve ructepesm-
Ycnosue «npobyxaeHus» ca, bap
15 |13-51(0) CobbiTne NJIK (0) 22 Komnapatop 0
16 |13-51(1) Cobbitne MNJIK (1) 23 Komnapatop 1
17 ]13-51(2) Cobbitne MJIK (2) 24 Komnapatop 2
18 |13-52(0) Hencteue MNJIK (0) 22 MMyck
19 |13-52(1) Hencteue MNJIK (1) 24 OcraHoB
20 [13-52(2) Oencreue MNJIK (2) 22 Myck
Anroputm paboTbi:
1) KomaHga «[lyck» anekTpoaBuraTenst nyTeM KpaTKOBPEMEHHOrO 3aMblKaHWs
knemm 12 1 18 npu 3amkHyTbIX 12 1 19. OcTaHOB — KpaTKOBPEMEHHbIM pa3Mblika-
HWeMm krnemm 12 un 19.
2) Mo mepe nNpubNMxXeHWs KOHTPONUPYEMOWN BenuuyuHbl K yctaeke [1A-perynsTtop
CHMXaeT 4YacToTy BpalleHus anekTpoasuraTens n npu 3HavyeHun B nap. 13-12(1)
MNK oTknioyaeT nuTaHne anekTpoasuraTens.
3) Tlpy CHWXEHMM 3HAYEHUS KOHTPONMMPYEMOWN BENMYMHbI A0 3HA4YeHus B nap. 13-
12(0) MJIK nogaet komaHay «ITyck».
4) QJnekTpoaBuraTenb paboTaeT A0 BbINOMHEHWS YCNOBUS M. 2, T.€. LWKI 3aMbIKaeT-

CS C MMCTepes3ncoM, OT YacTOThl BPaLLleHWs Bana aneKkTpoasuraTens, 3agaHHoun B
nap. 13-12(1) Ao 3Ha4YeHNs KOHTPONMPYEMOW BENNYMHBI, 3aAaHHON B nap. 13-12(0).

Cxema coeaunHeHus knemm MN4YB npueeaeHa Ha pucyHke 3.21.
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PucyHok 3.21

PeneliHbli BbIX0O4 3anporpaMM1MpoBaH Ansi NOAKMIOYEHUs] CBETOBOrO MHAMKaTopa

aKTMBHOCTU KOMaHAbl «nyCK».
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4 MNpumepbl onpoca u ynpaeneHus MYB no nHtepdency RS-485

4 Mpumepsbl onpoca u ynpaeneHus NMN4YB no nnrepcdency RS-485
4.1 HacTtpouku nutepdenca ceasm RS-485 Ha OBEH MN4B

[ina onpegeneHvs napamMeTpoB CBSA3W Ha 4YacTOTHOM npeobpasosatene OBEH
M4YB uncnonb3yetca rpynna napameTpoB 8-**. OCHOBHblE HacTPOMKM MapaMeTpoB 3TOW
rpynnbl, KOTOpble AOMKHBLI ObITb Npou3BeaeHbl, cBeaeHbl B Tabnuuy 4.1. Hactponku, uc-
nornb3yemble B NpuMepax NoAKNIoYeHNS BblAeneHbl KypCUBOM.

Ta6nuua 4.1 - Hactpownku cBsasu N4YB

O6Lwwme HaCTPOMKMU.
Fpynna napameTpoB Ansi KOHUryprMpoBaHUsi OOLMX HAaCTPOEK CBA3U

8-01 |0-2 MecTo ynpaBneHus:

[0] 0 — yugpposoe yripasneHue u KomaHOHOe Cr1080.

1 — TonbKO UMKPOBON: MCNOMb30BaHNE LIMPPOBOro BXoAa B Ka-
YecTBe ynpaBnsioLwero.

2 — TONbKO KOMaHAHoE CIoBO.

8-02 |0;1 VICTOYHMK KOMaHAHOrO CrloBa:

[1] 0 — HeT: oyHKLMSA He aKTUBHaA;

1 — RS485: UCTOYHMK KOMaHAHOrO CroBa ynpasBneHns co3gaeTca
yepes NopT nocnegoBaTesnibHon cBa3n RS485.

HacTtpoiiku nopra. NapameTpbl ans KoHdpuUrypupoBaHusa noprta N4B

8-30 |0;2 MpoToKon: ncnonb3yembll MPOTOKON; M3MEHEHNe MpPoTOoKona He
[0] BCTynaeT B CuIly Ao oTknodenns MNMYB:
0 — He ucnonb3yeTcs,
2 — Modbus.
8-31 |1-126; Afnpec Ans WuHbI.
[1] [1 - 126] — guana3oH agpeca WuHbl MN4B;
8-32 |0-412] 3apaeT cKOpoCTb Nepeaayn AaHHbIx nopta (6on).
3HaveHuve BbIOMpaeTcsa M3 BapuMaHTOB:
«0» — 2400;
«1» — 4800;

«2» — 9600 (no ymonyaHuio);
«3» —19200;
«4» — 38400.

8-33 [(0-3]0] 3agaeT KOHTPONb YETHOCTWU AaHHbIX. 3HayeHue BblbupaeTcst U3
BapuaHToB:

«0» — KOHTPOJIb YETHOCTN OTCYTCTBYET (MO YMOMYaAHMIO);

«1» — npoBepka Ha HEYETHOCTb;

«2» — KOHMPOIIb YemHocmu omcymcmeayem, 1 cmorossiti bum;
«3» — KOHTPOIb YETHOCTU OTCYTCTBYET, 2 CTONOBbIX buTa.

8-35 1-500 MwuHuManbHasn 3agepxka peakumm (MUNIUCeKyHabl):
[10]

8-36 |0,010-10,00 MakcumanbHas 3apepxka peakummn (cekyHabl). [NpesbilieHve
[5,0] BPEMEHW 3TOW 3a4EPXKKN NPMBOAUT K TaMMayTy KOMaHAHOrO CrioBa.
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4.2 Apgpecauums peructpos N4YB

[ns onpoca napameTtpos MYB 1 n3meHeHns nx No CeTn UCMonb3yeTcs creayo-

LMe NPOCTble NPUHLMMNLI aapecauum:

1

2

Kaxxgomy napameTpy COOTBETCTBYET pernctp (2 permcrpa) ¢ yHUKanbHbIM agpe-
com.
Apec cooTBETCTBYHOLLErO perncTpa onpegensieTcsa no Homepy napameTpa B M4B no
cnepyoLlen dopmyne:

HOMEP _PEI'MCTPA= HOMEP TTAPAMETPAx10-1 (4.1)

Takum o6pasom, Hanpumep, napameTpy 1-00 GyaeT cOOTBETCTBOBATbL PEMUCTP C

HomepoM 100x10-1=999dec=3E7hex.

Momnmo perncTpoB xpaHsawmx napameTpsbl MNYB ecTb 1 gononHUTenbHbIe CryKebHble
pernctpbl. Bo-nepsbix, 9T0 KomaHAHoe crnoBo. OHO MO3BOMSET FMaBHOMY YCTPOWCTBY
Modbus ynpaBnsiTb HECKOMNBbKUMN BaXKHbIMU pyHKLMAMK THB:

Myck;

OcTaHoB npvBoAa pasnuyHbiMU cnocobamu:

C6poc nocne aBapuMHOro OTKIMHYEHMS;

Pa6oTa ¢ pasnuyHbiMK NpeaycTaHOBIIEHHBIMW CKOPOCTAMU;
Pa6boTta B 0O6paTHOM HanpaeneHuu;

YnpasneHue BCTpoeHHbIM pene M4YB.

MomMmo kOMaHOHOro crnoBa MCNonb3yeTcs CMOoBO 3adaHus no nHTepdency RS-485,
CMNOBO COCTOSIHMS!, CIOBO 3HA4YeHusi o6paTHON CBS3M U PErUCTP MHOEKCMPOBaHUS napa-
mMeTpoB. VIx HasHayeHWe 1 agpecauns ceegeHbl B Tabnuue 4.2.

Tabnuua 4.2 - CnyxebHble pernctpbl NMN4YB

Homep peruct- | Homep perucrtpa
pa(NyB) (Modbus) HasHauyeHue
6 MocneaHuit koA owmnbkM OT MHTepdenica obbekTa
OaHHbIX
8 WHaekc napameTpa (Hanpumep, 3-10)
50000 49999 BxogHble paHHbIe: perncTtp KoMaHAHOro crosa
npusoga (CTW)
BxogHble OaHHbIE: perucTp 3afgaHus no UHTep-
50010 50009 chevicy RS-485 (REF)
50200 50199 BbixogHble [aHHbIE: perncTp croBa COCTOSIHUSA
npusoga (STW)
50210 50209 BbIxoaHble AaHHbIe: permcTp OCHOBHOMO TEKYLLero
3HayeHus npueoga (MAV)

KomaHgHOe CroBo 1 CNOBO COCTOSIHUSI MpeacTaBnstoT cobon Habop 3Ha4YMMbIX BUTOB,
K KaXXJOMy M3 KOTOPbIX MOXHO UCMNONb30BaTb OTAENbHOE obpalyeHne. CTpykTypa KoMmaHa-
HOro CrnoBa 1 crioBa COCTOSIHUSI NpuBeaeHbl B Tabnuuax 4.3 n 4.4,
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Tabnuua 4.3 - BUTbl KOMaHAHOro cnoBa

Eut JNornueckoe coctosiHne 6uTa DYHKLUSA KHOMKKN 5-1*

0 | 1 (ananor)

0 MpenycTaHoBNeHHOE 3aaaHue, Mnagwmm out 16
0 | 1

1 MpenycraHoBneHHOe 3aaaHue, cTapLunii Gut 17
0 1

2 TopmoxeHue nocro- Het TopmoxeHuns 5

SAIHHBIM TOKOM NOCTOSIHHBLIM TOKOM

3 OcraHoB Bbiberom HeT ocTaHoBa Bblberom 2

4 BbICTpbIN OCTaHOB HeT GbicTporo ocraHoBa 3

5 durkcaums 4acToTbl HeT dumkcaumm yactoThbl 20

6 OcTtaHoB ¢ 3ameq- Myck 8

neHvem
7 HeT cbpoca Cbpoc 1
8 | Pabota no 3apgaHuo | PukcmpoBaHHasi yactoTa (3-11)* 14
MameHeHne
M3ameHeHue ckopocTu 2
9 ckopocTtu 1 (cornacHo 3-5%) 34
(cornacHo 3-4%)
10 RarHble HepencTam- [aHHble oencTBUTENbHbI -
TerbHbl

11 | Pene 1 BbIKMHOYEHO Perne 1 BkntoyeHo (Ananor 5-4%)

12- He vcnonbaytoTes

13 Y

14 |Habopl** Habop 2 23

15 |PeBepc Het peBepca 10

MpumeyvaHue - ** AKTMBHO TONMbLKO Npu 3agaHun napameTpy 0-10 3HayeHUs «9».
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Tabnuua 4.4 - BUTbI crnoBa COCTOAHUA

Ewt JNornueckoe coctosiHne 6uTa ®yHKuMM pene  5-4*
0 1 (ananor)
0 YnpaBrneHue He roToBo [OTOBHOCTb K ynpaBneHuto 1
1 MpuBoa He roToB Mpusopa rotos 2
2 OcTaHoB BbibGerom Het octaHoBa BbiGerom 29
3 Het aBap. curHanos ABapuinHbIN curHan 10
4-
6 He ncnonbaytoTes
7 HeT npegynpexaeHus MpeaynpexaeHve 4
8 He na saparim Ha 3apanun 8
(Hanpvmep, pasroH)
9 Py4Hon pexum ABTOMaTUYECKUIA PEXUM 56
10 BHe yacToTHOro gnanasoHa B yactotHOM ananasoHe 7
11 OcraHoBneH Pabota 6
12 He ncnone3yeTtca
13 HeT npenynpexaeHus o Hanpsi- | [NpeaynpexaeHve o Hanpsi- 24
XKeHnm XeHnu
14 He Ha npegene no Toky Mpepen no Toky 12
15 Het npegynpexaeHus o nepe- | [NpegynpexaeHune o nepe- 21
rpese rpeee

4.3 YpaneHHbIX onpoc u ynpasneHue OBEH MNYB ¢ nomoubio
OBEH IMJIK-150

Moka3aHbl OCHOBHbIE MpWeMbl paboTbl No yaaneHHomy ynpaeneHuto MYB ¢ nc-

Nnonb30BaHMEM KOMaHAHOrMO CrioBa, a Takke CYMTbIBAHMS OCHOBHLIX MapameTpoB npubopa
no nHTepdency RS-485 ona Ucnonb3oBaHUS B Nporpamme ynpaBreHus UM apxvBauuu.
Bonee nogpobHo paboTa ¢ kKOMaHAHBLIM CITOBOM paccMaTpuUBaETCS Ha NPaKTU4EeCKOM Kyp-
ce MN4yB, nNpPoBOANMOM YuyebHbIM LLEeHTpPOM KOMMaHun OBEH
(http://www.owen.ru/text/42303709).
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4.3.1 HacTtpowuku MINK-150 gansa cesasu c N4YB

[ns nopkniodeHns pernctpos namatn MNYB n komangHoro cnosa Gyaem ucnornb-
30BaTb CTaHAAPTHBIN WHCTPyMeHTapuin KoHdurypauum TUIK gns ceasm ¢ Modbus-
YCTPONCTBaAMMU.

3anyctute CoDeSys, co3gaiTte HOBbI MPOEKT UMM OTKPOWTE CYLLECTBYOLLMNA.
3aviguTe Ha Bknagky Pecypcebl v Bbibepute nyHkT Kondourypaums MIK (cm. pycyHok 4.1).

B-PLC 150 U
% Pecypcel : : -
B (1 MofanbHee nepemeHHEe ---Discrete |ﬂDUt & blt[’:l}{]
B (0 dutnuoTexa ANALYZATION.LIB 5.10.99 09.05.05 E---Discrete output 4 bit[F1x]
E- [0 éubmmorera |ECSFCLIE 12.4.06 15:51:28: raoba H--Special output[FIX]
m an e @--Unifed signal sensor[SLOT]
P—— &--{Unifed signal sensorfSLOT]
(8l KoHeHrypauma Tpesor &--Unifed signal sensorSLOT]
() Meremwep futinuorex &--Unifed signal sensor[SLOT]
MeHenskep napameTpoes EJ--------Analog OUtpUt[FD{]
MEHE‘.U.H(ED APACHOTRS
ﬁ HacTpoiikK weneeol naareops! EJ--------Analog OUtDUI[Fl}{]
@ MNNK-Bpayzep
3% Patouan ofnacTe
U.HQJDDBEH TpacCcHpOERS

PucyHok 4.1 - Kondowmrypaums MK
B oTkpbiBlEMCS crieBa okHe KoHdurypaumm MNJ1K npaBoi KHONKOW «MbIlK» Ha-
XMUTE BEPXHIO Haanuck. Hanpumep, npu ucnonssosanum MNK150-220.U-M aTton Hagnu-
cbto 6yget PLC 150 U. B OTKpbIBLUEMCS KOHTEKCTHOM MeHIO Bbibepute nyHKT [lo6aBUTb
MoaanemeHT, a B NOABUBLLUEMCSH HOBOM KOHTEKCTHOM MeH0 — NyHKT ModBus (Master).

| Hactparicu | Mapamerow
Statiskic, ..
Bukton...

BEIMMCNATE aapeca Universal network module. ..,
MadBus | (=T
Dol (Masker), .
OWEN {slave)...
OWEN {spy)...
Qwen (Master), ..
ModBus (slave). ..
~Analog output[F1x] Szbit signed constant. .
~Analog output[FE] Float constant., ..

16hik signed constant. ..
Archiver..,

KonMpoBaTe Chrl+C

= nifedrsmgrarsersorrsToT]

PucyHok 4.2 - lo6aBneHue noganemeHta ModBus Master
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4 MNpumepbl onpoca u ynpaeneHus MYB no nHtepdency RS-485

Takum obpasom, Bbl ob6aBnseTe B KOHUrypauuo Moayns obMeHa faHHbIMU Mo
npoTtokony ModBus. [ins onpoca mMogynew 1 Apyrux yCTPOUCTB MO CETU C NOMOLLUbIO AaH-
HOro NPOTOKOMa KOHTPOMNep AoMmkKeH BbiTb BEAYLWMM NPMBOPOM, TO €CTb MacTEpPOM CeTH,
4YTO OTpaxeHo B Ha3BaHun fobasneHHoro moayna ModBus (Master).

3ameTum, yto MYB obwaetca ¢ MK no nHrepdency RS-485. Moatomy B napa-
meTpax noganemeHta ModBus Master 3ameHMM 3HavyeHWe napameTpa MCMosib3yeMoro
nHTepdeiica Debug RS-232[Slot] Ha RS-485.

=B--PLC 150 U

H--Discrete input 6 bit[FIX]
-Discrete output 4 bit[F1x]
-Zpecial outputlFx]
--Unifed signal sensor[SLOT]
--Unifed signal sensor[SLOT]
- nifed signal sensor[SLOT]
- nifed signal sensor[SLOT]
--Analog outputFIx]
--Analog outputFIx]
-todBus (Master)[V AR]

e AT %QDY.0; DWORD, (* Last address *) [CHANMEL (Q)]
AT %QW9 1 WORD: (% Last error ™) [CHANNEL (Q)]
Debug RS-232[5" T

i OO e OO e OO e OO e OOUO e SO e SO e OO =

I:I}

SaMEHHTE INEMEHT
EbIMHENATE SApECS

Konuposate ChrlHC

PucyHok 4.3 - MapameTpbl Ao6aBneHHoro moayns ModBus Master
PassepHute nyHkT ModBus (Master), HaxxaB NeBOW KHOMKON «MbILLN» Ha 3Ha4Ke
«+». Boigenute nyHKT RS-485 [SLOT]. 3atem 3angnTte Ha Bknaaky MapameTtpbl Moayns,
pacnonoXeHHY0 B BEPXHEN YacTy NPaBOro OkKHa Ha akpaHe. Ha pucyHke 4.4 npeacrtaene-
Hbl pEKOMEeHAYyeMble 3HAYeHUs1 NapaMeTpoB obmeHa no cetu (cm. Tabnuuy 4.1), koTopble
HeobX0AMMO YCTaHOBUTbL. BbibepuTe HyXHble 3Ha4YeHUst U3 CMMCKOB, BbiMadalolimx npu

HaxaTum Ha kHonku X,
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MHaeks | Hria | IHA4EHHE [No yrony. K.
1 Commurnication speed x|11520

2 Parity MO PARITY CHECK, =] MO PARITY CHECK.

3 D ata bits g bits x| 8 bitz

4 Stop length One stop bit x| One stop bit

5 Interface Type R5485 =|R5435

E Frame oriented ERTLL xASCI

7 Framing time ms 0 1] 1]

g Wigibiliby Ma =] Mo

PucyHok 4.4 — HacTpoWka ceTeBbIx NapameTpoB AnsA nogkntoyeHus NMN4YB B npoekrte
nnK

OTHOCUTENBHO YCTAHOBOK NO YMOJTYaHUK U3MEHAKTCA NapamMeTpbl, BblAElIeHHble

LUBEeTOM!:

e Communication speed (ckopocTb obmeHa) 115200—9600 6uT/c;
e Frame oriented (nogtvn npotokona cesAsn) ASCIl -RTU.

Onsa Toro, 4ToObl CAMOCTOATENBHO HACTPOUTL CNUCOK 1 chopmaT nonyyaemelix ¢ MYB
OaHHbIX, HAXXMWUTE NpaBoW KHOMKOW MbIWK Ha nyHkTe ModBus (Master), B nosiBuLleMCS
KOHTEKCTHOM MeH1o Bbibepute nyHkT flo6aButkb MopanemeHT, a 3atem mogynb Universal

Modbus device (pucyHok 4.5).

Boloennte nosisuBwuinca mopyne Universal Modbus device [VAR], 3atem oT-
KPOMTE OKHO ero CBOWCTB, BbiopaB Bknaaky MapameTtpbl Mogynsa (cMm. pucyHok 4.6). MNep-
Bble TPW MYHKTa MOXHO OCTaBUTb 6€3 M3MEHEHMUN, T.K. OHW OMUCLIBAKOT NapameTpbl CBA3N
no Ethernet, B To Bpems kak INMJIK cBsasbiBaeTca ¢ MNYB no uHtepdency RS-485. Heobxo-

PLC 150U

E---Discrete input & bit[FIx]
E---Discrate output 4 bit[F1x]
B--Special output[FI]
&--nifed signal sensor[SLOT]
& nifed signal sensor[SLOT]
&--Unifed signal sensor[SLOT]
&--nifed signal sensor[SLOT)
E--Analog output]FIx]
Bl--Analog output[FIx]

=B

VAR

o )
AT S%HOVWI 1
RS-485-1[5L

Bripesate

KonvpogaTe

¥aannTe

BCTAEWTE ZNEMeHT

AoBaEnTE MoA3nEmMeEHT

BEIMMCNATE aapeCca

Chrl+i
Chrl4+C

el

P A kIR EL
Universal Modbus device. ..
COWEM_MVAR. ..
COWEM_MYILIE, ..
OMVERM_MDWY, .,

-

PucyHok 4.5 - lo6aBneHne moaynsa Universal Modbus device
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aumo BbicTaBuTb B napameTtpe NetMode 3HaveHue Serial, a Takke 3agatb agpec M4YB B
nyHkte ModuleSlaveAddress. CornacHo Tabnuue 4.1 — ero agpec 1. OctanbHble napa-
METpPbl MOXHO OCTaBWUTb B TOM BUAE, B KAKOM OHU NMPEeACTaBNeHbl Ha pUcyHke 4.6.

MHgers | WA | SHAMEHHE | Mo yracum. | MuH. | M ak.
b adulelP 1000223 1000223

2 b & timeout 150 150 10

3 TCPpart 502 h02

4 Mettdode Serial =] Serial

A toduleSlavesddress 1 1 ] riala)

E whork, rode By poll time =] By poll time

7 Palling time ms 100 100 10 10000

g izibility Ma = HNa

9 Amount Bepeat 0 0 0 100

10 Byte Sequence Trace_mo... =] Trace_mode

PucyHok 4.6 - MapameTtpbl mogyna Universal Modbus device

Tenepb Heobxoaumo f06aBUTbL B MOAYMb Te NepeMeHHble (PerncTpbl), KOTopble nna-
HUpyeTcs onpawmeaTh no cetn. B paccmartpusaemom npumepe MJIK ¢ NMYB obmeHnBaeT-
CA cneaylolMMm napameTpamu:

e KomaHgHoe croBo;

CnoBo cocTosiHUS;

CnoBo 3agaHna YacToThl No RS-485;

CnoBo onpoca YactoTbl No RS-485;

BbixogHas vactoTa, Ny (16-13);

BbixogHas MoLWHOCTL perynuposaHus, kBT (16-10);

e Tok asuratens, A (16-14).

[na pobaeneHns perncrtpa HaxmuTe npasow kHomnkow Ha Universal Modbus device
[VAR], 3aTeM B KOHTEKCTHOM MeHI0 Bblbepute nyHKT [lo6aBuTb MNMopanemeHT, a 3aTem
Register input module (cM. pucyHok 4.7).

B--todBus (Master)[vAR]

------- AT %QD2.0: DWORD; {* Last address *) [CHARNNEL (Q)]

AT %W 1 WORD, (* Last error ) [CHANNEL (Q)]

RE-485-1[5LOT]

B Universal Modbus device[VAR)
L AT %0QBO.1.0: BYTE; {* Cc

ECTasHTE ZNEMEHT L R
AobaemTe MogsnemeHT & bit input module, ..
& bit output module. ..
BbMHMCNATE aapeca Register input module. ...
Reqister output module. ..

EblpeBaTb Etr::z 3Z2bit input module. ..
grpoedTe J 3Z2bit oukput module. ..
BcTaBHTE el :
Real input module. ..
¥ AamTh Del

Real autput madule. ..
Skring input rmodul..
Skring Sutput module. ..

PucyHok 4.7 - lo6aBneHne BXO4HOM NepemMmeHHOMN B (hopMaTe perucrpa
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Ons pobaBneHns pernctpoB nepepayun AanHHbix ¢ MJIK Ha MYB (komaHgHoe cno-
BO M CMOBO 3afaHusl yacToTbl No RS-485) ucnonb3yiiTe aneMeHT MeHo Register output

module.

Mocne pnobaBneHns HY>XHOro Yncna PerMcTpoB U Ha3HaAYeHUs] UM UMEH KOHUry-
pauus MJIK npumeT BUA, NOKa3aHHbIN Ha pUCYHKe 4.8.
E--ModBus (Master} 7 MpoTokon ceazn ™) [VAR]

AT %Q09.0: DWORD; {* Last address ™) [CHANNEL (2]
AT %W 1 WORD;, (7 Last error ™) [CHANNEL {Q0)]
RS-485-1 (" MHTepdherc cBAam ™) [SLOT]

PucyHok 4.8 - Kondmrypauuma MK nop 3apgavy
Ona kaxporo peructpa HeobxoanMo HacTpoUTb NapameTpbl agpecaunm u gyHK-
uum onpoca. Agpecaumsi onpeaenseTcs CornacHo npaeunam, U3NoXeHHbIM B M.4.2 AaHHO-
ro pykoBOACTBa, (PYHKLMM OMnpoca OnpeaensitoTcs CorfacHo npuHumMnam paboTbl no npo-

Tokony Modbus.

HacTpownkun agpecaunm ansi npyBeAeHHbIX NapaMeTpoB cBeAeHbl B Tabnuue 4.5.
Tabnuua 4.5 - Agpecauua Modbus onpawmBaeMbix napaMeTpoB Npumepa

HanmeHoBaHue napameTpa

Appec perucrtpa

®yHkuma Modbus

ModBus

KomaHgHoe crnoBo 49999 Write multiple registers (0x10)
CnoBo 3agaHus YactoTbl No RS-485 50009 Read holding registers (0x03)
CnoBo cOoCTOsIHUS 50199 Write multiple registers (0x10)

CnoBo onpoca 4actoTbl no RS-485 50209

BbixogHas 4acTtoTa, Ny (16-13) 16129
BbIxoaHas MOLLHOCTbL perynmpoBa- 16099 Read holding registers (0x03)

Hus, KBT (16-10)
Tok gBurartens, A(16-14) 16139
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MpumeyaHue — bonee noapo6Ho cm. PI pasgen 4.7 «Mcnonb3oBaHue MHTep-
denca RS-485».

Mocne nogkmtovenusa MIIK k NMYB B pasgene Kondwmrypauusa MIK moxHO Ha-
6ntogaTh B pexume peanbHOro BpEMeHN U3MeHeHne napameTpos pabotsl MYB.

MpumeyaHue - [NapameTpbl B Npumepe oTOOpakeHbl COOTBETCTBEHHO hopmaTy
3anvcu B pernctpbl. Tak 3HavyeHuo nepemeHHon freq=504 cooTBETCTBYET YacToTa BpaLle-
Hua aBuratenst 50,4 'u. MNonoxeHne OecATUYHOM TOYKU B KaXKAOM napameTpe CM. B Onu-
caHun nepemeHHon B Pl M4YB.

- AT %030 DWORD; (* Last address ™) [CHANMNEL (Q)] =1

- AT %W 1 WORD, (7 Last error ™) [CHANMNEL (Q)] =0

~RS-485-1 (* MHTepdedc caaan ™) [SLOT]

B--Universal Modbus device (* MpeobpazopaTent 4acToTHeIA BeKTOPHEIA ™) [VAR]
b AT %QB9.1.0; BYTE; (* Command (Oxff - Start) *) [CHANNEL {Q)] = 0

_egister output module (* 3aganve no RS-485 ") [WVAR]
eeizad g AT %W 11 00 WORD: (7 %) [CHANNEL (Q)] = 16384

PucyHok 4.9 - Kagp pa6oTbl nogkntoydeHus M4YB k MJIK 150 ¢ oTobpaxeHuem napa-
meTpoB MNYB

4.3.2 YpaneHHoe ynpasrneHue NMN4YB n3 nporpammsi MJK

Onpoc nepemeHHbIX JaeT He4OCTaTOYHO CBEAEHMIN ANS yrnpaBneHUs YacTOTHbIM
npeobpasoBatenem no RS-485 n3-3a nobutoBoro obpalleHns K anemMeHTaMm KoOMaHaHOro
CrnoBa u CrnoBa CocTosHMA 1 oopmarta 3agaHus no RS-485.

[na obneryenns paboTbl Nonb3oBaTens no yganeHHoMy ynpasneHuto MYB mox-
HO ucnonb3oBatb nporpammy MJ1K-150, paccMOTPEHHYIO HMXe.
Mepen Hayanom paboTbl C OCHOBHOW MpOrpammol co3faHbl 2 (OyHKUMOHAmNbHbLIX Groka:
bits_to_word u word_to_bits, koTopble NO3BOMSIT pacnakoBbiBaTb NEPEMEHHYI0 TuMa
Word B 16 nepemeHHbIx TMNa bool n HaobopoT cocTtaenaTe U3 16 nepemeHHbIX Tuna bool
nepemeHHyto Tuna Word. Wx ncnonb3oBaHve no3Bonut caenatb paboTy ¢ KOMaHAHbIM
CMNOBOM U CIIOBOM COCTOsIHUS Bonee HarnsgHbIM.

YacTtb nporpammbl Mo paboTe ¢ KOMaHAHbLIM CIMTOBOM Moka3aHa Ha pycyHke 4.10.
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opl @

bits_to_word ]

i oo N R e
bit1 |—hit1
DCstop —hit2
wyhey —hit3
bystr_stop |—hitd
fix_freq |—bits
pusk —hitd
shrog |—bit?

const |G—bitd

—bit9
—bit10
—bit11
FALSE |—bit12
FALSE |—bit13
nabor |—bit14
revers (—bit15

PucyHok 4.10 - YacTb nporpammbl ynpaBrneHus NMYB (pa6oTa ¢ KOMaHAHbLIM CITIOBOM)

VMcnonb3oBaHne byHKUMOHANbLHOro 6rnoka no3eonseT HarnagHo Habnwoaatb pa-
6oty M4YB B aBTOMaTM4ECKOM pexunme. MiameHssa cooTBeTcTByOWME Habopbl BUTOB, MOX-
HO 3anmycTuTb, ocTaHoBMTL N4YB, BbIGpaTh pexvim paboTbl 1 YacTOTy BpaLLEHWs ABUraTens.

Ansa 3anycka MNMYB HeobxoanMMo BbINOMHEHWE Lenoro Habopa paBHO3HAYHbLIX YC-
NOBUA — OTCYTCTBME KOMaHAbl OCTAHOBA, OTCYTCTBME KOMaHAbl oMKcaumMu CKOpoOCTH, a
Takke KOMaHAbl Ha MycK W Npuem AaHHbIX. Tak 3anycky Asuratens B nNpsMoM Hanpasne-
HUWM COOTBETCTBYET 3Ha4YeHne pernctpa komaHgHoro cnosa 33916, a 3anycky Asuratens B
obpaTHOM HanpasneHun (komaHaa pesepc) — 1148.

3agaHve 4acToTbl BpalLeHWs MOXHO MPOW3BOAMTL B MNEPEMEHHOW permcTpa
50010 B gnanasoHe 0-16384. CunTbiBaHWe TeKyLlel YacToTbl B aBTOMATUYECKOM pexnve
npouncxoauT B AnanasoHe 65535 — 49151 (MmHMManbHas cKopocTb cornacHo 3-02, mak-
CMMarbHas CKOpoCTb cornacHo 3-03, COOTBETCTBEHHO).

[nsa aHanusa coctosaHua MYB yao6HO ncnonb3oBaTth CIOBO COCTOSIHMA B hopMa-
Te, NpMBEEeHHOM Ha pucyHke 4.11.
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CNOED COCOTOAHMA
op2
— P ()

word_to_bits
[sost word J—w bitD—]
bit1 —
bit2—
bit3—
bitd—
bit5—
bits
bit?
bit3
bitd
bit10
bit11
bit12
bit13
bit14
bit15

-rreadj!EHHE
drive rea-nnl

PucyHok 4.11 - Yactb nporpammsbl ynpasneHus NMNYB (cnoBo cocTosHUsA)

Mepep 3anyckom npvBoAa, B Criydae HeaBapyIMHOIO COCTOAHUS, OyayT akTUBHbI
TONbKO BUTLI FOTOBHOCTU K 3anycky (drive_ready) v ynpasnenuto (Upr_ready). Mpwu 3a-
nycke ABuratensi Ha paboTy MOryT CTaHOBUTCSI akTUBHbBIMU Apyrne 6utkbl crnosa CocTosi-
HKs, B TOM Yucrne 6utbl aBapuii. Bonee nogpo6Ho cMm. «Onpoc u ynpasneHue MYB c MIK»
(www.owen.ru/catalog/40407541).

4.4 YpaneHHbIn onpoc n ynpasneHue OBEH MNM4YB ¢ no-
mMouybto Lectus OPC

Moka3saHbl OCHOBHbIE MpWeMbl paboTbl No yaaneHHomy ynpasneHuto MNYB ¢ nc-
Monb30BaHWEM KOMaHOHOrO CrioBa, a TakkKe CHMTbIBaHUS OCHOBHbIX NapameTpoB npubopa
no uHtepderncy RS-485 ana ncnonb3oBaHMsA B NporpamMmme ynpasrieHus UivM apxvmBaLun.
Bonee nogpo6Ho nogkntoveHne OBEH MYB k SCADA paccmaTtpuaeTcsa Ha Kypcax OBEH
M4yB: NpaKkTUYeCKUn Kypc, NPOBOANMBIN Y4ebHbIM LeHTpOM OBEH
(http://www.owen.ru/text/42303709).

4.4.1 Hactpouku Lectus OPC gns csasu c N4YB

Lectus Modbus OPC/DDE cepBep npegHasHayeH Onis MOMyYeHWUs OaHHbIX U3
Modbus cetn u npegoctaeneHus nx OPC mnnn DDE knueHTam. OPC KIMEHTOM MOXET
BbicTynaTtb ntobaa SCADA cuctema: Intouch, Genesis, TraceMode n gp. Jlio6on OPC knu-
€HT MOXeT obMeHuBaTbCca AaHHbIMK ¢ Nobbim OPC cepBepoM BHE 3aBMCMMOCTM OT cne-
undUKM YCTPOMCTBA, AN KOToporo paspabaTbiBancs KoHKpeTHbIi OPC cepsep. DDE knu-
€HTOM MOXeT BbICTynaTtb Nniobas nporpamma nogaepxvsatowias obmeH yepes DDE. Ha-
npumep, Microsoft Excel u ap.

OPC cepBep MoxeT pabotatb B pexume "Master" n "Slave". MNogaepxuBaeTcs
paboTa B pexuMe Kak NOKanbHOro, Tak U yYAaneHHOro cepeepa. OTO O3HA4yaeT, YTo npu-
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NOXEHUSA-KNMEHTbI MOryT obpallaTbCa K CEPBEPY PACMOSIOXKEHHOMY, Kak Ha TOM e KOM-
nbloTepe, Tak 1 Ha APYrmx KOMMbOTEPax CETH.
B paccmatprBaemom npumepe vcnonb3oBanack 6ecrnnatHas Bepcus Lectus OPC.
Ons otobpaxeHns gaHHbix MYB B OPC co3pagum y3en gaHHbIx B pasgene Te-
KyliMe AaHHble, Kak Noka3aHo Ha pucyHke 3.12. B nepsom y3ne byaeT coaepxartbesi Ha-
60p perncTpoB Anst oTo6parkeHNA HECKONbKNX BaXKHbIX napameTpos M4B.
# Lectus Modbus OPC/DDE serer 3.9 - Config.cfg,

Knm:bmrypau.m M3meHnTe  BeinonikTe  Hactpofika  Momowe

@E¢ ve R Er e o LNG

CocTosHue l il

Z. WMetopuueck

3KCnopT
Mmnopt

PucyHok 4.12 - [lo6aBneHue y3na B Lectus OPC
[MpousBegem HaACTpoOVK1 NnapameTpoB y3na, kak nokasaHo Ha pucyHke 3.13.

DobaeuTh y2en E'
Modbus I

g yzna |F'EHV_registly_0pros

Oru1caHue |DI‘IMCaHME yzna

~ToakmodeH1e ~YerpoficTen

MpArdoe NogkAoYEHHE L{ MNporokon  |Modbus RTU +
HacTpotica ... Agpec yeTpofcTEa |1 dec

TN DaHHBIX Pyrkuma yrenua |03 w| dec
J ? PyHKLMA 3aMMCH |16 | dec
~Onpoc [pynnoeoi sanpoc v

NizgrEmemees) | Y |Z| ook | |~ NonanHurensHo
Hasanetas paza (0.0 Z - MapareTpel ..

HameHre OrrenHa

PucyHok 4.13 - Hactpouku y3na PCHV_registry_opros
B HacTpomkax ysna HeoGXOAMMO Has3HauuTb ums  y3na  (pucyHok 4.13 -
PCHV_registry_opros), 3agaTb HaCTPOWKKN CBSI3N YCTPOWCTBA:
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MpoTokon — Modbus RTU (cMm. napameTp 8-30);
Appec ycTtporictBa — 1 (cM. napameTp 8-31);
PyHKUMS YTeHusa — 03 (ans peructpa);

dyHKuMsa 3anucy — 16 (gnsa peructpa).

MpumeyaHue - bonee nogpobHo cm. PI1 nogpaspen 4.7.1.7 «Kogbl yHKUWIA,
nopaepxmeaemble Modbus RTU». Takke B 3TOM OKHE MOXHO M3MEHUTb NapameTpbl onpoca:
NepWoA, 1 HayanbHyo asy.

[ns HacTporkM napamMeTpoB MOAKMIOYMEHUSI B pasfene noAknoveHne Heobxoaumo
BblbpaTb BapuaHT MNpsimoe noaxntodeHune (MYB nogkntoveH no nHtepdency RS-485). Ha-
aB Ha kHornky HacTpo#mka, MoxHo BbibpaTts Com-nopT Ans noakntodenus MNYB k MK

AHanormyHbiM 06pa3om gobaBMM B NPOEKT U ONPEAEnUM HacTPOMKM MOAKIoYe-
HUs1 ansa y3na paboTbl co cnyxebHbiMu cnosamu MYB (3agaHne no RS-485, komaHgHoe
CMOBO U CNOBO COCTOSIHNSA). Bua aTux HacTpoek npvBeaeH Ha puUCyHke 4.14.

Mra yzna |PEHV_squheh_words

OnucaHue |DnucaHue yzna

MogkmoveHHeE YerpofcTED

MpAroe NogkYeHMe ﬂ Mpotokon | Modbus ATU -

Agpec yctpobicTea |1 dec

PyHkumA TeHna |03 | dec

Jﬂ PyHKLMA 3anuc |16 « | dec

Onpoc [pynnoeoii sanpoc v

MEgran enpees) | IZ] Cek T - MononHurensHa
HananeHana eaza (0.0 Z CeE v MNaparmerped ...

TN AaHHEIR

PucyHok 4.14 - Hactpouku y3na PCHV_sluzheb_words
Mocne pobaBneHust y3noB onpoca v yrnpaBreHusi HaCTPOMM CeTeBble NapameTpbl

HaXkaTnem KHOMKU @i B oTkpbIBLUEMCS OKHE BblGEpeM HaCTPOMKM CBSA3U, aHaNornmyHble
TEeM, YTO YCTaHOBMEHbI B rpynne BoceMb napameTpos M4YB (cm. n. 4.1).

[ob6aBuM B kaxabl y3en cBOM Habop mepemeHHbIX. [nA 3Toro, Bbi3BaB KITUMKOM
NpPaBoOW KHOMKM MbILLUM KOHTEKCTHOE MEHI0, BbibepeM nyHKT [loGaBUTL NepeMeHHyH unm

Ha)kaB Ha KHOIKY v MeHio BbicTporo goctyna. B ysen PCHV_registry_opros go6asvum
cneayoLme nepeMeHHble:

Yactora, lNy;

MouHocTb, KBT;

Lincbposble Bxoabl 18, 19, 27, 33. Jlorndyeckme cocTosiHus;

Lincbposon Bxog 29. Jlornyeckoe coCTosIHUE;

AHanorosbin Bxoa 53. CurHan Toka, MA;

AHanorosbin Bxoa 60. CurHan Toka, MA;

McToYyHukn curiana 3-15, 3-16, 3-17.
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B kaxxgon Takon nepemMeHHoW HeobxoaMMO NPOU3BECTU HACTPOWKM agpecaumu 1
dyHKUMIA. PaccMoTpmMm 3T HaCTPOWKM Ha npumepe napameTpa 16-13 «YactoTa, MNy». Ha
pucyHke 4.15 npuBeaeHbl HACTPONKK AN orpoca 3TON NepeMeHHOWN.

Wame HuTb, NE peMe HHYH gj

Modbus l

Mra NepereHHo: |Ehast0ta_H z 1613

OnvcaHme |DnucaHue MEpEMEHHOI
Mpagagoctyna v YreHue [ 3anuck

Mepuog onpoca; |1.0 Z] cer ¥

TN NepereHHON

& TunuavposadHas © Perwctp ™ MpouseoneHas
" CraHoapTHas i lNepeuncneHue
MaparteTpel
Tun gaHHeR |\wiord - 2 Baiira
Agpec nepererHoi | 3F01 hesx

THNMSMPOBEHHAA NEPEMEHHAA NPEIHASHAYEHA A0 A
06patioTku AaHHEIX ONPEQENEHHOMD THNA [HanpuMep Word], —
P opMaT aHHEIR [NOCNEA0EaTENEHOCTE BaiTos] £
ONPEAENAETCA B CEOACTEAN Y3na:

" HononHurensHo' - ‘TlopAgok GaFT" - "CTapLukm Gaimom

ﬂ WarerTs OTmeHa

PucyHok 4.15 - Hactpoiika nepemeHHou MYB 16-13 YacToTa, Ny ans oto6paxeHus B OPC

B HacTponkax nepemeHHON HasHavyeHo umsi anst Hee (Chastota_Hz_16_13), on-
pedeneHbl npasa goctyna (rpynna 16 napametpos MYB gocTtynHa TomnbKo Ans YTeHus),
nepuopg omnpoca, TUN NepeMeHHorW u ee napameTpbl. [na 3agaHusa onpoca perncrpos
yao6HO 1cnonb3oBaTk HacTporiky TunuaupoBaHHas B pasgene Tun nepeMeHHOW C Bbl-
6opom B cnvcke Tun gaaHHbIX Word. Agpec pernctpa ans napametpa 16-13 MoXHO pac-
cuntatb no copmyne 4.1 (16-13x10-1=16129dec=3F01lhex) unu B3ATb M3 OOKyMeEHTa
«Appecaumns peructpos OBEH MYB ans yganeHHoro onpoca v ynpaenenusi. [JocTynHoCTb
peructpoB MNYB ans YTeHWs u 3anucu», KOTOPLIN AOCTYNeH Ha cante komnaHun OBEH B
pasgene MYB (http://www.owen.ru/uploads/adresaciya_registrov_pchv_v2.pdf).

Mpumep HacTponku napameTpa 3-1* npuBedeH Ha pucyHke 4.16.
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M3Me HHTb. NE pemMe HHYH EJ

Modbus l

ArA NepereHHo |par3_1 5

OnucaHue: |DnucaHue nepeteHHON

Mpagagoctuna [V Yrenus v 3anuck

Mepuog onpoca; (1.0 Z] Cek ¥

Tun NepeteHHOC

* Tunuzuposadnaa  Peructp " MMpoussonsHas
" CraHoaprHas " MNepeumcneHue
M apardeTper
TN aaHHe | twiard ~| 26alra
Aapec nepererHai |C40 hex
TWNHEWPOESHHAA NEPEMEHHAA NPEIHSZHAYEHE 1A s

06patioTKM AaHHEIX ONPENeneHHOrD THNa [Hanpurep Word).
P OPMAT AaHHEIR [NOCNEA0ESTENEHOCTE BaHTOE]
ONPEAENAETCA B CEORCTESR Yana:

"NononHurenero’’ - 'MopAgok Gair'' - "CTaplme Safimom

; Wamerie Ormera

PucyHok 4.16 - Hactporika nepemeHHon MYB 3-15 UcTouHuk 3agaHus 1 ans otobpa-
xeHua B OPC
B HacTponkax napameTtpa 3-15 ycTaHOBRNeHa BO3MOXHOCTb 3arnucu, YTO NO3BONUT
N3MEHSATb HACTPOWMKY UCTOYHUKa 3agaHus MYB ¢ OPC. Nocne 3anycka Ha UCMNOMHeHne B
pasgene OPC DA cepsep oTobpaxalTca Tekylime 3HadeHns nepemerHbix. Kagp pabotsl
TaKOWM CUCTEeMbI NoKasaH Ha pucyHke 4.17.

MepereHHbe l CocToaHue Fpgl‘ll‘lbl]

A s neperqaeHoii I SHaueHM1e I Bpetda

~f | PCHY _reqgistry_opros Chastota Hz_16_13 A04 230611 130319
7 PCHY _regiztry_oprog. Moshnost_kw't_16_10

[¥4 PCHY reqgistry o galh

~f | PCHY _reqisty_opros.par3_1E

7 PCHY _registry_oproz.pard_17 i 230611 130319
7 FCHY regiztry_oprog.Potenciometr_53 16 E3 1378 230611120319
? PCHY_remiztry_oprog. Potenciometr_B0_16_E4 1052 230611130319
7 PCHY regiztry_oproz.Sost_vhoda 29 16 61 1 230611120319
7 PCHY _registry_oproz Sost_vhodowl8_13_ 27 33 16 B0 | 272 230611130319

PucyHok 4.17 - Kapp pa6oTbl y3na onpoca PCHV_registry_opros

B pexume peanbHOro BpemeHun otobpaxatoTcs napameTpbl rpynnbl 16 1 rpynnb
3, 3agaHHble B y3ne PCHV_registry_opros. MoxHo uameHutb napametp 3-15 Haxas
5 2

KHOMKY MeH0 BbicTporo gocryna = unm BblOpaB B BbI3BAHHOM MPaBOW KHOMKOW KOHTEK-
CTHOM MEHI0 NyHKT 3anuncaTtb 3HavyeHue. B nosiBuBIeMcst okHe (pUCYHOK 4.18) MOXHO 3a-
AaTb HOBOE 3HaYeHNe N3MeHsemMoro napameTpa.
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’ JanMcaTh 3HAYE HHe

Wraa neperdeHHON TekyWEe SHAYEHHE Hoeoe aHaueHWe

PCHY _registry_opros.pai 11 21

(] 8 | OTmeHa |

PucyHok 4.18 - UsameHeHue 3HaYeHus napameTpa 3-15 (nepegaya ynpaBneHus Ha
noteHuuomertp JMNO)

Onsa ynpasneHusa NMYB ¢ OPC HacTpovM nepemMeHHble BTOPOro yana npoekra -
PCHV_sluzheb_words. [JobaBrM B y3en 3 nepeMeHHbIX CNy>XeOHbIX perncTpoB: 3agaHune
no RS-485(C359), komaHaHoe cnoso (C34F) n cnoso coctosaHus (C417).

O6palleHne K KOMaHOHOMY CrOBY M CITOBY COCTOSIHUS B (hopmaTte permcTpoB He-
HarngaHo, NO3TOMY MOXHO OTOBpaxaTb U OTAenNbHble OUTbI 3TUX cnyXebHbix cros. MNpu-
Mep HacTpoeK Takoro otobpaxkeHmsa npusegeH Ha pucyHke 4.19 (6ut 0 koMaHAHOrO crnosa
1 6ut 0 cnoBa COCTOSAHMS).

WMame HKTh Ne peme HHYI @ W3me HuTh Ne peme HHYH @

Modbus ] Iodbus I
Wma nepemernais |bilﬂicumiwu[dﬁp[edﬁzadﬁbilﬂ WA nepermentoi: |bilUﬁSlUVUﬁSDSLuDLQUlUVU
OnMcaHHe: |DI‘IMCaHHE MEpEMEHHORH OnucaHue: |DI‘MCaHME NeperMeHHoR
Mpaga gocryna v HTenue v 3armce Mpaga goctyna: v Yredue [~ 3anuce
Meprog onpoca: |1.0 Z] cex v Mepuon, onpoca: |10 Z] ek v
Twn nepereHHoi THN NEpPEMEHHOET
" TunuzuposadHas + Peructp " MpouseoneHan ~ Tunusuposadtaa (+ Perwctp " [NpovzeoncHas
" CraHgaptHaA ™ TepeyucneHue " CrangaprHaA " MNepeyvcneHue
MapareTprl MapareTpei
Agpec nepemerHoi (C34F hex Aapec neperdednol [C417 hex
SHAYMBIE GWTEI ]U_IE ]U_IE dec JHaqumbIE GWThl IU_IE ]U_@ dec
TEpeMEHHaA THN PEMHCTP NPEIHASHAYEHA AnA [MepeMeHHan THN PETMCTP NPEAHASHAYEHA 019
NoBUTOEOH 08patioTkK AaHHER THNa Word. JHauumee NoBHTOE0H 08paGOTEM AaHHER THNE YWord. JHaurmbE
GHTEI ONPEAEAAKT HCNOAESYSMENT AHANS30H GHTOE. BUTEI ONPEAENAKT HENONESYSMEI AHAN3Z0H SHTOE.
; Warerime Orrena ; WareHime Ormena

PucyHok 4.19 - Hactpoiiku gns oto6paxeHus 0-x GUTOB KOMaHAHOro CrioBa U croBa
COCTOSIHUS
B cootBeTcTBUM C Tabnuuamu 4.2 u 4.3 3agagmm Bce BUTbl KOMaHAHOIO CroBa U Crlo-

Ba cocTosiHus. B Takoi koHdmrypaumm, kagp paboTbl KOTOPOW NpuBedeH Ha pucyHke 4.20,
yoobHo npoussoauTb yrnpaeneHue pabotoi MYB no RS-485 n otobpaxaTtb pexumbl paboTbl

YCTPONCTBA.
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Ha pucyHke 4.20 npeacraeneHa cutyaumsi 3anycka M4YB Ha paboty B npsimom Ha-
npaeneHun (komaHgHoe croso 33916) ¢ yactoton npumepHo 30% OT HOMUHaNLHOW (Anana-
30H 3agaHus vactoTtbl 0-16384). CoctosiHne paboTbl cucTeMbl 0TOOpaxarT GUTbI croBa Cco-
CTOSIHUS.

MNepemzHHbE | CocToAHKE Fpynnkd |

1A nepereHok JHa4EHHE

PCHY_sluzheb words 1z 485 5000 : :
PCHY_sluzheb wordz. com_wiord 3E9E 2306171 120935
PCHY_sluzheb wordz bitD_com_word_pred_zad_bit0 230611 120935
PCHW_sluzheb wordz bitl_com_waord_pred_zad_bit1 230611 120935
PCHW_sluzheb_waordz bit?2_com_ward_DC_tormoz 230611 130535
PCHW_sluzheb_wordz bit3_com_waord_ost_wybeg 230611 130535
PCHW_sluzheb_wordz bitd_com_ward_buostr_stop 230611 130535
PCHW_sluzheb_wordz bitS_com_waord_fis_chastoty 230611 130535
PCHW_sluzheb_wordz bite_com_word_PLISE. 230611 130535
PCHY _sluzheb wards bit?_con_ward_sbros 2306171 130535
PCHY _sluzheb wardz bit_com_ward_fisirovannapa_chastata 230617 130535
PCHY _sluzheb waordz bit3 com_ward_lzm_skarosty 13 4s 13 5w 2306171 130535
PCHY_sluzheb_words bit10_com_word_D'annpe_deisty 230611130935
PCHY_sluzheb wordz bit11_com_word_Rele 230611130935
PCHY_sluzheb words bit1s_com_word_Revers 230611 130935
PCHY_sluzheb wordz slovo_zost 3591 2306171 120335
2306171 130335
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535
230611 130535

—alaolalalo a2 a2l ala

PCHY_sluzheb wordz bitd_zlovo_sost_upr_gotowo
PCHY_sluzheb wordz bitl_zlovo_zost_privod_gotow

PCHY _sluzheb wordz bitZ_zlovo zost_ostanow_wpbeg
FCHY_sluzheb wordz bit3 zlovo sost_awar
PCHY_sluzheb_wordz bit?_zlovo_sost_preduprezh
PCHW_sluzheb_wordz bitd_zlovio_sost_na_zadanyy
FCHY_sluzheb_wordz bit3_zslovo_sost_FRezim_ruch_awt
PCHW_sluzheb_wordz bit10_slovo_sozt_chastotny_diapazon
PCHY_sluzheb_wordz bit11_slovo_sost_rabota

PCHY _sluzheb wardz bit13_slova_sost Preduprezhdenye 1
PCHY _sluzheb waordz bit14_slova sost Preduprezhdenye_|
PCHY_sluzheb_words bit15_slovo_sost_Preduprezhdenye_T

ol o O 2 2 oo O O

R R A A A R A A R N R R A C A R C EA R A R R L

PucyHok 4.20 - Kagp pa6oTbl yana PCHV_sluzheb_words npoekta OPC
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4.5 NMopknioyeHne YacToTHOro npeobpasosarens OBEH MN4YB k
naHenu onepartopa UIN-320

OcHoBHble 3agayv npumepa — yaaneHHoe ynpasneHve MNMYB ¢ naHenun n otobpa-
XXEHMNe HEeCKOMNbKMX rpynn 3HaYMMbIX NapaMeTpoB.

MpoekT BKNtoyaeT B cebst Heckonbko akpaHoB (JkpaH ynpasnerus MYB, XypHan
KopoB aBapwui, YacTtoTa gsuratens, dnekTpuyeckue napametpbl, TemnepaTypHble napa-
MeTpbl, [JuckpeTHble BXOAbI/BbIXOA, AHANOroBble BXOAbI/BbIXOA).

4.5.1 3KpaH yaaneHHoro ynpasneHus ¢ nadenu UM 320

OKpaH ynpaBneHus npegHasHadeH Ans yganeHHoro ynpaeneHus MYB no nHtep-
denicy RS-485 ¢ naHenu. Bug akpaHa npvBefeH Ha pucyHke 4.21.

Myck "~ @ PuKc.HacToTa @

CTon BHiserom @ BricTphii mon'@

PucyHok 4.21 - Bup akpaHa ynpasneHus

Ha akpaHe pasmelyeHbl 5 ynpasnsiowmx kHonok: Myck(0), Pesepc (4), ®Pukcu-
poBaHHas 4acTtoTa (2), Cton BbiGerom (1), BoicTpbin cTon (3). OHM NO3BOMAIOT OCYLLE-
CTBUTb OCHOBHblE (hyHKLMM KOMaHZAHOTO CroBa:

e [yck — 3anyck gBuratens B npAMOM HanpaBlieHUW Ha 3agaHue;

e PeBepc — 3anyck aBuratensi B 06paTHOM HanpaBneHun Ha 3ajaHue;

e DUKc. YacToTa — 3anyck ABuratensi B NpsiMOM HanpaBfeHWM Ha 4acToTy 3ajaH-

Hyto B map. 3-11 (no ymonyanuio 5 u);
e CTon BbIGEroM — OCTaHOBKa [BUraTersi CHATUEM C HETO NUTAIOLLLETO HanpshKeHWs;
e BLICTpBLIN CTON — TOPMOXEHNE ABUraTenem.
PyHKLUMS NepeyncrneHHbIX KHOMOK Ha 3KpaHe YynpaBleHus — 3anWcb B PErncTp Ko-

MaHOHOro CrnoBa 3Ha4YeHW, COOTBETCTBYIOLUMX 3adaHHOM CYHKUMM. HacTporku Takon
KHOMKW Ans komaHabl Myck npuBeaeHbl Ha puUCyHKe 4.22.

ATPUGYTE PYHELMOHANEHDH KHOMKH

F.oopaMHaTbr PyHELMA
W, BB 3 Kronk| KHonka 0 - [~ Pyra [~ Cepemei [ MNapons
N " Yer. Gur " Mepexan ¥ 3an. per.

OcofennocTti| [ FPervetp

[ Kpuvo || AcpecTUIK1 3 Ferucrphe [4x —[[43993 2] Uucnoperos: 1 3]
™ WHeepc. 3hauetue: |33916 =

PucyHok 4.22 - ATpu6yTbl kHonku lNMyck
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4 MNpumepbl onpoca u ynpaeneHus MYB no nHtepdency RS-485

Onsa kHonkn PeBepc pervctp komaHgHoro crnosa (49999) npuHMMaeT 3HaveHue
1148; nna kHonkn PuKe. yactoTa — 34172; ansa kHonkn OctaHoB BbiGerom — 33908; onsa
kHonku BbicTpbii cTon — 33900.

[ns onpegeneHusa 3agaHnsa no nHtepdency RS-485 ucnonbsyetcs perucTp, Ha-
CTPOWKM KOTOPOro NpuMBeAeHbl Ha pucyHke 4.23.

ATPUBYTEI pErUCTPE
K.oopamHaTer Peructp

#1323 Aapec NAK |1 5| Yucno per-ce: |1 5 [v Mpegen Makc:|16384 3
Y. |16 3 Pervctp Me:|4x «||50003 5 v Hactp [ Mapone Mun: |0 =

OcotenHocTi) [ Orofpaskare

[~ KpynHo Paspaaer|5 F| [ Yorhym Pesunt: (+ Necarude( HEX/BCD
[~ WHeepc. Opotnee|0 | I~ Float [~ 3nak

PucyHok 4.23 - ATpubyThl peructpa 3agaHus no nHrepdgency RS-485

OneMeHT no3sonseT 3ajaBaTb 3HaveHue peructpa 50009 B gnanasoHe 0-16384,

YTO COOTBETCTBYET 33[aHUI0 YacTOThl B Avana3oHe ot nap.3-02 o nap. 3-03 (no ymonyaHunio
0-50 Iy).

4.5.2 JkpaH «XKypHan aBapun»

OKpaH npeAHa3HayveH Ans npocMoTpa nocnefHyx 10 aBapuiHbIX CUTYaLMIA, KOTO-
pble npousoLunu ¢ MNYB. BHelwHnin BUA akpaHa npuBeaeH Ha pucyHke 3.24.

PucyHok 4.24 - Bnp akpaHa «XypHan aBapun»

Ha akpaHe BbiBegeHbl 2 pernctpa. Nepsbii n3 HUX No3sonseT oTobpaxaTtb HoMep
npocmartpuBaemor asapum (0-10), BTOpoN — Ko COOTBETCTBYHOLLEN MO MHAEKCY aBapuu.
Takum obpasom nonb3oBaTenb MOXET HabnmaaTb B pexume cnucka 10 nocnegHux asa-
puin gaHHoro KoHkpeTHoro MNYB. HacTpoikn pernctpa nsmMeHeHus MHOeKkca npuBeneHbl Ha
pucyHke 3.25, pernctp otobpaxeHus koga aBapum — Ha pUcyHke 3.26.
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ATPUEYTEl pErMCTRE
K.oopauHarer Perucrp

w148 % Aapec MAK |1 %] Yucno per-os: |1 % [v Mpegen Make: |10 =
Yoo |24 % Peructp Me: |45 || > W Hactp |~ Mapone Mun: |0 -

O cofeHHoCTH OTofpasare

[~ KpynHo Pazpage:|2 7 I Yerrymm Pesura: % Hecariune( HEX/BCD
[~ WHeepc. OpatHee|0 % I Float [~ 3nak

PucyHok 4.25 - Peructp nameHeHusl MHAEKca napameTpa

ATPUBYTEI pErUCTPE
K.oopamHaTer Peructp

% 148 % Aapec NAK |1 5| Yucno per-ce: |1 5 [~ Mpenen

>
VLT Perwetp Me: |40 «||15293 3 ¥ Hactp [~ Mapone =

OcotenHocTi) [ Orofpaskare

[~ KpynHo Paspaae|3 F| [ Yorhym Pesunt: (+ Necarude( HEX/BCD
[~ WHeepc. OpoShee|0 5| [ Float [~ 3Hak

PucyHok 4.26 - Peructp oto6paxeHus koga aBapuu N4B

4.5.3 3KkpaH «YacToTa»

OKpaH BKItoYaeT B cebs 0TOOpaKeHWe YacToThl BpalLeHUsl ABuraTens B LMGPOBOM U
rpadouyeckom doopmare. Bug akpaHa npeacTasreH Ha pucyHke 4.27.

65 ZZZZIZZIZZI
30 “YactoTa, 'y, - 1 12.3 .

ol Yacrora, % 1234

PucyHok 4.27 - Bnp akpaHa oToGpaXxeHUs 4acToTbl

[nsa oTobpaxeHns 3HadyeHMs YacToTbl BpaweHus asuratens 8 OBEH MYB moryt
ObITb McMonb3oBaHbl NapameTpbl 16-13 (M) n 16-15 (%). Vix HacTpoliku B dhopmate peru-
CTPOB NpuBeAEHbI Ha pUCyHke 4.28.
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ATPUBYTEI pErUCTPE
K.oopamHaTer Peructp

W [140 % Agpec MNE |1 5| Yucno peroe: (1 5 r

Yoo |20 % Peructp N | 4x »||16123 & [~ Hactp [

OcotenHocTi) [ Orofpaskare

Ju

[~ KpynHo Paspager|3 ¥ I~ Yerhynu Pesunt: (+ Necarude( HEX/BCD
[~ WHeepc. Opotnee|1 | I~ Float [~ 3nak

ATOWEYTEI pErWCTRE
K.oopamHaTer PervcTp

#1363 Aapec MK |1 3| Yucno per-os: |1 5 r =
Yoo |40 & Perucrp Nz [4x «||16149 5 [~ Hactp [~ =

OcofenHocTi| [ OTofpakare

[~ KpunHo Paspaaer|4 = 7 Yermymu Pesunt: (¢ Oecarusne( HEX/BCD
[~ WHeepc. Opotteie|1 | I Float [~ 3nak

PucyHoK 4.28 - Peructpbl oTo6paxeHus 4actoTthl B 'y (cneBa) 1 B % (cnpaBa)

JononHutenbHO Ha 9TOM 3KpaHe 3HayeHWe TeKyllel 4acToTbl oTobpaxaeTcs B
rpachuyeckom nNpeacTaBneHnn B Buae NuHenku. Hactponkv npueedeHsl Ha pucyHke 4.29.

ATPHEYTEN MHHESEK

K.oopamHaTer Pervctp

W |16 % Aapec MK |1 %] Yucno peroe: |1 5 Pestonr: & Oecaraun( HEX/BCD
N Perwctp M2 |40« ||16129 5| [~ Float [~ 3nak

Pazmep Orofpakars

Ww: (16 % tarc. sHay.: |650 = Harpas. |Beeps =

B: |48 3 MuH. sHay. |0 <

PucyHok 4.29 - HacTtpoiku anemeHTa JlInHenka Ans otobpaxeHus 4acToThbl Bpalle-
HUA aBuraTtens
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4.5.4 9KkpaH «[JuCKpeTHble BXOAbl/BbIXOAbl»

OkpaH «AHanoroBble BXOAbI/BbIXOO» OTODpaXaeT COCTOsiHME aHarorobix BxogdoB [M4YB
(paboTatoT B TOKOBOM pekmume). Bua akpaHa npeacrasneH Ha pycyHke 4.30.

[IMCcKpeTHbIe BXOZbl/BbIXO

PucyHok 4.30 - Bupg 3kpaHa gUCKpeTHbIe BXOAbI/BbIX0OA
[na oTobpaxeHns COCTOAHWSA AWCKPETHBIX BXOAOB B TAaKOM WMHTYUTMBHO MOHSAT-
HOM dpopmare mncnonb3aytTes pernctpol 16599 n 16609. HacTpowkn aTux perncTpos npu-

Be[leHbl Ha pucyHke 4.31.

ATputyTel perucTpa
KoopauHaTe Peructp

¥ 1485 Agpec MK |1 % Yucnoper-os|1 3| [

>
Y- |20 = Peructp M |4¢ = ||16883 3| [~ Hacrp [ x

a)

Ocofiennocty | Orofipaxars
[~ Kpymio Pasprnecd 3| W Yerhym Pesame HecArnynwi(® HEX/BCD
[~ Wnsepe. Apocheel0 % [ Floal [

ATDUEYTEl pEMHCTRE

KoopauHaTEl PerucTp

o [180% Sapec MAE (1 %] Yucnoper-oe: {1 & B =
R e Perwctp M2 |4z » ||16603 § [~ Hactp [ ¥

OcofieHHocT | - OTofpaskars

Pazpaae:|1 ¥| W Yorhymd Pesura: (& Necarwums(™ HEX/BLCD

NpodHee|0 *| I Float [ 3nax

[~ KpynHo

[~ MHeepc.

PucyHok 4.31 - Peructpbl BbiBoAa COCTOSIHUA AUCKPETHbIX Bxogos MYB
[nsa BeiBoga coctosiHUA pene ucnone3dyetcsa pernctp 16709. Hactponku ero oto-
OpaxeHns Ha NaHenu aHanorM4Hbl perncTpy 16609.
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4.3.5 JKpaH «AHanoroBble BXOAbl/BbIXoAbl»

OKpaH «AHanNoroBble BXOAbI/BbIXOO», B SKpaHa NpeacTaBreH Ha pUcyHke 4.32.

AHanorosble Bxogbl / BbIXOAj

Bxogbl: kn.53, MA :1 234

© k.60, mA j12-34 """"

B.I:I;(D.CI.Z knd2, mA12.34- - -

PucyHok 4.32 - Bup akpaHa «AHanoroBble BXxoAa BbIXoa»

Ha akpaHe oToGpaxeHO COCTOSHME aHanoroBbIX BXOAOB kremm 53 n 60, a Takke
aHarnoroBoro Bbixoga — Knemmbl 42. [ing otob6paxeHus cocTosiHuA Bxoda 53 ncnonbayert-
ca pernuctp 16629, coctoaHusa Bxoga 60 - pernctp 16639, cocTtosHMs Bbixoga 42 — perucTp
16649. HacTtpoikn napameTpoB Ansa knemmbl 53 nokasaHbl Ha pucyHke 4.33.HacTtpowiku
OBYX OpYrux pernMcTpoB BbIMOSHEHbLI aHANOM4YHO, OTIIMYaACh TOMNbKO agpecamu perncrpa.

ATpHOYTEI pEFKCTRa
KoopauHaTe! Peructp

E Sapec MK [T 5| Yucno peroe: |1 5 I >
v |16 = Perwerp ME |4 « ||[16629 51 [~ Hacrp [ s

Ocofenrocti ¢ OroSpamars

[~ KpynHo Pazpaaer|4 = 7 Yernym Pesra: % Oecarmune HEX/BCD
[~ WHeepc. OpotHee|2 ¥| | Float [ 3Hak

PucyHok 4.33 — HacTponkn naHenu ansa otobpaxeHus COCTOSIHUA Knemmbl 53

OT3bIBbI, NPeANIOXKEeHUs U NOXeNaHUsA NO coaepXXaHUK AOKYMeHTa-
umun Ha NMYB npocum HanpaBnATbL NO agpecy: pAv@owen.ru.
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Jlnct perucTpaumm nsmeHeHUmn

JlnucT perncrtpaumm MameHeHUN

Ne name-
HeHuA

Homepa nuctoB (cTp.)

n3-

MEH.

3amMme-
HEH

HO-
BbIX

aHHy-
nvp.

Bcero nuc-
ToB (CTp.)

[aTta BHe-
ceHun

Moa-
nucb
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