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TEXHUKA BE3OMNACHOCTU

Mepen MoHTaxoM, BBOAOM B 3KCMryaTaLuto, aKcrryaTaumen, TEXHNHeCKUM o6CyXMBaHUEM,
NPOBEPKON U/UMN PEMOHTOM 06A3aTENBHO NPOYTUTE JaHHOe PYKOBOACTBO, oGpallas ocoboe
BHUMaHMe Ha TeKCT, BblaeneHHbln o6o3HaveHusmn  “MPEOYMPEXOEHWE”  wnu
“BHUMAHWE".

YkasblBaeT Ha noTeHUManbHO OnacCHyK CcUTyauuio,

KoTopaA MOXeT NPpUBeCTU K Cepbe3HbIM TpaBMaM nnu

NPEAYNPEXOEHWNE  eranpimm nocrieactansm.
YkasblBaeT Ha MOTeHLManbHO onacHylo cuTyauuio,
KoTopasl MoxXeT MpuBecTW K TpaBMaM Maroli unu
BHUMAHUE

cpe,qu|7| CcTeneHn cCcepbe3HOCTN, MNOBPEeXAEeHUo
060py,D,OBaHVIF| mnn  netanbHbIM  NocneacTBUAM.
Takxe aTOT cuMBoOn ncnonbsyeTca Ansa 0603Ha4YeHmns

Bcex HeGesonacHbIX onepauyi.

B HekoTopbIX criydasx cuTyauus, onucaHHas nog cumeorioM “BHUMMAHUE”, moxeT umeTb

Gonee cepbesHble NocrneAcTBUA. Beerga npyaepkuBaritec Bcex NpefocTepexeHuit!

* MpuMeyaHuelykaselBaloT Ha onepauun, HeobxoAWMble ANA NpaBuUNbHOW  paboThl
obopyaoBaHus.

MpeaynpexaaroLlme Hakneiikn Takxe pasMeLyaroTcs Ha NepefHel Kpblllke MHBepTopa. Mpu

aKcnnyaTaLyy UHBepTopa NpuaepXkuBaiTeck NPUBEAEHHBIX Ha HUX UHCTPYKLMIA.

WARNING

4 May cause injury or electric shock.

@ Please follow the instructions in the manual before installation or operation.

€ Disconnect all power before opening front cover of unit. Wait at least 10 minutes
until DC Bus capacitors discharge.

@ Use proper grounding techniques.

€ Never connect AC power to output UVW terminals.
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1. BBEOAEHUE

1.1 TexHM4YeCKUe XxapakKTepuCcTuUKmn
e Bxoapbl 1 Bbixoabl
@ [nanasoH BxoaHbIx HanpsikeHun: 380/220B + 15%
¢ [vanasoH BXOAHbIX YacToT: 47-63 'Y
@ [uanasoH BbIXOAHbLIX HaNpsXeHwWii: 0 — HOMUHANBHOE BXOAHOE HarpsKeHue
¢ [vanasoH BbIXoAdHbIX YacToT: 0-400 Iy
e BBOA-BbLIBOA
@ [MporpaMmupyeMblii LucppoBoii Bxod: 4 kneMmbl Ans npuema GuHapHBIX BXOAHBIX
curHanos
& [lporpammupyemMble aHanorosble Bxoapl: Bxoa Al1 npuHumaeT curHan 0-10 B; Al2 —
curdan 0-10 B unn 0-20 MA.
@ [MporpaMMUpYeMBIil BbIXOA C OTKPbITLIM KOMMEKTOPOM: kneMMbl 1 Bbixoga (BbIXO4 C
OTKPbITLIM KONMEKTOPOM Unu BY MMMYNbCHBIN BLIXOAHOWN cUrHar)
@ PeneiiHbIi BbIXOA: kKnemMbl 1 BbIxoaa.
@ AHanoroBblil BbIXOA: KNeMMbl 1 aHanoroBoro BbixoAa, yCTaHaBMUBAeMOro Ha curHan
0/4-20 MA nrnm 0-10 B.
o OCHOBHbIe (PyHKLMMN yNpaBneHus

@ PexuMbl ynpaBneHus: BekTopHoe 6e3 obpaTtHoi cA3m (SVC), No BOMLT-4aCcTOTHOW

xapaKTepucTuKe.

@ [onyckaemble neperpysku: 60 ¢ 150% oT HoMmuHanbHOW cuibl Toka, 10 ¢ 180% oT
HOMUHAILHOW CUIbI TOKA.

@ [yckoBoW KpyTALMIA MOMEHT: 150% oT kpyTALero momeHTa npu 0.5 'y (SVC).

¢ [unanasoH perynuposaHus ckopoctu: 1:100 (SVC)

@ TouHOCTb ycTaHoBKM ckopocTh: = 0.5% OT MakcumaneHon ckopoctu (SVC)

¢ Hecyuwas vactoTta: 0.5 kM'u—15.0 k'L,

@ VICTOYHUK [aHHBIX A1 OMOPHOW 4acToThl: MaHene onepaTopa, aHanoroBblii BXOA,

nocnefoBaTenbHbIN KOMMYHWKaLIMOHHEI UHTepaelic, MHOrocTyneH4yaToe
perynuposaHue ckopoctn, WO perynupoBaHne u pap. BosMoxHa peanusauus
KOMBUHaLWMIN PEXMMOB 1 NEPEKINIOYEHUA MEXAY PeXUMamMm.

@ PyHKUMA ynpaBneHWa KPyTALMM MOMEHTOM: MO3BOMAET YCTAHOBKY HECKONbKMX
WCTOMHWKOB AaHHbIX ANA yNpaBneHus KpYTALUM MOMEHTOM.

& PyHruma MU perynuposaHus

¢ MHorocTyneHyaToe perynvMpoBaHWe CKOPOCTW: MOXHO YCTaHOBUTbL [0 8 Lwiaros

-4



[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

CKOpOCTU.
®YHKUUMSA ynipaBneHue ¢ kornebaHnem 4acToTbl

He BbiknroMaeTcs Npu KPaTkoBPEMEHHBIX OTKMOUEHUSX NUTaHUA.

®YHKLMSA OTCNEeXUBaHWUS CKOPOCTM: NNaBHbIN 3anyck npu paboTaroLlem gBurarerne.
Kuorka [QUICK/JOG| BO3MOXHO Ha3HaueHue ANA 3TOM KHOMKM MONb30BATENbCKON

DyHKLMN.
DYHKUMA aBTOMaTM4ecKoro perynupoBaHus HanpsxeHus (AVR): ABTomartuveckoe

L K R R 2

*

noaAepXaHue cTabUNbHOCTU BLIXOAHOMO HanpsiKeHUs Mpu rykTyauusx BXOAHOMo
HanpsixeHus.
& [o 24 3awyuT: TokoBas 3alyuTa, NepeHanpsikeHue, HU3KOe HanpsikeHue, Meperpes,

obpbIB hasbl, neperpyska u ap.

1.2 PacwundpoBka Homepa nHBepTOopa

Cepus ycTpoiicTB CHE—]—' OO_ZR—SG/QJ'—:L P-4 BxogHoe HanpsaxeHune
ynpaBBi'éT,_?MpﬂHggg S2 = oaHodasHoe 220 B nep. Toka
o6 aTHOI cBA3U 2 = TpexdasHoe 220 B nep. ToKa

4 = tpexdaszHoe 380 B nep. Toka

p
MNepeoe nokoneHne

G = NOCTOAHHbIN KPYTALLUA MOMEHT

0 — cTaHAapTHbIN . 9
P = nepemeHHbIN KPyTALLWA MOMEHT

MowHoCcTb
7R5: 7.5 KBT
011: 11 kBt

PucyHok 1.1. PaclundpoBka HoMepa nHBepTopa

1.3 Tabnuua OCHOBHbIX XapaKTePUCTUK Kaxkaon Moaenu
Hom. Hom. Hom.
MolHocTb
BbiXOAHas | BXxoAHafi |BbIxodHas
Homep moaenu nBuratens | Pasmep
MOLUHOCTb | CMria TOKa | curna Toka
(xBT)
(kBT) (A) (A)
ofHochasHoe 220 B nep. Toka = 15%
CHE100-0R4G-S2 0.4 54 23 0.4 A
CHE100-0R7G-S2 0.75 8.2 45 0.75
CHE100-1R5G-S2 1.5 14.2 7.0 1.5 B
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Hom. Hom. Hom. MouHocTs
Homep mopenu BBIXOAHAR | BXoAHMan \Bbixoauad asuratens | Pasmep
MOLUHOCTb | CMJla TOKa | cuna Toka (kB1)
(kBT) (A) (A)
CHE100-2R2G-S2 22 23.0 10 22 B
TpexdasHoe 220 B nep. Toka +15%
CHE100-0R7G-2 0.75 5.0 45 0.75 A
CHE100-1R5G-2 1.5 77 7 1.5 B
CHE100-2R2G-2 22 11.0 10 22 B
CHE100-004G-2 4.0 17.0 16 3.7 C
CHE100-5R5G-2 55 21.0 20 55 o
CHE100-7R5G-2 75 31.0 30 75 D
CHE100-011G-2 11.0 43.0 42 11.0 E
CHE100-015G-2 15.0 56.0 55 15.0 E
CHE100-018G-2 18.5 71.0 70 18.5 E
CHE100-022G-2 22.0 81.0 80 22.0 F
CHE100-030G-2 30.0 112.0 110 30.0 F
CHE100-037G-2 37.0 132.0 130 37.0 F
CHE100-045G-2 45.0 163.0 160 45.0 G
TpexdasHoe 380 B nep.Toka £15%
CHE100-0R7G-4 0.75 34 25 0.75 B
CHE100-1R5G-4 1.5 5.0 3.7 1.5 B
CHE100-2R2G-4 22 5.8 5 22 B
CHE100-004G/5R5P-4 4.0/5.5 10/15 913 4.0/5.5 C
CHE100-5R5G/7R5P-4 55/7.5 15/20 13/17 55/7.5 C
CHE100-7R5G/011P-4 75111 20/26 17/25 75111 D
CHE100-011G/015P-4 11/15 26/35 25/32 11/15 D
CHE100-015G/018P-4 15/18.5 35/38 32/37 15/ 18.5 D
CHE100-018G/022P-4 18.5/22 38/46 37/45 18.5/22 E
CHE100-022G/030P-4 22/30 46/62 45/60 22/30 E
CHE100-030G/037P-4 30/37 62/76 60/75 30/37 E
CHE100-037G/045P-4 37/45 76/90 75/90 37/45 F
CHE100-045G/055P-4 45/55 90/105 90/110 45/55 F
CHE100-055G/075P-4 55/75 105/ 140 | 110/150 55/75 F
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Hom. Hom. Hom.
MolHoCcTb
BbIXO4Hasi | BXogHasi |BbiIXoAHas
Homep mopenu nBuratens | Pasmep
MOLLHOCTb | CuNa TOKa | cuna Toka
(xBT)
(xBT) (A) (A)
CHE100-075G/090P-4 75/90 140/ 160 150/176 75/90 G
CHE100-090G/110P-4 90/110 160/ 210 176/210 90/110 G
CHE100-110G/132P-4 110/132 210/ 240 210/250 110/132 G
CHE100-132G/160P-4 132/160 240/290 250/300 132/160 H
CHE100-160G/185P-4 160/185 290/330 300/340 160/185 H
CHE100-185G/200P-4 185/200 330/370 340/380 185/200 H

CHE100-200G/220P-4 200/220 370/410 380/415 200/220

CHE100-220G/250P-4 220/250 410/460 415/470 220/250

CHE100-250G/280P-4 250/280 460/500 470/520 250/280

CHE100-280G/315P-4 280/315 500/580 520/600 280/315

CHE100-315G/350P-4 315/350 580/620 | 600/ 640 | 315/350

CHE100-350G-4 350.0 620 640 350.0 |
CHE100-400G-4 400.0 670 690 400.0 |
CHE100-500G-4 500.0 835 860 500.0 |

1.4 OCHOBHBbI€ Yy3nbl

dHeNb onepartopa

Knemmbl cnuctemsl
npaBAeHns

/IEMMbl OCHOBHO
| cunoeoit uenm

BxoaHble KabenbHbiil BBOA,
oTBepcTUA WKada OCHOBHOM
ynpasneHus CWU/I0BOM LEenu

MOHTa»Hble OTBEpPCTU

Kpblwka

MpAXKKa KpbIWKKN
BeHTMAALMOHHbIE OTBEPCTUA
PucyHok 1.2. KoMNoHeHTbI MHBEPTOpPOB (15 KBT U MeHbLLE)

-7-
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7/

[epxartens

naHenn onepartopa MNaHenb onepaTtopa

3KpaHupoBaHue

Mnata ynpasneHusa
Knemmbl cucTembl
ynpasneHus

Knemmbl ocHoBHOM
CMNOBOM UENU

KabenbHbii BBOA,
Lenu ynpasneHus

&

MOHTaXHble __———

oTBEPCTUA

KpblIwwKa

OTBepCTMﬂ AnAa YCTaHOBKU KPbILIKK

BeHTWANA MOHHble OTBe CTUA
PucyHok 1.3. KomnoHeHTbl MHBEpTOpPOB (18.5 KBT 1 6onbLue)

1.5 TaGapuTHbIe pasmepbl

S 0

e

o il
- il

~Og, o [

‘© (D OID O OID ¢ >I|\>‘

PucyHok 1.4. MabapuTHble pa3mepsbl (0.4-0.75 kBT ogHodasHblii 220 B nep. Toka)
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w
I A 1 D
|
g7 éﬂr
o 0
o 0
m|x
o 0
o o
L |=

PucyHok 1.5. lNabapuTtHele pasmepsl (0.75-15 kBT)

w
f—— A ——f D
[4) &
.
oI
e e p—— L —_—

PucyHok 1.6. NabaputHele pasmepsbl (18.5-110 kBT)

PucyHok 1.7. lFabapuTHbele pasmepsbl (132-500 kBT)
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A (MM) | B (MM) | H (MMm) ‘W(MM)‘ D (MMm) | MoHTaxHO€
MolHocTb
Pasmep MoHTaxHble oTBepcTue
(xBT) BHelwHne pasmepbl
pasmMepbl (MM)
0.4-0.75
oaHod,
(oAHod A 76.8 131.6 140 85 115 4
220 B nep,
TOKa)
0.75-2.2 B 1104 | 170.2 180 120 140
4-55 Cc 1475 | 2375 250 160 175
7.5-15 D 208 305.5 320 220 180 6.0
18.5-30 E 176 454.5 467 290 215 6.5
37-55 F 230 564.5 577 375 270 7.0
75-110 G 320 738.5 755 460 330 9.0
H (6e3
270 1233 1275 490 391 13.0
OCHOBaHUs)
132-185
H(c
— — 1490 490 391 —
OCHOBaHueM)
| (Bes
500 1324 1358 750 402 12.5
OCHOBaHUs)
200-315
I(c
— — 1670 750 402 —
OCHOBaHueM)
I(c
350~500 — — 1900 1505 502 —
OCHOBaHueM)

PucyHok A. 4. TaBapuTHble pasmepbl (40 7.5 KBT BKMOUMUTENbHO)
-10-
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=i

A ,.—D.,l

W

PucyHok A. 5. MaBapuTHble pasmepsbl (11-18.5 kBT)

L |

W
PucyHok A. 6. TabapuTHble paamepbl (22-55 kBT)

A B H W D
MoHTaxHoe

(MMm) (MMm) (MMm) (MMm) (MMm)
MowHocTb (KBT) oTBepcTue

MoOHTaXHble

BHeluHue pa3mephbl (MMm)
pasMepsbl

CHE100-1R5G-2
CHE100-2R2G-2

1475 | 2375 250 160 175 5
CHE100-004G-2
CHE100-5R5G-2
CHE100-7R5G-2 206 3055 320 220 180 6
CHE100-011G-2
CHE100-015G-2 176 4545 467 290 215 6.5
CHE100-018G-2
CHE100-022G-2
CHE100-030G-2 166 510 525 260 280 5
CHE100-037G-2
CHE100-045G-2

178 663 680 300 280 6
CHE100-055G-2
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2. NPOBEPKA OO YCTAHOBKU

|
* \BHUMAHWE

eHe ycTaHaBNUBaiiTe U He UcMONb3yiiTe o6opyAoBaHUe, ecnu Kakoil-nu6o ero

KOMMOHEHT HeucnpaBeH WU noBpeXxaeH. 310 MoXeTr npueectn K

TpaBMUPOBAaHUIO.

Mpy pacnakoBke WHBepPTOpPa BLINOIHANTe credytoLme NpoBepKu:

1. OCMOTpUTE UHBEPTOP CO BCEX CTOPOH, YTOObl yGeauTbCA B OTCYTCTBUM L@panuH wunm
ApYrux NoBpexXAeHuli Npyu TpaHCNopPTUPOBKeE.

2. MpoBepkTe HanW4Ke B yNakoBKe pyKOBOACTBA MO aKcnnyaTaLlumn U rapaHTUAHOI KapThbl.
3. MNpoBepbTe Tabnuiy ¢ NacnopTHEIMU AaHHLIMU Ha UHBEPTOpe Ha COOTBETCTBME Ballemy

3aKasy.
4. MpoBepbTe OMNUUU Ha COOTBETCTBUE BalleMy 3akasy, ecnu onuUuMM 3akasbiBamnuchb.

B Cny4vae 06Hapy)KeHVIF| nBbIX noepexaeHne wuHeepTopa WNKU AONONHUTENbHOro

o6opyaoBaHusa, o6paTuTech K MECTHOMY NpeacTaBUTENto.

-12-



[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

3. YCTAHOBKA

NPEAYNPEXOEHUE

e [lonyck k paboTe nmepcoHana, KOTOpbi He Gbi JOMXHBIM 06pa3oM oby4yeH, u

HapylleHne WHCTpykuuiA, obo3HadeHHbIx kak “MPEOYNPEXXOEHWE”, woryT
NpuUBECTU K TpPaBMMPOBAHMIO MepcoHana 1 nopye MaTtepuanbHoro Mmyljectsa. K
paboTe c gaHHbIM 0GopyAoBaHWEM AOMycKaeTcA TOMbKO MepcoHasn, NpoLUeaLni
obyyeHVe MO KOHCTPYKLWMM, MOHTaxy, BBOAY B 3KCnfyatauuu U aKcrryatauuu
YCTPONCTBa U NONYYMBLLNIA COOTBETCTBYHOLLNIA cepTuduKar.
e BxogHoi kabenb NWTaHWA W 3a3eMISOWMIA NPOBOAHUKN AOMXHBLI GbITb XOPOLLIO
3achMKCpoBaHbI.
e [laxxe ecnn MHBEPTOP He BKIIOYEH, Ha crnedyoLuX KneMMax MoXeT BbiTb onacHoe
HanpsxeHue:

- Knemmbl nutanus: R, S, T

- KnemMmbl nogcoeamnHeHUa anektpoasuratensa: U, V, W.
e He npoBoaute paboTbl C MHBEPTOPOM A0 MOMHOW paspsaku KOHLEHcaTopoB B
TeYeHVe NepBbIX 5 MUHYT Nocne BbIKMHOYEHUA NUTaHUS.
e [nowjaab ceveHNa NPOBOAHMKA 3aLUTHOrO 3a3eMIeHUs AomkHa 6biTb He MeHbLLE

nnowagn cedeHnAa kabens nUTaHuA.

Mnowags cedyeHus kabens nuTaHus | Mnowaab ceyeHnst NpoBOAHNKa
(MM2) 3alMTHOro 3aseMreHus
S<16 S
16<S5<35 16
35<8 S/2

!
* \BHVUMAHVE

Onpl/l nepemeLleHUn NMHBeEpPTOpa noAgHWMaiTe ero 3a OCHOBaHWE, HE 3a MaHerb.

VHauye 0CHOBHas YacTb YCTPOICTBA MOXET yracTb, YTO MOXKET NPUBECTU K TPaBMam.
e YcTaHaBNMBaiTe MHBEPTOP Ha OrHeyrnopHOM MaTepuare (Hanpumep, MeTanne) 4ns
o6GecneyeHus noxapo6esonacHoOCTy.

o [pu HeOoBGX0AMMOCTU YCTaHOBKM B LUKady ABYX M Gonee UHBEPTOPOB, OCHACTUTe

€ro BeHTUNAUMOHHOK cucTemol. TemnepaTypa Bo3Ayxa B Lukacy He [JOIKHa

nogHUMaTecA Bblle 45°C, wuHade cyuwjectByeT oOMacHoCTb MNoOBpexXaeHnA

060py,D,OBaHI/IF| N BO3HUKHOBEHWA NoXapa.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

3.1 TpeboBaHUA K MECTY YCTAHOBKMU

3.1.1 TemnepaTtypa

HonycTumas TemnepaTypa okpyxatowero Bosgyxa: -10°C — +40°C. MowHOCTb UHBEpTOpa
CHWXaeTcA Mpu aKcnnyatauum npu TemnepaTypax cBbiwe 40°C Ha 4% Ha 1°C go 50°C.
MHBepTOp He JonxXeH aKkcnnyaTUpoBaTbcs Npy TeMnepaTtypax cBbile 50°C.

3.1.2 BnaxHocTb

OTHocuTenbHasa BnaxHocTb A0 95% 6e3 KoHAeHcauun.

3.1.3 BbicoTa Hag ypoBHeM Mops

MHBepTop MOXeT o6ecneynBaTb HOMUHANBHYO MOLLHOCTL Ha BbicoTax go 1000 M. MowHoCcTb
MHBepTOpa CHWXaeTcA Npu aKcnnyaTauuu Ha BeicoTe cBiie 1000 M. MNoapobHee cM. rpachuk

Hunxe:
100%
80%
60%
40%

20%

1000 2000 3000 4000( M)

PuncyHok 3.1. CooTHOLLUEHNE MeXAY BbIXOAHOM CUMOI TOKa W BbICOTOW YCTaHOBKU
3.1.4 YcTouMBOCTH K YAapamM u BuGpauum
WHBepTOop He JomkeH MajaTh W nofBepraTbCA BO3AEWCTBUIO CUMbHBLIX yAapoB. VHBepTop
Henb3s ycTaHaBNuBaTk B MecTax, rAe YacTo 6biBaeT BMGpaLys.
3.1.5 SnekTpomarHuTHaa obcTaHOBKa
YcTaHaBnueaiiTe BAanM oT UCTOMHUKOB 3NeKTPOMarHUTHOro U3NyyYeHns.
3.1.6 BnaxHocTb
He ycTaHaBnuBaliTe WHBepTOp BONW3W UCTOYHWMKOB BOAbLI MMM B MecTax, rAe BO3MOXHO
BO3HUKHOBEHWE KOHAeHcaTa.
3.1.7 3arpssHeHue Bo3ayxa
He ycTaHaBnuBaiiTe MHBEpTOp B MecTax C NOBbILLEHHON 3aMbiNeHHOCTLI0 UMW MPUCYTCTBUEM B
BO3JYyXe KOPPO3UIHBLIX rasoB.

3.1.8 XpaHeHue
He xpaHuTe nHBepTop B MecTax, rae Ha Hero ByayT BO3AeNCTBOBaTb MPAMOe COMHeYHoe

na3ny4vyeHune, napkel, MacnsaHble B3BeCU nwvnu Bmﬁpaqm.
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

invt
3.2 MecTO yCTaHOBKMU

BeHTMJ'IFITODf $ 100 mm naum 6onblue

0 @)

I

[s]e]
[e]e]
[s]e]

0
0

50 mm nan bonbe

;}\;ﬁ/\_/

100 mm mam 6onblue

PucyHok 3.2. BbesonacHble rabapuTel Npy yCTaHOBKe

ERRN

WHsepTtop

DednexTop
\/’

NHeepTOp

\L

PucyHok 3.3. YcTaHOBKka HeckomnbKux npeobpasoBaTenei

MNpumevaHne: YcTaHOBUTE [OMONHUTENIbHO BO3AYWHbIA AednekTop npu

ycTaHOBKe npeoGpasoBareneil Apyr Haj, Apyrom.

3.3 Pasmepbl BHELIHEN KnaBua Jpbl
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

71.0

28.0

91.0

I

1

67.440.2

PucyHok 3.4. Pa3amepbl Manon knaeuaTtypebl.

120.0

87.0

]

19.3

104

82+0.2

87.4+0.2

11540.2

PucyHok 3.5. Pasamepbl 6onbLuoin knaBuaTtypbl

3.4 Pa3bopka

PucyHok 3.6. Pazbopka nnacTUKOBOW KpbILLKM
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PucyHok 3.8. OTKpbITHE WKada nHeepTopa
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

4. OJNEKTPOMOHTAX

§ NPEAYNPEXAEHUE

® OreKTPOMOHTaX MOTyT NPOBOAUTL TOMBKO CePTUDULIMPOBaHHBIE AMEeKTPUKM.

e llcnbiTaHne usonaumu kabenen noacoeavHEHUEM K UHBEPTOPY BbICOKOBOMLTHBIX
YCTPONCTB NPOBEPKM U3ONALMM 3anpeLleHo.
o JltoGble paboThbl ¢ MIHBEPTOPOM MOTYT MPOBOAMTECS TOMBKO NOCIe MOMHOW pa3psakv
KOHLEHCATOPOB B TEYEHUE NEPBbIX 5 MUHYT NOCre BbIKMIOYEHNS MUTaAHNS.
e ObAzaTenbHO 3a3eMnUTe 3a3eMrstoLe NPOBOAHUKM.

(Knacc 200 B: conpoTusneHne 3aseMreHns JonxHo 6biTb He Gonee 100 Q,

knacc 400 B: conpoTuBneHue 3asemneHns AormxHo 6biTe He Gornee 10 Q,

knacc 660 B: conpoTuBneHne 3asemneHns AomkHo 6biTb He Bonee 5 Q).
B npoTuBHOM criyyae wWMeeTCS PUCK MOPaXeHWUS SMNEKTPUYECKUM TOKOM U
BO3HNKHOBEHUS Moxapa.
e [paBunbHo nogcoeaunHuTe BXogHble (R, S, T) 1 BbIxogHble krieMmbl (U, V, W).

MHa4ye BHyTpeHHNe y3nbl MHBEPTOPa MOTYT ObITb NOBPEXAEHDI.

e He npoBoguTe anekTPoMOHTax 1 paboTbl C NHBEPTOPOM MOKPLIMU pyKaMW.
He npoBepaTb usonauuio kabend, KoTopblii coefuHseT npeobpasoBaTenb C
BbICOKOBOMBTHBIMU NPUGopamMmn Ans U3MEPEHNA N30NALMK.
e [ogkntovaTe npeobpasoBaTtent vepe3 10 MUH nocrne ero MosIHOrO paspsKEHNs
nocrne npegbliayLyero BbIKMIOYEHUS.
o Y6euTbCA, YTO KNeMMbl 3a3eMINeHNs 3a3eMeHbl.
3aszemMrieHne 100M 1N MeHbLLE.
MNHaye MoxeT BO3HUKHYTb NoXap v NpousonTh yaap TOKOM.
e [IpaBunbHO NoAknovMTe BXoAdHble knemmbl (R, S, T) 1 BbIxogHble knemmel(U, V,
W). MHaue BO3MOXHbI BHYTPEHHNE MOBPEXAeHUSA NpecbpasoBaTens.
e He noakntoyaiiTe n He paboTanTe ¢ npeobpasoBaTeneM MOKpPbIMU pyKamu.

MHaye MoxeT I'IpOI/I30I7ITI/I yaap SneKTpuyeCcknm TOKoM.

!
* \BHVMAHVE

OHanmeeHme CeTN NUTaHNA NnepeMeHHOro Toka AOMKHO OoTBeYaTb HOMWHalbHOMY

HanpAXeHWw WHBepTOopa. B NPpOTUBHOM Clny4Yae WMeeTCcA pPUCK nopaxeHna

ANEKTPNYECKNM TOKOM U BOSHNKHOBEHNA MNoXapa.

eHagexHo dmkcupyiiTe kabenu NUTaHUA 1 Kabenn anekTpogBuraTens.
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4.1 NMogcoeanHeHNe BHEWHUX YCTPOUCTB

MNCTOUHUK NUTaHKnA @

" [/
ABTOMATUYECKUIA BbIKNIOYaTENb E

OCHOBHOW BbIKAOYaTENb
TokoorpaHuiusatowme
nepemeHHOro Toka 4poccenn

BxogHolt dpunbTp IMC

TopMO3HOW pesncTop

TokoorpaHuiumnsatoLmne

X
u Japoccenm
\} NOCTOAHHOIO TOKa

UHBepTOp

3asemseHue «
BbIxogHble
TOKOOTrpaHWYMBaKLIne
Apoccenm
BbixoaHo# ¢punbTp IMC @

3neKTpoasuratTenb

3azemneHune L

PucyHok 4.1. MNoacoeanHEHUe BHELLHUX YCTPOWCTB
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

4.2 OnucaHue pa3BoaKU KNnemm

4.2.1 KnemMbl cunoBon uenm

(+)

PB

L

U

N

VIW

©)

PucyHok 4.2. Knemmbl cunoson uenu (0.4-0.75 kBT ogHodbasHeIn 220 B nep. Toka)

(+)

R

T

S

U

VIW

PB

POWER

MOTOR

PucyHok 4.3. Knemmbl cunoson uenu (15-2.2 kBT)

(+)

PB

)

R| S| T

UV W

POWER

MOTOR

PucyHok 4.4. Knemmbl cunoeoii uenu (4.0-5.5 kBrT)

RIS|TIU|V|W

(+)|PB | (=)
® POWER | MOTOR
PucyHok 4.5. Knemmel cunoson uenu (7.5-15 kBT)
ORI |2l Y LY
POWER MOTOR

CHRICIICHAC,

PucyHok 4.6. Knemmbl cunosoin uenu (18.5-110 kBT)

R|S|[T|U|V]|W
POWER | MOTOR
SILRICHSS

PucyHok 4.7. Knemmbl cunosoin uenu (132-315 kBT)

U ' W
R S T
PE | P1 | (4+) | (=)

PucyHok 4.8. Knemmbl cunosoii benu (350-630 kBT)

4.2.1 KnemMbl cunoBom uenm

(+)

PB

R

S| T

U

VIW

)

POWER

MOTOR

©

PucyHok 4.7. Knemmsbl cunoson wenm (4-5.5 KBT)
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Aorl (s RIS T|U[V W
1P POWER | MOTOR |

PucyHok 4.8. Knemmbl cunoBoii uenu (7.5 KBT)

RESTT] T UV W
Orpower 17|\ wotor 1@

PucyHok 4.9. Knemmbl cunosoli Lenu {11-18.5 kBT)

BOIPIO]IR| S|T

PucyHoK 4.10. Knemmbl cnnoBoli uenu (22 KBT u Boblwe)
@OYHKLMU  KNEMM OCHOBHOW CMIIOBOM LENU OMUCaHbl HanpoTWB COOTBETCTBYHOLYUX

@D

0603HaYvYeHUii KnemMm B TaﬁJ'II/ILle HUXe. I'Ipoao,que coeqUHEeHNA COOTBETCTBEHHO XenaeMblM

Lensam.
O6o3Ha4YeHUs KneMm OnucaHue PyHKLNIA
R,S, T KnemMMbl TpexdasHoro Bxoga nepemMeHHoro Toka
(+), () 3anacHble KreMMbl BHELLUHETO TOPMO3HOIO YCTPOWCTBa
(+),PB 3anacHble kneMMbl BHELLHEro TOPMO3HOro pesnctopa

P ( ) 3anacHble KeMMbl BHELLHE TOKOOFpaHMHMBaPOLL[eVI
+
KaTyLUKU MOCTOAHHOIO TOKa

(-) Knemma oTpuLaTensHON LWMHBI MOCTOAHHOIO TOKa
Uu. v. W KneMMmbl TpexdasHoro Beixoda NepeMeHHoro Toka
S Knemma 3asemMneHus
POWER NMUTAHWE
MOTOR ONEKTPOOBUTATENNb

4.2.2KneMMbl Lenu ynpasneHus

485+485- S1|S2 |S3 | S4 (COM|A12[AO | Y [+24v| |ROA(ROB|ROC

PucyHok 4.9. Knemmbl Lenu ynpasnenus (0.4-0.75 kBT ogHodaszHein 220 B nep. Toka)

485+ | 485- | +10V | AO COM Y +24V

ROA | ROB | ROC

Al1 | GND | AlI2 S1 S2 S3 S4
PucyHok 4.10. Knemmbl Lyenu ynpaeneHus (15-2.2 kBT)

[as5+[485-| |a0 |a11|anp|ar2|+10q 51| 52|53 |54 com] v |+ea] |RoAJROBJROC|

PucyHok 4.11. Knemmbl uenu ynpasneHus (4.0 kBT 1 BblLe)
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4.3 TunoBasa cxemMa NoAKMIOYeHUNA

TopMO3HOE YCTPOICTBO

TOpMO3HOM
pesncTon

P~
TpexdasH. 380B . R u
+15% 50/60 Ty, — MHBepTop V
___ cepun CHE W
- — I/IHqu)eﬁc
M —o ¢ —_ J14 I'IOAKmOt{eHI/Iﬂ
HOFOd)yHKLI,. [ | _ BHELLHEN NaHenn
6UHapHble o S3 oneparopa
BXOZbl | _ e T Al T o T T B
il |sa F | 915 ac |
oS - lo_Jo |
|
L I__X_‘___GED_AHaﬂQI'_QB.bJ.IZ!B.bIXDAJ
O COM v 0-10B/0-20mA
PE MHorodyHKUMOHaNbH bI
= BbIXOA C OTKPbITbIM
24V COM KoaneKTopom
+
485+0485+
I(\I +10V MuTaHWe AnA yCTaHOBKM 4acToThl 485- 6485
-© -
eraonin uacmm:/ I':MLI, Al1 MHorodyHKL,. aHanoroebliii BXo4, 5
At o ) I
: 0 Al2 J16) =
|boaoazom | | v ! .
L J GND  nepembiuka ,Cl,/jﬂ BbIGOpa ROB| Pesiefitble BbXOAbI
______ - __FTE_pEKWM_a BXOA3Al2— TOK/Hanp. 0C
PucyHok 4.12. Cxema nogknoveHus
MpumeyaHue:

. MHuBepTOopbl MoOWHOCTLIO OT 185 KBT po 90 KBT wuMelwoT BCTpOEHHble
TOKOOrpaHW4YMBaKLWMe KaTyllKn MOCTOAHHOIO TOKa. MWcCnofib3yemble ans

yBennyveHus ko3¢ UL neHTa MOLHOCTH.
2.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

e [Ina vHBepTOpPOB MOWHOCTbIO cBbllwe 110 KBT pekoMmeHayeTcA ycTaHaBnuBaTb
KaTyLIKU NOCTOAHHOIo ToKa Mexay P1 u (+).

. MHBepTOpbI MOWHOCTLIO A0 15KBT MMelT BCTpOeHHOe TOPMO3HOe YCTPOMCTBO.
Mpn HeoGxoAMMOCTM [0OCTAaTOYHO YCTAHOBUTbL TONBLKO TOPMO3HOWM pe3ncTop
mexay PB u (+).

. Ong WHBEPTOPOB MOILHOCTbLIO cBblwe 18.5 kBT npu HeoGxoaumocTu B

TOPMOXeHUU, TOPMO3HOEe YCTPOMCTBO yCTaHaBNUBaeTca Mexay (+) u (-).

4.4 TexHU4YeCKMe XapaKTepUCTUKU aBTOMATUYECKUX BbIKIIOYaTenen,
kabenein, BbIKnovarenen 1 TOKOOrpaHMYUBAKILMX KaTYLIEK
4.4.1 TexHuMYecKuMe XapaKTepuUCTMKM aBTOMaTUYeCKUX BblKnioyatenen, kabGenen wm

BblKIroyaTenen

ABTOMATHN. BxoaHown/ OCHOBHOM
Homep mopenu BbIKNIOYaTeNb |BbIXOAHOM KaGenu| BbiknovaTenb nep.
(A) (MMm?) ToKa (A)
oaHochasHoe 220 B nep. Toka = 15%
CHE100-0R4G-S2 16 25 10
CHE100-0R7G-S2 16 25 10
CHE100-1R5G-S2 20 4 16
CHE100-2R2G-S2 32 6 20
TpexcasHoe 220 B nep. Toka + 15%
CHE100-0R4G-2 16 25 10
CHE100-0R7G-2 16 25 10
CHE100-1R5G-2 20 4 16
CHE100-2R2G-2 32 6 20
CHE100-004G-2 40 6 25
CHE100-5R5G-2 63 6 32
CHE100-7R5G-2 100 10 63
CHE100-011G-2 125 25 95
CHE100-015G-2 160 25 120
CHE100-018G-2 160 25 120
CHE100-022G-2 200 35 170
CHE100-030G-2 200 35 170
CHE100-037G-2 200 35 170
CHE100-045G-2 250 70 230
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ABTOMATHN. BxoaHown/ OCHOBHOM
Homep mopenu BbIKNIOYaTeNb |BbIXOAHOM KaGenu| BbiknovaTenb nep.
(A) (MMm?) ToKa (A)
TpexcasHoe 380 B nep. Toka + 15%
CHE100-0R7G-4 10 25 10
CHE100-1R5G-4 16 25 10
CHE100-2R2G-4 16 25 10
CHE100-004G/5R5P-4 25 4 16
CHE100-5R5G/7R5P-4 25 4 16
CHE100-7R5G/011P-4 40 6 25
CHE100-011G/015P-4 63 6 32
CHE100-015G/018P-4 63 6 50
CHE100-018G/022P-4 100 10 63
CHE100-022G/030P-4 100 16 80
CHE100-030G/037P-4 125 25 95
CHE100-037G/045P-4 160 25 120
CHE100-045G/055P-4 200 35 135
CHE100-055G/075P-4 200 35 170
CHE100-075G/090P-4 250 70 230
CHE100-090G/110P-4 315 70 280
CHE100-110G/132P-4 400 95 315
CHE100-132G/160P-4 400 150 380
CHE100-160G/185P-4 630 185 450
CHE100-185G/200P-4 630 185 500
CHE100-220G/250P-4 800 150x2 630
CHE100-250G/280P-4 800 150x2 700
CHE100-280G/315P-4 1000 185x2 780
CHE100-315G/350P-4 1200 240x2 900
CHE100-350G-4 1280 240x2 960
CHE100-400G-4 1380 185x3 1035
CHE100-500G-4 1720 185x3 1290
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

4.4.2 TexHuyeckume XapakTepucTukn BXOoA4HbIX U BbIXOAHbIX TOKOOrpaHUYnBaOWNX

KaTylueK nepeMeHHOro Toka U TOKoorpaHM4YMBarwWMX KatylweK NnoCTOAHHOIo ToKa

BxoaHble

BbIxoaHble

Homep moaenm TOKoorpaHVMMBarommeTOKoorpaHvmmaarommeTi';i;[ﬁf:ﬂ:g:é_ﬁu;:e
KaTyLUKW Nep. Toka | KaTyLUKu nep. Toka

CHE100-1R5G-4 ACL2-1R5-4 / OCL2-1R5-4

CHE100-2R2G-4 ACL2-2R2-4 / OCL2-2R2-4
CHE100-004G/5R5P-4 ACL2-004-4 / OCL2-004-4
CHE100-5R5G/7R5P-4 ACL2-5R5-4 / OCL2-5R5-4
CHE100-7R5G/011P-4 ACL2-7R5-4 / OCL2-7R5-4
CHE100-011G/015P-4 ACL2-011-4 / OCL2-011-4
CHE100-015G/018P-4 ACL2-015-4 / OCL2-015-4
CHE100-018G/022P-4 ACL2-018-4 / OCL2-018-4
CHE100-022G/030P-4 ACL2-022-4 / OCL2-022-4
CHE100-030G/037P-4 ACL2-030-4 / OCL2-030-4
CHE100-037G/045P-4 ACL2-037-4 / OCL2-037-4
CHE100-045G/055P-4 ACL2-045-4 / OCL2-045-4
CHE100-055G/075P-4 ACL2-055-4 / OCL2-055-4
CHE100-075G/090P-4 ACL2-075-4 / OCL2-075-4
CHE100-090G/110P-4 ACL2-110-4 / OCL2-110-4
CHE100-110G/132P-4 ACL2-110-4 DCL2-132-4 OCL2-110-4
CHE100-132G/160P-4 ACL2-132-4 DCL2-132-4 OCL2-132-4
CHE100-160G/185P-4 ACL2-160-4 DCL2-160-4 OCL2-160-4
CHE100-185G/200P-4 ACL2-200-4 DCL2-220-4 OCL2-200-4
CHE100-200G/220P-4 ACL2-200-4 DCL2-220-4 OCL2-200-4
CHE100-220G/250P-4 ACL2-250-4 DCL2-220-4 OCL2-250-4
CHE100-250G/280P-4 ACL2-250-4 DCL2-280-4 OCL2-250-4
CHE100-280G/315P-4 ACL2-280-4 DCL2-280-4 OCL2-280-4
CHE100-315G/350P-4 ACL2-315-4 DCL2-315-4 OCL2-315-4

CHE100-350G-4 ACL2-350-4 DCL2-400-4 OCL2-350-4

CHE100-400G-4 ACL2-400-4 DCL2-400-4 OCL2-400-4

CHE100-500G-4 ACL2-500-4 DCL2-500-4 OCL2-500-4
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4.4.3 TexHU4YeCKMe XapaKTepUCTUKN TOPMO3HbIX Pe3UCTOPOB

Topmo3sHomn pesucTtop (100%
Homep mogenu TopmasHoe ycTpoRcTE TOPMO3HOIO MOMEHTa)
ApTukyn K-Bo Tex. xapakTep. K-Bo
TpexdasHoe 220 B nep.Toka £15%
CHE100-0R4G-2 275 Q/75 BT 1
CHE100-0R7G-2 275 Q/75 BT 1
CHE100-1R5G-2 138 (/150 Bt 1
CHE100-2R2G-2 BeTpoeH. 1 91 Q/220 BT 1
CHE100-004G-2 52 /400 Bt 1
CHE100-5R5G-2 37.5 Q/550 BT 1
CHE100-7R5G-2 27.5 Q/750 BT 1
CHE100-011G-2 1 19 Q/1100 BT 1
CHE100-015G-2 1 13.6 Q/1500 Bt 1
CHE100-018G-2 DBU-055-2 1 12 Q/1800 Bt 1
CHE100-022G-2 1 9 (/2200 BT 1
CHE100-030G-2 1 6.8 (/3000 BT 1
CHE100-037G-2 DBU.0S5.2 11 Q/2000 BT
CHE100-045G-2 2 9 /2400 BT 2
TpexdchasHoe 380 B nep.Toka +15%
CHE100-0R7G-4 900 Q/75 BT 1
CHE100-1R5G-4 460 Q/150 BT 1
CHE100-2R2G-4 315Q/220BT 1
CHE100-004G/5R5P-4 175 Q/400 BT 1
BcTpoeH. 1
CHE100-5R5G/7R5P-4 120 Q/550 Bt 1
CHE100-7R5G/011P-4 100 Q/750 BT 1
CHE100-011G/015P-4 70 Q/1100 BT 1
CHE100-015G/018P-4 47 /1500 BT 1
CHE100-018G/022P-4 38 /2000 BT 1
CHE100-022G/030P-4 32 /2200 Bt 1
CHE100-030G/037P-4 23 Q/3000 BT 1
CHE100-037G/045P-4 pBU-055-4 1 19 Q/3700 Bt 1
CHE100-045G/055P-4 16 Q/4500 BT 1
CHE100-055G/075P-4 13 Q/5500 BTt 1
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. Topmo3sHon pesucTtop (100%
Topmo3Hoe yCTPONCTBO
Homep monenun TOPMO3HOro MOMeHTA)
ApTukyn K-Bo Tex. xapakTep. K-Bo
CHE100-075G/090P-4 19 Q/3700 Bt 2
CHE100-090G/110P-4 | DBU-055-4 2 16 Q/4500 Bt 2
CHE100-110G/132P-4 13 Q/5500 BT 2
CHE100-132G/160P-4 1 5 (/15000 Bt 1
DBU-160-4
CHE100-160G/185P-4 1 3.5 Q/20000 Bt 1
CHE100-185G/200P-4 1 3.5 (/20000 Bt 1
CHE100-200G/220P-4 | DBU-220-4 1 3 (/25000 Bt 1
CHE100-220G/250P-4 1 3 (/25000 Bt 1
CHE100-250G/280P-4 1 2.5 Q/30000 Bt 1
CHE100-280G/315P-4 | DBU-315-4 1 2.5 Q/30000 Bt 1
CHE100-315G/350P-4 1 2 (/35000 Bt 1
CHE100-350G-4 2 30Q/40000W 2
DBU-220-4
CHE100-400G-4 2 30Q/40000W 2
CHE100-500G-4 DBU-315-4 2 20)/60000W 2

MpumeyaHue:

e  YKasaHHble Bbllle XapaKTepUCTMKM OCHOBbLIBAlOTCA Ha CneAyllUX YCNOBUAX:
nopor Hanps:xeHns TopMoxeHus 700 B nocT. Toka, TopMo3siluin MoMeHT 100% u
10% HOpMBbI pacxopa.

e [lapannenbHoe coefuHeHUWe TOPMO3HbIX YCTPOWCTB CMOCOOCTBYeT yBeNnYeHUIo
TOPMO3HbIX BO3MOXHOCTEN.

e [lpoBoaka OT MHBepTOpa 4O TOPMO3HOIO YCTPOWCTBA AOMKHA ObITb KOpoye 5 M.

e [lpoBoAgka OT TOPMO3HOrO YCTPOMCTBA A0 TOPMO3HOIO pe3ncropa AoNKHa ObITb
Kopoue 10 M.

e Topmo3HOe YyCTPONCTBO MOKeT MCMOoNb30BaTbCA ANA TOPMOXEeHUA B TeyeHue 5
MuHyT. [pu TOpMOXEeHuM Temnepatypa Iwkada Oyper  cylwecTBEeHHO
yBenuumBaTtbcs. MepcoHan He JonxeH AoTparuBaTbCcA A0 Wkada Bo nsbexaHue
OXOroB.

. Moapo6Hee cM. pykoBoacTBa nonb3oBaTensa anga DBU u RBU.

4.5 ONeKTPOMOHTaX CUNMOBLIX Lenen
4.5.1 dneKTpOMOHTaX BXOAHOW CUNOBON Lenu

4.5.1.1 ABTOMaTn4YeCKU BbIKNoYaTenb
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Mexay WCTOYHWUKOM TpexpasHoro nuTaHust NEPEeMeHHOro Toka W BXOAHBIMU GUIOBBEIMU
knemmamu uHBeptopa (R, S, T) Heobxo4MMO YyCTaHOBWTb aBTOMAaTMYeCKUii BbIKMOYaTeNb
HOMWHAaroM, COOTBETCTBYHOLMM MOLUHOCTW WHBEpTOpa, a WMeHHo, B 1.5-2 pasa Bbllwe
HOMUWHanbHOro Toka WHBepTopa. [logpoGHee cM. < 4.4.1. TexHuveckue XxapaKTepUCTUKK
aBTOMaTM4eckuX BelkNovaTenen, kabenen u Belknovarenen >.
4.5.1.2 OCHOBHOM BbIKNIOYaTenb

Ons 3peKTUBHOIO BBIKMIOYEHUA BXOAHOTO NWUTaHWSA NPU HEUCNPaBHOCTU CUCTEMbI G
BXOAHOW CTOPOHBI GUCTEMblI HEOBXOAUMO YCTaHOBUTE OCHOBHOW BbIKMIOYaTeNnb AN
BKITFOYEHWS/BBIKMIOYEHMS OGHOBHOW Lienu NuTaHus.
4.5.1.3 TokoorpaHU4YMBarowW e KaTywwKn nepeMeHHoro Toka

Ons npepoTBpalyeHUs NOBPEXAEHWS BbiNpAMUTENsA BcrnecTBue OOMbLUMX TOKOB G
BXOAHOW CTOPOHbI CUCTEMbl HeOGXOAWMO YCTaHOBUTL TOKOOrpaHuuvBaroLuMe KaTyLuKu
nepeMeHHOro Toka, koTopble OyAyT Takxke 3alvLaTe BbINPAMUTENE OT OPOCKOB HaMpsXeHUs
U rapMoHUK, reHepuUpyeMbIX HECUMMETPUYHOMN ha30BON HarpysKou.
4.5.1.4 BxogHon omnbrp AMC

Mpu paboTe nHBepTOpa Ha Apyrve ycTpolicTBa MOryT BWUSATE pacnpocTpaHAoLWmnecs no
kabenaMm nomexu. [Ipu NOAKNIOYEHUM Kak Ha pUCYHKe Huxe ounetp 3MC  MoxeT

MUHUMU3NPOBATbL Takoe BInAHuE.

MCCB PeakTop nepeMeHHoro Toka
R o 1’ 7mrv‘\—a
1 3MmC
S S |WHBe
- L vy 2 pTOP
1 dunbTp M
T - e Vo o e W
MCCB
- Qpyrve
] ycTpoiicTea
" ynpagaeHua

PucyHok 4.13. 9neKTpOMOHTaX BXO4HON CUITIOBOW Lenun

4.5.2 dneKTpOMOHTaX CUIOBON Lenu UHBepTopa
4.5.2.1 TokoorpaHu4YMBaroLlas KaTylwKa NoCTOAHHOIO ToKa

MHBepTOopbl  MoOWHocTeto oT 185 kBT pgo 90 kBT wumMeloT BCTpOEHHble
TOKOOrpaHW4MBaloLLyMe KaTyLUKW MOCTOSAHHOrO TOKa, WCnonb3yeMble AN YBENUYEHUA

koappuLmeHTa MOLYHOCTH.
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4.5.2.2 TOpMO3HOE YCTPOMCTBO U TOPMO3HOM pe3ucTop

» MHBepTOpbl MOLWHOCTLIO A0 15 KBT MMetoT BCTpOEHHOE TOPMO3HOE YCTpOMCTBO. [pu
HeoOXxoAMMOCTM [OCTaTOYHO YCTaHOBWUTb TOMNBKO TOPMO3HOW pe3ucTop Mexay PB u (+).
MpoBoAka oT MHBepTOpa 40 TOPMO3HOro YCTPONCTBA JOMKHA ObITb KOpoye 5 M.

» 1N MHBEPTOPOB MOLUHOCTbIO cBbile 18.5 KBT npu HeobXxoaMMOCTU B TOPMOXEHUU,
TOPMO3HOE YCTPOWCTBO YycTaHaBnuBaeTcA Mexay (+) u (-). MNpoBoaka oT MHBEpTOpPa A0
TOPMO3HOrO YCTPOWCTBA A0MKHa ObITe Kopoye 5 M. [poBoaka OT TOPMO3HOrO YCTPOWUCTBA A0
TOPMO3HOro pesuctopa AoskHa ObITe kopoye 10 M.

+ [pu TOpMOXeHMM TemnepaTypa LWkaca OyAeT CyLeCTBEHHO YBENUYMBATLCA
BCNEACTBME paccemBaHWsa Tenmna pesncTopoM. PekomeHayeTcs obecneunTe Mepbl 3aluThl

nepcoHana OT OXOroB U XOpPOLUYH BEHTUNALMIO.

Mpumeuanue: Cobniopgante nonfipHocTb (+) (-); 3anpewaeTcs HanpAMYH
3aKkopauymBaTb Knemmbl (+) M (-), TaKk Kak 3TO MOXeT MPUBECTU K MOBPEKAEHUIO
obopyaoBaHUA U Noxapy.

4.5.3 OneKTpOMOHTaX CUIOBON Lenu aneKTpoaBurarens
4.5.3.1 BbIxoaHble TOKOOrpaHU4YMBaloLWMne KaTywKu

Ecnun kabenu, coeguHsoWMe snekTpoaBuUraTenb ¢ MHBEPTOPOM, AnMHHee 50 M, MoxeT
cpabaTtbiBaTb 3awjMra OT MEeperpy3ku Mo TOKy U3-3a GONbLUMX TOKOB YTEYKW, CBA3AHHBIX C
cobCcTBEHHOW napasuTHOW eMKocTbio kabeneiw. [ns  yMeEHbLUEHUS TOKOB YTEYKU W
npeaoTBpaLLeHnss NOBPEXAEHUS U30OMAUMU SnekTpoaBuratens HeobxoamMmo ycTaHaenvMBaTb
BbIXOHbIE TOKOOTrpaHu4MBatoLLe KaTyLIKu
4.5.3.2 BbixogHon ¢unbrp SMC

[nsa yMeHbLUEHNA MeXda3HOro Toka yTeukn 1 U3nyvyaemblx SrEKTPOMarHUTHBIX MOMEX OT
kabeneln, COEAMHSAIOLMX WHBEPTOP C 9SnekTpoaBuratenem, Heob6xoAWMO yCTaHOBUTb

BbIXOAHON punbTp AMC, Kak nokasaHo Ha pPUCYHKe HUXe.

MCCB
R o R LUl
I
I N\~
Uctounnk o o A S WHBepTOp V| ounstp %I\/h
nuTaHuA I 3IMC W
T /I N W
TokoorpaHuuuBsatoLye
Apoccenu

nepemMeHHOro Toka

PucyHok 4.14. nekTpoMOHTaX CUNOBOM LIENW 3NEKTPOAMBraTens
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4.5.4 OneKTPOMOHTaX uenu pekynepauuu

PekynepaTuBHOe yGTPOWCTBO WUCMOMbL3YETCH AMA MUTAHUA CETU BHEPruen pekynepauyu
TOPMOXEHUs 3nekTpoaBuratens. 1o cpaBHEHUIO C TpagUUMOHHLIM BbINPAMUTENEM C
TpexdasHelM napannefibHelM WHBEPCUOHHBIM MOCTOM peKynepaTMBHOE YGTPOWCTBO C
ucnonesoBaHnem BTU3 ymeHbliaeT obwme rapmoHuveckue uckaxeHus (THD) go ypoBHs
MeHee 4%. PekynepaTuBHble YCTPOWCTBA LUMPOKO WCMOML3YIOTCA ANA  ynpaeneHus

LieHTpUcpyramu 1 nogbEMHBLIMU KpaHamu.

Perynepaumsa

PrcyHok 4.15. 3neKkTpoOMOHTaX Lenu pekynepauuu
4.5.6 AneKTpOMOHTaK o0 en WHUHbI NOCTOSIHHOTO TOKa

MeToa ucnonb3oBaHWs oOLeN LUMHBI MOCTOSIHHOrO TOKa LUMPOKO MWCMonb3yeTcs B
npoussBoacTBe Gymaru v XuMBOMOKHa, rae ecTb NoTpebHOCTb B KOOPAMHMPOBaHHOW paboTe
HecKonbKMX SrnekTpoaBuratenei. B Takol cucteme HekoTopble AuraTenu paboTalT Ha
npuBeaeHve, pApyrne Ha pekynepauuto. PekynepupoBaHHas 3Heprus asToOMaTuU4ecku
H6anaHcuMpyeTcqd OOLjeil LUMHOW MOCTOSHHOrO TOKa, 4TO O3HayaeT, YTO OHa MOXeT
MCronb3oBaTbCA ANS NUTaHus Begylux ABWratenel, TeM cambiM YyMeHblias obuyee
noTpebrneHne 3MeKTPOSHEPrUU CUCTEMOW B CPaBHEHWUM C TPagULMOHHBIMKW MeTodamMu (Korga
OVH VHBEPTOP yNpaBnseT OAHUM 3MEKTPOABUraTENEM).

Mpy opHoBpeMeHHoW paboTe ABYX SnekTpoaBuratenen (Hanpumep, MexaHW3Mbl
HamaTblBaHWs), Korga oauH paboTaeT B NMPUBOAHOM, APYrov — B pekyrnepaTuBHOM pPeXMME,
[Ba COOTBETCTBYKOLYUX UHBEepTOpPa MOryT BbiTb NoAcoeAnHEHbI NapanneneHo Kk obujei WuHe
NocTosHHOro Toka. [pu SToM pekynepupoBaHHas SHeprus OyaeT nuTtaTe paboTaroun Ha

npusefeHue apuratenb. CxeMa Takoro noakmnoyeHuns npuBeaeHa Ha PUCYHKe HUXe:
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WHBepTOp UHBepTOp

‘ ‘ .
o0 o 0

o
o
o

° 0 @ o0
UCTOYHUK
nuTaHuA ° e °°
Mpegoxp | Mpenoxp.
NOCT. TOKa NOCT. TOKal

__|—i LUnHa (+)

| I
dunbtp IMC

PucyHok 4.16. 3nekTpoMoHTaxX obLLell LNHBI MOCTOAHHOTO ToKa

MpuMeuyaHue: pna noAcoedMHeHMA K oOulieil lWIMHe MNOCTOAAHHOTO Toka oba
WHBepTOpa AOMNXHbI ObITb OJHOW Mogenun W BKNHYAThbCA B CeTb OHMU [OMXHbI
OJHOBpPEMEHHO.
4.5.7 SneKTpOMOHTax 3alUTHOro 3a3eMrieHUs

Ona obecneyeHus GesonacHOCTW, B TOM Yucre 3alWTbl OT MOPaXEHUA ANeKTpUdeckum
TOKOM U OT noxapa, kfemMmbl 3alMTHoro 3asemreHus PE ponxHbl GbITh 3asemreHsl ¢
cobntoAeHNeM OrpaHUYEHUA Ha CcoMpoTUBNEHWe 3asemneHus. [1poBOAHUK  3aLYUTHOro
3aseMreHUs JOMXeH MMeTb Gonbluylo Nrowjais cevyeHus U GblTe MakcMMarbsHO KOPOTKUM,
XenatensHo MedHbIM (> 3.5 MM2). [pU UCNoONb30BaHUM HeCKOMbKUX UHBEPTEPOBR Hanuyue

neTenb B CUCTEME 3a3eMIeHNA He JoMNyCcKaeTcs.
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4.6 DNEeKTPOMOHTaX Lenen ynpaesneHus

4.6.1 MpepnoctepexeHus

[nsa nogknoYeHus K KneMMam ynpaBreHUs Ucronb3yinTe aKpaHUpOoBaHHbIe kabens unu
BUTbIE Napbl.

3aseMneHune krneMMmbl 3asemMneHus (PE) AomkHO BbITb OCYLLeCTBNEHO SKpaHUPOBaHHbLIM
kabenem.

Kabenu cuctemsl yrnpaBreHUs HeobxoAuMo NpoknagbiBaTe ¢ pasHeceHWeMm 20 cM oT
OCHOBHBIX CUMOBBLIX W APYrUX CUINBHOTOYHbIX kaberneid (BkMovyas kabenu nuTaHus,
aneKTpoABUraTens, perne, oCHOBHOroO BblkntoyaTensa u ap.). UsberaiiTe napannensHoro
npoknaabiBaHuA kabeneii ynpaBrneHUs ¢ CUMBHOTOYHBIMM kabensamu, a nepeceqeHus
XenaTenbHO Jenatb MakcumanbHO MNepreHauKynapHeiMA.  HecobniogeHue  aTux

UHCTPYKLMIA MOXeT NpUBEcTU K HeucnpaBHoll paBoTe WHBepTepa U3-3a HaBe[eHHbIX

MOMEX.
4.6.2 Pa3Boaka KneMMm Lienu ynpaerneHUs
HomMep kneMMmbl DYHKUUA
BuHapHbIe curHanbHbIe BXOA4bI ¢ ONTUYecKol pasBsskoli ¢ PW 1
S1-S4 COM. Ouana3soH BXoAHbIX HanpsxeHuit: 9-30 B, BxogHoM
nMmneaaHc: 3.3 kQ
o4V ObecneyeHune BHelUHero nuTaHusa +24 B. MakcumanbsHbIi
BbIXoAHOM Tok: 150 MA
Al1 AHanoroBblil Bxoa: 0-10 B. BxoagHol umneaaHc: 10 kQ
AHanoroBblii Bxog: 0—10B/0—20MA, pexum nepeknovaeTcs
Al2 nepemblvkoit J16. BxogHoit umneaaHc:10 kQ (ana curHana no
HanpsxeHuto)/250 Q (curHan no Toky)
GND O6Las kneMma saseMrieHusl AnNs aHanorosoro curdana u +10 B.
GND gonxHo 6bITb sonuposaHHo oT COM.
+10V MutaHue +10 B ANs nHBepTOpAa.
CoM O6Las kneMma saseMneHUsa Ana 6uHapHLIX cUrHanos U +24 B
(MU BHELLUHEro UCTOYHMKa NUTaHUA).
O6ecneyeHue BbIxoda Mo TOKY UMK MO HaNPsKeHUHo,
AO nepekntoyaemMoro nepemMblykoii J15. BeixogHolt gnanasoH: 0—10 B/
0-20 MA
v Knemma BbIxoAa ¢ OTKPLITHIM KOMNMNEKTOPOM, COOTBETCTBYIOLLAA
obLas sasemnstowas knemma — COM.
ROA, ROB, ROC | PeneiiHblii Bbixod: ROA — obwuit; ROB — H3, ROC — HP.

-32-



invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

HomMep kneMMmbl

DYHKUUA

KoMMyTaTuBHaa BO3MOXHOCTL: Nep. Tok 250 B/3 A, nocT. Tok 30
B/1 A

4.6.3 MepeMbIYKM Ha NNaTe ynpaBneHus

MepeMbluka

DYHKUUA

J2,J4

3aBodckue HacTpoliku: J2 u J4 pa3oMKHYThI. Ux 3aMbikaHne
3anpeLlyeHo, Tak kak NpuBeAeT k HepaboTocnocobHoCTH

UHBepTOpa.

J7

3aBoJckue HacTpoliku: coeduHeHbl 2 n 3. He uameHsiite
3aBOJCKME HACTPOMKKM, MHaYe 3To NpUBeAET K

HepaGOTOCI‘IOCO6HOCTI/I KOMMyHI/IKaLlI/IOHHOIZ CUCTEMBI.

J16

MepekntodeHne pexuma Bxoga MEXAY CUrHANOM Mo HanpsxXeHuo
(0-10 B) 1 curHanom no Toky (0—20 MA). CoeauHeHune V n GND
ucrnonbsyeTca ANA curHana no HanpsixeHuto, | 1 GND — ans

CUrHana no ToKy.

J15

MepekntodeHne pexuma BeIXoga MeXay curHanom no
HanpsxeHuto (0-10 B) u curHanom no Toky (0-20 MA).
CoeauHeHue V 1 OUT ucnonbsyeTca ANg curHana rno

HanpsxeHuto, | 1 OUT — ans curHana no Toky.

4.6.3 OnucaHue cnoco6a nogkntodyeHus Bxoaa A (1 ¢paza nep.toka 0.4-0.75 kBT)

B 3aBucuMocTU oT nonoxeHus nepemslykn J16 Bxoa Al2 MoxeT paboTaTb B 04HOM U3

Tpex pexumon (0-24 B / 0-10 B / 0-20 MA).

24V
Al2

COM

Bxoa 0-24 B

V 0-10Bl A2 V 0-20MALA12 V

ofl | |:| |

J16 oM J16 oM J16
Bxoa 0-10 B Bxog 0-20 MA

PucyHok 4.17 Cnocob nogknioveHus sxoda A (1 cpasa nep.toka 0.4-0.75 kBT)

|-|pl/l noakKN4YeHUU K BHELUHEMY MOTEHLWNOMETPY CONPOTUBNEHUE AOITKHO ObITb He MeHee

3 kOM 1 MoLYHOCTb He MeHee 0.25 BT. PekomMeHayeMoe conpoTusrieHue: 5—10 kOM.
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MpumeyaHne: Bnok o6paBoTkM BXOAHLIX CUTHaANOB UMeeT BHYTPeHHIOHW LUeMb
perynupoBaHusi JaHHOTO BXOAHOro CUrHana. [Ansd nepBbIX OBYX pPeXUMOB paGoTbl
HanpsikeHue, NMoJaBaeMoe Ha BHYTpeHHUe cXeMbl, 6ymeT B npejenax 0-10 B, B

TpeTbeM pexume — 0-5 B.

4.7 O6ecnevyeHne 3NEeKTPOMarHUTHOW COBMECTUMOCTU
4.7.1 O6uwas uHdopmauusa o6 aneKTPoOMarHUTHOM COBMeCTUMOCTHU

OnekTpoMarHutHas  coBMecTuMocTs  (OMC)  aBnseTcAa  Mepoll  BO3MOXHOCTU
obopyaoBaHus HopMankHo paboTaTk NpU aMNeKTPOMarHUTHLIX NoMexax (T.e. B onpeAeneHHol
aMekTpomarHuTHol o6ctaHoBke — 3MO) U He cosfaBaTh 3MeKTpoMarHWTHble MoMexu Ans
Apyroro o6opyAoBaHUs.

Takum obpasoMm, SMC xapakTepusyeTcA [ABYMSA OCHOBHbIMU chakTopamMu: YpPOBHEM
co3faBaeMblX 3MNeKTPoMarHUTHbIX nomex (M) u ypoBHeM ycToiiunsocTu k AMI, a AMIM
MOXHO XapaKTepusoBaTh kak HaBoAUMbIe (KOHAYKTUBHBIE) U U3NyYaeMble.

HaBefeHHblE MOMeXU — 3TO MOMEXU, pacnpocTpaHsALWUeca No NpoBogHUKY. MoaTomMy
ntobble NpoBOAHUKM (MPOBOAA, MUHUM NepeAayu, KaTyLKU WHAYKTUBHOCTU, eMKOCTU U T.4.)
ABNATCA KaHanamy pacnpocTpaHeHUA HaBefeHHbIX MoMex. B oTnuume oT HaBefeHHBbIX,
usnyyaemble NOMEXMU pacnpocTpaHsaloTcs B hopMe 3MekTPoMarHUTHBIX BOMH, crnejoBaTensHo,
3aTyxaroT 06paTHO NpornopLUoHansHo KBagpaTy paccTOAHWUS OT UCTOYHUKA.

Mpu paccMoTpeHWUU BOMPOCOB 3MEKTPOMArHUTHOW COBMECTUMOCTU WCMOMb3YIOT Takke
TakMe MOHATUA, Kak WCTOYHUK TMOMeX, kaHamn pacnpocTpaHeHUs W BOCMPUUMYMBEIN
(4yBCcTBUTENBHBIN) K AMIM anemeHT. [NA KOHeYHoro NoTpebuTens pelueHue BonpocoB SMI
0BbIYHO CBOAUTCA K YCTPaHEHWO KaHaroB pacrpocTpaHeHUs, Tak kak XapakTepucTuku
UCTOYHMKA NOMEX U BOCMPUUMUYNBOCTU 0BOPYAOBaHUS, Kak NpaBumo, U3MEHUTL HEMBb3S .

4.7.2 Oco6eHHOCTU 3NeKTPOMarHUTHOM COBMeCTUMOCTU UHBepTOpa

Kak n gpyroe anekTpuyeckoe U 3nekTPoHHoe oBOpyAOBaHWE, UHBEPTOpP SABNAETCH He
TOMBKO UCTOYHWUKOM MOMEX, HO U YyBCTBUTENbHLIM K MoMexam obopyoBaHueM. Cam npuHLMN
paboTkl MHBEPTOpa CBA3aH C reHepaLueil MOMeX; G APYroii CTOPOHLI, KOHCTPYKLNSA UHBepTOpa
TpebyeT mMomexo3alyulieHHocT AN obecneyveHuss paboTel B onpegerneHHon 3OMO.
OcHOBHble koMroHeHTsl AMIT criegytoLyume:

4.7.2.1. FTapMOHUYeckne UckaxeHNs (HecuHyconaansHocTb) BXOAHOMO Toka.

4.7.2.2. BY UM moaynsaumsa BeIXOAHOro HanpsiXeHWUs, yckopsawLasa pocT TeMnepaTyphl
U cokpallaroLan cpok crnyxobl anekTpoABuratens. Takxe Takad noMexa MoxXeT NPUBOAUTL K
yBeNnu4eHUo TOKOB YTeYKM ¢ nocregyroum cpabaTteiaHuem Y30 1 reHepupoBaTh CUMbHbIE

SNeKTpoMarHuTHble NoMexu, BnuaroLLne Ha gpyroe aneKTp0060py,qosaH|/|e.
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4723. Tak kak cucTema sBnseTcs BocnpuumymMon k JOMI, nomexu BLICOKOIA
WHTEHCUBHOCTU MOFYT NPUBECTU K HapyLUeHWo HopMalbHoW paboTkl U Aaxe NoBpeXAeHUWo
UHBepTOpA.

4724. Cuctema WHBepTopa OTNMUYaeTCAd  B3aUMOCBA3LIO  3MeKTPOMarHUTHOM
BOCNPUUMYUBOCTU U YPOBHA reHepauum M. YMeHbLUEHNE YPOBHA reHepauuu kak npaeumno
Takxe yBenMunBaeT MOMEXOYCTOWYUBOCTb.

4.7.3 PykoBoAcTBO Mo obecnevyeHUro 3neKTpoMarHUTHoO COBMecTUMOCTHN

B paHHoM pasgene nNpUBOAATCA MHCTPYKUMKU MO OBECneYeHuro BSneKTpoMarHUTHOW
coBMecTuMocT (SMC) wuHBepTopa And obecneyvyeHus npaBunbHoili paboTbl  Bcex
3MeKTPUYECKUX YCTPOWCTB cucTemMbl. Bonpoc obecneveHus 3MC paccMmaTpuBaeTcs
KOMIMIeKCHO, BKMoYas KOHTPOMb YPOBHA MOMeX, kabenbHyto pasBoAKy, 3aseMiieHve, Toku
yTeukn u cdounstp AMIM. Beicokuit ypoeHs AMC onpegensetca 3heKTUBHOCTHIO BCEX 3TUX
NATU 3BNEMEHTOB.

4.7.3.1. KoHTponb ypoBHSA NoMeXx

Bca passofka oT knemMM JOMXHa BLINOMHATECHA 3KpaHUpOBaHHLIMU kabenamu, a akpaH
kabena — saseMnATbCHA BOMU3W MecTa MoACOeAVWHeHUs K UHBepTopy. 3aseMreHue A0MKHO
BbITh BLINOMHEHO C MOMOLLbIO KOMbLEBLIX kabernbHbIX 3aXMMOB, ONOACHIBaOLLUX Beck kabers.
CTporo sanpeLyaeTcs NoACOEAUHATE BUTON dKpaH kabens k 3aseMneHuo UHBEpTOpa, Tak Kak
3TO CYLLeCTBEHHO CHUXaeT UMK HUBEMNUPYET SKpaHUPYOLLMIA 3dcekT.

CoeAunHAliTe anekTpoABuUraTells ¢ UHBEPTOPOM G MOMOLLBIO 3KpaHWpOBaHHOro kabens
Unu oTAenbHLIM kabenbHeIM kaHanoMm. OfHa cTOpoHa akpaHa SKpaHWpoBaHHOoro kabens unu
MeTannumyeckoro kopriyca kabellbHOro kaHana 3as3eMrnseTcs, NPOTMBOMOMNOXHAA YacTb
noACOeANHAETCSA K KOprycy anekTpoaBuraTens.

CyLecTBEHHO CHU3UTL YpoBeHb 3MI MoxeT ycTaHoBKa cunsTpa IMI.

4.7.3.2. KabenbHaga pa3Bogka

Passogka kabens nuTaHWS: nNUTaHue JOMXKHO ObITh pasBA3aHo Yepes TpaHccopmartop.
OB6bI4HO MCMONb3YTCA NATUXUMNBHBIE kabenu (3 ¢dasoBbIX, HEWTpanbHbLIA U 3a3eMNsOLW U
NpoBoAHUKK). O6beAUHATE B O4HY XUMY HERTpanb U 3a3eMrleHne CTPOro 3anpeLyeHo.

KaTeropusauua ycTpolicTB: B OAHOM Lukacy MoryT ObiTb YcTaHOBMEHBI HEGKOMbKO
BMEKTPUYECKNX YCTPOMCTB C pasHbIMU YPOBHAMU reHepauuum 1 BocnpuumyneocTn k SMC,
HanpumMep, UHBepTop, bunbTp, MNITK 1 JononHUTENbHbI UHCTPYMeHTapuid. MoaToMy cneayeT
pasfgenuTe YcTpoWCTBa Ha reHepupylolwne MOMEXM U BOCMPUUMUMBBIE K MOMexam W
NMpOCTPaHCTBEHHO PasHeCTU 3TW [ABe rpynmbl YCTPOWCTB Ha paccTosHUE MUHUMYM 20 cM.

PasBoaka B Wkady ynpaeneHUa: B 04HOM LUKady UMeloTcH U cnaboTouHble cUrHansHble,

n curoBble kabensd. B oTHolleHuu WHBEpTOpa, CUNoBble kabenu pPasfenAarnTca TakXke Ha

-35-



[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

BXOAHOW M BbIXOAHOW. HaBoaku oT curoBbIX kabeneil B cnaboToYHBIX MOTYT MPUBOAUTL K
c6osm B paboTe CUCTEMBI, MO3TOMY CRaboTOYHYK CUrHalbHYIO W CUMOBYK MPOBOAKY
Heo6Xo0AMMO NpoknajbIBaTh ¢ MPOCTPAaHCTBEHHBIM pasHeceHWeM He MeHee 20 CM U HU B KOEM
cryyae He napannenkHo, U TeM Gonee He 3aKpennATe OAHUMU XOMyTaMu UMK He cnneTaTh
BMecTe. pu HeoBGXoAUMOCTU, MepecedeHWe cnaboToYHOW W CUMOBOW MPOBOAKWA LOIMKHO
BbINOMNHATLCA nof yrnom 90 rpafgycos. BxogHol 1 BeIXxogHOM cunoBble kabenu Takxe Henb3s
chnnetaTe UNU COeAUHATL OOHWM XOMYTOM, OCOBGEHHO B crnydvae ycTaHOBKM cunbTpa IMII.
WHade cobcTBEHHLIE EMKOCTU BXOAHOMO U BbIXOAHOIO kabeneii MoryT cosaaTk CBA3b, koTopas
MOXeT BbIBECTU U3 cTpos chunsTp IMC.

4.7.3.3. 3azeMneHue

PaGoTarowuii MHBepTOp AOMXKEH BbITb HagNexal MM obpa3om 3azeMreH. 3azemMneHne —
OCHOBHOE CpeAcTBO NoBbiWeHnsa SAMC, Tak kak OHO He Tonbko obecneynBaeT 6e30MacHOCTb
obopyAoBaHMA U NepcoHana, HoO U ABNAeTCA caMblM MPOCThIM, AelleBbIM U OAHOBPEMEHHO
acbpekTUBHBIM MeTo40M pelleHuUs Npobriem SMC.

3asemneHne ObiBaeT Tpex TUMOB: 3aseMileHWe OTAEeNbHBIMU  3a3eMMUTenAaAMu,
3aseMrneHne obLMM 3a3eMnUTeNneM U NocrnefoBaTerlbHoe 3as3eMneHWe. PasHble cucTeMbl
3a3eMreHus JOMKHbI UCNONb30BaTh OTAEMNbHbIE 3a3eMNUTENU, @ pasHble YCTPOWCTBa OAHOIA
cUCTEMBI ynpaBneHns — obLuii 3asemnuTens. PasHble ycTpoicTBa, coeAWHeHHble OAHUM
CUNoBbIM kabenem, AOMKHbI 3a3eMNATLCA NOcneAoBaTellbHBIM 3a3eMIEHUEM.

4.7.3.4. TOKU yTeukun

PasnuuaroT MexaydasHbIl TOK yTeUkn 1 ToK YTeYKU Ha 3eMrto. BenuunHbl TokoB 3aBUCAT
OT GOBCTBEHHbBIX EMKOCTEN U HECYLLEN YacTOThl UHBEpTOpa. TOK yTeukn Ha 3eMnio NpoTekaeT
Yepes obLYuiA 3a3eMNAOLLMiA NPOBOAHUK U MOXET BbITh YTEYKOI He TONBKO OT UHBEPTOpPA, HO
W OT APYrUX HemcnpaBHbIX YCTPOICTB, B TOM YWclle aBTOMaTUYECKMNX BblIKNoYaTenen, pene u
T.4. BenuuuHa Toka MexpydasHol yTeuku, kak npaBuno, cBsAsaHa G COGCTBEHHLIMU
€MKOCTAMU BXOJHOIO W BbIXOAHOTO kabenel WUHBepTOpa U 3aBUCUT OT Hecyleil 4acToTkl
UHBepTOpa W AMUHBLI U NNoLaan cedeHus kabeneii anekTpoasuraTens. Yem Gonblue yacToTa,
OnNWHa nunu cedeHue kabenei, TeM Gonblue ByaeT MeXaydasHbli TOK yTEYKN.

KoHTpMmepa: YMeHbLUEHNE HecyLeil YacToThl CyLLeCTBEHHO yMeHbLUaeT Tok yTeuku. Mpu
HeoBXoAUMOCTM YCTaHOBUTL J0CTaTOYHO AfNUHHLIE kKabenu anekTpodsuraTens (cBblle 50 M)
Heo6X0AMMO ycTaHaBNMBaTh B BLIXOAHON Lienu TokoorpaHuimBaroLle KaTyLK nepeMeHHoro
TOKa WUNW rapMoHUYECKUI punsTp, Npu eLje GOnbLUUX PAcCTOAHUAX — HECKOMNbKO YCTPOUCTB

Ha YCTaHOBNEHHbIX pacCToOAHUAX.
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4.7.3.5. dunsrp MM

®duneTp AMIM CyLYeCTBEHHO CHUXaeT WHAYKTUBHbIE CBASW, MO3ITOMY MoMb3oBaTernto
pekoMeHAYyeTCA ycTaHOBKa Takoro cunsTpa.

B oTHoweHWM WHBepTopa, hUMLTPLI MOMeEX MOXHO KnaccuduumposaTk creAytowum
obpasom:
e  dunbTpbl NOMEX BO BXOAHO Lienu UHBEPTOPA,;
e  dunbTpauua nomex AnA Apyroro ob6opyAoBaHUA pasBAsbIBaOLMM TpaHchopMaTopoMm

UNu CeTEBLIM PUNBTPOM.
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5. SKCIMNYATALUUA

5.1 OnucaHme naHenu onepartopa

5.1.1 O6wWwnin BUO, NaHenu onepatopa

Lndposoit amucnnein —

Mporpamma / BbIxoA—

Hactpansaemas

KHonKa 3anycka—

KHOMKKU nameHeHna

KHOMKa

O

RUN/TUNE  FWDREV LOCAL/REMOT  TRIP

O O O————+—WnankaTopbl GyHKUMIA

| UHauKaTopbl eguHnL,
n3mepeHus

—HKHoMNKa BBOAA AaHHbIX

—KHonkKa cmeweHma

| KHonkKa octaHoskw /
cbpoca HencnpaBHoOCTH

undp

PucyHok 5.1. CxeMa NaHenu oneparopa

5.1.2 ®YyHKUUU KHONOK

Cumeon
HaumeHoBaHue OnucaHue yHKLUN
KHOMKM
KHonka
Bxoa/BbIX0A U3 NEPBOro YPOBHA MEHIO.
nporpaMmMmMupoBaHus

KHonka BBoAa

Bxoa B Apyrue nyHKTbl MEHKO U NOATBEPXAEHNE

YCTaHOBKW NapaMeTpoB.

KHorka BBepx/

yBenndyeHue

YBenuueHve sHavyeHUa unu HOMepa Koda

hyHKLUN.

SYICHERIC)

KHonka BHU3/

YMeHbLUeHNe

YMeHbLUEeHNEe 3HaYeHUsa unu HOMepa Koaa

hyHKLUN.

&

KHonka cMeljeHuna

B pexuMe ycTaHOBKM NapaMeTpoB HaxXMuTe aTy
KHOMKY Ans BeliGopa paspsaa Ans uaMeHeHus. B

JpYrux pexumax LuknuyHoe oTobpaxeHue

napaMeTpoB B NpaByto CTOPOHY.

-38-



MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

5.1

HaumeHoBaHue

OnucaHue yHKLUN

LinknuyHoe oTobpaxeHne napameTpoB B
OCTaHOBMEHHOM UMK paboyeM pexumax B NeByto
cTopoHy. MpumeyaHue: npu paboTe cUCTEMBI
BHayare HyXHo HaxaTb KHOMKY ]
yaepxusasd ee HaxaTb QUICK/JOG|

+
.% KoMBuHaLums kHomnok

KHomka 3anycka

3anyck UHBepTOpa B pexXuMe ynpasreHus ¢

naHenun onepatopa.

KHonka CTOTI/
RST CEBEPOC

B pa6oyeM pexuMe orpaHu4eHa napaMmeTpoMm
P7.04, moxeT ncnonb3oBaTbCH ANA 0cTaHOBa
MHBepTOpa.

B pexumMe curHanusauuu ucnonbayeTcs Ans

cBpoca cocTosiHUSA UHBEpTopa 6e3 orpaHUYeHuid.

MHorodyHKL,. kHomMka

OnpegenseTtca kogoM cyHkUmu P7.03:

0: TonuKoBbLIV pexum

1: MepekntoveHne Mexay NPsAMBIM U oBpaTHLIM
X0A0M

2: C6poc HacTpoek BBEPX/BHUS.

3: BelcTpas Hanagka, pexuM 1 (¢ NoMoLLblo MeH0)
4: BeicTpas Hanagka, pexuM 2 (nocneHeii
KomaHzoMm)

5: BelcTpas Hanagka, pexuM 3 (napameTpamu,

OTNUYHBIMU OT 3aBO,D,CKVIX)

KoMBuHaLums kHomnok

96

OAHOBpEMeHHOe HaxaTue KHOMoK "

STOP/REST| BkMtovaeT ocTaHOBKY ABUraTens B

pexumMe cBo60AHOr0 UHEPLIMOHHOIO BpalLeHus.

.3 OYHKUUU CBETOANOAHbIX UHAUKATOPOB

HasBaHue UHOUKaTOpa

OnucaHue UHOUKaTopa

He FOPUT: COCTOAHUE OCTAaHOBKMU

RUN/TUNE MwuraeT: cocTosiHWE aBTOHACTPOMKM NapameTpoB

[opuT: paboyee cocTosAHUE

FWD/REV

He ropuT: npsamoli xog,

[opuT: 06paTHbIii Xo4.
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HasBaHue UHOUKaTOpa OnucaHue UHOUKaTopa

He roput: ynpaBneHue ¢ naHenu onepartopa
LOCAL/REMOT MuraeT: ynpaBreHue co BXoJ0B

lopuT: ynpaeneHue Yepes KOMMYHUKaLIMOHHbIE UHTepdeiickl

TRIP He ropuT: HopManbHbIil pexum paBoThbl
MuraeT: NpeABapUTensHoe OMOBELEHUE O Neperpyake

5.1.4 HaukaTopbl eJUHUL, U3MepeHn

Cumeon Cumeon Onucaxue
Hz My YacToTa
A A Cuna Toka
V B HanpsxeHus
RPM 06/MUH CkopocTb BpalljeHUs
% % MpoueHT

5.2 3kcnnyatauus

5.2.1 YcTtaHOBKa NapameTpoB
MeHto UMeET TpU YPOBHS:
Koa rpynnbl coyHKUMIA (MEPBBIA YPOBEHB);
Koa cpyHkUMM (BTOPOI YpOBEHB);

3HaueHVe napameTpa yHKLUMN (TPETUNIA YPOBEHD).

MpuMeuanune: Haxatue kHonok PRG/ESC| u [DATA/ENT] Bo3BpalalT ko BTOpOMY
YPOBHIO MeHI0 U3 TpeTbero. Mpuuem npu Haxatum kHonku DATA/ENT| napameTpbl
COXpPaHAKTCA B MaHeNu ynpaBneHWA, Torga kak npu Haxatuum [PRG/ESC| cuctema

BepHeTcsl KO BTOpOMY YpoBHK 6e3 coxpaHeHUS nNapameTpoB. BbiGpaHHBbIN Kkopn

(IbyHKI.IMM OoCTaHeTCA aKTUBHbIM.
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PucyHok 5.2. Briok-cxeMa ycTaHOBKU NapaMeTpoB
Ecnu HW oAWH U3 paspsaAoB B TPETbEM YPOBHE MEHIO HE MUraeT, 3TO 3HAYWT, 4TO
napameTp byHKLMU He MOXET BbITe OTPeAaKTMPOBaH. BoaMoXHbIe NPUYUHEI crieayoLyume:
° MapameTp YHKLUM He ABMAETCA peAaKkTUpyeMbIM, HanpUMep, 3TO CHUTLIBAEMBIN
rokasaTenb UNu 3anuck XypHana,
° MapameTp YHKLUN He MOXeT BbITb USMeHeH Npu paboTe CUCTEMBI, HO Ero MOXHO
USMeHUTb, KorAa cucTema oCcTaHOBMEHa.
5.2.2 COpoc cocToSAHMS HencnpaBHOCTHU
Ecnu uHBepTop onpeAenun HencnpaBHoe cocTosHUe, ByAeT BbldaHa COOTBETCTBYOLAs
WHcopMaums o HeucnpaBHocTW. [na cbpoca COCTOAHUA HEWUCTPaBHOCTU  MOXHO
BOCMONb30BATLCA  KHOMKOW UMM CUrHamom Ha kreMMbl, onpeaenseMble
napameTpamu rpynnsl PS5. [Mocne cb6poca cocTOAHUA HeUcnpaBHOCTU WHBepTep OyaeT
HaxoAWTbCA B COCTOAHUM [OTOBHOCTWM. Ecnu nonb3oBaTens He cBGPOCUT COCTOAHUE
HeucrnpaBHOCTU MHBEPTOPA, UHBEPTOP ByAeT ocTaBaThCA B COCTOAHUMN 3aLYUThl U ero Henb3s
ByaeT BKMOYUTB.
5.2.3 ABTOHacTpoiika NnapaMeTpoB afneKkTpoABUraTens
Ecnu BeiGpaH pexum “Sensorless Vector Control” (BekTopHoe ynpaBneHue 6e3 obpaTHoi
CBA3N), HEOBXOAUMMO MpaBUNbHO BBECTU NapameTpbl SMeKTpoABuratens ¢ ero Tabnuuku c
nacnopTHLIMU  AaHHbIMK, Tak Kak aBTOHacTpolika OCHOBLIBAETCA WMEHHO Ha HuWX.

SCbeeKTI/IBHOCTb BEKTOPHOro ynpasneHUa 3aBUCUT MaBHbIM 06pa30M OT TOYHOCTU YKasaHusa
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napameTpoB, NO3TOMY ANns obecnedeHUs MakcMMalrlbHOro KayecTBa BEKTOPHOrO yrnpasneHus
HeoB6X0AMMO 3HaTk MakcMarnksHO TOYHbIE NMapaMeTpbl 3MekTpoABUraTens.

MpoLeaypa HacTpolKK NapaMeTpOB 3MekTpoABUraTens cneayroLyas:

CHavyana BblGepuTe nNaHenb onepaTopa B kadyecTBe kaHana BBoga komaHg (P0.01),
3aTeM BBeAUTe hakTUYecKkne NapaMeTpbl SNekTpoaBUraTens:

P2.00: HOMUHanbHaa MOLYHOCTL aMnekTpoABuraTens.

P2.01: HoMUHanbHaa YacToTa anekTpoABUraTens;

P2.02: HoOMUHanbHaa ckopocTh BpalleHUs anekTpoABuraTens,

P2.03: HoMuHaneHoe HanpsaXeHWe aneKkTpoABUraTens;

P2.04: HoMuHaneHasa cuna Toka anekTpoaBUraTens

MpuMeuaHue: anekTpoaBUraTenb OoMXeH ObITb OTCOeAUHEH OT Harpysku, MHaye
npu aBTOHacTpolike 6yAyT nonyyeHbl HeMpaBUNbHbLIe NapaMeTphbl.

YctaHoBute P0.12 Ha 1. Moapo6Hee o npouecce aBTOHACTPOMKM cM. OnucaHue yHKLMK
¢ kogom PO0.12. 3aTeM HaXMWTe KHOMKY Ha naHenu onepaTopa. WHBepTop
aBTOMaTMYeCkn paccyuTaeT napaMmeTpbl aMekTpoABUraTens:

P2.05: conpoTuBneHue cTaTopa anekTpoaBUraTens;

P2.06: conpoTuBneHe poTopa anekTpoaBuUraTens;

P2.07: MHOYKTUBHOCTL cTaTopa U poTopa srekTpoaBuraTens,

P2.08: B3auMHasa UHOYKTUBHOCTL cTaTopa U poTopa;

P2.09: cuna Toka anekTpoAaBuraTens 6es Harpysku.

Ha aTom npoLecc aBTOHacTPOMKK 3akaHYMBaETCA.

5.2.4 YcTtaHoBKa napons

WHBepTopbl cepun CHE npeanaratoT 3awjuty cdyHKUMIA naporneM. Ecnu napametp P7.00
OTNUYeH OT Hyns, STOT napameTp U GyAeT naporiem nonbsoBaTens. [locne BbixoAa M3
peXuma ycTaHOBKM AAHHOro napameTpa OH akTuBupyeTcs 4vepes 1 MuHyTy. lpu nonkiTke
nony4uTs AOCTYN K pefAakTUpoBaHWIO napameTpa YHKLUMU C NMOMOLLBIO KHOMKU -
BbicBeTUTCA “0.0.0.0.0", nocne 4Yero onepaTop AOMXeH BBECTU MpaBUMbHbLIA Naponb, UHade
JocTyn He 6yaeT npepocTaBneH. Ecnu naponb He HyXeH, NPOCTO YCTaHOBUTe 3HadeHue

napameTpa cdyHkuuu P7.00 paBHLIM Hyrto.

5.3 Pexxumbl paboThl
5.3.1 HMuManusauua npyu BKNKYEHUU
Mpwn BkMoYeHUU UHBEPTOpPa CUCTEMA UHULMANUSUPYETCA U Ha Aucnnee oTobpasuTes “-

CHE-". Mocne 3aBepLUEHNA UHULMANM3aLUM UHBEPTOP NEPERAET B PEXUM OXUAAHUS.
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5.3.2 Pexxum oxxngaHusa

MapameTpel W coOCTOsHMEe WHBepTOopa oOToOpaxaioTcA kak B paboyeM, Tak U B
OCTaHOBIEHHOM GOCTOSAHUAX. OTobpaxaTe unu He oTobpaxaTb Te MM MHble napameTpbl
BblbupaeTca napameTpoM dyHkuuu P7.06 (OTobpaxeHue napameTpoB Ha Jucnnee B
paboyem cocTosHuM) U P7.07 (CocTosHUe Aucrnes B OCTAHOBNEHHOM COCTOAHWUM) MyTem
ykasaHueM koaoB, OnucaHne KOTopbIX MPUMBOAUTCS B ONMCaHMSX NapameTpoB dyHKUuiA P7.06
1 P7.07 cooTBETCTBEHHO.

B pexume ocTaHOBKU AnNA oTobOpaXeHus unu HeoTobpaxeHWs MOXHO BblbupaTb 9
napaMeTpoB: OMOPHAas 4acToTa, HanpsXeHWe LUMHBEI MOCTOAHHOIO TOKa, CTaTyc GuHapHbBIX
BXOJOB, CTaTyCc BbIXO4a C OTKpbITbIM konnektopom, MWL HacTpoiku, obpaTtHas cBsse ML,
HanpsxeHWe Ha aHanoroBoMm Bxode Al1, HanpsxKeHue Ha aHanoroBom Bxode Al2, cTyneHu
MHOrOCTYNeHYaToro perynupoBaHus ckopocTu. OTobpaxeHue/HeoToOpaxeHWe napameTpa
BblbupaeTcA opgHuM ButoM napameTpa dyHkumu P7.07. Haxumante ans

nepeknioveHns Mexay napametpamu Bnpaso unm [DATA/ENT] + [QUICKAJOG ans

nepeksoYeHns BNeBo.
5.3.3 ABTOHacTpoMlKa napaMeTpoOB 3feKTpoaBuUraTens

MogpobHee cM. OnucaHue dyHKkumm PO.12.
5.3.4 HopmanbHas pabota cuctemsl

B paboyeM pexume moryT oTobpaxaTtbes 14 pabounx napameTpoB: BbIXOAHASA 4acToTa,
OMopHas 4acToTa, HanpsXeHWe LUKHLI MOCTOAHHOrO TOKA, BbIXOAHOE HanpsXeHue, BbIXOAHON
TOK, BbIXOAHAA MOLLHOCTb, BbIXOAHOW KPYTALWMA MomeHT, MU HacTpoliku, obpaTHasa cBA3b
MWA, ctaTtyc GuHapHBIX BXOAOB, CTaTyC BBIXOAA C OTKPbITEIM KOMMEKTOPOM, NapaMeTp ANWHEb,
cyeTymK, cTyneHn MNK unu MHOrocTyneH4aToro PerynupoBaHUA CKOPOCTW, HanpskeHuWe Ha
aHanorosoM BxoAe Al1, HanpskeHne Ha aHanoroBom Bxoge Al2, cTyneHW MHOrocTyneH4YaToro
perynupoBaHus ckopocTn. OToGpaxeHune/He oTobpaxeHue napameTpa BbIGMPAeTCA OfHUM

6utom napameTtpa ¢yHkumu P7.06 (B pgBouuHom dpopmate). Haxumante |) /SHIFT| ans

nepeknioveHns Mexay napametpamu Bnpaso unm [DATA/ENT] + [QUICKAJOG ans

repekmnoYeHns BNeBo.
5.3.5 HeucnpaBHOCTb

NHBepTopbl cepun CHE npegnaratoT 6onblioi 06beM AMarHOCTUYECKON MHEhopMaLum.
MogpobHee cM. pasgenbl O HEWUCMPaBHOCTAX MWHBEpPTOpa W MOWCKE W yCcTpaHeHuu
HencnpaBHOCTEN.
5.4 BbicTpasa npoBepka
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Hauang

Bbibop pexvmMa
ynpas/ieHus

P0.00=0?

YctaHoBUTE
rpynny P2

3

YcTaHoBUTE BpeMsa
Het pasroHa/TopMoXeHNs
(YcTaHoBUTe P0.08, PO.09

HpaBVII'IbHO yctaHOBWUTE ABTOHaCTpO[/JIKa
UCTOUHUK KOMaHA
" (Ycranosurte P0.01) j napameTpos

MpaBUBHO yCTaHOBMTE
UCTOUHUK MH. 0 YacToTe

(YctaHoBuTe P0.02, P0.03

Bblbepute pexxmm

YcTaHoBuTe Bpems
nycka Asurarena pasroHa/TopMoXeHusa
(YctaHoBuTe P1.00) (YcraHoBUTE

YcTaHOBUTE BpeMsa
pasroHa/TopMoXeHns
(YctaHosute P0.08, P0.09

Bblbepute pexum
ocTaHa JBuratens
(YctaHoBuTe P1.05)

3anycTuTe U NpOBEpbTe, BCE /I MPaBUNBHO.
Ecnun uto-To HenpaBWabHO, obpaTuTech K
MOUCKV N VETDAHEHUK HencnbarHocTel

LocTturHyT
Kenaemsi it

PucyHok 5.3. Briok-cxema 6biCcTpoy NpoBepKu
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

6. MOAPOBHOE OMUCAHUE ®YHKLMNA

6.1 M'pynna napametpoB P0: OcHOBHbIE (pyHKLUU

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa

0: BekTopHoe
ynpaBneHue 6e3
obpaTHom cBA3M

BeiGop pexuma 1: YnpaBneHue no BoNbT-
P0.00 . 0-2 0
ynpaeneHus 4YacTOTHOW
XapakTepucTuke

2. YnpagneHue no

KpyTALYEMY MOMEHTY

0: BekTopHoe ynpaBneHue 6e3 obpaTHoi cBasW. LLupoko ucnonbsyeTcs ans 3apad,
TpebyroLWwnx BBLICOKOrO KPYTALlEro MOMEHTa Ha Manblx 06opoTax, BBICOKOW TOYHOCTU
YCTaHOBKW CKOPOGTM M BbICTPOro AuHamuyeckoro otknuka. Cchepa NpUMeHeHWS — CTaHKM,
aBTOMaThl NMUTbA NOJ, AaBNEHUEM, LIEHTPUYri, BONOYUIbHBEIE MaLUNHBI U T.4,.

1. YnpaBneHne no BONbT-4aCTOTHOM XapakTepucTuke. Mcnonb3yeTcs ANA cTaHAapTHBIX
3a4av, Takux Kak ynpasneHue Hacocamu, BEHTUNATOpaMm 1 T.4.

2. YnpaBneHue no KpyTAwlemy MOMeHTy. McnonbsyeTca ANsS 3ajav ynpaeneHus
KPYTALUMM MOMEHTOM C HWU3KOW TOYHOGTBIO, TaKWX Kak BOMOYWNbHble MallMHbl. B pexume
ynpaeneHus No KpyTALLEMY MOMEHTY CKOPOCTb BpaLleHUs SnekTpoaBuUraTens onpeaenseTcs
Harpyskoii. Bpemsa pasroHa/TopmoxeHuss (ACC/DEC) He onpepensetcs 3HayYeHUAMU
napametpos P0.08 n P0.09 (unu P8.00 u P8.01).

MpumeyaHue:

. Korpa napametp P0.00 yctaHoBneH Ha 0 wnu 2, uHBepTOp MOXeT ynpaBAfiTb
TONbKO oAHUM naBurateneMm. Ecnu P0.00 = 1, uHBepTOp MOXET ynpaBnfiTb
HeCKONbKUMK ABUraTensimm.

. Korma napametrp P0.00 yctaHoBneH Ha 0 unu 2, Heob6xoOuMMO yCTaHOBUTb
COOTBETCTBYHOINE napameTpbl  Ans aBTOHACTPOWKHM n napamMetpbl
aneKkTpoasurarens.

. Korpa napametp P0.00 yctaHoBneH Ha 0 unu 2, ona yny4yweHUs XapakTepucTuk
ynpaenseMocTU napameTpbl perynatopa ckopoctu (P3.00-P3.05) nyuwe

YCTaAaHOBUTb NO (paKTVI‘IeCKVIM XapaKTepucTukam.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue
HacTPOWKM 3aBoja
0: NaHenb onepartopa
(cBeToamModbl He ropsT)
1: Bxoabl (cBeTOAUOAI
MNCTOYHMK KoMaHg,
P0.01 MUratoT) 0-2 0

ynpaeneHus .
2. BHelwwHwuiA vyepes

uHTepdelic

(cBeToaMoabl FopsT)

KomaHap! ynpaBneHus MHBePTOPOM BKIovatoT B cebs nyck, 0cTaHOB, BpalleHune Brepeg,
BpalyeHune Hasap (peBepc), KOMaHAbl TONYKOBOrO pexumMa, cOpoc COCTOAHUA HeUCrNpaBHOCTH
v ap.

0: NaHenb onepaTtopa (cBeTOAMOALI HE FOPAT)

[Onsa ynpasneHus

Ons  oTgaus  KomaHg — wucronb3ylotcs  kHomku  |RUN| u [STOP/RST].  Ecrm

MHorogyHkuymoHaneHana kHonka |QUICK/JOG| ycTaHoBneHa B pexXuM MepeknioveHns
HanpasneHusa FWD/REV (P7.03 = 1), sTa kHonka 6yAeT MeHATb HanpasreHue BpaLleHus.

B paGouyeM pexumMe ogHOBpeMeHHOe HaxaTue n [STOP/RST| npuBeneTt K NOAHOMY
OTKNIOYEHUI0 BbiXxoAa MHBEpTOpa M OCTaHOBKe ABWUratensi B pexume csBobogHoro

WHEepPLMOHHOIO BpaLleHus.

1: Bxoabl (CBETOAUOALI MUraloT)

Onepauuu, B TOM 4Yucne BpaljeHue Brepef, BpalleHWe Hasaj (peBepc), TOMYKOBOE
OBWXEHWe Breped, TOMYKOBOE [BWXEHWE Hasahd W Ap., YNpaBnAlTcAa  Yepes
MHOroyHKLMOHanbHbLIe BXOAbI.

2. BHellHWI Yepes uHTepdeiic (cBeToaNOABI FOPST)

Onepauuu UHBepTOpa ynpasnsATCs yaaneHHo Yepes KOMMYHUKaLMOHHbIA UHTepdelic.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue
HacTPOWKM 3aBoja
0: OencTaytowyue,
COXpaHATCA nocne
HacTponku BbIKMKOYEHWS MUTaHNA
P0.02 . 0-3 0
BBEPX/BHN3 1: JencTteytowue, He

COXpaHAKTCA nocne

BbIKITKOMEHUA NUTaHNA
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

2. HepevicTBytowune
3: JevicTBytoLyUne TONBKO
BO Bpems paboTel,

c6pacuBawTCﬂnocne

OCTaHOBKM

0: Monb3oBaTenb MOXET PerynMpoBaTb OMOPHY 4acToTy C MNOMOLUbI KOMaHA
BBEPX/BHUS.

HacTtponku BBEPX/BHU3 coxpaHsitoTcs nocre BbIKMOYEHUA MUTaHUS.

1. TMonb3oBaTenb MOXET perynupoBaTb OMOPHYO YacToTy C MOMOLbIO KOMaHA
BBEPX/BHW3, Ho HacTponku BBEPX/BHU3 He coxpaHATCcS nocne BblKMIYEHUA NUTaHUS.

2. Monb3oBaTeslb He MOXET pPerynupoBaTb OMOPHYK 4acToTy C MOMOLUbI KOMaHA
BBEPX/BHW3. HacTpoiiku BBEPX/BHWU3 cbpacbiBatotes, ecnu P3.05 yctaHoBneH Ha 2.

3: MMonb3oBaTenb MOXET PerynMpoBaTb OMOPHY 4acToTy C MNOMOLUbI KOMaHA
BBEPX/BHM3 Tonmbko Bo Bpems paboTel uHBepTopa. Hactpoiwiku BBEPX/BHUI
cBpacblBaloTCsA NOCHe 0CTaHOBKM MHBEPTOPA.

MpumeyaHue:

. Komanabl BBEPX/BHA3 MoxHO oTAaBaTb C naHenu orneparopa KHonkamu (v u *)

MnKu nocpeacTBOM MHOTO(hYHKUMOHaNbHbIX BXOAOB.

. Komanpgamu BBEPX/BHU3 MoXHO perynupoBaTb ONOPHYIO YacToTy.
. Komangbli BBEPX/BHU3 wumeroT HauMBbicMA npuoputeT, T. €. KOMaHAbl

BBEPX/BHW3 6yayT nenictBoBaTh NpM NOOOM MCTOYHUKE CUrHana.

. Mpu BoccTaHOBNEHUU 3aBoACKMX HacTpoek (P1.03 yctaHoBneH Ha 1) HacTpomka

BBEPX/BHW3 cOpacbiBaetcs.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa

0: NaHenb onepartopa
1: Al

2.AI2
McToYHuK curHana
P0.03 . 3: Al1+AI2 0-6 0
OMOPHOW YacToThbl A
4. MHorocTyneH4aToe

perynupoBaHue

CKOpOCTU
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

5:11A

6: BHeluHuiA Yepes

UHTepdelic

0: NaHenb onepatopa. MoagpobHee cMm. OnucaHue P3.00.

1: Al

2.AI2

3: Al1+AI2

OnopHasa 4acToTa ycTaHaBnUBaeTcs Yepes aHarnoroBelil Bxod. WHBepTopbl cepun CHE

ocHallalTca ABYMSA aHanorosbiMu Bxogamu. All — MpUHUMaET cUrHan no HanpsxeHwo B

auanasoHe 0-10 B, Al2 — curHan no HanpsaxeHuto B AnanasoHe 0-10 B nnu no Toky 0-20 MA.

Bri6op pexuma paboTel Bxoga Al2 onpegensetcst nepeMbivkoit J16.

MpumeuaHue:

. Korpa Bxoa Al2 ycTraHOBRneH Ha TnMpueM curHana no Toky 0-20 MA,
COOTBeTCTBYHOIWMNA AMana3oH BXoAHbIX HanpsikeHU cocrtaBnser 0-5 B.
Moapo6GHee o B3aMMOCBA3UM YacTOTbl M HaMpsKeHWA aHanoroBoro BXxoja CM.
P5.07-P5.11.

. 100% Al cooTBeTCTBYyeT MakcMManbHoi YactoTe (P0.04)

4: MHorocTyrneH4aToe perynupoeaHue ckopocTu
OnopHaa 4acToTa ofnpefenseTcd MapameTpaMmu rpynnsl HacTpoek PA. Bribop Liaros
onpefenseTca koMBWHaLMeEN curHamoB Ha KneMmax MHOrocTyneH4YaToro perynupoBaHus

CKOpOCTH.

MpumeuaHue:

. Ecnun P0.03 He ycTaHOBNeH Ha 4, peXuM MHorocTyneHyatoro perynupoBaHus
cKkopocTu ByaeT UMeTb NMpUOpPUTET B YCTaHOBIEHUU OMOPHON YacToThl. B atom
cnyyae 6yayT goctynHbl waru ¢ 1 go 15.

. Ecnu P0.03 yctaHOoBneH Ha 4 — ByayT gocTynHbl waru ¢ 0 po 15.

¢ TonukoBoe ABMXKeHUe UMeeT HaUBbICILINIA NpUOpUTET.
5:nnag
OnopHasa 4YacToTa ycTaHaBnueaeTes MU perynuposaHueM. MNogpobHee cM. OnucaHue

rpynnel HacTpoek P9.

6: BHelUHWiA Yepes uHTepdelic
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

OnopHas 4actoTa YycTaHaBnuMBaeTcA uepe3 uWHTepdeinic RS485. [MogpobHee cm.
OnucaHue B rmase 10.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
P0.04 | MakcumaneHas vactoTta [P0.05-400.00 'y, P0.05-400.00| 50.00 'y
MpumeyaHue:

. OnopHaﬂ 4acToTa He AOoJIXXHa npeBblllaTb MaKCUManbHYH.

. ®daKkTuyeckue BpeMeHa YCKOPeHUA/TOPMOXKeHUSI onpenensiloTCA MaKCUMarbHOWM
yactoton. CM. Onucanue P0.08 n P0.09.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
BepxHssa rpaHula
P0.05 P0.06- P0.04 P0.06- P0.04 | 50.00 Iy
4acToThl
MpumeyaHue:

. BerHMVI npepen 4acTtoTbl OOJTKeH ObITb He Bbllle MakCUManbHOW YacTOTbl

(P0.04).
. BbixoaHas yacTtoTa He AOMKHa NpeBblllaTb BEPXHUA Npeaen 4acToTbl.
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
HuxHAS rpaHula
P0.06 0.00 'y - P0O.05 0.00-P0.05 0.00 'y
4acToThl
MpumeyaHue:

. HuxHUIA Nnpeaen yacToThbl AOMKEH ObITb He Bbille BepxHero npegena (P0.05).

. Ecnu onopHaa uactota Huxke P0.06, pabota mHBepTopa onpeaensietca P1.12.

Moapo6Hee cMm. Onucanue P1.12.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
OnopHas vyacToTa,
P0.07 0.00 'y - P0.04 0.00-P0.04 50.00 'y
BBOAMMAS C KnaBuaTypbl

Ecnu P0.03 ycTaHoBneHo Ha 0, 3TOT napameTp ABMAAETCA HavarbHbIM 3HavYeHWem aAns

OMOpPHOIi YacToTkl MHBEPTOpA.
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKM 3aBoja
Bpems yckopeHus ot 0 3aBucuT ot
P0.08 0.0-3600.0¢c 0.0-3600.0¢c
My moaenu
Bpems TopmoxeHusa go 0 3aBucuT ot
P0.09 0.0-3600.0¢c 0.0-3600.0¢c
My moaenu

Bpems yckopeHusi — 310 Bpems yckopeHus oT 0 'l 4o MakcumanbHou yactoThl (P0.04).
BpemMs TopMoxeHUs 3TO BpeMsA TOPMOXEHWS 0T MakcumaneHomn YyacToTsl (P0.04) go O Iy,

CM. PUCYHOK HUXE.

‘BbIXOAHaﬂ 4acCToTa

max

dPakTuyeckoe Bpema

|
|
I
|
fSET _____ Tt TR
I
|
|
|
|
I
|
I TOPMOXKEHUA

dPakTuueckoe Bpema

yCKOpeHus - —

P0.08 P0.09

>
Bpema T

PucyHok 6.1. BpeMeHa yCKOPEHUS/TOPMOXKEHUS

Korpga onopHas yacToTa coBnagaeT ¢ MakcUMankeHoW, pakTuieckoe BPeMS YCKOPEeHWS 1
TopMOXeHus ByaeT coBnagaTk co 3HaveHUAMU napametpos P0.08 n PO.09 cooTBETCTBEHHO.

Ecnu onopHas 4acToTa HMXe MakcumanbHoW, cakTuyeckoe BpPeMS YCKOPEHMs W
TOopMOXeHUs 6yaeT MeHblUe 3Ha4eHun napameTpos P0.08 n P0.09 cooTBeTCTBEHHO.

dakTuveckoe BpemMs yckopeHus (topmoxeHns) = P0.08 (P0.09) * onopHasa vacTtota/P0.04.

WHuBepTopel cepuv CHE wmeloT pgBe rpynnbl HacTpoek BPEMEHW YCKOPEHWS W
TOPMOXEHMS.

Mepsas rpynna: P0.08 n PO.09

Btopas rpynna: P8.00 n P8.01

Bpems ycKkopeHusa W BpemMs TOPMOXEHUA MOryT OblTb ycTaHOBMEeHbl KoMOuHauuen
MHOroYHKLMOHanNbHbIX GUHapHBIX BXOAOB, OMpefensaeMon HacTpoikamu rpynnel  P5.
3aBoACKMe HaCTPONKW AN BPeMEH YCKOPEHUA U TOPMOXEHUS crnegyloLyue:

. 5.5 KBT n Huke: 10.0 ¢
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

. 7.5 kBT-30kBT: 20.0 C

. 37 KBT n Bblwe: 40.0 ¢

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
0: Bnepeg
Beibop HanpaeneHus
P0.10 1: Hasag (peBepc) 0-2 0
ABUXEHUS
2: 3anpeT peBepca
MpumeyaHue:
e HanpaBnenue BpalleHus aneKkTpoaBuratens cooTBeTCTBYyeT nopsaaxky
NOAKNIOYEHNS KU,
. Mpun BoccTaHoBNeHUM 3aBoackux HacTpoek (P0.13 ycrtaHoBneHo Ha 1),
HanpaBneHuWe BpalleHUs 3NeKTpoaBUraTensi MoOXeT W3MeHUTbcs,, Oyabte
BHUMaTeNbHbI.

Ecnun P0.10 ycTtaHoBneHo Ha 2, onmepaTop He MOXeT M3MeHATb HanpasreHue
BpauweHus anekTpoasuratens kHonkon QUICK/JOG| unu co BXoaoB.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTpPOWKKN 3aBopa
3aBucuT oT
PO.11 Hecywas vactoTa 0.5-15.0 Iy, 0.5-15.0
MoAenu
OnekTpo
Hecyu.l,aﬂ YacToTa MarHuTHble Tok
noMexu yBedkn U3nyyeHue
1 kMY bonblie MeHbLe MeHbLwe
10 Ky,
15 Kly,
MeHblue Bonbuwe Bonbuwe

PucyHok 6.2. BnusiHue HecyLyeli YacToTbl
CoOTBETCTBUA MeXAy HOMWHanbHOW MOLYHOCTBIO W HeCyLlel 4acTOoTOW NpuBeAeHbl B

Tabnuue Huxe.
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Hecywas f| HauBbicwas HanHuswas 3aBoackue
Mopenb Hecywas f (klu) | Hecywas f (kl'y) | ycTtaHOBKU(KI L)
Mogene G: 0.4 kBT-11 kBT
15 1 8
Mogenbe P: 0.75 kBT-15 kBT
Mogene G: 15 kBT-55 kBT 8 ] 4
Mogenb P: 18.5 kBT-75 kBT
Mogene G: 75 kBT-300 kBT
6 1 2

Mopgene P: 90 kBT-315 kBT

Hecywlaa 4acToTa BNUAET Ha LUYyM 3NeKTpoABuraTens W 3MeKTPOMarHWTHele MOMExM
uHBepTopa. Mpu yBenuYeHWM Hecyllel 4YacToTbl [OCTUraeTcs Nyywas cuMHycomaanbHOCTb
BOMHbl G MEHBLUMMW FapMOHWYECKUMU WCKaXeHWAMMW Toka, a Takke Oonee Tuxas paboTa
anekTpoaBuUraTens.

MpumeyaHue:

e 3aBoAackuMe HAcTpPOMKu B OonblMHCTBE cryvyaeB oGecneyuMBaroT ONTUManbHbIN
pesynbtat. Mogudukauma naHHoro napameTpa He peKomeHayeTcs.

e Ecnu Hecywas yacTota npeBblllaeT 3aBOACKME HACTPOMKKN, MOLLHOCTb MHBEPTOpa
[oMKkHa ObITb CHMXeHa, Tak Kak Oornee BbiCOKas Hecylas yacToTa NpUMBOAMUT K
YBenu4YeHUo KOMMYTaUWOHHbIX NOTepb, NOBLIWEHUIO TeMNepaTypbl MHBEpTOpa 1
yBenu4YeHUo UHTEeHCUBHOCTU 3M1eKTPOMarHUTHbIX NMOMex.

Ecnu Hecywjas 4acToTa HWXKe 3aBOACKOW YGCTAHOBKM, MOXHO JOCTUraTb MEHbLUWX
BbIXOAHBIX KPYTALMX MOMEHTOB 1 MEHEE UCKaXeHHOro ToKa.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
0: Het
ABTOHacTpolika 1: ABTOHacTpoivka o
P0.12 napameTpoB obopoTam 0-2 0
snekTpoasuratens  |2: CraTnyeckas
aBTOHacTpolika

0: HeT: ABTOHacTpoOMKa 3anpeLleHa.

1: ABTOHacTpolika no obopotam:

e [lpy NpoBeeHMI aBTOHACTPOVKM He NOACOSAVHANTE K SNEKTPOABUraTento HarpysKy
1 NpoBepekTe, YToOLI ABUraTenb Obin B COCTOSHUM MOKOS.

e [lo Havyana npoueaypel aBTOHACTPOMKM BBeAWTE napameTpbl SnekTpoasuraTens ¢

Tabnuubl ¢ nacnopTHeiMW AaHHbiMM (P2.01-P2.05). WHave onpegeneHHble
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

cbyHKLMEN napamMeTpbl OKaXyTcA OfnpeAeneHHbIMW HEnpaBunbHO, 3TO MOXeT
NpYBECTU K HapyLLeHWIo paboTkl MHBEpTOpPA.

e  YcTaHOBUTE BepHoe BpeMsA YycKopeHua u TopMoxeHus (P0.08 u PO0.09) B
COOTBETCTBUM C MHEpLMEN ABUraTens [0 NpoBeAeHUs aBTOHAcTPOWKW. MHave npu
aBToHacTpovike MoryT cpaboTaTe 3alWuTel OT Teperpyskm no TOKy W OT
nepeHanpsxXeHus.

e [Ipoueaypa cneayowjas:

a. YctaHosute P0.12 Ha 1 3aTeM HaxXmuTe . Ha akpaHe nossuTca muraroLas
Hagnvce

““TUN-". Moka “-TUN-" muraeT, Ans BblxoAa M3 pexuMa aBTOHaCTPOMKU MOXHO HaxaTb
[PRG/ESC]

b. [ina 3anycka aBTOHACTPOMKN HaXmuTe . Ha skpaHe 6yaeTt oTobpaxaTtbes “TUN-
0"

¢. Yepes HecKomnbKo CeKyHA ABUraTenb BKNIOYUTCS, Ha SKkpaHe nosasuTcs Hagnucb “TUN-
1” n ungukatop “RUN/TUNE” HauHeT muratb.

d. Yepes Hackonbko MWHYT Hagnucb Ha 3KkpaHe cMeHuUTcA Ha “-END-”, coobwaa o6
OKOHYaHWM aBTOHACTPOVKW U BO3BPALLEHUM B OCTAHOBIEHHOE COCTOSHME.

e. HaxaTue kHOMKm BO BPeMS MpoLeAypLl OTMEHAET aBTOHACTPOWIKY.

MpuMeyaHune: ABTOHACTPOMKON MOXHO YNpaBMfiTb TONbLKO C NaHenMn omneparopa.

MapameTp P0.12 aBTOMaTU4YeCKM BOocCcTaHaBnuBaeTcs Ha 0 No OKOHYaHUU UNU B cnyvae
OTMeHbl aBTOHaCTPOMNKM.

2: CtaTuveckas aBToHacTpowika:

e CraTuyeckad aBTOHAcTPOWKa peKkoMeHAyeTcA ANA MNPUMEHEHWA B TeX cnyvasx,
Koraa Harpysky TAXerno oTcoeAuHUTb.

e [lpoueaypa aHanorMyHa aBToHacTpoOlike Mo 06opoTaM 3a UCKIYEHNEM Luara .

MpumeyaHue: Mpyu cTtaTUYeCKON aBTOHACTPOWKe B3aMMHasi MHAYKLMA W cuna Toka

6e3 Harpy3ku He OyayT onpeaeneHbl. BzanmHaa MHAYKLMA U cuna Toka 6e3 Harpysku He
OypyT onpepeneHbl B npouecce cTaTU4ecKon aBTOHAaCTPOMKMW, UX HeOOXO0AMMO BBECTHU

nojfib3oBatesnko Ha OCHOBe UMeLNXCA Yy Hero AaHHbIX.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
0: HeT pelicTBus
BoccTaHoBneHue
P0.13 1: BoccTaHoBneHue 0-2 0
napameTpoB

3aBOACKNX HACTPOeK
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Kog

HasBaHue

OnucaHue

AwnanasoH

HacTpPOWKKN

HacTtpouka

3aBoaa

2. CTupaHue 3anucen o

HeuncnpaBHOCTAX

0: HeT pelicTBus
1: HBepTOp BO3BpaLlaeT BCe NapameTpbl kK 3aBOACKMM yCTaHOBKaM, kpome rpynnel P2.

2: MHBepTOp CcTupaeT BCe 3annucn o0 HenmcnpaBHOCTAX.

Mo 3aBeplieHWo npoueAypel napameTp yHKUuM BoccTaHaBnuBaeTcA Ha O
aBTOMaTUYECKM.
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
0: BblkntoveHo
DYHKLMU
1: BkntoueHo Bcerga
P0O.14 aBToOMaTM4ecKoro 0-2 1
2: BbIkNoYeHO BO BpeMsi
perynsTopa HanpsxeHus
TOPMOXEHUS
OyHKUMA ~ aBTOMaTUMYecKOW  perynumpoBkn  HanpsxeHus  (AVR)  obecneuuBaet

cTabuneHOCTE HaMpsXeHUs Ha BbIXOAEe MHBEPTOPa HE3aBWCUMO OT W3MEHEHWUS HanpsXeHWUs
LUMHBI MOCTOAHHOIO ToKa. Bo BpemA TopmoxeHus, ecnu dyHKkuns AVR BblknoveHa, BpeMs
TOPMOXeHUs ByaeT KOPOTKUM, HO TOK — BonbwumM. Ecnn dyHkuma AVR BknroveHa Bcerga,

BpeMA TOPMOXKEHUA 6\/,qu fonbLwKM, a ToK — ManbiM.

6.2 N'pynna napametpoB P1: YnpaBneHue nyCKOM U 0OCTaHOBOM

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
0: Mpsamon nyck
TopMoxeHue
P1.00 Pexum nycka 0-1 1
NMOCTOSHHBIM  TOKOM MU
nyck

0: Mpamon nyck: Myck ABuraTensa Ha MycKOBOW 4acToTe, OMpeAenseMoil napaMeTpoMm
P1.01.

1. TopmMOXeHWe NOCTOAHHBLIM TOKOM U MycK: MIHBepTop cHavana noAacT MNOCTOSAHHBIN TOK
M 3aTeM 3anycTuT ABuratenb Ha nyckoBow 4actote. Cm. onwucaHus P1.03 u P1.04. OtoT
PeXMM XOPOLUO MNOAXOAMT ABUraTensM G ManOMHEPLMOHHOW Harpyskon, KoTopble MOryT

CMeHUTb HanpaBneHue BpaLjeHuAa Ha nycke.
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWMKMN 3aBoga
P1.01 MyckoBas vyacToTa 0.00-10.00 I'y, 0.0-10.00 15Ty
P1.02 Bpem y,flepx(ava 0.0-50.0c¢c 0.0 -50.0 00c
MycKOBOM YacToThl
e  YcTaHoBKa NpaBubHON MYCKOBOW YacTOTbl MOXET YBENUUYUTL NMYCKOBOW MOMEHT.
e  Ecnu onopHas YyacToTa HUXe CTapToBOM, UHBEPTOP ByAeT HAXOAUTLCS B peXUMe
FOTOBHOCTM, UHAMUKATOP ByaeT CBETUTLCA, BEIXOAHOMO cUrHana
VHBepTOpa He ByaeT.
e [lyckoBas yacToTa MOXeT ObITb MeHbLUE HUXHero nopora 4YacTtoThl (P0.06).
e P1.01 n P1.02 He 0elCTBYIOT BO BPEMSA MEPEKIIOYEHNS HANPaBneHUs BpaLleHus
FWD/REV.
A BbIxogHas yactoTa
OnopHas YactoTa F------------> :
YacToTa 3anycka —./i
I I Bpems T=
PucyHok 6.3. [paduk nycka
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWMKMN 3aBoga
Cuna NocTOSIHHOIO ToKka
P1.03 TOPMOXEHUs Npu 0.0-150.0 0.0-150.0% | 0.0-150.0%
3anycke
[eiicTBUE NOCTOSHHOrO
P1.04 | Toka TopMoxeHus npu [0.0-50.0 ¢ 0.0-50.0 00c¢
3anycke

Mpu 3anycke MHBEpTOpa BHavane OH MPOW3BOAWUT TOPMOXEHWE MOCTOSHHBEIM TOKOM B
cooTBeTCcTBUM ¢ P1.03 B TedeHue BpeMeHu P1.04, 3aTeM yckopeHue.

MpumeyaHue:
. TopMoxkeHMe NOCTOSIHHbIM TOKOM Oyaer uMeTb MecTo Tonbko korga P1.00

YCTAHOBMEHO Ha 1.

. TopMoxeHne NOCTOSIHHbIM TOKOM He OyaeT paboTartb, ecnu P1.04 ycTaHOBNEHO Ha
0.
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. BenuuuHa P1.03 onpenensercs Kak NpoueHT OT HOMMHaNbLHOro TOKa UHBepTopa.

YeM Bbllle cuna NOCTOSIHHOrO TOKa TOPMOXeHUA, TeM Bbille 6y,u,eT TOpMO3S|I.I.IMl7I

MOMEHT.

Kon

HasBaHue

OnucaHue

Ownana3oH

HacTPOWKKN

Hactpouka

3aBoaa

P1.05

Pexum octaHoBa

0: TopmoxeHue Ao
OCTaHOBKM

1: OcTtaHoBKa
oBuraTtens B
pexume

cBobogHoro
WHEPLUOHHOIO

BpaLleHus

0: TopMOXeHWe A0 OCTaHOBKU

Mocne akTMBauunm KomMaHAbl OCTAaHOBKWM WHBEPTOP YMEHbLUaeT BbIXOAHYK 4acToTy B

COOTBETCTBUM C YCTAHOBNEHHbIM BpeMeHeM yCKOpeHI/ISI/TOpMO)KeHVIFl.

1: OcTaHoBKa gBuratens B pexnme cBobogHoro NHEPLMOHHOro BpalleHnA

Mocne akTMBaunun KomMaHAbl OCTaHOBKW WMHBEPTOP HeMeAneHHO OTKnoJaeT BbIXOAHON

curHan un gsuratenb oCTaHaBnMBaeTCA B pe3ynbrarte 3aTyxXaHusA cBobogHoro NHEePLMOHHOro

BpaLleHus.
Ownana3oH Hactpouka
Kon HasBaHue Onucanue .
HAacTPOWKM 3aBoaa
YacToTa Havana
P1.06 TOPMOXeHUs! 0.00-P0.04 0.00-50.00 0.00 'y,
NOCTOSHHBLIM TOKOM
3agepxka Ao Havana
P1.07 TOPMOXeHUs! 0.0-50.0¢ 0.0-50.0 00c¢
NOCTOSHHBLIM TOKOM
Cuna NocTOsIHHOro ToKa
P1.08 0.0-150.0% 0.0-150.0 0.0%
TOPMOXeHUSA
Bpems TopMoxeHns
P1.09 0.0-50.0¢ 0.0-50.0 00¢
NOCTOSHHBLIM TOKOM
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YacToTa Havana TOPMOXEHWUA MOCTOSHHBIM TOKOM: TOPMOXEHWe MOCTOSHHBIM TOKOM
HauMHaeTcs, KorAa BbIXOAHAs YacToTa AOCTUraeT 4acToTkl, YCTAHOBMEHHOW napameTpom
P1.06.

3ajepKka A0 Havyana TOPMOXEHMS NOCTOSHHEIM ToKoM: VIHBepTOop GrnokupyeT BbIXoA A0
Hayana TOPMOXEHUA NOCTOSAHHBIM TOKOM.

Mocne OKOHYaHMs ykasaHHOro BpeMeHW 3afepiKKu BKMOYaeTCs TOpMoXeHue. 3agepxka
ucnonb3yeTcs AnA NpeAoTBPaLYeHWUs Meperpysku no TOKy Mpu TOPMOXeHUM Ha 6GonbLuon
CKOpPOCTW BpaLleHus.

Cuna nocTosiHHOro Toka TopMoXeHus: BenuuuHa P1.08 onpepenseTcsa Kak NpoLeHT oT
HOMWHarbLHOro Toka MHBepTOpa. YeM Bbille cua NoCTOSHHOTO TOKa TOPMOXEHUA, TEM Bbille
6yaeT TOPMO3ALYMIA MOMEHT

Bpems TOpMOXeHWA NOCTOSHHBIM TokOoM: Bpems, B TeueHue koToporo Oyaer
[AelicTBOBaTb TOPMOXEHWEe MNOCTOSAHHBIM TokoM. Ecnm napameTp yctaHoBneH Ha O,

TOpMOXeHNne NOCTOAHHBIM TOKOM He 6\/,qu OencTeoBaTb.

BbixogHaA YacToTa

. | >
! : Bpema T
i i
| !
BbIxo4HOe Hanps>eHne ! |
! i
' I
l i P1.09
Y /E>
P1.04
P0.07 Bpema T

PucyHok 6.4. uarpamma TOPMOXEHUSA NOCTOSAHHBIM TOKOM

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
3apepxka
P1.10 | nepekntoveHus Bneped— [0.0-3600.0 ¢ 0.0-3600.0 00c¢
Hasag (FWD/REV)

YcTaHaBnuBaeT BpeMA 3a4epXKKuN Ha H\/J'IeBOI7I 4acToTe NpU NepekntoYeHnn HanpaeneHna

BpaLleHUA, Kak NoKa3aHO Ha PUCYHKe HUXe:
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BbixogHas yacToTa

Bpema npocton
Bnepeg, o

PucyHok 8.5. I'pachuk 3agepxku nepeknodeHns enepeg-Hasag (FWD/REV)

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
Bo3MoOXHOCTb
nepeknoYeHns
0: BblkntoyeHo
P1.11 | HanpaBneHus BpaLleHus 0-1 0
1: BknroyeHo
FWD/REV npu Hanuuuu
nuTaHus
MpumeyaHue:

. q)yHKI.IMSl ,D,eVICTByeT TOJIbKO Korga UCTOMHUKOM CUrHana nycka aBnfarrca BXoabl.

. Ecnu P1.11 yctaHoBneHo Ha 0, Nnpu HanuyMu NUTaHUA UHBEPTOP He 3anycTuTcH,

paxe ecnu knemma FWD/REV G6ypert akTuBHa, noka curHan Ha knemme FWD/REV

He 6yp,eT BbIKNHOY4YeH U BKNKY€eH CHOoBa.

. Ecnu P1.11 yctaHoBfneH Ha 1, Nnpu Hanu4uu nutaHua um ecnu knemma FWD/REV

6yp,eT AKTUBHa UHBEPTOp 3anyCcTUTCA aBTOMaTUu4eCKun.

. dT1a (t)yHKI.IMSl MOXeT NpuBOAUTb K aBTOMaTUu4eCKOMy NOBTOPHOMY BKNH4Ye€HUIO

MHBepTOpa, OyAbTe aKKypaTHbI.

6.3 Npynna napametpoB P2: MNapameTpbl anekrpoaBuraresns

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
0: Mogens G
P2.00 Onuus G/P 0-1 0
1: Mopens P

0: MpuMeHMMa K Harpy3ke ¢ MOCTOAHHBLIM KPYTALMM MOMEHTOM

1: NMpuMeHUMa K Harpyske ¢ nepemMeHHbIM KpyTALUM MOMEHTOM (TaKoW Kak BEHTUNSATOPbI

1 Hacocsl)
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MHBepTopbl cepum CHE obGecnevvBaloT yHKUMIO WHTerpaumn G/P. ApganTusHas
MOLYHOCTb MUTaHUA, ucnone3yemas AnNA MOAENW C MOCTOAHHOW Harpyskom KpyTAWUM
MOMEHTOM (Moaenu G), ponxHa ObiTe HA OAWMH YPOBEHb MeHbLUe Wcnonb3yemol Ans
nepeMeHHOI Harpysku KpyTALMM MOMeHTOM (Mogenu P).

[ns nepemMeHbl pexuMoB G 1 P, BEINOMHWUTE crieayloLne 4eNCTBUS:

. YcTtaHoBuTe P2.00 Ha 1;

e  CHoBa BBeguTe NapaMeTpbl ABUraTens B HacTpoiikax rpynnel P2.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
HomMuHanbeHas MoLHOCTb 3aBucuT ot
P2.01 0.4-900.0 kBT 0.4-900.0
oBuraTtens Moaenvm
HomwuHanbHas vyacTota
P2.02 0.01 M'y—P0.04 0.01-P0.04 50.00 'y
oBuraTtens
HomMmuHanbHas ckopocTb 3aBucuT ot
P2.03 0-36000 06/MuH 0-36000
BpaLleHus gBuratens Moaenvm
HomMuHanbHoe 3aBucuT oT
P2.04 0-2000 B 0-2000 B
HanpsixeHue apuraTens Moaenvm
HomwuHanbHas cuna Toka 3aBucuT ot
P2.05 0.8-2000.0 A 0.8-2000.0
oBuraTtens Moaenvm
MpumeyaHue:

e [na oGecneyeHusa Haunyvwen 3¢cdeKTMBHOCTU BBeAMTe B 3T NapameTpbl
3Ha4YeHUs ¢ TabNuUbl NacnopTHBLIX AaHHbIX 3MeKTpoABuUraTens, sateMm nposeauTe
aBTOHaCTPOMKY.

e HoMuHanbHas MOWHOCTL MHBepTOpa [AOMKHA COOTBETCTBOBaTb HOMMHarNbHOW
MolLHOCcTU aBuratens. Ecnu nocnenHsAs Bbillle, CMrHanbHbIN BbIXO4 WHBepTOpa
OypeT NponopUUOHaNbHO YMEeHbLIEH.

. Copoc P2.01 moxeT aBTOMaTU4eCcKn UHMLManusmpoBaTtb P2.02-P2.10.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
ConpoTuBneHne crtatopa 3aBucuT ot
P2.06 0.001-65.535 Q 0.001-65.535
oBuraTtens Moaenvm
ConpoTuBneHne potopa 3aBucuT ot
P2.07 0.001-65.535 Q 0.001-65.535
oBuraTtens Moaenvm
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
MHOYKTUBHOCTL 3aBucuT oT
P2.08 0.1-6553.5 MI'H 0.1-6553.5
paccesHWUs gBuraTens Moaenvm
B3aumHas
3aBucuT oT
P2.09 WHAYKTUBHOCTL 0.1-6553.5 mIH 0.1-6553.5
Moaenvm
oBuraTtens
3aBucuT oT
P2.10 | Cuna Toka 6e3 Harpysku [0.01-655.35 A 0.01-655.35
Moaenvm

Mocne aBToHacTpoliku napameTpbl P2.06—P2.10 o6HoBNAOTCA aBTOMaTU1ECKHU.
MpumeyaHue: He nsmeHAnTe 3TU NapaMeTpbl, 3TO CKaXeTcA Ha 3¢pPpeKTUBHOCTH

ynpaBrneHus HBepTopa.

6.4 N'pynna napametpoB P3: BekropHoe ynpaBrneHue

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

ASR nponopuuoHansHoe
P3.00 0-100 0-100 20
ycuneHue Kp1

ASR Bpems
P3.01 0.01-10.00 ¢ 0.01-10.00 050¢
uHTerpuposaHua Ki1
ASR Touka
P3.02 0.00 MNy~P3.05 0.00-P3.05 5.00 'y

nepeknoyveHus 1

ASR nponopuuoHansHoe
P3.03 0-100 0-100 25
ycuneHue Kp2

ASR Bpems
P3.04 0.01-10.00 ¢ 0.01-10.00 1.00¢
WHTerpuposaHusa Ki2
ASR Touka
P3.05 P3.02-P0.04 P3.02-P0.04 | 10.00 I'y

nepeknoveHus 2

MNapameTpbl P3.00—P3.05 gelncTBYIOT TONBKO ANA BEKTOPHOrO yrnpaBreHWs 1 ynpaBrneHus
no KpyTALeMYy MOMEHTY U He AeWCTBYIT ANA BOMLT-4AacTOTHOro ynpasneHus. C noMoLybo
napameTtpoB P3.00-P3.05 nonb3oBaTenb MOXET YCTaHOBUTbL MPOMOPLUOHanbHOe ycureHue
Kp v Bpems uHterpupoaHus Ki perynatopa ckopoctv (ASR) Ans usmMeHeHUs xapakTepucTuk
oTBeTa Ha U3MeHeHmMs ckopocTn. CTpykTypa ASR nprBefeHa Ha PUCYHKe HuXe.

YcraHoBka
4acToTbl
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N YcTaHOBKa TOKa
CTaHOBKa KpYTALLEro
CKOpOCTH MOMebTa

»

+

OrpaHuyeHmne KpyTALLero MoMeHTa

dakTHnyeckas (P3.07)

CKODOCTb
PucyHok 6.6. Cxema perynsatopa ckopocTu ASR

MapameTpbl P3.00 u P3.01 geiicTBYIOT TONMBKO KOorga BbixogHas vactota Huxe P3.02,
napameTpbl P3.03 1 P3.04 0elncTBYIOT TOMbKO KOrAa BbixogHas yacTtoTa Bbilwe P3.05.

Ecnu BbIxogHas vactoTa Haxogutcsa mexay P3.02 n P3.05, Kp wu Kl paccuutbiBaoTes
NPOMNopLUNOHaneHO MO OTHOLWEHUIO MexAay BenuuuHamu P3.02 n P3.05, kak nokasaHo Ha

PUCYHKe HUXe.

AMapameTp MU ynpaeneHus
(P3.00,P3.01)

(P3.03,P3.04)

>
»

P3.02 P3.05  BpixogHas vactoTa f
PucyHok 6.7. Quarpamma napameTpoB | IvI ynpaBrieHus

[uHaMuyeckuii OTKIMK CUCTeMbl MOXeT OblTe Gonee BbICTpeIM, ecnu yBenuyinTb Kp;
ofHako, ecnu BenuduHa Kp 6yaeT cnuvwkom GOnbLUOK, STO MOXET NPUBECTM K NOABIEHMWIO
ocLUNNALUIA.

AHanornyHo, npu cnuwkoM manom 3HaveHun Ki cuctema 6yaeT nepeperynmposaTecs U
Takxe UMeTb TEHAEHLMIO K MOABMNEHWNIO OCLMMNALUNA.

MNapameTpbl P3.00 n P3.01 otBevaroT Kp u Ki npu HU3KOM YacToTe, TOrAa kak napameTpbl
P3.03 n P3.04 oteevatoT Kp u Ki npu Bbicokor YactoTe. lNoxanyicTta, ycTaHaBnmBaiTe 3Tu
napamMeTpbl No akTU4YeckuM 3HaveHuaM. MNpoueaypa ycTaHOBKM cnegyroLas:

. MakcumanbHo yBenuubTe KoachdULMEHT nponopuuoHaneHoro ycuneHus (Kp), He

[0X0A5 [0 BOSHUKHOBEHWS OCLMNNALMNA.

. MakcumaneHo ymeHbLumTe BpeMs (Ki), He 4OXOASA A0 BOSHUKHOBEHUA OCLUIISALIMIA.

MogpobHee 0 TOYHOM HACTPOKKe CMOTpUTE Fpynny napameTpos P9.
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
CKopocTb KOMMeHcaumm
P3.06 CKOMbXeHus ans 50.0-200.0% 50.0-200.0 100%
BEKTOPHOrO yrnpaBreHus

I'IapameTp ncnonb3yeTcA AnA perynupoBaHWA 4acToTbl CKOJMbXeHUA OnA BEeKTOPHOro

ynpasneHuAa n ysennveHuA ToYHOCTU ynpaBneHUA CKOPOCTbH. I'Ipanu'leoe perynupoBaHue

9TOro NapamMeTpa MOXeT CyL|eCTBEHHO OrpaHnvnTb CTaTu4eckoe cMmeLlleHne CKOpPOCTHU.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
OrpaHuveHune kpyTaLyero
P3.07 0.0-200.0% 0.0-200.0% 150.0%
MOMEHTa

,D,aHHbIVI napamMeTp Ucnonb3yeTcA ANA OorpaHuveHuA cunbl ToKa, CBS3aHHOM C KpyTALMM

MOMEHTOM, Ha BbIXOAe perynAaAtTopa CKOPOCTHU.

OrpaHuveHue

KpyTALero MoOMeHTa

BblpaxaeTcs B NMPOLEHTax 0T HOMWUHANBHOWN cuUnbl Toka uHBepTopa B npeaenax 0.0-200%.

6.5 Ipynna napametpoB P4: YnpaBneHume no BONbLT-4aCTOTHOM

XapaKkTepucTuke
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
0:NuHenHas
_ |3aBucumocTb
BbiGop BONLT-4acTOTHOM
P4.00 . 1. KpuBaa noHuxeHus 0-1 0
KpuBOW
KpyTSLlero MoMeHTa
(nopsagok 2.0)

0: NuHeliHaa 3aBUCMMOCTb. npl/lMeHFleTCﬂ AnA Hopmaanon Harpyskm ¢ nOCTOAHHbIM

KpYTALYWUM MOMEHTOM.

1: KpuBas NoHWXeHUs KpyTALIero MoMeHTa. MpuMeHsAeTcA ANA Harpy3ku ¢ nepemMeHHbIM

KpyTALMM MOMEHTOM, TaKoW Kak HarHeTaTenu, Hacocbl U T.4.. CM. Takxe PUCYHOK HUXe:
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

ABLixoaHOE HanpaxeHue
Vn ___________________ |
I
JInHeliHasn |
3aBUCUMMOCT I KprBas NoHU:KeHUA KpyTALLErC MOMEHTa
: nopaaok 2,0
I
I
I
I
I
I BbIxofHaA YacToTa
! »
Lal
f,
PucyHok 6.8. BonbT-4acToTHas xapakTepuctuka
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
Yeunenne kpyTtawero (0.0%: (aBTo)
P4.01 0.0-10.0 0.0%
MOMEHTa 0.1%-10.0%
YacTtoTa oTknoveHusa  (0.0%-50.0%
P4.02 ycuneHus kpyTawero |(HomuHaneHaa 4actota| 0.0-50.0 20.0%
MOMeHTa asurartens)

Ycunenune kpyTAlwjero MomeHTa OyaeT AelicTBoBaTb, Moka BbIxogHas vactota OyaeT
MeHblLUe, YeM YacToTa OTKMOYEeHUs ycuneHusa kpyTawero momeHTta (P4.02). Ycunenue
KPYTSALLEro MOMeHTa MOXeT ynyJylaTe XapaKTePUCTUKW YNpaBneHus KpyTALWWUM MOMEHTOM
npy BONBT-4aCTOTHOM yNpaBneHWn Ha MarbIx CKOPOCTAX.

BenuuunHa ycunerus KpyTsLlero MoMeHTa AOMKHa ONpeAensaTeCsa Harpy3kon. Yem Bbille
Harpyska, Tem 6onbLue JOMKHO BbITk youneHue.

Mpumeuyanue: P4.01 He [ONXKHO ObiTb CHAUWKOM  OonbWWM, UWHaue
aneKkTpoaBuratenb OyaeT neperpeBaTbCAl MM MHBEPTOP OTKNYaTbLCA NO neperpyske
Wnun neperpyske no TokKy.

Ecnm P4.01 yctaHoBneH Ha 0, WHBEpivp vyms: yuvswioaio ~PYTAWUA MOMEHT

ABTOMATUUECKU B COOTBETCTBUM C HAarpy3Koii. CM. Takie PUCYHOK HUXE:
BbixogHoe HanpskeHue
VA S

Hanps»keHne ycuneHus

N

>
Ll
YacToTa oTkatouerna T, BbIxoaHan yacToTa

PucyHok 6.9. XapakTepucTuka Ansi py4YHOro YCUNeHUs KpyTALLero MoMeHTa
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
OrpaHuveHue Ha BOMbT-
YacTOTHYH
P4.03 0.00-200.0% 0.00-200.0 0.0%
KOMMeHcauuo
CKOMbXEeHUS

CD\/HKLU/IFl KOMMNeHcauun CKonbXeHnA paccuuTbiBaeT Kp\/TFlLL[I/II7I MOMEHT B COOTBETCTBUU C

BbIXOAHBIM TOKOM W KOMMNEHCUPYeT BbIXOAHYKO 4acTOoTy. CD\/HKLWIH ncnonbsyeTca AnAa

YrNyJlleHWs TOYHOW YCTaHOBKM CKOpPOCTW npu paboTe C HarpysKkou.

MapameTtp 4.03

yCTaHaBnmBaeT orpaHuveHne KomMneHcauun CKOJNbXeHUA B npoueHTax OT HOMWUHarnbHOro

CKOMbXEeHUA anekTpoaBuratens, npuHuMmas ero 3a 100%.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

ABTOMaTU4eckoe
BKMOMEHUE 0: BblkntoyeHo
P4.04 0-10 0
3HeprocoxpaHstowero |1: BkntoveHo
pexuma

Korga P4.04 ycTtaHOBNEHO Ha 1, Npu Manoun Harpyske BbIXOAHOE HanpskeHWe UHBepTopa

6\/,qu YMeHbLLUEHO, TeéM CaMblM COXpPaHAA 3N1EKTPO3HEPI UK.

6.6 N'pynna napametpoB P5: BxoaHble KneMMbl

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .

HacTPOWKM 3aBoja
P5.00 DYHKUMA KNneMMbl S1 0-25 1

MporpamMmupyemas
P5.01 DYHKUMA KNneMmMbl S2 0-25 4
MHOroyHKLMOHaneHas
P5.02 DYHKUMSA kNnemMmmbl S3 0-25 7
knemma

P5.03 DYHKUMA knemmbl S4 0-25 0

OnucaHune Bcex BapunaHTOB HAcTpOeK NnpuBeaeHoO B TaﬁJ'II/ILle HUXe.

YcTaHaB.
DYHKUUA OnucaHue
Benu4ymHa
YcTaHaBnuBaliTe Heucrnosb3yemble kneMmel B
0 Hepabouuii Hepabouyee cocTosHWE ANSA NPeAoTBpaLleHuns
BO3MOXHbIX HEUCTIPaBHOCTEN.
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

YcTaHaB.
DYHKUUA OnucaHue
Benu4ymHa
1 Bnepeg
CM. OnucaHue P5.05.
2 Haszag
TpexnpoBogHoe
3 CM. OnucaHue P5.05.
ynpaeneHue
4 Tonyok Bnepen
CM. OnucaHue P8.02-P8.04.
Tonuyok Hasag
OcTaHoBka B pexume (llocne akTUBaLMKN KOMaHAbl OCTAaHOBKN MHBEPTOP
6 cBoboHoro HemMeAnNeHHO OTKMoYaeT BLIXOAHOW curHan u
VHEPLIMOHHOro ABuraTenb oOCTaHaBNUBaeTCA B pesynbrarte
BpaLLeHus 3aTyxaHus cBO60AHOro MHEPLIMOHHOTO BpaLLeHus.
. Cbpoc cocTosAHUA CBpoc COCTOAHMA HEUCMPABHOCTW. AHaNOrM4Ho
HeucnpaBHOCTU kHorke |[STOP/RST|.
BHelwHuiA BXOA OcTaHoBKa UHBEPTOPaA U BKIOYEHUA
8 aBapunHoro curHanvsauym npyu BO3HWKHOBEHUM
BbIKMIOYEHUS HeuncnpaBHOCTU BHELLHEro YCTPOUCTBA.
KomaHaa noBblLLeHUA
9 OnopHas vacToTa MHBepTOpa MOXeT ObITb
(BBEPX)
oTperynupoBaHa komaHAamu NoBbILLEeHUS
KomaHaa noHuxeHus
10 (BBEPX) v noHwxeHus (BHN3).
(BHW3)
iy C6poc HacTpoWiku Knemma ucnonb3syeTtcsa ans cbpoca HacTPOMKM
BBEPX/BHW/3 BBEPX/BHWN3. Cm. OnucaHue P0.02.
McToYHuK curHana
12 MHOroCTYMeH4YaToro
ynpaenexus 1 C nomMoLLbto AaHHBIX KNEMM MOXHO peann3oBaTtb
MNCToYHUK curHana  |8-cTneHvaToe ynpaBneHue CKopocTbio.
13 MHorocTyneHvatoro |[MoapobHee cMm.: Tabnuuy cTaTycoB KneMMm
ynpasnenus 2 cuUrHana MHOrocTyneH4aToro yripasneHus v
MCTOYHUK cuMrHana  |COOTBETCTBYHOLWX UM YPOBHEN:
14 MHOroCTYMeH4YaToro
ynpasneHusa 3
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YcTaHaB.
DYHKUUA OnucaHue
Benu4ymHa
KomBuHauusa aByx AaHHbIX kneMMm nossonseT
BbIGpaTk 2 rpynnkl ycTaHOBOK AMA BPeMeH
YCKOPEHUS/TOPMOXKEHUS:
BeiGop BpemeHu
15 Bpems
yckopeHus/Topmoxerus || Knemma CooTB. napameTp
YCKOp/TOPMOX
Beikn. | Bpems yckopeHus 0 P0.08, P0.09
Bkn. Bpems yckopeHuns 1 P8.00, P8.01
16 Maysa NQ Mg perynuposaHue 6yaeT NPUMOCTaHOBNEHO U
perynupoBaHus VHBEPTOP He OyAeT U3MEHATL BLIXOAHYIO YacToTy.
NHBepTOp He ByAeT U3MEHATL BbIXOAHYIO YacToTy.
Maysa onepayuu
Ecnu knemma BeIkntodeHa, MHBepTOp ByaeT
17 yrnpaBneHus ¢
paboTaTk B pexumMe ynpaeneHus ¢ konebaHwem
konebaHneMm 4YacToThl .
4YacTOThl HAYMHAA OT TeKyLLei YacToThl.
OnopHas YacToTa uHeepTopa byaeT
Cbpoc onepayuu
NPVHYAUTENBHO YCTAHOBMEHA B KavecTBe
18 yrnpaBneHus ¢ .
LieHTparnbHON TOYKW ANA onepauumn ynpasneHus ¢
konebaHneMm 4YacToThl
konebaHmeMm 4acToThl.
May3a yckopeHWs/TOPMOXEHNS U NoaaepKaHue
19 YaepxaHue MOCTOAHHOW YacToTkl Ha BeIxoAe. Korga curHan Ha
YCKOPEHUS/TOPMOXKEHUS |AaHHOW KNneMMe BbIKMKOYaeTCcs —
YCKOPEHUS/TOPMOXKEHNE HAauYMHAeTCA CHOBa.
BelkntoyeHue YnpaBneHune KpyTALMM MOMEHTOM BBIKIHOYEHO.
20 ynpaBrneHua kpyTawuM |ViHBepTop paboTaeT B peXume yrnpasneHus
MOMEHTOM CKOPOCTBIO.
HacTtponku BBEPX/BHW3 BpemeHHO He
BpemeHHas UCNOnb3YHTCH, HO He cOpachbiBaloTCS.
21 HepaboTocnocobHoCTb (Koraa aTa knemMa BbIKIOYEHa, YCTaHOBEHHbBIE
HacTpoek BBEPX/BHW3 |paHee HacTponikn BBEPX/BHWN3 cHoBa
cTaHoBATCA paboynmu.
22-25 3apesepBUpoOBaHO 3apesepBUpoOBaHO
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Ta6n|/|L|,a CTaTyCcoOB KfneMM CUrHana MHOrocTyneH4aToro ynpaBnieHUA n COOTBETCTBYHLLUX

UM YpOBHel:
Knemma NcTouHuk NcTouHuk NcTouHuk
curHana curHana curHana
MHOFOCTYMeHYaTO | MHOroCcTymeH4YaTO | MHOrocTymneH4YaTo
Llar ro ynpasneHus 1 ro ynpaeneHus 2 ro ynpaeneHus 3
0 BbIKI. BbIKI. BbIKI.
1 BKI. BbIKI. BbIKI.
2 BbIKI. BKI. BbIKI.
3 BKI. BKI. BbIKI.
4 BbIKI. BbIKI. BKI.
5 BKI. BbIKI. BKI.
6 BbIKI. BKI. BKI.
7 BKI. BKI. BKI.
Kog HasBaHue OnucaHue ﬂuanasf)H HacTpotika
HacTPOWMKMN 3aBoga
MocTosHHas BPeMeHuU
P5.04 | douneTpaynm GuHapHbIX 1-10 1-10 5
KnemMm

,D,aHHbIVI napameTp ucnonb3yeTcAa ANnA yCTaHOBKUM WHTEHCUBHOCTU CbI/IJ'IpraLWIVI Knemm

(S1-S4). Mpu cunbHBIX NOMexax Nofb3oBaTeNto PeKoMeHAyeTCA YBENUYMTL 3TOT napaMmeTp

ANA npeaoTepalleHnAa BO3MOXHbIX HeVICI'IpaBHOCTeVI.

Bnepea-Hasag FWD/REV

2: TpexnpoBoAHOe
ynpaeneHue pexum 1

3: TpexnpoBoAHOe

ynpaeneHue pexum 2

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
0: gByxnpoBogHoe
yrnpaBreHue pexum 1
1: AByXnpoBogHoe
Pexum ynpaenenus npa.reHne pexum 2
P5.05 yip yip P 0-3 0
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

HaHHeIM  napaMeTpom onpedenseTcad 4 pasHblX pexuma ynpaeneHus paboTon
VHBEPTOpPa Yepes BHELLHUE KIeMMbI.
0: [ByxnposogHoe yrnpaBsreHue pexum 1: OBbbeaguHeHHbIe KoMaHzabl

MYCKA/OCTAHOBKMU ¢ onpeaeneHnem HanpasneHus BpaLyeHus.

K1 K2 KomaHga ynpasneHus
—FWD
BbIKI. BbIKJI1. | OctaHoBKa K1
BKIT. BbIKI1. Bnepe,q (FWD) —IREV Whseprep
K2 cepum CHE
BbIKI. BKI. Hasap (peBepc) (REV)
BKI1. BKI1. OcTaHoBKa Fou

PucyHok 6.10. [iyxnpoBogHoOe yrpasneHue pexum 1.
1: [OsyxnpoBogHoe ynpaeneHue pexuMm 2: KomaHgsl [TYCKA/OCTAHOBKM
onpeaenstoTcs knemmorn FWD, HanpaBneHue BpalyeHus — knemmoii REV.

K1 K2 KomaHga ynpasneHus
BbIKN. BbIKN. | OcrtaHoBka I
BKII. BbIKI. | Bnepea (FWD) < Rev ——
BbIKI1. BKI. OcTaHoBKa
BKI. BKI. Hasap (peBepc) (REV) o

PucyHok 6.11. [iByxnpoBogHOE yrpaBneHue pexum 2.
2: TpexnpoBo4HOE ynpaBreHne pexum 1:
SB1: KHonka nycka
SB2: KHonka ocTaHoBku (H3)
K: KHonka BbliGopa HanpasneHus
Knemma Sin sBnseTcs MHOrogyHKLUMOHansHOM BXOAHOM knemmon S1-S4. PyHkums

KneMMbl JOMmXHa BbiTb yCcTaHOBMEHa Ha 3HaueHue 3 (TPEXNPOBOAHOE yNpaBreHue).

SB1
r
FWD
K KomaHga ynpasneHus SB2
{7 SIn Vnseprep
BbIKI1. OcTaHoBKa cepym CHE
REV
BKI. Bnepeg (FWD) K
COM

PucyHok 6.12. TpexnpoBogHoe yrnpaBreHue pexum 1.
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3: TpexnpoBoAHOe ynpaBneHue pexum 2:
SB1: KHonka nycka Bnepeg

SB2: KHonka ocTaHoBku (H3)

SB3: KHonka nycka Hasaj (peBepc)

Knemma Sin sBnseTcs MHOrogyHKLUMOHansHOM BXOAHOM knemmon S1-S4. PyHkums

KneMMbl JOMmXHa BbiTb yCcTaHOBMEHa Ha 3HaueHue 3 (TPEXNPOBOAHOE yNpaBreHue).

—— —{ FwD

— Sin
WHBeptep

r cepun CHE
+— REV

com

PucyHok 6.13. TpexnpoBoaHoe ynpaBfneHne pexum 2.

MNpumeuanne: [puM aKTMBHOM [JBYXNPOBOLHOM YMpaBleHUM B CrHeyHLmnX

cuTyauuax UHBepTop He OyaeT BKnovaTbCH, Aaxe ecnv akTuBHa knemma FWD/REV:

OctaHoBKa B pexume CBOﬁO,D,HOFO WHEepPUMNOHHOrIo BpalleHusa (O,D,HOBpeMeHHO
HaXMUTe u [STOP/RST).
KomaHp,a OCTaHOBa OT nocrieaoBaTe/ibHOro KOMMYHUKalUMOHHOIoO MHTep(t)eVlca.

[o BknroyeHusa nutaHna knemma FWD/REV BknroyeHa. Cm. Onucanue P1.11.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

LLlar nsmeHeHwumn
P5.06 0.01-50.00 r'y/c 0.01-50.00 0.50 My/c
BBEPX/BHN3

LUar usmeHeHuiin BBEPX/BHWU3 onpegenseT war npu ycTaHOBKE YacToThl.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
P5.07 HwxHui npegen Al1 - |0.00V-10.00 B 0.00-10.00 0.00B
P5.08 MpoueHTHOE
cooTBeTcTBME HUXHero |-100.0%-100.0% -100.0-100.0 0.0%
npegena All
P5.09 BepxHuii npegen Al1 |0.00 B -10.00 B 0.00-10.00 10.00 B
P5.10 FpotjenTHoe -100.0%-100.0% -100.0-100.0 100.0%

COOTBETCTBUE BEPXHErO
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
npegena All
MocTosiHHaA BpemMeHM
P5.11 0.00c-10.00c¢c 0.00-10.00 0.10c¢c
ans unetpa Al

[aHHble napaMeTpbl OMPEAENAT OTHOLIEHMS MEXAY BXOAHBIM HarpskeHWeM U
COOTBETCTBYHOLMM NapaMeTpoM (NpoLeHT). Ecnu 3HavyeHue BenuuMHbI BbIXOAWUT 3a BEPXHUIA
UMW HUXKHWA npeaenbl, curHan GygeT BOCMPUMHUMATBCA Kak COOTBETCTBYIOLWMIA BEPXHEMY
(HuXHemy) npegeny.

AHanoroBbiii Bxod Al1 No3BonseT TOMNbKO CUrHan no HanpsixkeHuto B guanasoHe 0B —10B.

Onsa pasHbix npuMeHeHun cooTBeTcTBytowas 100.0% BenuumHa Ans aHanoroBoro BxoAa
6yaeT pasHou.

MopgpobHee cM. COOTBETCTBYHOLYME BApMaHTbl MPUMEHEHUS.

Mpumeuanune: HuxHun npepen ans Al1l gonkeH ObiTb MeHbLle WNW pPaBHbIM
BepxHeMmy npeaeny anga Al1.
A MpoLEHTHOE COOTBETCTBME BENYMHDI

100% YacroTa, onpeaenaemas obpaTHoi ceasbto NN,
()

oV
(OmA)

-100%

PucyHok 6.14. OTHOLLEHNe MeXAy CUrHanom aHanoroBoro Bxoga Al u cooTBeTCTBYHOLLEN

BENUYMHOM.

MocTosHHasa BpeMeHu Ans dwuneTpa All adpcbekTBHA Npu peskux KonebaHusax wunu

rnoMexax cwurHana Ha adHanoroBom Bxoge. C yBENUYEHWEM MOCTOAHHOW BPEMEHU
YyBCTBMTENbHOCTb BXOAa NajaeT.
Kog HasBaHue OnucaHue ﬂuanasf)H HacTpotika
HacTPOWMKMN 3aBoga
P5.12 HuxHuii npegen AlI2  |0.00 B -10.00 B 0.00-10.00 0.00B
MpoueHTHOE
P5.13 | cooTBeTcTBME HUXHero [-100.0%-100.0% -100.0-100.0 0.0%
npegena Al2
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
P5.14 BepxHuii npegen Al2 |0.00 B -10.00 B 0.00-10.00 10.00 B
MpoueHTHOE
P5.15 | cooTBeTcTBUE BepxHero |-100.0%-100.0% -100.0-100.0 100.0%
npegena Al2
MocTosiHHaA BpemMeHM
P5.16 0.00c-10.00¢c 0.00-10.00 0.10c¢c
ans unetpa Al2

Cwm. onucaHue Al1. Korga Al2 ycTaHOBMNEH Ha curHan no Toky B AuanasoHe 0-20 MA,

COOTBETCTBYHOLYMI AUana3oH BXOAHOro HanpsxeHus 6yget 0-5 B.

6.7 N'pynna napametpoB P6: BbixogHble KIeMMblI

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
. Bbixog ¢ OTKpPbITBIM
P6.00 HacTponka Beixoga Y 0-10 1
KOIIEKTOPOM
HacTpoiika peneiHoro s
P6.01 PeneiHbIn BbIXO4 0-10 3
BbIXxoda
DYHKLUU BBIXOA0B C OTKPbLITLIM KOMMEKTOPOM / pene npuBeAeHbl B Tabnuue Huxe.
YcTaHaB.
DYHKUUA OnucaHue
Benu4nHa
0 HeT BbIxogHOro curHana |BebixogHas knemma He 3ageicTBOBaHa
1 Xopg Bnepeg BKI1.: Bo Bpems xoaa Bnepea.
2 Xopg Hazap (peBepc) BKI1.: Bo Bpems xoaa Hasag.
Bbixog uHavkayum
3 BKI1.: NHBepTOp B COCTOAHUM HEUCTIPABHOCTU.
COCTOSIHUSI HEUCNPaBHOCTM
4 FDT gocTurHyTo CMm. onucaxue P8.13 u P8.14.
YacToTa gocTUrHYyTa CM. onucaHune P8.15.
6 PaboTa c HyneBow BKIl.. Pabovas 4acToTa wuHBeEpTOpa paBHa
CKOPOCTbIO HymLo.
. HocTurHyT BepxHun npeaen |BKM.: Pabovas vactoTta gocturna sHauyeHus
4acToTbl P0.05.
8 OocTurHyT HUXHUIA npegen |BKI.: Paboyas 4acToTa gocTurna 3HauveHus
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

YcTaHaB.
DYHKUUA OnucaHue
Benu4nHa
4acToTbl P0.06.
9-10 3apesepBUpoOBaHO 3apesepBUpoOBaHO
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
HacTtpoinku aHanoroBoro (MHorogyHKUMOHanNbHbI
P6.02 . 0-10 0
Bbixoga AO aHarnoroBbIN BbIXOA,

Beibop curHana no Toky (0-20 MA) unu no HanpsxeHuto (0-10 B) ocyljecTBnseTcs

nepemblvkon J15.

CD\/HKLU/II/I aHanoroBoro Bbixoaa npueeneHbl B TaﬁJ'II/ILle HUXe:

YcTaHaB.
DYHKUUA OnucaHue
Benu4ymHa
0 Pabovas yacToTa 0 — makcumaneHas yactota (P0.04)
1 OnopHas vacToTa 0 — makcumaneHas yactota (P0.04)
0-2* HOMWHanbHasi CUHXPOHHas CKOPOCTb
2 CkopocTb gBurarens
Asuratens
3 BbixogHol Tok 0-2* HOMUHanbHBIN TOK UHBEpPTOpPA
0-1.5* HOMWHaneHoe HanpsxeHue
4 BbixogHoe HanpsxeHue
uHBEpTOpPa
5 BbixogHas MOLYHOCTb 0-2* HoMUHaneHas MOLHOCTb
6 BbixogHoW KpyTALWUA MOMEHT |0—2* HOMUHAnNBHBIA TOK
7 HanpsixeHue Al1 0-10B
8 HanpsixeHue/Tok Al2 0-10 B/0-20 MA
9-10 3apesepBUpoOBaHO 3apesepBUpoOBaHO
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
P6.03 |HuxHuin npegen AO 0.0%-100.0% 0.0-100.0 0.0%
MpoueHTHOE
P6.04 |cooTBeTcTBME HUXHero |0.00 B —-10.00 B 0.00-10.00 0.00B
npegena AO
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
P6.05 |BepxHuii npegen AO 0.0%-100.0% 0.0-100.0 100.0%
MpoueHTHOE
P6.06 |cooTBeTcTBME BepxHero |0.00 B -10.00 B 0.00-10.00 10.00 B
npegena AO

[aHHble NapaMeTpbl onNpefensoT OTHOLLEHUS MeXAY BbIXOAHBIM HanpsKeHUEM/TOKOM U
COOTBETCTBYIOLMMM nNapaMeTpamu (nNpoueHT). Ecnu 3HayeHWe BenuuMHbl BLIXOAUT 3a
BEPXHUWA UMW HUXHWWA npegensl, Ha Bbixode OyAeT HUXKHUWA UMM BEPXHUW YPOBHWU cUrHana
COOTBETCTBEHHO. B TOKOBOM pexuMe aHanoroeoro Beixoga 1 MA cooTBeTcTByeT 0.5 B.

Ona pasHelx npuMeHeHun cooTBeTcTBytowas 100.0% BenuuuHa Ans aHanorosoro
BbixoAa GyaeT pa3Hou.

MoapobHee CM. COOTBETCTBYIOLLME BapUaHTLI MPUMEHEHMUA.

4 AO
| 10B(0mA)

\
\
\
‘ [poueHTHOe coOTBETCTBUE
‘ L BEeNNYMHbI

0.0% 100. 0%

PucyHok 6.15. OTHOLLEHNE MeXAy CUrHanom aHanoroBoro Beixoga AO 1 COOTBETCTBYIOLLEN

BENUYMHOM.

6.8 N'pynna napametpoB P7: UHTepcpeiic onepaTtopa

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .

HacTPOWKH 3aBoaa
P7.00 | NMapone nonbsoeatens |0-65535 0-65535 0

PyHKUMA 3aWKUTEI NAponeM BKMKOYAETCA MpU YyCTAHOBKE 3TOro napameTpa Ha nioboe
HeHyneBoe 3HauveHue. Ecnn napameTp P7.00 yctaHoBneH Ha 00000, paHee ycTaHOBMEHHbIV
napornk Nofb3oBaTens cTupaeTcsa U hyHKUMS 3aLUTbl Naporem BbIK/oYaeTes.

Mocne ycTaHOBKW Napons W BKMKYEHWS 3alWTbl NoNb3oBaTenb HE MOXeT MonyvuTb
AOCTYN K MEHI0, He BBeAA MpaBunbHOro napons. Monb3oBaTesls CMOXeT NpocMaTpusaTb U
U3MEHATE 3Ha4YeHWs NMapaMeTpoB TOMbKO MOCne BBOAA@ NPaBWNbHOrO Napons, NMoaToMy He

3abyabTe ero.
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue
HacTPOMKU 3aBoja
Bri6op A3bIka 0: Kutaiickuii
P7.01 L. 0-1 0
oTobpaxeHus 1: AHIMIMCKUI
0: Het
3arpyska/coxpaHeHue
P7.02 1: 3arpyska ¢ UHBepTOpa 0-2 0
napameTpoB
2: 3anuck Ha UHBepTOp

MapameTp P7.02 ncnonbsyeTcs cUCTEMON MpM UCMONB3OBaAHUM MaHenu ornepaTopa ¢

avenneiHsliM GriokoMm.

1: Bce napameTpbl MHBepTOpa 3arpyxatoTca Ha AucnneliHbil 6rok.

2: Bce napaMeTpbl Ha AUcTreliHOM Broke 3arpyxatoTcsl Ha UHBepTop.

MpumMeuaHue: T[locne 3aBeplueHUs onepauuu 3arpysku/coxpaHeHusa P7.02
aBTOMaTM4YecKn ycTaHaBnuBaeTcs Ha 0.
OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPoOMKU 3aBoja
0: Tonuvok

1: MepekntoveHue

Bel6o HKUMM AN |HanpaBsneHus Bnepea-
P7.03 P yHK P P 0-2 0

KHOMKM Hasag (FDW/REV)
2: C6poc HacTpomKkm
BBEPX/BHU3
KHonka ABNAETCH MHOroYHKLUMOHaNLHOW. DYHKLUSA KHOMKU orpeaenseTcs
3Ha4yeHueM napameTpa P7.03.
0: Ton4yok: HaxaTue kHonKu NMPUBOAUT K BLINOMHEHUIO TOMYKa.
(FDW/REV):
NMpUBOAWUT K W3MEHEHWHO cUrHanma WHBepTopa Ha BpalleHue [ABuratens B

1. TepeknioyeHWe HanpaeneHus Bnepea-Hasan HaxaTue kHomku
NPOTUBOMNOMNOXHYIO CTOPOHY.
PaboTaeT Tonkko ecnu P0.03 ycTaHoBMNeHo Ha 0.

2: C6poc HacTpoliku BBEPX/BHWU3: Haxatue kHonku |QUICK/JOG| npusogut k cbpocy
HacTpoliku BBEPX/BHU3.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .

HacTPOWKH 3aBoda
P7.04 MapameTpbl kHonku  |0: PaboTaeT, ecniu 0-3 0
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OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

STOP/RST| BKIHOYEHO yrpaBneHue ¢
naHenu onepartopa
(P0.01=0)

1: PaboTaerT, ecnu
BKMIOYEHO YrpaBreHue ¢
naHenu onepartopa unu
co BxogoB (P0.01=0 unu
1

2: PabortaerT, ecnu
BKMIOYEHO YrpaBreHue ¢
naHenu onepartopa unu
KOMMYHWKaLWMOHHOTo
UHTepdpeiica

(P0.01=0 unu 2)

3: Bcerga paboTtaeTt

MpumeuaHue:

. 3HaueHue napametpa P7.04 onpepensieT Tonbko AeicTBue ¢yHkuuu STOP

(ocTtaHoBKa) kHonku STOP/RST|.

. dyHkuusa RESET (c6poc) kHonku [STOP/RST| neiticTBYyeT Bceraa.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

0: MpenmyLlecTso
BHelUHeli naHenu
oneparopa

1: OToBpaxeHue Ha
. obeunx naHensx,
HacTpolika paboTbl
P7.05 . ynpaBrieHue ToMbKo ¢ 0-3 0
naHeneii onepartopa .
BHeLLHel.

2: OTobpaxeHue Ha
obeunx naHensx,

ynpasrieHue TonbKo ¢

UHTErpupoBaHHON.
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

3: OTobpaxeHue u

ynpaeneHue ¢ oGeux

naHenen.

0: Mpy HanMuuW BHeLLHEW NaHenu onepaTopa WHTErpupoBaHHas NaHenb onepaTopa He
paboTaeT.
1. OtobpaxeHue Ha obGeux — BHELUHEW W WHTErpupoBaHHOW — MaHensx, ynpasneHue
paboTaeT TONBLKO C BHELLHeN.
2: OTobGpaxeHne Ha obeux — BHELUHEN U WHTErpMPOBaHHOW — MaHensx, yrnpasreHue
paboTaeT TONBKO C UHTErpUPOBaHHON.
3: OTo6paxeHue n ynpasneHue AencTByoT ¢ 06eux naHenen.
MpumeyaHue:
e [lpu ncnonb3oBaHum 3Ton pyHKLMM HeoOX0aMMa OCTOPOKHOCTb, YTOObI U3bexaTb
HeucrnpaBHOCTEN.
. Korma P7.05 yctaHoBneH Ha 1, uHTerpupoBaHHasi naHenb onepartopa pabortaet
TONbKO TOrAa, Koraa BHEWHSASA NaHenb onepaTtopa He NoacoeAUHeHa.
. Korpa nopacoeavmHeHa BHewHss naHenb onepatopa c XK-opucnneem, napametp

P7.05 ponxeH yctaHaBnuBaTbcs Ha 0.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
OTobpaxeHue
P7.06 |napameTpoB Ha gucnnee [0-0x7FFF 0-Ox7FFF OxFF
B paboyeM GOCTOSHUK

MapameTtp P7.06 onpegensieT Te napameTpbl, KOTOPbIE MOrYT 0TOGpaxaTbCa Ha Agucnnee
B pabouem cocTosHuM. Ecnm cooTBeTcTByloWMA GUT napameTpa paBeH O — napameTp He
oTobpaxaeTtcs, ecnu 1 — O oTobpaxaeTtca. lNpu HaxaTun KHOMKW napameTpbl
repekniovatoTca B MpaByl CTOPOHY, MpW HaxaTWu KOMOWHaLMW KHOMOK +
QUICK/JOG - B nesyto. B Tabnuue HuxXe npuBegeHo cooTBeTCcTBME BUTOB NapameTpa P7.06

n 0T06pa)KaeMbIX BeNMUYUH

BuTt 0 BbIxogHas yactoTa
BuT 1 OnopHas vacToTa

Byt 2 HanpsixeHune LWMHbI MOCTOSAHHOIO ToKa
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

[But 3 BbixoAHOe Hanps:keHue

BuT BbIxoaHoOM TOK

BuT 5 CkopocTb BpalleHus

BuT 6 BbixogHas MOLYHOCTb

But 7| BbIxogHOWM KpYTALMUIA MOMEHT

BuT 8| MW HacTpomkm

BuT 9 Ob6partHas casb MO

But 10| Crartyc BxoJoB

But 11 CraTtyc BbIXOA0B

BuT 12 Al

BuT 13| Al2

BuT 1 CTyneHeu MHOrOCTYNEHYATOro PeryfmpoBaHns CKOpPoCTH
But 15 3apesepBUpoOBaHO

Hanpumep, ecrnu nonbs3oBaTenb XOveT OToOpasuTb BbLIXOAHOE  HampsiKkeHue,

HanpAaXxeHuee LWWHbI NOCTOAHHOrO TOKa, BbIXOAHYKO 4acCcTOTy, OMOPHYK 4YacToTy W CTaTycC

BbIXOJO0B, 3Ha4eHWs 6UTOB JOMXKHbI ObITb cnegyrowumu:

But 0) 1 But 0 BuT 8| 0 But 12 1
But 1 1 BuT 5 0 But 9 0 But 13 0
But 2| 1 BuT 6] 0 But 10 0 But 1 0
BuT 3| 1 BuT 7| 0 But 11 0 But 15 0

3HaveHusa napameTpa P7.06, cOOTBETCTBEHHO, AOMKHO ObITe 100Fh.

anMe‘IaHMe: CTaTyCbl BXO40B U BbIXOo40B 0T06pa)KaIOTCﬂ B NeCATUYHOM (popmaTe.

MogpobHee cM. onucaHue P7.18 u P7.19.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa

OTobpaxeHue
napamMeTpoOB Ha gucnnee
P7.07 0-Ox1FF 0-Ox1FF OxFF
B OCT@HOBT€HHOM
COCTOSIHUM

Mapametp P7.07 onpepenseT, kakue napameTpbl 0oToOpaxalTcsd B OCTaHOBIEHHOM

cocTosHuM. HacTponku nogobHel HacTpoiikam napameTpa P7.06.

OTobpaxeHue napamMeTpoB onpegenserca Outamu 3HaveHus napameTpa P7.07, kak

rokasaHo B criegytoLeit Tabnuue:
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

But 0 OnopHas YacToTa
[BuT 1] HanpsxeHue LWMHBI NOCTOAHHOTO TOka
lm CTaTyc BxoJoB
BuTt 3| CTaTyc BbIXOJ0B
But MW HacTpoiiku
BuT 5 O6paTHas ceasb MO
BuT 6] Al1
BuT 7| Al2
BuT 8| CTyNeHU MHOFOCTYNEHYaToro perynupoBaHus CKOpocTu
BuT 9 3apesepBupoBaHoO
But 10 3apesepBupoBaHoO
But 11 3apesepBupoBaHoO
But 12 3apesepBupoBaHoO
But 13 3apesepBupoBaHoO
BuT 1 3apesepBupoBaHoO
But 15 3apesepBupoBaHoO
Kog HasBaHue OnucaHue ﬂuanasj)u HacTpotika
HacTpOMKN 3aBoga
b7 08 TeMnepaTypa 6noka 0-100.0 °C
BbINPAMUTENSA
b7 09 TeMnepaTypa 6noka 0-100.0 °C
BTU3 TpaHaucTopa
P7.10 Bepcua MO
P7.11 MoTouachl 0-655354

TeMnepaTypa 6noka BbiNpaMutens: CooblyaeT o TeMnepaType 6roka BbINpAMUTENS.

Touka cpabaTbiBaHUS 3alUThl OT NeperpeBa pasHas Ans pasHbIX UHBEPTOPOB.

TemnepaTypa 6noka BTWU3 TpaHsuctopa: CooblljaeT o TemnepaType 6noka BTU3I

TpaHaucTopa. Touka cpabaTbiBaHUA 3alUMThl OT NeperpeBa pasHas Ans pasHbIX UHBEPTOPOB.

Bepcusa MO: CoobLaeT o Bepcuun nporpaMMHoro obecnedyeHusa DSP.

MoTouvachl: OTobpaxaeT BpeMsa HapaboTku UHBepTOpa.

I'Ipumeanue: anBe,D,eHHble Bbllle NapaMeTpbl 4OCTYNHbI TONbKO And NpocMoTpa.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

OwnanasoH HacTtpoiika

Kog HasBaHue OnucaHue
HacTPOWKH 3aBoda
Tun TpeTbel ¢ kKoHUa
P7.12 0-24
HeucnpaBHOCTU
Tun npegnocnegHen
P7.13 P 0-24
HeucnpaBHOCTU
Tun nocnepHemn
P7.14 0-24
HeucnpaBHOCTU

C noMoLblo 3TUX TpexX napaMeTpoB MOXHO CHUTATb KOAbl TUMOB Tpex MnocnegHux

HeucnpaBHocTeid. MNogpoBHee cM. onucaHWs B rnaee 7.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

BbixogHas YacToTa npu |BbixogHasa 4dacToTa npu
P7.15 TekyLel TekyLel

HEeUcnpaBHOCTW. HEeUcnpaBHOCTW.

Cuna BbIxogHoro Toka (CuUna BbIXOAHOTO TokKa
P7.16 npu TekyLyen npu TekyLjen

HEeUcnpaBHOCTW. HEeUcnpaBHOCTW.

Hanpﬂ)KeHmeHa LnHe Hanpﬂ)KeHme Ha LWWnHe

NOCTOAHHOIO TOKa NpU |MOCTOAHHOINO TOKa nMpU

P7.17 . .
TekyLel TekyLel
HeucnpaBHOCTU. HeucnpaBHOCTU.
3anuck cTaTyca

GUHapHbIX BXO4OB NpU
TekyLel
HeucnpaBHOCTU.
3anuck cTaTyca 3HaueHne 6utoB

P7.18 | 6uHapHLIX BXo4oOB Npu (cnejytoljee:

TekyLeit HeucnpasHocTy || Butd |[Bur2]|But1] | Buro)
S4 | 83 | S2 | S1

1 o3HaJaeT BKMOYeHHOe

COCTOoAHME COOTB. BXoAa,

0 — BbIKMNOYEHHOE
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa

MpumeyaHue: 3HaYeHne
napamMeTpa
otobpakaercs B

OecATUYHOM chopMarTe.

3anuck CcTaTyca BbIX040B

npu TekyLjen
HeWcrnpaBHOCTK.
3HayeHne ouToB
cnegyouyjee:

but3d | but2 | But1] | BuTd
RO Y

3anuck cTaTyca BbIX040B

P7.19 npu TekyLyen
1 o3Ha4yaeT BKMHOYEHHOE
HeuncnpaBHOCTU
COCTOsIHUE COOTB.
BbIX0Aa, 0 -
BbIKMIOYEHHOE

MNpuMevaHune: 3HaYeHne
napametpa

otobpakaercs B

OecATUYHOM dhopmaTe

6.9 N'pynna napametpoB P8: PacumpeHHble napamMeTpbl

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue .

HacTPOWKM 3aBoja
P8.00 Bpems yckopeHuns 1 1.0-3600.0¢c 1.0-3600.0 20.0c
P8.01 Bpems TopmoxeHua 1 |1.0-3600.0 ¢ 1.0-3600.0 20.0c

MogpobHee cMm. onucaHue P0.08 u P0.09.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
P8.02 YacToTa Ton4ka 0.00-P0.04 0.00- P0.04 5000y
Bpems yckopeHns 3aBucuT ot
P8.03 0.1-3600.0¢c 0.1-3600.0
Tonyka moaenu
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
Bpems TopmoxeHuUs 3aBucuT ot
P8.04 0.1-3600.0 ¢ 0.1-3600.0
TOnuKa Moaenvm

3HaveHuA 1 3aBoAckue ycTaHoBKW Ans napamMeTpos P8.03 u P8.04 aHanoruyHel PO.08 u
P0.09. HezaBucnmo oT 3HayeHun napametpoB P1.00 u P1.05 nyck npu Ton4ke BbINONHSAETCA

B pexume I'IpFlMOI7I YCTaHOBKN 4acTOTbl, a TOPMOXeHWe — B pexXume TOPMOXeHUA A0

OCTaHOBKM.
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
P8.05 Mponyck 4yacToThl 0.00 - P0.04 0.00 - P0.04 0.00 Iy
LLinpnHa nonocel
P8.06 0.00 - P0.04 0.00 - P0.04 0.00 'y
nponycka yacToT

C nomMoLybto aToM HaCTpOI7IKI/I MOXHO u3beraTb BXOXAEHUA nHBepTOpa B Pe30HaHC C

Harpyskoi. Benuuuna napameTtpa P8.05 onpeaenseT LeHTp Nonockl Nponycka YacToT.

MpumeyaHue:

3HayeHus P8.06.

Ecnu P8.06 paBHo 0, (hyHKLMA NponycKa 4acTOTbl He BKNIOYaeTCo.

npu yCKOpeHUn U TOPMOKeHUU npounsBoaaTcs Ges nponycka.

OTHoLeHue 0I'IOpHOI7I 1 BbIXOAHOW YacTOT NokasaHo Ha rpachKe HUXe!

BbIxogHas yacTtoTa

YactoTa nponycka 1

A

b} % wnpwHbl nonocsl nponycka
,,l% LUIMPUHBI NONOCHI NPOMyCKa

Bpema T

PucyHok 6.16. Npachuk nponycka 4acToT.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
AmMnnuTyga konebaHui
P8.07 0.0-100.0% 0.0-100.0 0.0%
4acToThl
P8.08 CKayok 4acToThl 0.0-50.0% 0.0-50.0 0.0%
Bpems nogbema
P8.09 0.1-3600.0 ¢ 0.1-3600.0 50¢
4acToThl
P8.10 |Bpemsa nageHus vactoThl |0.1-3600.0 ¢ 0.1-3600.0 50c¢

YI'IpaBJ'IeHVIe aBuratenaMu ¢ konebaHusMU  4acToThl LUMPOKO MUCNONb3yeTCcA B
npon3BoACTBE TEKCTUNA N XUMBOIOKHa. TunoBas 3aBWCUMOCTb 4acToTbl OT BpemMeHu

npueseneHa HI/I)Ki .

‘ |
BbixogHaa L - — - _ ____ v
YacToTa

CKavoK 4acToTbl

T

AmnanTyaa KonebaHni
YacToTbl

LleHTpanbHanA
YyacTtoTa

YcKopedue B TeueHne
—————————————— - BpemeHy yCKopeHua

Bpema nageHna Bpems nogbema
YacToTbl YacToTbl
PucyHok 6.17. 'pachuk ynpasneHus gsuratenem ¢ konebaHuUsaMu 4acToThl.

Bpems 'Ir

LleHTpanbHas vyacToTa (CF) siBNAeTCS ONOPHON YacTOTON.
AmMnnuTyga konebaHui yactotbl (AW) = LleHTpanbHas vactoTta (CF) * P8.08%
Ckadok yactoTel = AMnnuTtyaa konebaxuii yactoTel (AW) * P8.08%
Bpems nogbema 4acToThl: ycTaHaBNMBaET BPEMA YBENUYEHMWS YacToTel OT MUHUMaIbHOW
[0 MakcuMmaneHoW YacToTbl Npu konebaHWsax 4acToThl.
Bpems nageHus 4acTOTbl: ycTaHaBnuBaeT BPeMS YMEHbLUEHMS 4acToTbl OT
MaKCcMMarnbHON A0 MUHUManNEBHOW YacToTel NpW konebaHnsax 4acToTsl
MpumeyaHue:
. P8.07 onpepensier cnenymloluin 4acToTHbIM AuManasoH: (1 - P8.07%) * onopHas
yacToTa < BbIxogHas yactoTa < (1+P8.07%) * onopHas 4yacTtoTa
e BbixogHas yacTtoTa nNpu KonebaHMAIX 4acTOTbl OrpaHM4YeHa BepXHUM npenenom
(P0.05) u HnxHUM npenenom (P0.06).
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
Bpems aBTomaTu4eckoro
P8.11 0-3 0-3 0
cbpoca
BpemMeHHoW uHTepBan
P8.12 0.1-100.0¢c 0.1-100.0 10c¢c
cbpoca

PyHKUMA  aBTOMaTuWveckoro cbpoca MOXeT MpPou3BOAMTE  COPOC  COCTOSAHUA
HeuncnpaBHOCTW B OMNpeAeneHHoe BpeMs 1 Yepes onpeAeneHHble UHTepBankl BpeMeHun. Ecnn
P8.11 ycTaHOBMeHO Ha HoMb, STO O3HayaeT, 4TO “aBTocOpoc” BBIKMIOYMEH U YCTpPOWCTBA
3awuTel 6yAyT aKTMBMPOBATLCA B CIly4ae BO3HUKHOBEHMWS COCTOSHWUS HEUCTIPaBHOCTH.

MpumeyaHue: HencnpaesHoctu OUT 1, OUT 2, OUT 3, OH1 n OH2 aBTOMaTu4yecku He

cbpacbiBaloTCSl.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .

HacTPOWKH 3aBoaa
P8.13 YpoBeHb FDT 0.00-P0.04 0.00-P0.04 50.00 'y
P8.14 vctepesuc gna FDT |0.0-100.0% 0.0-100.0 5.0%

Mpy AOCTMXKEHUM BLIXOAHON 4acTOTOW OMpPeAEeneHHOro ypoBHSA vacToTbl (ypoBHs FDT),
BUHapHbIl BLIXOA NepeknovaeTcsa Ha 1 A0 NafeHns YPOBHA Y4acToTbl A0 YPOBHSA ypoBeHb FDT

MUHYC — ructepesnc ans FDT, kak nokasaHo Ha PUCYHKE HUXe:
BbixoaHas yactoTa 4

YposeHb FDT ﬂ IFMCTEDGSMC ana FDT

CurHan goctuxkeHus
yposHa FDT

Bpems T'
PucyHok 6.18. YpoBeHb FDT v ructepesuc FDT.

AwnanasoH HacTtpouka

Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
0.0-100.0%
CurHan coBnageHus
P8.15 ( MakcumanbHas| 0.0-100.0 0.0%

yacToT (FAR)

yacToTa)
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EI/IHaprIVI BbIXOAHOW curHanm BKMOYaeTCs Korga BbIXOAHas YacToTa HaxoauTca B

YCTaHOBNEHHOM AWana3oHe CpaﬁaTblBaHl/lFl oT 0I'IOpHOI7I 4acToThl.

BbixoaHasn yactota 4
OnopHas vactota | A***iﬂﬂ,wanasw cpabaTbiBaHMA
777777 i N--topsa23
[ [
[ [
[ [
Lo [ n
| I I I »
| I | BpemaT
CurHan coBnageHus 4 } } } }
YactoT (FAR) | } } |
[ [
Bpema T
Ll

PucyHok 6.19. Npachuk curHana cosnageHus vacToT (FAR).

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
MoporoBoe HanpsixeHue 3aBucuT ot
P8.16 115.0-140.0% 115.0-140.0
NS TOPMOXEHMWS Moaenvm

Ecnu HanpsxeHue Ha LMHe MocTosHHOro Toka OyaeT Gonblue 3HaveHus napameTpa
P8.16, uHBepTOp HAYHET AUHaMUYeCcKoe TOPMOXeHue.
MpumeyaHue:
. 3aBoAcKaf ycTaHOBKa ANfl UHBEPTOPOB C HOMMHaNbHbLIM HanpsKeHuem 220 B -
120%.
. 3aBoAcKaf ycTaHOBKa ANfl UHBEPTOPOB C HOMMHaNbHbLIM HanpsKeHuem 380 B -
130%.
. 3HayeHus napamMeTtpa P8.16 cooTBeTCTBYeT HaNPsKeHUI0 LWUHbI NOCTOAHHOIO TOKa

npu HOMUHaNIbHOM BXOA4HOM HanpfaxeHuu.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
KoachbumuneHT ansa
P8.17 bepuy 0.1-999.9% 0.1-999.9 100.0%
CKOPOCTY BpaLleHus

[JaHHblii napameTp wucnonb3yeTcs ANA KanubpoBKM MPOMopLMOHanbHOW 3aBUCUMOCTU

haKTUYECKOW MeXaHW4eCKOW CKOpPOCTM U CKOpocTU BpaujeHus (obopoTtoB). Popmyna
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cnegyrowjan: PakTuydeckas mMexaHudeckas ckopocTb = 120 * BbIxogHas vactoTta *P8.17 /

Konun4yecTBo MontocoB ABuraTens.

6.10 M'pynna napametpoB P9: NMA-ynpaBnenue

MWL ynpaBneHMe — LUMPOKO pacnpocTpaHeHHbIl MeTo4 KOHTPOns napamMeTpoB
TeXHONOrM4eckmnx npoueccoB, TakKnx KakK pacxod, AaBneHWe wun TemnepaTtypa. |-|pI/IHLU/II'I
ynpaBneHuA 3aknvaeTcA B onpefeneHun cMeleHna Mmexay \/CTaHOBJ‘IeHHOVI BENUYNHOW U
BEMNUYMHOW MO 06paTHOI7I CBA3U, pacuyeTe BbIXO,D,HOVI 4acToTbl WHBEpPTOpa Ha OCHOBE
BeNnU4UHbI nponopunoHanbHOro YyCUneHua, BpeMeHU NHTErpnpoBaHnA n

anddepeHyupoBaHus. CM. pUCYHOK HUXe:

YcTaHoBAEHHaA

ana nng BbixoaHas

BenvumnHa T nnA N ANFOPUTM | yacroTa —
Perymposa =™ nnasneHus o

Hue

ObpaTtHas cBA3b

dunbtp F [
PucyHok 6.20. bniok-cxema NN perynupoBaHus.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWMKMN 3aBoga
0: NaHenb onepartopa
1. Al1
BbiGop ucTouHuKa 2: Al2
P9.00 YCTaHOBKU Benu4uHbl |3: KOMMYyHUWKaLUWOHHbIe 0-4 0
ana g UHTepdenchI
4. MHorocTyneH4aToe
ynpasrneHue
YcTaHOBKa BENWYUHBI
P9.01 ana MU c naHenu 0.0%-100.0% 0.0-100.0 0.0%
oneparopa
Bei6op uctouHuka gna |0: Al1
P9.02 obpatHom cBasu gnsa [1: Al2 0-3 0
nng 2: Al1+AI2
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Ownana3oH Hactpouka
Kop, HasBaHue Onucanue

HaCTpOﬁKM 3aBoaa

3: KoMMyHVKaLWOHHbIe

UHTepenchbl

[aHHble napameTpbl UCMONb3yTCA ANS Bbibopa UCTOMHWUKOB YCTAHOBKU BEMWMMWHBI ANA
MW n obpatHon cessu ans MU,
MpumeuaHue:
. YcTtaHoBNEeHHaA BenuM4nHa v BenuvMHa no odpatHon ceasu MU BbipaxarTca B
NpoueHTax.
. 100% oOT ycTaHOBNEHHOW BeNU4YMHbl cooTBeTcTBYIOT 100% OT BenUuYMHBbI MO
obpaTHOM CBA3M.
. WcTouHMKM ycTaHOBKM Benuuuubl gna MO u o6partHow cBasu ans MU0 He

OONXHbI COBNaaaTb, MHave MU perynupoBaHue OygeT HeMCNpaBHbIM.

Ownana3oH Hactpouka
Kop, HasBaHue Onucanue

HaCTpOﬁKM 3aBoaa

BbixogHas

0: nonoxmTensHas
P9.03 | xapakTepucTuka N4 0-1 0

1: oTpuLaTenbHas

ynpaeneHus

0 : nonoxutenbHasa. Korga BenuuuHa no 06paTHOI7I CBA3N Bbllle YCTAHOBNEHHOro
3HaveHusA, BbIXOAHaA 4acToTa YMeHbLlaeTcsd, Hanpumep, nNpu ynpaBneHUU KpyTALWUM
MOMEHTOM B HaMaTblBaroLUX yCTpOVICTBaX.

1: oTpuuaTenbHas. Korga BenuyuHa no 06paTHOI7I CBA3N Bbllle YCTAHOBNEHHOro
3HavYeHusA, BbIXOAHAaA 4acToTa yBenuvuBaeTCA, Hanpumep, npu ynpaBneHUU KpyTAWUM
MOMEHTOM B pa3MaTblBaroLnux yCTpOVICTBaX.

Ownana3oH Hactpouka
Kop, HasBaHue Onucanue .
HacTPOWKK 3aBoja
MponopumoHaneHoe
P9.04 0.00-100.00 0.00-100.00 0.10
ycuneHue (Kp)
Bpems
P9.05 0.01-10.00¢ 0.01-10.00 0.10¢
WHTerpuposaHus (Ti)
Bpems
P9.06 | auddepeHymposaHua [0.00-10.00c¢ 0.00-10.00 0.00c
(Td)
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ONTUMU3NPYITE pPeaKkTUBHOCTE perynupoBaHue [AaHHbIX napameTpos, paboTas ¢
chakTuyeckon Harpyskow. [ns BkniouveHus u HacTpoiviku [ ynpaBneHus BbINONHUTE
CreAytoLLyo NpoLeaypy, OTCReXnBas OTKINK CUCTEMBI:

1. BkrtouuTe M perynuposaHue (P0.03=5)

2. MakcumaneHo yBenudbTe Ko3MdUUMEHT nponopuuoHaneHoro ycuneHus (Kp), He
[0X0A5 [0 BOSHUKHOBEHWS OCLMNNALMNA.

3. MakcumarnbHO yMeHbLUMTE BpeMs uHTerpuposaHua (Ti), He 4oxo4sa 4O BO3HUKHOBEHUSA
ocLUNNALUIA.

4. MakcumanbHo yBenuyeTe Bpemsa AuddepeHumposaHusa (Td), He pgoxoasa Ao
BO3HVKHOBEHWSA OCLMNMALMNA.

BbInonHeHWe TOHKOW HacTpPOWKu:

ToHKas HacTpolika BBINOMHAETCA MOCNe OTAEMBHOTO YCTAHOBMEHMs KoHcTawT MO
perynuposaHus.

e [lopaBneHue nepeynpaBneHus
Ecnu BosHukaeT adpekT nepeynpasneHus, yMeHbelLUTe BpeMs AudcepeHUMpoBaHus 1

yBenunibTe BpeMA UHTEerpupoBaHunA.

0 peryaMposaHua
OTKAMK 4 /ﬂ‘ PEryIMp

Mocne peryaMposaHua

Bpemsa_

PucyHok 6.21. MNogasneHue nepeynpasr Bpems
e  BbicTpas cTabunusauus ynpasnexus
Ona GeicTport cTabunusauuu ynpaBrneHWs (Jaxe npu SBNEHUUM NepeynpasreHuns)

YyMeHbLUUTe BpeMs UHTErpUupoBaHuUs 1 yBenuibTe BpeMs At dpepeHLMpOBaHNS.

0 perymposaHus
OTKNUK A /D' Pery/np

Mocne peryanposBaHus

Bpema_

PucyHok 6.22. BeicTpas ctabunusauus ynpasneHus.
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. OfaBneHue HU3KoOYaCTOTHbLIX ocLUNNALN

Ecnu nepuod ocUMNnAUMiA  ANMHHee Nepuoja  AuUdepeHUMPOBaHNUs,  3HAYUT
UHTErpupoBaHuie CNLWKOM CUMbHoe. AMMNUTYAa OCLMNNALMIA YMEHBLUWTCS ¢ yBenudeHueM
BPEMEHU UHTErPUPOBaHNS.

N /,El,o perynMpoBaHus
OTKANK

AN Mocne perynuposaHus

BpeMﬂk

PucyHok 6.23. NMoaaBneHne HU3KOYACTOTHBIX OCLMNMALMNA.

e [lopaBneHue BbICOKOYACTOTHbIX OCLMUNIALUMA
Ecnu nepuvog ocUMnnALUiA KOPOTKMIA 1 OCLMNAALMI BO3HMKAIOT C NepUoAoM, Briu3kum Ko
BpeMeHU AUDPEPEHLMPOBAHUS  2HAUUT,  AUDGDEPEHLMPOBaHUE  CIIULLKOM  CUIbHOE.

AMNNUTYAE OCLMNMALMIA YMEHBLIWTCH C yMEHBLLEHUEM BPeMeHU AUt epeHLMpOBaHUS.

[Jo peryanposaHua
'

ormk />Y\/\
\Vav/

N

Mocne perynMposaHus

Bpems

PucyHok 6.24. NMogaBneHWe BbICOKOYACTOTHBIX OCLIUMNSALUNA.
Ecnu amnnuTyga ocLMnnAauuMin He yMeHbluaeTcs Aaxe npu yctaHoke O AnA BpemeHU
anddepeHLympoBaHmns, nMbo yMeHbLUMTE NpPonopLMoHansHoe ycuneHue, nubo ysenuybte
KOHCTaHTy BpeMeHu 3agepxku M perynuposaHus.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKH 3aBoaa
P9.07 Liukn 3amepa (T) 0.01-100.00 ¢ 0.01-100.00 0.10c¢c
P9.08 | OrpaHuyeHune cMeleHus (0.0-100.0% 0.0-100.0 0.0%

Liukn samepa T onpegenseT BpeMs onpefeneHUs BenuuuHbl no obpaTHou cesasum. [N

PerynaTop paccuuTbiBaeT ofiHy BeNMUYMHY Ha LuUKn 3aMepa. Yem Gonblue LMKN 3aMepa, Tem
MeareHHee OTKIMK.
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OrpaHu4eH1e CMeLLeHua — ycTaHoBKa AOMyCTUMON pasHuLl YCTaHOBIIEHHOTO 3HaYeHUs
U 3Ha4eHus no obparHoli cBs3u. MU perynupoBaHue npekpaLjaeTcs Npy cobnofeHnn 3Toro
orpaHudeHns. [MpaBuibHas YyCTaHOBKA [JaHHOro napameTpa YMyyllUdT XapakTepucTuKu
TOYHOCTU U CTAaBUNBHOCTU Ha BbIXOE CUCTEMBI.

A .
Benuy no obpaTtHoli cBA3N

OnopHas yacToTa

I
\
b
b
I
[
T ‘ »
by
A } |
BbixoaHasA yacToTta Ll | }
I !
i by |
Bpema T
PucyHok 6.25. OTHOLLEHUA orpaHUYeHUs CMELLEHNSA U BLIXOAHOW YacToThl.
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKM 3aBoja
Mopor noTepu obpaTtHom
P9.09 0.0-100.0% 0.0-100.0 0.0%
CBA3N
Bpems 3agepxku
P9.10 onpegeneHus notepu [0.0-3600.0 ¢ 0.0-3600.0 10c¢c
obpaTHom cBA3M

Ecnu 3HayeHne no obpaTHoON cBA3W HeMpepbIBHO HUXe P9.09 B TeueHune BpeMeHu P9.10,
VHBEPTOp BKOYaET curHanusauumio notepu obpartHon cessu (PIDE).
Mpumeuanue: 100% ot P9.09 paBHo 100% ot P9.01.

6.11 Ipynna napametrpoB PA: MHorocryneHyatoe perynupoBaHue

CKOpPOCTH

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKM 3aBoja
CTtyneHb
PA.00 MHorocTyneHyatoro  (-100.0-100.0% -100.0-100.0 0.0%
ynpasneHus 0
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OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

CTyneHb
PA.O1 MHorocTyneHyatoro  (-100.0-100.0% -100.0-100.0 0.0%

ynpaBreHua 1

CTyneHb
PA.02 MHorocTyneHyatoro  (-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHusa 2

CTyneHb
PA.03 MHorocTyneHyaTtoro  |-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHusa 3

CTyneHb
PA.04 MHorocTyneHyaTtoro  |-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHus 4

CTyneHb
PA.05 MHorocTyneHyaTtoro  |-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHua 5

CTyneHb
PA.06 MHorocTyneHyaTtoro  |-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHus 6

CTyneHb
PA.07 MHorocTyneHyatoro  (-100.0-100.0% -100.0-100.0 0.0%

ynpaBneHua 7

MpumeuaHue:

. 100% cTyneHn MHorocTyneH4yaToro ynpaeneHUs X COOTBeTCTBYeT MakcUManbHoOMN
yacTtote (P0.04).

e Ecnu 3HauyeHMe cTyneHUW MHOrocTyneHYaToro ynpaBneHUs X oTpuuaTenbHo,
HanpaBneHuWe 3Toro wara obpaTHoe, B UHOM cliy4ae — npsiMoe.

e  MYHKUMA MHOrocTyneHYaToro perynupoBaHUs CKOPOCTM WMeeT HaUBbICIIWIA
npuopurteTt
BeiGop lara onpeaensetcA KoMGUHaLpeld COCTOSAHUS KIMeMM MHOrocTyneH4YaToro

perynupoBaHus ckopocTu. CM. NpuBefeHHbIe HUXe PUCYHOK U TaBnuLly.

BbIxoaHas uactota
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BbixogHas a
yacToTta

S1

82

MA

@®

MA

83

sS4

[vel
vS ve ve

=
>

PucyHok 6.26. CxeMa MHOroCTyneH4YaToro perynvpoBaHus CKOPOCTH.

Knemma | UcTo4HUK curHana McTOYHMK curHana McTOYHUK curHana
MHOrOCTYNeH4YaToro | MHOrocTyneH4aToro | MHoroctyneH4aToro
Llar ynpaeneHus 1 ynpaeneHus 2 ynpaeneHus 3
0 BbIKN. BbIKN. BbIKN.
1 BKN. BbIKN. BbIKN.
2 BbIKN. BKN. BbIKN.
3 BKN. BKN. BbIKN.
4 BbIKN. BbIKN. BKN.
5 BKN. BbIKN. BKN.
6 BbIKN. BKN. BKN.
7 BKN. BKN. BKN.
6.12 N'pynna napametpoB PB: ®yHKuMMN 3aWUTDI
AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
0: BblkntoyeHo
1: HopmanbHbIn
Sawura
3nekTpoaBMraTens
PB.00 anekTpoABuraTens ot 0-2 2
2: QnekTpoasuraTens ¢
neperpysku
4acTOTHbIM
perynupoBaHuem

1: Ona HOpManbHbIX aBuratenen 4Yem Huxe CKOPOCTb, TeM XyXe oxnaxgeHue. Ha

OCHOBaHWWN 3TOro, ecnn BbIXOAHAA 4YacToTa OnycKaeTCcA Huxe 30 rLl, WHBEPTOP yMeHbLUaeT

MOopOor 3aLuThbl OT Neperpysku.
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2: Tak kKkak oxnaxgeHue SﬂeKTPO,D,BMFaTeﬂeVI C YacCTOTHbIM perynuposaHuemMm He

onpegensieTcs YacToTOMl, NOpor 3alyuUTbl OT Neperpysku He TpebyeT perynupoBaHus.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoaa
3awyura gsurarens ot
PB.01 20.0%-120.0% 20.0-120.0 100.0%
neperpysku Mo Toky
Bpemsad 70% 100%
Cnna ToKa 3awmTbl
ABUraTena oT neperpysku
IMUH F--——x-----9

no TOKy

»

140%

Ll
200% Cuna Toka

PucyHok 6.27. KpuBble 3alyuTbl ABUraTens oT neperpysku no Toky.
3HaveHne MoxeT BbITe paccuMTaHo no cregytolei popmyne:
Cuna Toka 3awuTa pAsBuratens OT nNeperpyskn = (HOMWHanbHbIA TOK ABuratens /
HOMWHanbHLIA TOK MHBepTOopa) * 100%

MpumeyaHue:
e  OTO0T MapamMmeTp OObIYHO MCMONb3yeTCH B Cryvasnx, Koraa HOMMHanNbHas MOWHOCTb
MHBepTOpa Bbille HOMUHaNbHON MOLLHOCTHU 3neKTpoABUraTens.

. Bpemsa 3awuTtbl ABuratens ot neperpysku: 60 ¢ npu 200% ot HOMUHaNbHOro TOKa.

MNoapoGHee CM. pUCYHOK Bbllue.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue .
HacTPOWMKMN 3aBoga
Mopor ansa cyHKUNn

PB.02 3awuTsl OT 70.0-110.0% 70.0-110.0 80.0%

cpabaTbiBaHum
3aBMCMMOCTb OT YacToTbl

PB.03 |ana cdyHkyuu 3awmTel oT |0.00 MNy—-P0.04 0.00 —-P0.04 0.00 Iy

cpabaTbiBaHum

Ecnn napameTtp PB.03 yctaHoBrneH Ha 0, dyHKUMSA 3awWuTbl oT cpabaTbiBaHUi He
paboTaeT.

®YHKUMA 3alUTbl OT cpaGaTbiBaHWil NMO3BONAET UHBEPTOPY BbIMOMHATE CTabunMsaumio

(KOMI'IeHCﬂLU/IPO) HU3KOro HanpAXeHWA, Korga HanpAaxXeHue LWWHbl MOCTOAHHOIo TOoKa najaeT
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Huxe ypoBHs PB.02. UHBepTOop MoXeT npodonxuTe paboTy 6e3 cpabaTbiBaHus 3awuTbl
nyTeM yMeHbLUEHWS BLIXOAHOW YacTOTbl U 3HEPrun 06paTHOM CBA3MN C S1eKTPOABUraTenem.
Mpumeuanue: Ecnu BennunHa PB.03 cnuwkom 6onbluas, 3Heprua oopatHon CBA3MN
c anekTpoaBurateneMm OyaeT cnukoM OonblioW M MoxeT cpaboTaTb 3awmra oT
nepeHanpsikeHus. NMoatomy ycraHaBnusante PB.03 B cooTBeTcTBUM C hpaKTU4YeCKOMN

Harpy3Koi U ee MHepLUMOHHOCTbIO.

AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue 5
HacTPOWKM 3aBoja
3awura oT 0: BblkntoveHo
PB.04 0-1 1
nepeHanpskeHus 1: BKrtoyeHo
Mopor 3awuTel oT 380 B:130%
PB.05 110-150% 110-150
nepeHanpskeHus 220 B:120%

Bo Bpemsi TOPMOXeHMs chaKkTMyeckasi CKOPOCTb TOPMOXEHUS MOXeT ObiTb HuxXe
BbIXOAHOI 4YacToTbl MHBEPTOpa M3-3a MHEPLIMOHHOCTU Harpysku. Mpu 3ToM anekTpoaBUraTenb
OyneT oThaBaTb SHEPrUo MHBEPTOPY, YBENIMUMBAS HanpsXeHue Ha LUMHEe MOCTOSIHHOIO TOKa.
Ecnu He npeanpuHUMaTh HUKaKWX AelCTBMA, To cpaboTaeT 3aljuTa OT MepeHanpsKeHus
VHBepTOpAa.

Bo Bpemsi TOPMOXEHUA WHBEPTOP W3MepseT HanpskeHue LUMHbI MOCTOSHHOrO Toka U
cpaBHMBaeT €ro cO 3Ha4eHWeM ropora 3aluTbl OT MepeHanpsxkeHus. Ecnu HanpsixeHue
LUMHbI MOCTOSHHOrO TOoKa OKasblBaeTcd Bbile PB.05, uHBepTOop nNpuocTaHaBnuBaeT
yMeHbLUeHWe BBIXOAHON YacToThl. Korga HanpskeHue ctaHoBuTcst HUxe PB.05, TopMoxeHue

npoaonxaeTcAd, Kak NoKa3aHO Ha PUCYHKe HUXe.

BbixoaHoe A
HanpsaeHue

I'Iopor aBTOMaTu4vecKoro
orpaHn4yeHnA HanpaxeHunA

<

BDEI\AH T

BbixoaHasn
yacToTa

BDEI\AH T

PucyHok 6.28. ®yHKLMA 3aluUThl OT NepeHanpsxeHus.
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AwnanasoH HacTtpouka
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoaa
G mopenb:
Mopor aBToMaTU4eCKoro 160%
PB.06 50-200% 50-200
orpaHuM4YeHusi Mo ToKy P mogene:
120%
YMeHbLUEeHNEe nopora
PB.07 | orpaHuveHus no Toky B [0.00-100.00 My/c 0.00-100.00 | 10.00 lNyc
3aBMCUMOCTM OT YacToThl

ABTOMaTW4ECKOE OrpaHuYeHue Mo TOKy MO3BOMAET OrpaHuYMBaTe B PeXMMe peanbHoro
BPEMEHW TOKM MHBEPTOPAa HWXEe MOPOroBOW BeNUYWHBI, onpegensemon PB.06, Takum
obpasom npefoTepaljas cpabaTebiBaHMe 3alWUTEl MHBEPTOpa OT UMMYSbCHOW Meperpysku no
TOKy. PYHKLMA ocobeHHO nonesHa Ans cdep NPUMEHEHUsA C BbICOKOW UHepLe Harpy3ku nnu
CO CTyNeH4YaTbIM USMEHEHWEM HarpysKku.

BenuyvHa PB.06 BlpaxaeTcs B hopme NpoLieHTa 0T HOMUHANBHOro Toka MHBepTopa.

PB.07 onpepensieT yMeHbLUEHWE MOpora OrpaHWYeHus no TOKYy B 3aBUCMMOCTU OT
4acToTbl MPU akTUBHOCTU pyHKUMKU. Ecnu BenuumHa PB.06 oyeHb Mana, mMoxeT cpaboTaTb
3awurta oT neperpysku. Ecnn cnuiikom 6onbluas — vyactoTa OyAeT M3MEHATLCH O4eHb PE3KO U,
Kak crnefcTBue, 3Heprus obpaTHoW CBA3W ¢ anekTpoaBuraTenieM 6yaer cnuvwkom GonbLion n
MOXeT cpaboTaTe 3awjuTa OT nepeHanpsxeHus. PYHKUMS Bceraa akTWBHA B npolecce
YCKOPEHMS N TOPMOXKEHUS.

MpumeyaHue:

e Bo Bpems aBTOMaTM4yecKOW YCTAHOBKM OrpaHUYeHUs CWbl TOKa BbIXoAHas
YacToTa MHBepTOpa MOXeT W3MeHUTbCHl. PekomeHayeTcs He BKnw4YaTb 3Ty
YHKLMIO NPy HEO6XOAUMOCTHU CTabNUNbHON BbIXOAHON YacTOThl

e Bo Bpems aBTOMaTM4yecKoW yCTAHOBKM OrpaHMYeHMUs Cuibl TOKA, ecnu Benu4ynHa
PB.06 cnuwkom maneHbKas, neperpy3soyHas cnocobHOCTb MU3MEHUTCS B MEHbILYI0
CTOPOHY.

CM. PUCYHOK HUXE.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

BbIxoAHOM TOK

MNopor aBToMaTuyeckoro
OrpaHN4eHun Cnbl TOKa

Bpema T

BbixogHan
Yactota

Onpegennaetca napametpom PB.07 BEeMﬂ T

PucyHok 6.29. ®yHkUus sautsl oT CBerTOKOB.'

6.13 N'pynna napameTtpoB PC: MNocnenoeaTtenbHble MHTEP(EeNChI

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
PC.00 Ajapec ycTpoiicTBa 1-247 0-247 1

[aHHblii napaMeTp onpeaenseT agpec BegoMoro (slave) ycTpoiicTBa Ansl KOMMYHUKaLMK

¢ Beaywum (master). 3HaveHue “0" o3Ha4aeT LUMPOKOBELLATENbHbIN afpec.

OwnanasoH HacTtpoiika

Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
0: 1200 6oa
1: 2400 6op
Bbi6op ckopocTb
2: 4800 6oa
PC.01 nepejayun faHHbIX B 0-5 3
3: 9600 6oa
6oaax
4: 19200 6op
5: 38400 60p

[JaHHblil NapameTp onpeAenseT ckopocTb MepeAayu AaHHbIX AN CBA3U Mo NpoTokomny
nocnegoBaTeNlbHOro KOMMYHUKALMOHHOIO UHTepdeiica.
MpumeyaHue: CkopocTb Mepedauu AaHHbIX B 6odax Bedywero U BedoMoro

YCTpOWCTBa AONMXHa 6bITb 04UHaKOBOM.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
PC.02 dopMaT AaHHbIX 0-17 0-17 0

JaHHblii  napameTp onpefenseT opMaT AaHHbIX AnS CBS3M MO MpOTOKomMy

nocnefosaTenbHOro KOMMYHUKaLMOHHOIO MHTepcbel?lca.
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

0o N O O AW N = O

- a4 A a A a o ©
o 00 A W N = O

:RTU, 1 cTapToBbIil 6UT, 8 BUT AAHHBIX,
:RTU, 1 cTapToBbIil 6UT, 8 BUT AAHHBIX,
:RTU, 1 cTapToBbIil 6UT, 8 BUT AAHHBIX,
:RTU, 1 cTapToBbIil 6UT, 8 BUT AAHHBIX,
:RTU, 1 cTapToBbIil 6UT, 8 GUT AAHHBIX,

:RTU, 1 cTapToBbIil 6UT, 8 BUT AAHHBIX,

. ASCII, 1 cTapToBbIl 6UT, 7 BUT AaHHbIX,
. ASCII, 1 cTapToBbIl 6UT, 7 BUT AaHHbIX,
. ASCII, 1 cTapToBbIl 6UT, 8 BUT JaHHbIX,
. ASCII, 1 cTapToBbIl 6UT, 8 BUT JaHHbIX,
- ASCII, 1 cTapToBbIl 6UT, 8 BUT AaHHbIX,
- ASCII, 1 cTapToBbIl 6UT, 8 BUT AaHHbIX,

. ASCII, 1 cTapToBbIl 6UT, 8 BUT JaHHbIX,

HET NPOBePKU Ha YeTHOCTb, 1 CTOMOBLIN BUT.
npoBepkKa Ha YeTHOCTb, 1 CTOMOBLIV BUT.
NnpoBepKa Ha HeYETHOCTb, 1 CTOMOBLI BUT.
HET NPOBEPKU Ha YeTHOCTb, 2 CTOMOBLIX BUTa.
NpoBepKa Ha YeTHOCTb, 2 CTOMOBLIX 6UTA.
NpoBepKa Ha HEYETHOCTb, 2 CTOMOBLIX 6UTA.

. ASCII, 1 cTapToBblif 6UT, 7 BUT AaHHBIX, HET NPOBEPKU Ha YETHOCTL, 1 CTOMOBLIV BUT.

- ASCII, 1 cTapToBbIiA 6UT, 7 BUT AaHHbIX, MTPOBepKa Ha YeTHOCTb, 1 CTOMOBLIA BUT.

- ASCII, 1 cTapToBbIii 6UT, 7 6BUT JdaHHbIX, TPOBepPKa Ha HEYETHOCTb, 1 CTOMOBLIA BUT.

- ASCII, 1 cTapToBblii 6UT, 7 BUT JdaHHbBIX, HET NPOBEPKU Ha YETHOCTb, 2 CTOMOBLIX BUTA.
NpoBepKa Ha YeTHOCTb, 2 CTOMOBLIX 6UTA.
NpoBepKa Ha HEYETHOCTb, 2 CTOMOBLIX BUTa.
HET NPOBePKU Ha YeTHOCTb, 1 CTONOBLIA BUT.
npoBepKa Ha YeTHOCTb, 1 CTOMOBLIV 6UT.
NpoBepKa Ha HEYETHOCTb, 1 CTOMOBLIV BUT.
HET NPOBEPKU Ha YeTHOCTb, 2 CTOMOBLIX GUTA.

NpoBepKa Ha YeTHOCTb, 2 cTonoBLIX 6uUTa.

17: ASCII, 1 cTapToBbIii 6UT, 8 BUT faHHbIX, MPOBepKa Ha HEYETHOCTL, 2 CTOMOBLIX BUTa.
OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue
HacTPOWKH 3aBoda
Bpems sagepxku
PC.03 YCTaHOBKU CBA3U 0-200 mc 0-200 5mc
(«MHTepBan TULLMHBI»)

I'IapameTp MOXeT Wucnonb3oBaTbCA ANA YCTAaHOBKUW BpeMeHU OTKINUKa (((I/IHTepBaJ'Ia

TULMHBI») ANSA ycTaHOBKM Beayllero (master) ycTpoiictea MODBUS. B pexume RTU

CbaKTI/I‘-IecKOE BpeMA 3afepXKNU OONXKHO ObITb He MeHbLLe BpeMeHU nepenavu 3.5 cMMBOIOB;

B pexuMe ASCII - 1 mc.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
3apepxka 4o
P 0.0: BulkntoveHo
PC.04 OTKIMHOYEHUA CBA3N 0-100.0 00c
0.1-100.0¢
(Taiim-ayT)
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Korpa aTa BenuyuMHa ycTaHoBMeHa Ha 0, aTa cyHKUMA AomkHa BbiTh BblkMtoveHa. Ecriv
OTCYTCTBUE CBA3W AMNUTCS AOMblUe, YeM HEHyNeBoe 3HadyeHue napameTtpa PC.04, uHBepTOp

BKIHOYUT CUrHanum3aumio owmbku cesasu (CE).

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

0: CurHanusauus u
OCTaHoB ABMUraTens B
pexume cBo60AHOrO
WHEPLIMOHHOIo
BpaLleHus

HelictBue npu owmbke (1: HeT curHanusauum n
PC.05 0-3 1
cBS3U npoAonkeHue paboTsl
2: HeT curHanusauumu u
ocTaHoB cornacHo P1.05
(ecnn P0.01=2)

3: HeT curHanusauumu u
ocTaHoB cornacHo P1.05

0: MMpu owwnbke cBA3M WHBepTop BkMYaeT curHanusauyuwo (CE) U ocTaHaBnuBaeT
ABuraTernb B pexume cBO60AHOr0 MHEPLIMOHHOTO BpalleHuUS.

1: Mpu ownBke CBA3U UHBEPTOP NPOUTHOPUPYET OLLUMBKY U MPOJOMXKUT paboTy.

2. lpu owwubke cBsAsu, ecnu PO0.01=2, uHBepTop 6e3 BKMOYEHUSA CcUrHanusaLuu
OCYLLeCTBUT OCTaHOB B pexuMe, onpedereHHoM napameTpoMm P1.05. UHaye wuHBepTop
NMPOUrHOPUPYET OLLNGBKY.

3: Mpu owmbke cBASU UHBEPTOp 6€3 BKMIOYEHUS CUrHanM3auuMu ocyLlecTBUT OCTaHOB B

pexume, onpeaeneHHoM napameTpom P1.05.

OwnanasoH HacTtpoiika

Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
Paspsag eanHuy Ha
aKpaHe
0 = 3anuck nocrie oTeeTa
PC.06 OTBeTHble AeicTBUA |1 = sanuck 6e3 oTBeTa 0-1 0-1

Paspsig AecATKoB Ha
aKkpaHe

0: onopHas BenNuU4nHa He
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kog

HasBaHue

OnucaHue

OwnanasoH

HacTpoOWMKKN

HacTtpoiika

3aBoja

coxpaHAaeTcAa npu

1: ornopHasa BennynuHa

coxpaHAaeTcAa npu

BbIKNMKOYEHUN NUTaHUA.

BbIKNMKOYEHUN NUTaHUA.

0 = 3anuck nocrie oTBeTa

1 = 3anuck 6e3 oTBeTa

nuTaHnAa

1 = coxpaHsaeTcsa

0= onopHada eenu4nHa He
CoxXpaHdAeTcAa Npu BbIKNOYEHUN

PucyHok 6.30. 3Ha4yeHue PC.06.

A: paspsag, efVHUL, Ha aKpaHe.

B: paspsi [AecsATKOB Ha aKpaHe.

6.14 Npynna napametpoB PD: BcnomorartenbHble (pyHKUUU

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTpoWKu 3aBoga
Huako4acToTHBI nopor
PD.00 noaasneHus 0-500 0-500 5
ocLUNNALuMiA
Bbicoko4acToTHIN nopor
PD.O1 noaasneHus 0-500 0-500 100
ocLUNNALuMiA

dyHKUKMA paboTaeT Tonbko Toraa, korja PD.04 ycTaHoBneH Ha 0. YeM MeHbLUe 3HavYeHUA

PD.00 1 PD.01, TeM cuneHee 6yaeT accbekT NojaBrneHuUs.
MpumeuyaHue: BonbIWMHCTBO aneKkTpoABUratenei UMeT OCLUUNASALMMN CUNbl TOKa

npu onpegeneHHbIX 4YacTtoTaxX. HaCTpOﬁTe 3TU NapamMeTpbl ANA YMeéHbleHUA TakKux

ocUMUNNALUR.
OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
AMnNnuTyda nogaBreHuns
PD.02 . 0-10000 0-10000 5000
ocLUNNALuMiA
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

[aHHblii napameTp Ucnonb3ayeTcsl ANA onpedeneHus YPOBHA NofaBneHus ocLUnnaLuii.

Ecnu sHayeHue napameTpa PD.02 6ydeT cruwkoM 6onblUMM, 3TO MOXET MpPUBECTU K

neperpyske WHBEPTOpa MO TOKY. 3HaueHne pekoMeHOQyeTca HeMHOro YymMeHblwaTtb And

MOLLHBIX ABUraTenei U HaoGopoT.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
Pamku nogaeneHus
PD.03 . 0.0-P0.04 0.0-P0.04 125y
ocLUNNALuMiA

Ecnu BbixogHas YacToTa Bbiwe PD.03, gelicTBytoueid BenuuuHoii 6yaet PD.00, nHave —

PD.O1.
OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
MoaaBneHus 0: BkntoveHo
PD.04 . 0-1 0
ocLUNNALuiA 1: Bblkrno4YeHo

|-|pl/l ManbIX Harpyskax anekTpoaBuraTenb Bcerga UMeeT ocuunnaumn

CUNbI TOKa, 4YTO

MOXET MpUBOAUTb K HeWcrpaBHol paboTe M daxe Meperpyske Mo Toky. [NoapoGHee cM.
OnucaHue PD.00-PD.03.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue
HacTPOMKU 3aBoja
0: WM pexum 1
PD.05 Pexum LLINUM 1: LUAM pexum 2 0-2 0
2: WM pexum 3
OcobeHHOCTU KaX[oro pexuma npuseaeHsl Huxe:
LLlyM Ha Hu3kux | LLlym Ha BbICOKMX
Pexumbi MpumeuaHue
yacToTax YyacToTax
LM pexum 1 Huskuin Bricokuit
HeobxoA4uUMO yMeHbLUeHUE
LM pexum 2 Huskuin MOLLHOCTMU B CBSA3U C
yBeNnu4yeHUAMU TeMnepaTyphbl
. MoxeT 6onee scpekTUBHO
LM pexum 3 Bbicokui
noAasnATb OCLMMNALMM
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTpOWMKN 3aBoga
0: MaHenb onepatopa
1. Al1
2: Al2
PD.06 YcTaHoBka kpyTawero |3: Al1+AI2 05 0
MOMEHTa 4: MHorocTyneHyaTtoe
perynupoBaHue
5: KoMMyHUWKaLMOHHbIe
UHTepdeics
YcTaHoBKa KpyTsLyero
PD.07 MOMeHTa ¢ NaHernu -100.0%—-100.0% 100.0-100.0 50.0%
oneparopa

Mpu paboTe ynpaBrneHUs KpyTALWUM MOMeHToM, ecnu Tset > Tload, To YacToTa 6ydeT
NMOCTOSIHHO Bo3pacTaTb A0 LOCTUXEHUS BEepPXHel MoporoBoli YacToTl. Ecnn Tset < Tload,
YacToTa 6yAeT MOCTOSAHHO YMeHbLUAaThCA A0 AOCTUXKEHUS HWXHEW MoporoBol 4acToTbl.
NHBepTOp MOXeT paboTaTb Ha KakoW-nubo YacToTe MexAy BepxHell U HUXHENA NOporoBsIMUN
YacTtoTaMu TonbKo Toraa, koraa Tset = Tload.

Pexum ynpaBneHWs KpyTAWMUM MOMEHTOM MOXET ObITb TMepekroYeH Ha pexum
ynpaeneHUs ckopocTbio U HaoBopoT.

= [lepekntoyeHUe C MOMOLLYBIO MHOTOGYHKLMOHaNbHLIX knemMM: Hanpumep, ecnu

BKIIOYEHO yrpaBneHue KpyTawuMm MoMeHToM (P0.00=2), UICTOUYHUKOM curHana Ans
KpyTALWero MoMeHTa gBnseTcsa Bxod Al1, sHauyeHue yHKUMU ANA KNeMMbl S5
ycTaHoBneHo Ha 20 (YnpaBneHWe KpyTAWMM MOMEHTOM BhlkModeHo). Korga S5
aKTUBHO, PEXWUM ynpaBrieHWs KPyTALMM MOMEHTOM MNeEPEKNoYUTCA Ha Pexum
ynpaeneHUs ckopocThio.

= [lpu paboTe ynpaBneHWs KPyTALMM MOMEHTOM HaxaTWe Ha KHOMKY

aBTOMaTMYECKW NEPEKMIOYUT Ha PEXUM YNpaBneHUs CKOPOCThIO.

Ecnu napameTp ynpaBneHus KpyTALWMUM MOMEHTOM MOMOXUTENbHLIA, UHBEpTOp GyaeT
ynpaenATe NPAMbLIM XO40M ABUraTens, B NPOTUBHOM crlydae — 06paTHbIM (PEBEPCOM).

MpumeuaHue:

e [lpu paboTe B pexuMe ynpaBneHUs KpyTALWUM MOMeHTOM BpeMs YCKOpeHUs He
3aBUCUT oT NapameTpa P0.08.
. 100% A[nga KpyTquiero MoMeHTa cooTBeTcTBYHT 100% ot P3.07 (orpaHuuyeHue

KpYTALLEro MOMeHTa).
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Hanpumep, ecnum MCTOYHUKOM CUrHana [Ana KpyTdAlero MoMeHTa ABNSAETCA MaHenb
oneparopa (PD.06=0), PD.07=80% u P3.07=90%, To:
dakTuveckas ycTaHoBKa KpyTALero MomeHTa = 80% (PD.07) * 90% (P3.07) = 72%.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda

0: MaHenb onepatopa
1: Al

2:AI2
Bbi6op BepxHero
PD.08 3: MHorocTyneHyatoe 0-4 0
orpaH/WYeHusa no YacToTe
perynuposaHue
4. KoMMyHUWKaLMOHHbIe

UHTepdeics

100% gns sToro napameTpa cooTBeTcTBYeT 100% oT P0.04 (MakcuMankHasa YactoTa).
Mpu paboTe B pexume ynpaBneHUs KPyTALUM MOMEHTOM BbIXOAHasd YacToTa MOXeT

perynmposatbCca NSMeHeHNeEM BEPXHEro orpaHU4eHna HYacToThl.

OwnanasoH HacTtpoiika
Kog HasBaHue OnucaHue .
HacTPOWKH 3aBoda
ABTOMaTU4eckas 0: BkntoveHo
PD.09 | ycTaHOBKa orpaHudeHus (1: BbikntoveHo npu 0-1 0
cUnbl Toka NOCTOAHHOMN CKOPOCTK

ABToMaTudeckasl  ycTaHOBKa  OrpaHUYeHWUsl CcUnbl  Toka  Ucronb3yeTcd  Ans
NpeAoTBpalleHus cpabaTbiBaHUA 3alyuUTbl WHBEpTOpa OT CBEPXTOKOB MPU UMMYMbCHBIX
neperpyskax no Toky. ®yHKUMS ocobeHHo MomnesHa ANd cdep NPUMeHeHUs ¢ BbICOKOI
UHepLUEN Harpysku Unu co cTyneHYaTbiM U3MeHeHWeM Harpyaku. OyHKUMA Beerda akTUBHa B
npoLiecce YCKOPeHUs! U TOPMOXEHUS.

MNpuMeuaHne: Bo BpeMs aBTOMaTMYecKoil YCTaHOBKM orpaHUYeHUs CUNbI Toka
BbIXOJHas YacToTa UHBepTOpa MoOXeT U3MeHUThCA. PekoMeHayeTca He BKNoYaTb 3Ty

¢ YHKUMIO NpU HeOBXOAUMOCTU CTaBUNbLHOM BLIXOAHOM YacTOThI.

6.15 Mpynna napametpoB PE: 3aBoackue HacTpoMKu
B paHHoll rpynne coBpaHbl 3aBofckne HacTpoliku. MNMonbsoatento HE PA3PELLAETCAH
peAaKkTUpoBaThk 3TU HACTPOIKK, Tak Kak 3To MOXeT NMPUBECTU K HEUCMPaBHOCTU UMK NoMoMke

UHBepTOpa.
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

7. NTOUCK U YCTPAHEHUE HEUCMNPABHOCTEM

7.1 Mounuck n yctpaHeHUe HeucnpaBHOCTEN MO KoAYy HEMCNPABHOCTU

Kog
Tun ownMGKM Mpuuunxa PelweHune
owuéKn
HeucnpasHocTb
1. Cnuwkom Maroe BpeMs
OUT1 | BTUS TpaHsuctopa
YCKOPEHUSA/TOPMOXKEHUA 1. YBenuybTe BpeMsA
Ha ¢pase U
2. HeucnpasHocTs BTU3 YCKOPEHUSA/TOPMOXKEHUA
HeucnpasHocTb
MoZyn4. 2. 3anpocuTe noAAepxKKY.
OUT2 | BTWUS TpaHsuctopa
3. HeucnpaBHocThb, 3. MNpoBepbTe BHeLLHee
Ha ¢ase V
BbI3BaHHaa nomexamu. obopyaoBaHuWe U ycTpaHuTe
HeucnpasHocTb
4. HenpaBunsHoe noMmexu.
OUT3 | BTWUS TpaHsuctopa
3aseMreHue.
Ha pase W
Meperpyska no Toky 1. KopoTkoe 3amblkaHue, 1. MpoBepbTe, He
OC1
MPU yCKopeHNH MexaydasHoe unu Ha noBpexXAeH MU ABUraTens,
3eMrio, Ha BbIXOAe He W3HOLUEHa N nsonauma
ﬂeperpy3|(a no Toky NHBEpTOpa. 1 He noBpexaeH nn kabenb.
ocC2
npu TopMoxeHun  |2. CnntkoM GornkLuas 2. YBenuybTe BpeMs
Harpyska unu crmLKom YCKOPEHUS/TOPMOXKEHUSA Un
Marnoe BpeMs BbIGEpUTE NHBEPTOP C
Meperpyska Mo TOKY |yckopeHUs/ TOPMOKEHNS. GonbLueil eMKOCThIO.
0c3 Mpu paboTe ¢ |3, Henoaxoasiyast BonbT-  |3. MposepkTe U
nocToAHHOU yacToTHas XxapakTepucTuka. [oTperynupyiiTe BonbT-
ckopocTkio 4. Peskue UaMeHeHUs YacTOTHYH XapaKTepuUcTuKy.
Harpysku. MpoBepbTe Harpysky.
MepeHanpsxeHne 1. YBenuybTe BpeMsA
1. Cnuwkom Maroe BpeMs
ov1 no Toky npu TOPMOXeHUs unu
TOPMOXEHUS U1 .
ycKkopeHun yCTaHoBUTE TOPMO3HOIA
pereHepupoBaHHas sHeprus
MepeHanpsaxeHue pesucTop.
ABuraTens criuwkom
ov2 no Toky npu 2. YMeHbLUNTE BXOAHOE
6onbLuas.
TOPMOXeHUN HanpsxeHue [0
2. Cnu1LUKkoM BbICOKOE
MepeHanpsaxeHue COOTBETCTBUA
oVv3 BXOAHOE HarpsXeHue.
o Toky npu paboTe HOMUWHarbHbBIM
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kog
Tun ownMGKM Mpuuunna PelweHune
owu6kn
C NOCTOAHHOI XapakTepucTukam.
cKopocThio
1. PaspbIB chasbl IUTaHUA.
2. KpaTkoBpeMeHHoe
ncyesHoBeHMWe NMUTaHUS.
Huskoe HanpsxkeHue
3. OTcyTcTBUe KOHTakTa Ha |[poBepbTe BXogHoe
uv LLUMHBI NOCTOAHHOIO
Knemme nojeoAa NUTaHWSA.  |MUTaHWE U NMPOBOAKY.
Toka
4. Cnviikom Bonblune
konebaHus HanpsaxeHUa
nuTaHuA.
1. MpogonxuTensHas
paboTa gBuratens ¢
BonbLUOI Harpyskol Ha 1. Beibepute
Manblx obopoTax anekTpoABUraTens ¢
2. HecooTBeTcTRYOLWas YacTOTHLIM yrpaBneHueMm.
BOMbLT-4acToTHas 2. MNpoBepbTe U
Meperpyska .
OoL1 XapakTepucTuka oTperynupyinTe BomnbT-
anekTpoaBUraTens .
3. HecooTBeTcTRYIOLMIA YacTOTHYIO XapaKTepuUCTUKY.
nopor sawutsl oT 3. MNpoBepbTe U
neperpysku gsurarens oTperynupyiite PB.01
(PB.01) 4. MpoBepbTe Harpysky.
4. Peskne UsMeHeHus
Harpysku.
1. Cnuwkom GonbLuas 1. YBenuybTe BpeMsA
Harpyska Unu crmLKom YCKOPEHUS/TOPMOXKEHUSA Un
Marnoe BpeMs BbIGEpUTE NHBEPTOP C
YCKOPEHUS/TOPMOXKEHUS. BonbLUe eMKOCThIO.
Meperpyska
OoL2 2. HecooTBeTcTBYOWas 2. MNpoBepbTe U
UHBepTOpa .
BOMbT-4acToTHasA oTperynupyiite BonbT-
XapakTepucTuka YacTOTHYH XapaKTepucTuKy.
3. HegocTtaTouHas 3. Bulbepute uHBEpTOpP C
MOLLHOCTb UHBEPTOpA. BonbLUE eMKOCThIO.
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Kog
Tun ownMGKM Mpuuunna PelweHune
OWMNGKMN
1. Pa3pbIB oaHol a3kl
nuTaHuA.
2. KpaTkoBpeMeHHoe
ncyesHoBeHMWe NMUTaHUS.
3. OTcyTCTBUE KOHTakTa Ha
O6pbIB hase Ha [MpoBepbTe ycTaHOBKY,
SPI knemMmMe nogeoAa NUTaHus.
BXoAe MOHTaX U MuTaHue.
4. CnvwkoM 6onbLumne
konebaHus HanpsaxeHUa
nuTaHuA.
5. HegoctaToyHasa dasosas
CUMMETPUS.
1. PaspbIB Xunbl BbIXO4HOMO
kabens
O6pbIB hase Ha |2. PaspbiB xunsl npoeoaku |MpoBepbTe ycTaHOBKY U
SPO
BbIXOAe asuratens. MOHTax.
3. HeT koHTakTa Ha
BbIXOAHBIX KeMMaXx.
SX: AKTUBHOCTb KNeMMbl
BXOAHOro cuUrHana MpoBepbTe BHeLUHee
EF BHeluHAS owmnbka
HencnpaBHOCTU BHelLHero  (o6opyAoBaHue.
obopyaoBaHus.
1. CnuwkoM Bblcokas
1. YcTaHoBUTE cUCTEMY
Meperpes TeMnepaTypa oKpyxatoLLero
OH1 oxnaxaeHus.
BbINPAMUTENS BO3AyXa.
2. YcTpaHuTe UCTOYHUK
2. Pagom HaxoguTcs
Harpeea.
UCTOYHWK Tenna.
3. 3aMeHUTe BeHTUNATOP
3. He paboTatoT unu
oxnaxaeHus
noBpexXAeHbl BEHTUNSATOPSI
4. O4YucTUTE KaHans!
OH2 Meperpes BTU3  |oxnaxaeHus.
BEHTUNALMN.
4. briokupoBka kaHana
5. YMeHbLWMNTe YacToTy
BEHTUNALMN .
HecyLLel.
5. CnuLikoM Belcokas
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Kog
Tun ownMGKM Mpuuunna PelweHune
owu6kn
YacToTa HecyLLell.
1. HenpaBunsHo
1. YcTaHoBUTE
ycTaHoBMNeHa CKopocTb
COOTBETCTBYHOLL|YIO CKOPOCTH
nepejayu AaHHbIX.
nepejayu AaHHbIX.
CE Owubka ceasu  |2. MNonyyeHue
2. MNpoBepbTe
HenpaBUnbHBIX AaHHBIX.
KOMMYHUWKaLMOHHbIE
3. JonrospemeHHoe .
YCTPOWCTBA U GUTHarbI.
npepbiBaHue cBASU.
1. HeT KoHTakTa B npoBojax
U Ha knemmax nnathbl
ynpaeneHus 1. MNpoBepbTe NPOBOAKY.
Owwunbka nsMepeHus
ITE 2. MNoBpexaeH JaTuuk 2. 3anpocuTe TexHUYeckyo
CUMbI ToKa
Xonna. MoAAEPXKKY.
3. HeucnpaBHOCTL KOHTYpa
yCUMNeHus.
1. HenpaBunbHo BBeAeHbI 1. BBeguTe HOMUHanNbHbIEe
HOMUWHarkbHbIe NapaMeTpbl  |MapaMeTpbl ¢ Tabnuupl ¢
HeucnpasHocTb
TE . anekTpoABUraTens. nacnopTHLIMU AaHHBIMM.
aBTOHACTPOIAKN
2. MNpeBbllWeHUe BpeMeHU 2. MNpoBepbTe NpoBOAKY
aBTOHACTPOWKN. anekTpoABUraTens.
HaxmuTe kHonky
HeucnpasHocTb
1. Owmbka YTeHus/3anucu STOP/RESET]| ansa c6poca.
EEP EEPROM
napaMeTpoB ynpaBneHus 3anpocuTe TEXHUYECKYIO
(3CNNaYy)
NoAAEPXKKY
. |1. MpoBepbTe cUrHanbHbIN
1. OTcoeAUHEH cUrHanbHbLIN .
HeuncnpasHocTb . kabenb obpaTHOI cBA3U
. kabenks o6paTHOM CBA3M
obpaTHol cBA3U MO perynuposaHus.
PIDE MO perynuposaHus.
nmng _ |2. MpoBepbTe MCTOUHUK
2. HeT ucto4Huka o6patHon .
perynupoBaHus obpaTHol ceasu NMNA
cBasu MU perynuposaHua
perynuposaHus.
BCE HeuncnpaeHocTe |1. HeucnpaBHocTb koHTypa |1. [poBepbTe TOpMO3HOIA
TOPMO3HOIo TOPMOXEHWS Unu NorioMka  [MexaHusm, 3ameHuTe
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fag Tun ownMGKM Mpuuunna PelweHune
owu6kn
MexaHusma TOPMO3HOMN TPYGKM. TOPMO3HYI0 TPYGKY.
2. CnuwikoM mManoe 2. YBenuysTe TOpMO3HOE
COnpoTUBMEHUN CONpOTUBMEHUE.

noacoeanMHeHHoOro BHeELLHEro

TOPMO3HOIo pesuncTopa.

3apesepBUpoBaHo

7.2 TunoBble HEUCNPABHOCTU U UX YCTPaHEHUe
Bo BpemMsa paboTkl MHBEpTOpa MOryT BOSHUKATL CrieAytoLye oLUGKN U HeUCNpaBHOCTH:
7.2.1 Aucnneit He paboTaeT Nocne BKNHOYEHUS:

e MynbTUMeTpPOM MpoBepbTe HanNpsAxXeHne NUTaHWEe Ha COOTBETCTBUE HOMUHAIBHOMY
HanpsxeHuto MHBepTopa. Ecnu npobnema ¢ MCTOMHUKOM NUTaHUS, ornpeaenuTe n
ycTpaHuTe ee.

e [IpoBepbTe cocTOAHUE TpexcdasHoro MocTa BelNpAMUTeNsA. Ecnu oH cropen,
3anpocuTe TEXHUYECKYHO NOAAEPXKKY.

e [posepbTe nHaukaTop CHARGE (3apsgka). Ecnu oH BhIKMOYEH, HEUCMPABHOCTb,
ckopee Bcero, B MOCTY BbINpAMUTeNA unu 6ycepHoM pesucTtope. Ecnn nHaukaTop
ropuT, HEUCMPaBHOCTh, BEPOATHEE BCErD, B UMMYILCHOM UCTOYHUKE MUTAHUA.
3anpocuTe TEXHUYECKYIO MOAAEPXKKY.

7.2.2 Mpwu BKNOYEeHUMN cpabaTbiBaeT aBTOMaTUYECKUl BO3OYLIHbIA BhIKNOYaTenb:

e [IpoBepbTe 3a3eMrneHNe U Ha KOPOTKOE 3aMblkaHWe B Lienu NUTaHus. YcTpaHute
npobnemy.

e [IpoBepbTe, He Neperopen N MocT BeINpAMUTENS. Ecnn oH noBpexaeH, sanpocute
TEXHUYECKYIO MOAAEPXKKY.

7.2.3 MNocne 3anycka UHBepTOpa ABUraTeflb He HauMHaeT BpalWaTLCA:

. [MpoBepbTe CUMMETPUYHOCTL BbIXOAHBLIX BenuuuH ans cas U, V, W. Ecnu
CUMMETPUYHBI, NPUYMHA MOXeT BbITh B MOBPEXAEHHOM UM MexaHU4Yecku
3abnokupoBaHHOM anekTpoABuratene. YcTpaHUTe HEUCTPaBHOCTb.

e [lpu noTepe UMM HECUMMETPUYHOCTU Harpysku UHBEpTOpa NnaTkl UHBEPTOpa UMK
€ro MoayIb BelBOAA MOTYT BbITh NOBPEXAEHbI. 3anpocuTe TEXHUYECKYO MOAAEPXKKY.

7.2.4 VluBepTOp He NokKasbiBaeT oWNBKU, HO Npu paboTe cpabaTbiBaeT BhikntoyaTenb ¢
BXOJHOW CTOPOHbI:
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L] I'Iposepre, HET N KOPOTKOro 3aMblkaHUA Ha BbIXo4e UHBEpTOpa. Ecnu ecTb,
3anpocuTe TeXHUYECKYH NoAEPXKKY.

L] I'Iposepre, HET NN KOPOTKOro 3aMblkaHUA Ha 3eMIio. Ecnu ga, yCTpaHuTe.

L] Ecnu BelknovaTens cpa6aTb|BaeT BpeM4A OT BpeMeHU npu BonbLiom PaccToAHUU
MeXAay UHBEPTOPOM U ABUraTeNneM, pekoMeHAYeTCcA YCTaHOBUTE BbIXOQHYHO

TOKOOrpaHU4UTENBHYHO KaTyLLKy NepeMeHHOro Toka.
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8. TEXHUYECKOE OBCIY>XUBAHUE

BHUMAHUE

e TexHnueckoe ob6cnyxuBaHue Heo6xoAMMO NPOBOAUTL B COOTBETCTBUM C
yKazaHHbIMU MeTOAaMU.
e TonbKoO yNnoyiHOMOYEHHbI NepcoHan MoXeT NPOBOAUTb TEXHUYecKoe
obcnykuBaHus, NPOBEPKY U 3aMeHy AeTanemn.

e Mocne oTKNYEeHUsA MUTaHNSA OT OCHOBHOM ceTU NpPUCTYNaiTe K OCMOTPY
Unu o6CnyXNBaHNIO He paHblue YeM yepe3 10 MUHYT.

e HAKOIOA He kacaTecb HenocpeAcTBeHHO 3N1IeMEeHTOR Ha NeyaTHbIX
nnaTtax, oHu MOryT ObITb MOBpeXAeHbl ANeKTPocTaTUYEeCKUM pa3paaoMm.

e [Mocne npoBeaeHNA TeXHNYECKOTO OGCNYKNBaHNA AOMXKHbI ObITb 3aTAHYThI

BCe KpeneXxHble 3J1eMeHTbl.

8.1 ExegHeBHOe oGCnyXuUBaHue

Ons

npeAoTBpaLleHuUs

HeI/ICI'IpaBHOCTeIZ

UHBepTopa U

Ana  aonroBpeMeHHoro

COXpaHeHuUa ero akcnnyaTauyMoHHbIX XapakTepUucTuk Heobxoduma ero nepunoaunyeckas

npoBepka (2 pasa B rog). [porpaMmMa npoBepku NpuBedeHs! B Tabnuue Huxe.

OCHOBHbI€e NPOBEPKM

MpoBepseM
MpeameTt MHCTpYMeHTHI U Kputepun
ble y3nbl
npoBepkKu MeToAbl
1. TeMnepatypa okpyxatoLLero
BO3AYyXa He AOMXHa NpeBbiaTh
40°C, UHa4ye HOMUHanbHbIE
1. TepMoOMeTp,
1. TeMnepatypa XapakTepuUCcTUKK JOMKHbI BbIThb
rmapoMeTp
2. BNaxHoOCTb YMeHbLUEHBI. BnaxHocTs AonkHa
OkpyxatoLyas 2. HabntodeHue
3. Nbinb . COOTBETCTBOBaTb TEXHUYECKNM
obcTaHoBKa 3. BU3yarnbHLIN
4. napbl TpeboBaHUAM.
aHanus un .
5. rasbl 2. OTcyTCTBUE OTMOXEHUN NbIMK,
oboHAHUe

CMeAoB TeYUn M KOHAEeHcaTa.
3. OTcyTCTBME USMEHEHUN LiBeTa U

NOCTOPOHHUX 3anaxoB..
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OCHOBHEIe NpoBepKU
MpoBepseM
MpenomeTt NHCTpyMeHTbI U Kputepun
ble y3nbl
npoBepKu MeToAbl
1. PoBHas paboTa 6e3 Bubpauum.
2. BeHTunatop paboTaeT 1 B
1. TepMomeTp
1. Bubpauusa XOpoLUeM cocTosiHUU. CKOpOCTb
2. TwaTeneHoe .
2. oxnaxaeHue un BpaLleHna U BO3AYLLUHbLIA NOTOK B
MHBepTOp HabntogeHue
HarpeBaHue . Hopme. OTcyTcTBUE
3. ayaunanbsHbIi
3. wym HeHOpMarnbHOro Harpesa.
aHanus (cryx)
3. OTcyTCTBUE MOCTOPOHHUX
3BYKOB.
1. OTcyTCcTBUE HEHOPMATLHOIA
1. TWaTensHoe
BUOpPaLMM U NOCTOPOHHUX 3BYKOB.
1. Bubpauus HabntogeHue
2. OTcyTCcTBUE HEHOpMarnbsHOro
OeuraTtens |2. HarpeBaHue 2. TepMOMETP
. Harpeea.
3. Wwym 3. ayaunanbsHbIi
3. OTcyTcTBUE MOCTOPOHHUX
aHanus (cryx)
3BYKOB.
1. BXogHoe
HanpsxeHue 1. CoOTBETCTBYET TEXHUYECKUM
nuTaHuA 1. BONbTMETP XapakTepucTukam.
2. BbIXOJgHOE 2. 2. CooTBeTCTBYET TEXHUYECKUM
Paboune |HanpsixeHue BBINPAMMNAOLWMA  |XapakTepucTUKam.
napameTpbl (MHBepTopa BOMLTMETP 3. COoOTBETCTBYET TEXHUYECKUM
3. BEIXOAHOM TOK  |3. aMnepMeTp XapakTepucTukam.
UHBepTOpa 4. TepMoMeTp 4. TeMnepaTtypa NoBbILLAETCA He
4. BHYTpeHHAS Bhilwe 40 °C.
TeMnepartypa

8.2 MnaHoBoe o6cnyXUBaHue

MonbsoBaTtento HeobxoaMMoO NpoBepATb NPUBOL KaXAable 3 unu kaxgsle 6 MecsUeB B

3aBMCUMOCTHN OT ch'IOBI/IIZ akcnnyaTauuu.

8.2.1. MNpoBepbTe Ha packpyyuBaHUe kNeMMHble BUHTbI (6onThl). MNpu HeobxoaMMocTU

noATAHUTE UX OTBepTKOIZ;

8.2.2. I'Iposepre NpaBUNbBHOCTL NoAcCOeAUHEHUA KNEMM OCHOBHOIO CUIOBOIO KOHTYpPa;

npoBepbTe, HE NeperpesaroTcAa Nnu kabenu ocHOBHOro CUMNoOBOro KOHTYpa.
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8.2.3. MNpoBepbTe cuUroBble kabenu U kabenu ynpaeneHUst Ha NpeAMET NOBPeXAeHUN,
obpaTtute ocoboe BHUMaHUe Ha U3Hoc Tpybok kabenei;

8.2.4. MNpoBepbTe, Kak cHATa U30NALUA BOKPYr kabernbHbIX HaKOHEYHUKOB,

8.2.5. NkInecocoM yaanuTe Mbifb ¢ MnaT U BEHTUMALUOHHLIX KaHaros;

8.2.6. MNMpu gonrospeMeHHOM XpaHeHUU NPUBOJOB UX HEOBXOAMMO BKNHOYATb B CEThb He
pexe, YeM pa3 B 2 roga. lpy nojaye NUTaHUA MEPEMEHHOro Toka Ha MPUBOA C MOMOLLbLIO
perynatopa HarnpskeHUs MeANeHHO yBenuyuBaiiTe BXOAHOE HanpaXeHUe A0 HOMUHAMBHOTO.
MpuBoa JonxeH 6bITh BKMOYEH B TeYeHUe S YyacoB 6e3 Harpysku.

8.2.7. lNepen npoBepKol MIONALMU BCE BXOAHbIE U BbIXOAHbIE KOHTYPbl OCHOBHBIX
CcUNoBbIX Lienell HeoBXoAWMO HAKOPOTKO 3aKOpOTUTh MPOBOAHMKAMMW, 3aTeM BbIMOMHUTE
NMpoBepKy W3OMALMKM Ha 3asemiieHue. [lpoBepka W30OMALMM Ha 3as3eMreHue OTAeNbHOI
KNeMMbl OGHOBHOrO KOHTypa 3arpelyaeTcsd, T.K. 3TO MOXET MPUBECTU K MOBPeXAEHUIO
npueoga. Ucnonbayinte 500 B MeramomeTp.

8.2.8. lMNepea NpoBepKkol U3ONALMM NeKTPOABUraTENS oTCOeAUHNUTE ero oT NpueoAa Ans

npefoTepalleHna ero noppexgeHua.

8.3 MnaHoBasa 3aMmeHa AeTarnen NOBbLILWEHHONO U3HOCA
BeHTUNSATOpPBl U BMNEKTPONUTUHECKUE KOHAEHCATopbl SBMSIOTCA  WU3HaLUMBaeMbIMU
getansMu. [na npoponxutensHoli 6e3onacHoll u 6e3oTkasHoli paboTbl 06opyAoBaHUS UX
HeobX0AUMO NepuoANYeckn 3aMeHsTb. MHTepBanbl AN 3aMeHbI criefyloLue:
¢ BeHTunatopsbl: noanexar sameHe Yepes 20 000 yacoB akcnnyaTauumu;
@ OnekTponuTUYeckne KoHAeHcaTopbl: MoanexaTt saMmeHe Yepes 30 000 - 40 000 yacoB

akcnnyaTauuu.
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9. KOMMYHUKALUMOHHBIE MPOTOKOIJbI
9.1 UnTepdenchl

RS485: acMHXPOHHBIA Nonyaynnekc.

Mo ymonuaHuto: 8-E-1, 19200 6o4. MNogpobHee cM. rpynny napamMeTpos PC.

9.2 PexxuMkl CBA3U

9.2.1 WcnonbayeTtca npoTokon cBaAsnM Modbus. Kpome sanucu/cuutbiBaHuA B obLyue
perucTpbl NPoToKoN JOMONHeH KoMaHAaMu yripaBneHUsa napaMmeTpamu.

9.2.2 MpuBsog B ceTn ABMNSETCA BeAOMbIM (slave) ycTpolicTBoM, paboTaloLlyM B pexume
[BYXCTOPOHHell CBA3N C apXUTEKTYPOW «KIUEHT-CepBep» U He OTBeYaeT Ha coobLieHus
LUMpoKoBeLaTenbLHOro agpeca BeayLero (master) ycTpocTea ceTu.

9.2.3 [nA npoTAXeHHOW UMM pasBeTBNEHHON CETW MapanmnenbHo CUrHanbHOW MUHUM

BeAyLero ycTpolicTBa nogkntodaetca 100—120 OM ANa yCUNeHUsi TOMEXOYCTONHUBOCTH.

9.3 ®opmat npoTtokona
Mpotokon Modbus noagepxuaeT pexumsl RTU u ASCIl. dopmaT cpelima (6rioka

,D,aHHI:IX) NoKasaH Ha pUCYHKe HUXKe:

PexxumITU
<—— ®Ppelim gaHHbIx Modbus —
ec Ko K
Haqan? muHumym 35| | Adp 4, NanHbie| | Mposepka OHLIOBHKE MUHMMYM
6aiiTa TULMHBI BELOM. | |bYHKUMK 3.5 6aiiTa TULMHBI

Pexxnum ASCII
®peiim saHHbIX Modbus

\4

A

Ctapt: «<0X3A» | Blave agped [®yHKkUMoHanbHbIA kog | |AaHHEle| |KoHTponsHan cymmal [Cton: «OXD, OXA»

B npoTokone Modbus wucnonssyetcs copmaT MpedcTaBneHus daHHelX “Big Endian”
(oBpaTHbIl Nopsigok 6anTos). dopmaT oTnuUYaeTcs Nepejadeli ctapllero 6anTa NepebIM.
Pexxum RTU

B pexume RTU npotokona Modbus MUHUMansHoe BpeMs Mayabl («MHTEpBan TULLMHBI»)
Mexay perimaMu JOMXHO ObiTb He MeHee BpeMeHU nepepaqn 3.5 6Gaiit. [Mpoeepka
KOHTpONnbHON cyMMbl CRC-16 (KOHTpOMb LMKIUYECKMM U3BBITOYHBIM kogoMm). [pu aTom

CUUTaKTCA BCE AaHHbIE, KpOMe camoli KOHTpornbHol cyMMbl. [MoapobHee cMm. npoeepky CRC.
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YuTuTe, 4TOo MUHUManeHoe BpeMs Mepefayn 3.5 GaliT ANA «UHTepBana TULWWHBIY MO
npotokony Modbus JOMXHO BbIAEPXMBATECA Nepef HayanoM KaXAoro ¢peliMa u B KOHLE,
CYMMUPYACh.

B Tabnuue Huxe nokasaH ¢pellM AaHHbIX Ans napameTpa 002 oT Begomoro (slave)

YCTPOWCTBA ¢ AUHAMUYECKAM afpecoM 1.

Apnpec KomaHpa Anpec AaHHbIX CuyuTbIBaHue CRC
0x01 0x03 0x00 0x02 0x00 ‘ 0x01 0x25 ‘ OxCA
B Tabnuue Huxe nokasaH ¢peiim oTBeTa OT BEAOMOr0 YCTPOIACTBa ¢ aApecoMm 1
Apnpec KomaHpa Kon-Bo 6ait [OaHHble CRC
0x01 0x03 0x02 0x00 ‘ 0x00 0xB8 ‘ Ox44
Pexxum ASCII

B pexume ASCI| cbpeitm HaunHaeTcs ¢ “Ox3A” 1 3akaH4YMBaeTcs nNo ymondaHuto “Ox0D"
unu “Ox0A". OkoH4YaHue cpeliMa MoxXeT BbITb U3MeHeHo nonb3oBaTerneM. KpoMe 3arornoska u
OKOH4YaHusA peiliMa Apyrue BaiiTel NepedatoTca 3akogupoBaHHsIMU ABYyMSA ASCII cumBonamu
Ha 6aliT, NepBbIM NepeckinaeTca cTapwuii 6ailT. [aHHble Bbipaxatotcd 7/8 6ut. “A"—“F"
cooTBeTcTBYeT ASCII

Ko4y COOTBETCTBYHOLUX 3arnaBHbIX 6yKB. MCI'IOJ'II:SyeTCFl MeToa

npoBepkn LRC (NpodonbHbIi KOHTpOnb U3BLITOYHBIM KogoM). LRC paccunThiBaeTcs No Bcem

ycrewHo nepefaHHsIM GaifTaM COOBLYEHUS, KpoMe 3arnaBus U  KOHLOBKM, Ges
BcrioMoraTensHol UHopMaLun. ApUcMeTHKa BLINONHAETCS MO Moayro 2.

Mpumep cdpelima aaHHbIX Modbus B pexume ASCII:

KomaHaa 3anucu ans cpeiima Ox0003 no appecy JdaHHbix “Ox1000" Begomoro

ychOIZCTBa C AUHaMU4YeCKMM agpecom 1, KaKk nokasaHo B TaGJ‘II/ILle HUXe!

KoHTponbHasa cymma LRC = koHTponbHasa cymma (01+06+10+00+0x00+0x03) = OXES

3aronoBok | [OuHamMuuyeckun

KomaHpa Anpec AaHHbIX
ppeitma agpec
Code 0 1 0 6 1 0 0 0
ASCII 3A 30 31 30 36 31 30 | 30 | 30
[aHHble ang sanucu MpoBepka LRC OkoHuYaHue ¢peitma
0 0 0 3 E 5 CR LF
30 30 30 33 45 35 0D 0A

9.4 ®YHKUMU NPOTOKONa
na pasHbIx HyXA MoryT 6bITb YCTaHOBIEHb! pasHble 3afepXKuU OTKIUKa Ans napaMeTpoB
npueoga. Ana pexuma RTU 3agepxkka oTknuka He MoxXeT OblTb MeHblUe WHTepBana
nepepaqu 3.5 6aiiT, a AnNs pexuma
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ASCIl — He MeHbLUe 1 Mc.

OcHoBHasa yHkuus npoTokona Modbus — cuuTkiBaHWe U 3anuUck NapameTpoB. MpoTokon

Modbus nogagepxuBaeT criegytoLyne koMaHAabI:

0x03 CuuTbIBaHWe NapaMeTpa cyHKLUM UNKU NapameTpa cTaTyca UHBepTOpa

0x06 3anuck oTAensHoro NapameTpa yHKLUUU UNKU KOMaHAbl Ha UHBEPTOp

Ona Bcex napameTpoB pyHKLUNI,

KOMaH4 W CcTaTycoB nMpuBoda YCTaHOBIEHbI

COOTBETCTBYHOLUE UM afpeca CUUTLIBAHUA/3anucu ¢ NOoMOLLbK NpoTOoKoNa Modbus.

A,qpeca AaHHbIX 4NA BCeX NapaMeTpoB KOMaH 1 cTaTycoB NpueeaeHbl B Ta6J'II/ILle HUXe.

OnucaHue

napametpa

Aapec

3HayeHue

YreHue/

3anucb

KomaHaa

ynpasneHus

1000H

0001H: Bnepepg

0002H: Hasap,

0003H: Tonuok Bnepes

0004H: Ton4yok Hasaa

0005H: OcTtaHoB

0006H: OcTaHoBKa B pexume cBoboaHOro

UHEPLUOHHOrO BpaLLeHUs!

0007H: C6poc cocToAHUA HeucnpaBHOCTU

0008H: OcTaHoB Ton4ka

3/M

Cratyc

UHBEpTOpa

1001H

0001H: Bnepepg

0002H: Hasap,

0003H: OxupaHue

0004H: HeucnpaBHocTb

HacTtpoitku

cBAsn

2000H

YcTaHoBKa NpoLieHTHOro AuanasoHa
curHana (-10000—-10000).

MpuMevaHue: NpPoLeHTHLIN AuanasoH
CUrHana — aTo NPOLeHT OT 3Ha4YeHUA
COOTBETCTBYIOLLEro NapameTpa
(-100.00%—100.00%). Ecnu oH ycTaHoBMNEH
Kak UCTOYHUK UHbOpMaLMK O YacToTe,
3HayeHWe 3TOro NapameTpa ABNAETCA
NpoLeHTOM OT MakcuUMarnbsHoii YacToTbl
(P0.04). Ecniu kak ogHa 13 BenuyuH NAQ
(ycTaHoBMNeHHas unu rno obpaTHoIA cBA3M) —
3HaYyeHue 3TOro NapameTpa ABNAETCA

3/M
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Onucaxue YreHue/
Apnpec 3HaueHue
napameTtpa 3anucb
npoLeHTHbIM 3HadeHueM ML,
3000H BeIxogHas YacToTa y
3001H OnopHas YacToTa Y
3002H HanpsixkeHune LUMHBI MOCTOSAHHOIO Toka Y
3003H BbixogHoe HanpsaxeHue y
3004H BbIxoaHol Tok y
3005H CkopocTb BpalljeHUs Y
3006H BbixogHasa MoLYHOCTb y
3007H BbIxoaHoOM kpyTALWUA MOMEHT Y
3008H MW HacTpoiiku Y
3009H O6paTHas ceasb MO Y
300AH CTaTyc BxoJoB y
MapameTphl 300BH CTaTyc BbIXOJ0B Y
cTaTyca 300CH BxopHoii curHan Al1 y
300DH BxopHoii curHan Al2 y
300EH 3apesepBupoBaHoO Y
300FH 3apesepBupoBaHoO Y
3010H YacToTa HDI Y
3011H 3apesepBupoBaHoO Y
CtyneHu MNJK iy MHorocTyneH4aToro
3012H Y
perynupoBaHus ckopocTy
3013H MapameTp AMUHBI Y
3014H Bxoa oT BHELUHEero cyeTynK y
3015H 3apesepBupoBaHoO Y
3016H Kop ycTpolicTBa Y
Mo aToMy aapecy AOCTyMHa UHOpMaLK O
Adpec
COCTOAHUN HEUCMPaBHOCTM MHBEPTOpPA.
coobLyeHus 5000H Y
3HaueHnA paclumMcpoBLIBaOTCA
06 oLLnbke
aHanoru4yHo napametpy P7.15.
Adpec 0000H: HeT owun6ok
coobLyeHus 5001H 0001H: HenpaBunbHbI Naponbs Y
006 owwundbke 0002H: Owunbka koaa koMaHabl
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OnucaHue

Appec
napametpa

3HayeHue

YreHue/

3anucb

cBasn ModBus

0003H: Owunbka CRC

HeKoppeKTHO

0004H: HekoppekTHbI agpec
0005H: HekoppekTHble AdaHHble

0006H: NsMeHeHUe napamMeTpa

0007H: Cuctema 3abnokupoaHa
0008H: 3aH4aTo (coxpaHeHUe EEPROM)

Bbllle nokasaH chopmat cpeliMa. Huxe NpUBEAeHO onuUcaHWe CTPYKTYpbl KOMaHg U

JaHHbIX no npoTokony Modbus, Ans npocToThl Aanee ynoMuHaeMblli Kak «npoTokony. MSB

obosHavaeT cTapwuii 6ut, LSB — mnagwuii 6ut. Huxe npueaeHo onucaHue dopmMaTa

coobLeHuii B pexume RTU mode. OnuHa aaHHbIX B popmaTe ASCIl B ABa pasa Gonblue.

dopmaT 3anpoca U 0TBeTa YTeHUs NapaMeTpoB CreayroLui:

dopmarT 3anpoca:

3neMeHT dpentMa

OnuHa (B 6aitTax)

Ownana3oH sHaYeHun

KomaHaa 1 0x03
AZpec AaHHbIX 2 0-OXFFFF
3anpoc Ha cuuTbIBaHue 2 0x0001-0x0010

dopmMaT oTBeTa (B cryyae ycnexa nepegayu):

3neMeHT dpentMa

OnuHa (B 6aitTax)

Ownana3oH sHaYeHun

KomaHaa

1

0x03

KonuyecTteo

BO3BpallaeMbIx GailT

2* 3arnpoc Ha cuuTbIBaHUe

[aHHble

2* 3arnpoc Ha cuuTbIBaHUe

Ecnu nocTynaeT komMaHAda cyuThbIBaHWA Tuna uHBepTopa (agpec AaHHbIXx 0x3016), none

AaHHbIX B OTBETHOM COOGLL[eHI/II/I 6y,qu cnejyrowmm:

Crapwwuii 6aT (8 6uUT) kofja YCTpolcTBa SABNSETCA TUMOM WHBepTopa, MNajwuidi —

noaTUNom.

MogpobHee cM. cneayoLLyto Tabnuuy:

Crapwumin 6anT 3HaueHue Mnapwuin 6anT 3HaueHue
01 YHuBepcanbsHbIi
02 [nsa BogocHabxeHUs
00 CHV
03 CpepaHsas yactoTa 1500 Ny
04 CpepaHas yacToTa 3000 Ny
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Crapwumin 6anT 3HaueHue Mnapwuin 6anT 3HaueHue
01 YHuBepcanbsHbIi
01 CHE
02 CpepaHsas yactoTa 1500 Ny
02 CHF 01 YHuBepcanbsHbIi

Ecnu onepauus 3aBepluaeTcst Heyaadei, UHBEPTOP OTBETUT cOOBLLeHUEM, codepXKallium
HeBbINOMHEHHYIO KoMaHay W Koj olnbku. HeBbinonHeHHasa komaHaa = (KomaHaa-+ 0x80). Onsa

pacLuncpoBKM koda oLIUBKM cM. Tabruuy Huxe.

3HayeHue HazBaHue OnucaHue
KomaHaa oT BeayLyero ycTpolicTBa He MOXeT BbITh
BbINOSHEHa. Bo3MOXHbIe NPUYUHBI:
01H Heponyctumaa |1. JaHHas komaHza UCMoMb3yeTCA B HOBLIX BEPGUAX U
KoMaHaa He peanvsoBaHa B cTapbiX.
2. Begomoe yCTPONCTBO HaXo04UTCA B COCTOAHUM
HeucnpaeHOCTU U He MOXET BbIMOMHUTL KOMaHay.
0oH Heponyctumblii  |HekoTopkle agpeca AaHHbIX HeA0MNYCTUMBI UK AOCTYM K
afpec AaHHbIX  |HUM He paspelLleH.
dpeliM coobLeHUS codepXUT HegonycTUMble BaiiThl.
MpumeyaHue: 3TOT KoA OLUMBKUN He 03HavaeT, 4To
HepgonycTumas
03H 3anuckblBaeMble JaHHble BbIXOAAT 3a AuanasoH
BenuuunHa .
[ONYyCTUMBIX 3Ha4YeHUIA NnapamMeTpa, a o3HavaeT
HeJOoMycTUMOCTb caMmoro cpeiiMa coobLLeHUS.
Bepomoe
06H . MHBepTOp 3aHAT (coxpaHaeTca EEPROM)
YCTPOWCTBO 3aHATO
Maponk, 3anucaHHkI Mo agpecy cBepku napons, He
10H Owubka Napons |coBrnajaeT ¢ NaponeM, ycTaHOBMEHHLIM NapaMeTpoM
P7.00.
He npoiigeHa nposepka CRC (ans pexuma RTU) unu
11H Owwmbka NpoBepku
LRC (ansa pexuma ASCIlI mode).
OTHOCUTCA TOMBKO K KOMaHAaM 3anucu.
BosMoXHbIe NPUYUHBI:
3anuck He 1. 3anuckiBaeMas BenuyuHa He nonajaeT B AuWanasoH
12H
paspellieHa. BEMUYUH ANS AaHHOro napameTpa
2. MapaMeTp He MOXeT BbITb USMEHEH celivac.
3. TepMuUHan yxe UcnonbsyeTcs.
13H Cuctema Ecnu akTuBupoBaHa 3aluTa naporem u nonb3osaTtesnb
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3HayeHue HasBaHue OnucaHue

3361'IOKI/Ip0BaHa €€ He CHAM, Ha 3anpocbl Ha YTeHue/3anucb 6y,qu

BO3BpaljaTbcA coo6u.|eH|/|e ¢ AaHHbIM KOA0M oLLMBKU.

d)OpMaT 3anpoca Ha 3anucb OTAENbHOro NapamMeTpa:

3neMeHT dpentMa OnuHa (B 6aitTax) [OuanasoH 3HayeHumn
KomaHaa 1 0x06
Adpec AaHHbIX 2 0-OxFFFF
3anucbiBaeMble gaHHble 2 0-OxFFFF

dopmMaT oTBeTa (B cryyae ycnexa nepegayu):

3neMeHT dpentMa OnuHa (B 6aitTax) [OuanasoH 3HayeHumn
KomaHaa 1 0x06
Adpec AaHHbIX 2 0-OxFFFF
3anucbiBaeMble gaHHble 2 0-OxFFFF

Ecnu onepauus 3aBepluaeTcst Heyaadei, UHBEPTOP OTBETUT cOOBLLeHUEM, codepXKallium
HeBbINOMHEHHYIO KoMaHay W Koj olnbku. HeBbinonHeHHasa komaHaa = (KomaHaa-+ 0x80). Onsa

pacLundpoBKM koda oLnBkM cM. Tabnuuy 1 Bbille.

9.5 NMpumeyaHune

9.5.1 Mexay dpeiiMamMmu UHTepBan TULLMHBLI AOMXEH GbITb HE MeHee BpeEMEHU Nepejaqu
3.5 6aifT, uHave ppelim He ByLeT NPUHAT.

9.5.2 C ocTOpOXHOCTLIO NOAXOAUTE K peAakTUpoBaHUo NapamMeTpoB rpynnksl PC, Tak kak
3TO MOXeT NpPUBECTM k HepaboTocNOoCOBHOCTU KOMMYHUKALMOHHBIX CUCTEM.

9.5.3 Ecnu BHyTpu cpeiiMa paccTosHue Mexay AByMsA Oaiitamu npeBbicut 1.5 6ailT,
crnepytowjuii 6aiiT ByAeT BOCMPUHAT kak Hayano crepylolwero dpeiiMa, 4To nNpusBeaeT K
oLLnBKe cBA3MN.

9.6 Mpoeepka CRC (KOHTpOSib LUKIUYECKUM U3OLITOYHBIM KOOOM)
Ona yckopeHne metog CRC-16 ucnonbeayeT Tabnuubl. Huxe npuBegeH UCxodHbIA Ko Ha
asblke C ansa nposepkun CRC-16.

unsigned int crc_cal_value(unsigned char *data_value,unsigned char data_length)
{
inti;
unsigned int crc_value=0Xxffff;
while(data_length--)
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{

crc_value™=*data_value++;

for(i=0;i<8;i++)
{
if(crc_value&0x0001)crc_value=(crc_value>>1)"0xa001;
else crc_value=crc_value>>1;
}
}
return(crc_value);

J

9.7 Mpumep
9.7.1 Pexxum RTU, cuntbiBaHMe 2 6aiT AaHHLIX No agpecy 0004H

KomaHaa 3anpoca:

CTAPT T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)
[uHamuyeckuin agpec 01H
KomaHaa 03H
CTapLuuii 6ailT agpeca 00H
Mnagwwin 6aidT agpeca 04H
CTapLuuii 6aiT gaHHbIX 00H
Mnagwuit 6alT AaHHbIX 02H
Mnagwwi 6aidT npoeepku CRC 85H
CrapLuuit 6aiT npoepku CRC CAH

KOHLIOBKA T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)

OTBeT:

CTAPT T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)
[uHamuyeckuin agpec 01H
KomaHaa 03H
KonuyecTtBo Bo3BpaLjaeMbix 6aliToB 04H
CrapLuuii 6aint 0004H 00H
Mnapgwwuit 6ainT 0004H 00H
CrapLuuii 6aint 0005H 00H
Mnapgwwuit 6ainT 0005H 00H
Mnagwwi 6aidT npoeepku CRC 43H
CrapLuuit 6aiT npoepku CRC 07H
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‘ KOHLIOBKA T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)

9.7.2 Pexxum ASCII cuntbiBaHue 2 6aAT aaHHbIX Mo agpecy 0004H:

KomaHaa 3anpoca:

CTAPT o
o
[uHamuyeckuin agpec "
o
KomaHaa

3
o
CTapLuuii 6ailT agpeca o
o

Mnagwwin 6aidT agpeca
oy
o

CTapLuuii 6aiT gaHHbIX
o
o
Mnagwuit 6alT AaHHbIX .
CrapLuuii 6aiiT npoeepku LRC ‘F’
Mnagwwin 6aidT npoeepku LRC ‘6’
Mnagwuin 6aiAT KOHLOBKM CR
CTapLuuii 6aiT KOHLIOBKM LF

OTBeT:
CTAPT o
o
[uHamuyeckuin agpec
“qr
o
KomaHaa

3
o
KonuyecTtBo Bo3BpaLjaeMbIx baiiT »
o
CrapLuuii 6aint 0004H o
o
Mnagwuit 6ainT 0004H o
o
CrapLuuii 6aint 0005H o
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o
Mnapgwwuit 6ainT 0005H

o

Mnagwwin 6aidT npoeepku LRC ‘F’

CrapLuuii 6aiiT npoeepku LRC ‘8’

Mnagwuin 6aiAT KOHLOBKM CR

CTapLuuii 6aiT KOHLIOBKM LF

9.7.3 Pexxum RTU 3anuck 5000(1388H) no aapecy 0008H, auHaMuueckuin agpec
BeJjoMoro ycTpoucTtea 02.

KomaHaa 3anpoca:

CTAPT T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)
[uHamuyeckuin agpec 02H
KomaHaa 06H
CTapLuuii 6aiT agpeca AaHHbIX 00H
Mnagwuin 6aidT agpeca faHHbIX 08H
CTapLuuii 6aiT 3anucbIBaeMbIX AaHHbIX 13H
Mnagwwuii 6alT sanucbliBaeMblX AaHHbIX 88H
Mnagwwi 6aidT npoeepku CRC 05H
CrapLuuit 6aiT npoepku CRC 6DH
KOHLIOBKA T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)
OTBeT:
CTAPT T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)
[uHamuyeckuin agpec 02H
KomaHaa 06H
CTapLuuii 6aiT agpeca AaHHbIX 00H
Mnagwuin 6aidT agpeca faHHbIX 08H
CTapLuuii 6aiT 3anucbIBaeMbIX AaHHbIX 13H
Mnagwwuii 6alT sanucbliBaeMblX AaHHbIX 88H
Mnagwwi 6aidT npoeepku CRC 05H
CrapLuuit 6aiT npoepku CRC 6DH
KOHLIOBKA T1-T2-T3-T4 (Bpems nepeaauqun 3.5 6aiit)

9.7.4 Pexxum ASCII, 3anuck 5000(1388H) no agpecy 0008H, amHaMuueckuin agpec
BeJjoMoro ycTpoucTtea 02.
KomaHpaa 3anpoca:
CTAPT B
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o
[uHamuyeckuin agpec
oy
o
KomaHaa
&
o
CTapLuuii 6ailT agpeca o
o
Mnagwwin 6aidT agpeca .
“qr
CTapLuuii 6aiT gaHHbIX .
g
Mnagwuit 6alT AaHHbIX
g
CrapLuuii 6aiiT npoeepku LRC ‘5’
Mnagwwin 6aidT npoeepku LRC ‘5’
Mnagwuin 6aiAT KOHLOBKM CR
CTapLuuii 6aiT KOHLIOBKM LF
OTBeT:
CTAPT o
o
[uHamuyeckuin agpec .
o
KomaHaa
&
o
KonuyecTtBo Bo3BpaLjaeMbIx baiiT
o
o
Mnagwwi 6aidT agpeca
g
“qr
CTapLuuii 6aiT gaHHbIX
3
g
Mnagwuit 6alT AaHHbIX .
CrapLuuii 6aiiT npoeepku LRC ‘5’
Mnagwwin 6aidT npoeepku LRC ‘5’
Mnagwuin 6aiAT KOHLOBKM CR
CTapLuuii 6aiT KOHLIOBKM LF
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10. NEPEYEHb NAPAMETPOB

MpumeuaHue:

Fpynna napametpoB PE 3apesepBuMpoBaHa Ansi 3aBOACKMX  HAacTpoek,
nonb3oBaTenfM 3anpeljaeTca pefakTupoBaTh 3TM NapameTpbl.

KonoHka “PepaktupoBaHue” onpefenseT BO3MOXHOCTb WNU HeBO3MOXHOCTb
penakTUpoBaHUSA TeX UNU UHbIX MapamMeTpoB.

“I” ykasbiBaeT Ha NapaMeTphbl, KOTOpble MOTYT 6bITb U3MeHeHkI B Nto6oe BpeMs.
“0O” ykasbiBaeT Ha napamMeTpbl, KOTopble He MOTyT 6bITb U3MeHeHbl Npu paboTte
WHBepTOpa.

“X” yka3blBaeT Ha NapaMeTpbl, KOTOpble NO3BOMAIOT TONbKO CYMThIBaHUe.
“3aBoACcKMe YCTaHOBKM” [N KakXAoro MapameTpa YKasbiBaloT Ha BeNUUMHY
napameTpa, ycTaHaBNMBaeMylo MpU BOCCTAaHOBMAEHWN HAcTpoeK MO YMoNYaHuio.
Ha napameTpbl, koTopble ABNAIOTCA U3MepsieMbIMA BeNUYMHAMMN UNU 3anNUCAMM,

HeJlb3 BOCCTAHOBUTb 3Ha4Y€HUA No yMon4yaHuio.

Mpynna napameTpoB P0: OcHOBHble PYHKLUN

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

P0.00 0 0] 0

0: BekTopHoe ynpaBreHue 6e3

o6paTHoil cBA3M

Bri6op pexumMa |1: YnpaBneHue no BomnbT-
ynpaerneHuss  [HacTOTHOM XapakTepucTuke

2. YnpaBneHne no kpyTAaLemMy

MOMEHTY

P0.01 1: Bxoabl (CBETOAUOALI MUraloT) 0 (0] 1

0: MaHenb onepatopa

(cBeTOAMOAbI He FOpAT)
MNcToYHUK kKomaHg,

ynpaeneHus . )
2. BHelUHWiA Yepes UHTepdeiic

(cBeToAMObI FOPAT)

P0.02 coxpaHsarTca nocre 0 2

0: OeiicTBytoLUne, coxpaHsoTCA
nocne BbIKMOYEHUA NUTaHUS

. 1: [eicTBYlOWME, HE
HacTpoliku

BBEPX/BHN3
BLIKMHOYEHWS MUTaHNUA

2. HepelicTBytowune

3: deiicTBytoLUne TOMNBKO BO
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Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
Bpems paboTbl, c6packiBatoTCsA
nocne ocTaHOBKU
0: MaHenb onepatopa
1: Al
2. Al2
NcToYHuK curHana
3: Al1+AI2
P0.03| onopHolt YacToTsl 0 3
A 4. MHorocTyneH4aToe
perynupoBaHue ckopocTu
5: NnA
6: BHeLUHWIA Yepes uHTepdelic
MakcumansHas
P0.04 P0.05-400.00 Iy 50.00 Ny (0] 4
YacToTa
BepxHas rpaHuua
P0.05 P0.06— P0.04 50.00 Ny 5
YacToThl
HuxHAa rpaHula
P0.06 0.00 'y — P0.05 0.00 'y, 6
YacToThl
OnopHas YacToTa,
P0.07| BBoaumasc [0.00 'y — P0.04 50.00 My 7
knaeuaTypebl
Bpems yckopeHns 3aBucut ot
P0.08 0.0-3600.0 ¢ 8
oT0 Iy moaenu
Bpems
3aBucuT oT
P0.09| TopmoxeHusa go 0(0.0-3600.0 ¢ 9
MoAaenu
|
Bbi6op 0: Bnepeg
P0.10| HanpaBneHus |[1: Hasag (peBepc) 0 (e} 10
OBUXeEHUS 2: 3anpeT peBepca
3aBucuT oT
P0.11|Hecywas yactoTa (0.5 -15.0 kl'y 11
MoAenu
ABToHacTpoiika [0: HeT
P0.12| napameTpoB [1: ABTOHacTpoiika no o6opoTam 0 (e} 12
lanekTpoaBuratens2: Ctatudyeckas asToHacTpolika
BoccTaHoBneHue [0: HeT geitctBus
P0.13 0 (0] 13
napameTpoB |1: BoccTaHoBMNeHWe 3aBOACKUX
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Kon

HaumeHoBaHue

OnucaHue

3aBoack. YcT.

Pepnaktup.

Ne

HacTpoek
2: CTupaHue 3anuceit o

HEUCNPaBHOCTAX

P0.14

DYHKLMU
aBTOMaTU4eckoro
perynsaTopa

HanpsaXxeHua

0: BblkntoyeHo
1: BkntoueHo Bcerga
2: BblkntoyeHo Bo BpeMs

[TOPMOXEeHUA

Mpynna

napamMmeTtpoB P1: YnpaBneHue nNyckoM U ocTaHOBOM

Kog

HaumeHoBaHue

OnucaHue

3aBoack. YcT.

Pepnaktup.

Ne

P1.00

Pexum nycka

0: Mpsamoit nyck
1: TopMoOXeHUe NOCTOAHHBIM

[TOKOM U nycK

(o)

P1.01

I'chxosaﬂ YacToTa

0.00-10.00 'y

15Ty

P1.02

Bpems yaepxaHus

I'IyCKOBOl7I HacToThl

0.0-50.0¢

00c

P1.03

Cuna
NOCTOSIHHOIO ToKa
TOPMOXEHUS Npu

3anycke

0.0-150.0%

0.0-150.0%

P1.04

OeiicTBue
NMoOCTOAHHOrO ToKa
TOPMOXEHUS Npu

3anycke

0.0-50.0¢

00c

P1.05

Pexum ocTtaHoBa

0: TopMOXeHWe A0 OCTaHOBKU
1. OcTaHOBKa ABUraTens B
pexume cBo6ogHOrO

MHEPLUOHHOrO BpaLLeHUs!

20

P1.06

YacToTa Havana
TOPMOXeHUA
NOCTOSHHBIM

TOKOM

0.00-P0.04

0.00 Iy

21

P1.07

3agepxka go
Hauvana

TOPMOXeHUA

0.0-50.0¢

00c

22
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

NOCTOAHHBLIM

TOKOM

Cuna
P1.08|{nocTosiHHOro Toka [0.0-150.0% 0.0% 23

TOPMOXeHUA

Bpems
TOPMOXEHUS
P1.09 0.0-50.0¢ 00c 24
MOCTOAHHBLIM

TOKOM

3apepxka
nepekntoYeHust
P1.10 0.0-3600.0 ¢ 00c 25
Bnepef—Hasag
(FWD/REV)

BosMoxHOCTb

nepekntoYeHust
HanpaeneHus [0: BblknoYyeHo
P1.11 0 26

BpalleHus 1: BkrtodeHo
FWD/REV npu

Hanu4uu nuTaHuAa

P1.12|3apesepBupoaHo (0] 27

Fpynna napameTpoB P2: NapamMeTpbl anekTpoaBUratens

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

0: Mogenes G
P2.00 Onuus G/P 0 (0] 28
1: Mogens P

HoMuHaneHas
3aBucuT oT
P2.01 MOLLHOCTb 0.4-900.0 kBT (e} 29
MoAenu
OBuraTens

HoMuHaneHas
P2.02 YyacToTa 0.01 M'y—P0.04 50.00 My (0] 30

ABuratens

HoMuHaneHas

CKOpOCTb 3aBucut ot
P2.03 0-36000 06/MuUH (0] 31
BpaLleHus MoAenu

ABuratens
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
HoMuHansHoe
3aBuCcuUT oT
P2.04| HanpsaxeHue [0-2000 B (0] 32
MoAenu
OBuraTens
HoMuHaneHas
3aBuCcuUT oT
P2.05 cuhna Toka 0.8—2000.0 A (0] 33
MoAenu
OBuraTens
ConpoTusneHue
3aBuCcuUT oT
P2.06 cTatopa 0.001-65.535 Q 34
MoAenu
OBuraTens
ConpoTusneHue 3aBuCcuUT oT
P2.07 0.001-65.535 Q 35
poTopa ABuraTens MoAenu
MHOYKTUBHOCTL
3aBuCcuUT oT
P2.08 pacceaHus 0.1-6553.5 MI'H 36
MoAenu
OBuraTens
BsaumHas
3aBuCcuUT oT
P2.09| uHAykTUBHOCTL [0.1-6553.5 MIH 37
MoAenu
OBuraTens
Cuna Toka 6es 3aBuCcuUT oT
P2.10 0.01-655.35 A 38
Harpysku MoAenu
Mpynna napameTpoB P3: BekTopHoe ynpaBneHue
Kon | HaumeHoBaHue OnucaHue 3aBogck. YcT.| Pepgaktup. | Ne
ASR
P3.00|nponopuunoHansHoe0—100 20 39
ycuneHue Kp1
ASR Bpems
P3.01| uHTerpuposaHusa [0.01-10.00 ¢ 0.50¢ 40
Ki1
ASR To4Ka
P3.02 0.00 My—P3.05 5.00 My 41
nepeknoveHus 1
ASR
P3.03|nponopuunoHansHoe0—100 25 42
ycuneHue Kp2
ASR Bpems
P3.04 0.01-10.00 ¢ 1.00¢c 43
WHTErprupoBaHunsa
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon | HaumeHoBaHue OnucaHue 3aBogck. YcT.| Pepgaktup. | Ne
Ki2
ASR To4Ka

P3.05 P3.02-P0.04 10.00 Iy, 44
nepeknoveHusa 2

CkopocTb
KoMMeHcaumu
P3.06| ckonbxeHusa ans [50.0-200.0% 100% 45
BEKTOPHOrO

ynpasneHus

OrpaHuyeHune
P3.07 KpyTALero 0.0-200.0% 150.0% 46

MOMeHTa

Ipynna napameTpoB P4: YnpaBneHue no BoNbT-4acTOTHON XapaKTepucTuke

Kon HaumeHoBaHue OnucaHue 3aBogck. YcT.| Pegaktup. | Ne

0:ITuHeliHas 3aBUCUMOCTL

Bbei6op BOnbT- 1: Kpuas NoHUXeHUs
P4.00 . . 0 0 47
YacTOTHOW KPUBOW  [KpyTALLEro MoMeHTa
(Mopsagok 2.0)
YcuneHue kpyTALjero
P4.01 0.0%: (aBT0) 0.1%—-10.0% 0.0% 48
MOMeHTa

YacToTa oTKnoveHUA
0.0%-50.0% (HoMuWHarnbHas
P4.02|ycuneHus kpyTaLjero 20.0% (0] 49
YacToTa ABuUraTens)
MOMeHTa

OrpaHuyeHune Ha
BOMbLT-4aCTOTHYIO
P4.03 0.00-200.0% 0.0% 50
KOMMeHcaLmio

CKkonbXeHunsa

ABToMaTU4eckoe

BKIOYEHUE 0: BelkrtoveHo
P4.04 0 (0] 51
lsHeprocoxpaHstoLyero|l: BkrtoyeHo

pexumMa

P4.05| 3apesepsupoBaHo X 52

Ipynna napameTtpoB P5: BxoaHble kneMMbl

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

0 Hepabouuii
P5:00 PYAROUS RITEMMET 127 1 O 53




[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
S1 1 Bnepeg
dyHKUUA kneMmbl 2 Hasan,
P5.01 4 o) 54
S2 3 TpexnpoBoAHoe ynpaeneHue
®yHKUMA kneMmbl |4 Ton4ok Brepes,
P5.02 7 le) 55
S3 5 Ton4yok Hasag

6 OcTaHOBKa B pexumMe
cBO6OAHOIo MHEPLIMOHHOTO
BpaLleHus

7 CBpoc cocToAHUSA
HencnpaBHoCTU

8 BHelUHwWIA BXoA aBapuiHOro
BbIKIOYEHUA

9 KomaHpa noBblLleHUs
(BBEPX)

10 KomaHpa noHuxeHua (BHAI)
11 C6poc HacTpomKM
BBEPX/BHU3

12 VicToYHUK curHana
MHOFOCTyneH4aToro ynpasneHus
DYHKUMA KNEMMbI
P5.03 <4 1 0 (0] 56
13 VicToYHUK curHana
MHOFOCTyneH4aToro ynpasneHus
2
14 lcToYHUK curHana
MHOFOCTyneH4aToro ynpasneHus
3
15 Bbl6op BpeMeHU yckopeHNs
[TopMOXeHus

16 Maysa MU perynuposaHus
17 Maysa onepauyuu traverse
18 C6poc onepauuu traverse
19 YaepxaHue

YCKOpEeHUs/TopMoXeHUs

20 BhlkntoveHue ynpaeneHus
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
KPYTALLMM MOMEHTOM
21 BpemeHHas
HepaboTocnocoBbHOCTL HacTpoek
BBEPX/BHN3
22-25 3apesepBupoBaHoO
MocToAHHas
BpeMeHM
P5.04 1-10 5 57
dunsTpaynn
BUHapHbIX kneMM
0: AByXMpoBOAHOE ynpasneHue
pexum 1
Pexum 1. ABYXMpPOBOAHOE ynpasneHue
npaeneHns exum 2
P5.05 ymp P 0 (0] 58
Bnepef-Hasag [2: TpexnpoBojHoe yrnpasneHue
FWD/REV pexum 1
3: TpexnpoBoAHOe ynpasneHue
pexum 2
LLlar usmeHeHwii
P5.06 0.01-50.00 Nyc 0.50 lNy/c 59
BBEPX/BHN3
HwxHuii npegen
P5.07 0.00B-10.00 B 0.00B 60
Al
P5.08| MMpoLueHTHoe
COOTBETCTBUE
-100.0%—-100.0% 0.0% 61
HUXHero npeaena
Al
BepxHuii npegen
P5.09 0.00 B -10.00 B 10.00 B 62
Al
MpoLeHTHoe
COOTBETCTBUE
P5.10 -100.0%—-100.0% 100.0% 63
BepxHero npeaena
Al
MocToAHHas
P5.11| BpemeHu gna [0.00¢c-10.00c¢ 0.10¢c 64
dunsTpa Al1
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

3 BbIXOHOW TOK

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
HwxHuii npegen
P5.12 0.00 B -10.00B 0.00B | 65
Al2
MpoLeHTHoe
COOTBETCTBUE
P5.13 -100.0%-100.0% 0.0% 66
HUXHero npegena
Al2
BepxHuii npegen
P5.14 0.00 B -10.00B 10.00 B 67
Al2
MpoLeHTHoe
COOTBETCTBUE
P5.15 -100.0%-100.0% 100.0% 68
BepxHero npeaena
Al2
[MocTosHHasA
P5.16| BpemMeHu gna [0.00c¢ -10.00c¢ 0.10¢c 69
dunbTpa Al2
Mpynna napameTpoB P6: BbixogHble kneMMbI
Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
HacTpolika 0 HeT BbIXogHOro curHana
P6.00 1 | 70
Bbixoaa Y 1 Xod Bnepen
2 Xoga Hasapj (peBepc)
3 Bbixo4 UHAMKaLUU COCTOSAHUA
HeuncnpaBHOCTU
4 FDT gocTUrHyTO
HacTpolika 5 YacToTa AoCTUrHYTa
P6.01 peneiiHoro 6 PaboTa ¢ HyneBoW CKOPOCTLIO 3 71
BbIXoda 7 oCTUrHYT BEpXHUIA Npeaen
HacToThl
8 JOCTUTHYT HUXHMIA Npegen
HacToThl
9-10 3apesepBupoBaHo
0 Pabo4as 4acToTa
HacTtpoitku
1 OnopHas YyacToTa
P6.02| aHanoroeoro 0 72
2 CkopocTb ABuratens
Bbixoga AO
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
4 BeixoJHoe HanpsxeHue
5 BbIxogHaa MoLYHOCTb
6 BbIXxogHOM KpyTALUA MOMEHT
7 HanpsaxeHue Al1
8 HanpsxeHue/Tok Al2
9-10 3apesepBupoBaHo
HwxHuii npegen
P6.03 0.0%—-100.0% 0.0% 73
AO
MpoLeHTHoe
COOTBETCTBUE
P6.04 0.00 B -10.00 B 0.00B 74
HUXHero npeaena
AO
BepxHuii npegen
P6.05 0.0%—-100.0% 100.0% 75
AO
MpoLeHTHoe
COOTBETCTBUE
P6.06 0.00 B -10.00 B 10.00 B 76
BepxHero npeaena
AO
Mpynna napameTtpoB P7: UHTepdeiic onepatopa
Kon | HamumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
Maponb
P7.00 0-65535 0 | 77
nonb3oBaTens
Bribop asbika  [0: Kutaickuii
P7.01 0 78
oTobpaxeHusa [1: AHIMUACKUIA
3arpyska/ 0: Het
P7.02| coxpaHeHue [1: 3arpyska ¢ uHBepTOpa 0 (e} 79
napameTpoB [2: 3anuck Ha MHBEPTOP
0: Ton4ok
Bbi6op cyHkuuu [1: MepekntoveHne HanpasneHus
P7.03 A58 KHOMKU Brnepea-Hasag (FDW/REV) 0 (0] 80
QUICK/JOG| [2: C6poc HacTpoiku
BBEPX/BHN3
MapameTpbl  [0: PaboTaeT, ecnu BKMoYeHO
P7.04 0 81
KHOMKWM ynpaeneHue ¢ NnaHenu
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
STOP/RST| |onepaTopa(P0.01=0)

1: PaboTaeT, ecrnu BkMo4eHo

yNpaBneHWe ¢ NaHenu
onepaTopa unu co BXoJoB
(P0.01=0 unu 1)

2: PaboTaeT, ecrniv BKIOYEHO
yNpaBneHWe ¢ NaHenu
onepatopa unu
KOMMYHUWKaLMOHHOIo
MHTepdeitica(P0.01=0 unu 2)

3: Bceraa paboTtaeTt

0: MpeuMyLLecTBO BHELUHEN
NaHenu onepaTopa

1: OToBpaxeHUe Ha obeunx

. NaHensax, ynpasneHue TOMNbKO ¢
HacTpoitka .
. [pHelLUHeiA.
P7.05| paboTbl naHenei 0 82
2: OTobpaxeHue Ha obeunx
oneparopa
NaHensax, ynpasneHue TOMNbKO ¢
MHTErpupoBaHHOIA.

3: OTobpaxeHue U yrnpasneHue
c o6eux naHenei.

0-Ox7FFF

But O BbIxogHas YacToTa

But 1 OnopHas yacToTa
HanpsxeHue LLUWHBI

But 2

OTobpaxeHue NOCTOSIHHOrO TokKa

napameTpoB Ha | BuT 3 BkIXxogHoe HanpsxeHue

P7.06 aucnnee B But 4 BbIxoaHol ToK OxFF 83
paboyem But 5 CkopocTb BpalleHUs
COCTOSIHUU BuT 6 BbIxogHaa MOLYHOCTb

BbixogHol  kpyTAWuUii
But 7
MOMEHT

But 8 MW HacTpoliku

But 9 O6paTHasa cass NN
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

BuTt 10 CTtaTyc BX0oA0B

BuT 11 CTtaTyc BbIX0o40B

But 12 Al

But 13 Al2
CTyneHeu

Eut 14 MHOFOCTYNeH4aToro
perynupoBaHus
CKOpoCcTU

BuT 15 3apesepsuposaHo

0-Ox1FF

But 0 OnopHas YacToTa

HanpsxeHue LWKHbI
But 1
NOCTOSIHHOIO ToKa

But 2 Cratyc BxoJoB

But 3 Crtatyc BbIX040B
OTobpaxeHue
But 4 TMWA HacTpoliku
napamMeTpoB Ha
But 5 O6paTHasa cass NN

P7.07 Aucninee B OxFF 84
Butr6 Al
OCTaHOBMEHHOM
Bur7 AI2
COCTOAHUM
CTyneHu
MHOroCTyneH4YaToro
But 8
perynuposaHus
ckopocTn
But 9-
3apesepBupoBaHo
15
TeMnepaTypa
P7.08 6roka 0-100.0 °C X 85
BbINPAMUTENS
TeMnepaTypa
P7.09| 6noka BTU3 |0-100.0 °C X 86
TpaHaucTopa
P7.10 Bepcua MO X 87
P7.11 MoTouachl 0-65535 4 X 88
P7.12| Tun TpeTbeit ¢ |0: HeT HeucnpaBHocTU X 89
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

KoHUa 1: HeucnpaeHocTs BTU3
HeuUcnpaBHOCTU [TpaHaucTopa Ha caze U (OUT1)
2: HeucnpasHocTs BTU3
[TpaHsucTopa Ha chase V (OUT2)
3: HeucnpasHocTs BTU3
[TpaHsucTopa Ha cdase W (OUT3)
4: Meperpyska no Toky npu
lyckopeHun (OC1)

5: Meperpyska no Toky npu
[TopMoxeHun (OC2)

6: Meperpyska rno Toky npu
paboTe ¢ NOCTOSHHOW CKOPOCThLIO
(OC3)

7. MNepeHanpsxeHWe No Toky Npu
lyckopeHun (OV1)

8: MNepeHanpsxeHWe No Toky Npu
[TopMoxeHun (OV2)

9: MNepeHanpsxeHWe No Toky Npu
paboTe ¢ NOCTOSHHOW CKOPOCThLIO
(OV3)

10: Huskoe HanpsxeHue LUWHbI
nocTosHHoro Toka (UV)

11: Meperpyska
lanekTpoasuratens (OL1)

12: MNeperpyska uHBepTOpa
(OL2)

13: O6pbIB chasbl Ha Bxode (SPI)
14: O6pbIB hasbl Ha BeIXxoAe
(SPO)

15: MNeperpes BbINpAMUTENSA
(OH1)

16: MNMeperpes BTU3 (OH2)

17: BHelwHsAa owmnbka (EF)

18: Owwmbka ceasu (CE)
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon

HaumeHoBaHue

OnucaHue

3aBoack. YcT.

Pepnaktup.

Ne

19: OlwmbKa UsMepeHUs cunsl
Toka (ITE)

20: HencnpaBHocTb
aBTOHacTpoliku (TE)

21: HencnpaeHocTs EEPROM
(3CNN3Y) (EEP)

22: HeucnpaBHoCcTb 06paTHOIA
cBsAsu MU perynuposaHua
(PIDE)

23: HencnpaBHOCTL TOPMO3HOMO
MexaHusMa

24: 3apesepBupoBaHoO

P7.13

Tun
npeanocreHei

HEeUcnpaBHOCTU

90

P7.14

Tun nocnepHemn

HEeUcnpaBHOCTU

91

P7.15

BeIxogHas
YyacToTa npu
TekyLel

HEeUcnpaBHOCTW.

BbIXxoAHas YacToTa Npu TekyLeid

HEWUCNPaBHOCTU.

92

P7.16

Cuvna BbIXOAHOTO
Toka npu TekyLeil

HEeUcnpaBHOCTW.

Cuna BbIXOAHOro Toka npu

TekyLiel HeucnpaBHOCTH.

93

P7.17

HanpsxeHue Ha
LUMHe
MOCTOAHHOIO TOKa
npu TekyLyen

HEeUcnpaBHOCTW.

HanpsixeHue Ha LiMHe
MNOCTOSIHHOrO TOKa Npu TekyLeii

HEWUCNPaBHOCTU.

94

P7.18

3anuck cTaTyca
BUHapHBLIX BXOA0B
npu TekyLyen

HEeUcnpaBHOCTU

Banuck cTaTyca BuHapHbIX
BXOA0B NpM TekyLel
HeucnpaBHocTU. 3HaveHUe
6UTOB cneayollee:

6UT3 6UT2 BUT1 BUTO

95
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
S4 S3 S2 St
1 03Ha4aeT BKIOYEHHOe
cocToAiHUe cooTB. BXoAa, 0 —
BbIKMHOYEeHHOE
MpuMevaHue: 3HavyeHUe
NapameTpa oTobpaxaeTcs B
\necaTuyHoM chopmarTe.
Banuck cTaTyca BbIXOA0B Npu
[TekyLLeil HeucnpasHOCTH.
BHaueHVe BUTOB criedytoLLee:
6UT3 6UT2 BUT1 BUTO
3anuck cTaTyca
RO Y
BbIXOA0B NpK
P7.19 . 1 03Ha4aeT BKIOYEHHOe X 96
TekyLel
cocTOAIHUe COOTB. BbIxoAa, 0 —
HeucnpaBHOCTU
BbIKMHOYEeHHOE
MpuMevaHue: 3HavyeHUe
NapameTpa oTobpaxaeTcs B
\necaTM4HOM chopmaTe
Ipynna napameTpoB P8: PacluMpeHHble NnapamMeTpbl
Kon | HamumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
Bpems yckopeHus
P8.00 ; 1.0-3600.0 ¢ 20.0c¢c | 97
Bpems
P8.01 1.0-3600.0 ¢ 20.0c¢c | 98
TopMoXxeHuA 1
P8.02| YacTtoTa Tonyka [0.00-P0.04 5.00y | 99
Bpems yckopeHns 3aBucut ot
P8.03 0.1-3600.0 ¢ | 100
Tonyka MoAenu
Bpems
3aBucuT oT
P8.04| TopmoxeHua |0..1-3600.0 ¢ 101
MoAaenu
Tonyka
P8.05| Mponyck 4YacToTskl [0.00 — P0.04 0.00 'y | 102
LLinpuHa nornocsl
P8.06 0.00 — P0.04 0.00 'y, | 103
nponycka YyacToT
P8.07 AmMnnutyaa 0.0-100.0% 0.0% | 104
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
kone6aHuiA
4yacToTbl
P8.08| Ckauvok 4acToThl [0.0-50.0% 0.0% | 105
Bpems nogbema
P8.09 0.1-3600.0 ¢ 50c¢ | 106
4yacToTbl
Bpems nageHus
P8.10 0.1-3600.0 ¢ 50c¢ 107
4yacToTbl
Bpems
P8.11|aBTomaTtuyeckoro [0-3 0 108
cbpoca
BpeMeHHoli
P8.12 0.1-100.0 ¢ 10¢ | 109
WHTepBan c6poca
P8.13| YpoeeHs FDT [0.00-P0.04 50.00 'y | 110
[McTepesuc ana
P8.14 0.0-100.0% 5.0% | 111
FDT
CurHan
0.0-100.0%
P8.15| coBnageHus 0.0% 112
(MakcuUMankeHas YacTtoTta)
yacToT (FAR)
Moporosoe
3aBuCcuUT oT
P8.16| HanpsaxeHue gnsa [115.0-140.0% 113
MoAenu
TOPMOXeHUA
KoadcbuumeHT
P8.17| Aansackopoctn [0.1-999.9% 100.0% 114
BpaLleHus
Ipynna napametpoB P9: NMNO-ynpaBneHue
3aBoAcCK.
Kon HaumeHoBaHue OnucaHue - Pepnaktup. | Ne
CT.
0: MaHenb onepatopa
1: Al1
Bbi6op ucTouHuka
2: Al2
YCTaHOBK/ BENUYUHbI
P9.00 3: KoMMyHUWKaLMOHHbIe 0 1195
ana nng .
MHTepdelchl
4. MHorocTyneH4aToe
ynpaBneHue
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop, HanmeHoBaHue Onucaxue 3a3:|,cm PepakTup. | Ne
YcTaHOBKa BeNUYUHBI
P9.01| ana N ¢ naHenu [0.0%-100.0% 0.0% 116
oneparopa
0: Al
Bbi6op uctouHuka |[1: Al2
P9.02| ansa obpatHoli cBsa3u 2: Al1+AI2 0 117
ana g 3: KoMMyHUWKaLMOHHbIe
MHTepdeich
BeIxogHas

0: nonoxuTensHas
P9.03|xapakTepuctuka NMNAQ 0 118
1. oTpuLaTensHas

ynpaeneHus
MponopumoHansHoe
P9.04 0.00-100.00 0.10 119
ycuneHue (Kp)
Bpems
P9.05 0.01-10.00 ¢ 0.10¢ 120
UHTerpuposaHusa (Ti)
Bpems
P9.06 jpndpcpepeHumporaHusa0.00-10.00 ¢ 0.00¢c 121
(Td)
P9.07| LUukn samepa (T) [0.01-100.00 ¢ 0.10¢c | 122
OrpaHuyeHune
P9.08 0.0-100.0% 0.0% | 123
cMeLleHus

Mopor noTepu
P9.09 . 0.0-100.0% 0.0% 124
obpaTHol cBA3U

Bpems sagepxku
P9.10|onpeaeneHusa notepu [0.0-3600.0 ¢ 10¢ 125

obpaTHoil cBA3M

Mpynna napametpoB PA: MHorocTyneHuaToe perynMpoBaHue cKopocTu

Kon | HauMmeHoBaHue OnucaHue 3aBogck. YcT.| PepakTtup. | Ne
CTyneHb
PA.00|MHorocTyneHyatoro-100.0-100.0% 0.0% 126

ynpaBeneHusa 0

CTyneHb
PA.O1 -100.0-100.0% 0.0% 127
MHOrOCTYNeHYaToro
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon | HauMmeHoBaHue OnucaHue 3aBogck. YcT.| PepakTtup. | Ne

ynpaBreHua 1

CTyneHb
PA.02MHorocTyneH4atorol-100.0-100.0% 0.0% 128

ynpaBneHusa 2

CTyneHb
PA.03|mHorocTynenyatoro|-100.0-100.0% 0.0% 129

ynpaBneHusa 3

CTyneHb
PA.04|mHorocTyneHyatoro|-100.0-100.0% 0.0% 130

ynpaBneHus 4

CTyneHb
PA.05|MHorocTyneHyatorol-100.0-100.0% 0.0% 131

ynpaBneHua 5

CTyneHb
PA.06|MHorocTynenyatoro-100.0-100.0% 0.0% 132

ynpaBneHus 6

CTyneHb
PA.07MHorocTyneHyatorol-100.0-100.0% 0.0% 133

ynpaBneHua 7

Ipynna napameTpoB PB: ®yHKUUU 3alNTbI

Kon | HamumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

0: BelkrtoveHo

3alyuta 1: HopmanbHbIi
PB.00@snekTpoaBUuraTenssnekTpoaBuraTens 2 (0] 134
OT Neperpysku  [2: AnekTpoABUraTenb ¢

HacTOTHbLIM perynuposaHUemM

3awuta

JBurartens oT
PB.01 20.0%—-120.0% 100.0% 135
neperpysku no

TOKy
Mopor ans
PB.02| pyHkUmn 3autsl [70.0-110.0% 80.0% 136
oT cpabaTbiBaHuii
PB.03| 3aeucumocTs oT [0.00 Nu—-P0.04 0.00 'y 137
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon

HaumeHoBaHue

OnucaHue

3aBoack. YcT.

Pepnaktup.

Ne

YacToThl 4N
PYHKLIMMN 3aLMUTBI

OT cpabaTblBaHUi

PB.04

3awuta oT

nepeHanpaxeHusa

0: BblkntoyeHo

1: BkntoyeHo

138

PB.05

Mopor 3aluThl oT

nepeHanpaxeHusa

110-150%

380 B:130%
220 B:120%

139

PB.06

Mopor
aBTOMaTU4eckoro
orpaHVW4eHusa no

Toky

50-200%

G mopenb:
160% P

moaens: 120%

140

PB.07

YMeHbLUeHNEe
nopora
orpaHuyeHus no
TOKY B
3aBUMCUMOCTM OT

HacToThl

0.00-100.00 lNwe

10.00 Myc

141

Mpynna

napametpos PC:

MocnepoBatenbHble UHTepdenchbl

Kon

HaumeHoBaHue

OnucaHue

3aBoack. YcT.

Pepnaktup.

Ne

PC.00

ALlpec ycTpoliicTBa

1-247

1

142

pPC.01

Bbi6op ckopocTb
nepejaqu AaHHbIX

B 60pax

0: 1200 6oa
1: 2400 6op
2: 4800 6oa
3: 9600 6oa
4: 19200 6op
5: 38400 6op

143

PC.02

dopMaT AaHHbIX

0: RTU, 1 cTapToBbIil 6uUT, 8 6UT
\naHHbIX, HET NPOBEPKM Ha
4eTHOCTb, 1 CTONOBLIN BUT.

1: RTU, 1 cTapToBblii 6UT, 8 6UT
\aHHbIX, MPOBEpKa Ha YeTHOCTb,
1 CTOMOBBLIN BUT.

2: RTU, 1 cTapToBbIil 6uUT, 8 6UT

WaHHbIX, NpOBEpKa Ha

144

-140-



[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne

HeyeTHoOCTb, 1 cTOMOBLINA GUT.

3: RTU, 1 cTapToBbIil 6uUT, 8 6UT
\naHHbIX, HET NPOBEPKM Ha
HeTHOCTb, 2 CTONOBLIX BUTa.

4: RTU, 1 cTapToBbIil 6UT, 8 6UT
\aHHbIX, MPOBEpKa Ha YeTHOCTb,
2 cTonoBLIX 6UTa.

5: RTU, 1 cTapToBbIil 6uUT, 8 6UT
\aHHbIX, MPOBepKa Ha
HeYyeTHOCTh, 2 CTOMOBLIX BUTa.
6: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, HET MNPOBEPKU Ha
4eTHOCTb, 1 CTONOBLIN BUT.

7: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, NPOBEpKa Ha
4eTHOCTb, 1 CTONOBLIN BUT.

8: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, NPOBEpKa Ha
HeyeTHoOCTb, 1 cTOMOBLINA GUT.

9: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, HET MNPOBEPKU Ha
HeTHOCTb, 2 CTONOBLIX BUTa.

10: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, NPOBEpKa Ha
HeTHOCTb, 2 CTONOBLIX BUTa.

11: ASCII, 1 cTapToBbIii 6UT, 7
GUT AaHHBIX, NPOBEpKa Ha
HeYyeTHOCTh, 2 CTOMOBLIX BUTa.
12: ASCII, 1 cTapToBbIii 6UT, 8
GUT AaHHBIX, HET MNPOBEPKU Ha
4eTHOCTb, 1 CTONOBLIN BUT.

13: ASCII, 1 cTapToBbIii 6UT, 8
GUT AaHHBIX, NPOBEpKa Ha

4eTHOCTb, 1 CTONOBLIN BUT.
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
14: ASCII, 1 cTapToBbIii 6UT, 8

BUT AaHHbIX, npoBepka Ha

HeyeTHoOCTb, 1 cTOMOBLINA GUT.
15: ASCII, 1 cTapToBbIii 6UT, 8
GUT AaHHBIX, HET MNPOBEPKU Ha
HeTHOCTb, 2 CTONOBLIX BUTa.
16: ASCII, 1 cTapToBbIii 6UT, 8
GUT AaHHBIX, NPOBEpKa Ha
HeTHOCTb, 2 CTONOBLIX BUTa.
17: ASCII, 1 cTapToBbIii 6UT, 8
GUT AaHHBIX, NPOBEpKa Ha

HeYyeTHOCTh, 2 CTOMOBLIX BUTa.

Bpems sagepxku
YCTaHOBKMW CBASK
PC.03 0-200 mc 5Mc 145
(«uHTepBan

TULLIKHBI» )

3agepxka go
0.0: BblkntoveHo
PC.04oTkNoMEHNS CBA3K 00c 146
0.1-100.0 ¢
(Taiim-ayT)

0: CurHanusauusi u ocTaHoB
\iBUraTens B pexume
cCBOGOAHOIO MHEPLIMOHHOMO
BpaLleHus

Oeiicteue npu  |1: HeT curHanusayum n
PC.05 1 147
oLLnBKe CBA3U  [NpoforkeHue padoTsl

2: HeT curHanusaumm n ocTaHoB
cornacHo P1.05 (ecnu P0.01=2)
3: HeT curHanusauumm n octaHoB

cornacHo P1.05

Pa3psg eavHUL Ha akpaHe
OTBETHbIE 0 = 3anuck nocne oTeeTa

PC.06 . 0-1 148
nencTeuma 1 = 3anuck 6e3 oTBeTa

Paspﬂ,q AECATKOB Ha 3KpaHe
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
0: onopHas Benu4uHa He
COXpaHAETCA NpU BbIKIOYEHUM
nuTaHuA.
1. onopHas BenuynHa
COXpaHAETCA NpU BbIKIOYEHUM
nuTaHuA.
Mpynna napameTpoB PD: BecnoMorartenbHble ¢hyHKLUU
Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
HuskouacToTHII
PD.00 rioper 0-500 5 149
nofasneHus
ocLUNNALuMiA
Bbicoko4acToTHBIN
PD.01 rioper 0-500 100 150
nofasneHus
ocLUNNALuMiA
AmMnnutyaa
PD.02] nopaBneHus [0-10000 5000 151
ocLUNNALuMiA
Pamku
PD.03| nopaenexus |0.0-P0.04 125y 152
ocLUNNALuMiA
D04 MopaBneHusa |0: BkntoveHo 0 153
ocuunnsaymic  [1: BelkntoveHo
0: LWAM pexum 1
PD.05| Pexum LUIUM  1: LUIWM pexum 2 0 0] 154
2: WM pexum 3
0: MaHenb onepatopa
1: Al
YcTaHoBka 2: Al2
PD.06 KpyTALero 3: Al1+AI2 0 155
MOMEHTa 4. MHorocTyneHyartoe
perynuposaHue
5: KoMMyHUWKaLMOHHbIe
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
MHTepdeich
YcTaHoBka
KpyTALLero
PD.07| MomeHTac  [100.0%-100.0% 50.0% 156
naHenu
oneparopa

0: MaHenb onepatopa
1: Al1
Bri6op BepxHero [2: Al2
PD.08| orpaHuyeHus no (3: MHorocTyneH4yaToe 0 157
YacToTe perynupoBaHue

4. KoMMyHUWKaLMOHHbIe

MHTepdeich
ABToMaTu4eckas

0: BkrtoueHo

ycTaHoBKa

PD.09 1: BbIknoYeHo Npu NOCTOAHHOM 0 158
orpaHu4eHus

ckopocTn

CUMbI ToKa

Ipynna napameTtpoB PE: 3aBoackue ycTaHOBKU

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
Maponb agns

PE.OO 3aBoACTUX 0~65535 Hkkkk X 159
yCTaHOBOK

CneuymanbHble napametpbl gns BY nieeptopoe CHE150

Mpynna napameTpoB P0: OcHOBHble PYHKLUN

Kop | HaumeHoBaHue OnucaHue 3aBopck. YcT.| Pepaktup. | Ne
MakcumanbsHas
P0.04 10-1500.00 Iy 1000.00 'y, (0] 0
YyacTtoTa
BepxHsia rpaHula
P0.05 P0.06—- P0.04 1000.00 'y,

HacToThl

OnopHas YacToTa.
P0.07| BBogumasac [0.00 'y - P0.04 1000.00 'y

KnaeuaTypel

Ipynna napameTpoB P4: YnpaBneHue no BoNbT-4acTOTHON XapaKTepucTuke
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invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon HaumeHoBaHue OnucaHue 3aBogck. YcT.| Pegaktup. | Ne

0:MNHelHaa 3aBMCUMOCTb
1: Kpuas NoHUXeHUs
KpyTALlero MoMeHTa
(mopsagok 1.3)

Bbei6op BOnbT-
. _[1: Kpusas noHuxeHus
P4.00| 4acToTHoOW kpuBOI 0 (0] 0
KpyTALlero MoMeHTa
(Mopsagok 1.7)

1: Kpuas NoHUXeHUs

KpyTALLero MoMeHTa

(Mopsagok 2.0)

P4.03| Yactota BYX1 (0.0 Ty~ P4.05 100.0 'y, |
0.0% ~ 100.0% (HOoMUHansHoe

P4.04| HanpsxeHue BYX 1 10.0% (0]
HanpsxeHue ABuraTens)

P4.05| Yactota BUX2 [P4.03 ~ P4.07 600.0 'y |
0.0% ~ 100.0% (HOoMUHansHoe

P4.06| HanpsxeHue BYX 2 60.0% (0]

HanpsaxeHue ,D,BI/IFaTeJ'IFl)

P4.05 ~ P2.02 (HoMUHanbHas
P4.07| YactoTta BUYX 3 1000.0 Ny
YacToTa ABuUraTtens)

0.0% ~ 100.0% (HOoMUHansHoe
P4.08| HanpsxeHue BYUX 3 100.0% (0]
HanpsxeHue ABuraTens)

OrpaHuyeHune Ha

BOMbT-4aCcTOTHYHO

P4.09 0.00-200.0% 0.0%
KoMMeHcauuo
CKOMbXEHUS
ABTOMaTU4eckoe
BKIMOYEeHUEe 0: BblkntoyeHo
P4.10 0 (0]

BHeprocoxpaHstoLero|1: BknioveHo

pexumMa

MapameTpsl, oTo6paxaembie Ha XKK aucnnee naHenu oneparopa

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
P0.00 Bbi6op pexuma yrnpasneHus CONTROL MODE
P0.01 McTouHMK kKoMaHg, ynpasneHus RUN COMMAND
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
P0.02 HacTpoiku BBEPX/BHU3 UP/DOWN SETTING
P0.03 McTouHMK curHana onopHol YacToTsl A FREQ SOURCE A
P0.04 MakcumanbHasa YacToTa MAX FREQ
P0.05 BepxHsia rpaHula YacToThl UP FREQ LIMIT
P0.06 HuxHss rpaHuya YacToTsl LOW FREQ LIMIT
P0.07 OnopHa#s YacToTa, BBoAUMAA ¢ kNaBuaTyphbl KEYPAD REF FREQ
P0.08 Bpems yckopeHns ot 0 'y ACC TIME 0
P0.09 Bpems TopmoxeHusa go 0 'y DEC TIME 0
P0.10 Bbi6op HanpaBneHus ABUXEHUA RUN DIRECTION
PO.11 Hecywjasa vactoTa CARRIER FREQ
ABTOHacTpolika NnapaMeTpoB
P0.12 AUTOTUNING
anekTpoABUraTens
P0.13 BoccTaHoBNeHWe NnapamMeTpoB RESTORE PARA
PyHKLMM aBTOMaTUYECKOrO perynatopa
P0.14 yRKR pery P AVR
HanpsxeHus
P1.00 Pexum nycka START MODE
P1.01 MyckoBas YacToTa START FREQ
P1.02 BpeMmsa yaepxaHus nyckoBoi 4acToThl HOLD TIME
Cuna nocTOSHHOIo Toka TOPMOXEHUA NpK
P1.03 START BRAK CURR
3anycke
[elAicTBME NOCTOSAHHOIO TOKa TOPMOXEHUA
P1.04 START BRAK TIME
npwy 3anycke
P1.05 Pexum ocTaHoBa STOP MODE
YacToTa Hayana TopMOXEHUSA NOCTOAHHLIM
P1.06 STOP BRAK FREQ
TOKOM
3ajepikka A0 Hayana TOpMOXEHUS
P1.07 STOP BRAK DELAY
NMOCTOAHHLIM TOKOM
P1.08 Cuna NocToAHHOro Toka TOPMOXeHUs STOP BRAK CURR
P1.09 Bpems TopMoxeHUA MOCTOAHHBIM TOKOM STOP BRAK TIME
3ajepkka NepeknoYeHnsa Bnepea-Hasa
P1.10 Asp P pea A FWD/REV DEADTIME
(FWD/REV)
P1.11 Bo3MOXHOGTb NepekntoveHUa HarnpasneHns FWD/REV ENABLE
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
BpaleHua FWD/REV npu Hanuuuun nutaHus
P1.12 3apesepBupoBaHoO RESERVED
P2.00 Onuusa G/P G/P OPTION
P2.01 HoMuHansHas MolHocTb ABUraTens MOTOR RATE POWER
P2.02 HomuHanbHas YacTtoTa ABuratens MOTOR RATE FREQ
HoMuHanbHas ckopocThb BpalleHus
P2.03 MOTOR RATE SPEED
ABuratens
P2.04 HoMuHansHoe HanpsxeHWe ABUraTens MOTOR RATE VOLT
P2.05 HomuHanbHas cuna Toka gBuratens MOTOR RATE CURR
P2.06 ConpoTusneHue ctaTopa ABuratens STATOR RESISTOR
P2.07 ConpoTusneHue potopa ABuraTens ROTOR RESISTOR
P2.08 MHOYKTUBHOCTL paccesHUS ABuUraTens LEAK INDUCTOR
P2.09 BsaumHasa MHOYKTUBHOCTL ABUraTens MUTUAL INDUCTOR
P2.10 Cuna Toka 6e3 Harpysku NO LOAD CURR
P3.00 ASR nponopuunoHansHoe ycurneHune Kp1 ASR Kp1
P3.01 ASR uvHTerpansHoe BpemMs Ki1 ASR Ki1
P3.02 ASR Touka nepekntoveHus 1 ASR SWITCHPOINT1
P3.03 ASR niponopuuoHansHoe ycuneHue Kp2 ASR Kp2
P3.04 ASR uvHTerpansHoe Bpems Ki2 ASR Ki2
P3.05 ASR Touka nepekntoveHus 2 ASR SWITCHPOINT2
CKOpOCTb KOMMeHcaLMK cKomnbXeHUs Ans
P3.06 VC SLIP COMP
BEKTOPHOro ynpasneHus
P3.07 OrpaHu4eHne KpyTALLEro MOMEHTa TORQUE LIMIT
P4.00 Bri6op BONbT-4acTOTHOW KpUBOK V/F CURVE
P4.01 YenneHne KpyTALiero MOMeHTa TORQUE BOOST
YacToTa OTKIMOYEHUA YCUMNEHUA KPYTALLEro
P4.02 BOOST CUT-OFF
MOMeHTa
OrpaHuyeHne Ha BOMbT-4acToTHYIO
P4.03 SLIP COMP LIMIT
KOMMeHCcaLMio CKomnbXeHUs
ABTOMaTU4eckoe BKIOYeHUe
P4.04 ENERGY SAVING
BHEpProcoxpaHsLLero pexuMa
P4.05 3apesepBupoBaHoO RESERVED
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HasBaHue
dyHKUMN Aucnnee
P5.00 DYHKUMA kNeMMbl S1 S1 FUNCTION
P5.01 DYHKUMA KNeMMbl S2 S2 FUNCTION
P5.02 DYHKUMA KNeMMbl S3 S3 FUNCTION
P5.03 DYHKUMA KNeMMbl S4 S4 FUNCTION
P5.04 dunbTpayus Sx FILTER TIMES
Pexum ynpaBneHus snepef-Hasa
P5.05 ymp pea A FWD/REV CONTROL
FWD/REV
P5.06 LUar usmeHeHuii BBEPX/BHU3 UP/DOWN RATE
P5.07 HwxHuit npeaen Al1 Al1 LOW LIMIT
MpoLieHTHOe COOTBETCTBME HUXHETO
P5.08 Al1 LOW SETTING
npegena Al1
P5.09 BepxHuii npegen Al1 A1 UP LIMIT
MpoLieHTHOe COOTBETCTBUE BEPXHEID
P5.10 Al1 UP SETTING
npegena Al1
P5.11 MocTosHHasa BpemMeHU Ansa duneTpa Al1 Al1 FILTER TIME
P5.12 HwxHuii npegen Al2 Al2 LOW LIMIT
MpoLieHTHOe COOTBETCTBME HUXHETO
P5.13 Al2 LOW SETTING
npegena Al2
P5.14 BepxHuii npegen Al2 AI2 UP LIMIT
MpoLieHTHOe COOTBETCTBUE BEPXHEID
P5.15 AlI2 UP SETTING
npegena Al2
P5.16 MocTosHHas BpeMeHU Ansa duneTpa Al2 AI2 FILTER TIME
P6.00 HacTpoiika Beixoga Y Y SELECTION
P6.01 HacTpoiika peneliHoro Beixoda RO SELECTION
P6.02 HacTpoiiku aHanoroeoro Beixoga AO AO SELECTION
P6.03 HwxHuit npegen AO AO LOW LIMIT
MpoLieHTHOe COOTBETCTBME HUXHETO
P6.04 AO LOW OUTPUT
npegena AO
P6.05 BepxHuii npegen AO AO UP LIMIT
MpoLieHTHOe COOTBETCTBUE BEPXHEID
P6.06 AO UP OUTPUT
npegena AO
P7.00 Maponb nonksoBaTtens USER PASSWORD
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
P7.01 Bbi6op Asblka oTobpaxkeHuUs LANGUAGE SELECT
P7.02 3arpyska/coxpaHeHue NnapameTpoB PARA COPY
P7.03 Bri6op dyHkuun ans kHonku |QUICK/JOG QUICK/JOG| FUNC
P7.04 MapameTpbl kHonku [STOP/RST] STOP/RST|FUNC
P7.05 HacTpoiika paboTkl naHenel onepaTopa KEYPAD DISPLAY
OTobpaxeHune NapaMeTpoB Ha Aucrrnee B
P7.06 RUNNING DISPLAY
paboyeM cocTOSHUM
OTobpaxeHune NapaMeTpoB Ha Aucrrnee B
P7.07 STOP DISPLAY
OCTaHOBIMEHHOM COCTOAHUM
P7.08 TeMnepaTypa 6noka BeINpAMUTENSA RECTIFIER TEMP
P7.09 TeMnepaTypa 6noka BTU3 TpaHaucTopa IGBT TEMP
P7.10 Bepcusa MO SOFTWARE VERSION
P7.11 MoTouachl TOTAL RUN TIME
P7.12 Tun TpeTbel ¢ koHLa HeUCNpPaBHOCTU 3rd LATEST FAULT
P7.13 Tun npegnocnefHel HeucnpaBHOCTH 2nd LATEST FAULT
P7.14 Twun nocnefHei HencnpaBHOCTU CURRENT FAULT
BeIxogHas yacToTa npu TekyLel

P7.15 A P yH FAULT FREQ

HeucnpaBHOCTU.

Cuna BbIXOJHOro Toka npu TekyLyeii

P7.16 A P yH FAULT CURR

HeucnpaBHOCTU.

HanpskeHue Ha WMHe NOCTOAHHOIO Toka npu
P7.17 . FAULT DC VOLT
TekyLel HeucnpasHOCTH.
3anuck cTaTyca 6uHapHbBIX BXOA0B Npu
P7.18 . FAULT Sx STATUS
TekyLLeli HeucnpasHoOCTU
3anuck cTaTyca BbIXOA0B NpK TekyLel

P7.19 y A P yH FAULT DO STATUS

HeucnpaBHOCTU
P8.00 Bpems yckopeHns 1 ACC TIME 1
P8.01 Bpems TopmoxeHuUs 1 DEC TIME 1
P8.02 YacToTa Tonuka JOG REF
P8.03 Bpems yckopeHns Tondka JOG ACC TIME
P8.04 Bpems TopMmoxeHUsA Tonuka JOG DEC TIME
P8.05 Mponyck YacToTsl SKIP FREQ
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MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
P8.06 LLInpuHa norockl Nponycka YacToT SKIP FREQ RANGE
P8.07 AMnnuTyga konebaHuii YacToTbl TRAV AMPLITUDE
P8.08 Ckayok 4acToThbl JITTER FREQ
P8.09 Bpemsa nogbema YacToThl TRAV RISE TIME
P8.10 Bpems nageHus yacToThl TRAV FALL TIME
P8.11 Bpems aBTomaTuueckoro cbpoca AUTO RESET TIMES
P8.12 BpeMeHHoli uHTepBan c6poca RESET INTERVAL
P8.13 YpoeeHs FDT FDT LEVEL
P8.14 IucTepesuc ana FDT FDT LAG
P8.15 CurHan coBnageHus vacToT (FAR) FAR RANGE
P8.16 [MoporoBoe HarnpsxeHUe AN TOPMOXEHUA BRAK VOLT
P8.17 KoadcbnUmeHT ans ckopocTn BpalleHus SPEED RATIO
BbIGop MCTOYHUKA YCTAHOBKW BEMUYUHBI ANS
P9.00 PID PRESET
nma
YcTaHoBka Benu4yuHel ansa MU ¢ naHenu
P9.01 KEYPAD PID SET
oneparopa
Brl6op ucTouHMka Ans o6paTHO cBS3U ANs
P9.02 PID FEEDBACK
nma
BbixoaHas xapakTepuctuka N
P9.03 A P P A PID OUTPUT
ynpaeneHus
P9.04 MponopuunoHansHoe ycurneHue (Kp) PROPORTION GAIN
P9.05 Bpems nHterpuposaHua (Ti) INTEGRAL TIME
P9.06 Bpems gucdepeHymponaHua (Td) DIFFERENTIA TIME
P9.07 Liukn samepa (T) SAMPLING CYCLE
P9.08 OrpaHuyeHune cMmeLleHuns BIAS LIMIT
P9.09 Mopor noTepu obpaTtHoli cBS3U FEEDBACK LOST
Bpems 3agepxku onpefeneHus notepu
P9.10 P P p P FEEDBACK LOST(t)
obpaTHol cBA3U
PA.00 CTyneHb MHOrocTyneH4aToro ynpaeneHus 0 MULTI-SPEED 0
PA.O1 CTyneHb MHOTOCTyMNeHYaToro ynpasneHus 1 MULTI-SPEED 1
PA.02 CTyneHb MHOTOCTYyNeHYaToro yrnpaeneHus 2 MULTI-SPEED 2
PA.03 CTyneHb MHOFOCTyNeHYaToro yrnpaeneHus 3 MULTI-SPEED 3
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invt

MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HazBaHue
dyHKUMN Aucnnee
PA.04 CTyneHb MHOrocTyrneHYaToro ynpasneHusa 4 MULTI-SPEED 4
PA.05 CTyneHb MHOTOCTYyNeHYaToro yrnpaeneHus 5 MULTI-SPEED 5
PA.06 CTyneHb MHOroCTyNeH4YaToro yrnpaeneHus 6 MULTI-SPEED 6
PA.07 CTyneHb MHOFOCTYyNeHYaToro yrnpaeneHus 7 MULTI-SPEED 7
PB.00 3aluTa anekTpoABUraTens oT Neperpysku MOTOR OVERLOAD
PB.01 3awuTa gBuraTens oT neperpysku No Toky OVERLOAD CURR
Mopor ANns yHKUMM 3aLuTsl OT
PB.02 por AN Ky um TRIPFREE POINT
cpabaThiBaHUN
3aBUCUMOCTL OT YacToThl AN hYHKLUN
PB.03 TRIPFREE DECRATE
3aluThl OT cpabaTbiBaHuUi
PB.04 3aluTa oT HanpAXeHuUs OVER VOLT STALL
PB.05 Mopor 3aluTbl OT HanpsxXeHUs OV PROTECT POINT
Mopor aBTOMaTUYeCKOro orpaHu4eHuns no
PB.06 CURR LIMIT POINT
TOKY
YMeHbLUEHWE Nopora orpaHU4eHUs no Toky B
PB.07 FREQ DEC RATE
3aBMCMMOCTMN OT YacToThl
PC.00 Ajapec ycTpoiicTBa LOCAL ADDRESS
PC.01 Bbi6op ckopocTk Nepefayn AaHHbIX B 6ofax BAUD RATE
PC.02 dopMaT AaHHbIX DATA FORMAT
Bpems 3ajepxKku ycTaHOBKM CBA3N
PC.03 COM DELAY TIME
("MHTepBan TULLUHBI")
PC.04 3apepkka 4o OTKIOYEHUS CBS3N (TaliM-ayT) COM TIMEOUT
PC.05 [HelicTBre npu ombke cBA3N COM ERR ACTION
PC.06 [LeiicTBuA Ha oTBeT RESPONSE ACTION
HuskouacToTHLI Nopor noaaeneHus
PD.00 . RES OSC L POINT
ocLMnnALMi
Blicoko4acToTHLIN Nopor noAasneHus
PD.01 RES OSC H POINT
ocLUNNALuMiA
PD.02 AMNnuTyda nojaBreHus ocLMNnayui RES OSC AMP
PD.03 Pamkun nogasneHus ocumnnaymi RES OSC BOUND
PD.04 MopasneHue ocuMnnayui RES OSC ENABLE
PD.05 Pexum UMM PWM MODE
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[ ]
invkt MHBepToOp BekTOpHOro ynpaeneHus 6e3 obpaTHoi cBA3n cepum CHE

Kon Coo0lleHue Ha
HasBaHue
dyHKUMN Aucnnee
PD.06 YcTaHoBKa KpyTALLEro MOMEHTa TORQ SOURCE
YcTaHoBKa KpYTALYEro MOMEHTa ¢ NaHenm
PD.07 KEYPAD TORQ SET
oneparopa
PD.08 Bi6op BepxHero orpaHu4eHus no YactoTe UP FREQ SOURCE
ABToMaTu4eckas ycTaHOBKa orpaHu4eHus
PD.09 CURR LIMIT SEL
CUMbI TOKa
PE.OO Maponb Ana 3aBOACKUX YCTaHOBOK FACTORY PASSWORD
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